MHWHHCTEPCTBO HAYKH U BBICIIET'O OBPA30BAHUS POCCHUICKOI
DEJIEPALIUU
Q)e.:(epanbﬂoe FOCyZ(apCTBeHHOC AaBTOHOMHOE 06pasosa‘renbﬂoe YYpEXXOCHHUE BBICIIErO
obpazoBanus
"CAHKT-IIETEPBYPI'CKUI I'OCY IAPCTBEHHbIM YHUBEPCUTET
ABPOKOCMHYECKOTO ITPUBOPOCTPOEHU ST

Kagenpa Ne 1

YTBEPXIAIO
Pyxosozurens o6pasosaressHoit mporpamMmel

JIOLLK.T.H.

Jluer cornacosanus paboueit mporpamMms! HCLH IUTHHEL

Iporpammy cocraswun (a)

(OKHOCTS, V4. CTETIEHB, IBAHHE)

FO.B. Bakuieesa

,,7, ? 0 74 e
K.TLH., JOL. : T O e U. 10. [TuposkeHko
(nomiHoCTS, yu. CTemeHs, 38anue) / (nonnucs, nata) (MHuumansl, Gamunus)

I[Iporpamma onoGpeHa Ha 3acenaHum kadenpsr Ne |

«03» depans 2025 r, nporokon Ne 02/1

3asenyrowmnit kadempoit Ne 1

(noanmen)

«10» despans 2025 r

PABOYAS TIPOTPAMMA JIUCLIMIUIMHBI

«MaremaTtika. AHanMTHYECKas! TEOMETpHUS U NHHEHHas anrebpa»
(HanMeHOBAHHE THCLIMIUTHHBL)

(yu. cTemeHs, 3BaHue) [f(non?ncb, nara) (umvumanet, bamurs)

- >
A.¢.-M.H. 101, i / //(250§£§ A.O. CMupHOB

3aMecTUTeNs AMPEKTOpa HHCTUTYTA Ne2 4ecKoi pabore

JOIL,K.T.H.,AOL. H.B. Mapkosckas

Kon nanpasnenus noarorosku/ 11.03.01
CIIELHAILHOCTH _
Haumenopanue Hanpasnenns
Pangnorexuuka
TOJArOTOBKH/ CIIELHUATBEHOCTH
HaumeHoBanue PanuoTexHuuecKkne CHCTEMBI PATHONOKALUH |
HapaBJIEHHOCTH PafMOHaBUI ALK
®opMa 06yueHus 3a04Has
I'on npuema 2025

Cankr-TlerepGypr— 2025

7
(ROMKHOCTS, yu. CTeneHs, 38aHMe) Wucs, nara) (uuuuHansl, damiTis)



AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HarpaBjeHuto moaroroBku/ crnemuanbHocTH 11.03.01 «PaamorexHuka» HampaBJICHHOCTH
«PaanoTexHUYeCKre CUCTEMbI PAJANOJIOKAUA U paJuoHaBUTAllUNy. JluCUUIIMHA peanu3yeTcs
kadeapoi «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-2 «CnocobGeH ompenemnsaTh Kpyr 3ajad B paMKaxX ITOCTaBJICHHOW 1M W BBIOMpaTh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
pPECYpCOB U OTPAaHUUYECHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh eCTECTBEHHOHAYYHBIE M OOIINEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MATEMATHYECKOr0 aHAIN3a U MOJICIIMPOBAHUS, TEOPETUUECKOT0 U IKCIIEPUMEHTAIBHOIO
UCCJICIOBAHMSI B MPO(PECCHOHAITBHON IeATETHHOCTIY

ConepxaHve JHUCHMIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C TEOpHUEHN
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMU JIMHEWHBIX YpaBHEHUW, JIMHEWHBIMU MPOCTPAHCTBAMHU,
BEKTOPHOH anreOpol U aHATUTHIECKON TeOMETPHCH.

[IpenogaBanue MUCIHUIUIMHBI MPEIyCMATPUBACT cleayronue (HopMbl OpraHU3aNUuN
yu4eOHOro Tpolecca: JeKyuu, HnpaKkmuyecKkue 3aHAmus, CcamocmosmenvHas paboma
obyuarowe2ocs.

[IporpamMMoil IMCUMIUIMHBI IPELYCMOTPEHBI CIEIYIOLIME BUAbl KOHTPOJIA: TEKYLIUN
KOHTPOJIb YCIICBAEMOCTH, TIPOMEKYTOUHAS aTTecTalus B (hopMe IK3aMeHa.

OO0mas TpyA0€MKOCTh OCBOEHHS JUCUUIUIHHBI COCTaBIseT 5 3a4eTHbIX enuHuil,180
YacoB.

SI3bIK 00yUYeHUs IO TUCIHUILTUHE KPYCCKUI.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus TUCITUTITUHBI
HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJISIETCS] BA)KHOM COCTaBHOM 4acThIO Kypca BBICIIEN MAaT€MaTUKHU, KOTOPBIN JIEKUT B OCHOBE

BCEM CHUCTEMBbI BBICHIETO OO0pa3oBaHHS COBPEMEHHOrO  CIIELHUANUCTa M HU3Yy4aeT
MPOCTPAHCTBEHHBIE (POPMBI M  KOJUYECTBEHHBIE COOTHOIICHHS OKPY)KAIOIIETro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJCHTa; CTUMYJIHPYET €ro BOOOpaXEHHE; pPAa3BUBACT €ro CYETHBIC
CIOCOOHOCTH; MO3BOJISIET J€MOHCTPHPOBATH LIEIEYCTPEMICHHOCTh, OPraHM30BAHHOCTD IIPU
MIPOBEICHUH 0OJIbIIET0 00beMa BHIYUCICHUN; 0ObEANHACT OOJIBIIMHCTBO PAHHEE U3YUYEHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUsI IPUKIAIHBIX 3a/1a4 U YHUBEPCAIbHBIM S3bIKOM HAYKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

MareMaTHuecKue METOAbl HUCCIEAOBAaHMS, MOJAEIUPOBAHUSA, IPOEKTUPOBAHMS,
OIMPAIOIIYIOCS HA JaHHYIO AUCIUILUIMHY, HTPAIOT BCE OOJBIIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaUnTEeNbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOIIMMCS Pa3BUTHEM HAyKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKe KOMIbIOTepU3aliel IpakTHuYecku Bcex oOnacteil 3HaHni. Bo3aMOXXKHOCTH yCHEHOro
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbABIIEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactu BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBisieTcd (opMUpOBaHHE CHOCOOHOCTH JIOTMYECKM BEPHO, APIyMEHTHUPOBAaHHO M SICHO
CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.

1.2. JlucumminHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOMN MPOTPaMMEI
BhIcIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHp MmIaHUPYEMBIX PE3yJIbTATOB O0YUEHHUS 110 AUCITUTIINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pesynbrataMu ocsoeHus OIT BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYarOUIUICS NOJKEH 00sagaTh CIEAYIOLUUMU

KOMIICTCHIUAMU HJIN UX YaCTAMHU. KOMHeTeHLII/II/I U MHAUKATOPBI UX NOCTHKCHUS NIPHUBCIACHBI B

tabnurue 1.
Tabnuua 1 — IlepeyeHb KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHMSI
Kareropus (rpynma) Konn Kona n HauMeHOBaHWE HHIUKATOPA
HAauMEHOBAHUE
KOMIIETEHIINH JIOCTHKEHUS KOMIIETEHIIUU
KOMIETEHIIUU

VYK-2 Cnocoben VK-2.3.1 3HaTh BUIBI pECYPCOB U
ONPEENATh KpyT OTpaHUYEHUS JJIs PELIEHUS MTOCTaBICHHbBIX
3aJ1a4 B paMKax 3a1a4
ITOCTaBJIECHHOMN VYK-2.Y.1 ymeTs NpoBOIUTH aHAJIN3
IIEJIM ¥ BHIOUpATh MIOCTaBJIEHHOMU 11eNTH U (hOpMYITHPOBATH
ONTUMAJIbHbIE 3aJ1a4M, KOTOpbIe HEOOXOIUMO PEIIUTh AJIs €€

YHuBepcanbHbIe
CHoCcOOBI UX JOCTHOKEHUS

KOMIIETEHIIUH
pELIEHHUs], UCXOs VYK-2.VY.3 ymeTp BbIABUTATh AIbTEPHATHBHBIC
U3 JEHCTBYIOLINX BapHUaHTHI ICUCTBUI € 1IeTbI0 BBIOOpa
IIPaBOBBIX HOPM, ONTUMAJIBHBIX CIIOCOOOB pelIeHMs 3a/1a4, B
HUMEIOLIUXCS TOM YHCJI€ C IOMOIIBIO IIU(PPOBBIX CPEJCTB
pecypcoB u VYK-2.B.2 BraseTs HaBbIKaMu BBIOOpA
OrpaHUYEHUN ONTUMAJILHOTO crloco0a pemeHus 3a/1a4 ¢




Y4E€TOM MMEIOIIUXCS YCIOBHM, PECYPCOB U
OrpaHUYECHUN

OIIK-1.3.1 3Hath (pyHIaMEHTAJIbHBIE 3aKOHBI
OIIK-1 Criocoben | mpupoabl U OCHOBHBIE (PU3HUECKUE U
UCIIOJIb30BaTh MaTeMaTHYeCKUe 3aKOHbI

IIOJIOKEHUS, OIIK-1.Y.1 ymers npuMeHsTh (hru3nyecKue
3aKOHBI U METOJbl | 3aKOHBI U MaTEMAaTU4ECKNUE METOJIbI JJIs

Oo6menpodeccnoHanbHbIC
CCTECTBCHHBIX HAYK | PEIICHUS 3a/1a4 TEOPETUYCCKOTO U

KOMIIETEHIINH
Y MaTeMAaTUKH JUIsl | IPUKIAAHOTO XapakTepa
peleHus 3a1a4 OIIK-1.B.1 BnaageTs HaBbIKaMu
MHKCHEPHOM UCIOJIb30BaHUs 3HAaHUN (DUBUKH U
JIeATETbHOCTH MaTEeMaTUKH JJI PEIICHUs 3aa4

HH)KeHepHOfI JCATCIIBHOCTHU

2. Mecro nucuumumnbl B cTpyktype Ol
JucuummHa He 0a3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYIEHTAMU TPH
U3y4EHHUH B By3€ KaKuX JMOO JUCLUIUINH.
3HaHUsl, MOJTYYEHHbIE IPU M3YUYEHUU MaTepuaja JAaHHOM JUCLMILIMHBL, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS IPU U3YYEHUU IPYIUX JUCLIUILINH!
- Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKas CTATUCTUKA

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI
JlanHbie 00 00IIEeM OO0BeME JUCIUILIMHBI, TPYJOCMKOCTH OT/AEIBHBIX BHUJOB Y4E€OHOMH
paboTHI 10 TUCUIHUTUIMHE (M PACIIPEICTICHIE TOW TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABICHBI B
Tabimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITTHBI

pr,Z[OGMKOCTL 10

Bun yuebHoit paboTbl Bcero ceMecTpam
Nol
1 2 3
Oobwan mpyooemKocmp OUCYUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npakmuyecKkoi no020moeKu
AyoumopHnuie 3anamus, BCEro vac. 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 8 8
npakTuueckue/ceMunapckue 3anarus  (I13), 8 8
(gac)

nabopaTtopHubie padoTs (JIP), (uac)

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

HK3aMeH, (4Jac) 9 9
CamocmoamenvHnas paboma, Bcero (dac) 155 155
Buo npomesxcymounoit ammecmayuu’ 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3. OK3.
DK3.**)

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJOEMKOCTH JUCIUILTHHBI IO pa3eiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI ¥ KX TPYJOEMKOCTh TIPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh




Pazmensl, TeMBI JUCITUTUTHHEI Jlexmn I13 (C3) JIP KII CPC
(dac) (qac) (qac) (qac) (qac)
Cemectp 2
Paznmen 1. KommutekcHele yncna u 1 1 25
MaTpHIIbI
Pasnen 2. CucTeMbI JIMHEHHBIX 1 2 25
YpaBHEHUI
Pasnen 3. JIuneliHbIE TPOCTPAHCTBA 1 0 25
Pasnen 4. Bekrops! 1 2 20
Paznen 5. [psiMasi Ha TIOCKOCTH 1 1 20
Pasnen 6. [IpsiMast 1 IUIOCKOCTD B 1 2 20
POCTPAHCTBE
Pasmen 7. KpuBbie BTOporo mopsiaka 2 0 20
Hrtoro B cemectpe: 8 8 155
Hroro: 8 8 0 0 155
[IpakTHyeckass MOArOTOBKA 3aKIIOYaeTCs B HEMOCPEACTBEHHOM  BBIIOJHECHUHU
OOyJaroIUMHUCS  ONPEACICHHBIX  TPYAOBBIX  (GYHKIMH,  CBA3aHHBIX C  Oyayiei

HpO(l)CCCI/IOHaJIbHOI;’I JACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI IPUBEIACHO B Ta0HIIC 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pasznena

HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1.

ITonsTHE KOMIUIEKCHOTO Yncia. JledcTBUS Hal KOMIUIEKCHBIMM YHMCIIAaMU B
anreOpandeckoit ¢dopme. JlelcTBUS HaJ KOMIUICKCHBIMH YHCJIaMU B
Tpuronomerpuueckoir popme. dopmyna Myaspa. M3pneueHue KopHs H3
KOMILIEKCHOTO YHCJIA.

Ilonsatne marpuubl. JIMHEHHBIE oOllepauuu Haj Marpuuamu. JInHenHas
3aBUCUMOCTh W HE3aBUCUMOCTb MaTpull. TpaHCIOHMpOBAaHWE MAaTpPUILL.
YMHOkKEeHHEe MaTpull. MHOTOWIEHBI OT KBaJIpaTHBIX MaTpHll (4 Jaca)

Onpenenurenu u ux cpoiictBa. ObparHas MaTpuia. Pemenne mpocreimmx
MaTpuU4HbIX YypaBHEHUH. MaTpuyHblli METOJ PEIICHUS JIUHEHHBIX
YPaBHEHUM.

Meron Kpamepa. Meron I"aycca.

CoOcTBeHHbIE YHCla U COOCTBEHHbIE BEKTOPBI KBAJIPAaTHBIX MAaTpHII.
@DYHKIUY OT KBAJIPATHBIX MaTPHI]

Jluneiinple mnpoctpaHcTBa. OmpeneneHue U npuMmepbl.  basuc u
koopauHaTel. JluHeliHble  mpeoOpas3oBaHusd. MaTpuna — JTHHEHHOTO
npeoOpa3oBaHusl.

I'eomerprueckue BekTopsl. OCHOBHBIE onpeneneHus. JInHelHple onepanun
HaJ BekTopamu. JIuneiiHas He3aBuCUMOCTh BeKTOpoB. basuc. Koopaunartst.
CuctemMbl KOOPIMHAT HA IIJIOCKOCTH M B IPOCTPAHCTBE

CkansipHOe TPOM3BEICHHE BEKTOPOB. BEeKTOpHOE NPOM3BEICHUE BEKTOPOB.
CMeIanHoe TPOU3BEJICHUE BEKTOPOB.

ypaBHeHI/IH HpﬂMOfI Ha ITJIOCKOCTH. 32[,[[3‘-11/1 Ha COCTaBJICHUC ypaBHeHI/Iﬁ




MPSIMO.

VYron Mexay npsiMbIMU Ha IUIOCKOCTH. PaccTostHue OT TOUKH 10 IPSIMOU HA
IJIOCKOCTH. PaccTosiHMEe MeX 1y napajuielIbHbIMU MPSIMBIMU.

6. YpaBHEeHMsI IIIOCKOCTU. 3a7jaHKe PSIMON B IPOCTPAHCTBE.

Yron Mexny INIOCKOCTSAMU. YTOI MEXIy IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTossHME OT TOYKM 10 IUIOCKOCTH.
PaccrosHne Mexxny napajliesIbHBIMHU IUIOCKOCTSIMH. PaccrosiHue oT TOuku
J10 NIPSIMOY B IIPOCTPAHCTBE.

7. Onnmunc. ['mnepbona. I[lapabona. IlonspHoe ypaBHEHHE KPHUBOH BTOPOTO
nopsiaka. KaHoHMYecKkHe ypaBHEHUs KPUBOM BTOPOrO MOps KA

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

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
DOpMBIIPAKTH o
Ne . Tpynoem- | mpakTHYECKOM | pa3aena
i Templ IpakTUYECKUX 3aHATUI 4ECKHX kocTh, (4ac)| moarotoskn, | aucw-
3aHATUN
(gac) JIMHBI
Cemectp 2
1. | MeiicTBus HaJ KOMILJIEKCHBIMU Pemenue
qrclaMu B alreOpandeckon 3a1a4
dbopme. Tpuronomerpuieckas
dhopMa KOMIUIEKCHOTO YHCIIA. 1 1
JleicTBUs HaJ KOMITJIEKCHBIMHU
YHCJIAMH B
TPUTOHOMETPHUYECKOU (opme
3. JluHeliHble onepanuu Hajl Pemenue
MaTpULIaMU. 3a1a4
TpaHcOHMpPOBaHUE MATPULL.
YMHOXEHNE MaTPUIL] 1 2
Brlunciienue onpenenurenei.
OOpatHas marpuna. Pemenue
MaTpUYHBIX YPABHEHMII.
6. Matpu4Hblii METOJ peLICHUS Pewenue
CUCTEM JIMHENHBIX YPaBHEHUM. 3a7a4
Meroa Kpamepa Merog 1 2
l'aycca
9. PasnosxeHne BEeKTOpPOB 110 Permenne
6a3ucy. Beruncnenue 3a1a4
KOOPJMHAT TOYEK B 001IeH 1 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10. CkansgpHO€E MPOU3BENECHNE Pemenue
BEKTOPOB 3a1a4 1 4
BexTopHOE u cMmemaHHoe
MIPOU3BEICHUS BEKTOPOB
13. VYpaBHeHUs IpsIMOiL Ha Pemenue 1 5
IJIOCKOCTH. 3a/1a4




15. [IpsiMast 1 MIIOCKOCTH B Pemenne 9 6
MIPOCTPAHCTBE 3a1au
Bcero: 8

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabmuua 6 — JlabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
Ne TpynoeMKoCTb, | TPaKTUYECKOU | pa3aena
HaumenoBanne 1abopaTopHbIX padoT Py - | TP p
/o (gac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJIarOIIHXCs
Buibl camocTosiTenbHOM paboThl U €€ TPYJA0EMKOCTh ITPUBEICHBI B TabHIle 7.

Tabmuua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
30 30
nucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 30 30
ycneBaemoctu (TKVY)
Jomamaee 3amanue (J13) 30 30
KonTponbabie pabotsl 3a0uHnKoB (KP3) 35 35
IToaroToBka K MpOMEKyTOYHOU 30 30
atrecranuu (ITA)
Beero: | 155 155

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS
JUISL CAMOCTOSITETTLHOM PabOThI 00YUAIONINXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3JAaHUN

HepequL MEYAaTHBIX U 3JICKTPOHHBIX y‘Ie6HBIX W3IaHui NIpUBCACH B Ta6JII/II_[e 8.

Tabmuna 8— [lepedeHb MEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA




KomuectBo

SK3EMIULIPOB B
U gll_ﬂig)/ec bubnuorpadudeckas ccpuika OuomMoTeKe
(KpoMe AIIEeKTPOHHBIX
AK3EMILTSIPOB)
VK 514 BBK bexnemumiera JILA., TTerpoBuu A.1O., Uybapos 1.A. 200
22.151 642 COopHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

JUHEeHHO# anrebpe: Yueb. mocooue / [Ton pen. 1.B.
Bbexnemuriesa. — 2-e us., nepepad. — M.: DUSMATIIUT,
2006. — 496 c.

YK KasakoB A.Sl, MakapoBa M.B. Maremaruka. 50
517.521(075.8) Ananurndeckas reomerpust: yued. [Tocobue / CII0.:
I'VAIL 2019. - 51 c.

http://e.lanbook.co | beknemuries, J[.B. Kypc aHanuTHuecKoi TeOMETPUH U 9BC Jlanb
m/book/58162 JMHEHHOM aireOpsl. [DIEKTPOHHBIH pecypc] —
OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.

http://e.lanbook.co | beknemuriera, JI.A. COOpHUK 33134 M0 aHATUTHIECKOM 9BC Jlaus
m/book/72575 reOMETPHUH U JIMHEHHOH anrebpe. [DIeKTpOHHBIH pecypc]
/ J1.A. Bexnemurena, /I.B. bexnemumes, A.1O.
[MerpoBuy, U.A. UybapoB. — Dnekrpon. nqan. — CII0. :
Jans, 2016. — 496 c.

http://e.lanbook.co | HoBukos, A. Y. Hauana nuneiiHoii anreOpbl u OBC Jlanp
m/book/71997 aHAIMTHYECKas FeOMeTpHs : yueOHoe mocobue / A. 1.
HoBuxos. — Mocksa : DU3MATIIUT, 2015. — 376 c.

https://e.lanbook.c | Maremaruka. 3aa4n MOBBINICHHON TPYIHOCTH IS OBC Jlaup
om/book/115483 CTYIICHTOB BY30B : yueOHoe nmocodue / 1. B. UBanos, O.
K. UBanosa, O. A. OxyneBa, H. A. ToimueHHHUKOBA ; TTO]
penaknueii . B. UBanoBa. — Cankt-lletepOypr : Jlans,
2019. — 156 ¢

Wenera, A. M. Jlunelinas anreOpa. AHaJIUTHUECKAS 9BbC Jlann
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnera, I1. 1.
om/book/152265 IMpunytkas, W. J1. Yepusix. — 5-e u3j-e, ucnp. u 101, —
Hosocubupck : HI'TY, 2019. — 183 c..

https://e.lanbook.c | Beknemuines, /1. B. Kypc aHanuTu4eckoii reoMeTpuu U OBC Jlanp
om/book/58162 JIUHEHHOM anreOps! : yueouuk / J[. B. beknemures. —

13-e u3zn., ucnp. — Cankr-IlerepOypr : Jlans, 2015. —

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Beicinas maTemaruka. JInHeiHas OBC Jlanb
om/book/48192 anreOpa U aHaJTMTUYECKAsi TeOMETpus : yuyeOHOe mocodue

/TI. C. I'eBopksin. — MockBa : ®DUSMATIIUT, 2011. —

208 c.
https://urait.ru/bco | Jluneitnas anrebpa u aHATUTHYECKAst TEOMETPHS:
de/436467 y4eOHMK U NpakTHKyM st By30B / E. T'. [TnoTHuKOBa, A.

I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; noj
penakuueii E. I'. IInotHukoBoil. — Mockaa:
MzmarensctBo FOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Caburos, U. X. Jluneiinas anre0pa u

0de/493221 aHAJIMTHYECKas TEOMETPHS: yueOHOe TToco0ue JIJIst
By30B / 1. X. Cabutos, A. A. Muxanes. - 2-¢ u3a.,
ucnp. u non. - Mocksa: M3garensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoBa, E. I'. Jluneitnas anredpa u
00e/434042 aHanmuTH4yeckas reomeTpusi. COOpHUK 3a1aHUiL:

yaeOHoe mocodure /yis 0akajaBpuara U CrieluainTeTa



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

/ E.T. IlaxomoBa, C. B. PoskxoBa. - MockBa :
W3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aiareopa: yueOHOE
00de/430892 noco6ue ais By3oB / E. H. JIyosiruna, E. M.
BeuromoB. - 2-e u3n. - Mocksa : U3narenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeyeHb AMEKTPOHHBIX 00Pa30BaATEIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN cetn « HTepHeT»

Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(pOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS JUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumeHnoBanue

http://www.math-net.ru OO01IepOoCCUICKUIT MaTeMaTHIECKHIA TTOPTAI
http://e.lanbook.com/view | OBC «Jlanb»

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOTO 0OECHEeUeHUs, HCIOIB3YEeMOTO0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoLiecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Ta6mmma 10— [TepeyeHsr mporpaMmMHOTo o0ecrieueHus
Ne i/m HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4. Wolfram Mathematica

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca MO AUCIUILTHHE

[lepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

9BC Jlanb

9. MarepuanbHO-TeXHUYECKas 6a3a
CocraB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBiIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHIUYCCKON 0a3hl

Ne HanmeHnoBaHMe cOcTaBHOW 4acTH Howmep aynuropun
/I MaTepUuaIbHO-TEXHUYECKOUN 0a3bl (Tipu HEOOXOMMOCTH )

1 | Yuebnas aynuTopus s 3aHITHIA JIGKIIMOHHOTO THMA, 3aHATUH | yi. [actemo, 1. 15,



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

CEMHUHApCKOr0  THUMA, TPYNNOBBIX U  UHAWBUIYAJIbHBIX
KOHCYJIbTAllU{, TEKYIIErO0 KOHTPOJIL M  IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crenuanu3upoBaHHas — MeOelb;
TEXHUYECKHE  CpeACTBa  OOydeHus,  CiIyxamue  JJis
npejcTaBieHus yueOHoW HMHpopManuu OOJIBLION ayJUTOPUH;
Ha0Op AEMOHCTPALIMOHHOTO 000PYIOBaHHS

2 | YuebHas ayauTopus JJid NPAKTHUECKUX 3aHATHM, 3aHaTui | yu. [acremno, 1. 15,
CEMHUHApCKOTO  THUMA, TPYNNOBBIX W  WHAWBHUIYAIbHBIX
KOHCYJIbTAllMi, TEKYIIero KOHTPOJS U IPOMEXKYTOUHOU
arrectauuu. OcHamenue: Crenuanu3upoBaHHas —MeOenb;
TEXHHYECKME  CpelacTBa  OOydeHus,  clyxamue  JJis
npeacTaBieHus yueOHoW uHGopMau OOJIBIION ayIUTOPUU;
NIEPEHOCHOM Habop AEMOHCTPALMOHHOTO 000PY10BaHUS

10. OueHouHBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJISI MPOBEIACHHUS MPOMEKYTOUHONW AaTTecTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHsI IPOMEKYTOYHOM aTTeCTAIUH

Buza npomexyTo4HON arTecTanuu IlepedyeHp OLICHOUHBIX CPEACTB

DK3aMeH Cnucok BONpoCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIETEHIIUN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHAs mIKaIa P P (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEJIOBATEIFHO U TPAMOTHO €T0 M3JIaraer;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeIIUATM3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPaATyPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAaHUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOU CIIeMAaTN3NPOBAHHBIX TTOHITHH.

«XOPOLLIO»
«BaYTEHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMMpasCh HA 3HAHUSA TOJBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHECHHHM 3HAHMM
HaIpaBJICHUS;
— cn1abo apryMeHTUPYeT HayYHbIC TTOJI0OKEHNS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIeCTBEHHbIE  OMMOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY i
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIIPABIICHUY;
«HE 3aYTEHOY

— UCTIBITHIBACT TPYAHOCTH B IIPAKTUUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (hOPMYTUPYET BBHIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3amaun) nis sKk3aMeHa IpeicTaBlIeHbl B Tadimie 15.

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

Ne i/t

Kon

Ilepeuenp BOIPOCOB (3a1a4) A SK3aMeHa
p P (sana) 1 WMHJMKaTOpa

3aganue 1.

1) BbIYHCIUTD NPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3armcu
(54 2i) = (6 + 5i)

OtBer: 20+37i

2) BepHo sn yTBepkacHuUE: «/leiicTBUTEIbHAS YaCcTh
NPOM3BEACHUS KOMITJIEKCHBIX YHcel B areOpanyeckoit popme
3aIlMCH paBHA MMPOU3BEACHUIO JEHCTBUTEIbHBIX YaCTE
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

OTBer:

yTBep:kaeHue: «JleidcTBUTeJbHAST YAaCTh MPOU3BEACHUSA
KOMILUIEKCHBIX 4HceJ B ajredpamveckod ¢opme 3anucu

BBIYHCJISETCH KakKk Pa3HoOCTh NPou3BeAeHUs
AEMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKHUTeJIe»).

3agadue 2.

1) BbruuciuTh NpoU3BeCHNE KOMIUICKCHBIX YUCENT B
anredpandeckoi popme 3anucu
(7 — 4i) = (1 + 3i)

Otset: 19+17i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOM3BEICHUST KOMIUIEKCHBIX YUCEIN B anredpandeckoit popme
3alMCH BBIUUCIISIETCS KaK PA3HOCTh MPOU3BEIACHUS
JIEWCTBUTEIIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTeu

YK-2.V.1
OIIK-1.V.1

Hegepno (BepHBIM 0TBETOM SIBJISIETCH




COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBeEp:KIeHHUE:
«JlelicTBUTEJbHAS 4YacThb TMPOU3BEAEHUSA KOMILIEKCHBIX
yuces B ajredpandeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTL TNPOM3BEeJAECHUS JAeHCTBUTEJIbHBIX YacTeil u
NMPOU3BeIeHUS] MHMMBbIX YacTell COMHOXKUTEJIeH).

3ananue 3.
1) BbuHCIUTD NPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3arnucu
(7 + 4i) = (4 — 3i)

OrBer: 40-5i

2) Bepno nmu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOM3BEICHUST KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3alMCH BBIUUCISETCA KaK CyMMa IPOU3BEICHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTei
coMHOxHUTeNen». OTBET apryMEeHTUPYITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«JleiicTBUTE/ILHASL YACTH NPOU3BEAEHNSI KOMILIEKCHBIX YHCe] B
ajnreopanyeckoid ¢Gopme 3anucH BBIYHCISAETCHA KaK Pa3HOCTH
Npou3BeleHUs1 IeCTBUTEIbHBIX YacTeid M MNPOW3BeIeHUs
MHHUMBIX YaCTeil COMHOKHMTeJIe).

3ananue 4.
1) BbIYHCIUTD NPOU3BEICHUE KOMILUICKCHBIX YHCET B
anreOpanyeckoit popme 3armcu
(9 — 4i) * (8 — 5i)

OtBet: 52-77i

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

OTBerT: Hesepno (BepHBIM OTBETOM fABJIsIeTCS
yTBepaxaeHune: «J/leiCTBUTEJbHAS 4YACTh MNPOU3BEICHHUS
KOMILUIEKCHBIX 4MceJl B ajredpamyveckoid ¢opme 3anucu

BbIYMCJISCTCH KaK pa3HoCTh Npou3BeeHUs!
NeHCTBUTEJbHBIX YACTeil U NMPOU3BeIeHUsI MHUMBIX YacTei
COMHOKUTeJICH).

3ananue 5.

1) BbYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit popme 3arucu
(94 6i)% (2 —7i)

OTtBert: 60-51i
2) Bepno nu yrBepxaenue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoi (opme 3amucu MOKeT ObITh BBIUKCIEHO IO




MmpaBuly BbIYUCIICHUA TMPOU3IBCACHHUSA MHOTI'OYJICHOBY OtBeT
apryMEeHTUPYWTE.

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

3aganue. OIIK-1.V.1
1) BbIYUCIUTD TPOU3BEICHNUE KOMIUICKCHBIX YHCEL.
a, = S{cusg + i sin E] n Z,= ?{cus;z+ i s:'n;—T]
T a - T -
OTBert: 35((‘05‘; + i sin E) = 35i
2) BepHo nm yrBepkaeHue: «Jlisi BBIYHMCICHUS TPOM3BEICHUS
KOMIUIEKCHBIX ~ 4YuCell ~ HeoOXOAMMO  3amucaTb UX B
anreOpanyeckoM Buae». OTBET apryMeHTHPYUTE.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KAeHMe:
«IIpu BBIYMCJIEHHMH NPOM3BeJeHUS KOMIUIEKCHBIX 4YHCe]l B
TPUTOHOMETPHYECKOM popme MOJYJIb pesyJjbTara
BbBIYMCJISIETCH KaK Ipou3BeleHHe MOAYJeid MHOXKHUTeIeH, a
apryMeHT 4MCJIa paBeH CyMMe apryMeHTOB COMHOKHTeJIeil»).
3agaHue. OIlK-1.Y¥.1
1) BbruuciuTh 4acTHOE KOMILIEKCHBIX quce B
TPUTOHOMETPUUYECKON (hOopMe 3aIUCH.
g (14
10(cos—+1i sin—
Zy Lleos;+ising)
Z, S(cos=+izin-
T - - T o »
OtBer: 2 (EDSE +i smg) =3 +i
2) Bepuo nu ytBepxkaeHue: «lIpu BBIYMCIEHHH YacTHOTO
KOMIUIEKCHBIX YHCET MOJIYJIb U apIryMEHT pe3yJbTaTa SIBISIOTCS
pe3yspTaTaMH AeJIEHUS MOAYJS ASIMMOrO Ha MOAYJIb IEIUTENs
U apryMeHTa JAeIuMOro Ha aprymeHT genutens». OTBer
oOocHyiiTe.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KAeHHe:
«IIpn BBIYHCIEHHM 4YACTHOI0 KOMILUICKCHBIX 4YHCe]T MOIYJIb
pe3yJibTaTa fBJISeTCS Pe3yJibTAaTaM JieJIeHUs MOAYJIsl 1eJIMMOro
HAa MOAYJIb JEJHTEJsl, 3 apITYMEHTOM - Pa3HOCTb apryMeHTa
JAeJTUTeJISl U APTyMEeHTAa 1eJTUMOTI0»).
Kak HaszpiBaercs popma 3anucu KOMIUIEKCHOTO YKCIia, UMEoIas YK-2.3.1
BUA z=|z|-(cos@+ising), Kak Ha3bIBAlOTCS B ITOM 3amMCH [z| U @?
OtBer: ®opMa 3anMCcH KOMILIEKCHOI0 YHCJIA, MMEIOLIAs BH/L
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPHUYECKOIA, I]1e |Z| —
MOAYJIb KOMIIJICKCHOT'O YHCJIa, () — APIYMEHT KOMILICKCHOI 0
yHciIa
Pesynbrar kakoi onepanuy HaJl KOMILIIEKCHBIMHA YUCIIAMHU MOKET YK-2.3.1

OBITH 3aIMCAH B BUJE
|Z1] - |Z2| (cOS(@1t@2) + isin(p1t@2)) ?




OTtBet: B TakoM Buae MoxkeT ObITH 3alIMCAHA ONlePalMs
YMHOKE€HHSI KOMILUIEKCHBIX YHces Z1 U Z2.

Pe3ynbrat kako# onepanuu HaJl KOMILUIEKCHBIMUA YUCIaMHU MOKET
OBITh 3amMcaH B Buje |Z1|:|Z2|- (COS(@1-92) + isin(Q1-¢2)) ?
OTtBet: B TakoM Buae MokeT ObITH 3alIMCAHA ONepPauusi
JAejJeHus] KOMILIEKCHBIX YHCeI Z1 U Z2.

VK-2.3.1

3ananue 1.
1) KowmrmiekcHoe Ynciio Z 3alicano B alreOpandecKoi u B

TPUTOHOMETPHYCCKOIT hopMax:
v 3 1 T T
g = ?-I- i E = 'L{cﬂsg-l—fs:'ng]
Haiinure 12-10 crenens yucia Z

OtBet:1

2) Kakyro ¢popMy 3ammucu 9uciia Bbl HCIobp30Bain? O00CHY#TE
CBOM BBIOOP
Ortsert: Ilpn Bo3BeAeHNH KOMILJIEKCHBIX YHCeJ B CTeNeHb 0oJiee
PalMOHAJIBLHO UCI0JIb30BATh TPUTOHOMETPHYECKYI0 opmy
3allMCH U IeliCTBOBATH MO CJIeAYI0LIeMY NPaBUJLy: IPH
BO3Be/IeHUHM KOMILJIEKCHOI0 YHCJIAa B CTelleHb MOAYJIb YHMCJIa
BO3BOJUTCH B 3Ty CTelleHb, APTYMEHT YMHOKAETCS Ha
MOKa3aTelIb CTENEeHH.
Eciu ke ucnosib3oBath ajnredpanyeckyro ¢popmy 3anucu, To
He00X0UMO B JaHHOM cJiy4yae 12 pa3 yMHOKHTH YHCJI0 CAMO HA
ce0s.

3aganue 2.
1) KomruiekcHOE YnCIIo Z 3aIiCcaHo B anreOpanyecKon u B
TPUTOHOMETPHUECKOH opmax:
T w

Z=54+i3/3= 10(cos + isin )

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro dpopmy 3anucu dncna Bl ucnonb3opanu? O0ocHyiiTe
CBOM BBIOOP
OrtBer: IIpyn Bo3BeIeHNH KOMILICKCHBIX YHCeJ B CTelleHb OoJiee
PAlMOHAJIBLHO HUCIIOJIBL30BATH TPUTOHOMETPHUYECKYI0 Gopmy
3aNMCH U AefiCTBOBATH MO CJEeAYIOIeMY NpPaBuiIy: NPH
BO3BeleHNH KOMILJIEKCHOI0 YHCJIa B CTeleHb MOAYJIb YHCJIa
BO3BOJIMTCS B 3Ty CTelleHb, apDIYMEHT YMHOKAeTCsl HA
NnoKa3areJib CTeleHH.
Eciin ke ncnonb3o0Bath ajaredpanyeckyro ¢gopmy 3anmucH, To
HEe00X0AMMO B IAaHHOM cJiy4ae 3 pa3a yMHOXKUTH YHUCJI0 CAMO HA
ceds1 (MJIM MCN0JIB30BAaTh (POPMYJIYy COKPAILLIEHHOI'0 YMHOKEHHUS)

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

3ananue 1.
1) Haiitu matpuny € = 44 + 3B" rze

VK-2.3.1
YK-2.¥.3




Ot1BeT:
10 -3 17
¢= (—m 21 -2 1J

2) BeibepuTe u3 criMcka nuppOBBIC CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

3ananue 2.
1. Haiftu matpuny C = 44 — 5B rzie

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

c=(s 5 1)

2. Brwibepute u3 cnmcka nupoBbie CPEACTBa, KOTOPHIE MOTYT
OBITH MPUMCHCHBI JJIA PCIHICHHA ,HaHHOﬁ 3aa4yiu.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Otrser: b)  Wolfram Mathematica

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

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

—4 -3
OrtBer:
_{ 8 5 -8
€= (—m 18 —15}
2. Bri6epute u3 cniricka HUQpoBbI€ CpeicTBA, KOTOPbIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.
1. Haittu matpuny C = 34 — 5B, zie




3 -3
OrtBer:
—2 -9
C=
( 4 —6 6 )
2. Bribepure u3 crincka uQpoBbie CpeicTBa, KOTOPBIE MOTYT

OBITH IIPUMCEHCHBI JJIS pCHICHUA HaHHOfI 3aJa4H.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
Orser: b)  Wolfram Mathematica
3aganue 5.

1. Haiitu matpuny C = 44 + 3B% e

1 -2
1= 3 e 3)

—3
Ortser:
7 13 17
=
(— 14 24 -2 5}
2. Bribepure u3 crincka mudpoBbie CpeicTBa, KOTOPHIE MOTYT

OBITH MPUMCHCHBI JJIA PCIHICHUA ,HaHHOfI 3aa4yu.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3amummre pe3ynpTaT IeHCTBUN HaJl MAaTPUILIAMHU.

A+0=...
OtBer: A
2. 3anuinuTe pe3yNnbTaT ACUCTBUIA HAJ MaTPUIIAMH

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

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

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

2 X(4A)=
OTtBer: 8A

YK-2.3.1
OIIK-1.3.1

10.

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

o 2 5
A=(g _i ;‘] B=(D —z)

2 0

OIIK-1.V¥.1
VK-2.V.3




OTtBer:
-8 4 )

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

OBITH MPUMEHEHBI I pelieHus JaHHou 3aaaun. O00CHYHTe
BbIOOp M (pOBOTO CpecTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHns JaHHOo# 3a1a4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecneyeHne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOATr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YAJIbHBIM COINIPOBOKIEHUEM.

3aganue 2.
1) Hatitu npousBenenue Marpuil A * B, rjie

A=(G —2 _3) B= i —32)

1 3 0 —_—
OTtBerT:
AB = [_Tu _43]

2) BeiOepure u3 crrucka HuQpoBbie CPEACTBA, KOTOPbIE MOTYT
OBbITh IPUMEHEHBI JIJIs peIIeHUs JaHHOH 3a/1a4H.

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

OtBet: K undpoBbiM cpeacTBam, KOTOPbie MOTYT ObITh
NpUMeHEHBI [JIsl pellleHus1 JAHHOM 3aaa4u oTHocuTcest Wolfram
Mathematica- nporpaMmmHoe o0ecneyeHne, BKIIOYAKIIEE
0016111011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJICHUSIMH U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 > o
OTBer:

6 6
AH:[lﬂ —3)

2) Bribepute U3 crricka 1u(poOBbIe CPEICTBA, KOTOPHIE MOT'YT



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

OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3a/1a4H.

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

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI JIJI51 peleHusl JaHHOo#| 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe odecneyeHnne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIbIOTEPHOM ajired0pbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BLIYMCJICHUSIMH U
BHU3YaJIbHBIM CONIPOBOKIEHHEM.

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

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_/—11 6
AH_( 4 22)

2) BeibepuTte u3 crircka nu(poBbI€ CPENICTBA, KOTOPHIE MOTYT OBITh
MIPUMCHEHBI JIJISl PEIICHHMSI TAHHOW 3a1a4H.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMpUMeHEHbI J1JI51 peleHusl JaHHOoM 3a1a4u oTHocuTcess Wolfram
Mathematica- nporpammuoe o6ecneyenne, BKIIOYAKOIIEE
00,1b1110ii HA00pP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOIi a/Ire0pbl, OPHEHTHPOBAHHYIO HA
MOJATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BIYUCJIEHUSIMU U
BH3YaJbLHBIM CONPOBOKIEHHEM.

3anaHue 5.
Haiitu npoussenenue marpun 4 * B rie

2 3
4 -1 —4

A= E=11 -2

¢ D e=(i =)
OrtBer: | 14
AB = (—z 11)
2. Boibepute U3 ccka HU(ppoBbIe CPeICcTBA, KOTOPbIE MOTYT OBIThH
IIPUMEHEHBI JIJIS1 pELIEHMs] TaHHOM 3a/1a4H.
a) Microsoft Access
b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBer: K undpoBbiM cpeacrsam, KOTOpbie MOTYT ObITh
NpUMEeHEHDI [JIsl pellleHus1 JaAHHOH 3aaa4uu oTHocuTcess Wolfram
Mathematica- nporpaMmMHoe oGecneuenne, BKIOYAIOIIEe



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

00J1b1I011 HAOOp MaTeMaTHUYeCKHX QYHKIHMH B TOM YK cJIe
CHCTEMY KOMNBLIOTEPHOI aJredpbl, OPUEHTUPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJIEHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

11.

3ananue 1.

1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OtBert:29

2) OO0ocHYHTE KaKk BBIYHCIUTH OIPE/ICINUTENh BTOPOTO MOPSIKA.

Oteert:

Jlst Toro 4roObl BHIYUCIMTHL ONpeAeuTe] b BTOPOro MopsiaKa
HeO0X0UMO U3 NMPOW3BeJEHUs 3JI€eMEHTOB IVIABHOM IMATOHAIU
BbIYeCTh INpPOM3BelleHHe JJeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 2.

1) Haiitu onpenenuTeb 2-ro MOPsiIKa MaTPUIIBI
2 3 ‘

i s

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

Otsert:

J1s TOro 4ro0bl BBIYMCJIMTH ONpeleJuTe]b BTOPOro MOpPsiAKa
He0o0X0IMMO U3 NMPOU3BEAeHHUS IJI€MEHTOB IIaBHOM IHATOHAIH
BbIYECTh MNPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANArOHAJIN

3amaunue 3.

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

s

OtBer: 23

2) OO0oCHYIHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4ro0bl BLIYHMCJINTH ONpele/iuTe/lb BTOPOro Mopsiaka
He00X0IMMO M3 NPOU3BEJCHHUS JJIEMEHTOB IVIABHON ANArOHAJIHN
BbIYECTh IPOM3BEJeHUE JJIEMEHTOB BTOPOil  (M0004HOI)
AAATOHAJIN

3aganue 4.

1) Haiitu ompenenuTens 2-ro MopsiIKa MaTPUILBI
7 + ‘

‘ —14 -8

Ortser: 0

VK-2.V.1
OIIK-1.V.1



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

2) OO00CHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OTtBer:

Jis1 TOro 4To0bl BHIYMCJIUTH ONpPeEeUTe/] b BTOPOro MOpsiaKa
HeO0XO0UMO U3 NMPOU3BeeHHUs 3JIEMEHTOB IIABHOM JANATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoOil (1M000UYHOI)
AMATOHAJIN

3amanue 5.
1) Haiitu onpenenutelib 2-ro MOpPsIKa MaTPHUIIbI
o 3l

10 3

OtBer: -5
2) OO60cHYITE KaK BBIYHCIHTD OMPEIEIUTEb BTOPOrO MOPSIIKA.

OrtBer:

Jl1st TOro 4ro0bl BHIYHMCJINTH ONpele/InTe/lb BTOPOro MopsiaKa
Heo0X01MMO M3 NMPOU3BeAeHHUs 31eMEHTOB IIABHOM IHATOHAIHU
BbIYeCTh MpPOM3BeJAeHHE JJIeMEHTOB BTOpOH (110004HOIN)
AUATOHAJIN

YK-2.V.1
1 2 -1
3aganue: naHa matpuua | 3 1 2
4 —2 5
Haiinute anredpandeckue JOMOITHEHUS:
OtBeT: 9
12. OtBet: -7
3. Ay
Oteert: -5
4. A:E
OtBet: 10
5. Az
OtBer: -5
Yemy paBeH onpenenuTeb TPEYrodbHON MaTPHITHI? YK-2.3.1
13. OtBet: onpeaeuTe/ b TPEYroJabHOM MATPUIIBI PaBeH
NMpou3BeIeHUIO0 )JIEMEHTOB IIABHOM TUATOHAJIM.
O6o3HaunM Ay, Ay, .oy A, — CTPOKH MATPHUIIBI B @y Qg vuei Oy - OIIK-1.3.1
14 JIEMCTBUTEIIbHBIE YHCIIA.

Ecnu cymecTByeT Takoit HaboOp uncen, Cpean KOTOPHIX €CTh XOTS-
OBl OJTHO YUCJIO OTIMYHOE OT HYJISI, U TIPH STOM JIMHEHHAS
KOM6I/IHaIII/I$[ CTPOK MaTpulhbl C 3STUMH YUCJIAMU paBHA HyneBoﬁ




CTpOKE:
a, 4, + a,A, +--+a, A, =0,
rge 0 = (0,0,..,0).
Kak B 3TOM cily4ae Ha3bIBalOTCS CTPOKUA MAaTPHUIIBI?

OtBer: Takue cTPOKM MATPUIILI HA3LIBAIOTCS JIMHEHHO
3aBHCHMBbIMH

15.

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eaunnunas MaTpHILa N -ro NOpsJIKa.
Kak Ha3pIBatOTCS Takue MaTPUILbI?

OtBer: Takne MaTpUIbl HA3BIBAKTCH 00PATHLIMUA MATPULIAMH
110 OTHOLIEHHIO APYT K Apyry (A — oOpatHasi k A, u A —
o0parnas k A™Y).

YK-2.3.1

16.

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

4= (—2 5) 5= (—1? —9)

Otser:
12

x= [_3 _1)

3ananue 2. Haiitu matpuny X u3 ypaBHenus 4 = X = B, rne
-1 2 (=9 —4

A_(E —4} B_(zz'. 10)

Otger:
_(5 2

xX= (—z —1)

3anmanue 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. Haittu matpuiy X u3 ypaBaenust A * X = B rne
1 =2 /9 6

4= (3 —?] 5= (29 19)

Otser:
_ {5 4

X = (_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

xX= (—3 —1)

YK-2.V.1
OIIK-1.V.1

17.

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

Otser: Takas cucrema ypaBHeHHMI HA3bIBA€TCH CHCTEMOM
JIMHEHHBIX ajiredpanvyecKux ypaBHeHU

VK-2.3.1

18.

Kaxkue meToap! pemieHus: CHCTeM JTMHEHHBIX aare0pandecKux
ypaBHEHU BaM U3BECTHBI?

VK-2.3.1
OIIK-1.3.1




OtBer: MeToabl pelieHUsI CHCTEM JIMHEHHbIX aJredpandyeckKux
ypaBHeHuii: meron Kpamepa, merox I'aycca, meTox MaTpH4YHBIX
YpPaBHeHHii (¢ HCNOJIb30BAHNEM 00PATHOM MAaTPHULIbI).

19.

CpaBHUTE YCIOBUS TPUMEHEHHUS METOJIOB PEIICHUS CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo/1 perieHrs CUCTEMbI JIMHEHHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
OTIpeIeNIUTENb MaTPUIIbI CHCTEMBI paBEH HYJIIO?

Oteer: Eciu onpegeanreb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJAbKO METO/ UCCJIeI0BAHUSA CHCTEMBI
JIMHeHHBIX YpaBHeHuii ['aycca, npyrue meroanl (MeTox
Kpamepa u MeToa MATPUYHBIX YPABHEHHI) MOI'YT
NPUMEHATBLCS NPH YCJIOBHH, YTO MATPUIIA CHCTEMbI
KBaJpaTHas U ONpeJe/IMTe/b e¢ He PAaBEH HYJII0.

OIIK-1.V.1
YK-2.¥.3

20.

CpaBHuTE yC0BHS IPUMEHEHHS] METO0B PEILIEHUS CUCTEM
JIMHEHHBIX ypaBHEeHUN. Kakoil MeTO peIIeHNs] CUCTEMBI JIMHENHBIX
areOpanyecKux ypaBHEHUH IPUMEHSIOTCS B TOM cllydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

Otser: Eciim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJINYeCTBO HEM3BECTHBIX U KOJIUYECTBO YPABHECHUI He
COBIIAJAI0T), TO MIPUMEHSETCSH TOJbKO METO UCCIAe0BAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHu#i ["aycca, npyrue MeToabl
(metrox Kpamepa u MeTox MATPUYHBIX YPABHEHH ) MOI'YT
NPUMEHATHCS MPH YCJIOBHH, YTO MATPHLA CHCTEMBI
KBAa/IpaTHAsl U ONpeeJIUTe/Ib ee He PABEH HYJII0.

OIIK-1.V.1
VK-2.V.3

21.

[Tpu kaKOM yCIIOBUHU OJTHOPOJHAS CUCTEMA TUHEHHBIX YPaBHEHUIA
UMEET HEHYJIEBOE pelieHue?

OtBer: OgHOpOAHAS CHCTEeMAa JIMHEHHBIX YPABHEHUI HMeeT
HEeHYJIeBOe pellleHHe TOI/1a U TOJIbKO TOr1a, KOrjaa eé paHr
MEeHbIIIe YHCJIA HEM3BECTHDIX.

OIIK-1.3.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOM
KaKJasi TOUKa Ha MJIOCKOCTH ONPEAEIAETCS IBYMS YHCIaMHU -
MOJIIPHBIM YTJIOM U MOJSIPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOI KOOPAMHAT.

OIIK-1.3.1

23.

Kaxk Ha3bIBaeTcs cuctemMa KOOpJAUHAT, B KOTOPOH Kaxaasi TOUKa B
POCTPAHCTBE OIpeeseTcs TpeMs ynciaamu - (I, 6, @), Tae r—
paanyc-BeKTOp TOUYKHU, 6 U ¢ — 3€HUTHBIN U a3UMYTaJIbHBIN YTIIbI
COOTBETCTBEHHO?

OtBer: Takas cucreMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPJAUHAT.

OIIK-1.3.1

24,

Yro Takoe BeKTOp?
OTtBeT: BekTOpOM Ha3bIBAETCS HANPABJIEHHBIN OTPE30K.

YK-2.3.1
OIIK-1.3.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYAJI0 KOTOPOTO COBITAIACT C €r0
KOHIIOM?

OtBer: BekTOp, HAYaJI0 KOTOPOr0 COBNAAET C €r0 KOHIIOM,
HA3bIBaETCs HYJI€BbIM BEKTOPOM.

YK-2.3.1
VK-2.B.2

26.

ITo kakoit popmyie onpeaensercs CKaasipHOe TPOU3BEACHNE
BEKTOPOB?
OtBer: CkajnsipHoe NpOU3BeleHHEe BEKTOPOB onpee/isieTcs mo

OIIK-1.3.1




dopmyae lal = |b| = cosa

217.

[To kakoit popmyIie BEIYUCISAETCS CKATSIPHOE POU3BEACHUE

BEKTOPOB @ M b , €CIIM M3BECTHBI KOOPMHATHI BEKTOPOB B
nekaptoBoi cucteme (B cucreme : 0X, Oy, 0z)

OTtBer: CrajsipHoe npousBeleHHe BEKTOPOB onpeessieTcsi 1mo
dopmyne a b, +a,b, +a_ b,

OIIK-1.3.1

28.

[To kakoi popMyJie BEIYKCISIETCS] BEKTOPHOE MTPOU3BEICHHE
BEKTOPOB, €CITH U3BECTHBI HX KOOPIHUHATHI B ICKAPTOBON CHCTEME
koopauHart (X, Y, 2)?
OtBeT: BekTopHOE Npou3BeIeHe BEKTOPOB OIpe/e/IsieTcsi Mo
dhopmyie
i j ok
X1 M &5
Xy Vo Zg

OIIK-1.3.1
VK-2.B.2

29.

ITo xakoil popmyse onpenensieTcss MOay/b BEKTOPHOTO
IPOU3BEAECHUS BEKTOPOB?
OtBer: BesimunHa MOy I BEKTOPHOTO IPOM3BEAeHUSA

BEKTOPOB onpejesiercs o gopmyJe |al = |b| + sin(ab)

OIIK-1.3.1
OIIK-1.B.1

30.

Uemy paBHO pacCTOSIHUE OT TOUKH /10 PSAMOIt?
OTtBet: PaccTosinue OT TOUKH /10 IPSAMOM PABHO JJIHHE
NneprneHInKyJIspa, ONMyeHHOr0 U3 IAHHOH TOYKH HA NPAMYIO.

OIIK-1.3.1

31.

Baganue 1. CocraBUTh ypaBHEHHE MNPSMOM INPOXOIMIICH uepe3
x+2 y—9

Touky M(2,4) v nepreHIuKyISPHON PAMOiA T .

OtBer 3amucaTth B BHJE YPaBHEHHs MPSIMOM C  YIJIOBBIM

K03 pULIEHTOM

OrtBer:

¥y=-—1,25x+6,5

3ananue 2. CocTaBUTh ypaBHEHHUE NPSIMOM MNPOXOJAIIed uepes
TOUKY M(1,—4) u HEPIICHINKYIISIPHOM PSIMOI
—4x —5y+14 =10,

OtBer 3amucaTb B BHUAE YpPaBHEHHUS TMPSAMOW C  YIJIOBBIM
K03 pULIEHTOM

OrBer:

¥=1,25x—5,25

3ananue 3. CocCTaBUTh ypaBHEHHE NPAMOM NPOXOJAIIEH uepes

. L xt+1l6 y—9
touky M(—1,—3) u napawiensHo mpsIMoit . = py
OtBer 3ammcath B BHUJAC YPaBHEHHS TMPSIMOW C  yIJIOBBIM
K03 ULIEeHTOM
OrtBer:

¥y=1,25x—1,75

3amanne 4. CoCTaBUTh ypaBHEHHE TMPSMON MPOXOIAIICH depes
touky M(1,—1) u nepreHauKyIApHON npsiMont ¥ = —5x + 2,

OIIK-1.V.1
VK-2.B.2




OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
K03 uUIIeHTOM

Otsert:

¥y=02x—-1,2

3aganue 5. CocTaBUTh YpaBHEHHE NPSIMOM MNPOXOMASIIEH uepes

. Lx+1 y—6
touky M(3,1) u nepreHIUKyISPHON IPAMOii — - i
OtBer 3ammcaTth B BHJE YPaBHEHHs MPSIMOM C  YIJIOBBIM
K03 uUImeHTOM
OrtBer:

¥y=—1,25x+4,75

32.

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

Otget: B 1ekapTOBBIX KOOPANHATAX YPABHEHHE IIOCKOCTH
(KaHOHMYeCKoe YPaBHeHHE IJIOCKOCTH)
Ax+By+Cz+D=0

VK-2.3.1
OIIK-1.3.1
OIIK-1.B.1

33.

Chopmynupyiite  HeoOXOAMMOE W JOCTATOYHOE  YCIIOBHE
NapauIeIbHOCTH MPSIMOU U TIJIOCKOCTH.

Otser:

st Toro, 4ro0bl MpsiMasi ¥ MJIOCKOCTh ObLIN MapaJliie/IbHbI,
HEO0X0UMO H [J0CTATOYHO, 4YTOObI BEKTOP HOPMAJIHM K
IVIOCKOCTM M  HANPABJSAKIIMH BEeKTOpP NPAMOd ObLIM
nepneHIuKyJIsIPHbI.

OIIK-1.3.1

34.

KakuMm ypaBHEHHEM ONKCHIBACTCS IpsiMas, MPOXOMAIAs uepe3
TOYKY (X0, Yo, Z0) ¥ WMEIOIAs HANPABISIIOUIMA BEKTOp C
koopaunaatamu (I, m, n)?

OTBeT: YpaBHeHHE NPAMOM, MpoXoasilieil yepe3 Touky (Xo, Yo,
20) 1 MMeIOIIasi HANIPABJISIIOIIMIT BeKTOp ¢ KoopauHatamub (I,

X~ F—¥ E—Z
m, N) uMeeT BUJ 0 Y _ %
m n

OIIK-1.3.1
VYK-2.B.2

35.

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

OtBer: YpaBHeHHe NPSIMOM, POXOASIIICH Yepe3 ABe TOYKH (X1,
r—xy — ¥=¥ — =2y
*2—x) ¥Yz—»n T

Y1, Z1) 1 (X2, Y2, Z2) ©MeeT BUJ

OIIK-1.3.1
OIIK-1.B.1

36.

Kakum 006pa3oM MOKHO 3a/1aTh IPSIMYIO C TIOMOIIBIO IBYX
IJIOCKOCTEMN?

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

OIIK-1.3.1

37.

C nomol1pio Kakoi (opMyIIbl MOXKHO HAaWTH YrOJl MEXIY

IpsIMBIMU?

OtBer: yros Mexay nNpsiMbIMH MOKHO HAWTH U3 (pOpMYJIbI
ay+ag

|ﬂ__|'i|T_|l’ rae iy M i, — HAMPaBJISAIOIINE BEKTOPbI
1 Z

Cos@ =

NPSIMBIX

OIIK-1.3.1




38.

Hopmais k mmockoctr umeet kKoopaunatsl (A, B, C); koopauHaTe
HarnpasJsroero Bekropa npsmoi (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

OIIK-1.3.1
VK-2.B.2

39.

[To kakoit popmyIie MOKHO ONPEAEIIUTh PACCTOSIHUE OT TOUYKH 10
IJIOCKOCTH?

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

OIIK-1.3.1
OIIK-1.B.1

40.

HammummTe kaHOHHYECKOE YPaBHCHUC JJIIMIICA.

OtBer: KanoHHYecKoe ypaBHEHHE YJLIMIICA HMEET BHI
2 2

x ¥

az b2

OIIK-1.3.1

VK-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: KanoHuYeckoe ypaBHeHUe Mapado/ibl HMeeT BUJL
y:=2px

OIIK-1.3.1
OIIK-1.B.1

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

Bompocsr (3amaun) s 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.

Ne i/t

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

Kon
WHJUKATOpa

Y4eOHBIM MJITAHOM HE NPEAYCMOTPEHO

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

[lepeuenp TeM s KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUSI KYypCOBOM paboThI

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

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

Ne
/i

[TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

HWHJWKATOpa

Kon

TunoBoi BapuaHT TECTOB
1 cemectp




Jlana Matpuna 1)  as YK-2.V.1
Q3 @y 2 o OIIK-1.B.1
AZ(“:i “::)'
3) ay
E¢  anrebGpamueckoe
JOTIOJIHEHHE Ass 4)  —ay
paBHoO... Orger: 3)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
U3 nnpuBenéHHbIX dy;  djp YK-2.V.1
d d
MaTpull oOpaTHbIE 1) 21 22 VYK-2.B.2
0 as
CYILLIECTBYIOT Y
MaTpHII. .. 0 0 ayp
2) |0 0 ay
0 0 ag
4313 33 A43
3) | 0 azx ap
o 0 a;,
1y 1z g3
4) \axn azn amx
0 0 0
Otset: 3)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTEHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Kakum meromom | 1) T. Kpamepa YK-2.3.1
MOXHO CLIUTD YK-2B.2
P 2) K.®.Taycca
CUCTEMY,
OTIPeIeNHTEINh 3) ¢ moMomIbI0 00PaTHON MaTPHUIIBI
OCHOBHOH ~ MaTpHIbl |  4)  j06bIM CLIOCOGOM

KOTOpO paBeH HYIIO

OrtBer: 2)

(Uuctpykuus: IlpountaiiTe Tekct, BbIOepUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Cucrema coBmectHa | 1)  Goubiie 1 YK-2.3.1
TOT/Ia U TOJIBKO TOTZA, | 2)  PaHr MAaTPHUIbI CHCTEMbI PaBeH
KOrza... PaHry paciIiMpeHHO MaTpPHIIbI
CHCTEMBbI
3) panr pasen 0
4)  panr paseH |
OrtBer: 2)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3allUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
JI71si BEKTOpOB @ 1 b | 1) BEKTOpHI IEPIEHMKYISPHEI YK-2.V.1
BBITOTHSIOTCS 2) BEKTOPbI MapaLIeIbHbI OIIK-1.3.1
YCIOBHS: 3) BEeKTOpPBI HE MOTYT JIeKaTh Ha OIHOI
IPSAMOM
by by b 4) BeKTOpHI JieKAT Ha OIHON NPsIMOii
Qx Ay Az OtBer:2) 4)
roraa.... (Muctpykuus: IlpounTaiite TEKCT, BBIOEpHUTE
NpaBUJIbHBIE BAPHAHTHI OTBETOB W 3aIHIIUTE
apryMEHTHI, 000CHOBBIBAIOIIHE BBIOOD
OTBETOB)
BexTopHoe 1)  KoIMHeapHOW IJIOCKOCTH, B KoTopo# | YK-2.3.1
IIPOU3BEICHUE JIeXkKaT MEPEMHOKAaEMbIE BEKTOpa VK-2.B.2
BEKTOPOB @ I B — 510 2) NepNeHIUKYJISPHbIH TJIOCKOCTH, B
KOTOpPO# JIeskaT IepeMHOKaeMble
BEKTOP. .. BEKTOpPbI
3)  wHynesoi
4)  coBmaaaroIIHii c OHUM nu3

NEPCMHOKACMBIX BEKTOPOB

OtBet: 2)




(Muctpykuus: IIpountaiiTe TEKCT, BBIOEpHUTE

IIPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

PaccrosiHue OT TOUYKH 1) |Axg+Byg+C| VK-2.3.1
A2+ R2 a2+ 2
N0 TUIOCKOCTH MOYKHO VAS+BVA+C OIlK-1.3.1
BBIUHCIIUTD o 2) A A+B  Bo+C  Ca
[ [
bopmyie. .. \Jlﬂf+ﬂf+cf-u|ﬂ§+ﬁ'§+c§
3) |A$u+B}’u+CZu+D|
VAZ+BZ+C2
4) |Am+Bn+Cp|
VAT BT 40T m 4nt 47
Otget: 3)
(Unctpykuus: IlpounrtaiiTe TekcT, BbIOEpUTE
NPaBUWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
I'eomeTpuueckoe 1)  rumepOooit OIIK-1.3.1
MECTO TOYEK .
2)  mapaboJoit
IUIOCKOCTH, cymma
paccTosHuit or| 3)  OKPYKHOCTBIO
KakJIOH M3 KOTOPBIX | 4)  sygumeom
0  JBYX  JIaHHBIX
TBeT:
_ | OTBer: 4
TOYEK 9TOMI
MJIOCKOCTH ects | (MuaCTpyKIMs: TIpounTtaiiTe TEKCT, BHIOEpUTE
BeJIMYMHA NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
[IOCTOSIHHAS, 000CHOBBIBAIOIIHE BEIOOP OTBETA)
Ha3bIBAETCH. ..
Haiitu yPaBHEHHUE 1) x+1  y-XI z—4 OIIK-1.V.1
IPSAMOM, IIPOXOASILEH -3 z 4 VK-2.B.2




y+2 Z+4

qyepes TOUKY 2) — -
3 2 4
A(—1;2;4),
x—1 y—2 z—4
NepHeHIUKYIISIPHO 3) = =
-3 -2 —4
IUIOCKOCTH
3x-2y-4z+1=0 4 T===
OrBer: 1)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
IIPABWIbHBIM OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHNE BEIOOP OTBETA)
10 | Pemmth cucremy | 1) x=0,y=1,z=-3 OIIK-1.V.1
JIMHEHHBIX YPaBHEHHUU 2)  x=0,y=1,z=- 2
METOZIOM l'aycca
2x —y + 3z =-10
—x4+2y—z=5 4) x=0,y=-1,z=-2
Otger: 1)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOSpHTE
[IPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
11 | Beraucnuth 1) (_1 _5) YK-2.V.1
7 2
VK-2.B.2
2 -1y /1 -2 2 72
G 2G5 2 Lo
o 0
3y ()
7 2
9 (L 2
Otget: 1)

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

000CHOBBIBAIOIIUE BBIOOP OTBETA)




12 | dana matpuna 1) s, YK-2.V.1
YK-2.B.2
[0y Gy 2) —ap
A_(“:i “::)'
3) Qu
E€ anreGpanueckoe 4)  —ay
JIOTIOJIHEHHUE Asy
OrtBer: 2)
paBHoO...
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
IIPABWIbHBIM OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

13 | Marpuua ATl 1) At-axA-at VK-2.3.1
Ha3bIBaeTCsl 00paTHOU ) Al-A=1 OIIK-1.V.1
Matpue A, eciau

“1.4—a4.4-1—
BBIMTOTHAETCS YCIIOBUE 3 A A=4-4"=E
4 At-4=0
Ortser: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
[IPaBWIbHBIM OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)

14 CKaﬂprHI)IM 1) |c_£| |E| ArCCOS o OIIK-1.V.1

MIPOU3BEIEHUEM JBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBaeTCA 3) |E||E| cos
YHCIIO, PABHOE. ..
4)  ldl|b|tge
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPABWIBHBII OTBET M 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
15 | Yemy pasio | 1) O YK-2.V.1

OIIK-1.B.1




CMEIIIaHHOE 2) 1
IPOM3BEACHUE
P 3) -2
BEKTOPOB
=77 = 4 2
aba )
OrBer: 1)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBHIOEpHUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16 | YpaBuenue mpsamoi, | 1) (x—a)+(v—>b)=0 VK-2.3.1
npoxonasAme  uepes p) 22 xm
IBE TOYKH MOXKHO ¥rory o s
COCTaBUTH 10 3) A[x — xD) + B[V_ }rﬂ:] =0
dopmyre...
4) F_}’n:k(x_xuj
OtBet: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWJIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
17 | 'eomerpuueckoe 1) Ilapabomy YK-2.3.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
SKCLIEHTpUCHTET € >1 3)  rumepGoxy
npeJcTaBIIsieT co0oi 4)  swmnc
Otset: 3)
(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
18 c 1) nelCTBUTEIHHOMN OCBIO YK-2.V.1
OtHolleHue —
a

2) aCHUMIITOTOM




Ha3bIBACTCH. .. 3) JIKCIEHTPUCUTETOM
4) (oKaIbHBIM PAIHLYCOM
Ortser: 3)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
[IPaBWIbHBIM OTBET M 3alMUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
19 | Haiitru  ypaBHeHwme 1) x+l  y-2  z—4 VK-2.V.1
3 -2 -4
MPSMOM, TTPOXOISAILEH OIIK-1.B.1
x+1 y+2 z+4
qyepes TOUKY | D) =2 " =
3 2 4
A(—1;2; 4),
x—1 y—2 z—4
HEepPIEHINKYIISPHO 3) = =
-3 -2 -4
IUIOCKOCTH
4 x+1  y+2  =+4
3Xx-2y-4z+1=0 ) 3 32 _a
Otget: 1)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
[IPABWIbHBIM OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
20 | Onpenenuts  kakoe | 1)  x +y-8x=0 OIIK-1.V.1
ypaBHEHUE JTMHAN . _
2) x=-24/25—17
COOTBETCTBYET 3
napatorre. . 3) -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
Otset: 4)
(Muctpykumst: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
MIPaBWIbHBIM OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
21 | Pemuts cucremy | 1) x=0,y=1, z=-2 OIIK-1.V.1
JIMHEUHBIX YPaBHEHUU OIIK-1.B.1

METOJIOM l'aycca

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




xt+yt+z=2
2 —y+3z=10
—x+2y—z=-5

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

(Muactpykius: [lpounTtaiiTe TEKCT, BBIOEPUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

22

Brauciautb

)63

OtBet: 2)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
IIPABWIBHBIM OTBET M 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOLIHE BEIOOP OTBETA)

VK-2.3.1
OIIK-1.3.1

23

Kaxkas n3 TOYEK
JEKUT HA MPSMOH y =

—2X +1?

1) ©:3)

2) (-1;3)

3) (23)

4) (2,5

Otget: 2) 4)

(Muctpyknus: IlpouunTaiite TEeKCT, BBIOEpHUTE
IIPaBUJIBHBIE BAapUaHThl OTBETOB W 3AIMIINTE
BBIOOD

apryMEHTHI, 000CHOBBIBAIOLINE

OTBETOB)

VK-2.3.1
OIIK-1.3.1

24

[Mpsmasty = 2x + 5

obpazyer ¢

1) w9
2) 19(-2)

YK-2.3.1
OIIK-1.3.1




IIOJIOXKUTCJIIBHBIM
HaIlpaBJICHUEM OCH

OX yroin a, paBHBIl. ..

3) arctg(2)

4) w9(Q)
Ortser: 3)
WNucrpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

25 | Vron MEX]T =‘ 1-5 VK-2.3.1
Y 1) tee 1+1+5
PSIMBIMU OIIK-1.3.1
3-1
y=x+1y=5+3 2) tg{p:‘l+2:—5
omnpezensercs o )
. ) o= |
bopmyne: 1+1+(-5)
_ | 3-s
4 we= ‘1+155
Otger: 1)
Wuctpykuus: IlpounrtaiiTe Tekct, BpIOepuUTe
MPABWJIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
26 | Ipwu pereHnH 1) 5 3‘ OIIK-1.V.1
a8 7
CHUCTEMBbl  JIMHEWHBIX
o 1 3 ‘
aBHEHUN
yp 2) 4 _7
{ xy+3x, =5
4x, —Tx, =18 fo 3) 5 3 ‘
g -7
IIpaBUILy Kpamepa
OTIpEICITUTEh A 4) 1 5‘
4 3
UMeeT BUJ:
OtBet: 2)

Wnctpykuus: Ilpountaiite Tekct, BhIOEpUTE
MIPaBUJIBHBIN OTBET W 3alMILWTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




27 | Ilpu pelieHnn 1) (2;-1) OIIK-1.V.1
CUCTEMBI  JIMHEHHBIX 2) wmeron Kpamepa HenmpuMeHHM VK-2.V.3
ypaBHEHHIA 3) (1,2
{xl—I- 2x,=10 4) (2;1)

Boren =1 Otger: 2)
METOIOM Kpawtepa Wuctpykuus: Ilpounraiite Tekct, BbIOEpUTE
TOMYHCH OTBET - NPaBUIBHBIA OTBET M 3alUIIMTE apryMCHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

28 | Pemuth cucTeMy 1) (1;0;0) OIIK-1.V¥.1
JMHEHHBIX YpaBHCHUI 2) (0;1;0) OIIK-1.B.1
meromoM Kpamepa: 3) (0;0;1)

X, tx,—x3=0 4) (1;0;1)
[ffl__zii ii: ; g Otget: 4)
Wuctpykuus: IlpounrtaiiTe Tekct, BhIOepuUTe
MPABWJIBHBIM OTBET W 3alUIIUTE ApTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

29 | IlokasarenbHas 1) V2e i OIIK-1.¥.1

¢dbopMa KOMIUIEKCHOTO _ am OIIK-1.B.1
2) V2e'®
qrcia -
z=-1+ i umeer BUL; 3) V2e'™
4) +2e 5
OtBet: 2)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
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(ITpounTaiiTe TEKCT M 3aNMILIUTE PA3BEPHYTHIN
000CHOBAHHBII OTBET).

OHeHI/IBaHI/Ie TECCTOBBLIX 3a]:[aHI/II\/'IZ

- 3amaHue KOMOWHHPOBAHHOTO THIIA C BBIOOPOM OJIHOTO BEPHOTO OTBETa U3 UETHIPEX
MIPEIOKEHHBIX 1 00OCHOBAaHUEM BBIOOpA CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO yKa3aHa Iudpa
U TpHUBEICHBl KOHKPETHBIC apryMEHTHI, HCIOJb3yeMble TpU BbIOOpPe oTBeTa. I[lojHOE
COBIIAZICHHEC C BepHI)IM OTBETOM OILICHUBACTCS 1 6aJ'IJ'IOM, HeBepHBIfI OTBECT UJIN €T0 OTC}’TCTBI/IG —
0 6am10B.

- 33}13HI/I€ KOM6I/IHI/IpOBaHHOFO THIIA C BI)I60pOM HCCKOJIBKHUX BapI/IaHTOB OTB€TAa WH3
NPE/UIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHMEM BBIOOpA CUMTACTCS BEPHBIM, €CIIHM MPAaBUIBHO
yKa3zaHbl IUGPH U MPUBEACHbI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIe IIPU BHIOOPE OTBETOB.



ITonHOC COBIMAACHUEC C BCPHBIM OTBCTOM OLICHUBACTCSA 1 6aJIJIOM, €CJIn JOMYIICHbI OIIIMOKY MIIN
OTBET OTCYTCTBYET — () O6asoB.

- 3agaHue 3aKphITOTO THIIA HA YCTAHOBJICHHE COOTBETCTBUSI CUHMTAETCSl BEPHBIM, €CIU
YCTaHOBJIEHBI BCE COOTBETCTBUS (IIO3MLMH W3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C
NO3ULHUAMH Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 Gamiom,
HEBEPHBII OTBET WM ero oTcyTcTBUE — 0 OayuioB

- 3a):[aHHe OTKPBITOT'O TUIIA C PA3BCPHYTBIM OTBECTOM CUHUTACTCA BCPHBIM, €CJIM OTBCT COBIIAAACT
C JTAJOHHBIM MO COAEPKaHMIO M MOJHOTE. [IpaBMIbHBINA OTBET 3a 3a/JaHHE OICHHWBACTCS B 3
Oayia, eciM JIOMyIIeHa OjHA OmKMOKa \ HETOYHOCTh \ OTBET NPaBHIbHBIA, HO HE MOJHBINA - 1
Oat, eciu omyiieHo oosee 1 ommOKu \ OTBET HeNpaBUWIIBHBIH \ 0TBET OTCYTCTBYET — O OAILIOB.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCUUIUIMHE OOYUYAIOMIMXCS 3a09HOU (OPMBI
00yd4eHus1, mpeacTaBlIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne /i ITepeueHb KOHTPOJIBHBIX PabOT
1 Jluneiinas anreOpa
2 AHanuTuyeckas reoMeTpusl

10.4. MeToqu4eckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOIUX JTanbl (HOPMHUPOBAHHS KOMIETCHIIMH, coaepxkarca B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromuxcs
I'VAIL

11. Meroauueckue yKazaHus JUIsl 00y4arOIMXCsl 10 OCBOEHUIO AUCLUIUINHBI

Llenbto MUCHUIUIMHBL SBJISETCS — MOJIYyYEHHE CTYJEHTaMM HEOOXOAMMBIX 3HAHUH,
YMEHUI M HAaBBIKOB B 00JACTH aHAJUTUYECKON I'€OMETPUM U JIMHEHHOM anreOphl, pa3BUTHE
IIPOCTPAHCTBEHHOI'O IPEJICTABICHUSI CTYACHTA; BOOOpPa)XEHMS; JOTMYECKMX U  CUETHBIX
CIOCOOHOCTEH; OpPraHW30BAaHHOCTH MpPHU MPOBEAECHUM OOJbIIEro 00beMa BBIYMCICHUNH;
WCIOJIb30BaHUSl MATEMAaTUKU JUIsl PELIeHUs] KOHKPETHBIX 3ajjad, 00eCledeHHe OCHOBBI JUIS
IIPUMEHEHHSI MaTEMaTHYECKMX METOJIOB MCCIIEIOBAHUS, MOJAEIUPOBAHUS, IIPOECKTUPOBAHNUS,
ONMMpAIOUIYIOCd Ha JaHHYI0 JUCHUUIUIMHY, KOTOpbIE HWIpPalOT BCE OOJBIIYI0 poJib B
COBPEMEHHOM HAyKE U TEXHUKE.

11.1. Meroauueckue ykKazaHus s OOydYarOLIUMXCSl MO OCBOCHUIO JIEKIIMOHHOTO
MaTtepuaia

OcHOBHOE Ha3HAYCHME JIEKIIMOHHOTO MaTepualla — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0oKoe M sICHOE M3J0KeHue ydyeOHoro marepuana. HazHaueHue COBpeMEHHOH JIEKIUH B
pamMKax TUCHUIUIMHBI HE B TOM, YTOOBI OJYYUTh BCIO MH(OPMAIIMIO 110 TEME, 3 B OCBOEHUU
¢GbyHIaMEeHTaIBHBIX NpPOOJeM JUCLUUIUIMHBL, METOAOB HAY4YHOTO IO3HAHMs, HOBEHIINX
JOCTUKEHUM HaydHOH MbIciH. B yueOHOM mporiecce JNeKIus BBIMOIHIET METO10JI0TMUECKYIO,
OpPraHU3alMOHHYI0 M HWHGOpPMAlMOHHYIO (YHKIMH. JIeKuus pacKpblBaeT MNOHITUHHBIN
anmnapar KOHKPETHOW oOyiacTH 3HaHus, €€ NIpoOleMbl, AAeT ILEIbHOE IMPEACTaBICHUE O
JUCLUIUIMHE, TOKa3bIBAET B3aUMOCBA3b C APYTUMH JUCLUILIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOEHUHU 00YYAIOUTMMHUCS JIEKIIMOHHOTO MaTepuana;

— IIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONpPEAEIAETCS 1EIEBOI YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— TOJY4YEHHUE OIbITa TBOPUECKONH PabOTHI COBMECTHO C MPENOAABATEINIEM;

— pa3BUTHE MNPOPECCHOHAIBHO-IETIOBBIX KauecTB, JIOOBU K TpeaMeTy H
CaMOCTOATEIIEHOT'O TBOPYECKOTO MBIIIIJIEHUS.




— TOSBJICHHE HEOOXOIUMOIro HHTEpeca, HEOOXOAMMOTo JUIs CaMOCTOSATENbHOM
paboTHI;

— IIOJIyYEHUE 3HAHUI O COBPEMEHHOM YPOBHE Da3BUTUS HAYKU M TEXHUKU U O
MIPOTHO3€ UX PAa3BUTHS HA ONVDKANIINE TOIbI,

— HAY4UTBhCS METOAMYECKH 00pabarhlBaTh MaTepHal (BBLACIATH IVIABHBIE MBICIH U
IIOJIOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B  PA3IAYHBIX
(bopmyIHpOBKax);

— IOJy4YEeHUE TOYHOIO MOHUMAHUS BCEX HEOOXOUMBIX TEPMUHOB U MOHITUH.

JICKUMOHHBI MaTepual MOXKET CONPOBOXKIATHCS JACMOHCTPALMEH ClIalI0B U
WCIOJB30BAHUEM DPAa3/aTOYHOrO MarTepuana IpU TPOBEICHHUH KOPOTKHX JUCKYCCHHl 00
0COOEHHOCTSIX IPUMEHEHHUS OTAEJbHBIX TEMATUK 10 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHusl JJEKIIHOHHOIO MaTepuaa:
— Onpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @®OopMyIMpOBKa TEOPEMBL.
— Jloka3aTenbCTBO TEOPEMBI.
— HMnmoctpupyroiue npumepsl.

11.2. Meroauueckue ykazaHus Uil OOydarloIUXCS MO  MPOXOXKIACHUIO
MPAKTUYECKUX 3aHITUI

[IpakTuueckoe 3aHATHE SABISETCS OAHOW U3 OCHOBHBIX (hOpPM OpraHU3aluu y4eOHOTO
mpouecca, 3aKjIl4Yarollelics B  BBIIOJHEHUH OOYy4YalOUIMMHCS 1OJ PYKOBOACTBOM
mpenojaBaTelis KOMIUIEKca y4eOHBIX 3a/laHui C IIeNIbI0 YCBOGHHUS HAyYHO-TEOPETUUYECKHX
OCHOB y4eOHOW JWCHMIUIMHBI, TPUOOPETEHHs] YMEHHH ¥ HaBBIKOB, OIBITa TBOPYECKOMN
JeSITEIbHOCTH.

Llenpto mpakTHYECKOro 3aHATHS JUid  OOydarollerocs SBJIsIETCS  IPUBUTHE
oOyuarolemMcsi yMEHUH U HaBBIKOB MPAKTUYECKON ACSITEILHOCTU MO U3y4aeMON AUCIUILIINHE.

[Tmanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYaIOMIeMCs PAKTHYECKUX 3aHATHI:

— 3aKperieHue, YriyOJaeHue, paclIMpeHue W JeTalu3alus 3HAHUN TpH pelIeHUH
KOHKPETHBIX 3a/a4;

— pa3BUTHE T[I03HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSTEIbHOCTH MBIILIECHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJICHUE HOBBIMH METOJaMU U METOAMKAMH HM3YyU€HHUS KOHKPETHOW y4eOHOi
JTUCLUTIIUHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS MOJYYEHHBIX 3HAHUW IS
BBITTIOTHEHUS 3aIaHUH;

— ofecreyeHre paloHaIbHOTO COYETaHUS KOJUIEKTUBHONW M MHAMBUIYAJIbHOW (hopM
o0OyueHusl.
@YHKINN TPAKTUYECKUX 3aHATUM:

— IO3HaBaTeNbHas;

— pa3BHBAIOILAS;

— BOCHHTATEIbHAs.

[lo xapakTepy BBINOJHSIEMbIX O0yYaroIIMMCS 3aJaHUN IO MPAKTUYECKUM 3aHATUSAM
MO/IPA3AEIIAIOTCS Ha:

— O3HAaKOMUTEJIbHbIE, TPOBOJUMBIE C LEJIbI0 3aKpelieHuss W KOHKpEeTH3aluu
M3Y4YEHHOT'O TEOPETUUYECKOTO MaTepuaa;

— aHAJUTHYECKHe, CTaBAIIME CBOEH IeNbl0 TOJIy4YeHHe HOBOW HMHpopManuu Ha
OCHOBE (hOpMAIN30BAaHHBIX METOJIOB;

— TBOpYECKHE, CBsA3aHHBIE C TOJyYE€HHEM HOBOM  HMHPOpMaUM  MyTeM
CaMOCTOSITENIbHO BBIOPAHHBIX MOIXO0JIOB K PELICHUIO 3a/1au.



@opMBI OpraHu3alUy TMPAKTUYECKUX 3aHATHI omnpeaenstorcs B coOOTBETCTBUU CO
cnenupuIecKkuMu 0COOCHHOCTSAMH Y4eOHOM TUCIUIIIMHBI U 1elssMu oOydeHus. OHU MOTyT
MIPOBOMTHCS:

— B HHTEpPAaKTHBHOW (Qopme (pelieHue CUTYallMOHHBIX 3a/ad, 3aHATHS 10
MOJICIUPOBAHUIO  pEaJbHBIX  YCIOBUM, JEJOBBIE UIPHI, HIPOBOE IPOEKTUPOBAHUE,
MMUTAIIMOHHBIC 3aHATHS, BBIC3JHBIC 3aHATUS B OpraHU3aIMu (TPEANPHUATHS), ICIOBas
yueOHasi urpa, poJyieBass Wrpa, ICHXOJIOTUYECKUN TPEHHUHT, KEWC, MO3TOBOH IITypM,
TPYIIIOBBIE TUCKYCCHH);

— B HE MHTEPAKTUBHOU (hopme (BBITIOIIHEHUE YIIPAXKHEHHH, PEIIICHIE THITOBBIX 3a/1a4,
pelieHre CUTYallMOHHBIX 3a7a4 U JPYroe).

Meroanka npoBeIeHUs TPAKTUYECKOTO 3aHATHS MOXKET OBITh Pa3IUYHOM, MPH ATOM
Ba)KHO JIOCTIIKEHHUE OOIIEH 1eIH JUCIUTLINHBL.

TpeOGoBaHuUs K TPOBEICHUIO TPAKTUYECKUX 3aHIATUM

IIpakTuyeckue 3aHATHA HAYMHAIOTCA C 3alMCH B OKypHal IpenojaBaTess
MPUCYTCTBYIOIUX CTYACHTOB. 3aTeM OOBABISAETCS TEMa MPAKTHUECKUX 3aHATHA.

[IpenonaBaTens yuTaeT ycjaoBHE 3aJayd M IpeularaeT CTYAEHTaM CaMOCTOSITENIBHO
peIuTh 3a7a4dy, UCIIOIb3Ys 3HAHUS, MTOJyYCHHbIE CTYACHTOM Ha JieKuuu. CTYAEHT, KOTOPBII
NEPBBIM pELIWI 3aj7auy, BbI3BIBACTCS K JOCKE. B ciydae eciin CTyAEHT NpaBWIBHO PELIMI
3aady, OH moiy4daer 5 OamnoB. Ecnu cTyneHT pemaer 3amaqy ¢ MOMOIIBIO MPETOAaBaTes,
To mosiyyaer 4 Oamna. 3areM, B KOHIE CEMECTpa, OLEHKH CTYJEHTOB (BKJIIOYas OLEHKY
MOCEIIAEMOCTH) TEepeBOATCS B OOHYCHl (kKadectBo) oT O mo 5 OamioB. DT OOHYCHI
N00aBIIAIOTCS K 0011ell cymMMe 6a/uI0B B paMKaX MOJYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaM BbIIAeTCs JOMallHee 3a/JaHue B BUAC 3a/ad, KOTOpPbIE OHH CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroanueckue  ykazaHus Ui OOydYalOmIUXCS IO  MPOXOXKICHUIO
CaMOCTOSITENTbHOU PabOTHI

B Xo071€ BBINOJIHEHUS CaMOCTOSITEIILHON paObOThI, 00YYaOLIHICS BHIOJIHSACT paboTy 10
3aJIaHUIO U TIPH METOJIMYECKOM PYKOBOJICTBE TPEIIOAaBaTelsi, HO 0€3 ero HEermoCpPeJICTBEHHOTO
y4YaCTHS.

Jlia oOyuaronmxcs o 3a04HOi popme oOyueHus, caMocTosATeIbHasE padoTa MOKET
BKJIIOYATH B ce0s KOHTPOJIBHYIO paboTy.

B mporiecce BhINOTHEHUSI CAaMOCTOATENBEHON paboThI, y oOydaromierocs GopmMupyercs
1enecoo0pa3Hoe TIaHUPOBaHHWE pabodyero BpPEMEHH, KOTOpPOE MO3BOJSIET MM pPa3BUBATh
YMEHHS W HaBBIKM B YCBOCHHWH M CHCTEMATH3aIlMU MPHOOpETaeMbIX 3HAHUH, oOecrieunBacT
BBICOKHI ypOBEHb YCIEBAEMOCTH B TMEpHUOJA OOy4YeHHUs, IMOMOTaeT IMOJYYUTh HaBBIKU
MOBBIIIEHUS MTPOGECCHOHATHHOTO YPOBHSI.

MeToauYecKUMH  MaTepuaiaMi, HANpPaBISIOMIMMH  CaMOCTOSTEIIEHYIO  paboTy
00yUaIOIIUX CSISBISIIOTCS:

— y4e0HO-METOIUIECCKII MaTepHrall IO JUCITUILTAHE.

11.4. Mertoauyeckue ykKazaHus Il OOYYAIOIMIMXCS IO MPOXOXKIACHUIO TEKYIIETO
KOHTpOJISL YCIIEBAEMOCTH.

Texkymuil KOHTpOJIb yCIIEBAEMOCTH IPEAYCMATPUBAECT KOHTPOJIb KA4eCTBA 3HAHWUU
00yJaroImuxcs, OCyIIECTBIIEMOro B TEUCHHE CEMECTpa C IIeNIbI0 OLIEHUBAHUS X0/Jla OCBOCHUS
JTVCLUTIIINHBL.

B Teuenune cemectpa B cucreMe auctaHimoHHoro oOy4yenus I'YAII B ¢opme
TECTUPOBAHUSI MPOBOAATCS JIBE IPOBEPOUYHBIE pabOThl MO pEHIeHHIO 3ajad U  OJIMH
TEOPETUYECKUN OIpoc (IepedeHb BOIMPOCOB Il TECTOB pa3MmelleH B «baHke BOMpPOCOB» B
cucTteMme qucTaHuuoHHoro ooydyenus I'Y AII).



Pe3ynbpTaThl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH OYAYT YUUTHIBAThCA MPU MPOBEACHUHT
MMPOMEKYTOUHOM  arTecTanu (P HMCHOJb30BAaHUU  OAJIbHO-PEHTHHTOBOW  CHCTEMBI
OLICHUBAHMS, KXl BUJ KOHTPOJIS OLIEHUBAEeTCs B Oamiax, U3 KOTOPHIX (OpMHUpYyeTCs
UTOTOBBIN PE3yJIbTAT).

11.5. Meroauyeckue  yKazaHus I OOYYarONIUMXCS 1O  MPOXOXKICHUIO
IIPOMEKYTOUYHOM aTTECTALUU.

[IpomexyTouHas arrecrauuss OOy4arOmMXcs IMpeaycMaTpUBaeT  OLICHUBAaHUE
MIPOMEKYTOUYHBIX U OKOHYATEIHHBIX PE3YJIbTATOB 00y4deHMs 1Mo nuciuiumHe. OHa BKIIIOYAET
B ce0st:

— 9K3aMeH — (opMa OLIGHKH 3HAaHWH, MOJYYCHHBIX OOYyYalOUIMMCS B TIPOIECCE
M3Y4YeHHUs] BCEH JUCIHUIUIMHBI WJIA €€ YacTH, HABBIKOB CaMOCTOSITENIbHONH paboThl,
CIIOCOOHOCTH TPHMEHSATh WX IS PEIICHUs MPAKTUYECKUX 3a7ad. JDK3aMEH, KaK MpaBuilo,
MIPOBOAMTCS. B MEPUOJ dK3aMEHAIMOHHON CECCHM M 3aBepIIaeTCs aTTEeCTAI[MOHHOM OLIEHKON
COTIUYHOY, «XOPOIIO», KyJAO0BIETBOPUTEIHHOY, KHEYJOBICTBOPUTEIHHO.

Cucrema OLEHOK MPU MPOBEACHUU MPOMEKYTOUHOM aTTeCTallMd OCYIIECTBISETCS B
cooTBeTCTBUM ¢ TpeOoBanmsmu [lomoxennii «O TeKylmieM KOHTPOJE YCIIEBAGMOCTH H
MPOMEXYTOUHOH arrectanuu ctyneHToB ['YAIIL, oOyyaromuxcs mo mporpammam BBICIIETO
obpazoBanus» U «O MOMYJIBHO-PEUTHHTOBOM CHUCTEME OILEHKH KadyecTBa y4eOHOH paboThI
ctynentoB B 'Y AIy.
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