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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HampaBjeHuto  moaroToBku/  cneruaibHOocTH  09.03.04  «IporpammHas — MHKEHEPHS»
HarpaBieHHOCTH «lIpoekTupoBaHHEe MPOrpaMMHBIX CUCTeM». JluCHuIIMHA peaTu3yeTcs
kadeapoi «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

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

OIIK-1 «Crnoco0GeH NpUMEHATh eCTECTBEHHOHAYYHBIE M OOIINEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MATEMaTUYECKOTO aHaJIM3a U MOJEIIMPOBAHHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
UCCJICIOBAHMSI B MPO(PECCHOHATBHON IeATETHHOCTIY

CopepxaHue JTUCIUILUIMHBI OXBAaThIBA€T KPYr BOIMPOCOB, CBS3AHHBIX C Teopuen
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMU JIMHEWHBIX YpaBHEHUW, JIMHEWHBIMU MPOCTPAHCTBAMHU,
BEKTOPHOU airedpoil U aHATUTUYECKON TeOMETPHEH.

[IpenogaBanue AUCHMIUIMHBI TPEAyCMaTpUBaeT cienyiomme (opMbl OpraHU3ANH
yuyeOHOro mpolecca: JIeKIUH, MPaKTHUECKUe 3aHATHS, CaMOCTOsTeNlbHas pabora
oOyuJaromerocs.

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

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISET S5 3aueTHBIX enuHul, 180
YacoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



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

BCEM CHUCTEMBbI BBICHIETO OO0pa3oBaHHS COBPEMEHHOrO  CIIELHUANUCTa M HU3Yy4aeT
MPOCTPAHCTBEHHBIC (POPMBI M  KOJMYECTBEHHBIC COOTHOIICHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUPA.

N3ydyenne  maHHOM  JMCHUIUIMHBI  TO3BOJIAET  Pa3BUTh  MPOCTPAHCTBEHHOE

NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIOCOOHOCTH; TO3BOJISIET JEMOHCTPUPOBATh LIEIEYCTPEMIEHHOCTb, OPraHM30BAHHOCTD IPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYMCICHUN; 00bEAUHSACT OOJIBIIMHCTBO PAHHEE U3YUCHHBIX
MTOHATHH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOLIHBIM CPEICTBOM pEILLEHHsI MPUKIATHBIX 3a/1a4 U YHUBEPCAJIbHBIM 3bIKOM HayKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

MareMaTHuecKue METOAbl HUCCIEAOBaHMs, MOJAEIUPOBAHUSA, IPOEKTUPOBAHMS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaUnTEeNbHON CTENEHU 3TO BBI3BAHO BCE YOBICTPSIOIIMMCS Pa3BUTHEM HayKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONW TEXHUKM W HMH(OPMAIMOHHBIX CHCTEM, a
TaKXe KOMIbIOTepU3alel NpakTHYecku Bcex oOnacteil 3HaHui. Bo3aMOXXKHOCTH yCHeHOro
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEABABIAEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
aBiseTcd (HopMUpOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTyMEHTUPOBAHHO M SCHO
CTPOUTH YCTHYIO M MIMCbMEHHYIO PEYb.

1.2. JlucumniavHa BXOIUT B COCTaB 00s13aTeIbHON YacTU 00pa3oBaTeIbHOIN MPOrpaMMBl
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB 00YyUEHHs MO AUCLUILUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHUs AUCHUILIUHBI O0YYaroLuiics JOKEH 00J1alaTh CIelyroIUuMU
KOMITETEHIIMSIMU 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 HAMMCHOBAHHUC

KOI[ U HAMMCHOBAHUC UHUKATOPA

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

VYK-2 Cnocoben OTpaHUYEHUS JJIs1 PELIEHUS TOCTaBICHHbBIX
ONPEAEINATH KpyT 3a1a4
3a/a4 B paMKax VYK-2.Y.1 ymeTs NpoBOIUTH aHAJIN3
MOCTaBJIIEHHON 1IN | OCTaBJIEHHOMU 11eNu U (hOpMYIHPOBAThH
U BbIOUpaTh 3aJ1a4M, KOTOpble HEOOXOIUMO PEIINUTh IS
ONTUMAJIbHBIE €€ TOCTHKEHUS

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

KOMIETEHIINU

peLIeHus, UCXOA U3
JIEHCTBYIOINX
IIPaBOBBIX HOPM,
MMEOIINXCA
pecypcoB 1
OrpaHUYEHUI

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

VK-2.B.2 Bi1ageTh HaBbIKaMH BbIOOpa
ONTUMAJILHOTO CIIOcO0a peleH s 3a/1a4 C
Y4E€TOM MMEIOIINXCS YCIOBUH, PECYPCOB U




OrpaHUYECHUN

OIIK-1 Crocoben
IPUMEHSTh
eCTeCTBCHHOHay‘IHbIe
1 OOIIEHHKEHEPHBIE
3HaHUA, MCTO/IbI
MaTeMaTHYeCKOro
aHajau3a u
MO/ICITHPOBAHHUS,
TEOPETUYCCKOTO U
OKCIEPUMEHTAIBHOIO
HUCCICOIOBAHUS B
npodeCCHOHATBHON
JEATENLHOCTH

Oo6menpodeccnoHanbHbIC
KOMITETCHIHH

OIIK-1.3.1 3HaTh OCHOBBI MATEMAaTHKH,
(buU3KUKH, BBIYUCITUTEIBHON TEXHUKU U
MIPOrPaMMHUPOBAHHUS

OIIK-1.Y.1 yMeTsb pemiath CTaHIapTHbIE
npodeccCrOHATbHBIC 33/1a4H C
MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
OOIIEMH)KCHEPHBIX 3HAHHI, METOJIOB
MaTeMaTUYeCKOTo aHalu3a u
MOJICTTUPOBAHUS

OIIK-1.B.1 Bnanets HaBRIKAMU
TEOPETUYECKOTO U IKCIIEPUMEHTATIHLHOTO
UCCIIeIOBaHUS OOBEKTOB
po(heCCHOHAILHOM e TEIIbHOCTH

2. Mecro nucuurnHbl B cTpykType OI1
Jucnunnuna He Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETECHHBIX CTYASHTaMH IPH

HN3YUCHHUU B BY3€ KaK#uX-J11u00 JUCIUITIINH.

3HaHMs, MOJYYECHHBIE IIPU M3YyYEHUU MaTepuaia JAHHOM JUCLMILIMHBL, UMEIOT KaKk
CaMOCTOATENIBHOE 3HAYCHHE, TaK U UCIIOJIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:
- Marematuka. Teopust BEpOSTHOCTEN U MaTEMaTUYECKasi CTaTUCTHKA

3. O0beM U TpyI0EeMKOCTb TUCIUTLIAHBI
Jlarable 00 00mIEeM o0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB yUeOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IPeACTaBICHbI B

Tabnuiie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 8 8
npakTuyeckue/cemunapckue 3anstus  (113), 8 8
(dac)
naboparopusie pabotsl (JIP), (dac)
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnas padboma, Bcero (4ac) 155 155
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3aug, JK3. JK3.
JK3.**)

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. ConepskaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TpyI0€MKOCTH JTUCHIUTUIMHEI 110 pa3/iejaM U BUIaM 3aHITHIM.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIIE 3.



Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasnessl, TEMbI AUCIMILIMHBL H(e;ggm H(iécc)fi) (311;2) (532) (Cq I;g)
Cemectp 1
Paszen 1. KoMIuIeKCHBIE YUCIa M MATPHIIBI 2 2 20
Paszen 2. CUCTEMBI JIMHENHBIX YPAaBHEHUI 1 2 20
Paszen 3. JIunelinble IPOCTPAHCTBA 1 0 30
Pasnen 4. Bekropsr 1 1 20
Paszen 5. IIpsmas Ha IIOCKOCTH 1 1 20
Paszen 6. IIpsiMast ¥ IIIOCKOCTH B IIPOCTPAHCTBE 1 2 20
Paznen 7. Kpusbie BTOporo nopsiaka 1 0 25
Hroro B cemecTpe: 8 8 155
Hroro 8 8 0 0 155

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
OoOy4JarlolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA
Howmep paznena HaszBanue u conepkanue pasiesioB U TEM JICKIIMOHHBIX 3aHATHI

1. ITonsiTe KOMIUIEKCHOTO yKcia. JIeMcTBUS HaJ KOMIUIEKCHBIMU YHCJIaMU B
anreOpandeckoit ¢dopme. JlelicTBUS Haa KOMIUICKCHBIMH YHCIAMH B
Tpuronomerpuueckoii popme. @opmyna Myaspa. V3pneueHue KopHS H3
KOMIIJICKCHOT'O YHCIIa.
[Tonsitue matpunpl. JIuHelHble omnepanuu Haja maTpuuamu. JInHelHas
3aBUCUMOCTh M HE3aBUCHUMOCTb MATpUL. TpaHCIIOHUPOBAHUE MATPHILI.
YMHOkKEeHUEe MaTtpull. MHOTOWIEHBI OT KBAJIPATHBIX MATPUIL

2. Onpenenurenu u ux cpoiictsa. ObpatHas MaTpuna. Pemenue npocreimmx
MaTpU4HbIX YypaBHEHUH. MaTpudHbli METOJ PEIICHUS JMHEHHBIX
YpaBHEHUM.

Meton Kpamepa. Meron ["aycca.
CoOcTBeHHbIE 4YHClIa U COOCTBEHHBIE BEKTOPBHI KBaJPAaTHBIX MaTpuLl.
DyYHKIIUM OT KBaJIPaTHBIX MAaTPHUIL

3. Jluneitnple mnpoctpaHcTBa. OmpeneneHue U npuMmepbl. basuc u
KoopauHaThl. JluHeliHble mpeoOpa3zoBaHMs. Marpuua  JIMHEHHOro
peoOpa3oBaHMUs.

4. I'eomeTrprueckue BekTopsl. OCHOBHBIE OlpenencHus. JInHelHble onepanun

HaJl BeKTopaMu. JInHeitHas He3aBUCUMOCTh BEKTOpOB. basuc. KoopauHatsl.
CucreMbl KOOpAMHAT HA IJIOCKOCTH U B IPOCTPAHCTBE

CkanspHoe npou3BeIeHUE BEKTOPOB. BEKTOpHOE NMPON3BEIEHNE BEKTOPOB.
CMenianHO€ IPOU3BEIEHUE BEKTOPOB.

S. VYpaBHEHHs NPSAMON HA IUIOCKOCTH. 33Jladyd HAa COCTABJIICHHE YpaBHEHUU
IIPSIMOM.

Yroa Mexay NpsSMBIMU Ha IIJIOCKOCTH. PacCTOsIHUE OT TOYKHU 10 NPSAMOU Ha
IJIOCKOCTH. PaccTosiHME MeX 1y mapajuieIbHbIMA MPSIMBIMU.

6. YpaBHEHMsI IIIOCKOCTH. 3aJaHUE IPSIMON B TPOCTPAHCTBE.




Yron Mexy IIIOCKOCTSIMH. YTOJI MEXKIY NPSAMBIMU B MPOCTPAHCTBE. YTOJ
MEXIy MpsMOM M IUIOCKOCTBIO. PaccTosHME OT TOYKM [0 IUIOCKOCTH.
Paccrosinne mexny nmapajieabHbIMU IJIOCKOCTSMU. PaccTrosiHue OT TOYKH
J10 NIPSIMOM B IIPOCTPAHCTBE.

7. Ommunc. ['mnepbona. Ilapabona. IlomspHoe ypaBHEHHWE KPHUBOW BTOPOTO

nopsiaka. KaHoHMYecKkHe ypaBHEHUs KPUBOM BTOPOrO MOpsIKa

Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U UX TPYJ0EMKOCTh

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

N3 Hux Ne
®opmsbl .
No . Tpynoem- | mpakTH4EeCKOM | pazzaena
i Templ IpakTUYECKUX 3aHATUI MPaKTHECKHIX KocTh, (uac)| moarotoski, | mucimi-
3aHATUN
(dac) JIUHBI
Cemectp 1
1. | JeiicTBus HaJ KOMILICKCHBIMU Pemenue
qrcllaMu B alreOpandeckon 3a1a4
dbopme. Tpuronomerpuieckas
dhopmMa KOMIUIEKCHOTO YHCIIA. 1 1
JlecTBUsI HaJ KOMIIJIEKCHBIMHU
YHCJIAMH B
TPUTOHOMETPHUYECKOU (opme
2. JIuHelriHble onepanuu Hajl Pemenue
MaTpHUIAMHU. 3a1a4 1 1
TpaHcioHMpOBaHHUE MATPULL.
YMHOKEHUE MATPHUI]
3. Brruncnenue onpenenureneu. Pemenue
O6parnas matpuriia. Pemenne 3a1a4 1 2
MaTpPUYHBIX YPABHEHMII.
4. MatpuuHbslii METOA pEeLICHUS Pewmenne
CUCTEM JIMHEHHBIX YpPaBHEHUH. 3a1a4 1 2
Meron Kpamepa. Merog
I'aycca
S. Paznoxxenue BEKTOpOB 110 Pemenue
0azucy. Beruncnenue 3a1a4
KOOPJMHAT TOYEK B 001IeH
JIEKApTOBOI cUCTEME 1 4
koopauHat. CkanspHoe
IIPOU3BENECHNE BEKTOPOB.
BekTopHoe u cmenianHoe
MIPOM3BEJICHUS BEKTOPOB
6. VYpaBHeHUs IpsAMOIL Ha Pemenue
MJIOCKOCTH. 3a7]auM Ha MPSMYIO 3a1a4 1 5
Ha TJIOCKOCTH
7. [IpsiMas U MIIOCKOCTH B Pewenne 5 6
MIPOCTPAHCTBE 3a/1a4
Bcero: 8

4.4. JlabopaTopHble 3aHATHS

Tembr 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTh ITPUBEICHBI B TAOIHUIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

HanmenoBanne 1abopaTopHbIX padboT

TpynoemMKocTsb,
(gac)

N3 Hux Ne
PaKTHUYECKOH | pazzaena
MOJATOTOBKH, | JUCIIHIT
(dac) JINHBI

VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOIHEHUE KyPCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE IPEIyCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1,
Bun camocrositensHoi paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
30 30
nucuuraHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 30 30
ycneBaemoctu (TKVY)
Jomamaee 3amanue (J13) 35 35
KonTponbabie pabotsl 3a0uHnKoB (KP3) 30 30
IToaroToBKa K MpOMEKYTOYHOU
30 30
attecranuu (ITA)
Beero: | 155 155

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTEHON PabOThI 00YUAIOIIUXCS IO AUCIUTUIMHE (MOTYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepuallbl JUIsl CaMOCTOSITENIbHOW paboThl 00ydaromuxcs yKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX W DJIEKTPOHHBIX YUEOHBIX U3TaHUHN

Komuectso
SK3EMIULIPOB B
U gll_ﬂilrl))/ec bubnuorpaduyeckas ccpiika oubnmiorexe
(KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)
YK 514 BBK Bbexnemuriera JI.A., [lerposuy A.1O., UyGapos 1. A. 200
22151642 COOpHUK 3a7a4 110 aHATUTHYECKOH T€OMETPUH U
JMHEHHO# anreope: Yue6. mocooue / [Tox pen. 1.B.




Bexnemumiena. — 2-e u3g., nepepad. — M.: DUSMATIIAUT,
2006. — 496 c.

YK Kazakos A.fl, Makaposa M.B. Maremaruka. 50
517.521(075.8) Awnanurnueckas reomerpust: yuaed. [Tocooue / CIIO.:

I'VAIL, 2019. - 51 c.
http://e.lanbook.co | beknemuries, J[.B. Kypc aHanuTHueckoi reOMETpUH U OBC Jlanb
m/book/58162 JUHEHHOH anreOphl. [ DICKTPOHHBIN pecypc] —

OnextpoH. nad. — CII6. : Jlanp, 2015. — 448 c.
http://e.lanbook.co | beknemurera, JI.A. COOpHUK 3a1a4 [0 aHATUTHIECKOM 9BC Jlaus
m/book/72575 TCOMETPHH U JIMHEHHOM anreOpe. [DNeKTpOHHEIH pecypc|

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

[TerpoBuy, U.A. UybapoB. — Dnekrpon. gan. — CIIO. :

Jlansp, 2016. — 496 c.
http://e.lanbook.co | Horukos, A. V. Hauana nuHeiHoM anre6psl 1 SBC Jlaus
m/book/71997 aHaINTHYECKasi FeOMeTpust : yueOnoe mocodbue / A. 1.

Hosukos. — Mocksa : DU3MATIINAT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1aun MOBBIICHHON TPYIHOCTH IS ObC Jlanp
om/book/115483 CTYIICHTOB BY30B : yuebHoe nmocodue / 1. B. UBanos, O.

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

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

2019. — 156 ¢

Uenesa, A. M. Jlunetinas anreOpa. AHaIMTHIECKAS OBC Jlans
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnera, I1. 1.
om/book/152265 IMpunyrxkas, Y. 1. YepHsix. — 5-e u3a-e, UCIp. U A0, —

Hosocubupcek : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemumies, /1. B. Kypc aHaauTH4eckoi reoMeTpuu 1 OBC Jlanp
om/book/58162 JMHEHHON anreOps : yueonuk / /1. B. Bexiemuiies. —

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

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Beicinas maTemaruka. JInHeiHas OBC Jlanp
om/book/48192 anreOpa U aHAJTMTHYECKAst TEOMETPHs : yueOHOe mocooue

/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJINUT, 2011. —

208 c.
https://urait.ru/bco | Jluneitnas anrebpa v aHATUTHYECKAst TEOMETPHS:
de/436467 y4eOHUK U mpakTukyMm Jutst By30B / E. I'. [ImoTHHKOBa, A.

I1. Banos, B. B. Jlorunoga, A. B. Mopo3oBa; mof

penakuueii E. I'. IInotHukoBoil. — Mockaa:

M3narensctBo HOpaiit, 2019. — 340 ¢
https://urait.ru/bc | Cabutos, 1. X. Jluneiinas anrebpa u
0de/493221 aHAJMTUYECKas TEOMETPUS: Y4eOHOe TocoOue st

By30B / 1. X. Cabutos, A. A. Muxanes. - 2-e u3J.,

ucrp. u goim. - Mocksa: U3narensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoga, E. I'. Jluneiinas anredpa u
0de/434042 aHanuTH4YecKast reomeTpusi. COOpHUK 3a1aHuil:

yaeOHoe ocodue /it 0akaiaBpuara U CrieluaInTeTa

/ E.T. IlaxomoBa, C. B. PoxxkoBa. - MockBa :

WzparensctBo FOpaiit, 2019. - 110 c.
https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anreOpa: yueOHOe
00e/430892 noco6ue st By30B / E. H. JIyGsruna, E. M.

BeutoMoB. - 2-e u3a. - Mocksa : U3narenscTBo
IOpaiit, 2019. - 150 ¢



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

7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHO# ceTH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL aapec HaumenoBanue

http://www.math-net.ru OO1IepOCCUICKHIT MAaTEeMAaTUIECKHI TOPTa
http://e.lanbook.com/view | DBC «Jlanb»

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHnp TPOrpaMMHOTO OOECHEYCHHUS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENILHOTO MpOoIEcca [0 JUCIUILIHHE.
[Tepeuens ucmosb3yeMoro NporpaMMHOT0 o0ectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHHUITITHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmmna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILIMHE, pecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepralIbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )

1 | YuyeOHas ayauTopus I 3aHATHH JIGKIMOHHOTO THIIA, 3aHATHH | yi. [actemno, 1. 15
CEMHHApCKOTO  THUIMA, TPYINIOBBIX W  WHIWBUIYAIbHBIX
KOHCYJIbTAIlMi, TEKYIIero KOHTPOJIS M HPOMEXYTOUHOU
arrecrauuu. OcHamenue: Croenuaau3upoBaHHas MeOeb;
TEXHHYECKHE  CpeiacTBa  OOydeHus,  Clyxamue  JJis
Mpe/cTaBiIeHus] yueOHOW HH(pOpMAIU OOJBIION ayAUTOPUU;
Ha00p AEMOHCTPALIMOHHOTO 000PYI0BaHUS

2 | YueOHasi ayauTopusl Ui TIPAKTHYECKUX 3aHATHHA, 3aHsATWH | yi. [acremno, x. 15
CEMMHApCKOrO  THWIA, TPYNIOBBIX W  HWHIMBHUIYaJIbHBIX
KOHCYNbTAllU{, TEKYIIEr0 KOHTPOJISI M  IPOMEXKYTOYHOMN
arrectauuu. OcHamenue: Crenuanu3upoBaHHas —MeOeb;
TEXHUYECKHe  cpeicTBa  OOy4eHHs,  CIyKale  Juis
npeacTaBiIeHus yueOHoW HHpopManuu OOJIBLION ayTUTOPUH;
MIEPEHOCHOM HA0OP IEMOHCTPAIMOHHOTO 000OPY/IOBAHHS



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

10. Omnenounble CpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAIlH
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tadbnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS POMEKYTOYHON aTTeCTaIlluu

Bua npomexyTo4HON arTecTaluu IlepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpOCOB K AK3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OIECHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIII, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMIIETCHITHN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITSIILHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BhIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONupaschb Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIeATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaromuiicss YCBOMII TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHHHM 3HaHUI
HaIlpaBJICHUS;

— c1abo apryMeHTHUPYET HayIHbIE MTOJ0KEHNUS,

— 3aTrpynaHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMOU CIIeIMAIU3UPOBAHHBIX OHSITHII.

«yZIOBJIETBOPUTEITHLHOY
«GauTEHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMWOKH W  HETOYHOCTH  TIPH
paccMOTpeHHH poOIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOopMYIHUPYET BHIBOAOB U 00001IEHUI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sK3amMeHa mpeIcTaBlieHbl B Tadsmie 15.




Tabmuia 15 — Borpocs! (3amaun) s 2K3aMeHa

Ne i/t

[lepeduens BOompocoB (3a1au) Uil 3K3aMeHa

Kon
WHIUKATOpa

3aganue 1.

1)

2)

BBI4ucnuTh npou3BeeHe KOMIUICKCHBIX YUCEN B
anreOpanyeckoit popme 3arnucu
(54 2i) = (6 + 5i)

Otset: 20+37i

Bepno nu yTBepkaeHue: «JleiicTBuTenbHas 4acTh
MPOM3BEICHUS KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3allKCy paBHA MIPOU3BEACHUIO IEHCTBUTENbHBIX YacTel
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

OTtBert: Hesepno (BepHBIM 0TBETOM sIBJIsSIeTCS
yTBepaaeHne: «JledicTBUTEJbHAS 4YACTh TNPOU3BeIEHUS
KOMILJIEKCHBIX 4YHceJl B ajredpamyeckod ¢Qopme 3amucu
BbIYMCJISIETCS KaK pa3HOCTh NPon3BeIeHUs
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNsI MHUMBIX YacTel
COMHOKHUTeJIei»).

3aganue 2.

1)

2)

BBIYMCIUTE MPOM3BEICHIE KOMIUICKCHBIX YUCEN B
anreOpanyeckoit popme 3armcu
(7 — 4i) = (1 + 3i)

OtBert: 19+17i

Bepno nu yrBepxkaeHue: «/lercTBuTenbHas 4acThb
MIPOM3BEICHUS KOMIUICKCHBIX YHCEIT B anredpandeckoit popme
3aIIMCH BBIYHUCIIETCSA KaK Pa3HOCTh MMPOU3BEACHUS
JICUCTBUTEIIBHBIX YAaCTEW U MPOU3BEICHUS MHUMBIX YacTei
coMHOXHUTeNen». OTBET apryMeHTUPYHUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBeEp:KIeHHUE:
«/leiicTBUTeIbHAST YACTh MNPOM3BEJEHUS KOMILIEKCHBIX
yuces B ajredpandeckoii (popme 3anucu BbIYHCISIETCS KAK
Pa3HOCTb NPOM3BEACHUS [ACHCTBUTEJIBbHBIX YacTed U
NPOU3BEACHU MHUMBIX YacTeil COMHOKHUTeEJIei»).

3agadue 3.

1)

2)

Bbruucnuth npousBeieHNe KOMILIEKCHBIX YHCEN B
anredpandeckoil popme 3anucu
(7 + 4i) = (4 — 3i)

OrBer: 40-5i

Bepno 1 yrBepxkaeHue: «JleicTBUTENBHAS YaCTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpandeckon popme
3alUCHU BBIYUCIIAETCA KaK CyMMa IIPOU3BEICHUS
JIEUCTBUTENIBHBIX YACTEW U MPOU3BEICHUSI MHUMBIX YacTei
coMHOuTenen». OTBET apryMeHTUPYHTE.

YK-2.3.1




OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSI yYTBEP KICHHUE:
«/leiicTBUTE/ILHASL YACTh NPOU3BEACHNSI KOMILIEKCHBIX YHCes B
anreopanyeckoid ¢opme 3anucH BBIYHC/ISETCH KaK Pa3sHOCTb
NPoM3BeleHUs1 IeCTBUTENbHBIX 4YacTell M MNPOM3BeIeHUs:
MHHMBIX YacTell COMHOKMTeEJIe»).

3anaunue 4.
1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(9 — 4i) # (8 — 5i)

OTtBer: 52-77i

2) BepHo s yTBepkacHuUe: «/lelicTBUTENbHAS YacTh
IPOM3BEACHUS KOMITJIEKCHBIX YMCe B areOpanyeckoi popme
3aIIMCHU BBIYMCIIACTCS KaK IPOU3BEICHNSI MHUMBIX 4acTeU
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

Otser: HesepHo (BepHBIM 0TBETOM sIBJIsSIETCSI
yTBepaaeHne: «JledicTBUTEJbHAS 4YAaCTh MNPOU3BeIEHHUS
KOMILJIEKCHBIX 4YHceJl B ajredOpamyeckoil ¢opme 3amucu

BBIYHCIAETCH Kak pa3HOCTh NPon3BeIeHUs
NeMCTBUTEJbHBIX YacTell M NMPOM3BeAeHNsI MHUMBIX YacTel
COMHOIKHUTeJIei»).

3amanue 5.

1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anreOpanyeckoit popme 3armcu
(9 4+ 6i) (2 —7i)

OtBert: 60-51i

2) Bepuo nu yrBepxknaenue: «lIpou3BeneHre KOMIUICKCHBIX YHCET
B ajredpanyeckoil Gopme 3amucu MOXKET OBITh BBIUMCIIEHO I10
IIPaBWJIy BBIUUCIICHUS NPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUDPYWTE.

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

3aganue.
1) BbBIYHCIUTH IPOU3BEACHUE KOMIUICKCHBIX YHCEI.

a, = S{cusE -I—:'s:'n;] un Z,= ?{cus;+ i s:'n;]

Or1Ber: 35((‘05‘5 + isin Eﬁ) = 35§
2) Bepuo nu yrBepkiaeHue: «Jlas BBIYUCIEHHS TPOM3BEICHUSL

KOMIUIEKCHBIX ~ 4YHCeNl ~ HEeoOXOAMMO  3amucaTh UX B
anredpandyeckoM Bujie». OTBET apryMEeHTUPYHITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS yYTBEpP KIACHUE:
«IIpy BBIYMCICHUHM NPOU3BEACHHS KOMILUIEKCHBIX YHCEJ B
TPUTOHOMETPHYECKOM popme MOIYJIb pe3yJbTara

YK-2.V.1




BbBIYHMCJISAETCH KAaK MpOU3BeleHHe MOAYyJed MHOXKUTeJel, a
apryMeHT YMCJIa PABEH CyMMe apryMEHTOB COMHOKUTeJIei»).

3amanue.

1) Berumcnutsb JaCcTHOE KOMIIJIEKCHBIX qHcell B
TPUTOHOMETPUYECKOH (hopMe 3amucu.

Z, 1D(cas§+ i s:'ng]

T . . m
Z; 5(cos-+izing)
OtBer: 2 (msg +isin E) =3+i
2) Bepuo nu yrBepkacHue: «lIpy  BBIYHMCICHHH YacTHOTO
KOMIUIEKCHBIX YHCET MOJYJIb U apIyMEHT pe3yJibTaTa SBJISIOTCS
pe3yJbTaTaMu AeJIEHUs MOAYJS AEIMMOr0 Ha MOAYJIb JE€TIUTENs
U apryMeHTa JeIuMOro Ha apryMmMeHT genutens». OTBer
o0ocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpn BBIYHCIEHUM 4YACTHOIO KOMILUIEKCHBIX 4Hce]l MOIYJb
pe3yJibTaTa ABJsSeTCsl Pe3yJibTaTaM JieJIeHUusi MOAYJIsl 1eJIMMOro
HAa MOAYJIb JeJHTeJsl, 3 apryMEHTOM - Pa3HOCTb apryMeHTa
JAeJUTe]Isl U APTyMEHTA 1eJTUMOT0»).

YK-2.¥.3

Kak Ha3piBaercst popma 3arucu KOMIUIEKCHOTO YHCIIa, MMEIOIas
BUJ 7z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B ITOMU 3aIHUCH [z| U @?

OTtBer: @Popma 3aNUCH KOMILIEKCHOTO YHCJIa, UMEIOIIAsi BT
z=|z|(cos@+isin@), Ha3bIBaeTCsi TPUTOHOMETPUYECKOI, /1€ |z| —
MO/YJIb KOMILIEKCHOI0 YHCJIa, () — APTYMEHT KOMILIEKCHOI0
ymucaa

VK-2.B.2

Pe3ynbpTaT KaKkoil onepanuu HaJ KOMIUIEKCHBIMU YHCIIAMH MOYKET
OBITH 3aIHCAH B BUJE

|21] - [z2] (COS(@1tp2) + isin(prte2)) ?

Otser: B TakoM BuIe MO:KeT OBITH 3alIMCAHA ONlEPALUS
YMHOKe€HHSI KOMIUIEKCHBIX YKcesl Z1 U Z2.

OIIK-1.3.1

Pe3yabTaT Kakoi onepanuy Hal KOMIUIEKCHBIMH YHCITAMH MOKET
OBITH 3amucaH B BHIE |Z1]:[Z2| (COS(@1-@2) + isin(p1-92)) ?
OtBeT: B TakoM BH/Ie MOKeT ObITH 3aIIMCAHA ONEPAIHST
JeJIEHHs] KOMIJIEKCHBIX YHCe] Z1 | Z2.

OIIK-1.V.1

3ananue 1.
1) KowmrmiekcHoe unciio Z 3aicano B alreOpandeckoi u B
TPUTOHOMETPHYCCKOIT hopmax:

W3 1 T
g = ?+ i E = 'L{cusE+:'5:'nE]
Hatinute 12-10 cTenens uncia Z
OTtset:1

2) Kakyro ¢popmy 3amucu yncia Bl Henoiab3oBanu? O0oCcHyiTe
CBOM BBIOOP

OrtBer: Ilpn Bo3BeIeHNH KOMILICKCHBIX YK ces B CTeNeHb 0oJiee

PALMOHAJIBLHO HCIOJIL30BATH TPHTOHOMETPHUYECKYIO hopmy

OIIK-1.B.1




3alliCcH U AelCTBOBATH M0 cjleyolleMy NpaBujy: Npu
BO3BeJeHNH KOMILJIEKCHOTO YHCJIA B CTeNeHb MOAYJb YHCJIa
BO3BOJUTCS B 3Ty CTeNeHb, APryMEHT YMHOKaeTcH Ha
MoKa3aTeJib CTENeHH.

Eciau e ucnosab3oBath ajredpanyveckyro ¢Gopmy 3anucu, To
He00X0AUMO B TaHHOM cJiy4yae 12 pa3 yMHOKMTH YUCJIO CAMO HA
ce0sl.

3amanue 2.
1) KomruiekcHOE YncIio Z 3alicaHo B anreOpanyecKon u B
TPUTOHOMETPHUECKOH opmax:
'3 iy

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

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyto ¢popmMy 3amucu 9rciia Bel HCosb3oBanu? O00CHYi#Te
CBOM BBIOOP
OrtBer: Ilpn Bo3BeIeHNH KOMILICKCHBIX YHCeJ B CTelleHb OoJiee
PALMOHAJIBHO UCII0JIL30BATH TPUTOHOMETPHUYECKYI0 hopmy
3allMCH U 1eHiCTBOBATH M0 CJIeAYOIIEeMY NPaBUJLY: IPH
BO3Be/IcHUM KOMILIEKCHOT0 YHMCJIa B cCTelleHb MOYJIb YHCJIa
BO3BOJUTCH B 3Ty CTelleHb, APT'YMEHT YMHOKAETCS Ha
N0KAa3aTeJlb CTeleHH.
Eciu ke ucnosib3oBath ajnredpanyeckyro ¢popmy 3anucu, To
He00X0MMO B JaHHOM cJjIy4ae 3 pa3a YMHOKUTb YHCJIO CAMO Ha
ce0s1 (MM MCI0JIb30BaTh (OPMYJIy COKPAIIEHHOTO0 YMHOXKEHMS)

3aganue 1.
1) Haiitu matpuny € = 44 + 3B" rze
2 -2
10 2y,
a=(2, 3 5)B=|—1 3
—3
OTtBert:
(10 -3 17
C_(—m 21 —21)

2) Bribepute u3 crrcka HUPPOBBIE CPEACTBA, KOTOPBIE MOTYT
OBITH IPUMEHEHBI JIsl pEIICHUs JaHHOU 3aJjauH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otsert: b) Wolfram Mathematica

3amanue 2.
1. Haiitu matpuny C = 44 — 5B e

2 -2

Az(—li : —24)’9: ! _43

YK-2.3.1




OtBer:

c=(s %5 )

2. BwiGepute u3 crincka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3amaunue 3.
1. Haiitu matpuny € = 24 + 3B% e

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

—4 -3
OrtBer:
_( 8 5 —8
€= (—m 18 —15}
2. Bribepure u3 crincka mu@poBbie cpeicTBa, KOTOPBIE MOTYT

OBITH IPUMCHCHBI JJIA PCUHICHUA ,HaHHOfI 3a1a4du.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3ananue 4.
1. Haiftu matpuny € = 34 — 5B% rzie

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

-3
OTtBer:
-2 5 -9

€= ( 4 -6 6 )
2. Bribepure u3 criucka u@poBbie cpesicTBa, KOTOPbIE MOTYT
OBITH IPUMEHEHBI JUIsI pEIICHUs JaHHOW 3aJjauu.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3agadue 5.
1. Haiitu matpuny C = 44 + 3B% rae

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

7 13 17
C:(—M 24 —25}

2. Bri6epute u3 cnricka 1M@poBbIe CPesICTBA, KOTOPbIE MOTYT




OBITH MPUMEHEHBI JJIS PEIICHUS JaHHOW 3a/1a4H.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oreer: b)  Wolfram Mathematica

1. 3anummre pe3ynbTaT ACUCTBUN HAJ MAaTPUIIAMH. VK-2.V.1
A+0=...
Otser: A
2. 3anumuTe pe3yibTaT ISHCTBHIA HAJl MaTpUIIAMU
A+ (-A)=
OtBet: 0
3. Ilponomxwure dpopmyiry
9.
7(A+B)=
Otser: 7A+7B
4. Tlpomomxute popmymiy
5A-5B=
OTtBet: 5(A-B)
5. Ilpomomxute popmyny
2 X(4A)=
Otser: 8A
3ananue 1. YK-2.V.3
1) Haiitu npousBenenue Matpui 4 * B, rie
2 5
0o -2 —4
a=( ) B= (u —z)
2 4 5 2 0
Otser:
_f—8 4

AB = (14 13)

2) Beibepure u3 criucka uppoBbie CPEACTBA, KOTOPhIE MOTYT
OBITH IPUMEHEHBI JUIsl pelleHus JaHHOoU 3agaun. O6ocHyiiTe
BbIOOp M (poBOTO CpencTBa

a) Microsoft Access
10.

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMpUMEHEeHbI 1JIs1 peleHusl TaHHOii 3a1aun oTHocuTcst Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00/1b111011 HA00P MaTeMaTHYeCKUX (PYHKIMIA B TOM YHCJIe
CHCTEMY KOMINBIOTEPHOI ajredpbl, OpUEHTHPOBAHHYIO HA
MOATOTOBKY HHTE€PAKTHBHBIX JOKYMEHTOB ¢ BLIYMCJICHUSIMH U
BH3YaJILHBIM CONPOBOXKIEHHEM.

3ananue 2.
1) Haiitu mpousBeaenue matpuil A * B, roe



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

Otger:
—-11 4
aB = )
7 -3
2) Beibepute u3 crircka nu(ppoBbIe CPEACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JIsl pEIICHUs JaHHOW 3aJjauu.

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

OTtBer: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- mporpammHoe odecneuenue, BKIKOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (PYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMO/ATOTOBKY HHTEPAKTHUBHBIX JOKYMEHTOB C BIYHCJIEHUSIMU H
BHU3YAJIbHBIM CONPOBOXKIEHUEM.

3ananue 3.
1) Haiitu npousBenenue Matpuil 4 * B, rie

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 —
OtBeT:
—6 6O
AB = [13 —3)

2) Bwibepure U3 crricka 1(pPOBbIC CPEICTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI J1JIs peIlIeHUs TaHHOH 3a/1a4H.

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

OtBet: K undpoBbiM cpecTBaM, KOTOpbie MOTYT ObITh
NMpUMeHEHBI JIJIM1 peleHus JaHHoM 3axa4u oTHocuTcess Wolfram
Mathematica- nporpammHoe odecnieueHune, BKIOYAIOLIEe
001611011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BBIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

3ananue 4.
1) Haiitu npousBenenue Matpuil A * B, rae

A=(ﬂ —2 _3) B= i —53)

2 —4 0 3 0
OTBer:
—-11 6
AB =
( 4 22)



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

2) BriGepuTte u3 crincka mud)poBbie CPEACTBA, KOTOPHIE MOTYT OBITH
MMPUMCHCHBI JIs1 pCHICHUA ILaHHOI\/,I 3aa4u.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHO#| 3a1a4u oTHocuTcss Wolfram
Mathematica- mporpaMmMHoe odecnedeHne, BKIIOYAKOIIEE
00111101 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIbIOTEPHOM aJiredpbl, OpUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONIPOBOKIEHHEM.

3amanue 5.
Haiitu npousBenenue marpuit A = B rye
2 3
4 —1 —4
Sy B P
1 —4 0
2 0
OTtBer:
-1 14
AB = (—z 11)

2. BeiGepute U3 criucka nudpoBeie CPeaCcCTBa, KOTOPBIE MOTYT OBITH
IMPUMCHCHBI JJIA PCIICHUA ,I[aHHOfI 3aa4du.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHBI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe o0ecneyeHne, BKIIOYAKIIEE
0016111011 HA0OP MaTeMaTHYeCKUX (PYHKIMA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB € BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

11.

3agandue 1.

1) Haiitu onpeenuTensb 2-T0 MOPSIIKa MATPHUIIBI
2 5

-3 7

OtBer:29

2) OO0ocCHYHTE KaK BBIYHUCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4toObl BHIYUCIMTH ONpe/ieuTe]b BTOPOro MOpsiaKa
He00X0IMMO M3 NMPOU3BEAEHNs IJIeMEHTOB IIABHOW JANAroHaIn
BbIYECTh MNPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

3aganue 2.
1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHUIIBI

VK-2.B.2



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

o
4 -5

OtBer: -22
2) O06o0cHYyiTE KaK BBIYHCIHTD OMPEIEIUTEb BTOPOrO MOPSIIKA.

OTtBer:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeeUTe/Ib BTOPOro MOpPsiaKa
Heo0X0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JINMATOHAJIH
BbIYECTh IPOU3BeJAeHHEe JJEMEHTOB BTOPoii (1M0004YHOI)
AMATOHAJIN

3amaunue 3.

1) Haiitu onpenenuteb 2-ro MOpsIKa MaTPHUIIbI
1 —3‘

s

OtBet: 23
2) OO60CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.

Otser:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe]Ib BTOPOro MopsiaKa
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh IpOM3BeleHHe 3JIeMEeHTOB BTOpPOi (M00O0YHOIN)
AUATOHAJHN

3aganue 4.
1) Haiitu onpenenuTeb 2-ro MOPsaKa MaTPHUIIbI

s ol
—14 -8
OtBert: (

2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BBIYMCIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEIeHHs 3JIeMeHTOB IJIaBHOM JAMAaroHaIu
BbIYECTh NPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3agadue 5.
1) Haiitu onpeenuTensb 2-T0 MOPSIIKa MATPHUIIBI
o 3

10 3

OtBer: -5
2) OO0oCHYITE KaK BBIYHCIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

Otser:

J1s TOro 4ro0bl BHIYMCIMTH ONpele/uTe]b BTOPOro MOpsiaka
He00X0IMMO M3 NMPOU3BEAeHUs IIeMEHTOB IIABHOW AMATOHAJIN
BbIYECTh NPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN




1 2 -1
3amanue: naHa Mmatpuna | 3 1 2)

OIIK-1.3.1

4 -2 5
Haiinurte anrebpandeckue TOMOTHEHUS:
OtBet: 9
2. Ay
12. OtBer: -7
3. Ay
Oteert: -5
4. A:E
OrtBer: 10
5. Az
OtBer: -5
Uemy paBeH omnpeaenuTenb TPEYroJbHON MaTPHUIIbI? OIIK-1.V¥.1
13. OTBeT: onpeaeuTeIb TPEYTroJbHOI MATPUIIbI PABEH
NMPOU3BeIEHUI0 3JIEMEHTOB IJIABHOM TMATOHAJIN.
O6o3HaunM Ay, Ay, .oy A, — CTPOKH MATPHUIIBI B €y Qgj v Q- OIIK-1.B.1
JNIEWCTBUTEIILHBIC YHCIIA.
Ecnu cymecTtByeT Takoit Habop uucen, cpeiu KOTOPBIX €CTh XOTS-
OBl OJHO YUCJIO OTJIMYHOE OT HYJISI, U TIPU ATOM JIMHEHWHAS
KOMOHMHAINS CTPOK MATPHIIBI C STUMHU YHUCIIAMH paBHA HYJIEBOM
14. CTpOKE:
CI1J£11. + ﬂ:}l: +-- CI:lr1"£1:l1'1 = ﬂf
rge 0 =(0,0,..,0).
Kak B 3TOM cilydyae Ha3bpIBatOTCSI CTPOKHA MATPULIBI?
OtBer: Takue CTPOKH MATPHIBI HA3BIBAKOTCSH JIMHEHHO
3aBHCHMBIMHU
IycTs MaTpuibl A u A y0BIeTBOPSIOT YCIOBHIO YVK-2.3.1
A'A1=A1TA=E, rne E — enuununas MaTpHIia n -ro NOpsJIKa.
15. Kaxk Ha3bIBatOTCS Takue MaTpULbI?
OtBer: Takue MaTpuIbl HA3BIBAKTCHA 00PATHBLIMH MATPUIIAMU
110 OTHOIIEHHUIO APYT K ApYry (A — o6paTHasi K A, u A —
obparHas K A™Y).
3ananue 1. Haittu matpuny X u3 ypasuenust 4 * X = B, rue YK-2.V.1
-1 2 -7 —4
a=(Z, 5) &=( )
16. —2 5 —-17 -9

OTtBer:

x=(5 5)




3amanwne 2. Hatitu matpuity X u3 ypaBHenus 4 = X = B rne
(1 2 {9 —4
A_(E —4} 5_(23 10)
OtBer:
(5 2
X = [_2 _1)
3amanwue 3. Halitu matpuity X u3 ypaBHenus 4 = X = B, rne
-1 3 —-10 -7
4= B=
( 2 —4} ( 14 12)
OTtBer:
/1 4
X= (—3 —1)
3ananue 4. Haittu matpuny X u3 ypaBHenust 4 * X = B rue
1 -2 9 6
A= B =
(3 —?) (2‘3‘ 19)
OTBer:
(5 4
X = [_2 _1)
3ananue 5. Haiitu matpuny X u3 ypaBHenus 4 # X = B rnue
1 -3 14 5
A= B=
(2 —8) (34 12)
OTtBer:
(5 2
X= (—3 —1)

17.

Kak Ha3pIBaeTcs cuctema anredpanyeckux ypaBHEHUH, Kak0e U3
KOTOPBIX SIBJISIETCS JIMHEHHBIM?

OtBer: Takas cucTeMa ypaBHeHHI HA3bIBACTCS CHCTEMOM
JIMHEHHBIX ajiredpandyecKux ypaBHeHUM

YK-2.¥.3

18.

Kakue MeTo/bI perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHUW BaM U3BECTHBI?

OtBer: MeToabl pelIeHUs] CUCTEM JHHEHHBIX ajJlredpanvecKux
ypaBHeHnuii: metoa Kpamepa, meton I'aycca, MeToq MAaTPUYHBIX
YPaBHeHHIi (C MCMOJIb30BAHHEM 00PATHOM MATPHUIIbI).

VK-2.B.2

19.

CpaBHHTE YCIOBUS TPUMEHEHHUSI METOIOB PEIICHUSI CUCTEM
JUHENHBIX ypaBHeHUM. Kakoil MeTo pelieHust CUCTEMbI TMHEHHBIX
anreOpanvecKux ypaBHEHHUM MPUMEHSIIOTCS B TOM ClIydae, ecliu
ONpPEIETUTENb MAaTPUILIbI CUCTEMBI PaBEH HYJIIO?

OtBer: Ecam onpeaeanTesib MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSETCH TOJIbKO METO/ UCCJIeJ0BAHUS CHCTEMbI
JIMHEHHBbIX ypaBHeHuii ['aycca, npyrue Mmeroasl (MeTox
Kpamepa u MeToa MAaTPUYHBIX YPAaBHEHH i) MOT'YT
NPUMEHATBLCA NPU YCJIO0BHH, YTO MATPHLA CUCTEMBI
KBaJIPaTHAsA M ONPeIeJUTE]b €€ He PABeH HYJII0.

OIIK-1.3.1

20.

CpaBHuTE yCc0BHs IPUMEHEHHSI METO/IOB PELIEHUS CUCTEM
JMHENHBIX ypaBHEHUH. Kakoil MeTO/| pelIeHns] CHCTEMBI JTMHENHBIX
anreOpanyeckux ypaBHEHUH MPUMEHSIOTCS B TOM clydae, €Cliiu
MaTpHULa CUCTEMBI HE ABJISIETCS] KBAIPATHOM?

OIIK-1.V.1




OtBer: Eciim MaTpuna cucremMbl He KBaJpaTHad (T.e.
KOJINY€CTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMeEHsIeTCS TOJIbKO MeTO/ HCCiIe[0BAHUS
CHCTeMbl JIMHeHHBbIX YpaBHeHuii ["aycca, npyrue MeToabl
(metoa Kpamepa u MeTo MATPUYHBIX YPABHEHUIT) MOTYT
NMPUMEHATHLCS MPH YCJI0OBHH, YTO MATPULIA CHCTEMBI
KBA/IPaTHAasl M OlNpe/ieJINTelIb ee He paBeH HYJII0.

21.

[Tpu kaKOM yCIIOBUM OJTHOPO/IHAsA CUCTEMA JIMHEHHBIX YpaBHEHUM
MMEET HEHYJIEBOE penieHue?

OtBer: OgHOpPOaHASI CHCTEMA JINHEHBIX YPABHEHMI HMeeT
HEHYJIeBOe pPellieHHue TOI/Ia U TOJIbKO TOr1a, Koraa eé panr
MeHbIIe YHCJIA HEM3BeCTHDIX.

OIIK-1.B.1

22.

Kaxk HaspIiBaeTcs IByMepHas cucTeMa KOOPJAMHAT, B KOTOPOM
Kaxxaas TOUYKa Ha IIJIOCKOCTHU OHpelle.H}IGTCSI ABYMA qucjiamMu -
TIOJISIPHBIM YTJIOM M MOJISIPHBIM PagrycoM?

Oter: Takas cucreMa KOOPAUHAT HA3bIBAETCS MOJISIPHOM
CHCTEMOI KOOPJAMHAT.

YK-2.3.1

23.

Kaxk Ha3piBaeTcs cucrema KOOpAUHAT, B KOTOPOH Ka)K/1asi TOUKa B
IPOCTPAHCTBE OIpeaesseTcs TpeMs ynciaamu - (f, 6, @), rae r—
paaryc-BEKTOP TOUYKH, 6 U () — 3CHUTHBIN M a3UMYTAIBHBIN YTIIbI
COOTBETCTBEHHO?

Otser: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcs chepuvecKoi
CHCTEMOI KOOPAMHAT.

YK-2.V.1

24,

UYrto Takoe BeKTOp?
OtBer: BekTOpoM Ha3bIBaeTCsi HANIPABJICHHBIH 0TPE30K.

VK-2.V.3

25.

Kaxk Ha3pIiBaeTcst BEKTOp, Ha4aI0 KOTOPOT'O COBIAAET C €T0
KOHIIOM?

OTtBeT: BekTop, HAYA/I0 KOTOPOro COBNAJAET C €r0 KOHI[OM,
Ha3bIBaeTCs HYJ1eBbIM BEKTOPOM.

VK-2.B.2

26.

ITo xakoii popmyiie onpeaenseTcs CKaIsIpHOe TPOU3BEICHNE
BEKTOPOB?
OtBer: CkansipHoe Npou3Be/leHNe BEeKTOPOB onpe/eJisieTcs Mo

dopmyae lal = |E| * COS

OIIK-1.3.1

217.

[To kakoit popmyIie BEIYUCIAETCS CKATSIPHOE IPOU3BEICHUE

BEKTOPOB @ M b , €CITH M3BECTHBI KOOPJMHATEI BEKTOPOB B
nekapToBoii cucteme (B cucteme : 0X, Oy, 0z)

OtBer: CkaJjisipHoe Npou3BeleHHe BEKTOPOB Ompee/isieTcsl mo
dopmyne a,b, +a,b, + a_ b,

OIIK-1.V.1

28.

ITo kakoit popmyiie BEIYUCIAETCS BEKTOPHOE IPOU3BEACHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAWHATHI B IEKAPTOBOM CUCTEME
koopauHar (X, Y, z2)?

OtBer: BekTOpHOE MpON3BeIeHUE BEKTOPOB ONpelesIseTcs 110
popmy.re
i j ok
Xy M E
Xy Vo E,

OIIK-1.B.1

29.

[To kakoit popmyIie orpeenseTcsi MOayJb BEKTOPHOTO
IIPOU3BEJICHUS] BEKTOPOB?

VK-2.3.1




OTtBer: BemunHa Mo1yJisi BEKTOPHOTO MPOM3BeIeHM I
BEKTOPOB onpenesiercs mo gopmyue |dl = |b| = sin(ab)

UeMy paBHO pacCTOSIHUE OT TOYKH 0 MPSAMO? YVK-2.V.1
30. OtBet: PaccTosiHME OT TOYKH /10 PSAMOii PABHO JIJIMHE
nepneHAUKYJIsIpa, ONYIIEHHOT0 U3 IAHHOI TOYKHM HA MPAMYI0.
3amanne 1. CoctaBuTh ypaBHEHHE MpsiMOM mpoxoxasumiert uepe3 | YK-2.V.3
x+2 y—9
Touky M(2,4) 1 nepueHaUKYIAPHOM IPAMOI — = vy
OtBer 3ammcaTh B BHUJE YypPaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
OrtBer:
¥y=-1,25x+6,5
3aganue 2. CocTaBUTh YpaBHEHHE NPSIMOM MNPOXOASAIIEH uepes
TOYKY M(1,—4) u HEPIEH UK YIIAPHOM IpsAMOi
—4x —5y+14 =10,
OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
KO3 UIIIEeHTOM
Otser:
¥y=1,25x—5,25
3amanne 3. CoCTaBUTh ypaBHEHHUE MPSMOM MPOXOASAIICH uepes
x+16 y—9
touky M(—1,—3) 1 mapaienbHON IPAMOi : = =
3L OtBer 3ammcaTth B BHUJC YypPaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM
OtBer:
¥y=1,25x—1,75
3amanue 4. CocTaBUTh ypaBHEHUE NPSIMON MPOXOJAIICH uepes
touky M(1,—1) u nepreHaUKyIApHO# npsiMoit ¥ = —5x + 2,
OtBer 3ammcaTth B BHUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
kod(duUImeHTOM
Otser:
¥y=02x—-1,2
3amanue 5. CocTaBUTh ypaBHEHUE NPSIMON MPOXOJAIICH uepes
x+1 y—6
touky M(3,1) u nepreHIuKyISIPHON MPAMOiA — - i
OtBer 3ammcaTh B BHUJE YypaBHEHHUS TMPSAMOM C  YIJIOBBIM
K03 pULIEHTOM
OrtBer:
y=-1,25x+4,75
KaknM ypaBHEHMEM OMMUCHIBAETCS IUIOCKOCTh B IEKAPTOBBIX VK-2.B.2
KoopauHaTtax (X, Y, z)?
32. OTtBer: B 1ekapTOBBIX KOOPAMHATAX YPABHEHHUE MJIOCKOCTH

(KaHOHHYeCKOoe ypaBHEHHUE IVIOCKOCTH)
Ax+By+Cz+D=0




33.

ChopmynupyiiTe  HEOOXOIUMOE W JIOCTATOYHOE  YCJIOBHE
MapauIeTbHOCTH MPSMOU U TUIOCKOCTH.

OTtBer:

Jliist Toro, 4To0LI MPSAMasi M IUVIOCKOCTh OBLIH NMapalielbHbI,
He00X0AMMO H [J0CTATOYHO, YTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTH M  HANPABJSIOMIMA BeKTOpP MNpPAMOi  ObLIM
neprneHnKyJIAPHbI.

OIIK-1.3.1

34.

Kakum ypaBHeHHEM ONUCHIBAETCS NpsMas, MPOXOoIdlias uepe3
TOYKY (X0, Yo, Zo) M UMEIOIIAs HAMNPaBIAIONINI BEKTOp C
koopaunatamu (I, m, n)?

OTtBeT: YpaBHeHHe NPAMOM, Mpoxoasiiieil yepe3 Touky (Xo, Yo,
Z0) M UMeEIIAsi HANPABJSIIOIINNA BeKTOp ¢ Koopaunatamub (I,

x—x =y -z
m, N) uMeeT BU {”=}}“= 0
m mn

OIIK-1.V.1

35.

KakuM ypaBHEHHEM ONHUCHIBACTCS MPsIMast, TIPOXOIAIIAst Yepe3 JIBE
TOUKH (X1, Y1, Z1) 1 (X2, Y2, Z2)?

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

Y1, Z1) ¥ (X2, Y2, Z2) ”MeeT BH]L

OIIK-1.B.1

36.

Kakum 006pa3om MOXKHO 3a7aTh IPSIMYIO C ITOMOIIBIO JIBYX
IUIOCKOCTE#?

OTtBeT: YpaBHeHHE ABYX NepeceKaloMnXcs MJI0CKOCTel — 3To
ypaBHeHHe MPSIMOIi B MPOCTPAHCTBE

VK-2.3.1

37.

C noMoIbio Kakoi (popMyITbl MOKHO HANTH yrojl MeXIy

PSAMBIMH?

OTBeT: yroJ Mex1y NpsiMbIMH MOKHO HAWTH U3 (popMy.JIbl
arsig

|ﬂ__|'i|Tz_|l, rae iy M (i, — HAMPaBJISAIOIINE BEKTOPbI
1 z

Cos@ =

NPSAIMBIX

YK-2.V.1

38.

Hopwmaib k mmockoctu umeet koopauHaThl (A, B, C); koopauHaThI
HaIpaBJsitoIero Bekropa npsimoid (I,m,n)/

C nomol1pio Kakoi (OpMyJibl MOXKHO HAaUTH YToJd MEXAY IPSIMON U
IJIOCKOCTBIO?

OTBeT: YyroJ Me:Kay NpsiMOii M IVIOCKOCTHI0 MOKHO HAWTH U3

(opmybl

. |Al + Bm + Cn|
sing =

VAR + B2+ 212+ m? + n?

YK-2.V.3

39.

ITo xakoil popmyse MOKHO ONPEAETUTh PaCCTOSIHUE OT TOUKH J10
MJIOCKOCTH?

Oteer: PaCcTosiHue OT TOYKH /10 IVIOCKOCTH PABHO
|Ax, 4By, +Czy+D|
VATIE +CT
(Xo, Yo, Zo) KOOPAWHATHI TOUKH.

, e (A, B, C)- xoopauHaThl HOpMaH K MIIOCKOCTH;

VK-2.B.2

40.

Hanummnre kaHOHHMYECKOE YPaBHCHUEC SJIJIUIICA.

OtBer: KaHOHMYecKOe ypaBHEHHUE YJIJIMIICA MMeeT BU/
2 y?
a® b?

OIIK-1.3.1




Hanummre kaHOHHYECKOE ypaBHEHUE TMIIEPOOPHI.
Oteer: KaHoHH4YecKkoe ypaBHeHHe THIIEeP00JIbI HMeeT BUJ

OIIK-1.V.1

41. ¥ y? .

a® b?

Hanumure kaHoHMYECKOe YpaBHEHHUE MapaloIIbl. OIIK-1.B.1
42. OTtBer: KaHoOHM4YecKkoOe ypaBHeHHE MapadoJIbl UMeeT BHJL

yi=2px

Bomnpocsr (3agaun) ains 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmia 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

Ne i/

[Tepeuens BompocoB (3ana4) ans 3adera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM [l KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIONHEHUSI KYpCOBOM pabOTHI
MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypCcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOI pabOTHI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS
B KypCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHHUA HpOMe)KYTO‘IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpuMepHbIil epeyeHb BOMPOCOB I TECTOB

No . Kon
[TprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
/a WHIUKAaTOpa
TunoBoi BapuaHT TECTOB
1 cemectp
1 | Jlana matpuna 1) as VK-2.3.1
2) -ay
_ (“11 ﬂ"1:J
A= .
Gz @33 3) a
11
E€ anreGpamueckoe
JOTIOTHEHHE Ass 4) —ay
aBHO. ..

P Otset: 3)
(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
MPABWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)

2 | U3 npuBeaEHHBIX 411 iz VK-2.V.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 az
CYILLIECTBYIOT Y




MAaTpHIL. ..

da3

0 Ag3

dg9 Ay Ayg3
3) 0 ay

o o

dz3
dgg

2
B2z

fyy 3
4) (ﬂzl ﬂ:a)
0 0 0

OrtBer: 3)

(Muactpykius: IIpounTaiite TEKCT, BhIOSPUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kakum METOI0M

MOXHO PCIINTDH
CUCTEMY,
OIpEEIINTEND
OCHOBHOM  MaTpHIbI

KOTOPOM PaBEH HYJIIO

1) T.Kpamepa

2) K.®.Taycca

3) ¢ moMoIIBI0 00PAaTHOW MAaTPHIIBI
4)  mo0BIM CIIOCOOOM

OtBeT: 2)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
[IPaBUJIBHBIM OTBET W 3AlMILHUTE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)

YK-2.¥.3

CucremMa CcOBMeECTHA
TOTrJa U TOJBKO TOrjaa,

Koraa...

1)  Gonbme 1
2)  paHr MAaTPHIIbI CHCTEMbI PaBeH
PAHTy pacHIMPEHHOI MATPHIIBI
CHCTEMbI
3) panr paseH 0
4)  panr paseH |
OtBeT: 2)

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

000CHOBBIBAIOIIUE BBIOOP OTBETA)

VK-2.B.2




Jl1st BeKTOpOB 4 u b | 1) BeKTOpHI HEPHEHAUKYISPHEI OIIK-1.3.1

BBIIOIHSIOTCS 2) BeKTOPbI MapajLIeIbHbI

YCIIOBHS: 3) BEKTOpbl HE MOTYT JIe)KaThb Ha OJTHOMN

IPSAMOM

by by by 4) BeKTOpHI JieXKAaT Ha OIHON NPsIMOii

Qx @Ay Az Otser:2) 4)

Toraa.... (Muctpykuust: TIpounTaiite TEKCT, BhIOSpUTE
NPaBUIbHBIC BAPHAHTHI OTBETOB W 3AIHILUTE
apryMEHTHI, 00OCHOBBIBAIOIITHEC BBIOOD
OTBETOB)

Bekropnoe 1)  komMHeapHOH IuIocKocTH, B kotopoit | OITK-1.Y.1

NIPOM3BEICHUE JIKAT MEPEMHOKAEMbIE BEKTOPA

BEKTOPOB a I B — 310 2) TNepNeHIHKYJISPHbIH TJIOCKOCTH, B

KOTOpPOH JIe:KaT TepeMHOKaeMble

BEKTOP. .. BeKTOpbI

3) wHynesoi
4)  coBmajaroIni c OJTHUM u3
MEPEMHOYKACMbIX BEKTOPOB
OtBet: 2)
(Muctpykuumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
PaccrosiHue OT TOYKH 1) |Axg+Byp+C] OIIK-1.B.1
A2 252 A2+ 02
JI0 TUIOCKOCTH MOKHO VASTBVATHC
BBIYUCIIUTh o 2) A -A;+B,B,+C, Cy
[ [
2 2 2 2 2 2
bopmyre. .. _JAJ_+E'J_ +Cl-u|Az+Hz +C3
3) |A$u+B}’u+cZu+D|
VAZ+BZ +(?
Am+Bn+Cp
4) I I

VAT BT 40T mE 4nt 4 pT




OrtBer: 3)

(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

8 | 'eomerpuueckoe 1)  runepOomoi YK-2.3.1
MECTO TOYEK .
2) mapaboJoii
IJIOCKOCTH, CyMMa
paccTostHui or | 3)  OKPYXHOCTbIO
KOKION U3 KOTOPBIX 4)  smmncom
A0 ABYX JaHHBIX
_ | OTBer: 4)
TOUEK 3TOMU
IJIOCKOCTH ectb | (MucTpykuus: Ilpountaiite Tekct, BbIOEpUTE
BEJIMYMHA MPaBUJILHBIN OTBET W 3alMIIUTE APTYMEHTHI,
[OCTOSIHHAS, 000CHOBBIBAIOIINE BEIOOP OTBETA)
Ha3bIBACTCH. ..
9 | Haittu ypaBHEHHE 1) x+1  y-2  z—4 VK-2.V.1
- o -3 2 4
PSIMOM, TPOXOAIICH
qyepes TOUKY 2) x+1  y+2  z+4
3 2 4
A(—1;2;4),
HEePICHAUKYISPHO x-1 _y-2 z—4
-2 -2 -4
MJIOCKOCTH
3x-2y-4z+1=0 g) E_yE_
-3 -2 -4
Otget: 1)
HNucrpykmus: IIpountaiite TekCT, BLIOEpUTE
b
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
10 | Pemuth cucremy | 1) x=0,y=1,z=-3 YK-2.V.3

JIMHENHBIX YpaBHEHHUU

METOJIOM l'aycca

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

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




x+y+z=-2
2x —yv+3z=-10
—x+2y—z =5

4) x=0,y=-1,z=-2
OrBer: 1)

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

000CHOBBIBAIOIIINE BHIOOP OTBETA)

11 | Beruucnuth -1 -6 VK-2.B.2
n (7 2)
2 -1y /1 -2 2 72
(1 2)(3 2) ) [1 ﬂ)
o 0
) (1 =)
7 2
9 (L 5
Otget: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
12 | dana marpuna 1) a,, OIIK-1.3.1
LTI T 2) —ap
A_(“:i ﬂ"::)'
3) Qu
E¢ anrebGpanueckoe 4)  —ay
JIOTIOJTHEHUE Ay
OtBet: 2)
paBHoO. ..
(Muctpykumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLINE BEIOOP OTBETA)
13 | Marpuna A 1) Aat-axa-at OIlK-1.V.1

Ha3bIBAETCsI 0OpaTHOM
Mmatpulie A, eciu

BBITIOJIHACTCS YCIIOBUC

2) At-A=1

3) A1-4=A-A1'=E




4) ATH-A=0

OTtBer: 3)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPaBUJIBHBIN OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIONIHE BEIOOP OTBETA)

14 | CkansapHbIM 1) |.{£||E| ArcCos o OIIK-1.B.1
NPOU3BEACHUEM JIBYX .
2) lal |b| ctg a
HEHYJIEBBIX BEKTOPOB
d u b HasbiBaercs 3) |E||E| cos o
YHCII0, PaBHOE. . .
4) |al |b|tgcx
Otget: 3)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWJIbHBIM OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
15 | Yemy pasao | 1) O YK-2.3.1
CMEIIIaHHOe
2) 1
POU3BEICHUE
BEKTOPOB 3 -2
aba 4 2
Otser: 1)
(Muctpykumst: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOLINE BEIOOP OTBETA)
16 | YpaBuenue mpsmon, | 1) (x—a)+(v—>b)=0 VK-2.V.1
MPOXOIAIEH  Yepe3 2) — —m
IIBE TOYKH MOXKHO ¥rmyir o wma
COCTaBHUTbH o 3) Alx — xu) + B(y— }’uj =0
dbopmyre. ..

4) F_}’n:k(x_xuj




OrtBer: 2)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

17 | I'eomerpuueckoe 1) TIlapabony YK-2.V.3
MECTO TOYEK, KOTOpbIE
2)  OKPYXXHOCTB
XapakTepU3yroT
9KCUEHTPUCUTET € >1 3)  rumepGoxy
HpeJCcTaBIsieT co00M 4)  swmnc
Otget: 3)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
18 c 1) neifCTBUTEIBHOM OCHIO YK-2.B.2
OtHomieHne —
4 2) aCHUMIITOTOM
Ha3bIBAETCH. ..
3) IKCHEHTPHCHTETOM
4) (oKaTbHBIM PATHYCOM
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
19 | Haiitu ypaBHemme | 1y x+l  y-2  z—4 OIlK-1.3.1
. . 3 -2 -4
OpSMOM, MPOXOASIIEH
x+1 v+2 z+4
yepes TOUKY | ) = =
3 2 4
A(—1;2;4),
x-1 v—2 -4
NEePIEHINKYISIPHO 3) = =
-3 -z —4
TUIOCKOCTH
4 x+1 y+2 z+4
3x-2y-4z+1=0 ) LT LT .

OtBer: 1)




(Muctpykuus: IIpounrtaiiTe TeKkcT, BbHIOEpHTE
NPaBUIBHBIM OTBET M 3aIMUIINTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

20 | Onpenenuts  kakoe | 1) x~+y--8x=0 OIlK-1.Y.1
ypaBHEHUE JMHAN . _
2) x=-2425—7
COOTBETCTBYET 3
napabosie. .. 3)  -2x 43y -4x+15y+4=0
4)  x+4y-2y*-5=0
Ortser: 4)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
IPaBUIbHBIM OTBET M 3aIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
21 | Pemuts cuctemy | 1) x=0,y=1, z=-2 OIIK-1.B.1
JIMHEHHBIX YPaBHEHHUU 2)  Xx=0,y=-1,2=2
METOJIOM l'aycca
x+y+z=2 3) x=0,y=1,2z=2
2Zx —y+3z=10
—x + 2}? —z=-5 4) XZO! y=- 1! z=3
Otget: 4)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
22 | BeauciauTh YK-2.3.1

6D




9 (5 7)
OrtBer: 2)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

23 | Kakas w3  Touek | 1) (0O; 3) YK-2.V.1
JeXKHUT Ha mpsiMoit y = | 2) (-1; 3)
-2x +1? 3) (2;3)
4) (2,5
OtBert: 2) 4)
(Muctpykuus: Ilpounraiite Tekct, BbIOepUTE
IpaBUJIbHBIE BAPUAHTHl OTBETOB U 3AIMILUTE
apryMeHTHI, 000CHOBBIBAIOLIHE BbIOOp
OTBETOB)
24 | Tlpsmasty = 2X + 5 1) tg(5) YK-2.V.3
obpasyer ¢ 2) tg(-2)
HOJIOKUTEITHHBIM 3) arctg(2)
HaIpaBJICHUEM OCH 4) tg(2)
OX yron a, paBHbIii... | OTBer: 3)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
25 | Vron MEXTY 1) tgg= ‘1:?5 VK-2.B.2
PSIMBIMH
y=x+ly=s+3| 2 we=|;
onpezensercs o )
bopmye: 3) w'e= ‘li_l;fi}
9 o= |




OtBer: 1)

WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

26 | Ilpu peleHnn 1) 5 3‘ OIIK-1.3.1
a 7
CHUCTEMBbl  JIMHEHHBIX
o 1 3
aBHEHUH
i ) b3
{ x,+3x, =5
4x, —7x, =18 o 3) 5 3 ‘
8 -7
IIpaBUILy Kpamepa
OIPEIEIIUTEND A 4) 1 5‘
4 8
UMeeT BU:
OtBet: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

27 | Ilpu pelieHrn 1) (2;-1) OIIK-1.V.1
CUCTEMBl  JIMHEHHBIX 2) wmerox Kpamepa nHenpumeHum
ypaBHEHHUI 3) (1,2
{x1+ 2x, =0 4) (2;1)

4x, +8x,=1
! - Otser: 2)
METOAOM Kpasepa Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
HOJIY4YEH OTBET. ... .
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)

28 | Pemuth cucTeMy 1) (1;0;0) OIIK-1.B.1
JMHEHHBIX YpaBHEHUH 2) (0;1;0)
meromom Kpamepa: 3) (0;0;1)

Xy tx;—x3=0 4) (1;0;1)
2xy —x, tx3=3
v : OrtBert: 4)

g — 2x,+xg =2

Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

=BT

29 | lNokasarenbHas 1) VZez VK-2.3.1
dopMa KOMILIEKCHOTO — g
2) 2et
qucna o
. 5ais
z=-1+ i umeer BU: 3) V2e:
4) \V2e T
OrtBer: 2)
Wuctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBWIBHBIA OTBET M 3aIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
30 | Monyinb 1) 0 YK-2.V.1
KOMIUIEKCHOrO umcna | 2) 1
= —i paBeH: 3) 2
4) 5
OtBeT: 2)
Wucrpykuums: [IpounTaiiTe TEeKCT, BhIOEpHTE
NPaBWIBHBIA OTBET M 3allUIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
Kakoii meton 1) OIIPEJICTUTEND | 2) Kpamepa YK-2.V.3
pELIEHUS] CUCTEMBI CHCTEMBI paBeH 6
JIMHEWHBIX 3) ompeaenuTens | 4) [aycca
anredpamyecKux CHCTEMBI paBeH
YpaBHEHUH HYIIIO
IPUMEHSIOTCS B TOM 5) Marpuna He | 6) O6parHoii
clry4ae, ecii ... KBaJ[paTHas MTPHIIBI
OtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)




(Muactpykums:  Ilpouurtaiite  TeKCT W
YCTaHOBUTE cooTBeTcTBHE. K  Kaxmgoil
MO3WIIMK, JaHHOW B JIEBOM CTOJOIE,
MOJ0EPUTE COOTBETCTBYIONIYIO TO3UITHIO
(WM  HECKOJBKO COOTBETCTBYIOIMX) B

MIPaBOM CTOJIOIIE)

Pemmre marpuuHoe Haiitn matpuny X u3 ypaBHenus 4 * X = B, | YK-2.B.2
ypaBHEHHE. rae
BeimosnauTe -1 2 -9 —4

A= B=
MIPOBEPKY. { 3 —4} (23 ll])

OrtBer:

_{5 2
X = (_2 _1)

(ITpounTaiiTe TEKCT M 3aNMILIUTE PA3BEPHYTHIN
000CHOBAHHBII OTBET).

OnieHUBaHUE TECTOBBIX 3aJaHUIL:

- 3amanue KOMOMHHPOBAHHOTO THWIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 000CHOBaHUEM BbIOOpaA CUMTAETCSI BEPHBIM, €CJIM MPABUWIIBHO yKa3aHa Iudpa
U TpHUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIHOJb3yeMble TIpu BbIOOpe oTBeTa. lloiHoe
COBIIAJICHUE C BEPHBIM OTBETOM OlleHUBaeTcs 1 Gaiiom, HEBEpPHbI OTBET WIN €ro OTCYTCTBUE —
0 6amnos.

- 3agaHMe KOMOMHUpPOBAaHHOTO THIA C BbIOOPOM HECKOJIBKUMX BapHaHTOB OTBETa U3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3aHbl HUGPbI U NPUBEIEHbl KOHKPETHBIE apTyMEHThI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TostHOE coBmazeHue ¢ BEPHBIM OTBETOM OlLiEHHBaeTcsl 1 Oamiom, eciiy AONMYyLIEHbl OIUMOKU WU
OTBeT OTCYTCTBYeT — 0 6auIoB.

- 3ajgaHue 3aKphITOTO THIA HA YCTAaHOBJIEHHE COOTBETCTBUSI CUHMTAETCS BEPHBIM, €CIU
YCTAQHOBJICHBI BCE COOTBETCTBUS (MO3UIMM W3 OJHOTO CTOJIOIIA BEPHO COIOCTABJIEHBI C
NO3UIUSAMH Apyroro crosdua). [lomHoe coBnazeHune ¢ BEpHbIM OTBETOM OlLIEHHBaeTcs 1 O6amiom,
HEBEpHBIN OTBET MJIU €ro oTcyTcTBHE — 0 Oaios

- 3a1aHNe OTKPBITOTO THIIA C PA3BEPHYTHIM OTBETOM CUHUTAETCS BEPHBIM, €CIIM OTBET COBIIAIACT
C STAJIOHHBIM IO COJIEpKaHHIO U NoJHOTe. IIpaBUiIbHBIN OTBET 3a 3ajaHue OLEHHMBAeTCs B 3
Oauta, eciid JIOMyIIeHa OfHa OnMOKa \ HETOYHOCTH \ OTBET MPABWIIbHBIN, HO HE MONHBIH - 1
Oa, eciu nomyiieHo 6osee 1 ommOku \ OTBET HenpaBUIIbHBIH \ 0TBET OTCYTCTBYET — () OAILIOB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCs 3a09HON (hOPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT
1 JIuneitnas anrebpa
2 AHanuTuyecKas reoMeTpus
10.4. Meroauueckue  Marepuaibl,  ONpPEACNSIONIMEe  MPOLEeIyphl  OLIEHUBAHUS

WHIUKATOPOB, XapaKTEPHU3YIOMIMX dTanmbl (OPMHUPOBAHHS KOMIETCHIIMH, COACpIKATCA B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMX MNOPSI0K U MPOUEaypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMU O0yJaroIInXCs
I'VAIL




11. Meroauyeckue yKazaHus Uit 00YJIarOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI
(Huoice npusoosmces pekomenoayuu no cCOCMasieHuo 0aHHo2o pazoena)

11.1. Meroauueckue ykazaHHs A OOy4aroIIUXCSd 10 OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana (eciu npedycmMompeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOoOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. Ha3HaueHue COBpEeMEHHOH JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTaIbHBIX MpoOJEeM JUCHMIUIMHBI, METOJOB HAay4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpblBaeT NOHATUIHBIN anmapar
KOHKPETHOW o0yacTu 3HaHuUs, €€ mpoOJeMbl, JaeT IeNbHOE MPEACTaBICHUE O AWUCIUILIUHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMMMUCS JIGKIIMOHHOTO MaTepHraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe HOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsIBJIEHHE HEOOXOIMMOT0 HHTEpEeca, HEOOXOAUMOTO IS CAMOCTOSATEIILHOU PadOTHI;

— TOJy4YyeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKaMIIne TObl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTh HX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepHuad MOJYKET COINPOBOXKAATHCS JIEMOHCTpAaUMEd CllaliloB U
UCIIOJIb30BAaHUEM pa3JaTOYHOrO MaTepuaia IpU IPOBEIEHUU KOPOTKHX JAUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuana:

— Onpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— HNnmroctpupyromuye npumepsl.

11.2. Meroauueckue yka3aHHS Uil OOYYarOIIUXCS IO MPOXOXKICHHIO IMPAKTHUECKHUX
3aHATUH (eciu npedycmompeno yuebHbIM NIAHOM HO OAHHOU OUCYUNIUHE)

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4yeOHOro
npoliecca, 3aKIroyvaroniascs B BBIIOJTHEHUH 00YyJaloLUIMMHUCS 10JI pYKOBOJICTBOM ITpeToiaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEIbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB yueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUH M HaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00Yy4aroIIerocs SBISETCS MPUBUTHE 00YUarOIIMMCS
YMEHMH U HAaBBIKOB MPAKTUYECKOU JEATEIBHOCTH 110 U3y4aeMON JUCITUIUIMHE.

[1nanupyemsble pe3yabTaThl IPU OCBOEHUHU O0YYaIOLUIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3allis 3HAaHWA TpH pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH H3y4YEeHUs KOHKPETHOW y4ueOHOM
JUCIUIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUSI TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHMS 3a/1aHUM;




— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIGKTMBHOM M MHIMBHIYaIbHOH (GopMm
00yJeHwUsI.

TpebGoBaHust K MPOBEACHUIO TPAKTUYCCKUX 3aHITUN

[IpakTuyeckne 3aHATHA HAYUMHAIOTCA C 3alMCH B OKYpPHalI MpPENoJaBaTess
MPHUCYTCTBYIONIUX CTYACHTOB. 3aTeM OOBSBISETCS TeMa MPAKTHYECKUX 3aHSATHI.

[IperonaBaTens YMTaeT yCIOBHE 33JaYd U MpPEUIaraeT CTYACHTaM CaMOCTOSITEIbHO
peIIUTh 33a7a4uy, UCIIOb3Ysl 3HAHUS, OJTYYCHHBIC CTYICHTOM Ha JieKIuu. CTyIeHT, KOTOPBIN
MEPBBIM PEIIWI 3a7ady, BBI3BIBACTCA K JOCKE. B ciydae eciu CTyIEeHT NMpaBWJIBHO PELIHI
3ajady, OH moirydaet 5 OamoB. Eciu cTyneHT pemiaer 3amaqy ¢ MOMOIIBIO MPETOAaBaTes,
To mony4yaer 4 Oamta. 3aremM, B KOHIIE CEMECTpa, OIEHKH CTYJCHTOB (BKJIIOYAs OICHKY
MOCEIIAeMOCTH) TepeBoaATCS B OOHYChl (kadecTBO) or O g0 5 OaminoB. DTu OOHYCHI
N00aBISAIOTCS K 001ei cymMMe 0ajuIoB B paMKaxX MOJYJIbHO-PEHTHHIOBON CHCTEMBI.

CryneHTtaM BbIIaeTCs JIOMAallHEe 3allaHhe B BUJAC 3a/la4y, KOTOPhIE OHHM CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi OOYyJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUIUiCs BBIMOIHAET paboOTy 1O
3aJJaHUIO ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIOaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporecce BBIMOTHEHHSI CAMOCTOSTENFHONW paboThI, y oOydaromerocst popMHpPYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMEeHHU, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOCHHWU M CHUCTEMAaTH3allMH MPUOOpETaeMbIX 3HAHWUH, OOECIIEYMBAET BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YeHHs, MOMOTaeT IOJyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIOUIMIMH  CaMOCTOSITENIbHYIO — paboTy
00yJaroUIUX CSASBIISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHa Mo JUCIHIINHE;

11.4. MeTtoauueckre yKazaHus [UIsi OOYYarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISL YCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCHEBAEMOCTHM NIPEIyCMaTpPUBAaET KOHTPOJb KayecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TE€YEHHE CEMECTpa C ILIENIbI0 OIIEHMBAHMS X0Jla OCBOEHUS
JUCLHUTIITUHBI.

B Teuenune cemectpa B cucreme auctaHimonHoro oOyuyenus I['YAII B ¢dopme
TECTUPOBAHUSI MPOBOAATCS [JIBE€ IPOBEPOUYHBbIE pabOTHl IO PpEHIeHHIO 3ajad W  OJIUH
TEOpPETUYECKH onpoc (MepedeHb BOMPOCOB Ul TECTOB pa3MelleH B «baHke BOIpOCOB» B
cucTeMe JucTaHiMoHHOro ooyuyenus I'Y AII).

Pe3ynbTarhl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPH MPOBEACHUN
MMPOMEXKYTOUHOM aTTecTanuu (TIpU  HCTOJIB30BAaHUM  OaJUTbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHUS, KKIBIA BHUJ KOHTPOJIS OIlEHUBAETCs B Oayuiax, w3 KOTOPBIX (OpMUpPYETCS
WTOTOBBIN PE3YIIBTAT).

11.5. Metoauueckue yka3aHus JJi OOYYAIOUIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[IpomexxyTounass  arrecrtanss  OOydyarOIIUXCs ~ MPEAyCMAaTPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:



— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHBIX OOydJalomMMcs B Ipoliecce
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
NPUMEHATh MX JJIs pPEHIeHUs MPAKTHUUECKUX 3a7ad. JK3aMEH, Kak IPaBWJIO, MPOBOJUTCS B
Nepuoj, SK3aMEHAIlMOHHOW CECCHMM U 3aBEpIIAETCS AaTTECTAIlMOHHOM OIICHKOM «OTIMYHOY,
«XOPOLIOY, KYJOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

Cucrema OLEHOK MPH TMPOBEIECHUU MPOMEKYTOUHOW aTTECTAlMU OCYILIECTBISIETCS B
cooTBeTcTBUM ¢ TpeOoBanusiMu [lonmoxkennii «O TeKymeM KOHTPOJE YCHEBAaEMOCTH H
MIPOMEXKYTOUHOM artTectanuu cryaeHToB ['YAII, oOydarommxcs Mo mporpaMMaM BBICIIETO
obpazoBanus» U «O MOIYIBLHO-PEHTHHTOBOM CHCTEME OIICHKH KadyecTBa y4eOHOU paboThI
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUH B pabouyro IporpaMmMy JUCIUILIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




