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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarnpaBiaeHuto noarotoBku/ cnenuanbHocTH 09.03.01 «MHpOpMaTHKa M BBIYUCIUTEIbHAS
TEXHUKa» HamnpaBlIeHHOCTU «KOMIbIOTEpHBIE TEXHOJIOTMH, CUCTEMbl W ceTu». JucuuminHa
peanmmu3yetcs kadenpoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-2 «CnocobGeH ompenensaTh Kpyr 3a7ad B paMKaxX IOCTaBJICHHOW 1M W BBIOMpaTh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh eCTECTBEHHOHAYYHBIE M OOIINEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MATEMaTUYECKOT0 aHaJIM3a U MOJECIUPOBAHUS, TEOPETUYECKOTO U IKCIEPUMEHTATBHOTO
UCCIIEIOBaHMS B TPO(PECCUOHATIBHOM 1S TETbHOCTHI

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

[IperoaBanyie MUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro mpolecca: JeKyuu, Npakmudeckue 3aHAmMuUs, CamMocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMoil IUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUIUNE BHUABI KOHTPOJS: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTaIHs B popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISET S5 3aueTHBIX enuHul, 180
4acoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIbTATOB OOYUCHHS 11O JUCIUTUIIHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJISIETCSI BAXKHOM COCTaBHOM YaCThIO Kypca BhICHIEH MAaTEMaTUKH, KOTOPBIM JIEKUT B OCHOBE
BCEM CHUCTEMBbI BBICHIETO OO0pa3oBaHHS COBPEMEHHOrO  CIIELHUANUCTa M HU3Yy4aeT
MPOCTPAHCTBEHHBIC (POPMBI M  KOJMYCCTBEHHBIC COOTHOIICHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE
MPEJICTABICHUE CTYACHTA, CTHUMYJIHPYET €ro BOOOpakeHHE; pa3BHBACT €ro CYCTHHIC
CIIOCOOHOCTH; TO3BOJIAECT JEMOHCTPUPOBATH 1EICYyCTPEMIICHHOCTh, OPTraHU30BAaHHOCTh IIPH
MIPOBEJICHUH OOJBIIEr0 00beMa BEIYHUCICHUH; 00beUHSIET OOMBIIMHCTBO PAaHHEE N3YUCHHBIX
TOHSTHH.

BakHOCTh yKa3aHHBIX MOJOXKEHHUI OOYCIIOBICHA TEM, YTO MAaTeMaTHKa SBISETCS HE
TOJILKO MOIIHBIM CPEJICTBOM PEIICHUS MPUKIIAIHBIX 33/1a4 U YHUBEPCAIbHBIM A3bIKOM HAYKH,
HO TaK»e U 3JIEMEHTOM 001l KYIbTYpHI.

MaremaTuueckue METOJbl  HCCIICIOBaHUS, MOJICIUPOBAHMS, IPOCKTUPOBAHUS,
OIMHPAIONIYIOCS Ha JAHHYIO JUCIUIUIMHY, UTPAIOT BCe OOJIBITYIO POJIh B COBPEMEHHOUN HayKe
U TeXHUKE. B 3HaYNTENpHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSAIOMIMMCS Pa3BUTHEM HAYKH U
TEXHHWKH, TJIABHBIM 00pa30M BBIYHCIUTEILHON TEXHUKH W WH(POPMAIIMOHHBIX CHCTEM, a
TaK)ke KOMIBIOTEpPHU3AIHel MpakTUYecKH BcexX obracteil 3HaHMii. BO3MOXHOCTH yCIENTHOTO
KCMOJIb30BAHHUSI MAaTEMAaTUKU ISl PEIICHUS KOHKPETHBIX 3a/1a4 CYLIIECTBEHHO PaCIIUPAIOTCS,
YTO, B CBOIO OYepe[b, IPUBOAUT K HOBBIM TpeOOBAHMIM, TPEIBABIIEMBIM K
MaTeMaTHIeCKOMY O00pa30BaHUIO COBPEMEHHBIX CIEIUAIMCTOB B OOJACTH MATEeMATHYECKUX
METOJIOB.

B oOmactu BocHuTaHHS JIUYHOCTH ICILIO0 HOATOTOBKH IO JAHHOM JAUCIIUIIIMHE
aBrsgercs (HOopMHUpOBaHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTHPOBAHHO M SICHO
CTPOUTDH YCTHYIO U MUCbMEHHYIO PEYb.

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

1.3. TlepeueHp mIaHUPYEMBIX PE3yJITATOB O0YUEHHS 110 AUCITUTUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTratamu ocBoeHust OI1 BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYarOUIUICS NOJKEH 00sagaTh CIEAYIOLUUMU
KOMIIETEHIIUSIMU WM UX YacTsAMH. KoMmneTeHIMM 1 WHAMKATOPBl UX JOCTHXEHUS MPUBEIEHBI 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 NpoBOIUTH aHAJIN3
IIOCTaBJIEHHOW LIENH o
A BLIGHDATE MOCTaBJIEHHOW LIeH U (POPMYyJINPOBATH
P 3aJ]au, KOTOpPbIE HEOOXOMMO 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
AMEIOIIUXCS

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
MIPUMEHSATD
ectectBeHHOHay4yHble | OIIK-1.3.1 3HaTh OCHOBBI MATEMATUKHU,
U OOIICHH)KEHEPHBIE | (DU3HMKH, BBIYUCIUTEIHHON TEXHUKH U

3HAHUS, METOIbI IPOrPaMMHUPOBAHHUS

MaTeMaTU4eCKOro OIIK-1.V.1 ymers pemiars cTaHAapTHBIE
O6menpodeccrnoHanbHbIE

aHaynM3a u npodeccuoHanbHbIC 3a/1a4H C
KOMITETEHIINH

MOJIEJIUPOBAHUS, NPUMEHEHHEM €CTECTBEHHOHAYUHBIX H

TEOPETUYECKOI0 U 0011e-UHKEHEPHBIX 3HAHUN, METOJIOB

AKCIIEPUMEHTAJIBHOTO | MaTEMATUYECKOT0 aHaIu3a U

HCCJIEJIOBAHMUSI B MOJIETTUPOBAHUS

poQeCCHOHAIBHON

JIESITEIIbHOCTH

2. Mecro nucuurnHbl B cTpykType OI1
Juctumuimaa He Oaswpyercs Ha 3HAHUSX, pPaHEe MPUOOPETEHHBIX CTYJACHTAMH IIPU
M3YYEHUHU B BY3€ KaKHX JIMOO TUCIUILINH.
3HaHus, MOTYYEHHBIE IPU W3YYCHUU MaTepuaia JaHHOW JUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSTEJIbHOE 3HAYE€HHE, TaK U UCIOJb3YIOTCS MPU U3YUYEHUU JPYTUX TACUUILINH:
- Maremaruka. Teopusi BEpOATHOCTEN U MaTEMaTUYECKAs] CTATUCTHKA

3. OOBEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI
JlanHbie 00 00IIEeM OO0BbeMe JUCIUILIMHBI, TPYJOSMKOCTH OT/AEIBbHBIX BHUJOB Y4E€OHOMH
paboTHI IO TUCIHUTUINHE (M paclpeiesieHUue 3TOH TPYIOEMKOCTH 10 CEMECTpaM) MPeACTABIICHBI B
tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITNHBI

TpynoemkocTs o

Bun yuebHoit paboTbl Bcero ceMecTpam
Nol
1 2 3
Oobwan mpyooemKocmp OUCYUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npakmuyecKkoil no020moeKu
Ayoumopnuie 3anamus, BCEro vac. 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 8 8
npakTuueckue/cemunapckue 3anarus  (I13), 8 8
(gac)

nabopaTtopHubie padoTs (JIP), (uac)

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

HK3aMeH, (Jac) 9 9
Camocmosamenvnas paboma, Bcero (dac) 155 155
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3aq, OK3. OK3.
DK3.%*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH TUCIUTUIMHEI 110 pa3ieiaM | BUAAM 3aHATHN.




PaS,Z[eHBI, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCIACHBI B Ta6m/1ue 3.

Ta6yimma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pasiennl, TEMBI AUCIUILIMHEL Jlexunn | 113 (C3)) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 1
Paznen 1. KommiekcHble uncia U MaTpULIbI 2 2 23
Paznen 2. CucreMsl JMHENRHBIX yPaBHEHUI 1 1 22
Paszen 3. JIunelinble TPOCTPAHCTBA 1 1 22
Pasnen 4. Bekropsl 1 1 22
Paznen 5. [psiMast Ha TIOCKOCTH 1 1 22
Paznen 6. [IpssMast v TIIOCKOCTD B IMTPOCTPAHCTBE 1 1 22
Paszen 7. Kpusbie BTOpOro nopsaka 1 1 22
HUroro B cemectpe: 8 8 155
Uroro 8 8 0 0 155

IIpakThueckass IOATOTOBKA 3aKIIOYAETCA B  HENOCPEICTBEHHOM  BBINIOJIHEHUU
Oo0y4JaromMMHUCST ~ OMNpPENEeNeHHBIX  TPYNOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodecCHOHATIBHON 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3eiioB U TEM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIC 4.

Tabnuna 4 — CopeprkaHue pa3iesioB U TEM JIEKIIMOHHOTO IIHMKJIA
Howmep pasznena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1. IToHsATHE KOMIUIEKCHOTO Uncia. JIedCTBUS HaJl KOMIUIEKCHBIMH YHMCIIaMHU B
anrebpandeckoit ¢dopme. JleWcTBUs Haag KOMIUIEKCHBIMH YHCIAMH B
Tpuronomerpuueckoir popme. dopmyna Myaspa. V3pneueHue KopHs U3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonstue martpunel. JIuHelHble onepanuu Haja marpuuamu. JIuHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MaTpull. TpaHCIIOHUPOBAHUE MAaTPULI.
YMHOkKeHHe MaTpull. MHOTOUJIEHbI OT KBaJIpaTHBIX MaTpHll (4 yaca)
2. Onpenenurenu u ux cpoiictsa. O0patHas MaTpuna. Pemenue npocreimmx
MaTpU4HBIX ypaBHEHUU. MaTpuyHblii METOJ PEUICHUSA JUHEHHBIX
ypaBHeHHH. (2 yaca)
Merox Kpamepa. Meton I'aycca. (2 gaca)
CoOcTBeHHBIE uMCa W COOCTBEHHbIE BEKTOPHI KBAJIPAaTHBIX MAaTpHIIL.
DYHKIIUU OT KBaJpaTHBIX MaTpHIl (2 yaca)
3. JIuneiinple mnpoctpaHcTBa. OmnpeneneHue U npumepsl.  basuc u
koopauHathl. JIuHeWHBIE TpeoOpa3oBaHusA. Marpuna — JMHEWHOTO
npeoOpa3oBaHus. (5 4acoB)
4. I'eomerprueckue BekTopsl. OCHOBHBIE onpeneneHus. JIuHelHbple onepannn
HaJ BekTopamu. JInHeiiHas He3aBUCUMOCTb BeKTOpoB. baszuc. Koopaunars!.
CucremMbl KOOPIMHAT HA TFIOCKOCTH M B IPOCTPAHCTBE (4 yaca)
CkansipHO€ IPOM3BEIEHUE BEKTOPOB. BEKTOpHOE MPON3BENEHNE BEKTOPOB.
CwMmeriaHHOe TPOM3BEICHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHMsI NpsIMON Ha IUIOCKOCTH. 3aJauyd Ha COCTaBJICHHE ypaBHEHUI
npsiMoi. (2 Jaca)
VYron Mexay npsiMbIMU Ha TUIOCKOCTH. PaccTosiHue OT TOYKH 0 NPAMOM Ha
wiockocTu. Paccrosinne Mexay napauieabHbIMU IPSIMBIMU. (2 Haca)




6. YpaBHEHHUsI TUIOCKOCTH. 3a/1aHue TIPSIMOI B TpoCTpaHCTBE. (2 yaca)

Y101 MeXTy TUIOCKOCTSAMHU. YTOJI MEXIY IPSIMBIMU B ITPOCTPAHCTBE. YTOI
MEXIy TPSIMOW W IIOCKOCTBIO. PaccTosiHME OT TOYKH A0 IJIOCKOCTH.
Paccrosiarie Mexy mapajieIbHBIMU TUIOCKOCTSIMH. PaccTosiHue oT TOYKH
JI0 TIPSIMOY B MPOCTpaHCTBE. (2 yaca)

7. Ommurnc. ['mnep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHBOM BTOPOTO
nopsiika. KaHoHudeckue ypaBHEHHs KPHBO# BToporo mopsijika (3 gaca)

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

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

TeMbl MpakTUYECKUX
3aHATUN

@OpMBI IPAKTUYECKUX
3aHATUN

TpynoemkocTs,
(gac)

N3 Hux
MPaKTUYECKOU
MOJITOTOBKH,
(dac)

No
pasnerna
TIACIIAII

JIAHBI

Cemectp 1

JlericTBUS HAL
KOMIUICKCHBIMA
YucliaMu B
anreOpanvecKoi
dbopwme.
Tpuronomerpuyeckas
dbopma
KOMIUIEKCHOTO YHCIIA.

Pemenne 3agau

JlericTBUS HAL
KOMIUICKCHBIMHU
YUCIIaMU B
TPUTOHOMETPUYECKOMN

dbopme

Pemenne 3agau

JInnelinple onepanuu
HaJ| MaTpULIAMHU.
TpancnoHnpoBanue
MaTpul. Y MHOXKEHHE
MaTpuIl

Pemenue 3agau

KonTponbnas pabota
Nel

Pemenne 3agau

Beruucnenue
OnpeaeTuTENEH.
OO6parHas MaTpHIa.
Pemrenne MatpuaHbIx
YPaBHEHHUHU.

Pemenne 3agau

Marpuunblii METON
pELIEHHS CUCTEM
JITHEUHBIX
ypaBHeHU. MeTox
Kpamepa

Pentenue 3anau

Meron I'aycca

Pemenne 3anau

KoHnTtponbhas padota
No2

Penrtenue 3amau

Paznoxenue
BEKTOPOB 110 0a3ucCy.

Pemenne 3anau




Brrancienue
KOOpJMHAT TOYEK B
oO1el JeKapTOBOM

CUCTEME KOOpJIHAT.

10.

CxansipHoe
MIPOU3BEICHUE
BEKTOPOB

Pentenue 3anau

11.

BekropHoe u
CMEUIaHHOE
MIPOU3BEACHUSA
BEKTOPOB

Pemenune 3anau

12.

Konrponbnas padora
Ne3

Pemenune 3anau

13.

YpaBHEeHHs PIMON
Ha MJIOCKOCTH.

Pemenue 3anau

14.

3aa4u Ha IPSIMYIO
Ha IIOCKOCTH

Pemenue 3anau

15.

HpﬂMaﬁ U IIJIIOCKOCTb
B IIPOCTPAHCTBC

Pemenne 3agau

16.

KonTponbHas padoTa
Ned

Pemenne 3agau

Bcero

4.4. JlabopaTropHble 3aHATUS
Tembl 1aOGOpaTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IPUBEICHBI B TabnuIe 6.

Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaumenoBanme nabopaTtopHbix paboT

TpynoemMkocTs,
(uac)

N3 Hux
MPAaKTUYECKOMN
MOATOTOBKH,
(dac)

Ne
paszena
JIACITUTT

JINHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

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

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camoctosTensHON paboOThI U €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYA0EMKOCTh

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

W3ydeHue TeopeTHuecKoro MmaTepuania

40 40
nucturiuabl (TO)
Kypcopoe npoektuposanue (KII, KP)




Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO 45 45
ycneBaemoctu (TKY)

Homamnee 3amganue (/13) 40 40

Konrtpomnbusie pabotsl 3a04nnkoB (KP3)

[ToaroroBka K MpOMEKYTOUHOM

arrecrauuu (I1A) 30 30

Bceero: 155 155

5. IlepeueHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSTEILHON PabOThI 00YUAIONMIMXCS TT0 TUCIUIUIMHE (MOTYITIO)

Y4eOHO-METOIMYECKUE MAaTEPHAIbI JIJII CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHb eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3IaHUH TIpUBEICH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUIMA

Komuectso
SK3EMILISIPOB B
UIIéLI[_Hi{r;)/eC bubnuorpadudeckas ccpuika OudMoTeKe
(KpoMe AIIEKTPOHHBIX
AK3EMILTSPOB)
YK 514 BBK bexnemumesa JI.A., Ilerposuu A.1O., Uybapos UL A. 200
22.151b42 COOpHHUK 33aj]a4 110 aHATUTHYECKOH TEOMETPUH U
JUHEHHO# anredpe: Yueb. mocooue / [Tox pen. 1.B.
Bexnemumiena. — 2-e u3g., nepepad. — M.: DUSMATIIAT,
2006. — 496 c.
VK KazakoB A.fl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Amnanurnyeckas reomerpus: yue6. [Tocooue / CII6.:
I'VAIL 2019. - 51 c.
http://e.lanbook.co | Beknemues, JI.B. Kypc ananutiHyeckoil reoMeTpun 1 ObC Jlanb

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

http://e.lanbook.co | bekiemumiesa, JI.A. COOpHHK 3a1a4 [0 aHATUTHIECKON OBC Jlanb
m/book/72575 TeOMETPHUH U JTMHEHHOH anredpe. [D1eKTpOHHBIH pecypc]
/ J1.A. Bexnemumena, /I.B. bexnemuies, A.1O.
[erposuy, N.A. UybapoB. — DnektpoH. nan. — CII0. :
Jlanp, 2016. — 496 c.

http://e.lanbook.co | Horukos, A. V. Hauana nuHelHoM anre6psl n 9BbC Jlans

m/book/71997 aHaJIMTHYecKasi reoMeTpus : yueOHoe nocodue / A. U.
Hosukos. — Mocksa : DU3MATIINUT, 2015. — 376 c.

https://e.lanbook.c | Matemaruka. 3a1a4un TOBBILICHHON TPYIHOCTH JUIS OBC Jlanp
om/book/115483 CTYZCHTOB BY30B : yueOHoe nocobue / U. B. sanos, O.

K. WBanosa, O. A. OkxyneBa, H. A. ToiraeHHHUKOBA ; IO
penakuueii U. B. IBanosa. — Cankr-IletepOypr : Jlans,
2019. — 156 ¢

Wenera, A. M. Jlunetinas anreOpa. AHalIuTHYECKAS 9bC Jlanp
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnesa, I1. 1.
om/book/152265 punynxas, U. [. YepHsix. — 5-e u3a-e, ucnp. u gom. —
HoBocubupck : HI'TY, 2019. — 183 c..
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anredpa v aHAMUTUIECKast TeOMETpHs : yueOHoe mocodue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJINUT, 2011. —
208 c.
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de/436467

Jluneiinas anreOpa u aHaTUTHIECKAs TEOMETPHS:
y4eOHUK U pakTukyMm st By30B / E. I'. [ImoTHHKOBa, A.
I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueit E. I'. InoTHukoBoil. — MockBa:
M3marenscTBo FOpaiit, 2019. — 340 ¢

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

Caburos, U. X. Jluneiinas anrebpa u
aHATMTUYECKasi TEOMETPHUS: YdeOHOe mocoOue Jyist
By30B / 1. X. Cabutos, A. A. Muxarnes. - 2-¢ u3a.,
ucnp. u aon. - Mocksa: U3narensctBo FOpaiit, 2022.
— 258 c.

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

[TaxomoBa, E. I'. Jluneiinas anreopa u
aHasniuTuyeckas reomerpusi. COOpHUK 3aJaHuil:
yuebHoe nocobue it OakanaBpuara U CreluaaInTeTa
[ E.T. ITaxomoga, C. B. PoxkoBa. - MockBa :
MznarensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc
0de/430892

JIy6siruna, E. H. Jluneitnas anreOpa: yueOHoe
nocobue 11 By30oB / E. H. JIyGsiruna, E. M.
BeutomoB. - 2-e u3z. - Mocksa : 3natenscTBo
IOpaiit, 2019. - 150 ¢

Ilepeuenn

TGHCKOMMYHHKaHHOHHOﬁ CCTHU

7. TlepeyeHb IEKTPOHHBIX 00OPA30BATEIBHBIX PECYPCOB
nH(}OPMaLMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

AJIIEKTPOHHBIX
«HTEpHETY,

o0pa3oBaTeNbHbIX pecypcoB

npuBezieH B Tabnmue 9.

Tabmuma 9 —

TEJIEKOMMYHUKAIMOHHON ceTn «HTepHEeT»

MH(OpPMaLOHHO-
HEOOXO/JUMBIX JJISI OCBOCHMS JHCLUILIMHBI

[TepeyeHb 3NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

URL anpec

HaunmenoBaunue

http://www.math-net.ru

O61epoccuiickuii MaTeMaTHYECKUNA opTal

http://e.lanbook.com/view

9BC «JIa"b»

8.1. [lepeyeHp mTpOrpaMMHOTO OOECHEUEHUs, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN

8. IlepeueHp HHPOPMALIMOHHBIX TEXHOJIOTUI

06pa3OBaTCJ'IBHOFO mnmponecca nmo JUCHUIINHE.

[lepedeHpb UCTIONB3yeMOT0 TPOTPAMMHOTO oOecriedeHus npeacTanieH B Tadmmie 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/t

HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn

MH(POPMALOHHO-CITPABOYHBIX

OCYIIECTBIIEHUN 00pa30BaTEIILHOTO MPOIEcca MO TUCIUILTAHE

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B

Tabymue 11.

CUCTCM,UCITIOJIB3YCMbIX



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

Tabmuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa3oBaTeNFHOTO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)
1 | YueOnas ayquTopus ais 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHH yi. I'actenno, 1. 15,

CEMMHAPCKOI'0 TUIIA, IPYIIIOBBIX U HHAUBUAYAJIBHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJISA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crienuanu3upoBaHHas MeOelb;
TEXHUYECKHE CPEACTBA OOYUYECHHUS, CIIyKaIUe JUIs
IpeJcTaBiIeHNs yueOHol nHpopMmay 60IbIIONH ayAUTOPUY;
Ha0Op IEMOHCTPAIIMIOHHOTO 000PYI0BAHUS

2 | YyeOHas aynuTopus AJs IPAKTHUECKUX 3aHATUH, 3aHITHI yi. I'actenno, 1. 15,
CEMHHApPCKOI'0 TUIA, IPYIIOBbIX U HHAUBUAYAJIbHbIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJIS U IPOMEKYTOUHOM
arrectanuu. OcHamenue: Crienuanu3upoBaHHas MeOeb;
TEXHUYECKHUE CPEJICTBA OOyUEHUS, CITy>KaIHe JIs
npeacTaBIeHus yueOHOI nH(popMary OOIBIION ayAUTOPUH;
NIEPEHOCHOM HAbOp AEMOHCTPALIMOHHOTO 000PY/10BaHMSI

10. Onenounble cpeacTBa AJIs NPOBEIEHUS IPOMEXKYTOUHOM aTTeCTalluu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[HH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTAIIuN

Bug HpOMe)KYTOQHOﬁ aTTeCTallnun Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Criucok BOMPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyJaloNIMMHCS TPUMEHSETCST 5-0ajulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOJIB30BaThCA
100-6annpHast ~ mKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuua 14 —Kpurepuu olieHKH YpoBHSI CPOPMUPOBAHHOCTH KOMITETEHIIUH

Or1reHKa KOMITETEHITUHN

XapakteprucTrka chOpMHUPOBAHHBIX KOMIIETEHITHI
5-0aiubHas mKana PaKTep (bopmmp

— oOyyvaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHal;

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

— OMHUpAasiCh Ha 3HAHUS OCHOBHOM W JOMOJHUTEIBHOM JHUTEpaTyphl,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MTOJIOKEHHS C MPAKTUYECKON
JESTEIbHOCTBIO HAIPABJICHMS;

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

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX TIOHITHIA.

(XOPOLIO»
(Ga4uTCHO»

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

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C NPAKTHYECKOH IEATEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYYHBIC TIOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaronuiicss ycBOMWJI TOJIBKO OCHOBHOM NpPOrpaMMHBIN MaTepua,
II0 CYLIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HaIpPaBJICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyaHseTcs B (POPMYIMPOBAHUN BHIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHSITH.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

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

— MCIIBITBIBAET TPYIHOCTH B MIPAKTUUECKOM IPUMEHEHNUN 3HAHUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

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

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

Ne n/mt [Tepeuenb BonpocoB (3a7au) i SK3aMeHa Koz
MHAMKATOpa
VK-2.3.1
3ananue 1.
1) BbIYMCIUTH MPOM3BEICHUE KOMIUICKCHBIX YUCET B
anreOpanyeckoit popme 3arucu
(54 2i) = (6 + 5i)
OtBert: 20+37i
1 2) BepHo mm yTBepkaceHue: «/leiicTBUTEIbHAS YacTh

OTtBer:

MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpanyeckoit popme
3alKcH paBHa POU3BEACHUIO IEHCTBUTENBHBIX YacTen
COMHOXHUTENEN». OTBET apryMEHTUPYNTE.

yTBepaxaeHne: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BeICHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdyeckod ¢opme 3anucu
BbIYHCJISETCS KaK Pa3HOCTh NPON3BeIeHUsI

Hesepno (BepHBIM OTBETOM AIBJIAICTCSH




NeMCTBUTEJbHBIX YacTeill M NMpou3BeleHns] MHUMBIX YacTei
COMHOKUTeJIe»).

3ananue 2.
1) BbuHCINTD NIPOU3BEICHUE KOMIUICKCHBIX YHCEN B
anreOpanyeckoit popme 3arnucu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

2) BepHo iu yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMIIJIEKCHBIX YHcel B ajireOpandeckoil popme
3aIIMCHU BBIYUCIIAETCA KaK Pa3HOCTh IIPOU3BEICHHUS
JEHCTBUTEIIBHBIX YaCTEH U MPOU3BEICHUS MHUMBIX YacTeH
COMHOXMUTENEN». OTBET apryMeHTUPYITE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBeEp:KIeHUE:
«JleicTBUTEJbHAST 4YaCTh TMPOU3BEAEHUS KOMILIEKCHBIX
yuces B ajredpandeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTH TNPOM3BeJAEHUs] JeHCTBUTEJIbHBIX YacTeil Wu
NMpOoU3BeleHUs] MHMMBbIX YacTell COMHOXKUTeJIe»).

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

OtBer: 40-5i

2) Bepno nmu yTBepxkaenue: «JleficTBUTEIbHAS YaCTh
NPOM3BECHUS KOMITJIEKCHBIX YHCell B alireOpandeckoit popme
3aIIMCH BBIYHCIIAETCA KaK CyMMa IIPOU3BEICHUS
JIEHCTBUTEIIBHBIX YaCTEN U IPOU3BEACHUS MHUMBIX 4aCTEU
coMHOXxHUTeNe». OTBET apryMeHTUpYHTE.

OtBer: HeBepHo (BepHBIM OTBETOM SIBJISIETCS YTBepiKIAeHHE:
«/leficTBUTEILHASL YACTh MPOU3BEACHNSI KOMILICKCHBIX YHCe] B
anredpanyeckoii ¢gopMe 3amUCH BBLIYHMCISETCH KaK Pa3HOCTh
NMPOM3BeleHUs1 eCTBUTENbHBIX 4YacTell M MNPOM3BeIeHUs!
MHHMMBIX YacTell COMHOXKUTeJIEN»).

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

Otset: 52-77i

2) Bepno mu yrBepxaenue: «JlelicTBUTENbHAS YacTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckon popme
3aMMCH BBIYUCISAETCSA KaK IPOU3BEICHUS MHUMBIX YacTen
COMHOXMUTENEN». OTBET apryMEHTUPYHITE.

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




KOMILIEKCHBIX 4YHCeJ B ajredpanmdeckod ¢opme 3anucu

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

3amanue 5.

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

OtBer: 60-51i

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

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

3ananue. YK-2.V.1
1) BBIYHCIUTH NPOU3BEACHHE KOMILUICKCHBIX YMCEIL.
a, = S{cusg + i sin E] u Z,= ?{cus;z+ i s:'n;—T]
T o o T o
OTtBerT: 35((‘05‘5 + i sin E) = 35i
2) Bepuo nu yrBepkacHHE: «JIIs BBIUMCICHUS TPOU3BEICHHUS
KOMIUIEKCHBIX ~ YHMCEJl ~ HEeoOXOJAMMO  3amucarh  HMX B
anreOpandeckom Buje». OTBET apryMeHTUPYHITE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS YTBEpP KIACHHUE:
«IIpu BBIYMCICEHMH NPOM3BEACHUS KOMIUIEKCHBIX YHCeJI B
TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJjbTara
BBIYHCJIAETCH KAaK INpPOHM3BeJeHHe MOAYyJIell MHOXKUTeJIeHd, a
apryMeHT 4McJIa PABEH CyMMe apryMeHTOB COMHOKHTeJeil»).
3agaHue. VK-2.V.3
1) BbIUUCITUTH 4acTHOE KOMIUIEKCHBIX qucen B

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

13 . . T

Z; 5(cos-+izing)

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

2) Bepuo mu yrBepkaeHue: «I[Ipy BBIYHUCIEHHH YaCTHOTO
KOMIUIEKCHBIX YHMCENl MOAYJIb U apIyMEHT pe3yJibTaTa SBISIOTCS
pe3yJbTaTaMu AEJICHUS MOAYJIS IEIUMOTO HAa MOJIYJIb JIETTUTENS
W apryMeHTa JeluMOro Ha aprymMeHT aenutens». OTser
obocHyiiTe.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:

«le/l BBIYHCJICHHU YACTHOI0O KOMILICKCHBIX YHCE]T MOAYJIb
pe3yJbTaTa ABJAACTCHA pe3yJdbTaTaM ACJCHUA MOAYJad ACTUMOI0




HA MOIYJb JeJUTelsl, a4 apryMEHTOM - Pa3HOCTh apryMeHTa
AeJUTeN sl U ApTYMEHTA 1eJTUMOr0»).

Kak Ha3piBaercst popma 3arucu KOMIUIEKCHOTO YHCIIa, MMEIOIIast
BUIl z=|z|-(cos@+ising), Kak HA3bIBAIOTCS B ATOW 3amucH |z| u ¢?

OTtBer: @Popma 3aNUCH KOMILUIEKCHOT0 YHMCJIa, MMEKIIAs BUJT
z=|z|(cos@+isin@), Ha3bIBaeTCsi TPUTOHOMETPHYECKOM, /e |z| —
MOIYJIb KOMILJIEKCHOTO YHCJIa, () — APrYMeHT KOMILIEKCHOT O
yucaa

VK-2.B.2

Pe3ynbpTaT KaKoi onepanuu HaJ KOMIJIEKCHBIMHA YUCIIaMH MOKET
OBITH 3aIIHCAH B BUJE

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

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

OIIK-1.3.1

Pe3ynbTaT Kakoi onepaiuy Haj KOMIUIEKCHBIMU 9UCIAMU MOKET
OBITH 3alMCcaH B BUJE |Z1|:|Z2|- (COS(@1-92) + iSIN(Q1-¢2)) ?
Oteer: B TakoM BHIe MOKET ObITH 3aIIMCAHA ONepPalHsl
NeJIeHUsl KOMILTIEKCHBIX Ynce] Z1 | Z2.

OIIK-1.V.1

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

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

2) Kakyro ¢popmy 3amucu 4nciia Bl HCIoIb30Ban? O00CHYiiTE
CBOI1 BBIOOp
OrtBet: Ilpu Bo3BeeHNH KOMILJIEKCHBIX YHCeJ B CTelleHb OoJiee
PALHMOHAJIBLHO HCIIOJIBL30BATH TPHTOHOMETPHYECKYIO hopmMy
3alliCH U AelCTBOBATH M0 CJleyIoleMy NpaBujy: npu
BO3Be/ICHUHM KOMIICKCHOTO YHCJIA B CTeNeHb MOAYJIb YHCJIA
BO3BOJUTCSH B 3Ty CTeNeHb, APTYMEHT YMHOXKaeTcs Ha
NOKA3aTeJIb CTeNeHH.
Eciu ke ucnoib3oBath ajredpanyeckyro ¢popmy 3anucu, To
He00X0IMMO B JaHHOM cjay4ae 12 pa3 yMHOKHUTH YHCJIO CAMO Ha
ceos.

3ananue 2.

1) KowmrmiekcHOe YnCIIo Z 3aIiCcaHo B alreOpandecKoi u B
TPUTOHOMETPHUECKOH opmax:

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

Haiinute 3-10 cTeneHs uucia Z
Ortset: -1000

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

YK-2.3.1




PAlMOHAJBLHO UCIO0JIB30BATH TPUTOHOMETPUUYECKYI0 opMy
3alUCH U 1eliCTBOBATH M0 CJIeAYI0IIeMY NPaBUJLY: IPH
BO3Be/leHHH KOMILIEKCHOI0 YHCJIa B CTelleHb MOYJ/Ib YHCJIa
BO3BOJUTCH B 3Ty CTelleHb, APTYMEHT YMHOKAETCS Ha
NMoKAa3aTeJib CTeNeHH.

Eciu ke ucnosib3oBath ajnreopanyeckyio ¢popmy 3anucu, To
He00X0IMMO B JIAHHOM CJIy4ae 3 pa3a YMHOKMTh YMCJIO CAMO HA
ce0s1 (MM UCMOoJIb30BaTh (OPMYJIy COKPAIIEHHOTO0 YMHOKEHMS)

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

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

C:(i& ;f-iL)

2) BeiOepuTe U3 crimcka HUPpPOBBIC CPEACTBA, KOTOPHIC MOTYT
OBITH IPUMEHEHBI JUIs PEICHHS JaHHOH 3a1auu.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

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

-6 21 -7
L=
( 6 -8 - 1)
2. BriOepute u3 cnucka uuppoBble CPeACTBa, KOTOPhIE MOT'YT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHO! 3aJjauu.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

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

VK-2.V.1




C:(B 5 —3}

—10 18 -15

2. Bri6epuTte u3 cnimcka nugpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

a) Microsoft Access

b) Wolfram Mathematica

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

1. Haiitu matpuny € = 34 — 5B% e

1 -2
a(h 8 2= 5)

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

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

Oteer: b)  Wolfram Mathematica

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

1 -2
a(h 4 2= )

-3
OTtBert:
7 13 17

L=

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

Oteer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT 1eHCTBUN HaJl MAaTPUILIAMHU.

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

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

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

YK-2.¥.3




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

2 X(4A)=
OTtBeT: SA

10.

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

S 2 5
R
OTtBer:

—8 4)

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

OBITH IPUMEHEHBI JUIsI pellieHus JaHHO! 3agaun. O6ocHyiiTe
BbIOOD LK(poBOro cpencTaa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

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

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

L 4 3
A=G' 32 u3) B=(1 —2)

3 0

OTBer:
—-11 4
AB = ( )
7 -3
2) Bribepute u3 crnricka mupoBbie CPEACTBA, KOTOPBIE MOTYT
OBITh MPUMEHEHBI JIJIS PEIICHUS TaHHON 3a1a4H.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pelieHusl JaHHO 3a1a4u oTHOcHTCA Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKOIIEe
00J1b1101 HAOOP MaTeMaTHYeCKUX GYHKIIMH B TOM YK CJIe
CHCTEMY KOMINbIOTEPHOI aJIredpbl, OpMEHTHPOBAHHYI0 HA
NMOATOTOBKY HHTEPAKTUBHBIX IOKYMEHTOB € BHIYMCJIECHUSIMH U

YK-2.B.2



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

BU3YAJIbHBIM COIIPOBOKACHUCM.

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

e T

2 3 5 _—
OtBeT:
—6 6
AB = (13 —3)

2) Bribepute U3 crrcka 1(pPOBbIE CPEICTBA, KOTOPHIC MOT'YT
OBITH IPUMEHEHBI JUIsl pELICHUs] JTaHHOW 3aJ1auH.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEeHbI JJIsA pelleHus JaHHoii 3axaun orHocuTest Wolfram
Mathematica- mporpammuoe o6ecneyenne, BKIIOYAKOIIEE
00,1b1110ii HA00P MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOH ajire0pbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

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

C) Wolfram Mathematica

Otger: K nuudgpoBniM cpeacTBaM, KOTOpbie MOTYT ObITh
NpUMeHEHDI JJIsl pelleHus JaHHOH 3aaaun oTHocuTcest Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOIIEe
0016111011 HA0OP MaTeMaTHYeCKUX (PYHKIMA B TOM YHCJIe
CHCTEMY KOMITbIOTEPHOI a/Iredpbl, OpMEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONPOBOKIEHUEM.

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

L 2 3
A=G1 _i ;‘] B= ; —ﬂz)

OTBer:



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

-1 14)
-2 11

2. BriOepute u3 crircka nudpoBbIe CPEACTBA, KOTOPHIE MOTYT OBITh
IIPUMEHEHBI IS PELLICHMs TaHHOM 3a1a4yH.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

Aﬂz[

OtBet: K undgpoBbiM cpeacTBamM, KOTOPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHO#| 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe odecnedenne, BKIIOYAKOIIEE
00111101 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIbIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BLIYMCJICHUSIMH U
BH3YAJIbHBIM CONIPOBOKICHUEM.

11.

3aganue 1.
1) Haiitu onpenenutens 2-ro MOPsIKa MATPUILBI
2 5
-3 7
OtBer:29

2) OO60CHYITE KaK BBIYHCIIUTH OIPEICIUTEIh BTOPOTrO MOPSIKA.

OrtBer:

J1st TOoro 4roObl BHIYUCJIMTH ONpe/esuTe]b BTOPOro Mopsiaka
HEe00X0IMMO M3 NMPOU3BEJCHHUS JJIEMEHTOB IIABHON AUATOHAJIN
BbIYeCTh TMpPOM3Be/iecHHE 3JIeMEHTOB BTOpOi (1M0004HOIN)
AAATOHAJIN

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

o
4 -5

OrBer: -22
2) OO6ocHYITE KaK BBIYHCIUTH OMPEIEIUTENh BTOPOTO MOPSIKA.

Ortser:

1t TOro 4ro0bl BHIYMCJIUTH ONpedeJUTe/] b BTOPOro MOpPSAIAKA
Heo0X01MMO M3 NMPOU3BeJAeHUs I1eMEHTOB IIABHOW AUArOHAIU
BbIYeCTh MNPOM3BEJACHHE JJIEMEHTOB BTOPOil  (1M0004HOI)
JANATOHAJIN

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

s 5
5 3
OTtBer: 23

2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OTBer:

OIIK-1.3.1



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

Jl1st TOro 4To0bl BLIYHCINTH ONpeeuTe/lb BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeJEHUS 3JIeMEHTOB IJIABHOM AUATOHAIHN
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHOM)
AUATOHAJIN

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

s ol
—14 —8
OtBert: (

2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jlist TOro 4To0bl BHLIYHMCIUTH ONpele/inTe]Ib BTOPOro MopsiaiKa
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M000YHOI)
AUATOHAJHN

3ananue S.
1) Haiitu onpenenuTens 2-ro MOpsiIKa MaTPUILBI
o 3l

10 3

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

Ortser:

Jl1st TOro 4rodbl BLIYMCJINTH ONpeesInTe]lb BTOPOro Mopsiaka
HEe00X0IMMO M3 NPOU3BEJCHHUS IJIEMEHTOB IIABHOM AMArOHAJIHN
BbIYeCTh TMpPOM3Be/lecHHEe JJIeMEHTOB BTOpOi (1M0004HOIN)
AAATOHAJIN

12.

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

S. A

OIIK-1.V.1




OTtBer: -5

13.

Uemy paBeH onpeaenuTenb TPEYroJbHON MaTPUILbI?
OTBeT: onpe/ienTe/b TPEYroJbHOH MATPULILI PABEH
NMPON3BeIeHUI0 3JIEMEHTOB IIABHOM THATOHAJIN.

VK-2.3.1

14.

O6o3Hauum Ay, A, ..., A, — CTPOKH MATPUIIBI I .y Cloi wui By -
NeHCTBUTENIbHBIC YUCIA.
Ecnu cymecTByeT Takoit HabOp 4ucen, Cped KOTOPBIX €CTh XOTS-
OBl OJTHO YUCJIO OTIUYHOE OT HYJIS, U IIPH 3TOM JIMHEHHAs
KOMOHWHAIIUSI CTPOK MaTPHUIbl C STUMHU YUCJIAMH paBHA HYJIEBOU
CTpOKE:
a4, + a4, +--+a, 4, =0,

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

OtBet: Takue CTPOKM MAaTPHIIbI HA3BIBAKOTCHA JHHEHHO
3aBUCUMBbIMH

VK-2.V.1

15.

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

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

VK-2.V.3

16.

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

x=(5 %)

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

VK-2.B.2




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

17.

Kak Ha3piBaeTcs cuctema ajaredpanyecKux ypaBHEHHM, KaXa0e U3
KOTOPBIX SIBJISICTCS TUHEHHBIM?

OtBet: Takasi cucteMa ypaBHeHH HA3bIBAETCSl CHCTEMOM
JIMHENHBIX ajJire0panyecKux ypaBHeHHil

OIIK-1.3.1

18.

Kakue MeTosbl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

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

OIIK-1.V.1

19.

CpaBHuTE yCI0BUS IPUMEHEHUSI METO/IOB PELIECHUS CUCTEM
JUHENHHBIX ypaBHeHHH. Kakoil MeTo]] pereHus: cucTeMbl IMHEHHBIX
anreOpanyecKnX ypaBHEHUH MPUMEHSIOTCS B TOM CIlydae, €Cliu
OTIpeIeIUTENb MAaTPHULbl CHCTEMBI PaBEH HYJIIO?

OtBer: Eciu onpegeanre/b MATPULBI CHCTEMbI PABEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBbI
JIMHelHbIX ypaBHeHuil ['aycca, npyrue meroabl (MeTox
Kpamepa u MeToa MATPUYHBIX YPaBHEHHI) MOI'YT
NPUMEHATHCS NPH YCJIOBHH, YTO MATPUILIA CHCTEMbI
KBaJpaTHAas U ONpeJe/IMTe/b e¢ He PABEH HYJII0.

VK-2.3.1

20.

CpaBHuTE yC0BHs MIPUMEHEHHSI METOJIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO pelIeHNs] CHCTEMBI JTMHENHBIX
anreOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM ciydae, €Cliu
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

Oteer: Ecin MaTpuua cucreMsbl He KBaJipaTHas (T.e.
KOJINYEeCTBO HEM3BECTHBIX U KOJIHYECTBO YPABHEHUH He
COBIIA/1210T), TO PUMEHAETCH TOJAbKO METO/ UCCICAOBAHUA
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, 1pyrue Meroanl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHH ) MOTYT
NPUMEHATBLCH NPH YCJIOBHH, YTO MATPHLIA CHCTEMbI
KBA/IPATHAS M ONIpeJe/IMTe/b ¢ He PABEH HYJII0.

YK-2.V.1

21.

ITpu kaKOM yCIIOBUM OJTHOPOJIHAsA CUCTEMA JIMHENHBIX YPABHEHUN
MMEET HEHYJIEBOE penieHue?

OtBer: OgHOpPOaHASI CHCTEMA JINHEHHBIX YPABHEHHMI HMeeT
HeHYJIeBOe pellleHNe TOIrAa U TOJbKO TOI/a, KOrjaa eé panr
MEHbIIE YHCJIA HEM3BECTHDIX.

YK-2.V.3

22.

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

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCS MOJISIPHOM
CHCTEMOI KOOpPAUHAT.

VK-2.B.2

23.

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

OIIK-1.3.1




OTtBer: Takasi cucTeMa KOOPAUHAT Ha3bIBaeTcsi chepudecKoit
CHCTEMOI KOOPAUHAT.

24,

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

OIIK-1.V.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYaJI0 KOTOPOTO COBIIAACT C €ro
KOHI[OM?

OtBer: BekTop, HAYaJI0 KOTOPOT0 COBNAJAET C €r0 KOHI[OM,
HA3bIBAETCS HYJ1E€BbIM BEKTOPOM.

YK-2.3.1

26.

[To xakoil popmyre onpenensiercs CKalsipHOe IPOU3BeICHUE
BEKTOPOB?
OTtBer: CkajsipHOe Npou3Be/ieHNe BEKTOPOB OIpeiesisieTcs mo

dopmye lal = |E| * COS @

YK-2.V.1

27.

[To xakoit popmyse BBIYUCIACTCS CKATSIPHOE MPOU3BEICHHE

BEKTOPOB @ U b , €CIIH M3BECTHBI KOOPJMHATHI BEKTOPOB B
nekapToBoi cucteme (B cucreme : 0X, Oy, 0z)

OtBer: CkansipHoe Npou3BeleHHEe BEKTOPOB OMpenessieTcs 1o
dopmyne a b, +a,b, +a_b,

YK-2.¥.3

28.

I[To xakoil popmysie BBIYUCIAETCS BEKTOPHOE POU3BEICHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, 2)?

OtBer: BekTOpHOE IpON3BeeHHE BEKTOPOB ONpPEAEIsAeTCs 10
(hopmy.re
(Y
Xy M 5
Xo Vo  Ea

VK-2.B.2

29.

ITo kakoit popmyiie orpeensercss MOayJb BEKTOPHOTO
MIPOU3BEICHUSI BEKTOPOB?
OtBer: BesimunHa MoyJis BEeKTOPHOIO NIPON3Be/ICHUS

BeKTOPOB onpexesiercs o opmy.e |al = |b| = sin(ab)

OIIK-1.3.1

30.

Uemy paBHO pacCTOSIHHE OT TOUKH /10 MPSIMOIt?
OTtBet: PaccTosiHre OT TOYKHM /10 IPSIMOM PABHO JJIMHE
NneprneHInKYyJIspa, ONyIMEeHHOr0 U3 JAHHOW TOYKH HA NPAMYIO.

OIIK-1.V.1

31.

Baganue 1. CocraBUTh ypaBHEHHE MNPAMON MPOXOAANIEH uepe3
x+2 y—9

Touky M(2,4) v nepreHuKyISIPHON IPAMOA — T i

OtBer 3anucaTth B BHJAE YPaBHEHHs NPSIMOM C  YIJIOBBIM

K03 ULHEeHTOM

Ortser:

¥y=-1,25x+6,5

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

OtBer 3ammcaTb B BHAE YPAaBHEHHA NPAMOH C  YIJIOBBIM
K03 uUImeHTOM

OTBer:
¥=1,25x—5,25

VK-2.3.1




3amanre 3. CocTaBUTh ypaBHEHHE MPSMOM MPOXOASIICH uepes
x+le y—-9

touky M(—1,—3) u mapaienbHON MPAMON

—4 -5
OtBer 3ammcaTh B BHUJE YypPaBHEHUS TMPSMON C  yIJIIOBBIM
ko3 urmeHTOM
Otger:

¥y=1,25x—1,75

3ananue 4. CocTaBUTh ypaBHEHUE NPSIMOM HIPOXOJAIIEH uepes

touky M(1,—1) u nepreHauKyIApHON npsiMoit ¥ = —5x + 2.
OtBer 3ammcarh B BUJAE YPAaBHEHHS NPSAMOH C  YIVIOBBIM
ko3 urmeHTOM

Otser:

¥y=02x—-1,2

Baganue 5. CoCTaBUTh ypaBHEHHE MNPSAMOM TNPOXOIMAIIEH uepe3
x+1 y—6

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

OtBer 3anmcaTth B BHJAE YPaBHEHHsA MPSIMOM C  YIJIOBBIM

KO3 hUIIIEHTOM

OrtBer:

y=-1,25x+4,75

32.

KakuM ypaBHEHHEM OIHCHIBAETCS IUIOCKOCTD B JIEKAPTOBBIX
KoopauHaTax (X, Y, z)?
OtBeT: B 1eKapTOBBIX KOOPAHHATAX YPABHEHHE MJIOCKOCTH

(KaHOHHYeCKOe ypaBHEHHUE IVIOCKOCTH)
Ax+By+Cz+D=0

YK-2.V.1

33.

ChopmynupyiiTe  HEOOXOIUMOE W  JIOCTATOYHOE  YCIIOBUE
napauIeTbHOCTU MPSIMOU U TNIOCKOCTH.

Otser:

Jast Toro, 4rodbl NpsiMasi U MJOCKOCTh ObLIM MAapaiejbHbI,
HEOOX0UMO M J0CTATOYHO, 4YTOObBI BEKTOP HOPMAIH K
MJIOCKOCTH M HANPaBJIAKOIIHI BEKTOP NPAMO  ObLIH
nepneHIuKyJIsIPHbI.

YK-2.V.3

34.

KakuMm ypaBHEHHEM ONKCHIBACTCS TpsAMas, MPOXOMAAIIas uepe3
TOYKY (Xo, Yo, Zo) M UMEKOLIas HANPaBISIOUIMNA BEKTOp C
koopauaatamu (I, m, n)?

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

Z0) ¥ UMeEIIAsi HANPABJSIIOIINNA BeKTOp ¢ Koopaunatamub (|,

X=X =¥ Z—I|
M, N) uMeeT BUJ {°=} 2o — 0

m n

VK-2.B.2

35.

Kaxum YPaBHCHHUEM OIMMUCBIBACTCA IMpsAMast, Ipoxoadamias 4€pe3 ABC
TOYKH (X1, Y1, Z1) U (X2, Y2, Z2)?

OTBeT: YpaBHeHHe NPSIMOid, MPOXOAsLIell Yepe3 ABe TOYKH (X1,
r—x — ¥-¥1 — E—Z)
R | b | T

Y1, Z1) u (X2, Y2, Z2) ©”MeeT BU]

OIIK-1.3.1




Kaknm 06pa3zom MOXKHO 3a7aTh IPSIMYIO C IIOMOIIIBIO IBYX OIIK-1.V.1
36. TIJIOCKOCTEH?

OTBeT: YpaBHeHHe JABYX IlepeceKalouXcs MI0CKOCTeH — 3T0

YPaBHeHHe NPSIMOi B IPOCTPAHCTBE

C nmoMoipIo Kakoi GopMyIsTbl MOKHO HAUTH YTOJ MEXKITY YVK-2.3.1

IpsIMBbIMU?
37. Oteer: yroa Mexay NpsiMbIMH MOKHO HATH U3 (POPMYJIbI

€L i — —
cosg = In__ll'sITz_I" rjie @; U @, — HANPABJISIOIIHE BEKTOPHI
1l+laz

NPAMBIX

Hopwmais k mmockoctr umeet KoopauHatel (A, B, C); koopauHaTel YK-2.V.1

HarMpaBJIoIEro Bekropa npsmoii (I,m,n)/

C nmoMoIibIo Kakoi GopMyIsibl MOKHO HAUTH YTOJI MEXITY TIPSIMOU U

IJIOCKOCTBIO?
38. OtBeT: yrosa Me:xkay NpsiMoOi M IJIOCKOCTHIO MOKHO HAWTH U3

(popmybl

. |Al + Bm + Cn|
sSitg = —— > = 5 > =
VA* + B+ C-VI*+m* +n°

ITo xako#t popmyiie MOXKHO OIPEAEIIUTh PACCTOSIHUE OT TOUYKH J10 VK-2.V.3

MJIOCKOCTH?
39. OtBet: PaCcTosiHMe OT TOYKH /10 IVIOCKOCTH PABHO

Ax +By, +Cz, +D

| DT%"TED' | , rre (A, B, C)- koopanHAThl HOPMAJIH K TNIOCKOCTH;

Nty

(Xo, Yo, Zo) KOOPAMHATHI TOUKH.

Hanuiunre kaHOHUYECKOe ypaBHEHHE 3JUIUIICA. VK-2.B.2

OtBer: KaHoHNYecKkoe ypaBHeHHUe JJIJIMIICA UMeeT BH]
40. X2 2

+2 =1

a? b?

Hanumure kaHoHMYeCcKOe ypaBHEHUE TUIIEPOOPBI. OIIK-1.3.1

OtBer: KanHoHHN4YecKoe ypaBHeHHE THIEPO0JIbI HMeeT BUJ
41. 2 2

x y 1

a® b?

Hanummre kaHOHHYECKOe ypaBHEHHUE MapadoJIbl. OIIK-1.V.1
42. OtBer: KanoHHYeckoe ypaBHeHHE MapadoJIbl HMeeT BU/

yi=2px

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

Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacrapieHsl B Tadbmuie 16.

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

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPETYyCMOTPEHO

MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

[lepeuenr TeM nns KypcOBOTO IPOEKTUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI

Ne i/t

KYpPCOBOM pabOTHI

[TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO




Bomnpocer

npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

AJi1 IMPOBEACHUA HpOMe)I(YTOqHOﬁ arrécrallin B BHAC TCCTUPOBAHUA

Ne . Kon
[TpumepHBIii TepeueHb BOMPOCOB sl TECTOB
/1 WHIUKAaTOpa
1 | Jana marpuna 1)  ag YK-2.3.1
2) -ay,
_(“11 ﬂ"1:J )
A= .
@33 Qa3 3) a
11
E¢ anreGpamueckoe
JOTIOTHEHHE Ass 4) —ay
aBHO. ..
p Otget: 3)
(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
MPABWIBHBI OTBET W 3AlUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
2 | U3 npuBeIEéHHBIX d11 diz VK-2.V.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 as
CYILLIECTBYIOT Y
MaTpHII. . . 0 0 ay
2) 0 0 a.
0 0 ag
449 A4p A4
3) | 0 ay ap
o 0 a;,
11 Gz i3
4) (a1 @z ass
0 0 0
OTtBet: 3)
(Uucrpykuus: IlpountaiiTe Tekcrt, BbIOEpUTE
MPABWIBHBI OTBET W 3alHIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
3 | Kakum meronom | 1) I'. Kpamepa YK-2.V.3
MOYKHO pelInTh




CUCTEMY,
OIpEEIINTEND
OCHOBHOM  MaTpHIb

KOTOPO paBeH HYIIO

2) K.®.Taycca
3) ¢ IOMOIIBI0 00PAaTHONW MAaTPHIIBI
4)  ar00BIM CIIOCOOOM

OrtBer: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPaBUJIBHBIM OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

CucremMa COBMECTHA
TOoraga U TOJbBKO TOrjaa,

KOrja...

1)  Oombiie 1
2)  paHr MAaTPHIIbI CHCTEMbI PaBeH
PAHTy paclIMPeHHOH MATPULBI
CHCTEMbI
3) panr pasen 0
4)  panr paseH |
OtBet: 2)

(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
IIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOLIHE BEIOOP OTBETA)

VK-2.B.2

st BexkTtopoB @ u b
BBITIOJIHAKOTCA

YCIIOBUS:

by _ by b

Ay ay fz

Torjga....

1) BeKTOpBI HEPICHIUKYISPHBI

2) BeKTOPbI NapajuieJbHbI

3) BEKTOpbl HE MOTYT JIe)KaThb Ha OTHOMN
IPSAMOI

4) BeKTOpBI
OtBer:2) 4)

(Muctpyknus: IlpounTaiite TEKCT, BBIOEpHUTE

JexXaT Ha OJHOW NPpAMOH

MMPpaBUJIbHBIC BAPHUAHTHI OTBETOB W 3AIIHMIIUTC

apryMEHTHI, 000CHOBBIBAIOLINE BBIOOpP

OTBETOB)

OIIK-1.3.1




Bekropnoe 1)  komnMHeapHOW IUIOCKOCTH, B KoTopoit | OITK-1.V.1
IIPOU3BE/ICHUE JeKaT IEPEMHOKAEMbIE BEKTOpa
BEKTOPOB a B — 310 2) TepNeHIHKYJISPHbIH IJIOCKOCTH, B
KOTOPO#l JIe:xKaT IepeMHOKaeMble
BEKTOD... BEKTOPBI
3) wHynesoi
4)  coBmamaroIuUit c OJIHUM u3
IIEPEMHOKAEMBIX BEKTOPOB
OrtBert: 2)
(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
IIPABWIBHBIM OTBET M 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
PaccrosiHue OT TOYKH 1) |Axg+Byg+C| VK-2.3.1
A2 +R2 a2+ 2
JI0 TUIOCKOCTH MOYKHO VAS+BVATHC
BBIUNCIIUTH o 2) Ay 'As+B) Bo+C  Co
[ [
2 2 2 2 2 2
dopmyie. .. IJAJ_+E'J_ +a.“l-%‘lulz+f:-'z +C3
3) |A$u+B_‘I.’u+CZu+D|
VAZ+BZ+C2
Am+Bn+C
4) o
VAT BT +C5ym”™n"+p~
OTtBet: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
IIPABWIBHBIN OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
['eomeTprueckoe 1)  runepOosoi YK-2.V.1
MECTO TOYEK .
2)  mapabomnoi
IUIOCKOCTH, CyMMa
pacCTosIHUI oT 3)  OKpy)HOCTbIO
KKIOH M3 KOTOPBIX | 4)  spjammcom
J0  JBYX  JAaHHBIX
_ | OTBer: 4)
TOYEK ITON




IJIOCKOCTH ectb | (MucTpykus: IlpounTaiite TekcT, BbIOEpUTE
BEJIMYMHA MPABWIBHBI OTBET W 3AlHIIUTE apTyMEHTHI,
MOCTOSIHHAS, 000CHOBBIBAIOIIUE BBIOOP OTBETA)
HA3bIBACTCH. ..
9 | Haiitu  ypaBHeHue 1) x+1 _ y-2 z—4 VK-2.V.3
NPSMOM, TTPOXOIAILIECH -3 2 4
yepes TOUYKY 2) X+l y+2z2 z+4
A(—1;2;4), : ? *
HEPIEHIUKYIISPHO 3) x-1__y-z z—4
-3 -2 —4
TUIOCKOCTH
3x-2y-4z+1=0 g) E_y2_
-3 -2 -4
Otget: 1)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
MPABWJIBHBIM OTBET W 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
10 | Pemmth cucremy | 1) x=0,y=1,z=-3 YK-2.B.2
JIMHENHBIX yYpaBHEHUI
P 2)  x=0,y=1,7=-2
METOAOM l'aycca
2x —y + 3z=-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Otget: 1)
HCTpyKIus: [IpounTtaiiTe TekcT, BBIOEpUTE
Huctpyk Ip Z oep
MIPABWJIBHBIN OTBET W 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
11 | Beruucnuth 1) (_1 _5) OIlK-1.3.1
7 2
2 -1y (1 -2 2 (7 2
G262 6o

» (1 °)




9 (L 5)

OrBer: 1)

(Muactpyknus: IlpounTaiite TEKCT, BhIOSPUTE
MPABWJIbHBII OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHNE BEIOOP OTBETA)

12 | dana matpuna 1) a,, OIIK-1.V.1
0y @y 2) —ap
A_(“:i ﬂ"::)'
3) Qun
E€¢ anrebGpanueckoe 4 —ay
JIOTIOJIHECHHUE Asy
OtBet: 2)
paBHO. ..
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIBHBI OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
13 | Marpuna A 1) Aat-axa-at VK-2.3.1
Ha3bIBaeTCsl 00paTHOU ) Al-az1
Matpuie A, eciau
-1, 40— a4.4-1—
BBIIIOJIHSIETCS YCIOBHE 3 A4 A=A4-4"=E
4 At-4=0
OTtBet: 3)
(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
NPaBUIBHBIA OTBET W 3alUIINTE apTyMEHTEHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
14 CKaHprHBIM 1) |c_£| |E| Arccos o VK-2.V.1

IIPOU3BEJICHUEM JIBYX

HCHYJICBLIX BCKTOPOB

—

a u b Ha3zpBaeTcH

YHCII0, PaBHOE. . .

2) |E£||E| cte a

3) |E||E| COS @@




4) |&:||E|tgcx

OrtBer: 3)
(Muctpykuus: IIpountaiiTe TEKCT, BHIOEpHUTE
NPaBWIBHBIA OTBET M 3allUIIUTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

15 | Yemy pasio | 1) O YK-2.V.3
CMEIIaHHOe ) 1
MIPOU3BEICHUE
BEKTOPOB 3 -2
aba 4 2
Otger: 1)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpPHTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16 | YpaBuenwe mpsamon, | 1) (x—a)+(v—>b)=0 VK-2.B.2
MPOXOIAIIEH  Yepe3 2) yoyy _ xx
IBE TOYKH MOXKHO ¥rmyir o wma
COCTaBHUTb o 3) Alx — xu) + B(yv— }:rl}:] =0
dopmyre...
4) F_}’n:k(x_xuj
OtBet: 2)
(Uucrpykuus: IlpountaiiTe Tekcrt, BbIOEpUTE
NPaBUJIBHBIN OTBET M 3alWIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
17 | I'eomerpuueckoe 1) Tlapabomy OIIK-1.3.1

MECTO TOYEK, KOTOPbIE
XapaKTePU3yIOT
SKCUEHTPUCHUTET & >1

IpeCTaBisieT co0on

2)  OKPYXHOCTh

3) runep6oay




4)  snaurnc
Ortser: 3)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPaBUJIBHBIM OTBET U 3alMILIUTE APTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

18 c 1) nelCTBUTEILHON OCBIO OIIK-1.V.1
OtHoweHue —
4 2) aCHUMIITOTOM
Ha3bIBACTCH. ..
3) 3KCHEHTPUCUTETOM
4) (oKaIbHBIM PATHYCOM
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIBHBI OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
19 | Haiitru  ypaBHeHue 1) x+l  y-2  z—4 VK-2.3.1
. . 3 -2 —4
NPSIMOM, TTPOXOSIIEH
x+1 V42 z+4
yepes TOUKY | ) =: =
3 2 4
A(—1;2;4),
x—1 y—2 z—4
HepIEeHIUKYIISPHO 3) = =
-3 -2 -4
IUIOCKOCTH
4 x+1  y+2  =+4
3Xx-2y-4z+1=0 ) 3 5 4
Otget: 1)
(Muctpykuus: IlpounrtaiiTe TeKkcT, BbIOEpHUTE
NPaBUIBHBIA OTBET WM 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
20 | Onpenenuts  kakoe | 1)  x +y--8x=0 YK-2.V.1
ypaBHEHHE JTMHAN | —
2) X:'_\,'IES_:!J'
COOTBETCTBYET 3
napabore... 3) -2x7+3y°-4x+15y+4=0

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




OrtBert: 4)

(Muactpyknus: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

21 | Pemmth cucremy | 1) x=0,y=1,z=-2 YK-2.V.3
JIMHEHHBIX YPaBHEHUU 2)  X=0,y=-1,2=2
METOJIOM l'aycca
x+y+z=2 3) x=0,y=1, z=2
2Zx —y+3z=10
—x+2y—-z=-5 | 4 x=0,y=-1,z=3
Otget: 4)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
22 | Beruncauts VK-2.B.2
-1 -1 4 -2 7 1
(1 1)'(3 z) 1) (—? n}
-7 0
2 (5 o
1 0
) (7 =)
o 1
v (5 )
OrtBer: 2)
(Uucrpykuus: IlpountaiiTe Tekcrt, BbIOEpUTE
NPaBUJIBHBIM OTBET M 3alUIIMTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
23 | Kakas w3  Touek | 1) (0O; 3) OIIK-1.3.1
JSKUT Ha mpsiMor y = | 2) (-1; 3)

-2X + 17

3) (2;3)




4) (=2;5)
OtBer: 2) 4)
(Uuactpykuus: IIpounTtaiite TEKCT, BhIOSpUTE

IMPpaBUJIbHBIC BAPHUAHTBI OTBETOB W 3aAIIMIIUTC

apryMEHTHI, 000CHOBBIBAIOIIHE BBIOOp
OTBETOB)
24 | Tlpsmassy =2X +5 1) tg(5) OIIK-1.V.1
obpa3syer ¢ 2) tg(-2)
HOJIOKUTEIIbHBIM 3) arctg(2)
HaIpaBJIEHUEM OCH 4) tg(2)
OX yron a, paBHbIii... | OTBer: 3)
Wnctpykuus: Ilpounraiite Tekct, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
25 | Yron MEXI =‘ 1-5 VK-2.3.1
Y 1) tee 1+1+5
MPSIMBIMHU
3-1
y=x+1ly=5+3 2) tgm=‘1+2:—5
oTpeniensercs o )
3) t _ ‘ 3—(—5)
dbopmyre: EPT s
_ | 3-5
4) w'e= ‘1+1:—5
Otget: 1)
Wuctpykuus: IlpountaiiTe TEKCT, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
26 | ITpwm perIeHnH 1) ‘5 3‘ YK-2.V.1
a8 7
CHUCTEMBl  JIMHEHHBIX
o 1 3
aBHEHMI
o 2
{ x,+3x, =5
4x,—Tx,=8 °




NpaBUITY Kpamepa 3) ‘5 3 ‘
8 -7
ONPEACIUTEND A
UMeEeT BUJI: 4) ‘1 5‘
4 3
OrtBer: 2)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
IIPABWJIbHBIM OTBET W 3alUIIUTE APIyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

27 | Ilpn penieHnn 1) (2;-1) YK-2.V.3
CUCTEMbI  JIMHEHHBIX 2) wmeton Kpamepa HenmpuMeHuM
ypaBHEHHI 3) (12
{xl—I- 2x,=10 4) (2;1)

4x, +8x,=1
! - Otger: 2)
K
METOROM pamepa Wucrpykuus: [lpountaiite TekcT, BbIOEpUTE
MOJIY4€H OTBET. ... .
MPABWJIBHBIM OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)

28 | Pemuth CHCTEMY 1) (1;0;0) YK-2.B.2
JIMHEHHBIX YpaBHCHUH 2) (0;1;0)
merosioMm Kpamepa: 3) (0;0;1)

Lf"‘ﬁ"‘i‘f:_:‘fa:':I 4) (1;0;1)
2xy —x, +tx3 =3 ]
= 2%, x, =2 Otget: 4)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOpP OTBETA)

29 | ITokazarennHas 1) J2e = OIIK-1.3.1
(opMa KOMIUIEKCHOTO . an

2) 2et

yucna o
=1 + i umeer BUL; 3) V2e:
4) +2e 5

Otser: 2)




Wuctpykuus: IIpountaiiTe TEKCT, BhIOEpUTE
IIPaBUJIBHBIM OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

30 | Monyinb 1) 0 OIIK-1.¥.1
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(ITpounTaiiTe TEKCT U 3alMILUTE Pa3BEPHYTHIN
000CHOBaHHBIN OTBET).

OlreHUBaHUE TECTOBBIX 3aJaHUH:

- 3amanue KOMOMHHPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 0O0CHOBAaHMEM BbIOOpa CUMTAETCSI BEPHBIM, €CIIM MPABWIBHO yKa3aHa Ludpa
U TpHUBEIEHBl KOHKPETHBIE apryMEHTHI, HCHOJb3yeMble Tpu BbIOOpe oTBeTa. lloiHoe
COBIIAJICHUE C BEPHBIM OTBETOM OLleHUBaeTcs 1 GayuioM, HEBEPHBIM OTBET WIN €ro OTCYTCTBHE —
0 6amoB.

- 3agaHMe KOMOMHUpPOBAaHHOTO THIIA C BbIOOPOM HECKOJIBKUMX BapHaHTOB OTBETa U3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMUTACTCS BEPHBIM, €CIHM MPABUIHHO
yKa3aHbl HUGPbI U NPUBEAEHBl KOHKPETHBIE apryMEHThI, UCIIOJIb3yeMble IIPU BbIOOpE OTBETOB.
[TostHOE coBmazeHue ¢ BEPHBIM OTBETOM OlLiEHHBaeTcs 1 Oamiom, eciiy AONMYIIEHbl OIUMOKU WU
oTBeT OTCyTCTBYeT — 0 6asmos.

- 3ajgaHue 3aKpHITOrO THIIA HA YCTAaHOBJIEHHE COOTBETCTBUSI CUHMTAETCS BEPHBIM, €CIU
YCTAQHOBJICHBI BCE COOTBETCTBHS (IIO3ULMM U3 OJHOTO CTOJOLIAa BEPHO COIOCTaBJIEHBI C
NO3ULMUAMH APYyroro crosidua). [lonHoe coBnazeHue ¢ BEpHbIM OTBETOM OlLiEHHBaeTcs 1 Oamiom,
HEBEpHBIN OTBET WU ero oTcyTcTBUE — 0 O6anioB

- 3a1aHNe OTKPBITOTO THIIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIM OTBET COBIAIACT
C STAJIOHHBIM IO COJEpKaHHIO U NojHoTe. IIpaBuibHBIM OTBET 3a 3ajaHue OLEHUBAETCS B 3
Oaita, eciM JIOMyIIeHa OjHA OmKMOKa \ HETOYHOCTh \ OTBET NMpaBWIbHBIA, HO HE TOJNHBIA - 1
Oat, eciu nomyiieHo 6osee 1 ommOku \ OTBET HenpaBWIIbHBI \ 0TBET 0TCYTCTBYET — () OAILIOB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOUIUXCS 3a0YHON (OPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0wmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT
1 JIuneitHas anrebpa
2 AHanuTuyeckas reoMeTpus

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHUS
UH/IMKAaTOpPOB, XapaKTepU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUMH, COAEp)KaTcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAII, pernmameHTHpyIOIIMX MOPAJOK U HPOUEAYPY
NPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4aroIuxcs
I'VAIL

11. Mertoaudeckue yKazaHus Uit 00YJarOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykazaHMs s OOy4aromUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
MaTtepHuaa (eciu npedycmMompeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE HW3JIIOKeHHe y4eOHOro Mmarepuana. Ha3HaueHWe COBpEMEHHOH JIEKIMU B
paMKax JIUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALIMIO TIO T€ME, a B OCBOCHHH
byHIaMEHTATFHBIX TPOOJIEeM TUCHHIUIMHBI, METOJOB HAyYyHOTO ITO3HAHHS, HOBEUIIHX
JOCTIDKEHUI HaydHOH MbIciau. B yueOHOM mporiecce JIeKIusl BBHITOIHIET METOJ0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMAIMOHHYIO QYHKIUH. JIEKIHs pacKpbIBaeT MOHITUHHBIN armmapar
KOHKPETHOW o0yacTH 3HaHuUs, €€ MpoOJeMbl, JaeT IeNbHOE MPEACTaBICHUE O AUCIUILIUHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMH JIACIUTLUTHHAMU.

[TnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMKUMUCS JIGKIIMOHHOTO MaTepraa;




— TIONy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHB
KOTOPBIX OINPENENISICTCs 1EeJICBON YCTAHOBKOM K KaXKI0H KOHKPETHOH TeMe,

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOaBaATEIEM;

— pa3BuTHE NPO(PECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaIMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— MOsIBJICHUE HEOOXOMMOr0 HHTEpeca, HEOOXOUMOTO ISl CAMOCTOSTEIILHOM PadoOTHI,

— T[OJIyueHHE 3HAaHWKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKM U TEXHUKH U O
NIPOTHO3€ UX Pa3BUTHS HA OJVDKaNIIINAE TOJIbI,

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSITh WX B  Pa3IMYHBIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKIIMOHHBI  MaTepuajl MOXKET CONpPOBOXKAATHCSA JCMOHCTpAlMeH CIAioB |
WCIIOJIb30BAaHUEM pa3JlaTOYHOrO MaTepuaja IpH IPOBEJACHUU KOPOTKUX JTUCKYyCcCHH 00
0COOCHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK IO JTUCIUILIHHE.

CTpyKTypa Mpe1ocTaBiIeHus JICKIIMOHHOTO MaTepraa:

— Omnpenenenrs MaTeMaTHYECKUX TEPMUHOB.
—  ®DopMyIHpPOBKA TEOPEMBI.

— Jloka3aTenbCTBO TEOPEMBI.

— HWmmoctpupyroniye npuMepsbl.

11.2. Meroauueckue ykazaHus s OOyYaroIIUXCS 10 MPOXOXKICHHIO MPAKTUYECKUX
3aHATUH (eciu npedycCMompeno y4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4yeOHOro
npoliecca, 3aKIIoYaroliascs B BBITOJIHEHUH 00YJaloUIMMUCS 110JI pYKOBOJICTBOM IPETo1aBaTelis
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LIEJIbI0 YCBOEHHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUH M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00y4aroIerocs sSBISETCS MPUBUTHE 00YUarOIIMMCS
YMEHMM U HAaBBIKOB MPAKTUYECKON JEATEIBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Inanupyemsble pe3yabTaThl IPU OCBOEHUHU O0YYaAIOUIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKpeluvieHue, YriayOJieHue, pacIlUpeHHe M JeTalu3alis 3HAaHUW IpH pelieHUH
KOHKpPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbBHOCTH  MBILUICHHUS,
TBOPYECKOUN aKTUBHOCTH,;

— OBJAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YEHUs KOHKPETHOW yueOHOM
JUCIUIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS] TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHUS 3aJJaHUI;

— ofecrnieueHue palMOHAIBLHOTO COYETaHUsl KOJIEKTUBHOM M HMHIAUBUAYAJIbHON (GopMm
00yJeHUsI.

TpeboBaHust K MPOBEACHUIO MPAKTUYECKUX 3aHITUN

[IpakTHueckue 3aHATHA HAUYMHAIOTCS C 3a0UMCHM B KypHAJl IIPENOAaBaTess
MPUCYTCTBYIOIIUX CTY/AEHTOB. 3aTEM OOBSBIISIETCS TeMa MPAKTUYECKUX 3aHSATHI.

[IpenogaBaTens 4uTaeT yCcIOBUE 3aJauyd U IpeajaraeT CTYJEHTaM CaMOCTOATEIbHO
PElINTh 3ajauy, UCIOJIb3YS 3HAHUS, MTOJIyYeHHbIE CTYJeHTOM Ha jJeKuuu. CTyleHT, KOTOpbIi
MEPBBIM PELIMI 3a/lauy, BbI3bIBAcTCS K JIOCKE. B ciydae ecim CTy[JeHT NpPaBUIBHO PEIINI
3ajady, OH nosy4aer 5 OamnoB. Eciu cTyneHT pemiaer 3aiady ¢ MOMOIIBIO IpenogaBaTers,
To mony4yaer 4 Oamta. 3areM, B KOHIIE CEMECTpa, OIEHKH CTYJCHTOB (BKJIIOYAsl OICHKY




MOCEIAEMOCTH) TepeBoasATCS B OOHycHl (kadectBo) or O mo 5 OamioB. DTu OGOHYCHI
00aBIISIOTCS K 0011 cymMMe 0asioB B paMKaX MOAYJIbHO-PEUTHHTOBON CUCTEMBI.

CryneHTaM BBLIAaeTCS JIOMAIllHEE 3a/laHWe B BHUJE 3aJa4, KOTOPhIE OHHM CHAI0T B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0Oy4arOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHON
paboThI

B Xxoze BBIIOTHEHUS CaMOCTOSTEIBHON Pa0OThI, O0YUYAIONIUICS BBITIOIHSAET paboTy 1O
3aJ]aHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE MpEIoiaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
YYaCTHA.

s oOyyaromuxcsi 1Mo 3ao4Hod (opMe OOYYCHHs, CaMOCTOsITeNIbHAs paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mpoiiecce BBIMONHEHHSI CAMOCTOSITENILHOW paboThI, y oOyd4aromerocs GopMupyercs
nenecooOpasHoe IIaHupOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHUU M CHUCTEMAaTHU3allMM MPUOOPETACMbIX 3HAHUU, OOCCIICYMBACT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TEpUOJ OOydYeHHs, IOMOTAaeT IIOJYYUTh HABBIKH TTOBBIIICHHS
popeCCUOHATIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMHi,  HampaBJSIOMIMMH  CaMOCTOSITENbHYIO — paboTty
00yYarOIIUX CSSIBIISIOTCS:

—  y4e0HO-METOINYECKUN MaTepHall 1Mo TUCIHUILINHE;

11.4. Meroauueckue yka3zaHus Uil OOy4yaroIMXCs IO IPOXOXKICHHIO TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTU IPEAYyCMaTpUBAcT KOHTPOJIb KadecTBa 3HAHUMU
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOCHUS
JUCLUTUINHBI.

B Teuenue cemectpa B cucteme aucTaHiuoHHoro oOywyenus ['VAII B ¢opwme
TECTUPOBAHUS TPOBOJATCA JBE IPOBEPOUYHbIE pPAaOOTHI IO pEIIeHUI0 337a4 U OJUH
TEOPETUYECKHUM ONpoc (MepeyeHb BOMPOCOB Ul TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucreMe quctaHimonHoro ooyuenus I'Y AIT).

Pe3ynbTarhl TEKYIEro KOHTPOJISI YCIEBAEMOCTH OyyT YUUTHIBAThCS MIPU MPOBEACHUN
IPOMEKXYTOUHOW  arrecTandud (IPU  MCIOJIB30BAaHUM  OaJbHO-PEHTHHIOBOM  CHCTEMBI
OLICHMBAHMUSI, KKl BUJl KOHTPOJIS OLEHUBAETCs B Oayuiax, U3 KOTOPBIX (OpMUpPYETCS
UTOTOBBIH pe3ysbTar).

11.5. Metoau4ieckue ykazaHus A OOy4YarOUIUXCS MO MPOXOKICHUIO MPOMEKYTOUHOMN
aTTeCTallnun.

[IpomexyTouHas  arrectanus  OOydYalONMIMXCS — MpEAyCMaTpUBaeT  OICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAEeT B
ceOs:

— D9K3aMeH — ¢opMa OICHKM 3HAHWM, TOJYYCHHBIX OOYy4YaIOMUMCS B TIPOIECCEe
M3y4EeHUsI BCEH MHMCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEIFHOW paOOThI, CIIOCOOHOCTH
NPUMEHATh MX JJisl pPElIeHUs] MPAKTHUUECKUX 3a7ad. ODK3aMEH, Kak MpPaBWJIO, MPOBOJAMUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOM OIIEHKOW «OTIUYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIHHO», «HEYTOBIECTBOPUTEIHHOY.

— CI/ICTeMa OILICHOK HpI/I HpOBe)IeHI/II/I HpOMeX(YTOQHOﬁ aTTeCTallun OCyHIGCTBHHeTCSI B
coOTBeTCTBUM ¢ TpeOoBaHusMHU [lomoxkenunii «O TeKyleM KOHTPOJE YCIEBAEMOCTH H
MPOMEXKYTOUHOM aTTectaruu ctyfaeHToB ['Y AIl, oOydarommxcs mo mporpaMMam BBICIIETO



oOpazoBanus» U «O MOAYIbHO-PEHTUHIOBOM CHCTEME OLIEHKU KadecTBa y4eOHOU paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMMy JUCIUIUIMHBI
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