MMWHUCTEPCTBO HAYKMU U BBICIIEI'O OBPA30OBAHUSA POCCUMCKOM
®OEJIEPALIUM
d)enepa.ﬂbuoe rocyzxapcrseHHoe ABTOHOMHOE 06pa303a‘renbﬂoe YUYpEeXKACHHUE BBICLIETO
obpazoBaHus
"CAHKT-TIETEPBYPICKHWM I'OCY JIAPCTBEHHbIM YHUBEPCUTET
ABPOKOCMMUYECKOI'O [TPUBOPOCTPOEHUSA"

Kadenpa Ne 1

YTBEPXIAKO
PykoBoautens o6pa3oBaTenbHON NpOrpamMmbi

JIOLL,K.T.H.

JInet cornacoBanus paboyeii MpOrpamMmsl AUCLHILIHHbI
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K.ILH., 101l 2~ 030225 H. 10. IlnpokeHko
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(noamucs)
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PABOYAS ITPOI PAMMA JIMCHUILUIMHBI

«Martemaruka. AHQUIMTHYECKas TEOMETPH M JIMHeHHas anrebpa»
(HanmMeHOBAHHE THCUMILTHHBL)

Koz HanpaBieHHst NOATOTOBKH/

12.03.05
CreuuanbHOCTH

HaumeHoBaHue HanpaBieHUs
MOArOTOBKH/ CNELHATIBHOCTH

H&CPHU TEXHUKA U JIA3€PHBIE TEXHOJIOTHH

HaumeHnoBanue
JlazepHas TeXHHKA H JIa3epHbIE TEXHONIOTHH
HanpaBJIEHHOCTH
Dopma obyueHUs o4Has
Tox npuema 2025

Cankr-IlerepOypr— 2025

A.¢.-M.H., 100, A.O. CmupHoB
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JOLL.,K.T.H.,A0LL. / 03.02.25 H.B. MapkoBsckas
(MOMKHOCTB, y4. CTeneHs, 3BaHKe) W (noamnuce, nara) (vHuLHAnbL, GamiHs)



AHHOTaUs

JucrunnmHa «MaTtemaTuka. AHAIUTHYECKas: TEOMETPHUS | JIMHEHHas ainreOpa» BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TWporpamMmy OakamaBpuara IO
HarpaBjeHUI0 MoAroToBku/ crnenuaibHocT 12.03.05 «JlazepHas TeXHHWKAa U JIa3epHbBIC
TEXHOJIOTHM) HaMpaBiIeHHOCTH «JlazepHas TeXHWKa W Ja3epHbIE TEXHOJOTUM». JMcCUUIUIMHA
peanmmu3yetcs kadenpoit «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

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 NESTENIbHOCTH, CBSI3aHHON
C IPOEKTUPOBAHUEM, KOHCTPYUPOBAHUEM M TEXHOJIOTUSIMU MMPOU3BOJICTBA Ja3€PHON TEXHUKI

CopepxaHue JTUCIUILUIMHBI OXBAaThIBA€T KPYr BOIMPOCOB, CBS3AHHBIX C Teopuen
KOMIUIEKCHBIX YHCEJ, CHUCTEMaMM JIMHEHHBIX YpaBHEHHUM, JHMHEHMHBIMU MPOCTPAHCTBAMH,
BEKTOPHOH anreOpol U aHATUTHIECKON TeOMEeTPHECH.

[IpenogaBanue MUCIHUIUIMHBI MPEIyCMATPUBACT cleayronue (HopMbl OpraHU3aNUuN
yu4eOHOro Tpolecca: JeKyuu, HnpaKkmuyecKkue 3aHAmus, CcamocmosmenvHas paboma
obyuarowe2ocs.

[TporpaMMo#i ITHUCHUTUIMHBI TPEIYCMOTPEHBI CICAYIONINE BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISACT S5 3adeTHBIX enuHull, 180
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE
1.1. Tlenu npenomaBaHus JUCITUTITUHBI

HucuummmHa «MareMaTtuka. AHATUTHYECKass TEOMETpUs H JIMHEWHas anreopay
SIBJIIETCS. BOKHOM COCTaBHOM YacCThIO Kypca BbICIIEH MaTeMaTUKU, KOTOPBIH JIEKUT B OCHOBE
BCel cucTemMbl BBICHIETO OOpa3OBaHHS COBPEMEHHOTO  CIEIHANUCTa W HM3y4aer
MPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE COOTHOILIEHUS OKPY)KAIOIIEro Hac
JEACTBUTEIILHOTO MUpA.

W3ydyenne  gaHHOW  JUCHUIUIMHBI  TO3BOJSET  Pa3BUTh  MPOCTPAHCTBEHHOE
NPEJCTaBICHUE CTYJACHTa; CTUMYJIHMPYET €ro BOOOpaXEHHE; pPAa3BHBAET €ro CYCTHHIC
CIIOCOOHOCTH; TMO3BOJIIET JIEMOHCTPUPOBATH LIEJICYCTPEMIEHHOCTh, OPraHU30BaHHOCTh INPHU
MIPOBEICHUH OOJIBIIETO 00hEMa BHIYHUCICHUH; 00BEINHACT OONBIIMHCTBO PaHHEEe U3yYCHHBIX
MOHSATHUH.

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

Matematuueckue METOAbl HMCCIEAOBAaHUSA, MOJCIUPOBAHMS, MPOSKTUPOBAHUSA,
OTMPAIOIIYIOCS HA JIaHHYIO AUCIUIUIMHY, UTPAIOT BCe OOJBIIYIO POJh B COBPEMEHHOW HayKe
U TeXHUKE. B 3HaYNTENbHOM CTEMEeHU 3TO BHI3BAHO BCE YOBICTPSIOIIUMCS Pa3BUTUEM HAYKH H
TEXHUKH, TJIABHBIM 0O0pa3oM BBIYMCIUTEIHHONH TEXHUKM W HH(OPMAIIMOHHBIX CHCTEM, a
TaKk)Xe KOMIBbIOTEpHU3AIMel MpakTUYecku BcexX obiactel 3HaHWN. BO3MOXKHOCTH YCHEIIHOTO
WCIIOJIB30BAHUSI MATEMATHKH U PEIICHUS KOHKPETHBIX 3a/1a4 CYIIECTBEHHO PACHIMPSIOTCS,
4YTO, B CBOIO OdYepelb, MPUBOAUT K HOBBIM TpPEeOOBaHUSAM, TMPEABIBIAEMBIM K
MaTeMaTHYeCKOMY OOpa30BaHMUIO COBPEMEHHBIX CIEIHAIMCTOB B O0JIACTH MAaTEMaTHYECKHX
METO/IOB.

B oOnactu BocmHTaHWs JUYHOCTH WENBIO IMOATOTOBKH TIO JaHHOW UCIHILIHMHE
aBigeTcs (HOpMHUpOBAHHE CIIOCOOHOCTH JIOTUYECKH BEPHO, ApryMEHTHUPOBAHHO M SICHO
CTPOUTH YCTHYIO M INCbMEHHYIO PEYb.

1.2. JlucumminHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMEI
BhIcIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHp MmIaHUPYEMBIX PE3yJIbTATOB O0YUEHHUS 110 AUCITUTIINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTratamu ocBoeHust OI1 BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOYYarOUIUICS NOJKEH 00sagaTh CIEAYIOLUUMU
KOMIIETEHIIUSIMU MJIM UX YacTAMHU. KoMmeTeHIIMM 1 WHAMKATOPBl UX JAOCTHXEHUS MPUBEICHBI B
tabnurue 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIIMHA U MHAMKATOPOB MX JOCTHXKEHHMSI

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

VK-2.3.1 3HaTh BUJIBI PECYPCOB U
VYK-2 Cnocoben peeyp
OTPaHUYEHUS IS pEIIEHHs TOCTABICHHbIX
OTIpeNieNATh Kpyr
3aJa4 B paMKax anat
pamKa VK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
IIOCTABJIEHHOW LIEH .
U BLIGHDATE MOCTaBJIEHHOW LM U (POPMYJINPOBATH
P 3aJ]au, KOTOpPbIe HEOOXOJMMO PEIINUTh IS
ONTUMAJIbHBIE
YHuBepcaibHbIe ee IOCTH)KEHUs
CIocoObl UX
KOMIIETCHIIUU VK-2.V.3 ymeTs BoIABUTATH
pELIeHNUs, UICXOAs U3 . .
allbTepHATUBHBIE BAPUAHTHI IEHCTBUH C

EHCTBYIONTUX
A HI [[eJTbI0 BBIOOpA ONTUMAJIBHBIX CIIOCOOOB
MPaBOBBIX HOPM,

pelieHus 3aaa4, B TOM YUCJIE€ C TOMOIIBIO
MMEIOTIHNX CS

U(POBBIX CPENICTB
peCypcoB u

N VYK-2.B.2 B1asets HaBbIKaMu BBIOOpA

OTpaHUYEHUN

ONTHMAJIBHOTO CII0co0a pCeICHUs 3a4a4 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 NpUMEHSThH 3HAHUS
JIeATEeTLHOCTH, €CTECTBEHHBIX HAyK M OOIIECHHKCHEPHBIC
CBSI3aHHOM C 3HAHUS B UHKEHEPHOU IESTEIBHOCTH U
MIPOCKTUPOBAHUEM, MpaKTUKE
KOHCTPYHPOBAaHUEM U
TEXHOJIOTHUSIMU
MIPOM3BOJICTBA
JIA3€PHON TEXHUKHU

2. Mecro nucuuruinHbL B cTpykType OI1
Hucnunnuna He Oa3upyercs Ha 3HAHUSX, paHee MPUOOPETECHHBIX CTYAEHTaMH IPH
W3YYCHUHU B BY3€ KaKHX JIMOO TUCITUTUINH.
3HaHus, MOIYYEHHbIE IPU U3YYEHUU MaTepuajia JaHHOW IUCUHUILIMHBI, UMEIOT KaK
CaMOCTOATENIbHOE 3HAYECHHUE, TAK U UCIIOJIB3YIOTCS ITPU U3YYECHUU APYTUX AUCUUILIAH:
- Marematuka. Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

3. O0beM U TpyI0eMKOCTb TUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUILUIMHEI, TPYJOSMKOCTH OTACIBHBIX BHJIOB Y4COHOU
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaMm) MPeACTaBICHbI B
Tabauie 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUITIIMHbI

TpynoemMkocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3auamus, BCEro Jac. 68 68
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

1('IpaI()TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie 3anatus  (I13), 34 34

qac

naboparopusie pabots (JIP), (dac)

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

HK3aMeH, (Jac) 54 54
Camocmoamenvnas padboma, Bcero (4ac) 58 58
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amed (3auer, udd. 3aug, OK3. JK3.
JK3.**)

*k
IIpumedanue: kaHaMAATCKHI 9K3aMeH




4. CopepxaHue JUCIUTUTUHBI
4.1. Pacnpenenenue TpyI0€MKOCTH TUCIUTUIMHEI 110 pa3eiaM | BUAAM 3aHATHH.
Paznensl, TeMBI JUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEICHBI B TAOIUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznensl, TeMbI TUCIIUITITUHBL Jlexumn | 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
Paszen 5. Ipsmas Ha IIOCKOCTH 4 4 6
Paznen 6. [IpsiMast v TIIOCKOCTD B IMTPOCTPAHCTBE 4 5 6
Paznen 7. KpuBsie BTOoporo mnopsiaka 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
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI IPUBEICHO B Ta0HIIE 4.

Tabnuua 4 — CopeprkaHue pa3iesoB U TEM JIEKIIMOHHOT'O IIMKJIA
Howmep pasznena HaszBanue u conpep:xanue pas3iesioB U TEM JICKIIMOHHBIX 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. JIuHenHas
3aBUCHUMOCTh M HE3aBUCUMOCTh MaTpull. TpaHCIIOHHUPOBAHUE MATPHILL.
YMHOkKeHHe MaTpull. MHOTOUJIEHbI OT KBaJIpaTHBIX MaTpHll (4 yaca)
2. Onpenenurenu u ux cpoiictsa. ObpatHas MaTpuna. Pemenue npocreimmx
MaTpuU4HbIX YypaBHEHUH. MaTpuyHblii METOX pELICHUSA JIMHEHWHBIX
ypaBHeHHH. (2 yaca)
Mertoa Kpamepa. Meron I"aycca. (2 yaca)
CoOcTBeHHbIE YnCa U COOCTBEHHbIE BEKTOPBI KBAJIPAaTHBIX MAaTpHIIL.
DYHKIIUU OT KBaJpaTHBIX MaTpHIl (2 "aca)
3. Jluneiinple mnpoctpaHcTBa. OmpeneneHue W npuMmepsl.  basuc u
KoopauHaThl. JIuHeliHble  mpeoOpa3oBaHus. MaTpuna — JIUHEHHOTO
npeoOpa3oBanusi. (5 4acoB)
4. I'eomerprueckue BekTopsl. OCHOBHBIE onpeneneHus. JInHelHple onepanun
HaJ BekTopamu. JInHeiiHas He3aBUCUMOCTb BeKTOpoB. baszuc. Koopaunars!.
CuctemMbl KOOPIMHAT HA TJIOCKOCTH M B IPOCTpaHCTBE (4 yaca)
CkansipHO€ IIPOM3BEIEHUE BEKTOPOB. BEKTOpHOE MPOU3BENEHNE BEKTOPOB.
CwMmerianHOe TPOU3BEIEHNE BEKTOPOB. (2 yaca)
S. YpaBHeHMsI NpsIMOM Ha IUIOCKOCTH. 3aJauyd Ha COCTaBJICHHE ypaBHEHUU




npsiMoi. (2 Jaca)

Yron Mexay npsiMbIMU Ha INIOCKOCTH. PaccTostHue OT TOUKH 10 MPSAMON Ha
iockocTu. Paccrosinne Mexay napasuieabHbIMU IPsIMBIMU. (2 yaca)

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

Yron Mexny INIOCKOCTSAMU. YTOI MEXIy IPSIMBIMU B IIPOCTPAHCTBE. YTOJI
MEXIy MNpsSMOM M IUIOCKOCTBIO. PaccTosHME OT TOYKM [0 IUIOCKOCTH.
PaccrosHue Mexny nmapajiesIbHBIMU IUIOCKOCTSMH. Paccrosinue or To4ku
JI0 IIPSIMOY B IPOCTPAHCTBE. (2 yaca)

7. Onnmunc. ['mnepbona. I[lapabona. IlonspHoe ypaBHEHHE KPHUBOH BTOPOTO
nopsaka. KaHoHnueckue ypaBHeHUs1 KpUBOM BTOporo nopsjka (3 Jaca)

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

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
DOpMBIIPAKTH o
Ne N Tpynoem- | mpakTH4eCKOH | pas3zaeia
w TeMmbl MpakTUYECKUX 3aHATUN HeCKHX KocTh, (4ac)| moarotoskn, | aucw-
3aHATUN
(gac) JIMHBI
Cemectp 1
1. | MeiicTBus HaJ KOMILJIEKCHBIMU Pemenue
YUCIaMU B alredpandeckoi 3aja4 9 1
dbopme. Tpuronomerpuieckas
(dopMa KOMIUIEKCHOT'O YHCIIA.
2. | JleficTBUS HaJ KOMILJICKCHBIMU Pemenue
YHUCJIaMU B 3a7a4 2 1
TPUTOHOMETPHUYECKOU (opme
3. JIunHelriHble oniepanyuu Hajl Pemenue
MaTpPULIAMHU. 3a1a4 9 1
TpaHcIOHMpPOBaHHME MATPHIL.
YMHOXKEHNE MaTPUI]
4. KontponsHas padora Nel Pemenune 2 1
3a/1a4
5. | Boluncnenue onpenenureneil. Pewmenne
OO0parHas marpuia. Pemenue 3a1a4 2 2
MAaTPUYHBIX YPABHEHMIA.
6. MatpuyHblii METOJ peLICHUS Pewenue
CUCTEM JIMHEHHBIX YpaBHEHUH. 3a7a4 2 2
Meton Kpamepa
7. Meron I'aycca Pewmenne 2 5
3a/1a4
8. KonTtponsHast pabora No2 Permenne 3 2
3a/1a4
9. PasnosxeHue BEKTOPOB 1O Pemenue
6a3ucy. Beruncnenue 3a1a4
KOOPJMHAT TOYEK B 00IIeH 2 4
JIEKapTOBOM CUCTEME
KOOpJIMHAT.
10. CkansipHO€E MPOU3BENECHNE Pemenue 2 4
BEKTOPOB 3a/1a4y
11. BekTopHOe 1 cMemanHoe Pemenue 2 4




IIPOU3BEJICHUs] BEKTOPOB 3ajad
12. KonrtponsHast pabora Ne3 Pemenue 2 4
3ajau
13. VYpaBHeHUsI IPAMOIL Ha Pemenue 2 5
IJIOCKOCTH. 3aja4
14. 3azauu Ha NPSMYIO 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. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEJEHBI B TabIuLIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | MPAKTHICCKOHR | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU pabOThI
Y4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

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

Tabnuua 7 — Bugsl caMoCTOsTENNbHON PabOThI U €€ TPYJI0EMKOCTb

. Bceero, | Cemectp 1,
Bun camocrositensHO# paboTh
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
16 16
nucturiaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 16 16
ycneBaemoctu (TKVY)
Jomarraee 3amganue (/13) 16 16
Konrtposbusle paboTsl 3a04HnK0B (KP3)
IToaroToBka K MpOMEKyTOYHOU 10 10
arrectanuu (I1A)
Bcero: 58 58




5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSITENIbHOW 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)

VK 514 BBK bexnemumiera JILA., Tlerpouu A.1O., Uybapos N.A. 200
22151642 COOpHUK 3a7a4 110 aHATUTHYECKOH TEOMETPUH U

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

bexnemureBa. — 2-e uzg., 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 aHanuTudeckoil reoMeTpuu 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 reOMETPHUH U JIMHEHHOH anrebpe. [DIeKTpoHHBIN pecypc]

/ J1.A. Bexnemurena, /I.B. bexnemues, A.1O.

[MerpoBuy, N.A. UybapoB. — Dnekrpon. nqan. — CIIO. :

Jlanb, 2016. — 496 c.
http://e.lanbook.co | HoBukos, A. 1. Havasa iuHeiHO# anreOps 1 OBC Jlanp
m/book/71997 aHaIMTHYECKas reoMeTpusl : yueOHoe mocobue / A. 1.

HoukoB. — Mocksa : DU3MATIINUT, 2015. — 376 c.
https://e.lanbook.c | Maremaruka. 3a1a4u MOBBIICHHON TPYIHOCTH IS 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. AHaJIUTHYECKAS 9BbC Jlanp
https://e.lanbook.c | reomeTpus : yuebHoe ocobue / A. M. Uenesa, I1. 1.
om/book/152265 IMpunyrkas, W. /1. Yepusix. — 5-e u3j-e, ucnp. u 101 —

Hosocubupck : HI'TY, 2019. — 183 c..
https://e.lanbook.c | Beknemuines, /1. B. Kypc aHaiuTu4aeckoii reoMeTpuu U OBC Jlanp
om/book/58162 JIUHEHHOM anreOps! : yueouuk / J[. B. Beknemures. —

13-e uzn., ucnp. — Canxr-IlerepOypr : Jlansb, 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'eBopksiH. — 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; noj
penakuueii E. I'. IInotHukoBoit. — Mockaa:
MzmarenscTBo 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 FTeOMETpHs: yueOHOe ocodue /s
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 aiaredpa: yueOHOE
00de/430892 noco6wue ais By3oB / E. H. JIyosiruna, E. M.
BeuromoB. - 2-e u3n. - Mocksa : U3gareinscTBo
FOpaiir, 2019. - 150 ¢

7. IlepeueHb 31EKTPOHHBIX 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. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIecca M0 JUCIUIIIHHE.
[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
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIHILTHHE

[lepeuensr uCHONMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

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

Tabmuma 12 — CoctaB MaTepHallbHO-TEXHUIECKOH 0a3hl



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,
CEMHHAPCKOTO THIIA, TPYIIOBBIX U WHAUBUIYATbHBIX
KOHCYJIbTAIIUH, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHOM
arrecrauuu. OcHamenue: Crnenuain3upoBaHHas MeOeb;
TEXHUYECKHUE CPEACTBA OOYUCHHUS, CITYKAIIUE TS
npeacTaBiIeHus yueOHoM nHpopMay O0IbIION ayAUTOPUH;
Ha0Op JEMOHCTPAIIMOHHOTO 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: Crennanu3upoBaHHas MeOelb;
TEXHUYECKUE CPEICTBA OOYUEHUS, CIyXKaIUe JUIs
IpeJCcTaBiIeHUs yueOHOM nHpopmMay 60IbLION ayAUTOPUH;
MIEPEHOCHOM HA0Op EMOHCTPAIIMOHHOTO 000PY/I0BAHMS

10. OueHo4HBIE CPeACTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJISI NPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB Ik IPOBEICHHSI IPOMEKYTOYHOM aTTeCTAIUH

Buza npomexyTo4HON arTecTaluu [lepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMH, 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
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

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

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPHUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeTno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BIIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

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

<«XOPOIILIOY — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

«GaYTEHO» — YBSI3bIBACT YCBOCHHBIC 3HAaHWUS C MPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHMUS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— BIIQJICET CUCTEMOM CIIEMAIIM3UPOBAHHBIX IIOHATHH.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o

— WCTBITHIBAET 3aTPYAHEHHUS B INPAKTUYECKOM IMPUMEHECHHHM 3HAHUM
«3auTEHO»
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC ITOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEILMATIU3UPOBAHHBIX OHSITUH.
— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3a4TCHO)

— 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) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

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

Ne i/t

[lepeuens BonpocoB (3a7au) A 3K3aMeHa

Kon
WHJIUKaTOpa

3aganue 1.

OTBer:

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

OtBer: 20+37i

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

yTBep:xkaeHue: «JledicTBUTeJbHAST YaCTh NPOU3BEACHUS
KOMIUIEKCHBIX 4HceJ B ajredpamveckod ¢opme 3anucu

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

3amanue 2.

1) BbruuciuTh NpOU3BEICHNE KOMIUICKCHBIX YUCET B
anredpandeckoil popme 3anucu
(7 — 4i)# (1 + 30)

Otser: 19+17i

YK-2.3.1

HegepHno (BepHBIM 0TBETOM SIBJISIETCH




2) Bepno mu yrBepxkaenue: «JleficTBUTEIbHAS YaCTh
MPOM3BEICHUST KOMIUIEKCHBIX YUCEIN B anredpandeckoit popme
3aMMCH BBIUUCISAETCS KaK PA3HOCTh IPOU3BEACHUS
JICWCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCTE
COMHOXHUTEIEH». OTBET apryMEeHTUPYUTE.

OtBer: BepHo (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«JleicTBUTEJIbHASLT YacThb TMPOU3BEAEHUSA KOMILIEKCHBIX
yuces B ajredpandeckoil (popme 3anucu BbIYHCISETCH KAK
Pa3HOCTL TNPOM3BEJAECHUS JIeMCTBUTEJIbHBIX YacTeil u
NMPOU3BeIeHUSI MHMMBbIX YacTell COMHOXKUTEJIeH»).

3ananue 3.
1) BbIYHCIUTD TPOU3BEICHUE KOMIUICKCHBIX YHCEN B
anreOpanyeckoit popme 3arnucu
(7 + 4i) = (4 — 3i)

OrBert: 40-5i

2) BepHo su yTBepkacHuUE: «/leiicTBUTEIbHAS YaCTh
MIPOM3BEICHUS KOMIUICKCHBIX YHCEIT B anredpandeckoit popme
3aIMCH BBIUUCISAETCSA KaK CyMMa IPOU3BEICHUS
JICCTBUTEIIBHBIX YACTEW U MPOU3BEICHUS MHUMBIX YaCcTEH
coMHOxHUTeNeln». OTBET apryMEeHTUPYITE.

OtBer: HeBepHO (BepHBIM OTBETOM SIBJSIETCH YTBep:KIeHHE:
«/leiicTBUTEILHASL YACTH NPOU3BEAEHNSI KOMILIEKCHBIX YHCe] B
ajredpanyeckoii ¢gopMe 3anmucH BBIYMC/SAETCS KaK Pa3HOCTh
Npou3Be/ieHUs1 AeliCTBUTEJbHBIX 4YacTeii M NpPOU3BeIeHUs
MHHUMBIX YaCTeill COMHOKMTEJIEN).

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

OtBet: 52-77i

2) BepHo nu yrBepxkaeHue: «JleiicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEIN B alireOpanyeckon popme
3alMCH BBIYHUCIIAETCS KaK IPOU3BEIECHUS MHUMBIX YacTel
COMHOXkHUTeNEN». OTBET apryMeHTUpYITE.

OTBerT: Hesepno (BepHBIM OTBETOM fABJIsIeTCS
yTBep:xkaeHue: «/ledcTBUTEJbHAsE YacTh NPOM3BEACHUS
KOMILIEKCHBIX 4YHCeJ B ajredpamdeckod ¢opme 3anucu

BBIYHCJIAETCHA KaK Pa3HoOCTh NMPOU3BeICHUS
NeMCTBUTEJbHBIX YacTell U NMpou3BeleHns] MHUMBIX YacTei
COMHOKUTeJIe»).

3aganue 5.

1) BbYMCIUTH MPOM3BEICHNE KOMIUICKCHBIX YUCET B
asnreOpanyeckoit opme 3arucu




(9+6i)= (2 —7i)

OtBert: 60-51i

2) Bepno nu yrBepxknenue: «IIpou3BeneHre KOMIUICKCHBIX YHCENT
B ajredpanyeckoil opme 3amucu MOXKET OBbITh BBIUYHCIIEHO 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] n 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
anredpandeckoM Buje». OTBET apryMEHTUPYHITE.
OtBer: HeBepHOo (BepHBIM OTBETOM SIBJISIETCH YTBep:KIeHHE:
«IIpn BBIYMCICHHUHM NPOU3BEJACHHUS KOMILUIEKCHBIX YHCeJ B
TPUTOHOMETPHYECKOM (popme MOIYJIb pesyJbTara
BbBIYMC/ISIETCH KaK Mpou3BeleHHe MOAYyJeid MHOXHUTeleH, a
apryMeHT YHMCJIa PaBeH CyMMe apryMeHTOB COMHOKUTeJIei»).
3agaHue. VK-2.V.3
1) BbIuucIuTh YacTHOE KOMILJIEKCHBIX 17 () 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 YUCEN MOJYJIb U apIrYMEHT pe3yJIbTaTa SIBISIOTCA
pe3yabTaTaMu JIeJICHUST MOJIYJISI ACJIMMOTO Ha MOJYJIb IeTTUTENs
W apryMeHTa JeluMOro Ha apryMeHT aenutens». OTser
obocHyiiTe.
OtBer: HeBepHO (BepHBIM OTBETOM fIBJISIETCH YTBep:KIeHHE:
«IIpu BBIYHMCIEHHMH YACTHOT0 KOMIUIEKCHBIX YHCEJl MOIYJb
pe3yJibTaTa SIBJSIETCS pe3yJbTaTaM JAeJIeHUusI MOAYJIsl 1eJTUHMOro
HA MOJYJb JeJuTelsl, a3 apryMeHTOM - Pa3HOCTh ApPryMeHTa
AeJMTeN sl U ApTYMEHTA 1eJTUMOr0»).
Kak Ha3zpiBaeTcs (hopma 3anucu KOMIUIEKCHOTO YHCIa, UMEIOIIast VK-2.B.2

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

OTtBer: ®opMa 3aNMUCH KOMILJIEKCHOT0 YMCJIa, UMEIOIAsi B/
z=|z|*(cos@+isin@), Ha3bIBaeTC TPUITOHOMETPHYECKOM, r1e |z| —




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

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

|21] - [z2] (COS(@1tp2) + isin(pr+e2)) ?

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 3aIIMCAHA ONEPAIHsI
JeJIeHUsT KOMILUIEKCHBIX YHCeJT Z1 M Z2.

OIIK-1.V.1

3amanue 1.
1) KowmruiekcHoe unciio Z 3amucalo B ajreOpandecKoi u B
TPUTOHOMETPHUUECKOH popmax:

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 BBIOOP
Otgert: [Ipu Bo3BeleHNH KOMILIEKCHBIX YKce] B CTeNeHb oJiee
PAlMOHAJILHO HCIO0JIb30BAaTh TPUTOHOMETPUYECKYI0 (hopMy
3anMcH U AeficTBOBATH MO CJIeAYI0IeMy NMPaBUIY: NPH
BO3Be/IeHUM KOMILIEKCHOT0 YHMCJIa B cCTelleHb MOAYJIb YHCJIa
BO3BO/JMTCS B 3Ty CTelleHb, APrYMEHT YMHOKAaeTCs Ha
N0KAa3aTeJlb CTeleHH.
Eciu ke ucnosib3oBath ajnredpanyeckyro ¢popmy 3anucu, To
Heo0X0AUMO B IaHHOM ciay4ae 12 pa3 yMHOKUTH YHCJIO CAMO HA
celst.

3ananue 2.

1) KowmrmuiekcHOe YncIio Z 3alicato B anreOpandecKon U B
TPUTOHOMETPHUECKOH opmax:

ZI=54+i5/3= '].U{cusg 4 isin g]

Haiigure 3-10 cTeneHs uncia Z
Ortset: -1000

2) Kakyro ¢popmy 3amucu 4uciia Bl HCoIb30Ban? O00CHY#iTE
CBOI1 BBIOOD
Ortsert: IIpn Bo3BeAeHNH KOMILJIEKCHBIX YHCE/ B CTelleHb 0oJ1ee
PALHMOHAJIBLHO HCII0JIB30BATh TPHTOHOMETPHYECKYIO hopmy
3alliCcH U AeliCTBOBATH M0 cjleyolieMy NpaBujy: Npu
BO3Be/ICHUHM KOMIICKCHOTO YHMCJIA B CTeNeHb MOAYJIb YHC/Ia
BO3BOJUTCSA B 3Ty CTeNeHb, APTYMEHT YMHOKaeTcs Ha
NOKA3aTeJIb CTeNeHH.
Eciu ke ucnosib3oBath ajredpanyeckyro ¢popmy 3anucu, To
He00X0IMMO B JAHHOM cJIy4ae 3 pa3a YMHOKHUTb YHCJIO CAMO Ha
ce0s1 (MM MCN0JIb30BaTh (hopMYJ1y COKPALLIEHHOT0 YMHOXKEHHS)

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 3a1auu.

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. Breibepute u3 crnucka nudpoBsie CPeaCTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIsl pEIICHUs JaHHO! 3aJjauH.

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

Otreer: 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 pCHICHUSA 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 JUIS 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=...
OtBer: A
2. 3anumuTe pe3yibTaT IeHCTBHIA HA/ MaTPUIIAMA

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

7(A+B)=
OtBer: 7A+7B
4. Tlponomxure popmyiy

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

2 X(4A)=
OTtBer: 8A

YK-2.¥V.3

10.

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

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

OtBet: K undpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh
NpUMeHEeHbI [JIsl pellleHUus JaHHOM 3aaa4u oTHocuTcst Wolfram
Mathematica- mporpammHoe odecneuenue, BKIIOYAOIIEE
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 cpeacrBam, KOTOpbie MOTYT ObITh
NMpPUMEHEHbI IJIs1 pelieHus JaHHo# 3aaa4yu oTHocuTcess Wolfram
Mathematica- nporpammuoe odecneuenune, BKIOYAIOIIEe
00,1b1110ii HA00pP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BLIYUCICHUSIMH U
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) Bribepure u3 cnrcka 1(pPOBbIE CPEICTBA, KOTOPHIE MOTYT
OBITH IPUMEHEHBI JUIs PEICHHS JAHHOH 3a1auu.

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
00.1b1110ii HA0OP MaTeMaTHYeCKUX (DYHKIIMIA B TOM YHCJI€e
CHCTEMY KOMIIBIOTEPHOM ajiredpbl, OpUEHTHPOBAHHYIO HA
NMOJAr0TOBKY HHTEPAKTUBHBIX JOKYMEHTOB ¢ BHIYMCJICHUSIMU U
BHU3YAJIbHBIM CONPOBOKIEHHEM.

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 JIJISl PEIICHHUSI TAHHOW 33 Ia4H.

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 HA0OpP MaTeMaTHYeCKUX (PDYHKIIMIA B TOM YHCJIe
CHCTEMY KOMIIbIOTEPHOI aJIre0pbl, OPHEHTHPOBAHHYIO HA
MOJATOTOBKY HHTEPAKTHBHBIX JOKYMEHTOB ¢ BHIYUCIEHUSIMU U
BH3YaJbHBIM CONPOBOKIEHHEM.

3anaHue 5.
Haiitu npoussenenue marpun A * B rie

2 3
4 -1 —4

A= E=11 -2

¢ D e=(i =)
OrtBer: | 14
A8 = (—2 11)
2. BoibepuTte u3 cnircka HUQPpOBbIe CPeICcTBA, KOTOPbIE MOTYT OBITh
IIPUMEHEHBI JIJIs1 pELICHMs] JTaHHOW 3a/1auH.
a) Microsoft Access
b) Microsoft PowerPoint

C) Wolfram Mathematica

OtBet: K nugpoBbIM cpecTBaM, KOTOpPble MOIYT ObITh



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

NpUMeHeHbI JJ1s1 pelleHusi JaHHOM 3aga4yu oTHOcUTCcAa Wolfram
Mathematica- nporpaMmMHoe odecneueHHe, BKIIOYAKOIIEe
00J1b11011 HA0OP MaTeMaTHYeCKHX GYHKIMH B TOM YHCJIe
CHCTEMY 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.

Oteert:

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) OO00CHYITE KaK BBIYUCIUTD OMPEICIUTEb BTOPOTO MOPSIIKA.

Otsert:

Jl1s TOro 4ro0bl BHIYMCIMTH ONpeleJuTe]b BTOPOro MOpsiaAKa
He00X0MMO M3 NMPOU3BEIeHNUs 3JIeMEHTOB IVIABHOW ANAroHa n
BbIYECTh NPOM3BEACHHE JJICMEHTOB BTOpOH (110004HOIN)
ANATrOHAJIN

3agadue 3.

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

s

OtBer: 23

2) OO6ocHyiTe KaK BBIYMCIUTD OIMPEACIUTENb BTOPOTrO MOPS/IKA.

Ortser:

Jl1st TOro 4Tro0bl BLIYMCINTH ONpele/uTe/lb BTOPOro Mopsiaka
He00X0IMMO U3 NPOU3BEJCHHS 3JIEMEHTOB IVIABHOI ANArOHAJIHN
BbIYECTh IPOM3BeJeHUE JJIEMEHTOB BTOpPOil  (1M000YHOI)
AAATOHAJIN

3aganue 4.
1) Haiitu onpeaenuTens 2-ro MOpsiIKa MaTPUIIBI

is sl
—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:

Ji1s1 TOro 4To0bl BHIYMCJIUTH ONpPeeUTe/ b BTOPOro MOpsiaKa
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

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

Otser:

Jiis1 TOro 4To0bl BHIYMCJIUTH ONpeAeuTe]Ib BTOPOro MopsiaKa
He00X0UMO U3 NMPOU3BEIEHUA IJIeMEHTOB IJIABHOM INATOHAJIH
BbIYECTh INpPOM3BeleHHe JJeMEHTOB BTOpPOH (M00O04HOI)
AUATOHAJHN

OIIK-1.VY.1
1 2 -1
3aganue: naHa matpuua | 3 1 2
4 -2 5
Haiinure anrebpandeckue TOMOTHEHUS:
Oteer: 9
12. Oteert: -7
3. Ay
OTtBeT: -5
4. A:E
Oteert: 10
5. Az
Oteert: -5
Yemy paBeH onpenenuTenb TPEYroJbHON MaTPULbI? YK-2.3.1
13. OTBeT: onpeaeauTeb TPEYTroJbHOI MAaTPUIlbI PABEH
NMPOU3BEACHUIO 3JIEMEHTOB IVIABHOM IMArOHAJIM.
14 O6o3HauuM Ay, A,, ., A, — CTPOKU MATPULIBI U @y; Ao v Oy - VK-2.V.1

JIEMCTBUTEIIbHBIE YHCIIA.
Ecnu cymecTByeT Takoit HabOp Ymces, Cpeid KOTOPBIX €CTh XOTS-




OBI OZTHO YKCJIO OTJIMYHOE OT HYJISI, U TIPY ATOM JIMHEWHAS
KOMOHMHAIHS CTPOK MATPHIIBI C STUMHU YHCIAMH paBHA HYJICBOM
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
3aBHCHMbIMH

15.

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

OtBer: Takne MaTpUIbl HA3BIBAKTCS 00PATHLIMU MATPULIAMH
110 OTHOLIEHHIO APYT K Apyry (A — obpaTtHass k A, u A —
o0parnas k A™Y).

YK-2.¥.3

16.

3ananue 1. Haittu matpuny X u3 ypasaenust A * X = B, rue
(-1 2 =7 —4

4= (—2 5) 5= (—1? —9)

Otser:
12

xX= [_3 _1)

3ananue 2. Haiitu matpuny X u3 ypasHenus 4 =X = B, rnae
(1 2 _(—9 —4

A_(E —4} B_(zz'. 10)

Ortser:
_(5 2

X= (—z —1)

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

-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)

OTser:
_ {5 4

xX= (_2 _1)

3ananue 5. Haiitu matpuny X u3 ypaBHenus 4 # X = B rne
_f1 -3 _ {14 5

4= (2 —8) 5= (34 12)

Ortser:
_(5 2

X= (—3 —1)

YK-2.B.2

17.

Kak Ha3pIBaeTcs cucTtemMa aaredpanyeckux ypaBHEHHH, KaX10€ U3
KOTOPBIX SIBISIETCS TUHEHHBIM?

Oteer: Takas cucrema ypaBHeHHMI HA3bIBAETCH CHCTEMOM
JIMHEHHBIX ajiredpanvyecKux ypaBHeHU

OIIK-1.3.1




18.

Kakue MeTonpl perieHus CUCTEM JIMHEHHBIX alreOpandeckux
YpaBHEHUI 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?

OrtBet: Eciiu onpeenre/ib MATPUIIBI CHCTEMbI PaBEH HYJIIO,
TO NPUMEHSETCH TOJbKO METO/ UCCJIeJOBAHUS CHCTEMBI
JIMHeHHBIX YypaBHeHuil ['aycca, npyrue metoabl (MeTO/x
Kpamepa u MeToa MATPUYHBIX YPaBHEHHM i) MOTYT
NPUMEHSATHCS NP YCJIOBUM, YTO MATPUIIA CHCTEMbI
KBaJIpaTHAasl M ONpeJe/INTe/ b ee 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 KBaJapaTHad (T.e.
KOJIN4eCTBO HEM3BECTHBIX U KOJINYeCTBO YPABHECHUI He
COBIIAJAI0T), TO MIPUMEHSAETCSH TOJbKO METO UCCJIeIOBAHUS
CHCTeMbI JIMHEHHBbIX YpaBHeHuil ['aycca, npyrue MeToabl
(metrox Kpamepa u MeTox MATPUYHBIX YPABHEHH ) MOI'YT
NPUMEHATHCS MPH YCJIOBHH, YTO MATPHLA CHCTEMBI
KBa/IpaTHAsl U ONpeeJIUTe/Ib ee He PABeH HYJII0.

YK-2.V.1

21.

[Ipu KaKOM yCIIOBUH OJHOPOHAS CUCTEMa JIMHEHHBIX YpaBHEHUH
UMEET HEHYJIEBOE pelieHue?

OtBer: OaHOpPOAHAA CHCTeMa JMHEHHBIX YPABHEHHI MMeeT
HeHyJIeBoe pellleHHe TOI/Aa H TOJILKO TOr/a, KOrjaa eé panr
MEeHbIlIe YHCJIA HeM3BeCTHBIX.

YK-2.¥.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 KOOpAUHAT, B KOTOPOH Kaxaasi TOUKa B
POCTPAHCTBE OIpeeseTcs TpeMs ynciamu - (I, 6, @), Tae r—
paanyc-BeKTOp TOUYKHU, 6 U ¢ — 3€HUTHBIN U a3UMYTaIbHBIN YTIIbI
COOTBETCTBEHHO?

OtBer: Takas cucreMa KOOPAUHAT Ha3bIBaeTcs cepudeckoi
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 KOTOPOr0 COBNAAET C €ro KOHI[OM,
Ha3bIBAETCS HYJEBBIM BEKTOPOM.

VK-2.3.1

26.

ITo xakoil popmyse onpenensieTcs CKalsipHOe IPOU3BeIeHUE
BEKTOPOB?

YK-2.V.1




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

27.

[To xakoit popmyse BBIYUCIAETCS CKATSIPHOE IPOU3BEACHHE

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

OtBer: CkajqsipHOe NpPOU3Be/leHHEe BEKTOPOB ONpeaessieTcs: 1o
q)opMy']-[e ﬂ.t’ b.t’ + ﬂ}'b}' + ﬂﬂ'bﬂ'

YK-2.¥.3

28.

[To kakoit popmyIie BEIYUCIAETCS BEKTOPHOE IPOU3BEACHUE
BEKTOPOB, €CJIM U3BECTHBI UX KOOPAMHATHI B IEKAPTOBON CUCTEME
koopauHart (X, Y, 2)?

OtBer: BekTOpHOE IpOM3BeAeHHE BEKTOPOB ONpPeEAeIAeTCs 10
popmyie
i j k
X M 5
Xn Va e

VK-2.B.2

29.

[To xakoii popmyIie onpenenseTcs MOayJb BEKTOPHOTO
IIPOU3BE/IEHUSI BEKTOPOB?
OtBer: BesimunHa MojyJisi BEKTOPHOIO IPOM3BeIeHUS

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

OIIK-1.3.1

30.

YeMy paBHO pacCTOSIHHE OT TOUKH JI0 MPSMOii?
Oteet: PaccTosinue OT TOYKH /10 IPSIMOI PABHO JIJIHHE
nepneHaUuKYyJIsIpa, ONyIIEeHHOr0 U3 IAHHOI TOYKHM HA MPSAMYI0.

OIIK-1.V.1

31.

3ananue 1. CocTaBuTh ypaBHEHUE NPSIMOM HPOXOJAIIEH uepes
x+2 yv—9

touky M(2,4) v nepreHIuKyIAPHON MPAMOit = = L

OTBer 3ammcaTh B BHUAE YpPaBHEHHWsS TMPSMOH C  YIJIOBBIM

kod(uUImeHTOM

OTtser:

¥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 YpPaBHEHHWsS TMPSMOHW C  YIJIOBBIM
K03 pULIEHTOM

Ortser:

¥=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 BUJC ypaBHEHUS TMPSMOH C  YIJIOBBIM
Kod(uUImeHTOM
Otger:

¥y=1,25x—1,75

3aganne 4. CoCTaBUTh ypaBHEHUE MPSMOM MPOXOASAIIeH uepes

VK-2.3.1




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

OrtBer:

¥y=02x—1,2

3aganne 5. CoCTaBUTh ypaBHEHHUE MPSMOM MPOXOASIICH 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.

KakuM ypaBHEHHEM ONHUCHIBACTCS IFIOCKOCTh 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:

Jas Toro, yro0bl NMpsiMasi M IJIOCKOCThL ObLIM NMapaJliejJbHbI,
He00X0AMMO H [J0CTAaTOYHO, UYTOObI BEKTOP HOPMAJIH K
IUVIOCKOCTM ¥  HaNpaBJSIOIIMA  BEKTOpP MNpsAMOd ObLIH
nepneHIUuKyJIsIPHbI.

YK-2.¥.3

34.

KakuM ypaBHEHHEM ONKMCHLIBAETCS IIpsAMas, MPOXOAdlIas uepe3
TOYKy (Xo, Yo, Zo) M HMEIOIIas HAIpPaBJSIOMMA 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.

Kakxnm YPaBHCHHUEM OIMUCBIBACTCA IPAMaAsi, IpOoXoAdalias uepes3 ABC
TOYKH (X1, Y1, Z1) U (X2, Y2, Z2)?

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

Y1, Z1) u (X2, Y2, Z2) ©MeeT BUJL

OIIK-1.3.1

36.

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

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

OIIK-1.V.1

37.

C nomo1ibio Kakoil popMyIIbl MOKHO HANTH yroi Mexay

IpsAMbIMU?

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

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

COs@ =

NPAMBIX

VK-2.3.1




38.

Hopmais k mmockoctr umeet kKoopauHatsl (A, B, C); koopauHaTe
HarnpasJsroero 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 V"!f + me + nZ

YK-2.V.1

39.

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

OrtBet: PaCcTosiHUE OT TOYKH 10 IJIOCKOCTH PABHO
| Axcg +Byg + Czy+D |
VAR CT
(Xo, Yo, Zo) KOOPAMHATHI TOUKH.

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

VK-2.V.3

40.

HammummTe kaHOHHYECKOE YPaBHCHUC JJIIMIICA.

OtBer: KanoHH4yecKoe ypaBHEHHE YJLIMIICA HMEET BH/I
2 2

x ¥

az b2

YK-2.B.2

41.

Hanummure kaHoHMYECKOE ypaBHEHUE TUIIEPOOPBI.

OtBer: KanoHH4Yeckoe ypaBHeHHEe rUNepO0JIbI HMeeT BUJ
2z Z

X ¥ 1

a® b?

OIIK-1.3.1

42,

Hanummure kaHoHNYeCKOe ypaBHEHHE Mapadoibl.
OtBer: KanoHuYeckoe ypaBHeHUe Mapado/ibl HMeeT 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

MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[lepeueHp TeM s KypCOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOT'O MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcOBOIl pabOThI
Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

Ne ITpumepHbIi TIEpeYeHb BOIPOCOB I TECTOB Kon
/1 pUMEp P p a WHJUKATOpa
1 | Jlana matpuna 1) as VK-2.3.1




Az(“n ﬂ'f1:)

fpy Gl

E¢ anrebGpamueckoe
JIOITOJTHEHHE Ass
paBHO. ..

2) -ay,

3) ay

4) —a,,
OrtBer: 3)

(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOEpHUTE
NPaBWIBHBIA OTBET M 3allUIIUTE apryMEHTHI,

000CHOBBIBAIOIIINE BHIOOP OTBETA)

W3 npuBenéHHbIX di1 diz 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 a;;, ap;
o 0 a;,
1y 1z g3
4) |az azx as
0 0 0
OtBet: 3)
(Muctpykuus: IlpounrtaiiTe TekcT, BbIOEpHUTE
IIPABWIBHBIN OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIME BBIOOP OTBETA)
Kakum merogoMm | 1) T. Kpamepa YK-2.V.3
MOKHO eIINTh
P 2) K.®.Taycca
CUCTEMY,
OTIpE/IENHTE b 3) ¢ moMOIIBI0 00PAaTHON MAaTPHIIBI
OCHOBHOM  MaTpHIbI 4)  moGBIM CIIOCOBOM
KOTOPOH paBeH HYJIO
OtBeT: 2)

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE

HpaBHJ’ILHLIfI OTBCT U 3allMIINUTC ApPTYMCHTHI,




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)

(Muactpykius: IlpounTtaiiTe TEKCT, BBIOEPUTE
MPABWJIBHBIM OTBET W 3alUIIUTE ApTyMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

JI71si BEKTOpOB @ 1 b | 1) BeKTOpHI MepHEeHIMKYISPHEI OIIK-1.3.1
BBIMOTHSIIOTCS 2) BEKTOPbI MapajliebHbI
YCIIOBHS: 3) BEeKTOpPBI HE MOTYT JIeKaTh Ha OIHOM
psSIMOU

by by b 4) BeKTOpbI JIeKAT Ha OJHOH NPSIMOIi
Gx Ay Az OtBer:2) 4)
rorna.... (Muctpykus: TIpounTaiite TEeKcT, BBIOEpUTE

IIPABWJIBHBIE BapUAHTBl OTBETOB U 3aIllULINTE

apryMEHTHI, 000CHOBBIBAIOLINE BBIOOD

OTBETOB)
BekropHoe 1)  xommuHeapHOii miaockoctd, B Kotopoit | OTIK-1.Y.1
MIPOU3BEICHNE JIeKaT NePEMHOKaeMbIe BEKTOpa
BEKTOPOB a I b — 510 2) mNepHeHIUKYJSIPHbIH IUIOCKOCTH, B

KOTOPO#l JIexKaT TMepeMHOKaeMble

BEKTOD... BEKTOpHI

3) wHyneBoi
4)  coBmaaaroIIHii c OHUM nu3

MEPEMHOYKAEMbIX BEKTOPOB
OrtBer: 2)

(Uuctpykuus: IlpountaiiTe Tekct, BbIOEpUTE




[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,

000CHOBBIBAIOIIHE BEIOOP OTBETA)

PaccrosiHue OT TOUYKH 1) |Axg+Byg+C| VK-2.3.1
A2+ R2 a2+ 2
JI0 INIOCKOCTU MOKHO VATHBINATHC
BBIUNCIIUTH o 2) Ay 'As+B) Ba+C  Cy
[ [
2 2 2 2 2 2
bopmyie. .. \JIAJ_+E'J_ +f:l-\||1r12+5'z +C2
3) |A$u+B}’u+CZu+D|
VAZ+BZ+C2
4) |Am+Bn+Cp|
VAT +ET +C7 [ m® +n® 4p*
OtBet: 3)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
[IPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
I'eomeTpuueckoe 1)  rumepOooit YK-2.V.1
MECTO TOYEK .
2)  mapaboJoit
IUIOCKOCTH, CyMMa
paccTosHuit or| 3)  OKPYKHOCTBIO
KOKJIOM W3 KOTOPBIX 4)  saaancom
a0 ABYX JaHHBIX
. | OtBer: 4)
TOYEK ITOU
IUIOCKOCTH ects | (MuaCTpyKIMs: TIpounTtaiiTe TEeKCT, BHIOCpUTE
BeJTMYMHA MPABWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
[IOCTOSIHHAS, 000CHOBBIBAIOIIHE BEIOOP OTBETA)
Ha3bIBAETCH. ..
Haiitu ypaBHEHHE x+1  y-2  z—4 VK-2.V.3

IPSIMOH, MPOXOIALIEH




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,
000CHOBBIBAIOIIHNE 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
Otger: 1)
(Muctpykuus: IIpounrtaiiTe TeKCT, BBHIOSpHTE
[IPaBWIbHBIM 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 ()
7 2
9 (G )
Otget: 1)

(Muctpykuus: IlpounrtaiiTe TeKcT, BbIOEpHUTE
MIPaBUJIBHBIN OTBET W 3alMIIATE APTYMEHTHI,

000CHOBBIBAIOIIUE BBIOOP OTBETA)




12 | Jlana matpuna 1) Qs OIIK-1.V.1
A_(ﬂ,ll ali) 2) —Qq2
\agy agp /s
3) Qu
E€ anreGpanueckoe 4)  —ay
JIOTIOJIHEHHUE Asy
OrtBer: 2)
PaBHO. ..
(Muactpykiusa: IlpounTaiite TEKCT, BhIOSPUTE
IIPABWIbHBIM OTBET M 3alUIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP OTBETA)
13 | Marpuna ATl 1) At-axA-at VK-2.3.1
Ha3bIBAETCSl 0OpaTHOI ) Al-Az1
matpune A, eciu
-1, 40— a4.4-1—
BBIMTOTHAETCS YCIIOBUE 3 A A=4-4"=E
4 At-4=0
Ortser: 3)
(Muctpykuus: IIpountaiiTe TEKCT, BBIOEpPHTE
[IPaBWIbHBIM OTBET U 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
YHCIIO, 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: IIpounrtaiiTe TEKCT, BBIOEpHUTE
NPaBWIbHBIA OTBET M 3aIlUIINTE apTyMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
16 | YpaBuenue mpsamon, | 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)
(Muctpykuus: IIpounrtaiiTe TEKCT, BBIOEpPHUTE
NPaBWIbHBIA OTBET M 3aIUIIUTE apTyMCHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)
17 | 'eomerpuueckoe 1) Ilapabomy OIIK-1.3.1
MECTO TOYEK, KOTOpbIE
2)  OKPYXHOCTh
XapaKTepU3yIOT
SKCLIEHTpUCHTET € >1 3)  rumepGoxy
npeJcTaBIIsieT co0oi 4)  swmnc
Otset: 3)
(Muctpykuus: IIpountaiiTe TeKCT, BBIOEpHUTE
NPaBUIbHBIM OTBET M 3aIlUIINTE apryMEHTHI,
000CHOBBIBAIOIIUE BBIOOP OTBETA)
18 c 1) nelCTBUTEIHHOMN OCBIO OIIK-1.VY.1
OtHouieHue —
a

2) aCHUMIITOTOM




Ha3bIBACTCH. .. 3) JIKCIEHTPUCUTETOM
4) (oKaIbHBIM PAIHLYCOM
Ortser: 3)
(Muactpykius: IIpounTaiite TEKCT, BhIOSpUTE
[IPaBWIbHBIM OTBET M 3alMUIIUTE apryMEHTHI,
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
qyepes TOUKY | D) =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 5 4
Otget: 1)
(Unctpykuus: IlpountaiiTe TekcT, BbIOEpUTE
[IPABWIbHBIM OTBET U 3alMIIUTE apryMEHTHI,
000CHOBBIBAIOIIHE BEIOOP 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
Otset: 4)
(Muctpykumst: IIpounTtaiiTe TeKCT, BBHIOEpPHTE
MPaBWIbHBIM OTBET W 3alMIIUTE apryMEHTHI,
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,z=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

Brauciautb

)63

OtBet: 2)

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

000CHOBBIBAIOLIHE BEIOOP OTBETA)

VK-2.B.2

23

Kaxkas n3 TOYEK
JEKUT HA MPSMOH y =

—2X +1?

1) ©:3)

2) (-1;3)

3) (23)

4) (2,5

Otget: 2) 4)

(Muctpyknus: IlpouunTaiite TEeKCT, BBIOEpHUTE
IIPaBUJIBHBIE BapUAaHThl OTBETOB M 3AIMIINTE
BBIOOD

apryMEHTHI, 000CHOBBIBAIOLINE

OTBETOB)

OIIK-1.3.1

24

[Mpsmasty = 2x + 5

obpazyer ¢

1) w9
2) 19(-2)

OIIK-1.V.1




IIOJIOXKUTCJIIBHBIM
HaIlpaBJICHUEM OCH

OX yroin a, paBHBIl. ..

3) arctg(2)

4) w9(Q)
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) tg{p:‘l+2:—5
onpenenseTcs o )
. 3 tweo= |k
bopmyne: 1+1+(-5)
_ | 3-s
4 we= ‘1+155
Otger: 1)
Wuctpykuus: IlpounrtaiiTe Tekct, BpIOepuUTe
MPaBUJIBHBIN OTBET W 3alMIIUTE APTyMEHTBHI,
000CHOBBIBAIOIIHE BEIOOP 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
OTIpEICITUTEh A 4) 1 5‘
4 3
MMEET BU]I:
OtBet: 2)

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

000CHOBBIBAIOIIHE BEIOOP OTBETA)




27 | Ilpu pelieHnn 1) (2;-1) YK-2.V.3
CHUCTEMbI  JIMHEHHBIX 2) wmeron Kpamepa HenmpuMeHHM
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 cucTeMy 1) (1;0;0) YK-2.B.2
JMHEHHBIX YpaBHCHUI 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: Ilpounrtaiite Tekct, BpIOEpUTE
MPABWIbHBIN OTBET U 3alMIIUTE 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
NPaBUIBHBIA OTBET M 3alUIINTE apTyMEHTHI,
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[IPaBUJIBHBIM OTBET W 3AlMIIUTE APTYMEHTHI,
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(ITpounTaiiTe TEKCT M 3aNMILIUTE PA3BEPHYTHIN
000CHOBAHHBII OTBET).

OneHuBaHuE TECTOBBIX 3aJaHUM:

- 3ajgaHuMe KOMOMHMpPOBAHHOIO THIIA C BBIOOPOM OJHOTO BEPHOIO OTBETAa M3 YETHIpEX
IPEUIOKEHHBIX U 0OOCHOBaHUEM BbIOOpA CUMTAETCS] BEPHBIM, €CJIM MPABUIIBHO yKa3aHa 1udpa
U TIpUBEIEHbl KOHKpPETHBbIE AapryMEHThl, HCIOJb3yeMble Npu BbIOOpe oTBeTa. [lonHoe
COBIIAJICHHE C BEPHBIM OTBETOM OlleHUBaeTcs | 6ayuioM, HEBEPHBIM OTBET WM €ro OTCYTCTBHE —
0 Gamos.

- 3agaHue KOMOMHUpPOBAaHHOTO THIIA C BHIOOPOM HECKOJIBKHX BapHAHTOB OTBETa U3
MPEJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHWEM BbIOOpa CUMTAETCS BEPHBIM, €CIIM MPaBHIBHO
yKa3aHbl UGBl ¥ MPUBEIEHBl KOHKPETHBIE apryMEHTHI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TomHOE COBMasieHNE ¢ BEPHBIM OTBETOM OIleHHBaeTCs 1 0amioM, eciu JOMyIIeHbl OMMMOKU HIIN
OTBET OTCYTCTBYeT — () 6aJIOB.




- 3a):[aHHe 3aKpPBITOTO THUIIA HA YCTAHOBJICHHUC COOTBCTCTBUA CUUTACTCA BCPHBIM, CCJIU
YCTaHOBJICHBI BCE COOTBETCTBUS (MIO3MLIMH W3 OJHOTO CTOJOLA BEPHO COIOCTABIEHBI C
HO3UIUSIMU ApYyroro croiodua). IlonHoe coBnaseHne ¢ BEpHBIM OTBETOM OLIEHUBAeTCs 1 Gasiom,
HEBEPHBII OTBET WM ero oTcyTcTBUE — 0 OayuioB

- 3a):[aHHe OTKPBITOT'O TUIIA C PA3BCPHYTBIM OTBECTOM CUHUTACTCA BCPHBIM, €CJIM OTBCT COBIIAAACT
C JTAJOHHBIM MO COAEPKAHMIO M MOJHOTE. [IpaBMIBHBIA OTBET 3a 3aJaHHE OICHUBACTCS B 3
Oata, eciM JIOMyIIeHa ojHA OmKMOKa \ HETOYHOCTh \ OTBET NPaBHIbHBIA, HO HE TOJHBIA - 1
Oat, eciu omyiieHo oosee 1 ommOKu \ OTBET HenpaBWIIBbHBIH \ 0TBET 0TCYTCTBYET — O OAILIOB.

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

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONIME  HPOLEAYPHl  OICHUBAHUS
WHIUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHus sl 00y4aroIMXCsl 0 OCBOCHUIO JUCIIUTUINHBI
(Huoice npusoosmces pekomenoayuu no COCMagieHuo 0aHHo20 pazoena)

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMUXCS IO OCBOCHHMIO JIEKIIMOHHOTO
MaTtepuana (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaga — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKOEe W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasnaueHue cOBpEeMEHHOHN JIEKIIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
GyHIaMEHTAIBHBIX MPOOJIeM JUCIHIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIIHX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBITOTHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U WHPOPMAIMOHHYI0 (QYHKIUHU. JIeKIus pacKphiBaeT MOHATHHHBIN ammapat
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJEeMBbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIUIIINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.

[InaHupyeMble pe3yiabTaThl MPU OCBOSHUHU 00YUYAIONIMMUCS JISKIIMOHHOTO MaTepuana;

— TIOJy4eHHE COBPEMEHHBIX, II€JIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUU, YPOBEHBb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIONMy4Y€HHE OMBITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIOIaBaTeleM;

— pa3BuTHE MNpOodecCHOHANBHO-IETOBBIX  KAauecTB, JOOBU K  TpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TIONy4YeHHEe 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTUS HAYKH U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONIMKAKIIINE TOIbL;

— HAYYUTHCS METOJAMYECKH 00padaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTH U
MOJIOKCHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSATh WX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJyYeHHWE TOYHOTO MMOHUMAHUS BCEX HEOOXOMMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEel CIIAliIoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JHUCKYCCHUH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OT/ICITBLHBIX TEMATHK 110 TUCITUTUIHHE.

CTpyKTypa npeaocTaBiIeHHs JIEKIIMOHHOTO MaTepuana:




- OHpGI[eJICHI/IH MAaTCMAaTUYCCKUX TCPMHUHOB.
DopMyJIHPOBKA TEOPEMBI.
Jloka3aTesnbCcTBO TEOPEMBI.
Wnmoctpupyroniye 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 3aHITHSI ISl 00YJAIOIIErocs SBISCTCS MPUBUTHE O0YUIAIOIIHMCS
YMEHHM U HaBBIKOB MPAKTUYECKOM JIEATEIBHOCTH 110 U3y4aeMOM TUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUH 00yUYAIOITUMCS IPAKTHUSCKUX 3aHSATHI:

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

— pa3BUTHE I[IO3HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
JTUCUUTITAHBI;

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

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaIbHON (popm
00y4eHwusI.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTueckue 3aHATHA HAYMHAIOTCS C 3a0UCH B OKypHaAl IperojaBaress
MPHUCYTCTBYIOIINX CTYJACHTOB. 3aTEM OOBSIBISICTCS TeMa MPAKTHUSCKUX 3aHATHH.

[IpenogaBaTens 4uTaeT yclIOBUE 3aJaud W TIpeajaraeT CTYICHTaM CaMOCTOSATEIbHO
PEIINTh 3a7a49y, UCTIONB3YS 3HAHUS, MTOJIYYeHHBIC CTYJICHTOM Ha JeKIuu. CTYyIeHT, KOTOPHIH
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 mony4yaer 4 Oamna. 3aTeM, B KOHIIE CEMECTpa, OLIEHKH CTYACHTOB (BKIOYas OLIEHKY
MOCEIIAeMOCTH) TepeBoaATCS B OOHYCHl (kadecTBO) oT O g0 5 OaminoB. OTu OOHYCHI
N00aBJISAIOTCS K 00IIel cymme 0anioB B paMKaxX MOAYJIbHO-PEHTHHTOBOM CHCTEMBI.

CrynmeHTaM BBIIaeTCS JIOMAIllHEE 3aJlaHue B BHUJAC 3a7ad, KOTOPhIE OHHU CIAIOT B
YCTaHOBJICHHBIE CPOKHU.

11.3. Meroauueckue yKazaHus JUIsi 0OYJaOUIMXCS 10 MPOXOXKIACHUIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiCs BBITIONHSAET 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 mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocst (popMHpYyeTcs
1enecoo0pa3sHoe IIaHUpPOBaHKUE pabodero BpeMeHH, KOTOPOe MO3BOJISIET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHU U CHUCTEMAaTH3aLUU NPUOOpETaeMbIX 3HAHWH, 00ECHeYMBAEeT BBICOKHIMA



YPOBCHL YCIICBACMOCTHU B IICPUO[] O6y‘IeHI/I$I, IOMOTacT IMOJYYUTHL HABBIKK [MOBBIIICHUA
po¢)eCCHOHAIBHOTO YPOBHSI.

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

—  y4eOHO-METOAMYECKHA MaTepHal 1o JUCIUILINHE;

11.4. MeTtoauueckue yKazaHMs [UIsl OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYILIEro
KOHTPOJI 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
TEOpeTUYeCKHil onpoc (rmepeueHb BOMPOCOB i TECTOB pa3MelieH B «baHke BOMpOcoB» B
cucreme quctanimonHoro ooyyenus ['Y AIT).

Pe3ynbTarhl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH OyIyT YUUTHIBATHCS MIPU MPOBEACHUN
MPOMEXKYTOUHOM  arTecTanui (P  HMCHOJB30BAaHUU  OAJbHO-PEHTHHTOBOM  CHCTEMBI
OLICHUBAHUS, KXKIBIH BUJ KOHTPOIS OICHHBAeTCS B Oamnax, U3 KOTOPBIX (QOpMHUpYETCs
WTOTOBBIN PE3YIIBTAT).

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

[IpomexyrouHas  artectanus  OOydalOImIUXCS  MpeAycMaTpUBaeT  OICHHBAHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTATOB 00ydeHMs MO aucuuiuiiHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHH, MOJYyYCHHBIX OOYdYalONIMMCS B IIpOIECcCe
W3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
OPUMEHSTh MUX JUId pEIICHUs NPAKTUYECKUX 3a4ay. DK3aMEH, Kak IMpaBuio, MPOBOAMUTCS B
NEepUOJl HK3aMEHALMOHHOM CECCHMM M 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEILHOY.

Cucrema OLEHOK IpH MPOBEIECHUU IMPOMEKYTOYHOW aTTeCTallMh OCYIIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxenuit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOywaronuxcs Mo nporpaMmaM BbICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa yueOHOH paldoThI
ctynentoB B ['YAII»



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.
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