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AHHOTaUs

Hucuunnuna «MaremaTuka. AHaAIUTUYECKasi TEOMETPHs U JIMHEWHas anre6pa» BXOAUT B
o0pa3oBaTeNbHYI0 TPOTrpaMMy BBICIIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarpaBjeHUI0 MoAroToBku/ crnenuaibHocT 12.03.05 «JlazepHas TeXHHWKAa U JIa3epHbBIC
TEXHOJIOTHM) HaMpaBiIeHHOCTH «JlazepHas TeXHWKa W Ja3epHbIE TEXHOJOTUM». JMcCUUIUIMHA
peanmmu3yetcs kadenpoit «Nely.

JlucuurinHa HarelneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIIUX KOMITCTEH TN

VYK-2 «CnocobGeH ompenensaTh Kpyr 3ajad B paMKaxX IOCTaBJICHHOHW 1M W BBIOMpPATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

OIIK-1 «Crnoco0GeH NpUMEHATh eCTECTBEHHOHAYYHBIE M OOIINEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MATEMaTUYECKOT0 aHaIN3a U MOJCIUPOBAHUS B MH)KCHEPHOU NESTEIbHOCTH, CBSI3aHHON
C IPOEKTUPOBAHUEM, KOHCTPYUPOBAHUEM M TEXHOJIOTUSIMU MMPOU3BOJICTBA Ja3€PHON TEXHUKI

CopepxaHue TUCIUILUIMHBI OXBAaThIBA€T KPYr BOIMPOCOB, CBS3aHHBIX C TeOopHUel
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMU JIMHEHHBIX YpaBHEHUM, JIMHEHMHBIMA MPOCTPAHCTBAMH,
BEKTOPHOH anreOpol U aHATUTHIECKON TeOMEeTPHECH.

[IperonaBanye AUCHUILUIMHBI TPEIyCMaTPUBACT CIEAyOUIe (OPMBI OpraHU3aLUuN
y4eOHOro Tpolecca: JeKyuu, HNpaKkmudecKkue 3aHAmus, CaMoCmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMo#l IHUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOUIME BHABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTAIHs B (popMe dK3aMeHa.

OO0masi TpyA0EMKOCTh OCBOEHHS JUCUHUIUIMHBI COCTaBISET S5 3aueTHBIX enuHul, 180
4acoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUYEHUS MO AUCIUILTHHE
1.1. Tlenu npenomaBaHus JUCITUTITUHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKH, KOTOPBIH JIEKUT B OCHOBE
BCell cucTemMbl BBICHIETO O00pa3oBaHHS COBPEMEHHOTO  CIEIHATUCTa W HU3ydaeT
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHPYET €ro BOOOpa)KeHHE; pPAa3BUBACT €ro CUYCTHHIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH 1IEJIEYCTPEMIIEHHOCTh, OPraHU30BaHHOCTb MPU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

BaxHOCTh yKa3aHHBIX MOJIOKEHUI 00yCJIOBJIEHA TeM, YTO MaTeMaTHKa SIBJISIETCS HE
TOJIBKO MOIIHBIM CPEJICTBOM PELICHUS MPUKIAIHBIX 33]]a4 U YHUBEPCAIbHBIM SI3bIKOM HAYKH,
HO TaKXe€ U 3JIEMEHTOM OOIIel KyIbTypHI.

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOEKTUPOBAHUSA,
OTMPAIOIIYIOCS HA JaHHYIO AUCIHUIUIMHY, UTPAIOT BCE OOJIBIIYIO POJIb B COBPEMEHHOW Hayke
U TeXHHUKE. B 3HaYNTENbHOM CTENEeHU 3TO BHI3BAHO BCE YOBICTPSAIOIIMMCS Pa3BUTHEM HAYKH U
TEXHWKH, TJIABHBIM 0O0pa30M BBIYHCIUTEIBHON TEXHHKH W HH(POPMAIIMOHHBIX CHCTEM, a
TaK)ke KOMIBIOTEpPHU3AIHel MpakTUYecKH BcexX obracteil 3HaHMii. BO3MOXHOCTH yCIENTHOTO
MCTIOJIB30BAHUSI MATEMATHKH IS PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACIIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactu BocmHTaHWs JUYHOCTH WENBIO TOATOTOBKH TIO JaHHOW UCIMILIMHE
aBisgeTcs (HOpPMHUpPOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTHUPOBAHHO M SICHO
CTPOUTH YCTHYIO U TUCBMEHHYIO PEYb.

1.2. JlucumrimHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPAMMEI
BhIcIero oopazosanus (nanee — OIT BO).

1.3. TlepeueHp MIAaHUPYEMBIX PE3YJIbTATOB O0OYUEHUS 1O AUCIUIUINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTratamu ocBoeHust OI1 BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYarOUIUICS NOJKEH 00sagaTh CIEAYIOLUUMU
KOMIIETEHIIMSIMU WJIM UX YacTsAMHU. KoMmeTeHIMy 1 HHAMKATOPbl UX AOCTHKEHMs NPUBEACHBI B
tabnurue 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHHUSI

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIMU KOMIIETCHIIUU JOCTHKEHHS] KOMIIETEHIIUU

VYK-2.3.1 3HaTh BUABI PECYPCOB U
VYK-2 Cnocoben peeyp
OTPaHUYEHUS TS pEIICHUs TTOCTABICHHBIX
OTIpeNeNATh KpyT
3aJ1a4 B paMKax anat
pamKa VYK-2.V.1 ymeTs NpoBOIUTH aHAJIN3
IIOCTaBJIEHHOW LIENH o
IR —— MOCTaBJIEHHOM LU U (POPMYIIUPOBAThH
P 3aJ]au, KOTOpPbIE HEOOXOUMO PEIINUTh IS
ONTUMAJIbHBIE
YHuBepcaibHbIe ee IOCTH)KEHUs
CIocoObl UX
KOMIIETCHIIUU VK-2.V.3 ymeTs BoIABUTATH
pELIeHNUs, UICXOAs U3 . .
allbTepHATUBHBIE BAPUAHTHI IEHCTBUH C

EHCTBYIONTUX
a1 m [[eJTbI0 BBIOOpA ONTUMAJIBHBIX CIIOCOOOB
MPaBOBBIX HOPM,

peIIeHus 3a/1a4, B TOM YUCJIE C IIOMOIIBIO
HAMEIOIIUXCS

IU(POBBIX CPENICTB
pecypcoB u

o YK-2.B.2 B1aseTh HaBbIKaMu BBIOOpA

OTpaHUYCHUHN

ONTHMAJIBHOTO CII0c00a pCHICHUS 3a0a4 C




Y4€TOM MMEIOIIUXCS YCIOBUM, PECYPCOB U
OrpaHUYECHUN
OIIK-1 Cnocoben
MIPUMEHSATD
€CTECTBEHHOHAYYHbIE
1 OOIICHH)KEHEPHBIE
3HAHUS, METOIBI OIIK-1.3.1 3HaTh METOABI MAaTEMATHKH,
MaTeMaTU4eCKOoro MaTeMaTUYeCKOro aHajii3a 1
aHaynM3a u MOJIETTUPOBAHUS U UX IPUMEHEHHUE B
Ob6menpodeccnoHabHBIE | MOJICITUPOBAHHS B WHXXEHEPHOU JIeATeIbHOCTH U MPAKTUKE
KOMIIETEHIINHT WHXXEHEPHOM OIIK-1.Y.1 yMeTh NpUMEHSTH 3HAHUS
JIeATEeTbHOCTH, €CTECTBEHHBIX HAyK M OOIIEHHKCHEPHBIC
CBSI3aHHOM C 3HAHUS B UHKEHEPHOU IESTEIBHOCTH U
MIPOCKTUPOBAHUEM, MIPaKTUKE
KOHCTPYHPOBAHUEM U
TEXHOJIOTHSIMU
MIPOM3BOJICTBA
JIA3€PHON TEXHUKHU

2. Mecro nucuuruinHbL B cTpykType OI1
Jucuunnuna He Oasupyercs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYJACHTAMH IMPU
W3YYCHUHU B BY3€ KaKHX JIMOO TUCITUTUINH.
3HaHus, MOIYYEHHbIE IPU M3YYEHUU MaTepuala JTaHHOW NMCUUILIMHBI, UMEIOT KaK
CaMOCTOATENIbHOE 3HAYECHHUE, TAK U UCIIOJIB3YIOTCS ITPU U3YYECHUU APYTUX AUCUUILIAH:
- Marematuka. Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCHUIUIMHBI, TPYIOEMKOCTH OTIENIBbHBIX BHIOB Y4eOHOM
paboThI 1O TUCHUILIMHE (M paclpesielieHne 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUITIIMHbI

TpynoemMkocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocmp oucyununsl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3anamus, BCero vac. 68 68
B TOM YHCIIE:

nekrmu (J1), (dac) 34 34

lgpaI;TquCKHe/CCMI/IHapCKI/IC 3anatus  (I13), 34 34

qac

naboparopusie pabots (JIP), (dac)

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

HK3aMeH, (Jac) 54 54
Camocmoamenvnas padboma, Bcero (4ac) 58 58
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3ager, sk3amed (3auer, Judd. 3aug, OK3. JK3.
OK3.%%)

*%
Ilpumeuanue: kaHIUAATCKHI SK3aMEH




4. CopepxaHue JUCIUTUTUHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH TUCIUILIMHEI IO pa3/ienaM | BUAAM 3aHATHH.
Paznensl, TeMBI JUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEICHBI B TAOIUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pa3zenbl, TeMbI TUCIUILITHHBI Jlewwm | 113 (C3)) - JIP KII CPC
’ (qac) (dac) (qac) (qac) (qac)
Cemectp 1

Paznen 1. KommiekcHble unciia U MaTpUILIbI 6 8 10
Paznen 2. CucteMbl THHEHHBIX YpaBHEHUIH 6 9 10
Paszen 3. JIunelinble TPOCTPAaHCTBA 5 0 10
Pasnen 4. Bekropsl 6 8 10
Paznen 5. [Ipsmast Ha IJIOCKOCTH 4 4 6
Paznen 6. IIpsmas 1 MIOCKOCTh B IPOCTPAHCTBE 4 5 6
Pasnen 7. KpuBble BTOPOro nopsaka 3 0 6
HUroro B cemectpe: 34 34 58
Uroro 34 34 0 0 58

IIpakThueckass IOATOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodecCHOHATIBHOMN 1A TEIbHOCTBIO.

4.2. CopneprxaHue pa3/ieloB U TeM JIEKIIMOHHBIX 3aHATHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B Tabnule 4.

Tabnuua 4 — CopeprkaHue pa3iesoB U TEM JIEKIIMOHHOTO IIMKJIA
Howmep pasznena HaszBanue u conep:xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1. ITonsTHE KOMIUIEKCHOTO Yncia. JledcTBUS Hal KOMIUIEKCHBIMM YHMCIIaMU B
anrebpandeckoit ¢dopme. JleWcTBUs Haag KOMIUIEKCHBIMH YHCIAMH B
Tpuronomerpuueckoir popme. dopmyna Myaspa. M3pneueHue KopHs H3
KOMILIEKCHOTO uncia. (2 gaca)
[Tonstue martpunel. JIuHelHble onepanuu Haja marpuuamu. JluxeliHas
3aBUCUMOCTh W HE3aBUCUMOCTb MaTpull. TpaHCIOHMpPOBAaHWE MAaTpPULL.
YMHOkKeHHe MaTpull. MHOTOUJIEHbI OT KBaJIpaTHBIX MaTpHll (4 yaca)
2. Onpenenurenu u ux cpoiictBa. ObpatHas MaTpuna. Pemenue npocreimmx
MAaTpU4HbBIX ypaBHEHUU. MaTpuyHblii METOX pELICHUS JIMHEHWHBIX
ypaBHeHHH. (2 yaca)
Meton Kpamepa. Meron I"aycca. (2 gaca)
CoOcTBeHHbIE uMCNa U COOCTBEHHbIE BEKTOPHI KBAJIPAaTHBIX MAaTpHIIL.
DYHKIIUU OT KBaJpaTHBIX MaTpHIl (2 yaca)
3. JIluneiinple mnpoctpaHcTBa. OmnpeneneHue U npumepsl.  basuc u
KoopauHaThl. JluHelHble  mpeoOpa3oBaHusa. MaTpuna — JIHMHEHHOTO
npeoOpa3oBanusi. (5 4acoB)
4. I'eomerprueckue BekTopsl. OCHOBHBIE onpeneneHus. JInHelHple onepanun
HaJ BekTopamu. JInHeiiHas He3aBUCUMOCTb BeKTOpoB. baszuc. Koopaunars!.
CuctemMbl KOOPIMHAT HA TFIOCKOCTH M B IPOCTPAHCTBE (4 yaca)
CkansipHO€ IIPOM3BEIEHUE BEKTOPOB. BEKTOpHOE MPOU3BENEHNE BEKTOPOB.
CwMmenraHHOe TPOU3BeICHNE BEKTOPOB. (2 yaca)
S. YpaBHeHMsI NpsIMOM HA IUIOCKOCTH. 3ajaud Ha COCTaBJICHHE ypaBHEHUU




npsiMoi. (2 Jaca)

Yron Mexay npsiMbIMU HA IUIOCKOCTU. PaccTosiHue OT TOYKH A0 MPSIMOM Ha
iockocTu. Paccrosinne Mexay napajuieIbHbIMU MPSIMBIMU. (2 Yaca)

6. YpaBHeHHUsI IJIOCKOCTHU. 3ajaHue PSIMOI B TpocTpaHCTBeE. (2 yaca)

Yron Mexny INIOCKOCTSAMU. YTOI MEXIy IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosiHMe OT TOYKM A0 IUIOCKOCTH.
PaccrosHne Mexxny napajijiesIbHBIMU IUIOCKOCTSMH. Paccrosinue oT TO4ku
JI0 IIPSIMOY B IPOCTPAHCTBE. (2 yaca)

7. Onnmunc. ['mnepbona. I[lapabona. IlonspHoe ypaBHEHHE KPHUBOH BTOPOTO
nopsiika. KanoHnueckre ypaBHeHHs KPHBOI BTOporo nopsijika (3 yaca)

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOIHUILIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJAOEMKOCTb

N3 Hux Ne
DOpMBIIPAKTH o
Ne N Tpynoem- | mpakTH4eCKOH | pas3zaeia
i Tembl IpakTUUECKUX 3aHATUN 4ECKHX KocTh, (4ac)| moarotoskn, | aucw-
3aHATUN
(gac) JIMHBI
Cemectp 1
1. | MeiicTBus HaJ KOMILJIEKCHBIMU Pemenue
YUCIaMU B alredpandeckoi 3a1a4 2 1
dbopme. Tpuronomerpuieckas
(dopMa KOMIUIEKCHOT'O YHCIIA.
2. | JleficTBUS HaJ KOMITJICKCHBIMA Pemenue
YHCIIaMU B 3agau 2 1
TPUTOHOMETPHUUECKOHN popme
3. JInnelHbIe onepanuu Haj Pewenue
MaTpULIAMHU. 3aja4 9 1
TpaHcrIOHMpPOBaHUE MATPHLI.
YMHOXKEHNE MaTPUI]
4. KontponsHas padora Nel Pemenune 2 1
3ajgad
5. | Boluncnenue onpenenureneil. Pewmenne
OO0parHas marpuia. Pemenue 3a1a4 2 2
MAaTPUYHBIX YPABHEHMIA.
6. MatpuuHblii METOJ, pELICHUS Pewenne
CUCTEM JIMHEHHBIX YpaBHEHUI. 3a1a4y 2 2
Meton Kpamepa
7. Meron I'aycca Pemenne 2 5
3a/1a4
8. KontponsHast pabora Ne2 Permenne 3 2
3a/1a4
9. PasnosxeHue BEKTOPOB 1O Pemenue
6a3ucy. Beruncnenue 3a1a4
KOOPJMHAT TOYEK B 00IIeH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10. CkanspHoe MpoU3BEACHNE Pewenne 2 4
BEKTOPOB 3a1a4
11. BexropHoe u cmenanHoe Pemenne 2 4




IIPOU3BEJICHUs] BEKTOPOB 3ajad
12. KonTtponsHas padora Ne3 Pemenue 2 4
3ajau
13. VYpaBHeHUsI IPAMOIL Ha Pemenue 2 5
IJIOCKOCTH. 3aja4
14. 3azauM Ha MPSMYIO Ha Pewenne 2 5
IJIOCKOCTH 3ajau
15. [IpsiMas 1 MIIOCKOCTH B Pewenne 2 6
IIPOCTPAHCTBE 3aja4
16. KonrponsHas padora N4 Pemenue 3 6
3ajau
Bcero: 34
4.4. JlaboparopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/ICHBI B TabIuIIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | MPAKTHICCKOHR | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe nmpoeKkTHpOBaHHEe/ BHITTOTHEHUE KypCOBOU pabOThI
VY4eOHBIM MJIaHOM HE TPEAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Buabl camocTosiTenbHON paboOThI U €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabnuua 7 — Bugsl caMoCcTOsTENNbHON pabOTHI U €€ TPYJI0EMKOCTb

. Bceero, | Cemectp 1,
Bun camocrositensHOM paboTh
qac yac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
16 16
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIIO 16 16
ycneBaemoctu (TKVY)
Jomarraee 3amganue (/13) 16 16
Kontposbuble paboTsl 3a04HnkoB (KP3)
[ToaroroBka Kk MpOMEKYTOUHOM
10 10
arrectanuu (I1A)
Bcero: 58 58




5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSTENbHOW paboThl 00y4aroImuXcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUIMA

Komuectso
AK3EMIUISIPOB B
UFLQLII_HiI;)/ec bubnuorpadudeckas ccpuika OuomMoTeKe
(KpoMe AIIEeKTPOHHBIX
AK3EMILUTSIPOB)

YK 514 BBK bexnemumera JI.A., Ilerpouu A.1O., Uybapos U.A. 200
22.151b42 COOpHUK 33724 110 aHATUTHYECKON TEOMETPUH U

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

bexnemureBa. — 2-e uzn., nepepad. — M.: DUSMATIINUT,

2006. — 496 c.
YK KazakoB A.fl, MakapoBa M.B. Maremaruka. 50
517.521(075.8) Amnanurryeckas reomerpust: yue6. [Tocooue / CII6.:

I'VAIL 2019. - 51 c.
http://e.lanbook.co | bekiemumies, JI.B. Kypc aHanuTu4eckoil reOMETpUH U OBC Jlanp
m/book/58162 JMHEHHOMN aireOpsl. [DIEeKTPOHHBIH pecypc] —

Onektpon. naH. — CII6. : Jlans, 2015. — 448 c.
http://e.lanbook.co | bekiemumiea, JI.A. COOpHHK 337134 [0 aHATUTHICCKON OBC Jlanp
m/book/72575 TreOMETPHUH U JIMHEHHOH anrebpe. [DIeKTpOHHBIN pecypc]

/ J1.A. Bexnemuresa, /I.B. bexnemumes, A.1O.

[MerpoBuy, N.A. UybapoB. — Dnekrpon. qan. — CII0. :

JIanb, 2016. — 496 c.
http://e.lanbook.co | Hosukos, A. 1. Havasa jinHeiiHO# anreOpbl 1 OBC Jlanb
m/book/71997 aHaIMTHYECKasi reOMeTpust : yueObHoe mocobue / A. 1.

HoukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Matemaruka. 3aa4u TOBBINICHHON TPYIHOCTH JIJIsI OBC Jlanb
om/book/115483 CTYJICHTOB BY30B : yueOHoe nocodue / 1. B. MBanos, O.

K. UBanosa, O. A. OxyneBa, H. A. ToiueHHHUKOBA ; TTO]

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

2019. — 156 ¢

Wenera, A. M. Jlunetinas anreOpa. AHaIUTHYECKAS 9BbC Jlanp
https://e.lanbook.c | reomeTpus : yuebroe mocobue / A. M. Uenesa, I1. 1.
om/book/152265 [punynxas, U. . YepHsix. — 5-e u3a-e, ucnp. u gom. —

HoBocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Bexnemues, /l. B. Kypc ananutndeckoii reomeTpun 1 OBC Jlann
om/book/58162 JMHEHHOU anreOps : yueOnuk / JI. B. bexemuries. —

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

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

om/book/48192 anreOpa U aHaJTMTHYECKAask TeOMETpus : yueOHOe mocodue
/I1. C. I'eBopksin. — MockBa : ©DUSMATIIUT, 2011. —
208 c.

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

de/436467 yueOHHK U TPakTUKyM uisi By30B / E. . [lnoTHHKOBa, A.

I1. UBanos, B. B. JlorunoBa, A. B. Mopo3oBa; moj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
M3marenscTBo HOpaiit, 2019. — 340 ¢



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

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

00de/493221 aHAJIMTUYECKAsi TEOMETPUS: Y4eOHOE Toco0ue JIIst
By30B / U. X. Cabutos, A. A. Muxaies. - 2-¢ U31.,
ucnp. u aon. - Mocksa: UznarensctBo FOpaiit, 2022.

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

yueOHoe ocobue /isi OakamaBpuara u ClelraaIuTeTa
/ E.T. IlaxomoBa, C. B. PoskxoBa. - MockBa :
WzparensctBo KOpaiit, 2019. - 110 c.

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

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

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

http://www.math-net.ru OO01IepOoCCUICKUIT MaTEMaTHIECKHIA TTOPTAI
http://e.lanbook.com/view | DBC «Jlaub»

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHp mpPOrpaMMHOrO O0OECHEUEHUS, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUN
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepeuyeHpb uCnonbp3yeMOro NporpaMMHOro odbecredeHus npejacranieH B Tadbuuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIiecca 1Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepuHaTbHO-TEXHUYECKOW 0a3bpl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBiIeH B Tabmuiel 2.

Ta6muma 12 — CoctaB MaTepuamIbHO-TEXHHUECKOM 0a3bl



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

Ne HanmeHnoBaHnue cocTaBHOU 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)

1 VYyeOHas ayuTOpHS IS 3aHATUH JICKIIMOHHOTO THTIIA, 3aHATUN yi. 'actenno, 1. 15,
CEeMHUHAPCKOT'0 THIIA, TPYIIOBBIX M WHAWBUYAIbHBIX
KOHCYJIbTALMH, TEKYIIEr0 KOHTPOJIS M IPOMEXKYTOUHOM
arrecrauuu. OcHamenue: Crenuanu3upoBaHHas MeOeb;
TEXHUYECKHE CpeACTBA O0YUEHHUS, CITyKallue JUIs
npeacTaBiIeHNus yueOHOo# nHpopMary 60IbIIONH ayAUTOPUH;
Ha0op AEMOHCTPALIMOHHOI0 000pyI0BaHUS

2 | YueOHas ayauTOpus AJIS IPAKTHUECKUX 3aHATHH, 3aHATHIA yi. I'actenno, 1. 15,
CEMHUHApPCKOI'0 TUIIA, TPYIIOBBIX U HHAUBUYAIbHbIX
KOHCYJIbTAIIUH, TEKYILETr0 KOHTPOJISA U IIPOMEKYTOYHOMN
arrectauuu. OcHamenue: Crennanu3upoBanHas MeOelb;
TEXHUYECKUE CPEJICTBA O0yUEHUS, CIyKaIUe ISl
IpeJcTaBiIeHNs yueOHol nHpopMmay 60IbIIONH ayAUTOPUY;
MIEPEHOCHOM Ha0Op TEMOHCTPAIIMOHHOTO 000PY10BAHMS

10. OueHo4HBIE CPeACTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJISI NPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISk IPOBEICHHS IPOMEKYTOYHOM aTTeCTaIlUH

Buza npomexyTo4HON arTecTaluu [lepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajulbHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM, KoTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOIYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUHN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutbHas mIKana P P (bopup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIFHO U TPAMOTHO €T0 M3J1araer;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTHICCKON
JIESITEIILHOCTHIO HAIPABJICHHS;

— yMeTo 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMbIE UM HJICH;

— JIeJIaeT BBIBOALI H 00OOIIEHHUS;

— cBOOOJTHO BIIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHajl, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATypPHL;

<«XOPOIILIOY — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

«BAuTEHOY — YBSI3bIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HayYHBIC TTOJIOKEHUS;

— JIEJIAeT BBIBOJIBI U 000OIECHMS;




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— BIIQJICET CUCTEMOM CIIEMAIIM3UPOBAHHBIX IIOHATHH.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
II0 CYHIECTBY M3J1araeT €ro, ONUpasch Ha 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«YIOBJIETBOPUTEIIHLHOY .

— UCIIBITHIBACT 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
«GauTEHO»
HallpaBJICHUS;
— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3arpynaHsieTcs B (OpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;
— YAaCTHUYHO BJIAJICET CUCTEMOM CHEIIMATN3UPOBAHHBIX OHSITUH.
— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
Marepuana;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYJIOBJICTBOPUTEIIEHOY
paccMOTpEeHHH MPOOJIEM B KOHKPETHOM HAIPABIICHUU;
«HE 3aYTCHOY

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXXET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) niis sK3aMeHa IpeIcTaBiIeHbl B Ta0mwmie 15.

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

Ne i/t

[Tepeuens BonpocoB (3a7ay) A5 SK3aMeHa

Kon
WHJMKaTopa

3aganue 1.

OTBer:

1) BbIYHCIUTD TPOU3BEICHUE KOMIUIEKCHBIX YHCEI B
anreOpanyeckoit opme 3arnucu
(54 2i) = (6 + 5i)

OtBer: 20+37i

2) BepHo sn yTBepkacHUE: «/lelicTBUTENbHAS YacTh
NPOM3BEACHUS KOMITJIEKCHBIX YHCe B anreOpanyeckoi popme
3aIlMCH paBHA MTPOU3BEIACHUIO JEHCTBUTEIbHBIX YaCcTEe
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

yrBepakaeHue: «/leiCTBHTEJbHAS 4YacTh INPOU3BEACHUSA
KOMIUIEKCHBIX 4HceJl B ajredpamveckoi ¢opme 3anucu

BbBIYUCJ/IAECTCH Kak pa3HOCTb HpOl/l3BelleHI/lﬂ
ACMCTBUTEJbHBIX YacTell U NMPOM3BEACHUS] MHUMBIX YacTel
COMHOIKHUTeJIe»).

3amanue 2.

1) Brruncauts MPOU3BCACHUC KOMITJICKCHBIX YUCCII B

anreOpanveckoit hopme 3anucu
(7 — 4i)# (1 + 30)

Otsert: 19+17i

YK-2.3.1

Hegepno (BepHBIM 0TBETOM SIBJISIETCH




2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOM3BEICHUS KOMIUIEKCHBIX YUCEI B anredpandeckoit popme
3aMMCH BBIUUCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JICWCTBUTEIIbHBIX YACTEH U MPOU3BEICHUS MHUMBIX YacTei
COMHOXHUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJISIETCS YTBep:KIAeHHE:
«JleicTBUTEJIbHASLT YacThb TMPOU3BEAEHUSA KOMILIEKCHBIX
yuces B ajredpandeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTh TNPOM3BeJAeHUs] JIeHCTBUTEJIbHBLIX YacTeil Wu
NMPOU3BeIeHUSI MHMMBbIX YacTell COMHOXKUTEJIeH»).

3ananue 3.
1) BbIYHCIUTD NPOU3BEICHUE KOMIUIEKCHBIX YHCEI B
anreOpanyeckoit popme 3armcu
(7 + 4i) = (4 — 3i)

OrBert: 40-5i

2) BepHo su yTBepkacHuUE: «/leiicTBUTEIbHAS YaCTh
MIPOM3BEICHUST KOMIUICKCHBIX YHCEII B alredpandeckoit popme
3aIMCH BBIUUCISAETCSA KaK CyMMa IPOU3BEICHUS
JICUCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YacTEi
COMHOXMUTENEN». OTBET apryMEeHTUPYHTE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«JleiicTBUTE/ILHASL YACTH NPOU3BEAEHNSI KOMILIEKCHBIX YHCes B
anredpanyeckoii ¢gopMe 3anmuUcCH BBLIYHMC/ISETCS KaK Pa3HOCTh
NPOM3BeleHUs1 [1efiCTBUTEIbHBIX YacTed M MNPOU3BeIeHHUSA
MHHMMBIX YacTell COMHOXKUTeEJIeH»).

3aganue 4.
1) BbIYHCIUTD TPOU3BEICHUE KOMILUICKCHBIX YHCET B
anredpandeckoil popme 3anvcu
(9 — 4i) % (8 — 5i)

OtBet: 52-77i

2) BepHo 1u yTBepkaeHue: «/lelicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpandeckon hpopme
3alMCH BBIYUCIISAETCS KaK IPOU3BEIEHUS MHUMBIX YacTel
COMHO)HUTeNeN». OTBET apryMEHTUPYHTE.

OTtser: Hesepno (BepHBIM OTBETOM AIBJIAICTCSH
yTrBepaxaeHne: «J/lediCTBUTEJbHAS 4YACTh MNPOU3BEICHUS
KOMILIEKCHBIX 4YHCeJ B aJjredpamdyeckod ¢opme 3anucu

BBIYHCJIAETCHA KaK Pa3HoOCTh NMPOU3BeICHHS
NeMCTBUTEJbHBIX YacTell U NMpou3BeleHns] MHUMBIX YacTei
COMHOKUTeJIe»).

3amaunue 5.

1) BbIYKCIUTH MPOU3BEICHNE KOMIUICKCHBIX YUCET B
anrebpandeckoii popme 3anucu




(9+6i)= (2 —7i)

OtBer: 60-51i

2) Bepno nu yrBepxknenue: «IIpou3BeneHre KOMIUICKCHBIX YHCENT
B ajredOpanyeckoil opme 3amucu MOXKET OBbITh BBIUYHCIEHO I10
IIPABWJIy BBIYUCIICHHUS IIPOU3BEIEHUS MHOrowieHoB» OTBer
apryMEHTUPYUTE.

Oteer: BepHo (Ipu 3TOM HYKHO YYHTBIBATh, YTO  i°= - 1)

3anaHue. YK-2.V.1
1) BbIYHCIUTH POM3BEICHNE KOMIUICKCHBIX YHCEL.
a, = S{cusg + i sin E] u Z,= ?{cus;z+ i s:'n;—T]
T P .
OTtBer: 35((‘035 + isin E) = 35i
2) Bepuo nu yrBepkacHHE: «JIJS BBIUMCICHUS IPOU3BEICHHUS
KOMIUIEKCHBIX ~ YHCell ~ HeoOXOAMMO  3amucath HUX B
anredOpandeckoM Bue». OTBET apryMEeHTUPYHITE.
OtBer: HeBepHOo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«IIpn BBIYMCICHUHM TNPOU3BEJACHHUS KOMILUIEKCHBIX YHCeJ B
TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJbTara
BbBIYMC/ISIETCS KaK INpOu3BeeHHe MOAYyJIed MHOMXKUTeJel, a
apryMeHT 4YMcJIa PaBeH CyMMe apryMeHTOB COMHOKHTeJIeil»).
3ananue. VK-2.V.3
1) BbIUUCIUTH YacTHOE KOMILJIEKCHBIX qHUCe B
TPUTOHOMETPHUYECKOH opMe 3anucHu.
g (14
10(cos—+1i sin—
Z, 1O(cosytising)
Z, 5(cos—+izin—
2 5(cosZ+izinT)
T a - T = a
OtBer: 2 (EDSE +i smg) =43+
2) Bepno nm yrtBepkacHue: «[Ipu  BBIYMCICHHH YacTHOTO
KOMILJIEKCHBIX YUCEJ MOJYJIb U apIrYMEHT pe3yJIbTaTa SIBISIOTCA
pe3ynbTaTaMu JEJICHUS MOIYJIS ACIIUMOTO Ha MOYJb JIeTUTENS
W apryMeHTa JeluMOro Ha aprymMeHT aenutens». OTBer
obocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM fIBJISIETCS YTBepiKIAeHHE:
«[Ipu BBIYHMCIEHHH YACTHOT0 KOMIUIEKCHBIX YHCeJl MOIYJb
pe3yJbTaTa SIBJSIETCSl pe3yJbTaTaM JeJIeHUus1 MOAYJIsl IeJTMMOro
HA MOJYJb JeJuTeNsl, a apryMeHTOM - Pa3HOCTh ApPryMeHTa
AeJMTeN sl U ApTYMEHTA 1eJTUMOr0»).
Kak Ha3zpiBaeTcs (hopma 3anucu KOMIUIEKCHOTO YK CIa, UMEIOIIast VK-2.B.2

BUJ 7z=|z|-(cos@+ising), Kak HAa3bIBAIOTCS B ATOMU 3aIuCH [z| U @?

OTtBer: ®opMa 3anHUCH KOMIIJIEKCHOTO YHCJIA, HMEIOIAsi B/
z=|z|*(cos@+isin@), Ha3bIBaeTCs TPMTOHOMETPHYECKOM, rae |z| —




MOAYJb KOMIUIEKCHOI'O YuC/ia, (¢ — AaPryMmeHT KOMILJICKCHOI'O
yucjaa

Pe3ynbpTaT KaKoi onepanyy HaJ KOMIUICKCHBIMU YHCIIAMH MOYKET
OBITH 3aIIHCAH B BUJE

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

OTtBet: B TakoM Buae MokeT ObITH 3alIMCAHA ONepPauusi
YMHO:KEHHS] KOMILIEKCHBIX YHCeJ Z1 M Z2.

OIIK-1.3.1

Pe3yabTaT Kakoi onepanuy HaJl KOMIUIEKCHBIMH YMCITAMH MOKET
OBITh 3amMcaH B Bue |Z1|:|Z2|- (COS(@1-92) + isin(Q1-¢2)) ?
OtBeT: B TakoM BH/Ie MOKeT ObITH 3aMMCAHA ONEPAIUs
JeJIeHUsT KOMILUIEKCHBIX YHCeJT Z1 M Z2.

OIIK-1.V.1

3aganue 1.
1) KowmrmuiekcHoe unciio Z 3aucalo B ajreOpandeckoi u B
TPUTOHOMETPHUECKOH opmax:

V3 1 T T
£ = ?+ i E = 'J.{cusE+:'s:'ng]
Haitnure 12-10 crenenp yucna Z
OtBer:1

2) Kakyro ¢popmy 3amucu 4ucia Bl HCHoIb30Ban? OO0CHYiiTE
CBOM BBIOOD
Otgert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKce] B CTeNeHb oJiee
PAlMOHAJILHO HCIO0JIb30BAaTh TPUTOHOMETPUYECKYI0 (hopMy
3aIUCH M 1eliCTBOBATH MO CJIeYIOIeMy NPaBHIy: NPH
BO3BeleHNH KOMILJIEKCHOI0 YHCJIa B CTeleHb MOAYJIb YHCJIa
BO3BO/AMTCS B 3Ty CTelleHb, APTYMEHT YMHOKAaeTCsl Ha
NoKa3aTeJib CTeleHH.
EcJin ke ncnonp30Bath ajaredpanyeckyro ¢gopmy 3anucu, To
Heo0X0AUMO B IaHHOM ciay4ae 12 pa3 yMHOKUTH YHCJIO CAMO HA
ceos.

3ananue 2.
1) KowmrmuiekcHOe YncIio Z 3alicato B anreOpandecKon U B
TPUTOHOMETPHUECKOH opmax:
13 w

Z=54i5V3=10(cos= + isin-)

3 3
Haiinute 3-10 cTeneHs uucia Z
Ortset: -1000

2) Kakyro ¢popmy 3amucu 4uciia Bbl HCIoIb30Ban? OO0CHY#TE
CBOI1 BBIOOpD
Otger: Ilpu Bo3BeAeHNH KOMILJIEKCHBIX YHCe B CTelleHb 0oJiee
PALHMOHAJIBLHO HCII0JIB30BATh TPHTOHOMETPHYECKYIO hopmy
3alliCcH U AeliCTBOBATH M0 cjleyolieMy NpaBujy: Npu
BO3Be/ICHUHM KOMIIEKCHOTO YK CJIa B CTeNeHb MOAYJIb YHCJIa
BO3BOJUTCSA B 3Ty CTeNeHb, APTYMEHT YMHOKaeTcs Ha
N0KAa3aTeJIb CTeNeHH.
Eciau ke ucnosab3oBath ajredpanyeckyro ¢Gopmy 3anucu, To
He00X0IMMO B JAaHHOM cJIy4ae 3 pa3a YMHOKHUTb YHCJIO CAMO Ha
ce0s1 (MM MCOJIL30BATh (DOPMYJIYy COKPAIIEHHOT0 YMHOKEHM )

YK-2.3.1




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

2 -2
0 e )
OTtBerT:

10 -3 17
C:(—m 21 —21)

2) BeiOepuTe u3 crimcka HUPpPOBBIE CPEACTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIs PEIICHHS JaHHOH 3aJa4H.

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

Otser: b) Wolfram Mathematica

3aganue 2.
1. Haiitu matpuny C = 44 — 5B ‘. roe
2 -2
1 4 2
a=( )B = (—1 4 )
-1 3 -4
3 —3
OTBeT:
/-6 21 -7
¢= ( 6 -8 —1)

2. BLI6epI/ITe n3 CIIMCKa I_[I/I(I)I)OBLIC CpeaAcCTBA, KOTOPBIC MOT'YT
OBITh MMPUMCHCHBI JIs1 pCIICHUA }IaHHOfI 3aJa4u.

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

Oteer: b)  Wolfram Mathematica

3ananue 3.
1. Haiitu matpuny € = 24 + 3B" rze

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

—4 -3
OrtBer:
_{ 8 5 -8
€= (—m 18 —15}
2. Bri6epute u3 crniricka u@poBbIe CPeICTBA, KOTOPHIE MOTYT

OBITH MMPUMCHCHBI JIs1 pCIICHUSA I[aHHofI 3aadyu.
a) Microsoft Access
b) Wolfram Mathematica
C) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
3aganue 4.

VK-2.V.1




1. Haiitu matpuny C = 34 — 5B%, rze

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

-3
OrTBer:
-2 5 -9

€= ( 4 -6 6 )
2. Bri6epuTte u3 cnimcka mugpoBbie CPeICcTBa, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl PELICHUs] JaHHOW 3aJ1auH.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

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

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

7 13 17
C:(—M 24 —25}

2. Bribepure u3 crincka mu@poBbie cpesicTBa, KOTOPBIE MOTYT
OBITH IIPUMCHCHBI IS PCHICHHA ,Z[aHHofI 3aa4yiu.

a) Microsoft Access

b) Wolfram Mathematica

C) Microsoft PowerPoint

Oteer: b)  Wolfram Mathematica

1. 3anummre pe3ynbraT AeHCTBUNA HaJl MaTPHUIIAMHU.

A+0=...
Otser: A
2. 3anumuTe pe3yibTaT IeHCTBHIA HA/ MaTPUIIAMA

A+ (-A)=
OrtBer: 0
3. Ilponomxure popmyiy

7(A+B)=
Otser: 7A+7B
4. Tlponomxure Gopmyiy

5A-5B=
Otger: 5(A-B)
5. Ilpomomxute popmymny

2 X(4A)=
OTtBer: 8A

YK-2.¥V.3

10.

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

VK-2.B.2




o 2 5
A=(g _i 54) B=|o0 —z)

OTtBer:
-8 4 )

AB =
(14- 18
2) BeiOepure u3 criucka uQpoBbie CPeICTBA, KOTOPHIE MOT'YT

OBITH MPUMEHEHBI JJIs pEIIeHUs JaHHOU 3aaaun. OOOCHYHTE
BbIOOp M (pOBOTO CpecTBa
a) Microsoft Access

b) Microsoft PowerPoint
c) Wolfram Mathematica

OtBer: K nndpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHBI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcss Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAIOIIEE
00J1b1I011 HA0OP MaTeMaTHYeCKHX (GYHKIMH B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajIredpbl, OpUEHTHPOBAHHYIO HA
NMOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB € BbIYUCJIEHUSIMH U
BH3YAJIbHBIM CONPOBOXKIEHUEM.

3ananue 2.
1) Haittu npousBeaenue matpun 4 * B, rne

A=(ﬂ —2 _3] B= dil —32)

1 3 0 _—
OTtBer:
AB = (_;1 _4"3)

2) Boibepute u3 cnrcka HuppoBble CPeACTBA, KOTOPHIE MOT'YT
OBITH IPUMEHEHBI JUIsl pEIIeHUs JaHHOU 3aJjauu.

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

OtBet: K ungpoBbiM cpeacTBam, KOTOpbie MOTYT ObITh
NPUMEHEeHbI VISl pelieHus JaHHOo# 3aaa4u oTHocuTcess Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKOIIEe
00/1b111011 HA00P MaTeMaTHYeCKUX (PYHKIMA B TOM 4YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIredpbl, OpMEHTHPOBAHHYI0 HA
MOAr0OTOBKY HHTEPAKTHBHBIX IOKYMEHTOB ¢ BHIYHCIEHUSIMHU H
BH3YAJIbHBIM CONIPOBOKIEHUEM.

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

L 4 3
ﬂ:(g :~'.2 53) B= 2 _03)



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

-6 6 )

18 -3

2) BeiOepure u3 criucka UQpoBbIe CPeICTBA, KOTOPHIE MOT'YT
OBITh IPUMEHEHBI JIJISI PEIICHUS TaHHOW 3a/1a4H.

Aﬂz[

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

OtBet: K undgpoBbiM cpeacTBaM, KOTOPble MOI'YT ObITh
NpUMeHEeHbI JIJI51 peleHusl JaHHOo# 3a1a4u oTHocuTcss Wolfram
Mathematica- nporpaMmmHoe odecnedeHnne, BKIIOYAKOIIEE
001111011 HA0OP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
MOJAr0TOBKY HHTE€PAKTUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMU U
BH3YAJIbHBIM CONIPOBOKIEHUEM.

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

A=(ﬂ —2 _3) B= j —53)

2 —4 0 3 0
OTtBer:

_[—11 6
AH_( 4 22]

2) BribepuTte u3 crircka nuQpoBbIe CPEICTBA, KOTOPHIE MOT'YT OBITh
MIPUMEHEHBI JIJIST PEIICHSI TAHHOW 32 1a4H.

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

OtBet: K ungpoBbiM cpeacrBam, KOTOpbie MOTYT ObITh
NMPUMEHEHbI JIJIsl pellieHusl JaHHOi 3a1a4u oTHOcHTCAa Wolfram
Mathematica- nporpammnoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA00pP MaTeMaTHYeCKUX (PYHKIIMA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOJATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BHIYUCIEHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

3aganue 3.
Haiitu npoussenenue marpun 4 * B, rie

_ _ 2 3
= o= )

OrtBer: L 14
A8 = (—2 11)

2. BoibepuTte U3 crniricka HUPPOBbIE CPeICTBA, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI JIJIs1 pELICHMs] JTaHHOW 3a/1auH.

a) Microsoft Access

b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBer: K undpoBbiM cpeacream, KOTOpbie MOTYT ObITh



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

NpUMeHeHbI JJ1s1 pelleHusi JaHHOM 3aga4yu oTHOcUTCcAa Wolfram
Mathematica- nporpaMmmHoe odecnieueHue, BKIOYAIOLIEe
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY KOMNBLIOTEPHOI aJIredpbl, OPUEHTUPOBAHHYIO HA
MOJATr0TOBKY HHTEPAKTHUBHBIX JOKYMEHTOB ¢ BHIYHCJICHUSIMH U
BHU3YAJIbHBIM CONIPOBOXKIEHUEM.

11.

3ananue 1.

1) Haiitu onpenenuteb 2-ro MOPsIKa MaTPHUIIBI
2 5

-3 7

OtBeTt:29

2) OO0ocHYHTE KaK BBIYHCIUTH OIPEICINUTENh BTOPOTO MOPSIKA.

Otser:

Jlast Toro 4toObl BHIYUCIMTH ONpe/ieuTe] b BTOPOro MopsiakKa
He00X0AUMO U3 NMPOU3BEIEHUA IJIeMEHTOB IJIABHOM IMATOHAJIH
BbIYeCTh INpPOM3BelleHHe JJeMEeHTOB BTOpPOH (M0004HOI)
AUATOHAJHN

3aganue 2.

1) Haiitu onpenenuTeib 2-ro MOPsaKa MaTPHUIIbI
2 3 ‘

i s

OrBer: -22
2) OO6ocHYITE KaK BBIYUCIUTD OMPEIEIUTEb BTOPOTO MOPSIIKA.

Otser:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0MMO M3 NMPOU3BEIeHNUs 3JIeMEHTOB IVIABHOW ANAroHa n
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOPOil  (1M0004HOM)
ANATrOHAJIN

3agadue 3.

1) Haiitu onpeenuTenb 2-T0 MOPSIIKa MATPHUIIBI
1 —3‘

s

OtBeT: 23

2) OO0ocHYHTE KaK BBIYHCIUTH ONPEICIUTENh BTOPOTO MOPSIKA.

Ortser:

Jl1st TOro 4Tro0bl BLIYMCINTH ONpele/uTe/lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEICHHUS JJIEMEHTOB IJIABHOW NHATOHAJIHN
BbIYECTh IPOM3BeJeHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

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

is el
—14 —§

OIIK-1.3.1



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

OtBert: 0
2) O06o0cHYyiTE KaK BBIYHCIHTD OMPEIEIUTEb BTOPOrO MOPSIIKA.

OTtBer:

Jliis1 TOro 4To0bl BHIYMCIUTH ONpeeUTe/Ib BTOPOro MOpsiaiKa
Heo0X0UMO W3 NMPOU3BeIeHUN 3JIeMEHTOB IJIABHOM JINMATOHAJIH
BbIYECTh IPOU3BeJAeHHE JJEMEHTOB BTOPoii (1M0004YHOI)
AMATOHAJIN

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

10 3

OrtBer: -5
2) OO60CHYITE KaK BBIYHCIIUTH OMPEACIUTEIh BTOPOTrO MOPSIKA.

Otser:

Jiis1 TOro 4To0bl BHIYMCIUTH ONpeAeuTe/]Ib BTOPOIro MOpsiaAKa
He00X0UMO U3 NMPOU3BEIEHUA IJIeMEHTOB IJIABHOM INATOHAJIH
BbIYECTh INpPOM3BeleHHe JJeMEHTOB BTOpPOH (M00O04HOI)
AUATOHAJHN

OIlK-1.¥.1
1 2 -1
3ajanue: 1aHa Matpuua | 3 1 2
4 —2 §
Haiinute anreOpandeckue JOMOTHEHUS:
OTtBer: 9
12. Ortser: -7
3. Aj;
OtBer: -5
4. A:E
Otger: 10
5. Az
OrtBer: -5
Yemy paBeH onpenenuTenb TPEYroJbHON MaTPULbI? YK-2.3.1
13. OTBeT: onpeaeanTelIb TPEYroJbHOH MATPUIILI PABEH
NPOU3BEACHUIO 3JIEMEHTOB IVIABHOM 1MArOHAJIU.
14 O6o3HauuM Ay, A,, ., A, — CTPOKU MATPULIBI U €y; Ao v Oy - YK-2.¥.1

JIEMCTBUTEIIbHBIC YHCIIA.
Ecnu cymecTtByer Takoil Ha0op 4Kcen, cpeiu KOTOPBIX €CTh XOTsI-




OBI OZTHO YKCJIO OTJIMYHOE OT HYJISI, U TIPY ATOM JIMHEWHAS
KOMOUWHAIIUSI CTPOK MaTPHUIbI C STUMHU YUCIIAMH paBHA HYJIEBOU
CTpOKE:
a, 4, + a,A, +--+a, A, =0,

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

OtBer: Takue cTPOKM MATPHUIIBI HA3LIBAKOTCS JIMHEHHO
3aBMCUMbIMH

15.

ITycTh MaTpuibl A 1 A yIOBIETBOPSIOT YCIOBHIO
A'A1=A1TA=E, rae E — eaunnunas MaTpHILa N -Iro NOpsIKa.
Kak Ha3bIBalOTCS Takue MaTPUILbI?

OtBer: Takne MaTpUIbl HA3BIBAKTCS 00PATHLIMU MATPULIAMH
110 OTHOILEHHIO APYT K Apyry (Al — obparHasik A, U A —
o6partHas K A™Y).

YK-2.¥.3

16.

3ananue 1. Haiitu matpuny X u3 ypaBuenust A * X = B, rae
(-1 2 =7 —4

4= (—2 5) 5= (—1? —9)

Otser:
12

xX= [_3 _1)

3amanue 2. Haiiti matpuiy X u3 ypaBHenus 4 * X = B e
(1 2 _(—9 —4

A_(E —4} B_(zz'. 10)

OrtBer:
_(5 2

X= (—z —1)

3anmanue 3. Haiitm matpuny X u3 ypapHenust A * X = B, rie

-1 3 —-10 -7
A= B=
( 2 —4} ( 14 12)

Otser:
1 4

xX= (_3 _1)

3ananue 4. Haiftu matpuiy X u3 ypaBauenust A * X = B rne
1 =2 /9 6

4= (3 —?] 5= (29 19)

Otger:
_ {5 4

xX= (_2 _1)

3ananue 5. Haittu matpuny X u3 ypasaenust A * X = B rue
_f1 -3 _ {14 5

4= (2 —8) 5= (34 12)

Ortser:
_(5 2

X= (—3 —1)

VYK-2.B.2

17.

Kak Ha3pIBaeTcs cuctema anreOpanyeckux ypaBHEHUH, KaKI0e U3
KOTOPBIX SIBIISECTCS JIMHEHHBIM?

Oteer: Takas cucreMa ypaBHeHHMI HA3bIBAETCH CHCTEMOM
JIMHEHHBIX aJredpanvyecKkux ypaBHeHuil

OIIK-1.3.1




18.

Kakue MeTonpl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
ypaBHEHUN BaM U3BECTHBI?

OtBer: MeToAbl pelieHUsI CUCTEM JIMHEHHBIX aJIredpandecKux
ypaBHeHuii: MmeTroa Kpamepa, meton I'aycca, MeTox MAaTPHYHBIX
yYpaBHeHHii (¢ UCNOJIb30BAHNEM 00PATHOM MAaTPHUIIbI).

OIIK-1.V.1

19.

CpaBHUTE YCIOBUS TPUMEHEHUSI METOOB PEUICHUSI CUCTEM
JIMHEWHBIX ypaBHeHUH. Kakoi MeTo/1 perieHrs CUCTEMbI JIMHEHHBIX
anreOpanvdecKuxX ypaBHCHUN IPUMEHSIOTCS B TOM ClTydae, €Cliu
OTIpeeNIUTENb MaTPUIIbI CHCTEMBI paBEH HYJIIO?

Oteer: Eciu onpegeanreb MATPULBI CHCTEMbI PABEH HYJIIO,
TO NPUMEHSAETCH TOJIbKO METO/ UCCJIeJ0BAHHUSA CHCTEMBbI
JIMHeHHBIX YypaBHeHuil ['aycca, npyrue metoabl (MeTO/x
Kpamepa u MeTox MAaTpUYHBIX YPaBHEHHI) MOI'YT
NPUMEHATHCS NPH YCJIOBHH, YTO MATPUILIA CHCTEMbI
KBaJpaTHas U ONpeJe/IMTe/b e¢ He PABEH HYJII0.

VK-2.3.1

20.

CpaBHuTe ycn0BUs IPUMEHEHHSI METOJIOB PELIEHUS CUCTEM
JIMHENHBIX ypaBHEeHUN. Kakoil MeTO peleHNs] CHCTEMBI JIMHENHBIX
areOpanyecKuX ypaBHEHUH PUMEHSIOTCS B TOM Clly4yae, ecliu
MaTpHlla CUCTEMBI HE SIBJISIETCS KBaJpaTHON?

Otser: Eciim MaTpuua cucremMbl He KBaJgpaTHad (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJINYeCTBO YPABHECHUI He
COBIIAJAI0T), TO MIPUMEHSAETCSH TOJbKO METO UCCJIeIOBAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHuil ['aycca, npyrue MeToabl
(merox Kpamepa u MeTox MATPUYHBIX YPABHEHHM ) MOI'YT
NMPUMEHATHCH MPH YCJIOBUH, YTO MATPHULIA CHCTEMBbI
KBaJIPaTHAS U ONPeAeJNTE/Ib ee He paBeH HYJII0.

YK-2.V.1

21.

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

OtBer: OaHOpPOAHAA CHCTeMa JMHEHHBIX YPABHEHHI MMeeT
HeHyJIeBOe pellleHHe TOI/a U TOJbKO TOI1a, Korjaa eé paHr
MEeHbIlIe YHCJIA HeM3BeCTHBIX.

YK-2.¥V.3

22.

Kaxk Ha3bIBaeTcs 1ByMepHas CHCTEMa KOOPAUHAT, B KOTOPOU
KaKJasi TOUYKa Ha MJIOCKOCTH OIPENEISAETCS IBYMS YHCIaMHU -
MOJIIPHBIM YTJIOM U MOJSPHBIM pagnycom?

OtBer: Takas cucTeMa KOOPAMHAT HA3BIBACTCH MOJIAPHOM
CHCTEMOI KOOpPAUHAT.

VK-2.B.2

23.

Kaxk Ha3bIBaeTcs cuctemMa KOOpAMHAT, B KOTOPOH KaXaasi TOUKa B
POCTPAHCTBE OIpeaeseTcs TpeMs ynciaamu - (I, 6, @), Tae r—
paanyc-BeKTOp TOUYKHU, § U ¢ — 36HUTHBIN U a3UMYTAIbHBIN YTIIbI
COOTBETCTBEHHO?

OtBer: Takas cucrteMa KOOPAUHAT Ha3bIBaeTcs cepuveckoi
CHCTEMOI KOOPAUHAT.

OIIK-1.3.1

24,

UYro Takoe BeKTOp?
OTtBeT: BeKTOPOM Ha3bIBAETCH HANPABJICHHBIN 0TPE30K.

OIIK-1.V.1

25.

Kaxk Ha3bIBaeTcst BEKTOp, Ha4a10 KOTOPOr'O COBIAJIAET C €r0
KOHIIOM?

OTtBer: BekTop, HAYA/I0 KOTOPOI0 COBNAAET C €ro KOHI[OM,
Ha3bIBAETCS HYJEBBIM BEKTOPOM.

VK-2.3.1

26.

ITo xakoii popmyiie onpenenseTcs CKaIsIpHOE TPOU3BEICHNE
BEKTOPOB?

YK-2.V.1




OTtBer: CkajsipHOe Npou3Be/ieHNe BEKTOPOB OIpe/iessieTcs mo
dopmyae |dl = |b| = cosa

27.

[To xakoit popmyre BBIYUCIIAETCS CKATSIPHOE MPOU3BEICHHE

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

Oteer: CkansipHoe npou3BeJeHHe BEKTOPOB Onpeae/sieTcs 1o
q)opMy']-[e a.t’ b.t’ + a}'b}' + ﬂ'sbz

YK-2.¥.3

28.

[To xakoit popmyIie BRIYHCISAETCS BEKTOPHOE IPOU3BEICHUE

BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME

koopauHart (X, Y, 2)?

OtBer: BekTOpHOE IpOM3BeAeHHE BEKTOPOB ONpPeEAeIAeTCs 10

dpopmyie
i j ok

oM 5

VK-2.B.2

29.

[To xakoii popmyIie onpenenseTcs MOayJb BEKTOPHOTO
IIPOU3BE/IEHUSI BEKTOPOB?
OtBer: BesimunHa Mo/yJisi BEKTOPHOI'O IPOM3BeIeHUS

BEKTOPOB onpenesiercs: mo gopmyue |l = |b| = sin(ab)

OIIK-1.3.1

30.

YeMy paBHO pacCTOSIHHE OT TOUKH JI0 MPSMOii?
Oteer: PaccTosiHMe OT TOYKH 10 IPSAMON PABHO JJINHE
NepHeHAUKYJIsIPa, ONYIIEHHOI0 U3 JAHHON TOYKH HA NPSAMYIO.

OIIK-1.V.1

31.

3amanue 1. CocTaBuUTh ypaBHEHUE NPSIMOM MNPOXOJAIIeH uepes
x+2 yv—9

touky M(2,4) u nepreHIuKyISIPHON MPAMOiA = = i

OTBer 3ammcaTh B BHUAE YpPaBHEHHWsS TMPSMOH C  YIJIOBBIM

kod(uUImeHTOM

Otser:

¥y=-1,25x+6,5

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

OtBer 3ammcaTh B BHUAE YpaBHEHHWsS TMPSMOH C  YIJIOBBIM
K03 ULHEeHTOM

OrtBer:

¥=1,25x—5,25

3aganue 3. CocTaBUTh YpaBHEHHE MPSIMOM MPOXOASAUIEH uepes
x+le y—-9

touky M(—1,—3) u napamiensHoi mpsmMoit

—4 -5
OtBer 3ammcaTth B BHJC YypPaBHEHUS TMPSAMOH C  yIJIOBBIM
Kod(uUImeHTOM
Otser:

¥y=1,25x—1,75

3aganne 4. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASIIeH uepes

VK-2.3.1




touky M(1,—1) u neprenaukynsapHo# npsimoit ¥ = —5x + 2.
OtBer 3ammcaTth B BHJE YPaBHEHHsS MPSIMOM C  YIVIOBBIM
K03 uUIeHTOM

OrtBer:

¥y=02x—1,2

3amanre 5. CoCTaBUTh ypaBHEHHUE MPSMON MPOXOAsIIeH uepes

. L x+1 y—6
touky M(3,1) 1 nepueHaUKYIAPHOM IPAMOI —5 = —4
OtBer 3amMcarb B BUJIE YpPaBHEHUS TMPSIMOM C  YIJIOBBIM
ko3 durmeHTOM
OrtBer:

¥y=-—1,25x+4,75

32.

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

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

YK-2.V.1

33.

Chopmynupyiite  HeoOXoauMOe U JOCTAaTOYHOE  YCIOBHE
napauieIbHOCTH MPSIMOU U TIJIOCKOCTH.

OTtBer:

Jlns Toro, yro0bl MpsiMasi U IJIOCKOCTh ObLIM HMapajiiejbHbI,
He00X0AMMO H [J0CTAaTOYHO, UYTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTH ¥  HANPaBJSIOIIMA BEeKTOp MNpsAMOid ObLIH
NneprneHInKyJISAPHBbI.

YK-2.¥.3

34.

KakuM ypaBHEHHEM OIKMCHIBAETCSA IIpsAMasi, MPOXOSAIIAs Yepes3
TOYKy (Xo, Yo, Zo) M HMeIOIIas HANpaBJSIONMiA BEKTOp C
koopauaatamu (I, m, n)?

OTBeT: YpaBHeHHe NPsSIMOi, MPOXO/silied Yepe3 TOUYKY (Xo, Yo,
Z0) ¥ UMeEIOIIAsi HANPABJSIIONINNA BeKTOp ¢ Koopaunatamub (I,

m, N) uMeeT BUJ x_{xn =22 _ %
m mn

VK-2.B.2

35.

Kakum YpaBHCHHUEM OIMUCBIBACTCA MpsAMasd, NpoxoAdanias u€pe3 ABC
TOYKH (X1, Y1, Z1) U (X2, Y2, Z2)?

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

Y1, Z1) ¥ (X2, Y2, Z2) ©IMeeT BUJL

OIIK-1.3.1

36.

Kakum 06pa3oM MOKHO 3a/1aTh IPSIMYIO C TIOMOIIBIO IBYX
IJIOCKOCTEMN?

OtBer: YpaBHeHHE ABYX NepPeCEKAIMMXCH MJIOCKOCTEH — 3TO
YPaBHEHHE NPSAMOil B IPOCTPAHCTBE

OIlK-1.Y¥.1

37.

C nomo1ibio Kakoil popMyIIbl MOKHO HANTH yroi Mexay

IpsAMbIMU?

OTBeT: yroJa Me:xay NpsiMbIMH MOKHO HAWTH U3 (GOPMYJIbI
aysag

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

COs@ =

NPSIMBIX

VK-2.3.1




38.

Hopmais k mmockoctr umeet kKoopauHatsl (A, B, C); koopauHaTe
HarMpaBJIoIIEro Bekropa npsmoit (I,m,n)/

C moMoIipIo Kakoi GopMyIsibl MOKHO HAUTH YTOJI MEXITY TIPSIMOU U
MJIOCKOCTBIO?

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

(popmybl

. |Al + Bm + Cn|
sing =

,,“."}12 _|_32 + o ‘.,-"IF + me + nZ

YK-2.V.1

39.

[To kakoit popmyIie MOKHO ONPEAESITUTh PACCTOSIHUE OT TOUYKH J10
IUIOCKOCTH?

OTtBer: PaCcTosiHMe OT TOUYKH 10 MJIOCKOCTH PABHO
|Axy+ By, + Cag+D|
VATTET+C2
(Xo, Yo, Zo) KOOPAMHATHI TOYKH.

, e (A, B, C)- xoopauHaThl HOpMaH K IJIOCKOCTH

VK-2.V.3

40.

Hanumure KaHOHUYECKOE YPaBHCHUEC SJIJIUIICA.

Oteer: KaHoHHYeCKO€ ypaBHEHHE JLINICA MMEET BH]I
2 2

x ¥

az b2

VYK-2.B.2

41.

Hanumure kaHoHNYeCKOe ypaBHEHUE THIIEPOOPHI.

OtBer: KanoHH4Yeckoe ypaBHeHHEe rUNepO0JIbI HMeeT BUJ
2z Z

X ¥ 1

a® b?

OIIK-1.3.1

42.

Hanummre kaHoHNYeCKOe ypaBHEHHE MapadoIibl.
OtBer: KanoHnyeckoe ypaBpHeHue n1apado/ibl UMeeT BUJL
y:=2px

OIIK-1.V.1

Tabnuua 16 — Borpocs! (3a1aun) ams 3adeta / qudd. 3auera

Bompocsr (3amaun) s 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.

Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHBIM MJIAHOM HE IPETYyCMOTPEHO

MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO NPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

[lepeueHp TeM s KypCOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI

No /1 [TpuMepHBIii IepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcoBOil paboThI
Y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHO
Bonpocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

No . Kon
[TpuMepHBIii IepeYeHb BOPOCOB ISl TECTOB
n/n MHAMKATOpa
1 | Jlana matpurna 1) Qi YK-2.3.1




A_(“n ﬂ'f1:)

Gy Gl

E¢ anrebGpamueckoe
JIOITOJTHEHHE Ass
paBHo...

2) -ay,

3) ay

4) —a,,
OrtBer: 3)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
IIPABWIBHBIM OTBET M 3alMIIUTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

U3 npuBea&HHBIX dyp;  dpo YK-2.V.1
d d
MaTpul] 0OpaTHbIE 1) 21 22
0 as,
CYILIECTBYIOT Y
MaTpHI. .. 0 0 ay
2) 0 0 a.
0 0 ag
437 A43 Ay3
3) | 0 ay ap
0 0 a;,
1y 1z g3
4) |az a;; az
0 0 0
OtBet: 3)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
IIPABWIBHBIN OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
Kakum meromom | 1) T'. Kpamepa YK-2.V.3
MOKHO elIUTh
P 2) K.®.Taycca
CUCTEMY,
oTIpeneHTEND 3) ¢ moMoIIbI0 00PAaTHONW MAaTPHIIBI
OCHOBHOM  MaTpHIbI 4)  moGBIM CIIOCOBOM
KOTOPOH paBeH HYJIO
OtBeT: 2)

(Muctpykuus: IIpounrtaiiTe TeKcT, BbHIOEpHTE

[IPaBUJIBHBIM OTBET U 3AlMIIUTE APTYMEHTHI,




000CHOBBIBAIOIIHE BEIOOP OTBETA)

Cucrema coBmectHa | 1)  Goubiie 1 YK-2.B.2
TOTZIa ¥l TOJIBKO TOTAQ, | 2)  PaHr MATPHIbI CHCTEMbI PaBeH
KOT/a... PaHTy paclIMpeHHO MATPHIIbI
CHCTEMBI
3) panr pasen 0
4)  pamnr pasen 1
OrtBer: 2)

(Unctpykuus: Ilpountaiite TekcT, BhIOEpUTE
MPaBUJIBHBIN OTBET W 3alMIIUTE APTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

JI71si BEKTOpOB @ 1 b | 1) BEKTOpHI IEPIEHUKYISPHEI OIIK-1.3.1
BBIMOTHSIIOTCS 2) BEKTOPbI MapajliebHbI
YCIIOBHS: 3) BEeKTOpPBI HE MOTYT JIeKaTh Ha OIHOM
IpsAMOit

by by b 4) BeKTOpHI JieXKAT Ha OIHOW TPAMOii
Gx Ay Az OtBer:2) 4)
rorna.... (Muctpykus: TIpounTaiite TEeKcT, BBIOEpUTE

IIPABWJIBHBIE BapUAHTBl OTBETOB U 3aIllULINTE

apryMEHTHI, 000CHOBBIBAIOLINE BBIOOD

OTBETOB)
Bekropnoe 1)  komnmHeapHOH IIOCKOCTH, B KoTopo# | OIIK-1.V.1
MIPOU3BEICHNE JIeKaT IEPEMHOKaeMbIe BEKTOpa
BEKTOPOB a U b — 510 2) TNepNeHIUKYJISPHbIH TJIOCKOCTH, B

KOTOPO# JIeKaT IepeMHOkKaeMble

BEKTOP. .. BEKTOpPbI

3) wHyneBoi
4)  coBmaaaroIIHii c OHUM nu3

MEPEMHOYKAEMbIX BEKTOPOB
OrtBert: 2)

(Uuactpykius: [IpounTaiite TEKCT, BBIOEpUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIONIHE BEIOOP OTBETA)

PaccrosiHue OT TOUYKH 1) |Axg+Byg+C| VK-2.3.1
A2+ R2 a2+ 2
JI0 TUIOCKOCTH MOXKHO VATHBINATHC
BBIUUCIIUTh o 2) A -A;+B B, +C, Cy
[ [
dopmyuie. .. \Jlﬂf+ﬂf+cf-u|ﬂ§+ﬁ'§+c§
3) |A$u+B}’u+CZu+D|
VAZ+BZ+C2
4) |Am+Bn+Cp|
VAT +ET +C7 [ m® +n® 4p*
OtBet: 3)
(Muctpykuus: IIpounrtaiiTe TekcT, BbIOEpHUTE
MPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
I'eomeTpuueckoe 1)  rumepOooit YK-2.V.1
MECTO TOYEK .
2)  mapaboJoit
IUIOCKOCTH, CyMMa
paccTosHuit or| 3)  OKPYKHOCTBIO
KaXJ0M U3 KOTOPBIX 4) 3LIAIICOM
J0  JABYX  JaHHBIX
. | OrBert: 4)
TOYEK 9TOU
IUIOCKOCTH ects | (MuCTpYKTIMS: TIpoumTaiite TEKCT, BHIOEpHTE
BEJIMYMHA MPABWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
[IOCTOSIHHAS, 000CHOBBIBAIOIIHE BEIOOP OTBETA)
Ha3bIBAETCH. ..
Haiitu ypaBHEHHE x+1  y-2  z—4 VK-2.V.3

IPSIMOM, IIPOXOASILEH




y+2 Z+4

qyepes TOUKY 2) — -
3 2 4
A(—1;2;4),
x—1 y—2 z—4
NepHeHIUKYIISIPHO 3) =: =
-3 -2 —4
IUIOCKOCTH
3x-2y-4z+1=0 4 T===
OrBer: 1)
(Muactpykius: IIpounTtaiiTe TEKCT, BBIOEPUTE
IIPABWIbHBIM OTBET U 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
10 | Pemuts cucremy | 1) x=0,y=1,z=-3 VK-2.B.2
JIMHEHHBIX YPaBHEHHUU 2)  x=0,y=1,z=- 2
METOZIOM l'aycca
2x —y + 3z =-10
—x4+2y—z=5 4) x=0,y=-1,2z=-2
Otser: 1)
(Muctpykumst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
MIPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
11 | Beraucnuth 1) (_1 _5) OIIK-1.3.1
7 2
2 -1y /1 -2 2 72
G 2G5 2 Lo
o 0
3y (1 )
7 2
9 (G )
Otget: 1)

(Muctpykuus: IlpounTtaiiTe TEKCT, BBIOEpHUTE
MIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




12 | dana matpuna 1) s, OIIK-1.¥.1
[0y Gy 2) —ap
A_(“:i “::)'
3) Qu
E€ anreGpanueckoe 4)  —ay
JIOTIOJIHEHHUE Asy
OrtBer: 2)
paBHoO...
(Muactpyknus: IlpounTaiite TEKCT, BhIOSPUTE
IIPABWIbHBIM OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
13 | Marpuua ATl 1) At-axA-at VK-2.3.1
Ha3bIBAETCSl 0OpaTHOI ) Al-Az1
Matpue A, eciau
“1.4—a4.4-1—
BBIMTOTHAETCS YCIIOBUE 3 A A=4-4"=E
4 At-4=0
Otsert: 3)
(Muctpykuust: TIpountaiiTe TEKCT, BBIOEpPHUTE
MIPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOLIHE BEIOOP OTBETA)
14 CKaﬂprHI)IM 1) |c_£| |E| ArCCOS o VK-2.V.1
MIPOU3BEIEHUEM JBYX -
2) lal |b| cte a
HEHYJIEBBIX BEKTOPOB
d u b HaseBaeTCA 3) |E||E| cos
YHCII0, PABHOE. ..
4) |c_£||b|tga:
Otget: 3)
(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
IIPABWIBHBII OTBET M 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
15 | Yemy pasio | 1) O YK-2.V.3




CMEIIaHHOE 2) 1
IPOM3BEACHUE
P 3) -2
BEKTOPOB
=77 = 4 2
aba )
OrBer: 1)
(Muctpykuus: IlpounrtaiiTe TEKCT, BBIOEpHUTE
NPaBUIbHBIM OTBET M 3AIUIIUTE apryMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16 | YpaBuenue mpsmon, | 1) (x—a)+(v—>b)=0 VK-2.B.2
MPOXOJAIIEH  Yepe3 2) Yoy _ xxm
IBE TOYKH MOXKHO ¥rory o s
COCTaBUTH 10 3) A[x — xD) + B[V_ }rﬂ:] =0
dopmyre...
4) F_}’n:k(x_xuj
OtBet: 2)
(Muctpykuust: IIpountaiiTe TEKCT, BBIOEpPHUTE
NPaBUIbHBIM OTBET M 3aIUIINTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
17 | 'eomerpuueckoe 1) Ilapabomy OIIK-1.3.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
Skcrentpucuter ¢ >1 | o)  rHmepboxy
npeJcTaBIIsieT co0oi 4)  swmnc
OrtBer: 3)
(Muctpykuus: IIpountaiiTe TeKCT, BBIOEpHUTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
18 c 1) neHCTBUTEIBHOM OCBIO OIlIK-1.Y.1
OtHOowmenne —
a

2) aCHUMIITOTOM




Ha3bIBACTCH. .. 3) JIKCIEHTPUCUTETOM
4) (oKaIbHBIM PAIHYCOM
Ortser: 3)
(Muactpykius: IlpounTaiite TEKCT, BhIOEpUTE
NPaBWIBHBI OTBET M 3alUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
19 | Haiitru  ypaBHeHwme 1) x+l  y-2  z—4 VK-2.3.1
. . 3 -2 -4
IPSIMOH, MPOXOIAIIEH
x+1 y+2 z+4
yepes TOUKY | ) =2 " =
3 2 4
A(—1;2; 4),
x—1 y—2 z—4
HEepPIEHINKYIISPHO 3) = =
-3 -2 -4
IUIOCKOCTH
4 x+1  y+2  =+4
3Xx-2y-4z+1=0 ) 3 32 _a
Otget: 1)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
20 | Onpenenuts  kakoe | 1)  x +y-8x=0 YK-2.V.1
ypaBHEHUE JTMHAN P —
2) X:'_\,'IES_}F'
COOTBETCTBYET 3
napatorre. . 3) -2x*+3y*-4x+15y+4=0
4)  x+4y-2y*-5=0
OrtBer: 4)
(Uuctpykuus: IlpountaiiTe Tekcrt, BbIOEpUTE
NPaBWIBHBIA OTBET M 3alUIIATE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
21 | Pemuth cucremy | 1) x=0,y=1, z=-2 YK-2.V.3

JIMHEUHBIX YPaBHEHUU

METOJIOM l'aycca

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




xt+yt+z=2
2 —y+3z=10
—x+2y—z=-5

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

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)

22

Brrauciauts

)63

OtBet: 2)

(Muctpykuwmst: IIpounTtaiiTe TEKCT, BBHIOEpPHTE
[IPaBUJIBHBIM OTBET W 3AlMILHUTE APTYMEHTHI,

000CHOBBIBAIOLIHE BEIOOP OTBETA)

VK-2.B.2

23

Kaxkas n3 TOYEK
JEKUT HA MPSMOH y =

—2X +1?

1) ©:3)

2) (-1;3)

3 (2:3)

4) (2,5

OtBer: 2) 4)

(Muctpyknus: IlpounTaiite TEKCT, BBIOEpHUTE
IIPaBUJIBHBIE BapUAaHThl OTBETOB M 3AIMIINTE
BBIOOD

apryMEHTHI, 000CHOBBIBAIOLINE

OTBETOB)

OIIK-1.3.1

24

[Mpsmassy = 2X + 5

obpazyer ¢

1) w9
2) t9(-2)

OIIK-1.¥.1




IIOJIOXKUTCJIIBHBIM
HaIlpaBJICHUEM OCH

OX yroin a, paBHBIl. ..

3) arctg(2)

4) 192
Ortser: 3)
WNucrpyknus: IlpounTaiite TekcT, BbIOEpUTE
MPaBUJIBLHBIN OTBET W 3alMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

25 | Vron MEX]T =‘ 1-5 VK-2.3.1
Y 1) tee 1+1+5
MPSIMBIMU
3-1
y=x+1y=5+3 2) tgq:r=‘1+:$5
onpenensercs o )
. 3 tweo= |k
bopmyne: 1+1+(-5)
_ | 3-s
4 we= ‘1+155
Otger: 1)
Wuctpykuus: IlpounrtaiiTe Tekct, BpIOepuUTe
MPaBUJIBHBIN OTBET W 3alUIIUTE APTyMEHTBHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
26 | Ipwu pereHnH 1) 5 3‘ YK-2.V.1
a8 7
CHUCTEMBbl  JIMHEWHBIX
o 1 3 ‘
aBHEHUI
yp 2) 4 7
{ xy+3x, =5
4x, —Tx, =18 fo 3) 5 3 ‘
g -7
IIpaBUILy Kpamepa
OTIPENIeITUTEINb A 4) 1 5‘
4 3
UMEET BUJL:
OtBeT: 2)

Wnctpykuus: Ilpounraiite Tekct, BpIOepUTe
MIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)




27 | Ilpu pelieHnn 1) (2;-1) YK-2.V.3
CUCTEMBI  JIMHEWHBIX 2) wmetox Kpamepa HenpumeHuM
ypaBHEHHIA 3) (1,2
{xl—I- 2x,=10 4) (2;1)
Boren =1 Otger: 2)
METOIOM Kpawtepa Wuctpykuus: IIpountaiiTe TEKCT, BBIOEpUTE
TOMYHCH OTBET. - NPaBUIBHBIA OTBET M 3aIUIINTE apryMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
28 | Pemuth CHCTEMY 1) (1;0;0) YK-2.B.2
JIMHEWHBIX YpaBHEHHIA 2) (0;1;0)
meromoM Kpamepa: 3) (0;0;1)
X, tx;—x3=0 4) (1;0;1)
[ffl__zii ii: ; g Otget: 4)
Wuctpykuus: [IpountaiiTe TEKCT, BBIOCPHUTE
NPaBWIbHBIA OTBET M 3aIUIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
29 | Iloka3arennHas 1) J2e =%“ OIIK-1.3.1
(opMa KOMILIEKCHOTO _ 3m
2) V2e'®
qrcia -
z=-1+ i umeer BUL; 3) V2e'™
4) +2e 5
Otser: 2)
Wuctpykuus: IIpountaiiTe TEKCT, BbIOEpUTE
NPaBWIBHBI OTBET M 3aIlUIIATE apTyMEHTHI,
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[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

Kaxoii meToj 1) OIIPEICTUTENb | 2) Kpamepa YK-2.3.1
PEIICHHS] CHCTEMBI CHCTEMBbI paBeH 6
JTMHEHWHBIX 3) onpenenurens | 4) ["aycca
anreOpanyecKux CHCTEMBbI paBeH
YpaBHEHUNU HYIIIO
IPUMCHSIOTCS B TOM 5) Marpuna =He | 6) OGparHoii
clrydae, eciH ... KBaJIpaTHas MTPHIIBI
OtBer

1) 2)

1) 4)

1) 6)

3) 4)

5) 4)

(Uuctpykuus:  IlpounTaiiTe  TEKCT W
YCTaHOBUTE cooTBeTcTBHE. K  Kaxmoil
MO3UIMH, JaHHOW B JIEBOM CTOJOIIE,
noa0epuTe COOTBETCTBYIOIIYIO MO3HIIUIO
(WM HECKOJBKO COOTBETCTBYIONIMX) B

IIPaBOM CTOJIOIIE)

Pemmre marpuunoe Haittu matpuny X u3 ypaBHenus A =X = B, | VK-2.V.1
ypaBHEHHE. rae
Boinonnute -1 2 -9 —4
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Otser:
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(ITpounTaiiTe TEKCT U 3alMILNTE Pa3BEPHYTHIN
000CHOBAHHBII OTBET).

OrneHnBaHNe TECTOBLIX 3aJaHUM:

- 3ajgaHMe KOMOMHHMPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETAa U3 YETHIPEX
MIPEIOKEHHBIX 1 00OCHOBAaHUEM BBIOOpA CUMTAETCSI BEPHBIM, €CJIM MPABUIBHO yKa3aHa Iudpa
U TIpUBEJEHBl KOHKPETHBIE AapryMEHTHhI, HCIONb3yeMble TIpu BbIOOpe oTBeTa. [lomHoe
COBIAJICHUE C BEPHBIM OTBETOM OIIEHUBAETCS | OayiomM, HEBEPHBIN OTBET WJIU €r0 OTCYTCTBUE —
0 GamoB.

- 3aganue KOMOMHHMPOBAHHOTO THIMAa C BBIOOPOM HECKOJIBKMX BAapUAaHTOB OTBETAa W3
MPEJIOKEHHBIX U Pa3BEPHYTHIM O0OCHOBAHHMEM BHIOOpA CUMUTAETCS BEPHBIM, €CIIH MPABHIBHO
yKa3aHbl UGPHI U TPUBEJECHB KOHKPETHBIE apTyMEHTHI, UCIIOJIb3yeMbIe TPHU BHIOOPE OTBETOB.



ITonHOC COBIIAACHUEC C BCPHBIM OTBCTOM OLCHUBACTCA 1 63HHOM, CCJIn JOMMYIICHLL OIIMOKH HIIN
OTBET OTCYTCTBYET — () O6asoB.

- 3agaHue 3aKphITOTO THIIA HA YCTAHOBJICHHE COOTBETCTBUSI CUHMTAETCSl BEPHBIM, €CIU
YCTaHOBJIEHBl BCE COOTBETCTBUS (IIO3MLIMH W3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C
HO3ULUSAMH ApYyroro ctojbua). [lomHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 6amiom,
HEBEPHBII OTBET WM ero oTcyTcTBUE — 0 OayuioB

- 3a):[aHHe OTKPBITOT'O TUIIA C PA3BCPHYTBIM OTBECTOM CUHUTACTCA BEPHBIM, CCJIIM OTBCT COBIIAAACT
C JTAJOHHBIM MO COAEPKAaHMIO M MOJHOTE. [IpaBMIBHBIA OTBET 3a 3aJaHHE OICHUBACTCS B 3
Oayia, eciM JIOMyIIeHa OjHA OmKMOKa \ HETOYHOCTh \ OTBET NPaBHIbHBIA, HO HE MOJHBINA - 1
Oat, eciu omyiieHo oosee 1 ommOKu \ OTBET HeNpaBUWIIBHBIH \ 0TBET 0TCYTCTBYET — O OAJLIOB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoqu4veckre  MaTepUaNbl,  ONPEACISIONIUE  TPOUSAYPHl  OICHUBAHUS
WHIUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJAEPKATCA B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periamMeHTHpyOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJaroluxcs
I'VAIL

11. MeTtoanueckue YKa3zaHus JJIsd 06yqa}oumxc;[ 110 OCBOCHUIO JHCIIUIIIMHBI

11.1. Metoauueckue yKka3zaHUs [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTtepHaa (eciu npedycmMompeHo y4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaga — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
GyHIaMEHTAIBHBIX TPOOJIEM JUCIHIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIIIHX
JTOCTHKEHUI HaydyHOUW MBICTH. B yueOHOM mpoliecce JIEKIHs BBIOTHSAET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOpMAIMOHHYIO (PyHKIMHU. JIEKIMsS pacKphIBaeT MOHATHHHBIN ammapat
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJEeMBbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIUIIINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIATLTTHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIOJyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUU, YpPOBEHBb
KOTOPBIX OIPEEISIETCS EIEBOW YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TOTy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTelIeM;

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

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHONW PabOTHI;

— TIONy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepuai (BBIACIATH TJIaBHBIC MBICTH U
MOJIOKECHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATH WX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJyYeHHWE TOYHOTO MMOHUMAHUS BCEX HEOOXOMMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  ClIaiiIoB U
WCIIONIb30BAaHUEM pa3[laTOYHOTO MaTepuaja TMPU MPOBEACHUU KOPOTKUX OUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHHS OTJICTBHBIX TEMATHK 10 JUCITUTIIIMHE.




CrpyKTypa npeaocTaBieHus JEKIHOHHOIO MaTepuana:
— Onpenenenns MaTeMaTHYECKUX TEPMUHOB.

DOopMyIMPOBKA TEOPEMBI.

Jloka3aTesnbCcTBO TEOPEMBI.

Nnroctpupyronue npumepsl.

11.2. MeTtoau4ieckue ykazaHUs UIsi OOYYAIOIIUXCS O TPOXOXKIACHUIO MPAKTUUYECKUX
3aHATHH (eciu npedycMompeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE)

[IpakTHdeckoe 3aHSATHE SBISETCS OIHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
mpolecca, 3aKII0Yaroniasics: B BHITOJTHEHUN 00yJalOIMMUCS 110 PYKOBOJICTBOM IpenoaaBaTens
KOMIUIEKCa YYEeOHBIX 3aJaHUN C 1EIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHX OCHOB YUeOHOU
JUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIBITA TBOPUECKOU JAESITEILHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS TSI 00YYAOIIEroCs SBISCTCS MPUBUTUE 00YIAFOIIHMCS
YMEHHH U HaBBIKOB MPAKTUYECKON IEATEIHHOCTH 110 U3y4aeMOM TUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUH 00yUYAIONTUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJleHue, pacIlupeHHe M JAeTalu3alus 3HAHUW T[pU PElIeHUU
KOHKPETHBIX 3a/1a4;

— Ppa3BUTHE TIO3HABATEIBHBIX CIIOCOOHOCTEH, CaMOCTOSTCIILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
JICITUTIIAHBI,

— BBIpa0bOTKAa CHOCOOHOCTH JIOTHUYECKOTO OCMBICICHHS MONYyYEHHBIX 3HAHUHA 7S
BBITIOJTHEHU S 33/1aHUN;

— olecrneueHne palMOHAIBHOTO COYETAHHS KOJUICKTHMBHON W MHIMBHAYaIbHONH (GopM
00y4eHwusI.

TpebGoBaHus K TPOBEICHUIO TPAKTUICCKUX 3aHITUN

[IpakTudeckre 3aHITHA HAYMHAIOTCS C 3alUCH B OKypHaAl TperojaBaTess
MPHUCYTCTBYIOIINX CTYJACHTOB. 3aTEM OOBSIBISICTCS TeMa MPAKTHUSCKUX 3aHATHH.

[IpenogaBaTens 4uTaeT yclIOBUE 3aJaud W TIpeajaraeT CTYICHTaM CaMOCTOSATEIbHO
PEIINTh 3a7a9y, UCTIONB3YS 3HAHUS, MTOJIYIeHHBIC CTYJICHTOM Ha JeKIuu. CTYyIeHT, KOTOPBIH
MEPBBIM PEIIWI 33/1auy, BBI3bIBAeTCS K JIOCKE. B ciydae ecnu CTyAeHT MpPaBUIBHO PEIIn
3a/aqy, OH moyrydaer 5 0aymioB. Eciiu CTyIeHT periaer 3a/1ady ¢ MOMOIIBIO MPeroiaBaTels,
To mony4aer 4 Oamna. 3aTeM, B KOHIIE CEMECTpPa, OLIEHKH CTYACHTOB (BKIOYas OILICHKY
MOCEIIAeMOCTH) TepeBoaATCS B OOHYCHl (kadecTBO) oT O g0 5 OaminoB. OTu OOHYCHI
N00aBISAIOTCS K 00IIel cymme 0alioB B paMKaxX MOAYJIbHO-PEHTHHTOBOM CHCTEMBI.

CrynmeHTaM BBIIaeTCS JIOMAIlIHEE 3aJlaHWe B BHUJC 3aj7ad, KOTOPbIE OHHM CJA0T B
YCTaHOBJICHHBIE CPOKHU.

11.3. Mertoauueckue yKazaHus UIsl 0OYJalONIUXCS 10 MPOXOXKICHUIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMIOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONTUICs BBITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1Mo 3a04yHOM ¢opMme O0ydeHus, camMOCTOsITeNbHas paboTa MOXET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON padoThl, y oOyuaromierocs (Gopmupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpeMeHH, KOTOPOe MO3BOJSIET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHUW U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHUM, 00ECIeYrMBaeT BBICOKUMN



YPOBCHL YCIICBACMOCTHU B IICPUO[] O6y‘IeHI/I$I, IOMOTacT IOJYYUTHL HABBIKU ITOBBIIICHUA
po¢)eCCHOHAIBHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBSIONIMMH  CaMOCTOSITEIIbHYIO — paboTy
00y4arOIUX CSISIBIISTFOTCSI:

—  y4eOHO-METOAMYECKHA MaTepHal 1o JUCIUILINHE;

11.4. MeTtoauueckue yKazaHMs [UIsl OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYILIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4arouxcsi, OCyIIeCTBIIEMOTO B TE€YEHHE CEMECTpa C IIeJIbI0 OI[CHUBAHHS XO0/la OCBOCHUS
JUCLUIUINHBI.

B teuenune cemectpa B cucreme auctaHmuoHHoro oOyudenus ['YAII B dopme
TECTUPOBAaHUS TPOBOAATCS JIBE€ NPOBEPOUYHBIE pPA0OTHI MO PEUICHHUIO 3aJad U OAHMH
TEOpEeTUYECKHil onmpoc (rmepeueHb BOMPOCOB Ui TECTOB pa3MelleH B «baHke BOIPOCOB» B
cucTeMe JUcTaHIMOHHOro ooyuenus I'Y AlII).

Pe3ynbTarhl TEKyIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YYUTHIBATHCS MIPH MPOBEACHUN
MPOMEXKYTOUHOM  arTecTanui (P  HMCHOJB30BAaHUU  OAJbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHMS, KXKIBIA BHUJl KOHTPOJIS OIEHUBAeTCcs B Oayuiax, W3 KOTOPBIX (opMUpYETCs
WTOTOBBIN PE3YIIBTAT).

11.5. Metoauueckue yka3zaHus Al 00y4arouIuxcs MO MPOXOXKICHHUIO MPOMEKYTOYHOMN
aTTECTaIUU.

[IpomexyrouHas  arTectanus  OOydYalOIIMXCS  MpeAycMaTpUBaeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3YJbTaTOB OOYyYEeHHS MO AUCHUIUIMHE. OHA BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOy4JalomUMCs B TIpOIecCe
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCcTH, HAaBBIKOB CAMOCTOATEIbHOM paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pEHIeHUs MPaKTHUYEeCKUX 3a7ad. JK3aMeH, KakK MpPaBHJIO, MPOBOJUTCS B
NEepUoJl HK3aMEHALMOHHOM CECCHMM W 3aBEpPIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOIIOY, «KYTOBICTBOPUTEIEHOY, «HEYIOBIECTBOPUTEIHHOY.

Cucrema OLEHOK NpH MPOBEICHUU MPOMEKYTOUHOW aTTECTAI[MU OCYILECTBIISIETCS B
cooTBeTCTBUU C TpeboBaHusiMu [lonoxkenuit «O TekylieM KOHTPOJIE YCIIEBAEMOCTH |
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAIL, oOydaromuxcs mo mporpamMmmam BBICIIETO
obpazoBanusi» u «O MOIYIHHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4eOHOW pabOThI
ctyneHtoB B 'Y AIIy.



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




