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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNpHYI0 NPOTrpaMMy BBICIIETO 00pa3oBaHUsi — TMporpamMmy OakajgaBpuaTa IO
HarnpaBieHuto moarotoBku 12.03.01 «IIpubGopocTpoeHney» HaNpaBICHHOCTH «ABHAIMOHHBIC
npuOOpbl M M3MEPUTEIbHO-BBIYMCIUTENbHBIE KOMIUIEKCH». JlucuuiumMHa peanusyercs
kadeapoi «Nely.

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITETCHIIUMA:

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH 1M W BBIOUpATh
ONTUMAJIbHBIE CIOCOOBI UX PEUICHUs, UCXOJS U3 JACHCTBYIOIUX MPABOBBIX HOPM, MMEIOLIHXCS
PECYPCOB U OTPaHUUYCHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh eCTECTBEHHOHAYYHBIE M OOIINEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MATEMaTUYECKOI0 aHaIN3a U MOJCIIUPOBAHUS B MH)KEHEPHOHU AESITeTbHOCTH, CBA3aHHON
C TPOCKTHPOBAHMEM U KOHCTPYMPOBAHHEM, TEXHOJIOTUSIMH TPOHM3BOJCTBA TNPHUOOPOB U
KOMIUIEKCOB ITUPOKOTO HA3HAYCHUSD)

CopepxaHve JTUCLUIUIMHBI OXBaTbIBa€T KPYI BOIPOCOB, CBS3aHHBIX C TEOpUEH
KOMIUIEKCHBIX YMCEJ, CHUCTeMaM{ JMHEHHBIX ypaBHEHUH, JIHMHEWHBIMH MPOCTPAHCTBAMH,
BEKTOPHOM aJireOpoil U aHAIIUTUYECKON reOMETpHUEH.

[IpenogaBanue MUCIHUIUIMHBI MpeIycMaTpUBaeT cieayroue (GopMmbl OpraHu3alud
yu4eOHOTrO Tporecca: JeKIHH, NPAaKTUYECKHe 3aHATHS, CaMOCTOsTeNbHas pabora
oOyuarolerocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISACT S5 3adeTHBIX enuHull, 180
YacoB.

S3bIK 00yueHus 0 JUCHUIUINHE KPYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCcell cucTemMbl BBICHIETO O0pa3oBaHUS COBPEMEHHOTO  CHEIMAJINCTa M HM3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJCHTa; CTUMYJIHPYET €ro BOOOpaKCHHE; pPAa3BUBACT €ro CYETHBIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTeMaTHKa SBJISIETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUS MPUKIATHBIX 337]a4 U YHUBEPCATbHBIM SI3bIKOM HAYKH,
HO TaKXe€ U 3JIEMEHTOM OOIIel KyIbTypHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOEKTUPOBAHUSA,
OTMPAOIIYIOCS HA JaHHYIO AUCIUILUIMHY, HTPAIOT BCE OOJNBIIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaYNTENbHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTUEM HAYKH H
TEXHWKH, TJIABHBIM 0O0pa30M BBIYHCIUTEIBHON TEXHHKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaK)ke KOMIBIOTEpPHU3AIMeH MPaKTUYECKH BceX obmacTeil 3HaHMi. BO3MOXKHOCTH ycmenrHoro
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHWS JMYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW TUCHUIUIMHE
aBrsgeTcs (HOpMHUpPOBAHHE CIOCOOHOCTH JIOTHYECKH BEPHO, ApTyMEHTHPOBAHHO M SICHO
CTPOUTH YCTHYIO U TUCBMEHHYIO PEYb.

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

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

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

Tabnuua 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHHUSI

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIMU KOMIIETCHIIUU JOCTHKEHHS] KOMIIETEHIIUU

VYK-2.3.1 3HaTh BUABI PECYPCOB U
VYK-2 Cnocoben peeyp
OTPaHUYEHUS TSl pEIIEHUs TOCTaBICHHbIX
OTIpeNeNATh KpyT
3aJ1a4 B paMKax anat
pamKa VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
IIOCTaBJIEHHOW LIENH o
A BLIGHDATE MOCTaBJIEHHOW LIeH U (POPMYyJINPOBATH
P 3aJ]au, KOTOpPbIe HEOOXOJMMO PEIINUTh IS
ONTUMAJIbHBIE
YHuBepcanbHble ee IOCTH)KEHUs
CIocoObl UX
KOMIIETCHIIUU VK-2.V.3 ymeTs BoIABUTATH
pELIeHNUs, UICXOAs U3 . .
allbTepHATUBHBIE BAPUAHTHI IEHCTBUH C

EHCTBYIONTUX
a1 m [[eJTbI0 BBIOOpA ONTUMAJIBHBIX CIIOCOOOB
MPaBOBBIX HOPM,

peIIeHus 3a/1a4, B TOM YUCJIE C IIOMOIIBIO
HAMEIOIIUXCS

IU(POBBIX CPENICTB
pecypcoB u

o YK-2.B.2 B1aseTh HaBbIKaMu BBIOOpA

OTpaHUYCHUHN

ONTHMAJIBHOTO CII0c00a pCHICHUS 3a4a4 C




Y4E€TOM HMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYECHUN

OIIK-1 Cnocoben
PUMEHSTh
€CTECTBCHHOHAYYHBIC
1 OOIICHH)KEHEPHBIE

3HAHMUS, METO/bI
’ A OIIK-1.3.1 3HaTh QpyHIaMEHTATIHHBIE

MaTEeMaTHYECKOTO
3aKOHBI PUPOJIbI, OCHOBHBIE (PU3UUECKUE U
aHaynM3a u
MO THPOBAHIS B MaTEeMaTHYECKHUE 3aKOHBI
poBa OIIK-1.Y.1 ymeTh NpUMEHSTH

MHKCHEPHOM

Oo6menpodeccnoHanbHbIC €CTECTBEHHOHAYYHbIC 3HAHUSI, METO/IbI
JESITEIIbHOCTH,

KOMIIETEHIINH MaTeMaTHUYeCKOT0 aHalu3a u

CBSI3aHHOM C
MIPOCKTUPOBAHUEM U
KOHCTPYHPOBaHHUEM,
TEXHOJIOTHSIMU
MIPOM3BOJICTBA
puOOpoB U
KOMILJIEKCOB
IIUPOKOTO
Ha3HAYEHUS

MOJICJINPOBAHUS B MH)KEHEPHON
JIESATEIIbHOCTH, CBA3aHHOMU C
IIPOEKTUPOBAHUEM U TEXHOJIOTUSIMHU
IIPOM3BOJICTBA NPHOOPOB

2. Mecro nucuurnHbl B cTpykType OI1
Juctumuimaa He Oaswpyercs Ha 3HAHUSX, paHEe MPUOOPETEHHBIX CTYICHTAMHU IPHU
M3YYEHUHU B BY3€ KaKUX-JTHOO TUCIUILINH.
3HaHus, MOTYYEHHBIE IPU U3YYCHUU MaTepuana JaHHOW JUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHHUE, TaK U UCIIOJIB3YIOTCS IIPU U3YUYECHUH APYTUX AUCLUUILIAH:
- Maremaruka. Teopusi BEpOATHOCTEN U MaTEMaTUYECKAsl CTATUCTHKA.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI IO TUCIHUTUINHE (M PaCIpeIe]ICHIE dTOW TPYIOEMKOCTH IO CEMECTpaM) MPeCTABIICHBI B
Tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKocTb 1o
Bun yuebnoii paboTbl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocma ouCUuUnIUHbL, 5/ 180 5/ 180
3E/ (uac)
U3 nux uacoe npakmuueckoi no020moeKu
Ayoumopnule 3anamus, BCEro vac. 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3anarusa  (I13), 34 34
(gac)
naboparopsblie pabotsl (JIP), (dac)
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
HK3aMeH, (4Jac) o4 o4
CamocmosamenvHas paboma, Bcero (dac) 58 58
Buo npomesxcymounoit ammecmayuu: 3ayer, OK3. DK3.




mudd. 3auger, sx3amen (3auer, Judd. 3auq,
DK3.*%*)

*x .
HpI/IMeanI/Ie . KaHJIUJIAaTCKHUHU 3K3aMCH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TEeMBI AUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, UX TPYIOEMKOCTh

Pasgensl, TeMBI JUCLUIIINHBI Jlexuun 113 (C3) JIP KII CPC
(gac) (uac) (gac) (gac) (dac)
Cemectp 1

Pasnen 1. KoMIuiekcHbIe uncia u 6 8 10
MaTpUIIBI
Paznen 2. CUCTeMBI TMHEHHBIX 6 9 8
YpaBHEHUI
Pasnen 3. JIuneliHbIe IPOCTPAHCTBA 5 0 8
Pasnen 4. Bekropsl 6 8 8
Paznen 5. [IpsiMast Ha TIOCKOCTH 4 4 8
Paznen 6. [IpsiMast U IUIOCKOCTD B 4 5 8
HPOCTPAHCTBE
Pazgen 7. KpuBsle BToporo nopsaka 3 0 8
Hroro B cemectpe: 34 34 58
Hroro: 34 34 0 0 58

IIpakThueckas IOATOTOBKA 3aKJIIOYAETCd B  HEMOCPEICTBEHHOM  BBIIIOJHEHHUH
oOydJarolUMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayuleu
npodecCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI IPUBEEHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHUOHHOT'O [IUKJIA

Howmep pasznena Ha3Banue u conepkaHue pa3ieoB U TEM JIEKIIMOHHBIX 3aHATUI

1. ITonsTHE KOMIUIEKCHOTO Yncia. J{elcTBUS Hal KOMIUIEKCHBIMH YHCIIaMU B
anreOpandeckoit ¢dopme. JlelicTBus Haag KOMIUIGKCHBIMH YHCIAMH B
TpuroHomerpuueckoi opme. @opmyna Myaspa. M3Bieuenue KopHs U3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonstue marpunel. JIuHelHble onepanuu Haja marpuuamu. JIunelHas
3aBUCUMOCTh W HE3aBUCHUMOCTb MaTpull. TpaHCIOHMpPOBAaHWE MATPUILL.
YMHOkKeHHe MaTpull. MHOTOUYJIEHBI OT KBaJIpaTHBIX MaTpHll (4 yaca)
2. Onpenenurenu u ux cpoiictea. O0parHas Matpuia. Pemenue npocreimmx
MAaTpuU4HbIX ypaBHEHUN. MaTpuyHblli METOJ PEIICHUS JMHEHHBIX
ypaBHeHHUH. (2 gaca)
Meton Kpamepa. Meron I"aycca. (2 gaca)
CoOcTBeHHbIE 4nCIa U COOCTBEHHBIE BEKTOPBI KBAJIPATHBIX MAaTpHII.
OYHKIMK OT KBAAPATHBIX MaTpuIl (2 Jaca)




3. Jluneitnpie mpocTpaHcTBa. OmnpeneneHne W Opumepsl. basuc u
KoopauHaTel. JluHeliHble  mpeoOpas3oBaHusd. MaTpuua  JIMHEWHOTO
npeoOpa3zoBanus. (5 4acoB)

4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE olpeaeacHus. JInHeliHble onepanuu
HaJl BeKTOpaMu. JInHeitHas He3aBUCUMOCTh BEKTOPOB. bazuc. KoopauHarsl.
Cucrembl KOOPJAMHAT HA IJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)

CkaJiipHOE TIPOM3BEICHIUE BEKTOPOB. BEKTOpHOE MPOU3BEICHNE BEKTOPOB.
CwMmelianHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)

5. VYpaBHeHUs NpAMON Ha IJIOCKOCTH. 3aJayd Ha COCTaBJIICHUE YpaBHEHUM
psiIMOH. (2 Jaca)

VYros Mexy NpAMbIMU Ha IJIOCKOCTH. PaccTosiHre OT TOUKU A0 NpsAMON Ha
110cKoCTH. PaccrosiHue Mexay napauieaIbHbIMU OPSIMBIMU. (2 yaca)

6. YpaBHEHHUsI TNIOCKOCTH. 3aaHne IPSIMOI B TpocTpaHCTBe. (2 yaca)

Yron Mexay IVIOCKOCTSMHU. YTOJI MEXy IPSAMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MpsMOM M IUIOCKOCTBIO. PaccTosiHME OT TOYKM [0 INUIOCKOCTH.
PaccrosiHne Mexny napajiesIbHBIMU IUIOCKOCTSMH. Paccrosinue oT TO4ku
JI0 IPSIMOY B IPOCTpaHCTBE. (2 yaca)

7. Omnunc. ['unep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHBOI BTOPOTO
nopsaka. KanoHnueckue ypaBHeHUs KpUBOi BToporo nopsjaka (3 yaca)

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

N3 Hux Ne
Dopmsbl o
Ne . Tpynoem- | mpakTtuyeckoi | pasaena
i Tembl IpakTUUECKUX 3aHATUI MPaKTHIECKHX KoCTh, (4ac)| ToATOTOBKH, | muCIIHII-
3aHATUN
(dac) JIMHBI
Cemectp 1
1. | Jle#cTBUS HAJ KOMILIEKCHBIMU Pemenne
YUCJIaMH B aJIreOpandecKou 3a1a4 9 1
¢dopme. Tpuronomerpuueckas
(opMa KOMIUIEKCHOTO YHCJIA.
2. | JleWicTBUS HAJ KOMIUICKCHBIMH Pemenue
YHCIIaMU B 3agau 2 1
TPUTOHOMETPHUECKOH popme
3. JInnelHbIe onepanuu Haj Pewenne
MaTpPULIAMHU. 3a1a4 2 1
TpaHCIIOHMpPOBAaHUE MATPHLI.
YMHOXEHNE MaTPUI]
4. Konrtponsnas padora Nel Pemenue 9 1
3a/1a4
5. | Beluncnenue onpenenuTeneu. Pewenne
OO6patHas marpuna. Pemenue 3a1a4y 2 2
MaTPUYHBIX YpaBHEHUI.
6. MatpuuHbslii METOA pEeLIECHUS Pemenne
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a7a4 2 2
Meron Kpamepa
7. Meton 'aycca Pemenue 2 2




3ajad
8. Konrponsnas pabora Ne2 Pemenue 3 2
3ajau
9. PasnosxeHne BEKTOPOB 110 Pemmenune
6a3ucy. Beruncnenue 3ajau
KOOpJWHAT TOYEK B 00IIei 2 4
JIeKapTOBOH cucteme
KOOpJMHAT.
10. CxkansipHO€ NMPOU3BEICHHE Pemenue 5 4
BEKTOPOB 3a1a4
11. BekTopHoe u cmemnanHoe Pemenue 5 4
MIPOU3BEJICHUS] BEKTOPOB 3a1a4
12. KontponbHas padora Ne3 Pemenue 5 4
3a1a4
13. VYpaBHeHUs IpsAMOIL Ha Pemenue 2 5
IJIOCKOCTH. 3ajau
14. 3aauu Ha MPSAMYIO Ha Pewmenne 2 5
IJIOCKOCTH 3ajau
15. [IpsiMas 1 MIIOCKOCTH B Pewmenne 2 6
IIPOCTPAHCTBE 3ajau
16. KonTponbnas padorta Ne4 Pemenue 3 6
3ajau
Bcero: 34
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb ITPUBECHBI B TAOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne

Ne

i HaumenoBaHue 1a60paTopHBIX paboT

TpynoemMkocTsb,
(uac)

MIPAaKTHUYECKON | pas3zerna
MOATOTOBKH, | JUCLIMII
(dac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoekTupoBaHue/ BBHITIOTHEHUE KYPCOBOW PabOTHI

Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Buapl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.

Tabnuna 7 — Bunbel caMmocTosiTenbHON pabOTHI U €€ T

YI0EMKOCTb

Bua camocrositensHOM paboThI

Bcero, uac

Cemectp 1, yac

1

2

3




H3ydeHue TeopeTHUecKOoro MmaTepuania
14 14
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroToBka K TEKyIieMy KOHTPOJIIO YCIIEBAEMOCTH 14 14
(TKY)
Homamnee 3aganue (/13) 14 14
Konrtpomnbusie pabotsl 3a04nnukoB (KP3)
IToaroroBka k mpomexyrouHoi arrectanuu (ITA) 16 16
Bcero: 58 58

5. IlepeueHs yuyeOHO-METOANUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YYArOIIMXCS IO TUCITUTUTHHE (MOTYJITIO)
Y4eOHO-METOIMYEeCKUE MaTepHaIIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUM MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Komiuectso
SK3EMILISIPOB B
UIIéLI[_Hi{r;)/eC bubnuorpadudeckas ccpuika OudIMoTeKE
(KpoMe AIIEeKTPOHHBIX
HK3EMILISIPOB)
VK 514 BBK Bexnemumesa JI.A., [lerposuu A.1O., Uy6apos U.A. 200
22.151b42 COOpHUK 33aj]a4 110 aHATUTHYECKOH TEOMETPUH U
JUHEHHOH anredpe: Yue6. mocooue / [Tox pen. 1.B.
Bexnemumiena. — 2-e u3g., nepepad. — M.: DUSMATIIAT,
2006. — 496 c.
VK KazakoB A.Sl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Amnanurnueckas reomerpust: yueo. [Tocooue / CIIO.:
I'VAIL, 2019. — 51 c.
http://e.lanbook.co | bekiemumies, /I.B. Kypc ananuTudeckoil reoMeTpuu U ObC Jlanb

m/book/58162 JMHEHHOH anreOpsl. [DIEeKTPOHHBIH pecypc] —
Onextpon. nad. — CII6. : Jlans, 2015. — 448 c.

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

http://e.lanbook.co | Hosukos, A. V. Hauana nuHeiHoM anre6psl 1 9BC Jlans
m/book/71997 aHaJIMTHYecKasi reoMeTpus : yueOHoe nocodue / A. U.
HosukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.

https://e.lanbook.c | Maremaruka. 3a1aun MOBBIICHHON TPYIHOCTHU IS OBC Jlanp
om/book/115483 CTYZCHTOB BY30B : yueOHoe nocobue / . B. sanos, O.

K. WBanosa, O. A. OkxyneBa, H. A. ToiraeHHHUKOBA ; IO
penaxnuei U. B. UBanoBa. — Cankt-lletepOypr : Jlans,
2019. — 156 ¢

Usnesa, A. M. Jluneiinas anrebpa. AHaIUTHUECKAS 9BC Jlann
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnesa, I1. 1.
om/book/152265 punynxas, U. [. YepHsix. — 5-e u3a-e, ucnp. u A0m. —



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/71997

HoBocubupck : HI'TY, 2019. — 183 c..

https://e.lanbook.c | Beknemuies, /1. B. Kypc aHaiuTu4deckoii reOMeTpruH U 2BC Jlanb
om/book/58162 JMHEHHOU anreOps : yueOnuk / JI. B. bexnemuries. —

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

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

om/book/48192

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

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

Jluneiinas anreOpa U aHaIMTHYECKast TEOMETPHS:
yueOHUK 1 mpakTukyMm 1iis By30B / E. I'. [InoTHHKOBa, A.
I1. ViBanos, B. B. JlorunoBa, A. B. Mopo3oBa; mox
penakuuei E. I'. IlnoTHukoBOM. — MockBa:
MznarensctBo FOpaiit, 2019. — 340 ¢

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

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

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

[TaxomogBa, E. I'. Jluneitnas anre0pa u
aHasniuTudeckas reomerpusi. COOpHUK 3aJaHU:
yueOHoe nocobue it 0akanaBpHuara U CreluaaIuTeTa
/ E. T". ITaxomoBa, C. B. PoxxkoBa. - Mockaa :
W3parensctBo FOpaiit, 2019. - 110 c.

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

Jly6siruna, E. H. Jluneitnas anreOpa: yueOHoe
nocobue 11 By30B / E. H. JIy6siruna, E. M.
BeutomoB. - 2-e u3z. - Mocksa : M3narenscTBo
HOpaiir, 2019. - 150 ¢

Ilepeuenn
TEJIEKOMMYHUKAllMOHHON CETU

7. TlepeyeHb HIMEKTPOHHBIX 0OpPa30BaATEIBHBIX PECYPCOB

AJIIEKTPOHHBIX o0pa3oBaTeNbHbIX
«HTEpHETY,

pecypcoB

npuBeieH B Tabmuie 9.

Tabmuma 9

TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»

UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTn « HTepHeT»
MH(OpPMaLOHHO-
HEOOXOJUMBIX JJISI OCBOCHMS JUCLUILIUHBI

— IlepedeHp 3NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

URL anpec

HaunmenoBanue

http://www.math-net.ru

OOb1epoccuiickuii MaTeMaTHYecKuii mopTa

http://e.lanbook.com/view

9BC «Jlaaby»

8.1. [lepeyeHp mTpOrpaMMHOTO O0OECHEUEHUs, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN

8. IlepeueHp HHPOPMALTMOHHBIX TEXHOJIOTUI

06pa3OBaTCJ'IBHOFO mnmponecca nmo JUCHUIIIAHE.

[lepedeHpb UCTIONB3yeMOT0 TPOTPAMMHOTO oOecriedeHus npeacTanieH B Tadmmie 10.

Tab6muua 10— Ilepedens nporpaMMHOTo o0ecTieYeHHS

Ne i/t

HaumenoBanue

1. MicrosoftwWindows

2. MicrosoftOffice



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

3. MathType
4. Wolfram Mathematica
8.2. IlepeueHp HH(POPMAIIMOHHO-CIIPABOYHBIX CHUCTEM, HCIIOJIB3YEMBIX pu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE
[lepeueHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
tabnuie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t Haumenosanue

9BC Jlanb

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6smmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HaumeHnoBaHue cOCTaBHON 4acTu Howmep aynutopuu
n/m MaTepUaIbHO-TEXHUYECKOMN 0a3bl (1pu HEOOXOAMMOCTH)

1 | Yuebnas aynuTopus s 3aHSITUN JIGKIIMOHHOTO TUNA, 3aHATUHN | yn. [actemno, n. 15,
CCMUHAPCKOTO  TUIMA, TIPYNNOBBIX U HHIMBUAYANBHBIX | aymuropus Ne31-02
KOHCYJIbTallMii, TEKYIIEro KOHTPOJS M MPOMEXYTOUHOU
arrectauun. OcHamenue: Crnenuanu3upoBaHHas —MeOelb;
TEXHUYECKME  CpeAcTBa  O0ydeHus,  Clykamue Ui
npeacTaBieHus yueOHoW HMHpopMaiuu OOJIBLION ayIUTOPUH;
Ha0O0p AEMOHCTPALIMOHHOI0 000PyI0BaHHUS

2 | YyeOHast ayauTopus A TNpaKTHMYECKUX 3aHATUH, 3aHaATuil | ym. [acremmo, m. 15,
CEeMHHApCKOr0  THIA, TPYNNOBBIX M  HHIMBHAYAIBHBIX | aynuropus Ne24-16
KOHCYJbTAallMi, TEKYIIEro KOHTPOJIS M INPOMEKYTOYHOU
arrecrauuu. OcHamenue: Crnenuanu3upoBaHHass MeOenb;
TEXHHYECKHE  CpeiacTBa  OOydeHus,  Clyxamue  JJis
Mpe/cTaBiIeHs] yueOHOW MH(pOopManuu OOJBIION ayAUTOPUH;
NIEPEHOCHOM HAbOp JEMOHCTPALIMOHHOTO 000PY/10BaHMSI

10. OueHouHbIE cpeACTBA JUIsl MPOBEICHUS TPOMEKYTOUHOM aTTecTaluu
10.1. CocTaB OIIGHOYHBIX CPEJICTB JUISI TPOBEACHHUS IPOMEKYTOYHOH aTTeCTaIlUN
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTaIluN

By npomexxyTo4HOM aTTecTalnun [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpoOCOB K IK3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOpMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas nmpuBeaeHa B Tadnuie 14. B TeueHune cemectpa MOXET UCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa
UCIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepun orieHku ypoBHS cPOPMUPOBAHHOCTH KOMIIETEHITUN

| Ouenxa KOMIeTCHIN | XapakrepucTuka chopMUPOBAHHBIX KOMIIETEHITUI




S-OauipHAas IKana
— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTtepua;
— YBEPEHHO, JJOTUYHO, [TOCJIEI0BATEILHO U TPAMOTHO €r0 U3JIaraeT;
COTIHO — ONMHUpasiCh Ha 3HAHHSI OCHOBHOM W JOMOJHUTEIHHOU JIUTEPaTypEI,
GATTCHON TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHbBIE MMOJIOKEHHSI C MPAKTUYECKON
JESITEIIbHOCTHIO HAPABIICHHS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMEBIE UM H/JICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJIHO BJIAJICET CUCTEMOI ClielaIN3uPOBAHHBIX TOHSITUH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepua, rpaMOTHO H
M0 CYHIECTBY W3JaraeT €ro, OINUpasChb Ha 3HAHUS OCHOBHOM
JUTEPaTypPhL;
«OpOMION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTE; 3
— YBSI3bIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEIBbHOCTHIO
«BAYTCHO
HAIPABIICHUS;
— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BJIQJICET CHCTEMOM CIIeIMAaTN3NPOBAHHBIX TTOHSITHH.
— oOyyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPaTypHI;
— JIOMyCKaeT HECYNECTBEHHBIC OMMMOKN M HETOYHOCTH;
«yIOBJIETBOPUTEIIHLHOY .
GaUTeHOY — VCTIBITBIBACT 3aTPYJHCHHUS B MPAKTUYCCKOM IPUMCHEHWUU 3HAHHMA
HAIPaBIICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUN BBIBOJIOB i 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEIIMATIU3UPOBAHHBIX OHSATUM.
— oOyyJaronuicss He YCBOWJ 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
MaTepuana;
(EEYIONICTRODHTEIEHO® | JIOTYCKaeT  CYIIECTBEHHbIE  OIMUOKA U H?TO‘IHOCTI/I npu
@ 3ATICHOY paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY; 5
— UCTIBITHIBACT TPYAHOCTH B TIPAKTHYECKOM IIPUMEHEHUY 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJTOKECHHUS;
— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBieHbl B Taduie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon
WHIUKATOPA
YK-2.V.1
3amanue 1. OIIK-1.V.1
1) BBIYHCIUTH MPOU3BEICHHE KOMIUIEKCHBIX YHCET B
anreOpanveckoit hopme 3anucu

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

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

OtBert: 20+37i

L 2) BepHo yn yTBepkIcHuUE: «/leiicTBUTEIbHAS YaCcTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCeI B alire0Opandeckoit popme
3allMCH paBHA MPOU3BEACHUIO AEHCTBUTENBHBIX YaCTEHN
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

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




KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu

BBIYHCIAETCH Kak pPa3HOCTh NMpou3BeIeHUs
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNs] MHUMBIX YacTeil
COMHOKUTeJIe»).

3amanue 2.

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

OtBer: 19+17i

2) BepHo in yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMIIJIEKCHBIX YHcel B ajireOpanyeckoit popme
3aIIMCHU BBIYUCIIAETCA KaK PA3HOCTD IIPOU3BEICHUS
JEHCTBUTENIBHBIX YaCTEH U MPOU3BEICHUS MHUMBIX YacTe!
COMHOXkHUTENEN». OTBET apryMeHTUpPYHTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBeEp:KIeHUE:
«/JleicTBUTEJbHAST 4YaCTh TMPOU3BEAEHUS KOMILUIEKCHBIX
yuces B ajredpandeckoil (popme 3anucu BbIYMCISIETCH KAK
Pa3HOCTL TNPOM3BeJAEHUS JAeMCTBUTEJIbHBIX YacTeil u
NMpOoU3BeleHUs] MHMMbIX YacTell COMHOXKUTEJIe»).

3ananue 3.
1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anredpandeckoil popme 3anvcu
(7 + 4i)+ (4 —30)

OtBer: 40-5i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anreOpanyeckon popme
3aIIMCH BBIYUCIIAETCA KaK CyMMa IIPOU3BEICHUS
JIEMCTBUTEIIBHBIX YaCTEN U IPOU3BEACHUS MHUMBIX 4aCTEU
coMHOXxHUTeNe». OTBET apryMeHTUpYITE.

OtBer: HeBepHo (BepHBIM OTBETOM SIBJISIETCS YTBep:KIAeHHE:
«/leficTBUTE/IbHASL YACTh NPOU3BEACHUSI KOMILIEKCHBIX YHCes B
anredOpanyeckoil ¢Gopme 3anucH BBIYHMC/ISAETCHA KaK Pa3HOCTb
NMPoOM3BeleHUs1 IefCTBUTENbHBIX 4YacTeld M MNPOM3BeIeHUs!
MHHMMBIX YacTell COMHOXKUTEJIen»).

3amanue 4.
1) BbruuciuTh NpOU3BECHNE KOMIUICKCHBIX YUCET B
anredpanyeckoit popme 3anucu
(9 — 4i)* (8 —5i)

Otset: 52-77i

2) BepHo sn yTBepkacHuUE: «/leiicTBUTEIbHAS YaCTh
MPOM3BEICHUST KOMIUIEKCHBIX YUCEIN B anredpandeckoit popme
3aIACU BBIYUCIISIETCS KaK IPOU3BEICHUS MHUMBIX YacTeH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.




OTtBert: Hesepno (BepHBIM 0TBETOM sIBJIsSIETCS
yTBepaxaeHne: «JlediCcTBUTEJbHAS 4YACTh MNPOU3BeEIEHUS
KOMILJIEKCHBIX 4YHcCeJl B ajredpamyecko ¢Qopme 3amucu

BBIYHCIAETCH Kak pa3HOCTh NMPoON3BeIeHUs
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNs] MHUMBIX YacTeil
COMHOKUTeJIe»).

3amanue 5.

1) BbuHCIUTD NPOU3BEICHUE KOMILUICKCHBIX YHCET B
anreOpanyeckoit popme 3anucu
(9 4+ 6i) (2 —7i)

OtBert: 60-51i

2) Bepno nu yrBepxknenue: «IIpon3BeneHre KOMIUICKCHBIX YHCEINT
B ajredpanyeckoil Gpopme 3amucu MOXKET OBbITh BBIUMCIIEHO I10
IIPaBWJIy BBIUMCIICHHUS IPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYWTE.

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

3ananue. OIIK-1.V.1
1) BBIYHCIUTH NPOU3BEACHHE KOMILICKCHBIX YMCEIL.
a, = S{cusg + i sin E] u Z,= ?{cus;z+ i s:'n;—T]
T o o T o
OTtBert: 35((‘05‘5 + i sin E) = 35i
2) Bepuo aum yrBepkacHHE: «JIJS BBIUMCICHHUS POU3BEICHHS
KOMIUIEKCHBIX ~ YHMCENl ~ HEeoOXOJAMMO  3amWcarh  HMX B
anreOpandeckom Buje». OTBET apryMEeHTHPYHITE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS YTBEpP KIACHHUE:
«IIpu BBIYMCICEHMH NPOM3BEACHUS KOMIUIEKCHBIX YHCeJI B
TPUTOHOMETPHYECKOMI (popme MOIYJIb pe3yJbTara
BBIUMCJISACTCH KAK MNpPOU3BeleHHe MOAYJel MHOXUTeJeld, a
apryMeHT YMCJIa PABEH CyMMe apryMEHTOB COMHOMKUTeJIei»).
3aganue. OIIK-1.Y¥.1
1) BbIUHCITUTH 4acTHOE KOMIUIEKCHBIX qucen B

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

z, S(cos=+izin~
2 5(cosZ+izinT)
T - - T o »
OtBer: 2 (EDSE +i smg) =3 +i
2) Bepno nu yrBepkaeHue: «lIpu  BBIYMCIECHHH YacTHOTO
KOMIIJIEKCHBIX YUCEJI MOAYJIb U apIyMEHT pe3yJIbTaTa sBIISI0TCA
pe3ynbTaTaMu JEIeHUS MOIYJIA IeIMMOI0 Ha MOAYJIb JEIUTEIS
U apryMeHTa JAeJuMOro Ha aprymMeHTt jaenutens». OTser

obocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSl YTBEp:KIeHHE:




«IIpy BBIYHCIEHUM 4YACTHOIO KOMILJIEKCHBIX 4HCeJ] MOIYJb
pe3yJbTaTa SIBJSIETCS pe3yJibTaTaM JeJIeHUus1 MOYJisl IeJTUMMOro
HAa MOAYJIb JeJHTe/sl, a apryMEHTOM - Pa3HOCTb apryMeHTa
AeJUTeN s U ApTYMEHTA J1eJTUMOr0»).

Kak Ha3piBaercst popma 3alucu KOMIUIEKCHOTO YHCIIa, MMEIOIast
BUIl z=|z|-(cos@+ising), Kak HAa3bIBAIOTCS B ATOW 3amucH |z| u ¢?

OTtBer: ®opMa 3aNUCH KOMILJIEKCHOI0 UM CJIa, UMEIOIAasi BU/
z=|z|*(cos@+isin@), Ha3bIBaeTCsi TPUTOHOMETPHYECKOM, /e |z| —
MOIYJIb KOMILJIEKCHOTO YHCJIa, () — APrYMeHT KOMILIEKCHOT0
yucaa

VK-2.3.1

Pe3ynbpTaT KaKoi onepanuu HaJl KOMIJIEKCHBIMUA YMCJIAMH MOYKET
OBITH 3aIIMCAH B BUJE

|21] - [z2] (COS(@1tp2) + isin(prte2)) ?

OTtBeT: B TakoM Buae MoxkeT ObITH 3alIMCAHA ONlepPauusi
YMHOKe€HHSI KOMIUIEKCHBIX YKcesl Z1 U Z2.

YK-2.3.1

Pe3ynbTaT Kakoi onepaiuy Hajl KOMIUIEKCHBIMU 9UCIAMU MOKET
OBITh 3alMCcaH B BUJE |Z1|:[Z2|- (COS(@1-92) + iSIN(Q1-¢2)) ?
Oteer: B TakoM BH/Ie MOKET OBbIThH 3aHCAHA OIepaLUs
NeJIeHUs] KOMILTIEKCHBIX Ynce] Z1 | Z2.

YK-2.3.1

3aganue 1.
1) KowmruiekcHoe unciio Z 3aicano B alreOpandeckoi u B
TPUTOHOMETPHUECKOH opmax:

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

2) Kakyro ¢popmy 3amucu 4ncia Bl HCIoIb30Ban? O00CHY#TE
CBOI1 BBIOOD
OrtBet: Ilpu Bo3BeeHNH KOMILJIEKCHBIX YHCeJ B CTelleHb (oJiee
PALHMOHAJIBLHO HCI0JIBL30BATH TPHTOHOMETPHYECKYIO hopmy
3alliCH U AelCTBOBATH M0 CJleyolieMy NpaBujy: Npu
BO3BeICHUHM KOMIIEKCHOTO YK CJIa B CTeNeHb MOAYJIb YHCIa
BO3BOJIMTCA B 3Ty CTCNIEHb, API'YMEHT YMHOKACTCH HA
NOKA3aTeJIb CTeNeHH.
Eciu ke ucnoib3oBath ajqredpanyeckyro ¢popmy 3anucu, To
He00X0IMMO B JaHHOM cjay4ae 12 pa3 yMHOKHUTB YHCJIO CAMO Ha
ceos.

3ananue 2.

1) KowmrmiekcHOe YnCIIo Z 3alicano B alreOpandecKkoi u B
TPUTOHOMETPHUECKOH opmax:

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

Haiinute 3-10 cTeneHs yucna Z
Ortset: -1000

2) Kakyro dpopmy 3amucu drcia Bbl HCoab30Bain? O00CHYyHTE

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




CBOM BBIOOD
Otgert: Ilpu Bo3BeIeHNH KOMILJIEKCHBIX YHCEJ B CTeNeHb 0oJiee
PAlMOHAJIBLHO UCIO0JIB30BATH TPUTOHOMETPUUYECKYIO (hopMy
3alUCH U /1eliCTBOBATH M0 CJIeAY0IIeMY NPaBUJLY: NPH
BO3Be/leHHH KOMILIEKCHOI0 YHCJIa B CTeleHb MOYJIb YHCJIA
BO3BOJUTCH B 3Ty CTelleHb, APTYMEHT YMHOKAETCS Ha
NMoKAa3aTeJib CTeNeHH.
Eciu ke ucno/sib30Bath ajireopanyeckyio ¢popmy 3anucu, To
He00X0MMO B JIAHHOM cJjIy4yae 3 pa3a YMHOKMTH YMCJIO CAMO HA
ce0s1 (MM UCMOJIb30BaTh (OPMYJIYy COKPAIIEHHOT0 YMHOMXKEHM )

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

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

C:(—lfn ;f —12?1)

2) BeiOepute U3 crimcka HUPpPOBBIC CPEACTBA, KOTOPHIC MOTYT
OBITH IPUMEHEHBI JUIsl PEILICHHs JaHHOH 3aau.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

2 —2
1 4 2
,4=( j3=(—1 4)
-1 3 -4
3 —3
OTBer:

c=(s %5 )

2. BriOepute u3 cnucka nuppoBble CPeACTBA, KOTOPhIE MOTYT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHO! 3aJJauu.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

OtBer: b)  Wolfram Mathematica

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

VK-2.3.1
YK-2.¥.3




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

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

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

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

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

Oteer: b)  Wolfram Mathematica

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

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

-3

OTtBeT:

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

Oteer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT 1eHCTBUN HaJ MAaTPUILIAMHU.

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

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

VK-2.3.1
OIIK-1.3.1




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

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

10.

2 X(4A)=

OTtgert: 8A
3aganue 1. OIIK-1.V.1
1) Haiitu npousBenenue Matpuil A * B, rie VK-2.V.3

B _ 2 5
-6 53050 3)
OtBeT:

—8 4)

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

OBITH IPUMEHEHBI JUIsl pellieHns JaHHOoU 3agaun. O6ocHyiiTe
BBIOOp 1TM(POBOTO CpeicTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undpoBbiM cpecTBaM, KOTOpbie MOTYT ObITh
NMpUMeHEHBI JIJIM pelleHus JaHHOo# 3axa4u oTHocuTcess Wolfram
Mathematica- nporpammHoe odecnieueHune, BKJIOYAIOLIEe
0016111011 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

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

L 4 3
A=('i' 32 03) B=(1 —2)

3 0

OTBer:
—-11 4

AB = ( S 3)

2) BriGepute u3 crricka nupoBbie CPEACTBA, KOTOPHIC MOTYT

OBITh MPUMCHCHBI JIs1 pCHICHUSA JaHHOH 3aJ1a4H.

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

OtBet: K undpoBbiM cpeacTBaM, KOTOPbie MOTYT ObITh
NpUMeHeHbI JJ1s1 pelleHusl JaHHOM 3a7a4u oTHOocUTCca Wolfram
Mathematica- mporpaMmMHoe o6ecnedeHne, BKIOYAIOIIEe



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

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

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 5 0
OTtBerT:
—6 6O
AB = [13 —3)

2) Bwibepure u3 crcka 1uQpoOBbIC CPEICTBA, KOTOPHIC MOT'YT
OBbITh IPUMEHEHBI J1JIs pEIIeHUs JaHHOH 3a/1a4H.

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

OTtBer: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHus JaHHOM 3aa4u oTHocuTest Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEe
00J1b1I011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

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

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_[—11 6
AH_( 4 22]

2) BriGepuTte u3 cnucka nudpoBbie CPeaCTBa, KOTOPbIE MOT'YT OBITH
NPYMEHEHBI [Tl PeIICHHs JTaHHOM 3aauu.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pellieHusl JaHHOi 3a1a4u oTHOcHTCA Wolfram
Mathematica- nporpaMmMHoe odecneueHne, BKIIOYAKOIIEe
00/1b111011 HA00P MaTeMaTHYeCKUX (PYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJiredpbl, OpMEHTHPOBAHHYI0 HA
NMOAr0TOBKY HHTEPAKTHBHBIX IOKYMEHTOB C BHIYMCJIEHUSIMH U
BH3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 5.
Haiitu npoussenenue marpun 4 * B rre



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

Otser: | 14
AB = (—z 11)
2. BeiGepuTe U3 criucka nudpoBbie CpeacTBa, KOTOPbIE MOTYT OBITH
NPUMEHEHBI [Tl PEIICHHs JTaHHOM 3a1auu.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OTtBer: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMO/ATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCJIEHUSIMH U
BH3YAJIbHBIM CONPOBOXKIEHUEM.

11.

3amanue 1.

1) Haiitu onpenenuTeb 2-ro MOPsaKa MaTPHUIIbI
2 5

-3 7

OtBer:29

2) OO0oCHYWHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4toObl BHIYUCIMTH ONpeAeMTe]b BTOPOro MOpsiaKa
He00X0IMMO M3 NMPOU3BEAEHHUs 3JIeMEHTOB IIABHOW JANMAroHa n
BbIYECTh MNPOM3BEACHHE JJIEMEHTOB BTOpOH (110004HOIN)
ANArOHAJIN

3agadue 2.

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

P

Ortger: -22
2) OO0ocCHY#HTE KaK BBIYHUCIIUTH OMPEIEIUTEIh BTOPOTO MOPSIKA.

Otsert:

J1s TOro 4ro0bl BHIYMCIMTH ONpele/uTe]b BTOPOro MOpsiaka
He00X0IMMO M3 NMPOU3BEAEHHs 3JIeMEHTOB IIABHOW JANMAroHaIn
BbIYeCTh NPOM3BEJACHHE JJIEMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

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

5 5l
5 8

OtBet: 23

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



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

2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jl1st TOro 4To0bl BHIYMCIUTH ONpele/inTe/Ib BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOW3BeJEHUS 3JI€eMEHTOB IVIABHOM IMATOHAIHU
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

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

s ol
—14 —8
OtBert: (

2) OO0oCHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

OrtBer:

Jl1s1 TOro 4ro0bl BBIYMCJIMTH ONpeleJuTe]Ib BTOPOro MOpPsiaAKa
He00X0MMO U3 NPOU3BeJeHHs 3J1eMEHTOB IVIABHON 1HMArOHAJIM
BbIYeCTh MPOM3BeJAeHHE 3JIeMEHTOB BTOpOi (1M10004HOIN)
ANATrOHAJIN

3agaHue 5.
1) Haiitu onpenenurens 2-ro MOPSIIKAa MATPHUIIBI
o 3l

10 3

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

Ortser:

J1st TOro 4ro0bl BLIYMCJINTH ONpele/iuTe/lb BTOPOro NMopsiaka
HEe00X0IMMO M3 NPOU3BEJCHHUS IJIEMEHTOB IIABHOM ANMArOHAJIHN
BbIYeCTh TMpPOM3Be/leHHE 3JIeMEHTOB BTOpoi (1M0004HOI)
AAATOHAJIN

12.

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

OTtBeTt: -5

YK-2.V.1




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

OTtBer: -5

13.

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

YK-2.3.1

14.

O6o3HauuM Ay, A, ..., A, — CTPOKH MATPUIIBI M1 .y o o By -
JNICUCTBUTEIBHBIC YUCIIA.
Ecnu cymecTtByer Takoil Habop uuces, cpeid KOTOPBIX €CTh XOTs-
OBI OJTHO YUCJIO OTIMYHOE OT HYJISI, U TIPH STOM JIMHCHHAS
KOMOHMHAIMS CTPOK MAaTPHIIBI C 3TUMHU YHUCIIAMH paBHA HYJICBOM
CTpPOKE:
a, 4, + a,A, +--+a, A, =0,

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

OtBer: Takne CTPOKH MATPHIBI HA3BIBAIOTCS JTHUHEHHO
3aBHCHMBIMH

OIIK-1.3.1

15.

IIycTs MaTpuibl A U A™ yI0BIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eauununas MaTpHIia n -ro NOpsJIKa.
Kak Ha3pIBatoTCS Takue MaTpUIbI?

Oteer: Takne MaTpuIbI HA3BIBAKOTCA 00PATHBIMH MATPHULIAMH
110 OTHOIIEHHUIO APYT K ApPYry (A — oGparHas Kk A, u A —
o6partHas K A™Y).

YK-2.3.1

16.

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

OTBeT:l )

x=(5 5)

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

OrtBer:

x=(3 %)

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

OT]?.eT:1 .

x=( 5

3az[aH1iIe 4. Igaﬁm Man;my g u3 ypaBHenus A = X = B rne
4= (3 :?) 5= (29 19)

OTBer:

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




x=(5 4)

3amanwue 5. Halitu matpuiy X u3 ypaBHenus A4 * X = B, rne
4= @ :g] 5= @.i 152)

OrtBer:

x=(5 %)

17.

Kak Ha3piBaeTcs cuctema anreOpanyeckux ypaBHEHHM, KaXKI0€e U3
KOTOPBIX SIBJISICTCS JIUHEHHBIM?

OtBet: Takasi cucTeMa ypaBHeHU HA3bIBAECTCS CUCTEMOI
JINHENHBIX aJre0panvyecKnux ypaBHeHHU

YK-2.3.1

18.

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

OtBer: MeToabl pelIeHUs1 CUCTEM JMHEHHBIX ajJIredpanvecKux
ypaBHeHuii: Mmetoa Kpamepa, meron I'aycca, MeTo1 MAaTPHYHBIX
YPaBHeHHIi (C MCIOJIb30BAHHEM 00PAaTHOM MATPHUIIbI).

YK-2.3.1
OIIK-1.3.1

19.

CpaBHuTE yC10BUS IPUMEHEHUSI METO/I0OB PELIECHUS CUCTEM
JUHENHHBIX ypaBHeHUH. Kakoil MeTo pereHus: cucTeMbl IMHEHHBIX
anreOpanyecKnX ypaBHEHUH MPUMEHSIOTCS B TOM CIlydae, €Clid
OIIpe/IeIUTENb MAaTPUIbl CHCTEMBI PaBEH HYIIO?

OtBer: Eciu onpegeanresb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBbI
JIMHEHHBbIX ypaBHeHuil I'aycca, npyrue meroasl (MmeTox
Kpamepa u MeToa MAaTPUYHBIX YPAaBHEHHI) MOT'YT
NPUMEHATHLC NPU YCJIO0BHH, YTO MATPHLIA CUCTEMBI
KBaJPaTHAsA M ONPeIeJIUTE]b €€ He PaBeH HYJII0.

OIIK-1.V.1
YK-2.¥.3

20.

CpaBHuTE yC0BHs NIPUMEHEHHSI METO/IOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHeHUHN. Kakoil MeTO | peleHns CUCTEMBI JTMHENHBIX
anreOpanyeckux ypaBHEHUH PUMEHSIOTCS B TOM ciydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaIpaTHON?

Oteer: Ecin MmaTpuua cucremMsl He KBaapaTHas (T.e.
KOJINYEeCTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHHUH He
COBIIA/1210T), TO IPUMEHAETCH TOJIbKO METO MCCICAOBAHUSA
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, npyrue Meroasnl
(merox Kpamepa n MeTox MATPUYHBIX YPABHEHHM ) MOTYT
NPUMEHATBLCA NPU YCJIO0BHH, YTO MATPHLA CUCTEMBI
KBA/IPATHAS M ONIpeJe/IMTe/b ¢ He PABEH HYJII0.

OIIK-1.V.1
VK-2.V.3

21.

ITpu kaKOM yCIIOBUHM OJTHOPOJIHAsA CUCTEMA JIMHENHBIX YPaBHEHUM
MMEET HEHYJIEBOE penieHue?

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

OIIK-1.3.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOM
KaK7asi TOUYKa Ha MJIOCKOCTH OINPEAEIAETCS IBYMS YHCIaMHU -
MOJIIPHBIM YIJIOM U MOJISIPHBIM paguycom?

OtBet: Takas cucTeMa KOOPAMHAT HA3BIBAECTCH MOJIAPHOM
CHCTEMOI KOOPAMHAT.

OIIK-1.3.1




23.

Kaxk Ha3bIBaeTcs cucremMa KOOpAUHAT, B KOTOPOM Ka)/aast TOUKA B
POCTPAHCTBE OIpeeIisieTcs TpeMs yuciamu - (I, 6, @), Tae r—
paanyc-BeKTOp TOUYKHU, 6 U ¢ — 3€HUTHBIN U a3UMYTaJIbHBIN YTIIbI
COOTBETCTBEHHO?

OTtBer: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcsi chepudeckoi
CHCTEMOI KOOPAUHAT.

OIIK-1.3.1

24,

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

YK-2.3.1
OIIK-1.3.1

25.

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

OTtBer: BekTop, HAYa/I0 KOTOPOr0 COBNAAET C €ro KOHI[OM,
Ha3bIBaeTCsl HYJIeBbIM BEKTOPOM.

VK-2.3.1

26.

[To xakoii popmysie onpenensercs CKAIIpHOE IPOU3BEICHNE
BEKTOPOB?
OtBer: CkajnsipHoe Npou3Be/leHNe BEeKTOPOB onpe/eJisieTcs Mo

dopmyae lal = |b| = cosa

OIIK-1.3.1

217.

ITo xakoil popmyse BHIYUCIAETCS CKAISIPHOE IPOU3BEACHHE

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

OtBer: CkajisipHoe Npou3BeJeHHe BEKTOPOB ompeesisieTcsl Mo
dopmyne a, b, +a,b, + a b,

OIIK-1.3.1

28.

[To kakoit popmyIie BEIYUCIAETCS BEKTOPHOE IPOU3BEACHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAWHATHI B IEKAPTOBOM CUCTEME
koopauHaT (X, Y, 2)?

Oteer: BekTOpHOE IpON3BeIeHUE BEKTOPOB OIpeleIseTcs 110
popmy.re
i j ok
Xy M E
Xy Vo E,

OIIK-1.3.1

29.

[To xakoii popmyrie onpenenseTcs MOAYyIb BEKTOPHOTO
MIPOU3BE/ICHUS BEKTOPOB?
Otger: BesimunHa Mo1yJjisi BEeKTOPHOI'0 NPOU3BeIeHUs

BEKTOPOB onpenesiercs mo gopmyue |al = |b| = sin(ab)

OIIK-1.3.1

30.

Yemy paBHO pacCTOSHHE OT TOUKH /10 IPSIMOiL?
OtBet: PaccTosiHMEe OT TOYKHM /10 IPSIMOM PABHO JJIMHE
MEePNEHIMKYISIPa, ONYIIEHHOT0 U3 JAHHOM TOYKH HA MPAMYIO.

OIIK-1.3.1

31.

3amanne 1. CocTaBuUTh ypaBHEHHE MpPSMOM MPOXOAAIIEH depes
x+2 y—9

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

OtBer 3ammcaTh B BHUJAE YpaBHEHHWsS TMPSMOH C  YIJIOBBIM

Kod(duUImeHTOM

OrBer:

¥y=-—1,25x+6,5

3aganue 2. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASAIIEH uepes
TOUKY M(1,—4) u TEPIEHIUKYIIAPHOM npsAMOi

OIIK-1.V¥.1




—4x—5y+14=0,
OtBer 3ammcaTb B BHUJAE YPAaBHEHHA NPSAMOH C  YIJIOBBIM
K03 PumeHTOM

OtBer:
¥=1,25x—5,25

3aganne 3. CocTaBUTh ypaBHEHHUE MPSMOM MPOXOASIICH uepes
x+le y—-9

touky M(—1,—3) u mapaienbHON MPAMO¥

—4 -5
OtBer 3ammcaTh B BHUJEC YypaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 durmeHTOM
Otger:

¥y=1,25x—1,75

3ananne 4. CoCTaBUTh ypaBHEHUE MPSAMON MPOXOAsIIeH uepe3

touky M(1,—1) u nepneHMKYIAPHOM NpsAMOit ¥ = —5x + 2,
OtBer 3ammcarth B BHJAE YyPaBHEHHS MPAMOW C  YIJIOBBIM
KO3 hUIIIEHTOM

OrtBer:

¥y=02x—-1,2

Baganue 5. CoCTaBUTh ypaBHEHHE MNPSAMON MPOXOAALIEH uepe3
x+1 y—6

Touky M(3,1) u nepreHIuKyISIPHON MPAMOiA — - i

OtBer 3anucaTth B BHJAE YPaBHEHHsA MPSIMOM C  YIJIOBBIM

K03 pULIEHTOM

OrtBer:

y=-1,25x+4,75

Kakum ypaBHEHHEM OMMCHIBAETCS TIOCKOCTh B IEKAPTOBBIX YK-2.3.1
KoopauHaTax (X, Y, z)? OIIK-1.3.1
32. OtBet: B 1ekapToBBIX KOOPAUHATAX YPABHEHHE MJIOCKOCTH
(KaHOHHYeCKOe ypaBHEHHUE MVIOCKOCTH)
Ax+By+Cz+D=0
Chopmynupyiite  Heobxomumoe u  jpocratounoe  ycioBue | OIIK-1.3.1
HapasieIbHOCTH MPSAMON U MIOCKOCTH.
Otsert:
33. J1s TOro, 4Trodbl MpsiMasi M IJIOCKOCTh ObLIM NapaJsiebHbI,
Heo0X0AUMO M JOCTATOYHO, 4YTOObI BEKTOP HOPMAJIH K
IVIOCKOCTH M HANPABJAIIMHA  BEeKTOpP MNpAMOH  ObLIM
neprneHIuKYyJIsIPHBI.
KaknMm ypaBHeHmeM onuceiBaeTcs mpsMmas, npoxozxsamias uepes | OIIK-1.3.1
TOYKY (Xo, Yo, Zo) M UMEIOIIAs HANpaBJISIOUIMA BEKTOp C
koopauaatamu (I, m, n)?
34.

OTtBeT: YpaBHeHHE NPAMOM, MpoXoasilieil yepe3 Touky (Xo, Yo,

Z0) ¥ UMeEIIAsi HANPABJSIIOIINNA BeKTOp ¢ Koopaunatamub (|,

X~ F—¥ E—Z
m, N) ©MeeT B {°=}”= 0

m n




35.

KaKHM ypaBHeHI/IeM OIIMCBIBACTCSA HpHMaSI, HpOXOI[SIH_[aSI qepe:& IBEC
TOUKH (X1, Y1, Z1) 1 (X2, Y2, Z2)?

OTtBeTr: YpaBHeHUe NPSIMOii, IPOXOsilIeil Yepe3 ABe TOYKH (X1,
X—X]_ — }'—}'1 — 3—31
¥-E ¥IU¥L  E3TE)

Y1, Z1) u (X2, Y2, Z2) ©”MeeT BU]

OIIK-1.3.1

36.

Kakum 06pa3oM MOKHO 3a/1aTh MPSIMYIO C TIOMOIIBIO IBYX
MJIOCKOCTEM?

OTBeT: YpaBHeHHe JABYX lepeceKalonuXcs MI0CKOCTeH — 3T0
YPaBHEHHE NPSIMOI B MPOCTPAHCTBE

OIIK-1.3.1

37.

C moMotipIo Kakoi hopMysTbl MOKHO HAUTH YTOJ MEXKITY

IpsIMbIMU?

OTBeT: YyroJ Me:kay NpsiMmbIMH MOKHO HAWTH U3 (POPMYJIbI
arvag

|ﬂ__|'i|T_|l’ rae ity M fi; — HApPaBJsSIONIMe BEKTOPbI
1 z

COs@ =

NMPAMBIX

OIIK-1.3.1

38.

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

C nomo1bro Kakoil GopMysibl MOKHO HAMTH yroi Mexly MpsiMOi U
IJIOCKOCTBIO?

OtBeT: yrosa Me:xay nNpsiMoOi M IJIOCKOCTHI0 MOKHO HAWTH U3

(popmybl

. |Al + Bm + Cn|
sing =

VAZ + B2 + C2NI24+ m? + n?

OIIK-1.3.1

39.

ITo xakoil popmyse MOKHO ONPEAETUTh PaCCTOSIHUE OT TOUKH J10
MJIOCKOCTH?

Otget: PaccTosiHue OT TOYKM /10 MJIOCKOCTH PABHO
|Axy+ By, + Cz+D|
VA reT
(Xo, Yo, Zo) KOOPAMHATHI TOUKH.

, e (A, B, C)- xoopauHaThl HOpMaJH K IJIOCKOCTH;

OIIK-1.3.1

40.

Hanuinre kaHOHUYECKOE YPaBHCHUEC SJIJIUIICA.

OtBer: KanoHn4eckoe ypaBHeHHE YJLIMIICA HMEET BH/I
2 2

X y

al b2

OIIK-1.3.1

41.

Hanumure kaHoHHYEeCKOe ypaBHEHUE TUIIEPOOPHI.

OtBer: KaHOHN4YecKoe ypaBHeHHe runepo0Jibl nMeeT BHJ
2 2

X ¥ 1

a® b?

OIIK-1.3.1

42.

Hanummure kaHoHUYECKOe ypaBHEHUE MapadoIIbl.
OTtBer: KaHoHM4YecKkoe ypaBHeHHE MapadoJbl UMeeT BHJL
yi=2px

OIIK-1.3.1

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3agera

Ne /it [Tepedyens BonpocoB (3amav) ayist 3adeta / nudd. 3auera

Kon
WHJUKATOpa

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO




IlepeyeHp TeMm Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
npejcTaBieH B Tabmuie 17.
Tabmuua 17 — IlepeueHb TeM IJ1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM paboThI

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

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

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

Ta6ymia 18 — [IpumepHsIii mepedeHb BOPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIii IepeueHb BOMPOCOB ISl TECTOB
n/a WHIUKAaTOpa
TuII0BOM BapuaHT TECTOB
1 cemectp
1 | Mana matpuna 1) a, YK-2.V.1
2 -1y
. ) -asp
A= “ ).
g oz 3) a
11
Eé anredpanveckoe
JIOTIOJIHEHHE A, 4)  —ax
aBHO. ..
p Ortger: 3)

(Muctpyknus: ITpounTaiite TEKCT,
BbIOEpPUTE NMPABUIbHBIN OTBET U
3aIUIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

2 | U3 npuBeaéHHbBIX a;; 4o ERA
d a
MaTpuIl 00paTHbIe 1) {321 @22
0 as
CYILIECTBYIOT Y
MaTpHIL. . . 0 0 ag
2) [0 0 ay
0 0 ag

A5 Ay3 A3
3) | 0 ay; ap,

0 0 C: T
@11 @z Q3
4) (ﬂﬂ Qa3 ﬂ:a)
0 0 0
Ortger: 3)

(Uuctpykuus: [IpounTaiiTe TeKcT,
BbIOEpUTE NMPABUIbHBIN OTBET U
3alALINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)




Kakum meromom moxuo | 1)  I'. Kpamepa YK-2.3.1
pEeLINTh CUCTEMY, 2) K. ®.Tayecea
oTpeeNuTeb OCHOBHOU
MATDHITB! KOTODOii pABEH 3) ¢ noMoIIbI 00pPaTHON MaTPHIIBI
HYJIXO 4)  m00BIM CITOCOOOM
OrtBer: 2)
(Muctpykuus: [TpounTaiite TEKCT,
BBIOEpHUTE MPABUIIBHBIN OTBET U 3AIUIINTE
apryMeHTbl, 000CHOBBIBAIOIINE BHIOOD
OTBETA)
Cucrema coBmectHa | 1)  Ooubie 1 YK-2.3.1
TOrZa M TOJBKO TOTJA, | 2) PaHT MATPHIbI CHCTEMbI paBeH
Korja... PaHIy paclIMpPeHHO MaTPHIbI
CHCTEeMBbI
3) panr pasen 0
4)  panr paseH 1
Orteer: 2)
(Muctpykuus: ITpounTaiite TEKCT,
BBIOCpPHUTE TPABMIIBHBIN OTBET M 3AIHIINATE
apryMeHTbI, 000CHOBBIBAIOINE BHIOOD
OTBETA)
Jlast BEKTOPOB 4 W b | 1) BeKTOPBI MEPHEHIUKYIISPHBI YK-2.V.1
2) BEKTOPbI MapalieIbHbI OIIK-1.3.1

BBITTIOJTHATOTCA YCJIOBHA:

by _by _ be

ﬂx ﬂy ﬂz

Torjga....

3) BEKTOpBHI MapaJUieIbHbI U HE MOTYT
JIeXKaTh HA OJTHOM IPSIMOU

4) BeKTOPBI JeKAT HA OTHOH NMPAMOI

OrtBer: 2)4)
(MacTpykms: IIpounraiite TEKCT,
BbIOEpUTE  NpPAaBWIIBHBIE  OTBETHI U

3alIMIIUTC apryMCHTHI, O6OCHOBLIB3.}OH_II/IC

BBIOOD OTBETOB)




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

000CHOBBIBAIOIINE BHIOOP OTBETA)




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

TOYEK MJIOCKOCTH, CyMMa .

Y 2)  mapaboJoi

pacCTOAHUN OT KaxJ0i

U3 KOTOpBIX [0 JBYX 3)  OxpyxHOCTBIO

JAHHBIX TOYEK JTOH 4) ITHIICOM

MJIOCKOCTH eCTh
OrtBer: 4)

BEJIMYMHA TIIOCTOSHHAS,

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

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

OpsIMOM,  TIPOXOSIICH -3 2 4

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

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

BbIOEPUTE MPABUIBHBIA OTBET M 3aMUIIUTE

apryMeHThI, OOOCHOBBIBAIOIINE  BBIOOP




OTBETA)

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

BBITIOJIHACTCS YCIIOBUC

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

4 At-A=0

OTteer: 3)
(MacTpykmms:

IIpounraiite

TEKCT,

BbIOEPUTE MPABUIBHBIA OTBET M 3aMUIIUTE

apryMeHTHlI,

000CHOBBIBAIOIIINE

BBIOOD




OTBETA)

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

IIPOXOJAIIEH Yepe3 IBe
TOYKH MOXHO COCTAaBUTH

o ¢popMmyIe. ..

x—x)

2) y=y¥y __

¥z—¥ R |

3) A(I_xu)‘i‘ﬂ(}’_}’n):ﬂ

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

BBI6epI/ITe HpaBHJ’IbHBIfI OTBCT U 3aIlIUMIINTC

apryMeHThI, OOOCHOBBIBAIONINE  BBHIOODP

OTBETA)




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

BbIOEPUTE MPABUIBHBIA OTBET U 3aMUIIUTE

APryMCHTHI, O6OCHOBI>IBa}OH_II/Ie BBI60p

OTBETA)




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

(Muctpykims: [Ipounraiite TEKCT,




BBI6epI/ITe HpaBI/IHLHBIﬁ OTBCT U 3aIlIUIINTC

apryMeHThI, OOOCHOBBIBAIONINE  BBHIOOP

OTBETA)

23

Kakasgs w3 Todek JIeKUT

Ha TIpsaMoit y = —2X + 17

1) (0;3)

2) (-1;3)

3) (2:3)

4) (-2;5)

OrtBer: 2)4)

TEKCT,

(MucTpykuus: [TpounTaiite

BBI6€pI/IT€ IMpaBHUJILHBIC OTBCTHI )51

3aIUIINTE APTyMEHTHI, 0OOCHOBBIBAIOIIHE

VK-2.3.1
OIIK-1.3.1

BEIOOD)

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

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

BbIOEpUTE MPABUIBHBIM OTBET U 3aMUIIUTE

apryMeHThI, OOOCHOBBIBAIONINE  BBHIOOP

OTBETA)




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

MIPaBHITY Kpamepa 3) 5 3 ‘

onpenenuresb A umeer 8 7

BUJI: 4) 1 5‘

4 8

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

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

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

METOZOM Kpamepa Orser: 2)

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

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

Xy +x;—x3=0 4) (1;0;1)

[ffl__zii ii: ; g Ortger: 4)

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

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

z=-1+ i umeer BUn:

5

3) V2e 5




T

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

OTBETA)
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Mopynp KOMIIIIEKCHOIO

qucia Z = —i paBeH:

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

OTBETA)

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

l)onpenenurens | 2) Kpamepa

CUCTCMbI paBCH 6

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

HYJIIO

5) wmarpuna He | 6)  OOpaTHOM

KBaj[paTHas MaTpHIIBI
OTtBer

1) 2)

1) 4)

1) 6)

3) 4)

5) 4)

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

TIO3ULIHIO (v HECKOJILKO

OIIK-1.3.1
VK-1.B.1




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

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

IIpounTaiiTe TEKCT U 3alULINTE
pa3BepHyThI 000CHOBAHHBII OTBET.

Cucrema olleHUBaHMS TECTOBBIX 3a/1aHUI:

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

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

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

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

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

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

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

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




11. Meroauueckue yKazaHus 1js1 00y4aroIMXCs 0 OCBOCHUIO JUCIUTUINHBI

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

11.1. Meroauyeckue yKa3aHUs JJId OOy4YaKOIIMXCS 1O OCBOCHHUIO JICKIIMOHHOTO
Marepuaia

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

Ilnanupyemble pe3yabTaThl NP OCBOEHUH 00yUYaIONIMMUCS JIGKIIMOHHOTO MaTepuaa;

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

— IOJY4YEHHUE OIbITa TBOPUYECKONW PabOThl COBMECTHO C MPENOAaBaTEIIEM;

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

— NOSBJICHME HEOOXOIUMOIro MHTEpeca, HEOOXOAMMOro JUIsl CaMOCTOSATENbHOM
paboThI;

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

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

— TOJy4YEeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOMMbIX TEPMUHOB U MOHITHH.

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

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

11.2. Meroanueckue  ykazaHUs Uil OOydalomUXCS MO  MPOXOXKIACHUIO
MPAKTUYECKUX 3aHITUH

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

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

[Inanupyembie pe3yIbTaThl TP OCBOCHUH 00YYaIOMEeMCs MPAKTHUYECKUX 3aHATHI:



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

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

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

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

— o0ecreyeHre paloOHaIbHOTO COYETaHUs KOJUICKTUBHOM U MHIUBUAYAIbHOU (OpM
oOy4eHMUS.

@yHKINU IPAKTUYECKUX 3aHATUN:

— IO3HABaTEJIbHAS;

— Ppa3BHUBAOLLAS;

— BOCIIMTATEIIbHAS.

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

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

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

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

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

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

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

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

TpebGoBaHuUs K TPOBEICHUIO TPAKTUUECKUX 3AHITHI

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

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

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

11.3. Meroanyeckue  yKazaHusi Uil OOy4alOIIMXCS 1O  MPOXOXKICHHIO
CaMOCTOSATEIILHON PabOThI



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

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

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

MeToauyeckUMH ~ MaTepHajlaMH, HANpaBIAIONIUMH  CaMOCTOATENbHYIO  paboTy
00y4JaroImuXcs SBISIOTCSL:

— y4eOHO-METOAMYECKUI MaTepuall 0 AUCHUILINHE.

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

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

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

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

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

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

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

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



Jluct BHECeHUsI U3MEHEHUH B pabouyro MporpaMmy AUCHUTUINHBI
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