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AHHOTaNINA

Hucuumumna «MaTemaTuka. AHaIUTAYEeCKass TEOMETPUs U JIMHEHHas anreOpay» BXOAUT B
o0pa3oBaTelbHyI0 TMporpamMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakajaBpuara IO
HAIPABJICHUIO MOJITOTOBKH/ CIIELIMAIIBHOCTH 38.03.01 «IKOHOMUKA»
HarpaBiIeHHOCTH/CIieIUann3aniuu « DKOHOMHUKA MPEANPHUATHH W opraHu3aiuiiy. JucruimHa
peanu3zyercs kadenpoit «Ne2».

JucuumnnuHa HaueaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIEIYIOIIMX KOMIIETSHIIUN

YK-2 «CnocobeH ompenensTh Kpyr 3a/ad B paMKax MOCTaBICHHOW IIEIM U BBIOMPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHUs, UCXOAS U3 JEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHUID)

ConepxaHue JNUCHMIUIMHBI OXBAaThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C MAaTPUYHOU
anreOpoil, Teopuell ompenenuTenc, JMHEWHBIMH MPOCTPAHCTBAMH, CHCTEMaMHU JIMHEHHBIX
YpaBHEHUN, BEKTOPHBIM aHAJIM30M, AHAITUTHYECKON TIE€OMETpUEd NpPsMBbIX Ha IUIOCKOCTH,
MJIOCKOCTEH U MPSMBIX B IPOCTPAHCTBE, KPUBBIX M MOBEPXHOCTEH 2-TO MOPSIIKA.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTO Tporiecca: JIEKIUH, MPAKTHUECKUE 3aHITHS, CAMOCTOsTeNIbHAs paboTa 00yJaromerocs,
KOHCYJIbTAIMH.

[IporpamMmmMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs arTecTanus B hopMe sk3amena (2 cemectp).

OO6miast TpyJOEMKOCTh OCBOCHHS JAUCIIUIUIMHBI COCTaBiIseT 4 3a4eTHBIX enuHulbl, 144
yaca.

SA3bIK 00yUeHHUS 110 AUCIHHUIUIMHE KPYCCKUN»



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

- U3yuYeHUE TEOPHH aNreOpanyecKux M TeOMETPUYECKUX CTPYKTYp, UX MPUIOKEHHS B
o0macTsax mpoecCuOHATBLHON IeATEIIbHOCTH;

- opMupoBaHUE KYJIbTYpbl MBIIUICHUS, YMEHUSI JEMOHCTPUPOBATh 0a30BbI€ 3HAHMS 110
JTUCITUTUIAHE;

- ¢dopMUpOBaHHE HAaBBIKOB aHadu3a (PYHIAMEHTAIBHBIX W MPUKIAAHBIX TEOPHUIA,
KOHIENINH, (DaKTOB, a TaK)Ke MOCTPOCHHUS MAaTEMATHYECKHX MOJIEICH M3y4aeMbIX MPOIIECCOB C
MOMOIIbIO0 METOJIOB AHAJTUTHUECKON T€OMETPUU U TUHEHHON anreopsl.

1.2. JlucumminHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOLIMiics AODKEH 00JaiaTh CIeTyOIuMH
KOMIETSHIMSIMHU WM WX YacTaMU. KoMIEeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus Konu
Kon 1 HanMeHOBaHNE HHIUKATOPA JOCTHKCHHSI
(rpymma) HaMCHOBaHHE
KOMIETEHIINH
KOMIICTCHITNH KOMIICTCHIIMH

VYK-2 Cnocoben
OIpeNeNATh Kpyr
3a/1a4 B paMKax
IOCTaBJIEHHOW LeJIN
U BBIOUpAaTh

VYK-2.3.1 3HaTh BUABI PECYpCOB U OTPaHUYECHUS AJIs
pelIeHUs TOCTaBICHHBIX 33]1a4
VYK-2.V.1 ymeTs NpoBOANUTH aHATIN3 TOCTABIEHHON
e 1 GopMyIMpOBaTh 3a1a4d, KOTOPHIE

HEOOXOIUMO PEIIUTh AJIs €€ TOCTHKEHUS
ONTHUMalbHEBIE
YHuBepcaabHbIE CHOCOBBI HX VK-2.¥.3 ymeTb BbIIBUTATH aJTbTEPHATHUBHBIE
KOMIIETEHITNHT BapHaHTHI IUCTBUH C IIENBI0 BEIOOPA

pelIeHus, UCXOs U3
ONTUMAJIBHBIX CITOCOOOB PEIICHUs 3371a4, B TOM

EeUCTBYIOIINUX
ﬁ aBOB}I:IXHI-lIO M YHUCIIE C HOMOIIBIO IIU(PPOBBIX CPENICTB
Hf/lelomnx o5t PM VYK-2.B.2 BnageTs HaBbIKaMH BBIOOpA

CCYDCOB H ONTUMATIFHOTO CIIOCO0a pelIeHus 3a/1a4 ¢ y4eTOM
o = HMMEIOILIUXCS YCIOBUM, pECYPCOB M OTPAHUYEHUI
OTpaHUYCHUH

2. Mecrto nucuuminHb B cTpykType OI1

JucuunirHa He Oa3upyeTcsi Ha 3HAHMAX, paHee NPUOOPETEHHBIX CTYIACHTAMH IpH
M3YYEHUHU B By3€ KaKUX-ITHOO TUCIUIUIMH.

3HaHMs, TOJYyYEHHBIE NPU W3YYEHHU MaTepuana JaHHOW JHWCLUUIUIMHBI, HMEIT Kak
CaMOCTOSTENIBHOE 3HAYECHHE, TaK U UCIIOIb3YIOTCS PU U3YUYEHUHN APYTUX JUCHUTIINH:

— Maremaruka. Teopust BeposTHOCTEN U MaTeMaTH4ecKasi CTaTUCTHKA,

— Crarucruka,

— dunHaHCcOBas MaTeMaTHKa;

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanaple 00 o0meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboTHI TT0 TUCIUTUTHHE (M pacipeie]ICHHe STOW TPYJOEMKOCTH IO ceMeCTpaMm) MPeICTaBICHBI B
Taommie 2.



Ta6mmma 2 — O6beM U TPYJT0EMKOCTh JUCITUTITUHBI

TpynoeMkocTh 1o

Bun yueGHoM paboThI Bcero cemMecTpam
Ne2
1 2 3

Oowan mpyooemMKocno oucyunIuHl, 4/ 144 4/ 144
3E/ (uac)
U3 nux uacos npakmuueckoii n0020mosKu
Ayoumopnuie 3anamus, BCETO 4ac. 68 68
B TOM YHUCIJIE:

nekruu (JI), (gac) 34 34

1(1paK)TI/I‘-IeCKI/Ie/CeMI/IHapCKI/Ie sansatus (113), 34 34

Jac

naboparopusie padotsl (JIP), (dac)

KypcoBoii npoekt (padota) (KII, KP), (dac)

9K3aMeH, (4Jac) o4 54
Camocmoamenvhnas paboma, Bcero (4ac) 22 22
Buo npomesicymounoii ammecmayuu: 3auer, 33 s
audd. 3ager, sx3amen (3auet, [udd. 3a4, Dk3.) ” "

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHSITHIM.
Pa3nensbl, TeMbl AUCHUILIMHBL U UX TPYAOEMKOCTh PUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pa3esnbl, TeMbl TUCIHILINHBI, UX TPYA0EMKOCTh

Paznenbl, TeMbl TUCHUTUIMHBI Tlexmm I3 P KIVKP CP
JCTIRL, et (uac) (C3) (uac) (gac) (gac)
Cemectp 2
Paznen 1. KomminekcHele uncia
4 4 6
Tema 1.1. KommexcHsle gncia
Paznen 2. DneMeHTHI MaTPUYIHOM aareops
. 4 5 6
Tema 2.1. DneMeHTBI MATPHYHON anreOpshI
Paznen 3. CucteMbl TMHEHHBIX ypaBHEHUH
. . 4 4 7
Tema 3.1. CucreMbl JUHEHHBIX YpaBHEHUN
Pazmen 4. DeMeHTHI BEKTOPHOI anreOpsl
. 5 4 7
Tewma 4.1. DneMeHTHI BEKTOPHOI anreOpsl
Paznen 5. Ilpsamas Ha UIOCKOCTH
4 5 7
Tema 5.1. [Ipsimas Ha MIIOCKOCTH
Paznen 6. IIpsimast ¥ IIIOCKOCTB B IPOCTPAHCTBE 5 4 7
Tema 6.1. IIpsiMas ¥ IIIOCKOCTb B MPOCTPAHCTBE
Paznen 7. KpuBble Broporo nopsiika Ha IocKOCTH 4 4 7
Tema 7.1. KpuBbsle BTOporo nopsika Ha IJIOCKOCTU
Paznen 8. IloBepxHOCTH BTOPOrO NOpPsIIKA
4 4 7
Tema 8.1. [loBepXHOCTH BTOPOr0 MOpsAKa
Hroro B cemectpe: 34 34 22
Htoro 34 34 0 0 22

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCSl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
00y4aroIMMUCS ONPEIeICHHBIX TPYAOBbIX (YHKIIMHA, CBSI3aHHBIX ¢ OyayIiel npopeccuoHanbHON
JESATENBHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHH.
Coneprxkanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Ta6muma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO IUKJIa



Howmep paznena

HaszBanue u conep:kanue pas3aesioB U TEM JEKIIMOHHBIX
3aHATHUU

1

KommnekcHple ynciia
Tema 1.1. KomiriekcHble yncna
KommnekcHasie gncna. ['eomerpudaeckoe n300paxeHne KOMIUIEKCHBIX YHCET.

Anrebpandeckasi, TPUTOHOMETPUYECKas U ITOKa3aTenbHas Gpopma 3amucu
KOMIUIEKCHBIX uncen. IIpaBuia BEIOTHEHHS anreOpandecKux onepanuii
HaJl KOMIUIEKCHBIMU yncinamu. @opmyna Myaspa.

DeMeHTBl MaTPUYHOH aireOphl
Tema 2.1. DneMeHTH MATPUUHOHN anreOpbI
Martpuupsl, UX BUIBI, OCHOBHBIE ompenencHusd. Onepanuu HaJ MaTpULaMH.

Omnpenenurenu KBaIpaTHbIX MaTpULl. MUHOPHI 1 aredpandyeckue
nononHenust. O6parHas marpuna. Panr marpuust. [Ipocreiinmie MaTpuuHbie
ypaBHEHHUS.

CucTteMbl TUHEHHBIX ypaBHECHUN
Tema 3.1. CucteMbl TUHEHHBIX YpaBHCHUH
CucteMbl TMHEHHBIX YpaBHEHUH, OCHOBHBIE OllpeaencHus. MaTtpuyuHast

3alMCh CUCTEMBI JIMHEUHBIX YPaBHEHUN. PaciiupenHass MaTpuia CUCTEMBL.
Teopema Kponukepa-Kanennu. Metonpl perieHuid CUCTEM JIMHEHHBIX
ypaBHeHwmit: MeTox ["aycca, meton oOpaTHOIT MaTpuIrsl, MeTox Kpamepa.

DJeMeHTH BEKTOPHOH anreOpsI
Tema 4.1. DneMeHTHI BEKTOPHOI anreOpsl
I'eomeTprueckre BEKTOPBI, OCHOBHBIE onpeeneHus. JInHeliHbIe oneparyn

Haj BekTopaMmu. [Ipoekius BEKTopa Ha OCh U €€ CBOMCTBA. JIuHeitHast
3aBUCUMOCTh ¥ HE3aBUCUMOCTb BEKTOpOB. basuc. Beruncnenus B
koopauHaTax. Hanpasmstoniue kocunycsl. CKansipHOE, BEKTOPHOE U
CMEIICHHOE IIPOU3BEJCHIE BEKTOPOB, UX CBOMCTBA. JlekapToBa cucrema
koopauHat. OcHOBHBIE ompeneneHus. [IpeodpazoBanue MPSIMOYTOIBHBIX
cucreM koopauHart. [Ipocreiinme 3ajaun aHAIUTHYECKO reoMeTpuu:
BBIpaKEHUE KOOPJIMHAT BEKTOpa Yepe3 KOOPJMHATHI €T0 Havyalla U KOHIIA,
JIeJIeHre OTpe3Ka B 3aIaHHOM COOTHOIICHWH, BBIYUCIICHNE JJIMHBI OTPE3Ka,
BEIYUCIICHHUE TUIOIAAeH 1 00BEMOB.

[psmast Ha TuTOCKOCTH
Tema 5.1. [Ipsimas Ha MIOCKOCTH
[psamast kak anreOpandeckasi KpUBask IEPBOTO MOpPsiKa. PasnuaHble BUIBI

ypaBHEHHH NPSIMOH Ha IUNIOCKOCTH. B3anMHOE pacroyioxkeHue ABYX MPSIMBIX
Ha IUIOCKOCTH. PaccTosiHIE OT TOYKH 710 TIPSIMOMA.

[psiMast ¥ TIOCKOCTH B ITPOCTPAHCTBE
Tema 6.1. [Ipsimas ¥ IOCKOCTH B IPOCTPAHCTBE
[T1nockocTh Kak MOBEPXHOCTh NEPBOTO NMopsiaka. Pazmiunble BUIBI

ypaBHEHUH TIOCKOCTH. PaccTosiHME OT TOUKH J10 MI0CKOCTU. B3anMHoe
pacnosioxxenue miockocte. [psimast B npoctpancTse. BzaumHoe
pacrojokeHue NpsMou U MIIOCKOCTH. B3anMHoe pacnonokeHue npsaMbIx B
MPOCTPAHCTBE. PaccTosiHuE OT TOYKM /10 MPSAMON B POCTPAHCTBE.
Paccrosinne Mexay npsiMbIMHu.

Kpusbie BTOpOro nopsiika Ha IiocKoCTu
Tema 7.1. KpuBsle BTOporo mopsiaka Ha IJIOCKOCTH
YpaBHEeHHE KPUBOH BTOPOTO MOPSIIKA HA TUIOCKOCTH. DJUTHIIC, €T0

KaHOHHWYECKOE YpaBHEHHE U CBOHCTBA. I nnepboira, ee KaHOHUIECKOe
ypaBHEeHHE U cBoiicTBa. ConpsbkeHHas runepbona. ['umepbona,
npuBeieHHas K acuMmnToTaM. [Tapabona, ee kKaHOHHYECKOE YpaBHEHUE U
cBoiicTBa. HeronHble ypaBHEHHsI KpUBOH BTOPOTO MOPSI/IKA.

IToBepxHOCTU BTOPOTO MOpsAKa
Tema 8.1. [loBepxHOCTH BTOPOTO MOpsaKa
[oBepxuocty Bpamenus. [IpeobpazoBanue cxxaTus. DIUIUIICOUIBI.

I'mnep6ononnel. [Tapabononnsr. Konycel. Llunnanprieckue NoBEpXHOCTH.




BrisicHeHne GopMbI MOBEPXHOCTH METOJIOM CEUEHHH. DIUIHIIC, THITepOoIa 1
napabosa Kak KOHHYECKHE CEUCHHS.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEICHBI B TAOIHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

PpacmioJIoKCHUC HpﬂMOﬁ
U IUIOCKOCTU. B3anmuoe

3a1a4

N3 Hux No
No Temsbl Dopmbl T o
0 PYIOEMKOCTb, | MPAKTHYECKOM | paznena
MPAKTUYCCKUX MPAKTUYCCKUX
/1 . " (dac) MOJATOTOBKH, | TUCIIHII
3aHATHHU 3aHATHHN
(dac) JIUHBI
Cemectp 2
1 | Kommnekcuple  gucna. | Pemenne cUTyallmOHHBIX 2 0 1
Anrebpanueckne 3amaq
orepanun c
KOMIUTEKCHBIMU
YHCIIAMH
2 | Pemenune ypaBHEHUIA Perrenne cuTyarmoHHBIX 2 0 1
3a1aq
3 | Cnoxenne u | PemreHme cuTyarmoHHBIX 2 0 2
YMHOKCHHUE MaTpHil. 3aja4
Onpenenurenu
4 | OGparHas MaTpuia. | PemieHue cUTyariMOHHBIX 3 0 2
Panr MaTpHULBL. 3a1a4
MatpuyHble ypaBHEHUSL.
5 | Metoast pemenuii | PemreHne cuTyarmoHHBIX 2 0 3
CHUCTEM JIMHEMHBIX 3a71a4
YPaBHEHU: METOJ
laycca.
6 Meroast pemrennii | PemreHne cuTyarmoHHBIX 2 0 3
cucTeM JIMHEHHBIX 3a1a4
YpaBHEHHIA: METO]T
oOpaTHOI MaTpHIIBL,
metonr Kpamepa.
7 JInueitnoie omepanuu | PemreHue cuTyarmoHHBIX 4 0 4
HaJ| BEKTOPaAMH. 3a1a4
CkansipHoe, BEKTOPHOE
u CMeEIIeHHOE
MPOU3BE/ICHHE BEKTOPOB
8 | Ilpocreiimue 3amaun | PereHne cuTyanmMoHHBIX 1 0 5
AHAJIUTUYECKOU 3a1a4
reOMETPUH
9 | PaznuuHble crioco0s! | Perenne cuTyarmoHHBIX 2 0 5
3aaHus  TPSAMOM  Ha 3a1a4
TUIOCKOCTH
10 | Bzaumnoe Pemenne cutyanmoHHbIX 2 0 5
pacrosoxxeHue JIBYX 3a1a4
NPSIMBIX Ha TUIOCKOCTH.
Paccrosinue ot ToukH 110
PSIMOH.
11 | Pasnnunbie criocoObl | PerreHne cuTyanmoHHBIX 2 0 6
3aJ]aHusl TUIOCKOCTH | 3a1a4
IIPSIMOM B IIPOCTPAHCTBE.
PaccrosHue oT TOYKH J10
IUNIOCKOCTH.  B3aumHoe
pacmonoxeHne
IJIOCKOCTEH
12 | B3zaumnoe Pewmenue cutyainoHHbIX 2 0 6




PACIIOJIOKCHHUE TPSIMBIX
B MPOCTPAHCTBE.
Paccrosaue ot Touku 10
IIPSIMOU B IIPOCTPAHCTBE.
Paccrosinue MEXIY
PSMBIMHE
13 | D, rurnepbona, | Pemenne cuTyanmoHHBIX 2 0 7
napaboiia 3amaq
14 | HemomHble  ypaBHEHHUs | PeleHne cHUTyallMOHHBIX 2 0 7
KPHUBOU BTOPOTO 3ajaq
OpsIIKa
15 | IMoBepxHOCTH Pemenue cutyanmoHHBIX 2 0 8
BpAIIICHHSI. 3aja4
DIIUIICOUIBI.
I'amep6oaonpI.
[TapaGosionibt
16 | Konycsr. Pemenne cuTyarMoHHbIX 2 0 8
Hunuaapuueckue 3a7a4
MTOBEPXHOCTH.
BrrsicHenue (hopmsI
MOBEPXHOCTH METOJIOM
CEUECHUH
Bcero 34 0
4.4. JlabopatopHble 3aHATUS
Tembl 1aGOpaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh IPUBEACHBI B TabHIIE .
Tabnuia 6 — JlabopaTopHbIe 3aHITHS M X TPYJI0EMKOCTh
N3 Hux No
Ne HaumenoBanue nabopatopHbix paboT TpynOCMKOCTS, | IPaKTHUIECKOH | pasena
n/m (dac) MOATOTOBKH, | JUCIIHAI
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. BrinonHeHne KypcoBOTo NpoeKTa/ KypcoBoi paboThI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00y4arouxcs
Bunasl camocTosTensHON paboOThI U €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabmmma 7 — Buasl caMOCTOSITENIbHOM paOOTHI M €€ TPYA0EMKOCTh

. Bceero, | Cemectp 2,
Bun camocrositensHOM paboThI
qac qac
1 2 3

W3ydenue TeopeTUYECKOro MaTeprasa

14 14
muctumiuHsel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKylieMy KOHTPOJIIO 4 4
ycneBaemoctu (TKY)
Jlomamuee 3amanue (/13)




Kontposnsnsie padbotsl 3a04ankoB (KP3)
[ToaroToBka K MpOMEKyTOUHOM
arrecrauuu (ITA)

4 4
22 22

Bcero:

5. IlepeyeHpb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEIILHON PabOThl 00YUYaOIIUXCS TT0 AUCIUTUTMHE (MOIYJTIO)
Y4eOHO-METOAMUECKHE MATEPHUAITBI JJII CAMOCTOSITEITLHON PabOThl 00YYarOMIMXCsl YKa3aHbI B I1.11.
paznenos 6-11.

6. IlepeueHb MEYaTHBIX M ANEKTPOHHBIX YUEOHBIX W3aHUN
[lepeueHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUH NpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevYaTHBIX U AJICKTPOHHBIX YUEOHBIX M3TaHUHN

Komiuectso
9K3EMILLIPOB
Hlncp/ bubnuorpaduueckas ccpiika B bubmmorexe
URL anpec (xpome
OJICKTPOHHBIX
HK3EMILISIPOB)
https://znanium.ru/catalog/ Banaun, K. B. Kpatkuit kypc BbICIIeit MATEMaTHKH : YIeOHHK -
product/2082989 qutst Gakanaspos / K. B. banaun, A. B. Pykocyes ; o o011,
Pexum goctyna: s pen. a. 3. H., npod. K. B. bannuna. - 6-¢ u3za. - Mockga :
ABTOPU30BAHHBIX W3narenscko-Toprosast kopnopauus «amkos u K°», 2023. -
MTOJTb30BaTEIICH. 510 c. - ISBN 978-5-394-05268-2. - TekcT : 3MEKTPOHHBIH.
https://znanium.com/catalog/ | Ytkun, B. b. Matemaruka u undopmaruka: YuebHoe nmocodue -
product/305683 / Vtkuu B.B., Banaun K.B., Pykocyes A.B., - 4-e u3n. -
Pexxum nocrymna: uis Mockga :lamkoB u K, 2018. - 472 c.: ISBN 978-5-394-01925-
aBTOPU30BAaHHBIX 8. - TekcT : aNEeKTPOHHBIN.
IOJIb30BATENEH.
https://znanium.ru/catalog/ Boprakosckuii, A. C. Jluneiinas anrebpa u aHaTATHIECKAS -
product/1981598 reometpus. [Ipaktukym : yaeOHoe mocobue / A. C.
Pexxum nocryna: ans boprakosckuii, A. B. [lanteneeB. — Mocksa : UHOPA-M,
ABTOPH30BaHHBIX 2023. — 352 c. — (Bricmee obpazoBanue: bakanaBpuar). -
MTOJIb30BaTeIICH. ISBN 978-5-16-010206-1. - TekcT : 3J€KTPOHHBIH.
7. HCpC‘-ICHB QJICKTPOHHBIX 06pa3OBaTCJ'IBHBIX peCcypcoB
MH(}OPMalMOHHO-TEJIEKOMMYHHUKAIIMOHHOM cetn «IHTepHEeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOpPMaIMOHHO-
TeHCKOMMYHHKaHHOHHOﬁ CeTn ((I/IHTepHCT)), HCO6XO)II/IMBIX UIA  OCBOCHUSA AUCIIHUIIIINHBI

npuBeseH B Tabmuie 9.
Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB  HWH(POPMAIMOHHO-
TCJICKOMMYHI/IKaLIHOHHOﬁ CeTU ((I/IHTCpHeT»

URL anpec
https://pro.guap.ru/
https://Ims.quap.ru/
https://lib.quap.ru/jirbis2/
index.php?option=
com_irbis&view=
irbis&ltemid=108
https://e.lanbook.com/

HaunmenoBanue

OUOC I'VAII «uTerpupoBanHas cpesia 00yueHus»

Cucrema aucranimoHHoro ooyuenus I'YAII

OneKkTpoHHbIN KaTanor oubnuorexku 'Y AIT

9BC «Jlanp»



https://znanium.ru/catalog/%20product/2082989
https://znanium.ru/catalog/%20product/2082989
https://znanium.com/catalog/%20product/305683
https://znanium.com/catalog/%20product/305683
https://znanium.ru/catalog/%20product/1981598
https://znanium.ru/catalog/%20product/1981598
https://pro.guap.ru/
https://lms.guap.ru/
https://lib.guap.ru/jirbis2/%20index.php?option=%20com_irbis&view=%20irbis&Itemid=108
https://lib.guap.ru/jirbis2/%20index.php?option=%20com_irbis&view=%20irbis&Itemid=108
https://lib.guap.ru/jirbis2/%20index.php?option=%20com_irbis&view=%20irbis&Itemid=108
https://lib.guap.ru/jirbis2/%20index.php?option=%20com_irbis&view=%20irbis&Itemid=108
https://e.lanbook.com/

http://www.urait.ru OBC «IOpaiit

http://znanium.com/ 9BC «Znaniumy»
https://minobrnauki.gov.ru/ | Caiit MunuctepctBa o0pa3oBanus U Hayku PD
http://www.edu.ru denepanbHblii mopran «Poccuiickoe 00pazoBaHUE)

https://www.mathnet.ru/ Oo6mepoccuiickuii mopran Math-Net.Ru

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp MPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEMOTO IPHU OCYIIECTBICHUU
00pa3oBaTENILHOTO MpOoIEcca 10 JUCIUIIIHHE.
[Tepeuenp uCmoNIB3yeMOro IpPOrpaMMHOTO oOecTieueHus npeacTasieH B Taduuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHUS
Ne /it HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBICHHH 00pa30BaTEILHOIO MpoIiecca Mo AUCIUITITHHE

[lepedenp UCTIONB3yeMBbIX HH(POPMALIMOHHO-CITPABOYHBIX CHCTEM IIPEICTABIICH B Ta0OJIHIIe
11.

Tabmmua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nn HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHIUIECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep ayauropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH)

MynbsTuMeaniiHas JeKIUOHHAS ay IUTOPHS

[Tomerienus st OpraHU3alMy CaMOCTOSTENbHONU pabOThI 111

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHON aTTECTAINH
10.1. CocTaB OIEHOYHBIX CPEACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTaIlluu

o0ydaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IPOBEACHHSI POMEKYTOTHON aTTeCTaIluN
Bua npomMexyTo4HOM arTecTaluu [lepeueHb OLICHOYHBIX CPEACTB
Cnucok BONpoOCOB K IK3aMEHY;
DK3aMeHAIMOHHbBIC OUJICTHI ™,

3amaun;

TecThl.
IIpumeganue: *3x3amMeHaIMOHHBIE OUIETH (HOPMHUPYIOTCS HAa OCHOBE BOIIPOCOB U 3a/1a4 TaOIHIe! 15.

DK3aMeH

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITCTEHIIMH OOyJaromMMuUCs MpUMEHsSeTcsl 5-0aTbHas MIKaja OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KoTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS


http://www.urait.ru/
http://znanium.com/
https://minobrnauki.gov.ru/
http://www.edu.ru/
https://www.mathnet.ru/

100-6amtpHas mIkaga MOy IbHO-PEHTHHTOBOM CUCTEMBI Y HUBEPCUTETA, ITPABUJIA HCTIOIB30BaHUS
KOTOpOM, yCTaHOBJIEHBI COOTBETCTBYIOILLUM JIOKaJIbHBIM HOpMAaTUBHBIM akToM 'Y AIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHIIUI

Or1reHKa KOMITETEHITUN

5-0awtbHad 1IKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIMA

«OTJIMYHO»
<«GavTCHO»

OOyuarommiics:

— TJIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIA MaTepra;

— YBEPEHHO, JIOTUYHO, ITOCJIEIOBATEILHO M TPAMOTHO €r0 U3J1araeT;
— ONMUPAsICh HA 3HAHUSI OCHOBHOW W JIOMIOJIHUTENIbHOW JINTEPATYpHI,
TECHO CBSI3BIBACT YCBOCHHBIC HAYUHbIC MOJIOKEHHUS C MPAKTUYECKOMN
JeATEILHOCTHIO HAIIPaBJICHUS;

— yMesi0 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMbIC UM HJICH,

— JIeJaeT BBIBOJIBI U 0000IIEHHMS;

— CBOOOJTHO BJIQJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MTOHATUM.

— npaBuIbHO BeIIOJHUI OT 90% 10 100% TecTOBBIX 3aJaHUM.

«XOpOoLIO»
<GavTCHO»

OO0yyarommiics:

— TBEPJI0 YCBOWJI IPOTPAMMHBIN MaTepHal, TPAaMOTHO H TI0 CYIIECTBY
M3JIaraeT ero, ONMupasiCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIOMYCKAeT CYNECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C IMPAKTHUYECKOW JEATEIBHOCTBHIO
HaIPaBJICHUS;

— apTYMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— BJIaJICET CHCTEMOM CIIeHaIM3UPOBAHHbIX TOHITHH.

— IpaBuJIbHO BBRIMOJIHII OT 70% 110 89% TecTOBBIX 3a/1aHUA.

«Y/IOBJICTBOPUTEITHHOY
«3aYTCHO»

— o0yyarouuiicst yCBOWJI TOJIbKO OCHOBHOM NPOrpaMMHBII MaTepuall,
110 CYIIECTBY M3Jaraer e€ro, ONUpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEpaTyphl;

— JIOTMYyCKaeT HeCYIECTBEHHbIC OIMOKN U HETOYHOCTH;

— HCTIBITHIBAET 3aTPyJAHEHUS B MPAKTUYECKOM MPUMEHECHHH 3HAHHI
HaINpaBJICHUS,

— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHNUS;

— 3aTpyAHseTCs B (OPMYTUPOBAHUU BBIBOJOB U 0000IIIEHUT;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIIMATM3UPOBAHHBIX MOHITHH.

— IPaBUJILHO BBIMOJIHIWI OT 51% 110 69% TecTOBBIX 3a/1aHUM.

«HEYOOBJICTBOPUTEIILHO»
«HEC 3a4YTCHO»

— o0yyaronuiics He YCBOWJI 3HAUMTEIBHOW YacTH MPOTPAMMHOIO
MaTepuana,

— ZIOTyCKAaeT CYIIECTBEHHBbICE OMIMOKA ©  HETOYHOCTH  TPH
paccMOTpEeHHUH MPOOJIeM B KOHKPETHOM HAlpaBJICHUH,

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHHUH 3HAHMUIA;

— HEe MOKET apryMEHTUPOBATh HAYYHBIE TTOJTOKECHHS;

— He (popMyIHpPYET BHIBOJAOB U 000OICHHIA.

— MPaBWJIHLHO BEIOTHUI MeHee 51% TecTOBBIX 3aJaHUM.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTePHAIIBI.
Bompocs (3amaun) asis 9K3aMeHa mpeICTaBIeHb! B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Ne i/ [Tepeuens BompocoB (3a7a4) A7 IK3aMeHa Kon
HHAUKATOpa

1 Brruncnenue nuomazeil napauienorpaMMa U TpeyrojabHHKA. YK-1.B.1

2 CmMemiaHHOE NTPOU3BEICHHE BEKTOPOB, €ro cBoiicTBa. HeoOxommmMoe 1 jocraTouHoe VK-1.B.1
yCIIOBHE KOMIUIAHAPHOCTH BEKTOPOB. Bruncienne o0bpéMa napauiesienumnesa.

3 IIpocTeiimue 3aaa4u aHATUTUYECKON FEOMETPUM: BEIPAXKEHUE KOOPAUHAT BEKTOpa VYK-1.B.1
yepe3 KOOPIUHATHI €ro Hadasla M KOHIA, IeJICHHE OTPE3Ka B 3aJaHHOM COOTHOIICHHH,
BBIYHCIICHHE JUTMHBI OTPE3Ka, BBITHCICHHE IIIOMAAei 1 00bEMOB.

4 B3aumHoe pacnionoxxeHue IByX MPSIMBIX Ha IJIOCKOCTH. PaccTosiHue OT TOYKH 10 VK-1.3.1
IpsIMOHA.




5 ITnockocTh Kak IOBEPXHOCTH NMEPBOro MopsAaKa. Pa3muunblie BUABI ypaBHEHUN YK-1.3.1
TUIOCKOCTH.
6 IToepxHocTu BpanieHus. [Ipeobpa3zoBaHue cxatusl. YK-1.3.1
7 BrisicHeHne opMbl MOBEPXHOCTH METOIOM CEUECHUIA. YK-1.3.1
8 Onnunc, runep6oia U napadoia Kak KOHWYECKHE CCUCHHUS YK-1.B.1
9 KommnexcHsle uncna. OcHOBHBIE onpeneneHus. ['eomerpudeckoe n3o0paxeHue VYK-1.B.1
KOMIUIEKCHBIX uucel. Anredpandeckas popMa 3anucu KOMIUIEKCHBIX uucen. [IpaBuna
BBITIOJTHEHHMSI ONlepalyii ¢ KOMIUIEKCHBIMU YHCJIaMH B anredpandeckoi popme
10 KommiekcHbie uncna. OcHOBHEIC onpenenenus. Tpuronomerpuueckas ¢popma 3amucu | YK-1.B.1
KOMILIEKCHBIX yncell. IIpaBuna BeIOMHEHH onepanuii ¢ KOMIUIEKCHBIMU YHCIaMU B
Tpuronomerpuueckoii popme. @opmyna Myaspa
11 KommekcHbie uncna. OcHoBHEIC onpeaeicHus. [lokasaTenbHas hopma 3amucu YK-1.B.1
KOMIUIEKCHBIX uHce. [IpaBria BEINOIHEHHS ONepaniii ¢ KOMIUIEKCHBIMH YHCIAMH B
nokasatenbHol hopme. Dopmynsl Ditnepa
12 Martpuupbl, oCHOBHbIE onipeaeneHust. Bunpl matpun. [IpaBuia BeIOJHEHUS Onepanui YVK-1.B.1
HaJl MaTPUIAMH: YMHOKEHHE MaTPHUIIbI Ha YHCII0, CIIO’KEHNE, BEIYUTAHNE, YMHOKEHHE,
BO3BEJCHUE B CTENICHb M TPAaHCIOHUPOBaHKE MaTpul. OCHOBHBIE CBOWCTBA Onepanuii
HaJl MaTpUIIAMH
13 Onpenenurenyu KBaJpaTHeIX MaTpull. [IpaBuna Beluucienus onpenenurenei nepsoro, | YK-1.B.1
BTOPOTO U TPeThero nopsika. OCHOBHbBIE CBOMCTBA ONpeenuTenei
14 MuHoOpBI U anredpanyeckue AOMOIHEHUs. Beraucienue onpeaenuTeneli BRICOKUX YK-1.B.1
nopsakoB. Teopema Jlamnaca.
15 O6parnas maTtpunia. Panr maTpuiisl YK-1.B.1
16 IIpocreiimue MaTpuyHble YpaBHEHHS YK-1.3.1
17 CucteMbl TUHEHHBIX ypaBHeHUNA. OCHOBHBIE ONpeneieHus. MaTpuyHas 3amuch YK-1.B.1
CUCTEMBI JIMHEWHBIX ypaBHeHUH. Pacmupennas Marpuna cucremsl. Teopema
Kponukepa-Kanemnu. [ToHsTHE COBMECTHBIX, HECOBMECTHBIX, ONPEACTICHHBIX U
HEONPEACIICHHBIX CUCTEM JIMHEMHBIX YPABHEHUN.
18 Pemienne cucrem JMHEHHBIX ypaBHEHHH MeTo1oM ["aycca, 0OpaTHOI MaTpHLIBL. YK-1.B.1
MetosioM Kpamepa
19 I'eomerpuueckue BekTopbl. OCHOBHBIE OmpeiesieHus. JInHelHbIe onepaluy Hall YK-1.3.1
BeKTopamH. [Ipoexiust BeKTopa Ha OCh U €e CBOWCTBa
20 JIuneiiHast 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB. bazuc. OpTOHOpMUPOBAaHHBII YK-1.3.1
6a3nc. Beraucnenus B koopanHarax. Hampasisironye KOCHHYCBI BEKTOPA.
Heob6xoaumoe 1 focTaTouHOe yCIIOBHE KOJUIMHEAPHOCTH BEKTOPOB
21 CkansipHOE TIPOM3BEICHUE BEKTOPOB U €To cBo¥cTBa. HeoOXoanmoe u JocTaTouHoe VK-1.B.1
YCIIOBHE OPTOTOHAJILHOCTH BEKTOPOB
22 BekTopHoe npou3BeeHne BEKTOPOB, €r0 CBOMCTBA YK-1.B.1
23 [psamas kak anreOpandeckas KpUBasi IEPBOTO MOpsIKa. Pa3miaHble BUIB ypaBHCHHN YK-1.3.1
IpsIMOH Ha TNIOCKOCTH.
24 PaccrosiHHE OT TOYKU 10 IIOCKOCTH VK-1.3.1
25 B3aumHoe pacnonoxeHue miockocTen YK-1.3.1
26 [Ipsimas B mpocTpancTBe. B3anMHoe pacnonoxkeHue npsiMoi U IIOCKOCTH YK-1.3.1
27 BsauMHoe pacnonoxeHue NpsAMBbIX B IpocTpaHcTBe. PaccTosHue ot Touku 1o mpamoit | YK-1.B.1
B IpocTpaHCcTBe. PaccTosiHre MEXy IPSIMBIMU
28 YpaBHEHHUE KPUBOH BTOPOTO MOPAIKA HA TUIOCKOCTH. DIUTUIIC, €T0 KAHOHUIECKOe YK-1.3.1
YpaBHEHHUE U CBOWCTBA
29 YpaBHEHHUE KPUBOH BTOPOTO MOPSIKA HA IUIOCKOCTH. THIIEpOOTa, €€ KAHOHMIECKOe YK-1.B.1
YpaBHEHHE U CBOWCTBA.
30 Comnpspxennas runiepoosia. ['unep0osia, MpUBEACHHAS K ACHMITOTAM. YK-1.B.1
31 YpaBHEHHE KpUBOH BTOPOTO TMOPsIKa Ha TuiockocTH. [lapaboia, ee kaHOHHYECKOe YK-1.B.1
YpaBHEHHE U CBOWCTBA.
32 Ommuncounasl. 'unepbonounasl. [1apaboaouIbL. VK-1.3.1
33 Konycsl. [lumHapuyeckie TOBEpPXHOCTH. YK-1.3.1
34 Haiitu o0111ee pereHne CuCTEMbI YK-1.B.1
35 Haiitu maTpuity, o0paTHyIO JaHHOH YK-1.B.1
36 BBIYHCIHTE ONIPEACTUTEh MATPHIIBI VK-1.B.1
37 3anucaTh BEKTOPHOE YpaBHEHHUE MPAMOM YK-1.B.1
38 Yepes TOUKY MPOBECTH MPSIMYI0, MAPAJUICIBHYIO IPYTO# MpsIMOit YK-1.B.1
39 3anucath BEKTOPHOE YPaBHEHHUE MTPSIMO#A B 001Ieh hopme YK-1.B.1
40 HanncaTs ypaBHEHHE MPSAMO#, TPOXOJIAIICH Yepe3 2 TOUKU YK-1.B.1




41

Brruuciauth PaCCTOSAHUC OT TOYKH A0 MJIOCKOCTHU

VK-1.B.1

42

HaliTu yroa Mexxay npsiMOd U INIOCKOCTBEO

VK-1.3.1

43

Onpenenuts POKYCHI dILUIUIICA

YK-1.B.1

44

BbruucuTh npousBeicHIE KOMITICKCHBIX YHCEI B aredpandeckoil popme 3anvcu
(5+ 2i) * (6 +50)
Ortsert: 20 + 37i

VYK-1.B.1

45

BepHo s yTBepxaeHue: «J{efcTBUTENbHAS YaCTh MPOU3BEACHUS KOMIUICKCHBIX YUCEI
B areOpanveckoil popMe 3amucu paBHA MPOU3BECHUIO JCHCTBUTEIBHBIX YaCTCH
COMHOXUTENCH». OTBET apryMEeHTHPYITE.

OtBet: HeBepHO (BepHBIM OTBETOM SIBJISIETCS yTBepXkKaeHUe: «JleficTBUTENbHAS YacTh
MPOU3BEICHHS KOMIUIEKCHBIX YUCEN B anredpanveckoil popme 3amicu BhIYUCIAETCS
KaK pa3HOCTb MPOU3BE/ICHHS JICHCTBUTENBHBIX YaCTeH U PON3BEICHHUS MHUMBIX
JacTe COMHOKHUTEIICH).

VYK-1.B.1

46

BhIuncnuTh Mpou3BeeHne KOMILICKCHBIX YMCeN B aredpanyeckoil hopme 3amnucu
(7 -4+ (1+30)
Ortser: 19+17i

VK-1.B.1

47

BepHo nu yTBepxkaeHue: «JleiicTBUTENbHAs YaCTh IIPOU3BEIEHUS KOMIUIEKCHBIX YUCEI
B ayireOpanveckoil popMe 3amucy BIYUCISCTCS KaK Pa3HOCTh POHU3BEICHHS
JIEHCTBUTENBHBIX YacTeH U MPOU3BEJCHISI MHUMBIX YacTeld COMHOXHUTeNei». OTBeT
apryMEeHTHpYMHTE.

OtBet: BepHo (BepHBIM OTBETOM SIBISICTCS YTBEpXKACHHUE: «J|eHCTBUTENEHAS YaCcTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEN B aNreOpamdeckor (popMe 3aricy BEIYUCIIACTCS
KaK pa3HOCTb NPOU3BEIACHUS NEHCTBUTENBHBIX YacTel U MPOU3BEIECHUS MHUMBIX
JacTeH COMHOKHUTEIICH).

YK-1.B.1

48

BbIuncnuTh Mpou3BeeHNe KOMIICKCHBIX YMCeN B aredpanyeckoit hopme 3amnucu
(7 + 4i) » (4 —30)
Ortsert: 40 — 5i

VK-1.B.1

49

BepHo nu yTBepxkaeHue: «JleiicTBUTENbHAS YaCTh IIPOU3BEIEHUS KOMIUIEKCHBIX YUCEIl
B ayreOpandeckoil popmMe 3amucy BEIYUCISACTCS KaK CYMMa MPOU3BEACHHUS
JIEHCTBUTENBHBIX YacTeH U MPOU3BEJCHISI MHUMBIX YacTeld COMHOXHUTeNei». OTBeT
apryMEHTHpYMHTE.

OtBeT: HeBepHO (BEepHBIM OTBETOM SBIISIETCS YTBEPKICHHUE: «J[eHCTBUTENbHAS YacTh
MPOM3BEICHUS KOMIUIEKCHBIX YHCEN B aNreOpandeckon (opMe 3aIicy BEIYUCIIICTCS
KaK pa3HOCTb NPOU3BEACHUS NEHCTBUTENBHBIX YacTel U NPOU3BEICHUSI MHUMBIX
gacTell COMHOXKHTEIICH).

YK-1.B.1

50

BbIuncnuth Mpou3BeeHNe KOMIIEKCHBIX YMCeN B aredpanyeckoit (hopme 3amnucu
(9 — 4i) = (8 — 5i)
Ortser: 52 — 771

VK-1.B.1

51

Bepno nu yrBepxkaeHue: «JlelicTBUTENbHAS YaCTh TPOU3BEACHUS KOMIUJIEKCHBIX YHUCEN
B anreOpanyeckoit popme 3amicy BEIYMCISIETCS] KaK POU3BEACHUSI MHUMBIX YacTel
COMHOXUTeNeH». OTBET apryMeHTHPYHTE.

OtBeT: HeBepHO (BEpHBIM OTBETOM SIBIISIETCS YTBEPKICHUE: «JleHCTBUTENbHAS YacTh
MPOU3BEICHHS KOMIUIEKCHBIX YUCEN B anredpandeckoil popme 3anmucu BEIYUCISIETCS
KaK pa3HOCTb POU3BEACHUSI IEHCTBUTENIBHBIX YaCTEH U POU3BEIACHHUS MHUMBIX
JacTed COMHOKHUTEINEI»).

YK-1.B.1

52

BbIuucauTh Mpou3BeIeHNe KOMILIEKCHBIX YMCeN B aredpandeckoit (hopme 3amucu
9+ 6i)*(2—7i)
Ortser: 60 — 51i

VK-1.B.1

53

Bepno nm yrBepxaenue: «IIponsBenenne KOMIUIEKCHBIX YUCEN B alreOpandeckon
(hopme 3annc MOXKET OBITH BEIYHMCIICHO 110 TPABUITY BBIYUCIICHHS IPON3BEICHHS
MHOTOWICHOB» OTBET apryMeHTHPYHTE.

Otser: BepHo (pu 3TOM HYXKHO YYHTBIBATh, 4TO i°= - 1)

VK-1.B.1

54

Breraucnurs MMPON3BEACHUE KOMIIJICKCHBIX YUCECII.
T . . T T . . T
7z, = 5(cos - tisin E) Uz, = 7(0055 + isin ;)

Ortser: 35 (cos% + isin g) = 35i

YK-1.B.1
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BepHo JIN YTBEPXKIACHUEC! «I[J'IH BBIYUCJICHUA MTPOU3BEACHUA KOMIIJICKCHBIX YHCEJT
He0OXO0IMMO 3aIHcaTh UX B aaredpandeckoM Bume». OTBET apryMEHTHPYHTE.
OtBet: HeBepHo (BEepHBIM OTBETOM SIBJIsSIeTCS yTBepxkaeHUE: «[IpH BBIYHUCICHUN
MPOU3BEICHUS KOMIUIEKCHBIX YUCE B TPUTOHOMETPUIECKON PopMe MOIYIIb
pe3ybTaTa BRIYHUCIISICTCS KaK MPOU3BEICHHE MOYJICH MHOXHTENICH, 2 apTYMEHT
YKCJIa PABEH CYMME apryYMEHTOB COMHOXKHUTEICH ).

YK-1.B.1




56

BbIuncnauTh yacTHOE KOMITIEKCHBIX YHCEIl B TPUTOHOMETPHYECKOH (hopMe 3aInCH.
A . . T
z, 10(cos 5 tisin ;)

z 5(cos g + isin %)

Ortser: 2 (cos%+ isin g) =V3+i

VK-1.B.1
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Bepuo nu yrBepxknenue: «IIpu BEIYUCIEHUH YaCTHOTO KOMIUIEKCHBIX YHCEN MOIYJIb U
apryMEHT pe3yJibTaTa SIBJISIOTCS pe3yiabTaTaMu AeICHUS MOIYJISl AETUMOTO Ha MOIYJIb
JISIUTEIIS U apTYMEHTA JSTUMOT0 Ha apryMeHT Jenutessi»y. OTBeT 000oCHYyITe.

OtBet: HeBepHO (BepHBIM OTBETOM SBIISIETCS YTBEpkAeHUE: «IIpu BIUUCICHUN
YaCTHOTO KOMIUIEKCHBIX YHCEJl MOJIyJIb Pe3yJIbTaTa ABJISETCS pe3ybTaTaM JeIeHUs
MOJAYJISI IENUMOT0 Ha MOJYJIb IEJUTENs, @ apTyMEHTOM - Pa3HOCTh apryMeHTa
JISITUTEIIS. K apTYMEHTa JeITMMOT0)).

VYK-1.B.1
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Pe3ysbTaT Kakoii onepamiy Hajl KOMILIEKCHBIME 9HCJIAMH MOYKET OBITh 3aIIMCaH B
BHJIE

|z1] - [z | (cos(@y + @2) + isin(py + ¢;))?

OTBET: TaKOM BHJIE MOKET OBITh 3aMMCaHa ONEPAIHs yMHOKEHUS KOMILIEKCHBIX YHCEIT
Z1 1 Z3.

YK-1.3.1

59

PesynbTaT Kakoii onepanuy Haji KOMIUIEKCHBIMU YHCIaMU MOKET ObITh 3aITUCaH B
BHJIE

|z, 1221 (cos(@y + @2) + isin(py + @;))?

OTBeT: TAaKOM BHJIC MOXET OBITh 3alMCaHa ONEPAIUs ACICHUS KOMIICKCHBIX YUCEIT Z1
U 7o

VYK-1.3.1

60

KommnekcHoe uucio Z 3anucaHo B anredpandyeckoi ¥ B TPUTOHOMETPUIECKON

dhopmax:
V3

Z = + 1 =1 z + isi z
=5 tiz= (cos6 isin 6)
Haiinure 12-10 crenens uncna Z

OrtserT:1

Kakyto ¢popmy 3amucu uncina Be ucnoib3oBain? O0ocHyiTe CBOW BBIOOD

Ortser: [Ipn Bo3BeA€HNH KOMIUICKCHBIX YHCEJI B CTETIEHb O0JIee palnoHaIbHO
UCIIOJIb30BaTh TPUTOHOMETPHUECKYIO (DOPMY 3aliCH U AEHCTBOBATH I10 CIEAYIOMIEMY
MPaBIJILY: TIPH BO3BEJCHNH KOMIUIEKCHOTO YHCIIa B CTETIEHb MOJIYJIb YMCIIa BO3BOANUTCS
B 3Ty CTEIEHb, ApI'YMEHT YMHOKAeTCsl Ha 10Ka3aTelb cTeneHn. Eciu e ncmons3oBath
anredOpanveckyro GopMy 3amucH, TO HEOOXOAUMO B JAHHOM Citydae 12 pa3 yMHOXKHUTh
YHCIIO0 caMo Ha ceOsl.

YK-1.B.1
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KomruiekcHoe 9uciio Z 3anucalo B aire0pandeckoi U B TPUTOHOMETPUIESCKOM
hopmax:

s s
Z=5+i5V3= 10(cos§ + ising)

Haiigure 3-10 crenens yucna Z
Ortser:-1000

Kakyro ¢popmy 3amuicu guciia Bbl uconb3oain? O60CHyHTe CBOI BRIOOD

Ortgert: [Ipu BO3BeACHUH KOMIUICKCHBIX YKCEJ B CTEIIEHD 00JIee paIllMOHAIBHO
HCIIOJIb30BaTh TPUTOHOMETPHYCCKYIO (hOPMY 3aIllUCH U JCHCTBOBATH 110 CIICAYIOIIEMY
MPaBUITY: PH BO3BEJCHUN KOMIDIEKCHOTO YHCTIa B CTEIIEHb MOIYJIb YHCIIa BO3BOIUTCS
B 3Ty CTEIICHb, apT'YMEHT YMHOXKACTCS Ha MTOKA3aTelb CTCIICHH.

Ecmu ke ucmonp30Bath are0panveckyro GopMy 3ammcH, TO HEOOXO0IUMO B JaHHOM
ciydae 3 pa3a yMHOXKHUTB YHCIIO caMo Ha ceOsl (FIH UCTIONB30BaTh (popMyIry
COKPAIICHHOTO YMHOXCHU)

YK-1.B.1
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Haiitu matpuiry C=4A+3B", rie
2 -2

a=(" g'i)Bz_;-i

c:(i& ;f :;>

OTBeET:

YK-1.3.1
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Haiitu matpuiry C=4A-5B', rae
2 =2

(4 2e=(3 S

Ortser:

YK-1.3.1




c=(3 % D

64 Haiitu matpuiry C=2A+3B", rae VK-1.3.1
2 =2
1 4 2
A= ( ) B= (—1 4 )
-2 3 -3 —4 —3
OrtBert:
_( 8 5 -8
€= (—10 18 —15)
65 Haiitu matpuiy C=3A-5B', rze VK-1.3.1
1 -2
1 0 2
a=( ) B = (—1 3 >
-2 3 -3 3 _3
Ortser:
(-2 5 -9
€= ( 4 -6 6 )
66 Haiitu matpuiry C=4A+3B", rae VK-1.3.1
1 -2
1 4 2
A= ( ) B= (—1 4 >
-2 3 —4 3 _3
OrtBerT:
ey 13 17
€= (—14 24 —25)
67 3anuiuuTe pe3ynbTar ASMCTBUM Haa MaTpulamu. A+0=... VK-1.3.1
OtBeT: A
68 3anumnmMre pe3ynbTar AeHCTBUM Hag MaTpunamu A + (-A) =... YK-1.3.1
Ortaer: 0
69 [ponomxure popmyny 7(A+B)= ... YK-1.3.1
OrtBet: 7A+7B
70 IIponomxure popmyny SA-5B= ... YK-1.3.1
OtBet: 5(A-B)
71 IIpomomxkure popmyny 2x(4A)= ... YK-1.3.1
Ortget: 8A
72 Haiitu nmpousBenenune marpun A*B | rae VK-1.B.1
2 5
0 -2 -4
a=( ) B = (o —2)
. 2 —4 5 2 0
OtBeT: AB = (14 18)
73 Hatiti npomsBenenne matpurny A*B | rae VK-1.B.1
(0 2 3 (4 3 >
A= B=|1 -2
o 1 3 0 3 0
OtBeT: AB = ( - _3)
74 Haiftu npoussenenue matpur A*B | rie YK-1.B.1
(o 2 3 <4 3 )
A= B=|0 -3
C 2 3 5 20
OtBet: AB = (18 _3)
75 Haiitu npomssenenue matpuny A*B | rie VK-1.B.1
(o 2 =3y <4 > )
A= B=|1 -3
11 6 s 30
OtBeT: AB = ( 4 22)
76 Haiitn npoussenenue marpuny A*B |, e VK-1.B.1
(4 -1 - <2 3 )
A= B=|1 -2
. 1 -4 0 2 0
OtBeT: AB = (_2 11)
77 Haiiti onpenenuTens 2-ro MopsIKa MaTPUIIBI VK-1.B.1
2 5
-3 7|

OtBeT:29




O0ocHYITE KaKk BEIYUCIUTH OTPEICIUTENb BTOPOTO TOPSIIKA.

Otgert: JI1s1 TOTO YTOOBI BBIYHCIHUTE OMPEICIUTEh BTOPOTO MOPsAKa HEOOX0AUMO U3
MIPOM3BEICHUS DJIIEMEHTOB ITIABHOW AMArOHAU BBIYECTh MPOU3BEACHHUE HIIEMEHTOB
BTOpOY (MMOOOYHOW) THATOHATIH

78 Haiitu onpenenutens 2-ro nopsaka MaTpUIIbL VYK-1.B.1
[+ Sl
4 -5
Otgert:-22
O0o0cCHYITE KaKk BEIYUCIUTH OTPEICIUTENb BTOPOTO TOPSIIKA.
Otgert: J11s1 TOTO YTOOBI BRIYHCIHUTE OMPEICIUTEh BTOPOTO MOPsAKa HEOOX0AUMO U3
MIPOM3BEICHUS DJIIEMEHTOB ITIABHOW AMArOHaU BBIYECTh MPOU3BEACHHUE HIIEMEHTOB
BTOpOH (MMOOOTHOM) THAroHaIH
79 Haiitu onpenienutens 2-To mopsIKa MaTPHIIBI YK-1.B.1
HN
5 8
Otget:23
O6ocHyiiTe KaKk BEIYUCIUTD OIPEAETUTENb BTOPOTIO OPSIKA.
Otgert: J11s1 TOTO YTOOBI BBIYHMCIUTE OMPEICIUTEIh BTOPOTO MOPsAKa HEOOX0AUMO U3
MIPOM3BEICHUS JIEMEHTOB TJIABHOM TUATOHAIH BEIYECTh MPOM3BEICHIE HIEMEHTOB
BTOpOH (MMOOOYHOM) THArOHAIH
80 Haiitu onpenenutens 2-ro nopsaka MaTpULIbI VK-1.B.1
7 4 |
—-14 -8
Otser:0
O06ocHyliTe KaKk BEIYUCIUTD OTIPEACITUTEb BTOPOTO TOPSIIKA.
Otgert: 17151 TOTO YTOOBI BRIYHCIHUTE ONPEICIUTENh BTOPOTO MOPSAKa HE0OX0AUMO U3
MIPOM3BEICHUS JIEMEHTOB TJIABHOM JTUATOHAIH BBIYECTh MPOM3BEICHIE HIEMEHTOB
BTOpO¥ (M0OOUHON) THaroHaIH
81 Haiitu onpenenutens 2-ro mopsaKka MaTPHUILIbI YK-1.B.1
o 3l
10 3
OrtBeT:-5
O06ocHy#iTe KaKk BEIYUCIUTH OTPEICITUTENb BTOPOTO TOPSIIKA.
Otgert: 11151 TOTO YTOOBI BRIYHCIHTE ONPEIEIUTENh BTOPOTO MOPsSAKa HE0OX0AUMO U3
MIPOM3BENICHUS DJIEMEHTOB IIABHOW JMAarOHANIN BBIYECTh MPOU3BEACHHUE HIIEMEHTOB
BTOpOH (m0O0UHON) THaroHaIH
82 1 2 -1 VK-1.B.1
Jana matpuma (3 1 2
4 -2 5
Haiinure anrebpamueckoe gonoaHeHue A
Otser: 9
83 1 2 -1 VK-1.B.1
Hanamatpuma [ 3 1 2
4 -2 5
Haiinure anrebpamueckoe gonoaaenue Ao
Ortser: -7
84 1 2 -1 YK-1.B.1
Hanamatpuma [ 3 1 2
4 -2 5
Haiinure anrebpamueckoe gonoaaenue Az
Ortger: -5
85 1 2 -1 YK-1.B.1
Hanamatpuma [ 3 1 2
4 -2 5
Haiinure anredpanueckoe gonoaHeHue Ags
Orser: 10
86 1 2 -1 YK-1.B.1
Jana matpuma | 3 1 2
4 -2 5

Haiinute anrebpanyeckoe gonogHeHne Asz




Orser: -5

87

CocTaBuTh ypaBHEHHE TIPSIMOM MPOXoasied yepes Touky M(2,4) u

o o Xt+2 -9 o
MCPHECHAUKYJIAPHOU TTPAMOU —5 = y—4 OTBeET 3amMcarTh B BUAC YPAaBHCHUA NPSIMOU C

YTIIOBBIM KO3 PHUIINESHTOM.
OtBet: y = —1,25x + 6,5

VYK-1.B.1
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CocTaBuTh ypaBHEHHE TPSIMON mpoxoasie yepes Touky M(1,-4) u
MEePIEHANKYISIPHOH paMoit —4x — 5y + 14 = 0. OtBer 3anmcaTh B BUIE yPaBHECHHS
NPSIMOH ¢ YTIIOBBIM KO3 uIeHTOM.

Otset: y = 1,25x + 5,25

VYK-1.B.1
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CocTaBuTh ypaBHEHHE NPSIMOM Mpoxoasieit yepes Touky M(-1,-3) u
x+16

_9 v
HepHeH}II/IKyJ'IHpHOI/I HpHMOI/I = y—s OT1BeT 3amucaTh B BUAC YPAaBHCHUS IPSIMOU C

YTJIOBBIM KO3()(UIUEHTOM.
Ortset: y = 1,25x — 1,75

VYK-1.B.1
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CocTaBuTh ypaBHEHHE TPSIMON mpoxoasie yepes Touky M(1,-1) u
NepIeHANKYJISpHOI mpssMol y = —5x + 2. OTBeT 3anucarth B BUA€ YpaBHEHUS
MPSMOM C YTIIOBBIM KO3 HUITHEHTOM.

Oter:y =0,2x — 1,2

VYK-1.B.1
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CocraButh ypaBHEHHE HPsAMOil mpoxosiiieii uepe3 Touky M(2,4) u
x+1 y—6

MEPIEHANKYJIISIPHOH PpAMON —~ = OtBerT 3amcaTh B BUJIE YPAaBHEHUS PSMOH ¢

YTIOBEIM KO3 PHUIIUSHTOM.
Oteetr: y = —1,25x + 4,75

VK-1.B.1

Bomnpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.

Tab6muna 16

— Bompocs! (3aaun) ams 3auera / qudd. 3auera

Ne i/t

[Tepedyens BonpocoB (3a1av) mist 3adeTa / nudd. 3auera

Kon
WHJMKAaTOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

[lepeuens TeM [71s BBITIOJIIHEHUSI KYPCOBOTO MPOEKTa/ KypCOBOii pabOThl MpeCTaBICHBI B
Tabnuie 17.

Tabmuma 17

— IlepeueHb TeM /ISl BBIIOJIHEHUSI KYPCOBOT'O MPOEKTa / KypcoBOil paboThI

Ne /1t

KypCOBOH paboThI

[IpumepHBIii nepedeHb TeM JUIsl BBIIIOJIHEHUS KypPCOBOTO MPOeKTa/

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

Bomnpocsr

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOITPOCOB JUIsI TECTOB

IJIsL - IIPOBCACHUSA HpOMe)KYTOqHOI\/’I arrecralluu B BHAC TCCTUPOBAHUA

. Kon
Ne n/m [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB
HHIUKATOpa
1 _ (H1 Q2 1) az VK-1.B.1
Hana matpuna 4 = ( ay azz). 2) -a1
Eg€ anrebpanueckoe gononHeHue Az 3) an
paBHo... 4) -az
2 W3 npuBenEHHBIX MaTpuI] 0OpaTHbIE 11 Q12 VYK-1.B.1
CYIIECTBYIOT Y MaTpHII. .. 1) a21 Az
az3
0 0 a3
(0 0 a23>
0 0 as3
A1 Q12 Qg3
3) ( a22 a23>
Q33
a12 a3
4) <a12 a2 a23>
0




3 KaxuM METOI0M MOXKHO PELIUTH 1) I'. Kpamepa VK-1.B.1
CUCTEMY, OTIPEIeIUTENIb OCHOBHOM 2) K. ®@. T'aycca
MaTpHLBI KOTOPOH paBeH HYIIIO 3) c noMoMIBI0 00paTHON MaTPHILIBI
4) mo0ObIM criocoboM
4 VYcTaHOBHUTE COOTBETCTBHE Marpuna CJIY Mertop peueHus VK-1.B.1
Cl1y
1) Matpuua A) Kpamepa
pa3mepa 3x4
2) Onpenenutens | B) laycca
MaTpuubl =5
3) Onpenenutens | B) O6parHoit
matpuibl =0 MAaTPHUIIBI
5 CocTaBuTh ypaBHEHHE MPIMOH poxoasue yepes Touky M(1,-1) u VYK-1.B.1
NepHEeHANKYIISIPHOM npsiMoid y = —5x + 2. OTBeT 3anucarh B BUE ypaBHEHHUS
MIPSIMOM C YTJIOBBIM K03 pHImeHToM.
6 Bribepure BepHYIO 1) coxuthb YK-1.B.1
MIOCIJIEI0BATENILHOCTD AICHCTBUI IpH 2) CIIO>KUTh MHUMBIE 9aCTH
BBIYHCIICHIH MOAYJISI CyMMBI IByX 3) BO3BECTH B KBajapar
KOMIUIEKCHBIX YHCEIL. 4) cnoXxuTh AEHCTBUTEIBHBIC YACTH
5) u3BIE€YL KOPEHB
7 CucremMa COBMECTHA TOT/Ia U TOJIBKO 1) 6osnbre 1 YK-1.3.1
TOrza, KOraa. .. 2) paHT MaTPUIIBI CHCTEMBI paBEH PaHTy
paclIMpeHHO MaTPHIIBI CHCTEMBI
3) panr pasen 0
4) panr paseH |
8 JLi1st BEKTOpOB @ U b~ BRIIOJIHSIOTCS 1) BeKTOPHI MEPIEHIUKYIISIPHBI YK-1.B.1
YCIIOBUSL: 2) BEKTOPHI MapajIcIbHBI
b, b, b, 3) BEeKTOPBI MapaieabHbI
a, = a = a, 4) BEKTOPBI JISKAT Ha OHOM TIPSIMOI
TOT/IA ...
9 BekTopHoe npoussenenne BEKTOPOB a | 1) KOJUIMHEAPHOH III0CKOCTH, B KOTOPOR YK-1.3.1
u b’ — 510 BEKTOD... JIeXxaT IepeMHO)KaeMble BEKTOpa
2) epreHUKYJISIPHBIN MIIIOCKOCTH, B
KOTOPOU JIe)KAT IIEPEMHOKaEMbIe BEKTOPBI
3) HyneBoi
4) COBMaarOIINM C OHUM U3
MePEMHOKAEMbIX BEKTOPOB
10 PaccTostHye OT TOUKH 10 TUIOCKOCTH 1) AxotByotC] YK-1.3.1
MOYHO BBIYMCJIUTE 10 (POPMYJIE. .. VAZ+BZYAZ+C?
2) A1A2+B1B2+C1Cy
JA{+B%+C§JA§+BZZ+CZZ
3) |Axo+BYyo+Czo+D|
JaziB2ic?
|Am+Bn+Cp|
4)
JA2+B2+Cc2 [mZ+nZ+p?
11 I'eoMeTprueckoe MECTO TOUEK 1) runep6o0it YK-1.B.1
IUTOCKOCTH, CyMMa PacCTOSHHH OT 2) mapabomoii
Ka)JJ0H U3 KOTOPBIX 10 ABYX AaHHBIX | 3) OKPYKHOCTHIO
TOYEK 3TOH MIOCKOCTH €CTh BeIMUMHA | 4) 3JUTUIICOM
TIOCTOSIHHASI, Ha3bIBAETCH. . .
12 Haiitu ypaBHeH#e psMOH, ) P VK-1.B.1
npoxo/siiieii uepe3 Touky A(-1;2;4), 3 yiz =
HEPHEHIUKYJIISIPHO [IOCKOCTH 2) = T2
3x-2y-4z+1=0 ) e A
3 -2 -4
4) X+l _y+2 _ z+4
-3 =2 -4
13 Pemmts cucremy JMHEHHBIX 1) x=0, y=1, z= -3 VK-1.B.1
ypaBHeHuil metonoM ["aycca 2) x=0,y=1, z= -2
x+y+z=-2 3)x=0,y=-1,z=2
2x—y+3z=-10 4) x=0,y=-1,z=-2
—x+2y—z=5
14 Beruncnnts VK-1.B.1

(5 )




2 —1\/1 =2 7 2
I EETH
K (17 _22)
9 o)
15 _ (%11 Q12 1) ax VYK-1.B.1
Jlana vatpuna A = (a21 azz)' 2; -a12
E¢€ anrebpamdeckoe monoixaeHne Aol 3) an
paBHo. .. 4) -ax
16 Marpuna A HazeiBaeTcs 06paTHOI DA T A+A4-471 VK-1.3.1
MaTpulle A, eciM BBINOJIHACTCA AT A1
YCIOBHE NA1-A=A-A"1=E
HAT-A=0
17 CkanspHbeIM NPOU3BENCHHEM JIBYX 1) |d| |E|arcco sa YK-1.3.1
HEHYJIEBBIX BEKTOpPOB & U b 2 1 |B|C tga
Ha3bIBaeTCs YHCIIO, PABHOE. .. -
3) ldl|b|cosa
4) I&I|E|tga
18 YeMy paBHO CMEIIAaHHOE 1)0 YK-1.3.1
MPOU3BENCHNUE BEKTOPOB & b~ a” 2)1
3)-2
4)2
19 I'eoMeTprUecKOe MECTO TOUCK, 1) mapaboiy YK-1.3.1
KOTOpPBIE XapaKTepU3YIOT 2) OKPY>KHOCTb
SKCLEHTPUCUTET € >1 TpeacTaBIseT 3) runep6omy
coboi 4) snumc
20 OTHOIIEHHE < HA3LIBAETCS. .. 1) neiicTBUTETHHON OCHIO VK-1.B.1
@ 2) aCUMIITOTOM
3) IKCIIEHTPUCUTETOM
4) hoKaIBEHBIM PaIIyCcOM
21 Onpenenuts kakoe ypaBHenue quann | 1) x? + y? —8x = 0 VYK-1.B.1
1
COOTBETCTBYET Mapadore. .. 2)x = — S \/257_3’2
3)—2x2+3y2 —4x+ 15y +4 =10
DHx+4y—2y*-5=0
22 Pemmts cucteMy JIMHEHHBIX 1) x=0, y=1, z= -2 YK-1.B.1
ypaBHeHui meTogom ['aycca 2) x=0, y=-1,2z=2
x+y+z=2 3)x=0,y=1,z=2
2x—y+3z=10 4)x=0,y=-1,z=3
—x+2y—z=-5
23 BeaucuTh ( 7 1) VK-1.B.1
(—1 —1) (4 —2) —7 8
1 1/\3 2 2) ( 00)
2(} 2
9(2 5)
24 [psmoii y = —2x + 1 npuHaUIeKUT 1) (0; 3) YK-1.3.1
TOYKa 2) (-1;3)
3)(2:3)
4) (-2;5)

HCpG‘ICHB TEM KOHTPOJBHBIX pa60T O JUCIHUIIIINHEC 06yqa101111/1xc51 3a04HOI (I)OpMLI

00y4YeHUsI, IpeJICTaBICHbI B Ta0mIe 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne i/t

[lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroanueckue
WHNKATOPOB,

OTIPENENAIONINE  MPOLEAYPHI
dbopMupoBaHHsT KOMIETCHIIUMH,

OIICHUBAHHUS
cojepkarcs B

MaTEPHAIIBL,
XapaKTEPU3YIOUX HTaIlbl



JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIl, pernaMeHTUpYHOUIMX TMOPSAJOK W MPOLEAYPY
MPOBCACHUA TCKYIICTO KOHTPOJA YCIICBACMOCTHU U HpOMe)KYTOqHOﬁ arTecranuu 06yan0meca
'VAIL

11. MeTOI[I/ILIeCKI/Ie YKazaHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JHCHUIIJIMHBI

11.1. Meroauueckue ykazaHus i OOy4yaroIIMXCs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuana

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riy0oKoe U SICHOE U3JI0KeHHe yueOHoro MaTepuaia. HazHaueHne COBpeMEHHOM JIEKIIUY B paMKax
JUCLMIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO HH(pOpPMAIMIO IO TEME, a B OCBOCHHUHU
q)yHl[aMeHTaJIBHbIX Hp06J1eM JUCLMIUIMHBI, METOJOB HAYYHOIO IIO3HAHMS, HOBEHUIIUX
JOCTHO)KEHUH Hay4dHOH MbIcinu. B yueOHOM mporiecce JeKIHs BBINOJIHAET METOAO0JIOIHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (GYHKUIMH. JIEKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LEJbHOE NPEACTaBICHUE O AUCLUILIMHE,
IMMOKAa3bIBACT B3aMMOCBA3b C APYIrUMU JUCHUITJIIMHAMMU.

[Inanupyemble pe3yabTaThl IPU OCBOEHUH 00YYarOIUMUCS JIEKIIMOHHOTO MaTepuania;

— TIOJyY€HHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
OIPENENAETCS LEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

—  IIOJIyYE€HHE OIbITA TBOPYECKOH pabOThI COBMECTHO C IIPENOJABATEIIEM;

— pa3BuTHE NPO(ECCHOHAIBLHO-IEIOBBIX  KAauyecTB, JIOOBM K  TPEeAMETy |
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— MOsBJIEHUE HEOOXOAUMOro UHTEpeca, HE00X0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4Y€HHUE 3HAHWM O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKU U TEXHUKHU U O IIPOTHO3€
WX pa3BUTHUS Ha OJIMDKAMIIINE TOJIBI;

— HAY4YUTHCA MCTOANYCCKHU 06pa6aTI>IBaTI> MaTtcpHrall (BBI)IGJ'ISITI) TJIaBHBIE MBICIIU U
MOJIO’KEHUS, MPUXOUTh K KOHKPETHBIM BbIBOJIaM, IIOBTOPATH UX B Pa3IMYHBIX (OPMYIINPOBKAX);

— MOJYYCHHEC TOYHOI'O MIOHUMAaHHUA BCEX H€06XOJII/IMBIX TCPMHUHOB U TTOHSTHH.

JIekUMOHHBI MaTepuax MOXKET COINPOBOXAATbCA JEMOHCTpAalMed CIaufoB U
MCIIOJIb30BaHUEM pa3aTOYHOrO0 MaTepuaja IpH IPOBEIEHUU KOPOTKHX JAHMCKycCUM 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK M0 JUCLIUIUIMHE.

CrpykTypa npefocTaBiaeHUs JIEKIUOHHOTO MaTepuaa:

— TIOCTaHOBKA 3aJa4u;

— OCHOBHBIC CBCJICHUSA I10 TEMC JICKIITUH,

— PE3YyJbTaThbl U BLIBOJBI.

11.2. Meroaudueckue ykazaHHsS sl OOyYarOIIUXCS IO MPOXOKICHHIO MPAKTHYECKUX
3aHATHI

[IpakTrueckoe 3aHITHE SBISIETCS OJHOW M3 OCHOBHBIX ()OPM OpraHM3aIiy y4eOHOTO
mpoliecca, 3aKII0YaroIasicsl B BHITOTHEHUN 00yYaIOIUMUCS IO/ PyKOBOJCTBOM MPEIO1aBaTeNs
KOMIUIEKCa Y4YEOHBIX 3aJlaHUi C IETbI0 YCBOCHUS HAYYHO-TCOPETUYECKUX OCHOB YUYEOHOMU
JTUCITUTLIMHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OIIITAa TBOPUYECKOHN JAEITETLHOCTH.

[lenpr0 MpaKTHYECKOTO 3aHATHUS JJISI 00YUAIOMIETOCs SBJISICTCS MPUBUTHE 00YUYaIOIIIUMCS
YMEHUI 1 HABBIKOB MPAKTUYECKOW E€ATETbHOCTH 110 U3y4YaeMOU AUCIHUIUINHE.

[Inanupyembie pe3yabTaThl TP OCBOCHUH 00YUYAIOIIUMCS MPAKTHICCKUX 3aHATHA:

— 3aKkperuieHue, yriayOJeHue, pacHIMpeHue MW JeTaiu3allvs 3HAHUW TPHU PEIICHUU
KOHKPETHBIX 33/1a4;

— Ppa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOAMKAMU H3Y4YEHHUS KOHKPETHOW YydeOHOil
JUCLUTIINHBI;



— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHEHMS 3aJ]aHUI;

— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIEKTMBHOM M MHIMBHIYaJbHON (GopMm
00y4eHwusI.

TpeOoBanust K IPOBEICHUIO TPAKTUYECCKUX 3aHATUN

CTpyKTypHBIMH 3JIEMEHTAaMH IPAKTHYECKOTO 3aHSATHS SIBIAIOTCS: BBOJHAs YacTb,
OCHOBHAsl 4acTh, 3aKJIFOUYNTEIbHAS YaCTh.

BBoanas gacte oOecriednBaeT MOATOTOBKY CTYICHTOB K BBIIOJIHEHHIO 3a/IJaHUH PaOOTHI.

B ee coctaB BxomsT:

— (opMynupoBKa TEMBI, LIEJICH 1 3a/1a4 3aHATHUS;

— 000CHOBaHME 3HAYUMOCTH TE€MBI JUII IPO(eCCHOHATBHONW OATOTOBKH;

—  CBS3b C APYTMMHU pa3jieiaMu Kypca;

—  U3J0XEHHE TEOPETUYECKUX OCHOB;

— pa3bsACHEHHE METOJIOB U MPUEMOB BBINIOJIHEHUS 3aaHUi;

— TpeboBaHUs K pe3yibTaTy padoThl;

— HMHCTPYKTaX 10 TEXHUKE OE30M1aCHOCTH;

— TpOBEpKa rOTOBHOCTH CTYJICHTOB;

— 1poOHOE BHINIOJIHEHUE 33/I1aHHI;

—  yKasaHHs 10 CAMOKOHTPOJIIO.

OcHOBHas 4acTh MpPEAINOJaraeT CaMOCTOSATEIbHOE BBIIOJHEHHE 33/aHUIl CTYJEHTaMHU.
OHa MOXET COIPOBOXKIATHCA:

—  JIOTIOJIHUTEINIbHBIE Pa3bsICHEHUS 110 XOAY paOOTHI;

— yCTpaHEHHuE 3aTpyAHCHHH;

— TeKyIIUH KOHTPOJIb U OLIEHKA Pe3yJIbTaTOB;

—  TnojaJepxkkKa paboTocnocoOOHOCTH TEXHUUYECKUX CPE/CTB;

—  OTBETHI Ha BONPOCHI CTY/ICHTOB.

3aKIIIOYATEIbHAS YaCTh CO/ICPIKUT:

— TIO/IBEJICHHE UTOTOB 3aHATHA (aHAJIH3 YCIEXOB U HEOYETOR);

— OIeHKa pabOoTHI OT/AEIBHBIX CTY/ICHTOB;

—  OTBETHI Ha BOIIPOCHI;

— PEKOMEHJALMU MO YCTPAaHEHMIO TPOOEIOB B 3HAHUAX M HAaBbIKaX;

— cOop OTYETOB I IPOBEPKH;

— uHdopMaIMs 0 HOATOTOBKE K CIEIYIOIEMY 3aHATHIO (BKJIIOYAs CITIUCOK JIUTEPATYPhI).

BBoaHas u 3aKimrounTENbHAS YACTH TPAKTHYECKOTO 3aHATHS MPOBOIATCS (POHTAIBHO.
OcHOBHas 4acTh BBIIOJHIETCS KaKIBIM CTYJICHTOM WHAMBUIYalbHO. JIOMYCTUMO COBMECTHOE
BBINTOJIHEHNE B KOMAH/IE, €CITH 3TO MPEIyCMOTPEHO.

11.3. Mertoauyeckue ykazaHus JUIsi OOYYaIOIIUXCS MO MPOXO0XKIESHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUS] CaMOCTOSTENHHOM pabOThI, 00yJarONIUiCs BHITIOIHAET PaboTy IO
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

B mporecce BBIOTHEHUS CaMOCTOSITENbHOW paboThl y oOywaromerocss (popMHpyeTcs
1enecoo0pa3Hoe MiIaHUPOBaHUE PabOUEro BpeMeHHu, KOTOPOE MO3BOJISIET €My Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMH U CHUCTEMAaTH3allMM NPUOOpETaeMbIX 3HAHUHM, 00ecrednBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B MEpUOJ OOyYEHHUs, IOMOraeT IOJy4YUTh HABBIKM IOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHSI.

OCHOBHBIMU METOJMYECKUMH MaTepHallaMH, HaIIPABIISAIOIIMMHU CaMOCTOATEIbHYIO padoTy
00yyYaromuxcs, SBISIOTCS UCTOYHUKH M3 TIEPEUHs NIeUaTHBIX U AJIEKTPOHHBIX YUEOHBIX W3IaHHA,



yKazaHHbIX B Tabmuie 8. Kpome 3Toro, oOyuaromuiicss MOKET IMOJIb30BAaThCS 3IEKTPOHHBIMU
pecypcamu, yKa3aHHBIMH B Ta0immax 9 u 11.

11.4. Metoauueckue yKa3aHusl Juisl 00y4aroIMuXcsl 110 IPOXO0XKACHNUIO KOHCYJIbTAllUH.

[To u3yuaemoii JUCHUILTUHE MPOBOAATCS CIEIYIOIINE BUIbI KOHCYIbTAIHIL:

KoHcynpranus nepes 3k3aMEHOM - IIPOBOJUTCS C LIEJIBIO:

— YTOYHEHHS OpraHU3alMOHHBIX MOMEHTOB;

— CHCTEeMaTu3alluy 3HAHUI;

— OTBEThI Ha BOIIPOCHI, BHI3BIBAIOIINE TPYAHOCTH MPU MOATOTOBKE K SK3aMEHY.

Koncynpramust umeer QopMmy JeKIUH, MOCIE KOTOPOW IperoaaBaTelib OTBEYaeT Ha
BOIIPOCHI CTYJICHTOB WJIU B BUJE Oecenbl B (hopme "oTBeT-BoIpoc".

Koncynbramus co caboycrneBaromuMe CTyICHTaMU - TpeIHa3HAUYCHA JIS:
— JIUKBUJAIWU MPOOEIIOB MPH U3YYCHUU TUCIHUILINHEI,
—  pa3bSCHEHUS CIIOPHBIX BOIIPOCOB U BOIIPOCOB, HAMOOJIEE CIIOKHBIX JIJISl H3YUYCHUS;
3aKperuIeHHs! MPOHICHHOTO MaTepHala,

— JIMKBHUJAIMYU aKaJIEMUYECKUX 3a]I0JKCHHOCTEH.

[TpoBomuUTCST peryssipHO COTJIACHO rpaduKy KOHCYJIbTAlMK IMperojaaBatels (He pexe 1
pasa B 2 HEJeNH).

Koncynbranms 1o OpOEKTHOM W HAYYHO-UCCIEIOBATEIBCKOW  JEATEIIbHOCTH
00y4aroIuXxcsl - IPOBOJAUTCS C IIEINBIO:

—  pacuIMpeHHUs HAyYHOTO Kpyrozopa 00yJaroIuxcs;

— PaccMOTPEHHUsI BOIPOCOB, HE BKIFOUEHHBIX B IPOrpPaMMy U3y4aeMOU TUCLMILIUHBL

— ynIyOIIeHHOTO M3y4YeHHs MaTepHala Kypca;

—  TIOMOIIH O0YYaroUIMMCs B MOATOTOBKE HAYYHBIX CTaTeH U IOKJIA10B Ha KOH(EepEeHINY;

— MOJATOTOBKH K YYaCTHIO B KOHKYPCax M OJIMMIIMAJIAX.

[TpoBoauTCS pEeTyNISIPHO COTIIACHO rpaduKy KOHCYIbTALUNA MPETOaBaTeNs UITH 110 YCTHOM
JIOTOBOPEHHOCTH MEX]y 00YYaroIIMMCs U PErnoaaBaTeeM.

11.5. Metoauueckue ykazaHus Ui 00y4arOINXCs 10 MPOXOKACHHUIO TEKYIIET0 KOHTPOIIS
YCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTpPUBAET KOHTPOJb KayecTBa 3HAHUU
00y4aroluXxcsi, OCYIIECTBIIEMOTO B TE€UYEHHE CEMECTpa C IIEJIbI0 OLEHUBAHUS XO0/la OCBOEHUS
JUCLHUTIITUHBI.

Bo3MmoxHBIE METO/IbI TEKYIIETO KOHTPOJIS:

—  YCTHBIA OMIPOC HA 3aHATHUSX;

— CcHCTeMaThyecKas MpOBEpKa BBHIMOTHEHUS WHINBUYAIbHBIX U IOMAITHUX 38/ TaHUH;

—  3amMTa 0TYETOB IO JJA0OpaTOPHBIM paboTam;

— TpOBEACHHE KOHTPOJIBHBIX PaboT;

— TECTUPOBAHUE;

—  KOHTPOJIb CAMOCTOSITENILHBIX PadoT;

— TpOBEACHHE KOHTPOJIBHBIX PaboT;

—  BBINOJHEHUS KOHTPOJIHHON pabOTHI 320YHUKOB;

— KOHTPOJIb KYpCOBOTO MPOEKTUPOBAHUS;

— KOHTPOJIb BBITIOJTHEHHS KYPCOBBIX padoT;

— JIOKJIaJ Ha Hay4yHOU KOH(DepeHIHH;

— HalKMCaHHWE HAYYHOU CTAThHU.



11.6. Metoauyeckue yka3aHus JUIsl 00y4YarOIIMXCS 110 IPOXOKIESHUIO TECTUPOBAHUS.

Hcnonbs3oBanne TECTOBBIX 3a/IaHU BO3MOXHO KaK MPH TEKYIIEM KOHTPOJIE, TaK U MpHU
MIPOBEJICHUH IPOMEKYTOUHOM aTTecTaluu. TecTbl MOTyT MPOBOAUTHLCS KaK B MUCbMEHHOM (hopme,
TaK U C UCIOIh30BAaHUEM IJICKTPOHHBIX CPEACTB OOYUCHHSI.

MOo3KHO BBIIETTUTH OCHOBHBIE YPOBHHU TE€CTA, B KOTOPHIX MPOBEPKA BO3pACcTaET OT KOHTPOJIS
3HaHUW (MHAMKATOp JOCTUKEHHMS KOMIIETEHIMHM - "3HaTh') /10 NPUMEHEHHS HAaBBIKOB IIpU
pEIIeHUU TUMOBBIX W HETHMOBBIX 3a/1a4 ((MHAUKATOPHI JOCTH)KEHUS KOMIIETEHIIUH - "yMeTh'" U
"BmaneTs"):

— IlepBbIil ypOBEHB - y3HABaHHUE paHEE U3YYECHHOTO MaTEpHANIa;

— Bropoil ypoBeHb - penpOAYKTHBHBIN - B 3aJaHUSX HE COJEPKUTCS MaTepuana Jjis
OTBETa WJIM € €ro WU3BICYCHHE TpeOyeT HE TOJIbKO 3allOMUHAHHS MaTepuaiga, HO U €ro
MOHUMAaHUA (IIOJICTAHOBKA, KOHCTPYKTUBHBIN TECT, TUIIOBAA 3a/1a4a);

— Tperuit ypoBeHb - HETUIIOBBIC 3aJa4d MOBBIIIEHHOW CIIO)KHOCTH, JII KOTOPBIX
TpeOyeTcs CaMOCTOSTEIFHOE HAX0KICHHE METOIOB PEILICHNUS,

— Cwmenra"Hbli - UCTIOIB30BAHKE DJIEMEHTOB BCEX TPEX YPOBHEH JJIsl MPOBEPKHU Pa3HbBIX
WHIAUKATOPOB TOCTHXKEHUSI KOMIIETCHIIUH.

Kputepun ornenku tTectoBbix padot 6aszupyrorcs Ha 100-6anpHO# mkane cormacao MJ10
['VAIL CMK 2.77 "IlonoxxeHue 0 MOIYJIbHO-PEHTHHIOBOM CUCTEME OLIEHKH KadecTBa yueOHOU
pabotsl cryaentoB B ['YAII" (momycTumMo nmpuMeHEHHE JTF000T0 KOJIMYECTBEHHOTO MOKAa3aTels
OIICHKH ¢ TIpuBeaeHrneM ero K 100-mporeHTHO mKae):

— MeHee 55 - "He 3auTeH0" uiu "HEeyIOBIETBOPUTENHHO" (2);

— ot 55 10 69 - "3auteno" unu "ynoBiaerBoputensHo" (3);

— o1 70 1o 84 - "3aureno" wim "Xxopomo" (4);

— o1 85 10 100 - "3aureno" unu "orau4Ho" (5).

11.7. Meroauyeckue ykazaHusi Ijisi OOyYarOUIUXCs MO MPOXOKICHUIO MPOMEKYTOUHOU
aTTeCTalUu.

[IpomexxyTounast ~ aTrecTamusi  OOy4alOIIUMXCS  TMPEAYyCMAaTPUBAE€T  OlICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJbTaTOB 00y4deHMs MO muciuruinHe. OHa BKIIOYAeT B
ceost:

9K3aMeH — (popma OIIEHKHM 3HAHM, MOJYYEHHBIX OOYYAIOIIMMCS B MpoIlecce M3ydeHUs
BCEU JMCIUIUITMHBI UJIM €€ YaCTH, HABBIKOB CAMOCTOSITEILHON PabOThI, CHOCOOHOCTH TPUMEHSITH
UX U1 pEeHIeHUs NPaKTUYECKHUX 3aJady. OJK3aMEH, KaK MpaBWiO, MPOBOJUTCS B TMEPHOJ
HK3aMEHAIMOHHON CECCHMU M 3aBEpIIAeTCsl aTTEeCTAllMOHHOM OleHKo# "oTnmuHo", "Xoporo",
"y IOBIETBOPUTENBHO", "HEYIOBIETBOPUTEIBHO" .

DOK3aMeH TMpOBOAUTCS B THUCBMEHHOW (opmMe B BUIE OTBETa Ha BOMPOCHI
HK3aMEHAIMOHHOTO OueTa.

DK3aMeH MPOBOAUTCS B TUCbMEHHON (hopMe B BUJIE TECTA.

B cnydae pucraHiinoHHON (OpPMBI MPOMEKYTOYHON aTTECTAIlMH, YK3aMEH TIPOBOJIUTCS B
BU/JIE TECTA C IPUMEHEHUEM CPEJICTB AIEKTPOHHOTO 00YUEHHUS.
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