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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
00pa3oBaTelbHYI0 MPOrpaMMy BBICIIETO OO0pa3oBaHUS — NPOrpaMMmy CIEHHUATUTETa TI0
HalpaBjeHUIO  MOArOTOBKHM/  crenuainbHocTH  25.05.03  «TexHudveckass  dKCIUTyaTarus
TPAHCIIOPTHOTO  Pagro000PYAOBAaHUS»  HAMPABICHHOCTH  «TeXHUYecKass  IKCIUTyaTanus
PaaMoO3JIEKTPOHHOTO  O0OpPYAOBAHHUS a’pONOPTOB W BO3IYIIHBIX Tpacc». Jlucuwrumnaa
peanu3zyercs kadenpoit «Nely.

JluciunmHa HareneHa Ha popMUpOBaHUE y BBITYCKHUKA CIIEIYIOUTUX KOMIIETEHITUMN |

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaIu3 MPOOJEMHBIX CHUTyallud Ha
OCHOBE CHCTEMHOTO TI0JIX0/1a, BEIPAa0aThIBATh CTPATETHIO ACHCTBUI»

OIIK-1 «Croco0eH uCnoiib30BaTh OCHOBHEIC 3aKOHBI MATEMATHKH, CIMHUIIBI H3MEPEHUS,
dbyHIaMEHTAIbHBIC TTPUHITUIIBI K TEOPETHIECKUE OCHOBBI (DU3UKH, TEOPETUUECKON MEXaHUKH

Conepkanve NUCHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOpHUEH
KOMIUIEKCHBIX YHCEJI, CHCTEMaMM JIMHCHHBIX YpPaBHEHUM, JIMHCHHBIMU TPOCTPAHCTBAMHU,
BEKTOPHOU ayreOpoii 1 aHATUTHYECKOW T€OMETPHEH.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
yu4eOHOro  TpoIlecca: JeKyuu, NPaKkmudeckue 3aHAmus, Ccamocmosmenvhas paboma
obyuarowe2ocs.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOCHUS JAWCIMILIUHBI COCTABISCT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTITHHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCEl cucTeMBbl BBICHIETO OOpa3OBaHUS COBPEMEHHOTO  CHEIMAJINCTa M H3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJCHTa; CTUMYJIHPYET €ro BOOOpaXEHHE; pPAa3BUBACT €ro CYETHBIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTeMaTHKa SBJSIETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PEUICHUS IPUKIIAHBIX 33a]]a4 U YHUBEPCAJIbHBIM SI3bIKOM HAYKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OIMPAIOIIYIOCS HA JaHHYIO AUCIUILUIMHY, HTPAIOT BCE OOJIBIIYIO POJIb B COBPEMEHHOI HayKe
U TeXHUKE. B 3HaYNTENbHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTUEM HAYKH H
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIIOJIB30BAHUSI MATEMATHKH JUIS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JWYHOCTH WENBIO TMOATOTOBKH IO JAHHOW TUCHUIUIMHE
aBigeTcs (HOpMHUpOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTHUPOBAHHO M SICHO
CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.

1.2. JlucuumiuHa BXOJIUT B COCTaB 0053aTeIbHON YacTU 00pa3oBaTEIbHON MPOTPAMMBbI
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. IlepeueHb MIAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00janaTh CieTyOLUMU
KOMTICTCHIIMSIMY WJIM WX 9acTaMu. KOMIETeHIINY W WHIUKATOPHI MX JIOCTHKEHUS TIPUBEICHBI B
tabnure 1.

Tabmuma 1 — I[lepeyeHs KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKECHUS

Kon n
Kareropus (rpymnmna) Kon u HanMeHoBaHHe WHIMKATOpA
KOMIIETEHIIUH HarMCHOBAHHE JIOCTHIKEHHST KOMIIETEHIINH
KOMIIETCHIIUHU
VK-1 Crnocoben
OCYIIECTBIISATh
KPUTHYECKHI
aHanu3 npobnemubix | YK-1.B.1 BnageTs HaBbIKaMU CUCTEMHOTO U
YHuBepcalbHbIC CUTYyaIliil Ha OCHOBE | KPUTHYECKOTO MBITIIICHUS; METOTUKAMU
KOMIICTCHIIUU CHCTEMHOTO MMOCTAaHOBKH LIEJIH, OTIPEIENIEHHUsI CIOCOO0B
oX0/1a, ee JOCTHKEHHUS
BBIpa0aThIBATh
CTpaTETHI0
JencTBuit
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBHBIC 3aKOHBI
O6menpodeccuoHaabHbIE | UCMOIB30BATH MaTeMaTUKH, €IMHUIIBI U3MEPEHHUS,
KOMIICTCHIINHU OCHOBHBIE 3aKOHBI dbyHIaMeHTallbHbIE IPUHITUIIBI U
MaTeMaTUKH, TEOPETUICCKHE OCHOBBI (DU3HKH,




€IMHULIBI TEOPETUUYECKON MEXaHUKHU
U3MepeHus,
byHIaMeHTalIbHbIE
MIPUHIIHAIIBI |
TEOPETUYECKHE
OCHOBBI (PU3UKH,
TEOPETUUYECKOMN
MEXaHUKH

2. Mecro nucuurnHbl B cTpykType OI1
Jucnuniuna He Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETEHHBIX CTYIEHTaMH IpH
W3YYCHUHU B BY3€ KaKHX JIMOO TUCITUTUINH.
3HaHUs, MOJTYYEHHbIE IPU U3YYEHUU MaTepuana JaHHOM JUCUUIUIMHBIL, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYECHUE, TAK U UCIIOJIB3YIOTCS MIPU U3YUYCHUU APYTUX AUCUUILINH:
- Marematuka. Teopust BEpOSITHOCTEH U MaTEMATUUYECKAsl CTATUCTUKA

3. O0beM U TpyI0EeMKOCTb TUCIUTLIAHBI
Jannapie 00 o0meM oO0beMe TUCIUIUIMHEI, TPYIOSMKOCTH OTACIBHBIX BUJIOB Y4EOHOM
paboThI 10 TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) IPEeACTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMKkocTs 1o

Bun yuebnoit paboTbl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu
AyoumopHuie 3anamus, BCETo vac. 10 10
B TOM YHCIIE:
nexum (J1), (gac) 2 2
npakTuyeckue/cemuHapckue 3anstus  (113), 8 8
(dac)

naboparopusie pabotsl (JIP), (dac)

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

9K3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (4ac) 125 125
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3ameH (3auer, Judd. 3auy, OK3. OK3.
OK3.%%)

*k
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTAHBI IO pa3JesiaM U BUAAM 3aHITHIA.
Pazaenbl, TeMBbI TUCITUTITUHBI 1 KX TPYJOEMKOCTh TTPUBECHBI B Ta0IUIIE 3.

Ta6J'II/II_Ia 3- Pa3;[em,1, TCMbI JUCHUIUINHBI, UX TPYAOCMKOCTbH

Paznesibl, TeMbl JUCIMITIHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cewmectp 1

Pasznen 1. KoMIuIeKCHBIE YnCIIa U MATPHUIIbI ‘ 0.5 ’ 1 ‘ ’ ‘ 18




Paszen 2. CUCTeMBI JIMHENRHBIX YPAaBHEHUI 0 1 18
Paszen 3. JIunelinble TPOCTPAaHCTBA 0.5 1 18
Pasnen 4. Bekropsl 0.5 1 18
Paznen 5. [IpsiMast Ha TIOCKOCTH 0 1 18
Pazgen 6. IIpsiMast ¥ IZIOCKOCTH B IIPOCTPAHCTBE 0 1 17
Paznen 7. Kpusie BTOpPOTo mopsaKa 0.5 0 18
Htoro B cemectpe: 2 8 125

Hroro 2 8 0 0 125

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
po¢eCCHOHATIBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/eiioB U TEM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — Coneprkanue pa3JesioB U TEM JEKIIMOHHOTO [IUKIIA
Howmep pasznena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1. [lonsiTHe KOMILIEKCHOTO uKciia. JlelcTBUS Hall KOMIUJIEKCHBIMU YUCIIAMH B
anrebpanveckoir (opme. JleicTBHS HAJ KOMIUIGKCHBIMH YHCIAMH B
TpuroHomerpuueckoir popme. @opmyna Myaspa. U3BneueHne KOpHS H3
KOMILIEKCHOTO uncia. (2 gaca)
Ilonsatne marpunbl. JIuHelHble onepauuu Hajg Marpuuamu. JlunenHas
3aBUCUMOCTh W HE3aBUCUMOCTh MaTpull. TpaHCHOHHUPOBAHHE MATPHUII.
YMHOXkeHuE MaTpull. MHOTOUYJIEHBI OT KBaIpaTHBIX MaTpull (4 yaca)
2. Omnpenenurenu u ux cpoiictea. O0partHas MaTpuna. Pemenue npocreimmx
MAaTpU4HbIX YypaBHEHUH. MaTpuyHbli METOJ PEIICHUS JIMHEHHBIX
ypaBHeHUH. (2 Jaca)
Merox Kpamepa. Meton I'aycca. (2 gaca)
CoOcTBeHHbIE YnCla U COOCTBEHHbIE BEKTOPBI KBAJIPAaTHBIX MAaTpHIIL.
DYHKIIMU OT KBaJpaTHBIX MaTpHIl (2 "yaca)
3. JIunelinple mpoctpaHcTBa. OmpeneneHue U npuMmepsl.  basuc u
KoopauHatel.  JIuHeWHBIe  TpeoOpa3oBaHuA. Marpuna  JTUHEWHOTO
npeoOpa3oBaHus. (5 4acoB)
4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE OmpeaeneHus. JInHeltHble onepanuu
HaJ BekTopamu. JInHeitHas He3aBUCUMOCTb BeKTOpoB. bazuc. Koopaunars!.
Cucrembl KOOPMHAT HA MJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)
CkansipHOE TIPOM3BEIEHUE BEKTOPOB. BEKTOpHOE MPOU3BENEHNE BEKTOPOB.
CwMmenaHHOe TPOU3BeIeHNE BEKTOPOB. (2 yaca)
S. VYpaBHeHHs] NpsIMOM Ha TUIOCKOCTH. 3aJjaud Ha COCTaBJIEHHE ypaBHEHUI
npsiMoid. (2 Jaca)
VYron Mexay NpsiMbIMU Ha INIOCKOCTH. PaccTostHuEe OT TOYKHU J10 IPSIMOW HA
10cKOCTH. PaccrosiHue Mexay napauieaIbHbIMU IPSIMBIMU. (2 Jaca)
6. YpaBHEHHUsI TNIOCKOCTH. 3aaHne IPSIMOI B TpocTpaHCTBe. (2 yaca)
VYroa Mexny IVIOCKOCTAMU. YTOJI MEXIY IPSIMBIMU B IIPOCTPAHCTBE. YTOI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosiHME OT TOYKM 10 TIUIOCKOCTH.
PaccrosiHne Mexay nmapajiesbHBIMHU IUIOCKOCTSMH. PaccTosiHue oT TO4ku
710 IPSIMOY B MPOCTpPaHCTBE. (2 yaca)
7. Onnunc. 'unep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHUBOW BTOPOTO




\ nopsiika. KaHoHn4Yeckue ypaBHEHUsI KpUBOW BTOPOTO mopsiaka (3 yaca) \

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

TeMbl MpakTUYECKUX
3aHATUN

@OpMBI IPAKTUYECKUX
3aHATUN

TpynoemMKkocTsb,
(gac)

N3 Hux
MPAKTUYECKOU
MOJIMOTOBKH,
(dac)

No
paznena
JIMCLINIL

JIAHEI

Cemectp 1

JHencTBus Haj
KOMILICKCHBIMHU
quClIaMU B
anreOpanvecKoi
dopme.
Tpuronomerpuyeckas
dbopma
KOMILIEKCHOT'O YHCIIA.

Pemenune 3anau

HencTBus Haj
KOMIIJIEKCHBIMH
YHCJIaMH B
TPUTOHOMETPUUYECKOM

dhopme

Pemenune 3anau

JlnHelHbIe onIepanuu
HaJl MaTpULIAMHU.
TpancrionupoBaHue
MaTpul. Y MHOKECHHE
MaTpHUI]

Pemenne 3anau

KonTponbnas pabota
Nel

Pemenne 3agau

Beruucnenue
ONpeAeITUTENEH.
OOparHas MaTpHIa.
Pemrenne MatpuaHbIxX
YpaBHEHUM.

Pemenne 3agau

Marpuunblii METON
PELIEHUS CUCTEM
JIMHEMHBIX
ypaBHeHU. MeTox
Kpamepa

Pemenue 3agau

~

Meron I'aycca

Pemenne 3agau

KonTpoabnas pabora
Ne2

Pemenue 3agau

Paznoxenue
BEKTOPOB 110 0a3ucy.
Brramcnenue
KOOpJMHAT TOYEK B
oO1meit 1eKapToBOM
CUCTEME KOOpJUHAT.

Pentenue 3anau

10.

CxansipHoe
MIPOU3BEJICHUE

Penrenue 3anau




BEKTOPOB
11. BekropHoe u Pentenue 3amau
CMeIIaHHOE 0 4
MIPOU3BEICHUS
BEKTOPOB
12. | KonTponwHas paborta Pemenue 3anau
0 4
Ne3
13. | VYpaBHEeHHS npsMoOii Pemenue 3amau 1 5
Ha IJIOCKOCTH.
14. 3ajauu Ha IPSMYIO Pentenue 3amau 0 5
Ha IJIOCKOCTHU
15. | Ilpsimast U TUIOCKOCTD Pentenue 3amau 1 6
B IIPOCTPAHCTBE
16. | KontponbHas pabota Pemenue 3amau
0 6
Neq
Bcero 8

4.4. JlabopatopHble 3aHATUS
Tembl 1a0OpaTOPHBIX 3aHATHH U UX TPYAOSMKOCTh IPUBEIEHBI B TabnuIe 6.

Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTb

W3 aux No
Ne TpynoeMKOCTb, | IPAaKTUYECKOM | pa3jena
HaumenoBanue nabopatopHbix paboT Py - | TP p
/o (gac) MMOJATOTOBKH, | JHMCIIHII
(gac) JIMHBI

V4eOHBIM IUIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIuxcs
Bunsl camoctosiTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.

Tabnuua 7 — Bugsl caMoCcTOsITENNbHON pabOTHI U €€ TPYJI0EMKOCTb

. Bcero, | Cemectp 1,
Bun camocrositensHOl paboTh
qac qac
1 2 3

W3ydeHue TeopeTHuecKoro MmaTepuania

40 40
qucuuriaHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 30 30
ycneBaemoctu (TKVY)
Howmarraee 3amganue (/13) 35 35




Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpoOMeXyTOYHOMU
arrectaruu (I1A)

20 20

Bcero: 125 125

5. IlepedyeHnb yueOHO-METOUYECKOTO 0OECTICUCHUS

JUISL CAMOCTOSITENTbHON PabOoThl 00yYaroIuXCs MO JUCUUTUIHHE (MOJTYJIIO)

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

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YU€OHBIX U3TAHUN

[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX U3/IaHUMN IIpUBeieH B Tabmule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Komuectso
3K3EMILISIPOB B
Ugll_ﬂgzgec bubnuorpadudeckas ccpuika OndIMoTEKE
(KpoMe AIIEeKTPOHHBIX
AK3EMILTSIPOB)

YK 514 BBK bexnemumera JI.A., Ilerpouu A.1O., Uybapos U.A. 200
22.151 6542 COOpHUK 33724 110 aHATUTHYECKON TEOMETPUH U

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

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

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

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

OnextpoH. nad. — CII6. : Jlanb, 2015. — 448 c.
http://e.lanbook.co | Bekmemurera, JI.A. COOpHHUK 3a1a4 10 aHATUTHIECKOM 3BC Jlanb
m/book/72575 TeOMETPHUH U JIMHEHHOH anredpe. [D1eKTpOHHBIH pecypc]

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

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

Jlans, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Havasa juHeiHO# anreOpsl 1 OBC Jlanb
m/book/71997 aHaIMTHYECKasi FeOMeTpHs : yueOHoe mocobue / A. 1.

HoukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4u MOBBINICHHON TPYIHOCTH IS OBC Jlanb
om/book/115483 CTYIICHTOB BY30B : yueOHoe nocodue / 1. B. Banos, O.

K. UBanosa, O. A. OxyneBa, H. A. TorueHHHUKOBA ; IO

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

2019. — 156 ¢

Wenesa, A. M. Jluneiinas anreOpa. AHaIMTHIECKAS OBC Jlaus
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Usnera, I1. 1.
om/book/152265 Ipunyrxkas, Y. 1. YepHsix. — 5-€ u3g-e, UCTp. U A0, —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemues, Jl. B. Kypc ananutndeckoii reomeTpun 1 OBC Jlann
om/book/58162 TUHEHHOH anreOps! : yueOnuk / Jl. B. beknemuiies. —

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

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

om/book/48192

anredpa ¥ aHAIMUTHYECKasi TEOMETPHUS : yueOHOe mocooue
/ I1. C. T'eopksiH. — Mocksa : DUSMATJINUT, 2011. —



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

208 c.

https://urait.ru/bco | JTuneiinas anredpa U aHATUTHYECKASI TEOMETPHS:
de/436467 yueOHUK 1 pakTukyMm 1iis By30B / E. I'. [InoTHHKOBa, A.
I1. iBanos, B. B. Jlorunoga, A. B. Mopo3oBa; mox
penakuuei E. I'. InoTHukoBoil. — MockBa:
MsparensctBo FOpaiit, 2019. — 340 ¢

https://urait.ru/bc | Caburos, 1. X. Jluneiinas anrcopa u

00de/493221 aHAJIMTUYECKAsi TEOMETPUS: Y4eOHOE TocoOue JIJIst
By30B / U. X. Caburos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u aon. - Mocksa: U3narensctBo FOpaiit, 2022.

— 258 c.
https://urait.ru/bc | ITaxomoga, E. I'. Jluneiinas anredpa u
0de/434042 aHanuTH4ecKas reomerpus. COOpHUK 3a1aHHA:

yaeOHoe Tocobue Jist OakanaBpuara U ClelnaaIuTeTa
/ E.T. IlaxomoBa, C. B. PoskxoBa. - MockBa :
WzparensctBo KOpaiit, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anredpa: yueOHOe
00de/430892 noco6wue ais By3oB / E. H. JIyosruna, E. M.
BeuromoB. - 2-e u3n. - Mocksa : U3gareinscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON cetu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL agpec HaunmeHnoBanue

http://www.math-net.ru OO01IepoCCHCKIE MAaTeMaTHIECKUI MOPTal
http://e.lanbook.com/view | DBC «Jlanb»

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mpoOrpaMMHOr0 0OeCHEeueHUs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLEcca M0 AUCLHUILINHE.
[lepeueHpb uConbp3yeMOro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

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

[Tepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJICTABICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBanue

He npenycmorpeno



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

9. MarepuanbHO-TeXHUUYECKas O0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3pl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeNBFHOTO MpoIiecca Mo AUCHUITIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)
1 | YueOHnas aynuTopus A 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHH yi. I'actenno, 1. 15,

CEMMHAPCKOI'0 TUIIA, TPYIIIOBbIX U MHAUBUAYAJIbHBIX
KOHCYJIbTAIIUH, TEKYILET0 KOHTPOJISA U IIPOMEKYTOYHOMN
arrectauuu. OcHaienue: Crennanu3upoBaHHas MeOelb;
TEXHUUYECKHE CPEJICTBA O0YUEHUsI, CITyXKaIUe AT
IIpeJCTaBIeHUs yueOHOM nH(popMay 60IbIION ayAUTOPUH;
Ha0Op AEMOHCTPALIMOHHOTO 000PYIOBaHUS

2 YyeOHast ayuTOpuUs AJIs IPAKTHUECKUX 3aHATUH, 3aHITHIA yi. 'actenno, 1. 15,
CEMHUHAPCKOT0 TUIIA, TPYNIIOBBIX U WHIUBUIYAIbHBIX
KOHCYJIbTAIIUH, TEKYILIETO KOHTPOJIS U IPOMEKYTOUHON
arrectanuu. OcHamenue: Crienuanu3upoBaHHas MeOeIb;
TEXHUYECKHUE CPEJICTBA OOyUCHUS, CITy>KaIHe TS
npecTaBieHus yueOHoM nHpopmanuu 60Jab1I0M ayJUTOPHH;
MIEPEHOCHOM HAOOP IEMOHCTPAIIMOHHOTO 000pYI0BaHUS

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS MPOMEKYTOYHON aTTeCTAIluU

Bun HpOMC)KYTOqHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crucok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIII OOYJalOUIMMHCS TPUMEHSETCsl S-0ajulbHasi MIKajla OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIA
5-0ayutpHad mIKama paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO M TPAMOTHO €T0 U3J1araeT;

— OMUpasiCh HAa 3HAHWSI OCHOBHOW W JIOMOJIHUTEIHLHOW JUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYUHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBICHUS;

— yMesio 000CHOBBIBAET U apTYMEHTHUPYET BBIJBUTAEMBIC UM HJICH,

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CTIelNaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYWECTBY M3JaraeT €ero, OINWUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBA€T YCBOECHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbI€ [TOJI0KEHNUS;

— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;

— BJIaJICET CUCTEMOM CIIeMaIN3UPOBAHHBIX OHSITUH.

«yZI0BJIETBOPUTEIIHLHOY
«BAYTCHO»

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

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOIMYCKaeT  CYIIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TIpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3amaun) ais sK3aMeHa peIcTaBlIeHbl B Taommie 15.

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

Ne i/t

Kon

Ilepeuens BompocoB (3a7a4) IJIs SK3aMeHa
P p ( a1 )H HHJAUKATOpa

3amaunue 1.

OTBer:

1) BblYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCEN B
anreOpanyeckoit popme 3arnucu
(54 2i) = (6 + 5i)

Otser: 20+37i

2) BepHo yn yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCell B anreOpanyeckoit popme
3aIlMCH paBHA MMPOU3BEIACHUIO JEHCTBUTEIbHBIX YaCTE

1. COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

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

BbIYHCJIIETCH KakK pa3HoCTh Npou3BeIeHUs
ACMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKHUTeJIe»).

3amganue 2.

1) Bb4ucIUTh MPOM3BEICHNE KOMIUICKCHBIX YUCET B

VYK-1.B.1

HegepHno (BepHBIM 0TBETOM SIBJISIETCH




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

OrBer: 19+17i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUST KOMIUIEKCHBIX YMCEI B anredpandeckoit popme
3aMKCH BBIUUCISIETCS KaK Pa3HOCTh IPOU3BEICHUS
JICUCTBUTEIIbHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTe
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCS YTBep:KIeHHeE:
«/leiicTBUTe/IbHASL 4YaCTh MNPOU3BEAEHUS KOMILJIEKCHBIX
ynceJ B ajreopamyveckoii gopme 3anucH BbIYNCASETCH KaK
Pa3HOCTHL NPOU3BEJAeHHS JAeHCTBUTEJbHBIX YacTeidl H
NMpou3BeleHUs MHMMBbIX YacTell COMHOXKUTeJIe»).

3aganue 3.
1) BbIYHCIUTH MPOU3BEICHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(7 + 4i) = (4 —3i)

OrBert: 40-5i

2) BepHo sn yTBepkacHuUE: «/lelicTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUICKCHBIX YHCEIT B anredpandeckoit popme
3aMMCH BBIUUCISAETCA KaK CyMMa IPOU3BEICHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTE
coMHOxHUTeNeln». OTBET apryMEeHTUPYITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCH YTBepiKIeHHE:
«/leficTBUTE/IbHASL YACTh NMPOU3BEACHUS KOMILIEKCHBIX YHCe] B
aJredpanyecko (opMe 3alMHCH BBIYHCISECTCH KaK Pa3sHOCTH
NpOoM3BeICHUSl JACHCTBUTENbHBIX 4YacTeil M MPOM3BEACHUS
MHHMMBIX YaCTeil COMHOKHUTeIen»).

3ananue 4.
1) BbIYUCIUTH MPOU3BEICHUE KOMIUICKCHBIX YUCET B
anreOpanyeckoit opme 3arnucu
(9 — 4i) # (8 — 5i)

OtBet: 52-77i

2) BepHo nu yrBepxkaeHue: «JleiicTBUTENbHAS YaCTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpanyeckon popme
3alMCH BBIYUCIISAETCS KaK IPOU3BEIECHUS MHUMBIX YacTel
COMHOXHUTENEn». OTBET apryMEHTUPYNTE.

OTtser: Hesepno (BepHBIM OTBETOM AIBJIAICTCSH
yTBep:kaeHHe: «/ledcTBUTEJbHAsT YacTh NPOM3BEACHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu
BbIYMCJISIETCH KaK Pa3HoOCTh NMPOU3BeICHUS
NeMCTBUTEJbHBIX YacTell U NMPOoU3BeleHns] MHUMBIX YacTei
COMHOKHTeJIEN).




3amanue 5.
1) BbIYUCIUTH MPOU3BEACHHE KOMIUIEKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(9 + 6i)= (2 —7i)

Otget: 60-51i

2) Bepno nu yrBepxkaeHue: «lIpousBeeHne KOMIUICKCHBIX YHCEI
B ajredpanyueckoil popme 3amucu MOXKET OBITh BBIUYMCIIEHO I10
IPaBWy BBIUMCIIEHUSI NPOU3BEIEHUS MHOrowieHoB» OTBeT
apryMEeHTUPYUTE.

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

3amanue. OIIK-1.3.1
1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCEII.
4, = E{cusg + isin é] n Z,= ?{cus'gz+ i s:'n'!—T:l
T a - T -
OTtBer: 35((‘05‘5 + i sin E) = 35i
2) BepHo nm yrBepkacHue: «Jlus BBIYMCICHUS TPOM3BEICHUS
KOMIUIEKCHBIX ~ 4YHMCEJl ~ HeoOXOoAMMO  3amucarh  HX B
anredpandyeckoM Buje». OTBET apryMeHTUPYITE.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpu BbIYMCIEHUM TNPOU3BEJAEHUS KOMIUIEKCHBIX YHCeJ B
TPUTOHOMETPHYECKOI dopme MOAYJIb pe3yJabTarta
BbIYMCJISIETCS KaK Npou3BeleHHe MOJYyJell MHOXKUTeJel, a
apryMeHT 4YMCJIa PABEH CYMMe apryMEHTOB COMHOKUTeJIei»).
3aganue. VYK-1.B.1
1) Bbl4ucIUTH 4acTHOE KOMILJIEKCHBIX qyuceln B
TPUTOHOMETPHUUECKOHN (opMe 3anucHu.
m T
10(cos—+1i sin—
z, _10(cosy+ising)
1 g ' ' T
Z, S[CGSE-I-Iszj
T a - T = -
OtBer: 2 (rus; +1i SI'HE) =43+
2) Bepuo mau yrtBepkacHue: «lIpy  BBIYMCIECHHH YacTHOTO
KOMILJIEKCHBIX YHCEJT MOJYJIb U apTYMEHT pe3ybTaTa sIBISIOTCS
pe3ynbTaTaMu JelIeHUs] MOIYJIS IeIMMOI0 Ha MOAYJb JEIUTEIs
W apryMeHTa JeJIuMOro Ha apryMeHT aenutens». OTBer
oOocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS YTBEpP KIACHHUE:
«IIpn BBIYHMCIEHMH 4YACTHOI0 KOMIUIEKCHBIX 4YHCeJl MOIYJIb
pe3yJbTaTa fBJsSeTCsl Pe3y/ibTaTaM J/ieJIeHUsi MOAYJIsl 1eJIMMOro
Ha MOAYJIb [JeJINTeJIsl, 3 apryMEHTOM - Pa3HOCTh apryMeHTa
JAeJUTesIsl U APryMeHTAa 1eJTUMOT0»).
Kak HaspiBaercs hopma 3arucu KOMIUIEKCHOTO YHCiIa, UMEoIast OIlK-1.3.1

BU z=|z|-(cos@+ising), Kak Ha3bIBAIOTCS B 9TOMU 3amucH |z| u ¢?




OT1BeT: PopMa 3aNUCH KOMILJIEKCHOTO YHCJIa, UMEIOIIasi BU/I
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPUUYECKOM, Ie |Z| —
MO/YJ1b KOMILUIEKCHOTO YHCJIa, ( — APTYMEHT KOMILJIEKCHOT0
yucaa

PesynbTar kakoii onepanuy HaJ KOMIICKCHBIMH YHCIIAMU MOXKET
OBITh 3aIIMCAH B BUJE

|z1] - [z2| (COS(@at@2) + isin(p1t¢2)) ?

OtBeT: B TakoM Bu/1e MOKeT OBITH 3alIHCAHA ONePaLUs
YMHOKEHHsI KOMILIEKCHBIX YHCeJ Z1 M Z2.

YK-1.B.1

Pe3ynbpTaT KaKoi onepanuy HaJ KOMIUICKCHBIMU YHCIIAMH MOYKET
OBITh 3ammcaH B BUIE |Z1]:Z2| (COS(@1-¢2) + iSin(p1-92)) ?
OTtBet: B TakoM Buae MokeT ObITH 3alIlMCAHA ONlepPauusi
JeJIeHUS KOMILIEKCHBIX YHcesl Z1 | Z2.

OIIK-1.3.1

3ananue 1.
1) KowmmiekcHoe Ynciio Z 3alicalo B alreOpandeckoi u B
TPUTOHOMETPHUYECKOU (hopmax:

v 3 1 T T
£= ?+ i 3 = 'J.{cusE-I—:'s:'nE]
Haiinure 12-10 crenens yucia Z
OTteet:1

2) Kakyro ¢popmy 3amucu 4uciia Bl HCIoIb30Ban? O00CHY#TE
CBOM BBIOOP
Otgert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKce] B CTeNeHb oJiee
PAlMOHAJILHO HCI0JIb30BATh TPHTOHOMETPUYECKYI0 (hopmMy
3aNMCH M IefiCTBOBATH MO CJIeYI0IeMy NpaBuiIy: Npu
BO3BeJeHUH KOMILJIEKCHOI'0 YHCJIA B CTeNleHb MOAY.JIb YMCIa
BO3BOJIMTCS B 3Ty CTeNeHb, APrYMEHT YMHOKAETCsl HAa
N0Ka3aTe/b CTeNeHH.
EcJsin :xe ncnosnb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
HEe00X0IMMO B JaHHOM cJjiy4ae 12 pa3 yMHOKHUTH YHCJIO CAMO Ha
cedst.

3agadue 2.
1) KomruiekcHOE YUCio Z 3aMiucaHo B areOpanveckoil u B
TPUTOHOMETPHUUECKOHN opmax:
'3 iy

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

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro ¢popmy 3amucu yncia Bl Henoiab3oBanu? O0oCcHyiTe
CBOM BBIOOP
OrtBer: Ilpn Bo3BeIeHNH KOMILJICKCHBIX YHCeJ B CTelleHb OoJiee
PALMOHAJBHO UCI0JIB30BATH TPUTOHOMETPUYECKYIO (hopMy
3aNMCH U AefiCTBOBATH MO CJeAYI0IIeMy NPaBuiIy: NPH
BO3BeleHHH KOMILJIEKCHOI0 YHCJIa B CTeeHb MOAYJIb YHCJIa
BO3BOJIMTCS B 3Ty CTelleHb, ApIYMEHT YMHOKAaeTCs Ha
NoKa3aTe/ib CTeNeHH.

VYK-1.B.1




Eciau xe ucnoab3oBath ajgredopanyeckyro ¢Gopmy 3anucu, To
He00X0IMMO B JaHHOM cJiy4ae 3 pa3a YMHOKHTH YHCJIO0 CAMO HA
ce0st (MM UCIOJIBL30BATh (DOPMYJIYy COKPAIIEHHOTO YMHOKEHHS)

3amanue 1.
1) Haiitu matpuny C = 44 + 3B% e
2 -2
1 a0 2
a=( )B = (—1 3 )
-1 3 -3
3 —3
Ot1BeT:
(10 -3 17
¢= (—m 21 —21)

2) BeibepuTe U3 crimcka nUppPOBBIC CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.

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. BwiOepute u3 cnicka nupoBbIe CPEACTBA, KOTOPHIE MOT'YT
OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3aJa4u.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

2 -2
a=(4 3 e=( ¥)

—4 -3
OTtBerT:
8 5 —8
€= (—m 18 —15}
2. BriOepure u3 crincka mudpoBbie cpesicTBa, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JJIs peIICHUS JAaHHOW 3aa4H.
a) Microsoft Access

b) Wolfram Mathematica

OIIK-1.3.1




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

1. Haiitu matpuny € = 34 — 5B, rze

1 -2
a-(4 3 2e-(a 5)

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

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

Orser: b)  Wolfram Mathematica

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

1 -2
1 4 2
a=( )B = (—1 4 )
-2 3 —4
3 -3
OTtBert:
({7 13 17
€= (—14 24 —25}
2. Bri6epute u3 ciricka @ poBbie CPeICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHO! 3aJjauH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anumwure pe3ynpTaT 1eHCTBUN HaJ MAaTPULIAMHU.

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

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

7(A+B)=
OtBer: 7A+7B
4. Tlpomomxute hopmyty

5A-5B=
OtBet: 5(A-B)
5. Tlpomomxute Gpopmyny

2 X(4A)=
OTtBert: SA

VYK-1.B.1




10.

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

L 2 5
1= 2 e=(o )

OTtBer:
-8 4 )

AB =
(14 18
2) Bribepure u3 cnricka 1uQpOBbIC CPEICTBA, KOTOPHIE MOTYT

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

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEHbI JJI51 peleHusl JaHHoM 3a1a4u oTHocuTcest Wolfram
Mathematica- mporpammuoe o6ecneyenne, BKIIOYAKOIIEE
00/1b1110ii HA00P MaTeMaTHYeCKUX (DYHKIMIA B TOM UM CJIe
CHCTEMY KOMIIbIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOJAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

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

N T

1 3 0 o
OTtBerT:
AB = [_;1 _4"3]

2) BeiOepute u3 crucka nudpoBbie CPeaCTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI J1JIs peIlIeHUs JaHHOH 3a/1a4H.

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

OtBet: K undpoBbiM cpeacTBaM, KOTOPbie MOTYT ObITh
NMpUMeHEHBI JIJIM1 peleHus 1aHHOoM 3axa4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOLIee
00/1b1110i HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMNBbIOTEPHOIi ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YAJIbHBIM COIIPOBOKACHUECM.

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

OIIK-1.3.1



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
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

e 2 (s )

2 3 5 _—
Ot1BeT:
—6 6
AB = (13 —3)

2) Bribepute U3 criricka U(POBbIC CPEICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [Tl pEIICHUS JaHHOW 3aJauu.

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

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI JIJI51 peleHusl JaHHOo#| 3a1a4u oTHocuTcss Wolfram
Mathematica- mporpaMmMHoe odecneyeHne, BKIIOYAKOIIEE
00111101 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YAJIbHBIM COINIPOBOKICHUEM.

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

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_/—11 6
AH_( 4 22)

2) BribepuTte u3 crircka nuQpoBbIe CPENICTBA, KOTOPHIE MOT'YT OBITh
MIPUMCHEHBI JIJISl PEIICHHMSI TAHHOM 3aJIa4H.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMpPUMEHEHbI IJIs1 pellieHusl JaHHOo# 3aaa4yu oTHocuTcess Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA0OpP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM 4YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCIECHUSIMH U
BH3YaJbHBIM CONPOBOKIEHHEM.

3agadue 5.
Haiitu nmponssenenne marpun A * B, rrie

_ . 2 3
== )

OTBer:

-1 14
aB = )
-2 11
2. BoibepuTte U3 cnrcka HUQppoBbIe CpeIcTBa, KOTOPbIE MOTYT OBIThH
IIPUMEHEHBI JIJIs1 pELICHMs] TaHHOW 3a/1auH.

a) Microsoft Access



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

b) Microsoft PowerPoint
C) Wolfram Mathematica

OTtBer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcest Wolfram
Mathematica- mporpaMmmHoe odecneuenue, BKIKOYAOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOKIEHHUEM.

11.

3ananue 1.

1) Haiitu onpenenuTeib 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OtBert:29

2) OO0OCHYHTE KaK BBIYHCIIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Otser:

Jlast Toro 4toObl BHIYUCIUTH ONpeieuTe] b BTOPOro Mopsiaka
He00XO0UMO U3 NMPOU3BEIEHUA IJIeMEHTOB IJIABHOM INATOHAJIH
BbIYECTh INpPOM3BelleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 2.

1) Haiitu onpenenuTelib 2-ro MOPsIKa MaTPHUIIbI
2 3 ‘

i s

OrtBer: -22
2) OO0OCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]1b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEJAeHUS IJ1eMEHTOB IJIaBHOW AUATOHAIU
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATrOHAJIN

3ananue 3.

1) Haiitu onpenenuTens 2-ro MOPSIIKa MATPHUIIBI
1 —3‘

5

OtBer: 23

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4Tro0bl BLIYMCINTH ONpele/nTe]Ib BTOPOro MopsiaKa
He00X0IMMO U3 NPOU3BEJCHHS 3JIEMEHTOB IVIABHOI ANMAaroHaJIN
BbIYECTh IPOM3BeJeHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

YK-1.B.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

3amnanue 4.
1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHUIIbI

|t ol
—14 —8
OtBert: 0

2) OO0OCHY#HTE KaK BBIYHUCIIUTH OMPEISIUTEb BTOPOTO MOPSIKA.

OTtBer:

Jis1 TOro 4To0bl BHIYMCJIUTH ONpe/eUTe/] b BTOPOro MOpPsiaKa
HeO0XO0UMO U3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JIMATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoii (M000YHOI)
AMATOHAJIN

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

10 3

OtBer: -5
2) OO60cHYITE KaK BBIYHCIIUTH OIPEICIUTEh BTOPOTrO MOPSIKA.

Otser:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeAeUTe/]Ib BTOPOro MOpsAKa
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INpPOM3BeleHHe JJIeMEHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

OIIK-1.3.1
1 2 -1
3ajanue: 1aHa Matpuua | 3 1 2
4 —2 5
Haiinure anreOpandeckue JOMOTHEHUS:
OTtBer: 9
12. OTtBer: -7
3. Aj;
OTtBer: -5
4. A:E
Otger: 10
5. Ag;
OTtBer: -5
13 YeMy paBeH onpeenuTeNb TPEYroabHOW MaTpUILIbI? VK-1.B.1

OTBeT: onpeaeauTeIb TPEYTroJabHON MAaTPUIlbI PABEH
NPOU3BeIeHUIO0 )JIEMEHTOB IJIABHOM THATOHAJIN.




14.

O6o3nauum Ay, A, ..., A, — CTPOKH MATPUIIBI M1 Cly; Clg; ..
JEUCTBUTEIBHBIC YUCIIA.
Ecnu cymecTByeT Takoit Habop uncen, Cpeard KOTOPBIX €CTh XOTS-
OBl OJHO YUCJIO OTJIMYHOE OT HYJISL, U [IPU ATOM JIMHEHHas
KOMOWHAIIHSI CTPOK MaTPHIIbI C STUMHU YMCIIAMH paBHA HYJICBOM
CTpOKe:
a, 4, + a,A, +--+a, A, =0,

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

Py -

OtBer: Takue cTPOKM MATPHUIIBI HA3LIBAIOTCS JIMHEHHO
3aBHCHMBbIMH

OIIK-1.3.1

15.

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eaunnunas MaTpHILia N -ro NOpsJIKa.
Kak Ha3bIBatOTCS Takue MaTpUILbI?

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

YK-1.B.1

16.

3anmanue 1. Haitti matpuny X u3 ypapaenust A * X = B, rue
-1 2 =7 —4
4= (—2 5) 5= (—1? —9)
Otser:
12
xX= (_3 _1)
3ananue 2. Haiitu matpuny X u3 ypaBHenus 4 =X = B, rnae
-1 2 /-9 —4
A_(E —4} B_(zz'. 10)
Ortser:
_(5 2
X= (—z —1)
3anmanue 3. Haiiti matpuny X u3 ypapHenust A * X = B, ryie
-1 3 —-10 -7
Aa= B =
( 2 —4} ( 14 12)
Ortser:
/1 4
X= (—3 —1)
3ananue 4. Haiiti matpuny X u3 ypapHenust A * X = B, ryie
1 -2 9 6
A= BE=
(3 —?) (2‘3‘ 19)
OTser:
_ {5 4
xX= [_2 _1)
3ananue 5. Haittu matpuny X u3 ypasaenust A * X = B rue
1 -3 14 5
A= BE=
(2 —S) (34 12)
Ortser:
_(5 2
X= (—3 —1)

OIIK-1.3.1




17.

Kaxk HaspiBaeTcs cucrema anreOpanyeckux ypaBHEHUH, KaXI0€ U3
KOTOPBIX SIBJISIETCS IMHEHHBIM?

OtBet: Takasi cucTeMa ypaBHeHHd Ha3bIBaeTCsl CHCTEMOM
JINHENHBIX aJre0panvyecKnux ypaBHeHU

YK-1.B.1

18.

Kakue MeTosbl perieHus CUCTEM JIMHEHHBIX allreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

OtBer: MeToabl pelieHUsI CHCTEM JIMHEHHbIX aJredpandeckKux
ypaBHeHuii: Mmetroa Kpamepa, meton I'aycca, MeTox MAaTPHYHBIX
yYpaBHeHHii (¢ HCNOJIb30BAHNEM 00PATHOM MAaTPHUIIbI).

OIIK-1.3.1

19.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOJOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo1 perieHrs CUCTEMbI JIMHEHHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
OTIpeeNIUTENb MaTPUIIbI CHCTEMBI paBEeH HYI0?

Otser: Eciu onpegeanreb MATPULBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHUSA CHCTEMBbI
JIMHelHbIX ypaBHeHuil ['aycca, npyrue meroabl (MeTox
Kpamepa u MeToa MAaTPUYHBIX YPaBHEHHI) MOT'YT
NPHUMEHATHCS NPH YCJIOBHH, YTO MATPUILIA CHCTEMbI
KBaJpaTHAas U ONpeeJINTe b e¢ He PABEH HYJII0.

YK-1.B.1

20.

CpaBHuTE yCc0BHs IPUMEHEHHSI METOIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoi MeTO peleHNs] CHCTEMBI JTMHENHBIX
areOpanyeckuX ypaBHEHUH PUMEHSIOTCS B TOM clydae, €Clid
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

Otser: Ecin MaTpuua cucremMsl He KBaJapaTHad (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJINYeCTBO YPABHECHUI He
COBIIAJAI0T), TO MIPUMEHSAETCS TOJbKO METO UCCJIeIOBAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHu#i ["aycca, Apyrue MeToabl
(metrox Kpamepa u MeTox MATPUYHBIX YPABHEHHU ) MOI'YT
NMPUMEHATHCA NMPHU YCJIOBUM, YTO MATPHULIA CHCTEMBI
KBa/JIPaTHAS U ONPeAeJNTE/Ib ee He paBeH HYJII0.

OIIK-1.3.1

21.

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

OtBer: OqHOpPOAHAN CHCTeMa JHHEHbIX YPABHEHUI MMeeT
HeHyJIeBoe pellleHHe TOI/Aa U TOJbKO TOIr1a, KOrjaa eé panr
MEeHbIlIe YHCJIA HeM3BeCTHBIX.

YK-1.B.1

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAMHAT, B KOTOPOU
KaKJasi TOUKa Ha MJIOCKOCTH OINPENETAETCS IBYMS YHCIaMHU -
MOJIIPHBIM YIJIOM U MOJSIPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOIl KOOPAMHAT.

OIIK-1.3.1

23.

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

OtBer: Takas cucteMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
CHCTEMOI KOOPAUHAT.

YK-1.B.1

24,

UYro Takoe BeKTOp?
OTtBer: BeKTOPOM Ha3bIBACTCH HANIPABJIECHHBIN 0TPE30K.

OIIK-1.3.1

25.

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

VK-1.B.1




OTtBer: BCKTOP, HaA4vYaJ10 KOTOPOro CoBmajaacT € €ro KOHImoMm,
Ha3bIBACTCH HYJCBbIM BCKTOPOM.

26.

[To xakoit popmyse onpenensiercs CKalsipHOe IPOU3BeICHUE
BEKTOPOB?
OTtBer: CkajisipHOe Npou3Be/ieHNe BEKTOPOB OIpeiesisieTcs 1o

dopmy.e |dl = |b| = cosa

OIIK-1.3.1

27.

[To xakoit popmyse BBIYUCIAETCS CKATSIPHOE IPOU3BECHHE

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

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

YK-1.B.1

28.

[To xakoit popmyIie BRIYUCIAETCS BEKTOPHOE IPOU3BEICHUE

BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME

koopauHart (X, Y, 2)?

OtBer: BekTOpHOE IpOoN3BeAeHHE BEKTOPOB ONpPEAe/IseTCs 10

dpopmyie
i j ok

oM 5

OIIK-1.3.1

29.

[To xakoii popmyIie onpenensercss MoayJb BEKTOPHOTO
IIPOU3BE/IEHUSI BEKTOPOB?
OtBer: BesimunHa MojyJisi BEKTOPHOI'O IPOM3BeIeHUS

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

YK-1.B.1

30.

YeMy paBHO pacCTOSIHHE OT TOUKH JI0 MPSMOit?
Oteer: PaccTosinne 0T TOYKH 10 NPSAMOi PABHO VIMHE
NepHeHAUKYJIsIPa, ONYIIEHHOI0 U3 JAHHON TOYKH HA NPSAMYIO.

OIIK-1.3.1

31.

3amanue 1. CocTaBuUTh ypaBHEHUE NPSIMOM HPOXOJAIIeH uepes
x+2 y—9

touky M(2,4) u nepreHIUKyISIPHON MPAMOiA — = vy

OTBer 3ammcaTh B BHUAE YpPaBHEHHWsS TMPSMOHW C  YIJIOBBIM

kod(duUImeHTOM

Orser:

¥y=-1,25x+6,5

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

OTBer 3ammcaTh B BHUJAE YpPaBHEHHWsS TMPSMOHW C  YIJIOBBIM
KodduUImeHTOM

OTBer:
¥=1,25x—5,25

3amanne 3. COCTaBUTh ypaBHEHUE MPSMOM MPOXOAAIIEN depes
x+16 y—9

—4 -5

OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSAMOM C  yIJIOBBIM
KodduImeHTOM

touky M(—1,—3) u napamiensHo mpsMoit

VYK-1.B.1




OTBer:
¥y=1,25x—1,75

3aganue 4. CocTaBUThb YpaBHEHHE MPSIMOM MNPOXOASIIEH uepes

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

OTtBer:

¥y=02x—1,2

3ananue 5. CocTaBUTh ypaBHEHUE HPSIMON IPOXOoJsAUIed uepes
x+1 v—6

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

OtBer 3ammcaTh B BHUAE YpPaBHEHHS MPSMOH C  YIJIOBBIM

ko3 urmeHTOM

OrtBer:

y=-1,25x+4,75

32.

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

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

OIIK-1.3.1

33.

Chopmynupyiite  HeoOXoauMOe U JOCTATOYHOE  YCIOBHE
napauieIbHOCTH MPSIMOU U TIJIOCKOCTH.

OTtBerT:

Jas Toro, yro0bl MpsiMasi M IJIOCKOCTh ObLIM NMapaJliejJbHbI,
He00X0AMMO H [J0CTAaTOYHO, YTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTM ¥  HaNpaBJSIOIIMA  BEKTOpP MNpsAMOd ObLIH
NnepreHInKyJIAPHBbI.

YK-1.B.1

34.

KakuM ypaBHeHHEM oONMCHIBaeTCs MpsMas, MNPOXOIsMIas uepes
TOUKY (X0, Yo, Zo) M HMEIOIas HaNpaBJIAIOMUNA BEKTOp C
koopauaatamu (I, m, n)?

OTBeT: YpaBHeHHe NPSIMOM, MPOXO/sileil Yepe3 TOUYKY (Xo, Yo,
Z0) M UMeEIOIAsi HANPABJSIIONINNA BeKTOp ¢ Koopaunatamub (I,

m, N) uMeeT BUJ x_{xn =2 _ %
m mn

OIIK-1.3.1

35.

KakuMm ypaBHEeHHEM OMMUCHIBAETCS MpsiMasi, IPOXOAILIAsl YEPE3 ABE
TOUKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OtBet: YpaBHeHue NPSAMOii, NPOXOasIIeil Yepe3 1Be TOYKH (X1,
X—X]_ — }'—}'1 — 3—31
27X B | 22751

Y1, Z1) u (X2, Y2, Z2) ©IMeeT BUJL

VYK-1.B.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 (hopMyIIbl MOXKHO HAalTH YIOJl MEXITY

VK-1.B.1




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

] *0 — —

cosg = In__ll'sITz_I" rjae ft; M €, — HANpaBJsIOIIHe BEKTOPbI
1 2

NPAMBIX

Hopwmaus k iockoctu umeet koopaunathsl (A, B, C); koopaunater | OIIK-1.3.1
HarpasJISoNIEro Bekropa npsmoii (I,m,n)/
C noMo1bio Kakoi popMyITbl MOKHO HAMTH yroi MEXIy MPsIMO U

IIOCKOCTBIO?
38. OTBeT: yroJ Mexay NpsiMoil ¥ MJI0CKOCTHIO MOKHO HAWTH U3
(hopmyiibl
. |Al + Bm + Cn|
sing =

VAT + B2+ 212+ m? + n?

ITo xakoii popMyIie MOKHO ONPEACIUTH PACCTOSTHUE OT TOYKHU JI0 VK-1.B.1
IJIOCKOCTH?

39. OtBer: PaccTosiHue OT TOYKH 10 IJIOCKOCTH PABHO
| Ax,+By, +Ez,+D|
(Xo, Yo, Zo) KOOPAMHATHI TOUKH.
Hanumure kaHoHMYECKOE ypaBHEHUE JUINIICA. OIIK-1.3.1

OtBer: KanoHH4YecKkoOe ypaBHEeHHUE JJUINIICA MMeeT BU/
40. 7 3

X + ¥ -1
az b2

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

Hanumure kaHoHMYECKOE YpaBHEHHE TUIIEPOOPHI. VK-1.B.1

OtBer: KanoHu4eckoe ypaBHeHUEe TUNIEPOOJIbLI UMeeT BU/L
41. 2 z

Y _ 1
al b2

Hanumure kaHoHUYEeCKOe ypaBHEHHUE TapadoIbl. OIIK-1.3.1
42. OtBer: KanoHHYeckoe ypaBHeHHe Mapado0/ibl HMeeT BU/L
y:=2px

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Kon

Ne /1t Tlepeuens Bopocos (3agay) i 3auera / nudd. 3auera
p P (sana) 1 D HHIUKATOpa

Y4eOHbBIM NJIAHOM HE IPEAYCMOTPEHO

[lepeuenp TeM A KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO NPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOI pabOThI

No /1 [TpuMepHBIii IepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
) KypCcOBOl paboThI

Y4eOHBIM MJIaHOM HE PEIYCMOTPEHO

Bompocer i mpoBeleHUS TIPOMEXKYTOYHOM AaTTECTAllMM B BHJIE TECTUPOBAHHUS
npeJIcTaBIeHbI B Ta0nuie 18.




Tabmuua 18 — IIpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne . Kon
[TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
/1 WHIUKAaTOpa
1 | Jana matpuna 1)  ag VYK-1.B.1
2) -ay,
(%11 Gy )
A=, a. )
21 Q32
3) ay
E¢ anrebGpamueckoe
JOTIOJTHEHHE Ass 4)  —ay
aBHO. ..
p Ortser: 3)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPaBUJIBLHBIN OTBET W 3alMIIUTE APTYMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
2 | U3 npuBeaéHHbBIX dyy;  dyo OIIK-1.3.1
d d
MaTpull oOpaTHbIE 1) 21 22
0 a;,
CYILIECTBYIOT Y
MaTpHII. .. 0 0 a,
2) 0 0 a.
0 0 ag
449 A4p A4
3) 0 ay; ay
0 0 a;,
11 Gz i3
4) |az1 @z ass
0 0 0
Otser: 3)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
MPABWIbHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
3 | Kakum meromoMm | 1) I'. Kpamepa YK-1.B.1
MOKHO eIIUTh
P 2) K.®.Taycca
CUCTEMY,
OTIPeIeNHTEINb 3) ¢ OMOIIBI0 00PAaTHOW MATPHIIBI
OCHOBHOW  MAaTpHIIbI




KOTOPOM paBeH HYIIIO

4)  moOBIM CIIOCOOOM

OrtBer: 2)
(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPaBUJIBHBIN OTBET W 3alMIINUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Cucrema coBMecCTHA
TOrJa U TOJIBKO TOrAa,

Koraa...

1)  Gomnbe 1
2)  paHr MaTpHUUbl CHCTEMbI PaBeH
PAHTy pacUIMPEHHOI MATPHIIbI
CHCTEMBbI
3) panr pasen 0
4)  panr paseH |
OtBet: 2)

(Unctpykuus: Ilpountaiite TekcT, BhIOEpUTE
MPAaBWIbHBIA OTBET W 3alHUIIUATE apryMEHTBHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

OIIK-1.3.1

Jlns BekTOpoB @ u b
BBITTOJIHSFOTCS

YCIIOBUS:

by _ by _ bz

Ay ay fz

Torjga....

1) BEKTOpBI NEPICHIUKYIISPHBI

2) BeKTOPbI MapaLIeIbHbI

3) BEeKTOpPBl HE MOTYT JIeKaTh Ha OIHOI
IPSAMOI

4) BeKTOpHI JieXKAT Ha OIHON mNPsIMOii
Otget:2) 4)

(Muctpyknus: IlpouunTaiite TEeKCT, BBIOEpHUTE

IIPaBUJIbHBIE BapUAHThl OTBETOB U 3AIMIINTE

apryMEHTHI, 000CHOBBIBAIOLINE BBIOOD

OTBETOB)

YK-1.B.1




Bekropnoe 1)  komnMHeapHOW IuIocKoCcTH, B KoTopoit | OITK-1.3.1
IIPOU3BEICHNE JeKaT NEPEMHOKAEMBIE BEKTOpa
BEKTOPOB a B — 310 2) TNepNeHIUKYJISPHbIH TJIOCKOCTH, B
KOTOPO# JIeskaT IepeMHOKaeMble
BEKTOD... BEKTOpPbI
3) wHynesoi
4)  coBmamaroIuUit c OJIHUM u3
[IEPEMHOYXKAEMbIX BEKTOPOB
OrtBert: 2)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
IPaBUIbHBIM OTBET M 3AIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
Paccrosiuue OT TOYKH 1) |Axg+Byg+C| VK-1.B.1
A2 +R2 a2+ 2
JI0 TUIOCKOCTH MOYHO VAS+BVATHC
BBIYUCIIUTh o 2) Ay -A;+B B +C) Cy
[ [
2 2 2 2 2 2
dopmyie. .. IJAJ_+E'J_ +a.“l-%‘lulz+f:-'z +C3
3) |A$u+B_‘I.’u+CZu+D|
VAZ+BZ+C2
Am+Bn+C
4) o
VAT BT +C5ym”™n"+p~
OTtBet: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
I'eomeTpuueckoe 1)  runepOomoit OIIK-1.3.1
MECTO TOYEK .
2)  mapabomnoi
IUIOCKOCTH, cyMMa
pacCTosIHUI oT 3)  OKpy)HOCTbIO
KKIOH M3 KOTOPBIX | 4)  spjammcom
J0  JBYX  JaHHBIX
_ | OtBer: 4)
TOYEK 9TOU




IJIOCKOCTH ectb | (MucTpykus: IlpounTaiite TekcT, BhIOEpUTE
BEJIMYMHA MPABWIBHBI OTBET W 3AlHIIUTE apTyMEHTHI,
MOCTOSIHHAS, 000CHOBBIBAIOIIUE BBIOOP OTBETA)
HA3bIBACTCH. ..
9 | Haittu ypaBHEHHE 1) x+1 _ y-2 z—4 VK-1.B.1
NPSMOM, TTPOXOIAILIECH -3 2 4
yepes TOYKY 2) x+1 _ y+2 _ z+4
A(—1;2;4), : ? *
HEPIEHIUKYIISPHO 3) x-1__y-z z—4
-3 -2 —4
IIOCKOCTH
3x-2y-4z+1=0 g) E_y2_
-3 -2 -4
Otget: 1)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
MPABWJIBHBIM OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 OIIK-1.3.1
JIMHEWUHBIX YpaBHEHUI
P 2)  x=0,y=1,7=-2
METOAOM l'aycca
x+y+z=-2 3) x=0,y=-1,z=2
2x —y + 3z=-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Otget: 1)
HCTpyKuwms: [IpounTaiiTe TEKCT, BBHIOEpPHTE
Hucrpyk Ip i oep
NPaBUIBHBIN OTBET WM 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
11 | Beraucnuth 1) (_1 _5) YK-1.B.1
7 2
2 -1y (1 -2 2 (7 2
G262 6o

» (1 °)




9 (L 5)

OrBer: 1)

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

000CHOBBIBAIOIIHE BEIOOp OTBETA)

12 | dana matpuna 1) a,, OIIK-1.3.1
(01 Gy 2) —ap
A_(a,:l a::)'
3) Qun
E€¢ anrebGpanueckoe 4 —ay
JIOTIOJIHECHHUE Asy
OtBet: 2)
paBHO. ..
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
[IPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
13 | Marpuna A 1) Aat-axa-at VK-1.B.1
Ha3bIBaeTCsl 00paTHOU ) Al-az1
Matpuie A, eciau
-1, 40— a4.4-1—
BBIIIOJIHSIETCS YCIOBHE 3 A4 A=A4-4"=E
4) ATH-A=0
Otser: 3)
(Muctpykumst: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
[IPABWJIbHBIM OTBET W 3alUIIUTE ApTyMEHTHI,
000CHOBBIBAIOLINE BEIOOP OTBETA)
14 CKaHprHBIM 1) |c_£| |E| Arccos o OIIK-1.3.1

IIPOU3BEJICHUEM JIBYX

HCHYJICBLIX BCKTOPOB

—

a u b Ha3zpiBaeTcs

YHCII0, PABHOE. ..

2) |E£||E| cte a

3) |E||E| cosa




4) |&:||E|tgcx

OrtBer: 3)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBIOEpPHUTE
NPaBWIBHBIA OTBET M 3allUIIUTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

15 | Yemy pasio | 1) O YK-1.B.1
CMEIIaHHOe ) 1
MIPOU3BEICHUE
BEKTOPOB 3 -2
aba 4 2
Otger: 1)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHTE
MPABWIbHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16 | YpaBuenue mpsmon, | 1) (x—a)+(v—>b)=0 OIIK-1.3.1
NpOXOoJsIiel  yepes p) 22 xm
IBE TOYKH MOXKHO ¥rmyir o wma
COCTaBHUTb o 3) Alx — xu) + B(yv— }:rl}:] =0
dopmyre...
4) F_}’n:k(x_xuj
OtBet: 2)
(Muctpykuumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
17 | I'eomerpuueckoe 1) Tlapabomy YK-1.B.1

MECTO TOYEK, KOTOpPbIE
XapaKTEPU3YIOT
SKCUEHTPUCHUTET & >1

IpeJCcTaBisieT co0on

2)  OKPYXHOCTh

3) runep6oay




4)  snaurnc
Ortser: 3)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPaBUJIBHBIM OTBET U 3alMILIUTE APTyMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

18 c 1) nelCTBUTEILHON OCBIO OIlK-1.3.1
OtHoweHue —
4 2) aCHUMIITOTOM
Ha3bIBACTCH. ..
3) 3KCHEHTPUCUTETOM
4) (oKaIbHBIM PATHLYCOM
Otget: 3)
(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
[IPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
19 | Haittu YPaBHEHHE | 1 x+l  y-2  z—4 VK-1.B.1
. . 3 -2 —4
pSIMOM, MPOXOIAIIEH
x+1 V42 z+4
yepes TOUKY | D) = =
3 2 4
A(—1;2;4),
x—1 y—2 z—4
NEPIEHUKYIISIPHO 3) = =
-2 -2 -4
IJIOCKOCTH
4 x+1  y+2  =+4
3Xx-2y-4z+1=0 ) 3 5 4
Otget: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
IIPABWIbHBIM OTBET W 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
20 | Ompenenuts  kakoe | 1) x~+y--8x=0 OIlK-1.3.1
ypaBHEHUE JTUHUU P —
2) X:'_\,'IES_:!J'
COOTBETCTBYET 3
napabore... 3) -2x7+3y°-4x+15y+4=0

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




OrtBert: 4)

(Muactpyknus: [IpounTaiite TEKCT, BBIOEPUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

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

—2X +1?

3) (2;3)




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

IMPpaBUJIbHBIC BAPHUAHTBI OTBETOB W 3aAIIMIIUTC

apryMEHTHI, 000CHOBBIBAIOIIHE BBIOOp
OTBETOB)
24 | Tlpsmasty = 2X + 5 1) tg(5) OIlK-1.3.1
obpa3syer ¢ 2) tg(-2)
MOJIOKHUTETBHBIM 3) arctg(2)
HalpaBJIEHUEM OCH 4) tg(2)
OX yron a, paBHblii... | OTBer: 3)
Wnctpykuus: Ilpounraiite Tekct, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
25 | Yron MEX T :‘ 1-5 VK-1.B.1
Y 1) tee 1+1+5
PSIMBIMHU
3-1
y=x+1y=5+3 2) tgm=‘1+2:—5
omnpezensercs o
3) t _ ‘ 3—(-5)
dbopmyre: EPT s
_ | 3-5
4 'e= ‘1+1:—5
Otget: 1)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
26 | ITpwm perIeHnH 1) ‘5 3‘ OIIK-1.3.1
a8 7
CHUCTEMBl  JIMHEHHBIX
o 1 3
aBHEHUU
o 2
{ x,+3x, =5
4x,—T7x,=8 °




NpaBUITY Kpamepa 3) ‘5 3 ‘
8 -7
ONPEACIUTEND A
UMeEeT BUJI: 4) ‘1 5‘
4 3
OrtBer: 2)
WNuctpyknus: IlpounTaiite TekcT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

27 | llpu pelieHnn 1) (2;-1) YK-1.B.1
CUCTEMbI  JIMHEHHBIX 2) wmeton Kpamepa HenmpuMeHuM
ypaBHEHHI 3) (12
{xl—I- 2x,=10 4) (2;1)

4x, +8x,=1
! - Otger: 2)
K
METOROM pamepa Wucrpykuus: [lpountaiite TekcT, BbIOEpUTE
MOJIY4€H OTBET. ... .
MPABWJIBHBIM OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

28 | Pemuth CHCTEMY 1) (1;0;0) OIIK-1.3.1
JIMHEHHBIX YpaBHCHUH 2) (0;1;0)
merosioMm Kpamepa: 3) (0;0;1)

Lf"‘ﬁ"‘i‘f:_:‘fa:':I 4) (1;0;1)
2xy —x, +tx3 =3 ]
= 2%, x, =2 Otget: 4)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
MPABWIBHBIN OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)

29 | ITokazarennHas 1) J2e = VK-1.B.1
(opMa KOMIUIEKCHOTO . an

2) 2et

yucna o
=1 + i umeer BUL; 3) V2e:
4y +2e 5

Otser: 2)




Wuctpykuus: IIpountaiiTe TEKCT, BhIOEpUTE
IIPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

30 | Monyinb 1) 0 OIIK-1.3.1
KOMILJIEKCHOTO YHCTa 2) 1
= —i paBeH: 3) 2
4) 5
OrtBer: 2)
Wuctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
MPABWJIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIME BHIOOP OTBETA)
Kaxkoii meTon 1) OIPEEINUTEND | 2) Kpamepa VK-1.B.1
pEIIEHHS CUCTEMBI CHCTEMBI PaBEH 6
JIMHENHBIX 3) onpenenurens | 4) Taycca
anreOpanvdecKux CHUCTEMBI paBeH
yYpaBHEHUU HYIIIO
PUMEHSIOTCS B TOM 5) Marpumia He | 6) OOpartHoii
cilydae, ecliy ... KBaJ[paTHast MTPHIIBI
OTtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)
(Muctpyknus:  IlpouwnTaiite  TekcT H
yctaHoBUTE cooTBercTBUe. K Kaxkmoi
MMO3HUIIMK, [JAaHHOH B JIEBOM CTOJOIIE,
noI0EepPUTEe COOTBETCTBYIOIIYIO TO3HIIUIO
(MM HECKOJIBKO COOTBETCTBYIOILIMX) B
IPaBOM CTOJIOLE)
Pemmre marpuunoe Haittn marpuny X u3 ypaBHenus A * X = B, | OIIK-1.3.1

ypaBHEHHUE.
Brimonnute
MIPOBEPKY.

rae

a=(5 25) e=(Gs %)




OTtBer:
x=(5 %)

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

OrneHnBaHNE TECTOBBIX 33/1aHUM:

- 3anaHue KOMOMHHMPOBAHHOIO THUIIA C BBIOOPOM OJHOTO BEPHOIO OTBETa M3 YETBIPEX
NPEUIOKEHHBIX U 000OCHOBAaHMEM BHIOOpA CUMTACTCSI BEPHBIM, €CIIM MPaBHILHO yKa3aHa mudpa
U TpHUBEJIEHbl KOHKPETHbIE apryMeHThl, HCIOJb3yeMble Ipu BbIOOpe oTBeTa. IlonHoe
COBIIAJICHUE C BEPHBIM OTBETOM OlLleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WIIM €r0 OTCYTCTBHE —
0 Gamos.

- 3agaHne KOMOWHUPOBAaHHOTO THIMA C BHIOOPOM HECKOJIBKMX BapHaHTOB OTBETA W3
IPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMUTAETCS BEPHBIM, €CIM IPAaBUIBHO
yKa3aHbl TUQPHI ¥ MPUBEICHBl KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMble TIPU BBHIOOpE OTBETOB.
[TonHOE coBmageHue ¢ BEPHBIM OTBETOM OLlEHHMBaeTCs 1 OamioM, eciau AONYIIEHbl OIIMOKHU WU
OTBET OTCYTCTBYeT — () 6aJIIOB.

- 3ajaHue 3aKpbITOrO THUIIA HAa YCTAHOBJIEHHUE COOTBETCTBUS CUMTAETCSl BEPHBIM, €CIU
YCTAHOBJICHBI BCE COOTBETCTBHS (MTO3UIMHM W3 OJHOTO CTOJOIa BEPHO COIOCTABJICHBI C
HO3ULUAMH Apyroro ctojbua). [lonHoe coBnaaeHne ¢ BEpHbIM OTBETOM OlieHuBaeTcs 1 6amiom,
HEBEpHbIN OTBET WM €ro oTcyTcTBUe — 0 6ayioB

- 3a71aHKe OTKPBITOTO THUIA C PA3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CJIM OTBET COBIA/NAET
C STAJIOHHBIM IO COJEPKAaHWIO W MOJHOTE. [IpaBUIBHBIA OTBET 3a 3aJaHUE OLEHHUBACTCS B 3
Oaiia, eciay IOMyIleHa OjHa OMKOKa \ HETOYHOCTh \ OTBET HpaBHJIBHBINA, HO HE MOJHBIA - 1
Oau, eciu omymieHo 6osee 1 ommOKu \ OTBET HenpaBWIbHBIN \ OTBET OTCYTCTBYET — () GaylIoB.

[lepeueHs TeM KOHTPOIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Ta0nuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT
1 Jluneiinas anreOpa
2 AHanuTuyeckas reoMeTpus
10.4. MeTtoauueckre  MaTepuaibl,  ONPEAENSIONUe  MPOLEAYPhl  OICHUBAHUS

MHAMKATOPOB, XapaKTepU3YIOLUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)KaTcs B
JOKAJIBHBIX HOPMaTuBHBIX akTax [YAII, pernmameHTHpyHOIIMX MOPAJOK W HPOLEAYPY
IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauyeckre yKa3aHus I 00y4JaIOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI
(Huoice npugoosamcs pekomeHOayuu no cocmasiieHuto 0aHHo20 pasoeia)

11.1. Metoauueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIIMOHHOIO
matepHana (eciu npedycmMompero yY4eoOHviM HAAHOM HO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue cOBpeMEHHON JEKIMH B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHQOpMAIMIO 1O TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0yiacTH 3HaHuUs, €€ MpoOJieMbl, AAeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MIOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;




— TIONy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHB
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOaBaATEIEM;

— pa3BuTHE NpPO(EeCCHOHATBLHO-IEIOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— MOsIBJICHUE HEOOXOIMMOr0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTEIILHON pabOThI;

— T[OJIyueHHE 3HAaHWKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMDKaNIINE TOJIbI,

— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepwan (BBIACIATH TJIABHBIC MBICTH U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKIIMOHHBI  MaTepua’d MOXKET CONpPOBOXKAATHCSA JACMOHCTpAallMeH CIAiIoB |
UCIIOJIb30BAaHUEM pa3JaTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK IO JTUCIUTUIHHE.

CrpyKTypa npe1ocTaBiIeHus JEKIIMOHHOTO MaTepuaa:

— _ Ompenenenus MaTeMaTHYECKUX TEPMUHOB.
—  ®DopMyIHpPOBKA TEOPEMBI.

— Jloka3aTenbCTBO TEOPEMBI.

— HWmmoctpupyroniye npuMepsbl.

11.2. Metoauueckue ykazaHUs Uisi OOY4YarOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTueckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3anuu y4eOHOTo
mporecca, 3aKIIF0Yaroniasicsl B BHIIOJHEHUN 00YJarOIIUMUCS TT0J] PYKOBOJICTBOM IPEIIOAaBaTEs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbI0 YCBOEHUS HAYyYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUSI YMEHU U HABBIKOB, OITBITA TBOPYECKOH JEATECIHHOCTH.

[enbro MpakTUYECKOTO 3aHATHS ISl 00Yy4arOIIerocs SBJSETCS MPUBUTHE 00YUArOIIMMCS
YMEHHI W HAaBBIKOB MPAKTUYCECKON JISATEITHBHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnanupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIOITUMCS IPAKTHUECKUX 3aHATHIL:

— 3aKkperuieHHWe, YriayOJeHHWe, pacIIMpeHHWe U JeTaau3alus 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENILHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJIQJICHWEC HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHS KOHKPETHOH y4eOHOM
JUCITUTLIINHBI,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW s
BBITIOJTHCHMS 3aTaHHI;

— ofecrnieyeHue parMOHAIBLHOTO COYETAaHUs KOJUIEKTUBHON M WHAMBUAYAJIbHOH (Qopm
o0OyueHusl.

TpebGoBanus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[MpakTryeckne 3aHATHA HAYMHAIOTCA C 3alHCH B OKYpPHalT MpPENoJaBaTels
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTeM O00BABISETCS TeMa MPAKTUUECKUX 3aHATHA.

[IpenogaBaTensb YMTAeT yCIOBHE 3aJadl W TPeUIaraeT CTYJACHTaM CaMOCTOSITEIBHO
PeLuTh 3aj7auy, UCIIONb3Ys 3HaHUS, OJYyYEHHbIE CTY/I€HTOM Ha JieKuuu. CTyJeHT, KOTOPBIN
MEPBBIM PEIIWIT 3a7ady, BBI3BIBAETCS K JOCKE. B ciydae ecim CTyIEeHT MpaBHIILHO PEIHIT
3ajady, OH mosy4aer 5 OamnoB. Ecnu cTyneHT perraer 3aaady ¢ MOMOIIBIO IpenoaBarers,
TO moiy4aer 4 Oayta. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKJOYas OLIEHKY




MOCEIAEMOCTH) TepeBoasATCS B OOHycHl (kadectBo) or O mo 5 OamioB. DTu OGOHYCHI
00aBIIIOTCS K 00IIEeH cymMMe OaJTOB B paMKaX MOAYJIbHO-PEUTHHTOBON CUCTEMBI.

CryneHTaM BBIAaeTCs JIOMAIlIHEE 3aJlaHWe B BHUJC 3a7ad, KOTOPhIE OHHM CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0OyJalOMIMXCs MO MPOXOXKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMIOIHSAET PaboTy 1O
3aJ]aHUI0 M TIPU METOJMYECKOM PYKOBOJICTBE IMpPEIoaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YUYaCTHA.

st oOyyaromuxcsi 1mo 3a04HOd (opMme OOYYEHHs, CaMOCTOsITeNIbHAas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBIMOIHEHHSI CAaMOCTOSITENILHOW paboThl, y oOydvaromerocs (hopMupyercs
nenecooOpasHoe MmIaHupoBaHuE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHUU M CHUCTEMAaTH3allMM MPUOOPETAeMbIX 3HAHWUW, OOCCIICYMBAECT BBICOKHMA
YPOBEHb YCIIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH ITOBBIIICHHS
PO eCCUOHATIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CAMOCTOSITENIBHYIO — paboTy
00y4arOIIUX CSISIBIISTFOTCS:

—  y4e0HO-METOINYECKUN MaTepHall 1Mo TUCIHUILINHE;

11.4. Meroauueckue ykazaHusi JUIsi OOy4yaroIIMXCs IO HPOXOXKICHHIO TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMAaTPUBAECT KOHTPOJb KadyecTBa 3HAHUUI
00y4aroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEMECTpa C LIEIbI0 OLECHMBAHUSA XO0Ja OCBOCHUS
JUCLUIUINHBI.

B Teuenme cemectpa B cucreMe auctaHimoHHoro oOydenus ['YAII B ¢opme
TECTUPOBAaHUS TPOBOJATCA JBE IPOBEPOYHbIE pPAOOTHI IO pEIIEHUI0 337ady U OJUH
TEOPETUYECKHUIl onpoc (IepeueHb BOMPOCOB Ul TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucreMe quctaHimonHoro ooyuenus I'Y AIT).

Pe3ynbTarhl TEKYIEro KOHTPOJIS YCIIEBAEMOCTH OyIyT YUUTHIBATHCS MIPU MPOBEACHUN
IPOMEKXYTOUHOW arrecTaudu (IPpU  MCIOJIb30BAaHUM  OaJbHO-PEHTHHIOBOM  CHCTEMBI
OLICHMBAHMUS, KaXKIbIH BUJ KOHTPOJI OIIEHMBAeTcs B Oamiiax, U3 KOTOPBIX (OpMHUpYeETCs
UTOTOBBIH pe3ysbTar).

11.5. Metoauueckue ykazaHus i 00YYarOLMXCs MO MPOXOXKAECHUIO MPOMEXYTOUHOM
aTTEeCTallUU.

[IpomexxyTounass  artectansi  OoOyyarolIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHHE
IIPOMEXKYTOUHBIX U OKOHYATENbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — (opma OLEHKM 3HaHUM, NOJYyYEHHBIX OOydYaloIIMMci B Ipolecce
M3YYEHHUS BCEH NUCUUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOATEIbHOW paboThl, CIOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAKTUYECKUX 3ahad. DK3aMEH, Kak IpPaBUJIO, MPOBOAUTCS B
MEeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY.

— Cucrema OLIEHOK NpH MPOBEIEHUU MPOMEXKYTOUYHOM aTTecTaluu OCYLIECTBISIETCS B
cooTBeTcTBUM ¢ TpeboBanusMH [lomoxenuit «O TekylleM KOHTpPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM aTTectanuu cTyAeHToB I'Y AL, oOy4aromumxcs mo nporpaMmam BBICILIETO
oOpa3zoBanus» U «O MOAYIbHO-PEHTUHIOBOM CUCTEME OLIEHKU KadecTBa y4eOHOW paboThI
cTyneHToB B ['YAIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHH 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




