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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBjeHuto moarotoBku/ crnenuasbHocTH 11.03.03  «KoHCTpyHpoBaHWE M TEXHOJOTHUS
AJIEKTPOHHBIX CPEACTB » HampaBieHHOCTH «[IpoekTupoBaHME M TEXHOJOTUS SJIEKTPOHHO-
BBIUMCIUTENBHBIX CpeACcTBY. Jucuumnanna peanusyercs kadeapoit «Nely.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTCHITUH:

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 «Cnoco0eH ncnoabp30BaTh MOJIOKEHUS, 3aKOHBI U METOJIbl €CTECTBEHHBIX HAYK H
MaTeMaTHUKH JJIsl peIeHUs 3a/1a4 MH)KEHEPHOU JesITeTbHOCTI

OIIK-2 «CrnocoOeH caMOCTOATENBHO MPOBOJIUTH IKCIEPUMEHTAIbHBIE MCCICI0BAHUS H
MCIIOJIb30BAaTh OCHOBHBIE MTPHEMbl 00Pa0OTKHU U MPEACTABICHUS MOTYYCHHBIX TaHHBIX)»

Conepkanve NUCHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX 4YHCEJ, CHCTeMaM{ JMHEHHBIX ypaBHEHUH, JIHHEWHBIMH MPOCTPAaHCTBAMH,
BEKTOPHOU anre0por U aHATUTUYECKON reOMeTpHeH.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cienyroume (OpMbl OpraHu3aliu
y4eOHOTO TIpolecca: JeKyuu, NpaKmuyeckue 3auAmus, Camocmosmenvhas paboma
obyuarowe2ocs.

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

OOmast TpyA0EMKOCTh OCBOCHUS JHUCUUILIMHBI COCTaBISACT S5 3adeTHBIX enuHui, 180
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Hucnummuaa «MaremMaTuka. AHATUTHYECKas TEOMETpUs W JIMHEWHas anredpa»
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCell cucTeMbl BBICHIETO O0pa3oBaHUS COBPEMEHHOTO  CHEIMAINCTa M HM3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  naHHOM  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYUCICHUH; 00BEANHACT OOJBIIMHCTBO PAHHEE N3YUCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PEUICHUS IPUKIIAHBIX 33a]]a4 U YHUBEPCAJIbHBIM SI3bIKOM HAYKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

Matematuueckue METOAbl HCCIIEOBAHUS, MOJCIUPOBAHUS, MPOECKTUPOBAHMUS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaYNTENbHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTUEM HAYKH H
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIBHONH TEXHUKH W WH(POPMAIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYEeCKOMY OOpa30BaHHUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
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. IlepeuyeHb IIAHUPYEMBIX PE3YJIHTATOB OOYyUEHUS MO AUCHHUIUIMHE, 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[lepeyeHs KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKECHUS

Kox u
Kareropus (rpymnmna) Kon n HanMeHoBaHMe HHIMKATOpa
HaMEHOBaHUE
KOMIIETEHIIAH MOCTHKEHUS KOMIIETEHIIAH
KOMIIETEHIIN U

VYK-2.3.1 3HaTh BUBI PECYPCOB U
OTpPaHMYEHUS AJIS PELLIEHUS MOCTaBICHHbIX
3aja4
YK-2.V.1 ymeTh NpoBOANUTH aHAJIN3
MIOCTABJIEHHOM L1€TH U (POPMYIHpPOBAThH
3aJ1auu, KOTOpbIe HEOOXOUMO PELIUTh JJIs
ONTUMAJIbHBIE
YHuBepcanbHble €€ JIOCTHXKEHUS
CIocoObl UX
KOMIIETCHIIUU VYK-2.Y.3 ymeTs BbIABUTATD
pELIeHNUs, UICXOAs U3 . .
aNbTepHATUBHBIE BAPUAHTHI IEHCTBUH C

VYK-2 Cnocoben
ONPEIEIATH KpyT
3aJa4 B paMKax
IIOCTABJIEHHOW LIEH
U BbIOUpaTh

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

pelleHrs 3a/1a4, B TOM YHUCJIE C TTIOMOIIIbIO
MMEIOTIHNX CS

U(POBBIX CPEICTB
peCypcoB u

N VYK-2.B.2 BnageTr HaBbIKaMu BBIOOpa

OTpaHUYEHUN

ONTHUMAJIBHOTO CII0Cc00a peUICHUA 3a0a4 C




Y4ETOM MMEIOIINXCS YCIOBHH, PECYPCOB U
OTpaHUYECHUN

Oo6menpodeccnoHanbHbIC
KOMITETCHIHH

OIIK-1 Cnocoben
HCIIOJIb30BaTh
MOJIOKEHUSI, 3aKOHBI
U METOJIbI
€CTECTBEHHBIX HAYK
Y MaTeMAaTUKH JIJIs
perieHus 3aaaqy
WHXXEHEPHOM
JIeATETbHOCTH

OIIK-1.3.1 3HaeT ¢pyHIaMEeHTAIbHbBIC
3aKOHBI IPUPOABI K OCHOBHBIE (PU3HUECKUE
MaTeMaTUYECKUE 3aKOHBI

OIIK-1.Y.1 ymeer npuMeHsTh (pU3NIECKHE
3aKOHBI 1 MAaTEMaTH4YE€CKH METO/IbI JIJIs
pelieHns 3a/1a4 TEOPETUIECKOro U
IPUKIATHOTO XapaKTepa

OIIK-1.B.1 BnageeT HaBbIKaMu
UCIIOJIb30BaHUs 3HAHUN €CTECTBEHHBIX HAYK
Y MaT€MAaTUKU TIPHU PEUICHUU MTPAKTUYECKUX
3a/1a4y

O6menpodeccruoHanbHbIE
KOMITCTCHIIHH

OIIK-2 Cnocoben
CaMOCTOSITEIILHO
MIPOBOJIUTH
IKCIICPUMCHTAIIbHBIC
WCCJICIOBAHMSI U
UCIIOJIb30BaTh
OCHOBHBIC ITPUEMBI
00paboTKu 1
MIPEJICTaBICHHUS
MOJTYYCHHBIX JIAHHBIX

OIIK-2.B.2 BnazneeT pa3iuyHbIMU
BapUaHTaMHM PEIICHUs 3a7a4H, OLCHUBAs UX
JOCTOWHCTBA U HEIOCTATKU

2. Mecro nucuurnHbl B cTpykType OI1

Juctumuimaa He Oasupyercs Ha 3HAHHSIX, paHee MPHOOPETESHHBIX CTYJICHTAMH IPH
M3YYEHUHU B BY3€ KaKUX-IHOO TUCIUILIMH.
3HaHus, MOTYYEHHBIE IPU W3YYCHUU MaTepuaia JaHHOW JUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSTEJIbHOE 3HAUYEHHE, TaK U UCIIOJIb3YIOTCS PU U3YYEHUU APYTUX JUCHUILIINH:
- Maremaruka. Teopusi BEpOATHOCTEN U MaTeMaTUYECKAs] CTATUCTHKA

Tadimue 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITNHBI

3. OO0BEM | TPYJOEMKOCTh JUCIIUILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUIIOB yueOHOU
paboThI O AUCIUIUTHHE (M pacTpeie]IeHne 3TOH TPYAOEMKOCTH 110 CeMecTpaM) IpeACTaBICHEI B

TpynoeMKocTb 1o
Bun yuebnoii paboTbl Bcero ceMecTpam
Nol
1 2 3

Oobwan mpyooemKocmp OUCYUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npaKxmuyecKkoil no020moeKu
Ayoumopnule 3anamus, BCEro vac. 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

npakTuueckue/cemunapckue 3anarus  (I13), 34 34

(gac)

nabopaTtopHubie padoTs (JIP), (uac)

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

HK3aMeH, (4Jac) 54 54




CamocmosamenvHas paboma, Bcero (Jac) 58 58

Buo npomesxcymounoii ammecmayuu: 3adyer,
madd. 3auger, sx3amed (3auer, Judd. 3aq, OK3. OK3.

DK3.*%*)
IIpumeuanue: * KaH M IATCKHiT SK3aMeH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TeMBl JUCHUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TaOIUIIE 3.

Ta6yimma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pasnenbl, TEMbI AUCIUTLTHHBI Jlexwmn | 113 (C3)) - JIP KT CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1

Paznen 1. KoMIutekCHBIC YnClIa 1 MATPHLIBI 6 8 10
Paznen 2. CucteMbl THHEHHBIX YpaBHEHUIH 6 9 10
Paznen 3. JIunelinbie MpoCcTpancTBa 5 0 10
Paznen 4. Bekropsl 6 8 10
Paznen 5. [Ipsmast Ha IIOCKOCTH 4 4 6
Paznen 6. IIpsmas 1 MI0CKOCTh B IPOCTPAHCTBE 4 5 6
Pasnen 7. KpuBble BTOPOro nopsaka 3 0 6
Hroro B cemectpe: 34 34 58
Uroro 34 34 0 0 58

IIpakThueckass IOATOTOBKA 3aKIIOYAETCd B  HEMOCPEICTBEHHOM  BBIIIOJHEHHUH
Oo0y4JaromMMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOuIE 4.

Tab6nuia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO 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. V3pnedueHue kopHs U3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonstue martpunel. JIuHelHble onepanuu Haja marpuuamu. JIuHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTh MaTpull. TpaHCIIOHHMPOBAHUE MATPHILL.
YMHOkKEHHe MaTpull. MHOTOWIEHBI OT KBaJIpaTHBIX MaTpHll (4 Jaca)
2. Onpenenurenu u ux cpoiictsa. ObpatHas MaTpuna. Pemenue npocreimmx
MaTpU4HbIX YypaBHEHUH. MaTpuyHblli METOJ PEIICHUS JMHEHHBIX
ypaBHeHHUH. (2 gaca)
Meton Kpamepa. Meron I"aycca. (2 gaca)
CoOcTBeHHbIE 4YHClIa U COOCTBEHHBbIE BEKTOPBHI KBaJAPATHBIX MaTpHIL.
DYHKIMU OT KBAJIpaTHBIX MaTpHIl (2 yaca)
3. Jluneininple nmpoctpaHcTBa. Omnpenenenne W npumepsl.  basuc n
KoopauHaThl.  JluHeliHble mpeoOpa3zoBaHus. Marpuna — JIMHEHHOro
npeoOpaszoBanud. (5 4acoB)




I'eomeTpuueckue BekTopsl. OCHOBHBIE OmnpeneneHus. JInHelHbIe onepanun
HaJ BekTopamu. JInHeliHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHnars!.
CucreMbl KOOpJIMHAT HA IJIOCKOCTH U B IpocTpaHcTBe (4 yaca)

CkansipHO€ IIPOM3BEICHUE BEKTOPOB. BEKTOpHOE MPOU3BENEHNE BEKTOPOB.
CMmenianHoe Ipou3Be/IeHHuE BEKTOPOB. (2 yaca)

VYpaBHeHHs] NpSIMOM HA IUIOCKOCTH. 3ajjaud Ha COCTaBJIEHHE ypaBHEHUI
npsiMoi. (2 Jaca)

Yron Mexay NpsiMbIMU Ha IUIOCKOCTH. PaccTostHue OT TOUKHU 10 IPSIMOW HA
wiockocTu. Paccrosinne Mexay napasuieabHbIMU IPsIMBIMU. (2 yaca)

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

Yron Mexny INIOCKOCTAMU. YTOJI MEXIy IPSIMBIMU B IIPOCTPAHCTBE. YTOJ
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosHME OT TOYKM [0 IUIOCKOCTH.
PaccrosHne Mexny napajiesIbHBIMU IUIOCKOCTSMH. Paccrosinue oT To4ku
710 IIPSIMOM B IPOCTPAHCTBE. (2 yaca)

Onnunc. ['unepbona. [lapabona. IlonspHoe ypaBHEHHE KPHBOW BTOpPOTO

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 TPYAOEMKOCTh IPUBEECHBI B TAOIUIIE 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. | JeiicTBus HaJ KOMILJIEKCHBIMU 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.
YMHOKEHNE MaTpuULl
4. KonTponbnas padora Nel Pewmenne 2 1
3a/1a4
5. | Boluncnenue onpenenurenei. 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 BEeKTOpOB 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 HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | MPAKTHICCKOH | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI

V4eOHBIM IIAaHOM HE npeaycMOTpCHO

Bcero

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

4.6. CamocrosTenbHas paboTa 00yJarouIxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.

Tabmuna 7 — Bunbl camocTosTenbHONU pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHO# paboTh
qac qac
1 2 3

W3yueHne TeOpeTHIecKoro MaTepuasia

16 16
qucuuriaHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
ITonroroBka K TeKyleMy KOHTPOJIIO 16 16




ycneBaemoctu (TKY)

Jowmaraee 3amganue (/13) 16 16

KonTtposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpoMeXyTOYHOU
arrectaruu (I1A)

10 10

Bcero: 58 58

5. IlepedyeHnb yueOHO-METOUYECKOTO 0OECTICUCHUS

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 YU€OHBIX U3TaHUN

[lepeuenp mevaTHBIX 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.

Ierporuu, U.A. UybapoB. — Dnekrpon. gan. — CII0. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | Hosukos, A. 1. Havana nuHeiHO# anreOpsl 1 OBC Jlanb
m/book/71997 aHaIMTHYECKasi reoMeTpust : yueObHoe 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 ; TOA

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, W. 1. YepHsix. — 5-e u3a-e, UCp. U A0, —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, /1. B. Kypc aHaauTHUecKOi T€OMETPUH U 3BC Jlanb

om/book/58162

TUHEHHOH anreOps! : yueOnuk / Jl. B. beknemuiies. —
13-e uzn., ucnp. — Cankr-IlerepOypr : Jlans, 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. Jlnneitnas 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 y4eOHHK U TPakTUKYM 1uisi By30B / E. I'. TlnoTHuKOBa, 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 anreopa u

00de/493221 aHATMTHYECKasi TeOMETpHs: yueOHOoe mocooune s
By30B / . X. CabutoB, A. A. Muxaes. - 2-¢ u3J.,
ucnp. u non. - Mockpa: M3gatensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | IlaxomoBa, E. I'. Jluneiinas aiaredpa u
00e/434042 aHanmuTH4YecKas reomeTpusi. COOpHUK 3a1aHuit:

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

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOe
0de/430892 noco6wue aisi By3oB / E. H. JIyosiruna, E. M.
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-
TEJICeKOMMYHUKAalIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALMOHHO-
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 MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 MPOTPAMMHOTO OOECTIeUeHHs TIpeicTaBicH B Tadsmire 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 AUCIUILTUHE

[lepeueHs WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH 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.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)
1 | YueOnas aynuTopus A 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHH yi. I'actenno, 1. 15,

CEMMHAPCKOI'0 TUIIA, IPYIIIOBBIX ¥ NHIAWBUAYAIBHBIX
KOHCYJIbTAIIUH, TEKYILETr0 KOHTPOJISA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crennanu3upoBaHHas MeOelb;
TEXHUUYECKHE CPEJICTBA O0YUEHUsI, CIIyXKaIUe IS
IIpeJCTaBIeHUs yueOHOM nHpopMany 60IbLION ayAUTOPUH;
Ha0Op IEMOHCTPAIIMOHHOTO 000PYIOBAHUS

2 VYyeOHast ayuTOpus AJs IPAKTHUECKUX 3aHATUH, 3aHITHIA yi. 'actenno, 1. 15,
CEMHUHAPCKOT0 TUIIA, TPYNIIOBBIX U UHIUBUIYAIbHBIX
KOHCYJIbTAIIUH, TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM
arrecrauuu. OcHaienue: Cnenuain3upoBaHHasi MeOelb;
TEXHUYECKHE CPEJICTBA OOyUCHUS, CITyKaIUe TS
npecTaBieHus yueOHoM nHpopmanuu 60Jabp1I0N ayJUTOPHH;
MIEPEHOCHOM HAOOP IEMOHCTPAIMOHHOTO 000PYI0BaHUS

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTECTAIlNH
10.1. CocTaB OIIEHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHON aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

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
KOMIIETeHIIUH, KOTopas mpuBeaeHa B Tadnuiue 14. B TeueHune cemecTpa MOXET UCIOIb30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpCUTETa,  IpaBHUIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUI

Or11eHKa KOMITETEHITUH

XapakreprcTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayutbHas mIKana PaKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHal;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHOM M JIOMOJHHUTEIBHON JHUTEPATYypHI,
TECHO NPHBS3BIBAET YCBOCHHBIC HAYYHBIE TIOJIOKEHHS C TIPAKTUICCKOM
JeSITeTbHOCTBIO HAIIPABIICHMUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BbIJIBUTaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— CcBOOOIHO BJIAJICET CHCTEMOH CTIEMAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(GaYTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYWECTBY M3JaraeT €ero, OINWUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBA€T YCBOECHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbI€ [TOJI0KEHNUS;

— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;

— BJIaJICET CUCTEMOM CIIeMaIN3UPOBAHHBIX OHSITUH.

«yZI0BJIETBOPUTEIIHLHOY
«BAYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMMpasCh HA 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYPBI;

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJIAJIeET CUCTEMOM CHELMAIN3UPOBAHHBIX TOHSITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUYECKOM NPHUMEHEHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

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

Ta6muma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne i/t

[lepeuens BonpocoB (3a7au) A7 SK3aMeHa

Kon
WHJMKaTOpa

3amaunue 1.

OTBer:

1) BblYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCEN B
anreOpanyeckoit popme 3arnucu
(54 2i) = (6 + 5i)

Otser: 20+37i

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

1. COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

yrBepakaeHue: «/leiCTBUTEJbHAs 4YacTh MPOU3BEICHUA
KOMILUIEKCHBIX 4HceJl B ajredpamveckoi ¢opme 3anucu

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

3amganue 2.

1) Bb4ucIUTh MPOM3BEICHNE KOMIUICKCHBIX YUCET B

VK-2.3.1

HegepHno (BepHBIM 0TBETOM SIBJISIETCH




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

OrBer: 19+17i

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

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCS YTBep:KIeHHeE:
«[leiicTBUTeIbHAST YACTh MNPOW3BEIEHUS KOMILIEKCHBIX
ynceJ B ajreopamyveckoii gopme 3anucH BbIYNCASETCH KaK
Pa3HOCTHL NPOU3BEJAeHHS JAeHCTBUTEJbHBIX 4YacTeil H
NMpou3BeleHUs MHMMBbIX YacTell COMHOXKUTeJIe»).

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

OrBert: 40-5i

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

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

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

OtBet: 52-77i

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

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




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

Otget: 60-51i

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

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

3amanue.
1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCEII.

4, = E{cusE +:'5an] n Z,= ?{cus;+ i s:'n;:l

OTtBer: 35((‘05‘5 + i sin E) = 35i
2) Bepno mm yrBepkaeHUE: «JIIs BBIMUCIEHUS HPOM3BEICHHS

KOMIUIEKCHBIX ~ 4YHMCEJl ~ HeoOXOoAMMO  3amucarh  HX B
anredpandyeckoM Buje». OTBET apryMeHTUPYHITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpu BbIYMCIEHUM TNPOU3BEJAEHUS KOMIUIEKCHBIX YHCeJ B
TPUTOHOMETPUYECKOI dhopme MOAYJIb pe3yJbTara
BbIYMCJISIETCS KaK MNpou3BelleHHe MOAYyJeidl MHOXKHUTeseH, a
apryMeHT 4MCJIa PaBeH CyMMe apryMeHTOB COMHOXKHTeJIei»).

YK-2.V.1

3aganue.
1) BeruncnuThb 4acTHOE KOMILJIEKCHBIX qucen B
TPUTOHOMETPHUUECKOHN (opMe 3anucHu.
m T
10(cos—+1i sin—
Zy _ ( 3 T zj

Z, S(cos=+1izinT)
& &
OtBer: 2 (rnsg + i sin E) =\3+i
2) Bepuo mau yrtBepkacHue: «lIpy  BBIYMCIECHHH YacTHOTO
KOMIIJIEKCHBIX YMCEN MOJYJIb U apIYMEHT Pe3yJIbTaTa sIBISIOTCA
pe3yJibTaTaMu JEJICHUS MOAYJIS IEJIMMOTO Ha MOJYJIb JEIUTEI
U apryMeHTa JAeJuMOro Ha aprymeHt jenutens». OTser
oOocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS YTBEpP KIACHHUE:
«IIpy BBIYMCICHMH 4YACTHOIO0 KOMILUIEKCHBIX 4HCeJl MOAYJb
pe3yJabTara siBJsIeTCS pe3yJbTaTaM JAeJIeHUs1 MOAYJIsl 1€ TUHMOro
Ha MOAYJIb [eJIMTe/Isl, a apryMeHTOM - Pa3HOCTb apryMeHTa
AeJUTeNs U ApryMEeHTa e TUHMOr0»).

VK-2.V.3

Kaxk Ha3piBaercst hopma 3amucy KOMIUIEKCHOTO YHCIIa, HMEIOIIAs
BU 7=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ITOM 3amHCH |z| U @?

VK-2.B.2




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

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

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

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

OIIK-1.3.1

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

OIIK-1.V.1

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

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

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

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

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

Hatinure 3-10 crenens uncna Z
Ortsert: -1000

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

OIIK-1.B.1




Eciau xe ucnoab3oBath ajgredopanyeckyro ¢Gopmy 3anucu, To
He00X0IMMO B JAaHHOM cJIy4ae 3 pa3a YMHOKHUTH YHCJIO CAMO Ha
ce0st (MM UCIOJIBL30BATh (POPMYJIYy COKPAIIEHHOT0 YMHOKEHMS1)

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

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

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

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

c=(s 5 1)

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

Oteer: b)  Wolfram Mathematica

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

2 -2
a=(4 3 e=( ¥)

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

b) Wolfram Mathematica

OIIK-2.B.2




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. BriGepure u3 crincka mudpoBbie cpesicTBa, KOTOPHIE MOTYT

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

Orser: b)  Wolfram Mathematica

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

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

Oteer: b)  Wolfram Mathematica

1. 3amummure pe3ynpTaT AeWCTBUN HaJ MaTpPUIIAMU.

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

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

N T

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

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

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

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

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

YK-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
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 JUIsl pEIICHUs JaHHOW 3a/1auH.

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 HA00P MaTeMaTHYeCKUX (PYHKUMH B TOM YHcJIe
CHCTEMY KOMIIbIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YAJIbHBIM COINIPOBOKICHUEM.

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

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_/—11 6
AH_( 4 22)

2) BeibepuTte u3 criricka M(poBbIe CPENICTBA, KOTOPHIE MOTYT 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- nporpaMmmuoe o0ecneuenne, 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 criricka HU(ppPOBbIE CPeICTBA, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI JIJIs1 pELICHMs] TaHHOW 3a/1auH.

a) Microsoft Access



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

b) Microsoft PowerPoint
C) Wolfram Mathematica

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

11.

3ananue 1.

1) Haiitu onpenenuteb 2-ro MOPsIKa MaTPUIIBI
2 5

-3 7

OtBert:29

2) OO0OCHYHTE KaK BBIYHCIIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Otser:

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

3aganue 2.

1) Haiitu 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 MNPOM3BEACHHE JJIEMEHTOB BTOPOil  (1M0004HOM)
JANATrOHAJIN

3ananue 3.

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

5

OtBer: 23

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4Tro0bl BLIYMCINTH ONpele/uTe/lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEICHHUS JJIEMEHTOB IJIABHOW NHATOHAJIN
BbIYECTh IPOM3BeJeHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

VK-2.V.3



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:

Jliis1 TOro 4To0bl BHIYMCJIUTH ONpe/euTe/Ib BTOPOro MopsijaKa
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:

Jiis1 TOro 4ro0bl BHIYMCIUTH ONpeAeUTe] b BTOPOro MOPsSiAKA
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

VYK-2.B.2
1 2 -1
3ajanue: 1aHa Matpuua | 3 1 2
4 —2 5
Haiinute anrebpanueckue A0MOIHEHUS:
OtBer: 9
12. Otser: -7
3. As
OrtBer: -5
4. A:E
Oteet: 10
5. Ajzj
OtBer: -5
13 YeMy paBeH onpeenuTeNb TPEYroabHOW MaTpUILIbI? OIIK-1.3.1

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 YUCJIAMH paBHA HYJIECBOH
CTpOKe:
a, 4, + a,A, +--+a, A, =0,

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

Py -

OtBer: Takue cTPOKM MATPHUIIBI HA3LIBAIOTCS JIMHEHHO
3aBHCHMBbIMH

OIIK-1.V.1

15.

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eaunnunas MaTpHILia N -ro NOpsJIKa.
Kak Ha3pIBatOTCS Takue MaTpUILbI?

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

OIIK-1.B.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)
3aganue 2. Haiitu matpuiy X u3 ypaBuenust 4 * X = B, rue
-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= B =
(3 —?) (2‘3‘ 19)
OTser:
_ {5 4
xX= [_2 _1)
3ananue 5. Haiitu matpuny X u3 ypasaenust A # X = B rue
1 -3 14 5
A= BE=
(2 —S) (34 12)
Ortser:
_(5 2
X= (—3 —1)

OIIK-2.B.2




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 CUCTEM JIMHEHHBIX allreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

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

YK-2.V.1

19.

CpaBHUTE YCIOBUSI IPUMEHEHHUS METOOB PELICHUS CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo1 perieHrs CUCTEMbI JIMHEHHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
OTIpeIeNIUTENb MaTPUILIbI CHCTEMBI paBEH HYJIIO?

Otser: Eciu onpegeanreb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJbKO METO/ UCC/IeJ0BAHUSA CHCTEMBI
JIMHelHbIX ypaBHeHuil ['aycca, npyrue meroabl (MeTox
Kpamepa u MeToa MAaTPUYHBIX YPaBHEHHI) MOT'YT
NPHUMEHATHCS NPH YCJIOBHH, YTO MATPUILIA CHCTEMbI
KBaJpaTHAas U ONpeJe/IMTe b e¢ He PABEH HYJII0.

VK-2.V.3

20.

CpaBHuTE yC0BHs IPUMEHEHHS METO0B PEILIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoi MeTO peleHNs] CHCTEMBI JTMHENHBIX
areOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM clydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

Otser: Eciim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJIUYECTBO YPABHECHUI He
COBIIAJAI0T), TO MIPUMEHSAETCS TOJbKO METO UCCJIeIOBAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHu#i ["aycca, Apyrue MeToabl
(metrox Kpamepa u MeTox MATPUYHBIX YPABHEHHU ) MOI'YT
NPUMEHATHCA MPHU YCJIOBUH, YTO MATPHULIA CHCTEMBI
KBa/JIPATHAs U ONpPeNe/IMTE/Ib ee He paBeH HYJII0.

VYK-2.B.2

21.

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

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

OIIK-1.3.1

22.

Kaxk Ha3bIBaeTcs IByMepHas CHCTEMa KOOPAWHAT, B KOTOPOM
KaKJasi TOUKa Ha MJIOCKOCTH OINPENETAETCS IBYMS YHCIaMHU -
MOJIIPHBIM YIJIOM U MOJSIPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOI KOOPAMHAT.

OIIK-1.V.1

23.

Kak Ha3bIBaeTcs cucremMa KOOpAMHAT, B KOTOPOM Ka)kJasi Touka B
POCTPAHCTBE OIpeaeseTcs TpeMs ynuciaamu - (I, 6, @), Tae r—
paanyc-BeKTOp TOYKHU, § U ¢ — 36HUTHBIN U a3UMYTAIbHBIN YTIIbI
COOTBETCTBEHHO?

OtBer: Takas cucreMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPAUHAT.

OIIK-1.B.1

24,

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

OIIK-2.B.2

25.

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

YK-2.3.1




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

26.

[To xakoit popmyse onpenensiercs CKalsipHOe IPOU3BeICHUE
BEKTOPOB?
OTtBer: CkajisipHOe Npou3Be/ieHNe BEKTOPOB OIpeiesisieTcs 1o

dopmy.e |dl = |b| = cosa

YK-2.V.1

27.

[To xakoit popmyse BBIYUCIAETCS CKATSIPHOE IPOU3BEACHHE

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

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

YK-2.¥.3

28.

[To kakoit popmyIie BEIYUCIAETCS BEKTOPHOE IPOU3BEACHUE

BEKTOPOB, €CJIM U3BECTHBI UX KOOPAWHATHI B IEKAPTOBOM CUCTEME

koopauHart (X, Y, 2)?

OtBer: BekTOpHOE IpOoN3BeAeHHE BEKTOPOB ONpPEAe/IseTCs 10

dpopmyie
i j ok

oM 5

VK-2.B.2

29.

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

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

OIIK-1.3.1

30.

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

OIIK-1.V.1

31.

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

touky M(2,4) u nepreHIUKyISIPHON MPAMOiA — = vy

OTBer 3ammcaTh B BHUAE YpPaBHEHHWsS TMPSMOHW C  YIJIOBBIM

kod(duUImeHTOM

Orser:

¥y=-1,25x+6,5

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

OTBer 3ammcaTh B BHUJAEC YpaBHEHHUS TPSMOW C  YIJIOBBIM
KodduUImeHTOM

OTBer:
¥=1,25x—5,25

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

—4 -5

OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
KodduImeHTOM

touky M(—1,—3) u napamiensHo mpsMoit

OIIK-1.B.1




OTBer:
¥y=1,25x—1,75

3aganue 4. CocTaBUThb YpaBHEHUE MNPSIMON MPOXOMSIICH uepes

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

OTtBer:

¥y=02x—1,2

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

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

OtBer 3ammcaTh B BHUAE YpPaBHEHHS MPSMOH C  YIJIOBBIM

ko3 urmeHTOM

OrtBer:

y=-1,25x+4,75

32.

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

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

OIIK-2.B.2

33.

Chopmynupyiite  HeoOXoauMOe U JOCTATOYHOE  YCIOBHE
napauieIbHOCTH MPSIMOU U TIJIOCKOCTH.

OTtBerT:

Jas Toro, yro0bl MpsiMasi M IJIOCKOCTh ObLIM NMapaJliejJbHbI,
He00X0AMMO H [J0CTAaTOYHO, YTOObI BEKTOP HOPMAJIH K
IVIOCKOCTM W  HaNpaBJSIOIIMA  BEKTOP NPAMOH  ObLIM
NnepreHInKyJIAPHBbI.

YK-2.3.1

34.

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

OTBeT: YpaBHeHHe NPsSIMOi, MPOXOsilied Yepe3 TOUYKY (Xo, Yo,
Z0) ¥ UMeEIOIAsi HANPABJSIIONINH BeKTOp ¢ Koopaunatamub (I,

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

YK-2.V.1

35.

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

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

Y1, Z1) u (X2, Y2, Z2) ©IMeeT BUJL

VK-2.V.3

36.

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

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

VK-2.B.2

37.

C nomol1pio Kakoi (hopMyIIbl MOXKHO HAalTH YIOJl MEXITY

OIIK-1.3.1




NPAMBIMH?
OTBeT: yroa Mexay NpsiMbIMH MOKHO HAWTH U3 (POPMYJIbI
ayag

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

Cosgp =

NPSIMBIX
Hopwmaib k mimockoctu umeet koopauHathl (A, B, C); koopauHaThl OIIK-1.V.1
HarpasJISoNIEro Bekropa npsmoii (I,m,n)/

C nomo1bio Kakoit popMyIibl MOKHO HAITH yroil MEeXIy NMPsIMOH U

IIOCKOCTBIO?
38. OTBeT: yroJ Mexay NpsiMoil ¥ MJI0CKOCTHIO MOKHO HAWTH U3
(hopmyiibl
. |Al + Bm + Cn|
sing =

VAT + B2+ 212+ m? + n?

ITo xakoii popMyIie MOKHO ONPEACIUTH PACCTOSTHUE OT TOYKHU JI0 OIIK-1.B.1
IJIOCKOCTH?

39. OtBer: PaccTosiHue OT TOYKH 10 IJIOCKOCTH PABHO
| Ax,+By, +Ez,+D|
(Xo, Yo, Zo) KOOPAMHATHI TOUKH.
Hanumure kaHoHMYECKOE ypaBHEHUE JUINIICA. OIIK-2.B.2

OtBer: KanoHH4YecKkoOe ypaBHEeHHUE JJUINIICA MMeeT BU/
40. 7 3

X + ¥ -1
az b2

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

Hanumure kaHoHMYECKOE YpaBHEHHE TUIIEPOOPHI. YK-2.3.1

OtBer: KanHoHHYeckoe ypaBHeHHE rUNepd0JIbI UMeeT BU/
41. 2 z

Y _ 1
al b2

Hanumure kaHoHUYEeCKOe ypaBHEHHUE TapadoIbl. YK-2.V.1
42. OtBer: KanoHHYeckoe ypaBHeHHe Mapado0/ibl HMeeT BU/L
y:=2px

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Kon

Ne /1t Tlepeuens Bopocos (3agay) i 3auera / nudd. 3auera
p P (sana) 1 D HHIUKATOpa

Y4eOHbBIM NJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [N KypCOBOTO MPOEKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B TabwuIe 17.
Tabnuna 17 — Ilepeders TeM UIst KypCOBOTO TPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM pabOTHI

Ne /i [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
B KypCOBOM paboOTHI

Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

Bonpocsl s nmpoBeneHUs NPOMEKYTOYHOM aTTecTalid B BHUJAE TECTUPOBAHMSA
IIpeJICTaBJICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB




Ne . Kon
[IpumepHbIil TepedeHb BOMPOCOB ISl TECTOB
n/n MHAMKATOpa
1 | Mana matpuna 1)  a, YK-2.3.1
2) -ay;
_(“11 ﬂ"1:)
A= .
@33 Qa3 3
) Ay
E¢  anreGpamveckoe
JIOTIOJIHEHHE A, 4) —ay
PaBHo... OrtBer: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
2 | I3 npuBeIEHHBIX dy;  djp YK-2.V.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 as,
CYIIECTBYIOT Y
MaTpHII. . . 0 0 ay
2) |0 0 ay
0 0 ag
d33 dy3 A43
3) | 0 azx ap
0 0 a;,
11 2 Qi3
4) \axn @z aux
0 0 0
OrBer: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
3 | Kakum meromom | 1) T'. Kpamepa YK-2.V.3
MOKHO eIINUTh
P 2) K.®.Taycca
CHCTEMY,
OTIpE/IENHTE b 3) ¢ moMoIIbI0 00PAaTHONW MAaTPHIIBI
OCHOBHOM  MaTpHIbI 4)  moGBIM CIIOCOBOM




KOTOPOM paBeH HYIIIO

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

000CHOBBIBAIOIIINE BHIOOP OTBETA)

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

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

KOrja... PaHry paclIMpeHHOil MaTPUIIbI

CHCTEMBI
3) panr pasen 0
4)  panr pasen 1
OtBet: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
IPaBUIbHBIM OTBET M 3aIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

JI1s1 BeKTOpOB 4 U b | 1) BEKTOPHI IEPIEHMKYIAPHEI OIIK-1.3.1

BBITOJTHSIOTCS 2) BEKTOPbI MapajliebHbI

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

IpsAMOit

by by b 4) BeKTOPHI JeKAT Ha OJHOW NPSAMON

Gx Ay Az OtBer:2) 4)

Torza. ... (MucTpykmus: TlpounTaiite TEKCT, BHIOEpPHUTE
NpaBUJIbHBIE BAPHAHTHI OTBETOB W 3aIHIIUTE
apryMeHTHI, 000CHOBBIBAIOLIHE BBIOOp
OTBETOB)

BekropHoe 1)  xommuHeapHOii miaockoctd, B Kotopoii | OTIK-1.Y.1

IIPOU3BE/ICHUE JIeKaT MEPEMHOKAEMbIE BEKTOPA

BEKTOpOB @ U b — 310

BEKTOD. ..

2) TNepNeHIUKYJISPHbIH TJIOCKOCTH, B
KOTOPO# JIeKaT IepeMHOkKaeMble
BEKTOPBI

3) wHyneBoi

4)  coBmamaromuit C OJIHUM u3




MIEPEMHOKAEMbIX BEKTOPOB
OrtBer: 2)

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

000CHOBBIBAIOIIINE BHIOOP OTBETA)

PaccTostHue OT TOYKHU 1) |Axg+Byg+C| OIIK-1.B.1
AZ 1R A2 2
JI0 IJIOCKOCTH MOYKHO VATHBSVATHC
BBIYHCIIUTD o 2) Ay As+B, Bo+C, Co
[ [
2 2 2 2 2 2
dopmyue... _JAJ_+E'J_ +Cl-u|Az+Hz +CF
3) |A$u+B}’u+cZu+D|
VAZ+BZ +(?
4) |Am+Bn+Cp|
VAT +ET+CTmE +n® 4pt
Ortser: 3)
Nucrpykmust: Ilpouuraiite TEKCT, BBIOEpUTE
YK )
MPABWJIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
['eomerpuueckoe 1)  runep6ooi OIIK-2.B.2
MECTO TOYEK .
2)  mapaboJoii
TUTOCKOCTH, CyMMa
paccTosHuii or| 3) OKpykHOCTBIO
KOKIOW U3 KOTOPBIX 4)  snamncom
a0 ABYX JaHHBIX
_ | OtBer: 4)
TOYEK ITOM
IUIOCKOCTH ectb | (MuCTpyKUMa: [IpountaiiTe TekcT, BhIOEpUTE
BeJIMYMHA MPABWIBHBIN OTBET U 3alHIIUTE apTyMEHTHI,
HOCTOSTHHAS, 000CHOBBIBAIOIINE BHIOOP OTBETA)
Ha3bIBACTCH. ..
Haiitu yPaBHEHHUE 1) x+1  y-2 z—4 VK-2.3.1
-3 2 4

MPSAMOM, TTPOXOIAIIEH




V42 z+4

qyepes TOUKY 2) _¥y¥e
3 2 4
A(—1;2;4),
x—1 y—2 z—4
NepHeHIUKYIISIPHO 3) = =
-3 -2 -4
IUIOCKOCTH
3x-2y-4z+1=0 4 T===
OrBer: 1)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
IIPABWIbHBIM OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHNE BEIOOP OTBETA)
10 | Pemmth cucremy | 1) x=0,y=1,z=-3 YK-2.V.1
JIMHEHHBIX YPaBHEHHUU 2)  x=0,y=1,z=- 2
METOZIOM l'aycca
x+y+z=-2 3) x=0,y=-1,z=2
2x —y + 3z =-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Otger: 1)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOSpHTE
[IPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
11 | Beruucnuth -1 -6 YK-2.¥V.3
D (7 2)
2 -1y /1 -2 2 72
G 2G5 2 Lo
o 0
3y ()
7 2
9 (G )
Otget: 1)

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

000CHOBBIBAIOIIUE BBIOOP OTBETA)




12 | Jlana matpuna 1) Qs VYK-2.B.2
A_(ﬂ,ll ali) 2) —Qq2
\agy agp /s
3) Qu
E€ anreGpanueckoe 4)  —ay
JIOTIOJIHEHHUE Asy
OrtBer: 2)
paBHoO...
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
IIPABWIbHBIM OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
13 | Matpuua A 1) Aat-axa-att OIlK-1.3.1
Ha3bIBAETCSl 0OpaTHOI ) Al-Az1
matpune A, eciu
“1.4—a4.4-1—
BBIMTOTHAETCS YCIIOBUE 3 A A=4-4"=E
4 At-4=0
Ortser: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
[IPaBWIbHBIM OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
14 CKaﬂprHI)IM 1) |c_£| |E| ArCCOS o OIIK-1.V.1
MIPOU3BEIEHUEM JBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBaeTCA 3) |E||E| cos
YHCIIO, PABHOE. ..
4) |c_£||b|tga:
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPABWIBHBII OTBET M 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
15 | Yemy pasio | 1) O OIIK-1.B.1




CMEIIaHHOE 2) 1
IPOM3BEACHUE
P 3) -2
BEKTOPOB
=77 = 4 2
aba )
OrBer: 1)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBHIOEpHUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16 | YpaBuenue mpsamon, | 1) (x—a)+(v—>b)=0 OIIK-2.B.2
npoxonasAme  uepes p) 22 xm
IBE TOYKH MOKHO ¥rory o s
COCTaBUTH 10 3) A[x — xD) + B[V_ }rﬂ:] =0
dopmyre...
4) F_}’n:k(x_xuj
OtBet: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWJIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
17 | 'eomerpuueckoe 1) Ilapabomy YK-2.3.1
MECTO TOUYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
SKCLIEHTpUCHTET € >1 3)  rumepGoxy
npeJcTaBIIsieT co0oi 4)  swmnc
Otset: 3)
(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
18 c 1) nelCTBUTEIHHOMN OCBIO YK-2.V.1
OtHouieHue —
a

2) aCHUMIITOTOM




Ha3bIBACTCH. .. 3) JIKCIEHTPUCUTETOM
4) (oKaIbHBIM PAIHLYCOM
Ortser: 3)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
[IPaBWIbHBIM OTBET M 3alMUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
19 | Haiitru  ypaBHeHwme 1) x+l  y-2  z—4 VK-2.V.3
. . 3 -2 -4
IPSIMOH, MPOXOIAIIEH
x+1 y+2 z+4
qyepes TOUKY | D) =2 " =
3 2 4
A(—1;2; 4),
x—1 y—2 z—4
HEepPIEHINKYIISPHO 3) = =
-3 -2 -4
IUIOCKOCTH
4 x+1  y+2  =+4
3Xx-2y-4z+1=0 ) 3 32 _a
Otget: 1)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
[IPABWIbHBIM OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
20 | Onpenenuts  kakoe | 1)  x +y-8x=0 VK-2.B.2
ypaBHEHUE JTMHAN P —
2) X:'_\,'IES—}F'
COOTBETCTBYET 3
napatorre. . 3) -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
Otset: 4)
(Muctpykumst: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
MPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
21 | Pemuts cucremy | 1) x=0,y=1, z=-2 OIIK-1.3.1

JIMHEUHBIX YPaBHEHUU

METOJIOM l'aycca

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




xt+yt+z=2
2 —y+3z=10
—x+2y—z=-5

3) x=0,y=1, z=2
4) x=0,y=-1,2z=3
Orteer: 4)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

22

Brauciautb

)63

OtBet: 2)

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

000CHOBBIBAIOLIHE BEIOOP OTBETA)

OIIK-1.V.1

23

Kaxkas n3 TOYEK
JEKUT HA MPSMOH y =

—2X +1?

1) ©:3)

2) (-1;3)

3) (23)

4) (2,5

Otget: 2) 4)

(Muctpyknus: IlpouunTaiite TEeKCT, BBIOEpHUTE
IIPaBUJIBHBIE BAapUaHThl OTBETOB W 3AIMIINTE
BBIOOD

apryMEHTHI, 000CHOBBIBAIOLINE

OTBETOB)

OIIK-1.B.1

24

[Mpsmasty = 2x + 5

obpazyer ¢

1) w9
2) 19(-2)

OIIK-2.B.2




IIOJIOXKUTCJIIBHBIM
HaIlpaBJICHUEM OCH

OX yroin a, paBHBIl. ..

3) arctg(2)

4) w9(Q)
Ortser: 3)
WNucrpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

25 | Vron MEX]T =‘ 1-5 VK-2.3.1
Y 1) tee 1+1+5
MPSIMBIMU
3-1
y=x+1y=5+3 2) tg{p:‘l+2:—5
onpenenseTcs o )
. 3 tweo= |k
bopmyne: 1+1+(-5)
_ | 3-s
4 we= ‘1+155
Otger: 1)
Wuctpykuus: IlpounrtaiiTe Tekct, BpIOepuUTe
MPaBUJIBHBIN OTBET W 3alMILUTE APTYMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
26 | Ipwu pereHnH 1) 5 3‘ YK-2.V.1
a8 7
CHUCTEMBbl  JIMHEWHBIX
o 1 3 ‘
aBHEHUI
yp 2) 4 7
{ xy+3x, =5
4x, —Tx, =18 fo 3) 5 3 ‘
g -7
IIpaBUILy Kpamepa
OTIpEICITUTEh A 4) 1 5‘
4 3
MMEET BU]I:
OtBet: 2)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)




27 | Ilpu pelieHnn 1) (2;-1) YK-2.V.3
CHUCTEMbI  JIMHEHHBIX 2) wmeron Kpamepa HenmpuMeHHM
ypaBHEHHIA 3) (1,2
{xl—I- 2x,=10 4) (2;1)
Boren =1 Otger: 2)
METOIOM Kpawtepa Wuctpykuus: Ilpounraiite Tekct, BbIOEpUTE
TOMYHCH OTBET - NPaBUIBHBIA OTBET M 3aIUIINTE apryMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
28 | Pemuth cucTeMy 1) (1;0;0) YK-2.B.2
JMHEHHBIX YpaBHCHUI 2) (0;1;0)
meromoM Kpamepa: 3) (0;0;1)
X, tx;—x3=0 4) (1;0;1)
[ffl__zii ii: ; g Otget: 4)
Wuctpykuus: IlpounrtaiiTe Tekct, BhIOepuUTe
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
29 | Iloka3arennHas 1) J2e =%“ OIIK-1.3.1
(opMa KOMILIEKCHOTO _ 3m
2) V2e'®
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(ITpounTaiiTe TEKCT M 3aNMILIUTE PA3BEPHYTHIN
000CHOBAHHBII OTBET).

OneHuBaHuE TECTOBBIX 3aJaHUM:

- 3ajgaHuMe KOMOMHMpPOBAHHOIO THIIA C BBIOOPOM OJHOTO BEPHOIO OTBETAa M3 YETHIpEX
IPEUIOKEHHBIX U 000CHOBAaHMEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABUWIIBHO yKa3aHa Iudpa
U TpUBEJIEHbl KOHKpPETHBbIE apryMEHThI, HCIONb3yeMble mpH BbIOOpe oTBeTa. [lomHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WM €ro OTCYTCTBHE —
0 Gamos.

- 3agaHue KOMOMHUpPOBAaHHOTO THINA C BHIOOPOM HECKOJBKMX BapHaHTOB OTBETa U3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BbIOOpa CUMTAETCS BEPHBIM, €CIIM MPaBHIBHO
yKa3aHbl HUGPHI ¥ MPUBEIEHBl KOHKPETHBIE apryMEHThI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TomHOE COBMazieHNE ¢ BEPHBIM OTBETOM OIleHHUBaeTCs | 0ayuioM, eciii JOMYIIEHBl OMIMOKU HIIN
OTBET OTCYTCTBYeT — () 6aJIOB.




- 3a):[aHHe 3aKpPBITOTO THUIIA HA YCTAHOBJICHHUC COOTBCTCTBUA CYUHUTACTCA BCPHBIM, CCIIN
YCTaHOBJICHBI BCE COOTBETCTBUS (MIO3MLIMH W3 OJHOTO CTOJOLA BEPHO COIOCTABIEHBI C
HO3UIUSIMU Apyroro crosobua). IlonHoe coBnaseHne ¢ BEpHBIM OTBETOM OLIEHUBAeTCs 1 Oaniom,
HEBEPHBII OTBET WM ero oTcyTcTBUE — 0 OayuioB

- 3a):[aHHe OTKPBITOT'O TUIIA C PA3BCPHYTBIM OTBCTOM CUUTACTCA BECPHBIM, €CJIM OTBCT COBIIAAACT
C JTAJOHHBIM IO COAEPKAHMIO M MOJHOTE. [IpaBMIBHBINA OTBET 3a 3aJaHHE OICHUBAETCS B 3
Oata, eciM JIOMyIIeHa ojHA OmKMOKa \ HETOYHOCTh \ OTBET NPaBHIbHBIA, HO HE TOJHBIA - 1
Oat, eciu omyiieHo oosee 1 ommOKu \ OTBET HenpaBUIIBbHBIH \ 0TBET OTCYTCTBYET — O OAILIOB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHIUIUIMHE OOYYAIONIMXCS 3a04HON (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONIME  HPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJAEPKATCA B
JIOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTHUPYIOIUX TMOPSJAOK W MPOIEAYPY
MPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi O0yYarOIIUXCSl 0 OCBOCHUIO UCIUILTUHBI
(Huoice npusoosmces pekomenoayuu no COCMagieHuo 0aHHo20 paszoeia)

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMUXCS IO OCBOCHHMIO JIEKIIMOHHOTO
MaTtepuana (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
r1yOOKoe U sSCHOE H3JIo)KeHue ydeOHoro marepuaina. Ha3HaueHune COBpPEMEHHOH JEKLUMU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
dyHIaMEeHTANBPHBIX TPOOJIEM TUCHMIUIMHBI, METOJOB HAyYyHOTO ITO3HAHHS, HOBEWUIIHX
JOCTMD)KEHUI HaydHOHM MbIciau. B yueOHOM mporiecce JeKIUs BBINOJHAET METOA0JOTHYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMALIMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapar
KOHKPETHOW o0yiacTH 3HaHus, €€ MpoOsieMbl, AAaeT LEeIbHOE MPEACTaBIECHUE O AUCIUIUIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU JIUCIUTUTHHAM.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00YUYaIOIIMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOoJaBaTeIeM;

— pa3BuTHe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIUIECHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— T[OJIyueHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKU U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaNIINeE TO/IbI;

— HayYUThCS METOJUYECKH 00padaThiBaTh MaTepuan (BBIICIATH TJIABHBIE MBICITH H
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO TIOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

JlekuMOHHBI ~MaTepuanm MOXET CONPOBOXKIAThCA JEMOHCTpalueld CIIaiI0oB H
UCTOJIb30BAaHUEM DPA3/aTOYHOIO MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIFHBIX TEMATHK IO JTUCIUATUTHHE.

CrpyKTypa Ipe1ocTaBiIeHUs JEKIIMOHHOTO MaTepuaa:




- OHpGI[eJICHI/IH MAaTCMAaTUYCCKUX TCPMHUHOB.
DopMyJIHPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Wnmoctpupyronye npumepsl.

11.2. Metoauueckue yka3zaHUs JUIsi OOy4YalOIIMXCS MO MPOXOXKACHUIO MPAKTHUYECKUX
3aHITHH (eciu nPpedyCMOmpeHo y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTueckoe 3aHSATHE SABISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3zaluu y4eOHOro
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YJalOUIMMHUCS 10/I PYKOBOJICTBOM ITPETIO1aBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCHUTUTMHBL, TPUOOPETEHHsI YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

Lenbro MpakTUYECKOTO 3aHITHS ISl 00Yy4arOIIerocs SBJSETCS MPUBUTHE 00YYArOIIMMCS
YMEHUH 1 HaBBIKOB MIPAKTUYECKOH IEATEIFHOCTH 110 U3y4aeMON AUCLIUIUINHE.

[Tnanupyemble pe3yabTaThl IPU OCBOEHUHU O0YUYAIOLIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKpeIuvieHue, YriayOJieHHe, pacIIUpeHHe M JeTalu3alis 3HAHWHA IpH pEeIIeHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENbHBIX CIIOCOOHOCTEH, CaMOCTOSITENIbHOCTH  MBILIUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBJaJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4eOHOM
JUCIUILIINHBI,

— BBIpA0OOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHHNI;

— ofecrieueHue palMOHAIBHOTO COYETAaHUs KOJUICKTUBHON U WHAMBHAYaTbHON (Gopm
oOyueHusl.

TpeOoBanus K NPOBEICHUIO TPAKTUYCCKUX 3aHATUN

[IpakTudyeckne 3aHATHA HAYMHAIOTCA C 3alHCH B OKYpPHaI MpenojaBaTess
IPUCYTCTBYIOLIUX CTYACHTOB. 3aTeM O0BSABISAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IpenogaBaTens YMTAeT yCIOBHE 3afadd U TpeUIaraeT CTYACHTaM CaMOCTOSITEIBHO
peLuTh 3a7a4uy, UCIIOIb3ys 3HaHUs, [TOJyYeHHbIE CTYAEHTOM Ha JIeKUUH. CTYyAEeHT, KOTOPbII
MIEPBBIM PEIIWII 3a7ady, BBI3BIBAETCS K JOCKE. B ciydae eciim CTyIEeHT NMpaBHIIbHO PELIHI
3ajady, oH nmoay4aer 5 OamnoB. Ecnu cTyneHT pemiaer 3a1ady ¢ MOMOIIbIO MPENoAaBaTes,
TO moiy4yaer 4 Oamta. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJIIOYas OLEHKY
MIOCEIIAeMOCTH) TepeBoJiATcs B OOHychl (kadectBo) oT O mo 5 OGamioB. DT OOHYCHI
N00aBJIAOTCS K 001Iel cymme 0ayioB B paMKaxX MOJYJIbHO-PEHTUHTOBOI CHCTEMBI.

CryneHtaM BbIIaeTCs JIOMAallHEe 3aJlaHHe B BHUJAE 3aJlad, KOTOpbIE OHU CHAIOT B
YCTaHOBJIEHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi OOYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITENILHOM PabOThI, 00yJaronIuiicsl BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHOi (¢opme O00ydeHHs, caMoCTOsiTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENBHOW paboThl, y oOydaromerocst (hopMHUpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJSIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHMs, MOMOraeT IOJyYUTh HaBBIKA IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.



MGTOI[I/I‘ICCKI/IMI/I MaTepI/IaHaMI/I, HaHpaBJI)IIOIL[I/IMI/I CaMOCTOHTCHLHYIO pa60Ty
00yJaroNTUX CSASBIISFOTCS:
— Y4eOHO-METOAMYECKUI MaTepHal o JUCLUILINHE;

11.4. Metoauueckue yKazaHMs Uil OOYYaroIIMXCS IO IPOXOXKACHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIeNIbI0 OILICHMBAHMS X0Jla OCBOCHUS
JUCLUIUINHBI.

B Tteuenue cemectpa B cucreme auctaHmuoHHoro oOyuenus ['YAII B dopme
TECTUPOBAHUS IPOBOAATCA JBE IPOBEPOUYHBbIE pPAOOTHI IO PEIICHUIO 33Jady M OJUH
TEOpeTUYeCKHil onpoc (rmepeueHb BOMPOCOB i TECTOB pa3MelieH B «baHke BOMpOcoB» B
cucreme aquctanimonHoro ooyyenus ['Y AIT).

Pe3ynbTarhl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPU MPOBEACHUN
MPOMEXKYTOUHOM  aTTecTanMd (IpU  HMCHOJb30BAaHUM  OAJbHO-PEHTHUHTOBOM  CHCTEMBI
OLICHUBAHUS, KAXKIBIH BUJ KOHTPOJIA OICHHBAeTCs B Oamiax, U3 KOTOPBIX (QOpMHUpYyeTCs
WTOTOBBIN PE3YIILTAT).

11.5. Meroauyeckue ykazaHus Jjisi OOYYarOIIMXCS MO MPOXOXKIACHUIO MPOMEXKYTOUHOM
aTTECTallUU.

IIpomexxyrounass  arrectanust  oOyyarolIMXCsl ~ HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTATOB 00y4deHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opma OIEHKM 3HAHHH, MOJYyYCHHBIX OOYdYalONIMMCS B IIpOIECcCe
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
OPUMEHSATh MX JUId PEIICHUs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IpaBUJIO, MPOBOIUTCS B
NIEPUOJ, SK3aMECHALIMOHHOW CECCHMM M 3aBEPLIAETCS AaTTECTALMOHHOM OLICHKOM «OTJIIMYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIHHOY.

— Cucrema OLEHOK IIpU IPOBENEHUU IIPOMEXYTOUHOM aTTeCTalMy OCYLIECTBIISIETCA B
cooTrBeTcTBUM ¢ TpeboBaHusMHu Ilonoxenuit «O TekyleM KOHTpPOJIE YCIIEBAEMOCTH U
IPOMEXKYTOUHOM arTectauuu cTyfaeHToB I'YAIl, oOyuatomuxcs no nmporpaMmmam BbICIIETO
oOpa3zoBaHus» U «O MOAYIBHO-PEHTUHIOBOM CHCTEME OLIEHKH KadecTBa y4eOHOU paboTh
ctyneHToB B ['YAII».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECceHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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