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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarnpaBieHuto moarotoBku 12.03.01 «IIpubGopocTpoeHney» HaNpaBICHHOCTH «ABHAIMOHHBIC
npuOOpbl M M3MEPUTEIbHO-BBIYMCIUTENbHBIE KOMIUIEKCH». JlucuuiumMHa peanusyercs
kadeapoi «Nely.

JlucuuiuinHa HaresieHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOIUX KOMIETECHIIUIA:

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH 1M W BBIOUpATh
ONTUMAJIbHBIE CIOCOOBI UX PEUICHUs, UCXOJS U3 JACHCTBYIOIUX MPABOBBIX HOPM, MMEIOLIHXCS
PECYPCOB U OTPaHUUYCHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh eCTECTBEHHOHAYYHBIE M OOIINEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MAaTEMaTUYECKOI0 aHaIN3a U MOJCIUPOBAHUS B MH)KEHEPHOU JESITeIbHOCTH, CBA3aHHON
C TPOCKTHPOBAHMEM U KOHCTPYMPOBAHHEM, TEXHOJIOTUSIMH TPOHM3BOJCTBA TNPHUOOPOB U
KOMIUIEKCOB ITUPOKOTO HA3HAYCHUSD)

CopepxaHve JTUCLUIUIMHBI OXBaTbIBa€T KPYI BOIIPOCOB, CBSI3aHHBIX C TeOpuel
KOMIUIEKCHBIX YHCEJ, CHCTeMaM{ JIMHEHHBIX ypaBHEHUH, JIHHEWHBIMH MPOCTPAaHCTBAMH,
BEKTOPHOM aJireOpoil U aHAIIUTUYECKON reOMETpHUEH.

[IpenogaBanue MUCIHUIUIMHBI MpeIycMaTpUBaeT cieayroue (GopMmbl OpraHu3alud
yu4eOHOro Tporecca: JIEKIHH, NPaKTUYECKHe 3aHATHS, CaMOCTOsATeNbHas paboTa
oOyuarolerocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISACT S5 3adeTHBIX enuHull, 180
YacoB.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



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

BCEHd CHUCTEMBI BBICHIETO OOpa30BaHMSI COBPEMEHHOTO  CICHHATNCTa H  H3ydaeT
MPOCTPAHCTBEHHBIC (POPMBI M  KOJMYECTBEHHBIC COOTHOIICHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJCHTa; CTUMYJIHPYET €ro BOOOpa)KCHHE; pPAa3BUBACT €ro CYETHBIC
CIOCOOHOCTH; TO3BOJISIET JEMOHCTPUPOBATh LIEIEYCTPEMIEHHOCTb, OPraHM30BAHHOCTD IPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTeMaTHKa SIBJISIETCS 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 AUCIUILUIMHY, 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 MpakTUYecKn Bcex obiacteil 3HaHMH. BO3MOXKHOCTH ycHemHOro
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 BocmHTaHUS JMYHOCTH WENBIO IMOATOTOBKH IO JAHHOW TUCHUIUIMHE
aBnsieTcs (HOpMUPOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTYMEHTUPOBAHHO M SCHO
CTPOUTH YCTHYIO M IMCHMEHHYIO PEYb.

1.2. JlucumniavHa BXOJUT B COCTaB 00s13aTeNbHON YacTH 00pa3oBaTeabHON MPOTrpaMMBI
BhICHIero oOpasoBanus (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
KOMIIETEHIIMSIMU FJTH WX 9acTsMH. KoMIeTeHInu M WHAMKATOPHI UX JOCTHKCHHS TIPUBE/ICHBI B
tabmuie 1.

Tabnuna 1 — [lepeuenb KOMIETEHIIMI U UHAUKATOPOB UX TOCTHIKEHUS

Kareropus (rpymmna)

KOI[ 1 HAMMCHOBAHHC

KOI[ U HAMMCHOBAHUC UHUKATOPA

KOMIETEHIINU KOMIETEHIIUU JIOCTUKEHHS] KOMITIETEHIIUU
VK-2.3.1 3HaTh BUIBI pECYPCOB U

YK-2 Cnocoben OTpaHUYEHUS JUISl PEIIEHUS ITOCTaBICHHBIX
ONPENENATh KPyT 3a1a4
3a/7a4 B pamMKax VYK-2.V.1 ymeTs npoBOINTH aHAIN3
MOCTaBJIEHHOW 1IN | TOCTaBJIEHHOMU 11eNd U (hOpMYIHPOBAThH
U BBIOUpATh 3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
ONTUMAJIbHBIE €€ TOCTHKEHUS

YHuBepcalbHbIE
CIocoObl UX YK-2.VY.3 ymeTs BbIABUTATH

KOMIETEHIINU

pEeILIeHus], UCXOAs U3
JIEHCTBYIOINX
IIPABOBBIX HOPM,
HUMEIOLIUXCS
pecypcoB 1
OTpaHUYECHUN

aJIbTEpHATUBHBIC BAPUAHTHI JEHCTBUH C
[IETBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B
pelIeHns 3a1a4, B TOM YHUCJIE C IIOMOILBIO
U (POBBIX CPENICTB

VYK-2.B.2 BnaneTs HaBbIKaMH BBIOOpa
ONTUMAJIBHOTO crioco0a pereHus 3a1a4d ¢
Y4E€TOM MMEIOIINXCS YCIOBUH, PECYPCOB U




OrpaHUYECHUN

O6menpodeccrnoHanbHbIE
KOMIIETCHIINH

OIIK-1 Cnocoben
MPUMEHSITD
€CTECTBCHHOHAYYHBIC
U OOIIeUH)KEHEPHbIE
3HAHUS, METOJIBI
MaTeMaTH4eCKOTo
aHajau3a u
MOJIEJTUPOBaHUS B
WHKEHEPHOU
JeSITEIbHOCTH,
CBSI3aHHOM C
MIPOEKTUPOBAHUEM U
KOHCTPYHPOBAHHUEM,
TEXHOJIOTUSIMU
MIPOU3BOJICTBA
IpUOOPOB U
KOMIIICKCOB
HIHPOKOTO
HA3HAYCHUS

OIIK-1.3.1 3Hath yH1aMEHTAIIbHBIC
3aKOHBI MPUPOJIbI, OCHOBHBIC (PU3HUECKUE U

MAaTEMAaTHYCCKUEC 3aKOHbI

OIIK-1.V.1 ymeTs npuMeHsTH
€CTECTBEHHOHAYYHbIE 3HAHUS, METO/IbI
MaTeMaTHUYECKOT0 aHaIn3a 1
MOJICTTUPOBAHUS B UH)KECHEPHOM
JIeITECIILHOCTH, CBSI3aHHOM C
MPOEKTUPOBAHUEM U TEXHOJIOTUSIMH

MIPOM3BOJICTBA TIPHOOPOB

2. Mecro nucuuruinHbL B cTpykType OI1

JucuumirHa He 0a3supyercss Ha 3HAHUAX, paHee NMPUOOPETEHHBIX CTYAEHTaMM IpU
W3YYEHUHU B By3€ KaKUX-JIH0O TUCIUIUINH.

3HaHUs, MOIYYECHHBIE IPU U3YyYEHUU MaTepuasa JAHHOM JUCLUIUIMHBL, UMEIOT Kak
CaMOCTOATENIBHOE 3HAYECHHE, TaK M UCIIOJIb3YIOTCS PU U3YYEHUU APYTUX JUCLUIIINH:

- Maremartuka. TeOpI/IH BepOHTHOCTeﬁ U MaT€MaTHYCCKas CTaTUCTHKA

3. O0BeM u TpyI0EeMKOCTh TUCITUTLIAHEI

Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUIIMHE (M paclpesielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B

Tabnuiie 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

TpynoemMkocTs 1o
Bun yuebnoit paboThl Bcero cemecTpam
Nol
1 2 3
Obwaa mpyooemrkocmp oucyunaunwt, 3E/ (dac) 5/ 180 5/ 180
U3 hux uacos npakmuueckoii H0020Mo6KuU
Ayoumopnuie 3anamus, BCEro vac. 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 8 8
npakTuaeckune/ceMuaapckue 3ansatus (I113), (gac) 8 8
naboparopusie pabotsl (JIP), (dac)
KypcoBoii npoekT (padota) (KII, KP), (yac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnas padboma, Bcero (4ac) 155 155
Buo npomesxcymounoii ammecmayuu: 3ader, nupao. 33 33
3auer, ok3ameH (3ader, Judd. 3aq, Jk3.**) ' ’

** o
HpI/IMeanI/Ie . KaHJIUJAaTCKUHU 3K3aMCH




4. CopepxaHue JUCIUTUTUHBI
4.1. Pacnpepnenenue TpyI0€EMKOCTH JTUCHUTUIMHEI 110 pa3ieiaM | BUAAM 3aHATHN.
Pazpgenbl, TeMbl TUCHUILIUHBI U UX TPYJOEMKOCTh IPUBEJCHBI B Ta0IUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pa3nennl, TeMbl JUCIIUITIMHBI Jlekuun I13 (C3) JIP KII CPC
(dac) (qac) (qac) (qac) (qac)
Cemectp 1

Pasmen 1. KoMIuiekcHble yrcia u 2 2 20
MaTpHIIbI
Pasnen 2. CucTeMbl JIMHEHHBIX 1 2 20
YpaBHEHUI
Pasnen 3. JIuneiiHble IpocTpaHCcTBa 1 0 30
Pasnen 4. Bekrops! 1 1 20
Paznen 5. [IpsiMast Ha TIOCKOCTH 1 1 20
Paznen 6. [IpsiMast U IUIOCKOCTD B 1 2 20
NPOCTPAHCTBE
Pasnen 7. Kpusblie BToporo nopsaka 1 0 25
HUroro B cemectpe: 8 8 155
Hroro: 8 8 0 0 155

[IpakTuueckass MOATOTOBKA 3aKJIIOYaeTcs B  HENOCPEJICTBEHHOM  BbIIIOJHEHUU
OoOy4arolMMUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;yumei
npoeCCHOHATBHON 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxkanue pa3iesoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Tab6muia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK
Howmep pasnena HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1. IlonsiTe KOoMIIEKCHOTO yncia. JIecTBUS HaJ KOMIUIEKCHBIMHM YHCJIaMU B
anrebpanveckoir (opme. JleiicTBUS HaJg KOMIUIEKCHBIMH YHCIaMH B
TpuroHomerpuueckoi opme. @opmyna Myaspa. M3BiaeueHne KOpHs U3
KOMIIJIEKCHOI'O YHCIa.
[Tonsitue matpunpl. JIuHelHble omnepanuu Haja matpuuamu. JInHelHas
3aBUCUMOCTh M HE3aBUCHUMOCTb MATpPHULl. TpPaHCIIOHUPOBAHUE MATPHII.
YMHOKEeHUE MaTpull. MHOTOWIEHBI OT KBAJIPATHBIX MaTPHII

2. Onpenenurenu u ux cBorictBa. O6paTHast MaTpuia. Perenue npocrenmmx
MaTpU4HbIX ypaBHEHUH. MaTpuuHbIi METOJ pPEIICHUS JMHEHHBIX
YPaBHEHHUH.

Meton Kpamepa. Meron I"aycca.
CoOcTBeHHbIE 4YHClIa U COOCTBEHHBbIE BEKTOPBHI KBaJAPAaTHBIX MaTpHIl.
@DYHKIMM OT KBaJAPAaTHBIX MaTPUI]

3. JIuneininple npoctpaHcTBa. Omnpenenenve W npuMepsl. basuc u
KoopauHaThl. JluHeliHble mpeoOpa3zoBaHuMd. Marpuua — JIMHEHHOro
peoOpa3oBaHMUs.

4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE OlpeaeacHus. JInHelHbIle onepanuu

HaJl BeKTopaMu. JInHeitHas He3aBUCUMOCTh BeKTOpoB. basuc. KoopauHatsl.
CucreMnl KOOpPJAUHAT Ha IMJIOCKOCTHU U B IPOCTPAHCTBC




CkansipHOE TIpOM3BEIEHHE BEKTOPOB. BEeKTOpHOE NIPOM3BEICHUE BEKTOPOB.
CMelanHOe TIPOU3BEICHUE BEKTOPOB.

VYpaBHeHUs] NPAMON Ha IJIOCKOCTH. 3aJjadyd Ha COCTABJICHUE YpPaBHEHMI
IIPSIMOM.

VYron Mexay npsMbIMU Ha INIOCKOCTH. PaccTosiHMe OT TOYKHM A0 IPSIMOU Ha
IJIOCKOCTH. PaccTosiHMe MeX 1y apajuiesIbHbIMU NPSIMBIMU.

YpaBHeHUsI IIIOCKOCTHU. 3a7jaHKe MPsIMOi B TPOCTPAHCTRE.

Yron Mexy INIOCKOCTSAMH. YTOJI MEXKIY NMPSAMBIMU B MPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCThIO. PaccTosiHME OT TOYKM 10 IUIOCKOCTH.
PaccrosiHue mexay napauienbHbIMU IUIOCKOCTAMHU. PaccTOAHUE OT TOYKH
J10 TIPSIMOM B MMPOCTPAHCTBE.

Onnunc. ['unep6ona. [lapabona. IlonsipHoe ypaBHEHHE KPHUBOW BTOPOTO

nopsaka. Kanonnueckue ypaBHeHUs KPUBOI BTOPOTO MOPsIKa

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTb

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATUH U UX TPYJOSMKOCTh IIPUBE/ICHBI B TAOJIHIIC 5.

N3 Hux Ne
Dopmbl N
Ne . Tpynoem- | mpaktuyeckoi | pasaena
wn Tembl IpakTUUECKUX 3aHATUI MPaKTHYECKHX KOCT, (4ac)| MoAroToBKH, | MucHUI-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemenue
YHClIaMU B aJireOpandeckon 3a1a4y
¢dopme. Tpuronomerpuueckas
dhopMa KOMIUIEKCHOTO YHCIIa. 1 1
JlelicTBus Ha/l KOMILIEKCHBIMU
YyHcllaMu B
TPUTOHOMETpHUUYECKOU opme
2. JInnelHble onepanuy Hajg Pewmenne
MaTpPULIAMH. 3a1a4 1 1
TpaHciOHMpPOBaHKWE MATPULL.
YMHOK€EHNE MaTpHULL
3. | Bpruucnenue onpenenuTenei. Pemenne
OO0parHas matpuna. Pemenue 3a1a4 1 2
MaTpPUYHBIX YPABHEHMII.
4. MatpuuHbslii METOA pEeLICHUS Pemenne
CUCTEM JIMHENHBIX YPaBHEHUH. 3a1a4 1 2
Meron Kpamepa. Meron
I'aycca
S. Pa3noxeHne BEKTOPOB 1O Pemenue
6a3ucy. Boruucnenue 3a1a4
KOOPJMHAT TOYEK B 00IIeH
JIEKapTOBOM CUCTEME 1 4
koopauHar. CkansipHoe
IIPOU3BEIEHUE BEKTOPOB.
BekropHoe u cmenianHoe
IIPOU3BENCHUS BEKTOPOB
6. VYpaBHeHUs IPSIMON Ha Pemenue 1 5
IUIOCKOCTH. 3a/1a4y Ha NPSIMYIO 3a/1a4




Ha TIOCKOCTH
7. [IpsiMas 1 MIIOCKOCTH B Pewenne 2 6
MIPOCTPAHCTBE 3a/a4y
Bcero: 8

4.4, JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.
Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

N3 Hux Ne

Ne

W HaumenoBanue nabopatopHbix padboT

TpynoemMKocTsb,
(uac)

NPaKTUYECKOH | pasmerna
MOJATOTOBKH, | JUCIIHIT
(dac) JINHBI

V4eOHBIM IUIAaHOM HE npeaycMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOIHEHUE KypCOBOU PabOTHI

Y4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronuxcs
Buiel caMoCTosITENIbHOM paOOTHI M €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuna 7 — Bunbel caMmocTosTenbHONU pabOThI U €€ TPYAO0EMKOCTh

Bun camocrosTensHo# paboTh Bcero, gac Cewmectp 1, uac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
30 30

qucturinHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIIO 30 30
ycneBaemoctu (TKVY)
Jomamaee 3amanne (J13) 35 35
KonrtposbHble paboTsl 3a04HrKoB (KP3) 30 30
IToaroToBka K MpOMEKyTOYHOU 30 30
arrectanuu (I1A)

Bcero: 155 155

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONMIUXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl O00y4aromuXxcs yKa3aHbl B

.. 7-11.

6. IlepedeHs Me4aTHHIX U AIEKTPOHHBIX Y4EOHBIX U3TaHUH
[lepeueHb neUaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeIeH B TadauIe 8.
Ta6muia 8— IlepeueHp MeYaTHBIX W AIEKTPOHHBIX YYCOHBIX HU3JaHUN




KomuectBo

AK3EMILISIPOB B
U I:LQLII_Ha?;[I;)/ec bubnuorpadudeckas ccpuika OuomMoTeKe
(KpoMe AIIEeKTPOHHBIX
AK3EMILTSIPOB)
VK 514 BBK bexnemumiera JILA., Tlerpouu A.1O., Uybapos N.A. 200
22.151 642 COopHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

JUHEeHHO# anrebpe: Yueb. mocooue / [Ton pen. 1.B.
Bbexnemuriesa. — 2-e us., nepepad. — M.: DUSMATIIUT,
2006. — 496 c.

YK KasakoB A.Sl, MakapoBa M.B. Maremaruka. 50
517.521(075.8) Ananurndeckas reomerpust: yued. [Tocobue / CII0.:
I'VAIL 2019. - 51 c.

http://e.lanbook.co | beknemuries, J[.B. Kypc aHanuTHuecKoi TeOMETPUH U 9BC Jlanb
m/book/58162 JMHEHHOM aireOpsl. [DIEeKTPOHHbIH pecypc] —
OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.

http://e.lanbook.co | Bekmemurera, JI.A. COOpHHUK 3a1a4 10 aHATUTHIECKOM 3BC Jlanb
m/book/72575 reOMETPHUH U JIMHEHHOH anrebpe. [DIeKTpOHHBIN pecypc]
/ J1.A. Bexnemurnena, /1.B. bexnemuies, A.1O.
[MerpoBuy, U.A. UybapoB. — Dnekrpon. nqan. — CII0. :
Jlanb, 2016. — 496 c.

http://e.lanbook.co | HoBukos, A. 1. Havasa iuHeiHO# anreOps 1 OBC Jlanp
m/book/71997 aHaIMTHYECKas FeOMeTpusl : yueOHoe mocobue / A. 1.
HoBuxos. — Mocksa : DU3MATIIUT, 2015. — 376 c.

https://e.lanbook.c | Maremaruka. 3aa4n MOBBINICHHON TPYIHOCTH IS OBC Jlaup
om/book/115483 CTYIICHTOB BY30B : yueOHoe nmocodue / 1. B. UBanos, O.
K. UBanosa, O. A. OxyneBa, H. A. ToueHHHUKOBA ; IO
penakuueii U. B. IBanosa. — Cankr-IletepOypr : Jlans,
2019. — 156 ¢

Wenera, A. M. Jlunetinas anreOpa. AHaJIUTHYECKAS 9BbC Jlann
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnera, I1. 1.
om/book/152265 [Mpunyrkas, W. /1. Yepusix. — 5-e u3j-e, ucnp. u 101, —
Hosocubupck : HI'TY, 2019. — 183 c..

https://e.lanbook.c | Beknemuines, /1. B. Kypc aHanuTu4eckoii reoMeTpuu U OBC Jlanp
om/book/58162 JIUHEHHOM anreOps! : yueouuk / J[. B. beknemures. —

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

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Beicinas maTemaruka. JInHeiHas OBC Jlanb
om/book/48192 anreOpa U aHaJTMTHYECKasi TeOMETpus : yueOHOe mocodue

/ TI. C. I'eBopksin. — MockBa : ®DUSMATIIUT, 2011. —

208 c.
https://urait.ru/bco | Jluneitnas anreOpa 1 aHATUTHYECKAst TEOMETPHS:
de/436467 yueOHHK U TPakTUKyM st By30B / E. . [lnoTHHKOBa, A.

I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
MzmarensctBo FOpaiit, 2019. — 340 ¢

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

0de/493221 aHAJIMTHYECKAsi TEOMETPHS: YueOHOe oco0ue JIIst
By30B / 1. X. Cabutos, A. A. Muxanes. - 2-¢ u3a.,
ucnp. u non. - Mocksa: M3garensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoBa, E. I'. Jluneiinas aaredpa u
00e/434042 aHanmuTH4yeckas reometpusi. COOpHUK 3a1aHUI:

yaeOHoe mocodue /i 0akajaBpuara U CrieluainTeTa



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

/ E.T. IlaxomoBa, C. B. PoskxoBa. - MockBa :
WznarensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas aiareopa: yueOHOE
00de/430892 noco6ue as By3oB / E. H. JIyosiruna, E. M.
BeuromoB. - 2-e u3a. - Mocksa : U3garenscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeyeHb AMEKTPOHHBIX 00Pa30BaATEIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN cetn « HTepHeT»

Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «/HTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumeHnoBanue

http://www.math-net.ru OO01IepOoCCUICKUIT MaTeMaTHIECKHIA TTOPTAI
http://e.lanbook.com/view | OBC «Jlanb»

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOTO 0OECHEeUeHUs, HCIOIB3YEeMOT0 TMPH OCYIIECTBICHUN
00pa3oBaTeNIbHOTO Mpolecca Mo AUCLUIIINHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecreyeHus
Neo /it HaumenoBanue
1. MicrosoftWindows
2. MicrosoftOffice
3. MathType
4. Wolfram Mathematica

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmuite 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t Hanmenosanue

9BC Jlaun

9. MarepuanbHO-TeXHUYECKas 6a3a
CocraB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBiIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHIUYCCKON 0a3hl

Ne HanmeHnoBaHMe cOCTaBHOW 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOUN 0a3bl (TIpu HEOOXOMMOCTH )

1 | Yuebnas ayauropus Ui 3aHATUN JIEKIIMOHHOTO TUMA, 3aHATHH | yi. ['acremno, a. 15



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

CEMHUHApCKOr0  THUMA, TPYNNOBBIX U  UHAWBUIYAJIbHBIX
KOHCYJIbTAllU{, TEKYIIEr0 KOHTPOJIA M  IIPOMEKYTOYHOHN
arrectauun. OcHamenue: Crenuanu3upoBaHHas —MeOelb;
TEXHUYECKHE  CpeACTBa  OOydeHus,  CiIyxamue  JJis
npejcTaBieHus yueOHoW HMHpopManuu OOJIBLION ayJUTOPUH;
Ha0Op AEMOHCTPALIMOHHOTO 000PYIOBaHHS

2 | YuebHas ayautopusi UId TPAKTUUECKUX 3aHATHH, 3aHatuil | yi. [acremno, m. 15
CEMHUHAPCKOTO  THIMA, TPYNNOBBIX W  WHIWBUAYAIbHBIX
KOHCYJIbTAllMi, TEKYyIIero KOHTPOJIS M IPOMEXKYTOUHOU
arrectauuu. OcHamenue: Crenuanu3upoBaHHas —MeOenb;
TEXHHYECKME  CpelacTBa  OOydeHus,  clyxamue  JJis
npeacTaBieHus yueOHoW uHGopMau OOJIBIION ayIUTOPUU;
NIEPEHOCHOM HAbOp JEMOHCTPALIMOHHOTO 000PYI0BaHMSI

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJISI MPOBEIACHHUS MPOMEKYTOUHONW AaTTecTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB Ik IPOBEICHHS IPOMEKYTOYHOHN aTTECTalluU

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUHBIX CPEACTB

DK3aMeH Cnucok BONpoCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KoTopas npuBeaeHa B Tabnuie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHkH ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIETEHUIUN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHAs mIKaIa P P (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €r0 M3J1araer;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPHUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKECHHSI C MPAKTHICCKON
JIESITSIIbHOCTHIO HAIPABJICHHS;

— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEpaTypHl;

— HE JOMYCKAET CYIIECTBEHHBIX HETOYHOCTE;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JEATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJIEET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSATHM.

«XOPOLLIO»
«BaYTEHO»




Or11eHKa KOMITETEHITUHN

5-0aiuibHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaraeT €ro, ONUpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHECHHHM 3HAHMM
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 00OOIICHNUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAIIPABIICHUY;
«He 3aUTCHO)

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

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBiIeHbl B Tadwmie 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: «/lelicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckoi popme
3aIlMCH paBHA MMPOU3BEACHUIO JEHCTBUTEIbHBIX YaCTE
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

OTBer:

yTBep:kaeHue: «JleidcTBUTe/JbHAST YaCTh NPOM3BEACHUS
KOMIUIEKCHBIX 4HceJ B ajaredpamveckoil ¢gopme 3anucu

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

3amanue 2.

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

OtBer: 19+17i

2) BepHo nu yTBepkIcHuUE: «/leificTBUTEIbHAS YaCTh
MIPOM3BEICHUST KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMMCH BBIUUCIAETCS KaK PA3HOCTh IPOU3BEACHUS
JIEWCTBUTEIIbHBIX YACTEH U MPOU3BEICHUS MHUMBIX YacTeU

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

Hegepno (BepHBIM 0TBETOM SIBJISIETCH




COMHOXUTENEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCS YTBep KIAeHHE:
«JlelicTBUTEJbHAS 4YacThb TMPOU3BEAEHUSA KOMILIEKCHBIX
yuces B ajredpandeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTL TNPOM3BEeJAECHUS JAeHCTBUTEJIbHBIX YacTeil u
NMPOU3BeIeHUS] MHMMBbIX YacTell COMHOXKUTEJIeH).

3ananue 3.
1) BbIYHCIUTD IPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3arnucu
(7 + 4i) = (4 — 3i)

OrBer: 40-5i

2) BepHo sn yTBepkacHuUE: «/leiicTBUTEIbHAS YaCTh
MIPOM3BEICHUS 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:
«JleiicTBUTE/ILHASL YACTH NPOU3BEAEHNSI KOMILIEKCHBIX YHCe] B
ajnreopanyeckoid ¢Gopme 3anucH BBIYHCISAETCHA KaK Pa3HOCTH
Npou3BeleHUs1 [1eiiCTBUTEIbHBIX 4YacTeidl M MNPOU3BeIeHUsA
MHHUMBIX YACTel COMHOKUTEJIE»).

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 YacTeH
cOMHOXxHUTeNeN». OTBET apryMeHTUpYITE.

OTtser: Hesepno (BepHBIM OTBETOM AIBJIAICTCSH
yTrBepaaeHne: «JlediCTBUTEJbHAS 4YACTh MNPOU3BeEICHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdyeckod ¢opme 3anucu

BBIYHCJIAETCHA KaK Pa3HoOCTh NMPOU3BeICHUS
NeMCTBUTEJbHBIX YaCTel U NMPOM3BEACHUSI 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 3amuch MOXKET OBITh BBIYHCIICHO IO




NpaBUIy BBIUUCICHUS NPOU3BEACHUS MHOrOWwieHOB» OTBET
apryMEeHTUPYUTE.

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

3aganue. OIIK-1.3.1
1) BbIYUCIUTD TPOU3BEICHNUE KOMIUICKCHBIX YHCEL.
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 apryMeHTHPYHTE.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KAeHMe:
«IIpn BBIYHCJIEHMH TPOU3BEJCHHUSI KOMILIEKCHBIX 4Hcel B
TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJjbTara
BbBIYMCJISIETCH KaK Ipou3BeleHHe MOAYJeid MHOXKHUTeIeH, a
apryMeHT 4MCJIa paBeH CyMMe apryMeHTOB COMHOKHTeJIeil»).
3agaHue. OIlK-1.3.1
1) BbruuciuTh 4acTHOE KOMILIEKCHBIX quce B
TPUTOHOMETPUUYECKON (hOpMeE 3aIUCH.
g (14
10(cos—+1i sin—
Zy Lleos;+ising)
Z, S(cos=+izin-
T - - T o »
OtBer: 2 (EDSE +i smg) =3 +i
2) Bepuo nu ytBepxkaeHue: «lIpu BBIYMCICHHH YacTHOTO
KOMIUIEKCHBIX YHCET MOJIYJIb U apIryMEHT pe3yJbTaTa SIBISIOTCS
pe3yspTaTaMH AeJIEHUS MOAYJS ASIMMOrO Ha MOAYJIb IEIUTENs
U apryMeHTa JAeJuMOro Ha aprymeHt jenutens». OTBer
oOocHyiiTe.
OtBer: HeBepHo (BepHbIM OTBETOM SIBJISIETCSl YTBep:KIeHHeE:
«IIpn BBIYHCIEHHM 4YACTHOI0 KOMILUICEKCHBIX 4HCe]T MOIYJb
pe3yJbTaTa fBJsSeTCsl Pe3y/ibTaTaM J/ieJIeHUsi MOAYJIsl 1eJIMMOro
HA MOAYJIb JEJHTEJsl, 3 apryMEHTOM - Pa3HOCTb apryMeHTa
JAeJUTesIsl U APryMeHTAa 1eJTUMOT0»).
Kak HaszpiBaercs (hopma 3anucu KOMIUIEKCHOTO YKCIIa, UMEIOIast 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 3aIIMCAH 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

3ananue 1.
1) KowmrmiekcHoe Ynciio Z 3alicano B areOpandecKoi 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 ¢popMy 3ammucu 9uciia Bbl HCIobp30Bain? O00CHY#TE
CBOM BBIOOP
Ortsert: Ilpn Bo3BeAeHNH KOMILJIEKCHBIX YHCeJ B CTeNeHb 0oJiee
PallMOHAJIBLHO UCNO0JI30BATh TPUTOHOMETPHYEeCKYI0 hopmy
3allMCH U 1eliCTBOBATH M0 CJIeAYIIEeMY NPaBUJLY: IPH
BO3Be/IeHUHM KOMILJIEKCHOI0 YHCJIAa B CTelleHb MOAYJIb YHMCJIa
BO3BOJUTCH B 3Ty CTelleHb, APTYMEHT YMHOKAETCS Ha
MOKa3aTelIb CTENEeHH.
Eciu ke ucnosib3oBath ajnredpanyeckyro ¢popmy 3anucu, To
HEeo0X0UMO B JaHHOM cJjiyuyae 12 pa3 yMHOKHTH YHCJI0 CAMO HA
celst.

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: IIpn Bo3BeIeHNH KOMILJICKCHBIX YHCes B CTeNeHb 0oJiee
PALMOHAJBLHO UCII0JIB30BATH TPUTOHOMETPHUYECKYI0 hopmy
3aNMCH U AefiCTBOBATH MO CJeAYI0IeMy NpPaBuiIy: NPH
BO3BeJleHHH KOMILJIEKCHOI0 YHCJIa B CTeleHb MOAYJIb YHCJIa
BO3BOJIMTCS B 3Ty CTelleHb, apIYMEHT YMHOKAaeTCs Ha
NnoKa3areJib CTeleHH.
Eciin ke ncnonb3oBath ajaredpanyeckyro ¢gopmy 3anucH, To
HEe00X0AMMO B IAaHHOM cJiy4ae 3 pa3a yMHOXKUTH YHUCJI0 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 crnucka nuppoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

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

c=(s 5 1)

2. BrwiOepute u3 cnmcka nupoBbie CPEACTBA, KOTOPHIE MOTYT
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 CPesICTBA, 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
OTtBer:
-2 -9

€= ( 4 -6 6 )
2. Bribepure u3 crincka mudpoBbie cpesicTBa, KOTOPHIE MOTYT
OBITH IIPUMCEHCHBI JJIS pCHICHUA ,HaHHOfI 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 IIPUMCHCHBI JJIA PCIICHUA HaHHOﬁ 3aJa4u.

a)
b)

c)

Microsoft Access
Wolfram Mathematica
Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anummre pe3ynbraT AeHCTBUNA HaJl MAaTPUIIAMHU.

A+0=...
OtBer: A
2. 3anuiuTe pe3ynbTaT ACHCTBUIA HAJ MaTPUIIAMU

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
OIIK-1.3.1

10.

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

o 2 5
A=(g _i ;‘] B=(D —z)

2 0

OIIK-1.V¥.1
VK-2.V.3




OTtBer:
-8 4 )

AB =
(14- 18
2) BeiOepure u3 criucka UQpoBbie CPeICTBA, KOTOPBIC 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
NpUMeHeHbI I pelleHus JaHHoii 3axaun orHocuTest 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 Mmatpun A * B, rjie

A=(G —2 _3) B= i —32)

1 3 0 —_—
OTtBerT:
AB = [_Tu _43]

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

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

OtBet: K undpoBbiM cpecTBaM, KOTOPbie MOTYT ObITh
NpUMeHEeHbI JJIsl pelleHus1 JaHHOH 3aaa4uu oTHocuTcest 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) Brlibepure u3 crimcka UPPOBBIE 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 cpeacTBamM, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI JIJI51 peleHusl JaHHOo#| 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe odecneyeHnne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIbIOTEPHOM ajired0pbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTE€PAKTUBHBIX JOKYMEHTOB C BLIYMCJICHUSIMH 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 JIJIsl pellieHusl JaHHOi 3a1a4u oTHOcHTCAa Wolfram
Mathematica- nporpaMmmuoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA00pP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMITbIOTEPHOI aJIre0pbl, OpHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX TOKYMEHTOB ¢ BHIYUCIEHUSIMU U
BH3YaJbLHBIM CONPOBOKIEHHEM.

3anaHue 5.
Haiitu npoussenenue marpun 4 * 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

OTtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOTYT 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 KOMNBLIOTEPHOI 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 4to0bl BHIYUCIUTH ONpeieuTe] b BTOPOro Mopsiaka
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM INATOHAJIH
BbIYeCTh INpPOM3BelleHHe JJeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 2.

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

i s

OrtBer: -22
2) OOoCHYHTE KaK BBIYHUCIUTH OMPEICIUTEIh BTOPOTO MOPSIIKA.

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 4Tro0bl BLIYMCINTH ONpele/uTe/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
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

2) OO00CHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

OTtBer:

Jis1 TOro 4To0bl BHIYMCJIUTH ONpPeEeUTe/] b BTOPOro MOpsiaKa
HeO0XO0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JNATOHAJIH
BbIYECTh MNPOU3BeleHHE JJIEMEHTOB BTOPOii (M000YHOI)
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
Heo0X0IMMO M3 NMPOU3BeJAeHHUs 1eMEHTOB IIABHOM IHATOHAJIH
BbIYeCTh MpPOM3BeJAeHHE JJIeMEHTOB BTOpOH (110004HOIN)
AUATOHAJIN

YK-2.¥.1
1 2 -1
3aganue: naHa matpuua | 3 1 2
4 —2 5
Haiinute anreOpandeckue JOMOTHEHUS:
Oteer: 9
12. Oteer: -7
3. Ay
OTtBeT: -5
4. A:E
Otsert: 10
5. Az
Oteert: -5
Yemy paBeH onpenenuTeb TPEYrodbHON MaTPHITHI? YK-2.3.1
13. OTBeT: onpeaeauTeIb TPEYTroJabHOI MAaTPUIIbI PABEH
NMpou3BeIeHUIO0 )JIEMEHTOB IIABHOM TUATOHAJIM.
O6o3HauuM Ay, A,, ., A, — CTPOKU MATPULIBI U @y Ao v Oy - OIIK-1.3.1
14 JIEUCTBUTENIbHBIC YHCIA.

Ecnu cymecTtByer Takoil Habop unces, cpeid KOTOPBIX €CTh XOTs-
OBl OJTHO YUCJIO OTIMYHOE OT HYJISI, U TIPH STOM 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 MATPHUIILI HA3LIBAIOTCS 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. Haittu 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. Haiitu matpuny X u3 ypasHenust 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.V.1

17.

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

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

VK-2.3.1

18.

Kakue MeTozp! pemeHus CucTeM JMHEHHBIX aareOpandecKux
ypaBHEHUIN BaM U3BECTHBI?

VK-2.3.1
OIIK-1.3.1




OtBer: MeToabl pelieHUsI CHCTEM JIMHEHHbIX aJredpandyeckKux
ypaBHeHuii: meTroa Kpamepa, meton I'aycca, MeTox MAaTPHYHBIX
YpPaBHeHHii (¢ HCNOJIb30BAHNEM 00PATHOM MAaTPHULIbI).

19.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUN. Kakoi MeTo/1 penieHusi CUCTEMbI JTMHEUHBIX
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 YypaBHeHuii ['aycca, npyrue meroabl (MeTOX
Kpamepa u MeToa MATPUYHBIX YPABHEHHI) MOI'YT
NPUMEHATBLCS NPH YCJIOBHH, YTO MATPUIIA CHCTEMbI
KBaJpaTHAas U ONpeJe/IMTe/b e¢ He PABEH HYJII0.

OIIK-1.V.1
YK-2.¥.3

20.

CpaBHuTE yCc0BUs IPUMEHEHHSI METOIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEHUM. Kakoil MeTO peleHns CHCTEMBI JIMHENHBIX
areOpanyecKux ypaBHEHUH IPUMEHSIOTCS B TOM cllydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

Otser: Eciim MaTpuua cucremMbl He KBaJapaTHad (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJIUYeCTBO YPABHECHUI He
COBIIAJAI0T), TO MPUMEHSETCS TOJBKO METO/ UCCJIe0BAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHu#i ["aycca, npyrue MeToabl
(metrox Kpamepa u MeTox MATPUYHBIX YPABHEHH ) MOI'YT
NPUMEHATHCS MPH YCJIOBHH, YTO MATPHLA CHCTEMBI
KBaJIPAaTHASA U ONPeAeJNTE/Ib ee He paBeH HYJII0.

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

21.

[Tpu KakoM yCIIOBHM OJTHOPOJIHASI CUCTEMA JIMHEHHBIX YpaBHEHUN
MMEET HEeHYJIeBOE pelieHue?

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

OIIK-1.3.1

22.

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

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOI KOOPAMHAT.

OIIK-1.3.1

23.

Kaxk Ha3bIBaeTcs cuctemMa KOOpAMHAT, B KOTOPOM Kaxaasi TOUKa B
POCTPAHCTBE OMpeesseTcs TpeMs yuciaamu - (I, 6, @), Tae r—
paanyc-BeKTOp TOYKHU, § U ¢ — 36HUTHBIN U a3UMYTAJIbHBIN YTIIbI
COOTBETCTBEHHO?

OtBer: Takas cucreMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPAUHAT.

OIIK-1.3.1

24,

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

VK-2.3.1
OIIK-1.3.1

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.

[To kakoit popmyIie onpenensercs: CKaasipHOe MPOU3BEICHNE
BEKTOPOB?
OtBer: CrajnsipHoe Npou3BeleHHe BEKTOPOB onpejeJisieTcs Mo

OIIK-1.3.1




dopmyae lal = |b| = cosa

217.

[To kakoit popmyIie BEIYUCISAETCS CKATSIPHOE POU3BEACHUE

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

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

OIIK-1.3.1

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

OIIK-1.3.1

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)

OIIK-1.3.1

30.

Uemy paBHO pacCTOSIHUE OT TOUKH /10 PSAMOIt?
OTtBet: PaccTosinue OT TOUKH /10 IPSAMOM PABHO JJIHHE
NnepneHINKYJspa, ONyIEeHHOr0 U3 JaHHOH TOYKH HA NPAMYIO.

OIIK-1.3.1

31.

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

Touky M(2,4) v nepreHIuKyISPHON IPAMOi — = -

OtBer 3amucaTth B BHJE YPaBHEHHs MPSIMOM C  YIJIOBBIM

K03 pULIEHTOM

OrtBer:

¥y=-—1,25x+6,5

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

OtBer 3amucaTh B BHUAE YpaBHEHHs MPSMOM C  YIJIOBBIM
K03 ULeHTOM

OrBer:

¥=1,25x—5,25

3amanre 3. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIeH uepes

. L xt+1l6 y—9
touky M(—1,—3) u napawiensHo mpsIMoit . = py
OtBer 3ammcath B BWJAC YpPaBHEHHs TMPSIMOW C  YIJIOBBIM
K03 ULIEeHTOM
Ortser:

¥y=1,25x—1,75

3aganue 4. CocTaBUTh YpaBHEHUE MNPSIMOM MPOXOASUIEH uepes
touky M(1,—1) u nepneHaMKyIsSpHOMA npsaMoi ¥ = —5x + 2,

OIIK-1.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.

Kakum ypaBHEHHEM OMUCHIBAETCS 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
OIIK-1.3.1

33.

Chopmynupyiite  HeoOXOAMMOE W JOCTATOYHOE  YCIIOBHE
NapauIeIbHOCTH MPSIMOU U TIJIOCKOCTH.

Otser:

st Toro, 4To0bl MpsiMasi ¥ MJIOCKOCTh ObLIM Mapajljie/ibHbI,
HEO0X0UMO H [J0CTATOYHO, 4YTOObI BEKTOP HOPMAJIHM K
IVIOCKOCTM M HANPABJSKIIMH BEKTOP MNPAMOH  ObLIM
nepneHNKYJIsIPHbI.

OIIK-1.3.1

34.

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

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

20) 1 MMeIOIIasi HANIPABJISIIOIIMIT BeKTOp ¢ koopaunaramub (1,

X~ F—¥ E—Z
m, N) uMeeT BUJ {°=}”= 0

m n

OIIK-1.3.1

35.

KakuM ypaBHEHHEM ONUCHIBACTCS MIPSIMasi, IPOXOIAINAs Yepe3 1B
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

OIIK-1.3.1

36.

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

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

OIIK-1.3.1

37.

C nomol1pio Kakoi (opMyIIbl MOXKHO HAaWTH YrOJl MEXIY

IpsIMBIMU?

Oteet: yros Mexay NpsiMbIMH MOKHO HAWTH U3 (POPMYJIbI
ay+ag

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

Cos@ =

NPSIMBIX

OIIK-1.3.1




38.

Hopmais k mmockoctr umeet kKoopauHatsl (A, B, C); koopauHaTe OIIK-1.3.1
HarMpaBJIoIIEro Bekropa npsmoit (I,m,n)/

C nmoMoripIo Kakoi hopMysTbl MOKHO HAUTH YToJl MEXIY MPSIMOUN 1
MJIOCKOCTBIO?

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

(popmybl

. |Al + Bm + Cn|
sing =

,,“."}12 _|_32 + o ‘.,-"IF + me + nZ

39.

[To kakoit popmyIie MOKHO ONPEAESIUTh PACCTOSIHUE OT TOUYKH 10 OIIK-1.3.1
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

40.

Hanumure KaHOHUYECKOE ypaBHEHUE DIUIMIICA. OIIK-1.3.1

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

x ¥

az b2

41.

Hanumure kaHoHNYeCKOe ypaBHEHUE THIIEPOOPHI. OIIK-1.3.1

OtBer: KanoHHYeckoe ypaBHeHHe runepo0Jibl UMeeT BU
2z Z

X ¥ 1

a® b?

42.

Hanuumre kaHOHWYEeCKOe ypaBHEHHUE MapadoIIbl. OIIK-1.3.1
OtBer: KanoHnuyeckoe ypapHeHHe 1apadoJibl UMeeT BU/L
y:=2px

Bompocsr (3amaun) s 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.

Tabnuua 16 — Borpocs! (3a1aun) ams 3adeta / qudd. 3auera

Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHBIM MJIAHOM HE IPETYyCMOTPEHO

[lepeuenp TeM [ KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI

MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO MPOEKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIii IepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
KypcoBOil paboThI

Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO

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

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

Ne
n/n

Kon

[TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHIMKaTOpa

TuroBoil BapuaHT TECTOB
1 cemectp




Jlana Matpuna 1)  as YK-2.V.1
2) -ay
_(“11 ﬂ'li)
A=, a. )
21 @22 ) a
) 11
E¢  anrebGpamueckoe
JOTIOJIHEHHE Ass 4)  —ay
aBHO. ..
p Ortser: 3)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
IIPABWIbHBII OTBET M 3allUIIUTE apryMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
U3 nnpuBenéHHbIX dy;  djp YK-2.V.1
d d
MaTpull oOpaTHbIE 1) 21 22
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CYILLIECTBYIOT Y
MaTpHII. .. 0 0 ayp
2) |0 0 ay
0 0 ag
4313 33 A43
3) | 0 @z ap
o 0 a;,
g3 g2 iz
4) \axn azn amx
0 0 0
Otset: 3)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
MPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
Kaxum meromoMm | 1) I'. Kpamepa YK-2.3.1
MOKHO eIINUTh
P 2) K.®.Taycca
CUCTEMY,
OTIPeIeNHTEINh 3) ¢ moMomIbI0 00PaTHON MaTPHUIIBI
OCHOBHOH ~ MaTpHIbl |  4)  j06bIM CLIOCOGOM

KOTOpO paBeH HYIIO

OrtBert: 2)

(Uuactpykmus: [IpounTaiite TEKCT, BBIOEpUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Cucrema coBmectHa | 1)  Goubiie 1 YK-2.3.1
TOT/Ia U TOJIBKO TOTZA, | 2)  PaHr MAaTPHUIbI CHCTEMbI paBeH
KOrza... PaHry paciIiMpeHHO MaTpPHIIbI
CHCTEMBbI
3) panr pasen 0
4)  panr paseH |
OtBeT: 2)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
NPaBUIBHBI OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
JI71si BEKTOpOB @ 1 b | 1) BeKTOpHI MepneHMKYISPHEI YK-2.V.1
BBITOJTHSIOTCS 2) BEKTOPbI MapajLIeIbHbI OIIK-1.3.1
YCIIOBHS: 3) BeKTOpPBl HE MOTYT JIeKaTh Ha OIHOI
IPSAMOI
by by b 4) BeKTOpHI JIeKAT Ha OJHOW NPAMOIi
Qx Ay Az OtBer:2) 4)
roraa.... (Muctpykuus: IlpounTaiite TEKCT, BBIOEpHUTE
NpaBUJIbHBIE BAPHAHTHI OTBETOB W 3aIHIIUTE
apryMEHTHI, 000CHOBBIBAIOIINE BBIOOD
OTBETOB)
BekropHoe 1)  KoJIMHEapHOHW IUIOCKOCTH, B KoTopoit | YK-2.3.1
IPOM3BEICHUE JIeKAT MEPEMHOKAEMbIE BEKTOPA
BEKTOPOB d I b — 370 2) NepNeHIHKYJISPHbIH TJIOCKOCTH, B
KOTOpPO# Jie:kaT IepeMHOKaeMble
BEKTOP. .. BEKTOPbI
3)  wHynesoi
4)  coBmaaaroIIHii c OHUM nu3

NEPCMHOKACMBIX BEKTOPOB

OrtBer: 2)




(Muctpykuus: IIpounrtaiiTe TeKkcT, BbHIOEpHTE
NPaBWIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

PaccrosiHue OT TOUYKH 1) |Axg+Byg+C| VK-2.3.1
A2+ R2 a2+ 2
N0 TUIOCKOCTH MOYKHO VAS+BVA+C OIlK-1.3.1
BBIUUCIIUTh o 2) A -A;+B B, +C, Cy
[ [
dopmyuie. .. \Jlﬂf+ﬂf+cf-u|ﬂ§+ﬁ'§+c§
3) |A$u+B}’u+CZu+D|
VAZ+BZ+C2
4) |Am+Bn+Cp|
VAT +ET +C7 [ m® +n® 4p*
Otget: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
MPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
I'eomeTpuueckoe 1)  rumnepOosoi OIlK-1.3.1
MECTO TOYEK .
2)  mapaboJoit
IUIOCKOCTH, CyMMa
paccTosHuit or| 3)  OKPYKHOCTBIO
KOKJION W3 KOTOPBIX 4)  >aanncom
Ity ABYX JaHHBIX
. | OrBert: 4)
TOYEK 9TOU
MJIOCKOCTH ectb | (MuCcTpyKumsa: Ilpountaiite Tekcrt, BbIOEpUTE
BEJIMYMHA MPABWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
[IOCTOSIHHAS, 000CHOBBIBAIOIIHE BEIOOP OTBETA)
Ha3bIBAETCH. ..
Haiitu ypaBHEHHE x+1  y-2  z—4 OIK-1.V.1

IPSIMOM, IIPOXOASILEH




y+2 Z+4

qyepes TOUKY 2) — -
3 2 4
A(—1;2;4),
x—1 y—2 z—4
NePICHIUKYIAPHO 3) =: =
-3 -2 -4
IUIOCKOCTH
3x-2y-4z+1=0 4 T===
OrBer: 1)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
IIPABWIbHBIM OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
10 | Pemmth cucremy | 1) x=0,y=1,z=-3 OIIK-1.V.1
JIMHEHHBIX YPaBHEHHUU 2)  x=0,y=1,z=- 2
METOZIOM l'aycca
x+y+z=-2 3) x=0,y=-1,z=2
2x —y + 3z =-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Otser: 1)
(Muctpykumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
[IPABWJIbHBIM OTBET W 3alUIIUTE APTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
11 | Beruucnuth -1 -6 YK-2.V.1
D (7 2)
2 -1y /1 -2 2 72
G 2G5 2 Lo
o 0
3y (1 )
7 2
9 (G 5
Otget: 1)

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
MIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




12 | dana matpuna 1) s, YK-2.V.1
[0y Gy 2) —ap
A_(“:i “::)'
3) Qu
E€ anreGpanueckoe 4)  —ay
JIOTIOJIHEHHUE Asy
OrtBer: 2)
paBHoO...
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
IIPABWIbHBIM OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOp OTBETA)
13 | Marpuua ATl 1) At-axA-at VK-2.3.1
Ha3bIBAETCSl 0OpaTHOI ) Al-Az1
Matpue A, eciau
“1.4—a4.4-1—
BBIMTOTHAETCS YCIIOBUE 3 A A=4-4"=E
4 At-4=0
Otser: 3)
(Muctpykuumst: IIpounrtaiiTe TeKCT, BBHIOEpPHTE
MIPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
14 CKaﬂprHI)IM 1) |c_£| |E| ArCCOS o OIIK-1.V.1
MIPOU3BEIEHUEM JBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBaeTCA 3) |E||E| cos
YHCII0, PABHOE. ..
4) |c_£||b|tga:
Otget: 3)
(Muctpykuus: IIpountaiiTe TEKCT, BBIOEpHUTE
IIPABWIBHBII OTBET M 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
15 | Yemy pasio | 1) O YK-2.V.1




CMEIIaHHOE 2) 1
IPOM3BEACHUE
P 3) -2
BEKTOPOB
=77 = 4 2
aba )
OrBer: 1)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBHIOEpHUTE
NPaBUIbHBIM OTBET M 3AIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
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(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOpP OTBETA)
18 c 1) neicTBUTEIBHON OCBHIO YK-2.V.1
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a

2) aCHUMIITOTOM




Ha3bIBACTCH. .. 3) JIKCIEHTPUCUTETOM
4) (oKaIbHBIM PAIHYCOM
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(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
NPaBWIBHBI OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
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20 | Onpenenuts  kakoe | 1)  x +y-8x=0 OIIK-1.V.1
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2) X:'_\,'IES—}F'
COOTBETCTBYET 3
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21 | Pemuts cucremy | 1) x=0,y=1, z=-2 OIIK-1.V.1

JIMHEUHBIX YPaBHEHUU

METOJIOM l'aycca

2) x=0,y=-1,2z=2




xt+yt+z=2
2 —y+3z=10
—x+2y—z=-5

3) x=0,y=1, z=2
4) x=0,y=-1,2z=3
Orteer: 4)
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22 | BeucauTh YK-2.3.1
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2) V2e'®
qrcia o
z=-1+ i umeer BUL; 3) V2e'™
4) +2e 5
OtBet: 2)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIBHBII OTBET M 3aIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)

30 | Moaynb 1) 0 OIIK-1.V.1
KOMIUIEKCHOTO YHCTIa 2) 1
Z = —i paBeH: 3) 2

4) 5
OrtBert: 2)

Wuctpykmus: IlpounTaiite TekcT, BbIOEpUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)
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(ITpounTaiiTe TEKCT U 3alMILNTE Pa3BEPHYTHIN
000CHOBAHHBII OTBET).

OrneHuBaHNe TECTOBLIX 3aJaHUN:

- 3ajgaHMe KOMOMHHMPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETAa U3 YETHIPEX
MIPEIOKEHHBIX 1 00OCHOBAaHUEM BBIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABUIBHO yKa3aHa Iudpa
U TIpUBEJEHBl KOHKPETHBIE AapryMEHTHhI, HCIONb3yeMble TIpu BbIOOpe oTBeTa. [lomHoe
COBIIAJICHUE C BEPHBIM OTBETOM OIlEHUBAETCs | OayyioM, HEBEPHBIN OTBET WJIU €r0 OTCYTCTBUE —
0 GamoB.

- 3agaHue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM HECKOJIBKMX BAapUAaHTOB OTBETAa W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM O0OCHOBAHHMEM BHIOOpA CUMUTAETCS BEPHBIM, €CIIH MPABHIBHO
yKa3aHbl MUGPHI U TIPUBEIACHBI KOHKPETHBIE apTyMEHTHI, UCTIOJIb3yeMbIe MPU BHIOOPE OTBETOB.



ITonHOC COBIIAACHUEC C BCPHBIM OTBCTOM OLICHUBACTCA 1 6aHHOM, CCJIN JOIMMYIICHBL OIIMOKY MJIN
OTBET OTCYTCTBYET — () O6asoB.

- 3agaHue 3aKphITOTO THIIA HA YCTAHOBJICHHE COOTBETCTBUSI CUHMTAETCSl BEPHBIM, €CIU
YCTaHOBJIEHBI BCE COOTBETCTBUS (IIO3MLMH W3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C
HO3ULUSAMH ApYyroro ctojbua). [lorHoe coBmaaeHe ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 6amiom,
HEBEPHBII OTBET WM ero oTcyTcTBUE — 0 OayuioB

- 3a):[aHHe OTKPBITOT'O TUIIA C PA3BCPHYTBIM OTBECTOM CUHUTACTCA BCPHBIM, €CJIM OTBCT COBIIAAACT
C JTAJOHHBIM MO COAEP)KAHMIO M MOJHOTE. [IpaBMIBHBINA OTBET 3a 3aJaHHE OICHUBACTCSA B 3
Oayia, eciM JIOMyIIeHa OjHA OmKMOKa \ HETOYHOCTh \ OTBET NPaBHIbHBIA, HO HE MOJHBINA - 1
Oat, eciu omyiieHo oosee 1 ommOKu \ OTBET HeNpaBUWIIBHBIH \ 0TBET OTCYTCTBYET — O OAILIOB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOU (HOpPMBI
oOyueHus1, IpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne /i [TepeyeHp KOHTPOJIBHBIX PabOT
1 Jluneiinas anreOpa
2 AHanutuyeckas reoMeTpus

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISAIONIME  TPOUSAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JdTanbl (OPMUPOBAHUS KOMIETCHIIMM, coaepxarcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJaromuxcs
I'VAIL

11. Meroauueckue yKkazaHus JUIisi 00y4aroMIUXCsl 10 OCBOEHUIO UCIUIITUHBI

enbto MUCHUIUIMHBI SBJISETCS — MOJIy4YeHHE CTYJEHTaMH HEOOXOAMMBIX 3HAHUH,
YMEHUI M HAaBBIKOB B 00JACTH aHAJUTUYECKON T'€OMETPHM M JIMHEHHOM anreOphl, pa3BUTHE
MIPOCTPAHCTBEHHOT'O MPEJICTABICHUSI CTYACHTA; BOOOpPaXKEHMs; JOTMUYECKMX U  CUETHBIX
CIOCOOHOCTEH; OpPraHW30BAaHHOCTH MpPHU NPOBEACHUU OOJbIIero 00beMa BBIYMCICHMIA;
WCIOJIb30BaHUsl MATEMAaTUKU JUIsl PELIeHUs] KOHKPETHBIX 3ajjad, 00eCledeHHe OCHOBBI JUIS
IIPUMEHEHHSI MaTEMaTHYECKMX METOJIOB MCCIIEIOBAHUS, MOJAEIUPOBAHUS, IIPOECKTUPOBAHNUS,
ONMMpAIOUIYIOCd Ha JaHHYI0 JUCHUUIUIMHY, KOTOpblE UIpAalOT BcE OONbIIYyI0 pOJIb B
COBPEMEHHOM HAYKE U TEXHUKE.

11.1. Meroauueckue ykKazaHus s OOydYarOLIUXCSl MO OCBOCHUIO JIEKIIMOHHOTO
MaTtepuaia

OcHOBHOE HAa3HAYEHHUE JICKIIMOHHOTO MaTepHalla — JOTMYECKH CTPOMHOE, CUCTEMHOE,
riy0oKoe M ICHOe M3J0KEeHue yueOHoro marepuana. HazHaueHHe COBpEMEHHOH JIEKIIUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI OJYYUTh BCIO UH(OPMAIIMIO 110 TEME, a B OCBOEHUU
¢GbyHIaMEHTaIBHBIX NpPOOJIeM JUCLUUIUIMHBL, METOJOB HAY4YHOTO IIO3HAHUS, HOBEHMIINX
JOCTUKEHUHM HaydHOH MbIciH. B yueOHOM mporiecce JTeKIus BBIMOIHIET METOI0JI0THUECKYIO,
OpPraHU3alMOHHYI0 M WH(pOpMaMOHHYIO (yHKIUHM. Jlekuus pacKkpblBaeT NOHATHUHHBINA
anmnapar KOHKPETHOW oOyiacTH 3HaHus, €€ mnpoOieMbl, AAeT ILEJIbHOE IMPEACTaBICHUE O
JUCLUIUIMHE, TI0Ka3bIBAET B3AUMOCBS3b C APYTUMHU JUCHUILIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOEHUHU 00YYaIOUTMMHUCS JIEKIIMOHHOT0 MaTeprala;

— IOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONpPEAEIAETCS 1EJEBOI YCTAHOBKOW K Ka)KJJOM KOHKPETHOU TEME;

— TOJY4YEHHUE OIbITa TBOPUECKON PabOTHI COBMECTHO C MPENOAABATENIEM;

— pa3BUTHE MpPO(ECCHOHAIBHO-ACIOBBIX KauecTB, JIIOOBU K HpeaMeTy |
CaMOCTOSITEIILHOTO TBOPYECKOTI'O MBIIIUICHHS.




— TOSBJICHHE HEOOXOIUMOIro HHTEpeca, HEOOXOAMMOTo JUIs CaMOCTOSATENbHOM
paboTHI;

— TOJyYeHHE 3HAHUNH O COBPEMEHHOM YPOBHE Pa3BHTHS HAYKH W TEXHUKH U O
MIPOTHO3€ UX PAa3BUTHS HA ONVDKANIINE TOIbI,

— HAY4MUTBhCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIAEIATH IJIaBHBIE MBICIU U
IIOJIOKEHMSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HUX B  Pa3IMYHbIX
(bopmyIHpOBKax);

— IOJy4YEeHUE TOYHOIO MOHUMAHUS BCEX HEOOXOUMBIX TEPMUHOB U MOHITUH.

JIeKLIMOHHBIN MaTepual MOXET CONPOBOXKIATbCS JEMOHCTpalMen claiiioB |
WCIIOJB30BAHUEM PAa3/IaTOYHOIO MaTepuana MpU TPOBEICHHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHUS OTAEJbHBIX TEMATUK 10 JUCLUIUINHE.

CrpyKTypa npe1ocTaBiIeHus JEKIIMOHHOTO MaTepuaa:
— Ompenenenus MaTeMaTUYECKUX TEPMUHOB.
—  ®opMyIHpPOBKa TEOPEMBI.
— Jloka3aTenbCTBO TEOPEMBI.
— HNnmoctpupyromuye npumepsl.

11.2. Meroauueckue ykazaHus Uil OOydarloIUXCS MO  MPOXOXKIACHUIO
MPAKTUYECKUX 3aHITUI

[IpakTuueckoe 3aHATHE SABISETCS OAHOW U3 OCHOBHBIX (hOpPM OpraHU3aluu y4eOHOTO
mpouecca, 3akjlo4Yarollelics B BBIIOJHEHUU OOYy4yalOUMMHCS TOJ  PYKOBOJICTBOM
mpenojaBaTesis KOMIUIEKCa y4eOHBIX 3a/laHui C IIeNIbI0 YCBOGHHUS HAyYHO-TEOPETUUYECKHX
OCHOB y4eOHOW JWCHMIUIMHBI, TPUOOPETEHHs] YMEHHH ¥ HaBBIKOB, OIBITa TBOPYECKOMN
JeSITEIbHOCTH.

Llenpto mpakTHYECKOro 3aHATHS JUid  OOydarollerocs SBJIsIETCS  IPUBUTHE
oOyuaroiemMcsi yMEHUH U HaBBIKOB MTPAKTUYECKON AESITENFHOCTH 110 U3y4aeMOU JUCIHUILTHHE.

[Inanupyemble pe3ynbTaThl IPU OCBOEHUU 00yYarOIeMCcsl MPAKTUYECKUX 3aHITHIN:

— 3aKpervieHue, yriiyOJeHHe, paclIMpeHHe M JeTaau3alys 3HaAHUW MpHU peleHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE T[I03HABATEJIBbHBIX CIIOCOOHOCTEH, CaMOCTOSITENIbBHOCTH  MBIILIECHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJICHUE HOBBIMH METOJaMU U METOAMKAMH HM3YyU€HHUS KOHKPETHOW y4eOHOi
JTUCLUTIIUHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTMUECKOTO OCMBICICHMSI TOJYyYEHHBIX 3HAHUM IS
BBITIOJIHCHUS 3aJaHMHIL;

— ofecreyeHne paloHaJIbHOTO COYETaHUS KOJUIEKTUBHON M MHAMBUIYAIBbHOU (opM
o0OyueHusl.
@yYHKINN MPAKTUYECKUX 3aHATUM:

— IO3HaBaTeNIbHas;

— pa3BUBAIOILAs;

— BOCHHTATeIbHAs.

[To xapakTepy BBINOJHSIEMbIX OO0YYarOMIMMCS 3aJaHUN MO MPAKTUYECKUM 3aHATUSAM
MO/IPA3AEIIAIOTCS Ha:

— O3HAaKOMUTEJIbHbIE, TPOBOJUMBIE C LEJIbI0 3aKperyieHuss U KOHKpETH3aluu
M3Y4YEHHOT'O TEOPETUUYECKOTO MaTepuaa;

— aHAJUTHYECKHe, CTaBAIIME CBOEH IeNbl0 TOJIy4YeHHe HOBOW HMHpopManuu Ha
OCHOBE (hOpMAIN30BAaHHBIX METOJIOB;

— TBOpYECKHE, CBA3aHHBIE C  TOJyYeHHEM HOBOM  HMHpOpMaUM  MyTeM
CaMOCTOSITENIbHO BBIOPAHHBIX MOAXO0JIOB K PELICHUIO 3a/ay.



@opMBl OpraHM3alMK MPAKTHYECKUX 3aHSATHI OMNPENENSIIOTCS B COOTBETCTBUU CO
cnenupuIecKkuMu 0COOCHHOCTSAMH Y4eOHOM TUCIUIIIMHBI U 1elssMu oOydeHus. OHU MOTyT
MIPOBOMTHCS:

— B HHTEpPAaKTHBHOW (Qopme (pelieHue CUTYallMOHHBIX 3a/ad, 3aHATHS 10
MOJCJIMPOBAHUIO  pEAJbHBIX  YCIIOBUM, JICJIOBBIE UIPHI, HIPOBOE IMPOEKTUPOBAHUE,
MMUTAIIMOHHBIC 3aHATHS, BBIC3JHBIC 3aHATUS B OpraHU3aIMu (TPEANPHUATHS), ICIOBas
yueOHasi urpa, poJyieBass Wrpa, ICHXOJOTUYECKUN TPEHUHT, KEHC, MO3TOBOW IITYpM,
TPYIIIOBBIE TUCKYCCHH);

— B HE MHTEPAKTUBHOUN (hopme (BHITIOJHEHUE YIIPAKHEHHMA, pEIICHIE THUIOBBIX 3a7ad,
pelieHre CUTYallMOHHBIX 3a7a4 U JPYroe).

Meroanka npoBeIeHUs TPAKTUYECKOTO 3aHATHS MOXKET OBITh Pa3IUYHOM, MPH ATOM
Ba)KHO JIOCTIIKEHHUE OOIIEH 1eIH JUCIUTLINHBL.

TpeOGoBaHuUs K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTuueckre 3aHATHS HAYMHAIOTCS C 3alUCH B OKypHAI IMpernojaBaTens
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTEM OOBSIBISICTCS TEMa MPAKTHUSCKUX 3aHATHI.

[IpenogaBaTens 4uTaeT yclIOBUE 3a7aud W MIpeajaraeT CTYICHTaM CaMOCTOSATEIbHO
PEIINTh 3a7a49y, UCTIONB3YS 3HAHUS, MTOJIYYCHHBIC CTYJICHTOM Ha JeKIuu. CTyIeHT, KOTOPBIH
MEPBBIM PEILIWI 3a/1auy, BBI3bIBAeTCS K JIOCKE. B ciydae ecnu CTyIeHT MpPaBUIBLHO PEIn
3aady, OH moiy4daer 5 OamnoB. Ecnu cTyneHT pemaer 3amaqy ¢ MOMOIIBIO MPETOAaBaTes,
To moiy4aer 4 Oamna. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKIOYas OLIEHKY
MOCEIAEMOCTH) TIEepPeBOIATCS B OOHYycHl (kadectBo) or O mo 5 OamioB. Dtu OOHYCHI
N00aBIAIOTCS K 001Iel cymme 0aiioB B paMKaxX MOIYJIbHO-PEHTHHTOBOI CHCTEMBI.

CryneHTaM BBIAaeTCS JIOMAIllHEE 3aJlaHue B BHUAC 3a7ad, KOTOPhIE OHU CIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Meroauyeckre  yKazaHuss Ui OOydYalOIIMXCA MO  MPOXOXKIECHUIO
CaMOCTOSITENIbHOM pabOThI

B xo71e BbINONHEHUS cCaMOCTOSTEIbHON paboThl, 00yJaroLHiics BBINOIHAET paboTy 1o
3aJJaHHUIO0 U TIPU METOAMYECKOM PYKOBOJICTBE MPEIIOIaBaTelsl, HO 0€3 ero HermocpeACTBEHHOTO
y4JacTHs.

g oOyuaronmxcs o 3a04HOil (hopme oOyueHus, caMoCToATeIbHasT paboTa MOKET
BKJIFOYATh B ce0s1 KOHTPOJIbHYIO paboTy.

B mporiecce BhINOTHEHUSI CAaMOCTOATENBEHON paboThI, y oOydaromierocs GopmMupyercs
1esecoobpa3Hoe IUTAHUPOBaHHE pabouero BpPEMEHH, KOTOpOe IO3BOJIIET UM pa3BHBATh
YMEHHUSI ¥ HaBBIKA B YCBOSHHH M CHUCTEMAaTH3allMU IPUOOpETAaeMbIX 3HAHHMA, 00ecreunBaeT
BBICOKUH YpOBEHb YCHEBAa€MOCTH B IMEpPUOA OOYYEHHs, IOMOIaeT IMOJyYUTh HaBBIKU
MOBBIIIEHUS MPO(PECCHOHAIBHOTO YPOBHS.

MeToauyecKUMH ~ MaTepHallaMH, HAMpaBISIONIUMH  CaMOCTOSATENBHYIO  paboTy
o0yJaromuxcs sBISIOTCS:

— y4eOHO-METOAMYECKUI MaTeprall o AUCIUTUINHE.

11.4. Mertoauyeckue ykKazaHus Il OOYYAIOIIMXCS IO MPOXOXKIACHUIO TEKYIIETO
KOHTpOJISL YCIIEBAEMOCTH.

Texymuil KOHTpOJIb yCIIEBAEMOCTH IPEAYCMATPUBAET KOHTPOJb KadecTBa 3HAHUHU
00yYaroImuxcs, OCyIIECTBIIEMOr0 B TEUEHHE CEMECTpa C LEJIbI0 OLEHUBAHUS X0J]a OCBOCHUS
JTUCIUIIAHBI.

B Teuenune cemectpa B cucreMe auctaHimoHHoro oOy4yenus I'YAII B ¢opme
TECTUPOBAHUSI MPOBOAATCS JIBE IPOBEPOUYHBIE pabOThl MO pEHIeHHIO 3ajad U  OJIMH
TEOPETUUECKHUI OMpOoC (IIepeueHb BOMPOCOB AJIsl TECTOB pa3MelleH B «baHke BONpPOCOB» B
cucteMe AucTaHImoHHoro ooydenus ['Y AIl).



Pe3ynbpTaThl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH OYAYT YUUTHIBAThCA MPU MPOBEACHUHT
MMPOMEKYTOUHOM aTTecTanuu (IpU  HCIOJIB30BAaHUM  OaJUTbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHMS, KXl BUJ KOHTPOJIS OLIEHUBAEeTCs B Oamiax, U3 KOTOPHIX (OpMHUpYyeTCs
UTOTOBBIN PE3yJIbTAT).

11.5. Meroauyeckue  yKazaHus I OOYYarONIUMXCS 1O  MPOXOXKICHUIO
IIPOMEKYTOUYHOM aTTECTALUU.

[IpomexyTouHas arrecrauuss OOy4arOmMXcs IMpeaycMaTpUBaeT  OLICHUBAaHUE
MIPOMEKYTOUYHBIX U OKOHYATEIHHBIX PE3YJIbTATOB 00y4deHMs 1Mo nuciuiumHe. OHa BKIIIOYAET
B ce0st:

— 9Kk3aMeH — (opMa OLIEHKH 3HAaHWH, MOJIYYEHHBIX OOYyYarolMMCS B TIpOIecce
M3Y4YeHHUs] BCEH JUCIHUIUIMHBI WJIA €€ YacTH, HABBIKOB CaMOCTOSITENIbHONH paboThl,
CIIOCOOHOCTH TPHMEHSATh WX JUISl PEIICHUS MPAKTUYECKUX 3aJad. JK3aMeH, KaK IMpaBuHIIo,
MIPOBOAMUTCS B MEPUOJ IK3aMEHAIMOHHON CECCHM M 3aBEpIIaeTCsl aTTECTAI[MOHHON OLIEHKOU
COTIUYHOY, «XOPOIIIO», KyJAOBIETBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHOY.

Cucrema OLIEHOK MPHU MPOBEACHUU MPOMEKYTOUHOM aTTECTallMd OCYIIECTBISETCS B
cooTBeTCTBUM ¢ TpeOoBanmsmu [lomoxennii «O TeKylmieM KOHTPOJE YCIIEBAGMOCTH H
MPOMEXYTOUHOH arrectanuu cTyfaeHToB ['VAIIL, oOyyaromuxcs mo mporpammam BBICHIETO
obpazoBanus» U «O MOMYJIBHO-PEUTHHTOBOM CHUCTEME OILEHKH KadyecTBa y4eOHOH paboThI
ctynentoB B 'Y AIy.



Jluct BHECeHUsI U3MEHEHUH B pabouyro MporpaMmy AUCHUTUINHBI
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