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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HarpaBjeHu0 MoAroToBku/ crenuaabHocTH  38.03.02 «MeHemKMEHT» HalmpaBICHHOCTH
«Y1paBieHHne 4eI0BEYECKIMHU pecypcammy. [lucuurumna peanusyercs kadeapoit «Nely.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-2 «CrocobeH ompenensTh Kpyr 3ajad B paMKax TOCTaBJICHHOHN IENU M BBIOMPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIIEHUs, UCXOS U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

ConepxaHue JHUCHMIUIMHBI OXBaThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C TEOpHUEHN
KOMILUIEKCHBIX YHCEJ, CHUCTEMaMU JIMHEHMHBIX YpaBHEHUM, JIMHEHHBIMH MPOCTPAHCTBAMH,
BEKTOPHOH anre0pol U aHATUTHIECKON TeOMETPHCH.

[IpenogaBanue MUCIHUIUIMHBI MPEIyCMATPUBACT cleayionue (HhopMbl OpraHU3alUN
y4eOHOro TMpollecca: JeKyuu, HnpaKkmuyecKue 3aHsAmus, CcamocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOINIME BHUIbl KOHTPOJIS: TEKYIIHMI
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B (hopMe IK3aMEeHa.

OO0mas TpyA0EMKOCTh OCBOEHUS AMCLIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCell cucTemMbl BBICHIETO O0Opa3oBaHUS COBPEMEHHOTO  CIEHUANUCTa W HU3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUS MPUKIAIHBIX 33]]a4 U YHUBEPCAIBHBIM SI3bIKOM HAYKH,
HO TaKXe U 3JIEMEHTOM OOIIel KyIbTYpHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHHUKE. B 3HaYNTENbHOI CTEeTeHN 3TO BHI3BAHO BCE YOBICTPSAIOMIMMCS Pa3BUTHEM HAYKH U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCTIOJIB30BAHUSI MATEMATHKH IS PEIICHHUs] KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PAaCUIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactu BocmHTaHHsS JMYHOCTH MENBIO IMOATOTOBKH IO JAHHOW JAWCIUILTAHE
aBigeTcs (HOpMHUpOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTHUPOBAHHO M SICHO
CTPOUTH YCTHYIO M INCbMEHHYIO 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
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 KOMIIETEHIIMIM ¥ UHIUKATOPOB UX JTOCTHKECHUS

Kareropus Konu
Koa n HauMeHoBaHME NHIUKATOPA JOCTUKEHUS
(rpymma) HaNMEHOBAHUE
KOMIIETEHIIUHA
KOMITETECHITUH KOMIIETEHIIUH

VK-2 Cnocoben
OIIPEAEIATH KPYT
3a/1a4 B paMKax
IIOCTABJIEHHOW LIEH
U BbIOMpaTh

VYK-2.3.1 3HaTh BUJBI PECYPCOB U OTPAHUYECHUS JIJIS
pEeLIeHNs TOCTABJIEHHBIX 3a7a4
VYK-2.V.1 ymeTs mpoBOJIUTH aHATU3 MMOCTABIEHHOMN
1enu 1 GopMyaupoBaTh 3aJ1aun, KOTOpbIe
HE00XO0IMMO PEIINTD IS €€ TOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcainbHble CLOCOGLL HX VYK-2.V.3 ymeTs BeIABUTATh aJIbTEPHATUBHBIC
KOMIETEHIINU BapHaHThI IEUCTBUH C II€JIbI0 BHIOOPA ONTHUMAJIbHBIX
pelIeHns], UCXOAS U3
CIOCO0OB pelIeHNs 334a4, B TOM YHCIIE ¢ TOMOIIBIO

elicTB X
lrll aBOBﬁ).;IEo M U(POBBIX CPENICTB
1/15[ S pMm, YK-2.B.2 BraneTs HaBBIKaMH BBIOOpA ONITUMAIBHOTO
crioco0a pereHus 3a/1a4 ¢ y4eTOM UMEIOIIUXCS
pecypcoB u

YCIIOBUH, pECYPCOB U OTpaHUYEHUN

OTpaHUYCHUHN




2. Mecro nucuumianHsl B ctpykType OI1
JucuunnrHa He Oa3upyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYIEHTAMU IpPHU
U3yYEHHUH B BY3€ KaKUX JUOO0 AUCLIHUIUINH.
3HaHUs, MOJYYECHHBIC IIPU MU3YyYEHUU MaTepuana AAHHOW IUCLUILIMHBI, UMEIOT Kak
CaMOCTOATENIBHOE 3HAYCHUE, TaK U UCIIOIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:
- Marematuka. Teopust BEpOsSTHOCTEN U MaTEMaTHYECKAsl CTATUCTUKA

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Hannaple 006 o0meM oO0beMe TUCIUILUIMHBI, TPYIOEMKOCTH OTICIBHBIX BHUJIOB Y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IPeACTaBICHbI B
Tabnuie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTh 1o

Bun yueGHO# paboThI Bceero cemMecTpaMm
No2
1 2 3

Oowan mpyooemKkocmp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacoe npakmuyeckoii 0020Mo6Ku
AyoumopHhuie 3auamus, BCEro 4ac. 51 51
B TOM YHUCIIE:

nexmu (JI), (gac) 34 34

I(IpaK)TquCKHe/ceMHHapCKI/Ie sansarus  (113), 17 17

qac

naboparopusie padbotsl (JIP), (dac)

KypcoBoii npoekT (pabdota) (KII, KP), (yac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxcymounoi ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, dudd. 3auq, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCIUIIIINHBL, UX TPYAOEMKOCTh

Pa3gensl, TeMBbI TUCITUIIINHEI Jlekinn 113 (C3) JIP KII CPC
(dac) (dac) (qac) (qac) (qac)
Cemectp 2
Paznen 1. KomruiekcHble uncia u 6 4 9
MaTpPHIIBI
Pasnen 2. CucreMbl TUHENHBIX 6 5 8
YpaBHEHUH

Paznen 3. Jluneitnpie npocTpaHcTBa

Paznen 4. Bextopbt

Pazgen 5. Ilpsimas Ha mI0CcKOCTH

Al B~ OO
N N O
oo ©o| O©0o| oo

Pa3nen 6. Ilpsimas 1 I0CKOCTH B
MIPOCTPAHCTBE




Paznen 7. KpuBsle BToporo nopsaka 3 0 8

Hroro B cemecTpe: 34 17 57

Utoro: 34 17 0 0 57

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JaloIMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢ Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHSATHHA.
Copep:xanue pa3aesioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IHUKJIA
Howmep paznena Ha3BaHue u conepxanue pa3fenoB U TeM JEKIIMOHHBIX 3aHATUN

1. [ToHsiTHE KOMIUIEKCHOTO yncia. [[elcTBUsA Hall KOMIUIEKCHBIMU YHCJIAMHU B
anrebpanveckoir ¢opme. JleiicTBUs HaJ KOMIUIEKCHBIMH YHCIAaMH B
Tpuronomerpuueckoii popme. @opmyna Myaspa. V3pneueHue KopHS H3
KOMILUIEKCHOTO uncia. (2 gaca)
[Tousitue matpunpl. JluHelHble omnepanuu Haja maTpuuamu. JluHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTb MaTpHll. TpaHCIIOHUpPOBAaHUE MAaTpULL.
YMHO)KeHue MaTpull. MHOTOWIEHBI OT KBaJAPaTHBIX MaTpull (4 Jaca)
2. Onpenenurenu u ux cporictsa. O0parHas MaTpuua. Pemenue npocreimmx
MaTpuU4HbIX YypaBHEHUH. MaTpuuHbli METOJ pPEIICHUS JMHEHHBIX
ypaBHeHHH. (2 yaca)
Meton Kpamepa. Merox I'aycca. (2 gaca)
CoOcTBeHHbIE 4YMClIa U COOCTBEHHBIE BEKTOPBl KBaJAPATHBIX MaTpUL.
OYHKIMK OT KBaJAPATHBIX MaTpuIll (2 yaca)
3. Jluneitnble mnpoctpaHcTBa. OmpeneneHue U npuMmepbl. basuc u
koopauHaTel. JluHeliHple  mpeoOpa3oBaHua. MaTpuna — JTHHEHHOTO
npeoOpa3zoBanus. (5 4acoB)
4. I'eomeTrprueckue BekTopsl. OCHOBHBIE ONpeneneHus. JInHelHble onepanun
HaJl BeKTopaMu. JInHeitHas He3aBUCUMOCTh BEKTOpoB. basuc. KoopauHatsl.
CucTeMbl KOOpAMHAT HA INIOCKOCTH M B IPOCTpaHCTBe (4 yaca)
CkansipHO€ pOM3BECHIE BEKTOPOB. BekTopHOE NMpOn3BeIeHNE BEKTOPOB.
CMenaHHOE IPOM3BEIEHUE BEKTOPOB. (2 yaca)
5. VYpaBHeHMsI NpPSIMON Ha IUIOCKOCTH. 3aJjaud Ha COCTaBJICHHE ypaBHEHUU
npsiMoit. (2 gaca)
VYron Mexay NpsMbIMU Ha IUNIOCKOCTH. PaccTosiHME OT TOUKM 10 IpSAMOM Ha
w1ockocTH. PaccrosiHne Mexay napauieabHbIMU IPSIMBIMU. (2 Yaca)
6. YpaBHeHUsI IJIOCKOCTHU. 3a/laHue MPsIMOM B MPOCTPaHCTBeE. (2 yaca)
VYroa Mexy IIOCKOCTIMU. YTOI MEXy IPSIMBIMU B IIPOCTPAHCTBE. YTOJ
MEXIY MNpsSMOMl M IUIOCKOCTBIO. PaccTosiHMe OT TOYKM 110 IJIOCKOCTH.
PaccrosiHre mMexay mapajielbHBIMU IUIOCKOCTSIMH. PaccTosiHue oT TO4Ku
JI0 TIPSIMOY B TIPOCTpaHCTBE. (2 Haca)
7. Onnunc. ['mnepbona. [Mapabona. IlonsipHoe ypaBHEHHE KPUBOH BTOPOTO
nopsiaka. KanoHndyeckue ypaBHeHUs KpUBOM BTOpOTro nopska (3 yaca)

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TAOJIHILIE 5.



Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
DOpMBINPAKTH N
No . Tpynoem- | mpakTH4eCKOH | pazzaena
Wi Tembl IpakTUUECKUX 3aHATUI 4ECKHX kocTs, (dac)| moaroTosky, | Aucwm-
3aHATHH
(dac) JIUHBI
Cemectp 2
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemrenue
qrcliaMU B alireOpandeckoi 3amaq 1 1
¢dopme. Tpuronomerpuueckas
(dopmMa KOMIUIEKCHOTO YHCIIA.
2. | Jle¥icTBHs HaJ KOMIUICKCHBIMH Pemrenue
YKCJIAMHU B 3a1a4 1 1
TPUTOHOMETpHUUYECKOU opme
3. JIuHeiiHbIe Onepanuy HaQ Pemenue
MaTpUILAMH. 3aja4 1 1
TpaHCrIOHMpPOBaHKUE MATPULL.
YMHOXEHHE MaTpHIL
4. KonTponbnas padora Nel Pemenne 1 1
3ajau
5. | Boluncnenue onpenenurenei. Pewmenne
OO6parnas maTpuna. Pemenue 3a7a4 1 2
MAaTPUYHBIX YPABHEHMI.
6. Martpuusslii METOA pEeLICHUS Pewmenne
CHCTEM JIMHEHHBIX YPaBHEHUII. 3aja4 1 2
Merton Kpamepa
7. Meron I'aycca Pemenue 1 2
3a/1a4
8. KonTponbnas padora No2 Pewenue 1 5
3a/1a4
9. Pa3noxeHnue BEKTOPOB 110 Pewenne
6azucy. Beruncnenue 3a7a4
KOOp/AMHAT TOYEeK B o01ei 1 4
JIEKapTOBOU CUCTEME
KOOpJUHAT.
10. CkanspHoe Mpou3BeIeHNE Pewmenne 1 4
BEKTOPOB 3a/1a4
11. BekTopHoe u cMmenianHoe Pewmenne 1 4
ITPOU3BENCHUS BEKTOPOB 3a/1a4
12. KonTponbnas padorta Ne3 Pemenue 1 4
3aja4
13. YpaBHEeHMsI IPAMOIL Ha Pemenue 1 5
MJIOCKOCTH. 3a/1a4
14. 3azaum Ha MpSAMYIO Ha Pemenue 1 5
MJIOCKOCTH 3a/1a4y
15. [Ipsimast v IIOCKOCTH B Pemenue 1 6
MIPOCTPAHCTBE 3a/1a4y
16. KonrtponsHas pabora Ne4 Pemenue 1 6
3a/1a4y
Bcero: 17

4.4. JlabopaTopHble 3aHATHS




Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHATHS U UX TPYTOEMKOCTh

Ne
/o

HaumenoBanue nabopatopHbix padboT

TpynoemMKocCTs,
(dac)

N3 Hux Ne
IIPAaKTUYECKON | pas3zeiia
HOJArOTOBKH, | JUCLHUII
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOITHEHUE KYPCOBOW PabOThI

VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Buner camocTosTennbHON pabOTHI B €€ TPYA0EMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThl U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 2,
Bua camocrositensHOM paboTh
qac yac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
15 15
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brmonaenue pedeparta (P)
ITonroroBka K TeKyIeMy KOHTPOJIO 15 15
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13) 15 15
KonTponbubie pabotel 3a0uHnKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU
12 12
atrectauuu (I1A)
Bcero: 57 57

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroImuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHUalbl Il CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/
URL agpec

bubnuorpaduueckas ccpiika

Komuectso
9K3EMILTSIPOB B
Oubmorexe
(KpoMe SIIEKTPOHHBIX
HK3EMILISIPOB)




YK 514 BBK Bexnemumena JI.A., [lerposuu A.1O., Uybapos 1. A. 200
22.151 642 COopHUK 3a7a4 110 aHAIUTHYECKON TeOMETPHH 1

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

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

2006. — 496 c.

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

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

Onekrpon. man. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | beknemuriera, JI.A. COOpHUK 33134 M0 aHATUTHIESCKOM SBC Jlaus
m/book/72575 TCOMETPHH U JIMHEHHOH anre0Ope. [DNeKTpOHHEIH pecypc|

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

ITerpoBuy, U.A. Uybapos. — Dnextpon. nan. — CII6. :

Jlanp, 2016. — 496 c.
http://e.lanbook.co | Horukos, A. 1. Hauana nuHeiHo anre6psl 1 SBC Jlaus
m/book/71997 aHaIMTHYECKasi FeOMeTpHs : yueObHoe mocobue / A. 1.

Hosukos. — Mocksa : DUSMATIJINT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3a1a4un MOBBIICHHON TPYIHOCTH IS ObC Jlanb
om/book/115483 CTYIICHTOB BY30B : yueOHoe nmocodue / 1. B. UBanos, O.

K. UBanosa, O. A. OxyHeBa, H. A. TonueHHUKOBA ; 10A

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

2019. — 156 ¢

Uenesa, A. M. Jlunetinas anreOpa. AHaIMTHIECKAS OBC Jlans
https://e.lanbook.c | reomerpus : yue6HOE mocodue / A. M. Usnesa, I1. U.
om/book/152265 IMpunyrxkas, Y. 1. YepHsix. — 5-e u3a-e, UCIp. U A0, —

Hosocubupcek : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexmemumies, /1. B. Kypc aHaauTHUeCKOM T€OMETPUH U OBC Jlanp
om/book/58162 JMHEHHON anreOps : yueOnuk / /1. B. bexiemuiies. —

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

448 c.
https://e.lanbook.c | T'eBopksn, I1. C. Bricmas Matematuka. JInHeitHas 3BC Jlanb

om/book/48192 anredpa v aHAMUTUYECKasi TeOMETpUs : yueOHOe 1mocodue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJINUT, 2011. —
208 c.

https://urait.ru/bco | Jluneitnas anrebpa v aHATUTHYECKAst TEOMETPHS:

de/436467 y4eOHUK U mpakTukyMm Jutst By30B / E. I'. [ImoTHHKOBa, A.
I1. Banos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuuei E. I'. IlnoTHukoBOM. — MockBa:
M3narensctBo HOpaiit, 2019. — 340 ¢

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

0de/493221 aHAJIMTHYECKast TeOMETPUs: yaeOHOe TocoOHe /ISt
By30B / U. X. CabutoB, A. A. Muxaies. - 2-¢ u31.,
ucnp. u gon. - Mocksa: UznarensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc | ITaxomoga, E. I'. Jluneiinas anredpa u

0de/434042 aHamuTH4YeCcKas reomeTpusi. COOpHUK 3aaHuUi:
yuebHoe rmocobue a1 OakanaBpuara u crieluaguTeTa
/ E. T'. IlaxomoBa, C. B. PoxkoBa. - Mocksa :
W3parensctBo KOpaiirt, 2019. - 110 c.

https://urait.ru/bc | JIyosiruna, E. H. Jluneiinas anreOpa: yueOHOe

00e/430892 noco6ue st By30B / E. H. JIyGsruna, E. M.

BeuromoB. - 2-e u3f. - Mocksa : U3aarenscTBo



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

IOpaiit, 2019. - 150 ¢

7. IlepeyeHb IEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH ceTu « IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKaMOHHON ceTu «HTepHeT», HEOOXOAUMBIX Ui OCBOCHHUS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

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

http://www.math-net.ru OO01IepOCCHICKUIT MaTEMAaTHYECKHIA TTOPTAI
http://e.lanbook.com/view | DBC «Jlaub»

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO OOECHEeUeHUs, HCIOIB3YEeMOT0 TPH OCYIIECTBICHUN
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecniedeHus npejacrasieH B Tadumie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOAMMOCTH)

1 | YueGHnas ayauropus Ais 3aHATHI JEKIUOHHOTO TUNA, 3aHATul | yn. Tlactemno, a. 15,
CCMHUHAPCKOTO  TUMA, TIPYNNOBBIX W HHIMBUAYATBHBIX | aymuropus Ne31-02
KOHCYJIbTAallMi, TEKYIIero KOHTPOJS M MPOMEXYTOYHOU
arrectauuu. OcHamenue: Crenuanu3upoBaHHas MeOeb;
TEXHUYECKHE  CpelacTBa  OOydeHus,  Cciykamue  Jis
npeacTaBieHus yueOHoH uHpopMmaiu OOJBIION ayIuTOpUu;
Ha0op AEMOHCTPALIMOHHOIO0 000py10BaHHUS

2 | YueOHas ayauTopusl Uil TNPAKTHUYECKUX 3aHATHH, 3aHsaTui | yn. [acremmo, n. 15,
CeMHMHApCKOTO ~ THIA, TPYNNOBBIX W  HHAMBHAYAIBHBIX | aymuropus Ne24-16
KOHCYJIbTAllUM, TEKYIIETO0 KOHTPOJII M IPOMEKYTOYHOMN



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

arrectaruu. OcHamenne: Crenuanu3upoBaHHas MeOenb;
TEXHUYECKHE cpeactBa  oOyueHwUs, CcIyamue  JId
npeAcTaBiIeHUs yueOHOW uHbOpManuu OONBIIONW ayIUTOPHH,
MIEPEHOCHOM HA0OP IEMOHCTPAITMOHHOTO 000PYIOBaHUS

10. Onenounsie cpeacTBa AJIs MPOBEICHUS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CoctaB OLIGHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLIEHOYHBIX CPEACTB ISl IPOBECHHUS IIPOMEKYTOYHOHN aTTeCTalluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Crnucok BOMpOCOB K AK3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemectpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga  MOAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHia
MCIIOJIb30BAaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprctika chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIIbHOCTHIO HAIPABIICHIS;

— yMeJI0 00OCHOBBIBAET U ApPTYMEHTUPYET BBIIBUTAEMbIC UM UJICH,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSTHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYIIECTBY W3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JOIMYCKAET CYIIECTBEHHBIX HETOUYHOCTE;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyarouuiicss YCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIN MaTepua,
[0 CYILIECTBY H3JaracT €ro, ONHUpasCh Ha 3HAHMUS TOJBKO OCHOBHOWU
JUTEpaTypHl;

— JIOIYCKAeT HeCYIIECTBEHHbIE OIUMOKN 1 HETOUHOCTH;

— WCTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHECHHHM 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynaHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 000OIICHUH;

— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATU3UPOBAHHBIX MOHSITUH.

«yZI0BJIETBOPUTEITHHOY
«GAuTEHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTENbHOH 4YacTH MPOrpaMMHOIO
MarepHaa;

— IONyCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  IpH
paccMOTpEeHHH MPo0JIeM B KOHKPETHOM HalpaBlICHUY;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHUHU 3HAHUM;

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTECHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;
— He (OopMyYIUpPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK MHBIE MAaTEPUAIIBI.
Bormpocsl (3agaun) nmst sKx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

1) BbYMCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCET B
anreOpanyeckoit opme 3arnucu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

2) Bepno mu yTBepxkaenue: «JleficTBUTEIbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCeN B anreOpanyeckoi popme
3aIIMCHU BBIYHCIIAETCS KaK PA3HOCTh ITPOU3BEICHUS
JIEMCTBUTEIIBHBIX YaCTEN U IPOU3BEACHUS MHUMBIX 4aCTEU
COMHOXkHUTeNeH». OTBET apryMeHTUPYHITE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH yTBep:KIeHHE:
«/leficTBUTEeIbHAST YACTh MNPOM3BEICHU KOMILIEKCHBIX
yucesa B ajaredpanvyeckoi gopme 3anucu BbIYHCIAACTCH KAK
Pa3HOCTh TNPOM3BEACHUS JAeHCTBUTEJIbHBLIX 4YacTeil Wu
NMPOM3BeleHUs] MHUMBbIX YacTel COMHOMKUTeEJIE»).

3amaunue 3.
1) BbIUUCIUTH MPOU3BEACHHE KOMIUICKCHBIX YHCET B

Ne /it [Tepedenn BOmpoCoB (3a71a4) sl SK3aMeHa Koz
MHJUKaTOpa
YK-2.V.1

3amanue 1.

1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B
anreOpanveckoit hopme 3anucu

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

Otset: 20+37i

2) BepHo su yTBepkacHuUE: «/leiicTBUTEIbHAS YaCcTh
MIPOM3BEICHUS] KOMIUIEKCHBIX YMCEI B anredpandeckoit popme
3aIlMCH PaBHA MTPOU3BEACHUIO JEHCTBUTEIbHBIX YaCTEN
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.
Otser: Hesepno (BepHBIM OTBETOM AABJIAACTCSH
yTrBepaxaeHune: «J/leicTBUTEeJbHAS YacTh INPOU3BEACHUS
KOMIUIEKCHBIX 4HceJl B ajredopamveckoi ¢opme 3anucu
BbIYMCJISCTCH KaK Pa3HOCTh NPOMN3BeIeHUs
NeHCTBUTEJbHBIX YACTel U NMPOU3BeeHUs] MHUMBIX YacTeil
COMHOKUTeJICH»).

L 3agaHue 2.




anreOpanveckoit hopme 3anucu
(7 + 4i)* (4 —3i)

OrBer: 40-5i

2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOU3BEICHUST KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMKMCH BBIUUCISAETCA KaK CyMMa IPOU3BEACHUS
JICUCTBUTEIIBHBIX YACTECH U MPOU3BEICHUS MHUMBIX YacTei
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSI yYTBEP KIeHHUE:
«/leiicTBUTE/ILHASL YACTh NPOU3BEACHNSI KOMILIEKCHBIX YHCes B
anredopanyeckoil ¢Gopme 3anucH BBIYHCIISAETCHA KaK Pa3HOCTb
NPoN3BeleHUs1 eCTBUTEIbHBIX 4YacTeidl M MNPOW3BeJeHUs
MHHMBIX YacTell COMHOKMTeEJIe).

3anaunue 4.
1) BbIYHCIUTH MPOU3BEICHHE KOMILICKCHBIX YHCET B

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

OtBet: 52-77i

2) BepHo sn yTBepkacHuUE: «/lelicTBUTEIbHAS YaCTh
NPOM3BEACHHUS KOMITJICKCHBIX YHCEI B alire0pandeckor popme
3aMKMCH BBIUMCISAETCSA KaK IPOU3BEICHUS MHUMbIX YacTel
COMHOXxHUTeNEN». OTBET apryMeHTUpPYITE.

OTBer: Hesepno (BepHBIM OTBETOM fABJIsIeTCS
yTrBepaaeHne: «J/leiCTBUTEJbHAS 4YACTh MNPOU3BEICHHUSA
KOMIUIEKCHBIX 4HceJl B ajredopamveckoi ¢opme 3anucu

BbIYMCJISCTCH KaK pa3HoCTh Npou3BeeHUs!
NeHCTBUTEJbHBIX YACTell U NMPOU3BeIeHUsI MHUMBIX YacTei
COMHOKUTeJICH»).

3aganue 5.

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

OtBert: 60-51i

2) Bepuo nu yrBepxknaenue: «IIpou3BeneHre KOMIUICKCHBIX YHCENT
B ajredpanyeckoil Gopme 3amucu MOXKET OBITh BBIUMCIIEHO I10
IIPaBWJIy BBIUUCIICHUS TPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYWTE.

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

3amanue.
1) BBIYHCIUTH MPOU3BEICHHE KOMIUIEKCHBIX YHCEI.

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

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




OT1Ber: 35((‘05‘5 + i sin E) = 35i
2) Bepuo nu yrBepaeHue: «Jlis BBIYUCIECHUS NPOM3BEICHUS

KOMIUIEKCHBIX ~ 4YuCell ~ HeoOXOAMMO  3amucaTb UX B
anreOpanyeckoM Buae». OTBET apryMeHTHPYHTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«[Ipu BBIYMCJIEHUHM TNPOU3BEAEeHHS] KOMIUIEKCHBIX YHCEJ B
TPUTOHOMETPHYECKOI dopme MOAYJIb pe3yjabTarta
BBIYMCJISAETCS KAK MpOU3BeleHHe MOAYyJed MHOXKUTeJel, a
apryMeHT Y CJIa PABeH CyMMe apryMEeHTOB COMHOKUTeJIei»).

3amanue.

1) Berumcnutsb JacTHOE KOMIIJIEKCHBIX quCell B
TPUTOHOMETPUYECKOH hopme 3anmucu.

Z, 1ﬂ[cas§+ i s:'ng]

m . . m
Z; 5(cos-+izing)
OtBer: 2 (msg +isin E) =3 +i
2) Bepuo nu ytBepxkaeHue: «lIpy BBIYMCICHHHM 4YacTHOTO
KOMIUICKCHBIX YHCEIl MOJYJIb U apTyMEHT Pe3yibTaTa SBIISIOTCS
pe3yabTaTaMu JeJICHUs] MOIYJIS ACTUMOrO Ha MOAYJIb JICITUTEIIs
¥ apryMeHTa JeIUMOro Ha apryMeHT nenurens». OTser
obocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSl YTBep:KIAeHHE:
«[IpH BBIYHCIEHHMM YACTHOI0 KOMILIEKCHBIX YHCeJ MOIYJIb
pe3yabTaTa siBIseTcs pe3yabTaTaM JeJeHHs] MOIYJIsl AeJTHMOro
HAa MOAYJb JEJUTEe]Isl, 2 apryMeHTOM - Pa3HOCTb apryMeHTta
JeJIUTEIS U ApTYMEHTa J1eJTHMOr0»).

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

Kaxk Ha3piBaercst popma 3anmmucy KOMIUIEKCHOTO YHCIIa, HMEIOIIast
BUA z=|z|-(cos@+ising), Kak Ha3bIBAlOTCS B ITOM 3amMCH [z| U ¢?

OtBer: ®opMa 3anHCH KOMILUIEKCHOT0 YMCJIA, HMEIOIIAS BU
7=|z|-(cos@+isin@), Ha3bIBaeTCs TPUTOHOMETPHUECKON, /e |Z| —
MOAYJ1b KOMILUIEKCHOTO YHCJIA, () — APTYMEHT KOMILJIEKCHOI0
yHCcIa

VK-2.3.1

Pe3ynbpTaT Kakoil onepanuu HaJ KOMIUJIEKCHBIMU YHCIIAMH MOXKET
OBITH 3alIMCaH B BUJIC

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

Otset: B TakoM Buae MO:KeT ObITh 3aNIMCAHA ONlePALMS
YMHOKe€HHSI KOMIUIEKCHBIX YHces Z1 U Z2.

YK-2.3.1

Pe3ynpTaTr Kakoil onepanuy HaJ KOMIUIEKCHBIMU YHCIIAMHA MOXKET
OBITH 3ammcaH B BUIE |Z1]:[Z2|- (COS(@1-¢2) + iSin(p1-92)) ?
Oteer: B TakoM Buae MOKeT ObITh 3aNIMCAHA ONlePALHS
JAeJeHUs KOMILUICKCHBIX Yice Z1 U Z2.

YK-2.3.1

3ananue 1.
1) KowmrmiekcHoe unciio Z 3aicano B alreOpandeckoi u B
TPUTOHOMETPHUECKOH opmax:

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




'-.-"E i ] w . &
Z= ?+ ki L{cusE+. slng]
Haiinnre 12-10 creneHs yucia Z

OTtBet:1

=

2) Kakyro ¢popmy 3amucu yncia Bl Hcnoib3oBain? O0ocHyiiTe
CBOM BBIOODP
OtBert: IIpu Bo3BeleHNH KOMILIEKCHBIX YHce] B CTeNeHb oJiee
PAlMOHAJIBLHO UCIO0JIB30BATH TPUTOHOMETPUUYECKYIO (hopMy
3alUCH M 1eificTBOBATH MO CJIe1YI0OIeMy NPpaBuiIy: NpU
BO3Be/leHHH KOMILIEKCHOI0 YHCJIa B CTeleHb MOYJIb YUCJIA
BO3BOMTCS B 3Ty CTelleHb, AprYMEHT YMHO:KaeTcsA Ha
NMoKa3aTeJib CTeNeHH.
Ec/iu ke ncnosib30BaTh ajaredpanyeckyio gpopmy 3anucu, To
He00X0MMO B IAHHOM cJy4dae 12 pa3 yMHOKMTH YHCJI0 CAMO HA
celst.

3ananue 2.
1) KomrutekcHOe YUCII0 Z 3alicaHo B alreOpandeckoii u B
TPUTOHOMETPHUYECKOU (hopMax:
T w

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

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro dopmy 3anucu uncia Bbl ucnonb3oBanu? O0ocHyiiTe
CBOM BBIOOP
OrtBer: Ilpn Bo3BeIeHNN KOMILICKCHBIX YHCeJ B CTeleHb OoJiee
PALMOHAJIBHO UCII0JIL30BATH TPUTOHOMETPHUYECKYI0 hopmy
3allMCH M AelCTBOBATD M0 CJleyIoleMy NpaBujy: Npu
BO3BeICHUHM KOMIICKCHOTO YHMCJIA B CTeNeHb MOAYJIb YHC/Ia
BO3BOJUTCSH B 3Ty CTeNeHb, APTYMEHT YMHOKAeTcs Ha
NOKAa3aTeJIb CTeNeHH.
Eciiu e ncnosib30Bath anredpanyeckyro Gpopmy 3anmucH, To
He00X0IMMO B JAHHOM cJIy4ae 3 pa3a YMHOKHTb YHCJIO CAMO Ha
ceds1 (MJIM MCNI0JIb30BAaTh (POPMYJIY COKPAILIIEHHOT0 YMHOKEHHUS)

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

2) BriGepuTe U3 crimcka HUQPpPOBBIE CPEICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHOW 3aJjauu.

a) Microsoft Access

b) Wolfram Mathematica

YK-2.3.1
VK-2.V.3




c) Microsoft PowerPoint
Otser: b) Wolfram Mathematica

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

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

c=(s 5 1)

2. BpiOepute u3 cnucka nupoBbie CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJauH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Otrser: b)  Wolfram Mathematica

3aganue 3.
1. Haiitu matpuny C = 24 + 3B ‘. roe

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

—4 -3
OrtBer:
_( 8 5 -8
€= (—m 18 —15}
2. Bri6epute u3 cnvicka HUQpPoBbIE CPEICTBA, KOTOPBIE MOTYT

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

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

-3
OTtBer:
-2 5 -9

€= ( 4 -6 6 )
2. Bribepure u3 ciucka uQpoBbie cpeicTBA, KOTOPBIE MOTYT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHOW 3aJjauu.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3aganue 5.




1. Haiitu matpuny C = 44 + 3B, rze

1 -2
a=(h 4 2= 4

—3
Ortser:
7 13 17
=
(— 14 24 -2 5}
2. Bribepure u3 crincka ugpoBbie CpeicTBA, KOTOPBIE MOTYT

OBITH IIPUMCEHCHBI JJIs pCHICHUA ,HaHHOfI 3a1a4u.
a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oreer: b)  Wolfram Mathematica

1. 3anummre pe3ynbTaT AICUCTBUHN HaJ MAaTPUIIAMH. VYK-2.3.1
A+0=...
OTtBeT: A
2. 3anumuTe pe3ysbTaT ACUCTBHIA HAJ MAaTPUIIAMH
A+ (-A) =
Otger: 0
3. Tpomomxwure hopmyry
9.
7(A+B)=
OtBeT:. 7TA+7B
4. Tlpomomxute popmymiy
5A-5B=
OTtBet: 5(A-B)
5. Ilpomomxute hopmyiny
2 X(4A)=
OtBer: 8A
3agandue 1.
1) Haiitu npousBenenue Matpuil A * B, rae VK-2.V.3
2 5
0 -2 —4
A= ( ) B= (n —z)
2 4 5 5 0
OtBeT:
_ /8 4
AB = (14.- 13)
10. 2) Bribepure U3 ciicka 1(POBbIC CPEICTBA, KOTOPHIE MOTYT

OBbITH MPUMEHEHBI JJIs pellleHus JaHHOH 3ai1aun. O0ocHyiiTe
BbIOOD LK (poBOrO CcpencTra
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh
NPUMEHEHbI VIS pelleHusl JaHHO 3a1a4u oTHocuTcsa Wolfram




Mathematica- nporpaMmMmHoe o0ecneyeHne, BKIIOYAKOIIEe
00.1b11101 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIbIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTE€PAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YaJIbHBIM CONPOBOKIEHUEM.

3amanue 2.
1) Haiitu npousBenenue marpuit A * B, rje

- 2 et )

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

2) Beibepute u3 crircka nu(ppoBbIe CPEACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JIsl pEIICHUs JaHHOW 3aJauu.

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

OtBet: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOH 3aaa4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM aJredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHUBHBIX JOKYMEHTOB C BIYHCJIEHUSIMU H
BH3YAJIbHBIM CONPOBOXKIEHUEM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 5 0
OtBeT:
—6 6O
AB = [13 —3)

2) Bribepure U3 crricka 1U(POBbIE CPEICTBA, KOTOPHIE MOT'YT
OBITH MPUMEHEHBI JIJIs peIIeHUs JaHHOH 3a/1a4H.

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

OtBer: K undpoBbiM cpeacrsam, KOTOpbie MOTYT ObITh
NpUMEeHEHDI JJIsl pellleHus JAHHOH 3aaa4u oTHocuTcess Wolfram
Mathematica- nporpaMmmHoe odecnieueHune, BKJIOYAIOIIee
00/1b1110i HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMITIbIOTEPHOI aJIredpbl, OpMEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB € BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONPOBOKIEHUEM.



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
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

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

A=(ﬂ —2 _3) B= j —53)

2 —4 0 3 0
OTtBer:

_/—11 6
AH_( 4 22]

2) BeiGepuTte u3 crincka nudpoBbie CPEACTBA, KOTOPHIE MOT'YT OBITH
MPUMEHEHBI JIJISl PEIICHHSI TAHHOW 33 1a4H.

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHOoM 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpammHoe o6ecneyenne, BKIIOYAKOIIEE
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOH ajire0pbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

3agaHue 5.
Hatitu npousBenenue Marpuil A = B, ryie

2 3
4 -1 —4

A= E=11 -2

¢ D e=(i =)
OrtBer: L 14
AaB = (—2 11)
2. BoibepuTte U3 cucka HUQppoBbie CpeicTBa, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI JUUIsl pELICHMs] TaHHOW 3a/1a4H.
a) Microsoft Access
b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undpoBbiM cpecTBaM, KOTOPbie MOTYT ObITh
NpUMeHEHBI [JIsl pellleHUus JaAaHHOH 3aaa4yu oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe o0ecneyeHne, BKIIOYAKOIIEE
0016111011 HA0OP MaTeMaTHYeCKUX (DYHKIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB € BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

11.

3ananue 1.

1) Haiitu onpeaenuTens 2-ro MOpsIKa MATPUILBI
2 5

-3 7

OtBer:29

2) OO0oCHYHTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

VK-2.V.1



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
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

OTtBerT:

Jst TOro 4to0bl BHIYUCIUTH OMpeleuTe] b BTOPOro MOpsiaKa
Heo0X0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JIMATOHAJIH
BbIYECTh IPOU3BeJeHHE JJEMEHTOB BTOPoil (1M000UYHOI)
AMATOHAJIN

3amanue 2.

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

o e

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

OrtBer:

Jl1st TOro 4Tro0bl BHIYMCJIUTH ONpelesnTe/Ib BTOPOro MopsiaKa
Heo0X0IMMO M3 NMPOU3BeAeHHUSs 3J1eMEHTOB IIABHOM IHATOHAIHU
BbIYeCTh MPOM3BeJAeHHE JJIeMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3aganue 3.

1) Haiitu onpenenuTeb 2-ro MOpsaKa MaTPHUIIbI
1 —3‘

s s

OtBet: 23

2) OO0oCHYHTE KaK BBIYHCIIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Otsert:

J1s TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]b BTOPOro MOPsiAKa
He00X0IMMO M3 NMPOU3BEAeHHs IJIeMEHTOB IIABHOW ANAroHaIn
BbIYECTh MNPOM3BEACHHE JJIEMEHTOB BTOPOil  (1M0004HO)
ANATrOHAJIN

3aganue 4.
1) Haiitu onpeenuTenb 2-T0 MOPSIIKa MATPHUIIBI

s ol
—14 -8
OtBert: (

2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BBIYMCJIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEAeHUs IJIeMEHTOB IJIABHOW AUATOHAIH
BbIYeCTh NPOM3BEJACHHE JJIEMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

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

o 3l
10 3

OtBer: -5




2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jl1st TOro 4To0bl BHIYMCIUTH ONpele/inTe/Ib BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOW3BeJEHUS 3J1eMEHTOB IVIABHOH IMArOHAIHU
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (MO00YHON)
AUATOHAJIN

YK-2.V.1
1 2 -1
3ananue: nana matpuna | 3 1 2
4 -2 5
Haiinure anrebpandeckue 1OMOTHEHUS:
1. Ay
OrtBet: 9
2. Ay
12. Oteert: -7/
3. Aj,
Oteert: -5
4. Ay
OrtBer: 10
5. Az
Oteert: -5
Uemy paBeH onpenenuTeab TPEYroJbHON MaTPUILIbI? YK-2.3.1
13. OTBeT: onpeaeuTe/ b TPEYroJabHOM MATPUIIBI PaBeH
NMPOU3BEIEHUIO 3JIEMEHTOB IIABHOW TUATOHAJIN.
O6o3nauuM Ay, A, ..., A, — CTPOKU MATPUIBI M1 Q. Cla; o By - VK-2.V.1
JIEWCTBUTEIIbHBIC YHCIA. YK-2.B.2
Ecnu cymecTtByeT Takoit Habop uuces, cpeiu KOTOPBIX €CTh XOTs-
OBI OTHO YKCJIO OTJIMYHOE OT HYJISI, U TIPU ATOM JIMHEHWHAS
KOMOHMHAINS CTPOK MATPHIIBI C STUMHU YHUCIIAMH paBHA HYJIEBOM
14. CTpOKE:
CI1J£11. + ﬂ:}l: +-- CI:lr1"£1:l1'1 = ﬂf
rge 0 =(0,0,..,0).
Kak B 3TOM ciryuae Ha3bIBalOTCSl CTPOKU MaTpUIIbI?
Otser: Takue CTPOKH MaTPHUIIbI HA3BIBAKOTCSH JUHEHHO
3aBHCHUMbIMH
IIycTs MaTpuisl A u A y0BIETBOPSIOT YCIOBHIO YK-2.3.1
15 A'‘At=AYA=E, rne E — enununynas MaTpHIia n -To MOPsJIKa.

Kak Ha3pIBalOTCS TaKue MaTPUILBI?
OtBer: Takue MaTpuIbI HA3BIBAOTCH 00PATHLIMHM MATPULIAMH
110 OTHOIIEHHIO APYT K ApYry (A — oOparnass K A, u A —




obpaTHasi K A™?).

3amanwue 1. Halitu matpuity X u3 ypaBHenus 4 = X = B, e YVK-2.V.1
-1 2 -7 —4
A= BE=
(—2 5) (— 17 —9)
Otser:
1 2
xX= (—3 —1)
3ananue 2. Haittu matpuny X u3 ypaBuenust 4 * X = B rue
-1 2 -9 —4
A= b=
( 3 —4} ( 23 1 l:l)
Otser:
{5 2
xX= (—z —1)
3ananue 3. Haittu matpuny X u3 ypaBHenust 4 # X = B rue
-1 3 —-10 -7
A= B=
16 ( 2 - 41-} ( 14 12 )
' Otser:
/1 4
xX= (_3 _1)
3ananue 4. Haiitu matpuny X u3 ypasHenus 4 # X = B rnue
1 -2 9 6
A= BE=
(3 —?) (29 19)
OrtBer:
{5 4
xX= (—z —1)
3ananue 5. Haittu matpuny X u3 ypasaenust 4 * X = B rue
1 -3 14 5
A= BE=
(2 —8) (34 12)
OrtBer:
{5 2
X= (—3 —1)
Kak Ha3piBaeTcs cuctema aaredpanyeckux ypaBHEHHM, Kaxa0e U3 YK-2.3.1

17. KOTOPBIX SIBJISIETCS JINHEHHBIM?

Oteer: Takas cucreMa ypaBHeHUl HA3BIBAETCH CHCTEMOM

JIMHEHHBIX a/Ire0pan4ecKux ypaBHeHUH

Kakue MeToipl pereHts cucTeM JIMHEHHBIX alredpandeckux YK-2.3.1
YPaBHEHHUI BaM U3BECTHBI?

18. OtBer: MeToabl pelieHHs] CUCTEM JIMHEHHBIX ajJredpanyeckux
ypaBHenuii: meron Kpamepa, merox I'aycca, meTox MaTpH4HBbIX
ypaBHeHHIi (€ MCMOJIb30BAHHEM OOPATHOM MATPHUIIbI).
CpaBHuTE yC10BHs MIPUMEHEHHSI METOJIOB PELIECHUS CUCTEM YK-2.¥V.3
JIMHENHBIX ypaBHEHUI. Kakoil MeTO pelIeHNs] CHCTEMBbI TMHENHBIX
anreOpanyeckux ypaBHEHUH PUMEHSIOTCS B TOM clydae, €Cliu
OTIpeIeNIUTENb MaTPUIIbI CHCTEMBI paBEH HYJIIO?

19.

OtBet: Ecam onpeaesnresib MATPULLI CHCTEMbI PABEH HYJIIO,
TO NMPHUMEHSETCSI TOJBKO METO/ HCCICAOBAHUSA CHCTEMBbI
JIMHeHbIX ypaBHeHuil ['aycca, apyrue meroabl (MeTo
Kpamepa n MeToa MATPHYHBIX YPABHEHHUI) MOTYT
NPUMEHAThCS NPH YCJI0BHH, YTO MATPUIIA CHCTEMBbI




KBa/IPaTHAasl M ONpe/ieJIMTe/Ib ee He paBeH HYJII0.

20.

CpaBHUTE YCIOBHUS TPUMEHEHUSI METOAOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo/1 penieHrst CUCTEMbI JIMHEUHBIX
anreOpanvdecKuxX ypaBHEHUN IPUMEHSIOTCS B TOM CITydae, €Cliu
MaTpHlla CUCTEMbI He SIBJISIETCSA KBaJApaTHON?

OtBer: Eciim MaTpuna cucremMbl He KBaJpaTHad (T.e.
KOJINY€CTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHNETCS TOJIbKO METO/ UCCIe10BAHUS
CHCTeMbl JIMHeHHBbIX YpaBHeHuii ["aycca, npyrue MeToabl
(meroa Kpamepa u MeTo1 MATPUYHBIX YPABHEHUIT) MOTYT
NMPUMEHATHLCS MPH YCJIOBHH, YTO MATPULIA CHCTEMBI
KBA/IPaTHAasl M OlNpe/ie/INTe/Ib ee He paBeH HYJII0.

VK-2.V.3

21.

IIpu KaKoOM yCJIIOBUM OJTHOPOJHAsA CUCTEMA JIMHEHHBIX YPABHEHUN
MMEET HEHYJIEBOE penlcHue?

OtBer: OgHOpPOAHASI CHCTEMA JINHEHBIX YPAaBHEHMI HMeeT
HEHyJIeBOE PelleHHe TOr1a  TOJIbKO TOIa, KOrjaa eé panr
MEHbIIIe YHCJIA HEU3BECTHBIX.

VK-2.V.1

22.

Kak Ha3zpiBaeTcs AByMepHas cucTeMa KOOpArHAT, B KOTOPO
Kaxxaasd TOUYKa Ha IINIOCKOCTHU OHpeIIeJIﬂeTCSI ABYMsI qucjiamMu -
MOJIIPHBIM YTJIOM U MOJSIPHBIM pagnycom?

Oteer: Takas cucreMa KOOPAUHAT Ha3bIBAETCS MOJISIPHOM
CHCTEMOI KOOPJAMHAT.

VYK-2.B.2

23.

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

Otser: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcs chepuvecKoi
CHCTEMOI KOOPAMHAT.

YK-2.V.1

24,

UYrto Takoe BeKTOp?
OtBer: BeKTOPOM Ha3bIBaeTCs HANIPABJICHHBIH OTPE30K.

VK-2.3.1

25.

Kak Ha3piBaeTcs BEKTOpP, HA4aja0 KOTOPOTO COBIAIAET C €r0
KOHI[OM?

OTtBeT: BekTOp, HAYAJI0 KOTOPOT0 COBIAAET C €ro KOHIIOM,
HA3bIBAETCS HYJI€BBIM BEKTOPOM.

YK-2.3.1

26.

ITo kakoit popmyiie onpeensercs CKaasIipHOe MPOU3BEICHHUE
BEKTOPOB?
OtBer: CkansipHoe NPOU3BeeHNE BEKTOPOB onpeeJisieTcs mo

dopmyae |dl = |b| = cosa

YK-2.V.1

27.

I[To xakoil popmysie BBIYUCIAETCS CKATSIPHOE IPOU3BEIACHHE
BEKTOPOB @ U b , €CJIM U3BECTHBI KOOPAMHATHI BEKTOPOB B
nekapToBoi cucteme (B cucreme : 0X, Oy, 0z)

OtBer: CkajqsipHOe NPOU3Be/lcHHE BEKTOPOB ONpeae/sieTcs: Mo
dopmyne a b, +a,b, +a b,

VK-2.B.2

28.

[To xakoil popmyse BHIYUCIAETCS BEKTOPHOE MMPOU3BECHHE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAUHATHI B IEKAPTOBOM CUCTEME
koopauHaT (X, Y, z)?

OtBer: BekTOpHOE IpON3BeAeHHE BEKTOPOB ONPeAeaseTcsl 10

YK-2.V.1




dpopmyie

i j ok
Xy M
Xz Y2 I3

[To kakoit popmyIie orpenenseTcss MOAyJb BEKTOPHOTO YK-2.V.1

MPOU3BEICHUS BEKTOPOB?
29. OrtBer: BesimunHa MOy BEKTOPHOI0 NMPOU3BeAeHUsI

BEKTOPOB onpeiesieTcsi mo gpopmysie lal = |E| * sin[c_iﬂj

Uemy paBHO pacCTOSIHUE OT TOYKH JI0 IPSIMOii? VYK-2.B.2
30. OTtBet: PaccTosinue OoT TOUKH /10 NPSIMOM PABHO JJIMHE

NepreHuKYJIsipa, ONYIEHHOr0 U3 JAHHOH TOYKH Ha NPSIMYIO.

3aganue 1. CocTaBuUTh ypaBHEHHE MPSIMOM MNPOXOASIIEH uepes YVK-2.V.1

x+2 y—9

Touky M(2,4) u nepreHIuKyISIPHON MPAMOiA — T i

OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM

KO3 hUIIIEeHTOM

OrtBer:

¥y=-—1,25x+6,5

3amanne 2. CoCTaBUTh ypaBHEHHUE IMPSMOM MPOXOASIICH uepes

TOUKY M(1,—4) u HEPIICHINKYIIAPHOM npsIMOi

—4x —5y+14 =10,

OtBer 3amMcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM

KO3 HUIIIEHTOM

OrtBer:

¥=1,25x—5,25

3aganue 3. CoCTaBUTh ypaBHEHHE NPSMONM MPOXOAsLIeH uepes

x+16 y—9

31 touky M(—1,—3) u napaiensHoi psIMoit ) = Y

OtBer 3amucaTb B BHUAE YpPAaBHEHHs MpPSMOH C  YIJIOBBIM

K03 pULIEHTOM

Otser:

¥y=1,25x—1,75

3ananue 4. CocTaBUTh ypaBHEHUE NPSIMOM MNPOXOJAIIed uepes

touky M(1,—1) u nepreHauKyIApHON npsiMoit ¥ = —5x + 2.
OtBeT 3anucaTh B BHJAE YPaBHEHHMs NPIAMOM C  YIJIOBBIM
kod(duUImeHTOM

Otser:

¥y=02x—1,2

3amanne 5. COCTaBUTh ypaBHEHHE MPSMOM MPOXOASAIIEH depes
. Lx+1 v—6

touky M(3,1) u nepreHIUKyISIPHON MPAMOi —5 = —4

OtBer 3amMcath B BHJE YypaBHEHUS TMPSMOM C  YIJIOBBIM

KodduUImeHTOM

OTBeT:
¥y=-—1,25x+4,75




32.

KakuM ypaBHEHHEM OIUCHIBAETCS IUIOCKOCTD B IEKAPTOBBIX
KoopauHaTax (X, Y, 2)?
OtBeT: B 1eKapTOBBIX KOOPAHHATAX YPABHEHHE MIOCKOCTH

(kaHOHMYECKOe YPaBHEeHHeE NMJIOCKOCTH)
Ax+By+Cz+D=0

VK-2.3.1

33.

ChopmynupyiiTe  HEoOXOAMMOE U JOCTATOYHOE  YCIIOBHUE
NapauIeIbHOCTH MPSIMOU U TIJIOCKOCTH.

OTtBert:

Jast Toro, 4yro0bl NpsiMasi U MJIOCKOCTh ObLIM NapaJliejbHbl,
HEO0X0AUMO MW [JA0CTATOYHO, 4YTOObI BEKTOP HOPMAJIM K
IVIOCKOCTM M HANPABJAKIIMHA BEeKTOpP NpPAMOd ObLIM
neprneHInKyJIAPHbI.

VK-2.V.1
VYK-2.B.2

34.

KakuMm ypaBHEHHEM ONKCHIBACTCS TpsMas, MPOXOMAALIAs uepe3
TOYKY (X0, Yo, Z0) ¥ WMEIOIAs HANPABISIIOUIMNA BEKTOp C
koopauaatamu (I, m, n)?

OTBeT: YpaBHeHHe NpsiMOii, mpoxoasileii yepe3 TOUKy (Xo, Yo,
Z0) ¥ HMeEIOIIASl HANPABJSIIOUIKIA BeKTOp ¢ Koopaunatamub (I,

X~ F—¥ E—Z
m, N) uMeeT BUJ 0 Y _ %
m "

VK-2.V.1
VYK-2.B.2

35.

Kaxum YPaBHCHHUEM OIMUCBIBACTCA IMpAMad, Npoxoadamias 4€pe3 ABC
TOYKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OTBeT: YpaBHeHHe NPSIMOi, MPOXOAsIIEl Yepe3 IBe TOYKH (X1,
r—x — ¥-¥1 — E—Z)
R | b | T

Y1, Z1) 1 (X2, Y2, Z2) ©MeeT BU

YK-2.V.1

36.

Kakum 06pa3om MOKHO 3a/1aTh NPSIMYIO C TOMOIIIBIO IBYX
IJI0CKOCTEH?

OtBeT: YpaBHeHHE IBYX NepeCeKAIMNUXCH MJIOCKOCTEH — 3TO
YpPaBHeHHe NPSIMOi B POCTPAHCTBE

VK-2.B.2

37.

C nomo1ibko Kakoil popMyIibl MOKHO HANTH yroi Mexay

IpSIMBIMU?

OTBeT: yroa Me:xay NpsiMbIMU MOKHO HAWTH U3 (POPMYJIbI
I!'Il ¥ ﬂz

o2, TA€ @1 M @; — HANPABJIIIONIHE BEKTOPBI
1 2z

COS@ =

IMPAMBIX

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

38.

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

C nomoIpko Kakoi (opMyIIbl MOXKHO HAWTH YTOJT MEXKIy IPSIMOU U
IJIOCKOCTBIO?

OTBeT: yroa Mexay NpsiMoil ¥ IJI0CKOCTHIO MOKHO HAWTH U3

popmyabl
|Al + Bm + Cn|

,,“."}12 _|_32 + o V"!f + me + nZ

sing =

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

39.

[To xakoit popmyre MOKHO OPEACTUTh PACCTOSIHHE OT TOUKH JI0
ITOCKOCTH?
OtBet: PaCccTosiHME OT TOYKH /10 IUIOCKOCTH PABHO

VK-2.V.1




|Ax,+By, +Ca 7D |
VATIET T
(Xo, Yo, Zo) KOOpAMHATHI TOUKH.

,rre (A, B, C)- kooparHATBl HOPMAJIH K TNIOCKOCTH;

40.

Harmmummre kaHOHHYECKOe YPaBHCHUC JJIIMIICA.

Oteer: KaHoHHYeCKO€ ypaBHEHHE JLIMIICA MMeeT BHT
2 2

X y

al b2

VYK-2.B.2

41.

Hanumure kaHoHMYeCcKOe ypaBHEHUE TUIIEPOOPHI.

OTtBer: KaHoOHM4YecKkOe ypaBHeHHE rUNepO0JIbl HMeeT BU/L

VK-2.V.1

42.

Harnumre kaHOHUYECKOe ypaBHEHHE Mapa0oJIbl.
OtBer: KaHoHMYeckoe ypaBHeHHe TapadoJibl UMeeT BUJL
y:=2px

VYK-2.B.2

Bormpocsr (3amaun) nis 3adera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

[Tepedyens BonpocoB (3a1av) 11 3adeta / nudd. 3auera

Kon
WHIUKAaTOpa

Y4eOHBIM MJIAHOM HE IPESYCMOTPEHO

[lepeuens TeM JIsi KypCOBOTO IPOCKTHPOBAHUS/BBIIIONHEHUS KYPCOBOW pPabOTHI
MpeCTaBICHBI B Ta0wmIe 17.
Tabmuna 17 — Ilepedern TeM st KypCcOBOTO TPOSKTHPOBAHHUSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM i KypCOBOI'O MPOEKTUPOBAHUS/BBIIOIHEHHS
B KypCOBOi1 pabOThI
Y4eOHbIM IJIAHOM HE IPESYCMOTPEHO
Bompocel i1 mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBbIii TepedeHb BOITPOCOB JJIsI TECTOB

Ne . Kon
ITpumepHBIii IepedeHb BOPOCOB [Tl TECTOB
/11 WHJIUKaTopa
TuIoBoM BapuaHT TECTOB
2 ceMecTp
1 | Jlana maTpuna 1) a, YK-2.V.1
2 .
A=( ).
g oz 3) a
11
Eé anredpanyeckoe
JIOTIOJTHEHUE Ass 4)  —axn
aBHO. ..
p Ortger: 3)




N3 npuBeaEHHBIX dyg  dyo VYK-2.V.1
d d
MaTpHl] 0OpaTHbIE 1) 21 22
0 a;,
CYIIECTBYIOT Y
MaTpHII. .. 0 0 ay
2) 0 0 am
0 0 ag,
A39 Ayp A3
3) | 0 az ap
0 0 a;,;
11 thz 3
4) (ﬂzi G2z ﬂ:a)
0 0 0
Ortger: 3)
Kakum merogom moxuo | 1)  I'. Kpamepa YK-2.3.1
CIIUTh CHCTEMY,
P Y 2) K.®.Taycca
OTIPEICIIUTENIb OCHOBHOM
MATDHITB! KOTOPOii pABEH 3)  C noMoIIbI 00pPAaTHON MATPHIIBI
HYJIXO 4)  m00BIM CITIOCOOOM
Ortger: 2)
Cucrema coBmectHa | 1)  Oombime 1 YVK-2.3.1
TOrZa W TOJBKO TOTJA, | 2) PAaHTr MATPHIbI CHCTEMbI PaBeH
KOTJa. .. PAHTy pacHIMPeHHOH MATPULbI
CHCTEMBI
3) panr pasen 0
4)  panr paBeH |
Ortger: 2)
@ wu b|1l) BEKTOPHI MEPIEHANKYIAPHBI YK-2.V.1

s BexkTopoB

BBITTIOJTHATOTCA YCJIOBHA:

by _ by b

ﬂx ﬂy ﬂz

Torjga....

2) BEKTOPBI MapaJUICIbHBI

3) BEKTOpPBI MapaUiejbHbI U HE MOTYT
JIeXKaTh HA OJTHOM MPSIMOU

4) BeKTOPBI JIeKAT HA OTHOI MPAMON
WIN NapaJiebHbI

Ortger: 4)




Bekropnoe 1) kommuHeapHoW TwIockoctH, B | YK-2.3.1
NPOM3BEICHUE BEKTOPOB KOTOPOH JIeKaT MepeMHOXKaeMble
au b — 370 BEKTOD... BEKTOpA
2) NepHeHIHKYJISAPHBIN
IJIOCKOCTH, B KOTOPOil Jiexar
nepeMHOKaeMble BEKTOPbI
3) HyleBoH
4)  coBHAEAlONMiA C OJHUM U3
IEPEMHOXAEMbIX BEKTOPOB
OrtBer: 2)
PaccrosiHre OT TOYKH 10 1) |Axg+Byy+C| VK-2.3.1
A2 RZ\ AZ 12
IUIOCKOCTH MOKHO VAT+B VAL
BBIYUCIIUTh 1o 2) A "As+B B, +C Co
I [
popmyie... u'Af+Bf+cf-u|A§+E§+czz
3) |.£‘1..T-u+B_‘I.’u +CZu +D|
VAZ+B? +C2
4) |dm+ Bn+Cp|
VAT B 07 mT 4n® 47
Ortger: 3)
['eomerprueckoe Mecto | 1)  rumepOooit YVK-2.3.1
TOYEK IIOCKOCTH, CyMMa 2) Soroi
napaboioit
pacCTOSIHUM OT KaxI0i
U3 KOTOPBIX JI0 JBYX 3)  OKpyKHOCTBIO
JAHHBIX  TOYEK  OTOH | 4)  yymmcom
IJIOCKOCTH ecTb
Otger: 4)
BEIMYMHA TIOCTOSHHASA,
Ha3bIBACTCH. ..
Haiitu ypaBHEHHE 1) x+1  y-2 z—4 VK-2.3.1
- - -3 2 4
OpsSMOM,  TPOXOJSIICH
yepes TOYKY 2) x+1  y+Z  z+4
3 2 4
A(—1;2; 4),
x—1 y—2 z—4
HepIEeHIUKYIISPHO 3) _ —
-3 -2 —4
IUIOCKOCTH

3x-2y-4z+1=0




=+4

4) ﬁ = ¥z _

-3 -2 -4
OrBer: 1)
10 | Pemuth cucremy | 1) x=0,y=1,z=-3 YK-2.3.1
JUHEHUHBIX  YpaBHECHUMU 2)  x=0,y=1,2=-2
METOJIOM l"aycca
2x —y + 3z=-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Orser: 1)
11 | Beruucnute -1 -6 YK-2.V.1
y (5 %)
2 -1y (1 -2 2 (7 2
(j_ 2 ) (3 2 ) ) (1 n}
0 o0
3 (i =)
7 2
9 (G )
Ortger: 1)
12 | lana maTpuma 1) Qg YK-2.¥.1
2) —aj
(%11 Gy
A_(ﬂ’ii “::)'
3) Qi1
Eé anreOpanyeckoe | 4)  —ay,
JIOTIOJTHEHUE Asy
Ortger: 2)
paBHoO...
13 | Matpuua A1) At-axa-at VK-2.3.1
Ha3bIBaeTcsl  oOpaTHOMU ) At-a=1
MaTpuIle A, ecim
BBITIOJHSETCS YCIIOBUE 3 A-A=A-AT=E
4) AT'-4=0
OtBert: 3)
14 | CkanspHbIM 1) |&||E| arcCos o VK-2.3.1




MIPOU3BEICHUEM JIBYX

-+

HEHYJIEBBIX BEKTOPOB a

—

n b HaszwpIBaercs quciio,

2) |&||E| ctg a

3) |E||E| COS (¢

paBHoE. .. 4) |§||E|tga
OrtBer: 3)
15 | Yemy paBHO cmemanHoe | 1) O VK-2.¥.1
IPOU3BEICHUE BEKTOPOB ) 1
aba
3) -2
4) 2
Oreer: 1)
16 | YpaBuenue mpamoii, | 1) (x—a)+(v—>b)=0 VK-2.3.1
HPOXOJSIICH Yepe3 JBe ) 2w
TOYKH MOYKHO COCTaBHTh fzmnn mTR
10 q)OpMyJIe... 3) A(x—xD)+ B(}r—vﬂ) =0
4) F_Fu:k(x_xnj
Ortger: 2)
17 | I'eomerpuueckoe ™ecto | 1)  IlapabGomy YK-2.3.1
TOYEK, KOTOpbIE 2)  oxpysmocts
XapaKTepH3YIOT
SKCLEHTPUCHTET & >1 3) runepGouy
IpeCTaBIsAET COOO0i 4)  summnc
Ortser: 3)
18 c 1) neicTBUTENBHOW OCBhIO YK-2.V.1
OtHomieHne —
4 2) acuMnTOTON
Ha3bIBaCTC. ..
3) JIKCHEHTPUCHUTETOM
4) (oxambHBIM PAIHYCOM
Ortger: 3)
19 | Haiitu YPaBHEHHE | 1 x+l  y-2  z—4 VK-2.V.1
3 -2 -4
OpSIMO,  TIPOXOJISIIEH




qepes TOUKY | )y _ _
3 2 4
A(—1;2;4),
x—1 V—2 z—4
NEPIEHIUKYIISIPHO 3) = =
-3 -2 -4
IUIOCKOCTH
x+1 V+2 Z+4
3X-2y-4z+1=0 4) = =
-3 -2 -4
OrBer: 1)
20 | Onpenenuts kakoe | 1) x”+y°-8x=0 VK-2.3.1
aBHCHHE JIMHUT .
P 2) x=-225—372
COOTBETCTBYET 3
napabosie. .. 3) -2x*+3y7-4x+15y+4=0
4)  x+4y-2y*-5=0
Otger: 4)
21 | Pemuts cuctemy | 1) x=0,y=1,z=-2 VK-2.3.1
JUHEUHBIX  YpaBHEHUU 2)  Xx=0,y=-1,7=2
METOJIOM l'aycca
x+y+z=2 3) x=0,y=1,z=2
2 —y+3z=10
—x+2y—z=-5 4) X:01 y=- 1, z=3
Otger: 4)
22 | BpuuciauThb YK-2.3.1
-1 -1 4 -2 7 1
(1 1)'(3 2) 1) (—? n)
-7 0
2 (3 o)
1 0
3y ;)
0 1
v (5 7)
Ortger: 2)
23 | Kakas u3 touek nexwurt | 1) (0; 3) YK-2.3.1

Ha MpsAMOH y = —2X + 17

2) (-1;3)




3) (2,3)

4) (2,1
OTtBer: 2)
24 | Tlpsmassy =2X +5 1) tg(5) YK-2.3.1
obpa3syer ¢ 2) tg(-2)
MOJIOKHUTEIBHBIM 3) arctg(2)
Hanpasienuem ocu OX 4) tg(2)
yToJl 0, paBHBIH. .. Ortser: 3)
25 | Yroa Mexy npsiMbIMH 1) tgg= ‘11155 YK-2.3.1
y=x+1 y=5+3
omnpenesnsercs o 2) tgop= ‘;;5
dbopmyre: )
3 we=|3ils
Y we=|i
Ortger: 1)
26 | Ilpn pemieHHH CUCTEMBI 1) g g‘ YK-2.3.1
JMHEUHBIX  ypaBHEHHI
{4211+—3?Z:=58 no | 2 i —ST‘
NpaBUITY Kpamepa 3) g 3?‘
onpenennuTeNns A HMeeT N
)3
Ortger: 2)
27 | Ilpu pemieHuu CHCTEMBI 1) (2;-1) YK-2.V.3
JIMHENHBIX YpaBHEHUI 2) wmerox Kpamepa HenmpuMeHuM
{xl—i- 2x,=0 3) (1;2
4x, +8x,=1 5 (@21)
METOAOM Kpamepa Orger: 2)
HOJTy4€H OTBET. . ..
28 | Pemuth CHCTEMY 1) (1;0;0) YK-2.3.1
JUHEWHBIX  YpaBHEHHIA 2) (0;1;0)




meromom Kpamepa: 3) (0;0;1)
Xy +x,—x3=0 4) (1,0;1)
Efl__zii ii: ; g Ortser: 4)
29 | IlokazatenbHass Qopma ) V2 ei%n YK-2.3.1
KOMIUIEKCHOT'O YuCiia 3=
= -1 + | uMeeT BUL; 2) w,’Ze:
3) V2e'z
4) w.,"fe%
OrtBer: 2)
30 | Moaysb KOMILJIGKCHOT'O 1) 0 YK-2.3.1
qpcna Z = —i paBeH: 2) 1
3) 2
4) 5
Ortger: 2)

CucreMa OIICHUBAHUS TECTOBBIX 3a/IaHUN:

1 Tun) 3amaHue KOMOMHUPOBAHHOTO THUIA C BHIOOPOM OJHOTO BEPHOTO OTBETa U3 YETHIPEX
MPEIUIOKEHHBIX 1 000CHOBAaHWEM BBIOOpA CUMTASTCS BEPHBIM, €CJIH MPABWIBHO yKa3aHa 1udpa
U TpUBEICHBl KOHKPETHBIE AapryMEHThI, HUCIONb3yeMble mpu BbIOOpe oTBeTa. [lomHoe
COBIIQJICHUE C BEPHBIM OTBETOM OIICHHUBAETCs | OaylsIoM, HEBEPHBIN OTBET WIJIH €TI0 OTCYTCTBHE —
0 6amnoB.

2 tun) 3agaHue KOMOMHUPOBAHHOTO THUIIA C BBHIOOPOM HECKOJIBKUX BapHaHTOB OTBETA W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM O0OOCHOBAHHWEM BBIOOpA CUMTAETCS BEPHBIM, €CIIH MPABHIBHO
yKa3aHbl TUQPBI U PUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOIb3yeMbIe TIPH BHIOOPE OTBETOB.
[TonHOE coBmazeHne ¢ BEPHBIM OTBETOM OlLlIeHHWBaeTCsl 1 Oaniom, eciu AOMYyIIEHbl OIIUOKN WU
OTBET OTCYTCTBYET — 0 Oasios.

3 Tun) 3amaHue 3aKpBHITOTO TUIA HA YCTAHOBIIGHHWE COOTBETCTBHSI CUMTAETCS BEPHBIM, €CIU
YCTAaHOBJICHBI BCE COOTBETCTBHS (ITO3WIMK W3 OJHOTO CTOJIONAa BEPHO COIOCTaBICHBI C
MO3UIUSAMH APYroro ctoibua). [lomHoe coBmazeHune ¢ BEpHBIM OTBETOM OlIeHHBaeTcs 1 6amiom,
HEBEpHBbIN OTBET WM €ro oTcyTcTBHe — 0 6ayioB

4 tum) 3amaHue 3aKPBHITOTO THUIA HA YCTAHOBIIEHHE MOCIEIOBATEIHHOCTH CUUTAETCS BEPHBIM,
€CJIM TIPaBHJILHO yKa3aHa Bcs TocienoBaTelbHOCTh nudp. IloHOe coBmameHue ¢ BEPHBIM
OTBETOM OlIeHHBaeTcs | GamoMm, eciu JOMyIIeHbI OITHOKH U OTBET OTCYTCTBYeT — () Oasios.

5 Tun) 3amaHue OTKPBITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUYUTACTCS BEPHBIM, €CIU OTBET
COBMAJIa€T C OTAJOHHBIM TIO COJAEpPKAaHMIO M TOoJHOTe. lIpaBUNBHBIM OTBET 3a 3amaHue
olieHuBaeTcs B 3 Oaiia, €Clii JIOMyIIeHa OfHa OInOKa \ HETOUHOCTH \ OTBET MPaBUIILHBIN, HO HE
NOJIHBIH - 1 Oasut, eciu gonyiieHo Oosiee 1 ommOKHM \ OTBET HEMPABUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HOH (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno




10.4. Meroanueckue MaTepuabl, OTIPEICTISIOINE MPOIICYPHI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIMX J3Tanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpXKaTcs B
JOKAJIbHBIX HOPMAaTUBHBIX akTax [ YAII, perjaMeHTHPYIOIIUX TOPSAAOK M IPOICAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MPOMEXKYTOUHOW aTTECTAIlMH O0YJarOIIHXCs
I'VAII

11. Meroauueckue yKazaHus JUIsl 00y4arONIMXCsl [0 OCBOCHHUIO JUCIUTUTHHBI
(Huoice npugoosamcs pekomeHoayuu no cocCmasiienuto 0aHHo2o pasoeia)

11.1. Meroauyeckue yKazaHus s OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbiM NIAHOM HO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOro marepuana. HasHadeHue COBpEMEHHOH JIeKIMHU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpPOOJIeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIIMX
JTOCTHKEHUI HaydyHOUM MBICTU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METOI0JIOIHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapar
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIHUILINHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTHMHU JAUCIUTUTHHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUHU 00YUYAIONIMMUCS JISKIIMOHHOTO MaTepuana;

— TIOJIyYe€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4YeHHE OMbITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIO/IaBaATEIIEM;

— pa3BuTHE MNpO(EeCcCCHOHANBHO-IEIOBBIX  KAauecTB, JIIOOBU K  NOpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TOsiBJIEHHE HEOOXOAMMOT0 HHTEpEca, HE0OXOAUMOTO ISl CAMOCTOSTEIFHON PabOThI;

— TOJlyueHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTHUS HAYKH W TEXHUKH U O
IPOTHO3€E WX Pa3BUTH Ha OJKaNIINE TO/IBI,

— HayuyuTbCs METOJUYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynupoBKax);

— TOJIy4eHHE TOYHOTO TOHUMAHHUS BCEX HEOOXOJMMBIX TEPMHHOB M TTOHSATHIA.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIATbCA JIEMOHCTpauuend CIaioB U
UCMOJIb30BAaHUEM DPA3aTOYHOr0 MaTepuallia IpH HPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJENIFHBIX TEMATHK IO JTUCIUTUIHHE.

CrpyKTypa Ipe1ocTaBiIeHUs JEKIIHOHHOT0 MaTepuana:

— Ormpenenenusi MaTeMaTHYECKIX TEPMUHOB.
—  @DopMyIMpPOBKA TEOPEMBI.

— JloKa3arenbCTBO TEOPEMBI.

— HMnmroctpupyromuye npumMepsl.

11.2. Meroaudueckue ykazaHHs ISl OOyYarOIIUXCS 0 MPOXOXKICHHIO TMPAKTHIECKUX
3aHITHH (eciu npedyCMoOmpeHo y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTueckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3zanuu yueOHOro
npoliecca, 3aKII0Yaroniascs B BBITOJHEHUN 00YJaloUIMMHUCS 110JI pYKOBOJICTBOM IpEToiaBaTelis
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCLUTUIMHBL, TPUOOPETEeHHUs] YMEHUN M HaBBIKOB, OIBITA TBOPUECKON AEATEIBHOCTH.

[enbro mpakTUYECKOro 3aHATHS sl 00y4aroIIerocs SBSETCS MPUBUTHE 00YYarOIIMMCS
YMEHUH 1 HaBBIKOB MIPAKTUYECKOH JIEATENbHOCTH 110 U3y4aeMOW JUCLUIUINHE.



[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YarOIIMMCS IPAKTUYECKUX 3aHATHI:

— 3aKpervieHue, yriyOiieHWe, pacIIMpeHHe M JeTaau3auus 3HaHWUH TPH PEUICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE [IO3HABATEJIBHBIX CIOCOOHOCTEH, CaMOCTOSITENBHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JYCLIUIIJIMHEIL

— BBIPa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI MONYYCHHBIX 3HAHUH IS
BBITIOJTHEH U 3a/[aHNUH;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIGKTMBHOM M MHIMBHIYaIbHOH (GopMm
00y4eHusl.

TpeOGoBaHusl K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM
[IpakTuueckre 3aHATHA HAUYMHAIOTCS C 3a0UCHM B OKypHaJl IperojaBaress
MPUCYTCTBYIOIIUX CTYACHTOB. 3aTEM OOBSIBISICTCS TeMa MPAKTHUECKUX 3aHATHH.
[IpenogaBaTens 4MTaeT yCIOBHE 3aJaydl M IpeajiaraeT CTyJEHTaM CaMOCTOSTEIbHO
pEelINTh 3a7ady, WCIOJbB3Ysl 3HAHUS, IMOJYYCHHBIC CTyJEeHTOM Ha Jekiuu. CTyAeHT,
KOTOPBIHN
CryneHT, epBBIM PENIMBIINN 33/1ady, BBI3BIBACTCSA K JOCKe. B ciydae eciii CTyJIeHT
MPaBWJIBHO PELIWII 3a/1a4y, OH MoJiydaeT 5 0amnoB. Ecnu cTyAeHT pemiaer 3aaqy ¢ HOMOIIbIO
npenojaasarelis, To mnoiy4daer 4 Oamna. 3aTeM, B KOHIIE CEMECTpa, OIICHKHA CTYACHTOB
(BKJIIOYAst OLIEHKY MOCEIIaeMOCTH) MePeBOIATCS B OOHYCHI (kaduecTBO) oT 0 10 5 6amnoB. Otu
OOHYCHI IOOABJIAIOTCS K O0IIEH CyMMe 0aJIJIOB B paMKax MOJYJIbHO-PEHTUHTOBOM CHCTEMBI.
CryneHntam BbLIaeTCsA JIOMAlllHEE 3a/JaHWe B BUJIE 3aJad, KOTOPbIE OHHM CHAIOT B
YCTaHOBJICHHBIC CPOKHU.

11.3. Mertoauueckue yKazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHbHOMN
paboTsl

B xoze BBIOTHEHHUS CaMOCTOSATENbHON pabOThI, OOYUYAIOUIUICS BBIMIOIHSAET paboTy MO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydvaroruxcst 1Mo 3a04HOM ¢Gopme oOydeHHs, CaMOCTOSTelbHas paboTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTOIHEHUSI CaMOCTOSITEILHON paboOThI, y 00y4aromerocs GopMUPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6p€TaeMI)IX 3HaHHI>i, oOecrieunBaeT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHHs, TMOMOTaeT NOJYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONUX CSSBIISIOTCS:

- yqe6HO'MeTOHquCKHﬁ MaTepHrall MO0 AUCHUIIIIUNHE,

11.4. Metoauueckue yKazaHus JUIsl OOYyYaroIIMXCS TO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroImuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEMEeCTpa C IIeNIbI0 OLIEHUBAHUS XO/a OCBOCHUS
JVCLATIIINHBI.

B Teuenmne cemectpa B cucreMe auctaHimoHHoro oOyuyenus ['YAIT B ¢dopme
TECTUPOBAHUSI MPOBOAATCS [JIBE IPOBEPOUYHBIE pabOTHl MO pEHIeHHIO 3ajad U  OJUH
TEOPETUYECKUN OIpoc (IepedeHb BOIMPOCOB Il TECTOB pa3MmelleH B «baHke BOMpPOCOB» B
cucTteMme aucTaHuuoHHoro ooydyenus I'Y AII).



Pe3ynbpTaThl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH OYIyT YUYUTHIBATHCS MPH MPOBEACHUN
MPOMEKYTOUYHOM  aTTecTanuu (MpU  HMCIOJb30BaHUM  OAJbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHMS, KXl BUJ KOHTPOJIS OLIEHUBAEeTCs B Oamiax, U3 KOTOPHIX (OpMHUpYyeTCs
UTOTOBBIN PE3yJIbTAT).

11.5. Meroauueckue ykazaHus i 00Y4arOLUXCs M0 MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTeCTaluu.

IIpomexxyrounass  arrectauuss  OoOyyaroIIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3Yy/IbTAaTOB 00ydeHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYyYCHHbIX OOydYaloOUIMMCsS B IpoIlecce
U3y4eHMsl Bcell AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
IPUMEHATh MUX JUId pEILICHUs NPAKTUYECKUX 3ahad. DK3aMEH, Kak IpPaBUJIO, MPOBOIAUTCS B
NIEPUOJ, HSK3aMCHALIMOHHOM CECCHMM W 3aBEpIUAETCs AaTTECTALMOHHON OLEHKOM «OTIMYHOY,
«XOPOLIOY, YNOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIILHO.

— Cucrema OLEHOK IpU IPOBEICHUU IIPOMEXYTOUHOM AaTTeCTalUud OCYLIECTBIISIETCA B
cooTBeTcTBUM ¢ TpeboBanusMHu Ilonmoxenuit «O TekylleM KOHTpPOJIE YCIIEBAEMOCTH U
IIPOMEXYTOUHOM aTTectauuu cTyAeHToB I'Y AL, oOyvaromuxcs no nporpaMmam BbICILIETO
oOpa3zoBaHus» U «O MOJYIbHO-PEHTUHIOBOM CUCTEME OLIEHKU KauecTBa y4eOHOU paboThl
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




