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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HampaBjeHuto mnoarotoBku/ crnenuambHocTH  09.03.02  «MHpOpMANIMOHHBIE CHUCTEMBI U
TEXHOJIOTUH » HampaBieHHOcTH «HPOpMAIIMOHHBIE CHUCTEMBI W TEXHOJIOTMH B OH3HECE».
Hucnunmuna peanusyercs kadeapoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-2 «CrnocobGeH ompenensarh Kpyr 3ajad B paMKaxX IOCTaBJICHHOHW I W BBIOUpaTh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh eCTECTBEHHOHAYYHBIE M OOIINEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MATEMaTUYECKOT0 aHalln3a U MOJCIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
UCCJICIOBAHMSI B MPO(PECCHOHAITBHON IeATETHHOCTIY

OIIK-8 «CmocobeH TpUMEHSATh MAaTeMaTHYeCKHe MOJACIH, METOAbl M CpPEICTBa
MPOSKTUPOBAHUS UH(DOPMALIMOHHBIX U aBTOMATH3UPOBAHHBIX CHCTEM))

CopepxaHue TUCIUILUIMHBI OXBaTbIBa€T KPYr BOMPOCOB, CBSA3AHHBIX C TeOpHUel
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMH JIMHEWHBIX YpaBHEHUW, JIMHEWHBIMU TMPOCTPAHCTBAMHU,
BEKTOPHOH anre0por U aHATUTHIECKON reOMEeTpHECH.

[IpenogaBanue AUCHUILIMHBI TMPEAYCMATPUBACT CICAYIOIMIHE (QOPMBI OpPraHU3AIHUN
yueOHOro Tpolecca: JeKyuu, Npakmudeckue 3aHAmus, Ccamocmosmenvras paboma
obyuarowe2ocs.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYILUN
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe IK3aMEHA.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISET 5 3aueTHBIX enuHun, 180
YacoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJISIETCS] BAXKHOW COCTABHOM 4acThIO Kypca BBICHIEH MAaTeMAaTHKH, KOTOPBIN JIEKUT B OCHOBE

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

N3ydyenue  mgaHHOM  JMCUUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIOCOOHOCTH; TO3BOJISIET JEMOHCTPUPOBATh LIEIEYCTPEMIEHHOCTb, OPraHM30BAHHOCTD IPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOLIHBIM CPEICTBOM pEILLEHHsI MPUKIATHBIX 3a/1a4 U YHUBEPCAJIbHBIM 3bIKOM HayKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

MareMaTHuecKue METOAbl HUCCIEAOBAaHMS, MOAEIUPOBAHUSA, IPOEKTUPOBAHMS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaUnTEeNbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOIIMMCS Pa3BUTHEM HayKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKKe KOMIbIOTepU3aluell MpakTUYecku Bcex obiacTeil 3HaHMi. Bo3MoXKHOCTH ycnemHoro
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbSABISIEMbIM K
MaTeMaTHYeCKOMY OOpa30BaHHMIO COBPEMEHHBIX CIEIHMAIMCTOB B O0JACTH MaTeMaTHYECKUX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBiseTcd (HopMUpOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTyMEHTUPOBAHHO M SCHO

CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.
1.2. JlucumruiiHa BXOAUT B COCTAaB 00s3aTEIbHON YacTH 00pa30BaTENIbHON MPOrpaMMEI
BeIcIero oOpasoBanus (nanee — OIT BO).
1.3. IlepeueHb IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS IO JUCLUUILIMHE, COOTHECCHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.
B pe3ynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00janaTh CieTyOLUMU
KOMITETEHIMSIMUA FJTH WX 9acTsMH. KoMIeTeHInu M WHAMKATOPHI UX JOCTHKCHHS TIPUBE/ICHBI B

Tabimue 1.

Tabmuma 1 — I[lepeyeHs KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKEHUS

Kareropus (rpymmna)

KOI[ N HAUMCHOBAHHC

KOI[ U HAMMCHOBAHUC UHUKATOPpA

KOMIETEHIINU KOMIETEHIIUU JOCTUKEHHS] KOMIIETEHIIUU
VYK-2.3.1 3HaTh BUJBI PECYPCOB U

VYK-2 Cnocoben OTpaHMYEHUS JJIs PELLIEHUS TOCTaBICHHbBIX
ONPEAEINATH KpyT 3a1a4y
3a/1a4 B paMKax VYK-2.V.1 ymeTs NpoBOANUTH aHAIIN3
MOCTaBJIEHHOW IIEJIU U | IOCTaBJIEHHOU 1eN U (hOpMyIHpOBaTh
BBIOMPATH 3a/1a4, KOTOpbIe HEOOXOAUMO PEIIUTh JIJIst
ONTUMAJIbHBIE €€ JIOCTHKEHUS

YHuBepcalbHbIE
CIocoObl UX VYK-2.¥.3 ymeTs BbIABUTATH

KOMIETEHIINU

pelicHusd, HCXO4 U3

AJIbTCPHATUBHBIC BAPUAHTHI JIEHUCTBHH C

JIEHCTBYIOIIUX [IETTBI0 BRIOOPA ONTUMAJIBHBIX CITOCOO0B
MPaBOBBIX HOPM, peuieHus 3a1a4y, B TOM YKCIIE C TOMOIUIBIO
MMEIOTIHNX CS U(POBBIX CPEACTB

pecypcoB u YK-2.B.2 BnaieTs HaBbIKaMH BbIOOpa
OTpaHUYCHUH ONTUMAJIBHOTO CIIOcO0a pelIeHus 3a1ad ¢

Y4E€TOM MMEIOIIMNXCS YCIOBHI, peCypCcoB U




OTpaHUYCHUN

MMPpUMCHATDb

Oo6menpodeccnoHanbHbIC
KOMITETCHIHH

aHajin3a u

JACATCIIBHOCTH

OIIK-1 Coocoben

CCTCCTBCHHOHAYYHBIC
u O6H.I€I/IH}K€HepHLIe
3HaHHA, MCTO/bI
MaTeMaTHYIECCKOI'O

MOJIeJTUPOBAHUS,
TEOPETHYECKOTO 1
AKCIIEPUMEHTAJILHOTO
UCCIIEI0BaHUS B
npodeccuoHanbHOM

OIIK-1.3.1 3HaTh OCHOBBI MATEMATHKH,
(bU3HKY, BBIYHCIUTEIBHON TEXHUKU U
MPOrPaMMHUPOBAHUS

OIIK-1.Y.1 ymeTsh pemiats CTaH1apTHbBIC
npogecCHOHATIBbHBIE 3a/1a4H C
IPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
OOIICHHKEHEPHBIX 3HAHU, METOJIOB
MaTeMaTUYeCKOro aHalnu3a u
MOJICTTUPOBAHUS

OIIK-1.B.1 uMeTh HaBBIKK TEOPETUUYECKOTO
Y DKCIIEPUMEHTAIBLHOTO UCCIICTOBAHMS
00BeKTOB MpodhecCuoHaTBHOM
JESTEIIbHOCTH

IMIPUMCHATDb

O6menpodeccruoHanbHbIe

cpezicTBa
KOMITCTCHIIHH

CHCTEM

OIIK-8 Crocoben

MaTEMaTHYCCKUC
MOJCIN, METOObBI U

IPOEKTHUPOBAHUS
MH(OPMALIMOHHBIX U
aBTOMAaTH3UPOBaHHbIX

OIIK-8.3.1 3HaTh METONOJIOTHIO U
OCHOBHBIE METO/Ibl MATEMaTU4YECKOIO
MOJIETUPOBaHMsL, KJIacCU(UKALIUIO U
yCIIOBUSI IPUMEHEHUSI MOJIEJIEH, OCHOBHbIE
METO/IbI U CPECTBA NPOEKTHUPOBAHUS
UH(POPMALIMOHHBIX U
aBTOMAaTU3UPOBAHHBIX CUCTEM,
UHCTPYMEHTAJIbHBIE CPEJICTBA
MOJICJIUPOBAHMSI U IPOEKTUPOBAHUS
UH(POPMALIMOHHBIX U
aBTOMAaTU3UPOBAHHBIX CUCTEM

OIIK-8.Y.1 ymeTh NpUMEHSATh Ha NPAKTHUKE
MaTeMaTHYeCKUE MOJIEIH, METO/IbI U
CpEJCTBA MPOEKTUPOBAHUS U
aBTOMaTHU3allMM CUCTEM HA IPAKTUKE

2. Mecro nucuumaussl B ctpykType OI1
JucnunimHa He Oa3upyeTcs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYAEHTaMH IpU

HN3YUCHHUU B BY3C KaKUX oo JAUCIIUIIINH.

3HaHus, MOTYYEHHBIE TPU U3YYECHUU MaTepuaia JaHHOW IHUCHUIUTMHBI, UMEIOT KaK
CaMOCTOATENIbHOE 3HAUYCHHUE, TaK U UCIIOJIB3YIOTCS IIPU U3YUYECHUH APYTUX AUCLUUILIAH:
- Maremaruka. Teopusi BEpOATHOCTEN U MaTeMaTUYECKAsi CTATUCTHKA

3. OO0BEM | TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanaple 00 o0meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTACNbHBIX BUAOB Y4EOHOI
paboThI O AUCIUIUTHHE (M pacTpeie]IeHne 3TOH TPYAOEMKOCTH TI0 CeMecTpaM) IPeACTaBICHbI B

Tabnure 2.
Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITNHBI
TpynoeMkocTs MO
Bun yaeOHO# paboThI Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocma OuCUUNIUHbL, 5/ 180 5/ 180
3E/ (uac)
U3 nux uacoe npakmuueckoi no02omoeKu
AyoumopHnule 3anamus, BCEro vac. 68 68
B TOM YHCIIE:




nexrun (JI), (gac) 34 34

npaktudyeckue/cemunapckue 3aastus  (113), 34 34

(gac)

naboparopusie padbots (JIP), (dac)

KypcoBoii poekT (padota) (KII, KP), (dac)

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

[IpuMeuaHue:  KaHAMIATCKHUIA JK3aMeH
4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezaenenue TpyI0€MKOCTH JTUCHUIUIMHEI MO pa3/ieiaM 1 BUAaM 3aHATHH.
Pa3z[em>1, TEMBI IUCHUITIMHBI U UX TPYAOCMKOCTh IIPUBCACHBI B Ta6n1/1ue 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIHUILIHNHBI, UX TPYA0EMKOCTh

Pasiesbl, TEMbI TUCITUTITHHBI Jlexwm | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (gac)
Cewmectp 1

Paznen 1. KommekcHble Yrcia U MATPHUITBI 6 8 12
Paznen 2. CucreMbl TMHEWHBIX YPaBHEHUN 6 9 12
Paznen 3. JluneliHble IPOCTPAHCTBA 5 0 12
Paznen 4. Bekropsl 6 8 10
Paznen 5. [Ipsmast Ha IUIOCKOCTH 4 4 10
Pasnen 6. [IpsimMast v TUIOCKOCTD B TPOCTPAHCTRE 4 5 10
Pasnen 7. KpuBsie BTOpOro mopsiaka 3 0 10
HToro B ceMecTpe: 34 34 76
Hroro 34 34 0 0 76

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
npoQeCCUOHATBHON J1EeATENBbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
ConeprxaHue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Tab6nuia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK
Howmep pasnena Ha3BaHue u copepxaHue pa3JenoB U TeM JEKIIMOHHBIX 3aHATUN

1. [ToHsiTHE KOMIUIEKCHOTO Yuchaa. /J[edCcTBUS Hall KOMIUIEKCHBIMH YMCIIAMH B
anrebpanveckoir (opme. JleiicTBUS HaJg KOMIUIEKCHBIMH YHCIaMH B
TpuroHomerpuueckoi ¢opme. @opmyna Myaspa. U3BneueHne KopHs u3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonsitue matpuinpl. JIuHEHHbIE omnepanuu Hajx MaTpuuamu. JInHelHas
3aBUCUMOCTh W HE3aBUCUMOCTh Marpull. TpaHCIOHUpPOBAHWE MATPHUIL.
YMHOXEHHE MaTpHIl. MHOTOUYJIEHBI OT KBaIPATHBIX MaTpHIl (4 yaca)
2. Onpenenurenu u ux cpoiictea. OOpatHas MaTpuma. Pemenue npoctermmx
MaTpU4HbIX YpaBHEHUH. MaTpuuHblii METOJ pPEIICHUS JIMHEWHBIX
ypaBHEeHMH. (2 yaca)
Metox Kpamepa. Meton I'aycca. (2 gaca)
CoOcTBeHHBIE 4YHCIIa U COOCTBEHHBIE BEKTOPBI KBaAPATHBIX MATPHIIL.




DYHKIIMY OT KBaJpaTHBIX MaTpHIl (2 yaca)

bazuc wu
JIMHEHHOr 0

Jluneiinple mnpocTtpaHcTBa. OmnpeneneHue U
KoopauHaThl.  JluHeliHble  mpeoOpazoBaHMsL.
npeoOpa3oBanus. (5 4acoB)

PUMEPBL.
Marpuia

['eomeTpuueckue BekTopsl. OCHOBHBIE ompeeneHus. JInHelnbie onepanun
HaJl BEKTOpaMu. JInHeiiHas He3aBUCUMOCTh BEKTOpOB. basuc. KoopauHatsl.
CucreMbl KOOpJIMHAT HA IJIOCKOCTH U B pocTpaHcTBe (4 yaca)

CkansipHOE IIPOM3BE/IEHUE BEKTOPOB. BEKTOpHOE MpOU3BEAEHNE BEKTOPOB.
CwMmenianHoe Ipou3BeIeHUE BEKTOPOB. (2 yaca)

VYpaBHeHUsI TIPSMON HA TUIOCKOCTH. 3aJladyd HAa COCTABJICHUE YpaBHEHUU
npsiMoi. (2 Jaca)

Yron mexay NpsiMbIMU Ha IUIOCKOCTH. PaccTostHue OT TOUKHU 10 IPSIMOM HA
wiockocTu. Paccrosinue Mexay napajuieIbHbIMU MPsIMBIMU. (2 daca)

YpaBHEHHUsI TNIOCKOCTH. 3aaHue IPSIMOI B TpocTpaHCTBe. (2 yaca)

Y101 MeXTy TUIOCKOCTSMHU. YTOJI MEXIY IPSIMBIMU B ITPOCTPAHCTBE. YTOI
MEXIy TPSIMOM W IJIOCKOCTHIO. PaccTossHME OT TOYKM JIO TUIOCKOCTH.
Paccrosiarie Mexy mapauieIbHBIMU TUIOCKOCTSMH. PaccTosiHue OT TOYKH
JI0 TIPSIMOM B IMPOCTPAHCTBE. (2 yaca)

Omnunc. 'unep6ona. [TapabGona. IlonsipHoe ypaBHEHHE KPHUBOW BTOPOTO
nopsinka. Kanonnueckrne ypaBHeHHs KPHBOM BTOpOTro nopsika (3 yaca)

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

TeMbl MpakTUYECKUX
3aHATUN

@OpMBI IPAKTUYECKHUX
3aHATUN

TpynoemkocTs,
(gac)

N3 Hux
IIPaKTUYECKON
MOJITOTOBKH,
(dac)

No
pasnerna
TIACIIAII

JIAHBI

Cemectp 1

JencTBus Haj
KOMILJIEKCHBIMHU
YHCIIaMH B
anreOpanyeckon
dbopwme.
Tpuronomerpuueckas
dhopma
KOMIIJIEKCHOT'O YHCIIA.

Pemenue 3agau

JencTBus Haj
KOMILIEKCHBIMU
YHCIIaMH B
TPUTOHOMETPUUYECKOMN

dhopme

Pemenue 3agau

JIuneliHple onepanuu
HaJ{ MaTpULIAMHU.
TpancnoHnpoBanue
MaTpHL. Y MHOKEHHE
MaTpuIl

Pentenue 3anau

KonTponbnas pabota
Nel

Pemenne 3anau

Brruucienue

Pemenne 3agau




onpeaeauTeNeH.
OO6parHas MaTpuIa.
Pemrenne MatpuyHbIxX
YpaBHEHUM.

Marpuunblii METON
pELIeHUs] CUCTEM
JIMHEHHBIX
ypaBHeHU. MeTton
Kpamepa

Pentenue 3anau

~

Meron I'aycca

Pemenune 3anau

KonTponbHas padoTa
Ne2

Pentenue 3anau

Paznoxenue
BEKTOPOB 110 0a3ucy.
Brrancnenue
KOOpJMHAT TOYEK B
oO1el 1eKapToOBOM
CUCTEME KOOpJIUHAT.

Pentenue 3anau

10.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

Pemenne 3agau

11.

BekropHoe u
CMEUIaHHOE
IIPOU3BEACHUS
BEKTOPOB

Pemenue 3anau

12.

Konrposasnas pabora
Ne3

Pemenne 3agau

13.

YpaBHeHUs npsaMoit
HAa IJIOCKOCTH.

Pemenne 3agau

14.

3agaun Ha NPSIMYIO
Ha MJIOCKOCTH

Pemenne 3agau

15.

ITpsiMast ¥ MI0CKOCTH
B IPOCTPAHCTBE

Pemenne 3agau

16.

KonTponbnas pabota
Neq

Pemenne 3agau

Bcero

34

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHUS U UX TPYJIOEMKOCTh

No

/o

HaunmenoBanme nabopaTopHbIx paboT

TpynoemMKocCTs,
(dac)

N3 Hux
MIPAaKTUYECKOU
MOJATOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO




4.6. CamocrosarenbHas paboTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmmua 7 — Bugsl caMoCcTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1,
Bun camocrositensHO#M paboThI

qac qac
1 2 3

W3ydeHue TeopeTHuecKoro MmaTepuania 19 19

nucuuruael (TO)

Kypcooe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

IToaroToBKa K TEKyIIEMY KOHTPOJIIO 22 22

ycneBaemoctu (TKVY)

Jomamaee 3ananue (J13) 18 18

KonTponbubie pabotel 3a0uHNKOB (KP3)

IToaroroBka K MpoOMeEXyTOYHOU

arrecrarmu (ITA) 17 17

Bceero: 76 76

5. IlepeuyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbI IS CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

Kommuectso
JK3EMIULIPOB B
Ug_ll_nigec bubnuorpadudeckas ccpuiika OubmoTeKe
(KpoMe SEKTPOHHBIX
AK3EMILISIPOB)
YK 514 BBK Bbexnemuriera JI.A., [lerposuy A.1O., UyGapos 1. A. 200
22.151 642 COOpHUK 3a7a4 110 aHAIUTHYECKON T€OMETPUH U
TUHEeHo anrebpe: Yueo. mocoowue / [lox pen. 11.B.
beknemuera. — 2-e u3., nepepad. — M.: DUSMATIIAUT,
2006. — 496 c.
YK Kazakos A.fl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Amnanurnyeckas reomerpus: yue6. [Tocooue / CII6.:
I'VAIL, 2019. - 51 c.
http://e.lanbook.co | beknemumes, /I.B. Kypc ananutndeckoii reoMmeTpuu u OBC Jlanp
m/book/58162 JIMHENRHOMN anreOpsl. [DIeKTpOHHEIH pecypc] —
Onekrpon. man. — CII6. : JIans, 2015. — 448 c.



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

http://e.lanbook.co | beknemurera, JI.A. COopHUK 33134 MO0 aHATUTUICCKOM 9BC Jlans
m/book/72575 TeOMETPHH U JTHHEHHOM anredpe. [DIIeKTpOHHBIH pecypc]

/ JI.A. bexnemumesa, /[.B. bexnemumes, A 1O.

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

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

HoBukos. — Mocksa : DUSMATIJINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4n MOBBIMICHHON TPYIHOCTH IS OBC Jlanp
om/book/115483 CTYIICHTOB BY30B : yuebHoe nmocodbue / U. B. MBanos, O.

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

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

2019. — 156 ¢

WeneBa, A. M. Jluneiinas anredpa. AHaTUTHICCKAs 9BC Jlaub
https://e.lanbook.c | reomerpus : yae6Hoe nocodue / A. M. Usnesa, I1. 1.
om/book/152265 [Mpunykas, W. /1. Yepusix. — 5-e u3a-e, ucop. u 101 —

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

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

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

om/book/48192

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

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

Jluneitnas anrebpa 1 aHATUTHYECKAs! TEOMETPHSL:
yueOHUK 1 pakTukym 1iist By30B / E. I'. [InoTHuKOBa, A.
I1. MBanoB, B. B. JlorunoBa, A. B. Mopo3oBa; noz
penakuuei E. I'. IInoTHukoBoil. — MockBa:
WznatenscrBo FOpaiit, 2019. — 340 ¢

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

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

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

[Taxomoga, E. I'. Jluneiinas anreOpa u
aHanutudeckas reomerpus. COOpHUK 3aaHMI:
yaeOHoe rmocoOue /it 0akaaBpuara U CrieluagInTeTa
/ E. T'. ITaxomoBa, C. B. PoxkoBa. - Mockaa :
WznarensctBo Opaiit, 2019. - 110 c.

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

Jly6siruna, E. H. Jluneiinas anreOpa: yueOHoe
noco6ue 11 By30B / E. H. JIy6siruna, E. M.
BeutomoB. - 2-e u3a. - Mocksa : M3narenscTBo
FOpaiir, 2019. - 150 ¢

Ilepeuenn

TeHeKOMMYHHKaHI/IOHHOﬁ CeTn

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

SJICKTPOHHBIX O6p8.30BaTeJ'ILHBIX

«HTEepHETY,

pecypcoB

npuBeseH B Tabmuie 9.

Tabmuma 9 —

TCHCKOMMYHHKaHHOHHOﬁ CETHU ((I/IHTepHeT»

UH(pOPMAaIMOHHO-
HEOOXOJUMBIX JIISI OCBOCHHS JUCIUTUTHBI

[lepeueHb 3NEKTPOHHBIX 00Opa30BaTENbHBIX pECypcoB HHGOPMALMOHHO-

URL anpec

HaunmenoBauue



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

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

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca 10 JUCLUILIHHE.
[Tepeuens nCmosb3yeMoro NporpaMMHOT0 o0ecrieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHr mporpaMMHOT0 0O€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUITITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

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

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )
1 | YueGHnas aynuTopus ajs 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHM yi. I'acremno, 1. 15,

CEeMHUHApPCKOI'0 TUIIA, TPYMIOBBIX U WHAWBUIYAIbHBIX
KOHCYJIbTAIMH, TEKYIIIETO KOHTPOJIS U MTPOMEKYTOUHOM
arrectauuu. OcHaenue: Crnenuanu3upoBaHHas MeOeb;
TEXHUYECKHE CPeACTBA O0YUCHHUS, CITy>Kallue JUIs
npescTaBieHus yueOHoM nHpopmanuu 60JabII0N ayIUTOPHH;
Ha0op AEMOHCTPALIMOHHOTO 000py10BaHUS

2 | YueOHas ayauTopus AJs MPAKTHUECKUX 3aHATHH, 3aHATHHA ya. I'acremnno, a. 15,
CEeMHUHAPCKOTO THIIA, TPYIIIOBBIX M WHAWBUYAIBHBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS U TPOMEXKYTOUHOM
arrecrauuu. OcHaienue: Crnenuain3upoBaHHasi MeOelb;
TEXHUYECKHE CPeACTBA O0YUECHHUS, CITy>Kalllue JUIs
npescTaBieHus yueOHoi nHopmanuu 60Jab1I0N ayIUTOPHH;
NEPEHOCHOM HAbOp AEMOHCTPAIMOHHOTO 000PYI0BaHMS

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

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun Hepequb OIICHOYHLIX CPCACTB

DK3aMeH Cnmcok BOMPOCOB K IK3aMEHY;
TecThl.



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

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CPOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YarONIUMUCS TMPUMEHSETCS S5-O0a/uThbHas MIKaia OIEHKA cHOpMHUpPOBAHHOCTU
KOMIIETeHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOW  CHCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHkH ypoBHsI CPOPMUPOBAHHOCTH KOMITETEHITUN

Or1eHKa KOMITETEHITUH

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaia PaKTep (bopvmp

— o0yuvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 U3JIaracT;

— ONMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIC ITOJIOKCHHUS C MPAKTUICCKON
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U aPTyMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX OHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— 00y4Jaronuiicst TBEPI0 YCBOMII IIPOTPAMMHBIN MaTepuall, IpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHMS C TPAKTUYECKOH JEATEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaromuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3J1araeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— HCTIBITBIBAET 3aTPyJHEHHMsS B TNPaKTHUYECKOM NPUMEHEHHWH 3HAHUH
HaIpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpyaHsieTcs B (GOpMYyIUPOBAHUU BBIBOJOB U 0000IICHMIA;

— YaCTUYHO BJIAJICET CUCTEMOH CIIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MaTepuaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTU  IpHU
paccMOTpeHHH pobiieM B KOHKPETHOM HallpaBlICHUH,

— MCTIBITBIBAET TPYTHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHH;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,;

— He (JOpMYJIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3amMeHa mpeIcTaBiIeHbl B Taommie 15.

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

Ne n/mt [Tepeuens BompocoB (3a7au) Ui SK3aMeHa Kon
MHIMKATOpa
YK-2.3.1
1. 3ananue 1.
1) BbIYMCIUTH MPOM3BEICHNE KOMIUICKCHBIX YUCET B
asnreOpanyeckoit opme 3arucu




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

Otget: 20+37i

2) BepHo su yTBepkacHue: «/lelicTBUTENbHAS YacTh
MIPOM3BEICHUSI KOMIUIEKCHBIX YUCEI B ainredpandeckoit popme
3aIlMCH PaBHA MTPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEN
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

OTtsert: Hesepno (BepHBIM 0TBETOM sIBJIsSIETCS
yTBepaaeHne: «JlediCcTBUTEJbHAS 4YACTh MNPOU3BeIEHHUS
KOMILJIEKCHBIX 4YHCeJ B ajredpamyecko ¢opme 3amucu

BBIYHCIAETCH Kak pa3HOCTh NMPON3BeIeHUs
NeMCTBUTEJbHBIX YacTell M NMPOU3BeleHNs] MHUMBIX YacTeil
COMHOKUTeJIe»).

3amanue 2.

1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3armcu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

2) BepHno su yrBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckon popme
3aIIMCH BBIYHCIIAETCS KaK PA3HOCTh IIPOU3BEICHUS
JEHCTBUTENIBHBIX YaCTE! U MPOU3BEICHUS MHUMBIX YacTel
COMHOXkHUTeNEN». OTBET apryMeHTUpPYHTE.

OtBer: BepHo (BepHBIM OTBETOM fIBJISIETCS YTBep KIAeHHE:
«/leficTBUTeIbHAST YACTh MNPOW3BEJICHUS KOMILIEKCHBIX
yuces B ajredpandeckoii (popme 3anucu BbIYHCISIETCS KAK
Pa3HOCTL TNPOM3BEACHUS [JACHCTBUTEJIBHBLIX YacTedl M
NPOU3BEACHU MHUMBIX YacTeil COMHOKHUTeEJIei»).

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

OtBer: 40-5i

2) Bepno nmu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anreOpanyeckoit popme
3aMMCcH BBIYUCISAETCS KaK CyMMa IIPOU3BEICHUS
JENCTBUTENBHBIX YacTel U MPOU3BEICHUS MHUMBIX YacTeH
COMHOXHUTENEN». OTBET apryMEHTUPYNTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS YTBepP KIACHHUE:
«/leificTBUTE/ILHASL YACTh NPOU3BEACHNSI KOMILIEKCHBIX YHCes B
anredOpanyeckoil ¢Gopme 3anucH BBIYHC/ISAETCH KaK Pa3HOCTb
NMPOM3BeleHUs1 eiCTBUTENbHBIX 4YacTell M MPOM3BeIeHUs!
MHHMMBIX YaCTell COMHOXKUTeJIEN?).




3amnanue 4.
1) BbruucIuTh NPOU3BEICHNE KOMIUICKCHBIX YUCET B

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

OtBet: 52-77i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUST KOMIUIEKCHBIX YHCEI B anredpandeckoii popme
3aMKMCH BBIUMCISAETCSA KaK IPOU3BEICHUS MHUMBIX YacTen
COMHOXMUTENEN». OTBET apryMEHTUPYITE.

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

BbIYHCJISIETCS KaK Pa3HOCTH NpoU3BeleHusl
AeHCTBUTEJbHBIX YACTell M NMPOM3BeeHUs] MHUMBIX YacTeil
COMHOIKHUTEJIEeN»).

3agaHue 5.

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

OtBert: 60-51i

2) Bepuo nu yrBepxnaenue: «lIpou3BeneHre KOMIUICKCHBIX YHCENT
B ajredpanyeckoil opme 3amucu MOXKET OBbITh BBIUHCIIEHO I10
IIPaBWJIy BBIUMCIICHHUS IPOU3BEIEHUS MHOrowieHos» OTBer
apryMEHTUPYNTE.

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

3aganue. VYK-2.V.1

1) BbIYHCIUTH MPOM3BEICHNE KOMIUICKCHBIX YHCET.

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

H o o ﬂ- o

OTBer: 35((‘05‘5 + isin E) = 35§

2) BepHo nu yrtBepkIcHHE: «JIJsi BBIYMCICHHS MPOM3BEICHHUS
KOMIIJIEKCHBIX  4YHCeJl  HeoOXOoauMO  3amucaTb HX B
anredpandyeckoM Buje». OTBET apryMEeHTUPYHITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:

«IIpu BbIYMCIEHUM TNPOU3BEAEeHUS KOMIUIEKCHBIX YHCEJ B

TPUTOHOMETPHYECKOMI (popme MOIYJIb pe3yJjbTara

BBIYMCJISACTCH KAK MpOU3BeleHHe MOAYyJed MHOKUTeJel, a

apryMeHT 4 cJIa PABEH CyMMe apryMEeHTOB COMHOMKUTeJIei»).

3aganue. VYK-2.V.3

1) Berunciauth YaCcTHOE KOMIIJIEKCHBIX quces B

TPUTOHOMETPHUYECKOH (opMe 3anucH.




m . - T
zZ, 1ﬂ(cﬂsg—+1 smgj

Z, T iaink
2 5[0056+121116j

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

2) Bepno nu yrBepkacHue: «lIpu  BBIYHMCICHHH YacTHOTO
KOMIUICKCHBIX YHCET MOIYJIb U apTYMEHT pe3yJbTaTa SBISIOTCS
pe3ysbTaTaMy JICJICHUs MOIYJISL JISIMMOTO Ha MOMYJIb JCITUTEIS
W apryMeHTa JeIuMOro Ha apryMeHT pgenutens». OTBer
obocHyiiTe.

OtBer: HeBepHo (BepHBIM OTBETOM SIBJISIETCSl YTBep:KIEHHE:

«IIpH BBIYHCJIEHHH YACTHOTO KOMIUIEKCHBIX 4YHCEJ] MOAYJIb

pe3yJibTaTa fBJSETCSl Pe3yabTaTaM JieJIeHUusi MOAYJIsl 1eJIMMOr0

HA MOIYJb AeJUTEeNsl, 2 apryMEHTOM - Pa3HOCTh apryMeHTAa

JAeJTUTE]ISl U APTYMEHTA JIeJTUMOT0»).

Kak Ha3zpiBaercs (hopMa 3armucu KOMIUIEKCHOTO YK CIa, MMEOIIast
BUJ 7z=|z|-(cos@+ising), Kak HAa3bIBAIOTCS B ATOMU 3aIHUCH [z| U @?

OTtBer: PopMa 3aNUCH KOMILIEKCHOTO YHCJIa, UMEIOIIAsi BT
z=|z|(cos@+isin@), Ha3bIBaeTCsi TPUTOHOMETPHYECKOM, /1€ |z| —
MO/YJIb KOMILIEKCHOI'0 YHCJIa, () — APTYMEHT KOMILIEKCHOTO
ymucaa

VK-2.B.2

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

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

OtBeT: B TakoM BH/Ie MOKeT OBITH 3alIHCAHA ONePaLUs
YMHOKeHUsI KOMIJIEKCHBIX YHCeJT Z1 U Z2.

OIIK-1.3.1

Pe3ynbrar kakoi onepanuu HaJl KOMIUIEKCHBIMU YACIAMH MOYXET
OBITh 3alMCcaH B BUJE |Z1]:[Z2|- (COS(@1-92) + iSIN(Q1-¢2)) ?
Otset: B TakoM Buae MO:KeT ObITh 3aNIMCAHA ONlePALMS
AeJIeHUs] KOMILJIEKCHBIX YUCceJ Z1 | Z2.

OIIK-1.V.1

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

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

OTtBer:1

2) Kakyro ¢popmy 3amucu 4ucia Bbl HCoiIb30Ban? OO0CHYiiTEe
CBOI1 BBIOOD
Otser: IIpn Bo3BeAeHNH KOMILJIEKCHBIX YHCEJ B CTeNeHb 0oJ1ee
PALHMOHAJIBLHO HCII0JIB30BATh TPHTOHOMETPHYECKYIO hopmy
3alliCcH U AeliCTBOBATH M0 cjleylolleMy NpaBujiy: Npu
BO3Be/ICHUHM KOMIICKCHOTO YHMCJIA B CTeNeHb MOAYJIb YHC/Ia
BO3BOJUTCSA B 3Ty CTeNeHb, APTYMEHT YMHOKaeTcs Ha
NOKA3aTeJIb CTeNeHH.
Eciu ke ucnosib3oBath ajgredpanyeckyro ¢popmy 3anucu, To
He00X0IMMO B JaHHOM cjiy4ae 12 pa3 yMHOKHTB YHCJIO CAMO HA
cedst.

OIIK-1.B.1




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

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

Haiinute 3-10 cTeneHs uncia 7
Ortser: -1000

2) Kakyro ¢popmy 3amucu yncia Bl Hcnoib3oBain? O0ocHyiiTe
CBOM BBIOOD
OrtBet: Ilpn Bo3BeeHNH KOMILJICKCHBIX YHcCeJ B CTelleHb 0oJiee
PALMOHAJILHO HCI0JIb30BATh TPHTOHOMETPHYECKYI0 (hopmy
3aNMCH U 1eficTBOBATH M0 CJeAYIeMy NpaBuiIy: NpH
BO3BE/ICHUH KOMILIEKCHOI'0 YK CJa B CTelleHb MOAYJIb YHCJIA
BO3BOJIMTCS B 3Ty CTelleHb, apTYMEHT YMHOKaeTCsl Ha
N0Ka3aTe/b CTeNeHH.
EcJin :xe ucnosb3oBath ajdredpanyeckyro ¢gopmy 3anmcH, To
He00XO0AUMO B JAHHOM cJIyyae 3 pa3a yMHOKMThH YHCJIO CAMO HA
ce0s1 (MJIM MCNI0JIB30BAaTh (POPMYJIY COKPAILIIEHHOT0 YMHOKEHHUS)

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

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

2) BeibepuTe u3 crimcka nUppPOBBIC CPEACTBA, KOTOPHIC MOTYT
OBITH MPUMEHEHBI JIJIs peIlIeHUs JaHHOH 3a/1a4H.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

2 -2
ot 2 ()

OTBer:

c=(s %5 1)

2. BriOepute u3 cnucka nuppoBble CPeACTBa, KOTOPhIE MOTYT
OBITH MPUMEHEHBI JJIS pEIIeHUs TaHHOM 3a/1a4H.

a) Microsoft Access

OIIK-8.3.1




b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

2 -2
a=(4 3 e=( ¥)

—4 -3

OTtBeT:

8 5 —8
€= (—m 18 —15}
2. Bri6epuTte u3 cnimcka mugpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl PEICHUs] JTaHHOW 3aJ1auH.

a) Microsoft Access

b) Wolfram Mathematica

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

1. Haiitu matpuny C = 34 — 5B ‘. roe

1 -2
a=(5 3 2e-( 5)

-3
OTtBer:
-2 5 -9

€= ( 4 -6 6 )
2. Bri6epute u3 ciricka @ poBbIe CPEICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUS JaHHOW 3aJ1auH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

1 -2
N EE AL C Ry

-3
Ortser:
7 13 17
=
(— 14 24 -2 5}
2. Bri6epute u3 crnricka u@poBbIe CPeICTBA, KOTOPbIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3ala4uu.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica




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

AB = [14 13)

2) Bribepute U3 crrcka 1EU(POBbIE CPEACTBA, KOTOPHIC MOTYT
OBITH IPUMEHEHBI JUIsl pelIeHUs JaHHoU 3agaun. O6ocHyiiTe
BBIOOp 1TM(POBOTO CpeicTBa

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica
10.

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIsl pelieHusl JaHHOi 3aga4yu oTHOcHTCca Wolfram
Mathematica- nporpammuoe odecnedyenune, BKIOYAIOIIEe
00,1b1110ii HA0OpP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbLHBIM CONPOBOKIEHHEM.

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

L 4 3
A=('i' 32 03) B=(1 —2)

3 0



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

2) Bribepute u3 cnrcka HuppoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [T PEIICHHS JAHHOH 3a1auu.

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

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEHBI J1JI51 peleHusl JaHHOo# 3a1a4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecneyeHnne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
NMOJAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONPOBOKIEHHEM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 5 0
OtBeT:
—6 6O
AB = [13 —3)

2) Bribepure u3 criricka 1udpoBbIe CPEICTBA, KOTOPHIE MOT'YT
OBbITh IPUMEHEHBI JIJIs peIIeHUs JaHHOH 3a/1a4H.

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

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpPUMEHEHbI JIJIs1 pelieHus JaHHOo# 3aaa4yu oTHocuTcss Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA0OpP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM 4YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCIECHUSIMH U
BH3YaJbLHBIM CONPOBOKIEHHEM.

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

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_[—11 6
AH_( 4 22]

2) BriGepuTte 13 cnucka nudpoBbie CpeacTBa, KOTOPbIEe MOTYT OBITH
MIPUMEHEHBI JIJIs1 pelIeH sl TaHHOM 3a/1auH.

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

OtBer: K nugpoBbIM cpecTBaM, KOTOPbIe MOIYT ObITh



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

NpUMeHeHbI JJ1s1 pelleHusi JaHHOM 3aga4yu oTHOcUTCcAa Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKOIIEe
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMINBLIOTEPHOI aJIredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJIEHUSIMH 1
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

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

2. BoibepuTte U3 cnucka HugpoBbie CpecTBa, KOTOPbIe MOTYT OBITh
IPUMEHEHBI JIJIs1 pELIEHMs] TaHHOW 3a/1auH.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEHbI J1JI51 peleHusl JaHHoM 3a1a4u oTHocuTcest Wolfram
Mathematica- mporpammuoe odecnedyenne, BKIIOYAKOIIEE
00/1b1110ii HA00P MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJICHUSIMH U
BH3YaJbHBIM CONPOBOKIEHHEM.

11.

3aganue 1.
1) Haiitu onpenenuTens 2-ro MOPSIIKa MATPHUIIBI
2 5
-3 7
OtBer:29

2) OOGocHyiTe KaK BBIYMCIUTD OIMPEACIUTENb BTOPOTO MOPSI/IKA.

Ortser:

Jl1st Toro 4toObl BHIYUCIMTH ONpeAe/]uTe]b BTOPOro MOPSAKa
He00X0IMMO M3 NMPOU3BEJCHHUS IJIEMEHTOB IIABHOM ANArOHAJIHN
BbIYeCTh TMpPOM3Be/iecHHEe 3JIeMEHTOB BTOpOi (1M0004HOIN)
AAATOHAJIN

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

5
4 -5
OrsBer: -22

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

OTBer:
JJy1s Toro 4ro0bl BHIYMCJIUTH ONpeleJUTe]Ib BTOPOro NMOpsaKa

YK-2.V.1



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

He00X0AMMO M3 NMPOU3BEJACHHUS 3J1eMEHTOB IVIaBHOW ANATOHAIN
BbIYeCTh NPOM3BEJACHHE JJIEMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

3amanue 3.

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

s

OtBer: 23
2) OO6o0cHYyiTE KaK BBIYHCIHTD OMPEAEIUTEh BTOPOrO HOPSIIKA.

OTtBer:

Jis1 TOro 4To0bl BHIYMCJIUTH ONpeEeUTe/] b BTOPOro MOpPsaKa
Heo0XO0UMO W3 NMPOU3BeJIeHUN 3J1eMEHTOB IJIABHOM JIMATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoil (1M000UYHOI)
AMATOHAJIN

3ananue 4.
1) Haiitu onpenenuTens 2-ro MOPsIKa MaTPUIIBI

s ol
—14 -8
OtBert: (

2) OO0oCHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeAeUTe/]Ib BTOPOro MOpsaKa
He00X0UMO U3 NMPOU3BEIEHUA IJIeMEHTOB IJIABHOM MATOHAJIH
BbIYeCTh INpPOM3BelleHHe JJeMEeHTOB BTOpPOH (M0004HOI)
AUATOHAJIHN

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

10 3

OtBer: -5
2) OO0oCHYIHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEAEHNs 3JIeMEHTOB IVIABHOW JANAroHa n
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOPOil  (1M0004HON)
JANATOHAJIN

12.

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

Haiinute anrebpandeckue TOMOTHEHUS:

YK-2.¥.3




OtBer: 9

OTtBer: -/
3. Aj,
OrtBer: -5
4. Ay
OrtBer: 10
5. Ajq
OtBer: -5
UeMy paBeH onpeaeanuTesb TPEyroJbHOM MaTpHUIbI? VK-2.B.2
13. OtBeT: onpeaenuTeb TPEYroJbHON MATPULLI PABEH
NPOU3BEIEHUIO 3JIEMEHTOB INIABHOM TUATOHAJIN.
O6o3HauuM Ay, As, ..., A, — CTPOKU MATPULIBI U €Ly; Oo; oo; Oy - OIIK-1.3.1
JIEUCTBUTEIbHBIC YHCIIA.
Ecnu cymecTtByeT Takoit Habop unces, Cpen KOTOPIX €CTh XOTsI-
OBl OJTHO YUCIIO OTIMYHOE OT HYJISI, U IIPU 3TOM JIMHEHHAs
KOMOHMHAIMS CTPOK MATPHIIBI C 3TUMHU YHUCTIAMH paBHA HYJIEBOM
14. CTpOKE:
CI’1‘41 + ﬂ,:,-‘-l: +---+ a?ﬂ‘q?ﬂ = ﬂ’
rge 0 =(0,0,..,0).
Kak B 3TOM ciryuae Ha3bpIBarOTCSl CTPOKU MaTpUIIbl?
Oteer: Takue CTPOKH MaTPUILIbI HA3BIBAKOTCH JIUHEITHO
3aBHCUMBIMH
IIycTs MaTpusl A 1 A™ yIOBIETBOPSIOT YCIOBHIO OIIK-1.V.1
A'A1=AYTA=E, rae E — exunnunas MaTpula n -ro MopsIKa.
15. Kak Ha3pIBalOTCS Takue MaTpUILIbI?
OtBer: Takue MAaTPHIBI HA3LIBAIOTCS 00PATHBIMH MATPULAMHU
110 OTHOILIEHHUIO APYT K ApYyry (A — oOparnasi k A, u A —
o0parnas k A™Y).
3ananue 1. Haiitu matpuny X u3 ypaBHenus 4 # X = B rue OIIK-1.B.1
-1 2 -7 —4
a=(Z, 5) &=( )
-2 5 —-17 -9
OrtBer:
1 2
x=(23 5)
-3 -1
16.

3ananue 2. Haittu matpuny X u3 ypasaenust 4 * X = B rue
_{—1 2 _(—9 —4

A_(E —4} 5_(23 10)

Otger:
_{(5 2

X = (_2 _1)

3ananue 3. Haiitu matpuny X u3 ypasHenust 4 * X = B rue




a=(3 2 =0 1)

OTtBer:
1 4

x=(25 5)

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

4 :(3 —?] B:(zg 19)

OTtBer:

x=(5 %)

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

A= (2 —8) B= @.i 152)

OtBer:

x=(5% 2)

17.

Kak Ha3pIBaeTcs cuctema anredpanyeckux ypaBHEHHM, KaKa0€ U3
KOTOPBIX SIBJIAETCS JIMHEHHBIM?

OtBer: Takasi cucTeMa ypaBHeHU HA3bIBACTCH CUCTEMOM
JINHEHHBIX aJIre0pan4ecKux ypaBHeHH

OIIK-8.3.1

18.

Kakue MeToIbl perieHus CUCTEM JIMHEHHBIX aJlreOpanvecKux
YpaBHEHUI BaM U3BECTHBI?

OtBer: MeTobl pelIeHUs] CUCTEM JHHEHHBIX aJredpanyecKux
ypaBHeHuii: Mmeroa Kpamepa, meron I'aycca, MeTox MAaTPpHYHBIX
ypaBHeHHIi (C MCMOJIb30BAHHEM O0PATHOM MATPHUIIbI).

OIIK-8.V.1

19.

CpaBHuTE yC10BUS IPUMEHEHUSI METO/I0B PELLIEHUS CUCTEM
JUHENHHBIX ypaBHeHHH. Kakoil MeTo]] pereHus: cucTeMbl IMHEHHBIX
anredpandeckux ypaBHEHUN IPUMEHSIOTCS B TOM Cllydae, eclid
OTIpeeNUTENb MaTPUILIBI CHCTEMBI paBEH HYJIIO?

Oteer: Ecin onpeneanTes b MATPULBI CHCTEMbI PABEH HYJIIO,
TO NPUMEHSAETCH TOJAbKO METO/ UCCJIeJ0BAHUA CHCTEMbI
JIMHeHbIX ypaBHeHuil ['aycca, apyrue meroabl (MeTox
Kpamepa n MeToa MATPHYHBIX YPABHEHUH) MOTYT
NPUMEHATHCS NPU YCJI0BUH, YTO MATPHLA CUCTEMBI
KBaJlpaTHas ¥ ONpeJe/INTe/b e¢ He PABEH HYJII0.

VK-2.3.1

20.

CpaBHuTE yC0BHS NPUMEHEHHSI METOJIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO pelIeHNs] CHCTEMBI JTMHENHBIX
anreOpanyeckux ypaBHEHUH NPUMEHSIOTCS B TOM cllydae, €Cliu
MaTpulla CUCTEMBI HE SIBJISIETCS KBaIpaTHON?

Otser: Ecim MmaTpuua cucremMsl He KBaapaTHas (T.e.
KOJIMYeCTBO HEU3BECTHBIX M KOJINYEeCTBO YPABHEHHIT He
COBINA/AI0T), TO NPUMEHsIeTCS TOJIbKO MeTO/ MCCiiel0BaHUS
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, 1pyrue Meroasnl
(meTox Kpamepa u MeTox MAaTPpUYHBIX YPABHEHHIT) MOTYT
NPUMEHAThCS MPH YCJI0BUH, YTO MATPULIA CHCTEMBbI
KBA/IPATHAS M ONpPeJe/INTeIb e¢ He PABeH HYJII0.

YK-2.V.1

21.

[Tpu kaKOM yCIIOBUM OJTHOPOJIHAs CUCTEMA JIMHENHBIX YPABHEHUN
MMEET HEHYJIEBOE penieHue?

VK-2.V.3




OTtBer: OgHOpOAHAS CHCTEMA JIMHEHHBIX YPABHEHUIT UMeeT
HEHYJIeBOe pellleHHue TOr/1a U TOJAbKO TOr1a, Koraa eé panr
MEeHbIIIe YN CJIa HeU3BeCTHBIX.

22.

Kak Ha3bIBaeTcs 1ByMepHas CUCTEMa KOOPAMHAT, B KOTOPOU
Ka)Kasi TOUYKa Ha IIJIOCKOCTH ONPENEISAETCS IBYMS YHCIaMHU -
HOJISIPHBIM YTJIOM U TOJISIPHBIM PAIyCOM?

OtBet: Takasi cucTeMa KOOPAUHAT HA3bIBAETCS MOJISIPHOM
CHCTEMOIl KOOPAUHAT.

VK-2.B.2

23.

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

OtBer: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcsl chepudeckoi
CHCTEMOI KOOPAUHAT.

OIIK-1.3.1

24,

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

OIIK-1.V.1

25.

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

OTtBeT: BekTOp, HAYAJI0 KOTOPOI0 COBIAIAET C €ro KOHIIOM,
HA3bIBAETCS HYJEBBIM BEKTOPOM.

OIIK-1.B.1

26.

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

dopmyae lal = |E| * COS @

OIIK-8.3.1

27.

[To xakoit popmyse BBIYUCIACTCS CKATSIPHOE MPOU3BEIACHHE

BCKTOPOB F ub , €CJIM U3BCCTHBI KOOPAWHATEI BEKTOPOB B
nekaptoBoi cucteme (B cucteme : 0X, Oy, 0z)

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

OIIK-8.V.1

28.

ITo xakoil popmyse BBIYUCIIAETCS BEKTOPHOE MMPOU3BEICHHE
BEKTOPOB, €CJIM U3BECTHBI X KOOPAUHATHI B IEKAPTOBOM CUCTEME
koopauHaT (X, Y, 2)?

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

VK-2.3.1

29.

[To xakoii popmysie onpenenseTcs MOAyIb BEKTOPHOTO
IIPOU3BENIECHUS BEKTOPOB?
Otser: BesmunHa MoOyJ/1s1 BEKTOPHOI'O NPOM3BeACHUS

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

YK-2.V.1

30.

Yemy paBHO pacCTOSHHME OT TOYKH JI0 IPSIMOI?
OTtBet: PaccTosiHuEe OT TOYKM /10 MPSIMOM PABHO JJIMHE
NeprneHInKYJIsIpa, ONYIMEHHOr0 U3 JAHHOW TOYKH HA NPAMYI0.

YK-2.¥.3

31.

Bamanne 1. CocTaBUTH ypaBHEHHE MPSMOW MPOXOSMICH uepes
. L ox+2 y—9
Touky M(2,4) v nepreHuKyISIPHON IIPAMOIA ey = -

VK-2.B.2




OtBer 3ammcaTh B BHUAE YpaBHEHHsS TMPSMOW C  YIJIOBBIM
K03 uUIIeHTOM

Otsert:

¥y=-1,25x+6,5

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

OtBer 3ammcaTh B BHUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM

OrtBer:

¥=1,25x—5,25

3aganue 3. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASAIIEH uepes

. L xt+le6 y—9
touky M(—1,—3) u napawiensHoi mpsMoit . =
OtBer 3ammcatb B BHUJAE YPaBHEHHS NPSAMOH C  YIJIOBBIM
KO3 hUIIIEHTOM
Otser:

¥y=1,25x—1,75

3ananne 4. CoCTaBUTh ypaBHEHUE MPSMOM MNPOXOASAIIEH uepes

touky M(1,—1) u nepneHMKyIAPHOM npsAMOit ¥ = —5x + 2,
OtBer 3ammcarth B BHJAE YyPaBHEHHS TMPSIMOM C  YIJIOBBIM
KO3 hUIIIEHTOM

OrtBer:

¥y=02x—1,2

3amanne 5. CoCTaBUTh ypaBHEHHE MPSMOM MPOXOASAIICH uepes

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

¥y=—1,25x+4,75

32.

Kakum ypaBHEHHEM OITUCHIBAETCS IUIOCKOCTH B IEKaPTOBBIX
KoopauHaTax (X, Y, z)?

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

OIIK-1.3.1

33.

ChopmynupyiiTe  HEOOXOIUMOE W  JIOCTATOYHOE  YCIIOBUE
NapauIeIbHOCTH MPSIMON U TUIOCKOCTH.

Otsert:

J1st Toro, 4ro0bpl NpsiMasi U MJIOCKOCTh ObLIM NapajiejbHbI,
HE00X0AMMO M JO0CTAaTOYHO, 4YTOObI BEKTOP HOPMAJIM K
IVIOCKOCTH M HANPABJAIIMHA  BEeKTOpP MNpAMOH  ObLIM
NepHeHIuKyJIAPHEL.

OIIK-1.V.1




34.

KakuM ypaBHEHHEM OIKCHLIBAETCS IIpsiMas, IMPOXOMAAIIas uepe3
TOYKy (Xo, Yo, Zo) M HMeEIOIIas HAMpaBJSIOMMA BEKTOp C
koopaunatamu (I, m, n)?

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

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

OIIK-1.B.1

35.

Kaxum YpaBHCHHUEM OIIMCBIBACTCA IIpsAMasi, IpoxoAdamiasa 4€pes3 ABE
TOUKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

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

Y1, Z1) u (X2, Y2, Z2) ©”MeeT BU]

OIIK-8.3.1

36.

Kakum 00pa3oM MOKHO 32/1aTh TIPSIMYIO C TIOMOIIIBIO IBYX
IUIOCKOCTEH?

OTtBeT: YpaBHeHHE ABYX NepeceKaloMnXcs MI0CKOCTeH — 3To
ypaBHeHHe MPSIMOIi B MPOCTPAHCTBE

OIIK-8.Y.1

37.

C noMoIbio Kakoi (popMyITbl MOKHO HANTH yrojl MeXIy

PSAMBIMH?

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

— 2
@ Tailiazr

rae iy M i, — HAMPaBJIAIOIINE BEKTOPbI

NPSAMBIX

VK-2.3.1

38.

Hopwmaib k mimockoctu umeet koopauHaTtel (A, B, C); koopauHaThl
HaIMpaBJISIoNEro Bekropa npsmoii (I,m,n)/

C noMo1bio Kakoil popMyITbl MOKHO HAMTH yroil MEXIY MPSIMOH U
IJIOCKOCTBIO?

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

(opmybl

. |Al + Bm + Cn|
sing =

VAT + B2+ 212+ m? + n?

YK-2.V.1

39.

[To xakoit popmyse MOKHO OMPEAETUTh PACCTOSIHIE OT TOUKH J10
ILJTOCKOCTH?

Otset: PaCcTosinMe 0T TOYKH JI0 MJIOCKOCTH PABHO
|Axy+By, + Cz,+D|
VATFET+CT
(Xo, Yo, Z0) KOOPAMHATHI TOUKH.

,tae (A, B, C)- koopauHATBI HOPMAITH K IIOCKOCTH;

YK-2.¥V.3

40.

Hanuinte kaHOHUYECKOE YPaBHCHUEC SJIIUIICA.

Oteer: Kanonnveckoe ypaBHeHHe JUIMIICA MMeET BH/L
2 y?
az b2

VK-2.B.2

41.

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

OIIK-1.3.1

42.

Hanummure kaHoHNYeCcKOe ypaBHEHHE apadoibl.
OtBer: KanHoHN4Yeckoe ypaBHeHHe NapadoJibl HMeeT BH/
y:=2px

OIIK-1.V.1




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

Ne i/

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

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeyeHp TeM [UII KypCOBOTO IPOCKTUPOBAHUS/BBIMOIHEHHUS KypCOBOH pabOThI
Mpe/ICTaBiICHbI B Tabuie 17.
Ta6ymma 17 — [lepedern TeM 11 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOM paOOThI

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

No /I [IpumepHbIil TepeyeHb TEM IS KYpCOBOTO IPOSKTHPOBAHMUS/BBITIOTHEHUS
3 KypCcoBOil paboThI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
Bompocsl 111 mpoBeneHHsT NPOMEXKYTOYHOM arTecTal B BHJIE TECTUPOBAHUS

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




22
22

13 13
4) (ﬂzi ﬂ:a)
0 0 0

OTtBer: 3)

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

000CHOBBIBAIOIIINE BHIOOP OTBETA)

Kaknm meromom | 1) T Kpamepa VK-2.V.3
MOYKHO peLuTh
2) K.®.Taycca
CHCTEMY,
OTIpeIeTHTEND 3) ¢ IOMOIIBI 0OPAaTHON MAaTPHIIBI
OCHOBHOH ~ MaTpHIB! | 4)  j06BIM CIIOCOGOM
KOTOPOH paBeH HYJIIO
OtBet: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
NPAaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
Cucrema coBmectHa | 1)  Goubiie 1 YK-2.B.2
TOTJIa ¥l TOJIBKO TOTAQ, | 2) PaHr MAaTPHIIbI CHCTEMbI PaBeH
KOTJa. .. PaHry paclIMpeHHO MaTpPHIIbI
CHCTEMBbI
3) panr pasen 0
4)  panr paseH |
OtBet: 2)
(Muctpykumst: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOLINE BEIOOP OTBETA)
JI1s1 BeKTOpOB 4 U b | 1) BeKTOPBI MEPHEHIMKYIISPHBI OIIK-1.3.1

BBITIOJIHAKOTCA

YCIIOBUSI:

2) BEKTOPbI MapajiieabHbI
3) BEKTOpbl HE MOTYT JIe)KaThb Ha OTHOMN

IPSAMOI




by _ by _ b

4) BeKTOpHI JIeKAT Ha OJHOW NPAMOI

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

2 (Muctpykuus: I[lpounraiite Tekct, BbIOepUTE
MPaBWJIbHBIE BapUaHThl OTBETOB U 3aIllUIINTE
apryMEeHTHI, 000CHOBBIBAIOIITNE BEIOOD
OTBETOB)

BekTopHoe 1)  xoiuMHeapHO# IuIocKocTH, B KoTopoi | OITK-1.V.1
MIPOU3BE/ICHNE JIeKAT IEPEMHOKaeMbIe BEKTOpa
BEKTOPOB @ H b — 5To 2) mnepHeHAMKYJAPHBIA IUIOCKOCTH, B
KOTOPOii JIeXKAT TepeMHOKaeMble
BEKTOD. .. BEKTOPbI
3)  wHynesoi
4)  coBmajaroIUi c OJTHUM u3
MIEPEMHOKAEMBIX BEKTOPOB
OtBet: 2)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
Paccrostnue OoT TOUYKH 1) |Axg+Byg+C| OIIK-1.B.1
AZ 1R A2 2
70 TUIOCKOCTHU MOYKHO VAS+B VAL
BBIUMCITATH o 2) A A.+B B +C, Cs
[ [
2 2 2 2 2 2
bopmyue... \‘Ilﬂl+.ﬁ'l +E‘l-\I|Az+.E'Z +CF
3) |A$u+B}’u+CZu+D|
VAZ+BZ +(?
Am+Bn+C
1)
VA= +B=+C5-ym= +n+p=
OTtBet: 3)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)




8 | I'eomerpuueckoe 1)  rumepOonoi OIIK-8.3.1
MECTO TOYEK .
2)  mapaboJoii
IUIOCKOCTH, cymma
paccTostHui or | 3)  OKPYXKHOCTbIO
KakKIOH M3 KOTOPBIX | 4)  3pammcom
0  JBYX  JIaHHBIX
_ | OTBer: 4)
TOYEK 3TON
[LUIOCKOCTH ects | (MuCTpYKIIMS: [IpoumTaiiTe TEKCT, BBHIOEpHUTE
BEJIMYMHA NPaBUIBHBIA OTBET M 3aIlUIINTE apTyMEHTHI,
[OCTOSIHHAS, 000CHOBBIBAIOIINE BEIOOP OTBETA)
Ha3bIBAETCH. ..
9 | Haiitu  ypaBHeHue 1) x+1  y-2 z—4 OIIK-8.Y.1
- o -3 2 4
OpSAMOM, MPOXOASIIEH
yepe3 TOUKY 2) x+1  y+2  z+4
3 2 4
A(—1;2;4),
HEePICHAUKYIISPHO x-1 _y-2 z—4
-3 -2 -4
IJIOCKOCTH
3x-2y-4z+1=0 g) E_y2_
-3 -z -4
Otget: 1)
(Muctpykuus: IlpounrtaiiTe TeKkcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
10 | Pemmth cucremy | 1) x=0,y=1,z=-3 YK-2.3.1

JIMHENHBIX YPaBHECHHUU

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

l'aycca

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

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

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

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
MIPaBUJIBHBIN OTBET W 3AlMIIATE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




11 | Beruucnurh 1) [_1 _'5) YK-2.V.1
7 2
2 -1y /1 -2 2 72
(1 2)(3 2) ) [1 ﬂ)
o 0
3y ()
7 2
9 (G 5
OrBer: 1)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
NPaBUIBHBIN OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
12 | Jana matpuna 1) a,, YK-2.¥.3
LTI T 2) —ap
A_(a,:l a::)'
3) Qi
E¢ anrebGpanueckoe 4 —ay
JIOIIOJTHEHHE Ay
OtBet: 2)
PaBHO. ..
(Muctpykums: IIpounTtaiiTe TEKCT, BBHIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
13 | Marpuna A7 1) At-axa-at VK-2.B.2
Ha3bIBaeTCsl 00paTHON ) At-a=1
maTpunie A, eciu
-1, 4 — -1 _
BBITIOJTHSIETCSI YCIIOBUE 3 AT A=AAT=E
4 At-A=0
OtBer: 3)

(Uuctpykuus: IlpountaiiTe TekcT, BbIOepUTE

HpaBHJ’ILHLIfI OTBCT U 3allMIIUTC APTYMCHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




14 CKaHSIpHBIM 1) |c_£| |E| ArCCOs o OIIK-1.3.1
MPOU3BEICHUEM TBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBacTCA 3) |E||E| cos
YHCII0, PABHOE. . .
4) al |b|tgcx
OrtBer: 3)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
15 | Yemy pasHo | 1) O OIIK-1.VY.1
CMEIIIaHHOe
2) 1
IPOM3BEACHUE
BEKTOPOB 3 -2
aba 4 2
Otget: 1)
(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
16 | YpaBuenue mpsamon, | 1) (x—a)+(v—>b)=0 OIIK-1.B.1
MPOXOIAIIEH  Yepe3 2) Yy _ xx
IBE TOYKH MOXKHO ¥rmyir o wma
COCTaBUTH 10 3) A[x — xl}j —|— B[:u'— };rﬁ] =0
dopmyre...

4) F_}’n:k(x_xuj
OrtBer: 2)

(Uucrpykuus: IlpountaiiTe Tekct, BbIOepUTE
IIPABWIBHBII OTBET U 3alUILUTE apryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




17 | 'eomerpuueckoe 1) TIlapabomy OIIK-8.3.1
MECTO TOUYEK, KOTOpBIE
2)  OKPYXXHOCTB
XapaKTepU3YIOT
SKCUEHTPUCHUTET & >1 3)  rumepboay
HpeJCcTaBIsieT cOO0M 4)  swmnc
OrtBer: 3)
(Muactpyknus: IlpounTtaiite TEKCT, BhIOSPUTE
NPaBUWIBHBIA OTBET M 3aIlUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
18 c 1) nelCTBUTEILHON OCBIO OIIK-8.V.1
OtHomieHne —
4 2) aCHUMIITOTOM
HA3bIBACTCH. ..
3) IKCHEHTPHCHTETOM
4) (oKaIbHBIM PATHYCOM
Otget: 3)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
MPABWJIBHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
19 | Haiitu  ypaBHeHue 1) x+l  y-2  z—4 VK-2.3.1
. . 3 -2 -4
OpSAMOM, MPOXOASIIEH
x+1 y+2 z+4
yepes TOUKY | ) =" =
3 2 4
A(—1;2;4),
x-1 v—2 -4
HEePICHAUKYISPHO 3) = =
-3 -2 —4
IJIOCKOCTH
4 x+1 y+2 z+4
3x-2y-4z+1=0 ) S T L T .
Otser: 1)
(Muctpykuus: IIpounrtaiiTe TeKkcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
20 | Onpenemuts  kakoe | 1)  x +y=-8x=0 YK-2.V.1




ypaBHEHUE JINHUHA 2) x=- ?,J 25 — y?
COOTBETCTBYET
3) -2x7+3y°-4x+15y+4=0
napabose. ..
4)  x+4y-2y*-5=0
Orteer: 4)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
MPABWIBHBI OTBET W 3AlHIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
21 | Pemmwmth cucremy | 1) x=0,y=1,z=-2 YK-2.V.3
JUHEHHBIX YpaBHEHHM 2)  x=0,y=-1,2=2
METOZIOM l'aycca
x+ v +z=2 3) X:O, y:]., z=2
2x —y+3z=10
—x+2y—z=-5 4) XZO, y:-l, z=3
Otget: 4)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWJIbHBIN OTBET U 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
22 | BpuuciauThb YK-2.B.2

GG 3

n (2 o)
2 (7 o)
» (G %)
5 (2 7)
Orger: 2)

(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
MIPaBUJIBHBIN OTBET W 3AlMIIATE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




23 | Kakas w3  Touek | 1) (0O; 3) OIlK-1.3.1
JSKUT Ha mpsiMor y = | 2) (-1; 3)
-2X +1? 3) (2;3)
4) (=2;5)
Ortsert: 2) 4)
(Uuactpykuus: IlpounTtaiite TEeKcT, BhIOSpUTE
NPaBUJIbHBIC BAPHAHTHI OTBETOB U 3aIUINUTE
apryMCHTHI, 000CHOBBIBAIOLIHE BBIOOD
OTBETOB)
24 | Tlpsmasty =2X +5 1) tg(5) OIIK-1.V.1
o0pazyer ¢ 2) t9(-2)
MOJIOKHUTEIIHHBIM 3) arctg(2)
HarpaBJIEHUEM OCH 4) tg(2)
OX yron a, paBHblii... | OTBer: 3)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBUIbHBIA OTBET M 3alUIIMTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
25 | Vron MEXTY 1) tgeg= ‘1:?5 OIIK-1.B.1
TPSIMBIMH
y=x+1y=5x+3| 2 Tgip:‘li_:l
OTIpeNIeNsIeTCs o )
dbopmyre: 3) tw'e= ‘ﬁ
Y we=|oi
Otser: 1)

Wnctpykuus: IlpounrtaiiTe Tekct, BhIOepUTe
IIPaBUJIBHBIN OTBET W 3alMIINTE apTyMEHTBHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




26 | IIpu peneHnn 1) 5 3‘ OIIK-8.3.1
a 7
CHUCTEMBl  JIMHEWHBIX
o 1 3
aBHEHUU
yp 2 |, 3
{ xy+3x, =5
4x, —Tx, =18 o 3) 5 3 ‘
g -7
IIpaBUILy Kpamepa
OTIpeICIIUTENb A 4) 1 5‘
4 3
UMeEeT BUJI:
OrtBer: 2)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPaBUJIBHBIN OTBET W 3AlMIIUTE APTYMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
27 | Ilpn penieHnn 1) (2;-1) OIIK-8.V.1
CUCTEMbI  JIMHEHHBIX 2) wmerox Kpamepa HenmpuMeHUM
ypaBHEHHI 3) (12
{xl—l- 2x,=0 4) (2;1)
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MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
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3) V2e )
4) \V2e 5
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30 | Monynb 1) 0 YK-2.V.3
KOMIUIEKCHOTO YHCIIa 2) 1
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4) 5
OtBet: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
Kakoii meton 1) OIIPEICTUTENb | 2) Kpamepa YK-2.B.2
peIlIeHUs] CUCTEMBbI CUCTEMBI paBeH 6
JIMHEWHBIX 3) ornpenenurens | 4) [aycca
anredpanvyecKux CHCTEMBI paBeH
yYpaBHEHUU HYJIIO
PUMEHSIOTCS B TOM 5) Martpuna He | 6) OGpatHo#
cilyyae, eclly ... KBaJ[paTHast MTPHIIBI
OtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)
(Muctpykums:  Ilpouurtaiite  TekcT W
YCTaHOBUTE CcoOTBeTCTBHE. K  Kaxmoil
MO3WIIMY, JaHHOW B JIEBOM CTOJOIIE,

no0EpUTE COOTBETCTBYIOUIYIO IO3UIMIO

(I/IJ'II/I HCCKOJIBKO COOTB CTCTBYIOIJ_[I/IX) B




IPaBOM CTOJIOLE)
Pemmre MmaTtpuynoe Haiitn marpuny X u3 ypaBaenus A #X = B, | OIIK-1.3.1
YpaBHEHUE. rae
BoimonHuTe -1 2 -9 -4
A= B =
IIPOBEPKY. { 3 —4} (23 1[!)
Otser:
{5 2
X= (—z —1)
(ITpounTaiiTe TEKCT U 3alMILUTE Pa3BEPHYTHIN
000CHOBaHHBIN OTBET).

OrneHnBaHNE TECTOBBIX 33/1aHUM:

- 3anaHue KOMOMHHMPOBAHHOIO THUIIA C BBIOOPOM OJHOTO BEPHOIO OTBETa M3 UETHIPEX
NPEUIOKEHHBIX U 00OCHOBAaHMEM BBIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABWIIBHO yKa3zaHa 1udpa
U TpHUBEJEHbl KOHKPETHbIE apryMeHTbl, HCIOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBIIAJICHUE C BEPHBIM OTBETOM OlLleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WIIM €r0 OTCYTCTBHE —
0 Gamos.

- 3aszaHue KOMOMHHMpPOBAaHHOIO THIIA C BbIOOPOM HECKOJIBKMX BapHaHTOB OTBETa U3
IPEUIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM IPAaBUIBHO
yKa3aHbl TUQPPBI ¥ MPUBEICHBI KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMble TIPU BBEIOOpE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OLleHHBaeTcs | 6aiiom, eciu JOMyLIEHbl OINOKN WK
OTBET OTCYTCTBYeT — 0 6ayUIoB.

- 3ajaHue 3aKpbITOrO THUIIA HA YCTAHOBJIEHUE COOTBETCTBUS CUMTAETCSl BEPHBIM, €CIIU
YCTAHOBJICHBI BCE COOTBETCTBHS (MTO3UIMM W3 OJHOTO CTOJOIA BEPHO COIOCTABJICHBI C
HO3ULUAMH Apyroro ctosbua). [losHoe coBnageHne ¢ BEpHbBIM OTBETOM OlleHUBaeTcs 1 6amiom,
HEBEpHbIN OTBET WM €ro oTcyTcTBHe — 0 6ayioB

- 3a71aHNe OTKPBITOTO THUIA C PA3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CJIM OTBET COBIA/NAET
C STAJIOHHBIM IO COJEPKAaHHWIO W MOJHOTE. [IpaBUIBHBIA OTBET 3a 3aJaHUE OLEHHUBACTCS B 3
Oaita, eciaM JIOMyIIeHa OjHa OMMKOKa \ HETOYHOCTh \ OTBET HpaBHJIBHBINA, HO HE MOJHBIA - 1
Oau, ecitu omymieHo 6osee 1 ommOKu \ OTBET HenpaBWIbHBIN \ OTBET OTCYTCTBYET — () GaylIoB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHp KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpyOIUX NOPSAAOK MU MPOLEAYPY
IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoauydeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Meroauueckue yka3aHus JUIs1 OOYYalOIUXCS 10 OCBOEHHIO JIEKIIMOHHOTO
MaTepHuaa (eciu npedycmompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE W3JIOKEHHWE YdeOHOro marepuana. HasHadeHne COBpEMEHHOW IJIEKIIMU B
paMKax JIUCIMIIMHBI HE B TOM, YTOOBI MOJIYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUHU
byHIaMEHTATBFHBIX TPOOJIEeM TUCHHIUIMHBI, METOJOB HAyJyHOTO ITO3HAHHS, HOBEUIIHX




JTOCTHKEHUI HaydyHOUW MBICTU. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (PYHKIHMU. JIeKIusl pacKpbIBAaeT MOHATUNHHBIN amnmapar
KOHKPETHOU oO0yacTu 3HaHuUs, €€ MpoOJieMbl, AaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4Y€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUU, YPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO C IPENOJaBaTEIEM;

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

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXO0AUMOTO Il CAMOCTOSTEIbHON pabOThI;

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

— HayuyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIAEIATH TJIABHBIE MBICIU U
IIOJIOKECHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B PA3JIMYHBIX
bopmynHupoBKax);

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

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIAATHCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM pA3aTOYHOI0 MaTepuala IpH IPOBEIEHUM KOPOTKHX JUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCHUIUIMHE.

CrpyKTypa NpefocTaBieHUs JEKIHNOHHOIO MaTepuara:

— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.

—  @opMyIMpPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Nnroctpupyronme npumMepsl.

11.2. Metoauueckue ykazaHUs UIsi OOY4YaOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNIUHE)

[IpakTueckoe 3aHSATHE SABISAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHuzanuu y4eOHOTo
mporecca, 3aKIIF0Yaroniasicsl B BHIOJHEHUN 00YJArOIIUMUCS O] PYKOBOJICTBOM IIPETIOAaBaTEIs
KOMIUIEKCa Y4YEeOHBIX 3aJaHUil C 1EeJIbl0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUST YMEHU Y HABBIKOB, OITBITA TBOPUECKOH JIEATECITHHOCTH.

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

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUH 00YUYAIONTUMCS TPAKTHUECKUX 3aHSATHI:

— 3aKkperuieHWe, YriayOJeHHWe, pacIIMpeHHWe M JeTalu3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBJIQJICHWEC HOBBIMH METOJaMH W METOJUKAaMU HW3YYCHHS KOHKPETHOH y4eOHOM
JUCITUTLIIAHBI,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHCHMS 3aTaHHI;

— ofecrieueHre palMOHAILHOTO COYETaHUsl KOJUICKTUBHON M WHAMBHAYaTbHOU (Gopm
o0yueHusl.

TDC6OBaHI/I${ K IIPOBEACHUIO IPAKTUYSCKUX 3aHITHUMN
HpaKTquCKHe 3aHATUA HAYUMHAKOTCA C 3aliCH B JXYpPHaAI IIperoJaBaTeiid
NPUCYTCTBYIOIINUX CTYACHTOB. 3aTeM 00BABIISICTCS TEMa MPaKTUYCCKUX 3aHATHUH.
HpenonaBaTenL YUTACT YCJIOBHEC 3aaadyu M NIpeajiara€t CTyaACHTaM CaMOCTOATCIBHO
PCeHIUTL 3a4a4y, UCIIOJIb3Yyd 3HAHUA, ITOJTYYCHHBIC CTYJACHTOM Ha JICKIIUH. CTyI[eHT, KOTOpLIfI




MEPBBIM PEIIWI 3a7[auy, BbI3BIBACTCS K JOCKE. B ciydae eciii CTYyACHT MPaBHJILHO PEIIHII
3aady, OH moisydaet 5 OamoB. Ecnu cTyseHT pemraer 3ajady ¢ MOMOIIBIO TpEnoaBaredis,
To mony4daer 4 Oamra. 3areM, B KOHIIE CEMECTpa, OLUEHKH CTYICHTOB (BKJIIOYAs OIEHKY
MOCEIIAeMOCTH) TepeBOIATCS B OOHYChl (kadecTBO) or O g0 5 OaminoB. DTu OOHYCHI
N00aBISAIOTCS K 001el cymMMe 0ajuIoB B paMKaxX MOJYJIbHO-PEHTHHIOBON CHCTEMBI.

CryneHTtaM BBbIIaeTCs JIOMAllHEE 3aJaHhe B BUJC 3alla4, KOTOPbIE OHU CHAIOT B
YCTAHOBJICHHBIE CPOKHU.

11.3. Meroauueckue yKazaHus JUIsi 0Oy4arOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHON
paboThI

B Xxoze BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, O0OYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YYaCTHA.

st oOyyaromuxcsi 1mo 3ao4Hod (opme OOYYEHHs, CaMOCTOsITeNIbHAas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBIONHEHHSI CaMOCTOSITENILHOW paboThI, y oOydvaromerocs (hopMupyercs
nenecooOpasHoe IIaHupOBaHuE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHUU M CHUCTEMAaTHU3allMM MPUOOPETACMbIX 3HAHUU, OOCCIICYMBACT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TepuOJ OOydYeHHs, TIOMOTAeT IIOJYYUTh HABBIKH IOBBIIICHUS
popEeCCUOHATIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepHallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00yYarOIIUX CSSIBIISIOTCS:

—  y4e0HO-METOINYECKUN MaTepHall 1Mo TUCIHUILINHE;

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

Texymuii KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTPHUBAET KOHTPOJb KadyecTBa 3HAHUUI
00y4aroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEMECTpa C LIEIbI0 OLECHMBAHUSA XO0Jla OCBOCHUS
JUCLUIUIAHBI.

B Teuenme cemectpa B cucreMe auctaHioHHoro oOydenus ['YAII B ¢opme
TECTUPOBAaHUS TPOBOJATCA JBE IPOBEPOUYHbIE pabOThl IO pEIIeHHIO 3aJad U OJUH
TEOPETUYECKHIl onpoc (MepeueHb BOMPOCOB i TECTOB pa3MelleH B «baHke BOMpocoB» B
cucreMe quctaHimonHoro ooyuenus I'Y AIT).

Pe3ynbTarhl TEKYIEro KOHTPOJIS YCIIEBAEMOCTH OyIyT YUUTHIBATHCS MIPU MPOBEACHUN
IPOMEKXYTOUHOW  arrecTanuu (IIPU  HCIOJIB30BAaHUM  OalbHO-PEHTHHIOBOM  CHCTEMBI
OLICHMBAHMUS, KAKIBIH BUJ KOHTPOJI OIIEHMBAaeTcs B Oamiiax, U3 KOTOPBIX (OpMHUpYETCs
UTOTOBBIH pe3ysbTar).

11.5. Metoauueckue yka3zaHus Al O0y4arolIuxcs MO MPOXOXKICHHUIO MPOMEKYTOUHON
aTTeCTalu.

[IpomexyTouHas  aTTectanus  OOyYalOIIMXCS  MpeAycMaTpuBaeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJbTaTOB OOy4eHHS MO AucHuIUImHe. OHA BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OICHKM 3HAHHWM, TOJYYCHHBIX OOydJaIoOmMUMCS B TIPOIECCEe
W3Yy4YEeHUsT BCEW MHUCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CaMOCTOSITEIHFHOU pabOThI, CIIOCOOHOCTH
NPUMEHATh MX [Jis pEUIeHUs] MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MepUoJ; HK3aMEHAIIMOHHOM CECCHMM W 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO,
«XOPOLIOY, «YJOBIETBOPUTEIBLHOY, «HEYIOBIECTBOPUTEIHHOY.

— Cucrema OIICHOK TIPH TPOBEACHUH MPOMEKYTOUYHON aTTECTAIlMU OCYIIECTBISETCS B
COOTBETCTBUU ¢ TpeboBaHusmu I[lomoxkeHuit «O TekylieM KOHTpOJIE YCIEBAEMOCTH U
MPOMEXKYTOUHOM aTTectanuu cTyAeHToB I'YAlIl, oOyyaromumxcs Mo mporpaMmam BBICILIETO



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



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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