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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HarpaBjeHu0 ToAroToBkW/ crneruanbHocTH 11.03.04 «ONeKTpOHMKA M HAHOAJICKTPOHUKAY
HanpaBieHHocTH «lIpomblieHHas nekTpoHnkay. JJucuuminna peanusyercs kadenpoit «Nely.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-2 «CrocobeH ompenensTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IEM U BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIICHUs, UCXOS U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

OIIK-1 «CnocobeH ucnoab30BaTh MOJIOKEHUSI, 3aKOHBI 1 METO/Ibl €CTECTBEHHBIX HAYK U
MaTEeMaTUKH JJI PEUICHUS 3a/1a4 HH)XCHEPHOU JESTEIbHOCTH

[IK-5 «CnocobGeH cTpouTh mnpocTeimue (Qu3ndecKkue M MaTeMaTHYeCKUe MOJEIH
npuOOpPOB, CXEM, YCTPOMCTB M YCTAHOBOK OJJICKTPOHMKM WU HAHODJIEKTPOHUKU PA3ITMUYHOTO
(GYHKIIMOHAIBHOTO HA3HAYCHHUSL.)

Conepkanve NUCHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX YHCEJ, CUCTEMaMU JIMHEHMHBIX YpPaBHEHHM, JHMHEHHBIMM HPOCTPAHCTBAMH,
BEKTOPHOM aJireOpoil U aHAIIUTUYECKON reOMETpHUEH.

[IpenogaBanue MUCIHUIUIMHBI MpeIycMaTpUBaeT cieayroue (GopMmbl OpraHu3alud
y4eOHOTO TpoLecca: JeKyuu, npaKkmuyeckue 3aHAMUsL, CAMOCMOSMeNbHAs paboma
obyuarowe2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPETYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAUCIUIUIMHBI COCTaBiIseT 4 3a4eTHBIX eauHulbl, 144
yaca.

S3bIK 00yUYEHUS IO TUCIIMILTUHE «PYCCKHM »



1. TlepedeHb IIAHUPYEMBIX PE3YJIbTATOB OOYUEHHUS 110 TUCIUILIIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCell cucTemMbl BBICHIETO O00pa3oBaHUS COBPEMEHHOTO  CIEHHUANUCTa W H3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh NPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUS MPUKIATHBIX 33]]a4 U YHUBEPCAIBHBIM SI3bIKOM HAYKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
Y TeXHHUKE. B 3HaYNTENbHOI CTENEeHU 3TO BHI3BAHO BCE YOBICTPSIOMIMMCS Pa3BUTHEM HAYKH U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCTIOJIb30BAHUSI MATEMATHKH JUIS PEIICHUsI KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PAaCHIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactu BocmHTaHWsS JUYHOCTH WENBIO IMOATOTOBKH IO JAHHOW JWCIHILIIMHE
aBigeTcs (HOpMHUpOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTHUPOBAHHO M SICHO
CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.

1.2. JlucuumiuHa BXOJIUT B COCTaB 0053aTeIbHON YacTH 00pa3oBaTeIbHON MPOTrPAMMBbI
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. IlepeueHb IIAHUPYEMBIX PE3YIHTATOB O0OYUEHHUS M0 AUCHUILTHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00janaTh CieTyOLUMU
KOMTICTCHIIMSIMY WJIM WX 9acTaMu. KOMIETeHIINY W WHIUKATOPHI MX JIOCTHKEHUS TIPUBEICHBI B
tabnure 1.

Tabmuma 1 — I[lepeyens KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKEHUS

Kox u
Kareropus (rpymnmna) Kon n HauMeHoBaHue HHIUKATOpa
HanMEHOBaHIE
KOMIIETEHIIAH JTOCTHKEHUS] KOMIIETEHIIAHN
KOMIETEHIINHU

VYK-2.3.1 3HaTh BUBI PECYPCOB U
OTpaHMYEHUS JJIS PELLEHUS MOCTaBICHHbIX
3aja4
VYK-2.V.1 ymeTh NpoBOANUTH aHAJIN3
MIOCTABJIEHHOM 11€TH U (POpMYIHpPOBaTh
3aJ1auu, KOTOpbIe HEOOXOUMO PEIIUTh IS
ONTUMAJIbHBIE
YHuBepcanbHble €€ JIOCTHXKEHUS
CIocoObl UX
KOMIIETCHIIUU VYK-2.Y.3 ymeTs BbIABUTATH
pELIeHNUs, UICXOAs U3 . .
aNbTepHATUBHBIE BAPUAHTHI JIEHCTBUH C

VYK-2 Cnocoben
ONPEIEIATH KpyT
3aJa4 B paMKax
IIOCTaBJIEHHOW LIENH
U BbIOUpaTh

EHCTBYIONTUX
A HI 1[ebI0 BEIOOpA OMTUMAIBHBIX CIIOCOO0B
MPaBOBBIX HOPM,

pelIeHns 3a/1a4, B TOM YHUCJIE C TTOMOIIIbIO
MMEIOTIHNX CS

U(POBBIX CPEICTB
peCypcoB u

N VK-2.B.2 BnageTr HaBBIKaMu BBIOOpa

OTpaHUYEHUN

ONTHUMAJIBHOTO CIIOc00a peHICHUA 3a1a4 C




Y4ETOM UMEIOIIUXCS YCIOBUM, PECYPCOB U
OTpaHUYECHUN

OIIK-1 Cnocoben

HCIO0JIb30BATh

ITOJIOKEHUS, 3aKOHBI
OBIENPOPEcCHORATbHbIC U METOJIbI OIIK-1.3.1 3HaTh (hyHIaMEHTaTHHBIC
KOMITETEHIIH €CTECTBEHHBIX HAYK | 3aKOHBI PUPOJIbI K OCHOBHBIE (PU3HYCCKUE

1 MaTCMaTHUKH JIJIS M MaTeMaTHYCCKUEC 3aKOHEI.

peuieHus 3aa4

WH)KEHEPHOM

JIeATCIbHOCTH

IIK-5 Crocoben

CTPOUTH

IIPOCTEUIINE [1K-5.3.1 3HaTh METOAMKY IOCTPOEHUS

buznIecKue u (hDU3UYECKUX M MATEMaTHYECKUX MOJIeTIeH

MaTeMaTUYCCKHE YCTPOMNCTB 3IEKTPOHUKHU U
IpodeccuoHabHbIC MOACIIH HpH?OpOB, HaHODJIEKTPOHUKHU PA3JIMYHOTO
KOMITETCHIIH CXEM, YCTPOUCTB U (O YHKITMOHATILHOTO HAa3HAYCHHUS.

YCTaHOBOK T1K-5.B.1 BrageTb MaTeMaTUUYECKUM

ANIEKTPOHUKHU U anmnapaToM, HeOOXOIUMBIM JIJIsi TOCTPOCHUS

HaHOYJICKTPOHUKHU Mo/ieJIel AIEKTPOHHBIX YCTPOUCTB

Pa3IUYHOTO pPa3IUYHOTO HA3HAYCHUS.

(GYHKIIMOHATILHOTO

Ha3HAYCHUS.

2. Mecro nucuuruinHbl B cTpykType OI1
Hucnunnuna He Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETECHHBIX CTYASHTaMH IpH

HN3YUCHHUU B BY3€C KaKUX mmbo JUCIMIIINH.

3HaHMUs, MOIYYECHHBIE IPU M3yYEHUU MaTepuasa JAHHOM JUCLUIUIMHBL, UMEIOT Kak
CaMOCTOATENIBHOE 3HAYECHHE, TaK U UCIIOJIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:
- Maremaruka. Teopust BEpOATHOCTEN U MaTeMaTUYeCKast CTATUCTUKA

3. O0BeM u TpyI0eMKOCTh TUCITUTLIAHBI

Jlanaple 00 oOmeM oObeMe MHUCITUTLINHEL,

TPYJOEMKOCTH OTIENbHBIX BHJIOB y4EOHOU

pa6OTLI MO JUCHMITIIMHE (I/I pacipeacicHuc 3TOM TPYAOCMKOCTH I1O CCMCCTpaM) MMpCACTaBJICHBI B

Tabnuie 2.
Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI
TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoi no020moexku 11 11
AyoumopHhuie 3anamus, BCero Jac. 68 68
B TOM YHCJIC:

nekrmu (J1), (dac) 34 34

npakTudeckue/cemunapckue 3anatus (I13), 34 34

(gac)

naboparopusie pabotsl (JIP), (dac)

KypcoBoii nmpoekT (pabota) (KII, KP), (gac)




9K3aMeH, (Jac) 45 45
Camocmoamenvnas paboma, Bcero (4ac) 31 31
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHI IK3aMeH

4. ConepxaHue JUCITUTUTMHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JIUCLUUILIMHEI 110 pa3/ieiiaM U BUIaM 3aHITHI.
Pazpaenpl, TeMBbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh IIPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIUILIMHBI, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIMITITIHBL JI(e;:gm H(?Iécc):;) (3{13};) (Earé) ((I:{ Eg)
Cemectp 1

Paznen 1. KomruiekcHbie ynciia U MaTpUILIbI 6 8 5
Pa3znen 2. CucteMbl TUHEMHBIX ypaBHEHUM 6 9 5
Paznen 3. Jluneitabie mpocTpaHCTBa 5 0 5
Paznen 4. BekTopsr 6 8 4
Paznen 5. IIpsmas Ha IoCcKOCTH 4 4 4
Paznen 6. [IpsiMas 1 II0CKOCTH B MTPOCTPAHCTBE 4 5 4
Paznen 7. KpuBbie BTOpOTO mopsinka 3 0 4
Hroro B cemecTpe: 34 34 31

Htoro 34 34 0 0 31

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
OoOydJarloIMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Tab6nuia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK
Howmep pasnena Ha3Banue u conepkaHue pa3ieioB U TEM JIEKIIMOHHBIX 3aHATUI

1. [TonsiTHE KOMIIIIEKCHOTO YKcia. J[edcTBUSA Hal KOMIUIEKCHBIMU YHCIIAMH B
anreOpandyeckoit ¢opme. JleHCTBHS HaJ KOMIUIEKCHBIMU YHCIaMU B
TpuroHomerpuueckoi opme. @opmyna Myaspa. U3BneueHne KopHs u3
KOMILIEKCHOTO Yncia. (2 gaca)
[Tonsitue matpunpl. JIuHelHble omnepanuu Haja maTpuuamu. JInHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MaTpHll. TpaHCIIOHUPOBAaHUE MAaTpULL.
YMHOXeHUE MaTpuIl. MHOTOUJIEHBI OT KBaIpaTHBIX MaTpuIl (4 yaca)
2. Onpenenurenu u ux cBoricTBa. OOpaTHas Marpua. Penenue npocrenmmx
MaTpU4HbIX ypaBHEHUH. MaTpuuHbld METOJ pPEIICHUS JMHEHHBIX
ypaBHEeHMH. (2 yaca)
Meron Kpamepa. Mertox I'aycca. (2 gaca)
CoOcTBeHHbIE 4YHClIa U COOCTBEHHBbIE BEKTOPBHI KBaJIPAaTHBIX MaTpHIL.
DyHKIIUH OT KBaJIpaTHBIX MaTpHIl (2 yaca)
3. Jluneiinple mpoctpaHcTBa. Ormnpenenenve W npumepsl.  basuc n
KoopauHaThl.  JluHeliHble mpeoOpa3zoBaHus. Marpuna  JIMHEHHOro
npeoOpaszoBanus. (5 yacoB)




I'eomeTpuueckue BekTopsl. OCHOBHBIE OmnpeneneHus. JInHelHbIe onepanun
Haj BekTopamu. JInHeiiHas He3aBUCUMOCTb BeKTOpoB. baszuc. Koopaunars!.
CucreMbl KOOpJIMHAT HA IJIOCKOCTH U B IpocTpaHcTBe (4 yaca)

CkansipHO€ IPOM3BEEHUE BEKTOPOB. BEKTOpHOE NPOU3BEAEHNE BEKTOPOB.
CMmenianHoe Ipou3Be/IeHHuE BEKTOPOB. (2 yaca)

VYpaBHeHUsI TIPSAMON HA TUIOCKOCTH. 3aJladyd HAa COCTABJICHUE YpaBHEHUU
npsiMoi. (2 Jaca)

Yron Mexay NpsiMbIMU Ha IUIOCKOCTH. PaccTostHue OT TOUKHU 10 IPSIMOW HA
iockocTu. Paccrosinue Mexay napasuieabHbIMU NPSMBIMU. (2 yaca)

YpaBHeHHUsI IJIOCKOCTHU. 3ajaHue IPSIMOI B TpocTpaHCTBE. (2 yaca)

Yron Mexny INIOCKOCTSAMU. YTOI MEXIY IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosHME OT TOYKM [0 IUIOCKOCTH.
PaccrosHue Mexxny napajijiesIbHBIMHM IUIOCKOCTSIMH. PaccrosiHue oT TO4ku
710 IIPSIMOM B IPOCTPAHCTBE. (2 yaca)

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

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

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IIPUBEICHBI B TAOIULIE 5.

N3 Hux Ne
DOpMBITIPAKTH N
Ne . Tpynoem- | mpakTH4eCKOH | pas3zaeia
i Tembl IpakTUUECKUX 3aHATUN HECKHX KocTh, (uac)| moarotokm, | mucin-
AT (gac) JIMHBI
Cemectp 1
1. | JeiicTBusA HaJ KOMIUIEKCHBIMU Pemenue
YUCIaMU B alredpandeckoi 3a1a4 2 1
dbopme. Tpuronomerpuieckas
(dopMa KOMIIEKCHOTO YHCIIA.
2. | JleficTBUS HaJ KOMITJICKCHBIMA Pemenue
YHCIIaMU B 3agau 2 1
TPUTOHOMETPHUECKOH popme
3. JIuHeliHbIe Onepanuy Haj Pemenue
MaTpPULIAMH. 3a1a4 9 1
TpaHcIOHMpPOBaHKUE MATPULL.
YMHOK€EHUE MaTpHUILL
4. KonTponbnas padora Nel Pewmenne 2 1
3a/1a4
5. | Boluncnenue onpenenureneil. Pewmenne
OO0parHas matpuna. Pemenue 3a1a4 2 2
MAaTpPUYHBIX 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 2
3a/1a4
9. PasnosxeHne BEKTOPOB 1O Pemenue 2 4
6a3ucy. Beruncnenue 3a/1a4




KOOPJHMHAT TOYEK B 00IIEH
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10. CkansipHO€ ITPOU3BEIECHNE Pewenne 2 4
BEKTOPOB 3a/a4y
11. BekropHoe u cmenanHoe Pewenne 2 4
MIPOU3BE/ICHUS BEKTOPOB 3a/a4y
12. KonrtponsHas padora Ne3 Pemenue 9 4
3a/a4y
13. VYpaBHeHUsI IPAMOIL Ha Pemenue 9 5
MJIOCKOCTH. 3a/1a4y
14. 3azauM Ha MPSMYIO Ha Pewenne 2 5
MJIOCKOCTH 3a/a4y
15. [IpsiMast 1 MJIOCKOCTH B Pemenue 9 6
POCTPAHCTBE 3a/1a4
16. KontponbHas padota No4 Pemenue 3 6
3a/1a4
Bcero: 34
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B TabHIIE .
Tabnuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIO0EMKOCTb
N3 Hux Ne
Ne HaunmenoBanue 1abopaTopHBIX padboT TpynoeMKOCTS, | MPAKTHICCKOHR | pasiena
/o (gac) MMOJATOTOBKH, | JHMCIIHII
(gac) JIMHBI

V4eOHBIM IIAaHOM HE npeaycMOTpCHO

Bcero

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaromIXcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.

Tabmuna 7 — Bunbl camocTosTenbHONU pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHO# paboTh
qac qac

1 2 3

W3yueHne TeOpeTHIecKoro MaTepuasia
8 8

qucuuriaHel (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
ITonroroBka K TeKyleMy KOHTPOJIIO 8 8




ycneBaemoctu (TKY)

Jomamnee 3aganue (J13) I !

KonTtposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpoMeXyTOYHOU
arrectaruu (I1A)

8 8

Bcero: 31 31

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENIbHON PabOoThl 00y4aroIuUXCs MO JUCUUTUIHHE (MOJTYJIIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaT€puajibl IJIA CaMOCTOSTEILHOM pa60TbI o6yqalonmxcs; YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3JaHUN

[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX U3/IaHUMN IIpUBeieH B Tabmule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Komiuectso
SK3EMILISIPOB B
Ug_ll_nill;/ec bubnuorpadudeckas ccpuika OndIMoTEKE
(KpoMe AIIEeKTPOHHBIX
AK3EMILTSPOB)

YK 514 BBK bexnemumera JI.A., Ilerpouu A.1O., Uybapos U.A. 200
22.151 642 COopHUK 337249 TI0 aHATUTHYECKON TEOMETPHH U

JUHEHHOH anredpe: Yueb. mocooue / [Tox pen. 1.B.

beknemuiera. — 2-e u3z., mepepad. — M.: DUSMATIIAT,

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

I'VAIL, 2019. — 51 c.
http://e.lanbook.co | beknemumes, /I.B. Kypc ananutudeckoii reoMeTpuu U ObC Jlanp
m/book/58162 JTMHEHHOMN anreOpsl. [DIeKTpOHHbIH pecypc] —

OnekrpoH. nad. — CII6. : Jlanb, 2015. — 448 c.
http://e.lanbook.co | Bekmemurera, JI.A. COOpHUK 3a/1a4 10 aHATUTHIECKOM 3BC Jlanb
m/book/72575 T€OMETPHH U JIMHEIHO# anredpe. [DaeKTpoHHBIH pecypc]

/ JI.A. BexnemuieBa, J1.B. beknemues, A.1O.

[Merposuy, N.A. Uybapo. — Dnekrpon. nqan. — CII0. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | Hosukos, A. 1. Havana nuHeiHO# anreOpsl 1 OBC Jlanb
m/book/71997 aHAIMTHYECKas reoMeTpust : yueOHoe mocobue / A. 1.

HoBukoB. — Mocksa : DU3MATIIAT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4un MOBBIIICHHON TPYIHOCTH IS ObC Jlanb
om/book/115483 CTYJICHTOB BY30B : yueOHoe nocodue / 1. B. HBanos, O.

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

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

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 Ipunyrxkas, Y. 1. YepHsix. — 5-e u3g-e, UCp. U A0, —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, /1. B. Kypc aHaauTHuecKoi TeOMETPUH U 3BC Jlanb

om/book/58162

TUHEHHOH anreOps! : yueOnuk / Jl. B. beknemuiies. —
13-e uzn., ucnp. — Cankr-IlerepOypr : Jlansb, 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. JInHeitnas 9BC Jlans

om/book/48192 anrebpa M aHATUTHYECKast TEOMETPHS : yueOHOe mocobue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATIJIUT, 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. JlorunoBa, A. B. Mopo3oBa; moj
penakuuen E. I'. IlnoTHrkoBOM. — MockBa:
M3marenscTBo FOpaiit, 2019. — 340 ¢

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

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

— 258 c.
https://urait.ru/bc | IlaxomoBa, E. I'. Jluneiinas aiaredpa u
00e/434042 aHanmuTHYecKast reomeTpusi. COOpHUK 3a1aHUi:

yaeOHoe rocobue /it 0akaaBpuara U CrieluaInTeTa
/ E. T". ITaxomoBa, C. B. PoxxkoBa. - Mockaa :
M3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOe
0de/430892 noco6wue aisi By30B / E. H. JIyosiruna, E. M.
BeutomoB. - 2-e u3z. - Mocksa : 3natenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeyeHb IMEKTPOHHBIX 00OPa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJICeKOMMYHUKAaMOHHONW ceTu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

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

http://www.math-net.ru OO0mepoccuiicKkuii MaTeMaTHYeCKHA TOPTa
http://e.lanbook.com/view | DBC «Jlanb»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHHs TIpeicTaBicH B Tadsmite 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeH s

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOoIiecca MO AUCIUILTHHE

[lepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

‘ Ne /1t ‘ Haunmenosanue



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

‘ He mpenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPEICTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

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

1 | Yuebnas ayauTopus s 3aHSITUN JIGKIMOHHOTO TUIA, 3aHATUM | yn. [actemno, n. 15,
CeMHMHApCKOTO ~ THIA, TPYNNOBBIX M  HHIMBHAYAIBHBIX | aymuropus Ne31-02
KOHCYJIbTAallMi, TEKYIIEro KOHTPOJS M IMPOMEXKYTOYHOU
arrectauuu. OcHamenue: Crnenuaau3upoBaHHas —MeOelb;
TEXHUYECKHE  CpeACTBa  OOydeHus,  Cchoyxamwue s
npejcTaBieHus yueOHoW MHpopManuu OOJIBLION ayJUTOPUH;
Ha0Op AEMOHCTPAIMOHHOTO 000PYIOBaHHS

2 | YuebHas ayauTopus Jid NPAKTHUECKUX 3aHATHH, 3aHaATui | yn. [acremno, m. 15,
CEeMHHApCKOr0  THIA, TPYNNOBBIX M  HHIMBHAYAIBHBIX | ayynuropus Ne24-16
KOHCYJIbTAllMi, TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOU
arrecrauuu. OcHamenue: Crnenuain3upoBaHHas MeOenb;
TEXHHYECKHE  CpelacTBa  OOydeHus,  Clyxamue  JJis
npeacTaBiIeHus yueOHoW mHpOpManuu OOJBIION ayTUTOPUU;
NIEPEHOCHOM HAbop JEMOHCTPALIMOHHOTO 000PYI0BaHMSI

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTECTAIlNH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTeCTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHUSI IPOMEKYTOTHON aTTeCTaIluN

Bun npomexyTodHOM arTecTanuu IlepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOMpOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpCUTETa,  IpaBHUIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIETEHUIUHN

Or11eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutbHas mIKana PaKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHal;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEIHLHO U TPAMOTHO €TI0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHON W JIOMOJHMUTENBHOH JHUTEPATypHI,
TECHO NPHBS3BIBAET YCBOCHHBIC HAYYHBIE TIOJIOKEHHS C TIPAKTUICCKOM
JeSITeTbHOCTBIO HAIIPABIICHMUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BbIJIBUTaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— CcBOOOIHO BJIAJICET CHCTEMOH CIIEMAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(GaYTCHO»




Or11eHKa KOMITETEHITUHN
XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0apHas KA PAKTED bop
— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
II0 CYyLIECTBY H3JIaraeT €ro, ONUpasCb Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
«XODOLLIOY — He JI0IIYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;
p — YBA3BIBAET YCBOCHHBIE 3HAHUSA C IPAKTUYECKOW JEATEIIBHOCTBIO
«3GauTEHO»
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIE IIOJIOKEHUS;
— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;
— BIIAJCET CUCTEMOW CIEMAIM3UPOBAHHBIX TOHATHH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaraeT €ro, ONUpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYPBI;
— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;
«yHOBIIETBOPUTEIILHO .
— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
«GAYTCHO»
HaIPaBJICHUS;
— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;
— 3aTpyaHseTCs B (POPMYIMPOBAHUU BHIBOJAOB M 000OIICHMIA;
— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.
— o0yyaromuiicss He YCBOWJI 3HAUUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKM W  HETOYHOCTU  IIpH
«HEYIOBJICTBOPHUTEIIEHO
«HE 3ATTCHON paccMOTpeHHH IPo0JIeM B KOHKPETHOM HarpaBlICHUH,
— UCIHBITHIBAECT TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUY 3HAHMI;
— HE MOXET apryMEHTHUPOBAaTh HAYYHBIE ITOJI0KECHUS;
— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

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

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

Kon

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

VYK-2.V.1
3amaunue 1.
1) BbIYHCITUTH MPOU3BEICHHE KOMILICKCHBIX YHCET B

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

Otser: 20+37i

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

1. COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

Otser: Hesepno (BepHBIM 0TBETOM SIBJISIETCS
yrBepakaeHue: «/leiCTBUTEJbHAs 4YacTh MPOU3BEICHUA
KOMIUIEKCHBIX 4HceJl B ajredpamveckoil ¢gopme 3anmcu

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

3amganue 2.

1) Bb4ucIUTh MPOM3BEICHNE KOMIUICKCHBIX YUCET B




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

OrBer: 19+17i

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

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCS YTBep KIAeHUE:
«[leiicTBUTeIbHAST YACTh MNPOW3BEIEHUS KOMILIEKCHBIX
ynceJ B ajreopamyveckoii gopme 3anucH BbIYNCASETCH KaK
Pa3HOCTHL NPOU3BEJAeHHS JAeHCTBUTEJbHBIX YacTeidl H
NMpou3BeleHUs MHMMBbIX YacTell COMHOXKUTeJIe»).

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

OrBert: 40-5i

2) BepHo sn yTBepkacHuUE: «/lelicTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUICKCHBIX YHCEIT B anredpandeckoit popme
3aMMCH BBIUUCISAETCA KaK CyMMa IPOU3BEICHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTE
coMHOxHUTeNen». OTBET apryMEeHTUPYITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«/JleicTBUTEJbHAS YACTh MPOU3BEICHUS KOMIUIEKCHBIX YHcCe] B
aJredpanyecko (opMe 3alMHCH BBIYHCISECTCH KaK Pa3sHOCTH
NPOU3BeACHUS JACHCTBUTEIbHBLIX 4YacTeili W NpPOM3BeXeHMs
MHHUMBIX YACTel COMHOKUTeJIE).

3anaunue 4.
1) BbIYHCIUTH MPOU3BEICHHE KOMILICKCHBIX YHCET B

anreOpanyeckoit opme 3arnucu
(9 — 4i) # (8 — 5i)

OtBet: 52-77i

2) BepHo nu yrBepxkaeHue: «JleiicTBUTENbHAS YaCTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpanyeckon popme
3alMCH BBIYUCIIAETCS KaK IPOU3BENCHUS MHUMBIX YacTeil
COMHOXHUTENEn». OTBET apryMEHTUPYNITE.

OTtser: Hesepno (BepHBIM OTBETOM AIBJIAICTCSH
yTBep:kaeHHe: «/ledcTBUTEJbHAsT YacTh NPOM3BEACHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu
BbIYHCIACTCH KaK Pa3HoOCTh NMPOU3BeICHUS
NeMCTBUTEJbHBIX YacTell U NMPOM3BeACHUsI MHUMBIX YacTei
COMHOKUTeJIe»).




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

Otget: 60-51i

2) Bepno nu yrBepxkaeHue: «lIpousBeeHne KOMIUICKCHBIX YHCEI
B ajredpanyueckoil popme 3amucu MOKET OBITh BBIYMCIEHO II0
IIPaBWJIy BBIUMCIIEHUS] NPOU3BEJIEHUS MHOrowieHoB» OTBeT
apryMEeHTUPYUTE.

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

3amanue. VK-2.V.1
1) BbIYUCIUTD TPOU3BEICHNUE KOMIUICKCHBIX YHCEL. VK-2.B.2
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 yrtBepkacHHE: «JIJii BBIYMCICHHS MPOM3BEICHUS
KOMIUIEKCHBIX ~ YHCEJl ~ HeoO0XOoAMMO  3amucatb HUX B
anredpandyeckoM Buje». OTBET apryMeHTUPYITE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«Ilpn BBIYMCIEHUM TIPOM3BEJAEHHS] KOMILIEKCHBIX 4YHcel B
TPUTOHOMETPHYECKOI dopme MOAYJb pe3yjabrara
BbIYHC/ISIETC KaK INpou3BeJdeHHe MOJAYJeldl MHOMUTesel, a
apryMeHT 4YMCJIa PABEH CYMMe apryMEHTOB COMHOKUTeJIei»).
3aganue. VYK-2.V.1
1) Bbl4ucIUTH YacTHOE KOMIUIEKCHBIX qucen B VK-2.B.2
TPUTOHOMETPHUUECKOHN (opMe 3anucHu.
m T
10(cos—+1i sin—-
z, _10(cos3+ising)
1 g ' ' T
Z, S(cos_+izin)
T P = .
OtBer: 2 (rus; +1i SI'HE) =43+
2) Bepuo nu yrBepxkaeHue: «lIpu BBIYMCICHHH YacTHOTO
KOMIUIEKCHBIX YHCET MOJIYJIb U apryMEHT pe3yJibTaTa SIBISIOTCS
pe3yspTaTaMH ACJIEHUS MOAYJIS ASIMMOrO Ha MOAYJIb IEIUTENs
U apryMeHTa JAeJuMOro Ha aprymeHt jenutens». OTser
oOocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS yYTBEpsKIECHUE:
«IIpn BBIYHCIEHHM 4YACTHOI0 KOMILUICKCHBIX 4HCe]T MOIYJb
pe3yJbTaTa fBJsSeTCsl Pe3y/ibTaTaM J/ieJIeHUsi MOAYJIsl 1eJIMMOro
HA MOAYJIb JEJHTEJsl, 3 apryMEHTOM - Pa3HOCTb apryMeHTa
JAeJUTesIsl U APryMeHTAa 1eJTUMOT0»).
Kak HaszpiBaercs popma 3anucu KOMIUIEKCHOTO YHCIIa, UMEIOIast YK-2.3.1

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




OT1BeT: PopMa 3aNUCH KOMILJIEKCHOTO YHCJIa, UMEIOIIasi BU/I
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPUUYECKOM, Ie |Z| —
MO/YJ1b KOMILUIEKCHOTO YHCJIa, ( — APTYMEHT KOMILJIEKCHOI0
yucaa

Pe3ynbrar kakoi onepanuy HaJl KOMIIIEKCHBIMHA YUCIIAMHU MOKET YK-2.3.1
OBITh 3aIIMCAH B BUJE

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

OtBeT: B TakoM Bu/1e MOKeT OBITH 3alIHCAHA ONePaLUs

YMHOKe€HHsI KOMILUIEKCHBIX YKces Z1 U Z2.

Pe3ynbTaT Kakoi onepanuu HaJ KOMIUIEKCHBIMU YHUCIAMU MOKET VYK-2.3.1
OBITh 3ammcaH B BUIE |Z1]:Z2| (COS(@1-2) + iSin(p1-92)) ? [K-5.B.1
OTtBet: B TakoM Buae MokeT ObITH 3alIlMCAHA ONlepPauusi

JeJIeHHsI KOMILIEKCHBIX YHCeJ Z1 M Z2.

3aganue 1. VK-2.V.1
1) KowmrmiekcHoe Ynciio Z 3alucano B alreOpandecKoi u B YK-2.B.2

TPUTOHOMETPHUYECKOU (hopmax:

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

2) Kakyro ¢popmy 3amucu 4uciia Bl HCIoIb30Ban? O00CHY#TE
CBOM BBIOOP
Otgert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKce] B CTeNeHb oJiee
PALMOHAJILHO HCIO0JIb30BATh TPUTOHOMETPUYECKYI0 (hopmy
3aNMCH M IefiCTBOBATH MO CJIeYI0IeMy NpaBuiIy: Npu
BO3BeJeHUH KOMILJIEKCHOI0 YHCJ/IA B CTelleHb MOAYJIb YHCIa
BO3BOJIMTCS B 3Ty CTeNeHb, APrYMEHT YMHOKAETCsl HAa
N0Ka3aTe/b CTeNeHH.
EcJsin :xe ncnosnb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
HEe00X0IMMO B JaHHOM cJjy4ae 12 pa3 yMHOKHTH YHCJI0 CAMO HA
cedst.

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

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

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro ¢popmy 3amucu yncia Bl Henoiab3oBanu? O0oCcHyiTe
CBOM BBIOOP
OrtBer: IIpn Bo3BeIeHNH KOMILICKCHBIX YHCeJ B CTeNleHb OoJiee
PALMOHAJBLHO UCII0JIB30BATH TPUTOHOMETPHUYECKYI0 hopmy
3aNMCH U AefiCTBOBATH MO CJeAYI0IIeMy NPaBuiIy: NPH
BO3BeleHHH KOMILJIEKCHOI0 YHCJIa B CTeeHb MOAYJIb YHCJIa
BO3BOJIMTCS B 3Ty CTelleHb, ApIYMEHT YMHOKAaeTCs Ha
NoKa3aTeJ/ib CTeNeHH.




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

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

2) BeibepuTte u3 crincka nuppoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

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

c=(s 5 1)

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

Oteer: b)  Wolfram Mathematica

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

2 -2
a=(4 3 e=( ¥)

—4 -3
OTtBerT:
8 5 —8
€= (—m 18 —15}
2. Bribepure u3 criucka u@poBbie cpesicTBa, KOTOPbIE MOTYT
OBITH MPUMEHEHBI JJIs peIICHUS JAaHHOW 3aa4H.
a) Microsoft Access

b) Wolfram Mathematica

YK-2.3.1
VK-2.V.3




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

1. Haiitu matpuny € = 34 — 5B, rze

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

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

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

Orser: b)  Wolfram Mathematica

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

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

Oteer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT 1eHCTBUN HaJ MAaTPULIAMHU.

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

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

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

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

2 X(4A)=
OTtBert: SA

VK-2.3.1




10.

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

L 2 5
1= 2 e=(o )

OTtBer:
-8 4 )

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

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

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEeHbI J1JI51 peleHns JaHHOoM 3a1a4u oTHocuTcss Wolfram
Mathematica- mporpammuoe o6ecneyenne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOJAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

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

N T

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

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

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

OtBet: K undpoBbiM cpecTBamM, KOTOPbie MOTYT ObITh
NMpUMeHEHBI JIJIM1 peleHus 1aHHOoM 3axa4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKIOYaIOLIee
00/1b1110i HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMNBbIOTEPHOIi ajireopbl, OPUEHTHPOBAHHYIO HA
NMOATr0TOBKY HHTE€PAKTUBHBIX JOKYMEHTOB C BHIYMCJICHUSIMH U
BU3YAJIbHBIM COIIPOBOKACHUECM.

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

VK-2.V.3
IIK-5.B.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
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

e 2 (s )

2 3 5 _—
Ot1BeT:
—6 6
AB = (13 —3)

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

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

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

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

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_/—11 6
AH_( 4 22)

2) BribepuTte u3 crircka nuQpoBbIe CPENICTBA, KOTOPHIE MOT'YT OBITh
MIPUMCHEHBI JIJISl PEIICHHMSI TAHHOM 3aJIa4H.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIsl pellieHusl JaHHOi 3aga4yu oTHOcHTCa Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA0OpP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM 4YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCIECHUSIMH U
BH3YaJbHBIM CONPOBOKIEHHEM.

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

_ . 2 3
== )

OTBer:

-1 14
aB = )
-2 11
2. BoibepuTte U3 cnrcka HUQppoBbIe CpeIcTBa, KOTOPbIE MOTYT OBIThH
IIPUMEHEHBI JUIS pELICHNs JaHHOW 3aJauH.

a) Microsoft Access



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

b) Microsoft PowerPoint
C) Wolfram Mathematica

OTtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcest Wolfram
Mathematica- mporpaMmmHoe odecneuenue, BKIKOYAOIIEE
00J1b1101 HAOOP MaTeMaTHYeCKUX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

11.

3ananue 1.

1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OtBert:29

2) OO0oCHYHTE KaK BBIYHCIIUTH OMPEICIUTEIb BTOPOTO MOPSIKA.

Otser:

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

3aganue 2.

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

i s

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

Otser:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]1b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEIEHHUs 3JIeMEHTOB IIABHOW ANAroHaIn
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATrOHAJIN

3ananue 3.

1) Haiitu ompenenuTens 2-ro MOPsIIKa MATPHUIIBI
1 —3‘

5

OtBer: 23

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4Tro0bl BLIYMCINTH ONpele/uTe/lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEJCHHS 3JIEMEHTOB IVIABHOI ANMAaroHaJIN
BbIYECTh IPOM3BEJeHHE JJIEMEHTOB BTOpPOil (M000YHOI)
AAATOHAJIN

VK-2.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

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

|t ol
—14 —8
OtBert: 0

2) OO00CHYITE KaK BBIYHCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OTtBer:

Jis1 TOro 4To0bl BHIYMCJIUTH ONpe/eUTe/] b BTOPOro MOpPsiaKa
HeO0XO0UMO U3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JIMATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoii (M000YHOI)
AMATOHAJIN

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

10 3

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

Otser:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeAeUTe/]Ib BTOPOro MOpsAKa
HeO0X0UMO U3 NMPOU3BEJEHUS IJI€eMEHTOB IIABHOMH IMAroOHAJIH
BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

VK-2.V.1
1 2 -1
3ajanue: 1aHa Matpuua | 3 1 2
4 —2 5
Haiinute anrebpanueckue A0MOIHEHUS:
OTtBer: 9
12. OTtBer: -7
3. Aj;
OTtBer: -5
4. A:E
Otger: 10
5. Ag;
OTtBer: -5
13 YeMy paBeH onpeenuTeNb TPEYroabHOW MaTpUILIbI? YK-2.3.1

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




14.

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

rge 0 = (0,0,..,0).
Kak B 3TOM cily4ae Ha3bIBalOTCS CTPOKHA MATPHUIIbI?

Py -

OtBer: Takue cTPOKM MATPHUIIBI HA3LIBAIOTCS JIMHEHHO
3aBHCHMBbIMH

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

15.

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

OtBer: Takne MaTpUIbl HA3BIBAKOTCSA 00PATHHIMHM MATPUIIAMH
10 OTHOILEHHIO APYT K Apyry (Al — obparHasik A, u A —
o6partHas K A™Y).

YK-2.3.1

16.

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

YK-2.V.1
IIK-5.B.1




17.

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

OtBet: Takasi cucteMa ypaBHeHU HA3LIBAECTCS CUCTEMOI
JINHENHBIX aJre0panvyecKnux ypaBHeHU

YK-2.3.1

18.

Kakue MeTosbl perieHus CuCcTeM JIMHEHHBIX alredpandeckux
ypaBHEHUN BaM U3BECTHBI?

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

YK-2.3.1

19.

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

Otser: Eciu onpegeanreb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBbI
JIMHelHbIX ypaBHeHuil ['aycca, npyrue meroabl (MeTox
Kpamepa u MeToa MAaTPUYHBIX YPaBHEHHI) MOT'YT
NPHUMEHATHCS NPH YCJIOBHH, YTO MATPUILIA CHCTEMbI
KBaJpaTHAas U ONpeJe/IMTe b e¢ He PABEH HYJII0.

VK-2.V.3

20.

CpaBHuTE yCc0BHs IPUMEHEHHSI METOIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEHUN. Kakoil METO pEeIIeHHs] CUCTEMBI JTUHEHHBIX
areOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM clydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

Otser: Eciim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJINYeCTBO YPABHECHUI He
COBIIAJIAI0T), TO MIPUMEHSAETCS TOJbKO METO/ UCCJIeI0BAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHu#i ["aycca, Apyrue MeToabl
(metrox Kpamepa u MeTox MATPUYHBIX YPABHEHHU ) MOI'YT
NPUMEHATHCA MPHU YCJIOBUH, YTO MATPHULIA CHCTEMBI
KBa/JIPaTHAS U ONPeAeJNTE/Ib ee He paBeH HYJII0.

YK-2.¥.3
OIIK-1.3.1

21.

[Tpu KakoOM yCIIOBHM OJTHOPOJIHAsI CUCTEMA JIMHEHHBIX YpaBHEHUN
UMEET HEeHYJIeBOE pelieHue?

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

YK-2.V.1

22.

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

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOI KOOPAMHAT.

VK-2.B.2
OIIK-1.3.1

23.

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

OtBer: Takas cucreMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPAUHAT.

YK-2.V.1

24,

UYro Takoe BekTOp?
OT1Ber: BekTOpOM Ha3bIBaETCH HANPABJICHHBIN 0TPE30K.

VK-2.3.1




25.

Kak Ha3bIBaeTCs BEKTOP, HAYaJI0 KOTOPOTO COBIIAJACT C €TI0
KOHIIOM?

OtBer: BekTop, HAYaJI0 KOTOPOr0 COBINAIAET C €r0 KOHIIOM,
HA3bIBAETCs HYJEBbIM BEKTOPOM.

YK-2.3.1
OIIK-1.3.1

26.

[To xakoit popmyse onpenesieTcs CKalipHOe MPOU3BEICHNE
BEKTOPOB?
OTtBer: CkajsipHoe Npou3Be/ieHNe BEKTOPOB OIpeiesisieTcs o

dopmy.e |dl = |b| = cosa

YK-2.V.1

27.

[To xakoit popmyse BBIYUCIIAETCS CKATSIPHOE IPOU3BEACHHE

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

OtBer: CkajqsipHOe NPOU3Be/leHHEe BEKTOPOB ONpeaessieTcs: mo
dopmyne a, b, +a,b, + a_b,

YK-2.B.2
[IK-5.B.1

28.

ITo xakoil popmyse BHIYUCIIAETCS BEKTOPHOE POU3BEICHHE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME
koopauHar (X, Y, 2)?

OtBer: BekTOpHOE IpON3BeAeHHE BEKTOPOB ONpPEAEIsAeTCs 10
(hopmy.re
(Y
Xy M 5
Xo Vo  Ea

YK-2.V.1

29.

ITo xakoii popmyIie onpenensercs MoayJb BEKTOPHOTO
IIPOU3BE/IEHUSI BEKTOPOB?
OtBer: BesmunHa MojyJisi BeKTOPHOI'O IPOM3BeIeHUS

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

YK-2.V.1

30.

YeMy paBHO pacCTOSIHME OT TOUKH J10 MPSMO?
OtBet: PaccTosiHMe OT TOYKH /10 IPAMOIi PaBHO AJIMHe
NepHeHANKYJIsIPa, ONYIICHHOI0 U3 JAHHOW TOYKH HA NPSAMYIO.

VK-2.B.2

31.

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

touky M(2,4) v nepreHIUKyISIPHON MPAMOi = = i

OTBer 3ammcaTh B BHUJAE YpPaBHEHHWsS TMPSMOHW C  YIJIOBBIM

kod(duUImeHTOM

OrBer:

¥y=-1,25x+6,5

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

OTBer 3ammcaTh B BHUJAE YpaBHEHHUS TIPSIMOW C  YIJIOBBIM
Kod(duUImeHTOM

OTBer:
¥=1,25x—5,25

3amanne 3. CoCTaBUTh ypaBHEHHE TMPSMON MPOXOAAIICH depes
xtle _ y—9

—4 -5’

touky M(—1,—3) u napamiensHoii mpsMoit

YK-2.V.1




OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
K03 uUIIeHTOM

Otser:

¥y=1,25x—1,75

3aganue 4. CocTaBUTh YpaBHEHUE MPSIMOM MPOXOMSIIEH uepes

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

OTtBer:

¥y=02x—1,2

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

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

OtBer 3ammcaTh B BHUAE YpPaBHEHHS TMPSMOH C  YIJIOBBIM

ko3 urmenToM

Otsert:

y=-1,25x+4,75

32.

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

OtBeT: B 1ekapTOBBIX KOOPAUHATAX YPaBHEHHUE MIOCKOCTH
(KaHOHMYeCKOe YPaBHEHHUE MI0CKOCTH)
Ax+By+Cz4+D=0

YK-2.3.1
[IK-5.3.1

33.

Chopmynupyiite  HeoOXoauMOoe U JOCTATOYHOE  YCIOBHE
MapajuIeTbHOCTH MIPSMOU U TUIOCKOCTH.

OTtBerT:

st Toro, 4ro0bl MpsiMasi M IJIOCKOCTh ObLIM Napa/ljie/IbHbI,
HEO00X0AMMO M [JA0CTATOYHO, 4YTOObI BEKTOP HOPMAJIH K
MJIOCKOCTH M HANPaBJIAKOIIHI BeKTOpP MNpPAMOd  ObLIH
nepneHaUuKyJIsIPHbI.

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

34.

KakuM ypaBHeHHEM oONMCHIBaeTCA MNpsMas, MPOXOIAMIas uepes
TOUKY (X0, Yo, Zo) M HMEOIas HaNpaBJIAOMIUNA BEKTOp C
koopauaatamu (I, m, n)?

OTBeT: YpaBHeHHe NPsSIMOi, MPOXO/siliedl Yepe3 TOUYKY (Xo, Yo,
Z0) ¥ UMeIOIAsi HANPABJSIONIUNA BeKTOp ¢ Koopaunatamub (I,

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

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

35.

KakuMm ypaBHEeHHEM OMUCHIBAETCS MpsiMasi, IPOXOAILAsl YEPE3 ABE
TOUKH (X1, Y1, Z1) U (X2, Y2, Z2)?

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

Y1, Z1) u (X2, Y2, Z2) ©IMeeT BUJL

YK-2.V.1
OIIK-1.3.1

36.

Kakum 06pa3oM MOKHO 3a/1aTh IPSIMYIO C TIOMOIIBIO IBYX
IJIOCKOCTEMN?
OtBer: YpaBHeHHE ABYX NepeceKalMXCH MJIOCKOCTEH — 3TO

VK-2.B.2




YpaBHeHHe NPSIMOii B MPOCTPAHCTBE

37.

C nomo1pio Kakoil (popMyIbl MOKHO HAMTH yroil MEeXIy

NPAMBIMH?

OTBeT: yroja Me:xay NpsiMbIMU MOKHO HAWTH U3 (GOPMYJIbI
ay+ag

s|:  TIe @3 W @3 — HANPABJISIONIHE BEKTOPbI
2

COSP il

NPAMBIX

VK-2.V.1
VYK-2.B.2

38.

Hopwmaus k ttockoctu umeet koopaunatsl (A, B, C); koopanHaTe
HaInpasJISoIEro Bekropa npsmoii (I,m,n)/

C noMo1bio Kakoi popMyITbl MOKHO HAMTH yroil MEXIy MPsIMO U
IIJIOCKOCTBIO?

OTBeT: YyroJ Me;Kay NpsiMOii H IVIOCKOCTHIO MOKHO HAWTH U3

dhopmyiibl
|Al + Bm + Cn|

VAT + B2+ 212+ m? + n?

sing =

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

39.

[To kako¥ Gpopmylie MOXKHO ONPECIIUTh PACCTOSIHUE OT TOYKH JI0
IJTOCKOCTH?

OTtBet: PaCccTosiHME OT TOYKHM /10 IJIOCKOCTH PABHO
|y + By, +Ca #D|
VaT+ET e
(Xo, Yo, Z0) KOOPJUHATHI TOYKH.

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

YK-2.V.1
[IK-5.3.1

40.

Hanumure kaHOHMYECKOE ypaBHEHUE ILTUIICA.

OtBer: KanoHHYecKkoOe ypaBHEeHHUE JJUINIICA MMeeT BU/
xZ J,z
az b2

VK-2.B.2

41.

Hanumure KaHOHUYECKOE YpaBHCHHC FI/II'Iep60pr.

OtBer: KanoHnueckoe ypaBHeHHe rUNEPOOJIbI HMeEeT BU
2 2

xt y )

al b2

YK-2.V.1

42.

Hanumure kaHoHUYECKOe ypaBHEHHUE TapadoIIbl.
OtBer: KanHoHn4YecKkoe ypaBHeHHe NapadoJibl HMeeT BH/
y:=2px

VK-2.B.2
IIK-5.3.1

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

Bomnpocs! (3agaun) i 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.

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

Kon
WHIAMUKATOPA

Y4eOHbBIM NJIAHOM HE IPEAYCMOTPEHO

MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepedern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM paObOTHI

Ilepeuenp Tem [UIs KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

Ne o/ [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
B KypCOBOM paboOTHI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpockl s mpoBeneHHs MPOMEXYTOUYHOM aTTeCTallud B BHJIE TECTHPOBAHUS

IIpeJICTaBJICHBI B Ta0wmIe 18.




Ta6muia 18 — [IpumepHsIii mepedeHb BOMPOCOB ISl TECTOB

e [IpumepHBIi IEpEYEHBb BOIPOCOB JJIs1 TECTOB Kox
/1 PHMEP P p g WHJUKaTOpa
TumnoBoil BapuaHT TECTOB
1 cemecTp
1 | Jana matpuna 1) a,, YVK-2.V.1
OIIK-1.3.1
a a 2) -ag
A= ( 11 1:)'
Oy oo
woE 3) ay,
Eé anredpanveckoe
JOTIOJIHEHHE Ass 4)  —ax
paBHoO... Orger: 3)
2 | U3 npuBeaéHHbBIX dyy  dyo YK-2.V.1
d d
MaTpuI] oOpaTHBIC 1) 21 22 [IK-5.B.1
0 a,,
CYIIECTBYIOT Y
MaTpHI. .. 0 0 ay
2) 0 0 am
0 0 ag,
A33 gy Ay3
3) | 0 ay; ap,
0 0 ag,
11 Gaz g
4) (ﬂﬂ Gz ﬂ:a)
0 0 0
Ortser: 3)
3 | Kakum meromom moxuo | 1)  I'. Kpamepa YK-2.3.1
CIINTh CHCTEM OTK-1.3.1
P Y 2) K.®.Taycca
OTIpeIeIUTEh OCHOBHOU
MATPHIIb KOTOPOi paBeH 3)  c moMoIIbI 00PAaTHON MaTPHIIBI
HYJIO 4)  mo0BIM CIIOCOOOM
OrtBer: 2)
4 | Cucrema copmectHa | 1)  OGoubiie 1 VK-2.3.1

TOrJa MW TOJIBKO TOraa,

KOrja...

2)  PpaHr MAaTPHUIbI CHCTEMbI PaBeH

PaHry pacliMpeHHOd MATPHULbI




CHCTEMBI
3)  panr pasen 0

4)  panr paseH 1

OrtBer: 2)
JIs BEKTOPOB @ H b | 1) BEKTOpHI meprEeHMKYISPHBI YK-2.V.1
BBITOIHSIOTCS YCIIOBHS: 2) BEKTOPBI MapaljIeIbHbI [1K-5.3.1
3) BEKTOpHI MapajuielibHbl U HE MOI'YT
by by b JeXKaTh Ha OJJHOM IPSIMOU
@ @y Az 4) BeKTOPBI JIeKAT HA OTHON MPAMON
Torna.... AJIH NapaJLIeIbHbI
Ortger: 4)
BexTopHoe 1) kommuHeapHoW  1wiockoctd, B | YK-2.3.1
IIPOU3BE/IEHUE BEKTOPOB KOTOpOH JIeKaT NMepeMHOKaeMble
dub— 510 BeKTOp... BEKTOpa
2) NepHeHIHKYJISAPHBIN
IUIOCKOCTH, B KOTOPOil Jiexar
nepeMHOKaeMble BEKTOPbI
3) HyleBoH
4)  coBmajalOmMi C OIHHUM U3
[EPEMHOXKAEMbIX BEKTOPOB
Ortser: 2)
PaccrosiHue OT TOYKH 10 1) |Axg+Byy+C| VK-2.3.1
TUIOCKOCTH MOKHO VAZ+B*VAZ+C7 OIIK-1.3.1
BBIYUCIIUTh o 2) A "As+B B, +C Co
dopmyue... \Jllﬂf+5'f+€f- u|IA§+E§+C§
3 |Axg+Byg+Czy+D)|
4) |dm+ Bn+Cp|

VAT B 07 mT 4n® 47

Ortger: 3)




8 | l'eomerpuueckoe wmecto | 1)  rumepOomoi YK-2.3.1
TOYEK IJIOCKOCTH, CyMMa 2)  mapaGoroii
pacCTOAHUN OT KaxJ0i
U3 KOTOpPBIX [0 JBYX 3)  OxpyxHOCTBIO
JAHHBIX TOYEK JTOH 4) ITHIICOM
TUTIOCKOCTH eCcTh
OrtBer: 4)
BEJIMYMHA TOCTOSIHHAS,
HA3bIBACTCH. ..
9 | Haiitn ypaBHEHHUE 1) x+1 _ y-2  z—4 VK-2.3.1
OpsIMOM,  TIPOXOASIICH -3 2 4
yepes TOYKY 2) X+l _ y+2 _ z+4
A(=1;2;4), : ? *
HEepIEHIUKYIISPHO 3) x-1_ y-2 =z—4
-3 -2 -4
TUTOCKOCTH
3x-2y-4z+1=0 4) % = i = %
Oreer: 1)
10 | Pemuts cuctemy | 1) x=0,y=1,z=-3 VK-2.3.1
JUHEUHBIX  YpaBHEHUMU 2)  x=0,y=1,2=-2
METOZIOM l'aycca
x+1;r—|-z:—2 3) X:O,y:'l,Z:2
2x —yv+3z=-10
—x+2y—z=5 4) XZO,y:-l,Z:-Z
Orser: 1)
11 | Beraucnuth 1) (_1 _5) YK-2.V.1
7 2
IK-5.B.1
2 -1y /1 -2 2 7 2
(j_ 2)(3 2) ) (1 n}
0 0
3y (1 )
7 2
9 (L )
Ortger: 1)
12 | Jlana matpuna 1) @Aas VYK-2.V.1

ITK-5.3.1




2) —agz

s SR b
A= :
(“:1 ﬂ"::) 3) g1
Eé anrebpanuecKoe 4 ~au
JIOTIOTIHEHHE 421 | OtBer: 2)
paBHO...
13 | Marpuua ATt 1) Aat-axa4-at VK-2.3.1
Ha3bIBaeTCsI  OOpaTHOM ) Al-Ax1
MaTpule A, eciu
BBITIOJIHAETCS YCIOBHE 3 A-A=A-AT'=E
4 At-A=0
Ortger: 3)
14 CKaﬂHpHBIM 1) |c_£| | E| Arccos o YK-2.3.1
[POU3BEICHUEM  JBYX -
= 2) la | b| ctg a
HCHYJICBBIX BEKTOPOB @
u b HasbiBaercs 9HCIIO, | 3) |E||E| COS ot
paBHoOE. .. -
4) lal|b|tge
Ortger: 3)
15 | Yemy paBHO cmemranHoe | 1) 0 YK-2.V.1
IPOU3BE/ICHUE BEKTOPOB ) 1
aba
3) -2
4) 2
Ortger: 1)
16 | YpaBHeHue mpamoii, | 1) (x—a)+(v—>b)=0 VK-2.3.1

MPOXOJIAIIECH 4Yepe3 IBe
TOYKHU MOXHO COCTAaBUTH

o ¢popMmyIe. ..

) Yoy _ Xy
B | Lt |

3) Alx—x)+B(y—y)=0
4) yv—yvy = k[x—xﬁ)

OrtBer: 2)




17 | F'eomerpuueckoe ™ecto | 1)  Ilapabomy YK-2.3.1
TOYEK, KOTOpbIE 2)  OKpyKHOCTS
XapaKTePU3YIOT
JKCHEHTpUCHTET € >1 3)  rumepbony
HpeJCcTaBIsieT cOO0M 4)  swmnc
Ortser: 3)
18 c 1) nedcTBUTEIBHOMN OChIO YK-2.V.1
OtHomieHne —
4 2) acuMNTOTOMN
Ha3bIBACTCH. ..
3) IKCHEHTPHCHTETOM
4) (pokaIbHBIM PaguyCcoOM
Ortger: 3)
19 | Haiitu ypaBHeHHe | 4y X +1_ y-2  z—-4 VK-2.V.1
3 -2 -4
OpsIMOM,  IPOXOoAsIen [IK-5.3.1
x+1 42 Z+4
yepes TOUKY |  2) == =
3 2 4
A(—1;2;4),
x—1 v—2 z—4
HEePICHAUKYIISPHO 3) S 5 .
TUIOCKOCTH
x+1 y+2 Z+4
3x-2y-4z+1=0 by ST LT
Orser: 1)
20 | Ompenenuth kakoe | 1) x“+y--8x=0 YK-2.3.1
aBHEHHE JTMHUT .
P 2)  x=-=,/25—y7
COOTBETCTBYET :
napabore... 3)  -2x%+3y7-4x+15y+4=0
4)  x+4y-2y*-5=0
OrtBer: 4)
21 | Pemwuth cuctemy | 1) x=0,y=1, z=-2 YK-2.3.1

JUHEHUHBIX  YpaBHEHUMU

METOAOM l'aycca

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

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




xt+yt+z=2
2 —y+3z=10

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

—Xx+2y—z=->5 Otser: 4)
22 | Beruncautb YK-2.3.1
-1 -1 4 -2 7 1
(1 1)'(3 2) 1) (—? n)
-7 0
2 (3 o)
1 0
3 ;)
0o 1
9 (5 7)
OrtBer: 2)
23 | Kakas u3 touek nexwur | 1) (0; 3) YK-2.3.1
Ha psAMor y =-2X + 1?7 | 2) (-1; 3)
3) (2;3)
4) (-2;1)
OtBert: 2)
24 | Tlpsmasy =2X +5 1) tg(5) YK-2.3.1
o0pazyer ¢ 2) tg(-2)
HOJIOKUTEITHHBIM 3) arctg(2)
HarnpasieHueM ocu OX 4) tg(2)
yTOJ 0., PaBHBIH. .. OtBer: 3)
25 | Yroa Mexy mpsiMbIMH 1) tge= ‘ 1-5 VK-23.1
1415
y=x+1y=5%+3
onpesensercs m | 2) TE‘P==‘1i;t5
bopmye: —(es)
3) w'e= |1+1$.:-5}
3-5
4 w'e= ‘1+155
Ortger: 1)
26 | [Ipn pemieHUH CUCTEMBI 1) ‘5 3 YK-2.3.1
8 7

JUHENHBIX  YpaBHEHUU




{421;3?1_:53 mo | 2) i —3?‘
IIpaBUILy Kpamepa 3) 5 3 ‘
onpenenutesb A umeer & =7
A
OrtBer: 2)

27 | Ilpu pelieHHuH CHUCTEMBI 1) (2;-1) YK-2.V.3
JUHEWHBIX  YpaBHEHUH 2) wmerton Kpamepa HenmpumeHum ITIK-5.3.1
{x1+ 2x, =0 3) (1;2)

4x, +8x,=1 5 (21
METOJIOM Kpamepa Orger: 2)
MIOJTY4YCH OTBET. ...

28 | Pemuth cHCTeMY 1) (1;0;0) YK-2.3.1
JIMHCWHBIX ~ ypaBHEHUIA 2) (0;1;0)
meromoM Kpamepa: 3) (0;0;1)

X, +x;—x3=0 4) (1;0;1)
[ffl__zii ii: ; g Otger: 4)

29 | IlokazatenbHass  ¢opma 1) NE) ei%n YK-2.3.1
KOMIUIEKCHOT'O YUCIia _ 3m
z=-1+iumeer BUn: 2) fze:

3) V2e'r
4) M’EEEE
Ortser: 2)
30 | Moaynb KOMITJIEKCHOTO 1) 0 YK-2.3.1
qucliia Z = —1 paBeH: 2) 1 IK-5.3.1
3) 2
4) 5
OrtBer: 2)

Cucrema OLICHUBAHUS TECTOBBIX 3aJaHUM:

1 tum) 3amanne KOMOMHUPOBAHHOTO THUIA C BHIOOPOM OJHOTO BEPHOTO OTBETA W3 YETHIPEX
MPEJIOKEHHBIX U 000CHOBaHHWEM BBIOOpA CUMTAETCS BEPHBIM, €CIIH MPABWIBHO yKa3aHa 1udpa
WCIIOJIb3yeMbIE TIPU BBIOOpE OTBETA.
COBIaJIEHHE C BEPHBIM OTBETOM OLIEHHUBaeTCs | OGajioM, HEBEPHBINA OTBET WIIH €T0 OTCYTCTBHUE —

H TIPHUBCICHBI

0 Oan0B.

KOHKPCTHBIC ApPTyMCHTHI,




2 Ttun) 3agaHue KOMOWHHMPOBAHHOTO THMA C BHIOOPOM HECKOJIBKHX BapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIH MPAaBUIBHO
yKa3aHbl TUGPBI U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yEeMbIE TIPH BBIOOPE OTBETOB.
[TonHOE coBMaeHHE C BEPHBIM OTBETOM OICHHBAETCs 1 0ayuioM, ecii JOMYyIICHBI OIUOKH WIIN
OTBET OTCYTCTBYET — () 6aIIoB.

3 tum) 3amaHue 3aKpBITOTO THIIA HA YCTAHOBJICHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIU
YCTAQHOBJICHBI BCE COOTBETCTBHS (MIO3UIMM W3 OJHOTO CTOJOIa BEPHO COIOCTABJICHBI C
MO3HIIUSAMH APYyroro ctojoua). [TorHoe coBmaaeHne ¢ BEPHBIM OTBETOM OlleHUBaeTcs 1 Oamiom,
HEBEPHBII OTBET WK €ro oTcyTrcTBHe — () 0amioB

4 tun) 3amaHue 3aKPHITOTO THIA HA YCTAHOBJICHUE IOCIIECIOBATEIBHOCTH CUYHUTACTCS BEPHBIM,
€CIIM TPaBUJIBHO yKa3zaHa BCs mocienoBarenbHOCTh udp. IlomHoe coBmageHne ¢ BepHBIM
OTBETOM OIIeHUBaeTcs | Gayiom, eciiv IOMYIIeHbI OIMOKYU UM OTBET OTCYTCTBYET — () Gayuios.

5 Tun) 3amaHue OTKPBITOTO THIA C PA3BEPHYTHIM OTBETOM CYHTAETCS BEPHBIM, €CIH OTBET
COBIAJa€T C OSTAIOHHBIM [0 COACPKAHUIO W TMOJHOTE. lIpaBWIIBHBI OTBET 3a 3aJlaHue
olleHUBaeTcs B 3 Oaiia, €Clii JIOMYIIeHa O{Ha OIKUOKa \ HETOUHOCTH \ OTBET MPaBUIIbHBIN, HO HE
HOJIHBIH - 1 a1, ecnu gomyineHo 6osiee 1 ommoOKH \ OTBET HEMPAaBUJIbHBINA \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeueHs TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIUXCS 3a09HON (POPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne n/mn Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
MH/INKATOPOB, XapaKTEpU3YIOMUX dSTanbl (HOPMUPOBAHHS KOMIICTCHLIMHA, COJEpXKaTcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYylOIIMX NOPSAAOK M IPOLEAYPY
NPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalMU O00y4JaroIInuXCs
I'VAIL

11. Meroaudeckue yka3aHus AJisE 00y4JaOIUXCs IO OCBOCHUIO JUCITUTUTHHBI
(Huoice npueoosamcs pekomeHoayuu no cocmasieHuto 0aHHo20 paszoeina)

11.1. MeTtoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOI'O
matepHana (eciu npedycmMompero yY4eoOHviM HAAHOM HO OAHHOU OUCYUNTUHE).

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepHana — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U sICHOE H3JIoKEeHHe ydeOHoro marepuana. HasHaueHue cOBpEeMEHHOM JieKIuu B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEWUIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yueOHOM mporecce JeKIUsl BBITOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0slacTH 3HaHuUsA, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIIEBOW YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPUYECKOH pabOThI COBMECTHO € IIPENOIaBaTEIEM;

— pa3BuUTHE MNpPO(ECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOSATEIBHOI'O TBOPYECKOTO MBIIIJIEHUSI.

— TOsIBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;




— IOJIy4eHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM M TEXHUKM U O
IIPOTHO3€ UX Pa3BUTHS Ha OJMIKaMIINE TO/IbI;

— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
MIOJIOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3iIU4HBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JIeKuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalued CIaiJoB H
UCIOJIb30BAaHUEM Da3JaTOYHOIO MaTepuajlia IpU IPOBEIEHUH KOPOTKMX JTUCKYCCH 00
OCOOEHHOCTSX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCLHUIUIMHE.

CrpyKTypa npefocTaBieHys JEKIHOHHOIO MaTepuara:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
—  DOopMyIMpPOBKA TEOPEMBI.

— J10oKa3aresnbCTBO TEOPEMBI.

— HMnmoctpupyroiue npumepsl.

11.2. MeTtoau4ieckue ykazaHUs UIsi OOYYAIOIMIUXCS TO TPOXOXKIACHUIO MPAKTUUYECKUX
3aHATUH (ecu npedycCmMompeno y4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

[TpakTHdeckoe 3aHSATHE SBISCTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTO
mpolecca, 3aKIII0Yaronasicsl B BHIIOTHEHUN 00Yy4alOIIMMUCS 10 PYKOBOJICTBOM IperoaaBaTens
KOMIUIEKCa YYEeOHBIX 33aJaHUN C IEIbI0 YCBOCHUS HAYYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIBITA TBOPUECKOU JACSITEILHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHS TSI 00YJAOIIEroCs SBISCTCS MPUBUTHE O0YIAFOIIHMCS
YMEHHH U HaBBIKOB MPAKTUYECKON IEATEIHHOCTH 110 U3y4aeMOM JTUCITUTLINHE.

[Tnaaupyemblie pe3yabTaThl IPYU OCBOCHUU 00yUYaAIONTUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOleHue, pacIiupeHHe M JAeTalu3alus 3HAHUW MPU PELICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4ueOHOI
JUCITUTLIINHBI,

— BBIpAOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TOJYyYEHHBIX 3HAaHUU JUIS
BBITIOJTHCHMS 3aTaHHI;

— ofecrnieueHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaTbHOU (Gopm
oOyueHusl.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN
[IpakTryeckne 3aHATHA HAYMHAIOTCA C 3alHCH B OKYpPHaI IIpenojaBaTelis
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBSABIAETCS TeMa MPAKTUUECKUX 3aHATHH.
[IpenogaBaTens YMTaeT YCIOBHE 3a/a4d M TIpeUIaraeT CTYACHTaM CaMOCTOSATEIILHO
peluTh 3ajady, MCIOJb3ysl 3HAHUS, MOJYYEHHBIE CTYIEHTOM Ha JeKuuu. CTyJeHT,
KOTOPBIN
CryneHT, nepBbIM PEUIMBIINHN 33/1a4y, BbI3bIBA€TCS K J0CKe. B ciydae ecnu cTyneHT
MPaBWJIBHO PEIINII 33714y, OH Moiy4aeT 5 O6amutoB. Eciu cTyneHT pemaer 3agady ¢ MOMOIIBI0
npernojaBaTens, To mnoiaydaer 4 Oamia. 3aTeM, B KOHIIE CEMECTpa, OLEHKH CTYJICHTOB
(BKJIIOYAst OLIEHKY MTOCEIaeMOCTH) MepeBosATCS B O0HYCHI (kauecTBO) oT 0 10 5 6anoB. OTH
O0HYCBI JOOABIAIOTCS K 001Iei cymMMe 06ayuIoB B paMKax MOJYJIbHO-PEHTHHIOBOM CHCTEMBI.
CryneHtaM BBIIaeTCs JTOMAallHEe 3aJaHie B BHUJAE 3ala4, KOTOPbIE OHU CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Metoauyueckue yKazaHus sl OOYJAIOIIUXCS IO MTPOXOKICHUIO CAMOCTOSATEIHHON
paboTHI



B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON pabOThI, 00YJAIONIUIICS BBIMOIHAET paboOTy MO
3aJIaHUI0 ¥ TP METOJMYECKOM PYKOBOJICTBE IpEIojaBatelis, HO 0e3 ero HemOCPEACTBEHHOTO
y4JacTusl.

Jlns oOyuaromuxcsi Mo 3a04HON (hopme OOydeHHUs, caMOCTOSITeNbHas PabdoTa MOXKET
BKJIIOUaTh B €051 KOHTPOJIbHYIO PaboTy.

B mpornecce BBINONHEHHST CaMOCTOSTEIbHOM paboThl, y oOydaromierocsi GopMupyercs
1es1eco00pa3Hoe IIaHMPOBaHUE pabouero BpeMEHU, KOTOPOE MO3BOJIAET UM Pa3BUBATh YMEHHS
Y HaBBIKM B YCBOGHHM M CHUCTEMAaTH3allMU NPUOOpPETaeMBIX 3HAHWI, 0OeCIeYnBaeT BBICOKHUI
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydYeHHs, IOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
poeCCHOHATBHOTO YPOBHSL.

MeTtoauyeckUMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaIOIIMX CSISIBISIOTCA:

—  y4eOHO-METOINYECKUN MaTepHa 1o IUCIHUILINHE;

11.4. MeTtoguueckue yKazaHMus Uil OOYYaroIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPELyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yyaroIuxcsl, OCyLIECTBISEMOI0 B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUATIIINHBIL.

B Teuenme cemectpa B cucreMe auctaHimoHHoro oOydyenus ['YAII B ¢opme
TECTUPOBAaHUS TPOBOJATCA JBE IPOBEPOYHbIE pPAOOTHI IO PELICHUIO 3aJad U OJUH
TEOPETUYECKHUIl onpoc (MepeueHb BOMPOCOB Ul TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucteMme qucTannuuoHHoro ooyuyenus I'Y AIl).

Pe3ynbTarhl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH OyyT YUUTHIBATHCS MIPU MPOBEACHUN
IPOMEXYTOUHOW arrecTaudud (IpU  MCIOJIB30BaHUM  OalbHO-PEHTHHIOBOM  CHCTEMBI
OLICHUBAHMS, KaXIbIi BUJ KOHTPOJIS OLIEHUBAETCA B Oamax, U3 KOTOPHIX (OpMHUpYyETCs
UTOTOBBIH pe3ysbTar).

11.5. Meroauueckue yka3zaHus Ui OOY4aroLUXCs MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTeCTalUN.

IIpomexxyTounass  artectansi  oOyyarolIMXCsl — HpeaycMaTpuBaeT  OLIEHUBaHME
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceost:

— D9JK3aMeH — (opma OLEHKM 3HaHUM, MOJYYEHHBIX OOydYaloIIUMCi B Ipolecce
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
NPUMEHSTh MX JUI PEIHICHUs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
MEePUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpLIACTCS aTTECTAllMOHHOM OLIEHKOH «OTIIMYHO,
«XOPOLIOY, KYAOBIETBOPUTEIILHO», «HEYIOBIECTBOPUTEILHOY.

— Cucrema OLIEHOK MpH MPOBEIECHUU MNPOMEKYTOUHOM aTTecTaly OCYLIECTBISIETCS B
cooTBeTcTBUM ¢ TpeboBaHusMH [lomoxenuit «O TekylleM KOHTpPOJIE YCIIEBAEMOCTH U
IPOMEXKYTOUHOM aTTectanuu cTyfaeHToB I'YAIl, oOyuaroumxcs nmo nporpaMmMaM BBICIIETO
oOpa3zoBanus» U «O MOAYIbHO-PEHTUHIOBOM CHCTEME OLIEHKU KadecTBa y4eOHOW paboTh
ctyneHToB B ['YAII».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




