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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUsT — TWporpamMmy OakamaBpuara IO
HarpaBjeHuto moarotoBku/ cnenuaibHocTH 03.03.01 «[IpuknagHeie MaTeMaTuka u (HU3UKA»
HanpasieHHocTH «[Ipuknannas ¢usuka u MHPOPMAIIMOHHBIC TEXHOJIIOTUHA B HAHOWHYCTPHI.
Hucnunmuna peanusyercs kadeapoit «Nely.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIINX KOMIICTCHIIHN

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 «CnocobGeH mpuMeHsSTHh (yHAaMEHTAJbHBIE 3HAHUS, MOJYYEHHBIE B OOJIACTH
¢usznko- MareMaTH4ecKMX M (WIM) €CTeCTBEHHBIX HayK, H HCIOJb30BaTh HX B
npo(hecCHOHANTLHOM e TEIbHOCTH, B TOM YHUCJIE B cepe MeJarorndecKoi 1esaTeTbHOCTHY

CopepxaHue TUCIUILUIMHBI OXBAaThIBA€T KPYr BOIMPOCOB, CBS3aHHBIX C TeOopHUel
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMH JIMHEWHBIX YpaBHEHUU, JIMHEWHBIMU TMPOCTPAHCTBAMHU,
BEKTOPHOH anreOpol U aHATUTHIECKON TeOMEeTPHECH.

[IpenogaBanue MUCIHUIUIMHBI MPEIyCMATPUBACT cleayronue (HopMbl OpraHU3aNUuN
yuyeOHOro mpolecca: JIeKIUH, NPaKTHUYECKUe 3aHATHS, CaMoCTosTelbHas pabora
oOyuJaromerocs.

[IporpaMMoil TUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOMINE BUABI KOHTPOIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUHAS aTTecTaus B JopMe IK3aMeHa.

OO0mas TpyA0€MKOCTh OCBOEHHS JUCUUIUIHHBI COCTaBIseT 5 3a4eTHbIX enuHuil,180
YacoB.

SI3pIK 00yUYeHUs IO JUCHUILIUHE KPYCCKUI.



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 CHUCTEMbI BBICHIETO OOpa3oBaHWS COBPEMEHHOrO  CIIELUAUCTa M U3Yy4aeT
MPOCTPAHCTBEHHBIC (POPMBI M  KOJMYECTBEHHBIC COOTHOIICHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJCHTa; CTUMYJIHPYET €ro BOOOpaKEHHE; pPAa3BUBACT €ro CYETHBIC
CIOCOOHOCTH; TO3BOJISIET JEMOHCTPUPOBATh LIEIEYCTPEMIEHHOCTb, OPraHM30BAHHOCTD IPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTeMaTHKa SBJISIETCS HE
TOJIBKO MOIIHBIM CPE/ICTBOM pEILLEHHsI MPUKIATHBIX 3a/1a4 U YHUBEPCAJIbHBIM S13bIKOM HAyKH,
HO TaKXe€ U 3JIEMEHTOM OOIIel KyIbTypHI.

MareMaTHueCKUe METOAbl UCCIIEAOBAaHMS, MOJAEIUPOBAHUSA, IPOEKTUPOBAHMS,
OIMPAIOIIYIOCS HA JaHHYIO AUCIUILUIMHY, HTPAIOT BCE OOJNBIIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaUnTEeNbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOIIMMCS Pa3BUTHEM HayKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIbIOTepU3alel MpakTHYecKn Bcex obiacteil 3HaHMH. BO3MOXKHOCTH ycrenIHOro
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbSABISIEMbIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHMTaHUS JMYHOCTH HENBIO IMOATOTOBKH I10 JaHHOW TUCHUTUIMHE
aBnsieTcs (HOpMUPOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTYMEHTUPOBAHHO M SCHO
CTPOUTH YCTHYIO M IMCHMEHHYIO PEYb.

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

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

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

Tabnuua 1 — [lepeyeHp KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHHUSI

Kareropus (rpynma) Konn Ko n HamMeHOBaHME HHIUKATOPA
HaMMEHOBAaHHE
KOMITETEHIIMHI JOCTH>KEHHS] KOMIIETEHIIUU
KOMITETCHITHH
YK-2 Cnocoben VK-2.3.1 3HaTh BUABI pECYpPCOB U
OTIPENIETISATh KPYT OTpaHWYEHUS TSl PEIISHUS TTOCTaBICHHBIX
3a/1a4y B paMKax 3a1a4
noctaBieHHou e | YK-2.V.1 ymers npoBoAuTh aHAIIN3
U BBIOUPAThH MOCTaBIIEHHOM 1IeH U (POPMYIUPOBATH
ONITUMAJIbHBIC 3a/1auu, KOTOPbIE HEOOXOIUMO PEIIUTh IS
YHuBepcanbHbIe
CHoCcOOBI UX ee TOCTIKEHUS
KOMITETEHIIMHI
pemenus, ucxons u3 | YK-2.V.3 ymeTs BbIIBUTaTh
JIEHCTBYIOLIUX aNbTePHATUBHBIE BAPUAHTHI IEUCTBUH C
MIPaBOBBIX HOPM, [IEJTBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B
MMEIOIINXCSA pelieHus 3aj1a4y, B TOM YUCJE C TOMOIIbIO
pECypCcoB U U (ppPOBBIX CPEACTB
OTpaHUYECHUN YK-2.B.2 BnaieTh HaBbIKaMH BBIOOpA




ONTUMAJIBHOTO crioco0a pereHus 3a1a4 ¢
Y4E€TOM HMEIOIIUXCSl YCIOBUH, PECYPCOB U
OrpaHUYECHUN

OIIK-1 Cnocoben
PUMEHSTh
byHaaMeHTaNbHbIC
3HaHUS, TOJyYCHHBIC
B obnactu pusuko-
MaTeMaTHYECKUX U
Oo6menpodeccnonanbHbie | (MIM) €CTECTBEHHBIX

OIIK-1.3.1 3HaTh QpyHIaMEHTATIHHBIE
3aKOHBI PUPOIbI U OCHOBHBIE (hU3HUECKUE
Y MaTEMATUYECKUE 3aKOHBI

OIIK-1.Y.1 ymeTs NpuMeHATh PU3NUECKHUE
3aKOHBI U1 MaT€MaTH4YECKHE METO/IbI JUIs
pellIeHus 3a1a4 TEOPETUIECKOro U

KOMIIETEHIIUH HayK, U
MPUKJIATHOTO XapaKTepa
HCII0Ib30BaTh UX B
. | OIIK-1.B.1 BimameTh HaBBIKAMU
npo¢eCCHOHAIBHON

TEOPETUIECKOTO U IKCIIEPUMEHTAIHLHOTO
UCCIIEIOBaHMS OOBEKTOB
PO EeCCHOHAIIBHON IeATEIHHOCTH

JESITCIILHOCTH, B TOM
gucie B cepe
MeJIarOrM4eCKOn
JIESITEIbHOCTH

2. Mecro nucuuminHbl B cTpykType OI1
Juctumuimaa He Oaswpyercs Ha 3HAHUSX, paHee MPHOOPETEHHBIX CTYICHTAMU IPHU
M3YYEHUHU B BY3€ KaKUX-JTHOO TUCIUILINH.
3HaHus, MOTYYEHHBIE IPU W3YYCHUU MaTepuaia JaHHOW JUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSTEJIbHOE 3HAYEHHE, TaK U UCIIOJIb3YIOTCS PU U3YYEHUHU APYTUX JUCUUILIINH:
- Maremaruka. Teopusi BEpOATHOCTEN U MaTEeMaTUYECKAs] CTATUCTHKA.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJAOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUILIMHE (M paclpesielieHne 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh IUCIUIIIUHbI

TpynoemMKocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3anamus, BCero vac. 68 68
B TOM YHCIIE:

nekrmu (J1), (dac) 34 34

lgpaI;TquCKHe/CCMI/IHapCKI/IC 3anatus  (I13), 34 34

qac

naboparopusie pabotsl (JIP), (dac)

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

HK3aMeH, (Jac) 54 54
Camocmoamenvnas padboma, Bcero (4ac) 58 58
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3amen (3auer, dudd. 3ay, JK3. OK3.
OK3.%%)

*%
Ilpumeuanue: kaHIUAATCKHI SK3aMEH




4. CopepxaHue JUCIUTUTUHBI
4.1. Pacnpepnenenue TpyI0€EMKOCTH JTUCHUTUIMHEI 110 pa3ieiaM | BUAAM 3aHATHN.
Pazpgenbl, TeMbl TUCHUILIUHBI U UX TPYJOEMKOCTh IPUBEJCHBI B Ta0IUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIHUIUIMHBI, KX TPYIOEMKOCTh

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

Paznmen 1. KommuiekcHele yncna u 6 8 10
MaTPHIIBI
Pasnen 2. CucTeMbl JIMHEHHBIX 6 9 8
YpaBHEHUI
Pasnen 3. JIuneliHbIE TPOCTPAHCTBA 5 0 8
Pasnen 4. BekTopsl 6 8 8
Paznen 5. [IpsiMast Ha TIOCKOCTH 4 4 8
Paznen 6. [IpsiMast U IUIOCKOCTD B 4 5 8
MTPOCTPAHCTBE
Pazgen 7. KpuBslie BToporo nopsiika 3 0 8
HUroro B cemectpe: 34 34 58
Hroro: 34 34 0 0 58

[IpakTuueckass MOATOTOBKA 3aKJIIOYaeTcs B  HENOCPEICTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;yumei
npoeCCHOHATBHON 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3iesoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOuIE 4.

Tabnuma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep pasznena HaszBanue u conep:xanue pasiesioB U TEM JEKIIMOHHBIX 3aHATHI

1. ITonsTHE KOMIUIEKCHOTO Yncia. JledcTBUS Hal KOMIUIEKCHBIMHM YMCIIaMU B
anrebpandeckoit ¢dopme. JleWcTBUs Haag KOMIUIEKCHBIMH YHCIaMH B
Tpuronomerpuueckoir popme. ®opmyna Myaspa. V3Bnedyenue kopHS U3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonstue marpunel. JIuHelHble onepanuu Haja marpuuamu. JIunelHas
3aBUCUMOCTh W HE3aBUCHMOCTb MaTpull. TpaHCIOHMpPOBAaHWE MATPUILL.
YMHOkKeHHe MaTpull. MHOTOYJIEHBI OT KBaJIpaTHBIX MaTpHll (4 yaca)
2. Onpenenurenu u ux cpoiictBa. O0parHas Matpuna. Pemenue npocreimmx
MaTpU4HbIX YypaBHEHUH. MaTpuyHblli METOJ PEIICHUS JMHEHHBIX
ypaBHeHHUH. (2 gaca)
Merox Kpamepa. Meton I'aycca. (2 gaca)
CoOcTBeHHbIE uHCIa W COOCTBEHHbIE BEKTOPHI KBAJIPAaTHBIX MAaTpHIIL.
DYHKIIMU OT KBaJpaTHBIX MaTpHII (2 yaca)
3. Jluneiinple mnpoctpaHcTBa. OmpeneneHue U npuMmepbl.  basuc u
koopauHathl. JIuHeWHBIE TpeoOpa3oBaHusA. Marpuna — JMHEWHOTO
npeoOpa3oBaHusl. (5 4acoB)
4, I'eomeTpuueckue BekTopsl. OCHOBHBIE omnpeneneHus. JInHelHble onepanun
HaJ BekTopamu. JInHeiiHas He3aBuCMMOCTh BeKTOpoB. basuc. KoopauHaTsl.




CuctemMbl KOOPIMHAT HA IJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)

CkansipHO€ IIPOM3BEICHUE BEKTOPOB. BEKTOpHOE MPOU3BENEHNE BEKTOPOB.
CwMmenianHoe Ipou3BeIeHUE BEKTOPOB. (2 yaca)

S. VYpaBHeHMs] NpSIMOM HA IUIOCKOCTH. 3aJaud Ha COCTaBJICHHE ypaBHEHUU
npsiMoi. (2 Jaca)

Yron mexay NpsiMbIMU Ha INIOCKOCTH. PaccTostHue OT TOUKHU 10 IPSIMOM HA
iockocTu. Paccrosinne Mexay napasuieabHbIMU IPsIMBIMU. (2 Yaca)

6. YpaBHeHHUsI IJIOCKOCTH. 3ajaHue PSIMOI B TpocTpaHCTBe. (2 yaca)

Yron Mexay IVIOCKOCTSMHU. YTOJI MEXIY IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosHME OT TOYKM [0 IUIOCKOCTH.
PaccrosHne Mexny napajiesIbHBIMU IUIOCKOCTSAMH. Paccrosinue oT To4ku
710 IIPSIMOY B TPOCTPAHCTBE. (2 yaca)

7. Ommurc. ['unep6ona. [Tapabona. IlonsipHOoe ypaBHEHHE KPHBOW BTOPOTO
nopsika. KanoHuueckue ypaBHEHHs KPHBO# BTOporo mopsijika (3 yaca)

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

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Dopmbl N
Ne . Tpynoem- | mpakTH4eCKOH | pas3zaeia
i Tembl IpakTUUECKUX 3aHATUN MPaKTHYECKHX KocTh, (uac)| moarotokm, | mucin-
AT (gac) JIMHBI
Cemectp 1
1. | JeiicTBus HaJ KOMILJIEKCHBIMU Pemenue
YHCIaMU B anredpandeckoi 3a1a4y 2 1
dbopme. Tpuronomerpuieckas
(dopMa KOMIIEKCHOTO YHCIIA.
2. | JleficTBUS HAJ KOMILJICKCHBIMA Pemenue
YHCIIaMU B 3agau 2 1
TPUTOHOMETPHUECKOH popme
3. JIuHeliHbIe Onepanuy Haj Pemenue
MaTpPULIAMH. 3a1a4 9 1
TpaHcIOHMpPOBaHKUE MATPULL.
YMHOK€EHNE MaTpuUIl
4. KonTponbnas padora Nel Pemenne 2 1
3a/1a4
5. | Boluncnenue onpenenureneil. Pemenne
Ob6parHas matpuia. Pemmenue 3a1a4 2 2
MaTpPUYHBIX YPABHEHMIA.
6. MatpuuHblii METOJ pELICHUS Pewenne
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a1a4y 2 2
Meton Kpamepa
7. Meron I'aycca Pemenne 9 2
3a/1a4
8. KontponsHast pabora Ne2 Permenne 3 5
3a/1a4
9. Pazno)xeHue BEKTOPOB 10 Pemenue 2 4
0azucy. Beraucienne 3a1aq




KOOPJHMHAT TOYEK B 00IIEH
JIEKapTOBOM CUCTEME
KOOp/IMHAT.

10. CkansipHO€ ITPOU3BEIECHNE Pewenne 2 4
BEKTOPOB 3aja4

11. BekropHoe u cmenanHoe Pewenne 2 4
IIPOU3BEJICHUs] BEKTOPOB 3aja4

12. KonrtponsHas padora Ne3 Pemenue 9 4
3ajau

13. VYpaBHeHUsI IPAMOIL Ha Pemenue 9 5
IJIOCKOCTH. 3aja4

14. 3azauM Ha MPSMYIO Ha Pewenne 2 5
IJIOCKOCTH 3aja4

15. [IpsiMast 1 MJIOCKOCTH B Pemenue 9 6
IPOCTPAHCTBE 3a/1a4

16. KonTponbnas padota Ne4 Pewenue 3 6
3a/1a4

Bcero: 34
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne

Ne

W HaumenoBanue nabopaTtopHbix paboT

TpynoemMkocTsb,
(uac)

MIPAaKTHUYECKON | pas3zeia
MOATOTOBKH, | JUCLIMII
(dac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI

VY4eOHbIM MJIaHOM HE TPeAyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0uLe 7.

Tabmuna 7 — Bunpel camocTosaTenbHON paboThl U €€ TPYJO0EMKOCTh

Bun camocrositensHO# paboTh Bcero, uac Cemectp 1, yac
1 2 3
N3ydenune TeopeTH4ecKkoro Mmarepuana 14 14

nucuuruael (TO)

Kypcooe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)




Brimonaenue pedepara (P)

[ToaroToBka K TEKyIieMy KOHTPOJIIO YCIIEBAEMOCTH 14 14

(TKY)

Jomamnee 3aganue (/13) 14 14

Kontposbabie paboTsl 3a0unnkoB (KP3)

ITonroroBka k npomexxyroyHon arrecrauuu (I1A) 16 16
Bcero: 58 58

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUTSL CAMOCTOSTEILHON PabOThI 00YUAIOMIUXCS 110 AUCIUIUIMHE (MOIYJTIO)

Y4eOHO-MEeTOINYECKHE MaTepualibl ISl CAMOCTOSITENIbHOW paboThl 00y4aromuXxcs yKa3aHbl B

ma. 7-11.

6. HepequL MCYATHBIX M 3JICKTPOHHBIX y‘IC6HLIX U3TaHUN

[TepeueHb eYaTHBIX U 3JEKTPOHHBIX YIEOHBIX U3/IaHUH TIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIIEKTPOHHBIX YUEOHBIX U3TAHHIM

KommuectBo
JK3EMILULIPOB B
Hlngp/ bubmmorpaduyeckas ccpiika oubnmoTexe
URL agpec
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)

VJIK 514 BBK bexnemumea JI.A., Ilerpouu A.1O., Uybapos U.A. 200
22.151b42 COOpHHUK 33a7a4 110 aHATUTHYECKOH TEOMETPUH U

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

bexnemureBa. — 2-e uzg., nepepad. — M.: DUSMATIINUT,

2006. — 496 c.
VK KazakoB A.fl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Amnanurnyeckas reomerpust: yue6. [Tocooue / CII6.:

I'VAIL 2019. - 51 c.
http://e.lanbook.co | Beknemues, JI.B. Kypc ananmutiHyeckoil reoMeTpun 1 ObC Jlanp
m/book/58162 JMHEHHOH anreOpsl. [DIEeKTPOHHBIH pecypc] —

OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekiemumiea, JI.A. COOpHHK 337134 [0 aHATUTHIECKON OBC Jlanb
m/book/72575 TreOMETPHUH U JIMHEHHOH anredpe. [DI1eKTpOHHBIH pecypc]

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

[MerpoBuy, N.A. UybapoB. — Dnekrpon. nqan. — CII0. :

Jlanp, 2016. — 496 c.
http://e.lanbook.co | Horukos, A. M. Hauana nuHelHoM anre6psl 1 9BbC Jlans
m/book/71997 AHAJTMTHYECKas TeOMETPHS : yuebHoe mocodue / A. 1.

Hosukos. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Maremaruka. 3a1aun MOBBIICHHON TPYIHOCTH JUIS OBC Jlanp
om/book/115483 CTYIEHTOB BY30B : yuebHoe mocobue / . B. Banos, O.

K. WBanosa, O. A. OkxyneBa, H. A. ToiraeHHHUKOBA ; IO

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

2019. — 156 ¢

Wenera, A. M. Jlunetinas anreOpa. AHaIMTHYECKAS 9bC Jlanp
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnesa, I1. 1.
om/book/152265 [punynxas, U. . YepHsix. — 5-e u3a-e, ucnp. u gom. —

Hosocubupcek : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemues, /{. B. Kypc ananutndeckoii reoMmeTpun 1 OBC Jlann

om/book/58162

JIMHEHHOM anreopsl : yueOnuk / J. B. beknemuries. —
13-e u3n., ucnp. — Cankr-IlerepOypr : Jlanp, 2015. —
448 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://e.lanbook.c | T'eBopksn, I1. C. Bricmas matemaruka. JInneitnas 9BC Jlans

om/book/48192 anrebpa M aHATUTHYECKast TEOMETPHS : yueOHOe mocobue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJIUT, 2011. —
208 c.

https://urait.ru/bco | JIuneiinas anrebpa U aHAIUTHYECKAs TEOMETPHS:

de/436467 yueOHHK U TPakTUKyM uist By30B / E. . [lnoTHHKOBa, A.

I1. UBanos, B. B. Jlorunona, A. B. Mopo3osa; noj
penakuuen E. I'. IlnoTHrkoBOM. — MockBa:
M3marenscTBo FOpaiit, 2019. — 340 ¢

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

00de/493221 aHATMTHYECKasi TeOMETpHs: yueOHOoe mocooune s
By30B / . X. CabutoB, A. A. Muxaies. - 2-¢ u31.,
ucnp. u non. - Mockpa: M3gatensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoBa, E. I'. Jluneiinas aiaredpa u
00de/434042 aHanuTH4YecKast reomeTpusi. COOpHUK 3a1aHuil:

yuebHoe nocobue it 0akanaBpuara U CreluaaInTeTa
/ E. T". ITaxomoBa, C. B. PoxxkoBa. - Mockaa :
M3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOe
0de/430892 noco6wue aisi By3oB / E. H. JIyosiruna, E. M.
BeutomoB. - 2-e u3z. - Mocksa : 3natenscTBo
FOpaiir, 2019. - 150 ¢

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
WH(OPMAITMOHHO-TEIICKOMMYHHKAITMOHHOH ceTn « THTepHEeT)
[Tepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB nH(pOPMaIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOIUMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL anpec HaumeHnoBaHmue
http://www.math-net.ru OO01IepoCCUCKIT MaTEeMaTHIECKUI MOPTal
http://e.lanbook.com/view | DBC «Jlaub»

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOro TIpH OCYIIECTBICHUU
00pa30BaTeNILHOrO MpoIecca MO0 AUCLUIINHE.
[lepeueHp UCONB3yeMOro MPOrpaMMHOr0 obecrieueHus npejacranieH B Taduuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS
Ne i/t HaunmeHnoBaHme
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

MlwiNE

8.2. [lepeuenr  WHGOPMAIMOHHO-CIIPABOYHBIX ~ CHCTEM,  HCIIOJIB3YEeMBIX  IIPH
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPoIiecca MO JUCIUILINHE

[lepeyeHbp WCMONB3YeMBIX HWH(POPMAMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
Tabaure 11.



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

Tabmuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

9BbC Jlans

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa3oBaTeNFHOTO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

No HanmenoBanue coctaBHOM yacTu Howmep aynuropuu
/o MaTepUaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOMMOCTH)

1 | Yuebnas aynuTopus s 3aHSITUM JIEKIIMOHHOTO TUNA, 3aHATUHN | yn. [actemno, n. 15,
CeMUHAPCKOTO  TUIA, TIPYINNOBBIX W HHIMBUAYATIbHBIX | aymuropus Ne31-02
KOHCYJIbTAallMii, TEKYIIEro KOHTPOJS M MPOMEXYTOUHOU
arrectauuu. OcHamenue: Crenuanu3upoBaHHas —MeOelb;
TEXHUYECKHE  cpeicTBa  OOydeHHs,  CIyXKalue  Juid
npejcTaBiIeHus ydeOHoW HMHpopManuu OOJIBLION ayIUTOPHH;
Ha0Op AEMOHCTPAIMOHHOTO 000PYIOBaHHS

2 | YuebHas ayautopus Jid TPAKTHUECKUX 3aHATHH, 3aHaTui | yn. [acremno, m. 15,
CCMUHAPCKOTO  TUIA, TIPYNNOBBIX W MHIMBUIYAIBHBIX | aymuropus Ne24-16
KOHCYJbTAallMi, TEKYIIEro KOHTPOJIS M IPOMEKYTOYHOU
arrecrauuu. OcHamenue: Crnenuanu3upoBaHHass MeOenb;
TEXHHYECKHE  CpeiacTBa  OOydeHus,  Cclyxamue  JJis
npeacTaBiIeHus ydeOHoW mHpopManuu OONBIION ayTUTOPUU;
NIEPEHOCHOM HAbOp AEMOHCTPALIMOHHOTO 000PY/10BaHMSI

10. Onenounble cpeacTBa AJIs MPOBEIEHUS IPOMEXKYTOUHOM aTTeCTalluu
10.1. CocTaB OIEHOYHBIX CpPEACTB JJIsi TPOBENEHHUS IPOMEKYTOYHOH aTTecTaluu
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTAIIuN

Bug HpOMe)KYTOQHOﬁ aTTeCTallnun Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Criucok BOMPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyJaloNIMMHCS TPUMEHSETCST 5-0ajulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBefeHa B Tabuune 14. B TeueHne cemectpa MOXXET MCIOIB30BaThCS
100-6annpHast ~ mKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1reHKa KOMITETEHITUHN

XapakteprucTrka chOpMHUPOBAHHBIX KOMIIETEHITHI
5-0aiubHas mKana PaKTep (bopmmp

— oOyyvaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, [TOCJIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— OMHUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIBHOM JHUTEpaTyphl,
TECHO IPUBS3bIBAET YCBOSHHBIE HAYYHbIE ITOJIOKEHUSI C IPAKTUYECKON
JESTEIbHOCTBIO HAIPABJICHMS;

— yMesi0 000CHOBBIBAET U apI'YMEHTUPYET BBIIBUTAEMbIE UM U/JIEH;

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— CBOOOJTHO BJIQ/ICET CUCTEMOM CIIEIUATN3UPOBAHHBIX TIOHIATHMA.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C NPAKTHYECKON AESITEIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasCh HA 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HaIpPaBJICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJIeE€T CUCTEMOM CHELMAIN3UPOBAHHBIX TOHSITHH.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TpH
paccMOTpeHHH pobsIeM B KOHKPETHOM HarpaBlIeHUH;

— MCTIBITBIBAET TPYIHOCTH B MPAKTUYECKOM NPUMEHEHNUN 3HAHUA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

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

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

Kon
Ne n/mt [Tepeuenb BonpocoB (3a7au) i SK3aMeHa HHKATOPA
YK-2.V.1
3aganue 1. OIIK-1.V.1
1) BbIYMCIUTH MPOM3BEICHNE KOMIUICKCHBIX YUCET B OIIK-1.B.1
anreOpanyeckoit popme 3arucu
(54 2i) = (6 + 5i)
OtBert: 20+37i
1 2) BepHo mm yTBepkaceHue: «/leiicTBUTEIbHAS YacTh

OTtBer:

MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoit popme
3alKcH paBHa POU3BEACHUIO IEHCTBUTENBHBIX YacTen
COMHOXHUTENEN». OTBET apryMEHTUPYNTE.

yTBepaxaeHne: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BeICHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdyeckod ¢opme 3anucu
BbIYHCJISETCS KaK Pa3HOCTh NPoun3BeIeHUs!

Hesepno (BepHBIM OTBETOM AIBJIAICTCSH




NeMCTBUTEJbHBIX YacTeill M NMpou3BeleHns] MHUMBIX YacTei
COMHOKUTeJIe»).

3ananue 2.
1) BbuHCIUTD NPOU3BEICHUE KOMILUICKCHBIX YHCET B
anreOpanyeckoit popme 3arnucu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

2) BepHo iu yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMILJIEKCHBIX YHCel B ayireOpandeckoit popme
3aIIMCHU BBIYUCIIACTCA KaK PA3HOCTD IIPOU3BEICHUS
JEUCTBUTEIIBHBIX YaCTEH U NPOU3BEICHUS MHUMBIX YacTeH
COMHOXMUTENEN». OTBET apryMeHTUPYITE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBeEp:KIeHUE:
«JleicTBUTEJbHAST 4YaCTh MPOU3BEAEHHUS] KOMILJIEKCHBIX
yuces B ajredpandeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTL TNPOM3BEJAEHUSl JeMCTBUTEJIbHBIX YacTeil u
NMpOoU3BeleHUs] MHMMBbIX YacTell COMHOXKUTeJIe»).

3ananue 3.
1) BbIYHCIUTD TPOU3BEICHNE KOMILUICKCHBIX YHCET B
anreOpanyeckoit popme 3armcu
(7 + 4i) = (4 — 3i)

OtBer: 40-5i

2) Bepno nmu yTBepxkaenue: «JleficTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anreOpanyeckoi popme
3aIIMCH BBIYHCIIAETCA KaK CyMMa IIPOU3BEICHUS
JIEHCTBUTEIIBHBIX YaCTEN U IPOU3BEACHUS MHUMBIX 4aCTEU
coMHOXxHUTeNe». OTBET apryMeHTUpYHTE.

OtBer: HeBepHo (BepHBIM OTBETOM fIBJISIETCS YTBep:KIAeHHE:
«/leficTBUTEILHASL YACTh MPOU3BEACHNSI KOMILICKCHBIX YHCe] B
anredpanyeckoii ¢gopMe 3anmuUcH BBIYMC/SETCH KaK Pa3HOCTh
NMPOM3BeleHUs1 eCTBUTENbHBIX 4YacTell M MNPOM3BeIeHUs!
MHHMMBIX YacTell COMHOXKUTeJIEN»).

3ananue 4.
1) BbruuciuTh NpOU3BEICHNE KOMIUICKCHBIX YUCET B
anredpanyeckoi popme 3anucu
(9 — 4i)* (8 —5i)

Otset: 52-77i

2) Bepno mu yTBepxkaenue: «JleficTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckon popme
3aMMCH BBIYUCISAETCSA KaK IPOU3BEICHUS MHUMBIX YacTen
COMHOXMUTENEN». OTBET apryMEHTUPYHTE.

Oteert: HesepHo (BepHBIM 0TBETOM SIBJISIETCS
yTBep:kaeHne: «JlediCTBUTeJbHASI YaCTh NPOM3BEACHUS




KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu

BBIYHCIAETCH Kak pPa3HOCTh NPON3BeIeHUs
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNs] MHUMBIX YacTeil
COMHOKUTeJIe»).

3amanue 5.

1) BbruHCIUTD NPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3arnucu
(9 4+ 6i) (2 —7i)

OtBert: 60-51i

2) Bepno nu yrBepxknenue: «IIpou3BeneHre KOMIUICKCHBIX YHCENT
B ajredOpanyeckoil opme 3amuch MOXKET OBbITh BBIUMCIIEHO I10
IIPAaBWJIy BBIUMCIICHUS IPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYNTE.

Otser: BepHo (IIpu 3TOM HY»KHO YYUTHIBATh, 4TO  i°= - 1)

3ananue. OIIK-1.B.1
1) BBIYHCIUTH NPOU3BEACHHE KOMILUICKCHBIX YMCEIL.
a, = S{cusg + i sin E] u Z,= ?{cus;z+ i s:'n;—T]
T o o T o
OTtBerT: 35((‘05‘5 + i sin E) = 35i
2) Bepuo num yrBepkaeHue: «JIas BBIUMCICHUS TPOU3BEICHUS
KOMIUIEKCHBIX ~ YHMCENl ~ HEeoOXOJAMMO  3amucarh  HMX B
anreOpandeckoM Buje». OTBET apryMEeHTHPYHITE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS YTBEpP KIACHHUE:
«IIpu BBIYMCICEHMH NPOM3BEACHUS KOMIUIEKCHBIX YHCeJI B
TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJjbrara
BBIYHCJIAETCH KAaK INpPOHU3BeJeHHe MOAYyJed MHOXKUTeJed, a
apryMeHT 4McJIa PABEH CyMMe apryMEHTOB COMHOKUTeJIei»).
3anaHue. OIIK-1.B.1
1) BbIUUCITUTH 4acTHOE KOMIUIEKCHBIX qucen B

TPUTOHOMETPUUECKOH (hOopMe 3aMUCH.
T ' ' T
Z, 1D(casg— +i sm;]

13 . . T

Z; 5(cos-+izing)

OrBer: 2 (msg + i sin E) =\3+i

2) Bepuo aum yrBepkacHue: «I[Ipy BBIYHUCIIEHHH YaCTHOTO
KOMIUIEKCHBIX YHCENI MOAYJIb U apIryMEHT pe3yJibTaTa SBJISIOTCS
pe3yJbTaTaMu JEJICHUS MOAYJIS IEJIMMOTO Ha MOJYJb JEIUTENs
W apryMeHTa JeluMOro Ha aprymMeHT aenutens». OTser
obocHyiiTe.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:

«le/l BBIYHUC/IICHUH YACTHOI0 KOMILUICKCHBIX YHCE]I MOAYJb
pe3yJbTaTa ABJAACTCHA pe3yJdbTaTaM ACJCHUA MOAYJad ACTUMOI0




HAa MOAYJb JeJUTelsl, a apryMEHTOM - Pa3HOCTh apryMeHTa
AeJUTeN sl U ApTYMEHTA 1eJTUMOr0»).

Kak Ha3piBaercst popma 3arucu KOMIUIEKCHOTO YHCIIa, MMEIOIIast
BUIl z=|z|-(cOsQ+ising), Kak Ha3bIBAIOTCS B TOW 3amucH |z| u ¢?

OTtBer: ®opma 3aNUCH KOMILJIEKCHOI0 UM CJIa, UMEIOIAasi BU/
z=|z|(cos@+isin@), Ha3bIBaeTCsi TPUTOHOMETPHYECKOM, /e |z| —
MOIYJIb KOMILJIEKCHOTO YHCJIa, () — APrYMeHT KOMILIEKCHOT O
yucaa

VK-2.3.1

Pe3ynbpTaT KaKoi onepanyy HaJ KOMIUICKCHBIMA YHCIIAMH MOYKET
OBITH 3aIIHCAH B BUJE

|21] - [z2] (COS(@1tp2) + isin(pr+e2)) ?

OTtBeT: B TakoM Buae MokeT ObITH 3alIMCAHA ONlepauusi
YMHOKEHHSI KOMILIEKCHBIX YHCeJ Z1 M Z2.

YK-2.3.1

Pe3ynbTar Kakoi onepaunuy Hajl KOMILIEKCHBIMU 9UCIAMU MOKET
OBITH 3alMCcaH B BUJE |Z1|:|Z2|- (COS(@1-92) + iSIN(Q1-¢2)) ?
Oteer: B TakoM BHIe MOKET OBbIThH 3aNHCAHA OIepalus
NeJIeHUsl KOMILTIEKCHBIX Ynce] Z1 | Z2.

YK-2.3.1

3aganue 1.
1) KowmrmuiekcHoe unciio Z 3aucalo B alreOpandeckoi u B
TPUTOHOMETPHUECKOH opmax:

V3 1 3 T
£ = ?+ i E = 'J.{cusE+:'s:'nE]
Haiigure 12-10 crenens uncia Z
OTtBet:1

2) Kakyro ¢popmy 3amucu 4nciia Bl HCIoIb30Ban? O00CHYiiTE
CBOI1 BBIOOD
OrtBet: Ilpu Bo3BeeHNH KOMILJIEKCHBIX YHCeJ B CTelleHb OoJiee
PALHMOHAJIBLHO HCIIOJIBL30BATH TPHTOHOMETPHYECKYIO hopmMy
3alliCcU U AeliCTBOBATH M0 CJeyoleMy NMPaBuiy: Npu
BO3Be/ICHUHM KOMIICKCHOTO YHCJIA B CTeNeHb MOAYJIb YHC/Ia
BO3BOJUTCSA B 3Ty CTeNeHb, APTYMEHT YMHOKAeTCH Ha
NOKA3aTeJIb CTeNeHH.
Eciu ke ucnoib3oBath ajredpanyeckyro ¢popmy 3anucu, To
He00X0IMMO B JaHHOM cjay4ae 12 pa3 yMHOKHUTH YHCJIO CAMO Ha
ceos.

3ananue 2.

1) KowmrmiekcHOe YncIio Z 3aicato B alreOpanyecKoi 1 B
TPUTOHOMETPHUECKON (popmax:

ZI=54+i5/3= 'LEI{cusg 4 isin g]

Haiinute 3-10 cTenens uucna Z
Ortset: -1000

2) Kakyio ¢popmy 3amucu yrcia Bbl HCoab30Bain? O00CHYyHTE
CBOI1 BBIOOD
Otset: IIpu Bo3BeJeHUM KOMILJIEKCHBIX YHCeJI B CTeNeHb 0oJiee

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




PAlMOHAJIBLHO HCIO0JIb30BATH TPUTOHOMETPUUYECKYI0 (hopMy
3alUCH U 1eliCTBOBATH M0 CJIeAYI0IIeMY NPaBUJLY: IPH
BO3BeJleHHH KOMILIEKCHOI0 YHCJIa B CTeleHb MOYJIb YUCJIA
BO3BOJUTCH B 3Ty CTelleHb, APTYMEHT YMHOKAETCS Ha
NMoKAa3aTeJib CTeNeHH.

Eciu ke ucnosib3o0Bath ajireopanyeckyro ¢popmy 3anucu, To
He00X0IMMO B JIAHHOM CJIy4ae 3 pa3a YMHOKMTb YHMCJI0 CAMO HA
ce0s1 (MM MCMOoJIb30BaTh (OPMYJIYy COKPAIIEHHOT0 YMHOMXKEHM )

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

2 -2
1 0 2
A=[ ]B=(—1 3)
-1 3 -3
3 —3
OTtBer:

C:(i& ;f-iL)

2) BeiOepuTe U3 crimcka HUPpPOBBIC CPEACTBA, KOTOPHIC MOTYT
OBITH IPUMEHEHBI JUIs PEIICHHs JaHHOH 3aJa4H.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

3ananue 2.
1. Haittu matpuny € = 44 — 5B% rne

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

-6 21 -7
L=
( 6 -8 - 1)
2. BriOepute u3 cnucka uuppoBble CPeACTBa, KOTOPhIE MOT'YT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOW 3a/1auH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3ananue 3.
1. Haiitu matpuny € = 24 + 3B" rze

2 -2
1 4 2
A=( j3=(—1 4)
-2 3 -3
—4 -3
OT1Ber:

VK-2.3.1
YK-2.¥.3




C:(B 5 —3}

—10 18 -15

2. Bri6epuTte u3 cnimcka nugpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IMPUMCHCHBI JIs1 pCHICHUA II&HHOIZ 3a1adyu.

a) Microsoft Access

b) Wolfram Mathematica

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

1. Haiitu matpuny € = 34 — 5B% e

1 -2
a(h 8 2= 5)

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

OBITH MPUMCHCHBI JJIA PCIHICHUA ,HaHHOfI 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

1 -2
a(h 4 2= )

-3
OTtBert:
7 13 17

L=

(— 14 24 -2 5}
2. BriOepure u3 criucka u@poBbie cpesicTBa, KOTOPbIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauu.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT 1eHCTBUN HaJl MAaTPUILIAMHU.

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

A+ (-A) =
OtBet: 0
3. TIpomomxwure hopmyiry

7(A+B)=
Otger: 7A+7B
4. Tlpomomxute hopMyny

VK-2.3.1
OIIK-1.3.1




5A-5B=
Otger: 5(A-B)
5. Tlpomomxute hopmyny

10.

2 X(4A)=

OTtBert: 8A
3amanue 1. OIIK-1.V.1
1) Haiitu npoussenenue Matpuil A * B, rae YK-2.V.3

S 2 5
R
OTtBer:

—8 4)

AB =
(1-’-1- 18
2) Bwibepure u3 cnricka 1u(poBbIe CPEACTBA, KOTOPHIC MOT'YT

OBITH IPUMEHEHBI [Tl pelIeHus JaHHoU 3agaun. O6ocHyiiTe
BbIOOD LK(poBOro cpencTaa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOH 3aaa4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
0016111011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

3agadue 2.
1) Haiitu npousBeaenue matpun A * B, roe

L 4 3
A=G' 32 u3) B=(1 —2)

3 0

OTBer:
—-11 4
AB = ( )
7 -3
2) Bribepute u3 crnricka mupoBbie CPEACTBA, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JIJIS PEIICHUS TaHHON 3a/1a9H.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pelieHusl JaHHO 3a1a4u oTHOocuTcesa Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKOIIEe
00J1b11011 HA0Op MaTeMaTHYeCKHX GYHKIMH B TOM YK CJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPMEHTHPOBAHHYI0 HA
NMOATOTOBKY HHTEPAKTUBHBIX IOKYMEHTOB € BHIYMCJIECHUSIMH U



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

BU3YAJIbHBIM COIIPOBOKACHUCM.

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

e T

2 3 5 _—
OtBeT:
—6 6
AB = (13 —3)

2) Bribepute U3 crrcka 1(pPOBbIE CPEICTBA, KOTOPHIC MOT'YT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEeHbI J1JI51 peleHnsi JaHHOo# 3a1a4u oTHocuTcss Wolfram
Mathematica- mporpammuoe o6ecneyenne, BKIIOYAKOIIEE
00.1b1110ii HA00P MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

3aganue 4.
1) Haiiti npousBenenue Marpui 4 * B, e
4 5
0 -2 —3
a=( ) B=1 —3)
2 —4 0
3 0
OrtBer:
—-11 6
AB = [ 4 zz]
2) BeibepuTte U3 cnycka HUQPOBBIE CPEJICTBA, KOTOPHIE MOT'YT OBITh
IPUMEHEHBI JUIs pelleHHs JaHHOM 3a1auu.
a) Microsoft Access
b) Microsoft PowerPoint

C) Wolfram Mathematica

Otger: K nuudgpoBniM cpeacTBaM, KOTOpbie MOTYT ObITh
NpUMEeHEHDI JJIsl pellleHus JAHHOH 3aaa4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOIIEe
00/1b111011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMITbIOTEPHOI a/Iredpbl, OpMEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJICHUSIMH U
BU3YaJIbHBIM CONPOBOKIEHUEM.

3amanue 5.
Hatitn nmpownssenenue marpui A * B, riie

L 2 3
A=G1 _i ;‘] B= ; —ﬂz)

OTBer:



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

-1 14)
-2 11

2. BriOepute u3 crivcka udpoBbie CPeACTBA, KOTOPHIE MOTYT OBITh
IIPUMEHEHBI IS PELLICHMs TaHHOM 3a1a4yH.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

Aﬂz[

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHO#| 3a1a4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneyeHne, BKIIOYAKOIIEE
00111101 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIbIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YAJIbHBIM CONIPOBOKICHUEM.

11.

3aganue 1.
1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI
2 5
-3 7
OtBer:29

2) OO60CHYITE KaK BBIYHCIIUTH OIPEICIUTEIh BTOPOTrO MOPSIKA.

OrtBer:

J1st TOoro 4roObl BHIYUCJIMTH ONpeAe/uTe]b BTOPOro MopsiakKa
HEe00X0IMMO M3 NMPOU3BEJCHHUS JJIEMEHTOB IIABHON ANMArOHAJIHN
BbIYeCTh TMpPOM3Be/iecHHE 3JIeMEHTOB BTOpOi (1M0004HOIN)
AAATOHAJIN

3ananue 2.
1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI

o
4 -5

OrBer: -22
2) OO6ocHYITE KaK BBIYHUCIIUTH OMPEIEIUTEIh BTOPOTO MOPSIKA.

Ortser:

1 TOro 4ro0bl BHIYMCJINTH ONpedeJUTe]Ib BTOPOro MOpsaKa
Heo0X01MMO M3 NMPOU3BeJAeHUs I1eMEHTOB IIABHOW AUArOHAIU
BbIYeCTh MPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

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

s 5
5 3
OTtBer: 23

2) OO0OCHYITE KaK BBIYHCIUTH OPEICIUTEh BTOPOTrO MOPSIKA.

OTBer:

YK-2.V.1
OIIK-1.V.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

Jl1st TOro 4To0bl BHIYHMCINTH ONpeaenTe/lb BTOPOro Mopsiaka
HeO0XO0UMO U3 NMPOW3BeJEHUs 3J1eMEHTOB IVIABHOM IMArOHAIU
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHOM)
AUATOHAJIN

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

s ol
—14 —8
OtBert: (

2) OO0ocHYHTE KaK BBIYHCIIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jlist TOro 4To0bl BLIYMCINTH ONpeleinTe/lb BTOPOro Mopsiaka
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M000YHOI)
AUATOHAJHN

3ananue S.
1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI
o 3l

10 3

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

Ortser:

Jl1st TOro 4ro0bl BLIYHMCJINTH ONpele/iuTe/lb BTOPOro Mopsiaka
HEe00X0IMMO M3 NPOU3BEJCHHUS IJIEMEHTOB IIABHOM AMArOHAJIHN
BbIYeCTh TMpPOM3Be/leHHE JJIeMEHTOB BTOpoi (1M0004HOI)
AAATOHAJIN

12.

1 2 -1
3amanue: nana Matpuna | 3 1 2
4 -2 §
Haiinure anrebpandeckue TOMOTHEHUS:
1. Ay
OrtBer: 9
2. Ay,
Oteer: -7
3. Aj,
OtsBer: -5
4. Ay
OTtser: 10

S. A

YK-2.V.1




OTtBer: -5

13.

Uemy paBeH onpeaenuTenb TPEYroJbHON MaTPUILbI?
OTBeT: onpe/ieuTe]b TPEYTroJbHOH MATPULILI PABEH
NMPOM3BeIeHUI0 3JIEMEHTOB IJIABHOM 1MATOHAJIN.

YK-2.3.1

14.

O6o3Hauum Ay, A, ..., A, — CTPOKH MATPUIIBI I .y Cloi wui By -
NeHCTBUTENIbHBIC YUCIA.
Ecnu cymecTByeT Takoit HabOp 4ucen, Cped KOTOPBIX €CTh XOTS-
OBl OJTHO YUCJIO OTIMYHOE OT HYJIS, U IIPU STOM JIMHEHHAs
KOMOUWHAIIUSI CTPOK MaTPHIIbl C STUMHU YUCIIAMH paBHA HYJIEBOI
CTpOKE:
a4, + a4, +--+a, 4, =0,

rge 0 = (0,0, ...,0).
Kak B 3TOM cilydae Ha3bIBalOTCS CTPOKU MaTpULIbI?

OtBet: Takue CTPOKM MaTpPHIIbI HA3BIBAIOTCH JHHEHHO
3aBUCUMBbIMH

OIIK-1.3.1

15.

ITycts Matpuisl A 1 Al y1oBIETBOPSIOT yCIOBHIO
A'A1=AYTA=E, rae E — exunnunas MaTpuiia n -ro NopsiKa.
Kaxk Ha3pIBaroTCs Takue MaTpuiibl?

OtBer: Takne MaTpUIbI HA3BIBAKTCH 00PATHBIMH MATPULIAMH
10 OTHOILEHHIO APYT K Apyry (Al — obparHasi kK A, u A —
obpaTHasi K A™Y).

VK-2.3.1

16.

3ananue 1. Haiitu matpuny X u3 ypaBHenus 4 # X = B rue
-1 2 =7 -4
4= (—2 5) 5= (—1? —9)
Ortser:
/12
X= (—3 —1)
3ananue 2. Haiitn matpuny X u3 ypaBaenus A * X = B, rae
(-1 2 _(—9 —4
A_(E —4} 3_(23 10)
Ortser:
_(5 2
X= (—z —1)
3ananue 3. Haiitn matpuny X u3 ypaBaenust A * X = B, rue
-1 3 —-10 -7
A= B=
( 2 —4} ( 14 12)
Otger:
(1 4
xX= [_3 _1)
3ananue 4. Haittu matpuny X u3 ypasaenust A * X = B rue
1 -2 9 6
A= BE=
(3 —?) (2‘3‘ 19)
Ortser:

x=(5 %)

Bananue 5. Haiitu matpuny X u3 ypaBuenust A * X = B, rae

YK-2.V.1
OIIK-1.V.1




4= @ :g] 5= @.i 152)
OTBer:
x=(5 %)

17.

Kak Ha3piBaeTcs cuctema anreOpanyeckux ypaBHEHHM, KaXKI0e U3
KOTOPBIX SIBJISICTCS TUHEHHBIM?

OtBet: Takasi cucTeMa ypaBHeHU HA3LIBAECTCS CUCTEMOM
JINHENHBIX aJre0panvyecKnux ypaBHeHHU

YK-2.3.1

18.

Kakue MeTosbl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

OtBer: MeToAbl pelieHUsI CHCTEM JIMHEHHBIX ajredpandeckux
ypaBHeHuii: meTroa Kpamepa, meton I'aycca, MeTox MAaTPHYHBIX
YPaBHeHHIi (C MCIOJIb30BAHHEM 00PAaTHOM MATPHUIIbI).

YK-2.3.1
OIIK-1.3.1

19.

CpaBHuTE yCI0BUS IPUMEHEHUSI METO/IOB PELIECHUS CUCTEM
JUHENHHBIX ypaBHEeHUH. Kakoil MeTos pereHus: cucTeMbl TIMHEHHBIX
anreOpanyecKnX ypaBHEHUH MPUMEHSIOTCS B TOM CIlydae, €Cliu
OIpe/IeIUTENb MAaTPUIbl CHCTEMBI PaBEH HYIO?

OtBer: Ecim onpegeanre/ib MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBbI
JIMHelHbIX ypaBHeHuil 'aycca, npyrue meroanl (MeTo/x
Kpamepa u MeToa MATPUYHBIX YPaBHEHHI) MOI'YT
NPHUMEHATHCS NPH YCJIOBHH, YTO MATPUILIA CHCTEMbI
KBaJpaTHAas U ONpeJe/IMTe/b e¢ He PABEH HYJII0.

OIIK-1.V.1
YK-2.¥.3

20.

CpaBHuTE yC0BHs MIPUMEHEHHSI METOJIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUH. Kakoil MeTO | peleHns CUCTEMBI JTMHENHBIX
anreOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM ciydae, €Cliu
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaIpaTHON?

Oteer: Ecin MmaTpuua cucremMsl He KBaapaTHas (T.e.
KOJINYEeCTBO HEM3BECTHBIX U KOJIHYECTBO YPABHEHUH He
COBIIA/1210T), TO PUMEHAETCH TOJIbKO METOJ MCCICA0BAHUSA
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, 1pyrue Meroanl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHHM ) MOI'YT
NPUMEHATHLCH NPH YCJIO0BHH, YTO MATPHLIA CUCTEMBI
KBA/IPATHAS M ONIpeJe/IMTe/b ¢ He PABEH HYJII0.

OIIK-1.V.1
YK-2.V.3

21.

ITpu kaKOM yCIIOBUM OJTHOPO/IHAsA CUCTEMA JIMHENHBIX YPaBHEHUM
MMEET HEHYJIEBOE penieHue?

OtBer: OgHOpPOaHASI CHCTEMA JINHEHHBIX YPABHEHHMI HMeeT
HeHYJIeBOe pellieHHe TOr/Aa U TOJIbKO TOI/1a, KOrjaa eé paHr
MEHbIIE YHCJIA HEM3BECTHDIX.

OIIK-1.3.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOM
Ka)KJ1as TOYKa Ha IUIOCKOCTH OIIPEAEIIAETCS IBYMs YUCIaMU -
MIOJISIPHBIM YTJIOM M MOJSIPHBIM pagnycom?

OrtBert: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOI KOOpPAUHAT.

OIIK-1.3.1

23.

Kak Ha3pIBaeTCsl CUCTEMa KOOPJIMHAT, B KOTOPOH KaXk/iasi TOUKa B
POCTPAHCTBE OIpeaesseTcs TpeMs yuciaamu - (I, 6, @), Tae r—
panuyc-BEeKTOp TOUKH, 6 U (¢ — 3eHUTHBIN U a3UMYTAJIbHBINA YTIIBI
COOTBETCTBEHHO?

OIIK-1.3.1




OTtBer: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcsl chepudeckoit
CHCTEMOI KOOPAUHAT.

24,

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

YK-2.3.1
OIIK-1.3.1

25.

Kaxk Ha3biBaeTcst BEKTOp, Ha4au0 KOTOPOIro COBIAIAET C €ro
KOHIIOM?

OTtBer: BekTop, HAYa/I0 KOTOPOro COBNAAET C €r0o KOHI[OM,
Ha3bIBaeTCsl HYJIeBbLIM BEKTOPOM.

VK-2.3.1

26.

[To kakoit opmyIie orpenensercs: CKaasIipHOE MPOU3BEICHHIE
BEKTOPOB?
OtBer: CkajisipHOe Ipou3BeeHNEe BEKTOPOB onpeaessieTcs 1mo

dopmyae lal = |b| = cosa

OIIK-1.3.1

217.

ITo xakoil popmyse BHIYUCIAETCS CKASIPHOE IPOU3BEACHHE

BEKTOPOB @ M b , €CIIM M3BECTHBI KOOPIMHATHI BEKTOPOB B
nekaptoBoii cucreme (B cucreme : 0X, Oy, 02)

OtBer: CkaJjisipHoe Npou3BeJeHHEe BEKTOPOB OmpeeisieTcsl mo
dopmyne a, b, +a,b, + a b,

OIIK-1.3.1

28.

ITo kakoit popmyiie BEIYUCIAETCS BEKTOPHOE IPOU3BEACHUE

BEKTOPOB, €CJIM U3BECTHBI UX KOOPAWHATHI B IEKAPTOBOM CUCTEME

koopauHart (X, Y, 2)?

OteBer: BekTOpHOE IPOM3BeIeHHE BEKTOPOB OIpeleseTcs 110

(popmy.re
i j ok

Xy ¥

OIIK-1.3.1

29.

[To xakoii popmyrie onpenenseTcs MOy BEKTOPHOTO
MPOU3BEJICHUS BEKTOPOB?
OtgBer: BesimunHa Mo1yJjisi BEeKTOPHOI0 NPOU3BeIeHUs

BEKTOPOB onpexnesiercs mo gopmy.e |al = |b| = sin(ab)

OIIK-1.3.1

30.

UYemy paBHO pacCTOSHHE OT TOUKH /10 IPSIMOiL?
OtBer: PaccTosiHMEe OT TOYKHM /10 IPSIMOM PABHO JJIMHE
MEePHEHIMKYJISIPa, ONMYIIEHHOI0 U3 JAHHOM TOYKH HA MPAMYIO.

OIIK-1.3.1

31.

3amanne 1. CocTaBUTh ypaBHEHHE MPSMOM MPOXOAAIIEH depes
x+2 y—9

touky M(2,4) u nepreHUKyISIPHON MPAMOiA = = i

OTBer 3ammcaTh B BHUAE YpaBHEHHsS TMPSMOH C  YIJIOBBIM

KodduUImeHTOM

OrBer:

¥y=-—1,25x+6,5

3aganue 2. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASUIEH uepes
TOUKY M(1,—4) u HEPIEHINKYISPHOM npsAMOi
—4x —5y+14 =10,

OtBer 3amucaTh B BHUAE YpPAaBHEHHS TMPSMOH C  YIJIOBBIM
Koa(urmenTOM

OrtBer:

OIIK-1.V¥.1




¥y=1,25x—5,25

3amanne 3. CoCTaBUTh ypaBHEHHUE MPSMOM MPOXOASIICH uepes
xtle _ y—9

touky M(—1,—3) u mapaienbHON MPAMOi

—4 -5
OtBer 3ammcaTth B BHUJEC YypaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
Otger:

¥y=1,25x—1,75

3aganue 4. CocTaBUTh YpaBHEHHE MPSIMON MPOXOMASIICH uepe3

Touky M(1,—1) u nepueHIUKYIAPHOM npsMoi ¥ = —5x + 2,
OtBer 3ammcarb B BHUJAE YPaBHEHHS NPAMOH C  YIJIOBBIM
KO3 HUIIIEeHTOM

OTBer:

¥y=02x—1,2

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

touky M(3,1) v nepreHIuKyIAPHON MPAMOit gy = e

OtBer 3ammcaTh B BHUAE YpPaBHEHHS TMPSMOHW C  YIJIOBBIM

ko3 urmenToM

Otsert:

y=-1,25x+4,75

Kakum ypaBHEeHHEM OMMCHIBAETCS TIOCKOCTh B IEKaPTOBBIX YK-2.3.1
KoopauHaTax (X, Y, z)? OIIK-1.3.1
32. OtBet: B 1ekapTOBBIX KOOPAUHATAX YPABHEHHE MJIOCKOCTH
(KaHOHHYeCKOe ypaBHEHHUE IVIOCKOCTH)
Ax+By+Cz+D=0
Chopmynupyiite  Heobxomumoe u  jgocratounoe  ycimoBume | OIIK-1.3.1
HapasieIbHOCTH MPSAMON U MIOCKOCTH.
Otser:
33. J1s TOro, 4rodbl MpsiIMasi M IJIOCKOCTh ObLIM NapajliebHbI,
Heo0X0AUMO M JOCTATOYHO, 4YTOObI BEKTOP HOPMAIU K
IVIOCKOCTH M HANPABJAIIMHA BEKTOpP MNpPAMOH  ObLIM
neprneHANKYJIsIpHbI.
KaknMm ypaBHeHumeM onuceiBaeTcss mpsimas, mnpoxozgsamias uepes | OIIK-1.3.1
TOYKY (Xo, Yo, Z0) M UMEIOIIas HAaNpaBJISIOUIMA BEKTOp C
koopauaatamu (I, m, n)?
34.
OTtBeT: YpaBHeHHE NPAMOM, MpoXoasilieil yepe3 Touky (Xo, Yo,
Z0) ¥ UMeEIIAsi HANPABJSIIOIINNA BeKTOp ¢ Koopaunatamub (|,
M, N) uMeeT BUJ TTh I A
I m 1
Kakum ypaBHEHHEM ONMMCBIBAETCS NPAMast, IPOXOAIIasl UEPE3 JIBE OIIK-1.3.1
35.

TOUKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?
OTtBet: YpaBHeHuUe NPSIMOii, IPOXOsilIeill Yepe3 ABe TOYKH (X1,




=X _ ¥y _ ==
R | B | P |

Y1, Z1) u (X2, Y2, Z2) ©”MeeT BU]

Kakum 06pa3om MOKHO 3a/1aTh MPSIMYIO C TOMOIIBIO IBYX OIIK-1.3.1
36. TIJIOCKOCTEM?
OtBeT: YpaBHeHHe ABYX NepeceKalIUXcs MJI0CKOCTel — 3TOo
YPaBHEHMe NPSAMOii B IPOCTPAHCTBE
C momoIpio Kakoi (hOpMyIIbl MOXKHO HAUTH YTOJ MEXKITY OIIK-1.3.1
NPAMBIMH?
37. OTBeT: yroja Me:xay NpsiMbIMU MOKHO HAWTH U3 (POPMYJIbI
TR —  —
cos@ = ——-= llsI: » [le @y U (@ — HAIPABJISIOMIHE BEKTOPbI
1 2
NPSIMBIX
Hopwmaib k mimockoctu umeet koopaunatel (A, B, C); koopauHaThl OIIK-1.3.1
HaIMpaBJIoNIEro Bekropa npsmoii (I,m,n)/
C noMo1IbIo Kakoit popMyITbl MOKHO HAMUTH Yroi MEXIy MPSIMON U
IJIOCKOCTBIO?
38. OTBeT: yrosa Me:xay NpsiMoi M IJIOCKOCTbI0 MOKHO HAWTH U3
(popmyibl
. |Al + Bm + Cn|
51 ‘P = P -y ) o -y )
VA*+ B +C-VIF+m® +n”
[To xakoit popmyse MOKHO ONPEAETUTh PACCTOSIHIE OT TOUKH J10 OIIK-1.3.1
IJIOCKOCTH?
39. OtBer: PaccrosiHue OT TOYKH 10 IJIOCKOCTH PABHO
Axy+By,+Cz +D
| "_A i ':'B +cD | , rre (A, B, C)- koopauHaThl HOPMAJIH K TIOCKOCTH;
JATIETrcE
(Xo, Yo, Z0) KOOPAMHATHI TOYKH.
Harnumure KaHOHUYECKOE YPaBHEHUE DIUIMIICA. OIIK-1.3.1
OtBer: KaHOHNYecKkoe ypaBHeHHUe JJIJIMIICA UMeeT BH]
40. 2 2
x N ¥y 1
a® b?
Hanuumre kaHOHHYEeCKOe ypaBHEHUE THUIIepOOpBI. OIIK-1.3.1
OtBer: KaHoHN4YecKkoe ypaBHeHHe runepoo/ibl nMeeT BHJ
41. 2 z
Y 1
a> b?
Hanummure kaHoHNYeCKOe ypaBHEHHE 11apadoibl. OIIK-1.3.1
42. OtBer: KaHoHN4YecKkoe ypaBHeHHe NapadoJibl HMeeT BH/

y:=2px

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.

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

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

Kon
WHJAKATOpa

Y4eOHBIM MJIAHOM HE TPEAYCMOTPEHO

npeJcTaBieH B Tabnue 17.
Ta6muma 17 — [lepedens TeM 11 KypCOBOTO TPOSKTUPOBAHMS/BBITIOIHEHHSI KYPCOBOM paOOTHI

[lepeuenr TeM ns KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpPCOBOW pabOTHI




Ne i/t

KypCOBOI pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

BOHpOCH AJi1 IIPOBEACHHUA HpOMeX(YTOqHOﬁ arrécrallikn B BHAC TCECTUPOBAHUA

npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IepeYeHb BOPOCOB JJIsI TECTOB

Ne
n/n

[IpumepHBIii IepeueHb BOMPOCOB ISl TECTOB

Kon
WHJUKATOpa

TumnoBoil BapuaHT TECTOB
1 cemectp

1 | Jana matpuna

A:(“n @iz )

@31 Q33
Eé anredpanveckoe
JIOTIOTHECHUE Ass

PaBHO. ..

1)  a,,
2) -aq,
3) ay
4) —a,,

Orteer: 3)

(Muctpykums: [TpounTaidTe TEKCT,
BbIOEpUTE NPABUIIbHBIN OTBET U
3aIUIINTE apTyMEHTHI,
000CHOBBIBAIOIIKE BEIOOP OTBETA)

VK-2.V.1

2 | U3 npuBeaéHHbBIX
MaTpull oOpaTHbIE
CYIIECTBYIOT Y

MaTpHil. ..

dyy  dyp
1) | 821 a2
0 a,

2) |0 0 ay

3) 0 a,; a;

9 Q2 3
4) (ﬂzi faa ﬂ:a)
0 0 0

OrtBer: 3)

(Muctpykums: [IpounTaiite TeKcr,
BBIOEpUTE MPABUIIBHBIN OTBET U
3aIUIIATE apTyMEHTBI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

YK-2.V.1

3 | Kakum meTomoM MOXKHO
peluTh CUCTEMY,

ONpeAeIUTENb OCHOBHOM

1) T.Kpamepa

2) K.®.Taycca

YK-2.3.1




MaTpHIbl KOTOPOH paBeH

HYIIIO

3) ¢ moMomIbI 00paTHON MaTPHUIIBI
4)  m00BIM CITOCOOOM

OrtBer: 2)

(Mucrpykuus: [IpounTaiiTe TeKCT,
BbIOEPUTE MPABHIBHBIN OTBET U 3aIUIINTE
apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD

OTBETA)

Cucrema COBMECTHA
TOrZa M TOJIBKO TOIJA,

KOrja...

1) Oompme 1

2)  paHr MATPHIBI CHCTEMBI paBeH
PAHTy PaCIIMPEHHOI MATPHIIBI
CHCTEMBbI

3) panr pasen 0

4)  panr paseH 1

OrtBer: 2)

(Uuctpyxkims: [IpounTaiite TEKCT,
BBIOCPHUTE MPABIIBHBIN OTBET U 3AIUIIUTE
apryMeHThI, 000CHOBBIBAIOLINE BHIOOD

OTBETA)

VK-2.3.1

s BekTopoB @ u b

BBITTIOJTHATOTCA YCJIOBHA:

by _ by _ b

ﬂx ﬂy ﬂz

Torjga....

1) BeKTOpBI MEePICHIUKYISPHBI

2) BEKTOPBI MapajieJbHbI

3) BEKTOpBHI MapaJUiebHbI U HE MOTYT
JIeXKaTh HA OJTHOM IPSIMOU

4) BeKTOPBI JIEKAT HA OJHOW MPSAMOii

Ortgert: 2)4)
(MacTpykmms: IIpounraiite TEKCT,
BbIOEpUTE  NpPaBUWIIBHBIE  OTBETHI U

3alIMIIUTC apTryMCHTHI, O6OCHOBLIB3.}OH_II/IC

BBIOOD OTBETOB)

YK-2.V.1
OIIK-1.3.1




Bekropnoe 1) kommuHeapHoW TwIockoctH, B | YK-2.3.1
IIPOU3BEICHUE BEKTOPOB KOTOPOH JIEKAT MIEPEMHOKAEMBbIE
au b — 370 BEKTOD... BEKTOpA
2) NepHeHIHKYJISAPHBIN
IUIOCKOCTH, B KOTOPOH JiesKaT
NepeMHOkKaeMble BEKTOPbI
3) HyleBoH
4)  coBmAuAlOMMiA C OIHHUM U3
IIEPEMHOKAEMBIX BEKTOPOB
OrtBer: 2)
(MucTpykuus: IIpounTaiite TEKCT,
BbIOEpHUTE MIPABUIIBHBII OTBET U 3alUILUTE
apryMeHTbl, O0OOCHOBBIBAIOIIKME BBIOOD
OTBETA)
PaccrosiHME OT TOYKH 10 1) |Axg+Byqg+C| VK-2.3.1
A2+ R2JAZ 12
IJIOCKOCTH MOKHO VAT+B VAL OIIK-1.3.1
BBIUNCIIUTH o 2) Ay A+B) Bo+C€C Cy
I [
b4 2 2 2 2 2
popmyie... \thﬁﬁ'l +:TJ_-\J|A2+E'2 +C
3) |.£‘1..T-u+B_‘I.’u +CZu +D|
VA2 +B?+C2
Am+Bn+C
L
VAT +B +C7-ym™+n~+p”
Ortger: 3)
(Muctpykius:  IlpouunTaiite  TekcrT,
BHIOEpUTE  TPAaBWIBHBIA  OTBET U
3aIUIINATE apryMEeHTHI,

000CHOBBIBAIOIINE BHIOOP OTBETA)




8 | l'eomerpuueckoe wmecto | 1)  rumepOomoi OIIK-1.3.1

TOYEK MJIOCKOCTH, CyMMa .

Y 2)  mapaboJoi

pacCTOAHUN OT KaxJ0i

U3 KOTOpBIX [0 JBYX 3)  OxpyxHOCTBIO

JAHHBIX TOYEK JTOH 4) ITHIICOM

MJIOCKOCTH eCTh
OrtBer: 4)

BEJIMYMHA TIIOCTOSHHAS,

Ha3bIBaeTCH. . . (MacTpyxkims: IIpounraiite TEKCT,
BbIOEPUTE MPABUIBHBIA OTBET U 3alUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIKME BBIOOD
OTBETA)

9 | Haiitu ypaBHEHHE 1) x+1  y-2  z—4 OIlK-1.V.1

OpsIMOM,  TIPOXOSIICH -3 2 4

yepes TOUKY 2) x+1  y+2  z+4

3 2 4
A(—1;2;4),
MEePIEHANKYIISIPHO 3) -1 _y2 z—4
-3 -2 -4
MJIOCKOCTH
3x-2y-4z+1=0 4) oy
-3 -2 -4
Orser: 1)
(UucTpyKims: IIpounraiire TEKCT,
BBIOCPUTE MPABUIIBHBIN OTBET U 3aIlTUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIINE BBIOOD
OTBETA)
10 | Pemuth cucremy | 1) x=0,y=1,z=-3 OIIK-1.V¥.1
JIMHEVHBIX ABHEHUU
P 2) x=0,y=1,z=-2
METOJIOM l'aycca
x+1;r—|-z:—2 3) X:0,y:-1,Z:2
2x —yv+3z=-10
—x+2y—z=5 4) x=0,y=-1,z=-2
OrBer: 1)
(Muctpykims: [Ipounraiite TEKCT,

BbIOEPUTE MPABUIBHBIA OTBET M 3aMUIIUTE

apryMeHThI, OOOCHOBBIBAIOIINE  BBIOOP




OTBETA)

11 | Beruucnurh 1) (_1 _5) YK-2.V.1
7 2
2 -1y (1 -2 2 7 2
(1 2)(3 2) ) (1 '3}
0 o0
3 (1 =)
7 2
9 (Ce 21
Oreer: 1)
(UucTpyKims: [Tpouwnraiite TEKCT,
BbIOEpUTE NPABUIIBHBIA OTBET M 3alUILIUTE
apryMeHTbI, OOOCHOBBIBAMOIINE BBIOOP
OTBETA)
12 | lana maTpuna 1) Qg YK-2.¥.1
(011 Gy 2) —ay
A_(agl a::)'
3) Qi1
Eé anredpanveckoe 4 —ay
JIOTIOJTHEHUE Asy
Ortger: 2)
paBHoO. ..
(UucTpyKims: IIpounraiire TEKCT,
BbIOEPUTE MPABUIBHBIM OTBET U 3aIUIIUTE
apryMeHTbl, OOOCHOBBIBAIOIINE BBHIOOP
OTBETA)
13 | Marpuna A1) Aat-axa-at VK-2.3.1
Has3bIBaeTCsl  OOpaTHOM ) At-A=1
MaTpule A, eciu

BBITIOJIHACTCS YCIIOBUC

3) A1-4A=A-A1=E

4 At-A=0

OTteer: 3)
(MacTpykmms:

IIpounraiite

TEKCT,

BbIOEPUTE MPABUIBHBIA OTBET M 3aMUIIUTE

apryMeHTHlI,

000CHOBBIBAIOIIINE

BBIOOD




OTBETA)

14 | CkanspHbIM 1) |&||E| arccos o OIIK-1.V.1
MPOU3BEICHUEM  JBYX -
= 2) lal | b| ctg a
HEHYJICBBIX BEKTOPOB (&
u b HaspiBaercs 4HCIIO, | 3) |E||E| COS
paBHoOE. ..
4) |c_£||b|tga:
OrtBer: 3)
(Muctpykims: [TpounTaiite TEKCT,
BBIOEPHTE MPABIIBHBIN OTBET U 3aITUIIIHTE
apryMeHThI, OOOCHOBBIBAIOIINE  BBIOOD
OTBETA)
15 | Yemy paBHO cmemanHoe | 1) O YK-2.V.1
NIPOM3BEICHUE BEKTOPOB
p 2\ p 2) 1
aba
3) -2
4) 2
Orser: 1)
(UucTpyKims: IIpounraiire TEKCT,
BBIOCPUTE MPABUIILHBIN OTBET W 3aIUIIUTE
apryMeHTBI, OOOCHOBBIBAIOIINE  BBIOOP
OTBETA)
16 | VpaBuenue npsmoit, | 1) (x—a)+(y—b)=0 VYK-2.3.1

IIPOXOJAIIEH Yepe3 IBe
TOYKH MOXHO COCTAaBUTH

o ¢popMmyIe. ..

x—x)

2) y=y¥y __

¥z—¥ R |

3) A(I_xu)‘i‘ﬂ(}’_}’n):ﬂ

4) }r—}ru=k(x—xﬁ]
Ortger: 2)
(MucTpykims: [Ipounraiite TEKCT,

BBI6epI/ITe HpaBHJ’IbHBIfI OTBCT U 3aIlIUMIINTC

apryMeHThI, OOOCHOBBIBAIONINE  BBHIOODP

OTBETA)




17 | I'eomerpuueckoe ™ectro | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpbIE
2)  OKPY)KHOCTb
XapaKTepU3YIOT
SKCUEHTpUCHUTET €& >1 3) rumepGoay
HpeJCcTaBIsieT cOO0M 4)  swmnc
Ortser: 3)
(MucTpykuus: [IpounTaiite TEKCT,
BBIOCpUTE MIPABUIIBHBII OTBET W 3aIUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIKME BBIOOD
OTBETA)
18 c 1) nelCTBUTEIBHOMN OChIO YK-2.V.1
OtHomieHne —
4 2) acuMnToTON
HA3bIBACTCH. ..
3) IKCHEHTPHCHTETOM
4) (hoKaTbHBIM PATUYCOM
Ortger: 3)
(UucTpyKims: [Tpouwnraiite TEKCT,
BBIOCPUTE MPABHJIBHBINA OTBET U 3aAIUIINTE
apryMeHTbl, OOOCHOBBIBAMOIINE BBHIOOP
OTBETA)
19 | Haiitu YPaBHEHHE | 1 x+l  y-2  z—4 VK-2.V.1
. . 3 -2 -4
OpsMOM,  mpoxojsieit
x+1 42 Z+4
yepes TOUKY |  2) = =
3 2 4
A(—1;2;4),
x—1 v—2 z—4
NEePIEHINKYIISIPHO 3) = =
-3 -2 -4
IUIOCKOCTH
4 x+1  py4+2 =44
3x-2y-4z+1=0 ) T, T .
OrBer: 1)
(MacTpykmms: IIpounraiite TEKCT,

BbIOEPUTE MPABUIBHBIA OTBET U 3aMUIIUTE

APryMCHTHI, O6OCHOBI>IBa}OH_II/Ie BBI60p

OTBETA)




20 | Onpenenuts kakoe | 1) x”+y°-8x=0 OIIK-1.V.1
ypaBHEHUE JUHUH . _
2) x=-225—372
COOTBETCTBYET :
napabore. .. 3)  -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
OrtBer: 4)
(MucTpykius: [IpounTaiite  TEKcT,
BEIOCpUTE  TPABWIBHBIA  OTBET U
3aIUIINATE apryMEHTHI,
000CHOBBIBAIOIIIKE BHIOOP OTBETA)
21 | Pemmwmth cuctemy | 1) x=0,y=1,z=-2 OIIK-1.V.1
JMHEHUHBIX  YpaBHEHUU 2)  x=0,y=-1,2=2
METOZIOM l'aycca
x+y+z=2 3) x=0,y=1,2z=2
2Zx —y+3z=10
—x + E}F —z=-5 4) X:01 y=- 11 z=3
Ortser: 4)
(Muctpykuus:  [lpouumTaiite  Tekcr,
BBEIOCpUTE  TPABWIBHBIA  OTBET U
3aMuIIuTe apryMEeHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
22 | BeaucianTh YK-2.3.1
-1 -1y /4 -2 71 OIIK-1.3.1
GG 2) v (5 )
=7 0
2 (5 )
1 0
3 (; =)
o 1
v (5 7)
OrtBer: 2)

(Muctpykims: [Ipounraiite TEKCT,




BBI6epI/ITe HpaBI/IHLHBIﬁ OTBCT U 3aIlIUIINTC

apryMeHThI, OOOCHOBBIBAIONINE  BBHIOOP

OTBETA)

23

Kakasgs w3 Todek JIeKUT

Ha TIpsaMoit y = —2X + 17

1) (0;3)

2) (-1;3)

3) (2:3)

4) (-2;5)

OrtBer: 2)4)

TEKCT,

(MucTpykuus: [TpounTaiite

BBI6€pI/IT€ IMpaBHUJILHBIC OTBCTHI )51

3aIUIINTE APTyMEHTHI, 0OOCHOBBIBAIOIIHE

VK-2.3.1
OIIK-1.3.1

BEIOOD)

24 | Tlpsmasy =2X +5 1) tg(5) YK-2.3.1
obpasyer ¢ 2) tg(-2) OIlK-1.3.1
HOJIOKUTEIIbHBIM 3) arctg(2)

Hanpasienuem ocu OX 4) tg(2)
yTOJ 0., PaBHBIH. ... OtBer: 3)
(UucTpyKims: IIpounraiire TEKCT,
BBIOEPHTE MPABMIILHBIA OTBET M 3aIMILIUTE
apryMeHThl, OOOCHOBBIBAIOIIKE  BBHIOOD
OTBETA)
25 | Yroa Mexy npsiMbIMH — |15 YK-2.3.1
P 1) twe ‘1+195
y=x+1y=5%+3 OIIK-1.3.1
3-1
onpeeNseTcs o 2) tgg@= ‘ Tois
dbopmyre: - (s)
3 twe= |1+1;.:-5}
_]3-5
4 'Be= ‘1+1:-5
OrBer: 1)
(Muctpykims: [Ipounraiite TEKCT,

BbIOEpUTE MPABUIBHBIM OTBET U 3aMUIIUTE

apryMeHThI, OOOCHOBBIBAIONINE  BBHIOOP

OTBETA)




26 | Ilpn pemieHHH CUCTEMBI 1) g g‘ OIIK-1.V.1
JUHEUHBIX  YpaBHEHUMU
{4211413;:—:58 no | 2 i —37"

MIPaBHITY Kpamepa 3) 5 3 ‘

onpenenuresb A umeer 8 7

BUJI: 4) 1 5‘

4 8

OrtBer: 2)
(MucTpykuus: IIpounTaiite TEKCT,
BbIOEPUTE MPABUIIBHBIA OTBET M 3aMUILIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIKME BBIOOD
OTBETA)

27 | Ilpu pemieHNuH CUCTEMBI 1) (2;-1) OIIK-1.V.1
JUHENHbIX  ypaBHEHHMH 2) wmeton Kpamepa HenpumeHuM YK-2.V.3
{xl—i- 2x,=0 3) (1;2

4x, +8x,=1 5 (@21)

METOZOM Kpamepa Orser: 2)

TOTYHEH OTBET. ... (UucTpyKims: IIpounraiire TEKCT,
BBIOCpPHUTE MIPABUIIBHBII OTBET W 3aIUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIME BBIOOD
OTBETA)

28 | Pemuth cHCTeMY 1) (1;0;0) OIIK-1.V.1
JMHEHHBIX  ypaBHEHHM 2) (0;1;0)
merosioMm Kpamepa: 3) (0;0;1)

Xy +x;—x3=0 4) (1;0;1)

[ffl__zii ii: ; g Ortger: 4)

WNHcTpykums: IIpouuraiite TEKCT,
BBIOCpHUTE MIPABUIIBHBII OTBET M 3aIUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIINE BBIOOD
OTBETA)

29 | IlokazatenbHass Qopma 1) V2 ei%n OIlK-1.Y.1
KOMIUIEKCHOTO YHCIIa 2 MF'EEI_:Z_?I

z=-1+ i umeer BUn:

5

3) V2e 5




T

4) \."Eeil"j
OrtBer: 2)
(Muctpykims: [TpounTaiite TEKCT,
BbIOEPUTE MPABUIIBHBIA OTBET U 3alUIIUTE
apryMeHTBhI, OOOCHOBBIBAIONINE  BBHIOOP

OTBETA)

30

Mopynp KOMIIIIEKCHOIO

qucia Z = —i paBeH:

1) 0
2) 1
3) 2
4) 5
Ortger: 2)
(UucTpyKims: [Tpouwnraiire TEKCT,
BBHIOCPUTE MPABWIBHBIA OTBET M 3aMUIINTE
aprymMeHTbl, OOOCHOBBIBAIOIIKE BBHIOOD

OTBETA)

OIIK-1.V.1
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Kakoii meTon penienus
CHUCTEMBI IMHEWHBIX
anredpandecKux
ypaBHEHUN
MPUMEHSIOTCS B TOM
ciydae, ecliy ...

l)onpenenurens | 2) Kpamepa

CUCTCMbI paBCH 6

3) ompenenurens | 4) I'aycca
CHCTEMBI ~ paBEH

HYJIIO

5) wmarpuna He | 6)  OOpaTHOM

KBaj[paTHas MaTpHIIBI
OTtBer

1) 2)

1) 4)

1) 6)

3) 4)

5) 4)

HNuctpykuusa: IlpounTaliTe TEKCT U
yCTaHOBUTE cooTBeTcTBHE. K Kaxmon
MO3UIIMK, JIaHHOH B JIEBOM CTOJOILE,
nondepure COOTBETCTBYIOIIYIO

TIO3ULIHIO (v HECKOJILKO

OIIK-1.3.1
VK-1.B.1




COOTBETCTBYIOIIHX) B IIpaBOM
CTOJIOIIE)
32 | Pemmre marpuuHOe Haiitu matpuny X u3 ypaBHEHHS OIlK-1.3.2
ypaBHEHHE. A*X=B, rne YK-1.B.1

Brinmonaute npoBepky. -1 2 -9 4
A: A = ) B =
3 -4 23 10
OTtBer
5 2
X =
-2 -1
WNucrpykuus:

IIpounTaiiTe TEKCT U 3alULINTE
pa3BepHyThI 000CHOBAHHBII OTBET.

Cucrema olleHUBaHMS TECTOBBIX 3a/1aHUI:

1 tum) 3aganue KOMOMHUPOBAHHOTO THUIMA C BHIOOPOM OJHOTO BEPHOT'O OTBETA M3 YETHIPEX
IPEUIOKEHHBIX U 0O0CHOBAaHMEM BbIOOpa CUMTAETCSI BEPHBIM, €CIIU MPaBWIBHO yKa3aHa Iudpa
U TIpUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble TIpH BbIOOpe oTBeTa. lloiHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlleHUBaeTcs | 6auioM, HEBEPHbIN OTBET WIJIM €r0 OTCYTCTBUE —
0 6amnos.

2 Ttun) 3agaHue KOMOMHHUPOBAHHOI'O THUIIA C BbIOOPOM HECKOJIBKMX BapHaHTOB OTBETa M3
NPEUIOKEHHBIX U Pa3BEPHYTHIM O0OOCHOBAaHHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIH MPABUIBHO
yKa3aHbl UGl U NPUBEIEHbl KOHKPETHBIE apryMEHTbI, UCIOJIb3yeMble IIPU BHIOOPE OTBETOB.
[TontHOE coBmazeHue ¢ BEPHBIM OTBETOM OlleHHBaeTcsl 1 Oamiom, eciy JAOMyIIEeHbl OIUUOKN WU
OTBET OTCYTCTBYeT — () 6aIOB.

3 tum) 3amaHue 3aKpPBITOTO THIA HA YCTAHOBJIIEHHWE COOTBETCTBUSI CUMTAETCS BEPHBIM, €CITH
YCTAQHOBJIEHBI BCE COOTBETCTBHS (ITO3UIMM W3 OJHOTO CTOJIOIA BEPHO COIOCTABJIEHBI C
MO3ULUSAMH APYyroro crosdua). [lonHoe coBnazeHune ¢ BEpHbBIM OTBETOM OlLlIEHHBaeTcs 1 6amiom,
HEBEPHBIN OTBET MU €ro oTcyTcTBHE — () O6aioB

4 tumn) 3amaHue 3aKpBITOTO THIA HA YCTAHOBIIEHHE IOCIEIOBATEIBHOCTH CUHUTACTCS BEPHBIM,
€ClIM TNPaBUJIBHO YyKa3zaHa BCsl mocienoBarenbHOCTh HMpp. IloaHoe coBmageHune ¢ BEpHBIM
OTBETOM OIleHUBaeTcs | Gayiom, eciy JOMyYIIeHbBI OIMOKH WM OTBET OTCYTCTBYET — () Gayuios.

5 Tumn) 3anaHue OTKPBITOTO THUMA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIIH OTBET
COBIAJA€T C OTAIOHHBIM II0 COACPKAHUIO M TONHOTe. [IpaBWIBHBIA OTBET 3a 3aJaHue
OlLlIcHHBaeTCs B 3 Oasuia, eclii JOMyIIeHa O/1Ha OIMOKA \ HETOYHOCTD \ OTBET MPABUIIBHBII, HO HE
HOJHBIH - 1 6as1, ecnu gomyineHo Oosiee 1 ommoOKu \ OTBET HEMPaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6amnnos.

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HOH (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Mertonnueckue MaTepualibl, OMpENEISIOINE MPOLENYpHI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHHS KOMIIETCHLUH, COAEpKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOMMX MOPSIOK U MPOLERypy
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOUW aTTECTAIlMH O0YyJaroIIHXCs
'VAIL




11. Meroauueckue yKazaHus 1js1 00y4aroIMXCs 0 OCBOCHUIO JUCIUTUINHBI

[lenpl0 OUCHMIUIMHBL SBISETCA — IOJIydYEHHE CTYJEHTaMH HEOOXOJUMBIX
3HaHUI, yMEHUI M HAaBBHIKOB B 00JACTH aHAJUTUYECKONH I€OMETPUU M JMHEHHOW anreOpsl,
pa3BUTHE IPOCTPAHCTBEHHOI'O IPEJCTABICHHUS CTYICHTa; BOOOPAKEHUS; JIOTMYECKHX U
CUETHBIX CIIOCOOHOCTEW; OpraHM30BaHHOCTH TIpU MPOBEACHUU Oosbliero oObema
BBIUMCIICHU; MCIOJIb30BaHUS MAaTEMATUKU NIl PELICHHUs KOHKPETHBIX 3ajay, oOecreyeHue
OCHOBBI JUIsl TPUMEHEHUS MAaTEMaTHUYECKUX METOJOB MCCIECIOBAaHUs, MOJIECIMPOBAHMUS,
IIPOEKTUPOBAHHUS, ONMUPAIOLIYIOCA HA JAaHHYIO TUCLMILIMHY, KOTOPbIE UTPAIOT BCE OONBIIYIO
POJIb B COBPEMEHHOM HAayKe U TEXHUKE.

11.1. Meroauyeckue yKa3aHUs JJId OOy4YaKOIIMXCS 1O OCBOCHHUIO JICKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3HA4YEHHUE JICKIIMOHHOIO MaTepHalla — JOIMYECKH CTPOMHOE, CUCTEMHOE,
riy0OKOe M SICHOE M3JI0KEeHHEe yueOHOoro marepuana. HazHaueHHe COBpPEMEHHOH JIEKIMH B
paMKax JUCLUILIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALIMIO 110 TEME, a B OCBOCHUU
GbyHIaMEHTAIBHBIX TPOOJIEM IHCUUIUIMHBL, METOJOB HAYYHOTO TIIO3HAHUS, HOBEHIINX
JOCTHKEHUHM HayyHOH MbIcid. B yaeOGHOM mpoliecce JIeKLUs BBIIOIHIET METOI0JIOTHYECKYIO,
OpraHM3allMOHHYI0 U HH(pOpMalUKMOHHYIO (QyHKUIUU. Jlekuus packpbelBaeT HOHSITUMHBIN
anmapar KOHKPETHOW oOyiacTH 3HaHus, €€ npoOieMbl, AaeT ILeJbHOe MpEeACTaBIECHUE O
JUCLUIIIMHE, IOKa3bIBAE€T B3aUMOCBS3b C IPYTUMH TUCHUAILUIMHAMH.

Ilnanupyemble pe3yabTaThl NP OCBOEHUH 00yUYaIONIMMUCS JIGKIIMOHHOTO MaTepuaa;

— IIOJIy4YEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBA3aHHBIX 3HAaHWW, YPOBEHb
KOTOPBIX ONPENENSIETCS LIEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— IOJY4YEHHUE OIbITa TBOPUYECKONW PabOThl COBMECTHO C MPENOAaBaTEIIEM;

— pasBuTHE TNPO(ECCHOHATBHO-ACTIOBBIX KAuecTB, JIIOOBM K TPeAMETy H
CaMOCTOATEIIBHOI'O TBOPYECKOTO MBIIIJICHUS.

— NOSBJICHME HEOOXOIUMOIro MHTEpeca, HEOOXOAMMOro JUIsl CaMOCTOSATENbHOM
paboThI;

— IIOJy4YEHUE 3HAHMI O COBPEMEHHOM YPOBHE pPa3BUTUS HAyKM M TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHSI HA OJMKaiIIne rofbl;

— HAYYHUTBhCS METOAMYECKH 00pabaThiBaTh MaTepHai (BBLAEIATH IJIaBHBIE MBICIH U
MIOJIOKEHHS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B  PA3IAYHBIX
(bopMyIIMpOBKax);

— TOJy4YEeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOMMbIX TEPMUHOB U MOHITHH.

JIEKUMOHHBI MaTepual MOXKET CONPOBOXKIATHCSA JEMOHCTpALMEH CIaWI0B U
UCIOJIb30BAaHUEM Ppa3/laTOYHOTO MaTepuallia MNpU HPOBEJCHUH KOPOTKHX JMCKycCUM 00
0COOEHHOCTSIX MPUMEHEHHUS OTAENbHBIX TEMATHK MO JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOT0 MaTepuaa:
— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @opMyIMpPOBKA TEOPEMBI.
— Jloka3arenbCTBO TEOPEMBI.
— HNnmroctpupyromye npumepsl.

11.2. Meroanueckue  ykazaHUs Uil OOydalomUXCS MO  MPOXOXKIACHUIO
MPAKTUYECKUX 3aHITUH

[IpakTHdeckoe 3aHsATHE SABISETCS OAHOW U3 OCHOBHBIX (DOpM OpraHU3aluu y4eOHOTO
mporecca, 3aKJIIOYalIIecss B BBIMOJTHEHWHM OOYYAIOMMUMHUCS TIOJ  PYKOBOACTBOM
mpernojaBaTeNiss KOMIUIEKCa y4eOHBIX 3aJlaHui C IIeNIbI0 YCBOGHHUS HAyYHO-TEOPETUUYECKHUX
OCHOB y4e€OHOW JHWCIUIUIMHBI, TMPUOOPETEHHUs] YMEHWUW ¥ HaBBIKOB, ONBITA TBOPYECKOM
JIESITEILHOCTH.

[lenpt0 TPaKTUYECKOTO 3aHATHS I OOYYaromerocs SBISCTCS  IMPUBHUTHE
oOyuJaroiemMcsi yMEHUH U HaBBIKOB MTPAKTUYECKON JAEITETbHOCTH M0 U3Y9aeMOM JUCIUTIIIHE.

[Inanupyembie pe3yIbTaThl TP OCBOCHUH 00YYaIOMEeMCs MPAKTHUYECKUX 3aHATHI:



— 3aKpervieHHe, YriIyOJeHHe, paclUIMpeHHe W JeTaau3alys 3HAHUWA MPH peIleHUH
KOHKPETHBIX 3a7a4;

— pa3BUTHE T[IO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIa/ICHUE HOBBIMH METOJAaMHM U METOJMKAMM H3Y4EHHUS KOHKPETHOW yueOHOIl
JUCLIUILINHBL,

— BBIpa0OTKAa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYEHHBIX 3HAHUHM IS
BBITTIOJTHEHUS 3aJaHHH;

— o0ecreyeHre paloOHaIbHOTO COYETaHUs KOJUICKTUBHOM U MHIUBUAYAIbHOU (OpM
oOy4eHMUS.

@yHKINU IPAKTUYECKUX 3aHATUN:

— IO3HABaTEJIbHAS;

— Ppa3BHUBAOLLAS;

— BOCIIMTATEIIbHAS.

[lo xapakTepy BBINOJHSIEMbIX O0YyYaroIIMMCS 3aJaHUN IO MPAKTUYECKUM 3aHATUSAM
MIOIPA3AEIIAIOTCS Ha:

— O3HAKOMUTEJbHBIE, INPOBOAMMBIE C LEIbIO 3aKPEILNICHU M KOHKPETHU3aLUu
M3y4YEHHOT'O TEOPETUYECKOr0 MaTepuraa;

— aHAJUTHUYECKHE, CTaBAlIME CBOEH LeNbl0 MOJIydYeHHe HOBOW MHpopManuu Ha
OCHOBE (hOpMaAJIN30BAaHHBIX METOIOB;

— TBOpPYECKHE, CBS3aHHBIE C  TIOJYYCHHEM HOBOH  HMHpOpPMALUH  IyTeM
CaMOCTOSITENTbHO BEIOPAHHBIX IMTOAXO0/0B K PEIICHHIO 3a/1a4.

@opMBl OpraHu3ali MPAKTUYECKUX 3aHATHH ONPENENAIOTCS B COOTBETCTBUU CO
cenu(pUIecKuMU OCOOCHHOCTSIMHU y4eOHOW TUCIHILIMHBI U 1eIsIMu o0ydeHus. OHU MOTYT
IIPOBOAMTHCS:

— B MHTEpaKkTUBHOM (Qopme (pelmieHne CHUTYallMOHHBIX 3ajiad, 3aHATUS 110
MOJICIINPOBAHUIO  PEAJbHBIX YCIOBHUM, JEJIOBBIE WIPBIl, HIPOBOE IPOEKTUPOBAHUE,
MMHUTALMOHHBIE 3aHATHUs, BbIE3/HbIE 3aHATHS B OpraHM3aluu (TMPeanpuaTusi), AeaoBas
ydueOHast urpa, poJieBass Wrpa, TCUXOJOTUYECKHM TPEHHWHT, KEHC, MO3rOBOM IITYpM,
IPYIIOBBIE TUCKYCCUH);

— B HE MHTEPAKTUBHOH (hopMe (BBIIIOJHEHUE YIPAKHEHU, pelIeHne TUITOBBIX 3a/1ad,
pelleHre CUTYallMOHHBIX 33]1a4 U JIpyroe).

Metoauka NpoBeICHHs MPAKTUUECKOTO 3aHATHS MOXKET OBITh PAa3JIMYHOM, MPU ITOM
BaYKHO JOCTHKEHHUE 00ILeN 1eNH JUCIUILINHBL.

TpebGoBaHuUs K TPOBEICHUIO TPAKTUUECKUX 3AHITHI

[IpakTudeckre 3aHITHA HAYMHAIOTCS C 3alUCH B OKypHAJT TIperojaBaress
MPUCYTCTBYIOIINX CTYJACHTOB. 3aTeM OOBSBISICTCS TeMa MPAKTHYECKUX 3aHATHH.

[IpenogaBaTens 4uTaeT yCcIOBUE 3aJaud W TpejaraeT CTYIACHTaM CaMOCTOSTEIHHO
PENINTh 3aja49y, UCTIONB3YS 3HAHUS, MTOJYICHHBIE CTY/ICHTOM Ha JieKnnuu. CTYACHT, KOTOPBIN
MEPBBIM PEIIWIT 3a/1auy, BBI3bIBACTCS K JIOCKE. B ciiydae ecnu CTyAeHT MpPaBUIBHO PEIIn
3aady, OH moirydaer 5 OamnoB. Eciu cTynmeHT pemiaer 3amaqy ¢ MOMOIIBIO MPETOAaBaTes,
To mony4daer 4 Oamra. 3areM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKIOYas OLIEHKY
MOCEIIAeMOCTH) TepeBoATCS B OOHYCHl (kadecTBO) oT O g0 5 OamnoB. OTu OOHYCHI
N00aBISAIOTCS K 00IIel cymme 0alioB B paMKaxX MOIYJIbHO-PEHTHHTOBOM CHCTEMBI.

CrynmeHTaM BBLIAaeTCS JIOMAIllHEE 3aJlaHue B BHUAC 3aj7ad, KOTOPhIE OHHU CIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Meroanyeckue  yKazaHusi Uil OOy4alOIIMXCS 1O  MPOXOXKICHHIO
CaMOCTOSATEIILHON PabOThI



B xo71e BBINONHEHUS CaMOCTOSITEILHON paboThl, 00yJaIOLIHiics BBINOIHSACT paboTy 1o
3a7aHUIO M IPU METOJMYECKOM PYKOBOCTBE MPETIoaBaTess, HO 0€3 ero HemocpeICTBEHHOTO
y4acTHs.

JInst oOydaromumxcs 1mo 3a04HOM Gopme o0ydeHusi, caMoCTosATeNbHas paboTa MOXKET
BKJIIOYATh B Ce0sI KOHTPOJIBHYIO paboTy.

B mporecce BBIMOTHEHNST CaMOCTOSTENFHON paboThl, y o0ydaromierocs: hopMupyercs
1esiecoobpasHoe IUTaHUpOBaHHE pabouero BpPEeMEHH, KOTOPOE II03BOJIIET MM Ppa3BHUBATh
YMEHHSI ¥ HaBBIKM B YCBOCHHWU W CHUCTEMATH3aIlMM NMPHOOpETaeMbIX 3HAHWH, 00eCIieunBacT
BBICOKMH YpOBEHb YCIEBAaGMOCTH B IMEPUOA OOYYEHHs, IOMOIaeT IOJyYUTh HaBBIKU
MOBBIIIECHUS TPOPECCHOHATFHOTO YPOBHSI.

MeToauyeckUMH ~ MaTepHajlaMH, HANpaBIAIONIUMH  CaMOCTOATENbHYIO  paboTy
00y4JaroImuXcs SBISIOTCSL:

— y4eOHO-METOAMYECKUI MaTepuall 0 AUCHUILINHE.

11.4. Meroaudeckne ykazaHUsS JUISI OOYYAIOIIUXCS IO MPOXOXKICHHUIO TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuil KOHTpOJIb YCIIEBAEMOCTH IIPEAYCMATPUBAECT KOHTPOJb KadecTBa 3HAHUMU
o0yyJaroImuxcs, OCyIIECTBISIEMOr0 B TEUEHHE CEMECTPa € LEJIbI0 OLEHUBAHUS X0J]a OCBOCHHUS
JUCIUIUINHBI.

B Teuenme cemectpa B cucreMe auctaHimoHHoro oOydyenus ['YAII B ¢opme
TECTUPOBAaHUS TPOBOJATCA JBE IPOBEPOYHbIE pPAOOTHI IO PELICHUIO 3aJad U OJUH
TEOPETUUECKHI onpoc (IepeueHb BOMPOCOB Uil TECTOB pa3MelleH B «baHke BOIPOCOB) B
cucteMme qucTaniuoHHoro ooyuyenus I'Y AII).

Pe3ynbTarhl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH OyyT YUUTHIBATHCS MIPU MPOBEACHUN
IPOMEKYTOUHOM arrecTaluu (OpU HCHOJIb30BAHUU  OaNIbHO-PEHTHHIOBOM  CHUCTEMBI
OLICHMBAHMS, KAXKIBIH BUJ KOHTPOJIS OIEHMBAaeTcs B Oayuiax, U3 KOTOPBIX (OpMUpPYETCS
UTOTOBBIH pe3ysbTar).

11.5. Meroanyeckue  yKazaHus Ui OOy4yarOIIMXCS 1O  MPOXOXKJIEHHIO
MIPOMEKYTOUYHOM aTTECTALlUU.

IIpomexxyTounas  aTrectanss OOYYalOLIMXCA  MpeIyCMaTpUBAeT  OLCHUBAHUE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YJbTaTOB 00yUeHHs MO AucuuIuinHe. OHa BKIOYAeT
B ce0sL:

— 9K3aMeH — (opMa OLIEHKM 3HaHUM, MOJIyYEHHBIX OOy4aroUmIMMcs B IIpoOlecce
W3yYyeHHUs BCEM JUCLMIUIMHBI WJIM €€ YacTH, HAaBBIKOB CAaMOCTOSITENIbHOW paloThl,
CIIOCOOHOCTH MPHUMEHSATh MX JUISl PELIeHUs MPaKTUYECKHX 3aJad. DK3aMeH, KaK IpaBuIIo,
IIPOBOAMTCS B NEPUOJ IK3aMEHALMOHHON CECCHM M 3aBEPIIAETCs aTTECTALlMOHHOW OLEHKON
«OTJINYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHO.

Cucrema OLIEHOK NMpU MPOBEACHUU MPOMEKYTOUHOM aTTecTallMd OCYIIECTBISETCS B
cooTBeTCTBUM ¢ TpeOoBaHusMu [lonokeHuit «O TekylleM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEeXyTOuHOH arrecranuu ctyneHToB ['YAII, oOywatomuxcs mo mporpammam BBICHIETO
obpazoBanus» U «O MOAYIBHO-PEUTHHIOBONM CHUCTEME OLIEHKHM KayecTBa yueOHOH paboThI
cTyneHToB B ['YAID.



Jluct BHECeHUsI U3MEHEHUH B pabouyro MporpaMmy AUCHUTUINHBI
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