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AHHOTaUs

Jucuumnnuna «MaTtemaTuka. AHaIUTHYeCKasi TeOMETpUs U JIMHEHHas anredpa» BXOIUT B
0o0pa3oBaTeNbHYI0 MPOTPaMMy BBHICIIErO OOpa3oBaHHS — WporpamMmy OakamsaBpuara IO
HarpaBjeHu0 MoArotoBku/ crenuanbHocTH 38.03.02 «MeHemKMEHT» HamnpaBJICHHOCTH
«YnpaBieHne 4eI0BeYeCKUMHU pecypcammy. [lucuurumna peanusyercs kadeapoit «Nely.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

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

CopepxaHue TUCIUILUIMHBI OXBAaThIBA€T KPYI BOIPOCOB, CBSI3AHHBIX C TEOpHUEl
KOMILUIEKCHBIX YHCEJ, CHUCTEMaMU JIMHEHMHBIX YpaBHEHUM, JIMHEHHBIMH MPOCTPAHCTBAMH,
BEKTOPHOH anre0pol U aHATUTHIECKON TeOMETPHCH.

[IpenogaBanue MUCIHUIUIMHBI MPEIyCMATPUBACT cleayionue (HhopMbl OpraHU3alUN
yu4eOHOro Tpolecca: JIeKyuu, HnpaKkmuyecKkue 3aHAmMus, CcamocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJISA: TEKYIIMiA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe DK3aMEHA.

OO0mast TpyA0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 4 3a4eTHBIX eIUHUIbI, 144
yaca.

SI3bIK 00yUYeHUs IO JUCIHUILTUHE «PYCCKHUMA »



1. TlepedeHb IIAHUPYEMBIX PE3YIbTATOB OOYUEHHUS 110 TUCIUILIIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
ABJISICTCS Ba)KHOW COCTABHOM 4acCThIO Kypca BbICIIEH MaTeMaTHKHU, KOTOPBIH JIGKUT B OCHOBE
BCell cucTemMbl BBICHIETO O0Opa3oBaHUS COBPEMEHHOTO  CIEHUANUCTa W HU3y4aer
IIPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOLIEHHS OKPYXKAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3yuenne  JaHHOM  JUCLMIUIMHBL — HO3BOJSIET  Pa3BUTh  IPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpakeHHE; pPAa3BUBAECT €ro CYETHHIC
CIOCOOHOCTH; IO3BOJISIET JEMOHCTPUPOBATh LIEJIEYCTPEMIEHHOCTb, OPraHU30BAHHOCTD IIPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TEM, YTO MaTEMaTUKa SIBJISETCS HE
TOJIBKO MOUIHBIM CPE/ICTBOM pEILEeHHs MPUKIAHbIX 3a/1a4 U YHUBEPCAJIbHBIM SI3bIKOM HAYKH,
HO TaKXe€ U 3JIEMEHTOM OOIIel KyIbTypHI.

MareMaTHueCKUe METOAbl UCCIIEAOBAaHMS, MOJAEIUPOBAHUSA, IPOEKTUPOBAHMS,
OTMPAIOIIYIOCS HA JaHHYIO AUCIUILUINHY, UTPAIOT Bce OOJBIIYIO POJb B COBPEMEHHOW HAayKe
U TeXHUKE. B 3HaUnTe/IbHON CTENEHN 3TO BBI3BAHO BCE YOBICTPSIOLIMMCS Pa3BUTHEM HAyKU U
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKXe KOMIbIOTepU3alel NpakTHYecku Bcex oOnacteil 3HaHui. Bo3aMOXXKHOCTH yCHeHOro
WCTIOJIB30BAHUSI MATEMATHKH IS PEIICHHUs] KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PAaCUIMPSIOTCS,
4To, B CBOI OYepelb, HPUBOAUT K HOBBIM TpeOOBaHMSAM, MPEIbSABISIEMbIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactu BocmHTaHHsS JMYHOCTH MENBIO IMOATOTOBKH IO JAHHOW JAWCIUILTAHE
aBnsieTcs (HOpMUPOBaHHE CHOCOOHOCTH JIOTUYECKM BEPHO, APTYMEHTUPOBAHHO M SCHO
CTPOUTH YCTHYIO M IMCHMEHHYIO PEYb.

1.2. JlucumniavHa BXOJUT B COCTaB 00s3aTeNIbHON YacTH 00pa3oBaTeIbHON MPOrpaMMBl
BhICHIer0 oOpa3oBanus (nanee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX Pe3yJIbTaTOB 00YUYEHUS MO JUCLUIUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus NUCLUILIMHBI 00ydYaroUuiics AODKEH 00janaTh CieTyOLUMU
KOMIIETEHIIMSIMUA FITH WX 9acTsAMHU. KoMIeTeHIINM ¥ WHAWKATOPHI MX JTOCTHIKCHHUS TIPUBEICHBI B
tabmuie 1.

Tabnuna 1 — [lepeuenb KOMIETEHIMI U UHAUKATOPOB UX JTIOCTHIKEHUS

Kareropus Kon u
Kozn u HanMeHoBaHNE HHIUKATOPA JOCTHKEHHUS
(rpymma) HaNMEHOBAHUE
KOMIIETEHIIUH
KOMIIETEHIINH KOMIIETEHIIUH

VK-2 Cnocoben
OTIPEAEIIATH KPYT
3a/1a4 B paMKax
IIOCTABJIEHHOW LIEH
U BbIOMpATh

VYK-2.3.1 3HaTh BUABI PECYpCOB U OTPAaHUYECHUS JJIS
pelIeHNs TOCTAaBJIEHHBIX 3a7a4
VK-2.V.1 yMeTb NpOBOAUTH aHAJIN3 OCTAaBIECHHOU
1enu 1 GopMyaupoBaTh 3a/1auu, KOTOphIe
HE0OXOIMMO PEIINUTD IS €€ TOCTHXKEHUS
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
qu S pM, VK-2.B.2 BiaaeTh HaBbIKaMU BBIOOPA ONMTUMAIBLHOTO
croco0a perIeHus 3a7a4 ¢ y9eTOM UMEIOIIHUXCS
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 TUCIIUILTAHBI
Hannaple 006 o0meM oO0beMe MUCIUILUIMHBI, TPYJOEMKOCTH OTACIbHBIX BUIOB Y4EOHOM
paboThI M0 TUCHHUIUIHHE (M pachpeieieHHe ITOi TPYI0OEMKOCTH 110 CEMECTPaM) MPEICTaBICHBI B
tadnuue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTh 1o

Bun yuebHoit paboTbl Bcero ceMecTpam
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

nabopaTtopubie padoTs (JIP), (uac)

KypcoBoi npoekTt (pabota) (KII, KP), (4ac)

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

4. CopneprxaHue JUCLUIUIMHBI
4.1. PacnpeneneHue TpyJI0EMKOCTH JUCLUILIMHBI IO pa3jesaM U BUAaM 3aHATHH.
Paznenbl, TeMbI TUCHMITIMHBI U UX TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 3.

Tabnuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Pazgensl, TeMbI JUCITUTIIMHEI Jlexiun 113 (C3) JIP KII CPC
(gac) (gac) (dac) (gac) (dac)
Cemectp 1
Pasnen 1. KoMIuiekcHbIE Yncia U 6 4 9
MaTPHIBI
Pasgein 2. Cuctemsbl TMHENHBIX 6 5 8
YpaBHEHUH

Pa3nen 3. JIuneiinble npocTpaHCcTBa

Paznen 4. BexTopbt

Pazgen 5. Ilpsimas Ha mI0CcKOCTH

OB OO|O1
N N O
oo| ©o| O©0o| oo

Pa3nen 6. IIpsimas 1 I0CKOCTH B
IIPOCTPAHCTBE
Paznen 7. Kpuble BTOporo nopsijika 3 0 8




Hroro B cemecTpe: 34 17 57

Uroro: 34 17 0 0 57

IIpakTnyeckass MOATOTOBKA 3aKIIOYACTC B HENOCPEACTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCs ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oy;ymei
po¢eCCHOHATIBHON 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATUH.
ConeprxkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI PUBEICHO B Ta0IHIE 4.

Tabmuna 4 — ConeprkaHue pasJieioB U TeM JIEKIHOHHOTO LUKJIA
Howmep pasznena HaszBanue u conep:xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1. [TonsATHE KOMIIIIEKCHOIO 4Kcia. JIelcTBUS HAl KOMIUIEKCHBIMHA YUCIIAMU B
anrebpanveckoir ¢opme. JleiicTBUs HaJ KOMIUIEKCHBIMH YHCIaMH B
Tpuronomerpuueckoii popme. @opmyna Myaspa. V3pneueHue KopHS H3
KOMILIEKCHOTO uncia. (2 gaca)
Ilonsatne marpunbl. JIuHeiHble omnepauuu Hajg Marpuuamu. JlunenHas
3aBUCUMOCTh W HE3aBUCUMOCTh MaTpull. TpaHCHOHMPOBAHHE MATPHUII.
YMHOXeHHEe MaTpull. MHOTOUYJIEHBI OT KBaApaTHBIX MaTpull (4 yaca)
2. Onpenenurenu u ux cpoiictsa. O0partHas MaTpuna. Pemenue npocreimmx
MAaTpU4HbIX YypaBHEHUH. MaTpuuHblli METOJ PEIICHUS JMHEHHBIX
ypaBHeHUH. (2 Jaca)
Merox Kpamepa. Merton I'aycca. (2 gaca)
CoOcTBeHHbIE 4nCla U COOCTBEHHbIE BEKTOPBI KBAJIPAaTHBIX MAaTpHIIL.
DYHKIIMU OT KBaJpaTHBIX MaTpHIl (2 "aca)
3. JIlunelinple mpoctpaHcTBa. OmpeneneHue U npuMmepsl.  basuc u
KoopauHatel.  JluHeWHBIe  mpeoOpa3oBaHuA. Marpuna — JTUHEWHOTO
npeoOpa3oBaHus. (5 4acoB)
4. I'eomeTrpuueckue BekTopbl. OCHOBHBIE ompeaeneHus. JInHeliHble onepanuu
HaJ BekTopamu. JInHeitHas He3aBUCUMOCTb BeKTOpoB. bazuc. Koopaunars!.
Cucrembl KOOPAMHAT HA IJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)
CkansipHO€ NpOM3BECHIE BEKTOPOB. BekTopHOE NMpOn3BeieHnEe BEKTOPOB.
CMenaHHOE POM3BEIEHUE BEKTOPOB. (2 yaca)
S. VYpaBHeHMs] NpsIMOM Ha IUIOCKOCTH. 3aJjaud HAa COCTaBJIEHHE ypaBHEHUI
npsiMoid. (2 Jaca)
VYroa Mexay NpsMBIMU Ha IJIOCKOCTH. PacCTOsTHUE OT TOYKHM 10 MPSAMOU Ha
10cKOCTH. PaccTosiHue Mexay napauieIbHbIMU IPSIMBIMU. (2 daca)
6. YpaBHEHHUsI TNIOCKOCTH. 3aaHne IPSIMOI B TpoCcTpaHCTBE. (2 yaca)
VYroa Mexny IVIOCKOCTAMU. YTOJI MEXIY IPSIMBIMU B IIPOCTPAHCTBE. YTOI
MEXIy MpsSMOM M IUIOCKOCTBIO. PaccTosiHME OT TOYKM 10 IUIOCKOCTH.
PaccrosiHne Mexay napajiesIbHBIMU IUIOCKOCTSMH. PaccTosiHue oT TO4ku
JI0 TIPSIMOY B MPOCTPAHCTBE. (2 yaca)
7. Onnunc. ['unep6ona. [Tapabona. IlonsipHoe ypaBHEHHE KPHUBOWH BTOPOTO
nopsaka. KanoHnueckue ypaBHeHuUs: KpUBOM BToporo nopsjka (3 Jaca)

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHNA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTHdeckue 3aHsITHS U UX TPYJ0EMKOCTh



N3 Hux Ne
@OopMBIIPaKTH o
Ne . Tpynoem- | mpakTHUECKOU | pas3zaena
i Tembl npakTHUECKUX 3aHATUI HeCKHX KOCT, (4ac)| MmoaroToBKu, | AuCHUI-
3aHATUN
(gac) JIMHBI
Cemectp 1
1. | HeiicTBus HaJ KOMILJIEKCHBIMU Pemenue
YHCllaMu B aJireOpandeckon 3aa4y 1 1
dopme. Tpuronomerpudeckas
dbopMa KOMIUIEKCHOTO YHCIa.
2. | JledicTBUS HaJ KOMILJICKCHBIMU Pemenue
quciIaMH B 3a7a4 1 1
TPUTOHOMETPHUUYECKOU (opme
3. JIuHeiiHbIe onepanu Hajl Pemrenue
MaTpPULIAMHU. 3a1a4y 1 1
TpaHcrioHMpOBaHUE MATPHII.
YMHOKEHUE MATPHUI]
4. KonTponbnas padora Nel Pewenue 1 1
3a/1a4
5. Brruucnenue onpenenureneu. Pemenue
OO6parnas matpuiia. Pemenne 3a1a4 1 2
MaTPUYHBIX ypaBHEHUI.
6. MatpuyHbIi METO]T PEIICHUS Pemenne
CHUCTEM JIMHENHBIX YPABHEHU. 3a1a4 1 2
Meron Kpamepa
7. Meron I'aycca Pemenne 1 2
3a/1a4
8. KonTtponsHast pabora No2 Permenne 1 5
3a/1a4
9. PasnosxeHne BEKTOPOB 110 Permenne
6a3ucy. Beruucnenue 3a1a4
KOOPJMHAT TOYEK B 001IeH 1 4
JIEKapTOBOI cucTteMe
KOOpJIMHAT.
10. CkansspHO€E TPOU3BENCHUE Pemenue 1 4
BEKTOPOB 3a/1a4y
11. BekTopHoe u cmemanHoe Pemenune 1 4
IIPOU3BE/ICHNS BEKTOPOB 3a/1a4
12. KonrtponbHas pabora Ne3 Pemenue 1 4
3a/1a4y
13. VYpaBHeHUs IpsAMOiL Ha Pemenue 1 5
IJIOCKOCTH. 3a/1a4
14. 3ajaun Ha IpSMYIO Ha Pemenne 1 5
IJIOCKOCTH 3a/1a4
15. [IpsiMas 1 MIIOCKOCTH B Pemenne 1 6
IIPOCTPAHCTBE 3a/1a4
16. KonTponbhas padota Ne4 Pemenue 1 6
3a/1a4
Bcero: 17

4.4. JlabopaTopHBbIEC 3aHATHS

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




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

HanmenoBanne 1abopaTopHbIX padboT

TpynoemMKkocTsb,
(gac)

N3 Hux
MPaAKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszzena
JIACIIMIT

JINHBI

VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTHpOoBaHKE/ BEITIOTHEHNE KYPCOBOM pabOThHI

VY4eOHbIM MJIaHOM HE IPEIyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel camoctosiTenbHON paboThl U €€ TPYAOEMKOCTh IIPUBEIEHBI B TadIuULE /.
Tabnuua 7 — Bugsl caMocTosTeNIbHONW pabOThI U €€ TPYJIOEMKOCTb

N Bcero, | Cemectp 1,
Bun camocrostensHoil paboThl
qac yac
1 2 3
H3ydeHne TeopeTHUecKoro MmaTepuania
15 15
nucuurnael (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Bremonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 15 15
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13) 15 15
KonTponbusie pabotel 3a0uHnKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU
12 12
atrecrauuu (I1A)
Bcero: 57 57

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yUaroImuXcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-METOAMYECKHNE MaTepHalibl Il CaMOCTOSITENIbHOM paboThl 00YYaroIIMXCSl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUM
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3IaHHUH MPUBEIEeH B TaOIUIIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3TaHUI

Kommuectso
SK3EMIULIPOB B
Ugingll;/ec bubnuorpadudeckas ccpuika OubmoTeke
(KpoMme SIIeKTPOHHBIX
AK3EMILISIPOB)
YK 514 BBK Bexnemumesa JI.A., [lerposuu A.1O., Uybapos U.A. 200
22.151 542 COopHUK 33724 IO aHATUTHYECKON TEOMETPHH U
TUHeHo anrebpe: Yueo. mocooue / [lox pen. 1.B.
Bexnemumiena. — 2-e u3a., nepepad. — M.: DUSMATIIAUT,
2006. — 496 c.
YIAK Kazakos A.fl, Makaposa M.B. MaremaTuka. 50
517.521(075.8) Amnanurnyeckas reomerpus: yue6. [Tocooue / CII6.:




I'VAIL 2019. - 51 c.

http://e.lanbook.co | beknemures, J.B. Kypc aHanuTHYeCKOM T€OMETPUH U OBC Jlanp
m/book/58162 JTUHEHHOHN anreOpsl. [DNeKTPOHHBIH pecypc] —

OnektpoH. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekmemumiepa, JI.A. COOpHHUK 32134 [T0 aHATHTHIECKOM OBC Jlanp
m/book/72575 TCOMETPHH U JIMHEHHOH anreOpe. [DNeKTpOHHEIH pecypc|

/ J1LA. Bexnemurena, JI.B. bexnemuies, A.1O.

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

Jlanp, 2016. — 496 c.
http://e.lanbook.co | Horukos, A. 1. Hauana nuHeiHo# anre6psl 1 9BC Jlaus
m/book/71997 aHAJTUTUYECKAst TEOMETPHS : yuebHoe mocodue / A. Y.

Hosukos. — Mocksa : DU3MATIINAT, 2015. — 376 c.
https://e.lanbook.c | MaTtematuka. 3aa4uu MOBBINICHHON TPYAHOCTH IS 9BC Jlaus
om/book/115483 CTY/ICHTOB BY30B : yuebHoe mocobdue / V. B. Meanos, O.

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

penaknueii . B. UBanoBa. — Cankt-lletepOypr : Jlans,

2019. — 156 ¢

Wenera, A. M. Jlunelinas anreOpa. AHaJIUTHUECKAS 9BbC Jlann
https://e.lanbook.c | reomerpus : yue6HOe mocodue / A. M. Usnesa, I1. .
om/book/152265 IMpunyrxkas, W. 1. YepHsix. — 5-e u3a-e, UCIp. U A0, —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemumies, /1. B. Kypc aHaauTHUeCKOM T€OMETPUH U OBC Jlanp
om/book/58162 JUHEHHOM anredps! : yueouuk / J[. B. beknemuries. —

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

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

om/book/48192 anredpa v aHAUTUYECKasi TeOMETpUs : yueOHOe mocodue
/I1. C. I'eBopksiH. — MockBa : DUIMATIIUT, 2011. —
208 c.

https://urait.ru/bco | Jluneitnas anreOpa 1 aHATUTHYECKAsI TEOMETPHS:

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

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

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

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

0de/434042 aHamuTH4YecKas reomeTpusi. COOpHUK 3aaHuUi:
yuebHoe rmocobue a1 OakanaBpuara u crieluaguTera
/ E. T'. IlaxomoBa, C. B. PoxkoBa. - Mocksa :
W3parensctBo FOpaiit, 2019. - 110 c.

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

00e/430892 noco6ue 1is By30B / E. H. JIyGsaruna, E. M.

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

7. TlepeueHb 2NMEKTPOHHBIX 00pa30BaTENBLHBIX PECYPCOB
1H(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « IHTepHeT»



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

[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OpPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOMUMBIX [UIi OCBOCHUS HCIHILUINHEI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL aapec HaumenoBanue
http://www.math-net.ru OO01IepOCCUICKIIT MATEMAaTHUECKUI OPTaT
http://e.lanbook.com/view | OBC «Jlaub»

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mpOrpaMMHOTO OOECHEYCHHS, HCHOIB3YeMOTO0 NpPH OCYIIECTBICHUU
00pa3oBaTENILHOTO MPOoIECcCca 110 JUCIUILIIHHE.
[Tepeuens ncmosp3yeMoro NporpaMMHOTO oOecnieueHns npeacTasieH B Tadbmume 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS
NQ l'[/l'[ HaumenoBanue
MicrosoftWindows
MicrosoftOffice
MathType
Wolfram Mathematica

HlwiNE

8.2. IlepeueHb HH(OPMAIMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 UCIUILTHHE

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

Tabnuua 11— IlepedeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

9BbC Jlann

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON Ui  OCYILECTBIICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBIeH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIYECKON 06a3bl

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

1 | Yuebnas aynuTopus s 3aHSITUN JIGKIIMOHHOTO TUINA, 3aHATUM | yn. [actemno, n. 15,
CCMHUHAPCKOTO  TUMA, TIPYINNOBBIX W HHIMBUIYATBHBIX | aymuropus Ne31-02
KOHCYJbTallMi, TEKYIIero KOHTPOJS M MPOMEXYTOYHOU
arrectauuu. OcHamenue: Crenuanu3upoBaHHas  MeOenb;
TEXHUYECKHE  cpeicTBa  OOydeHHs,  CIOyKalme  JUis
npeacTaBieHus yueOHoW HMHpopMauyu OOJIBIION ayIUTOPUU;
HabOp JIEMOHCTPAIIMOHHOT0 000PYIOBaHUS

2 | YyeOHast ayauTopus A TNpaKTHMYECKUX 3aHATUH, 3aHATuil | ym. [acremmo, m. 15,
CeMHUHAPCKOTO  TUMA, TPYNNOBBIX W  WHIMBUAYAIBHBIX | aymuropus Ne24-16
KOHCYJIbTallMii, TEKYIIEro KOHTPOJIS M IMPOMEXKYTOYHOU
arrectaruu. OcHamenne: Crnenuanu3upoBaHHas MeOelb;
TEXHUYECKHE  CpeAcTBa  OOydeHus,  CIyxamue  JJis
MpeACTaBICHUsT yueOHOM WHMOpMaIuy OOJIBINON ayIUTOPHH;



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

MEPEHOCHOM Ha0Op EMOHCTPAIIMOHHOTO 000Dy I0BAHMS

10. Onenounble cpencTBa s MIPOBEACHUS IPOMEKYTOUYHOM aTTeCTallu
10.1. CoctaB OIICHOYHBIX CPEACTBIJIS MPOBEACHUS TMPOMEXKYTOUHOH aTTeCTalllH
00ydJaronuxcs mo IMCUUILIMHE TpUBe/IeH B Taosmie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS MPOMEKYTOYHOMN aTTeCTaIlluu

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

DK3aMeH Cnucok BOMpOCOB K AK3aMEHY;
TecThl.

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TPUMEHSETCS S5-0aThbHas MIKana OIEHKH CPOpMHUPOBAHHOCTU
KOMIICTEHIIMI, KOTopas puBecHa B Tabumie 14. B TeueHune cemMecTpa MOXKET MCIOIb30BAThCS
100-0amnpHast ~ mKama ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHIA

OlieHKa KOMIIETCHITHH

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TiayOOKO M BCECTOPOHHE YCBOMWJI IIPOIPaMMHBIM
MarepHai;

— YBEPEHHO, JIOTUYHO, I10CJIE10BaTEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsACh HA 3HAHUS OCHOBHON W JOMOJHHUTEIBHOH JHTEPATYpHI,
TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIE MOJOXKEHHUS C PAKTUICCKOM
JeSITeIbHOCTBIO HAIIPABICHMUS;

— yMeJl0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTa€MbIE UM HJIEH;

— JIeJa€eT BBIBOJBI M 0000IIEHHUS;

— cBOOOIHO BJIAJICET CHCTEMOH CTIENMAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyarouiicss TBEPI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYWIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MTOJO0KEHNUS,

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BJIQJICET CUCTEMOM CIIeIMAIN3UPOBAHHBIX OHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yJarouiicss YCBOMJI TOJbKO OCHOBHOW MPOTPaMMHBIN MaTepual,
M0 CYIIECTBY H3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTYPHI,

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsI B MPaKTUYECKOM HNPUMEHEHUU 3HAHUM
HaIlpaBJICHUS;

— cJ1ab0 apryMeHTHPYET Hay4YHbIE MOJIOKEHHUS,

— 3arpynaHsieTcs: B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeMAIM3UPOBAHHBIX MOHSITHIA.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— oOyyaroluiicss He YCBOWJI 3HAYUTENbHOM dYacTh MPOrPaMMHOTO
Marepuana,

— J0IIyCKaeT CYIICCTBCHHLIC OILINOKH u HETOYHOCTH npu
paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HaPaBIICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OPMYTUPYET BBIBOJOB M 0000IIEHHUH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»




10.3. TunoBbie KOHTPOJILHBIC 3a/IaHUS WIH WHBIE MAaTEPHUATIBL.
Bompocsr (3amaun) asis 9K3aMeHa mpeICTaBIeHb B Tabuie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/t

Ilepeuens BonpocoB (3a7ay) A1 3K3aMeHa

Kon
WHIUKAaTOpa

1)

2)

1)

2)

1)

2)

3amanue 1.

BrerurcnuTh npon3BeieHNEe KOMIUIEKCHBIX YHCET B
anreOpanveckoit hopme 3anucu
(54 2i)=* (6 + 5i)

OtBer: 20+37i

Bepno 11 yrBepxkaeHue: «JleicTBUTENbHAS YaCTh
MPOU3BEICHUS KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aIlMCH PaBHA MTPOU3BEACHUIO JEHCTBUTEIbHBIX YaCTEN
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

OTtBerT: Hesepno (BepHBIM OTBETOM ABJISIETCS
yTrBepaaeHune: «J/leicTBUTeJbHAS YacTh INPOU3BEACHHUS
KOMIUIEKCHBIX 4HceJl B ajredopamveckoi ¢opme 3anucu
BBIYHCJISAETCS KaK Pa3HoOCTh NMPOU3BeIeHUs
NeHCTBUTEJbHBIX YAaCTeil U NMPOou3BeeHUs] MHUMBIX YacTeil
COMHOIKHUTeEJIEeN»).

3amanue 2.

Brraucnute nponsBeieHrne KOMIUIEKCHBIX YUCel B
anreOpanyeckoit popme 3arnucu
(7 — 4i) = (1 + 3i)

OtBer: 19+17i

Bepno nu yrBepxkaenue: «JleicTBUTENbHAS YaCTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckoi popme
3aIIMCHU BBIYHCIIAETCS KaK PA3HOCTh ITPOU3BEICHUS
JIEMCTBUTEIIBHBIX YaCTEN U IIPOU3BEACHUS MHUMBIX 4aCTEU
COMHOXkHUTeNeH». OTBET apryMeHTUPYHITE.

OtBer: BepHo (BepHBIM OTBETOM SIBJIIETCH YTBEp:KIeHHE:
«/leiicTBUTeIbHAST YACTh MNPOW3BEJIEHUS KOMILIEKCHBIX
yuces B ajredpanyeckoii (popme 3anucu BbIYHCISIETCS KAK
Pa3HOCTb TNPOM3BEACHUS JACHCTBUTEJIBHBIX 4YacTedl M
NPOU3BeAeHUS MHMMBIX YacTeil COMHOKHUTEJIei»).

3amanue 3.

Boruncnute npousBeieHNe KOMIUIEKCHBIX YHCeN B
anredpanyeckoi popme 3anucu
(7 + 4i) = (4 — 3i)

Orer: 40-5i

Bepno nu yTBepkaeHue: «JleiicTBUTENbHAS YaCTh
MPOM3BEICHUST KOMIUIEKCHBIX YUCEIN B anredpandeckoit popme
3aITUCH BBIYMCIIICTCS KaK CyMMa MTPOU3BEICHUS

VK-2.V.1




JICUCTBUTENIbHBIX YACTEH U MPOU3BEICHUS MHUMBIX YacTei
COMHOXMUTENEN». OTBET apryMeHTUPYITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSI yYTBEP KIeHHUE:
«/lelficTBUTE/ILHASL YACTh NPOU3BEACHNSI KOMILIEKCHBIX YHCes B
anredopanyeckoil ¢Gopme 3anucH BBIYHC/ISAETCHA KaK Pa3HOCTb
NPoOW3BeleHUs1 eCTBUTEIbHBIX 4YacTeid M MNPOW3BeJeHUs
MHHUMBIX YacTell COMHOKMTeEJIe»).

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

OTtBer: 52-77i

2) Bepno sn yrBepkacHuUE: «/leiicTBUTEIbHAS YacTh
IPOM3BEACHUS KOMITJIEKCHBIX YHCell B alireOpanyeckoit popme
3aIIMCHU BBIYMCIIACTCS KaK IPOU3BEICHNSI MHUMBIX 4acTEeH
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

Otser: HesepHo (BepHBIM 0TBETOM sIBJIsSIeTCSI
yTBepaaeHne: «JledicTBUTEJbHAS 4YACTh TNPOU3BeIEHHUS
KOMILJIEKCHBIX 4YHCeJ B ajredpamyeckod Qopme 3amucu

BBIYHCIAETCH Kak pa3HocTh Npou3BeIeHUus
NeMCTBUTEJbHBIX YacTell M NMPOU3BeAeHNsI MHUMBIX YacTel
COMHOIKHUTeJIe»).

3agadue 5.

1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCET B
anredpandeckoil popme 3amnucu
(94 6i)+ (2 —7i)

OtBert: 60-51i

2) Bepuo nu yrBepxknaenue: «IIpou3BeneHre KOMIUICKCHBIX YHCET
B ajredpanyeckoil Gopme 3amucu MOXKET OBITh BBIUMCIEHO I10
IIPaBWJIy BBIUMCIICHUS TPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUDPYWTE.

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

3amanue.
1) BBIYUCIUTH MPOU3BEACHHE KOMIUIEKCHBIX YHCEI.

a, = S{cusE + i sin E] n Z,= ?{cus;+ i s:'n;]
OtBeT: 35((‘05‘5 + i sin Eﬁ) = 35i
2) BepHo nm yrtBepkaeHHe: «Jlis BBIYHMCICHUS TPOU3BEICHUS

KOMIIJICKCHBIX qUCeil H€06XO,Z[I/IMO 3aruncaTrb Hux B
anreOpanveckoM Buae». OTBET apryMEHTHPYHITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJISIETCSl YTBEP KICHHUE:

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




«IIpu BbIYMCJIEHUM TNPOU3BEAeHHs] KOMIUIEKCHBIX YHCeJ B
TPUTOHOMETPHYECKOI dopme MOAYJIb pe3yjabTarta
BBIYMCJSAETCS KAaK MpOU3BeleHHe MOAYyJed MHOXKUTeJel, a
apryMeHT 4YMCJIa PABeH CyMMe apryMEeHTOB COMHOKUTeJIei»).

3amanue.

1) Berumcnutsb JacTHOE KOMIIJIEKCHBIX qucell B
TPUTOHOMETPUYECKOH (hopme 3amucu.

Z, 1D(cas§+ i s:'ng]

T . . 13
Z; 5(cos-+izing)
OtBer: 2 (msg +isin E) =3+i
2) Bepno nm yrtBepkacHue: «[Ipu  BBIYMCICHHMHM YacTHOTO
KOMIUIEKCHBIX YMCE MOJYJIb U apIyMEHT pe3yJibTaTa SBJISI0TCS
pe3ysbTaTaMu JeJIEHUs MOIYJISl JEIUMOI0 Ha MOAYJb JAEIUTEIs
U apryMeHTa JAeJuMOro Ha aprymMeHT geaurerns». OTser
obocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«IIpn BBIYHCIEHUM 4YACTHOIO KOMILUIEKCHBIX 4Hce]l MOIYJb
pe3yJbTaTa SIBJISETCH Pe3yIbTAaTaM JeJeHUs1 MOAYJIsl 1eJIMMOro
HAa MOAYJIb JeJHTeJsl, 3 apryMEHTOM - Pa3HOCTb apryMeHTa
JIeJIUTENIsI H APTYMEHTA J1eJTUMOr0»).

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

Kaxk HasbiBaercst popma 3amucy KOMIUIEKCHOTO YHCIIa, MMEIOIIas
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 YHMCJIA, (@ — APTYMEHT KOMILJIEKCHOI0
yHucaa

VK-2.3.1

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

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

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

YK-2.3.1

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

YK-2.3.1

3ananue 1.
1) KowmrmiekcHoe Ynciio Z 3aicano B alreOpandeckoi u B
TPUTOHOMETPHYECKO hopmax:

v 3 1 T T
g = ?+ i E = 'L{cusE+:'5:'nE]
Hatinute 12-10 cTenens uncna Z
OTtset:1

2) Kakyro ¢popmy 3amucu yncia Bl Hcnoiab3oBan? O0oCHyiiTe
CBOM BBIOOP

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




Otgset: IIpu BO3BeJeHUM KOMILJIEKCHBIX YHCeJI B CTeNeHb 0oJiee
PAUMOHAJILHO MCNI0JIB30BATh TPUTOHOMETPUUIECKYI0 hopMy
3alUCH U 1eliCTBOBATH M0 CJIeAYyI0IeMy MPaBuJIy: Npu
BO3BeJIeHUH KOMILJIEKCHOTO YHCJIA B CTeNeHb MOAYJIb YHCJIa
BO3BOJIUTCS B 3Ty CTeNeHb, ApTYMEHT YMHOKAEeTCsl Ha
nmoKa3aTeJib CTeleHH.

Ecau e ucnosab3oBath ajaredopanyeckyio ¢Gopmy 3anucu, To
He00X0UMO B TaHHOM cJiy4yae 12 pa3 yMHOKMTH YUCJIO CAMO HA
ceos.

3amanue 2.
1) KomruiekcHOE YnCIio Z 3alicaHo B anreOpanyeckon u B
TPUTOHOMETPHUUECKOH opmax:
'3 iy

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

Hatinure 3-10 crenens uncia Z
Ortsert: -1000

2) Kakyro dopmy 3anucu uncia Bbl ucnonb3oanu? O0ocHyiiTe
CBOM BBIOOP
OrtBer: IIpn Bo3BeIeHNH KOMILICKCHBIX YHCeJ B CTeNeHb OoJiee
PALMOHAJBHO UCI0JIB30BATH TPUTOHOMETPHUYECKYI0 hopmy
3aNKMCH U AefiCTBOBATH MO CJIeAYIOIIEeMY NPaBHIy: NPH
BO3Be/IcHUM KOMILIEKCHOT0 YHMCJIa B cCTelleHb MOAYJIb YHCJIa
BO3BOJMTCS B 3Ty CTelleHb, apDIYMEHT YMHOKA€TCSl HA
NoKa3aTeJib CTeleHH.
Ecau ke ucnosib3oBath ajnredpanyeckyro ¢popmy 3anucu, To
He00X0AUMO B IaHHOM cjy4dae 3 pa3a yMHOKUTH YHCJIO CAMO Ha
ceds1 (MJIM MCN0JIb30BAaTh (POPMYJIYy COKPAILIIEHHOI0 YMHOKEHHUST)

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 nUQPpPOBEBIE CPEICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI [Tl pEIIeHUs JaHHO! 3aJjauu.

a) Microsoft Access

b) Wolfram Mathematica

c) Microsoft PowerPoint
Otsert: b) Wolfram Mathematica

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

YK-2.3.1
VK-2.V.3




OtBer:

c=(s %5 )

2. BriGepute u3 crivcka mudpoBbIe CPEACTBA, KOTOPHIE MOTYT
OBITH IIPUMCEHCHBI JJIs pCHICHUA ,HaHHOfI 3a1a4u.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

2 -2
a=(4 3 e=( ¥)

—4 -3

OrtBer:

8 5 —8
C"(—1ﬂ 18 -—15}
2. Bri6epute u3 ciricka uQpoBbIE CPeICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHOU 3aJjauH.

a) Microsoft Access

b) Wolfram Mathematica

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

1. Haittu matpumy € = 34 — 5B% rne

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

—3
Ortser:
_ {2 5 -9
c—(4 —6 5)
2. Bri6epute u3 cniricka HUQpoBbIe CpesICTBA, KOTOPbIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCHICHUSA IIaHHofI 3a1a4yu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

3ananue 5.
1. Haiitu matpuny € = 44 + 3B" rze

1 -2
1 4 2
A=( j3=(—1 4)
-2 3 —4
3 -3
OTBeT:




7 13 17
C:(—M 24 —25}

2. Bribepure u3 crincka udpoBbie CpeicTBA, KOTOPBIE MOTYT
OBITH IIPUMCEHCHBI JJIs pCHICHUA ,I[aHHOfI 3a1a4u.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oreer: b)  Wolfram Mathematica

1. 3anummre pe3ynbTaT ACUCTBUHN HAJ MAaTPUIIAMH. VYK-2.3.1
A+0=...
OtBeT: A
2. 3anuiuTe pe3ynbTaT ACUCTBUN HAJ MaTPUIIAMH
A+ (-A) =
OTtser: 0
3. Tpomomxwure hopmyry
9.
7(A+B)=
OtBer:. 7A+7B
4. Tlpomomxute Gpopmymiy
5A-5B=
OtBet: 5(A-B)
5. Ilpomomxute popmyny
2 X(4A)=
OTtsert: 8A
3aganue 1.
1) Haiitu npousBenenue Matpuil A * B, rae VK-2.V.3
2 5
o -2 —4
a=( ) B= (u —z)
2 4 5 ——_—
OtBeT:
_/—8 4

AB = (14 13)

2) Bribepute U3 crrcka IU(POBbIE CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pelieHus JaHHo! 3agaun. O6ocHyiiTe
BBIOOD 1M (poBOTO CpencTBa

10. a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBet: K ungpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pelieHus JaHHOM 3a1a4u oTHocuTcs Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKOIIEe
00/1b111011 HA00P MaTeMaTHYeCKUX (PDYHKIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIredpbl, OPMEHTHPOBAHHYI0 HA
MOATOTOBKY HHTEPAKTHBHBIX IOKYMEHTOB € BIYMCICHUSIMU U
BH3YAJIbHBIM CONPOBOXKIEHUEM.



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

3amanue 2.
1) Haiitu npousBenenue marpuil A * B, rjie

L 4 3
A:G‘ 32 03) 5= ; —02)

Otger:
_—11 4

aB = — 3]

2) Beibepute u3 crircka nu(poBbIe CPEACTBA, KOTOPHIE MOT'YT

OBITH IIPUMCEHCHBI JJIs pCHICHUA HaHHOfI 3aJa4u.

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

OtBer: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHBI [JIsl pellleHUus JaHHOM 3aaa4yu oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAOIIEE
00J1b11011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIILIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHUBHBIX JOKYMEHTOB C BIYHCJIEHUSIMU H
BHU3YAJIbHBIM CONPOBOXKIEHUEM.

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

A=(ﬂ —2 _3] B= 3 —33)

2 3 5 5 0
OtBeT:
—6 6O
AB = [13 —3)

2) Bribepure U3 crricka 1(POBbIE CPEICTBA, KOTOPHIE MOTYT
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
0016111011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMITbIOTEPHOI a/Iredpbl, OpMEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONPOBOKIEHUEM.

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

4 5
o -2 -3
A=( ]B= 1 —3)
2 —4 0
3 0
OTBer:



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

—11 6 )
4 22
2) BeiGepuTte u3 crincka mudpoBbie CPEACTBA, KOTOPHIE MOT'YT OBITH
MIPUMEHEHBI JIJISl PEIICHHSI TAHHOW 3a/1a4H.
a) Microsoft Access
b) Microsoft PowerPoint
c) Wolfram Mathematica

Aﬂz(

OtBet: K undgpoBbiM cpeacTBam, KOTOpPbie MOI'YT ObITh
NpUMeHEeHbI J1JI51 peleHusl JaHHO#| 3a1a4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneyeHne, BKIIOYAKOIIEE
00111101 HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM aJiredpbl, OpUEHTHPOBAHHYIO HA
MOAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BH3YAJIbHBIM CONIPOBOKICHUEM.

3agaHue 5.
Hatitu npousBenenue marpuil 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
MMPUMCHCHBI JJIA PCIICHHA I[aHHofI 3aJa4u.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K undpoBbiM cpeacTBaM, KOTOPbie MOTYT ObITh
NpUMeHEHBI [JIsl pellleHUus JAaHHOM 3aaa4yu oTHOcuTcss Wolfram
Mathematica- nporpaMmmHoe o0ecneyeHne, BKIIOYAKIIEE
0016111011 HA0OP MaTeMaTHYeCKUX (PYHKIMIA B TOM YHCJIe
CHCTEMY KOMNbIOTEPHOI ajireopbl, OPUEHTHPOBAHHYIO HA
NMOAr0TOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BU3YaJIbHBIM CONMPOBOKIEHUEM.

11.

3amanue 1.

1) Haiitu onpenenuTelib 2-ro MOpsIKa MaTPHUIIbI
2 5

-3 7

OT1BeT:29

2) OO0oCHY#HTE KaK BBIYHUCIIUTH OMPEICIUTEIh BTOPOTO MOPSIKA.

Otser:

J1st TOro 4toObl BHIYUCIMTH ONpe/eMTe]b BTOPOro MOpsiaiKa
He00X0IMMO M3 NMPOU3BEAEHHs 3JIeMEHTOB IIABHOW JANAroHaIn
BbIYeCTh MNPOM3BEJACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANATOHAJIN

3amanue 2.

YK-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

1) Haiitu onpenenuTeb 2-ro MOPsIKa MaTPHUIIBI

o
4 —5

OrtBer: -22
2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

Oteert:

Jlist TOro 4To0bl BHIYMCINTH ONpele/inTe/lb BTOPOro Mopsiaka
HeO0X0UMO U3 NMPOU3BeeHUs 3J1eMEHTOB IVIABHOM IMATOHAIU
BbIYECTh MNpPOU3BeJeHHEe 3JIeMEHTOB BTOPOid (M000YHO)
AUATOHAJIN

3aganue 3.

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

s

OTtBet: 23

2) OO0oCHYHTE KaK BBIYHCIUTH OIPEICIUTENh BTOPOTO MOPSIKA.

OrtBer:

J1st TOro 4ro0bl BHIYHMCJINTH ONpele/iuTe/lb BTOPOro MopsiaKa
Heo0X0IMMO M3 NMPOU3BeAeHHUSs 3J1eMEHTOB IIABHOM IHATOHAIHU
BbIYeCTh MpPOM3BeJAeHHE 3JIEMEHTOB BTOPOil  (1mM0004HOI)
ANATrOHAJIN

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

|t ol
—14 -8
OtBert: 0

2) OO6ocHyiTe KaK BEIYHCIUTD OMPEACIUTENb BTOPOTrO MOPS/IKA.

Ortser:

Jl1st TOro 4ro0bl BLIYHMCJINTH ONpele/iuTe/lb BTOPOro Mopsiaka
HEe00X0IMMO U3 NPOU3BEICHHUS JJIEMEHTOB IIABHON ANArOHAJIN
BbIYECTh IPOM3BEJeHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

3ananue 5.
1) Haiitu onpenenuTens 2-ro MopsiiKa MaTPUILBI
o 3l
10 3
OtBer: -5

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEICIUTENIh BTOPOTO MOPSIKA.

OrtBer:

Jl1st TOro 4To0bl BLIYHMCINTH ONpeaeuTe/lb BTOPOro Mopsiaka
HeO0X0AUMO U3 MPOW3BeJCHUS 3J1eMEHTOB IVIABHOM IMATOHAIHU
BblYeCTh MNPOU3BeJeHHEe JJIeMEHTOB BTOPOi (1M000YHO)




AHATOHAJJIH

YK-2.V.1
1 2 -1
3amanue: naHa Mmatpuna | 3 1 2
4 -2 5
Haiinute anredpanueckue AOMOTHEHUS:
OtBet: 9
2. Ay
12. OrtBer: -7
3. Ay
OrtBer: -5
4- H:E
OrtBer: 10
5. Az
OtBer: -5
Uemy paBeH omnpeaenuTenb TPEYroJbHON MaTPHUIIbI? YK-2.3.1
13. Oteet: onpeaeuTe/ b TPEYroJbHOM MATPUIIBI PaBeH
NPOU3BeIEHHUIO 3JIEMEHTOB IJIABHON IMaroHAaJIH.
O6o3HauuM Ay, A,, .., A, — CTPOKU MATPULIBI U @y Ao v Oy - YK-2.¥.1
JNEUCTBUTENLHBIC YHCIIA. VK-2.B.2
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 cilydae Ha3pIBalOTCSI CTPOKUA MATPHULIBI?
OtBer: Takue CTPOKH MATPHIBLI HA3BIBAKOTCS JIMHEHHO
3aBHCHMBIMU
[TycTth MaTpuisl A u A y0BIeTBOPSIOT YCIOBHIO YK-2.3.1
A'‘At=AYA=E, rne E — enunnynas MaTpHIia n -To MOPSJIKa.
15. Kaxk Ha3bIBalOTCS Takue MaTpULIbI?
OtBer: Takue MaTpulbl HA3bIBAKTCHA 00PATHBLIMH MATPUIIAMU
110 OTHOIIEHHUIO APYT K ApYry (A — o6paTHasi K A, u A —
obparHas K A™Y).
3ananue 1. Haittu matpuny X u3 ypasuenust 4 * X = B, rue YK-2.V.1
-1 2 -7 —4
a=(Z, 5) &=( )
16. —2 5 —-17 -9

OTBer:

x=(5 5)




3amanwue 2. Halitu matpuity X u3 ypaBHenus 4 = X = B, rne
-1 2 =9 —4
A_(E —4} 5_(23 10)
OtBer:
_ {5 2
X = [_2 _1)
3amanwue 3. Halitu matpuity X u3 ypaBHenus 4 = X = B, rne
-1 3 —-10 -7
4= B=
( 2 —-’-1-} ( 14 12)
OTtBer:
/1 4
X= (—3 —1)
3ananue 4. Haittu matpuny X u3 ypasaenust 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 —S) (34- 12)
OTtBer:
{5 2
X= (—3 —1)

17.

Kak Ha3pIBaeTcs cuctema anredpanyeckux ypaBHEHUH, KaKI0e U3
KOTOPBIX SIBJISI€TCS IMHEHHBIM?

OtBer: Takas cucTeMa ypaBHeHHI HA3bIBACTCS CHCTEMOM
JIMHEHHBIX ajiredpandyecKux ypaBHeHUM

YK-2.3.1

18.

Kakue MeTo/b! pereHus CUCTEM JIMHEHHBIX alreOpandecKux
ypaBHEHU BaM U3BECTHBI?

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

YK-2.3.1

19.

CpaBHHTE YCIOBUS TPUMEHEHHUSI METOIOB PEIICHUSI CUCTEM
JUHENUHBIX ypaBHeHUU. Kakoil MeTo/| pelieHusl CUCTEMbI TMHEHHBIX
anreOpanvecKux ypaBHCHHH MPUMEHSIFOTCS B TOM CIIydae, eclii
ONpPEIETUTENb MAaTPUILIbI CUCTEMBI paBEH HYJIIO?

OtBert: Ecim onpegeanresib MATPUIBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSETCH TOJbKO METO/ UCCJIeJ0BAHUS CHCTEMbI
JIMHEHHBbIX ypaBHeHuii I'aycca, npyrue Mmeroas! (MeTon
Kpamepa u MeToa MAaTPUYHBIX YPAaBHEHH i) MOT'YT
NPUMEHATBLCA NPU YCJIO0BHH, YTO MATPHLA CUCTEMBI
KBaJIPaTHAsA M ONPeIeJUTE]b €€ He PABeH HYJII0.

VK-2.V.3

20.

CpaBHuTE yCc0BHs IPUMEHEHHSI METO/IOB PELIEHUS CUCTEM
JMHENHBIX ypaBHEHUN. Kakoil MeTO pelIeHNs] CUCTEMBbI JTUHEHHBIX
anreOpanyecknX ypaBHEHUH MPUMEHSIOTCS B TOM Clydae, €Cliu
MaTpuIila CUCTEMBI HE ABJISIETCS KBAAPATHOM?

VK-2.V.3




OtBer: Eciim MaTpuna cucremMbl He KBaJpaTHad (T.e.
KOJINY€CTBO HEM3BECTHBIX U KOJIUYECTBO YPABHEHUI He
COBNA/IAI0T), TO NIPUMEHSETCS TOJAbKO METO/ MCCIe10BAHUS
CHCTeMbl JIMHeHHBbIX YpaBHeHuii ["aycca, npyrue MeToabl
(metoa Kpamepa u MeTo MATPUYHBIX YPABHEHUIT) MOTYT
NMPUMEHATHLCS MPH YCJI0OBHH, YTO MATPULIA CHCTEMBI
KBA/IPaTHAasl M OlNpe/ieJINTelIb ee He paBeH HYJII0.

21.

IIpu KaKOM yCJIIOBUM OJTHOPOJHAsl CUCTEMA JIMHEHHBIX YPABHEHUN
MMEET HEHYJIEBOE peulcHue?

OtBer: OgHOpPOaHASI CHCTEMA JINHEHBIX YPABHEHMI HMeeT
HEHYyJIeBOe pPelleHHe TOIAa H TOJIbKO TOIa, KOrjaa e€é panr
MEHbIIIe YHCJIA HEU3BECTHBIX.

VK-2.V.1

22.

Kaxk HaspIiBaeTcs IByMepHas cucTeMa KOOPJAMHAT, B KOTOPOM
Kaxxaasd TOUYKa Ha IINIOCKOCTHU OHpeIIeJIﬂeTCSI ABYMsI qucjiamMu -
MOJIIPHBIM YIJIOM U TMOJSIPHBIM pagnycom?

Oteer: Takas cucreMa KOOPAUHAT HA3bIBAETCS MOJISIPHOM
CHCTEMOI KOOPJAMHAT.

YK-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 Ha3bIBaeTCsl HANIPABJICHHBIH OTPE30K.

VK-2.3.1

25.

Kak Ha3piBaeTcsi BEKTOp, HA4ajI0 KOTOPOTO COBIAAET C €r0
KOHI[OM?

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

YK-2.3.1

26.

ITo kakoit popmyiie onpeensercs CKaasIpHOe MPOU3BEICHNE
BEKTOPOB?
OtBer: CkansipHoe NPOU3BeeHNE BEKTOPOB onpeeJisieTcs mo

dopmyae |dl = |b| = cosa

YK-2.V.1

27.

ITo xakoil popmyse BHIYUCIAETCS CKATSIPHOE IPOU3BEIACHHE

BCKTOPOB F ub , €CJIM U3BECTHBI KOOPAWHATEI BEKTOPOB B
nekapToBoi cucteme (B cucteme : 0X, Qy, 0z)

OtBer: CkajqsipHOe NPOU3Be/lcHHE BEKTOPOB ONpeAe/sieTcs: mo
dopmyne a b, +a,b, +a b,

VK-2.B.2

28.

[To xakoil popmyse BHIYUCIISAETCS BEKTOPHOE MPOU3BEICHHE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAUHATHI B IEKAPTOBOM CUCTEME
koopauHaT (X, Y, 2)?

OtBer: BekTOpHOE NpON3BeAeHHE BEKTOPOB ONpeAeasieTcs 1o
dpopmyie
(Y
X M 5
Xo Vo  Ea

YK-2.V.1




I[To xakoii popmyiie onpenenseTcs MOAYyJIb BEKTOPHOTO
IIPOU3BE/IEHUSI BEKTOPOB?

YK-2.V.1

29. OTtBer: BesimunHa Mo1yJisi BEKTOPHOTO NPOM3BeeHM s
BEKTOPOB onpenesiercs mo opmyue |l = |b| = sin(ab)
UeMy paBHO pacCTOSIHUE OT TOYKH JI0 IPSAMO? VK-2.B.2
30. OtBeTt: PaccTosiHNE OT TOYKH /10 IPSAMOIi PABHO J1JIMHE
nepneHAUKYJIsIpa, ONYIIEHHOT0 U3 IAHHOI TOYKHM HA MPSAMYI0.
3amanne 1. CocTaBUTh ypaBHEHHE MPSMOM MPOXOASIICH uepes YK-2.V.1
. L xtZ y—9
Touky M(2,4) v nepreHIuKyISAPHON MPAMOit = = .
OtBer 3ammcaTh B BHUJEC YypaBHEHUS TMPSMOM C  YIJIOBBIM
ko3 urmenTOM
Otser:
¥y=-1,25x+6,5
3amanre 2. CoCTaBUTh ypaBHEHUE MPsSMOM MPOXOAAIIeH uepes
TOUKY M(1,—4) u NEePIeHIUKYISIPHON npsiMOU
—4x—5y+14=0,
OtBer 3ammcaTh B BHUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
KO3 (HUITIEHTOM
Otser:
¥y=1,25x—5,25
3amanne 3. CoCTaBUTh ypaBHEHHE IMPSMOM MPOXOASIICH uepes
. L xtl6 y—9
touky M(—1,—3) u napawiensHOU MpIMoii : = =
3L OtBer 3ammcaTth B BUJC YypaBHEHUS TMPSMOM C  YIJIOBBIM
kod(uUImeHTOM
Otser:
¥y=1,25x—1,75
3amanue 4. CocTaBUTh ypaBHEHUE NPSIMON MPOXOJAIICH uepes
touky M(1,—1) u nepreHaUKYIAPHOI psiMoit ¥ = —5x + 2,
OtBer 3ammcaTth B BUJC YypaBHEHUS TMPSMOH C  YIJIOBBIM
kod(duUImeHTOM
Otser:
¥y=02x—-1,2
3amanre 5. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASIIeH uepes
. Lx+1 y—6
Touky M(3,1) u nepreHuKyISIPHON MIPAMOIA — - i
OtBer 3ammcath B BUJE YypaBHEHUS TMPSMOM C  YIJIOBBIM
K03 ULeHTOM
OrtBer:
¥y=—1,25x1+4,75
KaknM ypaBHEHMEM OMUCHIBAETCS IUIOCKOCTh B IEKAPTOBBIX YK-2.3.1
2 KoopauHaTtax (X, Y, z)?

OTtBeT: B 1ekapTOBBIX KOOPAMHATAX YPABHEHHE MJIOCKOCTH
(KaHOHHYeCKoe ypaBHeHHe IVIOCKOCTH)
Ax+By+Cz+D=20




33.

ChopmynupyiiTe  HEoOXOAMMOE U JOCTATOYHOE  YCIIOBHUE
NapauIeIbHOCTH MPSIMOU U TIJIOCKOCTH.

OTtBert:

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

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

34.

Kakum ypaBHEHHEM OINMCHIBACTCA TNIpsAMas, MHPOXOoAslias dYepes
TOYKY (X0, Yo, Z0) ¥ WMEIOIAs HANPABISIIOUIMA BEKTOp C
koopaunaatamu (I, m, n)?

OTBeT: YpaBHeHHe NpsiMOii, Mpoxoasiieii yepe3 TOUKy (Xo, Yo,

Z0) ¥ HMeEIOIIAsl HANPABJSIIOUIKNA BeKTOp ¢ Koopaunatamub (I,

X~ F—¥ E—Z
m, N) uMeeT BU {°=}”= 0

m n

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

35.

Kaxum YPaBHCHHUEM OIMMUCBIBACTCA IMpsAMasd, Ipoxoadamias 4€pe3 ABC
TOYKH (X1, Y1, Z1) ¥ (X2, Y2, Z2)?

OTBeT: YpaBHeHHe NPSIMOi, MPOXOAsIIEN Yepe3 IBe TOYKH (X1,
r—x _ ¥Y¥ _ z—Zy

*2—X%) ¥z—¥ 23—

Y1, Z1) M (X2, Y2, Z2) ©MeeT BU

VK-2.V.1

36.

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

OtBer: YpaBHeHHE IBYX NepeCeKAIMIUXCH MJIOCKOCTEH — 3TO
YpPaBHeHHe NPSIMOi B POCTPAHCTBE

VYK-2.B.2

37.

C nomolpio Kakoi (opMyIIbl MOXKHO HAalTH YroJl MEXIY

IpSIMBIMU?

OTBeT: yroa Me:xay NpsiMbIMU MOKHO HAWTH U3 (POPMYJIbI
aysag

|ﬂ__|'i|T_|l’ rae ¢y M ; — HANPaBJIAKINHE BEKTOPbI
1 2z

COs@ =

IMPAMBIX

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

38.

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

C nomolpio Kakoi (hOpMyJIbl MOXKHO HAaUTH YroJ MEKIY MPSMON 1
IUIOCKOCTBIO?

OTBeT: yroJ Me:kay npsiMmoi v mJI0CKOCTbI0 MOKHO HAWTH U3

(popmybl

. |Al + Bm + Cn|
sing =

VAR + B2+ 212+ m? + n?

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

39.

[To xakoit popmyre MOKHO OPEACTUTh PACCTOSIHHE OT TOUKH JI0
IIJIOCKOCTH?

Otset: PaccTosiHue OT TOYKH /10 IJIOCKOCTH PABHO
| Ay +Byg +Cay+D|
(Xo, Yo, Zo) KOOpAMHATHI TOUKH.

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

VK-2.V.1

40.

Hamnummre kaHOHWYECKOe ypaBHEHHE dJUTHIICA.

OtBer: KaHOHNYecKoe ypaBHeHHeE JJIJIMIICA MMeeT BH]
xz J,z
a® __b?

VK-2.B.2




41.

Hanumure kaHoHMYeCcKOe ypaBHEHUE TUIIEPOOPHI.

OTtBer: KaHoHM4YecKkOe ypaBHeHHE rUNep00Jibl HMeeT BU/L
2z Z

X ¥ 1

a® b?

VK-2.V.1

42.

Hamnumuire kaHOHWYECKOe ypaBHEHHE Mapa0oJIbl.
OtBer: KaHoHMYeckoe ypaBHeHHe 1apado0Jibl UMeeT BU/L
y:=2px

VYK-2.B.2

Bompocsr (3agaun) aiis 3aueta / mud . 3auera npeacraBieHsl B Tabmuie 16.
Ta6mmia 16 — Boripocs! (3amaun) mist 3aueta / qudd. 3auera

Ne i/t

[Tepedyens BonpocoB (3a1av) myist 3adeta / nudd. 3auerta

Kon
WHIUKaTOpa

Y4eOHBIM MJIAHOM HE IPEJYCMOTPEHO

[lepeuenr TeM nIsi KypCOBOTO IPOCKTHPOBAHUS/BBITIONHEHUS KypCOBOW pabOTHI
MpeCTaBICHBI B Ta0wmIe 17.
Tabmuna 17 — IlepedeHn TeM U1t KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUST KYPCOBOM paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM AJIs KypCOBOTO MPOEKTUPOBAHMS/BBIIIOTHEHUS
B KypCOBOi1 pabOThI
Y4eOHbIM IIAHOM HE IPEAYCMOTPEHO
Bonpockl Ui mpoBeneHUs MPOMEXKYTOUYHOM aTTecTallMd B BHJE TECTHMPOBAHUSA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii IepedeHb BOITPOCOB ISt TECTOB

Ne . Kon
ITpumepHBIii IepedeHb BOPOCOB [Tl TECTOB
n/n MHAMKATOpa
TuIoBoM BapuaHT TECTOB
1 cemectp
1 | Jlana maTpuna 1) a, YK-2.V.1
2) -ag;
_ (“11 ﬂ'f1:)
A= .
33 Qg
3) ay
Eé anrebpanveckoe
JIONIOJIHEHHE Ay, 4)  —ax
paBHO. .. Orger: 3)
2 | U3 npuBeaEHHBIX d11 dq2 VK-2.V.1
d d
MaTpHl] 0OpaTHbIE 1) 21 22
0 a;
CYIIECTBYIOT Y
MAaTpHIL. ...




0 0 ayy
2) |0 0 aj
0 0 ag
A33 A33 Ay3
3) | 0 a; ap
0 0 a;,
@11 1z 3
4) |az azz az
0 0 0
OrtBer: 3)
Kakum metomom moxuo | 1)  I'. Kpamepa YK-2.3.1
CIINUTh CHCTEMY,
P y 2) K.®.Taycca
OTIPEICIIUTENIb OCHOBHOM
MATpHIIBI KOTOPOH paBen 3) ¢ moMoIbI0 0OpaTHON MaTPHUIIBI
HYIIXO 4)  moOBIM ciocoboM
Orteer: 2)
Cucrema coBmecTHa | 1)  Gombire 1 YK-2.3.1
TOTJAa W TOJBKO TOTAA, | 2) PAHT MATPHUIBI CHCTEMbI paBeH
KOTJa. .. PaHry paclIMpeHHOi MATPHIIbI
CHCTEMBbI
3) panr pasen 0
4)  panr paseH |
Ortser: 2)
JIas BEKTOPOB @ H b | 1) BeKTOpHI mepreHIMKyISPHEI VK-2.¥.1
BBITIOJHAIOTCS YCIOBHS: 2) BEKTOPBI apaLICIbHBI
3) BEKTOpBI MapauieIbHbBI U HE MOTYT
by by b JIe)KaTh Ha OJTHOU MPSMOM
Gx Ay Az 4) BeKTOPBI JIeKAT HA OTHON MPAMON
TOT/A. ...

WIN NapajiebHbl

OrtBer: 4)




Bekropnoe 1) kommuHeapHoW TwIockoctH, B | YK-2.3.1
IIPOU3BE/IEHUE BEKTOPOB KOTOpOM JIe)KaT NEPEMHOKaeMble
au b — 370 BEKTOD... BEKTOpA
2) NepHeHIHKYJISAPHBIN
IJIOCKOCTH, B KOTOPOil JieskaT
nepeMHOKaeMble BEKTOPbI
3) HyleBoH
4)  coBHmAmalOIIMi C OJHUM U3
MIEPEMHOKAEMbIX BEKTOPOB
OrtBer: 2)
PaccrosiHue OT TOYKH 10 1) |Axg+Byy+C| VK-2.3.1
A2 RZ\ AZ 12
IUIOCKOCTH MOKHO VAT+B VAL
BBIUMCIIHUTD 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) Somoi
napaboioit
pacCTOSIHUM OT KaxI0i
U3 KOTOPBIX JI0 JBYX 3)  OKpyxKHOCTBIO
JAHHBIX  TOYEK  OTOH | 4)  yymmcom
IJIOCKOCTH eCTh
Ortger: 4)
BEJIMYMHA TIOCTOSTHHAS,
Ha3bIBAETCH. ..
Haiitu ypaBHEHHE 1) x+1  y-2 z—4 VK-2.3.1
. ., -3 2 4
OpsSMOM,  TPOXOJSIICH
qepes TOYKY 2) x+1l  y+2  =z+4
3 2 4
A(—1;2; 4),
x—1 y—2 z—4
HepIEeHIUKYIISPHO 3) _ —
-3 -2 -4
TUIOCKOCTH

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
x+y+z=-2 3) x=0,y=-1,2z=2
2x —y + 3z=-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Oreer: 1)
11 | Beruucnute -1 -6 VK-2.¥.1
y (5 %)
2 -1y (1 -2 2 (7 2
(j_ 2 ) (3 2 ) ) (1 n}
0 o0
3 (i =)
7 2
9 (Ce 21
Ortger: 1)
12 | lana matpuna 1) @Aas VK-2.V.1
2) —aj
(%11 Gy
A_(ﬂ’ii “::)'
3) Qi1
Eé anreOpanyeckoe | 4)  —ay,
JIOTIOJTHEHUE Asy
Ortger: 2)
paBHoO...
13 | Matpuua AT 1) At-axa-at VK-2.3.1
Ha3bIBaeTcsl  oOpaTHOMU ) At-a=1
MaTpuIle A, ecim
BBITIOJHSETCS YCIIOBUE 3 A-A=A-AT=E
4) A'-4=0
OtBert: 3)
14 CKa.HSIpHBIM 1) ||5_£| | E| arccos o VK-2.3.1




MIPOU3BEICHUEM JIBYX

-+

HCHYJICBBIX BCKTOPOB (i

—

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 p) 2
TOYKH MOYKHO COCTaBHTh fzmnn mTR
10 q)OpMyJIe... 3) A(x—xD)+ B(}r—vﬂ) =0
4) F_Fu:k(x_xnj
Ortser: 2)
17 | I'eomerpuueckoe ™ecto | 1)  IlapabGomy YK-2.3.1
TOYEK, KOTOpBIC 2)  oxpyHOCTS
XapaKTepHU3YIOT
SKCLEHTPUCHTET & >1 3) runepGouy
IpeCTaBIsAET COOO0i 4)  summnc
OrtBer: 3)
18 c 1) neicTBUTENBHOW OChIO YK-2.V.1
OtHowmeHne —
4 2) acuMnTOTON
Ha3bIBACTCH. ..
3) JIKCHEHTPUCHUTETOM
4) (oxambHBIM PAIHYCOM
Ortger: 3)
19 | Haiitu YPaBHEHHE | 1 x+l  y-2  z—4 VK-2.V.1
3 -2 -4
OpsIMOM,  IPOXOIALIEH




gyepe3 TOUKY | )y _ _
3 2 4
A(—1;2;4),
x—1 V—2 z—4
NEPIEHIUKYIISIPHO 3) = =
-3 -2 -4
TUIOCKOCTH
x+1 r+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 JTMHUT .
P 2)  x=-2,/25—47
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)  x=0,y=-1,7=2
METOJIOM l'aycca
x4+ v +z=2 3) X:O, y::l., z7=2
2 —y+3z=10
—x+2y—z=-5 4) XZO, y:-l, 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 (5 o)
1 0
3 ( 5)
0 1
9 (5 7)
Ortger: 2)
23 | Kakas u3 touek nexwurt | 1) (0; 3) YK-2.3.1

Ha TIpsaMoit 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= ‘1:;55 YK-2.3.1
y=x+1 y=5%+3
ompenensercs o 2) tgop= ‘J.i;jE‘
dbopmyre: )
3 tge= |13+;—_f;;‘
Y wo=|ir]
Ortger: 1)
26 | Ilpy pemieHHH CUCTEMBI 1) g g‘ YK-2.3.1
JMHENUHBIX  ypaBHEHHI
{4211+—3?Z:=58 no | 2 i —ST‘
NpaBUITY Kpamepa 3) g 3?‘
onpenennuTeNns A HMeeT N
)3
Ortger: 2)
27 | Ilpu pemieHUu CHUCTEMBI 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)
TIOJTY4YeH 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 tx;—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%
Ortger: 2)
30 | Moayib KOMITJIEKCHOTO 1) 0 YK-2.3.1
qpcna Z = —i paBeH: 2) 1
3) 2
4) 5
Ortger: 2)

Cucrema olleHUBaHMS TECTOBBIX 331aHUM:
1 Tun) 3amaHue KOMOMHUPOBAHHOTO TUIA C BHIOOPOM OJIHOTO BEPHOTO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 0O00CHOBaHMEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABUWIIBHO yKa3aHa Iudpa
U TIpUBEIEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble TIpH BBIOOpe oTBeTa. lloiHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlleHUBaeTcs 1 6amiom, HEBEPHBIM OTBET WM €ro OTCYTCTBHE —
0 6amnos.
2 Ttun) 3agaHue KOMOMHHMPOBAHHOI'O THUIIA C BBIOOPOM HECKOJIBKMX BapHaHTOB OTBETa M3
NPEUIOKEHHBIX U Pa3BEPHYTHIM 00OOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPAaBUIHHO
yKa3aHbl HUGPHI U MPUBEIEHBl KOHKPETHBIE apryMEHThI, UCIIONIb3yeMble IIPU BHIOOPE OTBETOB.
[TomHOE coBmazieHNe ¢ BEPHBIM OTBETOM OIleHHUBaeTCs | 0ayuioM, eciiv JOMYIIEHbl OMIMOKU WIIN
OTBET OTCYTCTBYeT — 0 6auIoB.
3 tum) 3amaHue 3aKpBITOTO THIA HA YCTAHOBIIEHHE COOTBETCTBHUSI CUHTACTCS BEPHBIM, €CIU
YCTAQHOBJICHBI BCE COOTBETCTBHS (MO3UIMM U3 OJHOTO CTOJOIIAa BEPHO COIOCTABJIEHBI C
NO3UIUAMH Apyroro ctosdua). [lonHoe coBnazeHne ¢ BEpHbIM OTBETOM OlieHHBaeTcs 1 6amiom,
HEBEPHBIN OTBET WJIU €ro oTcyTcTBHE — () Oaios
4 tumn) 3amaHue 3aKpBITOTO THIA HA YCTAHOBIIEHUE ITOCIIEIOBATEILHOCTH CUYUTACTCS BEPHBIM,
€CIIM TMPaBUJIBHO YyKa3zaHa BCs mocienoBarenbHOCTh Mpp. IloaHoe coBmageHune ¢ BEepHBIM
OTBETOM OIIeHUBaeTcs | Gayiom, eciiv JOMyYIIeHbI OIMOKHU WM OTBET OTCYTCTBYET — () Oayuios.
5 Tumn) 3anaHue OTKPBHITOTO THUMA C Pa3BEPHYTHIM OTBETOM CUMUTAETCS BEPHBIM, €CIH OTBET
COBIAZa€T C OTAJIOHHBIM II0 COACPKAHUIO M TOJNHOTe. [IpaBWIBHBIA OTBET 3a 3aJaHue
olLleHHBaeTCs B 3 Oaiua, eCiii JOIMyIIeHa O/IHA OMIMOKa \ HETOUHOCTb \ OTBET NMPAaBUIIBHBIN, HO HE
NOJHBIH - 1 6asu1, ecnu gomyineHo Oosiee 1 ommoOKu \ OTBET HENPaBUIIbHBINA \ OTBET OTCYTCTBYET
— 0 6annos.

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

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno




10.4. Meroanueckue MaTepuabl, OTIPEICTISIONINE MIPOIIETYPhI OLICHVUBAHUS
MH/INKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEp)KaTcs B
JOKAJIbHBIX HOPMAaTUBHBIX akTax [ YAII, perjaMeHTHPYIOIIUX TOPSAAOK M IPOICAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHOW aTTECTAIMH O0YJarOIIHXCs
I'VAIL

11. Meroauueckue yKazaHus Ui 00Y4aroIIUXCsl IO OCBOCHUIO TUCIUTINHBI

Lenpto AUCHUIUIMHBL SBISETCA — TMOJYYEHHE CTYACHTAMH HEOOXOAMMBIX 3HAHUM,
YMEHHI ¥ HaBBIKOB B 00JIACTH aHAJIMTUYECKOW M€OMETPUH U JIMHEWHOI anreOphl, pa3BUTHE
MIPOCTPAHCTBEHHOTO TMPEJICTABICHUS CTYJACHTA; BOOOPaXEHUS; JOTUYECKHMX M  CUETHBIX
CIOCOOHOCTEH; OpPraHM30BaHHOCTU IMPH TMPOBEACHUU OOJBIIEr0 0O0beMa BBIUYHCICHHUI;
WCIOJIb30BAaHUSI MATEMAaTUKU JUIS PEIICHUS KOHKPETHBIX 3ajad, 00eCIeYeHHE OCHOBBI IS
MPUMEHEHHUS] MaTeMaTHYEeCKHX METOJIOB HCCIEAOBAaHUSA, MOJEIHPOBAHUS, IPOCKTUPOBAHNUS,
OMUPAIONIYIOCS] Ha JaHHYI [UCUUIUIMHY, KOTOpbIE WIPAlOT BCE OOJBIIYI0 pOJIb B
COBPEMEHHOW HayKe U TEXHUKE.

11.1. Meroauueckue yka3aHus s OOy4aroIUXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuana

OcCHOBHOE Ha3HAYEHHUE JIEKIIMOHHOIO MaTepHuala — JOTM4YEeCKH CTPOMHOE, CUCTEMHOE,
riIy0oKoe M SICHOE M3JI0KeHHe ydeOHoro matepuaina. HasHaueHHe COBpPEMEHHOM JIEKIMH B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYUYUTh BCIO MH(POPMALIUIO 110 TEME, a B OCBOCHUU
GbyHIaMEHTAIBHBIX TPOOJIEM JMCHUIUIMHBL, METOJOB HAYYHOTO TIIO3HAHUS, HOBEHIINX
JOCTHKEHUH HayyHOH MbICiIU. B ydueOGHOM mporiecce JIeKLus BBIITOJIHAET METOJ0JI0IHUECKYIO,
OpraHM3allMOHHYI0 U HH(pOpMalUKOHHYI0 GyHKUUU. Jlekuus packpbelBaeT MNOHSITUHHBIN
anmapar KOHKPETHOW oOyiacTH 3HaHus, €€ mnpoOsieMbl, JaeT ILeJbHOe NpEeACTaBICHUE O
JUCLUIIIINHE, TIOKA3bIBAE€T B3aUMOCBS3b C IPYTUMH JUCLUILUIMHAMU.

[1nanupyemMble pe3yiabTaThl IPU OCBOEHUHU 00YYaIOUIMMUCS JIEKIIMOHHOI0 MaTepuaa;

— IIOJIy4YE€HUE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUW, YPOBECHb
KOTOPBIX ONPEAEISIETCS 1IEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TOJY4YEHHUE OIbITa TBOPUYECKON pabOThl COBMECTHO C MPENOoIaBaTelIeM;

— pa3BUTHE MPO(ECCHOHATBHO-AETIOBbIX KauecTB, JIIOOBM K TNpeAMETy H
CaMOCTOATEIIBHOI'O TBOPYECKOI0 MBIILLIICHUS.

— NOSABICHHE HEOOXOIUMOIr0 HHTEpeca, HEOOXOAMMOIo JUIsl CaMOCTOATENBHOM
paboTHI;

— IIOJy4Y€HUE 3HAHWK O COBPEMEHHOM YPOBHE pPa3BUTUSA HAyKU U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHUS Ha OIDKaIINe TO/IbI;

— Hay4yuThCS METOIMYECKH oOpalaThiBaTh MaTepuall (BbIAEIATH IJIABHBIE MBICIH U
MIOJIOKEHUsA, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HMX B  Pa3IU4HBIX
¢bopmMyIHpoBKax);

— MOJIy4€HHE TOYHOIO MOHUMAaHUSI BCEX HEOOXOAUMBIX TEPMUHOB U MOHSTHH.

JIeKIMOHHBI MaTepual MOKET COINpPOBOXKIATbCA JIEMOHCTpalued ClaanfoB H
WCIIOJIb30BAaHUEM Pa3/IaTOYHOTO MaTepHajlia MpU MPOBEJECHUH KOPOTKHX JUCKycCUM 00
0COOEHHOCTSIX IPUMEHEHHUS OTJENbHBIX TEMATHK MO JUCLUIUINHE.

CrpyKTypa NpenoCcTaBieHNs JEKINOHHOIO MaTepraa:
— Omnpenenenns MaTeEMaTHYECKUX TEPMUHOB.
—  @DOopMyIMpPOBKA TEOPEMBI.
— J10Ka3aresnbCTBO TEOPEMBI.
— HMnmoctpupyroiue npumepsl.




11.2. Metoau4ueckue ykazaHUs Uisi OOYYaIOIIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX

3aHITHU

[IpakTHdeckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (DOpM OpraHH3aluu Y4eOHOTO

mponecca, 3aKJHoano1ueI71c>1 B  BBIIIOJJHCHHUH O6y‘IaIOHII/IMI/IC$I nmoa pPyYKOBOACTBOM
npenoaaBaTeyisi KOMIIJICKCA y‘IGGHHX 3aJlaHUil C 1IENIBIO YCBOCHHA HAYYHO-TCOPCTUYCCKUX

OCHOB Y4eOHOH JUCIMIUTUHBI, MPUOOPETEHHS YMEHUW M HABBIKOB, OIBITA TBOPYECKOU

ACATCIIbHOCTH.

]_IeJ'IBIO MMPAaKTHUYICCKOI'o 3aHATUA  AJId o6yqafo1ueroc>1 SABJIICTCA  IIPUBHUTHE

06yan0meMc;1 YMGHI/If/'I 1 HaBBIKOB HpaKTHHGCKOﬁ JACATCIIBHOCTH I10 1/13yqaeMop”1 JUCHUIIIINHC.

[Tnanupyemble pe3ynbTaThl IPU OCBOSHHH 00YYaIOMIEMCsI TPAKTHUECKUX 3aHATHIH:
3aKperuieHue, yriryojaeHue, pacliupeHue U AeTalu3alns 3HaH|H TPH PeIICHUH KOHKPETHBIX
3aj1ad;
pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEN, CAMOCTOSITEILHOCTH MBILIUICHUS, TBOPUYECKOM
AKTUBHOCTH;

OBJIaJICHHE HOBBIMH METOJIaMH U METOAMKAMH M3yYCHHSI KOHKPETHOW y4eOHOI
JMCIUIIIIMHBL;

BBIPa0OTKa CITOCOOHOCTH JIOTHYECKOTO OCMBICIICHUS TIOTYyYE€HHBIX 3HAHUHN JIJIs1 BHITIOJTHEHUS
3aaHHI;

o0ecrieueHne palMoOHaIbHOTO COYETaHNs KOJUICSKTHBHOM Y MHANBUYAIbHOH (HOpM
o0OyueHusl.

@yHKINN TPAKTUYECKUX 3aHATUM:

— IIO3HABAaTCJIbHAsA,

— Pa3BHBArOIIAA;

— BOCIIUTATCJIbHAsA.

IIo XapaKTCPy BBIITOJIHACMBIX O6y‘~IaIOIIII/IMC$I 3a11aH1/1171 M0 MPAKTUYCCKUM 3aHATUAM

MOAPAa3ACAOTCS Ha:

— O3HAKOMUTCIIBHBIC, IIPOBOAMMBIC C MNCJILIO 3aKpPCIUICHUA HW KOHKPCTU3AIUU

HU3YUYCHHOI'O TCOPECTUUCCKOTO MaTCpuala,

— AHAJIMTUYCCKHUEC, CTaBAIIUC CBOEH IIEINIbIO MMOJIYYCHHUC HOBOM I/IHCI)OpMaI_II/II/I Ha

OCHOBC (I)OpMaJ'II/BOBaHHLIX MCTOJOB,

— TBOpPYECKHE, CBs3aHHBIE C TIOJIydYeHHEM HOBOM  HHQpOpMalUd  TyTEM

CaMOCTOATCIIbHO BI>I6paHHI)IX MoAXOJ0B K PCIICHHUIO 3a1a4.

cDOpM]’::I opraHu3atv IMPAKTAYCCKUX 3aHATHH OMPCACIIIIOTCA B COOTBETCTBHUU CO

CHeU(PUIECKUMH OCOOCHHOCTSIMHU y4eOHON TUCILUIUIMHBI U 1ensiMu o0ydeHus. OHU MOTryT
IIPOBOAMTHCS:

B MHTEPAaKTUBHOMN (hopMe (pelieHne CUTYallMOHHbBIX 33/1a4, 3aHATH 110 MOJIEITUPOBAHUIO
pEeaNbHBIX YCIOBUMN, JEIOBBIE UTPBI, HITPOBOE MPOEKTUPOBAHNE, UMUTALIMOHHBIE 3aHATHS,
BBIE€3/IHBIC 3aHATHS B OpraHu3aluy (IpeanpusThs), 1eJI0Bas yueOHas urpa, pojenas urpa,
MICUXOJIOTMYECKUI TPEHUHT, Keiic, MO3roBOM MITYpM, ITPYTIOBbIE TUCKYCCHH);
B HE MHTEPAKTUBHON (opMe (BBIIIOTHEHHE YIIPAKHEHH, PEIIEHUE TUIIOBBIX 3a/1ay, pelieHue
CUTYAlLlMOHHBIX 3a/1a4 U JPYTOe).

MeTtoauka NpoBeACHUs MPAKTUUECKOTO 3aHITHUSI MOXKET OBITh PazIU4YHOM, MPH ITOM

BaYKHO JOCTHIKEHUE O0IIEN LEMH TUCIUILINHEI

TpebGoBaHUs K TPOBEICHUIO TPAKTUICCKUX 3aHITUN
[IpakTuueckue 3aHATHS HAUMHAIOTCS C 3alMCH B OJKypHaJl NpernojaBarens

MPUCYTCTBYIOIIUX CTY/AEHTOB. 3aTEM OOBSBIISIETCS TeMa MPAKTUYECKUX 3aHSATHI.

IIpenonaBaTenbs 4YuTaeT yCIOBHE 3alauyd M IIPEUIaraeT CTYAEHTAM CaMOCTOSTEIbHO
pelmMTh 3a1ady, HMCIOJb3ys 3HAHUS, MOJYYEHHBIE CTYJEHTOM Ha JeKnuu. CTyIeHT,
KOTOPBIN

CryneHT, nepBbIM PELIMBIINN 3aady, BBI3BIBACTCA K JOCKE. B ciydae ecim CTyaeHT

MPAaBUIIBLHO PELIMII 33/1a4y, OH moiydaeT 5 6amioB. Ecnu cTyaeHT pemraer 3aaqy ¢ HOMOIIBIO



npernojaBaTens, To mnoiydaer 4 Oamia. 3aTteM, B KOHIIE CEMECTpa, OICHKH CTYJICHTOB
(BKJTIOYAS OLIEHKY TIOCEIaeMOCTH ) TTePEBOAATCS B OOHYCHI (KadecTBO) oT 0 10 5 O6aiioB. OtH
O0HYCBI JOOABISAIOTCS K 001IeH cymMMe 0ayIOB B paMKaxX MOYJIbHO-PEHTHHIOBOM CHCTEMBI.

CryneHntam BbLIAaeTCsA JIOMalllHEE 3a/laHWE B BUJE 3aJad, KOTOPbIE OHHM CHAIOT B
YCTAHOBJICHHBIE CPOKH.

11.3. MeToauueckue yKazaHus JUisi 0OY4arOIIUXCS MO MPOXO0KACHUIO CAMOCTOATEIHHON
paboThI

B xoze BBINOTHEHUS] CaMOCTOSATENBHONW pabOThl, O0YUYaAIOUIUIiCS BBHIIOIHSAET paboTy Mo
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPETOAaBaTeis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAsE padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIBbHYIO paldoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMuUpyercs
1enecoo0pa3Hoe IIaHUpoBaHue pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHHS
U HaBBIKM B YCBOCHHWU W CHUCTEMAaTH3aIlMH NPUOOpPETaeMbIX 3HAHWH, 00ECIIeYMBAET BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, MOMOraeT TMOJYYUTh HABBIKUA IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBSIONIMMH  CAMOCTOSITENbHYIO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo AUCIUILTUHE;

— METOJMYECKHE YKa3aHUS IO BBHIMOJIHEHUIO KOHTPOJBHBIX Pa0oT (A1 00ydaromuxcs
10 32049HOM (hopMe 0OyUeHHS).

11.4. MeTtoauueckre yKazaHus [UIsi OOYYarOIIMXCS IO MPOXOXKICHUIO TEKYIIETro
KOHTPOJIS YCTIEBAEMOCTH.

Texkymuii KOHTPONb YCIEBAaEMOCTH MpEAyCMaTpUBAEeT KOHTPOIb KadyecTBa 3HAHUI
00y4aromuxcsi, OCYIIECTBISIEMOTO B TEYEHUE CEMECTpa C IETbI0 OICHMBAHUS XO0Jla OCBOCHUS
JUCITUTIAHBI.

B Teuenue cemecTpa B cucteme aucTaHiuoHHoro oOydenuss ['YAII B ¢opme
TECTHUPOBAaHUS TPOBOJATCA JBE IPOBEPOYHbIE pPAOOTHI MO PELICHUIO 3aJad U OJHH
TEOPETHYECKH Onpoc (MepedeHb BOMPOCOB Ul TECTOB pa3MmelieH B «baHke BOIpPOCOB» B
cucreMe quctaHimonHoro ooyuenus I'Y AIT).

PesynbTaThl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH OYIyT YUYUTHIBATHCS TPH MPOBEICHUN
IPOMEKXYTOUHOW  arrecTaudu (IPpU  MCIOJIB30BaHUM  OalbHO-PEHTHHIOBOM  CHCTEMBI
OLICHUBAHMS, KaXIbIi BUJ KOHTPOJIS OLIEHUBAETCs B Oaiiax, U3 KOTOPBIX (OpMHUpPYETCs
UTOTOBBIH pe3ysbTar).

11.5. Meroauyeckue ykazaHus JIjisi OOYYArONIUXCS MO MPOXOKICHUIO MPOMEKYTOUHOM
aTTeCTalHH.

[Ipomexxyrounass  arrectranust  oOyyaroIIMXCs — MpeAycMaTpuBaeT  OILCHMBAaHUE
IPOMEKYTOYHBIX ¥ OKOHYATEIFHBIX PE3yJIbTaToB OOydeHHs 1Mo auciuruinHe. OHa BKIIIOYAET B
ce0s sK3aMeH — (hopMa OIIEHKH 3HAHUH, TOJIyYeHHBIX 00yUJalomMUMCs B TIpoliecce U3ydeHus Beei
JTVICIIATUTMHBI WJTH €€ YacCTH, HaBBIKOB CAMOCTOSITEILHON PalbOThI, CTIOCOOHOCTH MPUMEHSTh UX
JUIS pPEUIeHHs NPAaKTUYEeCKUX 3aJady. OK3aMeH, KakK IpaBWIoO, MPOBOJUTCS B MEPUOJ
IK3aMEHAIIMOHHON CECCHMU ¥ 3aBEpIIaeTCsl aTTECTAIIMOHHON OIEHKOH «OTIMYHOY», «XOPOIIO»,
«yJIOBJIETBOPUTENHHOY, HEYIOBJIECTBOPUTEIHHOY.

Cucrtema OIEHOK TIPU TPOBEICHUH MPOMEKYTOYHOW aTTECTAIlMU OCYIIECTBISIETCS B
cooTBEeTCTBUM ¢ TpeOoBaHusMu [lonokeHuit «O TeKylleM KOHTPOJE YCINEBAEMOCTH U
MPOMEeXyTOuHOH arrecranuu ctyneHToB ['YAII, oOywatomuxcs mo mporpammam BBICHIETO
obpazoBanusi» U «O MOAYIBHO-PEUTHHTOBOW CHUCTEME OLIEHKHM KayecTBa yueOHOH paboThI
cTyneHToB B ['YAID.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl
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3aB.
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