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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
00pa3oBaTelbHYI0 MPOrpaMMy BBICIIETO OO0pa3oBaHUS — NPOrpaMMmy CIEHHUATUTETa IO
HarpaBjeHuto moaroroBku/ cneruanbHocTH 38.05.02 «TamokeHHOE 1emo» HampaBICHHOCTH
«TamokeHHOE  peryiaupoBaHME  BHEIIHEIKOHOMUYECKOM  JeATEIbHOCTH». JlucuuiuimmHa
peanmmu3yetcs kadenpoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-1 «Cnoco0GeH oCyIecTBIATh KPUTUYECKHA aHaau3 IPOOJIEMHBIX CHUTyalluid Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

CopepxaHue TUCHUILUIMHBI OXBAaThIBA€T KPYI BOIMPOCOB, CBS3AHHBIX C Teopuen
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMH JIMHEWHBIX YpaBHEHUU, JIMHEWHBIMU MPOCTPAHCTBAMHU,
BEKTOPHOH anre0pol U aHATUTHIECKON TeOMEeTpHEH.

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
yueOHOro mpolecca: JeKyuu, NpakmudecKkue 3aHAmus, Ccamocmosmenvras paboma
obyuarowe2ocs.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUHAS aTTecTaIus B (hopMe IK3aMEeHa.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBIseT 4 3a4eTHhIX eAuHHIbI, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HNucuummuHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCell cucTeMbl BBICHIETO O0pa3oBaHUS COBPEMEHHOTO  CHEIMAINCTa M HM3y4aer
MPOCTPAHCTBEHHbIE (OPMBI W  KOJMYECTBEHHBbIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJIAET JEMOHCTPUPOBAThH LEICYCTPEMIICHHOCTh, OPraHM30BaHHOCTb MPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX TOJOXEHHUI OOYCIIOBICHA TEM, YTO MAaTeMaTHKa SBISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PEUICHUS IPUKIIAHBIX 33a]]a4 U YHUBEPCAJIbHBIM SI3bIKOM HAYKH,
HO TaK)Xe U 3JIEMEHTOM OOIIEH KyIbTypHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaYNTENpHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOLUIMMCS Pa3BUTUEM HAYKH U
TEXHWKH, TJIABHBIM 0O0pa30M BBIYHCIUTEIBHON TEXHHKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIOJIb30BAHUS MAaTEMATHKH JIJIS PEIICHUS KOHKPETHBIX 33Jla4 CYIIECTBEHHO PACIIHPSIOTCS,
YTO, B CBOI OdYepeab, MPUBOAUT K HOBBIM TPeOOBAaHUSM, TMPEABSBIIEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B o0Omacti BocnuTaHWS JIMYHOCTH LEJIBIO IOATOTOBKH IO JAQHHOW UCIUTUIHHE
aBigeTcs (HOpMHpOBaHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTUPOBAHHO U SICHO
CTPOUTH YCTHYIO U TUCHMEHHYIO PEYb.

1.2. JlucuumiuHa BXOJIUT B COCTaB 0053aTeIbHON YacTH 00pa3oBaTeIbHON MPOTrPAMMBbI
BeIcIero oOpasoBanus (nanee — OIT BO).

1.3. IlepeueHb MIAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUTaHUpyeMbIMH pe3ynbratamu ocBoeHust OIT BO.

B pesynbrate u3yueHUs AMCHUIUIMHBI OOYYAIOUIUICS NOJDKEH O0NagaTh CIEAYIOUTUMU
KOMTICTCHIIMSIMY WJIM WX 9acTaMu. KOMIETeHIINY W WHIUKATOPHI MX JIOCTHKEHUS TIPUBEICHBI B
tabnure 1.

Tabmuma 1 — I[lepeyeHs KOMIIETEHIIMIM ¥ UHIUKATOPOB UX JTOCTHKECHUS

Kareropus Kon u
Kon n HanMeHoBaHME HHIMKATOPA JOCTUKEHUS
(rpymnma) HalMEHOBAHHE
KOMIIETCHITIHT
KOMIIETEHIINHT KOMITETEHIINHI
YK-1 Cnocoben
OCYUIECTBIISATh
kputnuecknit ananm3 | YK-1.3.1 3HaTh METOABI KPUTUYECKOTO aHATU3A U
MPOOJIEMHBIX CHUCTEMHOT0 IoAXoaa
YHuBepcalbHbIe .
cutyanuiit Ha ocHoBe | YK-1.B.1 BrnageTs HaBBIKAMHU CUCTEMHOTO U
KOMITETCHIIH
CUCTEMHOTO KPUTHYECKOT'O MBIIIUICHHS; METOJIMKAMU TOCTAHOBKHU
moaxo/a, 1IEJTH, OTIPEICIICHHS CTIOCOOO0B €€ TOCTHKCHUS
BBIpa0aTHIBATh
CTpaTEruto ACNCTBUI

2. Mecro nucuumiauHsl B cTpykType OI1
UCIUIUIMHA He Oa3upyeTcs Ha 3HAHMSX, paHee NPUOOPETEHHBIX CTYJIEHTaMH IpH
U3YyYEHHUH B BY3€ KaKUX-THOO AUCLUIUINH.




3HaHMs, MOJTYYEHHbBIE IPU MU3YyUYEHUU MaTepuasa JAHHOM JUCLUILIMHBL, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U UCIIOJIB3YIOTCA IIPU U3YYCHUH IPYTUX AUCLHILINH:
- Maremaruka. Teopust BEPOATHOCTEH U MaTEMAaTUYECKAsi CTATUCTUKA

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mIEeM O0BeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4ECOHOMH
paboThI 1O TUCIUILIHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 110

Bun yuebnoit pabotsl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKocmp oucCyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii H0020mMoeKu
AyoumopHhule 3anamus, BCETO vac. 16 16
B TOM YHCIIC:
nekiuu (JI), (dac) 8 8
npakTudeckue/cemunapckue 3anatus  (I13), 8 8
(dac)

nabopaTtopHbie paboTsl (JIP), (uac)

KypcoBoi nmpoekt (pabota) (KII, KP), (qac)

9K3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (4ac) 119 119
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.%%)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILTHHBI MO pa3esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Ta6n1/1ua 3- Pa3,[[eJ'IBI, TCMbI JUCHUIUINHBI, UX TPYTOCMKOCTbH

Pa3nenbl, TeMbI JUCIUTLIMHBI Jlexunu I13 (C3) JIP KII CPC
(gac) (gac) (wac) (gac) (gac)
Cewmectp 1

Pasnen 1. KoMIulekcHble 4nciia U 2 2 17
MaTpHIIBI
Pasznen 2. CucteMsl JIMHEUHBIX 1 2 17
YpaBHEHHI
Paznen 3. JIuneiHbie MPOCTPAHCTBA 1 0 17
Paszien 4. BekTopsl 1 1 17
Paznen 5. Tpsimast Ha TIOCKOCTH 1 1 17
Paznen 6. [psiMast 1 TUTOCKOCTH B 1 2 17
[POCTPAHCTBE
Pasgen 7. KpuBbie BTOpoOro mopsaka 1 0 17

HToro B cemMectpe: 8 8 119




Utoro: 8 8 0 0 119

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTCSl B HEMOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4yaromMMHUCs ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oy;ymei
npo¢eCCHOHATIBHON 1 TEbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — Coneprkanue pa3JesioB U TeM JEKIMOHHOTO [IUKJIIA
Howmep paszpnena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1. [loHsATHE KOMILIEKCHOTO YKcia. J[elcTBHUS HaJl KOMIUIEKCHBIMU YHCIaMU B
anrebpanveckoii ¢opme. JleiicTBUs HaJ KOMIUIEKCHBIMH YHCIAMH B
TpuroHomerpudeckoi popme. @opmyna Myaspa. M3BieueHne KOpHS U3
KOMILIEKCHOTO uncia. (2 gaca)
Ilonatne marpuubl. JIuHeiHble omnepauuu Hajl Marpuuamu. JlunenHas
3aBUCMMOCTh W HE3aBUCUMOCTh Marpull. TpaHCIOHUpPOBAaHUWE MATPULL.
YMHOXeHuEe MaTpull. MHOTOUYJIEHBI OT KBaIpaTHBIX MaTpull (4 yaca)
2. Onpenenurenu u ux cpoiictsa. O0partHas MaTpuna. Pemenue npocreimmx
MAaTpU4HbIX YypaBHEHUH. MaTpuuHblli METOJ PEIICHUS JMHEHHBIX
ypaBHeHUH. (2 Jaca)
Merox Kpamepa. Meton I'aycca. (2 yaca)
CobOcTBeHHbIE 4YHCIIa U COOCTBEHHBIE BEKTOPHI KBaJIPAaTHBIX MAaTPHIIL.
@DYHKIMM OT KBaJPaTHBIX MaTpull (2 Jaca)
3. Jluneiinple npoctpaHcTBa. Omnpenenenve W npumepsl. basuc u
koopauHatel.  JluHelHble  mpeoOpa3oBaHua. Marpuna — JUHEHHOTO
npeoOpa3zoBanus. (5 4acoB)
4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE OlpeeacHus. JIuHeliHble onepanuu
HaJ BeKTopaMmu. JInHeiiHas He3aBUCUMOCTh BeKTOpOoB. basuc. KoopauHaTsl.
Cucrembl KOOPAMHAT HA IJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)
CkansipHOE TIPOM3BEIEHUE BEKTOPOB. BEKTOpHOE MPOU3BENEHNE BEKTOPOB.
CwMmenaHHOe TPOU3BeIeHNE BEKTOPOB. (2 yaca)
S. VYpaBHeHHs] NpsIMOM Ha IUIOCKOCTU. 3aJayd Ha COCTaBJIEHHE ypaBHEHUU
npsiMoid. (2 Jaca)
Yron Mexay NpsiMbIMU Ha INIOCKOCTH. PaccTostHuEe OT TOYKHM 10 IPSIMOW HA
I10cKOCTH. PaccTosiHue Mexay napauieIbHbIMU IPSIMBIMU. (2 Jaca)
6. YpaBHEHHUsI TNIOCKOCTH. 3ajaHne IPSIMOI B TpocTpaHCTBE. (2 yaca)
VYroa Mexny INIOCKOCTSMHU. YTOJI MEXIy IPSIMBIMU B IPOCTPAHCTBE. YTOJ
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosiHME OT TOYKM 10 IUIOCKOCTH.
PaccrosiHne Mexay nmapajiesIbHBIMHU IUIOCKOCTSMH. PaccTosiHue oT TO4ku
JI0 IPSIMOY B IPOCTPAHCTBE. (2 yaca)
7. Onnunc. ['unepbona. ITapabona. IlonsgpHoe ypaBHEHHE KPUBOW BTOPOTO
nopsaka. KanoHnueckue ypaBHeHuUs: KpUBOM BToporo nopsjka (3 Jaca)

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

Ne Dopmbl N3 Hux No

N Tpynoem- N
TeMbl IPaKTHYECKUX 3aHATUH | MPAKTUICCKHUX MPAaKTUYECKOH | pa3aena
n/m . KOCTb, (Jac)
3aHATUN MOATOTOBKH, | IUCIIHUII-




(qac) JIUHBI
Cemectp 1
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemrenue
YHCIaMU B alre0pandeckoi 3a1a4
dopme. Tpuronomerpuueckas
dbopMa KOMIUIEKCHOTO YHCIIA. 1 1
JleficTBYA HAJl KOMILIEKCHBIMU
YHCJIaMH B
TPUTOHOMETPHUECKOH popme
2. JInnelHble onepanuu Haj Pewenne
MaTpULAMHU. 3a1a4 1 1
TpaHciOHMpPOBaHKUE MATPULL.
YMHOXEHUE MAaTPHUI]
3. | Bbruucnenue onpenenuTeneu. Pewenne
OO6parnas maTpuna. Pemenue 3a7a4 1 2
MAaTPUYHBIX YPABHEHMI.
4, MartpuyHbIil METOJT PEIICHUS Pemenne
CUCTEM JIMHENHBIX YPABHEHU. 3a11a4 1 2
Merton Kpamepa. Meton
l'aycca
5. Paznoxenue BEKTOPOB 1O Pemenne
0azucy. Beraucnenne 3a1a4
KOOpJMHAT TOYEK B 001IeH
JIEKapTOBOM CUCTEME 1 4
KoopauHat. CkansipHoe
MIPOU3BE/ICHUE BEKTOPOB.
BekropHoe u cmemnanHoe
MIPOM3BEICHUSI BEKTOPOB
6. YpaBHeHHUs IPAMOU Ha Pewenne
MJIOCKOCTH. 3a7]a4uM Ha MPSMYIO 3a1a4 1 5
Ha MJIOCKOCTH
7. [IpsiMas 1 MIIOCKOCTH B Pemenne 2 6
MIPOCTPAHCTBE 3a/1a4
Bcero: 8
4.4. JlabopatopHble 3aHATUS
Tembl 1abopaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEICHBI B TabmuIle 6.
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanne 1abopatopHbIX paboT TpynOeMKOCTS, | MPAKTHUCCKOH | pasena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO




4.6. CamocrosarenbHas paboTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCcTOsSTeNbHON PabOTHI M €€ TPYIOEMKOCTb

Bun camocrositenbHol padotel | Beero, yac Cemectp 1, yac
1 2 3

H3ydeHue TeopeTHUecKoro MmaTepuania 23 23
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 23 23
ycneBaemoctu (TKVY)
Jomamnee 3aganue (/13) 23 23
KoHnTponbHble paboThl 3204YHUKOB 23 23
(KP3)
IToaroroBka K MpoOMeEXyTOYHOU 27 27
arrectanuu (I1A)

Bcero: 119 119

5. IlepeueHs yu4eOHO-METOANUECKOTO OOECTIeUeHuUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIMYEeCKUE MaTepHalIbl JUISI CaMOCTOSITEIIbHON Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp nMev4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TAHUHN

Komuectso
SK3EMIUISIPOB B
UIIé]_I[_He(llj):[rgec bubnuorpaduyeckas ccpuika oubmiorexe
(KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)
VK 514 BBK Bexnemumesa JI.A., [lerposuu A.1O., Uy6apos H.A. 200
22.151 642 COOpHHUK 33aj]a4 110 aHATUTHYECKOH TEOMETPUH U
JUHEeHHO# anredpe: Yue6. mocooue / [lox pen. 1.B.
Bexnemumiena. — 2-e u3z., nepepad. — M.: DUSMATIIAT,
2006. — 496 c.
VK KazakoB A.5l, Makaposa M.B. MaTtemartuka. 50
517.521(075.8) Amnanurnueckas reomerpust: yue0. [Tocooue / CIIO.:
I'VAIIL 2019. - 51 c.
http://e.lanbook.co | beknemures, J[.B. Kypc aHanuTHYECKOM T€OMETPUH U OBC Jlanp
m/book/58162 JUHEWHOH anreOphl. [ DIeKTPOHHEBIH pecypc] —
Onextpon. nan. — CII6. : Jlans, 2015. — 448 c.



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162

http://e.lanbook.co | Beknemuriera, JI.A. COOpHUK 3a1a4 MO0 aHATUTUICCKOM 9BC Jlans
m/book/72575 TEOMETPHH U JTUHEHHOM anredpe. [DIeKTpoHHBIH pecypc]

/ JI.A. bexnemumesa, /[.B. bexnemumes, A 1O.

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

Jlanb, 2016. — 496 c.
http://e.lanbook.co | Hosuxkos, A. Y. Hauana nuHelinoii anreGpsl u OBC Jlanp
m/book/71997 aHaINTHYECKas reOMeTpust : yueOHoe mocodue / A. 1.

HoBukos. — Mocksa : DUSMATIJINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4n MOBBIMICHHON TPYIHOCTH IS OBC Jlanp
om/book/115483 CTYIICHTOB BY30B : yueOHoe nmocodbue / 1. B. UBanos, O.

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

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

2019. — 156 ¢

WeneBa, A. M. Jluneiinas anredpa. AHaTUTHICCKAs 9BC Jlaub
https://e.lanbook.c | reomerpus : yae6Hoe nocodue / A. M. Usnesa, I1. U.
om/book/152265 [Mpunykas, W. /1. Yepusix. — 5-e u3a-e, ucop. u 101 —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Beknemuies, /1. B. Kypc aHanuTudeckoii reOMeTpUu U OBC Jlanp
om/book/58162 JUHEHHOM anredps! : yueonuk / J[. B. beknemuries. —

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

448 c.
https://e.lanbook.c | T'eBopksin, I1. C. Beicinas Mmatemaruka. JInHeiHas OBC Jlanp

om/book/48192

anredpa ¥ aHAIUTUYECKasi TEOMETPHS : yueOHOE Mocooue
/ I1. C. T'eBopksinH. — Mocksa : ®DUSMATJINUT, 2011. —
208 c.

https://urait.ru/bco
de/436467

Jluneitnas anrebpa 1 aHATUTHYECKAs! TEOMETPHSL:
yueOHUK 1 pakTukym 1iist By30B / E. I'. [InoTHuKOBa, A.
I1. MBanoB, B. B. JlorunoBa, A. B. Mopo3oBa; nox
penakuuei E. I'. IInoTHukoBoil. — MockBa:
MzparensctBo FOpaiit, 2019. — 340 ¢

https://urait.ru/bc
0de/493221

Caburos, U. X. JluHeiinas anredpa u
aHATMTHYECKasi TeOMeTpus: yueOHoe mocooue 1is
By30B / 1. X. Cabutos, A. A. Muxanes. - 2-e u3J.,
ucrp. u gor. - Mocksa: U3narensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc
0de/434042

[TaxomoBa, E. I'. Jluneitnas anreGpa u
aHanutudeckas reomerpus. COOpHUK 3aaHMI:
yaeOHoe rmocoOue /it 0akaaBpuara U CrieluagInTeTa
/ E. T'. ITaxomoBa, C. B. PoxkoBa. - Mockaa :
WzparensctBo Opaiit, 2019. - 110 c.

https://urait.ru/bc
00de/430892

Jly6siruna, E. H. Jluneitnas anreOpa: yueOHOe
noco6ue 11 By30B / E. H. JIy6siruna, E. M.
BeutomoB. - 2-e u3a. - Mocksa : M3narenscTBo
FOpaiir, 2019. - 150 ¢

Ilepeuenn

TeHeKOMMYHHKaHI/IOHHOﬁ CeTn

7. TlepedeHb 2IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»

SJICKTPOHHBIX O6p8.30BaTCJ'ILHBIX

«HTEepHETY,

pecypcoB

npuBeseH B Tabmuie 9.

Tabmuma 9 —

TCHCKOMMYHHKaHHOHHOﬁ CETHU ((I/IHTepHeT»

UH(pOPMAaIMOHHO-
HEOOXOJUMBIX JIISI OCBOCHHS JUCIUTUTHBI

[lepeueHb 3NEKTPOHHBIX 00pa30BaTENbHBIX pECypcoB HHGOPMALMOHHO-

URL anpec

HaunmenoBauue



http://e.lanbook.com/book/72575
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/71997

http://www.math-net.ru OO1IEepOCCUICKUIT MaTEMAaTHYECKHIA TTOPTAI
http://e.lanbook.com/view | DBC «Jlaub»

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHnp TPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca 10 JUCLUILIHHE.
[Tepeuens nCmosb3yeMoro NporpaMMHOT0 o0ecrieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHr nporpaMmMHOTo 0O€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUITITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIHUILINHE, IPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYCCKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )
1 | YueGHnas aynuTopus ajs 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHM yi. I'acremno, 1. 15,

CEeMHUHApPCKOI'0 TUIIA, TPYMIOBBIX U WHAWBUIYAIbHBIX
KOHCYJIbTAIMH, TEKYIIIET0 KOHTPOJIS U TPOMEXYTOUHOM
arrecrauuu. OcHamenue: Crnenuann3upoBaHHasi MeOelb;
TEXHUYECKHE CPeACTBA O0YUCHHUS, CITy>Kallue JUIs
MpeACTaBICHUS yueOHOW nH(pOpMaIHK OOJBIION ayTUTOPUH;
Ha0op AEMOHCTPALIMOHHOTO 000py10BaHUS

2 | YueOHas ayauToOpus AJs MPAKTHUECKUX 3aHATHH, 3aHATHHA ya. I'acremnno, a. 15,
CEeMHUHAPCKOTO THIIA, TPYIIOBBIX ¥ WHAWBHYaTbHBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS U TPOMEXKYTOUHOM
arrecrauuu. OcHaienue: Crnenuain3upoBaHHasi MeOelb;
TEXHUYECKHE CPeACTBA O0YUECHHUS, CITy>Kalllue JUIs
npecTaBieHus yueOHoM nHpopmau 00bIIoN ay TUTOPUY;
NEPEHOCHOM HAbOp AEMOHCTPAIMOHHOTO 000PYI0BaHMS

10. OueHouHbIe cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTEeCTaIluu
oOyJaronuxcs Mo AUCHUUIUINHE PUBEAeH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IPOBEACHHS POMEKYTOTHON aTTeCTAIlNN

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun Hepequb OIICHOYHLIX CPCACTB

DK3aMeH Cnmcok BOMPOCOB K IK3aMEHY;
TecThl.



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

10.2. B xauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0y4YarONIUMUCS TMPUMEHSETCS S5-O0a/uThbHas MIKaia OIEHKA cHOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOW  CHCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BAaHUsI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

Xa AKTCPHUCTHUKA CDOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaia PaKTep (bopvmp

— oOyuvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €T0 H3JIaraer;

— ONMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIC ITOJIOKCHHUS C MPAKTUICCKON
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— YyMeJI0 0OOCHOBBIBAET U APTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX OHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— 00y4Jaronuiicst TBEPI0 YCBOMII IIPOTPAMMHBIN MaTepuall, IpaMOTHO U
10 CYIIECTBY W3JIaraeT €ro, OIUpPasCh Ha 3HAHUA OCHOBHOM
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaromuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3J1araeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— MCTIBITBIBAET 3aTPyJHEHHMS B IMPAKTHUECKOM NPUMEHEHHUU 3HAHUMN
HaIpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpyHsieTcs B (GOpMYIMPOBAHUN BBIBOAOB M 000OIIEHHUI;

— YaCTUYHO BJIAJICET CUCTEMOH CIIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIILHO»
GaduTCHO»

— oOyJaromuiicss HE YCBOWJI 3HAYUTEIIBHOH 4YacTH MPOTrPAMMHOTO
Marepuana,

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TIpH
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYIHBIC ITOJIOKCHHUS;

— He QOpMYIHPYET BHIBOJAOB U 000OIIECHHIA.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Tadimie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne n/mt [Tepeuens BompocoB (3a7au) Ui SK3aMeHa Kon
MHIMKATOpa
YK-1.3.1
1. 3ananue 1.
1) BbYMCIUTH MPOM3BEICHNE KOMIUICKCHBIX YUCET B
asnreOpanyeckoit opme 3arucu




(54 2i) = (6 + 5i)

Otget: 20+37i

2) BepHo in yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
MIPOM3BEICHUSI KOMIUIEKCHBIX YUCEI B ainredpandeckoit popme
3aIlMCH PaBHA MTPOU3BEACHUIO JEHCTBUTEIBHBIX YaCTEN
COMHOXUTEIEH». OTBET apryMeHTUPYUTE.

OTtsert: Hesepno (BepHBIM 0TBETOM SIBJISIETCS
yTBepaaeHne: «JlediCcTBUTEJbHAS 4YACTh MNPOU3BeIEHHUS
KOMILJIEKCHBIX 4YHceJ B ajredpamyecko ¢Qopme 3amucu

BBIYHCIAETCH Kak pa3HOCTh NMPON3BeIeHUs
NeMCTBUTEJbHBIX YacTell M NMPOU3BeleHNs] MHUMBIX YacTeil
COMHOKUTeJIe»).

3amanue 2.

1) BbIYHCIUTD NPOU3BEICHNE KOMIUICKCHBIX YHCEI B
anreOpanyeckoit popme 3armcu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

2) BepHno su yrBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckon popme
3aIIMCH BBIYHCIIAETCS KaK PA3HOCTh IIPOU3BEICHUS
JEHCTBUTENIBHBIX YaCTEH U POU3BEICHUS MHUMBIX YacTeU
COMHOXkHUTeNEN». OTBET apryMeHTUpPYHTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBEp:KIeHUE:
«/leficTBUTeIbHAST YACTh MNPOW3BEJICHUS KOMILIEKCHBIX
yuces B ajredpandeckoii (popme 3anucu BbIYHCISIETCS KAK
Pa3HOCTL TNPOM3BEACHUS [JACHCTBUTEJIBHBLIX YacTedl M
NPOU3BEACHU MHUMBIX YacTeil COMHOKHUTeEJIei»).

3agadue 3.
1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anredpandeckoil popme 3amnucu
(7 + 4i)+ (4 —30)

OtBer: 40-5i

2) Bepno nmu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anreOpanyeckoit popme
3aMyCcH BBIYUCISETCS KaK CyMMa IIPOU3BEICHUS
JEHCTBUTENBHBIX YacTel U MPOU3BEICHUS MHUMBIX YacTe!
COMHOXHUTENEN». OTBET apryMEHTUPYNTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS YTBepP KIACHHUE:
«/leificTBUTE/ILHASL YACTh NPOU3BEACHNSI KOMILIEKCHBIX YHCes B
anreoOpanyeckoid ¢Gopme 3anucH BBIYHC/ISETCH KaK Pa3sHOCTb
NMPOM3BeleHUs1 eiCTBUTENbHBIX 4YacTell M MPOM3BeIeHUs!
MHHMMBIX YacTell COMHOXKUTeEJIEN).




3amnanue 4.
1) BbruucIuTh NPOU3BEICHNE KOMIUICKCHBIX YUCET B

anreOpanveckoit hopme 3anucu
(9 — 4i) # (8 — 5i)

OtBet: 52-77i

2) Bepno nmu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MIPOM3BEICHUST KOMIUIEKCHBIX YHCEI B anredpandeckoii popme
3aMMCH BBIUUCISAETCSA KaK IPOU3BEICHUS MHUMBIX YacTen
COMHOXMUTENEN». OTBET apryMEHTUPYITE.

Oteert: HegepHno (BepHBIM 0TBETOM SIBJISIETCHA
yTBep:kaeHue: «JledicTBUTeJbHASI YACTh INPOM3BEAEHUS
KOMIUIEKCHBIX 4HceJ B ajredpauveckoil ¢gopme 3anucu

BbIYHCJISIETCS KaK Pa3HOCTH NpoU3BeleHusl
AeHCTBUTEJbHBIX YAaCTell U NMPOM3BeeHUs] MHUMBIX YacTeil
COMHOIKHUTEJIEeN»).

3agaHue 5.

1) BbIYHCIUTH MPOU3BECHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anmucu
(94 6i) = (2 —7i)

OtBert: 60-51i

2) Bepuo nu yrBepxknaenue: «lIpou3BeneHre KOMIUICKCHBIX YHCE
B ajredpanyeckoil Gpopme 3amucu MOXKET OBbITh BBIUMCIIEHO I10
IIPaBWJIy BBIUMCIICHHUS IPOU3BEIEHUS MHOrowieHos» OTBer
apryMEHTUPYNTE.

Otser: BepHo (IpH 3TOM HYKHO YYHTHIBATH, YTO i2= - 1)

3aganue. VYK-1.B.1
1) BbBIYHCTUTH IPOU3BEACHUE KOMIUICKCHBIX YHCEI.
a, = S{cusg + i sin E] un Z,= ?{cus;z+ i s:'n;—T]
H o o ﬂ- o
OTBer: 35((‘05‘5 + isin E) = 35i
2) BepHo nu yrtBepkIcHHE: «JIJsi BBIYMCICHHS MPOM3BEICHHUS
KOMIUIEKCHBIX  YHCEI  HEeOoOXOIMMO  3ammcarb HUX B
anredpandyeckoM Buje». OTBET apryMEeHTUPYHITE.
OtBer: HeBepHO (BepHBIM OTBETOM fIBJISIETCH YTBep:KIeHHE:
«IIpu BbIYMCIEHUM TNPOU3BEAEeHUS KOMIUIEKCHBIX YHCEJ B
TPUTOHOMETPHYECKOMI (popme MOIYJIb pe3yJjbTara
BBIYMCJISACTCH KAK MpOU3BeleHHe MOAYyJed MHOKUTeJel, a
apryMeHT 4 cJIa PABEH CyMMe apryMEeHTOB COMHOMKUTeJIei»).
3amanue. YK-1.3.1
1) Berunciauth JacTHOE KOMILIEKCHBIX qucen B

TPUTOHOMETPHUYECKOH (opMe 3anucH.




m . - T
zZ, 1ﬂ(cﬂsg—+1 smgj

Z, T iaink
2 5[0056+121116j

OTtBer: Z(rnsg +i Sf?ig) =\3+i

2) Bepno nu yrBepkacHue: «lIpu  BBIYHMCICHHH YacTHOTO
KOMIUICKCHBIX YHCET MOIYJIb U apTYMEHT pe3yJbTaTa SBISIOTCS
pe3ysbTaTaMy JICJICHUs MOIYJISL JISIMMOTO Ha MOMYJIb JCITUTEIS
U apryMeHTa JAeIuMOro Ha apryMeHT jgenutens». OTBer
obocHyiiTe.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSl YTBEp:KIeHHE:

«IIpH BBIYHCJIEHHH YACTHOTO KOMIUIEKCHBIX 4YHCEJ] MOAYJIb

pe3yJibTaTa fBJSETCSl Pe3yabTaTaM JieJIeHUusi MOAYJIsl 1eJIMMOr0

HA MOIYJb AeJUTeNsi, 2 apryMeHTOM - Pa3HOCTh apryMeHTa

JAeJTUTE]ISl U APTYMEHTA JIeJTUMOT0»).

Kak Ha3piBaercst popma 3arucu KOMIUIEKCHOTO YHCIIa, MMEIOIast
BUJ 7z=|z|-(cos@+ising), Kak HAa3bIBAIOTCS B ATOMU 3aIHUCH [z| U @?

OTtBer: PopMa 3aNUCH KOMILIEKCHOTO YHCJIa, UMEIOIIAsi BT
z=|z|(cos@+isin@), Ha3bIBaeTCsi TPUTOHOMETPUYECKOI, /1€ |z| —
MOAYJIb KOMILIEKCHOI0 YHCJIa, () — APTYMEHT KOMILIEKCHOT0
ymucaa

YK-1.B.1

PesynbTar kakoii onepanuy HaJl KOMIUICKCHBIMA YHCIIAMH MOXKET
OBITh 3aIIMCAH B BUJE

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

OtBeT: B TakoM Bujie MOKeT OBITH 3aNMCAHA ONePAIUs]
YMHOKeHUsI KOMIJIEKCHBIX YHCeJT Z1 U Z2.

VK-1.3.1

Pe3ynbrar kakoi omnepanuu HaJl KOMIUIEKCHBIMU YHCIaMH MOYKET
OBITh 3alMCcaH B BUJE |Z1]:[Z2|- (COS(@1-92) + iSIN(Q1-¢2)) ?
Otset: B TakoM Buae MO:KeT ObITh 3aNIMCAHA ONlePALMS
AeJIeHUs] KOMILJIEKCHBIX YUCeJ Z1 | Z2.

YK-1.B.1

3agandue 1.
1) KomrutekcHoe 4ucio Z 3aMucaHo B aredpanveckoil u B
TPUTOHOMETPHUUECKOHN opmax:

v3 1 T 0w
Z= ?+ ki L{cusE+. slng]
Hatigure 12-10 crenens uncia Z

OTtBer:1

2) Kakyro ¢popmy 3amucu 4ucia Bbl HCoiIb30Ban? OO0CHYiiTEe
CBOI1 BBIOOD
Otger: Ilpu Bo3BeAeHNH KOMILJICKCHBIX YHUCE B CTelleHb 0o1ee
PALHMOHAJIBLHO HCII0JIB30BATh TPHTOHOMETPHYECKYIO hopmy
3alliCcH U AeliCTBOBATH M0 cjleyolieMy NpaBujy: Npu
BO3Be/ICHUHM KOMIICKCHOTO YHMCJIA B CTeNeHb MOAYJIb YHC/Ia
BO3BOJUTCSA B 3Ty CTeNeHb, APTYMEHT YMHOKaeTcs Ha
NOKA3aTeJIb CTeNeHH.
Eciu ke ucnoib3oBath ajredpanyeckyro ¢popmy 3anucu, To
He00X0IMMO B JaHHOM cjiy4ae 12 pa3 yMHOKHUTH YHCJIO CAMO Ha
cedst.

VYK-1.3.1




3ananue 2.
1) KomrmiekcHOe YncIio Z 3alkcaHo B alreOpandecKoi U B
TPUTOHOMETPHUYECKOU (hopmax:
13 w

ZI=54+i5/3= 10(cos 3 +isin )

Haiinute 3-10 cTeneHs uncia 7
Ortser: -1000

2) Kakyro ¢popmy 3amucu ynciia Bbl Hcroiab3oBainu? OO0ocHyiiTe
CBOM BBIOOD
OrtBet: Ilpn Bo3BeeHNH KOMILJIEKCHBIX YHCeJ B CTelleHb OoJiee
PALMOHAJILHO HCI0JIb30BATh TPHTOHOMETPHYECKYI0 (hopmy
3aNMCH U 1eficTBOBATH M0 CJeAYIeMy NpaBuiIy: NpH
BO3BE/ICHUH KOMILIEKCHOI'0 YK CJa B CTelleHb MOAYJIb YHCJIA
BO3BOJIMTCS B 3Ty CTelleHb, ApTYMEHT YMHOKaeTCsl Ha
N0Ka3aTe/b CTeNeHH.
EcJsin :xe ucnosb3oBath ajaredpanyeckyro ¢gopmy 3anucu, To
He00XO0AUMO B JAHHOM cJIyyae 3 pa3a yMHOKMThH YHCJIO CAMO HA
ce0s1 (MJIM MCNI0JIB30BAaTh (POPMYJIY COKPAILIIEHHOT0 YMHOKEHHUS)

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

2 -2
et )
OTBer:
10 -3 17
C:(—m 21 —21)

2) BeibepuTe u3 crimcka nUPpPOBBIC CPEACTBA, KOTOPHIE MOTYT
OBITH MPUMEHEHBI JIJIs peIlIeHUs JaHHOH 3a/1a4H.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

3ananue 2.
1. Haittu matpumy € = 44 — 5B% rne

2 -2
ot 2 ()

OTBer:

c=(s %5 1)

2. BriOepute u3 cnucka nuppoBble CPeACTBa, KOTOPhIE MOTYT
OBITH MPUMEHEHBI JJIS peIIeHUs TaHHOH 3a/1a4H.

a) Microsoft Access

VYK-1.B.1




b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

2 -2
a=(4 3 e=( ¥)

—4 -3

OTtBeT:

8 5 —8
€= (—m 18 —15}
2. Bri6epuTte u3 cnimcka mugpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHNs JaHHOU 3aJauH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint
OtBer: b)  Wolfram Mathematica
3amaunue 4.

1. Haiitu matpuny C = 34 — 5B ‘. roe

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

-3
OTtBer:
-2 5 -9

€= ( 4 -6 6 )
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

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

1 -2
N EE AL C Ry

-3
Ortser:
7 13 17
=
(— 14 24 -2 5}
2. Bri6epute u3 crnricka u@poBbIe CPeICTBA, KOTOPbIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA I[aHHofI 3a1a4yu.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica




1. 3anummTe pe3ynbTaT ACUCTBUHN HAJ MAaTPUIIAMH. VYK-1.3.1
A+0=...
Oteer: A
2. 3anummTe pe3yabTaT ACHCTBUN HAJl MAaTPHUIIAMHU
A+ (-A) =
Otger: 0
3. Ilponomxwure dpopmyiry
9.
7(A+B)=
Oteer: 7A+7B
4. Tlpopomxute GhopMyiny
5A-5B=
OTtBer: 5(A-B)
5. Tlpomomxute Gpopmyiy
2 X(4A)=
OtBet: 8A
3ananue 1. VK-1.B.1
1) Haiitu npousBenenue Matpuil A * B, rae
2 5
o -2 —4
a=( ) B= (u —z)
2 4 5 _
Otser:
(-8 4

AB = [14 13)

2) Bribepute U3 crrcka 1EU(POBbIE CPEACTBA, KOTOPHIC MOTYT
OBITH IPUMEHEHBI JUIsl pellieHns JaHHOoU 3agaun. O6ocHyiiTe
BBIOOp 1TM(POBOTO CpeicTBa

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica
10.

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMpPUMEHEHbI JIJIs1 peleHusl JaHHOo# 3a1a4yu oTHocuTcss Wolfram
Mathematica- nporpaMmmuoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA0OpP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
BH3YaJbLHBIM CONPOBOKIEHHEM.

3agadue 2.
1) Haiiti mpomsBeaenune matpuil A * B, riae

L 4 3
A=('i' 32 03) B=(1 —2)

3 0



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) Bribepute u3 cnrcka HuppoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [T PEIICHHS JAHHOH 3a1auu.

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- nporpaMmmHoe odecneyeHnne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTE€PAKTUBHBIX JOKYMEHTOB C BIYMCJIEHUSIMH U
BHU3YaJIbHBIM CONPOBOKIEHHEM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 5 0
OtBeT:
—6 6O
AB = [13 —3)

2) Bribepure u3 criricka 1udpoBbIe CPEICTBA, KOTOPHIE MOT'YT
OBbITh IPUMEHEHBI JIJIs peIIeHUs JaHHOH 3a/1a4H.

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

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIsl pellieHusl JaHHOi 3a1a4yu oTHOcHTCA Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA0OpP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM 4YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOJATOTOBKY HHTEPAKTHBHBIX TOKYMEHTOB ¢ BHIYUCIEHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

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

a=(2 72 )= i —53)

2 —4 0 _—
OTtBer:

_[—11 6
AH_( 4 22]

2) BriGepuTte 13 cnucka nudpoBbie CpeacTBa, KOTOPbIEe MOTYT OBITH
MIPUMEHEHBI JIJIs1 pelIeH sl TaHHOM 3a/1auH.

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

OtBer: K nugpoBbIM cpecTBaM, KOTOPbIe MOIYT ObITh



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

NpUMeHeHbI JJ1s1 pelleHusi JaHHOM 3aga4yu oTHOcUTCcAa Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKOIIEe
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMINBLIOTEPHOI aJiredpbl, OPUEHTHPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

3aganue S.
Haiitu npoussenenue marpun A * B, rie
2 3
4 -1 —4
T I e
1 —4 0
2 0
OrtBer:
-1 14
AB = [—2 11)

2. BoibepuTte U3 cnucka HugpoBbie CpecTBa, KOTOPbIe MOTYT OBITh
IPUMEHEHBI JIJIsl pELIEHMs] JTaHHOM 3a/1a4H.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMeHEHbI J1JI51 peleHusl JaHHoM 3a1a4u oTHocuTcest Wolfram
Mathematica- mporpammuoe odecnedyenne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (PDYHKIMA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOATr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

11.

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

2) OO6ocHyiTe KaK BEIYHCIUTD OMPEICIUTENb BTOPOTO MOPSIKA.

Ortser:

J1st Toro 4roObl BHIYUCJIMTH ONpe/esuTe/]b BTOPOro Mopsiaka
He00X0IMMO M3 NMPOU3BEJCHHUS IJIEMEHTOB IIABHOM ANArOHAJIHN
BbIYeCTh TMpPOM3Be/iecHHEe 3JIeMEHTOB BTOpOi (1M0004HOIN)
AAATOHAJIN

3ananue 2.
1) Haiitu ompenenuTens 2-ro MOpsIKa MATPUIIBI

5
4 -5
OrsBer: -22

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

OTBer:
Jli1s1 TOro 4To0bl BHIYMCIUTH ONpPeAeuTe]Ib BTOPOro Nmopsijaka

YK-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

He00X0AMMO M3 NMPOU3BEJACHHUS 3J1eMEHTOB IVIaBHOW ANATOHAIN
BbIYeCTh NPOM3BEJACHHE JJIEMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

3amanue 3.

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

s

OtBer: 23
2) OO60cHYITE KaK BBIYHCIHTD OMPEIEIUTEb BTOPOrO MOPSIIKA.

OTtBer:

Jis1 TOro 4To0bl BHIYMCJIUTH ONpeEeUTe/] b BTOPOro MOpPsaKa
Heo0XO0UMO W3 NMPOU3BeJIeHUN 3J1eMEHTOB IJIABHOM JIMATOHAJIH
BblYECTh MNPOU3BeeHHE JJIEMEHTOB BTOPOil (M000UYHOI)
AMATOHAJIN

3ananue 4.
1) Haiitu onpenenurens 2-ro MOPSIIKa MATPHUIIBI

s ol
—14 -8
OtBert: (

2) OO0oCHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeAeUTe/]Ib BTOPOro MOpsaKa
He00X0UMO U3 NMPOU3BEIEHUA IJIeMEHTOB IJIABHOM MATOHAJIH
BbIYeCTh INpPOM3BelleHHe JJeMEeHTOB BTOpPOH (M0004HOI)
AUATOHAJIHN

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

10 3

OtBer: -5
2) OO0oCHYIHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEAEHHUS )J1eMEHTOB IJIaBHOW AUATOHAIU
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

12.

1 2 -1
3aganue: nana matpuna | 3 1 2
4 -2 §5

Haiinute anrebpandeckue TOMOTHEHUS:

VK-1.B.1




OtBer: 9

OTtBer: -/
3. Aj,
Oteert: -5
4. Ay
Otger: 10
5. Ajq
OtBer: -5
UeMy paBeH ompeaeauTenb TPEYroabHOU MaTPUILbI? YK-1.3.1
13. OTBeT: onpeaenTe b TPEYTroJbHOI MaTPUIIbI PABEH
NPOU3BEIEHUIO 3JIEMEHTOB INIABHOM TUATOHAJIN.
O6o3HauuM Ay, As, ..., A, — CTPOKU MATPULIBI U €Ly; Oo; oo; Oy - VK-1.B.1
JIEUCTBUTEIbHBIC YHCIIA.
Ecnu cymecTtByer Takoit Habop unces, cpeid KOTOPBIX €CTh XOTs-
OBl OJHO YKCJIO OTJIMYHOE OT HYJISI, U IIPU ATOM JIMHEWHAS
KOMOHMHAIMS CTPOK MATPHIIBI C 3TUMHU YHUCTIAMH paBHA HYJIEBOM
14. CTpOKE:
CI’1‘41 + ﬂ,:,-‘-l: +--+ a?ﬂ‘q?ﬂ = ﬂ’
rge 0 =(0,0,..,0).
Kak B 3TOM ciryuae Ha3bpIBarOTCSl CTPOKU MaTpULIbI?
OtBer: Takune CTPOKH MATPHULIBI HA3LIBAIOTCS JIUHEIHO
3aBMCHMbBIMH
IIycTs MaTpusl A 1 A™ yIOBIETBOPSIOT YCIOBHIO YK-1.3.1
A'A1=AYTA=E, rae E — exunnunas MaTpula n -ro MopsIKa.
15. Kax Ha3pIBatOTCS TaKe€ MaTPUIIbI?
OtBet: Takue MaTpUIIbI HA3BIBAKOTCH 00PATHBIMUA MATPHLIAMHU
110 OTHOILIEHHUIO APYT K ApYyry (A — oOparnasi k A, u A —
o0parnas k A™Y).
3ananue 1. Haittu matpuiy X u3 ypaBauenust A * X = B rne VYK-1.B.1
-1 2 -7 —4
a=(5, 5) 8=( )
-2 5 —-17 -9
Otser:
1 2
x=(5 5)
-3 -1
16.

3ananue 2. Haittu matpuny X u3 ypasaenust 4 * X = B rue
_{—1 2 _(—9 —4

A_(E —4} 5_(23 10)

Otger:
_{(5 2

X = (_2 _1)

3ananue 3. Haiitu matpuny X u3 ypasHenust 4 * X = B rue




a=(3 2 =0 1)

OTtBer:
1 4

x=(25 5)

3ananue 4. Haiitu matpuny X u3 ypapaenust A * X = B, rnue
1 -2 9 6

4 :(3 —?] B:(zg 19)

OTtBer:

x=(5 %)

3ananue 5. Halitu matpuity X u3 ypaBHenus 4 * X = B, rne
1 -3

A= (2 —8) B= @.i 152)

OtBer:

x=(5% 2)

17.

Kak Ha3piBaeTcs cuctema aaredpanyecKux ypaBHEHHM, Kaxa0e U3
KOTOPBIX SIBJIAETCS JIMHEHHBIM?

OtBer: Takasi cucTeMa ypaBHeHU HA3bIBACTCH CUCTEMOM
JINHEHHBIX aJIre0pan4ecKux ypaBHeHH

VK-1.3.1

18.

Kakue MeToIbl perieHus CUCTEM JIMHEHHBIX aJlreOpanvecKux
YpaBHEHUI BaM U3BECTHBI?

OtBer: MeToabl pelIeHUs1 CUCTEM JIMHEHHBIX ajlredpanvecKux
ypaBHeHuii: Mmeroa Kpamepa, meron I'aycca, MeTox MAaTPpHYHBIX
ypaBHeHHIi (C MCMOJIb30BAHHEM O0PATHOM MATPHUIIbI).

VYK-1.B.1

19.

CpaBHuTE yC10BUS IPUMEHEHUSI METO/I0B PELLIEHUS CUCTEM
JUHENHHBIX ypaBHeHUH. Kakoil MeTo]| peleHus: cucTeMbl IMHEHHBIX
anredpandyeckux ypaBHEHUH IPUMEHSIOTCS B TOM ClTy4yae, €Ciu
OTIpeeNUTENb MaTPUILIBI CHCTEMBI paBEH HYJIIO?

Oteer: Ecin onpeneanTes b MATPULBI CHCTEMbI PABEH HYJIIO,
TO NPUMEHSAETCH TOJAbKO METO/ UCCJIeJ0BAHUA CHCTEMbI
JIMHeHbIX ypaBHeHuil ['aycca, ipyrue Meroanl (MeTOx
Kpamepa n MeToa MATPHYHBIX YPABHEHHUI) MOTYT
NPUMEHATHCS NPU YCJI0BUH, YTO MATPHLA CUCTEMBI
KBaJlpaTHas ¥ ONpeJe/INTe/b e¢ He PABEH HYJII0.

VK-1.3.1

20.

CpaBHuTE yC0BHS NPUMEHEHHSI METOJIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUMN. Kakoil MeTOo | peleHns CUCTEMBbI TMHENHBIX
anreOpanyecknX ypaBHEHUH PUMEHSIOTCS B TOM ciydae, €Clid
MaTpulla CUCTEMBI HE SIBJISIETCS KBaIpaTHON?

Otser: Ecim MmaTpuua cucremMsl He KBaapaTHas (T.e.
KOJIMYeCTBO HEU3BECTHBIX M KOJINYEeCTBO YPABHEHHIT He
COBINA/IAI0T), TO NPUMEHsIeTCS TOJIbKO MeTO/ MCCIe/I0BAHUS
CHCTEMBI JIMHEHHBIX YpaBHeHuil I'aycca, 1pyrue Meroasnl
(meTox Kpamepa u MeTox MAaTPpUYHBIX YPABHEHHIT) MOTYT
NPUMEHAThCS MPH YCJI0BUH, YTO MATPULIA CHCTEMBbI
KBA/IPATHAS M ONpPeJe/INTeIb e¢ He PABeH HYJII0.

YK-1.B.1

21.

ITpu kaKOM yCJIOBUM OJTHOPOJHAs CUCTEMA JIMHENHBIX YPaBHEHUI
MMEET HEHYJIEBOE penieHue?

VK-1.3.1




OTtBer: OgHOpOAHAS cHCTEMA JIMHEHHbIX YPABHEHUI UMeeT
HEHYJIeBOe pellleHHue TOr/1a U TOJAbKO TOr1a, Koraa eé panr
MEeHbIIIe YN CJIa HeU3BeCTHBIX.

22.

Kak Ha3bIBaeTcs 1ByMepHas CUCTEMa KOOPAMHAT, B KOTOPOU
Ka)Kasi TOUYKa Ha IIJIOCKOCTH ONPEAEIAETCS ABYMS YUCIaMHU -
HOJIIPHBIM YIJIOM U MOJISIPHBIM pagnycom?

OtBet: Takasi cucTeMa KOOPAUHAT HA3bIBAETCS MOJISIPHOM
CHCTEMOIl KOOPAUHAT.

YK-1.B.1

23.

Kak Ha3piBaeTcs cuctemMa KOOpJIMHAT, B KOTOPOH KaXk/1asi TOUKa B
POCTPAHCTBE OIpeeIisseTcs TpeMs yuciamu - (I, 6, @), rae r—
paanyc-BeKTOp TOYKHU, 6 U ¢ — 3€HUTHBIN U a3UMYTaJIbHBIN YTIIbI
COOTBETCTBEHHO?

OtBer: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcsl chepudeckoi
CHCTEMOI KOOPAUHAT.

YK-1.3.1

24,

Urto Takoe BeKTOp?
OtBet: BekTOpOM Ha3bIBaeTCsl HANIPABJIEHHbIH 0TPE30K.

YK-1.B.1

25.

Kak Ha3bIBaeTCs BEKTOP, HAYaJ0 KOTOPOTO COBIIAJACT C €ro
KOHI[OM?

OTtBeT: BekTOp, HAYAJI0 KOTOPOI0 COBIAIAET C €ro KOHIIOM,
HA3bIBAETCS HYJEBBIM BEKTOPOM.

YK-1.3.1

26.

[To xakoii popmyre onpenensiercs CKalsipHOe IPOU3BeICHUE
BEKTOPOB?
OtBer: CkajsipHOe IpoU3BeeHIE BEKTOPOB ONpeae/sieTcs 1mo

dopmyae lal = |E| * COS @

YK-1.B.1

27.

[To xakoit popmyse BBIYUCIACTCS CKATSIPHOE MPOU3BEIACHHE

BCKTOPOB F ub , €CJIM U3BCCTHBI KOOPAWHATEI BEKTOPOB B
nekaptoBoi cucteme (B cucteme : 0X, Oy, 0z)

Oteer: CkansipHoe Npou3BeleHHEe BEKTOPOB OIpenessieTcs 1Mo
dopmyne a b, +a,b, +a b,

YK-1.3.1

28.

ITo xakoil popmyse BBIYUCIIAETCS BEKTOPHOE MMPOU3BEICHHE
BEKTOPOB, €CJIM U3BECTHBI X KOOPAUHATHI B IEKAPTOBOM CUCTEME
koopauHaT (X, Y, 2)?

OtBer: BekTOpHOE NpoN3BeeHHE BEKTOPOB ONpPeAeIsieTcs 1o
dhopmyae
i j k
X M 5
Xn Va e

VYK-1.B.1

29.

[To xakoii popmyrie onpenenseTcs MOy BEKTOPHOTO
IIPOU3BENIECHUS BEKTOPOB?
Otser: BesmunHa MoOyJ/1s1 BEKTOPHOI'O NPOM3BeACHUS

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

VYK-1.3.1

30.

Yemy paBHO pacCTOSHHME OT TOYKH JI0 IPSIMOI?
OTtBet: PaccTosiHuEe OT TOYKM /10 MPSIMOM PABHO JJIMHE
NeprneHInKYJIsPa, ONYIMIEHHOr0 U3 JaAHHOW TOYKH HA NPAMYI0.

VK-1.B.1

31.

3ananre 1. CocTaBuUTh ypaBHEHUE MPSMOM MPOXOASAIIEH uepes
x+2 y—9

Touky M(2,4) v nepreHuKyISIPHON IIPAMOIA T .

VK-1.3.1




OtBer 3ammcaTh B BHUAE YpPaBHEHHUS TPSMOW C  YIJIOBBIM
K03 uUIIeHTOM

Otsert:

¥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 BHUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmeHTOM

OrtBer:

¥=1,25x—5,25

3aganue 3. CocTaBUTh YpaBHEHHE MPSIMON MPOXOMSIICH uepes

. L xt+le6 y—9
touky M(—1,—3) u napawiensHoi mpsMoit . =
OtBer 3ammcatb B BHUJAE YPaBHEHHS NPSAMOH C  YIJIOBBIM
KO3 hUIIIEHTOM
Otser:

¥y=1,25x—1,75

3ananne 4. CoCTaBUTh ypaBHEHUE MPSMOM MNPOXOASAIIEH uepes

touky M(1,—1) u nepneHMKyYISPHOI npsAMOi ¥ = —5x + 2,
OtBer 3ammcarth B BHJAE YyPaBHEHHS MPAMOW C  YIJIOBBIM
KO3 hUIIIEHTOM

OrtBer:

¥y=02x—1,2

3amanne 5. CoCTaBUTh ypaBHEHHE MPSMOM MPOXOASAIICH uepes

. Lx+1 v—6
touky M(3,1) u mepreHIuKyISIPHON MPAMOi —5 = —4
OtBer 3amMcaTh B BUJE YypPaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 uUImeHTOM
Otser:

¥y=—1,25x+4,75

32.

Kakum ypaBHEHHEM OMUCHIBACTCS TUIOCKOCTD B IEKAPTOBBIX
KoopauHaTax (X, Y, z)?

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

YK-1.B.1

33.

ChopmynupyiiTe  HEOOXOIUMOE W  JIOCTATOYHOE  YCJIOBHE
NapauIeIbHOCTH MPSIMON U TUIOCKOCTH.

Otsert:

J1st Toro, 4ro0pl NpsiMasi U MJIOCKOCTh ObLIM NapajljiejbHbI,
HE00X0AMMO M JO0CTAaTOYHO, 4YTOObI BEKTOP HOPMAJIM K
IVIOCKOCTH M HANPABJAIIMHA  BEeKTOpP MNpAMOH  ObLIM
NepHeHIuKyJIAPHEL.

VYK-1.3.1




34.

KakuM ypaBHEHHEM OIMCBHIBACTCS IIpsAMas, MPOXOMAAINas uepe3
TOYKy (Xo, Yo, Zo) M HMeEIOIIas HANpPaBJSIONMA 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

YK-1.B.1

35.

Kaxum YPaBHCHHUEM OIIMCBIBACTCA IIpsAMast, IpoXoAaiias 4€peE3 ABC
TOUKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OTBeT: YpaBHeHHe NPSIMOi, POXOAsiIel Yepe3 ABe TOYKH (X1,
xT® _ ¥T¥) _ ETE)
i3—x] ¥r—r1 Z1TE]

Y1, Z1) u (X2, Y2, Z2) ©”MeeT BU]

VK-1.3.1

36.

Kakum 00pa3oM MOKHO 32/1aTh MIPSIMYIO C TIOMOIIBIO IBYX
IUIOCKOCTEH?

OTtBeT: YpaBHeHHE ABYX NepeceKaloMnXcs MJI0CKOCTeH — 3To
ypaBHeHHe MPSIMOIi B MPOCTPAHCTBE

YK-1.B.1

37.

C noMoIbio Kakoi (popMyITbl MOKHO HANTH yrojl MeXIy

PSAMBIMH?

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

— 2
@ Tailiazr

rae iy M i, — HAMPaBJIAIOIINE BEKTOPbI

NPSAMBIX

VK-1.3.1

38.

Hopwmaib k mimockoctu umeet koopauHaTtel (A, B, C); koopauHaThl
HaIMpaBJISIoNEro Bekropa npsmoii (I,m,n)/

C noMo1bio Kakoil popMyITbl MOKHO HAMTH yroil MEXIY MPSIMOH U
IJIOCKOCTBIO?

OTBeT: YyroJ Me;K1y NpsiMOii H IVIOCKOCTHI0 MOKHO HAWTH U3

(opmybl

. |Al + Bm + Cn|
sing =

VAT + B2+ 212+ m? + n?

VYK-1.B.1

39.

[To xakoit popmyse MOKHO OTMPEAETUTh PACCTOSIHHE OT TOUKH J10
ILJTOCKOCTH?

Otset: PaCcTosinMe 0T TOYKH JI0 MJIOCKOCTH PABHO
|Axy+By, + Cz,+D|
VATFET+CT
(Xo, Yo, Z0) KOOPAMHATHI TOUKH.

,tae (A, B, C)- koopauHATBI HOPMAITH K IIOCKOCTH;

YK-1.3.1

40.

Hanuinte kaHOHUYECKOE YPaBHCHUEC SJIIUIICA.

Oteer: Kanonnveckoe ypaBHeHHe JUIMIICA HMEET BU/L
2 y?
az b2

YK-1.B.1

41.

Hamnummre kaHOHWYECKOe ypaBHEHHUE TUIIEPOOPHI.
OtBer: KaHoHMYecKOe ypaBHeHHUE TUNepO0JIbI MMeeT BU/

YK-1.3.1

42.

Hanummure kaHoHNYeCcKOe ypaBHEHHE apadoibl.
OtBer: KaHoHN4YecKkoe ypaBHeHHe NapadoJibl HMeeT BH/
y:=2px

VK-1.B.1




Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Ne i/

[lepeuens BompocoB (3agau) it 3auera / audd. 3agera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeyenp TeMm [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHp TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

KypCcoBOil paboThI

[IpumepHsbIil TepeyeHb TEM I KYpPCOBOTO IPOSKTHPOBAHMUS/BBITIOTHEHUS

Y4eOHBIM IIIAHOM HE IPEAYCMOTPEHO

Bompocer st mpoBeneHUs TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeCTaBICHBI B Tabnwuie 18.

Tabnuna 18 — [IpumepHbIil IepeyeHb BOPOCOB JIs TECTOB

No . Kon
[TpumMepHEIil TepeyeHb BOIPOCOB JJIsl TECTOB
/11 WHJUKATOpa
1 | Mana matpuna 1) a, YK-1.3.1
2) -ap
_(“11 ﬂ'f1:)
A= .
33 Qg 3) a
11
E€ anreOpamveckoe
JIOTIOTHEHHE A, 4)  —ay
BHO. ..
PaBHO Otget: 3)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NpPaBUJIbHBIM OTBET M 3alUIIMTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
2 | U3 npuBeaéHHBIX dy;  djp YK-1.B.1
d d
MaTpul] 0OpaTHbIE 1) 21 22
0 as,
CYILIECTBYIOT Y
MaTpHII. . . 0 0 ay
2) |0 0 ay
0 0 ag




dg9 dyp A3
3) 0 a;, ay
0 0 a;,
1) Q12 43
4) (ﬂzl Qaa ﬂ:a)
0 0 0
OTtBet: 3)

(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kakum merogoMm | 1) T. Kpamepa YK-1.3.1
MOYKHO pEIuThH 2) K. ®. ayeea
CUCTEMY,
OTIpE/ICTNTEIh 3) ¢ moMoIIbI0 00PAaTHOW MAaTPHIIBI
OCHOBHOW  MaTpPHUIIbI 4)  mo0BIM CIIOCOOOM
KOTOPOM PaBEH HYJIIO
OtBet: 2)
(Unctpykuus: Ilpountaiite Tekct, BbIOEpUTE
MPABWIbHBII OTBET U 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
Cucrema coBmectHa | 1)  Oombiie 1 VYK-1.B.1
TOTJIa ¥l TOJIBKO TOTAQ, | 2) PaHr MAaTPHIIbI CHCTEMbI PaBeH
Korja... PaHry paciIMpeHHO MaTPHIIbI
CHCTEMBbI
3) panr paseH 0
4)  panr paseH |
OtBet: 2)
(Muctpykuus: IlpounrtaiiTe TEKCT, BBIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
JI1st BEKTOPOB @ U b | 1) BeKTOpHI MepreHIMKYISPHEI YK-1.3.1

2) BEKTOPbI MapalieIbHbI




BBITIOJIHAKOTCA

YCIIOBUS:

by _by _ be

3) BEKTOpPBl HE MOTYT JIe)KaThb Ha OJIHON

IpsIMOM

4) BeKTOpbI

JexaT Ha OJHOH npsAMoil

OrtBer:2) 4)

[ Ly a )
* ¥ z (Uuctpykuust: [IpounTtaiite TekcT, BeIOEpHTE
TOTJA. ...
IIPaBWJIbHBIE BapUAHThl OTBETOB U 3aIllULINTE
apryMeHTHlI, 000CHOBBIBAIOLINE BBIOOD
OTBETOB)
Bekropnoe 1)  KoIMHeapHOW IUIOCKOCTH, B KoTopoit | YK-1.B.1
MIPOU3BEICHNE JeKaT MePeMHOKaeMbIe BEKTOpa
BEKTOPOB a U b — 5To 2) TNepNeHIHKYJISPHbIH TJIOCKOCTH, B
KOTOPOii JIeXKaT TMepeMHOKaeMble
BEKTOD... BeKTOpPbI
3) wHynesoi
4)  coBmagaroIui c OJIHUM u3
MEPEMHOKAEMbIX BEKTOPOB
OtBeT: 2)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
[IPABWIbHBIM OTBET W 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
PaccrosiHue OT TOYKH 1) |Axg+Byp+C] YK-1.3.1
A2 +R2 a2+ 2
10 TUIOCKOCTU MOYHO VAS+BVAT+C
BBIUHCIIHUTD o 2) A A+B  Bo+C  Ca
[ [
Z z z z z 2
dopmyie... \JIAJ_+E'J_ +f:l-\||1r12+5'2 +C3
3) |A$u+B_‘I.’u+CZu+D|
VAZ+BZ +C2
Am+Bn+C
4) o
VAT BT +C5ym”™n"+p~
OtBer: 3)

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE

HpaBI/IJ'[BHI)II\/’I OTBCT M 3alIMIIUTE apryMCHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

8 | 'eomerpuueckoe 1)  rumepbomoit VYK-1.B.1
MECTO TOYEK .
2) mapaboJoii
IUIOCKOCTH, cymma
paccTostHui or | 3)  OKPYXKHOCTbIO
KQKIOH M3 KOTOPBIX | 4)  3pammcom
A0 ABYX JaHHBIX
. | OTBer: 4)
TOYEK 3TOM
MJIOCKOCTH ectb | (MucTpykuus: Ilpountaiite Tekcrt, BbIOEpUTE
BEJIMYMHA NPaBUIBHBIA OTBET M 3alUIIUTE apTyMEHTHI,
[OCTOSIHHAS, 000CHOBBIBAIOIINE BEIOOP OTBETA)
Ha3bIBACTCH. ..
9 | Haittu ypaBHEHHE 1) x+1  y-2  z—4 VK-1.3.1
- o -3 2 4
NPSMOM, TTPOXOASIIEH
qyepes TOUKY 2) x+1  y+2  z+4
3 2 4
A(—1;2; 4),
HEePIEeHIUKYISIPHO 3) x-1__y-z z—4
-3 -2 —4
IJIOCKOCTH
3x-2y-4z+1=0 4) EroyE_Et
-3 -2 -4
Otser: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 YK-1.B.1

JIMHENHBIX YPaBHECHHUU

METOJIOM l'aycca

x+ytz=-2
2x —y + 3z =-10
—x+2y—=z=5

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

Otget: 1)




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

000CHOBBIBAIOIIINE BHIOOP OTBETA)

11 | Beruucnuth -1 -6 YK-1.3.1
D (7 %)
2 -1y /1 -2 2 72
(1 2)(3 2) ) [1 ﬂ)
o 0
3y ()
7 2
9 (G 5
Otget: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
12 | dana marpuna 1) a,, YK-1.B.1
LTI T 2) —ap
A_(a,:l a::)'
3) Qi
E¢ anrebGpanueckoe 4)  —ay
JIOTIOJTHEHUE Ay
OtBet: 2)
paBHoO. ..
(Muctpykumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
NPaBUIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
13 | Marpuna A7 1) At-axa-at VK-1.3.1

Ha3bIBAETCsI 0OpaTHOM
maTpulie A, eciu

BBITIOJIHACTCS YCIIOBUC

2) At-A=1
3) A'-A=A-A'=E
4 At-A=0

OTtBer: 3)




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

000CHOBBIBAIOIIINE BHIOOP OTBETA)

14 CKaJIS'IpHBIM 1) |c_£| |E| ArCCOS o VK-1.B.1
IIPOU3BEIEHUEM BYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseiBacTCA 3) |E||E| cos
4KCII0, PABHOE. . .
4) al |b|tgcx
Otget: 3)
(Muctpykuus: IIpounrtaiiTe TeKkcT, BbIOEpHUTE
IPaBUIbHBIM OTBET M 3AIUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
15 | Yemy pagao | 1) O YK-1.3.1
CMEIIIaHHOe
2) 1
IIPOU3BE/ICHUE
BEKTOPOB 3 -2
aba 4 2
Otget: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
16 | VpaBuenwe mnpsamoii, | 1) (x—a)+(y—b)=0 VK-1.B.1
MPOXOIAIIEH  Yepe3 2) - —m
IBE TOYKH MOKHO ¥rmyio o owTa
COCTaBUTH 110 3) A[x — xl}j —|— B[:u'— };rﬁ] =0
dopmyre. ..

4) }r—}ru=k(x—x[,)
OrtBer: 2)

(Muctpykuus: IlpounrtaiiTe TeKCT, BbIOEpHUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

17 | I'eomerpuueckoe 1) TIlapabony YK-1.3.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXXHOCTB
XapakTepU3yroT
SKCUEHTPUCHUTET & >1 3)  rumepboay
HpeJCcTaBIsieT co00M 4)  swmnc
Ortser: 3)
(Muctpykuus: IlpounrtaiiTe TeKCT, BBHIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
18 c 1) neiCTBUTEIBHOM OCHIO YK-1.B.1
OtHomieHne —
4 2) aCHUMIITOTOM
Ha3bIBAETCH. ..
3) IKCHEHTPHCHTETOM
4) (oKaIbHBIM PAIHLYCOM
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
19 | Haiitu  ypaBHeHue 1) x+l  y-2  z—4 VK-1.3.1
. . 3 -2 -4
NPSIMOM, TTPOXOISIIEH
x+1 v+2 z+4
qyepes TOUKY | ) = =
3 2 4
A(—1;2;4),
x-1 v—2 -4
HEepIEeHIUKYIISIPHO 3) T . .
TUIOCKOCTH
4 x+1  y+2  =+4
3x-2y-4z+1=0 ) 3 5 4
Otget: 1)

(Muctpykuus: IlpounrtaiiTe TeKCT, BbIOEpHUTE

HpaBHJ’ILHLIfI OTBCT U 3allMIINUTC ApPTYMCHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

20 | Onpenenuth Kakoe 1) 1% +y2-8x=0 VYK-1.B.1
ypaBHEHUE JTUHUT . _
2)  x=-=,/25— 37
COOTBETCTBYET 3
napabore. .. 3)  -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
OrtBer: 4)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
21 | Pemmwmth cucremy | 1) x=0,y=1,z=-2 YK-1.3.1
JUHEHHBIX YpaBHEHHM 2)  x=0,y=-1, 7=2
METOZIOM l'aycca
x+ v +z=2 3) X:O, y:]., z=2
2x —y+3z=10
—x+2y—z=-5 4) XZO, y=- 1, z=3
Otset: 4)
(Muctpykuust: IIpounrtaiiTe TeKCT, BBHIOEpHTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
22 | BpuuciauThb YK-1.B.1

G )G %)

D ()
2 (5 o)
» (G %)
5 (2 7)

OtBet: 2)




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

000CHOBBIBAIOIIINE BHIOOP OTBETA)

23 | Kakas u3  Touek | 1) (0O;3) YK-1.3.1
JSKUT Ha mpsimon y = | 2) (-1; 3)
—2x +1? 3) (2;3)
4) (=2;5)
OtBer: 2) 4)
(Uuactpykuus: IIpounTtaiite TekcT, BhIOSpUTE
NPaBUJIbHBIC BAPUAHTHI OTBETOB W 3aIUILIUTE
apTyMCHTBHI, 000CHOBBIBAIOIINE BBIOOD
OTBETOB)
24 | Tlpsmasy =2X +5 1) tg(5) YK-1.B.1
o0pazyer ¢ 2) t9(-2)
HOJIOKUTEIIbHBIM 3) arctg(2)
HarpaBJIEHUEM OCH 4) tg(2)
OX yron a, paBHblii... | OTBer: 3)
Wuctpykuums: IlpountaiiTe TEKCT, BBIOCpUTE
NPaBUIBHBIA OTBET M 3aIlUIIUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
25 | Yron MEKIY | 1) tgeg= ‘11‘:5 YK-1.3.1
PSIMBIMH
y=x+1y=5+3| 2 Tgip=‘1i_:5
oTpenensercs o )
dbopmyre: 3) tw'e= ‘li_J.ls-l_—E:EI-}
Y we=|i
Otget: 1)

Wuctpykuus: IlpountaiiTe TEKCT, BbIOEpUTE
MIPaBUJIBHBIN OTBET W 3AlMIIATE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




26 | Ipu pelieHu 1) 5 3‘ YK-1.B.1
a8 7
CHUCTEMBl  JIMHEWHBIX
o 1 3
aBHEHUI
o 2 [, 5
{ x;+3x,=5
4x,—Tx,=8 © 3 |5 3‘
g -7
MIPaBHITY Kpamepa
OTIpeIeIUTEINb A 4) 1 5‘
4 3
MMeEET BUJI:
OrtBert: 2)
Wuctpykuus: Ilpounrtaiite Tekct, BhIOEpUTe
MPaBUJIBLHBIN OTBET W 3alMIIUTE APTYMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

27 | Ilpn perieHnn 1) (2;-1) YK-1.3.1
CUCTEMbI  JIMHEHHBIX 2) wmerox Kpamepa HenpumMeHHM
ypaBHEHHI 3) (12
{3‘[14'23‘5::':I 4) (2;1)

4x, +8x, =1
B Otger: 2)
METOROM Kpawepa WNuctpyknus: [lpountaiite TekcT, BbIOEpUTE
MOJTY4€EH OTBET. ... .
MPABWIBHBIN OTBET W 3alMIIUTE apTyMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)

28 | Pemuth CHCTEMY 1) (1;0;0) YK-1.B.1
JIMHEHHBIX YpaBHCHUH 2) (0;1;0)
meromom Kpamepa: 3) (0;0;1)

Xy tx;—x3=0 4) (1;0;1)
2x,—x, +tx;=3
v : OrtBer: 4)

g~ 2x, +xg =2

Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
[IPaBUJIBHBIM OTBET U 3AlMILIUTE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




— BT

29 | IToka3arenpHas 1) V2e's YK-1.3.1
(dopMa KOMILIEKCHOTO — an
2) 2et
yucna o
. Pais
= -1 + | uMeeT BUL; 3) W2e:=
4) \V2e 5
OTtBer: 2)
Wuctpykuus: IlpountaiiTe TEKCT, BBIOEpUTE
NPaBUWIBHBIA OTBET M 3aIlUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
30 | Monyinb 1) 0 YK-1.B.1
KOMILIEKCHOTO YHCTIa 2) 1
= —i paBeH: 3) 2
4) 5
OtBeT: 2)
Wnctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
MPABWIbHBII OTBET U 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
Kakoii meton 1) OIIPEICTUTEND | 2) Kpamepa YK-1.3.1
PELIEHHSI CUCTEMBI CHCTEMBI PaBEH 6
JIMHEWHBIX 3) ompeaenuTens | 4) [aycca
anredpandecKux CHCTEMBI paBeH
YpaBHEHUU HYIIIO
PUMEHSIOTCS B TOM 5) Martpuna He | 6) OOGpatHo#
cilyyae, eclly ... KBaJ[paTHast MTPHIIBI
OtBer
1) 2)
1) 4)
1) 6)
3) 4)
5) 4)
(Uuctpykums:  IlpoumTaiiTe  TEKCT W
yctaHoBUTE cooTBercTBUE. K Kaxmoif
MO3WIIMY, JaHHOW B JIEBOM CTOJOIIE,




noA0epuTe COOTBETCTBYIOIIYIO IO3HLUIO
(MM HECKOJIBKO COOTBETCTBYIOLIMX) B

MIPaBOM CTOJIOIIE)

Pemnre MmatpuyHoe
YPaBHEHHE.
BrimosnauTe
IIPOBEPKY.

Hatitn matpuny X w3 ypaBuenus 4 =X = B | YK-1.B.1
rie
-1 2 /-9 —4
A_{E —4} 5_(23 10)
OtBer:
_ {5 2
x= (_2 _1)

(ITpounTaiiTe TEKCT M 3aMUIINTE Pa3BEPHYTHIN
000CHOBAHHBIN OTBET).

[Ipumeyanue: cucteMa OLIEHUBAaHKS TECTOBBIX 33JaHMI:

Or1leHKa TECTOBBIX 3aJaHUI
OaJUIbHAs IIKaIa

XapaKkTeprCTuKa 3a/1aHui

ITonHOE coBIIaieHNEe ¢ BEPHBIM
OTBETOM OlleHuBaercs |
6amom/

HEBEpPHBIN OTBET WJIU €TI0
orcyrcTBue — () 6aIoB.

1 tum)

3agaHre KOMOMHUPOBAHHOTO TUIIA C BELIOOPOM OJTHOTO
BEPHOI'0 OTBETA U3 NMPEAJIOKEHHBIX U 000CHOBAaHUEM BbIOOpA
CUMTAETCs BEPHBIM, €CIIU MPaBUWIBHO yKa3aHa Ludpa u
IIPUBE/IEHBI KOHKPETHBIE apTyMEHTbI, UCIIOJIb3yEMbIE IPU
BBIOOpE OTBETA.

3amanue ¢ BHIOOPOM OJHOTO BEPHOT'O OTBETA U3
IPEUIOKEHHBIX CUMTACTCS BEPHBIM, €CIIM MPABUIIBHO yKa3zaHa

uugpa

[TonHOE coBnajieHue ¢ BEPHBIM
OTBETOM

ouieHuBaercs 1 6amiom, eciu
JIOTTYIIIEHBI OMIMOKHU VITH OTBET
orcyrcTByeT 0 6a10B.

2 Tvm)

3agaHe KOMOMHMPOBAHHOTO THIIA C BBIOOPOM HECKOJIBKUX
BapHMaHTOB OTBETAa U3 NPEUIOKEHHBIX U Pa3BEPHYTHIM
000CHOBaHMEM BbIOOpa CUMTAETCS BEPHBIM, €CIM INPaBHIBLHO
yKa3aHbl HUQPBI U

IIPUBENECHB KOHKPETHBIE APIYMEHTHI,
BbIOOPE OTBETOB.

HCIIOJIB3YCMBIC TIPpU

3amanne ¢ BHIOOPOM HECKOJIBKHX BEPHBIX OTBETOB
U3 TPEUIOKEHHBIX CUMUTAETCS BEPHBIM, €CIU MPaBUIBHO
YKa3aHbI HUPPbI

«[Toxnoe COBINAJICHUE C
BEPHBIM OTBETOM OI[CHHBAETCS
10aj;IoM, HEBEpHBI  OTBET
wm ero orcyrcteue - 0
0aJIIIoB»

3 Tun) 3agaHWe 3aKpHITOTO THIA Ha YCTaHOBJICHHE
COOTBETCTBUSI CUUTAETCS BEPHBIM, €CJIM YCTAHOBJIEHBI BCE
COOTBETCTBUSl  (MO3UIIMM W3 OJHOTO CTONOIIA  BEpPHO
COITOCTABJICHBI C TIO3HUIIUAMH JIPYrOTo CTOJI0IA)

«ITomHOE COBITafEHNUE C
BEPHBIM OTBETOM OIICHHUBACTCS
10anom, eciu JOMmyIIEeHbI
OLIMOKH WJIA OTBET
orcyTcTByeT — 0 0amioB.»

4 tun) 3amaHue 3aKpHITOrO TUNA HA YCTaHOBJIEHHUE
[IOCJIEIOBATEIbHOCTH CUMTACTCS BEPHBIM, €CIH IPABUIIBHO
yKa3aHa BCs IIOCJIEI0BATENBHOCTD LUDD.

«ITpaBHIIbHBIN
OTBET 3a 3a/laHNE OLICHUBAETCS

5 tum) 3agaHue OTKPHITOrO TUIA C Pa3BEPHYTHIM OTBETOM
CUMTAETCS BEPHBIM, €CJIM OTBET COBIMAJACT C ATAJOHHBIM IIO




Or1leHKa TECTOBBIX 3aJaHui

XapaKTepruCTUKA 3aIaHui
OaJUIbHAS IIKAIA PaKICp Al
B 3 Oainia, COJICP)KAHUIO U TOJIHOTE.
€CJIM JIOTYIIIeHa OJTHA OITHOKA

\
HETOYHOCTE \ OTBET
MPaBWIbHBIN, HO HE TOJIHBIN -
1 Oamn,

€CJI JIOMYIICHO

6omaee 1 ommobku \ oTBET
HETPaBUIIBHBIN \ OTBET
orcyTcTByeT — () 0amiony.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PabOT
1 Jluneiinas anreOpa
2 AHanuTuyeckasi FTeOMeTpUs
10.4. MeTtoauueckre  MaTepuaibl,  OMNpEACNSAIoIUe  MPOUEAYpPhl  OICHUBAHUS

WH/IMKATOPOB, XapaKTEpU3YIOMIUX JSTanbl (HOPMUPOBAHHS KOMIIETCHLIMH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPAAOK M IPOLERYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUYHON aTTeCTaluy 00y4JaroIInuXCs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00yYarOMIUXCSl 0 OCBOCHUIO UCIUILTUHBI
(Huoice npusoosmces pekomenoayuu no COCMagieHuo 0anHo2o pazoena)

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTtepHuana (eciu npedycmMompeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO MO TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mpoliecce JIEKIHs BBITOTHSAET METOI0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MHpOpMaIMoHHYI0 (QyHKIUHU. JIeKus packpbpiBaeT MOHATHIHBIN ammapat
KOHKpPETHOW 00JacTH 3HaHWS, €€ TPOOJIeMBI, JaeT IEIbHOE MPEJICTABICHUE O JUCITUILIAHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCHUTITMHAMH.

[IiranupyemMble pe3yIbTaThl IPU OCBOSHUH 00YYAIOUIMMHUCS JESKIIMOHHOIO MaTepHaa;

— TIONy4YeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX OIPEEISIETCS 1IEIEBOM YCTAHOBKOM K KaX/10M KOHKPETHOU TEME;

— TOMy4YeHHE OMBITa TBOPUYECKOHN pabOTHI COBMECTHO C MPEIOaBaTeIeM;

— pa3BuTHE MNpPOQECcCCHOHANBHO-IETIOBBIX  KAuecTB, JOOBU K  TpeaMeTy U
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIITICHHS.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEpECca, HEOOXOIUMOTO IS CAMOCTOSTEIHHOW paOOTHI;

— TIONyYeHWE 3HAHWW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKH W TEXHHKH U O
MIPOTHO3E WX Pa3BUTHS HA OJIMKANIIINE TOIBI;




— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIOKECHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTH KX B  Pa3jIM4YHBIX
dbopmynHupoBKax);

— IOJIy4eHHE TOYHOI'O IOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIeKUMOHHBI  MaTepHuad MOJXKET COIPOBOXKAATHCS JIEMOHCTpAaUMEd  ClIalioB U
UCTIOJIB30BAaHUEM DPA3aTOYHOIO MaTepualia IpH MPOBEIEHUH KOPOTKHX TUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHMSI OTJICJIbHBIX TEMATHK 110 TUCLIMITIIMHE.

CrpykTypa npeocTaBiaeHUs JIEKIUNOHHOTO MaTepuaIa;

-OnpeneneHus MaTeMaTUYECKUX TEPMUHOB.

-OopMyIIUpOBKA TEOPEMBI.

-Jloka3aTenbCTBO TEOPEMBI.

-Mimoctpupyromuye npuMepsl.

11.2. Metoauyieckue ykazaHUs UIsi OOYYAIOIMIMXCS MO TPOXOXKICHUIO MPAKTHYCCKHX
3aHATHH (eciu npedycMompeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHe)

[IpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
mpolecca, 3aKIII0Yaroniasicsl B BHITOJTHEHUN 00Yy4alOIIMMUCS 10 PYKOBOJICTBOM IpenoaBaTens
KOMIUIEKCa YYEeOHBIX 33aJaHUN C IETbI0 YCBOCHUS HAyYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH JEATEIbHOCTH.

[enpro MpaKTUYECKOTO 3aHSITHS TSI 00YYAOIIErocs SBISCTCS MPUBUTHE 00YIAFOIIHMCS
YMEHHI U HABBIKOB MPAKTUYECKOU NEATEIBHOCTH 110 U3y4aeMOW TUCIUIUINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00yUYAIONTUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKperuieHue, yriayOJleHue, pacliMpeHHe M JAeTaju3alus 3HAHUW TNpU PelIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILUICHHUS,
TBOPYECKOU aKTUBHOCTH,;

— OBIIQJICHHE HOBBIMH METOJaMH ¥ METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
JUCIUILINHBI,

— BBIpa0OOTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIECHMSI IOJYyYEHHBIX 3HAHUW IS
BBITIOJTHCHMS 33 TaHMUI;

— ofecrnieueHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaTbHOU (Gopm
o0OyueHusl.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTuyeckne 3aHATHA HAYMHAIOTCA C 3alHCH B OKypHalT MpPENoJaBaTels
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTeM O0BSABISAETCS TeMa MPAKTUUECKUX 3aHATHH.

[IpenogaBaTensb YMTAeT yCIOBHE 3a7add U TpeUIaraeT CTYACHTaM CaMOCTOSITEIBHO
PeLuTh 3aj7jauy, UCIIOb3Ys 3HaHUS, OJYyYEHHbIE CTY/I€HTOM Ha JieKuuu. CTyJeHT, KOTOPBIH
MEPBBIM PEIIWII 3a7ady, BBI3BIBAETCS K JOCKE. B ciydae ecim CTyIEeHT NMpaBHIIbHO PELIHII
3ajady, OH nmoay4aer 5 OamoB. Ecnu cTyneHT pemiaer 3a1ady ¢ MOMOIIbIO MPENoAaBaTes,
TO moiy4yaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYACHTOB (BKJIOYas OLIEHKY
MIOCEIIAeMOCTH) TepeBoJiATCcs B OOHychl (kadectBO) oT O mo 5 OGamioB. DT OOHYCHI
N00aBIAOTCS K 001Iel cymme 0ayioB B paMKaxX MOJYJIbHO-PEHTUHTOBOI CHCTEMBI.

CryneHtaMm BbIIaeTCs JIOMalllHee 3aJlaHhe B BUAE 33/a4, KOTOpbIE OHM CHAIOT B
YCTaHOBJIEHHBIE CPOKH.

11.3. MeToauueckue yKazaHus ISl OOYYAIOIIUXCS IO TPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENBHON pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
33JIJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIoAaBarelisi, HO 0€3 ero HemocpeJICTBEHHOTO
y4acTusl.



Jnst oOyyaromuxcst mo 3aoyHoOi (opme OOy4eHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecoo0pa3Hoe IIaHupOBaHUue pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMU NPUOOPETAEMbIX 3HAHUI, 00ECIIeYnBACT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, TIOMOTAeT TIIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMHu ~ MaTepuallaMK,  HampaBJSIONIMMU  CAMOCTOSITENIbHYIHO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 1o TUCIUILIHHE;

11.4. Metoauyeckue yKazaHUsA I OOYYarOIIMXCS IO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH TMpeAyCMaTpUBAaeT KOHTPOJIb KadecTBa 3HAHUU
00yJaroumxcs, OCyIlIECTBISIEMOr0 B TEUEHHE CEMECTpa C IeJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JUCIUTUIAHBI.

B Teuenme cemectpa B cucreMe auctaHimoHHoro oOydenus ['YAII B dopme
TECTUPOBAaHUsI MPOBOAATCS [JIBE IPOBEPOUYHBIE pabOThl IO pEHICHUIO 3a7ad W OJIUH
TEOPETHYECKUI Onpoc (IMepeyeHb BOMPOCOB JUIsl TECTOB pa3MelleH B «baHke BOMPOCOB» B
cucTeMe JUcTaHIMOHHOro ooyuenus I'Y AlIl).

Pe3ynbTathl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YYUTHIBATHCS MIPH MPOBEACHUN
MPOMEXKYTOUHOM  aTTecTanMd (IpU  HMCIOJb30BaHUM  OAJbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHMS, KKl BUJ KOHTPOJISA OICHMBAEeTCs B Oaiax, U3 KOTOPBIX (opMUpPYETCS
WTOTOBBIN PE3YIIHTAT).

11.5. Meroauyeckue ykazaHus Ijisi OOYHarOUIMXCS MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[Ipomexxyrounast ~ aTTecTalsi  OOyJarOUIUXCs  MPEAYyCMaTpUBaeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYaeT B
ceost:

— D9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOYYalIIUMCA B Ipoliecce
W3Yy4YEeHUsI BCEH MMCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CaMOCTOSITEIbHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pPElIeHUs MPAKTHUYECKUX 3a7ad. DK3aMEH, KakK IpPaBWJIO, MPOBOAMUTCS B
MEepUoJ, SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO»,
«XOPOLIOY, «YAOBJIETBOPUTEIHLHO», «HEYIOBIETBOPUTEIHHOY.

— Cucrema OIICHOK TIPU TPOBEACHUHM TMPOMEKYTOUYHON aTTeCTAllMM OCYIIECTBISETCS B
cooTBEeTCTBUU C TpeboBanusiMu [lonoxenuit «O TEKylIeM KOHTPOJIE YCIIEBAEMOCTH H
MPOMEXKYTOUHOM aTTectanuu cTyAeHToB ['Y AL, oOy4arommxcs Mo mporpaMmam BBICIIIETO
obpazoBanus» u «O MOIYJTbHO-PEUTHHTOBOM CHCTEME OIEHKH KayecTBa yueOHOW paboThI
ctyneHtoB B 'Y AIIy.



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMMy JTUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




