MMHMCTEPCTBO HAYKH W BBICIIIEFO OBPA30BAHWSA POCCHHCKOU
OEJIEPALIMU
(denepansHoOE rocyaapcTBEHHOE aBTOHOMHOE obpazoBaTeNpHOE YUPESKICHHUE BBICIIETO
oOpaszopaHua
"CAHKT-IIETEPBYPI'CKHM IT'OCYIAPCTBEHHBIN YHUBEPCUTET
APPOKOCMMHYECKOI'O [TPUBOPOCTPOEHUS"

Kagenpa Ne 1
VTBEPXIAIO

PykopojuTeas 06pazosaTebHON MPOrpaMMel

\

1.T.H.,Ipog.

(AOMKHOCTE, YU. CTENEHD, 3BAHUE)

A.B. Konblb1I0B

{urmimnanst, hamunus)

I

(noanucs)
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HaumeHoBaHKe HAIlpaBICHMS

TpuknaaHble MaTeEMaTHKA H hU3KKa
MOATOTOBKH/ CIENHaTBLHOCTH

HaumeHoBaHuE [puknaasas Gusuka 1 MHGOPMALMOHHEIE TEXHOJIOIHH B
HAMpPaBIEHHOCTH HaHOMH/YCTPHH
®opma 00yueHHs O4Has
lon npurema 2025
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JIucT cornacoeanus pabouei nporpaMMBel THCITUTUTHHB]

[Tporpammy cocTaBun (a)

Jo1L., K.ILH., JO0L. / 03.02.25 H.HO. TTupoxkeHKo

(TOMKHOCTD, Y4. CTENEHB, 3BAHUE) (noAfmice, nata) (uHULMANbL, haMuiims)

[Tporpamma o06peHa Ha 3aceianmuu kadeapsr Ne |

«03» derpans 2025 r, npotokon Ne 02/1

3agemyroimii kadenpoit Ne 1

7
1.¢p.-M.H.,JOIL //% 03.02.25 A.Q. CmupHOB

(yu. cTENEHb, 3BAHHUE) (moxnuce, xarta) (vnuupansl, haMmmg)

3amectutens aupextopa uuetutyta PITTH no metoauyeckol padore

JOL.,K.T.H. H.IO. Edpemon

(TONMKHOCTB, Y4. CTENEHb, 3RaHUE) (moAnuek, naray (MumiHaisl, paMunus)



AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpay» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HarpaBjeHuto moaroToBku/ crenuaabHocTH 03.03.01 «[IpuknagHeie MaTeMaTuka u (HU3UKA»
HanpasineHHoctu «lIpuknannas ¢usuka u MHPOPMAIIMOHHBIC TEXHOJIIOTUHA B HAHOWHYCTPHI.
Hucnunnuna peanusyercs kadeapoit «Nely.

JlucuuminHa HalleJieHa Ha (JOPMUPOBAHKE Y BHITYCKHUKA CIICIYFOIIUX KOMITETCHIIUNI:

VYK-2 «CrnocobGeH ompenensath Kpyr 3a7ad B paMKaxX IOCTaBJICHHOHW M W BBIOHUpATh
ONTUMAJTIFHBIC CIIOCOOBI MX PEIICHUs, UCXOS U3 JEHCTBYIOIMIUX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

OIIK-1 «CrocoOeH aHamM3upOBaTh 3a1a4U MPOGECCHOHATBHON JEITEIBHOCTH HA OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTU €CTECTBEHHBIX HAYK M MAaTEMAaTUKI

Conepkanve NUCHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX YMCEJ, CHUCTeMaMU JIMHEHHBIX ypaBHEHUH, JHMHEWHBIMH IPOCTPAaHCTBAMHU,
BEKTOPHOMU ayreOpoii 1 aHATMTHYECKOM T€OMETPHEH.

[IpenogaBanue TUCHUIUIMHBI MpelycMaTpuBaeT cieayroume (GopMbl OpraHu3aluu
y4eOHOTO TpoLecca: JeKyuu, npaKkmuyeckue 3aHAMUsL, CAMOCMOSMeNbHAs paboma
ooyuarowe2ocsl.

[IporpamMmmMoit IUCHUIUIMHBI TIPETYCMOTPEHBI CIICIYIONIUME BUIBI KOHTPOJIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0mmast TpyI0eMKOCTh OCBOSHHS JUCHHUILIMHBI COCTaBISACT 5 3a4eTHBIX enuHuil,180
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenogaBaHus TUCITUTITUHBI
HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJISIETCS] BA)KHOM COCTaBHOM 4acThIO Kypca BBICIIEN MAaT€MaTUKHU, KOTOPBIN JIEKUT B OCHOBE

BCEM CHUCTEMBbI BBICHIETO OO0pa3oBaHHS COBPEMEHHOrO  CIIELHUANUCTa M HU3Yy4aeT
MPOCTPAHCTBEHHBIE (POPMBI M  KOJMYECTBEHHBIC COOTHOIICHHS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenue  mgaHHOM  JMCHUIUIMHBI ~ TO3BOJISIET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIOCOOHOCTH; TO3BOJISIET JEMOHCTPHPOBATH LIEIEYCTPEMIICHHOCTb, OPTraHM30BAHHOCTh IIPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUsI IPUKIAJHBIX 3a/1a4 U YHUBEPCAIbHBIM S3bIKOM HAyKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

MareMaTHuecKue METOAbl HUCCIEAO0BaHMs, MOJAEIMPOBAHUSA, IPOEKTUPOBAHMUS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaUnTEeNbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOIIMMCS Pa3BUTHEM HAyKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKXe KOMIbIOTepU3alel NpakTHYecku Bcex oOnacteil 3HaHui. Bo3aMOXXKHOCTH yCHeHOro
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4To, B CBOK OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMUSAM, MPEIbABISIEMbIM K
MaTeMaTHYEeCKOMY OOpa30BaHHMIO COBPEMEHHBIX CIEIHAIMCTOB B OOJIACTH MaTeMaTHYECKUX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBisieTcs (HOpMUPOBaHHE CHOCOOHOCTH JIOTMYECKM BEpPHO, apryMEHTHPOBAHHO U SICHO
CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.

1.2. JlucumminHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOMN MPOTPaMMEI
BhIcIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHp MmIaHUPYEMBIX PE3yJIbTATOB O0YUEHHUS 110 AUCITUTIINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTatamu ocBoeHust OI1 BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYaIOLIUICS JOJDKEH 001aJaTh CIEIyIOIIUMHU
KOMIIETEHIIMSIMU MM UX YacTsAMH. KoMmmeTeHIIMM 1 WHAMKATOPBl UX JOCTHXEHUS MPUBEICHBI B
tabnurue 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHHMSI

Kareropus (rpynma) Konn Ko n HamMeHOBaHME HHIUKATOPA
HauMEHOBAaHME
KOMIIETEHIINH JOCTUKEHHS] KOMIIETEHIIUU
KOMITIETEHINH
VYK-2 Cnocoben VK-2.3.1 3HaTh BUIBI pECYPCOB U
ONPEENATh KpyT OTpaHUYEHUS JJIs1 PELIEHUS TOCTaBICHHBIX
3a/1a4 B paMKax 3a1a4
nocrasneHHoi e | YK-2.V.1 ymers npoBoAUTH aHAIH3
U BBIOUPAThH MIOCTaBJIEHHOMU 11eNTU U (hOpMYITHPOBATH
ONTUMAJIbHbIE 3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
YHuBepcanbHbIe
CHoCcOOBI UX ee JJOCTHXKEHUS
KOMIIETEHIIUH
pemenus, ucxons u3 | YK-2.V.3 ymeTs BbIIBUTaTh
JENCTBYIOINX aNbTePHATUBHBIE BAPUAHTHI IEUCTBUH C
IIPaBOBBIX HOPM, 1eJ1bI0 BBIOOpA ONTHMAJIbHBIX CIIOCOOOB
HUMEIOLIUXCS pelIeHns 3aa4, B TOM YUCJIE C TIOMOILBIO
pecypcoB u U (ppPOBBIX CPEACTB
OrpaHUYECHUN VYK-2.B.2 Bi1ageTh HaBbIKaMH BbIOOpa




ONTUMAJILHOTO CIIOcO0a pelIeH s 3a/1a4 C
Y4E€TOM HMEIOIINXCS YCIOBUH, PECYpCOB U
OrpaHUYECHUN

OIIK-1.3.1 3HaTh OCHOBHBIC IIOJI0KCHHS,
3aKOHBI M METOJIbl €CTECTBEHHBIX HAYK U

OIIK-1 Coocoben

AHATM3UPOBATH
sazaun MaTeMaTHKHU
. | OIIK-1.Y.1 ymeTh npuMeHsTh 6a30BbIC
npodecCHOHATLHOM
€CTECTBCHHOHAYYHBIC U MATEMAaTUICCKUE
Ob6menpodeccuonanbHble | 1€ATEILHOCTH Ha
. | 3HAHMS 7S peUIeHMs] U aHAJIKM3a 3a/1a4
KOMIICTCHIINH OCHOBE TIOJIO’KEHUH, .
po(hecCHOHATTLHOM NI TEIIbHOCTH
3aKOHOB U METO/IOB
OIIK-1.B.1 Bnaners HaBRIKAMH aHAJIU3a
B oOnactu

po(hecCHOHANTBHBIX 3371a9 U UX PEIICHUN
Ha OCHOBE 0a30BBIX €CTECTBEHHOHAYYHBIX U
MaTEMAaTUYECKUX 3HAHUU

C€CTECTBCHHBIX HAYK
1 MaTCMaTHUKHU

2. Mecro nucuuminHbl B cTpykType OI1
Juctumuinaa He Oaswpyercs Ha 3HAHHSX, paHee MPHOOPETECHHBIX CTYJICHTAMH IPH
M3YYEHUHU B By3€ KaKHUX JIMOO TUCIUILINH.
3HaHus, MOTYYEHHBIE IPU W3YYCHUU MaTepuaia JaHHOW JUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYEHHE, TaK U UCIIOJIb3YIOTCS MPU U3YYEHUHU APYTUX JUCLHUILIINH:
- Maremaruka. Teopusi BEpOATHOCTEN U MaTEMaTUYECKAsl CTATUCTHKA

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI
JlanHbie 00 00IIEeM O0BeMe JUCIUILIMHBI, TPYJOSMKOCTH OT/AEIBHBIX BHUJOB Y4E€OHOMH
paboTHI 10 TUCUIHUTUIMHE (M paclpeesieHUe 3TOH TPYIOSMKOCTH 110 CEMECTpaM) MPEACTABIICHBI B
Tabimue 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemkocTs o

Bun yuebHoit paboTbl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKocmup OUCYUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux wacoe npaxmuyeckoil n0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 68 68
B TOM YHUCIIE:

nexuuu (JI), (dac) 34 34

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

qac

nabopaTtopHbie padoTs (JIP), (uac)

KypcoBoii npoekT (padota) (KII, KP), (yac)

HK3aMeH, (Jac) 54 54
Camocmosmenvnas paboma, Bcero (dac) 58 58
Buo npomesxcymounoit ammecmayuu’ 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3. OK3.
DK3.*%*)

4. ConepxaHue JUCITUTUTHHBI




4.1. Pacnpezenenue TpyI0€MKOCTH TUCLUUILIMHEI 110 pa3eiaM U BUAAM 3aHATUMN.
Pazgenbl, TeMBbI TUCITUTIIIUHBI M KX TPYJAOEMKOCTh TIPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIHUILINHBI, UX TPYA0EMKOCTh

Pasgensl, TeMBI JUCLUIINHBI Jlexuun 113 (C3) JIP KII CPC
(gac) (uac) (gac) (gac) (gac)
Cemectp 1

Pasnen 1. KoMIuiekcHbIe uncia u 6 8 10

MaTpHIII

Paznen 2. Cucrembl TUHEHHBIX 6 9 10

YpaBHEHUI

Pasnen 3. JIuneliHbIe IPOCTPAHCTBA 5 0 10

Pasnen 4. Bekrops! 6 8 10

Pasnen 5. IpsiMast Ha TUIOCKOCTH 4 4 6

Pasnen 6. IIpsamast 1 IIIOCKOCTE B 4 5 6

POCTPAHCTBE

Pasnen 7. KpuBblie BTOPOro nopsaka 3 0 6

Hroro B cemecTpe: 34 34 58

Hroro: 34 34 0 0 58

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/eiioB U TEM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIC 4.

Tabnuna 4 — CopeprkaHue pa3iesoB U TEM JIEKIIMOHHOTO IIUKJIA
Howmep paszpnena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1. ITonsTHE KOMIUIEKCHOTO Yncia. JledcTBUS Hal KOMIUIEKCHBIMM YMCIIaMU B
anrebpandeckoit ¢dopme. JlelcTBUS HaA KOMIUICKCHBIMH YHCIAMH B
Tpuronomerpuueckoir popme. dopmyna Myaspa. V3Bnedenue KopHS U3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonstue martpunel. JIuHelHble onepanuu Haja marpuuamu. JIuHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTh MaTpull. TpaHCIIOHHUPOBAHUE MATPHILL.
YMHOkKEeHHEe MaTpull. MHOTOWIEHbI OT KBaJIpaTHBIX MaTpull (4 Jaca)
2. Onpenenurenu u ux cpoiictsa. O0patHas MaTpuna. Pemenue npocreimmx
MaTpU4HbIX YypaBHEHUN. MaTpuyHblli METOJ PEIICHUS JMHEHHBIX
ypaBHeHHH. (2 yaca)
Merox Kpamepa. Meton I'aycca. (2 gaca)
CoOcTBeHHbIE YHCIa U COOCTBEHHBIE BEKTOPBI KBAJPAaTHBIX MAaTpUIL.
DYHKIIUU OT KBaJpaTHBIX MaTpHIl (2 yaca)
3. JIluneiinple mnpoctpaHcTBa. OmpeneneHue U npuMmepbl.  basuc u
KoopauHathl.  JIuHeWHBIE  TpeoOpa3oBaHusA. Marpuna — JTUHEWHOTO
npeoOpa3oBaHus. (5 4acoB)
4. I'eomerpuueckue BekTopsl. OCHOBHBIE onpeneneHus. JIMHelHbIe onepannn
HaJ BekTopamu. JInHeiiHas He3aBUCUMOCTb BeKTOpoB. baszuc. Koopaunars!.
CucremMbl KOOPIMHAT HA TJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)
CkasiipHOE IPOM3BEIEHUE BEKTOPOB. BEKTOpHOE MMPOU3BENEHNE BEKTOPOB.




CwmenranHOe TPOU3BEICHNE BEKTOPOB. (2 yaca)

S. VYpaBHeHMsI NpsIMON Ha IUIOCKOCTH. 3aJauyd Ha COCTaBJICHHE ypaBHEHUI
npsiMoi. (2 Jaca)

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

6. YpaBHeHUs INIOCKOCTH. 3aJjaHue NIPSIMOI B TpocTpaHCTBE. (2 yaca)

Yron Mexny INIOCKOCTAMU. YTOJI MEXIY IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTossHME OT TOYKM [0 IUIOCKOCTH.
PaccrosHne Mexny nmapajielbHBIMHU IUIOCKOCTSAMH. Paccrosinue or To4ku
JI0 IIPSIMOM B ITPOCTPAHCTBE. (2 yaca)

7. Onnmunc. ['mnepbona. I[lapabona. IlonspHoe ypaBHEHHE KPHUBOH BTOPOTO
nopsaka. KanoHnueckue ypaBHeHuUs1 KpUBOM BToporo nopsjka (3 Jaca)

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckne 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
DOpMBIIPAKTH o
Ne N Tpynoem- | mpakTH4eCKOH | pas3zaeia
i Tembl IpakTUUECKUX 3aHATUI 4ECKHX kocTh, (4ac)| moarotoskn, | aucw-
3aHATUN
(gac) JIMHBI
Cemectp 1
1. | JeiicTBus HaJ KOMILJIEKCHBIMU Pemenue
YUCIaMU B alredpandeckoi 3a1a4 2 1
dopme. Tpuronomerpuieckas
(dopMa KOMIIEKCHOT'O YHCIIA.
2. | JleficTBUS HaJ KOMILJICKCHBIMA Pemenue
YHUCJIaMU B 3a7a4 2 1
TPUTOHOMETPHUYECKOU (hopme
3. JInnelHble onepanuu Haj Pewenne
MaTpULIAMHU. 3a1a4 9 1
TpaHcrIOHMpPOBaHUE MATPHLI.
YMHOXKEHNE MaTPUI]
4. KonTponbnas padora Nel Pewmenne 2 1
3a/1a4
5. | Boluncnenue onpenenureneil. Pemenne
OO0parHas marpuna. Pemenue 3a1a4 2 2
MAaTPUYHBIX YPABHEHMIA.
6. MatpuyHblii METOJ peLICHUS Pewenne
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a7a4 2 2
Meton Kpamepa
7. Meron I'aycca Pewmenne 9 2
3a/1a4
8. KonTtpomnsHast pabota No2 Permenne 3 2
3a/1a4
9. PasnosxeHue BEKTOPOB 1O Pemenue
6a3ucy. Boruncnenue 3a1a4
KOOPJMHAT TOYEK B 00IIeH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10. CkasiipHO€E TPOU3BEICHNE Pemenue 2 4




BEKTOPOB 3ajad
11. BekropHoe 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 padorta Ned Pemenue 3 6
3a/1a4
Bcero: 34
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBECHBI B TaOIUIIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | MPAKTHICCKOH | pasiena
/o (gac) MMOJATOTOBKH, | JHMCIIHII
(gac) JIMHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronIuxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.

Tabmauna 7 — Bunbl caMmocTosTenbHONU pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHO# paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro MaTepuasia
16 16
nqucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 16 16
ycneBaemoctu (TKVY)
Jomamaee 3amanne (J13) 16 16
KontposbHble paboTsl 3a04HuKOB (KP3)
[TonroroBka K MPOMEKYTOUHOMN 20 20




arrectaruu (I1A)

Bcero: 58 58

5. IlepedyeHnb yueOHO-METOUYECKOTO 0OECTICUCHUS

JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroImuXCs MO JUCHUTUIHHE (MOJTYJIIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaT€puajibl IJIA CaMOCTOSTEILHOM pa60TbI o6yqalonmxcs; YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TAHUN

[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX y4EOHBIX U3/1aHUN IpUBeieH B Tabmuie 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Komiuectso
AK3EMIUISIPOB B
UFLQLII_HiI;)/ec bubnuorpadudeckas ccpuika OuomMoTeKe
(KpoMe AIIEeKTPOHHBIX
AK3EMILTSPOB)

YK 514 BBK bexnemumera JI.A., [lerposru A.1O., Uybapos UL A. 200
22.151b42 COOpHHUK 33724 110 aHATUTHYECKON TEOMETPUH U

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

bexnemureBa. — 2-e uzg., nepepad. — M.: DUSMATIINUT,

2006. — 496 c.
YK KazakoB A.fl, MakapoBa M.B. Maremaruka. 50
517.521(075.8) Ananutraeckast reomerpust: yue6. [Tocobue / CII6.:

I'VAIL, 2019. — 51 c.
http://e.lanbook.co | beknemumes, [I.B. Kypc ananutudeckoil reoMeTpuu U ObC Jlanb
m/book/58162 JMHEHHOMN aireOpsl. [DIEeKTPOHHBIH pecypc] —

OnextpoH. nad. — CII6. : Jlanb, 2015. — 448 c.
http://e.lanbook.co | Bekmemurera, JI.A. COOpHHUK 3a1a4 [T0 aHATUTHIECKOM 3BC Jlanb
m/book/72575 reOMETPHUH U JIMHEHHOH anrebpe. [DIeKTpoHHBIN pecypc]

/ J1.A. Bexnemurena, JI.B. bexnemuies, A.1O.

[MerpoBuy, N.A. UybapoB. — Dnekrpon. nqan. — CII0. :

JIanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Havasa jiuHeiHO# anreOps 1 OBC Jlanb
m/book/71997 aHaIMTHYECKasi reoMeTpust : yueObHoe mocobue / A. 1.

HosukoB. — Mocksa : DU3MATIIUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4u MOBBINICHHON TPYIHOCTH IS OBC Jlanb
om/book/115483 CTYIICHTOB BY30B : yueOHoe nocodue / 1. B. Banos, O.

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

penakuueii . B. IBanoBa. — Cankr-IletepOypr : Jlans,

2019. — 156 ¢

Wenesa, A. M. Jluneiinas anreOpa. AHaIMTHIECKAS OBC Jlaus
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 | Bexnemues, /l. B. Kypc ananutndeckoii reomeTpun 1 OBC Jlann
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. Bricmas matemaruka. JInneitnas 9BC Jlans

om/book/48192

anredpa ¥ aHAIMTHYECKasi TEOMETPHUS : yueOHOE IToco0ue
/ I1. C. T'eBopksin. — Mocksa : DUSMATJINUT, 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 IpakTHKyM it By30B / E. T'. IInoTHukoBa, 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 aHATMTHYECKasi TEOMETpHUs: YdeOHOe mocoOue 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 rmocobue /i 0akaaBpuara U CrielHaJInTeTa
/ E. T'. ITaxomoBa, C. B. PoxkoBa. - Mockaa :
M3parensctBo 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. IlepeyeHb AIMEKTPOHHBIX 00Opa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIeKOMMYHUKaMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX I OCBOCHHUS TUCIHUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL aapec HaumeHnoBanue
http://www.math-net.ru OO01IepOCCUICKIIT MATEMAaTHIECKUI MOPTa
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0OeCHeueHUs, HCIOJIb3YEMOIo TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepeuyeHp uCnonbp3yeMoro NporpaMMHOro odbecredeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS
NQ l'[/l'[ HanmenoBanue
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

HlwiNE

8.2. Ilepeuenp MH(OPMAIMOHHO-CITPABOYHBIX CUCTEM,HCIIONIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MPOoIlecca Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM



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

Ne /1 HanmenoBanue

9BC Jlanb

9. MarepuanbpHO-TeXHUYECKast 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIMHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmMeHnoBaHue coCTaBHON 4acTH Howmep aynuropuun
n/m MaTepHaTbHO-TEXHUYCCKOMN 0a3bl (Ipu HEOOXOTUMOCTH)

1 | Yuebnas aynuTopus s 3aHSITUN JIGKIIMOHHOTO THUIA, 3aHATUH | yi. [actemno, 1. 15,
CEMMHApCKOI0  TWIA, TPYNIOBBIX W  HHAWBHUIYaJbHBIX
KOHCYJIbTAllMi, TEKYyIIero KOHTPOJIS M IPOMEXKYTOUHOU
arrectauuu. OcHamenue: Crenuanu3upoBaHHas —MeOerb;
TEXHHYECKME  CpelacTBa  O0ydeHus,  ciyxamue Ui
npeacTaBiIeHus ydeOHoW mHpopManuu OONBIION ayTUTOPUU;
Ha0op AEMOHCTPALIMOHHOTO0 000PY10BaHUS

2 | YueOHast ayauTopus s MPaKTHYECKUX 3aHATUH, 3aHATHH | yi. [actemio, 1. 15,
CEMHUHApCKOr0  THUMA, TIPYNNOBBIX U  UHAUBUIYAJIbHBIX
KOHCYJIbTAllUM, TEKYIIETO0 KOHTPOJSI M IPOMEKYTOYHOMU
arrectauuu. OcHamenue: Crenuanu3upoBaHHas — MeOelb;
TEXHUYECKHE  cpeicTBa  OOydeHHs,  CIyXKalue  Juid
npejcTaBieHus yueOHoW HHpopManuu OOJIBLION ayJUTOPUH;
MEPEHOCHOM HA0OP IEMOHCTPAIIMOHHOTO 000PY/I0BAHMS

10. Onenounsle cpeacTBa AJs NPOBEIEHHS IPOMEXYTOUHOM aTTecTalu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
o0yyaroImuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTAIIuN

Bug HpOMe)KYTOHHOﬁ aTTeCTalln Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Criucok BOMPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyJaloUIMMHCS TIPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopas mpuBe/ieHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajla ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabnuua 14 —Kpurepuu onieHKH YpoBHSI CPOPMUPOBAHHOCTH KOMITETEHIIUH

Or1reHKa KOMITETEHITUHN

XapakteprucTrka chOpMHUPOBAHHBIX KOMIIETEHITHI
5-0aiubHas mKana PaKTep (bopmmp

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOW IJUTEPATYpHI,
TECHO IIPUBS3bIBAET YCBOECHHBIE HAYYHBIE ITOJIOKEHMSI C PAKTUYECKON
JESTEIbHOCTBIO HAIPABJICHMS;

— yMesi0 000CHOBBIBAET U apI'YMEHTUPYET BbIIBUTAEMbIE UM U/JIEH;

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TIOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONupaschb Ha 3HAHUS OCHOBHOMU
JUTEPaTypPhI;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JEsITEIbHOCTHIO
HAIpPAaBIICHUS;

— apryMeHTUPYET Hay4YHbIE MOJIOKEHUS;

— JIeTIaeT BBIBOJIBI M 00OOIICHHUS,

— BJIaJICET CUCTEMOM ClelMaIn3uPOBAHHBIX OHSITUH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBINA MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJILKO OCHOBHOMU
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHMA
HAIPaBIICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHNYU BHIBOJIOB H 0000OIICHHUI;

— YaCTUYHO BJIAJICET CHCTEMOH CeIMaTU3UPOBAHHBIX MOHITHA.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
PAacCMOTPEHHU MPOOJIEM B KOHKPETHOM HalPaBJICHUM;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUYECKOM IPHUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTHPOBATh HAYYHbIC MTOJIOKCHHS,;

— He QOpPMYJIUPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Taonumie 15.

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

Kon
Ne n/mt [Tepeuenb BonpocoB (3a7au) i SK3aMeHa HHKATOPA
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)
OTtBert: 20+37i
1 2) BepHo nu yrBepxkaeHue: «JleificTBUTENbHAS YacTh

OTtBer:

MIPOM3BEICHNS KOMIUIEKCHBIX YHCEN B alireOpandeckoit popme
3alKcH paBHa POU3BEACHUIO IEHCTBUTENBHBIX YacTen
COMHOXHUTENEN». OTBET apryMEHTUPYNTE.

yTBepaaeHune: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BeEICHUS
KOMILIEKCHBIX 4YHCeJl B ajredpanmvyeckoi ¢opme 3amucu
BbIYMCJISIETCH KaK Pa3HOCTh NPOMN3BeIeHUs

Hesepno (BepHBIM OTBETOM AIBJIAICTCSH




NeMCTBUTEJbHBIX YacTeill M NMpou3BeleHns] MHUMBIX YacTei
COMHOKUTeJIe»).

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

OtBer: 19+17i

2) BepHo su yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
IPOM3BEACHUS KOMIIJIEKCHBIX YHCel B ayireOpandeckoit popme
3aIIMCHU BBIYUCIIACTCA KaK PA3HOCTD IIPOU3BEICHUS
JEUCTBUTEIIBHBIX YaCTEH U NPOU3BEICHUS MHUMBIX YacTeH
COMHOXMUTENEN». OTBET apryMeHTUPYITE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«JleicTBUTEIbHAST 4YacThb TMPOU3BEAEHUSA KOMILIEKCHBIX
yuces B ajredpandyeckoii (popme 3anucu BbIYHCISIETCH KAK
Pa3HOCTL TNPOM3BEJAEHUSl JeMCTBUTEJIbHBIX YacTeil u
NMpOoU3BeleHUs] MHMMBbIX YacTell COMHOXKUTeJIe»).

3ananue 3.
1) BbIYHCIUTD TPOU3BEICHNE KOMILUICKCHBIX YHCET B
anreOpanyeckot hopme 3arnucu
(7 + 4i) * (4 — 3i)

OtBert: 40-5i

2) BepHo su yrBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anreOpanyeckoi popme
3aIIMCHU BBIYUCIIACTCA KaK CyMMa IIPOU3BEICHUS
JIEHCTBUTEIIBHBIX YaCTEN U IPOU3BEACHUS MHUMBIX 4aCTEU
coMHOXxHUTeNe». OTBET apryMeHTUpYHTE.

OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KAeHMe:
«/leHcTBUTEIbHASA YACTh NPOM3BEACHUSI KOMILNICKCHBIX YHCEJI B
anredpanyeckoii ¢gopMe 3anmuUcH BBIYMC/SETCH KaK Pa3HOCTh
NPOU3BE/ICHUs] JAeHCTBUTEJBHBIX 4YacTed M INPOW3BeICHHUS
MHHMBIX YaCTell COMHOKHUTEEi»).

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

OtBert: 52-77i

2) Bepno mu yTBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUSI KOMIUIEKCHBIX YHCEIN B anredpandeckoit popme
3alMCH BBIUUCIISIETCS KaK MPOU3BEICHUS] MHUMBIX YacTen
coMHOxUTeNen». OTBET apryMeHTUPYHUTE.

Otsert: HesepHo (BepHBIM 0TBETOM SIBJISIETCH
yTrBep:xkaeHue: «JlediCTBUTEJbHASE YaCTh INPOM3BEIEHUs




KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu

BBIYHCIAETCH Kak Pa3HOCTH NMPOMN3BeIeHUs
NeMCTBUTEJbHBIX YacTell U NMPOM3BeAeHNUs] MHUMBbIX YacTel
COMHOKUTeJIe»).

3amanue 5.

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

OtBert: 60-51i

2) Bepno nu yrBepxknenue: «IIpou3BeneHre KOMIUICKCHBIX YHCENT
B ajredOpanyeckoil opme 3amuch MOXKET OBbITh BBIUMCIIEHO I10
IIPABWJIy BBIYMCJICHHUS IPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYHUTE.

Oteer: BepHo (IIpu 3TOM HY»KHO YYUTHIBATh, 4TO 2= - 1)

3ananue. OIIK-1.B.1
1) BBIYHCIUTH NPOU3BEACHHE KOMILUICKCHBIX YMCEIL.
a, = S{cusg + i sin E] u Z,= ?{cus;z+ i s:'n;—T]
T o o T o
OTtBerT: 35((‘05‘5 + i sin E) = 35i
2) Bepuo num yrBepkacHue: «JIas BBIUMCICHUS POU3BEIACHUS
KOMIUIEKCHBIX ~ YHCEJl  HEeoOXOoJAMMO  3amWcarh  HMX B
anreOpandeckoM Buje». OTBET apryMEHTUPYHITE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSl YTBepP KIACHUE:
«IIpu BBIYMCICEHMH NPOM3BEACHUS KOMIUIEKCHBIX YHCeJI B
TPUTOHOMETPHYECKOI dopme MOIYJb pe3yabTaTa
BBIYHCJIAETCH KAaK INpPOHU3BeJeHHe MOAYyJed MHOXKUTeJed, a
apryMeHT 4YMcJIa PABeH CyMMe apryMEeHTOB COMHOKHUTeJIei»).
3anaHue. OIIK-1.B.1
1) BbIUHCITUTH 4acTHOE KOMIUIEKCHBIX qucen B

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

T . . 13

Z; 5(cos-+izing)

OtBer: 2 (msg +isin E) =3 +i

2) Bepno mm yrtBepkaeHue: «lIpu  BBIYMCICHHMH YacTHOTO
KOMIIJIEKCHBIX YUCEJI MOJYJIb U apIryMEHT pe3yJIbTaTa sBIISI0TCA
pe3yJIbTaTaMH ACJICHUS MOAYJS ACIMMOTO HAa MOAYJNb JACIUTEIIS
U apryMeHTa JAeJuMOro Ha aprymMeHTt jaenutesns». OTser
obocHyiiTe.

OtBer: HeBepHo (BepHBIM OTBETOM SIBJISICTCSl YTBep:KICHHE:

«IIpn BBIYMCICHHMH 4YACTHOI0 KOMILIEKCHBIX 4YHCeJl MOIYJIb

pe3yJabTara sBJseTCH pe3yJbTaTraM JAeJIeHUss MOAYJIs 1eJTHMOro




HAa MOAYJb JeJUTelsl, a apryMEHTOM - Pa3HOCTh apryMeHTa
AeJUTeNs U ApTYMEHTA 1eJTUMOr0»).

Kak Ha3zwiBaercs (hopma 3arnmucy KOMIUIEKCHOTO YHCIIa, HMEIOIIAast
BUIl z=|z|-(cOsQ+ising), Kak Ha3bIBAIOTCS B TOW 3amucH |z| u ¢?

OTtBer: ®opma 3aNUCH KOMILJIEKCHOI0 UM CJIa, UMEIOIAasi BU/
z=|z|(cos@+isin@), Ha3bIBaeTCsi TPUTOHOMETPHYECKOM, /e |z| —
MOIYJIb KOMILJIEKCHOTO YHCJIa, () — APTYMeHT KOMILIEKCHOT0
yucaa

VK-2.3.1

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

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

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

YK-2.3.1

Pe3ynbTar Kakoi onepanuy Hajl KOMIUIEKCHBIMU 9UCIAMU MOKET
OBITH 3alMCcaH B BUJE |Z1|:|Z2|- (COS(@1-92) + iSIN(Q1-¢2)) ?
Oteer: B TakoM BHIe MOKET OBbIThH 3aNHCAHA OIepalus
NeJIeHUsl KOMILTIEKCHBIX Ynce] Z1 | Z2.

YK-2.3.1

3aganue 1.
1) KowmrmiekcHoe unciio Z 3aucalo B alreOpandecKoi u B
TPUTOHOMETPHUECKOH opmax:

V3 1 3 T
£ = ?+ i E = 'J.{cusE+:'s:'nE]
Haitnure 12-10 crenedp yucna Z
OtBer:1

2) Kakyro ¢popmy 3amucu 4nciia Bl HCIoIb30Ban? O00CHY#iTE
CBOI1 BBIOOD
OtBert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKce] B CTeNeHb oJjiee
PALMOHAJILHO HCI0JIb30BATh TPHTOHOMETPUUYECKYI0 (hopmMy
3aMMCH M IelCTBOBATH MO CJIeAYIIeMy NPaBujy: nNpu
BO3BeJeHUHM KOMILJIEKCHOI0 YHCJIA B CTeNleHb MOAYJIb YHCIa
BO3BOJIMTCS B 3Ty CTeNeHb, APrYMEHT YMHOKAETCsl HAa
N0Ka3aTe/b CTeNeHH.
EcJsin ke ucnosnb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
HEe00X0IMMO B JAHHOM cjiy4ae 12 pa3 yMHOKHTB YHMCJI0 CAMO HA
ceos.

3ananue 2.

1) KowmrmuiekcHOe YncIio Z 3alicato B anreOpandecKon U B
TPUTOHOMETPHUECKON (popmax:

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

Haiinute 3-10 cTenens uucna Z
Ortset: -1000

2) Kakyro ¢popmy 3amucu 4uciia Bbl HCIoIb30Ban? O00CHY#TE
CBOI1 BBIOOD
Ortser: Ilpu Bo3BeIeHNH KOMILJICKCHBIX YHCEJ B CTelleHb 0oJiee

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




PAlMOHAJIBLHO HCIO0JIb30BATH TPUTOHOMETPUUYECKYI0 (hopMy
3alUCH U 1eliCTBOBATH MO CJIeAY0IIeMY NPaBUJLY: IPH
BO3BeJleHHH KOMILIEKCHOI0 YHCJIa B CTeleHb MOYJIb YUCJIA
BO3BOJUTCH B 3Ty CTelleHb, APTYMEHT YMHOKAETCS Ha
NMoKAa3aTeJib CTeNeHH.

Eciu ke ucno/sib30Bath ajredpanyieckyro ¢opmy 3anucu, To
He00X0IMMO B JIAHHOM CJIy4ae 3 pa3a YMHOKMTb YHMCJI0 CAMO HA
ce0s1 (MM MCMOoJIb30BaTh (OPMYJIYy COKPAIIEHHOT0 YMHOMXKEHM )

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

2 -2
1 0 2
A=[ ]B=(—1 3)
-1 3 -3
3 —3
OT1Ber:

C:(i& ;f-iL)

2) BeiOepute U3 crimcka HUPpPOBBIC CPEACTBA, KOTOPHIE MOTYT
OBITh IPUMEHEHBI JUIs PEIICHHs JaHHOH 3aJa4H.

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=( j3=(—1 4)
-1 3 -4
3 —3
OTtBer:

-6 21 -7
L=
( 6 -8 - 1)
2. BriOepute u3 cnucka uuppoBble CPeACTBa, KOTOPbIE MOTYT
OBITH IPUMEHEHBI JIsl pEIICHUs JaHHOU 3aJjauH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

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

VK-2.3.1
YK-2.¥.3




C:(B 5 —3}

—10 18 -15

2. Bri6epuTte u3 cniucka mugpoBbie CPeIcTBa, KOTOPHIE MOTYT
OBITH MMPUMCHCHBI JIs1 pCIICHUSA I[aHHOfI 3aayiu.

a) Microsoft Access

b) Wolfram Mathematica

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

1. Haiitu matpuny € = 34 — 5B% e

1 -2
a(h 8 2= 5)

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

OBITH MPUMCHCHBI IS PCIHICHHA ,HaHHOﬁ 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
a(h 4 2= )

-3
OTtBert:
7 13 17

L=

(— 14 24 -2 5}
2. BriOepure u3 criucka u@poBbie cpesicTBa, KOTOPbIE MOTYT
OBITH IPUMEHEHBI JIJIsl pELICHUs] JTaHHOW 3aJ1auH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

OtBer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT 1eHCTBUN Ha/l MAaTPULIAMHU.

A+0=...
OTtBer: A
2. 3anuiuTe pe3ynbTaT AeUCTBUN HAJ MaTpPUIIAMU

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

7(A+B)=
Otser: 7A+7B
4. Tlpomomxute hopmyny

YK-2.3.1
OIIK-1.3.1




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

10.

2 X(4A)=

OTtBert: 8A
3amanue 1. OIIK-1.V.1
1) Haiitu npoussenenue Matpuil A * B, rae YK-2.V.3

S 2 5
R
OTtBer:

—8 4)

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

OBITH MPUMEHEHBI JJIs PeIIeHUs JaHHOM 3aaaun. OOOCHYHTE
BbIOOD LK(poBOro cpencTaa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

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

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

L 4 3
A=G' 32 u3) B=(1 —2)

3 0

OTBer:
—-11 4
AB = ( )
7 -3
2) BriGepute u3 cnrcka muppoBbie CPeACTBa, KOTOPBIE MOTYT
OBITh MPUMEHEHBI JIJIS PEIICHUS TaHHOHN 3a/1a4H.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pelieHus JaHHOM 3a1a4u oTHOcuTcs Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKOIIEe
00/1b111011 HA00P MaTeMaTHYeCKUX (PYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIredpbl, OPMEHTHPOBAHHYI0 HA
NMOJAr0OTOBKY HHTEPAKTHBHBIX IOKYMEHTOB € BHIYHCIEHHUSIMHU H



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

BU3YAJIbHBIM COIIPOBOKACHUCM.

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

e T

2 3 5 _—
OtBeT:
—6 6
AB = (13 —3)

2) Bribepute U3 crrcka 1(pPOBbIE CPEICTBA, KOTOPHIC MOT'YT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOW 3a/lauH.

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

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEeHbI J1JI51 peleHns JaHHOo# 3a1a4u oTHocuTcss Wolfram
Mathematica- mporpammuoe o6ecneyenne, BKIIOYAKOIIEE
00.1b1110ii HA00P MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

3ananue 4.
1) Haiitu npoussenenue Matpuil A * B, rae
4 5
0 -2 —3
a=( ) B=1 —3)
2 —4 0
3 0
Oteer:
—-11 6
AB = [ 4 zz]
2) BeibepuTte U3 cnycka HUQPOBBIE CPEJICTBA, KOTOPHIE MOT'YT OBITh
MPUMEHEHBI JIJISl pelleHHs] TaHHOM 3a/1auH.
a) Microsoft Access
b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undpoBbiM cpecTBaM, KOTOpbie MOTYT ObITh
NMpUMeHEHBI JIJIM1 peleHus JaHHOoi 3axa4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOIIee
0016111011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOIi ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJICHUSIMH 1
BU3YAJIbHBIM COIIPOBOKIACHUEM.

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

L 2 3
A=G1 _i ;‘] B= ; —ﬂz)

OTtBer:



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

-1 14)
-2 11

2. BeiOepute u3 crircka mudpoBbie CPEACTBA, KOTOPHIE MOTYT OBITh
IIPUMEHEHBI IS PELLICHMs TaHHOM 3a1a4yH.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

Aﬂz[

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHO#| 3a1a4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneyeHne, BKIIOYAKOIIEE
00111101 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONIPOBOKIEHHEM.

11.

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

2) OO60CHYITE KaK BBIYHCIIUTH OIPEICIUTEIh BTOPOTrO MOPSIKA.

OrtBer:

J1st TOoro 4roObl BHIYUCJIMTH ONpe/esuTe]b BTOPOro Mopsiaka
Heo0X01MMO M3 NMPOU3BeJdeHHUs 31eMEHTOB IIABHOM THATOHAIHU
BbIYeCTh MPOM3BeJAeHHE 3JIeMEHTOB BTOpOi (110004HOIN)
ANATrOHAJIN

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

o
4 -5

OrBer: -22
2) OO6ocHYITE KaK BBIYHUCIIUTH OMPEIEIUTEIh BTOPOTO MOPSIKA.

OrtBer:

Jl1s1 TOro 4To0bl BHIYMCIUTH ONpeaeJuTe b BTOPOro MOpPsiaKa
Heo0X01MMO M3 NMPOU3BeJAeHHUs I1eMEHTOB IIABHOM IHATOHAIHU
BbIYECTh MNPOM3BEACHHE JJIEMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

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

_—
OTtBet: 23

2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OTtBer:

YK-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

Jl1st TOro 4To0bl BHIYHMCINTH ONpeaenTe/lb BTOPOro Mopsiaka
HeO0X0AUMO U3 NMPOM3BeeHUs 3J1eMEHTOB IVIABHOH IMArOHAIHU
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHOM)
AUATOHAJIN

3ananue 4.
1) Haiitu onpenenuteb 2-ro MOpsaKa MaTPHUIIbI

s ol
—14 —8
OtBert: (

2) OO0ocHYHTE KaK BBIYHCIIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jl1st TOro 4To0bl BHIYHMCIUTH ONpele/inTe/Ib BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BEEHUS 3J1eMEHTOB IVIABHOH IMArOHAIU
BbIYECTh IpPOM3BeleHHEe 3JIeMEHTOB BTOpPOid (M0OOYHOM)
AUATOHAJHN

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

10 3

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

OrtBer:

J1st TOro 4ro0bl BHIYHMCINTH ONpele/IuTe/lb BTOPOro MopsiaKa
He0o0X0IMMO M3 NMPOU3BeJAeHHUs 1eMEHTOB IIABHOH JUATOHAJIM
BbIYeCTh TMpPOM3Be/lecHHEe JJIeMEHTOB BTOpOi (1M0004HOIN)
AAATOHAJIN

12.

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

5. A

YK-2.V.1




OtBer: -5

13.

Uemy paBeH onpeaenuTenb TPEYroJbHON MaTPUILbI?
OTBeT: onpe/ieuTe]b TPEYTroJbHOH MATPULILI PABEH
NMPOM3BeIeHUI0 3JIEMEHTOB IJIABHOM 1MATOHAJIN.

YK-2.3.1

14.

O6o3Hauum Ay, A, ..., A, — CTPOKH MATPUIIBI I .y Cloi wui By -
NeCTBUTENbHBIE YUCIIA.
Ecnu cymecTByeT Takoit HabOp 4ucen, Cped KOTOPBIX €CTh XOTS-
OBl OJTHO YUCIJIO OTIMYHOE OT HYJIS, U IIPU 9TOM JIMHEHHAs
KOMOUWHAIIUSI CTPOK MaTPHIIbl C STUMHU YUCIIAMH paBHA HYJIEBOI
CTpOKE:
a4, + a4, +--+a, 4, =0,

rge 0 = (0,0, ..,0).
Kak B 3TOM ciryuae Ha3bpIBatOTCSl CTPOKU MaTpULbl?

OtBet: Takue CTPOKHM MAaTPHUIIbI HA3BIBAIOTCH JHHEHHO
3aBUCUMBbIMH

OIIK-1.3.1

15.

ITycTs MaTpuisl A 1 A yI0BIeTBOPSIOT YCIOBHIO
A'A1=AYTA=E, rae E — exunnunas MaTpuiia n -ro NopsiKa.
Kax Ha3pIBatOTCSl TaK€ MaTPUIIBI?

Oter: Takue MaTpULbI HA3BIBAKOTCA 00PATHBIMU MAaTPULIAMU
10 OTHOILEHHIO APYT K Apyry (Al — obparHasi kK A, u A —
obpaTHasi K A™Y).

VK-2.3.1

16.

3aganue 1. Haiiti matpuiy X u3 ypaBHenus 4 * X = B e
-1 2 =7 -4
4= (—2 5) 5= (—1? —9)
OrtBer:
/12
X= (—3 —1)
3anmanue 2. Haiiti matpuny X u3 ypapHenust A * X = B, rie
-1 2 =9 —4
A_(E —4} 3_(23 10)
OrtBer:
_(5 2
X= (—z —1)
3anmanue 3. Haiiti matpuny X u3 ypapaenust A * X = B, ryie
-1 3 —-10 -7
A= b=
( 2 —4} ( 14 12)
OTser:
1 4
xX= [_3 _1)
3ananue 4. Haittu matpuny X u3 ypasaenust A * X = B rue
1 -2 9 6
A= BE=
(3 —?) (29 19)
Ortser:

x=(5 %)

3anmanue 5. Haiiti matpuny X u3 ypapHenust A * X = B e

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




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

17.

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

OtBet: Takasi cucTeMa ypaBHeHHd HA3bIBaeTCsl CUCTEMOM
JINHENHBIX aJre0panvyecKnux ypaBHeHHU

YK-2.3.1

18.

Kakue MeTosbl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

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

YK-2.3.1
OIIK-1.3.1

19.

CpaBHuTE yCc10BUS IPUMEHEHUSI METO/I0OB PELLIEHUS CUCTEM
JUHENHHBIX ypaBHEeHUH. Kakoil MeTo]| peleHus: cucTeMbl IMHEHHBIX
anreOpanyecKnX ypaBHEHUH MPUMEHSIOTCS B TOM CIlydae, €Cliu
OTIpeIeIUTENb MAaTPHUIIbl CHCTEMBI PaBEH HYIIO?

OtBer: Ecim onpegeanre/ib MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBbI
JIMHelHbIX ypaBHeHuil ['aycca, npyrue Meroabl (MeToOx
Kpamepa u MeToa MATPUYHBIX YPaBHEHHI) MOI'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 yc0BHs NIPUMEHEHHSI METOIOB PELIECHUS CUCTEM
JIMHENHBIX ypaBHEHUN. Kakoil MeTO pelIeHNs] CHCTEMBI JIMHENHBIX
areOpanyeckuX ypaBHEHUH IPUMEHSIOTCS B TOM cilydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJApPaTHON?

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

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

21.

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

OtBer: OqHOpPOAHAN CHCTeMa JHHEHHbIX YPABHEHUI HMeeT
HeHyJIeBoe pellleHHe TOI/Aa U TOJILKO TOr/a, KOrjaa eé panr
MEHbIlIe YHCJIA HeM3BeCTHBIX.

OIIK-1.3.1

22.

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

OrtBert: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOI KOOpPAUHAT.

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?

OIIK-1.3.1




OTtBer: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcsl chepudeckoit
CHCTEMOI KOOPAUHAT.

24,

Urto Takoe BeKTOp?
OtBet: BekTOpOM Ha3bIBaeTCsl HANIPABJIEHHBIH OTPE30K.

YK-2.3.1
OIIK-1.3.1

25.

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

OTtBer: BekTop, HAYa/I0 KOTOPOro COBNAAET C €r0o KOHI[OM,
Ha3bIBaeTCsl HYJIeBbLIM BEKTOPOM.

VK-2.3.1

26.

ITo kakoit popmyIie orpenensercs: CKaasipHOe MPOU3BEICHNUE
BEKTOPOB?
OtBer: CkajisipHOe Ipou3BeeHNEe BEKTOPOB onpeaessieTcs 1mo

dopmyae lal = |b| = cosa

OIIK-1.3.1

217.

[To kakoit popmyIie BEIYUCISETCS CKATSIPHOE POU3BEACHUE

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

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

OIIK-1.3.1

28.

ITo Kakoii (opMyIIe BHIUUCISETCS BEKTOPHOE TIPOU3BEICHUE

BEKTOPOB, €CITH U3BECTHBI HX KOOPIMUHATHI B IEKAPTOBON CHCTEME

koopauHart (X, Y, 2)?

OtBet: BekTopHOE Npon3Be/ieHHe BEKTOPOB ONpe/IessieTcs Mo

popmye
i j ok

Xy ¥

OIIK-1.3.1

29.

[To xakoii popmysie onpenenseTcs MOAyJIb BEKTOPHOTO
MPOU3BEJICHUS BEKTOPOB?
OtgBer: BesimunHa Mo1yJjisi BEeKTOPHOI0 NPOU3BeIeHUs

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

OIlK-1.3.1

30.

YeMy paBHO pacCTOSIHME OT TOUKH JI0 MPSMO?
OtBet: PaccTosiHMe OT TOYKH /10 IPAMOI PaBHO AJIMHe
NepHeHANKYJIsIPa, ONYIIEHHOI0 U3 JAHHON TOYKH HA NPSAMYIO.

OIIK-1.3.1

31.

3amanue 1. CocTaBuUTh ypaBHEHHE NPSIMOM HPOXOJAIIEH uepes
x+2 y—9

touky M(2,4) u nepreHIUKyISIPHON MPIMOii = = i

OtBer 3ammcaTh B BHUAE YpPaBHEHHsS TMPSMOH C  YIJIOBBIM

Kod(duUImeHTOM

OrBer:

¥y=-—1,25x+6,5

3aganue 2. CoCTaBUTh YpaBHEHHE MNPSIMOM MPOXOMASNIIEH Yepes
TOUKY M(1,—4) u HEPIEHINKYISPHOM npsAMOi
—4x —5y+14 =10,

OtBer 3amucaTh B BHUAE YpaBHEHHs MPSAMOH C  YIJIOBBIM
K03 ULIEHTOM

Ortser:

OIIK-1.V.1




¥y=1,25x—5,25

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

touky M(—1,—3) u mapaienbHON MPAMOi

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

¥y=1,25x—1,75

3aganue 4. CocTaBUTh YpaBHEHUE MNPSIMON MNPOXOASAIIEH uepes

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

OTtBer:

¥y=02x—1,2

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

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

OtBer 3ammcaTh B BHUAE YpPaBHEHHsS TMPSMOW C  YIJIOBBIM

ko3 urmenToM

Otsert:

y=-1,25x+4,75

32.

Kakum ypaBHEHHEM OMUCHIBAETCS TUIOCKOCTh B IEKAPTOBBIX
KoopauHaTax (X, Y, 2)?

Otget: B 1ekapTOBBIX KOOPANMHATAX YPABHEHHE MIOCKOCTH
(KaHOHMYeCKoe YPaBHeHHE IJIOCKOCTH)
Ax+By+Cz+D=0

VK-2.3.1
OIIK-1.3.1

33.

ChopmynupyiiTe  HEOOXOIUMOE W  JIOCTATOYHOE  YCIIOBUE
NapaJuIEIbHOCTH MIPSIMON U TUIOCKOCTH.

Otsert:

J1st Toro, 4ro0pl NpsiMasi U IJIOCKOCTh ObLIM NapajliejbHbI,
Heo0X0AUMO M JOCTATOYHO, 4YTOObI BEKTOP HOPMAIU K
IVIOCKOCTH M HANPABJAOIMMNA BEKTOpP MNpsAMoH ObLIn
NnepneHINKYJ/JIsIpHbI.

OIIK-1.3.1

34.

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

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

Z0) ¥ UMeEIIAsi HANPABJSIIOIINNA BeKTOp ¢ KoopauHatamub (|,

X=X =¥ Z—I|
M, N) uMeeT BUJ {°=}”= 0

m n

OIIK-1.3.1

35.

KakuMm ypaBHEeHHUEM OMUCHIBAETCS MpsiMasi, IPOXOAAIlias Yepe3 JBe
TOUKH (X1, Y1, Z1) 1 (X2, Y2, 22)?
OtBer: YpaBHeHue NPSIMOii, IPOXosilIeill Yepe3 ABe TOYKH (X1,

OIIK-1.3.1




=X _ ¥y _ ==
R | B | P |

Y1, Z1) u (X2, Y2, Z2) ©”MeeT BU]

Kakum 06pa3om MOKHO 3a/1aTh MPSIMYIO C TOMOIIBIO IBYX OIIK-1.3.1
36. TIJIOCKOCTEM?

OtBeT: YpaBHeHHe ABYX NepeceKalIUXcs MJI0CKOCTel — 3TOo

YPaBHEHMe NPSAMOii B IPOCTPAHCTBE

C momoIpio Kakoi (hOpMyIIbl MOXKHO HAUTH YTOJ MEXKITY OIIK-1.3.1

NPAMBIMH?
37. OTBeT: yroJa Me:xay NpsiMbIMH MOKHO HAWTH U3 (POPMYJIbI

TR —  —
cos@ = ——-= llsI: » [le @y U (@ — HAIPABJISIOMIHE BEKTOPbI
1 2

NPSIMBIX

Hopwmaib k mimockoctu umeet koopaunatel (A, B, C); koopauHaThl OIIK-1.3.1

HarpasJISoIEro Bekropa npsmoii (I,m,n)/

C noMo1bio Kakoit (popMyIibl MOKHO HAMTH Yroi MEXAy NMPsIMOH U

IIJIOCKOCTBIO?
38. OTBeT: yroJ Mexay nNpsiMoii 1 NJI0CKOCTHI0 MOKHO HAWTH U3

(popmyibl

. |Al + Bm + Cn|
51 ‘P = P -y ) o -y )
VA*+ B +C-VIF+m® +n”

[To xakoit popmyse MOKHO ONPEAETUTh PACCTOSIHIE OT TOUKH J10 OIIK-1.3.1

IJIOCKOCTH?
39. OtBer: PaccrosiHue OT TOYKH 10 IJIOCKOCTH PABHO

Axy+By,+Cz +D

! DT%"TED' ! , e (A, B, C)- koopauHaTel HOpMaH K IJIOCKOCTH

JATIETrcE

(Xo, Yo, Z0) KOOPJMHATHI TOUKH.

Hanumure KaHOHUYECKOE ypaBHEHUE DIUIMIICA. OIIK-1.3.1

OtBer: KaHoHNYecKkoe ypaBHeHHUe JJIJIMIICA UMeeT BH]
40. 2 2

x N ¥y 1

a® b?

Hanuumre kaHOHHYEeCKOe ypaBHEHUE THUIIepOOpBI. OIIK-1.3.1

OtBer: KaHoHN4YecKkoe ypaBHeHUe runepoo/ibl nMeeT BUJ
41. 2 z

Y 1

a> b?

Hanumure kaHoHUYEeCKOe ypaBHEHHUE TapadoIbl. OIIK-1.3.1
42. OtBer: KanHoHn4Yeckoe ypaBHeHHe NapadoJibl HMeeT BH/

y:=2px

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

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

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

Kon
WHJAKATOpa

Y4eOHBIM MJIAHOM HE TPEAYCMOTPEHO

MpeJICTaBICHbI B Ta0wmie 17.
Tabnuna 17 — Ilepeyerb TeM Juist KypCcOBOTO IPOEKTUPOBAHUSI/BBIITOIHEHUSI KYPCOBOM pabOThI

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOJHEHUSI KypCOBOM pabOThI




[TpumepHBIii TepeueHb TeM sl KypCOBOTO MPOEKTUPOBAHUS/BBINIOIHEHUS

Ne mi/m .
KypCOBO pabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallMd B BHJIE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IepeYeHb BOPOCOB JJIsI TECTOB

Ne . Kon
[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
1/ WHJUKATOpa
TuroBoil BapuaHT TECTOB
1 cemectp
1 | Jana matpuna 1)  ag YK-2.¥.1
2 .
A=( ).
@31 Q33 3) a
11
E€ anreGpamyeckoe
JIOTIOJTHEHHE Ass 4)  —ay
aBHO. ..
p Otget: 3)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
IIPaBUJIBHBIM OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

2 | U3 npuBenéHHBIX d,, diz AR
a a
MaTpull oOpaTHbIE 1) 21 22
0 as
CYLLECTBYIOT y
MaTpHII. .. 0 0 ag
2) |0 0 ay
0 0 ag

A3 Ay3 Ay
3 | 0 ay ap

0 0 ag,
Q) @1z g3
4) (ﬂﬂ a2 ﬂ:a)
0 0 0
OrtBer: 3)

(Muctpykuus: IlpounrtaiiTe TeKkcT, BbIOEpHUTE
[IPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




Kaknum meromom | 1) T Kpamepa YK-2.3.1
MOKHO pElInTh
2) K.®.Taycca
CHCTEMY,
OTIpeIeTHTEND 3) ¢ IOMOIIBI0 0OPATHONW MAaTPHIIBI
OCHOBHOH  MATPHIBI | 4)  j0GbiM cIOCOGOM
KOTOPOM paBeH HYIIO
OrtBert: 2)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
Cucrema coBmectHa | 1)  Gombiie 1 YK-2.3.1
TOTZIa ¥l TOJIBKO TOTAQ, | 2)  PaHr MAaTPUIbI CHCTEMbI PaBeH
Korja... PaHIy paclIMpPpeHHO MATPULIbI
CHCTEMBI
3) panr pasen 0
4)  pamnr pasen 1
OtBet: 2)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBHIOEpHUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
JI1st BeKTOpPOB 4 U b | 1) BeKTOpBI MEPIEHIMKYIISPHBI YK-2.V.1
BBITTOJTHSIFOTCS 2) BeKTOPbI MapaJLIeIbHbI OIIK-1.3.1
YCIIOBHSL: 3) BEKTOpbl HE MOTYT JIe)KaThb Ha OTHOMN

by _ by _ bz

ﬂx ﬂy ﬂz

Torjga....

IPSAMOI
4) BeKTOPBI

OtBet:2) 4)

Jexar Ha OJHOH HpAMOH

(Muctpykuus: Ilpounraiite Tekct, BbIOepUTE
NpaBUJIbHBIC BAPHAHTHI OTBETOB W 3aIHIIUTE
000CHOBBIBAIOIITHE

apryMEHTHI, BBIOOp

OTBETOB)




Bekropnoe 1)  KoIMHEapHOHW IUIOCKOCTH, B KoTopolt | YK-2.3.1
IIPOU3BEICHNE JeKaT NEPEMHOKAEMBIE BEKTOpa
BEKTOPOB @ I B — 310 2) TNepNeHIUKYJISPHbIH TJIOCKOCTH, B
KOTOpPO# JIeskaT IepeMHOKaeMble
BEKTOD... BEKTOpPbI
3) wHynesoi
4)  coBmamaroIuUit c OJIHUM u3
[IEPEMHOYXKAEMbIX BEKTOPOB
OrtBert: 2)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
IPaBUIbHBIM OTBET M 3AIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
PaccrosiHue oT TOUKHM 1) |Axg+Byy+C] YK-2.3.1
A2 +R2 a2+ 2
JI0 TUIOCKOCTH MOKHO VAS+BVATHC OIlK-1.3.1
BBIYUCIIUTh o 2) Ay -A;+B B +C) Cy
[ [
2 2 2 2 2 2
dopmyie. .. IJAJ_+E'J_ +a.“l-%‘lulz+f:-'z +C3
3) |A$u+B_‘I.’u+CZu+D|
VAZ+BZ+C2
Am+Bn+C
4) o
VAT BT +C5ym”™n"+p~
Otget: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUJIbHBIM OTBET M 3alUIIMTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
I'eomeTpuueckoe 1)  runepOomoit OIIK-1.3.1
MECTO TOYEK .
2)  mapabomnoi
IUIOCKOCTH, CyMMa
pacCTosIHUI oT 3)  OKpy)HOCTbIO
K@KIOH M3 KOTOPBIX | 4)  spjammcom
J0  JBYX  JaHHBIX
_ | OtBer: 4)
TOYEK 9TOU




IJIOCKOCTH ectb | (MucTpykus: IlpounTaiite TekcT, BhIOEpUTE
BEJIMYMHA MPABWIBHBI OTBET W 3AlHIIUTE apTyMEHTHI,
MOCTOSIHHAS, 000CHOBBIBAIOIIUE BHIOOP OTBETA)
HA3bIBACTCH. ..
9 | Haiitu ypaBHEHHUE 1) x+1  y-2 z—4 OIIK-1.VY.1
NPSMOM, TTPOXOIAILIECH -3 2 4
yepes TOUYKY 2) X+l y+2z2 z+4
A(—1;2;4), : ? *
HEPIEHIUKYIISPHO 3) x-1__y-z z—4
-3 -2 —4
IIOCKOCTH
3x-2y-4z+1=0 g) E_y2_
-3 -2 -4
Otget: 1)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
10 | Pemmth cucremy | 1) x=0,y=1,z=-3 OIIK-1.V.1
JIMHEWUHBIX YpaBHEHUI
P 2)  x=0,y=1,7=-2
METOAOM l'aycca
2x —y + 3z=-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Otget: 1)
HCTpyKIus: [IpounTtaiiTe TekcT, BBIOEpUTE
Hucrpyk Ip i oep
MPABWJIBHBIN OTBET W 3AlHINUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
11 | Beraucnuth 1) (_1 _5) YK-2.V.1
7 2
2 -1y (1 -2 2 (7 2
CDGED |2 G

» (1 °)




9 (L 5)

OrBer: 1)

(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
MPABWJIbHBII OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

12 | Jlana matpuna 1) a,, YVK-2.¥.1
(01 Gy 2) —ap
A_(a,:l a::)'
3) Qun
E€¢ anrebGpanueckoe 4 —ay
JIOTIOJIHECHHUE Asy
OtBet: 2)
paBHoO...
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
[IPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
13 | Marpuua A 1) Aat-axa-at VK-2.3.1
Ha3bIBaeTCsl 00paTHOU ) Al-az1
Matpuie A, eciau
“1.4—a4.4-1—
BBIIIOJIHSIETCS YCIOBHE 3 A4 A=A4-4"=E
4 At-4=0
Otser: 3)
(Muctpykumst: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
MPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLINE BEIOOpP OTBETA)
14 CKaHprHBIM 1) |c_£| |E| Arccos o OIIK-1.V.1

IIPOU3BEJICHUEM JIBYX

HCHYJICBLIX BCKTOPOB

—

a u b Ha3zpiBaeTcs

YHCII0, PABHOE. ..

2) |E£||E| cte a

3) |E||E| cosa




4) |&:||E|tgcx

OrtBer: 3)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBHIOEpHUTE
IIPABWIBHBIM OTBET U 3alUIIUTE APIyMEHTHI,

000CHOBBIBAIOIIIHNE BHIOOP OTBETA)

15 | Yemy paao | 1) O YK-2.V.1
CMEIIaHHOe ) 1
MIPOU3BEICHUE
BEKTOPOB 3 -2
aba 4 2
Otger: 1)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
16 | YpaBuenue mpsmon, | 1) (x—a)+(v—>b)=0 VK-2.3.1
NpOXOoJsIiel  yepes p) 22 xm
IBE TOYKH MOXKHO ¥rmyir o wma
COCTaBHUTb o 3) Alx — xu) + B(yv— }:rl}:] =0
dopmyre...
4) F_}’n:k(x_xuj
OtBet: 2)
(Muctpykuumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
17 | I'eomerpuueckoe 1) Tlapabomy VYK-2.3.1

MECTO TOYEK, KOTOpPbIE
XapaKTEPU3YIOT
SKCUEHTPUCHUTET & >1

IpeJCcTaBisieT co0on

2)  OKPYXHOCTh

3) runep6oay




4)  snaurnc
Ortser: 3)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPaBUJIBHBIM OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

18 c 1) nelCTBUTEILHON OCBIO VK-2.V.1
OtHoweHue —
4 2) aCHUMIITOTOM
Ha3bIBACTCH. ..
3) 3KCHEHTPUCUTETOM
4) (oKaIbHBIM PATHLYCOM
Otget: 3)
(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
[IPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
19 | Haiitru  ypaBHeHue 1) x+l  y-2  z—4 VK-2.V.1
. . 3 -2 —4
pSIMOM, MPOXOIAIIEH
x+1 V42 z+4
yepes TOUKY | D) =: =
3 2 4
A(—1;2;4),
x—1 y—2 z—4
NEPIEHUKYIISIPHO 3) = =
-3 -2 -4
IJIOCKOCTH
4 x+1  y+2  =+4
3Xx-2y-4z+1=0 ) 3 5 4
Otget: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
MPaBWIbHBIM OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
20 | Onpenenuts  kakoe | 1)  x +y--8x=0 OIIK-1.V.1
ypaBHEHUE JTUHUU P —
2) X:'_\,'IES_:!J'
COOTBETCTBYET 3
napabore... 3) -2x7+3y°-4x+15y+4=0

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




OrtBert: 4)

(Muactpyknus: IlpounTtaiitTe TEKCT, BhIOSpUTE
MPABWJIbHBIM OTBET W 3alUIIUTE ApTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

21 | Pemmth cucremy | 1) x=0,y=1,z=-2 OIIK-1.V.1
JIMHEHHBIX YPaBHEHUU 2)  X=0,y=-1,2=2
METOJIOM l'aycca
x+y+z=2 3) x=0,y=1, z=2
2Zx —y+3z=10
—x + E}F —z=-5 4) X:O! y=- 1! z=3
Otget: 4)
(Muctpykuus: IIpounrtaiiTe TEKCT, BbIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
22 | BeauciauTh YK-2.3.1
-1 —Iy /4 -2 71 OIIK-1.3.1
026G 2o (5 o)
-7 0
2 (5 o
1 0
) (7 =)
o 1
9 (5 7)
OtBet: 2)
(Muctpykumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
23 | Kakas w3  Touek | 1) (0O; 3) YK-2.3.1
JeKUT Ha mpsiMor y = | 2) (-1; 3) OIIK-1.3.1

—2X +1?

3) (2;3)




4) (=2;5)
OtBer: 2) 4)
(Uuactpykuus: IIpounTtaiite TEKCT, BhIOSpUTE

IMPpaBUJIbHBIC BAPHUAHTBI OTBETOB W 3aAIIMIIUTC

apryMEHTHI, 000CHOBBIBAIOLIHE BBIOOD
OTBETOB)

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

HalpaBJIEHUEM OCH 4) tg(2)

OX yron a, paBHblii... | OTBer: 3)
Wnctpykuus: Ilpounraiite Tekct, BbIOEpUTE
NPaBWIBHBI OTBET M 3aIlUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)

25 | Yron MEX] = | 1=5 YK-2.3.1

Y 1) tze ‘1+155
PSIMBIMHU OIIK-1.3.1
y=x+1y=5+3| 2 tgm:‘iﬁs
OTpeeNseTcs o -
dopmyre: 3) te= ‘1+ 1(-5)
_ | 3-5
4) w'e= ‘1+1:—5
Otget: 1)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
26 | ITpwm perIeHnH 1) ‘5 3‘ OIIK-1.V.1
a8 7
CHCTEMbI  JIMHEHHBIX
o 1 3
ypaBHEHUI 2) ‘4 —T‘
{ x,+3x, =5
4x,—T7x,=8 °




paBUITY Kpamepa 3) ‘5 3 ‘
8 -7
ONPEACIUTEND A
UMeeT BU: 4) ‘1 5‘
4 3
OtBet: 2)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIIMTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

27 | llpu pelieHnn 1) (2;-1) OIIK-1.V¥.1
CUCTEMbl  JIMHEHHBIX 2) wmeton Kpamepa HenmpuMeHuM YK-2.V.3
ypaBHEHHI 3) (12
{x1+ 2x,=10 4 (2;1)

4x, +8x,=1
! - Otger: 2)
METOIOM Kpawtepa Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
MOJTY4YeH OTBET. ... .
IPaBUIbHBIN OTBET M 3allUIIMTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

28 | Pemuth CHCTEMY 1) (1;0;0) OIIK-1.V.1
JIMHEHHBIX YpaBHCHUH 2) (0;1;0)
merosioMm Kpamepa: 3) (0;0;1)

Lf"‘ﬁ"‘i‘f:_:‘fa:':I 4) (1;0;1)
2xy —x, +tx3 =3 ]
= 2%, x, =2 Otget: 4)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUJIbHBIM OTBET M 3alUIINTE apryMEHTBI,
000CHOBBIBAIOIIME BBIOOP OTBETA)

29 | Iloka3arenbHas 1) V2e i OIIK-1.¥.1

(opMa KOMIUIEKCHOTO . an
2) 2et
qrcia o
z=-1+ i umeer BUL; 3) V2e:
4) 2e 5

OrtBer: 2)




Wuctpykuus: IIpountaiiTe TEKCT, BhIOEpUTE
IIPaBUJIBHBIM OTBET U 3alMILUUTE APTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

Monyib 1) 0 OIIK-1.V¥.1
KOMILJIEKCHOTO YHCTa 2) 1
= —i paBeH: 3) 2
4) 5
OrtBer: 2)
Wuctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBWIbHBIA OTBET M 3aIlUIINTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
Kaxoit meTon 1) OIPEEINUTEND | 2) Kpamepa OIIK-1.V¥.1
pEIIeHHs CUCTEMBI CHCTEMBI PAaBEH 6 VK-2.V.3
JIMHEHHBIX 3) onpenenuTens | 4) I'aycca
anredpanvdecKux CHUCTEMBI paBeH
yYpaBHEHUU HYIIIO
HNPUMCHSIOTCS B TOM 5) Marpuua He | 6) OGpatHo#
cirydae, ecliy ... KBaJ[paTHast MTPHIIBI
OTtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)

(Uuctpykuus:  IlpouwrtaiiTe  TekcT u
ycraHoBuTe cootBerctBue. K kaxknon
MMO3HUIIMK, [JAaHHOH B JIEBOM CTOJOIIE,
Mo0EpPUTE COOTBETCTBYIOLIYIO MO3UIUIO
(MM HECKOJIBKO COOTBETCTBYIOIUX) B

IPaBOM CTOJIOLE)

Pemmre marpuunoe Haittn matpuny X u3 ypaBHenns A =X = B, | VK-2.V.1
ypaBHEHHE. rie OIIK-1.V¥.1
Brinonnute _(-1 2 _(—9% —4

IIPOBEPKY. 4= { 3 —4} 5 (23 1[!)




OTtBer:
x=(5 %)

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

OreHUBaHUE TECTOBLIX 3aJaHUM:

- 3amanue KOMOMHHPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 0OOCHOBaHMEM BbIOOpA CUMTAETCS BEPHBIM, €CJIM MPABUIIBHO yKa3zaHa Ludpa
U TIpUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIIONb3yeMble Npu BbeIOOpe otTBera. [lomHoe
COBIIAJICHUE C BEPHBIM OTBETOM OLlIEHUBaeTcs | 0auioM, HEBEPHBIM OTBET WM €ro OTCYTCTBHE —
0 6amoB.

- 3agaHMe KOMOMHUPOBAaHHOTO THIA C BbIOOPOM HECKOJbKHMX BapUaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM O0OOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIHM MPABUIBHO
yKa3aHbl HUGPbI U NPUBEIEHbl KOHKPETHBIE apryMEHThI, UCIIOJIb3yeMble IIPHU BHIOOpE OTBETOB.
[TonHOE coBmageHNe C BEPHBIM OTBETOM OIICHHMBAETCs | Oaimiom, eciu JOMyIIEHB! OMMOKH WIH
OTBET OTCYTCTBYeT — 0 6ayuIoB.

- 3agaHue 3aKpHITOrO THIMA HA YCTAaHOBIIEHHE COOTBETCTBUSI CUHMTAETCS BEPHBIM, €CIH
YCTAQHOBJICHBI BCE COOTBETCTBHS (IIO3UIMM U3 OJHOTO CTOJOLIAa BEPHO COIOCTaBJIEHBI C
NO3ULUAMH APYyroro croibua). [lonHoe coBnazeHre ¢ BEPHBIM OTBETOM OLlEHMBaeTcs 1 Gaiiom,
HEBEpPHBIN OTBET WM ero orcyTcTBUe — 0 O6anios

- 3aJ1aHKe OTKPBITOTO THIIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIM OTBET COBIAACT
C STAJIOHHBIM IO COJEpKaHHIO U NojHoTe. IIpaBuibHBIM OTBET 3a 3ajaHue OLEHUBAETCS B 3
Oayta, eciM JIOMyIIeHa OJHA OImKMOKa \ HETOYHOCTh \ OTBET NMPaBWIbHBIA, HO HE TOJHBINA - 1
Oat, eciu nomyiieHo 6osee 1 ommOku \ OTBET HenpaBUIIbHBI \ 0TBET oTCYTCTBYET — () OAILIOB.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOyueHus1, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, cOAep)Karcs B
JOKaJbHBIX HOpMaTUBHBIX akTax [VYAIIL, perlaMeHTHpyrOmuX MOPSIJIOK U HPOLERypy
IPOBEIECHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIuxcs
I'VAIL

11. Meroaudeckre yKa3aHus AT 00yUYaOIMIUXCs IO OCBOCHHIO JUCITUTUTHHBI

]_IGJ'IBIO JUCHUIIIMHBI ABJISICTCA — HOHy‘leHI/IC CTYJIGHTaMI/I HGO6XO)II/IMBIX 3HaHI/II71,
YMEHHUI M HABBIKOB B 00JAaCTH aHATUTHYECKON T'€OMETPUM U JIMHEHHOW anreOpbl, pa3BUTHE
HpOCTpaHCTBeHHOFO HpC}lCTaBHeHI/IH CTYI[GHTa; B006pa)K€HI/I$I; JIOTUYCCKUX " CUCTHBIX
CIIOCOOHOCTEH; OpPraHW30BaHHOCTH TMPH TMPOBEACHUU OONBIIET0 00beMa BBIYHUCICHHUI,
HUCITIOJB30BAHUA MATCMATUKU 151 peHIeHI/ISI KOHerTHBIX 3aga4, O6€CH€‘-I€HI/I€ OCHOBBI IJIs1
MPUMEHEHUSI MaTeMaTUYECKUX METOJIOB HCCIEAOBaHUS, MOJEIMPOBAHUs, MPOCKTUPOBAHUS,
ONMUpAIOUIYIOCd Ha JaHHYI0 JUCHUIUIMHY, KOTOpbIE WIparoT Bce OONbIIyI0 pPOjib B
COBPEMEHHOI HayKe U TEXHUKE.

11.1. Meroandeckue ykazaHUsl 1T OOYYarOUIUXCSl 1O OCBOCHHUIO JIEKITMOHHOTO
Marepuaia

OcHOBHOE Ha3HAa4YEHHUE JICKIIMOHHOTO MaTepualia — JIOTHUYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SCHOE HM3JIOKEeHHE ydeOHOro marepuana. Ha3HaueHune COBpEMEHHOW JEKIUU B




pamMKax TUCIUILUIMHBI HE B TOM, YTOOBI MOMYYUTh BCIO HH(POPMAIUIO IO TEME, & B OCBOCHUU
(GbyHIaMEHTaJIbHBIX MPOOJEeM AUCHUUIUIMHBI, METOJOB HAy4YHOrO T[IO3HAaHHWSA, HOBEHIINX
JOCTHKEHHUI HaydHOU MbICH. B yueOHOM mporiecce JTeKIUs BBIMOIHIST METOI0JIOTHUECKYIO,
OpraHM3alliOHHYI0 U UHGOpMalUUMOHHYIO GYHKIUHU. JIeKiusi packpblBaeT MOHITHIHBIN
amnmapar KOHKPETHOW oOyiacTh 3HaHus, €€ NpoOJeMbl, AAaeT IeIbHOE NPEACTaBICHUE O
JUCLUILIMHE, TOKA3bIBAE€T B3aUMOCBS3b C IPYTUMH TUCHUILIMHAMH.

[Inanupyemble pe3yabTaThl IPH OCBOSHUH 00yYaIOMMMUCS JIEKIIMOHHOTO MaTepHraa;

— IOJYyYEHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX ONPENEISIETCS LIEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— MOJIy4€HHUE OIbITa TBOPUECKON pabOThl COBMECTHO C MPENoaBaTelieM;

— pa3BUTHE MNPOPECCHOHANBHO-IETIOBBIX  KAauecTB, JIOOBU K TpPEeaMeTy H
CaMOCTOATEIHOI'O TBOPYECKOT0 MBILIJIEHUSI.

— TOSBICHME HEOOXOIUMOIro HHTEpeca, HEOOXOAMMOTO JUIs CaMOCTOSATENIbHOM
paboTsI;

— IOJy4Y€HUE 3HAHMI O COBPEMEHHOM YPOBHE pPa3BUTUS HAyKU M TEXHUKU H O
MIPOTHO3€ UX Pa3BUTHI HA OJIMKaMIINEe TOIbL;

— HAy4YUTBHCS METOJIUYECKH 00pabaThiBaTh Marepuasl (BBIACIATH TJIABHBIC MBICITH H
MOJIO)KEHUSA, TMPUXOAUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSITh HMX B  Pa3IMYHBIX
(bopMyIHupoBKax);

— MOJy4YeHUE TOYHOT'O MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSITHIA.

JIeKIMOHHBI MaTepual MOMKET COIPOBOXKIAThCA JIEMOHCTpauued CciaaijoB u
WCTIOJB30BAHUEM DAa3/IaTOYHOIO MaTepuana TpU TPOBEIECHHUH KOPOTKHX JUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHUS OTAEIbHBIX TEMATUK IO TUCIUILINHE.

CrpyKTypa npeiocTaBieHusl JEKIIHOHHOIO MaTepuaa:
— Ormpenenenyss MaTeEMaTUYECKUX TEPMHUHOB.
—  @opMyIMpPOBKA TEOPEMBI.
— JlokazarenbCTBO TEOPEMBI.
— HNnnmroctpupyroiue npumepsl.

11.2. Meroaudeckne  yKazaHUs JUII  OOydYalOMUXCS IO  MPOXOXKICHHIO
MIPaKTUYECKUX 3aHATUN

[IpakTueckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4yeOHOro
mporecca, 3aKIIovaroIleicss B BBINOJIHEHUH OOydYalOUIMMUCA TOJ] PYKOBOJCTBOM
IpenojaBaTesiss KOMIUIEKCa y4eOHBIX 3aJlaHui C IIeJIbI0 YCBOCHHS HAyYHO-TEOPETHYECKHX
OCHOB Yy4eOHOW JMCHMIIMHBI, NPUOOPETEHHs] YMEHHH M HaBBIKOB, OIbITa TBOPYECKOMH
NeSITEIbHOCTH.

Ilenpt0o  MpakTUYECKOTO 3aHATHS sl oOydarouierocs — sBISeTCS  NPUBUTHE
oOyuarolemMcsi yMEHUN U HaBBIKOB MTPAKTUYECKON AESITEIbHOCTH MO 3y4aeMON AUCLIUITIINHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00y4aroIeMcs MPaKTHYECKUX 3aHATHI:

— 3aKperieHue, yriyojJeHue, paclIMpeHue W JeTalu3alusl 3HAaHUN NpHU pelIeHUH
KOHKPETHBIX 3a/a4;

— pa3BUTHE II03HABATEJbHBIX CIIOCOOHOCTEH, CaMOCTOSTEIILHOCTH  MBIIUICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIAJICHUE HOBBIMH METOJaMHU U METOJMKAMH HM3YyU€HUS KOHKPETHOW ydeOHOM
JUCLUIINHBL,

— BBIpa0OTKa CHOCOOHOCTH JIOTMUECKOTO OCMBICICHMSI TOJYyYEHHBIX 3HAHUN IS
BBITIOJTHCHUS 3aJIaHUI;

— o0ecreyeHre paloHaIbHOTO COYETAaHUS KOJUICKTUBHON U MHIUBUAYaJIbHOU GopM
o0OyueHusl.
@YHKINN MPAKTUYECKUX 3aHATUM:

— IO3HABaTEJIbHAS;



— pa3BHBaIOILAs;

— BOCIIUTATEIIbHAsL.

Ilo xapakTepy BBINOJHAEMBIX OOYYarOIUMCS 3aJaHUil MO MPAKTUYECKUM 3aHATUAM
MOJIPA3IeNAIOTCA Ha:

— O3HAKOMUTEIbHBIE, IPOBOAMMBIE C II€JBI0 3aKpPEIUICHUs] M KOHKPETU3alUH
M3Y4EHHOI'0 TEOPETUUECKOT0 MaTepuana;

— QHAJUTHYECKHE, CTaBAIIME CBOCH IENbl0 TOJIy4YeHHE HOBOW HH(popManuu Ha
OCHOBE (hOpMATH30BAHHBIX METOJIOB;

— TBOpPYECKHE, CBS3aHHbIE C  IIOJY4eHHEM HOBOH  HMHpOpMaLuu  IyTeMm
CaMOCTOSITENIbHO BEIOPAHHBIX MMOAXO0/0B K PELLICHHIO 3a/1ay.

@opMbl OpraHu3alMy MPAKTHYECKUX 3aHATHH omnpenenstorcs B cOOTBETCTBHH CO
crenn(PUIecKUMU OCOOCHHOCTAMHU y4eOHOW TUCHMILIMHBI M LeasiMu o0ydeHus. OHU MOTryT
TIPOBOJIUTHCS:

— B UHTepakTUBHOW (Qopme (pelieHue CHUTyallMOHHBIX 3ajay, 3aHATUs 110
MOJICJIMPOBAHUIO  PEAJbHBIX  YCJIOBUH, JI€JOBbIE WIPbI, HMIPOBOE IPOECKTHPOBAHUE,
MMUTALMOHHBIC 3aHATHs, BbIC3IHBIC 3aHATHS B OpraHM3aluu (MPEINpUATHs), AeTIoBas
yuyeOHasi urpa, poseBas WIrpa, I[CUXOJIOIMYECKHH TPEHUHI, KeHWC, MO3rOBOM IITYpM,
IPYNIOBBIE TUCKYCCHH);

— B HE UHTEpPaKTUBHOHN (hopMme (BBIOJHEHUE YIPaKHEHUH, pellieHre TUIIOBBIX 33/a4,
peleHre CUTYAIllMOHHBIX 33a]1a9 U JIPYToe).

Metoauka npoBeIeHHs] MPAKTUUYECKOT0 3aHATHSI MOXKET ObITh Pa3lM4YHOM, IPU 3TOM
BaXHO JIOCTHIKECHHE OOIIEH e TUCIUTUIHHEL.

TpeboBaHust K MPOBEAECHUIO IPAKTUUECKUX 3aHITUN

[IpakTHyeckue 3aHATHA HAYUMHAIOTCA C 3al0MCH B OKYpPHal MpenojaBaTess
IPUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBABISACTCS TEMA IPAKTUYECKUX 3aHATHH.

[IpenogaBaTensb YMTAeT yCIOBHE 3a7add U INPEUIaraeT CTYIACHTaM CaMOCTOSITEIBHO
peLUTh 3a7jauy, UCIIOJb3Yysl 3HaHUs, OJYyYEHHbIE CTYI€HTOM Ha JieKuuu. CTyJeHT, KOTOPBIH
MEPBBIM PEIIWII 3a7ady, BBI3BIBAETCS K JOCKE. B ciyyae ecim CTYACHT NPaBWIIBHO PEIInI
3ajady, OH mosyyaer 5 OamnoB. Ecnu cTyneHT pemiaer 3aaayy ¢ MOMOIIBIO IpenoaBarers,
TO moiy4aer 4 Oaita. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJIIOYAs OLIEHKY
MIOCEIIAeMOCTH) TepeBoJsATcs B OOHychl (kadecTBO) oT 0 1m0 5 OGamioB. DT OOHYCHI
N00aBISIOTCS K 001Iel cymme 0ayioB B paMKaxX MOJYJIbHO-PEHTUHTOBOI CHCTEMBI.

CryneHtaM BbLIaeTCs JIOMAallHEe 3aJaHHe B BHUJAE 3aJlad, KOTOpbIE OHU CHAIOT B
YCTaHOBJIEHHBIE CPOKH.

11.3. Meroaudeckne  ykazaHUs JUISI  OOydYalOMUXCS 1O  MPOXOXKICHUIO
CaMOCTOSITENTLHOUN pabOTHI

B xop€e BBINMOTHEHUST CaMOCTOSTENHHOM padOThI, 00YYAIOIINIICS BBITIOIHSIET PadoTy 10
3aJIaHUIO U TIPH METOJAMYECKOM PYKOBOJICTBE MperoAaBarens, Ho 0e3 ero HemocpeJACTBEHHOTO
y4acTHsl.

Jlna oOyuaromuxcst o 3a04HOi popme oOyueHus, caMocTosATeIbHas paboTa MOKET
BKJIIOYATh B C€0S1 KOHTPOJIBHYIO PaboTYy.

B mporiecce BBITIOTHEHUSI CaMOCTOSATENBHON paboThI, y 0Oydarotmerocs GopMupyercs
1enecoo0pa3Hoe IUIaHUPOBaHHWE pabodyero BPEMEHM, KOTOpOE MO3BOJIAET UM pa3BUBATh
YMEHHSI U HABBIKM B YCBOSGHUHM U CHCTEMAaTH3allUU MPUOOpPETAeMbIX 3HAHUU, 00eCTIeYnBaET
BBICOKHN YpPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYCHHS, MOMOTAaeT IOJyYUTh HABBIKH
MOBBIIIEHUS TPOGECCHOHATHLHOTO YPOBHSI.

MeroandyeckuMyd ~ MaTepuaJaMd, HaNpaBSIOMMMH  CaMOCTOSATEIBbHYI0  paldoTy
00yUaIOIIUX CSISIBIISIFOTCS:

— y4eOHO-METOAMYECKUI MaTepHall 10 JUCIUILUINHE.



11.4. Meroanyeckue yKa3aHus JUIsl OOyYaroIIUXCA MO IMPOXOXKIECHHIO TEKYIIETO
KOHTpOJISL YCIIEBAEMOCTH.

Texkymuil KOHTpOJIb YCIIEBAEMOCTH IIPEAYCMATPUBAECT KOHTPOJb KadecTBa 3HAHUHU
00y4aroIuxcsi, OCYIIECTBISIEMOr0 B TEUEHUE CEMECTpPa C 1IeJIbI0 OLIEHUBAHUS X0/1a OCBOCHHS
JUCLUIUINHBL.

B Tteuenune cemectpa B cucreme aucTtaHimoHHoro oOydenuss ['YAII B dopwme
TECTUPOBAHUS NPOBOJAATCA JBE IPOBEpPOUYHBbIE pPAOOTHI IO PpEUIEHHIO 3ajad U OJUH
TEOpeTUYecKuil onpoc (rmepeueHb BOMPOCOB i TECTOB pa3MelieH B «baHke BOMpPOCOB» B
cucreme quctanimonHoro ooyyenus ['Y AIT).

Pe3ynbTarhl TEKyIEro KOHTPOJIS YCIIEBaeMOCTH OyIyT YYUTHIBATHCS MIPH MPOBEACHUN
MPOMEXKYTOUHOM  aTTecTanMd (IpU  HMCHOJb30BAaHUM  OAJbHO-PEHTHUHIOBOM  CHCTEMBI
OLICHUBAHUS, KAXKIBIH BUJ KOHTPOJIA OICHHBAeTcs B Oamiax, U3 KOTOPBIX (OpMHUpYyETCs
WUTOTOBBIN PE3YJITAT).

11.5. Meroaudeckue  ykazaHUs JUII  OOYYAIOIIUXCS IO  MPOXOKICHHIO
MIPOMEKYTOUHOM aTTECTAlUU.

[IpomexxyTrounast —arrectanusi OOydYalOMUXCA  MPEAYCMaTPUBACT  OIEHUBAHHE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YJIbTaTOB 00y4YeHHs 1o nucuuiuiiHe. OHa BKIIIOYAET
B ceOst:

— 9Kk3aMeH — (opMa OLEHKH 3HAaHUH, MOJIYYEHHBIX OOyYaromMMmcs B IIpolecce
W3Y4YeHHUsS] BCEH JUCIHUIUIMHBI WJIM €€ YacTH, HABBIKOB CaMOCTOSITENBHON paboThl,
CIIOCOOHOCTH TPHMEHSATh WX JUIS PEIICHUS MPAKTUYCCKUX 3aJad. JK3aMeH, KaK IMPaBuUIIo,
MIPOBOJIUTCS B MEPUOJ IK3aMEHAIMOHHOM CECCHM W 3aBEPIIAETCS aTTECTAMOHHOM OLIEHKOM
COTIUYHOY, «XOPOIIIO», «yAOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHO.

Cucrema OLEHOK IPU NPOBEJECHUU MPOMEXKYTOUHOW ATTECTALUU OCYLIECTBISETCA B
cooTBeTCTBUM ¢ TpeOoBanmsmu [lomoxennii «O TeKylmieM KOHTPOJE YCIIEBAGMOCTH H
MPOMEXYTOUHOH arrecranuu cTyfaeHToB ['YAIIL, oOywarommxcs mo mporpamMmam BBICIIETO
obpazoBanus» U «O MOMYJIBHO-PEUTHHTOBOM CHUCTEME OIEHKH KadyecTBa Y4eOHOH paboThI
cTyneHToB B 'Y AID.
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