MHWHUCTEPCTBO HAYKH U BbICIIIEI'O OBPA30OBAHUS POCCHUMCKOM
®EJIEPALIMHA
Q)enepanLHoe FOCYNapCTBEHHOE aBTOHOMHOE obpazoBarenpHOe YUYpEXIEHHE BhICLIErO
obpazoBanus
"CAHKT-IIETEPBYPI'CKHI1 FOCY JIAPCTBEHHBII YHUBEPCHUTET
ABPOKOCMMYECKOI'O TPUBOPOCTPOEHUS"

Kagenpa Ne 1

YTBEPXJIAKO

PykoBonutesns o6pasosarensHoii MPOrpamMMsl

JOLLK.T H

(0mKHOCTS, yu. cTencHs. 3BaHHE)

P H. Ileamc ﬂ/

(rmumans, )

——

oy [

«10» deBpans 2025 r

PABOYAS IPOTPAMMA JTUCLIMTUTMHDI

«Matemarnka. AHanuTHyeckas P€OMETpUS U NIHHEelHHas anreGpay
(Haumerosanue AMCLMTUTHHBL)

Kon nanpasnenus noarorosku/

27.05.02
CIELHATBHOCTH
Haumenosanue HanpasjieHus MeTtponoruyeckoe o6ecreuenne BOOPYXEHHS U BOCHHOMH
TIOITOTOBKH/ CTIeLMaANbHOCTH TEXHHUKH
Hanuerosanne Merponoruyeckoe oGecneyennue KOCMHYECKHX CPEICTB
HalpaB/eHHOCTH pe:
Dopma 06yyenus OYHas
Ton npuema 2025

Cankr-Ilerep6ypr— 2025

Jluct cornacopanus paboueii NporpamMMbl AMCUHILTHHE!

Iporpammy cocrasm (a) Ol®
Jou., k.n.H., nou. [P [/) H.IO. [Tupoxkenko

(aomxHocTs, yu. CTeneHs, 3BaHue) (nonnucs, nara) d (vHMUmanLL, dammums)

[porpamma ono6pena na 3acenanuu kadenpsr Ne |
«03» despans 2025 r, nporokon Ne 02/1

3asenyroumii kabenpoii Ne | /Z
A.¢.-M.H. 101, s 04,17 AO. CwmupHoB

(4. cTenens, 3Banue) €onmuce, nara) (MHHUMATBL, hamimis)
3amecturens AMpekTopa HHCTHTyTa OIT €TOMYECKO paboTe
JIOLK.T.H. 0).02.08 H.10. Edpemos
(momkHOCTS, yu. CTeneHs, 38aHue) (nonmucs, nara) (mmumanst, pamims)



AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
00pa3oBaTelbHYI0 MPOrpaMMy BBICIIETO OO0pa3oBaHUS — NPOrpaMMmy CIEHHUATUTETa IO
HaIpaBJCHUIO TOArOTOBKHM/ crenuanbHocTH 27.05.02 «Metposiorudyeckoe oOecreueHue
BOOPY)KEHUSI M BOCHHON TEXHHKH» HAMpPaBICHHOCTH «MeTpolorudeckoe oOecreueHne
KOCMHYECKHX CpeACTBY». Jucuumimna peanmsyercs kadenpoit «Nely.

JlucuurinHa HareleHa Ha (P OPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMIICTCHIIUN:

VYK-1 «Cnoco0GeH OCYIIEeCTBIATh KPUTUYECKUA aHaau3 MpOOJEMHBIX CHUTYyallMil Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

OIIK-1 «CriocoOeH BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM TEOPUU CUCTEM
W VYIOpaBJICHUS M MPUMEHSITh METOAbl MAaTEMaTUYECKOrOo aHajlu3a M MOJICTUPOBAHUS B
WHKEHEPHOU J1eATEIIbHOCTH

Conepkanve NUCHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX YHCEJ, CUCTEMaMU JIMHEWHBIX YPaBHEHUW, JIMHEWHBIMU HPOCTPAHCTBAMHU,
BEKTOPHOU aireOpoil U aHATUTUYECKON TEOMETPHCH.

[IpenogaBanue AMCHUIUIMHBI MpEAyCMAaTpUBaeT cCienyromue QGopMbl OpraHu3aluu
y4eOHOTO TIpolecca: JleKyuu, NpaKmuyeckue 3auAmus, Camocmosmenvhas paboma
obyuaroue2ocs.

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

OO6miast TpyA0EMKOCTh OCBOCHHMS JAUCIIUIUIMHBI COCTaBiIsET 4 3a4eTHBIX eauHulbl, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HNucnummuaa «MaremMaTuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCell cucTeMbl BBICHIETO O0pa3oBaHUS COBPEMEHHOTO  CHEIMAINCTa M HM3y4aer
MPOCTPAHCTBEHHbIE (OPMBI W  KOJMYECTBEHHBbIE COOTHOILICHHUS OKPYKAIOLIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh INPHU
MIPOBEICHUH 0OJIBIIETO 00bEMa BHIYUCICHUH; 00BEANHACT OONBIIMHCTBO PaHHEEe N3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PEUICHUS IPUKIIAHBIX 33a]]a4 U YHUBEPCAJIbHBIM SI3bIKOM HAYKH,
HO TaKXe U 3JIEMEHTOM OOIIeH KyIbTYpHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaYNTENbHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTUEM HAYKH H
TEXHHWKH, TJIABHBIM OOpa30M BBIYHCIUTEIBPHON TEXHHKH W WH(POPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
9TO, B CBOI OdYepeab, MNPUBOAUT K HOBBIM TpeOOBaHUSAM, NPEABIBISIEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBigeTcs (HOpMHpOBaHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTUPOBAHHO M SICHO
CTPOUTH YCTHYIO U TUCHMEHHYIO PEYb.

1.2. JlucuumiuHa BXOJIUT B COCTaB 0053aTeIbHON YacTH 00pa3oBaTeIbHON MPOTrPAMMBbI
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. IlepeueHb MIAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pesynbrate u3yueHUs AMCHUIUIMHBI OOYYAIOUIUICS NOJDKEH O0NagaTh CIEAYIOUTUMU
KOMTICTCHIIMSIMY WJIM WX 9acTaMu. KOMIETeHIINY W WHIUKATOPHI MX JIOCTHKEHUS TIPUBEICHBI B
tabnure 1.

Tabmuma 1 — I[lepeyeHs KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKECHUS

Kareropwus (rpyrmra) Kon n HaumeHnoBanue Kox n HauMeHOBaHWE HHIMKATOPA
KOMIICTCHIINN KOMIICTCHIINN JTOCTHNXKCHHUA KOMIICTCHIIN U
VK-1 Criocoben
OCYIIECTBJIIATh
kputnyeckuii ananmu3 | YK-1.B.1 Bi1ageTh HaBbIKAMH CUCTEMHOTO
yHI/IBCpC&TII)HI)Ie HpO6J’[eMHBIX nu KpI/ITI/ILICCKOFO MBINIJIICHUA, METOAUKaMN
KOMIIETEHIINH CUTYyaIlMii HA OCHOBE | TIOCTAHOBKH €U, ONIPEICTICHHS CIIOCOOO0B
CHUCTEMHOTO IOIX0/4, | €€ JOCTHIKEHUS
BbIpa0aTHIBATh

CTpPaTEruIo NCNUCTBUI

OIIK-1 Cnocoben
BBISIBIIATD
ectectBeHHOHay4yHyt0 | OIIK-1.3.1 3HaTh OCHOBHBIE MOJOKEHNUS,
CYIITHOCTB MPOOJIEM 3aKOHBI U METO/Ibl ECTECTBEHHBIX HAYK U
TEOpHUHN CUCTEM U MaTEMAaTUKN

YIpaBJICHUS U
MMPUMCHATH MCTObI

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU




MaTeMaTH4eCKOTo
aHajau3a u
MOJIEJTUPOBAHUS B
WH)KEHEPHOM
JIESITEIbHOCTH

2. Mecro nucuumumnbl B cTpyktype OIT
Juctumimaa He Oasupyercs Ha 3HAHUSAX, PaHEEe MPUOOPETCHHBIX CTYICHTAMH MPH

HN3YUCHHUU B BY3€ KaKux-1100 JUCHUITINH.

3HaHI/IS'I, MOJIYYCHHBIC IIPU M3YUCHHUHN MaTcpHraia I[aHHOfI JUCHUIIIIMHBI, UMCKOT KaK

CaMOCTOATCIIbHOC 3HAYCHUE, TaK U UCIIOJB3YIOTCA IIPU U3YUCHUHN APYTUX AWCHHUILINH:

- Maremaruka. Teopusi BEpOATHOCTEN U MaTEMaTUYECKAs] CTATUCTHKA

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHUILUIUHBI, TPYIOEMKOCTH OTACIBHBIX BHIOB y4eOHOMN
paboTHI IO TUCHHUIUIMHE (M pacipeieieHUue ITOM TPYLI0EMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tadimue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITNHBI

pr,Z[OGMKOCTL 10

Bun yuebHoit paboTbl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocmp OuUCyUnJIUHDL, 4/ 144 4/ 144

3E/ (uac)

U3 nux yacoe npakmuyeckoii 0020MoeKu

AyoumopHhuie 3auamus, BCEro vac. 68 68

B TOM YHCIIE:

nexmu (JI), (gac) 34 34

npaktudeckue/cemunapckue 3aastus  (I13),

34 34

(gac)

naboparopsblie padbotsl (JIP), (dac)

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

HK3aMeH, (4Jac) 45 45
CamocmoamenvHnas paboma, Bcero (dac) 31 31
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auer, sx3amen (3auer, udd. 3auq, OK3. OK3.

DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxcaHI/Ie AUCHUITIIMHBI

4.1. Pacmnpezenenue TpyI0€MKOCTH JTUCHUTUIMHEI 110 pa3ieiaM U BUAaM 3aHATHMN.

Pa3,[[eJ'IBI, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCJACHBI B Ta6n1/1ue 3.

Ta6mmma 3 — Pa3nensl, TEMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

Paznensl, TeMbI TUCIIUILITUHBL Jlewwmn | 113 (C3)) - JIP KT CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 1
Paznen 1. KomruiekcHble ynciia 1 MaTpUIIBI 6 8 5
Paznen 2. Cuctemsl TUHEHHBIX YpaBHEHUH 6 9 5
Paznen 3. JIunelinsie mpocTpaHCTBA 5 0 5
Pasnen 4. Bekropsl 6 8 4




Paznen 5. Tlpsamas Ha mIOCKOCTH

4 4 4
Pazgnen 6. [IpsiMast v TIIOCKOCTh B MTPOCTPAHCTBE 4 5 4
Paznen 7. KpuBsie BToporo nopsiaka 3 0 4

Htoro B cemectpe: 34 34 31

Hroro 34 34 0 0 31

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4aromMMHUCST ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymiei
poeCCHOHATIBHOM 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI ITPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — Coneprkanue pa3JesioB U TeM JEKIIMOHHOTO UK
Howmep pasznena HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1. [lonsiTHE KOMILIEKCHOTO uKcia. JelcTBUS HaJl KOMIUIEKCHBIMU YKCIaMU B
anrebpanmveckoir (opme. JleiicTBUS HAJ KOMIUIGKCHBIMH YHCIAMH B
TpuroHomerpuueckoir popme. @opmyna Myaspa. M3BieueHue KOpHs H3
KOMILIEKCHOTO uncia. (2 gaca)
[Tousitue matpunpl. JIuHelHble omnepanuu Haja maTpuuamu. JluHelHas
3aBUCUMOCTh W HE3aBUCHMOCTh MAaTpHIl. TpaHCIOHUpPOBAHWE MATPHIL.
YMHO)KeHHEe MaTpull. MHOTOWIEHBI OT KBaJAPaTHBIX MaTpull (4 Jaca)
2. Omnpenenurenu u ux cpoiicrsa. O0parHas MaTpuia. Pemenue mpocreimmx
MAaTpU4HbIX YypaBHEHUH. MaTpuyHbli METOJ PEIICHUS JIMHEHHBIX
ypaBHeHHH. (2 yaca)
Merox Kpamepa. Meton I'aycca. (2 gaca)
CobOcTBeHHbIE 4YHCIIa U COOCTBEHHBIE BEKTOPHI KBaJAPAaTHBIX MAaTpHIIL.
DYHKIIMU OT KBaJpaTHBIX MaTpHIl (2 "aca)
3. Jluneiinple mpoctpaHcTBa. Ompenenenue u  npuMmepsl. basuc u
KoopauHatel.  JIuHeWHBIe  TpeoOpa3oBaHuA. Marpuna  JTUHEWHOTO
npeoOpa3oBaHusi. (5 4acoB)
4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE OmpeaeneHus. JInHeltHble onepanuu
HaJ BeKTopaMmu. JInHeitHas He3aBUCUMOCTh BEKTOpOB. bazuc. Koopaunarst.
Cucrembl KOOPJIMHAT HA MJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)
CkanspHoe npou3BeIeHUE BEKTOPOB. BEKTOpHOE MPON3BEIEHHE BEKTOPOB.
CwMmenaHHOe TPOU3BEIEHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHUs TIPSAMON Ha IUIOCKOCTH. 3aJladyd HAa COCTABJIICHUE YpaBHEHUU
npsiMoit. (2 gaca)
Yron Mexay npsiMbIMU Ha IUIOCKOCTH. PaccTostHuEe OT TOUKHU 10 IPSIMOW HA
IIJIOCKOCTH. PaccTosiHne Mex 1y napajuielbHbIMU NPMbIMU. (2 yaca)
6. YpaBHEHUsI TNIOCKOCTH. 3ajaHue IPSIMOI B TpocTpaHCTBe. (2 yaca)

VYroa Mexny IVIOCKOCTAMU. YTOJI MEXIY IPSIMBIMU B IIPOCTPAHCTBE. YTOI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosiHME OT TOYKM 10 IUIOCKOCTH.
PaccrosiHne Mexay nmapajiesbHBIMHU IUIOCKOCTSMH. PaccTosiHue oT TO4ku
JI0 IPSIMOY B IPOCTPAHCTBE. (2 yaca)

7. Onnunc. ['unep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHUBOWH BTOPOTO
nopsaka. KanoHnueckue ypaBHeHUs: KpUBOI BToporo nopsjka (3 gaca)

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATHUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TAOIHILIE 5.



Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
DOpMBINPAKTH N
No . Tpynoem- | mpakTH4eCKOH | pazzaena
Wi TeMbl MpaKTUYECKUX 3aHATHI 4ECKHX KOCT, (4ac)| moaroToBKu, | mucHUI-
3aHATHH
(dac) JIUHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemrenue
YHClIaMU B allreOpandecKkon 3amaq 5 1
¢dopme. Tpuronomerpuueckas
(dopmMa KOMIUIEKCHOTO YHCIIA.
2. | Jle¥icTBHs HaJ KOMIUICKCHBIMH Pemrenue
qucllaMu B 3a1a4 2 1
TPUTOHOMETPUUYECKOU opme
3. JIuHeiiHbIe Onepanuy HaQ Pemenue
MaTpUILAMH. 3aja4 5 1
TpaHCrIOHMpPOBaHKUE MATPULL.
YMHOXEHHE MaTpHIL
4. KonTponbnas padora Nel Pemenne 2 1
3ajau
5. | Boluncnenue onpenenurenei. Pewmenne
OO6parnas maTpuna. Pemenue 3a7a4 2 2
MAaTPUYHBIX YPABHEHMI.
6. Martpuusslii METOA pEeLICHUS Pewmenne
CHCTEM JIMHEHHBIX YPaBHEHUII. 3aja4 2 2
Merton Kpamepa
7. Meron I'aycca Pemenue 2 2
3a/1a4
8. KonTponbnas padora No2 Pewenue 3 5
3a/1a4
9. Pa3noxeHnue BEKTOPOB 110 Pewenne
6azucy. Beruncnenue 3a7a4
KOOp/MHAT TOYEK B 00Iei 2 4
JIEKapTOBOU CUCTEME
KOOpJUHAT.
10. CkanspHoe Mpou3BeIeHNE Pewmenne 2 4
BEKTOPOB 3aja4
11. BekropHoe u cmenianHoe Pewmenne 2 4
ITPOU3BENCHUS BEKTOPOB 3aja4
12. KonTponbnas padorta Ne3 Pemenue 2 4
3aja4
13. YpaBHEeHMsI IPAMOIL Ha Pemenue 2 5
MJIOCKOCTH. 3a/1a4
14. 3azaum Ha MpSAMYIO Ha Pemenue 2 5
MJIOCKOCTH 3a/1a4y
15. [Ipsimast v IIOCKOCTH B Pemenue 2 6
MIPOCTPAHCTBE 3a/1a4y
16. KonrtponsHas pabora Ne4 Pemenue 3 6
3a/1a4y
Bcero: 34

4.4. JlabopaTopHble 3aHATHS




Tembl 1a00paTOPHBIX 3aHATHHA U X TPYJOEMKOCTh ITPUBEACHBI B TaOIUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

Ne
/o

HaumenoBanue nabopatopHbix padboT

TpynoemMKocCTs,
(dac)

N3 Hux Ne
IIPAaKTUYECKON | pas3zeiia
HOJArOTOBKH, | JUCLHUII
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHITOTHEHUE KYPCOBOH PabOThI

VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Buner camocTosTennbHON pabOTHI B €€ TPYA0EMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThl U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosiTennsHOM paboThI
yac yac
1 2 3
H3ydeHne TeopeTHUecKoro MmaTepuania
10 10
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brmonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIO 7 7
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13) 5 5
KonTponbubie pabotsl 3a0uHNKOB (KP3)
IToaroroBka kK MpoOMEXYyTOUHOU 9 9
atrectauuu (I1A)
Bcero: 31 31

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroImuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalibl s CaMOCTOSITENIbHONM paboThl 00yYaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/
URL agpec

bubnuorpaduueckas ccpiika

Komuectso
9K3EMILTSIPOB B
Oubmorexe
(KpoMe SIIEKTPOHHBIX
HK3EMILISIPOB)




YK 514 BBK Bexnemumena JI.A., [lerposuu A.1O., Uybapos 1. A. 200
22.151 642 COopHUK 331124 110 aHATUTHIECKON T€OMETPUH 1

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

Bexnemumiesa. — 2-e u3a., nepepad. — M.: DUSMATIIAUT,

2006. — 496 c.

YK Kasakos A.fl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Amnanurnueckas reomerpust: yuaed. [Tocooue / CIIO.:

I'VAIL, 2019. - 51 c.
http://e.lanbook.co | beknemuries, J[.B. Kypc aHanuTHueckoi reOMETpUH U OBC Jlanb
m/book/58162 JTUHEHHOHN anreOpsl. [DNeKTPOHHBIH pecypc] —

Onekrpon. man. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | beknemuriera, JI.A. COOpHUK 33134 M0 aHATUTHIESCKOM SBC Jlaus
m/book/72575 TCOMETPHH U JIMHEHHOH anre0Ope. [DNeKTpOHHEIH pecypc|

/ JI.A. bexnemumena, J1.B. beknemumes, A.1O.

ITerpoBuy, U.A. Uybapos. — Dnextpon. nan. — CII6. :

Jlanp, 2016. — 496 c.
http://e.lanbook.co | Horukos, A. 1. Hauana nuHeiHo anre6psl 1 SBC Jlaus
m/book/71997 aHaIMTHYECKasi FeOMeTpust : yuebHoe mocobue / A. 1.

Hosukos. — Mocksa : DUSMATIJINT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1aun MOBBIICHHON TPYIHOCTHU IS ObC Jlanb
om/book/115483 CTYIICHTOB BY30B : yueOHoe nmocodue / 1. B. UBanos, O.

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

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

2019. — 156 ¢

Uenesa, A. M. Jlunetinas anreOpa. AHaIATHIECKAS ObC Jlaus
https://e.lanbook.c | reomerpus : yue6HOE mocodue / A. M. Usnesa, I1. U.
om/book/152265 IMpunyrxkas, Y. 1. YepHsix. — 5-e u3a-e, UCIp. U A0, —

Hosocubupcek : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, /1. B. Kypc aHaauTHUeCKOM TeOMETPUH U OBC Jlanp
om/book/58162 JMHEHHON anreOps : yueOnuk / /1. B. bexiemuiies. —

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

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas Matematuka. JInHeitHas 3BC Jlanb

om/book/48192 anredpa v aHAMUTUYECKasi TEOMETpHSA : yaeOHOe mocooue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJINUT, 2011. —
208 c.

https://urait.ru/bco | Jluneitnas anrebpa v aHATUTHYECKAst TEOMETPHS:

de/436467 y4eOHUK U mpakTukyMm Jutst By30B / E. I'. [ImoTHHKOBa, A.
I1. Banos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuuei E. I'. IlnotHukoBoil. — MockBa:
M3narensctBo HOpaiit, 2019. — 340 ¢

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

0de/493221 aHAJIMTHYECKast TeOMETPUs: yaeOHOe TocoOHe /ISt
By30B / U. X. CabutoB, A. A. Muxaies. - 2-¢ u31.,
ucnp. u gon. - Mocksa: UznarensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc | ITaxomoga, E. I'. Jluneiinas anredpa u

0de/434042 aHamuTH4YeCcKast reomeTpusi. COOpHUK 3aTaHuil:
yuebHoe rmocobue a1 OakanaBpuara u crieluaguTeTa
/ E. T'. IlaxomoBa, C. B. PoxkoBa. - Mocksa :
Wz narensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anreOpa: yueOHOe

00e/430892 noco6ue st By30B / E. H. JIyGsiruna, E. M.

BeuromoB. - 2-e u3f. - Mocksa : U3aarenscTBo



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

IOpaiit, 2019. - 150 ¢

7. IlepeyeHb IEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
nH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetu « IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKaMOHHONU ceTu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHS TUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HHGPOPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue

http://www.math-net.ru OO01IepOCCHICKUIT MaTEMAaTHYECKHIA TTOPTAI
http://e.lanbook.com/view | DBC «Jlaub»

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO OOECHEeUeHUs, HCIOIB3YEeMOT0 TPH OCYIIECTBICHUN
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecniedeHus npejacrasieH B Tadumie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTo oOecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOAMMOCTH)
1 | YueOHnas aynuTopus ajs 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHM yi. 'acremno, 1. 15,

CEMUHAPCKOI0 TUIIA, TPYIIIOBBIX U MHIUBUYAIbHBIX
KOHCYJIbTAIIUH, TEKYIIETO KOHTPOJISA U IPOMEKYTOUHON
arrectauuu. OcHamenue: Crienuanu3upoBaHHas MeOeb;
TEeXHUYECKHE CPeACTBA O0YUEHHUS, CITyKalllue JUIs
npeacTaBiIeHns yueOHoi nHpopmay 60IbIION ayAUTOPUH;
Ha0op AEMOHCTPALIMOHHOIO0 000py10BaHHUS

2 | YueOHas ayaAuTOpus AJIS IPAKTUUECKUX 3aHATUH, 3aHATHHA ya. I'acrenno, a. 15,
CEMHHApPCKOr0 TUIMA, IPYNIOBBIX U WHIAUBUAYAIbHBIX
KOHCYJIbTaIMi, TEKYIIEr0 KOHTPOJIS U POMEKYTOUHON



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

arrectaruu. OcHamenue: Crienpanin3upoBaHHas MeOelb;
TEXHUYECKUE CPEICTBA OOYUEHUSs, CIyXKalie JUIs
MpeACTABICHUS yueOHOW HH(pOpMAaIHK OOJIBIIION ayIUTOPHH;
MIEPEHOCHOM HA0Op IEMOHCTPAITMOHHOTO 000PYIOBAHUS

10. Onenounsie cpeacTBa AJIs MPOBEICHUS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CoctaB OLIGHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl IPOBEJCHHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crnucok BOMpOCOB K AK3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroluMHcs NMpUMEHseTcsl 5-0ayuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemectpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga  MOAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHia
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprctika chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIIbHOCTHIO HAIPABIICHIS;

— yMeJI0 00OCHOBBIBAET U APTYMEHTUPYET BBIIBUTAEMbIC UM UJICH,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSTHH.

«OTJIIMYHO»
(Ga4YTCHO»

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

— HE JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYILIECTBY H3JaracT €ro, ONHUpasCh Ha 3HAHMUS TOJBKO OCHOBHOWU
JUTEpaTypHl;

— JIOIYCKAeT HeCYIIECTBEHHbIE OIUMOKN 1 HETOUHOCTH;

— WCTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHECHHHM 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynaHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 000OIICHUH;

— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATU3UPOBAHHBIX MOHSITUH.

«yZI0BJIETBOPUTEITHHOY
«GAuTEHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTENbHOH 4YacTH MPOrpaMMHOIO
MarepHaa;

— IONyCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpPH
paccMOTpEeHHH MPo0JIeM B KOHKPETHOM HalpaBlICHUY;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHUHU 3HAHUM;

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTECHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;
— He (OopMyYIUpPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIBHBIC 33aHUS WK HHBIE MAaTePUAIIBI.

Bormpocsl (3agaun) nmst sKx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

1) BbIYUCIUTH MPOU3BEICHUE KOMIUICKCHBIX YHCEN B
anreOpanyeckoit popme 3arnnucu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

2) Bepno mu yTBepxkaenue: «JleficTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anreOpanyeckoi popme
3aIIMCHU BBIYHCIIAETCS KaK PA3HOCTh ITPOU3BEICHUS
JIEMCTBUTEIIBHBIX YaCTEN U IIPOU3BEACHUS MHUMBIX 4aCTEU
cOMHOXxHUTeNe». OTBET apryMeHTUpYITE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH yTBep:KIeHHE:
«/leficTBUTEeIbHAST YACTh MNPOM3BEICHU KOMILIEKCHBIX
yucesa B ajaredpanvyeckoi gopme 3anucu BbIYHCIAACTCH KAK
Pa3HOCTh TNPOM3BEACHUS JAeHCTBUTEJIbHBLIX 4YacTeil Wu
NMPOM3BeleHUs] MHUMBbIX YacTeil COMHOKUTeJIei»).

3amaunue 3.
1) BbruuciuTh NpOM3BEICHNE KOMIUICKCHBIX YUCEN B

Ne /it [Tepedenn BOmpoCoB (3a71a4) sl SK3aMeHa Koz
MHJUKaTOpa
VYK-1.B.1

3amanue 1.

1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu

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

Otset: 20+37i

2) BepHo su yTBepkacHuUE: «/leiicTBUTEIbHAS YaCcTh
MIPOM3BEICHUS] KOMIUIEKCHBIX YMCEI B anredpandeckoit popme
3aIlMCH PaBHA MTPOU3BEACHUIO JEHCTBUTEIbHBIX YaCTEN
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.
Otser: Hesepno (BepHBIM OTBETOM AABJIAACTCH
yTrBepaaeHne: «J/leiCTBUTEJbHAS 4YACTh MNPOU3BEICHHUSA
KOMIUIEKCHBIX 4HceJl B ajredopamveckoi ¢opme 3anucu
BbIYMCJISCTCH KaK Pa3HOCTh NPOMN3BeIeHUs
NeHCTBUTEJbHBIX YACTel U NMPOU3BeeHUs] MHUMBIX YacTeil
COMHOKUTeJICH»).

L 3agaHue 2.




anreOpanveckoit hopme 3anucu
(7 + 4i)* (4 —3i)

OrBer: 40-5i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOU3BEICHUST KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aIMCH BBIUMCISAETCSA KaK CyMMa MPOU3BEACHUS
JICUCTBUTEIIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTe
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSI yYTBEP KIeHHUE:
«/leiicTBUTE/ILHASL YACTh NPOU3BEACHNSI KOMILIEKCHBIX YHCes B
anredopanyeckoid ¢Gopme 3anMcH BBIYUCISETCHA KAK Pa3HOCTb
NMPoN3BeleHUs1 eCTBUTENbHBIX 4YacTell M MNPOM3BeIeHUs!
MHHMBIX YacTell COMHOKMTeEJIe).

3ananue 4.
1) BbIYHCIUTH MPOU3BEICHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(9 — 4i) # (8 — 5i)

OtBet: 52-77i

2) BepHo sn yTBepkacHuUE: «/lelicTBUTEIbHAS YaCTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpanyeckon popme
3aMKMCH BBIUMCISAETCSA KaK IPOU3BEICHUS MHUMbIX YacTel
COMHOXxHUTeNEN». OTBET apryMeHTUpPYITE.

OTBer: Hesepno (BepHBIM OTBETOM fABJIsIeTCS
yTrBepaaeHne: «J/leiCTBUTEJbHAS 4YACTh MNPOU3BEICHHUSA
KOMIUIEKCHBIX 4HceJl B ajredpamyveckoil ¢opme 3anucu

BbIYMCJISCTCH KaK Pa3HOCTh NPON3BeIeHUs
NeHCTBUTEJbHBIX YACTell U NMPOU3BeIeHUsI MHUMBIX YacTei
COMHOKUTeJICH»).

3aganue 5.

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

Orser: 60-51i

2) Bepno nu yrBepxacHue: «IIpousBeaeHne KOMIUIEKCHBIX YHCEI
B anreOpanueckoil (hopMe 3ariucH MOKET OBbITh BBIYMCIICHO IO
NpPABUIIy BBIYMCICHUS TMPOU3BEACHUS MHOTOWICHOB» OTBeET

apryMEHTUPYWTE.

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

3amanue.
1) BBIYUCITUTH MPOU3BEICHUE KOMILICKCHBIX YHCEI.

a, = S{cusE -I—:'s:'n;] n i,= ?{cus;+ i s:'n;]

OIIK-1.3.1




OT1Ber: 35((‘05‘5 + i sin E) = 35i
2) Bepuo nu yrBepaeHue: «Jlis BBIYUCIECHUS NPOM3BEICHUS

KOMIUIEKCHBIX ~ 4YuCell ~ HeoOXOAMMO  3amucaTb UX B
anreOpanyeckoM Buae». OTBET apryMeHTHPYHTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCH YTBepiKIAeHHE:
«[Ipu BBIYMCJIEHUHM TNPOU3BEAEHHS] KOMILUIEKCHBIX YHCEJ B
TPUTOHOMETPHYECKOI dopme MOAYJIb pe3yjabTarta
BBIYMCJISAETCS KAK MpOU3BeleHHe MOAYyJed MHOXKUTeJel, a
apryMeHT Y CJIa PABeH CyMMe apryMEeHTOB COMHOKUTeJIei»).

3amanue.

1) Berumcnutsb JacTHOE KOMIIJIEKCHBIX qHCel B
TPUTOHOMETPUYECKOH (hopMe 3amucu.

Z, 1ﬂ[cas§+ i s:'ng]

m . . m
Z; 5(cos-+izing)
OtBer: 2 (msg +isin E) =3 +i
2) Bepuo nu ytBepxkaeHue: «lIpy BBIYMCICHHHM 4YacTHOTO
KOMIUICKCHBIX YHCEIl MOJYJIb U apTyMEHT Pe3yibTaTa SBIISIOTCS
pe3yabTaTaMu JeJICHUs] MOIYJIS ACTUMOrO Ha MOAYJIb JICITUTEIIs
¥ apryMeHTa JeIUMOro Ha apryMeHT nenuress». OTBer
obocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSl YTBep:KIAeHHE:
«[IpH BBIYHCIEHHMM YACTHOI0 KOMILIEKCHBIX YHCeJ MOIYJIb
pe3yabTaTa siBIseTcs pe3yabTaTaM JeJeHHs] MOIYJIsl AeJTHMOro
HAa MOAYJb JEJUTEe]Isl, 2 apryMeHTOM - Pa3HOCTb apryMeHTta
NeJUTEIs H APTYMEHTa 1eJTHMOT0»).

YK-1.B.1

Kaxk Ha3piBaercst popma 3anmmucy KOMIUIEKCHOTO YHCIIa, HMEIOIIast
BUA z=|z|-(cos@+ising), Kak Ha3bIBAlOTCS B ITOM 3amMCH [z| U ¢?

OtBer: ®opMa 3anHCH KOMILUIEKCHOT0 YMCJIA, HMEIOIIAS BU
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPHUYECKOI, Ie |Z| —
MOAYJ1b KOMILUIEKCHOTO YHCJIA, () — APTYMEHT KOMILJIEKCHOI0
yHCcIa

OIIK-1.3.1

Pe3ynbpTaT Kakoil onepanuu HaJ KOMIUJIEKCHBIMU YHCIIAMH MOXKET
OBITH 3alIMCaH B BUJIC

|21] - [z2] (COS(@1tp2) + isin(prte2)) ?

Otset: B TakoM Buae MoO:KeT ObITh 3aNIMCAHA ONlEePALUS
YMHOKe€HHSI KOMIUIEKCHBIX YKcesl Z1 U Z2.

YK-1.B.1

Pe3ynpTaTr Kakoil onepanuy HaJ KOMIUIEKCHBIMU YHCIIAMHA MOXKET
OBITH 3ammcaH B BUIE |Z1]:[Z2|- (COS(@1-¢2) + iSin(p1-92)) ?
Oteer: B TakoM Buae MOKeT ObITh 3aNIMCAHA ONlePALHS
JAeJeHUs KOMILUICKCHBIX Yice Z1 U Z2.

OIIK-1.3.1

3ananue 1.
1) KowmrmiekcHoe unciio Z 3aicano B alreOpandeckoi u B
TPUTOHOMETPHUECKOH opmax:

YK-1.B.1




'-.-"E i ] w . &
Z= ?+ ki L{cusE+. slng]
Haiinnre 12-10 creneHs yucia Z

OTtBet:1

=

2) Kakyro ¢popmy 3amucu yncia Bl Hcnoib3oBain? O0ocHyiiTe
CBOM BBIOODP
OtBert: IIpu Bo3BeleHNH KOMILIEKCHBIX YKces B cTeleHb (oJiee
PAlMOHAJIBHO UCIO0JIB30BATH TPUTOHOMETPUUYECKYI0 opMy
3alUCH M 1eificTBOBATH MO CJIe1YI0OIeMy NPpaBuiIy: NpU
BO3Be/leHHH KOMILIEKCHOI0 YHCJIa B CTeleHb MOYJIb YUCJIA
BO3BOMTCS B 3Ty CTelleHb, AprYMEHT YMHO:KaeTcsA Ha
NMoKa3aTeJib CTeNeHH.
Ec/iu ke Mcnosib30BaTh ajiredpanyeckyio (popmy 3anucu, To
He00X0MMO B IAHHOM cJy4dae 12 pa3 yMHOKMTH YHCJI0 CAMO HA
celst.

3ananue 2.
1) KomrutekcHOe YUCII0 Z 3alicaHo B alreOpandeckoii u B
TPUTOHOMETPHUYECKOU (hopMax:
T w

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

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro dopmy 3anucu dncia Bl ucnonb3oBaiun? O6ocHyiTe
CBOM BBIOOP
OrtBer: Ilpn Bo3BeIeHNN KOMILICKCHBIX YHCeJ B CTeleHb OoJiee
PALMOHAJIBHO UCII0JIL30BATH TPUTOHOMETPHUYECKYI0 hopmy
3allMCH M AelCTBOBATD M0 CJleyIoleMy NpaBujy: Npu
BO3BeICHUHM KOMIICKCHOTO YHMCJIA B CTeNeHb MOAYJIb YHC/Ia
BO3BOJUTCSH B 3Ty CTeNeHb, APTYMEHT YMHOKAeTCs Ha
NOKAa3aTeJIb CTeNeHH.
Eciiu e ncnosib30Bath anredpanyeckyro Gpopmy 3anmucH, To
He00X0IMMO B JAHHOM cJIy4ae 3 pa3a YMHOKHTb YHCJIO CAMO Ha
ceds1 (MJIM MCNI0JIb30BAaTh (POPMYJIY COKPAILIIEHHOT0 YMHOKEHHUS)

3aganue 1.
1) Haiitu matpuny € = 44 + 3B" rze
2 —2
10 2y,
a=(2, 3 5)B=|—1 3
—3
OtBeT:
(10 -3 17
C_(—m 21 —21)

2) BriGepuTe U3 crimcka HUQPpPOBBIE CPEICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHOW 3aJjauu.

a) Microsoft Access

b) Wolfram Mathematica

OIIK-1.3.1




c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

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

c=(s 5 1)

2. BpiOepute u3 cnucka nupoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Otrser: b)  Wolfram Mathematica

3aganue 3.
1. Haiitu matpuny C = 24 + 3B ‘. roe

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

—4 -3
OrtBer:
_( 8 5 -8
€= (—m 18 —15}
2. Bri6epute u3 cnricka HU@QpoBbIe CPesICTBA, KOTOPbIE MOTYT

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

1 -2
a=(5 3 2e-( 5)

-3
OTtBer:
-2 5 -9

€= ( 4 -6 6 )
2. Bribepure u3 criucka uQpoBbie cpeicTBa, KOTOPBIE MOTYT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHOW 3aJjauu.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3aganue 5.




1. Haiitu matpuny C = 44 + 3B, rze

1 -2
a=(h 4 2= 4

—3
Ortser:
7 13 17
=
(— 14 24 -2 5}
2. Bribepure u3 crincka HuQpoBbie cpeicTBa, KOTOPBIE MOTYT

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

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oreer: b)  Wolfram Mathematica

1. 3anummre pe3ynbTaT AICUCTBUHN HaJ MAaTPUIIAMH. VYK-1.B.1
A+0=...
OTtBet: A
2. 3anumuTe pe3yinbTaT NeHCTBUHA HAJ MaTPUIIAMU
A+ (-A) =
OtBet: 0
3. Tpomomxwure hopmyry
9.
7(A+B)=
Otser: 7A+7B
4. Tlpomomxute popmymiy
SA-5B=
OTtBet: 5(A-B)
5. Ilpomomxute hopmyiny
2 X(4A)=
Otser: §A
3agandue 1. OIIK-1.3.1
1) Haiitu npousBenenue Matpuil A * B, rae
2 5
o -2 —4
a=( ) B= (n —z)
2 4 5 5 0
Oteer:
_ /8 4
AB = (14.- 13)
10. 2) Bribepute U3 crricka 1(POBbIC CPEICTBA, KOTOPHIE MOTYT

OBbITH MPUMEHEHBI JJIs pellleHus JaHHOH 3ai1aun. O0ocHyiiTe
BbIOOD LK (poBOrO CcpencTra
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh
NpUMEeHeHbI /ISl pelleHusi JaHHoii 3a1aun oTHocuTcst Wolfram




Mathematica- nporpaMmMmHoe o0ecneyeHne, BKIIOYAKOIIEe
00.1b11101 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIbIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTE€PAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONPOBOKIEHUEM.

3amanue 2.
1) Haiiti mpousBencuue marpui A * B, rie

- 2 et )

1 3 0 o
OTtBer:
AB = [_;1 _4"3]

2) Beibepute u3 crircka nu(ppoBbIe CPEACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JIsl pEIICHUs JaHHOW 3aJauu.

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

OtBet: K nndpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOH 3aaa4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM aJredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCIEHUSIMH U
BH3YAJIbHBIM CONPOBOXKIEHUEM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 5 0
OtBeT:
—6 6O
AB = [13 —3)

2) Bribepure U3 crricka 1U(POBbIE CPEICTBA, KOTOPHIE MOT'YT
OBITH MPUMEHEHBI JIJIs peIIeHUs JaHHOH 3a/1a4H.

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

OtBer: K undpoBbiM cpeacrsam, KOTOpbie MOTYT ObITh
NpUMEeHEHDI JJIsl pellleHus JAHHOH 3aaa4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOIIee
00/1b1110i HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMITIbIOTEPHOI aJIredpbl, OpMEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJICHUSIMH 1
BU3YaJIbHBIM CONPOBOKIEHUEM.



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

3aganue 4.
1) Haiitu npousBenenue Matpui A * B, rie

A=(ﬂ —2 _3) B= j —53)

2 —4 0 3 0
OTtBer:

_/—11 6
AH_( 4 22]

2) BeiGepuTte u3 crincka nudpoBbie CPEACTBA, KOTOPHIE MOT'YT OBITH
MPUMEHEHBI JIJISl PEIICHHSI TAHHOW 33 1a4H.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHOoM 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpammHoe o6ecneyenne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

3agaHue 5.
Hatitu npousBenenue Marpuil A = B, ryie

2 3
4 -1 —4

A= E=11 -2

¢ D e=(i =)
OrtBer: L 14
AaB = (—2 11)
2. BoibepuTte U3 cucka HUQppoBbie CpeicTBa, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI JUUISl pPELICHMs] JTaHHOW 3a/1a4H.
a) Microsoft Access
b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undpoBbiM cpecTBaM, KOTOPbie MOTYT ObITh
NpUMeHEHBI [JIsl pellleHUus JaAaHHOH 3aaa4yu oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe o0ecneyeHne, BKIIOYAKOIIEE
0016111011 HA0OP MaTeMaTHYeCKUX (PDYHKIMA B TOM UM CJIe
CHCTEMY KOMNBIOTEPHOI aJiredpbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB € BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

11.

3ananue 1.

1) Haiitu onpeaenuTens 2-ro MOpsIKa MATPUILBI
2 5

-3 7

OtBer:29

2) OO0oCHY#TE KaK BBIYHCIUTH OMPEICIUTEh BTOPOTO MOPSIKA.

YK-1.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

OTtBerT:

Jst TOro 4to0bl BHIYUCIUTH OMpeleuTe] b BTOPOro MOpsiaKa
Heo0X0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JIMATOHAJIH
BbIYECTh IPOU3BeJeHHE JJEMEHTOB BTOPoil (1M000UYHOI)
AMATOHAJIN

3amanue 2.

1) Haiitu onpenenutelib 2-ro MOPsIKa MaTPHUIIbI
2 3 ‘

o e

OtBer: -22
2) O06ocHYyiTE KaK BBIYHCIUTD OMPEAEIUTEb BTOPOrO MOPSIIKA.

OrtBer:

Jl1st TOro 4Tro0bl BHIYMCJIUTH ONpelesnTe/Ib BTOPOro MopsiaKa
Heo0X0IMMO M3 NMPOU3BeAeHHUSs 3J1eMEHTOB IIABHOM IHATOHAIHU
BbIYeCTh MPOM3BeJAeHHE JJIeMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3aganue 3.

1) Haiitu onpenenuTeib 2-ro MOpsaKa MaTPHUIIbI
1 —3‘

s s

OtBet: 23

2) OO0oCHYHTE KaK BBIYHCIIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Otsert:

J1s TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]b BTOPOro MOPsiAKa
He00X0IMMO M3 NMPOU3BEAeHHs IJIeMEHTOB IIABHOW ANAroHaIn
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

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

s ol
—14 -8
OtBert: (

2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BBIYMCJIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEAEHNs IJIeMEHTOB IIABHOW JANAroHaIn
BbIYeCTh MNPOM3BEJAEHHE JJIEMEHTOB BTOPOil  (110004HOI)
JANATOHAJIN

3amanue 5.
1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHUIIbI

o 3l
10 3

OtBer: -5




2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jl1st TOro 4To0bl BHIYMCIUTH ONpele/inTe/Ib BTOPOro Mopsiaka
He00X0UMO U3 NMPOW3BeJeHUs 3JIEMEHTOB IJIABHOM IMATrOHAJIH
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

OIIK-1.3.1
1 2 -1
3ananue: nana matpuna | 3 1 2
4 -2 5
Haiinure anrebpandeckue 1OMOTHEHUS:
1. Ay
OrtBet: 9
2. Ay
12. Oteert: -7/
3. Az
Otgert: -5
4. Ay
OrtBer: 10
5. Az
Oteert: -5
Uemy paBeH onpenenuTeab TPEYroJbHON MaTPUILIbI? VK-1.B.1
13. OTBeT: onpeaeuTe/ b TPEYroJabHOM MATPUIIBI PaBeH
NMPOM3BeIeHUI0 3JIEMEHTOB IJIABHOM IMATOHAJIN.
O6o3nauuM Ay, A, ..., A, — CTPOKU MATPUIBI I Q. o o By - OIIK-1.3.1
JNIEWCTBUTEIILHBIC YHCIIA.
Ecnu cymecTtByeT Takoit Habop uuces, cpeiu KOTOPBIX €CTh XOTs-
OBI OTHO YKCJIO OTJIMYHOE OT HYJISI, U TIPU ATOM JIMHEHWHAS
KOMOHMHAINS CTPOK MATPHIIBI C STUMHU YHUCIIAMH paBHA HYJIEBOM
14. CTpOKE:
CI1J£11. + ﬂ:}l: +-- CI:lr1"£1:l1'1 = ﬂf
rge 0 =(0,0,..,0).
Kak B 3TOM ciryuae Ha3bpIBatOTCSl CTPOKU MaTpUIIbI?
Otser: Takue CTPOKH MaTPHUIIbI HA3BIBAKOTCSH JUHEHHO
3aBMCHUMbBIMH
IIycTs MaTpuisl A u A y0BIETBOPSIOT YCIOBHIO VK-1.B.1
15 A'‘At=AYA=E, rne E — enununynas MaTpHIia n -To MOPsJIKa.

Kak Ha3pIBalOTCS TaKue MaTPUILBI?
OtBer: Takue MaTpUIIbI HA3BIBAIOTCH 00PAaTHBIMHM MATPULAMH
110 OTHOIIEHHIO APYT K ApYry (A — oOparnass K A, u A —




obpaTHasi K A™?).

3amanwue 1. Halitu matpuity X u3 ypaBHenus 4 = X = B, e OIIK-1.3.1
-1 2 -7 —4
A= BE=
(—2 5) (— 17 —9)
Otser:
1 2
xX= (—3 —1)
3ananue 2. Haittu matpuny X u3 ypaBuenust 4 * X = B rue
-1 2 -9 —4
Aa= B =
( 3 —-’-1-} ( 23 1 l:l)
Otser:
{5 2
X= (—z —1)
3ananue 3. Haittu matpuny X u3 ypaBuenust 4 * X = B rue
-1 3 —-10 -7
A= B=
16 ( 2 - 4-} ( 14 12 )
' Otser:
/1 4
X = (_3 _1)
3ananue 4. Haiitu matpuny X u3 ypasHenus 4 # X = B rnue
1 -2 9 6
A= BE=
(3 —?) (29 19)
OrtBer:
{5 4
xX= (—z —1)
3ananue 5. Haittu matpuny X u3 ypasaenust 4 * X = B rue
1 -3 14 5
A= BE=
(2 —S) (34 12)
OrtBer:
{5 2
X= (—3 —1)
Kak Ha3pIiBaeTcs cuctema aaredpanyeckux ypaBHEHHH, Kaxa0e U3 VK-1.B.1

17. KOTOPBIX SIBJISIETCS JINHEHHBIM?

Oteer: Takas cucreMa ypaBHeHUl HA3BIBAETCH CHCTEMOM

JIMHEHHBIX a/Ire0pan4ecKux ypaBHeHUH

Kakue MeTonibl perieHus CucTeM JIMHEHHBIX alre0pandyeckux OIIK-1.3.1
YPaBHEHHUI BaM U3BECTHBI?

18. OtBer: MeToabl pelieHHs] CUCTEM JIMHEHHBIX ajJredpanyeckux
ypaBHenuii: meron Kpamepa, merox I'aycca, meTox MaTpH4HBbIX
ypaBHeHHIi (€ MCMOJIb30BAHHEM OOPATHOM MATPHUIIbI).
CpaBHuTE yC10BHs MIPUMEHEHHSI METOJIOB PELIECHUS CUCTEM YK-1.B.1
JMHENHBIX ypaBHEeHUHN. Kakoil MeTO/| peleHnsl CHCTEMBI JTMHENHBIX
anreOpanyeckux ypaBHEHUH PUMEHSIOTCS B TOM clydae, €Cliu
OTIpeIeNIUTENb MaTPUIIbI CHCTEMBI paBEH HYJIIO?

19.

OtBet: Ecam onpeaesnresib MATPULLI CHCTEMbI PABEH HYJIIO,
TO NMPHUMEHSETCSI TOJBKO METO/ HCCICAOBAHUSA CHCTEMBbI
JIMHeHBbIX ypaBHeHuil 'aycca, apyrue meroanl (MeTox
Kpamepa n MeToa MATPHYHBIX YPABHEHHUI) MOTYT
NPUMEHAThCS NPH YCJI0BHH, YTO MATPUIIA CHCTEMBbI




KBa/IPaTHAasl M ONpe/ieJIMTe/Ib ee He paBeH HYJII0.

20.

CpaBHUTE YCIOBHUS TPUMEHEHUSI METOAOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo1 perieHrsi CUCTEMbI JTUHEUHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
MaTpHlla CUCTEMbI He SIBJISIETCSA KBaJApaTHON?

OtBer: Eciim MaTpuna cucremMbl He KBaJpaTHad (T.e.
KOJINY€CTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHsIeTCS TOJIbKO MeTO/1 CCiIeI0BaAHUS
CHCTeMbl JIMHeHHBbIX YpaBHeHuii ["aycca, npyrue MeToabl
(meroa Kpamepa u MeTo1 MATPUYHBIX YPABHEHUIT) MOTYT
NMPUMEHATHLCS MPH YCJIOBHH, YTO MATPULIA CHCTEMBI
KBA/IPaTHAasl M OlNpe/ie/INTe/Ib ee He paBeH HYJII0.

OIIK-1.3.1

21.

[Ipu KakoM yCIOBHM OJTHOPOJHASI CUCTEMA JTUHEHHBIX YpaBHEHUN
MMEET HEHYJIEBOE penieHue?

OtBer: OgHOpOAHAS CHCTEMA JIMHEHHBIX YPABHEHUI NMeeT
HEHYJIeBOe pPellieHHue TOIr/Ia U TOJIbKO TOra, Koraa eé panr
MeHbllIe YHCJIA HEM3BeCTHDIX.

YK-1.B.1

22.

Kak Ha3zpiBaeTcs AByMepHas cucTeMa KOOpArHAT, B KOTOPO
Kaxxaasd TOUYKa Ha IINIOCKOCTHU OHpeIIeJIﬂeTCFI ABYMA qucJiiaMu -
MOJIIPHBIM YTJIOM U MOJSIPHBIM pagnycom?

Oteer: Takas cucreMa KOOPAUHAT Ha3bIBAETCS MOJISIPHOM
CHCTEMOI KOOPJAMHAT.

OIIK-1.3.1

23.

Kaxk Ha3piBaeTcs cucrema KOOpAUHAT, B KOTOPOH Ka)K/1asi TOUKa B
IPOCTPAHCTBE OIpeaeIsseTcs TpeMs ynciaamu - (f, 6, @), rae r—
paaryc-BEKTOP TOUYKH, 6 U () — 3CHUTHBIN M a3UMYTAIBHBIN YTIIbI
COOTBETCTBEHHO?

Otser: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcs chepuvecKoi
CHCTEMOI KOOPAMHAT.

VYK-1.B.1

24,

UYrto Takoe BeKTOp?
OtBer: BekTOpOM Ha3bIBAETCSl HANPABJICHHBIN OTPE30K.

OIIK-1.3.1

25.

Kaxk Ha3pIiBaeTcst BEKTOp, Ha4aI0 KOTOPOTO COBIAAET C €T0
KOHITOM?

OT1BeT: BekTOp, HAYAJI0 KOTOPOI0 COBMA/IAET C €r0 KOHIIOM,
Ha3bIBaeTCs HYJEBbIM BEKTOPOM.

VK-1.B.1

26.

I[To xakoii popmyrie onpeaenseTcs CKaIsIpHOE TPOU3BEICHNE
BEKTOPOB?
OtBet: CkasnsipHoe NpousBe/ieHHe BEeKTOPOB onpe/ieJisieTcs Mo

dopmyae lal = |E| * COS

OIIK-1.3.1

27.

[To xakoit popmysie BBIYUCIAETCS CKATSIPHOE MTPOU3BEIACHHE
BEKTOPOB @ H b , ecili U3BECTHBI KOOPJIMHATHI BEKTOPOB B
nekapToBoii cucteme (B cucteme : 0X, Oy, 0z)

OtBer: CkajisipHoe npou3BeleHHEe BEKTOPOB ONpeesisieTcsl mo
(l)opMy‘]]e ﬂ.r b.r + ﬂ_}'b}' + ﬂﬂ'bﬂ'

YK-1.B.1

28.

[To kakoit popmyIie BEIYUCISAETCS BEKTOPHOE IPOU3BEACHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPANHATHI B IEKAPTOBOM CUCTEME
koopauHar (X, Y, 2)?

OtBer: BekTOpHOE NMpON3BeIeHUE BEKTOPOB OIpeeseTcs 110
dopmy.re

OIIK-1.3.1




i ik
Xy M %
Xo Vo Eq

ITo xakoii popmyiie onpenenseTcs MOAYyJIb BEKTOPHOTO VK-1.B.1
IIPOU3BE/IEHUSI BEKTOPOB?
29. OTtBer: BesimunHa Mo1yJ/isi BEKTOPHOTO NPOM3BeeHM s
BEKTOPOB onpesesiercs o gopmyuie |al |E| « sin(ab)
UeMy paBHO pacCTOSIHUE OT TOYKH J10 TIPSAMOA? OIIK-1.3.1
30. Oteet: PaccTosinne 0T TOYKH 10 MPSIMOii PABHO JIJINHE
nepneHAUKYJIsIpa, ONYIIEHHOT0 U3 IAHHOI TOYKHM HA NPAMYI0.
3amanue 1. CocraBuTh ypaBHeHuEe npsMol npoxonsamei uepes |  YK-1.B.1
x+2 y—9
Touky M(2,4) 1 nepueHaUKYIAPHOM IPAMOI — = vy
OtBer 3ammcaTth B BUJC YypPaBHEHUS TMPSMON C  YIJIOBBIM
ko3 urmenToM
Otser:
¥y=-1,25x+6,5
3amanre 2. CoCTaBUTh ypaBHEHUE MPsSMOM MPOXOAAIIEH uepes
TOUKY M(1,—4) u NEePIEeHIUKYIIPHON psAMO
—4x — 5y +14 =0,
OtBer 3ammcaTth B BHUJC YypPaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
Otser:
¥y=1,25x—5,25
3amanne 3. CoCTaBUTh ypaBHEHHE MPSMON MPOXOMAAIICH uepes
x+16 y—9
touky M(—1,—3) u napawiensHOU MpIMoii ) = "
3L OtBer 3ammcaTth B BUJC YypaBHEHUS TMPSMOH C  YIJIOBBIM
kod(duUImeHTOM
OrtBer:

¥y=1,25x—1,75

3ananue 4. CocTaBUTh ypaBHEHUE NPAMOM NPOXOJAIIEH uepes

touky M(1,—1) u nepreHaUKYIAPHOI psiMoit ¥ = —5x + 2,
OtBer 3amucaTb B BHUAE YpPaBHEHHs MPSMOH C  YIJIOBBIM
K03 pULIEHTOM

Ortser:

¥y=02x—-1,2

Baganue 5. CocTaBUTh ypaBHEHWE MNPAMON MPOXOAANIEH uepes
x+1 y—6

Touky M(3,1) u nepreHIuKyISPHON IPAMOIA — - i

OtBer 3amucarth B BHJAE YPaBHEHHs NPSIMOM C  YIVIOBBIM

K03 ULHEeHTOM

OrtBer:

y=-1,25x+4,75




32.

Kakum ypaBHEeHHEM OMHUCHIBAETCS TIOCKOCTh B IEKaPTOBBIX
KoopauHaTtax (X, Y, z)?

OTtBeT: B 1eKkapTOBBLIX KOOPAMHATAX YPABHEHHE MJIOCKOCTH
(KaHOHHMYeCKoe YPaBHeHHE MJIOCKOCTH)
Ax+By+Cz+D=0

OIIK-1.3.1

33.

Chopmynupyiite  HeoOXoaumMoe U JOCTaTOYHOE  YCIIOBHUE
NapaJUIEIIbHOCTH MPSIMOU U IIJIOCKOCTH.

Otsert:

Jasi Toro, 4ro0bl MpsiMasi M MJIOCKOCTh ObUIM Napajjie/ibHbI,
HeO0X0AUMO MW [JA0CTATOYHO, 4YTOObI BEKTOP HOPMAJIHM K
IVIOCKOCTM M HANPABJAKIIMHA BEeKTOpP NPAMOd ObLIM
neprneHInKyJIAPHbI.

YK-1.B.1

34.

Kakum ypaBHeHHEM OMNMCHIBAETCS NpsiMasi, MPOXOIAIIAs uepe3
TOYKY (X0, Yo, Zo) M UMEIOIIAs HANPAaBIAIOMINI BEKTOp C
koopaunatamu (I, m, n)?

OTtBer: YpaBHeHHE NPAMOM, Mpoxoasiiieii yepe3 Touky (Xo, Yo,
Z0) ¥ UMeEIOIAsi HANPABJSIIOIINNA BeKTOp ¢ Koopaunatamub (I,

x—x =y -z
m, N) UMeeT BU {”=}}”= 0
m mn

OIIK-1.3.1

35.

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

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

Y1, Z1) ¥ (X2, Y2, Z2) ”MeeT BH]L

VYK-1.B.1

36.

Kakum 006pa3om MOXKHO 3a7aTh IPSIMYIO C IIOMOIIBIO IBYX
IUIOCKOCTE#?

OTtBeT: YpaBHeHHUE ABYX NepeceKalomMnXcs MJI0CKOCTel — 3To
YPaBHEHHE NPSIMOI B POCTPAHCTBE

OIIK-1.3.1

37.

C nomol1pio Kakoi (hopMyJIbl MOXKHO HAalTH YroJl MEXIY

pSAMBbIMU?

OtBer: yros Mexay NpsiMbIMH MOKHO HAWTH U3 (POPMYJIbI
ay+ag

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

Cos@ =

NPSIMBIX

VYK-1.B.1

38.

Hopwmaib k mmockoctu umeet koopauHaThl (A, B, C); koopauHaThl
HampaBJsitoIero Bekropa npsimoi (I,m,n)/

C nomolpio Kakoi (OpMyJIbl MOXKHO HAaUTH YroJa MEXAY IpsIMON U
IJIOCKOCTBIO?

OTBeT: YyroJ Me:K1y NpsiIMOii H IUIOCKOCTHI0 MOKHO HAWTH U3

(popmybl

. |Al + Bm + Cn|
sing =

VAT + B2+ 212+ m? + n?

OIIK-1.3.1

39.

[To xakoit popmyre MOKHO OPEACTUTh PACCTOSIHHE OT TOUKH JI0
IIJIOCKOCTH?

OTBeT: PaccTrosiHue OT TOYKH 0 IMJI0CKOCTH paBHO
| Axp + By +Cap 0|

,rre (A, B, C)- koopanHaThl HOPMAJIH K TNIOCKOCTH;

YK-1.B.1




(Xo, Yo, Zo) KOOPAMHATHI TOYKH.

40.

2z 2
x Yy
@ !

Hanumunre kaHOHMYECKOE ypaBHEHUE ILIUIICA.
OtBer: KaHOHMYeCcKOe ypaBHEHHUE YJIJIMIICA MMeeT BU/I

OIIK-1.3.1

41.

xz _}rz B
@ 2 1

Hanumure kaHoHMYECKOEe ypaBHEHHE TUIIEPOOPHI.
OtBer: KaHoHMYeckoe ypaBHeHHE THIIePO0JIbI HMeeT BU/I

YK-1.B.1

42.

y:=2px

Hanummure kaHOHUYECKOE ypaBHEHUE MapadoIIb.
OTtBer: KaHoOHM4YecKkoOe ypaBHeHHE MapadoJIbl UMeeT BHJL

OIIK-1.3.1

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

No i/t

[Tepeuens BompocoB (3ana4) ais 3a4dera / qudd. 3adera

Kon
WHIUKATOpa

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

[lepeuenr TeM [l KypCOBOTO MPOCKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHhI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyers TeM JUist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS
B KypCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO
BOHpOCBI AJi1 MMPOBEACHHUA HpOMe)KYTO‘-IHOI\/JI arreécralliu B BHUAC TCCTUPOBAHUA

npeJcTaBiIeHbl B Ta0nuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

No . Kon
[TpuMepHBIii IepedeHb BOTIPOCOB IS TECTOB
n/n MHAMKATOpa
1 | Jlana maTpuna 1) as YK-1.B.1
2) -ay,
_ (“11 ﬂ'f1:) )
A= .
@31 Qa3 3) a
11
Eé€ anreOpanyeckoe
JIONIOJIHEHHE A, 4)  —apn
paBHO... Orser: 3)

(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
IIPABWJIBHBIN OTBET U 3alUIIUTE apryMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




N3 npuBea€HHbIX dyp;  dpo OIIK-1.3.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 a;,
CYIIECTBYIOT Y
MaTpHl. .. 0 0 ay
2) 0 0 a.
0 0 ag
4513 433 A4
3) | 0 az ap
0 0 ag,
11 2 Qi3
4) |az az as
0 0 0
OtBet: 3)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
MPABWJIBHBIM OTBET W 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
Kakum merogoMm | 1) T. Kpamepa YK-1.B.1
MOKHO CIIUTh
P 2) K.®.Taycca
CUCTEMY,
OTpeneHTEND 3) ¢ moMOIIBI0 00PAaTHON MAaTPHIIBI
OCHOBHOH ~ MAaTpHIBI |  4)  00bIM CLIOCOGOM
KOTOpPOM PaBEH HYJIIO
OtBet: 2)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
Cucrema coBmectHa | 1)  Gombiue 1 OIIK-1.3.1

TOrJa U TOJIBKO TOraa,

KOrJa...

2)  paHr MaTpHUbI CHCTEMbI paBeH
PaHry pacuidpeHHOH MaTPHULbI
CHCTEMBI

3)  panr paseHn 0

4)  panr paseH |




OrtBer: 2)

(Muactpykius: IlpounTtaiiTe TEKCT, BhIOSPUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

JI71si BEKTOpOB @ 1 b | 1) BEeKTOpHI MEpHEHIMKYISPHEI YK-1.B.1
BEITIOJTHSIIOTCS 2) BeKTOPbI MapajiebHbI
YCIIOBHSE: 3) BeKTOpbI HE MOTYT JIe)KaTh Ha OJHOMN
PpAMO
by by b 4) BeKTOpHI JIeKAT Ha OJHOW NPAMOI
x Ay Az OtBer:2) 4)
roraa.... (Muctpykiust: [IpounTaiite TEKCT, BHIOEPUTE
MPaBWJIbHBIE BapUAHTHl OTBETOB U 3aIlUIINTE
apryMeHTHI, 000CHOBBIBAIOIINE BBIOOD
OTBETOB)
BekropHoe 1)  KoIMHEapHOW IUIOCKOCTH, B koTopoit | OITK-1.3.1
IIPOU3BE/ICHUE JeKaT IEPEMHOKAEMbIE BEKTOpa
BEKTOPOB @ H b — 5To 2) TepNneHIUKYJISPHbIH IJIOCKOCTH, B
KOTOPO#l JIexKaT TMepeMHOKaeMble
BEKTOD... BEKTOpHI
3)  wHynesoi
4)  coBmaaaroIIHii c OTHUM nu3
MePEMHOYKAEMBIX BEKTOPOB
OtBet: 2)
(Muctpykuumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
MPABUJIbHBI OTBET W 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Paccrositnre OT TOYKH 1) |Axg+Byg+C| VK-1.B.1
0 TUIOCKOCTH MOYKHO VAS+B VAZ+C?
BBIUMCITATH o 2) A A.+B B +C, Cs
bopmyre. .. |AZ+B2 +C2- |A2+B2 +C2

N LA




|.£‘1..‘I:u +B_1.’u +cZu +D|

) VAZ+BZ +(?
|Am+Bn+Cp|
4) ———
VA= +B=+C=ym=+n=+p=
OTtBer: 3)

(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPaBUJIBHBIM OTBET U 3alUIIWTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

I'eomeTrpuueckoe 1)  rumepOonoi OIIK-1.3.1
MECTO TOYEK .
2)  mapaboJoii
IIOCKOCTH, cyMMa
paccTosHuMiA or| 3)  OKPYKHOCTBIO
KakJIOH M3 KOTOPBIX | 4)  spgmmeom
A0 ABYX JaHHBIX
_ | OTBert: 4)
TOUEK 3TOMU
ILIOCKOCTH ects | (MuaCTpyKUMs: TIpounTtaiiTe TEKCT, BHIOCPUTE
BEJIMYMHA MPABWJIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,
[IOCTOSIHHAS, 000CHOBBIBAIOIIINE BHIOOP OTBETA)
HA3bIBAETCH. ..
Haiitu ypaBHEHHUE 1) x+1  y-2  z—4 VK-1.B.1
. o -3 2 4
MPSIMOM, TTPOXOJIATIICH
qepes TOYKY 2) x+1  y+2  z+4
3 2 4
A(—1;2;4),
x—1 y—2 z—4
MEPIeHIUKYISIPHO 3) — _
-3 -2 -4
TIOCKOCTH
3x-2y-4z+1=0 4) EroymE_Et
-3 -2 -4

Otget: 1)

(Uucrpykuus: IlpountaiiTe Tekcrt, BbIOEpUTE
MPABWIbHBIM OTBET W 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




10 | Pemuth cucremy | 1) x=0,y=1,z=-3 OIIK-1.3.1
JIMHEUHBIX YPaBHEHUU 2)  x=0,y=1, 7= -2
METOJIOM l'aycca
2x —y + 3z =-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
OrBer: 1)
(Muactpyknus: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPABWIBHBI OTBET M 3AlHIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
11 | Beruucnutp -1 -6 YK-1.B.1
D (5 %)
2 -1y (1 -2 2 (7 2
GG 2 G
o 0
3 (1 =)
7 2
9 (G )
Otget: 1)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
MPABWIbHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
12 | Jlana matpuna 1) a,, OIIK-1.3.1
0y Ao 2) —ap
A_(“:i ﬂ"::)'
3) an
E¢ anrebGpanueckoe 4)  —ay
JIOTIOJTHECHHUE Asy
OrtBer: 2)
paBHoO...

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

000CHOBBIBAIOIIUE BBIOOP OTBETA)




13 | Marpuna ATt 1) At-AaxaA-AT? VK-1.B.1
Ha3bIBaeTCsl 00paTHOM ) Al-a=1
matpune A, eciu
“1.4—a4.4-1—
BBINIOJIHSIETCST YCIIOBUE 3 A4 A=A4-4"=E
4) ATr-A=0
OTtBer: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPaBWIbHBIM OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
14 CKaﬂHpHBIM 1) |c_£| |E| ArCCOS o OIIK-1.3.1
IIPOU3BE/IEHUEM JIBYX -
2) |a:||b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBacTCA 3) |E||E| cos
YUCIIO0, PABHOE. ..
4) |c_£||b|tga:
Otget: 3)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
IIPABWIbHBIM OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
15 | Yemy pasao | 1) O YK-1.B.1
CMEIIIaHHOe
2) 1
IIPOU3BE/ICHNE
BEKTOPOB 3) -2
aba 4 2
Otget: 1)
(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPABWIBHBII OTBET U 3alUILUTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
16 | VpaBuenwe npsamoii, | 1) (x—a)+(y—b)=0 OIIK-1.3.1




mpoxomsmeii  uepes | 2) L= TFL
Yimy¥1  mE
JIBE TOYKH MOXKHO
X—x Blyv—v,) =10
COCTaBUTh 1o 3) Al o)+ B(y— o)
dopmyze. .. 4) y—yy=k(x—xp)
OrtBer: 2)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
17 | 'eomerpuueckoe 1) Ilapabony VYK-1.B.1
MECTO TOYEK, KOTOPbIC
2)  OKPYXXHOCTh
XapaKTePU3YIOT
SKCLEHTPUCHTET £ >1 3) rumepGoxy
NpeJCTaBIsieT Co0O0M 4)  smmnc
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHTE
NPaBWIbHBIA OTBET M 3aIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
18 c 1) neicTBUTEIBHOM OCBHIO OIIK-1.3.1
OtHouieHue —
4 2) acUMIMTOTOM
Ha3bIBACTCH. ..
3) 3KCIEHTPUCUTETOM
4) (poKaTbHBIM PaTuyCcOM
Otser: 3)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpHTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
19 | Haiitn YpaBHEHHE | 1) x+l  y-2  z—4 VK-1.B.1
. . 3 -2 —4
NPSIMOM, TTPOXOSIIEH
x+1 V+2 zZ+4
yepe3 TOUKY | ) === =
3 2 4

A(—1;2;4),




NEPIEHIUKYIIIPHO 3) x1_yz z—4
-3 -2 —4
TUIOCKOCTH
3x-2y-4z+1=0 g o2zt
-2 -2 -4
OrBer: 1)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
NPaBUIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
20 | Onpenenuth Kakoe 1) %2 +y2-8x=0 OIIK-1.3.1
ypaBHEHHE JMHAN . _
2) x=-24/25—17
COOTBETCTBYET 3
napaoore. .. 3)  -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
Otget: 4)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
21 | Pemuts cuctemy | 1) x=0,y=1, z=-2 VK-1.B.1
JUHENWHBIX YpaBHEHUI 2)  x=0,y=-1, 7=2
METOJIOM l'aycca
x4+ v +z=2 3) X:O, y:]., z=2
2 —y+3z=10
—x+2y—z=-5 4) XZO, y=- 1, z=3
Otset: 4)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
22 | BpluuciauTh OIIK-1.3.1

)63

n (7))




7 0
3 (G 2)
9 (5 7)
OrtBer: 2)

(Muactpykius: [IpounTtaiite TEKCT, BBIOEPUTE
MPaBUJIBHBIN OTBET W 3AlMIINUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

23 | Kakas w3  Touek | 1) (0;3) YK-1.B.1
JSKUT Ha mpsimor y = | 2) (-1; 3)
—2x +1? 3) (2;3)
4) (-2;9)
Orteert: 2) 4)
(Uuctpykiust: [IpounTaiite TEKCT, BHIOEPUTE
NpaBUIIbHBIC BapUAHThl OTBETOB M 3aIIMIIHTE
apryMEHTHI, 00OCHOBBIBAIOIIAE  BBIOOD
OTBETOB)
24 | llpsimasty = 2Xx + 5 1) tg(5) OIIK-1.3.1
oOpazyer ¢ 2) t9(-2)
MIOJIOKHTETBHBIM 3) arctg(2)
HaIpPaBJICHUEM OCH 4) tg(2)
OX yron a, paBHbIii... | OTBer: 3)
WNuctpyknus: [lpountaiite TekcT, BbIOEpUTE
NPABUIIBHBIA OTBET M 3aITUIINTE ApTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
25 | Yron MEKIY | 1) tgq= ‘1:55 VK-1.B.1
IPAMBIMH
y=x+1,y=5x+3| 2) ‘tg{.p=‘1i_:5

ONPCACIIACTCA 1o




3—-(-5)

opMyJe: = | ==L
Bopary 3 tge ‘1+1:-|:—5}
_ | 3-s
4 'e= ‘1+155
OrBer: 1)
Wuctpykuus: Ilpounraiite Tekct, BbIOEpUTE
MIPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
26 | Ipu pelIecHHH 1) 5 3‘ OIIK-1.3.1
a8 7
CHUCTEMBbl  JIMHEWHBIX
o 1 3 ‘
ABHEHUI
yp 2) 4 7
{ x;+3x,=5
4y, —Tx, =18 fo 3) 5 3 ‘
g -7
MIpaBUITy Kpamepa
OTIpEe/ICITUTENb A 4) 1 5‘
4 3
UMeEET BUJL:
OrtBer: 2)
Wuctpykuus: IlpounrtaiiTe Tekct, BhIOepUTe
MPaBUJILHBIN OTBET W 3AlMIINUTE APTYMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)

27 | Ilpn penieHnn 1) (2;-1) YK-1.B.1
CHUCTEMbI  JIMHEHHBIX 2) wmeton Kpamepa HenmpuMeHuM
ypaBHEHUI 3) (1;2)

{x1+ 2x,=0 4 (2;1)
4x, +8x,=1
! - Otger: 2)
K
METOROM pamepa WNuctpykmus: [lpounTaiite TekcT, BbIOEpUTE
MOJTY4EH OTBET. ... .
MPaBUJIBHBIN OTBET W 3alMIINUTE APTYMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

28 | Pemuth cucTeMy 1) (1;0;0) OIIK-1.3.1

JTUHEWHBIX YpaBHEHUN 2) (0;1;0)




meronoM Kpawmepa:
X, +tx,—x3;=0
2xy —x, +tx3 =3

3) (0;0;1)

4) (1;0;1)
Ortser: 4)
WNucrpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

=BT

29 | Iloka3arenbHas 1) VZez VK-1.B.1
dopMa KOMILIEKCHOTO — g
2) 2et
qucia o
. HPeis
z =-1+ i umeer Bux;: 3 Ve
4) ~ze=
Ortser: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
30 | Moaynb 1) 0 OIIK-1.3.1
KOMIUIEKCHOrO umcna | 2) 1
= —i paBeH: 3) 2
4) 5
OtBet: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBUJIbHBIM OTBET M 3allUIINTE apryMEHTBI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Kakoii meton 1) OIIPEJICTUTEND | 2) Kpamepa VYK-1.B.1
PELIEHHSI CUCTEMBI CHCTEMBI PaBEH 6
JIMHEWHBIX 3) omnpeaenuTens | 4) [aycca
anreOpanyecKux CHCTEMBI paBeH
YpaBHEHUH HYIIIO
OPUMEHSIOTCSI B TOM 5) Marpuna He | 6) OO6patHoii
clry4ae, ecid ... KBaJipaTHas MTPHIIBI
OtBer

1) 2)




1) 4)
1) 6)
3) 4)
5) 4)

(Uactpykmus:  IlpouwTaiiTe  TEKCT W
yCTaHOBUTE cooTBeTcTBHE. K  Kaxmaoil
MMO3UIIMY, JAaHHOM B JIEBOM CTOJOIIE,
MOJ0EPUTE COOTBETCTBYIONIYIO TO3UITHIO
(WM  HECKOJBKO COOTBETCTBYIOIIHUX) B

MIPaBOM CTOJIOIIE)

Pemmre MmaTtpuuHoe Haiitn marpury X u3 ypasaenus 4 *X = B, | OIIK-1.3.1
ypaBHEHUE. rae
Brinonaute -1 2 -9 —4

a= B =
MIPOBEPKY. { 3 —4} (23 lﬂ)

OTBer:

_ {5 2
X= (—z —1)

(ITpounTaiiTe TEKCT U 3alMILINTE Pa3BEPHYTHIN
000CHOBaHHBIN OTBET).

OneHuBaHuE TECTOBBIX 3aJaHUIA:

- 3ajaHue KOMOMHHMPOBAHHOIO THIIA C BBIOOPOM OJHOIO BEPHOIO OTBETa M3 YETHIPEX
NPEUIOKEHHBIX U 00OCHOBaHMEM BHIOOpA CUMTAETCS] BEPHBIM, €CIIM MPABWIIBHO yKa3aHa Iudpa
U TpHUBEJEHbl KOHKPETHbIE apryMeHTbl, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBIAJIEHUE C BEPHBIM OTBETOM OlLlIeHHUBaeTcs | OajioM, HEBEPHBI OTBET WJIM €T0 OTCYTCTBHE —
0 6amnos.

- 3aszaHue KOMOMHHMpPOBAaHHOIO THIIA C BBIOOPOM HECKOJBKMX BapHMaHTOB OTBETAa U3
NPEUIOKEHHBIX U pa3BEpPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3aHbl MUQGPBI ¥ TPUBEIEHBI KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMble TIPHU BBEIOOpE OTBETOB.
[TonHOE coBmaaeHue ¢ BEPHBIM OTBETOM OIlEHHMBaeTcs 1 OaiioM, eciau AOMYIIeHbl OIIMOKH WU
OTBET OTCYTCTBYET — 0 Oasuios.

- 3ajaHue 3aKpbITOrO THUIIA HAa YCTAHOBJIEHHE COOTBETCTBUS CUMTAETCSl BEPHBIM, €CIU
YCTaHOBJIEHBl BCE COOTBETCTBUSA (IIO3WLMU U3 OJHOIO CTOJIOIA BEPHO COMOCTABIEHBI C
NO3ULUAMH Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM oOlieHuBaeTcs 1 6aiom,
HEBEpHBbIN OTBET WM €ro oTcyTcTBHE — 0 6ayioB

- 3a71aHne OTKPBITOTO THUIA C PA3BEPHYTHIM OTBETOM CUHUTAETCS BEPHBIM, €CJIM OTBET COBIA/AeT
C JTaJOHHBIM IO COJEp’KaHUIO0 W ToJiHOTe. [IpaBMIIbHBIIN OTBET 3a 3ajjaHHe OLEHUBAETCS B 3
Oaita, eciad IOMyIleHa OjHa OMMKOKa \ HETOYHOCTh \ OTBET MpaBHJIBHBIN, HO HE MOJHBINA - 1
Oa, eciu omyiieHo 6osee 1 ommoOKu \ OTBET HeMpaBUIIbHBIN \ OTBET OTCYTCTBYET — () GaylioB.

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUUIUIMHE OOydYarolUXcsl 3a04HOH (OPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno




10.4. MeTtoauveckre  MaTepUaibl,  ONPEACNSIONUE  MPOLUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX AdTanbl (HOPMHUpPOBAHHUS KOMIETEHIIMH, coaepxkarcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY

IMPOBEACHUA TEKYLIEIO KOHTPOJIA YCIIEBACMOCTH U HpOMeH(YTOqHOﬁ aTTeCTaln o6yqafoumxc;1
I'VAIL

11. Meroaudeckue yKazaHus Ui 00YJarOIIUXCS IO OCBOSHHUIO U CITUTUTHHBI
(Huoice npueoosmces pekomenoayuu no cCOCMasieHurn 0aHHo2o pazoena)

11.1. Meroauueckue ykasaHHs A OOYy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepHana (eciu npedycmompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuajna — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. Ha3HaueHune cOBpEeMEHHOH JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJNYYUTHh BCIO MH(YOPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpOOJEeM JUCLHMIUIMHBI, METOJOB HAay4yHOrO II03HaHMS, HOBEHUIIMX
JOCTIDKEHUH Hay4HOH MbIciu. B yueOHOM mporiecce JIEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKpETHOH o0jacTu 3HaHud, €€ NpoOJeMbl, JAaeT LEeNbHOE MPEJCTABICHUE O TUCIUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIITIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YEHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENIEM;

— pasBuTHe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPeAMETYy W
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAayKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HAY4YUTbCSl METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACNATH IJIaBHBIE MBICIU U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jM4YHBIX
bopMynupoOBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U MOHATHIA.

JlekuMOHHBI  MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAaLMEd  ClIaliloB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOTO MaTepuaa:

— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @®OopMyIHpOBKa TEOPEMBIL.

— Jloka3aTenbCTBO TEOPEMBI.

— Hnmoctpupyromue npuMepsl.

11.2. Metoauveckue ykazaHUs Uisi OOYYaIOIIUXCS TO TMPOXOXKACHUIO MPAKTUYECKUX
3aHATHH (eciu npedycMoOmpeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIuHe)

[IpakTHdeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3auu y4eOHOTO
nporiecca, 3aKII0YaloIasics B BBITOJTHEHHN 00YJaIONIMMHUCS TTOJI PYKOBOJICTBOM ITPETIOIaBaTels
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1EJIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOMU
JUCITUTUIAHBI, TPHOOPETEHUST YMEHUN U HABBIKOB, OITBITa TBOPYECKOH JEITCILHOCTH.

[enpro MpakTUYECKOTO 3aHITHSI ISl 00YJAIOIIErocs SBISETCS MPUBUTHE 00YUIAFOIIMCS
YMEHHI W HAaBBIKOB MPAKTHYCECKOU JISATEITBHOCTH 110 M3ydaeMOU JTUCITUTUINHE.

[Tnarupyemblie pe3yiabTaThl MPU OCBOSHUHU O0YYAIOIIUMCS MPAKTUUECKUX 3aHATHI:



— 3aKkperuieHue, yriayOJleHWe, pacllMpeHre M JAeTalu3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE I[I03HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHME HOBBIMH METOJaMH ¥ METOJUKaMU H3Y4YEeHHUS KOHKPETHOH y4yeOHOI
JUCLUUTLINHBI;

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHHUI;

— ofecrieyeHue palMOHAIBLHOTO COYETAaHUsl KOJJICKTUBHOM M MHAMBHIYaTbHON (popm
00yJeHUsI.

TpebGoBanwust K MPOBEACHUIO TPAKTUYCCKUX 3aHITUN

[IpakTuyeckne 3aHATHA HAYMHAIOTCA C 3alUCH B OKypPHalI MpEnoJaBaTess
MPHUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBSBISETCS TeMa MPAKTHYECKUX 3aHSATHIA.

[IpenoaBaTens YMTaeT yCJIOBHE 33JaYd U MpPEUIaraeT CTYACHTaM CaMOCTOSITEIHHO
peIIUTh 33a7a4uy, HCIIOJIb3Ys 3HAHUS, MTOJyYCHHBIC CTYACHTOM Ha JieKiuu. CTyIeHT, KOTOPBIA
MEPBBIM PEIIMII 3a7ady, BBI3BIBACTCA K JOCKE. B ciydae eciii CTyIEeHT MpaBWIIBHO PELIHII
3ajady, OH moisydaer 5 OamioB. Eciu cTyneHT pemiaer 3aady ¢ MOMOIIBIO MPENOaaBaTes,
To mosy4yaeT 4 Oasuta. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYICHTOB (BKJIIOYAs OICHKY
MOCEIaEMOCTH) TepeBoasATcs B OoHychl (kadectBo) oTr O mo 5 OamioB. DT OOHYCHI
N00aBJIAOTCS K 001Iel cymme 0ayioB B paMKaxX MOJYJIbHO-PEHTUHIOBOI CHCTEMBI.

CryneHTaM BBbIIAeTCsS JIOMAlIHEE 3aJlaHhe B BUJC 3alla4, KOTOPbIE OHU CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Mertoauueckue ykazaHus JUIsl OOYYarOIIUXCs 10 MPOXOXKICHUIO CAMOCTOSITEIBHOMN
paboTsl

B Xozie BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBIOJIHAET PadOTy O
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydvaroruxcst 1Mo 3a04HO ¢Gopme oOydeHUs, CaMOCTOsITebHAas paboTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00ydaromerocss GopMUpPYeTCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU MW CHCTCMATHU3ALUU HpI/IO6p€Ta€MBIX 3HaHI/H71, oOecrieunBaeT BBLICOKHUH
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYYeHHs, MOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJarONUX CSSBIISIOTCS:

- yqe6HO'MeTOHquCKHﬁ MaTepHrall MO0 AUCHUIIIIUNHE,

11.4. MeTtoauueckue yKazaHus JUIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroImuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEMECTpa C IIeJIbI0 OLEHUBAHUS XO0/1a OCBOCHHMS
JVCLATIIINHBI.

B Teuenune cemectpa B cucreMe auctaHimoHHoro oOy4yenus I'YAII B ¢opme
TECTUPOBAHUSI MPOBOAATCS JIB€ IPOBEPOUYHBIE pabOThl IO pEHIeHHIO 3ajad W  OJIMH
TEOPETUYECKUN OIpoc (IepedeHb BOIMPOCOB I TECTOB pa3MelleH B «baHke BOMpPOCOB» B
cUCTeMe JUCTaHIMOHHOTO 00ydyeHus 'Y AIl).

Pe3ynbpTaThbl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH OYAYyT YUUTHIBAThCA MPU MPOBEACHUHU
MPOMEXKYTOUHOM  arTecTanuu (P HMCIOJb30BAaHUU  OAJbHO-PEHTHHTOBOW  CHCTEMBI



OLICHUBAHMS, Kbl BUJ KOHTPOJIS OLIEHUBAeTCs B Oamax, U3 KOTOPHIX (OpMHUpYyeTCs
WTOTOBBIN PE3yJIbTaT).

11.5. Meroauueckue ykazaHus i 00Y4arOLIUXCS M0 MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTeCTalUN.

IIpomexxyrounass  arrectauuss  oOyyaroIIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHHE
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3Yy/IbTATOB 00y4YeHMs MO aucuuiuiiHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opMma OIEHKM 3HAHHH, MOJYyYEHHBIX OOydYaloUmMMCs B Ipolecce
U3y4eHMs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
IPUMEHATh MX JUId PELICHUs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IpPaBUJIO, MPOBOIAUTCS B
IIEPUOJ, HSK3aMCHALIMOHHOW CECCHM W 3aBEPIUACTCS AaTTECTALMOHHOM OLICHKOM «OTJIIMYHOY,
«XOPOLIOY, «YNOBIETBOPUTEILHO», «HEYIOBIETBOPUTEIILHO.

— Cucrema OLEHOK IpU IPOBEICHUU IIPOMEXYTOUHOM AaTTecTaluu OCYLIECTBIISIETCA B
cooTrBeTcTBUM ¢ TpeboBanusMu Ilonmoxenuit «O TekylieM KOHTpPOJIE YCIIEBAEMOCTH U
IPOMEXYTOUHOU arrecTanuu cryneHToB I'YAIL oOydaromuxcs mo nporpaMmmamM BBICIIETO
oOpa3zoBanus» U «O MOAYIBHO-PEHTUHIOBOM CUCTEME OLIEHKU KadyecTBa y4eOHOU paboThl
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




