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AHHOTaUs

Jucuumnnuna «MaTtemaTuka. AHaIUTHYeCKasi TeOMETpUs U JIMHEHHas anredpa» BXOIUT B
0o0pa3oBaTeNbHYI0 MPOTPaMMy BBHICIIErO OOpa3oBaHHS — WporpamMmy OakamsaBpuara IO
HarpaBjeHu0 ToArotoBku/ cneruanbHocTH 11.03.04 «ONEeKTpOHMKA M HAHODJICKTPOHUKAY
HanpaBieHHOCTH «lIpomblieHHas neKkTpoHuKay. Jucuuminna peanuszyercs kadeapoit «Nely.

JucuuniuHa HalleaeHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

YK-2 «CrniocobeH ompenensaTh Kpyr 3aad B paMKaX MOCTABICHHOW IENH W BLIOWPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIIEHUs, UCXOS U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

OIIK-1 «CnocobeH ucnoab30BaTh MOJIOKEHUSI, 3aKOHBI 1 METO/Ibl €CTECTBEHHBIX HAYK U
MaTEeMaTUKH JJIs PEIICHUS 3a]]a4 MH)KCHEPHOU JESITeIIbHOCTH

[IK-5 «CnocobGeH cTpouTh mpocTelinme (QU3nYecKue W MaTeMaTHYeCKHUe MOJIEIH
npuOOpPOB, CXEM, YCTPOMCTB M YCTAHOBOK OJJICKTPOHMKM WU HAHODJIEKTPOHUKU PA3ITMUYHOTO
(GYHKIIMOHATBHOTO HA3HAYCHHUSL.)

ConepkaHnne NUCHMIUIMHBI OXBAaTHIBAET KPYr BOIIPOCOB, CBS3aHHBIX C TEOpUEH
KOMIUIEKCHBIX YHCEJ, CUCTEMaMU JIMHEMHBIX YPaBHEHUW, JIMHEWHBIMU MPOCTPAHCTBAMHU,
BEKTOPHOM aJireOpoil U aHAIIUTUYECKON reOMETpHUEH.

[IpenogaBanue MUCIHUIUIMHBI MpeIycMaTpUBaeT cieayroue (GopMmbl OpraHu3alud
y4eOHOTO Tpolecca: JeKyuu, npaKkmudeckue 3aHAMUS, —CAMOCMOAMENbHASL paboma
ooyuaowe2ocsl.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyAO€MKOCTh OCBOCHMS JMCIMIUIMHBI COCTABIISIET S5 3adeTHbIX eaunuil, 180
4acoB.

S3bIK 00yuyeHus 0 JUCHUIINHE KPYCCKUH »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SBJISICTCS Ba)KHOW COCTABHOM 4acCThIO Kypca BBICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCell cucTeMbl BBICHIETO O0pa3oBaHUS COBPEMEHHOTO  CHEIMAINCTa M HM3y4aer
IIPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOLIEHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3yuenne  JaHHOM  JUCLMIUIMHBL — HO3BOJSIET  Pa3BUTh  IPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJCHTa; CTUMYJIHPYET €ro BOOOpaXEHHE; pPAa3BUBACT €ro CYETHBIC
CIOCOOHOCTH; TO3BOJISIET JEMOHCTPUPOBATh LIEIEYCTPEMIEHHOCTb, OPraHM30BAHHOCTD IPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHAa TEM, YTO MaTeMaTHKa SIBJISIETCS HE
TOJIBKO MOIIHBIM CPE/ICTBOM pEILLEHHsI MPUKIATHBIX 3a/1a4 U YHUBEPCAJIbHBIM S13bIKOM HAyKH,
HO TaKXe€ U 3JIEMEHTOM OOIIel KyIbTypHI.

MareMaTHueCKUe METOAbl UCCIIEAOBAaHMS, MOJAEIUPOBAHUSA, IPOEKTUPOBAHMS,
OIMPAIOIIYIOCS HA JaHHYIO AUCIUILUIMHY, HTPAIOT BCE OOJBIIYIO POJIb B COBPEMEHHOM Hayke
U TeXHUKE. B 3HaUnTEeNbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOIIMMCS Pa3BUTHEM HayKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKkKe KOMIbIOTepU3aluel NpakTHuYecku Bcex obnacteil 3HaHui. BOo3MOXKHOCTH yCIIeIHOTO
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbSABISIEMbIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactu BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBnsieTcs (HOpMUPOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTYMEHTUPOBAHHO M SCHO
CTPOUTH YCTHYIO M IMCHMEHHYIO PEYb.

1.2. JlucumniavHa BXOJUT B COCTaB 00s3aTeNIbHON YacTH 00pa3oBaTeIbHON MPOrpaMMBl
BhIcHIero oOpasoBanus (nanee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0OYyUEHHS MO AUCLUUILUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00janaTh CieTyOLUMU
KOMITETEHIMSIMU FJTH WX 9acTsMH. KOMIIeTeHIINM ¥ MHAMKATOPHI UX JOCTHKCHUS TIPUBE/ICHBI B
tabmuie 1.

Tabmuna 1 — [lepeuenb KoMIeTeHIMI U UHAUKATOPOB UX JTOCTHIKEHUS

Kox u
Kareropus (rpymnmna) Kon n HauMeHoBaHue HHIUKATOpa
HanMEHOBaHIE
KOMIIETEHIIAH JTOCTHKEHUS] KOMIIETEHIIAHN
KOMIETEHIINHU

VK-2.3.1 3HaTh BUIBI pECYPCOB U
OTpaHMYEHUS JJIS PELLEHUS TOCTaBICHHbIX
3ajga4
VYK-2.V.1 ymeTs NpoBOANUTH aHAJIN3
MOCTaBJIEHHOM L1eTH U (POPMYIUPOBAThH
3aJ1auu, KOTOpbIe HEOOXOUMO PEIIUTh IS
ONTUMAJIbHBIE
YHuBepcanbHble €€ JIOCTHXKEHUS
CIocoObl UX
KOMIIETCHIIUU VYK-2.Y.3 ymeTs BbIABUTATH
pELIeHNUs, UICXOAs U3 . .
aNbTepHATUBHBIE BAPUAHTHI JIEHCTBUH C

VYK-2 Cnocoben
ONPEIEINATh KpyT
3aJ1a4 B paMKax
IIOCTaBJIEHHOW LIENH
U BBIOUpATh

EHCTBYIONTUX
a m 1[ebI0 BEIOOpA OMTUMAIBHBIX CIIOCOO0B
MPaBOBBIX HOPM,
perieHus 3a/1a4, B TOM YHCJIE C TIOMOIIIBIO

HAMEIOIIUXCS

CCVDCOB I U (POBBIX CPE/ICTB
pecyp . VK-2.B.2 Bnagetr HaBbIKaMu BbIOOpa
OTpaHUYCHUHN

ONTHUMAJIBHOTO CII0c00a peUICHUA 3a0a4 C




Y4ETOM UMEIOIIUXCS YCIOBUM, PECYPCOB U
OTpaHUYCHUH

OIIK-1 Cnocoben

HCIO0JIb30BATh

ITOJIOKEHUS, 3aKOHBI
OBIENPOPEcCHORATbHbIC U METOJIbI OIIK-1.3.1 3HaTh (hyHIaMEHTAIBHBIE
KOMITETEHIIH €CTECTBEHHBIX HAYK | 3aKOHBI PUPOJIbI K OCHOBHBIE (PU3HYCCKUE

1 MaTCMaTHUKH JIJIS M MaTeMaTHYCCKUEC 3aKOHEI.

peuieHus 3aa4

WH)KECHEPHOM

JIeATCIbHOCTH

IIK-5 Crocoben

CTPOUTH

IIpOCTENIINE [1K-5.3.1 3HaTh METOIMKY IOCTPOEHUS

buznveckue u (DU3UYECKUX M MAaTEMaTHYECKUX MOJIeTIei

MaTeMaTU4ICCKHE YCTPOMCTB 3JIEKTPOHUKH U
IpodeccuoHabHbIC MOACIIH HpH?OpOB, HaHODJIEKTPOHUKHU PA3JIMYHOTO
KOMITETCHIIH CXEM, YCTPOUCTB U (O YHKITMOHATILHOTO HAa3HAYCHHUS.

YCTaHOBOK T1K-5.B.1 BrageTb MaTeMaTUUYECKUM

ANIEKTPOHUKHU U anmnapaToM, HEOOXOIUMBIM JIJIsi TOCTPOCHUS

HaHOYJICKTPOHUKHU MoO/ieJIel AIEKTPOHHBIX YCTPOMCTB

Pa3IUYHOTO pPa3IUYHOTO HA3HAYCHUS.

(GyHKIIMOHATILHOTO

Ha3HAYCHUS.

2. Mecro nuctutuinHbEL B cTpykType OI1
JucnunnuHa He Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETEHHBIX CTYAEHTaMH IpH

HN3YUCHHUU B BY3€ KaKUX 100 JUCIMITIINH.

3HaHMUs, MOJYYEHHBIE IPU MU3YyYEHUU MaTepuaja JaHHOM TUCLUIUIMHBL, UMEIOT Kak
CaMOCTOATENIBHOE 3HAYECHHE, TaK U UCIIOJIb3YIOTCS PU U3YYEHUU APYTUX JUCLUIIINH:
- Maremaruka. Teopust BEpOATHOCTEN U MaTeMaTUYeCKast CTATUCTUKA

3. O0BeM u TpyI0eMKOCTb JTUCITUTLIAHBI

Jlanaple 00 oOmeM oObeMe MHUCITUTLINHEL,

TPYIOEMKOCTU OTJIEIBHBIX BUIOB y4eOHOM

pa6OTLI MO JTUCHHUITIIMHE (I/I pacnpeaciiCcHue 3TOH TPYAOCMKOCTH IO CeMeCTpaM) MMPpEACTaBJICHBI B

tabnurue 2.
Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITUHBI
TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocmp oucyunaunl, 5/ 180 5/ 180
3E/ (uac)
H3 nux uacoe npakmuueckoi no020moeKu 11 11
AyoumopHhuie 3anamus, BCero Jac. 68 68
B TOM YHCJIC:

nekrmu (J1), (dac) 34 34

npakTudeckue/cemunapckue 3anatus (I13), 34 34

(dac)

naboparopusie pabots (JIP), (dac)

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




9K3aMeH, (Jac) 54 54
Camocmoamenvnasn paboma, Bcero (4ac) 58 58
Buo npomesxcymounoi ammecmayuu’ 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

4. ConepxaHue JUCITUTUTHHBI

4.1. PacnpexneneHue TpyJ0EMKOCTH JUCLUILIMHBI IO pa3JielaM U BUJaM 3aHSATHI.
Paznenbl, TeMbl TUCHMIIIMHBI U UX TPYIOEMKOCTb IIPUBEIEHBI B Ta0nuLe 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILIHNHBI, UX TPYA0EMKOCTh

Pa3nennl, TeMbl JUCIIUITIMHBI Jlekuuu I13 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 1
Pasnen 1. KoMIuiekcHbIe uncia 1 6 8 10
MaTpHIIbI
Paznen 2. CUCTeMBI IMHEHHBIX 6 9 8
YpaBHEHUI
Pasnen 3. JIuneliHbIe IPOCTPAHCTBA 5 0 8
Paznen 4. BekTops! 6 8 8
Pasnen 5. IpsiMast Ha IIOCKOCTH 4 4 8
Pazzen 6. [Ipsmas u MIOCKOCTh B 4 5 8
HPOCTPAHCTBE
Pasnen 7. KpuBblie BTOPOro nopsaka 3 0 8
Hroro B cemecTpe: 34 34 58
Hroro: 34 34 0 0 58
[IpakTryeckas MOArOTOBKA 3aKIIOYaeTCS B  HEMOCPEJACTBEHHOM  BBIMOJIHEHHH
OoOyJaroIUMHUCS  OMNPENENICHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oyayiei

po(heCCHOHATBHOMN NEeITeTbHOCTBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanue pa3feioB U TeM JEKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0uIIe 4.

Taomnuua 4 — Cone

PKaHUC Ppa3[CJIOB U TCM JICKHMOHHOI'O ITUKJId

Howmep pasznena

HazBanue u COJACPIKAHUC PA3CJIOB U TCM JICKIHIMOHHBIX 3aHATUH

1.

[TonsiTne KoMIUIeKCHOTO yncia. JleicTBUs HaJl KOMIUIEKCHBIMU YHCIIAMHU B
anrebpanveckoir (opme. JleiicTBUS HaJ KOMIUIEKCHBIMH YHCIAMH B
TpuroHomerpuueckoi opme. @opmyna Myaspa. U3BneueHne KopHsS u3
KOMIUIEKCHOTO yucia. (2 Jaca)

[Tonsitue matpunpl. JIuHelHble omnepanuu Haja matpuuamu. JInHelHas
3aBUCUMOCTh M HE3aBUCHUMOCTb MATpHUL. TpPaHCIIOHUPOBAHUE MATPHII.
YMHOXEHUE MaTpHIl. MHOTOUYJIEHBI OT KBaIpAaTHBIX MaTpHIl (4 yaca)

Omnpenenurenu u ux cpoictea. O0partHas MaTpuma. Pemenune npocTermmx
MATPUYHBIX YypaBHEHUW. MaTpUUHBIA METON pEIICHUS JIMHEHWHBIX
ypaBHEHUI. (2 Jaca)

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

CoOcTBeHHbIE YHCIa W COOCTBEHHBIE BEKTOPHI KBAJIPATHBIX MAaTpHIIL.




DYHKIIMY OT KBaJpaTHBIX MaTpHIl (2 yaca)

Jluneiitnple mnpoctpaHcTBa. OmpezneneHue U npuMmepbl. basuc u
koopauHatel. JIuHeWHBIE TpeoOpa3oBaHusA. Marpuua — JIMHEWHOTO
npeoOpa3oBanus. (5 4acoB)

['eomeTpuueckue BekTopsl. OCHOBHBIE ompeeneHus. JInHelnbie onepanun
HaJl BEKTOpaMu. JInHeiiHas He3aBUCUMOCTh BEKTOpOB. basuc. KoopauHatsl.
CucreMbl KOOpJIMHAT HA IJIOCKOCTH U B pocTpaHcTBe (4 yaca)

CkansipHO€ IPOM3BECHUE BEKTOPOB. BEKTOpHOE MTPOU3BENEHNE BEKTOPOB.
CwMmenianHoe Ipou3BeIeHUE BEKTOPOB. (2 yaca)

VYpaBHeHUsI TIPSMON HA TUIOCKOCTH. 3aJladyd HAa COCTABJICHUE YpaBHEHUU
npsiMoi. (2 Jaca)

Yron mexay NpsiMbIMU Ha IUIOCKOCTH. PaccTostHue OT TOUKHU 10 IPSIMOM HA
wiockocTu. Paccrosinue Mexay napasuieabHbIMU NPSIMBIMU. (2 yaca)

YpaBHEeHHsI IIIOCKOCTH. 3aJjaHKe MPSIMOi B MpocTpaHcTBe. (2 yaca)

Y101 MEXTY TUIOCKOCTAMHU. YTOJI MEXIY IPSIMBIMU B ITPOCTPAHCTBE. YTOJ
MEXIy TPSIMOM W IJIOCKOCTHIO. PaccTossHME OT TOYKM JIO TUIOCKOCTH.
Paccrosiare MexIy mapalieIbHBIMHU TUIOCKOCTSIMH. PaccTosiHue OT TOYKH
JI0 TIPSIMOM B IMPOCTPAHCTBE. (2 yaca)

Omnunc. 'unep6ona. [TapabGona. IlonsipHoe ypaBHEHHE KPHUBOW BTOPOTO

nopsaka. Kanonnueckue ypaBHeHUs: KpUBOM BToporo nopsiaka (3 vaca)

Tabnuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBEJCHBI B TAOIUIIE 5.

N3 Hux Ne
@opMBIIPaKTH o
Ne . Tpynoem- | mpakTH4eCKOH | pa3zaerna
W Tembl IpakTHUECKUX 3aHATUI H4eCKuX KocTh, (uac)| moarotoki, | mucin-
3aHATUAN
(gac) JIMHBI
Cemectp 1
1. | Jle#cTBUS HaJ KOMILIEKCHBIMU Pemenne
YUCJIaMH B aJIreOpandecKou 3a1a4 2 1
¢dopme. Tpuronomerpuueckas
(dopMa KOMIUIEKCHOTO YHCJIa.
2. | JewcTBUS HaJl KOMIUIEKCHBIMH Pemenne
YyHCcllaMu B 3a1a4y 2 1
TPUTOHOMETpHUUYECKOU opme
3. JIuHeiiHbIe onepany Haj Pemenne
MaTpPULIAMH. 3a1a4 9 1
TpancioOHMpOBaHKWE MATPULL.
YMHOK€EHNE MaTpuU1l
4. KonTponbnas padora Nel Pemenne 9 1
3a/1a4
5. | Boluncnenue onpenenureneil. Pemenne
Ob6parHas marpuia. Pemenue 3a1a4 2 2
MaTpPUYHBIX YPABHEHMIA.
6. Matpu4Hblii METOJ pELICHUS Pewenne
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a1a4y 2 2
Merton Kpamepa
7. Meron I'aycca Pemtenne 5 5
3az1a4




8. Kontponbnas padota No2 Pemenne 3 5
3aga4
9. Pazno)xeHue BEKTOPOB 110 Pemenue
0azucy. Beraucnenne 3a/1a4
KOOPJMHAT TOYEK B 001IeH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10. CkansipHO€ ITPOU3BEIECHNE Pewenne 2 4
BEKTOPOB 3a/1a4y
11. BekropHoe u cmenanHoe Pewenne 2 4
MIPOU3BE/ICHUS BEKTOPOB 3a/a4y
12. KonTtponsHas padora Ne3 Pemenue 9 4
3a/a4y
13. VYpaBHeHUs IpsAMOIL Ha Pemenue 9 5
TJIOCKOCTH. 3a/1a4y
14. 3ajauu Ha OPSAMYIO Ha Pemienue 9 5
TUIOCKOCTH 3a1a4
15. [IpsiMast 1 MJIOCKOCTH B Pemenue 9 6
IPOCTPAHCTBE 3a1a4
16. KonTponbnas padorta Ne4 Pewenue 3 6
3aga4
Bcero: 34
4.4. JlabopaTopHble 3aHATUS
Tembl 1aG0OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OIHIIE 6.
Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanue nabopatopHbix paboT TpynOeMKOCTS, | MPAKTHIECKOH | pasiena
/1 (dac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTHupoBaHUE/ BBHITIOJIHEHHE KypPCOBOM PabOTHI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00y4aroumxcs
Bunel camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEIEHBI B TabIuIe 7.
Tabnuua 7 — Bugsl caMocTosITeNNbHON pabOTHI U €€ TPYI0OEMKOCTb

. Bceero, | Cemectp 1,
Bux camocrositensHOM paboThI
qac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia

15 15
qucruminael (TO)
KypcoBoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 15 15
ycneBaemoctH (TKY)




Jomamaee 3amganue (/13) 15 15

Konrtposbusie pabotsl 3a04nnkoB (KP3)

[ToaroroBka K MpOMEXKYTOUHOM
arrectanuu (I1A)

13 13

Bcero: 58 58

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUTISL CAMOCTOSTEILHON PabOThI 00YUYAIONMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)

Y4eOHO-MeTOINYEeCKHe MaTepHallbl JUIsl CAMOCTOSITEILHON PabOThl OOYYaIOUIMXCSl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUIN

[TepeueHb eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3IaHUH TIpUBEIeH B Tabmuie 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHHIMA

Komuectso
SK3EMILISIPOB B
Hlngp/ bubmmorpaduyeckas ccpiika oubnmoTexe
URL agpec
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)

YK 514 BBK Bbexnemuniera JI.A., [lerposuy A.1O., Uybapos U.A. 200
22.151b42 COOpHUK 33724 110 aHATUTHYECKOH TEOMETPUH U

TUHEeWHoi anrebpe: Yueo. mocoowue / [lox pen. 1.B.

beknemuiera. — 2-e u3z., mepepad. — M.: DUSMATIIAUT,

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

I'VAIL 2019. - 51 c.
http://e.lanbook.co | Beknemues, JI.B. Kypc ananutiHyeckoil reoMeTpun 1 ObC Jlanp
m/book/58162 JTMHEHHOMN anreOpsl. [DIeKTPOHHBIH pecypc] —

OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | beksiemumiea, JI.A. COOpHHK 33134 [0 aHATUTHIECKON OBC Jlanb
m/book/72575 T€OMETPHH U JIMHEIHO# anredpe. [DIeKTpoHHBIH pecypc]

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

ITerpoBuy, U.A. UybapoB. — Dnexrpon. gan. — CIIO. :

Jlans, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. Y. Hauana nuneiiHo# anreOpb u OBC Jlanb
m/book/71997 AHAJTUTUIECKast TEOMETPHS : yuebHoe mocodue / A. 1.

HoBuxoB. — Mocksa : DU3MATIIAT, 2015. — 376 c.
https://e.lanbook.c | Maremaruka. 3a1aun MOBBIICHHON TPYIHOCTHU JUIS OBC Jlanp
om/book/115483 CTYIEHTOB BY30B : yuebHoe mocobue / . B. Banos, O.

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

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

2019. — 156 ¢

Wenera, A. M. Jlunetinas anreOpa. AHaIMTHYECKAs 9bC Jlanp
https://e.lanbook.c | reomerpus : yae6Hoe nocodue / A. M. Usnesa, I1. 1.
om/book/152265 [punynxas, U. [1. Yepnsix. — 5-e u3a-e, ucnp. u gom. —

Hosocubupcek : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, /1. B. Kypc aHaauTHuecKoi TeOMETPUH U 3BC Jlanb

om/book/58162

JIMHEHHOH anreOps! : yueOnuk / J[. B. beknemuries. —
13-e u3zn., ucnp. — Canxkr-IlerepOypr : Jlans, 2015. —
448 c.



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/71997

https://e.lanbook.c | T'eBopksn, I1. C. Bricmas matemaruka. JInHeitnas 9BC Jlans

om/book/48192 anrebpa M aHATUTHYECKast TEOMETPHS : yueOHOe mocobue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJIUT, 2011. —
208 c.

https://urait.ru/bco | Jluneiinas anrebpa U aHAIUTHYECKAs TEOMETPHSL:

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

I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuuen E. I'. IlnoTHrkoBOM. — MockBa:
M3marenscTBo FOpaiit, 2019. — 340 ¢

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

00de/493221 aHATMTHYECKasi TeOMETpHs: yueOHOoe mocooune s
By30B / U. X. CabutoB, A. A. Muxaes. - 2-¢ u31.,
ucnp. u non. - Mockpa: M3gatensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomosa, E. I". Jluneiinas aareopa u
00de/434042 aHanuTH4YecKast reomeTpusi. COOpHUK 3a1aHuil:

yuebHoe nocobue it 0akanaBpuara U CreluaaInTeTa
/ E. T". ITaxomoBa, C. B. PoxxkoBa. - Mockaa :
M3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOe
0de/430892 noco6wue a1 By30B / E. H. JIyosiruna, E. M.
BeutomoB. - 2-e u3z. - Mocksa : 3natenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeyeHb AIMEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAIIMOHHONH ceTu «HTepHeT», HEOOXOAMMBIX i OCBOCHHS JUCIMILTUHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»
URL anpec HaumenoBanue
http://www.math-net.ru OO01IepOCCUICKUIT MaTeMaTHIECKHIA TTOPTAI
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHSI, HCIIOJIB3YeMOTO TIPHU OCYIICCTBICHUN
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOIrPAMMHOTO OOeCTIeueHus pe/cTaBieH B Tadbmuie 10.

Tabmuua 10— Ilepedens nporpaMMHOro o0ecrieyeH s
Ne n/mt HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4. Wolfram Mathematica

8.2. IlepeueHp HH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEILHOrO MPoIiecca Mo UCIUILTHHE

[lepeyeHp HCMONB3YeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.



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

Tabmuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanmue

9BbC Jlans

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepHAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa30BaTeNBFHOrO MpoIiecca Mo AUCHUIINHE, ITPEACTaBIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MatepuaIbHO-TEXHHYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep aynuropuu
/o MaTepUaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOMMOCTH)

1 | Yuebnas ayauTopus s 3aHSITUN JIGKIIMOHHOTO TUIA, 3aHATUM | yn. [actemno, n. 15,
CeMUHAPCKOTO  TUIA, TIPYINNOBBIX W HHIMBUAYATIbHBIX | aymuropus Ne31-02
KOHCYJIbTAallMii, TEKYIIEro KOHTPOJS M MPOMEXYTOUHOU
arrectauuu. OcHamenue: Crnenuanu3upoBaHHas — MeOelb;
TEXHUYECKHE  cpeicTBa  OOydeHHs,  CIyXKalue  Juid
npejcTaBieHus yueOHoW HHpopManuu OOJIBLION ayJUTOPUH;
Ha0Op AEMOHCTPAIMOHHOTO 000PYIOBaHHS

2 | YuebHas ayautopus Jid TPAKTHUECKUX 3aHATHH, 3aHaTui | yn. [acremno, m. 15,
CCMUHAPCKOTO  TUIA, TIPYNNOBBIX W MHIMBUIYAIBHBIX | aymuropus Ne24-16
KOHCYJbTAallMi, TEKYIIEro KOHTPOJIS M IPOMEKYTOYHOU
arrecrauuu. OcHamenue: Crnenuann3upoBaHHas MeOenb;
TEXHHYECKHE  CpeiacTBa  OOydeHus,  Cclyxamue  JJis
npeacTaBiIeHus ydeOHoW mHpopManuu OONBIION ayTUTOPUU;
NEPEHOCHOM HAabop AEMOHCTPALIMOHHOTO 000PYI0BaHUS

10. Onenounble cpeacTBa AJs MPOBEIEHHS TPOMEXYTOUHOM aTTecTallK
10.1. CocTaB OIICHOYHBIX CPEICTBIJISL MPOBEACHUS TPOMEXKYTOUHOH aTTeCTaIllH
o0yyaromuxcst o JUCUUIUIMHE MpuBeieH B Tabnue 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEACTB JJISl POBECHHSI TPOMEKYTOUYHOM aTTeCTAINH

Bug HpOMe)KYTOQHOﬁ aTTeCTallnun Hepequb OICHOYHBIX CPCACTB

OK3aMeH Criucok BOMPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHINI OOYyJaloNIMMHCS TPUMEHSETCS S-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas puBeeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OrreHKa KOMITETEHITUHN

XapakteprucTrka chOpMHUPOBAHHBIX KOMIIETEHITHI
5-0aiubHas mKana PaKTep (bopmmp

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, [TOCJIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— OMHUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIBHOW JUTEPATYypHI,
TECHO IPUBS3bIBAET YCBOSHHBIE HAYYHbIE ITOJIOKEHUSI C IPAKTUYECKON
JESTEIbHOCTBIO HAIPABJICHMS;

— yMesi0 000CHOBBIBAET U apIYMEHTUPYET BBIJIBUTAaEMbIE UM HJIEU;

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— CBOOOJTHO BJIQ/ICET CUCTEMOM CIIEIUATN3UPOBAHHBIX TIOHIATHMA.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C NPAKTHYECKON AESITEIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOH IpOrpaMMHBIM MaTepual,
II0 CYLIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HaIpPaBJICHUS;

— ¢J1a00 apryMEHTHPYET HayUHbIE [TOJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIaJIeeT CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW YacTH MPOTrPAaMMHOTO
MaTepuaa;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH pobsIeM B KOHKPETHOM HarpaBlIeHUH;

— MCTIBITHIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJILHBIC 33JaHUS WIIK MHBIE MaTEPUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Taduumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne n/mt [Tepeuenb BonpocoB (3a7au) i SK3aMeHa Koz
MHAMKATOpa
VYK-2.V.1
3ananue 1.
1) BbIYMCIUTH MPOM3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit popme 3anucu
(54 2i) = (6 + 5i)
OtBert: 20+37i
1 2) BepHo mm yTBepkaceHue: «/leiicTBUTEIbHAS YacTh

OTtBer:

MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpandeckon popme
3alKcH paBHa POU3BEACHUIO IEHCTBUTENBHBIX YacTen
COMHOXHUTENEN». OTBET apryMEHTUPYNTE.

yTrBepaaeHne: «J/leiCTBUTEJbHAS 4YACTh TNPOU3BeEACHHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdyeckod ¢opme 3anucu
BbIYHCJISETCS KaK Pa3HOCTh NMPON3BeIeHUs

Hesepno (BepHBIM OTBETOM AIBJIAICTCSH




NeMCTBUTEJbHBIX YacTeill M NMpou3BeleHns] MHUMBIX YacTei
COMHOKUTeJIe»).

3ananue 2.
1) BbuHCIUTD NPOU3BEICHUE KOMILUICKCHBIX YHCET B
anreOpanyeckoit popme 3arnucu
(7 — 4i) # (1 + 3i)

OtBer: 19+17i

2) BepHo iu yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMIIJIEKCHBIX YHCe B areOpanyeckoi popme
3aIIMCHU BBIYUCIIACTCA KaK PA3HOCTD IIPOU3BEICHUS
JEUCTBUTEIIBHBIX YaCTEH U NPOU3BEICHUS MHUMBIX YacTeH
COMHOXMUTENEN». OTBET apryMeHTUPYITE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBeEp:KIeHUE:
«JleicTBUTEIbHAST 4YacThb TMPOU3BEAEHUSA KOMILIEKCHBIX
yuces B ajredpandeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTL TNPOM3BEJAEHUSl JeMCTBUTEJIbHBIX YacTeil u
NMPOoU3BeeHUs] MHMMBbIX YaCcTeill COMHOXKUTeJIe»).

3ananue 3.
1) BbIYHCIUTD TPOU3BEICHNE KOMILUICKCHBIX YHCET B
anreOpanyeckoit popme 3armcu
(7 + 4i) = (4 — 3i)

OtBer: 40-5i

2) Bepno nmu yTBepxkaenue: «JleficTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anreOpanyeckoi popme
3aIIUCHU BBIUHCIIAETCSA KaK CyMMa IIPOU3BEICHUS
JIEHCTBUTEIIBHBIX YaCTEN U IPOU3BEACHUS MHUMBIX 4aCTEU
coMHOXxHUTeNe». OTBET apryMeHTUpYHTE.

OtBer: HeBepHo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«/leficTBUTEILHASL YACTh MPOU3BEACHNSI KOMILICKCHBIX YHCe] B
anredpanyeckoii ¢gopMe 3anmuUcH BBIYMC/SETCH KaK Pa3HOCTh
NMPOM3BeleHUs1 eCTBUTENbHBIX 4YacTell M MNPOM3BeIeHUs!
MHHMMBIX YacTell COMHOXKUTeJIEN»).

3ananue 4.
1) BoruuciuTh Npou3BeCHNE KOMIUICKCHBIX YUCENT B
anredpanyeckoi popme 3anucu
(9 — 4i)* (8 —5i)

Otset: 52-77i

2) Bepno mu yTBepxkaenue: «JleficTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCelN B ayireOpandeckoit popme
3aMMCH BBIYUCISAETCSA KaK IPOU3BEICHUS MHUMBIX YacTen
COMHOXMUTENEN». OTBET apryMEHTUPYHTE.

Oteert: HesepHo (BepHBIM 0TBETOM SIBJISIETCS
yTBep:kaeHne: «JlediCTBUTeJbHASI YaCTh NPOM3BEACHUS




KOMILIEKCHBIX 4YHCeJl B ajredpanmdyeckoi ¢opme 3anucu

BBIYHCIAETCH Kak pPa3HOCTh NPON3BeIeHUs
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNs] MHUMBIX YacTeil
COMHOKUTeJIe»).

3amanue 5.

1) BbruHCIUTD NPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3arnucu
(9 4+ 6i) (2 —7i)

OtBert: 60-51i

2) Bepno nu yrBepxkaenue: «IIpoun3BereHre KOMIUICKCHBIX YHCEI
B ajredOpanyeckoil opme 3amuch MOXKET OBbITh BBIUMCIIEHO I10
IIPAaBWJIy BBIUMCIICHHUS IPOU3BEIEHUS MHOrowieHos» OTBer
apryMEHTUPYNTE.

Otser: BepHo (IIpu 3TOM HY»KHO YYUTHIBATh, 4TO  i°= - 1)

3aganue. YK-2.V.1
1) BBIYHCIUTD NPOU3BEICHUEC KOMILUICKCHBIX YHCEIL. VYK-2.B.2
a, = S{cusg + i sin E] u Z,= ?{cus;z+ i s:'n;—T]
T - 0 T a
OTtBer: 35((‘05‘5 + isin E) = 35i
2) BepHo nm yrtBepkacHHE: «Jlyisi BBIYMCICHUS TPOM3BEICHUS
KOMIUIEKCHBIX ~ 4YHCel ~ HEeoOXOAMMO  3amucaTh UX B
anredpandyeckoM Bujie». OTBET apryMeHTUPYHITE.
Oteer: HeBepHO (BepHBIM OTBETOM SIBJISIETCH YTBEp:KICHHE:
«IIpy BBIYMCICHUHM NPOU3BEACHHA KOMILUIEKCHBIX YHCEJ B
TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJjbTara
BBIYMC/IAETCH KaK INpOU3BeIeHHe MOAYyJded MHOXHUTeIeH, a
apryMeHT 4HCJIa PaBeH CyMMe apIyMEHTOB COMHOKHTeJIei»).
3anaHue. YK-2.V.1
1) BbruuciuTh 4acTHOE KOMIUIEKCHBIX 4yucel B VK-2.B.2

TPUTOHOMETPUUECKOH (hOopMe 3aMUCH.
T ' ' T
Z, 1D(casg— +i sm;]

13 . . T

Z; 5(cos-+izing)

OrBer: 2 (msg + i sin E) =\3+i

2) Bepuo mu yrBepkaeHue: «I[Ipy BBIYHUCIEHHH YaCTHOTO
KOMIUIEKCHBIX YHCENI MOAYJIb U apIryMEHT pe3yJibTaTa SBJISIOTCS
pe3yJbTaTaMu JEJICHUS MOAYJIS IEJIMMOTO Ha MOJYJb JEIUTENs
M aprymMeHTa JeIuMOro Ha apryMeHt jgenurtens». OTBeT
obocHyiiTe.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:

«le/l BBIYUCJICHHU YACTHOI0 KOMILJICKCHBIX YHCE]T MOAYJb
pe3yJbTaTa ABJAACTCHA pe3yJdbTaTaM ACJCHUA MOAYJad ACTUMOI0




HAa MOAYJb JeJUTelsl, a apryMEHTOM - Pa3HOCTh apryMeHTa
AeJUTeNsl U ApTYMEHTA J1eJTUMOr0»).

Kak Ha3piBaercst popma 3arucu KOMIUIEKCHOTO YHCIIa, MMEIOIIast
BUIl z=|z|-(cosQ+ising), Kak Ha3bIBAIOTCS B ATOW 3amucH |z| u ¢?

OTtBer: ®opma 3aNUCH KOMILJIEKCHOI0 UM CJIa, UMEIOIAasi BU/
z=|z|*(cos@+isin@), Ha3bIBaeTCsi TPUTOHOMETPUYECKOI, I/1e |z| —
MOIYJIb KOMILJIEKCHOTO YHCJIa, () — APrYMeHT KOMILIEKCHOT O
yucaa

VK-2.3.1

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

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

OTtBeT: B TakoM Buae MoxkeT ObITH 3aNIMCAHA ONEPALUS
YMHOKEHHSI KOMILIEKCHBIX YHCeJ Z1 M Z2.

YK-2.3.1

Pe3ynbTaT Kakoi onepaiuy Haj KOMIUIEKCHBIMU 9UCIAMU MOKET
OBITH 3alMCcaH B BUJE |Z1|:|Z2|- (COS(@1-92) + iSIN(Q1-¢2)) ?
Oteer: B TakoM BHIe MOKET OBbIThH 3aNHCAHA OIepalus
NeJIeHUsl KOMILTIEKCHBIX Ynce] Z1 | Z2.

YK-2.3.1
IIK-5.B.1

3aganue 1.
1) KowmrmuiekcHoe unciio Z 3aucalo B alreOpandeckoi u B
TPUTOHOMETPHUECKOH opmax:

V3 1 3 T
£ = ?+ i E = 'J.{cusE+:'s:'nE]
Haiigure 12-10 crenens uncia Z
OTtBet:1

2) Kakyro ¢popmy 3amucu 4nciia Bl HCIoIb30Ban? O00CHYiiTE
CBOI1 BBIOOD
OrtBet: IIpu Bo3BeeHNH KOMILJIEKCHBIX YKce] B CTelleHb 0oJiee
PALHMOHAJIBLHO HCIIOJIBL30BATH TPHTOHOMETPHYECKYIO hopmMy
3alliCH U AelCTBOBATH M0 CJleyIoleMy NpaBujy: npu
BO3Be/ICHUHM KOMIICKCHOTO YHCJIA B CTeNeHb MOAYJIb YHC/Ia
BO3BOJUTCSA B 3Ty CTeNeHb, APTYMEHT YMHOKAeTCH Ha
NOKA3aTeJIb CTeNeHH.
Eciu ke ucno/ib30Bath ajredpanyeckyro ¢popmy 3amnucu, To
He00X0IMMO B JaHHOM cjay4ae 12 pa3 yMHOKHUTH YHCJIO CAMO Ha
ceos.

3ananue 2.

1) KowmrmiekcHOe YncIio Z 3aicato B alreOpanyecKoi 1 B
TPUTOHOMETPHUECKON (popmax:

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

Haiinute 3-10 cTenens uucna Z
Ortset: -1000

2) Kakyrio ¢popmy 3amucu grcia Bbl HCmob30Bain? O0ocHyTe
CBOI1 BBIOOD
Otset: IIpu Bo3BeJeHUM KOMILJIEKCHBIX YHCeJI B CTeNeHb 0oJiee

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




PAlMOHAJBLHO UCIO0JIB30BATH TPUTOHOMETPUUYECKYI0 opMy
3alUCH U 1eliCTBOBATH M0 CJIeAYI0IIeMY NPaBUJLY: IPH
BO3BeJleHHH KOMILIEKCHOI0 YHCJIa B CTeleHb MOYJIb YUCJIA
BO3BOJUTCH B 3Ty CTelleHb, APTYMEHT YMHOKAETCS Ha
NMoKAa3aTeJib CTeNeHH.

Eciu ke ucnosib3oBath ajnreopanyeckyio ¢popmy 3anucu, To
He00X0IMMO B JIAHHOM CJIy4ae 3 pa3a YMHOKMTb YHMCJI0 CAMO HA
ce0s1 (MM MCMOoJIb30BaTh (OPMYJIYy COKPAIIEHHOT0 YMHOMXKEHM )

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

2 -2
1 0 2
A=[ ]B=(—1 3)
-1 3 -3
3 —3
OTtBer:

C:(i& ;f-iL)

2) BeiOepuTe U3 crimcka HUPpPOBBIC CPEACTBA, KOTOPHIC MOTYT
OBITH IPUMEHEHBI JUIs PEICHHS JaHHOH 3a1auu.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

3ananue 2.
1. Haittu matpumy € = 44 — 5B% rne

2 —2
1 4 2
A=( j3=(—1 4)
-1 3 -4
3 —3
OTtBer:

-6 21 -7
L=
( 6 -8 - 1)
2. BriOepute u3 cnucka uuppoBble CPeACTBa, KOTOPhIE MOT'YT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHO! 3aJjauu.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

2 -2
1 4 2
A=( j3=(—1 4)
-2 3 -3
—4 -3
OT1Ber:

VK-2.3.1
YK-2.¥.3




C:(B 5 —3}

—10 18 -15

2. Bri6epuTte u3 cnimcka nugpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.

1. Haiitu matpuny € = 34 — 5B% e

1 -2
a(h 8 2= 5)

—3
OrtBer:
_ (-2 5 -9
€= ( 4 -6 6 )
2. Bribepure u3 crincka mu@poBbie cpecTBa, KOTOPBIE MOTYT

OBITH MPUMCHCHBI JJIA PCIHICHUA ,HaHHOfI 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3amanue 5.
1. Haiitu matpuny C = 44 + 3B ‘. roe

1 -2
a(h 4 2= )

-3
OTtBert:
7 13 17

L=

(— 14 24 -2 5}
2. BriOepure u3 criucka u@poBbie cpesicTBa, KOTOPbIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauu.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3amummure pe3ynpTaT IeWCTBUN HAJ MaTPUIIAMH.

A+0=...
OTtBer: A
2. 3anuiuTe pe3ynbTaT ASUCTBUN HAJ MaTPUIIAMH

A+ (-A) =
OtBet: 0
3. TIpomomxwure hopmyiry

7(A+B)=
Otger: 7A+7B
4. Tlpomomxute hopMyny

YK-2.3.1




5A-5B=
Otger: 5(A-B)
5. Tlpomomxute hopmyny

2 X(4A)=
OTtBeT: SA

10.

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

S 2 5
R
OTtBer:

—8 4)

AB =
(1-’-1- 18
2) Bwibepure u3 cnricka 1u(poBbIe CPEACTBA, KOTOPHIC MOT'YT

OBITH IPUMEHEHBI JUIsI pellieHus JaHHO! 3agaun. O6ocHyiiTe
BbIOOD LK(poBOro cpencTaa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K nndgpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOH 3aaa4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
0016111011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

3agadue 2.
1) Haiitu npousBeaenue matpun A * B, roe

L 4 3
A=G' 32 u3) B=(1 —2)

3 0

OTBer:
—-11 4
AB = ( )
7 -3
2) Bribepute u3 crnricka mupoBbie CPEACTBA, KOTOPBIE MOTYT
OBITh MPUMEHEHBI JIJIS PEIICHUS TaHHON 3a1a4H.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pelieHusl JaHHO 3a1a4u oTHOcHTCA Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKOIIEe
00J1b11011 HAOOp MaTeMaTHUYeCKHX PYHKIHMH B TOM 4YHcJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPMEHTHPOBAHHYI0 HA
NMOATOTOBKY HHTEPAKTUBHBIX IOKYMEHTOB € BHIYMCJIECHUSIMH U

VK-2.V.3
I1K-5.B.1



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

BU3YAJIbHBIM COIIPOBOKACHUCM.

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

e T

2 3 5 _—
OtBeT:
—6 6
AB = (13 —3)

2) Bribepute U3 criricka U(POBBIC CPEACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEHbI J1JI5 peleHusl JaHHo# 3a1a4u oTHocuTcest Wolfram
Mathematica- mporpammuoe o6ecneyenne, BKIIOYAKOIIEE
00.1b1110ii HA00P MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

3aganue 4.
1) Haiiti npousBenenue Marpui 4 * B, e
4 5
0 -2 —3
a=( ) B=1 —3)
2 —4 0
3 0
OrtBer:
—-11 6
AB = [ 4 zz]
2) BeibepuTte U3 cnrcka HMPPOBbIE CPEICTBA, KOTOPbIE MOT'YT OBITH
IPUMEHEHBI JUIs pelleHHs JaHHOM 3a1auu.
a) Microsoft Access
b) Microsoft PowerPoint

C) Wolfram Mathematica

Otger: K nuudgpoBniM cpeacTBaM, KOTOpbie MOTYT ObITh
NpUMEeHEHDI JJIsl pellleHus JAHHOH 3aaa4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOIIEe
00/1b111011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMITbIOTEPHOI a/Iredpbl, OpMEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONPOBOKIEHUEM.

3amanue 5.
Hatitn nmpownssenenue marpui A * B, riie

L 2 3
A=G1 _i ;‘] B= ; —ﬂz)

OTBer:



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

-1 14)
-2 11

2. BriOepute u3 crivcka udpoBbie CPeACTBA, KOTOPHIE MOTYT OBITh
IIPUMEHEHBI IS PELLICHMs TaHHOM 3a1a4yH.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

Aﬂz[

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHOoi| 3a1a4u oTHocuTcess Wolfram
Mathematica- mporpammHoe odecneyeHne, BKIIOYAKOIIEE
00111101 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIbIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YAJIbHBIM CONIPOBOKICHUEM.

11.

3aganue 1.
1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI
2 5
-3 7
OtBer:29

2) OO60CHYITE KaK BBIYHCIIUTH OIPEICIUTEIh BTOPOTrO MOPSIKA.

OrtBer:

J1st TOoro 4roObl BHIYUCJIMTH ONpe/esuTe]b BTOPOro Mopsiaka
HEe00X0IMMO M3 NMPOU3BEJCHHUS JJIEMEHTOB IIABHON ANMArOHAJIHN
BbIYeCTh TNpPOM3Be/IecHHE 3JIeMEHTOB BTOpOi  (M0004HOI)
AAATOHAJIN

3ananue 2.
1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI

o
4 -5

OrBer: -22
2) OO6ocHYITE KaK BBIYHCIUTH OMPEIEIUTENh BTOPOTO MOPSIKA.

Ortser:

1 TOro 4ro0bl BHIYMCJINTH ONpedeJUTe]Ib BTOPOro MOpsaKa
He00X01MMO M3 NMPOU3BeJAeHUS IJIEMEHTOB IJIABHOMH IHATOHAIU
BbIYeCTh MPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

3amanue 3.
1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHUIIbI

s 5
5 3
OTtBer: 23

2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OTBer:

YK-2.V.1



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

Jl1st TOro 4To0bl BLIYHMCJINTH ONpele/inTe/lb BTOPOro MOpsaKa
HeO0XO0UMO U3 NMPOW3BeJEHUs 3J1eMEHTOB IVIABHOM IMArOHAIU
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHOM)
AUATOHAJIN

3ananue 4.
1) Haiitu onpenenuTeb 2-ro MOPsIKa MaTPHUIIbI

s ol
—14 —8
OtBert: (

2) OO0ocHYHTE KaK BBIYHCIIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jlist TOro 4To0bl BLIYMCINTH ONpeleinTe/lb BTOPOro Mopsiaka
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M000YHOI)
AUATOHAJHN

3ananue S.
1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI
o 3l

10 3

OtBer: -5
2) OO60CHYITE KaK BBIYHCIIUTH OIPEACIUTEh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4ro0bl BLIYHMCJINTH ONpele/iuTe/lb BTOPOro Mopsiaka
HEe00X0IMMO M3 NPOU3BEJCHHUS IJIEMEHTOB IIABHOM AMArOHAJIHN
BbIYeCTh TMpPOM3Be/lecHHEe JJIeMEHTOB BTOpOi (1M0004HOIN)
AAATOHAJIN

12.

1 2 -1
3amanue: nana Matpuna | 3 1 2
4 -2 §
Haiinure anrebpandeckue TOMOTHEHUS:
1. Ay
OrtBer: 9
2. Ay,
Oteer: -7
3. Aj,
OtsBer: -5
4. Ay
OTtser: 10

S. A

YK-2.V.1




OTtBer: -5

13.

Uemy paBeH onpeaenuTenb TPEYroJbHON MaTPUILbI?
OTBeT: onpeeanTeb TPEYroJbHOM MaTPUIILI paBeH
NMPOM3BeIeHUI0 3JIEMEHTOB IJIABHOM 1MATOHAJIN.

YK-2.3.1

14.

O6o3Hauum Ay, A, ..., A, — CTPOKH MATPUIIBI I .y Cloi wui By -
NeHCTBUTENIbHBIC YUCIA.
Ecnu cymecTByeT Takoit HabOp 4ucen, Cped KOTOPBIX €CTh XOTS-
OBl OJTHO YUCJIO OTIMYHOE OT HYJIS, U IIPU STOM JIMHEHHAs
KOMOUWHAIIUSI CTPOK MaTPHIIbl C STUMHU YUCIIAMH paBHA HYJIEBOI
CTpOKE:
a4, + a4, +--+a, 4, =0,

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

OtBet: Takue CTPOKM MAaTPHIIbI HA3BIBAKOTCHA JHHEHHO
3aBUCUMBbIMH

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

15.

ITycts Matpuisl A 1 Al y1oBIETBOPSIOT yCIOBHIO
A'A1=AYTA=E, rae E — exunnunas MaTpuiia n -ro NopsiKa.
Kaxk Ha3pIBaroTCs Takue MaTpuiibl?

OtBer: Takne MaTpUIbI HA3BIBAKTCH 00PATHBIMH MATPULIAMH
110 OTHOILEHHIO APYT K Apyry (Al — obparHasi kK A, u A —
obpaTHasi K A™Y).

VK-2.3.1

16.

3ananue 1. Haiitu matpuny X u3 ypaBHenus 4 # X = B rue
-1 2 =7 -4
4= (—2 5) 5= (—1? —9)
Ortser:
/12
X= (—3 —1)
3ananue 2. Haiitn matpuny X u3 ypaBaenus A * X = B, rae
(-1 2 _(—9 —4
A_(E —4} 3_(23 10)
Ortser:
_(5 2
X= (—z —1)
3ananue 3. Haiitn matpuny X u3 ypaBaenust A * X = B, rue
-1 3 —-10 -7
A= B=
( 2 —4} ( 14 12)
Otger:
(1 4
xX= [_3 _1)
3ananue 4. Haittu matpuny X u3 ypapHenust A * X = B rnue
1 -2 9 6
A= BE=
(3 —?) (2‘3‘ 19)
Ortser:

x=(5 %)

Bananue 5. Haiitu matpuny X u3 ypaBuenust A * X = B, rae

YK-2.V.1
IIK-5.B.1




4= @ :g] 5= @.i 152)
OTBer:
x=(5 %)

17.

Kak Ha3piBaeTcs cuctema ajaredpanyecKux ypaBHEHHM, KaXa0e U3
KOTOPBIX SIBJISICTCS TUHEHHBIM?

OtBet: Takasi cucTeMa ypaBHeHHd Ha3bIBaeTCsl CUCTEMOM
JINHENHBIX aJre0panvyecKnux ypaBHeHHU

YK-2.3.1

18.

Kakue MeTosbl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

OtBer: MeToAbl pelieHUsI CHCTEM JIMHEHHBIX ajredpandeckux
ypaBHeHuii: meTroa Kpamepa, meton I'aycca, MeTox MAaTPHYHBIX
YPaBHeHHIi (C MCIOJIb30BAHHEM 00PAaTHOM MATPHUIIbI).

YK-2.3.1

19.

CpaBHuTE yCI0BUS IPUMEHEHUSI METO/IOB PELIECHUS CUCTEM
JUHENHHBIX ypaBHeHHH. Kakoil MeTo]] pereHus: cucTeMbl IMHEHHBIX
anreOpanyecKnX ypaBHEHUH MPUMEHSIOTCS B TOM CIlydae, €Cliu
OIIpeIeIUTENb MAaTPHUIIbl CHCTEMBI PaBEH HYIIO?

OtBer: Ecim onpegeanre/ib MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBbI
JIMHelHbIX ypaBHeHuil ['aycca, npyrue meroabl (MeTox
Kpamepa u MeToa MATPUYHBIX YPaBHEHHI) MOI'YT
NPHUMEHATHCS NPH YCJIOBHH, YTO MATPUILIA CHCTEMbI
KBaJpaTHas U ONpeJe/INTe b e¢ He PABEH HYJII0.

VK-2.V.3

20.

CpaBHuTE yC0BHs MIPUMEHEHHSI METOJIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO pelIeHNs] CHCTEMBI JTMHENHBIX
anreOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM ciydae, €Cliu
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaIpaTHON?

Oteer: Ecin MmaTpuua cucremMsl He KBaapaTHas (T.e.
KOJINYEeCTBO HEM3BECTHBIX U KOJIHYECTBO YPABHEHUH He
COBIIA/1210T), TO PUMEHAETCH TOJAbKO METO/ UCCICAOBAHUA
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, 1pyrue Meroanl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHHM ) MOI'YT
NPUMEHATBLCH NPH YCJIOBHH, YTO MATPHLIA CHCTEMBI
KBA/IPATHAS M ONIpeJe/IMTe/b ¢ He PABEH HYJII0.

YK-2.¥V.3
OIIK-1.3.1

21.

ITpu kaKOM yCIIOBUM OJTHOPOJIHAsA CUCTEMA JIMHENHBIX YPABHEHUN
MMEET HEHYJIEBOE penieHue?

OtBer: OgHOpPOaHASI CHCTEMA JINHEHHBIX YPABHEHHMI HMeeT
HeHYJIeBOe pellleHNe TOIAa U TOJbKO TOI/Aa, KOrjaa eé panr
MEHbIIE YHCJIA HEM3BECTHDIX.

VK-2.V.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOM
Ka)KJ1as TOYKa Ha IUIOCKOCTH OIIPENEIAETC IBYMs YUCIaMHU -
MIOJISIPHBIM YTJIOM M MOJSIPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3bIBAETCH MOJISIPHOM
CHCTEMOI KOOpPAUHAT.

VK-2.B.2
OIIK-1.3.1

23.

Kak Ha3pIBaeTCsl CUCTEMa KOOPJIMHAT, B KOTOPOH KaXk/iasi TOUKa B
POCTPAHCTBE OIpeaesseTcs TpeMs ynciaamu - (I, 6, @), Tae r—
panuyc-BEeKTOp TOUKH, 6 U (¢ — 3eHUTHBIN U a3UMYTAJIbHBINA YTIIBI
COOTBETCTBEHHO?

VK-2.V.1




OTtBer: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcsl chepudeckoit
CHCTEMOI KOOPAUHAT.

24,

Urto Takoe BeKTOp?
OtBet: BekTOpOM Ha3bIBaeTCsl HANIPABJIEHHBIH OTPE30K.

YK-2.3.1

25.

Kaxk Ha3biBaeTcst BEKTOp, Ha4au0 KOTOPOIro COBIAIAET C €ro
KOHIIOM?

OTtBer: BekTop, HAYaJI0 KOTOPOI'0 COBNAJAET C €ro KOHI[OM,
Ha3bIBaeTCsl HYJIeBbLIM BEKTOPOM.

VK-2.3.1
OIIK-1.3.1

26.

[To kakoit popmyIie onpeaenseTcs CKaasIipHOe TPON3BEACHNE
BEKTOPOB?
OtBer: CkajisipHOe Ipou3BeeHNEe BEKTOPOB onpeaessieTcs 1mo

dopmyae lal = |b| = cosa

VK-2.V.1

217.

I[To xakoil popmysie BBIYUCIAETCS CKAISIPHOE POU3BEIACHHE

BEKTOPOB @ M b , €CIIM M3BECTHBI KOOPIMHATHI BEKTOPOB B
nekaptoBoii cucreme (B cucreme : 0X, Oy, 02)

OtBer: CkaJjisipHoe Npou3BeJeHHEe BEKTOPOB OmpeeisieTcsl mo
dopmyne a, b, +a,b, + a b,

VK-2.B.2
[1K-5.B.1

28.

ITo Kakoii (opMyIIe BHIUUCISETCS BEKTOPHOE TIPOU3BEICHUE

BEKTOPOB, €CITH U3BECTHBI HX KOOPIAUHATHI B JICKAPTOBOM CHCTEME

koopauHart (X, Y, 2)?

OtBet: BekTopHOE Npon3Be/ieHHe BEKTOPOB ONpe/IessieTcs Mo

(popmy.re
i j ok

Xy ¥

YK-2.V.1

29.

[To xakoii popmyiie onpenenseTcs MOIyJIb BEKTOPHOTO
MPOU3BEJICHUS BEKTOPOB?
OtgBer: BesimunHa Mo1yJjisi BEeKTOPHOI0 NPOU3BeIeHUs

BEKTOPOB onpexnesiercs mo gopmy.e |al = |b| = sin(ab)

YK-2.V.1

30.

Yemy paBHO pacCTOSHHE OT TOUKH /10 IPSIMOiL?
OtBer: PaccTosiHMEe OT TOYKHM /10 IPSIMOM PABHO JJIMHE
NEePHEHIMKYJISIPa, ONYIIEHHOI0 U3 JAHHOM TOYKH HA NPSAMYIO.

VK-2.B.2

31.

3amanne 1. CocTaBUTh ypaBHEHHE MPSMOM MPOXOAAIIEH depes
x+2 y—9

touky M(2,4) u nepreHUKyISIPHON MPAMOiA = = i

OTBer 3ammcaTh B BHUAE YpaBHEHHsS TMPSMOH C  YIJIOBBIM

KodduUImeHTOM

OrBer:

¥y=-—1,25x+6,5

3aganue 2. CoCTaBUTh YpaBHEHUE NPSIMOM MNPOXOASIIEH uepes
TOUKY M(1,—4) u HEPIEHINKYISPHOM npsAMOi
—4x —5y+14 =10,

OtBer 3amucaTh B BHUAE YpPAaBHEHHS TMPSMOH C  YIJIOBBIM
Koa(urmeHTOM

OrtBer:

YK-2.V.1




¥y=1,25x—5,25

3amanne 3. CoCTaBUTh ypaBHEHHUE MPSMOM MPOXOASIICH uepes
xtle _ y—9

touky M(—1,—3) u mapaienbHON MPAMOi

—4 -5
OtBer 3ammcaTth B BHUJEC YypaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
Otger:

¥y=1,25x—1,75

3aganue 4. CocTaBUThb YpaBHEHHE MPSIMOM MNPOXOASIIEH uepes

Touky M(1,—1) u nepueHIUKYIAPHOM npsMoi ¥ = —5x + 2,
OtBer 3ammcarb B BHUJAE YPaBHEHHS NPAMOH C  YIJIOBBIM
K03 (hUImeHTOM

OTBer:

¥y=02x—1,2

3ananue 5. CocTaBUTh ypaBHEHUE NPSIMOM HPOXOJAIIEH uepes
x+1 v—6

touky M(3,1) v nepreHIuKyIAPHON MPAMOit gy = e

OtBer 3ammcaTh B BHUAE YpPaBHEHHsS TMPSMOW C  YIJIOBBIM

ko3 urmenToM

Otsert:

y=-1,25x+4,75

32.

Kakum ypaBHeHHEM OMMCHIBAETCS TUNIOCKOCTh B IEKAPTOBBIX
KoopauHaTax (X, Y, z)?

OtBet: B 1ekapTOBBIX KOOPAUHATAX YPABHEHHE MJIOCKOCTH
(KaHOHHYeCKOe ypaBHEHHUE IVIOCKOCTH)
Ax+By+Cz+D=0

VK-2.3.1
[IK-5.3.1

33.

ChopmynupyiiTe  HEOOXOIUMOE W  JIOCTATOYHOE  YCIIOBUE
NapaJuIEIbHOCTH MIPSIMON U TUIOCKOCTH.

Otser:

J1st Toro, 4ro0pl mpsiMasi M IJIOCKOCTh ObLIM NapaJlie/IbHBbI,
Heo0X0AUMO M JOCTATOYHO, 4YTOObI BEKTOP HOPMAIU K
IVIOCKOCTH M HANPABJAIIMHA BEKTOpP MNpPAMOH  ObLIM
NepHeHIuKyJIAPHEL.

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

34.

KakuMm ypaBHEHHEM ONKCHIBACTCS TpsMas, MPOXOMAAIIas uepe3
TOYKY (Xo, Yo, Zo) M UMEKOLIas HANPaBSIIONIMA BEKTOp C
koopauaatamu (I, m, n)?

OTtBeT: YpaBHeHHE NPAMOM, MpoXoasilieil yepe3 Touky (Xo, Yo,

Z0) ¥ UMeEIIAsi HANPABJSIIOIINNA BeKTOp ¢ Koopaunatamub (|,

X=X =¥ Z—I|
M, N) uMeeT BUJ {°=}”= 0

m n

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

35.

KakuMm ypaBHEeHUEM OMUCHIBAETCS MpsiMasi, IPOXOAdIlias Yepe3 IBe
TOUKH (X1, Y1, Z1) 1 (X2, Y2, 22)?
OTtBet: YpaBHeHuUe NPSIMOii, IPOXOsilIeill Yepe3 ABe TOYKH (X1,

YK-2.V.1
OIIK-1.3.1




=X _ ¥y _ ==
R | B | P |

Y1, Z1) u (X2, Y2, Z2) ©”MeeT BU]

Kakum 06pa3om MOKHO 3a/1aTh MPSIMYIO C TOMOIIBIO IBYX VK-2.B.2
36. TIJIOCKOCTEM?
OtBeT: YpaBHeHHe ABYX NlepeceKarouXxcs MJI0CKOCTeH — 3T0o
YPaBHEHMe NPSAMOii B IPOCTPAHCTBE
C momoIpio Kakoi (hOpMyIIbl MOXKHO HAUTH YTOJ MEXKITY YK-2.V.1
NPAMBIMH? VK-2.B.2
37. OTBeT: yroja Me:xay NpsiMbIMU MOKHO HAWTH U3 (GOPMYJIbI
Az —
cos@ = In__ll'sITz_I" rje @; U €, — HANpaBJSOINe BEeKTOPbI
1 2
NPSIMBIX
Hopwmaib k mimockoctu umeet koopaunatel (A, B, C); koopauHaThl YK-2.V.1
HaIMpaBJIoNIEro Bekropa npsmoii (I,m,n)/ YK-2.B.2
C noMo1bio Kakoil popMyITbl MOKHO HANTH yroil MEXIY MPSIMOH U
IJIOCKOCTBIO?
38. OTBeT: yrosa Me:xay NpsiMoi M IJIOCKOCTbI0 MOKHO HAWTH U3
(popmyibl
. |Al + Bm + Cn|
51 ‘P = P -y ) o -y )
VA*+ B +C-VIF+m® +n”
[To xakoit popmyse MOKHO ONPEAETUTh PACCTOSIHIE OT TOUKH J10 VK-2.V.1
IJIOCKOCTH? [IK-5.3.1
39. OtBer: PaccrosiHue OT TOYKH 10 IJIOCKOCTH PABHO
Axy+By,+Cz +D
| "_A i ':'B +cD | , rre (A, B, C)- koopanHaThl HOPMAJIH K TNIOCKOCTH;
JATIETrcE
(Xo, Yo, Z0) KOOPAMHATHI TOYKH.
Harnumure KaHOHUYECKOE YpaBHEHUE DIUIUIICA. VK-2.B.2
OtBer: KaHOHNYecKkoe ypaBHeHHUe JJIJIMIICA UMeeT BH]
40. 2 2
x N ¥y 1
a® b?
Hanuumre kaHOHHYEeCKOe ypaBHEHUE THUIIepOOpBI. YK-2.V.1
OtBer: KaHoHHYecKkoe ypaBHeHHe THNep00Jibl HMeeT BUJ
41. 2 z
Y 1
a> b?
Hanummure kaHoHNYeCKOe ypaBHEHHE 11apadoibl. VK-2.B.2
42. OtBer: KaHOHN4YecKoe ypaBHeHHe Napado/ibl HMeeT B/ [IK-5.3.1

y:=2px

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / audd. 3auera

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeactaBieHsl B Taduuie 16.

Ne /m [Tepeuens BompocoB (3a1a4) ans 3adera / audd. 3auera

Kon
WHJIAKATOpa

Y4eOHBIM MJIAHOM HE TPEAYCMOTPEHO

MpEJICTaBJICHBI B Ta0wmie 17.
Ta6muma 17 — [lepedens TeM aJisi KypCOBOTO MPOEKTHUPOBAHMUSI/BBITIOHEHUS KyPCOBOM pabOThI

[lepeuenr TeM nns KypcOBOTO TPOEKTHUPOBAHUS/BHIOIHEHUS KypCOBOW pabOThI




[TpumMepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHUS

Ne i/nt b
KypCOBOI pabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bonpockl [uid npoBeneHHs IPOMEXYTOYHOM aTTecTallMd B BHJE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHBb BOIIPOCOB JJIsI TECTOB

e [IpumepHBIil IEpedeHb BOMPOCOB 7151 TECTOB Ko
1/ PHMED p P g WHJUKATOpa
TumnoBoil BapuaHT TECTOB
1 cemectp
1 | Jana matpuna 1) a,, VK-2.V.1
OIIK-1.3.1
a a 2) -ag
A= ( 11 1:)_
Qg Con
woE 3) ay,
Eé anredpanveckoe
JIONIOJIHEHHE A, 4) —axp
PaBHO... Otser: 3)
2 | I3 npuBeIéHHBIX di;  djz VYK-2.V.1
a a
MaTpul] 0OpaTHbIE 1) 21 22 [IK-5.B.1
0 ay
CYILIECTBYIOT Y
MaTpHII. . . 0 0 ayp
2) |0 0 a
0 0 ag
Ay A4y Ay
3 | 0 az; ap
0 0 a,,
9 Q2 3
4) (ﬂzi flzz ﬂ:a)
0 0 0
Ortger: 3)
3 | Kakum meromom moxuo | 1)  I'. Kpamepa YK-2.3.1
CLIUTD CUCTEM OHK-1.3.1
P v 2) K.®.Taycca
ONpeIeTUTENb OCHOBHOM
MATPHIIBI KOTOPOH paBeH 3) ¢ oMol 00paTHOM MATPHUIIBI
HYJIO 4)  mo6BIM crIOCOOOM




OrtBer: 2)

Cucrema copmectHa | 1)  OGoubiie 1 VK-2.3.1
TOrZa W TOJBKO TOTJA, | 2) PaHT MATPHIbI CHCTEMbI paBeH
Korja... PaHTy paclIMPeHHOi MaTPHIIbI
CHCTEMBI
3) panr pasen 0
4)  panr paseH 1
OrtBer: 2)
Jlasi BEKTOPOB 4 u b | 1) BeKTOPHI HEPIEHANKYISAPHEI YVK-2.V.1
BBITOIHSIOTCS YCIIOBHS: 2) BEKTOPHI MapajlIeIbHbI [IK-5.3.1
3) BEKTOpbI MapaJUiejbHbI U HE MOTYT
by by by JeXKaTh HA OJJHOM IPSIMOU
Gy @y Gz 4) BeKTOPBI JIeKAT HA OTHON MPAMON
roraa.... AJIH NAPaJLIeIbHbI
Ortger: 4)
Bekropnoe 1) komnuHeapHoit  miockoctH, B | YK-2.3.1
IPOM3BEICHUE BEKTOPOB KOTOPOH JIe)KaT MepeMHOKaeMble
aub- o0 BEKTOP. .. BEKTOpa
2) mepHeHIUuKY.ISIPHbIH
MJIOCKOCTH, B KOTOPOii Jiexat
nepeMHOKaeMble BEKTOPbI
3)  Hy’neBoi
4)  coBHmAmAOIMUA C OJHUM W3
MIEPEMHOXKAEMBIX BEKTOPOB
Ortser: 2)
PaccTostHue OT TOUKHM 10 1) |Axg+Byy+C| VK-2.3.1
TUTOCKOCTH MOKHO VAZ+B VAZ+C7 OIIK-1.3.1
BBIUMCIIHUTH 1o 2) Ay As+B) Ba+Cy Ca
popmyie... \Jllﬂf+5'f+€f- u|IA§+E§+C§
[Axg+Byg+Czg+D|
3) —
VAZ+BZ +C2
4) |dm+ Bn+Cp|

VAT BT+ m tnt +p7




OrtBer: 3)

8 | I'eomerpuueckoe wmecto | 1)  rumepbosoi YK-2.3.1
TOYEK TUIOCKOCTH, CyMMa 2)  mapaGonoit
pPacCTOAHUN OT KauIa0i
U3 KOTOPBIX [0 JBYX 3)  OKpyKHOCTBIO
JAHHBIX ~ TOYEK  ITOH | 4)  3yyumcom
TUIOCKOCTH ecTh
OrtBer: 4)
BEIMYMHA TIOCTOSTHHASA,
Ha3bIBACTCH. ..
9 | Haiitu ypaBHEHHE 1) x+1 _ y-z2  z—4 VK-2.3.1
OpsIMOM,  TPOXOAIIEH -3 2 4
qyepes TOYKY 2) x+1 _ y+2 _ Z+4
A(—1;2; 4), ’ ’ *
HEepPIEHIUKYIISPHO 3) x-1_ y-2 =z—4
-3 -2 -4
TUIOCKOCTH
3x-2y-4z+1=0 4) % = i = #
Ortger: 1)
10 | Pemmth cucremy | 1) x=0,y=1,z=-3 YK-2.3.1
JMHEHHBIX  ypaBHEHHI 2)  x=0,y=1,7=-2
METOAOM l'aycca
x+y+z=-2 3) x=0,y=-1,2z=2
2x —y + 3z=-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Ortger: 1)
11 | Beruucnuth 1) (_1 _5) YK-2.V.1
7 2
[IK-5.B.1
2 -1y (1 -2 2 (7 2
(j_ 2)(3 2) ) (1 n}
0 o0
3 (1 =)
7 2
9 (Ce 21

OrBer: 1)




12 | dana matpuna 1) @ais YK-2.V.1
[1K-5.3.1
A_(ﬂ,ll ali) 2) —yz
\ay  axp/
3) Qi
Eé anrebpanveckoe 4 —ay
JIOTIOJIHEHHUE Ay
OrtBer: 2)
PaBHO. ..
13 | Marpuua ATt 1) At-Aax 44t VK-2.3.1
Ha3bIBaeTcs  OOpaTHOM ) Atoaz1
MaTpuIe A, eciu
BBITIOJIHSETCS YCIIOBUE 3) AT-A=A-AT=E
4 At-A=0
OtBert: 3)
14 CKaﬂHpHBIM 1) |c_£| | E| Arccos o YK-2.3.1
NPOM3BEACHUEM  JBYX -
= 2) la | b| ctg a
HCHYJICBBIX BEKTOPOB @
u b HasbiBaercs 9ACIO0, | 3) |E||E| COS ot
paBHoE. .. .
4)  lalbltge
Ortser: 3)
15 | Yemy paBHO cmemanHoe | 1) O YK-2.V.1
NIPOM3BEICHUE BEKTOPOB 2) 1
aba
3) -2
4) 2
Ortger: 1)
16 | VpaBHenue npamoit, | 1) (x—a)+(y—b)=0 YK-2.3.1

MPOXOJIAIIECH 4Yepe3 IBe
TOYKH MO>XXHO COCTAaBUTH

o gopmyze...

¥Y-¥ I—x
2) 1 _ 1
¥—ri e |

3) Alx —x,) + B(y—¥,) =0

4) }r—}ru=k(x—xﬁ]




OrtBer: 2)

17 | I'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpBIE 2)  oxpysHOCTS
XapaKkTePU3yIOT
SKCLEHTpUCHTET €& > 3)  rumepGouay
HpeICTaBIseT COOOi 4)  samwmc
OrtBer: 3)
18 c 1) nmeliCTBUTEIBHOMN OCBHIO VK-2.V.1
OtHomieHHe —
4 2) acUMITOTOMR
Ha3bIBACTCH. ..
3) JIKCHEHTPUCUTETOM
4) (hoKaTbHBIM PAIHYCOM
Orteer: 3)
19 | Haiitu ypaBHeHHE | 1 x+l  y-2  z—4 YK-2.V.1
npsiMOi,  TIPOXOosIIeH 3 2 -4 TIK-5.3.1
x+1 V+2 Z+4
uepes TOUKY |  2) == =
3 2 4
A(—1;2;4),
3 x—1 y-2 z—4
NEePIEHINKYIISIPHO ) = 5 .
IUIOCKOCTH
4 x+1  y+2d  =+4
3x-2y-4z+1=0 ) T, T .
Orser: 1)
20 | Onpenenuts kakoe | 1) x +y--8x=0 VK-2.3.1
aBHEHUE JTMHUH .
P 2)  x=-2,/25—47
COOTBETCTBYET :
napaoore. .. 3) -2x*+3y”-4x+15y+4=0
4)  x+4y-2y%-5=0
Ortger: 4)
21 | Pemuts cucremy | 1) x=0,y=1, z=-2 VK-2.3.1
JIMHEHHBIX  ypaBHEHHI 2)  x=0,y=-1,2=2
METOJIOM l"aycca




xt+yt+z=2
2 —y+3z=10
—x+2y—z=-5

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

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

OrtBer: 4)
22 | Bpuuciautb YK-2.3.1
-1 -1 4 -2 7 1
[ 11 )(3 3) [ 7 n)
7 0
) (5 o)
0
G5
0
(5 7)
Ortger: 2)
23 | Kakas u3 rtouek nexur | 1) (0; 3) YK-2.3.1
Ha npsiMor y = —2X +1? | 2) (-1; 3)
3) (2:3)
4) (1)
OTger: 2)
24 | Tlpsmasty = 2X + 5 1) tg(5) YK-2.3.1
o0pasyer ¢ 2) tg(-2)
MOJIOKHUTEITHHBIM 3) arctg(2)
HanpasieHuem ocu OX 4) g (2)
yroJ 0., PABHBIN. .. Ortger: 3)
25 | Yroa Mexy npsiMbIMH 1) tge= ‘ YK-2.3.1
14145
y=x+1 y=5+3
onpeenseTcs o 2) TE‘P'—‘1+H$5
dbopmyre: - (s)
3 tge= |1+1:-|:—5:I
4) tg{p'_‘1+1s5

OrBer: 1)




26 | Ilpn pemieHHUH CUCTEMBI 1) g g‘ YK-2.3.1
JUHEUHBIX  YpaBHEHUMU
{4211413;;:58 no | 2 i —37"

MIPaBHITY Kpamepa 3) 5 3

onpeennuTens A HMeeT 8 7

)3
OrtBer: 2)

27 | Ilpu pemieHuH CUCTEMBI 1) (2;-1) YK-2.V.3
JUHEWHBIX  YpaBHEHHMH 2) wmerton Kpamepa HenmpumeHuM IIK-5.3.1
{xl—I- 2x,=10 3) (1;2

4x, +8x,=1 5 (21
METOJIOM Kpamepa Orger: 2)
HOJTy4€H OTBET. . ..

28 | Pemuth cHCTeMY 1) (1;0;0) YK-2.3.1
JIMHCWHBIX ~ ypaBHEHUIA 2) (0;1;0)
merosioMm Kpamepa: 3) (0;0;1)

X, tx,—x3=0 4) (1;0;1)
Efl__zii ii: ; g Ortger: 4)

29 | IlokazarenbHas  ¢opma 1) NE) ei%n YK-2.3.1
KOMIUIEKCHOTO YuCIia o
z=-1+iumeer BUn: 2) w.,’Ee:

3) v2e'T
4) »’EEEE
OrtBer: 2)
30 | Moaynb KOMITJIEKCHOTO 1) 0 YK-2.3.1
qHclia Z = —i paBeH: 2) 1 IK-5.3.1
3) 2
4) 5
OrBer: 2)

CucreMa OIleHUBAaHUS TECTOBBIX 3aIaHUI:
1 Tun) 3amaHue KOMOMHUPOBAHHOTO THUIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 HYETHIPEX
MpEeJIOKEHHBIX U 000CHOBaHHWEM BhIOOpA CUMTAETCS BEPHBIM, €CJIM MPaBWIbHO YKa3aHa 1udpa

U TPUBCACHDLI

KOHKPETHBIE apTryMEHTHI,

UCTIONIb3yeMble TPH BHIOOpE OTBETA.

IlomHOE



COBMAJICHHE C BEPHBIM OTBETOM OLIEHHUBAeTCs | OaljioM, HEBEPHBIN OTBET WIIH €T0 OTCYTCTBHUE —
0 Gamos.
2 Ttun) 3agaHue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM HECKOJIBKHUX BApUAHTOB OTBETA W3
MPEIJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BBIOOpa CUMTAETCS BEPHBIM, €CIIHM MPABHIBHO
yKa3aHbl TUGPBI U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yEeMbIE TIPH BBIOOPE OTBETOB.
[TonHOE coBmazieHue ¢ BEPHBIM OTBETOM OlLlIeHHMBaeTcsl 1 0aiom, eciiy AOMYIIEHbl OIIUOKU WU
OTBET OTCYTCTBYET — () 6aIIoB.
3 Tun) 3amaHue 3aKpBHITOTO TUIA HA YCTAHOBJIEHHWE COOTBETCTBHSI CUMTACTCS BEPHBIM, €CIU
YCTAQHOBJICHBI BCE COOTBETCTBHS (MIO3UIMM W3 OJHOTO CTOJOIa BEPHO COIMOCTABJICHBI C
MO3UIUSAMH Apyroro ctojbua). [lonmHoe coBnazeHue ¢ BEpHbIM OTBETOM OlieHHBaeTcs 1 6amiom,
HEBEPHBII OTBET WK ero oTcyTcTBHe — () 0amioB
4 tun) 3amaHue 3aKPBHITOrO THUIA HA YCTAHOBIIEHHE IOCIEIOBATEIBHOCTH CUUTAETCS BEPHBIM,
€CIIM TPaBUJIBHO YyKa3zaHa BCs mocienoBarenbHOCTh mudp. IloaHoe coBmazeHune ¢ BEpPHBIM
OTBETOM OllIeHHBaeTcs | Gaiom, eciu JOMyIIeHbl OIHOKH U OTBET OTCYTCTBYeT — 0 Oasios.
5 Tun) 3amaHue OTKPBITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUYHUTACTCS BEPHBIM, €CIU OTBET
COBMAJIaeT C JTAJOHHBIM IO COAEpkKaHWIO W mTojHoTe. [IpaBUIBHBIM OTBET 3a 3aJaHue
olleHuBaeTcs B 3 Oaiia, €Clii JOMYIIeHa OfHa OIHUOKa \ HETOYHOCTH \ OTBET MPaBUIIbHBIN, HO HE
HOJHBIN - 1 6asu1, ecu gomyineHo 6osiee 1 ommOKH \ OTBET HEMPAaBUJIbHBINA \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HON (hOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [TepeyeHp KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  HPOIEIyphl  OLICHUBAHUS
UH/IMKATOpPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAep)Karcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIIUX TOPSAOK M MPOLEAYpPY
IPOBEIECHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOYHON aTTecTalMy 00ydaroImuxcs
I'VAIL

11. Meroauueckue ykazaHus JUIisi 00y4aroMIUXCsl 10 OCBOCHUIO UCIUIITUHBI

Lenbto MUCHUIUIMHBL SBJISIETCS — TMOJIy4YeHHE CTYJEHTaMH HEOOXOAMMBIX 3HAHUH,
YMEHUI ¥ HAaBBIKOB B 00JACTH aHAJUTUYECKON T€OMETPHH U JIMHEHHOM anreOphl, pa3BUTHE
MIPOCTPAHCTBEHHOT'O IMPEJICTABICHUSI CTYACHTA; BOOOpPa)XEHMS; JOTMYECKMX U  CUETHBIX
CIOCOOHOCTEH; OpPraHW30BAaHHOCTH MpPU NPOBEIEHUH OOJbIIEro oO0beMa BBIYHUCICHUH;
WCIIOJIb30BaHUsl MAaTEMaTUKU JUIsl pPElleHUs] KOHKPETHBIX 3ajjad, 00ecledeHHe OCHOBBI JUIsS
IIPUMEHEHUs] MaTEMaTUYECKUX METOJOB HCCIENOBAHUSA, MOACIUPOBAHUSA, IIPOCKTUPOBAHUS,
ONMHUpAIOUIYIOCd Ha JaHHYI0 JUCHUIUIMHY, KOTOpblE WIparoT Bce OONbIIyI0 pPOjib B
COBPEMEHHOM HAYKE U TEXHUKE.

11.1. Meroauueckue ykazaHMs s OOy4aroIUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
marepuaa

OcHOBHOE Ha3HAYEHME JIEKIIMOHHOTO MaTepualia — JIOTHYECKH CTPOMHOE, CUCTEMHOE,
rITy0OKOe ¥ sICHOE M3JI0KEHHEe y4eOHOro marepuaina. HazHaueHHe COBpEMEHHOH JIEKIUH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MHPOPMALIMIO 10 TEME, @ B OCBOCHUU
(GbyHIaAMEHTAIBHBIX TPOOJIEM JWCHUIUIMHBL, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIINX
JOCTHKEHUHM HayyHOH MbIciU. B yueGHOM mporiecce JIeKIUs BBITOIHAET METOJ0JI0THUECKYIO,
OpraHU3alMOHHYI0 W WH(OpManuoHHYIO (GyHKIUA. JIEKIUS pacKphIBACT TMOHSITHHHBINA
anmapar KOHKPETHOW oOyiacTH 3HaHus, €€ MNpoOieMbl, AAaeT IEeIbHOE NPEACTaBICHUE O
IMCIUITIMHE, TOKA3bIBAET B3aMMOCBS3b C IPYTUMH AUCIHUITITHHAMH.

[lnanupyemble pe3yabTaThl IPH OCBOSHUH 00yYalOMMUMUCS JIEKIIMOHHOTO MaTepHraa;




— IOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONPENEINACTCS 1EJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— II0JIy4Y€HHE OIbITa TBOPUECKON pabOThl COBMECTHO C IIPENIOAABATEIIEM;

— pa3BUTHE MPO(ECCHOHATBHO-ACTOBBIX KAauecTB, JIIOOBM K TpEAMETy H
CaMOCTOSITEJILHOTO TBOPYECKOI'O MBILLUICHHUS.

— MOsIBJIEHHE Heo0XOIUMOro HHTepeca, HEOoOXOIUMOro sl CaMOCTOSITEIbHOM
paboTHI;

— IIOJIyYEHUE 3HAHUI O COBPEMEHHOM YPOBHE pa3BUTUS HAyKU U TEXHUKU U O
MIPOTHO3€ UX PAa3BUTHS HA ONVDKANIINE TO/bI,

— HAy4YUThCS METOIMYECKH oOpalaThiBaTh Marepuall (BbIAEIATH TJIABHBIE MBICIH U
MOJIOKEHUSA, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IM4HbIX
(bopmyIHpoBKax);

— MOJIy4€HHE TOYHOIO MOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHSTUH.

JIeKnMOHHBIA MaTepual MOXKET COMNPOBOXKIATHCSA JIEMOHCTpaUMEd ClIailoB H
WCIOJIb30BaHUEM Ppa3/IaTOYHOTO MaTepuala MpU MPOBEACHUH KOPOTKHX AMCKycCHUi 00
0COOEHHOCTSIX IPUMEHEHHUS OTACIBHBIX TEMATHK O JUCIUTUINHE.

CTpyKTypa NpeaoCcTaBiIeHUs JEKIMOHHOTO MaTepraa:
— Omnpenenenns MaTeMaTUYECKUX TEPMUHOB.
—  @opMyIMpPOBKA TEOPEMBI.
— JloKa3arenbCTBO TEOPEMBI.
— HMnmoctpupyromuye npumepsl.

11.2. Metoauueckue yka3aHus JUIsl OOydaroIUXcs 0 IPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI
[IpakTrHyeckoe 3aHATHE SBISETCS OAHOM U3 OCHOBHBIX (DOPM OpraHM3aLUU y4eOHOIrO
mpolecca, 3akjIloYarollelics B BBIIOJHEHUU OOYy4YalOUIMMHCS TOJ  PYKOBOJICTBOM
IpernojiaBaTenss KOMIUIEKca Y4eOHBIX 3aJaHUi C 1IE€JbI0 YCBOEHHS HAyYHO-TEOPETHYECKUX
OCHOB Y4eOHOH JUCHMIUIMHBL, NPUOOPETEHHs YMEHUHW M HABBIKOB, OIbITA TBOPYECKOU
NEeATEIbHOCTH.
Lenbto mpakTH4ecKOro 3aHATHS JUid  OOydarollerocs SBJIsETCS  IPUBUTHE
o0yyaromeMcsi YMEHUI U HaBbIKOB MTPAKTUYECKOHN 1€ATENIHOCTH 110 U3y4aeMOM JUCLUIUINHE.
[Inanupyemble pe3ynbTaThl IPU OCBOEHUU 00yYarOIeMcsl MPAKTUYECKUX 3aHSITUMN:
— 3aKpervieHue, yriyoieHue, pacliipeHre 1 JeTaau3aus 3HaHuH MpU pelieHNH KOHKPETHBIX
3az1ay;
— pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEN, CAMOCTOSITEIbHOCTH MBIIIJIEHHSI, TBOPUYECKOM
AKTHUBHOCTH;
— OBJaJIcHHE HOBBIMH METOJJaMH U METOJIMKAMHU M3Y4YEeHUsI KOHKPETHON ydeOHOH
JUCIUIINHBI,
— BBIPa0OTKA CIIOCOOHOCTH JIOTHUECKOTO OCMBICIICHHS TTOJTyYECHHBIX 3HAHUH 151 BBIITOJIHEHHS
3aIaHUM;
— o0ecnedyeHre palMoOHAIBHOTO COYETaHMsI KOJUIEKTUBHOW U MHAUBUIYaJIbHOM Gopm
00yJeHUsI.
QyHKIUU TPAKTUYECKUX 3aHATUN:
— II03HaBaTEJbHAS;
— pa3BUBaOILAs;
— BOCIIUTATEJIbHAS.
[To xapakTepy BBINOJHIEMbIX OOYyYarOIIMMCS 3a/JlaHUN MO MPAKTUYECKUM 3aHATUAM
MOAPA3ACIIAIOTCS Ha!
— O3HAKOMUTECIIBHBIC, IPOBOJUMBIE C LEIbI0 3AKPEINICHUS M KOHKPETHU3alUH
M3y4YEHHOI'0 TEOPETUYECKOr0 MaTepuaa;



— QHAJUTHYECKHE, CTaBAIIME CBOEH IeNbl0 TOJIy4YeHHE HOBOW HH(popManuu Ha
OCHOBE (hOpMAJIN30BAaHHBIX METOIOB;

— TBOpPYECKHE, CBSI3aHHBIE C  TOJIYYEHHEM HOBOM  HMH(OpMamuu  myTem
CaMOCTOSITENIbHO BEIOPAHHBIX ITOAXO0/0B K PEIICHHIO 3a]1a4.

@opMbl OpraHu3aluy MPAaKTUYECKUX 3aHATUH ONpENesstoTcs B COOTBETCTBUU CO
cenn(pUIecKUMU OCOOCHHOCTSAMHU y4eOHOW NUCIHIUIMHBI U 1ensiMu o0ydeHus. OHU MOTYT
IIPOBOJIUTHCSL:

— B MHTEPaKTUBHOM (hopMme (pelIeHrne CUTYallMOHHbIX 3aj[a4, 3aHATUS 110 MOJICITUPOBAHUIO
peabHBIX YCIOBUH, JIEIOBBIE UTPHI, UTPOBOE MPOECKTUPOBAHUE, UMUTALIMOHHBIC 3aHSATHS,
BbIE3/IHBIE 3aHATHS B OpraHu3aluy (IPEeanpusaThs), 1eJ10Bast yueOHas urpa, pojenas urpa,
IICUXOJIOTMYECKUN TPEHUHT, KEIC, MO3IrOBOM IITYpM, TPYIIIOBbIE JUCKYCCHH);

— B HE MHTEPAKTUBHOH (opMe (BBIIOIHEHNE YIPAaXHEHUH, pellieHHe TUIIOBBIX 33/1a4, peLCHHUE
CUTYallMOHHBIX 3aJ]ay U JPYyroe).

Metoarka MPOBEACHHUS MPAKTHYECKOTO 3aHATHS MOXKET OBITh PAa3JIMYHOM, TPU ITOM
BaXXHO JIOCTHIKEHUE OOILEH 1eU TUCIUITIIMHbI

TpeOGoBaHuUs K TPOBEICHUIO IPAKTUYCCKUX 3aHITUM

[IpakTHyeckue 3aHATHA HAYMHAIOTCA C 3al0MCH B OKYpPHal MpenojaBaTess
MPUCYTCTBYIONUX CTYACHTOB. 3aTeM OOBABISETCS TeMa MPAKTHUECKUX 3aHSATHA.

[IpernonaBaTens uyuTaeT YCIOBUE 3aJaud U Ipeaiaraer CTYAEHTaM CaMOCTOSITEIbHO

peIuTh 3a7ady, HCIONB3Ysl 3HAHUS, MOJYYEHHBIE CTyIEHTOM Ha Jekiuuu. CTymeHrT,

KOTOPBIHN

CryneHt, IepBbIM PEUIMBINUK 3a/1a4y, BBI3BIBACTCSA K JOCKe. B ciaydae eciu cTyneHT
IIPaBUIIBLHO PELIMI 33/1a4y, OH MoitydaeT 5 6amioB. Ecnu cTyaeHT pemaer 3aady ¢ HOMOIBIO
npenojaBaTens, TO mnoiydaer 4 Oamwia. 3aTeM, B KOHIIE CEMECTpa, OLEHKHU CTYJIEHTOB
(BKJIIOYAst OLIEHKY IMOCEIIaeMOCTH) MePeBOIATCS B O0HYCHI (kaduecTBO) oT 0 10 5 6aminoB. Otu
OOHYCHI 100aBIIAIOTCS K 00111el cyMMe 0aJIJIOB B paMKax MOJIyJIbHO-PEHTHHTOBOM CHCTEMBI.

CryneHTtaM BbLIAeTCsl JIOMalllHee 3aJlaHie B BUJAE 3a/ad, KOTOpble OHU CHAIOT B
YCTaHOBJIEHHBIE CPOKH.

11.3. Metoauueckue ykazaHus JUlsi 0Oy4JarOIIMXCs M0 MPOXO0XKIECHHIO CAMOCTOSITEIbHON
paboTsl

B Xoze BBINOJIHEHUSI CaMOCTOSITENbHON paboThl, 00Y4arOLIUiics BBIMOIHIET paboOTy 1O
3a/laHuI0 M TIPU METOJMYECKOM PYKOBOJICTBE INPENOJaBaTelisi, HO 0e3 ero HernocpeiCTBEHHOIO
y4YacTHS.

st oOydaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOATENbHass padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paldoTy.

B mporiecce BBITTONIHEHUST CaMOCTOSITEILHOM paboOThI, y 00y4aromerocss popMUPYETCs
nenecooOpasHoe MIaHUpoBaHUE pabouero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHWU W CHUCTEMAaTH3aIlMH NPHUOOpPETaeMbIX 3HAHWH, 00eCIIeYMBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B NepuOJ OOyuYeHHs, MOMOTaeT IOJyYUTh HaBBIKU TTOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMHi,  HampaBJSAIOINIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJarONTUX CSASBIISIOTCS:

—  y4eOHO-METOJMYECKUN MaTepHal 1o JUCIHILINHE;

— METOJIUYECKHE YKa3aHHUsS MO BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (Ui 00y4yaromuxcs
10 3204HOU (hopMe 0OyUeHHs).

11.4. Metoauueckre yKazaHusl JUIsl OOyYaromMXcs IO TPOXOXKIEHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMecTpa C ILIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUTUIMHBL

B Teuenme cemecTpa B cuctemMe IucCTaHIMOHHOTO oOyueHuss ['YAII B dopme
TECTHUPOBAHUS TPOBOJATCA JABE IPOBEPOYHBbIE pPAOOTHI IO PELICHUIO 3aJad U OJHH



TEOPETUUECKHUI Oornpoc (IepeyeHb BOMPOCOB JJi TECTOB pa3MelleH B «baHke BOMpOCOB» B
cucteMe AucTaHImonHoro ooyuenus ['Y All).

Pe3ynbrarhl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OYAYT YUUTHIBATHCS MIPU MPOBEICHUN
MPOMEXYTOUHON  arrecTanuu (OIpU  HUCHOJIB30BaHUU  OaJbHO-PEHTHHIOBOW  CHCTEMBbI
OIICHUBAHUS, KAKIBIA BUJ KOHTPOIS OIICHWBACTCS B Oamiax, U3 KOTOPBIX (QOpMHUpYETCS
UTOTOBBIN PE3yJIbTAT).

11.5. Meroauyeckue ykazaHusi Jjisi OOY4arOIIMXCs MO MPOXOXKICHUIO MPOMEXYTOYHOM
aTTeCTalUu.

[Ipomexyrounas  arrectanus  OOydalomUXCsl — MPeAycMaTpuBaeT  OILICHHWBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO JucHUIuinHe. OHa BKIIOYAET B
cebst ok3aMeH — (popma OIEHKU 3HAHUHN, TIOTYYSHHBIX 00yUYaIONIMMCSI B TIPOIIECCE U3YYCHUS BCEi
JUCIUIUIMHBI WA €€ YacCTH, HABBIKOB CAMOCTOSITENIbHOM padOThl, CHOCOOHOCTH MPHUMEHSTh HX
JUISL PEIICHHUs] TPAKTUYECKUX 3a/lad. OK3aMEH, Kak MpaBWIO, MPOBOJUTCA B MEPHOJ
5K3aMEHALIMOHHOM CECCUM M 3aBEpPIIAETCA aTTECTALMOHHOW OLIEHKOM «OTIMYHO», «XOpPOLIO»,
«YIOBJIETBOPUTEILHO», «HEYIOBIECTBOPUTEIILHOY.

Cucrema OLEHOK IPHU MPOBEICHUU MPOMEXKYTOUHOW ATTECTALMU OCYIIECTBIISIETCS B
cooTBeTCTBUM ¢ TpeOoBanmsmu [lomoxennii «O TeKylmieM KOHTPOJE YCIIEBAaGMOCTH H
MPOMEeXYyTOuHOH arrectanuu cTyneHToB ['YAIIL, oOywarommxcs mo mporpammam BBICIIETO
obOpazoBanus» U «O MOMYJIBHO-PEUTHHTOBOM CHUCTEME OILEHKH KadyecTBa y4eOHOH paboThI
cTyneHToB B ['YAID.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI
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N3MEHCHHI 1
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IToanuce BHECHIETO
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Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
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