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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarmpaBjaeHuto mnonaroroBku/ crnenuanbHocTH  09.03.02 «MHpOpMaNMOHHBIE CHCTEMBI U
TEXHOJIOTUM » HampaBieHHOCTH <«MH(OpPMAIMOHHBIE TEXHOJIOTHH B MEIHAWHIYCTPUI.
Hucnunmuna peanusyercs kadeapoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-2 «CrnocobOeH ompenensaTth Kpyr 3a7ad 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 MATEMAaTUYECKOT0 aHalIn3a U MOJECINPOBAHUS, TEOPETUYECKOTO U IKCIEPUMEHTATBHOTO
UCCIIEIOBaHMS B TPO(PECCUOHATIBHOM 1S TETbHOCTHI

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

CopepxaHue TUCIUIUIMHBI OXBaTbIBa€T KPYr BOMPOCOB, CBA3aHHBIX C TeopuUel
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMH JIMHEWHBIX YpaBHEHUW, JIMHEWHBIMU TMPOCTPAHCTBAMHU,
BEKTOPHOH anre0por U aHATUTHIECKON reOMEeTpHECH.

[IperoaBanye AUCHUILUIMHBI TPEIyCMaTPUBAET CieAyoue (OpMbl OpraHU3aLUuN
y4eOHOro Tpolecca: JeKyuu, HNpaKkmudecKkue 3aHAmus, CAMoCmosmenvHas paboma
obyuarowe2ocs.

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

OO0mias TpyAO0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISAET S5 3aueTHBIX enuHun, 180
YacoB.

SI3bIK 00yUYeHUs IO TUCIHUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJISIETCS] BAXKHOW COCTABHOM 4acThIO Kypca BBICUIEH MAaT€MAaTHKH, KOTOPBIN JIE)KUT B OCHOBE

BCEM CHUCTEMBbI BBICHIETO OO0pa3oBaHHS COBPEMEHHOrO  CIIELHUANUCTa M HU3Yy4aeT
MPOCTPAHCTBEHHBIC (POPMBI M  KOJMYECTBEHHBIC COOTHOIICHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenue  mgaHHOM  JMCHUIUIMHBI ~ TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJCHTa; CTUMYJIHPYET €ro BOOOpaXeHHE; pPAa3BHUBAECT €ro CYETHBIC
CIOCOOHOCTH; TO3BOJISIET JEMOHCTPUPOBATh LIEIEYCTPEMIEHHOCTb, OPraHM30BAHHOCTD IPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MTOHATHM.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TeM, YTO MaTeMaTHKa SIBJISIETCS HE
TOJIBKO MOIIHBIM CPE/ICTBOM pEILLEHHsI MPUKIATHBIX 3a/1a4 U YHUBEPCAJIbHBIM S13bIKOM HAyKH,
HO TaKXe€ U 3JIEMEHTOM OOIIel KyIbTypHI.

MareMaTHuecKue METOAbl HCCIEAO0BaHMs, MOJAEIMPOBAHUSA, IPOEKTUPOBAHMS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUIMHY, HT'PAIOT BCE OOJBIIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaUnTEeNbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOIIMMCS Pa3BUTHEM HayKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TakKe KOMIbIOTepU3aluell MpakTUYeckn Bcex obiacteil 3HaHUN. BO3MOXHOCTH yCIIEIIHOTO
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbSABISIEMbIM K
MaTeMaTHYeCKOMY OOpa30BaHHMIO COBPEMEHHBIX CIEIMAINCTOB B OOJACTH MaTeMaTHYECKUX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBnsieTcs (HOpMUPOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTYMEHTUPOBAHHO M SCHO
CTPOUTH YCTHYIO M IMCHMEHHYIO PEYb.

1.2. JlucumrimHa BXOJUT B COCTaB 00s3aTENLHON 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 m3ydeHUs AUCHUILIUHBI OOYUYAONIUICS JOJDKEH 00J1a1aTh CIICAYFOIIAMHE
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
OTpaHMYEHUS AJIS PELIEHUS OCTaBICHHbIX
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 BApHAHTHI IEUCTBUH C
JENCTBYIOINX
L[eJIbI0 BEIOOpA ONTHUMAJIBHBIX CLIOCOOOB
IIPABOBBIX HOPM,
pelleHrs 3a/1a4, B TOM YHUCJIE C TTIOMOIIIbIO
UMEIOIUXCS
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

O6menpodeccrnoHanbHbIE
KOMIIETCHITNH

aHaJIu3a U

JACATCIIbHOCTH

OIIK-1 Coocoben

€CTECTBEHHOHAYUYHbIC
1 OOIICHH)KEHEPHBIE
3HAHUSI, METO/IbI
MaTeMaTHYECKOTO

MOJICTTUPOBAHUS,
TEOPETUYECCKOTO H
AKCIIEPUMEHTATILHOTO
UCCIICIOBaHHS B
poQeCCHOHAIBHON

OIIK-1.3.1 3HaTh OCHOBEI MaTEMaTHKH,
(U3HUKY, BBIYUCIUTEIPHON TEXHUKH U
IPOrpaMMHUPOBAHUS

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

OIIK-1.B.1 umeTh HaBBIKH TEOPETUUECKOTO
U DKCIIEPUMEHTAIBHOIO UCCIICIOBAHUS
00BEKTOB MPOPECCUOHATHFHOU
JIESITEIbHOCTH

MNPUMCHATH

Ob6menpodeccnonanbHble

cpeacrBa
KOMIICTCHIIMHU

CHUCTEM

OIIK-8 Coocoben

MaTEMAaTHUYECKHUE
MOJEIN, METOIBI 1

MIPOCKTUPOBAHUS
MH(OPMALIMOHHBIX U
ABTOMATHU3UPOBAHHBIX

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

OIIK-8.Y.] ymeTh NpUMEHSAThH Ha IPAKTHUKE
MaTeMaTH4eCKHe MOJIENU, METOIbI 1
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, MOIYYECHHbBIE IIPU MU3YyYEHUU MaTepuaa JaHHOW IUCLUIUIMHBI, UMEIOT KaK
CaMOCTOATENIBHOE 3HAYCHHE, TaK M UCIIOJIb3YIOTCS PU U3YyYEHUHN APYTUX JUCLUIIINH:
- Maremaruka. Teopust BEpOATHOCTEN U MaTeMaTUYeCKast CTATUCTUKA

3. O0beM U TPYJI0EeMKOCTb JUCIUTUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENIBbHBIX BUAOB Y4eOHOM
paboThI 1O TUCIUIINHE (M paclpeielieHne 3TOH TPYA0EMKOCTH 110 CeMecTpaMm) MpeACTaBICHbI B

Tabnule 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemkocmup oucyunIuHl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
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)

KypcoBoi nmpoekt (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. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOSMKOCTH JUCIUIUIMHEI IO Pa3/ieiiaM U BUJIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TaOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasiesnbl, TEMbI TUCITUTITHHBI Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (qac) (dac) (qac)
Cewmectp 1

Paznen 1. KomrmuiekcHble Yrcia U MATPHITBI 6 8 12
Paznen 2. CucteMbl THHEHHBIX YpaBHEHUH 6 9 12
Pasnen 3. JIunelinbie MpocTpancTBa 5 0 12
Pasnen 4. Bekropsl 6 8 10
Paznen 5. TIpsimast Ha MIOCKOCTH 4 4 10
Pasnen 6. [Ipsimast v TUIOCKOCTH B TPOCTPAHCTBE 4 5 10
Paznen 7. KpuBble BTOpPOro mopsaka 3 0 10
HWroro B cemecTpe: 34 34 76
Utoro 34 34 0 0 76

[IpakThueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
npoQeCCUOHATBHOM 1EATENbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOuIE 4.

Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JIEKIIMOHHOTO ITUKJIA
Howmep pasznena Ha3Banue u copepxanue pa3JienoB U TeM JEKIIMOHHbBIX 3aHATHI

1. [TonsiTHEe KOMIUIEKCHOTO Yncia. [J[elcTBUS Hall KOMIUIEKCHBIMA YHCIIAMH B
anrebpanveckoir ¢opme. JleiicTBUs HaJg KOMIUIEKCHBIMH YHCIAMH B
TpuroHomerpuueckoi opme. @opmyna Myaspa. U3BneueHne KopHsS u3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonsitue matpuinpl. JIuHEHHbIE omnepanuu Haja maTpuuamu. JIuHelHas
3aBUCMMOCTh W HE3aBUCUMOCTb MATpull. TpaHCIOHMPOBAHHWE MATPHLI.
YMHOXeHHE MaTpuIl. MHOTOUYJIEHBI OT KBaApAaTHBIX MaTpuIl (4 yaca)
2. Omnpenenurenu u ux cpoiictBa. OOpaTHas MaTpuiia. Perenue mpoctermmx
MaTpU4HbIX ypaBHEHUH. MaTpuyHblli METOJ PEIICHUS JUHEHHBIX




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. JIluHelHble npeoOpa3oBaHud. MaTpuua  JIMHEWHOTO
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 npou3BeAeHUE 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 IUIOCKOCTU. PaccTosiHue OT TOUKH 0 NPAMOM Ha
I0CcKOCTU. PaccrosiHue Mexay napauienbHbIMU NPSMBIMU. (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 mexny napamienbHbIMU IIOCKOCTSAMU. PaccTosiHMe OT TOYKH
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
JIMHEMHBIX
ypaBHeHU. 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

Pemenue 3agau

15.

[IpsiMast 1 IIOCKOCTH
B [IPOCTPAHCTBE

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

TpynoemMkocTsb,
(gac)

N3 Hux
MPAKTUYECKON
MOATOTOBKH,
(dac)

Ne
paszena
JIACITATT

JINHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKEe/ BHITIOTHEHUE KyPCOBOU PabOTHI




Y4eOHBIM MJIAaHOM HE TPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbsr camocTosiTenbHON paboTHI M €€ TPYAOEMKOCTh IPUBEICHBI B TA0IUIIE 7.

Ta6mmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYT0EMKOCTh

N Bcero, | Cemectp 1,
Buna camocrositensHOM paboThI

qac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia 19 19

nucuuraHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Bremonaenue pedeparta (P)

[ToaroToBka K TEKyIIeMy KOHTPOJIEO 99 99

ycneBaemoctu (TKVY)

Jowmamnee 3ananue (J13) 18 18

KonTponbusie pabotsl 3a0uHnKkoB (KP3)

IToaroroBka K MpoOMeEXyTOYHOU

arrectaruu (I1A) 17 17

Bcero: 76 76

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM pabOThl 00YYAIONIMXCS TTO TUCIUIUIUHE (MOTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepuallbl JUIsl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX M3aHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

Komuectso
SK3EMIUISIPOB B
Ugiﬂ;i))lr}))/ec bubnuorpaduyeckas ccpiika oubmiorexe
(KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)
YK 514 BBK Bexnemumesa JI.A., [lerposuu A.1O., Uybapos U.A. 200
22.151 642 COopHUK 33724 IO aHATUTHYECKON TEOMETPHH U
JUHEHHO# anredpe: Yue6. mocooue / [Tox pexn. 1.B.
Bexnemumiena. — 2-e u3a., nepepad. — M.: DUSMATIIAUT,
2006. — 496 c.
VK Kazaxos A.fl, Makaposa M.B. Maremaruxka. 50
517.521(075.8) Amnanurnueckas reomerpust: yue0. [Tocooue / CIIO.:
I'VAIIL 2019. - 51 c.
http://e.lanbook.co | beknemures, J[.B. Kypc aHanuTHYECKOM T€OMETPUH K OBC Jlanp
m/book/58162 JUHEWHOH anreOphl. [DIeKTPOHHBIN 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 M0 aHATUTHIECCKO# 9BC Jlans
m/book/72575 TeOMETPHH U JTHHEHHOM anredpe. [DIeKTpoHHbIH 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 aHAINTHYECKasi TeOMETpHsI : yueOHoe mocobue / A. 1.

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

K. UBanosa, O. A. OxyneBa, H. A. TonueHHUKOBA ; 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 IMpunyrkas, W. /1. Yepusix. — 5-e u3a-e, ucop. u 101, —

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

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:
WznatenscrBo Opaiit, 2019. — 340 ¢

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

Caburos, U. X. Jluneitnas 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 3aaHUI:
yaeOHoe rmocoOue /it 0akaaBpuara U CrieluagInTeTa
/ E. T". ITaxomoBa, C. B. PoxkoBa. - Mockaa :
WzparensctBo FOpaiit, 2019. - 110 c.

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

Jly6siruna, E. H. Jluneitnas anreOpa: yueOHoe
noco6ue s By3oB / E. H. JIyosruna, E. M.
BeutomoB. - 2-e u3z. - Mocksa : M3narenscTBo
FOpaiir, 2019. - 150 ¢

Ilepeuenn
TeHeKOMMYHHKaHHOHHOﬁ ceTn

1. HCpC‘-ICHB QJICKTPOHHBIX O6pa3OBaTeJ'IBHBIX peCcypcoB

SJICKTPOHHBIX O6p8.30BaTCJ'ILHBIX

«HTEepHETY,

pecypcoB

npuBeseH B Tabmuie 9.

Tabmmma 9 -

TEJICKOMMYHUKAMOHHOU ceTu «HTepHET»

UH(POPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTn « HTepHeT»
UH(pOPMAaIMOHHO-
HEOOXOJUMBIX IS OCBOCHHS JIWCIUTUTHHBI

[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

8. Ilepeuenb MH(POPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO 0OECHEUEHUs, HCIOIB3YEeMOT0 TIPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIINHE.
[lepedeHp UCONB3yeMOr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne i/t Haumenosanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCIT0JIb3yEeMbIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaaIbHO-TEXHUUECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOIMMOCTH)
1 | YueOHnas ayauropus 1ist 3aHATUH JIEKIIMOHHOTO THIA, 3aHATHH ya. I'acremnno, a. 15,

CEMHHApPCKOI0 TUIa, IPYIIOBBIX U HHAUBUAYAIbHBIX
KOHCYJIbTaIMi, TEKYIIEr0 KOHTPOJIS ¥ POMEKYTOUHON
arrectauuu. OcHamenue: Crennanu3upoBaHHas MeOellb;
TEXHUYECKHE CPEACTBA O0YUYEHHUs, CIIyKaIlue JUIs
IpeJcTaBiIeHNs yueOHOoM nHpopmay 60IbIION ayAUTOPUH;
Ha0O0p AEMOHCTPALIMOHHOI0 000Py10BaHHUS

2 | YueOHas ayAUTOPUS IS IPAKTHYECKUX 3aHATHIMA, 3aHATHIA yn. I'acremno, a. 15,
CEMHHAPCKOI0 TUIA, IPYIIIOBBIX U HHAUBUAYAIbHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJISA U IPOMEKYTOUHOMN
arrectauuu. OcHamenue: Crennanu3upoBaHHas MeOelb;
TEXHUYECKUE CPEJICTBA OOyUEHUSs, CIyKaIue JIst
npeacTaBiIeHus yueOHoi nHpopmaly 60IbIIONH ayAUTOPUH;
MIEPEHOCHOM Ha0OP IEMOHCTPAIIMIOHHOTO 000PY/TI0BAHUSI

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONH AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI MPOMEKYTOUHON aTTeCcTalluu

By npomexyTo4HOM aTTecTanun [lepedyeHp OLICHOYHBIX CPEACTB

DK3amMeH Cnucok BOMpoOCOB K IK3aMEHY;
TecTsl.




10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CPOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIoNIUMUCS TPUMEHSETCS S-OayThbHas MIKaia OIEHKA CcHOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0amnpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

OI11eHKa KOMITETEHIUN

XapakTtepucThka chOpMUPOBAHHBIX KOMIIETEHITIN
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyuvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuat;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €T0 HU3JIaraeT;

— ONMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPBI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHUS C MPAKTUYCCKON
JeATEIIbHOCTHIO HAIIPaBIICHHUS;

— YyMeJI0 00OOCHOBBIBACT U aPTyMEHTUPYET BBIABUTAa€MbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX IOHSATHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00y4Jaronuiicsi TBEpPI0 YCBOMII IIPOTPAMMHBINM MaTepuall, IPpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIaJICET CUCTEMOM CTelHaIn3uPOBAHHBIX OHSITUH.

«XOPOIIIO»
«3aYTCHO»

— o0yyJaromuiicss YCBOMII TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbLKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM HNPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— cJ1a00 apryMeHTHPYET HayuHbIE MTOJIOKEHHUS;

— 3arpynHsieTcs B GOpMYJIUPOBAHUHU BBIBOJOB U 000OIIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeMAIU3UPOBAHHBIX OHSITHIA.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0yyJaromuiicss He YyCBOWJI 3HAUUTENbHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIPH
paccMOTpeHHH pobJIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITBIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYIHMPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJICTBOPUTCIILHO»
<«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WA MHBIE MAaTEPUAIIbI.
Bormpocs! (3agaun) nms sKk3amMeHa mpeIcTaBlieHbl B Tadimie 15.

Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne ni/m [Tepeuens BompocoB (3a7a4) A7 IK3aMeHa Koz
WHJMKATOpa
YK-2.3.1
3ananue 1.
1. 1) BbIYHCIUTH MPOU3BEACHUE KOMIUICKCHBIX YHCET B
anrebpandeckoi popme 3amucu
(54 2i)=* (6 + 5i)




Otget: 20+37i

2) BepHo s yTBepkacHue: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YMCEI B ainredpandeckoit popme
3aIlMCH PaBHA MTPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEN
COMHOXHUTEIEH». OTBET apryMEeHTUPYUTE.

Oteert: Hegepno (BepHBIM 0TBETOM SIBJISIETCH
yTBep:kaeHue: «JlediCTBUTeJbHASE YacTh MPOU3BeEACHUSA
KOMIUIEKCHBIX 4HceJ B ajredpamveckoil ¢gopme 3anucu

BBIYHCJISIETCSA KaK pa3HOCTh Npou3BeIeHUst
AeHCTBUTEJbHBIX YACTell M MPOM3BeeHUs] MHUMBIX YacTeil
COMHOKHTeEJIEH»).

3aganue 2.

1) BbIYHCIUTH MPOU3BEICHHE KOMIUICKCHBIX YHCET B
anreOpanveckoit popme 3anucu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

2) Bepno su yrBepkacHuUE: «/leiicTBUTEIbHAS YaCcTh
IPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anreOpanyeckon popme
3aIIMCH BBIYHCIIAETCS KaK PA3HOCTh IIPOU3BEICHUS
JEHCTBUTENIBHBIX YaCTEH U MPOU3BEICHUS MHUMBIX YacTeH
COMHOXkHUTENEN». OTBET apryMeHTUpPYHTE.

OtBer: BepHO (BepHBIM OTBETOM SIBJISIETCH YTBEpiKIAeHHE:
«/leficTBUTEeIbHASA YACTh MNPOM3BEICHU KOMILIEKCHBIX
yucesa B ajaredpanvyeckoi gopme 3anucu BbIYHCIAACTCH KAK
PAa3HOCTL NPOU3BEACHHUS JACHCTBHUTEJIBHBIX 4YacTedl H
NMpPou3BeIeHUs] MHUMBIX YaCTel COMHOMKHTEIei»).

3ananue 3.
1) BbYMCIUTH TPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit popme 3anucu
(7 + 4i) = (4 —3i)

Otget: 40-5i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCel B alire0pandeckoit popme
3aMKCH BBIUUCISIETCS 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/ISAETCH KAK Pa3HOCTH
NPOM3BeJleHUs1 IefiCTBUTENbHBIX 4YacTed M MPOM3BeIeHUs!
MHHMBIX YacTell COMHOKMTEJIE).

3amnanue 4.
1) BbruuciuTh Npou3BeICHUE KOMIUICKCHBIX YUCEN B




anreOpanveckoit hopme 3anucu
(9 — 4i) = (8 — 5i)

OtBet: 52-77i

2) Bepno nmu yrBepxaenue: «JlelicTBUTEIbHAS YaCTh
MIPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B anre0pandeckoil popme
3aMKCH BBIUMCISIETCS KaK IPOU3BEICHUSI MHUMBIX YacTeil
COMHOXMUTENEN». OTBET apryMeHTUPYITE.

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

BbIYHCJ/ISIETCS KaK pPa3HOCTh Npou3BeleHus!
AeHCTBUTEJbHBIX YAaCTell U NMPOM3BeeHUs] MHUMBIX YacTeil
COMHOKHUTeEJIEeN»).

3agaHue 5.

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

OtBer: 60-51i

2) Bepuo nu yrBepxkaeHue: «IIpoun3BereHie KOMIUICKCHBIX YHCEI
B ajredpanyeckoil Gopme 3amucu MOXKET ObITh BBIUHCIIEHO I10
IIPaBWJIy BBIUMCIICHHUs IPOU3BEIEHUS MHOrowieHos» OTBer
apryMEHTUPYWTE.

Otser: BepHo (IpH 3TOM HYKHO YYHTHIBATh, YTO 2= - 1)

3aganue. VYK-2.V.1

1) BbBIYHCIUTH MPOM3BEICHNE KOMIUICKCHBIX YHCET.

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

H o o ﬂ- o

OTBer: 35((‘05‘5 + isin E) = 35§

2) BepHo nu yrtBepkIcHHE: «JIJsi BBIYMCICHHS MPOM3BEICHUS
KOMIIJIEKCHBIX ~ YHCEI  HEeoOXOoauMO  3amucaTb HX B
anredpandeckoM Buje». OTBET apryMEeHTUPYHITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:

«IIpu BBIYMCIEHHMH TPOM3BEACHUS KOMILUIEKCHBIX YHCeJ] B

TPUTOHOMETPHYECKOMI (popme MOIYJIb pe3yJjbTaTra

BbBIYMCJIACTCH KAK MpOU3BeleHHe MOAYyJedH MHOKUTeel, a

apryMeHT 4McJIa PABEH CyMMe apryMeHTOB COMHOKHTeJIei»).

3amanue. YK-2.V.3

1) Berunciauth JacTHOE KOMIIIEKCHBIX qucen B

TPUTOHOMETPHUYECKOU (hOopMe 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
U apryMeHTa JAeIuMOro Ha apryMeHT jgenutens». 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

JeJIUTEJIsI U APrYMEHTA JIeJIMMOT0»).

Kak Ha3piBaercst popma 3arucu KOMIUIEKCHOTO YHCIIa, UMEFOIas
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| —
MOYJIb 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
YMHOKEHHSI KOMIIJIEKCHBIX YHCeJ Z1 M Z2.

OIIK-1.3.1

Pe3ynbpTaT 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 aredpanveckoil u
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 HCII0JIL30BATH TPUTOHOMETPHYECKYI0 (hopMy
3alliCcH U AeliCTBOBATH 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 JAaHHOM cJjiy4ae 12 pa3 yMHOKHTB YHCJIO 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
CBOH BBIOOD
OrtBet: Ilpn Bo3BeeHNH KOMILJICKCHBIX YHcCeJ B CTelleHb 0oJiee
PALMOHAJILHO HCI0JIb30BATh TPHTOHOMETPUYECKYI0 (hopmy
3allMCH M AelCTBOBATD 10 CJleyIoleMy NpaBujy: Npu
BO3BeJeHUH KOMILJIEKCHOI'0 YHCJIA B CTeNeHb MOAY.JIb YHCIa
BO3BO/JMTCS B 3Ty CTelleHb, apIYMEHT YMHOKaeTcsl Ha
N0Ka3aTe/b CTeNeHH.
EcJin :xe ncnosb3oBath ajredpanyeckyro ¢gopmy 3anmcH, 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 cnucka nuppoBbie CPeACTBa, 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 cniricka u@poBbIe CpeicTBA, KOTOPbIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JTaHHOW 3aJ1auH.

a) Microsoft Access

b) Wolfram Mathematica

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

1. Haiitu matpuny C = 34 — 5B ‘. roe

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

-3
OTtBer:
-2 5 -9

€= ( 4 -6 6 )
2. BriGepure u3 criucka udpoBbie cpeicTBa, 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 cniricka u@poBbIe CPeICTBA, KOTOPbIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCIICHUS ,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. 3anuimmTe pe3yabTaT ACHCTBUN Hall MaTpUIlaMU
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 crivicka U(POBbIE CPEACTBA, KOTOPHIE MOTYT
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
NMpUMEHEHbI IJIs1 peleHusl TaHHOii 3a1a4u oTHocuTCs Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKOIIEe
00/1b111011 HA00P MaTeMaTHYeCKUX (PDYHKIMIA B TOM YHCJIe
CHCTEMY KOMINBIOTEPHOI ajredpbl, OpUEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYHCJICHUSIMH U
BH3YaJIbLHBIM CONPOBOKIEHHEM.

3amanue 2.
1) Haiitn mpousBenenue matpun A * B, rie

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 U1 pelleHus JaHHoi 3axaun oTHocuTest 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 ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI IJIs1 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 ¢ BLIYUCIECHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

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 HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJIEHUSIMH H
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
NMOAT0OTOBKY HHTEPAKTHBHBIX IOKYMEHTOB C BHIYMCJICHUSIMH 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:

J1st Toro 4roObl BHIYUCIMTH ONpefeuTe/]b BTOPOro Mopsiaka
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) OOocHYHTE KaK BBIYHCIUTH ONPEIEIUTEIh BTOPOTO MOPSIKA.

OT1Ber:
Jliist Toro 4To0bl 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 OMPEICIIUTENIb BTOPOTrO 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 BTOpPOH (1M0004HON)
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 NMPOU3BEIeHHs 3JIeMEHTOB IJIABHOW JANMAaroHa U
BbIYeCTh NPOM3BEJACHHE JJIEMEHTOB BTOPOi (10004HOI)
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 ompeenuTeNb 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 yKcen, Cpeau 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 CTPOKHM MaAaTpPHUIIbI HA3BIBAIOTCH 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 OTHOLIEHHUIO APYT K ApYry (Al — 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 cucrema anreOpanyeckux ypaBHEHHM, KaXKI0€e 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] CHCTeM 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 ypaBHEHHUM MPUMEHSIIOTCS B TOM CIIydae, €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) MOTYT
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
anreOpanyecknX ypaBHEHUN MPUMEHSIOTCS B TOM Clly4ae, €Cliu
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 JIHHEHHBbIX YpaBHeHuil I'aycca, npyrue MeToasl
(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 HEHYJICBOE PEIICHUE?

VK-2.V.3




OtBer: OgHOpOAHAS cHCTEMA JIMHEHHbIX YPABHEHUI HMeeT
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 pagunycom?

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, HA4aj0 KOTOPOI'O COBIIAJACT 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?
Oter: CkajsipHOe NpOU3BeJAeHNE 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: CkaasipHOe NPOU3BEICHHE BEKTOPOB ONpeNe/sieTcs: 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 TOYKHM /10 TPSIMOM PABHO JJIMHE
NeprneHInKyJsIpa, ONYIEHHOr0 U3 JAHHOH TOYKH HA MPSIMYIO.

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 uUImeHTOM

Otsert:

¥y=-1,25x+6,5

3aganue 2. CocTaBUTh YpaBHEHHE NPSIMOM 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

3apmanve 3. CoOCTaBUTh ypaBHEHUE MPSAMON MNPOXOAsUIeH uepes

. L xt+16 y—9
touky M(—1,—3) u napaiensHoO psIMoit . =
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 BHJAE 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 ypaBHEHMEM OMUCHIBAETCS TUIOCKOCTH B JI€KapPTOBBIX
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, 4ro0npl 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 ypaBHeHHMEM ONHMCHIBAE€TCS NpsMas, MPOXOoIdlIas uepes3
TOYKY (X0, Yo, Zo) M UMEIOIIAs HAMNPaBIAIONINI 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 IIpAMasi, Ipoxoasdniasa 4€pes3 ABC
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 NepeceKaloMnXcs MJI0CKOCTeH — 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, — HANPaBJIAIOIINE 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 OTPEAECTUTh 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 YpaBHCHHEC 3JIJIMIICA.

OTtBer: KaHOHM4YecKOe YpaBHEHHUE JIJIMIICA HUMeeT 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 Napado/ibl HMeeT BH/L
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 pabOThI
Mpe/ICTaBiICHbI B Tabuie 17.
Ta6ymma 17 — [lepedern TeM 11 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOM paOOThI

No 11/ [IpumepHbIil TepeyeHb TEM IS KYpPCOBOTO 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
[TpumMepHBIi TepeyeHb BOIPOCOB ISl TECTOB
/11 WHJUKATOpa
1 | dana matpuia 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
NPaBUJIbHBIM OTBET M 3allUIINTE apryMEHTBI,
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
NPaBUIBHBIA OTBET M 3alMIIMTE apTyMEHTHI,
000CHOBBIBAIOLIHE 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
NPaBUJIbHBII OTBET M 3alUIIMTE apryMEHTBI,
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 OJHOH TNPAMOI

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

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

BekropHoe 1)  xoiuMHeapHO# IIocKocTH, B KoTopoi | OITK-1.V.1
MIPOU3BEJICHUE JeXaT MepPEeMHOKAEMbIE 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
MPaBUJIBbHBIM OTBET W 3alMIIUTE APTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP 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 | (MuCTpYKIIMSA: TIpounTaiite TEKCT, BHIOEpHTE
BEJIMYMHA NPaBUIBHBIA 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: IIpounrtaiiTe 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: IIpounTtaiiTe TEKCT, BbIOEpHUTE
NPaBUIBHBIA OTBET M 3allMIIMTE 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. ..
(Muctpykumst: TIpounTtaiiTe TeKCT, BBHIOEpPHTE
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: IlpountaiiTe 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: IlpounrtaiiTe TeKkcT, BbIOEpHUTE
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)

(Uncrpykuus: 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
Orteer: 3)
(Muactpyknus: IlpounTtaiiTe TEKCT, BBIOEPUTE
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 apryMEHTBI,
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: IIpounrtaiiTe 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: IlpounTaiite Tekct, BbIOEpUTE
NpaBUIbHBIC BapUAHThl OTBETOB M 3alHIINTE
apryMCHTHI, 000CHOBBIBAIOIINE 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)
Wuctpykuus: IIpountaiiTe TEKCT, BBIOEpUTE
NPAaBUIbHBIA OTBET M 3aIUIINTE 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
OTIpeNIeNsIeTCs o )
dbopmyre: 3) tw'e= ‘ﬁ
Y we=|i
OrtBer: 1)

Wnctpykuus: IlpountaiiTe Tekct, BpIOepuTe
MIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

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, BhIOepUTe
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) (1;2
{xl—l- 2x,=0 4) (2;1)
4x, +8x,=1
! - Otger: 2)
K
METOIOM pamepa Wuctpykuus: Ilpounrtaiite TekcT, BeIOEpUTE
MIOJTY4€H OTBET. ... .
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
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JIMHEHHBIX YpaBHEHUH 2) (0;1;0)
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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,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
Kakoii 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
PUMEHSIOTCS B TOM 5) Martpuna He | 6) OGpatHo#
cilyyae, eclly ... KBaJ[paTHast MTPHIIBI
OtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)
(Muctpykums:  Ilpouwrtaiite  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
Beinonaure -1 2 -9 —4
A= B =
IIPOBEPKY. { 3 —4} (23 1[!)
OrtBer:
{5 2
X= (—z —1)
(ITpounTaiiTe TEKCT U 3alMILUTE Pa3BEPHYTHIN
000CHOBaHHBIN OTBET).

OreHUBaHUE TECTOBBIX 3aJaHUM:

- 3amanue KOMOMHHPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa W3 YETHIPEX
IPEUIOKEHHBIX U 0O0CHOBAaHMEM BbIOOpa CUMTAETCSI BEPHBIM, €CJIM MPABUWIIBHO yKa3aHa Iudpa
U TpHUBEICHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble Tpu BbIOOpe oTBeTa. lloiHoe
COBIIAJICHUE C BEPHBIM OTBETOM OlleHUBaeTcs 1 6aymiom, HEBEPHBIM OTBET WIN €ro OTCYTCTBUE —
0 G6amnos.

- 3agaHMe KOMOMHUPOBAHHOTO THIA C BBIOOPOM HECKOJIBKHMX BapUaHTOB OTBETa U3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3aHbl HUGPbI U NPUBEAEHBl KOHKPETHBIE apryMEHThI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TosHOE coBmazeHue ¢ BEPHBIM OTBETOM OlLIEHHBaeTcs 1 0ayuioMm, eciu JAOMYIIEHbI OINOKY WIN
0TBeT OTCYTCTBYeT — 0 6ayuIoB.

- 3ajgaHuMe 3aKphITOrO THIIA HA YCTAHOBJIEHHE COOTBETCTBUSI CUHMTAETCS BEPHBIM, €CIU
YCTAQHOBJIEHBl BCE COOTBETCTBHS (IIO3UIMM W3 OJHOIO CTOJOLIAa BEPHO COIOCTaBJIEHBI C
NO3UIUSAMH ApYyroro crojoua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 Gamiom,
HEBEpHBIN OTBET MJIU €ro oTcyTcTBHE — 0 OaioB

- 3a1aHNe OTKPHITOTO THIIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIM OTBET COBIA/IAET
C STAJIOHHBIM IO COJEpKaHHIO U NojHoTe. [IpaBuiIbHBIN OTBET 3a 3ajaHMe OLlEHUBaeTcs B 3
Oauta, eciid JIOMyIleHa OfHa OMMOKa \ HETOYHOCTH \ OTBET MPABWIIbHBIN, HO HE MONHBIH - 1
Oa, ecnu nomyiieHo 6osee 1 ommOku \ OTBET HenpaBUIIbHBI \ 0TBET OTCYTCTBYET — () OALIOB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYarolUXCsl 3a04HOH (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEICIIONINE  MPONEAYPhl  OIICHWBaHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIMX dTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COZIepKarcs B
JOKaJbHBIX HOpPMaTUBHBIX akTax [VYAIIL, periaMeHTHpyrOIMX TMOPSJIOK U IPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4JaroImuXxcs
I'VAIL

11. Meroauveckue yKazaHus I 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTILIMHBI

11.1. Meroauyeckue yKazaHus s OOYYAOIIMXCS 110 OCBOCHUIO JIEKIIHOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbiM NIAHOM NO OAHHOU OUCYUNTUHE).

OCHOBHOE Ha3Ha4YEHHE JICKIMOHHOTO MaTephaja — JIOTHYSCKH CTPOMHOE, CHCTEMHOE,
ryOOKOe W SICHOE H3JIOKEHHE ydeOHOro marepuaina. HasHaueHHe COBPEMEHHOW JICKIMH B
paMKax JUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO TI0 TEME, & B OCBOCHUH




dbyHIaMEHTAIBHBIX TpOOJIeM IUCHHIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIINX
JOCTHKEHUI HaydyHOUM MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOIHMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapar
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeIbHOE MPEJCTaBICHHE O AUCIUIUIMHE,
[IOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[InaHupyeMble pe3yiabTaThl IPU OCBOSHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)/10i KOHKPETHOH TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOH pabOThl COBMECTHO € MPENOaBaTEIEM;

— pa3BuTHE NpPO(EeCCHOHANBLHO-IEIOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIIJIEHHUS.

— TOsBIJIEHUE HEOOXOAMMOro HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITENIbHOM paboThI;

— IIOJIy4YeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM M TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS Ha ONMKaiIIne TObL;

— Hay4YyUTbhCS METOJUYECKH oOpadaThiBaTh MaTepuan (BBIACIATH TJABHBIE MBICITH H
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITh HMX B  Pa3IMYHBIX
bopMynupoBKax);

— TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekUMOHHBI MaTepualn MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CIalJloB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuaia IpU MPOBEIEHUU KOPOTKHX JUCKYCCUIl 00
O0COOCHHOCTSIX MPUMEHEHHSI OTAETBHBIX TEMATUK 10 JUCLHUTIIHHE.

CrpyKTypa npeiocTaBieHusl JEKIHOHHOIO MaTepuana:

— Ornpenenenuss MaTeEMaTUYECKUX TEPMHUHOB.
—  @opMyIMpPOBKA TEOPEMBI.

— JlokazarenbCTBO TEOPEMBI.

— Hnnroctpupyroiye npumMepsl.

11.2. MeTtoauueckue ykazaHUS sl OOYYaOIIUXCS MO TPOXOXKACHUIO MPAKTUUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM NO OAHHOU OUCYUNTIUHE)

[IpakTHueckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aniu y4eOHOTO
mporecca, 3aKIIF0Yaroniasicsl B BHIOJHEHUN 00YJAOIIUMUCS TTO0J] PYKOBOJICTBOM IIPETIOAaBaTEIs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C 1eJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUST YMEHU Y HABBIKOB, OITBITA TBOPUECKOH JICITSILHOCTH.

[enpro MpakTUYECKOTO 3aHITHSI ISl 00YJaOIIerocs SBISETCS MPUBUTHE 00YUIAOIIMMCS
YMEHHI W HaBBIKOB MPAKTUYECKON JISATEITBHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnaaupyemblie pe3yiabTaThl MPU OCBOCHUH 00yUYAIONTUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKkperuieHHWe, YriayOJIeHHWe, pacIIpeHHe | JeTalu3alis 3HAHWHA TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJIQJICHMEC HOBBIMH METOJaMH M METOJMKAMU HW3YYCeHUsS KOHKPETHOH y4eOHOMH
JUCITUTLIIAHBI,

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJTHCHMS 33 TaHHI;

— ofecriedueHre palMOHAIBLHOTO COYETaHUsl KOJJICKTUBHOM M WHAMBHIYATbHOU (Gopm
o0yueHusl.

TpeboBaHus K OPOBEICHUIO OIPAKTUUYECKUX 3aHATHNA
[IpakTHueckue 3aHATHS HAYMHAIOTCS C 3alUCH B OJKypHajd MpernojaBaTeist
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTe€M OOBSBISICTCS TeMa MPAKTHUECKUX 3aHSATHH.




[IpenogaBaTenp YMTaeT yCIOBUE 3a7ayd W TpEjIaraeT CTyJCHTaM CaMOCTOSTEIBHO
peIuTh 33a7a49y, UCIIONB3Ys 3HAHUS, TOTYyYCHHBIC CTYICHTOM Ha JIeKIuu. CTyIeHT, KOTOPBIH
MEPBBIM PELIWI 3ajady, BBI3BIBAETCS K JOCKE. B ciyyae eciu CTYAEHT MPaBUIIBHO PEIINI
3ajady, OH moisrydaet 5 OamoB. Eciu cTyneHT pemiaer 3amady ¢ 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 001el 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 JUIsi 0OyJarOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUIUiCs BBIMOJIHAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcs 1Mo 3a04Hoil (¢opMe 0O0ydeHMs, caMOCTOsTElIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHS CaMOCTOSITENIbHON paboThl, Yy oOydwaromierocst (hopMupyercs
1enecoo0pa3sHoe IIaHUPOBaHUE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUs
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IEpPUOJ OOY4YEHHs, MOMOraeT IOJyYUTh HABBIKA IIOBBIIICHUS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4aroIUX CSISIBIISIOTCS:

— y4eOHO-METOAMYECKHUI MaTepHal Mo JUCIUILINHE;

11.4. Meroauueckue yka3zaHus JUIs OOy4aroIMXCs MO IPOXOXKICHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH MpeayCMaTpUBAET KOHTPOJb KayecTBAa 3HAHUH
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TE€UEHHE CEMECTpa C ILIENbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLUTUIMHBL.

B Teuenue cemectpa B cucteme aucTaHiuoHHoro oOydyenus ['VAII B ¢opwme
TECTUPOBAHUS TPOBOJATCA JBE MPOBEPOUHbIE pPAaOOTHI IO PEIIEHUIO0 33had MU OJUH
TEOPETUYECKHIl onpoc (MepeueHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIpPOCOB» B
cucreMe quctaHimonHoro ooyuenus I'Y AIT).

PesynbTathl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OYIyT YYUTHIBATHCS TP MPOBEICHUN
MPOMEXYTOUHOW  arrecTandud (IpU  HCIOJIB30BAaHUM  OaJbHO-PEHTHHIOBOM  CHCTEMBI
OLICHUBAHMSI, KaXIbIii BUJ KOHTPOJIA OIIEHWBAeTCS B 0OajuiaX, W3 KOTOPHIX (hopMupyercs
UTOTOBBIN pe3ysbTar).

11.5. Metoauueckue yka3zaHus Al O0y4aronuxcs MO MPOXOXKICHHIO MPOMEKYTOUHOMN
aTTeCTallnn.

[IpomexyTounas  arTectanus  OOydYalOIMIMXCS — MpeAyCMaTpUBaeT  OIICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOy4JaIOmMUMCS B TIPOIECCEe
W3Yy4YEeHUsI BCEHW MHMCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CAMOCTOSITEIFHOW paOOThI, CIIOCOOHOCTH
HpI/IMeHSITI: nux ajsda peIJ_IeHI/IH npaKTqucxnx 3a1a4. 9K3aMeH, KaK HpaBI/IJIO, HpOBOILI/ITCSI B
MepUoJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOM OIEHKON «OTIUYHO»,
«XOPOLIOY, «YJOBIETBOPUTEIHHOY, «HEYTOBICTBOPUTEIHHO.



Cucrema OLEHOK NpHU TNPOBENECHUU NPOMEXKYTOYHOW ATTECTALMHU OCYILECTBISETCS B
COOTBeTCTBUU C TpeOoBaHusiMu [lonoxkennit «O TeKymeM KOHTPOJIE YCIIEBAEMOCTH |
IPOMEXYTOUHOM arrectanuu cryaeHToB ['YAIL, oOyuaromuxcs mo mporpamMmmaM BBICILETO
oOpazoBanusi» U «O MOIYIBbHO-PEHTHMHIOBOM cHCTEME OILIEHKM KadecTBa yueOHOU paboThl
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
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IToanuce BHECHIETO
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Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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