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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTelbHYI0 MPOTpamMMy BEICIIEr0 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.

JlucuurinHa HamelneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETSHITUH:

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 H3MEPEHUS,
dbyHIaMeHTallbHbIE MPUHIUIBI U TEOPETUYECKHE OCHOBBI (DPM3UKH, TEOPETUUYECKOW MEXaHHKH,
TUIPABJIMKHY, HIMEIOIIHE OTHOIICHNE K TEXHUYECKOMY OOCITY)KHBAaHHUIO BO3AYIIHBIX CY/IOB)»

OIIK-4 «CrnocobeH MOHMMATh MPUHIHUIBI 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 MpEeAyCMAaTpUBaeT Cieayromue (QopMbl OpraHu3aluu
y4eOHOTO TIpolecca: JeKyuu, NpaKmuyeckue 3auAmus, Camocmosmenvhas paboma
obyuarowe2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI 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

HucnummuHa «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 COOTHOILLIEHUS OKPYKAIOIIEro HAC IeHCTBUTEIHHOIO MUPA.

N3yuenue nanHHON AMCIUIUIMHBI MMO3BOJIAET PA3BUTh MPOCTPAHCTBEHHOE MPE/ICTABICHHE
CTYJEHTa; CTUMYJIUPYET €ro BOOOpa)K€HHE; pa3BHBAET €ro CUETHbIE CIIOCOOHOCTH; MO3BOJIET
JIEMOHCTPUPOBATh LIENECYCTPEMIIEHHOCTh, OPraHU30BAHHOCTh TMPU MPOBEICHUM OOJIBIIETO
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 OOLIEH KYIbTYpBHI.

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 BBIYHCIUTCIBHON TEXHHKH 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 U 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
IUTaHUpYeMbIMH 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;ﬁiﬁiﬂfgzm 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,
MTOJIOJKEHHUS U METO/IBI BEICIICH
MaTeMaTHKH, METOBI (hOpMaTH3aIuu
MPUKJIAIHBIX 33]1a4, BOSHUKAIOIINX B XOJI€
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
M3Y4YEHUH B BY3€ KaKUX JTUOO JUCIUTUIMH.
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 TPYA0EeMKOCTh AUCHUIUINHBI
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, BCETO vac. 10 10
B TOM YHCJIC:
nexrm (JI), (gac) 2 2




npakTuueckue/cemunapckue 3anarus (113),

(uac)

nabopaTtopHbie paboTs (JIP), (uac)

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

9K3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (4ac)

125

125

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

DK3.*%*)

OK3.

OK3.

*k
IIpumedanue: kaHaUAATCKHI IK3aMEeH

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 JUCIUILINHEI Jlexkun 113 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cewmectp 1
Paznen 1. KomiuiekcHble gnciia u 0 1 20
MaTpHIIBI
Paspgein 2. Cuctemsbl TMHENHBIX 1 2 20
YpaBHEHUI
Pasnen 3. JIuHelHbIe IPOCTPAHCTBA 0 1 20
Paznen 4. Bektopsl 0 1 20
Pasnen 5. IpsiMast Ha TIOCKOCTH 1 1 20
Paznen 6. [IpsiMast U IUIOCKOCTD B 0 1 15
POCTPAHCTBE
Paznen 7. Kpussie BTOpOro mnopsijaka 0 1 10
Hroro B cemecTpe: 2 8 125
Hroro: 2 8 0 0 125
[IpakTHueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJIHEHUU
00yJaromuMucs  OMPEACNICHHBIX  TPYAOBBIX  (GYHKIMHA,  CBS3aHHBIX C  Oymymiei

HpO(l)CCCHOHaHbHOﬁ JACATCIIBHOCTBIO.

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

Ta6m/1ua 4 — COI[C PKaHUC Pa3[ICJIOB U TCM JICKHMOHHOI'O UKJId

Howmep paznena

HaszBanue u conepxkanue pasiesioB U TEM JEKIIMOHHBIX 3aHATHI

1. ITonsTHE KOMIUIEKCHOTO Yncia. J{elcTBUS Hal KOMIUIEKCHBIMH YHCIIaMU B
anreOpandeckoi ¢dopme. JlelicTBus Haag KOMIUIGKCHBIMH YHCIAMH B
Tpuronomerpuueckoir popme. @opmyna Myaspa. M3pneueHue KopHs 3
KOMIUIEKCHOT'O YHCJIA.

[Tonstue marpunel. JluHelHble onepanuu Haja marpuuamu. JInHelHas




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

2. Omnpenenurenu u ux cpoiicTBa. OOpaTHast maTpuIa. Pemenne npoctenmmx
MAaTpuU4HbIX YypaBHEHUH. MaTpuyHblli METOJ PEIICHUS JIMHEHHBIX
YpaBHEHU.

Meron Kpamepa. Meron I'aycca.

CoOcTBeHHBIE YHclIa U COOCTBEHHBIE BEKTOPHI KBAJpPAaTHBIX MATPHIL.
DYHKIMU OT KBaJAPATHBIX MATPHI]

3. Jluneitnpie mpocTpaHcTBa. OmnpeneneHne W Opumepsl. basuc u
KoopauHaThl. JluHelHble mpeoOpazoBaHus. Marpuna — JIMHEHHOTO
peoOpa3oBaHusl.

4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE olpeaeacHus. JInHeliHble onepanuu

HaJl BeKTOpaMu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHatsl.
Cucrembl KOOPJIMHAT HA TJIOCKOCTH U B IIPOCTPAHCTBE

CKaHHpHOG IMPOU3BCACHUC BCKTOPOB. BGKTOPHOC MMPOU3BCACHUC BCKTOPOB.
CmMmeniagHoe IMPOU3BCACHUC BEKTOPOB.

S. VYpaBHeHMs] NpsIMON HA IUIOCKOCTH. 3aJjaud HAa COCTaBJICHHE ypaBHEHUI
MIPSIMO.

Yron mexay npsiMbIMU Ha IUIOCKOCTU. PaccTostHue OT TOUKHU 10 IPSIMOW HA
IJIOCKOCTH. PaccTosiHne Mex 1y napajuieIbHbIMU MPSMbBIMU.

6. YpaBHeHUsI INIOCKOCTH. 3aJjaHue IPSIMOI B IPOCTPAHCTRBE.

YTroi MEXIYy IMIOCKOCTIMU. YTOJI MEXAY NPAMBIMUA B IIPOCTPAHCTBE. YTOII
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosiHME OT TOYKM [0 INUIOCKOCTH.
PaccrosiHne MexIy napajlielIbHBIMHM IUIOCKOCTSMH. PaccTosiHue oT TO4KH
J10 NIPSIMOM B IIPOCTPAHCTBE.

7. Omnunc. ['unep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHBOW BTOPOTO
nopsiaka. KaHoHMYeCKre ypaBHEHUS KPUBOW BTOPOTO MOPsIJIKA

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
@OpMBIIPAKTH o
No . Tpynoem- | mpakTHYECKOM | pa3aena
Tembl IpakTUUECKUX 3aHATUI YECKUX
/1 N KOCTb, (4ac)| TOJATOTOBKH, | IUCIIMII-
3aHATUN
(gac) JIMHBI
Cemectp 1
1. | JeiicTBusA HaJ KOMILUIEKCHBIMU Pemenue
YHCIaMU B anredpandeckoi 3a1a4
dbopme. Tpuronomerpuieckas
(dopMa KOMIUIEKCHOTO YHCIIA. 1 1
JleiicTBus HaJ KOMITJIEKCHBIMHU
YHCIaMU B
TPUTOHOMETPHUECKOHN popme
3. JInnelHbIe onepanuu Haj Pewenne
MaTpPULIAMHU. 3a1a4y
TpaHCcIIOHMpPOBAaHUE MATPHLI. 1 2
YMHOXEHNE MaTPUIL]
Brruncnenue onpenenurenei.




OO6parnas matpura. Pemmenne
MaTpUYHBIX YPABHECHUIA.
6. Martpuusslii METOA, pEeLICHUS Pewenne
CUCTEM JIMHEHHBIX YPaBHEHUM. 3a1a4
Meroa Kpamepa Metox 1 2
l'aycca
9. Pazno)xenue BEKTOPOB 110 Pemenue
0azucy. Beraucnenne 3a/1a4
KOOPJMHAT TOYEK B 00IIeH 1 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10. CkansipHO€ ITPOU3BEIECHNE Pewenne
BEKTOPOB 3aa4y 1 4
BekropHoe u cmenanHoe
MIPOU3BEICHUS BEKTOPOB
13. VYpaBHeHUs IpsAMOiL Ha Pemenue 1 5
TJIOCKOCTH. 3a/1a4y
15. [IpsiMas 1 MIIOCKOCTH B Pemenne 2 6
MIPOCTPAHCTBE 3a/1a4y
Bcero: 8
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B TA0OIHIIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTb
N3 Hux No
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (dac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI

VY4eOHbIM MIIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHKe/ BHIIOTHEHHE KYPCOBOM pabOThHI
Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Bunel camoctosiTenbHON paboThI U €€ TPYA0EMKOCTh PUBEIEHBI B Tabaule 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThl M €€ TPYAOEMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHOI paboTh
qac qac
1 2 3
W3yueHue TeopeTnyeckoro Marepuania 30 30




nucturuHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO 30 30
ycneBaemoctu (TKY)

Homamnee 3amganue (/13) 30 30

Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpoMeXyTOYHOU

arrectaruu (I1A) 35 35

Bcero: 125 125

5. IlepedyeHnb yueOHO-METOUUECKOTO 0OECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)

Y4eOHO-METOIMYSCKUE MaTepUajbl JUIsl CaMOCTOSTEIbHOM pabOThl 00ydYaromUXCsl yKa3aHbl B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeIeH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUI

Komiuectso
SK3EMILISIPOB B
UIIéLI[_Hi{r;)/eC bubnuorpadudeckas ccpuika OudIMoTeKE
(KpoMe AIIEeKTPOHHBIX
AK3EMILTSPOB)
YK 514 BBK bexnemumera JI.A., Ilerpouu A.1O., Uybapos 1. A. 200
22.151b42 COOpHHUK 33724 110 aHATUTHYECKOH TEOMETPUH U
JUHEeHHOH anredpe: Yueb. mocooue / [Tox pen. 1.B.
bexnemureBa. — 2-e uzg., nepepad. — M.: DUSMATIINT,
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Ilepeuenn
TEJIEKOMMYHUKAllMOHHON CETH

7. TlepeyeHb HIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB

AJIIEKTPOHHBIX o0pa3oBaTeNbHbIX
«HTEpHETY,

pecypcoB

npuBesieH B Tabmuue 9.

Tabmuuma 9 -—

TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTn « HTepHeT»
MH(OpPMaLOHHO-
HEOOXOJUMBIX JJII OCBOCHMS JIUCIUILIMHBI

[TepeyeHb 3NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-

URL anpec

HaunmenoBanue

http://www.math-net.ru

http://e.lanbook.com/view

9BbC «Jlaup»

OOb1epoccuiickuii MaTeMaTHYeCKUi MopTa

8.1. [lepeyenp mporpaMMHOro oOecreueHus,, HCHOJIb3YeMOro IpH OCYIIECTBICHUU

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI

00pa3oBaTeNbHOTO MPOoIecca Mo JUCIUILITHHE.

HCpG‘ICHB HCIOJIb3YCMOI'0 IPpOTrpaMMHOI0 obecreueHus MMpEACTABJICH B T3.6J'II/II_[C 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne /i1

HanmenoBanue

1. MicrosoftwWindows

2. MicrosoftOffice

3. MathType



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

| 4. | Wolfram Mathematica |

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHIH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

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

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne /1 HaunmenoBanue

9BbC Jlans

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa3oBaTeNBFHOTO MpoIiecca Mo AUCHUIINHE, TPEACTaBIcH B Tabmumel?2.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHYECKON 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

1 | JlexuuoHHas ayuTopus

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

10. OueHouHble cpecTBa I IPOBEICHUS TPOMEKYTOUHOM aTTECTAIMH
10.1. CocTaB OIIEHOYHBIX CPEIACTBIJIS MPOBEACHUS TMPOMEXKYTOUHOH aTTeCTaIlHH
oOyJaromuxcs Mo AUCUUIUINHE TPUBEAEH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IIPOBEACHUS TPOMEKYTOUYHOHN aTTeCTaIlluu

Bun HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

DK3aMeH Cnucok BONpoCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs NMpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCsS
100-6annpHast ~ mKama ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIIA
WCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutbHAs mIKaIa PaKTep (bopep

— oOyyaronuiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOrpPaMMHBII
MaTepHan;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEIBLHO U TPAMOTHO €0 M3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO MPHBS3BIBAET YCBOSHHBIC HAYYHBIE TTOJIOKEHHS C TIPAKTUICCKOM
JeSITebHOCTHIO HAIIPABIICHHUS;

— yMeIi0 000CHOBBIBAET M ApTyMEHTUPYET BbIJIBUTaEMbIE UM UJICH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CIIENMAIM3UPOBAHHBIX MTOHITHH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0y4aromuiicst TBEpI0 YCBOMJI POTPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYWECTBY M3JaraeT €ero, OINWUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBA€T YCBOECHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbI€ [TOJI0KEHNUS;

— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;

— BJIaJICET CUCTEMOM CIIeMaIN3UPOBAHHBIX OHSITUH.

«yZI0BJIETBOPUTEIIHLHOY
«BAYTCHO»

— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMOKM W  HETOYHOCTH NP
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBbie KOHTPOJILHBIE 3aJJaHUS UM UHBIC MATCPUATIBI.
Bormpocs! (3amaun) ajis sKk3aMeHa mpeacTaBIeHbI B Ta0nwuie 15.

Ta6muma 15 — Borpocs! (3agaun) 11 2K3aMeHa

Ne i/t

[lepeuens BonpocoB (3a7au) A7 SK3aMeHa

Kon
WHJMKaTOpa

3amaunue 1.

OTBer:

1) BblYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCEN B
anreOpanyeckoit popme 3anucu
(5 + 2i) = (6 + 5i)

OTtBert: 20+37i

2) BepHo nu yrBepxkaeHue: «JleiicTBUTENbHAS YaCTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpanyeckon popme
3alKCH paBHA POU3BEACHUIO ICHCTBUTENBHBIX YacTel

1 coMHOXxHUTeNe». OTBET apryMeHTUpYHTe.

yTBep:kaeHue: «JleidcTBUTe/JbHAST YaCTh NPOM3BEACHUS
KOMILUIEKCHBIX 4HceJl B ajredpamveckoi ¢opme 3anucu

BbIYHCJIIETCH KaK Pa3HoOCTh NPOoU3BeAeHUs
NeMCTBUTEJbHBIX YacTell U NMpou3BeleHns] MHUMBIX YacTei
COMHOKUTeJIe»).

3amanue 2.

1) BbYMCIUTH MPOM3BEICHNE KOMIUICKCHBIX YUCET B
asnreOpanyeckoit popme 3anucu

YK-2.V.1
OIIK-4.3.1

Hegepno (BepHBIM 0TBETOM SIBJISIETCH




(7 — 4i) = (1 + 3i)

Otget: 19+17i

2) BepHo in yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
MIPOU3BEICHUSI KOMIUIEKCHBIX YMCEI B anredpandeckoit popme
3alMCH BBIYUCIISAETCS KaK Pa3HOCTh IPOU3BEICHUS
JIEMCTBUTEIIbHBIX YaCTEN U IPOU3BEACHUS MHUMBIX YaCTEU
COMHOXMUTENEN». OTBET apryMeHTUPYITE.
OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCS YTBep:KIeHHE:
«/leiicTBUTeIbHAST YAaCTh MNPOW3BEJIEHUSA KOMILIEKCHBIX
yuceJ B ajreopamyeckoii gopme 3anucH BbIYNCASETCH KaK
Pa3HOCTHL NPOU3BEJAeHHS JAeHCTBUTEJbHBIX YacTeidl H
NMPOU3BeJeHUsI MHMMBbIX YaCTell COMHOXKUTeJIEn»).

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

Otser: 40-5i

2) BepHo sn yTBepkacHuUE: «/leiicTBUTEIbHAS YaCTh
MIPOM3BEICHUST KOMIUICKCHBIX YHCEII B anredpandeckoit popme
3aMKMCH BBIUMCISAETCSA KaK CyMMa MPOU3BEACHUS
JICUCTBUTEIIBHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YacTE
coMHOxHUTeNen». OTBET apryMEeHTUPYITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS YTBepP KIACHHUE:

«/leficTBUTE/IbHASL YACTh NPOU3BEACHUSI KOMILICKCHBIX YHCe] B

anredpanyeckoii gopMe 3anucH BbIYMC/ISETCS KaK Pa3sHOCTh

NPOM3BeIeHUs1 [IefiCTBUTEIbHBIX YacTed M MPOW3BeJeHUsA

MHHUMBIX YacTell COMHOKMTEJIEN).

3aganue 4.
1) BbIYHCIUTD TPOU3BEICHUE KOMILUICKCHBIX YHCET B
anredpandeckoil popme 3anucu
(9 — 4i) = (8 — 5i)

OrBer: 52-77i

2) BepHo sn yTBepkIcHuUE: «/leiicTBUTEIbHAS YacTh
MIPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B aiaredpanyeckoit popme
3aIACH BBIYHUCIISIETCS KaK MPOU3BEICHUS MHUMBIX YacTel
coMHOXxHUTeNen». OTBET apryMEeHTUPYHUTE.
OTtBerT: Hesepno (BepHBIM OTBETOM ABJISACTCS
yTBep:xkaeHue: «/ledcTBUTEJbHAsET YacTh NPOM3BEACHUS
KOMILIEKCHBIX 4YHCeJ B ajredpandyeckoi ¢opme 3amucu

BBIYHCJIAETCHA KaK Pa3HoOCTh NMPOU3BeICHUS
NeMCTBUTEJbHBIX YacTell U NMpou3BeleHns] MHUMBIX YacTei
COMHOKUTeJIe»).

3aganue 5.

1) BbYMCIUTH MPOM3BEICHNE KOMIUICKCHBIX YUCET B
asnreOpanyeckoit opme 3arucu




(9 + 6i0) * (2 — 7i)

OtBert: 60-51i

2) Bepno nu yrBepikaenue: «IIpon3BereHie KOMIUICKCHBIX YHCEI
B ajredpanyueckoil popme 3amucu MOXKET OBITh BBIUYMCIIEHO I10
NpaBWIIy BBIYMCICHUS TPOU3BEACHUS MHOrOWIeHOB» OTBeT
apryMEeHTUPYUTE.

Otser: BepHo (Ipu 3TOM HYKHO YYHTBIBATh, YTO  i°= - 1)

3anaHue. OIIK-4.3.1

1) BbIYKCIUTH IPOU3BEICHNE KOMIUICKCHBIX YHCEIL.

Zy=5(cosZ+isinz) u Zy=7(cosy +isin3)

OtBer: 35 (cosg—l- i sin E) = 35i

2) BepHo nm yrBepkacHue: «Jlyisi BBIYMCICHUS TPOM3BEICHUS
KOMIUIEKCHBIX ~ YHCell ~ HeoOXOAMMO  3amucath HUX B
anreOpanyeckoM Bue». OTBET apryMEeHTHPYUTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBepiKAeHHE:

«Ilpn BBIYMCIEHUM TIPOM3BEJAEHHS KOMILIEKCHBIX 4YHcel B

TPUTOHOMETPHYECKOI dopme MOAYJIb pe3yJabrarta

BbIYHC/ISIETC KAaK MNpoM3BeJdeHHe MOJAYJeidl MHOMXUTesel, a

apryMeHT 4YMCJIa PABEH CYMMe apryMEHTOB COMHOKUTeJIei»).

3agaHue. OIIK-4.3.1

1) BbruuciuTh 4acTHOE KOMILJIEKCHBIX yucell B
TPUTOHOMETPHYECKOH opMe 3anucu.

Z 10(005% + i sin g)

Zy 5(005‘% + i zin g)

OtBer: 2 (COSE—I— isin E) =3 +i

2) Bepno nm yrtBepkacHue: «[Ipu  BBIYMCICHHH YacTHOTO
KOMIUIEKCHBIX YHCET MOJYJIb U apIyMEHT pe3yJibTaTa SIBISI0TCS
pe3ynbTaTaMu JeJIeHUs MOIYJIS JeIUMOI0 Ha MOAYJb JAeTUTEINs
U apryMeHTa JAeJuMOro Ha apryMeHT genurens». OTser
obocHyiiTe.

OtBer: HeBepHo (BepHBIM OTBETOM SIBJISICTCS YTBEp:KICHHE:

«IIpn BBIYHCIEHUM 4YACTHOIO KOMILIEKCHBIX 4Hce]l MOIYJb

pe3yJbTaTa fBJISETCS Pe3yIbTaTaM JeJeHUs MOAYJIsl 1eJIMMOro

HAa MOJYJb JeJUTelsl, a apryMEHTOM - Pa3HOCTh aApryMeHTa

JAeJTUTEJISI H APTYMEHTA eJTUMOTI0»).

Kak HaszpiBaercs hopmMa 3amucu KOMIUIEKCHOTO YHCIIa, UMEoIas YK-2.3.1

BUJ 7z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ATOMU 3aIHUCH [z| U @?
OtBer: ®opMa 3anKMcH KOMIJIEKCHOT0 YU CJIa, MMEIOIIAs BU]I
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPHUYECKOI, Te |Z| —
MO/IYJIb KOMILIEKCHOT0 YHCJIA, () — APTYMEHT KOMILIEKCHOT0

yucaa




Pe3ynbpTaT KaKkoi onepanuy HaJ KOMIICKCHBIMA YHCIIAMHA MOYKET
OBLITD 3aIIMCaH B BUIE

|21] - [z2] (COS(@1tp2) + isin(pr+e2)) ?

OTtBet: B TakoM Buae MOkeT ObIThH 3aNIMCAHA ONEPALUSA
YMHO:KEHHUS] KOMILIEKCHBIX YUCeJ Z1 M Z2.

YK-2.3.1

Pe3yabTaT Kakoi onepanuy HaJl KOMIUIEKCHBIMH YMCITAMH MOKET
OBITh 3amucaH B BUAC |Z1]:|Z2| (COS(p1-¢2) + iSin(@1-¢2)) ?

OtBeT: B TakoM BH/Ie MOKeT ObITH 3aIIMCAHA ONEPAIHsI
JeJIeHUsT KOMILUIEKCHBIX YHCesT Z1 M Z2.

VK-2.3.1

3amanue 1.
1) KowmrmuiekcHoe unciio Z 3amucano B alreOpandeckoi u B
TPUTOHOMETPHUUECKOH popmax:

7 V3 1 L ™ T
—?+1§— (CGSE+LsmE)
Haiigure 12-10 crenens unciaa Z

OTtBet:1

2) Kakyio ¢popMy 3armucu 4nciia Bbl HCIojbp30Bain? O00CHY#TE
CBOM BBIOOP
Ortgert: Ilpn Bo3BeIeHNH KOMILJIEKCHBIX YHCeJ B CTeNleHb 0osiee
PallMOHAJIBLHO UCNO0JIb30BATH TPUTOHOMETPHYECKYI0 (hopmy
3allMCH U 1eliCTBOBATH M0 CJIeAYIIEeMY NPaBUJLY: IPH
BO3Be/IeHUHM KOMILJIEKCHOI0 YHCJIAa B CTelleHb MOAYJIb Y CJIa
BO3BOJUTCH B 3Ty CTelleHb, APTYMEHT YMHOKAETCS Ha
MOKa3aTelIb CTENEeHH.
Eciu ke ucnosib30Bath ajredpanyeckyro ¢Gopmy 3anucu, To
Heo0X0UMO B TaHHOM cJy4yae 12 pa3 yMHOKMTH YUCJIO CAMO HA
ce0s.

3ananue 2.
1) KowmrmuiekcHOe YncIio Z 3alicato B anreOpandecKon U B
TPUTOHOMETPHUECKOH opmax:

" (= T . . T
Z=5+41i5/3= 10[cos§+1.sm§)

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro dpopmy 3anucu uncia Bbl ucnonb3oBain? O0ocHyiTe
CBOM BBIOOP
OrtBer: IIpn Bo3BeIeHNH KOMILICKCHBIX YHCeJ B CTeNleHb OoJiee
PALHMOHAJIBLHO HCI0JIBL30BATH TPHTOHOMETPHYECKYIO hopmy
3alliCcH U AeliCTBOBATH M0 cjleyolieMy NpaBujy: Npu
BO3Be/ICHUHM KOMIICKCHOTO YHMCJIA B CTeNeHb MOAYJIb YHC/Ia
BO3BOJUTCS B 3Ty CTeleHb, APTYMEHT YMHOKaeTCs Ha
NO0KA3aTeJIb CTeNeHH.
Eciu ke ucnoib3oBath ajqredpanyeckyro ¢popmy 3anucu, To
He00X0IMMO B JaHHOM cJIy4ae 3 pa3a yMHOKHUTb YHCJIO CAMO Ha
ce0s1 (MM MCNoJIb30BaTh (opMYJIy COKPAILLIEHHOT0 YMHOXKEHHS)

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




3amanue 1.
1) Haiitu matpuny C = 4A + 3B?, rue

2 -2
1 0 2
A:( )Bz(—l 3)
-1 3 -3 3 _3
OTBeT:

C:(i& ;i 1;)

2) BeibepuTe u3 crincka nuppoBbIC CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

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

Otser: b) Wolfram Mathematica

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

2 =2
et e
OTtBerT:
c=(g 23 2

2. BriOepute u3 cnucka nuppoBble CPeACTBa, KOTOPbIE MOT'YT
OBITH MPUMEHEHBI J1JIs peIlIeHUs JaHHOH 3a/1a4H.

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

Oteer: b)  Wolfram Mathematica

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

2 -2
a=(4  e-(2 %)

-4 -3
OrtBer:
8 5 -8
C=
(— 10 18 -1 5)
2. Bri6epute u3 cnricka u@poBbIe CPeICTBA, KOTOPbIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA IIaHHofI 3aayu.
a) Microsoft Access
b) Wolfram Mathematica

YK-2.3.1
VK-2.V.3




C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica

3ananue 4.
1. Haiiru matpuny € = 34 — 5Bt e

a-(4 8 Be-( 5

3 -3
OrtBer:
_/—2 5 -9
€= ( 4 -6 6 )
2. BriGepure u3 crincka udpoBbie cpesicTBa, KOTOPHIE MOTYT

OBITH IIPUMCEHCHBI JJIS pCHICHUA ,HaHHOfI 3aJa4u.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3amanue 5.
1. Haiitu matpuny C = 44 + 3Bt roe
1 4 2 1L -z
e (3 )
Otser:
€= (—14 ;i —1275)
2. Bri6epute u3 cnricka 1M poBbIe CPEICTBA, KOTOPHIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3a1a4yu.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anummre pe3ynbTaT 1eHCTBUIA HaJl MAaTpULIAMHU.

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

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

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

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

YK-2.3.1




2 X(4A)=

10.

OtBer: 8A
3aganue 1. YK-2.V.3
1) Haiitu npousBeneHue Matpuil A * B, rie
2 5
0 -2 —4
A= ( ) B= (ﬁ 2
2 —4 5 2 0
Ot1BeT:
_(—8 4
AB = (14 18)

2) Bribepute U3 crricka 1U(POBbIE CPEACTBA, KOTOPHIC MOT'YT
OBITH MPUMEHEHBI JJIs peleHus TaHHOH 3anaun. ObocHyiiTe
BBIOOp 1T (POBOTO CpecTBa

a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K nndpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOH 3aaa4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCIEHUSIMH U
BH3YAJIbHBIM CONPOBOKIEHUEM.

3ananue 2.
1) Haittu npousBeaenue matpuu A = B, T1e

=C 7 e 2
OTtBerT:
A.Bz(_ll 4)

7 —3

2) Boibepute u3 cnrcka HuppoBble CPeACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauu.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pellieHusl JaHHOi 3a1a4u oTHOcHTCA Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKOIIEe
00/1b111011 HA00P MaTeMaTHYeCKUX (PDYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI ajiredpbl, OpMEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTHBHBIX IOKYMEHTOB ¢ BHIYHCIEHUSIMHU H
BH3YAJIbHBIM CONIPOBOKIEHUEM.

3amaunue 3.



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

1) Haiitu npousBeneHue MaTpuil A = B, re

Q0 FDe(i
OTtBer:
AB:GS-g)

2) BeiOepure u3 criucka UQpoBbie CPeICTBA, KOTOPHIE MOT'YT
OBITh IPUMEHEHBI JIJISI PEIICHUS TaHHOW 3a/1a4H.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NnpUMeHEeHbI J1JI51 peleHusl JaHHO# 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpammHoe odecneyenne, BKIIOYAKOIIEE
00J1b101 HA0Op MaTeMaTHYecKUX GYHKUMA B TOM YHCIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

3aganue 4.
1) Haiitu npousBenenne MaTpuil A * B, rae
4 5
0 -2 -3
A:( )B=(1—%>
2 —4 0 3 0

OTtBerT:
AB = (—11 [{] )

4 22

2) BeibepuTte U3 civcka HIMPpPOBbIE CPENICTBA, KOTOPbIE MOTYT OBITH
MPUMEHEHBI JIJIS1 pelIeHHs] TaHHOM 3a/1auH.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEeHbI ISl pellieHUus1 JaHHOi 3a1a4u oTHocuTca Wolfram
Mathematica- nporpaMmmuoe odecneuenune, BKIOYAIOIIEe
001101 HA0OP MaTeMaTUYecKUX QYHKUMIA B TOM YHCJIe
CHCTEMY KOMINBIOTEPHOI ajredpbl, OpUEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbLHBIM CONPOBOKIEHHEM.

3aganue 3.
Haiitu npounssenenue marpun A = B, roe

S TER O

OTtBer:

=4 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

2. BeiOepute u3 crincka udpoBbie CPEACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCHICHUA ILaHHOI\/II 3aJa4du.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

OtBeTt: K uudpoBbIM cpeicTBamM, KOTOPbIe MOTYT ObITH
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- nporpaMmMHoe odecnieueHune, BKIOYAIOIIEe
00J1b11011 HA0Op MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIredpbl, OPMEHTHPOBAHHYI0 HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

11.

3aganue 1.

1) Haiitu onpenenuTeib 2-ro MOPsIKa MaTPHUIIbI
2 5

-3 7
OTtBeT:29

2) OO60cHYITE KaK BBIYHCIIUTH OIPEICIUTEIh BTOPOTO MOPSIKA.

OrtBer:

J1st TOoro 4roObl BHIYUCJIMTH ONpe/esuTe]b BTOPOro Mopsiaka
Heo0X0IMMO M3 NMPOU3BedeHHUs 31eMEHTOB IIABHOM IHATOHAIHU
BbIYeCTh MPOM3BeJAeHHE 3JIeMEHTOB BTOpOi (110004HOIN)
ANATrOHAJIN

3aganue 2.

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

L s

OrBer: -22

2) OO6ocHYITE KaK BBIYHCIIUTH OMPEIEIUTEIh BTOPOTO MOPSIKA.
Otser:

JIist TOro 4To0bl BHLIYHCIUTH ONpeaenTe/Ib BTOPOro Mopsiaka
HEe00X0UMO M3 MPOU3BEAEHHUS 3JIEMEHTOB IJIABHOI JHMATOHAJIH
BblYECTh MNPOU3BeeHHE JJEMEHTOB BTOPOil (M0004YHOI)
AAATOHAJIN

3ananue 3.

1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI
1 -3

5 o

Orser: 23

2) OO0O0CHYHTE KaK BBIYUCIUTh ONPEIEIUTEb BTOPOTO MOPSIIKA.
Ji1st TOro 4To0bl BHIYMCJIUTH ONpeAeuTe/]Ib BTOPOro mopsiaka
HeO0X0AUMO U3 NMPOM3BeJeHUS 3JIeMEHTOB IVIABHOM AUATOHAIHN
BblYECTh MpPOU3BeJeHHEe JJIeMEHTOB BTOpPOid (MO00YHON)
AUATOHAJIN

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

3amnanue 4.
1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHUIIbI

sl
OTtBer: 0

2) OO00CHYITE KaK BBIYHCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.
Oteert:

Jlist TOro 4To0bl BHIYMCINTH ONpele/inTe/lb BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeeHUs 3J1eMEHTOB IVIABHOM IMATOHAIU
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (M000YHO)
AUATOHAJIN

3ananue 5.

1) Haiitu onpenenuTeb 2-ro MOPsIKa MaTPHUIIbI

| 5 2

10 3

OtBet: -5

2) OO6ocCHYITE KaK BBIYHCIIUTH OMPEICIUTEIh BTOPOTrO MOPSIKA.
Otser:

Jlist TOro 4To0bl BHIYMCIUTH ONpeleinTe]Ib BTOPOro Mopsiaka
He00X0IMMO U3 NMPOU3BeJeHHs] 3JIeMEHTOB IIaBHOI MArOHAJIH

BbIYeCTh MPOM3BeJAeHHE JJIeMEHTOB BTOpOi (110004HOIN)
ANATrOHAJIN

YK-2.V.1
1 2 -1
3aganue: nana matpuna { 3 1 2
4 -2 5
Haiinute anredpanueckue A0MOIHEHUS:
1 . A 1 1
OTtBer: 9
2 . A 12
OTtser: -7
12.
3. As;
OTtBer: -5
4. AZS
OTtser: 10
5. ASS
OrtBer: -5
Yemy paBeH onpenenuTeab TPEYrodbHON MaTPHITI? YK-2.3.1
13. OTtBer:

HpomBeueHmo 3JIEMEHTOB IJIABHOM JUATOHAJIH.




14.

O6o3nauum A4, A, ..., A, — CTPOKU MATPUIIBI U @q; A5; ...
JENCTBUTENIbHBIE YUCIIA.
Ecnu cymecTtByer Takoit Habop unces, cpeid KOTOPBIX €CTh XOTs-
OBl OJTHO YMCJIO OTIMYHOE OT HYJISI, U IIPU 3TOM JIMHEHHAS
KOMOMHAIMS CTPOK MATPHIIBI C 3TUMHU YHUCIIAMH paBHA HYJIEBOM
CTpOKE:
ad, +ad; + o +andn =0,

roe 0 = (0,0, ...,0).
Kax B 3TOM cilydae Ha3bIBalOTCS CTPOKU MaTPULIbI?

OTBer:

JInHENHO 3aBUCHMBIE.

v m -

OIIK-4.3.1

15.

ITycts Matpuisl A 1 A y1oBIeTBOPSIOT yCIoBUIO
A'Al=ATA=E , rne E — enuHuyHasg matpuna n -ro nopsiaka.
Kaxk Ha3piBaroTcs Takue MaTpuiibl?

OtBer: Takne MaTpHIbl HA3BIBAKTCH 00PATHBIMH MATPULIAMH
10 OTHOILEHHIO APYT K ApYry (Al — obparHasi kK A, u A —
obpaTHasi K A™?).

VK-2.3.1

16.

3ananue 1. Halitu matpuny X u3 ypaBuenuss A = X = B, rae
(-1 2 (-7 -4
A= (—2 5) B= (—1? —9)
OTBer:
12
X = (_3 _1)
3ananue 2. Halitu matpuny X u3 ypasuenus A = X = B, rie
(-1 2 _(—9 —4
A_(a —4) B_(za 10)
OTBerT:
{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)
OTBerT:
/1 4
X= (—3 —1)

3ananwue 4. Halitu matpuity X u3 ypaBuenus A = X = B, r1e

A= @ :g) B= (299 169)

OTtBer:
x=(5 %)

3ananue 5. Haiitu Mmatpuny X u3 ypaBHenus A = X = B, rie
1 -3 14 5
A= B =
(2 —8) (34 12)
Ortser:
{5 2
X= (—3 —1)

YK-2.V.1




17.

Kaxk HaspiBaeTcs cucrema anreOpanyeckux ypaBHEHUH, KaXI0€ U3
KOTOPBIX SIBJISIETCS IMHEHHBIM?
OTBeT: cucTEeMAa JIMHEIHBIX YPABHEHUIA.

YK-2.3.1

18.

Kakue MeTosbl pereHust CUCTEM JIMHEHHBIX anreOpandecKux
ypaBHEHUH BaM U3BECTHBI?

OtBer: MeToabl pelieHUs] CHCTEM JIMHEHHBIX ajJredpanvecKux
ypaBHeHuii: meton Kpamepa, meroa I'aycca, MeToa MAaTpUUHBIX
YPaBHeHMIi (C MCI0JIb30BAHMEM 00PATHOM MATPHILbI).

VK-2.3.1

19.

Kakue MeTosbl perieHus CUCTEM JIMHEHHBIX allreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

OtBer: MeToabl pelieHUsI CHCTEM JIMHEHHbIX aJredpandeckKux
ypaBHeHuii: MmeTroa Kpamepa, meton I'aycca, MeTox MAaTPHYHBIX
YpaBHeHHii (¢ HCNOJb30BAHUEM 00PATHOM MAaTPHUIbI).

YK-2.¥.3

20.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo/1 perieHrs CUCTEMbI JIMHEHHBIX
anreOpanvdecKuX ypaBHCHUN IPUMEHSIOTCS B TOM Cllydae, €clid
MaTpHULa CUCTEMBI HE ABJISIETCS] KBAIPATHOM?

Otser: Eciim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJINYeCTBO YPABHECHUI He
COBIIAJAI0T), TO MPUMEHSAETCS TOJbKO METO UCCJIeIOBAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHuil ['aycca, npyrue MeToabl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHH ) MOI'YT
NPUMEHATHCS NMPH YCJIOBHH, YTO MATPHLA CHCTEMBI
KBaJpaTHas U ONpeJe/INTe b e¢ He PABEH HYJII0.

VK-2.V.3

21.

IIpu KaKOM yCJIIOBUM OJJHOPOJHAsI CUCTEMA JIMHEHHBIX YPABHEHUN
MMEET HEHYJIEBOE penieHue?

OtBeTt: panr maTpuubl KO3QGUIMEHTOB 10/:KeH ObITh MeHbIIIe
YHCJIA MepPeMEeHHbIX

OIlK-4.3.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CUCTEMa KOOPAMHAT, B KOTOPOU
Ka)KJlas TOYKa Ha IUIOCKOCTH OIPEAEIAETC IBYMs YUCIaMU -
MOJIIPHBIM YTJIOM U MOJSIPHBIM pagnycom?

OrtBer: IloasipHasi cucTeMa KOOPpAUHAT

OIlIK-4.3.1

23.

Kak HasniBaeTcs cucremMa KOOpJAUHAaT, B KOTOpOfI KaxxJaas ToO4YKa B
NPOCTPAHCTBE OnpeenseTcs Tpems yuciamu - (I, 0, ¢), rae r—
paanyc-BEKTOpP TOUKH, 6 U () — 3€HUTHBIN U a3UMYTaJIbHBIN YIJIbI
COOTBETCTBEHHO?

OTtBeTt: chepuyeckasi CHCTEMA KOOPAMHAT

OIlIK-4.3.1

24,

Yro Takoe BekTOp?
OtBer: BekTOpOM Ha3bIBaeTCsl HANPABJIEHHBIH 0TPE30K

YK-2.3.1

25.

Kaxk Ha3pIiBaeTcst BEKTOp, Ha4aI0 KOTOPOT'O COBIAIAET C €T0
KOHITOM?

OT1BeT: BekTOp, HAYAJI0 KOTOPOr0 COBMA/IAET C €ro KOHIIOM,
Ha3bIBaeTCs HYJEBbIM BEKTOPOM.

VK-2.3.1

26.

I[To xakoii popmyrie onpeaenseTcs CKasIpHOE TPOU3BEICHNE
BEKTOPOB?
Oteer: CkajisipHOe IpOM3BeAeHNE BEKTOPOB oNpeae/sieTcs 1o

dopmyae lal = |E| * COS i

OIIK-4.3.1

27.

[To xakoil popmysie BHIYUCISAETCS CKATSIPHOE IPOU3BEACHHE
BEKTOpPOB @ W b | ecitii U3BECTHBI KOOPIMHATHI BEKTOPOB B

OIlK-4.3.1




nekaptoBoit cucteme (B cucreme : 0X, Oy, 0z)
OtBer: CkajqsipHOe NPOU3Be/leHHEe BEKTOPOB ONpeaesiercs: mo
dopmyne a, b, +a,b, + a_b,

ITo xakoii popMyIie BBIYUCISETCS BEKTOPHOE MPOU3BEACHUE OIIK-4.3.1
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAUHATHI B IEKAPTOBOW CUCTEME
koopauHart (X, Y, 2)?
OtBer: BekTOpHOE NpoN3BeieHHEe BEKTOPOB ONpeaesieTcs 1o
28. dhopmye
i j ok
X1 M &5
Xy Vo Eg
[To kakoit popmyIie orpenenseTcsi MOAyJb BEKTOPHOTO OIlIK-4.3.1
MPOU3BEICHUS BEKTOPOB?
29. OtBer: BesimunHa MoyJjisi BEeKTOPHOI'O POM3BeIeHUS
BeKTOpOB onpeesiercs: mo popmyae |al = |b| = sin(ab)
Yemy paBHO pacCTOSHHE OT TOUKH /10 IPSIMOiL? OIIK-4.3.1
30. OtBet: PaccTosiHMe OT TOYKH /10 IPAMOI PaBHO AJIMHE
nepneHauKyJIsIpa, ONyIMIEHHOr0 U3 IAHHOI TOYKH HA MPSIMYI0
3amanne 1. CoctaBuTh ypaBHeHHE MpsiMoi mpoxoxsmeir udepes | OIIK-4.Y.1
x+2 y—9
Touky M (2,4) v nepneHIUKYISIPHON TPSIMOM _—5 = _—4
OtBer 3amucarh B BUJE YpPaBHEHUS TIPSIMON C  YIJIOBBIM
ko3 urmeHTOM
Otser:
¥y=-—1,25x+6,5
3ananue 2. CocTaBUTh ypaBHEHUE NPSIMOM MNpPOXOJAIIed uepes
TOUKY M(@1,-4) u NEepIEeHIUKYIIPHON npsiMOi
—4x — 5y + 14 = 0.
OtBer 3amucarh B BHUJIE YPaBHEHHUsS] TIPSIMOH C  YIJIOBBIM
kod(uUImeHTOM
Otser:
31. y=1,25x—5,25

3ananue 3. CocTaBUTh ypaBHEHHE NPAMOM NPOXOJAIIEH uepes

. _x+16 y—9
touky M (—1,—3) ¥ napaienbHOl IpIMOi 2 = c’
OtBer 3amucaTb B BHUAE YpPaBHEHHs MpPSMOH C  YIJIOBBIM
K03 pULIEHTOM
OrtBer:

¥y=1,25x—1,75

3ananne 4. CocTaBUTh ypaBHEHUE MPsSMOM MPOXOAAUIeH uvepes

Touky M (1, —1) u nepneHauKyIIpHO# mpsaMold y = —5x + 2.
OtBer 3amMcaTe B BHUJE YpPaBHEHUS IMPSIMOM C  YIVIOBBIM
K03 ULIEHTOM

Ortser:

¥y=02x—1,2




3amanre 5. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASIIeH uepes

. Ux+1 y—6
Touky M (3,1) ¥ neprneHIuKyIApHOU PSIMOI —5 = —4
OtBer 3amMcarb B BUJE YpPaBHEHUS TMPSIMON C  YIJIOBBIM
ko3 urmeHTOM
OrtBer:

¥y=—1,25x1+4,75

32.

Kakum ypaBHeHHEM OMHUCHIBAETCS TIOCKOCTh B IEKAPTOBBIX
KoopauHatax (X, Y, z)?

OTtBeT: B 1eKkapTOBBLIX KOOPAMHATAX YPABHEHHE MJIOCKOCTH
(kaHOHMYECKOe YPaBHEeHHeE NMJIOCKOCTH)
Ax+By+Cz+D=0

YK-2.3.1

33.

Chopmynupyiite  HEoOXoAMMOE U JOCTATOYHOE  YCIIOBHE
NapauIeIbHOCTH MPSIMOU U TIJIOCKOCTH.

Otser:

st Toro, 4ro0bl MpsiMasi ¥ MJIOCKOCTh ObLIM NMapajjie/ibHbI,
HEO0X0AUMO MW [JA0CTATOYHO, 4YTOObI BEKTOP HOPMAJIHM K
IVIOCKOCTM W  HANPABJSIOIMH BEeKTOP MNpsMOH ObLIH
nepneHIuKYJIsIPHbI.

OIIK-4.3.1

34.

Kakum ypaBHEHHMEM ONUCHIBAETCS TMpsiMas, MPOXOIAIias dYepes
TOYKY (X0, Yo, Zo) M HMEIOIIAs HAMNPAaBIAIOMINN BEKTOpP C
koopaunatamu (I, m, n)?

OTtBer: YpaBHeHHE NPAMOM, Mpoxoasiiieii yepe3 Touky (Xo, Yo,
Z0) ¥ UMeIOIAasi HANPABJSIIOUINNA BeKTOp ¢ Koopaunatamub (I,

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

OIIK-43.1

35.

KakuM ypaBHEHHEM OIUCHIBAETCS MPsIMasi, IPOXO/ISIast Yepes IBe
TOuKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OtBer: YpaBHeHue NPSIMOii, IPOXOsilIell Yepe3 ABe TOYKH (X1,
X—X]_ — }'—_}'1 — 3—31
R | B | P |

Y1, Z1) u (X2, Y2, Z2) ©MeeT BUJL

OIlIK-4.3.1

36.

Kakum 06pa3om MOKHO 3a/1aTh NMPSIMYIO C TOMOIIIBIO IBYX
IJIOCKOCTEH?

OtBeT: YpaBHeHHE IBYX NepeCeKAIMINUXCH MJIOCKOCTEH — 3TO
YpPaBHeHHe NPSIMOI B POCTPAHCTBE

OIIK-4.3.1

37.

C nomo1ibko Kakoil popMyIibl MOKHO HANTH yroi Mexay

IpSIMBIMU?

OTBeT: yroa Me:xay NpsiMbIMU MOKHO HAWTH U3 (OPMYJIbI
I!'Il ¥ ﬂz

|ﬂ__|'i|T_|l’ rae ¢y u ; — HANPaBJIAKINHE BEKTOPbI
1 2z

COS@ =

NPAMBIX

OIIK-4.3.1

38.

Hopwmais k ttockoctu umeet koopaunatsl (A, B, C); koopauHaTh
HarnpasJsroIero Bekropa npsmoit (I,m,n)/

C nmomol1pio Kakor (hOpMyIIbI MOXKHO HAaWTH YTOJ MEKIY MPSMON U
IIJIOCKOCTBIO?

OTBeT: yroj Mexay nNpsiMoil ¥ IJI0CKOCTHI0 MOKHO HAWTH U3

OIIK-4.3.1




(hopmyiibl
|Al + Bm + Cn|

VA2 + B2+ C2VI2 4+ m2 +n?

sing =

39.

ITo kakoit Gpopmysie MOXKHO ONPEACITUTh PACCTOSIHHE OT TOYKH JI0
IJTOCKOCTH?

OTtBet: PaCccTosiHue OT TOYKH 10 IJIOCKOCTH PABHO
."1.3.'0 _B_rg T CZD +D
VAZFBT+CE

, e (A, B, C)- koopauHaThl HOpMaH K IUIOCKOCTH;

(Xo, Yo, Zo) KOOPIUHATHI TOUKH

OIIK-4.3.1

Bormpocsr (3amaun) nis 3avera / audd. 3adera mpeacTaBieHsl B Tadmie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera

No /it [Tepedyens BonpocoB (3a1av) myist 3aueTa / nudd. 3auera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenp TeM I KypcOBOT'O IPOSKTHPOBAHHS/BBIMOIHEHUSI KYpCOBOH PabOTHI
npeJcTaBieHbl B Tabnuue 17.
Ta6muma 17 — [lepedeHs TeM Ui KypCOBOTO MPOSKTHPOBAHMSI/BBITIOJIHEHUS! KYPCOBOM pabOoThI

Ne i/t

KypCOBO#l pabOThI

[TpumMepHBIii TepeueHb TeM ISl KypCOBOT'O MTPOSKTUPOBAHMUSI/BBITIOIHEHUS

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

Bompocsl i mpoBeneHHs TPOMEKYTOYHOH aTTECTalli B BUAE TECTUPOBAHHUS
npeJcTaBieHbl B Tabnuue 18.

Tabmmna 18 — [IpumepHBbIii IepeueHb BOITPOCOB ISl TECTOB

apryMeHTbl, 00OCHOBBIBAIOIINE

OTBETA)

BbIOEpUTE NMPABUIbHBINA OTBET U 3aMUIIUTE

BBIOOD

Ne
Kon
. UH
0| ITprMepHBIii TepeueHb BONPOCOB I TECTOB A
/ UKar
. opa
TunoBoi BapuaHT TECTOB
1 cemectp
1 | Jana marpuna 1)  ay VK-
2.
2) -ap
A_(all alz) 1
Qz1 A2/
3) an
E€ anreOpanueckoe nomosiHeHHe Aj;
paBHO. .. 4)  —ax
OTtBet: 3)
(MHCTpYKLMS: [Ipounraiite TEKCT,




W3 npuBenéHHbIX MaTpuil oOpaTHbIe

CYILIECTBYIOT Y MaTpuLl...

d11  d12
1) | @21 422

0 dao

417 412 A3
0 ap ax
0 0 dszz

0 0 a3
2) (0 0 a,s
3 (
@17 Q3 Qg3
4) (ay; az; ax;
0 0 0
OtBet: 3)
(uuctpykuwst: [Tpountaiite TeKCT,
BBI6epI/ITe HpaBHHBHBIﬁ OTBCT U 3aIIMIINUTC
apryMeHTHI, 000CHOBBIBAIOIINE BEIOOD

OTBETA)

Kakum MeTomoM MOXKHO  pelIuTh
CUCTEMY, ONPEICIUTENb OCHOBHOU

MaTpPHUILIBI KOTOPOH paBeH HYIIO

1) T. Kpamepa

2) K. ®.Taycca

3) ¢ noMoIIBI0 00PATHOW MATPHIIBI
4)  n106BIM cITOCOOOM

OtBet: 2)

(uncTpykuwmst: [Ipounraiite TekcT,
BbIOEpUTE MPaBUILHBIA OTBET U 3aMUIINTE
apryMeHTbl, 000CHOBBIBAIOIINE BHIOOD

OTBETA)

2.3.1

YCcTaHOBUTE COOTBETCTBHUE

Marpuna CJIY Merton
peneHus
CIIy

1) Marpuna A) Kpamepa

VK-
2.3.1

pa3mepa 3x4
2)  Omnpenenurens | B) T'aycca

MaTpHIBl =5
3) Onpenenurens | B) O6patHoii

marpuibl =0 MAaTpPHUIIbI

(uacTpykuus: IIpounTtaiiTe TEKCT, yCTaHO

pelIeHus, 3aluIINTe apryMEeHTbI, 000CHO

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

BUTEC C

BBIBAIO]

DOTBETC

1€ BBI




3amanne 4. CocTaBUTh YypaBHEHUE VK-

NpsAMOM  IpOXOJsAIed uepe3 Touky | OTBeT: 2y

M(1,—1) ¥ [epHeHmuKyIspHoil | ¥ =0,2x— 1,2 e

npsiMoit ¥ = —5x + 2, ([atiTe pazBepHYTHIil OTBET.) 1

OtBer 3amucaTh B BHJAE YpaBHEHUS oIl

MIPSIMOM C YTIIOBBIM KO3 PHUITIEHTOM

K-
4.3.1

Bri6epute BEPHYIO | A) CJI0KHUTH VK-

MOCJIEA0BATEIbHOCTh JIEUCTBUM TpHU | B) CI0KHTHL MHAMbIE YaCTH 231

BBIUMCIEHUM MOAYJISl CYMMBbI JBYyX | B) Bo3BecTH B KBajapart e

KOMIUIEKCHBIX YUCEIL. I') cioxuTh AeficTBUTEIbHBIE YACTH
1) u3Bjie4b KOPeHb
Otser:

(I'B) A(bB))/I
Cucrema coBMecTHa TOrna W Toibko | 1)  Oombime 1 VK-
TOorAa, Korjaa. .. 2)  paHT MaTpHUIbl CHCTEMbI PaBECH 2.3.1
paHry paciupeHHONW MaTPHUILIbI
CUCTEMBI
3) panr pasen 0
4)  panr paseH 1
Ortger: 2)
(uacTpykuums: [IpounTaiite TEKCT,
BBIOCPUTE NMPABUIIHHBINA OTBET U 3aITUIIATE
apryMeHThI, 000CHOBBIBAIOIINE BHIOOD
OTBETa)
=

Jlnst BEKTOPOB @ ¥ b BBIIOIHAIOTCS 1) BEKTOPBI MEPIICH AUKYIISAPHbI oI

YCIOBHS: 2) BEKTOPBI MapayyieIbHbI K-
3) BEKTOPHI MapajIeIbHBI 4.3.1

by by Db 4) BEKTOpHI JIe)KaT Ha OJHOW MPSIMOM

Ax Ay Oz OrBer: 3) u 4)

TOTJA. ... (ITpouunTraiite TEKCT, BbIOEpUTE
NpaBWIbHBIE  BapuUaHTBl  OTBETA M
3aMUIIATE apTYMEHTHI, 000CHOBBIBAIOIINE
BBIOOp OTBETOB)

BeKTOpHOE MPOU3BENECHUE BEKTOPOB d 1) xomamHeapHO#  mimockoctH, B | YK-

- (v
u b — 510 BexTOp. .. KOTOpPOM JIEeKaT IIepeEMHOXaeMble | 2.Y.




BEKTOpa

2)  TepPHEeHAUKYISPHBIN IUIOCKOCTH, B
KOTOPOM JI€KAT IEPEMHOKAEMBIE

BEKTOPBI
3)  HyneBoi

4) coBmamalmuUi ¢ OJHHM W3
[IEPEMHOKAEMbIX BEKTOPOB
OTtBer: 2)

(MHCTpYKLMS: [Ipounraiite TEKCT,

BBI6epI/ITe HpaBHJ’IBHBIfI OTBET U 3aIlIMIIUTEC

apryMeHTbl, OOOCHOBBIBAIOIIME BHIOOD
OTBETA)
5) KOJUIMHEApHOW IUIOCKOCTH, B |Axp+Byo+C| VK-
y 1) VA2+B2VAZ+C?
KOTOpOM Jexar 2.
IIEpeMHOKaeMbl€ BEKTOPa 2) A4, +B,B,+(C,C, 1
T 2 2 2 2 2 2
6) TepHeHAMKYISPHBIN TIOCKOCTH, JA1+81 +C2- \IA2+32 +C;
B KOTOpOii Jexar
MIEPEMHOKAEMBIE BEKTOPHI
CPEMHOKACMBIC BCKTOD |Axg+Byy+Czy+D)|
7)  Hy”neBou 3) —_——
VA*+BZ+C?
8) coBmajgaromMi ¢ OAHUM W3
|[Am+Bn+Cp|
MEPEMHOKAEMbIX BEKTOPOB 4) - ,
VA=+B=+C=/m=+n=+p
Otgert: 2
) OTtBet: 3)
(uactpykuus:  IlpouwTaiite  Tekcr, | (AHCTPYKIHS: [pouwnraiire TEKCT,
BLI6epI/ITe HpaBI/IJ'IBHHﬁ OTBET u BLI6epI/ITe HpaBI/IHBHHﬁ OTBECT U 3aIlIMIIIUTE
3alIuIlnTe apryMEHTHI, ApPTYMCHTHI, O6OCHOBLIB8.IOIJ.II/I€ B]':>160p
000CHOBBIBAIOIIME BLIOOP OTBETA) OTBETA)
['eomeTpuyeckoe MeCTO touek | 1)  rumepOosoi VK-
IUIOCKOCTH, CYMMa pacCTOSIHUH OT . 2.V.
M P 2)  mapaGooit
KaKIOW M3 KOTOPBIX J0 ABYX JAaHHBIX 1
TOUEK JTO MIOCKOCTH ecTh Bermmumua | 3)  OKPYKHOCTBIO
MOCTOSIHHAS!, Ha3bIBAETCHA. . . 4)  sammncom
Otger: 4)
(MHCTPYKIIMSL: [Ipounraiite TEKCT,

BBI6epI/ITe HpaBHJ’IBHBIfI OTBECT U 3allMIIUTC




apryMeHThl, OOOCHOBBIBAIOIUE BHIOOP
OTBETA)
Haiitu ypaBHEHHE PsIMOH, 1) x+1 _ y-2 z—4 VK-
npoxojsmiei yepes Touky A(—1; 2; 4), -3 2 4 2.V.
NePICHIUKYISAPHO MIOCKOCTU 2) x+l  y+2  z+4 1
3x-2y-4z+1=0 3 2 4
3) x—1 _ y—2 _ z—4
-3 -2 -4
4) *t1 _yi2  zi4
-3 -2 -4
Otger: 1)
(MHCTPYKIIUS: [IpounTaiite TEKCT,
BbIOEpPUTE MPABUIHHBIA OTBET U 3aMUIIUTE
apryMeHThI, OOOCHOBBIBAIOIUE BHIOOP
OTBETA)
Marpuna A~! maswBaetcs obpatmoii | 1) A7l -A=A-A71 VK-
Matpuile A, €CIH  BBITOJHACTCS . 2.3.1
2) A -A+#1
yCIIOBHE
3) Al-4=A-A1'=E
4) A1-A=0
Pemuts CUCTEMY JIMHEWHBIX 1) x=0,y=1,z=-3 VK-
yYpaBHEHUNU METOI0OM I'aycca 2)  x=0,y=1, 7= -2 2.V.
xt+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
Otser: 1)

(MHCTpYKILUS: [Ipounraiite

TEKCT,




BbIOEPUTE MPABUWIBHBIA OTBET U 3aIMIIUTE

apryMeHThI, OOOCHOBBIBAIOIIHE BEIOOD
OTBETA)
Beruucnuth -1 -6 YK-
) (7 2) 2.y
2 -1y (1 -2 ) 7 2 1
(1 2)(3 2) ) (1 0)
0 o0
3 (=)
7 2
9 (L )
Otser: 1)
(MHCTPYKIIUS: [IpounTaiite TEKCT,

BbIOEpPUTE NMPABUIIbHBINA OTBET U 3AMUILIUTE

apryMeHTBI, OOOCHOBBIBAIOIUE BHIOOP
OTBETA)
Matpunia A™! waseiBaeTcs obpatmoii | 5) Al-A+A-A71 VK-
Marpune A, eCclid  BBIIOJHSIETCS _ 2.3.1
P 6) Al-4=1
ycIIoBHE
7)) Al-A=A4-A1=E
8) A1-A4=0
Otser: 3)
(MHCTPYKIIMSL: [Ipounraiite TEKCT,
BbIOEpUTE MPaBUWIbHBIA OTBET U 3alMILIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIME BHIOOD
OTBETA)
CransipHbIM ~ [IpOM3BEEHUEM  IBYX | 1)  |a| ‘5‘ arccos a VK-
HEHYJIEBBIX BEKTOPOB @ u b 2.3.1

HAa3bIBACTCA YUCJIO, PAaBHOC. ..

2) I&I‘E‘ctga
3) |ﬁ'||3\cosa

4) |dl|bltge




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

apryMeHTbl, OOOCHOBBIBAIOIIME BHIOOD

OTBETA)
Yemy paBHO cMemanHoe npousBenenue | 1) 0 VK-
BEKTOPOB 2.
P 2) 1
dbd 1
3) -2
4) 2
Otser: 1)
(MHCTPYKIMSL: [Ipouuraiite TEKCT,
BHIOEPUTE MPABUIIBHBINA OTBET U 3AITHIIUTE
apryMeHThl, OOOCHOBBIBAIOIIUE BHIOOP
OTBETA)
VpaBuenune mpsmoi, mpoxomsmeit | 1) (x—a) +(y—b) =0 VK-
yepe3 JBe TOUYKM MOXKHO COCTAaBUTh IO 5 y-y1  x-x1 2.
dopmyue. .. ) y2myr xmx 1
3) Alx—xp) +B(y—w) =0
4)  y—yo =k(x—x)
Otser: 1)
(uHcTpykuus:  IlpounTaiite  Tekcr,
BbIOEpUTE  TPAaBUJIBHBIA  OTBET |
3aIUIIINATE apryMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
I'eomerpuueckoe MECTO touek, | 1) IlapabGomy VK-
KOTOpBIE XapaKTEePU3YIOT 2.
P PAKTEpHsyIo 2)  OKPYXHOCTh
JKCLEHTpUCUTET € >1 mpeacraBiseT 1

coboit

3) runepbony

4)  smunc




Otser: 2)
(MHCTpYKLMS: [Ipounraiite TEKCT,
BbIOEpUTE MPaBUWIbHBIA OTBET U 3alMILIUTE

apryMeHTbl, OOOCHOBBIBAIOIIME BHIOOD

OTBETA)
2 | Pemuth CUCTEMY muHehHblX | 1)  X=0,y=1, z=-2 VK-
1 | ypaBHCHUI METOJIOM l'aycca 2)  x=0,y=-1, 7=2 2.Y.
x+y+z=2 1
2x—y+3z=10 3) x=0,y=1, z=2

—x+2y—z=-5
4) x=0,y=-1, z=3

Otgert: 4)

(MHCTpYKLUS: [Ipounraiite TEKCT,
BbIOEpUTE MPaBUWIbHBIA OTBET U 3aMIIUTE
apryMeHTbl, OOOCHOBBIBAIOLIME BHIOOP

OTBETA)

Cucrtema OLICHMBAHUS TECTOBBIX 3a/IaHHM:

1 tun) 3amaHne KOMOMHHPOBAHHOTO THIIA C BBHIOOPOM OJHOTO BEPHOI'O OTBETAa M3 YETHIPEX
MIPEVIOKEHHBIX 1 00OCHOBAaHUEM BbIOOpA CUMTAETCS BEPHBIM, €CIIHM MPABHIBHO yKa3zaHa nudpa
U TIpUBEJCHBI KOHKPETHBIC AapryMEHThI, HCIOJb3yeMble TIpH BbIOOpPe oTBeTa. [loHOE
COBIAJIEHHE C BEPHBIM OTBETOM OllIeHHWBaeTCs | OaioM, HEeBEpHBIA OTBET WIIM €T0 OTCYTCTBHUE —
0 6amnoB.

2 tun) 3agaHue KOMOMHHMPOBAHHOTO THMAa C BHIOOPOM HECKOJIbKHX BapHaHTOB OTBETa M3
MPEIUIOKEHHBIX U Pa3BEPHYTHIM 00OCHOBAHHWEM BHIOOpA CUMTASTCS BEPHBIM, €CIIH MPABHIBHO
yKa3aHbl UGPHl U MIPUBEACHB KOHKPETHBIE apTyMEHTHI, HCIOIb3yeMbIe TIPU BBIOOPE OTBETOB.
[TomHOE coBMazieHNE ¢ BEPHBIM OTBETOM OIleHHBaeTcsi | 0ayuioM, eciii AOMYIIEHBI OITMOKN W
OTBeT OTCYTCTBYeT — () 6asios.

3 Tun) 3amaHue 3aKpBHITOTO TUIA HA YCTAHOBJICHWE COOTBETCTBHSI CUMTACTCS BEPHBIM, €CIH
YCTaHOBJIEHBl BCE COOTBETCTBUS (MO3ULMU W3 OJHOTO CTOJNOIA BEPHO COMOCTaBIEHBI C
MO3UIUSAMH APYyroro ctoidua). [TonHoe coBnazeHne ¢ BEpHBIM OTBETOM OLleHUBaeTcs 1 Gamsom,
HEBEPHBIN OTBET WJIH ero oTcyTcTBHE — () OayioB

4 tum) 3amaHue 3aKPBITOTO THIA HA YCTAaHOBJICHUE TOCIICIOBATCIILHOCTH CUMTACTCS BEPHBIM,
€CIM TPaBUIBHO yKa3aHa Bcd TocienoBaTenbHOCTh Ludp. IlonmHoe coBmameHue ¢ BEpHBIM
OTBETOM OIIEHUBAeTCs | OayioM, eCiii JOMYIIeHbBI ONTHOKHU HITH OTBET OTCYTCTBYET — () Oasuios.

5 Tun) 3amaHue OTKPBITOTO THUIA C Pa3BEPHYTHIM OTBETOM CYHMTAETCS BEPHBIM, €CIH OTBET
COBMAJIaCT C OJTAJOHHBIM TIO0 COJACPKAHHWIO W TOJHOTe. [IpaBWIIBHBIM OTBET 3a 3aJlaHue
olleHUBaeTcs B 3 OaJiia, €Cliv JIONYIIeHA O/{Ha OIIMOKa \ HETOUHOCTH \ OTBET MPaBUIILHBIN, HO HE
HOJHBIH - 1 6asu1, ecnu gomyineHo Oosiee 1 ommOKu \ OTBET HEMPaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6amoB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO JUCIUIUIMHE OOy4aromuxcs 3a04HON (popMmbl
o0yueHus, npeacTaBieHbl B Tabauie 19.



Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKaTcs B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAII, pernamMeHTHpPYIOIIUX MOPAIOK U HPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTalluU 00YyJaroUINXCs
'VAIL

11. Meroauueckue yKazaHus Uit 00yJarOMIUXCsl 10 OCBOCHUIO TUCIUILTUHBI

N3yuenne 1aHHON AUCUUILIMHBI HANPaBJIeHO HA (OPMUPOBAHNE YMEHHUH M HaBBIKOB B
00JIaCTH aHAJTUTUYECKOH T'€OMETPHH M JIMHEHHOH anreOpbl, pa3BUTHE MPOCTPAHCTBEHHOTO
IPEJCTAaBICHUS CTYIEHTa; BOOOpPAKEHUS; JIOTMUECKUX M CUETHBIX CIIOCOOHOCTEH;
OpPTaHU30BaHHOCTH TPH NPOBEAECHUH OOJNBIIET0 O00bEMa BBIYMCICHUH; HCHOJIB30BAHUS
MaTeMaTHKU JUIsl pelleHHs KOHKPETHBIX 3ajad, oOecliedeHHue OCHOBBI Ul IPUMEHEHHUs
MaTeMaTHYECKUX METO/I0B UCCIIEI0BAHMS, MOJEIINPOBAHUS, IIPOEKTUPOBAHUS,
ONUPAIOLIYIOCS HA JaHHYI JAMCUUIUIMHY, KOTOpbIE UIpaioT Bce OOJIBIIYI0 pOJIb B
COBPEMEHHOM HayKe U TEXHUKE.

11.1. Meroauyeckue yka3zaHUs A OOYYalOIIUXCS 10 OCBOEHHUIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4YEHHUE JIEKIIMOHHOIO MaTepHuala — JOIMYECKH CTPOMHOE, CUCTEMHOE,
riIy0oKoe M SICHOE M3JIoKeHHe ydeOHoro martepuaina. HasHaueHHe COBPEMEHHOMN JIEKIMH B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO HH(POPMALIMIO IO TEME, & B OCBOCHUU
(byHIaMEHTAIBHBIX TPOOJIEM IHCHUIUIMHBL, METOJOB HAYYHOTO TIIO3HAHUS, HOBEHIINX
JOCTHKEHUHM HayyHOH MbIciid. B yueGHOM mporiecce JIeKLus BBITOJIHAET METOJ0JI0IMUECKYIO,
OpPraHM3allMOHHYI0 U HH(pOpMalUMOHHYI0 (QyHKUUU. Jlekuus packpbelBaeT HOHSITUMHBIN
anmapar KOHKPEeTHOW oOsiacTu 3HaHus, €€ mnpoOsieMbl, JaeT IeJbHOE NpPEeACTaBICHUE O
JUCLUIIIMHE, IOKA3bIBAE€T B3aUMOCBS3b C IPYTUMH TACHUAILUIMHAMH.

Ilnanupyemble pe3yabTaThl IPH OCBOEHUH 00yYaroMMMUCS JIEKIIMOHHOTO MaTepHraa;

— IIOJyYEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBA3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX OIPEAEISIETCS 1LIEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TOJY4YEHHUE OIbITa TBOPUYECKONW PabOTHI COBMECTHO C MPENOAaBaTENIEM;

— pa3BUTHE MPO(ECCHOHATBHO-AEIOBbIX KauecTB, JIIOOBM K THpeAMETy H
CaMOCTOATEIIBHOIO TBOPYECKOI0 MBILIICHUS.

— HOABICHHE HEOOXOIUMOrOo HHTEpeca, HEOOXOOUMOIo IJsl CaMOCTOSITEIbHON
paboThI;

— IIOJy4YEHUE 3HAHMM O COBPEMEHHOM YPOBHE pPa3BUTUS HAyKM M TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHSI HA OJIMKaMIINe TOJbL;

— HAYYHUTBCS METOAMYECKH 00pabaThiBaTh MaTepHal (BBLAEIATH IJIaBHBIE MBICIH U
MIOJIOKEHUs, NPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATh MX B  Pa3iIMYHBIX
(bopMyIIMpOBKax);

— TOJy4YEeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOMMbIX TEPMUHOB U MOHITHH.

JIeKIMOHHBI MaTepual MOKET COINpPOBOXKIATbCA JIEMOHCTpalued ClaanfoB H
HCIIOJIb30BAaHUEM Ppa3/laTOYHOTO MaTepuajia MpU NPOBENEHHUH KOPOTKHX JHUCKycCUil 00
0COOEHHOCTSIX TPUMEHEHHUS OTJENbHBIX TEMATHK MO JUCLIUIUINHE.

CrpyKTypa NpefocTaBieHus JEKINOHHOIO MaTepraa:
— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @DOopMyIMpPOBKA TEOPEMBI.
— J10Ka3areinbCTBO TEOPEMBI.
— HNnmroctpupyromuye npumMepsl.




11.2. Meroauyeckue  yKazaHUs IS OOYYAlOUIUXCS TIO0  MPOXOXKICHHUIO
MPAaKTUYECKUX 3aHITUI

IIpakTyeckoe 3aHsATHE SBISETCS OAHON M3 OCHOBHBIX (JOPM OpraHU3aLUHN y4eOHOIo
mporecca, 3aKIIOYaroIIeiCss B BBINOJIHEHWH OOYYalOUIMMHUCSA TI0J] PYKOBOJICTBOM
IpernojaBaTenss KOMIUIEKca Y4eOHBIX 3aaHUil C LIEJIbI0 YCBOSHHSI HayYHO-TEOPETHYECKUX
OCHOB y4YeOHOW JWCHMIUIMHBI, TPUOOPETEHHs YMEHHH ¥ HaBBIKOB, OIBITa TBOPYECKOMH
JESATEIIBHOCTH.

Llenpt0  MPakTHYECKOTO 3aHATHS s OOydaromlerocs sBISETCS  MPHBHUTHE
o0yyJaromemMcsi YMEHUH U HaBbIKOB ITPAKTUYECKOHN EATEILHOCTH 110 U3y4aeMOM JUCLUIUINHE.

[Inanupyemble pe3ynbTaThl IPU OCBOEHUHU 00y4YaOUIEMCs] IPAKTUYECKUX 3aHITHIMA:

— 3aKpeIuvieHue, yrilyOJeHHe, paclIMpeHHe M JeTaau3alus 3HAaHUW INpU pelleHUH
KOHKPETHBIX 3a/a4;

— pa3BUTHE I[I03HABATEJbHBIX CIIOCOOHOCTEH, CaMOCTOSTEIIBHOCTH  MBIIUIEHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHUE HOBBIMH METOJAaMHU W METOJMKAMH M3Y4YEeHHUS KOHKPETHOW y4eOHOM
JUCHUIINHBL,

— BbIpa0OTKa CIIOCOOHOCTH JIOTMYECKOTO OCMBICIEHUS MOJYYEHHBIX 3HAHUM U1
BBITIOJIHEHUS 3aJaHUM;

— o0ecrieyeHrne palMoHAILHOTO COYETAaHUS KOJUICKTUBHON M MHIUBUAYAILHOU GopM
o0OydeHusI.

DYHKIMY TPAKTUYECKUX 3aHATUM:

— II03HaBaTeJIbHAs;

— pa3BHBAIOILAs;

— BOCIMTATEJIbHAS.

ITo xapakTepy BBINOJHSIEMBIX OOYYarOIIUMCS 3aJ@aHUM [0 MPAKTUYECKUM 3aHATUSAM
MO/IPa3ACIIAIOTCS Ha:

— O3HAKOMUTEIIBHBIE, IPOBOJUMBIE C LEJIbI0 3aKPEINICHUS M KOHKPETHU3aLUH
U3Y4YEHHOT'O TEOPETHUUYECKOTO MaTepuaa;

— AQHAJIUTHUYECKUE, CTaBAILIUE CBOEH IENbI0 IOJydyeHHue HOBOM HHpOpMmanuu Ha
OCHOBE (pOpMaTM30BAHHBIX METOJIOB;

— TBOpPUYECKHE, CBs3aHHBIE C  TOJY4YeHHEM HOBOH  HMHpOpMaLuM  MyTeMm
CaMOCTOSITENIbHO BBIOPAHHBIX MOAXO0/I0B K PELICHHIO 3a]1ay.

@®opMbl OpraHu3allii TMPaKTUYECKUX 3aHATHI omnpexaenstorcs B coOOTBETCTBUU CO
cnenn(puIeckUMU OCOOCHHOCTSAMHU y4eOHOM TUCIMIIMHBI U 1ensiMu o0ydeHus. OHU MOTYyT
IIPOBOAUTHCS:

— B UHTepakTUBHOW (opme (pelieHue CHUTyallMOHHBIX 3a/ad, 3aHATUSA 110
MOJIETMPOBAHUIO  PEaJbHBIX YCIOBUHM, [E€JIOBBIE HUIPHI, HUIPOBOE IPOEKTUPOBAHHUE,
MMUTALMOHHbIE 3aHATHS, BbIE3JHBIC 3aHATHS B OpraHu3alMu (MPEearpHsaTHs), AeoBas
yuyeOHass wurpa, pojeBas Wrpa, I[CUXOJOIMYECKHH TPEHUHI, KeWC, MO3rOBOM IITYpM,
IPYNIOBBIE TUCKYCCHH);

— B HE UHTEpPaKTUBHOHN (hopMme (BBIMOIHEHNE YIPaKHEHUH, pellieHre TUIIOBBIX 33/a4,
pelleHre CUTYallMOHHBIX 33J1a4 U JIpyroe).

MeTtoauka npoBeACHUs MPAKTUUECKOTO 3aHITHSI MOXKET OBbITh Pa3NU4YHOM, MPH ITOM
BXXHO JIOCTHIKEHUE OOIEeH eI TUCIUTUIUHBL.

TpC6OBaHI/I${ K IMPOBCACHUIO ITPAKTHUYCCKUX 3aHATHH

HpaKTI/IquKI/Ie 3aHATUA HAYUMHAKOTCA C 3aliCH B JXYpPHaAI IIperoJaBaTeiid
MNPUCYTCTBYIOIINUX CTYACHTOB. 3aTeM 00BABIISICTCS TEMa MPAKTUYCCKUX 3aHATHH.

HpenonaBaTenL YUTACT YCJIIOBHUC 3adadyu M NIpeajiara€t CTyACHTaM CaMOCTOATCIBHO
PCeHIUTL 3a4a4y, UCIIOJIb3Yyd 3HAHUA, ITOJTYYCHHBIC CTYJACHTOM Ha JICKIHUH. CTyI[eHT, KOTOpLIfI



MEPBBIM PEIIWIT 33/1auy, BBI3BIBACTCS K JIOCKE. B cllydae eciu CTyIeHT MpPaBHIBHO eI
3aady, OH moiyrydaer 5 OamoB. Ecnu cTynmeHT pemiaer 3amaqy ¢ MOMOIIBIO MPETOAaBaTes,
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 0011el cymMMe 0ajuIoB B paMKaxX MOJYJIbHO-PEHTHHIOBON CHCTEMBI.

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

11.3. Meroandeckue  ykazaHUs Uil OOydYalOmUXCS MO  MPOXOXKICHUIO
CaMOCTOSITEIILHOU PaOOTHI

B xo/1e BBIMOTHEHHS] CAMOCTOSATEIHHOU PabOTHI, 00yUYAIONIHIICS BBIMTOJIHSIET PadOTy 1O
3aJJaHHIO0 U TIPU METOAMYECKOM PYKOBOJICTBE MPEIIOIaBaTelisi, HO 0€3 ero HermocpeACTBEHHOTO
y4acTHs.

Jist oOydaronuxcsi Mo 3a04HOM (popme oOydeHUs, caMOCTOsTeNIbHAs PadoTa MOXKET
BKJIIOYATh B Ce0sI KOHTPOJIBHYIO paboTy.

B nporiecce BBIMONHEHUS] CAMOCTOSATEIBHOM PadOThI, Y 00y4aronierocs GopMHpyeTcst
1esnecoodpa3Hoe IUTAHUPOBaHHE pabodero BpPEeMEHH, KOTOpOE TO3BOJISIET UM pa3BHBATh
YMEHUSl U HABBIKM B YCBOCHHU M CHCTEMATH3allUU MPHOOPETAEMBbIX 3HAHUH, 0OECIeYrBaET
BBICOKMI YpOBEHb YCIEBAEMOCTH B MEpPUOJa OOyUYCHHsS, IOMOTAeT IIOJIYYHTh HABBIKU
MOBBIIICHUS MPO(PECCHOHATEHOTO YPOBHSI.

MeToau4ecKUMH  MaTepuaiaMi, HANpPaBISIOMIMMH  CAMOCTOSTEIIbHYIO  paboTy
00yYarOIIUX CSSBIISIOTCS:

— y4e0HO-METOIUIECCKII MaTepHall 110 JUCITUILTAHE.

11.4. Meroauyeckue ykazaHus JUIg OOydaroIUXcs MO MPOXOXKIEHUIO TEKYILIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuil KOHTPOJb YCIIEBAEMOCTH IPELyCMAaTPUBACT KOHTPOJIb KAadeCTBAa 3HAHUM
00y4Jaromuxcs, OCyIIECTBIIEMOr0 B TEUCHUE CEMECTPA C LIENbI0 OLICHUBAHUS X0/1a OCBOCHUS
JUCLUILINHBL.

B Teuenue cemectpa B cucteme aucTaHiuoHHoro oOywyenuss ['VAII B ¢opme
TECTUPOBAaHUS TPOBOJATCA JBE MPOBEPOYHbIE pPAOOTHI MO pELICHUIO 3aJad U OJUH
TEOPETUYECKHIl onpoc (MepeueHb BOMPOCOB i TECTOB pa3MelleH B «baHke BOMpocoB» B
cucreMe quctaHimonHoro ooyuenus I'Y AIT).

Pe3ynbTarhl TEKYIEro KOHTPOJISI YCIEBAEMOCTH OyyT YUUTHIBATHCS MIPHU MPOBEACHUN
IPOMEKXYTOUHOW arrecTandud (IPpU  HMCIOJIB30BAaHUM  OalbHO-pPEHTHHIOBOM  CHCTEMBI
OLICHMBAHMUS, KAKIBIH BUJ KOHTPOJI OIIEHMBAaeTcs B Oamiiax, U3 KOTOPBIX (OpMHUpYETCs
UTOTOBBIH pe3ysbTar).

11.5. Meroanyeckue  yKazaHus Ui OOy4yarOIIMXCS 1O  MPOXOXKJEHHIO
MIPOMEKYTOUYHOM aTTECTALUN.

IIpomexxyTounass — aTrecTalMss OOYYalOLIMXCA  MpeIyCMaTpUBAeT  OLCHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIFHBIX PE3YAbTATOB 00ydeHUs 1Mo qucuuiumHe. OHa BKIIIOYAET
B ce0sl:

— JK3aMeH — ¢opma OILEHKH 3HAaHWH, TOIYYEHHBIX OOyJaromuMCsi B TIpOIecce
W3yYeHHUs] BCEW NUCIUIUIMHBI WJIH €€ YacTH, HaBBIKOB CaMOCTOSITEIIEHOW paboTHl,
CMOCOOHOCTH NPUMEHSTh UX JJIS PELIeHHUsS NPaKTHUECKUX 3a/1ad. DK3aMeH, KakK IpaBHJIO,
MIPOBOJIUTCSI B TIEPHOJ] IK3aMEHAIIMOHHOW CECCHH M 3aBEpIIAeTCsl aTTECTAlMOHHOW OIEHKON
«OTIUYHOY, «XOPOILOY, «YJOBIECTBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHO.

Cucrtema OIEHOK TIPU TPOBEICHUH MPOMEKYTOUYHOW aTTECTAIlMU OCYIIECTBISIETCS B
cooTBeTcTBUM ¢ TpeOoBaHusMu [lonokeHuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
MPOMeXyTOuHOH arrecranuu ctyneHToB ['YAII, oOywatomuxcs mo mporpammam BBICHIETO



obpazoBanusi» U «O MOIYIBHO-PEUTHHTOBON CHUCTEME OLIEHKM KayecTBa yueOHOH paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUS
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceqaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




