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AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HarpaBjeHuto moaAroToBku/ cneruanbHocT 38.03.05 «busHec-uHpopMaTrkay HapPaBICHHOCTH
«Ympasnenue nHHOPMAMOHHBIMU pecypcaMuy. Jluciurumna peanusyercs kadeapoit «Nely.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

VYK-2 «CriocobeH ompenensaTh Kpyr 3aad B paMKax MOCTABICHHOW IENH W BLIOUPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIIEHUs, UCXOS U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

ConepxaHue JHUCHMIUIMHBI OXBaThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C TEOpHUEHN
KOMIUIEKCHBIX YHCEJ, CUCTEMaMH JIMHEWHBIX YpaBHEHUU, JMHEWHBIMH MPOCTPAHCTBAMH,
BEKTOPHOH anre0pol U aHATUTHIECKON TeOMETPHECH.

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

[IporpamMmMoil AMCHMIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe DK3aMEHA.

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

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IUIAHUPYEMBIX PE3YJILTATOB O0YUEHHUS 110 TUCIUILIIMHE

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 O0pa3oBaHUS COBPEMEHHOTO  CIHEIMANUCTa W U3ydaeT
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 1IEJICYCTPEMIEHHOCTh, OPTaHU30BaHHOCTh NPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PEUICHUS MPUKIATHBIX 33a4 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
Y TeXHHUKE. B 3HaYNTENbHOM CTEeNeHU 3TO BHI3BAHO BCE YOBICTPSAIOIIMMCS Pa3BUTHEM HAyKH U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
MCTIOJIB30BAHUSI MATEMATHKH JUIS PEUICHHUs KOHKPETHBIX 33/1a4 CYIIECTBEHHO PACHIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactn BocmHTaHHS JUYHOCTH WENBIO IMOATOTOBKH I10 JaHHOW JUCHUIUIMHE
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. TlepeuyeHb IIAHUPYEMBIX PE3YJIHLTATOB O0YyUEHHUS M0 AUCHUILINHE, 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 BbIOMpAThH

VYK-2.3.1 3HaTh BUJBI PECYPCOB U OTPAHUYECHUS JIJIS
peLIeHNs TOCTABJIEHHBIX 3a7a4
VYK-2.V.1 ymeTs mpoBOJIUTH aHATU3 MMOCTABIEHHOMN
1esnu 1 GopMyIupoBaTh 3a/1aun, 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 pM, VK-2.B.2 BiaaeTh HaBbIKaMU BBIOOPA ONMTUMAIBLHOTO
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
W3YYEHUHU B By3€ KaKUX-JIH0O TUCIUIUINH.
3HaHUs, MOIYYCHHBIC IIPH M3YyYEHUU MaTepuaia JAHHOM JUCLMIUIMHBI, UMEIOT KaK
CaMOCTOATENIBHOE 3HAYCHUE, TaK U UCIIOIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:
- Marematuka. Teopust BEpOsSTHOCTEN U MaTEMaTHYECKAsl CTATUCTUKA

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
JHanaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB yUeOHOM
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. 68 68
B TOM YHUCIIE:

nexmu (JI), (gac) 34 34

I(IpaK)TquCKHe/ceMHHapCKI/Ie sansarus  (113), 34 34

qac

naboparopusie padbotsl (JIP), (dac)

KypcoBoii npoekT (padota) (KII, KP), (gac)

9K3aMeH, (Jac) 54 54
Camocmoamenvnan paboma, Bcero (4ac) 22 22
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 TUCHIUILIMHEI TIO pa3/ieiaM U BUIaM 3aHITHIA.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIUITITNHBL Jlexunn | 113 (C3)| - JIP KT CPC
’ (dac) (dac) (qac) (qac) (qac)
Cewmectp 2

Paznen 1. KoMriekcHbIe dnciia M MaTPUIIbI 3] 8 4
Paznen 2. Cuctemsl TUHEHHBIX YpaBHEHUH 3] 9 3
Paznen 3. JIunelinbie mpocTpaHCTBa 5 0 3
Pasnen 4. Bekropsl 6 8 3
Paszzen 5. IpsiMast Ha MJIOCKOCTH 4 4 3
Paznen 6. [Ipsmas 1 MI0CKOCTh B IPOCTPAHCTBE 4 5 3
Paznen 7. Kpussie BToporo nopsiaka 3 0 3
Hroro B cemectpe: 34 34 22
Htoro 34 34 0 0 22




[IpakTuyeckas MOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JalolmMMUCS  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKUIUH,  CBSI3aHHBIX ¢ Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — Copeprkanue pa3esioB U TEM JICKIIMOHHOTO IHUKJIA
Howmep paznena Ha3BaHue u copepxanue pa3fenoB U TeM JEKIIMOHHBIX 3aHATUI

1. [TonsiTHE KOMILIEKCHOTO yucha. JelcTBUs Hal KOMIUIEKCHBIMU YHCJIAaMHU B
anrebpanueckoir ¢opme. JleiicTBUS HaJ KOMIUIEKCHBIMH YHCIaMH B
TpuroHomerpuyeckoir ¢popme. @opmyna Myaspa. V3BieueHne KOpHA U3
KOMILUIEKCHOTO Yncia. (2 gaca)
Ilonsatne marpunbl. JIuHelHble omnepauuu Haj Marpuuamu. JluHenHas
3aBUCUMOCTh W HE3aBUCUMOCTh Marpull. TpaHCIOHUpPOBAHUE 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 yaca)
Meton Kpamepa. Mertoa I'aycca. (2 yaca)
CoOcTBeHHbIE 4YHMClIa U COOCTBEHHBIE BEKTOPBI KBaJAPATHBIX MaTpUL.
ODYHKIMK OT KBaJAPATHBIX MaTpull (2 yaca)
3. Jluneitnble mnpoctpaHcTBa. OmpeneneHue U npuMmepbl. basuc u
KoopauHaTel. JIluHelHble  mpeoOpazoBaHusa. Marpuna  JTHHEHHOTO
npeoOpa3oBanus. (5 4acoB)
4. I'eomerpuueckue BekTopsl. OCHOBHBIE onpeneneHus. JInHelinple onepanuu
HaJl BeKTOpaMu. JInHeiiHas He3aBUCUMOCTh BEKTOpOB. ba3uc. KoopauHatsl.
CucreMbl KOOpIMHAT HA TUIOCKOCTH U B IpocTpaHcTBe (4 yaca)
CkansipHOe pou3BeJIeHNE BEKTOPOB. BekTopHOE Mpou3BeieHNE BEKTOPOB.
CMerniaHHOE IPOM3BEIEHUE BEKTOPOB. (2 yaca)
S. VYpaBHeHMs] TpsIMON Ha IUIOCKOCTH. 3aJjaud Ha COCTaBJIEHHE ypaBHEHUI
npsiMoid. (2 Jaca)
Yros Mexay NpsSMBIMU Ha IJIOCKOCTH. PacCTOsIHUE OT TOYKHM 10 MPSAMOU Ha
TI0CKOCTHU. PaccTosiHue Mex 1y napauienbHbIMU MPSIMBIMH. (2 yaca)
6. YpaBHeHMsI IJIOCKOCTHU. 3a/laHue MPsIMOM B MPOCTPaHCTBeE. (2 yaca)
VYroa Mexny IIOCKOCTAMU. YTOI MEXIy IPSIMBIMU B IIPOCTPAHCTBE. YTOJ
MEXIY MNpsSMOMl M IUIOCKOCTBIO. PaccTosiHMe OT TOYKM 110 IJIOCKOCTH.
PaccrosiHne Mexay napajijieIbHbIMHU IUIOCKOCTSIMH. PaccTosiHue oT TOYKU
710 TIPSIMOY B TTPOCTpaHCTBe. (2 yaca)
7. Onnunc. ['mnepbona. [Mapabona. IlonsipHoe ypaBHEHUE KPUBON BTOPOTO
nopsiaka. KaHoHn4eckne ypaBHeHHs KpUBOM BTOpOro nopska (3 yaca)

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh
Ne @opMBIIPaKTH Tpyroem N3 Hux Ne
. /;T TeMbl TpaKTUYECKUX 3aHATHI YECKHX Py MPAaKTUYECKOM | pa3aena

. KOCTb, (4ac)
3aHATUN MOATOTOBKH, | IUCIIHUII-




(qac) JIUHBI
Cemectp 2
1. | JelicTBUs HaJ KOMILICKCHBIMU Pemrenue
YHClIaMU B allreOpandecKkon 3amaq 5 1
dopme. Tpuronomerpuueckas
(dopmMa KOMIUIEKCHOTO YHCIIA.
2. | Jle¥icTBHs HaJ KOMILUICKCHBIMH Pemrenue
YHCJIaMH B 3a/1a4 2 1
TPUTOHOMETPHUECKOH popme
3. JIuHeiiHbIe Onepany Haj Pemenue
MaTpPULIAMHU. 3a1a4y 2 1
TpaHCIOHMPOBaHKUE MATPULL.
YMHOKXEHUE MAaTPHUI]
4. Konrtponsnas padora Nel Pemenue 2 1
3a/1a4y
5. | Boluncnenue onpenenureneil. Pemenne
OO6parnas maTpuna. Pemenue 3a7a4 2 2
MAaTPUYHBIX YPABHEHMI.
6. MatpuyHbIi METO]T PEIICHUS Pemenne
CUCTEM JIMHEHHBIX YpPaBHCHUH. 3a7a4 2 2
Meron Kpamepa
7. Meron I'aycca Pemenne 2 2
3a/1a4
8. KonTponbnas padora No2 Pewenue 3 5
3a/1a4
9. Paznoxenue BEKTOPOB 1O Pemenne
0azucy. Beraucnenne 3a1a4
KOOPJHMHAT TOYEK B 00IIeH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10. CkanspHoe Mpou3BeIeHNE Pemenne 2 4
BEKTOPOB 3a/a4y
11. BekTopHoe u cmenianHoe Pemenne 2 4
ITPOU3BENCHUS BEKTOPOB 3a/a4y
12. KonTponbnas padorta Ne3 Pemenue 2 4
3a/1a4y
13. VYpaBHeHUs IpsAMOIL Ha Pemenue 2 5
IJIOCKOCTH. 3a/a4y
14. 3aauM Ha MPSMYIO Ha Pemenne 2 5
MJIOCKOCTH 3a/a4y
15. [Ipsimast ¥ IIOCKOCTH B Pemenune 2 6
MIPOCTPAHCTBE 3a/1a4y
16. KonrtponsHas pabora N4 Pemenue 3 6
3a/1a4y
Bcero: 34

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

HanmenoBanne 1abopatopHbIX padboT

TpynoemMKocTsb,
(gac)

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

VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOIHEHUE KyPCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE IPEIyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaroIXcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 2,
Bun camocrostensHoi paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
8 8
nucuuraHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 7 7
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13) 4 4
Kontposbnble paboTsl 3a04HUKOB (KP3)
IToaroToBKa K MPOMEXYTOYHOMN 3 3
attecranuu (ITA)
Bcero: 22 22

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM PabOThI 00YYAIONIMXCS TTO TUCIHUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepuallbl JUIsl CaMOCTOSITENIbHOW paboThl 00ydaromuxcs yKa3aHbl B

.. 7-11.

6. IlepeyeHb IEUATHBIX M YJICKTPOHHBIX YICOHBIX U3TAHUI
[lepeueHp meYaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeieH B Tabmuile 8.
Tabmuna 8— [lepedeHb MMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Komuectso
SK3EMIUTIPOB B
U gll_ﬂilrl))/ec bubnuorpaduyeckas ccpiika oubnmiorexe
(KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)
YK 514 BBK Bbexnemuriera JI.A., [lerposuy A.1O., UyGapos 1. A. 200
22151642 COOpHUK 3a7a4 110 aHATUTHYECKOH T€OMETPUH U
JUHEHHO# anreope: Yueb. mocooue / [Tox pen. 1.B.
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penakuueii W. B. IBanosa. — Cankr-IletepOypr : Jlans,

2019. — 156 ¢

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

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

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

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

om/book/48192

anredpa ¥ aHANMUTUIECKasi TeOMETpHs : yueOHOe mocooue
/ I1. C. T'eBopksin. — Mocksa : ®DUSMATJINUT, 2011. —
208 c.

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

Jluneitnas anrebpa ¥ aHATUTUYECKAs TEOMETPHSL:
y4eOHUK U mpakTukyMm Jutst By30B / E. I'. [ImoTHHKOBa, A.
I1. Banos, B. B. Jlorunoga, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoil. — Mockaa:
M3narensctBo HOpaiit, 2019. — 340 ¢

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

Caburos, U. X. Jluneiinas anre6pa u
aHATMTHYECKasi TeOMeTpus: yueOHoe mocooue 1is
By30B / 1. X. Cabutos, A. A. Muxanes. - 2-e u3J.,
ucrp. u goim. - Mocksa: U3narensctBo FOpaiit, 2022.
— 258 c.

https://urait.ru/bc
00de/434042

ITaxomoBa, E. I'. JIuneitnas anrebpa u
aHasnuTuyeckas reomerpusi. COOpHUK 3aJaHUI:
yaeOHoe ocodue /it 0akaiaBpuara U CrieluaInTeTa
/ E.T. IlaxomoBa, C. B. PoxxkoBa. - MockBa :
WzparensctBo FOpaiit, 2019. - 110 c.

https://urait.ru/bc
0de/430892

Jly6siruna, E. H. Jluneitnas anreOpa: yueOHoe
noco6ue 1ist By30B / E. H. JIyGsiruna, E. M.
BeuromoB. - 2-e u31. - Mockga : 3natenscTBo
IOpaiit, 2019. - 150 ¢



http://e.lanbook.com/book/58162
http://e.lanbook.com/book/58162
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/72575
http://e.lanbook.com/book/71997
http://e.lanbook.com/book/71997

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

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

http://www.math-net.ru OO01epoccuiickuii MaTeMaTHYeCKUi TOPTa
http://e.lanbook.com/view | DBC «Jlanb»

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

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX npu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHHUITITHHE

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

Tabmmna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

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

Tabmuna 12 — CoctaB MaTepralIbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 | YyeOnas ayauropus sl 3aHATUH JEKIIMOHHOTO THIA, 3aHATHH yin. I'acreno, a. 15,

CEeMHUHAPCKOTO THIIA, TPYIIOBBIX ¥ WHAWBHYaTbHBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM
arrecrauuu. OcHamenue: Crnenuann3upoBaHHasi MeOelb;
TEeXHUYECKHE CPeACTBAa O0yUCHHMSI, CITyKaIIne s
npecTaBieHus yueOHoi nHopmanyu 60ab110M ayJUTOPHH;
Ha00p AEMOHCTPALIMOHHOTO 000PYI0BaHUS

2 | YueOHas ayaAuTOpHS IS IPAKTHUECKUX 3aHSATHH, 3aHATHHA ya. 'acrenno, 1. 15,
CEMHHAPCKOI'0 TUIA, IPYIIOBbIX U MHAWBUAYAJIbHBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJIS U IPOMEKYTOUHON
arrectauuu. OcHamenue: Crienuanu3upoBaHHas MeOeb;
TEXHUYECKUE CPEJICTBA O0yUEHUSs, CIyKaIue JIst
npeacTaBiIeHNus yueOHoM nHpopmay 60IbIION ayAUTOPUH;
MIEPEHOCHOM HA0OP IEMOHCTPAIMOHHOTO 000OPY/IOBAHHS



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

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

Bua npomexxyTo4HoM arrecTanuu IlepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpOCOB K AK3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmmna 14 —Kpurepun onleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMIIETCHITHN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

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

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

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BhIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeIINaTN3UPOBAHHBIX TTOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUSI C MPAKTHUYECKOW JAESITEIBHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaromuiicss YCBOMII TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JlaraeT €ro, ONHpasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUN
HaIlpaBJICHUS;

— c1abo apryMeHTHUPYET HayIHbIE MTOJ0KEHNUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB M 000OIIEHU;

— YaCTHYHO BJIAJEET CUCTEMOU CIIeIMAIU3UPOBAHHBIX OHSITHII.

«yZIOBJIETBOPUTEITHLHOY
«GauTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMWOKH W  HETOYHOCTH  TIPH
paccMOTpeHHH pobJIeM B KOHKPETHOM HallpaBlICHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

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




Tabmuia 15 — Borpocs! (3amaun) 115 2Kk3aMeHa

Ne i/t

[lepeduens BOompocoB (3a1au) Uil 3K3aMeHa

Kon
WHIUKATOpa

3aganue 1.

1)

2)

BBIYucIuTh Npon3BeeHIEe KOMILICKCHBIX YUCEN B
anreOpanyeckoit popme 3arnucu
(54 2i) = (6 + 5i)

Otset: 20+37i

Bepno nu yTBepkaeHue: «JleiicTBuTenbHas 4acTh
MIPOM3BEICHUST KOMIUICKCHBIX YMCEN B alnredpandeckoit popme
3allKCy paBHA MIPOU3BEACHUIO IEHCTBUTENbHBIX YacTel
COMHOXUTEIEH». OTBET apryMEeHTUPYUTE.

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

3aganue 2.

1)

2)

BBIYMCIUTE MPOM3BEICHHE KOMILICKCHBIX YUCEN B
anreOpanyeckoit popme 3armcu
(7 — 4i) = (1 + 3i)

OtBert: 19+17i

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

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCH YTBeEp:KIeHHUE:
«/leiicTBUTeIbHAST YACTh MNPOM3BEJEHUS KOMILIEKCHBIX
yuces B ajredpandeckoii (popme 3anucu BbIYHCISIETCS KAK
Pa3HOCTL NPOM3BEACHUS JACHCTBUTEJIBHBIX YacTedl M
NPOU3BEACHU MHUMBIX YacTeil COMHOKHUTeEJIei»).

3agadue 3.

1)

2)

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

OrBer: 40-5i

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

YK-2.3.1




OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSI yYTBEP KICHHUE:
«/leiicTBUTE/ILHASL YACTh NPOU3BEACHNSI KOMILIEKCHBIX YHCes B
anredopanyeckoil ¢Gopme 3anucH BBIYHC/ISAETCH KaK Pa3HOCTb
NPoM3BeleHUs1 IeCTBUTENbHBIX 4YacTell M MNPOM3BeIeHUs:
MHHMMBIX YACTeil COMHOKUTEJIEI).

3anaunue 4.
1) BbIYHCIUTH MPOU3BEACHHE KOMILICKCHBIX YHCET B

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

OTtBer: 52-77i

2) BepHo in yTBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMITJIEKCHBIX YMCe B areOpanyeckoi popme
3aIIMCU BBIYMCIIACTCS KaK IPOU3BEICHNS] MHUMBIX 4acTei
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

Otser: HesepHo (BepHBIM 0TBETOM sIBJIsSIETCSI
yTBepaaeHne: «JledicTBUTEJbHAS 4YAaCTh MNPOU3BeIEHHUS
KOMILJIEKCHBIX 4YHCeJl B ajredopamyeckod Qopme 3amucu

BBIYHCIAETCH Kak pa3HOCTh NPon3BeIeHUs
NeMCTBUTEJbHBIX YacTell U NMPOM3BeAeHUs] MHUMBbIX YacTel
COMHOIKHUTeJIei»).

3amanue 5.

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

OtBert: 60-51i

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

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

3aganue.
1) BbBIYHCIUTH MPOM3BEICHNE KOMIUICKCHBIX YHCET.

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

Or1Ber: 35((‘05‘5 + isin Eﬁ) = 35§
2) Bepuo nu yrBepkaeHue: «Jls BBIYUCIEHHS NPOU3BEICHUSA

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

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCS YTBEpP KIACHUE:
«IIpy BBIYMCICHUHM NPOU3BEACHHS KOMILUIEKCHBIX YHCEJ B
TPUTOHOMETPHYECKOM popme MOaYJ1b pe3yJbTara

YK-2.V.1




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

3amanue.

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

Z, 1D(cas§+ i s:'ng]

T . . m
Z; 5(cos-+izing)
OtBer: 2 (msg +isin E) =3+i
2) Bepno nm yrtBepkacHue: «[Ipy  BBIYMCICHHH YacCTHOTO
KOMIUIEKCHBIX YHCET MOJYJIb U apIyMEHT pe3yJibTaTa SBJISIOTCS
pe3yJbTaTaMu AeJIEHUs MOAYJS AEIMMOr0 Ha MOAYJIb JE€TIUTENs
M apryMeHTa JAeJuMOro Ha aprymeHt jgenutens». OTer
o0ocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpn BBIYHCIEHHM YACTHOIO KOMILUIEKCHBIX 4HCe]T MOIYJb
pe3yJibTaTa ABJsSeTCsl Pe3yJibTaTaM JieJIeHUusi MOAYJIsl 1eJIMMOro
HAa MOAYJIb JeJHTeJsl, 3 apryMEHTOM - Pa3HOCTb apryMeHTa
JAeJUTe]Isl U APTyMEHTA 1eJTUMOT0»).

YK-2.¥.3

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

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

VK-2.B.2

Pe3ynbpTaT Kakoil onepanuu HaJ KOMIUIEKCHBIMU YHCIIAMH MOYKET
OBITH 3alIMCaH B BUJIC

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

Oteet: B TakoM Buae MOKeT ObITh 3aNIMCAHA ONlePALMS
YMHOKe€HHSI KOMIUIEKCHBIX YKcesl Z1 U Z2.

YK-2.3.1

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

YK-2.V.1

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

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

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

OrtBer: IIpyn Bo3BeIeHNH KOMILJICKCHBIX YHCeJ B CTelleHb OoJiee

PALMOHAJIBLHO HCIOJIL30BATH TPHTOHOMETPHUYECKYIO hopmy

YK-2.¥V.3




3aliCcH U AelCTBOBATH MO cJeAyoleMy NPaBuiay: Npu
BO3BeJeHNH KOMILJIEKCHOTO YHCJIA B CTeNeHb MOAYJb YHCJIa
BO3BOJUTCS B 3Ty CTeNeHb, APryMEHT YMHOKaeTcH Ha
MoKa3aTeJib CTENeHH.

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

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

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

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro ¢popmMy 3ammucu 9uciia Bbl HCIojbp30Bain? O00CcHy#Te
CBOM BBIOOP
OrtBer: Ilpn Bo3BeIeHNH KOMILICKCHBIX YHCeJ B CTelleHb OoJiee
PALMOHAJIBHO HCIO0JIB30BATH TPUTOHOMETPUYECKYI0 (hopMy
3allMCH U 1eHiCTBOBATH M0 CJIeAYOIIEeMY NPaBUJLY: IPH
BO3Be/IcHUM KOMILIEKCHOT0 YHMCJIa B cCTelleHb MOYJIb YHCJIa
BO3BOJUTCH B 3Ty CTelleHb, APT'YMEHT YMHOKAETCS Ha
N0KAa3aTeJlb CTeleHH.
Eciu ke ucnosib3oBath ajiredpanyeckyro ¢popmy 3anucu, To
He00X0MMO B JaHHOM cJjIy4ae 3 pa3a YMHOKUTb YHCJIO CAMO Ha
ce0s1 (MM MCI0JIb30BaTh (OPMYJIy COKPAIIEHHOTO0 YMHOXKEHMS)

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

2) Bribepute u3 crrcka HUPPOBBIE CPEACTBA, KOTOPBIE MOTYT
OBITH IPUMEHEHBI JUIs pELICHUs JTaHHOW 3aJ1auH.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otsert: b) Wolfram Mathematica

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

2 -2

Az(—li : —24)’9: ! _43

VYK-2.B.2




OtBer:

c=(s %5 )

2. BwiGepute u3 crincka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOW 3a/1auH.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

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

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

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

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

-3
OTtBer:
-2 5 -9

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

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

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

7 13 17
C:(—M 24 —25}

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




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

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oreer: b)  Wolfram Mathematica

1. 3anummre pe3ynbTaT ACUCTBUN HAJ MAaTPUIIAMH. VYK-2.3.1
A+0=...
Otser: A
2. 3anumuTe pe3yibTaT ISHCTBHIA HAJl MaTpUIIAMU
A+ (-A)=
OtBet: 0
3. Ilponomxwure dpopmyiry
9.
7(A+B)=
Otser: 7A+7B
4. Tlpomomxute popmymiy
5A-5B=
OTtBet: 5(A-B)
5. Ilpomomxute popmyny
2 X(4A)=
Otser: 8A
3ananue 1. YK-2.V.1
1) Haiitu npousBenenue Matpui 4 * B, rie
2 5
0o -2 —4
a=( ) B= (u —z)
2 4 5 2 0
Otser:
_f—8 4

AB = (14 13)

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

a) Microsoft Access
10.

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K undpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NpUMEeHEeHbI 1JIs1 pellleHusl TaHHOi 3aaa4u oTHocuTcss Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00/1b111011 HA00P MaTeMaTHYeCKUX (PYHKIMIA B TOM YHCJIe
CHCTEMY KOMINBIOTEPHOI ajredpbl, OpUEHTHPOBAHHYIO HA
MOATOTOBKY HHTE€PAKTHBHBIX JOKYMEHTOB ¢ BLIYMCJICHUSIMH U
BH3YaJbHBIM CONPOBOKIEHHEM.

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



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

OrtBer:
—-11 4
aB = )
7 —3
2) Bribepute u3 cnrcka nuppoBbie CPEACTBA, KOTOPHIE MOTYT
OBbITh IPUMEHEHBI JIJIs pEILIEHUs JTaHHOH 3a/1a4H.

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

OTtBer: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- mporpaMmmHoe odecneuenue, BKIIOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (PYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHUBHBIX JOKYMEHTOB € BbIYUCJIEHUSIMH U
BHU3YAJIbHBIM CONPOBOXKIEHUEM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 —
OtBeT:
—6 6O
AB = [13 —3)

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

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

OtBet: K undpoBbiM cpecTBaM, KOTOpbie MOTYT ObITh
NpUMEHEHBI /ISl pelleHUs] JaHHOoM 3axa4uu oTHocuTess Wolfram
Mathematica- nporpammHoe odecnieueHune, BKIOYAIOLIEe
001611011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOATr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB C BHIYMCJICHUSIMH U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

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

A=(ﬂ —2 _3) B= i —53)

2 —4 0 3 0
OTBer:
—-11 6
AB =
( 4 22)



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

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

a) Microsoft Access

b) Microsoft PowerPoint

c) Wolfram Mathematica

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

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

2. BeiGepute U3 criucka nudpoBeie CPeaCcCTBa, KOTOPBIE MOTYT OBITH
IMPUMCHCHBI JJIA PCIICHUA ,Z[aHHofI 3aJa4du.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

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

11.

3agandue 1.

1) Haiitu onpeenuTensb 2-T0 MOPSIIKa MATPHUIIBI
2 5

-3 7

OtBer:29

2) OO0oCHYWHTE KaK BBIYHCIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Otser:

Jl1st TOro 4toObl BHIYUCIMTH ONpeesIuTe]b BTOPOro MOpsiaKa
He00X0IMMO M3 NMPOU3BEAEHNs IJIeMEHTOB IIABHOW JANAroHaIn
BbIYECTh MNPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN

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

YK-2.V.3



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

o
4 -5

OtBer: -22
2) O06ocHYyiTE KaK BBIYHCIHTD OMPEAEIUTEH BTOPOrO HOPSIIKA.

OTtBer:

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

3amaunue 3.

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

s

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

Otser:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe]Ib BTOPOro MopsiaKa
He00X0UMO U3 NMPOU3BEJIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYECTh INpPOM3BeleHHe JJeMEHTOB BTOpPOH (M000YHOI)
AUATOHAJHN

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

s ol
—14 -8
OtBert: (

2) OO0oCHYWHTE KaK BBIYHCIUTH OMPEICIUTENh BTOPOTO MOPSIKA.

Otser:

Jl1s TOro 4ro0bl BBIYMCIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0IMMO M3 NMPOU3BEAEHNs 3JIeMEHTOB IVIABHOW JANAroHa n
BbIYECTh MNPOM3BEACHHE JJIEMEHTOB BTOPOil  (1M0004HOM)
ANATrOHAJIN

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

10 3

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

Otser:

J1s TOro 4ro0bl BHIYMCIMTH ONpele/uTe]b BTOPOro MOpsiaka
He00X0IMMO M3 NMPOU3BEAEHUS IJIeMEHTOB IIaABHOM THATOHAIH
BbIYECTh NPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
JANATOHAJIN




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

VK-2.B.2

4 -2 5
Haiinurte anrebpandeckue TOMOTHEHUS:
OtBet: 9
2. Ay
12. OtBer: -7
3. Ay
Oteert: -5
4- A:E
OrtBer: 10
5. Az
OtBer: -5
Uemy paBeH omnpeaenuTenb TPEYroJbHON MaTPHUIIbI? YK-2.3.1
13. OTBeT: onpeaeuTeIb TPEYTroJbHOI MATPUIIbI PABEH
NMPOU3BeIEHUI0 3JIEMEHTOB IJIABHOM TMATOHAJIN.
O6o3HaunM Ay, Ay, .oy A, — CTPOKH MATPHUIIBI B €y Qgj v Q- YK-2.V.1
JNEUCTBUTEIILHBIC YHCIIA.
Ecnu cymecTtByeT Takoit Habop uucen, cpeiu KOTOPBIX €CTh XOTS-
OBl OJHO YUCJIO OTJIMYHOE OT HYJISI, U TIPU ATOM JIMHEHWHAS
KOMOHMHAINS CTPOK MATPHIIBI C STUMHU YHUCIIAMH paBHA HYJIEBOM
14. CTpOKE:
CI1J£11. + ﬂ:}l: +---+ CI:lr1"£1:l1'1 = ﬂf
rge 0 =(0,0,..,0).
Kak B 3TOM cilydyae Ha3bpIBalOTCS CTPOKU MaTpULbI?
OtBer: Takue CTPOKH MATPHIBI HA3BIBAKOTCSH JIMHEHHO
3aBHCHMBIMHU
IycTs MaTpuibl A u A y0BIeTBOPSIOT YCIOBHIO VK-2.V.3
A'A1=A1TA=E, rne E — enuununas MaTpHIia n -ro NOpsJIKa.
15. Kak Ha3pIBalOTCS Takre MaTPUILIBI?
OtBer: Takue MaTpuIbl HA3LIBAIOTCS 00PATHHLIMU MAaTPULIAMU
10 OTHOIIEHHIO APYT K ApPYry (A — oGpaTHas K A, u A —
obparHas K A™Y).
3ananue 1. Haittu matpuny X u3 ypasuenust 4 * X = B, rue VK-2.B.2
-1 2 -7 —4
a=(Z, 5) &=( )
16. —2 5 —-17 -9

OTtBer:

x=(5 5)




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

17.

Kak Ha3pIBaeTcs cuctema anredpanyeckux ypaBHEHUH, Kak0€e U3
KOTOPBIX SIBJISIETCS JIMHEHHBIM?

OtBer: Takas cucTeMa ypaBHeHHI HA3bIBACTCS CHCTEMOM
JIMHEHHBIX ajiredpandyecKux ypaBHeHUM

YK-2.3.1

18.

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

OtBer: MeToabl pelIeHUs1 CHCTEM JIMHEHHBIX ajaredpanvecKux
ypaBHeHnuii: metoa Kpamepa, meton I'aycca, MeToq MAaTPUYHBIX
YPaBHeHHIi (C MCMOJIb30BAHHEM 00PATHOM MATPHUIIbI).

YK-2.V.1

19.

CpaBHHTE YCIOBUS TPUMEHEHHUSI METOIOB PEIICHUSI CUCTEM
JUHENHBIX ypaBHeHUHN. Kakoil MeTo/| peleHns CUCTEMbI JIMHEHHBIX
anreOpanvecKux ypaBHEHHUM MPUMEHSIIOTCS B TOM ClIydae, ecliu
ONpPEIETUTENb MAaTPUILIbI CUCTEMBI PaBEH HYJIIO?

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

YK-2.V.3

20.

CpaBHuTE yCc0BHs IPUMEHEHHSI METO/IOB PELIEHUS CUCTEM
JMHENHBIX ypaBHEHUN. Kakoil MeTO peleHNsI CHCTEMBI JTMHENHBIX
anreOpanyecknx ypaBHEHUH MPUMEHSIOTCS B TOM ciydae, €Cliu
MaTpHULa CUCTEMBI HE ABJISIETCS] KBAIPATHOM?

VK-2.B.2




OtBer: Eciim MaTpuna cucremMbl He KBaJpaTHad (T.e.
KOJINY€CTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NPUMEHsIeTCS TOJIbKO MeTO/ MCCilel0BaHUS
CHCTeMbI JIMHeHHBbIX YpaBHeHuii ["aycca, npyrue MeToabl
(metoa Kpamepa u MeTo MATPUYHBIX YPABHEHUIT) MOTYT
NMPUMEHATHLCS MPH YCJI0OBHH, YTO MATPULIA CHCTEMBI
KBA/IPaTHAasl M OlNpe/ieJINTelIb ee He paBeH HYJII0.

21.

[Tpu kaKOM yCIIOBUHM OJTHOPO/IHAs CUCTEMA JIMHEHHBIX YPABHEHUM
MMEET HEHYJIEBOE penieHue?

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

VK-2.3.1

22.

Kaxk HaspIiBaeTcs IByMepHas cucTeMa KOOPJAMHAT, B KOTOPOM
Kaxxaas TOUYKa Ha IIJIOCKOCTHU OHpeIIGHSICTCSI ABYMsI qucijiamMu -
TIOJISIPHBIM YTJIOM M MOJISIPHBIM PagrycoM?

Oter: Takas cucreMa KOOPAUHAT HA3bIBAETCS MOJISIPHOM
CHCTEMOI KOOPJAMHAT.

YK-2.V.1

23.

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

Otser: Takasi cucTeMa KOOPAMHAT Ha3bIBaeTcs chepuvecKoi
CHCTEMOI KOOPAMHAT.

VK-2.V.3

24,

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

VK-2.B.2

25.

Kaxk Ha3pIiBaeTcst BEKTOp, Ha4aI0 KOTOPOT'O COBIAIAET C €r0
KOHIIOM?

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

VK-2.3.1

26.

ITo xakoii popmyiie onpeaenseTcs CKaIsIpHOe TPOU3BEICHNE
BEKTOPOB?
OtBet: CkansipHoe Npou3BeleHNe BEKTOPOB omnpe/eJisieTcs Mo

dopmyae lal = |E| * COS

YK-2.V.1

217.

[To kakoit popmyIie BEIYUCIAETCS CKATSIPHOE IPOU3BEICHUE

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

OtBer: CkaJjisipHoe Npou3BeleHHe BEKTOPOB OmNpe/eisieTcsi mo
dopmyne a,b, +a,b, + a_ b,

YK-2.¥.3

28.

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

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

VK-2.B.2

29.

[To kakoit popmyIie orpeenseTcsi MOayJb BEKTOPHOTO
IIPOU3BEJICHUS] BEKTOPOB?

VK-2.3.1




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

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

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




33.

ChopmynupyiiTe  HEOOXOIUMOE W JIOCTATOYHOE  YCIIOBHE
MapauIeTbHOCTH MPSMOU U TUIOCKOCTH.

OTtBer:

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

YK-2.3.1

34.

Kakum ypaBHeHHEM ONHUCHIBAETCS NpsMas, MPOXOoIAlIas uepes3
TOYKY (X0, Yo, Zo) M UMEIOIIAs HAMNPaBIAIONINI BEKTOp C
koopaunatamu (I, m, n)?

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

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

YK-2.V.1

35.

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

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

Y1, Z1) ¥ (X2, Y2, Z2) ”MeeT BH]L

VK-2.V.3

36.

Kakum 006pa3zom MOXKHO 3a7aTh IPSIMYIO C IIOMOIIIBIO IBYX
IUIOCKOCTE#?

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

VK-2.B.2

37.

C noMoIbio Kakoi (popMyITbl MOKHO HANTH yrojl MeXIy

PSAMBIMH?

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

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

Cos@ =

NPSAIMBIX

VK-2.3.1

38.

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

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

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

(opmybl

. |Al + Bm + Cn|
sing =

VAR + B2+ 212+ m? + n?

YK-2.V.1

39.

ITo xakoil popmyse MOKHO ONPEAETUTh PaCCTOSIHUE OT TOUKH J10
MJIOCKOCTH?

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

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

YK-2.V.3

40.

Hanummnre kaHOHHMYECKOE YpaBHCHHC 3JIJIMIICA.

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

VK-2.B.2




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

YK-2.3.1

41. ¥ y? .

a® b?

Hanumure kaHoHUYeCKOe YpaBHEHHUE MapadoJIbl. YK-2.V.1
42. OTtBer: KaHoOHMYecKOe ypaBHeHHE Mapa0d0Jbl HMeeT BU/I

y:=2px

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

Ne /i [Tepeuens BompocoB (3ana4) ans 3a4dera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHbIM MJIAHOM HE MPEIYyCMOTPEHO

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

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

MpeACTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne . Kon
[TpuMepHBIii IEpeYeHb BOIIPOCOB IS TECTOB
/a WHIUKAaTOpa
1 | Jlana maTpuna 1) as YK-2.3.1
2) oy
_ (“11 ﬂ"1:)
A= .
@33 Qa3 3) a
11
Eé€ amreOpanyeckoe
JIOTIOJIHEHHE A, 4) —ap
aBHO. ..

p Otget: 3)
(Muctpykuus: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)

2 | U3 npuBeaéHHBIX di1 dio YK-2.V.1
d d
MaTpHl] 0OpaTHbIE 1) 21 22
0 as,
CYIIECTBYIOT Y




MAaTpHIL. ..

da3

0 Ag3

dg9 Ay Ayg3
3) 0 ay

o o

dz3
dgg

2
B2z

fyy 3
4) (ﬂzl ﬂ:a)
0 0 0

OTtBet: 3)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kakum METOI0M

MOXHO PCIINTDH
CUCTEMY,
OIpEEIINTEND
OCHOBHOM  MaTpHIbI

KOTOPOM PaBEH HYJIIO

1) T.Kpamepa

2) K.®.Taycca

3) ¢ moMoIIBI0 00PAaTHOW MAaTPHIIBI
4)  mo0BIM CIIOCOOOM

OtBet: 2)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
MIPaBUJIBHBIM OTBET U 3alMILHUTE APTyMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)

YK-2.¥.3

CucremMa CcOBMeECTHA
TOTrJa U TOJBKO TOrjaa,

Koraa...

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

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPaBUJIBHBIN OTBET W 3alMIINTE apTyMEHTBHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)

VK-2.B.2




Jl1st BeKTOpOB 4 u b | 1) BeKTOPHI HEPHEHAUKYISPHEI YK-2.3.1

BBIIOIHSIOTCS 2) BeKTOPbI MapajLIeIbHbI

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

IPSAMOM

by by by 4) BeKTOpHI JieXKAT Ha OJHON HNPsIMOii

Qx @Ay Az Otser:2) 4)

Toraa.... (Uuctpykuust: [Ipounraiite TEKCT, BhIOEpUTE
NPaBUIbHBIC BAPHAHTHI OTBETOB W 3AIHILUTE
apryMEHTHI, 00OCHOBBIBAIOIITHEC BBIOOD
OTBETOB)

Bekropnoe 1)  KoIMHEapHOMW IIOCKOCTH, B KoTtopoi | YK-2.V.1

POM3BEICHUE JIKAT MEPEMHOKAEMbIE BEKTOPA

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

KOTOpPOH JIe:KaT TepeMHOKaeMble

BEKTOP. .. BeKTOpbI

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

VAT BT 40T mE 4nt 4 pT




OTtBet: 3)

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

000CHOBBIBAIOIINE BEIOOP OTBETA)

8 | 'eomerpuueckoe 1)  runepOomoi YK-2.B.2
MECTO TOYEK .
2) mapaboJoii
IUIOCKOCTH, cymma
paccTostHui or | 3)  OKPYXHOCTbIO
KOKION U3 KOTOPBIX 4)  smmncom
IO  JBYX  JIaHHBIX
_ | OTBer: 4)
TOYEK 3TOM
IUIOCKOCTH ectp | (MHCcTpykums: IlpounTaiite Tekct, BbIOEpuUTE
BEJIMYHMHA NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
[OCTOSIHHAS, 000CHOBBIBAIOIINE BEIOOP OTBETA)
Ha3bIBACTCH. ..
9 | Haittu ypaBHEHHE 1) x+1  y-2  z—4 VK-2.3.1
- o -3 2 4
OpSAMOM, MPOXOASIIEH
yepe3 TOUKY 2) x+1  y+2  z+4
3 2 4
A(—1;2;4),
HEePICHAUKYISPHO x-1 _y-2 z—4
-3 -2 -4
TUTOCKOCTH
3x-2y-4z+1=0 g) E_yE_
-3 -z -4
Otget: 1)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
10 | Pemuth cucremy | 1) x=0,y=1,z=-3 YK-2.V.1

JIMHENHBIX YpaBHEHHUU

METOJIOM l'aycca

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

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




x+y+z=-2
2x —yv+3z=-10
—x+2y—z =5

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

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

000CHOBBIBAIOIIINE BHIOOP OTBETA)

11 | Beruucnuth -1 -6 VK-2.V.3
D (7 %)
2 -1y /1 -2 2 72
(1 2)(3 2) ) [1 ﬂ)
o 0
3y ()
7 2
9 (L 5
Otget: 1)
(Muctpykuus: IIpounrtaiiTe TEKCT, BbIOEpHUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
12 | dana marpuna 1) a,, VK-2.B.2
LTI T 2) —ap
A_(a,:l a::)'
3) Qu
E¢ anrebGpanueckoe 4)  —ay
JIOTIOJTHEHUE Ay
OtBet: 2)
paBHoO. ..
(Muctpykumst: TIpountaiiTe TEKCT, BBIOEpPHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOLINE BEIOOP OTBETA)
13 | Marpuna A 1) Aat-axa-at VK-2.3.1

Ha3bIBAETCsI 0OpaTHOM
Mmatpulie A, eciu

BBITIOJIHACTCS YCIIOBUC

2) At-A=1

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




4) ATH-A=0

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

000CHOBBIBAIONIHE BEIOOP OTBETA)

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

4) F_}’n:k(x_xuj




OrtBer: 2)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

17 | I'eomerpuueckoe 1) TIlapabony YK-2.3.1
MECTO TOUYEK, KOTOpbIE
2)  OKPYXXHOCTB
XapakTepU3yroT
SKCUEHTPUCHUTET & >1 3)  rumepGouy
HpeJCcTaBIsieT co00M 4)  swmnc
Otget: 3)
(Unctpykuus: IlpountaiiTe Tekct, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIONIHE BEIOOP OTBETA)
18 c 1) neiCTBUTEIBHOM OCHIO YK-2.V.1
OtHomieHne —
4 2) aCHUMIITOTOM
Ha3bIBAETCH. ..
3) IKCHEHTPHCHTETOM
4) (oKaTbHBIM PATHYCOM
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TEKCT, BBIOEpHUTE
NPaBUIbHBIM OTBET M 3aIMUIINTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
19 | Haiitu ypaBHemme | 1y x+l  y-2  z—4 VK-2.V.3
. . 3 -2 -4
OpSMOM, MPOXOASIIEH
x+1 v+2 z+4
yepes TOUKY | ) = =
3 2 4
A(—1;2;4),
x-1 v—2 -4
NEepIEHINKYIISIPHO 3) . T o T .
IJIOCKOCTH
4 x+1 y+2 z+4
3x-2y-4z+1=0 ) LT LT .

OtBer: 1)




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

000CHOBBIBAIOIIINE BHIOOP OTBETA)

20 | Onpenenuts  kakoe | 1) x~+y--8x=0 VK-2.B.2
ypaBHEHUE JMHAN . _
2)  x=-2,/25—37
COOTBETCTBYET 3
napabosie. .. 3)  -2x 43y -4x+15y+4=0
4)  x+4y-2y*-5=0
Ortser: 4)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
IPaBUIbHBIM OTBET M 3aIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
21 | Pemuts cuctemy | 1) x=0,y=1, z=-2 VK-2.3.1
JIMHEHHBIX YPaBHEHHUU 2)  Xx=0,y=-1,2=2
METOJIOM l'aycca
x+y+z=2 3) x=0,y=1, z=2
2Zx —y+3z=10
—x+2y—z=-5 4) x=0,y=-1,z=3
Otget: 4)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
22 | BeauciauTh YVK-2.V.1

6D




9 (5 7)
OrtBer: 2)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

23 | Kakas w3  Touek | 1) (0O; 3) YK-2.V.3
JeXKHUT Ha mpsiMoit y = | 2) (-1; 3)
-2x +1? 3) (2;3)
4) (2,5
OtBert: 2) 4)
(Mucrpykuus: Ilpountaiite Tekct, BbiOepuTe
IpaBUJIbHBIE BAPUAHTHl OTBETOB U 3AIMILUTE
apryMeHTHI, 000CHOBBIBAIOLIHE BbIOOp
OTBETOB)
24 | Tlpsmasy =2X +5 1) tg(5) YK-2.B.2
obpasyer ¢ 2) tg(-2)
HOJIOKUTEITHHBIM 3) arctg(2)
HaIpaBJICHUEM OCH 4) tg(2)
OX yron a, paBHbIii... | OTBer: 3)
Wuctpykuus: IIpounrtaiite TeKCT, BBIOEpHUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
25 | Vron MEXTY 1) tgg= ‘1:?5 VK-2.3.1
PSIMBIMH
y=x+ly=s+3| 2 we=|;
onpezensercs o )
bopmye: 3) w'e= ‘li_l;fi}
9 o= |




OtBer: 1)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

26 | Ilpu peleHnn 1) 5 3‘ YK-2.V.1
a 7
CHCTEMbI  JIMHEHHBIX
o 1 3
aBHEHUI
yp 2 |, 3
{ x,+3x, =5
4x,—Tx,=8 © 3 |5 3‘
8 -7
IIpaBUILy Kpamepa
OIPEIEIIUTEND A 4) 1 5‘
4 8
UMeeT BUJ:
OtBet: 2)
Wuctpykuus: Ilpounrtaiite Tekct, BbIOEpUTE
NPaBWIBHBI OTBET M 3aIlUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

27 | Ilpu pelieHrn 1) (2;-1) YK-2.V.3
CHCTEMBl  JIMHEWHBIX 2) wmerox Kpamepa nHenpumeHum
ypaBHEHHUI 3) (1,2
{xl—l- 2x,=0 4) (2;1)

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

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

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

g — 2x,+xg =2

Wnctpykuus: IlpountaiitTe Tekct, BpIOepuTe




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

=BT

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




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

MIPaBOM CTOJIOIIE)

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

A= B=
MIPOBEPKY. { 3 —4} (23 10)

OrtBer:

_{5 2
X = (_2 _1)

(ITpounTaiiTe TEKCT M 3aNMILIUTE PA3BEPHYTHIN
000CHOBAHHBII OTBET).
OnieHUBaHUE TECTOBBIX 3aJaHUIL:
- 3amanue KOMOMHHPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 00OCHOBaHUEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABUIIBHO yKa3aHa Ludpa
U TpHUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIHOJb3yeMble TIpu BbIOOpe oTBeTa. lloiHoe
COBIIAJICHUE C BEPHBIM OTBETOM OlLleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WM €ro OTCYTCTBHE —
0 6amoB.
- 3agaHMe KOMOMHUpPOBAaHHOIO THIIA C BbIOOPOM HECKOJBKHUX BapHAHTOB OTBETAa U3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3aHbl UGl U NPUBEIEHbl KOHKPETHBIE apryMEHThI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TosHOE coBmazieHuE ¢ BEPHBIM OTBETOM OlLlIEHHMBaeTcsa 1 6auioM, eciau JOMYyIIEHbl OIUOKHA WK
OTBeT OTCYTCTBYeT — 0 6auIoB.
- 3ajgaHue 3aKphITOTO THIA HA YCTAaHOBJIEHHE COOTBETCTBUSI CUHMTAETCS BEPHBIM, €CIU
YCTAQHOBJICHBI BCE COOTBETCTBHS (MO3UIMM U3 OJHOTO CTOJOLIAa BEPHO COIOCTABJIEHBI C
MO3ULUSAMH APYyroro ctoidua). [TonHoe coBnageHne ¢ BEpPHBIM OTBETOM OlleHUBaeTcs 1 GaisioM,
HEBEpHBIN OTBET MJIU €ro oTcyTcTBHE — 0 Oaios
- 3a1aHNe OTKPBITOTO THIIA C PA3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIH OTBET COBIAIACT
C STAJIOHHBIM IO COJEpKaHHIO U mojHoTe. IIpaBubHBIN OTBET 3a 3aaHue OlLEeHUBaeTcs B 3
Oauta, eciid JIOMyIIeHa OfHa OnMOKa \ HETOYHOCTH \ OTBET MPABWIIbHBIN, HO HE MONHBIH - 1
Oa, eciu nomyiieHo 6osee 1 ommOku \ OTBET HenpaBUIIbHBIH \ 0TBET OTCYTCTBYET — () OAILIOB.
[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYarolIUXCsl 3a09HON (OPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIONUX JTambl (HOPMUPOBAHMS KOMIETCHIIMMA, COAEpKaTrcia B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMUX MOPSIOK U MPOUEaypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMH O0YyJaroIINXCs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTILIMHBI




(Huoice npugoosamcs pekomeHoayuu no cOCmasieHuto 0aHHo20 pazoeina)

11.1. Meroauyeckue yKazaHus I OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbiM NIAHOM N0 OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKOe W SICHOE W3JIIOKEHHE ydeOHOro marepuana. Ha3HaueHune COBPEMEHHOH JEKIUU B
pamMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dyHIaMEHTAIBHBIX MpoOJIeM JUCHHUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIINX
JOCTHKEHUI HaydyHOUM MbIcTu. B yueOHOM mpoliecce JEKIUs BBINOIHIET METOAOJOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LENbHOE MPEJCTaBICHUE O TUCIUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCIUTLTTHAMH.

[InaHupyeMble pe3yiabTaThl IPU OCBOSHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHB
KOTOPBIX OIpEAeNseTCs eJIeBO YCTaHOBKOU K Ka)KJJ0M KOHKPETHOU TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEIICM;

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KAdecTB, JIIOOBH K  TpEeaIMETy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIJICHHSL.

— TOsBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTrO AJIsi CAMOCTOSITENIbHOM paboTHI;

— TONy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKHM U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA OJIMKAMIINe TOIbL;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepwall (BBIICIATH TJIaBHBIC MBICTU U
MOJIOKCHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIAM, TOBTOPSATH WX B Pa3IMYHBIX
bopMynupoBKax);

—  TIOMy4YeHHE TOYHOTO TOHUMAHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPAUME CIIAIOB U
UCIIOJIb30BAaHUEM pa3JaTOYHOrO0 MaTepuaja IMpH MPOBEIECHUU KOPOTKHX JUCKYCCHUH 00
OCOOCHHOCTSIX MPUMEHECHHSI OT/ICTLHBIX TEMATHK 110 TUCIUTUIHHE.

CrTpyKTypa npeocTaBiIeHHs JEKIIMOHHOTO MaTepuana:

— OnpeneneHns MaTeMaTHYECKAX TCPMUHOB.
—  @®opMyIHpPOBKA TEOPEMBIL.

— Jloka3aTenbCTBO TEOPEMBI.

— Hnmoctpupyromne npuMephl.

11.2. MeTtoauueckue ykazaHUS sl OOYYaIOIIUXCS TO TPOXOXKACHUIO MPAKTUYECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NAAHOM N0 OAHHOU OUCYUNTIUHE)

[IpakTHueckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aluu y4eOHOTO
nporiecca, 3aKII0YaloIasics B BBITOJTHEHHN 00YJaIOIIMMHUCS TTO0JT PYKOBOJICTBOM ITPETIOIaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCITUTUIAHBI, TPHOOPETEHUST YMEHU U HABBIKOB, OITBITA TBOPYECKOH JCITCITLHOCTH.

[enpro MpakTUYECKOTO 3aHITHSI ISl 00YJaOIIEerocs SBISETCS MPUBUTHE 00YUIAOIIMMCS
YMEHHI W HAaBBIKOB MPAKTUYECKON JISATEITBHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnaraupyemblie pe3yiabTaThl MPU OCBOCHUH 00yUYAIONTUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKkperuieHHWe, YriiyOJIeHWe, pacIIidpeHHe W JeTaau3alis 3HAHWW TMPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPUYECKOH aKTUBHOCTH;

— OBJIQJICHWEC HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHS KOHKPETHOH Yy4eOHOM
JUCITUTLIINHBI,



— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUSI TOJXYYEHHBIX 3HAHWHA JUIS
BBITTOJTHCHMS 3aTaHMI;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopM
00y4eHusl.

TpeOGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTHyeckue 3aHATHA HAYUMHAIOTCA C 3al0MCH B OKypHal HpenojaBaTess
MPUCYTCTBYIOIUX CTYACHTOB. 3aTeM OOBABISETCS TEMA MPAKTUYECKHUX 3aHATHH.

IIpenonaBaTens yuTaeT ycjaOBHE 33Jayd U IpeUlaraeT CTYAEHTaM CaMOCTOSITEIbHO
PeLUTh 33a7a4uy, UCIIONb3Ys 3HAHUS, IOJYyYCHHbIE CTYI€HTOM Ha JieKuuu. CTyqeHT, KOTOPBIN
IEPBBIM PELIWI 3ajauy, BbI3bIBACTCS K JOCKe. B ciyyae ecnu CTyAEHT NpPaBWIBHO PELInI
3ajady, OH moisy4yaer 5 OamnoB. Ecnu cTyneHT pemaer 3amady ¢ MOMOIIBIO MPEMoAaBaTes,
To nosiyyaer 4 Oamna. 3areM, B KOHLE CEMECTpPa, OLEHKH CTYJICHTOB (BK/IIOYasi OLEHKY
MOCEIIAEMOCTH) TepeBOJsATCS B OoHychl (kadectBO) oT 0 g0 5 OamioB. Ot OOHYCHI
N00aBIIAIOTCS K 0011el cymMMe 6aJuI0B B paMKaxX MOJYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHtaMm BbIaeTCs JIOMAalIHEe 3aJaHHEe B BUAE 3ala4, KOTOPHIE OHU CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue ykazaHus JUIsl OOYYaIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTENbHAs padoTa MOXKET
BKJII0YATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEIILHON paboThl, y oOydaromierocst (GhopMHUpyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATH3ALIUH HpI/IO6pCTaeMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, IIOMOTACT IOJYYUTh HABBIKH TTOBBINICHHS
MpoEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

11.4. Metoauueckue yKazaHusl JUIsi OOyYaroIMXCS IO MPOXOXKIACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJIb KadyecTBAa 3HAHUU
00yy4aroImuxcsi, OCyIIECTBISIEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLIATIIIVHBI.

B Teuenune cemectpa B cucrtemMe auctaHuumoHHoro oOyuyenus I['YAII B ¢opme
TECTUPOBAHUSI MPOBOIATCS [JIBE€ IPOBEPOUYHBIE pabOThl IO pEHIeHHIO 3ajad W  OJIUH
TEOPETUYECKHI onpoc (MepeyeHb BONPOCOB Ul TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucTeMe JucTaHiMoHHOro ooyuenus I'Y AII).

Pe3ynbpTaThl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH OYIyT YUUTHIBATHCS MPH MPOBEACHUN
MMPOMEXKYTOUYHOW  arTecTanuu (P HMCIOJb30BAaHUU  OAJIbHO-PEHTHHTOBOW  CHCTEMBI
OLICHUBAHMs, KaXJbli BUJ KOHTPOJIS OLIEHUBAaeTcs B Oaiax, U3 KOTOPHIX (OpMHUpYyeTCs
WTOTOBBIN PE3YIIBTAT).

11.5. Metoauyeckue ykazaHus Jjisi OOYYarONIUXCS O MPOXOKICHUIO MPOMEXYTOUHOM
aTTeCTalUU.



[IpomexxyTounass  arrectansi  OOy4yaroIIMXCsl — NpeJycCMaTpuBaeT  OLIGHUBaHHE
IIPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIJIIOYAET B
ceos:

— D9K3aMeH — (opMa OLEHKM 3HaHHMH, IOJYyYEHHbIX OOydarolmMMcs B Ipolecce
U3y4eHHs BCeH AMCUUIUIMHBI WIKA €€ YacTH, HABBIKOB CAMOCTOSITENIbHOU padoThl, CHOCOOHOCTH
IPUMEHATh MX U1 PELICHHs NPAKTUYECKUX 3aJad. ODK3aMEH, Kak IPaBUJIO, MPOBOIUTCS B
NIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpPIIACTCA aTTECTAllMOHHOM OLEHKOW «OTIUYHOM,
«XOpOILOY», «YAOBIETBOPUTEIBHO», «HEYAOBIECTBOPUTEIBHOY.

Cucrema OLEHOK IpU IPOBEIECHUU NPOMEKYTOUHOW aTTECTALMU OCYLIECTBIISIETCA B
cooTBeTcTBUM ¢ TpeboBaHusmu Ilonmoxkenuit «O TekylieM KOHTPOJE YCIEBAEMOCTH M
IIPOMEXYTOUHOM arrectanuu cryaeHToB ['YAII, oOydaromuxcs mo mporpaMMaM BBICLIETO
oOpazoBaHus» U «O MOJYIbHO-PEHTHHIOBOM CHCTEME OLIEHKM KauyecTBa y4eOHOW padoThl
crynentoB B 'Y AII».



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




