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1 HEJIX U 3AJAYU OCBOEHUSA JUCIATIIJINHBI
1.1 Ileanb ocBOEHUS M CHMIIJIMHbI

Henpto mnpenomaBanust u u3ydeHus aucimminasl b1.0.06  «AnrebGpa» sBusercs
OBJIAQZICHUE CTYJICHTAaMH MaTeMAaTHYECKHUM alllapaToM, MPUMEHSIEMBIM B (yHIaMEHTAIBHOM
MaTteMaThke W HMHPOPMATHUKE, U CIYXAIMM OCHOBOH sl pa3paboTku MHGOPMAITMOHHBIX
TE€XHOJIOTHUM.

1.2. 3agaun JUCHUILINHBIL.

CTyneHT JoJIKeH 3Hamb OCHOBHBIC TMOHATHUS, METOIbI, AITOPUTMBI U CpeJICTBA anreOpsl;
yMemb TPUMEHSTh TEOPUH, METO/IbI, AITOPUTMBI AITe€0pPbl; 81a0emb 3HAHUSIMA TEOPUH, METOIOB,
aJITOPUTMOB aJIreOphl 7S PELIEHUs TEOPETUUYECKUX NMPo0iIeM (pyHIaMEeHTaIbHON HHPOPMATUKU
U IIPAaKTUYECKUX 3a7a4 NH(POPMALMOHHBIX TEXHOJIOTUH.

1.3. MecTo TUCHMIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHON POrPpaMMbl

Anrebpa OTHOCSITCS OTHOCUTCSL K 00s13aTenibHO# yacT bioka 1 «/{ucturinaet (MoLyin)»
y4ueOHOro 1uiana. JlJis u3ydeHusl TUCHUIUITHHBI HE0OXO0IMMO 3HaHHE 00s3aTeTbHOr0 MUHUMYyMa
COJIepKaHUsI cpeHero oOpa3oBaHMs, B OCOOCHHOCTH MAaTEMAaTHKH W WHPOPMATHKU. 3HAHHS,
MOJIydaeMble TIPH HM3YyYCHUHW alnreOphbl, HUCIHOJB3YIOTCS IPU HM3yYCHUH BCEX JIHUCIUIUIHH
poeCCHOHAITBHOTO IUKJIA Y4eOHOro MiiaHa OakajaBpa.

1.4 IlepedyeHb NJIAHMPYEMBIX Pe3yJabTATOB OO0y4YeHHUS 1O JAUCHHUILIIMHE
(MoayJ/110), COOTHECEHHBIX ¢ IUIAHMPYEMbIMH Ppe3yJabTAaTaMH OCBOCHUA
00pa3oBaTe/IbHOI MPOrpaMMBbl.

N3yyenune nanHoN yueOHON AMCUMITIMHBI HAPaBiIeHO HAa (OPMUPOBAHUE Y

00yJaronmxcs 00IeKyIbTYPHBIX/00MIenpoheccnoOHaTBHBIX/TPO(ECCHOHATBHBIX KOMIETEHIIUH
(OK/OIIK/TIK)

PesynbTaThl 00yueHuUs M0 TUCHUIUIMHE
Kon u HanMeHoBaHue nHAMKaTOpa*® (3naem, ymeem, énadeem (HAGbIKU U/UTU ONbIM
desstmenvHocmu))

OIIK-1. Cnioco0eH npuMeHATH GyHIaAMEHTANbHbIC 3HAHUS, IOJIyYeHHbIE B 001aCTH MATeMaTHYEeCKHX U
(1J1M) eCTeCTBEHHBIX HAYK, H HCI0JIb30BATH HX B NPO(eCcCHOHATBLHOI 1eATeIbHOCTH

OIIK-1.1. 3HaeT OCHOBHBIE TTOJIOKEHUS U 3HaeT OCHOBHBIE MOJIOKEHHS ¥ KOHIISTIIUHU (TIOHATHS,
KOHIIEHIINU B 00JIaCTH MaTEMaTHUECKUX U METOJIbl, aJITOPUTMBI aNreOphl) CBA3aHHBIE ¢ HHPOPMATHKON
€CTECTBEHHBIX HayK, ba3oBble Teopun 1 HCTOPHK | ¥ HH(POPMAIMOHHBIMU TEXHOJIOTHSMU; Oa30BbIe

OCHOBHOT'0, TEOPUU KOMMYHHKAIUHN; 3HAET OTIpEIEIEHHs, TEOPEMBI AJIT€OPBI.

OCHOBHYIO TEPMHMHOJIOTHIO

OIIK-1.2. YMmeeT oCyLIECTBIATh NEPBUYHBII YMeeT ocymecTBISATh IEPBUYHBIN cOOp M aHaIM3 MaTepuala B
cOop ¥ aHaNM3 Marepuasia, HHTEPIPETUPOBAThH 00J1acTH MPUKJIIATHOM anreOpbl, HHTEPIPETUPOBATH
pa3uYHbIE MaTEMaTHYEeCKHE 00bEKTHI MHOYXECTBO Pa3JIMUYHBIX MAaTEMaTHUYECKHX 0OBHEKTOB B

TEepMUHAX AITeOPANICCKUX CTPYKTYP.

OIIK-1.3 Nmeet npaKTHIECKUH OIBIT PabOTHI C NmMeeT npakTHUECKU ONBIT PELIEHUS] CTAHJAPTHBIX 3a1a4
pelIeHneM CTaHIapTHBIX MaTEMaTHIECKHUX 3a/1ad | JIMHEWHOW W MPUKJIQAHON anreOpsl M MPUMEHEHUS €ro Juis
W TIPAMEHSIET €r0 B MPO(ECCHOHATBHON pelIeHNs TEOPETHUECKHUX 1 MPUKJIAAHBIX 33/1a4 B 00JIaCTH
JIeATeTbHOCTH MH(POPMAITMOHHBIX TEXHOJIOTHH.

PeByJ’ILTaTLI 06y‘leHI/IH 0 JMCHUIUIMHE NOCTUTAOTCA B paMKaX OCYIICCTBIICHHUA BCCX BU10B KOHTAaKTHOU B
CaMOCTOSITSILHOM pa6OTI>I 06yqaronmxc;1 B COOTBCTCTBHHU C YTBCPIKACHHBIM y‘IC6HLIM IIJIAaHOM.



Nunexe Conepxxanue B pesynbraTe n3ydyeHus: yueOHON AUCIUILIMHBI

CBSI3aHHBIC C
WHPOPMATUKON U
MH(POPMAITUOHHBIM
Y TEXHOJIOTHSIMH.

Ne
. | Komme- KOMIIETEHIIUU oOyyatromuecs JOJKHBI
" | TeHnUH (n1n e€ yacTH) 3HATH yYMeThb BJIaJIeTh
1 OIIK-1 | Cnocoben npumeHsTh | 0a30BbIE MPUMCHSATh METOJaMH PELICHUS
(GyHnamenTanbHbIe OonpeaeneHusl, OIIPENETICHHUS, CTaHIapTHBIX 3a1a4
3HaHUA, IMOJTYUCHHBIC B TeOpeMBI aJIrerLI; TCOPEMbI, METOAbI HHHCI‘/’IHOI‘/’I u
obnactu OCHOBHBIE anreGpel TPUKIATHON
MAaTE€MaTHYCCKUX U JI pCUICHUA 3aaa4
TIOJIOKEHUS 1 JULA pettier A anreOpbl B o0JiacTu
(WITH) eCTeCTBEHHBIX JIMHEHHOU U
KOHLICTILINH o MH(OPMAITMOHHBIX
HayK, 1 UCIIOJIb30BAaTh MPUKIaTHOU aﬂrerLI . o
X B (TIOHSITHS, METOJIBI, TEXHOJOTHH.
poQeCCHOHATBHOMI aJrOpHTMbI)
eATEIIbHOCTH. anre6pbl

I/IH,HI/IKHTOPI)I JOCTHIXXCHUA KOMHGTGHHI/Iﬁ CUHUTAKOTCA C(l)OpMHpOBaHHI)IMI/I npu JOCTUIKCHHUN

COOTBCTCTBYIOIIUX UM PE3YyJIbTATOB O6yq€HI/I$I.

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI
2.1 Pacnpenesienue Tpy10€MKOCTH AUCHHUILIMHBI 110 BUAAM padoT

OO6mast Tpyno€MKOCTh ITUCHUILUIMHBI cocTaBiser 9  3ad.en. (324 wyacoB), ux

pacrpezesieHue 1o BuaM padoT MpeICTaBlIeHO B Ta0IuUIIe

dopma 00ydeHNS
Ounas OYHas OYHas
Bun pabotsr Beero
4acoB 1 2 X X
CEeMECTp | CeMecTp | CceMecTp Kypc
(dacwr) (dacwr) (dacnl) (dacwr)
KonTakTHas padora B Tom uuciae:| 162,8 90,5 72,3
AyauTOpHBbIE 3aHATHUSA (BCEro): 152 84 68
B tom uncie:
3aHATHS JTEKIMOHHOTO TUIIA 84 50 34
3aHATHSA CEMUHAPCKOTO TUIIA
(ceMHHapBI, MPAKT. 3aHITHSI)
JlaGopaTopHble 3aHITUS 68 34 34
HNuas koHTpOJIbHAsA paboTa 0,8 0,5 0,3
KoHTtposs camocTosATenpHON 10 6 4
paboThI
[Tpomexyrounas arrectarus (MKP) 0,8 0,5 0,3
CamocTosiTesibHAs1 padoTa 80,8 53.8 27
B Tom uucie:
Kypcosas pabora
Ilpopabomka yuebHozo 45.6 30.8 15
(meopemuyieckoeo) mamepuania ’ ’
Buinonnenue unousuoyanvuvix
3a0aHuti (n002omoeKa
coobwenull, npezeHmayutl)
Pechepam




dopma 0OyueHus

Ounas odvHas ovHas
Bun pabotsr Beero
4acoB 1 2 X X
CEMECTp | ceMmecTp | CEeMECTp Kypc
(uacer) (uacer) (uacer) (uacer)
Iloozomoexa k mexyuemy 37 1 10
KOHMPOJIIO
KonTtpoan: 3x3amen 80,4 35,7 44,7
o B 4yac 324 180 144
ast
TpyaOeMKOCTh | B T'q';;gfg‘ma” 166.8 92,5 74,3

2.2 CTpyKTYypa M CUMILINHBI:

Pacnipenenennie BU0B yueOHOM pabOTh U UX TPYAOEMKOCTH IO pa3zAeiaM JUCUUTIIUHEL.
Paznenbl nucuuIuInHbL, H3y4aembie B 1-2 cemecTpax (ouras ¢hopma)

Paznenel nuctunnunel, n3yyaemsie B 1 cemectpe.

No HaumeHoBanue paznienon KommuecTBo yacos
paszena Bcero | Aynutopnas pabora | Bueayauto
pHas
pabota
JI JIP KCP CPC
1 2 3 4 5 6 7
1 Beenenue. Anredpandeckue 9.8 2 7.8
CTPYKTYPBHI.
2 KommnekcHble uncna 18 4 6 8
3 Jluneiinas anre6pa 42 14 14 2 12
4 BekropHnas anrebpa 10 2 2 6
5 OCHOBBI TEOPUH IPYIIT 24 10 4 2 8
6 OCHOBBI TEOPUH KOJIEI] 18 8 4 6
7 Koneunsie nosist 22 10 4 2 6
[ToaroToBKa K TEKYILIEMY KOHTPOJIIO 53,8
UKP 0,5 0,5
Koumponw (3auem, sxzamen) 35,7 35,7
HUmoeo: 180 50 34 6 90




Paznensl nuctuIinHbl, n3ydyaemele BO 2 ceMECTpE.

No HaumeHoBanue paznienon KonmyecTBo yacos
paszena Bcero | Aynutopnas pabora | Bueayauto
pHas
pabota
JI JIP KCP CPC
1 2 3 4 5 6 7
8 JIuneliHbIe MpoCTpaHCTBA 38 14 14 10
9 JInHelHbIe onepaTopsl 44 16 14 2 12
10 KBanpaTtuunbie Gpopmbl 17 4 6 2 5
IToaroToBKa K TEKyIHIEMy KOHTPOJIIO 27
UKP 0,3 0,3
Konmpons (Dxzamen) 44,7 44,7
Hmoezo: 144 34 34 6 70

[Ipumeuanue: JI — nexuuu, I13 — npakrnuyeckue 3ansTus / cemuHapsl, JIP — naGoparopHbie
sansTus, CPC — camocrositenbHas paboTa CTyaeHTa

2.3 Coaep:xanue pa3aejioB IUCHUINJIHHBI:
2.3.1 3aHATHA JEeKUMOHHOTO THIIA.

No HaumeHoBanue paznena Coneprxkanue paszzena ®dopma
TEKYLIET0o
KOHTPOJIS
1 2 3 4
1 Brenenue. [lonsatus anreOpamyeckodt omepanuu, | JIP
Anre0Gpanueckue anredpanyeckol CHUCTEMBI. [Tonstue
CTPYKTYPBHI. HEUTPaNBbHOTO  DJIEMEHTa, OOpaTHOTO
anemMeHTa. ['pynmel, Koiblla, MO —
MIPUMEPBHI.
2 KomrmekcHble uncia Onpenenenre  KOMIUIEKCHOTO — yucia, | KJIP

omnepanyy C KOMIUIEKCHBIMU YHCJIaMHU.
anreOpaudeckas U TPUTOHOMETpUYECKAs
¢bopmbl  KOMIUIEKCHOTO yucna. [lome
KOMIUIEKCHBIX 4Hcell. ['eomeTpuueckoe
MPEJICTABICHUE KOMIUIEKCHBIX YHCEN.
Bo3Benenue B cTeneHb, U3BIEUEHUE

KOpHS ejaon CTEIICHHU. ITone
KOMILJIEKCHBIX YHUCEI.
3 Jluneiinas anre0pa Matpunel u onepauuu Han HuMmu. | KJIP

Onpenenurenu:  CBOWCTBA,  CIOCOOBI
BBIUMCIICHUS, TpuMeHeHue. OOpartHas
MaTpuua. Cucrembl JUHENUHBIX
ypaBHeHuid. IIpaBuno Kpamepa. Meron
l'aycca. Teopema o0 mnpeacTaBUMOCTH
00IIEero pemeHnuss CHUCTEMbl JIMHEHHBIX
ypaBHEHUN B BHJIE€ CYMMBI YacCTHOTO

peleHus u o0uiero peueHus
OJIHOPOJTHOM CUCTEMBI. Teopema
Kponekepa-Kanennu. YcnoBus

6



CyIlIECTBOBAaHUS HETPUBUAJILHOTO
peleHus OJIHOPOJIHOM CUCTEMBI
JINHEWHBIX YPABHEHUH.

Bexropnas anredpa

Bekropa u nelcTBHs Haa BEKTOpPaMH.
CkanmsipHO€, BEKTOPHOE€ M CMELIAHHOE
MIPOU3BENCHUS BEKTOPOB.

K,JIP

OcCHOBBI TEOpUU TPYIII.

I'pynna. Iloarpynmsr. [uknuueckas
noarpynna. Ilopsnok rpynmsl. ITopsaok
anemeHnTta. Kiaccol cmexxHoctu. Teopema
Jlarpanxka.  HopmanbsHag mnoarpymnmna.
I'pynms npeoOpa3zoBaHUil.
Cummetpuueckass rpynmna. QDyHKUuA
Oinepa.  RSA-—anroputm.  ®akrtop-
rpynna. 'omomopdusmsel. Tpu Teopems! o
roMomMoppusmax.

K,JIP

OCHOBBI TCOPHU KOJICII.

Kosbro. Konblia BbMETOB. AJTroput™
Esxmmpna. IlpencraBnenne HOJl(a,b) B
BUJIe ax+tby B EBKIMIOBOM KOJbIIC.
Haxoxnenne oOpaTHOro »siemMeHTa Ha
OCHOBE 3TOTO NpeacraBieHud. Kuraiickas
Teopema 00 ocrtatkax. llemoumncnennas
apupMeTMka B  KJIaccaX  BBIYETOB..
Mmuorounensl. Koiapno MHOT'OYJIEHOB.
Anroput™ EBknupma waxoxaenus HOJL
JnByX MmHorouieHoB. Cxema I'opHepa.

K,JIP

Koneunsie moms

ITone. Kouneunrie OJIA. Konb1o
MHOTOWICHOB HAJ, KOHEYHBIM IIOJIEM.
HenpuBomumbie  mHorowiensl. Ilome
BBIYETOB MO MOJIYJIO HENPUBOJUMOTO
MHOTOYJIeHa. MHOTOWICHBI HaJl ITOJIEM
Z27Z.  Aaroputm  Penpneiin.  Kon
X5MMHMHTA.

K,JIP

JIuHenHbIe IPOCTPAHCTBA

Koopaunats! BEKTOpA. JIlunennas
3aBUCUMOCTb BEKTOPOB. [IpeobpasoBanust
KOOpAMHAT Tpu  3ameHe  Oasuca.
JIunelinbie MPOCTPAHCTBA.
[TognpoctpaHcTBa. Cymma u
nepeceyeHue noAmnpoctpaHcTs. Ilpsimas
CymMMa MOIIPOCTPAaHCTB. EBKINMIOBO U
YHHUTapHOE mpocTpaHcTBa. HepaBeHCTBO
Kommu-byHsKkoBCKOrO. IIponecc
OpPTOTOHAIU3ALINU I'pamma-IIMuara.
HopmupoBanHsie MIPOCTPAHCTBA.
OpToroHajabHOE JTOMOJHECHUE.

K,JIP

JIuneliHbIe onepaTopsl

JIunenHbIit oneparop. Matpuna
JUHEWHoro  omeparopa.  M3meHeHue
MaTpullbl OIlepaTopa MPH H3IMEHEHUU
0a3uca. XapaKTEepUCTUYCCKUN TMOTHHOM
onepatopa. CoOCTBeHHbIE uyucaa H
COOCTBEHHbBIE BEKTOPBI. Teopema
lNamunsrona-Koanu. WMHBapuaHTHBIE
[OAIIPOCTPaHCTBA. JIMHEHHbIE ONEpaTOPBI

K,JIP
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npocToll  CTPYKTyphl.  CompsiKEHHBIN
omnepartop. CamoconpsiKeHHBIH
JNUHEeWHbIH onepatop. OpTOroHaNbHBIN U
YHUTapHbId oneparopsl. KaHoHHueckas
dbopma matpunbl oneparopa. XKopaaHosa
(bopMa MaTpUIIBL.

10

KBanpatuunsie Gpopmbl

KBagpatnunas ¢opma. IlpuBenenune
KaHOHMYECKOMY Buy. Meron Jlarpanxa.
OproroHanbHOe npeobpa3oBaHue
KBajpaTH4HON  (opmbl. HopmanbHbrii
BUA. 3akoH wuHepuuu. llosnoxurenbHas
OTIPEIENIEHHOCTh KBAJAPAaTUYHONH (POPMBIL.

K,JIP

Kpurepuit CunbBectpa.

2.3.2 3aHATHA CEMMHAPCKOIO THIIA (IPAKTHYeCKHe / CeMHUHAPCKHe
3aHATHSA/ Ja00paTOpPHbIE PadoThI)

Ne HaumenoBanue HaunmenoBanue nabopatopHbix paboT dopma
pasnena TEKYIEro
KOHTPOJIS
1 2 3 4
1 KommnekcHeie uncna | KoMiuiekcHble yucia, onepanuu ¢ Pewenne
KOMIUIEKCHBIMU YHCJIaMU. ajareOpanyeckas 1 | 3aaau
TPUTOHOMETpUYECcKast (POPMBI KOMILTIEKCHOTO
qucna.
2 | KommiekcHele uncna | ['eomeTpruueckoe npeacTaBieHUE Pewenne
KOMILJIEKCHBIX YHCEIL. 3a1a4
3 KommuekcHble uncia | Bo3BeaeHue B cTeNeHb, U3BJICUCHUE KOPHS Pemenne
uenoi crenenu. Popmysia Myaspa. 3a1a4
4 | Jluneiinas anredpa Matpuiisl 1 onepanuu HajJ HUMH. Pemenue
Omnpenenutenu. CBOKCTBA, CIIOCOOBI 3a7a4
BBIYUCIICHUSI.
5 | Jluneiinas anredpa OObpatHas matpuna. Panr matpunsl. Pemenue
3a1a4
6 | Jluneitnas anredpa Cucrembl JMHEWHBIX ypaBHeHuH. IIpaBuio | Pemenue
Kpamepa. 3a7a4
7 | Jluneitnas anreGpa Meron Taycca. CucreMbl 0gHOpPOAHBIX | Pemenue
ypaBHEHUH. 3a1a4
8 | Jluneitnas anrebpa. | [IpeacraBumocTh 00mIero pemieHus cuctemsl | Pemenue
JIMHEWHBIX ypaBHEHHH B BHUAE CYMMBI | 3324
YaCTHOTO peLIeHHs W OOIIEero pereHus
OJTHOPOJHOU CUCTEMBI.
9 | Jluneitnas anre0pa dyHIaMEeHTaIbHAS CUCTEMA PEIICHUMN. Pemenne
3a/1a4
10 | Bekropnas anrebpa | Bektopa.  [elictBus  Hax ~ BekTopamu. | Pemienue
CkansipHoe, BEKTOpPHOE M  CMEIIAaHHOE | 3a7a4
MIPOU3BEACHUS BEKTOPOB.
11 | OcHOBBI TEOpUN I'pynmna. Huxnuueckas rpynmna. I[loarpynmnel. | Pemenue
TpYIIII ITopsamok  rpynnel.  ITlopsimok  asneMeHTa. | 3a1ad




Hopmanbabeie  genurenu. @akrop-rpyna.

I"'omomophu3msl.
12 | OcHOBBI TEOpHUH Kuaccer cmexnoctu. Teopema Jlarpanxa. Pewenne
rpymnmn CummMmerpuueckas rpynima. 3a/1a4
13 | OcHOBBI TEOpHUU Kounbno. Konbio BeruetoB. Kosbiio Pewenne
KOJIell ITOJIMHOMOB. 3a/1a4
14 | OcHOBBI TEOpUM Konbro monmunomoB. Cxema ['opHepa. Pemenne
KOJIe1] Kpatnbie kopau. Anroput™ EBxinna. 3a7a4
B3anMHO pOCThIE MOJIUHOMBI.
15 | Koneunsle noss [Tone. Koneunsie moJs. Pemenne
3a/1a4
16 | Koneunsle moss Kosnb1io MHOTOWIEHOB HaJl KOHEYHBIM TTosieM. | PemieHue
HenpuBomMble MHOTOWJICHBI. 3aga4
17 | Koneunsle noss Kox X3mmuHra. Pewenne
3a1a4
18 | JInuneiinsle Jluneitnsle npocTpancTBa. CBolicTBa Pemenue
IIPOCTPaHCTBA JIMHEWHOTI 0 NpOCTpaHcTBa. basuc. 3a7a4
19 | Jluneiinsie JIuneiiHas 3aBUCUMOCTb BEKTOPOB. Pewenne
MIPOCTPAHCTBA. [IpeoGpa3oBaHust KOOpAUHAT IIPHU 3aMEHE 3a1a4
6asuca.
20 | JIuneiinsle JIunennelie noanpoctpancTea. CymMma u Pemenue
MIPOCTPAHCTBA repeceyeHue NoAMPOCTPAHCTB. 3a1a4
21 | JIuneiinsle EBKINI0OBO M YHUTapHOE IPOCTPAHCTBA. Pemenue
IIPOCTPAHCTBA HepasenctBo Konm. Oproronanpublii 6azuc. | 3agad
IIpornecc oproronanuzanuu ['pamma-
IMmunara.
22 | Jluneiinbie HopMupoBaHHBIE TPOCTPAHCTBA. Pewenne
MPOCTPAHCTBA OpToroHanbHble JOTOJTHEHUSI. 3a/1a4
23 | Jluneiinble Omnpenenutens ['pama
MPOCTPAHCTBA
24 | JluneiiHbie Pa3znoxxeHne BEKTOpa Ha OPTOrOHATIBHY IO Pewenne
MIPOCTPAHCTBA. MIPOEKILIUIO U OPTOrOHAIBHYIO 3a1a4
COCTABJISIIOLLYIO.
25 | Jluneitnbie JlunelnsbIi onepatop. Sapo u o6pas. Pemenne
ONePaTOpPHI 3a/1a4
26 | Jluneitnbie Martpuna nuHeHoro onepatopa. MIsmenenune | Pemenne
ONepaTOpPhl MaTpHUILIbI ONlepaTopa Mpu u3MeHeHue 0a3uca. | 3aaau
27 | Jluneitnbie XapaKkTepuCTUYECKUN MHOTOWIEH Pemenne
OnepaTopsl onepatopa. CoOCTBEeHHbIE UnCTa U 3a1a4
cOOCTBEHHBIE BEKTOPBIL.
28 | Jluneitnbie NuBapuaHTHBIE MOANPOCTPAHCTBA. Pemenne
oIepaTopbl JIuHeliHble onepaTopbl MPOCTON CTPYKTYPHI. 3a7a4
29 | Jluneitnbie ’KopnanoBa popma MaTpHIIbI Pemenne
OTePaTOPHI 3a1a4
30 | Jluneiinsie ComnpsixenHslil oneparop. Hopmanbhbie Pewenne
ONepaTopsl ONEpPaTOPHL. 3a/1a4
31 | Jluneiinsie OpTOroHanbHBIA U YHUTAPHBIA OTIEPATOPHI. Pewenne
OoTnepaTopsl CummeTpuuHsble onepatopsl. KaHonnyeckas | 3agad

dbopma.




32 | KBagpatuuHeie Kanpatuunas ¢popma. IlpuBenenue k Pemenue
hopmbl KaHOHHUYecKomy Buly. Meton Jlarpanxa. 3a7a4
33 | KBagpatuuneie OproroHaibHble IpeoOpa3zoBaHuUs Pemenue
(hopMbl KBaIpaTUYHBIX (HOPM. 3a/1a4.
34 | KBagpatuuHeie ITonoxxurenpHas ONpeneICHHOCTh Pemenue
(dbopMbI KBaIpaTUYHON (GOPMBL. 3aKOH HHEPIMH. 3a1a4
Kpurepuit Cunbpectpa.

2.3.4 IllpumepHasi TeMATHKA KyPCOBBIX padoT (IIPOEKTOB)

KypcoBsie paGoThl — HE TPETYCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 OOecCmeYeHUs JJIs1 CAMOCTOSATEIbLHOM
padoThI 00y4aOIIUXCH M0 JMCUMILINHE (MOLYJIIO)

[TepeueHpb y4eOHO-METOIUUECKOTO 00CCTICUCHHS
Ne Bug CPC JUCIIUATIIMHBI 110 BBITIOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1 2 3
1 |IIpopabGoTka y4eOHoro|/IuTeparypa u3 OCHOBHOTO M JOHONHHUTEIBHOTO CITHCKOB
Marepuaia, BBIITOJIHEHUE
VHJIMBUTyaTbHBIX 3aJaHHMH.
2 HOI[FOTOBKa K TCKYIIEMY KOHTPOJIIO HHTepaTypa N3 OCHOBHOI'O U OOITIOJIHUTECIIBHOI'O CIIMCKOB

Y4eOHO-MEeTOIMYEeCKHEe MaTepuabl Uil CaMOCTOATENIbHOW paboThl oOydaromumxcs u3
YrcIia HHBATHJIOB U JIUI] C OTPAaHMYEHHBIMU BO3MOXXHOCTSIMH 3710poBbst (OB3) nmpenocTaBistorest
B (hopMax, aJalTHPOBAHHBIX K OTPAHMYCHUSM HX 370POBbs M BOCTIPUATHS HHPOPMALIUH:

JUJist TUT ¢ HApYIICHUSIMH 3PCHHSL:

— B I1e4aTHOM (hopMe yBEIUYCHHBIM HIPUPTOM,

— B (popMe IEKTPOHHOTO JOKyMEHTA,

JUJis1 JIAI C HAPYIICHUSIMH CITyXa:

— B IIeYaTHOH opme,

— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.

JUist T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO alllapaTra:
— B IIeYaTHOH opme,

— B (popMe 3IEKTPOHHOT'O JOKyMEHTA,

JlaHHBIA TEepedYeHb MOXKET ObITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
00yyJaromuxcs.

3. O0pa3oBaTe/ibHbIC TEXHOJIOTHH.

Hcnonbs3yemble HHTEpaKTHBHBIE 00pa30BaTEIbHbIE TEXHOJIOTHH:

- KomnbrotepHsle npe3eHTanuu 1 00CyKaeHHE.

- Pa30op KOHKpeTHBIX cHUTyauui (3a7ay), TPEHUHTH IO PEIICHUIO0 3a/ay, KOMIIbIOTEpPHBIE
CUMYJIALUYU (IPOTpaMMHUPOBAHKE aJTOPUTMOB).

Jlexuu, 1abOpaTopHbIE 3aHATHUS, TECTUPOBAHUE, IK3aMEH.
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K oOpa3oBaTenbHBIM TEXHOJIOTHSIM OTHOCSITCSI WHTEPAKTUBHBIE METOIbI OOydYCHHS.
HMHTEepakTUBHOCTh MOJAYM MaTepuasia IO JUCIHUIUIMHE «Anredpa» mpeanoiaraeT HE TOJIBKO
B3aMMO/ICHCTBUS BUJIA «IIPEMOAABATENb-CTYACHT» U «CTYJECHT-IIPENOAaBaTeNib», HO U «CTYJICHT-
CTyJIeHT». Bce 3T BUIbl B3aUMOJAEHUCTBUS XOPOIIO JOCTUTAIOTCS IPU U3JI0KEHUU MaTepuana, Kak
Ha JICKIIMOHHBIX TaK U Ha JJAaOOPATOPHBIX 3aHATHUSX.

Jns nu ¢ orpaHMYeHHBIMU BO3MOKHOCTSIMU 3J0POBbSI MTPEyCMOTPEHA OpraHu3anus
KOHCYJIbTAllUi C UCTIOJIb30BAHUEM DJIEKTPOHHON MOYTHI.

3.1 Inckyccusn

Bo3MoxHOCTB JUCKYCCHHU TMpCAnojaract yMCHHC BbICKA3aTb CO6CTBCHHyIO nacHo,
MIPEUIOKUTh CBOW IIyTh PELICHMS, apTYMEHTHPOBAHO OTCTAMBATh CBOK TOYKY 3PECHHS, CBI3HO
u3aaratbh MeIciid. I1oae3Hbl CICAYOIHEC 3aJaHus: COCTABJIICHHUC IIJIaHa PCIICHUA 3aJauu, ITOUCK
Jpyroro croco0a penieHus, CpaBHEHNE PA3IMYHBIX CIIOCOOOB PEIICHHs, TPOBEJICHHUE BBIKIAT0K
JJIA peIICHUA 3a4a491 U BBIKJIIAAOK JJIA IPOBCPKHU IPABHIIBHOCTHU IMOJTYYCHHOI'O PCIICHUAA.

CTy,I[eHTaM npeaiaracTcss MNpoaHAIIM3UPOBATL BApPHWAHTHBI PCIICHUS, BbBICKA3aTb CBOE
MHeHue. OCHOBHOH 00BEM HCHOJL30BAHMUS HHTCPAKTUBHBIX MCTOOOB O6yLIeHI/IH PCAIN3YyCTCA
HNMEHHO B XO0J€ HHCKYCCHﬁ, KaK Ha JICKIHUOHHBIX, TAK U HA IIPAKTUYCCKUX 3aHATUAX.

OO611ue Bonpochl, KOTOPHIE BBIHOCATCS HA AUCKYCCHIO:

1. CocraBiieHHs IIJIaHA PEIICHUS 3a1a49H.

2. OmnpeneneHye BO3MOXKHBIX CLIOCOOOB peIIeHUH 3a1auH.

3. Br16op cpeau paccMaTpuBaeMbIx crioco00B HanboIee palMoOHaIBHOTO.

4. CamocTosITeIbHOE COCTaBJICHHWE CTYJCHTAMH OIOPHBIX 3aJaHUil 1O TeMe,

XapaKTepU3YIOLIMX ITyOHHY TOHUMaHUS CTyI€HTaMU COOTBETCTBYIOILIEIO MaTepuaa.

4. OneHOYHbIE M METOAUYECKHE MATEPUAJIBI.
4.1 OueHOYHBbIE CpPeACTBA VIS TeKYHIero KOHTPOJSI YCIeBaeMOCTH W
NMPOMEKYTOYHOM yCIIeBAeMOCTH CTY/AE€HTOB.

@OoHJ OIIEHOYHBIX CPEACTB JUCLUUIUIMHBI COCTOMT M3 CPEACTB TEKYIIEro KOHTPOJIS
BBITNIOJIHEHUS 3aJJaHUi, J1abOpaTOPHBIX paboT, CPECTB AJI1 MIPOMEKYTOUHOH (3aueTa B 1-M U 2-M
CeMecTpax) U UTOrOBOM aTTecTaluy (9K3aMeHOB B 1 1 2 cemecTpax).

OrneHka ycreBaeMOCTH OCYILECTBIISIETCS IO PE3yJIbTaTaM:
- BBITIOJTHEHUS J1a0OpaTOPHBIX padoT;
- OLICHOK KOJUIOKBHYMOB;

- OTBETAa Ha dK3aMeHe (IS BBISIBJICHUS 3HAHHWS W MOHUMaHUs TEOPETHUYECKOro0 MaTepuasia
JIACITUTIIIAHBI).

3adeT BBICTABIISIETCS IIO pe3ysibTaTaM BBIIIOJHCHHBIX KOHTPOJBbHBIX pa60T u TGKYH_Ieﬁ
paboThI Ha TA0OPATOPHBIX 3AHATHSIX.

OueHouHbIE CpeACcTBa [Js MHBAIUAOB U JIMI[ C OTPAaHUYEHHBIMU BO3MOKHOCTSMU
3I0POBBSI BEIOMPAIOTCS C YIETOM UX UHIUBUY ATBHBIX MICUXO0(DU3NIECKUX OCOOCHHOCTEH.

— IIpH H€O6XO,Z[I/IMOCTI/I HHBaJIMAaM M JuOaM C OI'paHHUYCHHBIMHU BO3MOYKHOCTSAMH
3A0POBbA NPEAOCTABIIACTCA JOITOJIHHUTCIBHOC BPEM: AJIA ITOATOTOBKHM OTBETA HA OK3aMCHC,

— IIPY MIPOBEJIEHUU MPOLIETyphl OLICHUBAHUS PE3yJIbTaTOB 00YUEHHsS] MHBAIUJOB U JIMIL C
OTPAaHWYEHHBIMU  BO3MOXHOCTSMHM  3[0pOBbSl  IPEIyCMaTpPUBACTCA  HCIIOJIb30BAaHUE
TEXHUYECKHX CPE/ICTB, HEOOXOUMBIX UM B CBSI3U C UX MHAWBHUIYTBHBIMU OCOOCHHOCTSIMH;

— [IpHu HeO6XO)II/IMOCTI/I 11 o6yqa}0mnxc51 C OIr'paHUYCHHBIMU BO3MOKHOCTAMHU 3/I0POBbS
U HWHBAJIMUJAOB Ipoucaypa OLCHHUBAHHWA PE3YJIbTATOB 06y‘leHI/I$I IO AJUCHUIIIIMHE MOKET
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MMPOBOAUTCA B HCCKOJILKO 3TaIlOB.

[Ipouenypa oleHMBaHUS PE3yJIbTATOB OOYYCHHS WHBAIUIOB M JIMII C OrpaHHYCHHBIMH
BO3MOXHOCTSIMHU 37I0POBBS 110 JAUCIMILIMHE MMPEIyCMaTPUBACT MPEIOCTABICHUE HHPOPMAIUH B
dbopMax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM X 3JI0POBbS U BOCTIPHUATHS HHPOPMAIUH:

JUtst U1 ¢ HApYIICHUSIMH 3PCHUS:

— B mie4aTHOU hopme yBeIHMUEeHHBIM MIPUDTOM,
— B popMe IEKTPOHHOTO JTOKyMEHTA.

Jyist U1 ¢ HapYIICHUSIMH CITyXa!

— B TIeUaTHOU opme,

—B (bopMe QJICKTPOHHOT'O JOKYMCHTA.
21.]'[5[ JIMI ¢ HAPYHICHUAMU OITIOPHO-JIBUTATCIIBHOI'O aIlliapara:

— B re4aTHo ¢opme,

— B (popMe 3JIEKTPOHHOTO JOKyMEHTA.
JlaHHBI TIepedeHb MOXET OBITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
o0yyJaromuxcs.

CprKTypa (l)Ol-[)Ia OLHCHOYHBIX CPEACTB AJIA TeKyIIIeﬁ Hu l'lpOMe)KyTO‘-IHOﬁ aTreCcTalum

HaunMeHnoBaHMe OIIEHOYHOT'O cpeacTBa

OCYLIECTBJIATh [IEPBUYHBII
cOop u aHanM3 MaTepHuania,
UHTEPIPETHPOBAThH
pas3InyuHbIC
MaTeMaTHYeCKUe OObEKThI

MIPUKJIaJHOH alreOpsl,
MHTEPIIPETUPOBAThH
MHOYECTBO Pa3JIMYHbBIX
MaTeMaTH4ecKuX 00bEKTOB
B TEPMHUHAX
anreOpanyeckux CTPYKTYp.

Ne Ko u HanmenoBanue
PesynbTaTel 00yueHus . IIpomexxyTouHas
/n MHIIIKaTOopa Tekymuii KOHTPOIIb
aTTecTanys
3HaeT OCHOBHBIC OIIPOC IO TEME Bomnpocer Ha
OIIK-1.1 3raeT ocHOBHBIE P ’ P
TIOJIOKEHHS ¥ KOHIEIIINU nmabopaTopHast 9K3aMEHE
TIOJIOKEHHSI M KOHIIEIIINU B
(TIOHATHS, METOIBI, pabota
o0acTi MaTeMaTHIECKUX
AITOPUTMEBI aNTeOphI)
1 €CTECTBEHHBIX HayK,
CBSI3aHHBIE C
{ bazoBrie Teopun u o
nH(GOPMATHKON U
HCTOPUH OCHOBHOTO,
WH(POPMAITMOHHBIMH
TEOPUH KOMMYHHKAIINH;
TEXHOJIOTHIMH; Oa30BEIC
3HAET OCHOBHYIO
OTIpeIeTICHUs], TEOPEMBI
TEPMHHOJIOTHIO
anreopsl.
YMeeT ocyecTBISTh OIIPOC MO TEME, Bormpocsl Ha
NepBUYHBIIN cOOp 1 aHanu3 | naboparopHas JK3aMeHe
OIIK-1.2. Vmeer P P patop
Marepuaia B 00JacTu pabora

OIIK-1.3 Umeer
MPAKTHYECKHUH OTBIT
paboTEHI ¢ pelIeHneM
CTaHJaPTHBIX
MaTeMaTHYeCKUX 3a1a4 U
MPUMEHSIET €ro B
npodecCHOHANTBEHON
JesATEeNEHOCTH

HNMeeT npakTHUECKUN OMBIT
pelIeHus CTaHAAPTHBIX
3aJ1a4 JJMHEHHOH U
TIPHUKJTATHOHN anreOphl U
MIPUMEHEHUS €T0 ISt
pelIeHHs TEOPETUUECKUX U
MPUKJIJAHBIX 33/1a4 B
o0nactu nH(GOPMAITUOHHBIX
TEXHOJIOTHH.

Pemenne 3agau Ha
JK3aMeHe

OIIPOC O TEME,
nabopaTopHas
pabota
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Tunosbie KOHTPOJIbHbIE MAaTEPHAJIBI HJIM HHbIE MATePUaJIbl, HEOOX0AUMBbIE J1JI1 OLEHKH
3HAHMI, yMEeHUI, HABBIKOB M (IJIN) ONBITA AeSITeJIbHOCTH, XaPAKTEePU3YIOIIUX ITAMBI
(popMupoBaHMs KOMIIETEHIIUII B MpoLecce 0CBOEHUS 00pa30BaTeIbLHOI NPOrpaMMBbl:

OO0pa3ubl KOHTPOJBHBIX PA0OT N0 OCHOBHBIM pa3/ieiaM Kypca
Kon ouenuBaemoii komnerennuu —OITK-1

Pa3nen 2 KommiaekcHbIe YucJIa.
Bapmuanr 1.

3—i\/§)5.

1. Haitn ﬂeﬁCTBHTeHBHLIG 1 MHHUMBIC 4aCTU KOMIIJICKCHOI'O YHCJIa (m
l

2. HaiiTn MOJyNb ¥ TTIaBHOE 3HaueHMe aprymenTa (— 77 < <)
-5
z=3-1".
3. Haiitu Bce 3Ha4eHUs KOPHEHN M MOCTPOUTh MX HAa KOMIUIEKCHOM IJIOCKOCTH

V1—i.

Bapuanr 2.
(1-9)°

1. Hatitn JEUCTBUTEIILHBIC 1 MHUMBIE YaCTH KOMIIJIEKCHOI'O YHClia m
l

2. Haiitu MoyJb 1 r1aBHOE 3HaveHue aprymenta (— 77 < @ < TT)

z=2+4+i".

3. Haiitu Bce 3Ha4eHUs KOPHEHN M MOCTPOUTh MX Ha KOMIUIEKCHOM MNIOCKOCTH

V1.

Pasnen 3. Jluneiinas anreopa.

Bapuant Ne 1

-1 1 2
1. Haiitu oOpaTHy!0 MaTpuily. BeIoJIHUTE IPOBEPKY A=11 0 =1
2 1 0

2. HccnenoBath CUCTCMY Ha COBMCCTHOCTDb H HaMTH ee 061].[66 M 4aCTHOC PCUHICHHUEC, CCJIM OHA

COBMECTHA:
2x,—3x, +4x,—x, =1
2x,—3x,+2x,+3x, =2
2x,—3x,+2x,-11lx, =4
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Bapuant Ne 2

-1 0 -1
3. Haiiti o6patHyto matpuily. BeImoaHuTh NpoBepKy A=| 2 -1 -2
-2 0 -1

4. Haiitn oOmiee pemieHHWE HEOJHOPOJHON CHUCTEMBI YPAaBHEHHM, pelas COOTBETCTBYIOIILYIO

OZHOPOJHYIO CHCTEMY M 3Hasl €€ 9aCTHOE pelmenue X, = 1,1,1,—1

3x, —2x, +5x, +4x, =2
6x, —4x, +4x,+3x, =3
9x,—6x,+3x,+2x, =4

Pazgen 5. OcHOBBI TEOpUM rpymil.

Bapuanr 1.
1) BeisicHUTB, 0Opa3yeT i rPyIIy MHOKECTBO PALlMOHATIBHBIX YHUCET OTHOCUTEIIBHO
OIlepaLy CI0KEHUS.
2) BblicHUTB, 00pa3yeT 1M IPYyIIy MHOKECTBO KBaPAaTHBIX MAaTPHI] C ACHCTBUTEIbHBIMU
2JIEMEHTaMU OTHOCUTEJIBHO ONIEPALlUU YMHOKECHHUSL.

Bapmuanr 1.
1) BoisicHuTh, 00pa3yeT Jiu IpyNIy MHOKECTBO PAllHOHATBHBIX YHCET OTHOCUTEIIBHO

onepanyy yMHOXEHHUS.
2) BbIsIcCHUTB, 00pa3yeT JIM TPYIIy MHOXXECTBO KBaJIPaTHBIX MATPHII C ICHCTBUTEIILHBIMU
JJIEMEHTaMU OTHOCUTEJIBHO ONEPALUU CIIOKCHHUS.

Pa3nen 6. OcHoBbI Teopun koJien (Koibiio moJsnHoOMOB)
Bapuanr 1.

1) Yemy paBeH moka3aTellb KpaTHOCTH KOPHS 1 ISl MHOTOYJICHA
5 3 2
g(x)=x"-5x"+9%x" =Tx+2
2) Haiitu HauGonbImMiA OOIIUN JETUTENIh MHOTOYJICHOB

f(x)=3x"+4x-7 u g(x)=x"—5x* +10x° —10x* +5x—1

Bapuanr 2.

1) Uemy paBeH mokaszateiab KpaTHOCTH KOpHS 1 It MHOTOYJIEeHA
4 3 2
g(x)=x"—4x +x " +4x+4
2) Haiiti HanOONBIINN OOIINH JEITUTEIIb MHOTOYWICHOB

F(x)=2x"-3x"+4x> =5x+2 u g(x)=x"—2x" —3x> +5x—1
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Paspnen 8. JInHeiiHble NpoCcTpaHCTBA
Bapuanr 1.

1. HpOBepI/ITB, ABJIIAKOTCA JINW JaHHBIC CHUCTCMBI MHOI'OYJICHOB JIMHEWHO HE3aBHUCUMBIMU B

JTMHEWHOM IIPOCTPAHCTBE R[x]2 :
fi(x) =4x? —3x =3, f,(x) =3x*+x—3, f3(x) = x* +9x — 3.
2. BBISICHUTB, MOKHO JIM MaTPHUILly JIMHEHHOTO ONlepaTopa MPUBECTH K JUArOHAIbHOMY BUAY

IyTeM repexo/ia K HoBomy 0asucy. HaiiTu 3ToT 6a31C ¥ COOTBETCTBYIOIIYIO €My MaTPHILY:

Bapuanr 2.

1. HpOBepI/ITB, SABJISIFOTCA JIK JaHHBIC CHUCTECMbl MAaTPUIL JIMHEWHO HE3aBUCUMBIMH B

nuueitnoM ipoctpanctee M [)C]2 :

0 2 3 0 1 3
A=1_1 1) A=l o) ATz o

2. BbIACHUTH, MOXKHO JIM MAaTPUILy JIMHEHHOTO ONepaTopa MPUBECTH K IUarOHAILHOMY BUY
myTeM [epexojia K HoBomy 0asucy. Haiitu 5ToT 6a3uc 1 COOTBETCTBYIOIIYIO €My MaTPHILY:

4 -3 1
A=l5 -4 1
-5 3 2

Pa3nen 9. JIuHeliHble onepaTopsl
Bapuanr 1.

1. BBIACHUTBH, MOKHO JIM MaTPUIy JIMHEWHOTO OIlepaTopa NPUBECTU K JUArOHAIIBHOMY BUY
IIyTeM Iepexojia K HoBomy 0aszucy. HailTu 3ToT 6a31c 1 COOTBETCTBYIOIIYIO €EMY MaTPHUILY:

-1 1 -1
A=[-3 3 0
-1 1 -1

2. Haiitu pa3mepHocTH U 6a3uChl CYMMBI U NI€PECEUEHUs MOANPOCTPAHCTB, HATSIHYTHIX Ha

CHCTEMY BEKTOPOB L=< a,,a,,a, >, M =< bl,bz,b3 >
a, =(LL1), a =(1,2,0), a,=(2,3,1),
b =(1,2,1), b, =(1,1,0), b, =(2,3,1).

Bapuanr 2.
1. BBbISICHUTBH, MOKHO JIM MAaTPHUILy JIUHEHMHOTO OnepaTopa NPUBECTU K JUATOHAIbBHOMY BUY

IyTeM repexo/ia K HoBomy 0asucy. HaiiTu 5ToT 6a31C ¥ COOTBETCTBYIOIIYIO €My MaTPHILY:
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-5 3 2

3. Haiitu pa3MepHOCTH ¥ 0a3MChl CYMMBI M TIEPECEUYCHUS TOAMPOCTPAHCTB, HATIHYTHIX Ha
CHCTEMY BEKTOPOB L=< a,,a,,d, >, M =< bl,bz,b3 >
a, =(1,1,0,0), a, =(0,,1,0), a, =(0,0,,1)
b =(1,0,,0), b, =(0,2,L,1), b, =(1,2,1,2).

Pasnen 10. Ksaagpatuunsie ¢popmel.
Bapuanr 1.

1.IlpuBectu kBagpaTnyHyo GopMy K KaHOHHYECKOMY BUAY MeToqoM Jlarpanxka. Haiitu
HEBBIPOKJICHHOE JTUHEHHOE Tpeobpa3zoBaHue:

F(x,5%,,X,) = X7 +5x7 +x7 +8x,x, + 6x,x, + 2x,x,

2. Haiitu OpTOTOHAJIbHOE NpeoOpazoBaHUe, MPUBOJSAIICE KBaJAPaTHUHYIO (opMy K
KaHOHMYECKOMY BUIY:

f(x,5%,,x,)=17x) +14x; +14x] —4x,x, —4x,x, —8x,x,

Bapmuanr 2.

1. IlpuBecTtr KBaIpaTH4HyI0 GOpMY K KaHOHHYECKOMY Buay. Haiitu HEBBIPOXKJIECHHOE
JTUHEeHoe mpeoOpa3oBaHue:

S(x5x,5x,)=3x" +2x; +2x; +6x,x,

2. Haiitu OpTOTOHAJIbHOE NpeoOpa3oBaHUE, MPUBOJSAIIEE KBaJApaTHUHYIO (OpMy K
KaHOHMYECKOMY BHUY:

F(x5%,%,) = X7 +8x) +4x] +4x.x, +4xx, +12x,x,

3ayeTHO-3K3aMeHAIMOHHbIE MaTepPHAJIbI AJ151 IPOMEKYTOYHOM aTTeCcTalUH.
IlepeueHb BONpPoCcoB, KOTOPbIe BLIHOCATCS HA IK3aMeH B 1 cemecTpe

Kon ounenuBaemoii komnerennuu —OITK-1

1. Tlousarue anrebpandeckoil cucteMsl. [IoHATHS TpyMIIbIL, KONbIIA, TOJIS - HIPUMEPHI.

2. KowmrmiekcHble uncia, anredpandeckas Gpopma, onepanuu ¢ KOMIJIEKCHBIMHA YHCIIAMH,
reOMETPUUYECKOE MPEACTABICHUE KOMIIJIEKCHOTO YUCIA.

3. Tpuronomerpuueckoe MpeACTaBIEHUE KOMIUIEKCHBIX uyucen. Popmyna Myaspa.
Moaynb 1 apryMeHT NpOU3BEACHUS U OTHOIICHUS! KOMIUIEKCHBIX YHCE.

4. BpluncneHue KOpPHEH 11eI01 MOJI0KUTEIBHON CTENEHN U3 KOMIIJIEKCHOI'O YHMCIIa.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23

Martpunpl. JlelicTBug Haag MaTpulaMu (CJI0KEHHE U BBIYUTAHME MATpPUIL, YMHOKEHHE
MaTpHuLbl Ha ynciio). CBOMCTBA onepanuil CI0KEHHUS 1 yMHOKEHHUS MAaTPULIBI HA YHUCIIO.
TpancnonupoBanue Matpuipl. CBOICTBa onepaliiy TPaHCIIOHUPOBAHUS.

IIpousBenenne wmatpun. CBoMcTBa oOlepaluy YMHOXXEHUS Marpul. Bo3seenenue
MaTpulbl B LEIYy0 HEOTPULATENbHYIO cTeneHb. CBONCTBA ONEpallid BO3BEACHUS B
CTCIICHb.

ITonsTne onpenenurens 2-ro, 3-ro U n-ro nopsaka. Beluncnenne onpenenurenen 2-
ro, 3-ro NOpsIAKOB.

Omnpenenutens n-ro nopsaka. Ceoiictsa onpenenurens (1-8).

Munop. AnreGpanueckoe OMOJHEHUE 3JeMeHTa. Pas3noxkeHue omnpenenuTens n-ro
mopsika Mo CTpoke (cTonbiry). MUHOP MaTpHIBl K-To Topsaka. J[omosmHUTeTbHbII
MuHOp. Teopema Jlamnaca.

ObpatHas matpuna. Heo6xoaumoe 1 J0CTaTOYHOE YCIOBHS CYILIECTBOBaHHS OOpaTHOM
MaTpPHULIBI.

ANropuT™Mbl BbIUHCIEHUS 0OpaTHOM MaTpulbl. MeToJ 00paTHOW MaTpHIlbl peIleHus
CUCTEMBI YPaBHECHU.

KpamepoBckue cucteMbl IHHEWHBIX ypaBHeHMi. PerneHue cucreM ypaBHEHHM
MetooM Kpamepa.

Meton mocneaoBaTeNbHOTO HCKIIOYEHUs nepeMeHHbIX (Merona ['aycca) pemieHus
CHUCTEM JIMHEWHBIX YPABHECHUM.

JluneiiHast 3aBUCUMOCTb M JIMHEHHAas HE3aBUCUMOCTb CTPOK (CTOJIOIIOB) MaTpPHUIBL
CaoiictBa JI3 u JIH3. ba3uc u paHr cTpox.

DneMeHTapHble MpeoOpa3oBanHuss Matpuubl. Panr wmatpunel. Teopema o panre
MaTpuilbl. MeTO bl BEIUMCICHUS PAHTa MATPHUIIBI.

OnHOPOIHBIE CUCTEMBI JTMHEHHBIX ypaBHEHUN. DyHAaMeHTalbHasl CUCTEMA PEIICHUN
OJIHOPOJIHBIX YPaBHEHUM.

HeonHopoansle cucTteMbl TUHEHHBIX ypaBHeHHH. COBMECTHOCTh CHUCTEMBbI. Teopema
Kponekepa-Kanemm. OOmee pemeHne HEOJAHOPOJHON  CHCTEMBI  JIMHEWHBIX
YPAaBHEHHH.

BCKTOpHaH anre6pa. ITonsTue BCKTOpAa, CJIOKCHHUEC U pa3HOCTbL BCKTOPOB. Paznoxenue
BCKTOpa I10 TPEM HEKOMIIJIaHAPHBIM BEKTOPAM.

CkansipHOE U BEKTOPHOE YMHOKEHHE BEKTOPOB. OCHOBHBIE CBOMCTBA.

CMmemaHHOE IMPOU3BCACHUC BCKTOPOB. CpolicTBa CMEIIAaHHOIO IMIPOU3BCACHUS
BCKTOPOB.

VYpaBHeHuss npsMoll Ha IulockocTH. OOmiee ypaBHeHHe IUIOCKOCTH. HemosHble
YpaBHEHUS IJIOCKOCTEH.

VYpaBuenuss npsmoil B mpoctpaHcTBe. O6mme ypaBHeHUs npsmoi. KanoHuueckue
YpaBHEHHUs NIPSMOM, NapAMETPUUECKHUE YPABHEHHUSI IPSIMOM.

. [ToHsTHSA TPYNIBL, TOATPYIIBL, MOPAAOK FPYIILI - IPUMEPHI.
24.
25.
26.

[{uknnyeckue NOArpyIIbl, IPUMEPHI.
HopmasnbHble moarpymnmnsl, (pakroprpynisl, GakTOpH3anys IPYIIbl, TPUMEpHL.

Kiaccur CMCKHOCTHU, TIPUMCPHEIL. HpI/IMeHeHI/Ie KJIaCCOB CMCIKHOCTH B TCOPHU
KOJIHUPOBAHM.
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27. CuMmMeTpHuY€eCKas TpyImna - OnpeiesIieHHe, OCHOBHbBIE CBOMCTBA.

28. KobI10 KJ1acCOB BBIYETOB - OMpEACIICHUE, CBOMCTBA, MPUMEPHI.

29. @ynkuusa Ounepa. Kpuntocucrema RSA.

30. Henurtenu Hyns B KoJiblle. Maeansl kosen. [Ipumepsr.

31. ITonuHOMBI OT OAHOM NepeMeHHOM. JlelicTBHs Hax monrmHOMaMu. KoJblio NOJIMHOMOB.

32. Teopema o JelieHUU C OCTAaTKOM. ANTOpUTM EBKINAa HAXOXACHHS HAUOOIBIIETO
o01Iero neauTens.

33. BzaumHo-nipocThle  moAuHOMBI.  CBOHCTBAa  B3aMMHO-IIPOCTBIX  IOJHMHOMOB.
Henpusoaumsele nonnHoMbl. @aKkTOpU3aLNs MOJIUHOMOB.

34. Kopau nonuHomoB. Teopema be3zy. Cxema I'opnepa. ®opmanbHas Hpou3BOJHAs
MOJIMHOMOB.

35. Kompro nonmmaOoMOB. CBOKWCTBA KOJIBIA ITOJIMHOMOB.

36. ITone. Koneunrle mos.

IMepeyens BOonpocoB, KOTOPbIe BHIHOCATCS HA IK3aMeH BO 2 ceMecTpe:

Ko onennBaemoit komnerenmu —OITK-1

A O o e

~

10.

11

13

15

16.
17.
18.

[TonsiTre nosst, mpumepsl. XapakTepucTrka 1nojs. Koneunsie moJisi, CBOMCTBA, MPUMEPHI.
Pacummpenue nonei. [lone paznoxeHus noanuHOMA.

DOopMUPOBAHUE KOHEYHBIX ITOJIEH.

Anroput™ Penpeiin.

Omnpenenennie TMHEHHOTO NPOCTPAHCTBA, TpUMepbl. CBONCTBA TMHEHHOT O IPOCTPAHCTBA.

JluneiitHass 3aBUCHUMOCTH 3JIEMEHTOB JIMHEHMHOTO mpocTtpaHcTBa. (CBOWCTBA CHUCTEM
BEKTOPOB.

basuc nuneliHoro npocrpancTsa. PaznokeHne Bekropa no 6asucy.

PasmepHocTh nuHeHOro mpoctpancTBa. KoHedHOMepHBIE JHHEHHBIE MPOCTPAHCTBA,
TeopeMa.

[IpeoOpazoBanue KOOpAWHAT BEKTOpa NpH 3aMeHe Oaszumca. Marpuia mepexoja u ee
CBOMCTBA.

Omnpenenenne TMHEHHOTO MOANPOCTpaHCTBA. JIMHEHAs 0007109Ka CUCTEMBI BEKTOPOB.

. Ilepeceyenune U cymMma JIMHEHHBIX ITOAIPOCTPAHCTB, TEOPEMBI.
12.

[IpsiMast cyMMa TUHEHHBIX MTOANPOCTPAHCTB (TeopeMa).

. PasamepHoCTh OAmpocTpaHcTB. Pa3MepHOCTh epecedeHus U CyMMBI IOJIPOCTPAHCTB.

14.

Onpenenenne EBknuaosa npocrpanctsa. [Ipumeps! EBKINI0BBIX TPOCTPAHCTB.

. I[Ipumep ckansipHoro ymHokeHUsI BeKTopoB EBKinoBa mpoctpanctBa. OpToroHanbHas

CHUCTEMA HEHYJIEBBIX BEKTOPOB.
[Iponecc oproronanuzanuu ['pamma-IlImuara.
Hopmuposannsie npoctpanctsa. [Ipumep HOpMBI BEKTOpA.

OproronansHoe nononHeHue. IlocTtpoeHne OpTOroHaIBHOrO AONOJaHEHUs. PasnoxeHue
BEKTOPA Ha CyMMY OPTOTOHAJIBHBIX IIPOCKIUH.
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19. Onpenenenne Jluneitnoro oneparopa. Anpo u 06pa3 IMHEHHOTO OrepaTopa.
20. Marpuia JMHEHHOTO orepaTopa.

21. IIpeobOpazoBaHue MaTpuIlbl IMHEHHOTO onepaTtopa. [logo0HbIe MaTpUILIbL.

22. Ilpumepsl TUHEHHBIX OIEPATOPOB.

23. XapaKkTepuCTUYECKOE YPABHEHUE JIMHEHHOTO OIlepaTopa.

24. CoOcTBEeHHBIE 3HAUCHUS U COOCTBEHHBIC BEKTOPHI JTMHEIHOTO omepaTopa.

25. MUHUMAJIbHBIM MHOTOYJIEH MAaTPHUIIBI.

26. CobcTBEHHOE NOANPOCTpaHCcTBO. MIHBapuanTHBIE noanpocTpaHcTBa. [Ipumepsl.
27. JluneiiHble onepaTopsl IPOCTOM CTPYKTYpbl. KaHOHHMYEecKoe pa3ioKeHHe MaTPHULIbI.
28. XKoppaHoBa popma MaTpHUIBL.

29. TloctpoeHnue xopaHoBa 6a3uca.

30. ConpsxkeHHblli  JNUHENHHBIH  omepaTtop. CBoilcTBa  CONPSIKEHHOIO  OIEPATOpA.
CamoconpsKeHHBIN JIMHEWHBIN onepaTop.

31. OpToronanpHbIil TUHENHBIN onepaTop. CBolicTBa opTOoroHansHoro JIO.

32. KBagparuuynas ¢popma. Matpuna kBagpatudnoit popmel. [IpeoOpa3zoBaHue MaTpHUIIBI.
33. KBagpatuunsie (popmbl kaHOHHUECKOTO Buaa. Meton Jlarpamxka.

34. OpToroHajiabHbIe MPeoOpa3OBaHUs KBAJIPATHYHBIX (POpPM.

35.3akoH wuHepUMU 1N KBagpaTUuHbIX  Gopm. [lomoxuTenbHO  (OTpUIIATENIBHO)
omnpeseneHHble kBaapatTuunblie Gopmbl. Kputepuii CunbpBectpa.

Kpurepun oneHuBaHus K 3a4eTy

Onenka ‘“3auTeHO” - MPAKTUYECKHUE 3aJaHUs BBIIOJHEHBI B CPOK B 00bemMe He MeHee 80%.
CTYACHT JAEMOHCTPHPYET MPAaBHIbHBIC, YBEPEHHBIC ACHCTBUS MO MPUMEHEHUIO MOJTYYEHHBIX
3HAHWI Ha TpPaKTUKE, TPAMOTHOE M JIOTHYECKH CTPOWHOE H3JIOKEHUE Marepuaia Tpu
apryMEHTAIlMU OTBETOB HA BOMPOCHI MPH 3aIUTE JTA00OPATOPHBIX.

OLIGHKa «HE 3aYTCHO» - NPAKTUYCCKUC 3aJaHHUA HC BBIIIOJIHCHLL 100 npeaoCTaBJIICHBI HE B
cpok B o0beMe MeHee 60%, CTYIEHT IEeMOHCTPUPYET Hajauuue IpyObIX OLIMOOK B OTBETE,
HETIOHMMaHKE CYITHOCTH M3JIaraéMoro BOIPOCa, HEyMEHHE IPUMEHSTh 3HAHNS Ha NPAKTHKE,
HEYBEPEHHOCTh U HETOYHOCTH OTBETOB HA JIOTIOJHHUTEIbHBIC U HABOASAIINE BOIPOCHI.

OneHouyHble cpeAcTBa s UHBAIMJIOB U JIHUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 370POBBS
BBIOMPAIOTCS C YYETOM MX UHAMBUAYAIBHBIX ICUXO(DU3UUECKUX 0COOEHHOCTEH.

— IIpH H606XOI[I/IMOCTI/I HHBAJIMAAaM H JIMIaM C OIrpaHUYCHHBIMU BO3MOKHOCTAMHU 300POBbLSA
npeaoCTaBIACTCA JOIMOJIHUTEIBbHOC BPEM: IJI MMOATOTOBKU OTBETA HA DK3aMCHE;

— NIpU MPOBEACHUU MPOLEAYPhl OLIEHUBAHUS PE3YJIbTATOB OOYUYEHUs MHBAJIUAOB U JIUIL C
OrPaHUYEHHBIMH  BO3MOJKHOCTSIMU  3J0pOBbS  IPEAYCMATPUBAETCS  HMCIIOJb30BAaHHUE
TEXHUYECKHUX CPEJICTB, HEOOXOIUMBIX MM B CBSI3U C UX MHIUBUYaTbHBIMUA OCOOCHHOCTSIMU;

— Ipu HEOOXOAUMOCTHU JJIsI 00YYarOIIMXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS H
WHBAIUAOB TpOIEypa OILEHUBAHUS pPE3yJNbTaTOB OOYyYEeHHS 1O JUCIHUIUIMHE MOXKET
MPOBOJUTHCS B HECKOJILKO 3TAIOB.

[Iponienypa oreHUWBaHHS PE3YIHTATOB OOYYCHHUS HMHBAIMAOB M JIMI] C OTPaHUYCHHBIMH
BO3MOJKHOCTSIMU 37I0POBbSI 1O TUCIMIUIMHE MPETyCMaTPUBAET MPEAOCTaBIeHHE HHPOPMAIIHH
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B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSM HX 310POBbsl H BOCTIPUATHS HH(POpMaITUK:
JUi u1 ¢ HapyIIEHUSIMH 3pEHUSL:

— B IIe4aTHOM popme yBenHUEeHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO JOKYMEHTA.

Jns i ¢ HapyIIeHUsIMH cityXa:

— B mie4atHoi popwme,

— B (hopMe 3JIeKTPOHHOT0 JOKYMEHTA.

Jis mu1 ¢ HapyIIeHUSIMHE OTIOPHO-ABUTATEIBHOTO arapara:

— B IleuaTHO# dopme,

— B (hopMe 3JIEKTPOHHOI0 JOKYMEHTA.

JlaHHBI TIepeYeHb MOXET OBbITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
00yUarommxcs.

Kputepun oneHuBaHuS K IK3aMeHY

Orenka Kputepun orneHnBaHus 10 3K3aMEHy

OLIEHKA «OTJIMYHO»: IPAaMOTHOE U JIOTHYECKU CTPOMHOE U3JI0KEHHE
MaTepuaja npu OTBETE, TOUHbIE POPMYIUPOBKH OIPENIEICHUN, TEOPEM
U TIpaBUIIbHBIC JOKA3aTENbCTBA; IPAaBUIIbHBIC, YBEPEHHBIE ICHCTBHS 11O
IPUMEHEHHIO MTOJyYCHHBIX 3HAaHUN Ha MPaKTUKE, YCBOCHHE OCHOBHOM U
3HAKOMCTBO C JIONOJHHUTEIBLHOMN JIUTEPATypOU.

OLICHKA «XOpOIIO» YETKOE H3JI0OKEHHE MaTepuala, AO0MyCKarTCs
OTIENIbHBIE JIOTMUECKUE U CTHJIMCTUYECKHE IOTPEHIHOCTH JIMOO MpHu
OTBETE Ha OJMH BOIPOC JaHbl TOYHbIE (HOPMYIUPOBKU OIpECIICHUH,
Cpeninit ypoBeHb | teopem M NpaBHIIBHEIC JOKA3aTeIbCTBA; IPH OTBETE HA BTOPOIl BOIPOC

«@» (xopomo) UMEIOTCS HETOYHOCTH (OPMYJHUPOBKU OIpEAETeHHUI, TeopeM WIu
npo0enbl B MPaBUIBHBIX J10Ka3aTEIbCTBAaX; IPABWIbHBIE JEHCTBUS IO
IIPUMEHEHHIO 3HAHUM Ha IIPAKTHKE.

Bricokuii ypoBeHb
«5» (OTIIHYHO)

OIIEHKA «YJIOBJIETBOPUTEIBLHOY: MIPU OTBETE HA 00a BOMPOCA UMEIOTCS
Toporossii HETOYHOCTH (OPMYIHUPOBKHU OINpeJeNieHuil, TeopeM WIN MNpoOensl B
YPOBEHB «3» MPaBWIBHBIX JI0KA3aTEIbCTBAX; H3JIOKEHHUE OTBETOB C OTIEJIbHBIMHU

(ymoBieTBopuTenpH | OLIMOKAMH, YBEPEHHO MCIPABIECHHBIMU  IIOCIE  JIONOJHHUTENbHBIX

0) BOIIPOCOB; MPAaBUJIBHBIC B LIEJIOM JCUCTBUS MO NMPUMEHECHHUIO 3HAHHWHN Ha

MPaKTHUKE;.

o OILIEHKA «HEYIOBJIETBOPUTEIHHO»: OTCYTCTBYET OTBET XOTH ObI HA OUH
MuHUManbHBINA I YA p Y y A
YPOBEHD (2% U3  BONPOCOB  WIM HMEIOTCI  CYLIECTBEHHBIE  HETOYHOCTH B
(Hey)IOBJ'IeTBOpI/ITeJ'I (bOpMan/IpOBKaX OIIpCACIICHUHU, TCOPEM, INPHUBCACHLI HCIPABHUILHBIC
LHO) A0Ka3aTeJIbCTBA; HCYMCHHUC IIPUMCHATD 3HAHWA HA IIPAKTHUKC.

OueHoYHBIE CpeACTBa s MHBAIUAOB U JIMI[ C OTPAaHUYECHHBIMH BO3MOKHOCTSIMU
3JI0POBbSI BRIOUPAIOTCS C YIETOM MX UHAUBUIYAITBHBIX MICUXO0(DU3MUECKUX OCOOCHHOCTEH.

— IIPY HEOOXOJUMOCTH WHBAIUIAM H JTUI[AM C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBBSI
MPEI0CTABIISIETCS JOTIOJIHUTEILHOE BpEeMs IJIsl MOJATOTOBKU OTBETA HA SK3aMEHE;

— MpH TPOBEJCHUH MPOIIEAYPHI OLICHUBAHUS PE3yJbTaTOB O0yUYCHUS HHBAIUIOB | JIUIL C
OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3I0POBbS MPEIyCMATPUBACTCSA MCIOIB30BAHUE TEXHUUECKUX

CpeacTsB, H€06XOHI/IMBIX UM B CBA3H C UX UHAWUBHUYAJIbHBIMH OCO6€HHOCT§IMI/I;
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— IIpY HEOOXOAUMOCTH ISl 00YUAIOIIUXCS ¢ OTPAHMICHHBIMUA BO3MOKHOCTSIMH 3JI0POBBS
U MHBAJIUIOB NpOIEaypa OLCHHBAHUSA pE3yJbTaTOB OOyUYeHHUS 10 JUCLHMIIIMHE MOXKET
IIPOBOIUTHCS B HECKOJIBKO ATAIIOB.

IIpouenypa olueHUBaHUS PE3yJIbTATOB OO0Y4YEHMS MHBAJIUAOB M JIHIl C OIpaHUYCHHBIMH
BO3MOKHOCTSIMH 3JIOPOBBSI 110 JHCHUIUIMHE (MOJIYJIIO) TPEIyCMAaTPUBACT MPEIOCTAaBICHHUE
uHpopManmu B (opMax, aJaNTHPOBAHHBIX K OTPAHMYCHUSM HX 30POBBS M BOCHPHUSATHS
nH(popMaILnu:

JUist T ¢ HApyIICHUSIMH 3PCHHUSL:

— B mie4aTtHOU hopme yBeIHMUEHHBIM MIPUDTOM,

— B (popMe 3IEKTPOHHOTO JOKyMEHTA.

Jns mun ¢ HapyLIeHUsIMU Ci1yXa:

— B IIeYaTHOU opme,

— B (hopMe 3IEeKTPOHHOTO JIOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO alllapaTa:

— B ieyatHoi popme,

— B (popMe 3JIEKTPOHHOTO JOKyMEHTA.

JlaHHBINA TNepeyeHb MOXKET ObITh KOHKPETU3UPOBAaH B 3aBUCHUMOCTU OT KOHTHMHIEHTA
00yyJaromuxcs.

5. IlepeyeHb OCHOBHOM M JONOJHHUTEIBHOM y4eOHOM JIUTEPATYPbI, HEOOXO0AUMOM 115
OCBOCHUS AMCUMILIMHBI (MOLYJIS).
5.1 OcHoBHast iuTEpaTypa:

1. ®angees, [1.K. Jlekuuu no anredpe [DnekTpoHHBIH pecypc] : yuedHoe nocodue / JI.K.
danneeB. — DnektpoH. gan. — Cankt-IletepOypr : Jlans, 2023. — 416 c. — Pexum
noctyma: https://e.lanbook.com/book/346454

2. Kypom, A. T'. Kypc Bbicmieii anre6ps! : yueOHuk uist By30B / A. I'. Kypomr. — 25-e u3g.,
ctep. — Cankrt-IlerepOypr : Jlans, 2024. — 432 ¢. — ISBN 978-5-507-47499-8. —
TexkcT : anexTpoHHbIH // JIaHb : anekTpoHHO-0MOMHOTeyHas cucremMa. — URL:
https://e.lanbook.com/book/3838497category=907

3. TIlpockypsixos, N.B. CoopHUK 33724 110 TUHEHHOU anredpe [DNeKTpoHHEIH pecypc] :
yueoHoe mocobue / .B. TIpockypsikoB. — DnektpoH. nan. — Cankr-IletepOypr :

Jlanp, 2024. — 480 c. — Pexum nocrymna:
https://e.lanbook.com/book/397331?category=907

4. bexknemuuies, /1. B. Kypc ananuTrueckoii reoMeTpun 1 JUHEHHON anreOpsl : y4eOHUK
it By30B / J1. B. bexknemumes. — 22-e uzn., ctep. — Cankt-IlerepOypr : Jlans, 2026.
— 448 c. — ISBN 978-5-507-56803-1. — Tekcr : anexTpoHHbIH // JIaHb : 31€KTPOHHO-
oubnnoreynasg cucremMa. — URL: https://e.lanbook.com/book/519924

5. MaprteiHoB, JI. M. Anre6pa u Teopus uucen ais kpunrorpaduu / JI. M. MapTeiHoB. — 3-
e u3a., ctep. — Cankr-IletepOypr : Jlanb, 2024. — 456 c. — ISBN 978-5-507-48774-
5.— Texkct : snexkrponnslii / Jlaup : smekTpoHHO-OMOMMOTEYHast cuctema. — URL:
https://e.lanbook.com/book/362942?category=1545

6. Pauees, C. M. DiemeHTs! Bbicuiel anredpsl U Teopun koaupoanus / C. M. PaneeB. —
2-e usn., uctp. u gon. — Cankt-IlerepOypr : Jlans, 2023. — 684 c. — ISBN 978-5-507-

47915-3. — TekcT : 2yeKTpOHHBIN // JIaHb : 3JIEKTPOHHO-OMOJIMOTEYHAS CHCTEMa. —
URL: https://e.lanbook.com/book/336809?category=1545

Jl1st ocBOeHUs AUCIUIUIMHBI HHBAJIMAMU U JIMIIAMU C OTPaHUYEHHBIMU BO3MOKHOCTSIMU
3I0POBBSI MMEIOTCSI M3/IaHUS B DJICKTPOHHOM BHJE B JJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIanp» 1 «¥Opaift.
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https://e.lanbook.com/book/519924
https://e.lanbook.com/book/362942?category=1545
https://e.lanbook.com/book/336809?category=1545

5.2 JlonoJiHUTEeIbHASA JINTEpaTypa:

Koctpukun A.W. Beenenue B anredpy. U 1: OcHoBsl anredpsl. M. : ®USMATIIAUT ,
2004.—-271 c.. - Tekct : HenocpeacTBeHHbIN (34 sx3emiuisipa B Oubnnoreke KyoI'Y)
Koctpukun A.U. Jluneitnas anredpa. U 2: OcHossl anredpsl. M. : DUZMATIINUT , 2001.
—367 c.. - Texkcr : HenocpeacTBeHHbIH (122 sx3emiuisapa B 6ubmnoreke Kyol'VY)
Koctpukua A.W. OcHoBHbIe cTpyKTypbl. U 3: OcHOBHI anredper. M. : DU3MATIIUT ,
2001.—-272 c.. - Tekct : HenmocpeacTBeHHbIN (91 sx3emiuisip B 6ubnuoteke Kyol'Y)
dannees, [1.K. 3agaun no Beicuieli anredpe [InekTpoHHbIid pecype] : yueonuk / JI.K.
dannees, N.C. Comunckuil. — OnexTpoH. naH. — Cankr-IletepOypr : Jlansp, 2022. —
288 ¢. — Pexxum noctymna: https://e.lanbook.com/book/210164

Unbun, B.A. Jluneiinas anredpa u aHaIUTHYECKasi TEOMETPHs : YUEOHMK JJIsSI CTYyA€HTOB
YHUBEPCUTETOB M TEXHHMYECKHX BY30B, OOydYalOMUXCS IO CHEHHAIBHOCTSAM
"Matemaruka", "l[Ipuknagnas matematuka u uadopmaruka" / B. A. Unbun, I'. 1. Kum ;
MockoBckuil rocygapcTBeHHbl yHuBepcuteT umeHu M. B. JlomoHocoBa. - 3-e¢ u3n,
nepepad. u gorm. - Mockaa : [Ipocniekt : I31-Bo MockoBckoro yausepceurera, 2025. - 393
c. - Tekcr : HenocpeacTBeHHsIi. (30 sx3emisipoB B 6ubanorexe Kyol'Y)

Boeponmun B.B. Jluneiinas anre6pa CII6.: Jlanp, 2008. - 400 c. - Tekct
HenocpeacTBeHHbIN (50 sx3emmisipoB B 6ubnnoreke Kyol'Y)

Epmonaesa, H. H. Ilpaktnueckue 3ansaTHs 1o anredpe. DIeMEHTbl TEOPUU MHOXKECTB,
TEOPHUH YKCET, KOMOMHATOPUKH. ANreObpandeckue CTpYKTypHI : yuebnoe mocobue / H. H.
Epmomnaesa, B. A. Ko3biruenko, I'. . Kyp6atoBa. — Cankr-IletepOypr : Jlanp, 2022. —
112 ¢. — ISBN 978-5-8114-1657-8. — Texkcrt : 3aekTpoHHbI // JIaHb : 3IEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/211595%2category=907
bexnemummena, JI.LA. COOpHUK 3a7a4 110 aHATUTHYECKOW TEOMETPUU U IMHEWHOU anredpe
[DnexTpoHHEI pecypc] : yueOHoe mocooue / JILA. beknemumena, J[.B. bexnemurnes,
A IO. ITerpoBuy, U.A. UyGapoB. — DnekrpoH. nan. — Cankt-IletepOyp: Jlanp, 2018. —
496 c. — Pexxum goctyma: https://e.lanbook.com/book/109625

5.3. UnTepHeT-pecypchbl, B TOM YHCJI€ COBpPeMeHHbIe MNpodecCHOHANIbHbIE 0a3bl

JAHHBIX " I/IH(l)OpMalII/IOHHl)Ie CIIpaBOYHbIC CUCTEMbI

JuekTpoHHasi Oudauoreka Hayunoit onbdamnorexn Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web

DNeKTPOHHBIN KaTajaor

[TocTynienus nutepatypbl B 6MOIMOTEKH (PUITHATIOB
IMoctynnenus nuccepranuii u aBTopedepaTon

CraTby U3 NEPUOAUKHU U HAyUYHBIX COOpHHUKOB ¢ 2016 T.
CraTby U3 NEPUOAUKHN U HAyUHbIX COOPHUKOB 110 2016 1.
T'azeTs! u KypHaIbI

DnexTpoHHas 6ubaMoTeKa TpyAoB yueHbix Kyol'y

y1eKTPOHHO-0uOIHoTeYHbIe cucTeMbl (DBC)

Wb =

OBbC «YHuBepcuterckas 6nbnuoreka onnaitn» http://www.biblioclub.ru/
OBC «Jlanpy» https://e.lanbook.com

Ob6pa3zoBarensHas maathopma «kOpait» https://urait.ru/

OBbC «ZNANIUM» https://znanium.ru/

OBbC «BOOK.ru» https://www.book.ru
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IIpodeccuonanbubie 6a3bl JAHHBIX POCCUHIICKHE

1.

2.
3.
4

Hanuonanenas snexkrponHas 6ubauoreka https://rusneb.ru/

Ba3er nagueix komnannu « MIBUC» https://eivis.ru/

Hayunas snexrponnas 6ubnuoreka eLIBRARY.RU (HOB) http://www.elibrary.ru/
MMUAH. [TonHOTEKCTOBas KOJUICKIHS MAaTEMAaTUYECKUX KYPHAIOB
http://www.mathnet.ru

XKypuan KBanrtoBas anextponuka https://quantum-electron.lebedev.ru/arhiv/
Kypnan Ycenexu ¢pusudeckux Hayk https://ufn.ru/

[TonHOTEeKCTOBAS KOJUIEKIWMS )KypHasoB Ha iardgopme PLTHU (DnextponHble Bepcuu
Hay4HbIX KypHasoB PAH) https://journals.rcsi.science/

[Ipesunentckas oubnuorexa um. b.H. Enprinna https:/www.prlib.ru/
DnexTpoHHas OMbIMOTEYHas cucTeMa cono-rymMmanutapHoro 3Hanust « SOCHUM»
https://sochum.ru/

I/IH(l)OpMa].lI/IOHHbIe CIIPaBOYHBIE CUCTEMBI

1. Koucynbrant Ilntoc - cripaBoyHast mpaBoBasi cucteMa (JI0CTyH MO JTOKATbHOU CETH C
KOMITBIOTEPOB OMOINOTEKN)

IIpodeccuonanbHbie 6a3b1 JAHHBIX 3apy0eKHbIC

1.
2.

el

Kypnansl uznarensctBa Wiley https://onlinelibrary.wiley.com/

ITonnotekcroBas koyuekiusa kaur eBook Collections u3natensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

ITonnorekcroBas koiuteknust kuur EBSCO eBook https://books.kubsu.ru/

Pecypcst Springer Nature https://link.springer.com/, https://www.nature.com/
Chemical Abstracts Service (CAS) SciFinder Discovery Platform https://scifinder-
n.cas.org

Questel. baza mannbix Orbit Premium edition https:/www.orbit.com
[TorHOTEKCTOBBIE KOJIIEKIIMH KHUT U3aaTenbcTBa American Institute of Physics
Publishing (AIPP Ebook) https://pubs.aip.org/books

[TomHOTEKCTOBAS ApXMBHAS KOJUICKIIMS KYPHAJIOB M31aTenbcTBa American Institute of
Physics Publishing (AIPP Digital Archive) https://pubs.aip.org/

China National Knowledge Infrastructure. /I CNKI Academic Reference (AR)
https://ar.oversea.cnki.net/

ba3bl 1aHHBIX OTKPBITOI'0O 10CTYylIa

1. KubepJlenunka http://cyberleninka.ru/;
AMepuKaHCKas MaTeHTHas 0aza JaHHbIX https:/www.uspto.gov/patents/search/patent-
public-search

3. JlektopuyMm TB - Bugeonekuuu Beayumx jgekropoB Poccun http:/ www.lektorium.tv/

4. IlpuoputetHnie HayuHble HanpaBieHus PYIH. CnennansHbie KOTIESKIIUT
https://priority-lib.rudn.ru/

Ba3bl nannbix KyoI'y

1. OrtkpeITas cpeaa MOAYIBHOTO JUHAMHYecKoro o0ydenus: Kyol'y
https://openedu.kubsu.ru/

2. ba3a y4eOHBIX MIAHOB, Y4€OHO-METOIMYECKUX KOMILJICKCOB, ITyOJIUKAIMHA 1
koH(pepenuii http://infoneeds.kubsu.ru/

3. DnektpoHHBIN apxuB gokymeHToB KyoI'Y http://docspace.kubsu.ru/
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6. MeToanueckue yKkazaHus JJ151 00y4alomUXcs M0 OCBOEHUIO TN CHUIJINHBI (MOIYJIs1).

ITo kypcy npeycMOTpEeHO MPOBEAECHUE JIEKIMOHHBIX 3aHATHM, HA KOTOPBIX JA€TCSI OCHOBHOM
CUCTEMATU3UPOBAHHBIM MaTepuai, U J1abopaTOpHbIX pabOT, BO BpeMs KOTOPBIX 3aKpeIuisieTcs
TEOPETHUUECKHIl MaTepHall pellieHHeM 3a/1ay.

Ha naGopaTtopHbIX 3aHATHSX MPOBOJIUTCS CTaHAapTHas paboTa MO pElIeHHI0 3ajad Mo
anrebpanyeckuM CTpykTypam. Ilo OTAeNbHBIM TeMaM CTyIEHTaM IOopydyaeTcs MOATOTOBUTH
MIPE3EHTAIIMH U BBICTYIIUTH C JOKJIAJaMU Ha 3aHATHAX.

BaxknelmmM »TanmoM Kypca SBISETCS CaMOCTOsATeNbHas paboTa O JUCLUIUIMHE C
HCIIOJIb30BAHUEM YKa3aHHBIX JINTEPATYPHBIX HCTOYHUKOB.

Jnst mydiiero ocBOeHUsl TUCHUIUIMHBI MPU oTBeTax Ha JIP cTyaeHT AoMkeH OTBETUTH Ha
HECKOJIBKO BOTIPOCOB M3 JIEKIIMOHHOM YacTH Kypca.

B ocBoeHuu AMCUMIUIMHBI WHBAIMAAMHU U JUIAMH C OTPAHMYEHHBIMH BO3MOXXHOCTSAMU
30pOBbsl 0OJBIIOE 3HAUEHME HMEET WHJIUBHUIyajbHas yuyeOHas paOoTa (KOHCYJbTallMH) —
JIOTIOTHUTENIBHOE Pa3bsICHEHHE YUeOHOI0 MaTepuaa.

WNupuBuyanbHble KOHCYJbTAllMM 10 MpEeAMETY SBJISAIOTCA  BaXHBIM  (hakTopoMm,
CHOCOOCTBYIOLIMM MHIUBUAYAIN3AUN O0yUeHHs U YCTAHOBJICHHUIO BOCIIMTATEIbHOIO KOHTAKTA
MEXIy I[pernojaBaTesieM M OO0yd4aroIlMMCs WHBAJIMIOM WM JIMIOM C OTpaHUYEHHBIMU
BO3MOXHOCTSIMU 37J0POBBSI.

7. Ilepeyenr  WH(GOPMALMOHHBLIX  TEXHOJIOTHMH, HMCHOJIb3yeMbIX  MpPH
OCylIeCTBJICHNH 00pa30BaTEILHOIO Mpolecca M0 JMCUHUILINHE (MO1YJII0).

7.1 llepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHH.

— [IpoBepka noMamHUX 3aJaHUN ¥ KOHCYJIBTUPOBAHUE ITOCPEICTBOM 3JIEKTPOHHOM IOYTHI.
— Mcrionb30BaHue IEKTPOHHBIX MPE3EHTALIUI IIPH IPOBEJCHUHU MPAKTUYECKUX 3aHATUH.

7.2 IlepeyeHb HEOOXOAUMOT0 MIPOTPAMMHOI0 O0ecneYeHusl.

- MSOffice.
— IIporpaMMsl u1st IEMOHCTpAIMK U co31anus npe3eHTanuit (« Microsoft Power Pointy).

7.3 llepeyenb HHGOPMANMOHHBIX CMIPABOYHBIX CUCTEM:

1. Onexrponnas 6ubanoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

8. MarepuanbHo-TexHuyeckasi 0a3a, HeoOXxoaumMasi sl OCYIIEeCTBJICHUS
00pa30BaTeJLHOIO NMPoOLECCa MO AUCHUIINHE (MOYJII0).

MaTepI/IaHBHO—TeXHI/I‘I€CK06 obecrieueHue JUCHHUITIINHBI

No Bun pabot
(MOmyJIsl) 1 OCHAIIEHHOCTh

1. JlexIMOHHBIE 3aHATHUS JleknimoHHass ayauTOpHsi, OCHAIllEHHAsi MPEe3CHTAIMOHHON
TEXHUKOW (IPOEKTOp, OJKpaH, KOMIIBIOTEP/HOYTOYK) U
COOTBETCTBYIOUIMM IporpaMMHbIM obecnieuenneM (I10)

2. JlabopatopHbie Jlabopatopus, YKOMIUUIEKTOBaHHAs  CIICIHATHU3UPOBAHHOM
3aHATHUS MeOeIIbI0 M TEXHUYECKUMHU CPEJICTBAMHU O0YUYCHHS

3. I'pynmoBeie Aynautopus ¢ yueOHOM MeOenbio (JOCKH, CTOJIBI, CTYJIbs)
(MHIBUIYaIIBHBIE)
KOHCYJIbTAllUU
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Texymuii  KOHTpOJIb, | AyauTopus ¢ yueOHOIl MeOemnbio

MIPOMEKY TOUHAas
aTTecTalus

CamocTosTenbHas KabGuner panga camocTosiTenbHOM  pabOThl, OCHAIIEHHBIN
paboTa KOMITBIOTEPHON TEXHHKOW C BO3MOXHOCTHIO MOAKIIOUEHUS K

cetn «MHTEpHET», NMPOrpaMMON HSKPAHHOTO YBEIWYEHUS U
00€eCIeYeHHBIN JTOCTYIIOM B JJIEKTPOHHYIO WH()OPMAIMOHHO-
00pa3oBaTeNIbHYIO Cpe/ly YHUBEPCUTETA.

25



