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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
00pa3oBaTelbHYI0 MPOTpaMMy BBICIIETO OO0pa3oBaHUS — NPOrpaMMmy CIEHHUATUTETa IO
HaIpaBJICHUIO [IOATOTOBKH/ CIIELIMAIbHOCTHU 38.05.02 «TamoxxeHHoe JIETIO»
HanpapjieHHocTH/criennanu3anun  «TaMOXXEHHOE  PEeryJUpOBaHME  BHEIIHEIKOHOMHYECKOU
JesATeIbHOCTHY. JluciumuinHa peanusyercs kadeapoi «Nely.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BHIITYCKHUKA CICIYIOIINX KOMIICTCHITUN |

VYK-1 «Cnoco0GeH oOCyIEeCcTBIATh KPUTUYECKHH aHalu3 MpOOJEMHBIX CHUTyalluii Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

ConepxaHve NHUCHMIUIMHBI OXBAaThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C TEOpHUEHN
KOMILUIEKCHBIX YHCEJI, CHUCTEMaMM JIMHEHHBIX YpaBHEHHUM, JMHEHHBIMH MPOCTPAHCTBAMH,
BEKTOPHOH anre0por U aHATUTHIECKON TeOMEeTPHECH.

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
yueOHOro Mpoliecca: JEKIUH, IPAKTUYECKHE 3aHIATHSI, CAMOCTOSTENIbHAs paboTa 00yJaroerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs arTecTanus B opme 3x3ameHa (1 cemectp).

OO6miast TpyA0EMKOCTh OCBOCHHS JAMCIUIUIMHBI COCTaBIsET 4 3a4eTHBIX enuHulbl, 144
yaca.

S3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIN JIC)KHUT B OCHOBE
BCell cucTeMbl BBICHIETO OOpa30BaHUS COBPEMEHHOTO  CIEIHUANUCTa W HU3y4yaeT
MPOCTPAHCTBEHHbIE (OPMBI W  KOJMYECTBEHHBbIE COOTHOILIEHHUS OKPYKAIOLIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpaXCHHE; pPa3BUBACT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJISIET JIEMOHCTPUPOBATH LIEJICYCTPEMIIEHHOCTh, OPraHU30BaHHOCTH MU
MIPOBEICHUH OOJIBIIETO 00beMa BHIYHUCICHUH; 00BEANHACT OONBIIMHCTBO PaHHEEe U3YyYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUH OOYCIIOBIIEHA TeM, YTO MaTeMaTHKa SIBJSIETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHHS MPUKIIAHBIX 337]a4 U YHUBEPCAIbHBIM SI3bIKOM HAYKH,
HO TaKXe U 3JIEMEHTOM OOIIeH KyJIbTYpHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OIMPAIOIIYIOCS HA JaHHYIO JUCHUIUIMHY, HTPAIOT BCE OOJBIIYIO POJIb B COBPEMEHHON HayKe
Y TeXHHUKE. B 3HaYNTENbHOI CTENEeHU 3TO BHI3BAHO BCE YOBICTPAIOIIUMCS PA3BUTHEM HAYKH U
TEXHWKH, TJIABHBIM OOpa30M BBIYHCIUTEIBPHON TEXHHKH W WH(POPMAIIMOHHBIX CHCTEM, a
TaK)ke KOMIBIOTEpPHU3AIMeH MPaKTUYECKU BceX obmacTeil 3HaHMil. BO3MOXHOCTH yCIIEITHOTO
WCTIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 33/1a4 CYHIECTBEHHO PACIIMPSIOTCS,
9TO, B CBOI OdYepeab, MNPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEABIBISIEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHHMIO COBPEMEHHBIX CHEIMAJIMCTOB B OOJIACTH MAaTeMaTHUECKUX
METO/IOB.

B oOnactu BocmHMTaHUS JIMYHOCTH LENBIO TOATOTOBKM MO JAHHOW JWCIHILIAHE
aBigeTcs (HOopMHpOBaHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApPTyMEHTUPOBAHHO M SICHO
CTPOUTH YCTHYIO U TUCHMEHHYIO PEYb.

1.2. JlucuumiuHa BXOJIUT B COCTaB 0053aTeIbHON YacTH 00pa3oBaTeIbHON MPOTrPAMMBbI
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. IlepeueHb MIAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pesynbrate u3yueHUs AMCHUIUIMHBI OOYYAIOUIUICS NOJDKEH O0NagaTh CIEAYIOUTUMU
KOMTICTCHITMSIMY WJIM WX JacTsaMu. KOMIETeHIINY W WHIUKATOPHI MX JIOCTHKEHUS TIPUBEICHBI B
tabnure 1.

Tabmuma 1 — I[lepeyeHs KOMIIETEHIIMIM ¥ UHIUKATOPOB UX JTOCTHKECHUS

Kareropus Kon u
Kon n HanMeHoBaHME HHIMKATOPA JOCTUKEHUS
(rpymnma) HalMEHOBAHHE
KOMIIETCHITUH
KOMIIETEHIINHT KOMITETEHIINHI
YK-1 Cnocoben
OCYUIECTBIISATh
kputnuecknit ananm3 | YK-1.3.1 3HaTh METOABI KPUTUYECKOTO aHATU3A U
MPOOJIEMHBIX CHUCTEMHOT0 IoAXoaa
YHuBepcalbHbIe .
cutyanuii Ha ocHoBe | YK-1.B.1 BnageTs HaBbIKAMH CUCTEMHOTO U
KOMITETCHIIH
CUCTEMHOTO KPUTUYECKOT'O MBIIIUICHHS; METOIMKAMHU MTOCTAaHOBKU
moaxo/a, 1IEJTH, OTIPEICIICHHS CTIOCOOO0B €€ TOCTHKCHUS
BBIpa0aTHIBATh
CTpaTEruto ICNUCTBUI

2. Mecro nucuumiauHsl B cTpykType OI1
Jucuunnuza He Oazupyercs Ha 3HAHMSIX, paHee MPHOOPETEHHBIX CTYIEHTaMHU INpPHU
U3YyYEHHUH B BY3€ KaKUX-THOO AUCLUIUINH.




3HaHUsl, MOITYYEHHbBIE IPU MU3YyYEHUU MaTepuaia JaHHOW TUCLUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIOJIB3YIOTCS IIPU U3YYEHUH IPYTUX JUCLUILINH:
— «Maremartuka. Teopust BEpOSITHOCTEH U MAaTEMATUYECKasl CTATUCTUKAY.
—  «OKOHOMUYECKAs TEOPUSI»
— «Crarucruka»

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0beMe JMCIUILUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHIOB Y4eOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

TpynoeMKocTh 1o

Bun yueGHO# paboThI Bceero cemMecTpam
Nel
1 2 3
Oowan mpyooemKkocmp OuUCYUnJIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyeckoil no020moeKu
AyoumopHhuie 3auamus, BCEro 4ac. 16 16
B TOM YHUCIIE:
nexmu (JI), (gac) 8 8
npaktudeckue/cemunapckue 3aastus  (I13), 8 8
(gac)

nabopaTtopHbie paboTsl (JIP), (dac)

KypcoBoi nmpoekt (padota) (KII, KP), (gac)

9K3aMeH, (Jac) 9 9

CamocmoamenvHnas paboma, Bcero (4ac) 119 119

Buo npomexcymounoit ammecmayuu’ 3ayer,
OK3., OK3.,
audd. 3auer, sx3amed (3auer, Judd. 3au, Dk3.)

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIMHEI [0 pa3/ielaM U BUIaM 3aHSATHI.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbl AUCIUILIUHBI Jlexkmuu | 113 (C3) JIP KII CPC
(dac) (dac) ("ac) (gac) (gac)
Cewmectp 1
Pazgen 1. KoMmekcHble uncia u 1 2 20
MaTPHIIBL.

Tema 1.1. JleiicTBUA HaJl KOMIUIEKCHBIMU
YHCIIaMU B ajiredpandeckoit hopme.
JlericTBUS Ha/l KOMIUIEKCHBIMU YHUCIAMHU
B TPUTOHOMETPUIECKOH opme.
®opmynia Myapa. M3BneueHre KOpHs
M3 KOMILUIEKCHOT'O YHCJIA.

Tema 1.2. JluneliHble onepauuu Hal
MmaTtpuriamu. JIuHeilHad 3aBUCUMOCTb H
HE3aBUCUMOCTH MaTpPHII,




TpancnonupoBaHue MaTpuil,
YMHOXEeHHE Marpuil. MHOrOWIeHbl 0T
KBaJIpaTHBIX MATPHII.

Pasznen 2. CucteMbl IMHEHHBIX
YpaBHEHUH.

Tema 2.1. Onpenenutenu 1 ux CBOICTBA.
O6partnas matpuna. Pemenne
NPOCTEUIINX MATPUYHBIX YPABHEHUH.
MatpuuHbId METOJ] PEIICHUS JTMHEHHBIX
YPaBHECHUIA.

Tema 2.2. Meton Kpamepa. Meton
T"aycca.

Tema 2.3. CoOcTBeHHBIE 4YHCIA U
COOCTBEHHBIC  BEKTOpPHI  KBaJPATHBIX
Matpuil. @DYHKIUKU OT KBaJPaTHBIX
MAaTpHII.

20

Pazpen 3. JIunelinple nmpocTpaHCcTBa

Tema 3.1. OmnpeneneHue JHUHEHHOTO
MPOCTpaHCTBA. ba3zuc W KOOPIWHATHI
Jluneitaple mpeoOpazoBaHus. Marpuia
JINHEHHOTO Npeo0pa30BaHuUsI.

20

Paznen 4. Bextopsl

Tema 4.1. 'eomeTprueckue BEKTOPHI.
JIuHelinbie onepaluuy HaJl BEKTOPaAMU.
JIuneliHas He3aBUCUMOCTh BEKTOPOB.
baszuc. Koopaunatsl. CucteMbl
KOOpJIMHAT Ha MJIOCKOCTH U B
MIPOCTPAHCTBE.

Tema 4.2. CkanspHOoe NpOU3BEACHUE
BEKTOpOB. BekTopHOe mpousBeneHue
BeKkTOpoB. CMelIaHHOE NPOU3BEICHUE
BEKTOPOB.

20

Paznen 5. Tlpsimast Ha MJIOCKOCTH.

Tema 5.1. YpaBHeHus npsmoi Ha
IUIOCKOCTH.

Tema 5.2. Yrom mexnay NpsMBIMH Ha
miIocKkocTH. PaccTossHne OT TOYKHM 10
npsiMOM  Ha TuIOCKOocTU. PaccrostHue
MEXy NapaJuleJIbHBIMU IPSIMBIMH.

19

Pa3nen 6. IIpsimas 1 I0CKOCTH B
MIPOCTPAHCTBE.

Tema 6.1. YpaBHEHUS IIIOCKOCTH.
3amaHue IpsSMOU B MTPOCTPAHCTBE.

Tema 6.2. Yrom mexay NOpsAMbIMH B
MIPOCTPAHCTBE. YTOJI MEXAY NPsIMOH U
MIOCKOCTBIO. PaccTossHMEe OT TOYKH 10

IIJIOCKOCTH. Paccrosiaue MCXKIAY

10




napajicIbHbBIMU

PaccTrosiHue OT TOYKM J10 TpSIMOM B

MIPOCTPAHCTBE.

IINIOCKOCTSAMM.

Pasnen 7. KpuBble BTOpOro mopsjika. 1 0 10

Tema 7.1. DOmmumc. ['mmepbona.
[Mapabomna. IlomsipHoe  ypaBHEHHE
KpHUBOU BTOPOTrO IopsAaKa.
KanoHnueckue ypaBHEHUS KpPUBOM

BTOPOTO TOPSIJIKA

Hroro B cemectpe: 8 8 119

Hroro: 8 8 0 0 119
[IpakThyeckass MOATOTOBKA 3aKIIOYaeTCsl B HEMOCPEICTBEHHOM  BBIIIOJHECHUHU
OoOydJalmUMHUCS  ONPENCTCHHBIX  TPYIAOBBIX  (DYHKIMH,  CBS3aHHBIX C  Oy;ymen

pohecCuOHANBLHOM NeSTebHOCTDIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHIATHH IIPUBEICHO B Ta0HIIC 4.

Ta6muma 4 — ComeprxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

HaszBanue u conepxanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Paznen 1. KomriekcHbie 4ucia U1 MaTPHULIbI.

Tema 1.1. JleiicTBus HaJ KOMIUICKCHBIMU YUCJIAMH B aJireOpanueckoi Gopme.
JleficTBUS HaJl KOMILUIEKCHBIMH YHCJIaMHU B TPUTOHOMETPHYECKOH opme.
®opmyna Myaspa. M3BiedeHne KOpHs U3 KOMIIEKCHOTIO YUCIIA.

Tema 1.2. JIunelinble onepanuu HajJ MaTpullamMu. JInHelHast 3aBUCUMOCTb U
HE3aBUCUMOCTb MaTpull. TpaHCIIOHUPOBAHUE MATPULL. Y MHOKEHUE MATPHIL.
MHoOrowwieHsl OT KBaJpaTHbIX MaTPHIL.

Paznen 2. Cuctembl TMHEHHBIX ypaBHEHUH.

Tema 2.1. Ompenenurtenu u ux cpoiictBa. OOparHas MaTpuua. Pemenue
MPOCTEUIINX MATPUYHBIX ypaBHEHUH. MaTpuuHbli METOJ pEIICHUS
JIMHEWHBIX YPABHEHUMN.

Tewma 2.2. Meton Kpamepa. Meton I"aycca.

Tema 2.3. CoOcTBeHHbIE 4YMCIa M COOCTBEHHBIE BEKTOPHI KBaJpPaTHBIX
MaTtpull. YHKIMH OT KBaJPAaTHBIX MaTPHIL.

Pasnen 3. JInuneliHble TPOCTpaHCTBA
Tema 3.1. Onpenenenue aUHEHHOro MpocTpaHCcTBA. bazuc M KOOPIMHATHI.
JIuneitHble npeoOpazoBaHms. MaTpuia JMHEHHOTro npeoOpa3oBaHMsL.

Paznen 4. Bexktopsl

Tema 4.1. I'eomerpuueckrie BEKTOpHI. JInHEHbIE ONIEpaliiy HaJl BEKTOPAMH.
JluneiiHas He3aBUCUMOCTh BekTOpoB. basuc. Koopaunatel. Cucrtemsl
KOOpJMHAT Ha IUIOCKOCTH U B IPOCTPAHCTBE.

Tema 4.2. CxansgpHoe IPOU3BEJIEHHE BEKTOPOB. BEeKTOpHOE Npou3BEnECHHE
BEeKTOpOB. CMeIaHHOE NPOU3BEIEHNE BEKTOPOB.

Paznen 5. Tlpsimas Ha MIIOCKOCTH.

Tema 5.1. YpaBHeHus IpsiMON Ha TIOCKOCTH.

Tema 5.2. Yron mexay npsMbIMHA Ha IMJIOCKOCTH. PaccTossHUE OT TOYKH J10
MIPSIMON Ha TUIOCKOCTH. PaccTosiHuE MeXy HapauieIbHbIMU IPSIMBIMU




Paznen 6. IIpsimas 1 mIIOCKOCTh B MPOCTPAHCTRBE.
Tema 6.1. YpaBHeHUs II0CKOCTH. 3aAaHUE IIPSIMON B IIPOCTPAHCTBE.
Tema 6.2. Yron Mexay npsSMbIMH B IIPOCTPAHCTBE. YTOI MEXIY MPSIMON U

6. IUIOCKOCTBI0. PaccrosiHue OT TOoukM 110 miuockocTu. PaccrosiHue mexny
napajulebHBIMU  IIOCKOCTAMHU. PaccTosHMe OT TOYKM J0 MpsIMON B
IIPOCTPAHCTBE.

Paznen 7. KpuBbie BTOporo nopsiaka.
7. Tema 7.1. Dnnunc. ['mmep6ona. [Tapabomna. [lonsspHoe ypaBHEHHE KpPUBOM

BTOpOro nopsiaka. Kanonnyeckue ypaBHeHHs] KpUBOW BTOPOTO MOPSAKA

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckne 3aHATHS U UX TPYIOEMKOCTb

U3 Hux Ne
Ne | Tewmsl npaktuueckux | ®opMbl NpakTHUYECKUX | TpPydOEMKOCTb, |IPAKTUYECKOU |pa3jieiia
/o 3aHATHI 3aHATAI (dac) MOJTOTOBKH, | TUCIIMII
(gac) JIHBI
Cemectp 1
1. | Tema l.1. [leiicTBus Paz6op 3amay nonx
HaJ KOMILJIEKCHBIMH PYKOBOJCTBOM
YUCJIaMH B MpenoaBaTes,
anredpandeckoit CaMOCTOSITENIbHOE 1 1
dbopwme. pernieHue 3aaa4y
Tpuronomerpuyeckas
dbopma
KOMIUIEKCHOTO YHCJIA.
2. | Tewma 1.1. [leticTBus Paz6op 3amay nox
HaJ KOMILJIEKCHBIMH PYKOBOJCTBOM
YUCJIaMH B Tpeno/aBaTes,
TPUTOHOMETPUUECKOMN CaMOCTOSTENIbHOE 0 1
dbopme. Dopmyna perieHue 3aaaqy
Myaspa. N3BneyeHue
KOpHS U3
KOMILJIEKCHOTO YHCJIa.
3. | Tema 1.2. JIuneiinbie Pa3bop 3amau nmox
oTiepaIfy HaJl PYKOBOJICTBOM
MaTpHUIlaMHU. Tpeno/aBaTes, 1 1
TpancnonupoBanue CaMOCTOSTENIbHOE
MaTpuL. Y MHOKECHHE peleHue 3a1a4y
MaTpHIL.
4, | Temal.l.,1.2 CamocrosiTenpHOE
Kontposnbnas padota perieHue 3aaaqy 0 1
Nel
S. Tema 2.1 Paz6op 3amay mon
Brruncnenue PYKOBOJICTBOM
oTpeIeTuTeNeH. Tpeno/aBaTes, 1 2
OOpatHas matpuIia. CaMOCTOSITEIIbHOE
Pemrenne MatpuaHbIx pelIeHue 3a1a4y
YPaBHEHHUH.
6. | Tema2.1. Paz6op 3amau mox 1 2

MarpuuHblii METON

PYKOBOJCTBOM




pEIIeHUs CUCTEM npernojaBaTeis,
JINHEMHBIX CaMOCTOSITENILHOE
YpaBHEHHUH. pelieHue 3aaa4d
Tema 2.2. Meton
Kpamepa
7. Tema 2.2. Meton Paz6op 3amay nox
["aycca PYKOBOJCTBOM
MperoiaBaTels,
CaMOCTOSITENIbHOE
pelnieHue 3agay
8. | Tema2.l.,22 CaMOCTOSITEIBHOE
Konrponbnas padora pelieHue 3aga4
No2
9. Tema 4.1. Paz6op 3amau non
Paznoxxenue PYKOBOJCTBOM
BEKTOPOB 10 0a3ucy. MperoiaBaTels,
Brruncnenue CaMOCTOSITENIbHOE
KOOpJMHAT TOYCK B pereHue 3agayq
oO1el 1eKapToOBOM
CUCTEME KOOpPJIUHAT.
10. | Tema 4.2. CkansipHoe Paz6op 3amay mox
MIPOM3BE/ICHNE PYKOBOJICTBOM
BEKTOPOB npenoaBaTelis,
CaMOCTOSITENTEHOE
pelieHue 3aaa4
11. | Tema 4.2. BekropHoe Pa30op 3anau nox
U CMEIIaHHOE PYKOBOJCTBOM
MIPOU3BEICHUS MperoaBaTels,
BEKTOPOB CaMOCTOSITENIbHOE
perieHue 3aaad
12. | Tema4.1.,4.2 CamocrosiTenpHOE
KonTponbhas pabota pelieHue 3a1a4
Ne3
13. | Tema 5.1. YpaBHenus Paz6op 3amau nmox
NpsAMON Ha PYKOBOJICTBOM
TUTOCKOCTH. Mpero1aBaTels,
CaMOCTOSITENIbHOE
pelieHue 3aaad
14. Tema 5.2. Yron Paz6op 3amay monx
MEXy PSIMBIMH Ha PYKOBOJCTBOM
TUTOCKOCTH. Mpero1aBaTels,
PaccrosiHue oT Touku CaMOCTOSITENIbHOE
JI0 IPSIMON Ha peleHue 3a1a4y
TJIOCKOCTH.
Paccrosinue mexny
napayuieTbHbBIMA
TIPSIMBIMU.
15. | Tewma 6.1. Ilpsimas u Paz6op 3amau mox

IJIOCKOCTh B
IIPOCTPAHCTBE

PYKOBOJICTBOM
npenojaBaTels,
CaMOCTOSITEIIEHOE
pelieHue 3aaa4y




16. Tema 5.1.,5.2, 6.1 CaMOCTOSITEITBHOE
Konrtponsnas padora pelieHue 3agau 0 5,6
Ne4
Bcero 8
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
W3 mux Ne
Ne TpynoemMKoCTh, | MPAaKTHYECKOU | pa3zaena
HaunmenoBaHue 1a60paTopHBIX paboT PyA - | TP pash
n/n (uac) IIOATOTOBKH, | JHCLIHII
(dac) JINHBI

VY4eOHBIM MJITAHOM HE MPEAYCMOTPEHO

Bcero

4.5. BbrlinosHeHHE KypCcOBOTO MPOEKTa/ KypcoBOW pabOTHI

VY4eOHbIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4armuxcs
Bunsr camocTosTenbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThI U €€ TPYAO0EMKOCTh

o Bcero, | Cemectp 1,
Bua camocrositensHOM paboThI
qac yac
1 2 3
N3yueHne TeopeTHyecKoro Marepuasia 34 34
nucturuael (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 30 30
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13) 25 25
KonTponbusie pabotel 3a0uHnKOB (KP3) 10 10
IToaroroBka K MpoMeXyTOYHOU 20 20
atrectauuu (I1A)
Bcero: | 119 119

5. IlepedyeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00y4aroImuXcs MO JUCHUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl ISl CaMOCTOSTENbHON paboThl 00YyYaromMXCsl yKa3aHbl B

I.11. pa3aenoB 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN

[lepedyeHb neUaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIUIlE 8.




Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUMN

Komuectso
SK3EMIUIIPOB B
Ug_ll_ﬂil;/ec bubnmorpaduueckas ccpiika oubmoreke
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)

YK 514 BBK Bexnemumiera JI.A., Ilerpouu A.1O., Uybapos UL A. 200
22.151 642 COopHUK 3a11a4 110 aHATUTHIECKOH T€OMETPUHU U

nuHelHoM anrebpe: Yueb. mocobue / [lox pexn. J1.B.

Bexnemumiena. — 2-e uzz., nepepad. — M.: DUSMATIIAT,

2006. — 496 c.
YK Kasakos A.fl, Makaposa M.B. Maremaruxka. 50
517.521(075.8) Amnanurnueckas reomerpust: yuaeb. [Tocooue / CIIO.:

I'VAIL 2019. - 51 c.
https://e.lanbook.com | Bekiemuiesa, JI.A. COOpHHK 3a/1a4 110 aHATHUTHIECKOM 3BC Jlanb
/book/510638 reOMETPHH U JTMHENHOI anrebpe. / JI.A. Beknemuinesa,

J.B. bexnemumes, A.1O. Ilerposuu, U.A. UybapoB. —

OnextpoH. nad. — CII6. : Jlanp, 2026. — 496 c.
https://e.lanbook.c | Maremaruka. 3aauu MOBBIICHHOH TPYIHOCTH IS ObC Jlanb
om/book/206303 CTY/IEHTOB BY30B : yuebHoe mocodue / . B. UBanos, O.

K. UBanosa, O. A. OxyneBa, H. A. TonueHHUKOBA ; 01

penaknueii U. B. UBanoBa. — Cankt-lletepOypr : Jlans,

2022. — 156 ¢

Wenera, A. M. Jlunelinas anreOpa. AHaJIUTHUIECKAS 9BbC Jlann
https://e.lanbook.c | reomerpus : yue6HOe mocodue / A. M. Usresa, I1. 1.
om/book/152265 IMpunytkas, W. J1. Yepusix. — 5-e usa-e, ucnp. u 101, —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.com | Beknemuines, /1. B. Kypc aHanuTudeckoii reoMeTpuu 1 OBC Jlanb
/book/480134 JMHEHHOM anreOpsl : yueOnuk / 1. B. Beknemuien. —

21-e uzn., crep. — Cankr-llerepOypr : Jlansp, 2025. —

448 c.
https://urait.ru/bco | Jluneitnas anreOpa 1 aHATUTHYECKAsI TEOMETPHS:
de/436467 y4eOHMK U IpakTHKyM st By30B / E. I'. [TnotHuKOBa, A.

I1. MBanos, B. B. Jlorunona, A. B. Mopo3oBa; noj

penakuueii E. I'. IInotHukoBoi. — MockBa:

WznatenscrBo Opaiit, 2019. — 340 ¢
https://urait.ru/bc | Cabutos, U. X. Jluneiinas anredpa u
0de/493221 aHAJIMTUYECKAs TEOMETPHS: yueOHOe TTocoOue JIJIst

By30B / 1. X. CabutoB, A. A. Muxaines. - 2-e u3j.,

uchp. u gom. - Mocksa: M3narensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | [MaxomoBsa, E. I'. Jluneiinas aareopa u
0de/434042 a”HanmuTHuyeckas reomeTpusi. COOpHUK 3a1aHUM:

ydueOHoe rmocolue /T 6akanaBpuaTa v CrielHaIuTeTa
/ E. T'. ITaxomoBa, C. B. PoxkoBa. - Mockaa :
W3parensctBo FOpaiirt, 2019. - 110 c.

https://urait.ru/bo

ok/lineynaya-
algebra-587208

Jly6siruna, E. H. Jluneiinas anrebpa: yueOHOE
noco6ue 1 By3oB / E. H. JIy6siruna, E. M.
BeutomoB. - 2-e u3z. - Mocksa : M3narenscTBo
IOpaiit, 2026. - 150 ¢

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn «IHTepHEeT»



https://e.lanbook.com/book/510638
https://e.lanbook.com/book/510638
https://e.lanbook.com/book/206303
https://e.lanbook.com/book/206303
https://e.lanbook.com/book/152265
https://e.lanbook.com/book/152265
https://e.lanbook.com/book/480134
https://e.lanbook.com/book/480134
https://urait.ru/bcode/436467
https://urait.ru/bcode/436467
https://urait.ru/bcode/493221
https://urait.ru/bcode/493221
https://urait.ru/bcode/434042
https://urait.ru/bcode/434042
https://urait.ru/book/lineynaya-algebra-587208
https://urait.ru/book/lineynaya-algebra-587208
https://urait.ru/book/lineynaya-algebra-587208

[epeuenn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OpPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHEI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedeHb 3JIEKTPOHHBIX OOPa30BaTEIbHBIX PECYpCOB HH(OPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTn «HTepHeT»
URL aapec HaumenoBanue

https://pro.guap.ru/ DJIeMEeHTHI 3JICKTPOHHOI'0 Kypca 0 AMCHUIUIMHE pa3MeIIeHbl BHYTPH
OUOC I'VAII «MaTerpupoBanHas cpena 00ydeHus»

https://Ims.guap.ru Bupeokypc Jiekiuii ¢ MyJIbTHMEAUAHBIME TPE3SHTAIHSIMU 110
JTMCLIUIUIMHE pa3MeIleH cucTeMe TUcTaHuonHoro o0yuenus ['Y AIl

https://Ims.guap.ru OnuaiiH-Kypc 10 AUCIUIUIMHE Pa3MEIeH CUCTEME JTUCTAHIIHOHHOTO
obyuenus ['YAII

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTEILHOTO MPOoIEcca M0 JUCLUILIHHE.
[Tepeuenp nUCMONIB3yeMOTro IPOrpaMMHOTO oOecTieueHHs mpeacTasieH B Tabuune 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEILHOTO MpoIecca Mo JUCIUIITHHE

[lepeyeHp WCMONB3yeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUIINHE, IPpecTaBieH B Tabiauuel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynuropun
n/m MaTepUaITbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOUMOCTH)

JIekuMoHHAs ayIUTOpUs

Aynutopus i IPaKTUYECKUX 3aHATUI

10. OmeHo4HBIE CpeACTBA JUISI MPOBEICHUS TPOMEKYTOUHOM aTTeCTaIluN
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI POMEKYTOUHON aTTeCcTalluu

By npomexyTo4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

Cnucox BOITPOCOB K 3K3aMCHY,

DK3aMeH iy
DK3aMeHAIMOHHBIC OUJICTHI ™,




3amaum;
TecThl.

[Tpumeuanue: *sK3aMeHAIIMOHHBIE OMIIETHI (POPMHUPYIOTCS HA OCHOBE BOIIPOCOB U 33/1a4 TaOuuipl 15.

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaloNIUMUCS TPUMEHSETCS S-0aThbHas MIKaia OIEHKA CcHOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHia
HCIIOJIb30BaHUsI KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHSI CPOPMUPOBAHHOCTH KOMIIETEHITUN

OI1eHKa KOMITETEHIUN

XapakTeprucTrka c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayuipHa IIKaia PAKTep (op

OOyyJarommiics:

— TJIyOOKO M BCECTOPOHHE YCBOMJI MPOTPaMMHBIN MaTepHUa;

— YBEPEHHO, JIOTUYHO, ITOCJIEIOBATEILHO M TPAMOTHO €TI0 U3J1araeT;

— ONMUPasICh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIBHOW JIUTEpaTypHl,
«OTJIMYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIC TMOJOXKECHHS C MPAKTUUYECKOU
«3a4TEHO» JEATEILHOCTHIO HAIIPaBJICHUS;

— yMeso 000CHOBBIBAET U AprYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJaeT BBIBOJIBI M 0000IIEHMS;

— CBOOOJTHO BJIQ/IEET CUCTEMOM CIEIUATU3UPOBAHHBIX MMOHATUM.

— npaBWwIbHO BBIOIHWI OT 90% 10 100% TecTOBBIX 3a/1aHUil.

OO0yuaromuiics:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTepual, TPaMOTHO H IO CYIIECTBY
M3JIaraeT ero, ONMupasiCh Ha 3HAHUS OCHOBHOM JIUTEPATYPHI,

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOILIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C IPAKTHYECKOH JESTEIBbHOCTHIO
«3a4TeHO» HaIPaBJICHUS;

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— BJIaJICET CUCTEMOM ClelnaTn3uPOBAHHBIX TOHSITUH.

— IpaBUWJIHHO BRIMOJIHIWI OT 70% 10 89% TECTOBBIX 3a/1aHUM.

— o0yyarouuiicss yCBOMJI TOJIbKO OCHOBHOW IpPOrpaMMHBIM MaTepual,
II0 CYIIECTBY M3JaraeT €ro, ONUpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU

TUTEPATYPHI,
— JIOMYCKAeT HeCYLIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«y/IOBJIETBOPUTENILHOY» | — UCIIBITBIBAET 3aTPyJHEHUS B MPAKTUYECKOM HNPUMEHEHUU 3HAHUM
«GAYTCHO» HaIpaBIICHUS;

— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHHUS,

— 3aTpynHseTcs B GOpMYJIUPOBAHUHU BBIBOJOB M 00OOIICHUH;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIMATTM3UPOBAHHBIX MOHITHH.
— IpaBUJIbHO BBIMOIHWI OT 51% 10 69% TecTOBBIX 3a/1aHUM.

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPAMMHOIO
MaTepuana,
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
«HEYIOBJIETBOPUTENIHLHOY» | PACCMOTPEHUH IIPOOJIeM B KOHKPETHOM HarpaBiIeHHH;
«HE 3aUTCHO» — UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHHUH 3HAHMUIA
— HEe MOXKET apryMEHTHPOBATh HAYYHBIE TTOJTOXKEHUS;
— He GOpMYITUPYET BEIBOJAOB M 0000IIEHHUH.
— IPaBUJILHO BBHIMOJHWI MeHee S 1% TECTOBBIX 3aJIaHUM.

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAITBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Tadsmie 15.

Tabnuna 15 — Bonpocs! (3agaun) 18 9K3aMeHa




Ne i/t

[Tepeuens BompocoB (3a1a4) ajst SK3aMeHa

Kon
WHMKATOpa

Brruncnute npousBeeHre KOMIIEKCHBIX YHUCET
zy = (64 2i)uz, = (6+5i) B anreOpandeckoii
dopme. OObsicHuTe MIPABHIIO HAXO0XKJICHUS
JICUCTBUTEIbHOM 1 MHUMOM YacTel pe3yJibTara.

YK-1.B.1

BrrurcnuTe 4acTHOE KOMIUICKCHBIX YUCE

z; = (74+4i)uz, = (4—-3i)B anreOpanyecKoi
dbopwme. OObsicHUTE MIPaBUIIO HaXO0XKJICHUS
JICWCTBUTEIILHOM 1 MHUMOM YaCTeW pe3yJibTaTa.

VYK-1.B.1

CpaBHHTE anreOpanyvecKyrd U TPUTOHOMETPUYECKYIO
dbopMBI 3amucH KOMIUICKCHBIX uucen. Omnpenenute, B
KaKHX CIydJast JY4YIlle HCII0JIb30BaTh KAKAYIO GOopMy.

VYK-1.B.1

BrinonHuTe YMHOXKEHUE KOMITJICKCHBIX YHCEI B
TPUTOHOMETPUYECKOH (hopme:

T . . I T . . T
Zy = 5(005; + i sin E) HZ; = 7(.:.'05'5 +1 Smg)
OO6ocHyiiTe paBUIIO BBIUYMCICHUS] MOAYJISI U apryMeHTa
pe3yJbTara.

YK-1.B.1

BrinonnuTe neneHne KOMIUIEKCHBIX YUCEIT B
TPUTOHOMETPHYECKOH dopMe:

Zy = 10(c05§ +1i Smg) HZ; = 5(.:'05'5 +1i zmg)
OO6ocHyiiTe MpaBUIIO BRIYUCICHUS MOAYIISI U apryMeHTa
pe3yrbTara.

VYK-1.B.1

Jaiite onpenenenre TPUTOHOMETPUYECKON (PopMBbI
KOMIUIEKCHOTro yncia. OxapakTepu3ynTe NOHATUS
MOJIyJIS U apTyMEHTA.

YK-1.3.1

Omnpenenure, pe3yabTaT Kakoil onepauuy Haj
KOMIUIEKCHBIMU YHCIIAMU OIHUCKIBaeTcs (popmymnoin
Myasgpa. [losicHute ¢pu3nueckuii ¥ TeOMeTPUIECKUN
CMBICJI OTIEPALIUH.

VK-1.3.1

BoruncnuTe crenenb KOMIUIEKCHOTO YHUCIIa C
ucnonb3oBaHueM popmynsl Myaspa. ObocHyiiTe
BbIOOD (hOpPMBI 3aITMCH YHKCIA.

VYK-1.B.1

Haiimure 3amannyio marpuny C = 44 + 3B%, rne

2 -2

A:(—ll g —23)82 _31 _3’3

YK-1.B.1

10.

CdopmynupyiiTe OCHOBHBIE CBOMCTBA ONepaluii Hajl
MaTpHUIlaMy U IPUMEHUTE UX MPU TPeoOpa30BaHUN
BBIPAKECHU.

YK-1.B.1

11.

Brruncnure npoussenenue marpun A = B
2 b5

02 (o

VK-1.3.1

12.

Haiinute onpenenutens MaTpUlbl BTOPOrO MOpPSAKA

o 3l
10 3
1 00BSICHUTE aJITOPUTM BBIUMCIICHHUS.

VK-1.B.1

13.

Jlns Mmatpuisl

YK-1.B.1




1 2 -1
A=13 1 2
4 -2 5
HaliuTe anredpanyeckoe AONOTHEHHUE
Ay, A3z DIEMEHTOB MaTPUIIBI U OOBSICHUTE UX
MPUMEHEHUE ITPU HAXOXICHUH 00paTHON MaTpPUIIBL.

14.

Onpenenure CBOWCTBA ONMPEAECIIUTEINS TPEYTOIbHON
MaTpUIlbl M 00BSCHUTE UX NPAKTUYECKOE IPUMEHEHHE.

VK-1.3.1

15.

Jaiite onpeneneHne JUHEHHON 3aBUCUMOCTH CTPOK
MAaTpHULbl. YKaXUTE MPU3HAKU JTUHEWHO 3aBUCUMBIX
CTpPOK.

YK-1.3.1

16.

Jaiite onpenenenrne oOpaTHON MATPUIILI U OOBSICHUTE
YCIIOBUS €€ CYIIECTBOBAHMUSI.

YK-1.B.1

17.

Pemte MmaTpuunoe ypaBHenue A * X = B, rie
-1 2 -7 -4
4=(2, 5) B=( )
-2 5 -17 -9
Omnpenenure, Kakoil crrocod peuieHus 3aaaqu
(ucmonb3oBaHUE 0OPATHON MATPUIIbI, TIEMEHTAPHBIX

npeoOpa3oBaHuil U T.[1.) sABIsiEeTCS Hanbouee
parrioHanbHbIM. OO0CHYHTE BBIOOD.

VYK-1.B.1

18.

Jaiite onpeneneHne CUCTEMbI TUHEUHBIX
anrebpandeckux ypaBHeHUU. OOBACHUTE, B KAKUX
00J1acTIX MaTEMaTUKHU U IMPUKIAAHBIX 3aa4dax
HCIIOJIb3YIOTCSI CUCTEMBI JINHEHHBIX YpaBHEHHIA.

VYK-1.B.1

19.

HepCLH/ICJII/ITe MCTOJbI pCIICHUA CUCTEM JIMHEHHBIX
anre6pa1/1quI<I/IX ypaBHeHPIfI. Ykaxure yCJIOBUA U
OIpaHUYCHHA ITPUMCHCHHA KaKA0I0 MCTOAA.

VK-1.3.1

20.

Cpasnute merop ["aycca, meron Kpamepa u MaTpuuHbIil
METO/ pELICHUS CUCTEM JIMHENHBIX YPAaBHEHUH 110
yCIOBUSIM IpUMEHEeHUs U 3()PEeKTUBHOCTH.

YK-1.B.1

21.

IIpenyiokuTe ONTUMAIIBHBINA METOJT PEIIEHUS CUCTEMBI
JIMHEHUHBIX YPABHEHUN C HEKBAJPATHON MATPULIEH U
000CHYITE BBIOOD.

VYK-1.B.1

22.

IIpoananu3upyinTe yClIOBHs CYLIECTBOBAHUS
HEHYJIEBOT'O PEIICHUSI OJHOPOIHON CUCTEMBI JIMHEHHBIX
YpaBHEHUM.

YK-1.B.1

23.

CpaBHUTE 1€KapTOBY U MOJSPHYIO CUCTEMBI KOOPAHHAT
MIPY OMMCAHUH TOYKH Ha TUIOCKOCTH. Omnpenenure,
KaKyl0 CHCTEMY KOOPJIWHAT IeJIeco00pa3Ho
UCIIONIb30BaTh B 3aBUCHMOCTH OT YCIIOBUH 3374, U
000CHY#TE BBIOOD.

VYK-1.B.1

24,

Haiite onpenenenune chepruiaecko CUCTEMbI KOOPIUHAT
1 0XapaKTepU3yHTe €€ OCHOBHBIE MAPAMETPBI.

VK-1.3.1

25.

HazoBute BCKTOP, HAYAJIO KOTOPOIro COBIAAACT C €T0
KOHIIOM. YKaXKHTE€ €r0 OCHOBHBIE CBOMCTRBA.

YK-1.3.1

26.

3anuiuuTe U NpoaHaIU3upynTe GOpMyITy CKaIIPHOTO

MPOM3BEICHUS BEKTOPOB @ b. OGBACHHTE, KAK C e8
MOMOIIBIO0 MOKHO ONPENIIUTD YTOJl MEX1Yy BEKTOpaMH,
JUIMHY BEKTOpa U yCJIOBUE NEPIEHIUKYISIPHOCTH
BEKTOPOB.

VK-1.B.1

27.

CpaBHI/ITe BO3MOXKHEIE CITOCOOBI BBIUHMCIICHUS
CKaJIIPHOTO IMPOU3BCACHUA BEKTOPOB. Onpez(enHTe,

YK-1.B.1




KaKHUM CITOCOO0OM I1€71€CO00pa3HO BOCTIONB30BAThCH,
€CJIM U3BECTHBI KOOPJAMHATHI BEKTOPOB B JIEKAPTOBOU
CUCTEME KOOPJIUHAT, U 000CHYHTE BBIOOP.

28.

[Tpoananu3upyiite GopMyIry BEKTOPHOTO

.
IIPOU3BCACHUA BEKTOPOB E. Xhbs JACKApTOBOU CUCTEME
KOOpAUWHAT. yKa)KI/ITe, KaKue 3a1a4 MOXHO pCIIaTh C
IOMOIIBIO BEKTOPHOTI'O IPOU3BCACHU .

VYK-1.B.1

29.

3anummre GOpMyITy IS BEIYUCICHUS MOIYIIS
BEKTOPHOI'O IIPOM3BEIEHUS BEKTOPOB. OOBSICHUTE
T€OMETPUYECKUI CMBICI PE3YJILTATA.

YK-1.B.1

30.

Brruncnute cMeniaHHoe POU3BEICHNE BEKTOPOB

@ = (12, -1),b = (302)ué = (—2,1,4).
Onpeaenure, Kakoi Criocod MPOBEPKH
KOMILIAHAPHOCTH BEKTOPOB SIBJIIETCS Hanbosee
paloHaIbHBIM IPU KOOPIUHATHOM 3aJJaHUH BEKTOPOB,
1 000CHYITE BBIOOD.

YK-1.B.1

31.

Haiinute paccrostaue ot Touku M (2,4) 1o npsmoit
v = —5x + 2. OObsCHHTE, KaKHe BEIUYMHBI BXOAIT B
(bopMyITy paCCTOSIHHUSI OT TOYKH JIO TIPSIMOA.

YK-1.B.1

32.

CocraBbTe ypaBHEHHE MPSIMON, IPOXOAIIEH Yepes
Touky M (1, —4) u nepneHIuKyIsIpHOM/TapauIeIbHON
npsimoit —4x — 5y + 14 = 0.

OOBbscHUTE, KaKue CBOMCTBA YIIIOBBIX KO (OUIIEHTOB
HO3BOJISIOT ONPEAETIUTh B3aUMHOE PACIOJIOKEHHE
PSIMBIX

VYK-1.B.1

33.

Haiiaute koopuHATHI TOUKU TIEPECEUCHUS MPSMOi

x—1 ¥+3 y-—2

— == = —Jumiockoctu 2x —y +z — 5 =0.
Onpenenure, Kakue IEHCTBUS HEOOXOIMMO BHITIOTHHUTH
JUTSI IPOBEPKH MPUHAITICKHOCTH HalJICHHON TOYKU

OJTHOBPEMEHHO IIPSIMOM M TNIOCKOCTH.

YK-1.B.1

34.

[Tpoananusupyiite ob1iee ypaBHEHUE MJIOCKOCTH B
JeKapToBOH cucreMe KoopauHat. OObsSICHUTE, KaKue
TEOMETPUUYECKHE XapAaKTEPUCTUKU INIOCKOCTH
onpenensitorcst KodhOUIMEHTaMH YpaBHEHUS.

YK-1.B.1

35.

ChopmynupyiiTe HEOOXOAMMOE U TOCTATOUHOE
yCIIOBHUE MapalieIbHOCTH MPSIMON U TIIOCKOCTH.
OO0BsicHUTE, KaK TAHHOE YCIIOBHUE CBSI3aHO C
HaIPaBJISAIOIKM BEKTOPOM IIPSAMON M HOPMAaJIbHBIM
BEKTOPOM TIOCKOCTH.

VK-1.3.1

36.

3anuinuTe ypaBHEHHE MPSMOiA, TPOXOIAIICH yepes
TOUKY (Xq, Vo, Z0) U UMEIOIICH HAMIPABIAIOMINUNA BEKTOP
(I, m,n). OOBSCHUTE TEOMETPUICCKHIA CMBICIT
HATPABIISIONIETO BEKTOPa

YK-1.B.1

37.

[aiite onpenenenne ypaBHeHHs NPSIMOU B
IIPOCTPAHCTBE, MPOXOAIIEH Yepe3 ABE TOUKU
(X1 ,Y1 ,Z21 ) 1 (X2 ,Y2 ,Z2 ). OObscHUTE, KaK
OINPEAEIINTD HANPABJISIOUINI BEKTOP IPSIMOM.

YK-1.3.1

38.

HequI/ICHI/ITG OCHOBHEBIE CIIOCOOBI 3aaHusA HpHMOﬁ Ha
IJIOCKOCTHU U B MPOCTPAaHCTBE. YKa)KI/ITe, KakKue
OrpaHUYCHHA U YCIIOBUA HGO6X0}II/IMO YUUTBIBATH IIPpH
BLI60pe criocoba 3agaHus B 3aBUCUMOCTHU OT

VK-1.3.1




IIOCTaBJICHHOHN 3aIauu.

39. | IIpoananusupyiite cioco6 3axanus npsmoi kak iuaun | YK-1.B.1
nepeceyeHus IByX miockocteil. OObsCHUTE, KaKue
YCIIOBHS JOJKHBI BBITIOJIHATHCS IS CYIIECTBOBAHUS
TaKOMN NPsIMOU

40. | 3anummre GopMyITy A HAXOXKIACHUS yIiia MeXKIY YK-1.3.1
JIBYMsI ITPSIMBIMHU.

41. | 3anummre GopMyITy JUISI HAXOXKICHUS Yria MExXy YK-1.3.1
HpsSIMOH M TNIOCKOCTBIO.

42. | CpaBHHTE BO3MOXHBIE CITIOCOOBI OTPEACTICHUS YK-1.B.1

PACCTOSIHUSA OT TOYKH JI0 IUIOCKOCTH M YKaKUTE, KAKOH
c1oco0 1enecoodpa3Ho UCMOIb30BaTh IPU
AQHAJTMTUYECKOM 3aJIaHHUU ITIOCKOCTH.

43. | 3anummuTe KAaHOHUYECKOE YPAaBHEHHE HIUIHIICA. YK-1.3.1
OxapakTepu3yiTe OCHOBHbIE TapaMETPBI JUIHIICA U UX
T€OMETPUYECKHUI CMBICIL.

44. | 3anuunTe KAHOHUYECKOE YpaBHEHUE TUIIEPOOIIBI. YK-1.3.1
OOBscHUTE TeOMETPUUECKUI CMBICT KO3 (UIIMEHTOB U
pacnosoXeHHe TunepooIIbl B CUCTEME KOOPIMHAT.

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Kon

Ne ni/mm Ilepeuens BompocoB (3ama4) ajisd 3a4era / Iu . 3a4€Ta
p p ( A )H A (1)(1) HHAWKaTOopa

Y4eOHbIM MJIAHOM HE IPESYCMOTPEHO

[lepedyeHp Tem AJisi BBIOJTHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOW pabOThl TPEICTaBICHBI
B Ta0auie 17.
Tabmuna 17 — IlepeueHn TeM /715 BRINOJTHEHUSI KYPCOBOTO MPOEKTa / KypCOBOM pabOTHI

No /i [TpuMepHBIii IepedeHb TeM IS BBIOJIHEHHS KypCOBOTO IPOEKTa/ KypCcOBOM
B paboThI

Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO

Bompocer s mpoBeneHUsS TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
npeJcTaBiIeHbl B Ta0nuie 18.

Tabnuna 18 — IlpuMepHbIli nepeyeHb BONIPOCOB AJisl TECTOB

Ne N Kon
[lepedeHn TECTOBBIX 3aaHUI
/i WHJIUKaToOpa

3a/ianue 3aKphITOro TUMA ¢ BEIOOPOM OJTHOTO MPABUILHOTO OTBETA
WNuctpyknus: [IpounTaiite TEKCT, BRBIOEPUTE OJIUH MPABUIBHBIN OTBET

Beruucnure onpenennuTens MaTpuLbl AZ(é 1).

4
1. 1) 5 VK-1.B.1
2) 8
3 2
4 11

Knrou ¢ npasunvrvim omseemom: 1)

3a/iaHue 3aKphITOro THMA ¢ BLIOOPOM OJTHOTO NMPABUIILHOTO OTBETA

. . YK-1.B.1
I/IHCTPYKI_II/ISIZ HpO‘-II/ITaI/ITC TCKCT, BLI6epI/ITe OJIMH NTPpaBUJIbHBIN OTBCT




CpaBHI/ITe BO3MOJKHBIE  CIIOCOOBI pCUICHUA CHCTEMBI  JIMHEHHBIX

ypaBHEHHI u peumTe CUCTEMY JIMHEHUHBIX YpaBHEHUM:

x+y+z=-2
2x —y+3z=-10
—x+2y—z=5

1) x=0,y=1,z=-3
2) x=0,y=1,z=-2
3) x=0,y=-1,z=2
4) x=0,y=-1,z2=-2

Knrou ¢ npasunvuviv omeemom: 1)

3amaHue 3aKpHITOTO THIIA C BELIOOPOM OJJHOTO MPAaBUILHOTO OTBETA
Wuctpykuus: [IpounTaiite TekcT, BRBIOEPUTE OJUH MIPABHILHBIA OTBET
Brerancnute paccrosiaue mMmexny Toukamu A(1; 2) u B(4;6).

1)3

2)4

3)5

4) 6

Knrou ¢ npasunvrvim omsemom. 3)

VYK-1.B.1

3amaHue 3aKPBHITOTO THUIIA C BELIOOPOM OJHOTO MPABUIIBHOTO OTBETA
WNuctpykuus: [IpounTaiite TEKCT, BEIOEPUTE OJMH NMPABUIBHBINA OTBET

Omnpenenure, 0 Kakoi (HopmMysie MOKHO BBIYUCITIHTh PACCTOSIHUE OT
TOYKH JI0 TUNTIOCKOCTH:
1) |Axg+Byy+C|
VAZ+BZyA%+C?

2)

JA%+B§+C§-JA%+B§+C§

|Axy+Byg+Czy+D|

3) [AxotByotCay

VAZ+BZ+C?

|Am+Bn+Cp|
VAZ+BZ+CZ-\/m2+n2+p?

4)

Knrou ¢ npasunvuvim omseemom: 3)

VK-1.3.1

3a/laHue 3aKpBITOTO THIA ¢ BBIOOPOM OJTHOTO NMPABUIBLHOTO OTBETA
Wuctpykuus: [IpounTaiite TekcT, BBIOEPUTE OJIUH MPABUILHBIN OTBET

Brruncioure MMPOU3BCACHUC MATPUILL: (2 _1) ) (1 _2)

1 2 3 2
1) (—?1 —26)

YK-1.B.1




2 (1 o)
5 (5

o (702)

Knrou ¢ npasunvrvim omeemom: 1)

3ajaHue 3aKphITOro TUMA C BLIOOPOM OJHOTO MPABHIBHOTO OTBETA
WNuctpyknus: [IpounTaiiTe TEKCT, BBIOEPUTE OJMH NMPABUIILHBINA OTBET

Kakoe BHIpaKXECHHME ONpEEIACT CKAISPHOE HNPOM3BEICHHE JBYX
HeHyJIEBbIX BEKTODOB & W b :

1) I&I‘E‘arccosa

2) ldl ‘ b ‘ ctga

3) ldl ‘ f_::‘ cosa

4) |dl|b|tge

Knrou ¢ npasunvrvim omeemom. 3)

VYK-1.3.1

3amaHue 3aKPBITOTO THIIA C BELIOOPOM OJHOTO MPABUIIBHOTO OTBETA
WNuctpykuus: [IpounTtaiite TEKCT, BBIOEPUTE OJUH MPABUIBHBINA OTBET

Haiitu ypaBHeHWe mNpsMoi, mpoxomsiied uepe3 Touky A(—1;2;4),
MEPIIEHAUKYIISIPHO TUIOCKOCTH 3x — 2y —4z+1=10

x+1 _ y-2 z—4
3 2 4

1)

x+1  y+2 Z+4
3 2 4

2)

x—1 —2 z—4
3) === -
3 2 4

x+1 +2 z+4
g4) Mi_yiz_zi
-3 -2 —4

Knrou ¢ npasunouviv omeemom: 1)

YK-1.B.1

3aiaHue 3aKphITOro TUMA ¢ BEIOOPOM OJTHOTO MPABUILHOTO OTBETA
WNuctpykmus: [IpounTaiiTe TEKCT, BEIOEPUTE OJMH MPABUILHBINA OTBET

OnpeiennTe Kakoe ypaBHEHHE IMHAM COOTBETCTBYET Mapaboue:
1)  x2+y?-8x=0

-_1 — .2
2) X__a‘“IZS ¥

VK-1.3.1




3)  -2x2+3y2-Ax+15y+4=0
4) x+4y—2y?—-5=0

Knrou ¢ npasunvrvim omseemom. 4)

3a/iaHue 3aKphITOro TUMA ¢ BEIOOPOM OJTHOTO MPABUIILHOTO OTBETA
WNuctpykuus: [IpounTaiite TekcT, BRIOEPUTE OJUH IPABUILHBIA OTBET
CpaBHUTE BO3MOXHBIE CIOCOOBI JIMHENHBIX

pEeIICHUSA  CUCTCMBI

ypaBHEHHI u JIMHEUHBIX

x+y+z=2
2x —y+3z=10
—x+2y—z=-5

peuTe cucTeMy YpaBHEHMIA:

9. YK-1.B.1
1) x=0,y=1,2=-2
2) x=0,y=-1,2z=2
3) x=0,y=1, z=2
4) x=0,y=-1,z=3
Kniou ¢ npasunvnvim omeemom: 4)
3a/iaHue 3aKphITOrO TUIA ¢ BHIOOPOM OJTHOTO NMPABUILHOTO OTBETA
Wnctpykuus: [IpounTaiite TeKCT, BEIOEpUTE OANH MPABUIIbHBIA OTBET
-1 -1y /4 -2
Bprunciure ( 1 1 ) (3 2 )
7 1
D (5 o)
10. —7 0 VK-1.B.1
2 (5 o)
1 0
3 G )
0 1
9 (5 )
Knrou ¢ npasunvruvivn omseemom: 2)
3a/laHue 3aKpBITOTO TUIA ¢ BBIOOPOM HECKOJIBKHMX IMPABUIBHBIX OTBETOB
Wuctpykuus: [IpounTaiite TeKCT, BEIOEpUTE MPABUIBHBINA OTBETHI
Omnpenenure, Kakast U3 TOUEK JIEKUT HA IPsAMON y = —2X + 17
11. YK-1.B.1

1) (0;3)
2) (-1,3)
3) (2:3)




4) (-2;9)

Knrou ¢ npasunvrvin omseemom. 2), 4)

3aiaHue 3aKphITOrO TUIA ¢ BEIOOPOM OJTHOTO MPABUILHOTO OTBETA
WNuctpyknus: [IpounTaiiTe TEKCT, BRLIOEPUTE OJIUH MPABUIILHBIN OTBET

Omnpexenurte yroi, KOTOpeIi npsimMast y = 2x + 5 oOpasyer ¢
HOJIOKUTENIBHBIM HanpasiieHueM ocu OX yroi o

1. | D ©Wwo VK-1.B.1
2) 19(-2)
3) arctg(2)
4) 192
Knrou ¢ npasunvrvim omeemom.3)
3a/iaHue 3aKphHITOro TUMA ¢ BEIOOPOM OJTHOTO MPABUIILHOTO OTBETA
WNuctpykuus: [IpounTaiite TEKCT, BBIOEPUTE OJUH MPABUIBHBINA OTBET
Onpenenure BUA onpeaenuTens A, Npy pelIeHUH CUCTEMbI TUHEHHBIX
o K . { Xy + 31’2 =5
ypaBHeHu# 1o merony Kpamepa: 4x,—Tx, =8
5 3
1
) 8 ?|
13. 1 3 VK-1.3.1
2) |
4 -7
5 3
3) |
8 -7
1 5
4
) 4 8|
Knrou ¢ npasunvrvim omeemom.3)
3a/iaHue 3aKphITOro TUMA ¢ BEIOOPOM OJTHOTO MPAaBUIBLHOTO OTBETA
WNuctpyknus: [IpounTaiite TEKCT, BRIOEPUTE OJUH NMPABUIbHBINA OTBET
CpaBHHTE BO3MOXHBIE CIOCOOBI PEIICHHS CHCTEMBl JIMHEHHBIX
YPaBHEHUH U PELIUTE CUCTEMY JTUHEUHBIX YPABHCHUM:
X1 + X2 — X3 = 0
le — X2 + X3 = 3
14 xl—zxz +x3 =2 YK'IBI
1) (1;0;0)
2) (0;1;0)
3) (0;0;1)
4) (1;0;1)
Kniou ¢ npasunvnoim omseemom:4)
15 3aiaHue 3aKphITOTrO THIMA C BLIOOPOM OJTHOTO MPaBUIHLHOTO OTBETA VK-1B.1

WNuctpyknus: [IpounTaiite TEKCT, BBIOEPUTE OJIUH MPABUIBLHBIN OTBET




[IpencraBbTe KOMIUIEKCHOE YMCIIo Z = —1 + | B oKa3aTeabHOU Gopme:

—3m

1) v2e'z
) VZe's
3) VZe'z
4) \Eeig

Kniou ¢ npasunvrvim omsemom: 2)

3ajaHue 3aKphITOrO TUMA C BLIOOPOM OJHOTO MPABHIIBHOTO OTBETA
WNuctpyknus: [IpounTaiiTe TEKCT, BRLIOEPUTE OJIUH MPABUIILHBIN OTBET

Brrancnoure MOAYJIb KOMIUIEKCHOI'O YHCJa Z = —i:

1) 0
16. VYK-1.B.1
2) 1
3) 2
4) 5
Knrou ¢ npasunvrvim omeemom: 2)
3amaHue 3aKpHITOTO THIIA C BELIOOPOM OJJHOTO MPaBUIILHOTO OTBETA
WNuctpykuus: [IpounTaiite TEKCT, BBIOEPUTE OJIUH MPABUIBHBIN OTBET
Haiit ypaBHeHHe mpsMoi, mpoxoxsiieil uyepe3 Touky A(—1;2;4),
MEPIIEHAUKYIISIPHO TVIOCKOCTU 3x — 2y —4z+1=10
x+1 y—2 z—4
1) pu— p—
3 -2 -4
17. 2) x+1  y+2  z+4 VK-1.B.1
3 2 4
x—1 -2 z—4
3) ===
-3 -2 -4
x+1 +2  zt+4
4) _YTe _
-3 -2 -4
Knrou ¢ npasunvnvim omeemom: 1)
3a/iaHue 3aKpBITOrO THIMA ¢ BLIOOPOM OJTHOTO NMPaBUIILHOTO OTBETA
Wuctpykuus: [IpounTaiite TekcT, BRIOEpUTE OJIUH MPABUIBHBIA OTBET
OnpenenuTh Kakoe ypaBHEHUE TUHUM COOTBETCTBYET Mapaboue. ..
1)  x%+y%-8x=0
18. YK-1.3.1

_ 1y 2
2) X—-g 25—_}

3)  -2x2+3y2-Ax+15y+4=0




4) x+4y—2y*—5=0

Knrou ¢ npasunvrvim omseemom. 4)

3aianue 3aKphITOrO TUIMA ¢ BEIOOPOM OJTHOTO MPABUILHOTO OTBETA
WNuctpyknus: [IpounTaiiTe TEKCT, BBIOEPUTE OJMH NMPABUILHBINA OTBET

Jlana marpuia

11 Aqz
A=( )
tz1 A2z
19. ) YK-1.3.1
Omnpenenurte, ueMy paBHO aNredpandeckoe JOMOTHEHHE Ao !
1) az;
2) —ap
3) ap
4)  —ay
Knrou ¢ npasunvrvim omseemom. 2)
3a/iaHue 3aKphITOrO TUIA C BHIDOPOM OJIHOTO MPABUILHOTO OTBETA
Wuctpykuus: [IpounTaiite Tekct, BBIOEPUTE OJIUH IPABUIBHBIM OTBET
Marpuna A1 HaswiBaeTcs o6paTHON MaTpuie A, €CIIH BBIIOIHAETCS
YCJIOBHE OJJHO U3 CIEAYIOIINX YCIOBUM:
1) Al-4+A-471
2. | Y VK-13.1
2) Atl-A=1
3) Al1-A=A-Al=E
4) A1-A=0
Knrou ¢ npasunvrvim omeemom: 3)
3a/iaHue 3aKphITOrO THIMA ¢ BLIOOPOM OJTHOTO NMPAaBUIILHOTO OTBETA
Wuctpykuus: [IpounTaiite TekcT, BRIOEPUTE OJIUH IPABUIBHBIA OTBET
[Ipoananusupyiite, yeMy paBHO CMEIIAHHOE INPOU3BEICHUE BEKTOPOB
21. |aba VK-1.B.1
1) 0
2) 1
3) -1
4) 2
Kniou ¢ npasunvrviv omsemom: 1)
3a/iaHue 3aKphITOro TUMA ¢ BHIOOPOM OJTHOTO MPABUIILHOTO OTBETA
Wuctpykuus: [IpounTtaiite TekCT, BRIOEPUTE OJIUH MPABUIBHBIA OTBET
99 Omnpenenure hopmMyity, Mo KOTOPOH MOKHO COCTAaBUThH YpaBHEHHE Vi1 31

MPSIMOM, IPOXOIAIIEH Yepe3 ABE TOUKHU:
1) (x—a)+(y—-b)=0
2) Y=V _ A%
¥Yz2=V1 Xz =Xy




3) Alx—xo) +B(y—y) =0
4)  y—yo =k(x—x0)

Knrou ¢ npasunvrvim omseemom. 2)

23.

3aiaHue 3aKphITOrO TUIA ¢ BEIOOPOM HECKOJIBKHMX MPABUILHBIX OTBETOB
Nuctpyknus: [IpounTaiiTe TEKCT, BEIOEpUTE MIPABUIBHBIN OTBETHI

o
JUiist BEKTOPOB @ W b BBIIOIHAOTCS YCIOBUSL:

by _ by _ b,

ay ay ag

Omnpenenure, Kakue yTBEPKACHUS SBIIIOTCSI BEDHBIMHU:
1) BEKTOpBI NEPICHIUKYJISIPHBI

2) BEKTOPBI MapauICIIbHbI
3) BEKTOpPBI HE MOT'YT JISKATh HA OJHOW MPSIMON
4) BEKTOpHI JI)KAT HA OJTHOM MPSIMO

Knrou ¢ npasunvrvim omseemom. 2), 4)

YK-1.B.1

24.

3ajaHue 3aKphITOrO THIA C BBIOOPOM HECKOJIbKHX MPAaBUIILHBIX OTBETOB
Wuctpykuus: [IpounTtaiite TekcT, BRIOEpUTE MTPABUIBHBIN OTBETHI

BriOepute, kKakue CBOMCTBA XapaKTEPHBI JIJIsl ONPEACTUTEIST MATPHIIBL.
1) Onpenpenutens €AMHAYHON MAaTPHUIIBI paBeH |
2) Tlpu nepecTaHOBKE CTPOK 3HAK OMPEICITUTENS MCHSICTCS
3) Ompexnenutels BCeraa MojJ0XKHUTEICH
4) Omnpenenurels HyJIeBOW MaTPHIIbI paBeH
Knrou ¢ npasunvnvin omeemom: 1), 2), 4)

VYK-1.3.1

25.

3amaHue 3aKpBHITOTO THUIIA C BBIOOPOM HECKOJIBKUX MPAaBUIBHBIX OTBETOB
Nuctpyknus: [IpounTaiite TEKCT, BEIOEPUTE MTPABUIIBLHBIN OTBETHI
Onpenenure, Kakue U3 NPEACTABICHHBIX BEKTOPOB SIBISIOTCS
KOJUJTMHEAPHBIMMU:

1) (1;2)u(2:4)

2) (1,0)m (0;1)

3) (3:6)u(1;2)

4) (D) n(-1;1)

Knrou ¢ npasunvrvin omeemom: 1), 3)

VK-1.B.1

26.

3a/laHue 3aKpBITOTO THIA ¢ BEIOOPOM HECKOJIBKUX MPABUIIBHBIX OTBETOB
Wuctpykuus: [TpounTaiite TeKCT, BEIOEpUTE MPABUIBHBINA OTBETHI
Bri6epuTte, kakue ypaBHEHHS 337al0T YPaBHEHHS OKPY>KHOCTHU:

1) x¥*+y*=9

2) x*—y*=1

) x—2)’+(v+1)*=4

4) y=x?
Koy ¢ npasunvuviv omeemom: 1), 3)

VK-1.3.1

27.

3a/laHue 3aKpHITOTrO TUIA ¢ BHIOOPOM HECKOJIBKHUX MPABHIIbBHBIX OTBETOB
Wuctpykuus: [IpounTaiite TeKCT, BEIOEpUTE MPABUIBHBINA OTBETHI
Bri6epuTe, kakue npsiMble SIBISIFOTCS MapajlieIbHbIMU:

1) yv=2x+1uy=2x-3

2) y=xuy=—X

YK-1.B.1




3) y=5uy=5x
4) y=-3x+2uy=-3x-1
Knrou ¢ npasunvrvim omeemom. 1), 4)

28.

3amaHue 3aKpBITOTO TUMA C BBIOOPOM HECKOJIBKHX MPAaBUIIBHBIX OTBETOB
Nuctpyknus: [IpounTaiiTe TEKCT, BRIOCPUTE IPABUIBHBIA OTBETHI
Br16epute BepHbIE yTBEpKAE€HUS A1 0OpaTHON MaTpUIlb

1) CymecTByeT TOJIBKO ISl KBAIPATHBIX MAaTPHIL

2) OmnpepaenuTellb J0HKEH ObITh OTIMYCH OT HYJIS

3) OO6parHas MaTpHIla BCEr/ia paBHA TPAHCIIOHUPOBAHHOM

4) A-A” '=E
Knrou ¢ npasunvrvim omsemom: 1), 4)

VYK-1.3.1

29.

3aiaHue OTKPBITOIO THUIIA.

HNuctpykuus: [IpountaiiTe TEKCT U 3alUIIIUTE OTBET.
Brruucnure Moayib KOMIJIEKCHOTO yucia z = 3 — 44
Kniou ¢ npasunonvim omeemom: 5

YK-1.B.1

30.

3azaHue OTKPBITOrO THUIIA.
Nucrpykuus: [IpounTaiiTe TEKCT U 3alUIINATE OTBET.

3 2
Beruucnure onpenenuTens MaTpuLbl (1 4)

Knrou ¢ npasunvrvim omeemom: 10

YK-1.B.1

31.

3asiaHue OTKPBITOIO THUIIA.

HNuctpykuus: [Ipountaiite TEKCT U 3alIUIIUTE OTBET.
x+ty=7

2x —y=-10

Kniou ¢ npasunvnvim omsemom: (-1, 8)

Pemmmre cucremy: {

YK-1.B.1

32.

3aiaHue OTKPBITOIO THUIIA.

HNuctpykuus: [IpountaiiTe TEKCT U 3alIUIIUTE OTBET.
Haiinute nmuny Bekropa d = (6; 8)

Knrou ¢ npasunvrvim omseemom. 10

VYK-1.B.1

33.

3aaHue OTKPBITOTrO TUIIA.
Nucrpykuus: [IpounTaiiTe TEKCT U 3aIUILINATE OTBET.

.
BhIuncnnTe CKansSpHOE Ipou3BeaeHne BekTopoB d = (1;2) u b = (3; 4)
Knrou ¢ npasunvnvim omeemom: 11

VYK-1.B.1

34.

3azaHue OTKPBITOTO THUIIA.

Nucrpykuus: [IpounTaiiTe TEKCT U 3alAIINATE OTBET.
Haiinure paccrosaue mexay Toukamu A(2; 1) u B(5;5)
Knrou ¢ npasunvuviv omeemom: 5

YK-1.B.1

35.

3aiaHue OTKPBITOTrO TUIIA.

Nuctpykuus: [IpounTaiiTe TEKCT U 3alUIIATE OTBET.
Beruucnure miomans TpeyroibHUKA ¢ BEpIIMHAMUA
A(0;0),B(4;0),C(0; 3).

Knrou ¢ npasunvnuvim omeemom: 6

YK-1.B.1

36.

3ajaHue Ha YCTaHOBIJIEHUE COOTBETCTBHUSI.
Wuctpykuus: [IpounTaiite TEKCT U yCTaHOBUTE COOTBETCTBHUE.
CooTHecuTe 0OBEKT U €r0 CBOICTBO:

A. Hynesas matpuna
B. Eaunmnunas marpuia
C. O0parnas marpwuia

VK-1.3.1




1. A=A*=E

2.  Bce sneMeHTHI paBHBI HYITIO

3. Ha miaBHOU auarosHaiy e JMHULGI
Knrou ¢ npasunvuviv omeemom: A2, B3, C1

3aziaHue 3aKphITOrO TUIIA HAa YCTAaHOBJICHUE COOTBETCTBUS.
Nucrpykuus: [IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE

[Ipoananuzupyiite ciocoObl peleHrs CUCTEM JTUHEHHBIX YPaBHEHUHN U
YCTaHOBUTE COOTBETCTBHE MEXKAY METOJIOM U OCOOEHHOCTHIO

A. Meton Kpamepa 1. OcHoBan Ha
37. MOCJIESOBATEIHLHOM VYK-1.B.1
VCKJIFOUCHHH HEM3BECTHBIX
B. Meton I'aycca 2. TpeOyer BBIYHCIICHHS
ONPEACIUTENEH
C. Meton obpatHoii | 3. Mcnons3yer Marpuiy A1
MaTPHIIbI

Koy ¢ npasunvuvim omsemom: A2, B1, C3

3aJaHue 3aKpBITOTO TUIIA HA YCTAHOBJIEHUE COOTBETCTBUS.
Nucrpyknus: [IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE
[Ipoananu3upyiite reoMeTpruuecKue 0ObEKThl U COOCTaBbTE KAXKAYIO
JINHUIO C YPABHEHHUEM, KOTOPOE €€ 3aaET.

A. OKpyXHOCTb 1l yi=ax

38. YK-1.B.1
B. Ilapa6osa 2. x*+y?=16
C. Ipsmas 3. y=3x-2y

Koy ¢ npasunvuvim omsemom: A2, B1, C3

3aziaHue 3aKpBITOTrO TUIA Ha YCTAaHOBJIEHUE COOTBETCTBUS.
Nucrpyknus: [IpounTaiiTe TEKCT M YCTAaHOBUTE COOTBETCTBUE
[IpoananusupyiTe CBONCTBA BEKTOPOB U YCTAHOBUTE COOTBETCTBUE
MEXy YCIOBHEM U BBIBOJIOM, KOTOPBIM MOKHO CIEJNIATh.

A. CxanspHoe 1. BexTopsl SIBJISIFOTCS
MIPOU3BECHUE KOJUIMHEApHBIMU
39. BEKTOPOB PABHO HYJIIO VK-1B.1
B. Koopmunater omnoro | 2. Bektop SIBJISICTCS
BEKTOpa €AMHUYHBIM
MPONOPLIMOHATBHBI
KOOpPAMHATAM JAPYroro
C. Jlnmuna BekTopa paBHa | 3. BekTopsr B3aUMHO
CJIMHHULIE MEePIEHANKYJISIPHbI

a Koy ¢ npasunvnuvim omsemom: A3, B1, C2

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOydYarolUXcsl 3a04HOH (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

1. KommnekchHpie unciia. Matpuisl.




2. | Pemenue cucreM TMHEHHBIX YpaBHEHUH MaTPUYHBIM METOAOM, MeTogoM Kpamepa u
MeroqoM ["aycca.

3. | Paznoxenue BekTopoB no 6a3ucy. CkalsgpHoe, BEKTOPHOE U CMEIIaHHOE
MIPOU3BEJICHUE BEKTOPOB.

4. | Ilpsamas na uiockoctu. [Ipsimasi ¥ I0CKOCTh B IPOCTPAHCTBE.

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSAIONME  HPOUEAYpPbl  OICHUBAHUS
MH/INKATOPOB, XapaKTEpU3YIOIIUX dTanmbl (HOpPMUPOBAHHUS KOMIIETCHLUH, COAEpKarcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTaluy 00yJaroImnuXcs
'VAIL

11. Meroauueckue yKazaHus st 00y4YaOIIUXCs 10 OCBOCHUIO AUCITUTUTUHBI

W3ydyeHue naHHON MUCHMIUIMHBI HAIpaBlieHO Ha (POPMHUpPOBAHUE YMEHHI U HaBBHIKOB B
0o0nacTH aHATUTUYECKOW TE€OMETPUH W JIMHEWHOW anreOphbl, pa3BUTHE MPOCTPAHCTBECHHOTO
NpEJCTaBICHUS] CTYIACHTa; BOOOPaKEHHUS; JIOTMYECKUX U CUETHBIX CIIOCOOHOCTEI;
OpPraHU30BaHHOCTH IPU MPOBEAECHUMU OOJbIIEr0o o00beMa BBIYUCIECHUN; HUCIOJIb30BaHUs
MaTeMAaTUKU [UIsl PElICHUS KOHKPETHBIX 3a/Jay, oO0ecrnedyeHHe OCHOBBI I IPUMEHEHUs
MaTeMaTUYECKUX METOJIOB HCCIIEOBaHMS, MOJEIUPOBAHUS, NPOEKTUPOBAHUS, ONUPAIOIIYIOCS
HA JIaHHYIO TUCIUIUIMHY, KOTOpbIE HUIPAIOT BCE OOMNBIIYI0 pPOJIb B COBPEMEHHOW Hayke u
TEXHHUKE.

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHUIO JIEKIMOHHOTO
Marepuana

OcCHOBHOE Ha3HAayY€HUE JICKIMOHHOTO MaTepuajia — JOTMYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKoe U CHOE H3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JEKIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HMH(POPMAIUIO MO TEME, a B OCBOCHHUH
(GyHIaMEHTaJIbHbIX MpOOJEM JUCHMIUIMHBI, METOAOB HAYYHOI'O IIO3HAHMSA, HOBEHIINX
JOCTHKEHUI HaydyHOM MBICTU. B yueOHOM mpoliecce JEKIHsS BBIMOJHIET METOAOJOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (pyHKUMHU. JIEKIUs pacKpblBaeT MOHATUHHBIA anmapar
KOHKpETHOW o0slacTH 3HaHus, €€ mpoOsieMbl, JaeT IeIbHOE MpEeACTaBICHUE O AUCIUILIUHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIIIMHAMH.

[TnaHupyeMble pe3ylabTaThl MPU OCBOSHUHU 00YUYAIOUTMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K KaX/10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITIEHHUS.

— TOsBJIEHHE HEOOXO0JMMOro MHTEpeca, He0OXOAMMOTO Ul CAaMOCTOSATEIbHOM padoThI;

— TIOJy4YyeHHE 3HAHUU O COBPEMEHHOM YpPOBHE DAa3BUTUS HAayKM U TEXHUKU U O
MPOTHO3€ UX Pa3BUTUS HA ONMMKaiIIne Toabl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepual (BBIAECNSTH IJIaBHBIE MBICIU U
MOJIOKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, TIIOBTOPSTh HMX B  Pa3JIMYHBIX
bopmynupoBKax);

— TOJy4YyeHHe TOYHOIO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.

JIeKUMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCA JEMOHCTpAlMENl CIIAlJAOB W
UCTOJIb30BAaHUEM DPA3/IaTOYHOr0 MaTepuayia IpH MPOBEJAECHUH KOPOTKHX JUCKycCcHH 00
O0COOEHHOCTSIX MPUMEHEHHSI OTAEIbHBIX TEMATHK 110 JUCLUUIUIIHHE.

CTpyKTypa NpeaocTaBiaeHuUs JEKIIMOHHOTO MaTepHraa:

— Onpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  @opMyIMpPOBKA TEOPEMBI.
— Jloka3aTenbCTBO TEOPEMBI.




—  HMmmoctpupyromue npuMepsl.

11.2. Meroauueckue ykazaHus A OOy4aroIIMXCsl MO HMPOXOXKIEHHIO NPAaKTUYECKHUX
3aHATHI

IIpakTHyeckoe 3aHATHE SBISETCS OAHOM W3 OCHOBHBIX (DOpPM OpraHu3alMM y4eOHOIo
npoliecca, 3aKII0YaoIasics B BBITOJTHEHUN 00YJalOUIMMHUCS MOJI PYKOBOJICTBOM IIPETIO1aBaTelNs
KOMILIEKCa YYEOHbIX 3aJaHMH C LENbI0 YCBOEHHUS HAayYHO-TEOPETUYECKUX OCHOB Yy4eOHOMU
JUCHUTUTMHBL, TPUOOPETEHUs] YMEHUN M HaBBIKOB, OIBITAa TBOPUYECKOM IS TEIHHOCTH.

Iesbro NPakTUYECKOro 3aHATUSA JUIsl 00y4aroIIerocs sBIsSeTCsl NPUBUTHE 00yUYarOIIUMCS
YMEHUH M HaBBIKOB MIPAKTUYECKOH 1EeATETLHOCTH 110 U3y4aeMOW AUCLIUTUINHE.

[Inanupyemble pe3yabTaThl 1P OCBOEHUH 00y4YarOIIMMCs IPAKTUYECKUX 3aHATU:

— 3aKperuvieHue, YriayOJieHue, pacIIMpeHue M JAeTalu3als 3HAHWHA IpH pPEHICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIOCOOHOCTEH, CaMOCTOSTEIbHOCTH  MBIIUICHUS,
TBOPYECKOH aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3Y4YCHUs KOHKPETHOW YydueOHOI
JVICIIATUTAHEI,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHMS TOJMYYEHHBIX 3HAHUM JIs
BBINOJIHEHUS 3aJaHUIA;

— olecrneueHne PalMOHATIBLHOTO COYETAHMs KOJUICKTHBHONH M MHIUBUAYAIBLHOW (hOopM
00y4eHwusI.

TpebGoBaHus K TPOBEACHUIO TPAKTUYECKUX 3aAHITUH

[IpakTuueckre 3aHATHS HAYMHAIOTCS C 3alUCH B OKypHaJl IIpernojaBaTens
MPUCYTCTBYIOIINX CTYACHTOB. 3aTe€M OOBSIBISACTCS TeMa MPAKTHYCCKUX 3aHSATHH.

[IpenogaBaTens yuTaeT ycloBUE 3a7aud W Ipe[jaraeT CTYICHTaM CaMOCTOATEIbHO
PENINTh 3a7a9y, UCTIONB3Ys 3HAHUS, IMOJYICHHBIE CTYICHTOM Ha JieKiuHu. CTyJIeHT, KOTOPBIH
MEPBBIM PELIW 3a/layy, BBI3BIBACTCS K JIOCKe. B cilydae eciu CTyIeHT MpaBHJIBHO PELINII
3ajavy, OH moJrydaeT 5 0amwioB. Eciiu CTyIeHT pemraer 3a/1ady ¢ MOMOIIBIO MPEToIaBaTelis,
TO mony4aer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYACHTOB (BKIIOYas OLIEHKY
MOCEIIAeMOCTH) TepeBoaATCcs B OOHyChl (kadecTtBO) oTr 0 g0 5 OammoB. DTH OOHYCHI
N00aBISAIOTCS K 00IIel cymme 0anioB B paMKaxX MOAYJIbHO-PEHTHHTOBOI CHCTEMBI.

11.3. MeToauueckue yKa3aHusl JUIsl OOYJArOMIUXCS TI0 MPOXOXKACHUIO CaMOCTOSATEIHHON
paboTsl

B xoze BBIOTHEHHUS CaMOCTOSATENBHONW pabOThI, OOYUYAIOUIUICS BBIOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIOaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

Jnst oOydaroruxcst 1Mo 3a04HOM (opme 00ydeHus, caMOCTOsITeNbHAas paboTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITIOTHEHUSI CaAMOCTOSITEIBLHOM PabOTHI, Y 00ydaromerocss GopMUpPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUS
W HaBBIKA B YCBOCHWH M CHCTEMATH3allMH NMPUOOpPETaeMbIX 3HAHUH, 00eCrevnBaeT BBICOKHMN
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YCHHS, MOMOTaeT TOJYyYUTh HABBIKU TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudeckne MaTepuaibl, HAPABISIONIME CAMOCTOSTENBbHYIO paboTy oO0ydaromuxcs
IpeJICTaBIeHbI B Ta0nuiie 8.

11.4. Metoauueckre yKazaHusl [UIsl OOYyYaroIIMXCS IO MPOXOXKICHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayeCcTBAa 3HAHUU
00y4aroIuXcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUINHBI.

B Tteuenune cemectpa B cuctemMe aMcTaHIMOHHOTO oOyueHus ['YAII B dopme
TECTUPOBAHUS TPOBOAATCS JIBE€ NPOBEPOUYHBIE pPA0OTHI MO PEUICHUIO 3aJad U OAHMH
TEOPETUUYECKHUH onpoc (IepeyeHb BONPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIIPOCOB» B
cucreme quctanimontoro ooyuenus ['Y AIT).

Pe3ynbpTaThl TEKYIIEro KOHTPOJIS YCIEBAEMOCTH OYyT YUUTHIBATHCS NPU MPOBEICHUN
MPOMEKXYTOUHOW arrecTauuud (IMPU  KCIOJIB30BAaHUM  OalbHO-PEHTHHIOBOM  CHCTEMBI
OLICHUBAHMsI, KaXJbli BUJ KOHTpPOJI OLIEHUBAeTcs B Oauiax, U3 KOTOpbIX (hopMupyercs
WUTOTOBBIN PE3YIIBTAT).

11.5. Metoau4eckue ykazaHUs JJIs OOyYaIOUIUXCS MO MPOXOKIACHHUIO MPOMEKYTOTHON
aTTeCTallUU.

[Ipomexxyrounast ~ aTrecTanuss  OOy4aroOlIUMXCs ~ MpeAyCMaTpuBaeT  OLCHHWBAHHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/lbTaTOB 00y4YeHHs MO nucuuiuiiHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOydYarIIUMCi B IpoLecce
M3Yy4YEeHUsl BCEHM MMCIUIUIMHBI MM €€ YaCTH, HAaBBIKOB CAMOCTOSITEIHHOM PabOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pPEHICHUs MPAaKTHUYEeCKUX 3a7ad. JK3aMeH, Kak MpaBujo, MPOBOAUTCS B
nepuoj] SK3aMEHAIIMOHHOM CECCHM W 3aBepIlaeTcs AaTTeCTAlMOHHON OIEHKON «OTIUYHO,
«XOPOLIOY, «YIOBJICTBOPUTEITHLHO», «HEYTOBICTBOPUTEIHHOY.

— Cucrema OIIEHOK IpU NIPOBEACHUM NIPOMEKYTOUHOM AaTTECTalud OCYUIECTBISETCS B
cooTBeTCTBUU C TpeboBanusiMu [lomoxenuit «O TeKyleM KOHTPOJE YCIEBAEMOCTH M
MPOMEXKYTOUHOM aTTecTanuu ctyaeHToB 'Y AIL oOyuaromuxcs mo mporpaMMaM BBICHIETO
obpazoBanus» u «O MOIYJIbHO-PEUTHHIOBOM CHCTEME OIEHKH KayecTBa y4eOHOU pabOThI
ctyneHtoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy JUCIUILIMHbI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




