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AHHOTaNINA

Hucuumumna «MaTemaTuka. AHaIUTAYEeCKass TEOMETPUs U JIMHEHHas anreOpay» BXOAUT B
o0pa3oBaTelbHyI0 TMporpamMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakajaBpuara IO
HampasieHuio noarotoBku/ crenuanbHocTH 09.03.01 «MubopMaThka W BBYHCIUTENbHAS
TEXHHKa»  HampaBleHHocTu/crienuanuzanuu  «lIporpammuoe  obecrieueHHe  CpelCTB
BBIUMCJIUTEIbHON TEXHUKM W aBTOMATHU3MPOBAHHBIX CHCTEM». JlMCHUIUIMHA peann3yercs
kadeapoi «No2».

JlucuuiuinHa HaresieHa Ha (P OPMHUPOBAHUE Y BBITYCKHHUKA CIETYIOIIUX KOMITETCHITHIA

VYK-2 «Crocoben ompenensath Kpyr 3aja4 B paMKaxX IOCTaBJICHHOHW I W BBIOMpATh
ONTUMAJIbHBIE CIOCOOBI UX PEHICHUs, UCXO U3 JACHCTBYIOIIMX MPABOBBIX HOPM, MMEIOLIMXCS
pPECYpCOB U OTPAaHUUYECHUI»

OIIK-1 «Cnoco0eH NpUMEHATh €CTECTBEHHOHAY4YHBIE M OOIIEMH)KEHEPHBIC 3HAHUS,
METO/Ibl MATEMATHYECKOT0 aHAJIN3a U MOJIEIMPOBAHUS, TEOPETUUECKOT0 U IKCIIEPUMEHTAIILHOTO
UCCIIEIOBAaHHS B TPO(PECCUOHATLHOMN IEATEIIEHOCTI

ConepxaHve AMCHMIUIMHBI OXBAaThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C MAaTPUYHOU
anreOpoil, Teopuel omnpeneuTeNe, JMHCWHBIMA IPOCTPAHCTBAMH, CHCTEMaMHU JIMHEHHBIX
YpaBHEHUH, BEKTOPHBIM aHAJIM30M, AHAJTUTHYECKON TIE€OMETpUEH NpPsIMBIX Ha IUIOCKOCTH,
IJIOCKOCTEH U MPSIMBIX B IPOCTPAHCTBE, KPUBBIX U OBEPXHOCTEHN 2-T0 MOPSAIKA.

[IpenogaBanne AMCHUIUIMHBI MpEeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOro npoiiecca: JeKLUNUH, IPAKTUUECKHUE 3aHITHSI, CaMOCTOsTENNbHAs paboTa oOy4aromierocs,
KOHCYJIbTAl1H.

[IporpaMMoil IUCHUIUIMHBI TPEIYyCMOTPEHbI CIEAYIOIIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYyTOUHAs arTecTanus B opme 3x3ameHa (1 cemectp).

OO6miast TpyJOEMKOCTh OCBOCHHS JAUCIIUIUIMHBI COCTaBiIseT 4 3a4eTHBIX enuHuubl, 144
qaca.

SA3bIk 00yUYeHHUS 10 AUCIHUIUINHE KPYCCKUHN »



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. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
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
KOMIETSHIMSIMH WM WX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPHI UX JOCTUKEHHS IPUBEACHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHIM U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTUKECHHS] KOMIIETEHIIUU

VK-2.3.1 3HaTh BUABI pECYpPCOB U
OTpaHUYEHUS JJIs1 PELIEHUS OCTaBICHHbIX
3a1au
VYK-2.Y.1 ymeTs NpoBOAUTH aHAJIN3
MOCTaBICHHOM LIeH U (POPMYIUPOBATH
3aJ1a4M, KOTOpble HEOOXOIUMO PEIIUTD IS
€€ TOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIE VYK-2.Y.3 ymeTs BbIIBUraTh
CrocoObl ux . .
KOMIIETEHIINH aJIbTEpHATUBHBIC BAPUAHTHI JEHCTBUH C
peleHus, UCXOs U3
IEJIBI0 BBIOOPA ONTUMAJIBHBIX CITOCOO0B

VK-2 Criocoben
OTIPEICIISATh KPYT
3aJ1a4 B paMKax
IIOCTaBJICHHOM IIEJIN
U BBIOMpAThH

JIEUCTBYIOLINX
pelieHus 3aj1a4, B TOM YUCJE C TOMOIIbIO
MPaBOBBIX HOPM,
HMEIOIIXCS 1M (POBBIX CPENICTB
CCVDCOB I VYK-2.B.2 BianeTs HaBbIKaMH BbIOOpa
pecyp . ONTUMAJIBHOTO CII0CO0a pelieHus 3a/1a4 ¢
OTpaHUYEHUHN

Y4ETOM HUMEIOLINXCS YCIOBUH, PECYPCOB U
OTpaHUYECHUN

OIIK-1 Cnocoben
MPUMCHSITh
ectectBeHHOHayuHble | OIIK-1.3.1 3HaTh OCHOBBI MaTEMaTUKH,
1 OOIIeNH)KEHEepHBbIE | (DU3UKH, BRIYUCITUTEIILHON TEXHUKU U

3HAHUS, METO/BI IIPOrPaMMHUPOBAHMUS
MaTeMaTUYeCKOro OIIK-1.VY.1 ymeTs pemars CTaHAapTHBIE
Ob6menpodeccnoHanbHbIe
aHaJIu3a u npodeccroHaIbHbIE 33/1a4H C
KOMIETEHIINU
MOJIEJTUPOBaHUS, MPUMEHEHUEM €CTECTBEHHOHAYUYHBIX U
TEOPETUYECKOI0 U o0111e-MH)KEHEPHBIX 3HAHUH, METO/IOB
HKCIIEPUMEHTAJIBLHOTO | MaTEMaTUYECKOT0 aHallu3a 1
HCCIIEJOBAHMSI B MOJIETTUPOBAHUS
poQeCCHOHATBHON
JIESITEIIbHOCTH

2. Mecro nucuuminHsl B cTpyktype OI1
JucuumnrHa He Oa3upyeTcsl Ha 3HAHMSX, paHee NPUOOPETEHHBIX CTYIACHTAaMH IIpH
U3yYEHHUH B By3€ KaKUX-THOO AUCLUIUINH.




3HaHMs, TOJYYEHHBIE NPH W3YYCHHU MaTepuana IAaHHOM IHUCLUIUIMHBI, MMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHUE, TaK U UCIIOIb3YIOTCS IPU U3YUYEHUU APYTUX JUCLHUIIINH:

— - «Teopus BEpOATHOCTEN»

3. O0BeM U TPYA0EMKOCTh TUCIIUILTAHBI
Jannaple 00 o0meM oO0beMe TUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI M0 TUCHHUIUIMHE (M pachpeieieHUe ITOi TPYI0EMKOCTH 110 CEMECTPaM) MPEICTaBICHbI B
tadnuue 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIIUHBI

TpynoeMKoCTh 110

Bun yuebnoit pabotbl Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKocmo OUCHUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
U3 Hux uacos npakmuyeckoii H0020MoeKu
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCIIC:

nekiuu (JI), (dac) 34 34

1('IpaI()TPI‘{eCKI/Ie/CeMHHapCKI/Ie sanarus  (I13), 34 34

qac

nabopaTtopHbie paboTsl (JIP), (uac)

KypcoBoil npoekT (padota) (KII, KP), (4ac)

9K3aMeH, (Jac) 36 36

Camocmoamenvnan paboma, Bcero (dac) 40 40

Buo npomesxcymounoit ammecmayuu: 3ader,
OK3., 2K3.,
audd. 3auer, sx3amen (3ager, Audd. 3a4, Dk3.)

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U KX TPYAOEMKOCTh IPUBEICHBI B TA0JHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlexkumu | 113 JIP KII CPC
Pa3nensl, TeMbl AUCHUIIITMHBI (qac) (©3) | (aac) (qac) | (qac)
Cemectp 1
Pa3nen 1. KoMmIuiekcHEIE ynciia
4 4 5
Tema 1.1. KommuiekcHble uncia
Pa3nen 2. DneMeHThl MaTpUYHOM anreOpbl 4 5 5
Tema 2.1. DaeMeHThl MATPUUHOM anredpsl
Pasznen 3. CucreMsbl JINHEWHBIX YPAaBHEHHI 4 4 5
Tema 3.1. Cucrembl TMHENHBIX YPABHEHUN
Paznien 4. DneMeHTH BEKTOPHOM anreOpsl 5 4 5
Tema 4.1. D1eMeHTbI BEeKTOPHOI anre0psl
Pazpen 5. Ilpsamast Ha TUIOCKOCTH 4 5 5
Tema 5.1. [IpsimMast Ha IOCKOCTH
Paznen 6. IIpsmas 1 m10CKOCTh B MPOCTPAHCTBE 5 4 5
Tema 6.1. [IpsiMast 1 IIOCKOCTh B MPOCTPAHCTBE
Pa3znen 7. KpuBble BToporo nopsiaka Ha jI0CKOCTH 4 4 5
Tema 7.1. KpuBble BTOpOro nopsiika Ha MiIOCKOCTH




Pa3nen 8. IloBepxHOCTH BTOPOTO MOpsiIKa
4 4 S

Tema 8.1. [ToBepXHOCTH BTOPOTO MOpPsiJIKa
Htoro B cemecTpe: 34 34 40
Utoro 34 34 0 0 40

IIpakTnyeckass MOATOTOBKA 3aKIIOYAcTC B HENOCPEACTBEHHOM  BBIIOJHEHUU
Oo0y4aromMMHUCS ~ OMNpPENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymei
npo¢eCCHOHATIBHON 1A TEIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B TA0IHIIC 4.

Tabmuua 4 — CopeprkaHue pa3aesioB U TEM JICKIMOHHOTO IIHMKJIA

Howmep pa3nena HasBanue u conepxanue pa3fesnoB U TeM JEKIIMOHHBIX 3aHATUN
1 KowmmekcHble uncia
Tema 1.1. KomiuiekcHrpIe uncna
KomMmiuiekcHrie qupcla. ['eomerpuueckoe n300pakeHne

KOMIUIEKCHBIX 4Hcell. Ajredpanyeckasi, TPUTOHOMETpUUECKas U
nokasarenbHas (Gopma 3amuch KOMIUICKCHBIX uucen. [IpaBwira
BBIMIOJTHEHHS alreOpandeckux ormepanuil HajJ KOMILIEKCHBIMU
yuciaamu. Popmyna Myaspa.

2 DneMEeHThl MAaTPUYHON areOpsl

Tema 2.1. DaemMeHTbl MaTPUYHON anredpsl

Matpuupl, UX BHIBI, OCHOBHBIE omnpeneneHusd. Onepauun Haj
MaTputiaMu. OrmpeneauTenu KBaJpaTHBIX MaTpull. MUHOpHl U
anreOpanyeckre  gononaHeHus. OOparHas MaTpuna. Panr
Matpuuel. [IpocTeilmye MaTpuyHble YpaBHEHHS.

3 CucreMbl TUHENHBIX YpaBHEHHUN

Tema 3.1. Cucrembl TMHEHHBIX YpaBHEHUN

CucreMbl JHMHEWHBIX YpaBHEHWI, OCHOBHBIE OIIPEACICHUS.
Marpuynass  3anuCh  CHCTEMBI  JIMHEWHBIX  YPaBHEHHU.
Pacmmmpennas Marpuma cucremel. Teopema Kponukepa-
Kanemnmu. Mertoapl pemieHnid CUCTEM JIMHEWHBIX YpaBHEHUM:
merox ["aycca, meron oOpatHoi MaTpuilsl, MeToa Kpamepa.

4 DneMeHThl BEKTOPHOI anreOpsl

Tema 4.1. D1eMeHTbI BEKTOPHOU alreOpbl

['eomeTpuyeckre BEKTOPBI, OCHOBHBIE OmpeneseHus. JInneitnpie
omepanuu HaJx BekTopaMu. lIpoeknus BekTopa Ha OCbhb U €€
cBoMcTBa. JIMHEHAs 3aBUCHUMOCTh U HE3aBHCHUMOCTH BEKTOPOB.
basuc. Beruncienus B koopauHatax. Hanmpasisromuye KOCUHYCHI.
CxkansipHOe, BEKTOPHOE U CMELIEHHOE NPOU3BEJCHHUE BEKTOPOB,
ux cBoicTBa. JlekaproBa cucremMa KoopauHaT. OCHOBHBIE
onpenenenus. I[IpeoOpa3oBaHue  NPAMOYTOJbHBIX  CHUCTEM
koopauHar. IIpocreilimne 3amaun aHAIUTUYECKOW TI'€OMETPHUH:
BBIPAKEHHE KOOPJMHAT BEKTOPA Yepe3 KOOPAMHATHI €ro Hadaja
U KOHIA, JEJIEHUE OTpe3Ka B 3aJaHHOM COOTHOILIEHUH,
BBIYMCIICHHE [UIMHBl OTPE3Ka, BBIYMCICHHE IUIOIIAJNECH U
00bEMOB.

5 [IpsiMast Ha TIIIOCKOCTH

Tema 5.1. IIpsmast Ha UIOCKOCTH

[Tpsamass kak anreOpavueckas KpHuBas IEpBOrO IOPSIKA.
PasnuuHble BUJBI YPaBHEHUM IPSIMOM HA IUIOCKOCTU. B3auMHoe




pacnoyioKeHue ABYX MPSMBIX Ha IUIOCKOCTH. PaccTostHue ot
TOYKH JI0 IPSIMO.

IIpsiMast ¥ IIIOCKOCTH B IPOCTPAHCTBE

Tema 6.1. [IpsiMast 1 IIIOCKOCTh B IPOCTPAHCTBE

II10CKOCTh KaK MOBEPXHOCTb IIEPBOro mopsaka. Pasnuusbie
BUJbl YPAaBHEHUU IUIOCKOCTH. PaccTosHMe OT TOYKHM [0
IUIOCKOCTH. B3aummHOe pacrnonokeHue Iuiockocred. Ilpsmas B
IIPOCTPAaHCTBE. B3auMHOE pacnosaokKeHue NpsAMON U IIOCKOCTH.
B3anMHOe pacrosnokeHue npsMbIX B IIPOCTpaHCTBE. PaccTosHue
OT TOYKHM A0 TPpAMOM B IpOCTpaHCTBE. PaccrosHme Mexny
IPSIMBIMHU.

KpuBblie BTOporo nopsjika Ha INIOCKOCTH

Tema 7.1. KpuBbie BTOpOro nopsijka Ha mioCKOCTH

VYpaBHEHHE KPUBOM BTOPOrO NOPSAAKAa HAa IUIOCKOCTH. JJUIMIIC,
€ro KaHOHMYECKOE YypaBHEHHE U cBoicTBa. ['umepbona, ee
KaHOHMYECKOe  ypaBHeHHMe U  cBoiictBa.  ColpsiKeHHas
runiepOona. ['unepbona, npuBenenHas k acumnroram. [lapabomna,
€€ KaHOHUYECKOEe YpaBHEHHME U cBoMcTBa. HemosHble ypaBHeHUs
KPHUBOW BTOPOTO MOPSIAKA.

[ToBepxHOCTH BTOPOTO MOPSIKA
Tema 8.1. IloBepxHOCTH BTOPOro Mopsiika

[ToBepxHOCTH BpAIICHUS. [IpeoOpa3oBanue COKATHAL.
Ommuncouasl.  I'mnep6omouapl.  IlapaGomouasl.  KoHychl
Lunuaapudeckue MOBEPXHOCTH. BersicHenne (bopMeI
MOBEPXHOCTU METOAOM CEYEeHUH. Oiunc, rumnepbonsa

Hapa6ona KaK KOHUYCCKHNEC CCUCHMA.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/ICHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 aux Ne
Ne | Tembl npaktrueckux | @OpMbI NPaKTHYECKUX | TpPyHOEMKOCTh, |IPAKTHYECKOU |pa3jaeia
/1 3aHATHI 3aHATHI (dac) MOATOTOBKH, | IMCIIMIT
(dac) JIMHBI
Cemectp 1
1 | KoMIuiekcHbIe 4ncia. Pemenne 2 0 1
Anrebpanyeckue CUTYallMOHHBIX 3a/1a4
oTiepaIuu c
KOMILJICKCHBIMU
YHCIaMHU
2 | Pemenue ypaBHeHHI Pemenne 2 0 1
CUTYallMOHHBIX 33/1a4
3 | Cnoxenue u Pemenne 2 0 2
YMHOXXEHUE MAaTpUIl. | CUTYalMOHHBIX 3a/1a4
Onpenenurenu
4 | ObparHass MaTrpuIa. Pemenue 3 0 2
Panr MaTPHUIIBL. | CHTYaIlMOHHBIX 3aa4
Marpuynsie
YPaBHCHHSI.
S5 | Meroael  pemieHui Pemenue 2 0 3
CHUCTEM  JIMHEHHBIX | CHTYAIlMOHHBIX 33J1a4




YPAaBHEHUU:  METOJ
l"aycca.

6 | Metoger  pemieHui Pemenue
CUCTEM  JIMHEWHBIX | CUTYaI[MOHHBIX 3aJa4
YPAaBHEHUN:  METOJ
oOpaTHON MaTpHIIHI,
meron Kpamepa.

7 | Jluneiinple onepanuu Pemrenue
HaJ BEKTOpAaMHU. | CHUTYallMOHHBIX 3a/1a4
CkanspHoe,

BEKTOpPHOE u
CMEIIECHHOE
MIPOU3BEJICHUE
BEKTOPOB

8 | [Ipocreiimme 3amxaun Pemenue
AHATMTUYECKOU CUTYallMOHHBIX 33/1a4
r€OMETpUHU

9 | Paznuunble CIocoObl Permrenne
3alaHusl TIPSAMOW Ha | CUTYAIlMOHHBIX 33124
IUIOCKOCTH

10 | B3aumnoe Pemenne
pacroyoKeHUe JBYX | CUTYallMOHHBIX 3aja4
MIPSIMBIX Ha
IUIOCKOCTH.

Paccrossaue ot TOUKH
JI0 TIPSIMOM.

11 | Pasnuunble CriocoObI Pemenne
3a/1aHMsl TUIOCKOCTH M | CUTYalMOHHBIX 33]1a4
IpsAMOM B
MIPOCTPAHCTBE.

Paccrosaue ot TOUKH
hifo) IUIOCKOCTH.
Bzanmuoe
pacroyioxeHue
IUIOCKOCTEH

12 | B3aumnoe Pemenne
pacroyioxXeHue CUTYaITMOHHBIX 3a71a4
IpsAIMOI u
IUIOCKOCTH.

Bzaumuoe
pacroyioxXeHue
MPSIMBIX B
MIPOCTPAHCTBE.
Paccrostnue ot Touku
Ji(o] MPAMO B
MIPOCTPAHCTBE.
Paccrositnue  mexny
PSIMBIMU

13 | Dnnunc, runepbona, Pemenue
napaboJa CHUTYaITMOHHBIX 3aJ1a4

14 | HenoaHsle Pemenue

YpaBHEHUsI  KPHUBOM

CUTYallMOHHBIX 3aJa4




BTOPOT'O TOPSIIKA
15 | [ToBepxHOCTH Pemenue 2 0 8

BpaIllCHUSI. CUTYallMOHHBIX 3a/1a4

OJUIAIICOUIBI.

['unepOonounp.

[TapaGosonap
16 | Konycsr. Pemmenune 2 0 8

Hunuuapraeckue CUTYaIlMOHHBIX 33J1a4

MTOBEPXHOCTH.

Brisicuenne  gopmbl

MMOBEPXHOCTH

METOJIOM CEUCHHI

Bcero 34 0
4.4, JlabopaTopHBbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYJAOEMKOCTh PUBEACHBI B TA0IHIIE 6.
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh
W3 Hux Ne
Ne HaunmenoBanue 1a00paTopHBIX paboT TpynIOeMKOCTE, | MpakTHHECKO} | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI

V4eOHBIM IIAaHOM HE npeayCcCMOTpCHO

Bcero

4.5. BeInonHeHne KypcoBOro NpoeKkTa/ KypcoBoi paboThl

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIIIXCs
Bunasl camoctosTensHON paboThI U €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0IUIE /.

Tabnuna 7 — Buabsl camocTosTenbHON paboThl M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHO# paboTh
qac qac
1 2 3
N3y4eHne TeopeTHUECKOro MaTepuana
24 24
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
[TonroroBka K TeKyIieMy KOHTPOJIIO 8 8
ycneBaemoctu (TKVY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotel 3a04uHNKOB (KP3)
IToaroroBka K MpoOMeXyTOYHOMU 8 8
arrectaruu (I1A)
Bcero: 40 40




5. [lepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIKXCS [0 JUCIUIUTHHE (MOJLYJIIIO)
Y4eOHO-MeTOIUYECKUE MaTepHalibl JUII CaMOCTOSITEIIbHON pa0OThl OOYYAIOMIMXCSl YKa3aHbI B
IL.11. pa3aenoB 6-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX N3TaHUN
IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/1aHUI NpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U JICKTPOHHBIX YUEOHBIX H3AaHUI

Komuectso
9K3EMILIIPOB
Uugp/ bubnuorpaduueckas ccpiika B Onommorexe
URL anpec (kpome
AIIEKTPOHHBIX
IK3EMILISIPOB)
https://znanium.com/catalog/ | banaun, K. B. Kpatkuii kypc BbicIICit -
product/2082989 MaTeMaTHKH : y4eOHuk it OakanaBpos / K. B.
Pexum nocrtyna: nms banmun, A. B. Pykocyes ; moj o6mr. pen. 1. 3. H.,
aBTOPU30BAHHBIX npod. K. B. banauna. - 6-¢ u3z. - Mocksa :
II0JIB30BAaTENEH. N3narenbcko-Toprosas kopriopanus «/lamkos n

K°, 2023. - 510 c.

https://znanium.com/catalog/ | Ytkun, B. b. Maremaruka u nuadopmaTrka: -

product/305683 VYueonoe mocodbue / Ytkun B.b., banaun K.B.,
Pexum nocrtyna: nos PykocyeB A.B., - 4-e uzn. - Mockaa :JlamkoB u K,
ABTOPU30BaHHBIX 2018. -472 c.

MOJIb30BaTENEN.

https://znanium.ru/catalog/ | BoprakoBckuii, A. C. JIuneiinas anredpa u -
product/1981598 aHajMTUYecKas reometpusi. [IpakTukym : yueOHoe
Pexxum nocryna: st nocobue / A. C. boprakosckuii, A. B. [lantenees.
AaBTOPU30BAaHHBIX — Mocksa : UHOPA-M, 2023. — 352 c.
I10JIb30BaTENEN.

7. TlepeyeHb HIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
MH(}OPMaIIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn «IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNnbHbIX pecypcoB nH(pOpPMaAIIUOHHO-
TEJIeKOMMYHUKAalIMOHHONW ceTu «VHTepHeT», HEOOXOAMMBIX MJIi OCBOCHHS JUCIMILTUHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 — IlepedeHb DIEKTPOHHBIX 00pPA30BATENBHBIX PECYpPCOB HH(OPMALMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTH «HTepHeT)
URL anpec HaumenoBanue
https://www.intuit.ru/ | HarmonansHsiit OTkpeiTeiii Y HuBepcutet "MHTYUT"
http://lib.quap.ru/ bubmorexa ['VAIT
http://pro.quap.ru/ JInunbiii kabuner ['VAII
http://Ims.quap.ru/ Cucrema nuctaHiimoHHoro oopaszosanus ['Y ATl
https://znanium.com/ | DnekTpoHHO-OMOMMOTEYHAs cHCcTeMa Znanium
https://urait.ru/ O6pasoBarenbHas iathopma KOpaiit

8. Ilepeuens nHDOPMAITMOHHBIX TEXHOJIOTHUN
8.1. [lepeyenp mporpaMMHOro oOOeCHeueHHs,, HCIOJIb3yEeMOT0 IPH OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpoIlecca M0 AUCIUTUTHHE.



https://znanium.com/catalog/product/2082989
https://znanium.com/catalog/product/2082989
https://znanium.com/catalog/product/305683
https://znanium.com/catalog/product/305683
https://znanium.ru/catalog/product/1981598
https://znanium.ru/catalog/product/1981598
https://www.intuit.ru/
http://lib.guap.ru/
http://pro.guap.ru/
http://lms.guap.ru/
https://znanium.com/
https://urait.ru/

[TepedyeHs uCmoIb3yeMoro mporpaMMHOTO oOecriedeHus mpeacTasiieH B Taduie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHUS

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HH(OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCIT0JIb3YEMBIX npH
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb UCHOIB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuenr nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 6a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Howmep ayautopun
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (1pu HEOOXOAMMOCTH )
1 ®ounp ayautopuit U® I'YAII nnst mpoBeneHust JIEKITMOHHBIX U

PAKTUYECKHUX (CEMHUHAPCKUX) 3aHATUI

2 [Tomernenust 1y1st OpraHU3aluyd CaMOCTOSITEIBHOU PabOThI 111

10. OueHo4HBIE CpeICTBA TSI TPOBEICHUS TPOMEKYTOUHOUN aTTECTAIIHH
10.1. CoctaB OIEHOYHBIX CPEACTBAJNS TPOBEACHHSI IPOMEKYTOUHON AaTTecTaluu
00yJaromuXcsl 10 TUCIUTUINHE TPUBEICH B Tadbmuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEACTB sl MPOBEACHUS MPOMEKYTOUYHOM aTTeCTaIlluu

By npoMexXyTOUHOM aTTecTaluu [IepeyeHb OLICHOUYHBIX CPEACTB
Crircok BONPOCOB K SK3aMEHY;

DK3aMeH 3agauu;

TecThl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4arolMMHCcs MPUMEHseTCsl 5-0ajuibHas MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOXYJIBHO-PEUTHHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu onieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHLUN

Or1eHKa KOMITETEHITUH

XapakrepucTrka chOpPMUPOBAHHBIX KOMIIETEHLIMA
5-0ayupHas mKana P P (opmpo

OOGyuarormuiicst:

— TIyOOKO M BCECTOPOHHE YCBOMJI IIPOTPAMMHBIN MaTepHal,

— YBCPCHHO, JIOTUYHO, TOCICAOBATCIIbHO U TPAMOTHO €I0 U3J1aracr,

— ONMPAsACh HAa 3HAHHUS OCHOBHOW U JIOIOJIHUTEIBHON JIUTEpaTyphl,
TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC TOJOXKCHHUS C TPAKTHYCCKOH
JeSITeTbHOCTHIO HAIIPABJICHHUS;

— yMes10 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMBIE UM HJIEH;

«OTIIMYHO»
(GauTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

— JIeJIaeT BBIBOIBI M 000OIIECHHUS;
— cBOOOIHO BJIQIEET CUCTEMOH CIIEHUAIN3UPOBAHHBIX MOHATHH.
— MpaBWILHO BINONHUI 0T 90% 1o 100% TecToBBIX 3a1aHuUi.

«XOpoHIo»
(GauTCHO»

OO0yuaromuiics:

— TBEPJI0 YCBOWJI MMPOTPAMMHBIN MaTepUal, TPAMOTHO H IO CYIIECTBY
M3JIaraeT ero, ONupasiCh Ha 3HAHUS OCHOBHOU JIUTEPATYPHI,

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C TPAKTHYCCKON JIEATEIBHOCTHIO
HaIpaBJICHUS;

— apTYMEHTUPYET Hay4YHbIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— BJIQJICET CHCTEMOM CIIeIINaTN3UPOBAHHBIX TIOHITHH.

— MpaBHJILHO BRINOJHUI 0T 70% 110 89% TECTOBBIX 3aJJaHUH.

«Y/IOBJICTBOPUTEITLHO»
«3AYTCHO»

— o0yyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIN MaTepual,
[0 CYUIECTBY HM3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEpaTyphl;

— JIOIYCKaeT HeCYIIECTBEHHbIE OLIMOKN U HETOYHOCTH;

— UCHBITBIBAECT 3aTPYJHEHHUS B NPAKTUUYECKOM MPUMEHEHUH 3HaHWUH
HaIlpaBJICHNUS,

— cnabo apryMeHTUPYET HayYHBIE MOJIOKEHNUS,

— 3aTpyAHSETCS B OPMYIMPOBAHUU BBIBOJOB U 0000IIEHUN;

— YaCTUYHO BJIAJCET CUCTEMOM CIIEHHAIM3UPOBAHHBIX IIOHATHM.

— IPaBUWJIbHO BBHIMOIHWI OT 51% 110 69% TecTOBBIX 3a/1aHUM.

«HCYHAOBJICTBOPUTCIILHO»
«HEC 3a4TCHO»

— oOyyaronuiics He YCBOWJ 3HAYMTEIbHOH YacTH MPOrpaMMHOIO
Marepuana;

— JIOTyCKaeT  CyNIECTBEHHbIE  OIMMMOKHM W  HETOYHOCTH  TIpU
paccMOTpeHHH PobIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYTHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHUM;

— HE MOXET apTryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,

— He (popMyIHpPYET BHIBOJAOB U 000OLICHHIA.

— MPaBWJILHO BHINOJHWI MeHee 51% TecTOBBIX 33 JaHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WIH WHBIC MAaTEPHAIBI.
Bompocs (3agaun) ass 9K3aMeHa mpeIcTaBiIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/mt Ilepeuenp BompocoB (3a7au) 1uisd HK3aMeHa Koz
WHIMKaTOpa

1 Brluncnenue miomazeil napaenorpamma u tpeyroapHuka. | YK-2.3.1
2 CMenianHO€e IPOU3BEIEHUE BEKTOPOB, EF0 CBOMCTBA.

HeoOxonumoe 1 1ocTaTOYHOE YCIIOBUE KOMIIAHAPHOCTH

BEKTOpOB. Brluncienue o6bpéma napasiesnenumnesa. YK-2.3.1
3 [Ipocreiimme 3a1a4n aHATUTUIECKON TEOMETPUU:

BBIPAKEHUE KOOPINHAT BEKTOPA YepE3 KOOPAUHATHI €T0

Hayajia ¥ KOHIIa, JeJIeHUe OTpe3Ka B 3aJaHHOM

COOTHOILIEHUH, BBIYMCIEHUE UIMHBI OTPE3Ka, BEIUMUCIICHHUE

IUIOIIAEN U 00BEMOB. VYK-2.3.1
4 B3aumHoe pacnonoxeHue IByX IpsIMbIX Ha IUIOCKOCTH.

PaccTositHue OT TOYKH 10 TPSIMOM. VYK-2.3.1
5 I1110CKOCTB KaK MOBEPXHOCTH IIEPBOTrO Mopsiaka. Pasznuunsie

BUJIbl YPABHEHUH MIJIOCKOCTH. YK-2.3.1
6 [ToBepxHoctu BpatieHus. [IpeoOpazoBanue cxaTusi. YK-2.3.1




BrisicHenue popMbl MOBEPXHOCTH METOAOM CEYECHHUH.

YK-2.3.1

o

9J'IJ'II/IHC, mnep60na n r[apa60na KaK KOHMYCCKUEC CCUCHUA

YK-2.3.1

Komriekcuble uncia. OCHOBHEIE OIIPCACIICHUS.
['eomeTprueckoe H300pakeHNE KOMIUICKCHBIX YUCEI.
Anrebpanueckas popma 3arucu KOMIUIEKCHBIX YUCe].
[TpaBuiia BBIOJIHEHUS ONepanii ¢ KOMIUIEKCHBIMH YHCIIaMH
B anreOpandeckoit popme

YK-2.3.1

10

KomrmiekcHpie ynicna. OCHOBHBIE OIIPEEICHHUS.
Tpuronomerpudeckasi popma 3alMCH KOMIUIEKCHBIX YHCETT.
[IpaBuiia BBINOTHEHHS ONEPALUNA ¢ KOMIUIEKCHBIMU YHCIaMH
B TpUTrOHOMETpHUIecKoil popme. Popmyia Myaspa

YK-2.3.1

11

KomriekcHbie unciaa. OCHOBHBIC OIPEICICHUS.
[TokazarenpHas hopMa 3amucy KOMIJICKCHBIX YHCEIL.
[TpaBuiia BBIMOJHEHUS ONEPAIUi ¢ KOMIUIEKCHBIMH YHCIIAMH
B MOKasareiapbHou hopme. Dopmyiisl Didiepa

YK-2.3.1

12

Matpu1ibl, OCHOBHBIE OIIpeieneHus. Buabpl MaTpui.
[IpaBuia BEIOJHEHHUS Ollepaluii HaJ MaTPULIAMM:
YMHOXXEHHE MAaTPUILIbl HA YUCIIO, CJIOKEHUE, BBIYUTAHUE,
YMHOEHHUE, BO3BEJICHUE B CTEIICHb U TPAHCIIOHUPOBAHUE
MaTtpul. OCHOBHBIE CBOMCTBA ONepaluii HaJl MaTpULIAMU

YK-2.3.1

13

OHpG[[GJII/ITCJII/I KBaApPAaTHBIX MaTpHUII. HpaBI/IJIa BBIYNCIICHU S
oTpeeNuTeNel IEPBOro, BTOPOTO U TPETHETO MOPSIIKA.
OcCHOBHBIE CBOMCTBA ONPEICTUTENICH

YK-2.3.1

14

MuHops! 1 anredpandeckue 10noaHeHus. Borurcnenue
ONpeeanTeNIel BBICOKUX NOopsakoB. Teopema Jlamiaca.

YK-2.3.1

15

O6parnast matpuna. Panr maTpuiis

YK-2.3.1

16

[Tpocteiinye MaTpUUHbIe ypaBHEHUS

YK-2.V.1

17

CucremMbl TMHEHHBIX ypaBHEHUNH. OCHOBHBIE OIPEIECIECHHUS.
MatpruHas 3alIUCh CUCTEMBI JIMHENHBIX YPaBHEHUM.
Pacmmmpennas matpuna cucremsl. Teopema Kponukepa-
Kanemnu. [ToHsiTHE COBMECTHBIX, HECOBMECTHBIX,
OTIpe/IeNIEHHBIX U HEONPEEIEHHBIX CUCTEM JIUHEHHBIX
YPaBHEHHUH.

YK-2.V.1

18

Pemenne cucreM nuHENHbIX ypaBHEHUN MeTooM [ 'aycca,
obpartHoi MaTpuibl. MeTojioM Kpamepa

YK-2.V.1

19

I'eomerpuueckue BekTopbl. OCHOBHBIC ONIPEACIICHMUS.
JIuneiinple onepanuu HajJ BekTopamu. [Ipoekius BekTopa Ha
OChb U €€ CBOIICTBa

YK-2.V.1

20

JIuHeiiHas 3aBUCUMOCTB M HE3aBUCUMOCTbh BEKTOPOB. basuc.
OpToHOpMUPOBaHHBIN 0asuc. BeruncneHus B KoopanHATAX.
Hanpasnsromue kocuHychl BekTopa. Heobxonumoe u
JIOCTATOYHOE YCIOBHUE KOJUIMHEAPHOCTH BEKTOPOB

YK-2.V.1

21

CxansipHOE ITPOU3BE/ICHHE BEKTOPOB U €r0 CBOMCTBA.
HeobOxoauMoe 1 JOCTaTOYHOE yCIOBUE OPTOrOHATBHOCTH
BEKTOPOB

YK-2.V.1

22

BCKTOpHOC IMPOU3BCACHUC BCKTOPOB, CT'0 CBOMCTBaA

YK-2.V.1

23

[Ipsimas xak anreOpanyeckas KpuBasi IEPBOro MOPSIKA.
PaznuuHble BUbI YPaBHEHUH IIPSIMOM Ha INIOCKOCTH.

YK-2.V.1

24

Paccrossane oT TOUKH J0 IIJIOCKOCTH

YK-2.V.1

25

B3aumHoe pacnonoxeHue MiI0cKocTel

YK-2.V.1

26

[Ipsimast B mpocTpancTBe. B3anmHoe pacnosioxkeHne npsiMmon
U TJIOCKOCTH

YK-2.V.1




27

B3anMHOe pacnosnokeHue npsMbIX B IIPOCTPAHCTBE.
PaccrosiHMe OT TOYKH 10 IPSIMOM B IPOCTPAHCTBE.
PaccrosiHne Mexay NpsMbIMU

YK-2.V.1

28

VYpaBHeHHE KpUBOM BTOPOI0 NOPsI/IKA HA MIIOCKOCTH.
Onic, ero KAHOHMYECKOE YpaBHEHHE U CBOICTBA

YK-2.V.1

29

VYpaBHeHHE KPUBOIM BTOPOTO MOPsIIKA HA MIIOCKOCTH.
runepbona, €€ KAHOHMYECKOE YPAaBHEHUE U CBOMCTBA.

YK-2.V.1

30

Conpspxennas runiepbosna. ['unep0osna, npuBeneHHas K
ACUMIITOTaM.

YK-2.V.1

31

VYpaBHEHHE KPUBOI BTOPOTO MOPSI/IKA HA TIOCKOCTH.
[Tapabona, ee KAHOHUYECKOE YPaBHCHUE M CBOMCTBA.

YK-2.V.3

32

Onunconapl. ['unepoosonapl. [Tapadomaonbl.

YK-2.¥.3

33

Konycsl. [lunuuapuyeckue moBepXHOCTH.

YK-2.¥.3

34

Haiitu o61iee perieHne CUCTEMBI

YK-2.V.3

35

Haiitu Mmatpuity, oOpaTHyO TaHHOU

YK-2.¥.3

36

BreraucianTs OnpecacInuTC/Ib MaTPHUILIbI

YK-2.V.3

37

3anucaTh BEKTOPHOE YpaBHEHHE MPSIMOi

YK-2.¥.3

38

UYepes TOUKy IPOBECTH MPSAMYIO, TAPAIIIENbHYIO JPYTroi
MPSAMOit

YK-2.¥.3

39

3anucath BEKTOPHOE YpaBHEHUE NpsAMO B o01iel popme

YK-2.V.3

40

Hamnucarp ypaBHeHHe NpsiMOH, MpOXoisiel yepe3 2 TOUKU

YK-2.V.3

41

Boeruuciauts paCcCTOAHNUEC OT TOYKH J10 IINIOCKOCTH

YK-2.¥.3

42

Haiitu yroa Mexay npsiMoi M INIOCKOCTBIO

YK-2.V.3

43

Onpenenutb HOKYCHI AITUICA

YK-2.¥.3

44

BbrurciauTh npou3BeieHHe KOMIUIEKCHBIX YHCEN B
anredpanyeckoii popme 3amucu (5 + 2i) = (6 + 5i)
OtBerT: 20 + 37i

YK-2.V.3

45

Bepno nu yrBepxkaeHue: «leicTBUTENBHAS YaCcTh
MIPOM3BEICHUS KOMIUIEKCHBIX YHCEJI B alredpandeckoi
(dopme 3anucu paBHa MPOU3BEICHUIO JEHCTBUTENBHBIX
yacTel coOMHOXkHTeNne». OTBET apryMeHTUPYHITE.

Ortsert: HeBepHo (BepHBIM OTBCTOM ABJIACTCA YTBCPIKIACHHUC!

«JlericTBUTENBHASA YaCTh MPOU3BEACHUS KOMITJIEKCHBIX
qrcen B anrebpandeckoi (hopMe 3arncu BEIUYUCISIETCS KaK
Pa3HOCTh MPOU3BEJACHHUS IEUCTBUTEIBHBIX YaCTEH 1
MIPOM3BE/ICHUSI MHUMBIX YaCT€ COMHOKHUTENICH ).

YK-2.V.3

46

Bbrurcianth npou3BeieHie KOMIUIEKCHBIX YHCEN B
anredpanyeckoii popme 3ammcu (7 — 4i) = (1 + 3i)
Otger: 19+17i

YK-2.B.2

47

Bepno nu yrBepxkaenue: «JleicTBUTENbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YUCEI B alNreOpandecKoi
(dhopme 3anmrcu BRIYUCISIETCS KaK pa3HOCTh MPOU3BEICHHS
JEHCTBUTENBHBIX YACTEH U MPOU3BEACHUSI MHUMBIX YacTen
COMHO)KHUTENEN». OTBET apryMEHTUPYHITE.

OtBet: BepHo (BepHBIM OTBETOM SIBJISIETCS] YTBEPKIACHUE!
«JlericTBUTENBHASA YaCTh MPOU3BEACHUS KOMITJIEKCHBIX
qrcen B anrebpandeckoi (hopMe 3arncu BEIUYUCISIETCS KaK
Pa3HOCTh MPOU3BEACHUS ICUCTBUTEIBHBIX YaCTEH U
MIPOM3BE/ICHUSI MHUMBIX YaCT€ COMHOKHUTEIICH) ).

YK-2.B.2

48

Berancnnte npon3BeieHre KOMIUIEKCHBIX YHCEN B
anreOpanueckoii hopme 3amwmcu (7 + 4i) = (4 — 3i)

YK-2.B.2




OtBeT: 40 — 5i

49

Bepno nu yrBepxkaenue: «JleicTBUTEIbHAS YacTh
MIPOU3BEICHUS KOMIUIEKCHBIX YHCEII B anreOpanyeckon
(dbopMe 3arrcu BBIUUCISIETCS KaK CyMMa IIPOU3BEICHUS
JICHCTBUTEIbHBIX YaCTEN U MPOU3BEICHHUS MHUMBIX YacTEH
COMHOXUTeNEH». OTBET apryMEeHTUPYITE.

OtBet: HeBepHO (BepHBIM OTBETOM SIBJIIETCSI YTBEPKIACHUE:

«/JlericTBUTENIbHAS YaCTh MPOU3BENCHUSI KOMIUIEKCHBIX
qrceln B alredbpandeckoi (hopMe 3arncy BEIYUCISIETCS KaK
Pa3HOCTb NMPOU3BEICHUS IEHCTBUTENIbHBIX YaCTEH U
MIPOM3BE/ICHUSI MHUMBIX YaCTe COMHOKHUTEIICH) ).

YK-2.B.2

50

Beruncnante nponsBeieHre KOMIUIEKCHBIX YHCEN B
anredpanyeckoit popme 3amucu (9 — 4i) = (8 — 5i)
OtBer: 52 — 77i

YK-2.B.2

o1

Bepno nu yrBepxkaenue: «JleicTBUTENbHAS YaCcTh
IIPOU3BECHUS KOMIIJICKCHBIX YHCEI B areOpanyeckon
(opme 3anucu BRIYUCISETCS KaK TPOU3BEACHUS MHIMBIX
yacTel COMHOXUTeENEN». OTBET apryMEHTUPYITE.

OtBet: HeBepHO (BEpHBIM OTBETOM SIBJISIETCSI YTBEPXKICHUE!

«/lericTBUTENIBHAS YaCTh IPOU3BEACHUS KOMIUIEKCHBIX
qrcen B anredpanyeckoid popMe 3arncu BBIYUCISIETCS KakK
Pa3HOCTb IPOU3BEACHMSI JEHCTBUTENIBHBIX YacTel U
IIPOM3BEICHUS MHUMBIX YacTell COMHOKUTENEH).

YK-2.B.2

52

Bbruncnanute npon3sBeieHre KOMIUIEKCHBIX YHCEN B
anredpanyeckoit popme 3amucu (9 + 6i) = (2 — 7i)
OtgerT: 60 — 51i

YK-2.B.2

53

Bepno mu yrBepxkaenue: «[Ipon3Beaenne KOMIUIEKCHBIX
qucen B anreOpanyeckoit opme 3arnucu MOKeT ObITh
BBIYMCIICHO IO TIPABUITY BBIYUCICHHS TPOU3BEICHNUS
MHOrowieHoB» OTBET apryMeHTUPYHTE.

Otset: BepHo (1ipu 3TOM HYKHO YUHTBIBATh, UTO i°= - 1)

YK-2.B.2

54

Brrancaute MPONU3BCACHUC KOMIIJICKCHBIX YUCEII.

=, = 5{cus§+ isin i] "z, = ?{cus'ﬂ—_" +Lisin ;"]

OTBeT: 33 (cus':—-: + :'s:'n':—-:) = 35§

YK-2.B.2

55

Bepno 1 yrBepxkaenue: «jist BEIMUCIEHUS POU3BEICHUS
KOMIUIEKCHBIX YUCENl HEOOXO0MMO 3aIHcaTh UX B
anredpanveckoM Buae». OTBET apryMeHTUPYHTE.

Ortser: HCBCpHO (BCpHBIM OTBCTOM ABJIACTCA YTBCPIKICHHUC!

«ITpu BEIYUCICHUH TIPOU3BEACHUS KOMITJIEKCHBIX YHCET B
TPUTOHOMETPHYECKOH hopMe MOIYIb pe3yabTaTa
BBIYUCIIACTCS KaK MPOU3BEACHUE MOIyJIEH MHOKUTEIIEH, a
apryMeHT 4YKClia paBEH CyMMeE apryMEHTOB
COMHOKHUTETIEN).

YK-2.B.2

56

BbIuncnuTh 4acTHOE KOMIUIEKCHBIX YHCell B
TPUTOHOMETPHUYECKOH (opMe 3aIuCH.
z, 10(cos ; + isin ;—‘]

=

3(cos - tisin E]

OrtBer: 2 (cus E + isin g) =+3+i

YK-2.B.2

57

Bepno nmu yrBepxkaenue: «IIpu BBIMUCIEHNN YaCTHOTO
KOMIUIEKCHBIX YHCENI MOAYJb U apTyMEHT pe3yJibTaTa
SIBJSIOTCS Pe3yJIbTaTaMU JACJICHUsI MOYJIS IEJIUMOTO Ha

YK-2.B.2




MOAYJIb JENUTEN U apryMEHTa JeIMMOro Ha apryMEHT
nenutens». OTBeT 00ocHyHTE.

OtBet: HeBepHO (BepHBIM OTBETOM SIBJIIETCS] YTBEPKICHUE:
«IIpu BBIYUCIICHMHU YaCTHOT'O KOMIUICKCHBIX YHCEII MOIYJIb
pe3yibTaTa SIBISeTCS pe3yabTaTaM JCJICHUsI MOy IS
JIEITMMOTO Ha MOJTYJIb JICTTUTEINS, @ ApTYMEHTOM - Pa3HOCTh
aprymMeHTa JCJIUTENsl U apryMEHTa JACIUMOro)).

58

Pe3y.]'II>TaT KaKoi or€panruu HaJ KOMIIJIEKCHBIMU YHUCJIaMH
MOKET OBITh 3aIIMCaH B BUIC

lzy| - |z:1(cosle, + @) + isine; + ¢.1)?

OrtBer: TakOM BUAC MOXCET OBITh 3amKcaHa onepanusa
YMHOXKCHHUA KOMIIJICKCHBIX YHUCEII Z1 U Z2.

YK-2.B.2

59

Pesynbrar kakoi onepanuu HaJl KOMIJIEKCHBIMU YHCIIAMU
MOJKET OBITh 3allMCaH B BHUIC

|z, l: |2z | (cosle, + @.) + isin(ep, + @.0)?

OTBeT: TaKOM BUAC MOXECT OBITH 3amHucaHa orcpanus
JACJICHUA KOMIIJICKCHBIX YUCCII Z1 U Z2.

YK-2.B.2

60

KomruiekcHoe uncio Z 3anmicaHo B anredpandeckoi u B
TPUTOHOMETPHUECKON (hopmax:

YER | T T
£ = ?-I— :E = 'J.{cusE+ isin E]

Haitigure 12-10 crenens uncia Z
OrtBer:1

Kakyro ¢opmy 3anucu yncna Bl ucnoib3oBanu? OOocHyHTe
CBOI1 BBIOOD

Ortser: [Ipu BO3BEIEHUN KOMIUIEKCHBIX YHCEI B CTENICHD
0oJiee palMOHAIBHO UCIOIB30BATh TPUTOHOMETPUYECKYIO
(dbopMy 3amucH 1 IeHCTBOBATH 110 CIEAYIONIEMY ITPABHITY:
IIPU BO3BECHUHU KOMIUIEKCHOTO YHCIIa B CTENEHb MOTYJIb
YHCIIa BO3BOJUTCS B OTY CTETIEHb, aPTYMEHT YMHOXKAETCsl Ha
rokaszaTeib cTeneHu. Eciu e nucnoab3oBarh
anredpandeckyro (opmy 3amucu, TO HEOOXOAUMO B TaHHOM
ciyyae 12 pa3 yMHOXKHTb YHCIIO CaMO Ha ceOsl.

YK-2.B.2

61

KommiekcHoe uncino Z 3anucaHo B ajiredpanyeckoi u B
TPUTOHOMETPHUUECKOH (opMax:
T m

Z=54+i5/3= 10(cos 7 + isin )

Haiinure 3-10 cTeneHs uncia Z
Otser:-1000

Kakyro ¢opmy 3anucu yucna Bbl ucnoiib3oBanu? O0ocHyHTe
CBO#1 BBIOOD

Otser: [1pn BO3BeIeHUN KOMIUIEKCHBIX YHCEI B CTENICHb
OoJiee parMoOHAIBHO UCIOJIB30BATh TPUTOHOMETPUUECKYIO
(dbopMy 3amucH 1 IEHCTBOBATH 110 CIEAYIONIEMY ITPABHITY:
IIPU BO3BEJICHUHU KOMIUIEKCHOTO YHCIIa B CTENIEHb MOTYJIh
9rciIa BO3BOJUTCS B OTY CTETIEHb, ApTYMEHT YMHOXKAETCsT Ha
MOKa3aTesb CTEICHH.

Ecnm ke ncnonp3oBath anredbpandeckyro popmy 3amucu, To
HE00XO0IMMO B JJAHHOM CiIy4ae 3 pa3a yMHOXKUTB YUCIIO
camo Ha ce0s (MJIM UCTIONIb30BaTh (hOPMYITy COKpPAIIECHHOTO
YMHOXKEHHUS])

OIIK-1.3.1




62

Haiitu matpuiry C=4A+3B', rae

Lo o 2 2
a=(2, 3 _-3]3:(—1 3)

i -3
Otser:
c=(l0 -3 17)
=10 21 =21 OIIK-1.3.1
63 Haiitu matpuny C=4A-5B!, rne
2 =2
_f1 4 2 | . i
a=(2, 3 S8 _(—31 _43)
Otger:
-6 21 -7
€= { 6 -8 —1) OIIK-1.3.1
64 Haiitu matpuny C=2A+3B', re
2 2
1 4 2 . -
MEREONES,
Otser:
a8 3 -8
€= {_10 18 _15) OIIK-1.3.1
65 Haiitu matpuiy C=3A-5B", rie
1 -2
1 0 2 .
= 8 He=(5 )
Otser:
-2 5 =9
’f={4 g f,) OIIK-1.3.1
66 Haiitu matpuiy C=4A+3B!, rue
1 -2
1 4 2 .
G e
Otser:
c _{ 7 13 17 )
T h—14 24 325 OIIK-1.3.1
67 3anuuuTe pe3ynbTar AeMCTBUM Haj Matpuiamu. A+0=. ..
OtBet: A OIIK-1.3.1
68 3anuinuTe pe3yabTatT IeHCTBUM Hal MaTpuiiamMu A + (—A)
Otser: 0 OIIK-1.3.1
69 [Mpomomxure hopmyny 7(A+B)= ...
Otser: 7A+7B OIIK-1.3.1
70 [Iponomxute popmyny SA-5B= ...
OtBet: 5(A-B) OIlK-1.3.1
71 [Iponomxkute popmymy 2x(4A)= ...
Otser: 8A OIIK-1.3.1
72 Haiiti npoussenenue marpuny A*B |, rie
2 5
o0 -2 -4
A= E=(0 -2
A ER )
e (-8 4
Orser: 48 = (75 1) OIK-1.3.1
73 Haiitu npoussenenue marpurt A*B | rie
4 3
_ /0 -2 -3 _ ( )
A= B=[1 -2
(L ’ U—J).J. 4 30
Ortser: 4B = ( 7 _3) OIIK-1.3.1
74 Haiitu npousBenenue marpug A*B | rie OIIK-1.3.1




4 3
=@ 7 Do-(o )

OTBeT: AB = {_Lg _'53)

75

Haiitu npousBenenue matpuir A*B |, rie

4 3
=@ 2 P2 )
OrTBer: AB={_11 2'52)

OIIK-1.3.1

76

Haiitu npoussenenue marpuny A*B |, rie

4 -1 -4 23
a=(; T, U)B=(i —Uz)

OtBeT: AB = {:é ﬁ)

OIIK-1.¥.1

77

Haiitu onpenenutens 2-ro nopsiaKa MaTpULIbl

| 2 3
-3 7
OtBeT:29

O00cHYyiiTe KaK BBIYUCIIUTD ONPEAEIUTENb BTOPOTO
nopsKa.

Otget: 151 TOro 4To0b! BEIUMCIUTD ONPEAEIUTEND BTOPOIO
nopsiika Heo0X0AUMO U3 IPOU3BECHUS HJIEMEHTOB ITIaBHOM
JIMaroHaJlv BbIYECTh POU3BEICHUE 3JIEMEHTOB BTOPOil
(mo0OYHOM) AUaroHaaIn

OIIK-1.¥.1

78

Haiitu onpenenurens 2-ro mopsijKa MaTpUIIbl
2 3
i sl

Ortger:-22

O060cHYyiTe KaK BBIYUCIUTD ONPEAEITUTENb BTOPOTO
MOpsAJKA.

Otget: Jli1s1 TOro 4T00BI BEIUMCIUTD ONPEAEIUTEND BTOPOIO
nopsiika Heo0OX0AMMO U3 MTPOU3BECHHUS JIEMEHTOB IJIaBHOM
JMaroHaJlv BbIUECTh IPOU3BEICHUE 2JIEMEHTOB BTOPOil
(moboYHOI) AMaroHAIU

OIIK-1.¥.1

79

Haiitu onpenenurens 2-ro mopsijika MaTpUIIbl
1 -3
s Sl

OtBer:23

O06o0cHYyiTe KaK BBIYUCIUTD ONPEAETUTENb BTOPOTO

MOps KA.

Otger: 1115 TOro 4T0OB! BEIYUCIUTH ONPEAETUTEIs BTOPOTO
MopsAIKa He0OX0IUMO U3 MTPOU3BEACHUS FIIEMEHTOB TJIaBHOM
JIUarOHAJI BBIYECTh IIPOU3BEACHHUE DIIEMEHTOB BTOPOU
(moOoYHOM) AMaroHaIn

OIIK-1.V¥.1

80

Haiitn onpenenurens 2-ro nopsaka MaTpuIbl
7 4

—14 —B|

Otser:0

OO6ocHyiiTe KaK BEIYUCIUTH OMPEACIUTENh BTOPOTO
MOps KA.
Otget: ln1si TOro 4T0OBI BEIYUCIUTH ONPEACITUTEIh BTOPOTO

OIIK-1.¥.1




nopsiika HeoOX0AUMO U3 MTPOU3BEICHHUS IIEMEHTOB IJIaBHOM
JMaroHaJIH BBIYECTh IPOM3BEICHHUE 3JIEMEHTOB BTOPOH
(moboYHOI) AMAroHAIU

81

Haiitu onpeaenutens 2-ro nopsigka MaTpUIbI
3 2

10 3|

OtBeT:-5

OO0ocHYITE KaK BBIYHCIUTH OMPEICIUTENL BTOPOTO
TOPSIIKA.

Otget: Jl7s1 TOrO 4TOOBI BEIYUCIIUTH OMPECIIUTETh BTOPOTO
nopsiika HeoOXOAMMO U3 MTPOU3BEICHHUS JIEMEHTOB TJIABHOM
JMaroHaJld BEIYECTh MPOU3BEICHUE SJIEMEHTOB BTOPOI
(mo0oYHOM) AUaroHaaIn

OIIK-1.¥.1

82

1 2 -1
Jlana marpuia (3 1 2 )

4 -2 5
Haiigute anre6panyeckoe nomnoiaHenue Air
Otsert: 9

OIIK-1.¥.1

83

1 2 -1
Jlana matpuna (3 1 2 )

4 -2 5
Haiinure anredpandeckoe nononHerue Ai
OrtgerT: -7

OIIK-1.¥.1

84

1 2 -1
Jlana matpuna (3 1 2 )

4 -2 2
Haiinure anreGpandeckoe nononHeHue Asp
OrtserT: -5

OIIK-1.¥.1

85

1 2 -1
Jlana marpuiia (3 1 2 )

4 -2 3
Haiigure anredpanyeckoe nomnoiaHeHne A2z
OtseT: 10

OIIK-1.¥.1

86

1 2 -1
Jlana marpuna (3 1 2 )

4 -2 5
Haiinure anreGpandeckoe nononHeHue Aass
OtgerT: -5

OIIK-1.¥.1

87

CocTaBuTh ypaBHEHHE MPSAMON MPOXOIALICH Uyepe3 TOUKy
M(2,4) n neprneHAUKYISAPHONU IPIMO % = % OtBer
3amucarh B BUZC YPABHEHHS MPSIMOH C YTIIOBBIM

KO3 PHUIIHEHTOM.

OtBer: ¥y = —1.23x + 6.3

OIIK-1.V¥.1

88

CocTaBuTh ypaBHEHHE NIPSIMON MTPOXOIALIEHN UEPE3 TOUKY
M(1,-4) 1 nepneHIUKYISIPHOI MpSIMON —4x — 3y + 14 = 0.
OtBeT 3anucarh B BUJI€ yPAaBHEHUS NIPSIMOM C YIJIOBBIM
KO3 (HULIUEHTOM.

Ortser: v = 1.25x + 5,25

OIIK-1.¥.1

89

CocraBUTh ypaBHEHHE MIPAMOM IPOXOAAIIEH Yepe3 TOUKY
v o e ]

M(-1,-3) u meprien MKy IApHOH MpsMOlt ——~ = *—. OTBeT

3amycaTh B BUJE YPABHEHHS IPSMOH C YTIIOBBIM

KO3 PHUIHEHTOM.

OrBer: v = 1.25x — 1,75

OIIK-1.Y.1

90

CocTaBuTh YypaBHEHHUE MPAMOUN TPOXOAIIEH YEPE3 TOUKY
M(1,-1) 1 nepneHUKYISIPHOI psiMoid ¥ = —3x + 2. OTBeT

OIIK-1.¥.1




kod(urmeHToMm.
OrBer: v = 0.2x — 1,2

3aucaTh B BUJIC YPABHEHUS IIPSIMOM C YIVIOBBIM

Bompocsr (3amaun) s 3aueta / mudd. 3auera npeacraBieHsl B Tabmauie 16.
Tabauna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3auera

Ne i/t

[Tepedens BonpocoB (3amav) myist 3adeta / nudd. 3auerta

Kon
WHIUKATOpa

Y4eOHBIM [IJJTAHOM HE NPEAYCMOTPEHO

[lepedyenp TeM AJsl BBIIOJIHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOW pabOThI IMpEICTaBICHBI
B Ta0auIe 17.
Tabmuua 17 — IlepeueHp TeM /1JIsi BBRIIOJIHEHUsSI KYPCOBOT'O MPOEKTa / KypCOBOM paboThI

No /i [IpumepHBIi epeueHb TeM /ISl BBIIOJHEHUS! KYPCOBOTO ITPOEKTa/ KypCOBOH
- paboThl
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bonpocel s mpoBeneHHS MPOMEXKYTOYHOH aTTECTallMM B BHJE TECTHPOBAHUS

MpeACTaBICHBI B TaOmwuie 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIPOCOB JJIsl TECTOB

Ne n/mm [IpumepHBIii TepeueHb BOMPOCOB ISl TECTOB Koz
UHAMKATOpa
1 JlaHa MaTpuIa A = (SLLL ZL) 1) az
Eé anreGpandeckoe - 2) a2
P 3) au
nornosHeHue Az2 paBHoO. .. 1) -a VK-23.1
2 N3 npuBea€HHBIX MaTPUI G
oOpaTHbIE CYIIECTBYIOT Yy 1) (nal z)
MaTpuil. . . 0 0 a 12
2) (n 0 n:,)
0 0 ag
@y Oz Gy
3) ( 0 ax amy )
a 0 @y
4 Gy Oz g
) (”5: I ”5’) VK-23.1
3 Kakum meTooM MOKHO 1) I'. Kpamepa
pemuTh cuctemy, onpeaenurens | 2) K. @. I'aycca
OCHOBHOM MaTpHIIbl KOTOPOH 3) ¢ MOMOIIBIO OOPATHON MATPHIIBI
paBeH HYJIIO 4) 1106bIM CIOCOOOM YK-2.3.1
4 YcTaHOBUTE COOTBETCTBUEC Marpuna CJIY | Meton
pemenust CJIY
1) Marpurna A) Kpamepa
pa3mepa 3x4
2) b) I'aycca
Onpenenurens
MaTpUIbl =5
3) B) O6parnoii
Onpenenurens | MaTPULIbI
MaTpuib! =0 YK-2.3.1
5 CocCTaBUTh YpaBHEHHUE NMPSIMOK mpoxo el uepes Touky M(1,-1) u




MepHeHIUKYISIPHOU MpsMOH ¥ = —5x + 2. OTBET 3anucarh B BUJIE
ypaBHEHHUsI IPSIMOM C YIIIOBBIM KO3 PHULIEHTOM.

6 Bri6epute BepHYIO 1) cnoxuth
MOCJIEI0BATEIBHOCTh ACUCTBUM | 2) CIOXKUTh MHUMbIE YACTH
MIPU BBIYUCICHUH MOJTYJIS 3) BO3BECTH B KBaIpat
CYMMBI JIBYX KOMITJIEKCHBIX 4) CIOXUTH 1eUCTBUTEIbHbBIC YACTH
YHUCEIL. 9) U3BJIEYb KOPEHb YK-2.¥.1
7 CucreMa COBMECTHA TOTa U 1) 6osbme 1
TOJIBKO TOT/A, KOTJa. .. 2) paHr MaTpULbl CUCTEMBI paBEH
paHry paclpeHHON MaTPUIIbI
CHCTEMBI
3) panr paseH 0
4) panr paseH 1 YK-2.V.1
8 Jlns BekTopoB au b’ 1) BeKTOpBI MepHeHANKYISIPHBI
BBITIOJIHSKOTCS YCJIOBHS: 2) BEKTOPBI NapalIC/IbHBI
by by b 3) BEKTOpHI MapaJlICIbHBI
a, a, a 4) BEKTOPBI JIeXKAT HA OTHOMN
TOrJa ... psAMOI
YK-2.V.1
9 BexTopHoe mpousBenenue 1) KonTuHEapHO MIIOCKOCTH, B
BEKTOPOB 51/1 b_'_ 3TO BEKTOpP... KOTOpOfI JICKAT ICPEMHOKACMBIC
BEKTOpa
2) nepneHIuKyISpHBIN JI0CKOCTH,
B KOTOPOI1 JIe)KaT MepeMHOKaeMbIe
BEKTOPBI
3) HyneBoi
4) coBmaaImui ¢ OAHUM U3
[IEPEMHOKAEMBIX BEKTOPOB YK-2.¥.3
10 PaccrosiHre OT TOYKH J10 1) %
IUIOCKOCTU MOXKHO BBIYMCIUTD 9 —AikatBiB+CiCy
o ¢popmyIe... (AT4ET 4] [A2eBE e
3) Axy +4?“1'“-:-cz,1+ﬂ
JAZ+BE 48
Am+BEn+Cp
) JATEEE +C2 mE +ntepe YVK-2.V.3
11 I'eomeTprueckoe MECTO TOUEK 1) runep6onoit
IJIOCKOCTH, CyMMa paccTossHUM | 2) mapaOosioit
OT KaXJI0 U3 KOTOPBIX J0 IBYX | 3) OKPY>KHOCTBIO
TaHHBIX TOYEK ATOU TIOCKOCTH | 4) DITHIICOM
€CTh BEIMYMHA MMOCTOSIHHAS,
Ha3bIBAETCH. . . YK-2.¥.3
12 Haiitn ypaBHEHME IPSAMOH, 1) I_—? === ?
npoxo et uepe3 Touky A(- Q) Xl _yii_ z+4
1;2;4), nepneHAuKyIsIpHO 3) 21 _¥_ s
IJIOCKOCTH 2) L’i _ -_ _ &
3X-2y-4z+1=0 -3 -2 -a YK-2.¥.3
13 Pemnteh cucremy nMHEHHBIX 1) x=0, y=1, z=-3
ypaBHeHu# MeTonoM ["aycca 2) x=0,y=1,2z=-2
;f +y ++23= =2 10 3)x=0,y=-1,2=2
X =y z = — —_ —_ _
—x +J2r —z=5 4)x=0,y=-1,2= -2 YK-2.B.2
14 Bbl4nCINTD 1) (_1 _ﬁ)
§ 3G 3) L
1 2/%3 2 VYK-2.B.2




7 2
2% o
3)(; )
(% 2)
15 Nana marpuma 4 = (.0 02). | 1) az
e 5 - 2) -ar
€ anreOpandeckoe 3) an
nornosiHeHue Azl paBHo. .. 4) -a VK2B.2
16 Marpuna Al HaswBaercs DA A=A41
oOpaTHO# MaTpuIiie A, eciu 2)Ah-A =1
BBITIOJIHSETCS YCIIOBUE A A=A A" =E
4) A A=0 YK-2.B.2
17 CKalspHBIM IPOM3BEIECHUEM 1) ldl||arecosa
JByX HeHyJIeBbIX BekTopos au b’ | 2) 1dl|5|ctga
HA3bIBAETCS YKCIIO, PABHOE. .. 3) lal|p|cosa
4) 1él|5tga OIIK-1.3.1
18 Yemy paBHO CMEIIAaHHOE 1)0
IIPOM3BE/ICHHE BEKTOPOB a ba’ g; 12
4)2 OIIK-1.3.1
19 I'eomeTrpuueckoe mecto Touek, | 1) mapabomy
KOTOPBIE XapaKTEPU3YIOT 2) OKpYHOCTb
AKCIICHTPUCHUTET € >1 3) runep6oiy
TIpeiCTaByIsieT coO0oM 4) snnunc OIIK-1.3.1
20 OTHOIIEHHUE = HA3BIBAETCA. .. 1) neiicTBUTENHHON OCHIO
’ 2) acuMnTOTOMN
3) 9KCLEHTPUCUTETOM
4) hokanbHBIM painycoM OIIK-1.3.1
21 OrmpenenuTh Kakoe ypaBHeHue | 1) x* +y* —8x =0
JIMHUHM COOTBETCTBYET 2)x = —i J25 -y
napabore. .. 3) —2x% +3y% — 4x + 15y +4 =0
4) x+4y—-2y"—=5=0 OIIK-1.Y.1
22 Pemnth cucremy NTMHEMHBIX 1) x=0, y=1, z=-2
ypaBHeHHI MeTosoM ['aycca 2) x=0,y=-1,z=2
-;_r-l_—rj:l_f E::z 2— 10 3)x=0,y=1,2= 2
—x+2y—z=-3 4) X_01 y= -1’ z=3 OIIK-1.V.1
701 -7 0
2 A b5 o) 20 )
Lo1rs 2 3G 5 95 ) OIK-1.Y.1
24 [Mpsamoiiy =-2x + 1 1) (0; 3)
MIPUHAIICKHAT TOYKA 2) (-1;3)
3) (2;3)
4) (-2; 5) OIIK-1.V.1

o0OydeHus1, IpecTaBIeHbl B Tabmuie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

[lepeueHb TeM KOHTPOJBHBIX PabOT MO TUCHUIUIMHE OOYyYaIoUIUXCsS 3a0YHOM (OPMBI

Ne i/t

[lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmotpeHo




10.4. Metoauyeckue  MaTepHalbl,  ONPEACIAIONIME  TMPOIEAYPHl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOMMX dSTanmbl (HOPMUPOBAHHS KOMIIETCHLUH, COAEpKarcs B
JIOKAJbHBIX HOpPMAaTHBHBIX akTax [ YAII, periaMeHTHpYRIIUX TMOPSAOK W TPOLEIYPY
MPOBCACHUA TCKYILICTO KOHTPOJIA YCIICBACMOCTH U HpOMe)i(YTOqHOﬁ arrecraiuu 06yan01uHx051
['YAIL

11. MeTOI[I/ILIeCKI/Ie YKa3aHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JUCHUITJIMHBI

11.1. Meroauueckue yka3aHus i OOy4yaroIIMXCs [0 OCBOEHHMIO JIEKLIHOHHOTO
marepuana

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JOTUYECKH CTPOMHOE, CHUCTEMHOE,
riny0oKkoe M sICHOE H3JIOKEHHEe ydeOHOro Martepuana. HasHaueHue COBpEMEHHOW JEKLUH B
paMKax TUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 110 TEME, a B OCBOCHUHU
(GyHIaMEHTaIbHBIX Mpo0JeM AMCUMIUIMHBL, METOJOB HAay4YHOIO I[IO3HAHUS, HOBEHIINX
JOCTHDKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIUs BBINOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOEHUH 00YYarOIUMUCS JEKIIMOHHOTO MaTepHaia;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

—  IIOJIyY4€HHE OIbITA TBOPYECKOH padOThI COBMECTHO C IIPENOJABATEIEM;

— pa3BuTHE TPOPECCHOHATBHO-NIENOBBIX  KayecTB, JIOOBH K TPEAMETY H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsIBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJYy4YEHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofbl;

— HAY4YUThCS METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACIATH TIJIaBHBIE MBICIU U
MOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, MOBTOPSATh HUX B  Pa3IMUHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOI'O IOHUMAaHHUs BCEX HEOOXOUMBIX TEPMUHOB U TOHSATHH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATHCA JIEMOHCTpalMed CIajijoB U
UCMOJIb30BAaHUEM DA3laTOYHOIO MaTepuajna IMpH TNPOBEIEHUM KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AETbHBIX TEMATHUK I10 IUCHUIUIMHE.

CrpyKTypa npeaocraBiacHus JEKIHOHHOIO MaTepuaa:

— TIOCTAHOBKA 3aJayu;

— OCHOBHBIE CBEJICHUS 110 TEME JIEKLIUU;

—  pe3yabTaThl U BHIBOJBIL.

11.2. Metoauveckue yka3zaHus Uisi OOydYalOMIUXCS O TPOXOXKACHUIO MPAKTHUUYECKUX
3aHATHI

[IpakTHdeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX ()OpPM OpraHU3alHMH y4eOHOTO
mpoIiecca, 3aKJIFOYArOIIasICsl B BHITOJHEHUH O0YYAIOIIMMHUCS T10]T PYKOBOJICTBOM TIPETIOIaBaTEes
KOMIUIEKCa Y4eOHBIX 3aJaHUil C 1ENbI0 YCBOSHHUS HAYYHO-TEOPETHYECKHX OCHOB YyueOHOM
JTUCIUTITMHBI, TPUOOPETEHUS] YMEHUIM U HaBBIKOB, OITBITA TBOPUYECKOM JACSITEIHBHOCTH.

[enpro MPaKTUYECKOTO 3aHITUS I 00YYaIOIIErocs sIBIsIeTCS MPUBUTHE 00yYarOIIUMCS
YMEHHUH U HaBBIKOB MPAKTUYECKOU IESITEIBHOCTH MO U3Yy4aeMOU TUCIUILIINHE.

[Tnaaupyemplie pe3yabTaThl MPU OCBOCHUU O0YUYAIONTUMCS MPAKTUYECKUX 3aHITHIA:

— 3aKkperuieHue, yriayOJeHue, paciiupeHre M JAeTaju3alus 3HAHWN TMpU PEIICHUU
KOHKPETHBIX 3a]1a4;



— pa3BUTHE T[I03HABATEJbHBIX CIOCOOHOCTEH, CaMOCTOSTEIbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YCHUS KOHKPETHOH y4yeOHOM
JUCIUIINHBI,

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TOJYYEHHBIX 3HAHUN JJIs
BBITIOJIHCHMS 3aIaHHUIL;

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

TpeOoBanust K IPOBEICHUIO TPAKTUYECCKUX 3aHATUN

CTpyKTypHBIMH 3JIEMEHTAaMH IPAKTHYECKOTO 3aHATHS SIBIIAIOTCS: BBOJHAs YacTb,
OCHOBHAsl YacTh, 3aKJIFOUYNTEIbHAS YaCTh.

BBoanas gacte oOecriednBaeT MOATOTOBKY CTYICHTOB K BBIITOJIHEHHIO 3aITaHHIA PaOOTHI.

B ee cocraB BxomsT:

— (opMynupoBKa TEMBbI, LIENICH 1 3a/1a4 3aHSITHUS;

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

—  CBS3b C APYTMMHU pa3jieliaMy Kypca;

—  HBII0)KEHHE TEOPETUIECKUX OCHOB;

— pa3bsCHEHWE METOJIOB U PUEMOB BBITIOIHEHUS 3a/1aHHI;

— TpeboBaHUsI K pe3yibTaTy padoThl;

— HMHCTPYKTaX 10 TEXHUKE OE30M1aCHOCTH;

— TPOBEpKa FOTOBHOCTH CTYJICHTOB;

— 1poOHOE BHINIOJIHEHUE 33/I1aHHI;

— yKa3aHWus 110 CAMOKOHTPOJTIO.

OcHOBHas 4acTh TMPEATOaraeT CaMOCTOSTEILHOE BBIMTOJHEHHUE 33/aHUI CTYJICHTaAMHU.
OHa MOKET COMPOBOXKIATHCS:

—  JIOTIOJIHUTENIbHBIE Pa3bsICHEHUS IO XOAY pabOThI;

— yCTpaHEHHue 3aTpyIHEHHI;

— TEeKyIIUH KOHTPOJIb U OLIEHKA Pe3yJIbTaTOB;

—  nojaJepXkkKa paboToCcocOOHOCTH TEXHUUYECKUX CPE/ICTB;

—  OTBETHI Ha BONPOCHI CTY/JICHTOB.

3aKII0YUTENbHAS YaCTh COIEPIKUT:

— T0/IBEJICHHE UTOTOB 3aHATHA (aHAJIU3 YCIEXOB U HEJOUYETOB);

— OILleHKa pa0OoThl OT/IENbHBIX CTY/IEHTOB;

—  OTBETHI Ha BOIIPOCHI;

— PEKOMEHJALMU MO YCTPAaHEHMIO TPOOEIOB B 3HAHUIX M HAaBbIKaX;

— cOop OTUETOB ISl IPOBEPKH;

— wuHbopMamuMs O TOATOTOBKE K CIEAYIOLWEMY 3aHATHIO (BKJIIOYas CIHCOK
JUTEPATyPHI).

BBomHas M 3aKiIOYUTENbHAS YaCTH MPAKTHUECKOTO 3aHSATHS MPOBOAATCS (PPOHTAIBHO.
OcHOBHas 4acTh BBIIOJHIETCS KaKIBIM CTYJICHTOM WHAMBUIYalbHO. JIOMYCTUMO COBMECTHOE
BBINTOJIHEHHNE B KOMAH/IE, €CITH 3TO MPEyCMOTPEHO.

11.3. Mertoauyeckue ykazaHus JUIsi OOYYaIOIIUXCS MO MPOXO0XKIESHHIO CAMOCTOSITEITHHOM
paboThI

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00y4arOUIMiica BBIMOIHIET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
YUaCTHA.

B mporecce BBIMOMHEHHS] CaMOCTOSATEILHON paboOThl y oOydarorerocs (GopmMupyercs
nenecooOpasHoe IIaHUPOBaHUE paboyero BpeMeHH, KOTOPOE MO3BOJISIET eMy pa3BUBaTh YMEHUS
Y HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU NMPUOOpETaeMbIX 3HaHMI, 00ECreurnBaeT BBICOKUI



YPOBEHb YCHEBAEMOCTH B TMEpPHOJ OOy4YEeHHs, IMOMOTaeT TMOJIY4YUTh HABBIKM IIOBBIILICHUS
npo¢eCCHOHATBHOTO YPOBHSI.

OCHOBHBIMU METOJUYECKHMMH MaTepHallaMd, HaNpaBISIOLIUMU  CaMOCTOSITEIIbHYIO
paboTy 00ydJaromuxcs, SBISIOTCA UCTOYHUKH M3 MEPEYHs MEYaTHBIX U AJIEKTPOHHBIX YU4EOHBIX
u3JlaHuil, yka3aHHbIXx B Tabmuue 8. Kpome »3Toro, oOydwarommuiics MOXKET MOJIb30BaThCs
AJIEKTPOHHBIMU pecypcaMu, YKazaHHbIMU B Tabmumax 9 u 11.

11.4. Metoauueckue yKa3aHus Juisl 00y4aroIuXcsl 110 IPOXOXKAECHNUIO KOHCYJIbTAllUH.

ITo n3ydaemoil AUCHUIIIMHE TPOBOJATCS CIIEIYIOIIME BUJIbl KOHCYJIbTALMH:

KoHcynpranus nepes 3k3aMEHOM - IIPOBOJUTCS C LIEJIBIO:

— YTOYHEHHS OpraHU3alMOHHBIX MOMEHTOB;

— CHUCTeMaTH3aliM 3HaHUM;

—  OTBETHI Ha BONPOCHI, BBI3BIBAIOIINE TPYIHOCTH IPH MOATOTOBKE K IK3aMEHY.

Koncynpranus umeer Qopmy JeKIUHM, IOCIE KOTOPOH IpernojaBaTesib OTBEYaeT Ha
BOIPOCHI CTYJICHTOB UJIU B BUE Oecelbl B popme "oTBeT-Bompoc'.

Koncynbraius co caboycrneBaromuMe CTyICHTaMU - TPeIHa3HAUYCHA IS

— JIUKBUJAIWU MPOOEIIOB MPH U3YYCHUU TUCIIHUILINHEI,

— pa3bSCHEHUS CIIOPHBIX BOIIPOCOB U BOIIPOCOB, HAMOOJIEE CIIOKHBIX JIJISl H3YUYCHUS;

—  3aKpeIUICHUS MPOUICHHOTO MaTepraia;

— JIMKBHUJAIMYU aKaJIEMUYECKUX 3a]I0JKCHHOCTEH.

[TpoBomuUTCST peryssipHO COTJIACHO rpaduKy KOHCYJIbTALMK IperojaaBatels (He pexe 1
pasa B 2 HEJEeNH).

KoHcynmpranmmss 10  NOPOEKTHOM W HAyYHO-UCCIIEJOBATEIbCKOM  JESATEIBHOCTH
00y4aroImuxcs - MPOBOAUTCS C LIENbIO:

—  pacUIMpeHHus HayYHOro Kpyro3opa o0yJaroImuxcs;

—  paccMOTpEHUS BOIPOCOB, HE BKIIOYEHHBIX B IPOrPAMMY M3y4aeMOU TUCIUIUINHEI;

— yrayOJIeHHOTO U3yueHHs MaTepualia Kypca;

— mnomomM oOyyaromuMMcsi B TMOJrOTOBKE HAy4HbIX CTaTel W JIOKJIAZoOB Ha
KOH(EepeHIINY;

— TOJATrOTOBKH K YYacTHIO B KOHKYpCax U OJIMMITHNAJAX.

ITpoBOUTCST peryyisipHO COIJIacHO rpaduKy KOHCYJbTAllMi IpernoaaBaTesiss WIH 10
YCTHOM JJOTOBOPEHHOCTH MKy 00y4aroIIUMCS U NIPETIOAaBaTENIEM.

11.5. Meroauyeckue ykazaHUs I OOYYArONIUXCS TIO TMPOXOXKIACHUIO TEKYIIEro
KOHTPOJIS yCIIEBAEMOCTH.

Texkynuil KOHTPOJIb YCHEBAEMOCTHM NPEIyCMaTpPUBAET KOHTPOJb KayecTBa 3HAHUU
00yyaromuxcs, OCyIIECTBISEMOr0 B TEUEHUE CEMecTpa C IIEeJbI0 OIEHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIMHBL. HeBbinonHeHne Tpe6oBaHWi WM UX YaCTH M0 MPOXO0XKACHUIO TEKYIIIEr0 KOHTPOJIS
YCIEBAEMOCTH IIPU YCHEIIHOM MPOXO0KJIEHUU NPOMEKYTOUHOW aTTECTALlMM MOXKET MPUBECTH K
MOHM)KEHUIO UTOTOBOW OIICHKH.

Bo3MoXxHBIE METOBI TEKYIIETO KOHTPOJIS:

—  YCTHBIM OIIPOC Ha 3aHATHSIX;

— cHucTeMaTudecKas IPOBEpKa BBIIOJIHEHNS MHANBUIYAJIBHBIX U JOMAIIHUX 33JaHHH;

—  3alIUTa OTYETOB M0 JIA0OPaTOPHBIM paboTam;

— TpOBEJEHHE KOHTPOJIbHBIX paboT;

— TECTHPOBAHME;

—  KOHTpOJIb CAMOCTOSITENIbHBIX PaloT;

— IpOBEJEHHE KOHTPOJBbHBIX PadOT;

—  BBIIOJHEHHUs KOHTPOJIbHOM pabOThI 3204YHUKOB;



—  KOHTPOJIb KYPCOBOTO MPOCKTUPOBAHUS;

—  KOHTPOJIb BBIITOJIHEHHSI KYPCOBBIX PadoT;

— JIOKJIaJ] Ha HAYYHOH KOH(EPEHIIHH;

— HaIlMCaHWEe HAYYHOW CTAThU.

KoHTponb ocyIecTBisieTcss IMyTeM TPOBEACHHUS OIMPOCOB, IMPOBEPKH BBIMOJIHCHUS
3aJjaHUl Ha TIPAKTUYECKUX 3aHATUAX. [IpermomaBaTenieM OCYMIECTBISICTCS TEKyIas OIICHKa
chopmupoBanHocTH uHauKaropoB YK-2.3.1, YK-2.V.1, YK-2.V.3, YK-2.B.2, OIIK-1.3.1, OIIK-
1.Y.1. JlaTel TpoBemeHUs TEKYHIEro KOHTPOJS IO YKa3aHHBIM 3aJaHUsIM COOOIIAITCS
oOydaromumcst 3apanee. CTyJCHT JOKEH BBIMOJHHUTH BCE TPEIYCMOTPEHHBIC KOHTPOJIHHBIC
MEpOTPUATHS HE TMO3/IHEE YKa3aHHOTO CpOKa. Pe3ynbTaThl TEKyIIEro KOHTPOJS YYHTHIBAOTCS
IIPH [IPOBEICHUU TIPOMEKYTOYHOM aTTECTAIINU.

11.6. Meroauueckue ykazaHus sl 00y4arOUIHXCs 10 MPOXO0KACHUIO TECTUPOBAHHUS.

Hcnonb30BaHre TECTOBBIX 3aJaHHI BO3MOXKHO KakK MPHU TEKYyIIEM KOHTpPOJe, Tak U Mpu
NPOBEICHUN MPOMEKYTOUYHOM AaTTeCTaldu. TecThl MOTYT INPOBOAWUTHCS KaK B TIHChMEHHOMN
dbopMe, Tak U ¢ UCTIOTB30BAHUEM IIEKTPOHHBIX CPECTB O0yUEHUSI.

MOXHO BBIIEIMTH OCHOBHBIE YpPOBHHM TECTa, B KOTOPBIX IPOBEpKa BO3pACTaeT OT
KOHTPOJISI 3HAaHUM (MHAMKATOP TOCTHXKEHUSI KOMIIETEHIIMU - "3HaTh'") 10 MPUMEHEHHS] HaBBIKOB
OpU PELICHUH THUIOBBIX M HETHIOBBIX 33434 ((MHIMKATOPHl JOCTIKCHHS KOMIETCHIUH -
"ymetp" u "Brnagets"):

— llepBblit ypoBeHb - y3HABaHUE paHEe U3yUYEHHOTO MaTepHana;

— Bropoil ypoBeHb - pENpOAYKTHBHBIN - B 3aJaHUSX HE COJEPIKUTCS MaTepuana Jjs
OTBETa WJIM € €ro M3BJeueHHe TpeOyeT HE TOJBKO 3allOMHHAHHS Marepuaja, HO M €ro
MOHUMaHUA (II0JICTAHOBKA, KOHCTPYKTUBHBIN TECT, TUIIOBAA 3a/1a4a);

— Tperuit ypoBeHb - HETHIOBBIE 33Ja4YM MOBBIIMIEHHOW CIIOKHOCTH, AJIS KOTOPBIX
TpeOyeTcsi CaMOCTOSITEThHOE HAX0XKIEHHE METOJIOB PELICHHUS;

— CMemaHHbIH - UCTIOIB30BaHUE SJIEMEHTOB BCEX TPEX YPOBHEH ISl IPOBEPKH Pa3HBIX
WH/INKaTOPOB JTOCTH)KEHUSI KOMITETCHIINH.

Kpurepun oueHnku TecToBbIX paboT Oazupyrorcs Ha 100-GanpHON ILKaje COIIACHO
Tabmuue 14:

— wMeHee 51 - "He 3auTeHO" UMM "HEyOBIETBOPUTENBHO" (2);

— o151 10 69 - "3aureno" wim "ynoBaeTBopuTeNbHO" (3);

— o1 70 10 89 - "3aureno" wiu "xopomo" (4);

— 0190 10 100 - "3aureno" unu "orau4Ho" (5).

11.7. Metoauyeckue ykazaHus IJisi OOYYarONIUXCs 1O MPOXOXKICHUIO MPOMEKYTOTHOU
aTTECTALUU.

[IpomexyTounas  artectanus  OOydaloIIUXCs  NpeAycMaTpUBaeT  OLIEHHWBAaHUE
IPOMEXYTOUHBIX M OKOHYATENBHBIX Pe3yJIbTaTOB 00yueHHs 1Mo aucuuruinHe. OHa BKIIIOYAeT B
ceost:

9K3aMeH — (popMa OIEHKHM 3HAHHM, MOJyYEeHHBIX OO0YYaroIMMCS B MPOILECCe M3YUEHUS
BCEH TUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHONU pabOThl, CIIOCOOHOCTH MPUMEHSTH
UX JUIsl pEIIeHHs MpaKTUYECKMX 3aJad. OJK3aME€H, KaK IPaBWJIO, IMPOBOIAUTCS B IEPUOJ
AK3aMEHAIlMOHHOW CECCHUM U 3aBEpIIAETCs aTTECTAIMOHHOM OIEHKOW "oTiamuHo", "xopomo",
"y 10BIETBOPUTENBHO", "HEY10BIETBOPUTEIBHO".

DK3aMeH MPOBOAMTCA B YCTHOH (hopMe B BUAE OTBETAa HAa BOIMPOCHI 3K3aMEHAI[MOHHOTO
ouera.

DK3aMeH MPOBOAUTCS B TUCbMEHHON (hopMe B BUJIE TECTA.

B cnyyae auctaHIIMOHHON (hOpMBI MPOMEXKYTOYHON aTTECTAIlH, 9K3aMEH MPOBOIUTCS B
BU/JIE T€CTA C IPUMEHEHUEM CPEJICTB ANEKTPOHHOTO 00YUECHHUS.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI
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N3MEHCHHI 1
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JlaTa 1 Ne
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