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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUST — TWporpamMmy OakangaBpuara IO
HarmpaBjeHut0  moArotoBku/  crenuanbHOocTH  25.03.01  «TexHuueckass  dKCIuTyaTarus
JIeTAaTENbHBIX allllapaTOB W JIBUraTejei» HampaBICHHOCTH «OJKCIUTyaTaluss M MCHBITAHUS
ABHAIIMOHHOW U KOCMUYECKON TeXHUKWY. Jlucuumirnaa peanusyercs kadenpoit «Nely.

JlucuurinHa HarelneHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOIINX KOMITETCHIUH:

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

OIIK-1 «CnocobeH ucnoib30BaTh OCHOBHBIE 3aKOHBI MATEMATUKH, €IMHUIIBI U3MEPEHHUS,
dbyHIaMeHTallbHbIE MPUHIUIBI U TEOPETUYECKHE OCHOBBI (DPM3UKH, TEOPETUUYECKOW MEXaHHKH,
TUIPABJIMKHY, HIMEIOIIHE OTHOIICHNE K TEXHUYECKOMY OOCITY)KHBAaHHUIO BO3AYIIHBIX CY/IOB)»

OIIK-4 «Crnoco0GeH MOHMMaTh MNPUHLUIBI PabOThl COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI M UCIIOJIb30BaTh UX YIS PEIICHUS 3a/1a4 MPo(eCcCHOHAITBHOMN IeATETHHOCTIY

CopepxaHue TUCIUILUIMHBI OXBAaThIBA€T KPYr BOIMPOCOB, CBS3AHHBIX C TeOpHUel
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMH JIMHEWHBIX YPaBHEHUU, JHUHEWHBIMH MPOCTPAHCTBAMH,
BEKTOPHOH anre0pol U aHATUTHIECKON TreOMEeTpHECH.

[IpenonaBanue AUCHUILIMHBI TPEAyCMATPUBACT Cieayromue (OPMBI OpraHHU3aAIUH
yueOHOro Tpolecca: JeKyuu, NpaKkmudeckue 3aHAmus, Ccamocmosmenvras paboma
obyuarowe2ocs.

[IporpaMMoii IUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOUIUNE BHUABI KOHTPOJIS: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTecTaus B (hopMe IK3aMEeHa.

OO0miast TpyAO0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISET S5 3aueTHBIX enuHul, 180
YacoB.

SI3bIK 00yUYeHUs IO TUCIHUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHS 11O JUCIUTLTHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Hucnummuaa «MaremaTtuka. AHAaTUTHYECKas TEOMETpUs W JIMHEWHas anre0pa»
SIBJISIETCS] BA)KHOM COCTaBHOM 4acThIO Kypca BBICIIEN MAaT€MaTUKHU, KOTOPBIN JIEKUT B OCHOBE

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

N3ydyenne  maHHOM  AMCHUIUIMHBI ~ TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIOCOOHOCTH; TO3BOJISIET J€MOHCTPUPOBATh LIEJIEYCTPEMIIEHHOCTh, OPraHU30BAHHOCTh IPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYUCICHUH; 00BEANHACT OOJBIIMHCTBO PAHHEE N3YUEHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUsI PUKIATHBIX 3a/1a4 U YHUBEPCAJIbHBIM S13bIKOM HayKH,
HO TaKXe€ U 3JIEMEHTOM OOIIel KyIbTypHI.

MareMaTHuecKue METOAbl HCCIEAOBAaHMs, MOAEIUPOBAHUSA, IPOEKTUPOBAHMUSA,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaunTeNbHON CTENEeHU 3TO BBI3BAHO BCE YOBICTPAIOLIMMCS Pa3BUTHEM HAyKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYHCIUTEIBHONH TEXHUKHM W WH(POPMAIMOHHBIX CHCTEM, a
TaKXe KOMIbIOTepU3alel NpakTHYecku Bcex oOnacteil 3HaHui. Bo3aMOXXKHOCTH yCHeHOro
WCTIOJIb30BAHUSI MATEMATHKH JUIS PEUICHUS KOHKPETHBIX 33]a4 CYIIECTBEHHO PACIIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbSABISIEMbIM K
MaTeMaTHYEeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MaTeMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBnsieTcs (HopMUpOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTYMEHTHUPOBAHHO M SCHO
CTPOUTH YCTHYIO M IMCbMEHHYIO PeYb.

1.2. JlucumrimHa BXOJUT B COCTaB 00s3aTENLHON YacTH 00pa30BaTEIbHOMN MPOTPaMMEI
BhIcIero oopazosanus (nanee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCITUTLINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibratamu ocBoenust OIT BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYarOUIUICS NOJKEH 00sagaTh CIEAYIOLUUMU
KOMIIETEHIIMSIMU WM UX YacTsAMH. KoMmneTeHIMM 1 WHAMKATOPbI UX JOCTHXEHUS MPUBEICHBI B
tabnurue 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIMHA U MHAMKATOPOB UX JOCTHXKEHHUSI

Kareropus (rpynna) Kon n Konx n HanMeHOBaHME HHIMKATOpa
HAauMEHOBAHUE
KOMIIETEHIIUH JOCTUKEHHS] KOMIIETEHIIUU
KOMIETEHIINH
YK-2 Cnocoben VK-2.3.1 3HaTh BUIBI pECYpCOB U
ONPEENATh KpyT OTpaHMYEHUS JJIS1 PEeIIEHUS TOCTaBICHHbBIX
3a/1a4y B paMKax 3a1a4
noctaBieHHou e | YK-2.V.1 ymers npoBoauThs aHAIN3
U BBIOMpATh MOCTaBJIEHHOW 1eNu U (hOpMyIHpOBATh
ONTUMAJIbHBIE 3a/1a4M, KOTOpble HEOOXOIUMO PEIIUTh JIJIsSt
YHuBepcanbHbIe
CHoCcOOBI UX ee JOCTH)KEHUS
KOMIIETEHIIUH
pemenus, ucxons u3z | YK-2.V.3 ymeTs BbIIBUTaTh
JENCTBYIOINX albTEpHAaTUBHBIE BAPUAHTHI IEHCTBUH C
IIPaBOBBIX HOPM, 1[e1bI0 BEIOOpA ONTUMAJIBHBIX CIIOCO00B
HUMEIOLIUXCS pelIeHns 3a/1a4, B TOM YHUCJIE C TIOMOIIBIO
pECypCcoB U U(POBBIX CPEACTB
OTpaHUYECHUN YK-2.B.2 BnaneTh HaBbIKaMH BbIOOpa




ONTHUMAJILHOTO CIIocO0a pelIeHus 3a1ad ¢
Y4ETOM UMEIOLIUXCS YCIOBUM, PECYPCOB U
OTpaHUYCHUHN

OIIK-1 Cnocoben
HCIIOJIb30BaTh
OCHOBHBIE 3aKOHBI
MaTeMaTHKH,
€IMHUIIBI
U3MEepeHus,
byHaamMeHTaNbHbIC
MIPUHIIMIIBI U
Oo6menpodeccnoHaTbHBIE | TEOPETUUCCKUE
KOMIIETEHIINH OCHOBBI (PU3UKH,
TEOPETUYECKOMN
MEXaHHKH,
THJIPABIIHKH,
UMEIOLIIE
OTHOIICHHE K
TEXHHUYECKOMY
00CITy>KHBaHUIO
BO3/YIITHBIX CYJIOB

OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHEI,
IIOJIOXKCHUS Ml METOJIBI BBICIIICH
MaTeMaTHUKH, METOJIbI (hopMaTu3aIiu
MPUKJIATHBIX 3a/1a4, BO3HUKAIOLIUX B XOJIE
npodeCCHOHAIBHON JeATEIHhHOCTH

OIIK-4 Coocoben

MOHUMATh
HPUHLIMIIBI paOOTHI
COBpPEMEHHBIX
O6menpodeccuonanbHble | HHPOPMAITMOHHBIX OIIK-4.3.1 3HaTh aITOPUTMBI PEIICHUS
KOMITETEHIINH TEXHOJIOTHI U MPUKIATHBIX 1 MHKEHEPHBIX 3a/1a4

HCIIOJIb30BATh UX
JUTSI pEIIeHUs 33129
npoQeCCHOHAIBHON
JIESITEIbHOCTH

2. Mecro nucuumaussl B ctpykType OI1
JucnunimHa He OasupyeTcs Ha 3HaHMSIX, paHee MPUOOPETEHHBIX CTYAEHTaMU INpU
U3y4EHHUH B By3€ KaKUX-THOO AUCLUIUINH.
3HaHUsI, MOJTYYEHHbIE IPU U3YYEHUU MaTepuaja JAaHHOM TUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATENIBHOE 3HAUYEHUE, TaK U UCIIOIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:
- Marematuka. Teopust BEpOATHOCTEH U MaTEMAaTHYECKAsI CTATHCTUKA

3. OO0BEM | TPYJOEMKOCTh JUCIUILTAHBI
Jlanapie 00 00meM oO0beMe MUCIUILIMHBI, TPYJOEMKOCTH OTAENBHBIX BHJIOB y4eOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe dTOW TPYJI0EMKOCTH 110 ceMecTpaMm) MPeICTaBICHBI B
Taodmmie 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemkocTs 1o

Bun yuebHoit paboTbl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocma OuCUUNIUHbL, 5/ 180 5/ 180

3E/ (uac)

U3 nux uacoe npaxmuuecxoﬁ n0020MOBKU

Ayoumopnule 3anamus, BCETO 4ac. 68 68




B TOM YMCJIC:

nexmun (JI), (gac) 34 34
npaktuueckue/cemunapckue 3anarus  (113), 34 34
(dac)

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (dac) 58 58
Buo npomesxcymounoi ammecmayuu’ 3aqer,
mudd. 3auger, sk3amen (3auer, udd. 3au, OK3. JK3.
DK3.*%*)

*x -
HpI/IMeanI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. CopepxaHue JUCIUTITMHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHMILTUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCIUITIIHHBI Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (qac) (qac) (dac) (qac)
Cewmectp 1

Paznen 1. KommuekcHble Yrcia U MATPHIIBI 6 8 10
Paznen 2. CucteMbl THHEHHBIX YpaBHEHUH 6 9 10
Paznen 3. JIunelinbie MpocTpancTBa 5 0 10
Pasnen 4. Bekropsl 6 8 10
Paznen 5. Ilpsamas Ha mIoCKOCTH 4 4 6
Paznen 6. [IpssiMas 1 II0CKOCTH B MTPOCTPAHCTBE 4 5 6
Pasnen 7. KpuBble BTOPOro nopsaka 3 0 6
HWroro B cemecTpe: 34 34 58
Utoro 34 34 0 0 58

[IpakTnueckasi MOATOTOBKA 3aKJIIOYAeTCsl B  HEMOCPEJICTBEHHOM  BBIIOJHEHUU
OoOy4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;yumei
npoQeCCHOHATBHON J1EeATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK
Howmep paznena Ha3Banue u copepxanue pa3JenoB U TeM JEKIIMOHHBIX 3aHATUI

1. [lonsiTHe KOMILIEKCHOTO uKcia. JledcTBUS Ha/l KOMIUJIEKCHBIMU YHMCIIaMU B
anreOpandeckoi ¢dopme. JlelicTBus Haag KOMIUIGKCHBIMH YHCIAMH B
TpuroHomerpuueckoit popme. @opmyna Myaspa. U3Bieuenue KopHs H3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonstue marpunel. JIuHelHble onepanuu Haja marpuuamu. JIunelHas
3aBUCUMOCTh W HE3aBUCHMOCTh MATPHUIl. TpPaHCTIOHMPOBAHWE MATPHIL.
YMHOKeHHE MaTpull. MHOTOYIIEHBI OT KBaJpaTHBIX MaTpuIl (4 gaca)
2. Omnpenenurenu u ux cpoiictBa. OOpatHas MaTpuiia. Perenue mpoctermmx
MAaTpU4HbIX YypaBHEHUN. MaTpuyHblli METOJ PEIICHUS JMHEHHBIX
ypaBHeHHUH. (2 yaca)




Meron Kpamepa. Merox I'aycca. (2 gaca)

CoOcTBeHHBIE YWCNa W COOCTBEHHBIE BEKTOPHI KBAJIPAaTHBIX MAaTPHIIL.
@OyHKIMU OT KBapaTHHIX MaTpuIl (2 Jaca)

Jluneitnple mnpoctpaHcTBa. OmpezneneHue U npuMmepbl.  basuc u
koopauHatel.  JIuHeWHBIE  TpeoOpa3oBaHusA. Marpuua — JMHEWHOTO
npeoOpa3oBanus. (5 4acoB)

['eomeTpuueckue BekTopsl. OCHOBHBIE ompeeneHus. JInHelnbie onepanun
HaJl BEKTOpaMu. JInHeiHas He3aBUCUMOCTh BEKTOPOB. baszuc. KoopauHartel.
CucreMbl KOOpIUHAT Ha IUIOCKOCTH U B IpocTpaHcTBe (4 yaca)

CkansipHO€ IPOM3BEEHUE BEKTOPOB. BEKTOpHOE POU3BENEHNE BEKTOPOB.
CMmenianHoe Ipou3Be/IeHUuE BEKTOPOB. (2 yaca)

VYpaBHeHMsI NpPSIMOM HA IUIOCKOCTH. 3aJauyd HAa COCTaBJIEHHE ypaBHEHUI
npsiMoi. (2 Jaca)

VYron Mexay nNpsMbIMU Ha MJIOCKOCTH. PacCcTosiHUE OT TOUKHU 10 MPSIMOU Ha
IJIOCKOCTH. PaccTosiHre MEX 1y mapajuiesIbHbIMU NMPSMbIMU. (2 yaca)

YpaBHEeHHsI IIIOCKOCTHU. 3aJlaHKe MPsIMOIA B pocTpaHcTBe. (2 yaca)

Yron Mexly INIOCKOCTSIMH. YTOJI MEXKy MPSAMBIMU B MPOCTPAHCTBE. YTOI
MEXIy MNpsSMOM M IUIOCKOCThIO. PaccTosiHME OT TOYKM 10 IUIOCKOCTH.
Paccrosinue mexnay napamielibHbIMU IUIOCKOCTSIMU. PaccTosiHue OT TOYKH
JI0 TIPSIMOY B MPOCTPAHCTBE. (2 yaca)

Omnunc. 'unep6ona. [TapabGona. IlonsipHoe ypaBHEHHE KPUBOIl BTOPOTO

nopsaka. Kanonnueckue ypaBHeHUs KpUBOIl BToporo nopsaka (3 gaca)

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

N3 Hux Ne
@opMBIIPaKTH o
Ne . Tpynoem- | mpakTH4eCKOH | pas3zaerna
W Tembl IpakTUUECKUX 3aHATHI H4eCKuX KocTh, (uac)| moarotokm, | mucin-
3aHATUN
(gac) JIMHBI
Cemectp 1
1. | Jle#cTBUSA HaJ KOMILIEKCHBIMU Pemenne
YUCJIaMH B aJIreOpandecKou 3a1a4 2 1
¢dopme. Tpuronomerpuueckas
(dhopMa KOMIUIEKCHOTO YHCJIA.
2. | JeWcTBUS HaJl KOMIUICKCHBIMH Pemenue
YHUCIIaMU B 3a1a4 2 1
TPUTOHOMETpHUUYECKOU opme
3. JIuHeiiHbIe onepany Haj Pemenne
MaTpPULIAMH. 3a1a4 9 1
TpancioOHMpOBaHKWE MATPULL.
YMHOK€EHNE MaTpuULL
4. KonTponbnas padora Nel Pemenne 9 1
3a/1a4
5. | Boluncnenue onpenenuTenei. Pemenne
Ob6parHas matpuia. Pemenue 3a1a4 2 2
MAaTpPUYHBIX YPABHEHMIA.
6. Matpuusbslii METOJ pELICHUS Pewenne
CUCTEM JIMHEHHBIX YpaBHCHUH. 3a7a4 2 2
Meton Kpamepa




7. Merton I'aycca Pemtenne 9 5
3aga4
8. KontponbHas padota No2 Pemenue 3 5
3a1a4
9. Paznoxenue BEKTOPOB 10O Pemenue
0azucy. Beraucienue 3a/1a4
KOOPJMHAT TOYEK B 001IeH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10. CkansipHO€ ITPOU3BENECHNE Pewenne 2 4
BEKTOPOB 3a/a4y
11. BexropHoe u cmenianHoe Pewenne 2 4
MIPOU3BE/ICHUS BEKTOPOB 3a/a4y
12. KonTponbnas padorta Ne3 Pemenue 9 4
3a/1a4y
13. VYpaBHeHUs IpAMON Ha Pemenue 9 5
TJIOCKOCTH. 3a1a4
14. 3ajauu Ha OPSIMYIO Ha Pemtenue 9 5
TTIOCKOCTH 3a1a4
15. [IpsiMast 1 MJIOCKOCTH B Pemenue 9 6
MIPOCTPAHCTBE 3aga4
16. KonTponbnas padota Ne4 Pewenue 3 6
3a1a4
Bcero: 34
4.4. JlabopatopHble 3aHATHUS
Tewmbl 1a00opaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HanmenoBanue 1abopaTopHBIX padboT TpynoemKocTs, | mpakTHHECKOH | paszena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHITOTHEHUE KYPCOBOM PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuILe 7.

Tabnuna 7 — Bunibel camocToaTenbHOM paboThl U €€ TPYJOEMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
N3yuenune TeopeTnyeckoro Marepuania 16 16




nucturuHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedeparta (P)

[TonroroBka K TeKyIieMy KOHTPOJIIO

ycneBaemoctu (TKVY) 16 16

Homamnee 3amganue (/13) 16 16

Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpoMeXyTOYHOU

arrectaruu (I1A) 10 10

Bcero: 58 58

5. IlepeueHs yuyeOHO-METOANUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON PabOThl 00yUYaIONIMXCS 110 TUCIUTUTHHE (MOTYJIIIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpHrajibl JIA CaMOCTOSITEIIbHOM pa6OTBI 06y‘IaIOH_II/IXC$I YKa3aHbl B
n.a. /-11.

6. IlepeueHb MEYaTHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Komiuectso
SK3EMILISIPOB B
UIIéLI[_Hi{r;)/eC bubnuorpadudeckas ccpuika OudIMoTeKE
(KpoMe AIIEeKTPOHHBIX
HK3EMILISIPOB)
VK 514 BBK Bexnemumesa JI.A., [lerposuu A.1O., Uy6apos U.A. 200
22.151b42 COOpHHUK 33a1a4 110 AaHATUTHYECKOH TEOMETPUH U
JUHEeHHO# anredpe: Yueb. mocooue / [Tox pen. 1.B.
Bexnemumesa. — 2-e u3a., nepepad. — M.: DUMATIIAT,
2006. — 496 c.
VK KazakoB A.Sl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Amnanurnueckas reomerpust: yueo. [Tocooue / CIIO.:
I'VAIL, 2019. — 51 c.
http://e.lanbook.co | bekiemumies, /I.B. Kypc ananuTudeckoil reoMeTpuu U ObC Jlanb

m/book/58162 JMHEHHOH anreOphl. [DIeKTPOHHBIH pecype] —
Onextpon. nad. — CII6. : Jlans, 2015. — 448 c.

http://e.lanbook.co | Bekmemurera, JI.A. COOpHUK 3a/1a4 M0 aHATUTHIECKOM 3BC Jlanb
m/book/72575 TEOMETPHH U JIMHEHHOH anreOpe. [DNeKTPOHHEIH pecypc]
/ JLLA. Bexnemumena, /I.B. beknemuies, A.1O.
ITerpoBuy, U.A. Uybapos. — Dnekrtpon. nad. — CII06. :
Jlanp, 2016. — 496 c.

http://e.lanbook.co | Horukos, A. V. Hauana nuHeiHo# anre6pst u SBbC Jlanb
m/book/71997 aHaJIMTHYecKasi reoMeTpus : yueOHoe nocodue / A. U.
HosukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.

https://e.lanbook.c | Maremaruka. 3a1aun MOBBIICHHON TPYIHOCTHU IS OBC Jlanp
om/book/115483 CTYZCHTOB BY30B : yueOHoe nocobue / . B. sanos, O.
K. WBanosa, O. A. OkxyneBa, H. A. ToraeHHHUKOBA ; IO
penaxnuei U. B. UBanoBa. — Cankt-lletepOypr : Jlans,
2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAS 9BC Jlann
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnesa, I1. 1.
om/book/152265 punynxas, U. [1. YepHsix. — 5-e u3a-e, ucnp. u g0m. —



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

HoBocubupck : HI'TY, 2019. — 183 c..

https://e.lanbook.c | Beknemuies, /1. B. Kypc aHaiuTu4eckoii reoMeTpuu U 2BC Jlanb
om/book/58162 JMHEHHOU anreOps : yueOnuk / JI. B. bexnemuries. —

13-e m3n., ucnp. — Cankr-IlerepOypr : Jlans, 2015. —

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas matematuka. Jlnneitnas SBC Jlaus

om/book/48192

anreOpa M aHATUTHYECKas TeOMeTpHs : yueOHoe mocoOue
/ II. C. I'eBopkstH. — Mocksa : DU3MATIJIUT, 2011. —
208 c.

https://urait.ru/bco
de/436467

Jluneiinas anreOpa U aHaIMTHYECKast TEOMETPHS:
yueOHUK 1 mpakTukyMm 1uist By30B / E. I'. IInoTHuKOBa, A.
I1. MBanos, B. B. JlorunoBa, A. B. Mopo3oBa; nof
penakuuei E. I'. IlnoTHukoBOM. — MockBa:
MznarensctBo FOpaiit, 2019. — 340 ¢

https://urait.ru/bc
0de/493221

Caburos, U. X. Jluneiinas anrebpa u
aHAJIMTUYeCKasi TeOMETpUs: yueOHOe mocooue st
By30B / . X. CabutoB, A. A. Muxaies. - 2-¢ u3.,
ucnp. u jnon. - Mockpa: M3gatensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc
00de/434042

[Taxomoga, E. I'. Jluneiinas anreOpa u
aHasniuTudeckas reomerpusi. COOpHUK 3aJaHU:
yueOHoe nocobue it 0akanaBpHuara U CreluaaIuTeTa
/ E. T". ITaxomoBa, C. B. PoxxkoBa. - Mockaa :
W3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc
00de/430892

Jly6siruna, E. H. Jluneitnas anreOpa: yueOHoe
nocobue 115 By30B / E. H. JIy6siruna, E. M.
BeutomoB. - 2-e u3a. - Mocksa : 3natenbcTBo
HOpaiir, 2019. - 150 ¢

Ilepeuenn

TeJIeKOMMYHHKaHI/IOHHOﬁ CEeTn

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEJIEKOMM YHUKAIIMOHHOH ceTu «IHTepHeT»

AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX
«HTEpHETY,

pecypcos

npuBeseH B Tabmuie 9.

Tabmuma 9 —

TCHCKOMMYHHK&HHOHHOﬁ CCTHU ((I/IHTepHCT»

UH(POPMaIMOHHO-
HEOOXOJUMBIX JIISI OCBOCHHS JIWCIHUILTHHBI

[lepeueHp 31EKTPOHHBIX 00Opa30BaTENbHBIX pECypcoB HHGOPMALMOHHO-

URL anpec

HanmenoBanue

http://www.math-net.ru

O61epoccuiickuii MaTeMaTHYECKUNA opTal

http://e.lanbook.com/view

9BC «JIa"b»

8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3yEeMOro TMpH OCYIIECTBICHUU

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI

00pa3oBaTeNbHOTO MpOoIecca MO JUCIUILITHHE.

[lepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOecTieueHus pecTaieH B Tabmuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne i/t

Haumenosanue

He npenycmorpeno



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

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEMBIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

[lepeyeHp HCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNBFHOTO MpoIiecca Mo JUCHUILINHE, TPEACTaBIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )
1 | YueOHnas aynuTopus ajs 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHH yi. 'actenno, 1. 15,

CEMMHAPCKOI'0 TUIIA, IPYIIIOBBIX U NHIAWBUAYAJIBHBIX
KOHCYJIbTAIlU}, TEKYILETO KOHTPOJISA U IPOMEKYTOUHON
arrectauuu. OcHamenue: Crennanu3upoBaHHas MeOelb;
TEXHUYECKHE CPEACTBA O0YUYCHMSI, CIIyKaIlUe AT
npecTaBieHus yueOHoM nHpopmanuy 60abp1I0N ayJUTOPHH;
Ha0op AEMOHCTPALIMOHHOTO 000PYI0BaHHUSI

2 | YyeOHas aynuTopus AJis NPAKTHUECKUX 3aHATUH, 3aHITHIA yi. 'actenno, 1. 15,
CEMUHAPCKOT0 TUIIA, TPYNIIOBBIX U UHIUBUIYAIbHBIX
KOHCYJbTAIUH, TEKYILIETO KOHTPOJIS U TPOMEKYTOUHOMN
arrecrauuu. OcHamenue: Crnenuain3upoBaHHasi MeOeb;
TEeXHUYECKHE CPeACTBAa O0yUCHHMS, CITyKallIne s
MpeACTaBICHUS yueOHOW nH(pOpMaIHK OOJBIION ayTUTOPUH;
NEPEHOCHOM HAbop AEMOHCTPALIMOHHOTO 000PY10BaHHUS

10. Onenounble cpeacTBa AJs MPOBEIEHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTB/JIS TPOBEACHUS ITPOMEKYTOYHOW aTTECTalluu
oOyyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTaAIIuN

Bug HpOMe)KYTOQHOﬁ aTTeCTallnuu Hepequb OLICHOYHLIX CPCACTB

DK3amMeH Cnucok BONPOCOB K IK3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpOBHSA C(POPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI O0OYyYaloUIMMHCS TIPUMEHSETCS 5-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXXET UCIOIB30BaThCS
100-6amnmpHast ~ mKaja ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHia
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUHN

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

5-0auibHas mKana




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMITETEHIUI

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

OTIIMYHOY 2
GatTeHOY TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKEHHS C MPAKTUUYECKOM
JIESITCIIBHOCTBIO HAIPABJICHHS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSTHH.
— 00yJaromuics TBEPI0 YCBOWII MPOTPaAaMMHBIA MaTepHal, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUSA OCHOBHOMU
JUTEPATYPBI;
XODOLLION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEITHbHOCTHIO
«BAUTEHOY
HaIPaBJICHUS;
— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIQJICET CHCTEMOM CIeIMATU3UPOBAHHBIX TOHITHA.
— 00y4YaroNuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIN MaTepuall,
M0 CYIIECTBY M3JIaraeT €ro, OMUPAasCh HA 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMMOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHS] B TMPAKTHYECCKOM NPUMEHCHHUU 3HAHUHN
«3AUTEHOY
HaIPaBJICHUS;
— cJ1abo apryMEHTHPYET HaydHBIC ITOJIOKCHHS,
— 3aTpyAHseTcs B (OPMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIAJICET CHCTEMOH CHeIMATU3UPOBAHHBIX MOHSITHIA.
— oOyyaroluiicss He YCBOWJ 3HAYUTENBbHOM 4YacTh MPOrpaMMHOTO
MaTepuana,
— JIONyCKaeT  CYIIECTBCHHBIE  OMMMOKA W  HETOYHOCTH  TIPH
«HEYIOBJIETBOPUTEIIHLHOY .
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHOY

— MCIIBITBIBAET TPYIHOCTH B MIPAKTHUECKOM IPUMEHEHNUN 3HAHU;
— HE MOYKET apryMEHTHPOBATh HAyYHBIE MTOJIOKEHUS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Tadnmie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Kon
Ne ni/m [Tepeuens BompocoB (3a7a4) A7 IK3aMeHa HHKATOPA
YK-2.3.1
3ananue 1.
1) BbIYHCITUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anrebpandeckoi popme 3amucu
(54 2i)=* (6 + 5i)
1. OrBer: 20+37i

OTBer:

2) BepHo 1u yTBepkaeHue: «/leiicTBUTEIbHAS YacTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alKcH paBHa POU3BEACHUIO IEHCTBUTENBHBIX YacTen
COMHOXHUTEIEH». OTBET apryMEeHTUPYUTE.

HeBepHo (BepHBIM 0TBETOM SIBJISIETCS




yTBep:kaeHue: «JledicTBUTeJbHASI YaCTh NPOM3BEACHUS
KOMIUIEKCHBIX 4Hce]l B ajredpaumyveckoii ¢gopme 3anmcu

BBIYHCJISIETCSA KaK pa3HOCTh Npou3BeIeHUst
AeHCTBUTEJbHBIX YACTell U NMPOM3BeeHUs] MHUMBIX YacTeil
COMHOKHTeEJIeH»).

3amanue 2.

1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(7 — 4i) = (1 + 3i)

OrBer: 19+17i

2) Bepno nmu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMKUCH BBIUUCIAETCS KaK Pa3HOCTh IPOU3BEACHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTE
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISICTCH YTBep:KIeHHUe:
«/leificTBUTEe/IbHASL 4YaCTh MNPOU3BEIEHUS KOMILIEKCHBIX
ynces B ajredopamyeckoii gopme 3anucH BbIYNCASETCS KaK
Pa3HOCTHL TNpPOU3BeJdeHHs] JAeHCTBUTEJbHBIX 4YacTeil M
NMpou3BeeHUs MHMMBbIX YacTell COMHOKUTeJIE»).

3aganue 3.
1) BbIYMCIUTH TPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit popme 3anucu
(7 + 4i) = (4 —3i)

OrBer: 40-5i

2) BepHo nu yrBepxkaeHue: «JleiicTBUTENbHAS YacTh
MPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoi popme
3alUCHU BBIYHUCIIAETCS KaK CyMMa IPOU3BEICHUS
JICCTBUTEINIBHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YacTei
coMHOUTeNen». OTBET apryMeHTUPYHUTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISICTCSI YTBEp:KACHHE:
((I[eﬁCTBHTEHbHaH YaCTb MPOU3BECACHUA KOMIVIEKCHBIX YUCET B
aJredpanyecko (opMe 3alMHUCH BBIYHCISECTCH KaK Pa3sHOCTH
IPOU3BECICHUSA HeﬁCTBHTeHBHLIX yacted M NMPOU3BECACHUSA
MHHMMBIX YaCTeil COMHOKHMTeIe»).

3ananue 4.
1) BbIYMCIUTH MPOM3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit popme 3arucu
(9 — 4i) # (8 — 5i)

OrBer: 52-77i

2) BepHo 1m yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
MIPOM3BEICHUS KOMIUICKCHBIX YHCEIN B alireOpanyeckon popme
3alIUCHU BBIYHUCIIAETCS KaK MPOU3BEICHNUSI MHUMBIX 4acTel
COMHOXUTEJEH». OTBET apryMEeHTUPYUTE.




Oteert: Hegepno (BepHBIM 0TBETOM SIBJISIETCHA
yTBep:kaeHue: «JledicTBUTeJbHASE YacTh TMPOU3BeEICHUSA
KOMIUIEKCHBIX 4Hce]l B ajredpaumyveckoii ¢gopme 3anmcu

BBIYHCJISIETCHA KaK pa3HOCTh Npou3BeIeHUst
AeHCTBUTEJbHBIX YACTel M NMPOM3BeeHUs] MHUMBIX 4acTeil
COMHOKHTeEJIEH»).

3amanue 5.

1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(94 6i) % (2 —7i)

OtBert: 60-51i

2) Bepno nu yrBepxkaeHue: «IIpousBeeHne KOMIUICKCHBIX YHCEI
B aireOpanyueckoil popme 3amrcu MOXKET OBITh BBIUYMCIIEHO II0
NpaBUIYy BBIYUCICHHUS TPOM3BEACHUS MHOTOWIeHOB» OTBeET
apryMEHTUPYWUTE.

Otger: BepHo (IpH 3TOM HYKHO YYHTBIBATh, YTO i°= - 1)

3agaHue. VK-2.V.1
1) BbIYUCIUTD TPOU3BEICHNUE KOMIUICKCHBIX YHCEL.
4, = E{cusg + isin é] n Z,= ?{cus'gz+ i s:'n'!—T:l
T a - T -
OTtBer: 35((‘05‘5 + i sin E) = 35i
2) BepHo nu yrBepkaeHHe: «JIys BBIYMCICHHS TPOM3BEICHUS
KOMIUIEKCHBIX ~ YHCeJl ~ HeoOXOoAMMO  3amucatb HUX B
anredpandyeckoM Buje». OTBET apryMeHTUPYHTE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpy BBIYMCICEHMH NPOM3BEACHUS KOMILUIEKCHBIX YHCeJI B
TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJbTara
BBIYHCJIAETCH KAaK INpPOHU3BeJeHHe MOAYyJed MHOXKUTeJed, a
apryMeHT 4HMcJIa PABeH CYMMe apryMeHTOB COMHOKHTeJIei»).
3amanue. YK-2.V.3
1) BbruucauTh 4acTHOE KOMIUIEKCHBIX qucen B

TPUTOHOMETPUIECKOU (hopMe 3ammucH.
g m
10{cos—+1i sin—
Zy ( 3 + zj

z, T iaink
2 5[0056+121116j

OtBer: 2 (rnsg +isin E) =3 +i

2) Bepno mm yrtBepkaenue: «lIpu BBIYMCICHHMH YacTHOTO
KOMIUIEKCHBIX YHCET MOIYJIb M apPTyMEHT Pe3yJIbTaTa SBJISFOTCS
pe3yJbTaTaMu JIeJICHHST MOJLYJISl ICTTMMOTO Ha MOAYJIb JCTHTEIs
¥ apryMeHTa JeIUMOro Ha apryMeHT neiutens». OTBeT
o0ocCHYIiTE.




OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSI yYTBEpP KIeHHUE:
«IIpu BBIYHMCIEHHUH 4YACTHOI0 KOMILIEKCHBIX YHCeJl MOIYJIb
pe3yJbTaTa fABJsSeTCSl Pe3yibTaTaM JieJIeHUs1 MOAYJIsl 1eJIMMOr0
Ha MOAYJIb [JeJINTeJisl, 3 APryMEHTOM - Pa3HOCTh apryMeHTa
JAeJTUTeJIsl U APTyMEHTA 1eJTUMOT0»).

Kaxk na3piBaercst hopma 3amicy KOMIUIEKCHOTO YHCIIa, HMEIOIIAs
BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ATOM 3amHCH [z| U @7

OT1BeT: Popma 3aNUCH KOMILJIEKCHOTO YMCJIa, MMEKIIasi BU/T
z=|z|*(cos@+isin@), Ha3bIBaeTCsI TPUTOHOMETPUUECKOI, I/1e |Z| —
MO/YJ1b KOMILUIEKCHOT0 YHCJIa, ( — APTYMEHT KOMILJIEKCHOT0
yucaa

VYK-2.B.2

PesynbTar kakoi onepanuy HaJ KOMIDICKCHBIMUA YHCIIAMU MOXKET
OBIThH 3aIIMCAH B BUJE

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

OtBeT: B TakoM BH/Ie MOKeT OBITH 3alIHCAHA ONIePaNUs
YMHOKeHUsI KOMIJIEKCHBIX YHCeJT Z1 U Z2.

OIIK-1.3.1

Pe3ynbrat kakoi onepanuu HaJl KOMIZIEKCHBIMU YUCJIAMHU MOKET
OBbITh 3ammcaH B BUIE |Z1]:Z2| (COS(@1-2) + iSin(p1-92)) ?
OTtBeT: B TakoM Buae MokeT ObITH 3aNIMCAHA ONEPALUS
JAeJeHus] KOMILIEKCHBIX YHCeJ Z1 U Z2.

OIlIK-4.3.1

3ananue 1.
1) KomrutekcHoe 4ucio Z 3amucaHo B aredpanveckoil u B
TPUTOHOMETPHUUECKOHN opmax:

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

2) Kakyro dpopmy 3anucu dncna Bbl ucnonb3oBanu? O0ocHyiiTe
CBOM BBIOOD
OrtBer: IIpn Bo3BeIeHNH KOMILICKCHBIX YHCeJ B CTeNleHb OoJiee
PALMOHAJIBLHO UCIIOJIL30BATH TPHTOHOMETPHUYECKYI0 hopmy
3aNMCHU U AefiCTBOBATH MO CJEeAYI0IIeMy NPaBUIY: NPHU
BO3BeJleHHH KOMILJIEKCHOI0 YHCJIa B CTeNleHb MOAYJIb YHCJIa
BO3BOJIMTCS B 3Ty CTelleHb, apIYMEHT YMHOKAaeTCsl Ha
NnoKa3areJib CTeleHH.
EcJin ke ncnonb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
He00X0IMMO B JaHHOM cjiy4ae 12 pa3 yMHOKHUTB YHCJIO CAMO Ha
ceos.

3amanue 2.
1) KommuiekcHoe 4rcino Z 3ammcano B areOpanyeckoi 1 B
TPUTOHOMETPHUUECKOH popmax:
m T

Z=54+i3/3= 10(cos + isin )

Haiinure 3-10 crenens unciia Z
Ortser: -1000

VK-2.3.1




2) Kakyro ¢popmy 3amucu yrcia Bbl HCIoab30Ban? O00CHYyHTE
CBOM BBIOOP
Otsert: Ilpu Bo3BeAeHNH KOMILJIEKCHBIX YHCeJ B CTeNeHb 0oJiee
PAUMOHAJILHO MCII0JIB30BATh TPUTOHOMETPUIECKYI0 hopMy
3anMcH U eficTBOBATH MO CJIeAyI0IeMy NPaBuiIy: NPH
BO3BeJIeHNH KOMILJIEKCHOTO YHCJIA B CTeNeHb MOYJIb YMCJIa
BO3BOJUTCS B 3Ty CTeNeHb, APryMEHT YMHOKaeTcs Ha
MoKa3aTeJib CTeNeHH.
Ecau e ucnosab3oBath ajaredopanyeckyro ¢gopmy 3anucu, To
He00X0UMO B JaHHOM cJIy4dae 3 pa3a yMHOKMThH YHCJIO CAMO HA
ce0st (MM UCIOJIBL30BAaTh (DOPMYJIYy COKPAIIEHHOT0 YMHOKEHMSI)

3amanue 1.
1) Haiitu matpury C = 44 + 3B ‘. roe

2 -2
PPNCE,
OtBer:
10 -3 17
C=(—1ﬂ 21 —21)

2) BeibepuTe U3 crincka nuppoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs] JTaHHOW 3aJ1auH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
OtBer: b) Wolfram Mathematica

3agadue 2.
1. Haiftu matpuny C = 44 — 5B rnie

2 -2
1 4 2
A=( ]B=(—1 4)
-1 3 —4
3 —3
OTtBer:

c=(s 5 1)

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

Oreer: b)  Wolfram Mathematica

3amaunue 3.
1. Haiitu matpuny C = 24 + 3B, e

YK-2.V.1




—4 -3
OrtBer:
_( 8 5 -8
€= (—m 18 —15}
2. Bribepure u3 crincka mudpoBbie cpesicTBa, KOTOPHIE MOTYT

OBITH IIPUMCEHCHBI JJIS pCHICHUA ,HaHHOfI 3a1a4u.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Orser: b)  Wolfram Mathematica
3ananue 4.
1. Haiftu matpuny C = 34 — 5B, rzie

1 -2
a=(t 0 33)5=(;1 3)

—3
Ortser:
_ (-2 5 -9
€= ( 4 -6 6 )
2. Bribepure u3 crincka mu@poBbie cpesicTBa, KOTOPBIE MOTYT

OBITH MPUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3a1a4u.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3ananue 5.
1. Haiitu matpuny € = 44 + 3B" rze

1 -2
a4 4 2)e-(a )

-3

OTtBeT:

(7T 13 17
€= (—14 24 —25}
2. BriOepure u3 criucka u@poBbie cpesicTBa, KOTOPbIE MOTYT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHOW 3aJjauu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3amummure pe3ynpTaT AeWCTBUNA HaJ MaTPUIIAMH.

A+0=...
OTtBer: A
2. 3anuiuTe pe3ynbTaT ASUCTBUN HAJ MaTPUIIAMH

A+ (-A)=
Ortger: 0
3. Ilponomxure Gpopmyiy

YK-2.¥.3




7(A+B)=
Otger: 7A+7B
4. Tlpopomxute hopMyiny

5A-5B=
Otget: 5(A-B)
5. Tlpomomxute hopmyiny

2 X(4A)=
OtBer: SA

10.

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

B _ 2 5
-6 53050 3)
OtBeT:

—8 4)

AB =
[14 18
2) Bribepute U3 crrcka 1U(POBbIE CPEACTBA, KOTOPHIC MOT'YT

OBITH IPUMEHEHBI JUIsl pelleHns JaHHoU 3agaun. O0ocHyiiTe
BBIOOp 1TM(POBOTO CpeicTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh
NMpUMeHEHBI JIJIM pelleHus JaHHOo# 3axa4u oTHocuTcess Wolfram
Mathematica- nporpammHoe odecnieueHune, BKJIOYAIOLIEe
0016111011 HA0OP MaTeMaTHYeCKUX (PYHKIMA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOATr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BbIYMCJICHUSIMH U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

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

L 4 3
A=('i' 32 03) B=(1 —2)

3 0

OTBer:
—-11 4

AB = ( S 3)

2) BoiGepute u3 crricka nupoBbie CPEACTBA, KOTOPHIC MOTYT

OBITh MPUMCHCHBI JIs1 pCHICHUSA JaHHOH 3aJ1a4H.

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

OtBet: K undpoBbiM cpeacTBaM, KOTOPbie MOTYT ObITh
NpUMeHeHbI JJ1s1 pelleHusl JaHHOM 3a7a4u oTHOocUTCca Wolfram
Mathematica- mporpaMMHoe o6ecneueHne, BKIOYAIOIIEe

VK-2.B.2



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

00J1b11011 HA0Op MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMINBLIOTEPHOI aJIredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYMCJIEHUSIMH H
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 5 0
OTtBerT:
—6 6O
AB = [13 —3)

2) Bwibepure u3 crcka 1uQpoOBbIC CPEICTBA, KOTOPHIC MOT'YT
OBbITh IPUMEHEHBI J1JIs PEIIEHUS JTaHHOM 3a1a4H.

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

Oteer: K nudpoBeIM cpeacTBaM, KOTOPLIE MOI'YT ObITh
NpuMeHeHbI JJIs pelleHus Januoii 3axaun oraocuress Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEe
00J1b1101 HA0OP MaTeMaTH4YeCKHX (GPYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM aJredpbl, OpHEHTHPOBAHHYIO HA
MOJAr0TOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYMCJIEHUSIMH H
BH3YAJIbHBIM CONPOBOKIEHHEM.

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

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_[—11 6
AH_( 4 22]

2) BriGepuTte 13 crnucka nu(poBbie CPeCTBA, KOTOPHIE MOTYT OBITH
NPYMEHEHBI [Tl PeIICHHs JTaHHOM 3aauu.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pelieHus JaHHOM 3a1a4u oTHocuTcs Wolfram
Mathematica- nporpaMmMHoe odecneueHne, BKIIOYAKOIIEe
00/1b111011 HA00P MaTeMaTHYeCKUX (PYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJiredpbl, OpMEHTHPOBAHHYI0 HA
MOAr0TOBKY HHTEPAKTHBHBIX IOKYMEHTOB ¢ BHIYHCIEHUSIMHU H
BH3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 5.
Haiitu npoussenenue marpun 4 * B rre



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

Otser: | 14
AB = (—z 11)
2. BeiOepuTe U3 criucka muQpoBbIE CPEICTBA, KOTOPHIE MOTYT OBITh
NPUMEHEHBI [Tl PEIICHHs JTaHHOM 3a1auu.

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, BKIIOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMO/ATOTOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BIYUCIEHUSIMU H
BH3YAJIbHBIM CONPOBOXKIEHUEM.

11.

3amanue 1.

1) Haiitu onpenenuTeb 2-ro MOPsIKa MaTPUIIBI
2 5

-3 7

OtBer:29

2) OO0oCHYWHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

Otser:

J1s TOro 4toObl BHIYUCIMTH ONpeAeMTe]b BTOPOro MOpsiakKa
He00X0IMMO M3 NMPOU3BEJAEHHUS IJIeMEHTOB IJIaBHOM THATOHAIH
BbIYECTh MNPOM3BEACHHE JJIEMEHTOB BTOpOH (110004HOIN)
ANArOHAJIN

3aganue 2.

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

P

Ortger: -22
2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

Otsert:

JI1s1 TOro 4To0bl BBIYMCJIMTH ONpeleJuTe] b BTOPOro NMOpsaKa
He00X0IMMO M3 NMPOU3BEAEHHs 3JIeMEHTOB IIABHOW JANMAroHaIn
BbIYeCTh MNPOM3BEJACHHE JJIEMEHTOB BTOPOil  (1M0004HOI)
JANATOHAJIN

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

5 5l
5 8

OtBet: 23

OIIK-1.3.1



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

2) OO0ocHY#HTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jl1st TOro 4To0bl BLIYHMCIUTH ONpele/inTe/lb BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeeHUS 3J1eMEHTOB IJIABHOM JUATOHAIHN
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

3ananue 4.
1) Haiitu onpenenuTeb 2-ro MOpsaKa MaTPHUIIbI

s ol
—14 —8
OtBert: (

2) OO0oCHYHTE KaK BBIYHCIIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

OrtBer:

Jl1s1 TOro 4ro0bl BBIYHMCJIMTH ONpeleuTe/]b BTOPOro MOpsiAka
He00X0MMO U3 NPOU3BeJeHHs 3J1eMEHTOB IVIABHON 1HMArOHAJIM
BbIYeCTh MPOM3BeJAeHHE 3JIeMEHTOB BTOpOi (1M10004HOIN)
ANATrOHAJIN

3agaHue 5.
1) Haiitu onpenenutens 2-ro MOpsiIKa MaTPUILBI
o 3l

10 3

OtBer: -5
2) OO60CHYITE KaK BBIYHCIIUTH OMPEIEIUTENh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4rodbl BHIYMCJINTD ONpeesinTe/Ib BTOPOro Mopsiaka
HEe00X0IMMO M3 NPOU3BEJCHHUS IJIEMEHTOB IIABHOM ANMArOHAJIHN
BbIYeCTh TMpPOM3Be/iecHHE 3JIeMEHTOB BTOpOi (M0004HOIN)
AAATOHAJIN

12.

1 2 -1
3aganue: nana matpuna | 3 1 2
4 -2 §
Haiinute anreGpanyueckue JOMOTHEHUS:
1. 4y,
OTtser: 9
2. Ay
Oteer: -7
3. Aj,

OTtBeTt: -5

OIIK-4.3.1




4. 14.:3
Otser: 10
5. Aj;

OTtBer: -5

13.

UeMy paBeH ompeaeauTenb TPEYroabHOU MaTPUILbI?
OTBer: onpeaeanTe b TPEYroJbHOI MaTPUIbl PABEH
NPOU3BEIEHUIO 3JIEMEHTOB IVIABHOW TUATOHAJIN.

YK-2.3.1

14.

O6o3HauuM Ay, A, ..., A, — CTPOKH MATPUIIBI M1 .y o o By -
JNICUCTBUTEIBHBIC YUCIIA.
Ecnu cymecTtByer Takoil Habop uuces, cpeid KOTOPBIX €CTh XOTs-
OBI OJTHO YUCJIO OTIUYHOE OT HYJIS, U TIPH STOM JIMHEHHAS
KOMOHMHAIMS CTPOK MATPHIIBI C 3TUMHU YHCIIaMH paBHA HYJIEBOI
CTpPOKE:
a, 4, + a,A, +--+a, A, =0,

rge 0 = (0,0,..,0).
Kak B 3TOM ciiyuae Ha3bIBarOTCSl CTPOKU MATPHUIIbI?

OtBer: Takue CTPOKH MAaTPHLbI HA3BIBAKOTCH JTHUHEHHO
3aBHCHMBIMH

VK-2.V.1

15.

I[Tycth MaTpuiBl A 1 A™ yIOBIETBOPSIOT YCIOBUIO
A'A1=A1TA=E, rae E — eauununas MaTpHIia n -ro NOpsJIKa.
Kaxk Ha3pIBarOTCS TaKKe MaTPHUIIHI?

OtBer: Takne MaTpHIbl HA3LIBAKOTCS 00PATHLIMH MATPUIIAMH
110 OTHOLIEHHMIO APYT K ApYry (A — o6paTHasi Kk A, n A —
o6partHas K A™Y).

YK-2.¥.3

16.

3ananue 1. Haittu matpuny X u3 ypasaenust 4 * X = B rue
4= (:; i) 5= (—_1?? :g]

OTBeT:l )

x=(5 5)

3ananue 2. Haiftu matpuiy X u3 ypaBuenust A * X = B rne
a=(5 2) 5= )

OrtBer:

x=(3 %)

3az[aHHel3. H;.ﬁTPI ManI/II_I{ﬂX u3 :}Ir/paBHCHI/ISI A=X =F rne
4 =(_z —4} B=(_14 Iz)

OT]?.eT:1 .

x=( 5

3az[aH1iIe 4. Igaﬁm Mané/IHy g u3 ypaBHenus A = X = B rne
4= (3 :?) 5= (29 19)

OTBer:

VK-2.B.2




x=(5 4)

3amanwue 5. Halitu maTpuny X u3 ypaBHenus 4 * X = B, rne
4= @ :g] 5= @.i 152)

OrtBer:

x=(5 %)

17.

Kak Ha3piBaeTcs cuctema aiaredpanyecKux ypaBHEHHM, Kaxa0e U3
KOTOPBIX SIBJISICTCS JIUHEHHBIM?

OtBet: Takasi cucteMa ypaBHeHH HA3bIBAETCSl CUCTEMOM
JINHENHBIX aJre0panvyecKnux ypaBHeHHU

OIIK-1.3.1

18.

Kakue MeTo/bl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHU BaM U3BECTHBHI?

OtBer: MeToabl pelIeHUs1 CUCTEM JMHEHHBIX ajJIredpanvecKux
ypaBHeHuii: MmeTtoa Kpamepa, meton I'aycca, MeTox MaTpHYHBIX
YPaBHeHHIi (C MCIOJIb30BAHHEM 00PAaTHOM MATPHUIIbI).

OIIK-4.3.1

19.

CpaBHUTE YCIIOBUS IPUMEHEHHSI METO/I0B PELLIEHUSI CUCTEM
JUHENHHBIX ypaBHeHHH. Kakoil MeTo]] pereHus: cucTeMbl TMHEHHBIX
anreOpanyecKnX ypaBHEHUH MPUMEHSIOTCS B TOM CIlydae, €Clid
OTIpeIeIUTENb MAaTPHULbl CHCTEMBI PaBEH HYIIIO?

OtBer: Eciu onpegeanresb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJbKO METO/ UCC/IeI0BAHUSA CHCTEMbI
JIMHEHHBIX ypaBHeHuil ['aycca, npyrue Mmeroasl (MeTox
Kpamepa u MeToa MAaTPUYHBIX YPAaBHEHHI) MOT'YT
NPUMEHATBLCH NPH YCJIOBHH, YTO MATPHLIA CHCTEMbI
KBaJPaTHAsA M ONPeIeJIUTE]b €€ He PaBeH HYJII0.

VK-2.3.1

20.

CpaBHuUTE yCII0BHS IPUMEHEHHS] METO0B PELLIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO pelIeHNs] CHCTEMBI JTMHENHBIX
anreOpanyeckux ypaBHEHUH PUMEHSIOTCS B TOM ciydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJAPaTHON?

Oteer: Ecin MmaTpuua cucremMsl He KBaapaTHas (T.e.
KOJINYEeCTBO HEM3BECTHBIX U KOJIHYECTBO YPABHEHUI He
COBIIA/1210T), TO PUMEHAETCH TOJAbKO METO/ UCCICAOBAHUSA
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, npyrue Meroasnl
(merox Kpamepa n MeTox MATPUYHBIX YPABHEHHM ) MOTYT
NPUMEHATBLCA NPU YCJIO0BHH, YTO MATPHLA CUCTEMBI
KBA/IPATHAA M ONpeeJMTeNb ee He PaBeH HYJII0.

YK-2.V.1

21.

ITpu KaKOM yCIIOBUM OJTHOPO/IHAsA CUCTEMA JIMHENHBIX YPABHEHUN
MMEET HEHYJIEBOE penieHue?

OtBer: OgHOpPOaHASI CHCTEMA JINHEHHBIX YPABHEHHMI HMeeT
HeHYJIeBOe pellleHNe TOIAa U TOJbKO TOI/a, KOrjaa eé panr
MEHbIIE YHCJIA HEM3BECTHDIX.

VK-2.V.3

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAWHAT, B KOTOPOil
KaKJasi TOUKa Ha MJIOCKOCTH OIPEAETSAETCS IBYMS YHCIaMHU -
MOJIIPHBIM YIJIOM U MOJISIPHBIM paguycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3bIBAETCS MOJISIPHOM
CHCTEMOI KOOPAMHAT.

VK-2.B.2




23.

Kaxk Ha3bIBaeTcs cucrema KOOpAUHAT, B KOTOPOH Ka)kJasi TouKa B
IPOCTPAHCTBE ONpeaenseTcs Tpems yuciamu - (I, 6, ¢), rae r—
paanyc-BeKTOp TOUYKHU, 6 U ¢ — 3€HUTHBIN U a3UMYTaJIbHBIN YTIIbI
COOTBETCTBEHHO?

OTtBer: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcsi chepudeckoi
CHCTEMOI KOOPAUHAT.

OIIK-1.3.1

24,

Urto Takoe BeKTOp?
OtBet: BekTOpOM Ha3bIBaeTCsl HANIPABJIEHHBIH 0TPE30K.

OIIK-4.3.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYaJI0 KOTOPOTO COBIIAACT C €ro
KOHI[OM?

OtBer: BekTop, HAYaJI0 KOTOPOr0 COBNAJAET C €r0 KOHIIOM,
HA3bIBAETCS HYJE€BbIM BEKTOPOM.

YK-2.3.1

26.

[To xakoit popmyse onpenensiercs CKalsipHOe IPOU3BeIeHUE
BEKTOPOB?
OtBer: CkajisipHOe IPOU3BeAeHNE BEKTOPOB ONpeae/sieTcs 1o

dopmye lal = |E| * COS @

YK-2.V.1

27.

[To xakoit popmyre BBIYUCIAETCS CKATSIPHOE MPOU3BEICHHE

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

OtBer: CkansipHoe Npou3BeleHHEe BEKTOPOB OMpenessieTcs 1Mo
dopmyne a b, +a,b, +a b,

YK-2.¥.3

28.

[To xakoil popmyse BBIYUCIAETCS BEKTOPHOE MPOU3BEICHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAUHATHI B IEKAPTOBOM CUCTEME
koopauHaT (X, Y, z)?

OtBer: BekTOpHOE NpoN3BeAeHHE BEKTOPOB ONpPeEAeIseTCs 10
dhopmyae
(Y
Xy M 5
Xo Vo  E,

VK-2.B.2

29.

ITo kakoit popmyiie orpeensercss MOayJb BEKTOPHOTO
MIPOU3BE/IEHUS] BEKTOPOB?
OtBer: BesimunHa MoayJis BEeKTOPHOIO NIPON3BeE/ICHUS

BeKTOPOB onpexesiercs o opmy.e |al = |b| = sin(ab)

OIIK-1.3.1

30.

Yemy paBHO pacCTOSHHE OT TOYKH JI0 IPSIMOI?
OTtBeT: PaccTosiHre OT TOYKM /10 MPSIMOM PABHO JJIMHE
NeprneHInKYyJIspa, ONYIMEeHHOr0 U3 JAHHON TOYKH HA NPAMYIO.

OIIK-4.3.1

31.

Baganue 1. CocraBUTh ypaBHEHHE MNPAMON MPOXOAANIEH uepes
x+2 y—9

Touky M(2,4) v nepreHuKyISPHON IPAMOA — T i

OtBer 3anucaTth B BHJAE YPaBHEHHs MPSIMOM C  YIJIOBBIM

K03 ULIEeHTOM

Ortser:

¥y=-1,25x+6,5

3amanre 2. CoCTaBUTh ypaBHEHHUE MPSMON MpOXOAsIIe uepe3
TOUKY M(1,—4) u HEPIICHIUKYIIAPHOM psIMOi
—4x—5y+14=0,

VK-2.3.1




OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSAMOM C  yIJIOBBIM
K03 uUIeHTOM

Otsert:

¥=1,25x—5,25

3aganue 3. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASIIEH uepes
x+1le  y—9

touky M(—1,—3) u napawiensHoO mpsMoit

—4 -5
OtBer 3ammcaTh B BUJAE YpPaBHEHHsS TMPSMOW C  YIJIOBBIM
K03 uUImeHTOM
Otser:

¥y=1,25x—1,75

3amanne 4. CoCTaBUTh ypaBHEHHUE MPSMON MPOXOMASIICH uepes

touky M(1,—1) u nepreHauKyIAPHON npsiMoit ¥ = —5x + 2.
OtBer 3ammcarh B BHJAC YPaBHEHHS TPSIMOW C  yIJIOBBIM
ko3 urmenToM

Otsert:

¥y=02x—-1,2

3amanue 5. CocTaBUTh ypaBHEHUE NPSIMON MNPOXOJSIICH uepes

. X+l y—6
Touky M(3,1) u nepreHIUKyISPHON IPAMOiA — - i
OtBer 3anmcaTth B BHJAE YPaBHEHHsA MPSIMOM C  YIJIOBBIM
KO3 hUIIIEeHTOM
OrtBer:

¥y=-—1,25x+4,75

32.

Kakum ypaBHEHHEM OMUCHIBACTCS TUIOCKOCTD B IEKAPTOBBIX
KoopauHaTax (X, Y, z)?

OTtBeT: B 1ekapTOBBIX KOOPANHATAX YPaBHEHHUE MIOCKOCTH
(KaHOHMYeCKOe YPaBHEHUE MI0CKOCTH)
Ax+By+Cz4+D=0

YK-2.V.1

33.

Chopmynupyiite  HeoOXoauMMOe U JOCTATOYHOE  YCIOBHE
MapajuIeIbHOCTH MPSAMON U TIIOCKOCTH.

Otser:

Jast Toro, 4To0bl NMpsiMasi 1 MJIOCKOCTh ObLIM NMapajijiejbHbl,
HeO0X0AUMO MW [JA0CTATOYHO, 4YTOObI BEKTOP HOPMAJIM K
IVIOCKOCTM ¥  HANPABJAKOIIMHA BEKTOp NPsAMOM ObLIM
MepueH MKy JISPHbI.

YK-2.¥V.3

34.

KakuM ypaBHeHHEM ONMCHIBaeTCsA MpsMas, MNPOXOIAMIas uepes
TOYKY (X0, Yo, Zo) M HMeEOIas HaMpaBIAOMUNA BEKTOp C
koopaunatamu (I, m, n)?

OTBeT: YpaBHeHHe NPSIMOi, MPOXo/silliel Yepe3 TOUYKY (Xo, Yo,
Z0) 1 MMeIOIIasi HATIPABJISIOINUI BeKTOp ¢ koopaunaramub (1,

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

VK-2.B.2

35.

Kakum ypaBHeHHEM OMUCHIBAETCS MpAMast, TPOXOAIIast yepes J1Be

OIIK-1.3.1




TOUKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OtBeTr: YpaBHeHUe NPSIMOii, IPOXOsilIeil Yepe3 ABe TOYKH (X1,
X—X]_ — }'—}'1 — 3—31

¥-E ¥IU¥L  E3TE)

Y1, Z1) u (X2, Y2, Z2) ©*MeeT BU]

36.

Kakum 006pa3oM MOKHO 3a/1aTh IPSIMYIO C TIOMOIIBIO IBYX
MJIOCKOCTEM?

OTBeT: YpaBHeHHe ABYX IepeceKalouXcs MI0CKOCTeH — 3T0
YPaBHEHHE NPSIMOii B IPOCTPAHCTBE

OIIK-4.3.1

37.

C nmoMoipIo Kakoi hopMysTbl MOKHO HAUTH YTOJ MEXKTY

IpsIMbIMU?

OTBeT: yroJ Me:kay nNpsiMmbIMM MOKHO HAaiTH U3 (POPMYJIbI
arvag

|ﬂ__|'i|T_|l, rae iy M fi; — HAPaBJIsAOIIUEe BEKTOPbI
1 2z

COs@ =

NMPAMBIX

YK-2.3.1

38.

Hopwmaib k mockoctu umeet koopauHatel (A, B, C); koopauHaThI
HaIMpaBJIoIIEro Bekropa npsmoit (I,m,n)/

C nomo1ibko Kakoil popMysibl MOKHO HAMTH yrol MEeXay NMpsiMOH U
IJIOCKOCTBIO?

OtBeT: yrosa Me:xay nNpsiMoOi M IJIOCKOCTHIO MOKHO HAWTH U3

(popmybl

. |Al + Bm + Cn|
sing =

VAZ + B2 + C2NI24+ m? + n?

YK-2.V.1

39.

ITo xakoil popmyse MOKHO ONPEAETUTh PAaCCTOSIHUE OT TOUKH J10
MJIOCKOCTH?

Otget: PaccTosiHue OT TOUYKM /10 MJIOCKOCTH PABHO
|Axy+ By, + Cag+D|
Ny
(Xo, Yo, Zo) KOOPAMHATHI TOYKH.

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

VK-2.V.3

40.

Hanuinre kaHOHUYECKOe YPaBHCHUEC SJIIUIICA.

OtBer: KanoHn4yeckoe ypaBHeHHE YJLIMIICA HMEET BH/I
2 2

x ¥

al b2

VK-2.B.2

41.

Hanumure kaHoHHYeCcKOe ypaBHEHUE TUIIEPOOPBI.

OtBer: KaHoHH4YecKoe ypaBHeHHe rHNep00Jibl HMeeT BUJ
2 2

X ¥ 1

a® b?

OIIK-1.3.1

42.

Hanummure kaHoHUYeCKOe ypaBHEHHUE MapaboIibl.
OTtBer: KaHoHM4YecKkoe ypaBHeHHE MapadoJbl UMeeT BHJL
y:=2px

OIIK-4.3.1

Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tabmuie 16.

Tabnuna 16 — Borpocs! (3agaun) ais 3adera / qudd. 3auera

Ne /m [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO




IlepeyeHp TeMm Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM IJ1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [IpumepHbIil TepeyeHb TEM I KypCOBOTO POSKTHPOBAHMUS/BBITIOTHEHUS
} KypCOBOH paboThI

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bompocer s mpoBeneHUsT TPOMEXKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabnwuie 18.

Ta6ymia 18 — [IpumepHsIii mepedeHb BOPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIii TepedeHb BOIPOCOB ISl TECTOB
n/a WHIUKAaTOpa
1 | Jlana matpuna 1)  as YK-2.3.1
2 .
A=( ).
flzy  Qag 3) a
11
E€ anreOpamueckoe
JIOTIOJTHEHHE Ass 4)  —ay
PaBHO... OtBer: 3)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
IIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOLIHE BEIOOP OTBETA)

2 | U3 mpuBenéHHBIX d,, diz SRR
a a
MaTpull oOpaTHbIE 1) 21 22
0 as
CYWIECTBYIOT Y
MaTpHII. .. 0 0 ag
2) |0 0 ay
0 0 ag

A3 Ay3 Ay
3) 0 a;; ay;

0 0 ag,
Q) @1z g3
4) (ﬂﬂ dzz a3 )
0 0 0
OTtBet: 3)

(Uucrpykuus: IlpountaiiTe Tekct, BbIOEpUTE

[IPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kaknm meromom | 1) T Kpamepa VK-2.V.3
MOYKHO peIuThH 2) K. ®.Taycea
CHCTEMY,
OTIPE/ICTNTEIh 3) ¢ HoOMOIIBI0 0OOPAaTHOW MATPHIIBI
OCHOBHOW  MaTpHI[bl 4)  mo0BIM CIIOCOOOM
KOTOPOM PaBEH HYJIIO
OrtBer: 2)
(Unctpykuus: Ilpountaiite TekcT, BbIOEpUTE
MPABWJIBHBIM OTBET U 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
Cucrema coBmectHa | 1)  Ooubiie 1 YK-2.B.2
TOTZIa ¥l TOJIBKO TOTAQ, | 2)  PaHr MAaTPUIbI CHCTEMbI PaBeH
KOTJa. .. PaHry paciIMpeHHO MaTPHIIbI
CHCTEMBI
3) panr paseH 0
4)  panr paseH |
OtBet: 2)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
JIst BeKTOpPOB 4@ M b | 1) BeKTOpHI MepHeHIMKYISPHEI OIIK-1.3.1

BBITIOJITHATOTCA

YCIIOBUS:

be _ by _ bg

2y Gy dz

Torjga....

2) BEKTOPbI MapalieIbHbI

3) BEKTOpbl HE MOTYT JIe)KaThb Ha OIHOMN
IpsAMOi

4) BeKTOpPBI

Otget:2) 4)

Jexar Ha OJHOH npAMOH

(Muctpykuus: IpounTaiite TekcT, BhIOEpUTE
IIPABWJIBHBIE BapUAHTBHl OTBETOB U 3aIlULINTE
BBIOOP

apryMeHTHlI, 000CHOBBIBAIOLITHE

OTBETOB)




Bexkropnoe 1)  xoJuMHEapHO# IIocKocTH, B Kotopoi | OITK-4.3.1
MIPOU3BEICHUE JeKaT NePEeMHOKaeMbIe BEKTOpa
BEKTOPOB a I b — »To 2) TepNeHIHMKYJISPHbI IJIOCKOCTH, B
KOTOPOii JIeXKaT TMepeMHOKaeMble
BEKTOP. .. BEKTOpPbI
3) wHynesoi
COBIIAIAIOLTNI c OJIHUM u3
4
MIEPEMHOKAEMbIX BEKTOPOB
OrtBer: 2)
HCTpykuus: [IpounTtaiiTe TEKCT, BBHIOEpPHTE
u YK IT , BBIO
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
PaccrosiHue OT TOYKH 1) |Axg+Byg+C| VK-2.3.1
(A2 252 A2+ 02
70 TUIOCKOCTH MOYKHO VAT+BVATHC
BBIUHCIIHUTD o 2) A A.+B B +C, Cs
[ [
2 2 2 2 2 2
bopmye... _JAJ_+E'J_ +C] '\IIA2+E'Z +C3
3) |A$u+B}’u+cZu+D|
VAZ+BZ +(?
4) |Am+Bn+Cp|
VATEEEHCT- [mE 40t 47
OTtBet: 3)
(Muctpykuust: IIpounrtaiiTe TeKCT, BBHIOEpPHTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
[eomeTprueckoe 1)  runepOosoi YK-2.V.1
MECTO TOYEK .
2)  mapaboJoit
TUIOCKOCTH, cyMMa
paccTosHUI or | 3)  OKpYXHOCTbIO
KQKIOH M3 KOTOPBIX | 4)  3pammcom

0 JaHHBIX

NBYX




TOYCK atoii | OTBeT: 4)
IUIOCKOCTH ecTh .
(Uuctpykums: [IpounTaiiTe TeKCT, BbIOEpHUTE
BEIIMYMHA .
HPaBWIBbHBI OTBET W 3aIlUIIMTE APTYMEHTBI,
HIOCTOSIHHAS
’ 000CHOBBIBAIOIIKE BHIOOP OTBETA)
Ha3bIBACTCH. ..
9 | Haiitu  ypaBHeHue 1) x+1  y-2  z—4 VK-2.V.3
o o -3 2 4
IPSIMOM, TPOXOJSIICH
qepes TOYKY 2) x+1  y+2  z+4
3 2 4
A(—1;2;4),
HEePIEH UK YIAPHO x-1_ y-2 z—4
3) = E =
-3 -2 -4
IUIOCKOCTH
3x-2y-4z+1=0 4) EroymE_=t
R
Otser: 1)
Uncrpykiug: I[Ipounraiite TEKCT, BBIOEpUTE
PYK p p
HPaBWIBHBI OTBET W 3AMHUIIUTE APTYMEHTBI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
10 | Pemmuts cucremy | 1) x=0,y=1,z=-3 YK-2.B.2

JIMHEHUHBIX YPaBHEHUMU

METOAOM
x+y+z=-2
2x —yv+3z=-10
—x+2y—z =5

l'aycca

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

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

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

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

000CHOBBIBAIOIIUE BBIOOP OTBETA)




11 | Beruucnurh 1) [_1 _'5) OIIK-1.3.1
7 2
2 -1y /1 -2 2 72
(1 2)(3 2) ) [1 ﬂ)
o 0
) (1 =)
7 2
9 (G 5
OrBer: 1)
(Muctpykuus: IIpounrtaiiTe TeKkcT, BbIOEpHUTE
NPaBUIBHBIA OTBET W 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
12 | Jana matpuna 1) a,, OIIK-4.3.1
LTI T 2) —ap
A_(“:i ﬂ"::)'
3) Qi
E¢ anrebGpanueckoe 4)  —ay
JIOTIOJTHEHUE Ay
OtBet: 2)
PaBHO. ..
(Muctpykuwms: IIpountaiiTe TEKCT, BHIOEpPHUTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
13 | Marpuna At 1) Aat-axa-att VK-2.3.1

Ha3bIBAETCsI 0OpaTHOM
matpuiie A, eciu

BBITIOJIHACTCS YCIIOBUC

2) At-A=1
3) A1-A=A4-A1'=E
4 At-A=0

OtBer: 3)
(Uuctpykuus: IlpountaiiTe Tekct, BbIOepUTE
IIPABWIBHBIM OTBET U 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




14 CKaHSIpHBIM 1) |c_£| |E| ArCCOs o VK-2.V.1
IIPOU3BEIEHUEM JBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBacTCA 3) |E||E| cos
YHCII0, PABHOE. . .
4) lallb|tga
OrtBer: 3)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
15 | Yemy pasHo | 1) O VYK-2.V.3
CMEIIIaHHOe
2) 1
IIPOU3BE/ICHUE
BEKTOPOB 3 -2
aba 4 2
Otget: 1)
(Muctpykuus: IlpountaiiTe TEKCT, BBIOEpHUTE
IIPABWIBHBIN OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
16 | YpaBuenue mpsamon, | 1) (x—a)+(v—>b)=0 VK-2.B.2
MPOXOIAIIEH  Yepe3 2) — —m
IBE TOYKH MOYKHO ¥rmyir o wma
COCTaBUTH 110 3) A[x — xl}j —|— B[:u'— };rﬁ] =0
dopmyre. ..

4) F_}’n:k(x_xuj
OrtBer: 2)

(Uucrpykuus: Ilpountaiite Tekcrt, BbIOepUTE
IIPABWIBHBII OTBET U 3alUILUTE apryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




17 | 'eomerpuueckoe 1) TIlapabomy OIIK-1.3.1
MECTO TOUYEK, KOTOpbIE
2)  OKPYXXHOCTB
XapaKTepU3yIOT
SKCUEHTPUCHUTET & >1 3)  rumepboay
HpeJCcTaBIsieT cOO0M 4)  swmnc
OrtBer: 3)
(Muactpyknus: IlpounTaiite TEKCT, BBIOSPUTE
IIPaBWIbHBIN OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
18 C 1) neicTBUTEIBHOM OCBHIO OIlK-4.3.1
OtHomieHne —
4 2) aCHUMIITOTOM
HA3bIBACTCH. ..
3) IKCHEHTPHCHTETOM
4) (oKaIbHBIM PATHYCOM
Otget: 3)
(Unctpykuus: IlpountaiiTe Tekcrt, BbIOepUTE
NPaBUIbHBIM OTBET M 3aMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
19 | Haiitu  ypaBHeHHe 1) x+l  y-2  z—4 VK-2.3.1
. . 3 -2 -4
IPSIMOH, MPOXOIALIEH
x+1 y+2 z+4
yepes TOUKY | D) =" =
3 2 4
A(—1;2;4),
x-1 v—2 -4
NEePIEHINKYIISIPHO 3) = =
-3 -2 —4
IJIOCKOCTH
4 x+1 y+2 z+4
3x-2y-4z+1=0 ) LT LT .
OrBer: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
20 | Ompenenuts  Kkakoe | 1) x~+y~-8x=0 YK-2.V.1




ypaBHEHUE JINHUHA 2) x=- ?,J 25 — y?
COOTBETCTBYET
3) -2x7+3y°-4x+15y+4=0
napabose. ..
4)  x+4y-2y*-5=0
Orteer: 4)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
NPaBWIBHBIA OTBET M 3aIlUIINTE apTyMEHTHI,
000CHOBBIBAIOIIIHNE BHIOOP OTBETA)
21 | Pemmth cucremy | 1) x=0,y=1,z=-2 YK-2.V.3
JUHEHHBIX YpaBHEHHM 2)  x=0,y=-1,2=2
METOZIOM l'aycca
x+ v +z=2 3) X:O, y:]., z=2
2x —y+3z=10
—x+2y—z=-5 4) XZO, y=- 1, z=3
Otget: 4)
(Muctpykuust: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
MPABWIBHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
22 | BpuuciauThb VK-2.B.2

GG 3

(7 o)
2 (5 o)
3 (7 2)
n (2 7)
Otger: 2)

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

000CHOBBIBAIOIIINE BHIOOP OTBETA)




23 | Kakas w3  Touek | 1) (0O; 3) OIIK-1.3.1
JSKUT Ha mpsimor y = | 2) (-1; 3)
-2X +1? 3) (2;3)
4) (=2;5)
Ortsert: 2) 4)
(Uuactpykuus: IlpounTaiite TekcT, BhIOEpUTE
NpaBUWIbHBIC BapUAHThI OTBETOB M 3aIHIINTE
apryMCHTHI, 000CHOBBIBAIOIINE BBIOOD
OTBETOB)
24 | Tlpsmasty =2X +5 1) tg(5) OIlK-4.3.1
o0pazyer ¢ 2) t9(-2)
MOJIOKHUTEIIHHBIM 3) arctg(2)
HarpaBJIEHUEM OCH 4) tg(2)
OX yron a, paBHblii... | OTBer: 3)
Wnctpykuus: Ilpounrtaiite Tekct, BplOEpUTE
NPAaBUIbHBIA OTBET M 3aIUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
25 | Vron MEXTY 1) tgeg= ‘1:?5 VK-2.3.1
TPSIMBIMH
y=x+1y=5x+3| 2 Tgip:‘li_:l
OTIpeNIeNsIeTCs o )
dbopmyre: 3) tw'e= ‘ﬁ
Y we=|i
OrtBer: 1)

Wnctpykuus: IlpountaiiTe Tekct, BpIOepuUTe
MIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




26 | [Ipm pelieHnu 1) 5 3‘ YK-2.V.1
a 7
CHUCTEMBl  JIMHEWHBIX
o 1 3
ABHEHUI
yp 2 |, 3
{ xy+3x, =5
4x, —Tx, =18 1o 3) 5 3 ‘
g -7
IIpaBUILy Kpamepa
OTIpeIeIIUTEINb A 4) 1 5‘
4 3
MMeEET BUJIL:
OrtBer: 2)
Wuctpykuus: IlpounrtaiiTe Tekct, BhIOepUTe
MPaBUJILHBIN OTBET W 3alMIINUTE APTYMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
27 | Ilpn penieHnn 1) (2;-1) YK-2.V.3
CUCTEMbI  JIMHEHHBIX 2) wmerox Kpamepa HenmpuMeHUM
ypaBHEHHI 3) (12
{xl—l- 2x,=0 4) (2;1)
4x, +8x,=1
! - Otger: 2)
K
METOIOM pamepa Wuctpykuus: IlpounrtaiiTe Tekct, BhIOEpUTE
MIOJTY4€H OTBET. ... .
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
28 | Pemuth CHCTEMY 1) (1;0;0) YK-2.B.2
JIMHEHHBIX YpaBHEHUH 2) (0;1;0)
meromom Kpamepa: 3) (0;0;1)
Lf"‘ﬁ"‘i‘f:_:‘fa:':I 4) (1;0;1)
2xy —x, +tx3 =3 )
L= 2%, + %y =2 OrtBer: 4)
Wuctpykuus: IlpountaiiTe TEKCT, BbIOEpUTE
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(ITpounTaiiTe TEKCT U 3alMILUTE Pa3BEPHYTHIN
000CHOBaHHBIN OTBET).

OreHUBaHNE TECTOBBIX 3aJaHUM:

- 3amanue KOMOMHHPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 0O00CHOBaHMEM BbIOOpA CUMTAETCSI BEPHBIM, €CJIM NMPABUWIIBHO yKa3aHa Ludpa
U TpHUBEICHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble Tpu BbIOOpe oTBeTa. lloiHoe
COBIIAJICHUE C BEPHBIM OTBETOM OlLleHUBaeTcs | 6auioM, HEBEPHBIM OTBET WM €ro OTCYTCTBUE —
0 6amoB.

- 3agaHMe KOMOMHUpPOBAaHHOTO THIA C BbIOOPOM HECKOJIBKUMX BapHaHTOB OTBETa U3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3aHbl UGl U IPUBEIEHBl KOHKPETHBIE apryMEHThI, UCIIOIb3yeMble IIPU BHIOOPE OTBETOB.
[TostHOE coBmazeHue ¢ BEPHBIM OTBETOM OlLlIEHHBaeTcs 1 Oamiom, eciiy AOMYyLIEHbl OIUMOKU WU
0TBeT OTCYTCTBYeT — 0 6ayuIoB.

- 3ajgaHuMe 3aKphITOrO THIIA HA YCTAHOBJIEHHE COOTBETCTBUSI CUHMTAETCS BEPHBIM, €CIU
YCTAQHOBJICHBI BCE COOTBETCTBHS (IIO3ULMM K3 OJHOTO CTOJOLIA BEPHO COIMOCTABICHBI C
NO3ULUAMH Apyroro crosdua). [lonmHoe coBnazeHue ¢ BEpHbIM OTBETOM OlLiEHHBaeTcs 1 O6amiom,
HEBEpHBIN OTBET MJIU €ro oTcyTcTBHE — 0 OaioB

- 3a/1aHNe OTKPHITOTO THIIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIM OTBET COBIAIACT
C STAJIOHHBIM IO COJEpKaHHIO U mosHoTe. [IpaBUIbHBIN OTBET 3a 3ajjaHMe OLIEHUBaeTcs B 3
Oauta, eciid JIOMyIIeHa OfHa OMMOKa \ HETOYHOCTH \ OTBET MPABUIIbHBIN, HO HE MOJHBIH - 1
Oa, eciu nomyiieHo 6osee 1 ommOku \ OTBET HenpaBUIIbHBI \ 0TBET OTCYTCTBYET — () OALIOB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHp KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEIENSAIONIMEe  MPOLEeIyphl  OLIEHWBAHUS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUUH, COJAEp)Karcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyrOIIMX MOPAJOK W HPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoauydeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Meroauueckue ykasaHus s OOy4aroIUXCs 10 OCBOCHHMIO JIEKLIMOHHOTO
MaTepHuaa (eciu npedycmompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe W sICHOE HW3JIOKEHHWE Y4eOHOro marepuana. Ha3HaueHHe COBPEMEHHOH JICKIMH B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALMIO 1O TEME, a B OCBOCHUU
dyHIaMEHTATBHBIX TPOOJIEM TUCHHIUIMHBI, METOJOB HAyYyHOTO ITO3HAHHS, HOBEUIIHX




JTOCTHKEHUI HaydyHOUW MBICTU. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (QYHKUMU. JIeKIus packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOU oO0yacTu 3HaHuUs, €€ MpoOJieMbl, AaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C APYTUMU JUCLUAIITIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBECHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— IIOJIyY€HHE OIbITa TBOPUYECKOH pabOThl COBMECTHO C IIPENOIaBaTEIIEM;

— pa3BuUTHE HIPOPECCHOHANBHO-JIENOBBIX  KAauyecTB, JIOOBM K MpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXO0AUMOTO Il CAMOCTOSTEIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTUS HAayKM U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOJIBI;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIACIATH TJIaBHBIE MBICIH U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCeX HEOOXOAUMBIX TEPMUHOB U MOHATHI.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIAATHCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepuallia IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCHUIUIMHE.

CrpyKTypa nNpefocTaBieHUsl JEKIHOHHOTO MaTepuaa:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.

—  @DOopMyIMpPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Nnnroctpupyromuye npumMepsl.

11.2. MeTtoau4ieckue yka3zaHUs Uil OOYYAIOIIUXCS IO TPOXOXICHUIO TPAKTHUECKUX
3aHSTHUI (eciu npedycMompeHo yueOHbLM NAAHOM RO OAGHHOU OUCYUNTUHE)

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4yeOHOro
npoliecca, 3aKIroyvaroniasics B BBITOJHEHUH 00YyJaloLUIMMHUCS 10JI pYKOBOJICTBOM IPETo1aBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHUs] YMEHUN 1 HaBBIKOB, OIbITAa TBOPUECKON JAEATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00Yy4aroIIerocs SBJISETCS MPUBUTHE 00YUarOIIMMCS
YMEHMH U HaBBIKOB MPAKTUYECKON NEATEIBHOCTH 110 U3y4aeMON JUCLUILINHE.

[Inanupyemble pe3yiabTaThl IPU OCBOEHUHU O0YYaAIOLUIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHUe M JeTalu3alis 3HAaHWHA IpH pelIeHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENIbBHOCTH  MBILUICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJIAMH M METOJUKAMH M3Yy4YeHUS KOHKPETHOW y4yeOHOM
JUCIUIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS! TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHMS 3a/1aHUM;

— ofecrnieueHne palMOHAILHOTO COYETaHUsl KOJUIEKTUBHOM M HMHIUBUAYAIbHON (opM
00yJeHUsI.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUECKUX 3aHATHM
[IpakThueckue 3aHATHS HAUYMHAIOTCA C 3allUCHM B JKypHAJ MpernojaBarelis
MPUCYTCTBYIOIIMX CTYICHTOB. 3aTeM OOBSBIISICTCS TeMa MPAKTUICCKUX 3aHATHM.




[IpenonaBaTens YuTaeT yCJAOBHE 3aJaydl W MpPEJIaraeT CTYACHTaM CaMOCTOSITEIBHO
peIuTh 33a7a4dy, UCIIONb3Ys 3HAHWUS, MTOJyYCHHbBIE CTYACHTOM Ha JieKiuu. CTyIeHT, KOTOPBIA
MEPBBIM PEIIWI 3aj7ady, BBI3BIBACTCS K JOCKE. B ciy4yae eciu CTYAEHT NpPaBUIBHO PEIInI
3ajady, OH moirydaet 5 OaiioB. Eciu cTyneHT pemiaer 3amaqy ¢ MOMOIIBIO MPETOaaBaTes,
To mony4daer 4 Oamra. 3areM, B KOHIIE CEMECTpa, OLEHKH CTYICHTOB (BKJIIOYAs OICHKY
MOCEIIAeMOCTH) TepeBoaATcsS B OoHyChl (kadecTBO) or O g0 S5 OammoB. Dt OGOHYCHI
N00aBISAIOTCS K 001ei cymMMe 0ajuIoB B paMKaxX MOJYJIbHO-PEHTHHIOBON CHCTEMBI.

CryneHTtaM BBbIIAeTCs JIOMAllHEE 3aJaHhe B BUJC 3alla4, KOTOPbIE OHU CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Meroauueckue ykazaHus sl OOYYarONIMXCs 10 MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0YYAIONIUIICS BBIMOJIHACT PabOTy O
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

Jis oOydarommxcsi 1Mo 3a04HOM (GopMe OOYy4CHHs, CaMOCTOSATENbHAsI padoTa MOXKET
BKJTI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBITTOJIHEHHUST CaMOCTOSITEIBLHOM pabOThI, y 00ydaromerocss popMUpPYETCs
enecoo0pa3Hoe MmIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATHU3allUU HpI/IO6p€Ta€MI)IX 3HaHI/II71, 06€CH€‘~II/IB216T BBICOKHUHU
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, IIOMOTACT TIOJYYUTh HABBIKH TOBBIIICHUS
poEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

11.4. MeTtoauueckre yKazaHus [UIsl OOyYaroImMXCs IO MPOXOXKICHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISEMOIO B TEUEHUE CEMECTpa C IIeJIbI0 OLEHUBAHUS XOJa OCBOCHMS
JUCLIUATIIINHBI.

B Teuenune cemectpa B cucreme auctaHimonHoro oOyuenus ['YAII B ¢dopme
TECTUPOBAHUSI MPOBOAATCS [JIB€ IPOBEPOUYHBIE pabOThl IO PpEHIeHHIO 3ajad W  OJUH
TEOpPETUYECKH onpoc (MepeyeHb BONPOCOB Ul TECTOB pa3MelleH B «baHke BOIpPOCOB» B
cucTeMe JUcTaHIMOHHOro o0yuenus I'Y AlIl).

Pe3ynbTaThbl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YUYUTHIBATHCS NPH MPOBEJCHUN
MMPOMEXKYTOUYHOW  arTecTanuu (P HMCIOJb30BAaHUU  OAJIbHO-PEHTHHTOBOW  CHCTEMBI
OLICHUBAHMs, KaXJbli BUJ KOHTPOJIS OLIEHUBAaeTcs B Oamax, U3 KOTOPHIX (OopMHUpYyeTcs
WTOTOBBIN PE3YIIBTAT).

11.5. Metoauyeckue ykazaHus JJisi OOYYArONIUXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTarsi  OOyJarOmIUXCs  MPEAyCMaTpuBaeT  OIICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3Yy/IbTaTOB OOY4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOYYalOIIUMCS B IMPOIEecce
W3YYEHHUS BCEH MUCIUIUIMHBI WINA €€ YacTH, HAaBBIKOB CAMOCTOSTETLHOW pabOThI, CIOCOOHOCTH
MPUMEHATh WX JJIs pEHIeHUs MPAaKTHUYEeCKUX 3a7ad. JK3aMeH, Kak MpPaBWIO, MPOBOJHUTCS B
NepuoJl HK3aMEHAIMOHHOM CECCHMM U 3aBEpIIAETCs] aTTeCTAllMOHHOM OLIEHKON «OTIMYHO,
«XOpOILIOY», «YAOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.



Cucrema OLEHOK INpU TNPOBENECHUU NPOMEKYTOUHOW aTTECTALMU OCYLIECTBIISIETCA B
COOTBETCTBUU C TpeboBaHusiMu Ilonmoxkennid «O TeKyleM KOHTPOJIE YCIIEBAEMOCTH H
IPOMEXYTOUHOW aTrectanuu cTyfaeHToB ['YAIL, oOyyaromuxcs Mo nporpamMmaM BBICIIETO
oOpazoBanusi» U «O MOIYIbHO-PEHTHHIOBOM cHCTEME OILIEHKM KadyecTBa yueOHOU paboThl
crynentoB B 'Y AIIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
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Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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