MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 1

YTBEPXIAIO
PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBI

JIOII.,K.T.H.

(IOIDKHOCTB, y4. CTEIEHb, 3BAHUE)

E.B. Cunsaxos

(MHHUIMAIB, (HaMHITIS)

(moxnuck)

« 26 » mtons 2024 r

PABOYAS ITPOTPAMMA JJUCITATTJIMHBI

«Marematuka. AHaTUTHYECKAsi TECOMETPUS U TUHEHHas anredpay»
(HaumeHOBaHUE JUCIUIUINHBI)

Kox nanpaBienus moaroTroBKu/
CHEenHUaJIbHOCTHA

11.05.01

HaunmenoBanue HaITpaBJICHUA

Pa}II/IOBJ'IeKTPOHHI)Ie CHUCTEMBI 1 KOMIIJICKCHI
HO)IFOTOBKI/I/ CIICIaJIbHOCTH

Haumenosanue
PanuosnexkTpoHHbIE CUCTEMBI TIepeaun HH(OpMaLun
HaIpPaBJIEHHOCTU
®dopma 00yueHus OYHas
l'on mpuema 2024

Cankr-Iletepoypr— 2024




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI

[Tporpammy cocraBui (a)

Jlo11., K.IL.H., JOII. ( 24.06.2024 N 1O. [TupoxeHko

(IOMKHOCTB, y4. CTETIICHb, 3BaHKE) (moanwuce, nara) (uHUIMANBI, (aMUIHs)

[Iporpamma ono6pena Ha 3acenanuu Kadeapnr Ne 1

«24y utons 2024 r, mporokoa Ne06/2

3aBenyrommii kadempoit Ne 1

.y

1.¢.-M.H.,JI01I. 24.06.2024 A.O. CmupHOB

(y4. crenieHb, 3BaHue) (moxmucek, nara) (MHUIMANTEL, (aMUITHs)

3amecTuTenb JupeKTopa HHCTUTYTa Ne2 1o MeTonuecKkoil pabore

Y 4

JIo11.,K.T.H.,JO1I. 24.06.2024 H.B. Mapkosckas

(TOMKHOCTB, y4. CTETICHb, 3BaHKE) (moxmucek, nara) (MHUIHMATEI, (aMUITHs)



AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
00pa3oBaTelbHYI0 MPOrpaMMy BBICIIETO O0pa3oBaHUs — NPOrpaMMmy CIEHUATUTETa IO
cnennanbHocTH 11.05.01 «PagmosnekTpoHHblE CUCTEMBI M KOMIUIEKCBHD) HANpPaBICHHOCTH
«Paino3IeKTpPOHHBIE CUCTEMBI Nepenaun nHdopmanuny. JucuunanHa peanusyercs kadeapoi
«Nely.

JucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CICIYIOIIMX KOMIIETCHITHIA:

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

OIIK-1 «CniocobeH npeacTaBuTh aJIeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAaHUM HAyYHYIO
KapTUHY MHUpa Ha OCHOBE 3HAHUS OCHOBHBIX MOJIOKEHHH, 3aKOHOB U METOJOB €CTECTBEHHBIX
HayK U MaTEMaTUKH

Conepkanve NUCHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX YHCEJ, CUCTEMaMU JIMHEMHBIX YPaBHEHUW, JIMHEWHBIMU MPOCTPAHCTBAMHU,
BEKTOPHOM aJiredpoil U aHAIIUTUYECKON reOMETpHUEH.

[IpenogaBanue TUCIHUILUIMHBI TpelycMaTpuBaeT cleayrolme (GpopMbl OpraHu3anuu
y4eOHOro  Tpolecca: JICKIMH, MNPAKTHYCCKHE 3aHSATHS, CaMOCTOSITCNIbHAs pabora
oOyuarolerocs.

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

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

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HucuummuHaa «MaremMaTuka. AHaTUTHYECKass TEOMETpUs W JIMHEWHas anreopay
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCEM CHUCTEMBbI BBICHIETO OO0pa3oBaHHS COBPEMEHHOrO  CIIELHUANUCTa M HU3Yy4aeT
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MHUPA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
MPEJICTABICHUE CTYACHTA, CTHUMYJIHPYET €ro BOOOpakeHHE; pa3BUBACT €ro CYCTHHIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh INPHU
MPOBEICHUH 0OJIBIIET0 00BbeMa BHIYUCICHUN; 0ObEANHSACT OOJIBIIMHCTBO PAHHEE U3YUCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX TOJOXEHHUI OOYCIIOBICHA TEM, YTO MAaTeMaTHKa SBISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUS MPUKIATHBIX 337]a4 U YHUBEPCATbHBIM SI3bIKOM HAYKH,
HO TaK»e U 3JIEMEHTOM 001l KYIbTYpHI.

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
TEXHHWKH, TJIABHBIM 0O0pa30M BBIYHCIUTEIBHON TEXHWKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIIOJIB30BaHUSI MATEMATUKU VISl PEIICHUS KOHKPETHBIX 3aJ]1a4 CYIIECTBEHHO PACIIUPSIOTCS,
4TO, B CBOI OdYepeab, MNPUBOAUT K HOBBIM TpeOOBaHUSM, NPEABIBISIEMBIM K
MaTeMaTHIEeCKOMY O00pa30BaHUIO COBPEMEHHBIX CIEIUAIMCTOB B OOJACTH MATEMATHYECKUX
METO/IOB.

B oOnactu BocnHTaHWS JUYHOCTH IEJIbIO TMOATOTOBKM IO JAaHHOW JAUCIUILIMHE
aBrsgeTcs (HOpMHUpPOBAHHE CIOCOOHOCTH JIOTHYECKH BEPHO, ApTyMEHTHPOBAHHO M SICHO
CTPOUTH YCTHYIO U TUCEMEHHYIO 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 pe3ynbTratamu ocBoeHust OIT BO.
B pesynbrate u3yueHus AMCHUILIMHBI OOYYAIOUTUICS MOJDKEH O0NanaTh CIEAYIOUTUMU
KOMTICTCHIIMSIMY WJIM WX 9acTaMu. KOMIETeHIINY W WHIUKATOPHI MX JIOCTHKEHUS TIPUBEICHBI B
tabnure 1.
Tabmuma 1 — I[lepeyeHs KOMITETEHIIMIM ¥ UHIUKATOPOB UX JTOCTHKECHUS

Kon u
Kareropus (rpymnmna) Koxa u HanMeHoBaHMe WHANKATOPA
HaUMEHOBaHHUE
KOMTICTCHITHH JOCTHKCHHS KOMITETEHITUT
KOMITETEHITHH

YK-1 Cniocoben

OCYILIECTBIISITh

KPUTHYECKHI

aHam3

VK-1.B.1 B1anetrb HaBbIKAMU CUCTEMHOTO U

pOOJIEMHBIX
YHuBepcarbHbIC YA Ha KPUTHYECKOTO MBIIUICHHS; METOMKAMH
KOMIIETSHIIH Y MMOCTAHOBKH 1IEJIH, OTIPE/IeNIEHHUsI CIOCOO0B ee

OCHOBE CHCTEMHOTO

JIOCTYKCHUS

MoAX0/a,

BbIpabaThIBaTh

CTpaTeruto

JIEUCTBUI

OIIK-1 Cnoco6en | OINK-1.3.1 3HaTh pyHIaMEHTAIbHBIE 3aKOHBI
Oo6menpodeccnoHanbHbIE

MPEJICTAaBUTh MIPUPOJIBI K OCHOBHBIE (PU3NYECKUE
KOMIETEHIINU

aJIeKBaTHYIO MaTeMaTHYeCKHUe 3aKOHbI




COBPEMEHHOMY OIIK-1.VY.1 ymeTs npuMeHATh PU3NIECKHUE

YPOBHIO 3HAHUI 3aKOHBI 1 MAaTEMATHYCCKHE METOJIBI JIJIs
HAay4YHYIO KapTUHY | peIIeHUs 3a7a4 TEOPETUUECKOTO U
MHpa Ha OCHOBE MIPUKJIATHOTO XapaKTepa

3HAHUSA OCHOBHEIX OIIK-1.B.1 Bnanets HaBLIKAMU
IIOJIOKEHUH, UCTIOJIb30BAaHUS 3HAHUN (PU3UKHU U

3aKOHOB U METOA0B | MaT€MaTUKU IIPpU PCIICHUU IMTPAKTUICCKUX
CCTCCTBCHHBIX HAYK | 3aaa4
1 MaTE€MaTHUKU

2. Mecro nucuumumnbl B cTpyktype Ol

JucuuruiHa He 0a3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYIEHTAMU TPH

U3y4EHHH B By3€ KaKUX-THOO AUCLUIUINH.

3HaHUs, MOITYYEHHbIE IPU M3YyYEHUU MaTepuaja JAaHHOM TUCIHUIUIMHBL, UMEIOT Kak

CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YUEHUH IPYTUX AUCLIMILINH:
- Marematuka. Teopust BEPOATHOCTEN U MaTEMaTUYECKast CTATHCTHKA.

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTUIAHBI

Jlanable 00 o0meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHIIOB y4eOHOU
paboThI 1O AUCIHUIUIMHE (U pacipeiesieHne 3TOM TPYAOEMKOCTH 10 CEMECTPaM) MPECTaBICHBI B

Tabimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI

pr,Z[OGMKOCTL 10

Bun yuebnoit paboTbl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKocmup OUCYUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux wacoe npakxmuyecKkoi no020moeKu
AyoumopHnuie 3anamus, BCEro vac. 68 68
B TOM YHUCIIE:

nexiuu (JI), (dac) 34 34

1('IpaK)TI/I‘-I€CKI/Ie/C€MI/IHapCKI/Ie sansarus  (113), 34 34

qac

nabopaTtopHubie padoTs (JIP), (uac)

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

HK3aMeH, (4Jac) 45 45
CamocmosamenvHnas paboma, Bcero (Jac) 31 31
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3. OK3.
DK3.%*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepskaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TpyI0€MKOCTH JTUCIUTUIMHEI IO pa3ieiaM | BUAAM 3aHATHN.
Pa3nensl, TeMBl AUCHUTIIIMHBI U MX TPYAOEMKOCTh MPUBEIECHBI B TabIuUIIE 3.

Ta6mmma 3 — Paznensl, TeMbI TUCIUIUIAHBI, KX TPYT0EMKOCTh

Pazgensl, TeMBbI JUCITUTIIMHEI Jlekiun 113 (C3) JIP KII CPC
(dac) (qac) (qac) (qac) (qac)
Cemectp 1
Paszgen 1. KoMmiiekcHble 4ncia u ‘ 6 ‘ 8 ‘ ‘ ‘ 10




MaTpHIII
Paznen 2. CUCTeMBI TMHENHBIX 6 9 8
YpaBHEHUI

Paznen 3. JIuneitnsie mpocTpaHcTBa 5 0 8
Pasnen 4. BekTopsl 6 8 8
Pasnen 5. IpsiMast Ha TUIOCKOCTH 4 4 8
Pasnen 6. [Ipsamast 1 IIIOCKOCTE B 4 5 8
HPOCTPAHCTBE
Paznen 7. Kpusbie BTOporo nopsijaka 3 0 8
Hroro B cemecTpe: 34 34 58
Hroro: 34 34 0 0 58

[IpakTHyeckass MOATrOTOBKA 3aKIIOYAcTCs B  HEMOCPEJACTBEHHOM  BBIIOJHECHUHU
O0yJaroIUMHUCS ~ ONPEACICHHBIX  TPYAOBBIX  (GYHKIMH,  CBA3aHHBIX €  Oymymien

HpO(l)CCCI/IOHaJIBHOI;’I JACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0uIE 4.

Ta6muma 4 — ConepxaHue pa3eiioB U TeM JEKIIMOHHOTO IIUKJIa

Howmep paznena

Hazpanue u COACPIKAHUC Pa3acJIOB U TCM JICKIMOHHBIX 3aHATUMN

1.

[ToHsiTHE KOMIUIEKCHOTO Ynchaa. [JelcTBUS Hall KOMIUIEKCHBIMH YHCIIAMH B
anrebpanveckoir (opme. JleiicTBUS HaJg KOMIUIEKCHBIMH YHCIaMH B
TpuroHomerpuueckoi opme. @opmyna Myaspa. U3BneueHne KopHs u3
KOMIUIEKCHOTO ymcia. (2 Jaca)

[lonsatne marpuubl. JIMHEHHBIE omnepauuu HaJx MarpuuaMmu. JIuHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MAaTpull. TpaHCIIOHMPOBAaHUE MATPHLL.
YMHOXeHHEe MaTpuIl. MHOTOUJIEHBI OT KBaIpAaTHBIX MaTpuIl (4 yaca)

Onpenenureny u ux cBoiicTBa. OOpaTHas MaTpuua. Penenue npocrenmmx
MaTpU4HbIX ypaBHEHUH. MaTpuyHblii METOJX pEUICHUS JIMHEHHBIX
ypaBHeHMH. (2 yaca)

Mertoa Kpamepa. Meton I"aycca. (2 yaca)

CoOcTBeHHbIE 4YHClIa U COOCTBEHHBbIE BEKTOPBHI KBaJAPATHBIX MaTpHIL.
DyHKIIUH OT KBaJIpaTHBIX MaTpHIl (2 yaca)

JIuneiinple mpoctpaHcTBa. Omnpenenenne W npumepsl.  basuc n
KoopauHaThl.  JluHelHble mpeoOpa3zoBaHMs. Marpuua — JIMHEHHOro
npeoOpaszoBanud. (5 4acoB)

I'eomerpuueckue BekTopsl. OCHOBHBIE onpenieneHus. JInHeliHbie onepanuu
HaJl BeKTopaMu. JInHeitHas He3aBUCUMOCTh BEKTOpOB. basuc. KoopauHaTsl.
CucreMbl KOOPUHAT HA TUIOCKOCTH | B ITpocTpaHcTBe (4 yaca)

CkansipHO€ TpOM3BEIEHNE BEKTOPOB. BekTopHOE Mpou3BeIeHNE BEKTOPOB.
CwMmeliaHHOe TPOU3BeIEHNE BEKTOPOB. (2 yaca)

VYpaBHEHHs NPSAMON HA IUIOCKOCTH. 33Jladyd HA COCTABJIICHHE YpAaBHEHUU
npsiMoid. (2 Jaca)

Yron Mexay npsiMbIMU Ha TNIOCKOCTH. PaccTostHue OT TOYKH 0 NPAMOM Ha
10ckocTH. PaccrosiHue Mexay napauieabHbIMU OPSIMBIMU. (2 Yaca)

YpaBHEHUs IJIOCKOCTHU. 3a/laHue MPsIMOM B MPOCTPAHCTBE. (2 yaca)




Yron Mexy IIIOCKOCTSIMH. YTOJI MEXKIY NPSAMBIMU B MPOCTPAHCTBE. YTOJ
MEXIy MNpsSMOM U IUIOCKOCTBIO. PaccTossHME OT TOYKM A0 IUIOCKOCTH.
PaccrosiHue Mexny nmapajiesIbHBIMU IUIOCKOCTSAMH. Paccrosinue oT To4ku
JI0 IIPSIMOY B TPOCTPAHCTBE. (2 yaca)

7. Onmnmunc. ['mnepbona. I[lapabona. IlonspHoe ypaBHEHHE KPHUBOH BTOPOTO

nopsaka. KaHoHnueckue ypaBHeHUs1 KpUBOM BTOporo nopsjka (3 Jaca)

Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpakKTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

N3 Hux Ne
Dopmsbl .
Ne . Tpynoem- | mpakTtuyeckoi | pasaena
i Tembl IpakTUUECKUX 3aHATUI MPaKTHYECKHX KocTh, (dac)| moarotoskn, | mucw-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JeiicTBus HaJ KOMILJIEKCHBIMU Pemenue
YUCIaMU B alredpandeckoi 3a1a4y 2 1
dbopme. Tpuronomerpuieckas
(dopMa KOMIIEKCHOT'O YHCIIA.
2. | JleficTBUS HaJ KOMILJICKCHBIMU Pemenue
YHUCJIaMU B 3a7a4 2 1
TPUTOHOMETPHUECKOH popme
3. JInnelHble onepanuu Haj Pewenue
MaTpULIAMHU. 3a1a4 2 1
TpaHcrIOHMpPOBaHUE MATPHLI.
YMHOXKEHNE MaTPUI]
4. KontponsHas pabora Nel Pemenune 9 1
3a/1a4
5. | Beluucnenue onpenenuTenei. Pewenue
OG6parnas matpuriia. Pemenne 3a1a4 2 2
MaTPUYHBIX YpaBHEHUI.
6. MatpuuHblii METOA pELICHUS Pewmenne
CUCTEM JIMHEMHBIX YPaBHEHHH. 3a1a4 2 2
Meron Kpamepa
7. Meron I'aycca Pewmenne 5 5
3a/1a4
8. KontponsHast pabora No2 Permenne 3 5
3a/1a4
9. PasnosxeHue BEKTOPOB 1O Pemenne
6a3ucy. Boruncnenue 3a1a4
KOOPJMHAT TOYEK B 00IIeH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10. CkansspHO€E TPOU3BENECHNE Pemenue 9 4
BEKTOPOB 3a/1a4
11. BekropHoe u cmenanHoe Pewenne 2 4
IIPOU3BENCHUS BEKTOPOB 3a1a4
12. KontponbHast pabora Ne3 Pemenue 2 4




3ajad

13. VYpaBHeHUsI IPAMOIL Ha Pemenue 2 5
IJIOCKOCTH. 3ajau

14. 3aza4yu Ha IpsIMYIO Ha Pewenne 2 5
IJIOCKOCTH 3aja4

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

16. Konrtponsnas padora N4 Pemenue 3 6
3aja4

Bcero: 34

4.4. JlabopaTopHble 3aHATUS
Tembl 1aOOpaTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IPUBEIEHBI B TabnuIe 6.

Tabnuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIO0EMKOCTb

W3 aux No
Ne TpymoeMKOCTE, | IIPAKTUYECKON | pa3ena
HaunmenoBanue 1abopaTopHbIX paboT Py > | P pasil
/o (gac) MMOJATOTOBKH, | JHMCIIHI
(gac) JIMHBI

V4ueOHBIM IUIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe nmpoeKkTHpoBaHHe/ BHITOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.

Tabmuna 7 — Bunbel caMmocTosTenbHONU pabOThI M €€ TPYAOEMKOCTh

Bua camocrositensHOM paboTh Bcero, yac Cemectp 1, uac
1 2 3
M3yuenne Teoperndeckoro marepuaia qucuuruimael (TO) 8 8

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToaroToBka k Tekyuiemy KoHTpodo ycrneBaemoctu (TKY) 6 6

Jomamaee 3amanne (J13) 6 6

Konrtposbhsie paboTsl 3a04HrKoB (KP3)

[ToarotoBka k mpomexyrouHoii arrectauuu (ITA) 11 11
Bcero: 31 31

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSITEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)
Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CAaMOCTOSITENbHOW paboThl 00yJaromuxcs yKa3aHbl B
ma. 7-11.




6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI

[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHIM

Komuectso
AK3EMIUISIPOB B
UFLQLII_HiI;)/ec bubnuorpadudeckas ccpuika OuomMoTeKe
(KpoMe AIIEeKTPOHHBIX
AK3EMILUTSIPOB)

VK 514 BBK bexnemumiera JILA., Tlerpouu A.1O., Uybapos N.A. 200
22151642 COOpHHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

JTUHEeHHOH anrebpe: Yueo. mocooue / [Tox pen. 1.B.

Bexnemuriesa. — 2-e us., nepepad. — M.: DUSMATIIUT,

2006. — 496 c.
YK KazakoB 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 | beknemumes, [I.B. Kypc ananuTudeckoil reoMeTpuu 1 ObC Jlanp
m/book/58162 JMHEHHOM anreOpsl. [DIeKTPOHHBIIN pecypc] —

Onextpon. nan. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekiemumiea, JI.A. COOpHHK 337134 [0 aHATUTHIECKON OBC Jlaup
m/book/72575 TreOMETPHUH U JIMHEHHOH anrebpe. [DIeKTpoHHBIN pecypc]

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

[MerpoBuy, N.A. Uybapos. — Drnekrpon. nqan. — CII0. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Havasa iuHeiHO# anreOps 1 OBC Jlanp
m/book/71997 aHAIMTHYECKasi FeOMeTpust : yueOHoe mocobue / A. 1.

HogukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Maremaruka. 3a1a4u MOBBIICHHON TPYIHOCTH IS OBC Jlanb
om/book/115483 CTYJICHTOB BY30B : yueOHoe nocodue / 1. B. MBanos, O.

K. UBanosa, O. A. OxyneBa, H. A. ToirueHHHUKOBA ; TTO]

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

2019. — 156 ¢

Wenera, A. M. Jlunetinas anreOpa. AHaJIMTHUECKAS 9BbC Jlann
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnera, I1. 1.
om/book/152265 IMpunyrkas, W. /1. Yepusix. — 5-e u3j-e, ucnp. u 101, —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Beknemuines, /1. B. Kypc aHanuTu4aeckoii reoMeTpuu U OBC Jlanp
om/book/58162 JMHEHHON anreOps : yueOnuk / JI. B. Bexiemuries. —

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

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Bricias matemaruka. JInHeitHas 9BC Jlans

om/book/48192 anreOpa U aHaJTMTHYECKast TeOMeTpus : yueOHoe mocodue
/ TI. C. I'eBopksin. — MockBa : ®DUSMATIIUT, 2011. —
208 c.

https://urait.ru/bco | JIuneiinas anrebpa U aHAIUTHYECKAst TEOMETPHS:

de/436467 yueOHHK U TPakTUKyM uisi By30B / E. . [lnoTHHKOBa, A.
I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
MzmarensctBo FOpaiit, 2019. — 340 ¢

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

0de/493221 aHAJTUTHYCCKAst TCOMETPHS: yueOHOe TTOCOOHEe ISt

By30B / . X. CabutoB, A. A. Muxaes. - 2-¢ u31.,
ucnp. u non. - Mocksa: M3gatensctBo FOpaiit, 2022.



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

— 258 c.

https://urait.ru/bc | ITaxomoBa, E. I'. Jluneiinas aiaredpa u

00e/434042 aHanuTH4YecKas reomeTpusi. COOpHUK 3a1aHuit:
yaeOHoe rocodue /it 0akaaBpuara U CrieluajInTeTa
/ E. T". ITaxomoBa, C. B. PoxkoBa. - Mockaa :
M3parensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOe
00de/430892 nocobue st By30B / E. H. JIyb6sruna, E. M.
BeuTtomoB. - 2-¢ u3a. - Mocksa : M3natenbcTBo
Opaiit, 2019. - 150 ¢

7. IlepeyeHb AIMEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
nH(OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIeKOMMYHUKAaMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS TUCIHUILIMHBI
npuBezieH B Tabnuue 9.

Tabmunma 9 — IlepedyeHb JIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHET»
URL anpec HaumenoBanue
http://www.math-net.ru OO01IepOoCCUICKUIT MaTEMaTHIECKHUIA TTOPTAI
http://e.lanbook.com/view | DBC «Jlaub»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHSI, HCIIOB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHUs TTpecTaBieH B Tadymite 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeH s
Neo /it HaunmenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4. Wolfram Mathematica

8.2. IlepeucHb MH()OPMAIIMOHHO-CITPABOYHBIX CHCTEM, HCIIOJTE3YEMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOoIiecca MO AUCIUILTUHE

[Tepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

9BC Jlann

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepHaTbHO-TEXHUYECKOW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabmuiel 2.

Ta6muma 12 — CoctaB MaTepuabHO-TEXHHUECKOM 0a3bl



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

Ne HanmeHnoBanue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepHaTbHO-TEXHUYCCKOMN 0a3bl (Ipu HEOOXOTUMOCTH )

1 | Yuebnas aynuTopus s 3aHSITUN JIGKIIMOHHOTO TUIMA, 3aHATUH | yn. [actemno, n. 15,
CEeMMHApCKOro  THIA, TIPYNNOBBIX M  WHIAMBUAYANBHBIX | aymuropus Ne31-02
KOHCYJIbTAllMi, TEKYyIero KOHTPOJIS M HPOMEXKYTOUHOU
arrectaumu. OcHamenue: Crenuanu3upoBaHHAas —MeOenb;
TEXHHYECKME  CpelacTBa  O0ydeHus,  clyxamue  Jis
npeacTaBieHus yueOHoW MHGOpMau OOJIBIION ayTUTOPUU;
Ha0op AEMOHCTPALIMOHHOI0 000pyI0BaHUS

2 | YyeOHast ayauTopus A TNPaKTHYECKUX 3aHATUH, 3aHaATuil | yn. [acremmo, m. 15,
CEMUHAPCKOTO  TUIA, TIPYINOBBIX W MHIMBUIAYAIbHBIX | aynuropus Ne24-16
KOHCYJIbTAallMi, TEKYIIEro KOHTPOJIS M IMPOMEXKYTOYHOU
arrectauuu. OcHamenue: Crenuanu3upoBaHHas —MeOelb;
TEXHUYECKHE  cpeicTBa  OOydeHHs,  CIyXKalue  Juis
npejcTaBieHus yueOHoW HMHpopManuu OOJIBLION ayJUTOPUH;
MIEPEHOCHOM HA0OP IEMOHCTPAIIMOHHOTO 000PYI0BAHMS

10. OueHo4HBIE CPeACTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CocTaB OLIGHOYHBIX CpPEICTB Uil TPOBEACHUS IPOMEKYTOUHOM aTTecTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHsI IPOMEKYTOYHOM aTTeCTaIlUH

Buza npomexyTo4HON arTecTaluu [lepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadyectBe KpUTEpUEB OICHKH YyPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJIBHO-PEUTHMHTOBOW  CHCTEMbl ~ YHUBEpCUTETa,  IpaBHJIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutbHas mIKana P P (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTHICCKON
JIESITEIILHOCTHIO HAIPABJICHHS;

— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BIIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHajl, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATypPHL;

<«XOPOIILIOY — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

«BAuTEHOY — YBSI3bIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HayYHBIC TTOJIOKEHUS;

— JIEJIAeT BBIBOJIBI U 000OIECHMS;




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— BIIQJICET CUCTEMOM CIIELIMAIN3UPOBAHHBIX IIOHITHA.

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

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o

— WCTBITHIBAET 3aTPYAHEHHS B IPAKTUYECKOM INPUMEHECHHH 3HAHUI
«3auTEHO»
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHseTcs B (OpMYyITUPOBAHUN BHIBOJIOB i 0000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CHEIIMATN3UPOBAHHBIX OHSITUH.
— oOyJarolmuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MpPOrpaMMHOIO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3a4TCHO)

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXXET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;
— He QOpMYJIUPYET BHIBOAOB U 000OLIECHUIA.

10.3. TunoBbie KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

OTBer:

yrBepakaeHue: «/leiCTBUTEJbHAs 4YacTh MPOU3BEICHUA
KOMIUIEKCHBIX 4HceJl B ajredpamveckoi ¢opme 3anucu

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

3amanue 2.

1) Brrancauts IMPOU3BCACHUC KOMIIJICKCHBIX YUCCII B

anreOpanveckoit hopme 3anucu
(7 — 4i)# (1 + 30)

Otsert: 19+17i

Ne i/mt [Tepedens BOmpoCOB (3a71a4) TSl 9K3aMeHa Koz
MHIUKATOpa
YK-1.B.1
3aganue 1. OIIK-1.V.1
1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B OIIK-1.B.1
anreOpanyeckoit opme 3arnucu
(54 2i)=* (6 + 5i)
OtBer: 20+37i
2) BepHo sn yTBepkcHuUE: «/leiicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckoi popme
3aIlMCH paBHA MTPOU3BEIACHUIO JEHCTBUTEIbHBIX YaCcTEe
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.
1.

HegepHno (BepHBIM 0TBETOM SIBJISIETCH




2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOM3BEICHUS KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMKMCH BBIUUCISAETCSA KaK Pa3HOCTh IPOU3BEACHUS
JICWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTE
COMHOXHUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«JleicTBUTEJIbHASLT YacThb TMPOU3BEAEHUSA KOMILIEKCHBIX
yuces B ajredpandeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTH TNPOM3BEAECHUNA JIeHCTBUTEJbHBIX YacTedl U
NMPOU3BeIeHUSI MHMMBbIX YacTell COMHOXKUTEJIeH»).

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

OrBert: 40-5i

2) BepHo su yTBepkacHuUE: «/leiicTBUTEIbHAS YaCTh
MIPOM3BEICHUST KOMIUICKCHBIX YHCEN B alNreOpandeckoit popme
3aIMCH BBIUUCISAETCSA KaK CyMMa IPOU3BEICHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTE
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«/leiicTBUTEILHASL YACTH NPOU3BEAEHUS KOMILIEKCHBIX YHCes B
anredpanyeckoii ¢gopMe 3anmuUcH BBIYMC/ISAETCS KaK Pa3HOCTh
NMPOM3BeIeHUs1 [IeCTBUTEIbHBIX 4YacTeld M MPOM3BeICHUs!
MHHMMBIX YacTell COMHOXKUTeEJIeH»).

3aganue 4.
1) BbIYHCIUTD TPOU3BEICHUE KOMILUICKCHBIX YHCET B
anredpandeckoil popme 3anvcu
(9 — 4i) % (8 — 5i)

OtBet: 52-77i

2) BepHo mm yTBepkaceHuUE: «/leiicTBUTEIbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpandeckon hpopme
3alMCH BBIYUCIISETCS KaK IPOU3BEIEHUS MHUMBIX YacTel
cOMHOXHUTeNEen». OTBET apryMEHTUPYNITE.

OTtser: Hesepno (BepHBIM OTBETOM AIBJIAICTCSH
yrBepaaeHne: «J/leicTBUTEeJIbHAS YacTh NPOU3BEACHHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu

BBIYHCJIAETCHA KaK Pa3HoOCTh NMPOU3BeICHUS
NeMCTBUTEJbHBIX YacTell U NMpou3BeleHns] MHUMBIX YacTei
COMHOKUTeJIe»).

3amaunue 5.

1) BbIYKCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCET B
anrebpandeckoii popme 3anucu




(9+6i)= (2 —7i)

OtBert: 60-51i

2) Bepno nu yrBepxknenue: «IIpou3BeneHre KOMIUICKCHBIX YHCENT
B ajredOpanyeckoil opme 3amuch MOXKET OBbITh BBIUMCIIEHO I10
IIPABWJIy BBIYUCIICHHUS IIPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYUTE.

Oteer: BepHo (Ipu 3TOM HYKHO YYHTBIBATh, YTO  i°= - 1)

3ajgaHue. OIIK-1.B.1

1) BBIYUCIUTH MPOU3BEACHHE KOMILICKCHBIX YMCEIL.

a, = S{cusg + i sin E] u Z,= ?{cus;z+ i s:'n;—T]

T o o T o

OTBer: 35((‘05‘5 + i sin E) = 35§

2) Bepuo nu yrBepkacHHE: «JIJS BBIUMCICHUS IPOU3BEICHHUS
KOMIUIEKCHBIX  YHCel  HeoOXOAMMO  3ammcaTb HX B
anreOpandeckoM Bue». OTBET apryMEeHTUPYHITE.

OtBer: HeBepHOo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:

«IIpu BBIYMCIEHHMH TNPOM3BEAEHNSI KOMILUIEKCHBIX 4YHCe]l B

TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJbTara

BbBIYMC/ISIETCH KaK Mpou3BeleHHe MOAYyJeid MHOXHUTeleH, a

apryMeHT Y CJIa PaBeH CyMMe apryMeHTOB COMHOKUTeJIei»).

3amanue. OIIK-1.B.1

1) BbIUUCIUTH YacTHOE KOMITJIEKCHBIX qHCen B
TPUTOHOMETPHUYECKOH opMe 3anucHu.

g m
10(cos—+1 sin—
Z, 1O(cosytising)
Z, S(cos=+izin=
ﬂ- a - ﬁ- = a

OrBer: 2 (EDSE + i smg) =43+

2) Bepuo mu yrBepkaeHue: «I[Ipy BBIYHUCIEHHH YaCTHOTO
KOMILJIEKCHBIX YUCEJ MOJYJIb U apIrYMEHT pe3yJIbTaTa SIBISIOTCA
pe3ynbTaTaMu JIeJICHUST MOYJIS JICIUMOTO Ha MOIYJb JIETUTES
W apryMeHTa JeluMOro Ha aprymMeHT aenutens». OTBer
obocHyiiTe.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:

«[Ipu BBIYHMCIEHHH YACTHOT0 KOMIUIEKCHBIX YHCeJl MOIYJb

pe3yJbTaTa siBJsieTCsl pe3yJibTaTaM JAeJeHUusi MOAYJisl 1eJTUMOro

HA MOJYJb JeJuTelsl, a3 apryMeHTOM - Pa3HOCTh ApPryMeHTa

AeJMTeN sl U ApTYMEHTA 1eJTUMOr0»).

Kak Ha3zpiBaeTcs (hopMa 3arucu KOMIUIEKCHOTO YHCIIa, UMEIOIast VK-1.B.1

BUJ 7z=|z|-(cos@+ising), Kak HAa3bIBAIOTCS B ATOMU 3aIuCH [z| U @?

OTtBer: ®opMa 3aNUCH KOMILJIEKCHOT0 YK CJIa, UMEIIAst BUJ
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPMTOHOMETPHYECKOM, rae |z| —




MOAYJb KOMIUIEKCHOI'O YuC/ia, (¢ — AaPryMmeHT KOMILJICKCHOI'O
yucjaa

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

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

OTtBet: B TakoM Buae MokeT ObITH 3alIMCAHA ONepPauusi
YMHO:KEHHS] KOMILIEKCHBIX YHCeJ Z1 M Z2.

YK-1.B.1

Pe3yabTaT Kakoi onepanuy HaJl KOMIUIEKCHBIMH YMCITAMH MOKET
OBITh 3amMcaH B Bue |Z1|:|Z2|- (COS(@1-92) + isin(Q1-¢2)) ?
OtBeT: B TakoM BH/Ie MOKeT ObITH 3aMMCAHA ONepPaIust
JeJIeHUsT KOMILUIEKCHBIX YHCeJT Z1 M Z2.

YK-1.B.1

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

V3 1 T T
£ = ?+ i E = 'J.{cusE+:'s:'ng]
Haitnure 12-10 crenenp yucna Z
OtBer:1

2) Kakyro ¢popmy 3amucu yncia Bbl HCrojb3oBanu? O0ocHyiiTe
CBOM BBIOOP
Otgert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKce] B CTeNeHb oJiee
PAlMOHAJILHO HCIO0JIb30BAaTh TPUTOHOMETPUYECKYI0 (hopMy
3aIUCH M 1eliCTBOBATH MO CJIeYIOIeMy NPaBHIy: NPH
BO3BE/JIeHUH KOMILIEKCHOI'0 YK CJIa B CTeNeHb MOAYJIb YHCJIa
BO3BO/IMTCS B 3Ty CTelleHb, APTYMEHT YMHOKAaeTcs Ha
NoKa3aTeJib CTeleHH.
EcJin ke ncnonp30Bath ajaredpanyeckyro ¢gopmy 3anucu, To
He00X0IMMO B TaHHOM ciay4ae 12 pa3 yMHOKHTDH YMCJI0 CAMO HA
ceos.

3ananue 2.
1) KowmrmuiekcHOe YncIio Z 3alicato B anreOpandecKon U B
TPUTOHOMETPHUECKOH opmax:
13 w

Z=54i5V3=10(cos= + isin-)

3 3
Haiinute 3-10 cTeneHs uucna Z
Ortset: -1000

2) Kakyro ¢popmy 3amucu 4uciia Bbl HCIoIb30Ban? OO0CHY#TE
CBOI1 BBIOOpD
Otser: IIpn Bo3BeAeHNH KOMILJIEKCHBIX YHCEJ B CTeNeHb 0oJ1ee
PALHMOHAJIBLHO HCII0JIB30BATh TPHTOHOMETPHYECKYIO hopmy
3alliCcH U AeliCTBOBATH M0 cjleyolieMy NpaBujy: Npu
BO3Be/ICHUHM KOMIICKCHOTO YHMCJIA B CTeNeHb MOAYJIb YHC/Ia
BO3BOJUTCSA B 3Ty CTeNeHb, APTYMEHT YMHOKaeTcs Ha
N0KAa3aTeJIb CTeNeHH.
Ecan ke ucnoab3oBath ajgredopanyeckyro ¢Gopmy 3anucu, To
He00X0IMMO B JAaHHOM cJIy4ae 3 pa3a YMHOKHUTb YHCJIO CAMO Ha
ce0s1 (MM MCOJIL30BATh (DOPMYJTY COKPAIIEHHOT0 YMHOKEHHS)

YK-1.B.1




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

2 -2
0 e )
OTtBerT:

10 -3 17
C:(—m 21 —21)

2) BriOepuTte u3 crucka nupoBbie CPEACTBA, KOTOPHIC MOTYT
OBITh IPUMEHEHBI JIJISI PEIICHUS TAaHHOH 3a/1a4H.

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

Otser: b) Wolfram Mathematica

3aganue 2.
1. Haiitu matpuny C = 44 — 5B ‘. roe
2 -2
1 4 2
a=( )B = (—1 4 )
-1 3 -4
3 —3
OTBeT:
/-6 21 -7
¢= ( 6 -8 —1)

2. BriOepute u3 cnucka nuppoBble CPeACTBa, KOTOPbIE MOT'YT
OBITH IPUMEHEHBI JUIsl pEIIeHUs JaHHO! 3aJauu.

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

Oteer: b)  Wolfram Mathematica

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

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

—4 -3
OrtBer:
_{ 8 5 -8
€= (—m 18 —15}
2. Bri6epute u3 crniricka u@poBbIe CPeICTBA, KOTOPHIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA IIaHHofI 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.

YK-1.B.1




1. Haiitu matpuny C = 34 — 5B%, rze

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

-3
OrTBer:
-2 5 -9

€= ( 4 -6 6 )
2. Bri6epuTte u3 cnimcka mugpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

1 -2
N EE AL C Ry

—3
Ortser:
7 13 17
=
(— 14 24 -2 5}
2. Bribepure u3 crincka mu@poBbie cpesicTBa, KOTOPBIE MOTYT

OBITH MMPUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3a1a4u.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anummre pe3ynbraT AeHCTBUNA HaJl MaTPHUIIAMHU.

A+0=...
Otser: A
2. 3anumuTe pe3yibTaT IeHCTBHIA HA/ MaTPUIIAMA

A+ (-A)=
OrtBer: 0
3. Ilponomxure popmyiy

7(A+B)=
Otser: 7A+7B
4. Tlponomxure Gopmyiy

5A-5B=
Otger: 5(A-B)
5. Ilpomomxute popmymny

2 X(4A)=
OTtBer: 8A

YK-1.B.1
OIIK-1.3.1

10.

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

OIIK-1.V.1
YK-1.B.1




o 2 5
A=(g _i 54) B=|o0 —z)

OTtBer:
-8 4 )

AB =
(14- 18
2) BeiOepure u3 criucka uQpoBbie CPeICTBA, KOTOPHIE MOT'YT

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

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBer: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHBI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHUBHBIX JOKYMEHTOB € BbIYUCJIEHUSIMH U
BH3YAJIbHBIM CONPOBOXKIEHUEM.

3ananue 2.
1) Haittu npousBeaenue matpun 4 * B, rne

A=(ﬂ —2 _3] B= dil —32)

1 3 0 _—
OTtBer:
AB = (_;1 _4"3)

2) Boibepute u3 cnrcka HuppoBble CPeACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JUIsl pEIIeHUs JaHHOU 3aJjauu.

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

OtBet: K ungpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pelieHusl JaHHO 3a1a4u oTHOcHTCA Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKOIIEe
0016111011 HA00P MaTeMaTHYeCKUX (PDYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI airedpbl, OpMEHTHPOBAHHYI0 HA
MOAr0OTOBKY HHTEPAKTHBHBIX IOKYMEHTOB ¢ BHIYHCIEHUSIMHU H
BH3YAJIbHBIM CONIPOBOKIEHUEM.

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

L 4 3
ﬂ:(g :~'.2 53) B= 2 _03)



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

-6 6 )

18 -3

2) BeiOepure u3 criucka UQpoBbIe CPeICTBA, KOTOPHIE MOT'YT
OBITh IPUMEHEHBI JIJISI PEIICHUS TaHHOW 3a/1a4H.

Aﬂz[

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

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI JIJI51 peleHusl JaHHOo# 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe odecnedeHnne, BKIIOYAKOIIEE
00.1b1110ii HA00P MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOJAr0TOBKY HHTE€PAKTUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMU U
BH3YAJIbHBIM COIIPOBOKICHUEM.

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

A=(ﬂ —2 _3) B= j —53)

2 —4 0 3 0
OTtBer:

_[—11 6
AH_( 4 22]

2) BeibepuTte u3 criricka M(QpoBbIE CPENICTBA, KOTOPBIE MOTYT OBITh
MPUMEHEHBI JIJISl PEIICHUSI TAHHOW 3a1auH.

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

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIsl pellieHusl JaHHOi 3a1a4u oTHOcHTCAa Wolfram
Mathematica- nporpammuoe odecneuenne, BKIOYAIOIIEe
00,1b1110ii HA0OpP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BIYUCJIEHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

3aganue 3.
Haiitu npoussenenue marpun 4 * B, rie

_ _ 2 3
= o= )

OrtBer: L 14
A8 = (—2 11)

2. BoibepuTte u3 cnircka HUQPpOBbIe CPeICcTBA, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI JIJIs1 pELICHMs] JTaHHOW 3a/1auH.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBer: K undpoBbiM cpeacream, KOTOpbie MOTYT ObITh



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

NpUMeHeHbI JJ1s1 pelleHusi JaHHOM 3aga4yu oTHOcUTCcAa Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKIOYAIOLIEe
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMINBLIOTEPHOI aJIredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

11.

3ananue 1.

1) Haiitu onpenenuTeb 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OtBeTt:29

2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Otser:

Jlast Toro 4to0bl BHIYUCIUTH ONpeAeuTe] b BTOPOro MOpsiaKa
He00X0AUMO U3 NMPOU3BEIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYeCTh INpPOM3BelleHHe JJeMEeHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 2.

1) Haiitu onpenenuTeib 2-ro MOPsaKa MaTPHUIIbI
2 3 ‘

i s

OrtBer: -22
2) OO0oCHYHTE KaK BBIYHUCIUTH OMPEIEIUTEIb BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0MMO M3 NMPOU3BEIeHNUs 3JIeMEHTOB IVIABHOW ANAroHa n
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3agadue 3.

1) Haiitu onpeenuTenb 2-T0 MOPSIIKa MATPHUIIBI
1 —3‘

s

OtBeT: 23

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4Tro0bl BLIYMCINTH ONpele/uTe/lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEJCHHS 3JIEMEHTOB IVIABHOI ANArOHAJIHN
BbIYECTh IPOM3BeJeHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

3aganue 4.
1) Haiitu onpenenuTeb 2-r0 MOPsIKa MaTPHUIIBI

is el
—14 —§

YK-1.B.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

OtBert: 0
2) O06o0cHYyiTE KaK BBIYHCIHTD OMPEIEIUTEb BTOPOrO MOPSIIKA.

OTtBer:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe/]Ib BTOPOro MOpsiaKa
Heo0X0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JINMATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoii (1M0004YHOI)
AMATOHAJIN

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

10 3

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

Otser:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe]Ib BTOPOro MopsiaKa
He00X0UMO U3 NMPOU3BEIEHUA IJIeMEHTOB IJIABHOM INATOHAJIH
BbIYECTh INPOM3BelleHHe JJeMEHTOB BTOpPOH (M000YHOI)
AUATOHAJHN

VK-1.B.1
1 2 -1
3ajanue: 1aHa Matpuua | 3 1 2
4 —2 §
Haiinute anreOpandeckue JOMOTHEHUS:
OTtBer: 9
12. Ortser: -7
3. Aj;
OtBer: -5
4. A:E
Otger: 10
5. Az
OrtBer: -5
Yemy paBeH onpenenuTenb TPEYroJbHON MaTPULbI? VK-1.B.1
13. OTBeT: onpeaeanTelIb TPEYroJbHOH MATPUIILI PABEH
NMPOU3BEACHUIO 3JIEMEHTOB IVIABHOM IMArOHAJIM.
14 O6o3HauuM Ay, A,, ., A, — CTPOKU MATPULIBI U €y; Ao v Oy - OIIK-1.3.1

JIEMCTBUTEIIbHBIC YHCIIA.
Ecnu cymecTtByer Takoil Habop unces, cpeid KOTOPBIX €CTh XOTs-




OBI OZTHO YKCJIO OTJIMYHOE OT HYJISI, U TIPY ATOM JIMHEWHAS
KOMOUWHAIIUSI CTPOK MaTPHIIbl C STUMHU YUCIIAMH paBHA HYJIEBOI
CTpOKE:
a, 4, + a,A, +--+a, A, =0,

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

OtBer: Takue cTPOKM MATPUIILI HA3LIBAIOTCS JIMHEHHO
3aBMCUMbIMH

15.

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eaunnunas MaTpHILa N -Iro NOpsJIKa.
Kak Ha3bIBalOTCS Takue MaTPUILbI?

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

YK-1.B.1

16.

3ananue 1. Haiitu matpuny X u3 ypaBuenust A * X = B, rae
(-1 2 =7 —4

4= (—2 5) 5= (—1? —9)

Otser:
12

xX= [_3 _1)

3amanue 2. Haiiti matpuiy X u3 ypaBHenus 4 * X = B rje
(1 2 _(—9 —4

A_(E —4} B_(zz'. 10)

OrtBer:
_(5 2

X= (—z —1)

3anmanue 3. Haiitm matpuny X u3 ypapHenust A * X = B, ryie

-1 3 —-10 -7
A= B=
( 2 —4} ( 14 12)

Otser:
1 4

xX= (_3 _1)

3ananue 4. Haiftu matpuiy X u3 ypaBauenust A * X = B rne
1 =2 /9 6

4= (3 —?] 5= (29 19)

Otger:
_ {5 4

xX= (_2 _1)

3ananue 5. Haittu matpuny X u3 ypapaenust A * X = B rnue
_f1 -3 _ {14 5

4= (2 —8) 5= (34 12)

Ortser:
_(5 2

X= (—3 —1)

YK-1.B.1
OIIK-1.V.1

17.

Kak Ha3pIBaeTcs cuctemMa anredpanyeckux ypaBHEHUH, Kak0€ U3
KOTOPBIX SIBIISECTCS JIMHEHHBIM?

Oteer: Takas cucreMa ypaBHeHHMI HA3bIBAETCH CHCTEMOM
JIMHEHHBIX aJredpanvyecKkux ypaBHeHUil

YK-1.B.1




18.

Kakue MeTonpl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

OtBer: MeToAbl pelieHUsI CHCTEM JIMHEHHBIX ajredpandeckKux
ypaBHeHuii: MmeTroa Kpamepa, meton I'aycca, MeTox MAaTPHYHBIX
yYpaBHeHHii (¢ UCNOJIb30BAHNEM 00PATHOM MAaTPHUIIbI).

YK-1.B.1
OIIK-1.3.1

19.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo 1 perieHusi CUCTEMbI JTUHEUHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
OTIpeeNIUTENb MaTPUIIbI CHCTEMBI paBEH HYJIIO?

Oteer: Eciu onpegeanreb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHHUSA CHCTEMBbI
JIMHeHHBbIX YpaBHeHuii ['aycca, npyrue meroanl (MeTox
Kpamepa u MeToa MAaTPUYHBIX YPAaBHEHHI) MOT'YT
NPUMEHATHCS NPH YCJIOBHH, YTO MATPUILIA CHCTEMbI
KBaJpaTHas U ONpeJe/IMTe/b e¢ He PABEH HYJII0.

OIIK-1.V.1
YK-1.B.1

20.

CpaBHuTe ycn0BUs IPUMEHEHHSI METOJIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEHUN. Kakoil MeTO/ peleHts] CHCTEMBI JTMHENHBIX
areOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM cilydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

Otser: Eciim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJINYeCTBO YPABHECHUI He
COBIIAJAI0T), TO IPUMEHSETCSH TOJbKO METO UCCIIe0BAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHu#i ["aycca, Apyrue MeToabl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHHM ) MOI'YT
NMPUMEHATHCH MPHU YCJIOBUH, YTO MATPHULIA CUCTEMBI
KBaJIPaTHAS U ONPeAeJNTE/Ib ee He paBeH HYJII0.

OIIK-1.V.1
VYK-1.B.1

21.

[Tpu KakoM yCIIOBHM OJTHOPOHASI CUCTEMA JIMHEHHBIX YpaBHEHUN
UMEET HEeHYJIeBOE pelieHue?

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

OIIK-1.3.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAUHAT, B KOTOPOU
KaKJasi TOUYKa Ha MJIOCKOCTH ONPEAEISAETCS IBYyMS YHCIaMHU -
MOJIIPHBIM YIJIOM U MOJSIPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOI KOOpPAUHAT.

OIIK-1.3.1

23.

Kaxk Ha3bIBaeTcs cuctemMa KOOpAMHAT, B KOTOPOH KaXaasi TOUKa B
POCTPAHCTBE OIpeaesseTcs 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?
OTtBeT: BekTOpPOM Ha3bIBAETCS HANIPABJIEHHBIN OTPE30K.

YK-1.B.1
OIIK-1.3.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYAJI0 KOTOPOTO COBITAIACT C €T0
KOHIIOM?

OtBer: BekTop, HAYaJI0 KOTOPOr0 COBNAIAET C €ro KOHIIOM,
HA3bIBAETCS HYJIEBbIM BEKTOPOM.

VK-1.B.1




26.

I[To xakoii popmyrie onpenenseTcs CKAIIpHOE IPOU3BEICHNE
BEKTOPOB?
OTtBer: CkajisipHoOe Npou3Be/ieHNe BEKTOPOB OIpeiesisieTcs mo

bopmyae | = |b] = cosa

OIIK-1.3.1

27.

[To xakoit popmyse BBIYUCIAETCS CKATSIPHOE IPOU3BEACHHE

BEKTOPOB @ U b , €CIIM M3BECTHBI KOOPMHATEI BEKTOPOB B
nekaptoBoii cucreme (B cucreme : 0X, Oy, 0z)

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

OIIK-1.3.1

28.

[To kakoit popmyIie BEIYUCISAETCS BEKTOPHOE IPOU3BEACHUE

BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME

koopauHart (X, Y, 2)?

OtBer: BekTOpHOE NpoN3BeAeHHE BEKTOPOB ONpPEAeIseTCs 10

dpopmyue
i j ok

oM 5

OIIK-1.3.1

29.

ITo xakoii popmyIie onpenensercs MoayJIb BEKTOPHOTO
IIPOU3BE/IEHUSI BEKTOPOB?
OtBer: BesimunHa MojyJisi BEKTOPHOIO IPOM3BeIeHUS

BEKTOPOB onpenesiercs: mo gopmyue |dl = |b| = sin(ab)

OIIK-1.3.1

30.

YeMy paBHO pacCTOSIHME OT TOUKH J10 MPSMO?
Oteer: PaccTosiHne 0T TOYKH 10 NPSIMOi PABHO VIHE
NepHeHANKYJIsIPa, ONYIIEHHOI0 U3 JAHHON TOYKH HA NPSAMYIO.

OIIK-1.3.1

31.

3amanne 1. CocTaBuUTh ypaBHEHHE TMPSMON MPOXOASIICH depes
x+2 yv—9

touky M(2,4) u nepreHIUKyISIPHON MPAMOiA T .
OtBeT 3anucaTh B BHJAE YPaBHEHHMs NPSAMOA C  YIJIOBBIM
Kod(uUImeHTOM

Otser:

¥y=-1,25x+6,5

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

OtBer 3amucaTb B BHUAE YpPaBHEHHs MPSMOH C  YIJIOBBIM
K03 ULHEeHTOM

OrtBer:

¥=1,25x—5,25

3aganue 3. CocTaBUTh YpaBHEHHE NPSIMOM MPOXOASAUIEH uepes
x+le y—-9

touky M(—1,—3) u napamiensHoi mpsmMoit

—4 -5
OtBer 3ammcaTh B BUAE YpaBHEHHWsS TMPSMOW C  YIJIOBBIM
K03 uUIeHTOM
Otser:

¥y=1,25x—1,75

OIIK-1.V.1




3ananue 4. CocTaBUTh ypaBHEHUE NpPSIMON MpOXOIsALIed uepes

touky M(1,—1) u neprenaukynapHO# npsimoit ¥ = —5x + 2.
OtBer 3ammcaTth B BHJAE YPaBHEHHs MPSIMOM C  YIJIOBBIM
K03 uUImeHTOM

OrtBer:

¥y=02x—1,2

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

touky M(3,1) ¥ nepueHaUKYIAPHOM IPAMOI e = -

OtBer 3ammcaTh B BUAE YpPaBHEHHS MPSMOH C  YIJIOBBIM

ko3 urmeHTOM

Otser:

y=-1,25x+4,75

32.

KakuM ypaBHEHHEM OMHUCHIBACTCS IJIOCKOCTh B JICKAPTOBBIX
KoopauHatax (X, Y, z)?

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

YK-1.B.1
OIIK-1.3.1

33.

Chopmynupyiite  HeoOXoauMMOe U JOCTATOYHOE  YCIOBHE
MapajuIeIbHOCTH MIPSMOU U TUIOCKOCTH.

OTtBer:

Jliast Toro, 4ro0bl MpsiMasi M IJIOCKOCTh ObLIM NMapajljie/ibHbI,
HEO00X0IMMO M [JA0CTATOYHO, 4YTOObI BEKTOP HOPMAJIH K
MJIOCKOCTH M  HANPaBJIAKOIIHI BEKTOP NPAMO  ObLIH
nepneHIUuKYJISPHbI.

OIIK-1.3.1

34.

KakuM ypaBHeHHEM oONMCHIBaeTCs MNpsMas, MPOXOIMIas uepes
TOUKY (X0, Yo, Zo) M HMEIOIas HaNpaBJIAOIMUNA BEKTOp ¢
koopauaatamu (I, m, n)?

OTBeT: YpaBHeHHe NPsSIMOi, MPOXo/silied Yepe3 TOUYKY (Xo, Yo,
Z0) ¥ UMeEIOIAsi HANPABJSIIONINNA BeKTOp ¢ Koopaunatamub (I,

m, N) uMeeT BUJ x_{xn =22 _ %
m mn

OIIK-1.3.1

35.

Kakum YPaBHCHHUEM OIMUCBIBACTCA IpsAMad, IPpOXoAaiasa 4€pe3 ABC
TOYKH (X1, Y1, Z1) U (X2, Y2, Z2)?

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

Y1, Z1) u (X2, Y2, Z2) ©IMeeT BUJL

OIIK-1.3.1

36.

Kakum 06pa3oM MOKHO 3a/1aTh IPSIMYIO C TIOMOIIBIO IBYX
IJIOCKOCTEMN?

OtBer: YpaBHeHHE ABYX NepeceKaIMXCH MJIOCKOCTEH — 3TO
YPaBHEHHE NPSAMOM B IPOCTPAHCTBE

OIIK-1.3.1

37.

C nomoI1bio Kakoi popMyIIbl MOKHO HANTH yroil MEeXay
NPAMBIMH?
OTBeT: yroJa Me:k1y NpsiMbIMH MOKHO HAWTH U3 (POPMYJIbI

OIIK-1.3.1




ay+ay

|ﬂ__|'i|T_|l’ rae iy M i, — HANPaBJIAIOIINE BEKTOPHI
1 ]

Cosgp =

NPAMBIX

38.

Hopwmais k ttockoctu umeet koopaunatsl (A, B, C); koopanHaTh OIIK-1.3.1
HarnpasJISoNIEro Bekropa npsmoii (I,m,n)/

C nomo1bio Kakoit popMyIibl MOKHO HAMTH Yroi MEXIy MPSIMON U
IIJIOCKOCTBIO?

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

(hopmyiibl
|Al + Bm + Cn|

VAT + B2+ 212+ m? + n?

sing =

39.

ITo xakoii popmMyIie MOKHO ONPEACIUTD PACCTOSTHUE OT TOYKHU JI0 OIIK-1.3.1
IJIOCKOCTH?

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

, e (A, B, C)- koopauHaTel HOPMaJH K IJIOCKOCTH

40.

Hanumure kaHoHMYECKOE ypaBHEHUE JUINIICA. OIIK-1.3.1

OtBer: KanoHH4YecKkoOe ypaBHEeHHUE JJUINIICA MMeeT BU/
xz J,z
az b2

41.

Hanummure kaHoHMYeCKOe ypaBHEHHE TUIIEPOOPHI. OIIK-1.3.1

OtBer: KanoHnuyeckoe ypaBHeHHe rUnep00Jibl HMEeT BU/I
2 2

xt y )

al b2

42.

Hanumure kaHoHUYEeCKOe ypaBHEHUE TapadoIbl. OIIK-1.3.1
OtBer: KanoHn4Yeckoe ypaBHeHHe apadoJibl HMeeT BH/
y:=2px

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuue 16.

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

Ne /it [Tepeuens BompocoB (3a1ayu) mist 3adeta / nudd. 3auera

Kon
WHIAUKATOPA

Y4eOHbBIM MJIAHOM HE PEAYCMOTPEHO

Ilepeuenp Tem [UIi KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

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

No i/t

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINOIHEHUS
KypCOBO# pabOThI

Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

BOHpOCLI AJid IIPOBCACHUA HpOMC)KYTOLIHOI‘/’I arrecralluu B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmIe 18.

Ta6mmia 18 — [IpumepHsIii mepedeHb BOMPOCOB ISl TECTOB

Ne
/11

Kon

[IpumepHBIil EpedeHb BOMPOCOB 7151 TECTOB
WHAMKATOpa




TumoBoil BapuaHT TECTOB

1 cemecTp
Hana matpuia 1) a,, VYK-1.B.1
2) -y,
_ (“11 ﬂ"1:J )
A= .
@33 Qa3 3 a
11
Eé anredpanveckoe
JOTIOJIHEHHE A, 4)  —ax
aBHO. ..
p Ortser: 3)
(Muctpykuus: [IpounTaiite TEKCT,
BbIOEpUTE NPABUIIbHBIN OTBET U
3alUIINTE apryMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA)
U3 npuBenéHHbIX di;  djz YK-1.B.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 a,,
CYILLIECTBYIOT Y
MaTpHII. . . 0 0 ayp
2) |0 0 ay
0 0 ag
A57 A4p Ay
3 | 0 a; ap
0 0 a;,
11 iz 43
4) |az @z az
0 0 0
Ortger: 3)
(Muctpyknus: ITpounTaiite TEKCT,
BbIOEPUTE NPABUIIBHBIN OTBET U
3alUIINTE apryMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)
Kakum merogom moxuno | 1)  I'. Kpamepa VK-1.B.1

pelnTh CUCTEMY,
ONpEeACIUTENb OCHOBHOM
MaTpHIbl KOTOPOH paBeH

HYJIIO

2) K.®.Taycca
3) ¢ moMomIbI0 00paTHON MaTPHUIIBI
4)  mo0BIM CITOCOOOM

OrtBer: 2)
(Mucrpyknms: [IpounTaiite TeKcr,
BbIOEpUTE NPABUIIBHBIN OTBET U 3aMUIINTE

APryMCHTHI, O6OCHOBBIB&IOH_II/IC BI:IGOp




OTBETA)

Cucrema coBmecTHa | 1)  Gombire 1 VYK-1.B.1
TOTIa W TOJBKO TOTAQ, | 2) PAHT MATPHUIBLI CHCTEMbBI paBeH
KOrza... PaHry paclIMpeHHOoii MaTpUIIbI
CHCTEMBbI
3) panr pasen 0
4)  panr paseH |

OrtBer: 2)

(Muctpykuus: [TpounTaiite TEKCT,

BBIOCpPUTE MPABUIBHBINA OTBET U 3AIHIINATE

apryMeHTbl, 000CHOBBIBAIOINE BHIOOD

OTBETA)
JIns BEKTOPOB @ | b | 1) BeKTOpHI MepHEHIMKYISAPHEI VYK-1.B.1
BBIMOJTHSIOTCS YCIOBHSL: 2) BEKTOPbI MapalieIbHbI OIIK-1.3.1

3) BEKTOpbI MapayUiejbHbI U HE MOTYT
by by by JeKaTh HA OJTHOM MPSAMOiA
Gx Ay Az 4) BeKTOPBI JIeKAT HA OHOW NMPSMOii
TOTAA. ... Ortser: 2)4)

(MucTpykuus: IIpounTaiite TEKCT,

BeIOCpUTE  TMpaBWIbHBIE  OTBETHI U

3aMUIIATE aPTYMEHTBI, 00OCHOBHIBAOIIIHE

BBIOOP OTBETOB)
BekTopHoe 1) xomnunaeapHoit mirockoctr, B | YK-1.B.1

MMPOU3BCACHUC BEKTOPOB

au b — 3T0 BEKTOp...

KOTOpOfI JICKAT IICPEMHOKACMBIC
BCKTOpa

2) NepHeHIHKYJISAPHBIN
IJIOCKOCTH, B KOTOPOii JexkaT
nepeMHOKaeMble BEKTOPBI

3) wHynesoi

4)  coBHmAmalOIIMi C OJHUM W3
MIEPEMHOXKAEMBIX BEKTOPOB

OrtBer: 2)

(MacTpykmms: IIpounraiite TEKCT,

BbIOEPUTE MPABUIBHBIA OTBET M 3aMUIIUTE

APryMCHTHI, O6OCHOBLIBaIOH_[I/IC BBIGOp




OTBETA)

PaccrosiHue OT TOYKH 110 1) |Axg+Byy+C| VK-1.B.1
A2 52 AZ+2
IIOCKOCTH MOKHO VATHBVATHC OIlK-1.3.1
BBIUHCIIUTD 1o 2) A, Ax+B, B +C, Ca
I [
dopmyuie. .. u'Af+Ef+C‘f-\J'A§+H§+C‘§
3) |AID+B}’H+CZH+D|
VAZ+BZ +C2
4) |dm+ Bn+Cp|
VAT BT+ m tnt +p?
W
Ortger: 3)
HCTPYKIUSA: OUYUTAUTE  TEKCT
u IT ,
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
W3 KOTOPBIX [0 JBYX 3)  OKpyxKHOCTBIO
JAHHBIX  TOYEK  JTOH | 4)  jyjumcom
MJIOCKOCTH €CTh
OrtBer: 4)
BEJIMYMHA TOCTOSTHHAS,
Ha3bIBaeTCA. .. (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
OpsMOM,  Mpoxoaseit -3 2 4
qyepes 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, O0OOCHOBBIBAIOIIKME 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, O0OOCHOBBIBAIOIINE BBIOOD
OTBETA)
11 | Beruucnuth -1 -6 VK-1.B.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 | ana matpumna 1) @as VYK-1.B.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-1.B.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 cmemannoe | 1) 0 YK-1.B.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-1.B.1
MPOXOJALIEH 4Yepe3 IBe 2) yoyy _ amm
TOYKH MOYKHO COCTaBHTh ¥ryi mTR
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)  IlapaGomy YK-1.B.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) nCHCTBUTEIBHOM OCBHIO VK-1.B.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-1.B.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  NPAaBWIBHBIM  OTBET U
3aMUIINTe apryMEHTHI,

000CHOBBIBAIOIINE BHIOOP OTBETA)

21 | Pemuts 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 + E}F —z=-5 4) X:01 y=- l’ z=3
Otger: 4)
(Muactpykius: [IpounTaiite  TEKCT,
BEIOCpUTE  TPAaBWIBHBIA  OTBET U
3aIHIIUTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
22 | BeaucianTh VYK-1.B.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, OOOCHOBBIBAMOIIKE BBHIOOP
OTBETA)
23 | Kakas u3 touek nexwurt | 1) (0; 3) YK-1.B.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-1.B.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-1.B.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 CHUCTEMBI 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, 06OCHOBBIBaIOHII/I€

OTBETA)

OIIK-1.V.1
YK-1.B.1

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
MPUMEHSIOTCS 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
yCcTaHOBUTE cooTBeTcTBHE. K Kaxmoi
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 THUIA 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 OILIEHHUBAeTCs | OaljioM, HEBEPHBIN OTBET MJIM €r0 OTCYTCTBHE —
0 Gamos.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM HECKOJIBKHUX BApUAHTOB OTBETA W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BBIOOpA CUMUTAETCS BEPHBIM, €CIIHM MPABHIBHO
yKa3aHbl TUQPBI U IPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCTIOJIb3YeMbIe MPU 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
YCTaHOBJICHBI BCE COOTBETCTBUA (IMO3UIMM W3 OJHOIO CTOJOIlAa 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 TOCIEIOBATEIBHOCTH 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
COBMAJIaeT C OTAJOHHBIM TIO COJAEPKAHMIO M TOJHOTe. [IpaBUIBHBIM 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 6asnnoB.

[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 MPOLETYPbI OIICHUBAHUSA
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. Meroaudeckue yKa3aHus A1 00y4JarOMUXCs 110 OCBOCHUIO JTUCITUTUTHHBI

[lenpt0 MUCHMIUIMHBI SBISETCS — TIOJYYEHHE CTYACHTaMH HEOOXOIUMBIX
3HAHWUW, YMEHUW U HAaBBIKOB B 00JACTH aHATMTUYECKOW T€OMETPHH WM JHMHEHHON anreOpsl,
pa3BUTHE TPOCTPAHCTBEHHOTO TIPEJICTABIICHUSI CTYJEHTA; BOOOPAKEHUsSI; JIOTHYECKUX U
CUETHBIX CIOCOOHOCTEW; OpPraHM30BAHHOCTH TIPH MPOBEACHUHM OOJbIIEro o0bema
BBIYHMCIICHHI; WCTIOIB30BAHMS MATEeMAaTHKU ISl PEIICHHUS KOHKPETHBIX 3a7ad, 00ecIeueHue
OCHOBBI JUISl TNPUMEHEHHUS MAaTEMAaTHYECKUX METOJOB HCCIEIOBAHUSA, MOJEIUPOBAHMS,
MMPOCKTUPOBAHUS, OTIMPAIONIYIOCS Ha JAHHYIO JUCIUIUINHY, KOTOPBIE MTPAIOT BCE OOJBIIYIO
pOJIb B COBPEMEHHOM HAayKE M TEXHUKE.




11.1. Meroanyeckue yka3zaHHUs s OOYYarOIIUXCS MO OCBOCHHUIO JIEKIIMOHHOTO
MaTrepuaia

OcHOBHOE Ha3HAYEHHUE JIEKIIMOHHOIO MaTrepHuaa — JOIMYECKH CTPOHHOE, CUCTEMHOE,
ri1y0oKoe M CHOE M3J0KeHue ydyeOHoro marepuana. HazHaueHue COBpeMEHHOH JeKIUM B
paMKax JUCIUILIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MHPOPMALIMIO 110 TEME, a B OCBOCHHU
(GbyHIaMEHTaJIbHBIX NpPoOJIeM JUCLUUIUIMHBL, METOAOB HAY4YHOTO IO3HAHMS, HOBEHMIINX
JOCTIOKEHUH HaydyHOH MbICU. B ydaeOGHOM mporiecce JIeKIUs BBIMOIHAET METOI0JIOTHIECKYIO,
OpPraHU3alMOHHYI0 M HWHGOpMALMOHHYIO (YHKIMM. JIeKuus pacKpblBaeT MNOHITUHHBIN
amnmapar KOHKPETHOW oOyiacTh 3HaHus, €€ NpoOJeMbl, JAaeT IeIbHOE NPEACTaBICHUE O
JUCLIMILIMHE, I0Ka3bIBAET B3AUMOCBS3b C JPYTUMHU JUCLUILIMHAMMU.

[Inanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIONIMMUCS 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(ECCHOHANBHO-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 ODKaMIINe TO/IbI;

— 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 JEMOHCTpALMECH CIIAWI0B 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.
—  @DopMyIMpPOBKA TEOPEMBI.
— 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 BBINOJHEHHWH OOYYAIOUIUMHCS TOJ  PYKOBOJICTBOM
MpenoaBaTesisi KOMIUIEKCa YYeOHBIX 3aJaHUN C 1EJbI0 YCBOCHHUS HAYyYHO-TECOPETUUYECKHUX
OCHOB Y4eOHOH JUCIHIUTUHBI, MPUOOPETEHHS YMEHUW W HABBIKOB, OIBITAa TBOPYECKOU
NEeSTETbHOCTH.

[lenpto MpakTUYECKOTO 3aHATHS i OOydYaroIlerocs SIBISIETCS  MPHUBHUTHE
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 3a]1a4;

— pa3BUTHE TO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSITENIBHOCTH  MBIILICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHUE HOBBIMH METOJAaMH M METOJIMKAMHU H3y4YeHUsS KOHKPETHOH ydeOHO
JTUCLUTLTUHBI;

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYYEHHBIX 3HAHUN IS
BBITIOJIHCHUS 3aJaHMI;



— 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:

— O3HAaKOMUTEJIBHBIE, IPOBOJUMBIE C LEIbI0 3aKPEINICHUS W KOHKPETU3ALUU
U3Y4EHHOT'O TEOPETHYECKOTO MaTepuaa;

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

— TBOpPYECKHE, CBS3aHHbIE C  IIOJY4eHHEM HOBOH  HMHpOpMaLuu  IyTeMm
CaMOCTOSITENTbHO 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 MHTEpAaKkTUBHOM (Qopme (pelmieHue CUTYallMOHHBIX 3ajad, 3aHATUS [0
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 TUCKYCCUH);

— B HE MHTEPAKTUBHOHN (hopMe (BBIOTHEHHE YIIPA)KHEHUH, pelIeHNe THITOBBIX 33134,
pellleHre CUTYallMOHHBIX 3a/1a4 U JPYToe).

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

TpebGoBaHuUs K TPOBEICHUIO TPAKTUYECKUX 3AHITHI

[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, MTOJYICHHBIE CTY/ICHTOM Ha Jieknuu. 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, OLIEHKH CTYACHTOB (BKIOYas OLIEHKY
MOCEIIAeMOCTH) TepeBoaATCS B OOHYCHl (kadecTBO) oT O g0 5 OaminoB. OTu OOHYCHI
N00aBISAIOTCS K 00IIel cymme 0alioB B paMKaxX MOIYJIbHO-PEHTHHTOBOM CHCTEMBI.

CrynmeHTaM BBIAaeTCS JIOMAIllHEE 3aJlaHue B BHUAC 3aj7ad, KOTOPhIE OHH CIAIOT 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 METOJMYECKOM PYKOBOJICTBE MPEIIOAaBaTeNs, HO 0€3 ero HermoCcpeJICTBEHHOTO
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 MO3BOJIIET WM pa3BHBATh
YMEHHS U HaBBIKM B YCBOGHUHU M CHUCTEMAaTHU3alMM MPUOOpETaeMbIX 3HaHHM, oOecreurnBaeT
BBICOKHI ypOBEHb YCIEBAEMOCTH B TMEpPUOJA OOyUYEHHUs, IOMOTAeT IOJYYUTh HABBIKU
MOBBIIEHUS MPOGECCHOHATBHOTO YPOBHSI.



MeToauyecKuMi  MaTepuaiaMy, HANpPAaBISIOMIMMU  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, OCYIIECTBISIEMOr0 B TEYEHHE CEMECTpa C IEJIbI0 OLICHUBAHMSI XOJa OCBOCHUS
JUCLUIUINHBL.

B Tteuenue cemectpa B cucreme auctaHmuoHHoro oOyuenus ['YAII B dopme
TECTUPOBAHUS IPOBOAATCA JBE IPOBEPOUYHBbIE pPAOOTHI IO PEIICHUIO 33Jady M OJUH
TEOpeTUYeCcKuil onmpoc (mepeueHb BOMPOCOB Ui TECTOB pa3MelleH B «baHke BOIMPOCOBY B
cucreme quctanimonHoro ooyyenus ['Y AIT).

Pe3ynbTathl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YYUTHIBATHCS MIPH MPOBEACHUN
MPOMEXKYTOUHOM aTTecTanuu (IpU  HUCMOJIb30BAaHUM  OaJUIbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHUS, KXKIBIH BUJ KOHTPOJS OICHHBAeTCs B Oauiax, U3 KOTOPBIX (OpMUpPYETCS
WTOTOBBIN PE3YIILTAT).

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

[IpomexyTouHas arrecranus OOy4aromMXcs IMpeaycMaTpUBaeT  OLICHUBAHUE
MPOMEXKYTOUHBIX M OKOHYATEJIBHBIX PE3yJbTaTOB 00y4YeHUs 1o auciuiuinae. 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 M 3aBEPIIAECTCS aTTECTAMOHHOM OLIEHKOM
«OTJINYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHLHOM.

Cucrema OLEHOK MPHU MPOBEIECHUU MPOMEXKYTOUHOW aTTECTALMU OCYIIECTBIISETCS B
cooTBeTcTBUM ¢ TpeboBanussmMu [lonoxennit «O TekylieM KOHTPOJE YCHEBAEMOCTU 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
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M3MEHEHUH U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
A3MEHEHHUS
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