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AHHOTaIU

Juctunnuaa «MareMaTuka. AHaTUTHYECKAs TE€OMETPUS U JTMHEHHAst anreOpay BXOAWT B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BhICIIET0 O0Opa3oBaHUS — IMporpamMmy OakangaBpuara IO
HampaBieHuio monarotoBku/  crnenmansHoctd  01.03.02 «JIpuknagHas MaremMaTHka |
uHpopMaTruKa» HampaBieHHOCTH «llpukianHas MaTtemMaTuka ¥ MHPOpPMATHKAa B HAYKOEMKOM
pou3BOJCTBEY. Juciumianna peanusyercs kadenpoit «Nely.

JucuumuivHa HateneHa Ha (JOpMUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIINX KOMIIETEHIIHIHA:

VK-2 «CnocobeH ompenensTh Kpyr 3a1ad B paMKax IOCTABJICHHOM LeIW U BBHIOMpATH
ONITUMAJIbHBIE CIOCOOBI UX PEIICHUs, UCXO U3 JEHCTBYIOMIMX MPABOBBIX HOPM, UMEIOIIUXCS
pPECYpPCOB U OIrpaHUYEHUID)

OIIK-1 «Crnocoben mpuMeHsATh (yHIAMEHTAIbHbIE 3HAHMA, IMOJyYeHHbIE B 00JacTu
MaTeMaTUYeCKUX W (MJIM) ECTeCTBEHHBIX HAayK, M HCIOJb30BAaTh MX B MNPOo(hecCHOHANbHOM
NESTEIBHOCTH»

OIIK-2 «CnocobGeH MCHOib30BaTh M aJalTHPOBATh CYIIECTBYIOIIHME MaTeMaTHYeCKHE
METOBI M CHCTEMBI IPOTPAMMHUPOBAHUS ISl pa3pabOTKH M pearu3alliy ajJrOpUTMOB PELICHHS
MIPUKIIAIHBIX 3aJa9»

CopnepxaHue IUCLUUIUIMHBI OXBaThIBAET KPYI BOIPOCOB, CBSA3AHHBIX C AHAJIUTHYECKUM
OINMCaHUEM T€OMETPHUYECKUX OOBEKTOB; U3yUYECHHEM CBOWMCTB JIMHEHHBIX IPOCTPAHCTB.

[IperoaBanye TUCHMIUIMHBI TPEAyCMaTpPUBAET ClEAyIoue (opMbl oOpraHu3anuu
y4eOHOTrO Tpolecca: JeKyuu, NpaKkmuyeckue 3aHAmMus, CAMOCMOAMeNbHAs — paboma
obyuarue2ocs.

IIporpaMMoOil IHUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOYHASI aTTecTalus B hopMe 3K3aMeHa.

OO0mast TpyJOeMKOCTh OCBOCHHUS AWCIMILIUHBI COCTABISET S5 3aueTHBIX enuHull, 180
4acoB.

S3b1K 00y4YeHUs IO TUCITUTUINHE KPYCCKUH »



1. TlepeyeHb IIAHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIIMHE

1.1. Lenu npenogaBaHusi AMCLUIIINHBI

Jucuumunna «MaTtemaTtuka. AHAJIMTHYECKasi TeOMETPUS U JTMHEWHas anredpay» sBiseTcs
BA)KHOM COCTABHOM YacCThIO Kypca BBICHIEH MaTEMaTUKHM, KOTOPBIM JIC)KUT B OCHOBE BCEU
CHCTEMBI BBICIIETO OOpa30BaHMA COBPEMEHHOTO CIIEHMAINCTa M W3yYaeT MPOCTPAHCTBEHHBIE
(opMBI ¥ KOJTMUYECTBEHHBIE COOTHOILIEHUS OKPYKAIOIET0 HAC AEHCTBUTEIHLHOIO MHpA.

N3yueHne naHHOM AMCLUIUIMHBI [I03BOJISIET Pa3BUTh IIPOCTPAHCTBEHHOE IMIPEACTABICHUE
CTYICHTA; CTUMYJIMPYET €ro BOOOpa)XCHHE; pa3BUBAET €r0 CUETHBIE CIIOCOOHOCTHU; TMO3BOJISET
J€MOHCTPHPOBATh  IIEJICYCTPEMIIEHHOCTh, OPraHW30BAaHHOCTh NPU TPOBEACHUU OOJIBIIETO
o0beMa BBIYUCICHHI; 00BbeIMHACT OOIBIIMHCTBO paHHEE U3yUYEHHBIX TOHATHI.

BaxHOCTh yKa3aHHBIX TOJOXEHUH OOYyCJIOBJIEHAa TEM, YTO MaTeMaTHhKa SBISETCS HE
TOJIBKO MOILHBIM CPEACTBOM PEILICHU IPUKIAJHBIX 3a1a4 U YHUBEPCAJIBHBIM S3bIKOM HayKH, HO
TaKXe U JIEMEHTOM OOIIeH KyJIbTYypHI.

MaremMaTudeckue METOIbl MCCIECNOBAaHUA, MOJACIUPOBAHUSA, IIPOCKTUPOBAHMS,
OTNMPAIOIIYIOCS Ha AAHHYIO JUCLUUIUIMHY, UTPAIOT BCE OOJIBLIYIO POJIb B COBPEMEHHOM Hayke
U TeXHHUKE. B 3HAUNTENFHON CTETEHU 3TO BBI3BAHO BCE YOBICTPSIOUIMMCS Pa3BUTHEM HAYKH U
TEXHUKH, TJIABHBIM 00pa3oM BBIYMCIMTEIBHON TEXHUKHM W WH(POPMAIMOHHBIX CHCTEM, a
TaKKe KOMIbIOTepU3aIiel MPaKTUIeCKH Bcex obiacteil 3HaHUN. BO3MOXXHOCTH yCIEIIHOTo
UCIIOJIb30BAaHUsl MATEMATUKHU JUIsl PEIIEHUsT KOHKPETHBIX 3a]a4 CYLIECTBEHHO PAaCILIUPSIOTCS,
4TO, B CBOIO OYepelb, NPUBOAUT K HOBBIM TpeOOBaHMUAM, TPEIBSIBIIEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMIO COBPEMEHHBIX CHEIMAJIMCTOB B O0JIACTH MaTeMaTHYECKUX
METOJIOB.

B obOnactu BocmMTaHUS JIMYHOCTH LENbIO TOATOTOBKM MO JaHHOM IUCIMILIMHE
sBnsieTca (HOpMUpPOBAHHE CHOCOOHOCTH JIOTUYECKH BEPHO, APTyMEHTHUPOBAHHO M SICHO
CTPOUTH YCTHYIO U IUCBMEHHYIO peYb.

1.2. JlucuumianHa BXOAUT B COCTAaB 00S3aTENIbHON YacTH 00pa30BaTeIbHON MPOrpaMMbl
BhICIIero obpazoBanus (nainee — OI1 BO).

1.3. TlepedeHb IIIAaHUPYEMBIX PE3YIHTATOB OOYUECHHUS MO TUCIUIUIMHE, COOTHECEHHBIX C
IUTAaHUPYEMBbIMU pe3yiabTaTramu ocBoeHus OI1 BO.

B pesynbrate M3ydeHUs AUCHUILTUHBI O0YYaroIIUIiCs MOJDKEH 00JIaAaTh CIEAYIONIMMU
KOMIIETEHIIUSIMU WM UX 4YacTsAMHU. KoMIEeTeHIIMM 1 MHAMKATOPBl UX JOCTH)KEHUS IIPUBEJIECHBI B
tabmure 1.

Tabnuna 1 — IlepeyeHp KOMIETEHIMN M MHAMKATOPOB MX TOCTHIKECHUS

Kareropus (rpynmna) Kon n Kon n naumeHnoBanue uHaMKaTOpa
HAaMMEHOBAHHE
KOMITETEHIIUHT JIOCTH>KEHHS] KOMITETEHLIUN
KOMIIETCHILINH

VK-2.3.1 3HaTh BUJBI pECYPCOB U
OTPaHUYEHUS JIJISl PEUICHHSI TIOCTABICHHBIX
3a1a4
VYK-2.V.1 ymeTs NpoBOANUTH aHAJIN3
MMOCTABIICHHOW 1IeH U (POPMYITHPOBATH
3aJla4¥, KOTOPhIE HEOOXOUMO PEIIUTh AJIs
€€ OCTHKEHUS
OITUMAabHEIE
YHuBepcaabHbIE VYK-2.V¥.3 ymeTb BbIABUTATh
CIIOCOOBI UX o .
KOMIIETEHITHN aNbTepHATHBHBIC BAPHAHTHI IEHCTBUH C
pEIICeHuUsI, UCXOIS U3
[eJThI0 BRIOOpA ONMTUMAJIBLHBIX CIIOCOO0B

VYK-2 Cnocoben
OTIPEACIISATH KPYT
3a/1a4 B paMKax
MOCTaBJICHHOH LU
U BBIOMpAThH

ﬁ;ﬁ;ﬁiﬁilﬁzgm pelLIeHns 3a/1a4, B TOM YUCJIE C TIOMOIIbIO
—— U(PPOBBIX CPENICTB

PECYPCOB 1 VYK-2.B.2 BnaneTh HaBbIKaMH BbIOOpa
S —— ONITUMAJILHOT'O CIIOCO0a peIieH s 3a/1a4 ¢

Y4E€TOM UMEIOIIMXCS YCIOBUM, pECypPCOB U
OrpaHUYCHUN




ObmenpodeccnoHaNbHBIC
KOMIICTCHIINHU

OIIK-1 Cnocoben
MPUMEHSTh
(byHaMEeHTalIbHBIE
3HAHUS, IOyYeHHbBIC
B 00NacTH
MaTEeMaTHYECKHUX U
(M) eCTeCTBEHHBIX
HayK, U
UCIIOJIb30BaTh UX B
npodeccrnoHaIbHOM
JeSITEIbHOCTH

OIIK-1.3.1 3HaTh QpyHAaMEHTATIBHBIE
3aKOHBI IPUPOABI 1 OCHOBHBIE (PH3UUECKUE
1 MaTEMAaTUYECKNE 3aKOHBI

OIIK-1.Y.1 ymeTb npuMeHsTh (hpU3nIecKue
1 MaTEMAaTUYECKNE METO/BI [l PEILICHUS
3a]1a4 TEOPETUYECKOTO U MPUKIIATHOTO
Xapakrepa

OIIK-1.B.1 B1ageTh HaBBIKAMU
TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
HCCIIeIOBAaHUS OOBEKTOB
poeCCUOHATILHOM 1eATEIbHOCTH

OobmenpodeccnoHanbHBIC
KOMIICTCHIINHU

OIIK-2 Cnocoben
UCTIOJIb30BATh U
aJlanTUPOBATh
CYLIECTBYIOIINE
MaTeMaTH4ecKue
METOIBI U CUCTEMBI
IPOrpaMMHPOBAHHS
1151 pa3paboOTKH U
peanu3anum
aJITOPUTMOB
pereHus
NPUKITAIHBIX 32249

OIIK-2.3.1 3HaTh MaTeMaTHYECKHE METOBI,
MaTEMaTHYECKHUE MTAKEThl U CUCTEMBI
IPOTPaMMUPOBAHUS ISl pa3pabOTKU U
pean3alyy aJropuTMOB PELIECHUS
MPUKIIAJHBIX 33124

OIIK-2.V.1 ymeTs ananTupoBaTh
MaTEMaTUYECKHE METOJIbI U CUCTEMBI
MIPOTPaMMUPOBAHUS IS pa3padOTKU U
peain3alyy aJropuTMOB PELIECHUS
MPUKIIAJHBIX 33124

OIIK-2.B.1 B1ageTh HaBBIKaMH BbIOOpa
MaTEMaTHYECKOI0 METO1A AJIsl PELIEHUS
3aJ1a4M U OLICHKHU IPaHML] IPUMEHUMOCTH
MeTOoJ1a

Mecto nqucuumiuHsel B cTpykrype OI1
JucuumnrHa He Ga3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYACHTaMH IpHU
M3yYEHHUH B By3€ KaKuX JIMOO0 AUCUUIUINH.
3HaHUs, MOITYUYEHHbIE IIPU M3YUYEHUU MaTepuaja JaHHOW TUCLUIUIMHBI, UMEIOT Kak
CaMOCTOSTEJIBHOE 3HAUYECHHE, TaK U UCIIOIb3YIOTCS IPU U3YUYEHUU APYTUX JUCLUTIINH!
- Maremaruka. Teopust BEpOATHOCTEH U MaTeMaTHYECKasi CTATUCTUKA

3. OOBeM U TPYIOEMKOCTh JUCIIUILTAHBI
Jlannpie 006 obmeM oO0beMe MUCIUIUIMHBI, TPYJAOEMKOCTH OTICIBHBIX BHJIOB Y4EeOHOM
paboThI 1O IUCHUIUTHHE (M pacIlpeie]IeHIe 3TOW TPYIOEMKOCTH IO CEMECTpaM) MPeICTaBICHBI B
tabsure 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUILIIMHbI

TpyroeMKOCTb 110
Bun yuebHO# paboThI Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemMKocms OuCYUNIUHDL, 5/ 180 5/ 180
3E/ (gac)
U3 nux uacoe npakmuueckoi no020moeKu
AyoumopHhuie 3anamus, BCEro 4ac. 68 68
B TOM YHCIIE:

nekuuu (JI), (gac) 34 34

npakTuaeckue/cemunapckue 3anstus (I13), 34 34

(dac)

naboparopusie pabotsl (JIP), (1ac)




KypcoBoit npoekT (pabota) (KII, KP), (dac)

JK3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 76 76
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3adger, sk3amed (3ader, udd. 3auq, OK3. JK3.
DK3.*%*)

* %
IIpumMedaHne: kaHaUAATCKUI SK3aMEH

4. CopeprkaHue TUCHUTLIUHBI
4.1. Pacmpenenenue TPyIOEMKOCTH JTUCIUILIAHBI IO pa3/ieiaM U BUIAM 3aHSITHI.
Pa3nensl, TeMbl JUCHUTUIMHBI M UX TPYAOEMKOCTh MPUBEICHBI B TAOIUIE 3.

Tabnuia 3 — Pa3nesnsl, TeMbl JUCHUIUINHBI, HX TPYAOEMKOCTh

Pazmenel, TeMBI TUCITUTUIMHEI Jlexmn I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (dac)
Cemectp 1

Pasnen 1. KoMIuiekcHble uncia v 6 8 12
MaTpPHIIBI
Pasnen 2. CucteMbl TUHENHBIX 6 9 12
ypaBHEHUI
Paznen 3. JluneiiHbie MpocTpaHcTBa 5 0 12
Paszen 4. Bekropbl 6 8 10
Pasnen 5. Ilpsimasi Ha TUIOCKOCTH 4 4 10
Paszen 6. [IpsiMast ¥ MIOCKOCTH B 4 5 10
MPOCTPAHCTBE
Pazpen 7. Kpusble BToporo nopsaka 3 0 10
Hrtoro B cemectpe: 34 34 76
HUroro: 34 34 0 0 76

IIpakTueckass MOATOTOBKA  3aKJIIOYAETCI B  HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4aroIMMHUCST ~ OINpENEeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymien
poheCCUOHATILHOMN 1EATENbHOCTHIO.

4.2. CopaepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHH.
Conep:xanue pa3aesioB ¥ TeM JICKITMOHHBIX 3aHATUN IPUBEICHO B Ta0uIie 4.

Tabnuna 4 — CozmeprkaHue pa3ieioB U TEM JIGKLIMOHHOTO LKA
Howmep pazaena HassaHue u copeprkaHue pa3eioB U TEM JICKIIMOHHBIX 3aHATHH

1. ITonsiTHE KOMIIIEKCHOrO 4Kcia. JIeMCTBUSA Hal KOMIIEKCHBIMU YKCIIAMU B
anreOpandyeckoil ¢gopme. JleHCTBHS HaJ KOMIUIEKCHBIMH YHCIaMHU B
Tpuronomerpuyeckoir popme. @opmyna Myaspa. M3pneueHue KOpHS H3
KOMIUIEKCHOTO yuca. (2 yaca)
Ilonsatne Mmarpuubl. JIuHEHBIE oOnepauuu HaJl MarpuuaMu. JIuHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MAaTpHll. TpaHCIIOHUPOBAaHUE MAaTPULI.
YMHO)eHue MaTpull. MHOro4IeHbl OT KBaJpaTHBIX MaTpull (4 yaca)
2. Onpenenurenu u ux cBorictBa. OOparHas Marpuna. Perenue npoctedmmx
MaTpuU4HbIX ypaBHEHUN. MaTpuuHbli METOJ PELICHUS JIMHEHHBIX
ypaBHEHHUH. (2 yaca)
Meton Kpamepa. Meroa IMaycca. (2 yaca)




CoOcTBeHHBIE 4YHCIIa W COOCTBEHHBIE BEKTOPBI KBaJIPATHBIX MATPHIIL.
DYHKIMU OT KBaJIpaTHBIX MaTpHIl (2 yaca)

basuc wu
JIMHEWUHOTO

Jluneitnple mpocTtpaHcTBa. OmnpeneneHue U
KoopauHaTel. JIuHelHbIE  MpeoOpa3oBaHMS.
npeoOpa3oBanusi. (5 4acoB)

MIPUMEPBI.
Marpuna

I'eomeTrpuueckue BekTopbl. OCHOBHBIE olpenenaeHus. JInHeiiHble onepanun
HaJ BekTopamu. JInHeiiHas He3aBUCUMOCTh BeKTOpOB. basuc. Koopaunatsl.
CucreMpl KOOpAMHAT Ha IVIOCKOCTH U B IPOCTpaHCTBE (4 yaca)

CkansipHoe pou3BeAeHUE BEKTOPOB. BEKTOpHOE MPOU3BEIEHNE BEKTOPOB.
CMmeniaHHOe MPOU3BeIeHNE BEKTOPOB. (2 yaca)

VYpaBHeHMsI NpsIMOM Ha IUIOCKOCTH. 3aJauyd Ha COCTaBJICHHE YpaBHEHUU
npsiMoit. (2 vaca)

Yron Mmexay npsiMbIMU Ha TUIOCKOCTU. PaccTosiHue OT TOUKH 10 MPSAMOM Ha
10cKOCTH. PaccrosiHue Mexay napajulebHbIMU IPSIMBIMU. (2 yaca)

YpaBHEHHUsI ITIOCKOCTH. 3aJjaHKe MIPSIMON B TPOCTPAHCTBE. (2 yaca)

YTroa MeXIy INIOCKOCTAMHU. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy IpsSMOM U IUIOCKOCTBIO. PaccTosiHME OT TOYKH 10 IUIOCKOCTH.
PaccrosiHue mMexny napajulelbHBIMU INIOCKOCTAMHU. PaccTosHue OT TOYKH
JI0 TIPSIMOM B MpOCTpaHCTBE. (2 yaca)

Ommunc. ['mnep6ona. [Mapabona. IlonsipHOe ypaBHEHHE KPHBOW BTOPOTO

nopsaka. KaHoHnueckue ypaBHeHUs: KpUBOM BTOporo nopsaka (3 gaca)

Tabnuua 5 — IlpakTuyeckue 3aHATHS U UX TPYJIOEMKOCTb

4.3. Ilpaktuueckue (CeMHUHAPCKUE) 3aHATUS
TeMbl IpaKTHUECKUX 3aHATHHA U UX TPYJOEMKOCTh ITPUBECHBI B TAOIUIIE 5.

N3 Hux Ne
@OopMBIIIPaKTU .

Ne T N Tpynoem- | mpakTUYeCKOi | pa3zuena
n €MBl [IPAaKTUYECKUX 3aHATUN HECKHX kocth, (1ac)| moarotoskn, | aucwm-
3aHATUN

(gac) JIMHBI
Cemectp 1
1. | He¥cTBusa HaJ KOMILICKCHBIMU Pemenne
YHCIaMU B anre0pandeckoit 3a1a4y 5 1
dopme. Tpuronomerpudeckas
dbopMa KOMIUIEKCHOTO YHCIIA.
2. | Jle#icTBus HaJ KOMIICKCHBIMU Pemenne
qyiCcIaMU B 3a7a4 2 1
TPUTOHOMETPHUUYECKOU opme
3. JIuneliHble onepanuu Haj Pewenne
MaTpPULIAMH. 3a1a4y 4 1
TpaHCIOHMpPOBaHKUE MATPHULL.
YMHOKEHUE MATPHI]
4. | BrpluucneHue onpeaeanuTeneH. Pewenne
OOpatHas marpuna. Pemenue 3aja4 3 2
MaTPUYHBIX YpaBHEHUI.
3. Matpuusslii METOJ, pELICHUS Pewenne
CUCTEM JIMHEHHBIX YPABHEHUMN. 3a1a4 3 2
Meton Kpamepa
6. Meron I'aycca Pewienue 3 )
3a/1a4




7. Pa3nosxeHue BEKTOPOB 110 Pewenne
0azucy. Beraucnenue 3a1au
KOOp/AMHAT TOUYEK B 00IIei 2 4
JIEKapTOBOM CUCTEME
KOOpJMHAT.
8. CkansipHO€ ITPOU3BEIECHNE Pemenue 5 4
BEKTOPOB 3a1a4
9. BexTopHOE U cMelaHHOe Pemenue 4 4
IIPOU3BEICHUS BEKTOPOB 3a1a4
10. YpaBHeHUs IPAMOU Ha Pewenne ) 5
IJIOCKOCTH. 3aj1a4
11. 3aza4yu Ha OpSIMYIO Ha Pewenne ) 5
IJIOCKOCTH 3a1a4
12. [IpsiMast 1 IIIOCKOCTH B Pewenue 5 6
IIPOCTPAHCTBE 3aj1a4
Bcero: 34
4.4. JlaGopaTopHbIE 3aHATH
Tembl 1a0OPaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh ITPUBEICHBI B TA0IHUIIE 6.
Tabnuua 6 — JlabopaTtopHble 3aHATHSI U MX TPYJIOEMKOCTb
N3 Hux Ne

Ne
/o

HaumenoBanue nabopaTopHbIX paboT

TpynoemMKkocCTs,
(dac)

IIPAaKTUYECKOU | pa3zena
MIOATOTOBKH, | JUCLUII
(dac) JIMHBI

Y4eOHBIM MIIaHOM HE MPETYyCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTUpOBaHKE/ BHITIOTHEHUE KYPCOBOU PabOTHI
Y4eOHBIM IIaHOM HE TIPEyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Buzsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0uIe 7.

Tabnua 7 — Bunsl caMocTOsSTeIbHON pabOTHI M €€ TPYAO0EMKOCTh

Bun camoctosiTennbHOM paboThI Bcero, uac CewmecTp 1, uac
1 2 3
N3ydeHne TeopeTHIeckoro MaTepuana
20 20
nuctumnHael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonuenue pedepara (P)
[ToaroroBka K TeKyIiemMy KOHTPOJIIO 16 16
ycneBaemoctu (TKY)




Jomamnee 3aganue (/13) 20 20
Konrtponsnsie padbots! 3a04aukoB (KP3)
[ToaroroBka K MpOMEKYTOUHON aTTECTALIMU 20 20
(I1A)

Bcero: 76 76

5. IlepeueHnb yueOHO-METOAMYECKOTO 00ECTICUCHUS

JUIsL CAMOCTOSITENIbHOW PabOThl 00yUaIOMUXCs IO JUCIUTUTMHE (MOJIYIIIO)
Y4eOHO-MEeTOIMYeCKHE MaTepHallbl JUIsl CAMOCTOSITENILHON PaboThl OOYYaIOIIMXCsl yKa3aHbl B

oa. 7-11.

6. IlepedeHp MeyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHHHA

[TepedyeHpb neyaTHBIX U 3JEKTPOHHBIX Y4eOHBIX U3IaHUH MpHUBEICH B TaOIHIIE 8.
Tabnuua 8— [lepeyeHb MeYaTHBIX U AJICKTPOHHBIX YUEOHBIX U3AaHUMN

Komuectso
9K3EMILLIPOB B
Hlngp/ bubnuorpaduyeckas ccpuika oubnmoTexe
URL anpec
(KpoMe 2JIEKTPOHHBIX
9K3EMIULIPOB)

YK 514 BbK Bexnemumiera JI.A., [lerpoBuu A.1O., UybGapos N.A. 200
22.151b42 COopHUK 337129 IO aHAIMTUYECKON reOMETPHUH U

nuHeiHo# anrebpe: Yueb. nocobue / [Tox pen. 1.B.

Beknemuena. — 2-e uzg., nepepad. — M.: DUSMATIIUT,

2006. —496 c.
YK Kazakos A.fl, Makaposa M.B. MaTtemaTuka. 50
517.521(075.8) Amnanuruueckas reomerpust: yue0. [Tocooue / CII0.:

I'VAIL 2019. - 51 c.
http://e.lanbook.co | bexnemumes, J[.B. Kypc aHanutndeckoit reoMeTpuu u OBC Jlanp
m/book/58162 JMHEHHOH anreOpsl. [DNeKTpOHHBIH pecypc] —

Onextpon. nad. — CII6. : Jlanp, 2015. — 448 c.
http://e.lanbook.co | bexnemurnera, JI.A. COOpHHK 3a/1a4 110 aHATUTHYECKOM 9BC Jlanp
m/book/72575 reoMeTpHH 1 JIUHEHHOI anreOpe. [DIeKTpoHHBIH pecypc]

/ JILA. Bexnemuniea, /{.B. bexnemumes, A.1O.

[etpoBuy, U.A. UybapoB. — Daexrpon. ngan. — CIIO. :

Jlann, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Hauana nuHeiHO# anreOpsl u 9BC Jlanb
m/book/71997 aHaJMTUYECKasi reoMeTpHsl : yueOHoe mocodue / A. 1.

HoBukos. — Mocksa : DUSMATIJIUT, 2015. — 376 c.
https://e.lanbook.c | MaremaTtuka. 3a1auu MOBBIICHHON TPYTHOCTH JIJIS 9BbC Jlann
om/book/115483 CTYJICHTOB BY30B : yueOHoe nmocobue / . B. lBanos, O.

K. UBanosa, O. A. OxyHneBa, H. A. TonueHHUKOBA ; O]

penakuueii U. B. iBanoBa. — Cankr-IletepOypr : Jlans,

2019. — 156 ¢

Usnesa, A. M. Jlunetinas anrebpa. AHaIUTHUECKAs OBC Jlasb
https://e.lanbook.c | reomerpus : yueoHOe ocobue / A. M. Usnega, 1. U.
om/book/152265 Mpunynkas, U. JI. YepHbIX. — 5-€ U3a-€, UCTIP. U JOI. —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | beknemumes, /1. B. Kypc ananutuyeckoii reoMeTpuu u OBC Jlanb
om/book/58162 TUHEHHOH anreOps! : yueonuk / JI. B. beknemuries. —

13-e uzn., ucnp. — Cankr-IlerepOypr : Jlans, 2015, —
448 c.




https://e.lanbook.c | I'eBopksn, 1. C. Briciras matemaruka. JIunetinas 9BC Jlanp

om/book/48192 anreOpa 1 aHATUTUYECKasi TeOMETpUs : yueOHOe ocooue
/T1. C. I'eBopksin. — Mocksa : DUSMATIINUT, 2011. —
208 c.

https://urait.ru/bco | Jluneiinas anredpa 1 aHAIUTUUECKAs TEOMETPHSL:

de/436467 yueOHuK 1 paktukym ais By30B / E. I'. IInotHukoBa, A.

I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueit E. T'. I[InotHukoBoit. — Mockaa:
WzparenscTBo FOpaiit, 2019. — 340 ¢

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

0de/493221 aHaJTUTHYecKasi reoMeTpusi: yueOHoe ocodue s
By30B / 1. X. CabutoB, A. A. Muxanes. - 2-¢ u3.,
ucnp. u gon. - Mocksa: UznarensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | IlaxomoBa, E. I'. Jluneitnas anrebpa u
ode/434042 aHanmuTH4yeckast reomeTpusi. COOpHUK 3a1aHUiL:

yuebHoe rmocobue A OakajgaBpuaTa U ClieluaInTeTa
/ E. T". ITaxomoBa, C. B. PoxxkoBa. - Mocksa :
W3parensctBo KOpaiit, 2019. - 110 c.

https://urait.ru/bc | Jly6aruna, E. H. Jluneitnas anrebpa: yue6HOe
0de/430892 noco6ue st By30B / E. H. Jly6saruna, E. M.
BeutomoB. - 2-e u3a. - Mocksa : 3naTenbcTBo
FOpaiir, 2019. - 150 ¢

7. IlepedeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAITMOHHON ceTn « IHTepHeT»
Ilepeuenn JJIEKTPOHHBIX 00pa30oBaTEeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHONW ceTH «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JUCLUIUIMHBI
npuBe/eH B Tabnuue 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX 00pa30BATENBHBIX PECYpPCOB HH(POPMAITMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTu «HTepHeT»
URL anpec HaumenoBanue
http://www.math-net.ru OOuiepoccuiickuii MaTeMaTUYeCKHid OpTal
http://e.lanbook.com/view | OBC «Jlaub»

8. IlepeueHb MH(MOPMAIIMOHHBIX TEXHOIOTHIA
8.1. Ilepeuenr TpOrpaMMHOro OOECIEUEHHsI, HCIONb3YEeMOr0 MpPU OCYIIECTBICHUH
00pa3oBaTeNBHOr0 MPOIIecca 10 TUCIHUITIHHE.
[TepedeHpb UCTIONB3yEeMOTr0 IPOrPaMMHOT0 oOecrieueH s npeacTasieH B Tadauie 10.

Tabnuna 10— Ilepedyens mporpaMMHOT0 00eCTIeYCHHS

Ne ii/mm HanmeHnoBanune
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4. Wolfram Mathematica

8.2. [lepeuenn WH(HOPMAIIMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3YEeMBIX npu
OCYIIECTBIICHUHN 00Pa30BaTEIHHOIO MPOIEcca MO AUCIUTIINHE

[lepeuens WCHONB3yeMBIX HMH(DPOPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
Tabmuie 11.




Tabnuua 11— Ilepedens HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

9BC Jlanp

9. MarepuanpHO-TeXHUYECKas 6a3a
CoctaB MaTepHambHO-TEXHMYECKON  0a3bl, HEOOXOAMMOW [UIsl  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo JUCIUILINHE, TPECTaBlIeH B Tabmuiel2.

Tabnuma 12 — CoctaB MaTepraibHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHON 4acCTH Howmep aynuropun
/I MaTepHaIbHO-TEXHUUECKOH Oa3bl (pu HEOOXOAUMOCTH)

JlekunoHHas ay1uTopust

2 | AynuTopus 1S NIpaKTUYECKUX 3aHATHH

10. Ouenounble cpeacTBa s NPOBEACHUS IPOMEXKYTOUHOM aTTeCTalluu
10.1. CocTaB OLIEHOYHBIX CpPEICTBIUIA IIPOBEAEHUS NPOMEKYTOUHOW aTTecTalluu
oOydaromuxcs Mo JUCHUIUTHHE IPUBEACH B Tabnuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEACTB AJIsl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIlNH
By npomMeKyTO4HOU aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Criucok BOmpocoB / 3a/1a4 K 9K3aMeHY;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLECHKH YPOBHSI C(HOPMHPOBAHHOCTU (OCBOCHHMS)
KOMIIETEHIIMH 00y4alomuMuca MpUMEHseTcsl 5-0ajulbHasi MIKajla OLEHKU CHOPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBeseHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOIB30BATHCA
100-6amipHast  mKanma — MOAYJIbHO-PEHTHHTOBOM  CHCTEMBl  YHHBEpPCHTETa,  IpaBMIIa
HCIIOJIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurepuu o1eHKH ypoBHSI cPOPMHUPOBAHHOCTH KOMIETEHIIUI

Or1eHKa KOMITETEHITHI

XapakTeprcTrka c(hOpMAPOBAHHBIX KOMITCTEHITUIA
5-0aiuIbHAs IKaIa P P (op

— o0yuaromuiicss TayOOKO H BCECTOPOHHE YCBOHWJI MPOTPaMMHBIH
Marepuan;

— YBEPEHHO, JIOTUYHO, ITOCIEN0BATEIBHO U TPAMOTHO €0 U3J1aracT;

— ONHpasACh Ha 3HAHUS OCHOBHOM W JIOMOJIHUTEIHLHON JUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYUYHBIE MOJO0KEHUS C MPAKTUUYECKOMN
NEeSATEIbHOCTBIO HAIIPaBICHUS;

— yMeJ0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMEBIE UM UJIEH;

— JIelaeT BBIBOJBI U 0000IICHHUS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIIUATH3UPOBAHHBIX TOHATHH.

«OTJIMYHO»
<«GavyTCHO»

— 00yyJaronuiicss TBEPIO YCBOWII MPOTPAMMHBINA MaTepHal, TPaMOTHO U
[0 CYWECTBY M3JaraeT €ro, ONHUPAasChb HAa 3HAHUSA OCHOBHOM
JTUTEPATyPHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBA3BIBAET YCBOCHHBIC 3HAHUS C NPAKTHUYECKOM JESITEIBHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJOKEHNUS;

— JIenaeT BBIBOJBI U 0000IICHHUS;

— BJIQJICET CUCTEMOM CIEIUAIM3UPOBAHHBIX NOHSITUMH.

«XOpPOLIOo»
<«GavyTCHO»




OreHKa KOMITETEHITHI

5-OayuIbHAs IIKaIa

XapakrepucTuka choOpMUPOBAHHBIX KOMIIETEHIIUIHA

— 00y4arouuiics yCBOMJI TOJIBKO OCHOBHOM MpPOrpaMMHBIN MaTepual,
[I0 CYLIECTBY HM3JIaraeT €ro, ONMpascCh Ha 3HAHUA TOJBKO OCHOBHOMU
JIUTEPATypBHL,

— JIOITyCKaeT HeCYIIECTBECHHbIE OIIMOKH U HETOYHOCTH;

«yZOBJICTBOPUTEIEHOY .
GAUTCHOY — UCTIBITHIBAET 3aTPYJHEHUS B IMPAKTHYECKOM NPUMEHEHUH 3HaHUI

HaIpaBJICHUS;
— c1a00 apryMEeHTHPYET Hay4YHbIE MTOJIOKEHHS,
— 3aTpyaHseTcs B GOPMYIMPOBAHUH BHIBOJIOB U 0000IICHNUH;
— YaCTUYHO BJIAJICET CUCTEMOM CIEMATN3UPOBAHHBIX MOHITHH.
— oOyyJaronuiics He YCBOWJ 3HAYUTEIBHOM YacTH MPOrpPaMMHOIO
MaTepHana;
— JIOTyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  IpH

«HEY/IOBICTBOPUTEIBHO) | Ol v P
paccMOTpeHHH pobJeM B KOHKPETHOM HalpaBJICHUY;

«HE 3aYTCHO»

— UCTIBITBIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXKET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;
— He (popMyIHpPYET BHIBOJIOB U O0OOIICHHIA.

10.3. TunoBbsle KOHTPOJIbHBIE 3a/1aHUS WIM UHbIE MaTEPHAIIBI.
Bomnpocs! (3agaun) As 9K3aMeHa IIpeIcTaBIeHbl B Tabaue 15.

Tabnuma 15 — Borpocs! (3agaun) 11 3K3aMeHa

Ne n/mt Ilepeuens BonpocoB (3aa4) AJs IK3aMEHa Koz
MHAMKATOpa
VK-2.V.1
3aganue 1. OIIK-1.Y.1
1) Bpruncnauth NpousBeAeHUE KOMIUIEKCHBIX YHCEN B OIIK-1.B.1

anrebpandeckoii hopme 3amucu
(5 + 2i) = (6 + 51i)

2) Bepno nu yTBepxaeHuE: «/lelicTBUTENbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B anre0pandeckoit popme
3alMCH paBHA IPOU3BEACHUIO ICHCTBUTENBHBIX YaCTEN
COMHOXMUTENEN». OTBET apryMEHTUPYHITE.

3ananue 2.
1) Bpruncnauth NpousBeAEHNE KOMIUIEKCHBIX YHCEN B
anreOpandeckoit popme 3arucu
(7 —4i) » (1 +3i0)

2) Bepno nu yTBepkaeHME: «/leficTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B anre0pandeckoit popme
3aMUCH BBIUUCISAETCSA KaK Pa3HOCTh IPOU3BEACHUS
JEHCTBUTEIBHBIX YaCTEN U MPOU3BEICHHUS MHUMBIX YacCTeH
COMHOXkMUTENEN». OTBET apryMEHTUPYHITE.

3ananue 3.
1) Bpluncnauth NpousBeEHUE KOMIUIEKCHBIX YHCEN B
anreOpandeckoit popme 3arucu
(7 +4i) = (4 —31)




2) BepHo nu yTBepxaeHuE: «/lelicTBUTENbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B anre0pandeckoit popme
3aMUCH BBIUUCISAETCA KaK CyMMa IIPOU3BEACHUS
JEHCTBUTEIBHBIX YaCTEN U MPOU3BEICHHS MHUMBIX YaCTeH
COMHOXkMUTENEN». OTBET apryMEHTUPYHITE.

3aganue 4.
1) Bpluncnauth NpousBeeHUE KOMIUIEKCHBIX YHCEIN B
anreOpandeckoit popme 3arucu
(9 —4i) (8 —50)

2) BepHo nu yTBepxaeHuE: «/lelicTBUTENbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B anre0pandeckoit popme
3aMUCH BBIUUCISAETCS KaK MPOU3BEICHUSI MHUMBIX YacTeil
COMHOXMUTENEI». OTBET apryMEHTUPYHITE.

3ananue 5.
1) Bprunciauth NpousBeeHUE KOMIUIEKCHBIX YHCEN B
anreOpandeckoit popme 3arucu
(9 +6i) = (2 —70)

2) Bepno nu ytBepkaeHue: «lIponsBeneHne KOMIUIEKCHBIX YUCEN
B anreOpanydeckoil ¢opme 3amiCH MOXKET OBITh BBIYHCICHO IO
NPaBUIY BBIUMCICHUS NPOM3BEACHUS MHOrowieHoB» OTBer

apryMeHTUPYMUTE.

3anaHue. OIIK-1.B.1

1) Bpluncnuth Npou3BeIeHNE KOMIUIEKCHBIX YUCEIL.

Z,= 5(cosg+ i sin E) u Z,= 7((05;—1 +1i sing)

2) BepHo nu ytBepxknaeHue: «Jljis BBIUMCIEHHS HPOU3BENCHUS
KOMIUICKCHBIX ~ 4YHCel  HEOOXOAMMO  3amucarb HMX B
anreOpandeckoM Buae». OTBET apryMeHTHpYHTE.

3anaHue. OIIK-1.B.1

1) Bbluucnuts YacTHOE KOMILJIEKCHBIX qucesn B

TPUTOHOMETPHYECKOH (hopMe 3aIuCH.
10('(‘05Z + i sin E')
7, _10(cos3+ising

Z;  5(cost+izinY)

2) Bepno mm ytBepxkaeHue: «llpu BbUKMCIEHMM YacTHOIO
KOMIIIEKCHBIX YHCENI MOJYJIb U apTyMEHT pe3yJsbTaTa SBISIOTCS
pe3yabTaTaMu ACJICHUS MOAYJIS IEITMMOT0 Ha MOIYJb JACIUTEIS
UM apryMeHTa JAeJIMMOT0 Ha apryMeHT jaenurens». OTBer
obocHyHTe.




Kak Ha3piBaeTcst popma 3armcu KOMIUIEKCHOTO YHCIIa, MMEIoIas
BUJ z=|z|-(cOs@+ising), Kak HA3bIBAIOTCA B 3TOMU 3amucH |z| u @?

VK-2.3.1

PesynpTar kakoii onepaiinu Hai KOMIUIEKCHBIMU YHCIIAMU MOXKET
OBITH 3aIIUCAaH B BUE

|z1] - |Z2| (cos(@i1t@2) + isin(@1+¢2)) ?

VK-2.3.1

PesynbraT KaKkoi ornepaiuu HajJl KOMIUIGKCHBIMUA YHCIIAMUA MOXKET
OBITh 3amUCaH B BUJE |Z1]:|Z2|- (cos(i-¢2) + isin(Qi1-¢2)) ?

VK-2.3.1

3ananue 1.
1) KommuiekcHoe 4yncio Z 3anucaHo B are0pandeckoi u B
TPUTOHOMETPHUYECKON (hopMax:

Z_\v'3 '1_1, L L
= +iz=1(cosz+ising)

Haiinure 12-10 cTeneHn yucia Z

2) Kakyro ¢opmy 3anucu uucina Bbl ucnonb3oBain? O6ocHyiTe
CBO#1 BBIOOD

3ananue 2.
1) KommuiekcHoe yncio Z 3anucaHo B areOpandeckoi u B
TPUTOHOMETPHUYECKON (hopmax:
T T

Z=5+i5/3= 10(:cos§ +1i sing)
Haitigure 3-10 crenens yncia Z

2) Kakyro ¢opmy 3anucu uucina Bbl ucnonb3oBain? O6ocHyiTe
CBOI1 BBIOOD

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

3ananue 1.
1) Haiitu matpuny C = 44 + 3B, re

2 =2
1 0 2
a=(" )B = (—1 3
-1 3 -3 3 _3
2) BeiOepute u3 criucka uQppoBbIe CpecTBa, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JIJIs peIlICHUs JaHHOH 3a/1auH.

a) Microsoft Access
b) Wolfram Mathematica

¢) Microsoft PowerPoint

3ananue 2.
1. Haiitu marpuny C = 44 — 5BY, rie
2 =2
1 4 2
a=(" )B = (—1 4
~1 3 -4 s a

2. BeiGepure u3 criucka uQppoBbIe cpeicTBa, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JIJIs peIlICHHs JaHHOM 3a/1auH.

VK-2.3.1
VK-2.V.3
OIIK-2.3.1




a) Microsoft Access
b) Wolfram Mathematica

¢) Microsoft PowerPoint

3ananue 3.
1. Haiitu matpuny C = 24 + 3B%, rae
2 =2
1 4 2
a=( )B = (—1 4 )
-2 3 -3 4 _3
2. Bribepure u3 ciucka 1uQpoBbie cpeicTBa, KOTOPBIE MOTYT
OBITh MPUMEHEHBI JIJISI PEIICHUSI TAaHHOM 3a/1auH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint
3aganue 4.
1. Haiitu marpuny C = 34 — 5B%, raie
1 -2
1 0 2
a=( )B = (—1 3 )
-2 3 -3 3 _3
2. Bribepure u3 ciucka 1u@poBbie cpeicTBa, KOTOPBIE MOTYT
OBITh MPUMEHEHBI JIJISI PEIICHUSI TAaHHOM 3a/1auH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint
3ananue 5.

1. Haiitu matpuny C = 44 + 3BY, re

| 1 -2
a=(2 2 _24)3:(—1 4)

3 -3
2. Bribepure u3 criucka 1u@poBbie cpeicTBa, KOTOPBIE MOTYT
OBITh IPUMEHEHBI JISl PEIICHHs JaHHOH 3aJauu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

1. 3anummuTe pe3ynbTar AEHCTBUIM HaJ MaTpULIAMHU.

A+0=...
2. 3anuumuTe pe3ynbTaT AEHCTBUM HaJ MaTpuLiaMu

A+ (-A)=
3. Tlpomomxure Gpopmyiry

7(A+B)=
4. Tlponmomxure popmyity

5A-5B=

VK-2.3.1
OIIK-1.3.1




5. Tlpomomxure Gpopmyiy

10.

2 X(4A)=
3aganue 1. OIIK-1.Y.1
1) Haiitu npousBenenue matpun 4 * B, rie VK-2.V.3
OI1K-2.3.1
(0 2 —4) (2 5 )
A= B=|0 -2
2 —4 5 I

2) Bribepure u3 cnrcka HuppoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI ISl peleH st JaHHoi 3anaun. O0ocHyiiTe
BEIOOD U poBOTO CpencTBa

a) Microsoft Access

b) Microsoft PowerPoint

¢) Wolfram Mathematica

3ananue 2.
1) Haittu npoussenenne matpun A * B, rae

L 4 3
A:(g 32 03)3:(1 —2)

3 0

2) BribGepuTte u3 cnucka nuppoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JIJIs peIICHHs JaHHOH 3a/1auH.

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

3ananue 3.
1) Haiitu npousBenenue matpun 4 = B, rie

4 3
0 -2 -3
A= ) 5= (o _3>
2 3 5 2 0
2) Bribepure u3 cnrcka HuppoBbIe CPEACTBA, KOTOPHIE MOTYT

OBITH IPUMEHEHBI JIJIs peIlICHHs JaHHOM 3a/1auH.

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

3aganue 4.
1) Haiitu npousBenenue matpun A * B, rie
4 5
0 -2 -3
a=( ) B= (1 —3)
2 —4 0 3 0

2) BeiGepute U3 criucka nudpoBbie CpescTBa, KOTOPBIE MOTYT OBITh
MIPUMEHEHBI JUIsl pelIeHHsI JAaHHOM 3a/1auH.




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

3ananue 5.
Haiitu npoussenenue marpun A = B, rae

2 3
4 -1 -4
A= B={1 -2
G0 )
2. BeiOepure u3 criucka u@poBbIe CpeicTBa, KOTOPBIE MOTYT OBITh
NPUMEHEHBI JUTS PEICHHsI JAaHHOW 3a/1a4u.
a) Microsoft Access
b) Microsoft PowerPoint

c) Wolfram Mathematica

11.

3aganue 1.
1) Haiitu onpenenurens 2-ro NOpsiAKa MaTPUIIBI
2 5
-3 7|

2) OGocHyiiTe KaK BBIYUCIUTH ONPEACIUTENb BTOPOTO MOPSAKA.

3aganue 2.
1) Haiitu onpenenurens 2-ro NOpsiAKa MaTPUIIBI

2 Sl

2) OGocHyiiTe KaK BBIYUCIUTH ONPEACIUTENb BTOPOTO MOPSAKA.

3aganue 3.
1) Haiitu onpenenutens 2-ro NOpsiAKa MaTPHUIIBI

5 6l

2) OGocHyiiTe KaK BBIYUCIUTH ONPEACIUTENb BTOPOTO MOPSAKA.

3aganue 4.
1) Haiitu onpenenurens 2-ro NOpsiAKa MaTPUILBI

el
—14 -8

2) OGocHyiiTe KaK BBIYUCIUTH ONPEACIUTENb BTOPOTO MOPSAKA.

3aganue 5.
1) Haiitu onpenenutens 2-ro NOpsiAKa MaTPUIIBI

o 3l
10 3

2) OOGocHyiiTe KaK BRIYUCIUTD ONPEACIUTENb BTOPOTO MOPSAKA.

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




1 2 -1
3aganue: n1aHa matpuna ( 3 1 2

VK-2.V.1

4 -2 5

Haiigure anrebpanyeckue JOMOTHEHUS:

1. Ay
12. 2. Ap

3 . A 32

5 . A 33
13 YeMy paBeH ONPEEIIUTENb TPEYTOJBHON MAaTPULIbI? YK-2.3.1

O6o3nauum Ay, A, ..., A,y — CTPOKU MATPUIBI U Ay; A3; ... ; Ay - OIIK-1.3.1

NEHCTBUTEIBHBIE YUCIIA.

Ecnu cymecTByeT Takoit HAOOp YuCen, Cpeld KOTOPBIX €CTh XOTS-

ObI OZIHO YUCIIO OTJIUYHOE OT HYJISI, ¥ TIPU 3TOM JIMHEHHAs

KOMOUWHAIHSI CTPOK MAaTPHIIBI C STUMHU YHCIIaAMHU paBHA HYJIEBOM
14. CTpOKE:

@A+ Ay + o+ Ay =0,

rze 0 = (0,0, ...,0).

Kak B 3TOM cilydae Ha3bIBalOTCS CTPOKU MaTpULIbI?

[TycTh MaTpuisl A U A™! yI0BIETBOPAIOT YCIOBHIO VYK-2.3.1
15. A'A'=A"1TA=E, rne E — eaunuunas MaTpuIa n -ro mopsaKa.

Kaxk Ha3bIBaroTCsl Takrie MaTpULIbl?

3ananue 1. Haittu matpuny X u3 ypaBHenus A * X = B, rae YK-2.V.1

-1 2 -7 —4 OIIK-1.V.1
A= B =
(5 5) 5=(07 S
3ananue 2. Haittu matpuny X u3 ypaBHenus A * X = B, rae
-1 2 -9 —4
A= B =
( 3 —4) (23 10)

16.

3ananue 3. Haittu matpuny X u3 ypaBHenus A = X = B, rae
-1 3 -10 -7
A= B =
( 2 —4) ( 14 12)
3ananue 4. Haittu matpuny X u3 ypasHenus A = X = B, rae

A= (; :3) B= (299 169)

3ananue 5. Haittu Mmatpuny X u3 ypaBHenust A * X = B, rie




A= (é :2) B= (éi 152)

Kak Ha3piBaeTcs cucTemMa anredpanuecKux ypaBHEHUH, Ka0€ U3 VYK-2.3.1
17. KOTOPBIX SIBJISIETCS JIMHEHHBIM?

Kakue MeTosp! pemeHus CUCTeM JTMHEHHBIX aaredpandeckux VYK-2.3.1
18. YpaBHEHUI BaM U3BECTHBI? OIIK-1.3.1

CpaBHuUTE yC0BHS IPUMEHEHHS METO/I0B PELIEHUS CUCTEM OIIK-1.V.1

JMHENHBIX ypaBHEHUH. Kakol METO pelIeHUs] CHCTEMBbI JIMHEHHBIX YK-2.V.3
19. anreOpandecKnx ypaBHEHUI IPUMEHSIOTCS B TOM CiIydae, eciiu

OTIPEICIIUTENb MAaTPHUIIBI CUCTEMBI paBEH HYIIO?

CpaBHuUTE yC10BUS IPUMEHEHHS METO/I0B PELIEHUS CUCTEM OIIK-1.V.1

JUHENHBIX ypaBHEHUH. Kakol METO peleHUs] CHCTEMBbI JIMHEHHBIX YK-2.V.3
20. anreOpandecKnx ypaBHEHUI IPUMEHSIOTCS B TOM CiIydae, ecliu

MaTpuIla CUCTEMBbI HE SIBJISIETCS KBAJAPATHOM?

IIpy xaKoM yCI0BUHM OJHOPOJHAS CUCTEMA JIUHEHHBIX YPABHEHUN OIIK-1.3.1
21 HMEET HEHYJIEBOE pPeLIEHUE?

Kak Ha3piBaeTcs JByMepHas CUCTEMa KOOpJAUHAT, B KOTOPOM OIIK-1.3.1
22. KaX/1asi TOYKa Ha TUIOCKOCTH OMpEAEIeTCs ABYMS YUCITIaMU -

MOJISIPHBIM YTJIOM M MOJISIPHBIM paguycom?

Kak Ha3pIBaeTcs cuctemMa KOOpJIAMHAT, B KOTOPOH KaXk/iasi TOUKa B OIIK-1.3.1

MPOCTPAHCTBE OMPEENIeTCs TpeMs yucnamu - (7, 6, @), rae r—
23. panuyc-BeKTOp TOUKH, 6 ¥ (¢ — 3€HUTHBIA U a3UMYTaJIbHBIN YTIIBI

COOTBETCTBEHHO?

Yro Takoe BeKTOp? VYK-2.3.1
24. OIIK-1.3.1

Kak Ha3pIBaeTcs BEKTOpP, Ha4aJlo KOTOPOI'O COBMA/AET C €T0 VK-2.3.1
25. KOHLIOM?

ITo kako#t opmyie onpenensercs: CKaasipHOe MPOU3BEICHUE OIIK-1.3.1
26. BEKTOPOB?

ITo kako#t popmyIie BEIYUCIACTCS CKATSIPHOE MIPOU3BEACHUE OIIK-1.3.1
27. BCKTOPOB @ U b , eciii U3BECTHBI KOOPAWHATHI BEKTOPOB B

nekapToBoiil cucteme (B cucteme : 0x, Oy, 0z)

ITo kakoit popmyIie BEIYUCIAETCS BEKTOPHOE IPOU3BEACHUE OIIK-1.3.1
)8 BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME

KoopauHar (X, y, z)?




ITo kako#t popmyIie onpenensercss MOAYJIb BEKTOPHOTO OIIK-1.3.1
29. IIPOU3BEIEHUSI BEKTOPOB?
30. UYeMy paBHO pacCTOSIHME OT TOUKH 10 MPSMOi1? OIIK-1.3.1

3ananue 1. CocraBuTh ypaBHeHHe mpsimol mnpoxonsauieil uepe3 | OIIK-1.V.1

- . L x+2 y—9

Touky M (2,4) v nepneHAuKyIsIpHON NpsAMOi —5 = —4

OTBer 3amucaTh B BHUJAE YpPAaBHEHHS MPSMOH C  YIJIOBBIM

K03 puLeHTOM

3ananue 2. CocTaBUTh ypaBHEHHE MPSMOW MpPOXOJAILIEH uepes

TOYKY M(1,—-4) u NEPIEHANKYIISIPHON IpsAMON

—4x —5y +14=0.

OTBer 3amucaTb B BHUJAE YpPAaBHEHHS MPSMOH C  YIJIOBBIM

K03 puLeHTOM

3aganue 3. CocTaBUTh ypaBHEHHE MPSAMON MPOXOIAIIEH uvepe3

_ . _x+16 y—9

31. touky M (—1,—3) u napajuienbHOMN mpsiMOit p - .

OTBer 3amucaTb B BHUJAE YpPaBHEHHS MPSMOH C  YIJIOBBIM

K03 puLreHTOM

3ananue 4. CocTaBUTh ypaBHEHHE MPSAMOW IpOXOIAILIEH uepes

touky M (1, —1) u nepneHAUKYJISApHOM IpsMON Vv = —5x + 2.

OTBer 3amucaTh B BHUJAE YpPAaBHEHHS MPSMOH C  YIJIOBBIM

K03 puLreHTOM

3ananue 5. CoCTaBUTh ypaBHEHHE MPSIMOW IPOXOIAILIEH uepes

. Ux+1 y—6

tTouky M (3,1) u neprneHIuKyIAPHON MPSIMO g = 2

OTBer 3amucaTb B BHUJAE YpPAaBHEHHS MPSMOH C  YIJIOBBIM

K03 puLreHTOM

Kakum ypaBHEHHEM ONUCBIBAETCS INIOCKOCTh B IEKAPTOBBIX VK-2.3.1
32. KoopauHarax (X, y, z)? OIIK-1.3.1

Cohopmynupyiite  HeoOxomumoe u  gocratounoe  yciosue | OINIK-1.3.1
33. napajyieIbHOCTH MPSMON U MIIOCKOCTH.

Kakum ypaBHeHMeEM onuceiBaeTcsa Impsimas, npoxoxsamas uepes | OIIK-1.3.1

TOYKY (X0, Yo, Zo) M HMEIOIIAs HaIpPaBIAIOMINUNA BEKTOp C
34, koopauHatamu (1, m, n)?

Kakum ypaBHEHHEM ONUCHIBAETCS MpsIMast, TPOXOIALIasi UEPE3 JIBE OIIK-1.3.1
35. TOYKH (X1, Y1, Z1) 4 (X2, Y2, Z2)?
36. Kakum 00pa3omM MOKHO 3a1aTh IPSIMYIO C IOMOILBIO IBYX OIIK-1.3.1

IJTOCKOCTEMH?




C nmoMo1rpio Kakoit (opMyITbl MOKHO HAMTH YToJ MEXITy OIIK-1.3.1
37. psIMBIMUA?
Hopwmains k miockoctu numeet koopauHatsl (4, B, C); KOOpAuHATHI OIIK-1.3.1
HATPABIISAIOIIETO BEKTOpa npsmoii (1,m,n)/
38. C nmoMo1pio Kakoi (opMyITbl MOKHO HAMTH Yyro MEX1y NMPsIMON U
IUIOCKOCTBIO?
ITo kako#t popmyIie MOKHO ONPENEIUTh PACCTOSHUE OT TOYKH J10 OIIK-1.3.1
39. IJIOCKOCTH?
40. Hanummure kaHOHMYECKOE YpaBHEHUE IUIMIICA. OIIK-1.3.1
41. Hanummre kaHoOHWYeCKOe YpaBHEHUE TUIIEPOOPHI. OIIK-1.3.1
42. Hanummre kaHoHWYeCKOe YpaBHEHUE MapaloIIbl. OIIK-1.3.1
Wolfram Mathematica- nporpammHoe obecriedeHne, BKIIIoYaroIee OIIK-2.V.1
OobII0M HA0Op MaTeMaTUYeCKHX (PYHKLIUH B TOM YHCIIE CUCTEMY
KOMIIBIOTEPHOH anre0psl,
43.
UTo 03HaYaET 3alUCh B ATOU Mporpamme?
m = {{1,2},{3,4})
Wolfram Mathematica- nporpammHoe obecriedeHne, BKIIoYaroIee OIIK-2.V.1
OobII0H HA0Op MaTeMaTUYeCKUX (PYHKLIUH B TOM YHCIIE CUCTEMY
KOMIIBIOTEPHOH anre0psl,
44, L 2
Kak OyzaeT BoITisaieTh MaTpuIia (3 4) B nannoi
nporpamme?
Wolfram Mathematica- nporpammHoe obecriedeHne, BKIIoYaroIee OIIK-2.B.1
6ob1I0K HA0OP MaTeMaTUYeCKHX (QYHKLIUH B TOM YHCIIE CUCTEMY
KOMIIBIOTEPHOH anre0psl,
45 3anuIInTe Pe3yJIbTaT BBIIOJHEHUSI KoMaHabl Det[m],
" |rmem = {{2 2},{3,4}}.
YT0 BBIUHCIISIETCS B JaHHOM cnyqae? Kakne OI'PpaHUYCHUA
HAJIOXKEHBI Ha 3Ty ONepanuro?
Wolfram Mathematica- nporpammHoe obecriedeHne, BKIIIoYaroIee OIIK-2.B.1
6ob1I0K HA0OP MaTeMaTUYeCKHX (QYHKLIUH B TOM YHCIIE CUCTEMY
KOMIIBIOTEPHOH anreopsl,
3anumure PpE3yJIbTAaT BBIIIOJIHCHHA KOMAaHAbI
46.

MatrixRank[m],
rae m = {{2, 2},{3,4}}.

Uto BhIUKCIAETCS B JaHHOM cinydae? Kakue orpaHnueHus
HAJIOXKEHBI Ha 3Ty ONepanuo?




47.

MatrixRank[m],

Wolfram Mathematica- nporpammHoe obecriedeHne, BKIIoYaroIee
OobI0M HA0Op MaTeMaTUYeCKHX (PYHKLIUH B TOM YHCIIE CUCTEMY
KOMIIBIOTEPHOH anreOpsl,

3anuimTe PE3YyJIbTAT BBIIIOJIHCHHA KOMAaHAbI

roe m = {{2, 1},{8,4}}.
Uto BhIUKCIAETCS B JaHHOM ciydae? Kakue orpaHnueHus
HAJIOXKEHBI Ha 3Ty ONEpanuro?

OIIK-2.B.1

Bomnpocs! (3agaun) s 3adera / mudd. 3auera npeacTaBieHsl B Taduuie 16.
Tabnuma 16 — Borpocsl (3agaun) mist 3auera / qudd. 3adera

Ne i/t

[Tepeuens BompocoB (3agayu) s 3aueta / nud . 3auera

Kon
WHINKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHnp TeM Jii KypCOBOTO IPOEKTUPOBAHUS/BBIOTHEHUS KypCOBOH pabOTHI
IpeJCcTaBIeHbI B Tabmuie 17.
Tabnuua 17 — IlepeueHp TeM JUIs1 KYpcOBOTO MPOSKTUPOBAHHUS/BBITIOIHEHUS! KYPCOBOM paboThI

Ne i/t

[TpumepHbIi IepeyeHb TeM I KypCOBOT'O IPOSKTHPOBAHUS/BBITIOIHEHUS
KypCcOBOH paboThI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Bompocsl ist  mpoBelieHUs TMPOMEKYTOYHOM aTTecTallud B BHUAE TECTUPOBAHMS
npencTaBicHbl B Tabmuie 18.

Tabnuua 18 — IIpumepHbIil mepeueHb BOPOCOB ISl TECTOB

Ne . Kon
[IpumepHbIi IepeyeHb BOMPOCOB JIJIsl TECTOB
/o HMHIMKATOpa
TunoBoi BapuaHT TECTOB
1 cemectp
1 | Hana matpuia 1) a VK-2.V.1
2) -ap
A1 Qpz
A= A1 Q)
3) an
Eé anredpanveckoe
JIOTIOJIHEHUE Ay 4)  —axp
paBHo. ..
2 | U3 npuBeIEHHBIX d11 a12 VK-2.V.1
a a
MaTpu1] 0OpaTHbIE D 21 22
0 az
CYLIECTBYIOT y
MaTpHuil. ..




O 0 313
2) 0 0 323
O 0 333
a;; 4z A4p3
3) | 0 azp azs
0 0 dszj
Qy; Qg Qy3
4) (‘721 (CF) azs)
0 0 (L

Kakum merogom moxso | 1) I'. Kpamepa YK-2.3.1
peLuTh CUCTEMY, 2) K. ®.Taycea
ONPEACIUTENL OCHOBHOU
MATpHIIBI KOTOPOii paBeH 3) ¢ nmomoIIko 00paTHOW MATPHIIBI
HYJIXO 4)  1r00BIM CTIOCOOOM
Cucrema copmectHa | 1)  Oompie 1 YK-2.3.1
TOrJa W TOJNBKO TOTAQ, | 2)  paHr MaTpHULbl CHCTEMBI paBEH
Korja... paHry pacUIMPEeHHON MaTPULIBI
CUCTEMBI

3) panr pasen 0

4)  panr paseH 1
JIas BEKTOPOB @ W b | 1) BeKTOPHI MEPICHIUKYISPHBI YK-2.V.1
BBIIIOJIHSFOTCS YCIIOBHs: | 2) BEKTOPBI MapaslIe/IbHbL OIIK-1.3.1

3) BEKTOpbI MapajyieNbHbBl U HE MOTYT

by _ by _ b JIEXaTh HAa OJHOM NPAMOU
@x Ay @z 4) BEKTOpHI JIEKAT Ha OJHOW IIPAMOM
rorma.... WIIN TTapajuieNIbHbI
Bekropnoe 1) xomnuHeapHoil miockoctd, B | YK-2.3.1

MMPOU3BCACHUC BCKTOPOB

@ u b — 310 BeKTOP. ..

KOTOpOM JIe’KaT MEPEMHOKAEMBbIE
BEKTOpa

2)  NEepHeHIUKYJSIPHBIM IUIOCKOCTH,
B KOTOpOH JIe)kar
IIEPEMHO’KAEMBIE BEKTOPBI




3)
4)

HYJIEBOU
COBHAJAIONIMA C  OJHUM

MEPCMHOKACMBIX BEKTOPOB

nus3

PaccTosiHUE OT TOYKH JI0 1 |Axo+BYyo+C| VK-2.3.1
421 B2/ A2+ (2
IIOCKOCTH MO>KHO VAS+BVA“+C OIIK-1.3.1
BBIYUCIIUTDH 1o 2 ) Ay"A;+B{B,+C,C5
|‘ - 2 2 l‘ 2 2 2
dopmye... \ltA;+B; +C1‘-\|tA§ +BZ+C}
3) |AXO+BJ’0+C20+D|
JA2+B2+(?
4) |Am+Bn+Cp|
VAT+BZ+CZ/mP+n+p*
I'eomerpuueckoe ™ecto | 1)  rumepOonoif OIIK-1.3.1
TOYEK IJIOCKOCTH, CyMMa .
Y 2)  mapabomnoii
pacCTOSHUM OT Ka)XIa0u
U3 KOTOpPHIX [0 JBYX 3)  OKpYXKHOCTBIO
IAaHHBIX TOYEK DTOH 4) SIUIAIICOM
IJIOCKOCTH eCTh
BEJIMYMHA IOCTOSIHHAS,
Ha3bIBACTCH. ..
Haiitu ypaBHEHHE 1 x+1 _y-2 z—4 OIIK-1.Y.1
. . -3 2 4
OpsIMOW,  TPOXOASIIEH
yepes TOUKY 2) x+1 _ y+2 _ z+4
o , 3 2 4
A(-1;2; 4),
HEPIEHUKYIISPHO 3) 1 _y2_z4
-3 -2 -4
IJIOCKOCTH
x+1 y+2 z+4
3x-2y-4z+1=0 4) —=—=—




10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-1.V.1
JIMHEUHBIX  YpPaBHECHUU ) x=0,y=1,7=-2
METOAO0M l'aycca
x + \v +z = _2 3) X=O, y= - 1, Z=2
2x —y+3z=-10
—x+2y—z=5 4) x=0,y=-1,z=-2
11 | Boruucaurth 1) (—1 —6) YK-2.V.1
7 2
2 -1\ (1 -2 D) 7 2
(1 2 ) (3 2 ) : (1 0)
0 0
» (1 =)
7 2
v (G 5
12 | Mana maTpuna ) ap, VK-2.V.1
Az(all a.l-z) 2) _a12
Az Q)
3) apx
Eé anrebpamieckoe | 4)  —gq,,
JOTIOJIHEHUE Ay
paBHo. ..
13 | Matpuna AL ) ATl A+ A-ATD VK-2.3.1
Ha3bpIBaeTCs  OOpaTHOU 2 A1
MaTpHuIe A, ecl
BBITIOJTHSIETCSI yCIIOBUE 3) At A=A-A=E
4 A1-A4=0
14 CKaJISIpHBIM 1) I(_il | El arccos «a OIIK-1.V.1
NPOU3BEACHUEM  JIBYX ~
- 2) la ||b| ctga
HEHYJIEBBIX BEKTOPOB
u b HasblBaeTCs YHMCIIO, 3) ITiI|B| cos




paBHoOE. ..

4) |5||E|tga

15 | Yemy paBHO cmemanHoe | 1) O YK-2.V.1
MIPOU3BECHNE BEKTOPOB 1
aba
3) -2
4) 2
16 | YpaBHenue npsamoit, | 1) (x—a)+(y—5b)=0 VK-2.3.1
MPOXOJAIIEH 4Yepe3 IBe %) y-y1 _ x-x1
TOYKH MOKHO COCTABHTh 2771 11
no opmyre. .. 3) Alx—x9) +B(y —y) =0
4) y—yo =k(x—x)
17 | F'eometpuyeckoe wmecto | 1)  Ilapabomy YK-2.3.1
TOYEK, KOTOpbIE 2)  okpysHoCTS
XapaKTepU3yIoT
SKCLEHTpUCHTET & >1 3)  runepbony
HpeJICTaBIsAET COOO0M 4)  sumnc
18 s 1) meiCTBUTEIBHOM OCBIO VK-2.V.1
OTtHolteHne
a 2) acuUMITOTOM
Ha3bIBACTCH. ..
3) SKCLEHTPUCUTETOM
4) QoxanbHBIM pagTuycoM
19 | Haiitu ypaBHeHHE | 1) xtl _y—2 __z—4 VK-2.V.1
3 -2 -4
IpSIMOM,  IPOXOJSILEH
uepes TOuKy > x+1 y+2  z+4
_ ) 3 2 4
A(=1;2;4),
x—1 y—2 z—4
HEPIEHUKYIIAPHO ) TS T4

IIJIOCKOCTH




3x-2y-4z+1=0

VST TS
20 | Onpenenuts kakoe | 1)  x2+y2-8x=0 OIIK-1.V.1
ypaBHEHUE TUHUT _
2) x=-34/25-)
COOTBETCTBYET
napaborie. .. 3)  -2x2+3y2-4x+15y+4=0
4)  xtdy-2y2-5=0
21 | Pemuts cucremy | 1) x=0,y=1,z=-2 OIIK-1.V.1
TUHEHHBIX  YpaBHEHHIA ) x=0,y=1, 2=
METOA0M l'aycca
x + y +z=2 3) X=O, y:l’ z=2
2x —y+3z=10
—x+2y—z=-5 4)  x=0,y=-1,z=3
22 | Beiuucnuth YK-2.3.1
-1 -1y, 4 -2 71 OIlK-1.3.1
( 1 1 ) (3 2 ) D (—7 0)
-7 0
> (5 o)
1 0
» ;)
0 I
v (5 )
23 |Hpsmort y = 2x + 1| 1) (0;3) YK-2.3.1
MIPUHAJICKUAT TOUKA 2) (-1;3) OIIK-1.3.1
3) (2:3)
4) (2;1)
24 | Ipsmast y =—2x + 5 ) tg(5) YK-2.3.1
obpa3syer ¢ 2) tg(-2) OIIK-1.3.1




IIOJIOKUTEIIbHBIM 3) arctg(-2)
HarpaBieHueM ocu OX 4) tg(2)
YIOJl G, PABHBIN:
25 | Yron Mexay npsiMbIMU 1) tgp= | VYK-2.3.1
1+1+5
y=x+1,y=5%+3 OIIK-1.3.1
ompesenseTcs mo| 2) tge= ‘1 n 2‘5|
dbopmye: 3-(=5)
3) e = ‘1+1e( 5)
4 tee= |1+1«
26 | [Ipu pemieHUn CUCTEMBI 1) 5 3‘ OIIK-1.V.1
8 7
JIMHEHUHBIX  YpPaBHECHUHU
x;+3x,=5 2 1 3
{4x1 —7x,=8 1o ) g —7|
MPaBUITY 3) 5 3 |
pamepaonpeaenuTensb
A YMeeT BUJ: 1 5
4) 4 8‘
27 | Pemutsb CUCTEMY ) (2;-1) OIIK-1.V¥.1
JUHEHHBIX  ypaBHEHUM 2) mpaswmio Kpamepa Henpumenumo | YK-2.V.3
{ X1 +2x;=0 1o 3) (1;2)
4X1 + 8,\"2 =1
49 D
npasuityKpamepa:
28 | Pemutp CUCTEMY 1) (1;0;0) OIIK-1.V¥.1
JIMHEWHBIX  YpaBHEHUI 2) (0;1;0)
Metonom Kpamepa: 3) (0;0;1)
4) (1,05 1)
X1 + X — X3 = 0
2x, — X, +x3 =3
X1 —2x; +x3=2
29 | IMokasarenbHas  (popma ) V2 i OIIK-1.V.1




KOMIIJICKCHOI'O 4HcCJia

z=-—1+i uMmeer BUL:

2) 2e's

3) V2e'z

4) 2ez

30

Monayns KOMIUIEKCHOTO

YHUCIIa z = — PaBEH:

1) 0
2) 1
3 2
4y 5

OIIK-1.V.1

Wolfram Mathematica-
MPOrPaMMHOE
obOecrneucHue,
BKITFOUatoIee 00IbIIOoiN
Ha0Op MaTeMaTUYECKUX
(GbyHKUIMN B TOM YuCIie
CUCTEMY KOMIIBIOTEPHOHI
anreOpsl,

YTo 0o3HavaeT 3aucCh
B 3TOW mporpamme?

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

[—
~
[y
N

OIIK-2.V.1
OIIK-2.3.1

Wolfram Mathematica-
IpOrpaMMHOE
obOecrneucHue,
BKJTIOYAIOIIee OOJIBIION
HA0Op MaTeMaTUYECKUX
(GyHKUIMN B TOM yuCIie
CUCTEMY KOMIIBIOTEPHOHI
anreOpsl,

Yemy paBeH
pe3ysbTaT
BBITIOJIHCHHU A
komaHnbl Det[m],

rac

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

Ll

OIIK-2.V.1
OIIK-2.3.1

Wolfram Mathematica-
MPOrPaMMHOE
obOecrneucHue,

OIIK-2.V.1
OIIK-2.3.1




BKJTIOYAIOIIee OOJIBIION 2.1
HA0Op MaTeMaTUYECKUX
(GbyHKUIMN B TOM yuCIie

CUCTEMY KOMIIBIOTEPHOM 4. 3
anreOpsl,

3anumuTe pe3yabTar
BBINIOJIHEHHUS
KOMAaH/Ibl
MatrixRank[m)],

rac

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

[TepeyeHb TeM KOHTPOJIBHBIX pabOT MO AMCHUIUIMHE OOYYaIOMIMXCS 3a04HOM (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0wmie 19.

Tabnuma 19 — IlepedeHb KOHTPOIBHBIX pabOT

Ne n/mt [lepeyeHb KOHTPOJBHBIX PadOT

He npenycmorpeno

10.4. Metonuueckue  MaTepuainbl,  ONPEACNSAIOIIME  MPOLEAYphl  OLEHUBAHUSA
MH/IMKATOPOB, XapaKTEPU3YIOMIMX ATambl (OPMUPOBAHUS KOMIIETCHIMH, COJepxkarcsi B
JIOKaJbHBIX HOpMaTuUBHBIX akTax ['YAII, pernameHTUpYIOIIUX TMOPSAOK U MPOUEAYPY

MIPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTallMi 00yYaromuXCs
I'VAIL

11. Meroauueckue yKa3aHus A 00y4aroluXcs 0 OCBOCHUIO JUCHIUIUINHBI

Llenbl0 TUCHMILIMHBI SBISAETCS — IOJy4YE€HHE CTYACHTAaMH HEOOXOTUMBIX 3HAHUH,
YMEHUH U HaBBIKOB B 00JaCTH aHAJIMTHUYECKOW F€OMETPUH U JIMHEHHOHN anreOpbl, pa3BUTHE
NPOCTPAHCTBEHHOI'O MPEACTABICHHUS CTYJIEHTa; BOOOpa)KEHHs; JIOTMYECKUX M  CUETHBIX
CHOCOOHOCTEH; OpPraHM30BAaHHOCTH IPH MPOBEACHUU OOJNBIIEr0 00beMa BBIYMCICHHIA;
UCTIOJIb30BaHUSI MaTeMaTHKH JJIS PEUICHUsT KOHKPETHBIX 3ajady, o0ecliedeHrne OCHOBBI IS
IIPUMEHEHUs] MATEeMAaTU4YECKUX METOIOB HCCIEAOBAHUS, MOJACIUPOBAHUS, IIPOCKTUPOBAHMUS,
ONHUPAIOIIYIOCS Ha JAHHYIO JTUCHUIUIMHY, KOTOpBIE HWIpPAlOT BCe OONBIIYI0O pOIb B
COBPEMEHHOM HayKE U TEXHHUKE.

11.1.  Meroauueckue ykasaHus Ui OOyYaIONIMXCS 10 OCBOCHMIO JIEKIIHOHHOTO
Marepuana

OcHOBHOE Ha3HA4YE€HME JIEKIIMOHHOTO MaTepuajla — JOTM4YE€CKH CTPOHHOE, CUCTEMHOE,
riryOoKoe M sSICHOE M3JIoXKeHHue ydeOHoro marepuana. HazHaueHue COBpEMEHHOH JIEKIUHU B
paMKax JTUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALIMIO TIO TEME, a2 B OCBOCHUH
(GyHIaMEHTAIBHBIX TMPOOJIEeM AMCUUIUIMHBI, METOJOB HAY4YHOTO IIO3HAHHS, HOBEHIINX
JOCTIKEHUHM HayuyHOU MbICIH. B yueOHOM mporiecce JeKIus BBIOIHAET METOI0JIOTHUECKYIO,
OpraHU3alMOHHYI0 M WHPOpPMANMOHHYIO (yHKIMH. Jlekuusi pacKpbIBaeT MOHATHHHBINA
anmapar KOHKpPETHOW oOnacTH 3HaHus, €€ NpoOJeMbl, JaeT IEeNIbHOE NpEeICTaBICHUE O
JUCLUIIIINHE, TIOKA3bIBAECT B3aUMOCBA3b C APYTMMH JUCLUIUIMHAMM.

[Inanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOIIMMUCS JIGKIIMOHHOTO MaTepuaa;

— IIOJIyYEHUE COBPEMEHHBIX, LICJIOCTHBIX, B3aUMOCBA3AaHHBIX 3HAaHUH, YPOBECHBb
KOTOPBIX OIPEAEIISIECTCS LEJIEBOW YCTAHOBKOM K KaXK10M KOHKPETHOHU TEME;

— TIOJy4€HHUE OIbITa TBOPUYECKON pabOThl COBMECTHO C MPETIOIaBaTeleM;




— pasBuTHE PO(PECCHOHANBHO-AETIOBbIX KauecTB, JIIOOBM K TpPEAMETYy H
CaMOCTOSITEJIBHOIO TBOPYECKOTO MBIIIICHHUS.

— TOSIBJICHHE HEOOXOJUMOIro HHTEpeca, HEOOXOIMMOro JUIsl CaMOCTOSTEIbHOM
paboThI;

— IIOJIyYEHUE 3HAHUM O COBPEMEHHOM YpPOBHE pPa3BUTHS HAYKM M TEXHUKU U O
IPOTHO3€ UX Pa3BUTHs HA OJMKANIINE TO/IbI;

— HAYYMUTBHCS METOAWYECKH 0OpabaThiBaTh MaTepHall (BBLACIATH IJIABHBIE MBICITH H
MIOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH WX B  Pa3IMUYHBIX
bopmyaHpoBKax);

— TIOJy4Y€HHE TOYHOTO MOHUMAHUS BCEX HEOOXOAUMBIX TEPMHHOB M MTOHATHH.

JIeKUMOHHBI MaTepuag MOMKET CONPOBOXKAATHCA JAEMOHCTpAUMEN CIalI0B U
UCTIOJIb30BAaHUEM DAa3/IaTOYHOr0 Marepuana Mpu TMPOBEACHHHM KOPOTKHX TUCKYCCHl 00
0COOEHHOCTSX MPUMEHEHHS OTJCIIBHBIX TEMATHK 10 TUCIUILIIHHE.

CrpyKTypa npeaocTaBieHHs JEKIMOHHOIO MaTepuaia:
— Omnpenenenus MaTeEMaTUYECKUX TEPMUHOB.
—  @OpMyIMpPOBKA TEOPEMBI.
— JloKa3aTenbCTBO TEOPEMBL.
— HMmmroctpupyroiue npumMepsl.

11.2. Meroauueckue  ykazaHus UL  OOyd4aloImUXcs IO  IPOXOKIACHHUIO
IIPAaKTUYECKUX 3aHATUI

[IpakTuyeckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX ()OPM OpraHM3alUU Yy4eOHOTO
npolecca, 3aKJIIOYaromIeicss B BBIIOJIHEHHH OOydYalOUIMMHCA TIOZ PYKOBOJICTBOM
npernojaBaTeNss KOMIUIEKCa Y4eOHBIX 3aJaHUi C LEJIbI0 YCBOSHHUS HAYyYHO-TEOPETHUECKUX
OCHOB y4YeOHOUW JAMCHUIUIMHBI, NPUOOpPETEHUs] yYMEHUIl U HaBBIKOB, OIBITA TBOPYECKOU
JESATEIIBHOCTH.

Lenbt0o MpPakTHYECKOTO 3aHATUS I OOYyYaroIlerocs: SIBISETCS  NPUBUTHE
o0yyaromeMcsi YMEHHI U HaBBIKOB NMPAKTHYECKON ACATEIBHOCTH 10 U3y4aeMOi TUCIUITIIHE.

[Tnanupyemble pe3yapTaThl P OCBOSHUH 00ydaronieMcs MPaKTUYECKUX 3aHITHH]:

— 3aKpeIvieHue, yriiyOJieHHe, pacuIMpeHHe W JeTaau3alys 3HAHUW TMpH pEIIeHUH
KOHKPETHBIX 3a/1ay;

— pa3BUTHE I[IO3HABATEIBHBIX CIIOCOOHOCTEH, CAaMOCTOATENIBHOCTH MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJAaMU U METOJMKAMM HM3yU€HUS KOHKPETHOW Yy4eOHOM
JUCLIUIINHBL,

— BBIpa0OTKAa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUHM JUIs
BBITIOJTHEHMS 3aJ]aHU;

— ofecreyeHre paloHaIbHOTO COYETAaHUs KOJUICKTUBHON U MHIUBUAYAILHOU (OpM
o0ydeHusl.
DyHKINU MPAKTUYECKUX 3aHATHH:

— II03HABaTEJIbHAS,

— pa3BUBAIOLLAS;

— BOCHHTATEJIbHAS.

ITo xapakTepy BBIIOJIHIEMBIX OOYYarOIIMMCS 33JaHUH MO0 MPAKTHUYECKUM 3aHATHAM
MIOAPA3ACIIAIOTCS Ha!

— O3HAaKOMMTEIIbHBIE, IPOBOJUMBIE C LEJIbI0 3aKPEIJICHUS W KOHKPETHU3aLUU
M3Y4YEHHOT'O TEOPETUUYECKOTO MaTEpUaIIa;

— aHAJUTHUYECKHE, CTaBAIIME CBOEH LENbI0 TOJy4YeHHE HOBOW HMH(pOpMAIMM Ha
OCHOBE (hOpMaJTM30BaHHBIX METOJIOB;

— TBOpPUYECKHE, CBsSI3aHHbIE C  TIOJIY4YeHHEM HOBOM  HMH(poOpMamuum  myTem
CaMOCTOSITEJIbHO BEIOPAHHBIX MOAXO0JIOB K PEILICHHIO 3a/1a4.



@opMbl OpraHu3alMM TMPAKTHYECKUX 3aHATUH ompenenstorcss B cOOTBETCTBHH CO
cnenu(UIecKuMU OCOOCHHOCTSAMHU yUeOHOM AUCIUIUTUHBI U 1ensaMu oOydeHus. OHU MOTYT
POBOIUTHCS:

— B UHTEpakTUBHOM (opme (pelieHue CHUTYyallMOHHBIX 3a/ad, 3aHATHSA 10
MOJICIIMPOBAHUIO  PEAJbHBIX  YCJIOBHUH, J€JIOBbIE WIPbI, HIPOBOE MPOCKTHPOBAHUE,
UMHUTALMOHHBIC 3aHSATHs, BbIC3JHBIC 3aHATHS B OpraHU3alUu (MPEINpUATHS), AETIOBas
yueOHass urpa, pojeBas Wrpa, ICHXOJOTHUECKHH TPEHHMHI, KeWC, MO3TrOBOH IITYpM,
IPYIIOBBIE TUCKYCCUN);

— B HE MHTEPAKTUBHOHN (hopMe (BBIMOJHEHHUE YIPAKHEHUH, pelIeHne THUIIOBBIX 3ajad,
peleHre CUTYallMOHHBIX 337a4u U IPyToe).

Metoauka MpoBeIeHHs MPAKTUUYECKOTO 3aHATHS MOXET ObITh pa3iMyHOW, MPU STOM
BA)XHO JIOCTH)KEHUE OOIIEH 1eMH AUCUUTUINHBL.

TpeboBaHMs K MPOBEACHUIO MPAKTUYECKUX 3aHATUI

[IpakTuyeckne 3aHATHA HAYMHAIOTCA C 3alUCH B OKypHall —IIPerojaBaTelis
NPUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBABISETCS TEMa MPAKTUYECKUX 3aHATHHA.

[IpernonaBaTens 4UTaeT yCIOBHE 3aJaud M IpejiaraeT CTYJCHTaM CaMOCTOSTENBHO
peLuTh 3ajauy, UCIIONb3Ys 3HAHUS, OMYyYCHHbIE CTYACHTOM Ha JeKuuu. CTyaeHT, KOTOPBIii
NEepBbIM PELIWI 3ajady, BBI3BIBACTCS K JOCKE. B ciyuyae ecnu CTyAECHT MPaBWIIBHO PELInI
3agady, OH nosrydaeT 5 OamnoB. Eciu cTyseHT perraer 3aaady ¢ MOMOIIBIO TpenogaBaTers,
To monyyaer 4 Oamna. 3areM, B KOHIIE CEMECTpa, OLEHKH CTYIEHTOB (BKJIIOYAsh OLIEHKY
MOCEIAEMOCTH) TEepeBOasITCS B OOHycHl (kadectBo) oT O mo 5 OamioB. DTu OOHYCHI
N00aBIISAIOTCS K 00IIel cymMmMe 0ajliioB B paMKax MOYJIbHO-PEUTHHIOBON CHCTEMBI.

CryneHTaM BbLIAeTCsl JOMalllHee 3a/JaHue B BUAE 3a/ady, KOTOpPbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue  ykazaHus UL  OOyd4aloIIUXcs IO  HPOXOXKIACHHUIO
CaMOCTOSITEJILHOM PabOTHI

B xo71e BBINOTHEHUS! CAMOCTOSTEIBHON pabOThI, 00YYaIOIIUICS BBITOIHAET paboTy 1O
3aJJaHHIO U IIPU METOMYECKOM PYKOBOJICTBE MPETOAaBaTes, HO 63 ero HemoCpPEACTBEHHOTO
yYacTHsL.

Jnst oOydaronuxcsi Mo 3a04Hoi opme 0O0ydeHHs, CaMOCTOATENbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBITIONHEHUSI CAMOCTOSTEIBHON padoThI, y oOydaromierocst GopMupyercs
nenecooOpa3Hoe IUTaHUpOBaHHE pabodero BpPEeMEHH, KOTOpOe IO3BOJIIET UM pPa3BHBATh
YMEHHUSI M HaBBIKA B YCBOCHHM M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHMH, 0OecreunBaeT
BBICOKMI ypOBEHb YCIEBAa€MOCTH B IEpPUOJA OOYYECHHs, IOMOTaeT IOJYyYUTh HaBBIKU
MOBBIIIEHUS TPO(HECCHOHAIBHOTO YPOBHSL.

MeToauyeckUMH ~ MaTepHallaMH, HANpaBISIIOIIMMH  CaMOCTOSITETIbHYIO  paboTy
00yJarOIIUXCSASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepuall 0 AUCIUTLINHE.

11.4.  Meroauueckue ykazaHUs I OOYyYaIOUIMXCS MO MPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS yCIIEBAEMOCTH.

Texymui KOHTpOJIb YCIEBAEMOCTH IIPENyCMAaTPUBACT KOHTPOJIb KAayeCcTBA 3HAHWUU
00yyYaromuxcs, OCYIIECTBISIEMOT0 B TEUEHUE CEMECTPa C LENIbI0 OLEHUBAHUS X0J]a OCBOCHHUS
JUCLUIUINHBI.

B Teuenme cemectpa B cucreMe nauctaHumonHoro oOyuenus ['YAII B ¢opme
TECTUPOBAHUS TPOBOAATCA JBE IPOBEPOUYHbIE pPAaOOTHI IO pEIICHHIO 3aJad U OJUH
TEOPETUYECKHI Onpoc (IIepeueHb BONPOCOB Ul TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucreMe nuctanuuonHoro o0yuenus ['Y AIT).



Pe3ynbTarhl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OyIyT YUYUTHIBATHCS MIPH MPOBEACHUN
MPOMEXKYTOUHON arrecTanui  (IpU  WCHONIB30BaHUM  OaTbHO-PEUTHHIOBONW  CHCTEMBI
OIICHUBAHUS, KAKIBIA BHUJl KOHTPOJIS OICHUBAECTCS B 0Oayuiax, w3 KOTOPBIX (OpMUPYETCS
UTOTOBBIN PE3YJIbTAT).

11.5. Meroauueckue  ykazaHus UL OOyd4aloIuUXcs IO  HPOXOXKIACHHUIO
IIPOMEKYTOYHON aTTECTALUN.

[IpomexxyTounass —arTecTranust OOyd4aroIUMXCs  IpeIyCMaTpUBaeT  OLIGHUBaHHE
IPOMEXYTOUHBIX ¥ OKOHYATEJIBHBIX PE3yJbTaTOB 00ydeHUs 1o aucuuiuiiae. OHa BKIIIOYAET
B ce0st:

— 9K3aMeH — (opMa OLEHKH 3HAaHUH, IMOJy4EeHHBIX OOYyYarolMMCsi B IpoLecce
U3yueHHUs] BCEH MUCIMIUIMHBI WJIM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paloThl,
CHOCOOHOCTH NPUMEHSTh MX Ui pEIleHHs MPAaKTHYEeCKUX 3a7ad. DK3aMeH, Kak MpaBuilo,
IIPOBOJUTCA B IEPUOJ 3K3AMEHALMOHHOW CECCUHM U 3aBEPLIACTCS aTTECTALlMOHHOW OLICHKOMN
«OTJIIMYHO», «XOPOILI0», KyJA0BIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIILHON.

Cucrema OLEHOK NpU NPOBEACHUM ITPOMEXKYTOUHON aTTECTAllMM OCYILIECTBIISIETCSA B
cooTBeTCTBUH ¢ TpeboBanusaMu Ilonoxkenuit «O TeKymeM KOHTpOJE YCIIEBAEMOCTH H
POMEXYTOUHOW aTTecTanuu cTyaeHToB I'YAIL, oOydarommxcsi mo mporpaMMam BBICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHTOBON CHUCTEME OLIEHKHM KayecTBa y4eOHOH paboThI
ctynentoB B 'Y AID.



Jluct BHECEHUsI U3MEHEHUH B pabouylo MPOrpaMMy JUCHUTUTHHBL
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