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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HarpaBjeHu0  moAarotoBkw/  cmenuaiabHOocTH — 25.03.01  «TexHuueckass  dKCIUTyaTarus
JIeTAaTENbHBIX allllapaTOB W JIBUraTejei» HaNmpaBICHHOCTH «ODKCIUTyaTaluss M MCHBITAHUS
ABHAIIMOHHOW U KOCMUYECKON TeXHUKWY. Jlucuumirnaa peanusyercs kadenpoit «Nely.

JlucuuminHa HarelneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIIETYIOIINX KOMITCTCHIUH:

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

OIIK-1 «Croco0eH ucnoiib30BaTh OCHOBHBIC 3aKOHBI MATEMATHKH, €IMHUIIBI H3MEPEHUSI,
dbyHIaMeHTallbHbIE MPUHIUIBI U TEOPETUYECKHE OCHOBBI (DPM3UKH, TEOPETUUYECKOW MEXaHHKH,
TUIPABJIMKHY, HIMEIOIIHE OTHOIICHNE K TEXHUYECKOMY OOCITY)KHBAaHHUIO BO3AYIIHBIX CY/IOB)»

OIIK-4 «CrnocobeH MOHMMATh MPUHIUIBI PAOOTBI COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTHI U UCTIOJIb30BaTh UX ISl PEIICHUS 3a/1a4 MPo(ecCHOHAIBHOMN 1eATEeTHHOCTHY

Copep:xaHue TUCHUIUIMHBI OXBaThIBAE€T KPYr BOIMPOCOB, CBS3aHHBIX C AHAIUTUYECKUM
OTNMCAaHUEM T€OMETPUUYECKUX OOBEKTOB; U3YUCHHEM CBOMCTB JIMHEHHBIX TPOCTPAHCTB.

[IpenogaBanue AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QGopMbl OpraHu3aluu
y4eOHOTO TIpolecca: JeKyuu, NpaKmuyeckue 3auAmus, Camocmosmenvhas paboma
obyuarowe2ocs.

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

OO6miast TpyAOEMKOCTh OCBOCHMSI JMCIHMIUIMHBI COCTABISIET 4 3a4yeTHBIX eauHul, 144
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Hucnummuaa «MareMaTuka. AHATUTHYECKAsi TEOMETPUS U JIMHCHHAS anreOpay sBIsieTCs
BA)KHOM COCTAaBHOM 4YacThlO Kypca BBICIIEM MAaTeMaTHUKHU, KOTOPBIM JIEKUT B OCHOBE BCEH
CUCTEMBI BBICIIETO OOpa30BaHUs COBPEMEHHOI'O CHEIHAIMCTa U M3y4aeT MPOCTPAHCTBCHHBIE
(GbOpMBI U KOJTMYECTBEHHBIE COOTHOLLIEHUS! OKPYKAIOILIET0 HAC IeHCTBUTEIHHOIO MUPA.

N3yuenue nanHHON AMCIUIUIMHBI MMO3BOJIAET PA3BUTh MPOCTPAHCTBEHHOE MPE/ICTABICHHE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpa)K€HHE; pa3BHBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJIET
JEMOHCTPUPOBATh IEIEYCTPEMIIEHHOCTh, OPraHM30BAHHOCTh IPU MPOBEICHUH OOJBIIETO
o0bema BhIYUCIICHU; 00BeANHSIET OOJIBIIMHCTBO paHHEE U3yUYECHHBIX OHATHUH.

BaxkHOCTh yKa3aHHBIX TOJOKEHUH OOYCIIOBJICHA TEM, YTO MaTeMaTHKa SIBIISIETCS HE
TOJIbKO MOIIHBIM CPEACTBOM PELIEHHUs MPUKIAIHBIX 33]]a4 U YHUBEPCAIbHBIM S3bIKOM HAYKH, HO
TaK)Ke€ U 2JIEMEHTOM OOLIEN KYIbTYpHI.

MareMatnueckre METOJbl HCCIENOBaHUs, MOJEIUPOBAHUS, IPOECKTHUPOBAHUS,
OMHPAIONIYIOCS Ha JAHHYIO JUCIHIUIMHY, UTPAIOT BCe OOJBIIYIO POJIb B COBPEMEHHOW HayKe
U TeXHUKE. B 3HaYNTENbHOM CTENeHn 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTUEM HAYKH U
TEXHHWKH, TJIABHBIM 0OOpa30M BBIYHCIUTEIBPHON TEXHHUKH W WH(POPMAIIMOHHBIX CHCTEM, a
TaKk)ke KOMIBIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIIOIB30BaHUSI MATEMATUKU VISl PEIICHUS KOHKPETHBIX 3aJ]1a4 CYIIECTBEHHO PACIIUPSIOTCS,
4YTO, B CBOI OdYepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEABIBISIEMBIM K
MaTeMaTHIeCKOMY O00pa30BaHUIO COBPEMEHHBIX CIEIUAIMCTOB B OOJACTH MATEMATHYECKUX
METO/OB.

B oOnactu BocnHTaHWS JUYHOCTH IEJIbIO TMOATOTOBKM IO JAHHOW JAUCIUIUIMHE
aBigeTcs (HOpMHpOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTUPOBAHHO M SICHO
CTPOUTDH YCTHYIO M MUCbMEHHYIO PEUb.

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

1.3. IlepeueHb IIAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OI1 BO.

B pesynbrate u3yueHUs AMCHUILIMHBI OOYYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUUMU
KOMITETCHIIMSIMU WJIM UX 4acTsAMU. KOMITeTeHIIMM M UHIAMKATOPHI UX JOCTHKEHHS MPUBEJICHBI B
tabnure 1.

Tabnuna 1 — [lepeuenb KoMIETEHIMI ¥ UHAUKATOPOB UX JTIOCTHIKEHUS

Kox u
Kareropus (rpymnmna) Kon n HanMeHoBaHMEe HHIMKATOpa
HanMEHOBAaHIE
KOMIIETEHIIAH JTOCTHKEHUSI KOMIIETEHIIAHN
KOMIETEHIINHU

VYK-2.3.1 3HaTh BUBI PECYPCOB U
OTpaHMYEHUS JJIS PELEHUS MOCTaBICHHbIX
3a1a4y
VYK-2.V.1 ymeTh NpoBOANUTH aHAJIN3
MIOCTABJIEHHOM L1€TH U (POpMYIHpPOBAThH
3aJjauu, KOTOpbIe HEOOXOUMO PEIINTh IS
€€ JIOCTH)KEHUs
ONTUMAJIbHbIE
YHuBepcanbHbIe VYK-2.V.3 ymeTh BbIABUTATH
CII0COOBI UX . .
KOMIETEHIINU aNbTepHAaTUBHBIE BAPUAHTHI IEHCTBUH C
pelieHus, UCXOs U3
L[eJIbI0 BEIOOpA ONTHUMAJIBHBIX CLIOCOOOB

VK-2 Crnocoben
OTIPENIENATh KPYT
3a7a4 B paMKax
ITIOCTaBJICHHOM 1IN
U BBIOMpAThH

ﬁ;ﬁ;ﬁiﬁiiﬁ;m penieHus 3a/1a4, B TOM YHCJIE C TOMOLIBIO
HMEIOIIHXCS HU(POBBIX CPEICTB
PECYPCOB I VYK-2.B.2 Bnagetr HaBbIKaMu BHIOOpa

. ONTUMAJIFHOTO CIIOcO0a pelIeHus 3a/1ad ¢
OrpaHUYECHUN

Y4E€TOM MMEOIINXCS YCIOBHM, pECypCcoB U
OTpaHUYECHUN




OIIK-1 Cnocoben
UCIIOJIb30BaTh
OCHOBHBIE 3aKOHBI
MaTeMaTHKH,
€IMHULIBI
U3MEpeHus,
byHIaMeHTaIbHbIE
MIPUHIIHAITBI |
Ob6menpodeccuoHanbHble | TEOPETUYECKUE
KOMIIETEHIINH OCHOBBI (PU3UKH,
TEOPETUUYECKOMN
MEXaHUKH,
THJIPaBIIHUKH,
UMEIoLIe
OTHOIICHHE K
TEXHUYECKOMY
00CITyKUBAHUIO
BO3AYIIHBIX CY/IOB

OIIK-1.3.1 3HaTh OCHOBHEIC 3aKOHBI,
MIOJIOXKCHUS U METOJIbI BHICIIIEH
MaTeMaTUKH, METOIbI (hOpMaITU3aIIUU
IPHUKJIATHBIX 337124, BO3HUKAIONIUX B X0OJIe
npodeccrnoHaAIbHOM e TEIbHOCTH

OIIK-4 Coocoben

MMOHUMATh
MPUHIIMIIBI paOOTHI
COBPEMEHHBIX
Ob6menpodeccnonanbHbie | HHPOPMAITMOHHBIX OIIK-4.3.1 3HaTh aJITOPUTMBI pPELLICHUS
KOMITETCHIINH TEXHOJIOTHH 1 MPUKIIAIHBIX U MHKXCHEPHBIX 3a7a4

HCIIOJIb30BaTh UX
JUTSL peIlieHus 3a/1a4
npodeccuoHanbHOM
NeSATETbHOCTH

2. Mecro nucuuruinHbL B cTpykType OI1
JucnunnuHa He Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETEHHBIX CTYAEHTaMH IPH
W3Y4YEHUH B BYy3€ KaKUX JMOO JUCIUTUIHH.
3HaHus, MOTYYEHHbIE IPU M3YYEHUU MaTepuana JaHHOM JUCUHUIUIMHBI, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YYECHUU APYTUX JUCUUTLIAH:
- Maremaruka. Teopus BEpOATHOCTEN U MaTeMaTHYECKAsl CTATUCTUKA

3. O0beM U TPYJ0EeMKOCTb JUCLUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCLUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUITIIMHE (M paclpeielleHue 3TOH TPYA0EeMKOCTH 110 CEMECTpaM) MpeICTaBIeHbI B
Tabuie 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocmup oucyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3anamus, BCero vac. 68 68
B TOM YHCJIC:

nekrmu (J1), (dac) 34 34




npakTuueckue/cemunapckue 3anarus (113),

(uac)

34

34

nabopaTtopHbie paboTs (JIP), (uac)

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

9K3aMeH, (Jac)

45

45

Camocmoamenvnas paboma, Bcero (4ac)

31

31

Buo npomexcymounoii ammecmayuu’ 3ayer,
mudd. 3auger, sk3amen (3auer, Judd. 3aug,

DK3.*%*)

OK3.

OK3.

*k
IIpumedanue: kaHaMAATCKHI IK3aMeH

4. CopeprxkaHue JUCLUIUIMHBI
4.1. PacnpexneneHue TpyJ0EMKOCTH JUCLUILIMHBEI IO pa3JesiaM U BUAAM 3aHITHI.

Pa3I[CJ'IBI, TEMBI IUCHUIJIMHBI U UX TPYAOCMKOCTh IIPUBCACHEI B Ta6n1/1ue 3.

Tabnuua 3 — Paznesnsl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Pa3gensl, TeMBI JUCIIUILIMHEI Jlexkun 113 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cewmectp 1
Pasnen 1. KommiaekcHble uncia 1 6 8 4
MaTpPHIIBI
Pasznen 2. CucteMbl TMHEHHBIX 6 9 4
YpaBHEHUI
Pazpen 3. JIunelinple nmpocTpaHCTBa 5 0 4
Paszpen 4. BexTopsl 6 8 4
Pazpen 5. IlpsimMas Ha mI0CKOCTH 4 4 4
Pazgen 6. IIpsiMast 1 TII0CKOCTD B 4 5 4
MIPOCTPAHCTBE
Pazpen 7. KpuBsle BToporo nopsaka 3 0 7
Hroro B cemectpe: 34 34 31
HUroro: 34 34 0 0 31
[IpakTueckass MNOArNOTOBKA 3aKJIIOYAETCSd B  HENOCPEACTBEHHOM  BBINIOJHEHUU
00yJaronuMucs OIpEAEIIEHHBIX TPYAOBBIX byHKIHH, CBSI3aHHBIX c Oynymeit

HpO(l)CCCHOHaHbHOﬁ JACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanue pa3feioB U TeM JIEKIIMOHHBIX 3aHATUN MPUBEIEHO B TabuuIie 4.

Taomnuua 4 — Cone

PKaHUC Pa3[ICJIOB U TCM JICKHMOHHOI'O UKJId

Howmep paznena

HaszBanue u conepxanue pasiesioB U TEM JEKIIMOHHBIX 3aHATHI

1. IloHsaTHE KOMIUIEKCHOTO YHCIIA. I[CﬁCTBPIH HaJd KOMILICKCHBIMHA 4YHCJIaMHU B

anreOpandeckoi ¢dopme. JlelicTBus Haag KOMIUIGKCHBIMH YHCIAMH B
Tpuronomerpuueckoir popme. @opmyna Myaspa. M3pneueHue KopHs 3
KOMIUIEKCHOTO uncia. (2 gaca)

[Tonstue marpunel. JluHelHble onepanuu Haja marpuuamu. JInHelHas




3aBUCUMOCTh M HE3aBUCHUMOCTb MaTpull. TpaHCIOHMPOBAaHHE MAaTpUILL.
YMHO€eHue MaTpull. MHOTOWIEHB! OT KBaAPaTHBIX MaTpull (4 Jaca)

Omnpenenurenu u ux cpoiicTBa. OOpaTHast maTpuia. Pemenue npocTenmmx
MAaTpuU4HbIX YypaBHEHUH. MaTpuyHblli METOJ PEIICHUS JIMHEHHBIX
ypaBHeHHUH. (2 yaca)

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

CobOcTBeHHbIE 4YHCIIa U COOCTBEHHBIE BEKTOPBI KBaJAPAaTHBIX MAaTpHIL.
DYHKIIMU OT KBaJpaTHBIX MaTpHuIl (2 yaca)

Jluneitnpie mpocTpaHcTBa. OmnpeneneHne W Opumepsl. basuc u
KoopauHaTel. JIluHeliHble  mpeoOpas3oBaHud. MaTpuna  JIMHEWHOTO
npeoOpa3zoBanus. (5 4acoB)

I'eomeTrpuueckue BekTopbl. OCHOBHBIE olpeaeacHus. JInHeliHble onepanuu
HaJl BeKTOpaMu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHatsl.
Cucrembl KOOPJAMHAT HA IJIOCKOCTH U B IPOCTpaHCTBE (4 yaca)

CkansipHO€ IPOM3BEICHUE BEKTOPOB. BEKTOpHOE MPOU3BENEHNE BEKTOPOB.
CwMenianHoe Ipou3Be/IeHUE BEKTOPOB. (2 yaca)

VYpaBHeHMs] NpsIMON HA IUIOCKOCTH. 3aJjaud HAa COCTaBJICHHE ypaBHEHUI
npsiMoi. (2 Jaca)

Yron mexay npsiMbIMU Ha TUIOCKOCTU. PaccTosiHue OT TOUKH 10 MPAMOM Ha
iockocTu. PaccrosiHne Mexay napasuieIbHbIMU IPSIMBIMU. (2 Haca)

YpaBHeHHUsI INIOCKOCTH. 3ajaHue IPSIMOI B TpocTpaHCTBe. (2 yaca)

Yroa Mexny IVIOCKOCTAMU. YTOJI MEXIY IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosiHME OT TOYKM [0 IUIOCKOCTH.
PaccrosiHne MexIy napajiesIbHBIMU IUIOCKOCTSAMH. Paccrosinue oT TO4ku
710 IPSIMOM B IPOCTpaHCTBE. (2 yaca)

Omnunc. ['unep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHBOW BTOPOTO
nopsaka. KanoHnueckue ypaBHeHUs: KpUBOM BTOporo nopsjka (3 yaca)

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpakKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

N3 Hux Ne
@opMBIIPaKTH o
No . Tpynoem- | mpakTUYECKOM | pas3zaena
Tembl MpaKTHYECKUX 3aHATUI YECKUX
n/m . KOCTb, (4ac)| MOATOTOBKH, | AMCIIMII-
3aHATUN
(dac) JIMHBI
Cemectp 1
1. | Jle#cTBUS HaJ KOMILIEKCHBIMU Pemenne
YUCJIaMH B aJIre0pandecKou 3a1a4 9 1
dopme. Tpuronomerpuueckas
dhopma KOMIUIEKCHOTO YHCIIa.
2. | JeWcTBUS HaJl KOMIUICKCHBIMH Pemenue
YHUCIIAMU B 3a1a4 2 1
TPUTOHOMETPHUECKOH dopme
3. JIuHeiiHbIe onepanuy Haj Pemenne
MaTpHULAMHU. 3a1a4 4 1
TpancioOHMpOBaHKWE MATPULL.
YMHOXEHUE MaTpHI]
4. | BrluucieHue onpeaenuTeneu. Pemenne 3 2
OOpatHas matpuiia. Pemenue 3a/1a4




MATPUYHBIX YPABHECHUM.
S. Matpuusblii METOJ pELICHUS Pewenne
CUCTEM JIMHEHHBIX YpaBHEHUIA. 3a1a4y 3 2
Merton Kpamepa
6. Meron I'aycca Pemtenue 3 5
3a1a4
7. Pazno)xenue BEKTOPOB 110 Pemenue
0azucy. Beraucnenne 3a1a4
KOOPJMHAT TOYEK B 001IeH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
8. CkansipHoe mpou3BeCHUE Pemmenune 9 4
BEKTOPOB 3a/a4y
9. BexropHoe u cmenanHoe Pewenne 4 4
MIPOU3BE/ICHUS BEKTOPOB 3a/a4y
10. YpaBHeHUsI IPSIMON Ha Pemenue 9 5
TJIOCKOCTH. 3a1a4
11. 3ajauu Ha OPSIMYIO Ha Pemtenue 9 5
TTIOCKOCTH 3a1a4
12. [IpsiMast 1 MJIOCKOCTH B Pemenue 5 6
MIPOCTPAHCTBE 3aga4
Bcero: 34
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1aG0OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OIHIIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | MPAKTHICCKOHR | pasena
/1 (dac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTHupoBaHUE/ BBHITIOJIHEHHE KypPCOBOM PabOTHI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosiTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0uIe 7.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania 8 8
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)




Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomaninee 3aganue (/13) 7 !

Konrtpomnbusie pabotsl 3a04nnkoB (KP3)

[ToaroroBka K MpOMEKYTOUHOM

arrectaiuu (I1A) 8 8

Bcero: 31 31

5. IlepeueHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTISL CAMOCTOSTEILHON PabOThl 00YUaAIOMINUXCS 110 JUCIUIUIMHE (MOIYJTIO)

Y4eOHO-METOAMUECKUE MaTEPHAIbl JIJIi CAMOCTOSITEIIBHON paboThl OOYYarOIIUXCSl YKa3aHbl B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U SJIEKTPOHHBIX YIEOHBIX U3TAaHUN
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3IaHUH TIpUBEICH B TabuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUM

Komuectso
SK3EMILISIPOB B
UIIéLI[_Hi{r;)/eC bubnuorpadudeckas ccpuika OudMoTeKe
(KpoMe AIIEKTPOHHBIX
AK3EMILTSPOB)
YK 514 BBK bexnemumera JI.A., Ilerpouu A.1O., Uybapos U.A. 200
22.151b42 COOpHHUK 3a7a4 110 aHATUTHYECKOH TeOMETPUH U
JUHEHHOH anredpe: Yueb. mocooue / [Tox pen. 1.B.
bexnemureBa. — 2-e uzg., nepepad. — M.: DUSMATIINUT,
2006. — 496 c.
YK KazakoB A.Sl, Makaposa M.B. Maremaruxka. 50
517.521(075.8) Amnanurnyeckas reomerpus: yue6. [Tocooue / CII6.:
I'VAIL 2019. - 51 c.
http://e.lanbook.co | Beknemues, JI.B. Kypc ananutiHyeckoil reoMeTpun 1 ObC Jlanb

m/book/58162 JMHEHHOH anreOpsl. [DIEeKTPOHHBIH pecypc] —
OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.

http://e.lanbook.co | beksiemumiea, JI.A. CO0OpHHK 3a1a4 [0 aHATUTHIECKON OBC Jlanb
m/book/72575 TeOMETPHUH U JTMHEHHOH anredpe. [D1eKTpOHHBIH pecypc]
/ J1.A. Bexnemuresa, /I.B. bexnemumes, A.1O.
[Merposuy, N.A. UybapoB. — Dnekrpon. nqan. — CII0. :
JIanb, 2016. — 496 c.

http://e.lanbook.co | Hosukos, A. 1. Havasa jinHeiiHO# anreOpbl 1 OBC Jlanb

m/book/71997 aHaIMTHYECKasi reOMeTpust : yueObHoe mocobue / A. 1.
HoukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.

https://e.lanbook.c | Maremaruka. 3a1a4u MOBBIICHHON TPYIHOCTH IS OBC Jlanb
om/book/115483 CTYZCHTOB BY30B : yueOHoe nocobue / U. B. sanos, O.

K. WBanosa, O. A. OxyneBa, H. A. ToiraeHHHUKOBA ; IO
penakuueii U. B. IBanosa. — Cankr-IletepOypr : Jlans,
2019. — 156 ¢

Wenera, A. M. Jlunetinas anreOpa. AHaIuTHYECKAs 9bC Jlanp
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnesa, I1. 1.
om/book/152265 [punynxas, U. [. YepHsix. — 5-e u3a-e, ucnp. u g0m. —
HoBocubupck : HI'TY, 2019. — 183 c..



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

https://e.lanbook.c | Bexnemues, JI. B. Kypc ananutudeckoii reoMmeTpun 1 OBC Jlann
om/book/58162 JIHHEHHOM anreOps! : yueouuk / J[. B. beknemurnes. —

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

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas MaTemaruka. JInneitnas OBC Jlanp

om/book/48192

anredpa v aHAMUTUIECKast TeOMETpHs : yueOHoe mocodue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJIUT, 2011. —
208 c.

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

Jluneiinas anreOpa u aHATUTHICCKAs TEOMETPHS:
y4eOHUK U pakTukyMm it By30B / E. I'. [InoTHukoBa, A.
I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueit E. I'. InoTHukoBoil. — MockBa:
M3marenscTBo FOpaiit, 2019. — 340 ¢

https://urait.ru/bc
00de/493221

Caburos, U. X. Jluneiinas anrebpa u
aQHAIUTUYECKAs TEOMETPHSL: yueOHOe TOCOOHe ISt
By30B / U. X. Caburos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u aon. - Mocksa: MznarensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc
00de/434042

[TaxomoBa, E. I'. Jluneiinas anreopa u
aHasniuTuyeckas reomerpusi. COOpHUK 3aJaHUI:
yuebHoe nocobue it OakanaBpuara U CreluaaInTeTa
/ E. T". ITaxomoBa, C. B. PoxxkoBa. - Mockaa :
MznarensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc
0de/430892

JIy6siruna, E. H. Jluneitnas anreOpa: yueOHoe
nocobue s By3oB / E. H. JIyGsiruna, E. M.
BeutomoB. - 2-e u3z. - Mocksa : 3natenscTBo
FOpaiir, 2019. - 150 ¢

Ilepeuenn
TEJICKOMMYHUKAIIHOHHOW ~ CETH

7. IlepeueHb 2NEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB

AJIEKTPOHHBIX 00pa3oBaTeNbHbIX
«HTEpHETY,

pecypcoB

npuBezieH B Tabnuue 9.

Tabmuma 9 -

[lepeueHp 31EKTPOHHBIX 00Opa30BaTENbHBIX pECypcoB HHGPOPMALMOHHO-

TGHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHeT»

WH(OPMAIMOHHO-TEIICKOMM YHHKAITMOHHOH ceTn « THTepHEeT»
nH(pOpMaIIMOHHO-
HEOOXOJUMBIX JUISI OCBOCHUS JTUCIUTUINHBI

URL anpec

HanmenoBanue

http://www.math-net.ru

http://e.lanbook.com/view

9BC «Jlaab»

OO61epoccuiickuii MaTeMaTHYECKUN OpTal

8.1. [lepeyenp mporpaMMHOTO OOeCTeueHHs, HCIOJIB3YeMOro IPH OCYIIECTBICHUU

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI

O6pa3OBaTeJ'IBHOI‘O rnmpomnecca mo JUCHUILIAHE.

[lepeueHb UCHOIB3YEMOIO IPOrPAMMHOT0 OOecrieueHus mpeicTanieH B Tabnuue 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne i/t HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica



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

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEMBIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MPOIiecca MO JUCIUIIIHHE

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

9BbC Jlans

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNBFHOTO MpoIiecca Mo AUCHUITINHE, TPEACTaBIeH B Tabuuel2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHnue coCTaBHON 4acTH Homep aynuropun
/T MaTepUuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)

1 JlexurOHHAs Ay AUTOPHUS

Ay,I[I/ITOpI/IH JJIA IPAKTUYICCKUX 3aHATHH

10. Onenounsie cpeAcTBa IS MPOBEICHHS IPOMEXKYTOYHOMN aTTECTAIIH
10.1. CoctaB OLICHOYHBIX CPEICTBAIS MPOBEACHUS IPOMEXKYTOUHOH aTTecTaluu
00yJaromuxcst Mo JUCIUIUTMHE TpUBeAeH B Tabmuie 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIS IPOBEJCHUS POMEKYTOYHOM aTTeCTalluH

Buza npomexyTo4HON arTecTanuu IlepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpoCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOJAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUIN

Or1eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutbHAs mIKaIa P P (bopmp

— oOyyaromuiicss TayOOKO M BCECTOPOHHE YCBOMJI IPOrPaMMHBIM
MaTepua;

— YBEPEHHO, JIOTUYHO, I10CIEI0BAaTEIbHO U TPAMOTHO €TI0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHON W JIONOJHMUTENBHOHN JHTEpaTypBHI,

«OTIIMYHOY J
GatTeHOY TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JIESITEIIbHOCTHIO HAIPABJICHHS;
— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;
— JIeJIaeT BBIBOALI H 000OIIEHMUS;
— cBOOOJTHO BIIQJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.
— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, Omupasch Ha 3HAHUS OCHOBHOMU
«XOPOILIOY JTUTEPaATyPHI;
«GauTEHO» — HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBA3BIBA€T YCBOCHHBLIC 3HAaHHA C HpaKTquCKOﬁ JACATCIIBHOCTBIO
HaITpaBJICHHUA,




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— apryMEHTUPYET HAYYHBIC TTOJIOKEHUS;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BJIQJICET CUCTEMOM CIIeMaTN3UPOBAHHBIX TTOHITHH.

— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOM NMPOTPAaMMHBIN MaTepuall,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o

— WCTBITHIBAET 3aTPYAHEHHUS B INPAKTUYECKOM IMPUMEHECHHHM 3HAHUM
«3auTEHO»
HaIpaBJICHUS;
— cn1abo apryMeHTUPYeT HayYHbIC TTOJIOKEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEILMATIU3UPOBAHHBIX OHSITUH.
— oOyyJaronmuics HE YCBOMJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
Marepuaa;
— JIOIYCKAaeT  CYIIECTBEHHbIE  OMMOKKM W  HETOYHOCTH  TpPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3a4TCHO)

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXXET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

10.3. TunoBbie KOHTPOJIbHBIC 3aJIJaHUS UJIM UHBIC MAaTCPUAIIBI.
Bormpocs! (3amaun) mis sKk3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

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

Ne i/t

[lepeuens BonpocoB (3a7au) A 3K3aMeHa

Kon
WHJIUKaTOpa

3aganue 1.

OTBer:

1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit opme 3arnucu
(5+2i) = (6 + 5i)

OTtBert: 20+37i

2) BepHo nu yrBepxkaeHue: «JleificTBUTENbHAS YaCTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEJ B alireOpanyeckon popme
3alMCH paBHA MPOU3BEACHUIO ICHCTBUTENBHBIX YacTel
cOMHOXxHUTeNe». OTBET apryMeHTUpYITE.

yTBep:kaeHue: «JleidcTBUTeJbHAST YaCTh MPOU3BEACHUSA
KOMIUIEKCHBIX 4HceJ B ajredpamveckod ¢opme 3anucu

BbIYHCJIIETCH KakKk Pa3HoOCTh NPOoU3BeAeHUs
AEMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKHUTEJIe»).

3aganue 2.

1) BoruuciuTh NpoU3BeCHNE KOMIUICKCHBIX YUCET B
anredpanyeckoit popme 3anucu
(7 —4i) = (1 4+ 3i)

OtBer: 19+17i
2) BepHo s yrBepkacHue: «/leiicTBUTEIbHAS YaCTh

YK-2.V.1
OIlIK-4.3.1

Hegepno (BepHBIM 0TBETOM SIBJISIETCH




MIPOM3BEICHUS KOMIUIEKCHBIX YHCEI B alireOpanyeckon popme
3alUCH BBIYUCIISAETCS KaK Pa3HOCTh MTPOU3BECHUS
JNEHCTBUTENBHBIX YacTel U MPOU3BECHIS MHUMBIX YacTel
COMHOXMUTENEN». OTBET apryMeHTUPYITE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCS YTBep:KIeHHE:
«leiicTBUTeIbHAST YAaCTh MNPOW3BEJIEHUS KOMILIEKCHBIX
yuceJ B ajreopamyeckoii gopme 3anucH BbIYNCASETCH KaK
Pa3HOCTHL NPOU3BEJAeHHS JAeHCTBUTEJbHBIX YacTedl H
NMpou3BeleHUs MHMMBbIX YacTell COMHOXKUTeJIe»).

3amaunue 3.
1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(7 +4i) = (4 — 30)

OTtger: 40-5i

2) BepHno sn yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
MPOM3BEICHUS KOMIUIEKCHBIX YHCEI B anredpandeckoit popme
3alKMCH BBIYUCIISETCS KaK CyMMa IIPOU3BEIEHUS
JIEMCTBUTEIIbHBIX YACTEN U MIPOU3BEICHUS MHUMBIX 4acTeu
COMHOXkHUTeNEN». OTBET apryMeHTUpPYITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:

«/lelicTBUTeIbHAS YACTh MPOM3BEACHUS] KOMILUIEKCHBIX YHCeJI B

ajnreopanyeckoid ¢GopMe 3anucH BBIYHC/ISAETCA KaK Pa3HOCTb

NpOU3Be/IeHUs] JIeliCTBUTEJBHBIX 4YacTedl M IpPOU3BeleHHUs

MHHMBIX YacTeil COMHOKHMTeEJIe).

3aganue 4.
1) BbIYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit opme 3arnucu
(9 — 4i) = (8 — 5i)

Otser: 52-77i

2) BepHo sn yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
MIPOM3BEICHUSI KOMIUIEKCHBIX YHCEIN B airedpandeckoit popme
3aIMCH BBIYMCIISIETCS KaK MPOU3BEICHUS MHUMBIX YacTel
coMHOxHUTene». OTBET apryMeHTUPYHITE.
Otser: Hesepno (BepHBIM 0TBETOM AABJIAACTCSH
yTBep:xkaeHue: «/ledcTBUTEJbHAsE YacTh MPOM3BEACHUS
KOMILUIEKCHBIX 4MceJl B ajiredpamyveckoii ¢opme 3anucu

BbIYMCJISCTCH KaK Pa3HOCTh NPOU3BeIeHUs
NeHCTBUTEJbHBIX YACTeil U NMPOU3BeIeHUs] MHUMBIX YacTei
COMHOKUTeJIe»).

3ananue S.

1) BbIYMCIUTH MPOM3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit popme 3arucu
(9 +6i)=(2—-7i)

Otger: 60-51i
2) Bepno nu yrBepxkaenue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI




B ajredpanyueckoil ¢popme 3amucu MOXKET OBITh BBIUMCICHO II0
NpaBUIy BBIYUCICHHUS TPOU3BENEHUS MHOTro4jIeHoB» OTBer
apryMEeHTUPYUTE.

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

3anaHue. OIIK-4.3.1

1) BbIYHCIUTH MPOM3BEICHNE KOMIUICKCHBIX YHCEL.

Zy=5(cos_+ising) u Zy=7(cos +isiny)

OtBeT: 35 (605;4— i sin E) = 35i

2) BepHo nm yrtBepkacHHE: «JIJii BBIYMCICHUS MPOM3BEICHHUS
KOMIUIEKCHBIX ~ YHCEJl ~ HEoO0XOoAMMO  3amucatb HUX B
anredpandyeckoM Buje». OTBET apryMeHTUPYHITE.

OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSI YTBep:KAeHHE:

«I[Ipn BbIYMCIEHUM TNPOM3BEAeHHS KOMILIEKCHBIX 4YHcel B

TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJjbTara

BBIYUCISIETCS KAaK NpPoU3BelleHHe MOAYyJedl MHOXKUTeel, a

apryMeHT 4K CJIa PaBeH CyMMe apryMeHTOB COMHOXKHTeJIeil»).

3anaHue. OIlIK-4.3.1

1) BbruciIuTh 4acTHOE KOMIUIEKCHBIX qucen B
TPUTOHOMETPHUUECKOHN (hopMe 3aIucu.

Z 10(005% + i sin g)

Z 5(005‘% + i zin g)

OtBer: 2 (COSE—I— i sin E) =3 +i

2) Bepuo nu ytBepxkaeHue: «lIpu BBIYMCICHHH YacTHOTO
KOMIUIEKCHBIX YHCET MOJYJIb U apIryMEHT pe3yJbTaTa SIBISIOTCS
pe3yibTaTaMM JIeJIeHUsT MOYJIS ISIMMOTO Ha MOJYJIb JIeTUTENs
U apryMeHTa JAeJuMOro Ha aprymeHt jenutens». OTser
oOocHyiiTe.

OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KAeHHe:

«IIpH BBIYHCJIEHMH YACTHOIO KOMILIEKCHBIX 4YHCeJ MOAYJb

pe3yJibTaTa fBJSeTCS Pe3yJibTAaTaM JieJIeHUs MOAYJIsl 1eJIMMOro

HA MOAYJb AeJUTelsl, a apryMeHTOM - Pa3HOCTh apryMeHTa

JAeJIUTeJIsl U APryMeHTAa 1eJTUMOT0»).

Kak HaszpiBaercs (popMa 3arucu KOMIUIEKCHOTO YHCiIa, UMEoIas YK-2.3.1

BUJ 7Z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ITOMU 3aIMHUCH |z| U @?

OTtBer: @opMa 3anUCH KOMILJIEKCHOT0 YMCJIA, HMEIoIasi BU/

z=|z|(cos@+isin@), Ha3bIBaEeTCSsI TPUTOHOMETPHYECKOM, e |z| —

MO/1YJIb KOMILJIEKCHOTO YHCJIA, (@ — APTYMEHT KOMILJIEKCHOT 0

yHciaa

Pe3ynbrar Kako# onepanuy HaJl KOMILIIEKCHBIMUA YUCIIAMHU MOKET VYK-2.3.1

OBITH 3aIIMCaH B BUE
1] - |2 (cos(1t@2) + isin(pite2)) ?
Otset: B TakoM BuJe MO:KeT ObITh 3aNIMCAHA ONlepaALMs




YMHOKEHHS KOMIIVIEKCHBIX YHCeJ Z1 M 72,

Pe3ynbTar Kakoi onepaiuy Hajl KOMIUIEKCHBIMU 9UCIAMU MOKET
OBITh 3amucaH B BuAe |Z1:|Z2|- (COS(p1-¢2) + iSin(p1-¢2)) ?

Otser: B TakoM BHIe MOKET OBbITH 3aNHCAHA OIePaLUs
JeJIEHUsl KOMILIEKCHBIX Ynces] Z1 | Z2.

YK-2.3.1

3amanue 1.
1) KowmruiekcHoe unciio Z 3amucalo B ajlreOpandeckoi u B
TPUTOHOMETPHUUECKOH opmax:
V3 1 ™, T
Z=?+1 2= 1[cosg—l—15m6)
Haiinute 12-10 crenens yucia Z

OtBet:1

2) Kakyro ¢popmy 3amucu yrcia Bbl HCoab30Bain? O0ocHyHTE
CBOM BBIOOP
Orteert: Ilpn Bo3BeAeHNH KOMILJIEKCHBIX YHCeJ B CTeNeHb 0oJiee
PAUMOHAJILHO MCII0JIL30BATH TPUTOHOMETPUIECKYI0 hopMy
3anMcH U AeficTBOBATH MO CJIeAYI0IeMy NMPaBUIy: NPH
BO3BeJIeHUHM KOMILJIEKCHOTO YHCJIA B CTeNeHb MOAYJb YHCJIa
BO3BO/JMTCS B 3Ty CTelleHb, apPIYMEHT YMHOKAaeTCsl Ha
N0KAa3aTeJIb CTeNeHH.
Eciu ke ucnosib3oBath ajnredpanyeckyro ¢popmy 3anucu, To
Heo0X0AUMO B TaHHOM cJiiy4yae 12 pa3 yMHOKMTH YUCJIO CAMO HA
ce0s.

3aganue 2.
1) KomruiekcHOE YnCIIo Z 3alicato B anreOpanyecKon u B
TPUTOHOMETPHUECKOH opmax:

- (- m . . T
Z=5+i5y3= 1U(cos§+zsm§)

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro dpopmy 3anucu dncna Bbl ucnonb3oBanu? O0ocHyiiTe
CBOM BBIOOP
OrtBer: IIpn Bo3BeIeHNH KOMILICKCHBIX YHCeJ B CTeNeHb OoJiee
PAlMOHAJIBLHO HUCIIOJIBL30BATH TPUTOHOMETPHUYECKYI0 Gopmy
3aNMCH U AefiCTBOBATH MO CJEeAYIOIeMY NpPaBuiIy: NPH
BO3BeleHNH KOMILIEKCHOI0 YHCJIa B CTeNleHb MOAYJIb YHCJIa
BO3BOJIMTCS B 3Ty CTelleHb, APIYMEHT YMHOKAeTCs HA
NoKa3aTeJib CTeleHH.
EcJin ke ncnonb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
HEe00X0AMMO B IAaHHOM cJiy4ae 3 pa3a yMHOXKUTH YHUCJI0 CAMO HA
ce0s1 (MJIM MCN0JIb30BAaTh (POPMYJIYy COKPAILLIEHHOI'0 YMHOKEHHUS)

YK-2.V.1
VK-2.B.2

3ananue 1.
1) Haiitu matpuny € = 4A + 3B%, rae

2 -2
A:(—ll g —23)82 P

VK-2.3.1
YK-2.¥.3




OTBer:

C:(i& ;i 1;)

2) BriOepuTte u3 cnucka nupoBbie CPEACTBa, KOTOPHIC MOTYT
OBITh IPUMEHEHBI JIJISI PEIICHUS TAHHOH 3a/1a4H.

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

Ortger: b) Wolfram Mathematica

3amanue 2.
1. Haiitu matpuny € = 4A — 5B%, rue

2 =2
03 (3 )
OTtBer:
c=( 2 1)

2. BrwiOepute u3 cnmcka nupoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIs PEICHHS JAHHOH 3a1auu.

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

Oteer: b)  Wolfram Mathematica

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

2 =2
1 4 2
A= )Bz(& 4)

(—2 3 —3 _4 _3

OTtBer:
8 5 —8
C =
(— 10 18 -1 5)

2. Bri6epute u3 ciricka uQpoBbIe CpeicTBA, KOTOPHIE MOTYT

OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHOW 3aJjauu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3ananue 4.
1. Haiitu matpuny C = 34 — 5B, rie




3 -3
OrTBer:
(-2 5 -9

€= ( 4 -6 6 )
2. Bri6epuTte u3 cniucka mugpoBbie CPeACTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3aganue .
1. Haiiru matpuny € = 4A + 3Bt e
1 4 2 L -z
s 2 )
Otser:
€= (—14 ;i —1275)
2. Bribepure u3 crincka mudpoBbie CpeicTBa, KOTOPHIE MOTYT

OBITH IPUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3a1a4yu.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anummre pe3ynbraT AeHCTBUN HaJl MaTPHIIAMHU.

A+0=...
Otser: A
2. 3anumuTe pe3yibTaT NeHCTBUHA HA/JI MAaTPUIIAMHA

A+ (-A) =
OrtBer: 0
3. Ilponomxure popmyiy

7(A+B)=
OtBer: 7A+7B
4. Tlponomxure popmyiy

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

2 X(4A)=
OTtBer: 8A

VK-2.3.1

10.

3ananue 1.
1) Haiitu npousBenenue Matpui A + B, rae

VK-2.V.3




2 —4 5
OtBer:
AB = (

s R (R

If 148)

2) Bribepute U3 crrcka 1(pPOBbIE CPEICTBA, KOTOPHIC MOT'YT
OBITh MPUMEHEHBI JJIS peleHus TaHHOH 3anaun. ObocHyiiTe
BBIOOp 1TU(POBOTO CpeIcTBa

a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OTtBet: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [IJIsl pelleHus JaHHOoH 3agaum oTHocuTcest Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM aJIredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHUBHBIX JOKYMEHTOB € BbIYUCIEHUSIMH U
BHU3YAJIbHBIM CONPOBOXKIEHUEM.

3ananue 2.
1) Haittu npousBeaenue matpun A = B, rae
4 3

0 -2 -3
A= ) 5= (1 e

1 3 0 3 0
OrtBer:

_ (11 4

AB = ( 2 3)

2) BeiOepute u3 crucka nudpoBbie CPeaCTBA, KOTOPbIE MOTYT
OBITH MPUMEHEHBI JIJIs peIlIeHUs JaHHOH 3a/1a4H.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEeHbI ISl pellieHUus1 JaHHOi 3a1a4u oTHocuTca Wolfram
Mathematica- nporpammuoe odecneuenune, BKIOYAIOIIEe
001101 HA0OP MaTeMaTUYecKUX QYHKUMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJiredpbl, OpMEHTHPOBAHHYI0 HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BHIYUCJIEHUSIMU U
BH3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 3.
1) Haiitu npousBeneHue MaTpuil A * B, re

_ _ 4 3
R R

OTBer:



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

AB::(_ﬁ 6)

18 -3

2) Bribepure u3 crnucka HHQPOBLIE CPENCTBA, KOTOPLIE MOT'YT
OBITH IPUMEHEHBI JIJIsI PEIICHUS TAHHOM 33/1a4H.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI JIJI51 peleHusl JaHHOo# 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe odecnedeHnne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
NMOJAr0TOBKY HHTE€PAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONPOBOKIEHHEM.

3aganue 4.
1) Haiitu npousBenenne MaTpuil A * B, rae
4 5

0 -2 -3
A:( )B=(1—%

2 —4 0 3 0
OTBer:

_(—11 6

AB'"( 4 22)

2) BeiGepuTe u3 criucka nudpoBbie CpeacTBa, KOTOPbIE MOTYT OBITH
MPUMEHEHBI JIJIs1 pelIeHHs] TAaHHOM 3a/1auH.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMEeHEeHbI 1JIs1 pelleHusl TaHHOi 3aaa4u oTHocuTcss Wolfram
Mathematica- nporpaMmmuoe odecneuenune, BKIOYAIOIIEe
00J1b1I0¥ HA0Op MaTeMaTHUYecKUX (PyHKUMII B TOM 4HciIe
CHCTEMY KOMINBIOTEPHOI ajredpbl, OpUEHTHPOBAHHYIO HA
MOJATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbHBIM CONPOBOKIEHHEM.

3anaHue 5.
Haiitu npoussenenue Matpuul A4 = B, rae

2 3
4 -1 —4
A:( )B:(l-a
1 —4 0 2 0
OTBer:

AB = (—1 14)

-2 11

2. BeiGepuTe U3 criucka nu@poBbie CPeaCcTBa, KOTOPbIE MOTYT OBITH
MIPUMEHEHBI JIJIs1 peLIeHMs] TaHHOM 3a/1a4H.

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

OtBet: K nugpoBbIM cpecTBaM, KOTOpPble 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
00J1b1I011 HA0Op MaTeMaTHUYeCKHX PYHKIHMH B TOM 4YHcJIe
CHCTEMY KOMINBLIOTEPHOI aJIredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

11.

3aganue 1.

1) Haiitu onpenenuTeb 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7
OTtBeT:29

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTrO MOPSIKA.

OrtBer:

J1st TOoro 4roObl BHIYUCJIMTH ONpe/esuTe]b BTOPOro Mopsiaka
Heo0X01MMO M3 NMPOU3BeJdeHHUS 31eMEHTOB IIABHOMH IHATOHAIH
BbIYeCTh MPOM3BeJAeHHE JJIeMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3aganue 2.

1) Haiitu onpenenurens 2-ro MOPSIIKA MATPHUIIBI
2 3 |

L s

OrtsBer: -22

2) OO0ocHyiTE KaK BEIYHCIUTD OIMPEACIUTENb BTOPOTrO MOPS/IKA.
Otser:

J1s1 TOro 4ro0bl BHIYMCJIMTH ONpeleJuTe]b BTOPOro MOpPsiAKa
He00X0IMMO M3 NMPOU3BEAEHNs 3JIeMEHTOB IIABHOW ANMAroHa In
BbIYECTh NPOM3BEACHHE JJIEMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3agadue 3.

1) Haiitu onpeaenuTens 2-T0 MOPsIIKa MATPHUIIBI
1 -3

5 ol

OtBer: 23

2) OO0OCHYIHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.
Jl1st TOro 4ro0bl BLIYHMCJINTH ONpele/iuTe/lb BTOPOro Mopsiaka
HEe00X0IMMO M3 NMPOU3BEJCHHUS JJIEMEHTOB IVIABHON ANMArOHAJIHN
BbIYECTh TMPOM3BeleHHEe JJIeMEHTOB BTOpPOil (M000YHOI)
AUATOHAJIN

3ananue 4.

1) Haiitu onpenenuTelib 2-ro MOPsIKa MaTPHUIIbI
7 4 |

|—14 —8

OtBert: 0

VK-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

2) OO00CHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.
OrtBer:

Jlist TOro 4To0bl BHIYMCIUTH ONpele/inTe/lb BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeEHUS 3JIeMEHTOB IVIABHOM IMArOHAIU
BbIYECTh INPOU3BeJeHHE JJIEeMEHTOB BTOPOi (M00OO0YHOI)
AUATOHAJIN

3ananue 5.

1) Haiitu onpenenuTeb 2-ro MOPsIKa MaTPHUIIbI

o 3

10 3

OtBet: -5

2) OO00CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTO MOPSIKA.
OrtBer:

Jl1st TOro 4To0bl BHIYMCINTH ONpele/inTe/lb BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeJeHUA IJIEMEHTOB IIABHOM IMArOHAJIH

BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M0004HOIN)
AUATOHAJHN

YK-2.V.1
1 2 -1
3aganue: nana matpuna { 3 1 2
4 -2 5
Haiinute anre6panyeckue JOMOTHEHUS:
1 . A 1 1
OtBet: 9
2. Ay
Oteert: -7
12.
3. Az
OtBer: -5
4. AZS
OrtBer: 10
5. Az
Oteert: -5
Uemy paBeH onpenenuTeb TPEYrodbHON MaTPHITHI? YK-2.3.1
13 OTtBet:
' IIpousBeneHNnI0 3JIEMEHTOB IJIABHOM 1MATOHAJIN.
O6o3nauum A4, A, ..., A, — CTPOKU MATPUIIBL U @4} A3; .. ; Oy - OIIK-4.3.1
14. JIEMCTBUTEIIbHBIE YHCIIA.

Ecnu cymecTByeT Takoit HaboOp dncen, Cpeid KOTOPHIX €CTh XOTS-
OBl OJTHO YUCJIO OTIMYHOE OT HYJISI, ¥ TIPH STOM JIMHEHHAS




KOMOMHAIMS CTPOK MAaTPHIIbI C 3TUMHU YHUCIaMH paBHA HYJIEBOM
CTpOKE:
ad, +ad; + o +andn =0,
roe 0 = (0,0, ...,0).
Kak B 3TOM ciryuae Ha3bpIBarOTCSl CTPOKU MaTpUIbl?
OTBer:
JIuneliHo 3aBUCUMBIE.

15.

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eauununas MaTpHILa N -ro NOpsIKa.
Kak Ha3bIBalOTCS TaKue MaTPUILbI?

OtBer: Takne MaTpUIbl HA3BIBAKTCS 00PATHLIMH MATPUIIAMH
110 OTHOLIEHHIO APYT K Apyry (A — oOpatHass k A, u A —
o0parnas k A™Y).

YK-2.3.1

16.

3ananue 1. Halitu matpuity X u3 ypaBuenus A = X = B, rie
-1 2 -7 —4
A= B =
(5 5) 8=(07 S
Otser:
1 2
xX= (—3 —1)
3ananue 2. Haiftu Mmatpuny X u3 ypaBHenust A = X = B, rie
-1 2 -9 —4
A= =
( 3 —4) B (23 10)
Otser:
_(5 2
X= (—z —1)
3ananue 3. Haiftu Mmatpuny X u3 ypaBHenust A = X = B, rie
-1 3 —-10 -7
A= B =
( 2 —4) ( 14 12)
OrtBer:
i1 4
xX= (—3 —1)

3ananue 4. Haiftu Mmatpuny X u3 ypaBHenust A = X = B, rie

A:@ :g) 32(299 f9)

OTtBer:
x=(5 %)

3amanwue 5. Halitu matpuity X u3 ypaBuenus A = X = B, r1e
1 -3 14 5
A= B =
(2 —8) (34 12)
OrtBer:
_ (5 2
X = [_3 _1)

YK-2.V.1

17.

Kaxk nHaspiBaercs cucrema anredpanyeckux ypaBHEHUH, KaX0€ U3
KOTOPBIX SIBISIETCS JIMHEHHBIM?
Oteer: cucTemMa JUHEHHbIX YPABHEHMI.

YK-2.3.1

18.

Kakue MeTonpl perienus CucTeM JIMHEHHBIX alreOpandeckux
YPaBHEHHUI BaM U3BECTHBI?
OtBer: MeToabl pelieHHsl CUCTEM JIMHEHHBIX aJare0pandyecKux

YK-2.3.1




ypaBHeHuii: metoa Kpamepa, meron I'aycca, MeToa MaTPpHUUYHBIX
YPABHeHMIi (C MCIOJIb30BAHMEM 00PATHOM MATPHIIbI).

19.

Kakue MeTosbl perieHus CUCTEM JIMHEHHBIX allreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

OtBer: MeToAbl pelieHUsI CHCTEM JIMHEHHbIX aJredpandeckux
ypaBHeHuii: MmeTroa Kpamepa, meton I'aycca, MeTox MAaTPHYHBIX
YpaBHeHHii (¢ HCNOJIb30BAHHEM 00PATHOM MaTPHUIIbI).

YK-2.¥.3

20.

CpaBHUTE YCIOBUS TPUMEHEHUSI METO0B PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo/1 perieHrs CUCTEMbI JIMHEHHBIX
anreOpanvdecKuxX ypaBHCHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
MaTpHlla CUCTEMbI HE SIBJISIETCS KBaJpaTHON?

Oteer: Ecan maTpuna cucremsl He KBaapaTHas (T.e.
KOJIMYeCTBO HEU3BECTHBIX M KOJIUYECTBO YPABHEHHUIl He
COBIIA/IAI0T), TO MPUMEHAETCH TOJIbKO METO/ MCCJIeOBAHUSA
CcHCTeMBbI JIMHEeHbIX YpaBHeHuii ["'aycca, npyrue MmeToabl
(metox Kpamepa u MeTol MATPUYHBIX YPABHEHHMIA) MOTYT
NPUMEHSATHCS IPH YCJIOBUM, YTO MATPHUIA CHCTEMbI
KBA/IpaTHAs M ONpe/ie/InTe/Ib ee He paBeH HYJII0.

VK-2.V.3

21.

IIpu KaKOM yCJIIOBUM OJJHOPOJHAsI CUCTEMA JIMHEHHBIX YPABHEHUN
MMEET HEHYJIEBOE penieHue?

OtBeTt: panr MaTpuubl KO3QGUINEHTOB 10JKeH ObITh MeHbIIIEe
YHCJIA MepPeMEeHHbIX

OIlK-4.3.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CUCTEMa KOOPAMHAT, B KOTOPOU
Ka)KJasi TOUKa Ha IJIOCKOCTH OINPENEIAETCS IBYMS YHCIaMHU -
HOJIIPHBIM YIJIOM U MOJSIPHBIM pagnycom?

OtBer: IloasipHasi cucTeMa KOOPpAUHAT

OIlIK-4.3.1

23.

Kak nasniBaeTcs cucremMa KOOpJAuHaT, B KOTOpOfI KaxxJaasa ToOuKa B
IPOCTPAHCTBE onpeenseTcs Tpems yuciamu - (I, 0, ¢), rae r—
pannyc-BEeKTOp TOUKH, € U ¢ — 3eHUTHBIN M a3UMYTAIbHBIA yTIIbI
COOTBETCTBEHHO?

OTtBeTt: chepuyeckasi CHCTEMA KOOPAMHAT

OIlIK-4.3.1

24,

Yro Takoe BekTOp?
OtBeT: BekTOpOoM Ha3bIBaeTCsl HANPABJIEHHBIH 0TPE30K

YK-2.3.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYaJI0 KOTOPOTO COBITAIACT C €r0
KOHI[OM?

OTtBeT: BekTOp, HAYAJI0 KOTOPOT0 COBMAIAET C €ro KOHIIOM,
Ha3bIBAETCS HYJIEBBIM BEKTOPOM.

VK-2.3.1

26.

I[To xakoii popmyIie onpenenseTcs CKaIsIpHOe TPOU3BEICHNE
BEKTOPOB?
OtBer: CkasnsipHoe NpousBe/leHNe BEeKTOPOB omnpe/eJisieTcs Mo

dopmyae lal = |E| * COS

OIlIK-4.3.1

27.

[To xakoil popmyse BBIYUCISAETCS CKASIPHOE TPOU3BEACHHE

BEKTOpPOB @ u b | ecitit 3BECTHBI KOOPAUHATHI BEKTOPOB B
nekapToBoi cucteme (B cucteme : 0X, Oy, 0z)

OtBer: CkajqsipHOe NPOU3Be/lcHHE BEKTOPOB ONpeAe/sieTcs: mo
dopmyne a, b, +a,b, + a b,

OIIK-4.3.1

28.

[To xakoil popmysie BHIYUCIIAETCS BEKTOPHOE MMPOU3BEICHHE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAUHATHI B IEKAPTOBOM CUCTEME

OIlK-4.3.1




koopauHart (X, Y, 2)?

OtBet: BekTopHOe Mpon3BeIeHNE BEKTOPOB ONMpeesisieTcsl Mo

dhopmye
i j ok
X1 M &5
Xz Y2 I3

[To kakoit popmyIie orpenenseTcss MOAyJb BEKTOPHOTO OIlIK-4.3.1
IPOM3BEAECHUS BEKTOPOB?
29. OtBer: BesimunHa Mo/yJisi BEKTOPHOIO NPOU3BeIeHUS
BEKTOPOB onpeiesiercsi mo gpopmysie lal = |E| * sin[&'ﬂj
Uemy paBHO pacCTOSIHUE OT TOUKH 10 HPSAMOI? OIlIK-4.3.1
30. OTtBet: PaccTosinve OoT TOUKH /10 NPSIMOM PABHO JJIUHE
NepreHIuKYJIsipa, ONYIEHHOr0 U3 JAHHOH TOYKH HA NPSIMYI0
3amanne 1. CocraBuTh ypaBHeHUE MpsMoM mpoxoxasmei udepe3 | OIIK-4.Y.1
x+2 v—9
Touky M (2,4) ¥ nepneHIUKYISIPHON TIPSIMOMA — = e
OtBer 3amucaTb B BHUAE YpPaBHEHHs MpsMOH C  YIJIOBBIM
KO3 UIIIEeHTOM
OrtBer:
¥y=-—1,25x+6,5
3ananue 2. CocTaBUTh ypaBHEHUE NPSIMOM HpPOXOJAIIEd uepes
TOUKY M(@1,-4) u NEepIEeHIUKYIIPHON npsiMOi
—4x — 5y + 14 = 0.
OtBer 3ammcaTh B BHUAE YpPaBHEHHS TMPSMOHW C  YIJIOBBIM
ko3 urmeHTOM
Otsert:
¥=1,25x—5,25
3amannie 3. CoCTaBUTh ypaBHEHHE TMPSMON MPOXOASIICH depes
31. . Jx+16 _ y—9
touky M (—1,—3) u napauieIbHON NPSIMOW - 5
OTBer 3ammcaTh B BHUAE YpPaBHEHHs TMPSMOHW C  YIJIOBBIM
kod(duUImeHTOM
Otser:

¥y=1,25x—1,75

3ananne 4. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIEH uepes

Touky M (1, —1) u nepneHauKyIIpHO# mpsaMol y = —5x + 2.
OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
kod(duUImeHTOM

OrBer:

¥y=02x—-1,2

3amanue 5. CocTaBUTh ypaBHEHHE NPSAMOM NPOXOJAIIEH uepes
. Ux+l y—6

touky M (3,1) ¥ mepneHIUKYISIPHON TPSIMOMA —5 = —4

OtBer 3amMcaTe B BHUJE YPAaBHEHUS TMIPAMOM C  YIJIOBBIM

K03 UIIEHTOM




OtBer:
¥y=-—1,25x+4,75

32.

Kakum ypaBHEHHEM OMUCHIBAETCS TUIOCKOCTh B IEKAPTOBBIX
KoopauHaTax (X, Y, 2)?

Otget: B 1ekapTOBBIX KOOPANHATAX YPABHEHHE IIOCKOCTH
(kaHOHMYECKOe YPaBHEeHHeE MJIOCKOCTH)
Ax+By+Cz+D=0

VK-2.3.1

33.

ChopmynupyiiTe  HEOOXOIMMOE W  JIOCTAaTOYHOE  YCIIOBHE
NapaJUIEIIbHOCTH IPSIMOU U IIJIOCKOCTH.

OTtBer:

Jas Toro, yro0bl NMpsiMasi M IJIOCKOCTh ObLIM NMapaJLiebHbI,
He00X0AMMO H [J0CTAaTOYHO, YTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTM W  HANpaBJSIOIIMA  BEKTOpP MNpPsAMOM ObLIH
neprneHnKyJIAPHbI.

OIIK-4.3.1

34.

Kakum ypaBHEHHEM OIMCHIBACTCS TMpsMas, IMPOXOAAIIas dYepes
TOYKY (X0, Yo, Zo) M UMEIOIIAs HAMNPAaBIAIOMINN BEKTOpP C
koopaunatamu (I, m, n)?

OTBeT: YpaBHeHHe NpsiMOii, mpoxoasileii yepe3 TOUKy (Xo, Yo,
Z0) ¥ HMeEIOIIASl HANPABJSIIOUIKIA BeKTOp ¢ Koopaunatamub (I,

X~ F—¥ E—Z
m, N) uMeeT BUJ {°=}”= 0

m n

OIIK-43.1

35.

Kaxum YPaBHCHHUEM OIMMUCBIBACTCA IIpAMasd, Npoxoadamias 4€pe3 ABC
TOYKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OTtBer: YpaBHeHHe NPSIMOi, POXOAsLIeil Yepe3 ABe TOYKH (X1,
r—x _ ¥Y¥ _ z—Zy

*2—X%) ¥z—¥ 23—

Y1, Z1) M (X2, Y2, Z2) ©MeeT BU

OIIK-4.3.1

36.

Kakum 06pa3zom MOXKHO 3a7aTh IPSIMYIO C IIOMOIIBIO JIBYX
IUIOCKOCTE#?

OTtBeT: YpaBHeHHUeE ABYX NepeceKalomMnXcs MJI0CKOCTel — 3To
YPaBHEHHE NPSIMON B POCTPAHCTBE

OIlIK-4.3.1

37.

C nomolpio Kakoi (hopMyJibl MOXKHO HAalTH YroJl MEXIY
psIMbIMU?

OTBeT: yroJa Me:xay NpsiMbIMU MOKHO HAWTH U3 (GopMYJIbI

TR — —
Cosg = L2 rae iy M (i, — HAMPaBJISAIOIINE BEKTOPbI

::1
[y ]+l eg]
NMPSIMBIX

OIlIK-4.3.1

38.

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

C nomolpio Kakoi (hOpMyJibl MOXKHO HAaUTH YroJa MEXAY IpsIMON U
IUIOCKOCTBIO?

OTBeT: yroJ Me:kay npsiMmoi v mJI0CKOCTbI0 MOKHO HAWTH U3

(popmybl

. |Al + Bm + Cn|
sing =

VA2 + B2+ C2 V1?2 + m? +n?

OIlIK-4.3.1

39.

ITo xakoil popmyse MOKHO ONPEAETUTh PaCCTOSIHUE OT TOUKH J10

OIlK-4.3.1




IUIOCKOCTH?

."1.3.'0 _B_rg T CZD +D
‘\-:A_._B_. _C_'
(Xo, Yo, Zo) KOOPAMHATHI TOUKH

OrtBer: PaCccTosiHHE OT TOYKH /10 IJIOCKOCTH PABHO
, rre (A, B, C)- koopuHaThl HOpMaJH K IIOCKOCTH;

Bomnpocsr (3amaun) s 3auera / qudd. 3adera npeacrasicHbl B Tabmauie 16.
Ta6mmma 16 — Boripocs! (3amaun) mist 3aueta / qudd. 3auera

Ne i/t

[Tepedyens BonpocoB (3amayv) myist 3adeta / nudd. 3auera

Kon
WHIUKAaTOpa

Y4eOHBIM [JJAHOM HE NPEAYCMOTPEHO

[lepeyenp TeM Ui KypcOBOTO IPOEKTUPOBAHHS/BBIIIONHEHUS KypCOBOH paboThI

MpeACTaBICHBI B Ta0mwmIe 17.

Tabmuua 17 — [lepeueHb TeM 7151 KypcOBOTO MPOSKTUPOBAHUS/BBITIOTHEHHUS] KyPCOBOM PabOTHI

No 11/ [TpuMepHBIii IepedeHb TeM 1J1 KypCOBOTO MPOEKTUPOBAHUS/BBIITOTHEHHS
} KypCOBOil pabOThI
Y4eOHBIM IITaHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHHUA HpOMC)KYTOQHOﬁ arrecrtaliukn B BHUHAC TCCTUPOBAHHA

MpeACTaBICHBI B Ta0mwmIe 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BONPOCOB AJIsl TECTOB

Ne
Kon
. HHI
1| [TpuMepHBIii IepeYeHb BOTIPOCOB IS TECTOB
/ UKat
opa
- P
TunoBo# BapuaHT TECTOB
1 cemectp
1 | Jlana marpuna 1) az YK-
2.Y.
2) -ai
ai; Qg2 1
A= Az Qzp)°
3) ap
Eé anrebOpanueckoe nomonmHeHHEe A
paBHo. .. 4)  —az
Otser: 3)
(MHCTpYKILUS: [Ipounraiite TEKCT,
BEIOCPUTE MPABUIIHHBIA OTBET U 3AIHIINATE
apryMeHTbl, O0OOCHOBBIBAIOLME BHIOOP
OTBETA)
2 | VI3 npuBeEHHBIX MATPUIL OOPATHBIE d11 412 VK-
a a
CYILIECTBYIOT Yy MaTpull... 1) 21 22 2.9.
0 as




0 0 a3
2) {0 0 aj;
0 0 ai;

d17 432 A3
3) | 0 az az
0

0 dsz3
@17 Q3 Qg3
4) (au (CF! ‘123)
0 0 0

OTtBer: 3)

(uacTpykuums: [IpounTaiiTe TEKCT,
BbIOEpPUTE NPABUIIbHBIN OTBET U 3aIIUIINTE
apryMeHTbl, 000CHOBBIBAIOIIUE BEIOOD

OTBETA)

Kaxnm METOA0OM MOXHO  pPCHIUTH
CUCTEMY, OIpCaACIINTCIIb OCHOBHOH

MaTpPHUILIBI KOTOPOH paBeH HYIIO

1) T. Kpamepa

2) K. ®.Taycca

3) ¢ IoMoIIBI 00PAaTHONW MAaTPHIIBI
4)  mo0BIM CIIOCOOOM

OtBet: 2)

(uacTpykuums: [IpounTaiiTe TEKCT,
BbIOEpUTE NMPABUIbHBIA OTBET U 3alIUIINTE
apryMeHTbl, 000CHOBBIBAIOIINE BHIOOD

OTBETa)

VK-
2.3.1

YcTaHoBUTE COOTBETCTBUE

Marpuna CJIY Meron
perreHus
CIIy

1) Marpuna A) Kpamepa

VK-
2.3.1

pazmepa 3x4
2)  Omnpenenurens | B) T'aycca

MaTpHULBI =5
3) Onpenenurens | B) O6parnoii
Matpunsl =0 MaTPHIIBI

(uHCTpYyKIWMS: [IpounTaiiTe TEKCT, yCTaHO

peuicHud, 3alIMIIUTC APIr'yMCHTHI, 000CHO

Otser: 1b, 2A, 2B, 2B, 3b

BUTC C

BBIBAIO]

DOTBECTC

1005 SIS (

3amanne 4. CocTaBUTh YypaBHEHUE
OpSMOM  IPOXOJSIIEH Yepe3 TOUKY
M(1,—1) U TePIeHANKYISIPHON
npsiMort ¥ = —5x + 2,

Otsert:
¥y=02x—-1,2
([atiTe pa3BepHYTHIil OTBET.)

VK-
2.




OtBer 3amucaTh B BHJAE YpPaBHEHUS oIl
IPSIMOM C YTJIOBBIM KO3( pHUIIHEHTOM K
43.1
Bri6epute BEPHYIO | A) CJI0KHUTH VK-
MOCJIEA0BATEIbHOCTh JIEUCTBUM TpHU | B) CJI0KHTH MHHMbIE YaCTH 231
BBIUMCIEHUM MOAYJISL CYMMBbI JBYX | B) Bo3BecTH B KBajapart e
KOMIUIEKCHBIX YUCEIL. I') cioxuTh AeficTBUTEIbHBIE YACTH
1) u3Bjie4b KOPeHb
Otser:
(I'B) A(BB) /I
Cucrema COBMECTHa Torja M TOJbko | 1)  Goubrie 1 VK-
TOorjAa, Korja. .. 2)  paHT MaTPHIIbI CHCTEMBI PaBEH 2.3.1
paHry paciIMpeHHON MaTPUIIbI
CHUCTEMBI
3) panr pasen 0
4)  panr pasen 1
Ortger: 2)
(uactpykuums: [IpounTaiite TEKCT,
BbIOEpPUTE NMPABUIbHBINA OTBET U 3AMUIINTE
apryMeHTbl, 000CHOBBIBAIOIINE BHIOOD
OTBETA)
=
Jlnst BEKTOPOB @ ¥ b BBIIONHAIOTCS 1) BEKTOpBI MEPIICH AUKYIISPHbI oI
YCIOBHS: 2) BEKTOPBI MapaJlIeIbHbI K-
3) BEKTOPHI MapajIeIbHBI 4.3.1
by by Db 4) BeKTOpHI JIG)KAT Ha OJHOW MPAMOM
Ax Ay Oz OrBer: 3) u 4)
roraa.... (ITpounTaiiTe TEKCT, BbIOEpUTE
NpaBWIbHBIE  BapuUaHTBl  OTBETA W
3aMUIINTE apryMEHTHI, 000CHOBBIBAIOIIIHE
BbIOOp OTBETOB)
BeKTOpHOE MPOU3BENECHUE BEKTOPOB d 1) xomamHeapHO#  mimockoctH, B | YK-
=3 (V]
u b — 510 BexTOp. .. KOTOpPOW JeXar mnepeMHoxkaembie | 2.Y.
BEKTOpa 1

2)  TepIeHAUKYJSPHBIA IJIOCKOCTH, B
KOTOPOHM JIeKaT MEepPEMHOKaeMble
BEKTOPBI




3) Hynesoi
4) coBmamalmuUi ¢ OJHUM W3

NIEPEMHOKAEMbIX BEKTOPOB
OTger: 2)

[IpounTaiite

(MHCTPYKIIUS: TEKCT,

BBI6epI/ITe HpaBHJ’IBHBIfI OTBET U 3alIMIIUTC

apryMeHThl, OOOCHOBBIBAIOIINE BHIOOP
OTBETA)
5) KOJUIMHEApHON IUIOCKOCTH, B 1) |Axp+Byo+C| VK-
. 21R2\ 42102
KOTOpOi nexar VAZ+B2VAZHC 2.9.
IepeMHOXaeMble BEKTOpa 2) A4, +B,B,+(C,C, 1
6) mepHeHAMKYISIPHBIN IIOCKOCTH \IA2+82+CE- JA2+82+CZ
’ 1 1 1 2 2 2
B KOTOPOH Jexar
[IEpEMHOKAEeMbI€ BEKTOPbI
P N p |Axg+Byy+Czg+D|
7)  HyneBoi 3) —_—
VA*+B2+C?
8) coBmamaroUMi C OIHUM U3
|[Am+Bn+Cp|
[IEPEMHOKaeMbIX BEKTOPOB 4) ,
VA*+B=+C*/m*+n*+p
OrtBer: 2
) OtBet: 3)
(unctpykuusi:  Ilpounmraiite  Tekct, | (AHCTPYKIHSL: Ilpounraiite ~  Tekcr,
BbIOEpHTE  NPABUILHEI ~ OTBET U | BHIOEPHTE NMPABUJILHBIA OTBET M 3aIUIINTE
3aQIUIINATE apryMeHTHI, | @pTYMEHTBI, 00OCHOBBIBAIOIIME  BHIOOP
000CHOBBIBAIOIINE BBIOOP OTBETA) OTBETA)
['eomeTpuyeckoe MeCTO touek | 1)  rumepOosoi VK-
IJIOCKOCTH, CyMMa pPacCTOSHUH OT N 2.V.
2)  mapabonoii
KaX/10i M3 KOTOPBIX N0 JABYX JaHHBIX 1
TOEK HTOM MIOCKOCTH ecTh Benmumma | O)  OKPYKHOCTBIO
MOCTOSIHHAS!, Ha3bIBAETCHA. . . 4)  smwmncom
Otsert: 4)
(MHCTpYKLMS: [Ipounraiite TEKCT,

BbIOEpPUTE NMPABUIbHBINA OTBET U 3AMUIIUTE

apryMeHTbl, O0OOCHOBBIBAIOIIME BHIOOD

OTBETA)




Haiitn ypaBHEHHUE IPSMOA, 1) x+1 _ y-2 z-4 VK-
npoxosiiei yepe3 Touky A(—1; 2; 4), -3 2 4 2.V.
MEePHEHANKYIISIPHO TIIOCKOCTH 2) x+l _y+2  z+4 1
3x-2y-4z+1=0 3 2 4
x-1 y—-2 z—4
3) T35
L y+2_ z+d
Yy =T =o
OTtBer: 1)
(MHCTpYKLMS: [Ipounraiite TEKCT,
BbIOEpPUTE NPABUIIbHBINA OTBET U 3AMUILIUTE
apryMeHTbl, OOOCHOBBIBAIOLUE BHIOOP
OTBETA)
Marpuna A™! nasweiBaercs obpatmoit | 1) A l-A+A-A71 VK-
Matpuie A, eClIM  BBITOJTHAETCS _ 2.3.1
2) AT -A=+1
ycIIoBHE
3) Al1-4A=4-A1=E
4 A1-A=0
Peuuth CUCTEMY muneiabix | 1) x=0,y=1,z=-3 VK-
i r 2.
ypaBHEHUU METOJIOM aycca 2)  x=0,y=1,2=-2
x+y+z=-2 1
2x —y+3z=-10 3) x=0,y=-1,2=2
—x+2y—z=5
4) x=0,y=-1,z=-2
Otger: 1)
(MHCTPYKIIMSL: [Ipounraiite TEKCT,
BbIOEpUTE MPaBUWIbHBIA OTBET U 3aMMILIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIME BHIOOD
OTBETa)
BbIuncIuTh -1 -6 VK-
n (5 2)
7 2
2.
2 -1y 1 -2 2 7 2 1
G 2)G %) > (o)




Otger: 1)
(MHCTpYKLMS: [Ipounraiite TEKCT,
BbIOEpUTE MPaBUWIbHBIA OTBET U 3alMILIUTE

apryMeHTbl, OOOCHOBBIBAIOIIME BHIOOD

OTBETA)
Marpuna A~! maswiBaetcs obpatmoii | 5) A7l -A=A-A71 VK-
Marpulie A, eClIH  BBIIOJHSACTCS _ 2.3.1
P 6) A l1-A+1
yCIIOBUE
7) Al-A=A-A'=E
8) Al-4=0
OtBet: 3)
(MHCTpYKLUS: [Ipounraiite TEKCT,
BbIOEpUTE MPaBUWIbHBIA OTBET U 3aMIIUTE
apryMeHTbl, OOOCHOBBIBAIOIUME BHIOOP
OTBETA)
CkamspHbplM  npousBefieHHeM  ABYX | 1)  |q] ‘5‘ arccos a VK-
HEHYJIEBBIX BEKTOPOB @ u b e 23.1
2) la| ‘b‘ ctga
Ha3bIBACTCS YUCIIO, PABHOE. . .
3) ldl|b|cosa
4)  |dl|b|tga
OTtBet: 3)
(MHCTPYKIIMSL: [Ipounraiite TEKCT,
BbIOEpUTE MPABWIBHBIA OTBET U 3aIMIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIME BHIOOD
OTBETa)
Yemy paBHO cmenranHoe npousBenenue | 1) 0 VK-
BEKTOPOB 2.




dbd 2) 1 1
3 -2
4) 2
OTtBer: 1)
(MHCTpYKLMS: [Ipounraiite TEKCT,
BbIOEPUTE MPABUWIBHBINA OTBET U 3AIHIIUTE
apryMeHTbl, OOOCHOBBIBAIOIIME BHIOOD
OTBETA)
Vpasuenne mpsimoit, mpoxomsmei | 1) (x—a)+(y—b) =0 VK-
yepe3 JIBe TOUKH MOXKHO COCTaBUTH IO 2) y-y1  x-x1 2.Y.
dopmyue. .. y2myi o 1
3) Alx—xp) +B(y—w) =0
4)  y—yo =klx—x0)
Otser: 1)
(uactpykuus:  [IpoumTaiite  Tekcr,
BBIOCpUTE  TIPABWIBHBIA ~ OTBET H
3aMUIIUTe apryMEeHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
I'eomeTrpuueckoe MEeCTO touek, | 1) TlapabGomy VK-
KOTOpBIE XapaKTEepU3YIOT 2.
P PAICTEPIZYIO 2)  OKpYXHOCTb
AKCUEHTpUCUTET € >1 mpencraBiseT 1
coGoii 3) runepbony
4)  osmmnc
Otger: 2)
(MHCTpYKLMS: [Ipounraiite TEKCT,
BbIOEpUTE MPaBUWIBHBIA OTBET U 3aIMILIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIME BHIOOD
OTBETa)
Pemuts CUCTEMY muHenHbX | 1)  Xx=0, y=1, z=-2 VK-




1 | ypaBHeHuii METO0M Faycca | 2) x=0,y=-1,z=2 2.

x+y+z=2 O e e 1
2x —y+32=10 3) x=0,y=1,z=2

—x+2y—z=-5
4) x=0,y=-1, z=3

OTtBert: 4)

(MHCTpYKLMS: [Ipounraiite TEKCT,

BbIOEPUTE NPABUIIbHBIN OTBET U 3AMUILIUTE

apryMeHTbl, OOOCHOBBIBAIOLUE BBIOOD

OTBETA)

CucreMa OLICHUBAHUS TECTOBBIX 3a/IaHUH:

1 Tun) 3amaHue KOMOMHUPOBAHHOTO THUIA C BHIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
MPEIUIOKEHHBIX 1 000CHOBAaHWEM BHIOOpA CUMTASTCS BEPHBIM, €CJIHM MPABWIBHO yKa3aHa Iudpa
U TpUBEICHBl KOHKPETHBIE AapryMEHTBI, HCIONb3yeMble MpH BbIOOpe oTBeta. [lomHoe
COBIIQJICHUE C BEPHBIM OTBETOM OILIEHHUBAETCs | OaylsioM, HEBEPHBIN OTBET WIJIH €T0 OTCYTCTBHE —
0 6amnoB.

2 tun) 3agaHue KOMOMHUPOBAHHOTO THUIIA C BBHIOOPOM HECKOJIBKUX BapHaHTOB OTBETA W3
MPEJIOKEHHBIX U Pa3BEpPHYTHIM OO0OCHOBAHHMEM BHIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3aHbl TUGPBI U IPUBEICHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIE TIPH BBIOOPE OTBETOB.
[TonHOE coBmazieHue ¢ BEPHBIM OTBETOM OlLleHHBaeTcsl 1 Oaniom, eciy AOMYIIEHbl OIIUOKU WU
oTBeT OTCYTCTBYeT — () 6asuIoB.

3 Tun) 3amaHue 3aKpHITOTO TUIA HA YCTAHOBJIICHHE COOTBETCTBHS CUMTAETCS BEPHBIM, €CIH
YCTAaHOBJICHBl BCE COOTBETCTBHS (IMO3WIMU W3 OJHOTO CTOJIONA BEPHO COMOCTaBICHBI C
MO3UIUSAMH APyroro ctojbua). [lomHoe coBnazeHne ¢ BEpHBIM OTBETOM OllIeHHUBaeTcs 1 6amiom,
HEBEpHbIN OTBET WM €ro oTcyTcTBHE — 0 6ayioB

4 tum) 3amaHue 3aKPBHITOTO TUIA HA YCTAHOBJIEHHUE MOCJIEIOBATEIILHOCTH CUHTAETCS BEPHBIM,
€CJIM TIPaBHJILHO yKa3aHa BCs TocienoBaTeibHOCTh nudp. IlomHoe coBmameHue ¢ BEPHBIM
OTBETOM OlIeHHBaeTcs | GamoMm, eciu JOMyIIeHbI OITHOKH U OTBET OTCYTCTBYeT — () Oasios.

5 Tun) 3amaHue OTKPBITOTO THIA C PAa3BEPHYTHIM OTBETOM CYHTACTCS BEPHBIM, €CIH OTBET
COBMAJIa€T C OTAJOHHBIM TIO COJAEpPKAaHMIO M TOoJHOTe. lIpaBUNBHBIM OTBET 3a 3amaHue
olieHuBaeTcs B 3 Oaiia, €Clii JIOMyIIeHa OfHa OInOKa \ HETOUHOCTH \ OTBET MPaBUIILHBIN, HO HE
NOJHBIN - 1 6as1, ecu gomyineHo 6osee 1 ommoOKu \ OTBET HEMPaBUIIbHBINA \ OTBET OTCYTCTBYET
— 0 6anoB.

[lepeueHb TeM KOHTPOJNBHBIX PabOT MO TUCIUIUIMHE OOYyYaromuxcs 3a04HOM (popmbl
00y4eHus1, IpeIcTaBlIeHbl B Tabumie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHr KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToquveckrie ~ MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMX MNOPSIO0K U MPOUEaypy
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTallii 00YJaroIIuXCs
I'VAIL




11. Meroauyeckue yka3aHus A1 00yUJaIOMUXCs IO OCBOCHUIO JUCITUTUTHHBI

W3ydenne naHHOW TUCIUIUIMHBI HAMPABICHO HA (POPMUPOBAHNE YMCHHI M HABBIKOB B
o0JacTi aHATUTHUYECKONW T€OMETPHHM U JMHEWHON anredpbl, pa3BUTHE MPOCTPAHCTBEHHOTO
MPEJICTABICHHS CTYJEHTa; BOOOPAKECHUS, JIOTHYECKUX H CYETHBIX CIOCOOHOCTEN;
OpPraHM30BAHHOCTH IMIPH IPOBEIECHUU OOJIbLIEr0 00beMa BBIYMCICHUN; HCIIOIb30BAHUS
MaTEeMaTHKU JJIs PEHICHUS KOHKPETHBIX 3a7qad, OO0eCredyeHHWe OCHOBBI JUIsl MPUMEHEHHS
MaTeMaTHYeCKHX METOJIOB UCCJIEIOBAHMUSI, MOJIETTUPOBAHUS, MPOEKTUPOBAHMS,
ONMHMPAIONIYIOCS Ha JAHHYIO JUCHUIUIMHY, KOTOpPhIE WIpalOT Bce OOJBIIYI0 pPOJbh B
COBPEMEHHOM HayKe U TEXHUKE.

11.1. Meroanyeckue yka3zaHUs IS OOYYAIOIIUXCS IO OCBOCHHUIO JIGKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHUE JICKIIMOHHOTO MaTepHalia — JIOTHUYECKH CTPOMHOE, CUCTEMHOE,
riyOoOKoe W SCHOE M3JIOKEeHHE ydueOHoro marepuana. HazHaueHune COBpEMEHHOM JIEKIUU B
pamMKax TUCHUILUIMHBI HE B TOM, YTOOBI TIOJYYUTh BCIO MH(OPMAIIHIO 110 TeME, 3 B OCBOCHUU
(GbyHIaMEHTAJIbHBIX MPOOJEeM JUCHUUIUIMHBI, METOJOB HAy4YHOrO TIIO3HAHHUSA, HOBEHIINX
JOCTHKCHUN HayIHOH MBICIH. B yueOHOM mporiecce JISKIUs BBIMOIHICT METOI0JIOTHUECKYIO,
OpraHM3allMOHHYI0 U UWHGOpMalUUOHHYIO GYHKIUU. JleKuus pacKpbhlBaeT MOHSITHMHBIN
anmapaT KOHKpPETHOW oO0JacTH 3HaHMs, €€ MNpoOJieMbl, HAaeT IEJIbHOE MPEJCTaBICHUE O
JTUCIUILIMHE, TOKa3bIBAET B3AUMOCBS3b C JPYTUMHU JUCIUILTHHAMH.

[TnarrpyemMble pe3yiabTaThl IPU OCBOSHUHU 00YUYAIONTMMHUCS JISKIIMOHHOTO MaTepraia;

— MOJIyYEHHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONpEAeNseTCs 1eNIeBOil YCTAaHOBKOW K KaXKJ0 KOHKPETHOU TEME;

— MOJy4YeHHUE OMbITa TBOPUYECKON pabOThl COBMECTHO C MPEIoaBaTeseMm;

— pa3BUTHE MPOPECCHOHAIBHO-ICTOBBIX  KAuecTB, JIIOOBH K TIPEAMETY H
CaMOCTOSATEIILHOT'O TBOPYECKOTO MBIIIJICHUSI.

— MOsIBJIEHHE HeoOXOJUMOro HHTepeca, HEOoOXOIUMOro sl CaMOCTOSITEIbHOM
paboTHI;

— MOJy4YeHUWE 3HAHWK O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHUS HA OJIFKAMIIINIE TOJIBI;

— HAy4YUTHhCS METOIMYECKH oOpabaThiBaTh MarTepuall (BBIAEISATH TJIABHBIE MBICIH H
MOJIOXKEHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJAM, TIOBTOPSITH HMX B  Pa3IUYHBIX
¢bopMyIHpoOBKax);

— TOJIy4€HHE TOYHOTO MOHMMAaHHUSI BCEX HEOOXOIUMBIX TEPMUHOB U MTOHSITHIA.

JIeKMOHHBIA MaTepual MOXKET CONPOBOXKIATHCA JIEMOHCTpalUUed ClailoB H
WCIOJIb30BaHMEM Ppa3/IaTOYHOTO MaTepuala MpU MPOBEASCHUH KOPOTKHX AUCKycCHil 00
0COOEHHOCTSIX MPUMEHEHHS OTJIEIbHBIX TEMATHK 10 JUCITUTUINHE.

CTpyKTypa NpeaoCcTaBieHUs JEKIIMOHHOTO MaTepHraa:

— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.
DopMyIMpPOBKA TEOPEMBI.
Jlokxa3aTenbCcTBO TEOPEMBI.
NnnrocTpupyromuye npumMepsl.

11.2.  Meroanyeckue  yKazaHusi Ui OOy4alOIIMXCS 1O  MPOXOXKJIEHHIO
MPAKTUYECKUX 3aHITUH

[IpakTyeckoe 3aHATHE SBISAETCS OAHON M3 OCHOBHBIX (JOPM OpraHM3alUM yueOHOTO
mporecca, 3aKJIIOYArONIeHCss B BBINIOJHEHWH  OOYYalONIMMHCS TI0J] PYKOBOJICTBOM
npernojiaBaTeNsi KOMIUIEKca Y4eOHBIX 3aJaHUi C I1IEeJbI0 YCBOEHHS HAyYHO-TEOPETHUYECKUX
OCHOB y4eOHOW NWCIWIUIMHBI, TPUOOPETEHHUsI YMEHHH ¥ HaBBIKOB, OIBITa TBOPUYECKOU
JesITeTbHOCTH.



Llenpt0  MpakTUYECKOTO 3aHATHS s OOydaroulerocs sBISETCS  MPHBHUTHE
oOyuarolemMcsi yMEHUH U HaBBIKOB MTPAKTUYECKON JAEATEIbHOCTH M0 U3Yy4aeMOM AUCLHUIIINHE.

[Tmanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YaIOMIeMcs PAKTHYECKUX 3aHATHI:

— 3aKpervieHue, YriayOJeHue, paclIMpeHue W JeTalu3alus 3HAHUN MpHU pelIeHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTUE T[IO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIILJICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIQJICHUE HOBBIMH METOJAMH W METOJMKAMH M3Y4YEeHHUS KOHKPETHOW y4eOHOI
JVCIUTUTHHBL,

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TOJYyYEHHBIX 3HAHUW IS
BBITIOJTHEHUS 3aaHMUIA;

— o0ecrieyeHre paloHAIbHOTO COYETAaHUS KOJUICKTUBHON U MHIUBUAYAILHOU GopM
o0OydeHusl.

OYHKIMY TPAKTUYECKUX 3aHATHI:

— TI03HABAaTEJbHAS;

— pa3BHBAOILAS;

— BOCHHTATEIbHAs.

[To xapakTepy BBINOJHIEMbBIX OOYYarOIIMMCS 3aJaHUN MO0 MPAKTUYECKUM 3aHATUAM
MOJIPA3ICIISIOTCS Ha:

— O3HAKOMUTEINIbHBIC, TPOBOJUMBIC C LEJIbI0 3aKpEIICHUS U KOHKpETHU3alHH
M3YYEHHOT'O TEOPETUUYECKOTO MaTepuaa;

— QHAJUTHYECKHE, CTaBANIME CBOEH IENbI0 TOJy4YeHHE HOBOW HH(popManuu Ha
OCHOBE (hOpMATM30BAHHBIX METOJIOB;

— TBOpYECKHE, CBS3aHHbIE C TIOJy4YeHUEM HOBOM  uWHPOpMAlMU  IyTEM
CaMOCTOSITENIbHO BBIOPAHHBIX MOAX0JIOB K PELICHUIO 3a]1ay.

@opMbl OpraHu3alMM TMPAKTHYECKUX 3aHATUH ompenesstorcss B cOOTBETCTBHH CO
ceun(pUIecKUMU OCOOCHHOCTAMHU y4eOHOW TUCIHMILIMHBI U 1easiMu o0ydeHus. OHU MOTyT
TIPOBOJIUTHCS:

— B HMHTEpaKTUBHON (Qopme (pelieHne CHUTYallMOHHBIX 3afad, 3aHiITHs IO
MOJICJIMPOBAHUIO  PEaJbHBIX  YCJIOBHUI, JI€JOBbIE WIpPbI, HMIPOBOE MPOECKTHPOBAHUE,
WMHUTALMOHHBIC 3aHSTHs, BbIC3IHBIC 3aHATHS B OpraHM3aluu (MIPEINpPUATHS), JeTI0Bas
yuyeOHasi wurpa, pojeBas Wrpa, ICHXOJOTMYECKUH TPEHMHI, KeWc, MO3roBOH IITypM,
IPYNIOBBIE TUCKYCCHH);

— B HE UHTEpPaKTUBHOHN (hopMe (BBIMOJIHEHHE YIIPaKHEHUH, pellieHre TUIIOBBIX 33/a4,
pelleHre CUTYallMOHHBIX 33]1a4 U JIpyroe).

Metoanka MpOBENEHHS TPAKTUIECKOTO 3aHSATHS MOXKET OBITh PA3IMYHOMN, IPU STOM
BaXXHO JIOCTHKEHHE OOIEeH eI TUCIUIUIUHBL.

TpeboBaHMsI K MPOBEACHUIO MPAKTUYECKUX 3aHITUIN

[IpakTryeckne 3aHATHA HAYMHAIOTCA C 3alHCH B OKYpPHalT MpPENoJaBaTels
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTeM O0BSABISAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IperomaBaTens YMTaeT yCIOBHE 33Jaydl M IMpEJIaraeT CTYACHTAM CaMOCTOSTEIHHO
PeLuTh 3aj7jauy, UCIIOb3Ys 3HaHUS, OJYyYEHHbIE CTY/I€HTOM Ha JieKuuu. CTyJeHT, KOTOPBIH
MIEPBBIM PEIIWII 3a7ady, BBI3BIBAETCS K JOCKE. B ciydae ecim CTyIEeHT MpaBHIILHO PEIIHIT
3ajady, OH mosy4aer 5 OamnoB. Ecnu cTyneHT pemiaer 3ajayy ¢ MOMOIIBIO IpenoiaBaTers,
TO moiy4aer 4 Oaita. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJIOYas OLIEHKY
MOCEIaeMOCTH) TepeBoasATCS B OoHychl (kadectBo) or O mo 5 OamioB. DTu OOHYCHI
n00aByIsI0TCS K o011el cymme 0aioB B paMKaxX MOJIYJIbHO-PEHTHHTOBOI CHCTEMBI.

CryneHtaMm BbIIaeTCs JIOMallHEe 3aJaHhe B BUJAE 3aJad, KOTOpbIE OHU CHAIOT B
YCTaHOBIJICHHBIE CPOKH.



11.3. Meroanyeckue  yKazaHusi Uil OOy4alOIIMXCS 1O  MPOXOXKICHHIO
CaMOCTOSATEIILHON PabOThI

B xo/1¢ BBIMOTHEHHS] CAMOCTOSATEIHHOU PabOTHI, 00YUYAIOIIHIICS BBIMTOIHSAET PabOTy 1O
3aJIaHUIO U IIPU METOJAMYECKOM PYKOBOJICTBE IpenoAaBares, Ho 6e3 ero HemocpeACTBEHHOTO
y4acTHsl.

Jlia oOyuaromuxcst o 3a04Hoil popme oOyueHus, caMocTosATeIbHasE paboTa MOKET
BKJIIOYATh B Ce0SI KOHTPOJIBHYIO paboTy.

B mporecce BBIOTHEHUSI CaMOCTOSATENBHON paboThl, y oOydatomierocsi popMupyercs
1esnecoobpa3Hoe IUTAHUPOBaHHE pabodero BpPEeMEHH, KOTOpOE IO3BOJIIET UM pa3BHBATh
YMEHHS U HaBBIKM B YCBOGHUU M CUCTEMAaTHU3AlMHM MPUOOpPETAaeMbIX 3HAHHM, oOecrieurnBaeT
BBICOKMH YpOBEHb YCIEBAaGMOCTH B IMEPUOA OOYYEHHs, IOMOIaeT IOJyYUTh HaBBIKU
MOBBILIECHUS MPOPECCHOHATBHOTO YPOBHSI.

MeTtoauyecKUMH ~ MaTepHajlaMH, HANpaBIAIONIMMH  CaMOCTOATENBbHYIO — paboTy
00yUarOIIUX CSISBIISIOTCS:

— y4eOHO-METOMYECKUI MaTeprall 0 JUCLIUILINHE.

11.4. Meroaudeckue ykazaHUS JUISI OOYYAIOIIUXCS IO MPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTpOJIb YCIIEBAEMOCTH IPEAYyCMATPUBACT KOHTPOJb KayeCTBA 3HAHUU
00y4aroImuxcs, OCYIIECTBISIEMOT0 B TEUSHHE CEMECTpa C IEJIbI0 OICHUBAHUS X0J[a OCBOCHUS
JUCLUILINHBL.

B Teuenme cemectpa B cucreMe auctaHimoHHoro oOydyenus ['YAII B ¢opme
TECTUPOBAaHUS TPOBOJATCA JBE IPOBEPOYHbIE pPAOOTHI IO PEIIEHUI0 33hady MU OJUH
TEOPETUYECKUIl onpoc (MepeueHb BOMPOCOB Ul TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucTeMme qucTaniuoHHoro ooydyenus I'Y AII).

Pe3ynbTarhl TEKYIIEro KOHTPOIS YCIIEBAEMOCTH OyIyT YUUTHIBATHCS IIPU MPOBEACHUN
IPOMEXYTOUHOW arrecTauudu (IpU  MCIOJIB30BAaHUM  OaJbHO-PEHTHHIOBOM  CHCTEMBI
OLICHUBAHMS, KaXIbIi BUJ KOHTPOJIS OLIEHUBAETCA B Oamax, U3 KOTOPHIX (OpMHUpPYyETCs
UTOTOBBIH pe3ysbTar).

11.5. Meroanyeckue  yKazaHus Ui OOydyarOIIMXCS 1O  MPOXOXKJEHHIO
MIPOMEKYTOUYHOM aTTECTALUU.

IIpomexxyTounass  aTrectanus OOYyYalOLIUMXCA  MpeIycMaTpUBAaeT  OLIEHUBAHHE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs Mo aucuuiuinHe. OHa BKIIIOYaeT
B ce0st:

— 9K3aMeH — (opMa OLIEHKM 3HaHUM, MOJIyYEHHBIX OOy4aroUmMMcsi B IIpolecce
U3yYeHHUs BCEM JUCIMIUIMHBI WJIM €€ YacTH, HAaBBIKOB CAaMOCTOSITENIbHOW paloThl,
CMOCOOHOCTH HPUMEHSTh MX Ui pelIeHHs] MPaKTUYECKUX 3a4ad. DK3aMeH, Kak IMpaBHIIO,
MIPOBOAUTCS B MEPUOJ 3K3aMEHAIMOHHON CECCHM M 3aBEpILAeTCsl aTTeCTAllMOHHOW OLEHKOM
«OTJINYHO», «XOPOLIO», «yIOBIETBOPUTEILHOY, «HEYIOBIETBOPUTEIBLHO.

Cucrema OLEHOK MpU MPOBEACHUHU MPOMEKYTOUHOM aTTecTallud OCYLIECTBIISIETCS B
cooTBeTCTBUM ¢ TpeOoBaHusMHU [lonoxkeHuit «O TeKylleM KOHTPOJE YCIEBAeMOCTH U
MPOMEXYTOUHOH arrecranuu ctyaeHToB ['YAII, oOywatomuxcs mo mporpammam BBICHIETO
obpazoBanus» U «O MOAYJIBHO-PEUTHHIOBON CHUCTEME OLIEHKH KayecTBa yueOHOH paboThI
cTyneHToB B ['YAID.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUS
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




