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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BBICIIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarpaBJeHUI0 MOATr0TOBKH/ crienuanbHOCTH 23.03.01 «TexHomorus TpaHCIOPTHBIX MPOIIECCOBY
HanpasiieHHOCTH «OpraHu3anusi N€pPEeBO30K U YIPABICHUE B €IMHON TPAHCIIOPTHOW CHUCTEMEM.
Hucnunmuna peanusyercs kadeapoit «Nely.

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBITYCKHUKA CIETYIOUIMX KOMITETCHIIUMA:

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH 1M W BBIOUpATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
pPECYpCOB U OTPAaHUUYECHUI»

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHbIE M OOIIEMH)KEHEPHBIC 3HAHU,
METO/Ibl MAaTEMaTHYECKOI0 aHAIN3a U MOJICTUPOBAaHUS B TPO(HECCUOHATILHOM NEATEIBHOCTI

CopepxaHve IUCLUIUIMHBI OXBaTbIBa€T KPYI BOIPOCOB, CBS3aHHBIX C TEOpUEH
KOMIUIEKCHBIX YHCEJ, CUCTEMaMU JIMHEMHBIX YPaBHEHUW, JIMHEWHBIMU MPOCTPAHCTBAMHU,
BEKTOPHOU anreOpoi U aHATUTUIECKON TeOMeTpHei.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cieayromue (OpMbl OpraHU3aliH
y4eOHOTO TIpolecca: JleKyuu, NpaKmuyeckue 3auAmus, Camocmosmenvhas paboma
obyuaroue2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OOmast Tpy0eMKOCTh OCBOCHUS JHUCHIUILIMHBI COCTaBISACT S5 3aueTHBIX enuHull, 180
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenogaBaHus TUCITUATITUHBI

Hucnummuaa «MaremaTtuka. AHAaTUTHYECKas TEOMETpUs W JIMHEWHas anre0pa»
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCell cucTeMbl BBICHIETO O0pa3oBaHUS COBPEMEHHOTO  CHEIMAINCTa M HM3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  JaHHOM  OUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJIAET JEMOHCTPUPOBAThH LEICYCTPEMIEHHOCTh, OPraHU30BaHHOCTH INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYUCICHUH; 00BEANHACT OOJBIIMHCTBO PAHHEE N3YUEHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPEICTBOM pPEILICHHs MPUKIATHBIX 337a4 U YHUBEPCAIbHBIM SI3bIKOM HAYKH,
HO TaKXe€ U 3JIEMEHTOM OOIIel KyIbTypHI.

Matematuueckue METOAbl HCCIEAOBAHUS, MOJEIUPOBAHUS, MPOCKTUPOBAHMUS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaYNTENpHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOMIMMCS Pa3BUTHEM HAYKH U
TEXHHWKH, TJIABHBIM 00pa30M BBIYHCIUTEILHON TEXHHKHM W HH()DOPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYEeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MaTeMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBisgeTcs (HOpMHUpPOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApTyMEHTHPOBAHHO M SICHO
CTPOUTH YCTHYIO U TUCBMEHHYIO PEYb.

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

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHUS 110 AUCIUTUTNHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTratamu ocBoeHust OI1 BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYarOUIUICS NOJKEH 00sagaTh CIEAYIOLUUMU
KOMIIETEHIIMSIMU MM UX YacTAMHU. KoMmeTeHIIMM 1 HHAMKATOPbl UX AOCTHKEHHs NPUBEICHBI B
tabnurue 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHHUSI

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

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

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

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

IU(POBBIX CPENICTB
pecypcoB u

o YK-2.B.2 B1aseTh HaBbIKaMU BBIOOpA

OTpaHUYCHUHN

ONTHMAJIBHOTO CII0c00a pCHICHUS 3a4a4 C




Y4€TOM MMEIOIIUXCS YCIOBHM, PECYPCOB U

OrpaHUYECHUN
OIIK-1 Cnocoben OIIK-1.3.1 3HaeT 0CHOBBLI MaTEMaTHKH,
MIPUMEHSATD (U3HUKY, BBIYUCITUTEIILHON TEXHUKU U

C€CTECCTBCHHOHAYYHEBIC | IpOIrpaMMHUPOBaHUA, METOAbL
u OGL[IGI/IH)KeHepHBIe MOACIINPOBAHUA

O6menpodeccuoHaabHbIC | 3HAHKS, METO/IbI OIIK-1.Y.1 ymeer pemiats CTaH1apTHbBIC
KOMITETCHIIMH MaTeMaTU4eCKOoro npodeccuOHaIbHBIE 33/1a4H C
aHaynM3a u MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
MOJICIIUPOBAHUS B OOIIEMH)KCHEPHBIX 3HAHHI, METOJIOB
npodeccuoHanbHOM | MaTEeMAaTUYECKOTO aHalu3a u
JIEATEITLHOCTH MOJICJIUPOBAHUS

2. Mecro nucuuruinHbL B cTpykType OI1
Hucnuniuna He Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETECHHBIX CTYASHTaMH IpH
M3Y4YEHUU B BY3€ KAaKUX-THUOO JUCIUTIINH.
3HaHus, MOIYYEHHbIE IPU U3YYEHUU MaTepuana JaHHOM JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHUE, TAK U UCIIOJIB3YIOTCS NIPU U3YYECHHUH APYTUX JUCUUILIIVH:
- Marematuka. Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

3. O0beM u TpyI0EeMKOCTb TUCIUILIAHBI
Jlarable 00 00mEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 10 TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYAOEMKOCTH IO CEMECTpaMm) IPeCTaBICHbI B
Tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMkocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3auamus, BCEro vac. 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

1('IpaI()TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie 3anatus  (I13), 34 34

qac

naboparopusie pabots (JIP), (dac)

KypcoBo# npoekt (pabota) (KII, KP), (4ac)

HK3aMeH, (Jac) 54 54
Camocmosamenvnasn paboma, Bcero (dac) 58 58
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3aug, JK3. JK3.
JK3.**)

*k
IIpumedaHue:  kaHaMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TPyI0€MKOCTH JTUCLUUIUIMHEI 110 pa3eiaM U BUAAM 3aHATUMN.
Pazgenpl, TeMBbI TUCITUTIIIUHBI M KX TPYJOEMKOCTh TTPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, KX TPYAOEMKOCTh




Paznensl, TEMBI TUCIUITIIMHBL Jlexunn | 113 (C3)) - JIP KT CPC
’ (wac) (uac) (gac) (uac) (gac)
Cewmectp 1

Paznen 1. KommiekcHble unciia U MaTpUILIbI 6 8 10
Paznen 2. CucteMbl THHEHHBIX YpaBHEHUIH 6 9 10
Paszen 3. JIuneiinble TpOCTpaHCTBA 5 0 10
Pasnen 4. Bekropsl 6 8 10
Pazznen 5. [Ipsimast Ha MIOCKOCTH 4 4 6
Paznen 6. [IpssMast v TIIOCKOCTD B MIPOCTPAHCTBE 4 5 6
Paznen 7. Kpusbie BTOporo nopsiaka 3 0 6
Htoro B cemectpe: 34 34 58
Utoro 34 34 0 0 58

IIpakThueckass IOATNOTOBKA 3aKIIOYAaETCd B  HEIOCPEIACTBEHHOM  BBINOJIHEHUU
Oo0y4JaromMMHUCST ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — Coneprkanue pa3JesioB U TeM JEKIIMOHHOTO [TUKIIa
Howmep pasznena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1. [lonsiTHE KOMILIEKCHOTO uKcia. J[edcTBUS Ha/l KOMIUIEKCHBIMU YHCIIAMU B
anreOpandeckoit ¢dopme. JlelcTBus HaA KOMIUIEKCHBIMHA YHCIaMU B
Tpuronomerpuueckoir opme. @opmyna Myaspa. M3Brneuenue xopHs u3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonstue martpunel. JIuHelHble onepanuu Haja marpuuamu. JIuHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MaTpHll. TpaHCIIOHUPOBAHUE MaTpUL.
YMHOkKEeHHe MaTpull. MHOTOUJIeHbI OT KBaJIpaTHBIX MaTpull (4 Jaca)
2. Onpenenurenu u ux cBoiictBa. OOpaTHas MaTpuua. Penienne npocreimmx
MaTpU4HbIX ypaBHEHUH. MaTpuuHbli METOJ PEIICHUS JMHEHHBIX
ypaBHeHHH. (2 yaca)
Meron Kpamepa. Meron I'aycca. (2 gaca)
CoOcTBeHHbIE YHCIa U COOCTBEHHbIE BEKTOPHI KBAJPAaTHBIX MAaTpUIL.
DYHKIIUU OT KBaJIpaTHBIX MaTpHI] (2 yaca)
3. Jluneiinple mnpoctpaHcTBa. OmpeneneHue U npuMmepbl.  basuc u
KoopauHathl. JluHeWHBIE TpeoOpa3oBaHusA. Marpuna  JUHEWHOTO
npeoOpa3oBanus. (5 4acoB)
4. I'eomerprueckue BekTopsl. OCHOBHBIE onpenieneHus. JIMHelHbIe onepanuu
HaJ BekTopamu. JIuHeiiHas He3aBuCUMOCTh BeKTOpoB. basuc. Koopaunatst.
Cuctembl KOOPIMHAT HA TJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)
CkansipHOE POM3BEEHUE BEKTOPOB. BEKTOpHOE MPOU3BENEHNE BEKTOPOB.
CwMmeraHHOe TPOU3BeIeHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHMs NpsIMOM Ha IUIOCKOCTH. 3aJaud Ha COCTaBJICHHE ypaBHEHUU
npsiMoit. (2 Jaca)
VYron Mexay NpsiMbIMU Ha INIOCKOCTH. PaccTostHuEe OT TOYKHU J10 IPSIMOW HA
10ckocTH. PaccrosiHue Mexay napauieaIbHbIMU NPSIMBIMA. (2 Yaca)
6. YpaBHEHHUs TNIOCKOCTH. 3aJjaHue IPSIMOI B IpOCTpaHCTBe. (2 yaca)
YToJ1 MEXy IIIOCKOCTSIMU. YTOJI MEXAY NPSAMBIMUA B IIPOCTPAHCTBE. YTOJI




MEXIy TPSIMOH W IJIOCKOCTHIO. PaccTossHME OT TOYKH /IO TUIOCKOCTH.
PaccrosiHre Mexay mapalieIbHBIMHU TUIOCKOCTSIMH. PaccTosiHue oT TOYKH
JI0 TIPSIMOY B IMPOCTPAHCTBE. (2 yaca)

7. Onnunc. ['mnepbona. [lapabona. IlonsipHoe ypaBHEHHWE KPUBOM BTOPOTO

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

Tabmuua 5 — [IpakTryeckue 3aHATH U UX TPYIOEMKOCTb

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

N3 Hux Ne
DOpMBINPAKTH N
Ne . Tpynoem- | IpakTUYECKOH | pas3zeia
i Tembl IpakTUUECKUX 3aHATUI 4ECKHX KocTh, (dac)| moarotoskn, | mucw-
3aHATUN
(gac) JIMHBI
Cewmectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemenue
YHUCJIaMHU B aJIreOpanvecKon 3aaq 5 1
dopme. Tpuronomerpuueckas
(dopMa KOMIUIEKCHOTO YHCJIa.
2. | Jle¥icTBHS HaJ KOMILUIEKCHBIMH Pemenue
yHcllaMu B 3a1a4 2 1
TPUTOHOMETpUUYECKOU opme
3. JIuHeliHbIe Onepany Haj Pemenue
MaTpPULIAMH. 3a1a4 2 1
TpaHcIOHMpPOBaHKUE MATPULL.
YMHOK€EHHE MaTpHULl
4. KonTponbnas padora Nel Pemenne 2 1
3a/1a4
5. | Boluncnenue onpenenureneil. Pewmenne
OO0parHas marpuia. Pemenue 3a1a4 2 2
MAaTpPUYHBIX YPABHEHMIA.
6. Matpu4Hblii METOJ pELICHUS Pewenne
CUCTEM JIMHEHHBIX YpaBHCHUH. 3a7a4 2 2
Meton Kpamepa
7. Meron I'aycca Pemenne 2 2
3a/1a4
8. Konrtponsnas padora Ne2 Pemenne 3 2
3a/1a4
9. Pa3noxxeHue BEKTOPOB 110 Pewenne
0a3ucy. Beruncnenue 3a1a4
KOOp/AMHAT TOYEK B 00IIeit 2 4
JIEKapTOBOM CUCTEME
KOOpJMHAT.
10. CxkanspHoe Npou3BeICHNE Pemenne 2 4
BEKTOPOB 3a/1a4
11. BekropHoe u cmenianHoe Pemenne 2 4
ITPOU3BENECHUS BEKTOPOB 3a/1a4
12. KonTponbnas padorta Ne3 Pemenue 5 4
3a/1a4
13. YpaBHeHUs IpSIMON Ha Pemenue 5 5

IIJIOCKOCTH.

3aga4




14, 3ajaun Ha IPSAMYIO Ha Pemenne 9 5
TUIOCKOCTH 3aga4
15. [IpsiMast 1 MJIOCKOCTH B Pemenue 9 6
MIPOCTPAHCTBE 3a1a4
16. KontponbHas padota No4 Pemenue 3 6
3a1a4
Bcero: 34
4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
W3 mux Ne
Ne HanmenoBanue 1abopaTopHBIX padboT TpynoemKocts, | MPakTHHECKOR | pasnena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI

Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00yJarouIixcs
Bunsl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B TabnuLe /.

Tabmuna 7 — Bunbl camocTosTenbHONU pabOThI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHOI paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
16 16
nucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 16 16
ycneBaemoctu (TKVY)
Jomanaee 3amanue (J13) 16 16
KonrtposbHble paboTsl 3a04HruKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 10 10
arrectanuu (I1A)
Bcero: 58 58

5. IlepeueHsb y4eOHO-METOAMYECKOTO 0O0ECTICUCHUS
JUISL CAMOCTOSATEILHON PabOThI 00YUYAIOIMIUXCS TTO TUCIUIUIMHE (MOIYITIO)

Y4eOHO-METOAMYECKUE MaTepHalbl ISl CAMOCTOSITEIILHONH pabOThl OOYYarOMIMXCSl YKa3aHbI B
mar. 7-11.




6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI

[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBEeH B TadIuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHIM

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

VK 514 BBK bexnemumiera JILA., Tlerpouu A.1O., Uybapos 1.A. 200
22151642 COOpHHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

JTUHEeHHOH anrebpe: Yueo. mocooue / [Tox pen. 1.B.

Bbexnemuriesa. — 2-e us., nepepad. — M.: DUSMATIIUT,

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

I'VAIL 2019. - 51 c.
http://e.lanbook.co | beknemumes, /I.B. Kypc ananutudeckoii reoMeTpuu U ObC Jlanp
m/book/58162 JMHEHHOM anreOpsl. [DIeKTPOHHBIN pecypc] —

Onextpon. nan. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekiemumiea, JI.A. COOpHHK 33134 [0 aHATATHIECKON OBC Jlaup
m/book/72575 TrEOMETPHUH U JIMHEHHOH anrebpe. [DIeKTpOHHBIN pecypc]

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

[MerpoBuy, .A. UybapoB. — Dnekrpon. nqan. — CIIO. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. Y. Hauana nuneiiHo# anreOpbl u OBC Jlanp
m/book/71997 aHAIMTHYECKasi FeOMeTpust : yueOHoe mocobue / A. 1.

HoukoB. — Mocksa : DU3MATIIUT, 2015. — 376 c.
https://e.lanbook.c | Maremaruka. 3a1a4u MOBBIICHHON TPYIHOCTH IS OBC Jlanb
om/book/115483 CTYJICHTOB BY30B : yueOHoe nocodue / 1. B. MBanos, O.

K. UBanosa, O. A. OxyneBa, H. A. ToueHHHUKOBA ; IO

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

2019. — 156 ¢

Wenera, A. M. Jlunetinas anreOpa. AHaJIMTHYECKAS 9BbC Jlann
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnera, I1. 1.
om/book/152265 [Mpunykas, W. /1. Yepusix. — 5-e u3j-e, ucnp. u 101, —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Beknemuines, /1. B. Kypc aHanuTu4aeckoii reoMeTpuu U OBC Jlanp
om/book/58162 JMHEHHON anreOps : yueOnuk / J1. B. Bexiemuries. —

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

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

om/book/48192 anreOpa U aHaJTMTHYECKast TeOMeTpus : yueOHoe mocodue
/ TI. C. I'eBopksin. — MockBa : ®DUSMATIIUT, 2011. —
208 c.

https://urait.ru/bco | JIuneiinas anrebpa U aHAIUTHYECKAst TEOMETPHS:

de/436467 yueOHHK U TpakTUKyM uisi By30B / E. I'. TInoTHUKOBa, A.
I1. UBanos, B. B. Jlorunoga, A. B. Mopo3oBa; noj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
MzmarensctBo FOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Caburos, U. X. Jluneiinas anrepa u

00de/493221 aHAJTUTHYECKAst TCOMETPHS: ydeOHOe TocoOue st

By30B / . X. CabutoB, A. A. Muxaes. - 2-¢ u31.,
ucnp. u noin. - Mocksa: M3gatensctBo FOpaiit, 2022.



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

— 258 c.

https://urait.ru/bc | IlaxomoBa, E. I". Jluneiinas aareopa u

00e/434042 aHanuTH4YecKas reomeTpusi. COOpHUK 3a1aHuit:
yaeOHoe rocodue Juisi 6akanaBpuaTa v CrielHaIuTeTa
/ E. T". ITaxomoBa, C. B. PoxkoBa. - Mockaa :
M3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOe
00de/430892 mocobue st By30B / E. H. JIy6sruna, E. M.
BeuromoB. - 2-e u31. - Mocksa : 3naTenbcTBO
Opaiit, 2019. - 150 ¢

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMAaIMOHHO-
TEJIEeKOMMYHUKAMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabimie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

http://www.math-net.ru OO01epoccuiicKuii MaTeMaTHYECKUA TOPTAa
http://e.lanbook.com/view | DBC «Jlanb»

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0OeCHeueHUs, HCIOJIb3YEMOIo TMpPH OCYIIECTBICHUU
00pa30BaTENLHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepeuyeHpb uConbp3yeMoOro NporpaMMHOro odbecredeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMbIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WMCTHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmuite 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocrtaB MaTepuHaTbHO-TEXHUYECKONW 0a3bpl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa30oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBiIeH B Tabmuiel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKOH 0a3hl

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/m MaTepHUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 | YueOnas ayauTopus Uil 3aHATUI JEKIIMOHHOTO THIIA, 3aHATHH yi. I'actenno, 1. 15,



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

CEMMHAPCKOT'0 TUIA, TPYIIIOBBIX U NHIUBUAYAJIBHBIX
KOHCYJIbTAIIUH, TEKYILETr0 KOHTPOJISA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crennanu3upoBaHHas MeOelb;
TEXHUUYECKUE CPECTBA O0YUEHHUsI, CITyXKAIIHUE IS
IIpeJCcTaBIeHUs yueOHOM nHpopMany 60IbLION ayAUTOPUH;
Ha0Op AEMOHCTPALIMOHHOTO 000PYIOBaHHS

2 VYyeOHas ayuTOpHs IS IPAKTUUECKUX 3aHATHH, 3aHATUN yi. 'actenno, 1. 15,
CEMHHAPCKOTO THIIA, TPYIIOBBIX U WHAUBUIYATbHBIX
KOHCYJIbTAIIUH, TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM
arrectauuu. OcHamenue: Crenuanu3upoBanHas MeOeb,
TEXHUYECKHUE CPEACTBA OOYUCHHUS, CITY KAIIHUE IS
npeacTaBiIeHus yueOHoi nHpopMaly 60IbIION ayAUTOPUH;
MIePEHOCHOM HA0OP IEMOHCTPAIITMOHHOTO 00OPYI0BAHMS

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

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHLBIX CPCACTB

OK3aMeH Crrcok BOIPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI OOYYaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXKET MCIOIb30BaThCsS
100-6amnpHast ~ mKajla ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayutpHad mIKana PaKTep (bopmmp

— oOyyaromuiicss TiyO0OKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JOTIOJHHUTEIHHON JHMTEPATYypHI,
TECHO MPHBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHHSI C TPAKTUYECKOM
JeSITeTbHOCTBIO HAaIIPABIICHHUS;

— yMeIJio 00OCHOBBIBAET U ApPTYMEHTUPYET BHIIBUTAEMbIC UM HJIEH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIJICET CHCTEMOM CIeUAIU3UPOBAHHBIX MOHITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyJarouiicss TBEPI0 YCBOWI MPOTpaMMHBINA MaTepual, TPaMOTHO U
MO0 CYLIECTBY WM3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOEHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATEbHOCTHIO
HaIlpaBJICHUS;

— apTyYMEHTUPYET HayIHBIC MTOJIO0KEHNUS,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIAJICET CUCTEMOM ClIelIMAIN3UPOBAHHBIX TOHITHH.

(XOPOLIO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiuibHas mKana

XapaxrepucTuka chpopMUPOBAHHBIX KOMIETEHITUI

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrPAaMMHBIN MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

«YIIOBIIETBOPUTEIIHHO .
GAUTeHOY — MCTIBITBIBACT 3aTPyJHEHHsS B TMPAKTHUYECKOM NPUMEHEHWU 3HAHUH
HalpaBJICHUS;
— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;
— 3aTpyaHsieTcs B (OPMYIUPOBAHUN BHIBOJAOB M 0000IICHHUIA;
— 9YaCTMYHO BIAJCET CUCTEMON CIIENMAIM3UPOBAHHBIX IOHITHUM.
— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MmarepHaa;
— JIOMYCKaeT  CYLIECTBEHHbIE  OMIMOKM W  HETOYHOCTU  IpHU
«HEYNIOBJIETBOPUTEIHLHO .
paccMOTpeHHH IpobJIeM B KOHKPETHOM HarpaBlICHUH;
«HE 3a4YTEHO»

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHCHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa peIcTaBlIeHbl B Tadmmie 15.

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

Ne i/t

Kon

IIepeuenp BOIPOCOB (3a1a4) AJs SK3aMEHa
p P (sana) 1 WMHJMKaTOpa

3aganue 1.

1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anredpandeckoil popme 3anvcu
(54 2i) = (6 + 5i)

Otser: 20+37i

2) BepHo sn yTBepkacHuUE: «/leiicTBUTEIbHAS YaCcTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCelN B ayireOpandeckoit popme
3aIlMCH paBHA MTPOU3BEACHUIO AEHCTBUTEIbHBIX YaCTEH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

OTBer:

yTBep:kaeHue: «JleidcTBUTe/JbHAST YaCTh NPOM3BEACHUS
KOMIUIEKCHBIX 4HceJl B ajaredpamyveckoii ¢gopme 3anmcu

BbIYUCJIHETCHA Kak pa3HOCTb nponsnenemm
ACMCTBUTEJbHBIX YacTell U NMPOU3BEACHUSI MHMMBbIX YacTeH
COMHOIKHUTeJIe»).

3amanue 2.

1) BbruuciuTh NpoU3BeCHNE KOMIUICKCHBIX YUCENT B
anredpandeckoi popme 3anucu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

2) BepHo sn yTBepkaeHue: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUST KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMMCH BBIUUCISAETCSA KaK PA3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIbHBIX YACTEH U MPOU3BEICHUS MHUMBIX YacTE

YK-2.3.1

Hegepno (BepHBIM 0TBETOM SIBJISIETCH




COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«JleicTBUTEJbHAST 4YaCcTh TMPOU3BEAEHUSA KOMILIEKCHBIX
yuces B ajredpandyeckoii popme 3anmucH BHIYMC/ISETCH KaK
Pa3HOCTL TNPOM3BEeJAECHUS JAeHCTBUTEJIbHBIX YacTeil u
NMPOU3BeIeHUS] MHMMBbIX YacTell COMHOXKUTEJIeH).

3ananue 3.
1) BbuHCIUTD NPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3anucu
(7 + 4i) = (4 — 3i)

OrBer: 40-5i

2) BepHo sn yTBepkaeHue: «JlelicTBUTEIbHAS YaCTh
MIPOM3BEICHUST KOMIUICKCHBIX YHCEIN B alre0pandeckoit popme
3alMCH BBIUUCISETCA KaK CyMMa IPOU3BEICHUS
JICCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTE
COMHOXMUTENEN». OTBET apryMEeHTUPYHITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«JleiicTBUTE/ILHASL YACTH NPOU3BENEHNSI KOMILIEKCHBIX YHCe] B
ajnreopanyecko ¢gopme 3anucH BBIYHMCISAETCHA KAK Pa3HOCTH
Npou3BeleHUs1 [1eiiCTBUTEIbHBIX 4YacTeidl M MNPOU3BeIeHUsA
MHHMMBIX YaCTeil COMHOKHUTeIen»).

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

OtBet: 52-77i

2) BepHo nu yrBepxkaeHue: «JleiicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEJ B alreOpanyeckon popme
3alMCH BBIYUCIISAETCS KaK IPOU3BEIECHUS MHUMBIX YacTel
cOMHOXxHUTeNeN». OTBET apryMeHTUpYITE.

OTtser: Hesepno (BepHBIM OTBETOM ABJISAETCH
yTrBepaxaeHne: «JleicTBUTEJbHAS YaCcTh NPOU3BeEACHHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdyeckod ¢opme 3anucu

BBIYHCJIAETCHA KaK Pa3HoOCTh NMPOU3BeICHUS
AeMCTBUTEJbHBIX YacTell U NMPOU3BeAeHNs] MHUMBIX 4YacTel
COMHOKUTeJIe»).

3aganue 5.

1) BbIYHCIUTH MPOU3BEICHUE KOMIUICKCHBIX YHCEN B
anreOpanyeckoit popme 3arucu
(94 6i)% (2 —7i)

Otget: 60-51i
2) Bepno nu yrBepxaenue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI
B ayireOpandeckoil (hopme 3amucu MOXKET OBITh BBIYHCIICHO IO




NpaBUIy BBIUUCICHUS IPOU3BEICHUS MHOTrOWIeHOB» OTBET
apryMEeHTUPYUTE.

Otger: BepHo (IpH 3TOM HYKHO YYHTBIBATh, 4TO 2= - 1)

3amanue. VK-2.V.1
1) BbIYUCIUTD TPOU3BEICHNUE KOMIUICKCHBIX YHCEL.
a, = S{cusg + i sin E] n Z,= ?{cus;z+ i s:'n;—T]
T a - T -
OTBert: 35((‘05‘; + i sin E) = 35i
2) BepHo nm yrBepkaeHue: «Jlyisi BBIYMCICHUS TPOM3BEICHUS
KOMIUIEKCHBIX ~ 4Yucell ~ HeoOXOAMMO  3amucaTtb UX B
anreOpanyeckoM Bue». OTBET apryMeHTHPYHTE.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KAeHMe:
«IIpn BBIYMCJIEHMH TNPOM3BeJCHHSI KOMIUIEKCHBIX 4Hcel B
TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJibTara
BbBIYMCJISIETCH KaK Ipou3BeleHHe MOAYJeid MHOXKHUTeIeH, a
apryMeHT 4MCJIa paBeH CyMMe apryMeHTOB COMHOKHTeJIeil»).
3agaHue. VK-2.V.3
1) BbruuciuTh 4acTHOE KOMILIEKCHBIX quce B
TPUTOHOMETPUUYECKON (hOpMeE 3aIUCH.
g (14
10(cos—+1i sin—
Zy Lleos;+ising)
Z, S(cos=+izin-
T - - T o »
OtBer: 2 (EDSE +i smg) =3 +i
2) Bepuo nu ytBepxkaenue: «lIpu BBIYMCICHHH YaCTHOTO
KOMIUIEKCHBIX YHCET MOJYJIb U apTyMEHT pe3yJbTaTa SIBJISIOTCS
pe3yspTaTaMH AeJIEHUS MOAYJS ASIMMOrO Ha MOAYJIb IEIUTENs
U apryMeHTa JeIuMOro Ha apryMeHT jgenutens». OTBer
oOocHyiiTe.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KAeHHe:
«IIpy BBIYHCIEHHM 4YACTHOI0O KOMILUICKCHBIX 4YHCe]T MOIYJb
pe3yJbTaTa fBJsSeTCsl pe3yibTaTaM JeJeHus MOAYJIsA AeJTUMOro
HAa MOAYJIb JEJHTEJsl, 3 apryMEHTOM - Pa3HOCTb apryMeHTa
JAeJUTesIsl U APryMeHTAa 1eJTUMOT0»).
Kak HaszpiBaercs popmMa 3anucu KOMIUIEKCHOTO YHCIIa, UMEoIast VK-2.B.2
BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ITOM 3amlMCH [z| U @?
OtBer: ®opMa 3anMcH KOMILJIEKCHOT0 YHCJIA, HMEIOIIAs BH/
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPHUYECKOIA, I]1e |Z| —
MOAYJIb KOMIIJICKCHOT'O YHCJIa, () — APIYMEHT KOMILICKCHOI 0
yHciIa
Pesynbrar Kakoy onepanuy HaJl KOMIIIEKCHBIMU YUCIIaMHU MOKET OIIK-1.3.1

OBITH 3aIIMCAH B BUJE
|Z1] - |z2| (COS(@1t@2) + isin(pit¢2)) ?




OTtBet: B TakoM Buae MoxkeT ObITH 3alIMCAHA ONlePalMs
YMHOKE€HHSI KOMIUIEKCHBIX YKcesl Z1 U Z2.

Pe3ynbrar kakoi onepanuu HaJl KOMIIEKCHBIMU YUCJIaMHU MOKET
OBITh 3amMcaH B Buje |Z1|:|Z2|- (COS(@1-92) + isin(Q1-¢2)) ?
OTtBet: B TakoM Buae MokeT ObITH 3alIMCAHA ONepPauusi
JAejJeHus] KOMILIEKCHBIX YHCeI Z1 U Z2.

OIIK-1.V.1

3ananue 1.
1) KowmrmiekcHoe Ynciio Z 3alicano B alreOpandecKoi u B

TPUTOHOMETPHYCCKOIT hopMax:
v 3 1 T T
g = ?-I- i E = 'L{cﬂsg-l—fs:'ng]
Haiinure 12-10 crenens yucia Z

OTtBet:1

2) Kakyro ¢popmy 3amucu 9rciia Bbl HCoab3oBanu? OO0ocHyiiTe
CBOM BBIOOD
OrtBet: IIpu Bo3BeIeHNH KOMILJIEKCHBIX YHCeJ B cTeNeHb (oJiee
PALMOHAJIBLHO UCIOJIB30BATH TPUTOHOMETPUUIECKYIO hopMy
3anMcH U eficTBOBATH MO CJIeAyIoleMy MPaBuIy: NPU
BO3Be/ICHUH KOMILIEKCHOTO YHCJIA B CTeNeHb MOAYJIb YHCJIa
BO3BO/JMTCS B 3Ty CTelleHb, apTYMEHT YMHOKaeTCsl Ha
NoKa3aTejb CTEeNeHH.
Eciu ke ucnosib3oBath ajnredpanyeckyro ¢popmy 3anucu, To
He00X0UMO B TaHHOM cjy4dae 12 pa3 yMHOKHTH YHCJIO CAMO Ha
celst.

3ananue 2.
1) KowmruiekcHOe YnCIio Z 3aIiCcaHo B alreOpanyeckon U B
TPUTOHOMETPHUECKOH opmax:
T w

Z=54+i3/3= 10(cos + isin )

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro dpopmy 3anucu dncna Bl ucnonb3opanu? O0ocHyiiTe
CBOM BBIOOP
OrtBer: Ilpyn Bo3BeIeHNH KOMILJICKCHBIX YHCeJ B CTelleHb OoJiee
PALMOHAJBLHO UCIOJIBL30BATH TPUTOHOMETPUUYECKYI0 (hopMy
3aNMCHU U AefiCTBOBATH MO CJeAyI0IIeMy NPaBuiy: Npu
BO3BeJleHHH KOMILJIEKCHOI0 YHCJIa B CTeleHb MOAYJIb YHCJIa
BO3BOJIMTCS B 3Ty CTelleHb, apIYMEHT YMHOKAaeTCsl Ha
NnoKa3areJib CTeleHH.
Eciin ke ncnonb3o0Bath ajaredpanyeckyro ¢gopmy 3anucu, To
HEeO00X0MMO B IAaHHOM cJiy4ae 3 pa3a yMHOXKUTH YHUCJI0 CAMO HA
ce0s1 (MJIM MCNI0JIB30BATh (POPMYJTYy COKPAILIIEHHOT0 YMHOKEHHUS)

VK-2.3.1

3ananue 1.
1) Haiitu matpuny € = 44 + 3B" rne

VK-2.V.1




Ot1BeT:
10 -3 17
¢= (—m 21 -2 1J

2) BeibepuTe u3 criMcka nuppOBBIC CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs] JTaHHOW 3a]1auH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

3ananue 2.
1. Haiftu matpuny C = 44 — 5B rzie

2 —2
1 4 2
A=( ]B=(—1 4)
-1 3 —4
3 —3
OTtBert:

c=(s 5 1)

2. Brwibepute u3 cnmicka nupoBbie CPeACTBA, KOTOPHIE MOT'YT
OBITh MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3aaa4du.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Otrser: b)  Wolfram Mathematica

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

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

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

OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.
1. Haittu matpuny € = 34 — 5B% rae




3 -3
OrtBer:
_ (-2 5 -9
€= ( 4 -6 6 )
2. Bribepure u3 crincka mudpoBbie cpesicTBa, KOTOPHIE MOTYT

OBITH IIPUMCEHCHBI JJIS pCHICHUA ,I[aHHOI>'I 3a1a4u.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Orser: b)  Wolfram Mathematica

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

1 -2
1= 3 e 3)

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

OBITH MPUMCHCHBI JJIA PCIHICHUA ,HaHHOfI 3aa4yu.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anummre pe3ynbraT AeHCTBUNA HaJl MAaTPUIIAMHU.

A+0=...
OtBer: A
2. 3anuiuTe pe3ynbTaT AeUCTBUN HAJ MaTPUIIAMH

A+ (-A) =
OtBet: 0
3. Tpomomxwure hopmyry

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

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

2 X(4A)=
OTtBer: 8A

YK-2.¥.3

10.

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

o 2 5
A=(g _i ;‘] B=(D —z)

2 0

VK-2.B.2




OTtBer:
-8 4 )

AB =
(14- 18
2) BeiOepure u3 criucka UQpoBbIe CPECTBA, KOTOPHIE MOT'YT

OBITH MPUMEHEHBI JJI pelIeHus JaHHOU 3aaaun. OO0OCHYHTE
BbIOOp M (pOBOTO CpecTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHOM| 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpammHoe odecneyeHne, BKIIOYAKOIIEE
00.1b1110ii HA00P MaTeMaTHYeCKUX (DYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BIYMCJIEHUSIMH U
BH3YaJbHBIM CONPOBOKIEHHEM.

3aganue 2.
1) Hatitu npousBenenue Marpuil A * B, rjie

A=(G —2 _3) B= i —32)

1 3 0 —_—
OTtBerT:
AB = [_Tu _43]

2) BeiOepute u3 crucka nudpoBbie CPeACTBA, KOTOPHIE MOT'YT
OBITH MPUMEHEHBI JIJIs peIIeHUs TaHHOH 3a/1a4H.

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

OtBet: K undpoBbiM cpecTBaM, KOTOPbie MOTYT ObITh
NpUMeHEHBI [JIsl pellleHUus JAaHHOH 3aaa4yu oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe odecneueHue, BKJIOYAIOIIee
00.1b11101 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM aredpbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 > o
OTBer:

6 6
AH:[lﬂ —3)

2) Brlibepure u3 crimcka UPPOBBIE CPEICTBA, KOTOPBIE MOT'YT



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

OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3a/1a4H.

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

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHeHbI I pelleHus JaHHoii 3axaun orHocuTest Wolfram
Mathematica- nporpaMmmHoe odecneyeHnne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIbIOTEPHOM ajired0pbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONIPOBOKIEHHEM.

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

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_/—11 6
AH_( 4 22)

2) BeibepuTte u3 crircka nu(poBbI€ CPENICTBA, KOTOPHIE MOTYT OBITh
MIPUMCHEHBI JIJISl PEIICHHMSI TAHHOW 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- nporpaMmmuoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA00pP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMITbIOTEPHOI aJIre0pbl, OpHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbLHBIM CONPOBOKIEHHEM.

3ananue 5.
Haiitu npoussenenue marpun 4 * B rie

2 3
4 -1 —4

A= E=11 -2

¢ D e=(i =)
OrtBer: | 14
AB = (—z 11)
2. BoibepuTte u3 cnrcka HUQPpOBbIe CPeICTBA, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI JUJIs1 pELICHMs] TaHHOW 3a/1auH.
a) Microsoft Access
b) Microsoft PowerPoint

C) Wolfram Mathematica

OTtBet: K undgpoBbiM cpeacTBamM, KOTOpPbie MOI'YT ObITh
NpUMEeHEHDI JJIsl pellleHus JaAHHOH 3aaa4uu oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe odecnieueHne, BKIOYAIOIIee



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

00J1b11011 HA0Op MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMINBLIOTEPHOI aJIredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJIEHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

11.

3ananue 1.

1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OtBert:29

2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jlast Toro 4toObl BHIYUCIUTH ONpeieuTe] b BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOM3BeJEHUS 3JIEMEHTOB IJIABHOM AMATOHAJIH
BbIYeCTh INpPOM3BelleHHe JJeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 2.

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

i s

OrtBer: -22
2) OO0oCHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Otser:

J1s1 TOro 4To0bl BBIYHMCIMTH ONpeleuTe/]lb BTOPOro MOpsiaKa
He00X0IMMO M3 NMPOU3BEAEHNs 3JIeMEHTOB IIABHOW ANMAroHa n
BbIYECTh MNPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANArOHAJIN

3agadue 3.

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

s

OtBer: 23

2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4Tro0bl BLIYMCINTH ONpele/iuTe/lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEJCHHS 3JIEMEHTOB IVIABHOI ANMAaroHaJIN
BbIYECTh IPOM3BEJeHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

3aganue 4.

1) Haiitu ompenenuTens 2-ro MopsiIKa MaTPUILBI
7 + ‘

‘ —14 -8

Otser: 0

OIIK-1.3.1



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

2) OO00CHYITE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

OTtBer:

Jis1 TOro 4To0bl BHIYMCJIUTH ONpPeEeUTe/] b BTOPOro MOpsiaKa
HeO0XO0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JNATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoOil (1M000UYHOI)
AMATOHAJIN

3amanue 5.
1) Haiitu onpenenuteb 2-ro MOPsIKa MaTPHUIIBI
o 3l

10 3

OtBer: -5
2) OO6o0cHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.

OrtBer:

Jl1st TOro 4ro0bl BHIYHMCINTH ONpele/iuTe/lb BTOPOro Mopsiaka
Heo0X01MMO M3 NMPOU3BeAeHHUs 31eMEHTOB IIABHOM IHATOHAIHU
BbIYeCTh MpPOM3BeJAeHHE JJIeMEHTOB BTOpOH (110004HOIN)
AUATOHAJIN

OIIK-1.V.1
1 2 -1
3aganue: naHa matpuua | 3 1 2
4 -2 5
Haiinute anre6panueckue A0MOIHEHUS:
Oteer: 9
12. Oteer: -7
3. Ay
OTtBeT: -5
4. A:E
Oteert: 10
5. Az
Oteert: -5
Yemy paBeH onpenenuTenb TPEYroJbHON MaTPULbI? YK-2.3.1
13. OTBeT: onpeaeuTeIb TPEYTroJbHOI MATPUIIbI PABEH
NPOU3BEACHUIO 3JIEMEHTOB IVIABHOM 1MArOHAJIN.
O6o3HaunM Ay, Ay, .oy A, — CTPOKH MATPHUIIBI B @y Qg vuei Oy - VK-2.V.1
14 JICICTBUTEJIbHBIC YHCIIA.

Ecnu cymecTtByer Takoil Habop unces, cpeid KOTOPBIX €CTh XOTs-
OBI OJTHO YKCJIO OTIUYHOE OT HYJIS, U TIPH 3TOM JIMHEHHAs
KOMOMHAIMSI CTPOK MATPHIIbl C 3TUMHU YHCIaMH paBHA HYJIEBOM




CTpOKE:
a, 4, + a,A, +--+a, A, =0,
rge 0 = (0,0,..,0).
Kak B 3TOM cilydae Ha3bIBalOTCS CTPOKH MaTPHUIIHI?

OtBer: Takue cTPOKM MATPHUIIBI HA3LIBAKOTCS JIMHEHHO
3aBMCUMbBIMH

15.

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eaunnunas MaTpHILa N -ro NOpsJIKa.
Kak Ha3pIBatOTCS Takue MaTPUILbI?

OtBer: Takne MaTpUIbl HA3BIBAKTCH 00PATHLIMUA MATPULIAMH
110 OTHOLIEHHIO APYT K Apyry (A — oOpatHasi k A, u A —
o0parnas k A™Y).

YK-2.¥.3

16.

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

4= (—2 5) 5= (—1? —9)

Otser:
12

xX= [_3 _1)

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

A_(E —4} B_(zz'. 10)

OrtBer:
_(5 2

X= (—z —1)

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

-1 3 —-10 -7
A= B =
( 2 —4} ( 14 12)

OTser:
i1 4

xX= (_3 _1)

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

4= (3 —?] 5= (29 19)

Otser:
_ {5 4

xX= (_2 _1)

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

4= (2 —8) 5= (34 12)

Ortser:
_(5 2

X= (—3 —1)

VYK-2.B.2

17.

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

Oteer: Takas cucremMa ypaBHeHHIT Ha3bIBAeTCA CHCTEMOMH
JIMHEHHBIX aJIredpanvyecKkux ypaBHeHUl

OIIK-1.3.1

18.

Kakue MeTozp! pemeHus CucTeM JMHEHHBIX aareOpandecKux
ypaBHEHUH BaM M3BECTHBHI?

OIIK-1.V.1




OtBer: MeToabl pelieHUsI CHCTEM JIMHEHHbIX aJredpandyeckKux
ypaBHeHuii: MeTtoa Kpamepa, meton I'aycca, MeTox MaTpHYHBIX
YpPaBHeHHii (¢ HCNOJIb30BAHNEM 00PATHOM MAaTPHULIbI).

19.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo/1 perieHrs CUCTEMbI JIMHEHHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
OTIpeeNIUTENb MaTPHUIIbl CUCTEMBI PaBEH HYIO?

Oteer: Eciu onpegeanreb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBbI
JIMHeHHBIX YypaBHeHuiil ['aycca, npyrue metoabl (MeTO/x
Kpamepa u MeToa MATPUYHBIX YPABHEHHI) MOI'YT
NPUMEHATBLCS NPH YCJIOBHH, YTO MATPUILIA CHCTEMbI
KBaJpaTHAas U ONpeJe/IMTe/b e¢ He PABEH HYJII0.

VK-2.3.1

20.

CpaBHuTE yCc0BUs IPUMEHEHHSI METOIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO peleHNs] CHCTEMBI JIMHENHBIX
areOpanyecKux ypaBHEHUH IPUMEHSIOTCS B TOM cllydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJpPaTHOU?

Otser: Eciim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJIUYeCTBO YPABHECHUI He
COBIIAJAI0T), TO MPUMEHSAETCS TOJbKO METO UCCJIeIOBAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHu#i ["aycca, npyrue MeToabl
(metrox Kpamepa u MeTox MATPUYHBIX YPABHEHHM ) MOTYT
NPUMEHATHCS MPH YCJIOBHH, YTO MATPHLA CHCTEMBI
KBaJIPAaTHASA U ONPeAeJNTE/Ib ee He paBeH HYJII0.

YK-2.V.1

21.

[Tpu KakoM yCIIOBHM OJTHOPOHASI CUCTEMA JINHEHHBIX ypaBHEHUN
MMEET HEeHYJIeBOE pelieHue?

OtBer: OqHOpPOAHAN CHCTeMa JHHEHbIX YPABHEHUI HMeeT
HeHyJIeBOe pellleHHe TOI/Aa H TOJbLKO TOIr/a, KOrjaa eé panr
MEeHbIlIe YHCJIA HeM3BeCTHBIX.

YK-2.¥V.3

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOU
KaKJasi TOUYKa Ha MJIOCKOCTH OINPENETSAETCS IBYMS YHCIaMHU -
MOJIIPHBIM YTJIOM U MOJSIPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCS MOJISIPHOM
CHCTEMOI KOOPAMHAT.

VK-2.B.2

23.

Kaxk Ha3bIBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM Kaxaasi TOUKa B
POCTPAHCTBE OIpeaeIseTcs TpeMs yuciaamu - (I, 6, @), Tae r—
paanyc-BeKTOp TOYKHU, § U ¢ — 36HUTHBIN U a3UMYTAJIbHBIN YTIIbI
COOTBETCTBEHHO?

OtBer: Takas cucreMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPAUHAT.

OIIK-1.3.1

24,

UYro Takoe BeKTOp?
OTtBeT: BeKTOPOM Ha3bIBAETCH HANIPABJICHHBIN 0TPE30K.

OIIK-1.V.1

25.

Kaxk Ha3bIBaeTcst BEKTOp, Hayauo KOTOPOro COBIAAET C €ro
KOHIIOM?

OTtBer: BekTOp, HAYAJI0 KOTOPOI0 COBNAAAET C €r0 KOHI[OM,
Ha3bIBAETCS HYJEBBIM BEKTOPOM.

VK-2.3.1

26.

ITo xakoil popmyse onpenensiercs CKalsipHOe IPOU3BeIEHUE
BEKTOPOB?
OTtBer: CkajsipHOe Npou3Be/leHNe BEKTOPOB OIpe/iesisieTcs mo

dopmyae lal = |E| * COS

YK-2.V.1




[To kakoit popmyIie BEIYUCISETCS CKATSIPHOE IPOU3BEACHUE
BEKTOPOB @ W b , €Ciii U3BECTHBI KOOPAMHATHI BEKTOPOB B

VK-2.V.3

27. nekaptoBoi cucteme (B cucreme : 0X, Oy, 0z)
OTtBer: CrajsipHoe npousBeleHHe BEKTOPOB onpeessieTcsi 1mo
dopmyne a b, +a,b, +a_ b,
ITo xakoii popmysie BBIYUCISIETCS BEKTOPHOE IMMPOU3BEICHIE VK-2.B.2
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAUHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, 2)?
OtBer: BekTOpHOE NpoN3BeeHHEe BEKTOPOB ONpeaesieTcs 1o
28. (hopmyJre
i j ok
X M I
X2 Y2 I
ITo xakoil popmyse onpenensieTcss MOay/b BEKTOPHOTO OIIK-1.3.1
IPOM3BEAECHUS BEKTOPOB?
29. OtBer: BesimunHa MOy ISl BEKTOPHOIO NPOM3Be/ICHUS
BEKTOPOB ompesesiercs o gopmyaie |al |E| * sin[c_fgj
Uemy paBHO pacCTOSIHUE OT TOUKH /10 PSAMOIt? OIIK-1.V.1
30. OTtBet: PaccTosinue OT TOUKH /10 IPSAMOM PABHO JJIHHE
NnepneHAuKYJIsipa, ONYIEeHHOr0 U3 JAHHOI TOYKH Ha NPAMYIO.
3amanue 1. CocTaBUTh ypaBHEHHE NPAMOM NPOXOJAIIEH uepes YK-2.3.1
x+2 y—9
Touky M(2,4) v nepreHIuKyISIPHON TPAMOiA — = -
OtBer 3amucaTb B BHUAE YPAaBHEHHs MpPSMOH C  YIJIOBBIM
K03 pULIEHTOM
OrtBer:
¥y=-—1,25x+6,5
3amanue 2. CocTaBUTh ypaBHEHUE NpPSIMON MpOXoJsller uepes3
TOUKY M(1,—4) u TEPIIEHINKYIIAPHOM npsIMOi
—4x —5y+14 =10,
OtBer 3amucaTb B BHUAE YpPaBHEHHs MpPSMOH C  YIJIOBBIM
K03 ULIEeHTOM
3L OTtser:

¥=1,25x—5,25

3apganre 3. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIeH uepes

. L xt+1l6 y—9
touky M(—1,—3) u napawiensHo mpsIMoit . = py
OtBer 3ammcath B BWJAC YpPaBHEHHs TMPSIMOW C  yIJIOBBIM
K03 ULIEeHTOM
OrtBer:

¥y=1,25x—1,75

3aganue 4. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASAIIEH uepes
touky M(1,—1) u nepneHaMKyIsSpHONA npsaMoi ¥ = —5x + 2,
OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSIMOM C  YIJIOBBIM




ko3 urmeHTOM
Oteert:
¥y=02x—1,2

3aganne 5. CoCTaBUTh ypaBHEHHE MPSMOM MPOXOASIICH uepes

. X+l y—6
touky M(3,1) 1 nepueHaUKYIAPHOM IPAMOI —5 = —4
OtBer 3amMcarb B BUJIE YpPaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmenTOM
OrtBer:

¥y=-—1,25x+4,75

32.

KakuM ypaBHEHHEM ONHUCHIBACTCS IFIOCKOCTh B JICKAPTOBBIX
KoopauHaTax (X, Y, z)?

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

YK-2.V.1

33.

Chopmynupyiite  HeoOXoauMMOe U JOCTATOYHOE  YCIOBHE
napauieIbHOCTH MPSIMON U TIJIOCKOCTH.

OTtBerT:

Jns Toro, yro0bl MpsiMasi U IJIOCKOCTh ObLIM MapajljiejbHbI,
He00X0AMMO H [J0CTAaTOYHO, YTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTM W  HaNpaBJSIOIIMA  BEKTOpP MNpsAMOid ObLIH
nepneHIUuKyJIsIPHbI.

YK-2.¥.3

34.

KakuM ypaBHeHHEM oONMCHIBaeTCs MNpsMas, MNPOXOIAMIas uepes
TOUKY (X0, Yo, Zo) M HMeEHOIas HaNpaBJIAOMUNA BEKTOp C
koopauaatamu (I, m, n)?

OTBeT: YpaBHeHHe NPsSIMOi, MPOXO/silied Yepe3 TOUYKY (Xo, Yo,
Z0) ¥ UMeEIOIAsi HANPABJSIIONINNA BeKTOp ¢ Koopaunatamub (I,

m, N) uMeeT BUJ xT” =2 _ %
m mn

VK-2.B.2

35.

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

OTBeT: YpaBHeHHe NPSIMOid, MPOXOAsLIIel Yepe3 ABe TOYKH (X1,
X—X]_ — }'—_}'1 — 3—31
¥TEF ¥1T¥L  #37E)

Y1, Z1) ¥ (X2, Y2, Z2) ©IMeeT BUJL

OIIK-1.3.1

36.

Kakum 06pa3om MOKHO 3a/1aTh MPSIMYIO C TOMOIIIBIO IBYX
IIJIOCKOCTEN?

OtBeT: YpaBHeHHe IBYX NepeceKalIUXCH MJI0CKOCTeH — 3TO
YPaBHEHHUE NPAMOil B IPOCTPAHCTBE

OIIK-1.V.1

37.

C nomo1ibio Kakoil popMyIIbl MOKHO HANTH yroi Mexay

IpsAMBbIMU?

OTBeT: yroa Me:xay NpsiMbIMU MOKHO HAWTH U3 (OPMYJIbI
) +g

P = il la’

rae ¢y u ; — HANPaBJIAKINHE BEKTOPbI

NPSIMBIX

VK-2.3.1

38.

Hopwmais k tockoctu umeet koopaunatsl (A, B, C); koopanHaTe
HanpapJISoNIEero Bekropa npssmoit (I,m,n)/

VK-2.V.1




C moMoripIo Kakoi (hopMysibl MOKHO HAUTH YTOJ MEXTY TIPSIMOU H
MJIOCKOCTBIO?
OTBeT: YyroJ Me:kay npsiMmoi v mJI0CKOCTbI0 MOKHO HAWTH U3

(hopmybl

. |Al + Bm + Cn|
sing =

,,“."}12 _|_32 + o V"!f + me + nZ

39.

[To kako#t popmyIie MOKHO ONPEAESIIUTh PACCTOSIHUE OT TOUYKH 10
IJIOCKOCTH?

OrtBer: PaCcTosiHUE OT TOYKH 10 IJIOCKOCTH PABHO
| Axcg +Byg + Czy+D |
VAR CT
(Xo, Yo, Zo) KOOpAMHATHI TOUKH.

, e (A, B, C)- xoopauHaThl HOpMaH K IJIOCKOCTH

VK-2.V.3

40.

Harmmummre kaHOHHYECKOe YPaBHCHUC JJIIMIICA.

OtBer: KanoHH4ecKoe ypaBHEHHE YJLIMIICA HMEET BH/I
2 2

x ¥

az b2

VYK-2.B.2

41.

Hanummure kaHoHMYECKOE ypaBHEHUE TUIIEPOOPBI.

OtBer: KanoHH4Yeckoe ypaBHeHHe rUnep00JIbI HMeeT BU
2z Z

X ¥ 1

a® b?

OIIK-1.3.1

42,

Hanummure kaHoHMYeCKOe ypaBHEHHE Mapadoibl.
OtBer: KanoHu4eckoe ypaBHeHHEe Mapado/ibl HMeeT BU/
y:=2px

OIIK-1.V.1

Tabnuua 16 — Borpocs! (3a1aum) ams 3adeta / qudd. 3auera

Bompocsr (3amaun) s 3aueta / qudd. 3auera npegacraBieHsl B Tadbmuie 16.

Ne i/m [Tepeuens BompocoB (3aga4) ans 3adera / qudd. 3adera

Kon
WHJUKAaTOpa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOrO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOTHI

[lepeuenp TeM nis KypCOBOTO IPOEKTUPOBAHUS/BBIIOJHEHUS KYpCOBOM pabOThI

No /1 [TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcoBOl pabOThI
Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO
Bonpocel sl mpoBeneHUsT NPOMEXYTOYHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmmma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

Ne . Kon
[TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB
n/n MHAMKATOpa
1 | /lana maTpuia 1) as VK-2.3.1

2) -ays




@, a5
A=( 1 l‘)_ 3) ay,
33 Qg
Eé€ amreOpanueckoe | 4) —as,
JIOTTOJTHEHHE Ass
Ortser: 3)
paBHoO... .
(Muctpykuus: IlpounraiiTe TEKCT, BbIOEpHUTE
IIPaBWIbHBII OTBET U 3alMUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
U3 nnpuBenEHHbIX dy;  djp YK-2.V.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 ag
CYILLECTBYIOT Y
MaTpHII. .. 0 0 a,
2) 0 0 a.
0 0 ag
d33 dy3 A43
3) | 0 azx ap
0 0 a;,
11 12 g3
4) (a2 az ag
0 0 0
Otser: 3)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpHTE
MIPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Kaxum meromoMm | 1) I'. Kpamepa VK-2.V.3
MOKHO eIINUTh
P 2) K.®.Taycca
CUCTEMY,
OTIPeIeNHTEINh 3) ¢ moMoIIbI0 00PaTHON MaTPHUIIBI
OCHOBHOH ~ MaTpHIbl |  4)  0GbIM CLIOCOGOM
KOTOpOH paBeH HYIIO
OrtBer: 2)

(Uucrpykuus: Ilpountaiite Tekct, BbIOEpUTE
MPABWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




Cucrema coBMmecTHa | 1)  Oombiie 1 VYK-2.B.2

TOT/Ia U TOJIBKO TOTZA, | 2)  PaHr MAaTPHUIbI CHCTEMbI PaBeH

KOrja. .. PAHIy paclIMpPeHHO MATPULbI

CUCTEMBI
3) panr pasen 0
4)  panr paseH |
OrtBer: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

JI1st BeKTOpOB 4 U b | 1) BEKTOPHI IEPIEHMKYIAPHEI OIIK-1.3.1

BLITOJHSIOTCS 2) BEKTOPbI MapaLIeIbHbI

YCIOBHS: 3) BeKTOpPBl HE MOTYT JIe)KaTh Ha OIHON

IPSAMOM

by by b 4) BeKTOpHI JieKAT Ha OIHON mNPsIMOii

Qx Ay Az Otget:2) 4)

Torna.... (Muctpyknus: IlpounTaiite TeKcT, BbIOEpUTE
NPaBUJIbHBIE BAPHAHTHI OTBETOB W 3aIUIIUTE
apryMEHTHI, 000CHOBBIBAIOLINE BBIOOD
OTBETOB)

BexTopHoe 1)  komnMHeapHOW IIOCKOCTH, B kKotopo# | OINK-1.V.1

NIPOM3BEICHUE JIeKAT MEPEMHOKAEMbIE BEKTOPA

BEKTOpPOB @ U b — 310

BEKTOD. ..

2) mnepneHAMKYJSAPHbIA IUIOCKOCTH, B
KOTOPOH JIeKAT IepeMHOKaeMble

BEKTOPbI

3)  HyneBou

4)  coBmaaaroIIHii c OHUM nu3
MEPEMHOKAEMBIX BEKTOPOB

OtBeT: 2)

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPABWIBHBIM OTBET M 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)




PaccrosiHue OT TOUYKH 1) |Axg+Byg+C| VK-2.3.1
A2+ R2 a2+ 2
JI0 TUIOCKOCTH MOXHO VATHBINATHC
BBIUUCIIUTh o 2) Ay 'As+B) Ba+C  Cy
[ [
2 2 2 2 2 2
dopmyuie. .. \JIAJ_+E'J_ +f:l-\||1r12+5'z +C3
3) |A$u+B}’u+CZu+D|
VAZ+BZ+C2
4) |Am+Bn+Cp|
VAT +ET +C7 [ m® +n® 4p*
OtBet: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
MPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
I'eomeTpuueckoe 1)  rumepOooit YK-2.V.1
MECTO TOYEK .
2)  mapaboJoit
IUIOCKOCTH, CyMMa
paccTosHuit or| 3)  OKPYKHOCTBIO
KaXJ0M U3 KOTOPBIX 4) 3LIAIICOM
J0  JABYX  JaHHBIX
. | OrBert: 4)
TOYEK 9TOU
IUIOCKOCTH ects | (MuCTpYKTIMS: TIpoumTaiite TEKCT, BBHIOEpUTE
BEJIMYMHA MIPABWJIbHBIM OTBET W 3alUIINTE apryMEHTHI,
[IOCTOSIHHAS, 000CHOBBIBAIOIIHE BEIOOP OTBETA)
Ha3bIBAETCH. ..
Haiitu ypaBHEHHE x+1  y-2  z—4 VK-2.V.3

IPSIMOM, IIPOXOASILEH




y+2 Z+4

qyepes TOUKY 2) — -
3 2 4
A(—1;2;4),
x—1 y—2 z—4
NepHeHIUKYIISIPHO 3) =: =
-3 -2 —4
IUIOCKOCTH
3x-2y-4z+1=0 4 T===
OrBer: 1)
(Muactpyknus: IlpounTaiite TEKCT, BBIOSPUTE
IIPABWIbHBIM OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 VK-2.B.2
JIMHEHHBIX YPaBHEHHUU 2)  x=0,y=1,z=- 2
METOZIOM l'aycca
2x —y + 3z =-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Otser: 1)
(Muctpykumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
MIPABWIbHBIM OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
11 | Beraucnuth 1) (_1 _5) OIIK-1.3.1
7 2
2 -1y /1 -2 2 72
G 2G5 2 Lo
o 0
3y (1 )
7 2
9 (G )
Otget: 1)

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPaBUJIBHBIN OTBET W 3alMIIMTE apTyMEHTBHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




12 | dana matpuna 1) s, OIIK-1.V.1
[0y Gy 2) —ap
A_(“:i “::)'
3) Qu
E€ anreGpanueckoe 4)  —ay
JIOTIOJIHEHHUE Asy
OrtBer: 2)
paBHoO...
(Muactpyknus: IlpounTaiite TEKCT, BhIOEpUTE
IIPABWIbHBIM OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
13 | Marpuua ATl 1) At-axA-at VK-2.3.1
Ha3bIBAETCSl 0OpaTHOI ) Al-Az1
Matpue A, eciau
“1.4—a4.4-1—
BBIMTOTHAETCS YCIIOBUE 3 A A=4-4"=E
4 At-4=0
Otser: 3)
(Muctpykuust: IIpountaiiTe TEKCT, BBIOEpHUTE
IIPABWJIbHBIM OTBET W 3aMUIIUTE APTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
14 CKaﬂprHI)IM 1) |c_£| |E| ArCCOS o VK-2.V.1
MIPOU3BEIEHUEM JBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBaeTCA 3) |E||E| cos
YHCII0, PABHOE. ..
4) |c_£||b|tga:
Otget: 3)
(Muctpykuus: IIpountaiiTe TEKCT, BBIOEpHUTE
IIPABWIBHBII OTBET M 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
15 | Yemy pasio | 1) O YK-2.V.3




CMEIIaHHOE 2) 1
IPOM3BEACHUE
P 3) -2
BEKTOPOB
=77 = 4 2
aba )
OrBer: 1)
(Muctpykuus: IlpountaiiTe TEKCT, BBIOEPHUTE
NPaBUIbHBIM OTBET M 3AIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16 | YpaBuenue mpsmon, | 1) (x—a)+(v—>b)=0 VK-2.B.2
MPOXOJAIIEH  Yepe3 2) Yoy _ xxm
IBE TOYKH MOXKHO ¥rory o s
COCTaBUTH 10 3) A[x — xD) + B[V_ }rﬂ:] =0
dopmyre...
4) F_}’n:k(x_xuj
OtBet: 2)
(Muctpykuust: IIpounTtaiiTe TEKCT, BBIOEPHUTE
NPaBUJIbHBIM OTBET M 3alUIIMTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
17 | 'eomerpuueckoe 1) Ilapabomy OIIK-1.3.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
Skcrentpucuter ¢ >1 | o)  rHmepboxy
npeJcTaBIIsieT co0oi 4)  swmnc
OrtBer: 3)
(Muctpykuus: IIpounTtaiiTe TEKCT, BBIOEpHUTE
NPaBUJIBHBIM OTBET M 3alUIINTE apryMEHTBI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
18 c 1) nelCTBUTEIHHOMN OCBIO OIIK-1.V.1
OtHOowmenne —
a

2) aCHUMIITOTOM




Ha3bIBACTCH. .. 3) JIKCIEHTPUCUTETOM
4) (oKaIbHBIM PAIHYCOM
Ortser: 3)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
NPaBWIBHBI OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIONINE BEIOOP OTBETA)
19 | Haiitru  ypaBHeHwme 1) x+l  y-2  z—4 VK-2.3.1
. . 3 -2 -4
OPSMOM, MPOXOASIICH
x+1 y+2 z+4
yepes TOUKY | ) =2 " =
3 2 4
A(—1;2; 4),
x—1 y—2 z—4
HEepPIEHINKYIISPHO 3) = =
-3 -2 -4
IUIOCKOCTH
4 x+1  y+2  =+4
3Xx-2y-4z+1=0 ) 3 32 _a
Otget: 1)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
NPaBUWIBHBIA OTBET W 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
20 | Onpenenuts  kakoe | 1)  x +y-8x=0 YK-2.V.1
ypaBHEHUE JTMHAN P —
2) X:'_\,'IES_}F'
COOTBETCTBYET 3
napatorre. . 3) -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
OrtBer: 4)
(Uucrpykuus: IlpountaiiTe Tekct, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
21 | Pemuth cucremy | 1) x=0,y=1, z=-2 YK-2.V.3

JIMHEUHBIX YPaBHEHUU

METOJIOM l'aycca

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




xt+yt+z=2
2 —y+3z=10
—x+2y—z=-5

3) x=0,y=1, z=2
4) x=0,y=-1,2z=3
Orteer: 4)

(Muactpykius: [lpounTtaiiTe TEKCT, BBIOEPUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

22

Brrauciauts

)63

OtBet: 2)

(Muctpykuwmst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
IIPaBUJIBHBIM OTBET U 3alMILIWTE apryMEHTBHI,

000CHOBBIBAIOLIHE BEIOOP OTBETA)

VK-2.B.2

23

Kaxkas n3 TOYEK
JEKUT HA MPSMOH y =

—2X +1?

1) ©:3)

2) (-1;3)

3 (2:3)

4) (2,5

OtBer: 2) 4)

(Muctpyknus: IlpounTaiite TeKCT, BbIOEpUTE
IIPaBUJIBHBIE BAapUaHThl OTBETOB W 3AIMIINTE
BBIOOD

apryMEHTHI, 000CHOBBIBAIOIINE

OTBETOB)

OIIK-1.3.1

24

[Mpsmassy = 2X + 5

obpazyer ¢

1) w9
2) t9(-2)

OIIK-1.V.1




IIOJIOXKUTCJIIBHBIM
HaIlpaBJICHUEM OCH

OX yroin a, paBHBIl. ..

3) arctg(2)

4) 192
Ortser: 3)
WNuctpyknus: Ilpounraiite TekcT, BbIOEpUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

25 | Vron MEX]T =‘ 1-5 VK-2.3.1
Y 1) tee 1+1+5
MPSIMBIMU
3-1
y=x+1y=5+3 2) tgq:r=‘1+:$5
onpenensercs o )
. 3 tweo= |k
bopmyne: 1+1+(-5)
_ | 3-s
4 we= ‘1+155
Otger: 1)
Wuctpykuus: IlpounrtaiiTe Tekct, BeIOEpUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
26 | Ipwu pereHnH 1) 5 3‘ YK-2.V.1
a8 7
CHUCTEMBbl  JIMHEWHBIX
o 1 3 ‘
aBHEHUI
yp 2) 4 7
{ xy+3x, =5
4x, —Tx, =18 fo 3) 5 3 ‘
g -7
IIpaBUILy Kpamepa
OTIPENIeITUTEINb A 4) 1 5‘
4 3
UMEET BUJL:
OtBet: 2)

Wnctpykuus: Ilpountaiite Tekct, BhIOEpUTE
IIPaBUJIBHBIN OTBET W 3alMILINTE APTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




27 | Ilpu pelieHnn 1) (2;-1) YK-2.V.3
CUCTEMBI  JIMHEWHBIX 2) wmetox Kpamepa HenpumeHuM
ypaBHEHHIA 3) (1,2
{xl—I- 2x,=10 4) (2;1)
Boren =1 Otger: 2)
METOIOM Kpawtepa Wuctpykuus: Ilpounraiite Tekct, BbIOEpUTE
TOMYHCH OTBET - NPaBUIBHBIA OTBET M 3alUIIMTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
28 | Pemuth CHCTEMY 1) (1;0;0) YK-2.B.2
JIMHEWHBIX YpaBHEHHIA 2) (0;1;0)
meromoM Kpamepa: 3) (0;0;1)
X, tx;—x3=0 4) (1;0;1)
[ffl__zii ii: ; g Otget: 4)
WNuctpykuus: [IpounTaidiTe TEKCT, BBIOCPUTE
NPaBWIbHBIA OTBET M 3aIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
29 | Iloka3arennHas 1) J2e =%“ OIIK-1.3.1
(opMa KOMILIEKCHOTO _ 3m
2) V2e'®
qrcia -
z=-1+ i umeer BUL; 3) V2e'™
4) +2e 5
Otser: 2)
Wuctpykuus: Ilpountaiite TEKCT, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
30 | Moaynb 1) 0 OIIK-1.V.1
KOMIUIEKCHOTO YHCTIa 2) 1
Z = —i paBeH: 3) 2
4) 5
OrtBert: 2)

Wuctpykmus: IlpounTaiite TekcT, BbIOEpUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kaxoii meToj 1) OIIPEICTUTENb | 2) Kpamepa YK-2.3.1
PEIICHHS] CHCTEMBI CHCTEMBbI paBeH 6
JTMHEHWHBIX 3) onpenenurens | 4) ["aycca
anreOpanyecKux CHCTEMBbI paBeH
YpaBHEHUNU HYIIIO
IPUMCHSIOTCS B TOM 5) Marpuna =He | 6) OGparHoii
clrydae, eciH ... KBaJIpaTHas MTPHIIBI
OtBer

1) 2)

1) 4)

1) 6)

3) 4)

5) 4)

(Uuctpykuus:  IlpounTaiiTe  TEKCT W
YCTaHOBUTE cooTBeTcTBHE. K Kaxmou
MO3UIMH, JaHHOW B JIEBOM CTOJOIIE,
noa0epuTe COOTBETCTBYIOIIYIO MO3HIIUIO
(WM HECKOJBKO COOTBETCTBYIONIMX) B

IIPaBOM CTOJIOIIE)

Pemmre marpuunoe Haiitu matpuny X u3 ypaBHenus A =X = B, | VK-2.V.1
ypaBHEHHE. rae
Boinonnute -1 2 -9 —4

A= B=
IPOBEPKY. { 3 —4} (23 lﬂ)

Otser:

_(5 2
X = [_2 _1)

(ITpounTaiiTe TEKCT U 3alMILNTE Pa3BEPHYTHIN
000CHOBAHHBII OTBET).

OrneHuBaHNe TECTOBLIX 3aJaHUN:

- 3ajgaHne KOMOMHHMPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX
MPEIOKEHHBIX U1 00OCHOBaHUEM BBIOOpA CUMTAETCS BEPHBIM, €CJIM MPABUIIBLHO yKa3zaHa mudpa
U TIpUBEJEHBl KOHKPETHBIE AapryMEHTHhI, HCIONb3yeMble TIpu BbIOOpe oTBeTa. [lomHoe
COBIIAJICHUE C BEPHBIM OTBETOM OIlEHUBAETCs | OayyiomM, HEBEPHBIN OTBET WMJIM €r0 OTCYTCTBHUE —
0 GamoB.

- 3aganue KOMOMHHMPOBAHHOTO THIMA C BBIOOPDOM HECKOJIBKUX BapUAaHTOB OTBETa W3
MPEIJIOKEHHBIX U Pa3BEPHYTHIM O0OCHOBAHHWEM BHIOOpA CUMUTAETCS BEPHBIM, €CIIH MPABHIBHO
yKa3aHbl MUGPHI U TIPUBEIACHBI KOHKPETHBIE apTyMEHTHI, UCTIOJIb3yeMbIe MPU BHIOOPE OTBETOB.



ITonHOC COBIIAACHUEC C BCPHBIM OTBCTOM OLCHUBACTCA 1 63HHOM, CCJIn JOMMYIICHLL OIIMOKK HIIN
oTBeT oTCyTCTBYET — 0 6asos.

- 3agaHue 3aKphITOTO THIIA HA YCTAHOBJICHHE COOTBETCTBUSI CUHMTAETCSl BEPHBIM, €CIU
YCTaHOBJIEHBI BCE COOTBETCTBUS (ITO3MLIMH M3 OJHOTO CTOJOLA BEPHO COMOCTABICHBI C
NO3ULMSAMH Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 6amiom,
HEBEPHBII OTBET WK ero oTcyTcTBUE — 0 OayuioB

- 3a):[aHHe OTKPBITOT'O TUIIA C PA3BCPHYTBIM OTBECTOM CUHUTACTCA BCPHBIM, €CJIM OTBCT COBIIAAACT
C JTAJOHHBIM MO COAEPKaHMIO M MOJMHOTE. [IpaBHIBHBINA OTBET 3a 3aJaHHE OICHUBAETCS B 3
Oaita, eciu JIOMyIHIeHa OjHA OmKMOKa \ HETOYHOCTh \ OTBET NPaBHIbHBIA, HO HE MOJNHBINA - 1
Oat, eciu omyiieHo oosee 1 ommOKu \ OTBET HeNpaBUWIIBHBIH \ 0TBET OTCYTCTBYET — O OAILIOB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO JMCIUILUIMHE OOYYAIOMIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadboOT

Ne n/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoqu4veckre  MaTepUaNbl,  ONPEACISIONIUE  TPOUSAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JdTanbl (OPMUPOBAHMUS KOMIETEHIMM, coaepxarcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAII, periaMeHTUpPYIOIIUX TOPAIOK U MPOUEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00yYarOIIUXCsl 0 OCBOCHUIO JIUCITUILTUHBI
(Huoice npusoosmces pekomenoayuu no cCoOCmasieHuo 0aHHo20 pazoena)

11.1. Metoauueckue yka3zaHus [ OOYYalOIIUXCS 1O OCBOCHHUIO JIEKIIMOHHOTO
MaTtepHaa (eciu npedycmompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. Ha3HaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OpPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOW MBICTU. B ydyeOHOM mporiecce JeKIUsl BBITOIHAET METOAO0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 U MHPOpMATMOHHYIO (DyHKIMU. JIEKIus pacKphIBaeT MOHATHIHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHWE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIATLTTHAMH.

[TnaHupyeMble pe3ylabTaThl PU OCBOSHUHU O0YUYAIOIIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONy4eHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWH, YpPOBEHB
KOTOPBIX OIPEIEISIETCS EIEBOW YCTAHOBKOM K KaK/10M KOHKPETHON TEME;

— TIONy4YeHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEMO/IaBaTelIeM;

— pa3BuTHE MNPO(ECCHOHANBHO-IETIOBBIX  KAauecTB, JOOBH K  TpeaMeTy U
CaMOCTOSITEIbHOTO TBOPYECKOT'O MBIIITICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;

— TIONy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;

— HAYYUTHCS METOAMYSCKH 00padaThiBaTh MaTepHall (BBIACIATH TJIaBHBIC MBICTH U
MOJIOKECHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATh WX B Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHe TOYHOIO NOHUMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.




JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOT0 MaTepuajga TMpU TPOBEACHUM KOPOTKHUX JAHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa OpeIocTaBICHUS JSKIIMOHHOTO MaTepraa:

— Ornpezaenenuss MaTeMaTUYECKUX TEPMHUHOB.
—  ®opMynupoBKa TEOPEMBI.

— Jloka3areynbCTBO TEOPEMBI.

— HMmmocTpupyroniye npuMepsl.

11.2. Metoauueckue yka3zaHus JUIsi OOy4YalOIIUMXCS MO MPOXOXKACHUIO MPAKTHUYECKUX
3aHSIITHH (eciu nPpedyCMOmpeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHuszaluu y4eOHOro
mporecca, 3aKIIF0Yaroniasicsi B BHIIOJHEHUH 00YJarOIIUMUCS IO PYKOBOJICTBOM IIPETIOAaBaTEIIs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbI0 YCBOEHUS HAYyYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUSI YMEHU U HABBIKOB, OITBITA TBOPYECKOH JEATECIHHOCTH.

[enbro MpakTUYECKOTO 3aHATHS ISl 00y4aroIIerocs SBISETCS MPUBUTHE 00YUAIOIIUMCS
YMCHHI U HAaBBIKOB MPAKTUYECKON JIEATEIHPHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOLIUMCS TPAKTHUECKUX 3aHATHI:

— 3aKkperuicHHWe, YriyOJIeHHWe, pacIIMpeHHe W JIeTalu3alus 3HAHWWA TPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBIIQJICHWEC HOBBIMH METOJaMH M METOJUKAMU HW3YYCHHS KOHKPETHOH y4eOHOI
JUCIUILINHBI,

— BBIpaOOTKAa CMOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOMYYEHHBIX 3HAHUW s
BBITIOJTHCHMS 33 TaHHI;

— ofecrnieueHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaTbHOU (Gopm
o0OyueHusl.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTryeckne 3aHATHA HAYMHAIOTCA C 3alHCH B OKYpPHaT MpPENoJaBaTels
MPUCYTCTBYIOLUX CTYACHTOB. 3aTeM OOBSBIIAETCS TeMa MPAKTUYECKUX 3aHATHIM.

[IperomaBaTens YMTaeT yCIOBHE 33Jayll W MpEJIaraeT CTYACHTaM CaMOCTOSITEIHHO
PeLuTh 3ajjauy, UCIIONb3Yys 3HaHUS, OJYyYEHHbIE CTY/I€HTOM Ha JieKuuu. CTyJeHT, KOTOPBIH
MEPBBIM PEIIWII 3a7ady, BBI3BIBAETCS K JOCKE. B ciydyae eciu CTYIACHT NpPaBWIBHO PEIInIT
3ajady, OH moay4aer 5 OamnoB. Ecnu cTyzneHT pemiaer 3aiady ¢ MOMOIIBIO MpEnojaBaTes,
TO moiy4yaer 4 Oaita. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJOYas OLIEHKY
MOCEIaEMOCTH) TepeBoasATCS B OoHychl (kadectBo) or 0 mo 5 OamioB. Dtu OOHYCHI
n00aByIsIOTCS K 001Iel cymme 0aioB B paMKaxX MOJYJIbHO-PEHTHHTOBOI CHCTEMBI.

CryneHtaM BbLIaeTCs JIOMallHEe 3aJaHhe B BHUJAE 3aJad, KOTOpbIE OHU CHAIOT B
YCTaHOBIJICHHBIE CPOKH.

11.3. Mertoauueckue yKazaHus UIsi OOYJAIOMIMXCS MO MPOXO0KICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiiCs BBITIONHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelis, HoO 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHOi (opme OOy4eHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporiecce BHIMOTHEHHSI CaMOCTOSITENIBHON paboTh, Y oOydaromierocs: (GhopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabouero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS



U HaBBIKM B YCBOCHHU U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIIEYMBAET BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, TIOMOTAeT TIIOJYYUTh HABBIKH TTOBBIMICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOJINYEeCKUN MaTepHall 10 TUCIHUILIHHE;

11.4. Meroauyeckue yKazaHUsA I OOYYarONIMXCS IO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBaeMOCTH.

Texymmuii KOHTPOJIb YCHEBAGMOCTH TIPEIyCMaTpUBaeT KOHTPOJb KayecTBa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHUS XOJa OCBOCHUS
JIMCIHIIINHEL

B Tedenme cemecTpa B CcHCTeMe IUCTaHIIMOHHOTO oOyueHuss ['YAII B dopme
TECTUPOBAHUS TPOBOAATCSA JBE IPOBEPOUYHBIC PAaOOTHI MO PEHICHUIO 3a7a4 MW OJUH
TEOPETUYCCKUI onpoc (IMepedeHb BOMPOCOB JUISI TECTOB pa3MelieH B «baHke BOIPOCOB» B
cucteMme qucTaniuoHHoro ooyuyenus I'Y AII).

Pe3ynbTarhl TEKYyIIEro KOHTPOJISI YCIIEBAEMOCTH OyIyT YIUTHIBATHCS TIPH MPOBEICHUN
MPOMEXYTOUHON  arrecTanuu (OpU  HUCHOJIB30BaHUU  OaJbHO-PEHTHHIOBOW  CHCTEMBI
OIICHWBAHMS, KAKIBIA BUJ KOHTPOJIS OICHWBACTCS B Oamiax, W3 KOTOPBIX (POpMHUpPYETCS
WTOTOBBIN PE3YIIHTAT).

11.5. Metoauueckue yka3zaHus A O0y4aroUIMXcs MO MPOXOKICHUIO IPOMEKYTOUYHOMN
aTTECTALIUN.

[Ipomexyrounas  arrecrauus  OOydaloIIUMXCS — NpeAycCMaTpUBaeT  OLICHUBAHHE
IPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAeT B
ceos:

— D9K3aMeH — (¢opMma OIEHKM 3HaHWH, MOJYyYEeHHbIX OOydarolmMMcs B Ipoliecce
M3YYEHHUs BCEW NUCUUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSITENIbHOM paboThl, CIOCOOHOCTH
IPUMEHATh MX U PEIICHHs NPAKTUYECKUX 3aJad. ODK3aMEH, Kak IPaBUJIO, MPOBOIUTCS B
NEpUOJT SK3aMEHAIMOHHON CECCHMM M 3aBEpINAeTCs AaTTeCTAallMOHHOM OLIEHKOH «OTJIIMYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY.

Cucrema OLEHOK INpHU MPOBENECHUU MPOMEKYTOUHOW aTTECTAllUU OCYILIECTBISIETCS B
cooTBeTcTBUM ¢ TpeOoBanusiMu Ilonmoxkenuit «O TekylieM KOHTPOJE YCHEBAEMOCTH H
IPOMEXYTOUHOM arrectanuu cryaeHToB ['YAIL, oOyuaromuxcs mo mporpamMmmaM BBICILIETO
oOpa3zoBanus» U «O MOJYJIbHO-PEHTHHIOBOM CHCTEME OLIEHKH KauyecTBa y4eOHOH paboTbl
ctyneHToB B ['YAII».



Jluct BHeceHUs U3MEHEHUH B pabouyro IporpaMmMy TUCIUTUIUHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




