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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakanaBpuara IO
HampaBjeHuto moaroToBku/  crenuanbHocTH  01.03.02  «[lpukimagHas wmaTemMaTHKa U
uH(popMaTrka» HampaBieHHOCTH «lIpukiamHas maremaTuka M WH(DOpPMAaTHKA B HAYKOEMKOM
pou3BOACTBEY. (ucnumnnna peanmsyercs kadeapoit «Nely.

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIMIMX KOMIICTCHITHIA:

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

OIIK-1 «CnocobGeH mpuMeHSTHh (yHAaMEHTaIbHBIC 3HAHUS, MOJYYCHHBIE B OOJIACTH
MaTeMaTUYeCKUX M (WJIM) €CTECTBEHHBIX HAayK, M HCIIOJIb30BaTh UX B MpodeccroHalbHOMN
JIESATETLHOCTH

OIIK-2 «Croco0eH HCHOib30BaTh M aJalTHPOBATh CYIIECTBYIOLIHNE MaTeMaTUYECKUE
METO/Ibl U CUCTEMbI NMPOTPAMMHUPOBAHUS JIJISl Pa3paOdO0TKU U peaiM3allii aJITOPUTMOB PEIICHUS
MPUKIIATHBIX 337249

Conepxkanue NUCHUIUIMHBI OXBATBIBAET KPYT BOIPOCOB, CBSA3AHHBIX C AHATUTUYECKUM
OMHMCAHUEM T€OMETPUUYECKUX OOBEKTOB; U3YUEHHEM CBOMCTB JIMHEHHBIX IPOCTPAHCTB.

[IpenogaBanue AUCHUILIMHBI TPEIYCMATPUBACT CICAYIOIIHE (GOPMBI OpraHU3ANUH
yueOHOro Tpolecca: JeKyuu, NpaKkmudeckue 3aHAmus, Ccamocmosmenvras paboma
obyuarowe2ocs.

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

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUILTMHBI COCTaBISET S5 3aueTHBIX enuHul, 180
YacoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKHI»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Hucnummuaa «MareMaTuka. AHATUTHYECKast TEOMETPHS U JIMHEWHAs anreOpay siBIseTCs
BOKHOM COCTaBHOM 4YaCTbhIO KypcCa BBICIIEHM MaTEMAaTHKH, KOTOPBIA JIEKHUT B OCHOBE BCeEW
CUCTEMBI BBICHIETO OOpa30BaHUs COBPEMEHHOI'O CHEIHAIMCTa U M3Yy4aeT MPOCTPAHCTBCHHBIC
(GhOpMBI U KOJTUYECTBEHHBIE COOTHOIICHUS OKPY)KAFOIIETO HAC JICHCTBUTEIILHOTO MHUPA.

N3yuenue nanHON AMCIUIUIMHBI ITO3BOJIIET PA3BUTh MPOCTPAHCTBEHHOE IMPEACTaBICHUE
CTYJICHTa; CTUMYJIMPYET €ro BOOOpaKEHHE, Pa3BUBACT €ro CUETHBIC CIIOCOOHOCTH; IMO3BOJISACT
JEMOHCTPUPOBATh IENEYCTPEMIIEHHOCTh, OPTaHM30BAHHOCTh IPU TPOBEACHUU OOJBIIETO
00beMa BBIYUCIICHUH; 00BEIUHSAET OOJIBIIMHCTBO PAHHEE H3YYCHHBIX TTOHATHH.

BaxkHOCTh yKa3aHHBIX TOJOKEHUH OOYCIIOBJICHA TEM, YTO MaTeMaTHKa SIBIISIETCS HE
TOJILKO MOIIHBIM CPEICTBOM PEUICHUS MPUKIAAHBIX 3a7a4 U YHUBEPCATbHBIM SI3bIKOM HAaYKH, HO
TaK)Ke€ U 2JIEMEHTOM OOIIEH KYIbTYpBHI.

MaremaTuueckue METOJIbl  HCCIEIOBAHUS, MOJCIUPOBAHMS, IPOCKTUPOBAHUS,
OTHUPAIONIYIOCS HA JaHHYIO JTUCHUIUIMHY, UTPAIOT BCE OOJBIIYIO POJIb B COBPEMEHHON HayKe
U TeXHUKE. B 3HaYNTENbHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTHEM HAYKH H
TEXHHWKH, TJIABHBIM 0O0pa30M BBIYHCIUTEIBHON TEXHHKH W HH(POPMAIIMOHHBIX CHCTEM, a
Tak)ke KOMIBIOTEpHU3AIMel MpakTUYecku Bcex obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIIOIB30BaHUSI MATEMATUKU VISl PEIICHUS KOHKPETHBIX 3aJ]1a4 CYIIECTBEHHO PACIIUPSIOTCS,
YTO, B CBOKO OYEpelb, NPUBOAUT K HOBBIM TpPeOOBAHMAM, NPEIBABIIECMBIM K
MaTeMaTU4eCKOMY OOpPa30BaHHMIO COBPEMEHHBIX CICIIHAIMCTOB B 00JIACTH MaTEMaTHYECKUX
METOJIOB.

B oOmactu BocOUTaHHS JIUYHOCTH IEABI0 IOATOTOBKH II0 JAaHHOM JUCITUILIMHE
aBigeTcs (HOpMHUpPOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTHUPOBAHHO M SICHO
CTPOUTDH YCTHYIO M MUCbMEHHYIO PEUb.

1.2. JlucuumiuHa BXOJIUT B COCTaB 00s3aTeIbHON YacTU 00pa3oBaTEIbHON MPOTPAMMBI
BhIcHIero oOpasoBanus (nanee — OIT BO).

1.3. TlepeueHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCLUUIIINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbratamu ocBoeHust OIT BO.

B pesynbrare u3yueHus AMCHUILIMHBI OOYUYAIOIIUICS JODKEH 00JaJaTh CIEIYIOIIUMHU
KOMITETCHIIMSIMU WM WX JacTsAMU. KOMIETEeHIINN ¥ WHIMKATOPBI UX JTOCTUKEHUS TTPUBEIACHBI B
tabmure 1.

Tabmuma 1 — I[lepeyeHs KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKECHUS

Kox u
Kareropus (rpymnmna) Kon n HauMeHoBaHrEe HHIUKATOpa
HaMEHOBaHUE
KOMIIETEHIIAH OCTHIKEHUS KOMIIETEHIINU
KOMIIETEHIIN U

VK-2.3.1 3HaTh BUJIBI pECYPCOB U
OTPaHUYEHUS TSl pEIIeHHs TOCTaBICHHbIX
3aj1ayu
VYK-2.V.1 ymeTs NpoBOIUTH aHAJIN3
MOCTaBJIEHHOW LIeH U (POPMYJINPOBATH
3aJ]au, KOTOpPbIE HEOOXOMMO PEIINUTh JIJIs
ee IOCTHKEHUS
ONTUMAJIbHbIE
YHuBepcanbHbIe VYK-2.V¥.3 ymeTh BbABUTATh
CII0COOBI UX . .
KOMIETEHIINU albTepHATUBHBIE BAPUAHTHI IEHCTBUH C
pelieHus, UCXOs U3
1EJIbI0 BEIOOpA ONTHUMAJIBHBIX CIIOCOOO0B

VK-2 Cnocoben
OTIPENIENATh KPYT
3a7a4 B paMKax
IIOCTaBJIICHHOHU IIEJIN
U BBIOMpATh

JIEUCTBYIOIIUX
peILIeHus 3aa4, B TOM YHUCJIE C IIOMOILBIO
IIPaBOBBIX HOPM,
B — U(POBBIX CPENICTB
CCVDCOB I VK-2.B.2 B1aneTs HaBbIKaMH BbIOOpa
pecyp . ONTUMAJILHOTO CIIO0co0a perIeHus 3a1a4 ¢
OrpaHUYEHUN

Y4E€TOM MMEIOIIUXCS YCIOBHH, PECYPCOB U
OTpaHUYECHUN




Oo6menpodeccnoHanbHbIC
KOMITCTCHIHH

OIIK-1 Cnocoben
PUMEHSTh
(byHIaMeHTaIbHBIC
3HAHUS, IOTy4YCHHBIC
B o0Jy1acTu
MaTEeMaTHYECKHUX U
(WJIM) eCTECTBEHHBIX
HayK, U
UCIIOJIb30BAaTh UX B
podecCHOHATBLHOM
JIeSITeIIbHOCTH

OIIK-1.3.1 3Hath yHIaMEHTAIIbHBIC
3aKOHBI MPUPOIBI U OCHOBHBIC (PU3HUECKUE
Y MaTeMaTUYECKUE 3aKOHBI

OIIK-1.Y.1 ymers npuMeHsTH (prusnueckue
Y MaTeMaTUYECKUE METOIbI JJIs PelIeHuUs
3a/1a4 TEOPETUUYECKOTO U MPUKJIIATHOTO
Xapakrepa

OIIK-1.B.1 BnageTh HaBbIKaMu
TEOPETUUYECKOTO U IKCIIEPUMEHTAILHOTO
UCCIICIOBAHMS O0OBEKTOB
poecCHOHANILHOM e TeIbHOCTH

O6menpodeccroHanbHbIE
KOMITCTCHIIHH

OIIK-2 Cnocoben
HCIIOJIb30BaTh U
aJanTHPOBATh
CYIIECTBYIOIINE
MaTeMaTHYECKUe
METO/IbI U CUCTEMBI
IPOrPaMMHUPOBAHHS
JUTs1 pa3paboOTKH U
peau3anuu
ITOPUTMOB
peleHus
MIPHUKIIATHBIX 33724

OIIK-2.3.1 3HaTh MaTeMaTHYECKUE METOIEI,
MaTeMaTHYECKHE TTaKEThl U CUCTEMBI
MPOrPaMMHUPOBAHUS JUTS Pa3paboOTKH U
peanu3alnuy aIrOPUTMOB PEIICHHS
MIPUKJIATHBIX 3a/1a4

OIIK-2.VY.1 ymers agantupoBaTh
MaTeMaTUYEeCKHE METOIbI M CUCTEMBI
MIpOrpaMMHUPOBAHUS TSl pa3pabOTKU U
peanu3anuu aNropuTMOB PEIICHUS
MPUKJIATHBIX 33]1a4

OIIK-2.B.1 BrageTh HaBbIKaMU BBIOOpA
MaTeMaTHYeCKOro METO/Ia JAJIs PEIICHUS
3a/1a4u U OIICHKU IPAHMI] MPUMEHHUMOCTH
MeToaa

2. Mecro nuctutuiiHbEL B cTpykType OI1

JucuunirHa He Ga3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYJIEHTAMHU INPH
W3YYEHUHU B By3€ KaKUX-IHOO TUCIUIUINH.
3HaHMUs, MOIYYECHHbBIE IPU M3YyYEHUU MaTepuaia JAHHOM JUCLMIUIMHBI, UMEIOT KaK
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIONb3YIOTCS TPU U3YYEHUU IPYTUX JUCIUILINH:
- Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKasi CTATUCTHKA

3. OO0BEeM H TPYJOEMKOCTh JUCIIUILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI IO TUCIHUTUINHE (M paclpeesieHUe 3TOH TPYTOEMKOCTH [0 CEMECTpaM) MPeCTABIICHBI B
Tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITUHBI

TpynoemkocTs 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocma OuCUUNIUHbL, 5/ 180 5/ 180
3E/ (uac)
U3 nux uacoe npakmuueckoil no020moeKu
Ayoumopnule 3anamus, BCEro vac. 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

npakTuueckue/cemunapckue 3anarus  (I13), 34 34

(gac)

nabopaTtopHbie padoTs (JIP), (uac)

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

9K3aMeH, (Jac) 36 36




CamocmosamenvHnas paboma, Bcero (dac) 76 76
Buo npomesicymounoi ammecmayuu: 3ayer,

madd. 3auger, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.*%*)

*x .
HpI/IMeanI/Ie . KaHJIUJIATCKUHU 3K3aMCH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIMILIAHBI IO pa3jieiiaM U BUIAM 3aHSATHI.

Pa3Z[eJ'IBI, TEMbI JUCHUIJIMHBI U UX TPYAOCMKOCTD IIPUBCACHBI B Ta6HI/H_[e 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pasgensl, TeMBI JUCLUIIINHBI Jlexuun 113 (C3) JIP KII CPC
(dac) (qac) (qac) (qac) (qac)
Cemectp 1
Pazmen 1. KoMriutekcHble Yucia U 6 8 11
MaTpPHIBI
Paspgein 2. CuctemMsbl TMHENHBIX 6 9 11
YpaBHEHUI
Pasnen 3. JluneiHble mpocTpaHCcTBa 5 0 11
Pasnen 4. Bekropsl 6 8 11
Paznen 5. [IpsiMast Ha TIOCKOCTH 4 4 11
Paznen 6. [Ipsimast v JII0CKOCTH B 4 5 11
MPOCTPAHCTBE
Pazpen 7. KpuBsle BToporo nopsaka 3 0 10
Hroro B cemectpe: 34 34 76
Hroro: 34 34 0 0 76
[IpakTyueckass MNOATOTOBKA 3aKJIIOYA€TCd B  HEMNOCPEACTBEHHOM  BBIIIOJHEHHH
OoOydJaroIMMHUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢  Oy;ymiei

po(heCCHOHATBHOMN NeITeTbHOCTHIO.

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

Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JIEKIIMOHHOTO ITUKJIA

Howmep pasznena

HazBanue u COJACPKAHUC PA3CJIOB U TCM JICKIIMOHHBIX 3aHATUH

1. IlonsTre KOMIIEKCHOTO Yyncia. JIeMCcTBUS HaJ KOMIUIEKCHBIMHM YHCIaMH B
anrebpandeckoir ¢opme. JleiicTBUs HaJ KOMIUIEKCHBIMH YHCIAMH B
TpuroHomerpuueckoit popme. @opmyna Myaspa. U3BneueHne KopHs u3
KOMILIEKCHOTO Yncia. (2 gaca)

[Tonsitue matpunpl. JIuHelHble omnepanuu Haja maTpuuamu. JInHelHas
3aBUCUMOCTh M HE3aBUCHUMOCTb MaTpUl. TpaHCIIOHMPOBAaHUE MaTpPUL.
YMHOXeHUE MaTpHI]. MHOTOUYJIEHBI OT KBaIpaTHBIX MaTpHIl (4 yaca)

2. Onpenenurenu u ux cBorictBa. OOpaTHas MaTtpua. Pemenue npocreimmx
MatpuuHslli  METOJ PEIICHMS

MaTPUYHBIX  ypaBHEHWH.
ypaBHEeHMH. (2 yaca)

JIMHEWHBIX

Merox Kpamepa. Merox I'aycca. (2 gaca)

CoOcTBeHHBIE YWCIa W COOCTBEHHBIE BEKTOPHI KBAJIPAaTHBIX MAaTpHIIL.
DYHKIIUU OT KBaJpaTHBIX MaTpHI] (2 "yaca)




3. Jluneitnpie mpocTpaHcTBa. OmnpeneneHne W Opumepsl. basuc u
KoopauHaTel. JluHeliHble  mpeoOpas3oBaHusd. MaTpuua  JIMHEWHOTO
npeoOpa3zoBanus. (5 4acoB)

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

CkaJiipHOE TIPOM3BEICHIUE BEKTOPOB. BEKTOpHOE MPOU3BEICHNE BEKTOPOB.
CwMmelianHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)

5. VYpaBHeHUs] NPAMON Ha IIOCKOCTH. 3aJjadyd Ha COCTABJIICHUE YpPaBHEHMI
psiIMOH. (2 Jaca)

VYros Mexy NpAMbIMU Ha IJIOCKOCTH. PaccTosiHre OT TOUKU A0 NpsAMON Ha
10ckocTd. PaccrosiHue Mexay napauieaIbHbIMU IPSIMBIMU. (2 Yaca)

6. YpaBHEHHUsI TNIOCKOCTH. 3aaHne IPSIMOI B TpocTpaHCTBe. (2 yaca)

Yroa Mexny IVIOCKOCTAMU. YTOJI MEXIY IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MpsMOM M IUIOCKOCTBIO. PaccTosiHME OT TOYKM [0 INUIOCKOCTH.
PaccrosiHue Mexay napajliesIbHBIMHM IUIOCKOCTSIMH. PaccrosiHue oT TOYKH
JI0 IPSIMOY B IPOCTpaHCTBE. (2 yaca)

7. Omnunc. ['unep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHBOI BTOPOTO
nopsjka. KanoHnueckue ypaBHeHuUs1 KpUBOM BToporo nopsjka (3 Jaca)

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

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

N3 Hux Ne
@OpMBIIPAKTH o
Ne . Tpynoem- | mpakTtuyeckoi | pasaena
i Tembl IpakTUUECKUX 3aHATUI H4ECKHX KocTh, (dac)| moarotoskn, | muci-
3aHATUN
(dac) JIMHBI
Cemectp 1
1. | Jle#cTBUs HaJ KOMIIEKCHBIMU Pemenne
YUCJIaMH B alre0pandeckoit 3a1a4 9 1
¢dopme. Tpuronomerpuueckas
(hopMa KOMIUIEKCHOTO YHCJIA.
2. | JleficTBUS HaJ KOMITJICKCHBIMA Pemenue
YHCIIaMU B 3agau 2 1
TPUTOHOMETPHUYECKOH popme
3. JInnelHbIe onepanuu Haj Pewenne
MaTpULAMU. 3a/1a4 4 1
TpaHCIIOHMpPOBAaHUE MATPHLI.
YMHOXEHNE MaTPUI]
4. | BpluucieHue onpeaeauTeneH. Pewenne
OOpatHas marpura. Pemenue 3a1a4 3 2
MaTPUYHBIX YpaBHEHUI.
S. MatpuuHbslii METOA pEeLICHUS Pemenne
CUCTEM JIMHENHBIX YPaBHEHUH. 3a1a4 3 2
Meron Kpamepa
6. Meron I'aycca Pewenne 3 5
3a/1a4
7. Pa3nosxeHne BEKTOPOB 110 Pewenne
Oa3ucy. Beruncnenue 3a7a4 2 4
KOOpJMHAT TOYEK B 001Iei




JIEKapTOBOM CUCTEME
KOOpJIMHAT.
8. CxansipHO€ NMPOU3BE/ICHUE Pemenue 2 4
BEKTOPOB 3a/1a4
9. BekropHoe u cMmenianHoe Pemenue 4 4
MIPOU3BE/ICHUS BEKTOPOB 3a1a4
10. YpaBHeHHUs IPSIMON Ha Pemenue 5 5
TJIOCKOCTH. 3a/1a4
11. 3ajaun Ha IPSAMYIO Ha Pemenue 5 5
TIOCKOCTH 3a/1a4
12. [IpsiMast 1 MJIOCKOCTH B Pemenue 5 5
MIPOCTPAHCTBE 3a/1a4
Bcero: 34
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh PUBEACHBI B Ta0OHIIE .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoemKocts, | MPakTHHECKOR | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosTensHON paboThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0bnuLe /.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bceero, | Cemectp 1,
Bua camocrositensHOM paboTh
qac qac
1 2 3
N3ydeHne TeopeTHIecKOro MaTepuania 20 20
qucruminael (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIIO 20 20
ycneBaemoctu (TKVY)
Jomarraee 3amganue (/13) 17 17
KonTponbubie pabotel 3a0uHnKoB (KP3)
IToaroroBka K MpoMeXyTOYHOU 20 20
arrectaruu (I1A)
Bcero: 76 76




5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSTENbHOW paboThl 00y4aromuxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUIMA

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

YK 514 BBK bexnemumera JI.A., Ilerpouu A.1O., Uybapos U.A. 200
22.151b42 COOpHUK 33724 110 aHATUTHYECKON TEOMETPUH U

JUHEeHHO# anredpe: Yueb. mocooue / [Tox pen. 1.B.

bexnemureBa. — 2-e uzg., nepepad. — M.: DUSMATIINUT,

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

I'VAIL 2019. - 51 c.
http://e.lanbook.co | bekiemumies, JI.B. Kypc aHanuTudeckoil reoMeTpuu U OBC Jlanp
m/book/58162 JMHEHHOMN aireOpsl. [DIEeKTPOHHBIH pecypc] —

Onektpon. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekiemumiea, JI.A. COOpHHK 337134 [0 AaHATUTHISCKON OBC Jlanp
m/book/72575 reOMETPHUH U JIMHEHHOH anrebpe. [DIeKTpoHHBIN pecypc]

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

[MerpoBuy, N.A. UybapoB. — Dnekrpon. qan. — CII0. :

JIanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Havasa jinHeiHO# anreOpsl 1 OBC Jlanb
m/book/71997 aHaIMTHYECKasi reOMeTpust : yueObHoe mocobue / A. 1.

HoukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Maremaruka. 3a1a4u MOBBIICHHON TPYIHOCTH IS OBC Jlanb
om/book/115483 CTYJICHTOB BY30B : yueOHoe nocodue / 1. B. MBanos, O.

K. UBanosa, O. A. OkxyneBa, H. A. ToiueHHHUKOBA ; IO

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

2019. — 156 ¢

Wenera, A. M. Jlunetinas anreOpa. AHaJIUTHYECKAS 9BbC Jlanp
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnesa, I1. 1.
om/book/152265 [punynxas, U. . YepHsix. — 5-e u3a-e, ucnp. u gom. —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemues, /l. B. Kypc ananutndeckoii reomeTpun 1 OBC Jlann
om/book/58162 JMHEHHON anreOps : yueOnuk / J1. B. bBexiemuries. —

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

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Beicias matemaruka. JInHeitHas 9BC Jlans

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

https://urait.ru/bco | Jluneitnas anrebpa 1 aHATUTHYECKAsI TEOMETPHS:

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

I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
M3marensctBo FOpaiit, 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 aHAJIMTUYECKAsi TEOMETPUS: Y4eOHOE Toco0ue JIIst
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 ocobue /isi OakamaBpuara u ClelraaIuTeTa
/ 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 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
URL aapec HaumeHnoBanue
http://www.math-net.ru OO01IEepOCCUICKUIT MaTEMAaTHIECKHUIA TTOPTAI
http://e.lanbook.com/view | OBC «Jlanb»

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHnp mpPOrpaMMHOTO O0OECHEUEHUs,, HCIOJIb3YEMOI0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepeuyeHpb uCnonbp3yeMOro NporpaMMHOro odbecredeHus npejacranieH B Tadbuuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanune
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4, Wolfram Mathematica
8.2. [lepeuenn HMH(}OPMALIOHHO-CITPABOYHBIX CHUCTEM, HCIOIB3yEMBIX npu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE
[Tepedens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
Tabimue 11.

Tabmuna 11— Ilepeuenb HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t Hanmenosanue

9BC Jlaun

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIPeICcTaBieH B Tabuiel 2.



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

Tabmuna 12 — CoctaB MaTepralibHO-TEXHIUYECKON 0a3bl

No HanmenoBanue coctaBHOM YacTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)

JlexuMoOHHas ayaguTOpUs

Aynuropus Ui NPaKTUYECKUX 3aHATUN

10. Onenounble cpeaCcTBa AJIs MPOBEICHUS MPOMEKYTOUHOM aTTecTalluu
10.1. CocraB OLICHOYHBIX CPEACTBAIS IPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yyaromuxcst Mo JUCHUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIS IPOBEJCHHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpoCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemectpa MOXKET HCIIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOAYJBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBUIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OlieHKa KOMIIETCHITHH

Xapakreprucrrka choOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHas mIKana P P (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOW IJIUTEPaTypHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKEHUS C TPAKTHYSCKOM
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJio 000CHOBBIBAET U apIYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYIIECTBY W3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIE€ATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET HayYHbIE MOJI0KEHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOLLIO»
«BAYTEHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JIUTEPaATYpHI;

— JIOIyCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM MPUMEHEHUHU 3HAHHM
HaIpPaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;

— 3arpynHsieTcs: B GOPMYJIUPOBAHUHU BBIBOJOB U 000OIICHUH;

— YaCTUYHO BJaJICET CUCTEMOM CeMATU3UPOBAHHBIX MOHSITHIA.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»




Or11eHKa KOMITETEHITUHN

5-0aiuibHas mKana

XapaxrepucTuka chpopMUpOBAHHBIX KOMIIETEHIUI

— o0ydJaromuiics He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO

MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OWIMOKM W  HETOYHOCTU  MpH
«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

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

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ne /it [Tepedenn BOmpocoB (3a1a4) JUIsl SK3aMeHa Koz
WHJKATOpa
VK-2.¥.1

3ananue 1. OIIK-1.V.1

1) BbIYKCIUTH POM3BEICHNE KOMIUICKCHBIX YUCET B OIIK-1.B.1
anreOpanyeckoit popme 3armcu

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

Otset: 20+37i

2) BepHo su yTBepkacHuUE: «/leficTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUICKCHBIX YUCEIT B anredpandeckoit popme
3alKiCH paBHA MPOU3BEACHUIO JEHCTBUTEIbHBIX YacTeH
COMHOXkHUTeNEN». OTBET apryMeHTUpPYHTE.
Otser: Hesepno (BepHBIM 0TBETOM SABJISIETCH
yTBepxaeHune: «JledicTBUTEJbHAS 4YaCTh MNPOU3BeAEHHUS
KOMILUIEKCHBIX 4HceJl B ajaredOpamvecko ¢opme 3anmucu
BbIYHC/ISIETCHA KaK Pa3HOCTh Nnpou3BeeHus
ACMCTBUTEJbHBIX YaCTeld U NMPOM3BEACHUS MHMMBIX YacTel
COMHOIKHUTeJIe»).

1. 3ananue 2.

1) BbIYHCIUTD TPOU3BEICHNE KOMIUICKCHBIX YHCET B
anredpandeckoil popme 3anvcu
(7 —4i) = (1 4+ 3i)

OrBer: 19+17i

2) BepHo 1u yTBepkaeHue: «/leiicTBUTEIbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEN B alireOpandeckoit popme
3aIIMCH BBIYMCISIETCS KaK Pa3HOCTh MMPOU3BEACHUS
JICECTBUTENIBHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YacTei
coMHOxUTeNen». OTBET apryMeHTUPYHUTE.
OtBer: BepHo (BepHBIM OTBETOM SIBJIIETCH YTBEp:KIeHHE:
«/leiicTBUTeIbHAST YACTh MNPOW3BEJIEHUS KOMILIEKCHBIX
yuces B ajredpanyeckoii (popme 3anucu BbIYHCISIETCS KAK
Pa3HOCTb TNPOM3BEACHUS JACHCTBUTEJIBHBLIX YacTedl M
NPOU3BEAeHUS MHUMBIX YacTeill COMHOKHUTEJIei»).

3amanue 3.
1) BbruuciuTh NPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanveckoit hopme 3anucu




(7 + 4i) = (4 — 30)
OTtser: 40-5i

2) Bepno nmu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOU3BEICHUS KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMKMCH BBIUUCISAETCA KaK CyMMa IPOU3BEACHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTEU
COMHOXHUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: HeBepHO (BepHBIM OTBETOM fBJISIETCS YTBepiKIAeHHE:

«/leficTBUTE/IbHASL YACTh NPOU3BEACHUS KOMILICKCHBIX YHCe B

ajredpanyeckoii ¢gopMe 3amucH BBIYMC/SETCH KaK Pa3sHOCTh

NPOM3BeIeHUs1 [IefiCTBUTEIbHBIX YacTeid M IPOM3BeJeHUsA

MHHUMBIX YacTeill COMHOKMTEJIEN).

3ananue 4.
1) BbIYHCIUTD IPOU3BEICHUEC KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3anucu
(9 — 4i) = (8 — 5i)

OtBet: 52-77i

2) BepHo sn yTBepkacHuUE: «/leiicTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJICKCHBIX YHCEIN B anreOpandeckon popme
3aMKMCH BBIUMCISAETCSA KaK IPOU3BEICHUS MHUMBIX YacTel
COMHOXkHUTeNEN». OTBET apryMeHTUpYITE.
OrtBer: Hesepno (BepHBIM OTBETOM ABJIAETCH
yTrBepakaeHHne: «/lediCTBUTEJbHAS 4YacTh IPOU3BEACHHS
KOMILUIEKCHBIX 4HceJ B ajaredpamveckoi ¢opme 3anucu

BBIYHCJISIETCH KakKk Pa3HoOCTh NPOU3BeAeHUs
AEMCTBUTEJbHBIX YacTell M NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKHUTeJIei»).

3agadue 5.

1) BbIuHCIUTD NPOU3BEICHUE KOMIUICKCHBIX YHCEI B
anredpandeckoil popme 3anucu
(94 6i) (2 —7i)

OtBert: 60-51i

2) Bepno mu yrBepxkaenue: «lIponsBeeHne KOMIUICKCHBIX YHCEI
B anreOpanueckoi opme 3amucu MOKeT ObITh BBIUKCIEHO IO
NPaBWIY BBIYUCICHHS TIPOM3BENEHHUS MHOTOWICHOB» OTBeT
apryMEHTUPYUTE.

Otser: BepHo (IpH 3TOM HY’KHO YYHTHIBATh, YTO i°= - 1)

3amanue.
1) BBIYUCIUTH MPOU3BEACHHE KOMIUIEKCHBIX YHCEII.

Z,=5(cosZ+ising) u Zy=7(cos +isin)

OTtBeT: 35 (605;4— isin E) = 35§

2) BepHo nm yrtBepkaeHue: «JIusi BBIYMCICHUS] TPOM3BEICHUS

OIIK-1.B.1




KOMIUIEKCHBIX ~ YHCell ~ HeoOXOoAMMO  3amucatb UX B
anreOpanyeckoM Buae». OTBET apryMeHTHPYHTE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSI YTBEP KIE€HHUE:
«IIpu BBIYMCIEHUM NPOU3BEAEHHS KOMILUIEKCHBIX YHCEJ B
TPUTOHOMETPHYECKOI dopme MOIYJIb pe3yJbTara
BbBIYMC/ISIETCS KaK NpPOU3BeleHHe MOAYyJed MHOXKUTe/eil, a
apryMeHT 4MCJIa PaBeH CyMMe apryMeHTOB COMHOKHUTeJIei»).

3amanue.

1) Berumciauth YacTHOE KOMILICKCHBIX yucen B
TPUTOHOMETPUYECKOMN (hopMe 3amucH.

Z, 10(005% +isin g)

Z, S(COSE—I—EZEHE)

OtBer: 2 (cosg—l- isin g) =+/3+i

2) Bepno nm yrtBepkaeHue: «[Ipu  BBIYMCICHHH YacTHOTO
KOMIUIEKCHBIX YHMCEI MOJYJIb U apIYMEHT Pe3yJIbTaTa SBIIIOTCS
pe3ysbTaTaMu JeJIeHUs MOJYJIS JeIUMOI0 Ha MOAYJb JAEIUTEIs
U apryMeHTa JAeJuMOro Ha aprymMeHt paeauresns». Otser
o0ocHyiiTe.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:

«IIpn BBIYHCIEHUM 4YACTHOIO KOMILIEKCHBIX 4YHCeJ] MOIYJb

pe3yJbTaTa fBJISETCH pPe3y/ibTaTaM JAeJeHHsT MOAYJIA AeJTUMOI0

HA MOAYJIb JeJHTeJsi, a apryMeHTOM - Pa3HOCTb apryMeHTa

JACJTUTENISI H APTYMEHTA 1eJTUMOI0»).

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

Kak Ha3piBaeTcst popma 3alucu KOMIUIEKCHOTO YHCIa, UMEoIas
BUJ 7z=|z|-(cos@+ising), KaKk Ha3bIBAIOTCS B ATOM 3aIUCH |z| U @7
Otser: ®opMa 3anMcH KOMILJIEKCHOT0 YHCJIA, MMEIOLIAsi BH/L
z=|z|*(cos@+isin@), Ha3bIBaeTCs1 TPUTOHOMETPHUYECKOIA, I/1e |Z| —
MOAYJIb KOMIJICKCHOT'0 YHCJIa, () — APTYMEHT KOMILICKCHOI0

yuciaa

YK-2.3.1
VK-2.V.1

Pe3ynprar kakoi onepanuy Hal KOMILIEKCHBIMH YUCIaMHU MOKET
OBITH 3aMKCaH B BUJIE

|z1] - [z2| (COS(@1t@2) + isin(p1t¢2)) ?

Oteer: B TakoM Buae MOKeT ObITh 3aNIMCAHA ONlePALUS
YMHOKE€HHA KOMILIEKCHBIX YHCe] Z1 U Z2.

VK-2.3.1

PesynpTaTt KaKkoit onepanyu HaJ KOMIJIEKCHBIMU YHCIIaMH MOKET
OBITh 3amKcaH B BUjE |Z1|:|Z2|- (COS(@1-¢2) + iSIN(1-¢2)) ?

Otset: B TakoM BuIe MO:KeT OBbITh 3aNIMCaHA ONePaALMS
JeJIeHUs KOMILIEKCHBIX YHcesl Z1 | Z2.

YK-2.3.1

3amanue 1.
1) KommuekcHoe yncino Z 3ammucalo B aNreOpandeckon u B
TPUTOHOMETPHUUECKOH popmax:

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

OtBer:1

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




2) Kakyro ¢popmy 3amucu yncia Bl Hcnoib3oBan? O0ocHyiiTe
CBOM BBIOODP
OtBert: IIpu Bo3BeleHNH KOMILIEKCHBIX YHce] B CTeNeHb oJjiee
PAlMOHAJIBLHO UCI0JIB30BATH TPUTOHOMETPHUUYECKYI0 opMy
3alUCH M AeiicTBOBATH 1O CJ1eyI0LeMy NPaBuIy: NPU
BO3Be/leHNH KOMILIEKCHOI0 YHCJIa B CTelleHb MOAYJIb YHCJIa
BO3BOAMTCS B 3Ty CTelleHb, AprYMEHT YMHO:KaeTcs Ha
NMoKa3aTeJib CTeNeHH.
Ec/iu ke Mcnosib30BaTh ajredpanyeckyio popmy 3anucH, To
He00X0IMMO B IAHHOM cJy4dae 12 pa3 yMHOKMTH YHCJI0 CAMO HA
celst.

3ananue 2.
1) KomruiekcHOE YMCio Z 3aliucaHo B aIreOpandeckoil u B
TPUTOHOMETPHUYECKOU (hopMax:

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

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro dopmy 3anucu uncina Bbl ucnonb3oanu? O0ocHyiiTe
CBOM BBIOOP
OrtBer: Ilpn Bo3BeIeHNH KOMILICKCHBIX YHCeJ B CTeNeHb OoJiee
PALMOHAJIBLHO UCIIOJIB30BATH TPUTOHOMETPUYECKYI0 (hopMy
3aNMCH U AefiCTBOBATH MO CJEeAYI0IIeMy NPaBHJIy: NPH
BO3BeleHNH KOMILJIEKCHOI0 YHCJIa B CTeNleHb MOAYJIb YHCJIa
BO3BOJIMTCS B 3Ty CTelleHb, ApDIYMEHT YMHOKAeTCs HA
NoKa3aTeJlb CTENEHH.
EcJin ke ncnonp30Bath ajaredpanydeckyro ¢gopmy 3anucu, To
He00X0MMO B JAHHOM cJy4ae 3 pa3a yMHOKUTb YHCJI0 CAMO HA
ceds1 (MJIM MCN0JIB30BAaTh (POPMYJIy COKPAILIIEHHOT0 YMHOKEHHUSA)

3ananue 1.
1) Haiitu matpuny € = 44 + 3B%, e
2 -2
1 0 2
a=( JB=(-1 3
-1 3 -3 s s
Ortser:
10 -3 17
C =
(—10 21 —21)

2) BeibepuTe U3 crimcka nUppPOBHIC CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JJIS PEIIeHUs TaHHOM 3a/1a4H.

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

Otser: b) Wolfram Mathematica

YK-2.3.1
VK-2.V.1
OIIK-2.3.1




3amanue 2.
1. Haiitu matpuny C = 44 — 5BY, rue

2 =2
s (3 )
OTtBer:
c=(g 23 2

2. BpiOepute u3 cnucka nupoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl PEILICHNS JaHHOH 3a1a4H.

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

Oteer: b)  Wolfram Mathematica

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

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

—4 -3

OrtBer:

8 5 —8
C =

(— 10 18 -1 5)

2. BriGepure u3 criucka u@poBbie cpesicTBa, KOTOPbIE MOTYT
OBITH MMPUMCHCHBI JIs1 pCIICHUA }laHHOfI 3a1a4yiu.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

1 -2
a=(4 8 e-(2 3)

3 -3
Ortser:
-2 5 -9
C=
( 4 -6 6 )
2. Bri6epute u3 crniricka u@poBbIe CPeICTBA, KOTOPHIE MOTYT

OBITH MPUMCHCHBI JIs1 pCHICHUSA IIaHHofI 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica




3aganue 5.
1. Haiiru matpuny € = 4A + 3Bt rue

1 4 2 L -z
3 (3 )
Ortser:
€= (—14 ;i —1275)
2. BriGepure u3 crincka udpoBbie cpesicTBa, KOTOPHIE MOTYT

OBITH IIPUMCEHCHBI JJIs pCHICHUA ,HaHHOfI 3a1a4u.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3amummure pe3ynpTaT IeHCTBUN Ha/l MATPUIIAMHU.

A+0=...
Otser: A
2. 3anumuTe pe3yibTaT NeHCTBHIA HAJ MAaTPUIIAMU

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

7(A+B)=
OtBer: 7A+7B
4. Tlpopomxute hopmyiny

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

2 X(4A)=
OTtBer: 8A

YK-2.3.1
OIIK-1.3.1

10.

3ananue 1.
1) Haiitu npousBeneHue Matpuil A = B, rie

A= 2 e-(o =)

OTtBer:
AB — (—8 4 )

14 18

2) BriOepure u3 cnrcka 1uQpoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pelieHus JaHHo! 3agaun. O6ocHyiiTe
BbIOOp M (pPOBOTO CpesicTBa

a) Microsoft Access

b) Microsoft PowerPoint

OIIK-1.V.1
VK-2.V.1
OIIK-2.3.1




c) Wolfram Mathematica

OTtBet: K undgpoBbiM cpeacTBamM, KOTOpPbie MOI'YT ObITh
NpUMeHeHbI U1 pelleHus JaHHoii 3axaun orHocuTest Wolfram
Mathematica- nporpaMmmHoe o6ecneyenne, BKIIOYAKOIIEE
001111011 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIbIOTEPHOM ajire0pbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YAJIbHBIM CONPOBOKIEHHEM.

3amanue 2.
1) Haiitu npousBenenue Matpuil A = B, rie

_ (0 -2 -3y 3
A—(l ; O)B ;, Dz
OTBer:

AB:(_;l _43)

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

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEeHbI IJIs pellleHusl JaHHoii 3agaun oTHocuTcs \Wolfram
Mathematica- nporpaMmmuoe odecneuenune, BKIOYAIOIIEe
001101 HA0OP MaTeMaTUYecKUX QYHKUMIA B TOM YHCJIe
CHCTEMY KOMINBIOTEPHOI ajredpbl, OpUEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbLHBIM CONMPOBOKIEHHEM.

3ananue 3.
1) Haiitu npousBeneHne MaTpuil A * B, e
4 3

0 -2 -3
a=( )B=(0 -3

2 3 5 2 0
OTtser:

_(—6 6

4B = (18 —3)

2) BriOepure u3 cnrcka 1uQpoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHOW 3aJjauu.

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

OtBer: K undpoBbiM cpeacrsam, KOTOpbie MOTYT ObITh
NpUMeHEeHbI U1 pellleHus JaHHoi 3axaun orHocuTest Wolfram
Mathematica- nporpaMmMHoe o0ecneyeHne, BKIIOYAKOIIEe
00111101 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMINBIOTEPHOI aJreOpbl, OPUEHTHPOBAHHYIO HA



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
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

IMOJATOTOBKY HHTCPAKTHBHBIX TOKYMCHTOB ¢ BBIMUC/JICHUSAMHA U
BU3YyaJbHBIM COIIPOBOYKICHUEM.

3ananue 4.
1) Haiitu npousBeneHue MaTpuil A * B, rie
4 5

0 -2 -3
a=( )B=(1—%

2 —4 0 3 0
Oteert:

_{(—11 o6

AB'"( 4 22)

2) BriGepuTte u3 criucka nudpoBbie CpeacTBa, KOTOPbIE MOTYT OBITH
MIPUMEHEHBI JIJIs1 PEIICHMSI TaHHOMW 3a]1a4uH.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEeHbI JIJIsl pellleHusl IaHHo# 3axa4yu orHocuTcess Wolfram
Mathematica- mporpammuoe odecnedyenne, BKIIOYAKOIIEE
001101 HA0OP MaTeMaTHYecKUX QYHKUMIA B TOM YHCIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BLIYMCJICHUSIMH U
BH3YaJbHBIM CONPOBOKIEHHEM.

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

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

AB = (—1 14)

-2 11

2. BeiGepute 13 criucka nudpoBbie CpeCcTBa, KOTOPbIE MOTYT OBITH
MPUMEHEHBI /ISl pEeLIeHMs] TaHHOM 3a/1auH.

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

OTtBet: K undpoBbiM cpeacTBamM, KOTOpPbie MOTYT ObITh
NPUMEHEHbI IS peleHust JaHnHoi 3agaun orHocutces Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOIIee
0016111011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMNBIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHLIYHCJIEHUSIMU H
BU3YaJIbHBIM CONPOBOKIEHUEM.

11.

3amanue 1.
1) Haiitu onpenenuTelib 2-ro MOPsIKa MaTPHUIIbI
2 b5
-3 7
OtBer:29

YK-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
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 BBIYHCIIUTH OMPEICIUTEh BTOPOTO MOPSIKA.

OTtBer:

Jasi Toro 4yTtoObl BHIYUCJIUTH ONpee/JuTe]lb BTOPOro MOpsiAKa
HeO0XO0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JNATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoOil (1M000UYHOI)
AMATOHAJIN

3amanue 2.

1) Haiitu onpenenutelib 2-ro MOpPsIKa MaTPHUIIbI
2 3

s 5l

OTtser: -22

2) OO6o0cHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.
Otser:

Ji1s1 TOro 4T0o0bl BHIYMCJIUTH ONpPeAeIUTe/]Ib BTOPOro MOpPsAKa
HeO0X0UMO U3 NMPOU3BEIEHUA IJIeMEHTOB IJIABHOM INATOHAJIH
BbIYECTh INpPOM3BelleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 3.

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

5 o

OtBer: 23

2) OO6oCHYITE KaK BBIYHCIIUTH OMPEIEIUTEIh BTOPOTO MOPSIKA.
Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe/]Ib BTOPOro mopsijaka
HeO0X0AUMO W3 NMPOM3BeJCHUS 3JIeMEHTOB IVIABHOH IMATOHAJIHU
BbIYECTh TMPOMW3BeleHUEe JJIEeMEHTOB BTOpPoil (M000YHOI)
AHATOHAJIN

3aganue 4.
1) Haiitu onpeenuTenb 2-T0 MOPSIIKa MATPHUIIBI

sl
OTtgeT: 0

2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.
Ortser:

Ji1s1 TOro 4ro0bI BHIYMCIUTH ONpPEAETUTE/]Ib BTOPOro MOpPsAKa
He00X0IMMO U3 NPOU3BEJCHHS 3JIEMEHTOB IVIABHOI ANArOHAJIHN
BbIYECTh MpPOU3BeJeHHEe 3IJIEeMEHTOB BTOpPOH (M00OO0YHOI)
AAATOHAJIN

3ananue 5.

1) Haiitu onpenenuTens 2-ro MopsiiKa MaTPUILBI
5 2

|10 3

OtBer: -5




2) OO00CHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.
Oteert:

Jlist TOro 4To0bl BHIYMCIUTH ONpele/inTe/lb BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeJEHUS 3JIeMEHTOB IIABHOH IMATrOHAJIMN
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

YVK-2.V.1
1 2 -1 YK-2.V.1
3aganue: nana matpuua { 3 1 2
4 -2 5
Haiinure anrebpandeckue TOMOIHEHUS:
1 . A 1 1
OtBet: 9
2. Ay
Oteer: -7/
12.
3. Asz
OtBer: -5
4. AZS
OtBet: 10
5. Az
Oteert: -5
Uemy paBeH omnpeaenuTenb TPEYroJbHONW MaTPHUILhI? YK-2.3.1
13 OtBer:
' IIpousBeneHnIo 3JIeMEHTOB IJIABHOM IMATOHAJIH.
O6o3nauuM A;, Ay, ..., Ay — CTPOKM MATPULBL U QA4; A3; ... ; Oy - OIIK-1.3.1
JIEMCTBUTEIIbHBIE YHCIIA.
Ecnu cymecTByeT Takoit HabOp dmcen, Cpeid KOTOPHIX €CTh XOTS-
OBl OJTHO YUCJIO OTIMYHOE OT HYJISI, U TIPH STOM JIMHEHHAS
KOMOWHAIINSI CTPOK MaTPHIIBI C STUMHU YUCJIAMH paBHA HYJIEBOM
14. CTpOKE:
tIlAl + a.zAz + e + amAm = O,
rae 0 = (0,0, ...,0).
Kak B 3TOM citydae Ha3bIBaIOTCS CTPOKU MATPHUIIHI?
OTtBer:
JInHEeHO 3aBUCHMBIE.
[TycTth MaTpuisl A u A y0BIeTBOPSIOT YCIOBHIO YK-2.3.1
15 A'‘At=AYA=E, rne E — enunnynas MaTpHIia n -To MOPSJIKa.

Kaxk Ha3bIBatOTCS TaKU€ MATPUIIHI?
OTtBer: Takue MaTpHUIbl HA3BIBAIOTCS 00PATHLIMH MATPHUIIAMHU
10 OTHOIIEHHUIO IPYT K Apyry (A — oGparHas K A, u A —




obpaTHasi K A™?).

3aganue 1. Haiitu maTpuny X u3 ypaBHenust A = X = B, rne YK-2.V.1
-1 2 -7 —4 OIIK-1.V.1
a=( B=(
-2 5) —17 —9) YK-2.V.3
OrtBer:
(1 2
X = (_3 _1)
3aganue 2. Haiitu maTpuny X u3 ypaBHenust A * X = B, rne
-1 2 -9 —4
a=( B=(
3 —4) 23 10)
Otser:
{5 2
X= (—z —1)
3ananwue 3. Halitu matpuity X u3 ypaBuenus A = X = B, rie
-1 3 -10 -7
a=( B=(
16. 2 —4) 14 12 )
OrtBer:
1 4
X= (—3 —1)
3ananue 4. Halitu matpuity X u3 ypaBuenus A = X = B, rie
1 -2 9 6
a=( B=
3 —7) 29 19)
OrtBer:
{5 4
X= (—z —1)
3ananue 5. Haiitu Mmatpuny X u3 ypaBHenus A = X = B, rne
1 -3 14 5
a=( B=(
2 —8) 34 12)
OrtBer:
{5 2
X= (—3 —1)
Kak Ha3pIBaeTcs cuctema anreOpanyeckiux ypaBHEHUH, KaK0€e U3 YK-2.3.1
1r. KOTOPBIX SIBJISIETCS IMHEHHBIM?
OTBeT: cHCTEMa JIMHEHHbIX YPABHEHHIA.
Kakue MeTosipl perieHus CucTeM JIMHEHHBIX alreOpandyeckux YK-2.3.1
YPaBHEHUI BaM U3BECTHBI? OIIK-1.3.1
18. OtBer: MeToabl pelIecHUs] CHCTEM JHHEHHBIX aJIredpanyecKux
ypaBHenuii: merog Kpamepa, metox I'aycca, meToa MaTpH4HBIX
YpaBHeHHil (¢ HCNOJIb30BAHNEM 00PATHOM MAaTPHUUIbI).
CpaBHuTE yCc10BHs IPUMEHEHHSI METO/IOB PELIEHUS CUCTEM OIIK-1.V.1
JMHENHBIX ypaBHEHUN. Kakoil MeTO peleHNs CHCTEMBbI TMHENHBIX VK-2.V.3
anreOpanyeckux ypaBHEHUH PUMEHSIOTCS B TOM clydae, €Cliu
OTIpeeNUTENb MaTPUIIbl CUCTEMBI paBEH HYJIO?
OtBer: Eciim MmaTpuia cucreMbl He KBajgpaTHas (T.e.
19. KOJIM4eCTBO HEM3BECTHBIX H KOJINYECTBO YPAaBHEHUI He

COBNAJAI0T), TO NPUMEHsSIETCSH TOJIbKO METO/ MCCJIe10BAHUS
CHCTEeMbI JIMHEHHbIX YpaBHeHuil ['aycca, npyrue MeToasl
(meTon Kpamepa u MeTox MATPHYHBIX YPABHEHMIT) MOTYT
NPUMEHATHCS MPH YCJI0BHH, YTO MATPULIA CHCTEMbI
KBA/IPaTHAs M ONpPeJe/INTe/Ib e¢ He PpaBeH HYJII0.




20.

CpaBHUTE YCIOBUS NPUMEHEHUS METOA0B PELICHUSI CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO peIIeHNs] CUCTEMBI JTMHENHBIX
anredpanvyeckux ypaBHEHUN MPUMEHSIOTCS B TOM Clly4yae, €Ciiu
MaTpHUlla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

OtBer: Eciim MaTpuua cucremMbl He KBaJgpaTHas (T.e.
KOJIMYeCTBO HEU3BECTHBIX M KOJINYEeCTBO YPABHEHHUI1 He
COBIIA/1AK0T), TO PUMEHAETCH TOJAbKO METO/ UCCICAOBAHUSA
cHUCTeMbl JINHeliHbIX YpaBHeHnii ['aycca, npyrue metoabl
(metoa Kpamepa u MeTo1 MATPUYHBIX YPABHEHUIT) MOTYT
NPUMEHSATHCS NP YCJIOBHH, YTO MATPUIIA CHCTEMbI
KBaJpaTHas U OlNpeJe/INTe/b ee He PABEH HYJII0.

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

21.

[Ipu KakoM yCIIOBUHM OJHOPOIHAS CHCTEMa JIMHEHHBIX YpaBHEHUH
MMEET HEHYJIEBOE pelIeHe?

OtBeT: paHr MaTpulbl KO3(PUIHEHTOB 10/1KeH ObITh MeHbIIIe
YHCJIA epeMeHHbIX

OIIK-1.3.1

22.

Kak Ha3zpiBaeTcs AByMepHas ccTeMa KOOpAMHAT, B KOTOPOi
Ka)KJlas TOUYKa Ha TUIOCKOCTU ONPEAEIACTCS IBYMS YUCIaMHU -
MOJIIPHBIM YIJIOM U MOJSIPHBIM pagnycom?

Otger: [loasipHas cucreMa KOOpAMHAT

OIIK-1.3.1

23.

Kak Ha3bIBaeTCs CHCTEMa KOOPIMHAT, B KOTOPOH KaXk/1as TOUKa B
POCTPAHCTBE OIpeaeIsieTcs TpeMs ynciamu - (I, 0, @), rae r—
panuyc-BEKTOP TOUKH, U ( — 3EHUTHBIA U a3UMYTAJIbHBIN YTIIbI
COOTBETCTBEHHO?

OtBet: chepryeckas cucTeMa KOOPAUHAT

OIIK-1.3.1

24,

Uto Takoe BeKTOp?
OtBer: BeKTOPOM Ha3bIBaETCSl HANPABJICHHBIN 0TPE30K

VK-2.3.1
OIIK-1.3.1

25.

Kak Ha3piBaeTcs BEKTOp, HA4ajI0 KOTOPOTO COBIAIAET C €r0
KOHI[OM?

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

YK-2.3.1

26.

ITo kakoit popmyiie onpeensercs CKaasipHOe TPOU3BEACHNE
BEKTOPOB?
OtBer: CkansipHoe NPOU3BeeHNE BEKTOPOB onpeeJsieTcs mo

dopmyae |dl = |b| = cosa

OIIK-1.3.1

27.

ITo xakoit (I)OpMyJ'IC BBIYUCIIACTCA CKAJSIPHOC TPOU3BCACHHUC

BEKTOPOB @ W b , eciiv M3BECTHBI KOOPIUHATHI BEKTOPOB B
nekaptoBoit cucteme (B cucreme : 0X, Oy, 0z)

OtBer: CkaJjisipHoe Npou3BeleHHEe BEKTOPOB ONMpeesisieTcsl mo
dopmyne a, b, +a,b, + a_b,

OIIK-1.3.1

28.

[To xakoil popmysie BBIYUCIIAETCS BEKTOPHOE MPOU3BEICHIE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAUHATHI B IEKAPTOBOM CUCTEME
koopauHaT (X, Y, 2)?

OtBer: BekTOpHOE NpoN3BeeHHE BEKTOPOB ONpeAeasieTcs 1o
dhopmyue
i j k
X M 5
X, Vo Z,

OIIK-1.3.1




[To kakoit popmyIie orpenenseTcsi MOAyJb BEKTOPHOTO OIIK-1.3.1
IPOM3BEAECHUS BEKTOPOB?
29. OtBer: BesimunHa MOy I BEKTOPHOTO NPOM3BEACHHUSA
BEKTOPOB onpeiesieTcsi mo gpopmysie |al = |E| * sin[&'ﬂj
Uemy paBHO pacCTOSIHUE OT TOUKH /10 PSAMOIL? OIIK-1.3.1
30. OTtBet: PaccTosinve OoT TOUKH /10 NPSIMOM PABHO JJIUHE
NepreHIuKYJIsipa, ONYIEHHOr0 U3 JAHHOH TOYKH HA NPSIMYI0
3aganue 1. CocraBuTh ypaBHeHHE mpsiMod mnpoxoxasuied uepe3 | OIIK-1.V.1
. L xt2 _ y-9 YK-2.V.3
Touky M (2,4) ¥ nepneHUKYISIPHON TIPIMOM — = L
OtBer 3amucaTb B BHUAE YpPaBHEHHs MPSMOH C  YIVIOBBIM
KO3 hUIIIEHTOM
OrtBer:
¥y=-—1,25x+6,5
3ananue 2. CocTaBUTh ypaBHEHUE NPSIMOM HNPOXOJAIIEH uepes
TOUKY M(1,—-4) u NEepIEeHIUKYIJIAPHON npsiMOi
—4x — 5y + 14 = 0.
OtBer 3amucaTb B BUAE YpPAaBHEHHs MpPSMOH C  YIVIOBBIM
KO3 hUIIIEHTOM
OrtBer:
¥=1,25x—5,25
3amanne 3. CoCTaBUTh ypaBHEHHE TMPSMON MPOXOASIICH depes
x+16 y—9
Touky M (—1,—3) ¥ napaiesbHON IpIMoit ) = =
3L OtBer 3amMcaTh B BUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
kod(uUImeHTOM
Otser:
¥y=1,25x—1,75
3ananue 4. CocTaBUTh ypaBHEHHE NPAMOM NPOXOJAIIEH uepes
Touky M (1, —1) u nepneHauKyIIpHO# mpsaMol y = —5x + 2.
OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
Kod(duUImeHTOM
Otsert:
¥y=02x—-1,2
3amanue 5. CoCTaBUTh ypaBHEHHE NPSIMOH IPOXOIALIEH uepe3
x+1 y—6
touky M (3,1) u mepneHUKYISIPHON TIPSIMOM —5 = —4
OtBer 3amucaThb B BHUAE YpPAaBHEHHS MPSMOH C  YIVIOBBIM
K03 ULIEeHTOM
Ortser:
y=-1,25x+4,75
Kakum ypaBHEHHEM ONMUCHIBAETCS TJIOCKOCTh B IEKAPTOBBIX YVK-2.3.1
32. KoopauHaTtax (X, Y, z)? OIIK-1.3.1

OTtBeT: B 1ekapTOBBIX KOOPAMHATAX YPABHEHHE MJIOCKOCTH
(KaHOHHYeCKOoe ypaBHEHHE IVIOCKOCTH)




Ax+By+Cz+D=0

33.

ChopmynupyiiTe  HEOOXOIUMOE W  JIOCTAaTOYHOE  YCIIOBHE
[apaJUIEIIbHOCTH IPSIMOU U IIJIOCKOCTH.

OTtBer:

Jas Toro, yro0bl NMpsiMasi M IJIOCKOCTh ObLIM NMapaJLiebHbI,
He00X0AMMO H [Jd0CTATOYHO, YTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTM W  HANpaBJSIOIIMA  BEKTOpP MNpPsAMOM ObLIH
neprneHnKyJIAPHbI.

OIIK-1.3.1

34.

KakuM ypaBHEHHWEM OIHUCHIBAETCS TMpsMas, MPOXOIAIias dYepes
TOYKY (X0, Yo, Zo) M UMEIOIIAs HAMNPaBIAIOMINI BEKTOp C
koopaunatamu (I, m, n)?

OTBeT: YpaBHeHHe NpPsiMoOii, mpoxoasieil yepe3 ToO4UKy (Xo, Yo,
Z0) ¥ HMeEIOIIAsl HANPABJSIIOUIKIA BeKTOp ¢ Koopaunatamub (I,

x-x —y -,
m, N) uMeeT BUJ {”=}”'= 0
m "

OIIK-1.3.1

35.

KakuM ypaBHEHHEM ONHUCHIBACTCS TPsSIMast, TIPOXOIAIIAst Yepe3 JIBE
TOUKH (X1, Y1, Z1) 1 (X2, Y2, Z2)?

OTBeT: YpaBHeHHe NPSIMOM, MPOXOAsIIEi Yepe3 ABe TOYKH (X1,
XT® _ ¥T¥ _ ETE)
27X B | 22751

Y1, Z1) ¥ (X2, Y2, Z2) ”MeeT BH]L

OIIK-1.3.1

36.

Kakum 06pa3om MOKHO 3a/1aTh NPSIMYIO C TOMOIIIBIO IBYX
IJI0CKOCTEH?

OtBeT: YpaBHeHHE IBYX NepeCeKAIMNUXCH MJIOCKOCTEH — 3TO
YpPaBHeHHe NPSIMOi B POCTPAHCTBE

OIIK-1.3.1

37.

C nomolpio Kakoi (hopMyJIbl MOXKHO HAalTH YroJl MEXKIY

IpSIMBIMU?

OTBeT: yroa Me:xay NpsiMbIMU MOKHO HAWTH U3 (POPMYJIbI
) +g

P = il laz’

rae ; M a; — HANPaBJIAKINHE BEKTOPbI

IMPAMBIX

OIIK-1.3.1

38.

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

C nomolpio Kakor (hOpMyJIbl MOXKHO HAaUTH YToJ MEXKAY IpsIMON U
IUIOCKOCTBIO?

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

. |Al + Bm + Cn|
sing =

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

OIIK-1.3.1

39.

[To xakoit popmyse MOKHO OTPEACTUTh PACCTOSIHHE OT TOUKH J10
ILJIOCKOCTU?

Oteer: PaccTosinme 0T TOYKH 10 IVIOCKOCTH PABHO
A}.'D _H_UD T CZD +D
(Xo, Yo, Z0) KOOPJAMHATEI TOUKH

,rre (A, B, C)- koopanHATBI HOPMaJHX K TUIOCKOCTH;

OIIK-1.3.1

40.

Hanummre kaHOHHYECKOE ypaBHEHHUE ILIUIICA.
OtBer: KaHOHMYecKOe ypaBHEHHE JJIJIMIICA MMeeT BH]

OIIK-1.3.1




41.

Hanumure kaHoHMYeCKOe ypaBHEHUE TUIIEPOOPHI.
OtBer: KaHoOHMYecKOe ypaBHeHHUE TUNepPO0JIbI MMeeT BU/
xr y?

aZz h?

OIIK-1.3.1

42.

Hanuimunre KaHOHHYECKOE YPaBHEHHE MApaboJIbL.
OtBer: Kanonnueckoe ypaBHeHHe Napadoibl HMeeT BUI
y? = 2px

OIIK-1.3.1

43.

Wolfram Mathematica- mporpamMmmHuoe obecrieucHue, BKIFOYAOIICe
OoubIol HAOOp MareMaTHYECKUX (YHKIIMH B TOM YHCIIE CUCTEMY
KOMIIBIOTEPHOM anreopsl,

Yro 03HAYAET 3aAIKCH B OTOM mporpaMmme?
m = {{1,2},{3,4})

OtBeT: MaTpuua U3 2-X CTPOK, (; i)

OIIK-2.V.1
YK-2.¥.3

44,

Wolfram Mathematica- mporpamMmmuoe obecrieueHre, BKIHOYAIOIIEe
Oospol Habop MaTeMaTHYECKUX (DYHKIIMK B TOM YHCIIE CHCTEMY
KOMITBIOTEPHO# areOpsl,

1 2

3 4) B nmannoi

Kak Oynet BeITIsIeTh MaTpHIla (
nporpamme?

OTtBeT:

m = {{1, 2},{3,4}}

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

45,

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIFOYAOIIee
OoubII0i HabOp MaTeMaTHYeCKUX (PYHKIUIT B TOM YHCIIE CUCTEMY
KOMIIBIOTEPHOM anreopsl,

3anuImmTe pe3yabTaT BBIOJIHEeHU KoManasl Det[m],
rrem = {{2,2},{3,4}}.

Yro BeIUKCIIETCSA B JaHHOM cirydae? Kakue orpaHndaeHus
HaJIOX)KEHBI HA 3Ty ONEPaLUIO?

Otgert: 2. Briuncisaercs onpenennTesb MaTPULIBL.
Matpuiia nomkHa ObITh KBaJpaTHasl.

OIIK-2.B.2

46.

Wolfram Mathematica- mporpamMmmHoe obecrieueHre, BKIFOYAIOIICe
007b110M HAOOp MaTeMaTHUYECKUX (YHKIIMM B TOM YUCIIE CUCTEMY
KOMITbIOTEPHOH anreopHl,

3anuimre PE3YJILTAT BBIIIOJIHCHHUA KOMAaHAbI
MatrixRank[m],

rrem = {{2,2},{3,4}}.

Yro BEIUHCIAETCS B TaHHOM cirydae? Kakue orpanudeHust
HaJIOXKEHBI HA 3TY ONEPanuio?

OIIK-2.B.2



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
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
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
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

OTBeT: 2, BBIYUCIISIICS PAHT MATPUIIBI

47.

Wolfram Mathematica- mporpamMmmHuoe obecrieueHre, BKIHOYAIOIICe
0oubIIol HAOOp MareMaTHYECKUX (YHKIIUK B TOM YHCIIE CUCTEMY
KOMITBIOTEPHOH anreOpHl,

3anumure PE3YJIbTAT BBIIIOJITHCHUA KOMAHAbI
MatrixRank[m],

riem = {{2,1},{8,4)}.
YTo BRIUHCIIACTCS B JAHHOM CJIyIIae? Kakne OTpaHUYICHUA

HAJIOKEHBI Ha 3Ty ONEPALNIO?
OTBeT: 2, BBIYUCISIICS PaHT MaTPHILIbI

OIIK-2.B.2

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3adera

No i/t

[Tepeuens BompocoB (3ama4) s 3a4dera / qudd. 3adera

Kon
WHIUKAaTOpa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM JIsi KypCOBOTO IPOCKTHPOBAHUS/BBIIIONIHEHUS KYPCOBOW pPabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCcOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM il KypCOBOI'O IPOEKTUPOBAHUS/BBIIOIHEHHS
} KypcOBO#l pabOThI
Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO
BOHpOCBI AJi1 MMPOBEACHHUA HpOMe)KYTO‘-IHOI\/JI arreécralliu B BHUAC TCCTUPOBAHUA

npeJcTaBieHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB JJIsl TECTOB

Ne N Kon
IIpuMmepHBIii TepeueHb BOIPOCOB ISl TECTOB
n/n MHAMKATOpa
TuoBo# BapuaHT TECTOB
1 cemectp
1 | Jlana maTpuna 1) ay YK-2.V.1
2) -ap
11 Qg7
A=l , o )
21 Q22
3) an
Eé anredpanveckoe
JOTIOTHEHHE Azs 4)  —axn
aBHO...
p OrtBer: 3)
(MHCTPYKIHS: [Ipounraiite TEKCT,
BHIOEpUTE  TPAaBWIBHBIA  OTBET U
3aMMIINTE apryMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)



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

N3 npuBea€HHbIX
MaTpull oOpaTHbIE
CYIIECTBYIOT y

MaTpHII. ..

di1 dp2

1) | d21 422
0 332

0 0
0 0

¥
(

di3
dpg
d3g

2)

di3
dz3
dss

d17  Aq2
0 dzz
0 0

3)

13 Q33 Qg3
4) |ay; azy a3
0 0 0
Ortger: 3)
(uacTpykuus: [IpounTaiite TEKCT,
BLIOEpPHUTE IPABUILHEIN OTBET U

3aIUIIATE ApIYMEHTHI,

000CHOBBIBAIOIIME BEIOOP OTBETA)

VK-2.V.1

Kaxum mMeTomoM MOKHO
pelInTh CUCTEMY,
ONPEAEIUTEND OCHOBHOU
MaTpHUIbl KOTOPOW paBeH

HYIIIO

1) T.Kpamepa

2) K. ®.Taycca

3) ¢ IOMOIIBI0 OOPAaTHON MAaTPHIIBI
4)  mo0BIM crIOcOO0OM

Ortger: 2)

(uHCcTpykuys: [IpounTaiite TEkcT,
BbIOEpUTE MPaBUWIbHBIN OTBET U
3aIUIIATE ApPTYMEHTHI,

000CHOBBIBAIOIIINE BEIOOP OTBETA)

YK-2.3.1
YK-2.V.3

Ycranosure

COOTBCTCTBHC

Marpuna CJIY Merton
peleHust

CIl1y
A) Kpamepa

1) Marpuna
pa3zmepa 3x4
2)  Ompenenurenb
MaTpHIBl =5
3) Onpenenurens
matpuirsl =0
(nucTpykims: [TpountaiiTe TeKCT,

B) l'aycca

B) O6parHoii
MAaTpHIIBI

YCTaHOBUTE COOTBETCTBUA Mexay CJIY
Y METOJaMH PELIEHUs, 3alMUIINTE

apryMeHTbI, 000CHOBBIBAIOIINE BEIOOD




OTBETA)

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

Samaune 4. CocTaBUTH
ypaBHEHHE PpAMO
MIPOXOISIICH yepes
Touky M(1,—-1) wm
MEePIECHANKYIISIPHOMN
npsMoit v = —5x + 2,
OTBeT 3anucaTbh B BHJE
YpaBHEHUs MpPsAMOU C
YIJIOBBIM

OrBer:
y=02x-1,2
(MdaiiTe pa3BepHYTHIii OTBET.)

KO3 hUIIIEeHTOM
Bri6epute BEPHYIO | A) CJI0KHMTh
II0CJIE0BATEIBHOCTD B) c10%uTh MHUMBIE YACTH
JICUCTBUI npu | B) Bo3BecTH B KBajgpar
BBIUNCIICHUH monyiis | I') cnoxuTh AelicTBUTEILHbIE YACTH
CYMMBI IByX | /I) u3Bj1€e4b KOpPeHb
KOMILJICKCHBIX YHMCEJ. Ortser:

(('B) A(BB)JL
Cucrema coBmecTHa | 1)  Gombire 1 YK-2.3.1
TOrJla M TOJBKO TOTJA, | 2)  paHr MaTPHIIBI CUCTEMbI paBCH
KOrza... paHry paciIMpeHHOW MaTPHIIbI

CUCTEMBI
3) panr pasen 0
4)  panr paseH |

OrtBert: 2)

(uacTpykuwus: IIpounraiite TEKCT,

BbIOEpUTE NMPaBUIIbHBINA OTBET U

3aMMIIUTE APTYMEHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)

=

JUist BeKTOpoB @ u b 1) BEKTOpBI NEPIEHANKYISPHBI YK-2.V.1

2) BEKTOPBI MapaJuICIbHBI OIIK-1.3.1

BBITIOJIHAROTCA YCJIOBUS:

3) BEKTOpHI MapasuIeIbHbI
4) BeKTOpHI JIekKAT Ha OJHOW MPSIMOW

OtBer: 3) u 4)

(ITpouuraiite TEKCT, BbIOEpHTE
NMpaBUJIbHBIE  BapHaHTBl  OTBETa H
3aIUIIINATE apryMEHTHI,




00OCHOBBIBAIONIME  BBIOOP  OTBETOB)

9 | BektopHoe 1) komnmHeapHoii  mrockoctH, B | YK-2.3.1
MIPOU3BE/IEHNE BEKTOPOB KOTOPOM JIe)KaT IepeMHOKaeMble
—
d u b — 510 BekTOp. .. BEKTOpa
2)  TEpHeHAUKYISPHBIA TUIOCKOCTH,
B KOTOPOH JIexar
MEPEMHOKAEMbIE BEKTOPBI
3) Hynesoi
4) coBmamarOmUi ¢ OJHUM M3
MEePEMHOKAEMBIX BEKTOPOB
OtBet: 2)
(MHCTPYKIIHS: [IpounTaiite  Tekcr,
BHIOGpUTE  TPAaBWIBHBIA  OTBET U
3aMuIIuTe apryMEeHTHI,
000CHOBBIBAIOIIME BEIOOP OTBETA)
10 | PaccTossHUE OT TOYKH JIO 1) |Axy+Byg+C]| VK-2.3.1
21 p2+ A2+ 2
IIJIOCKOCTH MOXHO VAZ+B>AP+C OIIK-1.3.1
BBbIYHCIINTD o 2) A A +B B, +C 65
popmyie... JA%+B%+C%-JA%+B%+CZZ
3) |Axg+Byy+Czg+D|
-2 =
VA*+B2+C?
Am+BEnt+C
4) | : pl
VA*+B=+C*/m*+n*+p
Ortger: 3)
(MHCTPYKLMS: [Ipounraiite TEKCT,

BbIOEpUTE  TMPABWIBHBIA  OTBET U
3aIUIINTE apryMEHTHI,

000CHOBBIBAIOIIINE BEIOOP OTBETA)




11 | F'eomerpuueckoe ™ecto | 1)  rumepOosioit OIIK-1.3.1
TOYEK MJIOCKOCTH, CyMMa .
Y 2)  mapaboJoi
pacCTOAHUN OT KaxJ0i
U3 KOTOpBIX 10 JBYX 3)  OxpyxHOCTBIO
JAHHBIX TOYEK JTOH 4) SIUTATICOM
MIJIOCKOCTH eCTh
OrtBer: 4)
BEJIMYMHA TIIOCTOSHHAS,
WHCTPYKLUS: OUYHUTAUTE  TEKCT,
pyK ITp
Ha3bIBAeTCH. ..
BHIOGpUTE  TPAaBWIBHBIM  OTBET U
3aMUIINTe apryMEHTHI,
000CHOBBIBAIOIIME BEIOOP OTBETA)
12 | Haiitn ypaBHEHHUE 1) x+1 _ y-2 z—4 OIIK-1.V.1
NpSAMOM,  MPOXOIAIIECH -3 2 4
qepes TOYKY 2) x+1 _ y+2 _ z+4
3 2 4
A(—1;2; 4),
NEepIEHANKYIISIPHO 3) x-1 _y-2 z-4
-3 -2 -4
IJIOCKOCTH
3x-2y-4z+1=0 g) I _yiz_zt
-3 -2 -4
Orteer: 1)
UHCTPYKIIUS: [IpounTaiite TEKCT,
PyK p
BBIOEpPUTE  TPABWJIBHBIM  OTBET U
3aMUIINTE apryMEHTHI,
000CHOBBIBAIOIIINE BEIOOP OTBETA)
13 | Pemmth cuctemy | 1) x=0,y=1,z=-3 OIIK-1.V.1
JIMHEWHBIX aBHEHU U
P 2)  x=0,y=1,z=-2
METOAOM l'aycca
x + y +z = —2 3) X=0, y= - 1, Z=2
2x —y+3z=-10
—x+2y—z=25 4) x=0,y=-1,z=-2
OrBer: 1)
WHCTPYKLIUA: [IpounTaiite TEKCT,
PyK p
BBIOEpHUTE  TPABWIBHBIA  OTBET W
3aMUIINTE apryMEHTHI,

000CHOBBIBAIOIINE BEIOOP OTBETA)




14 | Berauciauth 1) (—1 —6) YVK-2.V.1
7 2
2 -1y (1 -2 2 (7 2
(1 2)(3 2) ) (1 {))
0 o0
) (i 5)
7 2
9 (G )
OrBer: 1)
(MHCTPYKIIHS: [IpounTaiite TEKCT,
BHIOGpUTE  TPAaBWIBHBIA  OTBET U
3aIUIINATE apryMEHTHI,
000CHOBBIBAIOIIME BEIOOP OTBETA)
15 | Jana matpuiia 1) a,, VK-2.V.1
YK-2.V.3
A:(all alz) 2) —ag
Qzy Q27
3) apn
Eé anrebpamieckoe | 4)  —ay,
JIOTIOJIHEHUE Axq
Ortser: 2)
paBHO. ..
(MHCTPYKIUS: [Ipounraiite TEKCT,
BbIOEpUTE  TIPAaBWIBHBIA  OTBET |
3aIUIIINATE apryMEHTHI,
000CHOBBIBAIOIIE BHIOOP OTBETA)
16 | Marpuua ATM| 1) At-A=A-ATt VK-2.3.1
Ha3bIBaeTCsI  OOpaTHOM .
2) A -A=+1
MaTpuIle A, ecim

BBITIOJIHACTCS YCIIOBUC

3) Al-A=A4-A"'=E

4 Al-A=0

Ortger: 3)

(MHCTPYKIHS: [Ipounraiite TEKCT,
BbIOEpUTE  TMPABWIBHBIA  OTBET U
3aMMIINTE apryMEHTHI,

000CHOBBIBAIOIIIHE BHIOOP OTBETA)




17 | CkanspHabIM 1) |&|‘5‘ arccos a OIK-1.V.1
NPOM3BEACHUEM  JIBYX .
HEHYJIEBBIX BEKTOPOB @ 2) lal|blctga
u b maspiBaercs gucio, | 3) |ﬁ'||3‘cosa
paBHoOE. ..
4) |dl|b|tge
Ortser: 3)
(MHCTPYKIIHS: [IpounTaiite TEKCT,
BbIOEpUTE  TPABWIBHBIA  OTBET |
3aIUIINATE apryMEHTHI,
000CHOBBIBAIOIIIKE BHIOOP OTBETA)
18 | Uemy paBHO cmemranHoe | 1) O YK-2.V.1
NIPOM3BEICHUE BEKTOPOB ) 1
dbd
3) -2
4) 2
Ortger: 1)
(MHCTPYKIUS: [Ipounraiite TEKCT,
BbIOEpUTE  MPABWIBHBIA  OTBET U
3aIUIIINATE apryMEHTHI,
000CHOBBIBAIOIIME BEIOOP OTBETA)
19 | VpaBHenue npsmoid, | 1) (x—a)+(y—5b)=0 YK-2.3.1

MPOXOIAIIECH 4Yepe3 IBe
TOYKHU MOXHO COCTAaBUTH

o gopmyze...

2) Y-¥y1 _ x—x

¥2—¥1 X2—Xq

3) Alx—xo) +B(y—y) =0

4) y—yo =k(x—xg)

Orteer: 1)

(uHCcTpyKuMst:  [IpoumTaiite  Tekcr,
BbIOEpUTE TPaBWIbHBI  OTBET U
3aMUIINATE apryMEHTHI,

000CHOBBIBAIOIIHME BEIOOP OTBETA)




20 | T'eomerpuueckoe wmecto | 1)  Ilapabomy YK-2.3.1
TOYEK, KOTOpBIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
JKCIeHTpUcHTeT & >1 8)  rumepGomy
HpeACTaBIsAeT COO0i 4)  swmnc
OrtBer: 2)
(MHCTpYKLMSL: [Ipounraiite  TeKcT,
BBIOCpUTE  MNPAaBHJIBHBIA  OTBET H
3aIuIInTe apryMEHTHI,
000CHOBBIBAIOIIME BEIOOP OTBETA)
21 € 1) nelCTBUTEIBHOMN OCBIO YK-2.V.1
OtHomienne ~—
4 2) acUMITOTOMR
HA3bIBACTCAL. . 3) DKCIEHTPUCHUTETOM
4) (hoKaTbHBIM PATHYCOM
Orger: 3)
(MHCTPYKIUS: [Ipounraiite TEKCT,
BbIOEpUTE  TIPAaBWIBHBIA  OTBET |
3aIUIIINATE apryMEHTHI,
000CHOBBIBAIOIIE BHIOOP OTBETA)
22 | Haiitn YpaBHeHHE | 1) x+l _y-2 _ z—4 VK-2.V.1
3 -2 —4
OpsIMOH,  MpOXOoAsIen YK-2.V.3
+ + +
uepes Touky | ) = 1_yr2 _z+4
3 2 4
A(-1;2;4),
x—1 yv—2 z—4
HEePICHAUKYISPHO 3) = =
-3 -2 —4
TUIOCKOCTH
4 x+1  y+2  zt+4
3x-2y-4z+1=0 ) ST 5 T 4L
Orteer: 1)
(uHCcTpyKuMst:  [IpoumTaiite  Tekcr,
BbIOEpUTE TPaBWIbHBI  OTBET U
3aIUIInTe apryMEHTHI,

000CHOBBIBAIOIIHME BEIOOP OTBETA)




23 | OnpenenuTs kakoe | 1) x%+y?-8x=0 OIIK-1.V.1
ypaBHEHHUE JIMHUH VK-2.B.2
2) x=-2.25—y72

COOTBETCTBYET 3
napabosie. .. 3)  -2x%+3y?-4x+15y+4=0
4)  x+4y-2y*-5=0
OrtBer: 4)
(MHCTpYKLMSL: [Ipounraiite  TeKcT,
BblOEpUTE  MPABWIBHBIA  OTBET U
3aIUIINTe apryMEHTHI,
000CHOBBIBAIOIIME BEIOOP OTBETA)
24 | Pemuts cuctemy | 1) x=0,y=1,z=-2 OIIK-1.V.1
JMHEHUHBIX  YpaBHEHUMU 2)  x=0,y=-1, z=2
METOJIOM l'aycca
x+y+z=2 3) x=0,y=1,2=2
2x —y+3z=10
—x+2y—z=-5 4) x=0,y=-1,z=3
Ortger: 4)
(MHCTpYKLMSL: [Ipounraiite TEKCT,
BbIOEpUTE  TNPABWIBHBIA  OTBET U
3aIUIINTe apryMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
25 | Beraucautb YK-2.3.1
-1 -1y, 4 -2 7 1 OIIK-1.3.1
GG 2) |y (5
-7 0
2 (5 o)
1 0
;=)
0 1
9 (5 7)
OrtBer: 2)

[Ipounraiite

(MHCTpYKLMSL: TEKCT,




BbIOEpUTE  TPABWIBHBIA  OTBET |

3aIUIINATE apryMEHTHI,

000CHOBBIBAIOIIIKE BIOOP OTBETA)

26 | Ipsmoii y = -2x + 1]1) (0;3) YK-2.3.1
NPUHAIICKUAT TOUKA 2) (-1;3) OIIK-1.3.1
3) (2:3)
4) (2;9)
OtBer: 2) u 4)
(MHCTpYKLMSL: [Ipounraiite  TeKcT,
BBIOCpUTE  TpaBUIbHBIE  OTBETHI U
3anuIInTe apryMEHTHI,
000CHOBBIBAIOIIME BEIOOP OTBETA)

27 | lpsmasty =—2X + 5 1) tg(5) YK-2.3.1
obpasyer ¢ 2) tg(-2) OIIK-1.3.1
[0JI0XKHTEIBHBIM 3) arctg(-2)

Hanpasienuem ocu OX 4) g (2)

YOIl (1, PABHBIHA: Ortger: 2)
(MHCTPYKIUS: [Ipounraiite TEKCT,
BBIOGpUTE  TNPAaBHJIBHBIA  OTBET |
3aIUIIUTe apryMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

28 | Yronm MexIy mpsMbIME 1) tge= |1i_1a55 VK-2.3.1
y=x+1y=5%+3 OIIK-1.3.1
onpeensercs m| 2) tge= |1:.H15

opmyie:
dbopmy. 3) tgg= ‘;—1{;2}
Y e =T
Orteer: 1)
(uactpykumsi:  IIpoumraiite  Tekcr,
BBIOCpUTE TPABWIBHBIA OTBET U
3aIHIIATE apTyMEHTHI,

000CHOBBIBAIOIIKE BEIOOP OTBETA)




29 | [Ipu pemieHuu CUCTEMBI 1) g §| OIIK-1.V¥.1
JMHEHHBIX  ypaBHEHHM
{x1—|—3x2:5 o 2) 1 3‘

4x, —7x, =8 4 -7

MIPaBUILY Kpamepa 3) 5 3 ‘

onpenenuresb A uMmeer 8 -7

BUI; 2) i g|
Ortger: 2)
(uHcTpyKMs:  IlpouwmTaiite  TEKCT,
BbIOEpUTE  TPABWIBHBIA  OTBET |
3aIUIINATE apryMEHTHI,
000CHOBBIBAIOIIIKE BBIOOP OTBETA)

30 | Pemuts CHCTEMY 1) (2;-1) OIIK-1.V.1
JUHEHHbIX  ypaBHEHHMH 2) upaswio Kpamepa nenpumennmo | YK-2.V.3
{ X1 +2x, =10 o 3) (1,2

4x,+8x, =1 » @1
npasuiry Kpamepa: Otser: 2)
(MHCTPYKLMSL: [Ipounraiite TEKCT,
BBIOGpUTE  TNPAaBHJIBHBIA  OTBET |
3aIUIINTe apryMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

31 | Pemmmth cHCTeMY 1) (1;0;0) OIIK-1.V.1
JUHEWHBIX  YpaBHEHHIA 2) (0;1;0) YK-2.B.2
metonoM Kpamepa: 3) (0;0;1)

4) (1;0;1)

X1 +x2—x3=0 Otser: 4)

2x;—x;+x3=3 .

Xi— 2%y + %3 = 2 (uHcTpykums:  IlpouwnTaiite  Tekcr,
BBIOGpUTE  TNPAaBWJIBHBIA  OTBET |
3aITUIIINATE apryMEHTHI,
000CHOBBIBAIOIIINE BEIOOP OTBETA)

32 | IlokaszarenpHas  (opma 1) ﬂei%“ OIIK-1.V.1
KOMILJIEKCHOT'O Yncia YK-2.V.3

V3T
2) V2e's




=—1 + i umeer BUI:

3) \Eeiz?n

4) ﬁeig
OrtBer: 2)
(MHCTpYKLMSL: [Ipounraiite  TeKcT,
BbIOEpUTE  MPaBWIBHBIA  OTBET U
3aIUIINTe apryMEHTHI,

000CHOBBIBAIOIIME BEIOOP OTBETA)

33 | Moayiib  KOMILJIEKCHOT'O 1) 0 OIIK-1.V.1
qucia Z = —i paBeH: 2) 1 YK-2.V.3

3) 2
4) 5

Ortger: 2)

(uHCTpyK1IMs:  IlpouwmTaiite  TEKCT,

BbIOEpUTE  TPABWIBHBIA  OTBET U

3aIUIIUTe apryMEHTHI,

000CHOBBIBAIOIIME BEIOOP OTBETA)

34 | Wolfram Mathematica- 1 (1 2) OIIK-2.Y.1
POTPaMMHOE 3 4 OIK-23.1
o0Oecrieuyenue, 1 2
BKJTIOUAIOIIee OOJIBIION 2. ( 4 3)

HabOp MaTeMaTUYECKUX
. 2 1
(GYHKIHIA B TOM YHCIIe 3. ( )
CHUCTEMY KOMIIBIOTEPHOMN 3 4
anreOpsl, 1 3
4 (3 3)
Uto o3HavaeT 3anuch | OTeer: 1)
B 9TOM TIporpamme? (uHCcTpykuMs: [IpounTaiite TEKCT,
BBIOCPHUTE MPABUIIBHBII OTBET U
m = {{1, 2}, {3, 4—}} 3aMUIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

35 | Wolfram Mathematica- 1. 1 OIIK-2.V.1
pOrpaMMHOE OIK-2.3.1
obecredeHue, 2. 8
BKJTIOYato1Iee OOJIBIION
HabOp MaTeMaTHYEeCKHX 3. 2
GbyHKIMI B TOM Yncie 4 2

CHUCTEMY KOMIIBIOTEPHON
anreopsl,

Yemy paBeH
pe3ynbTaT

OrtBer: 3)

(nucTpykums: [IpouynTaiiTe TEKCT,
BbIOEpUTE MPABUIbHBINA OTBET U



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
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

BBINIOJTHEHUS 3aIUIINTE apTyMEHTBI,
KoMmaHmpl Det[m], 000CHOBBIBAIOIIIE BHIOOP OTBETA)

rac

m = {{2,2},{3,4})

36 | Wolfram Mathematica- 1. 0 OIIK-2.Y.1
IPOrpPaMMHOE
pop 2. 1 OIIK-2.3.1
obecneyenue,
BKJTFOUatoIee 00JIbIIOi 3 2
HabOp MaTeMaTHYECKHX
(GYHKIMI B TOM YHCIIe 4, -3
CUCTEMY KOMIBIOTEPHOU )
areGpsL, Otser: 3)
3anuIInTe PE3yabTAT | (MHCTpyKIms: [IpounTaiite TEKCT,
BBIMOIHCHUS BBIOEpUTE MPABUIBHBINA OTBET U
3aIHIIUTE APTYMEHTBI,
KOMaH/bI
. 000CHOBBIBAIOIIIKE BHIOOP OTBETA)
MatrixRank[m],
raoe

m = {{2,1},{8,4}}.

Cucrema olleHUBaHMs TECTOBBIX 3a/1aHUIL:

1 Tun) 3amaHue KOMOMHUPOBAHHOTO TUINA C BHIOOPOM OJIHOTO BEPHOTO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 0O00CHOBaHMEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABUWIIBHO yKa3aHa Iudpa
U TIpUBElEeHbl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble TIpH BBIOOpe oTBeTa. lloiHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlleHUBaeTcs 1 6ayiom, HEBEpPHbI OTBET WIN €ro OTCYTCTBUE —
0 6amnos.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOI'O THUIIA C BBIOOPOM HECKOJIBKMX BapHaHTOB OTBETa M3
NPEUIOKEHHBIX U Pa3BEPHYTHIM 0OOCHOBAaHHMEM BBIOOpA CUMUTACTCS BEPHBIM, €CIU MPABHIBLHO
yKa3aHbl UGBl ¥ MPUBEIEHBl KOHKPETHBIE apryMEHThI, UCIIOJIb3yeMble TP BHIOOpE OTBETOB.
[TomHOE coBmazieHNe ¢ BEPHBIM OTBETOM OIleHHUBaeTCs 1 0ayuioM, eciiv JOMYIIEHbl OMIMOKU WIIN
OTBET OTCYTCTBYeT — ) 6asIOB.

3 tum) 3amaHue 3aKpHITOTO THIIA HA YCTAHOBJIGHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CITU
YCTAQHOBJIEHBI BCE COOTBETCTBHS (ITO3UIMM W3 OJHOTO CTONOIIAa BEPHO COIOCTABJIEHBI C
MO3UIUSAMH Apyroro ctojdua). [lomHoe coBnazeHne ¢ BEpHbIM OTBETOM OlieHHBaeTcs 1 6amiom,
HEBEpPHBIN OTBET WJIU €ro oTcyTcTBHE — ) Oanios

4 tumn) 3amaHuie 3aKPBITOTO THIA HA YCTAHOBIICHHE IMOCIENOBATEILHOCTH CUHTACTCS BEPHBIM,
€CIIM TMPaBUJIBHO YyKa3zaHa BCs mocienoBarenbHOCTh Mpp. IloaHoe coBmageHune ¢ BEepHBIM
OTBETOM OIIeHUBaeTcs | Gayiom, eciv JOMyYIIEeHb OIMOKHU WM OTBET OTCYTCTBYET — () Oayuios.

5 Tumn) 3amaHue OTKPBHITOTO THUMA C Pa3BEPHYTHIM OTBETOM CUMUTAETCS BEPHBIM, €CIU OTBET
COBIAZa€T C OTAJIOHHBIM II0 COACPKAaHUIO W TONHOTE. [IpaBMIBHBIM OTBET 3a 3agaHHe
OlLleHHBaeTCs B 3 Oaiua, eCiii JOIyIIeHa O/IHA OMMOKa \ HETOYHOCTb \ OTBET NMPABUIIBHBIN, HO HE
HOJIHBIH - 1 6asu1, ecnu AomyIneHo Oosiee 1 ommOKH \ OTBET HEMPaBUJIbHBIN \ OTBET OTCYTCTBYET
— 0 6annos.


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

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOM (HOpMBI
00yd4eHus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONpEACNAIONIMe  MPOLEAyphl  OLEHUBAHUS
WH/INKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluu 00y4JaroImInuXcs
'VAIL

11. Meroanueckue yka3aHus JJIsi OOy4arOmUXCsl IO OCBOCHUIO TUCITUTIIINHBI

Llesnpto TUCHMIIMHBL SBISIETCS — IOJY4YEHHE CTYACHTaMH HEOOXOIUMBIX 3HAHMH,
YMEHUI U HaBBIKOB B 00JaCTH aHATUTHYECKOW T€OMETPUH U JIMHEHHOH anreOphl, pa3BUTHE
IIPOCTPAHCTBEHHOI'O TMPEJCTABICHUS CTYJEHTa; BOOOpa)KEHUs; JIOTMYECKMX U  CUETHBIX
CIIOCOOHOCTEH; OpPTraHW30BaHHOCTH IIPH TPOBEACHUHU OOJBIIET0 00beMa BBIYHCIICHHIA,
UCIOJIb30BAHUS MaTEMaTHKHU JJIs PELIeHUs KOHKPETHBIX 3ajay, o0ecliedeHue OCHOBBI IS
IIPUMEHEHHsI MaTEMaTU4YECKUX METOJOB HCCIEAOBAHUSA, MOJAEIUPOBAHUS, IIPOCKTUPOBAHUA,
ONUPAIOLIYIOCS Ha JaHHYK JUCLUIUIMHY, KOTOpbIE HIPAlOT BCe OOJIBLIYI0 pOJib B
COBPEMEHHOU HayKe U TEXHUKE.

11.1. Meroauyeckue yka3zaHUs s OOYYarOIIUXCS MO OCBOEHHUIO JIEKLIMOHHOTO
Marepuaia

OcCHOBHOE Ha3HA4YEHHUE JIEKIIMOHHOIO MaTepualia — JOTMYECKH CTPOMHOE, CHCTEMHOE,
riy0OOKOe ¥ sICHOE M3JI0KEeHHE y4eOHOro marepuaia. HazHaueHMe COBpEMEHHOH JEKIUH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALIMIO 110 TeME, a B OCBOCHUU
(GyHIaMEHTaJIbHBIX MPOOJEM JAUCHUUIUIMHBI, METOJOB HAyYHOI'O II03HAHUS, HOBEHIINX
JOCTHKEHUH HayyHOH MbICIU. B yueOHOM mporiecce JIeK1Hs BBIMOIHIET METO10JIOTHYECKYIO,
OpraHM3allMOHHYI0 U HWH(pOpMalUMOHHYI GYHKIUU. Jlekuus packpblBaeT MOHSITUMHBIN
anmapar KOHKPETHOW oOylacTH 3HaHus, €€ mnpoOsieMbl, JaeT ILeJbHOE NpEeACTaBICHUE O
JUCLUIIIIMHE, TTOKA3bIBAE€T B3aUMOCBSA3b C IPYTHUMH JTACIHAIUIMHAMM.

IInanupyemble pe3yabTaThl IPH OCBOEHUH 00yYarOMMMUCS JIEKIIMOHHOTO MaTepHraa;

— IIOJyYEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBA3AaHHBIX 3HAaHWW, YPOBEHb
KOTOPBIX OIPEAEISIETCS 1IEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TOJY4YEHHUE OIbITa TBOPUYECKON pabOThl COBMECTHO C MPENOAaBaTENIEM;

— pa3BUTHE MPO(ECCHOHANBHO-AEIOBbIX KauecTB, JIIOOBM K THpeAMETy H
CaMOCTOATEIIBHOI'O TBOPYECKOI0 MBILITICHUS.

— MOSIBJIEHHE HeoOXOIUMOro HHTepeca, HeOoOXOIUMOro il CaMOCTOSITEIbHOM
paboThI;

— IOJy4YEHUE 3HAHMM O COBPEMEHHOM YpPOBHE Da3BUTHS HAyKH M TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHSI Ha OJIMKalIINe TObl;

— HAYYHUTHCS METOAWYECKH 00pabaThiBaTh MaTepHai (BBLACIATH IJIaBHBIE MBICIH H
MOJIOKEHUS, TPUXOJUTh K KOHKDETHBIM BBIBOJAM, IIOBTOPSATH HX B  PA3IUYHBIX
(bopMyIUpoBKax);

— TOJY4YEeHHE TOYHOTO MOHUMAHUs BCeX HEOOXOAUMBIX TEPMUHOB U MOHITUH.

JIeKIMOHHBI MaTepual MOXKET COINpPOBOXKIATHCA JAEMOHCTpallMeld CIaugoB U
WCIOJIb30BAaHUEM Pa3/IaTOYHOTO MaTepuajla MNpU MPOBEIECHUH KOPOTKHX JUCKycCUM 00
0COOEHHOCTSIX IPUMEHEHHUS OTJENbHBIX TEMATHK MO JUCLUIUINHE.

CrpyKTypa NpefocTaBieHus JEKIHNOHHOIO MaTeprara:
— Omnpenenenns MaTeEMaTHUECKUX TEPMUHOB.
—  @DOopMyIMpPOBKA TEOPEMBI.




— J10Ka3aTenbCTBO TEOPEMBI.
— HMnmoctpupyomue npuMepsl.

11.2. Meroandeckue  ykazaHUs JUIsI  OOydYalOmUXCS MO  MPOXOXKICHUIO
MPAKTUYECKUX 3aHATUI

[IpakTryeckoe 3aHATHE SBISAETCS OAHON M3 OCHOBHBIX (JOPM OpPraHU3ALUHN YIeOHOTO
mpouecca, 3akjIloYarollelics B BBIIOJHEHUH OOYy4YalOUMMHCS TOJ  PYKOBOJICTBOM
IperoiaBaTensi KOMIUIEKCa YYeOHBIX 3aJaHUi C IIETbI0 YCBOCHHS HAYYHO-TEOPETHUYECKUX
OCHOB Y4eOHOH JUCIHMIUIUHBI, MPUOOPETEHHS YMEHUW M HABBIKOB, OIBITA TBOPYECKOM
NESITEIBHOCTH.

Lenpto MpakTHYECKOro 3aHATHS JUid  OOydarollerocs SBIsIeTCS IPUBUTHE
00y4JaromeMcsi YMEHUI ¥ HaBBIKOB MTPAKTUYECKON EATEILHOCTH 110 U3y4aeMOU JUCIUTUINHE.

[Inanupyemble pe3ynabTaThl IPU OCBOSHUU 00yYaronIeMcsl MPAaKTUYECKUX 3aHSITHIA:

— 3aKperieHue, yriyOJeHue, paclIMpeHue W JeTalu3alusl 3HAHUN IpU pelIeHUU
KOHKPETHBIX 3a/a4;

— pa3BUTUE TO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBbHOCTH  MBIILICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJaMU U METOJMKAMH HM3YyY€HUS KOHKPETHOW yueOHOM
JUCIUTLTUHBI;

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHS MONYyYEHHBIX 3HAHUW IS
BBIIIOJIHEHUS 3aJJaHUM;

— o0ecrieyeHrne paloHAILHOTO COYETAaHUS KOJUICKTUBHON M MHIUBUAYAIBLHONU GopM
oOyueHusl.

@yHKINN TPAKTUYECKUX 3aHATUM:

— IO3HaBaTeJIbHAs;

— pa3BUBaIOILas;

— BOCIIHUTATENbHAS.

[To xapakTepy BBINOJHIEMBIX OOYYArOIIMMCS 33JaHUN MO MPAKTUYECKUM 3aHATUSIM
MTOAPA3ACIIAOTCS Ha!

— O3HAKOMUTEJIBHBIE, TPOBOJUMBIE C LEIbI0 3aKPEINICHUS W KOHKPETHU3ALUH
U3Y4EHHOT'O TEOPETUUECKOTO MaTepUaa;

— aQHAIUTHUYECKHE, CTaBALIUE CBOEH LEIbl0 TMOJy4yeHHE HOBOM HH(pOpManuu Ha
OCHOBE (pOpMaTM30BAHHBIX METOJIOB;

— TBOpPUYECKHE, CBsS3aHHbIE C  TOJIY4€HHEM HOBOH HMHpOpPMALUM  MyTeM
CaMOCTOSITENIbHO BBIOPAHHBIX IMOAXO0/I0B K PEIICHHIO 3a]1ay.

@opMbl OpraHu3allii TMPaKTUYECKUX 3aHATHI ompexaenstorcs B coOTBETCTBUU CO
cnenn(pUIecKUMU OCOOCHHOCTSAMHU y4eOHOM NUCIMIUIMHBI U LensIMu o0ydeHus. OHU MOTYT
MIPOBOAUTHCS:

— B HWHTEpaKkTUBHON (Qopme (pelieHre CUTYallMOHHBIX 3aJad, 3aHsATUS 110
MOJIETUPOBAHUIO  PEaJbHBIX YCIOBUHM, [I€JIOBbIE HUIPbI, HUIPOBOE MPOEKTUPOBAHUE,
MMUTALIMOHHBIE 3aHATHS, BBIE3JHBIE 3aHATHUS B OpraHu3aluu (IPeanpusATds), IEI0Bast
ydeOHasi urpa, poJyieBass Wrpa, ICUXOJOTUYECKHH TPEHHWHT, KEHC, MO3TOBOM IITYpM,
I'PYNIOBBIE TUCKYCCHH);

— B HE MHTEPAKTUBHOH (hopmMe (BBHINOJHEHUE YIPAKHEHU, pellleHne TUITOBBIX 3a/1ad,
pellleHre CUTYallMOHHBIX 3a/1a4 U JPYTOe).

MeToauka MpoBEACHUS MPAKTHUECKOTO 3aHITHS MOXET OBITh Pa3NUYHOMN, MPH ATOM
BaYKHO OCTHYKEHHUE O0IEN 1eNH JUCIUILTUHBL.

TpebGoBaHUs K TPOBEICHUIO TPAKTUUCCKUX 3AHITHI
HpaKTqucxne 3aHATUA HAYUHAKOTCA C 3alMCH B JKYpHaJI MNpCHOAaBaTClid
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTEM OOBSBISIETCS TeMa MPAKTUUECKUX 3aHATHI.



[IpenonaBaTens YuTaeT yCJAOBHE 3aJaydl W MpPEJIaraeT CTYACHTaM CaMOCTOSITEIBHO
peIuTh 33a7a4dy, UCIIONB3Ys 3HAHUS, TOTYYCHHBIC CTYICHTOM Ha JIeKIUU. CTyIeHT, KOTOPBIH
MEPBBIM PELIWI 3a7ady, BBI3BIBACTCA K JOCKE. B ciydae eciu CTyIEeHT NMpaBWIBHO PELIHI
3ajady, OH moirydaet 5 OaiioB. Eciu cTyneHT pemiaer 3amaqy ¢ MOMOIIBIO MPETOaaBaTes,
To mony4aer 4 Oamra. 3areM, B KOHIIE CEMECTpa, OIECHKH CTYACHTOB (BKIIOYAs OLICHKY
MOCEIIAeMOCTH) TepeBOIATCS B OOHYChl (KadecTBO) or O g0 5 OaminoB. DTu OOHYCHI
N00aBISAIOTCS K 001ei cymMMe 0ajuIoB B paMKaxX MOJYJIbHO-PEHTHHIOBON CHCTEMBI.

CryneHTtaM BbIIaeTCs JIOMAallHEe 3allaHhe B BUJAC 3a/la4, KOTOpPhIE OHHM CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Meroaudeckue  ykazaHUs Uil OOydYalOmUXCS MO  MPOXOXKICHUIO
CaMOCTOSITENIbHOM pabOThI

B xo/1¢ BBIMOTHEHHS] CAMOCTOSATEIHHOU PabOTHI, 00YUYAIOIIHIICS BBIMOIHSAET PabOTy 1O
3aJIaHUIO U IIPU METOIUYECKOM PYKOBOJICTBE MpEIoaaBaresi, HO 6e3 ero HemocpeJACTBEHHOTO
y4acTHsl.

Jlnia oOyuaromuxcst o 3a04Hoi popme oOyueHus, caMocTosATeIbHas paboTa MOKET
BKJIFOYATH B CeOSI KOHTPOJIBHYIO PaboTy.

B mporiecce BbIMOTHEHUSI CaMOCTOATENBHON palboThI, y oOydaromerocs hopMupyercs
1esnecoodpa3Hoe IUTAHUPOBaHHE pabodero BpPEeMEHH, KOTOpPOE IIO3BOJSIET WM DPa3BUBATh
YMEHHSI U HABBIKM B YCBOGHUM U CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUU, 0OecreuynBaeT
BBICOKHN YpPOBEHb YCIEBAEMOCTH B TEpPHOJ OOYYECHHS, MOMOTAaeT IOJIYyYUTh HABBIKH
MOBBILIEHUS MPOGECCHOHATBHOTO YPOBHSI.

MeToau4yecKuMH ~ MaTepuaiaMd, HANpPaBISIOMAMU  CaMOCTOSITEIIbHYIO  paboTy
00yUaIOIIUX CSISBISIIOTCS:

— y4eOHO-METOAMYECKUI MaTepHall 10 AUCIUILIMHE.

11.4. Meroanyeckue yka3aHus JUIsl OOy4aroIUXCsS MO MPOXOXKIAEHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBA€MOCTH NpEeAyCMAaTpHBAEeT KOHTPOJb KayecTBa 3HAHUH
00yyaroIuxcsi, OCYIIECTBISIEMOIO B TEYEHUE CEMECTpPA C 1IEJIbI0 OLIEHUBAHUS X0/1a OCBOCHUS
JUCLUTUIAHBL.

B Teuenue cemectpa B cucteme nauctaHiuoHHoro obOyudenuss ['YAII B ¢opme
TECTUPOBAaHUS TPOBOJATCA JBE IPOBEPOYHbIE pPAOOTHI MO PELICHUIO 3aJad U OJHH
TEOPETUYECKHIl onpoc (MepeueHb BONPOCOB JUIsl TECTOB pa3MelleH B «baHke BOIpPOCOB) B
cucreMe quctaHimonHoro ooyuenus I'Y AIT).

PesynbTaThl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OYAYyT YYUTHIBAThCS MPH MTPOBEACHUHT
IPOMEKXYTOUHOW arrecTaudu (IPpU  MCIOJIB30BaHUM  OalbHO-PEHTHHIOBOM  CHCTEMBI
OLICHUBAHMSI, KaXIbIii BUJ KOHTPOJIA OIIEHWBAeTCS B Oajulax, W3 KOTOPBIX (hopMupyercs
UTOTOBBIN pe3ysbTar).

11.5. Meroandeckue ykazaHUs JUIsI  OOydaloOmUXCS MO  MPOXOXKIACHUIO
MIPOMEKYTOUYHON aTTECTALUU.

[IpomexyTouHass arrecranus OOy4aroOmMXCS TMpeayCMaTpHBaeT  OIICHUBAHHE
MTPOMEXYTOYHBIX U OKOHYATEIBHBIX PE3yJIbTATOB O0ydeHUs 1O JauciuInInHe. OHa BKIIOYACT
B ceOs:

— 9Kk3aMeH — (opMa OIEHKH 3HAaHWH, IOJYYCHHBIX OOYyYaromMMCS B TIPOIEcCe
W3YYCHHS] BCEH JUCIUIUIMHBI WJIH €€ YacTH, HABBIKOB CaMOCTOSITEIIBHOH pPaboThI,
CIIOCOOHOCTH TPUMEHSTh MX JJIS PElIeHUs MPaKTUYeCKUX 3adad. DK3aMeH, KaK MpPaBHIIO,
MIPOBOMTCS B TIEPHUOJ 3K3aMEHAIMOHHON CECCHM WM 3aBEPINAeTCsl aTTECTAIIMOHHOW OIEHKOM
COTJIMYHOY, «XOPOIIOY, KyTOBICTBOPUTEIHLHOY, KHEYIOBICTBOPUTEIHLHO.

Cucrema OIEHOK TNPH MPOBEICHUU MPOMEKYTOUYHOW ATTECTAI[MU OCYIICCTBIISETCS B
cooTBeTCTBUM ¢ TpeOoBanmsimMu [lomoxennit «O TeKyieM KOHTPOJE YCHEBAEMOCTH U



MIPOMEKYTOUHOM aTTecTtanuu cryaeHToB ['YAII, oOydarommxcss Mo mporpaMMam BBICIIETO
obpazoBanus» u «O MOAYIHLHO-PEUTHHTOBON CHCTEME OIEHKH KauecTBa y4eOHOW paboThI
ctynentoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpaMMy TUCIUILIMHBI

JlaTta BHECEeHUS
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




