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AHHOTaUs

Jucuumnnuna «MaTtemaTuka. AHaIUTHYeCKasi TeOMETpUs U JIMHEHHas anredpa» BXOIUT B
00pa3oBaTeNbHYIO MPOTPaMMy BBHICIIETO0 OOpa3oBaHHS — TWporpamMmy OakamsaBpuara IO
HaIpaBjeHUI0 MOATOTOBKH/ crienuadbHOCTH 27.03.03 «CHUCTEeMHBIN aHaAIW3 WU YIPABICHUE)
HarpaBjieHHOCTH «Teopust 1 MaTeMaTH4YeCKUe METOJbl CUCTEMHOTO aHajIu3a U YIPABICHUS B
TEXHUUYECKUX, SKOHOMUYECKUX M COIMANIbHBIX cucTeMax». Jlucuumimna peanusyercs kadenpoi
«Nely.

JlucuuniauHa HaleJaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-2 «CrnocobeH ompenensaTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM U BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIICHUs, UCXOS U3 NEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

OIIK-1 «Criocoben aHanmM3upoBaTh 3a71a4u MpoheCcCUHOHATHHOU IeATeILHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK M MaTEMAaTUKI»

CopepxaHue TUCIUILUIMHBI OXBAaThIBA€T KPYr BOIMPOCOB, CBS3aHHBIX C Teopuen
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMH JIMHEWHBIX YpaBHEHUU, JIMHEWHBIMU TMPOCTPAHCTBAMHU,
BEKTOPHOH anreOpol U aHATUTHIECKON TeOMEeTPHECH.

[IpenogaBanue MUCIHUIUIMHBI MPEIyCMATPUBACT cleayronue (HopMbl OpraHU3aNUuN
y4eOHOro Tpolecca: JeKyuu, HNpaKkmudecKkue 3aHAmus, CaMoCmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe IK3aMEHa.

OO0miass TpyAO0EMKOCTh OCBOEHHS JMCLUHUILIIMHBI COCTaBISET 5 3adeTHbIX enuHul], 180
4acoB.

SI3pIK 00yUYeHUs IO JUCIMILTUHE «PYCCKUMA »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SBJISICTCS Ba)KHOW COCTABHOM 4aCThIO Kypca BbBICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCell cucTeMbl BBICHIETO O0pa3oBaHUS COBPEMEHHOTO  CHEIMAINCTa M HM3y4aer
IIPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOLIEHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3yuenne  JaHHOM  JUCLMIUIMHBL — HO3BOJSIET  Pa3BUTh  IPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTA; CTUMYJIHMPYET €ro BOOOpaXEHHE, pPa3BHBAECT €ro CYETHBIC
CIOCOOHOCTH; TO3BOJISIET JEMOHCTPUPOBATh LIEIEYCTPEMIEHHOCTb, OPraHM30BAHHOCTD IPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX IMOJIOKEHUI OOYCIIOBJIEHA T€M, YTO MaTeMaTHKa SBISAETCS HE
TOJIBKO MOIIHBIM CPE/ICTBOM pEILLEHHsI MPUKIATHBIX 3a/1a4 U YHUBEPCAJIbHBIM S13bIKOM HAyKH,
HO TaKXe€ U 3JIEMEHTOM OOIIel KyIbTypHI.

MareMaTHueCKUe METOAbl UCCIIEAOBAaHMS, MOJAEIUPOBAHUSA, IPOEKTUPOBAHMS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUIUIMHY, HTPAIOT BCE OOJIBIIYIO POJIb B COBPEMEHHOM HayKe
U TeXHUKE. B 3HaUnTEeNbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOIIMMCS Pa3BUTHEM HayKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKke KOMIbIOTepU3alel MpakTUYecku Bcex obnacteil 3HaHMi. BO3MOXKHOCTH yCIEIIHOrO
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbSABISIEMbIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBnsieTcs (HOpMUPOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTYMEHTUPOBAHHO M SCHO
CTPOUTH YCTHYIO M IMCHMEHHYIO PEYb.

1.2. JlucumniavHa BXOJUT B COCTaB 00s3aTeNbHON YacTH 00pa3oBaTeIbHON MPOrpaMMBI
BhICHIer0 oOpa3oBanus (nanee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0OYyUEHHS MO AUCLUUILUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00janaTh CieTyOLUMU
KOMITETEHIMSIMU FJTH WX 9acTsMH. KoMIeTeHIIMY ¥ WHAWKATOPBI UX JTOCTHIKECHUS TIPUBEICHBI B
tabmuie 1.

Tabmuna 1 — [lepeuenb KoMIETEHIMI ¥ UHAUKATOPOB UX JTIOCTHIKEHUS

Koo u
Kareropus (rpymnmna) Kon n HanMeHoBaHUEe HHIMKATOpa
HaNMEHOBaHUE
KOMIIETEHIIAH JTOCTHKEHUS] KOMIIETEHIIAHN
KOMITETEHIIN U

VYK-2.3.1 3HaTh BUABI PECYPCOB U
OTpaHUYEHUS AJIs PELIEHUS OCTaBIEHHbIX
3aj1a4
VYK-2.V.1 ymeTs NpoBOIUTH aHAJIN3
MOCTaBJIEHHON LIeH U (POPMYJINPOBATH
3aJlau, KOTOpPbIE HEOOXOMMO PEIINUTh JIJIs
ONTUMAJIbHBIE
YHuBepcanbHble ee IOCTHKEHUS
CIocoObl UX
KOMIIETEHIIUU VK-2.V.3 ymeTs BoIABUTATD
pELIeHNUs, UICXOAs U3 . .
allbTepHATUBHBIC BAPUAHTHI IEHCTBUH C

VYK-2 Cnocoben
ONPEIEINATh KpyT
3aJ1a4 B paMKax
IIOCTaBJIEHHOW LIENH
U BBIOUpATh

EHCTBYIONTUX
a1 m [eJTbI0 BRIOOpA ONTUMAJIBLHBIX CIIOCOOOB
MPaBOBBIX HOPM,

peIIeHus 3a/1a4, B TOM YUCJIE C IIOMOIIBIO
HAMEIOIIUXCS

U(POBBIX CPENICTB
pecypcoB u

o YK-2.B.2 B1aseTh HaBbIKaMu BBIOOpA

OTpaHUYCHUHN

ONTHMAJIBHOTO CII0co0a pCHICHUS 3a4a4 C




Y4E€TOM HMEIOIINXCS YCIOBUH, PECYPCOB U
OrpaHUYECHUN
OIIK-1 Cnocoben
aHaJIM3UPOBATH
3a/1auu
npodeccuonanshoit | OIIK-1.B.1 Bnageer HaBBIKAMU PEIICHUS
Ob6menpodeccuonanbHble | 1eATEILHOCTH Ha npodeccuoHaNbHBIX 33]]a4 Ha OCHOBE
KOMITETCHIIMH OCHOBE TIOJIO)KEHUH, | 0230BBIX €CTECTBEHHOHAYYHBIX U
3aKOHOB M METOJIOB | MAaTEMAaTHUYECKUX 3HAHUUI
B obOnactu
€CTECTBEHHBIX HAYK
1 MaTEMaTUKHU

2. Mecro nucuuruinHbL B cTpykType OI1
Jucuunnuna He Oasupyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYIEHTaMHU MPHU
W3YYCHUHU B BY3€ KaKHX JIMOO TUCITUTUINH.
3HaHus, MOIYYEHHbIE IPU U3YYEHUU MaTepuana JaHHOM JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK U UCIIOJIB3YIOTCS ITPU U3YUYECHUU APYTUX AUCUUILIAH:
- Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKAsi CTATUCTHKA

3. O0beM u TpyI0EeMKOCTh JTUCIUIINHBI
Jlarable 00 00mEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMECTpaM) MPEICTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUILITUHBI

TpynoemMkocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
Nol
1 2 3

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

nexiuu (JI), (dac) 34 34

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

qac

naboparopusie pabots (JIP), (dac)

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

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

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJOEMKOCTH JUCIUILTAHBI MO pa3esiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI M UX TPYAOEMKOCTH IPUBEACHBI B TAOTHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh
Paznensl, TeMBI JUCITUTUIHHEI Jlexmn I13 (C3) JIP KII CPC
(uac) (uac) (gac) (uac) (gac)




Cemectp 1

Pasnen 1. KoMIuiekcHbIe uncia u 6 8 10
MaTpHIIbI

Paznen 2. CUCTeMBI TMHENHBIX 6 9 8
YpaBHEHUI

Pazgen 3. JIuneiinsie mpocTpaHcTBa 5 0 8
Pasnen 4. BekTopsl 6 8 8
Pasnen 5. IpsiMast Ha TUIOCKOCTH 4 4 8
Pasnen 6. IIpsamast U IIIOCKOCTE B 4 5 8
POCTPAHCTBE
Pasznen 7. Kpusbie BTOporo nopsiaka 3 0 8
Hroro B cemecTpe: 34 34 58
Hroro: 34 34 0 0 58

[IpakTHyeckas MOArOTOBKA 3aKIIOYAae€TCS B  HEMOCPEJACTBEHHOM  BBIMOJIHCHUH
OoOy4JaromMMHUCS  OMNpPENEJICHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oy;ayei

po(heCCHOHATBHOMN NEeATeIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIGKIIMOHHBIX 3aHATUH.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA ITPUBEICHO B TA0HIIC 4.

Tab6nuia 4 — ConepxaHue pa3zesioB U TEM JEKIIMOHHOTO UK

Howmep pasnena

HazBanue u COJACPKaHNC Pa3CJIOB U TCM JICKIHMOHHBIX 3aHATUH

1.

IlonsiTe KOoMIIEKCHOTO YKcia. JIecTBUS HaJ KOMIUIEKCHBIMHM YHCJIaMU B
anrebpanveckoir (opme. JleiicTBUS HaJ KOMIUIEKCHBIMH YHCIaMH B
TpuroHomerpuueckoi opme. @opmyna Myaspa. U3BneueHne KopHs u3
KOMILIEKCHOTO Yncia. (2 yaca)

[Tonsitue matpunpl. JIuHelHble omnepanuu Haja maTpuuamu. JInHelHas
3aBUCUMOCTh W HE3aBUCUMOCTh MaTpull. TpaHCIOHUpPOBAHWE MATPUILL.
YMHOXeHHE MaTpuIl. MHOTOUJIEHBI OT KBaIpaTHBIX MaTpuIl (4 yaca)

Omnpenenurenu u ux cBorictBa. O6paTHas Marpuua. Pemenue npocTedmmx
MaTpU4HBIX ypaBHEHUH. MaTpuuHbli METOJ PEIICHUS JMHEHHBIX
ypaBHEeHMH. (2 yaca)

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

CoOcTBeHHBIE 4YHCIIa U COOCTBEHHBIE BEKTOPBI KBaJIPATHBIX MATPHIIL.
DYHKIIUU OT KBaJpaTHBIX MaTpHI] (2 yaca)

JIuneininple npoctpaHcTBa. Ompenenenue W npuMmepsl. basuc u
KoopauHaThl.  JluHeliHble mpeoOpa3zoBaHMd. Marpuna  JIMHEHHOro
npeoOpaszoBanud. (5 4acoB)

I'eomerpuueckue BekTopsl. OCHOBHBIE onpenieneHus. JInHeliHbie onepanuu
HaJl BeKTOopaMu. JInHeitHas He3aBUCUMOCTh BEKTOpOB. basuc. KoopauHaTsl.
Cucrembl KOOPAMHAT HA MJIOCKOCTH U B TPOCTpaHCTBE (4 yaca)

CkansipHO€ TpOM3BEICHIE BEKTOPOB. BEKTOpHOE MpOoU3BeIeHNE BEKTOPOB.
CwMmeliaHHOe TPOU3BeIEHNE BEKTOPOB. (2 yaca)

VYpaBHeHUsI NPAMON Ha TIOCKOCTH. 3aJjayd Ha COCTABJICHUE YpPaBHEHMI
npsiMoid. (2 Jaca)

Yron Mexay NpsiMbIMU Ha TUIOCKOCTH. PaccTostHUE OT TOYKHU 10 IPSMOM Ha




wiockocTu. Paccrosinne Mexay napauiebHbIMU OPsIMBIMU. (2 yaca)

6. YpaBHeHHUsI IJIOCKOCTHU. 3ajaHue MPSIMOI B TpocTpaHCTBe. (2 yaca)

Yron Mexny INIOCKOCTAMH. YTOI MEXIy IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTossHME OT TOYKM [0 IUIOCKOCTH.
PaccrosiHre Mexny nmapajiesIbHBIMHU IUIOCKOCTSAMH. Paccrosinue oTr To4ku
JI0 IIPSIMOY B IPOCTPAHCTBE. (2 yaca)

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

nopsaka. KaHoHnueckue ypaBHEeHUs1 KpUBOM BTOporo nopsjaka (3 yaca)

Ta6ymma 5 — [IpakTrdeckue 3aHsITHS U KX TPYJ0EMKOCTh

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

N3 Hux Ne
DOopMBIIPAKTH o
Ne N Tpynoem- | mpakTU4eCKOH | pas3zaeia
i Tembl IpakTUUECKUX 3aHATUI 4ECKHX kocTh, (4ac)| moarotoskn, | aucw-
3aHATUN
(gac) JIMHBI
Cemectp 1
1. | JeiicTBus HaJ KOMILICKCHBIMU Pemenue
YUCIaMU B alredpandeckoi 3a1a4 2 1
dbopme. Tpuronomerpuieckas
(dopMa KOMIIEKCHOT'O YHCIIA.
2. | JleficTBUS HaJ KOMILJICKCHBIMA Pemenue
YHUCJIaMU B 3a7a4 2 1
TPUTOHOMETPHUECKOH popme
3. JInnelHble onepanuu Haj Pewenne
MaTpULIAMHU. 3a1a4y 9 1
TpaHcrIOHMpPOBaHUE MATPHLI.
YMHOXKEHNE MaTPUI]
4. KontponsHas padora Nel Pemenue 2 1
3a/1a4y
5. | Beluucnenue onpenenuTenei. Pewenue
OG6parnas matpuriia. Pemenne 3a1a4 2 2
MaTPUYHBIX YpaBHEHUI.
6. Matpu4Hblii METOJ peLICHUS Pewenue
CUCTEM JIMHEHHBIX YpaBHCHUH. 3a7a4 2 2
Meton Kpamepa
7. Meron I'aycca Pemenne 2 5
3a/1a4
8. KontponsHast pabora Ne2 Permenne 3 5
3a/1a4
9. PasnosxeHue BEKTOPOB 1O Pemenue
6a3ucy. Boruncnenue 3a1a4
KOOPJMHAT TOYEK B 00IIeH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10. CkansspHO€E TPOU3BENECHNE Pemenue 9 4
BEKTOPOB 3a/1a4y
11. BekropHoe u cmenanHoe Pewenne 2 4
IIPOU3BENCHUS BEKTOPOB 3a1a4
12. KonTtponbHast pabora Ne3 Pemenue 2 4




3ajad
13. VYpaBHeHUsI IPAMOIL Ha Pemenue 2 5
IJIOCKOCTH. 3aja4
14. 3azayu Ha MPSMYIO 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. JlabopaTopHbIE 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEJCHBI B Ta0IULE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIO0EMKOCTb
N3 HuX Ne
Ne Hanmenosaame TaGOpaTOpHEIX pasoT TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
/o (gac) MMOJATOTOBKH, | JMCIIHI
(gac) JIMHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHHe/ BHITOIHEHUE KypCOBOU pabOTHI

VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIuxcs
Bunsl camoctosTensHON paboThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0IUIE /.
Tabmauna 7 — Bunbl camocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 1,
Bua camocrositensHOM paboTh
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
15 15
qucturaHbl (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIIO 15 15
ycneBaemoctu (TKVY)
Homamraee 3aganue (/13) 15 15
KonrtposbHble paboTsl 3a04HrKoB (KP3)
IToaroroBka K MpoMeXyTOYHOU
13 13
attectrauuu (ITA)
Bcero: 58 58

5. Ilepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOMIMXCS IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-MeTOAMYECKHE MaTepHalbl A CaMOCTOSATEIbHONW paboThl OO0YyYaromIMXCsl YKa3aHbl B
.. 7-11.




6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3AAHUIN

[lepeuenb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUMN IIpUBeieH B Tabmuie 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Komiuectso
SK3EMIUIIPOB B
Ug_ll_ﬂil;/ec bubnmorpaduueckas ccpiika oubmoreke
(KpoMe AIIEKTPOHHBIX
AK3EMILISIPOB)

YK 514 BBK Bexnemumiera JI.A., Ilerpouu A.1O., Uybapos U.A. 200
22.151 642 COopHUK 33a11a9 110 aHATUTHIECKON T€OMETPUHU U

nuHeHHoM anredpe: Yueb. mocobue / [lox pen. /1.B.

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

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

I'VAIL, 2019. — 51 c.
http://e.lanbook.co | bekiemumies, JI.B. Kypc aHanuTu4aeckoil reOMeTpUH U OBC Jlanp
m/book/58162 JIMHEHHOHN anreOpsl. [DNeKTpOHHBIH pecypc] —

OnextpoH. nad. — CII6. : Jlanb, 2015. — 448 c.
http://e.lanbook.co | Bekmemurera, JI.A. COOpHHUK 3a1a4 [T0 aHATUTHIECKOM 3BC Jlanb
m/book/72575 TeOMETPHH U JIMHEIHO# anredpe. [DaeKTpoHHBIH pecypc]

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

[letpoBuy, N.A. UybapoB. — Dnextpon. gan. — CII6. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Havana nuHeiHo# anreOpsl 1 ObC Jlanb
m/book/71997 aHAJTUTUYECKast TeOMETPHS : yuebHoe mocodue / A. 1.

HoBukoB. — Mocksa : DU3MATIIAT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1aun MOBBINICHHON TPYIHOCTH JUIS ObC Jlanb
om/book/115483 CTY/IEHTOB BY30B : yuebHoe mocobue / V. B. sanos, O.

K. UBanosa, O. A. OxyHeBa, H. A. TonueHHUKOBA ; 101

penakuueii W. B. IBanoa. — Cankr-IletepOypr : Jlanb,

2019. — 156 ¢

Wenesa, A. M. Jlunetinas anreOpa. AHaIATHIECKAS OBC Jlaus
https://e.lanbook.c | reomerpus : yue6HOe mocodue / A. M. Usnesa, I1. U.
om/book/152265 IMpunyrxkas, Y. I. YepHsix. — 5-e u3a-e, UCp. U A0, —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemuies, /1. B. Kypc ananuTudeckoii reoMeTpuu u 3BC Jlanp
om/book/58162 JMHEHHOU anre6ps : yuebnuk / /1. B. Bexiemuries. —

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

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

om/book/48192 anredpa ¥ aHATUTUYECKasi TEOMETpHUS : yueOHOe mocooue
/I1. C. I'eBopksiH. — Mocksa : ®DUSMATIJINUT, 2011. —
208 c.

https://urait.ru/bco | Juneitnas anreOpa 1 aHATUTHYECKAsI TEOMETPHS:

de/436467 yueOHUK ¥ npakTukyMm 1iist By30B / E. I'. IInoTHuKOBa, A.
I1. Banos, B. B. Jlorunoga, A. B. Mopo3oBa; mox
penakuuei E. I'. ITnotHukoBoii. — Mockaa:
MsparensctBo HOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Cabutos, . X. Jluneiinas anrebpa u

00de/493221 aHaJIMTUYeCKasi FeOMeTpus: yueOHoe mocodue Juis

By30B / 1. X. Cabutos, A. A. Muxares. - 2-¢ U31.,
ucnp. u gon. - Mocksa: UznarensctBo FOpaiir, 2022.
— 258 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/bc | ITaxomoBa, E. I'. Jluneiinas aiaredpa u

00e/434042 aHanmuTH4YecKas reomeTpusi. COOpHUK 3a1aHuit:
yaeOHoe rocobue /it 0akaaBpuara U CrieluaInTeTa
/ E. T'. ITaxomoBa, C. B. PoxkoBa. - Mockaa :
WznarensctBo Opaiit, 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. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOI ceTH «VHTepHeT»
[epeuenn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHEeT», HEOOXOMUMBIX [UIi OCBOCHHUS HCIHILUINHBI
npuBezeH B Tabnuue 9.

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

8. Ilepeuenr nHHOPMALMOHHBIX TEXHOJIOTHIA
8.1. [lepeyenp mporpaMMHOTO oOOeCHeueHHs, HCIOJIb3YEeMOro IPH OCYIIECTBICHUU
00pa3oBaTENLHOTO MpoIecca MO JUCIUILIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAMMHOTO oOecrieueHus npeacTasieH B Tadmuie 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecreyeH s
Neo /it HaunmeHnoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4. Wolfram Mathematica

8.2. IlepeucHb HH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTUHE

[Tepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

9BC Jlanp

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepHaIbHO-TEXHMUYECKON 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CocTaB MaTepHalbHO-TEXHIUYECKOH 0a3bl

No HanmenoBanue coctaBHOM YacTu Howmep aynuropuun
n/m MaTepUaIbHO-TEXHUUYECKOMN 0a3bl (TIpu HEOOXOMMOCTH )

1 | Yuebnas ayauropus Ui 3aHATUN JEKIIMOHHOTO TUMA, 3aHATHH | yn. [acremno, n. 15,



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

CEMHUHApCKOr0 THUMA, TPYNNOBBIX W  WHAMBUIAYANbHBIX | ayauropus Ne31-02
KOHCYJIbTAllU{, TEKYIIEr0 KOHTPOJIA M  IIPOMEKYTOYHOHN
arrectauuu. OcHamenue: Crnenuaau3upoBaHHas —MeOelb;
TEXHUYECKHE  CpeACTBa  OOydeHus,  CiIyxamue  JJis
npejcTaBieHus yueOHoW HMHpopManuu OOJIBLION ayJUTOPUH;
Ha0Op AEMOHCTPALIMOHHOTO 000PYIOBaHHS

2 | YuebHas ayautopus Jid NPAKTHUECKUX 3aHATHH, 3aHatuil | yn. [acremno, m. 15,
CEeMMHApCKOr0  THIA, TIPYNNOBBIX M  WHIAMBUAYAIBHBIX | aymuropus Ne24-16
KOHCYJIbTAllMi, TEKYyIIero KOHTPOJIS M IPOMEXKYTOUHOU
arrectauuu. OcHamenue: Crenuanu3upoBaHHas —MeOenb;
TEXHUYECKME  CpelIcTBa  OOy4eHHs,  Cilyxauue  Juid
npeacTaBieHus yueOHoW uHGopMau OOJIBIION ayIUTOPUU;
NIEPEHOCHOM HAbOp JEMOHCTPALIMOHHOTO 000PYI0BaHMSI

10. OueHouHble cpecTBa IS IPOBEICHUS TPOMEKYTOUHOM aTTECTAIMH
10.1. CocTaB OIIEHOYHBIX CPEIACTBIJIS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE TPUBEACH B Tadbnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIS IIPOBEACHUS TPOMEKYTOUYHOHN aTTeCTaIluu

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI OOYYaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-6annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKana paKTep (bopep

— oOyyaromuiicss TIayOOKO U BCECTOPOHHE YCBOMWJI IPOrPaMMHBIM
MaTepHal;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOH JHUTEPATYpHI,
TECHO MPHBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHHS C MPAKTUYECKON
JeSITeTbHOCTBIO HAIIPABIICHMUS;

— yMeIJio 00OCHOBBIBAET U ApPTYMEHTUPYET BHIIBUTAEMbIC UM HJIEH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIJICET CHCTEMOM CIeUAIU3UPOBAHHBIX MOHITUH.

«OTIIMYHO»
GaduTCHO»

— o0OyyJarouiicss TBEPI0 YCBOWII MPOTPAMMHBINA MaTepHal, TPaMOTHO U
MO0 CYLIECTBY WM3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOEHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATEbHOCTHIO
HaIlpaBJICHUS;

— apTyYMEHTUPYET HayIHBIC MTOJIO0KEHNUS,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIAJICET CUCTEMOM ClIelIMAIN3UPOBAHHBIX TOHITHH.

(XOPOLIO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiuibHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIECTBEHHbIE OIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHECHHHM 3HAHMM
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss He YCBOWJI 3HAYUTEILHOM YacTH MPOrPaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«He 3aUTCHO)

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHCHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHHS,
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJILHBIC 3aIaHUS WK HHBIC MATCPHAIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

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

Ne i/t

Kon

Ilepeuenp BOIPOCOB (3a1a4) A SK3aMeHa
p P (sana) 1 WMHJMKaTOpa

3aganue 1.

1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anredpandeckoil popme 3anvcu
(54 2i) = (6 + 5i)

Otser: 20+37i

2) BepHo sn yTBepkacHuUE: «/leiicTBUTEIbHAS YaCcTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckoi popme
3aIlMCH paBHA MTPOU3BEAECHUIO JEHCTBUTEIBHBIX YaCTE
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

OTBer:

yTBep:kaeHue: «JleidcTBUTe/JbHAST YaCTh NPOM3BEACHUS
KOMILUIEKCHBIX 4HceJl B ajredpamveckoi ¢opme 3anucu

BbIYUCJIHETCHA Kak pa3HOCTb nponsnenemm
AEMCTBUTEJbHBIX YacTell U MPOM3BEACHUS] MHMMbIX YacTeu
COMHOIKHUTeJIe»).

3amanue 2.

1) BbruuciuTh NpoU3BeCHNE KOMIUICKCHBIX YUCENT B
anredpandeckoi popme 3anucu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

2) BepHo yn yTBepkIcHuUE: «/leiicTBUTEIbHAS YaCcTh
MIPOM3BEICHUST KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMMCH BBIUUCISAETCS KaK PAa3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIbHBIX YACTEH U MPOU3BEICHUS MHUMBIX YacTeU

YK-2.V.1

Hegepno (BepHBIM 0TBETOM SIBJISIETCH




COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«JlelicTBUTEJbHAS 4YacThb TMPOU3BEAEHUSA KOMILIEKCHBIX
yuces B ajredpandyeckoii popme 3anucu BbIYMCIISETCH KaK
Pa3HOCTL TNPOM3BEeJAECHUS JAeHCTBUTEJIbHBIX YacTeil u
NMPOU3BeIeHUS] MHMMBbIX YacTell COMHOXKUTEJIeH).

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

OrBer: 40-5i

2) BepHo sn yTBepkacHuUE: «/leiicTBUTEIbHAS YaCTh
MIPOM3BEICHUST KOMIUICKCHBIX YHCEIT B anredpandeckoit popme
3alMCH BBIUUCISETCA KaK CyMMa IPOU3BEICHUS
JICCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTE
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«JleiicTBUTEILHASL YACTH NMPOU3BEAEHNSI KOMILJIEKCHBIX YK Cesl B
ajnreopanyeckoid ¢Gopme 3anucH BBIYHCISAETCHA KaK Pa3HOCTH
Npou3BeleHUs1 [1eiiCTBUTEIbHBIX 4YacTeidl M MNPOU3BeIeHUsA
MHHMMBIX YaCTeil COMHOKHUTeIen»).

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

OtBet: 52-77i

2) BepHo nu yrBepxkaeHue: «JleiicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEJ B alreOpanyeckon popme
3alMCH BBIYUCIISAETCS KaK IPOU3BEIECHUS MHUMBIX YacTel
cOMHOXxHUTeNeN». OTBET apryMeHTUpYITE.

OTtser: Hesepno (BepHBIM OTBETOM AIBJIAICTCSH
yTrBepaaeHne: «JleiCTBUTEJbHAS 4YACTh MNPOU3BeEACHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdyeckod ¢opme 3anucu

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

3aganue 5.

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

Otget: 60-51i
2) Bepno nu yrBepxaenue: «I[IpousBeeHne KOMIUICKCHBIX YHCEI
B ayireOpandeckoil (hopme 3amucu MOXKET OBITh BBIYHCIICHO IO




NpaBUIy BBIUUCICHUS NPOU3BEACHUS MHOrOWwieHOB» OTBET
apryMEeHTUPYUTE.

Otger: BepHo (IpH 3TOM HYKHO YUYHTHIBATh, 4TO 2= - 1)

3ananue. YK-2.V.1
1) BbIYUCIUTD TPOU3BEICHNUE KOMIUICKCHBIX YHCEL. VK-2.B.2
a, = S{cusg + i sin E] n Z,= ?{cus;z+ i s:'n;—T]
T a - T -
OTBert: 35((‘05‘; + i sin E) = 35i
2) BepHo nm yrBepkaeHue: «Jlyisi BBIYMCICHUS TPOHM3BEICHUS
KOMIUIEKCHBIX ~ 4YHCel ~ HEeoOXOAMMO  3amucaTh UX B
anreOpanyeckoM Bue». OTBET apryMEeHTHPYHTE.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KAeHMe:
«IIpn BBIYMCJIEHMH TNPOM3BeJCHHSI KOMIUIEKCHBIX 4Hcel B
TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJjbTara
BbBIYMCJISIETCH KaK Ipou3BeleHHe MOAYJeid MHOXKHUTeIeH, a
apryMeHT 4MCJIa paBeH CyMMe apryMeHTOB COMHOKHTeJIeil»).
3agaHue. VK-2.V.1
1) BbruuciuTh 4acTHOE KOMILJIEKCHBIX qucell B VK-2.B.2
TPUTOHOMETPUUYECKON (hOpMeE 3aIUCH.
g (14
10(cos—+1i sin—
Zy 10(cosy Tishny)
Z, S(cos=+izin-
T - - T o »
OtBer: 2 (EDSE +i smg) =3 +i
2) Bepuo nu ytBepxkaeHue: «lIpu BBIYMCICHHH YacTHOTO
KOMIUIEKCHBIX YHCET MOJYJIb U apTyMEHT pe3yJbTaTa SIBJISIOTCS
pe3yspTaTaMH AeJIEHUS MOAYJS ASIMMOrO Ha MOAYJIb IEIUTENs
U apryMeHTa JAeJuMOro Ha aprymeHt jenutens». OTBer
oOocHyiiTe.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KAeHHe:
«IIpn BBIYHCIEHHM 4YACTHOI0 KOMILUICEKCHBIX 4HCe]T MOIYJb
pe3yJbTaTa fBJsSeTCsl pe3yibTaTaM JeJeHus MOAYJIsA AeJTUMOro
HA MOAYJIb JEJHTEJsl, 3 apryMEHTOM - Pa3HOCTb apryMeHTa
JAeJUTesIsl U APryMeHTAa 1eJTUMOT0»).
Kak HaszpiBaercs popmMa 3anucu KOMIUIEKCHOTO YHCIIa, UMEoIast YK-2.3.1
BUA z=|z|-(cos@+ising), Kak Ha3bIBAlOTCS B ITOM 3amMCH [z| U @?
OtBer: ®opMa 3anMCcH KOMILIEKCHOI0 YHCJIA, MMEIOLIAs BH/L
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPHUYECKOIA, I]1e |Z| —
MOAYJIb KOMIIJICKCHOT'O YHCJIa, () — APIYMEHT KOMILICKCHOI 0
yHciIa
Pesynbrar kakoi onepanuy HaJl KOMILIIEKCHBIMYA YUCIIAMHU MOKET VYK-2.3.1

OBITH 3aIIHMCAH B BUJE
|Z1] - |z2| (COS(@1t@2) + isin(pit¢2)) ?




OTtBet: B TakoM Buae MoxkeT ObITH 3alIMCAHA ONlePalMs
YMHOKE€HHSI KOMIUIEKCHBIX YKcesl Z1 U Z2.

Pe3ynbrat kako# onepanuu HaJl KOMILUIEKCHBIMUA YUCIaMHU MOKET
OBITh 3amMcaH B Buje |Z1|:|Z2|- (COS(@1-92) + isin(Q1-¢2)) ?
OTtBet: B TakoM Buae MokeT ObITH 3alIMCAHA ONepPauusi
JAejJeHus] KOMILIEKCHBIX YHCeI Z1 U Z2.

VK-2.3.1
OIIK-1.B.1

3ananue 1.
1) KowmrmiekcHoe Ynciio Z 3alicano B alreOpandecKoi u B

TPUTOHOMETPHYCCKOIT hopMax:
v 3 1 T T
g = ?-I- i E = 'L{cﬂsg-l—fs:'ng]
Haiinure 12-10 crenens yucia Z

OTtBet:1

2) Kakyro dopmy 3anucu uncia Bl ucnonb3oBanu? O0ocHyiiTe
CBOM BBIOOP
OrtBer: Ilpn Bo3BeIeHNH KOMILICKCHBIX YHCeJ B CTeNeHb OoJiee
PALMOHAJBHO UCII0JIB30BATH TPUTOHOMETPHUYECKYI0 hopmy
3aIIUCH M 1eifiCTBOBATH 110 CJIeYIOIeMy NPaBHIy: IPH
BO3Be/IcHUHM KOMIUIEKCHOT0 YHMCJIa B CTelleHb MOAYJ/Ib YHCJIa
BO3BO/IMTCS B 3Ty CTelleHb, APTYMEHT YMHOKaeTcs Ha
N0KAa3aTeJIb CTeleHH.
Eciu ke ucnosib3oBath ajnredpanyeckyro ¢popmy 3anucu, To
Heo0X0AUMO B IaHHOM cjay4dae 12 pa3 yMHOKUTH YHCJIO CAMO Ha
ceos.

3ananue 2.
1) KowmrmiekcHOe YncIio Z 3alicato B anreOpandecKon u B
TPUTOHOMETPHUECKOH opmax:
T w

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

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro dpopmy 3anucu dncna Bl ucnonb3opanu? O0ocHyiiTe
CBOM BBIOOP
OrtBer: Ilpyn Bo3BeIeHNH KOMILJICKCHBIX YHCeJ B CTelleHb OoJiee
PALMOHAJBLHO UCII0JIB30BATH TPUTOHOMETPHUYECKYI0 hopmy
3aNMCH U AefiCTBOBATH MO CJeAyLeMy NPaBuy: NpU
BO3BeJleHHH KOMILJIEKCHOI0 YHCJIa B CTeleHb MOAYJIb YHCJIa
BO3BOJIMTCS B 3Ty CTelleHb, apIYMEHT YMHOKAaeTCs Ha
NnoKa3areJib CTeleHH.
Eciin ke ncnonb3o0Bath ajaredpanyeckyro ¢gopmy 3anucu, To
HEe00X0MMO B IAaHHOM cJiy4ae 3 pa3a yMHOXKUTH YHCJI0 CAMO HA
ceds1 (MJIM MCN0JIB30BAaTh (POPMYJIYy COKPAILLIEHHOI'0 YMHOKEHHUS)

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

3ananue 1.
1) Haiitu matpuny € = 44 + 3B" rne

VK-2.3.1
YK-2.¥.3




Ot1BeT:
10 -3 17
¢= (—m 21 -2 1J

2) BeibepuTe u3 criMcka nuppOBBIC CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

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

c=(s 5 1)

2. Brwibepute u3 cnmicka nupoBbie CPeACTBA, KOTOPHIE MOT'YT
OBITh MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3aJa4u.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Otrser: b)  Wolfram Mathematica

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

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

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

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




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

OBITH IIPUMCEHCHBI JJIS pCHICHUA ,I[aHHOI>'I 3a1a4u.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Orser: b)  Wolfram Mathematica

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

1 -2
1= 3 e 3)

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

OBITH MPUMCHCHBI JJIA PCIHICHUA ,HaHHOfI 3aa4yu.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anummre pe3ynbraT AeHCTBUNA HaJl MAaTPUIIAMHU.

A+0=...
OtBer: A
2. 3anuiuTe pe3ynbTaT AeUCTBUN HAJ MaTPUIIAMH

A+ (-A) =
OtBet: 0
3. Tpomomxwure hopmyry

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

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

2 X(4A)=
OTtBer: 8A

YK-2.3.1

10.

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

o 2 5
A=(g _i ;‘] B=(D —z)

2 0

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




OTtBer:
-8 4 )

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

OBITH MPUMEHEHBI JJIs PEIICHUs JaHHOU 3a1aun. OO0CHYHTE
BbIOOp M (pOBOTO CpecTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHOM| 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpammHoe odecneyeHne, BKIIOYAKOIIEE
00,1b1110ii HA00P MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOATr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

3aganue 2.
1) Hatitu npousBenenue Marpuil A * B, rjie

A=(G —2 _3) B= i —32)

1 3 0 —_—
OTtBerT:
AB = [_Tu _43]

2) BeiOepute u3 crucka nudpoBbie CPeACTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JIJIs peIIeHUs TaHHOH 3a/1a4H.

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

OtBet: K undpoBbiM cpecTBaM, KOTOPbie MOTYT ObITh
NpUMeHEHBI [JIsl pellleHUus JAaHHOH 3aaa4yu oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYaIOIIee
00.1b11101 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMNBbIOTEPHOIi ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YAJIbHBIM COIIPOBOKACHUECM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 > o
OTBer:

6 6
AH:[lﬂ —3)

2) Bribepure u3 crimcka udpoBbie CPEICTBA, KOTOPBIE MOT'YT



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

OBITH MPUMEHEHBI JJIs PEIICHUS JaHHOW 3a/1a4H.

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- nporpamMHoe odecneyeHne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIbIOTEPHOM ajired0pbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONIPOBOKIEHHEM.

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

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_/—11 6
AH_( 4 22)

2) BeibepuTte u3 crircka nu(poBbI€ CPENICTBA, KOTOPHIE MOTYT OBITh
MIPUMCHEHBI JIJISl PEIICHHMSI TAHHOW 3a1a4H.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIs1 pellieHusl JaHHOo# 3a1a4yu oTHocuTcss Wolfram
Mathematica- nporpaMmmuoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA00pP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMITbIOTEPHOI aJIre0pbl, OpHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbLHBIM CONPOBOKIEHHEM.

3anaHue 5.
Haiitu npousBenenue marpun A * B rie

2 3
4 -1 —4

A= E=11 -2

¢ D e=(i =)
OrtBer: | 14
AB = (—z 11)
2. BoibepuTte u3 cnrcka HUQPpOBbIe CPeICTBA, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI JUJIs1 pELICHMs] TaHHOW 3a/1auH.
a) Microsoft Access
b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBaM, KOTOpPbie MOI'YT ObITh
NpUMEeHEHDI JJIsl pellleHus JaAHHOH 3aaa4uu oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe odecnieueHne, BKIOYAIOIIee



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

00J1b11011 HA0Op MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMINBLIOTEPHOI aJIredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJIEHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHUEM.

11.

3ananue 1.

1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OtBert:29

2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jlast Toro 4toObl BHIYUCIUTH ONpeieuTe] b BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeJEHUS 3J1eMEHTOB IIABHOM AUATOHAIHN
BbIYeCTh INpPOM3BelleHHe JJeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 2.

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

i s

OrtBer: -22
2) OO0oCHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEAEHNs 3JIeMEHTOB IIABHOW ANMAroHa n
BbIYECTh MNPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANArOHAJIN

3agadue 3.

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

s

OtBer: 23

2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4To0bl BHIYMCIUTH ONpele/inTe/lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEJCHHS 3JIEMEHTOB IVIABHOI ANMAaroHaJIN
BbIYECTh IPOM3BEJeHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

3aganue 4.

1) Haiitu ompenenuTens 2-ro MopsiIKa MaTPUILBI
7 + ‘

‘ —14 -8

Otser: 0

VK-2.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

2) OO0OCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OTtBer:

Jis1 TOro 4To0bl BHIYMCJIUTH ONpPeEeUTe/] b BTOPOro MOpsiaKa
HeO0XO0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JNATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoOil (1M000UYHOI)
AMATOHAJIN

3amanue 5.
1) Haiitu onpenenutelib 2-ro MOpPsIKa MaTPHUIIbI
o 3l

10 3

OtBer: -5
2) OO6o0cHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.

OrtBer:

Jl1st TOro 4ro0bl BHIYHMCINTH ONpele/iuTe/lb BTOPOro Mopsiaka
Heo0X01MMO M3 NMPOU3BeAeHHUs 31eMEHTOB IIABHOM IHATOHAIHU
BbIYeCTh MpPOM3BeJAeHHE JJIeMEHTOB BTOpOH (110004HOIN)
AUATOHAJIN

YK-2.V.1
1 2 -1
3aganue: naHa matpuua | 3 1 2
4 —2 5
Haiinute anreOpandeckue JOMOTHEHUS:
OTtBer: 9
12. Ortser: -7
3. Aj;
OTtBer: -5
4. A:E
Otger: 10
5. Aj;
OrtBer: -5
Yemy paBeH onpenenuTeb TPEYrodbHON MaTPHITHI? YK-2.3.1
13. OTBeT: onpeaeanTeab TPEYroJbHOH MATPULILI PaBEeH
NMpou3BeIeHUIO0 )JIEMEHTOB IIABHOM TUATOHAJIM.
O6o3HauuM Ay, A,, ., A, — CTPOKU MATPULIBI U @y Ao v Oy - VK-2.V.1
14 JEUCTBUTEIILHBIC YMCIIA. VK-2.B.2

Ecnu cymecTtByer Takoil Habop unces, cpeid KOTOPBIX €CTh XOTs-
OBl OJTHO YKCJIO OTIUYHOE OT HYJIS, U IIPH 3TOM JIMHEHHAs
KOMOMHAIMSI CTPOK MATPHIIbl C 3TUMHU YHCIaMH paBHA HYJIEBOM




CTpOKE:
a, 4, + a,A, +--+a, A, =0,
rge 0 = (0,0,..,0).
Kak B 3TOM cilydae Ha3bIBalOTCS CTPOKH MaTPHUIIHI?

OtBer: Takue cTPOKM MATPHUIIBI HA3LIBAKOTCS JIMHEHHO
3aBMCUMbBIMH

15.

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eaunnunas MaTpHILa N -ro NOpsJIKa.
Kak Ha3pIBatOTCS Takue MaTPUILbI?

OtBer: Takne MaTpUIbl HA3BIBAKTCH 00PATHLIMUA MATPULIAMH
110 OTHOLIEHHIO APYT K Apyry (A — oOpatHasi k A, u A —
o0parnas k A™Y).

YK-2.3.1

16.

3anmanue 1. Haiitu matpuny X u3 ypapaenust A * X = B, rue
(-1 2 =7 —4

4= (—2 5) 5= (—1? —9)

Otser:
12

x= [_3 _1)

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

A_(E —4} B_(zz'. 10)

Otser:
_(5 2

xX= (—z —1)

3anmanue 3. Haiiti 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. Haittu matpuiy X u3 ypaBaenust A * X = B rne
1 =2 /9 6

4= (3 —?] 5= (29 19)

Otser:
_ {5 4

X = (_2 _1)

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

4= (2 —8) 5= (34 12)

Ortser:
_(5 2

xX= (—3 —1)

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

17.

Kak Ha3piBaeTcs cuctema anredpanyeckux ypaBHEHUH, KaKI0e U3
KOTOPBIX SIBIISETCS JTUHEHHBIM?

Otser: Takas cucrema ypaBHeHHMI HA3bIBA€TCH CHCTEMOM
JIMHEHHBIX aJIredpanvyecKkux ypaBHeHUl

VK-2.3.1

18.

Kakue MeTozp! pemeHus CucTeM JMHEHHBIX aareOpandecKux
ypaBHEHUH BaM M3BECTHBHI?

VK-2.3.1




OtBer: MeToabl pelieHUsI CHCTEM JIMHEHHbIX aJredpandyeckKux
ypaBHeHuii: meTroa Kpamepa, merox I'aycca, MeToq MaTpHYHBIX
YpPaBHeHHii (¢ HCNOJIb30BAHNEM 00PATHOM MAaTPHULIbI).

19.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo/1 perieHrs CUCTEMbI JIMHEHHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
OTIpeIeNIUTENb MaTPUIIbI CHCTEMBI paBEH HYJIIO?

Oteer: Eciu onpegeanreb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBbI
JIMHeHHBIX YypaBHeHuiil ['aycca, npyrue metoabl (MeTO/x
Kpamepa u MeToa MATPUYHBIX YPABHEHHI) MOI'YT
NPUMEHATHCS NP YCJIOBHH, YTO MATPHIIA CHCTEMbI
KBaJpaTHAas U ONpeJe/IMTe/b e¢ He PABEH HYJII0.

VK-2.V.3

20.

CpaBHuTE yCc0BUs IPUMEHEHHSI METOIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO peleHNs] CHCTEMBI JIMHENHBIX
areOpanyecKux ypaBHEHUH IPUMEHSIOTCS B TOM cllydae, €Clid
MaTpHlla CUCTEMBI HE SIBIISIETCS KBaJpaTHON?

Otser: Eciim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJIUYeCTBO YPABHECHUI He
COBIIAJAI0T), TO MPUMEHSAETCS TOJbKO METO UCCJIeIOBAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHu#i ["aycca, npyrue MeToabl
(metrox Kpamepa u MeTOx MATPUYHBIX YPAaBHEHH ) MOT'YT
NPUMEHATHCS MPH YCJIOBHH, YTO MATPHLA CHCTEMBI
KBaJIPAaTHASA U ONPeAeJNTE/Ib ee He paBeH HYJII0.

YK-2.¥.3

21.

[Tpu KakoM yCIIOBHM OJTHOPOHASI CUCTEMA JINHEHHBIX ypaBHEHUN
MMEET HEeHYJIeBOE pelieHue?

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

YK-2.V.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOU
KaKJasi TOUYKa Ha MJIOCKOCTH OINPENETSAETCS IBYMS YHCIaMHU -
MOJIIPHBIM YTJIOM U MOJSIPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCS MOJISIPHOH
CHCTEMOI KOOPAMHAT.

VK-2.B.2

23.

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

OtBer: Takas cucreMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPAUHAT.

YK-2.V.1

24,

UYro Takoe BeKTOp?
OT1BeT: BekTOpOM Ha3bIBAETCH HANPABJICHHBIN 0TPE30K.

VK-2.3.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYAJI0 KOTOPOTO COBITAIACT C €r0
KOHIIOM?

OtBer: BekTOp, HAYaJI0 KOTOPOr0 COBNAAET C €r0 KOHIIOM,
HA3bIBAETCS HYJ€BbIM BEKTOPOM.

YK-2.3.1

26.

ITo kakoit popmyrie onpeaensercs CKaasipHOe TPON3BEACHNE
BEKTOPOB?
OtBer: CrajnsipHoe Npou3BeleHHe BEKTOPOB onpejeJisieTcs Mo

VK-2.V.1




dopmyae lal = |b| = cosa

217.

[To kako#t popmyIie BEIYUCIAETCS CKATSIPHOE POU3BEACHUE

BEKTOPOB @ M b , €CIIM M3BECTHBI KOOPMHATHI BEKTOPOB B
nekaptoBoi cucteme (B cucreme : 0X, Oy, 0z)

OTtBer: CrajsipHoe npousBeleHHe BEKTOPOB onpeessieTcsi 1mo
dopmyne a b, +a,b, +a_ b,

VK-2.B.2
OIIK-1.B.1

28.

[To kakoi popMyJie BEIYKCISIETCS] BEKTOPHOE MTPOU3BEICHHE
BEKTOPOB, €CITH U3BECTHBI HX KOOPIHHATHI B ICKAPTOBON CHCTEME
koopauHart (X, Y, 2)?
OtBet: BekTopHoe npon3BeeHne BEKTOPOB ONpeIe/IsieTcst Mo
dhopmyie
i j ok
Xy M
X, Vo Zo

YK-2.V.1

29.

ITo xakoil popmyse onpenensieTcss MOAY/b BEKTOPHOTO
IPOU3BEAECHUS BEKTOPOB?
Oteer: BesimunHa MOyJ/11 BEKTOPHOI'O IPOU3BeAeHUSA

BEKTOPOB onpejesiercs o gopmyJe |al = |b| + sin(ab)

YK-2.V.1

30.

Uemy paBHO pacCTOSIHUE OT TOUKH /10 PSAMOIt?
OTtBet: PaccTosinue OT TOUKH /10 IPSAMOM PABHO JJIHHE
NnepneHInKYyJsipa, ONylmeHHOr0 U3 JaHHOH TOYKHM HA NPAMYIO.

VK-2.B.2

31.

Baganue 1. CocraBUTh ypaBHEHHE MNPSAMON MPOXOAANIEH uepe3
x+2 y—9

Touky M(2,4) v nepreHIuKyISIPHON TPAMOiA — = -

OtBer 3amucaTth B BHJE YPaBHEHHs MPSIMOM C  YIJIOBBIM

K03 pULIEHTOM

OrtBer:

¥y=-—1,25x+6,5

3ananue 2. CocTaBUTh ypaBHEHHE MpPSIMON MpOXoJsuiel uepes
TOUKY M(1,—4) u TEPIIEHINKYIIAPHOM npsIMOi
—4x —5y+14 =10,

OtBer 3amucaThb B BHUAE YpPAaBHEHHS MPSMOH C  YIVIOBBIM
K03 ULeHTOM

OrBer:

¥=1,25x—5,25

3amanre 3. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIeH uepes

. L x+16 y—9
touky M(—1,—3) u napawiensHoi npsMoit . = py
OtBer 3ammcath B BWJAC YpPaBHEHHs TMPSIMOW C  YIJIOBBIM
K03 ULIEeHTOM
Ortser:

¥y=1,25x—1,75

3aganue 4. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASAIIEH uepes
touky M(1,—1) u nepneHaMKyIsSpHOMA npsaMoi ¥ = —5x + 2,

YK-2.V.1




OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
K03 uUIeHTOM

Otsert:

¥y=02x—-1,2

3aganue 5. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASIIEH uepes

. Lx+1 y—6
touky M(3,1) u nepreHIUKyISIPHON MPAMOiA — - i
OtBer 3ammcaTth B BHJE YPaBHEHHs MPSIMOM C  YIJIOBBIM
K03 uUImeHTOM
OrtBer:

¥y=—1,25x+4,75

32.

KakuMm ypaBHEHHEM OMHUCHIBACTCS TUIOCKOCTh B IEKAPTOBBIX
KoopauHaTax (X, Y, 2)?

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

VK-2.3.1

33.

Chopmynupyiite  HeoOXOAMMOE W JOCTATOYHOE  YCIIOBHE
NapauIeIbHOCTH MPSIMOU U TIJIOCKOCTH.

Otser:

st Toro, 4To0bl MpsiMasi ¥ MJIOCKOCTh ObLIM MapajjieibHbI,
HEO0X0UMO H [J0CTATOYHO, 4YTOObI BEKTOP HOPMAJIHM K
IVIOCKOCTM W HANPABJSAKIIMHA BEeKTOpP NpPAMOd ObLIM
nepneHNKYJIsIPHbI.

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

34.

KakuMm ypaBHEHHEM ONKCHIBACTCS TpsMas, MPOXOAAIIAs uepe3
TOYKy (Xo, Yo, Zo) ¥ UMeWOUIas HANPaBSIOMMA BEKTOp C
koopauaatamu (I, m, n)?

OTBer: YpaBHeHHe NPSIMOM, MPOXOAsiled Yepe3 TOUYKY (Xo, Yo,

20) 1 MMeIOIIasi HANIPABJISIIOIIMIT BeKTOp ¢ KoopauHatamub (I,

X~ F—¥ E—Z
m, N) uMeeT BUJ {°=}”= 0

m n

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

35.

KakuM ypaBHEHHEM OMMCHIBACTCS TIPsSIMasi, MPOXOJISIIAs Yepe3 JIBe
TOUKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OtBet: YpaBHeHue NPSIMOii, IPOXOsilIeill Yepe3 ABe TOYKH (X1,
r—x _ ¥Y¥ _ z—Zy

*2—X%) ¥z—¥ 23—

Y1, Z1) | (X2, Y2, Z2) AMeeT BU

YK-2.V.1

36.

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

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

VK-2.B.2

37.

C nomol1pio Kakoi (opMyIIbl MOXKHO HAaWTH YrOJl MEXIY

IpsIMBIMU?

OtBer: yros Mexay nNpsiMbIMH MOKHO HAWTH U3 (pOpMYJIbI
ay+ag

mllap TA€ @4 H @3 — HANPABJISIIOUINE BEKTOPbI
1 2

Cos@ =

NPSIMBIX

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




38.

Hopmais k mmockoctr umeet kKoopauHatsl (A, B, C); koopauHaTe
HarMpaBJIoIIEro Bekropa npsmoit (I,m,n)/

C moMoIipIo Kakoi GopMyIsibl MOKHO HAUTH YTOJI MEXITY TIPSIMOU U
MJIOCKOCTBIO?

OTBeT: YyroJ Me:kay npsiMmoi v mJI0CKOCTbI0 MOKHO HAWTH U3

(popmybl

. |Al + Bm + Cn|
sing =

,,“."}12 _|_32 + o ‘.,-"IF + me + nZ

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

39.

[To kakoit popmyIie MOKHO ONPEAESIUTh PACCTOSIHUE OT TOUYKH 10
IJIOCKOCTH?

OTtBer: PaCcTosiHMe OT TOUYKH 10 MJIOCKOCTH PABHO
|Axy+ By, + Cag+D|
VATTET+C2
(Xo, Yo, Zo) KOOPAMHATHI TOYKH.

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

VK-2.V.1

40.

Hanumure KaHOHUYECKOE YPaBHCHUEC SJIJIMIICA.

Oteer: KaHoHHYeCKO€ ypaBHEHHE JLINICA MMEET BH]I
2 2

x ¥

az b2

VYK-2.B.2

41.

Hanumure kaHoHNYeCKOe ypaBHEHUE THIIEPOOPHI.

OtBer: KanoHH4Yeckoe ypaBHeHHEe rUNepO0JIbI HMeeT BUJ
2z Z

X ¥ 1

a® b?

YK-2.V.1

42.

Hanummre kaHoHNYeCKOe ypaBHEHHE MapadoIibl.
OtBer: KanoHnyeckoe ypaBHeHUe 1apado/ibl UMeeT BUJL
y:=2px

VK-2.B.2

Tabnuua 16 — Borpocs! (3a1aun) ams 3adeta / audd. 3ayera

Bompocsr (3amaun) s 3aueta / mudd. 3auera npeacraBieHsl B Tabmuie 16.

Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / audd. 3auera

Kon
WHJUKATOpa

Y4eOHbIM MJIJAHOM HE NPEAYCMOTPEHO

MpeJICTaBICHbI B Ta0nwmie 17.
Tabmuna 17 — Ilepeyens TeM U1 KypcOBOTO IPOEKTUPOBAHNS/BBITIOJIHEHUS! KYpPCOBOM pabOThI

[lepeuenp TeM [ KypcOBOTO TPOEKTHUPOBAHUS/BHIOJHEHUSI KypCOBOW pabOThI

No /1 [TpuMepHBIii IepedeHb TeM IJIsi KypCOBOTO MPOEKTUPOBAHUS/BBITOTHEHHU S
} KypcoBOil paboThI
Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO
Bompocel st mpoBeneHUsT NPOMEXYTOYHOM aTTECTallMM B BHUJE TECTUPOBAHHUSA

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmmna 18 — [IpumepHBIii IepedeHb BOITPOCOB 1T TECTOB

Ne
n/n

IIprmepHBIii IepeueHb BOIPOCOB ISl TECTOB

WHNKATOpa

Kon

TumnoBoil BapuaHT TECTOB
1 cemectp




Jlana Matpuna 1) as YK-2.V.1
2) -y,
fyy Gy )
A= .
(“:1 “::) 3)  ay,
Eé anredpanveckoe
JOTIOJIHEHHE Ass 4)  —ax
paBHO. .. Orer: 3)
N3 npuBeaéHHBIX dyy  dyo YK-2.V.1
d d
MaTpull oOpaTHbIE 1) 21 22 OIIK-1.B.1
0 a,,
CYIIECTBYIOT Y
MaTpHII. .. 0 0 ay
2) 0 0 am
0 0 ag,
A33 gy Ay3
3) | 0 ay; ap,
0 0 ag,
@11 Giz 3
4) (ﬂzi G2z ﬂza)
0 0 0
Ortser: 3)
Kakum merogom moxuo | 1)  T'. Kpamepa YK-2.3.1
e CHCTEMY,
PEHIHTE HeTeMy 2) K.®.Taycca
OTIpeeIUTENh OCHOBHOU
MATPHIIb KOTOPOi paBeH 3) c moMoIIbI 00PAaTHON MaTPHIIBI
HYJIO 4)  mo0BIM CITOCOOOM
Ortger: 2)
Cucrema coBMmecTHa | 1)  OGombire 1 YK-2.3.1

TOorJa MW TOJIBKO TOraa,

KOrJa...

2)  paHI MaTpHUUbI CHCTEMbI PaBeH
PaHry pacmiMpeHHOd MATPHULbI
CHCTEMBI

3)  panr pasen 0

4)  paHr paseH |

OrtBer: 2)




JIns BEKTOPOB @ | b | 1) BEKTOpHI IEPIEHAUKYISPHBI YVK-2.V.1
BBITIOJIHAIOTCS YCJIOBUS: 2) BEKTOpbI APAJUICIIbHBI
3) BeKTOpBI MapayUiejbHbI U HE MOTYT
by by by JIe’)KaTh HA OJTHOM MPSIMOi
Gx Ay Az 4) BeKTOPBI JieKAT HA OTHOI MPSMOI
roraa.... WU NapaJlieJibHbI
Ortser: 4)
BekropHoe 1) komnmHeapHoii  mrockoctH, B | YK-2.3.1
MIPOU3BEICHUE BEKTOPOB KOTOPOM JIe)KaT TIEPEMHOKAEMBbIC
au b — 3TO BEKTOD... BEKTOpa
2)  mepHeHIMKYJISPHbII
IUIOCKOCTH, B KOTOPO# JiexKaT
nepeMHOKaeMbie BEKTOPbI
3) HyleBoH
4)  coBHAamAMOIMKA ¢ OAHUM W3
MEPEMHOKAEMbIX BEKTOPOB
Ortger: 2)
PaccrostHEE OT TOUKH 10 1) |Axg+Byg+C]| VK-2.3.1
AZ B2 AZ1 2
IIOCKOCTH MOKHO VAS+B VATHC
BBIUMCITATH 1o 2) A A +B B +C, Ca
I [
z 2 2 2 2 2
dopmyue. .. JAJ_+BL +f¢'u'ﬂz+ﬁz +C
3) |A$u+B}’u+CZu+D|
VAZ+BZ+C2
Am+EBEn+C
4)
VA= +B=+C=-ym=+n" +p=
OrtBer: 3)
['eomerpuueckoe Mecto | 1)  rumepOosoi YK-2.3.1

TOYEK IUIOCKOCTH, CyMMa
pacCTOAHUN OT KaxI0i

U3 KOTOPBIX JO [JBYX

JaHHBIX TOYCK 3TOM
INJIOCKOCTH €CTh
BCIIMYMHA  IIOCTOsAHHAAd,

Ha3bIBACTCA. ..

2)  mapabooi
3)  OKpYXHOCTBIO
4)  >aaMncomM

OrtBer: 4)




9 | Haiitn ypaBHEHHUE 1) x+1 _ y-2  z—4 VK-2.3.1
OpsIMOM,  TIPOXOASIICH -3 2 4
yepes TOYKY 2) X+l _ y+2 _ z+4
A(—1;2;4), ? . *
MEePIEHINKYIISIPHO 3) x-1_ y-2 =z—4
-3 -2 -4
TUTOCKOCTH
3X'2y-4z+1:O 4) ﬁ = y+2 = ﬂ
-3 -2 -4
Orser: 1)
10 | Pemmth cucremy | 1) x=0,y=1,z=-3 YK-2.3.1
JUHEWHBIX  YpaBHEHUU 2)  x=0,y=1,2=-2
METOZIOM l'aycca
x—|—v—|—z=—2 3) X:O,y:‘l,Z:2
2y —y+3z=-10
—x+2y—z=25 4) XZO,y:-l,Z:-Z
Oreer: 1)
11 | Beruucnuth -1 -6 YK-2.¥.1
n (5 %)
OIIK-1.B.1
2 -1\ (1 -2 2 72
(j_ 2)(3 2) ) (1 n}
0 0
) (1 )
7 2
v (G 5)
Ortger: 1)
12 | lana matpuna 1) @Aas VK-2.V.1
2) —aj
(%11 Gy
A_(ﬂ’ii “::)'
3) any
= anreOpanyeckoe | 4)  —ay,
JIOTIOJTHECHHUE Ay
OrtBer: 2)
paBHo...
13 | Matpuna A1) Aat-axa-at VK-2.3.1

Ha3bIBae€TCsI  OOpaTHOM




MaTpuIle A, ecm | 2) A7T'-A=1
OJIHSIETCS YCIIOBUE
BBIMOJIHSCTCS YCJIOBH 3) AtA—A-Aat—E
4 At-A=0
OtBet: 3)
14 | CkanspHbIM 1) |,_-'£||E| arccos o VK-2.3.1
NPOM3BEACHUEM  JBYX -
| 2) lal | b| ctg a
HEHYJICBBIX BEKTOPOB (i
u b HaspBaercs quCIo, | 3) |E||E| COS
paBHoOE. .. -
4) |c_£||b|tga:
Ortger: 3)
15 | Yemy paBHO cmemanHoe | 1) O YK-2.V.1
NIPOM3BE/ICHUE BEKTOPOB ) 1
aba
3) -2
4) 2
Orser: 1)
16 | VpaBuenue npsmoit, | 1) (x—a)+(y—b)=0 VK-2.3.1
MPOXOJALIEH 4Yepe3 IBe 2) y-yy _ x-x1
TOYKH MOYKHO COCTaBHTh ¥ryi mTR
4) }r—}ru=k(x—xﬁ]
OrBer: 2)
17 | F'eomerpuueckoe ™ecto | 1)  IlapaGomy YK-2.3.1
TOYEK, KOTOpBIC 2)  oxpyHoCTS
XapaKkTEePU3yIOT
SKCLEHTPUCHTET & >1 3) runepGouy
npeJcTaBIIsieT co0oi 4)  swmnc

Ortser: 3)




18 c 1) nelcTBUTEIBHOMN OChIO YK-2.V.1
OtHomieHne —
4 2) acUMITOTOM
Ha3bIBACTCH. ..
3) IKCHEHTPHCHTETOM
4) (okaIbHBIM PaguyCcOM
Ortser: 3)
19 | Haiitu YpaBHEHHE | 1 x+l  y-2  z—4 VK-2.V.1
NpsAMOM,  MPOXOJAIIEH 3 -2 -4
x+1 42 Z+4
gyepe3 TOUKY |  2) = =
3 2 4
A(—1;2;4),
x—-1 v—2 z—4
HEePICHAUKYIISPHO 3) S 5 .
TUIOCKOCTH
x+1 y+2 Z+4
3x-2y-4z+1=0 by ST LT
Oreer: 1)
20 | Onpenenuthb Kakoe 1) x2+y2-8x=0 VK-2.3.1
aBHCHHE JTMHUT .
P 2)  x=-=,/25—y7
COOTBETCTBYET :
napabore... 3)  -2x7+3y”-4x+15y+4=0
4)  x+4y-2y*-5=0
Ortser: 4)
21 | Pemmth cuctemy | 1) x=0,y=1,z=-2 YK-2.3.1
JUHENHBIX  ypaBHEHUH 2)  x=0,y=-1,7=2
METOAOM l'aycca
x+y+z=2 3) x=0,y=1, z=2
2x —y+3z=10
—x+2y—z=-5 4) X:0, y:-l, z=3
OrtBer: 4)
22 | BeruucianTh YK-2.3.1
-1 -1 4 -2 7 1
(1 1)'(3 z) 1) (—? n)




0 1
v (5 7)
OrtBer: 2)
23 | Kakas u3 touek nexwur | 1) (0; 3) YK-2.3.1
Ha npsMor y = —-2X +1? | 2) (-1; 3)
3) (2:3)
4) (-2;1)
OtBert: 2)
24 | Tlpsmasty = 2X + 5 1) tg(5) YK-2.3.1
o0pazyer ¢ 2) tg(-2)
MIOJIOKHUTEITHbHBIM 3) arctg(2)
Hanpasienuem ocu OX 4) tg(2)
yroJ 0., PaBHBIN. .. Ortger: 3)
25 | Yroa Mexzy npsiMbIMH 1) tgg= ‘11;55 YK-2.3.1
y=x+1 y=5+3
onpeenseTcs o 2) tgg@= ‘l:js
dbopmyre: - (=5)
3) w'e= |1+1;.:-5}
3-5
4 w'e= ‘1+1:—5
Orser: 1)
26 | [Ipu pemieHHH CUCTEMBI 1) 5 3‘ YK-2.3.1
8 7
JUHEUHBIX  YpaBHEHUMU
x4+ 3%, =5 n |1 3
{4;:1 —7x,=8 no| 2 g —7"‘
MPaBHITY Kpamepa 3) 5 3 ‘
8 -7
onpenenuTens A mMeer
BUNI: 4) 1 5‘
4 8
OrtBer: 2)
27 | Tlpu pemieHHuH CHUCTEMBI 1) (2;-1) YK-2.V.3




JUHEUHBIX  yYpaBHEHUH 2) wmerton Kpamepa HempumeHuM

{x1+ 2x, =0 3) (1;2)
4x, +8x,=1 5 (21
METOJIOM Kpamepa Orger: 2)
TIOJTY4YEH OTBET. ...
28 | Pemuth cucTeMy 1) (1;0;0) YK-2.3.1
JUHEWHBIX  YpaBHCHHIA 2) (0;1;0)
meromom Kpamepa: 3) (0;0;1)
X+ x,—x3=0 4) (1;0;1)
2-:1—_2:;2 ii: ; g Otger: 4)
29 | IlokazatenbHast  ¢opma 1) NE) ei%n YK-2.3.1
KOMILIEKCHOT'O YHCIIa o
z=-1+iumeer Bun: 2) w.,’Ee:
3) V2e'r
4) »’EEEE
Orteer: 2)
30 | Monynb KOMILIEKCHOTO 1) 0 VK-2.3.1
qucia Z = —i paBeH: 2) 1
3) 2
4) 5
Ortser: 2)

Cucrema OLICHHBAHUA TECTOBBIX SaﬂaHHﬁI

1 tun) 3anaHue KOMOMHMPOBAHHOTO THUIIA C BBIOOPOM OJHOTO BEPHOIO OTBETa U3 YEThIPEX
MPEIOKEHHBIX U 00OCHOBaHUEM BhIOOpa CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO yKa3aHa Iudpa
U TIpUBEJEHbl KOHKPETHbIE apryMeHTHl, HCHOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBITaAICHUEC C BEPHBIM OTBETOM OLICHHUBACTCA 1 6aJ'IJ'IOM, HeBepHBIfI OTBCT HUJINU €0 OTCYTCTBHUEC —
0 6amnos.

2 Ttun) 3agaHue KOMOMHHMPOBAHHOIO THMAa C BHIOOPOM HECKOJBKHX BapUaHTOB OTBETa W3
IPEUIOKEHHBIX U Pa3BEpPHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3zaHbl UGPHI U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIe IIPU BHIOOPE OTBETOB.
[TonHOE coBmaaeHne C BEPHBIM OTBETOM OIleHMBAeTCs | 6amioM, eciau AOMYLIeHbl OIIUOKH WIN
OTBET OTCYTCTBYeT — 0 OasuioB.

3 tumn) 3amaHue 3aKpHITOTO THUIA HA YCTAHOBJIEHHWE COOTBETCTBUS CUMTAETCS BEPHBIM, €CIU
YCTAHOBJIICHBI BCE COOTBETCTBHS (MTO3UIMHM W3 OJHOTO CTOJIOIIAa BEPHO COIOCTABJICHBI C
HO3ULMAME Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM oOlleHuBaeTcs 1 6amiom,
HEBEPHBIN OTBET HJIU €ro 0TCyTcTBHE — () OaioB

4 TI/IH) 3a,£[aHHe 3aKPBITOTO THUIIA HAa YCTAHOBJICHHUC ITIOCIICAOBATCIIBHOCTH CUMUTACTCA BCPHBLIM,
€CIIM TIpaBWJIBHO yKa3zaHa BcA IocienoBaTenbHOCTh nu¢p. [loaHoe coBmazeHme ¢ BEpHBIM
OTBETOM OIIeHHUBaeTCs | GayioM, eciiy JOMyIIeHbI OITMOKHN WU OTBET OTCYTCTBYeT — () Oasios.



5 Tum) 3amaHue OTKPBHITOTO THMA C Pa3BEPHYTHIM OTBETOM CUUTACTCS BEPHBIM, €CJIM OTBET
COBIIAJA€T C OSTAJIOHHBIM [0 COACPKAHUIO W TMOJHOTE. [IpaBWIIBHBIN OTBET 3a 3alaHHe
olleHUBaeTcs B 3 OaJiia, €Clii JOMYIIeHA O/{Ha OIKUOKa \ HETOUHOCTH \ OTBET MPaBUIILHBIN, HO HE
HOJHBIH - 1 a1, ecnu gomyineHo 6osiee 1 ommoOKu \ OTBET HEMPAaBUIIbHBINA \ OTBET OTCYTCTBYET
— 0 6anoB.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HON (HOPMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0mie 19.

Ta6ymmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONIUE  TPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLMX dTanbl (OPMUPOBAHUS KOMIIETCHIIMM, coaepxarcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSIOK U MPOLEAYPY
MPOBEJCHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllMH 00Yy4aroIIUXCs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00y4YarOMUXCs 10 OCBOCHHIO JUCITUTLTHHBI

[lenpro AUCHUIUIMHBI SBISIETCS — IOJYYCHHE CTYJASHTaMH HEOOXOIUMBIX 3HAHHM,
YMEHHI M HABBIKOB B 00JACTH aHATUTHYECKON T'€OMETPUM WU JIMHEHHOW anreOpbl, pa3BUTHE
MIPOCTPAHCTBEHHOTO TPEACTABICHUS] CTYACHTA; BOOOpPAXEHUS;, JIOTUYECKUX U  CUYETHBIX
CIIOCOOHOCTEH; OpraHW30BaHHOCTH TPU MPOBEACHUHU OONBIIET0 OO0ObEeMa BBIYUCIICHUI;
WCIOJIb30BAaHUSI MATEMAaTUKU JUIS PEIICHUS KOHKPETHBIX 3ajad, 00eCIeYCHHE OCHOBBI IS
MPUMEHEHUsS] MAaTeMaTUYECKUX METOJOB HCCIEIOBAaHMS, MOJCIUPOBAHUS, TPOCKTUPOBAHUS,
OMUPAIONIYIOCS Ha JaHHYI [UCHUUIUIMHY, KOTOpbIE WIPAlOT BCE OOJBIIYyIO pOJIb B
COBPEMEHHOI HayKe U TEXHUKE.

11.1. Meroauueckue ykazaHMs s OOy4aroIuXcs [0 OCBOEHHMIO JIEKIIHOHHOTO
Marepuana

OcCHOBHOE Ha3HA4YEHHUE JIEKIIMOHHOIO MaTepHuala — JOIMYECKH CTPOMHOE, CUCTEMHOE,
riy0oOKoe M SCHOE M3JI0KEeHHE yueOHoro marepuana. Ha3HaueHue cOBpeMEHHOW JEKLIMU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALIMIO 110 TeME, a B OCBOCHUU
(GyHIaMEHTaJIbHBIX MPOOJEM JAUCHUUIUIMHBI, METOJOB HAyYHOI'O II03HAHUS, HOBEHIINX
JOCTHKEHUH HayyHOH MbICiIU. B yueGHOM mporiecce JIeKIUs BBITOIHAET METOJ0JI0THUECKYIO,
OpraHM3allOHHYI0 U HH(OpMaNMOHHYI0 GyHKUMHU. Jlekuus pacKpblBaeT MNOHSITHHHBIN
amnmapar KOHKPETHOW oOyiacTH 3HaHus, €€ mnpoOieMbl, JaeT ILeJbHOe NpEeACTaBICHUE O
JTUCIUIUIMHE, TOKa3bIBAET B3AUMOCBS3b C JPYTUMHU JUCIUILTHHAMH.

IInanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYalOMKUMUCS JIEKIIMOHHOTO MaTepHraa;

— MOJIyYEHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONPEIENSIETCS 1LIEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOHM TEME;

— TOJY4YEHHUE OIbITAa TBOPUYECKONU PabOTHI COBMECTHO C MPENOAaBaTeNIEM;

— pa3BUTHE MPO(ECCHOHATBHO-AEIOBbIX KauecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEILHOTO TBOPYECKOT'O MBILLICHHUS.

— MOSIBJIEHHE HeoOXOIUMOro HHTepeca, HeOoOXOIUMOro il CaMOCTOSITEIbHOM
paboTsI;

— MOJIyY€HUE 3HAHUI O COBPEMEHHOM YPOBHE DAa3BUTUS HAYKU M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha OJIMKalIINe TObl;

— HAYYHUTBHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHSATH TJIaBHBIE MBICIU U
MIOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPSATH HUX B  PA3IUYHBIX
hopmyIupoBKax);

— TOJY4YEeHUE TOYHOTO MOHUMAHUS BCEX HEOOXOMMbIX TEPMUHOB U MOHITHH.




JleKnMOHHBIA MaTepual MOXKET CONPOBOXKIATHCA JIEMOHCTpAUMEd ClIalgoB U
WCIIOIB30BAaHUEM pPa3/IaTOYHOrO0 MaTepuaja TMpH MPOBEACHUU KOPOTKUX JHUCKYCCHU 00
OCOOCHHOCTSIX MPUMEHEHHUS OT/ICTBHBIX TEMATHK IO TUCITUTUIAHE.

CTpyKTypa OpeIocTaBICHUS JSKIIMOHHOTO MaTepraa:
— Ornpezaenenuss MaTeMaTUYECKUX TEPMHUHOB.
—  ®opMynupoBKa TEOPEMBI.
— Jloka3arenbCTBO TEOPEMBI.
— HMmumroctpupyronme npuMepsl.

11.2. MeTtoau4ieckue ykazaHUs Uisi OOYYAIOIIUXCS O TPOXOXKIACHUIO MPAKTUUYECKUX

3aHSITHU

[TpakTHdeckoe 3aHATHE SBISETCS OAHOW W3 OCHOBHBIX (DOpPM OpraHU3aluu y4eOHOTO
mpouecca, 3akjloYarollelics B BBIIOJHEHUU OOYy4YaIOUIMMHCS TOJ PYKOBOJICTBOM
MpenoaaBaTeliss KOMIUIEKCa YYEOHBIX 3aJaHUM C LETbI0 YCBOCHHUS HAyYHO-TECOPETUUYECKHX
OCHOB Y4eOHOH IUCIHMIUTUHBI, MPUOOPETEHHS YMEHUW M HABBIKOB, OIBITA TBOPYECKOM
NEeATEIbHOCTH.

Llenpto MpakTUYECKOrO 3aHATHS JUid  OOydYarollerocs SBJsETCS IPUBHUTHE
oOyJaromemMcsi yMEHUH U HaBBIKOB MTPAKTUYCCKON JACSITEILHOCTH 10 U3y9aeMON JUCIHILTNHE.

[Tnanupyemblie pe3yiabTaThl IPU OCBOSHUU 00yYaroeMcsl MPAKTUYECKUX 3aHSITHIA:

— 3aKpervieHue, yriyoJieHue, pacClIMpeHUe U JeTanu3alus 3HaHUN TP PEIIeHUU KOHKPETHBIX

3a/1a4;

— PAa3BUTHC IIO3HABATCIIbHBIX CHOCO6HOCT6§I, CaMOCTOATCIIbHOCTHU MBIIIJICHM A, TBOp‘IGCKOﬁ

AKTUBHOCTH,

— OBJIaACHWEC HOBBIMH MCTOAAMU U MECTOJJUKAMUH U3YUCHUA KOHKpGTHOfI y‘Ie6H0i/JI

JUCLUIIINHBL,
BbIpabOTKa CITIOCOOHOCTH JIOTHYECKOT'O OCMBICIIEHUS TIOTY4YE€HHBIX 3HAHUHN [T BHITIOJIHEHUS
3aIaHNi;
o0ecreyeHre palMoHaIbHOTO COUeTaHNs KOJIJIEKTUBHOMN U MHAMBUIYAIbHOU hopMm
o0OyueHusl.

@yYHKINN PAKTUYECKUX 3aHATUN:

— IO3HABaTEJIbHAS;

— pa3BUBAOILAS;

— BOCIHTATEIIbHAS.

ITo xapakTepy BBINOJHSAEMBIX OOYYarOIIUMCS 3aJaHUM MO MPAKTUYECKUM 3aHATUSAM
MTOAPA3ACIIAOTCS Ha!

— O3HAaKOMUTEIIBHBIE, TPOBOJUMBIE C LEIbI0 3aKPEIUIEHUS W KOHKPETU3aluu
U3Y4YEHHOT'O TEOPETUUECKOTO MaTepuaa;

— aQHAIUTHUYECKUE, CTaBAILIUME CBOEH MEIbl0 TMOJyYyeHHE HOBOM uH(pOpManuu Ha
OCHOBE (hOpMAIM30BAaHHBIX METOJIOB;

— TBOpYECKHE, CBS3aHHBIE C TOJyYeHHEM HOBOM  HMHpOpMaUH  IMyTeM
CaMOCTOSITENIbHO BBIOPAHHBIX MOIX0JI0B K PELICHUIO 3a/ay.

@opMBl OpraHu3alliM MPAKTUYECKUX 3aHATHH ONPENENAIOTCS B COOTBETCTBHUH CO
crenupuaecKkuMu 0COOCHHOCTSAMH y4eOHON TUCIUTIINHBI U 1elssMu oOydenus. OHU MOTyT
IIPOBOAMTHCA:

B MHTEPAKTUBHON (hopMe (pelieHrne CUTYyallMOHHbBIX 33/1a4, 3aHATHS 110 MOJICIUPOBAHHIO
pealibHbIX YCIOBHIi, IEII0BbIE UTPHI, UTPOBOE MPOEKTUPOBAHNE, UMUTALIMOHHbBIE 3aHATHS,
BBIE€3/IHBIC 3aHATHS B OpraHu3aluy (IPpeanpusTh), 1eJI0Bas yueOHas urpa, pojenas urpa,
MICUXOJIOTMYECKUN TPEHUHT, KeiiC, MO3rOBOM IITYpM, IPYIIOBBIE JUCKYCCUH);

B HE MHTEPAKTUBHOU (hopMe (BBIITOJHEHHUE YIIPAKHEHHH, PEIICHUE TUIIOBBIX 3a/1a4, PEIICHNE
CUTYAlLlMOHHBIX 3a/1a4 U JPYToe).



Metoarka MpOBEACHHS MPAKTHUECKOTO 3aHATHS MOXKET OBITh PA3JIMYHOMN, MPU ITOM
BAYKHO JTOCTHKEHHE OOILEH e/ AUCIUITITNHBI

TpeOGoBaHuUs K TPOBEICHUIO TPAKTUYECKUX 3aHIATUM

[IpakTuueckre 3aHATHS HAYMHAIOTCS C 3alUCH B OKypHal [pernojaBaTesis
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTeM OOBABISAETCS TEMa MPAKTHUECKUX 3aHATHA.

[IpenogaBaTens 4MTaeT yCIOBHE 3aJaydl M IpeajiaraeT CTyJEHTaM CaMOCTOSTEIbHO

peIIUTh 3a7ady, MCIOJbB3Ys 3HAHUS, NOJYYEHHBIE CTYyIEHTOM Ha Jekiuu. CTymeHr,

KOTOpPBIN

CryneHT, IepBbIM PEUIMBINUKN 3a/1a4y, BBI3BIBACTCS K J0CKe. B ciaydae eciu cTyneHT
MPaBWJIBHO PELINII 3a/1a4y, OH MoJiydaeT 5 0amioB. Ecinu cTyaeHT pemiaer 3a1auy ¢ HOMOIIbIO
npenojasaTeins, TO noiydaer 4 Oamia. 3aTeM, B KOHIIE CEMECTpa, OLEHKHU CTYJIEHTOB
(BKJIIOYAs OLIEHKY TIOCEIIaeMOCTH) MEePEBOAATCS B OOHYCHI (KadecTBO) oT 0 10 5 6ayioB. O1H
O0HYCBI JOOABISAIOTCS K 001IeH cymMMe 0aIOB B paMKaxX MOYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHTaMm BbLIAaeTCs JIOMAlllHEE 3a/laHue B BUAE 3a7ad, KOTOPblE OHU CIAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. MeToauueckue yKazaHus JUisl 00OYYarOIIUXCs M0 MPOXOXKACHUIO CAMOCTOSATEIbHON
paboTsl

B xoze BBINOTHEHHUS CaMOCTOSATENbHON pabOThI, OOYUYAIOUIUIiCS BBHIIONHSAET paboTy Mo
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

s oOyJarommxcsi 1Mo 3a04HOM (GopMe OOyYCHHs, CaMOCTOSTENbHAas padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporecce BBIMOTHEHHSI CAMOCTOSTENFHONW paboThI, y oOydaromerocst GopMHpPYyeTcs
1enecoo0pa3Hoe IIAHUPOBaHKUE PaboUero BpeMeHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHHUS
¥ HaBBIKM B YCBOCHHU W CHUCTEMATH3alUHM NPUOOpETaeMbIX 3HAHWU, O0ECIIEYMBAET BBHICOKHI
YPOBEHb YCIEBAEMOCTH B NepuoJ OOyueHHs, MOMOraeT IOJyYUTh HaBBIKM ITOBBIIICHUS
MpoEeCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HampaBJSIOIMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHa 1o JUCIUIINHE;

— METOJUYECKHE YKa3aHHUsS IO BBINOJHEHHIO KOHTPOJIBHBIX paboT (Ui o0ydyaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.4. Metoauueckre yKazaHusl [UIsl OOYYarOIIMXCS TIO0 TMPOXOXKICHHIO TEKYIIETro
KOHTPOJISl YCTIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH MpeaycCMaTpUBaeT KOHTPOJb KadecTBAa 3HaHUH
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYEHHE CEMECTpa C ILIeJIbI0 OIIEHMBAHMS X0Jla OCBOCHUS
JUCITUTIAHBI.

B Teuenune cemectpa B cucreMe auctaHimoHHoro oOy4yenus I'YAII B ¢opme
TECTHPOBAaHUSI TIPOBOJATCS JBE MPOBEPOYHBIC PAOOTHI MO PEIICHHIO 3a1a4 W OINH
TEOPETUYECKUN OIpoc (IepedeHb BOIMPOCOB Il TECTOB pasMmelleH B «baHke BOMpPOCOB» B
cucteMme quctanuuoHHoro ooydyenus I'Y AII).

Pe3ynbTaThl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH OYAYT YUUTHIBAThCA MPU MPOBEACHUHT
MMPOMEXKYTOUYHOW  arTecTanuu (P HMCIOJb30BAaHUU  OAJIbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHMs, KaXJbli BUJ KOHTPOJIS OLIEHUBAeTCs B Oaiiax, U3 KOTOPHIX (OopMHUpYyeTcs
WTOTOBBIN PE3YIIBTAT).

11.5. Meroauueckue yka3zaHHs Ui O0YYaroIUXCcs MO MPOXO0XKIAECHUIO MPOMEXYTOUHOM
aTTECTAIlHH.

[Ipomexxyrounass  arrectanust  oOyyaroIIMXCs — NpeAycMaTpuBaeT  OILCHMBAaHUE
IPOMEKYTOYHBIX ¥ OKOHYATEIFHBIX PE3yJbTaToB 00ydeHHs 1Mo auciuruinHe. OHa BKITIOYAET B
ce0s sK3aMeH — (hopMa OIICHKH 3HAHUH, ITOJIyYeHHBIX 00yUJaloMMCs B TIpoliecce H3y4eHus Beei
JTUCIUIUIMHBI WK €€ YacTH, HABBIKOB CAMOCTOSITENIbHOI padoThl, CHOCOOHOCTH MPUMEHSTh MX
JUIS pPEUIeHHs NPAKTUYECKUX 3a7ady. OK3aMeH, KaK IpPaBWIO, MPOBOJUTCSI B TMEPUOJ



DK3aMEHALlMOHHON CECCUM W 3aBEPIIACTCS ATTECTALMOHHOW OLIEHKOW «OTIMYHO», «XOPOLIOY,
«YAOBIIETBOPUTENIBHO», «HEYAOBIECTBOPUTEIBHOY.

Cucrema OLEHOK NpU MPOBEACHUHU IPOMEKYTOUHOM aTTecTallMd OCYIIECTBISETCS B
cooTBeTcTBUM ¢ TpeOoBaHusAMHU [lonoxeHuit «O TekylleM KOHTPOJE YCIHEBAaeMOCTH U
MIPOMEXYTOUHOM aTTecTtanuu cryaeHToB ['YAII, oOydarommxcsi Mo mporpaMMam BBICIIETO
obpa3zoBaHus» U «O MOAYJIBbHO-PEUTHHIOBOM CHUCTEME OLIEHKH KayecTBa yuyeOHOH paboThl
ctynentoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




