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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
00pa3oBaTelbHYI0 MPOrpaMMy BBICIIETO OO0pa3oBaHUS — NPOrpaMMmy CIEHHUATUTETa IO
crenuansHocT 10.05.03 «MubopmanmonHas 0e301acCHOCTh ABTOMATH3WPOBAHHBIX CHCTEM)
HanpaBlieHHOCTH «be30MmacHOCTh  OTKPBITHIX HMH(DOPMALNMOHHBIX CUCTeM». Jlucruruimnaa
peanmmu3yetcs kadenpoit «Nely.

JucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIIMX KOMIIETCHITHIA:

VYK-1 «Cnoco0GeH OCYIIEeCTBIATh KPUTUYECKUA aHaau3 MpOOJEMHBIX CHUTYyallMil Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

OIIK-3 «CnocobeH WHCIIOJIb30BaTh MaTEMaTHYECKHME METOAbI, HEOOXOIHMMEIC A
pelieHus 3aaa4 npo(ecCHOHATBHON IeATeTbHOCTIY

CopepxaHue TUCIUILUIMHBI OXBAaThIBA€T KPYr BOIMPOCOB, CBSA3AHHBIX C Teopuen
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMU JIMHEWHBIX YpaBHEHUW, JIMHEWHBIMU MPOCTPAHCTBAMHU,
BEKTOPHOH anreOpor U aHATUTHIECKON reOMEeTPHECH.

[IpenogaBanue TUCIUIUIMHBI TPEIyCMATPUBACT ClieAyromme (GopMbl OpraHU3aud
yuyeOHOro mpolecca: JeKIUH, NPaKTHUYeCKHe 3aHSATHS, CaMOCTOsTeNlbHas pabora
oOyuJaromerocs.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBACMOCTH, IIPOMEKYTOIHAS aTTECTAIUs B (hOpMe IK3aMEHA.

OO0miasi TpyAO0EMKOCTh OCBOEHUS JMUCLUHUIUIMHBI COCTaBISAET S5 3aueTHBIX enuHul, 180
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Hucnummuaa «MaremaTtuka. AHATUTHYECKas TEOMETpUs W JIMHEWHas anreOpay
SIBJISIETCSI BAXKHOM COCTaBHOM YaCThIO Kypca BBICHIEH MAaTeMaTUKH, KOTOPBIN JIEKUT B OCHOBE
BCEM CHUCTEMBbI BBICHIETO OO0pa3oBaHHS COBPEMEHHOrO  CIIELHUANUCTa M HU3Yy4aeT
MPOCTPAHCTBEHHBIC (POPMBI M  KOJMYECTBEHHBIC COOTHOIICHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenue  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE
MPEJICTABICHUE CTYACHTA, CTHUMYJIHPYET €ro BOOOpakeHHE; pa3BUBACT €ro CYCTHHIC
CIIOCOOHOCTH; TO3BOJIACT JEMOHCTPUPOBATH I1EJCYCTPEMIICHHOCTh, OPraHW30BAaHHOCTh IIPH
MIPOBEJICHUH OOJBIIEr0 00beMa BEIYHUCICHHH; 00beAUHSIET OOJMBIIMHCTBO PAaHHEE U3YUCHHBIX
TOHSTHH.

BaxHOCTh yKa3aHHBIX TOJOXEHHUI OOYCIIOBICHA TEM, YTO MAaTeMaTHKa SBISETCS HE
TOJILKO MOIIHBIM CPEJICTBOM PELICHUS MPUKIAIHBIX 3a/1a4 U YHUBEPCAIbHBIM SI3bIKOM HAyKH,
HO TaK»e U 3JIEMEHTOM 001l KYIbTYpHI.

MaremaTuueckue METOJIbl  HCCIICIOBAaHUS, MOJICTUPOBAHUS, IPOCKTUPOBAHMS,
OIMHPAIONIYIOCS Ha JAHHYIO JUCIHILIMHY, UTPAIOT BCe OOJBIIYIO POJIb B COBPEMEHHOW HayKe
U TeXHUKE. B 3HaYNTENbHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTUEM HAYKH H
TEXHHWKH, TJIABHBIM 00pa30M BBIYHCIUTEILHON TEXHUKH W HWH(POPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIIOJIB30BaHUSI MATEMATUKU VISl PEIICHUS KOHKPETHBIX 3aJ]1a4 CYIIECTBEHHO PACIIUPSIOTCS,
YTO, B CBOIO OYepe[b, IPUBOAUT K HOBBIM TpeOOBAHMIM, TPEIBABIIEMBIM K
MaTeMaTHIeCKOMY O00pa30BaHUIO COBPEMEHHBIX CIEIUAIIMCTOB B OOJACTH MATEeMATHUECKUX
METOJIOB.

B oOmactu BocHuTaHHS JIUYHOCTH ICILIO0 HOATOTOBKH IO JAHHOM JAUCIIUIIIMHE
aBrsgeTcs (HOpMHUpPOBAHHE CIOCOOHOCTH JIOTHYECKH BEPHO, ApTyMEHTHPOBAHHO M SICHO
CTPOUTDH YCTHYIO ¥ MUCbMEHHYIO PEYb.

1.2. JlucuumiuHa BXOJIUT B COCTaB 0053aTeIbHON YacTH 00pa3oBaTeIbHON MPOTPAMMBI
BhICHIer0 oOpa3oBanus (nanee — OIT BO).

1.3. TlepeueHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCLUUIIINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pesynbrate u3yueHus AMCHUILIMHBI OOydYarOIUACS JOMKEH 00JalaTh CIEAyIOIIUMU
KOMITETCHIIMSIMU WJIM UX 4acTsAMU. KOMIIETeHIINN ¥ WHIMKATOPBI UX JTOCTHUKEHUS TTPUBEIACHBI B
tabmure 1.

Tabmuma 1 — I[lepeyens KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKEHUS

Koo u
Kareropus (rpymnmna) Kon n HanMeHoBaHUEe HHIMKATOpa
HanMEHOBaHIE

KOMIICTCHIIN N JOCTHIXKCHUSA KOMIICTCHIIUN
KOMIICTCHIIU N

VYK-1 Crrocoben
OCYIIECTBIISATh

KPUTHYECKHUI aHAIIN3
VK-1.B.1 Bnanets HaBEIKAMU CHCTEMHOIO U
MPOOJIEMHBIX

YHuBepcalbHbIe . KPUTHYECKOI'0 MBIIUICHUS; METOIUKAMU
CUTyaluil Ha OCHOBE
KOMITETEHIINHI MIOCTaHOBKH LI€JIU, OIPEEICHHs CLI0OCO00B

CHCTEMHOTO
ee JTOCTH)KEHUS

MOJIX0/1a,

BBIpa0aThIBATh

CTpaTEruIo NCNUCTBUIL

OIIK-3 Cnocoben OIIK-3.3.1 3HaTH OCHOBHBIEC TOHATHUS U

HCITIOJIB30BaTh 3aKOHBI €CTECTBEHHBIX HAYK, METO/IbI
O6menpodeccrnoHanbHbIE

MaTeMaTU4eCKHE MaTEeMaTHYECKOro aHaJIn3a 1
KOMIIETEHITN

METO/BI, MOJICTTUPOBAHUS; OCHOBHBIE METO/TBI

HGO6XO,I[I/IMBIG JJIA TCOPCTUYCCKOTIO U SKCIICPUMCHTAJIBHOT'O




pelieHus 3aaau HCCIIEIOBaHMs 0OBbEKTOB, IPOLIECCOB U
npo(ecCHOHANLHOW | SIBICHUHN

JIeATeIIbHOCTH OIIK-3.Y.1 ymeTs ucnonb30Bath (pU3nKo-
MaTeMaTUYeCKHil anmnapar Jyisi pa3paboTKu
MaTeMaTUYECKUX MOJENEH SIBICHUH,
MIPOIIECCOB U OOBEKTOB IPHU PEIICHUU
MHKEHEPHBIX 3aJ1a4 B MPO(HeCcCHOHATBLHOM
JIeATETbHOCTH

OIIK-3.Y.2 yMeTb NPUMEHSITh METOIbI
MaTeMaTU4YeCKOro aHajinsa 1
MOJIEJTUPOBAHUS Jisi 000CHOBAHUS
MPUHSITHS PEIICHUH B IPOGECCHOHATBHON
JIESITEIIbHOCTH

2. Mecro nucuurinHbl B cTpykType OI1
JucuurumHa He 0a3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYIECHTAMHU IPH
U3y4EHHH B By3€ KaKUX-THOO AUCLUIUINH.
3HaHUs, MOITYYEHHbIE IPU M3YyYEHUU MaTepuasa JAaHHOM TUCIUIUIMHBL, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIb3YIOTCA IIPU U3YyYEHUU APYTUX JUCLUILINH!
- Marematuka. Teopust BEPOATHOCTEN U MaTEMaTUYECKast CTATUCTHKA.

3. OObeM u TpyI0EeMKOCTh TUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpam) IpeCTaBICHbI B
tadnuie 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUITIIMHbI

TpynoemMkocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
Nol
1 2 3

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

nekruu (J1), (dac) 34 34

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

qac

naboparopusie pabots (JIP), (dac)

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

IK3aMeH, (Jac) 36 36
Camocmoamenvnas padboma, Bcero (4ac) 76 76
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3ager, sk3amen (3auer, dudd. 3aug, JK3. JK3.
JK3.**)

*k
IIpumedaHue: kaHaMAATCKHI 9K3aMeH

4,
4.1. Pacnpezenenue TPyI0€MKOCTH JTUCLUUIUIMHBI 110 pa3eiaM U BUAAM 3aHATUMN.
Pazgenbl, TeMBbI TUCITUTIIIUHBI M KX TPYJOEMKOCTh TTPUBECHBI B TaOIUIIE 3.




Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCIUITITHHBI Jlexwmn | T13 (C3)) - JIP KT CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1

Paznen 1. KomrmuiekcHbie ynciia 1 MaTpPHUILIbI 6 8 12
Paznen 2. Cuctemsbl TUHEHHBIX YpaBHEHUN 6 9 12
Pasznen 3. Jluneiinsle mpocTpaHCcTBa 5 0 12
Pasnen 4. Bektopsl 6 8 12
Paszzen S. TIpsiMast Ha MIOCKOCTH 4 4 12
Paznen 6. [Ipsimast ¥ MIIOCKOCTH B MTPOCTPAHCTBE 4 5 10
Paznen 7. Kpusbie BTOporo nopsiaka 3 0 6
Hroro B cemecTpe: 34 34 76
Hroro 34 34 0 0 76

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
OoOy4JarlolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA TPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIIa

Howmep pasznena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1. ITonsATHE KOMIUIEKCHOTO Yncia. JledcTBUS Hal KOMIUIEKCHBIMHM YHCIIaMU B
anreOpandeckoit ¢dopme. JlelcTBus HaJ KOMIUIEKCHBIMH YHUCIaMHU B
Tpuronomerpuueckoir popme. dopmyna Myaspa. M3pneueHue KopHs H3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonstue marpunel. JIuHelHble onepanuu Haja marpuuamu. JIuHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTh MaTpull. TpaHCIIOHHMPOBAHUE MATPHILL.
YMHOKEeHHe MaTpull. MHOTOUIEHbI OT KBaJIpaTHBIX MaTpHll (4 Jaca)
2. Onpenenurenu u ux cpoiictsa. O0patHas MaTpuna. Pemenue npocreimmx
MaTpu4HbIX YypaBHEHUH. MaTpuyHblli METOJ PEIICHUS JMHEHHBIX
ypaBHeHHH. (2 yaca)
Merox Kpamepa. Meton I'aycca. (2 gaca)
CoOcTBeHHbIE YHCIa U COOCTBEHHbIE BEKTOPHI KBAJPAaTHBIX MAaTpUIL.
DYHKIIUU OT KBaJpaTHBIX MaTpHIl (2 yaca)
3. Jluneiinple mnpoctpaHcTBa. OmpeneneHue U npuMmepsl.  basuc u
koopauHathl. JIuHeWHBIE TpeoOpa3oBaHusA. Marpuna — JMHEWHOTO
npeoOpa3oBaHus. (5 4acoB)
4. I'eomerprueckue BekTopsl. OCHOBHBIE onpeieneHus. JInHelHbIe onepanuu
HaJ BekTopamu. JInHeiiHas He3aBUCUMOCTh BeKTOpoB. baszuc. Koopaunars!.
CuctemMbl KOOPIMHAT HA TJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)
CkansipHO€ IPOM3BEIEHUE BEKTOPOB. BEKTOpHOE MPOU3BENEHNE BEKTOPOB.
CwMmeriaHHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHMsI NpsIMOM Ha IUIOCKOCTH. 3aJjaud Ha COCTaBJICHHE ypaBHEHUU
npsiMoi. (2 Jaca)
VYron Mexay npsiMbIMU Ha IJIOCKOCTH. PaccTostHue OT TOUKHU 10 IPSIMOW Ha
wiockocTu. Paccrosinne Mexay napauieabHbIMU IPSIMBIMU. (2 Haca)




6. YpaBHEHHUs TNIOCKOCTH. 3aJjaHue IPSIMOI B IPOCTpaHCTBE. (2 yaca)

JI0 TIPSIMOY B IMPOCTPAHCTBE. (2 yaca)

Yron Mex)ly INIOCKOCTSAMH. YTOJI MEXKIY NMPAMBIMU B MPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCThIO. PaccTosiHME OT TOYKM 10 IUIOCKOCTH.
PaccrosiHue mexny napauienbHbIMU IUIOCKOCTSAMH. PaccTossHUE OT TOYKH

7. Omnunc. 'mnepbona. [TapabGoina. IlonsipHoe ypaBHEHHE KpUBOM

BTOPOIO

nopsaka. Kanonnueckue ypaBHeHus: KpUBOM BToporo nopsijka (3 gaca)

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
Dopmbl N
Ne . Tpynoem- | mpakTH4eCKOH | pas3zaeia
i Tembl IpakTUUECKUX 3aHATUI MPaKTHYECKHX kocTh, (4ac)| moarotoskn, | aucw-
3aHATUN
(gac) JIMHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemenue
YHUCIIaMU B aJIreOpanvecKon 3aaq 5 1
¢dopme. Tpuronomerpuueckas
(dopMa KOMIUIEKCHOT'O YHCJIA.
2. | Jle¥icTBHs HaJ KOMILUIEKCHBIMH Pemenue
YyHcllaMu B 3a1a4y 2 1
TPUTOHOMETpHUUYECKOU opme
3. JIuHeiiHbIe Onepany Haj Pemenue
MaTpPULIAMH. 3a1a4 2 1
TpaHciOHMpPOBaHKWE MATPULL.
YMHOKEHNE MaTpuUIl
4. KonTponbnas padora Nel Pemenne 2 1
3a/1a4
5. | Boluncnenue onpenenureneil. Pewmenne
OO0parHas matpuna. Pemenue 3a1a4 2 2
MAaTPUYHBIX YPABHEHMIA.
6. MatpuyHblii METOJ peLICHUS Pewenue
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a1a4y 2 2
Meton Kpamepa
7. Meron I'aycca Pewenne 2 )
3a/1a4
8. Konrtponsnas pabora Ne2 Pemenue 3 2
3a/1a4
9. Pa3noxeHue BEKTOPOB 110 Pewenne
0azucy. Beruncnenue 3a1a4
KOOpJAMHAT TOYEK B 001t 2 4
JIEKapTOBOM CUCTEME
KOOpJMHAT.
10. CxkanspHoe Mpou3BeICHNE Pemenne 2 4
BEKTOPOB 3a/1a4
11. BekropHoe u cmernanHoe Pemenue 5 4
IIPOU3BENCHUS BEKTOPOB 3a/1a4




12. Kontponbnas padota Ne3 Pemenne 2 4
3aga4
13. YpaBHeHHUs IPSIMON Ha Pemenue 2 5
TJIOCKOCTH. 3a1a4
14, 3ajaun Ha IPSAMYIO Ha Pemenue 2 5
TTOCKOCTH 3a1a4
15. [IpsiMast 1 MJIOCKOCTH B Pemenue 5 5
MIPOCTPAHCTBE 3aga4
16. KontponbHas padota No4 Pemenue 3 5
3a1a4
Bcero: 34
4.4, JlabopaTopHBbIC 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OHIIC 6.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HanmenoBanue 1abopaTopHBIX padboT TpynoemMKocT®, | MpakTHHECKOH | pasaeia
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI

VY4eOHbBIM MJIaHOM HE TPeAyCMOTPEHO

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

Tabmuna 7 — Bunbel camocToaTenbHON paboThI U €€ T

PY1I0€MKOCTb

Bun camocrositensHO#M paboTh Bcero, uac Cemectp 1, yac
1 2 3
W3ydeHue TeopeTHUecKOoro MmaTepuania
20 20
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
[TonroroBka K TeKyIeMy KOHTPOJIIO YCIIEBAEMOCTH 20 20
(TKY)
Jomamaee 3amanne (J13) 20 20
Kontposbuble paboTsl 3a04HruKOB (KP3)
[ToaroroBka k mpomexytouHoi arrectanuu (ITA) 16 16
Bcero: 76 76




5. IlepeueHnb y4eOHO-METOANMYECKOTO 00ECTICUeHUS

JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSTENFHOW paboThl 00y4aromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/1aHUI MpHUBEIEeH B TadIuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUIMA

Komuectso
AK3EMIUISIPOB B
UFLQLII_HiI;)/ec bubnuorpadudeckas ccpuika OuomMoTeKe
(KpoMe AIIEeKTPOHHBIX
AK3EMILUTSIPOB)

YK 514 BBK bexnemumera JI.A., Ilerpouu A.1O., Uybapos U.A. 200
22.151b42 COOpHUK 33724 110 aHATUTHYECKON TEOMETPUH U

JUHEeHHO# anredpe: Yueb. mocooue / [Tox pen. 1.B.

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

2006. — 496 c.
YK KazakoB A.fl, MakapoBa M.B. Maremaruka. 50
517.521(075.8) Amnanurryeckas reomerpus: yue6. [Tocooue / CII6.:

I'VAIL 2019. - 51 c.
http://e.lanbook.co | bekiemumies, JI.B. Kypc aHanuTu4eckoil reOMeTpUH U OBC Jlanp
m/book/58162 JMHEHHOMN aireOpsl. [DIEeKTPOHHBIH pecypc] —

Onektpon. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekiemumiea, JI.A. COOpHHK 33134 [0 aHATATHIECKON OBC Jlanp
m/book/72575 reOMETPHUH U JIMHEHHOH anrebpe. [DIeKTpoHHBIN pecypc]

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

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

JIanb, 2016. — 496 c.
http://e.lanbook.co | Hosukos, A. 1. Havasa jinHeiiHO# anreOpbl 1 OBC Jlanb
m/book/71997 aHaIMTHYECKasi reOMeTpust : yueObHoe mocobue / A. 1.

HoukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Maremaruka. 3a1a4u MOBBIICHHON TPYIHOCTH IS OBC Jlanb
om/book/115483 CTYJICHTOB BY30B : yueOHoe nocodue / 1. B. HBanos, O.

K. UBanosa, O. A. OxyneBa, H. A. ToiueHHHUKOBA ; TTO]

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

2019. — 156 ¢

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

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemues, /l. B. Kypc ananutndeckoii reomeTpun 1 OBC Jlann
om/book/58162 JMHEHHON anreOps : yueOnuk / JI. B. Bexiemuries. —

13-e u3zn., ucnp. — Cankr-IlerepOypr : Jlans, 2015. —

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Beicias matemaruka. JInHeitHas 9BC Jlans

om/book/48192 anreOpa U aHaJTMTHYECKAask TeOMETpus : yueOHOe mocodue
/II. C. I'eBopksiH. — MockBa : ©DUSMATIIUT, 2011. —
208 c.

https://urait.ru/bco | Jluneitnas anrebpa 1 aHATUTHYECKAsI TEOMETPHS:

de/436467 yueOHHK U TpakTUKyM uisi By30B / E. I'. TInoTHuKOBa, A.

I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
M3marenscTBo HOpaiit, 2019. — 340 ¢



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://urait.ru/bc | Caburos, 1. X. Jluneiinas anrcopa u

00de/493221 aHAJIMTHYECKAst TEOMETPUS: Y4eOHOE TTOCo0He ISt
By30B / U. X. Cabutos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u aon. - Mocksa: UznarensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoga, E. I'. Jluneiinas anredpa u
0de/434042 aHanuTH4ecKas reomerpus. COOpHUK 3aTaHHIA:

yueOHoe rocobue s OakanaBpuara u CrerraaInTeTa
/ E.T. IlaxomoBa, C. B. PoskxoBa. - MockBa :
WzparensctBo KOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anareopa: yueOHOE
00de/430892 noco6wue ais By3oB / E. H. JIyosiruna, E. M.
BeuromoB. - 2-e u3a. - Mocksa : U3narenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeyeHb IEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAaIMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JUCIHUILIMHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue
http://www.math-net.ru OO01IepOCCUICKIIT MATEMAaTHYECKUI MOPTa
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHHs TTpecTaBicH B Tadsmite 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeH s

NQ l'[/l'[ HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica
8.2. Ilepeuenn MH(POPMAIOHHO-CIIPABOYHBIX CHUCTEM, HCIIOJIb3YEMBIX npu

OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIiecca 1Mo JUCIUILTHHE
[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabnuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

9BC Jlann

9. MarepuanbHO-TeXHUYECKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOHW 0a3bl, HEOOXOAUMOW U1  OCYIICCTBIICHHS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabmuiel 2.



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

Tabmuna 12 — CoctaB MaTepralibHO-TEXHIUYECKON 0a3bl

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

1 | Yuebnas ayauTopus s 3aHSITUN JIGKIMOHHOTO TUIA, 3aHATUM | yn. [actemno, n. 15,
CEMUHAPCKOTO  TUM@, TIPYINNOBBIX W MHIMBUIAYAIBHBIX | aymuropus Ne31-02
KOHCYJIbTAallMii, TEKYIIEro KOHTPOJS M IMPOMEXKYTOYHOU
arrectauuu. OcHamenue: Crenuanu3upoBaHHas — MeOelb;
TEXHUYECKHE  CpeACTBa  OOydeHus,  Cciuyxamwue  JJis
npeacTaBieHus yueOHoW HMHpopManuu OOJIBLION ayJUTOPUH;
Ha0Op AEMOHCTPALIMOHHOTO 000PYIOBaHHS

2 | YuebHas ayauTopus Jid NPAKTHUECKUX 3aHATHH, 3aHatuil | yn. [acrtemno, m. 15,
CEeMMHApCKOr0  THIA, TIPYNNOBBIX M  WHIAMBUAYAIBHBIX | aymuropus Ne24-16
KOHCYJIbTAllMi, TEKYIIero KOHTPOJIS U IPOMEXKYTOUYHOU
arrecrauuu. OcHamenue: Crnenuain3upoBaHHas MeOeb;
TEXHHYECKHE  CpelacTBa  OOydeHus,  Clyxamue  JJis
npeacTaBiIeHus yueOHoW mHGOopManuu OONBIION ayTUTOPUU;
NIEPEHOCHOM HAbOp JEMOHCTPALIMOHHOTO 000PYI0BaHMSI

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJIS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crircok BOMPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMI OOYJaloUIMMHCS TPUMEHSETCS 5-0ajuibHasi MIKajla OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH ypOBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIMA
5-0aiubHas mKana paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHal;

— YBEpEHHO, JIOTHYHO, TTOCIIEIOBATEILHO M TPAMOTHO €T0 M3JIaracT;

— OIIMpasACb Ha 3HaHUA OCHOBHOH M )IOHOHHHTCHBHOﬁ JIMTCPATYPBhI,

«OTJIMYHOY J
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHbIE HAYUHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIlPaBIEHUS;
— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIJBUTAEMBIC UM HJICH,
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— cBOOOJIHO BJIAJICET CUCTEMOM CTIeUaTIN3uPOBAHHBIX TOHSITUH.
— o0yyJaroIuiicss TBEPI0 YCBOWII MPOTPaAMMHBINA MaTepuan, TpaMOTHO H
M0 CYHIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JINTEPATYPEI;
«XOPOILIO» paTypel, o
— HE JIONYCKAET CYIIECTBEHHBIX HETOUYHOCTEM;
«3a4TCHOY

— YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTHYECKOW MESITEIbHOCTHIO
HATPaBIICHUS;
— apryMEHTUPYET Hay4YHbIE NOJIOKEHUS;




Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0auTbHad MIKaIa PAKTEP (op

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIAJIEET CUCTEMOM CIIECIUATU3UPOBAHHBIX TTOHSATHA.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaraeT €ro, ONUpasch HAa 3HAHUSA TOJBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«YIOBJIETBOPUTEIIHLHOY .

— UCIIBITHIBACT 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
«GauTEHO»
HallpaBJICHUS;
— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3arpynaHsieTcs B GOpMYJIUPOBAHUHU BBIBOJOB M 00OOIICHU;
— YAaCTHUYHO BJIAJICET CUCTEMOM CHEIIMATN3UPOBAHHBIX OHSITUH.
— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
Marepuana;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYJIOBJICTBOPUTEIIEHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HAIIPABIICHUY;
«HE 3aYTCHOY

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXXET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

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

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

Kon
Ne i/mt [Tepedens BOmpoCOB (3a71a4) TSl 9K3aMeHa HHKATOPA
YK-1.B.1
3amanue 1. OIIK-3.V¥.1
1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B OIIK-3.Y¥.2

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

OtBer: 20+37i

2) BepHo sn yTBepkacHUE: «/lelicTBUTENbHAS YacTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckoi popme
3aIlMCH paBHA MTPOU3BEIACHUIO JEHCTBUTEIbHBIX YaCcTEe
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

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

BbBIYUCJ/IAECTCH Kak pa3HOCTb nponsneneﬂml
ACMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKHUTeJIe»).

3amanue 2.

1) Brrancauts IMPOU3BCACHUC KOMIIJICKCHBIX YUCCII B

anreOpanveckoit hopme 3anucu
(7 — 4i)# (1 + 30)

Otsert: 19+17i




2) Bepno nmu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOM3BEICHUS KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMMCH BBIUUCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JICWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTE
COMHOXHUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCS YTBep KIAeHHE:
«JleicTBUTEJIbHASLT YacThb TMPOU3BEAEHUSA KOMILIEKCHBIX
yuces B ajredpandeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTL TNPOM3BEJAECHUS JIeMCTBUTEJIbHBIX YacTeil u
NMPOU3BeIeHUSI MHMMBbIX YacTell COMHOXKUTEJIeH»).

3ananue 3.
1) BbIYHCIUTD IPOU3BEICHUEC KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3armcu
(7 + 4i) = (4 — 3i)

OrBert: 40-5i

2) BepHo su yTBepkacHuUE: «/leiicTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUICKCHBIX YHCEIT B anredpandeckoit popme
3aIMCH BBIUUCISAETCSA KaK CyMMa IPOU3BEICHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTE
COMHOXMUTeNEN». OTBET apryMEeHTUPYHTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«JleiicTBUTE/ILHASL YACTH NPOU3BEAEHNSI KOMILIEKCHBIX YHCes B
anredpanyeckoii ¢gopMe 3anmuUcH BBIYMC/ISAETCS KaK Pa3HOCTh
NMPOM3BeIeHUs1 [IeCTBUTEIbHBIX 4YacTeld M MPOM3BeICHUs!
MHHMMBIX YaCTel COMHOXKUTEJIE?).

3aganue 4.
1) BbIYHCIUTD TPOU3BEICHUE KOMILUICKCHBIX YHCET B
anredpandeckoil popme 3anvcu
(9 — 4i) % (8 — 5i)

OtBet: 52-77i

2) BepHo mm yTBepkaceHuUE: «/leiicTBUTEIbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpandeckon hpopme
3alMCH BBIYUCIIAETCS KaK IPOU3BENECHUS MHUMBIX YacTei
cOMHOXHUTeNEen». OTBET apryMEHTUPYNITE.

OTtser: Hesepno (BepHBIM OTBETOM AIBJIAICTCSH
yTrBepaxaeHne: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BEICHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu

BBIYHCJIAETCHA KaK Pa3HoOCTh NMPOU3BeICHUS
NeMCTBUTEJbHBIX YacTell U NMPOM3BeACHUSI MHUMBIX YacTei
COMHOKUTeJIe»).

3amaunue 5.

1) BbIYKCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCET B
anrebpandeckoii popme 3anucu




(9+6i)= (2 —7i)

OtBert: 60-51i

2) Bepno nu yrBepxknenue: «IIpou3BeneHre KOMIUICKCHBIX YHCENT
B ajredpanyeckoil Gpopme 3amucu MOXKET ObITh BBIUMCIIEHO I10
IIPABWJIy BBIYUCIICHHUS IIPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYUTE.

Oteer: BepHo (Ipu 3TOM HYKHO YYHTBIBATh, YTO  i°= - 1)

3anaHue. OIIK-3.Y¥.2
1) BbIYHCIUTH POM3BEICHNE KOMIUICKCHBIX YHCEL.
a, = S{cusg + i sin E] u Z,= ?{cus;z+ i s:'n;—T]
T o o T o
OTtBer: 35((‘05‘5 + isin E) = 35i
2) Bepuo nu yrBepkacHHE: «JIJS BBIUMCICHUS IPOU3BEICHHUS
KOMIUIEKCHBIX ~ YHCell ~ HeoOXOAMMO  3amucath HUX B
anredpandeckoM Buje». OTBET apryMEHTUPYHITE.
OtBer: HeBepHOo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«IIpn BBIYMCICHHUHM NPOU3BEJACHHUS KOMILUIEKCHBIX YHCeJ B
TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJbTara
BbBIYMC/ISIETCH KaK Mpou3BeleHHe MOAYyJeid MHOXHUTeleH, a
apryMeHT YMCJIa PaBeH CyMMe apryMeHTOB COMHOKUTeJIei»).
3ananue. OIIK-3.Y.2
1) BbIUUCIUTH YacTHOE KOMILJIEKCHBIX qHUCe B
TPUTOHOMETPHUYECKOH opMe 3anucHu.
g (14
10(cos—+1i sin—
Z, 1O(cosytising)
Z, 5(cos—+izin—
T a - T = a
OtBer: 2 (EDSE +i smg) =43+
2) Bepno nm yrtBepkacHue: «[Ipu  BBIYMCICHHH YacTHOTO
KOMILJIEKCHBIX YUCEJ MOJYJIb U apIrYMEHT pe3yJIbTaTa SIBISIOTCA
pe3ynbTaTaMu JEICHUS MOIYJIS JISIUMOT0 Ha MOIYJh JETUTEIS
W apryMeHTa JeluMOro Ha aprymMeHT aenutens». OTBer
obocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM fIBJISIETCH YTBep:KIeHHE:
«[Ipu BBIYHMCIEHHH YACTHOT0 KOMIUIEKCHBIX YHCeJl MOIYJb
pe3yJbTaTa SIBJSIETCSl pe3yJbTaTaM JeJIeHUus1 MOAYJIsl IeJTMMOro
HA MOJYJb JeJuTelsl, a3 apryMeHTOM - Pa3HOCTh ApPryMeHTa
AeJMTeN sl U ApTYMEHTA 1eJTUMOr0»).
Kak HaszpiBaercs (hopMa 3anucu KOMIUIEKCHOTO YHCIa, UMEIOIIast VK-1.B.1

BUJ 7z=|z|-(cos@+ising), Kak HAa3bIBAIOTCS B ATOMU 3aIuCH [z| U @?

OTtBer: ®opMa 3aNMUCH KOMILJIEKCHOT0 UM CJIa, UMEIOINAsi BUJ
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPMTOHOMETPHYECKOM, rae |z| —




MOAYJb KOMIUIEKCHOI'O YuC/ia, (¢ — AaPryMmeHT KOMILJICKCHOI'O
yucjaa

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

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

OTtBet: B TakoM Buae MokeT ObITH 3alIMCAHA ONepPauusi
YMHO:KEHHS] KOMILIEKCHBIX YHCeJ Z1 M Z2.

YK-1.B.1

Pe3yabTaT Kakoi onepanuy HaJl KOMIUIEKCHBIMH YMCITAMH MOKET
OBITh 3amMcaH B Bue |Z1|:|Z2|- (COS(@1-92) + isin(Q1-¢2)) ?
OtBeT: B TakoM BH/Ie MOKeT ObITH 3aIIMCAHA ONEPAIHsI
JeJIeHUsT KOMILUIEKCHBIX YHCeJT Z1 M Z2.

YK-1.B.1

3aganue 1.
1) KowmrmuiekcHoe unciio Z 3amicano B ajreOpandeckoi u B
TPUTOHOMETPHUECKOH opmax:

V3 1 T T
£ = ?+ i E = 'J.{cusE+:'s:'ng]
Haitnure 12-10 crenenp yucna Z
OtBer:1

2) Kakyro ¢popmy 3amucu 4ucia Bl HCHoIb30Ban? OO0CHYiiTE
CBOM BBIOOP
Otgert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKce] B CTeNeHb oJiee
PAlMOHAJILHO HCMO0JIb30BATH TPUTOHOMETPUYECKYIO (hopMy
3aIUCH M 1eliCTBOBATH MO CJIeYIOIeMy NPaBHIy: NPH
BO3BeleHNH KOMILJIEKCHOI0 YHCJIa B CTeleHb MOAYJIb YHCJIa
BO3BO/IMTCS B 3Ty CTelleHb, APTYMEHT YMHOKaeTcs Ha
NoKa3aTeJib CTeleHH.
EcJin ke ncnonp30Bath ajaredpanyeckyro ¢gopmy 3anucu, To
Heo0X0AUMO B IaHHOM ciy4ae 12 pa3 yMHOKUTH YHCJIO0 CAMO HA
ceos.

3ananue 2.
1) KowmrmuiekcHOe YncIio Z 3alicato B anreOpandecKon U B
TPUTOHOMETPHUECKOH opmax:
13 w

Z=54i5V3=10(cos= + isin-)

3 3
Haiinute 3-10 cTenens uucna Z
Ortset: -1000

2) Kakyro ¢popmy 3amucu 4uciia Bbl HCIoIb30Ban? OO0CHY#TE
CBOI1 BBIOOpD
OrtBet: IIpu Bo3BeleHNH KOMILIEKCHBIX YHces B CTelleHb 0oJiee
PALHMOHAJIBLHO HCII0JIB30BATh TPHTOHOMETPHYECKYIO hopmy
3alliCcH U AeliCTBOBATH M0 cjleyolieMy NpaBujy: Npu
BO3Be/ICHUHM KOMIICKCHOTO YHMCJIA B CTeNeHb MOAYJIb YHC/Ia
BO3BOJUTCSA B 3Ty CTeNeHb, APTYMEHT YMHOKaeTcs Ha
N0KAa3aTeJIb CTeNeHH.
Eciau xe ucnoab3oBath ajredopanyeckyro ¢gopmy 3anucu, To
He00X0IMMO B JAaHHOM cJIy4ae 3 pa3a YMHOKHUTb YHCJIO CAMO Ha
ce0s1 (MM MCOJIL30BAaTh (DOPMYJIYy COKPAIIEHHOT0 YMHOKEHHS)

YK-1.B.1
VYK-1.B.1




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

2 -2
0 e )
OTtBerT:
10 -3 17
C:(—m 21 —21)

2) BribepuTte u3 crricka nupoBbie CPEACTBA, KOTOPHIC MOTYT
OBITh IPUMEHEHBI JIJISI PEIICHUS TAaHHOH 3a/1a4H.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

3aganue 2.
1. Haiitu matpuny C = 44 — 5B ‘. roe

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

c=(s %5 1)

2. BriOepute u3 cnucka nuppoBble CPeACTBa, KOTOPbIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIIeHUs JaHHO! 3aJauu.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

2 -2
a=(4 3 2e(a +)

—4 -3
OrtBer:
_{ 8 5 -8
€= (—m 18 —15}
2. Bri6epute u3 crniricka u@poBbIe CPEICTBA, KOTOPHIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA IIaHHofI 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.

YK-1.B.1
YK-1.B.1




1. Haiitu matpuny C = 34 — 5B%, rze

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

-3
OrTBer:
-2 5 -9

€= ( 4 -6 6 )
2. Bri6epuTte u3 cnimcka mugpoBbie CPeICcTBa, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

1 -2
N EE AL C Ry

—3
Ortser:
7 13 17
=
(— 14 24 -2 5}
2. Bribepure u3 crincka mu@poBbie cpesicTBa, KOTOPBIE MOTYT

OBITH MMPUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3a1a4u.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anummre pe3ynbraT AeHCTBUNA HaJl MaTPHUIIAMHU.

A+0=...
Otser: A
2. 3anumuTe pe3yinbTaT ISHCTBUIA HA/I MAaTPUIIAMH

A+ (-A)=
OrtBer: 0
3. Ilponomxure popmyiy

7(A+B)=
Otser: 7A+7B
4. Tlponomxure Gopmyiy

5A-5B=
Otger: 5(A-B)
5. Ilpomomxute popmymny

2 X(4A)=
OTtBer: 8A

YK-1.B.1
OIIK-3.3.1

10.

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

OIIK-3.V.1
YK-1.B.1




o 2 5
A=(g _i 54) B=|o0 —z)

OTtBer:
-8 4 )

AB =
(14- 18
2) BeiOepure u3 criucka U poBbIC CPECTBA, KOTOPBIC MOT'YT

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

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBer: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [IJIsl pelleHus JaHHOM 3a1a4u oTHocuTest Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCJIEHUSIMH U
BH3YAJIbHBIM CONPOBOXKIEHUEM.

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

A=(ﬂ —2 _3] B= dil —32)

1 3 0 _—
OTtBer:
AB = (_;1 _4"3)

2) Boibepute u3 cnrcka HuppoBble CPeACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JUIsl pEIIeHUs JaHHOU 3aJjauu.

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

OtBet: K ungpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pelieHusl JaHHOo# 3aaa4u oTHOcuTCcAa Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKOIIEe
0016111011 HA00P MaTeMaTHYeCKUX (PDYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIredpbl, OpMEHTHPOBAHHYI0 HA
MOAr0OTOBKY HHTEPAKTHBHBIX IOKYMEHTOB ¢ BHIYHCIEHUSIMHU H
BH3YAJIbHBIM CONIPOBOKIEHHEM.

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

L 4 3
ﬂ:(g :~'.2 53) B= 2 _03)



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

-6 6 )

18 -3

2) BeiOepure u3 criucka UQpoBbIe CPeICTBA, KOTOPHIE MOT'YT
OBITh IPUMEHEHBI JIJISI PEIICHUS TAHHOH 3a/1a4H.

Aﬂz[

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- nporpaMmmHoe odecnedeHnne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJIEHUSIMH U
BH3YAJIbHBIM COIIPOBOKICHUEM.

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

A=(ﬂ —2 _3) B= j —53)

2 —4 0 3 0
OTtBer:

_[—11 6
AH_( 4 22]

2) BribepuTte u3 crircka nuQpoBbIe CPEICTBA, KOTOPHIE MOT'YT OBITh
MPUMEHEHBI JIJISl PEIICHUSI TAHHOW 3a1auH.

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

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIsl pellieHusl JaHHOi 3a1a4u oTHOcHTCAa Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA0OpP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX TOKYMEHTOB ¢ BHIYUCIEHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

3aganue 3.
Haiitu npoussenenue marpun 4 * B, rie

_ _ 2 3
= o= )

OrtBer: L 14
A8 = (—2 11)

2. BoibepuTte u3 cnircka HUQPpOBbIe CPeICcTBA, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI JIJIs1 pELICHMs] JTaHHOW 3a/1auH.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBer: K undpoBbiM cpeacream, KOTOpbie MOTYT ObITh



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

NpUMeHeHbI JJ1s1 pelleHusi JaHHOM 3aga4yu oTHOcUTCcAa Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKIOYAIOLIEe
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMINBLIOTEPHOI aJiredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

11.

3ananue 1.

1) Haiitu onpenenuTeb 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OtBeTt:29

2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Otser:

Jlast Toro 4to0bl BHIYUCIUTH ONpeeuTe] b BTOPOro Mopsiaka
He00X0AUMO U3 NMPOU3BEIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYeCTh INpPOM3BelleHHe JJeMEeHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 2.

1) Haiitu onpenenuTeib 2-ro MOPsaKa MaTPHUIIbI
2 3 ‘

i s

OrtBer: -22
2) OO0oCHYIHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0MMO M3 NMPOU3BEIeHNUs 3JIeMEHTOB IVIABHOW ANAroHa n
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3agadue 3.

1) Haiitu onpeenuTens 2-r0 MOPsIKa MATPUILBI
1 —3‘

s

OtBeT: 23

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4Tro0bl BLIYMCINTH ONpele/uTe/lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEJCHHS 3JIEMEHTOB IVIABHOI ANArOHAJIHN
BbIYECTh IPOM3BeJeHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

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

is el
—14 —§

YK-1.B.1
OIIK-3.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

OtBert: 0
2) O06o0cHYyiTE KaK BBIYHCIHTD OMPEIEIUTEb BTOPOrO MOPSIIKA.

OTtBer:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe/]Ib BTOPOro MOpsiaKa
Heo0X0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JINMATOHAJIH
BbIYECTh MNPOU3BeeHHE JJEMEHTOB BTOPOii (M0004YHOI)
AMATOHAJIN

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

10 3

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

Otser:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe]Ib BTOPOro MopsiaKa
HeO0X0UMO U3 NMPOU3BeJeHUs 3J1eMEHTOB IIABHOM JUATOHAIHN
BbIYECTh INpPOM3BeleHHe JJeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

VK-1.B.1
1 2 =1
3ajanue: 1aHa Matpuua | 3 1 2
4 -2 5
Haiinute anreOpandeckue JOMOTHEHUS:
Orteer: 9
12. Ortser: -7
3. Aj;
OtBer: -5
4. A:E
Otger: 10
5. Az
OrtBer: -5
Yemy paBeH onpenenuTeb TPEYrodbHON MaTPHUITHI? YK-2.3.1
13. OTBeT: onpeaeanTelIb TPEYroJbHOH MATPUIILI PABEH
NMPou3BeIeHUI0 )JIEMEHTOB IJIABHOM THATOHAJIM.
14 O6o3naunM Ay, Ay, .oy A, — CTPOKU MATPHUIIBI B €y Qo v Oy - OIIK-3.3.1

JIEMCTBUTEIIbHBIC YHCIIA.
Ecnu cymecTtByer Takoil Habop unces, cpeid KOTOPBIX €CTh XOTs-




OBI OZTHO YKCJIO OTJIMYHOE OT HYJISI, U TIPY ATOM JIMHEWHAS
KOMOUWHAIIUSI CTPOK MaTPHIIbl C STUMHU YUCIIAMH paBHA HYJIEBOI
CTpOKE:
a, 4, + a,A, +--+a, A, =0,

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

OtBer: Takue cTPOKM MATPHUIIBI HA3LIBAKOTCS JIMHEHHO
3aBMCUMbIMH

15.

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eaunnunas MaTpHILa N -Iro NOpsJIKa.
Kak Ha3bIBalOTCS Takue MaTPUILbI?

OtBer: Takne MaTpUIbl HA3BIBAKTCH 00PATHBIMH MATPULIAMM
110 OTHOILEHHIO APYT K Apyry (Al — obparHasik A, u A —
o6partHas K A™Y).

YK-1.B.1

16.

3ananue 1. Haiitu matpuny X u3 ypaBuenust A * X = B, rae
(-1 2 =7 —4

4= (—2 5) 5= (—1? —9)

Otser:
12

xX= [_3 _1)

3amanue 2. Haiiti matpuiy X u3 ypaBHenus 4 * X = B rje
(1 2 _(—9 —4

A_(E —4} B_(zz'. 10)

OrtBer:
_(5 2

X= (—z —1)

3anmanue 3. Haiitu matpuny X u3 ypapHenust A * X = B, ryie

-1 3 —-10 -7
A= B=
( 2 —4} ( 14 12)

Otser:
1 4

xX= (_3 _1)

3ananue 4. Haiftu matpuiy X u3 ypaBauenust A * X = B rne
1 =2 /9 6

4= (3 —?] 5= (29 19)

Otger:
_ {5 4

xX= (_2 _1)

3ananue 5. Haittu matpuny X u3 ypapaenust A * X = B rnue
_f1 -3 _ {14 5

4= (2 —8) 5= (34 12)

Ortser:
_(5 2

X= (—3 —1)

YK-1.B.1
OIIK-3.Y.1

17.

Kak Ha3piBaeTcs cuctema anredpanyeckux ypaBHEHUH, KaKI0e U3
KOTOPBIX SIBIISECTCS JIMHEHHBIM?

Oteer: Takas cucreMa ypaBHeHHMI HA3bIBAETCH CHCTEMOM
JIMHEHHBIX aJredpanvyecKkux ypaBHeHUil

YK-1.B.1




18.

Kakue MeTonpl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

OtBer: MeToAbl pelieHUsI CHCTEM JIMHEHHBIX ajredpandeckKux
ypaBHeHuii: MmeTroa Kpamepa, meton I'aycca, MeTox MAaTPHYHBIX
yYpaBHeHHii (¢ UCNOJIb30BAHNEM 00PATHOM MAaTPHUIIbI).

YK-1.B.1
OIIK-3.3.1

19.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo/1 penieHrsi CUCTEMbI JIMHEUHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
OTIpeeNIUTENb MaTPUIIbI CHCTEMBI paBEH HYJIIO?

Oteer: Eciu onpegeanreb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHHUSA CHCTEMBbI
JIMHeHHBIX YypaBHeHuii ['aycca, npyrue meroabl (MeTOx
Kpamepa u MeToa MAaTPUYHBIX YPAaBHEHHI) MOT'YT
NPUMEHATHCS NPH YCJIOBHH, YTO MATPUILIA CHCTEMbI
KBaJpaTHas U ONpeJe/IMTe/b e¢ He PABEH HYJII0.

OIIK-3.V.1
YK-1.B.1

20.

CpaBHuTe ycn0BUs IPUMEHEHHSI METOJIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEHUN. Kakoil METO pEeIIEHHs] CUCTEMBI JIUHEHHBIX
areOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM cilydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

Otser: Eciim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJINYeCTBO YPABHECHUI He
COBIIAJAI0T), TO MIPUMEHSAETCS TOJBKO METO UCCIeI0BAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHu#i ["aycca, Apyrue MeToabl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHHM ) MOI'YT
NMPUMEHATHCH MPHU YCJIOBUH, YTO MATPHULIA CUCTEMBI
KBaJIPaTHAS U ONPeAeJNTE/Ib ee He paBeH HYJII0.

OIIK-3.V.1
VYK-1.B.1

21.

[Tpu KakoM yCIIOBHM OJTHOPOJIHASI CUCTEMA JIMHEHHBIX YpaBHEHUN
UMEET HEeHYJIeBOE pelieHue?

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

OIIK-3.3.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOH
KaKJasi TOUYKa Ha MJIOCKOCTH OIPENEISAETCS IBYMS YHCIaMHU -
MOJIIPHBIM YIJIOM U MOJSIPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOI KOOpPAUHAT.

OIIK-3.3.1

23.

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

OtBer: Takas cucreMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPAUHAT.

OIIK-3.3.1

24,

UYro Takoe BekTOp?
OTtBer: BekTOpOM Ha3bIBAETCH HANPABJICHHBIN OTPE30K.

YK-1.B.1
OIIK-3.3.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYAJI0 KOTOPOTO COBITAIACT C €T0
KOHIIOM?

OtBer: BekTop, HAYaJI0 KOTOPOr0 COBNAIAET C €ro KOHIIOM,
HA3bIBAETCS HYJIEBbIM BEKTOPOM.

VK-1.B.1




26.

ITo xakoii popmysie onpenenseTcs CKaIIpHOE TPOU3BEICHUE
BEKTOPOB?
OTtBer: CkajisipHoOe Npou3Be/ieHNe BEKTOPOB OIpeiesisieTcs mo

bopmyae | = |b] = cosa

OIIK-3.3.1

27.

[To xakoit popmyse BBIYUCIAETCS CKATSIPHOE IPOU3BEACHHE

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

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

OIIK-3.3.1

28.

[To kakoit popmyIie BEIYUCISAETCS BEKTOPHOE IPOU3BEACHUE

BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME

koopauHart (X, Y, 2)?

OtBer: BekTOpHOE IpoN3BeAeHHE BEKTOPOB ONpPEAeIseTCs 10

dpopmyue
i j ok

oM 5

OIIK-3.3.1

29.

ITo xakoii popmyIie onpenensercs MoayJIb BEKTOPHOTO
IIPOU3BE/IEHUSI BEKTOPOB?
OtBer: BesimunHa MojyJisi BEKTOPHOIO IPOM3BeIeHUS

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

OIIK-3.3.1

30.

YeMy paBHO pacCTOSIHME OT TOUKH J10 MPSMO?
Oteer: PaccTosiHne 0T TOYKH 10 NPSIMOi PABHO VIHE
NepHeHANKYJIsIPa, ONYIIEHHOI0 U3 JAHHON TOYKH HA NPSAMYIO.

OIIK-3.3.1

31.

3amanne 1. CocTaBuUTh ypaBHEHHE TMPSMON MPOXOASIICH depes
x+2 yv—9

touky M(2,4) u nepreHUKyISIPHON MPAMOi T .
OtBeT 3anucaTh B BHJAE YPaBHEHHMs NPSAMOA C  YIJIOBBIM
Kod(uUImeHTOM

Otser:

¥y=-1,25x+6,5

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

OtBer 3amucaTh B BHUAE YpaBHEHHs TNPSIMOM C  YIJIOBBIM
K03 ULeHTOM

OrtBer:

¥=1,25x—5,25

3aganue 3. CocTaBUTh YpaBHEHHE NPSIMOM MPOXOASAUIEH uepes
x+le y—-9

touky M(—1,—3) u napamiensHoi mpsmMoit

—4 -5
OtBer 3ammcaTh B BUAE YpaBHEHHWsS TMPSMOW C  YIJIOBBIM
K03 uUIeHTOM
Otser:

¥y=1,25x—1,75

OIIK-3.Y.1




3ananne 4. CoCTaBUTh ypaBHEHHUE MPSMON MPOXOAAIICH uepes

touky M(1,—1) u neprenaukynapHO# npsimoit ¥ = —5x + 2.
OtBer 3ammcaTth B BHJAE YPaBHEHHs MPSIMOM C  YIJIOBBIM
K03 uUImeHTOM

OrtBer:

¥y=02x—1,2

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

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

OtBer 3ammcaTh B BHUAE YpPaBHEHHS MPSMOH C  YIJIOBBIM

ko3 urmeHTOM

Otser:

y=-1,25x+4,75

32.

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

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

YK-1.B.1
OIIK-3.3.1

33.

Chopmynupyiite  HeoOXoauMMOe U JOCTATOYHOE  YCIOBHE
MapajuIeIbHOCTH MIPSMOU U TUIOCKOCTH.

OTtBer:

Jliast Toro, 4ro0bl MpsiMasi M IJIOCKOCTh ObLIM NMapajljie/ibHbI,
HEO00X0IMMO M [JA0CTATOYHO, 4YTOObI BEKTOP HOPMAJIH K
MJIOCKOCTH M HANPaBJAKINNA BEKTOpP MNpPAMOd  ObLIM
nepneHIuKyJIsIPHbI.

OIIK-3.3.1

34.

KakuM ypaBHeHHEM oONMCHIBaeTCs MNpsMas, MPOXOIMIas uepes
TOUKY (X0, Yo, Zo) M HMEIOIas HaNpaBJIAOIMUNA BEKTOp ¢
koopauaatamu (I, m, n)?

OTBeT: YpaBHeHHe NPsSIMOi, MPOXo/silied Yepe3 TOUYKY (Xo, Yo,
Z0) M UMeEIOIAsi HANPABJSIIONINH BeKTOP ¢ Koopaunatamub (I,

m, N) uMeeT BUJ x_{xn =22 _ %
m mn

OIIK-3.3.1

35.

Kakum YPaBHCHHUEM OIMUCBIBACTCA IpsAMad, IPpOXoAaiasa 4€pe3 ABC
TOYKH (X1, Y1, Z1) U (X2, Y2, Z2)?

OTBeT: YpaBHeHHe NPSIMOid, MPOXOAsLIel Yepe3 ABe TOYKH (X1,
X—X]_ — }'—}'1 — 3—31
¥-E ¥IU¥L  E3TE)

Y1, Z1) u (X2, Y2, Z2) ©IMeeT BUJL

OIIK-3.3.1

36.

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

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

OIIK-3.3.1

37.

C nomoI1bio Kakoi popMyIIbl MOKHO HANTH yroil MEeXay
NPAMBIMH?
OTBeT: yroJa Me:kay NpsiMbIMH MOKHO HAWTH U3 (POPMYJIbI

OIIK-3.3.1




ay+ay

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

Cosgp =

NPAMBIX

38.

Hopwmaib k miiockoctu umeet koopauHatel (A, B, C); koopauHaThl OIIK-3.3.1
HarnpasJISoNIEro Bekropa npsmoii (I,m,n)/

C nomo1bio Kakoit popMyIibl MOKHO HATH yrol MEX1y MPsIMOH U
IIJIOCKOCTBIO?

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

(hopmyiibl
|Al + Bm + Cn|

VAT + B2+ 212+ m? + n?

sing =

39.

ITo xakoii popmMyIie MOKHO ONPEACIUTD PACCTOSTHUE OT TOYKHU JI0 OIIK-3.3.1
IJIOCKOCTH?

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

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

40.

Hanumure kaHoHMYECKOE ypaBHEHUE JUINIICA. OIIK-3.3.1

OtBer: KanoHH4YecKkoOe ypaBHEeHHUE JJUINIICA MMeeT BU/
2 2

x ¥

az b2

41.

Hanummure kaHoHMYeCKOe ypaBHEHHE TUIIEPOOPHI. OIIK-3.3.1

OtBer: KanoHnuyeckoe ypaBHeHHe rHNEP0OJIbI HMEET BT
2 P .
al b2

42.

Hanumure kaHoHUYEeCKOe ypaBHEHUE TapadoIbl. OIIK-3.3.1
OtBer: KanoHn4Yeckoe ypaBHeHHe apadoJibl HMeeT BH/
y:=2px

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuue 16.

Tabnuma 16 — Borpocs! (3agaun) ais 3aveta / qudd. 3auera

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

Kon
WHIAUKATOPA

Y4eOHbBIM MJIAHOM HE PEAYCMOTPEHO

Ilepeuenp Tem [UIi KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepeyern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM pabOTHI

No i/t

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINOIHEHUS
KypCOBO# pabOThI

Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

BOHpOCLI AJid IIPOBCACHUA HpOMC)KYTOLIHOI‘/’I arrecralluu B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmIe 18.

Ta6mmia 18 — [IpumepHsIii mepedeHb BOMPOCOB ISl TECTOB

Ne
/11

Kon

[IpumepHBIil EpedeHb BOMPOCOB 7151 TECTOB
WHAMKATOpa




TumoBoil BapuaHT TECTOB

1 cemecTp
Hana matpuia 1) a,, VYK-1.B.1
2) -y,
_ (“11 ﬂ"1:J )
A= .
@33 Qa3 3 a
11
Eé anredpanveckoe
JOTIOJIHEHHE A, 4)  —ax
aBHO. ..
p Ortser: 3)
(Muctpykuus: [IpounTaiite TEKCT,
BbIOEpUTE NPABUIIbHBIN OTBET U
3alUIINTE apryMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
U3 npuBenéHHbIX di;  djz YK-1.B.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 a,,
CYILLIECTBYIOT Y
MaTpHII. . . 0 0 ayp
2) |0 0 ay
0 0 ag
A57 A4p Ay
3 | 0 a; ap
0 0 a;,
11 iz 43
4) |az @z az
0 0 0
Ortger: 3)
(Muctpyknus: ITpounTaiite TEKCT,
BbIOEPUTE NPABUIIBHBIN OTBET U
3alUIINTE apryMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
Kakum merogom moxno | 1)  I'. Kpamepa VK-1.B.1

pelnTh CUCTEMY,
ONpEeACIUTENb OCHOBHOM
MaTpHIbl KOTOPOH paBeH

HYJIIO

2) K.®.Taycca
3) ¢ moMomIbI0 00paTHON MaTPHUIIBI
4)  mo0BIM CITOCOOOM

OrtBer: 2)
(Mucrpyknms: [IpounTaiite TeKcr,
BbIOEpUTE NPABUIIBHBIN OTBET U 3aMUIINTE

APryMCHTHI, O6OCHOBBIB&IOH_II/IC BI:IGOp




OTBETA)

Cucrema coBmecTHa | 1)  Gombire 1 VYK-1.B.1
TOTAa W TOJBKO TOTAQ, | 2) PAHT MATPHIBI CHCTEMbI PaBeH
KOrza... PaHry paclIMpeHHOoii MaTPUIIbI
CHCTEMBbI
3) panr pasen 0
4)  panr paseH |

OrtBer: 2)

(Muctpykuus: [TpounTaiite TEKCT,

BBIOCpPUTE MPABUIBHBINA OTBET U 3AIHIINATE

apryMeHTbl, 000CHOBBIBAIOINE BHIOOD

OTBETA)
JIns BEKTOPOB @ | b | 1) BeKTOpHI MepHEHIMKYISAPHEI VYK-1.B.1
BBIMOJTHSIOTCS YCIOBHSL: 2) BEKTOPbI MapalieIbHbI OIIK-3.3.1

3) BEKTOpbI MapayUiejbHbI U HE MOTYT
by by by JeKaTh HA OJTHOM MPSAMOiA
Gx Ay Az 4) BeKTOPBI JIeKAT HA OHOW NMPSMOii
TOTAA. ... Ortser: 2)4)

(MucTpykuus: IIpounTaiite TEKCT,

BeIOCpUTE  TMpaBWIbHBIE  OTBETHI U

3aMUIIATE aPTYMEHTBI, 00OCHOBHIBAOIIHE

BBIOOP OTBETOB)
BekTopHoe 1) xomnunaeapHoit mirockoctr, B | YK-1.B.1

MMPOU3BCACHUC BEKTOPOB

au b — 3T0 BEKTOp...

KOTOpOfI JICKAT IICPEMHOKACMBIC
BCKTOpa

2) NepHeHIHKYJISAPHBIN
IJIOCKOCTH, B KOTOPOii JexkaT
nepeMHOKaeMble BEKTOPBI

3) wHynesoi

4)  coBHmAmalOIIMi C OJHUM W3
MIEPEMHOXKAEMBIX BEKTOPOB

OrtBer: 2)

(MacTpykmms: IIpounraiite TEKCT,

BbIOEPUTE MPABUIBHBIA OTBET M 3aMUIIUTE

APryMCHTHI, O6OCHOBLIBaIOH_[I/IC BBIGOp




OTBETA)

PaccrosiHue OT TOYKH 110 1) |Axg+Byy+C| VK-1.B.1
A2 52 AZ+2
IIOCKOCTH MOKHO VAT+BE VATHC OIIK-3.3.1
BBIUHCIIUTD o 2) A, Ax+B, B +C, Ca
I [
dopmyie... u'Af+Ef+C‘f-\J'A§+H§+C‘§
3) |AID+B}’H+CZH+D|
VAZ+BZ +C2
4) |dm+ Bn+Cp|
VAT BT+ m tnt +p?
Ortger: 3)
HCTPYKIUSA: OUYUTAUTE  TEKCT
u IT ,
BBIOEpPUTE  TPABWJIBHBIM  OTBET U
3aMUIINTE apryMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
[eomerprueckoe Mmecto | 1)  rumepOooit OIIK-3.3.1
TOYEK MJIOCKOCTH, CyMMa .
2)  mapaboJoii
PacCTOSHUM OT KaXJ0u
U3 KOTOPBIX [0 JBYX 3)  oKpykHOCTbIO
JAHHBIX  TOYEK  JTOH | 4)  jyjumcom
MJIOCKOCTH €CTh
OrtBer: 4)
BEJIMYMHA TOCTOSTHHAS,
Ha3bIBAETCH. .. (MucTpykuus: [IpounTaiite TEKCT,
BBI6CpI/ITe HpaBHJ’IBHBIﬁ OTBET U 3aIlUIIUTEC
apryMeHTbl, O0OOCHOBBIBAIOIINE BBIOOD
OTBETA)
Haiitu ypaBHEHHUE 1) x+1  y-2 z—4 OIIK-3.Y.1
OpsMOM,  Mpoxoaseit -3 2 4
yepes TOYKY




A(—l:z: 4) 2) x+1  py4+2 =44
3z a4
NEPIEHAUKYIIIPHO
IIOCKOCTH 3) — L_yz2_z-4
-3 -2 -4
3X-2y-4z+1=0
4) x4l _y+z _ ztd
-3 -2 -4
OrBer: 1)
(MucTpykuus: [IpounTaiite TEKCT,
BbIOEpUTE MIPABUIBHBIA OTBET U 3aMUILIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIHE BBIOOD
OTBETA)
10 | Pemmth cucremy | 1) x=0,y=1,z=-3 OIIK-3.V.1
en aBHCHUM
JIMHEUHBIX  ypaBHEHHI %) x=0,y=1,2=-2
METOZIOM l'aycca
x+y+z=-2 3) x=0,y=-1,2z=2
2x —y + 3z=-10
—x4+2y—z=5 4) x=0,y=-1,z=-2
Ortger: 1)
(MucTpykuus: IIpounTaiite TEKCT,
BbIOEpUTE MPABUIIBHBIA OTBET U 3aIUIINTE
apryMeHTbl, O0OOCHOBBIBAIOIIME BBIOOD
OTBETA)
11 | Beruucnuth -1 -6 VK-1.B.1
n (5 %)
2 -1y /1 -2 2 72
(1 2)(3 2) ) (1 '3}
0 o0
) (=)
7 2
9 (L 5)
OrBer: 1)
(MacTpykms: IIpounraiite TEKCT,

BBI6epI/IT€ HpaBHJ’IbHBIfI OTBCT U 3aIlIUMIINTC

APryMCHTHI, O6OCHOBI>IBaIOH_[I/IC BBIGOp




OTBETA)

12 | ana matpumna 1) @as VYK-1.B.1
S\ ag )
3) Qi1
Eé anredpanveckoe 4 —ay
JIOIIOJTHEHHE Asy
Ortger: 2)
PaBHO. ..
(UucTpyKims: [Tpouwnraiire TEKCT,
BbIOEpUTE NPABMWIIBHBIA OTBET M 3alUILIUTE
apryMeHTbI, OOOCHOBBIBAMOIIHE BBIOOP
OTBETA)
13 | Marpuna A1) At-axa-at VK-1.B.1
Ha3bIBaeTcsl  oOpaTHOMU _
P 2) Al-A=1
MaTpuLe A, eciu
1.4 —a.a"1_—
BBIIIOJIHSICTCS YCIOBHE 3) AT -A=A-AT=E
4 At-A=0
OTtBet: 3)
(MacTpykms: IIpounraiite TEKCT,
BbIOEPUTE MPABUIBHBIM OTBET U 3aMUIIUTE
apryMeHTbl, OOOCHOBBIBAIOLIHE BBHIOOP
OTBETA)
14 CKaHprHBIM 1) |c_£| | E| arccos o OIIK-3.V.1
IIPOU3BEECHUEM  JBYX .
| 2) lal | b| ctg a
HEHYJIEBBIX BEKTOPOB
u b HaspiBaercs 9HCIIO, | 3) |E||E| COS
paBHOE...

4) lal|b|tga




OrtBer: 3)

(Muctpykims: [TpounTaiite TEKCT,

BBIOEpUTE MPABWIBHBIN OTBET U 3aIUIINTE

apryMeHThI, OOOCHOBBIBAIONINE  BBHIOOP
OTBETA)
15 | Yemy paBHo cmemannoe | 1) 0 YK-1.B.1
IIPOU3BENIEHUE BEKTOPOB
aba
3) -2
4) 2
Oreer: 1)
(UucTpyKims: [Tpouwnraiite TEKCT,
BbIOEPUTE MPABUIIBHBIA OTBET U 3aMTUILIUTE
apryMeHTbl, O0OOCHOBBIBAIOIINE BBIOOD
OTBETA)
16 | Vpasuenue npsmoit, | 1) (x—a)+(y—b)=0 VK-1.B.1
MPOXOJALIEH 4Yepe3 IBe 2) yoyy _ amm
TOYKH MOYKHO COCTaBHTh ¥ryi mTR
4) }r—}ru=k(x—xﬁ]
Ortger: 2)
(MucTpykuus: IIpounTaiite TEKCT,
BbIOEPUTE MIPABUIIBHBIA OTBET U 3aMUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIINE BBIOOD
OTBETA)
17 | T'eomerpuueckoe ™ecto | 1)  IlapabGomy YK-1.B.1

TOYCK, KOTOPBIC
XapaKTepU3YIOT
DKCLUEHTpUCUTET & >1

npeJcTaBisieT co0oit

2)  OKPYXHOCTh
3) rumnep6oay
4)  snurc

Ortser: 3)




(Muctpykims: [Ipounraiite TEKCT,

BbIOEpUTE MPABUIBHBIA OTBET M 3aMUIIUTE

apryMeHTBhI, OOOCHOBBIBAIONINE BBHIOOP
OTBETA)
18 c 1) nCHCTBUTEIBHOM OCBHIO VK-1.B.1
OtHomieHne —
4 2) acUMITOTOMR
Ha3bIBAeTCH. ..
3) IKCHEHTPHCHTETOM
4) (okambHBIM PAIHYCOM
OrtBer: 3)
(Muctpykuus: IIpounTaiite TEKCT,
BBIOCPUTE NIPABUIIBHBINA OTBET M 3alTUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIHME BBIOOD
OTBETA)
19 | Haiitu YPaBHEHHE | 1 x+l  y-2  z—4 VK-1.B.1
. . 3 -2 -4
npsMO#,  IpOXonsIlen
x+1 y+2 =+4
yepes TOUKY | ) = - =
3 2 4
A(—1;2;4),
x-1 v-2 z—4
NEePHEHANKYISIPHO 3) = =
-3 -2 -4
MJIOCKOCTH
4 x+1  y+2 z+4
3x-2y-4z+1=0 ) L T, T .
Orser: 1)
(MucTpykuus: IIpounTaiite TEKCT,
BBIOCPUTE MPABUIIBHBIA OTBET U 3aIlUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIINE BBIOOD
OTBETA)
20 | Onpenenuts kakoe | 1) x +y7-8x=0 OIIK-3.V.1
ypaBHEHUE JTUHUT P —
2) X=-7425-y"
COOTBETCTBYET
napabore... 3)  -2x7+3y”-4x+15y+4=0

4)  x+4y-2y*-5=0




OrtBer: 4)

(MucTpykius: [IpounTaiite  Tekcr,
BHIOGpUTE  TPAaBWIBHBIM  OTBET U
3aMUIINTe apryMEHTHI,

000CHOBBIBAIOIINE BHIOOP OTBETA)

21 | Pemuts cucremy | 1) x=0,y=1, z=-2 OIIK-3.V.1
JUHEHUHBIX  YpaBHEHUMU 2)  x=0,y=-1,2=2
METOJIOM 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=- l’ z=3
Otger: 4)
(Muactpykius: [IpounTaiite  TEKCT,
BEIOCpUTE  TPABWIBHBIA  OTBET U
3aIHIIUTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
22 | BeaucianTh VYK-1.B.1
-1 -1y (4 -2 7 1 OIIK-3.3.1
GG 2) [0 (5o
=7 0
2 (5 )
1 0
3y (; )
o 1
v (5 7)
OrtBer: 2)
(MacTpykms: IIpounraiite TEKCT,
BBIOCPHUTE MPABUIILHBIN OTBET W 3aIUIIUTE
apryMeHTbl, OOOCHOBBIBAMOIIKE BBHIOOP
OTBETA)
23 | Kakas u3 touek nexwurt | 1) (0; 3) YK-1.B.1
Ha psiMor y = —-2X + 17 | 2) (-1; 3) OIIK-3.3.1

3) (2;3)




4) (-2;9)

OrtBer: 2)4)
(MucTpykuus: IIpounTaiite TEKCT,
BBI6epI/ITe IIpaBHUJIbHBIC OTBEThI u

3aMUIINTE APTYMEHTHI, 00OCHOBBIBAIOIINE

BEIOOD)

24 | Tlpsmassy =2X +5 1) tg(5) YK-1.B.1
obpasyer ¢ 2) tg(-2) OIIK-3.3.1
HOJIOKUTEIIbHBIM 3) arctg(2)

Hanpasienuem ocu OX 4) tg(2)
yIroJI 0., PaBHBIH. .. Ortger: 3)
(MucTpykuus: IIpounTaiite TEKCT,
BBIOCpPUTE MPABUIIBHBII OTBET M 3aIUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIHME BBIOOD
OTBETA)
25 | Yroa Mexay npsMbIMA - ‘ 1-5 VK-1.B.1
1P 1) tee 1+1:5
y=x+1 y=5+3 OIIK-3.3.1
3-1
onpeeNnseTcs o 2) tgg@= ‘ Tois
bopmye: o
) A S P
_|3-s
4 'Be= ‘1+155
Orser: 1)
(UucTpyKims: IIpounraiire TEKCT,
BBIOCPUTE MPABHJIBHBIA OTBET U 3AMUIIUTE
apryMeHTBI, OOOCHOBBIBAIOIINE  BBIOOD
OTBETA)
26 | [lpu perieHHH CUCTEMBI 1) =) 3‘ OIIK-3.VY.1
8 7
JUHEHUHBIX  YpaBHEHUMU
x,+3x,=5 2) 1 3 ‘
{4x1 —7x,=8 ro 4 =7
IIpaBUILy Kpamepa 5 3
3 5

onpenenuTenb A uMeer

BUA:




9 |y ol
OrtBer: 2)

(MucTpykuus: [IpounTaiite TEKCT,

BbIOCPUTE MPABUIIBHBIA OTBET U 3aITUIINTE
000CHOBBIBAIOIIINE

apTyMEHTHI, BBIOOD

OTBETA)

27

[lpu pemenuu cucTembl

JIMHEUHBIX

{x1+2x: =0
4x, +8x,=1

YpaBHEHUI

METOJIOM Kpamepa

INOJIYYCH OTBCT....

) (-1
2) wmeron Kpamepa HenmpumeHuM
3) 12
4) (1)
OtBert: 2)

(UucTpyKims: [Tpouwnraiite

TEKCT,
BBIOCPUTE NIPABUIIBHBINA OTBET M 3alTUIIUTE
BBIOOD

APryMCHTHI, 06OCHOBBIBaIOH_II/IC

OTBETA)

OIIK-3.V.1
YK-1.B.1

28

Pemuth CUCTEMY

JUHENHBIX  YpaBHEHHHU
meronoM Kpawmepa:
2y, —x,+x;=3

1 — 2x,+xg =2

1) (10:0)
2) (0;1;0)
3) (0;0;1)
4) (1,0;1)
Otger: 4)
WucTpykuus: [Tpouwnraiire TEKCT,
BbIOEPUTE MPABUIBHBIM OTBET U 3alUIIUTE
000CHOBBIBAIOIIINE

apryMeHThlI, BBIOOD

OTBETA)

OIIK-3.V.1

29

[TokazatenpHast  Qopma
KOMILIEKCHOTO YHCIIa

z=-1+ i umeer BUxn;

1) \V2e E_ai
2) V2e i?:l_ﬁ
3) V2e g
4) \V2e E;
OrtBer: 2)

(MacTpykmms: [TpounTaiite

TEKCT,
BBIOCPUTE MPABUIIBHBIA OTBET U 3aITUIIUTE
000CHOBBIBAIOIIINE

apryMeHTHlI, BBIOOD

OTBETA)

OIIK-3.V.1




30 | Monynb KOMIUIEKCHOTO 1) 0 OIIK-3.VY.1
4pcIia Z = —| paBeH: 2) 1
3) 2
4) 5
OrtBer: 2)
(Muctpykims: [TpounTaiite TEKCT,
BbIOCPUTE MPABUIIBHBIN OTBET U 3aMUIIUTE
apryMeHThI, OOOCHOBBIBAIONINE  BBHIOOP
OTBETA)

31 | Kakoii MmeTox peuieHus l)onpenenurens | 2) Kpamepa OIIK-3.3.1
CHUCTEMBI JINHEIHBIX YK-1.B.1
ANTeOPAHUECKHX CUCTEMBI PaBeH 6
YpaBHCHHUH 3) ompenenurens | 4) ['aycca
HNPUMEHSIOTCS B TOM
clIyuae, eci ... CUCTEMBI  paBeH

HYJIIO
5) wmarpuma He | 6)  OOparHOI
KBaJIpaTHas MaTpPHUILIbI
OTtser
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)
WNucrpykupmsa: Ilpountaiite TEKCT u
ycTaHOBUTE cooTBeTcTBHE. K Kaxkmoit
MO3UIMH, JTaHHOW B JIEBOM CTOIOIIE,
noabepure COOTBETCTBYIOIIYIO
MO3UIHIO (mm HECKOJIBKO
COOTBETCTBYIOIIINX ) B IpaBOM
CTOJIOIE)
32 | Pemmre marpuuHOe Haiitu matpuny X u3 ypaBHEHHS OIIK-1.3.2
A*X=B, rue VK-1.B.1

YpaBHECHHUE.
BrimonauTe IPOBEPKY.

-1 2 9 4
A= A= B =
(3 —4) (23 10)

OtBeT




5 2
-2 -1
WNucrpykuus:

IIpounTaiiTe TEKCT U 3aITUIIUTE
pa3BEPHYTHIN 0OOCHOBAHHBIN OTBET.

Cucrema OlIeHHBaHUs TECTOBBIX 3a/IaHH:
1 Tun) 3amaHue KOMOMHUPOBAHHOTO THUIA C BHIOOPOM OJIHOTO BEPHOTO OTBETa M3 HYETHIPEX
MPEIJIOKEHHBIX 1 000CHOBAaHHWEM BHIOOpA CUMUTASTCS BEPHBIM, €CJIH MPABWIBHO yKa3aHa mudpa
U TIpUBEJICHBl KOHKPETHBIE AapryMEHThI, HCIOJb3yeMble mpu BbIOOpe oTBeTa. [lonHoe
COBIIAJICHHE C BEPHBIM OTBETOM OILICHUBAETCs | OallsioM, HEBEPHBINA OTBET WM €r0 OTCYTCTBHE —
0 Gamos.
2 Ttun) 3agaHue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM HECKOJIBKHUX BApUAHTOB OTBETA W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BBIOOpA CUMUTAETCS BEPHBIM, €CIIHM MPABHIBHO
yKa3aHbl UQPBI U IPUBEACHBI KOHKPETHBIC apTyMEHTHI, UCIIOJIb3yeMbIe MTPH BHIOOPE OTBETOB.
[TonHOE coBmazeHue ¢ BEPHBIM OTBETOM OlieHHMBaeTcsl 1 Oaniom, eciu JAOMYyIIEeHbl OIIUOKU WU
OTBET OTCYTCTBYET — () OaJIOB.
3 Tun) 3amaHue 3aKpBHITOTO TUINA HAa YCTAHOBJIEHHWE COOTBETCTBHSI CUMTAETCS BEPHBIM, €CIIH
YCTaHOBJICHBI BCE COOTBETCTBUA (MO3UIIMM W3 OJHOTO CTOJOIla BEPHO COMOCTABIICHBI C
MO3UIUSMH APYyroro ctojbua). [lomHoe coBnazeHune ¢ BEpHbIM OTBETOM OlIeHHUBaeTcs 1 6amiom,
HEBEPHBII OTBET WK ero oTcyTcTBHE — () 0amioB
4 tum) 3amaHue 3aKPBHITOTO THUIA HA YCTAaHOBJIEHUE MOCIEIOBATEIBHOCTH CUUTACTCS BEPHBIM,
eCJIM TIPaBUJIBLHO yKa3aHa Bcs TocienoBaTebHOCTh nudp. IlomHoe coBmameHue ¢ BEPHBIM
OTBETOM OlIeHHBaeTcs | GaioM, eciy JOMyIIeHbl OMIHMOKH UITH OTBET OTCYTCTBYeT — () Oasios.
5 tum) 3amaHue OTKPBITOIO THUIIA C PAa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIIM OTBET
COBMAJIa€T C OTAJOHHBIM TIO COJAEPKAHMIO M TOJHOTe. lIpaBUIBHBIM OTBET 3a 3alaHue
olieHuBaeTcs B 3 Oaia, €Clii JOMyIIeHa O/{Ha OIHnOKa \ HETOUHOCTH \ OTBET MPaBUIILHBIN, HO HE
NOJTHBIN - 1 6as1, ecnu gomyineHo 6osee 1 ommoOKH \ OTBET HEMPaBUIIbHBINA \ OTBET OTCYTCTBYET
— 0 6asnnoB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0OydeHus, IpeICTaBIeHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPEACNSAIONINE  MPONEAYphl  OIICHWBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTUBHBIX akrtax [VYAIIL, periaMeHTHpyrOIMX TMOPSJIOK U  IPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4JaroIluXxcs
I'VAIL

11. Meroaudeckue yKa3aHHs JJIsS 00y4JarOmIUXCs IO OCBOSHUIO TUCIIMILIMHBI

[lenpt0 MUCHMIUIMHBI SBISETCS — TIOJYYEHHE CTYACHTaMH HEOOXOIUMBIX
3HAHWUW, YMEHUW U HAaBBIKOB B 00JACTH aHATMTUYECKOW T€OMETPHH WM JHHEHHOU anreOpsl,
pa3BUTHE TPOCTPAHCTBEHHOTO TMPEJICTABIICHHUS CTYJEHTa; BOOOPaKCHHS; JIOTMUECKUX H
CUETHBIX CIIOCOOHOCTEH; OpPraHM30BAHHOCTH TIPH MPOBEACHUHM OOJbIIEro o0bema
BBIYHMCIICHHI; MCTIOIB30BAHMS MATEeMAaTHKU ISl PEIICHHUS KOHKPETHBIX 3a7a4, 00ecIeueHue
OCHOBBI JUISl TPUMEHEHUS MAaTEMAaTHYECKUX METOJOB HCCIEIOBAHUSA, MOJEIUPOBAHMS,
MMPOCKTUPOBAHUS, OTIMPAIOIIYIOCS Ha JaHHYIO JUCIUILUIMHY, KOTOPBIE UTPAIOT BCE OONBIIYIO
pOJIb B COBPEMEHHOM HAYKE U TEXHUKE.




11.1. Meroanyeckue yka3zaHHUs s OOYYarOIIUXCS MO OCBOCHHUIO JIEKIIMOHHOTO
MaTrepuaia

OcHOBHOE Ha3HAYEHHUE JIEKIIMOHHOIO MaTrepHuaa — JOIMYECKH CTPOHHOE, CUCTEMHOE,
ri1y0ooKoe M CHOE U3J0XKeHue ydyeOHoro marepuana. HazHaueHue COBpeMEHHOH JEKIUM B
paMKax JUCIUILIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MHPOPMALIMIO 110 TEME, a B OCBOCHHU
(GbyHIaMEHTaJIbHBIX NpPoOJIeM JUCLUUIUIMHBL, METOAOB HAY4YHOTO IO3HAHMS, HOBEHMIINX
JTOCTHXKEHHUM HaydyHOUM MbIcTU. B yueOHOM Mpo1iecce JIEKIUs BBITOIHIET METO0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 M HWHGOpMALMOHHYIO (YHKIMM. JIeKuus pacKpblBaeT MNOHITUHHBIN
amnmapar KOHKPETHOW oOyiacTh 3HaHus, €€ NpoOJeMbl, JAaeT IeIbHOE NPEACTaBICHUE O
JUCLIUILINHE, I0KA3bIBAET B3AUMOCBSA3b C JPYTUMH JUCLUILUIMHAMU.

[Inanupyemble pe3yabTaThl IPH OCBOSHUH 00yYaIOMMMUCS JIEKIIMOHHOTO MaTepHraa;

— IOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUN, YPOBCHb
KOTOPBIX OIPENENSIETCS LIEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— HOJY4YEHHUE OIbITa TBOPUYECKON pabOThl COBMECTHO C IIPENOAaBaTEIIEM;

— pa3BUTHE MPO(ECCHOHAIBHO-AEIOBbIX  KauecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJILHOTO TBOPYECKOI'O MBILLUICHHUS.

— TOSIBICHME HEOOXOIUMOro HHTEpeca, HEOOXOAMMOTO JUIS CaMOCTOSATEIBHOM
paboTsr;

— IOJIyYEHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTUS HAYKH M TEXHUKH U O
IIPOrHO3€ UX Pa3BUTHUS Ha OJVDKaMIINE TO/IbI;

— HAYYHUTBHCS METOAWYECKH 00pabaThiBaTh MaTepHai (BBLACIATH TJIABHBIE MBICTH H
MOJIOKEHUS, TPUXOJUTb K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HX B  Pa3IUYHBIX
(bopMyIUpoBKax);

— TOJY4YEeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB M ITOHATHH.

JICKUMOHHBI MaTepual MOXET CONPOBOXKIATHCS JAEMOHCTpAalUEd CIIaijoB H
UCIOJIb30BAHUEM pAa3/aTOYHOIO MaTepuana MpU TMPOBEICHUM KOPOTKHX JHUCKycCHl 00
O0COOCHHOCTSIX MPUMEHEHHUS OT/I€IbHBIX TEMATUK IO TUCHUIUINHE.

CrpyKTypa npefocTaBieHus JEKINOHHOIO MaTepuaa:
— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  @®OopMyIHpOBKa TEOPEMBIL.
— J10oKa3areinbCTBO TEOPEMBI.
— Hnmoctpupyromue npuMepsl.

11.2. Meroaudeckue  ykazaHUs JUISI  OOydYalOMUXCS 1O  MPOXOXKICHUIO
MPaKTUYECKUX 3aHATUI

[IpakTrueckoe 3aHsATHE SBISETCS OAHOM M3 OCHOBHBIX ()OPM OpPraHH3alUU Y4eOHOTO
mpolecca, 3akIIOYarolIelics B BBIMOJHEHUU OOYYAIONIUMHCS TOJ PYKOBOJICTBOM
MpenoaBaTesisi KOMIUIEKCa YYeOHBIX 3aJaHUN C 1EJbI0 YCBOCHHUS HAYyYHO-TECOPETUUYECKHUX
OCHOB Y4eOHOH JUCIHIUTUHBI, MPUOOPETEHHS YMEHUW W HABBIKOB, OIBITAa TBOPYECKOU
NEeSTETbHOCTH.

[lenpto MpakTUYECKOTO 3aHATHS AN OOYyYarollerocs SBISIETCS  IPUBHUTHE
oOydJaroriemMcsi yMEHUH U HaBBIKOB MTPAKTUUECKON JEATETLHOCTH 10 U3y4aeMOU TUCIIUIUINHE.

[Tnarupyemble pe3yiabTaThl MPU OCBOSHUHU 00yYaroIeMcsl MPAKTUYECKUX 3aHSITHIA:

— 3aKpervieHue, yriayOjeHue, paciIupeHre W JeTaau3amnus 3HaHUN TMPU PEIICHUN
KOHKPETHBIX 3a]1a4;

— pa3BUTHE T[O3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHUE HOBBIMH METOJAaMH M METOJIMKAMHU H3y4YeHUsS KOHKPETHOH ydeOHO
JTUCLUTLTUHBI;

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYYEHHBIX 3HAHUN IS
BBIITOJIHCHUS 3aTaHUI;



— o0ecreyeHre paloHaIbHOTO COYETaHUs KOJUICKTUBHON U MHIUBUAYAIbHOU GopM
oOy4eHwUs.

@yHKINUY TPAKTUYECKUX 3aHATUN:

— IO3HABaTEJIbHAS;

— Pa3BUBAOLLAS;

— BOCIIMTATEJIbHAS.

Ilo xapakTepy BBINOJHAEMBIX OOYYarOIIUMCS 3aJaHUM 10 MPAKTUYECKUM 3aHATUAM
MO/IPA3AEIIAIOTCS Ha:

— O3HAaKOMUTEIIBHBIC, IPOBOJUMBIE C LEJIbI0 3aKPEINICHUS U KOHKPETHU3aLUH
U3Y4EHHOT'O TEOPETHYECKOTO MaTepuaa;

— QHAJUTHYECKHE, CTaBAIIME CBOCH IENbI0 TOJIy4YeHHE HOBOW HH(popManuu Ha
OCHOBE (hOpPMATH30BAHHBIX METOJIOB;

— TBOPYECKHE, CBS3aHHbIE C  IOJIY4EHHEM HOBOM  HMHpOpMaLuu  IyTeMm
CaMOCTOSITENTLHO BEIOPAHHBIX ITOAXO0/I0B K PEIICHHIO 3a/1a4.

@opMBl OpraHM3alMM MPAKTUYECKUX 3aHATHH ONPENENAIOTCS B COOTBETCTBUU CO
cnenn(pUIecCKuMA OCOOCHHOCTSIMU y4eOHOW NUCIHILIMHBI U 1ensIMu o0ydeHus. OHU MOTYT
IIPOBOAMTHCS:

— B MHTEPAaKkTUBHON (Qopme (pelieHre CUTYalMOHHBIX 3ajad, 3aHsATHS 110
MOJIETUPOBAHUIO  PEaJbHBIX YCJIOBUM, [IE€IOBbIE HUIPbI, HUIPOBOE IPOEKTUPOBAHUE,
MMUTALMOHHBIE 3aHATHs, BbIC3/HbIE 3aHATHS B OpraHu3aluu (MpeanpuarTusi), AeaoBas
ydeOHasi urpa, pojeBas Urpa, ICHUXOJOTHYSCKUNW TPCHHWHT, KEWC, MO3TOBOH IITYpM,
IPYIIOBBIE TUCKYCCUH);

— B HE MHTEPAKTUBHOHN (hopMme (BBHIMOTHEHHE YIIPA)KHEHUH, pelIeHNe THIIOBBIX 33134,
pellleHre CUTYallMOHHBIX 3a/1a4 U JPYToe).

Mertoauka NpoBeaSHUs MPAKTUUYECKOTO 3aHATHS MOXKET OBITh PA3JIMYHOM, MPU ITOM
BAYKHO JOCTHKEHHUE 00IeN 1eNH JUCIUILINHBL.

TpebGoBaHuUs K TPOBEICHUIO TPAKTUYECKUX 3aHITUM

[IpakTudeckre 3aHITHA HAYMHAIOTCS C 3alUCH B OKypHaAl TperojaBaTess
MPHUCYTCTBYIOIINX CTYJACHTOB. 3aTEM OOBSIBISICTCS TeMa MPAKTHUSCKUX 3aHATHH.

[IpenogaBaTens 4uTaeT yclIOBUE 3aJaud W TIpeajaraeT CTYICHTaM CaMOCTOSATEIbHO
PEIINTh 3a7a49y, UCTIONB3YS 3HAHUS, MTOJIYICHHBIC CTYJISHTOM Ha JeKIuu. CTYIeHT, KOTOPBIH
MEPBBIM PEIIWI 33/1auy, BBI3bIBAeTCS K JIOCKE. B ciydae ecnu CTyAeHT MpPaBUIBHO PEIIn
3aady, OH moirydaer 5 OamnoB. Eciu cTyneHT pemaer 3amaqy ¢ MOMOIIBIO MPETOAaBaTes,
To mony4yaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OIEHKH CTYACHTOB (BKIOYas OLICHKY
MOCEIIAeMOCTH) TepeBoaATCS B OOHYCHl (kadecTBO) oT O g0 5 OaminoB. OTu OOHYCHI
N00aBISAIOTCS K 00IIel cymme 0alioB B paMKaxX MOIYJIbHO-PEHTHHTOBOM CHCTEMBI.

CrynmeHTaM BBIIaeTCS JIOMAIlIHEE 3aJlaHue B BHUJC 3a7ad, KOTOPbIE OHH CIAOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Meroanueckue  ykazaHUs Uil OOydalomUXCS MO  MPOXOXKIACHUIO
CaMOCTOSITENIbHOM paboThI

B xo/1e BBIMOTHEHHS] CaMOCTOSATEIHHOU PabOTHI, 00YUAIOIIHIICS BBIMOIHSAET padoTy MO
33JIaHUIO U TIPH METOJIMYECKOM PYKOBOJICTBE MPEIOIaBaTess, HO 03 ero HermoCpeACTBEHHOTO
y4acTHsl.

Jlia oOyuaromuxcst Mo 3a04Hoil popme oOyueHusi, caMocTosATeIbHasE paboTa MOKET
BKJIIOYATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBIMOTHEHUST CAaMOCTOATENBLHON paboThI, y oOydJaromerocs GopmMupyercs
1enecoo0pa3Hoe TMIIaHUPOBaHUWE pabodero BPEMEHH, KOTOPOE IMO3BOJISIET MM pPa3BUBATh
YMEHHS U HaBBIKM B YCBOGHUHU M CHUCTEMAaTHU3alMM MPUOOpETaeMbIX 3HaHHM, oOecreurnBaeT
BBICOKHI ypOBEHb YCIEBAEMOCTH B TMEpPUOJA OOyUYEHHUs, IOMOTAeT IOJYYUTh HABBIKU
MOBBIIEHUS MPOGECCHOHATBHOTO YPOBHSI.



MeToauyeckuMl ~ MaTepuaiaMy, HAMpPaBISIOMIMMUA  CaMOCTOSITENbHYIO — paboTy
00yJaronuXxcst ABISIOTCS:
— y4eOHO-METOAMYECKUI MaTeprall 0 JUCLIUILINHE.

11.4. Meroaudeckue yKazaHUS JUIsl OOYYAIOIIUXCS IO MPOXOXKICHHUIO TEKYIIETO
KOHTpOJISL YCIIEBAEMOCTH.

Texkymuil KOHTpOJIb YCIIEBAEMOCTH IIPEAYCMATPUBAECT KOHTPOJb KadecTBa 3HAHUMU
00y4aroluxcsi, OCYIIECTBISIEMOr0 B TEUEHUE CEMECTpPa C 1IeJIbI0 OLIEHUBAHUS X0/1a OCBOCHHS
JUCLUIUINHBL.

B Tteuenue cemectpa B cucreme auctaHmuoHHoro oOyuenus ['YAII B dopme
TECTUPOBAHUS IPOBOAATCA JBE IPOBEPOUYHBbIE pPAOOTHI IO PEIICHUIO 33Jady M OJUH
TEOpEeTUYECKHil onpoc (rmepeueHb BOMPOCOB Ui TECTOB pa3MelleH B «baHke BOIpPOCOB» B
cucreme quctanimonHoro ooyyenus ['Y AIT).

Pe3ynbTathl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YYUTHIBATHCS MIPH MPOBEACHUN
MPOMEXKYTOUHOM aTTecTanuu (IpU  HUCMOJIb30BAaHUM  OaJUIbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHUS, KKIBIH BUJ KOHTPOJIS OIEHUBAeTcs B Oayuiax, w3 KOTOPBIX (opMUpYeTCs
WTOTOBBIN PE3YIILTAT).

11.5. Meroaudeckue  ykazaHUs UL OOydYalOmUXCS 1O  MPOXOXKICHUIO
IIPOMEKYTOUYHOM aTTECTALUU.

[IpomexyTouHas arrecranus OOy4aromMXcs IMpeaycMaTpUBaeT  OLICHUBAHUE
MIPOMEXKYTOUHBIX M OKOHYATEIIbHBIX PE3yJbTaTOB 00ydeHUs 10 aucuurinHe. OHa BKIIIOYAET
B ce0st:

— 9K3aMeH — ¢opMa OLEHKM 3HAHUH, MOITYYEHHBIX OOy4aromuMCs B TIpOIEcCe
M3Y4YeHHUsS] BCEH JUCIHUIUIMHBI WJIM €€ YacTH, HABBIKOB CaMOCTOSITENBHON paboThl,
CIIOCOOHOCTH TMPUMEHATh WX JUISl PEIICHHs MPaKTUYECKHX 3a7ady. JK3aMeH, KaK IPaBHIIO,
MPOBOJIUTCS B MEPUOJ IK3aMEHAIIMOHHOM CECCHM W 3aBEPIIAETCS aTTECTALMOHHOW OLIEHKOM
«OTJINYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHLHOM.

Cucrema OLEHOK MPHU MPOBEIECHUU MPOMEXKYTOUHOW aTTECTALMU OCYIIECTBIISETCS B
cooTBeTcTBUM ¢ TpeboBaHusMu [lonoxeHnit «O TekylieM KOHTpOJE YCIEBAEMOCTH U
MPOMEXYTOUHOM arrectanuu cTyaeHToB ['YAIIL, oOywarommxcs mo mporpammam BBICIIETO
oOpazoBanus» u «O MOAYIHHO-PEUTUHTOBON CHUCTEME OIEHKH KauecTBa y4yeOHOW pabOoThI
cTyneHToB B 'Y AID.



Jluct BHECEHUsI U3MEHEHUH B pabouyro MporpaMmMy JUCHUTUTMHBL

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
A3MEHEHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne
MPOTOKOJIA
3aceaHms

Kadeapsl

Iloanuce
3aB.
Kadeapoit




