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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarpaBjeHuto noaroToBku/ crueruanbHocTH 12.03.01 «IIpubopocTpoeHuey HampaBICHHOCTH
«ABHWAIIMOHHBIC TPUOOPHI M HW3MEPUTEIHHO-BBIYUCIUTEILHBIE KOMIUICKCH. JlucruruimHa
peanmmu3yetcs kadenpoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-2 «CnocobeH ompenensaTh Kpyr 3aJad B paMKaxX IOCTaBJICHHOHW I M BBIOHMPATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
pPECYpCOB U OTPAaHUUYECHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh eCTECTBEHHOHAYYHBIE M OOIINEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MATEMATUYECKOTO aHAJIN3a U MOJIEJIMPOBAHUS B MHXXEHEPHOU JEATEIbHOCTH, CBI3aHHON
C TMPOCKTHPOBAHHUEM U KOHCTPYUPOBAHHMEM, TEXHOJOTUSMHU IPOU3BOJCTBA TMPUOOPOB U
KOMILJIEKCOB IIMPOKOTO HA3HAYEHUSD)

Conepkanve NUCHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX YHCEJ, CUCTEMaMU JIMHEHMHBIX YpPaBHEHHM, JHMHEHHBIMM HPOCTPAHCTBAMH,
BEKTOPHOM aJireOpoil U aHAIIUTUYECKON reOMETpHUEH.

[IpenogaBanue MUCIHUIUIMHBI MpeIycMaTpUBaeT cieayroue (GopMmbl OpraHu3alud
yu4eOHOro Tporecca: JIEKIHH, NPaKTUYECKHe 3aHATHS, CaMOCTOsATeNbHas paboTa
oOyuarolerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPETYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISACT S5 3adeTHBIX enuHull, 180
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIBTATOB O0yUEHUS O JUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJISIETCS] BA)KHOM COCTaBHOM 4acThIO Kypca BBICIIEN MAaT€MaTUKHU, KOTOPBIN JIEKUT B OCHOBE

BCEM CHUCTEMBbl BBICHIETO OO0pa3oBaHHUS COBPEMEHHOTO CIEHHAINCTa M H3y4yaeT
MPOCTPAHCTBEHHBIC (POPMBI M  KOJMYECTBEHHBIC COOTHOIICHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIOCOOHOCTH; TO3BOJISIET J€MOHCTPUPOBATh LIEIEYCTPEMIEHHOCTh, OPraHU30BAHHOCTD IIPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPE/ICTBOM pEILEHHs MPUKIAIHBIX 3a/1a4 U YHUBEPCAJIbHBIM 3bIKOM HAyKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

MareMaTHuecKue METOAbl HUCCIEAOBAaHMS, MOJAEIUPOBAHUSA, IPOEKTUPOBAHMS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaUNTENIbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOLIMMCS Pa3BUTHEM HAyKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKXe KOMIbIOTepU3alel NpakTHYecku Bcex oOnacteil 3HaHui. Bo3aMOXXKHOCTH yCHeHOro
WCTIOJIb30BAHUSI MATEMATHKH JUIS PEIICHUsI KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PAaCHIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbSABISIEMbIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactu BocmHTaHWsS JUYHOCTH WENBIO IMOATOTOBKH IO JAHHOW JWCIHILIIMHE
aBiseTcd (HopMUpOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTyMEHTUPOBAHHO M SCHO
CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.

1.2. JlucumniavHa BXOIUT B COCTaB 00s13aTeIbHON YacTU 00pa3oBaTeIbHOIN MPOrpaMMBl
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB 0OYUYEHUS MO JUCLUIUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00janaTh CieTyOLUMU
KOMITETEHIIMSIMU FJTH WX 9acTsMH. KoMIeTeHInu M WHAMKATOPHI UX JOCTHKCHHS TIPUBE/ICHBI B
tabmuie 1.

Tabnuna 1 — [lepeuenb KOMIETEHIIMI U UHAUKATOPOB UX TOCTHIKEHUS

Kareropus (rpymmna)

KOI[ 1 HAMMCHOBAHHC

KOI[ U HAMMCHOBAHUC UHUKATOPA

KOMIETEHIINU KOMIETEHIIUU JIOCTUKEHHS] KOMITIETEHIIUU
VK-2.3.1 3HaTh BUIBI pECYPCOB U

VYK-2 Cnocoben OTpaHUYEHUS JJIs1 PELIEHUS TOCTaBICHHbBIX
ONPEAEINATH KpyT 3a1a4
3a/a4 B paMKax VYK-2.Y.1 ymeTs NpoBOIUTH aHAJIN3
MOCTaBJIIEHHOU IIeNTM | OCTaBJIEHHOMU 11eNu U (hOpMyIHPOBATh
U BbIOUpaTh 3aJ1a4M, KOTOpble HEOOXOIUMO PEIINUTh IS
ONTUMAJIbHBIE €€ TOCTHKEHUS

YHuBepcalbHbIE
CIocoObl UX YK-2.VY.3 ymeTs BbIABUTATH

KOMIETEHIINU

peLIeHus, UCXOA U3
JIEHCTBYIOINX
IIPaBOBBIX HOPM,
MMEOIINXCA
pecypcoB U
OrpaHUYEHUI

aJIbTEpHATUBHBIC BAPUAHTHI JEHCTBUH C
[IETBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B
pelIeHns 3a1a4, B TOM YHUCJIE C IIOMOILBIO
U (POBBIX CPENICTB

VK-2.B.2 Bi1ageTh HaBbIKaMH BbIOOpa
ONTUMAJIBLHOTO CTI0CO0a pelIeHus 3a/1a4 C
Y4E€TOM MMEIOIINXCS YCIOBUH, PECYPCOB U




OrpaHUYECHUN

OIIK-1 Crocoben
IPUMEHSTh
eCTeCTBCHHOHay‘IHbIe
1 OOIIEHHKEHEPHBIE

3HaHUS, METOJIbI
’ A OIIK-1.3.1 3Hath yH1aMEHTAIIbHBIC

MaTeMaTHIECKOTr0
3aKOHBI IPUPObI, OCHOBHBIC (PM3UYECKUE U
aHanm3a u
MO THPOBAHH B MaTeMaTU4eCKUe 3aKOHBI
poBal OIIK-1.¥.1 ymeTb npuMeHsTh
WH)KEHEPHOU
OomenpodeccroHaIbHbIE €CTECTBEHHOHAYYHBIC 3HAHHSI, METO/IbI
JeATEIIbHOCTH,
KOMIIETEHIINH MaTEeMaTUYeCKOro aHaIn3a U

CBSI3aHHOM C
MPOCKTHPOBAHUEM H
KOHCTPYHPOBAHHUEM,
TEXHOJIOTUSIMH
MIPOU3BOJICTBA
IpUOOPOB U
KOMIIICKCOB
HIMPOKOTO
HA3HAYCHUS

MOJICTTUPOBAHUS B UH)KECHEPHOM
JIeITECIILHOCTH, CBSI3aHHOM C
MPOEKTUPOBAHUEM U TEXHOJIOTHUSIMU
MIPOU3BOJICTBA IPUOOPOB

2. Mecro nucuuruinHbL B cTpykType OI1
Hucnuniuna He Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETECHHBIX CTYAEHTaMH IpH
M3Y4YEHUU B BY3€ KAaKUX-THUOO JUCIUTIINH.
3HaHus, MOTYYEHHbIE IPU U3YYEHUU MaTepuana JaHHOM JUCUUIUIMHBIL, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YYECHUU APYTUX AUCUUILIAH:
- Marematuka. Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

3. O0beM u TpyI0EeMKOCTb TUCIUTLIUHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCHUIUIMHE (M pacmpeleieHne dTO TPYJOEMKOCTH IO CeMeCcTpaMm) MpeICTaBICHbBI B
Tadnue 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

TpynoemMkocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 16 16
B TOM YHCIIC:
nexiuu (JI), (dac) 8 8
npakTudeckue/cemunapckue 3anatus (I13), 8 3
(gac)

naboparopusie pabotsl (JIP), (dac)

KypcoBoii npoekT (padota) (KII, KP), (gac)

9K3aMeH, (Jac) 9 9

Camocmoamenvnas paboma, Bcero (4ac) 155 155

Buo npomesxcymounoit ammecmayuu: 3ader,
OK3. OK3.
mubd. 3ager, sk3amen (3auer, Judd. 3auy,




Dk3.*¥)

*%
Ilpumeuanue:  kaHIUAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH JTUCUUILIMHEI 110 pa3/ieiiaM 1 BUAAM 3aHATUMN.
Pazaenpl, TeMBbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh IIPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIUILIMHBI, UX TPYA0EMKOCTh

Pa3nennl, TeMbl JUCIIUITIMHBI Jlekun I13 (C3) JIP KII CPC
(dac) (qac) (qac) (qac) (qac)
Cemectp 1

Pasnen 1. KoMIuiekcHbIe uncia u 2 2 20
MaTpHIIbI
Pasnen 2. CuCTEMBI JIMHEHHBIX 1 2 20
YpaBHEHUI
Pasnen 3. JIuneiiHble IpoCcTpaHCTBA 1 0 30
Pasnen 4. Bektopst 1 1 20
Paznen 5. IpsiMast Ha TIOCKOCTH 1 1 20
Pasnen 6. [IpsiMast 1 TUIOCKOCTD B 1 2 20
HPOCTPAHCTBE
Pasnen 7. KpuBblie BTOPOro nopsaka 1 0 25
Hroro B cemectpe: 8 8 155
Hroro: 8 8 0 0 155

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
oOydJarlolMMUCS  OMNpeNeJeHHBIX  TPYIAOBBIX  (DyHKUMHA,  CBS3aHHBIX C  Oy;ymiei
PO ECCHOHAIBHON e TETHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOuIE 4.

Tab6nuia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK
Howmep pasnena Ha3Banue u conepkaHue pa3ieioB U TEM JIEKIIMOHHBIX 3aHATUI

1. ITonsTHE KOMIUIEKCHOTO Yncia. JledcTBUS Hal KOMIUIEKCHBIMHM YMCIIaMU B
anrebpandeckoit ¢dopme. JleWcTBUs Haag KOMIUIEKCHBIMH YHCIaMH B
Tpuronomerpuueckoir popme. dopmyna Myaspa. M3pneueHue KopHs H3
KOMILUIEKCHOT'O YHCJIA.
Ilonsatne marpuubl. JIuHElHBIE Ollepauuu Hajl Marpuuamu. JInHenHas
3aBUCHUMOCTh M HE3aBUCUMOCTh MaTpull. TpaHCIIOHHMPOBAHUE MATPHILL.
YMHO)K€eHue MaTpull. MHOTOWIEHBI OT KBaJPaTHBIX MaTpPUIL

2. Onpenenurenu u ux cpoictBa. ObpatHas MaTpuna. Pemenue npocreimmx
MaTpuU4HbIX YypaBHEHUU. MaTpuyHblii METOJ pEUICHUS JIMHEHHBIX
YPaBHEHUM.

Meton Kpamepa. Meron I"aycca.
CoOcTBeHHbIE 4YHClIa U COOCTBEHHBbIE BEKTOPBHI KBaJAPAaTHBIX MaTpHIl.
@DYHKIMM OT KBaJAPAaTHBIX MaTPUI]
3. Jluneiinple mpoctpaHcTBa. Ormnpenenenne W npumepsl.  basuc n
KoopauHaThl. JluHelHble mpeoOpazoBaHus. Marpuua  JIMHEHHOTO




npeoOpa3oBaHMsI.

I'eomerpuueckue BekTopsl. OCHOBHBIE onpeieneHus. JInHeliHbie onepanuu
HaJl BeKTOopaMu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHatsl.
Cucrembl KOOPJIMHAT HA TJIOCKOCTH M B IIPOCTPAHCTBE

CkansipHO€ IpOM3BE/IEHUE BEKTOPOB. BekTopHOE Mpou3BeieHHE BEKTOPOB.
CMeniaHHO€ IPOU3BEIEHUE BEKTOPOB.

VYpaBHeHUs] NPAMON Ha IIOCKOCTH. 3aJjadyd Ha COCTABJICHUE YpPaBHEHMI
IIPSIMOM.

Yron Mexay npsiMbIMU Ha INIOCKOCTH. PaccTosiHMe OT TOYKHU 10 NIpSAMOM Ha
IJIOCKOCTH. PaccTosiHre MeX 1y napajlieIbHbIMU NIPSIMBIMU.

YpaBHeHUsI IIIOCKOCTHU. 3a7jaHKe MPsIMOi B MPOCTPAHCTRE.

Yron Mexny INIOCKOCTSAMH. YTOJI MEXIy IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosHME OT TOYKM [0 IUIOCKOCTH.
PaccrosHue Mexxay napajijiesIbHBIMHM IUIOCKOCTSIMH. PaccTosiHue oT TO4Ku
J10 NIPSIMOM B IIPOCTPAHCTBE.

Onnmunc. ['mnepbona. I[lapabona. IlonspHoe ypaBHEHHE KPHUBOH BTOPOTO

nopsiaika. KaHoHMYeckne ypaBHEHUs KPUBOM BTOPOrO MOpsIKA

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOIHIIC 5.

N3 Hux Ne
Dopmsbl .
Ne . Tpynoem- | mpaktuyeckoi | pasaena
i Tembl IpakTUUECKUX 3aHATUN MPaKTHECKHX KocTh, (dac)| moarotoskn, | mucw-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemenue
YHCIaMH B alre0pandecKoi 3a1a4
¢dopme. Tpuronomerpuueckas
dhopmMa KOMIUIEKCHOTO YHCIIa. 1 1
JlelicTBus Ha/l KOMILIEKCHBIMU
YUCIIaMH B
TPUTOHOMETpHUUYECKOU opme
2. JInnelHble onepanuu Haj Pewenue
MaTpHULAMU. 3a1a4 1 1
TpaHcrIOHMpPOBaHUE MATPHLI.
YMHOXKEHNE MaTPUI]
3. | Beluucnenue onpenenuTenei. Pewenne
OG6parnas matpuriia. Pemenne 3a1a4 1 2
MaTPUYHBIX YpaBHEHUI.
4. MatpuuHbslii METOA pEeLICHUS Pemenne
CUCTEM JIMHENHBIX YPaBHEHUH. 3a1a4 1 2
Meron Kpamepa. Meron
I'aycca
S. Pa3noxeHne BEKTOPOB 1O Pemenne
6a3ucy. Boruncnenue 3a1a4
KOOPJMHAT TOYEK B 00IIeH 1 4
JEKapTOBOM CUCTEME
koopauHar. CkansipHoe
IIPOU3BEJICHUE BEKTOPOB.




BektopHoe u cMmenranHoe
MIPOU3BEJICHUSI BEKTOPOB

6. VYpaBHeHus npsiMoi Ha Pemenue
MJIOCKOCTH. 3a7]a4uM Ha MPSMYIO 3a/1a4 1 5}
Ha TJIOCKOCTH
7. [IpsiMas 1 MIIOCKOCTH B Pewenne 2 6
MIPOCTPAHCTBE 3a/a4y
Bcero: 8
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U X TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
W3 aux Ne
Ne TpynoeMKocCTh, | MpaKTUUECKON | pazjaena
HaumenoBanue nabopatopHbix padboT pyA - | TP pasi
/o (gac) MMOJATOTOBKH, | JHMCIIHI
(gac) JIHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunel camocTosiTenbHON paboThl U €€ TPYAOEMKOCTh IPUBEIEHBI B Ta0iuLe /.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

. Bceero, | Cemectp 1,
Bua camocrositensHOM paboTh
qac yac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana 30 30
nucturuael (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIO 30 30
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13) 35 35
Kontpomnbasie pabotsl 3a04ankoB (KP3) 30 30
IToaroroBka K MpoMeXyTOYHOU 30 30
attectrauuu (ITA)
Bcero: | 155 155

5. [lepedyens yueOHO-METOUYECKOTO 0OECTICUCHUSI
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOMIMXCS IO TUCITUTUINHE (MOIYITIO)




Y4eOHO-MeTOINYEeCKHE MaTepualibl JUIsl CAaMOCTOSITENFHOW paboThl 00y4aromuxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U FIMEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/1aHUI MpHUBEIeH B TadIuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUIM

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

VK 514 BBK bexnemumieBa JILA., Tlerpouu A.1O., Uybapos 1.A. 200
22.151b42 COOpHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

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

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

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

I'VAIL 2019. - 51 c.
http://e.lanbook.co | bekiemumies, JI.B. Kypc aHanuTu4eckoil reOMETpUH U OBC Jlaup
m/book/58162 JMHEHHOMN aireOpsl. [DIEeKTPOHHbIH pecypc] —

OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekiemumiea, JI.A. COOpHHK 33134 [0 aHATATHIECKON OBC Jlanp
m/book/72575 reOMETPHUH U JIMHEHHOH anrebpe. [DIeKTpoHHBIN pecypc]

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

[MerpoBuy, U.A. UybapoB. — Dnekrpon. nqan. — CII0. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Havana iuHeiHO# anreOps 1 OBC Jlanp
m/book/71997 aHaINTHYECKas reOMeTpusl : yueOHoe mocobue / A. 1.

HoBuxoB. — Mocksa : DU3MATIIUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3aa4u MOBBIICHHON TPYIHOCTH IS OBC Jlanb
om/book/115483 CTYIICHTOB BY30B : yueOHoe nocodue / 1. B. Banos, O.

K. UBanosa, O. A. OxyneBa, H. A. ToiueHHHUKOBA ; TTO]

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

2019. — 156 ¢

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

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Beknemuines, /1. B. Kypc aHanuTu4aeckoii reoMeTpuu U OBC Jlanp
om/book/58162 JIUHEHHOM anreOps! : yueouuk / J[. B. beknemures. —

13-e wzn., ucnp. — Canxkr-IlerepOypr : Jlansb, 2015. —

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Beiciias maTemaruka. JInHeiHas OBC Jlanb

om/book/48192 anreOpa U aHaJTMTHYECKAasi TeOMETpus : yueOHOe mocodue
/I1. C. I'eBopksiH. — MockBa : ®DUSMATIIUT, 2011. —
208 c.

https://urait.ru/bco | Jluneitnas anrebpa v aHATUTHYECKASI TEOMETPHS:

de/436467 yueOHHK U TPakTUKyM uisi By30B / E. . IlnoTHHKOBa, A.

I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
MzmarensctBo HOpaiit, 2019. — 340 ¢



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://urait.ru/bc | Caburos, 1. X. Jluneiinas anrcopa u

00de/493221 aHaJTMTHYeCKasi reoMeTpusi: yaeOHoe ocoOue s
By30B / U. X. Cabutos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u aon. - Mocksa: UznarensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoga, E. I'. Jluneiinas anredpa u
0de/434042 aHanuTH4ecKas reomerpus. COOpHUK 3aTaHHIA:

yueOHoe ocodue s OakanaBprara u CrelralIuTeTa
/ E.T. IlaxomoBa, C. B. PoskxoBa. - MockBa :
WzparensctBo KOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anareopa: yueOHOE
00de/430892 noco6wue ais By3oB / E. H. JIyosiruna, E. M.
BeuromoB. - 2-e u3n. - Mocksa : U3gareinscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOPMAaIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOEHHUS JIUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

http://www.math-net.ru OO01IepOoCCUICKUIT MaTEMaTHIECKHIA TTOPTAI
http://e.lanbook.com/view | DBC «Jlaub»

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIecca M0 JUCIUIIIHHE.
[lepeueHpb ucnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIHILTHHE

[lepeuensr uCHONMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBiIeH B Tabmuiel 2.

Tabmuma 12 — CoctaB MaTepHallbHO-TEXHUIECKOH 0a3hl



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

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 VYyeOunast ayauTopust AJis 3aHATUN JEKIMOHHOTO TUIa, 3aHsATHi | yn. ['acremno, n. 15
CEeMHHApPCKOTO  THWIA, TPYNIOBBIX W  HHIWBHIYaTbHBIX
KOHCYJbTAIIUH, TEKYIIErO0 KOHTPOJSI H IPOMEKYTOYHOM
arrectaumu. OcHamenue: Crenuanu3upoBaHHas —MeOeb;
TEXHUYECKHE  CpeAcTBa  OOydYeHHS, cayXKamme A
npeacTaBiIeHus y4eOHOW uHbopManuu OOJIBIION ayTUTOPHH;
Ha0Op JEMOHCTPAIIMOHHOTO 000PYI0BAHUS

2 | YueOHas ayauTopHsl Ui TPAKTHYECKUX 3aHATHH, 3aHATuil | yin. [acremno, m. 15
CEMHUHApCKOI0  THUMA, TIPYNNOBBIX U  UHAUBUIYAJIbHBIX
KOHCYJIbTAllUM, TEKYIIEr0 KOHTPOJII M  IIPOMEKYTOYHOHN
arrectauuu. OcHamenue: Crenuanu3upoBaHHas —MeOelb;
TEXHUYECKHE  CpeACTBa  OOydeHus,  CIyxamue  JJis
npejcTaBiIeHus yueOHoH MHpopMmanuu OOJIBIION ayquTOpUu;
MIEPEHOCHOM HA0OP IEMOHCTPAIIMOHHOTO 000PYI0BAHMS

10. OueHo4HBIE CPeACTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CpPEACTBAJIE MPOBEIACHHS TMPOMEKYTOUHONW AaTTecTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHsI IPOMEKYTOYHOM aTTeCTaIlUH

Buza npomexyTo4HON arTecTaluu [lepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOJIYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHas mIKana P P (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPHUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeJnio 000CHOBBIBAET U apIYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BIIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHajl, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATypPHL;

<«XOPOIILIOY — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

«GaYTEHO» — YBSI3bIBACT YCBOCHHBIC 3HAaHWUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHMUS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMITETEHIMI

— BIIQJICET CUCTEMOM CIIEMAIIM3UPOBAHHBIX IIOHATHH.

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

— JIONyCKAaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o

— WCTBITHIBAET 3aTPYAHEHHUS B INPAKTUYECKOM IMPUMEHECHHHM 3HAHUM
«3auTEHO»
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEILMATIU3UPOBAHHBIX OHSITUH.
— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3a4TCHO)

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXKET apryMEHTUPOBATh Hay4YHbIC MOJI0KEHUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

10.3. TunoBbie KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

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

Ne i/t

[lepeuens BonpocoB (3a7a4) AJs IK3aMeHa

Kon
WHJIUKaTOpa

3aganue 1.

OTBer:

1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit opme 3arnucu
(54 2i) = (6 + 5i)

OtBer: 20+37i

2) BepHo sn yTBepkcHuUE: «/leiicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckoi popme
3aIlMCH paBHA MTPOU3BEJACHUIO JEHCTBUTEIBHBIX YaCTEH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

yTBep:kaeHue: «JleidcTBUTe/JbHAST YaCTh NPOM3BEACHUS
KOMIUIEKCHBIX 4HceJ B ajredpamveckod ¢opme 3anucu

BbBIYUCJ/IAECTCH Kak pa3HOCTb nponsneneﬂml
ACMCTBUTEJIbHBIX YACTeld U NMPOM3BEACHUS MHMMBIX YacTel
COMHOIKHUTeJIe»).

3amanue 2.

1) BbruuciuTh NpOU3BEICHNE KOMIUICKCHBIX YUCET B
anredpandeckoil popme 3anucu
(7 — 4i)# (1 + 30)

Otser: 19+17i

YK-2.3.1

HegepHno (BepHBIM 0TBETOM SIBJISIETCH




2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUST KOMIUIEKCHBIX YMCEIN B anredpandeckoit popme
3aMMCH BBIUUCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JICWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTE
COMHOXHUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBeEp:KIeHUE:
«JleicTBUTEJIbHASLT YacThb TMPOU3BEAEHUSA KOMILIEKCHBIX
yuces B ajredpandeckoii popme 3anucu BbIYMCISETCH KAK
Pa3HOCTL TNPOM3BEJAECHUS JIeMCTBUTEJIbHBIX YacTeil u
NMPOU3BeIeHUSI MHMMBbIX YacTell COMHOXKUTEJIeH»).

3ananue 3.
1) BbIYHCIUTD TPOU3BEICHUE KOMILUICKCHBIX YHCET B
anreOpanyeckoit popme 3arnucu
(7 + 4i) = (4 — 3i)

OrBert: 40-5i

2) BepHo su yTBepkaeHue: «JleiicTBUTENbHAS YacTh
MIPOM3BEICHUS KOMIUICKCHBIX YHCEIT B anredpandeckoit popme
3aIMCH BBIUUCISAETCSA KaK CyMMa IPOU3BEICHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTE
coMHOxHUTeNeln». OTBET apryMEeHTUPYITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISICTCH YTBEp:KIEHHE:
«/leiicTBUTEILHASL YACTH NPOU3BEAEHNSI KOMILIEKCHBIX YHCe] B
ajredpanyeckoii ¢gopMe 3anmucH BBIYMC/SAETCS KaK Pa3HOCTh
Npou3Be/leHUsl AeiiCTBUTEIBLHBIX 4YacTeili M NpoOW3BedeHHs
MHHUMBIX YaCTeill COMHOKMTEJIEN).

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

OtBet: 52-77i

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

OTBerT: Hesepno (BepHBIM OTBETOM SAABJIsSIETCS
yTBep:xkaeHue: «/ledcTBUTEJbHAsE YacTh NPOM3BEACHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu

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

3aganue 5.

1) BbYMCIUTH MPOM3BEICHNE KOMIUICKCHBIX YUCET B
asnreOpanyeckoit opme 3arucu




(9+6i)= (2 —7i)

OtBert: 60-51i

2) Bepno nu yrBepxknenue: «IIpou3BeneHre KOMIUICKCHBIX YHCENT
B ajredOpanyeckoil opme 3amuch MOXKET OBbITh BBIUMCIIEHO I10
IIPABWJIy BBIYUCIICHHUS IIPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYUTE.

Oteer: BepHo (Ipu 3TOM HY’KHO YYHTBIBATH, YTO  i°= - 1)

3anaHue. YVK-2.¥.1
1) BbIYHCIUTH POM3BEICHNE KOMIUICKCHBIX YHCEL.
a, = S{cusg + i sin E] n Z,= ?{cus;z+ i s:'n;—T]
T o o T o
OTtBer: 35((‘05‘5 + isin E) = 35i
2) Bepuo nu yrBepkacHHE: «JIJS BBIUMCICHUS IPOU3BEICHHUS
KOMIUIEKCHBIX ~ YHCell ~ HeoOXOAMMO  3amucatb UX B
anredpandeckoM Buje». OTBET apryMEHTUPYHITE.
OtBer: HeBepHOo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«IIpn BBIYMCICHUM NPOU3BEJACHUS KOMILUIEKCHBIX YHCeJ B
TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJbTara
BbBIYMC/ISIETCH KaK Mpou3BeleHHe MOAYyJeid MHOXHUTeleH, a
apryMeHT YHCJIa PaBeH CyMMe apryMeHTOB COMHOKUTeJIei»).
3agaHue. VYK-2.V.3
1) BbIuucIuTh YacTHOE KOMILJIEKCHBIX 17 () B
TPUTOHOMETPHUYECKOH opMe 3anucHu.
g (14
10(cos—+1i sin—
Z, 1O(cosytising)
Z, 5(cos—+izin—
2 5(cosZ+izinT)
T . . - .
OtBer: 2 (EDSE +i smg) =43+
2) Bepno nm yrtBepkacHue: «[Ipu  BBIYMCICHHH YacTHOTO
KOMILJIEKCHBIX YUCEN MOJYJIb U apIYMEHT Pe3yJbTaTa SIBISIOTCS
pe3yabTaTaMu JIeJICHUST MOJIYJISI ACJIMMOTO Ha MOJYJIb IeTTUTENs
W apryMeHTa JeluMOro Ha apryMeHT aenutens». OTser
obocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpu BBIYHMCIEHHMH YACTHOT0 KOMIUIEKCHBIX YHCEJl MOIYJb
pe3yJbTara SiBJsIeTCsl pe3yJbTaTaM JAeJIeHUus1 MOAYJIsl 1eJTUMOro
HA MOJYJb JeJuTelsl, a3 apryMeHTOM - Pa3HOCTh ApPryMeHTa
AeJMTeN sl U ApTYMEHTA 1eJTUMOr0»).
Kak Ha3zpiBaeTcs (hopMa 3arucu KOMIUIEKCHOTO YHCIIa, UMEIOIast VK-2.B.2

BUA z=|z|'(cosQ+ising), Kak HA3bIBAIOTCS B OTOU 3aIUCH |z| u (7

OTtBer: ®opMa 3aNMUCH KOMILJIEKCHOT0 YMCJIa, UMEIOIAsi B/
z=|z|*(cos@+isin@), Ha3bIBaeTC TPUITOHOMETPHYECKOM, r1e |z| —




MOAYJb KOMIUIEKCHOI'O YuC/ia, (¢ — AaPryMmeHT KOMILJICKCHOI'O
YyucJjaa

Pe3ynbpTaT KaKoi onepanyy HaJ KOMIUICKCHBIMU YHCIIAMH MOYKET
OBITH 3aIIHCAH B BUJE

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

OTtBet: B TakoM Buae MokeT ObITH 3alIMCAHA ONepPauusi
YMHO:KEHHS] KOMILIEKCHBIX YHCeJ Z1 M Z2.

OIIK-1.3.1

Pe3yabTaT Kakoi onepanuy HaJl KOMIUIEKCHBIMH YMCITAMH MOKET
OBITh 3amMcaH B Buje |Z1|:|Z2|- (COS(@1-@2) + isin(Q1-¢2)) ?
OtBeT: B TakoM BH/Ie MOKeT ObITH 3aIIMCAHA ONEPAIHsI
JeJIeHUsT KOMILUIEKCHBIX YHCeJT Z1 M Z2.

OIIK-1.V.1

3amanue 1.
1) KowmruiekcHoe unciio Z 3aucalo B alreOpandeckoi u B
TPUTOHOMETPHUUECKOH popmax:

V3 1 T T
£ = ?+ i E = 'J.{cusE+:'s:'ng]
Haitnure 12-10 crenenp yucna Z
OtBer:1

2) Kakyro ¢popmy 3amucu ymcia Bbl HCnodb3oBanu? O0ocHyiiTe
CBOM BBIOOP
Otget: [Ipn Bo3BeIeHUH KOMILJIEKCHBIX YHCE B CTENEHDb DoJiee
PAlMOHAJILHO HCIO0JIb30BAaTh TPUTOHOMETPUYECKYI0 (hopMy
3alHUCH H 1efiCTBOBATH MO CJIeYI0IeMy NPaBHIY: IPH
BO3BeJeHUH KOMILJIEKCHOT0 YHCJIa B CTeNleHb MOAYJIb YHCIa
BO3BOAMTCS B ATy CTeNeHb, ADTYMEHT YMHOKAeTCs Ha
NoKa3aTejb CTEeNeHHu.
Eciu ke ucnosib3oBath ajnredpanyeckyro ¢popmy 3anucu, To
He00X0IMMO B TaHHOM ciay4ae 12 pa3 yMHOKHTDH YMCJI0 CAMO HA
celst.

3ananue 2.

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

ZI=54+i5/3= '].U{cusg 4 isin g]

Haiigure 3-10 cTeneHs uncia Z
Ortset: -1000

2) Kakyro ¢popmy 3amucu 4uciia Bl HCoIb30Ban? O00CHY#iTE
CBOI1 BBIOOD
Otser: IIpn Bo3BeAeHNH KOMILJIEKCHBIX YHCEJ B CTeNeHb 0oJ1ee
PALHMOHAJIBLHO HCII0JIB30BATh TPHTOHOMETPHYECKYIO hopmy
3aliCcH U AeliCTBOBATH MO0 cJelyouieMy NpaBujy: npu
BO3Be/ICHUHM KOMIICKCHOTO YHMCJIA B CTeNeHb MOAYJIb YHC/Ia
BO3BOJUTCSA B 3Ty CTeNeHb, APTYMEHT YMHOKaeTcs Ha
NOKA3aTeJIb CTeNeHH.
Eciu ke ucnosib3oBath ajgredpanyeckyro ¢popmy 3anucu, To
He00X0IMMO B JAHHOM cJIy4ae 3 pa3a YMHOKHUTb YHCJIO CAMO Ha
ce0s1 (MM MCI0JIb30BaTh (OpPMYJIy COKPALLIEHHOT0 YMHOXKEHHS)

YK-2.3.1




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

2 -2
0 e )
OTtBerT:

10 -3 17
C:(—m 21 —21)

2) BriOepuTte u3 crucka nupoBbie CPEACTBA, KOTOPHIC MOTYT
OBITh IPUMEHEHBI JIJISI PEIICHUS TAaHHOH 3a/1a4H.

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

Otser: b) Wolfram Mathematica

3aganue 2.
1. Haiitu matpuny C = 44 — 5B ‘. roe
2 -2
1 4 2
a=( )B = (—1 4 )
-1 3 -4
3 —3
OtBeT:
(-6 21 -7
¢= ( 6 -8 —1)

2. Breibepute u3 cnucka nudpoBsie CPeaCTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHO! 3aJjauH.

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

Otreer: b)  Wolfram Mathematica

3ananue 3.
1. Haiitu matpuny € = 24 + 3B rze

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

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

OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.

VK-2.V.1




1. Haiitu matpuny C = 34 — 5B%, rze

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

-3
OrTBer:
-2 5 -9

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

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

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

7 13 17
C:(—M 24 —25}

2. Bribepure u3 crincka mu@poBbie cpesicTBa, KOTOPBIE MOTYT
OBITH MMPUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3a1a4u.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anummre pe3ynbraT AeHCTBUNA HaJl MaTPHUIIAMHU.

A+0=...
OtBer: A
2. 3anumuTe pe3yibTaT IeHCTBHIA HA/ MaTPUIIAMA

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

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

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

2 X(4A)=
OTtBer: 8A

YK-2.¥.3

10.

3ananue 1.
1) Haiitu npousBenenue Matpui 4 * B, rae

VK-2.B.2




o 2 5
A=(g _i 54) B=|o0 —z)

OTtBer:
-8 4 )

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

OBITH MPUMEHEHBI JJIS PEIICHUs JaHHOU 3a1aun. OOOCHYHTE
BbIOOp M (pOBOTO CpecTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- mporpammHoe odecneuenue, BKIKOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCJIEHUSIMH U
BH3YAJIbHBIM CONPOBOXKIEHUEM.

3ananue 2.
1) Haittu npousBeaenue matpun 4 * B, rne

A=(ﬂ —2 _3] B= dil —32)

1 3 0 _—
OTtBer:
AB = (_;1 _4"3)

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

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIsl pellieHusl JaHHOi 3a1a4yu oTHOcHTCA Wolfram
Mathematica- nporpammuoe odecneuenune, BKIOYAIOIIEe
00/1b1110ii HA00P MaTeMaTHYeCKUX (PDYHKIIMA B TOM 4YHcJIe
CHCTEMY KOMIbIOTEPHOIi aIre0pbl, OpHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YAJIbHBIM CONIPOBOKIEHUEM.

3ananue 3.
1) Haiitu npousBenenue Matpuil A * B, rie

L 4 3
ﬂ:(g :~'.2 53) B= 2 _03)



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

-6 6 )

18 -3

2) Bribepure u3 cnrcka 1(pPOBbIE CPEICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIs PEICHHS JAHHOH 3a1auu.

Aﬂz[

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

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI U1 pelleHus JaHHoii 3axaun orHocuTest Wolfram
Mathematica- nporpaMmmHoe odecnedeHnne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
NMOJAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONPOBOKIEHHEM.

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

A=(ﬂ —2 _3) B= j —53)

2 —4 0 3 0
OTtBer:

_[—11 6
AH_( 4 22]

2) BribepuTte u3 crircka nuQpoBbIe CPEICTBA, KOTOPHIE MOT'YT OBITh
MIPUMEHEHBI JIJISl PEIICHHUSI TAHHOW 33 Ia4H.

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

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIs1 pelieHusl JaHHOo# 3a1a4yu oTHocuTcss Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA0OpP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOJATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbHBIM CONPOBOKIEHHEM.

3anaHue 5.
Haiitu npoussenenue marpun A * B rie

2 3
4 -1 —4

A= E=11 -2

¢ D e=(i =)
OrtBer: | 14
A8 = (—2 11)
2. BoibepuTte u3 cnircka HUQPpOBbIe CPeICcTBA, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI JIJIs1 pELICHMs] JTaHHOW 3a/1auH.
a) Microsoft Access
b) Microsoft PowerPoint

C) Wolfram Mathematica

Otser: K ungpossim cpeacream, KOTOpbie MOI'YT ObITh



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

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

11.

3ananue 1.

1) Haiitu onpenenuTeb 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OtBeTt:29

2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Oteert:

Jlast Toro 4toObl BHIYUCIMTH ONpeieuTe]lb BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeIeHHUs 3JIEMEHTOB IJIABHOM INATOHAJH
BbIYeCTh INpPOM3BelleHHe JJeMEeHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 2.

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

i s

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

Otsert:

J1s1 TOro 4To0bl BBIYHMCIMTH ONpeleuTe/] b BTOPOro MOpsiaKa
He00X0MMO M3 NMPOU3BEIeHNUs 3JIeMEHTOB IVIABHOW ANAroHa n
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3agadue 3.

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

s

OtBer: 23

2) OO6ocHyiTe KaK BEIYHCIUTD OMPEACIUTENb BTOPOTrO MOPS/IKA.

Ortser:

Jl1st TOro 4Tro0bl BLIYMCINTH ONpele/iuTe/lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEJCHHS 3JIEMEHTOB IVIABHOI ANArOHAJIHN
BbIYECTh IPOM3BeJeHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

3aganue 4.
1) Haiitu onpeaenuTens 2-ro MOpsiIKa MaTPUIIBI

is sl
—14 —§

OIIK-1.3.1



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

OtBert: 0
2) OO60cHYyiTE KaK BBIYHCIHTD OMPEAEIUTEH BTOPOTO HOPSIIKA.

OTtBer:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeeUTe/ b BTOPOro MOpsiaKa
Heo0X0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JINMATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoii (1M0004YHOI)
AMATOHAJIN

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

10 3

OtBer: -5
2) OO60CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.

Otser:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe]Ib BTOPOro MopsiaKa
He00X0UMO U3 NMPOU3BEIEHUA IJIeMEHTOB IJIABHOM INATOHAJIH
BbIYECTh INpPOM3BeleHHe JJeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

OIIK-1.V.1
1 2 -1
3aganue: naHa matpuua | 3 1 2
4 -2 5
Haiinute anredpandeckue OMOTHEHUS:
Oteer: 9
12. Oteert: -7
3. Ay
OTtBeT: -5
4. A:E
Oteert: 10
5. Az
Oteert: -5
Yemy paBeH onpenenuTenb TPEYroJbHON MaTPULbI? YK-2.3.1
13. OTBeT: onpeaeuTeb TPEYTroJabHOI MATPUIIbI PABEH
NMPOU3BEACHUIO 3JIEMEHTOB IVIABHOM IMArOHAJIM.
14 O6o3HauuM Ay, A,, ., A, — CTPOKU MATPULIBI U @y; Ao v Oy - VK-2.V.1

JIEMCTBUTEIIbHBIE YHCIIA.
Ecnu cymecTByeT Takoit Habop dncen, Cpean KOTOPHIX €CTh XOTS-




OBI OZJHO YUCJIO OTJIMYHOE OT HYJISI, U TIPU ATOM JIMHEHHas
KOMOHMHAIHS CTPOK MATPHIIBI C STUMHU YHCIAMH paBHA HYJICBOM
CTpOKE:
a, 4, + a,A, +--+a, A, =0,

rge 0 = (0,0,..,0).
Kak B 3TOM cilydae Ha3bIBalOTCS CTPOKU MaTPHUIIbI?

OtBer: Takue cTPOKM MATPHUIIBI HA3LIBAKOTCS JIMHEHHO
3aBHCHMbIMH

15.

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eaunnunas MaTpHILa N -Iro NOpsJIKa.
Kak Ha3bIBalOTCS Takue MaTPUILbI?

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

YK-2.¥.3

16.

3ananue 1. Haittu matpuny X u3 ypapaenust A * X = B, rnue
-1 2 =7 —4

4= (—2 5) 5= (—1? —9)

Otser:
12

xX= [_3 _1)

3ananue 2. Haiitu matpuny X u3 ypasHenus 4 =X = B, rnae
(1 2 _(—9 —4

A_(E —4} B_(zz'. 10)

Ortser:
_(5 2

X= (—z —1)

3ananue 3. Haiitu matpuny X u3 ypapaenust A * X = B, rue

-1 3 —-10 -7
A= B=
( 2 —4} ( 14 12)

Otser:
1 4

xX= (_3 _1)

3ananue 4. Haiftu matpuny X u3 ypaBauenust A * X = B rne
1 =2 /9 6

4= (3 —?] 5= (29 19)

OTser:
_ {5 4

xX= (_2 _1)

3ananue 5. Haiitu matpuny X u3 ypaBHenus 4 # X = B rne
_f1 -3 _ {14 5

4= (2 —8) 5= (34 12)

Ortser:
_(5 2

X= (—3 —1)

YK-2.B.2

17.

Kak HazpIBaeTcs cuctemMa anredpanyeckux ypaBHEHUH, KaKI0€e U3
KOTOPBIX SIBISIETCS TUHEHHBIM?

Otser: Takas cucreMa ypaBHeHHI Ha3bIBA€TCA CHCTEMOMH
JIMHEHHBIX ajiredpanvyecKux ypaBHeHU

OIIK-1.3.1




18.

Kakue MeTonpl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
YpaBHEHUI BaM U3BECTHBI?

OtBer: MeToAbl pelieHUsI CHCTEM JIMHEHHBIX ajredpandeckKux
ypaBHeHuii: meTroa Kpamepa, meton I'aycca, MeTox MaTpHYHBIX
yYpaBHeHHii (¢ UCNOJIb30BAHNEM 00PATHOM MAaTPHUIIbI).

OIIK-1.V.1

19.

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

Oteer: Eciu onpegeanreb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHHUSA CHCTEMBbI
JIMHeHHBIX YypaBHeHuil ['aycca, npyrue metoabl (MeTO/x
Kpamepa u MeToa MATPUYHBIX YPAaBHEHHI) MOT'YT
NPUMEHATHCS NP YCJIOBHH, YTO MATPUIIA CHCTEMbI
KBaJlpaTHas U ONpeJe/IMTe/b e¢ He PABEH HYJII0.

VK-2.3.1

20.

CpaBHuTe ycn0BUs IPUMEHEHHSI METOJIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO peleHNs] CHCTEMBI JIMHENHBIX
areOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM cilydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJPaTHON?

Otser: Eciim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJINYeCTBO YPABHECHUI He
COBIIAJAI0T), TO MIPUMEHSAETCSH TOJbKO METO UCCJIeIOBAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHu#i ["aycca, Apyrue MeToabl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHH ) MOTYT
NPUMEHATHCS MPH YCJIOBHH, YTO MATPHLA CHCTEMBI
KBa/IpaTHAsl U ONpeeJIUTe/Ib ee He PABeH HYJII0.

YK-2.V.1

21.

[Ipu KaKOM yCIIOBUH OJHOPOHAS CUCTEMa JIMHEHHBIX YpaBHEHUH
UMEET HEHYJIEBOE pelieHue?

OtBer: OqHOpPOAHAN CHCTeMa JHHEHbIX YPABHEHUI UMeeT
HeHyJIeBoe pellleHHe TOI/Aa H TOJbLKO TOI/a, KOrjaa eé paHr
MEeHbIlIe YHCJIA HeM3BeCTHBIX.

YK-2.¥.3

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAUHAT, B KOTOPOU
KaKJasi TOUYKa Ha MJIOCKOCTH OIPENEISAETCS IBYMS YHCIaMHU -
MOJIIPHBIM YIJIOM U MOJSIPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCS MOJISIPHOM
CHCTEMOI KOOpPAUHAT.

VK-2.B.2

23.

Kaxk Ha3bIBaeTcs cuctemMa KOOpAUHAT, B KOTOPOH Kaxaasi TOUKa B
POCTPAHCTBE OIpeeseTcs TpeMs ynciamu - (I, 6, @), Tae r—
paanyc-BeKTOp TOUYKHU, 6 U ¢ — 3€HUTHBIN U a3UMYTaIbHBIN YTIIbI
COOTBETCTBEHHO?

OtBer: Takas cucreMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPAUHAT.

OIIK-1.3.1

24,

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

OIIK-1.V.1

25.

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

OTtBer: BekTop, HAYAJI0 KOTOPOI0 COBNAAAET C €ro KOHI[OM,
Ha3bIBAETCS HYJEBBIM BEKTOPOM.

VK-2.3.1

26.

ITo xakoil popmyse onpenensieTcs CKalsipHOe IPOU3BeIeHUE
BEKTOPOB?

YK-2.V.1




OTtBer: CkajsipHOe Npou3Be/ieHNe BEKTOPOB OIpe/iessieTcs mo
dopmyae |dl = |b| = cosa

27.

[To xakoit popmyre BHIYUCIAETCS CKATSIPHOE MPOU3BEICHHE

BEKTOPOB @ U b , €CIIH M3BECTHBI KOOPMHATEHI BEKTOPOB B
nekaptoBoii cucteme (B cucreme : 0X, Oy, 0z)

OtBer: CkajqsipHOe NPOU3Be/leHHEe BEKTOPOB Onpeaessiercs mo
q)opMy']-[e ﬂ.t’ b.t’ + ﬂ}'b}' + ﬂﬂ'bﬂ'

YK-2.¥.3

28.

[To xakoit popmyIie BEIYUCISAETCS BEKTOPHOE TIPOU3BEICHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, 2)?

OtBer: BekTOpHOE IpOM3BeAeHHE BEKTOPOB ONpPeEAeIAeTCs 10
popmyie
i j k
X M 5
Xn Va e

VK-2.B.2

29.

[To xakoii popmyIie onpenensercs MoayJIb BEKTOPHOTO
IIPOU3BE/IEHUSI BEKTOPOB?
OtBer: BesimunHa MojyJisi BEKTOPHOIO IPOM3BeIeHUS

BEKTOPOB onpenesiercs: mo gopmyue |l = |b| = sin(ab)

OIIK-1.3.1

30.

YeMy paBHO pacCTOSIHHE OT TOUKH JI0 MPSMOii?
Otger: PaccTosiHue OT TOUKH /10 MPSIMOiIl PABHO /IVITUHE
nepneHAUKYJIsIpa, ONYIIEHHOr0 U3 JAHHOH TOYKH Ha MPAMYIO.

OIIK-1.V.1

31.

3ananue 1. CocTaBuTh ypaBHEHUE NPSIMOM HPOXOJAIIEH uepes
x+2 yv—9

touky M(2,4) v nepreHIuKyISIPHON MPAMOi ey = e

OTBer 3ammcaTh B BHUAE YpPaBHEHHWsS TMPSMOH C  YIJIOBBIM

kod(uUImeHTOM

Otser:

¥y=-1,25x+6,5

3aganue 2. CoCTaBUTh YypaBHEHUE NPSAMON MPOXOASIIEH uepes
TOUYKY M(1,—4) u NEPIEHIUKYIIIPHON IpsIMON
—4x —5y+14=0,

OTBer 3ammcaTh B BHUAE YpPaBHEHHWsS TMPSMOHW C  YIJIOBBIM
K03 pULIEHTOM

Ortser:

¥=1,25x—5,25

3aganue 3. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASAUIEH uepes
x+le y—-9

touky M(—1,—3) u napamiensHoi mpsmMoit

—4 -5
OtBer 3ammcaTth B BHUJC ypaBHEHUS TMPSMOH C  YIJIOBBIM
Kod(uUImeHTOM
Otger:

¥y=1,25x—1,75

3aganne 4. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIeH uepes

VK-2.3.1




touky M(1,—1) u neprenaukynsapHo# npsimoit ¥ = —5x + 2.
OtBer 3ammcaTth B BHJE YPaBHEHHs MPSIMOM C  YIJIOBBIM
K03 uUIeHTOM

OrtBer:

¥y=02x—1,2

3aganne 5. CoCTaBUTh ypaBHEHHUE MPSMOM MPOXOASIICH uepes

. L x+1 y—6
touky M(3,1) 1 nepueHaUKYIAPHOM IPAMOI —5 = —4
OtBer 3amMcarb B BUJIE YpPaBHEHUS TMPSIMOM C  YIJIOBBIM
ko3 durmeHTOM
OrtBer:

¥y=-—1,25x+4,75

32.

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

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

YK-2.V.1

33.

Chopmynupyiite  HeoOXoauMOe U JOCTAaTOYHOE  YCIOBHE
napauieIbHOCTH MPSIMOU U TIJIOCKOCTH.

OTtBer:

Jns Toro, yro0bl MpsiMasi U IJIOCKOCTh ObLIM HMapajllejbHbI,
He00X0AMMO H [J0CTAaTOYHO, UYTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTM ¥  HaNpaBJSIOIIMA  BEKTOpP MNpsAMOd ObLIH
nepneHIUuKyJIsIPHbI.

YK-2.¥.3

34.

KakuM ypaBHeHHEM ONMCHIBaeTCA IMpsAMas, NPOXOsMIas uepes
TOYKY (X0, Yo, Zo) M HMEOIIAs HaNpaBJAOIUNA BEKTOp C
koopauaatamu (I, m, n)?

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

m, N) uMeeT BUJ x_{xn =22 _ %
m mn

VYK-2.B.2

35.

Kakxnm YPaBHCHHUEM OIMUCBIBACTCA IPAMast, IPpOXOoAAiasa 4€pe3 ABC
TOYKH (X1, Y1, Z1) U (X2, Y2, Z2)?

OTtBeT: YpaBHeHHe NPSIMOi, NPOXOAsLIel Yepe3 ABe TOYKH (X1,
X—X]_ — }'—}'1 — 3—31
¥-E ¥IU¥L  E3TE)

Y1, Z1) u (X2, Y2, Z2) ©MeeT BUJL

OIIK-1.3.1

36.

Kakum 06pa3oM MOKHO 3a/1aTh IPSIMYIO C TIOMOIIBIO IBYX
IJIOCKOCTEMN?

OtBer: YpaBHeHHE ABYX NepeceKalMXCH MJIOCKOCTEH — 3TO
YPaBHEHHE NPSAMOil B IPOCTPAHCTBE

OIIK-1.V.1

37.

C nomo1ibio Kakoil popMyIIbl MOKHO HANTH yroi Mexay

IpsAMbIMU?

OTBeT: yroa Me:xay NpsiMbIMU MOKHO HAWTH U3 (OPMYJIbI
aysag

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

COs@ =

NPAMBIX

VK-2.3.1




38.

Hopmais k mmockoctr umeet kKoopauHatsl (A, B, C); koopauHaTe
HarnpasJsroero Bekropa npsmoit (I,m,n)/

C moMoIipIo Kakoi GopMyIsibl MOKHO HAUTH YTOJI MEXITY TIPSIMOU U
MJIOCKOCTBIO?

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

(popmybl

. |Al + Bm + Cn|
sing =

,,“."}12 _|_32 + o V"!f + me + nZ

YK-2.V.1

39.

[To kakoit popmyIie MOKHO ONPEAESIUTh PACCTOSIHUE OT TOUYKH 10
IIJIOCKOCTH?

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

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

VK-2.V.3

40.

HammummTe kaHOHHYECKOE YPaBHCHUC JJIIMIICA.

OtBer: KanoHH4yecKoe ypaBHEHHE YJLIMIICA HMEET BH/I
2 2

x ¥

az b2

VYK-2.B.2

41.

Hanummure kaHoHMYECKOE ypaBHEHUE TUIIEPOOPBI.

OtBer: KanoHH4Yeckoe ypaBHeHHEe rUNepO0JIbI HMeeT BUJ
2z Z

X ¥ 1

a® b?

OIIK-1.3.1

42,

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

OIIK-1.V.1

Tabnuua 16 — Borpocs! (3a1aun) ams 3adeta / qudd. 3auera

Bompocsr (3amaun) aiis 3aueta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.

Ne i/t

[Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHBIM MJIAHOM HE IPETYyCMOTPEHO

MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[lepeuenp TeM nis KypCOBOTO IPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOT'O MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcOBOIl pabOThI
Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel sl mpoBeneHUsT NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

Ne
/i

[TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon
WHJUKATOpa

TunoBoi BapuaHT TECTOB
1 cemectp
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y+2 Z+4
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)63
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Kaxkas n3 TOYEK
JEKUT HA MPSMOH y =

—2X +1?
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[Mpsmasty = 2x + 5

obpazyer ¢

1) w9
2) 19(-2)

OIIK-1.V.1
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[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,
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PEIICHHS] CUCTEMBI CHCTEMBbI paBeH 6
JTMHEHWHBIX 3) onpenenurens | 4) ["aycca
anreOpanyecKux CHCTEMBbI paBeH
YpaBHEHUNU HYIIIO
IPUMCHSIOTCS B TOM 5) Marpuna =He | 6) OGparHoii
clrydae, eciH ... KBaJIpaTHas MTPHIIBI
OtBer

1) 2)

1) 4)

1) 6)

3) 4)

5) 4)

(Mucrpykuus:  Ilpouwrtaiite  TekcT U
YCTaHOBUTE CcoOoTBeTcTBHE. K  Kaxmaoi
MO3UIUN, JaHHOW B JIEBOM CTOJOIIE,
noJ0epUTe COOTBETCTBYIOUIYIO MO3UIIHIO
(MM HECKOJIBKO COOTBETCTBYIOLIMX) B

IIPaBOM CTOJIOIIE)

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

A= B=
IPOBEPKY. { 3 —4} (23 lﬂ)

OrtBer:

_(5 2
X = [_2 _1)

(ITpounTaiiTe TEKCT M 3aNMILIUTE PA3BEPHYTHIN
000CHOBAHHBII OTBET).

OneHuBaHuE TECTOBBIX 3aJaHUM:

- 3ajgaHuMe KOMOMHMpPOBAHHOIO THIIA C BBIOOPOM OJHOTO BEPHOIO OTBETAa M3 YETHIpEX
IPEUIOKEHHBIX U 000CHOBaHMEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM MPAaBWIBHO yKa3zaHa Ludpa
U TIpUBEIEHbl KOHKpPETHBbIE AapryMEHThl, HCIOJb3yeMble Npu BbIOOpe oTBeTa. [lonHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WM €ro OTCYTCTBHE —
0 Gamos.

- 3agaHve KOMOMHUPOBAHHOTO THIA C BBIOOPOM HECKOJBKHUX BapHAHTOB OTBETa U3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BbIOOpa CUMTAETCS BEPHBIM, €CIIM MPaBHIBHO
yKa3aHbl UGBl ¥ MPUBEIEHBl KOHKPETHBIE apryMEHTHI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TomHOE COBMazieHNE ¢ BEPHBIM OTBETOM OIleHUBaeTCs | 0ayuioM, eciii JOMYIIEHBI OITUOKN W
OTBET OTCYTCTBYeT — () 6aJIOB.




- 3aHaHI/Ie 3aKpPBITOTO THUIIA HA YCTAHOBJICHHUC COOTBCTCTBUA CUUTACTCA BCPHBIM, CCJIU
YCTaHOBJICHBI BCE COOTBETCTBHS (MO3MLMHM M3 OJHOTO CTOJOINA BEPHO COMOCTABICHBI C
HO3UIUAMH Apyroro croibia). [loiaHoe coBmageHune ¢ BEpHBIM OTBETOM OLlCHUBaeTcs 1 Gamiom,
HEBEpPHBIIl OTBET WK ero oTcyTrcTBre — 0 6asioB

- 3a):[aHHe OTKPBITOT'O TUIIA C PA3BCPHYTBIM OTBECTOM CUHUTACTCA BCPHBIM, €CJIM OTBCT COBIIAAACT
C ITAJIOHHBIM IO COJCPKAHUIO U MONHOTE. [IpaBHIIBHBII OTBET 3a 3aJaHHE OILICHMBACTCS B 3
Oaia, ecu JIOMyHIeHa OJHA OmMOKa \ HETOYHOCTh \ OTBET NPaBHIbHBIA, HO HE MOJHBIN - 1
Oat, eciu omyiieHo oosee 1 ommOKu \ OTBET HenpaBWIIBbHBIH \ 0TBET 0TCYTCTBYET — O OAILIOB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHIUIUIMHE OOYYAIONIMXCS 3a04HON (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONIME  HPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJAEPKATCA B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTUpYOMUX TMOPSAOK W TMPOUEAYPY
MPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi O0yYarOIIUXCSl 0 OCBOCHUIO UCIUILTUHBI
(Huoice npusoosmces pekomenoayuu no COCMagieHuo 0aHHo20 pazoena)

11.1. Metoauueckne yka3zaHus [ OOYYaIOIIMXCS IO OCBOCHUIO JIEKIIMOHHOTO
MaTtepuana (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKOE€ W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasHaueHue cCOBpeMEHHOW JIEKIIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBITOTHSET METOI0JIOTHYECKYIO,
OpPTaHM3AIMOHHYI0 U WHPOpMAIMOHHYIO (QyHKIWHU. JISKIHsS pacKphiBaeT MOHATHHHBIN ammapat
KOHKpETHON o0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHWE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.

[InaHupyeMble pe3ylbTaThl MPU OCBOSHUHU 00YUYAIONIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJy4eHHE COBPEMEHHBIX, II€JIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUU, YPOBEHBb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIONMy4Y€HHE OMBITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIOIaBaTeleM;

— pa3BuTHEe TpodecCHOHANBHO-IENOBBIX  KauecTB, JIOOBM K  TpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TIONy4YeHHEe 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONIMKAKIIINE TOIbL;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepHall (BBIACIATH TJIABHBIC MBICTH U
MOJIOKCHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSATh WX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJy4eHHWE TOYHOTO TOHUMAHUS BCEX HEOOXOMMBIX TEPMHHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCSA JEMOHCTpalUUEd CIaWioB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JHUCKYCCHUH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OT/ICITBLHBIX TEMATHK 110 TUCITUTUIHHE.

CTpyKTypa npeocTaBiIeHHs JEKIIMOHHOTO MaTepuana:




- OHpGI[eJICHI/IH MAaTCMAaTUYCCKUX TCPMHUHOB.
DopMyJIHPOBKA TEOPEMBI.
Jloka3aTenbCcTBO TEOPEMBI.
Wnmoctpupyronye npumepsl.

11.2. Metoauueckue yka3zaHUs JUIsi OOy4YalOIIMXCS MO MPOXOXKACHUIO MPAKTHUYECKUX
3aHITHH (eciu nPpedyCMOmpeHo y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTueckoe 3aHSATHE SABISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3zaluu y4eOHOro
npoliecca, 3aKII0YaoNIasics B BBITOJHEHHH 00YJalOUIMMHUCS T0JI PYKOBOJICTBOM ITPETO1aBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCHUTUTMHBL, TPUOOPETEHHsI YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

[enbro MpakTUYECKOTO 3aHIATHS ISl 00y4aroIIerocs SBISETCS MPUBUTHE 00YUAIOIIMMCS
YMEHUH 1 HaBBIKOB MIPAKTUYECKOH IEATEIFHOCTH 110 U3y4aeMON AUCLIUIUINHE.

[Tnanupyemble pe3yabTaThl IPU OCBOEHUHU O0YUYAIOLIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKpeIuvieHue, YriayOJieHHe, pacIIUpeHHe M JeTalu3alis 3HAHWHA IpH pEeIIeHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIILUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBJaJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4eOHOM
JUCIUILIINHBI,

— BBIpA0OOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJIaHNI;

— ofecrieyeHue palMOHAIBLHOTO COYETAaHUsl KOJJICKTUBHOM M MHAMBHIYaIbHON (Gopm
oOyueHusl.

TpeOoBanus K NPOBEICHUIO TPAKTUYCCKUX 3aHATUN

[IpakTryeckne 3aHATHA HAYUMHAIOTCA C 3alHCH B OKYpPHaT MpPENoJaBaTess
IPUCYTCTBYIOLUX CTYACHTOB. 3aTeM O00BSABISAETCA TEMA IPAKTUUECKUX 3aHATHH.

[IpenogaBaTens YMTAeT yCIOBHE 3afadd U TpeUIaraeT CTYACHTaM CaMOCTOSITEIBHO
PeLuTh 3ajjauy, UCIIOb3Ys 3HaHUS, OJYyYEHHbIE CTYI€HTOM Ha JieKuuu. CTyJeHT, KOTOPBIH
MIEPBBIM PEIIWII 3a7ady, BBI3BIBAETCS K JOCKE. B ciydae eciim CTyIEeHT NMpaBHIIbHO PELIHI
3ajady, OH mosy4aer 5 OamoB. Ecnu cTyneHT pemiaer 3a1ady ¢ MOMOIIbIO MPEnoaaBaTes,
TO moiy4yaer 4 Oaimna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYACHTOB (BKJIOYas OLIEHKY
MIOCEIIAeMOCTH) TepeBoJiATcs B OOHychl (kadectBo) oT O mo 5 OGamioB. DT OOHYCHI
N00aBIAOTCS K 001Iel cymme 0amioB B paMKaxX MOJYJIbHO-PEHTUHIOBOI CHCTEMBI.

CryneHtaM BbIIaeTCs JIOMAallHEe 3aJlaHHe B BHUJAE 3aJlad, KOTOpbIE OHU CHAIOT B
YCTaHOBJIEHHBIE CPOKH.

11.3. MeToauueckue yKazaHus sl OOYJArOIIUXCS O MPOXO0KACHUIO CAaMOCTOSATEIHHON
paboTsl

B xozie BHIOTHEHHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jlnst oOydvaronuxcsi Mo 3a04HOM ¢GopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKIIIOUYATh B ce0s1 KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUSI CaMOCTOSATEIBLHON paboOTHI, Yy oOydaromerocss (GopMHUpPYeTCs
1enecoo0pa3Hoe IAHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHI>1, oOecrieunBaeT BBICOKHHA
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YeHHS, MOMOTaeT NOMYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.



MGTOI[I/I‘ICCKI/IMI/I MaTepI/IaHaMI/I, HaHpaBJI)IIOIL[I/IMI/I CaMOCTOHTCHLHYIO pa60Ty
00yJaroNTUX CSASBIISFOTCS:
— Y4eOHO-METOAMYECKUI MaTepHal o JUCLUILINHE;

11.4. MeTtoauueckue yKazaHMs [UIsl OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIeNIbI0 OILICHMBAHMS X0Jla OCBOCHUS
JUCLUIUINHBI.

B Tteuenue cemectpa B cucreme auctaHmuoHHoro oOyuenus ['YAII B dopme
TECTUPOBAHUS IPOBOAATCA JBE IPOBEPOUYHbIE pPAOOTHI IO PEIICHUIO 33Jady M OJUH
TEOpeTUYeCKHil onpoc (rmepeueHb BOMPOCOB i TECTOB pa3MelieH B «baHke BOMpOcoB» B
cucreme quctanimonHoro ooyyenus ['Y AIT).

Pe3ynbTathl TEKyIIEro KOHTPOJISI YCIEBAEMOCTH OyyT YUUTHIBATHCS IIPU MPOBEACHUN
MIPOMEXKYTOUHOM aTTecTanuu (IpU  HCIOJIb30BAaHUM  OaJUIbHO-PEHTHHIOBOM  CHCTEMBI
OLICHUBAHUS, KAXKIBIH BUJ KOHTPOJIA OICHHBAeTCs B Oamiax, U3 KOTOPBIX (QOpMHUpYyeTCs
WTOTOBBIN PE3YIILTAT).

11.5. Meroauyeckue ykazaHus JIjisi OOYYarOUIMXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTECTaLUU.

IIpomexxyrounass  arrectanust  oOyyarolIMXCsl ~ HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTATOB 00y4deHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHH, MOJYyYCHHBIX OOYdYalONIMMCS B IIpPOIECCe
U3y4eHHsl BCel AMCLUIUIMHBI WM €€ YacTH, HAaBBIKOB CaMOCTOATENIBbHOM paboThl, CIOCOOHOCTH
OPUMEHSATh MX JUId PEIICHUs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IpaBUJIO, MPOBOIUTCS B
NIEPUOJ, SK3aMECHALIMOHHOW CECCHMM M 3aBEPLIAETCS AaTTECTALMOHHOM OLICHKOM «OTJIIMYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

— Cucrema OLEHOK IIpU IPOBENEHUU IIPOMEXYTOUHOM aTTeCTalMy OCYLIECTBIISIETCA B
cooTrBeTcTBUM ¢ TpeboBaHusMHu Ilonoxenuit «O TekyleM KOHTpPOJIE YCIIEBAEMOCTH U
POMEXKYTOUHOM aTTectanuu cTyAeHToB I'Y AL, oOy4aromumxcs mo nporpaMmam BBICILIETO
oOpa3zoBanus» U «O MOAYIBHO-PEHTUHIOBOI CHCTEME OLIEHKH KadecTBa y4eOHOW paboThl
ctyneHToB B ['YAII».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




