MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJIEPALINN
(denepaapbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEKICHHUE BBICIIIETO

_ 00OpasoBaHus _
"CAHKT-IIETEPBYPI'CK1U I'OCYAAPCTBEHHbIMM YHUBEPCUTET
ABPOKOCMMNYECKOI'O ITPUBOPOCTPOEHU A"

Kadenpa Ne 1

YTBEPXIAIO
PykoBoagurens HanpasiieHUs

JIOII.,K.T.H., JIOII.

(OIDKHOCTB, Y. CTEIICHb, 3BaHUE)

A.A. Kimrouapes

(MHUIMAIB, hamMuIHs)

/‘//'

(Tmoxnuce)

«22» nroug 2023 r

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

«Matemaruka. AHaJIMUTHYECKas TEOMETPHs U JIMHEHHast anredopay
(HaumeHoBaHMe AUCIUILINHEI)

Kon nHanpaBnenust moaroToBKu/
CIIELIMAILHOCTH

09.03.04

HaumenoBanue HaITpaBJICHUA

IIporpammHas HHKEHEpUs
MOJATrOTOBKH/ CHIEIMATbHOCTH

HaumenoBanue
[IpoekTrpoBaHue MPOTrPAMMHBIX CUCTEM
HaIpPaBJICHHOCTH
dopma 00yueHus OuHas

Cankr-IlerepOypr— 2023




Jluct cornacoBanust pabouel mporpaMMbl JUCIUTUTUHBL

IIporpamMmy coctaBui (a)

JI011.,K.1.H., JIOIl. { 21.06.2023 N 1O. Tupoxenko

(OIKHOCTB, Y4. CTETICHB, 3BAHHE) (moxmuce, fata) (MHAIHATEL, (haMIITHs)

[Tporpamma onoOpena Ha 3aceganuu kagenpst Ne 1

«21» mtons 2023 r, mporokoin Ne 06/2

3aBenyronmii kadeapoit Ne 1

Vy/a

1.¢.-M.H.,JI011. v 21.06.2023 A.O. CmupHOB

(y4. cTeneHs, 3BaHNe) (moxmuce, fata) (MHAIHATEL, (aMuIIHs)

OterctBeHHbIH 32 OIT BO 09.03.04(02)
22.06.2023 A.A. ®omeHkoBa

(OIKHOCTB, Y4. CTETICHB, 3BAHHE) (moxmuce, fata) (MHUIHATEL, (aMIIIHs)

3aMecTHuTeNb JUpEeKTOpa MHCTUTYTa Ned o MeToandeckoit paboTe

/'//'

JIO1I.,K.T.H.,JIOII. 21.06.2023 A.A. Kimrouapes

(OIDKHOCTB, Y. CTETICHB, (moamuce, nara) (MHUDHATEL, (AMIIINS)
3BaHMHE)



AHHOTaIU

Juctumnnuaa «MareMaTtuka. AHaTUTHYECKas TEOMETPUS U JTMHEHHast anreOpay BXOAWT B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BhICIIET0 O0Opa3oBaHUS — IMporpamMmy OakangaBpuara IO
HampaBieHuio  noarotoBku/  cnemmanmbHocTH  09.03.04  «lIporpamMmHasi  MHXKEHEpHUS»
HanpaBiieHHOCTH «lIpoekTupoBaHue nporpaMMHBIX cucTeM». JlucnuiuiiHa peanusyercs
kadenpoit «Nel».

JucuumnirHa HaneneHa Ha GOPMUPOBAHHE Y BBITYCKHUKA CIETYIOIUX KOMITIETCHIIHIA:

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

OIIK-1 «CnocoOeH NpUMEHSTHh €CTECTBEHHOHAy4YHbIE W OOIIEHH)KEHEPHbIC 3HAHU,
METO/Ibl MaTEMATUYECKOT0 aHAJIN3a U MOJEIUPOBAaHMSI, TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOIO
UCCIIeIOBAaHMS B TPO(PECCUOHATBHOMN 1EATEIIEHOCTI

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

[IperoaBanre TUCHMIUIMHBI TPEAyCMaTpUBAET CleAyioue (opMbl oOpraHU3anuu
y4eOHOTrO Tpolecca: JeKyuu, NpaKmuyeckue 3aHAmus, CAMOCMOAMeNbHAs — paboma
obyuarwe2ocs..

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

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

S3b1K 00y4YeHUs IO TUCITUTUINHE KPYCCKHH »



1. TlepeyeHb IIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIHUILIIMHE

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 OOpa30BaHMsA COBPEMEHHOTO CIIEHMAINCTa M W3y4YaeT MPOCTPAHCTBEHHBIE
(opMBI ¥ KOJTMUYECTBEHHBIE COOTHOILIEHUS OKPYKAIOIET0 HAC AEHCTBUTEIHLHOIO MHpA.

N3yueHne naHHOM AMCLUIUIMHBI [I03BOJISIET Pa3BUTh IIPOCTPAHCTBEHHOE IMIPEACTABICHUE
CTYICHTA; CTUMYJIHPYET €ro BOOOpa)XCHHE; pa3BUBAET €r0 CUETHHIE CIIOCOOHOCTHU; TMO3BOJISIET
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 PELICHUs 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 CTETIEHU 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 PELIEHUsT KOHKPETHBIX 3a]a4 CYLIECTBEHHO PAaCILIHUPSIOTCS,
4TO, B CBOIO OYepelb, NPUBOAUT K HOBBIM TpeOOBaHMUAM, TPEIBSIBIIEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMIO COBPEMEHHBIX CHEIMAJIMCTOB B O0JIACTH MaTeMaTHYECKUX
METOJIOB.

B obOnactu BocmMTaHUS JIMYHOCTH LENbIO TOATOTOBKM TO JaHHOM UCIMILIMHE
sBnsieTca (HOpMUpPOBAHHE CHOCOOHOCTH JIOTUYECKH BEPHO, APTyMEHTUPOBAHHO 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. KoMIEeTEeHIIMM 1 MHAMKATOPBl UX JOCTH)KEHUS IIPUBEJICHBI B
tabmure 1.

Tabnuna 1 — IlepeyeHp KOMIETEHIMNA M MHAMKATOPOB MX TOCTHIKCHUS

Kareropus (rpynna) Kon u HanmeHoBaHMe Koxn u HanmeHoBaHMe HHIMKATOpa
KOMIIETEHIIMH KOMIIETEHIIMH JIOCTHUKEHHSI KOMIIETEHIIUU

VK-2.3.1 3HaTh BUJBI pECYPCOB U
OTPaHUYEHUS JIJISl PEUICHHSI IOCTABICHHBIX
3a1a4
VYK-2.V.1 ymeTs NpoBOAUTH aHAJIN3
MOCTABIICHHOW LIeH U (OPMYITHPOBATH
3aJla4¥, KOTOPhIE HEOOXOUMO PEIIUTh AJIS
€€ IOCTHKEHUS
OIITUMAabLHEIE
YHuBepcanabHbIE VYK-2.V.3 ymeTb BbIABUTATh
CIIOCOOBI UX o .
KOMIIETEHITHN aNbTepHATHBHBIC BAPHAHTHI IEHCTBUH C
pEIICeHUsI, UCXOIS U3
I[eJThI0 BRIOOpA ONMTUMAJIBHBIX CIIOCOO0B

VYK-2 Cnocoben
OTIPEACIISATH KPYT
3a/1a4 B paMKax
MOCTaBJICHHOU LN
U BBIOMpAThH

ﬁle)lggziiinjl?;M, pelenud 3a1a4, B TOM YUCJIE C [IOMOLLBIO
HMEIOIIMNXCS U (POBBIX CPEICTB
pecypcoB u YK-2.B.2 BiaieTh HaBbIKaM# BbIOOpa

. ONTHUMAJIBHOIO CHOCO0a pelIeH s 3a/1a4 C
OrpaHI/ILIeHI/II/I

Y4E€TOM UMEIOIIMXCS YCIOBUM, pECypCOB U
OrpaHUYCHUN

Oo6menpodeccuonansubie | OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBI MATEMAaTHKH,




KOMITETCHIIUH PUMCHSTh
€CTECTBEHHOHAYYHBIC
U OOILENH)KEHEPHBIE
3HAHHMSI, METOIbI
MaTeMaTu4ecKOro
aHaIM3a u
MOJICTTUPOBAHMSI,
TEOPETUYECKOTO U
IKCIIEPUMEHTAIILHOTO
UCCJICIOBAaHHS B
npodeccrnoHaIbHOM

ACATCIIbHOCTH

(U3HUKY, BBIYUCITUTEIILHON TEXHUKU U
MIPOrPaMMHUPOBAHUS

OIIK-1.V.1 ymeTs pemats cTaHAapTHBIE
npodeccroHaNbHBIC 3a/1a49H C
MPUMEHEHHEM €CTECTBEHHOHAYYHBIX U
OOIICHH)KEHEPHBIX 3HAHU, METOJIOB
MaTEeMaTHYeCKOTo aHallu3a 1
MOJICTTUPOBAHUS

OIIK-1.B.1 B1ageTh HaBBIKAMU
TEOPETHUUECKOTO U SKCIIEPUMEHTATBLHOTO
UCCIIeIOBaHUS OOBEKTOB
podecCHOHALHOM IeATETbHOCTH

2. Mecto nucuuiuivHsl B cTpykType Ol
JucuumnnrHa He Ga3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYACHTaMH IpHU

HU3YYCHUU B BY3C KaKUX 100 JUCHUIIINH.

3HaHUs, MOITYYEHHbIE 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 JUCIUILTAHBI
Jlanapie 006 obmeM o0beMe MUCIUIUIMHBI, TPYJAOEMKOCTH OTICIBHBIX BHIOB Y4E€OHOM
paboThI 1O TUCHUIUTHHE (U pacIlpeie]IieHIe dTOW TPYI0EMKOCTH IO CEMECTpaM) MPeICTaBICHBI B

Tabimue 2.

Tabnuna 2 — O6beM U TPYA0EeMKOCTh TUCIUIIIIMHbI

TpyroeMKOCTb 110
Bun yuebHO# paboThI Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemMKocms OuUCYUNIUHDL, 5/ 180 5/ 180
3E/ ("ac)
U3 nux wacos npaxmuueckoii 0020moeKu
AyoumopHhuie 3auamus, BCEro 4ac. 68 68
B TOM YHUCJIE:
nekuuu (JI), (vac) 34 34
npakTudyeckue/cemunapckue 3anarus  (113),
34 34
(dac)
naboparopubie padotsl (JIP), (1ac)
KypcoBoit poekT (pabota) (KII, KP), (uac)
9K3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 76 76
Buo npomesicymounoit ammecmayuu: 3auer,
mudd. 3adger, sk3amed (3ader, udd. 3auq, OK3. JK3.
DK3.%%*)

* %
IIpuMedaHne: kaHaUAATCKHUIA SK3aMEH

4. CopeprkaHue TUCHUTLIUHBI

4.1.

Pacnpe;[eneHI/Ie TPYAOCMKOCTHU JUCIHUIIIMHEBI IO pa3acjiaM U BUAaM 3aHATHIA.

Pa31[em>1, TEMbI JUCHUIUIMHBI U UX TPYAOCMKOCTH IIPUBCACHBI B Ta6m/1ue 3.

Tabnuma 3 — Pa3nensl, TeMbl AUCHUTUINHBI, KX TPYAOEMKOCTh



Paznenel, TeMBI TUCITUTUIMHEI Jlexmn I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cewmectp 1
Pasnen 1. KoMIuiekcHble uncia v 6 8 12
MaTpHUIIBI
Pasnen 2. CucteMbl TUHENHBIX 6 9 12
ypaBHEHUI
Paznen 3. JluneiiHbie pocTpaHcTBa 5 0 12
Pasnen 4. Bekropbl 6 8 10
Pasnen 5. [IpsiMast Ha TUIOCKOCTH 4 4 10
Paznen 6. [IpsiMast 1 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
[IpakTrueckass TMOATOTOBKA 3aKJIOYAETCS B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOydJarlomUMHUCsl  ONpENeJCHHBIX  TPYIOBBIX  (DyHKIMN,  CBS3aHHBIX C  Oy;nymiei

poheCCUOHATILHOMN 1EATENbHOCTHIO.

4.2. CopaepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHH.
Conep:kanue pa3aesioB M TeM JICKITMOHHBIX 3aHATUN IPUBEIEHO B TaOuIie 4.

Tabnuia 4 — ConeprxaHue pa3JeioB U TeM JEKIMOHHOTO ITUKIIa

Howmep pasznena

Ha3zBanue u conep:kanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1.

ITonsiTHE KOMIIIEKCHOrO 4Kcia. JIeMCcTBUSA Hal KOMIICKCHBIMU YKCIIAMU B
anreOpandyeckoil Qopme. JleHCTBHS HaJ KOMIUIEKCHBIMU YHCIaMHU B
Tpuronomerpuyeckor popme. @opmyna Myaspa. M3pneueHue KOpHsS H3
KOMIUIEKCHOTO 4yucJa. (2 yaca)

Ilonsatne Mmatpuubl. JIuHElHBIE oOnepauuu HaJx MarpuuaMu. JIuHelHas
3aBUCHUMOCTh ¥ HE3aBUCUMOCTb MAaTpHll. TpaHCIIOHUPOBAaHUE MAaTPULI.
YMHO)KeHue MaTpull. MHOTOWIEHbI OT KBaJpaTHBIX MaTpull (4 yaca)

Onpenenurenu u ux cBorictBa. OOparHas Marpuna. Perenue npocteidmmx
MaTpuU4HbIX ypaBHEHUH. 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)

Jluneitnsle mpocTtpaHcTBa. OmpeneneHne W npuMepsl. basuc u
KoopauHaTel. JluHeliHble  mpeoOpazoBaHus. Marpuua — JIMHEHHOTO
npeoOpa3oBanusi. (5 4acoB)

I'eomeTrpuueckue BekTopbl. OCHOBHBIE olpeneneHus. JInneiiHble onepanun
HaJ BeKkTopamu. JInHeiiHas He3aBUCUMOCTb BeKTOpOB. basuc. Koopaunats!.
CucreMpl KOOpAMHAT Ha IVIOCKOCTH U B TPOCTpaHCTBE (4 yaca)

CkansipHoe pou3BEeACHUE BEKTOPOB. BEeKTOpHOE MPOU3BEICHNE BEKTOPOB.
CMmeniaHHOe Mpou3BeIeHHEe BEKTOPOB. (2 yaca)

YpaBHeHMsI NpsIMOM Ha IUIOCKOCTH. 3aJauyd Ha COCTaBJICHHE YpaBHEHUU




npsiMoit. (2 vaca)

Yron Mexay npsiMbIMU HA TUIOCKOCTU. PaccTosiHue OT TOUKH 10 MPSAMOM Ha
10cKoCTH. PaccrosiHue Mexay napajuleJbHbIMU MIPSIMBIMA. (2 yaca)

6. YpaBHEHHUsI ITIOCKOCTH. 3ajaHKe IPSIMON B TPOCTPAHCTBE. (2 yaca)

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

7. Onnunc. ['unep6ona. [lapabona. IlonsipHoe ypaBHEHHE KPHUBOW BTOPOTO

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

Tabnuia 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTh

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

N3 Hux Ne
@OopMBIIIPaKTU .
Ne N Tpynoem- | mpakTUYeCKOM | pa3uena
wn Tembl IPaKTUUECKUX 3aHATUN HECKHX KooT, (4ac)| moxrotoski, | auenmm-
3aHATUN
(dac) JIMHBI
Cemectp 1
1. | He¥cTBusa HaJ KOMIICKCHBIMU Pemenne
YHCIaMHU B anre0pandeckoit 3a1a4y 5 1
dopme. Tpuronomerpuieckas
dbopMa KOMIUIEKCHOTO YHCIIA.
2. | Jle#icTBus HaJ KOMIICKCHBIMU Pemenne
qyiCcIaMU B 3a1a4 2 1
TPUTOHOMETPHUUYECKOU opme
3. JIuneliHble onepanuu Haj Pewenue
MaTpPULIAMH. 3a1a4y 4 1
TpaHCIOHMpPOBaHKUE MATPHULL.
YMHOKEHUE MATPHI]
4. | BbluucneHue onpeaenuTeneu. Pemenue
OOpatHas marpuna. Pemenue 3aja4 3 2
MaTPUYHBIX YpaBHEHUI.
3. Matpuusslii METOJ, peLICHUS Pewenue
CUCTEM JIMHEHHBIX YPABHEHUMN. 3a1a4 3 2
Meton Kpamepa
6. Meron I'aycca Pewienue 3 )
3a/1a4
7. Pa3znosxeHue BEKTOPOB 110 Pewenne
0azucy. Beraucnenue 3a1a4
KOOp/AMHAT TOYEK B 00IIeH 2 4
JIEKapTOBOM CUCTEME
KOOpJMHAT.
8. CkansipHoe NMpoU3BEICHNUE Pewienue 5 4
BEKTOPOB 3a/1a4
9. BekropHoe u cmenianHoe Pewienue 4 4
IIPOU3BEICHUS] BEKTOPOB 3a/1a4y
10. YpaBHeHUs IPAMOU Ha Pewenne ) 5

ITIJIOCKOCTH.

3aJga4




11. 3aza4yu Ha IpSIMYIO Ha Pewenne ) 5
TUIOCKOCTH 3aj1a4
12. [IpsiMast 1 IIIOCKOCTH B Pewenne 5 6
IIPOCTPAHCTBE 3a1a4
Bcero: 34
4.4. JlaGopaTopHbIE 3aHATHU
Tembl 1a00OpaTOPHBIX 3aHATHHI U UX TPYIOEMKOCTh ITPUBEICHBI B Ta0IHUIIE 6.
Tabnuua 6 — JlabopaTtopHble 3aHATHSI U MX TPYJIOEMKOCTb
N3 Hux No

Ne

wn HaumenoBanue nabopaTopHbIX paboT

TpynoemMKkocCTs,
(dac)

IIPAaKTHUYECKOU | pa3zeina
MIOATOTOBKH, | JUCLUII
(dac) JIMHBI

Y4eOHBIM MIIaHOM HE MPETYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTUpOBaHKE/ BHITIOTHEHUE KYPCOBOU pabOTHI

Y4eOHBIM MIIaHOM HE MPETYyCMOTPEHO

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

Tabnuma 7 — Bunsl caMoCTOSTEIHHON pabOTHI M €€ TPYA0EMKOCTh

Bun camoctosiTennbHOM paboThI Bcero, uac CewmecTp 1, uac
1 2 3
N3yuenue TeopeTruueckoro MaTepuaa
20 20
nuctuiuinHel (TO)
KypcoBoe npoekxtuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonuenue pedepara (P)
[ToaroroBka Kk TeKyIieMy KOHTPOJIIO 16 16
ycneBaemoctu (TKY)
Jomamnee 3aganue ([13) 20 20
Konrtponsnsie padboTtsl 3a04ankoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM aTTECTALIMU 20 20
(I1A)
Bcero: 76 76

5. IlepeueHnb yueOHO-METOIMYECKOTO 00ECTICYCHUS
JUISL CAMOCTOSITENIbHOU PabOThl 00yUaIOMUXCs [0 JUCHUIUTMHE (MOJIYJIIIO)
Y4eOHO-MEeTOIMYEeCKHE MaTepuallbl JUIsl CAMOCTOSITENILHON PaboThl OOYYaIOIIUXCS yKa3aHbl B

oa. 7-11.

6. IlepedeHp MeyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3/IaHHMA




[TepedyeHpb neyaTHBIX U 3JCKTPOHHBIX Y4eOHBIX U3IaHUH MTpHUBECH B TaOIHIIE 8.
Tabnuua 8— [lepeyeHb MeYaTHBIX U AJICKTPOHHBIX YUEOHBIX U3AAHUI

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

YK 514 BbK Bexnemumera JI.A., [lerpoBuu A.1O., UybGapos U.A. 200
22151642 COopHUK 3a71a4 10 aHATUTHYECKOH TEOMETPUH U

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

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

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

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

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

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

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

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

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

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

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

2019. — 156 ¢

Uenera, A. M. Jlunetinas anreOpa. AHaIMTHYECKAS SBC Jlaub
https://e.lanbook.c | reomerpus : yuedHOe ocobue / A. M. Usnega, 1. U.
om/book/152265 Mpunynkas, U. JI. YepHbIX. — 5-€ U3a-€, UCTp. U JOI. —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | bexnemumies, /1. B. Kypc ananutuyeckoit reometpun u OBC Jlann
om/book/58162 TUHEHHOH anreOps! : yueonuk / JI. B. beknemuries. —

13-e m3x., ucnp. — Cankt-IletepOypr : Jlans, 2015. —

448 c.
https://e.lanbook.c | I'eBopksH, [1. C. Briciias maTemaruka. JInnelinas 9BC Jlanp

om/book/48192

anreOpa M aHAIUTUYECKAs TEOMETPUS : Y4eOHOE ITocooue
/I1. C. T'eBopksiH. — Mocksa : DUSMATJINUT, 2011. —
208 c.

https://urait.ru/bco
de/436467

Jluneiinas anreOpa 1 aHATUTUYIECKAsk TEOMETPUSI:
yueOHuK 1 pakTukyMm ais By30B / E. I'. IInotHukoBa, A.
I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueit E. T'. I[lnotHukoBoit. — Mockaa:
WznatensctBo IOpaiit, 2019. — 340 ¢

https://urait.ru/bc
0de/493221

Caburos, U. X. Jluneiinas anreGpa u
aHaJUTHYeCcKasi reoMeTpusi: yaeOHoe mocodue s
By30B / 1. X. CabutoB, A. A. Muxanes. - 2-¢ u3.,
ucnp. u gon. - Mocksa: UznarensctBo IOpaiit, 2022.
— 258 c.




https://urait.ru/bc | IlaxomoBa, E. I'. Jluneitnas anrebpa u

ode/434042 aHanmuTH4yeckast reomeTpusi. COOpHUK 3a1aHUiL:
yuebHoe rmocobue ais OakagaBpuaTa u ClieluaInTeTa
/ E. T. ITaxomoBa, C. B. PoxkoBa. - 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 00pa30BaTEeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHONW ceTH «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JUCLUIUIMHBI
npuBe/eH B Tabauue 9.

Tabmuma 9 — IlepedeHb AIIEKTPOHHBIX 00pa30BATENBbHBIX PECYpPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHUKAMOHHOU cetu «HTepHeT»
URL anpec HaumenoBanue
http://www.math-net.ru OOuiepoccuiickuii MaTeMaTUYeCKHid TOpTal
http://e.lanbook.com/view | OBC «Jlaub»

8. IlepeueHb MH(MOPMAIIMOHHBIX TEXHOIOTHI
8.1. Ilepeuenr TpOrpaMMHOro OOECHEUEHHsI, HUCIOJb3YEeMOr0 MpPU OCYIIECTBICHUH
00pa3oBaTeNBHOI0 MPOIIecca 10 TUCIUITIIHHE.
[TepedeHpb UCTIONB3yEeMOTr0 IPOrPpaMMHOT0 oOecrieueH s npeacTasieH B Tadauie 10.

Tabnuua 10— Ilepedyens mporpaMMHOTO 00ECTICYCHHS

Ne i/ HanmenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4. Wolfram Mathematica
8.2. [lepeuenn WH(GOPMAIIMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3YEeMbIX npu

OCYIIECTBIICHUHN 00pa30BaTEIHHOIO MPOIEcca MO AUCIUTIINHE
[lepeueHs WCTONB3yeMBIX HMH(DOPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABICH B
Tabimue 11.

Tabnuua 11— Ilepedyens 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 HanmeHnoBanue cocTaBHON 4acCTH Howmep aynuropun
n/m MaTepHaTbHO-TEXHIUECKON 0a3bl (TIpu HEOOXOMMOCTH )

1 JlekunoHHas ay1uTopust




2 | AynuTopus 1S NIpaKTUYECKUX 3aHATHH

10. Ouenounble cpeacTBa s NPOBEACHUS IPOMEXKYTOUHOM aTTeCTalluu
10.1. CocTaB OLIEHOYHBIX CpPEICTBIUIA IPOBEAEHUS MPOMEKYTOUYHOW aTTecTaluu
oOyJaromuxcs Mo TUCHUIUTHHE IPUBEACH B Tabnuie 13.
Tabnuua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEJICHHSI TPOMEKYTOUHOM aTTeCTaIlH
Bun npomexyToO4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Criucok BOmpocoB / 3a/1a4 K 9K3aMEHY;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMH 00y4alomuMucs MpUMEHseTcsl 5-0ajulbHasi MIKajla OLEHKH CHOpMUPOBAHHOCTH
KOMIIETEHIIN, KoTopas npuBeseHa B Tabuuie 14. B TeueHne cemecTpa MOXKET HCIIOIB30BATHCA
100-6amipHasi  mKanma — MOAYJIbHO-PEHTHHTOBOM  CHCTeMBl ~ YHHBEpPCHTETa,  IpaBUIIa
HCIIOJIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIMM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurepuu o1eHKH ypoBHS CPOPMHUPOBAHHOCTH KOMIETEHIIUI

Or1eHKa KOMITETEHITHI

XapakTeprcTrka c(hOpMAPOBAHHBIX KOMITCTEHITUIA
5-0ayuIbHAs IIKaIa P P (op

— o0yuaronuiicss TayOOKO M BCECTOPOHHE YCBOWJI IMPOTPAMMHBII
Marepuan;

— YBEPEHHO, JIOTUYHO, ITOCIEN0BATEIHO U TPAMOTHO €0 U3J1aracT;

— ONHpasACh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBLHOW JUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYUYHBIE MOJO0KEHUS C MPAKTUUYECKOMN
NeSATEIbHOCTBIO HAIIPaBICHUS;

— yMeJ0 000CHOBBIBAET M apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIelaeT BBIBOJBI U 0000IICHHUS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIMATH3UPOBAHHBIX TOHATHH.

«OTJIMYHO»
<«GaqyTCHO»

— 00yyJaronuiicss TBEPIO YCBOWII MPOTPAMMHBINA MaTepHa, TPaMOTHO U
[0 CYWECTBY M3JaraeT €ro, ONHUPasChb HAa 3HAHUSA OCHOBHOM
JTUTEPaTypHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBA3BIBAET YCBOCHHBIC 3HAHUS C NPAKTHYECKOM JESITEIBHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MTOJIOKEHUS;

— JIelaeT BBIBOJBI U 0000IICHHUS;

— BJIQJICET CUCTEMOM CIEIUAIM3UPOBAHHBIX NOHSITUMH.

«XOpPOLIOo»
<«GavyTCHO»

— 00y4arouMiics yCBOMJI TOJIBKO OCHOBHOM MpPOrpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, Onupasch Ha 3HAHUS TOJHKO OCHOBHOM
JTUTEPaTyphl,

— JIOITyCKaeT HeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJHEHUS B IMPAKTHYECKOM TNPUMEHEHUH 3HaHUI
HaIpaBJICHUS;

— c1a00 apryMEeHTHpPYET Hay4YHbIE MTOJIOKEHHS,

— 3aTpyaHseTcs B (OPMYIMPOBAHUH BHIBOJIOB U 0000IICHNUH;

— YaCTUYHO BJI3JICET CUCTEMOM CIEMATN3UPOBAHHBIX MOHITUH.

«yJOBJIETBOPUTEIILHO
«3aUTEHO»

— o0yyaromuiicss He YCBOWJI 3HAYUTENLHOW YacTH MPOTPAMMHOTO
MaTepuana;

— IOMYCKAaeT  CYIIECTBCHHbIE  OIMMMOKM W  HETOYHOCTH  MPH
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HaIPaBJICHUU;

— UCTIBITBIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXKET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

— He (opMyIHpPYET BHIBOJOB U O0OOIICHHIA.

«HEYOBJIETBOPUTEIEHO»
«HE 3a4TEHO»




10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIM UHbIE MaTEPHAIIBI.
Bomnpocsl (3agaun) As 9K3aMeHa IpeIcTaBiIeHbl B Tabaue 15.

Tabnuma 15 — Bompocs! (3agaun) 1i1s 3K3aMeHa

Ne o/t

[Tepeuens BompocoB (3a1a4) AJisl DK3aMEHa

Kon
WHNKATOpa

3ananue 1.
1) Bpluncnauth npousBeeHUE KOMIUIEKCHBIX YHCEN B
anreOpandeckoit popme 3arucu
(5 +2i) = (6 + 5i)

2) Bepno nu yTBepxkaeHuE: «/lelicTBUTENbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B anre0pandeckoit popme
3allMCH paBHA IPOU3BEACHUIO ICUCTBUTENBHBIX YaCTEN
COMHOXkMUTENEN». OTBET apryMEHTUPYHITE.

3ananue 2.
1) Bplunciauth npousBeeHUE KOMIUIEKCHBIX YHCEN B
anreOpandeckoi popme 3arucu
(7 —4i) = (1 +3i0)

2) Bepno nu yTBep)kaeHUE: «/JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B anre0pandeckoit popme
3aMUCH BBIUUCISAETCSA KaK Pa3HOCTh IPOU3BEACHUS
JEHCTBUTEIIBHBIX YaCTEN U MPOU3BEICHHUSI MHUMBIX YaCTeH
COMHOXkMUTENEN». OTBET apryMEHTUPYHITE.

3ananue 3.
1) Bpruncnauth NpousBeAeHUE KOMIUIEKCHBIX YHCEN B
anreOpandeckoi popme 3arucu
(7 +4i) = (4 —30)

2) Bepno nu yTBepkaeHUE: «/leficTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B anre0pandeckoit popme
3aMUCH BBIUUCISAETCA KaK CyMMa IIPOU3BEACHUS
JEHCTBUTEIIbHBIX YaCTEH U MPOU3BEICHHUSI MHUMBIX YacCTeU
COMHOXkMUTENEN». OTBET apryMEHTUPYHITE.

3aganue 4.
1) Bpruncnauth NpousBeAeHUE KOMIUIEKCHBIX YHCEN B
anreOpandeckoi popme 3arucu
(9 —4i) = (8 — 5i)

2) Bepno nu yTBepxacHuE: «/lelicTBUTENbHAS YaCTh
MIPOM3BEICHUSI KOMIUIEKCHBIX YMCEN B anreOpandeckoit popme
3aMUCH BBIUUCISAETCS KaK MPOU3BEICHUSI MHUMBIX YacTeil
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

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




3ananue 5.
1) Bpruncnauth NpousBeeHUE KOMIUIEKCHBIX UHCEN B
anreOpandeckoi popme 3arucu
(9 +6i) = (2 —7i)

2) Bepno nu ytBepxkaeHue: «lIponsBeneHne KOMIUIEKCHBIX YUCEN
B anreOpandeckoil ¢popme 3amiCcH MOXKET OBITh BBIYHCICHO IO
NPaBUIY BBIUMCICHUS NPOM3BEACHUS MHOrowieHoB» OTBer
apryMeHTUPYMUTE.

3aganue.

1) Bpluncnuth Npou3BeIeHNE KOMIUIEKCHBIX YUCEIL.
Zl=5(cos§+isin§) u ZB=7(cos§+isin§)

2) Bepno nu ytBepxkueHue: «Jljis BBIYMCICHUS TNPOU3BEICHHS

KOMIUIEKCHBIX ~ 4YHCel  HEOOXOAMMO  3amucarb HMX B
anreOpandeckoM Buae». OTBET apryMeHTHpYHTE.

OIIK-1.B.1

3aganue.
1) Bbluucnuts YacTHOE KOMILJIEKCHBIX qucen B
TPUTOHOMETPHYECKOH (hopMe 3aIucH.
. w IT.
10(cos -+ isin—
z, _10(cos5+ isin3)

Z; 5(:cos% + i zin %)

2) Bepno mm ytBepxkacHue: «llpu BbUKMCIEHMM YacTHOIO
KOMIUIEKCHBIX YHCENl MOAYJIb U apTyMEHT PE3yJbTaTa SBIISIOTCS
pe3yJbTaTaMu JEJIEHUs MOAYJIS JEIMMOT0 Ha MOAYJb JAEIUTEINS
U apryMeHTa JeJMMOro Ha apryMeHT genutens». OTBer
obocHyHTe.

OIIK-1.B.1

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

VK-2.3.1

PesynpTar kakoii onepaiiuu Hai KOMIUIEKCHBIMU YHCIIAMU MOXKET
OBITH 3aIIUCAaH B BUME

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

VK-2.3.1

PesynbraT KaKkoi onepaiuu HajJ 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:
V3

7 1 Lcos ™ +isin™
—7+1§— (fOSg‘FlSUZg)

Haiinure 12-10 cTenenn yucia Z

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




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

3ananue 2.
1) KommuiekcHoe yncio Z 3anucaHo B are0pandeckoi u B
TPUTOHOMETPHUYECKON (hopmax:

- T T
Z=5+4+15y3= 10(Acos§ +1 smg)
Haiinure 3-10 creneHs uncia Z

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

3ananue 1.
1) Haiitu matpuny C = 44 + 3BY, rue
2 =2
1 0 2
a=(_ )B = (—1 3 )
-1 3 -3 3 _3
2) Bribepute u3 cnucka MUQPPOBBIE CPEACTBA, KOTOPHIE MOTYT
OBITh IPUMEHEHBI JUISI PEIICHUS JAaHHOW 3aa4u.

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

3ananue 2.
1. Haitru matpuny C = 44 — 5BY, rne

2 =2
1 4 2
a=(" )B = (—1 4 )
-1 3 —4 3 _3
2. BeiOepute u3 criucka muQppoBbIe CpecTBa, KOTOPBIE MOTYT
OBITH IPUMEHEHBI JIJIs peILICHHs JaHHOH 3a/1auH.
a) Microsoft Access

b) Wolfram Mathematica

¢) Microsoft PowerPoint

3ananue 3.
1. Haiitu matpuny C = 24 + 3BY, rue

| 2 -2
a=(24 3 _23)3:(—1 4)

—4 -3
2. Bribepure u3 ciucka 1u@poBbie cpeicTBa, KOTOPBIE MOTYT
OBITH MPUMEHEHBI JIJIs peILICHHs JaHHOH 3a/1auH.
a) Microsoft Access

b) Wolfram Mathematica
9) Microsoft PowerPoint

VK-2.3.1
VK-2.V.3




3aganue 4.
1. Haitru matpuny C = 34 — 5BY, raie

1 -2
1 0 2
A= B=|-1 3
G5 5e-(3 3)

2. Bribepure u3 ciucka 1u@poBbie cpeicTBa, KOTOPBIE MOTYT
OBITh TPUMEHEHBI JIJISI PEIICHUSI TAaHHOM 3a/1auH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
3ananue 5.

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

| 1 -2
a=(24, 3 _24)3:(—1 4)

3 -3
2. Bribepure u3 criucka 1uQpoBbie cpeicTBa, KOTOPBIE MOTYT
OBITH IPUMEHEHBI JIJIs peIlICHHs JaHHOH 3a/1auH.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
1. 3anummuTe pe3ynbTar AEMCTBUIM HaJ MaTpULIAMHU. VK-2.3.1
OIIK-1.3.1
A+0=...
2. 3anuumute pe3ynbTaT AEHCTBUM HaJ MaTpuLaMu
A+ (-A)=
3. Tlpomomxure Gpopmyiry
9.
7(A+B)=
4. Tlponmomxwure popmyiy
5A-5B=
5. Tlpomomxure Gpopmyiry
2 x(4A)=
3ananue 1. OIIK-1.V.1
1) Haiitu npousBenenue Matpun A * B, rie VK-2.V.3
2 5
0 -2 —4
a=( ) B= (o —2)
2 —4 5 2 0
10 2) Bribepure u3 cnrcka nuppoBbIe CPEACTBA, KOTOPHIE MOTYT

OBITH IPUMEHEHBI TSI peleH st JaHHoi 3anaun. O0ocHyiiTe
BbIOOp 1M (pPOBOTO CpecTBa
a) Microsoft Access

b) Microsoft PowerPoint

¢) Wolfram Mathematica




3ananue 2.
1) Haiitu npousBenenne marpun A * B, rie

L 4 3
A:(_(l) 32 03)3:(1 —2)

3 0

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

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

3ananue 3.
1) Haiitu npousBenenue Matpun A * B, rne
4 3
0 -2 -3
a=( ) B= (o —3)
2 3 5 2 0

2) Bribepure u3 cnrcka nuppoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JIJIs peIlICHHs JaHHOH 3a/1auH.

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

3ananue 4.
1) Haiitu npousBenenue Matpun A * B, rie
4 5

a=(2 2% 3 B:(l —3)

(2 -4 0 ) 30
2) Beibepute u3 ciricka MUQPpPOBIE CPEACTBA, KOTOPHIE MOTYT OBIThH
MIPUMEHEHBI JIJISl peIICHHsI TAHHOW 3a/IauH.
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

3ananue 5.
Haiitu npoussenenune marpuu 4 = B, rne

2 3
4 -1 -4
A= B={1 -2
G = o) (2 0 )
2. BeiOepure u3 criucka u@poBbIe cpeicTBa, KOTOPBIE MOTYT OBITh
NPUMEHEHBI JUTS PEIICHHs JaHHOW 3a/1a4u.
a) Microsoft Access
b) Microsoft PowerPoint

c) Wolfram Mathematica




11.

Samanmne 1.

1) Haiitu onpenenurens 2-ro NOpsiAKa MaTPUIIBI
2 5
5 5

2) OGocHyiiTe KaK BBIYUCIUTH ONPEACIUTEIb BTOPOTO MOPSAKA.

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

-

2) OGocHyiiTe KaK BBIYUCIUTH ONPEACIUTENb BTOPOTO MOPSAKA.

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

5 ol

2) OGocHyiiTe KaK BBIYUCIUTD ONPEACIUTENb BTOPOTO MOPSAKA.

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

sl
—-14 -8

2) OGocHyiiTe KaK BBIYUCIUTH ONPEACIUTENb BTOPOTO MOPSAKA.

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

o 3l
10 3

2) OGocHyiiTe KaK BBIYUCIUTH ONPEACIUTENb BTOPOTO MOPSAKA.

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

12.

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

4 -2 5
Haiigure anrebpanyeckue AOMOTHEHUS:
1 . A 1 1

2
4

VK-2.V.1




13 YeMy paBeH ONpPEECIUTENb TPEYTOJBHON MAaTPULIbI? YK-2.3.1
O6o3nauum A, A, ..., Ay — CTPOKU MATPUIBL U Qy; A3; ... ; Qpy - OIIK-1.3.1
JEHCTBUTENBHBIE YUCIIA.

Ecnu cymecTByeT Takoit HA0Op YUCEeN, Cpeld KOTOPBIX €CTh XOT-
ObI OZIHO YUCIIO OTJIUYHOE OT HYJISI, ¥ TIPU 3TOM JIMHEHHAs
KOMOUWHAIHSI CTPOK MAaTPHIIBI C STUMHU YHCIIaMHU paBHA HYJIEBOM
14. CTpOKE:
alAl + a-ZAZ T+t a-mAm =0,
rae 0 = (0,0, ...,0).
Kak B 3TOM cilydae Ha3bIBalOTCS CTPOKU MaTpULIbI?
[Tycts MaTpuisl A 1 A™! yIOBIETBOPSIOT YCIOBUIO VK-2.3.1

15. A'A'=A"1A=E, rne E — eaunuunas MaTpuIa n -ro mopsKa.

Kak Ha3pIBaroTCs Takue MaTpUIbI?

3ananue 1. Haittu matpuny X u3 ypaBHenus A * X = B, rae YK-2.V.1
-1 2 -7 —4 OIIK-1.V.1

(5 5) =55 S

3ananue 2. Haittu matpuny X u3 ypaBHeHus A * X = B, rae

-1 2 -9 —4
— B =

N ( 3 —4) (23 10)

3ananue 3. Haittu matpuny X u3 ypasHenus A * X = B, rae

16. _(—1 3 _(—10 -7
4 (2 —4)8 (14 12)
3ananue 4. Haiitu matpuny X u3 ypaBHenus A * X = B, rae

1 -2 9 6
—_ B —_
4 (3 —7) (29 19)
3ananue 5. Haiitu Mmatpuny X u3 ypasHenus A * X = B, rae
1 -3 14 5
A= B =
(2 —8) (34 12)
Kak Ha3piBaeTcs cucTemMa anredpanyecKux ypaBHEHUH, KaK0€ U3 VK-2.3.1

17. KOTOPBIX SIBJISIETCS IMHEHHBIM?

Kakue MeTosp! pemeHus CUCTeM JTMHEHHBIX aaredpandeckux VYK-2.3.1

18. i ? OIIK-1.3.1
YpaBHEHHMI BaM U3BECTHBI? 3.
CpaBHHUTE yCIIOBUS IPUMEHEHUS METOJI0OB PELLICHHS CUCTEM OIIK-1.V.1
JUHENHBIX ypaBHEHUH. Kakol METO peleHUs] CHCTEMBI JIMHEHHBIX YK-2.V.3

19. anreOpandecKnx ypaBHEHUI PUMEHSIOTCS B TOM CiIydae, eciii

OIIPEAEIUTENIb MATPUILIBI CHCTEMBI PABEH HYJIIO?




20.

CpaBHuUTE yC10BHS IPUMEHEHHS METO/I0B PELIEHUS CUCTEM
JUHENHBIX ypaBHEHUH. Kakoli METO pelIeH!s] CHCTEMBI JIMHEHHBIX
anreOpandecKnx ypaBHEHUI IPUMEHSIOTCS B TOM CiIydae, eciiu
MaTpHILIa CUCTEMBI HE SIBJISIETCS KBAAPATHOWU?

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

21.

IIpy xaKoM yCI0BUHU OJHOPOJHAS CUCTEMA JIUHEHHBIX YPABHEHUN
HMEET HEHYJIEBOE pPeLEHUE?

OIIK-1.3.1

22.

Kak Ha3pIBaeTcs JByMepHas CUCTEMa KOOpJAUHAT, B KOTOPOM
KaKJasi TOUYKa Ha MJIOCKOCTHU OINPEAEISAETCS IBYMs YHCIAMHU -
MOJIIPHBIM YTJIOM U HOJISIPHBIM paguycom?

OIIK-1.3.1

23.

Kaxk Ha3biBaeTcs cuctemMa KOOpJMHAT, B KOTOPOM KaXKJasi TOUKa B
MPOCTPAHCTBE OMPEENIeTCs TpeMs yucinamu - (7, 6, @), rae r—
paanyc-BEKTOpP TOYKH, # U ¢ — 3CHUTHBIN U a3UMYTaIbHBIN YTIIbI
COOTBETCTBEHHO?

OIIK-1.3.1

24.

Uro Takoe BekTOp?

VK-2.3.1
OIIK-1.3.1

25.

Kak Ha3biBaeTcs BEKTOpP, HA4aJI0 KOTOPOT'O COBMAIAET C €T0
KOHIIOM?

VK-2.3.1

26.

I[To xakoit popmyie onpenensieTcsi CKAIIPHOE MPOU3BEICHNE
BEKTOpPOB?

OIIK-1.3.1

27.

ITo kako#t popmyIie BEIYUCIACTCS CKATSIPHOE MIPOU3BEACHUE

BEKTOPOB @ M b , €Ciii M3BECTHBI KOOPIMHATHI BEKTOPOB B
nekapToBoil cucteme (B cucteme : 0x, Oy, 0z)

OIIK-1.3.1

28.

ITo kako#t popmyIie BEIYUCIAETCS BEKTOPHOE IPOU3BEACHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAUHATHI B IEKAPTOBOM CUCTEME
KoopauHar (X, y, z)?

OIIK-1.3.1

29.

ITo kako#t popmyIie onpenensercss MOAYJIb BEKTOPHOTO
IIPOU3BEIEHUS BEKTOPOB?

OIIK-1.3.1

30.

UYeMy paBHO pacCTOSIHME OT TOUKH 10 MPSMOit?

OIIK-1.3.1

31.

3ananue 1. CocTaBUTh ypaBHEHHE MpPSIMOW MpOXOIAILIEH uepes
o . L x+2 y—9

TouKy M (2,4) 1 nepneHuKyIApHOU NIPSIMOKN —5 - —4

OtBer 3amucaTe B BUAE YpPaBHEHUS MPSIMOM C  YIJIOBBIM

K03 puLreHTOM

3ananue 2. CocTaBUTh ypaBHEHHE MpPSIMOW MpOXOJAILIEH uepes
TOYKY M(1,—-4) u NEPIEHANKYJISIPHON IpsAMON
—4x — 5y + 14 = 0.

OtBer 3amucaTh B BUAE YpPaBHEHUS IMPSIMOM C  YIJIOBBIM
K03 puLeHTOM

OIIK-1.V.1




3aganue 3. CocTaBUTh ypaBHEHHE MPSAMON MPOXOIAIIEH uvepe3
) ) . _x+16 y—9

touky M (—1, —3) u napajuieabHO npsMoin P == 5

OtBer 3amucaTh B BUAE YpPaBHEHUS IMPSIMOM C  YIJIOBBIM

K03 puLeHTOM

3ananue 4. CocTaBUTh ypaBHEHHE MPSMOW MpOXOIAILIEH uepes
touky M (1, —1) u nepneHAuKyJISpHOW TpsMON v = —5x + 2.
OTBer 3amucaTh B BHUJAE YpPAaBHEHHS MPSMOH C  YIJIOBBIM
K03 puLeHTOM

3ananue 5. CoCTaBUTh ypaBHEHHE MpPSAMOW MpOXOIAILIEH uepes
s . Lx+1 y—6

TouKy M (3,1) 1 neprneHuKyIspHOU PSIMOKN —5 = —4

OtBer 3amucaTe B BUAE YpPaBHEHUS MPSIMOM 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. napayieIbHOCTH MPSMON U MIIOCKOCTH.

Kakum ypaBHeHMeEM onuceiBaeTcsa Impsimasi, npoxonsamas uepe3 | OIIK-1.3.1

TOYKY (X0, Yo, Zo) M HMEIOIIAs HaIpPaBIAIOIIUNA 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)?

Kakum 00pa3om MOKHO 3a/1aTh MPSMYIO C TIOMOUIBIO IBYX OIIK-1.3.1
36. IUIOCKOCTEH?

C nomo1rpio Kakoit (popMyITbl MOKHO HAMTH YToa MEXITy OIIK-1.3.1
37. psIMbIMUA?

Hopwmainb k miockoctu numeet koopauHatsl (4, B, C); KOOpaAuHATHI OIIK-1.3.1

HATPABIISAIOINIETO BEKTOpa mpsmoii (1,m,n)/
38. C nmomo1pio Kakoi (opMyITbl MOKHO HAMTH Yyroi MEXIy MPsIMON U

IUIOCKOCTBIO?

ITo kako#t popmyIie MOKHO OIPENEIUTh PACCTOSHUE OT TOYKH J10 OIIK-1.3.1
39. IJIOCKOCTH?
40. Hanummre kaHOHMYECKOE YpaBHEHUE 3JUIMIICA. OIIK-1.3.1
41. Hanummre kaHoOHWYeCKOe YpaBHEHUE TUIIEPOOPHI. OIIK-1.3.1




42. Hanummre kaHoOHHYeCKOe YpaBHEHUE MapaloIIbl.

OIIK-1.3.1

Bomnpocs! (3agaun) s 3adera / nudd. 3aueTa npeacTaBieHsl B Taduume 16.
Tabnuma 16 — Bonpocsl (3agaun) st 3auera / qudd. 3adera

Ne mi/m [Tepeuens BompocoB (3agayu) s 3aueta / qnud . 3agera

Kon
WHINKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHnp TeM Jii KypCOBOTO IPOEKTUPOBAHUS/BBIOJHEHUS KypCOBOH pabOTHI

npencTaBicHbl B Tabmuie 17.

Tabnuua 17 — IlepeueHp TeM UIs1 KYpCOBOTO MPOSKTHUPOBAHHUS/BBITIOIHEHUS! KYPCOBOM paboThI

Ne i/t

[TpumepHbIi IepeyeHb TeM I KypCOBOT'O IPOSKTHPOBAHUS/BBITIOIHEHUS
KypCOBOH pabOThI

Y4eOHBIM IIJIAHOM HE IPEAYCMOTPEHO

BOHpOCBI AJi1 OpOBCIACHUA HpOMeX(YTOqHOﬁ arrectaluin B BHUAC TCCTUPOBAHUA

npencTaBicHbl B Tabmuie 18.

Tabnuua 18 — IIpumepHbIii mepeueHb BOMPOCOB AJIsl TECTOB

MaTpu1] 0OpaTHbIE
CYILECTBYIOT y

MAaTpHLL. ..

Ne . Kon
[IpumepHbIi IepeyeHb BOMPOCOB JIJIsl TECTOB
/o HMHIMKATOpa
TunoBoi BapuaHT TECTOB
1 cemectp
1 | Hana matpuia 1) a YK-2.V.1
2)  -a;,
Ay Q2
A= QA1 Q2 /"
3) an
Eé anredpanveckoe
JOTIOJIHEHHE Ay 4)  —ax
paBHo. ..
2 | U3 npuBen€HHbIX YK-2.V.1

di1 412
1) {421 Q22

0 aszo

0 0 313

2) (0 0 aj;

0 0 333
d;j; 4z 4dj3
3) (0 azp; az;
0 0 dszs




Kakum merogom moxso | 1) I'. Kpamepa YK-2.3.1
peLnTh CUCTEMY, 2) K. @.Taycea
ONPEACIUTENL OCHOBHOU
MATPHIIB KOTOPOii paBeH 3) ¢ momoIIko 00paTHOW MATPHUIIBI
HYJIXO 4)  1r00BIM CTIOCOOOM
Cucrema copmectHa | 1)  Oombie 1 YK-2.3.1
TOrJa W TOJNBKO TOTAQ, | 2)  paHr MaTpULbl CHCTEMBI paBEH
Korja... paHry pacUIMPEeHHON MaTPULIBI
CUCTEMBI

3) panr paseH 0

4)  panr paseH 1
JUist BEKTOPOB G  H b | 1) BekTOpBHI HEpHEHIUKYIIAPHEL VK-2.V.1
BBIIIOJHSOTCS yCIIOBHS: 2) BEKTOpHI MapaIeIbHbI OIIK-1.3.1

3) BEKTOpHI MapajyIeNbHbBl U HE MOTYT

by by _ b, JIeXKaTh HA OJTHOM IPSMOU
Ax Ay Az 4) BekTOpbl JieXKaT Ha OJHOW NpSIMOM
Toraa.... HIIA TIapajjieabHbI
Bekropnoe 1) xomnuHeapHo  1uiockoctH, B | YK-2.3.1

MMPOU3BCACHUC BCKTOPOB

a u b — 3o Bekrop...

2)

3)
4)

KOTOpOM JIe’KaT MEPEMHOKAEMBbIE
BEKTOpa

MEPICHINKYISIPHBIA  TUIOCKOCTH,
B KOTOpOH JIe)kar
MIEPEMHOKAEMBIE BEKTOPBI

HYJIEBOU
COBHAAIONIMA C OJHHUM U3

MEPCMHOKACMBIX BEKTOPOB




7 | PaccTostHUE OT TOUKHU JIO 1 |Axoy+Byo+C]| VK-2.3.1
(A21R2+ 2212
IUIOCKOCTH MO’KHO VAT+BVA+C OIIK-1.3.1
BBIYUCIIUTD o 2 ) AyA,+B1B,+C, G,
[ 2 2 [ 2 2 2
dopmye... JAT+BI+CT A3 +B3+C;
3) |AXO+B)’0+CZo+D|
\‘x"'Az +Bz +C2
4) _ |13)n+37:f+fp| ___
VA“+B<+C*-/m“+n=+p=
8 | 'eomeTpuueckoe wmecTo 1) runepbonoit OIIK-1.3.1
TOYEK IIOCKOCTH, CYMMa .
Y 2)  mapabomnoii
pacCTOSHUM OT Ka)XIa0u
U3 KOTOpBIX JI0 JABYX 3)  OKPYKHOCTBIO
IAHHBIX TOYEK DTOH 4) SIUIAIICOM
IUIOCKOCTH ecThb
BEJIMYMHA IIOCTOSHHAs,
Ha3bIBAaCeTCH. ..
9 | Haiitu ypaBHEHHE 1 x+1 _ y-2 _z—4 OINK-1.V.1
NpsAMOM,  MPOXOIALLIEH -3 2 4
qepes TOYKY 2) x+1 y+2  z+4
. . 3 2 4
A(—1;2;4),
NEePIEHANKYIISPHO 3) x-1 _y-2 _z-4
-3 -2 -4
IUIOCKOCTH
3x-2y-4z+1=0 gy Hr_yrz_z
-3 -2 -4
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-1.V.1
JIMHENHBIX aBHEHUU
P 2)  x=0,y=1,z=-2
METOA0M l'aycca
X+ by +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 | Beluucaursb 1) (—1 —6) VK-2.V.1
7 2
2 -1\ (1 -2 ) 7 2
(1 2 ) (3 2 ) ) (1 0)
0 0
» (1 )
7 2
v (L 5
12 | Jana matpuna ) ap, VK-2.V.1
Az(an ‘112) 2) a2
Qzy Qz2/°
3) an
Eé anredpanveckoe 4)  —ay,
IOIIOJIHEHUE Ay
paBHO. ..
13 | Matpuua A1t 1) A1-A+A-A71 VK-2.3.1
Ha3bIBae€TCs  OOpaTHOU 2 Atax1
MaTpHuIe A, eclt
BBITIOJIHSICTCSI YCIIOBHE 3) A A=A-A'=E
4) A-A=0
14 CKaJ'DIpHBIM 1) l[il'l_). arccos a OIIK-1.V.1
MPOU3BEICHUEM  JBYX .
sl 2) a ||b| ctga
HEHYJIEBBIX BEKTOPOB @
u b HazeBaetcs gucio, | 3) |?i||3|cosa
paBHOE... R
4) la ||b|tga
15 | Yemy paBHO cmemanHoe | 1) O YK-2.V.1
MIPOU3BE/ICHNE BEKTOPOB 2y 1
aba
3) -2




4 2

16 | YpaBuenue npamoit, | 1) (x—a)+(y—b)=0 VK-2.3.1
MPOXOJAILIEH 4Yepe3 IBe 2 y-y1 _ x-x1
TOYKH MOYKHO COCTAaBHTh FZEFL 2
no opmyre. .. 3) Alx—x0) +B(y—v,) =0
4)  y—yo =k(x—xq)
17 | Teomerpuueckoe wmecto | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpBIC 2)  okpyKHOCTE
XapaKTEePU3YIOT
SKCLEHTpUCHTET & >1 3)  runepbony
HpeACTaBIIsET COO0M 4)  ommmrc
18 ¢ 1) nefcTBUTENBHOM OCHIO VK-2.V.1
OTtHoleHNe
N 2) acuUMITOTOM
HA3BIBACTCAL. . 3) SKCIEHTPUCUTETOM
4) QoxanbHBIM pagTuycoM
19 | Haiitu YPaBHEHHE | | xt1 _y-2 _z—4 VK-2.V.1
3 -2 -4
IpsIMOHM,  IPOXOJSILEH
uepes TOUKY | 2) xHl_y+z_z+4
, 3 2 4
A(=1;2;4),
3 x-1 y—-2 z—4
NEPIEHIUKYIISIPHO ) 3 - 2
TUIOCKOCTH
4 x+1  y+2  z+4
3x-2y-4z+1=0 ) T L T4
20 | Omnpexpenursb kakoe | 1)  x%+y2-8x=0 OIIK-1.V.1
ypaBHEHHUE JMHUH I
2) x=-1,/25—,72
COOTBETCTBYET 3

napabore. ..




3)  -2x24+3y2-4x+15y+4=0
4)  x+4y-2y2%-5=0

21 | Pemuts cucremy | 1) x=0,y=1,z=-2 OIIK-1.V.1
TUHEHHBIX  YpaBHEHHIA ) x=0,y=1,2=2
METOAO0M l'aycca

x + by +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 | Beruucnurhb YK-2.3.1
-1 -1\ (4 -2 7 1 OIIK-1.3.1
(1 1)(3 2) D (—7 0)
-7 0
2 (5 )
1 0
» (; 5)
0 1
v (5 5)

23 | Hpsmort y = —2x + 1| 1) (0;3) YK-2.3.1

MPUHAJICKUAT 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
obpa3yer ¢ 2) tg(-2) OIIK-1.3.1
IIOJIOKUTEIbHBIM 3) arctg(-2)

HarpaBieHueM ocu OX 4) tg(2)
yIoJ o, paBHBIN:
25 | Yron Mexay npsMbIMUA 1) tge= ‘ 1-5 VK-2.3.1
14145
y=x+1,py=5+3 OIIK-1.3.1
OTIPEIeIISACTCS o 2) tgp = ‘ S ‘

1+2#5




dbopmye:

3—-(-5)

3) wBe= ‘1+14( -5)
4 tee= ‘l+1*3
26 | [Ipu pemieHUn CUCTEMBI 1) 5 3‘ OIIK-1.V.1
8 7
JIMHEUHBIX  YPaBHECHUHU
X;+3x,=5 > 1 3
{4,\"1 —7x,=8 o )y —7|
MIpaBUI
-~ o [g 5
Kpamepaonpenenurens
A MeeT BUI: 1 5
9 [ o
27 | Pemutsb CUCTEMY ) (2;-1) OIIK-1.V¥.1
JUHEHHBIX  ypaBHEHUMU 2) mpasmio Kpamepa Henpumenumo | YK-2.V.3
{Xl +2x, =0 ol 3 (12
4x; +8x, =1
49 D
npasuityKpamepa:
28 | Pemutp CUCTEMY 1) (1;0;0) OIIK-1.V¥.1
JIMHEWHBIX  YpaBHEHUI 2) (0;1;0)
MetonoMm Kpamepa: 3) (0;0;1)
4) (1,05 1)
X1 + Xy — X3 = 0
2x1—xp,+x3=3
X1 — 2,{2 + X3 = 2
29 | IMokasarenbHas  (popma 1) VZe — OIlK-1.V.1
KOMIUIEKCHOTO YHUCIIa _ am
2) \ 2e’ a
z=-1 + i uMeeT BULI: o
3) \,'Eei 2
4) 2Ze'z
30 | Moaynp KOMILJIEKCHOTO ) 0 OIIK-1.V¥.1




4YUCIa Z = —I PaBEH: 2) 1
3) 2
4) 5

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

Tabnuua 19 — [lepeuerb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeHno

10.4. Metonuueckue  MaTepuainbl,  ONPEACNAIOIIME  NPOLEAYphl  OLEHUBAHUSA
MH/IMKATOPOB, XapaKTEPU3YIOMIMX ATambl (OPMUPOBAHUS KOMIIETCHIIMH, COJepxkKarcsi B
JOK&JIBbHBIX HOpPMAaTUBHBIX akTax ['YAII, permaMeHTHpyOUIMX MOPAJOK U IMPOLEAYpY
MIPOBEICHUS TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH M MIPOMEKYTOUHOM aTTeCTallMi 00yYaromuXcs
I'VAIL

11. Meroauueckue yKa3aHus A 00Y4aroIuXcs 0 OCBOCHUIO AUCHUIUINHBI

YMEHUH M HAaBBHIKOB B OOJIACTH AHAJUTHYECKOW T€OMETPUU M JIMHEHHON anreOpsl,
pasBUTHE MPOCTPAHCTBEHHOIO MPEJACTABICHHUS CTYJICHTa; BOOOPAXKEHUS; JIOTUYECKHX MU
CUETHBIX CIOCOOHOCTEH; OpPraHW30BAaHHOCTH TMPHU MPOBEIECHUU OoNbIIeT0 00beMa
BBIYUCIICHUI; UCIIONb30BaHUSI MAaTEeMAaTUKU JUISI PELICHUs KOHKPETHBIX 3a1ay, oOecrieueHue
OCHOBBI JUIl TPUMEHEHUS MaTeMAaTHUYECKUX METOAOB HCCIIEIO0BaHUs, MOJACINPOBAHNUS,
NPOCKTHPOBAHUS, ONMUPAIOUIYIOCS Ha JAHHYIO JUCLHUIUIMHY, KOTOPBIE HUIPAIOT BCE OOJBLIYIO
POJIb B COBPEMEHHOM HayKe U TEXHUKE.

11.1.  Meroauueckue ykasaHus Ui OOyYaIOIIMXCS 1O OCBOCHMIO JIEKIIHOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4YE€HME JIEKIIMOHHOTO MaTepualla — JOTM4YE€CKH CTPOHHOE, CUCTEMHOE,
riryOoKoe M SICHOE M3JIoXKeHHe ydeOHoro marepuana. HazHaueHue cOBpeMEHHOH JIEKIUHU B
paMKax JUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALIMIO TIO TEME, & B OCBOCHUH
(GyHIaMEHTAIBHBIX TMPOOJIEeM AMCUUIUIMHBI, METOJOB HAY4YHOTO IIO3HAHHS, HOBEHIINX
JOCTIKEHUHM HayuyHOU MbICIH. B yueOHOM mporiecce JeKIus BBIOIHAET METOI0JIOTHUECKYIO,
OpPraHU3alMOHHYI0 M WHGPOpPMALMOHHYIO (yHKIMH. JleKuusi pacKpbIBaeT MOHATHHHBINA
anmapar KOHKpPETHOW oOnacTH 3HaHusA, €€ NpoOJeMbl, JaeT IEeJbHOE NpEeICTaBICHHUE O
JUCLIUIUINHE, IOKA3bIBAET B3aMMOCBA3b C IPYTMMH JTUCIUIUIMHAMHU.

[Inanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOIMIMMUCS JIGKIIMOHHOTO MaTepuaa;

— IIOJIyYE€HUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX OIPEAEIISIECTCS LEJIEBOW YCTAHOBKOM K KaXK10M KOHKPETHOHU TEME;

— TIOJy4€HHUE OMbITa TBOPUYECKON pabOThl COBMECTHO C MPETOIaBaTeleM;

— pasBuTHE MPOPECCHOHANBHO-AETIOBbIX KauecTB, JIIOOBM K TpPEAMETYy H
CaMOCTOSITEJIBHOIO TBOPYECKOTO MBIIIICHHUS.

— TOSIBJICHHE HEOOXOJUMOIro HHTEpeca, HEOOXOIMMOTo JUIsl CaMOCTOSATEIbHOM
paboTsI;

— IIOJIyYE€HUE 3HAHUI O COBPEMEHHOM YPOBHE DAa3BUTHS HAYKU M TEXHUKU H O
IPOTHO3€ UX Pa3BUTHs Ha OIKANIINE TO/IbI,

— HAYYHUTHCS METOAWYECKH 00pabaThiBaTh MaTepHall (BBLACIATH IJIABHBIE MBICITH H
MIOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH WX B  Pa3IMUYHBIX
bopmyaHpoBKax);




— TOJy4Y€HHE TOYHOTO MOHUMAHUS BCEX HEOOXOAUMBIX TEPMHHOB M MMOHATHH.
JIeKUMOHHBI MaTepuag MOMKET CONPOBOXKAATHCA JAEMOHCTpAUMEH CIalI0B U
UCTIOJIb30BAaHUEM DAa3/IaTOYHOrO Marepuana Mpu TMPOBEACHHHM KOPOTKHX TUCKYCCHHl 00
0COOEHHOCTSX TPUMEHEHHS OTJCIIBHBIX TEMATHK 10 TUCIUILIIHHE.
CrpyKTypa npeaocTaBieHUs JEKIMOHHOIO MaTepuaia:
— Omnpenenenus MaTeEMaTUYECKUX TEPMUHOB.
—  @OopMyIMpPOBKA TEOPEMBI.
— JloKa3arenbCTBO TEOPEMBL.
— HMmmroctpupyroiue npumMepsl.

11.2. Meroauueckue  ykazaHus UL OOyd4amoIUXcs IO  MPOXOXKIACHHUIO
IIPaKTUYECKUX 3aAHATUI

[IpakTuyeckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX ()OPM OpraHM3alUU Yy4eOHOTO
npolecca, 3aKJIIOYaloIIeicss B BBIIOJIHEHHH OOydYalOUIMMHCA TIOZ PYKOBOJCTBOM
npernojaBaTeNsi KOMIUIEKca Y4eOHBIX 3aJaHUi C LEJbI0 YCBOSHHUS HAyYHO-TEOPETHUECKUX
OCHOB y4YeOHOW JAWCHUIUIMHBI, NPUOOpPETEHUs] YMEHUIl U HaBBIKOB, OIBITA TBOPYECKOU
JESATEIIBHOCTH.

enbt0o MpakTHYECKOTO 3aHATUS IS OOYyYaroIlerocs: SIBISETCS  NPUBUTHE
o0yyaromeMcsi YMEHHI U HaBBIKOB MPAKTHYECKON AEATEIBHOCTH 10 U3y4aeMOi TUCIUITIINHE.

[Tnanupyemble pe3yabTaThl P OCBOGHUH 00ydaronieMcs MPaKTUYECKUX 3aHITHH]:

— 3aKpeIvieHue, yriiyOJeHHe, pacuIMpeHHe W JeTaau3alys 3HAHUKA TMpH pEIIeHUH
KOHKPETHBIX 3a/1ay;

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

— OBJIAJICHUE HOBBIMH METOJAaMU U METOJMKAMM HM3yU€HUS KOHKDETHOW y4eOHOM
JUCLIUIINHBL,

— BBIpa0OTKAa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUM JUIs
BBITIOJTHEHMS 3aJJaHU;

— ofecreyeHre paloHaIbHOTO COYETaHUs KOJUICKTUBHON U MHIUBUAYAIbHOU (OpM
o0ydeHusl.

OyHKINU IPAKTUYECKUX 3aHATHH:

— II03HABaTEJIbHAS,

— pa3BUBAIOLLAS;

— BOCHHTATEJIbHAS.

ITo xapakTepy BBINOJIHIEMBIX OOYYArOIIMMCS 33JaHUH MO MPAKTHUYECKUM 3aHATHAM
NOJpa3AeisaioTcs Ha:

— O3HAaKOMMTEIIbHBIE, IPOBOJUMBIE C LEJIbI0 3aKPEIJICHUS M KOHKPETHU3aLUU
W3Y4YEHHOT'O TEOPETUUYECKOTO MaTEpUaIIa;

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

— TBOpDUYECKHE, CBSI3aHHbIE C  TIOJIY4YeHHEM HOBOM  HMHpoOpMamuu  myTem
CaMOCTOSITEJIbHO BHIOPAHHBIX MOAXO0JIOB K PEILICHHIO 3a/1a4.

@opMbl OpraHu3alliy MPAKTUYECKUX 3aHATUN onpenensorcs B coOOTBETCTBUM CO
cnenu(UIecKUMU OCOOCHHOCTSAMHU yUeOHOM AUCIUIUTUHBI U 1ensaMu oOydeHus. OHU MOTYT
IIPOBOAUTHCA:

— B UHTEpakTUBHOM (opme (pelieHue CHUTYyallMOHHBIX 3a/ad, 3aHATUSA 110
MOJICTIMPOBAHUIO  pEajbHBIX YCIOBUHM, [EJIOBBIE HWIPbI, HUIPOBOE IPOEKTHPOBAHUE,
MMUTALIMOHHBIE 3aHATHsI, BBIC3IHBIE 3aHATHS B OpraHu3alMu (IPEeIIpHsTHs), AeI0oBas
yueOHass urpa, pojeBas Hrpa, ICHXOJOTHMUECKHH TPEHMHT, KeWC, MO3rOBOH IITYpM,
IPYIIOBBIE TUCKYCCUN);



— B HE MHTEPAKTUBHOHN (hopMe (BBIMOJHEHHUE YIPAKHEHUH, pelIeHne THUIIOBBIX 3ajad,
pEllIeHNE CUTYAallMOHHBIX 33]1a4 U JPYTOe).

Metoauka MpoBeIeHHs MPAKTUUYECKOTO 3aHATHS MOXET ObITh pa3iMyHOW, MPU 3TOM
BA)XHO JIOCTH)KEHHUE OOIIEH 1eMH AUCHUTUINHBL.

TpeboBaHus K MPOBEACHUIO MPAKTUYECKUX 3aHATUI

[IpakTuyeckne 3aHATHA HAYMHAIOTCA C 3alUCH B OKypHal IIperojaBaTelis
NPUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBABISAETCS TEMa MPAKTUYECKUX 3aHATHA.

[IpernonaBaTens 4UTaeT yCIOBHE 3aJaud M IpejiaraeT CTYJCHTaM CaMOCTOSTENBHO
peLuTh 3ajauy, UCIIONb3Ys 3HAHUS, OJyYCHHbIE CTYACHTOM Ha JeKuuu. CTyAeHT, KOTOPBIii
NEepBbIM PELIWI 3ajady, BBI3BIBACTCS K JOCKe. B ciyuyae ecnu CTYAECHT MPaBWIIBHO PELINI
3agady, OH nosrydaeT 5 OamnoB. Eciu cTy#eHT pemraer 3aaady ¢ HOMOIIBIO TpenogaBaTers,
To monyyaer 4 Oamna. 3areM, B KOHIIE CEMECTpa, OLEHKH CTYIEHTOB (BKJIIOYAs OLIEHKY
MOCEIAEMOCTH) TEePeBOJsATCS B OOHycHl (kadectBo) oT O mo 5 OamioB. DTu OGOHYCHI
N00aBIISAIOTCS K 001Iel cymMmMe 0alliioB B paMKax MOJYJIbHO-PEUTHHIOBON CHCTEMBI.

CryneHTtaM BBIIAeTCsl JOMalllHee 3a/JaHue B BUAC 3a/ady, KOTOPbIE OHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meronudyeckue  ykazaHusd A OOyyarlomMXcs 1O  MPOXOXKIEHUIO
CaMOCTOSITEJILHOM PabOTHI

B xo71e BBINOTHEHUS! CAMOCTOSTEIBHON pabOThI, 00YYaIOIIUICS BBIMOIHAET paboTy 1O
3aJJaHHIO U IIPU METOMYECKOM PYKOBOJICTBE MPETOAaBaTelis, HO 63 ero HemoCpPEACTBEHHOTO
YyYacTHsL.

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

B mporiecce BBITIONHEHUSI CAMOCTOSTEIBHOU padoThI, y oOydaromierocst GopMupyercs
nenecooOpa3Hoe IUTaHUpOBaHHE pabodero BpPEeMEHH, KOTOpOe IO3BOJIIET UM pPa3BHBATh
YMEHHUSI M HaBBIKA B YCBOGHHM M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHWH, 0OecreunBaeT
BBICOKMI ypOBEHb YCIEBAaeMOCTH B IEpPUOJA OOYYEHHs, IOMOTaeT IOJYyYUTh HaBBIKU
MOBBIIIEHUS TPO(HECCHOHAIBHOTO YPOBHSL.

MeToauyeckUMH ~ MaTepHallaMH, HANpPaBISIIOIIMMH  CaMOCTOSITETIbHYIO  paboTy
00yJarOIIUXCASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepuall o AUCIUTIINHE.

11.4.  Meroauueckue yka3zaHUs I OOYyYaIOUIMXCS IO MPOXOXKICHUIO TEKYIIETO
KOHTPOJIS yCIIEBAEMOCTH.

Texymui KOHTpOJIb YCIEBAEMOCTH IIPENyCMATPUBACT KOHTPOJIb KAayeCTBA 3HAHWUU
00yyYaromuxcs, OCYIIECTBISIEMOT0 B TEUEHUE CEMECTPa C LIENIbI0 OLEHUBAHUS X0J]a OCBOCHHUS
JUCLUIUINHBI.

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

Pe3ynbraThl TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH Oy IyT YUUTHIBATHCS NP MPOBEACHUN
MPOMEXKYTOUHON arrecTanuui (IpU  UCHOJIB30BAaHUM  OaTbHO-PEUTHHIOBONW  CHCTEMBI
OLICHUBAHMS, KaXJIbI BHJ KOHTpPOJI OLIGHUBAeTCA B Oaiuiax, U3 KOTOPBIX (hopMupyercs
UTOTOBBIN PE3YJIbTAT).

11.5. Meroauueckue ykazaHus UL  OOyd4aloImUXCs IO  MPOXOXKIACHHUIO
IIPOMEKYTOYHON aTTECTALUU.



[IpomexxyTounass — arTectranuss OOyd4aroIUMXCs  IpelyCcMaTpUBaeT  OLIGHUBaHHE
IPOMEXYTOUHBIX U OKOHYATEJIBHBIX PE3yJIbTaTOB 00ydeHUs 1o aucuuiuiiae. OHa BKIIIOYAeT
B ce0st:

— 9K3aMeH — (opMa OLEHKH 3HAHUH, MOJy4YEeHHBIX OOYyYaroluMCsi B IpoLecce
U3yueHHUs] BCEH JUCIMIUIMHBI WJIM €€ YacTH, HAaBBIKOB CaMOCTOSTENIbHOW paloThl,
CHOCOOHOCTH NPUMEHSTh MX Ui pEIleHHs NMPAaKTHYEeCKUX 3a7ad. DK3aMeH, Kak MpaBuilo,
IIPOBOJUTCA B IEPUOJ 3K3AMEHALMOHHOW CECCUM U 3aBEPLIACTCS aTTECTALlMOHHOM OLICHKOMN
«OTJIMYHO», «XOPOILI0», KyJA0BIETBOPUTEIBHOY, «HEYAOBIETBOPUTEILHON.

Cucrema OLEHOK NpU NPOBEACHUM ITPOMEXYTOUHON ATTECTAllMM OCYLIECTBIISETCSA B
cooTBeTCTBUU ¢ TpeboBanusaMu Ilonmoxkenuit «O TeKymeM KOHTpOJE YCIIEBAEMOCTH W
POMEXYTOUHOW aTTecTanu cTyaeHToB I'YAIL, oOydarommxcsi mo mporpaMMam BBICIIETO
oOpazoBanusi» U «O MOAYJIBbHO-PEUTHHTOBOM CHUCTEME OLIEHKHM KayecTBa y4eOHOH paboThI
ctynentoB B 'Y AID.



Jluct BHECEHUsI U3MEHEHUH B pabouylo MPOrpaMMy JUCHUTUTHHBL
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