MMHHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHMST POCCUMCKOM
OENEPAILIMH
(enepansHoe rocyaapeTBeHHOE aBTOHOMHOE 00PA30BaTeNbHOE YUPEkKIEHHE BICLIErO
obpa3oBaHus
"CAHKT-IIETEPBYPI'CKUM [OCYJIAPCTBEHHbI YHUBEPCUTET
ABPOKOCMHUYECKOI'O I[TPUBOPOCTPOEHUSA"

Kadenpa Ne 1

YTBEPXJIAIO

PykoBoauTens 06pa3oBaTenbHOM NporpamMmbl

JIOUL,K.T.H.

Jluct cornacosanms paGoyeil MpOrpamMmsl AUCLHILIHHbI
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(I0/KHOCTB, Y4 CTENCHb. IBaAHHE)

A B. Illaxomupos
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Jou., k.nH, gou. - p 03.02.25 W.1O. IupoxkeHko
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A.¢.-M.H. a0 /g 03.02.25 A.O. CmupHOB
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PABOYAS [TPOTPAMMA JTMCLIMTUIWHBI
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(HaumeHOBAHHME JHCLUATUTHHBI)

(y4 creneHs, 3BaHKe) & (noanwuce, aara) (vHuumanst, pamuis)

3amectuTens anpektopa uHcTiutyTa Nel no meroauyeckoit padore

JOLK.T.H. 03.02.25 B.E. Taparyu
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09.05.01
CTIeHANBHOCTH

Haumenosanue HarnpaBJCHUs anMCHCHMC M 3KCNITyaTalus aBTOMaTUu3UupPOBAHHbIX CHCTEM

MOArOTOBKH/ CMEUHATLHOCTH CMELMANBHOrO Ha3HAYCHUS
MaremaTtuyeckoe, MPOrpaMMHOE ¥ HH(POPMALMOHHOE
HaumenoBaHue 5
obecnieyeHue BBIYHCIUTENbHOH TEXHHKH 1
HanpaBJIeHHOCTH
aBTOMAaTH3MPOBAHHbBIX CHCTEM

Dopma obyueHus OyHas

l'on npuema 2025

Cankr-Ilerepbypr— 2025

(BOMKHOCTS, V4. CTeMeHb, 3BaHHe) (noanucs, nara) (MHHUManbL, damums)



AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas anreOpa» BXOIUT B

00pa3oBaTelbHYI0 MPOrpaMMy BBICIIETO OO0pa3oBaHUS — NPOrpaMMmy CIEHHUATUTETa IO
HampaBjeHuto rnoArotoBku/ crenuanbHOCTH  09.05.01 «IIpuMeHeHre u  IKCIUTyaTarus
ABTOMAaTU3UPOBAHHBIX CHUCTEM CHEeIUAILHOI0 Ha3HAYCHUI HaIPaBJICHHOCTH

«Matemarudeckoe, IporpaMMHoOe U HH(POPMALMOHHOE 00eCcIIeYeHNe BEIYMCIUTENbHON TEXHUKU
¥ aBTOMaTU3MPOBAHHBIX cUcTeM». [lucuuruimaa peanusyercs kadeapoit «Nely.

JlucuuiuinHa HalesleHa Ha QOpMHUPOBAHUE Y BBIITYCKHUKA CIEIYIOIIMX KOMIIETEHIINH:

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaIu3 NPOOJEeMHBIX CHTyalUd Ha
OCHOBE CUCTEMHOTI0 [10JIX0/]a, BEIpabaThIBaTh CTPATEIHIO IEHCTBUI»

ConepxaHue AMCUMIUIMHBI OXBAaTHIBACT KPYI BOIPOCOB, CBSI3aHHBIX C Teopuei
KOMIUIEKCHBIX YHCEJl, CHUCTeMaMM JIMHEWHBIX YypaBHEHUH, JIMHEHHBIMM IPOCTPAHCTBAMH,
BEKTOPHOU ayreOpoii 1 aHATUTHYECKOW T€OMETPHEH.

[IpenonaBaHre IUCLMIUIMHBI IpeAycMaTpUBaeT cleAyrolmue (OpMbl OpraHU3aLUU
y4eOHOrO Tpolecca: JeKyuu, HnpaKkmuyeckue 3aHAMUSA,  CAMOCMOSMENbHAs — paboma
obyuarowe2ocs.

[TporpaMMo#l TUCHMILIMHBI MPETyCMOTPEHBI CIEIYIOIUE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAs aTTecTalus B popMe 3K3aMeHa.

OO0mast TpyI0eMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISACT 5 3adeTHBIX enuHull, 180
4acoB.

SA3bIK 00y4YeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Hucuunnuna «MarteMaTtuka. AHaIUTUYECKass TEOMETpUsS U JIMHEWHas anreopay
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCell cucTeMbl BBICHIETO O0pa3oBaHUS COBPEMEHHOTO  CHEIMAINCTa M HM3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJIAET JEMOHCTPUPOBAThH LEICYCTPEMIICHHOCTh, OPraHM30BaHHOCTb MPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX TOJOXEHHUI OOYCIIOBICHA TEM, YTO MAaTeMaTHKa SBISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PEUICHUS IPUKIIAHBIX 33a]]a4 U YHUBEPCAJIbHBIM SI3bIKOM HAYKH,
HO TaK)Xe U DJIEMEHTOM OOIIEH KyIbTypHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHHUKE. B 3HaYNTENpHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOLUIMMCS Pa3BUTUEM HAYKU U
TEXHWKH, TJIABHBIM 0O0pa30M BBIYHCIUTEIBHON TEXHHKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIOJIb30BAHUS MAaTEMATHKH JIJIS PEIICHUS KOHKPETHBIX 33Jla4 CYIIECTBEHHO PACIIHPSIOTCS,
4YTO, B CBOIO OdYepelb, MNPUBOAUT K HOBBIM TPeOOBAaHUSM, MPEABSIBIIEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B o0Omacti BocnuTaHWS JIMYHOCTH LEJIBIO IOATOTOBKH IO JAQHHOW UCIUTUIHHE
aBigeTcs (HOpMHpOBaHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApTyMEHTUPOBAHHO U 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 pesynbTratamu 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 KOMIIETEHIIMIM ¥ UHIUKATOPOB UX JTOCTHKECHUS

Kareropus Kon u
Kon n HanMeHoBaHME HHIMKATOPA JOCTUKEHUS
(rpymma) HaNMEHOBAHUE
KOMIIETEHIINH
KOMIIETEHITNHT KOMIIETEHIINHU
VK-1.3.1 3HaTh METOABI KPUTUYECKOTO aHAIN3A U
VK-1 Criocoben JBL Kp
CHUCTEMHOTO MMOAX0a
OCYUIECTBIISTh
. VK-1.3.2 3HaTh METOIMKH pa3pabOTKU CTPAaTEruu
KPUTUYECKHUH aHAIIN3 N "
JEHCTBUI 1715 BBISBIICHUS U PEIICHUS] TPOOIEMHBIX
POOJIEMHBIX o
YHuBepcaibHbIe N cUTyaIrumn
CUTyaIlMil Ha OCHOBE o o
KOMIIETEHIINHU CHOTEMHOTO VYK-1.V.3 ymeTh BeIpabaThIBaTh CTPATETUIO IEHCTBUMN
JUISL pEIIeHUs POOJIEMHON CUTYyaITuu
Moaxona,
VK-1.B.1 BnageTs HaBLIKAMU CUCTEMHOIO U
BBIpa0aTHIBATh
. . | KPUTHIECKOTO MBIIIICHUS, METOUKAMH TTOCTAHOBKH
CTPATETHI0 NeUCTBUI
1[eJIH, OTIPEICNIEHUs] CIOCOO0B €€ TOCTHKEHUS

2. Mecro nuctuIuIHHEL B cTpykType OI1
Juctunnuna He Oasupyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYACHTaAMH MPU
W3y4YEHUH B BY3€ KaKUX-THUOO JUCITUTIIINH.




3HaHMs, MOJTYYEHHbBIE IPU MU3YyUYEHUU MaTepuasa JAHHOM JUCLUILIMHBL, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U UCIIOJIB3YIOTCA IIPU U3YYCHUH IPYTUX AUCLHILINH:
-Maremaruka. Teopus BEpOATHOCTEN U MAaTEMAaTUYECKasl CTATUCTUKA.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM 00beMe JUCIUILIMHBI, TPYIOEMKOCTH OT/ACIBHBIX BHJOB Y4eOHOMH
paboThI 1O TUCIUILIHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIIITNHbI

TpynoemMKocTs 110

Bun yuebnoit pabotsl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKocmp oucCyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii H0020mMoeKu
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCIIC:

nekiuu (JI), (dac) 34 34

1('IpaK)TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie sanatus  (I13), 34 34

qac

nabopaTtopHbie paboTsl (JIP), (yac)

KypcoBoi nmpoekt (pabota) (KII, KP), (qac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 76 76
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.%%)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILTHHBI MO pa3esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Pasiesbl, TEMBI JUCIUTITHHBL Jlewwmn | 113 (C3)) - JIP KT CPC
’ (qac) (dac) (uac) (dac) (uac)
Cewmectp 1

Pasnen 1. KomIuiekcHbIC YuCiia M MATPHLIBI 6 8 12
Paznen 2. Cuctemsbl TMHEHHBIX YpaBHEHUN 6 9 12
Pasnien 3. JluneiHble IPOCTPAaHCTBA 5 0 12
Pasnen 4. Bekropsl 6 8 12
Pasnen 5. [psiMasi Ha TIIOCKOCTH 4 4 12
Paznen 6. [IpsiMast 1 MI0OCKOCTh B TPOCTPAHCTBRE 4 5 10
Paszen 7. Kpusble BTOpOro mopsjika 3 0 6
Hroro B cemectpe: 34 34 76
Hroro 34 34 0 0 76




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOydJarlolmMMuUCs  OMNpeNeJeHHbIX  TPYAOBBIX  (DyHKUIMHA,  CBSI3aHHBIX C  Oy;ymiei
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aelioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IHUKJIA
Howmep paznena HazBanue u conepkanue pa3/iesoB U TE€M JICKIIMOHHBIX 3aHATUI

1. [TonsiTHE KOMIUIEKCHOTO uncia. JledcTBUS Hall KOMIUIEKCHBIMH YHCIIaMU B
anrebpanveckoii (opme. JleiicTBUs HaJ KOMIUIEKCHBIMH YHCIAMH B
TpuroHomerpudeckoir popme. @opmyna Myaspa. M3BneueHue KOpHS U3
KOMIUJIEKCHOTO 4yucia. (2 Jaca)
[Tousitue matpunpl. JIuHelHble omnepanuu Haja maTpuuamu. JlunelHas
3aBUCHUMOCTh M HE3aBUCHUMOCTb MaTpull. TpaHCIIOHMPOBAHUE MATPHLL.
YMHO)KeHue MaTpull. MHOTOWIEHBI OT KBaJApaTHBIX MaTpull (4 Jaca)
2. Onpenenurenu u ux cporictsa. ObpatHas maTpuna. Pemenue npocrermunx
MaTPUYHBIX ypaBHEHUH. MaTpUUHBII METOJ peUIeHHs JIMHEHHBIX
ypaBHeHHH. (2 yaca)
Meton Kpamepa. Mertoa I'aycca. (2 yaca)
CoOcTBeHHbIE 4YMClIa U COOCTBEHHBIE BEKTOPBl KBaJPATHBIX MaTpUL.
OYHKIMK OT KBaJAPATHBIX MaTpuIll (2 yaca)
3. Jluneitnple mnpoctpaHcTBa. OrmpeneneHue U npumepbl. basuc u
koopauHaTel. JluHeliHble  mpeoOpa3oBaHua. MaTpula  JIHHEHHOTO
npeoOpa3oBanus. (5 4acoB)
4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE omnpeaencHus. JInHnelinbie onepanuu
HaJl BeKTOpaMu. JInHeiiHas He3aBUCUMOCTh BEKTOpOB. baszuc. KoopauHatel.
CucreMbl KOOpIUHAT Ha MJIOCKOCTH U B IpocTpaHcTBe (4 yaca)
CkanspHoe mpou3BeicHIEe BEKTOPOB. BEKTOpHOE MpOU3BeIeHNE BEKTOPOB.
CwMmenanHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)
5. VYpaBHeHMsI NpsIMOM Ha IUIOCKOCTH. 3aJjaud Ha COCTaBJICHHE ypaBHEHUU
npsiMoit. (2 gaca)
VYron Mexay nNpsMbIMU Ha INIOCKOCTH. PaccTosiHuE OT TOYKM 10 MPSIMOM Ha
wiockocTH. PaccrosiHue Mexay napasuieabHbIMU OPSIMBIMU. (2 Yaca)
6. YpaBHeHMsI IJIOCKOCTHU. 3a/laHue NMPsIMOM B MPOCTPaHCTBeE. (2 yaca)
VYroa Mexy IIOCKOCTAMU. YTOI MEXy IPSIMBIMU B IIPOCTPAHCTBE. YTOJ
MEXIYy MNpsSMOM M IUIOCKOCTBIO. PaccTosHMe OT TOYKM [0 IUIOCKOCTH.
PaccrosiHne Mexay mapajielbHBIMU IUIOCKOCTSIMH. PaccTosiHue oT TO4ku
710 TIPSIMOM B TTPOCTpaHCTBe. (2 yaca)
7. Onnunc. ['mnepbona. [Mapabona. IlonsipHoe ypaBHEHUE KPUBOH BTOPOTO
nopsnka. Kanonnueckue ypaBHeHHUs KpUBOM BToporo nopsaka (3 yaca)

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpakTHYECKUX 3aHATHIA U UX TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTD

N3 Hux Ne
Dopmsbl .
Ne . Tpynoem- | mpakTuyeckoi | pasaena
Tembl IpakTUUECKUX 3aHATHI | MPaKTHYECKUX
n/m . KOCTb, (4ac)| MOATOTOBKH, | AMCIIMII-
3aHATUN
(dac) JIUHBI

Cemectp 1




1. | JelicTBus HaJg KOMILICKCHBIMU Pemenue
YrclIaMU B alreOpandecKkon 3a1a4 5 1
dopme. Tpuronomerpuueckas
(dopmMa KOMIUIEKCHOTO YHCIIA.
2. | Jle¥icTBHs HaJ KOMILUICKCHBIMH Pemrenue
YHCJIaMH B 3a1a4 2 1
TPUTOHOMETPHUECKOH popme
3. JIuHeiiHbIe Onepany HajQ Pemenue
MaTpPULIAMHU. 3a1a4y 9 1
TpaHcIOHMpPOBaHKUE MATPULL.
YMHOXEHUE MAaTPHUI]
4. Kontponsnas padora Nel Pemenue 9 1
3a/1a4y
5. | Boluncnenue onpenenurenei. Pewenne
OO6parnas matpuna. Pemenne 3a7a4 2 2
MAaTPUYHBIX YPABHECHMUIA.
6. MaTpuyHbIi METOJT PEIICHUS Pemenne
CUCTEM JIMHEHHBIX YpPaBHCHUH. 3a7a4 2 2
Meron Kpamepa
7. Meron I'aycca Pewmenne 2 2
3a/1a4y
8. KonTponbnas padora No2 Pewenue 3 5
3a/1a4
9. Paznoxenue BEKTOPOB 1O Pemenne
0a3ucy. Beraucienue 3a/1a4
KOOPJHMHAT TOYEK B 00IIeH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10. CkansipHO€ ITPOU3BEIEHNE Pemenne 2 4
BEKTOPOB 3a/a4y
11. BekropHoe u cmenianHoe Pewmenne 9 4
ITPOU3BENCHUS BEKTOPOB 3a/1a4y
12. KonTponbnas padorta Ne3 Pemenue 9 4
3a/a4y
13. VYpaBHeHUs IpsAMOIL Ha Pemenue 9 5
MIJIOCKOCTH. 3a/1a4y
14. 3aauM Ha MPSMYIO Ha Pemenne 9 5
IJIOCKOCTH 3a/a4y
15. [Ipsimast v IIOCKOCTH B Pemenune 9 6
IIPOCTPAHCTBE 3a/1a4y
16. KonrtponbHas pabora N4 Pemenune 3 6
3a/1a4
Bcero: 34
4.4. JlabopaTopHbIE 3aHATHS
Tewmbl 1a00opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
No TpynoemMKoCTb, .
wn HaumenoBanue nabopatopHbIx padboT (uac) MPaKTUYECKOHN | pa3zena
MOATOTOBKU, | JIUCILIHII




| | | (gac) | nunbr

Y4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOIHEHUE KyPCOBOU pabOTHI
Y4eOHBIM IIJIAHOM HE TPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAaOIHUIIE 7.

Tabmuua 7 — Bugsl caMocTosITeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1,
Bua camocrositensHOM paboTh

qac qac
1 2 3

W3ydeHne TeopeTHuecKOoro MaTepuanina 20 20

nucuuriaHbl (TO)

KypcoBoe npoextupoanue (KII, KP)

Pacuerno-rpadpuueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

IToaroToBKa K TEKyIIEMY KOHTPOJIIO 20 20

ycneBaemoctu (TKVY)

Jomamaee 3amanue (J13) 20 20

KonTponbusie pabotsl 3a0unnkoB (KP3)

IToaroToBka K MpoOMeXyTOYHOU

arrecraiuu (ITA) 16 16

Bcero: 76 76

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM PabOThI 00YUAIONIMXCS TT0 TUCIUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSTeNIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp Me4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

Komuectso
SK3EMIUISIPOB B
Ug_ll_nilrl))/ec bubnuorpaduueckas ccpiika oubmiorexe
(KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)
YK 514 BBK Bbexnemurera JI.A., [lerposuy A.1O., UyGapos 1. A. 200
22151642 COOpHHUK 3a7a4 110 aHATUTHYECKOH T€OMETPUH U
JUHEHHO# anreope: Yueb. mocooue / [Tox pen. 1.B.
beknemuiepa. — 2-e u3j., nepepad. — M.: DUSMATIINUT,
2006. — 496 c.
VK KazakoB A.5l, MakapoBa M.B. MaTtemaTuka. 50
517.521(075.8) Amnanurnueckas reomerpust: yue0. [Tocooue / CIIO.:




I'VAIL 2019. - 51 c.

http://e.lanbook.co | beknemures, J.B. Kypc aHanuTHYeCKOM T€OMETPUH U OBC Jlanp
m/book/58162 JUHEWHOH anreOphl. [ DIeKTPOHHEIH pecypc] —

OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekmemumiesa, JI.A. CO0OpHHUK 3a/1a4 [T0 aHATUTHIECKOH OBC Jlanp
m/book/72575 TCOMETPHH U JIMHEHHOH anreOpe. [DNeKTpOHHEIH pecypc|

/ J1LA. Bexnemurnena, /I.B. bexnemuies, A.1O.

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

Jlanp, 2016. — 496 c.
http://e.lanbook.co | Horukos, A. 1. Hauana nuHeiHo# anre6psl 1 9BC Jlaus
m/book/71997 aHATUTUYECKast TEOMETPHS : yuebHoe mocodue / A. 1.

Hosukos. — Mocksa : DU3MATIINAT, 2015. — 376 c.
https://e.lanbook.c | MaTtematuka. 3aa4u MOBBIIIEHHON TPYAHOCTH IS 9BC Jlaus
om/book/115483 CTY/ICHTOB BY30B : yuebHoe mocobdue / V. B. Meanos, O.

K. UBanoga, O. A. Oxynesa, H. A. Tom4eHHHUKOBA ; IO

pemakmueii U. B. UBanoBa. — Cankt-lletepOypr : Jlans,

2019. — 156 ¢

Wenera, A. M. Jlunelinas anreOpa. AHaJIUTHYECKAS 9BbC Jlann
https://e.lanbook.c | reomerpus : yue6HOe mocodue / A. M. Usnesa, I1. .
om/book/152265 IMpunyrxkas, W. 1. YepHsix. — 5-e u3a-e, UCIp. U A0, —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemumies, /1. B. Kypc aHaauTHUeCKOM T€OMETPUH U OBC Jlanp
om/book/58162 JUHEHHOM anredps! : yueouuk / J[. B. beknemuries. —

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

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

om/book/48192 anreOpa U aHAJTMTHYCCKAst TEOMETPHUs : ydeOHOe mocodue
/I1. C. I'eBopksiH. — Mocksa : ®DUSMATIJIUT, 2011. —
208 c.

https://urait.ru/bco | Jluneitnas anreOpa 1 aHATUTHYECKASI TEOMETPHS:

de/436467 y4eOHMK U TPakTUKyM 1uist By30B / E. . [lnoTHHKOBa, A.
I1. UBanoB, B. B. JlorunoBa, A. B. Mopo3oBa; noj
penakuuei E. I'. IlnoTHukoBo#l. — MockBa:
M3narensctBo HOpaiit, 2019. — 340 ¢

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

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

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

00de/434042 aHanuTH4YecKas reomeTpusi. COOpHUK 3a1aHui:
yuebHoe rmocobue a1 OakanaBpuara u crieluaguTeTa
/ E.T. IlaxomoBa, C. B. PoskkoBa. - MockBa :
W3parensctBo FOpaiit, 2019. - 110 c.

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

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

BeutoMoB. - 2-e u3a. - Mocksa : U3narenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepedeHb 2IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»



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

[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OpPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHEI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»
URL aapec HaumenoBanue

http://www.math-net.ru OO01epoccuiickuii MaTeMaTHYeCKUi OPTa
http://e.lanbook.com/view | 9BC «Jlanb»

8. Ilepeuenb nHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHnp TPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca 10 JUCIUIIIHHE.
[Tepeuens nucmosb3yeMoro NporpaMMHOT0 odectieueHus npeacTasieH B Taduuie 10.

Tabmuna 10— [lepeueHr mporpaMMHOT0 0O€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUITITHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmmna 11— Ilepedyens HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIIECTBIICHUS
00pa30BaTenbHOTO Mpoliecca Mo TUCIUILUIMHE, IPeCTaBieH B Tabnuiel 2.

Tabmmna 12 — CoctaB MaTepHaibHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )

1 | YueOHnas ayauTopus I 3aHATHH JIGKIMOHHOTO THIA, 3aHATHH | ym. [acremmo, m. 15,
CEMMHApCKOr0  THIA, TIPYNNOBBIX M  WHIMBHAYAIBHBIX | aymuropus Ne31-02
KOHCYJIbTAllMi, TEKYIIero KOHTPOJIS W MPOMEXYTOUHOU
arrecrauuu. OcHamenue: Croenuaau3upoBaHHas MeOeb;
TEXHHYECKHE  CpeiacTBa  OOydeHus,  Cclyxamue  JUis
Ipe/icTaBiIeHUs] yueOHOW HHQpOpMAUU OOJBIION ayAUTOPUU;
Ha0op AEMOHCTPALIMOHHOTO 000py10BaHUS

2 | YueOHasi ayauTopusl JUId TPAKTUYECKUX 3aHATHH, 3aHsatuil | ya. [acremmo, a. 15,
CEeMHHApCKOro  THIA, TIPYNNOBBIX M  WHIAMBHAYANBHBIX | aymuropns Ne24-16
KOHCYJIbTAallMi, TEKYIIero KOHTPOJS M MPOMEXYTOUHOU
arrectauuu. OcHamenue: Crenuanu3upoBaHHas —MeOelb;
TEXHUYECKHe  cpeicTBa  OOydeHHs,  CIyKalme  Juis
npeacTaBiIeHus yueOHoH HMHpopMauu OOJIBIION ayIuTOPHH;
MIEPEHOCHOM HA0OP IEMOHCTPAIMOHHOTO 000OPY/IOBAHHS

10. OmeHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH



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

10.1. CocTaB OLICHOYHBIX CPEIACTBAJS MPOBEACHUS INPOMEKYTOYHOM aTTeCTaIlUH
00ydJaronuxcs mo IMCIUILIMHE TPUBeIeH B Tabnwuie 13.
Tab6mmua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOHN aTTeCTallul

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUYHBIX CPEACTB

DK3aMeH Crnucok BOMpOCOB K AK3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OIECHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHas ~ mIKajga — MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIMM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OI11eHKa KOMITETEHIUN

XapakrepucTika choOpMUPOBAHHBIX KOMITETCHITN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

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

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOMIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIILHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONupaschb Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUUYECKOW JI€ATEIIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYAHEHUS B MPAKTUYECKOM MNPUMEHEHHHM 3HaHUI
HaIlpaBJICHUS;

— c1abo apryMeHTHPYET HayIHbIE MTOJI0KEHNUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHII.

«yZI0BJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaronuiics He YCBOMJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOIO
MaTepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH poOJIeM B KOHKPETHOM HalpaBlICHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBieHbl B Tadimie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa




Ne i/t

[lepeduens BOmpocoB (3a1a4) uisl 3K3aMeHa

Kon
WHJFKATOpa

3aganue 1.

1)

2)

BBI4ucIuTh Npou3BeeHIHEe KOMILICKCHBIX YUCEN B
anreOpanyeckoit popme 3arnucu
(54 2i) = (6 + 5i)

Otget: 20+37i

Bepno 11 yrBepxkaeHue: «JleicTBUTENbHAS YaCTh
MIPOU3BEICHUSI KOMIUIEKCHBIX YMCEI B anredpandeckoit popme
3aIlMCH PaBHA MTPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEN
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

OTtsert: Hesepno (BepHBIM 0TBETOM sIBJIsSIETCS
yTBepaaeHne: «JledicTBUTEJbHAS 4YACTh MNPOU3BeIEHUS
KOMILJIEKCHBIX 4YHCeJ B ajredpamyeckod Qopme 3amucu
BbIYMCJISIETCS KaK pPa3HOCTh NPou3BeIeHUs
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNsI MHUMBIX YacTeil
COMHOIKHUTeJIe»).

3aganue 2.

1)

2)

BBIYMCIUTE POM3BEICHUE KOMIUICKCHBIX YHCEN B
anreOpanyeckoit popme 3armcu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

Bepno i yrBepxkaenue: «JleicTBUTENbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YMCEI B anredpandeckoit popme
3aIIMCHU BBIYHCIIAETCS KaK PA3HOCTh IIPOU3BECHUS
JIEMCTBUTEIIBHBIX YaCTEN U IIPOU3BEIECHNS MHUMBIX 4acTEeH
COMHOXkHUTeNE». OTBET apryMeHTUpYHTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBEp:KIeHUE:
«/leficTBUTeIbHAST YACTh MNPOW3BEJIEHUS KOMILIEKCHBIX
yuces B ajredpandeckoii (popme 3anucu BbIYHCISIETCS KAK
Pa3HOCTb TNPOM3BEACHUS JACHCTBUTEJIBHBIX YacTedl WM
NPOU3BeAeHUS MHMMBIX YacTeil COMHOKUTeEJIei»).

3agadue 3.

1)

2)

Bbruucnuth npousBeieHNe KOMILIEKCHBIX YHCEN B
anredpandeckoil popme 3anucu
(7 + 4i) = (4 — 3i)

OrBer: 40-5i

Bepno 1 yrBepxkaeHue: «leicTBUTENBHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpandeckon hopme
3alUCH BBIYMCIIAETCA KaK CyMMa IIPOU3BEICHUS
JIECTBUTENIbHBIX YAaCTEW U MPOU3BEICHUSI MHUMBIX YacTei
coMHOxUTeNnen». OTBET apryMeHTUPYHUTE.

YK-1.3.1




OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSI yYTBEpP KIeHHUE:
«/leiicTBUTEILHASL YACTh NPOU3BEACHNSI KOMILIEKCHBIX YHCes B
anredopanyeckoid ¢Gopme 3anucH BBIYHC/ISETCH KaK Pa3sHOCTb
NPoM3BeIeHUs1 eCTBUTENbHBIX 4YacTell M TNPOM3BeIeHUs!
MHHMBIX YacTell COMHOKMTeEJIe»).

3anaunue 4.
1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(9 — 4i) # (8 — 5i)

OtBet: 52-77i

2) Bepno nmu yrBepxaenue: «JleficTBUTENbHAS YaCTh
MIPOM3BEICHUS KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMKMCH BBIUUCISAETCSA KaK IPOU3BEACHUS MHUMBIX YacTen
COMHOXMUTENEN». OTBET apryMeHTUPYITE.

OTBerT: Hesepno (BepHBIM OTBETOM fABJIsIeTCSA
yTrBepaaeHne: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BEACHHUSA
KOMIUIEKCHBIX 4HceJl B ajredpamveckoil ¢gopme 3anmcu

BbIYHUCJISIETCS KaK pa3HoOCTH Npou3BeleHus!
NeHCTBUTEJbHBIX YACTeil U NMPOU3BeeHUs] MHUMBIX YacTeil
COMHOIKHUTeEJIEeN»).

3agaHue 5.

1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YKCET B
anreOpanveckoit hopme 3anucu
(94 6i) = (2 —7i)

Otset: 60-51i

2) Bepno nu yrBepxkienue: «I[Ipou3BeieHNE KOMIUICKCHBIX YHCEI
B ajredpanyeckoil popme 3amucu MOXKET OBITh BBIUMCIIEHO I10
IIPaBWJIy BBIUUCIICHUS TPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYWTE.

Otger: BepHo (IpH 3TOM HYKHO YYHTBIBATh, YTO  i°= - 1)

3aganue.
1) BbBIYHCIUTH IPOU3BEACHUE KOMIUICKCHBIX YHCEI.

4, = S{cusE +:'5an] n I,= ?{cus;+ i s:'n;j

OTBer: 35((‘05‘5 + isin Eﬁ) = 35§
2) BepHo nu yrBepxkaeHue: «Jlas BBHIYUCIEHHS [POM3BEIECHUS

KOMIUIEKCHBIX ~ YHCeJl ~ HeoOXOoAMMO  3amucatb HUX B
anreOpanyeckoM Bue». OTBET apryMeHTHPYHTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISICTCSI YTBep:KICHHE:
«IIpn BBIYMCICHUM TNPOU3BEACHHS KOMILUIEKCHBIX YHCEJ B
TPUTOHOMETPHYECKOMI (popme MOIYJIb pe3yJjbTara
BBIYHMC/IAETCH KaK MpPOM3BeJeHHe MOAYJeldl MHOXHUTeIeH, a

YK-1.3.2




apryMeHT 4YMCJIa PaBeH CyMMe apryMeHTOB COMHOKHTeJIei»).

3aganue.
1) BbIUHCIUTE 4acTHOC KOMILIEKCHBIX qucen B
TPUTOHOMETPHUYECKOH (hopMe 3arucHu.
g m
10(cos—+1i sin—
Zy _ ( 3 + zj

z, T iaink
2 5[0056+121116j

OTtBert: Z(rnsg +i Sf'i‘ig) =3 +i

2) Bepno nm yrBepkacHue: «lIpu  BBIYMCICHHH YacTHOTO
KOMIUIEKCHBIX YHCE MOJYJIb U apIyMEHT Pe3yJibTaTa SIBISI0TCS
pe3ynbTaTaMu JEIeHUS MOLYJI IeJIMMOI0 Ha MOAYJIb JEIUTEIIS
UM aprymMeHTa JAeJuMOro Ha aprymMeHT jgenutens». OTBer
obocHyiiTe.

OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSI YTBep:KAeHHE:

«IIpn BBIYHCIEHHM 4YACTHOI0 KOMILUICKCHBIX 4YHCET MOIYJb

pe3yabTara siBJsIeTCH pe3yJbTaTaM JAeJIeHUss MOAYJIs 1eJTUMOro

HAa MOAYJIb JEJIHTE/sl, 2 APITYMEHTOM - Pa3HOCTbh apryMeHTa

AeJUTeNs U ApryMeHTa e THMOro0»).

VK-1.V.3

Kaxk na3biBaercst hopma 3anmicy KOMIUIEKCHOTO YHCIIa, HMEIOIIAs
BUA z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ATOH 3amHCH [z| 1 @7

O1BeT: Popma 3aNUCH KOMILJIEKCHOTO YHMCJIa, UMEIOIIasi BU/I
z=|z|*(cos@+isin@), Ha3bIBaeTCsI TPUTOHOMETPUUECKOI, I/1e |Z| —
MO/YJ1b KOMILUIEKCHOTO YHCJIa, ( — APTYMEHT KOMILJIEKCHOI0
qucaa

YK-1.B.1

PesynbTar kakoii onepanyy HaJ KOMIUDICKCHBIMA YHCIIAMH MOXKET
OBLITH 3aIIMCAH B BUIE

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

OtBeT: B TakoM Bu/ie MOKeT OBITH 3aNMCAHA ONMePAIUs]
YMHO:KEHHSI KOMIIJIEKCHBIX YHCeJ Z1 M Z2.

VK-1.3.1

Pe3ynbpTaT KaKkoil onepanuu HaJ KOMIUIEKCHBIMU YHCIIAMH MOYKET
OBITh 3alMcaH B BUJE |Z1]:|Z2|- (COS(@1-92) + iSIN(Q1-¢2)) ?
Oteer: B TakoM Buae MO:KeT ObITh 3aNIMCAHA ONlePALMS
AeJIeHUs] KOMILJIEKCHBIX YUceJ Z1 | Z2.

YK-1.3.2

3aganue 1.
1) KomrutekcHoe 4ucio Z 3amucaHo B aredpanveckoil u B
TPUTOHOMETPHUUECKOHN opmax:

v 3 1 3 T
£ = ?+ i E = 'J.{cusE+:'s:'ng]
Haiigure 12-10 crenens unciaa Z
OtBert:1

2) Kakyro ¢popmy 3amucu 4uciia Bbl HCIoIb30Ban? OO0CHY#iTE
CBOI1 BBIOOD

Oteer: Ilpu Bo3BeAeHNH KOMILJIEKCHBIX YHCEJI B CTelleHb 0osiee

PALHMOHAJIBLHO HCII0JIB30BATh TPHTOHOMETPHYECKYIO hopmy

3aliCcH U JelCTBOBATD M0 CJleyIoleMy NPaBuJy: Npu

VYK-1.V.3




BO3BeJleHHH KOMILIEKCHOT0 YHCJIa B CTeeHb MOAYJIb YHCJIa
BO3BOJUTCH B 3Ty CTelleHb, APTYMEHT YMHOKAETCSl Ha
NMoKAa3aTeJib CTeNeHH.

Eciu ke ucno/sib30Bath ajredpanyieckyro ¢popmy 3anucu, To
He00X0IMMO B IAHHOM cJy4dae 12 pa3 yMHOKMTH YHCJI0 CAMO HA
celst.

3ananue 2.
1) KomrmiekcHOe YncIio Z 3alicao B alreOpandecKon U B
TPUTOHOMETPHUYECKOU (hopmax:
13 w

ZI=54+i5/3= 10(cos 3 +isin )

Haiinute 3-10 cTenels uncia 7
Ortser: -1000

2) Kakyro ¢popmy 3amucu ynciia Bbl Hcroiab3oBainu? O0ocHyiiTe
CBOM BBIOOD
Otgert: Ilpu Bo3Be1eHNH KOMILJIEKCHBIX YHCEJ B CTeNeHb 0oJiee
PAlMOHAJLHO UCIO0JIBL30BATH TPUTOHOMETPUUYECKYIO hopMy
3allUCH U 1elCTBOBATH MO0 CJIeAYyIoneMy NPaBuy: NpH
BO3Be/IeHUH KOMILIEKCHOI0 YHCJa B cTeleHb MOAYJ/Ib YHCIa
BO3BOJUTCS B ITY CTeNleHb, APTYMEHT YMHOKAETCS Ha
NnoKa3aTeJib CTeNeHH.
Eciu ke ucno/ib3o0Bath ajreopanyeckyio ¢popmy 3anucu, To
He00X0AUMO B JAaHHOM cJIyyae 3 pa3a yMHOKMThH YUCJIO CAMO Ha
ce0s1 (MM MCIOJIb30BaTh (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:(—lfﬂ ;f —12?1)

2) BeibepuTe u3 crimcka nUppOBBIE CPEACTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JIJIs peIlIeHUs JaHHOH 3a/1a4H.

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
,a1=[ )5= 1 4)
-1 3 -4
3 —3
OTBer:

VYK-1.B.1




c=(s %5 1)

2. BriOepute u3 cnucka nuppoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IIPUMCEHCHBI JJIs pCHICHUA ,I[aHHOfI 3a1a4u.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

2 -2
a=(4 3 e=( ¥)

—4 =3

OrtBer:

8 5 —8
€= (—m 18 —15}
2. Bri6epute u3 ciricka u@poBbIie CPEeICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHO! 3aJjauH.

a) Microsoft Access

b) Wolfram Mathematica

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

1. Haiitu matpuny C = 34 — 5B ‘. roe

1 -2
a-(4 3 2e-(a 5)

—3
OrtBer:
_ {2 5 -9
€= ( 4 -6 6 )
2. Bri6epute u3 cnricka 1M poBbI€ CPEICTBA, KOTOPHIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3ananue 5.
1. Haiitu matpuny € = 44 + 3B rze

1 -2
a4 4 a2 )

—3
OTBeT:
7 13 17
(_:' =
(— 14 24 -2 5}
2. Bri6epute u3 criricka uQpoBbIe CpeicTBa, KOTOPBIE MOTYT

OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOW 3aJjauu.




a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT 1eHCTBUN HaJl MAaTPULIAMHU. YK-1.3.1
A+0=...
Otger: A
2. 3anuimmTe pe3yabTaT ACHCTBUN HAJl MaTPUIIAMHU
A+ (-A) =
OtBet: 0
3. Tlpomomxute hopmyny
9.
7(A+B)=
OtBer: 7A+7B
4. Tlpopomxute hopmyiny
5A-5B=
OtBert: 5(A-B)
5. Ipomomxute popmymny
2 X(4A)=
Otger: 8A
3aganue 1. VK-1.3.2
1) Haiitu npoussenenue Matpuil A * B, rae
2 5
o -2 —4
a=( ) B= (n —z)
2 —4 5
2 0
Otser:
/-8 4
AB = (14 lﬂJ
2) Bwibepure U3 crricka 1(pPOBbIC CPEICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JTsI pellieHus JaHHO! 3agaun. O0ocHyiiTe
BbIOOD LK(poBOroO cpencTra
a) Microsoft Access
10.

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undpoBbiM cpecTBaM, KOTOPbie MOTYT ObITh
NpUMeHEeHbI JIsl pelleHus JAHHOH 3aga4um oTHocuTcest Wolfram
Mathematica- nporpaMmmHoe o0ecneyeHne, BKIIOYAKOIIEE
001611011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNBbIOTEPHOIi ajireopbl, OPUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
Bl/l3yaJIl)HblM COHpOBO)KIIeHl/IeM.

3amanue 2.
1) Haiiti mpomusBenenune matpuil A * B, rie



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

Otger:
—-11 4
aB = )
7 -3
2) Beibepute u3 crircka nu(ppoBbIe CPEACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JIsl pEIICHUs JaHHOW 3aJjauu.

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

OTtBer: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- mporpammHoe odecneuenue, BKIKOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (PYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMO/ATOTOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BIYUCJIEHUSIMU H
BHU3YAJIbHBIM CONPOBOXKIEHUEM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 —
OtBeT:
—6 6O
AB = [13 —3)

2) Bwibepure U3 crricka 1(pPOBbIC CPEICTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI J1JIs peIlIeHUs TaHHOH 3a/1a4H.

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

OtBet: K undpoBbiM cpecTBaM, KOTOpbie MOTYT ObITh
NMpUMeHEHBI JIJIM1 peleHus JaHHoM 3axa4u oTHocuTcess Wolfram
Mathematica- nporpammHoe odecnieueHune, BKIOYAIOLIEe
001611011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI aJiredpbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB € BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

3ananue 4.
1) Haiitu npousBenenue Matpuil A * B, rae

A=(ﬂ —2 _3) B= i —53)

2 —4 0 3 0
OTBer:
—-11 6
AB =
( 4 22)



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

2) BriGepuTte u3 crincka mud)poBbie CPEACTBA, KOTOPHIE MOTYT OBITH
MMPUMCHCHBI JIs1 pCIICHUA HaHHOﬁ 3aayu.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHO#| 3a1a4u oTHocuTcss Wolfram
Mathematica- mporpaMmMHoe odecnedeHne, BKIIOYAKOIIEE
001111011 HA00P MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONIPOBOKIEHHEM.

3amanue 5.
Haiitu npousBenenue marpuit A = B rye
2 3
4 —1 —4
Sy B P
1 —4 0
2 0
OTtBer:
-1 14
AB = (—z 11)

2. BeiGepute U3 criucka mudpoBbie CPescTBa, KOTOPBIE MOTYT OBITh
NPUMEHEHBI JUIs PeIIeHHs JaHHOH 3aau.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHBI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe odecnedyeHnne, BKIIOYAKOIIEE
0016111011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB € BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

11.

3agandue 1.

1) Haiitu onpeenuTensb 2-T0 MOPSIIKa MATPHUIIBI
2 5

-3 7

OtBer:29

2) OO0oCHY#HTE KaK BBIYHCIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4toObl BHIYUCIMTH ONpe/ieuTe]b BTOPOro MOpsiaKa
He00X0IMMO M3 NMPOU3BEAEHNs IJIeMEHTOB IIABHOW JANAroHaIn
BbIYECTh MNPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

3aganue 2.
1) Haiitu onpenenuTeb 2-ro MOPsIKa MaTPHUIIBI

VYK-1.V.3



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

o
4 -5

OtBer: -22
2) O06o0cHYyiTE KaK BBIYHCIHTD OMPEIEIUTEb BTOPOrO MOPSIIKA.

OTtBer:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeeUTe/Ib BTOPOro MOpPsiaKa
Heo0X0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JINMATOHAJIH
BbIYECTh IPOU3BeeHHE JJEMEHTOB BTOPOil  (M0004YHOIT)
AMATOHAJIN

3amaunue 3.

1) Haiitu onpenenutelib 2-ro MOpsIKa MaTPHUIIbI
1 —3‘

s

OtBet: 23
2) OO60CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.

Otser:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe]Ib BTOPOro MopsiaKa
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INpPOM3BeleHHe JJeMEHTOB BTOpPOH (M000OYHOI)
AUATOHAJHN

3aganue 4.
1) Haiitu onpenenuTeb 2-ro MOPsaKa MaTPHUIIbI

s ol
—14 -8
OtBert: (

2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BBIYMCIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEAEHUS )J1eMEHTOB IJIaBHOW TUATOHAIU
BbIYECTh NPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3agadue 5.
1) Haiitu onpeenuTensb 2-T0 MOPSIIKa MATPHUIIBI
o 3

10 3

OtBer: -5
2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

Otser:

Jl1s1 TOro 4To0bl BBIYMCIMTH ONpee/uTe]1b BTOPOro MOpsaKa
He00X0IMMO M3 NMPOU3BEAEHNUs 3JIeMEHTOB IIABHOW JANAroHaIn
BbIYECTh NPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN




1 2 -1
3amanue: naHa Mmatpuna | 3 1 2

YK-1.B.1

4 -2 5
Haiinurte anrebpandeckue TOMOTHEHUS:
OtBet: 9
2. Ay
12. Ortser: -7
3. Ay
OrtBer: -5
4- A:E
OrtBer: 10
5. Az
OtBer: -5
Uemy paBeH omnpeaenuTenb TPEYroJbHON MaTPHUIIbI? YK-1.3.1
13. OTBeT: onpeaeuTeIb TPEYTroJbHOI MATPUIIbI PABEH
NPOU3BE/ICHUIO 3JIEMEHTOB IVIABHOM TUATOHAJIN.
O6o3HauuM Ay, A5, ..., A — CTPOKH MATPUIIBI M1 €y Cloi wuni - YK-1.3.2
JNIEWCTBUTEIILHBIC YHCIIA.
Ecnu cymecTtByeT Takoit Habop uucen, cpeiu KOTOPBIX €CTh XOTS-
OBl OJHO YUCJIO 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 cilydyae Ha3bpIBalOTCS CTPOKU MaTpULbI?
OtBer: Takue CTPOKH MATPHIBI HA3BIBAKOTCSH JIMHEHHO
3aBHCHMBIMHU
IycTs MaTpuibl A u A y0BIeTBOPSIOT YCIOBHIO VK-1.V.3
A'A1=A1TA=E, rne E — enuununas MaTpHIia n -ro NOpsJIKa.
15. Kaxk Ha3bIBatOTCS Takue MaTpULbI?
OtBer: Takue MaTpuIbl HA3LIBAIOTCS 00PATHHLIMU MAaTPULIAMU
110 OTHOIIEHHUIO APYT K ApYry (A — o6paTHasi K A, u A —
obparHas K A™Y).
3ananue 1. Haittu matpuny X u3 ypasuenust 4 * X = B, rue YK-1.B.1
-1 2 -7 —4
a=(Z, 5) &=( )
16. —2 5 —-17 -9

OTtBer:

x=(5 5)




3amanwne 2. Hatitu matpuity X u3 ypaBHenus 4 = X = B rne
(1 2 {9 —4
A_(E —4} 5_(23 10)
OtBer:
(5 2
X = [_2 _1)
3amanwue 3. Halitu matpuity X u3 ypaBHenus 4 = X = B, rne
-1 3 —-10 -7
4= B=
( 2 —4} ( 14 12)
OTtBer:
/1 4
X= (—3 —1)
3ananue 4. Haittu matpuny X u3 ypaBHenust 4 * X = B rue
1 -2 9 6
A= B =
(3 —?) (2‘3‘ 19)
OTBer:
(5 4
X = [_2 _1)
3ananue 5. Haiitu matpuny X u3 ypaBHenus 4 # X = B rnue
1 -3 14 5
A= B=
(2 —8) (34 12)
OTtBer:
(5 2
X= (—3 —1)

17.

Kak Ha3pIBaeTcs cuctema anredpanyeckux ypaBHEHUH, Kak0e U3
KOTOPBIX SIBJISIETCS JIMHEHHBIM?

OtBer: Takas cucTeMa ypaBHeHHI HA3bIBACTCS CHCTEMOM
JIMHEHHBIX ajiredpandyecKux ypaBHeHUM

YK-1.3.1

18.

Kakue MeTo/b! pereHns CUCTEeM JIMHEWHBIX alnredpandeckux
ypaBHEHU BaM U3BECTHBI?

OtBer: MeToabl pelIeHUs] CUCTEM JHHEHHBIX ajJlredpanvecKux
ypaBHeHnuii: metoa Kpamepa, meton I'aycca, MeToq MAaTPUYHBIX
YPaBHeHHIi (C MCMOJIb30BAHHEM 00PATHOM MATPHUIIbI).

YK-1.3.2

19.

CpaBHHUTE YCIOBUS TPUMEHEHUS METOOB PEIICHUS CUCTEM
JUHENHBIX ypaBHEeHUU. Kakoil MeTo/| pelieHnsl CHCTEMbI TUHEHHBIX
anreOpanvecKux ypaBHEHHUM MPUMEHSIIOTCS B TOM ClIydae, ecliu
ONpPEIETUTENb MAaTPUILIbI CUCTEMBI PaBEH HYJIIO?

OtBer: Ecam onpeaeanTesib MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBI
JIMHEHHBbIX ypaBHeHuii I'aycca, npyrue Mmeroas! (MeTon
Kpamepa u MeToa MAaTPUYHBIX YPAaBHEHH i) MOT'YT
NPUMEHATBLCA NPU YCJIO0BHH, YTO MATPHLA CUCTEMBI
KBaJIPaTHAsA M ONPeIeJUTE]b €€ He PABeH HYJII0.

VYK-1.V.3

20.

CpaBHuTE yCc0BHs IPUMEHEHHSI METO/IOB PELIEHUS CUCTEM
JMHENHBIX ypaBHEHUN. Kakoil MeTO peleHNsI CHCTEMBI JTMHENHBIX
anreOpanyeckux ypaBHEHUH MPUMEHSIOTCS B TOM clydae, €Cliiu
MaTpHULa CUCTEMBI HE ABJISIETCS] KBAIPATHOM?

YK-1.B.1




OtBer: Eciim MaTpuna cucremMbl He KBaJpaTHad (T.e.
KOJINY€CTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHsSIeTCS TOJIbKO MeTO/ MCCiIel0BAHUS
CHCTeMbl JIMHeHHBbIX YpaBHeHuii ["aycca, npyrue MeToabl
(metoa Kpamepa u MeTo MATPUYHBIX YPABHEHUIT) MOTYT
NMPUMEHATHLCS MPH YCJI0OBHH, YTO MATPULIA CHCTEMBI
KBA/IPaTHAasl M OlNpe/ieJINTelIb ee He paBeH HYJII0.

21.

[Tpu kaKOM yCJIOBUHM OJTHOPO/IHAS CUCTEMA JIMHEHHBIX YPAaBHEHUM
MMEET HEHYJIEBOE penieHue?

OtBer: OgHOpPOaHASI CHCTEMA JINHEHBIX YPABHEHMI HMeeT
HEHYJIeBOe pPellieHHue TOI/Ia U TOJIbKO TOr1a, Koraa eé panr
MeHbIIe YHCJIA HEM3BeCTHDIX.

VK-1.3.1

22.

Kaxk HaspIBaeTcst 1ByMepHas cHCTeMa KOOPAWHAT, B KOTOPOi
Kaxxaas TOUYKa Ha IIJIOCKOCTHU OHpeIIGHSICTCSI ABYMsI qucjiamMu -
TIOJISIPHBIM YTJIOM M MOJISIPHBIM PagrycoM?

Oter: Takas cucreMa KOOPAUHAT HA3bIBAETCS MOJISIPHOM
CHCTEMOI KOOPJAMHAT.

YK-1.3.2

23.

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

Otser: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcs chepuvecKoi
CHCTEMOI KOOPAMHAT.

VK-1.V.3

24,

Uro Takoe BEeKTOp?
OtBer: BekTOpoM Ha3bIBaeTCsi HANIPABJEHHBIH 0TPE30K.

VYK-1.B.1

25.

Kaxk Ha3pIiBaeTcst BEKTOp, Ha4aI0 KOTOPOT'O COBIAAET C €T0
KOHIIOM?

OTtBeT: BekTop, HAYA/I0 KOTOPOro COBNAJAET C €r0 KOHI[OM,
Ha3bIBaeTCs HYJ1eBbIM BEKTOPOM.

VK-1.3.1

26.

I[To xakoii popmysie onpenensercs CKaIIpHOE TPOU3BEICHUE
BEKTOPOB?
OtBer: CkasnsipHoe NpousBe/leHNe BEeKTOPOB onpe/eJisieTcs Mo

dopmyae lal = |E| * COS

VK-1.3.2

217.

[To kakoit popmyIie BEIYUCIAETCS CKATSIPHOE IPOU3BEICHUE

BEKTOPOB @ M b , €CITH M3BECTHBI KOOPJMHATEI BEKTOPOB B
nekapToBoii cucteme (B cucteme : 0X, Oy, 0z)

OtBer: CkaJjisipHoe Npou3BeleHHe BEKTOPOB Ompee/isieTcsl mo
dopmyne a,b, +a,b, + a_ b,

YK-1.V.3

28.

ITo kakoit popmyiie BEIYUCIAETCS BEKTOPHOE IPOU3BEACHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAWHATHI B IEKAPTOBOM CUCTEME
koopauHar (X, Y, z2)?

OtBer: BekTOpHOE MpON3BeIeHUE BEKTOPOB OIpeleIseTcs 110
popmy.re
i j ok
Xy M E
Xy Vo E,

YK-1.B.1

29.

[To kakoit popmyIie orpeenseTcsi MOayJb BEKTOPHOTO
IIPOU3BEJICHUS] BEKTOPOB?

VK-1.3.1




OTtBer: BemunHa Mo1yJisi BEKTOPHOTO MPOM3BeIeHM I
BEKTOPOB onpenesiercs mo gopmyue |dl = |b| = sin(ab)

UeMy paBHO pacCTOSIHUE OT TOYKH 10 TIPSAMOM? VK-1.3.2
30. OtBet: PaccTosiHME OT TOYKH /10 PSAMOii PABHO JIJIMHE
nepneHAUKYJIsIpa, ONYIIEHHOT0 U3 IAHHOI TOYKHM HA MPAMYI0.
3amanne 1. CoctaBuTh ypaBHEHHE MpsiMOM mpoxoxasmiert uepe3 | YK-1.V.3
x+2 y—9
Touky M(2,4) 1 nepueHaUKYIAPHOM IPAMOI — = vy
OtBer 3ammcaTh B BHUJEC YypaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
OrtBer:
¥y=-1,25x+6,5
3aganue 2. CocTaBUTh YpaBHEHHE NPSIMOM MNPOXOASAIIEH uepes
TOYKY M(1,—4) u HEPIEH UK YIIAPHOM IpsAMOi
—4x —5y+14 =10,
OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
K03 UImeHTOM
Otser:
¥y=1,25x—5,25
3amanne 3. CocCTaBUTh ypaBHEHHUE IMPSMOM MPOXOASAIICH uepes
x+16 y—9
touky M(—1,—3) 1 mapaienbHON IPAMOi : = =
3L OtBer 3ammcaTth B BHUJC YypPaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
OtBer:
¥y=1,25x—1,75
3amanue 4. CocTaBUTh ypaBHEHHE NPSIMON MPOXOJIAIICH uepe3
touky M(1,—1) u nepreHaUKYIAPHOI npsiMoit ¥ = —5x + 2,
OtBer 3ammcaTth B BHUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
kod(duUImeHTOM
Otser:
¥y=02x—-1,2
3amanue 5. CocTaBUTh ypaBHEHUE NPSIMON MPOXOJAIICH uepes
x+1 y—6
touky M(3,1) u nepreHIuKyISIPHON MPAMOiA — - i
OtBer 3ammcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
K03 pULIEHTOM
OrtBer:
y=-1,25x+4,75
KaknM ypaBHEHMEM OMMUCHIBAETCS IUIOCKOCTh B IEKAPTOBBIX VK-1.B.1
KoopauHaTtax (X, Y, z)?
32. OTtBer: B 1ekapTOBBIX KOOPAMHATAX YPABHEHHUE MJIOCKOCTH

(KaHOHHYeCKOoe ypaBHEHHUE IVIOCKOCTH)
Ax+By+Cz+D=0




33.

ChopmynupyiiTe  HEOOXOIUMOE W JIOCTATOYHOE  YCIIOBHE
MapauIeTbHOCTH MPSMOU U TUIOCKOCTH.

OTtBer:

Jliist Toro, 4To0LI MPSAMasi M IUVIOCKOCTh OBLIH NMapalielbHbI,
He00X0AMMO H [J0CTATOYHO, YTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTH M  HANPABJSIOMIMA BeKTOpP MNpPAMOi  ObLIM
neprneHnKyJIAPHbI.

YK-1.3.1

34.

Kakum ypaBHeHHEM OMNMCHIBAETCS MpsAMas, HPOXOJslias uepes
TOYKY (X0, Yo, Zo) M UMEIOIIAs HAMNPaBIAIONINI BEKTOp C
koopaunatamu (I, m, n)?

OTtBeT: YpaBHeHHe NPAMOM, Mpoxoasiiieil yepe3 Touky (Xo, Yo,
Z0) M UMeEIIAsi HANPABJSIIOIINNA BeKTOp ¢ Koopaunatamub (I,

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

YK-1.3.2

35.

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

OTtBeT: YpaBHeHHe NPSIMOM, NPOXOAsLIel Yepe3 ABe TOYKH (X1,
X—X]_ — }'—}'1 — 3—31
¥-E ¥IU¥L  E3TE)

Y1, Z1) ¥ (X2, Y2, Z2) ”MeeT BH]L

VK-1.V.3

36.

Kakum 06pa3zom MOXKHO 3a7aTh IPSIMYIO C IIOMOIIIBIO JIBYX
IUIOCKOCTE#?

OTtBeT: YpaBHeHHE ABYX NepeceKaloMnXcs MJI0CKOCTel — 3To
ypaBHeHHe MPSIMOIi B MPOCTPAHCTBE

VYK-1.B.1

37.

C noMoIbio Kakoi (popMyITbl MOKHO HANTH yrojl MeXIy

PSAMBIMH?

OTBeT: yroJ Mex1y NpsiMbIMH MOKHO HAWTH U3 (GopMYy.JIbI
arsig

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

Cos@ =

NPSAIMBIX

VK-1.3.1

38.

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

C nomol1pio Kakoi (OpMyJibl MOXKHO HAaUTH YToJd MEXAY IPSIMON U
IUIOCKOCTBIO?

OTBeT: YyroJ Me;Kay NpsiMOii H IVIOCKOCTHI0 MOKHO HAWTH U3

(opmybl

. |Al + Bm + Cn|
sing =

VAR + B2+ 212+ m? + n?

YK-1.3.2

39.

ITo xakoil popmyse MOKHO ONPEAETUTh PaCCTOSIHUE OT TOUKH J10
MJIOCKOCTH?

Oteer: PaCcTosiHue OT TOYKH /10 IVIOCKOCTH PABHO
|Ax, 4By, +Czy+D|
VATIE +CT
(Xo, Yo, Zo) KOOPAMHATHI TOYKH.

, e (A, B, C)- xoopauHaThl HOpMaH K MIIOCKOCTH;

VYK-1.V.3

40.

Hanummnre kaHOHHMYECKOE YPaBHCHUEC SJIJIUIICA.

OtBer: KaHOHMYecKOe ypaBHEHHUE YJIJIMIICA MMeeT BU/
2 y?
a® b?

YK-1.B.1




Hanummre kaHOHHYeCKOe ypaBHEHHE TMIIEepOOJIbI.
Oteer: KaHoHH4YecKkoe ypaBHeHHe THIIEeP00JIbI HMeeT BUJ

YK-1.3.1

41. ¥ y? .

a® b?

Hanumure kaHoHUYECKOE ypaBHEHUE 11apadoIIbl. YK-1.3.2
42. OTtBer: KaHoOHM4YecKkoOe ypaBHeHHE MapadoJIbl UMeeT BHJL

y:=2px

Bomnpocsr (3agaun) ains 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmia 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

Ne i/

[Tepeuens BompocoB (3ana4) s 3adera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM [l KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIONHEHUSI KYpCOBOM pabOTHI
MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyers TeM Juisi KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne i/t

KypCcOBOi1 paboThI

[TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne . Kon
[IpuMepHBIii TIEpeyeHb BOMPOCOB /ISl TECTOB
/a WHIUKAaTOpa
TumoBon BapuaHT TECTOB
1 cemectp
1 | Jlana matpuna 1) as YK-1.3.1
2)  -ay,
@y Qg )
A(ar: an)
21 Gz
3) ay
E€ anrebpanueckoe JOMOTHEHNE
A,, paBHoO... 4)  —a
Otser: 3)
(Uuctpykuus: ITpounTaiite
TEKCT, BEIOEpUTE MPABUIIBHBIH
OTBET U 3alIUIINUTE apryMCHTEI,
000CHOBBIBAIOMIHE BHIOOD
OTBETA)
2 | U3 npuBeaEHHBIX d11 dq2 VK-1.3.2
d d
MaTpuil oOpaTHbBIE 1) 21 22
0 a,,
CYILLIECTBYIOT Y
MaTpHIL. ..




0 0 ayy
2) {0 0 aj

0 0 ag

A59 Ay Ay
3) 0 a;, a,;

1] 0 C T

11 1z Q43
4) |az1 azz aq3

0 0 0
OrtBer: 3)

(Muctpykuus: [Ipountaiite TEKCT,
BbIOEpPUTE MPABWIBHBIN OTBET U
3aMUIINTE apTYMEHTEI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

Kakum merogom moxuo | 1)  I'. Kpamepa YK-1.V.3
pelInTh CUCTEMY, 2) K. ®.Taycea
OTpeeNIuTeIb OCHOBHOU
MATpHIIBI KOTOPOH paBeH 3) ¢ moMoIIBI0 0OPaTHOW MATPHUIIBI
HYJIO 4)  m00bIM CITOCOOOM

OrtBer: 2)

(Uuctpyxkims: [IpounTaiite TEKCT,

BBIOCpPUTE MPABUIBHBINA OTBET U 3AIHIINATE

apryMeHTbI, 000CHOBBIBAIOIIUE BBIOOD

OTBETA)
Cucrema coBmectHa | 1)  Oombime 1 VYK-1.B.1
TOrZla W TOJBKO TOTJA, | 2) PaHT MAaTPHIIbI CHCTEMBbI PaBeH
Korja... PaHTy paclIMpeHHOoii MaTPUIIbI

CHCTEMBbI
3) panr pasen 0
4)  panr paseH |

Ortger: 2)

(Mucrpykuus: [IpounTaiite TeKcT,

BBIOCPUTE TPABUIILHBIN OTBET U 3aIHIINTE

apryMeHTbI, 000CHOBBIBAIOIINE BHIOOD

OTBETA)
JIas BEKTOPOB @ m b | 1) BeKTOPHI MepreHIUKYISAPHBI YK-1.3.1




BBITIOJIHAIOTCA YCJIOBHSA:

2) BEKTOPbI MapaJlieTbHbI

3) BEKTOpBHI MapaJUiebHbBI U HE MOTYT
by by b JICKATh Ha OJJHOM MPAMOM
[ [ [ o o
* ¥ z 4) BeKTOpBI JIEKAT HA OJHOH NPAMOIi
TOTJA. . ..
A OrtBer: 2)4)
(Muctpykims: [TpounTaiite TEKCT,
BBI6epI/ITe IIpaBHUJIbHBIC OTBEThI u
3aIMIINTE apTYMEHThI, 000CHOBBIBAIOIIHE
BBIOOP OTBETOB)
Bekropnoe 1) kommuHeapHoW TwiockoctH, B | YK-1.3.2
IPOU3BEICHUE BEKTOPOB KOTOPOU JISKAT EPEMHOKAEMbIC
au b — 3T0 BEKTOp... BEKTOpa
2) NepHeHIHKYJISPHBIN
IUIOCKOCTH, B KOTOPOii Jiexat
nepeMHOKaeMble BEKTOPBI
3) HyleBoH
4)  coBHmAmAMOINUi C OJHUM W3
MIEPEMHOXKAEMbIX BEKTOPOB
Ortger: 2)
(UucTpyKims: [Tpouwnraiite TEKCT,
BBIOEPUTE MPABHJIBHBINA OTBET U 3AIUIIUTE
apryMeHThI, OOOCHOBBIBAIOIINE  BBIOOD
OTBETA)
PaccrosiHue OT TOUKH 110 1) |Axg+Byy+C| VK-1.V.3
A2 T RZJAZ 12
TIOCKOCTH MOKHO VAT+BVATHC
BBIYUCIIUTh o 2) Ay As+B, Bo+C) Co
I [
z 2 1 2 Z F
popmyie... \~I|Jr1l+5'l +C‘1'.,J|‘qz+ﬂz +C
3) |.£‘1..T-u+B_‘I.’u +CZu +D|
VAZ+BZ +C2
4) |dm+ Bn+Cp|
VAT B +C7 - m® 0t +p7
Ortger: 3)
(Muctpykmus:  IlpouwnTaiite  TekcrT,
BBIOCpUTE  MPAaBWIBHBIA  OTBET |




3aIUILINATE apryMeHTHI,

000CHOBBIBAIOIINE BBHIOOP OTBETA)

8 | 'eomerpuueckoe wmecrto | 1)  rumepbosoi VYK-1.B.1

TOYEK IJIOCKOCTU, CyMMa .

el 2)  mapaboJioii

pPacCTOSAHUN OT KaxIa0i

U3 KOTOpPBIX [0 JABYX 3)  OxpyxHOCTBIO

JaHHBIX  TOYEK  ATOHU 4)  saamncom

IJIOCKOCTH €CTh
OrtBer: 4)

BEJIMYMHA TOCTOSTHHAS,

Ha3bIBACTCH. .. (MucTpykuus: [IpounTaiite TEKCT,
BBIOCpPUTE MIPABUIIBHBII OTBET W 3aIUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIKME BBIOOD
OTBETA)

9 | Haiitu ypaBHEHHE x+1  y-2 z—4 VK-1.3.1
D &5=7% =73
OpsIMOM,  TIPOXOSIICH o
qyepes TOUKY 2) x+1l  y+2  z+4
2 2 4
A(—1;2;4),
HEPIEHIUKYIISIPHO 3) x-1_ y-2 =z—4
-3 -2 -4
IJIOCKOCTH
3x-2y-4z+1=0 4) oy
-3 -2 -4
Orser: 1)
(UucTpyKims: IIpounraiire TEKCT,
BbIOEPUTE MPABUIBHBIM OTBET U 3aIUILIUTE
apryMeHTbl, OOOCHOBBIBAMOIINE BBHIOOP
OTBETA)
10 | Pemuts cuctemy | 1) x=0,y=1,z=-3 YK-1.3.2
JIMHEVHBIX ABHEHUU
P 2) x=0,y=1,z=-2
METOJIOM l'aycca
x—|—}r—|—z= —2 3) X:0, y:'l, z=2
2y —y+3z=-10
—x+2y—=z=5 4) x=0,y=-1,z=-2
OrBer: 1)
(MacTpykmms: IIpounraiite TEKCT,




BBI6epI/ITe HpaBI/IHLHBIﬁ OTBCT U 3aIlIUIINTC

apryMeHThI, OOOCHOBBIBAIONINE  BBHIOOP
OTBETA)
11 | Beruucnurh 1) (_1 _5) YK-1.V.3
7 2
2 -1y (1 -2 2 (7 2
(j_ 2)(3 2) ) (1 n}
0 o0
3 (1 =)
7 2
9 (Ce 21
Orteer: 1)
(UucTpyKims: [Tpouwnraiire TEKCT,
BbIOEpUTE NPABMIIBHBIA OTBET M 3alUILIUTE
apryMeHTbI, OOOCHOBBIBAIOILIHE BBIOOP
OTBETA)
12 | lana matpuna 1) Qg VYK-1.B.1
(041 Gy 2) —aj
A_(agl a::)'
3) Qi1
Eé anredpanveckoe 4  —ay
JIOTIOJTHEHUE Asy
Ortger: 2)
PaBHO. ..
(UucTpyKims: IIpounraiire TEKCT,
BbIOEPUTE MPABUIIBHBIM OTBET U 3aIUIIUTE
apryMeHTbl, OOOCHOBBIBAMOIINE BBHIOOP
OTBETA)
13 | Marpuna A1) At-axa-at VK-1.3.1
Has3bIBaeTCs  0OpaTHOM ) At-A=1
MaTpule A, eciu

BBITIOJIHACTCS YCIIOBUC

3) A1-4A=A-A1=E

4 At-A=0

OTtger: 3)

IIpounraiite

(MacTpykmms: TEKCT,




BBI6epI/ITe HpaBI/IHLHBIﬁ OTBCT U 3aIlIUIINTC

apryMeHThI, OOOCHOBBIBAIONINE  BBHIOOP
OTBETA)
14 CKaJIS'IpHBIM 1) |&| | E| Arccos o VK-1.3.2
IPOU3BEIECHUEM  JBYX -
| 2)  lal | b| ctg a
HEHYJIEBBIX BEKTOPOB @
u b HasbiBaeTcs YMCIIO, | 3) |E||E| COS ot
paBHOE...
4) |c1||b|tga:
Ortser: 3)
(MucTpykuus: [IpounTaiite TEKCT,
BbIOEPUTE MPABUIIBHBIA OTBET U 3aMTUILIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIHME BBIOOD
OTBETA)
15 | Yemy paBHO cmemanHoe | 1) O YK-1.V.3
MIPOU3BEJICHUE BEKTOPOB
p 2t p ) 1
aba
3) -2
4) 2
Orser: 1)
(UucTpyKims: IIpounraiire TEKCT,
BBIOCpPHUTE MIPABUIIBHBII OTBET W 3aIUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIINE BBIOOD
OTBETA)
16 | VpaBHeHwue mpamoii, | 1) (x—a)+(v—>b)=0 VK-1.B.1
MPOXOJAILLEH 4Yepe3 IBe 2) yoyi _ xm
TOYKHA MOXHO COCTaBHTb Yty T
10 (’pOpMyJIe... 3) A(x—xD)+ B(}r—vﬂ) =0
4) F_Fu:k(x_xnj
OrtBer: 2)
(MacTpykmms: IIpounraiite TEKCT,

BbIOEpUTE MPABUIBHBIM OTBET U 3alUIIUTE




APryMCHTHI, O6OCHOBLIBaIOH_[I/IC BBIGOp

OTBETA)
17 | I'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-1.3.1
TOYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
SKCUEHTpUCHUTET €& >1 3)  rumepGouay
npecTaBisieT co0oi 4)  swmnc
OrtBer: 3)
(MucTpykuus: IIpounTaiite TEKCT,
BBIOCpUTE MIPABUIIBHBII OTBET W 3aIUIIUTE
apryMeHTbl, OOOCHOBBIBAIOIIKME BBIOOD
OTBETA)
18 c 1) nelCTBUTEIHHON OCBHIO VK-1.3.2
OtHouieHue —
< 2) acHMINTOTOM
Ha3bIBACTCH. ..
3) JIKCIEHTPUCUTETOM
4) (oKaTbHBIM PATUYCOM
Ortger: 3)
(UucTpyKims: [Tpouwnraiire TEKCT,
BBIOCpPUTE MPABUIIBHBII OTBET M 3aIUIIUTE
apryMeHTbl, OOOCHOBBIBAMOIINE BBHIOOP
OTBETA)
19 | Haiitu ypaBHEHHE | 1 x+l  y-2  z—4 YK-1.V.3
. . 3 -2 —4
OpsSMOM,  TPOXOJIIEH
x+1 V+2 Z+4
yepe3 TOUKY |  2) =: =
2 2 4
A(—1;2;4),
x—1 r—2 z—4
HEePICHAUKYIISPHO 3) T 5 .
TUTOCKOCTH
4 x+1l  y+2  =+4
3x-2y-4z+1=0 ) ST L, T .
OrBer: 1)
(MacTpykms: IIpounraiite TEKCT,

BbIOEpUTE MPABUIBHBIM OTBET U 3alUIIUTE

APryMCHTHI, O6OCHOBI>IBaIOH_II/Ie BBI60p




OTBETA)

20 | Onpenenuts kakoe | 1) x”+y°-8x=0 VK-1.B.1
ypaBHEHUE JMHUU . _
2)  x=-2,/25—47
COOTBETCTBYET 3
napabore. .. 3)  -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
OrtBer: 4)
(MucTpykius: [IpounTaiiTe  TEKcT,
BbIOEpUTE  TPABWIBHBIA  OTBET |
3aIUIINATE apryMEHTHI,
000CHOBBIBAIOIIIHE BHIOOP OTBETA)
21 | Pemmwmth cuctemy | 1) x=0,y=1, z=-2 YK-1.3.1
JMHEHUHBIX  YpaBHECHUHU 2)  x=0,y=-1,2=2
METOZIOM l'aycca
x+y+z=2 3) x=0,y=1,2z=2
2Zx —y+3z=10
—x + E}F —z=-5 4) X:01 y=- l’ z=3
Otger: 4)
(Muctpykuus:  [lpoumTaiite  Tekcr,
BbIOEpUTE  TIPAaBWIBHBIA  OTBET |
3aIUIINTe apryMEeHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
22 | BeaucianTh YK-1.3.2

G )G %)




OrtBer: 2)

(MucTpykuus: [IpounTaiite TEKCT,
BbIOEpUTE MIPABUIIBHBIA OTBET M 3aMUIIUTE

apryMeHThl, 0OOCHOBBIBAIOLINE  BBHIOOP

OTBETA)
23 | Kakas u3 touek nexwur | 1) (0; 3) YK-1.V.3
Ha psMor y =-2X + 1?7 | 2) (-1; 3)
3) (2,3)
4) (-2;5)
OrtBer: 2)4)
(UucTpyKims: [Tpouwnraiite TEKCT,
BHIOEpHTE  MpPABHIIbHBIE  OTBETHI |
3AIUIIKATE apTYMEHTHI, 000CHOBBIBAIOLINE
BBIOOD)
24 | Ilpsmasty = 2x + 5 1) tg(5) VYK-1.B.1
o0pazyer ¢ 2) tg(-2)
MOJIOKHUTEIIHHBIM 3) arctg(2)
Hanpasienuem ocu OX 4) tg(2)
yroJ 0., PaBHBIN. .. Ortger: 3)
(UucTpyKims: IIpounraiire TEKCT,
BBIOEPHUTE MPABHIILHBINA OTBET M 3aIHIINTE
apryMeHThl, OOOCHOBBIBAIOIIKE  BBHIOOD
OTBETA)
25 | Yroa Mexy mpsiMbIMH 1) tgg= ‘11155 YK-1.3.1
y=x+1 y=5+3
onpeenseTcs o 2) tg@= ‘1115
opMmyIe:
hopmy. ) oo | li_l—_i;.
Y we=|i
Ortger: 1)
(Muctpykims: [Ipounraiite TEKCT,

BBI6epI/IT€ HpaBI/IHBHHﬁ OTBCT U 3aIlIUIINTC




apryMeHTbI, OOOCHOBBIBAIOLIHE  BHIOOP
OTBETA)
26 | [Ipu pemieHHH CUCTEMBI 1) g g‘ YK-1.3.2
JUHEHUHBIX  YpaBHEHUMU
A (N e
MIPaBHITY Kpamepa 3) 5 3 ‘
onpenenuTenb A uUMeer &8 7
BUJI: 4) 1 5‘
4 8
OrtBer: 2)
(MucTpykuus: IIpounTaiite TEKCT,
BBIOCPUTE MPABUIIBHBII OTBET M 3aIUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIKME BBIOOD
OTBETA)
27 | Ilpu pemieHuH CUCTEMBI 1) (2;-1) YK-1.V.3
JUHEWHBIX  YpaBHEHHMH 2) wmerton Kpamepa HenmpumeHuM
{xl—l- 2x,=0 3) (1;2)
4x, +8x,=1 5 (21
METOI0M Kpamepa Orser: 2)
TOTYHCH OTBCT. ... (UucTpyKims: ITpounTaiite TEKCT,
BbIOCpPUTE MPABUIIBHBII OTBET W 3aMUIIUTE
apryMeHTbl, OOOCHOBBIBAMOIINE BBIOOP
OTBETA)
28 | Pemuth cHCTeMY 1) (1;0;0) YK-1.B.1
JWHEHHBIX  ypaBHEHHH 2) (0;1;0)
merosioMm Kpamepa: 3) (0;0;1)
X+ x;—x3=0 4) (1;0;1)
ETL__EE ii: ; g Otger: 4)
WNHCcTpykus: IIpounralite TEKCT,
BBIOCpHUTE MIPABUIIBHBII OTBET W 3aITUIIUTE
apryMeHTbl, OOOCHOBBIBAIOLIHE BHIOOP
OTBETA)
29 | IlokazarenpHast  ¢opma — YK-1.3.1

1) V2e =




KOMIIJICKCHOI'O 4HCJjia

z=-1+iumeer BUn;

In
2) V2e'r

)

3) V2e':
4) V2e'z
OrtBer: 2)
(Muctpykims: [TpounTaiite TEKCT,
BbIOCPUTE MPABUIIBHBIN OTBET U 3aMUIIUTE

apryMeHThI, O0OOCHOBBIBAIONINE  BBHIOOP

OTBETA)

30

Mopaynp KOMIIJIEKCHOIO

qKcia Z = —i paBeH:

1) 0
2) 1
3) 2
4) 5
Ortger: 2)
(UucTpyKims: [Tpouwnraiite TEKCT,
BBHIOCPUTE MPABHJIbHBII OTBET M 3aMHUILIHTE
apryMeHTbl, OOOCHOBBIBAIOIIKE BBHIOOD

OTBETA)

YK-1.3.2

31

Kaxoii meTon penienus
CUCTEMbI JINHEWHBIX
anredpandecKux
ypaBHEHUI
MPUMEHSIOTCS B TOM
ciydae, ecliu ...

l)onpenenurens | 2) Kpamepa

CUCTCMbI paBCH 6

3) ompenenurens | 4) ['aycca
CHCTEMBI ~ paBEH

HYIIIO

5) wmarpuna He | 6)  OOpaTHOI

KBaj[paTHas MaTpHIIBI
OTtBer

1) 2)

1) 4)

1) 6)

3) 4)

5) 4)

HNuctpykuusa: IlpounTaliTe TEKCT H
ycTaHOBUTE cooTBeTcTBHE. K Kaxkmoin

MO3UI[UN, JTAHHOM B JIEBOM CTOJOIIE,

YK-1.V.3




noxdepure COOTBETCTBYIOIIYIO
TO3UITUIO (mmm HECKOJIBKO
COOTBETCTBYIOIIIHX ) B MpaBoOM
CTOJIOIE)
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HNucTpykuus:
[IpounTaiiTe TEKCT ¥ 3aTUIIUTE
pa3BepHYTHII 000CHOBAHHBIN OTBET.

Cucrema olleHUBaHUSI TECTOBBIX 33/1aHUI:

1 Tun) 3amaHue KOMOMHUPOBAHHOTO THUMA C BHIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 00OCHOBAaHMEM BHIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABHIIBHO yKa3aHa Iudpa
U TIpUBEJEHbl KOHKPETHBIE AapryMEHThI, HCIONb3yeMble Npu BbIOOpe oTBeTa. [lomHoe
COBIIAJICHNE C BEPHBIM OTBETOM OIlIEHUBaeTcs | 0ayuioM, HEBEPHBIM OTBET WIIM €r0 OTCYTCTBHE —
0 Gamnos.

2 tun) 3agaHue KOMOMHUPOBAHHOTO TUIA C BBHIOOPOM HECKOJIBKUX BapHaHTOB OTBETA W3
MPEJIOKEHHBIX U Pa3BEpPHYTHIM 00OCHOBAHHEM BbIOOpA CUUTAETCS BEPHBIM, €CIIH MPABUIBHO
yKa3aHbl TUGPBI ¥ MPUBEICHBI KOHKPETHBIE apryMEHTHI, UCIIOJIb3yeMbIe TIPU BBEIOOPE OTBETOB.
[TonHOE coBmazeHue ¢ BEPHBIM OTBETOM OlLieHHMBaeTcsl 1 Oaniom, eciy AOMYIIEeHbl OIIUOKU WU
OTBET OTCYTCTBYET — () OaJLJIOB.

3 Tun) 3amaHue 3aKpBHITOTO TUINA HAa YCTAHOBIIEHHWE COOTBETCTBHSI CUMTAETCS BEPHBIM, €CIIH
YCTAHOBJIICHBI BCE COOTBETCTBHS (ITO3WUIMM W3 OJHOTO CTOJIOIa BEPHO COIMOCTABJICHBI C
MO3UIUSAMH APYyroro ctosbua). [lomHoe coBmazeHune ¢ BEpHBIM OTBETOM OlIeHHUBaeTcs 1 6amiom,
HEBEPHBIN OTBET WJIU €ro 0TCcyTcTBHE — () OamioB

4 tum) 3amaHue 3aKPBHITOTO TUIA HA YCTAHOBJIEHHUE MOCIEIOBATEILHOCTH CUHTAETCS BEPHBIM,
€cJIi TPaBUJIBLHO yKa3aHa Bcs TMocienoBaTesbHOCTh Lup. IlonHoe coBmaneHue ¢ BEPHBIM
OTBETOM OlIeHHUBaeTCs | GanmoMm, eciu JOMyIIeHbI OITHOKH U OTBET OTCYTCTBYeT — () Oasios.

5 Tum) 3amaHue OTKPBITOTO THIMA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIA OTBET
COBMAJIaeT C OTAJOHHBIM TIO COJAEPKAHUIO M TOJHOTe. lIpaBUIBHBIM OTBET 3a 3alaHue
OlLICHMBAETCs B 3 Oaiuia, eciiv JOIMyIIeHa O/IHA OMIMOKa \ HETOUHOCTH \ OTBET NMPAaBUIIBHBIN, HO HE
HOJTHBIN - 1 6as1, ecu gomyineHo 6osee 1 ommoOKH \ OTBET HEMPaBUIIbHBINA \ OTBET OTCYTCTBYET
— 0 6annoB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYarolUXCsl 3a09HON (hOPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIME  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHUS KOMIETEHLUH, COJAEpKarcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpyHOIIHUX MOPAJOK U IPOLERYpPY




NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluu 00y4JaroImuXcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00yUJaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuana (eciu npedycMompeHo YyeOubiM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOM JIEKIMHU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIHMIO 10 T€MEe, a B OCBOCHHUHU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIIMX
JOCTHKEHUI HaydyHOU MbICIU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOIHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM oO0jacTu 3HaHUS, €€ MpoOJeMbl, JaeT LEeNbHOE NPEJCTaBICHHUE O TUCIUILIMHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)XK10M KOHKPETHOU TEME;

— TOJy4YeHHE OMbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHE MNpO(eEecCHOHANBHO-IEIOBBIX  KAauecTB, JIIOOBU K  TOpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIJICHHUS.

— TOsIBJIEHHE HEOOXOIMMOT0 HHTEpEca, HEOOXOAMMOTO IS CAMOCTOSTEIEHOM PadoOTHI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tobl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACIATH TIJIaBHBIE MBICTU U
NOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH WX B  pa3IMYHBIX
dbopMynupoBKax);

—  TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepuall MOXET CONPOBOXKIATHCA JEMOHCTpauuend CIaioB H
UCMOJIb30BAaHUEM DA3aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHUSI OT/AETbHBIX TEMATHUK 110 TUCHUIUINHE.

CrpyKTypa npe1ocTaBlIeHUs JEKIIHOHHOTO MaTepuaa:

— Onpenenenus MaTeMaTHYECKUX TEPMUHOB.

—  ®opMyIMpPOBKA TEOPEMBI.

— Jloxa3arenbCcTBO TEOPEMBI.
-Unntoctpupytromye npuMepbl

11.2. Metoauueckue ykazaHUs JUIsi OOY4YalOIIMXCS MO MPOXOXKIACHUIO MPAKTHUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aiiu y4eOHOTO
nporiecca, 3aKII0YaloIasics B BBITOJTHEHHN 00YJaIOMIMMHUCS TTOJI PYKOBOJICTBOM ITPETIOIaBaTels
KOMIUIEKCa Y4YeOHBIX 3aJaHUil C 1eJIbl0 yCBOEHUS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCITUTUIAHBI, TPHOOPETEHUST YMEHU Y HABBIKOB, OITBITA TBOPUECKOH JIeATEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YYAIOIIErocs SBISETCS MPUBUTHE 00YUIAIOIIHMCS
YMEHHIA W HAaBBIKOB MPAKTUYCCKOM JISATSIIBHOCTH 110 M3ydaeMOU JTUCITUTLINHE.

[Tnaraupyemblie pe3yiabTaThl MPU OCBOCHUH 00yUYAIONTUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKkperuieHHWe, YriayOJIeHHWe, pacIIMpeHHWe M JeTalu3allis 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;



— OBIIAQJICHHE HOBBIMH METOJaMH M METOJUKaMU HW3YYCHHUS KOHKPETHOH y4eOHOI
JMCITUTIIMHEL,

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

— obecrniedeHHe PalMOHAIBHOTO COYETaHUSI KOJUICKTUBHON M MHAMBUAYaIbHOU (Hopm
00yJeHUsI.

TpebGoBaHust K MPOBEACHUIO TPAKTUYCCKUX 3aHITUN

[IpakTuyeckne 3aHATHA HAYUMHAIOTCA C 3alMCH B OKYpPHalI MpPENoJaBaTems
MPHUCYTCTBYIONIUX CTYACHTOB. 3aTeM OOBSBISETCS TeMa MPAKTHYECKUX 3aHSATHIA.

[IperoaBaTens YMTaeT ycJIOBHE 3aJaydl M MpeJiaraeT CTYACHTaM CaMOCTOSTENHHO
peIUTh 33a7a4uy, HCIIONb3Ysl 3HAHUS, OJYYCHHBIC CTYICHTOM Ha JIeKIuU. CTyIeHT, KOTOPBIN
MEPBBIM PELIWI 3a7ady, BBI3BIBACTCA K JOCKE. B ciydae ecin CTyIEeHT MpaBWJIBHO PELIHII
3ajady, OH moiydaer 5 OamioB. Ecnu cTylneHT pemaer 3amaqy ¢ MOMOIIBIO MPEroaaBaTers,
To mony4aer 4 Oamra. 3areM, B KOHIIE CEMECTpa, OLEHKH CTYICHTOB (BKJIIOYAs OIECHKY
MTOCEIIAeMOCTH) TepeBoaATCS B OOHYChl (kadecTBO) oT O mo 5 OaminoB. DTu OOHYCHI
N00aBJIA0TCS K 001Iel cymme 0ayioB B paMKaxX MOJYJIbHO-PEUTUHIOBOI CHUCTEMBI.

CryneHTaM BBbIIAeTCs JIOMAalllHEE 3aJlaHue B BUJC 3a/ady, KOTOPHIC OHH CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0KICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJarOUIUiCs BBIMOIHAET paboOTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMperojaBaTelis, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
nenecooOpasHoe IIaHupOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauueckumMi ~ MaTepuaiaMM,  HAlpaBJSIIOIIMMH  CaMOCTOSTENIbHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKHUI MaTepHal Mo JUCIUILINHE;

11.4. Metoauueckue yka3zaHus Ui OOy4aroIMXCs MO MPOXOXKICHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH MpEeayCMaTpUBAET KOHTPOJb KayecTBAa 3HAHUH
00y4arouuxcsi, OCYIIECTBIIEMOr0 B TE€YEHHE CEMECTpa C ILIEJIbI0 OIIEHMBAHMS X0Jla OCBOCHUS
JUCLUTUIMHBL.

B Teuenue cemectpa B cucteme nauctaHiuoHHoro obOyudenuss ['VAII B ¢opme
TECTUPOBAaHUS TIPOBOJATCA JBE IPOBEPOYHbIE pPAOOTHI MO PELICHUIO 3aJad U OJHH
TEOpEeTUYECKuil onpoc (ImepedyeHb BOMPOCOB Ul TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucreme quctaHimonHoro ooyuenus I'Y AIT).

PesynbTaThl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH OYIYT YUUTHIBATHCS MTPH MTPOBEACHUHT
MPOMEXYTOUHOW arrecTannud (IpU HCHOJIb30BAHUU  OaNIbHO-PEHTHHIOBOM  CHCTEMBI
OLICHUBAHMSI, KaXIbIii BUJ KOHTPOJIS OIIEHWUBAEeTCs B OayuiaX, U3 KOTOPHIX (hopMHUpyercs
UTOTOBBIN pe3ysbTar).

11.5. Mertoauueckue YKazaHusa I 06yqa}onmxc;1 o MpPOXOKACHUIO HpOMe)KYTOQHOﬁ
aTTecTanuu.



[Ipomexyrounas  arrectanus  OOydYaIOIMIUXCS — MPEAyCMaTpUBAeT  OICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYaeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOYyYalIIUMCA B Ipolecce
W3YYCHUS BCEH TUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
NPUMEHATh UX JJIs pPElIeHUs MPAaKTHYECKUX 3aJad. OJK3aMEH, Kak IMpPaBWIO, MPOBOJUTCS B
NepuoJl HK3aMEHAIMOHHOM CECCHUM W 3aBEpIIAETCS aTTECTAIMOHHOM OIEHKOW «OTIUYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIHHO.

— Cucrema OIICHOK IMpH NPOBEIACHUHM MPOMEKYTOUHOM aTTecTallid OCYIIECTBISETCS B
COOTBETCTBUU ¢ TpeOoBaHusmu llomoxkeHuit «O TeKyieM KOHTPOJIE YCIEBAEMOCTH U
MIPOMEKYTOUHOM aTtTectaruu ctyfaeHToB ['Y ALl oOy4aronuxcs mo mporpaMmam BBICIIETO
obpazoBanus» U «O MOAYIHHO-PEUTHHTOBOW CUCTEME OICHKM KauecTBa Y4eOHOH paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




