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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBjeHuto mnonaroroBku/ crnenuanbHocTH  09.03.02  «MHpOpMAaNMOHHBIE CHUCTEMBI U
TEXHOJIOTUH » HampaBieHHOcTH «HPOpMAIIMOHHBIE CHUCTEMBI W TEXHOJIOTMH B OH3HECE».
Hucnunmuna peanusyercs kadeapoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-2 «CnocobGeH ompenensaTh Kpyr 3ajad B paMKaxX IOCTaBJICHHOHW I 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 aHaJIn3a U MOJECIIMPOBAHUS, TEOPETUYECKOTO M IKCIEPUMEHTAIBHOIO
UCCIIEIOBaHMS B TPO(PECCUOHATIBHOM 1S TETbHOCTHI

OIIK-8 «Cmoco0eH NpUMEHATh MaTeMaTHYeCKHEe MOJENU, METOAbl U CpelcTBa
MPOSKTUPOBAHUS UH(DOPMAIIMOHHBIX U aBTOMATH3UPOBAHHBIX CHCTEM))

CopepxaHue TUCIUILUIMHBI OXBaTbhIBa€T KPYr BOMPOCOB, CBA3aHHBIX C TeOpHUel
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMM JIMHEHHBIX YpaBHEHHUM, JMHEHHBIMH MPOCTPAHCTBAMH,
BEKTOPHOH anre0por U aHATUTHIECKON reOMEeTpHECH.

[IpenogaBanue AMCUMILIMHBI IpEAyCMaTpUBAET cieayroue ¢(opMbl OpraHU3alUu
yueOHOro Tpolecca: JeKyuu, NpaKkmudeckue 3aHAmMuUs, CamMocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTAIHs B (popMe dK3aMeHa.

OO0mas TpyAO0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBIseT 5 3aueTHBIX enuHun, 180
YacoB.

S3bIK 00yUYeHUs IO TUCIHUILTUHE KPYCCKHMA »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJISIETCS] BAXKHOW COCTABHOM YacThIO Kypca BBICUIEH MAaTEMAaTHKU, KOTOPBIN JIE)KUT B OCHOBE

BCEll CHUCTEMBI BBICIIETO OOpa3oBaHHWS COBPEMEHHOTO CICHHAIUCTAa MW U3ydYaeT
MPOCTPAHCTBEHHBIC (POPMBI M  KOJMYECTBEHHBIC COOTHOIICHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenue  maHHOM  JMCHUIUIMHBI ~ TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJACHTA; CTUMYJIHPYET €ro BOOOpaXEHHE; pPAa3BUBACT €r0 CYETHBIC
CIOCOOHOCTH; IMO3BOJISIET JEMOHCTPUPOBATh LIEJIEYCTPEMIIEHHOCTb, OPraHM30BAHHOCTD IIPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TeM, YTO MaTeMaTHKa SIBJISIETCS HE
TOJIBKO MOIIHBIM CPE/ICTBOM pEILEHUs MPUKIAIHbIX 3a/1a4 U YHUBEPCAJIbHBIM S3bIKOM HAYKH,
HO TaKXe€ U 3JIEMEHTOM OOIIel KyIbTypHI.

MareMaTHuecKue METOAbl HUCCIEJO0BaHMs, MOJAEIMPOBAHUSA, IPOEKTUPOBAHMS,
OIMPAIOIIYIOCS HA JaHHYIO JUCIUILUIMHY, HT'PAIOT BCE OOJBIIYIO POJIb B COBPEMEHHOI HayKe
U TeXHUKE. B 3HaUnTeNIbHON CTENEeHN 3TO BBI3BAHO BCE YOBICTPAIOLIMMCS Pa3BUTHEM HAyKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TakXe KOMIbIOTepU3aluel NpakTHuYecku Bcex obiacteil 3HaHUN. BO3MOXKHOCTH yCIIEIIHOTO
WCITIOJIb30BAHUSI MATEMATHKH IS PEUICHHUS KOHKPETHBIX 33/1a4 CYIIECTBEHHO PACHIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbSABISIEMbIM K
MaTeMaTHYeCKOMY OOpa30BaHMIO COBPEMEHHBIX CIEIIHAIMCTOB B OOJACTH MaTeMaTHYECKUX
METO/IOB.

B oOnactu BocmHTaHHsS JMYHOCTH WENBIO TOATOTOBKM IO JAHHOW IUCIHUILTAHE
aBnsieTcs (HOpMUPOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTYMEHTUPOBAHHO M SCHO
CTPOUTH YCTHYIO M IMCHMEHHYIO PEYb.

1.2. JlucumrimHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOMN MPOTPaMMEI

BhIcIero oopazosanus (nanee — OIT BO).
1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIETATOB OOYUEHUS 0 JUCIUTUIINHE, COOTHECECHHBIX C
TUTaHUpyeMbIMH pesynbratamu ocBoenust OIT BO.
B pesynbrare w3ydeHUs AMCIUILIUHBI OOYUYAIONIUICS JOJDKEH 00J1a/1aTh CIICIYIOIIHMHE
KOMIETSHIMSIMU WM WX 9acTaMHu. KoMIEeTeHIIMN U HHAWKATOPHI UX JTOCTHXKEHUS TPUBEICHBI B

Tabmuie 1.
Tabnuua 1 — IlepeyeHb KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHHUSI
Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIETEHIIUH KOMIIETEHIIUH JOCTUKEHHS] KOMIIETEHIIUU
VYK-2.3.1 3HaTh BUIBI pECYpCOB U
VYK-2 Cnocoben /bl Peeyp
OTpaHUYEHUS JJIS PELIEHMS IOCTaBIEHHbIX
ONPEIEINATh KpyT
3aJ1a4 B paMKax anan
pamKa VYK-2.V.1 ymeTh NpoBOANUTh aHAIIN3
MIOCTaBJIEHHOW LIENH U o
BEIGHDATL MOCTaBJIEHHOM L1eTH U (POPMYIUPOBAThH
P 3aJ1au, KOTOpbIe HEOOXOUMO PEIIUTh IS
ONTUMAJIbHBIE
YHuBepcanbHble €€ JIOCTHXKEHUS
CIocoObl UX
KOMIIETCHIIUU VYK-2.Y.3 ymeTs BbIABUTATH
pELIeHNUs, UICXOAs U3 . .
. aNbTepHATHUBHBIE BAPUAHTHI IEHCTBUH C
JENCTBYIOINX
L[eJIbI0 BEIOOpA ONTHUMAJIBHBIX CLIOCOOOB
IIPABOBBIX HOPM,
pelleHrs 3a/1a4, B TOM YHUCJIE C TTOMOIIbIO
UMEIOIUXCA
CCYDCOB 1 IU(POBBIX CPEICTB
peeyp . VK-2.B.2 BnageTr HaBbIKaMu BBIOOpa
OTrpaHUYCHUN
ONITUMAJILHOTO CII0c00a peIIeHus 3a/1a4 ¢




Y4E€TOM MMEIOIINXCS YCIOBH, pECypCoOB U
OrpaHUYCHUH

MNPUMCHATH

3HAHUS, METOBI
MaTEMaTHYECKOTO
aHauu3a u
MOJICJIMPOBAHUS,

O6menpodeccrnoHanbHbIE
KOMIIETCHITNH

HCCJICJ0BaHUs B

JACATCIIbHOCTH

OIIK-1 Coocoben

€CTECTBEHHOHAYUYHbIC
1 OOIICHH)KEHEPHBIE

TEOPECTUUCCKOT'O U
9KCIICPUMCHTAJIBHOT'O

poQeCCHOHAIBHON

OIIK-1.3.1 3HaTh OCHOBEI MaTEMaTHKH,
(hU3HKY, BBIYUCIUTEIPHON TEXHUKH U
IPOrpaMMHUPOBAHUS

OIIK-1.V.1 ymeTs pemarh craHgapTHbIE
npodeccuoHaNbHBIC 3a/1a4H C
MIPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
OOIIeMH)KEHEPHBIX 3HAHUN, METOJIOB
MaTeMaTUYeCKOro aHaJIn3a 1
MOJICTUPOBAHUS

OIIK-1.B.1 umeTh HaBBIKH TEOPETUUECKOTO
U DKCIIEPUMEHTAIBHOTO UCCIICOBAHUS
00BEKTOB MPOPECCUOHATHFHOU
JIESITEIbHOCTH

MNPUMCHATH
MAaTEMATUYCCKHUC

Ob6menpodeccuonanbHble

cpeacrBa
KOMIICTCHIIMHU

MMPOCKTUPOBAHUA

CHUCTEM

OIIK-8 Coocoben

MOJEIN, METOIBI 1

MH(OPMALIMOHHBIX U
ABTOMATHU3UPOBAHHBIX

OIIK-8.3.1 3HaTh METOI0JIOTHUIO U
OCHOBHBIE METO/Ibl MATEMaTHUECKOTO
MOJICTUPOBAHMS, KJIACCU(DUKAITUIO 1
YCJIOBUS IPUMEHEHUs MoJielieil, OCHOBHbIE
METO/Ibl U CPEJCTBA IPOEKTUPOBAHUS
UH(POPMALIMOHHBIX U
aBTOMATHU3UPOBAHHBIX CHCTEM,
UHCTPYMEHTAJIbHbBIE CPEJICTBA
MOJIETUPOBAHUS U IPOEKTUPOBAHUS
UH(POPMALIMOHHBIX U
aBTOMATHU3HPOBAHHBIX CHCTEM

OIIK-8.Y.] ymeTh NpUMEHSAThH Ha IPAKTHUKE
MaTeMaTHYeCKHE MOJIETH, METO/IbI U
CPEICTBa MPOEKTUPOBAHNUS U
aBTOMATH3allMM CUCTEM HA MTPAKTHKE

2. Mecro nuctutuinHbEL B cTpykType OI1
Jucnunnuna He Oasupyercs Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYACHTaAMH IMPHU

HN3YUCHHUU B BY3€ KaKUX 100 JUCIIMITIINH.

3HaHMUs, MOIYYECHHBIE IPU MU3YyYEHUU MaTepuaia JaHHOW IUCLUIUIMHBI, UMEIOT KaKk
CaMOCTOATENIBHOE 3HAYEHHE, TaK U MCIOJIB3YIOTCS PH U3YYEHUN JPYTUX JTUCHHUIIINH:
- Maremaruka. Teopust BEpOATHOCTEN U MaTeMaTUYeCKast CTATUCTUKA

3. O0beM U TPYJI0EeMKOCTb JUCIUTUIUHBI
Jlanable 00 o0meM oObeMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 10 TUCIUIINHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaMm) MpeACTaBICHbI B
tabnuue 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

TpynoemMkocTs 1o

Bun yuebHo# paboThI Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocmp oucCyunIuUNbL, 5/ 180 5/ 180
3E/ (uac)

U3 nux uacoe npaxmuttecxoﬁ H0020MO6KU

AyoumopHhuie 3anamus, BCETO vac. 68 68




B TOM YHCJIC:

nexmun (JI), (gac) 34 34
npaktuueckue/cemunapckue 3anarus  (113), 34 34
(dac)

nabopaTtopHbie paboTs (JIP), (uac)

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

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 76 76
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

*x -
HpI/IMeanI/Ie . KaHJIUJAaTCKUHU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH TUCIUIUIMHEI IO pa3/enaM U BUAaM 3aHATHH.
Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Paznesnbl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Pa3zenbl, TeMbl TUCIUTLITHHBI Jlexwm | 113 (C3)) - JIP KT CPC
’ (gac) (gac) (uac) (gac) (gac)
Cewmectp 1

Pasnen 1. KomIuiekcHbIC YuClia M MATPHILIBI 6 8 12
Paznen 2. CucreMbl TMHEWHBIX YPaBHEHUN 6 9 12
Paznen 3. JluneliHblE IPOCTPAHCTBA 5 0 12
Pasnen 4. Bekropsl 6 8 10
Paznen 5. [Ipsmast Ha IUIOCKOCTH 4 4 10
Paznen 6. IIpsmas 1 MI0CKOCTh B IPOCTPAHCTBE 4 5 10
Pasnen 7. KpuBsie BTOpOro mopsiika 3 0 10
HUroro B cemectpe: 34 34 76
Hroro 34 34 0 0 76

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarolMMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleu
npodecCHOHATBHOMN 1A TeTbHOCTBIO.

4.2. ConepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHATHH.
Copep:xanue pa3felioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — CopeprkaHue pa3iesioB U TEM JIEKIIMOHHOTO IIMKJIA
Howmep paznena HaszBanue u conepxanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1. [TonsiTHe KOMIUIEKCHOTO Yncia. J[elcTBUS Hall KOMIUIEKCHBIMH YHCIIAMH B
anreOpandeckoit ¢dopme. JlelcTBus Haag KOMIUICKCHBIMH YHCIAMH B
Tpuronomerpuueckoir popme. @opmyna Myaspa. V3pneueHue KopHs H3
KOMILIEKCHOTO uncia. (2 gaca)
[lonsatne marpunbl. JIMHEHHBIE oONepanny HaJX MarpuuaMmy. JInHelHas
3aBUCHUMOCTh M HE3aBUCMMOCTb MaTpHll. TpaHCIIOHUPOBAaHUE MAaTpULL.
YMHOXeHHE MaTpHIl. MHOTOUYJIEHBI OT KBaJIPATHBIX MaTpuIl (4 yaca)
2. Omnpenenurenu u ux cBorictBa. OOpaTHas Marpuia. Penenne npocreimmx
MATPUYHBIX YypaBHEHUW. MaTpUUHBII METOJ pPEHICHUsS JIMHEHWHBIX




ypaBHeHHUH. (2 yaca)

Meron Kpamepa. Merton I'aycca. (2 yaca)

CobOcTBeHHbIE 4YHCIIa U COOCTBEHHBbIE BEKTOPBHI KBaJIPAaTHBIX MAaTpHIL.
DYHKIMU OT KBaJIpaTHBIX MaTpHIl (2 yaca)

3. Jluneitnpie mpocTpaHcTBa. OmnpeneneHue W npumepsl. basuc u
KoopauHaThl. JluHelHble mpeoOpazoBaHus. Marpuma — JIHHEHHOTO
npeoOpa3zoBanus. (5 4acoB)

4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE olpeaeacHus. JInHeliHble onepanuu
HaJ BeKTopaMmu. JInHeitHas He3aBUCUMOCTh BEKTOpOB. bazuc. Koopaunarst.
Cucrembl KOOPJIMHAT HA IJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)

CkanspHoe npou3BeJeHUE BEKTOPOB. BekTopHOE NMpon3BeIeHNE BEKTOPOB.
CwMmeliaHHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)

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

Yron Mexay npsiMbIMU HA TNIOCKOCTU. PaccTosiHUE OT TOYKH A0 MPSIMOM Ha
I0CcKOCTH. PaccrosiHue Mexay napauienbHbIMU NPSIMBIMU. (2 yaca)

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

VYron Mexy MI0CKOCTIMU. YTOJI MEXAY NPSAMBIMA B IPOCTPAHCTBE. YTOII
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTositHMe OT TOYKM A0 IUIOCKOCTH.
Paccrosinne mexnay napamienbHbIMU IIOCKOCTSAMU. PaccTosiHMe OT TOUKH
JI0 IPSIMOM B TPOCTpaHCTBE. (2 yaca)

7. Omnunc. ['unep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHBOW BTOPOTO
nopsiika. KaHoHn4yeckue ypaBHCHHs KpUBOW BTOPOro mopsiaka (3 vaca)

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

3 aux Ne

Ne | Tewmbl mpakTudeckux | @opmbl MpakTHUYECKUX | TpylIoeMKOCTh, |MpaKTHUECKOH |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIMHBI

Cemectp 1

1. [elicTBus Hax Pemenue 3amau
KOMILJIEKCHBIMHU
YHCIIaMH B
anreOpanyeckon
dbopwme.
Tpuronomerpuueckas
dhopma
KOMIIJIEKCHOT'O YHCIIA.

2. JleticTBus Hax Pemenue 3amag
KOMIIIEKCHBIMU
YHUCIaMHU B 2 1
TPUTOHOMETPHYECKON

dhopme

3. | Jluneiinble onepanuu Pentenue 3amau
HaJl MaTpULIAMHU.
TpancnonnpoBanue 2 1
MaTpuil. Y MHOKEHHUE
MaTpuIl




KoHnTtponbHas pabota
Nel

Penrenue 3amau

Brruucnenune
ONPEAECITUTENEH.
OO6patHas matpuna.
Pemenne MaTpuyHbIX
YpaBHEHU.

Pentenue 3anau

MarpuuHblii METON
peLICHHS CUCTEM
JIMHEHHBIX
ypaBHeHUl. Meton
Kpamepa

Pemenune 3anau

~

Meron INaycca

Pentenue 3anau

KonTponpsHas padora
No2

Pemenue 3anau

Paznoxenue
BEKTOPOB 10 0azucy.
Breraucnenue
KOOPJIMHAT TOYEK B
o01Ieit 1eKapToBoi
CHUCTEME KOOP/IMHAT.

Pemenue 3anau

10.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

Pemenue 3anau

11.

BekropHoe u
CMEIIaHHOE
MIPOU3BEACHUSA
BEKTOPOB

Pemenue 3anau

12.

KonTpoabnas pabora
Ne3

Pemenue 3agau

13.

YpaBHEeHHS NpsIMON
Ha IIOCKOCTH.

Pemenue 3agau

14.

3aa4u Ha IPSIMYIO
Ha MJIOCKOCTH

Pentenne 3amau

15.

[IpsiMast 1 IIOCKOCTH
B [IPOCTPAHCTBE

Pemenue 3agau

16.

KonTpoabnas pabora
No4

Pemenue 3agau

Bcero

34

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaunmenoBanue 1a60paTopHbIX paboT

TpynoemMKkocTsb,
(gac)

N3 Hux
MPAaKTUYECKON
MOATOTOBKH,
(dac)

Ne
paszena
JIACITATT

JINHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero




4.5. KypcoBoe nMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBOM PabOThI
VY4eOHBIM [JIJAHOM HE MPEAYyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbsl caMocTosiTenbHON pabOTHI U €€ TPYAOEMKOCTh IPUBE/ICHBI B TaOIUIIE 7.

Ta6mmma 7 — Bugsl caMOCTOSTENIBHOM pabOTHI M €€ TPYT0EMKOCTh

N Bcero, | Cemectp 1,
Buna camocrositenbHOM paboThI

qac qac
1 2 3

W3yueHne TeopeTHIecKoro Marepuasia 19 19

nucuuraHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brmonaenue pedeparta (P)

[ToaroToBka K TEKyIIeMy KOHTPOJIEO 99 99

ycneBaemoctu (TKVY)

Jowmamnee 3ananue (J13) 18 18

KonTponbusie pabotel 3a0uHnKOB (KP3)

IToaroroBka K mMpoOMeEKyTOYHOU

arrecranuu (ITA) 17 17

Bcero: 76 76

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITETTEHOM pabOThl 00YYAIONIUXCS TTO TUCIUIUIUHE (MOIYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITeNIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

Komuectso
SK3EMILISIPOB B
Ulé{ﬂgll;/ec bubnuorpaduyeckas ccpiika oubnmiorexe
(KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)
YK 514 BBK Bexnemumena JI.A., [lerposuu A.1O., Uybapos N.A. 200
22.151 642 COopHUK 33714 110 aHATUTHIECKONH T€OMETPUH U
JUHEHHO# anredpe: Yueb. mocooue / [Tox pen. 1.B.
Bexnemumiena. — 2-e uza., nepepad. — M.: DUSMATIIAUT,
2006. — 496 c.
VK KazakoB A.5l, Makaposa M.B. MaTtemartuka. 50
517.521(075.8) Amnanurnueckas reomerpust: yue0. [Tocooue / CIIO.:
I'VAIIL 2019. - 51 c.
http://e.lanbook.co | beknemures, J.B. Kypc aHaauTH4eCKOM T€OMETPUHN K OBC Jlanp
m/book/58162 JUHEHHOH anreOphl. [ DICKTPOHHEIN pecypc] —
OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.



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

http://e.lanbook.co | beknemurera, JI.A. COOpHHUK 3a1a4 [0 aHATUTHIECCKOH 9BC Jlans
m/book/72575 TeOMETPHH U JTHHEHHOM anredpe. [DIIeKTpOHHBIH pecypc]

/ JI.A. bexnemuruiea, JI.B. bexnemuries, A TO.

[TerpoBuy, U.A. UybapoB. — Daexrpon. gan. — CIIO. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | Hosukos, A. 1. Hauana nuaeiinoii anre6psl u OBC Jlanp
m/book/71997 aHaINTHYECKas reOMeTpust : yueOHoe mocodue / A. 1.

HoBukos. — Mocksa : DUSMATIJINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3aa4n MOBBINICHHON TPYIHOCTH JIJIsI OBC Jlanp
om/book/115483 CTYIICHTOB BY30B : yueOHoe nocodue / U. B. MBanos, O.

K. UBanosa, O. A. OxyneBa, H. A. TomueHHUKOBA ; O]

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

2019. — 156 ¢

WeneBa, A. M. Jluneiinas anredpa. AHaTATHICCKAS 9BC Jlaub
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Uenesa, I1. 1.
om/book/152265 [Mpunyrkas, W. /1. Yepusix. — 5-e usa-e, ucnp. u 101, —

Hosocubupcek : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Beknemuies, /1. B. Kypc aHanuTu4aeckoii reoMeTpUuH U OBC Jlanp
om/book/58162 JHHEHHOM anreops! : yueonuk / J[. B. beknemures. —

13-e uzn., ucnp. — Canxr-IlerepOypr : Jlans, 2015. —

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Beicinas Mmatemaruka. JInHeiHas OBC Jlaup

om/book/48192

anredpa ¥ aHAIUTUYECKasi TCOMETPHUS : yueOHOE ocooue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJINUT, 2011. —
208 c.

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

Jluneitnas anrebpa 1 aHATUTHYECKAs! TEOMETPHSL:
yueOHUK ¥ npakTukym 1iist By30B / E. I'. [InoTHuKoBa, A.
I1. UBanoB, B. B. JlorunoBa, A. B. Mopo3oBa; noj
penakuueii E. I'. IInotHukoBoil. — Mockaa:
WznarensctBo HOpaiit, 2019. — 340 ¢

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

Caburos, U. X. Jluneiinas anre6pa u
aHATMTHYECKasi TeOMeTpus: yueOHoe mocooue 1is
By30B / 1. X. Cabutos, A. A. Muxanes. - 2-e u3J.,
ucrp. u gom. - Mocksa: U3narensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc
0de/434042

[Taxomoga, E. I'. Jluneiinas anreOpa u
aHanutudeckas reomerpus. COOpHUK 3aaHMI:
yaeOHoe rmocoOue /it 0akaaBpuara U CrieluagInTeTa
/ E.T. IlaxomoBa, C. B. PoxxkoBa. - MockBa :
WzparensctBo FOpaiit, 2019. - 110 c.

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

JIy6siruna, E. H. Jluneiinas anreOpa: yueOHoe
noco6ue 1 By30B / E. H. JIyGsiruna, E. M.
BeutomoB. - 2-e u3z. - Mocksa : M3narenscTBo
FOpaiir, 2019. - 150 ¢

Ilepeuenn

TeHeKOMMYHHKaHI/IOHHOﬁ CeTn

7. TlepedeHb 2IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»

SJICKTPOHHBIX O6p8.30BaTCJ'ILHBIX

«HTEpHETY,

pecypcoB

npuBeseH B Tabmuie 9.

Tabmmma 9 -

TEJICKOMMYHUKAMOHHOU ceTu «HTepHET»

UH(pOPMAaIMOHHO-
HEOOXOJUMBIX IS OCBOCHHS JHCIUTUTHBI

[lepeueHb 3NEKTPOHHBIX 00pa30BATENBHBIX pECypcoB HHGOPMAIMOHHO-

URL aapec

HaumenoBanue



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

http://www.math-net.ru OO1IEepOCCUICKUIT MaTEMAaTHYECKHIA TTOPTAI
http://e.lanbook.com/view | DBC «Jlaub»

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp MPOrpaMMHOTO OOECHEUCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca 10 JUCLUILIHHE.
[Tepeuens nCmosb3yeMoro NporpaMMHOT0 o0ecrieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHr mporpaMMHOT0 0O€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBIICHHH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUITITHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIHUILINHE, IPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepraIbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 | YueGHnas aynuTopus ajs 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHM yi. I'acremno, 1. 15,

CEeMHUHApPCKOI'0 TUIIA, TPYIIOBBIX U WHAWBUYAIbHBIX
KOHCYJIbTAIMH, TEKYIIIETO KOHTPOJIS U MTPOMEKYTOUHOM
arrectauuu. OcHaenue: Crenuanu3upoBaHHas MeOeb;
TEXHUYECKHE CPeACTBA O0YUCHHUS, CITy>Kallue JUIs
MpeACTaBICHUS yueOHOW nH(pOpMaIHK OOJBIION ayTUTOPHH;
Ha0op AEMOHCTPALIMOHHOTO 000py10BaHUS

2 | YueOHas ayIuTOopus AJIs MPAKTHUECKUX 3aHSATUH, 3aHITHIA yi. I'actemmo, 1. 15,
CEMUHAPCKOT0 TUIIA, TPYIIIOBBIX U WHINBHIYAIHHBIX
KOHCYJbTAIUH, TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM
arrectaruu. OcHammenne: Crienranau3upoBaHHas MeOeb;
TEXHUYECKHE CPEJICTBA OOyUEHUS, CITyKaIIHe TSI
npecTaBieHus yueOHoil nHpopmanu 60abII0N ayJUTOPUH;
MIEPEHOCHOM HAOOp IEMOHCTPAITMOHHOTO 000PYIOBAHUS

10. OueHouHbIe cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTEeCTaIluu
oOyJaronuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IPOBEACHHS POMEKYTOTHON aTTeCTAIlNN

Bua npomMexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crnucok BOMpoCOB K AK3aMEHY;
TecTsl.



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

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMIA O0y4YaroNIMMUCS TPUMEHSETCS S-0ajuthbHasl IMIKaJia OIEHKH C(HOpMHpPOBAHHOCTH
KOMIIETEHIIHIA, KoTopas mpuBeeHa B Tabumie 14. B TeueHne cemMecTpa MOXKET HCIOIB30BAThCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOW  CHCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIB30BaHUSI KOTOPOH, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIIBHBIM HOPMATHBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakTepucThka chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayuipHad IIKaia PaKTep (bopvmp

— o0yuvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO  TPAMOTHO €r0 M3JIaraer;

— ONMpasch Ha 3HAHUS OCHOBHOW M JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHUS C MPAKTUYCCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— YyMeJI0 00OOCHOBBIBACT U aPTyMEHTUPYET BBIABUT'AEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX OHSITHH.

«OTIIMYHO»
<(Ga4YTCHO»

— o0yyJarouiicss TBEPI0 YCBOMII MPOTPaMMHBINA MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON JAeSITeIbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHBIC MTOJO0KEHNUS,

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BJIQJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX OHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaronuiicss ycBOMWJI TOJIBKO OCHOBHOM NPOrpaMMHBIN MaTepual,
[0 CYHIECTBY M3J1araeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypPhl;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— HCTIBITBIBAET 3aTPyJHEHHMsS B TNPaKTHUYECKOM NPUMEHEHHWH 3HAHUH
HaIpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHHUS,;

— 3aTpyaHseTcs B (GOpMYIUPOBAHUN BBIBOJAOB U 0000IICHHUIA;

— YaCTUYHO BJIAJICET CUCTEMOH CIIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MaTepuaa;

— JIONYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpH
paccMOTpeHHH IpobIeM B KOHKPETHOM HarpaBJIeHUY;

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM PUMEHEHNUHN 3HAHHA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (JOpMYIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
<«HC 3a4YTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WA MHBIE MaTEPUAITBI.
Bormpocs! (3agaun) nms sKk3aMeHa mpeIcTaBiIeHbl B Tabwmie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne ni/m [Tepeuens BompocoB (3a7a4) A7 SK3aMeHa Koz
WHJMKATOpa
YK-2.3.1
1. 3ananue 1.
1) BbIYHCIUTH MPOU3BEACHUE KOMIUICKCHBIX YHCET B
anrebpandeckoi popme 3amucu




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

Otget: 20+37i

2) BepHo su yTBepkacHuUE: «/lelicTBUTENbHAS YacTh
MPOU3BEICHUS KOMIUIEKCHBIX YMCEI B anredpanyeckoit popme
3aIlMCH PaBHA MTPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEN
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

OTtser: Hesepno (BepHBIM 0TBETOM sIBJIsSIeTCS
yTrBepaaeHne: «J/leicTBUTEJbHAS 4YacTh INPOU3BeAeHHS
KOMILJIEKCHBIX 4YHCeJ B ajredpamyecko ¢opme 3amucu

BBIYHCIAETCH Kak pa3HOCTh NMPON3BeIeHUs
NeMCTBUTEJbHBIX YacTell U NMPOM3BeAeHUsI MHUMBbIX YacTei
COMHOIKHUTeJIei»).

3amanue 2.

1) BbIYHCINTD NPOU3BEICHUE KOMIUICKCHBIX YHCEN B
anreOpanyeckoit popme 3armcu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

2) Bepno sn yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckon popme
3aIIMCH BBIYHCIIAETCS KaK PA3HOCTh IIPOU3BEICHUS
JEHCTBUTENIBHBIX YaCTEH U MPOU3BEICHUS MHUMbIX YacTeH
coMHOXxHUTeNe». OTBET apryMeHTUpYHTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCS YTBep KIAeHHE:
«/leficTBUTeIbHAST YACTh MNPOM3BEJEHUS KOMILIEKCHBIX
yuces B ajredpandeckoii (popme 3anucu BbIYHCISIETCS KAK
Pa3HOCTb NPOM3BEJACHHUS [ACHCTBUTEJIBbHBIX YacTedl M
NPOU3BEACHU MHUMBIX YacTeil COMHOKHUTeEJIei»).

3agadue 3.
1) BbIYHCIUTD TPOU3BEICHUE KOMIUIEKCHBIX YHCEN B
anredpandeckoil popme 3anucu
(7 + 4i)+ (4 —30)

Otget: 40-5i

2) Bepno mu yTBepxkaenue: «JleficTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCel B alire0Opandeckoit popme
3aMKCH BBIUUCISETCS KaK CyMMa IIPOU3BeIeHUs
JENCTBUTENBHBIX YacTel U MPOU3BEICHUS MHUMBIX YacTeH
COMHOXHUTENEN». OTBET apryMEHTUPYNTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS YTBepP KIACHHUE:
«/leificTBUTE/ILHASL YACTh NPOU3BEACHNSI KOMILIEKCHBIX YHCes B
anredOpanyeckoil ¢Gopme 3anUCH BBIYMC/IACTCH KAK Pa3HOCTH
NMPOM3BeIeHUs1 [1eiiCTBUTEIbHBIX 4YacTeid M MNPOU3BeIeHHUS
MHHMBIX YacTell COMHOKMTEJIE).




3amnanue 4.
1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(9 — 4i) # (8 — 5i)

OtBet: 52-77i

2) Bepno nmu yrBepxkaenue: «JlelicTBUTENbHAS YaCTh
MIPOM3BEICHUST KOMIUIEKCHBIX YHCEI B anredpandeckoii popme
3aMMCH BBIUUCISAETCSA KaK IPOU3BEICHUS MHUMBIX YacTen
COMHOXMUTENEN». OTBET apryMEHTUPYITE.

Oteert: HegepHno (BepHBIM 0TBETOM SIBJISIETCHA
yTBep:kaeHue: «JledicTBUTeJbHASI YACTh INPOM3BEAEHUS
KOMILUIEKCHBIX 4HceJl B ajredpamveckoi ¢opme 3anucu

BbIYHUCJISIETCS KaK pa3HoOCTH Npou3BeleHus!
AeHCTBUTEJbHBIX YACTell U NMPOM3BeeHUs] MHUMbIX YacTeil
COMHOIKHUTEJIEeN»).

3agaHue 5.

1) BbIYHCIUTH MPOU3BECHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anmucu
(94 6i) = (2 —7i)

Otser: 60-51i
2) Bepno nu yrBepxkaenue: «IIpousBereHre KOMIUIEKCHBIX YHCE

B ajredpanyeckoil Gopme 3amuch MOXXET ObITh BBIUHCIIEHO I10
IIPaBWJIy BBIUUCIICHHUS TPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUDPYWTE.

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

3aganue. VYK-2.V.1

1) BbIYHCIUTH MPOM3BEICHNE KOMIUICKCHBIX YHCET.

a, = S{cusg + i sin E] un Z,= ?{cus;z+ i s:'n;—T]

H o o ﬂ- o

Or1Ber: 35((‘05‘5 + isin E) = 35§

2) Bepro nu yrBepkacHHE: «JI7s BBIUMCIICHUS TPOU3BEICHUS
KOMIIJIEKCHBIX  YHCEI  HEOOXOoauMO  3amucaTb HX B
anredpandeckoM Buje». OTBET apryMEeHTUPYHITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:

«IIpu BBIYMCIEHUMH TNPOU3BEAEHUS KOMIUIEKCHBIX 4YHCeJ] B

TPUTOHOMETPHYECKOMI (popme MOIYJIb pe3yJjbTara

BBIYMCJISACTCH KAK MpOU3BeleHHe MOAYyJed MHOKUTeJel, a

apryMeHT 4McJIa PABEH CyMMe apryMeHTOB COMHOKHTeJeil»).

3amanue. YK-2.V.3

1) Berunciauth JacTHOE KOMIIIEKCHBIX qHuCcen B

TPUTOHOMETPHUYECKON (hOpME 3aITUCH.




m . - T
zZ, 1ﬂ(cﬂsg—+1 smgj

Z, T iaink
2 5[0056+121116j

OTtBer: Z(rnsg +i Sf?ig) =\3+i

2) Bepno nu yrBepkacHue: «lIpu  BBIYHMCICHHH YacTHOTO
KOMIUICKCHBIX YHCET MOIYJIb U apTYMEHT pe3yJbTaTa SBISIOTCS
pe3ysbTaTaMy JICJICHUST MOYJISL ISJIMMOTO Ha MOYJIb JIEJIUTEIIsS
W apryMeHTa JeIuMOro Ha apryMeHT pgenutens». OTBer
obocHyiiTe.

OtBer: HeBepHo (BepHBIM OTBETOM SIBJISIETCSl YTBEp:KIEHHE:

«IIpH BBIYHCJIEHHMH YACTHOTO KOMILIEKCHBIX YHCEJ MOIYJIb

pe3yJibTaTa fBJSETCSl Pe3yabTaTaM JieJIeHUusi MOAYJIsl 1eJIMMOr0

HA MOIYJb JeJUTeNsi, a apryMeHTOM - Pa3HOCTh apryMeHTa

JeJTUTE]Isl U APTYMEHTA JIeJTUMOr0»).

Kak Ha3piBaercst popma 3armcu KOMIUIEKCHOTO YHCIIa, UMEFOIIast
BUJ 7z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ATOMU 3aIHUCH [z| U @?

OTtBer: @Popma 3aNUCH KOMILIEKCHOT0 YHMCJIa, MMEKIIAs BUJT
z=|z|(cos@+isin@), Ha3bIBaeTCsi TPUTOHOMETPHYECKOM, /1€ |z| —
MOAYJIb KOMILIEKCHOI0 YHCJIa, () — APTYMEHT KOMILIEKCHOTO
ymucaa

VK-2.B.2

PesynbTar kakoii onepanuy HaJl KOMIUICKCHBIMA YHCIIAMH MOXKET
OBITh 3aIIMCAH B BUJE

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

OtBeT: B TakoM BH/Ie MOKeT OBITH 3alIHCAHA ONepPaNUs
YMHO:KEHHSI KOMIJIEKCHBIX YHCeJ Z1 M Z2.

OIIK-1.3.1

Pe3ynbpTaTr Kakoil onepanuu HaJ KOMIJIEKCHBIMUA YUCIAMH MOKET
OBITh 3ammcaH B BUIE |Z1]:[Z2| (COS(@1-2) + iSin(p1-92)) ?
Otset: B TakoM Buae MoO:KeT ObITH 3alIMCAHA ONlEPALS
JAeJeHus] KOMILIEKCHBIX YHCe Z1 U Z2.

OIIK-1.V.1

3agandue 1.
1) KomrutekcHoe 4ucio Z 3aMucaHo B aredpanveckoi u B
TPUTOHOMETPHUUECKOHN opmax:

v3 1 T 0w
Z= ?+ ki L{cusE+. slng]
Haiigure 12-10 crenens unciaa Z

OTtBer:1

2) Kakyro ¢popmy 3amucu 4uciia Bbl HCIoIb30Ban? OO0CHY#TE
CBOI1 BBIOOD
Otser: IIpn Bo3BeAeHNH KOMILJIEKCHBIX YHCEJ B CTeNeHb 0oJ1ee
PALHMOHAJIBLHO HCII0JIB30BATh TPHTOHOMETPHYECKYIO hopmy
3aliCcU U AelCTBOBATH M0 cjleylolleMy NpaBujiy: Npu
BO3Be/ICHUHM KOMIICKCHOTO YHMCJIA B CTeNeHb MOAYJIb YHC/Ia
BO3BOJUTCS B 3Ty CTeNeHb, APTYMEHT YMHOKaeTcs Ha
N0KAa3aTeJIb CTeNeHH.
Ecan ke ucnoab3oBath ajgredopanyeckyro ¢Gopmy 3anucu, To
He00X0IMMO B JaHHOM cjiy4ae 12 pa3 yMHOKMTH YHCJI0 CAMO HA
ceost.

OIIK-1.B.1




3ananue 2.
1) KomrmiekcHOe YncIio Z 3alkcaHo B alreOpandecKoi U B
TPUTOHOMETPHUYECKOU (hopmax:
13 w

ZI=54+i5/3= 10(cos 3 +isin )

Haiinute 3-10 cTeneHs uncia Z
Ortser: -1000

2) Kakyro ¢popmy 3amucu yncia Bl Hcnoib3oBain? O0ocHyiiTe
CBOM BBIOOD
OrtBet: Ilpyn Bo3BeeHNH KOMILIEKCHBIX YKces B CTelleHb 0oJiee
PALMOHAJILHO HCI0JIb30BATh TPHTOHOMETPUYECKYI0 (hopmy
3allMCH M AelCTBOBATD 10 CJleyIoleMy NpaBujy: Npu
BO3BeJeHUH KOMILJIEKCHOI'0 YHCJIA B CTeNeHb MOAY.JIb YHCIa
BO3BOJMTCH B 3Ty CTelleHb, ApTYMEHT YMHOKaeTcs Ha
N0Ka3aTe/b CTeNeHH.
EcJin ke ucnosnb3oBath ajredpanyeckyro ¢gopmy 3anucH, T0
He00XO0AUMO B JAHHOM cJIyyae 3 pa3a yMHOKMThH YHCJIO CAMO HA
ce0s1 (MJIM MCNI0JIB30BAaTh (POPMYJIY COKPAILIIEHHOI0 YMHOKEHH)

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

2 -2
et )
OTBerT:
10 -3 17
C:(—m 21 —21)

2) BeibepuTe u3 crimcka nUppPOBBIC CPEACTBA, KOTOPHIE MOTYT
OBbITh MPUMEHEHBI JJIS pEIIEHUs TaHHOM 3a/1a4H.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

2 -2
REENEE)

OTBer:

c=(s %5 1)

2. Bribepute u3 cnmcka nuppoBbie CPeaAcTBa, KOTOPhIE MOTYT
OBITH MPUMEHEHBI JJIS PEIICHUS TaHHOM 3a/1a4H.

a) Microsoft Access

OIIK-8.3.1




b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

2 -2
a-(h 3 De=(a )

—4 -3

OTBert:

8 5 —8
€= (—m 18 —15}
2. Bri6epute u3 ciricka u@poBbIe CPEeICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIs pEIICHUs JTaHHOW 3aJ1auH.

a) Microsoft Access

b) Wolfram Mathematica

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

1. Haiitu matpuny C = 34 — 5B ‘. roe

1 -2
a=(h 8 2= 5)

-3
OTtBer:
-2 5 -9

€= ( 4 -6 6 )
2. BriOepure u3 criucka u@poBbie cpesicTBa, KOTOPbIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs TaHHOW 3aJ1auH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

OtBer: b)  Wolfram Mathematica

3agadue 5.
1. Haiitu matpuny C = 44 + 3B% rae

1 -2
a=(h 4 2= )

—3
Otsert:
7 13 17
€= (—14 24 —25}
2. Bri6epute u3 crnricka u@poBbIe CPeICTBA, KOTOPbIE MOTYT

OBITH MMPUMCHCHBI JIS1 pCHICHUS ,Z[aHHofI 3aa4u.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica




1. 3anummTe pe3ynbTaT ACUCTBUHN HAJ MAaTPUIIAMH. OIIK-8.V.1
A+0=...
Oteer: A
2. 3anummTe pe3yabTaT ACHCTBUN HAJl MAaTPHUIIAMHU
A+ (-A) =
Otger: 0
3. Ilponomxwure popmyry
9.
7(A+B)=
Oteer: 7A+7B
4. Tlpopomxute GhopMyiny
5A-5B=
OtBet: 5(A-B)
5. Ilpomomxute popmyny
2 X(4A)=
OtBet: 8A
3ananue 1. YK-2.3.1
1) Haiitu npousBenenue Matpuil A * B, rae
2 5
o -2 —4
a=( ) B= (u —z)
2 4 5 _
Otser:
(-8 4

AB = [14 13)

2) Bribepute U3 crrcka IE(POBbIE CPEACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JUIsl pelIeHns JaHHoU 3agaun. O6ocHyiiTe
BbIOOp 1M (ppoBOTO CpencTBa

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica
10.

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMEeHEeHbI 1JIs1 peleHusl TaHHOi 3aaa4u oTHocuTcss Wolfram
Mathematica- nporpaMmMHoe odecneyeHne, BKJIOYAKIIEe
00/1b111011 HA00P MaTeMaTHYeCKUX (PDYHKIMIA B TOM YHCJIe
CHCTEMY KOMINBIOTEPHOI ajredpbl, OpUEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYHCJICHUSIMH U
BH3YaJIbLHBIM CONPOBOKIEHHEM.

3amanue 2.
1) Haiiti mpomsBeaenune matpuil A * B, riae

L 4 3
A=('i' 32 03) B=(1 —2)

3 0



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

2) Bribepute u3 cnricka Hu(ppoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIs PEICHHS JaHHOH 3a1auu.

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

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHOM| 3a1a4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecneyeHnne, BKIIOYAKOIIEE
00111101 HA00P MaTeMaTHYeCKUX (DYHKIMA B TOM UM cJIe
CHCTEMY KOMIIbIOTEPHOM ajire0pbl, OpUEHTHPOBAHHYIO HA
NMOJAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONPOBOKIEHHEM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 5 0
OtBeT:
—6 6O
AB = [13 —3)

2) Bribepure u3 criricka 1udpoBbIe CPEICTBA, KOTOPHIE MOT'YT
OBbITh IPUMEHEHBI JJIS PEIIEHUs JTaHHOM 3a1a4H.

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

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMpPUMEHEeHbI JIJIs1 pelieHusl JaHHOo# 3a1a4yu oTHocuTcss Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
001b1110ii HA00pP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOIi a/Iredpbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCIECHUSIMH U
BH3YaJbLHBIM CONMPOBOKIEHHEM.

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

a=(2 72 )= i —53)

2 —4 0 s o
OTBert:

_/—11 6
AH_( 4 22]

2) BriGepuTte 13 cnucka nudpoBbie CpeacTBa, KOTOPbIEe MOTYT OBITH
IIPUMEHEHBI JIUIS PELICHMS] TaHHOMW 33]1a4u.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K nugpoBbIM cpecTBaM, KOTOpPbIe MOIYT 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 MaTeMaTHUYeCKHX PYHKIHMH B TOM 4YHcJIe
CHCTEMY KOMINBLIOTEPHOI aJIredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

3aganue S.
Haiitu npoussenenue marpun A * B, rie
2 3
4 -1 —4
T I e
1 —4 0
2 0
OrtBer:
-1 14
AB = [—2 11)

2. BoibepuTte U3 ciricka UQPPOBbIE CPEICTBA, KOTOPBIE MOTYT OBITH
IPUMEHEHBI JIJISl pEeLIeHMs] TaHHOU 3a/1auH.

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

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEHbI J1JI51 peleHusl JaHHoM 3a1a4u oTHocuTcest Wolfram
Mathematica- mporpammuoe odecnedyenne, BKIOYAKOIIEE
00/1b1110ii HA00P MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJIEHUSIMH U
BH3YAJIbHBIM CONIPOBOKIEHUEM.

11.

3aganue 1.
1) Haiitu onpenenuTens 2-ro MOpsIKa MATPUILBI
2 5
-3 7
OtBer:29

2) OOGocHyiTe KaK BBIYMCIUTD OIMPEACIUTENb BTOPOTO MOPSI/IKA.

Ortser:

Jl1st Toro 4toObl BHIYUCIMTH ONpeAeuTe]lb BTOPOro MOpPsAKa
He00X0IMMO U3 NMPOU3BEJCHHS JJIEMEHTOB IIABHOI ANAroHaJIHN
BbIYECTh IPOM3BEJCHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

3ananue 2.
1) Haiitu ompenenuTens 2-ro MOpsIKa MATPUIIBI

5
4 -5
OrsBer: -22

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

OT1Ber:
Jliist Toro 4To06bl BHIYMCIUTH ONpeaeuTe/] b BTOPOro Mopsiaka

YK-2.V.1



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

He00X0AMMO M3 NMPOU3BEJACHHUS 3J1eMEHTOB IVIaBHOW ANATOHAIN
BbIYeCTh MPOM3BeJAeHHE JJIEMEHTOB BTOPOil  (1M0004HOI)
JANATOHAJIN

3amanue 3.

1) Haiitu onpenenuTelib 2-ro MOpPsIKa MaTPHUIIbI
1 —3‘

s

OtBer: 23
2) OO60cHYyITE KaK BBIYUCIUTE OMPEICIUTEb BTOPOrO MOPSIIKA.

OrtBer:

Jl1st TOro 4Tro0bl BHIYMCJIUTD ONpelesnTe/Ib BTOPOro MopsiaKa
Heo0X01MMO M3 NMPOU3BeJAeHHUs 1eMEHTOB IJIABHOM IHATOHAIH
BbIYeCTh MPOM3BeJAeHHE 3JIeMEHTOB BTOpOi (110004HOIN)
ANATrOHAJIN

3ananue 4.
1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI

s ol
—14 -8
OtBert: (

2) OO0oCHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s1 TOro 4ro0bl BBIYMCIMTH ONpeleuTe]b BTOPOro MopsiAka
He00X0IMMO M3 NMPOU3BEAEHHs 3JIeMEHTOB IIABHOW ANAroHa n
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIT)
ANATrOHAJIN

3agadue 5.
1) Haiitu onpeenuTens 2-T0 MOPSIIKa MATPHUIIBI
o 3

10 3

OtBer: -5
2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

Otsert:

Jl1s1 TOro 4Tro0bl BHIYMCJIMTH ONpeleJuTe]lb BTOPOro MOpsiaKa
He00X0IMMO M3 NMPOU3BEAEHNs 3JIeMEHTOB IIABHOW JANAroHaIn
BbIYECTh NPOM3BEJACHHE JJIEMEHTOB BTOPOi  (1M000YHOI)
JANATOHAJIN

12.

1 2 -1
3aganue: nana matpuna | 3 1 2
4 -2 §5

Haiinure anredpandeckue TOMOTHEHUS:
1. Ay

YK-2.¥.3




OtBer: 9

OTtBer: -7

Otser: 10

OTtBer: -5

13.

UeMy paBeH ompeesiuTeNb TPEYroIbHON MaTPHIIbI?
OTBeT: onpeaenTe b TPEYTroJbHOI MaTPUIIbI PABEH
NMPOU3BEIEHUIO YJIEMEHTOB IJIABHOM ANArOHAJIN.

VYK-2.B.2

14.

O6o3naunM Ay, Ag, ., A, — CTPOKH MATPHUIBI U @y Qgj vvei By -
JIEUCTBUTEIbHBIC YHCIIA.
Ecnu cymectByeT Takoil Habop uKces, CpeIu KOTOPBIX €CTh XOTs-
OBl OJTHO YUCIIO OTIMYHOE OT HYJISI, U IIPU 3TOM JIMHEHHAs
KOMOUHAIMS CTPOK MAaTPULIbI C ITUMHU YUCIIaMU paBHA HYJIEBOM
CTpOKE:
a, A, + a A, +--+a, 4, =0,

rge 0 = (0,0, ..,0).
Kak B 3TOM ciryuae Ha3bpIBatOTCSl CTPOKU MaTpUIIbI?

OtBet: Takue CTPOKM MAaTPHIIbI HA3BIBAKOTCHA JHUHEHHO
3aBUCUMBIMH

OIIK-1.3.1

15.

IycTs MaTpuisl A 1 A™ yIOBIETBOPSIOT YCIOBHIO
A'A1=AYTA=E, rae E — exunnunas MaTpula n -ro MopsIKa.
Kak Ha3pIBalOTCS Takue MaTpUILIbI?

OtBer: Takue MaTpUIbI HA3BIBAIOTCHA 00PaTHBIMHM MATPHIIAMH
110 OTHOILIEHHUIO APYT K ApYyry (A — oOparnasi k A, u A —
o0parnas k A™Y).

OIIK-1.V.1

16.

3ananue 1. Haiitu matpuny X u3 ypaBuenus 4 # X = B, rnae
-1 2 -7 —4
A= BE=
(—2 5) (—1? —9]
Ortser:
1 2
X= (—3 —1)
3ananue 2. Haittu matpuny X u3 ypasaenust 4 * X = B rne
-1 2 =9 —4
A_(E —4} 5_(23 10)
Otser:

x=(5 2)

3ananue 3. Haiitu matpuny X u3 ypaBaenus 4 =X = B rgue

OIIK-1.B.1




a=(3 2 =0 1)

OTtBer:
1 4

x=(25 5)

3ananue 4. Haiitu matpuny X u3 ypapaenust A * X = B, rnue
1 -2 9 6

4 :(3 —?] B:(zg 19)

OTtBer:

x=(5 %)

3ananue 5. Halitu matpuity X u3 ypaBHenus 4 * X = B, rne
1 -3

A= (2 —8) B= @.i 152)

OTBer:

x=(5% 2)

17.

Kak Ha3pIBaeTcs cuctema anredpanyeckux ypaBHEHHM, KaxKa0e U3
KOTOPBIX SIBJIAETCS JTMHEHHBIM?

OtBer: Takasi cucTeMa ypaBHeHU HA3bIBACTCH CUCTEMOM
JIMHEHHBIX ajIre0pan4ecKux ypaBHeHH

OIIK-8.3.1

18.

Kakue MeTo/bl pereHust CUCTEM JIMHEHHBIX anreOpandecKux
YpaBHEHUI BaM U3BECTHBI?

OtBer: MeToabl pelieHHs] CUCTeM JIMHEHHBIX ajJredpanyeckux
ypaBHenuii: meron Kpamepa, meron I'aycca, meTon MaTpUYHBIX
ypaBHeHHIi (€ MCMOJIb30BAHHEM OOPATHOM MATPHUIIbI).

OIIK-8.Y.1

19.

CpaBHHUTE YCIOBHS TPUMEHEHUSI METOI0OB PEIICHUSI CUCTEM
JUHENHBIX ypaBHEeHUU. Kakoil MeTo/| pelieHnsl CHCTEMbI TUHEHHBIX
anreOpanvecKux ypaBHEHHUH MPUMEHSIIOTCS B TOM CIIy4ae, €Cliu
OTIPEIETTUTENh MAaTPUIIBI CUCTEMBI paBeH HYIIO?

Otser: Ecin onpenennTes b MATPULbI CHCTEMBbI PABEH HY.JIIO,
TO NPUMEHSAETCH TOJAbKO METO/ UCCJIeJ0BAHUA CHCTEMbI
JIMHeHbIX ypaBHeHuil ['aycca, apyrue meroabl (MeTox
Kpamepa n MeToa MATPHYHBIX YPABHEHUH) MOTY T
NPUMEHATHCS NPH YCJIO0BHH, YTO MATPHLIA CUCTEMBI
KBaJpaTHas ¥ ONpee/INTe/b e¢ He PABEH HYJII0.

VK-2.3.1

20.

CpaBHuTE yCcl0BHS IPUMEHEHHSI METO/IOB PELIEHUS CUCTEM
JMHENHBIX ypaBHEHUN. Kakoil MeTO pelIeHNs] CHCTEMBI JTMHENHBIX
anreOpanyecKrX ypaBHEHUH MPUMEHSIOTCS B TOM ciydae, eCliu
MaTpHULa CUCTEMBI HE ABJISIETCS KBAIPATHOM?

Otser: Ecin MmaTpuua cucremMsl He KBaJipaTHas (T.e.
KOJIMYeCTBO HEU3BECTHBIX M KOJINYEeCTBO YPABHEHHIT He
COBINA/AI0T), TO NPUMEHsIeTCS TOJIbKO MeTO/ MCCiiel0BaHUS
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, 1pyrue Meroasnl
(meTox Kpamepa u MeTox MATPHYHBIX YPABHEHMIT) MOTYT
NPUMEHATHCS MPH YCJI0BHH, YTO MATPUILIA CHCTEMbI
KBA/IPATHAs M ONpeJe/INTe/Ib e¢ He PpABeH HYJII0.

VK-2.V.1

21.

IIpu KaKOM yCJIOBUM OJHOPOJHAsI CUCTEMA JIMHEHHBIX YPAaBHEHUN
MMEET HEHYJIEBOE pelieHue?

VK-2.V.3




OTtBer: OgHOpOAHAS cHCTEMA JIMHEHHBIX YPABHEHUI UMeeT
HEHYJIeBOe pPellieHHue TOIr1a U TOJAbKO TOI/1a, KOraa eé paHr
MEeHbIIIe YN CJIa HeU3BeCTHBIX.

22.

Kak Ha3bIBaeTcs 1ByMepHas CUCTEMa KOOPAMHAT, B KOTOPOU
Ka)Kasi TOUYKa Ha IIJIOCKOCTH ONPENEISAETCS IBYMS YHCIaMHU -
HOJIIPHBIM YIJIOM U MOJISIPHBIM pagnycom?

OtBet: Takasi cucTeMa KOOPAUHAT HA3bIBAETCH MOJSAPHOI
CHCTEMOI KOOPAUHAT.

VK-2.B.2

23.

Kak Ha3bIBaeTcs cucremMa KOOpAUHAT, B KOTOPOH Ka)/aasi TOUKA B
IPOCTPAHCTBE ONpeeNseTcs Tpems yucinamu - (I, 6, ¢), rae r—
paanyc-BeKTOp TOUYKHU, @ U ¢ — 3eHUTHBII U a3UMYTaJIbHBIN YTIIbI
COOTBETCTBEHHO?

OTtBer: Takasi cucTeMa KOOPAUHAT Ha3bIBaeTcsi chepudecKoi
CHCTEMOI KOOPAUHAT.

OIIK-1.3.1

24,

Yro Takoe BeKTOp?
OtBetr: BekTOpOM Ha3bIBaeTCsi HANPABJIEHHbIH 0TPE30K.

OIIK-1.V.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYaJI0 KOTOPOI'O COBIAIACT C €ro
KOHI[OM?

OT1BeT: BekTOp, HAYAJI0 KOTOPOI0 COBMAIAET C €ro KOHIIOM,
HA3bIBAETCS HYJEBBIM BEKTOPOM.

OIIK-1.B.1

26.

[To xakoii popmyre onpenensiercs CKalsipHOe IPOU3BeICHUE
BEKTOPOB?
OtBer: CkajsipHOe IpOM3BeAeHNE BEKTOPOB Onpeae/sieTcs 1o

dopmyae lal = |E| * COS @

OIIK-8.3.1

27.

[To kakoit popmyIie BEIYUCIAETCS CKATSIPHOE TPOU3BEACHNE
BCKTOPOB F n E , €CJIM U3BECTHBI KOOPANHATEI BEKTOPOB B
nekapToBoi cucteme (B cucteme : 0X, Oy, 0z)

OtBer: CkajqsipHOe NPOU3BEICHHE BEKTOPOB ONpeAe/aseTcs 1Mo
dopmyne a b, +a,b, +a b,

OIIK-8.V.1

28.

[To xakoil popmysie BHIYUCIIAETCS BEKTOPHOE MPOU3BEICHUE
BEKTOPOB, €CJIM U3BECTHBI X KOOPAUHATHI B IEKAPTOBOM CUCTEME
koopauHaT (X, Y, 2)?

OtBer: BekTOpHOE NpoN3BeeHHE BEKTOPOB ONpPEAeaseTCs 10
dhopmyae
i j k
X M 5
Xn Va e

VK-2.3.1

29.

[To xakoil popmyre onpenensieTcss MOAYIb BEKTOPHOTO
IIPOU3BENIECHUSI BEKTOPOB?
Otser: BeamunHa MOAyJ/1sl BEKTOPHOI'O NPOM3BeACHUS

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

YK-2.V.1

30.

Yemy paBHO pacCTOSHHME OT TOYKH JI0 IPSIMOI?
OTtBet: PaccTosiHuEe OT TOYKM /10 MPSIMOM PABHO JJIMHE
NneprneHInKyJIsIpa, ONyNeHHOT0 U3 JAHHOH TOYKH HA MPSIMYIO0.

YK-2.¥.3

31.

3amanre 1. CocTaBuUTh ypaBHEHUE MPSMOM MPOXOASIIEH uepes
x+2 y—9

Touky M(2,4) v nepreHIuKyISPHON MPAMOIA - = P

VK-2.B.2




OtBer 3ammcaTh B BHUAE YpaBHEHHsS TMPSMOW C  YIJIOBBIM
K03 uUIeHTOM

Otsert:

¥y=-1,25x+6,5

3aganue 2. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOMASIIEH uepes
TOYKY M(1,—4) u HEPIEH UK YIIAPHOM IpsAMOi
—4x—5y+14 =10,

OtBer 3ammcaTh B BHUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM

OrtBer:

¥=1,25x—5,25

3amanre 3. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOAAIIEH uepes

. L xt+16 y—9
touky M(—1,—3) u napawiensHoi psMoit . =
OtBer 3ammcath B BHJAC YPaBHEHHS IPSIMOM C  yIJIOBBIM
KO3 hUIIIEHTOM
OrtBer:

¥y=1,25x—1,75

3ananne 4. CoCTaBUTh ypaBHEHUE MPSMOM MNPOXOASAIIEH uepes

touky M(1,—1) u nepneHMKyIAPHOM npsAMOit ¥ = —5x + 2,
OtBer 3ammcarth B BHAC YyPaBHEHHS MPAMOW C  YIJIOBBIM
K03 hUIIIeHTOM

OrtBer:

¥y=02x—1,2

3amanne 5. COCTaBUTh ypaBHEHHE TMPSMON MPOXOMISAIICH uepes

. Lx+1 v—6
touky M(3,1) u mepreHIuKyISIPHON MPAMOi —5 = —4
OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 uUImeHTOM
Otser:

¥y=—1,25x+4,75

32.

Kakum ypaBHEHHEM OIUCHIBAETCS IUIOCKOCTH B JI€KaPTOBBIX
KoopauHaTax (X, Y, z)?

OTtBeT: B 1ekapTOBBIX KOOPANHATAX YPAaBHEHHUE MIOCKOCTH
(KaHOHMYeCKOe YpaBHEHHE IIOCKOCTH)
Ax+By+Cz4+D=0

OIIK-1.3.1

33.

ChopmynupyiiTe  HEOOXOIUMOE W JIOCTATOYHOE  YCIIOBHE
NapauIeIbHOCTH MPSIMON U TUIOCKOCTH.

Otsert:

J1st TOoro, 4ro0bpl NpsAMas U IJIOCKOCTh OBLIM NapajJiejbHbI,
HE00X0AMMO M JO0CTAaTOYHO, 4YTOObI BEKTOP HOPMAJIM K
IVIOCKOCTH M HANPABJAIIMHA  BEeKTOpP MNpAMOH  ObLIM
NepHeHIuKyJIAPHEL.

OIIK-1.V¥.1




34.

Kakum ypaBHeHHEM OMMCHIBaETCS MpsAMas, MPOXOoJslias uepes
TOYKY (X0, Yo, Zo) M UMEIOIIAsg HAMNPABISIONINI BEKTOp C
koopaunatamu (I, m, n)?

OTtBeT: YpaBHeHHe NPAMOM, Mpoxoasiiieil yepe3 Touky (Xo, Yo,
Z0) M UMeEIIAsi HANPABJSIIOIINNA BeKTOp ¢ Koopaunatamub (I,

x—x =y -z
m, N) uMeeT BU {”=}}“= 0
m mn

OIIK-1.B.1

35.

Kaxum YpaBHCHHUEM OIIMCBIBACTCA IIpsAMasi, IpoxoAdamiasa 4€pe3 ABEC
TOUKH (X1, Y1, Z1) # (X2, Y2, Z2)?

OTBeT: YpaBHeHHe NPSIMOid, POXOAsiIel Yepe3 ABe TOYKH (X1,
xT® _ ¥T¥) _ ETE)
i3—x] ¥r—r1 Z1TE]

Y1, Z1) u (X2, Y2, Z2) ©”MeeT BU]

OIIK-8.3.1

36.

Kakum 006pa3zom MOXKHO 3a7aTh IPSIMYIO C IIOMOIIIBIO IBYX
IUIOCKOCTE#?

OTtBeT: YpaBHeHHE ABYX NepeceKalMnXcs MI0CKOCTeH — 3To
ypaBHeHHe MPSIMOii B IPOCTPAHCTBE

OIIK-8.Y.1

37.

C noMoIbio Kakoi (popMyITbl MOKHO HANTH yrojl MeXIy

PSAMBIMH?

OTBeT: yroJ Mex1y NpsiMbIMH MOKHO HAWTH U3 popMy.JIbl
arsig

— 2
@ Tailiazr

rae iy M i, — HAMPaBJIAIOIINE BEKTOPbI

NPSAMBIX

VK-2.3.1

38.

Hopwmaib k miiockoctu umeet koopauHatsl (A, B, C); koopauHaThl
HaIpaBJsitoIero Bekropa npsimoi (I,m,n)/

C nomol1pio Kakoi (OpMyJibl MOXKHO HAaUTH YToJd MEXAY IPSIMON U
IJIOCKOCTBIO?

OTBeT: YyroJ Me;Kay NpsiMOii H IVIOCKOCTHI0 MOKHO HAWTH U3

(opmybl

. |Al + Bm + Cn|
sing =

VAT + B2+ 212+ m? + n?

YK-2.V.1

39.

[To xakoit popmyse MOKHO OTPEAEIUTh PACCTOSIHHE OT TOUKH J10
ILJTOCKOCTH?

OtBet: PaCcTosiHMe OT TOYKH /10 IVIOCKOCTH PABHO
| Ay +Byp +Cap+D|
(Xo, Yo, Zo) KOOpAMHATHI TOUKH.

,rre (A, B, C)- kooparHaThl HOPMAJIH K TNIOCKOCTH;

YK-2.¥V.3

40.

Hanummnre kaHOHHMYECKOE YPaBHCHUEC 3JIJIUIICA.

OTtBer: KaHOHM4YecKkOe YpaBHEHHE JIJIMIICA HMeeT BU/L
2y
a’ b?

VK-2.B.2

41.

Hamnummre kaHOHWYECKOe ypaBHEHHUE TUIIEPOOPHI.
OtBer: KaHoHMYecKOe ypaBHeHHUE TUNepO0JIbI MMeeT BU/

OIIK-1.3.1

42.

Hanummre kaHOHWYECKOE ypaBHEHHUE 11apadoIIbl.
OtBer: KaHOHNYecKkoe ypaBHeHHe NapadoJibl HMeeT BH/
y:=2px

OIIK-1.V.1




Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Ne i/

[lepeuens BompocoB (3agau) it 3auera / audd. 3agera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIAHOM HE MPEAYyCMOTPEHO

[lepeyeHp TeM [UIE KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHhI
Mpe/ICTaBiICHbI B Tabuie 17.
Ta6ymma 17 — [lepedern TeM 11 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOM paOOThI

No 11/ [IpumepHsbIil TepeyeHb TEM IS KYpCOBOTO IPOSKTHPOBAHHUS/BBITIOTHEHUS
B KypCOBOH paboThl
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bonpocel i1 mpoBeneHUss NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

No . Kon
[TpumepHBIi TepedeHb BOIPOCOB ISl TECTOB
/11 WHJUKATOpa
1 | dana matpuina 1) a, YK-2.3.1
2) -ap
_(“11 ﬂ"1:)
A= .
@33 Qa3 3
) @y
E€ anreOpamveckoe
JIOTIOTHEHHE A, 4)  —ay
BHO...
PaBHO Otget: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
2 | U3 npuBeaEHHBIX 411 iz VK-2.V.1
d d
MaTpHl] 0OpaTHbIE 1) 21 22
0 az
CYIIECTBYIOT Y
MaTpHII. . . 0 0 ay
2) |0 0 ay
0 0 ag
d33 dy3 A43
3) | 0 azx ap
0 0 a;,




22
22

13 13
4) (ﬂzi ﬂ:a)
0 0 0

OTtBer: 3)

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

000CHOBBIBAIOIIINE BHIOOP OTBETA)

Kaknm meromom | 1) T Kpamepa VK-2.V.3
MOYKHO peLuTh
2) K.®.T'aycca
CHCTEMY,
OTIpeIeTHTEND 3) ¢ IOMOIIBI 0OPAaTHON MAaTPHIIBI
OCHOBHOH ~ MaTpHIB! | 4)  j06BIM CIIOCOGOM
KOTOPOH paBeH HYJIIO
OtBet: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
NPAaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
Cucrema coBmectHa | 1)  OGombiie 1 YK-2.B.2
TOTJIa ¥l TOJIBKO TOTAQ, | 2) PaHr MAaTPHIIbI CHCTEMbI PaBeH
KOTJa. .. PaHry paclIMpeHHO MaTpPHIIbI
CHCTEMBbI
3) panr pasen 0
4)  panr paseH |
OrtBer: 2)
(Uncrpykuus: Ilpountaiite Tekct, BbIOEpUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
JI1s1 BeKTOpOB 4 U b | 1) BeKTOPBI MEPHEHIMKYIISPHBI OIIK-1.3.1

BBITIOJIHAKOTCA

YCIIOBUSI:

2) BEKTOPbI MapajiieabHbI
3) BeKTOpBI HE MOTYT JIe)KaTh Ha OTHOMN

PpAMO




by _ by _ b

4) BeKTOpHI JIeKAT Ha OJHOW NPAMOI

a (e 2% a
* ¥ £ Otser:2) 4)
TOTJaA. ... .

2 (Muctpykuus: IlpounTaiite TekcT, BhIOEpUTE
MPaBWJIbHBIE BapUaHThl OTBETOB U 3aIllUIINTE
apryMEHTHI, 000CHOBBIBAIOIIINE BEIOOD
OTBETOB)

BekropHoe 1)  xoyuMHeapHO# IUIoCKoCTH, B KoTopoi | OITK-1.V.1
MIPOU3BEJICHUE JeXaT MepPeMHOXKAeMbIe BEKTOpa
BEKTOPOB @ H b — 5To 2) NepNneHIUKYJISPHbIH TJIOCKOCTH, B
KOTOPOil JieKaT TMepeMHOKaeMble
BEKTOD. .. BEKTOPbI
3)  wHynesoi
4)  coBmaaaroIIHii c OJTHUM u3
MEePEMHOYKAEMBIX BEKTOPOB
OtBet: 2)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHTE
MPaBUJIBHBIN OTBET W 3alMIINUTE APTYMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
Paccrostnue OoT TOUYKH 1) |Axg+Byg+C| OIIK-1.B.1
A2 RZJAZ 12
70 TUIOCKOCTHU MOYKHO VAS+B VAL
BBIYHCIIUTD o 2) A A,+B, B, +C, C,
[ [
2 2 2 2 2 2
bopmyue... \‘Ilﬂl+.ﬁ'l +E‘l-\I|Az+.E'Z +CF
3) |A$u+B}’u+CZu+D|
VAZ+BZ +(?
Amt+BEn+C
1)
VA= +B=+C5-ym= +n+p=
OTtBet: 3)

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
[IPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)




8 | 'eomerpuyeckoe 1)  rumepOonoi OIIK-8.3.1
MECTO TOYEK .
2)  mapaboJoii
IUIOCKOCTH, cymma
paccTostHui or | 3)  OKPYXKHOCTbIO
KakKIOH M3 KOTOPBIX | 4)  3pammcom
0  JBYX  JIaHHBIX
_ | OTBer: 4)
TOYEK 3TON
[LUIOCKOCTH ects | (MuCTpYKIIMS: [IpoumTaiiTe TEKCT, BHIOEpHTE
BEJIMYMHA NPaBUJIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
[OCTOSIHHAS, 000CHOBBIBAIOIINE BEIOOP OTBETA)
Ha3bIBAETCH. ..
9 | Haiitu  ypaBHEHHE 1) x+1  y-2 z—4 OIlK-8.V.1
- o -3 2 4
OpSAMOM, MPOXOASIIEH
yepe3 TOUKY 2) x+1  y+2  z+4
3 2 4
A(—1;2;4),
HEePICHAUKYIISPHO x-1 _y-2 z—4
-3 -2 -4
IJIOCKOCTH
3x-2y-4z+1=0 g) E_yE_
-3 -z -4
Otger: 1)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBIOEpHUTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
10 | Pemmth cucremy | 1) x=0,y=1,z=-3 YK-2.3.1

JIMHENHBIX YpaBHEHHUU

METOJI0M
xt+yt+tz=-2
2x —y + 3z=-10
—x+2y—z =5

l'aycca

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

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

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

(Muctpykuus: IIpounrtaiiTe TEKCT, BBIOEpHUTE
IIPABWIBHBIM OTBET M 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)




11 | Beruucnuts -1 -6 YVK-2.V.1
D (7 %)
2 -1y /1 -2 2 72
(1 2)(3 2) ) [1 ﬂ)
o 0
3y ()
7 2
9 (G 5
OrBer: 1)
(Muctpykuus: IIpounrtaiiTe TEKCT, BbIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
12 | Jana matpuna 1) a,, YK-2.¥.3
LTI T 2) —ap
A_(a,:l a::)'
3) Qi
E¢ anrebGpanueckoe 4)  —ay
JIOTIOJTHEHUE Ay
OtBet: 2)
paBHoO. ..
(Muctpykums: TIpounTtaiiTe TEKCT, BBHIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
13 | Marpuua At 1) Aat-axa-att VK-2.B.2

Ha3bIBAETCsI 0OpaTHOM
maTpulie A, eciu

BBITIOJIHACTCS YCIIOBUC

2) At-A=1
3) A1-A=A4-A1'=E
4 At-A=0

OTtBer: 3)
(Uuctpykuus: IlpounraiiTe Tekct, BbIOepUTE
IIPABWIbHBII OTBET M 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




14 CKaHSIpHBIM 1) |c_£| |E| ArCCOs o OIIK-1.3.1
IIPOU3BEIEHUEM JBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBacTCA 3) |E||E| cos
YHCII0, PABHOE. . .
4) lallb|tga
Orteer: 3)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOp OTBETA)
15 | Yemy pasHo | 1) O OIIK-1.VY.1
CMEIIIaHHOe
2) 1
IIPOU3BE/ICHUE
BEKTOPOB 3 -2
aba 4 2
Otget: 1)
(Muctpykuus: IIpounrtaiiTe TeKCT, BHIOEpHUTE
IIPABWIBHBIN OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
16 | YpaBuenue mpsamon, | 1) (x—a)+(v—>b)=0 OIIK-1.B.1
MPOXOIAIIEH  Yepe3 2) Yy _ xx
IBE TOYKH MOXKHO ¥rmyir o wma
COCTaBUTH 110 3) A[x — xl}j —|— B[:u'— };rﬁ] =0
dopmyre. ..

4) F_}’n:k(x_xuj
OrtBer: 2)

(Uuctpykuus: Ilpountaiite Tekct, BbIOEpUTE
IIPABWJIBHBIN OTBET U 3alUIIUTE ApTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




17 | 'eomerpuueckoe 1) TIlapabomy OIIK-8.3.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXXHOCTB
XapakTepU3yroT
SKCUEHTPUCHUTET & >1 3)  rumepboay
HpeJCcTaBIsieT cOO0M 4)  swmnc
OrtBer: 3)
(Muactpyknus: IlpounTaiite TEKCT, BhIOSPUTE
NPaBUIBHBIM OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
18 C 1) neicTBUTEIBHOM OCBHIO OIIK-8.VY.1
OtHomieHne —
4 2) aCHUMIITOTOM
Ha3bIBAETCH. ..
3) IKCHEHTPHCHTETOM
4) (DoxaabHBIM pauycoOM
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TekCT, BbIOEpHUTE
NPaBUJIbHBIM OTBET M 3alUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
19 | Haiitu  ypaBHeHHe 1) x+l  y-2  z—4 VK-2.3.1
. . 3 -2 -4
OpSAMOM, MPOXOASIIEH
x+1 y+2 z+4
yepes TOUKY | ) =" =
3 2 4
A(—1;2;4),
x-1 v—2 -4
NEePIEHINKYIISIPHO 3) = =
-3 -z —4
IUIOCKOCTH
4 x+1 y+2 z+4
3x-2y-4z+1=0 ) LT LT .
OrBer: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BBIOEpHUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
20 | Ompenenuts  Kkakoe | 1) x~+y~-8x=0 YK-2.V.1




ypaBHEHUE JINHUHA 2) x=- ?,J 25 — y?
COOTBETCTBYET
3) -2x7+3y°-4x+15y+4=0
napabose. ..
4)  x+4y-2y*-5=0
Orteer: 4)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
NPaBWIBHBIA OTBET M 3aIlUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
21 | Pemmth cucremy | 1) x=0,y=1,z=-2 YK-2.V.3
JUHEHHBIX YpaBHEHHM 2)  x=0,y=-1,2=2
METOZIOM l'aycca
x+ v +z=2 3) X:O, y:]., z=2
2x —y+3z=10
—x+2y—z=-5 4) XZO, y=- 1, z=3
Otget: 4)
(Muctpykuust: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
MPABWIBHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
22 | BpuuciauThb VK-2.B.2

GG 3

(7 o)
2 (5 o)
3 (7 2)
n (2 7)
Otger: 2)

(Muctpykuus: IlpounrtaiiTe TeKCT, BBIOEpHUTE
IIPABWIBHBIM OTBET M 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)




23 | Kakas w3  Touek | 1) (0O; 3) OIIK-1.3.1
JSKUT Ha mpsiMor y = | 2) (-1; 3)
-2X +1? 3) (2;3)
4) (=2;5)
Ortsert: 2) 4)
(Uuactpykuus: IlpounTtaiite TEeKcT, BhIOSpUTE
NpaBUIbHBIC BapUAHTHl OTBETOB M 3alHIIUTE
apryMCHTHI, 00OCHOBBIBAIOIINE  BBIOOD
OTBETOB)
24 | Ipsmasty = 2x + 5 1) tg(5) OIIK-1.VY.1
o0pazyer ¢ 2) t9(-2)
MOJIOKHUTEIIHHBIM 3) arctg(2)
HarpaBJIEHUEM OCH 4) tg(2)
OX yron a, paBHblii... | OTBet: 3)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBUJIBHBIN OTBET M 3alUIIMTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
25 | Vron MEXTY 1) tgeg= ‘1:?5 OIIK-1.B.1
TPSIMBIMH
y=x+1y=5x+3| 2 Tgip:‘li_:l
OTIPEICTISICTCS o )
dbopmyre: 3) tw'e= ‘ﬁ
Y we=|o
OrtBer: 1)

Wnctpykuus: IlpounrtaiiTe Tekct, BhIOepUTe
MIPaBUJIBHBIN OTBET W 3alUIINTE apTyMEHTBHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




26 | [Ipm pelieHnu 1) 5 3‘ OIIK-8.3.1
a 7
CHUCTEMBl  JIMHEWHBIX
o 1 3
ABHEHUI
yp 2 |, 3
{ xy+3x, =5
4x, —Tx, =18 1o 3) 5 3 ‘
g -7
IIpaBUILy Kpamepa
OTIpeIeIIUTEINb A 4) 1 5‘
4 3
MMeEET BUJIL:
OrtBer: 2)
Wuctpykuus: IlpounrtaiiTe Tekct, BeIOEpUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE ApTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
27 | Ilpn penieHnn 1) (2;-1) OIIK-8.V.1
CUCTEMbI  JIMHEHHBIX 2) wmerox Kpamepa HenmpuMeHUM
ypaBHEHHI 3) (12
{xl—l- 2x,=0 4) (2;1)
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MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,
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3) V2e )
4) \V2e 5
OTtBer: 2)

Wuctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE

HpaBI/IJIBHBIﬁ OTBCT M 3allMIINTC APryMCHTEI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

30 | Monynb 1) 0 YK-2.V.3
KOMIUIEKCHOTO YHCIIa 2) 1
= —i paBeH: 3) 2
4) 5
OtBet: 2)
Wuctpykuus: Ilpounrtaiite Tekct, BpiOepuTe
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
Kakoit meton 1) OTIPE/ICTUTEND | 2) Kpamepa YK-2.B.2
PELIEHHSI CUCTEMBI CHCTEMBI PaBEH 6
JIMHEWHBIX 3) ornpeaenurens | 4) Iaycca
anreOpanyecKux CUCTEMBI paBeH
ypaBHEHUU HYJTIO
IIPUMEHSIOTCS B TOM 5) Martpuna He | 6) OGpatHo#
cilyyae, eclly ... KBaJ[paTHast MTPHIIBI
OtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)
(Muctpykums:  IIpouurtaiite  TekcT W
YCTaHOBUTE CcoOTBeTCTBHE. K  Kaxmoil
MO3WIIMY, JaHHOW B JIEBOM CTOJOIIE,

moAOepUTE COOTBETCTBYIOIIYIO TIO3HUIIUIO

(WM HECKOJBKO COOTBETCTBYIOIIMX) B




IPaBOM CTOJIOLE)
Pemmre MmaTtpuunoe Haiitn marpuny X u3 ypasuenus A4 *X = B, | OIIK-1.3.1
YpaBHEHUE. rae
Beinonnure -1 2 -9 —4
A= B =
IIPOBEPKY. { 3 —4} (23 1[!)
OrtBer:
{5 2
X= (—z —1)
(ITpounTaiiTe TEKCT U 3alMILUTE Pa3BEPHYTHIN
000CHOBaHHBIN OTBET).

OrneHnBaHuE TECTOBBIX 33aHUN:

- 3anaHue KOMOMHHMPOBAHHOIO THUIIA C BBIOOPOM OJHOTO BEPHOIO OTBETa M3 UETHIPEX
NPEUIOKEHHBIX U 000CHOBAaHMEM BbIOOpA CUMTAETCS] BEPHBIM, €CIIM MPABMWIIBHO yKa3aHa Iudpa
U TIpUBEJEHbl KOHKPETHbIE apryMeHTbl, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBIIAJICHNE C BEPHBIM OTBETOM OIIEHMBAaeTCs | OayuioM, HEBEPHBIM OTBET WJIM €r0 OTCYTCTBHE —
0 Gamnos.

- 3asgaHue KOMOMHHMpPOBAaHHOIO THIIA C BbIOOPOM HECKOJIBKMX BapHaHTOB OTBETa W3
IPEUIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM IPAaBUIBHO
yKa3aHbl MUQPPBI ¥ MPUBEICHBI KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMble TP BEIOOpE OTBETOB.
[TonHOE coBmageHue ¢ BEPHBIM OTBETOM OLleHHBaeTcs | Oamiom, eciu JOMyIEHb! OINOKN WK
OTBET OTCYTCTBYeT — 0 6ayUIoB.

- 3ajaHue 3aKpbITOrO THUIIA HA YCTAHOBJIEHUE COOTBETCTBUS CUMTAETCSl BEPHBIM, €CIIU
YCTAHOBJICHBI BCE COOTBETCTBHS (MMO3UIMM W3 OJHOTO CTOJOIA BEPHO COIOCTABJICHBI C
HO3ULKAMH Apyroro ctojbua). [lonHoe coBnageHne ¢ BEpHbIM OTBETOM OlleHUBaeTcs 1 6amiom,
HEBEpHbIN OTBET WM €ro oTcyTcTBHe — 0 6ayioB

- 3a/1aHNe OTKPBITOTO THIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET COBIA/AeT
C OTAJIOHHBIM IO COJEPKAaHHWIO W TOJHOTe. [IpaBUIIBHBIN OTBET 3a 3aJaHHE OIEHHUBACTCS B 3
Oaita, eciay IOMyIIeHa OjHAa OMIMOKA \ HETOYHOCTh \ OTBET MpaBHJIBHBINA, HO HE MOJHBINA - 1
Oa, eciu omymieHo 6osee 1 ommoOKu \ OTBET HenpaBWIbHBIN \ OTBET OTCYTCTBYET — () GaylioB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
0o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHp KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPEIENSAIOUIMEe  MPOLEAYyphl  OLIEHWBAHUS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUUH, COJAEp)Karcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpylOIIUX NOPSAAOK MU MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJarommxcs
I'VAIL

11. Mertoauydeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Meroauueckue yka3aHus i1 OOYYalOIUXCS 10 OCBOEHHIO JIEKIIMOHHOTO
MaTtepHana (eciu npedycmMompeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe W sICHOE HW3JIOKEHHE YdeOHOro marepuaia. HasHadeHune COBpEMEHHOW IJIEKIIMU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHHUHU
byHIaMEHTATBFHBIX Tpo0JeM TUCHUIUIMHBI, METOJOB HAyYHOTO ITO3HAHHS, HOBEUIIHX




JTOCTHKEHUI HaydyHOUW MBICTU. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIeKIus pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHOW o0yiacTH 3HaHUs, €€ MpoOeMbl, JAaeT IEeNbHOE NPEACTABICHUE O AUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUU, YPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaX10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NPOPECCUOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpPeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILIJICHHUS.

— MOsBJIEHHE HEOOXOIMMOT0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSI TEIbHOU PadoThI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOJIBI;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIACHATH IJABHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH MX B  Pa3JIMYHBIX
(bopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIAATHCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM Pa3aTOYHOIO MaTepuallia IpU IPOBEIEHUM KOPOTKHX JUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHMSI OTAEIbHBIX TEMATHK 10 JAUCLHUIIIMHE.

CrpyKTypa NpefocTaBieHUs JEKIHNOHHOIO MaTepuara:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.

—  @opMyIMpPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Nnroctpupyronme npumMepsl.

11.2. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHATUH (ecu npedycmMompeno yueoHvlM NIAHOM NO OAHHOU OUCYUNTUHE)

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4yeOHOro
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUH 00YyJaloLUMMUCS 10T pYKOBOJICTBOM ITpeToiaBaTes
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOpETEeHNs] YMEHUN M HaBBIKOB, OIbITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00Yy4aroIIerocs SBSETCS MPUBUTHE 00YUarOIIMMCS
YMEHMH U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYaAIOLUIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHUe M JeTalu3alis 3HAaHWHA IpH pelIeHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YeHHUS KOHKPETHOW yueOHOii
JUCIUIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS! TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHMS 3a/1aHUM;

— ofecrieyeHue palMOHAIBHOTO COYETaHUs KOJUJIEKTUBHON M MHAMBHUAyaJbHON (Gopm
00yJeHUsI.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUECKUX 3aHATHM
[IpakThueckue 3aHATHS HAUMHAIOTCS C 3allMCA B OKypHaJl MpernojaBaress
MPUCYTCTBYIOIIMX CTYACHTOB. 3aTeM OOBSABIISICTCS TeMa MPAKTUICCKUX 3aHIATHIM.




[IpenogaBaTenp YMTaeT yCIOBUE 3aJayd W TpEjIaraeT CTyJCHTaM CaMOCTOSTEIBHO
peIuTh 33a7a49y, UCIIONB3Ys 3HAHUS, TOTYyYCHHBIC CTYICHTOM Ha JIeKIuu. CTyIeHT, KOTOPBIH
MEPBBIM PELIWI 3a7ady, BBI3BIBACTCA K JOCKE. B ciydae eciu CTyIEeHT NMpaBWIBHO PELIHI
3ajady, OH moisydaet 5 OamoB. Eciu cTyseHT pemraer 3aja4dy ¢ MOMOIIBIO TpenoaBaTeds,
To mony4yaer 4 Oamta. 3aremM, B KOHIIE CEMECTpa, OIEHKH CTYJCHTOB (BKJIIOYAs OICHKY
MOCEIIAeMOCTH) TepeBOIATCS B OOHYChl (KadecTBO) or O g0 5 OaminoB. DTu OOHYCHI
N00aBISAIOTCS K 001ei cymMMe 0ajuIoB B paMKaxX MOJYJIbHO-PEHTHHIOBON CHCTEMBI.

CryneHTaM BbIIaeTCsl JIOMallHEee 3aJlaHue B BUJAC 3a/lad, KOTOPhIE OHHM CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus UIsi 0OYyJaIOMIMXCs MO MPOXO0KICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarOUIUICs BBIMOJIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcs 1Mo 3a04HOil (¢opMe 0O0ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, y oOyuwaromierocs (Gopmupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovyero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIepuOJ OOydYeHHs, IOMOTAeT IIOJYYUTh HABBIKM IOBBIIICHHS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMH  CAMOCTOSATEIbHYIO  paloTy
00y4aroIUX CSISIBIISIOTCS:

— y4eOHO-METOAMYECKHUI MaTepHal Mo JUCIUILINHE;

11.4. Meroauueckue ykazaHus Ui OOyyaroIMXCs MO IPOXOXKICHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH MpEeayCMaTpUBAET KOHTPOJb KayecTBAa 3HAHUH
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEUEHHE CEMECTpa C ILIeJIbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLUTUIMHBL.

B Teuenue cemectpa B cucteme nauctaHiuoHHoro obOyuyenuss ['VAII B ¢opme
TECTUPOBAHUS TPOBOJATCA JBE IPOBEPOUYHbIE padOThI IO pEIIEHUI0 33hady MU OJUH
TEOpEeTUYECKHil onpoc (rmepeueHb BOMPOCOB Ul TECTOB pa3MelleH B «baHke BOIpPOCOB» B
cucreme quctaHimonHoro ooyuenus I'Y AIT).

PesynbTaThl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OYAYT YUUTHIBATHCS MTPH MTPOBEACHUHT
MPOMEXYTOUHOW arrecTauuu (IPU  HCIOJIB30BAaHUM  OaJbHO-PEHTHHIOBOM  CHCTEMBI
OLICHUBAHMSI, KaXIblii BUJ KOHTPOJIA OIIEHWBAeTCA B 0OajuiaX, W3 KOTOPHIX (hopMupyercs
UTOTOBBIN pe3ysbTar).

11.5. Metoauueckue yka3aHus JJis OOYYAIOUIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[MpomexxyTouHass  arrecranus  OOydarOIIMXCS  MPEIyCMaTPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4deHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:

— o9K3aMeH — ¢opMa OICHKH 3HAHHM, MMOJYyYCHHBIX OOY4YaloOmMMCS B IPOIECCE
U3yUYEHHS BCEH AMCHUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOSATEILHOM pabOThI, CIIOCOOHOCTH
IPUMEHSATh MX Ul PELICHMs NPAKTUYECKUX 3ahad. DK3aMeH, KaK IPaBWJIO, MPOBOJIUTCS B



NEPUOJ HK3aMEHALMOHHOM CECCHMM U 3aBEpPLIACTCA aTTECTAMOHHOM OLEHKOW «OTIUYHOM,
«XOpOILOY», «YAOBIECTBOPUTENBHO», «HEYAOBIECTBOPUTEIBHOY.

Cucrema OLEHOK IpU TPOBEAECHUU IPOMEXYTOUYHOM aTTECTALlUMU OCYILECTBISETCS B
cooTBeTcTBUM ¢ TpeboBanusmu Ilonmoxkenuit «O TekyleM KOHTPOJE YCHEBAEMOCTH MU
IIPOMEXYTOUHOM arrectanuu cryaeHToB ['YAIL, oOyuaromuxcs mo mporpamMmmaM BBICILETO
oOpazoBanus» U «O MOJYIbHO-PEHTHHIOBOM CHCTEME OLIEHKM KayecTBa yuyeOHOH paboTbl
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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