MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHM S POCCUCKOM

®EJIEPALTNN

(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO

00paszoBaHUs

"CAHKT-IIETEPBYPI'CKUI1 TOCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOI'O ITPUBOPOCTPOEHHMA"

Kadenpa Ne 1

YTBEPXIAIO

PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBI

JIOII.,K.T.H.

(IOJDKHOCTB, Yd. CTEIICHb, 3BaHHE)

IO.B. bakmeeBa

(MHHUIMAIB, (HaMHITIS)

Tes

(moxnuck)

«26y» uronsa 2024 r

PABOYAS ITPOTPAMMA JJUCITATTJIMHBI

«Marematuka. AHaTUTHYECKAsi TEOMETPUS U TUHEHHas anredpay»

(HaumeHOBaHME JUCIUIUINHBI)

KO,[[ HaIlpaBJICHU A HO,I[FOTOBKI/I/
CIICHUaJIbHOCTH

11.03.01

HaumenoBanue HaITpaBJICHU A
HO)IFOTOBKI/I/ CIICIaJIbHOCTH

PagnorexHuka

HaumenoBanue PagnoTexHrueckue TEXHOJIOTUH U anlapaTHbIN nHTepdeiic
HaIIPaBJICHHOCTHU HEWPOHHBIX ceTen
®dopma 00yueHus OYHas
I'og mpuema 2024

Cankr-Iletepoypr— 2024
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1.¢.-M.H.,JI01I. 24.06.2024 A.O. CMupHOB

(y4. cTeneHs, 3BaHUE) (moamucs, nara) (vHUIHATEL, (aMHITHs)

3amecTuTeNnb TUpPEeKTOopa HHCTUTYTa Ne2 1o MeToAnYecKoi pabore

7

JIo11.,K.T.H.,JO1I. 24.06.2024 H.B. MapkoBckas
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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNpHYI0 NPOrpaMMy BBICIIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HanpasieHuto noarotoBku 11.03.01 «PagmoTexHuka» HarnpaBiieHHOCTH «PaanorexHuyeckue
TEXHOJIOTUM W almnapaTHbId HHTEpdeiic HEHpOHHBIX cerei». JlUcuuIUMHA peanu3yeTcs
kadeapoi «Nely.

JucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CICIYIOIIMX KOMIIETCHITHIA:

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH 1M W BBIOUpATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

OIIK-1 «Cnoco0eH MCIOIb30BaTh MOJIOKEHUS, 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAyK U
MaTeMaTHUKH JJIsl peIeHUs 3a/1a4 MH)KEHEPHOU JesITeTbHOCTI

Conepkanve NUCHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX YHCEJ, CHUCTeMaM{ JIMHEHHBIX ypaBHEHUH, JHHEWHBIMH MPOCTPAaHCTBAMH,
BEKTOPHOM aJiredpoil U aHAIIUTUYECKON reOMETpHUEH.

[IpenogaBanue MUCHUILUIMHBI MpeIycMaTpUBaeT cieayroue (GopMmbl OpraHu3alud
yu4eOHOTrO Tporecca: JIEKIHH, NPAaKTUYECKHe 3aHATHS, CaMOCTOSTEeNbHas padoTa
oOyuarolerocs.

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

OO0mas TpyI0eMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISACT 5 3aueTHBIX enuHuIl, 180
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Hucnummuaa «MareMaTuka. AHATUTHYECKass TEOMETpUsS H JIMHEWHas anreopay
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCEHl CHUCTEMBI BBICHIETO OOpa30BaHHSI COBPEMEHHOTO  CICIUATNCTa H  H3y4aeT
MPOCTPAHCTBEHHbIE (OPMBI U  KOJMYECTBEHHBbIE COOTHOILIEHHUS OKPYKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
MPEJICTABICHUE CTYACHTA, CTHUMYJIHPYET €ro BOOOpakeHHE; pa3BUBACT €ro CYCTHHIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYUCICHUH; 00BEANHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX TOJOXEHHUI OOYCIIOBICHA TEM, YTO MAaTeMaTHKa SBISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUS MPUKIATHBIX 337]a4 U YHUBEPCATbHBIM SI3bIKOM HAYKH,
HO TaK)Xe U 3JIEMEHTOM OOIIEH KYJIbTYpHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOEKTUPOBAHUSA,
OIMHPAIONIYIOCS Ha JAHHYIO JUCIHILIMHY, UTPAIOT BCe OOJBIIYIO POJIb B COBPEMEHHOW HayKe
U TeXHUKE. B 3HaYNTENbHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTUEM HAYKH H
TEXHWKH, TJIABHBIM OOpa30M BBIYHCIUTEIBHON TEXHUKH W WH(POPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIOJIb30BAHUS MAaTEMATHKH JIJIS PEIICHUS KOHKPETHBIX 33Jla4 CYIIECTBEHHO PACIIHPSIOTCS,
4TO, B CBOI OdYepeab, MPUBOAUT K HOBBIM TpeOOBaHUSAM, HPEABIBISIEMBIM K
MaTeMaTHIEeCKOMY O00pa30BaHUIO COBPEMEHHBIX CIEIUAIMCTOB B OOJACTH MATEMATHYECKUX
METO/IOB.

B o0Omacti BocnuTaHWS JIMYHOCTH LEJIBIO IOATOTOBKH IO JAQHHOW UCIUTUIHHE
saBigeTcs (HOpMHpPOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApTyMEHTHPOBAHHO U SICHO
CTPOUTH YCTHYIO U TUCBMEHHYIO PEYb.

1.2. JlucuumiuHa BXOJIUT B COCTaB 0053aTeIbHON YacTH 00pa3oBaTeIbHON MPOTPAMMBI
BhICHIer0 oOpa3oBanus (nanee — OIT BO).

1.3. TlepeueHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCLUUIIINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbratamu ocBoeHust OI1 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 JTOCTHKEHUS

Koo u
Kareropus (rpymnmna) Kon n HanMeHoBaHMe HHIMKATOpa
HanMEHOBaHIE
KOMIIETEHIIAH MOCTHKEHUS KOMIIETEHIIAN
KOMIETEHIINHU

VYK-2.3.1 3HaTh BUABI PECYPCOB U
OTPaHUYEHUS TS pEIIEHUs TOCTaBICHHbIX
3aj1a4

VYK-2.V.1 ymeTs NpoBOIUTH aHAJIN3

VYK-2 Criocoben
OTIPEIeNATh KPYyT
3aJ1a4 B paMKax

MIOCTaBJIEHHOU o
MOCTaBJIEHHOW LIeH U (POPMYJINPOBATH
LIeJIU U BbIOUpATh
3aJ]aui, KOTOpbIe HEOOXOMMO PEIINUTH /IS €€
ONTUMAJIbHBIE
YHuBepcanbHble JOCTHXKEHUS
CIocoObl UX
KOMIIETEHIIUH VK-2.V.3 ymeTb BbIABUTaTh aJIbTEPHATUBHBIC

peLIeHus, UCXOIS
13 JIEUCTBYIOIINAX
IIPaBOBBIX HOPM,

BapUaHTHI ICUCTBUH C IIENIbIO BEIOOpA
ONTUMAIFHBIX CIIOCOOOB peleHHs 3a/1a4, B
TOM YHCJIEC C TIOMOIIBIO IIU(PPOBBIX CPEJCTB

AMEIOIIUXCS

oc Icli)B " YK-2.B.2 BnaseTs HaBbIKaMHu BbIOOpa
pecyp . ONTUMAJIBLHOTO CTIOCO0a pelIeHus 3a/1a4 C
OTpaHUYCHUHN

Y4E€TOM HMEIOIIMXCSl YCIOBUH, PECYPCOB U




OrpaHUYECHUN

OIIK-1.3.1 3HaTh pyHAaMEHTATBHBIC 3aKOHBI
OIIK-1 CnocobGen | mpupoabl U OCHOBHBIC (DU3UYECKUE U
UCII0JIb30BaTh MaTEMaTUYECKHUE 3aKOHBI

MOJIOKEHUS, OIIK-1.Y.1 ymeTh npuMeHATh PU3NIECKHUE
3aKOHBI U METO/IBI | 3aKOHBI U MAaTEMATUYECKNUE METO/bI JIs

O6menpodeccrnoHambHbIE
€CTECTBCHHBIX HAyK | pEIICHUS 3a/1a4 TEOPETUICCKOTO

KOMIIETEHIIUH
Y MaTE€MaTUKH Ui | MPUKIIAIHOTO XapaKTepa
peuieHus 3aa4 OIIK-1.B.1 Bnanets HaBRIKAMU
WHKEHEPHOU UCTIOJIb30BAaHUS 3HAHUN (PU3UKHU U
NeATeILHOCTH MaTeMaTUKH IS peleHus 3a1a4

WH)KEHEPHOU 1eATEIIbHOCTH

2. Mecro nucuuruinHbL B cTpykType OI1
Hucnunnuna He Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETEHHBIX CTYAEHTaMH IPH
M3Y4YEHUU B BY3€ KAaKUX-THUOO JUCIUTIINH.
3HaHus, MOIYYEHHbIE IPU U3YYEHUU MaTepuana JaHHOM JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK U UCIIOJIB3YIOTCS ITPU U3YUYECHUU APYTUX AUCUUILIAH:
- Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKas CTATUCTHKA.

3. O0beM u TpyI0EeMKOCTb TUCIUILIAHBI
Jlarable 00 00mEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) MPeCTaBICHbI B
tabnue 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMkocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3anHamus, BCero vac. 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

1('IpaI()TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie 3anatus  (I13), 34 34

qac

naboparopusie pabots (JIP), (dac)

KypcoBo# npoekt (pabota) (KII, KP), (4ac)

HK3aMeH, (Jac) 54 54
Camocmoamenvnas padboma, Bcero (4ac) 58 58
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3aug, JK3. JK3.
JK3.**)

*k
IIpumedaHue:  kaHaMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Pazgenpl, TeMBbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh TPUBEJCHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, KX TPYAOEMKOCTh




Pazmensl, TeMBI JUCITUTUTHHEI Jlexmn I13 (C3) JIP KII CPC
(dac) (qac) (qac) (qac) (qac)
Cemectp 1
Paznmen 1. KommutekcHele yncna u 6 8 10
MaTPHITBI
Pasnen 2. CucTeMbI JIMHEHHBIX 6 9 8
YpaBHEHUI
Pasnen 3. JIuneliHbIE TPOCTPAHCTBA 5 0 8
Pasnen 4. BekTopsl 6 8 8
Paznen 5. [psiMasi Ha TIOCKOCTH 4 4 8
Pasnen 6. [IpsiMast 1 IUIOCKOCTD B 4 5 8
MTPOCTPAHCTBE
Pazgen 7. KpuBsle BToporo nopsaka 3 0 8
HUroro B cemectpe: 34 34 58
Hroro: 34 34 0 0 58
[IpakTueckass MNOATrOTOBKA 3aKJIIOYAETCd B  HENOCPEACTBEHHOM  BBIIIOJHEHHU
OoOy4JalolMMHUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei

po(heCCHOHATBHOMN NEeATeIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHII.
Coneprxkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Tabnuma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paszpnena

HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1.

ITonsTHE KOMIUIEKCHOTO Yncia. JledcTBUS Hal KOMIUIEKCHBIMM YHMCIIAaMU B
anreOpandeckoit ¢dopme. JlelcTBUS HaJ KOMIUIGKCHBIMH YHCIaMU B
Tpuronomerpuueckoir popme. dopmyna Myaspa. M3pneueHue KopHs H3
KOMILIEKCHOTO uncia. (2 gaca)

[Tonstue martpunel. JIuHelHble onepanuu Haja marpuuamu. JIuHelHas
3aBUCUMOCTh M HE3aBUCHUMOCTh MATpHIl. TpPaHCIIOHUPOBAHUE MATPHII.
YMHOKeHHEe MaTpull. MHOTOYJIEHBI OT KBaJpaTHBIX MaTpull (4 yaca)

Onpenenurenu u ux cpoiictBa. ObpartHas MaTpuna. Pemenue npocreimmx
MaTpU4HbIX YypaBHEHUH. MaTpuyHblli METOJ PEIICHUS JMHEHHBIX
ypaBHeHHUH. (2 gaca)

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

CoOcTBeHHBIE 4YHCNIa U COOCTBEHHBIE BEKTOPBI KBAJpPATHBIX MATPHIIL.
DYHKIIUU OT KBaJpaTHBIX MaTpHIl (2 yaca)

bazuc wu
JIMHEWHOTO

JIuneiinple mnpocTtpaHcTBa. OmnpeneneHue U
KoopauHaThl.  JIuHeliHble  MpeoOpa3oBaHUA.
npeoOpa3oBanus. (5 4acoB)

MIPUMEPBL.
Marpuna

I'eomerprueckue BekTopsl. OCHOBHBIE onpeieneHus. JIMHeHbIe onepanun
HaJ BekTopamu. JInneiiHas He3aBUCUMOCTh BeKTOpoB. bazuc. Koopaunars!.
CuctemMbl KOOPIMHAT HA TJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)

CkansipHO€ TIPOM3BEJICHIE BEKTOPOB. BEKTOpHOE MPOU3BEICHNE BEKTOPOB.
CwMmenraHHOe TPOU3BeICHNE BEKTOPOB. (2 yaca)

YpaBHeHMs] NpsIMOM Ha IUIOCKOCTH. 3aJadyd Ha COCTaBJICHHME YypaBHEHUM




npsiMoi. (2 Jaca)

Yron Mexay NpsiMbIMU Ha IUIOCKOCTH. PaccTostHue OT TOUKHU 10 IPSIMOM HA
iockocTu. Paccrosinne Mexay napasuieabHbIMU IPsIMBIMU. (2 yaca)

6. YpaBHeHHUsI IJIOCKOCTHU. 3ajaHue PSIMOI B TpocTpaHCTBeE. (2 yaca)

Yron Mexny INIOCKOCTSAMU. YTOI MEXIy IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosHME OT TOYKM [0 IUIOCKOCTH.
PaccrosHue Mexny nmapajiesIbHBIMU IUIOCKOCTSMH. Paccrosinue or To4ku
JI0 IIPSIMOY B IPOCTPAHCTBE. (2 yaca)

7. Onnmunc. ['mnepbona. I[lapabona. IlonmspHoe ypaBHEHHWE KPUBOH BTOPOTO
nopsaka. KaHoHnueckue ypaBHeHUs1 KpUBOM BTOporo nopsjka (3 Jaca)

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

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJIOEMKOCTh

N3 Hux Ne
Dopmsbl o
Ne N Tpynoem- | mpakTU4ECKOH | pas3zaeia
i Tembl IpakTUUECKUX 3aHATUN MPaKTHECKHX kocTh, (4ac)| moarotoskn, | aucw-
3aHATUN
(gac) JIMHBI
Cemectp 1
1. | JeiicTBus HaJ KOMILJIEKCHBIMU Pemenue
YUCIaMU B alredpandeckoi 3a1a4 2 1
dopme. Tpuronomerpuieckas
(dopMa KOMIUIEKCHOTO YHCJIA.
2. | JleficTBUS HaJ KOMITJICKCHBIMA Pemenue
YHCIIaMU B 3agau 2 1
TPUTOHOMETPHUYECKOH popme
3. JInnelHble onepanuu Haj Pewenne
MaTpULIAMHU. 3aja4 9 1
TpaHcrIOHMpPOBaHUE MATPHLI.
YMHOXKEHNE MaTPUI]
4. KontponsHas padora Nel Pemenune 2 1
3ajgad
5. | Boluncnenue onpenenureneil. Pewmenne
Ob6parHas matpuia. Pemmenue 3a1a4 2 2
MaTpPUYHBIX YPABHEHMII.
6. MatpuuHblii METOJ pELICHUS Pewenne
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a1a4y 2 2
Meton Kpamepa
7. Meron I'aycca Pemenne 2 5
3a/1a4
8. KontponsHast pabora No2 Permenne 3 5
3a/1a4
9. PasnosxeHue BEKTOPOB 1O Pemenue
6a3ucy. Boruncnenue 3a1a4
KOOPJMHAT TOYEK B 00IIeH 2 4
JIEKapTOBOM CUCTEME
KOOpJUHAT.
10. CkasiipHO€E TPOU3BEICHNE Pemenue 2 4




BEKTOPOB 3ajad

11. BexropHoe u cmenanHoe Pewenne 2 4
IIPOU3BEJICHUs] BEKTOPOB 3ajau

12. KonTponbnas padorta Ne3 Pemenue 2 4
3aja4

13. VYpaBHeHUs IPAMOIL Ha Pemenue 9 5
IJIOCKOCTH. 3ajau

14. 3azayu Ha MPSMYIO Ha Pewenne 2 5
IJIOCKOCTH 3aja4

15. [IpsiMas 1 MIIOCKOCTH B Pewenne 2 6
IIPOCTPAHCTBE 3ajau

16. KontponbHas padota No4 Pemenue 3 6
3ajad

Bcero: 34

4.4. JlabopatopHble 3aHATUS
Tembl 1a0OpaTOPHBIX 3aHATHH U UX TPYAOSMKOCTh IPUBEIEHBI B TabnuIe 6.

Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTb

W3 aux No
Ne TpynoeMKOCTb, | IPAaKTUYECKOM | pa3jena
HaumenoBanue nabopatopHbix paboT Py - | TP p
/o (gac) MMOJATOTOBKH, | JHMCIIHII
(gac) JIMHBI

VY4eOHbIM MIIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIuxcs
Bunsl camoctosiTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.

Tabnuna 7 — Bunbl caMmocTosTenbHON paboThl M €€ TPYAO0EMKOCTh

Bun camocrositensHO# paboTh Bcero, uac Cemectp 1, yac

1 2 3
N3yuenune TeopeTnyeckoro Marepuania 14 14
qucuuriaHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TeKyIIeMy KOHTPOJIIO YCIIEBAEMOCTH 14 14

(TKY)

Homamnee 3aganue (/13) 14 14




Kontposbabie paboTsl 3a0unnkoB (KP3)

ITonroroBka k npomexxyroynoi arrecranuu (I1A) 16

16

Bcero: 58

58

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOIYITIO)

Y4eOHO-MEeTOINYECKHE MaTepualibl ISl CAMOCTOSITENFHOW paboThl 00y4aroImuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U FIMEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

Komiuectso
SK3EMILISIPOB B
Ug_ll_nill;/ec bubnmorpaduueckas ccpika Oubmoreke
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)

YK 514 BBK Bbexnemuniera JI.A., [lerposuy A.1O., Uybapos 1. A. 200
22.151b42 COOpHHUK 33a7a4 110 aHATUTHYECKOH TEOMETPUH U

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

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

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

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

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

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

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

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Havana nuHeiHO# anreOpb 1 OBC Jlanb
m/book/71997 AHAJTUTUIECKast TEOMETPHS : yuebHoe mocodue / A. 1.

HoBuxoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4un MOBBIIICHHON TPYIHOCTH IS ObC Jlanb
om/book/115483 CTY/IEHTOB BY30B : yuebHoe mocobue / . B. MBanos, O.

K. UBanosa, O. A. OkxyHeBa, H. A. TonueHHUKOBA ; 1TOA

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

2019. — 156 ¢

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

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, /1. B. Kypc aHaauTHuecKoi TeOMETPUH U 3BC Jlanb
om/book/58162 JMHEHHON anreOps : yueOnuk / JI. B. Bexiemuries. —

13-e uzn., ucnp. — Canxr-IlerepOypr : Jlans, 2015. —

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Beicmas Matematuka. JInneitnas OBC Jlanp

om/book/48192

anredpa v aHATUTUYECKasi TEOMETpHUS : y4eOHOE mocooue
/I1. C. T'eBopksinH. — Mocksa : ®DUSMATIJIUT, 2011. —
208 c.



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

https://urait.ru/bco | Jluneitnas anreOpa 1 aHATUTHYECKAst TEOMETPHS:
de/436467 yueOHUK U pakTHKyM it By30B / E. T'. IlnoTHHKOBa, A.
I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuuen E. I'. IlnoTHukoBOM. — MockBa:
M3marenscTBo FOpaiit, 2019. — 340 ¢

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

0de/493221 aHATMTUYECKasi TeOMETpHs: YueOHOe mocooure it
By30B / . X. CabutoB, A. A. Muxaies. - 2-¢ u3.,
ucnp. u non. - Mocksa: M3gatensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | IlaxomoBa, E. I'. Jluneiinas aiaredpa u
00e/434042 aHanuTH4Yeckas reomerpusi. COOpHUK 3a1aHuit:

yaeOHoe rocobue /i 6akaaBpuara v CrielHaIuTeTa
/ E. T'. ITaxomoBa, C. B. PoxkoBa. - Mockaa :
N3narensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOe
0de/430892 noco6wue aisi By3oB / E. H. JIyosiruna, E. M.
BeuromoB. - 2-e u3z. - Mocksa : U3natenbcTBo
FOpaiir, 2019. - 150 ¢

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUIUIMHBI
npuBeseH B Tabmuie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMAMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue
http://www.math-net.ru OO01IepoCCHiCKIE MaTeMaTHIECKUI MOPTal
http://e.lanbook.com/view | DBC «Jlaub»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHSI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHHs TIpecTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s
No /it HaunmenoBanue
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

MwiNE

8.2. IlepeucHb MH()OPMAIIMOHHO-CITPABOYHBIX CHCTEM, HCIOJTE3YEMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE

[Tepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabmmuie 11.

Ta6mmma 11— [Mepeyersr nHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

‘ Ne i/t ‘ Haumenosanmue



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

‘ ObC Jlann

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPEICTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

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

1 | Yuebnas ayauTopus s 3aHSITUN JIGKIMOHHOTO TUIA, 3aHATUM | yn. [actemno, n. 15,
CeMHMHApCKOTO ~ THIA, TPYNNOBBIX M  HHIMBHAYAIBHBIX | aymuropus Ne31-02
KOHCYJIbTAallMi, TEKYIIEro KOHTPOJS M IMPOMEXKYTOYHOU
arrectauun. OcHamenue: Crnenuanu3upoBaHHas —MeOelb;
TEXHUYECKHE  cpeicTBa  OOydeHHs,  CIyXKalue  Juis
npejcTaBiIeHus yueOHOW HMHpopManuu OOJIBLION ayIUTOPUH;
Ha0Op AEMOHCTPAIMOHHOTO 000PYIOBaHHS

2 | YuebHas ayauTopus Jid NPAKTHUECKUX 3aHATHH, 3aHaATui | yn. [acremno, m. 15,
CEeMHHApCKOr0  THIA, TPYNNOBBIX M  HHIMBHAYAIBHBIX | ayynuropus Ne24-16
KOHCYJbTallMi, TEKYIIEro KOHTPOJIA M IPOMEKYTOUHOU
arrecrauuu. OcHamenue: Crnenuain3upoBaHHas MeOenb;
TEXHHYECKHE  CpelacTBa  OOydeHus,  Clyxamue  JJis
npeacTaBiIeHus yueOHoW mHpOpManuu OOJBIION ayTUTOPUU;
NIEPEHOCHOM HAbop JEMOHCTPALIMOHHOTO 000PYI0BaHMSI

10. Onenounble cpeacTBa AJs MPOBEIEHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OICHOYHBIX CpPEACTB JJIsi TPOBENEHHUS TPOMEKYTOYHOH aTTecTalluu
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTaIluN

Bun npomexyTodHOM arTecTauun IlepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOMpOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KoTopas puBeAeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIETEHINN

Or1eHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayuThHAd IKama PaKTep bopmrp HH

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHal;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHON W JIOMOJHMUTENBHOH JHUTEPATypHI,
TECHO IPHUBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUSA C HpaKTquCKOﬁ
JeSITeTbHOCTBIO HAIIPABIICHMUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BbIJIBUTAEMbIE UM HJICH;

— JIeJIaeT BBIBOALI U 00OOIICHHS;

— cBOOOJTHO BJIAJICET CHCTEMOH CIICIMATN3UPOBAHHBIX TOHATHH.

«OTIIMYHO»
(GaYTCHO»




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYWECTBY M3JaraeT €ero, OINWUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBA€T YCBOECHHbBIE 3HAaHUS C NPAKTUYECKON JESTEIBHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbI€ [TOJI0KEHNUS;

— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;

— BJIaJICET CUCTEMOM CIIeMaIN3UPOBAHHBIX OHSITUH.

«yZI0BJIETBOPUTEIILHOY
«BAUYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONUpasch HA 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCHBITHIBAECT 3aTPYJHEHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
HaIpaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;

— 3aTpyAHsieTcs B (OpMYIMPOBAHUU BBIBOJOB U 0000ILEHNUI;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH IPpo0JIeM B KOHKPETHOM HalpaBJICHUH,

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBiIeHb B Tabuie 15.

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

Ne ni/mt [Tepedens BOmpoOCOB (3a71a4) TSl 9K3aMeHa Koz
MHIUKATOpa
YK-2.V.1
3ananue 1. OIIK-1.V.1
1) BblYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCEN B OIIK-1.B.1
anreOpanyeckoit popme 3arnucu
(54 2i)=* (6 + 5i)
OtBert: 20+37i
2) BepHo yn yTBepkIcHuUE: «/leiicTBUTEIbHAS YaCcTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anredpanyeckoi popme
3allMCH paBHA MPOU3BEACHUIO ACHCTBUTENBHBIX YaCTEH
1. COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

OTBer:

yrBepakaeHue: «/leiCTBUTEJbHAs 4YacTh MPOU3BEICHUA
KOMIUIEKCHBIX 4HceJl B ajredpamyveckoil ¢opme 3anmcu

BbIYUCJIHETCHA Kak pa3HOCTb nponsnenemm
ACMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKHUTeJIe»).

3amaunue 2.

1) Bb4ucIUTh NPOM3BEICHNE KOMIUICKCHBIX YUCET B

HegepHno (BepHBIM 0TBETOM SIBJISIETCH




anreOpanveckoit hopme 3anucu
(7 — 4i) = (1 +3i)

OrBer: 19+17i

2) Bepno nmu yrBepxkaenue: «JlelicTBUTENbHAS YaCTh
MPOU3BEICHUST KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMMCH BBIUUCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JICUCTBUTEIIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTe
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM fIBJISIETCH YTBep:KIeHHeE:
«[leiicTBUTeIbHAST YACTh MNPOW3BEIEHUS KOMILIEKCHBIX
ynceJ B ajreopamyveckoii gopme 3anucH BbIYNCASETCH KaK
Pa3HOCTHL NPOU3BEJAeHHS JAeWCTBUTEJbHBIX YacTedl H
NMpou3BeeHUsI MHMMBbIX YacTell COMHOXKUTeJIE»).

3aganue 3.
1) BbIYHCIUTH MPOU3BEICHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(7 + 4i) = (4 —3i)

OrBert: 40-5i

2) BepHo sn yTBepkacHuUE: «/lelicTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUICKCHBIX YHCEIT B anredpandeckoit popme
3aMMCH BBIUUCISAETCA KaK CyMMa IPOU3BEICHUS
JICUCTBUTEINIBHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YacTei
coMHOxHUTeNen». OTBET apryMeHTUPYHUTE.

OtBer: HeBepHo (BepHBIM OTBETOM SBJISICTCS YTBEp:KICHHE:
«/leficTBUTE/IbHASL YACTh NMPOU3BEACHUS KOMILIEKCHBIX YHCe] B
aJredpanyecko (opMe 3alMHCH BBIYHCISECTCH KaK Pa3sHOCTH
NpOoM3BeICHUSl JACHCTBUTENbHBIX 4YacTeil M MPOM3BEACHUS
MHHMMBIX YaCTeil COMHOKHUTeJIel»).

3ananue 4.
1) BblYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCEN B
anreOpanyeckoit popme 3arucu
(9 — 4i) # (8 — 5i)

OtBet: 52-77i

2) BepHo 1u yTBepkaeHue: «/leiicTBUTEIbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alrebpandeckon hpopme
3alMCH BBIYUCIIAETCS KaK IPOU3BEIECHUS MHUMBIX YacTei
COMHOXHUTENEn». OTBET apryMEHTUPYNITE.

OTtser: Hesepno (BepHBIM OTBETOM AIBJIAICTCSH
yTrBepaxaeHne: «JleiCTBUTEJbHAS 4YACTh MNPOU3BeEICHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu
BbIYMCJISIETCH KaK Pa3HOCTH NMPON3BeIeHUs
AEHCTBUTEJbHBIX YaCTeill M NMPOM3BeICHU MHUMBIX 4YacTeil
COMHOKUTeJIe»).




3amanue 5.
1) BbluUCIUTD NPOU3BEICHNE KOMIUICKCHBIX YUCEN B

anreOpanveckoit hopme 3anucu
(94 6i) % (2 —7i)

Otget: 60-51i

2) Bepno nu yrBepxkaeHue: «lIpousBeeHne KOMIUICKCHBIX YHCEI
B ajredpanyueckoil popme 3amucu MOXKET OBITh BBIUYMCIIEHO I10
IIPaBWJIy BBIUMCIIEHUSI NPOU3BEJIEHUS MHOrowieHoB» OTBeT
apryMEeHTUPYUTE.

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

3agaHue. OIIK-1.B.1
1) BbIYHCIUTH MPOU3BEICHHE KOMILICKCHBIX YHCEIL.
4, = E{cusg + isin é] n Z,= ?{cus'gz+ i s:'n'!—T:l
T a - T -
OTtBerT: 35((‘05‘5 + i sin E) = 35i
2) BepHo nu yrtBepkacHHE: «JIJii BBIYMCICHHS MPOM3BEICHUS
KOMIUIEKCHBIX ~ YHCEJl ~ HeoO0XOoAMMO  3amucatb HUX B
anredpandyeckoM Buje». OTBET apryMeHTUPYITE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpu BbIYMCIEHUM TNPOU3BEAEHUS KOMIUIEKCHBIX YHCeJ B
TPUTOHOMETPHYECKOMI (popme MOIYJIb pesyJbTara
BBIYHMC/ISIETC KaK MpoM3BelleHUe MoJyJell MHOXKHUTeseil, a
apryMeHT 4YMCJIa PABEH CyMMe apryMEHTOB COMHOKUTeJIei»).
3aganue. OIIK-1.B.1
1) Bbl4ucIUTH 4acTHOE KOMILJIEKCHBIX qyuceln B
TPUTOHOMETPHUUECKOHN (opMe 3anucHu.
m T
10(cos—+1i sin—
z, _10(cos3+ising)
1 g ' ' T
Z;  S(cos—+izin-)
& &
T a - T = -
OtBer: 2 (rus; +i SI'HE) =+3+i
2) Beprno mu ytBepkaeHue: «lIpy BBIYHUCICHWUH YaCTHOTO
KOMIUIEKCHBIX YHCET MOJIYJIb U apryMEHT pe3yJbTaTa SBISIOTCS
pe3ynbTaTaMu JeJIeHUS] MOIYJIS IeIMMOI0 Ha MOAYJb JETUTEIs
U apryMeHTa JAeJuMOro Ha aprymMeHt jgenutens». OTser
o0ocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS YTBEpsKIEHUE:
«IIpn BBIYHMCIEHHMH 4YACTHOI0 KOMILUIEKCHBIX 4YHCeJl MOIYJb
pe3yJbTaTa fBJsSeTCsl Pe3y/ibTaTaM J/ieJIeHUsi MOAYJIsl 1eJIMMOro
Ha MOAYJIb [JeJINTeJIsl, 3 apryMEHTOM - Pa3HOCTh apryMeHTa
JAeJUTesIsl U APryMeHTAa 1eJTUMOT0»).
Kaxk naspiBaercs popma 3amucu KOMIJIEKCHOTO YKCIIa, UMEIOTIast YVK-2.3.1

BU 7=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B 9TOM 3amHCH |z| U ¢@?




OT1BeT: PopMa 3aNUCH KOMILJIEKCHOTO YHCJIa, UMEIOIIasi BU/T
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPUUYECKOM, Ie |Z| —
MO/YJ1b KOMILUIEKCHOTO YHCJIa, () — APTYMEHT KOMILJIEKCHOI0
yucaa

PesynpTar kakoii onepaiuy HaJ KOMIUICKCHBIMUA YHCIIAMH MOXKET
OBITh 3aIIMCAH B BUJE

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

OtBeT: B TakoM Bu/1e MOKeT OBITH 3alIHCAHA ONePaLUs
YMHOKEHHsI KOMILIEKCHBIX YHCeJ Z1 M Z2.

VK-2.3.1

Pe3ynbpTar KaKkoi onepanuy HaJ KOMIDICKCHBIMU YMCIIAMH MOYKET
OBITh 3ammcaH B BUIE |Z1]:Z2| (COS(@1-2) + iSin(p1-92)) ?
OTtBeT: B TakoM Buae MokeT ObITH 3alIMCAHA ONlepauusi
JAejJeHus] KOMILIEKCHBIX YHCel Z1 U Z2.

YK-2.3.1

3ananue 1.
1) KowmmiekcHoe Ynciio Z 3alicaHo B alreOpandecKoi u B
TPUTOHOMETPHUYECKOU (hopmax:

v 3 1 T T
£= ?+ i 3 = 'J.{cusE-I—:'s:'nE]
Haiinure 12-10 crenens yucia Z
OTteet:1

2) Kakyro ¢popmy 3amucu 4uciia Bl HCIoIb30Ban? O00CHY#TE
CBOI1 BBIOOD
OtBert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKce] B CTeNeHb oJiee
PALMOHAJILHO HCI0JIb30BATh TPHTOHOMETPUUYECKYI0 (hopmMy
3aNMMCH M 1eliCTBOBATH MO CJIeYI0IeMy NpaBuiIy: Npu
BO3BeJeHUHM KOMILJIEKCHOI0 YHCJ/IA B CTelleHb MOAYJIb YHCIa
BO3BOJIMTCS B 3Ty CTeNeHb, APrYMEHT YMHOKAETCsl HAa
N0Ka3aTe/b CTeNeHH.
EcJsin :xe ncnosnb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
HEe00X0IMMO B JaHHOM cJjiy4ae 12 pa3 yMHOKHTB YHCJI0 CAMO HA
ceos.

3agadue 2.
1) KommuiekcHoe 4mcino Z 3anmcano B areOpandeckoi U B
TPUTOHOMETPHUUECKOH popmax:
'3 iy

Z=54+i53/3= 10(cos + isin )

Haiinnre 3-10 cTeneHs yncna Z
Ortser: -1000

2) Kakyro ¢popmy 3amucu yncia Bl Henoiab3oBanu? O0oCcHyiTe
CBOM BBIOOP
OrtBer: Ilpn Bo3BeIeHNH KOMILJICKCHBIX YHces B CTeNeHb 0oJiee
PALMOHAJBLHO UCII0JIB30BATH TPUTOHOMETPHUYECKYI0 hopmy
3aNMCH U AefiCTBOBATH MO CJEeAYIeMy NpaBuiIy: NPH
BO3BE/JICHUH KOMILIEKCHOI'0 YHCJIa B CTelleHb MOAYJIb YHCJIA
BO3BOJIMTCS B 3Ty CTelleHb, apTYMEHT YMHOKAaeTCsl Ha
NnoKa3aTeJlb CTeNeHH.

YK-2.V.1
VYK-2.B.2




Eciau ke ucnoab3oBath ajredpanyeckyro ¢Gopmy 3anucu, To
He00X0UMO B TaHHOM cJIy4dae 3 pa3a YyMHOKMThH YUCJIO CAMO HA
ce0st (MM UCIOJIBL30BATh (DOPMYJIYy COKPAIIEHHOTO YMHOKEHHS)

3amanue 1.
1) Haiitu matpuny C = 44 + 3B% e
2 -2
1 a0 2
a=( j3=(—1 3)
-1 3 -3
3 —3
Ot1BeT:
(10 -3 17
C_(—lﬂ 21 —21)

2) BeibepuTe U3 crincka nuppoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

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

c=(s 5 1)

2. BwiOepute u3 cnricka nupoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3aJa4u.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oreer: b)  Wolfram Mathematica

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

2 -2
a=(4 3 e=( ¥)

—4 -3
OrBer:
a8 5 —8
=
(—1(]' 18 —15}
2. BriGepure u3 crincka udpoBbie cpesicTBa, KOTOPBIE MOTYT

OBITH MPUMEHEHBI IS PEIICHUS JaHHOW 3a1a49H.
a) Microsoft Access
b) Wolfram Mathematica

YK-2.3.1
VK-2.V.3




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

1. Haiitu matpuny € = 34 — 5B, rze

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

—3
OrtBer:
_ (-2 5 -9
€= ( 4 -6 6 )
2. BriGepure u3 crincka mudpoBbie cpesicTBa, KOTOPHIE MOTYT

OBITH IIPUMCEHCHBI JJIA pEIICHUSA I[aHHofI 3aa4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

1 -2
1 4 2
a=( )B = (—1 4 )
-2 3 —4
3 -3
OTtBert:
({7 13 17
€= (—14 24 —25}
2. BriGepure u3 criucka mu@poBbie cpesicTBa, KOTOPbIE MOTYT
OBITH IPUMEHEHBI JUIsl pELICHUs] JTaHHOW 3aJ1auH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT 1eHCTBUN HaJ MAaTPULIAMHU.

A+0=...
OtBer: A
2. 3anuimTe pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMH

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

7(A+B)=
OtBer: 7A+7B
4. Tlpomomxute hopmyty

5A-5B=
OtBet: 5(A-B)
5. Tlpomomxute Gpopmyny

2 X(4A)=
OtBer: 8A

YK-2.3.1
OIIK-1.3.1




10.

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

L 2 5
1= 2 e=(o )

OTtBer:
-8 4 )

AB =
(14 18
2) BwiOepure U3 cnmcka udpOBbIC CPEICTBA, KOTOPBIE MOTYT

OBITH MPUMEHEHBI JJIs PEIICHUs JaHHOU 3a1aun. OOOCHYHTE
BbIOOp M (pPOBOTO CpecTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEHbI JJI51 peleHusl JaHHoM 3a1a4u oTHocuTcest Wolfram
Mathematica- mporpammuoe o6ecneyenne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOJAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

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

- 2 et )

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

2) BeiOepute u3 crucka nudpoBbie CPeaCTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JIJIs peIlIeHUs JaHHOH 3a/1a4H.

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

Otger: K uu¢gpoBniM cpeacTBaM, KOTOpbie MOT'YT ObITh
NpUMeHEHDI JJIsl pelleHus JaHHOH 3agaun oTHocuTcest Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOIIee
00/1b1110i HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMITbIOTEPHOI a/Ire0pbl, OpMEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

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

OIIK-1.V.1
VK-2.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

e 2 (s )

2 3 5 _—
Ot1BeT:
—6 6
AB = (13 —3)

2) Bribepute U3 crricka 1E(pPOBbIC CPEACTBA, KOTOPHIC MOT'YT
OBITH IPUMEHEHBI [Tl pEIICHUS JaHHOW 3aJauu.

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

OTtBet: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEHbI J1JI51 peleHusl JaHHOoM 3a1a4u oTHocuTcest Wolfram
Mathematica- nporpammuoe odecneyenne, BKIIOYAKOIIEE
001111011 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

3aganue 4.
1) Haiitu npoussenenue Matpuil A * B, rae

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_/—11 6
AH_( 4 22)

2) BriGepuTte u3 crucka nudpoBbie CPeaCTBa, KOTOPbIE MOT'YT OBITH
NPUMEHEHBI [Tl PeIICHHs JTaHHOU 3aauu.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMEeHEeHbI 1JIs1 peleHusl TaHHOi 3aaauu oTHocuTcss Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00/1b111011 HA00P MaTeMaTHYeCKUX (PDYHKIMIA B TOM YHCJIe
CHCTEMY KOMINBIOTEPHOI ajredpbl, OpUEHTHPOBAHHYIO HA
MOJATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BHIYUCJIEHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

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

_ . 2 3
== )

OTBer:

-1 14
aB = )
-2 11
2. BribepuTte u3 crincka udpoBbie CPeACTBA, KOTOPHIE MOTYT OBITh
MMPUMCHCHBI JIs1 pCHICHUA I[aHHOI\/JI 3aa4u.

a) Microsoft Access



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

b) Microsoft PowerPoint
C) Wolfram Mathematica

OTtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcest Wolfram
Mathematica- mporpaMmmHoe odecneuenue, BKIKOYAOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

11.

3ananue 1.

1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OtBeTt:29

2) OO0OCHYHTE KaK BBIYHCIIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Otser:

Jlast Toro 4to0bl BHIYUCIUTH ONpeeuTe] b BTOPOro Mopsiaka
He00XO0UMO U3 NMPOU3BEIEHUA IJIeMEHTOB IJIABHOM INATOHAJIH
BbIYECTh INpPOM3BelleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3agadue 2.

1) Haiitu onpeenuTensb 2-T0 MOPSIIKa MATPHUIIBI
2 3 ‘

i

Ortger: -22
2) OO0ocCHYHTE KaK BBIYHUCIUTH OMPEIEIUTEIb BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]1b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEIEHHUs 3JIeMEHTOB IIABHOW ANAroHaIn
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

3ananue 3.

1) Haiitu ompenenuTens 2-ro MOpsIKa MATPUIIBI
1 —3‘

5 s

OtBer: 23

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

OrtBer:

1 TOro 4Tro0bl BHIYMCJIUTH ONpedeJUTe/]Ib BTOPOro MOpsaKa
HeO0X0AUMO U3 NMPOM3BeeHUs 3J1eMEHTOB IVIABHOH IMATOHAIU
BbIYECTh MNPOU3BeJeHHEe 3JJIeMEHTOB BTOPOid (MO00YHOM)
AUATOHAJIN

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



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

3amnanue 4.
1) Haiitu onpenenuteb 2-ro MOpsIKa MaTPHUIIbI

|t ol
—14 —8
OtBert: 0

2) OO00CHYITE KaK BBIYHCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OTtBer:

Jis1 TOro 4To0bl BHIYMCJIUTH ONpe/eUTe/] b BTOPOro MOpPsiaKa
HeO0XO0UMO U3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JIMATOHAJIH
BblYECTh MNPOU3BeeHHE JJIEMEHTOB BTOPOil (M0004YHOI)
AMATOHAJIN

3agaHue 5.
1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI
o 3l

10 3

OtBer: -5
2) OO60CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.

Otser:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeAeUTe/]Ib BTOPOro MOpsAKa
HeO0X0UMO U3 NMPOU3BeJeHUs 3J1eMEHTOB IIABHOM IMArOHAJIN
BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJIHN

VK-2.V.1
1 2 -1
3ajanue: 1aHa Matpuua | 3 1 2
4 —2 5
Haiinute anrebpanueckue A0MOIHEHUS:
OtBeT: 9
12. OtBert: -7
3. Ay
OtBeT: -5
4- A:E
Oteert: 10
5. Az
OtBert: -5
13 Yemy paBeH onpenenuTeb TPEYroJbHON MaTPHIThI? YK-2.3.1

OTBeT: onpeaeuTeIb TPEYTroJabHOI MATPUIIbI PABEH
NMPou3BeIeHUIO0 )JIEMEHTOB IIABHOM THATOHAJIM.




14.

O6o3nauum Ay, A, ..., A, — CTPOKH MATPUIIBI I Cly; Clg; ...
JCUCTBUTENbHBIC YUCIIA.
Ecnu cymecTtByer Takoit Habop unces, cpeid KOTOPBIX €CTh XOTs-
OBl OJTHO YUCJIO OTIMYHOE OT HYJISI, U TIPH STOM JIMHEHHAS
KOMOMHAIMS CTPOK MATPHIIBI C 3TUMHU YHUCIIAMH paBHA HYJIEBOM
CTpPOKE:
a, 4, + a,A, +--+a, A, =0,

rge 0 = (0,0,..,0).
Kak B 3TOM ciryyae Ha3bIBatOTCSI CTPOKU MATPHUIIbI?

Py -

OtBer: Takue cTPOKU MATPUIIBI HA3LIBAIOTCS JIMHEHHO
3aBHCHMBbIMH

OIIK-1.3.1

15.

I[Iycts MaTpuibl A u A y0BIeTBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eauununas MaTpHIia n -ro NOpsJIKa.
Kak Ha3pIBalOTCS Takre MaTPUILIBI?

OtBer: Takne MaTpUIbl HA3BIBAKTCS 00PATHLIMU MATPUIIAMH
110 OTHOILEHHIO APYT K Apyry (Al — obparHasi kK A, u A —
o6partHas K A™Y).

YK-2.3.1

16.

3anmanue 1. Haitti matpuny X u3 ypapaenust A * X = B, rue
-1 2 =7 —4
4= (—2 5) 5= (—1? —9)
Otser:
12
xX= (_3 _1)
3ananue 2. Haiitu matpuny X u3 ypaBHenus 4 # X = B rne
-1 2 (=9 —4
A_(E —4} B_(zz'. 10)
Ortser:
_(5 2
X= (—z —1)
3anmanue 3. Haiiti matpuny X u3 ypapaenust A * X = B, ryie
-1 3 —-10 -7
Aa= B =
( 2 —4} ( 14 12)
Ortser:
/1 4
X= (—3 —1)
3amanwne 4. Halitu matpuity X u3 ypaBHenus 4 # X = B, e
1 -2 9 6
A= B=
(3 —?) (2‘3‘ 19)
OrtBer:
_ {5 4
xX= [_2 _1)
3ananue 5. Haittu matpuny X u3 ypasaenust A * X = B rue
1 -3 14 5
A= B =
[2 —S) (34 12)
Ortser:
_(5 2
X= (—3 —1)

YK-2.V.1
OIIK-1.V.1




17.

Kaxk HaspiBaeTcs cucrema anreOpanyeckux ypaBHEHUH, KaXKI0€ U3
KOTOPBIX SIBJISICTCS JTUHEHHBIM?

OtBet: Takasi cucteMa ypaBHeHU HA3LIBAECTCS CUCTEMOI
JINHENHBIX aJre0panvyecKnux ypaBHeHU

YK-2.3.1

18.

Kakue MeTosbl perieHus CUCTEM JIMHEHHBIX allreOpandeckux
YpaBHEHU BaM U3BECTHBI?

OtBer: MeToabl pelieHUsI CHCTEM JIMHEHHbIX aJredpandeckKux
ypaBHeHuii: Mmetroa Kpamepa, meton I'aycca, MeTox MAaTPHYHBIX
yYpaBHeHHii (¢ HCNOJIb30BAHNEM 00PATHOM MAaTPHUUIbI).

YK-2.3.1
OIIK-1.3.1

19.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOJOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo1 perieHusi CUCTEMbI JTUHEUHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
OTIpeIeNIUTENb MaTPUILIbI CHCTEMBI paBEH HYJIIO?

OtBer: Eciu onpegeanresb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBbI
JIMHelHbIX ypaBHeHuil ['aycca, npyrue MeToabl (MeTox
Kpamepa u MeToa MAaTPUYHBIX YPaBHEHHI) MOT'YT
NPHUMEHATHCS NPH YCJIOBHH, YTO MATPUILIA CHCTEMbI
KBaJpaTHAas U ONpeJe/IMTe b e¢ He PABEH HYJII0.

OIIK-1.V.1
YK-2.¥.3

20.

CpaBHuTE yCc0BHs IPUMEHEHHSI METOIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEHUH. Kakoil MeTO pelIeHNs] CHCTEMBI JIMHENHBIX
areOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM clydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

Oteer: Ecin MmaTpuua cucremMsl He KBaapaTHas (T.e.
KOJINYEeCTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUH He
COBIIA/1210T), TO PUMEHAETCH TOJAbKO METO/ UCCIeI0BAHUA
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, 1pyrue Meroasnl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHHM ) MOI'YT
NPUMEHATHLCS NPH YCJIO0BHH, YTO MATPHLA CUCTEMBI
KBA/IPAaTHAs M ONpeJe/IMTe/b ¢ He PABEH HYJII0.

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

21.

[Tpu KakoM yCIIOBMM OJTHOPOHAS CUCTEMA JIMHEHHBIX YpaBHEHUN
UMEET HEeHYJIeBOE pelieHue?

OtBer: OqHOpPOAHAN CHCTeMa JHHEHbIX YPABHEHUI MMeeT
HeHyJIeBoe pellleHHe TOI/Aa H TOJILKO TOr/a, KOrjaa eé panr
MEeHbIlIe YHCJIA HeM3BeCTHBIX.

OIIK-1.3.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOM
Ka)KJlas TOYKa Ha IUIOCKOCTH OIIPEAEIAETC IBYMs YUCIaMU -
MIOJISIPHBIM YTJIOM M MOJSIPHBIM pagnycom?

OrtBert: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOI KOOPJAMHAT.

OIIK-1.3.1

23.

Kaxk Ha3bIBaeTcs cuctemMa KOOpAMHAT, B KOTOPOH Kaxaasi TOUKa B
POCTPAHCTBE OIpeesseTcs TpeMs yuciaamu - (I, 6, @), Tae r—
paanyc-BeKTOp TOYKHU, § U ¢ — 36HUTHBIN U a3UMYTAIbHBIN YTIIbI
COOTBETCTBEHHO?

OtBer: Takas cucreMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPAUHAT.

OIIK-1.3.1

24,

UYro Takoe BeKTOp?
OT1BeT: BekTOpPOM Ha3bIBaETCS HANPABJIECHHBIN OTPE30K.

VK-2.3.1
OIIK-1.3.1




25.

Kak Ha3bIBaeTCs BEKTOP, HAYaJI0 KOTOPOTO COBIIAJACT C €TI0
KOHIIOM?

OtBer: BekTop, HAYaJI0 KOTOPOr0 COBINAIAET C €r0 KOHIIOM,
HA3bIBAETCs HYJEBbIM BEKTOPOM.

YK-2.3.1

26.

[To xakoit popmyre onpenensercs CKalsipHOe MPOU3BEICHNE
BEKTOPOB?
OTtBer: CkajsipHoe Npou3Be/ieHNe BEKTOPOB OIpeiesisieTcs o

dopmyae | = |b] = cosa

OIIK-1.3.1

27.

[To xakoit popmyse BBIYUCIIAETCS CKATSIPHOE IPOU3BEACHHE

BEKTOPOB @ M b , €CIIH M3BECTHBI KOOPMHATEI BEKTOPOB B
nekaptoBoii cucteme (B cucreme : 0X, Oy, 0z)

Oteer: CkansipHoe npou3BeJeHHe BEKTOPOB OIpeae/sieTcs: 1o
dopmyne a, b, +a,b, + a_b,

OIIK-1.3.1

28.

ITo xakoil popmyse BHIYUCIIAETCS BEKTOPHOE POU3BEICHHE

BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME

koopauHar (X, Y, 2)?

OtBer: BekTOpHOE IpON3BeAeHHE BEKTOPOB ONpPEAEIsAeTCs 10

dpopmyue
i j ok

oM 5

OIIK-1.3.1

29.

ITo kakoit popmyiie orpeensercss MOaYyJb BEKTOPHOTO
IIPOU3BEIEHUSI BEKTOPOB?
OtBer: BesimunHa MoayJisi BEeKTOPHOIO NPON3BeE/ICHUS

BeKTOPOB onpexesiercs o opmy.e |al = |b| = sin(ab)

OIIK-1.3.1

30.

YeMy paBHO pacCTOSIHME OT TOUKH J10 MPSMO?
Oteer: PaccTosiHne 0T TOYKH 10 NPSIMOi PABHO VINHE
NepHeHANKYJIsIPa, ONYIICHHOI0 U3 JAHHOW TOYKH HA NPSAMYIO.

OIIK-1.3.1

31.

3amanue 1. CocTaBuUTh ypaBHEHUE NPSIMOM MNPOXOJAIIeH uepes
x+2 y—9

touky M(2,4) v nepreHIuKyISIPHON MPIMOi = = i

OTBer 3ammcaTh B BHUJAE YpPaBHEHHWsS TMPSMOHW C  YIJIOBBIM

Kod(duUImeHTOM

OrBer:

¥y=-1,25x+6,5

3aganue 2. COCTaBUTh ypaBHEHHE NPSMONM MPOXOASIIeH uepes
TOUYKY M(1,—4) u NEPIEHIUKYIIPHON psIMON
—4x —5y+14=0,

OTBer 3ammcaTh B BHUAE YpaBHEHHsS TPSMOW C  YIJIOBBIM
Kod(duUImeHTOM

OTBer:
¥=1,25x—5,25

3aganue 3. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASAIIEH uepes
xtle _ y—9

—4 -5

touky M(—1,—3) u napaiensHoii psMoit

OIIK-1.V.1




OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
K03 uUIeHTOM

Otser:

¥y=1,25x—1,75

3aganue 4. CocTaBUTh YpaBHEHUE MNPSIMON MNPOXOASAIIEH uepes

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

OTtBer:

¥y=02x—1,2

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

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

OtBer 3ammcaTh B BHUAE YpPaBHEHHS TMPSMOH C  YIJIOBBIM

ko3 urmenToM

Otsert:

y=-1,25x+4,75

32.

KakuiM ypaBHEHHEM OMHUCHIBACTCS IJIOCKOCTh B JICKAPTOBBIX
KoopauHaTax (X, Y, z)?

OtBeT: B 1ekapTOBBIX KOOPAUHATAX YPaBHEHHUE MIOCKOCTH
(KaHOHMYeCKOe YpaBHEHHE IIOCKOCTH)
Ax+By+Cz4+D=0

YK-2.3.1
OIIK-1.3.1

33.

Chopmynupyiite  HeoOXoauMMOe U JOCTATOYHOE  YCIOBHE
MapauIeTILHOCTH MIPSMOU U TUTOCKOCTH.

OTtBert:

Jliast Toro, 4ro0bl MpsiMasi M IJIOCKOCTh ObLIM NMapajljie/ibHbI,
HEO00X0AMMO M [JA0CTATOYHO, 4YTOObI BEKTOP HOPMAJIH K
MJIOCKOCTH M  HANPaBJAKIINI BEKTOp MNpPAMOA  ObLIM
nepneHaUuKyJIsIPHbI.

OIIK-1.3.1

34.

KakuM ypaBHeHHEM oONMCHIBaeTCA MNpsMas, MPOXOIAMIas uepes
TOUKY (X0, Yo, Zo) M HMEOIas HaNpaBJIAOMIUNA BEKTOp C
koopauaatamu (I, m, n)?

OTBeT: YpaBHeHHe NPSIMOi, MPOXo/silliel Yepe3 TOUYKY (Xo, Yo,
Z0) 1 MMeIOIIasi HATIPABJISIOINUIT BeKTOp ¢ Koopaunatamub (1,

m, N) uMeeT BUJ x_{xn =2 _ %
m mn

OIIK-1.3.1

35.

KakuMm ypaBHEeHUEM OMUCHIBAETCS MpsiMasi, IPOXOAIAsl YEPE3 ABE
TOUKH (X1, Y1, Z1) U (X2, Y2, Z2)?

OtBet: YpaBHeHue NPSIMOii, IPOXOosilIeill Yepe3 ABe TOYKH (X1,
X—X]_ — }'—}'1 — 3—31
27X B | 22751

Y1, Z1) u (X2, Y2, Z2) ©IMeeT BUJL

OIIK-1.3.1

36.

Kakum 06pa3oM MOKHO 3a/1aTh IPSIMYIO C TIOMOIIBIO IBYX
MJIOCKOCTEM?
OTBeT: YpaBHeHHe ABYX MepeceKalonuXcs MI0CKOCTeH — 3TO

OIIK-1.3.1




YpaBHeHHe NPSIMOii B MPOCTPAHCTBE

37.

C noMoI1bio Kakoil popMyIIbl MOKHO HANTH yroil MEeXIy

NPAMBIMH?

OTBeT: yroJ Mex1y NpssMbIMH MOKHO HAWTH U3 GopMy.JIbI
arsag

s|:  TIe @3 W @3 — HANPABJISIONIHE BEKTOPbI
2

COSP il

NPAMBIX

OIIK-1.3.1

38.

Hopwmaus k ttockoctu umeet koopaunatsl (A, B, C); koopanHaTe
HaInpasJISoIEro Bekropa npsmoii (I,m,n)/

C nomo1bio Kakoil popMyIibl MOKHO HAMTH yroi MEXAy NMPsIMO U
IIJIOCKOCTBIO?

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

dhopmyiibl
|Al + Bm + Cn|

VAT + B2+ 212+ m? + n?

sing =

OIIK-1.3.1

39.

[To kako¥ Gpopmylie MOXKHO ONPECIIUTh PACCTOSIHUE OT TOYKH JI0
IJTOCKOCTH?

OTtBet: PaCccTosiHME OT TOYKHM 10 IJIOCKOCTH PABHO
|y + By, +Ca #D|
VaT+ET e
(Xo, Yo, Z0) KOOPJUHATHI TOYKH.

, e (A, B, C)- xoopauHaTel HOpMaH K IJIOCKOCTH

OIIK-1.3.1

40.

Hanumure kaHOHMYECKOE ypaBHEHUE ILTUIICA.

OtBer: KanoHHYecKkoOe ypaBHEeHHUE JJUINIICA MMeeT BU/
xZ J,z
az b2

OIIK-1.3.1

41.

Hanuumre kaHOHHYEeCKOe ypaBHEHUE THUIEepOOpHI.

OtBer: Kanonnueckoe ypaBHeHHe runep6oJibl HMeeT BH/I
2 2

xt y )

al b2

OIIK-1.3.1

42.

Hanumure kaHoHUYECKOe ypaBHEHHUE TapadoIIbl.
OtBer: KanHoHn4YecKkoe ypaBHeHHe NapadoJibl HMeeT BH/
y:=2px

OIIK-1.3.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.

Tabmuma 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera

No mi/mm [Tepedyens BompocoB (3amav) myist 3a4deta / nudd. 3auera

Kon
WHJAKATOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

npejcTaBieH B Tabmuie 17.
Tabnuna 17 — Ilepedern TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM pabOTHI

Ilepeuenp Tem [UIs KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

Ne o/ [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
B KypCOBOM paboOTHI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMeHCYTOqHOﬁ arrecralluu B BHUAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabmwmie 18.




Ta6muia 18 — [IpumepHsIii mepedeHs BOMPOCOB ISl TECTOB

Ne
n/n

IIpuMepHBIii IEpeYeHb BOIIPOCOB IS TECTOB

Kon
WHJUKaTOpa

TumnoBoil BapuaHT TECTOB
1 cemecTp

[ana matpuna

A:(“n Q7 )

31 QO3
Eé anredpanveckoe
JIOTIOTHECHUE Ass

paBHoO...

1) ax
2) -ay,
3) ay
4) —ag,

Orteer: 3)

(Muctpykuus: [Ipountaiite TEKCT,
BbIOEpUTE NPABUIIbHBIN OTBET U
3aIUIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

VK-2.V.1

N3 npuBen€HHBIX
MaTpuIl oOpaTHbIC

CYILECTBYIOT y

MaTpHil. ..

dyy  dyp
1) | 821 a2
0 a,

0 0 ayy
2) |0 0 ay
0 0 ag

A59 Ay Ay
3) 0 a,; a;;
1] 0 C T

11 1z Q43
4) (ﬂzi oz ﬂ:a)
0 0 0

Ortger: 3)

(Muctpyknus: IIpounTaiiTe TEKCT,
BBIOEPUTE MPABMIILHBIN OTBET U
3aIUIIATE aPTYMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

YK-2.V.1

Kakum meTonoM MOXKHO
peLnTh CUCTEMY,
ONpEeACIUTENb OCHOBHOM
MaTpHIbl KOTOPOH paBeH

HYJIIO

1) T.Kpamepa

2) K.®.Taycca

3) ¢ moMomIbI0 00paTHON MaTPHUIIBI
4)  mo0BIM CITOCOOOM

OrtBer: 2)

YK-2.3.1




(Mucrpykuus: [IpounTaiiTe TEKCT,
BbIOEpUTE MPABUIILHBII OTBET U 3aIUIINTE

apryMeHThI, 000CHOBBIBAIOIIE BHIOOD

OTBETA)
Cucrema coBmecTHa | 1)  Gombire 1 YK-2.3.1
TOTAa W TOJBKO TOTAQ, | 2) PAHT MATPHILI CHCTEMbI PaBeH
KOTJa. .. PaHry paclIMpeHHOoii MaTpUIIbI

CHCTEMBbI
3) panr pasen 0
4)  panr paseH |

Ortger: 2)

(Uuctpykims: [IpounTaiite TEKCT,

BBIOCPUTE MPABUIBHBINA OTBET U 3AIHIINATE

apryMeHTbI, 000CHOBBIBAIOIINE BBIOOD

OTBETA)
JIis BEKTOPOB @ H b | 1) BeKTOpHI MepHEeHIMKYISAPHBI YK-2.V.1
BBIMOJTHSIOTCS YCIIOBHSL: 2) BEKTOPbI MapalieIbHbI OIIK-1.3.1

3) BEKTOpBHI MapauielibHbl U HE MOTYT
by by b JIeXKaTh HA OJTHOM IPSAMOU
x Ay Az 4) BeKTOPBI JIEKAT HA OHOI MPAMOIi
TOTAA. ... Ortser: 2)4)

(MucTpykuus: IIpounTaiite TEKCT,

BbIOCpUTE  TpPAaBWIBHBIE  OTBETHI U

3alMIINTE apTYMEHTbI, 00OCHOBBIBAIOIIIHE

BBIOOP OTBETOB)
Bekropnoe 1) xommuHeapHoW TwIockoctH, B | YK-2.3.1

MMPOU3BCACHUC BEKTOPOB

awu b — 3T0 BEKTOP...

KOTOPOH JIS)KAT MEPEeMHOKACMBbIC
BEKTOpa

2) NepHeHIHKYJISAPHBIN
IJIOCKOCTH, B KOTOPOii JjexkaT
nepeMHOKaeMble BEKTOPBI

3) HyneBoi

4)  coBmamamOIMi ¢ OAHMM W3

MEPEMHOKAEMbIX BEKTOPOB

OrtBer: 2)




(Muctpykims: [Ipounraiite TEKCT,

BbIOEpUTE MPABUIBHBIA OTBET M 3aMUIIUTE

apryMeHThI, OOOCHOBBIBAIONINE  BBHIOOP
OTBETA)
PaccrosiHre OT TOYKH 10 1) |Axg+Byy+C| VK-2.3.1
A2 RZAZ 12
IIOCKOCTH MOKHO VATHBVATHC OIlK-1.3.1
BBIYHCIIUTH o 2) A, Ax+B, B +C, Ca
I [
z 2 1 2 Z F
dopmyuie. .. \~I|Jr1l+5'l +C‘1'.,J|‘qz+ﬂz +C
3) |AID+B}’H+CZH+D|
VAZ+BZ +C2
Am+Bn+C
4) P
VAT +B +C7ym™+nT +p°
Ortger: 3)
(Muctpykius:  IlpouunTaiite  TekcrT,
BBIOEpPUTE  TPABWJIBHBIM  OTBET U
3aMUIINTE apryMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
[eomerprueckoe Mmecto | 1)  rumepOooit OIIK-1.3.1
TOYEK MJIOCKOCTH, CyMMa .
2)  mapaboJoii
PacCTOSHUM OT KaXI0M
U3 KOTOPBIX [I0 JBYX 3)  OKpyxKHOCTBIO
JTAaHHBIX TOYEK  JTOH 4) Y LIHICOM
MJIOCKOCTH €CTh
OrtBer: 4)
BEJIMYMHA TOCTOSTHHAS,
Ha3bIBAETCH. .. (MucTpykuus: [IpounTaiite TEKCT,
BbIOEpUTE MPABUIBHBIM OTBET U 3aMUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIINE BBIOOD
OTBETA)
Haiitu ypaBHEHHE 1) x+1  y-2 z—4 OIlK-1.V.1
OpsIMOM,  TPOXOJAIIEH -3 2 4
gyepes TOYKY




A(—l:z: 4) 2) x+1  py4+2 =44
3z a4
NEPIEHAUKYIIIPHO
IIOCKOCTH 3) — L_yz2_z-4
-3 -2 -4
3X-2y-4z+1=0
4) x4l _y+z _ ztd
-3 -2 -4
OrBer: 1)
(MucTpykuus: [IpounTaiite TEKCT,
BbIOEpUTE MIPABUIBHBIA OTBET U 3aMUILIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIME BBIOOD
OTBETA)
10 | Pemmth cucremy | 1) x=0,y=1,z=-3 OIIK-1.V.1
en aBHCHUM
JIMHEUHBIX  ypaBHEHHI %) x=0,y=1,2=-2
METOZIOM l'aycca
x+y+z=-2 3) x=0,y=-1,2z=2
2x —y + 3z=-10
—x4+2y—z=5 4) x=0,y=-1,z=-2
Ortger: 1)
(MucTpykuus: IIpounTaiite TEKCT,
BbIOEpUTE MPABUIIBHBIA OTBET U 3aIUIINTE
apryMeHTbl, O0O0OCHOBBIBAIOIINE BBIOOD
OTBETA)
11 | Beruucnuth -1 -6 YK-2.¥.1
n (5 %)
2 -1y /1 -2 2 72
(1 2)(3 2) ) (1 '3}
0 o0
) (=)
7 2
9 (L 5)
OrBer: 1)
(MacTpykms: IIpounraiite TEKCT,

BBI6epI/IT€ HpaBHJ’IbHBIfI OTBCT U 3aIlIUMIINTC

APryMCHTHI, O6OCHOBI>IBaIOH_[I/IC BBIGOp




OTBETA)

12 | lana maTpwuiia 1) @as YK-2.¥.1
S\ ag )
3) Qi1
Eé anredpanveckoe 4 —ay
JIOIIOJTHEHHE Asy
Ortger: 2)
PaBHO. ..
(UucTpyKims: [Tpouwnraiire TEKCT,
BbIOEpUTE NPABMWIIBHBIA OTBET M 3alUILIUTE
apryMeHTbI, OOOCHOBBIBAMOIIHE BBIOOP
OTBETA)
13 | Marpuna A1) At-axa-at VK-2.3.1
Ha3bIBaeTcsl  oOpaTHOMU _
P 2) Al-A=1
MaTpuLe A, eciu
1.4 —a.a"1_—
BBIIIOJIHSICTCS YCIOBHE 3) AT -A=A-AT=E
4 At-A=0
OTtBet: 3)
(MacTpykms: IIpounraiite TEKCT,
BbIOEPUTE MPABUIBHBIM OTBET U 3aMUIIUTE
apryMeHTbl, OOOCHOBBIBAIOLIHE BHIOOP
OTBETA)
14 CKaHprHBIM 1) |c_£| | E| ArCCos o OIIK-1.V.1
IIPOU3BEECHUEM  JBYX .
| 2) lal | b| ctg a
HEHYJIEBBIX BEKTOPOB
u b HaspiBaercs 9HCIIO, | 3) |E||E| COS
paBHOE...

4) lal|b|tga




OrtBer: 3)

(Muctpykims: [TpounTaiite TEKCT,

BBIOEpUTE MPABWIBHBIN OTBET U 3aIUIINTE

apryMeHThI, OOOCHOBBIBAIONINE  BBHIOOP
OTBETA)
15 | Yemy paBHO cmemanHoe | 1) O YK-2.V.1
IIPOU3BENIEHUE BEKTOPOB
aba
3) -2
4) 2
Oreer: 1)
(UucTpyKims: [Tpouwnraiite TEKCT,
BbIOEPUTE MPABUIIBHBIA OTBET U 3aMTUILIUTE
apryMeHTbl, O0OOCHOBBIBAIOIINE BBIOOD
OTBETA)
16 | Vpasuenue npsmoit, | 1) (x—a)+(y—b)=0 VK-2.3.1
MPOXOJALIEH 4Yepe3 IBe 2) yoyy _ amm
TOYKH MOKHO COCTaBUTh Famye o M
4) }r—}ru=k(x—xﬁ]
Ortger: 2)
(MucTpykuus: IIpounTaiite TEKCT,
BbIOEPUTE MIPABUIIBHBIA OTBET U 3aMUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIINE BBIOOD
OTBETA)
17 | T'eomerpuueckoe ™ecto | 1)  IlapabGomy YK-2.3.1

TOYCK, KOTOPBIC
XapaKTepU3YIOT
DKCLUEHTpUCUTET & >1

npeJcTaBisieT co0oit

2)  OKPYXHOCTh
3) rumnep6oay
4)  snurc

Ortser: 3)




(Muctpykims: [Ipounraiite TEKCT,

BbIOEpUTE MPABUIBHBIA OTBET M 3aMUIIUTE

apryMeHThI, OOOCHOBBIBAIONINE  BBHIOOP
OTBETA)
18 c 1) nedcTBUTEIBHOMN OChIO YK-2.V.1
OtHomieHne —
4 2) acUMITOTOMR
Ha3bIBAeTCH. ..
3) IKCHEHTPHCHTETOM
4) (okambHBIM PAIHYCOM
OrtBer: 3)
(Muctpykuus: IIpounTaiite TEKCT,
BBIOCPUTE NIPABUIIBHBINA OTBET M 3alTUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIHME BBIOOD
OTBETA)
19 | Haiitu YPaBHEHHE | 1 x+l  y-2  z—4 VK-2.V.1
. . 3 -2 -4
npsMO#,  IpOXonsIlen
x+1 y+2 =+4
yepes TOUKY | ) = - =
3 2 4
A(—1;2;4),
x-1 v-2 z—4
NEePHEHANKYISIPHO 3) = =
-3 -2 -4
MJIOCKOCTH
4 x+1  y+2 z+4
3x-2y-4z+1=0 ) L T, T .
Orser: 1)
(MucTpykuus: IIpounTaiite TEKCT,
BBIOCPUTE MPABUIIBHBIA OTBET U 3aIlUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIINE BBIOOD
OTBETA)
20 | Onpenenuts kakoe | 1) x +y7-8x=0 OIIK-1.V.1
ypaBHEHUE JTUHUT P —
2) X=-7425-y"
COOTBETCTBYET
napabore... 3)  -2x7+3y”-4x+15y+4=0

4)  x+4y-2y*-5=0




OrtBer: 4)

(MucTpykius: [IpounTaiite  TEKcT,
BHIOGpUTE  TPAaBWIbHBIM  OTBET U
3aMUIINTe apryMEHTHI,

000CHOBBIBAIOIINE BHIOOP OTBETA)

21 | Pemuth cucremy | 1) x=0,y=1, z=-2 OIIK-1.V¥.1
JUHEHUHBIX  YpaBHEHUMU 2)  x=0,y=-1,2=2
METOJIOM l"aycca
x+y+z=2 3) x=0,y=1,2z=2
2Zx —y+3z=10
—x+2y—z=-5 4) x=0,y=-1,z=3
Otger: 4)
(Muactpykius: [IpounTaiite  TEKCT,
BEIOCpUTE  TPABWIBHBIA  OTBET U
3aIHIIUTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
22 | BeaucianTh YK-2.3.1
-1 -1y (4 -2 7 1 OIlIK-1.3.1
GG 2) [0 (5o
=7 0
2 (5 )
1 0
3y (; )
o 1
v (5 7)
OrtBer: 2)
(MacTpykms: IIpounraiite TEKCT,
BBIOCPHUTE MPABUIILHBIN OTBET W 3aIUIIUTE
apryMeHTbl, OOOCHOBBIBAMOIIHE BBHIOOP
OTBETA)
23 | Kakas u3 touek nexwurt | 1) (0; 3) YK-2.3.1
Ha psiMor y = —-2X + 17 | 2) (-1; 3) OIIK-1.3.1

3) (2;3)




4) (-2;9)

OrtBer: 2)4)
(MucTpykuus: IIpounTaiite TEKCT,
BBI6epI/ITe IIpaBHUJIbHBIC OTBEThI u

3aMUIINTE APTYMEHTHI, 00OCHOBBIBAIOIINE

BEIOOD)

24 | Tlpsmassy =2X +5 1) tg(5) YK-2.3.1
obpasyer ¢ 2) tg(-2) OIIK-1.3.1
HOJIOKUTEIIbHBIM 3) arctg(2)

Hanpasienuem ocu OX 4) tg(2)
yIroJI 0., PaBHBIH. .. Ortger: 3)
(MucTpykuus: IIpounTaiite TEKCT,
BBIOCpPUTE MPABUIIBHBII OTBET M 3aIUIIUTE
apryMeHTbl, O0OOCHOBBIBAIOIIHME BBIOOD
OTBETA)
25 | Yroa Mexay npsMbIMA — ‘ 1-5 VK-2.3.1
1P 1) tee 1+1:5
y=x+1y=5%+3 OIIK-1.3.1
3-1
onpeeNnseTcs o 2) tgg@= ‘ Tois
bopmye: o
) A S P
_|3-s
4 'Be= ‘1+155
Orser: 1)
(UucTpyKims: IIpounraiire TEKCT,
BBIOCPUTE MPABHJIBHBIA OTBET U 3AMUIIUTE
apryMeHTBI, OOOCHOBBIBAIOIINE  BBIOOD
OTBETA)
26 | [lpu permieHHH CUCTEMBI 1) =) 3‘ OIIK-1.VY.1
8 7
JUHEHUHBIX  YpaBHEHUMU
x,+3x,=5 2) 1 3 ‘
{4x1 —7x,=8 ro 4 =7
IIpaBUILy Kpamepa 5 3
¥ s 3

onpenenuTenb A uMeer

BUA:




9 |y ol
OrtBer: 2)

(MucTpykuus: [IpounTaiite TEKCT,

BbIOCPUTE MPABUIIBHBIA OTBET U 3aITUIINTE
000CHOBBIBAIOIIINE

apTyMEHTHI, BBIOOD

OTBETA)

27

[lpu pemenuu cucTembl

JIMHEUHBIX

{x1+2x: =0
4x, +8x,=1

YpaBHEHUI

METOJIOM Kpamepa

INOJIYYCH OTBCT....

) (-1
2) wmeron Kpamepa HenmpumeHuM
3) 12
4) (1)
OtBert: 2)

(UucTpyKims: [Tpouwnraiite

TEKCT,
BBIOCPUTE NPABUIIBHBINA OTBET M 3alUIIUTE
BBIOOD

APryMCHTHI, 06OCHOBBIB3.IOH_II/IC

OTBETA)

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

28

Pemuth CUCTEMY

JUHENHBIX  YpaBHEHHHU
meronoM Kpawmepa:
2y, —x,+x;=3

1 — 2x,+xg =2

1) (10:0)
2) (0;1;0)
3) (0;0;1)
4) (1,0;1)
Otger: 4)
WucTpykuus: [Tpouwnraiire TEKCT,
BbIOEPUTE MPABUIBHBIM OTBET U 3alUIIUTE
000CHOBBIBAIOILINE

apryMeHThlI, BBIOOD

OTBETA)

OIIK-1.V.1

29

[TokazatenpHast  Qopma
KOMILIEKCHOTO YHCIIa

z=-1+ i umeer BUxn;

1) \V2e E_ai
2) V2e i?:l_ﬁ
3) V2e g
4) \V2e E;
OrtBer: 2)

(MacTpykmms: [TpounTaiite

TEKCT,
BBIOCPUTE MPABUIIBHBIA OTBET U 3aITUIIUTE
000CHOBBIBAIOIIINE

apryMeHTHlI, BBIOOD

OTBETA)

OIIK-1.V.1




30 | Monynb KOMIUIEKCHOTO 1) 0 OIIK-1.V¥.1
4pcIia Z = —| paBeH: 2) 1
3) 2
4) 5
OrtBer: 2)
(Muctpykims: [TpounTaiite TEKCT,
BbIOCPUTE MPABUIIBHBIN OTBET U 3aMUIIUTE
apryMeHThI, OOOCHOBBIBAIONINE  BBHIOOP
OTBETA)

31 Kakoii meTon perenus 1)onpenenurens | 2) Kpamepa OIlK-1.3.1
CHUCTEMBI JINHEIHBIX YK-1.B.1
ANTeOPAHIECKHX CUCTEMBI PaBeH 6
YPaBHCHHUH 3) ompenenurens | 4) ['aycca
HNPUMEHSIOTCS B TOM
clIyuae, eci ... CUCTEMBI  paBeH

HYJIIO
5) wmarpuma He | 6)  OOparHOI
KBaJIpaTHas MaTpPHUILIbI
OTtser
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)
WNucrpykupmsa: Ilpountaiite TEKCT M
ycTaHOBUTE cooTBeTcTBHE. K Kaxmoit
MO3UIMH, JTaHHOW B JIEBOM CTOIOIIE,
noabepure COOTBETCTBYIOIIYIO
MO3UIHIO (mm HECKOJIBKO
COOTBETCTBYIOIIINX ) B IpaBOM
CTOJIOIE)
32 | Pemmre marpuuHOe Haiitu matpuny X u3 ypaBHEHHS OIIK-1.3.2
A*X=B, rue VK-1.B.1

YpaBHECHHUE.
BrimonauTe IPOBEPKY.

-1 2 9 4
A= A= B =
(3 —4) (23 10)

OtBeT




5 2
-2 -1
WNucrpykuus:

IIpounTaiiTe TEKCT U 3aITUIIUTE
pa3BEPHYTHIN 0OOCHOBAHHBIN OTBET.

Cucrema OlIeHHBaHUs TECTOBBIX 3a/IaHH:

1 Tun) 3amaHue KOMOMHUPOBAHHOTO TUIA C BHIOOPOM OJIHOTO BEPHOTO OTBETa U3 YETHIPEX
MPEIJIOKEHHBIX 1 000CHOBAaHHWEM BHIOOpA CUMUTASTCS BEPHBIM, €CJIH MPABWIBHO yKa3aHa mudpa
U TIpUBEJICHBl KOHKPETHBIE AapryMEHThI, HCIOJb3yeMble mpu BbIOOpe oTBeTa. [lonHoe
COBIIAJICHUE C BEPHBIM OTBETOM OllEHUBAeTCs | OayioM, HEBEPHBII OTBET UJIU €r0 OTCYTCTBUE —
0 Gamos.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM HECKOJIBKHUX BApUAHTOB OTBETA W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BBIOOpA CUMUTAETCS BEPHBIM, €CIIHM MPABHIBHO
yKa3aHbl UQPBI U IPUBEACHBI KOHKPETHBIE apTyMEHTHI, UCTIOJIb3yeMbIe MPH BBIOOPE OTBETOB.
[TonHOE coBmazeHue ¢ BEPHBIM OTBETOM OlieHHMBaeTcsl 1 Oaniom, eciu JAOMYyIIEeHbl OIIUOKU WU
OTBET OTCYTCTBYET — () OaJIOB.

3 Tun) 3amaHue 3aKpBHITOTO TUINA HAa YCTAHOBJIEHHWE COOTBETCTBHSI CUMTAETCS BEPHBIM, €CIIH
YCTAaHOBJICHBI BCE COOTBETCTBUSA (MO3UIMM W3 OJHOIO CTOJOIla BEPHO COMOCTABIICHBI C
MO3UIUSMH APYyroro ctojbua). [lomHoe coBnazeHune ¢ BEpHbIM OTBETOM OlIeHHUBaeTcs 1 6amiom,
HEBEPHBII OTBET WK ero oTcyTcTBHE — () 0amioB

4 tum) 3amaHue 3aKPBHITOTO THUIA HA YCTAHOBIIEHHE TOCJIEIOBATEIBHOCTH CUUTAETCS BEPHBIM,
eCJIM TIPaBUJIBLHO yKa3aHa Bcs TocienoBaTebHOCTh nudp. IlomHoe coBmameHue ¢ BEPHBIM
OTBETOM OlIeHHBaeTcs | GaioM, eciy JOMyIIeHbl OMIHMOKH UITH OTBET OTCYTCTBYeT — () Oasios.

5 tumn) 3amaHue OTKPBITOIO THIIA C PAa3BEPHYTHIM OTBETOM CUMUTAETCA BEPHBIM, €CIIM OTBET
COBMAJIa€T C OTAJOHHBIM TIO COJAEPKAHMIO M TOJHOTe. lIpaBUIBHBIM OTBET 3a 3alaHue
olieHuBaeTcs B 3 Oaia, €Clii JOMyIIeHa O/{Ha OIHnOKa \ HETOUHOCTH \ OTBET MPaBUIILHBIN, HO HE
HOJHBIH - 1 6as1, ecnu gomyineHo 6osee 1 ommoOKH \ OTBET HEMPaBUIIbHBINA \ OTBET OTCYTCTBYET
— 0 6anoB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
o0OydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue MaTepHabl, ONpEAEIISIONINE 1101 (13% )81 OIICHUBAHMUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMX MNOPSI0K U MPOUEaypy
MIPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMH O0YyJaroIINXCs
I'VAIL

11. Meroauyeckue yKa3aHus I 00y4YarOMIUXCs 10 OCBOCHUIO JTUCITUTUIHHBI

[lenpt0 MUCHMIUIMHBI SBISETCS — TIOJYYEHHE CTYACHTaMH HEOOXOIUMBIX
3HAHWUW, YMEHUW U HAaBBIKOB B 00JACTH aHATMTUYECKOW T€OMETPHH WM JHMHEHHON anreOpsl,
pa3BUTHE TPOCTPAHCTBEHHOTO TMPEACTABIICHHUS CTYJEHTa; BOOOPAKEHHS; JOTHMUYECKUX H
CUETHBIX CIOCOOHOCTEW; OpPraHM30BAHHOCTH TIPH MPOBEACHUHM OOJbIIEro o0bema
BBIYHMCIICHHI; WCTIOIB30BAHMS MATEeMAaTHKU ISl PEIICHHUS KOHKPETHBIX 3a7ad, 00ecIeueHue
OCHOBBI JUISl TNPUMEHEHHUS MAaTEMAaTHYECKUX METOJOB HCCIEIOBAHUSA, MOJEIUPOBAHMS,
MMPOCKTUPOBAHUS, OTMPAIOIIYIOCS Ha JaHHYIO JUCIUIUINHY, KOTOPBIE UTPAIOT BCE OOIBIIYIO
pOJIb B COBPEMEHHOM HAayKE M TEXHUKE.




11.1. Meroanyeckue yka3zaHHUs s OOYYarOIIUXCS MO OCBOCHHUIO JIEKIIMOHHOTO
MaTrepuaia

OcHOBHOE Ha3HAYEHHUE JIEKIIMOHHOIO MaTrepHuaa — JOIMYECKH CTPOHHOE, CUCTEMHOE,
ri1y0ooKoe M CHOE U3J0XkKeHue ydyeOHoro marepuana. HazHaueHue COBpEMEHHOM JEKIMM B
paMKax JUCIUILIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MHPOPMALIMIO 110 TEME, a B OCBOCHHU
(GbyHIaMEHTaJIbHBIX NpPoOJIeM JUCLUUIUIMHBL, METOAOB HAY4YHOTO IO3HAHMS, HOBEHMIINX
JOCTHKEHUI Hay9HOU MbICH. B ydeOHOM mporiecce JEKIUs BRITOIHSIET METOAO0JIOTHIECKYIO,
OpPraHU3alMOHHYI0 M HWHGOpMALMOHHYIO (YHKIMM. JIeKuus pacKpblBaeT MNOHITUHHBIN
amnmapar KOHKPETHOW oOyiacTh 3HaHus, €€ NpoOJeMbl, JAaeT IeIbHOE NPEACTaBICHUE O
JUCLIMILIMHE, I0Ka3bIBAET B3AUMOCBS3b C JPYTUMHU JUCLUILIMHAMMU.

[lnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— IOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUN, YPOBCHb
KOTOPBIX OIPENENSIETCS LIEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— HOJY4YEHHUE OIbITa TBOPUYECKONW PabOThI COBMECTHO C MPENOAaBaTEIIEM;

— pa3BUTHE MPO(ECCHOHAIBHO-AEIOBbIX  KauecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJILHOTO TBOPYECKOI'O MBILLUICHHUS.

— TOSIBICHME HEOOXOIUMOro HHTEpeca, HEOOXOAMMOTO JUIS CaMOCTOSATEIBHOM
paboTsr;

— IOJIyYEHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTUS HAYKH M TEXHUKH U O
IIPOrHO3€ UX pa3BUTHS Ha OIMDKaMIINE TOJIbl;

— HAYYHUTBHCS METOAWYECKH 00pabaThiBaTh MaTepHai (BBLACIATH TJIABHBIE MBICTH H
MOJIOKEHUS, TPUXOJUTb K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HX B  Pa3IUYHBIX
(bopMyIUpoBKax);

— TOJYYEeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOIMMBIX TEPMUHOB U ITOHITHH.

JIEeKUMOHHBI MaTepual MOXKET CONPOBOXKIATHCSA JEMOHCTpAaLMEH CIIalI0B U
UCIOJIb30BAHUEM pAa3/aTOYHOIO MaTepuana MpU TMPOBEICHUM KOPOTKHX JHUCKycCHl 00
O0COOCHHOCTSIX MPUMEHEHHUS OT/I€IbHBIX TEMATUK IO TUCHUIUINHE.

CrpyKTypa npefocTaBieHus JEKINOHHOIO MaTepuaa:
— Omnpenenenns MaTeMaTHYECKUX TEPMUHOB.
—  @®OopMyIHpOBKa TEOPEMBIL.
— J10oKa3areinbCTBO TEOPEMBI.
— Hnmoctpupyromue npuMepsl.

11.2. Meroaudeckue  ykazaHUs JUISI  OOydYalOMUXCS 1O  MPOXOXKICHUIO
MPaKTUYECKUX 3aHATUI

[IpakTrueckoe 3aHsATHE SBISETCS OAHOM M3 OCHOBHBIX ()OPM OpPraHH3alUU Y4eOHOTO
mporecca, 3akIIOYarolIelics B BBIINOJHEHUH OOYYAIOUIMMHCS TOJ PYKOBOJICTBOM
MpenoaBaTesisi KOMIUIEKCa YYeOHBIX 3aJaHUN C 1EJbI0 YCBOCHHUS HAYyYHO-TECOPETUUYECKHUX
OCHOB Y4eOHOH JUCIHIUTUHBI, MPUOOPETEHHS YMEHUW W HABBIKOB, OIBITAa TBOPYECKOU
NEeSTETbHOCTH.

[lenpto MpakTUYECKOTO 3aHATHS N1 OOydYaroIierocs SBJISETCS  PUBHUTHE
oOydJaroriemMcsi yMEHUH U HaBBIKOB MTPAKTUUECKON JEATETLHOCTH 10 U3y4aeMOU TUCIIUIUINHE.

[Tnarupyemble pe3yiabTaThl MPU OCBOSHUHU 00yYaroIeMcsl MPAKTUYECKUX 3aHSITHIA:

— 3aKpervieHue, yriayOjeHue, paciIupeHre W JeTaau3amnus 3HaHUN TMPU PEIICHUN
KOHKPETHBIX 337124,

— pa3BUTHE T[O3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHUE HOBBIMH METOJAaMH M METOJIMKAMHU H3y4YeHUsS KOHKPETHOH ydeOHO
JTUCLUTLTUHBI;

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYYEHHBIX 3HAHUN IS
BBITTOTHEHUS 3aIaHUM;



— o0ecreyeHre paloHaIbHOTO COYETaHUs KOJUICKTUBHON U MHIUBUAYAIbHOU GopM
oOy4eHwUs.

@yHKINUY TPAKTUYECKUX 3aHATUN:

— IO3HABaTEJIbHAS;

— Pa3BUBAOLLAS;

— BOCIIMTATEJIbHAS.

Ilo xapakTepy BBINOJHAEMBIX OOYYarOIIUMCS 3aJaHUM 10 MPAKTUYECKUM 3aHATUAM
MIO/IPA3AEIIAIOTCS Ha:

— O3HAaKOMUTEIIBHBIC, IPOBOJUMBIE C LEJIbI0 3aKPEINICHUS U KOHKPETHU3aLUH
U3Y4EHHOT'O TEOPETHYECKOTO MaTepuaa;

— QHAJUTHYECKHE, CTaBAIIME CBOCH IENbI0 TOJIy4YeHHE HOBOW HH(popManuu Ha
OCHOBE (hOpPMATH30BAHHBIX METOJIOB;

— TBOpPYECKHE, CBS3aHHbIE C  TIOJY4€HHEM HOBOM  HMHpoOpManuu  myTem
CaMOCTOSITENTLHO BEIOPAHHBIX ITOAXO0/I0B K PEIICHHIO 3a/1a4.

@opMBl OpraHM3alMM MPAKTUYECKUX 3aHATHH ONPENENAIOTCS B COOTBETCTBUU CO
cnenn(pUIecCKuMA OCOOCHHOCTSIMU y4eOHOW NUCIHILIMHBI U 1ensIMu o0ydeHus. OHU MOTYT
IIPOBOAMTHCS:

— B MHTEPAaKTUBHOM (Qopme (pelieHue CUTYallMOHHBIX 3aJad, 3aHATUS 110
MOJIETUPOBAHUIO  PEaJbHBIX YCJIOBUM, [IE€IOBbIE HUIPbI, HUIPOBOE IPOEKTUPOBAHUE,
MMUTALMOHHBIE 3aHATHs, BbIC3/HbIE 3aHATHS B OpraHu3aluu (MpeanpuarTusi), AeaoBas
ydeOHasi urpa, pojeBas Urpa, ICHUXOJOTHYSCKUNW TPCHHWHT, KEWC, MO3TOBOH IITYpM,
IPYIIOBBIE TUCKYCCUN);

— B HE MHTEPAKTUBHOHN (hopMme (BBHIMOTHEHHE YIIPA)KHEHUH, pelIeHNe THIIOBBIX 33134,
pellleHre CUTYallMOHHBIX 3a/1a4 U JPYToe).

Mertoauka NpoBeaSHUs MPAKTUUYECKOTO 3aHATHS MOXKET OBITh PA3JIMYHOM, MPU ITOM
BAYKHO JOCTHKEHHUE 00IeN 1eNH JUCIUILINHBL.

TpeOGoBaHuUs K TPOBEICHUIO TPAKTUYECKUX 3aHITHM

[IpakTudeckre 3aHITHA HAYMHAIOTCS C 3alUCH B OKypHaAl TperojaBaTess
MPHUCYTCTBYIOIINX CTYJACHTOB. 3aTEM OOBSIBISICTCS TeMa MPAKTHUSCKUX 3aHATHH.

[IpenogaBaTens 4uTaeT yclIOBUE 3aJaud W TIpeajaraeT CTYICHTaM CaMOCTOSATEIbHO
PEIINTh 3a7a49y, UCTIONB3YS 3HAHUS, IMOJYICHHBIC CTY/ICHTOM Ha JieKuu. CTYACHT, KOTOPBIN
MEPBBIM PEIIWI 33/1auy, BBI3bIBAeTCS K JIOCKE. B ciydae ecnu CTyAeHT MpPaBUIBHO PEIIn
3aady, OH moirydaer 5 OamnoB. Eciu cTyneHT pemaer 3amaqy ¢ MOMOIIBIO MPETOAaBaTes,
To mony4aer 4 Oamna. 3aTeM, B KOHIIE CEMECTpa, OIEHKH CTYIACHTOB (BKIIOYasi OILIEHKY
MOCEIIAeMOCTH) TepeBoaATCS B OOHYCHl (kadecTBO) oT O g0 5 OaminoB. OTu OOHYCHI
N00aBISAIOTCS K 00IIel cymme 0alioB B paMKaxX MOIYJIbHO-PEHTHHTOBOM CHCTEMBI.

CrynmeHTaM BBIaeTCS JIOMAIlHEE 3aJlaHWe B BHUJC 3a7a4, KOTOPbIE OHH CJIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Meroanueckue  ykazaHUs Uil OOydalomUXCS MO  MPOXOXKIACHUIO
CaMOCTOSITENIbHOM paboThI

B xo/1e BBIMOTHEHHS] CaMOCTOSATEIHHOU PabOTHI, 00YUAIOIIHIICS BBIMOIHSAET padoTy MO
3aJIaHUIO U TIPH METOJIMYECKOM PYKOBOJICTBE TPEIOIaBaTess, HO 0€3 ero HermoCcpeICTBEHHOTO
y4acTHsl.

Jlia oOyuaromuxcst Mo 3a04Hoil popme oOyueHusi, caMocTosATeIbHasE paboTa MOKET
BKJIIOYATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBIMOTHEHUST CAaMOCTOATENBLHON paboThI, y oOydJaromerocs GopmMupyercs
1enecoo0pa3Hoe TMIIaHUPOBaHUWE pabodero BPEMEHH, KOTOPOE MO3BOJISIET MM pPa3BUBATh
YMEHHS U HaBBIKM B YCBOGHUHU M CHUCTEMAaTHU3alMM MPUOOpETaeMbIX 3HaHHM, oOecreurnBaeT
BBICOKHI ypOBEHb YCIEBAEMOCTH B TMEpPUOJA OOyUYEHHUs, IOMOTAeT IOJYYUTh HABBIKU
MOBBIIEHUS MPOGECCHOHATBHOTO YPOBHSI.



MeToauyeckuMl ~ MaTepuaiaMy, HAMpPaBISIOMIMMUA  CaMOCTOSITENIBHYIO — paboTy
00yJaronuXxcst ABISIOTCS:
— y4eOHO-METOAMYECKUI MaTeprall 0 JUCLIUILINHE.

11.4. Meroaudeckue yKazaHUS JUIsl OOYYAIOIIUXCS IO MPOXOXKICHHUIO TEKYIIETO
KOHTpOJISL YCIIEBAEMOCTH.

Texkymuil KOHTpOJIb YCIIEBAEMOCTH IIPEAYCMATPUBAECT KOHTPOJb KadecTBa 3HAHUMU
00y4aroIuxcsi, OCYIIECTBISEMOr0 B TEYEHUE CEMECTpa C IEJIbI0 OLICHUBAHUSI XOa OCBOCHUS
JUCLUIUINHBL.

B Tteuenue cemectpa B cucreme auctaHmuoHHoro oOyuenus ['YAII B dopme
TECTUPOBAHUS IPOBOAATCA JBE IPOBEPOUYHBbIE pPAOOTHI IO PEIICHUIO 33Jady M OJUH
TEOpEeTUYECKHil onmpoc (rmepeueHb BOMPOCOB i TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucreme quctanimonHoro ooyyenus ['Y AIT).

Pe3ynbTathl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YYUTHIBATHCS MIPH MPOBEACHUN
MPOMEXKYTOUHOM aTTecTanuu (IpU  HUCMOJIb30BAaHUM  OaJUIbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHUS, KXKIBIA BUJ KOHTPOJIA OICHHBAaeTCs B 0Oaiax, M3 KOTOPBIX (GopMUpYeTCs
WTOTOBBIN PE3YIILTAT).

11.5. Meroaudeckue  ykazaHUs UL OOydYalOmUXCS 1O  MPOXOXKICHUIO
IIPOMEKYTOUYHOM aTTECTALUU.

[IpomexyTouHas arrecranus OOy4aromMXcs IMpeaycMaTpUBaeT  OLICHUBAHUE
MIPOMEXKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00y4YeHUs M0 nucuuiuinae. OHa BKIIOYAET
B ce0st:

— 9K3aMeH — ¢opMa OLEHKM 3HAHUH, MOITYYEHHBIX OOy4aromuMCs B TIpOIEcCe
M3Y4YeHHUsS] BCEH JUCIHUIUIMHBI WJIM €€ YacTH, HABBIKOB CaMOCTOSITENBHON paboThl,
CIIOCOOHOCTH TPUMEHATh WX JUIsl PEIICHHS MPAaKTHUUYECKUX 3aj1ad. DK3aMeH, KaK IMPaBHIIo,
MPOBOJIUTCS B MEPUOJ IK3aMEHAIIMOHHOM CECCHM W 3aBEPIIAETCS aTTECTAMOHHOM OLIEHKOM
«OTJINYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHLHOM.

Cucrema OLEHOK MPHU MPOBEIECHUU MPOMEXKYTOUHOW aTTECTALMU OCYIIECTBIISETCS B
cooTBeTcTBUM ¢ TpeboBaHusmMu [lonoxennit «O TekylieM KOHTpOJE YCHEBAEMOCTH U
MPOMEXYTOUHOM arrectanuu cTyaeHToB ['YAIIL, oOywarommxcs mo mporpammam BBICIIETO
oOpazoBanus» u «O MOAYIHHO-PEUTUHTOBON CHUCTEME OIEHKH KauecTBa y4yeOHOW pabOoThI
cTyneHToB B 'Y AID.



Jluct BHECeHUsI U3MEHEHUH B pabouyro MporpaMmy AUCHUTUINHBI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
A3MEHEHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne
MPOTOKOJIA
3aceaHms

Kadeapsl

Iloanuce
3aB.
Kadeapoit




