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1. Ilean 1 3a1a491 OCBOEHUS TUCIUILIHHBI.

1.1 Hean AucHUNIMHBI

dopmupoBaHue y CTyACHTOB (paKkyabTeTa MaTeMaTHKH U KOMITBIOTEPHBIX HAayK (HampaB-
nenus 02.03.01) 6a30BbIX 3HAHUWH 1O (yHAAMEHTAIBLHONW M KOMITBIOTEPHOU airedpe B TEUEHUE
HEPBBIX YETHIPEX CEMECTPOB.

1.2. 3agaun AMCHUTIIMHBI

[TonydyeHne OCHOBHBIX TEOPETHUUECKUX CBEICHUM, Pa3BUTUE MTO3HABATEIBHOU JIE€SATENb-
HOCTH M IPUOOPETCHHE MPAKTHYCCKUX HABBIKOB PAOOTHI C MOHSATHUSIMH 10 CIACAYIOIIUM pasiesiaM
anreOpbl: CUCTEMbl JIMHEHHBIX YPAaBHEHMI, MATPUIBI M ACUCTBHS HaJ HUMH, ONPEACTUTEIH,
KOMILJIEKCHBIC YKCJIa, MHOTOWICHBI, alreOpandeckre CHUCTeMbl (TPYIIbI, KOJIbIAa, BEKTOPHbBIC
MIPOCTPAHCTBA, ATeOPhI), KOHCUHOMEPHBIC BEKTOPHBIC MTPOCTPAHCTBA, JIMHEHHBIC OTOOPaKEHUS
BEKTOPHBIX IPOCTPAHCTB, UHBAPUAHTHBIE OANPOCTPAHCTBA JIMHEHHBIX OMEPATOPOB, KOPAAHOBA
HOpMasbHasi (h)OpMa MATPUIILI JIMHEHHOTO OIepaTopa, CONMPSHKCHHOE OTOOpaKeHUE, KaHOHHMYe-
CKUU BMJ MaTpUIl JMHEUHBIX (HOPMAJIBHOTO, CAMOCOIPSKEHHOIO, OPTOTOHATILHOTO WU YHU-
TapHOTO) OINEpPaTOPOB, OMIMHEHHBIC W KBaJgpaTH4HbIC (POPMBI, METPUUECKHE BEKTOPHBIC MPO-
CTpaHCTBa, KiaccuuKalus KBaJAPUK, TPYIIBI MpeoOpa3oBaHuil M KiacCUpUKalUs JBHKEHUH,
OCHOBBI TEOPHUH AJITOPUTMOB U OIICHKA WX CJIOKHOCTHU, KJIACCUYECKHE aJITOPUTMBI IEJIOUNCIICH-
HOM apu(METHKH, DJIEMEHTBl TCOPHH YKCEJI, MOJS ¢ KOHCUHBIM YHCJIOM JJIEMEHTOB, IICITHBIC
npoou, GyHKIMs Diinepa, MoaylsipHas apudMeTHKa, Havyaja TCOPHH MOJIMHOMOB, OT/ICJICHHUE U
arMpOKCUMAlINsI KOPHEW MOJTMHOMHAIIBHBIX YPaBHEHUM.

1.3 MecTo IUCHMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIl MPOorpaMmMbl

Hucnunnuna (b1.6.10) «®ynnamenTanbHas ¥ KOMIIBIOTEpHAS aireOpay Mo Hampasiie-
Huto 02.03.01 MaremaTHKa U KOMITBIOTEpHbIE HAyKH (YpOBEHb OakajaBpuaTa) OTHOCUTCS K 0a-
30BOM 4YacTH, siBistomeics: cTpykTypHbIM diemenToM OOIT BO. qucnunnuna uzydaercs ¢ 1-ro
1o 4-i ceMecTpsl, 3HaHUs, [TOJIyYEHHBIE B IIPOLIECCE €€ U3YyUEHMS, UCIOJIB3YIOTCS B aHAJIUTHYE-
CKOM TreoMeTpuH, MaTeMaTH4YeCKOM aHan3e, (PyHKIMOHAJIBHOM aHainu3e, AuddepeHnanbHon
TreOMETPUH M TONOJOTHH, AU(PepeHINaNbHbIX YPaBHEHUSX, IUCKPETHOM MaTeMaTuKe U MaTe-
MaTHYECKOHN JIOTHKE, TEOPUM YUCEN, METOJaX ONTUMHU3auuu U ap.. Ciymarend B IEPBOM ce-
MECTPE JIOJKHBI BIaJIETh MAaTEMATUYECKUMHU 3HAHUSAMH B paMKax IPOrpaMMBbl CpPEIHEN IIKOJBI,
a ciymarend Bo 2-M, 3-M M 4-M ceMecTpax — 3HaHWSAMH, MOJyYEHHBIMH MO JAHHOW JWCIH-
IUITMHE, B IPEIBIIYIINX CEMECTPAX.

1.4 TlepeyeHb MIAHHPYEMBIX Pe3yJabTATOB O0y4YeHHs] MO AUCHUIINHE, COOTHECeH-
HBIX € IVIAHMPYEMbIMH pe3yJIbTaTaMM 0CBOEHUsI 00pa30BaTeIbHON NPOrpaMMbl

IIpu ocBoenun aucrumianHbl «DyHIaMeHTaIbHAs U KOMIIBIOTEpHas anredpa» Bblpada-
ThIBaeTcs oOllieMaTeMaTHdeckas KyJbTypa: YMEHHE JIOTUYECKU MBICIUTh, MPOBOIUTH J0Ka3a-
TEJIbCTBA OCHOBHBIX YTBEPXKICHUM, YCTAHABIUBATH JIOTUYECKUE CBI3U MEXAY MOHATUAMU, IPHU-
MEHSTh NOJy4YeHHbIE 3HAHUA JUISl pelleHus anredpanyeckux 3a7ad U 3ajad, CBA3aHHBIX C KOM-
IBIOTEPHBIMU PUJIOKEHUSAMH allre0pandeckux MeTooB. llomydaemble 3HaHUS JIeKaT B OCHOBE
MaTeMaTHUYeCcKOTro 00pa30BaHUsl U HEOOXOIMMBI JJIsl IOHUMaHMsI 1 OCBOEHUS BCEX KypCOB MarTe-
MaTHUKH.

[Ipouiecc W3ydyeHHs] AMCUMILIMHBI HANpaBjieH HAa (OPMUPOBAHUE CIEAYIOLUIMX KOMIIE-

ternuii: OIIK-1, ITK-3, ITK-9.



Ne | Unnekc Coneprxanue B pe3ynbraTe u3yueHus yaeOHON AUCHUIUIMHBI 00yYaroy-

. | KoMmIe- KOMITCTCHITHH €Csl JIOJDKHBI

0. | TEHIUH (unu e€ yacTH) 3HATh yMeThb BJIa/IeTh

1. | OIIK-1 I'oToBHOCTBIO OCHOBHBIE Te€Ope- | UCIOIb30BATh anredpandecKuMu
HCIIOJIb30BaTh MBI anreOpel, a | NpUOOpPETEHHBIE | METOIaMHU HCCIIEIO-
(dbyHI1aMeHTab- TaKk)Ke€ HEKOTOpbIE | 3HAHUS B IO- | BAHUW ISl UCIIOJIb-
HbIC 3HAHUS B 00- | €€ MPHJIOKEHUS C | CIEAYIONUX 30BaHUS WX TpU
JacTH anreOpbl B | ENbI0 TNpPUMEHE- | HAYYHBIX  HC- | PEIICHUH MPHUKIAI-
Oyayuieit  mpo- | HUsE B Oyayuiei | ciaeloBaHUSX; HBIX BOIIPOCOB;
(beccuonanpHON | IpodecCuoHab-

NeSITeNIbHOCTH. HOM  JlesATeNnbHO-
CTH;

2. IIK-3 | CnocoOHOCTBIO pa3IUYHbBIE METO- | (POPMYIIUPO- HaBBIKAMHM  JIOKa3a-
CTpPOTO J1I0Ka3bl- IIbI JTOKa3a- BaTh OMNpejieNie- | TeJIbCTB  yTBEPXKJe-
BaTh yTBEPKJIC- TENBCTB YTBEP- | HUS U OCHOB- HUH Ha  OCHOBE
Hue, chopmyiu- KACHU, (GOPMY- | HbIE TEOPEMBI onpeAeNeHul u Jo-
pOBaTh pe3yiib- JUPOBKH OCHOB- | Kypca anreOpbl, | Ka3aHHBIX TEOPEM.
TaT, yBUIETh HBIX IOHSATUW U | CTPOTO JI0Ka3bl-

CIICZICTBUS TIOTY- | TEOpPEM Kypca aji- | BaTh YTBEpK/e-
YEHHOT'O Pe3yJib- reOphl; HUS U Clel-
TarTa. CTBUS U3 HUX;

3. [IK-9 | CnocoOHOCTBIO K | OCHOBHBIE IOHS- | HCIIOIb30BATh HaBbIKAMH  OpraHu-
OpraHHU3aIiH TUS U YTBEPXKJC- | HCTOYHUKH WH- | 3allMU B cpele yda-
yueOHOU Jes- | HUs  JUCIHUIUTH- | (hopMariu ¢ | muxcs y4eOHOU ne-
TETBHOCTH B KOH- | HBI, ITyTH Opra- | IeJIbl0 OpTaHW- | ATEIHHOCTH IO all-
KpeTHOW  Tpel- | HU3allMKM TIOWCKa | 3alluu  y4eOHOil | rebpe.

MEeTHOW obsacTi | UHpOpMaLMK IS | 1EATEIbHOCTH
(MaTeMaTuka) CaMOCTOSITENILHO- | 0 TEMaTHKe
ro W3YYCHUS | TUCIUTUTHHEI;
IpYTHX €€ pasze-
JIOB;

2 CTpyKTypa M coiep:KaHHe JUCIUIITHHBI

2.1 PacnipeaesieHre TPYA0eMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO0mast TpyA0€MKOCTh AUCITUTUTMHBI COCTABISIET 15 3aueTHbIX equnull (540 4acoB, U3 HUX

KOHTaKTHBIX 283,2 yaca: JeKIHOHHBIX 136 yacoB, 1abopaTOpHbIX 3aHATHH 136 yacoB, KOHTPOJIb

CaMOCTOSTEIbHOM pa6OTLI 10 yacoB u MPOMECIKYTOYHAA aTTCCTAlUA 1,2 gaca , CaMOCTOsTECIbHAas

pabota 105 yacoB; moAroToBka k 3k3ameHam 151,8 yaca), ux pacmpeneneHue 1o Bugam padot
IPEJCTaBICHO B TaOJIUIIE.

Bun yuebHoit paboTbl

Bcero
9acoB

Cemectpsl
(gachr)




1 2 3 4
KonTakTHas padora, B TOM 4nce:
AyIuTOpHBIE 3aHATHS (BCEro): 272 72 64 72 64
3aHsTH JIEKIMOHHOTO THIA 136 36 32 36 32
JlaboparopHbIe 3aHATHS 136 36 32 36 32
3aHATUSA CEMUHAPCKOTO TUIA (CEMUHAPHI, MPAKTHUECKUE
3aHATHS) ) i ) ) )
HNuasi koHTaKTHas padora:
Kontposb camocrositenbHOM padotsl (KCP) 10 2 2 4 2
[Tpomexxyrounas arrecramus (MKP) 1,2 03|03 03/ 0,3
CamocrosiTesibHasi paboTa, B TOM 4ucJIe:
- pazoop u camocmoamenvHoe usyueHue meopemu-
YecKk020 Mamepuana no KOHCNeKmam 1eKyuti u no yyeo- 30 8 10 8 4
HbIM ROCOOUAM U3 CNUCKA UCTMOYHUKOS IUMepamypbl,
- camocmosimenbHoe peulenue 3a0ay no memam 50 12 16 16 6
1abOPaAMOPHLIX 3AHAMUU,
- 10020MOBKA K peghepamusrHomy 00K1ady (mpe- 7 0 0 4 3
Mutl u 4emeepmolii cemecmpbl)
[ToaroroBka K TeKyIiemMy KOHTPOIO (K KOHTPOJIbHBIM 18 5 7 4 2
paboTaM M KOJUIOKBUYMaM )
KonTpoJb:
[ToaroroBka k 3K3amMeHy 151,8 | 44,7 | 44,7 | 35,7 | 26,7
OO0mas Tpy10eMKoCTh Jac. 540 144 | 144 | 144 | 108
B TOM 4YHCJie KOHTAKTHAs 2832 | 743 663 | 743 663
padora
3a4. ef 4 4 4 4 3

2.2 CTpyKTypa AMCHUILIHHbI

PacnpeﬂeneHI/Ie BUI0B y‘Ie6HOI7I pa6OTLI " UX TPYAOCMKOCTH I10 pa3aciiaM JUCIUIIAHBI.

Pazgensl guciumuinHbl, u3ydaemsie B 1-4 cemecTpax (ounas ¢hopma)

KonngectBo yacos
AynuropHas Breayu-

Ne HaunmeHnoBanue paznenos (Tem) a6oTa TOpHas

Beero P pabota

JI 113 JIP CPC
1 2 3 4 5 6 7
1 CucreMbl TUHEUHBIX ~ YpaBHEHUU 22 i 8 6
o MatpHiter 2 8 | - | 8 6
3 Onpenenurenu 2 8 ) 10 8
4 OTobOpakeHnss MHOXECTB 10 4 ) 4 5
5 Anre6pa1/1qecxﬂe CHUCTCMBbI 17 8 ) 6 3




Hmozo no oucyunnune ¢ nepeom cemecmpe : 36 _ 36 o5
6 KommnekcHele yncna 24 8 . 8 8
7 MHorouieHsl 24 8 N 8 8
8 BexTopHbIe IpocTpaHCcTBa o4 | 8 _ 8 8
9 EBKiNI0BO M yHHTapHOE IIPOCTPAHCTBA o5 | 8 i 8 9
Hmozo no oucyuniaune 60 6Mmopom cemecmpe : 32 - 32 33
10 JIuneitHble 0TOOPaXEHNUS BEKTOPHBIX IIPOCTPAHCTB 28 | 10 ) 10 8
JluneitHple omepaTopsl EBKIMAOBBIX W YHUTAPHBIX
11 |mpocrpancts 28 10 i 10 8
12 KBanparuunsie GopMbl o4 | 8 N 8 8
13 DJeMeHThl MHOTOMEPHOH T'eOMETpUH o4 | 8 ) 8 8
Hmozo no oucyunnune 6 mpemovem cemecmpe : 36 - 36 32
14 Kitaccudeckue alropuT™Mbl ¥ MX CIIOKHOCTh 19 | 8 - 8 3
15 I'pymiisl, KoJbIIa, OIS, BEIYMCIUTEIBHBIC ACTIEKTHI 20| 8 ) 8 4
16 DJeMEeHTHI TEOPHH YUCEI 20 | 8 i 8 4
17 OCHOBHBIE CBEJICHUSI O TIOJIMHOMaX 20 | 8 ) 8 4
Hmozo no oucyuniune ¢ uemeepmom cemecmpe : 32 - 32 15
Hmozo no oucuunnune: 136 - 136 105

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ansatus / cemuHapsl, JIP — mabopaTopHsbie 3aHsI-

tusi, CPC — camocrosiTenpHas paboTa CTyAeHTa

2.3 ConepxxaHue pa3iesioB IUCHUNIHHBI

2.3.1 3ausaTHA JeKIHHOHHOI'0 THIIA

Ne | HammenoBanue pas- | Conep:kanue pasaesia ®opma
n/n | gejaa TeKyIero
KOHTPOJIA
1 | Cucrembl nuHEHHBIX | DJeMeHTapHbIe NMpeoOpa3oBaHUs HaJ ypaBHEHUS- | Y CTHBIN
ypaBuenuii (CJIY) mu CJIY, skBuBaneHtHocTh. Merton I'aycca, uc- | onpoc, KoJi-
cinenoBanue CJIY crynenHuaroro Buma. Apudme- | JOKBUYM

THYECKOE JIMHEHHOE MpPOCTPAHCTBO CTPOK R "
Jlunelinast KOMOMHAIMA CTPOK (TPAH3UTUBHOCTH),




JIMHEWHAas 3aBUCUMOCTb. ba3a CHCTEMBI CTpPOK,
paur. IToxnpoctpanctBo B R ", ero 6asuc u pas-
MepHocTh. OnHopoanas CJIVY, mpoctpaHCTBO ee
pemieHui, ¢GyHIaMEHTallbHAs COBOKYITHOCTH pe-
meHui. CBA3b MEXIYy MHOMKECTBAMH PEUICHUI
CJIY u accouMuMpoBaHHOM C HEH OJIHOPOAHOU
CJIy.

Marpuiib

Matpuubl ¢ JeHCTBUTENBHBIMU DJIEMEHTAMH, HX
Bubl. COBMaICHHE PAHIOB MaTPHIBI IO CTPOKAM
U cronbuam, padr matpuisl. Teopema Kponekepa-
Kamemm. Onepanyn Hag MaTpUIIAMH: CIIOKEHHE
U BBIYUTAHHUC MATpUL, YMHOXCHHC MATpUI[ Ha
qucjia U1 YMHOXCHUC ManHH.IIOHﬂTHﬂ O KOJIbIIC
u 00 anreOpe. Anrebpa (Koiblo) mMatpull. Panr
HPOU3BE/ICHUS] MATPHIL.

YcTHBIN
orpoc,
JIOKBUYM

KOJI-

Onpenenurenu

IlepecTaHOBKM N CUMBOJIOB, UX YETHOCTh. M3me-
HEHUE YETHOCTH NPU TPAHCIO3ULUIX CHMBOJIOB,
KOJIMYECTBO YETHBIX M HEYETHBIX IEPECTAHOBOK.
dopMallbHbIE NOJCTAaHOBKM N CUMBOJIOB, UX 4Y€T-
HOCTb M HEUYETHOCTb, KOJIMYECTBO YETHBIX U HE-
YEeTHBIX NOJCTaHOBOK. Ompenenurens N-ro Imo-
psAaKa, NPOCTEHININE CBOMCTBA. BprunciieHue
ONpEAEIUTENS] C MOMOIIBI0 3JIEMEHTAPHBIX IIpe-
00pa3zoBaHuil HAJ CTPOKAMH U CTOJIOIaMu. MuHOD
MaTpHllbl, alredOpanveckoe IOMOJIHEHHE K JJie-
MEHTY MaTpulbl. PasznoikeHue onpenenurens 1o
cTpoke (ctonodiy). @opmyna oOpaTHONW MaTpPHUIBL.
ITpaBuiio Kpamepa pemenus onpenenennon CJIY.

basucHbl MuHOp Matpunbl. Haxoxnenue pas-
ra MaTpuibl METOJOM OKaiMIIEHHS MHMHODPAMH.
Teopema Jlamutaca u cnencreusa u3 Hee. Ompene-
JUTENb TPOU3BENCHHUS MaTpull, (GOpMyIUpOBKa
teopeMbl bune-Kommu. O0006menHoe mnpaBuio
Kpawmepa pemrenust npoussosiabHoi CJIY.

YcTHBIN
orpoc,
JIOKBUYM

KOJI-

OtobpaxkeHus
KECTB

MHO-

OtobOpakeHnsT MHOXKECTB, MX BHJIBI. PaBEHCTBO
0TOOpakeHUl. YMHOXKeHUEe OTOOpa)keHuM, acco-
nuaTuBHOCTh. [IpeoOpa3zoBaHus MHOXECTBA, HX
dbopManbHas 3amuch, YMHOXKE€HUE MpeoOpa3zoBa-
Huil. [loacTaHoBKM MHOXECTB, UX (hopMasibHAs
3alliCh, YMHO)KEHHE IOJCTaHOBOK. EnuHu4Hasg n
oOparHasi MOJACTaHOBKH.

VYceTHBIT
ompoc,
JIOKBUYM

KOJI-




Anrebpanueckue CcH-
CTEMBI

bunapusie onepanyu (anredpandeckue oneparyn)
Ha MHOXXECTBax. ['pymmouzbl, X BUABI U IPO-
creitfimue cBoiictBa. Tabmuma Koamu rpynmowmna,
npumMepbl. CUMMETpHUECKUIl MOHOHT TTpeodpa3o-
BaHUN U CUMMETpUYecKas IpyIina MojAcTaHOBOK N-
i crenenu. Konblia (B 4acTHOCTH, MOJIS), UX BUJBI
W MmpocTeiime cBoWcTBa, mnpumepbl.  KosbIio
MHOTOYJICHOB HaJ MPOU3BOJIbHBIM IOJIEM (B3au-
MOCBSI3b aJredpandeckoro M (yHKIHOHAIHLHOTO
B3IJIS10B HA MOHATHE «MHOTO4iIeH»). BekropHble
IIPOCTPAHCTBA HaJX MPOU3BOJIBHBIMU  IOJIIMH,
OIIpElIETICHUE U MPOCTEHIINE CBOWCTBA, IPUMEPHI.
AnreOpbl HaJ MPOU3BOJIBHBIMH IOJISIMH, OMpese-
JICHWE U BUJBI aIredp, IpUMephl.

Komb1io KJ1accoB BBIYETOB, KPUTCPUH  ITOJIS.
[Tone anredOpamveckux uwmcen. [loarpynmounnsl,
MIOJIKOJIBIA U TIOJIPOCTPAHCTBA, TpuMepbl. [ToHs-
THe 00 n3oMopdu3Me anredOpanvdecKux CUCTEM.

YcTHBIN
omnpoc, KoJ-
JIOKBUYM.

KommrekcHble uymcna
(K4)

[Tonsstue o umcinoBom mnoie. IlocTpoenue mnoss
KomIuiekcHbIX uyucen C. Anrebpandeckas (opma
3anucn KUY u cBsi3aHHBIE ¢ HEKO IOHATHUS, CBOMW-
cTBa comnpsbkeHusa. Moayns KU, HepaBeHCTBO Tpe-
yrosibHUKa. TpuroHomerpuueckas (opma 3anucu
KY, MylbTUIIIMKATUBHBIE CBOWCTBA MOAYJIA U ap-
rymenTa. /[eiictBus Han KY B KOMIUTIEKCHOU
IJIOCKOCTH C IIOMOIIBIO LUPKYJIsSI W JIMHEHKH.
®opmyna Myaspa. M3Bineuenne kopHeit n3 KY.
KopHu 13 equHMIIbI, TEpBOOOpa3HbIE KOPHHU.

®opmyna Diinepa. Jlorapupmuueckas U moka-
3aTesibHast PYHKIUU KOMIUIEKCHBIX IEPEMEHHBIX.

YcTHBIN
omnpoc, KoJ-
JIOKBUYM

MHuorouieHsl

MHorowieHsl OT OJHOW TMepeMeHHON (PyHKIHO-
HANBbHBINA B3TJISA), omepanuu Haj HUMH. Kombia
muorowteHoB R[X] u C[X]. Crenenb cymmbl U
IIPOU3BEICHUSI MHOIO4YIEHOB. JleneHue ¢ ocrar-
KOM U 0e3 ocTaTKa B KOJIbLIE MHOTOUYIEHOB, CBOM-
ctBa. HOJl u HOK mHorownenos, anroputm EB-
ximna Haxoxaenus HOJI. Teopema be3sy, kpat-
HOCTh KOpHs MHorouieHa. Cxema ['opHepa u ee
NPUMEHEHUS. OKBHUBAJICHTHbIE (HOPMYIUPOBKU
OCHOBHOHM TeOpeMbl ayreOpbl, CIECICTBHS U3 HeEe:
dbopmynel Buera, THTEpIOIAIMOHHBIA MHOTOWIECH
Jlarpanka, oTAelieHHE KpaTHBIX KOPHEW MHOTO-

YcTHBIN
omnpoc, KoJ-
JIOKBUYM




YJICHA.

Teopema IlITypma u ee npuMeHEHUE IPHU OT-
JIEJICHUU JEHCTBUTENbHBIX KOPHEH MHOTOYJIEHA U3
R[X]. Kosp1io MHOTOYJICHOB OT MHOTHX TIEpEMEH-
HBIX, JIEKCUKOTpauIecKoe ynopsA0UeHNE YICHOB
MHorousaeHa. Konblo CHUMMETPUYECKMX MHOTO-
yieHoB. OCHOBHas TeopeMa O CHUMMETPHUYECKHX
MHOTOYJICHAX.

Bekropuslie po-
CTpaHCTBa

JInHeWHasa 3aBUCHUMOCTh M HE3aBUCHMOCTH CHCTC-
MBI BEKTOPOB NPOCTPAHCTBA HaJ IMPOU3BOJIHHBIM
nojeM, cBoucTBa. Kputepuil moampocTpaHCTBa,
JuHeHHas o0oJjiouka. MakcuMaibHas JIMHEHHO
He3aBUCHUMas mojicucreMa (0a3a) CHCTEMBI BEKTO-
pOB, paHr. ba3uc BEKTOpPHOro MpocTpaHcTBa (MO/I-
MIPOCTPAHCTBA), pa3MEPHOCTh. MaTpuiia nepexoa
OT OJIHOTO Oa3uca MpocTpaHcTBa K Apyromy. Ko-
OpJIMHATHI BEKTOpa B JAHHOM Oasuce, UX U3MEHE-
HUE TIpU mepexoie K apyromy 6asucy. Mzomop-
¢bu3M BEKTOpHBIX mpocTpaHcTB. IlepecedyeHue u
cymma noamnpoctpancTB. [Ipsimas cymma moamnpo-
CTPaHCTB.

daxkTop-nipocTpancTBO. JluHeliHble (yHKUINUN
Ha BEKTOPHOM IIPOCTPAHCTBE, UX ONPENEIIEMOCTh
oOpazamu 6Gaszuca. ConpsikeHHOE MPOCTPAHCTBO,
JyaJbHBIA 0a3uc, €CTeCTBEHHBIN n30MOphU3M.

YcTHBIN
orpoc,
JIOKBUYM

KOJI-

EBknumoBo u  yHU-
TapHOE MPOCTPAHCTBA

EBKIMIOBO IIPOCTPAHCTBO, CBOMCTBA CKAJIAPHOIO
MIPOU3BECHHUS. HepasenctBo Kommn-
byHsKoBCKOro. MeTprueckue COOTHOIIECHHUS B €B-
KJIMJI0BOM IpocTpaHcTBe. OpTOroHaibHasl CUCTE-
Ma BEKTOPOB, IIPOLECC OPTOroHanu3anuu I pamma-
[muara. CyiiecTBoBaHHE OPTOHOPMHUPOBAHHOIO
6azuca. OpTOroHaJbHOE JOIMOJHEHHE K IOAIpO-
CTPAaHCTBY M OPTOrOHAJIbHAs IIPOEKLUSA BEKTOpA
Ha MOAIPOCTPAHCTBO €BKJIMJI0BA IIPOCTPAHCTBA.
EBximunoB  u3omopduszM. OpTOHOPMUPOBAaHHBIE
0a3uChl E€BKJIMJIOBBIX IMPOCTPAHCTB, OPTOTOHAJb-
HOCTh MaTpHUILbl IIEpexo/a OT OJHOI0 Takoro 0Oa-
3uca K JpYroMy. YHHUTapHbI€ MPOCTPAHCTBA, IIO-
JyTOpajIuHeHble KOMIUIEKCHbIE (opMbl. MeTpu-
YECKHUE COOTHOILIEHUsS W BOIPOCHI, CBSI3aHHBIE C
OPTOrOHAJILHOCTBIO, B YHUTAPHOM IIPOCTPAHCTBE.

YcTHBIN
orpoc,
JIOKBUYM

KOJI-
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JIuneitnsle  oTOOpa-

KCHHUA BCKTOPHBIX

IIPOCTPAHCTB

Jlunelinbie oToOpaXkeHUs (OMepaTophl) BEKTOPHBIX
NPOCTPAHCTB HaJ OJHUM U TeM ke nojeMm. Obpa3
U SIPO IMHEHHOTO OTOOpa)KeHUs, PaHT U Je(eKT,
UX CBSI3b C Pa3MEPHOCTHIO OOJIACTH OIpEACIICHUS
oTroOpaskeHus. Marpulibl JIMHEHHBIX OTOOpaxe-
HUI (orepaTopoB), UX U3MEHEHHE IIPU MIEPEXoJie K
apyrum 6asucam. [IpocTpaHCTBO JIMHEHHBIX O0TOO-
pakeHuii, anredpa JMHEHHBIX ONEPaTOPOB, IOJ-
Has JIMHEWHAs Tpylla HEBBIPOXKICHHBIX JIMHEH-
HBIX orepaTropoB. M3oMophu3M mpocTpaHCTB M-
HEHHBIX 0TOOPaKEHHI U MPSMOYTOJIBHBIX MAaTpPHLI.
N3omopdusm anredp (MOTHBIX JTUHEWHBIX TPYII
HEBBIPOXK/ICHHBIX ) IMHEHHBIX ONEPaTOpPOB U KBaJl-
paTHBIX (HEBBIPOKIACHHBIX) MaTpull. CoOCTBEH-
Hbl€ 3HAU€HUs U COOCTBEHHBIE BEKTOPHI JIMHEH-
HBIX OIEpaTopoB. J(MaroHanu3upyemsle olepaTo-
pbl. XapaKTepUCTUYECKUA MHOTOYJIEH OIEPATOPA.
Teopema  ['amumibToHa-Kammu.  MuHHManbHBII
MHOrousjeH oneparopa. JKopraHoBa HOpMajibHas
¢dopma (PKH®D) matpurel oneparopa.

HMHBapuaHTHBIE TOANPOCTPAHCTBA JIMHEWHOIO
omeparopa, pasjIoKeHUE IPOCTPAHCTBA B IIPSAMYIO
CyMMy MHBapHaHTHBIX NOANPOCTpaHCTB. IIpsamas
CymMMa JIMHEWHBIX omepaTopoB. KopHeBble moa-
IIPOCTPAHCTBA JIMHEWHOI'O OIEpaTropa, AEHCTBYIO-
miero Hax noseM C. PaznoskeHue mpocTpaHCTBA B
IPSAMYI0 CYMMY KOPHEBBIX IOANPOCTPAHCTB JIM-
HEHOro omepaTtopa. AJNTOPUTM HaXoKJeHus Oa-
3uca, B KOTOPOM MaTpHIla JUHEHHOTO OIlepaTopa
nmeeT JKH®. Munumanbnbiii MHOTOUWIEH 1 KHO.
Kpurepuii  nuaroHanm3upyeMOCTH  JIMHEWHOIO
orneparopa, JEHCTBYIOIIETO B MPOCTPAHCTBE HaJ

noiieM C.

YcTHbIN
omnpoc, KoJ-
JIOKBUYM,

KOHTPOJIUPO-
BaHHE IIOJ-
FOTOBKH JIO-

KJaaa
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JIuneitHpie omeparo-
pbl  €BKIHMIOBBIX U
YHUTAPHBIX
CTPaHCTB

npo-

CornpsbkeHHOE 0TOOpakeHue (omeparop) yHUTap-
HBIX (€BKJIIMIOBBIX) MPOCTPAHCTB, €r0 CYIIECTBO-
BaHHUE U €MHCTBEHHOCTb JUISl JAHHOTO JIMHEHHOTO
otoOpakeHus (omepatopa). Marpuma conpsikeH-
HOTO OmepaTopa B OPTOHOPMHUPOBAHHOM Oasuce,
cBoiictBa. Teopema Illypa nns nuHeitHOrO omepa-
TOpa YHHTapHOro mnpocTtpancTBa. HopmanbHbIN
OIepaTop YHHTApHOTO TPOCTPAHCTBA, CYIIECTBO-
BaHHWE JUIsI HErO 0a3uca M3 COOCTBEHHBIX BEKTO-
pOB. YHHUTapHBIA OIEPaTOp YHUTAPHOTIO IPO-
CTPAHCTBA, KPUTEPUIl YHUTApHOCTH Oleparopa B

YcTHBIN
ompoc,
JIOKBUYM,

KOJI-

KOHTPOJIMPO-
BaHUE TOJ-
TOTOBKU JI0-

KJaga




TEPMUHAX €ro COOCTBEHHBIX 3HAYEHUH; Ipyrue
KpUTEPUU. DPMHUTOB (CaMOCONPSKEHHBIN) onepa-
TOp YHMTapHOTO INPOCTPAHCTBA, KPUTEPUH IPMHU-
TOBOCTH OIIepaTopa.

[lonoxxurenpHO (HEOTPULATENBHO) ONpEse-
JICHHBIE 3PMHTOBBI ONEPATOPHI, CBOMCTBA. Apud-
METHYECKUM KOPEHb U3 HEOTPHULATEJIbHO OIpene-
JIEHHOTO 3pMHUTOBa oreparopa. Paznoxenue yHu-
TapHOrO (€BKJIMJOBA) IMPOCTPAHCTBA B MPSIMYIO
CyMMY siJpa IJaHHOTO JIMHEHHOTO orepaTopa 1 00-
pasa coOmpspKEHHOro K Hemy omeparopa. buopro-
HOPMHPOBAHHBIE 0a3UCHl YHUTAPHOTO (EBKIHUIO-
Ba) MPOCTPAHCTBA, CBSI3b MEXJYy MaTpUlLlaMu OIle-
paTopa U CONpsKEHHOro K HeMmy omepatopa. Ilo-
CTPOEHHUE CHUHTYJSPHBIX 0a3MCOB i JTMHEHMHOIO
OTOOpaXeHHs] YHHTApHBIX MPOCTpPaHCTB. Pazmo-
JKEHUs JIMHEHHBIX OINEepaTOpPOB YHUTAPHOTO MpPO-
CTpaHCTBA.

12

KBanpatuunbie dop-
MBI

KBagpatuunas ¢opma, ee marpuua. V3menenue
MaTpUllbl IpU JMHEHHOM NIpeoOpa3oBaHUM Iepe-
MeHHbIX. [IpuBeneHue KBajpaTHUHOW (GOPMBI K
KaHOHMYECKOMY BHy. HopManbHBIN BU KBajpa-
TUYHOU (HOPMBI, SKBUBAIEHTHOCTh KBaJpaTHUHbIX
¢dopM. 3aKOH MHEpPLUHU JEHCTBUTENIbHBIX KBajpa-
THyHbIX (opM. Pacmajarommecs KBaapaTHyHbIE
(dopmsbl. [1010)KUTETBHO M OTPULIATENBHO ONpEie-
JIeHHbIe KBaJjpaTHuHble QOpMbI, KpuTepuii Cuib-
BecTpa. [IpuBenenue kBaapatuyHoil GpopmMel K Ka-
HOHMYECKOMY BHJY C IOMOLIbI0 OPTOTOHAJIBHOIO
npeoOpa30BaHus IEPEMEHHBIX.

[lonatue o monuiauHeNHHONW (DYHKIMM Ha BEK-
TOpPHOM IpocTpaHcTBe. IIpencraBienue noauiau-
HEHOI QyHKIIUMN B BUJIE MONTUIMHEHHON (HOpMBI B
¢ukcupoBaHHOM 0a3uce mpocTpaHcTBa. JIWHEH-
Hble, OWJIMHEHHBIE U MOJyTOpajJuHEelHble (QyHK-
uu, ux ¢opmel. Cummerpuueckre (Gopmbl U HX
CBSI3b C KBaIpaTUUYHBIMU (OpPMaMH.

YcTHbINM
omnpoc, KoJ-
JIOKBUYM,

KOHTPOJIUPO-
BaHHE IIOJI-
FOTOBKH JO-

KJaga
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OneMeHTHI MHOT'O-

MEpHOI reoMeTpUH

AddunHOE 1 €BKINOBO TOUEYHOE IMPOCTPAHCTBA.
AddunHble 1 I1EKapTOBBI KOOPAUHATHI, PACCTOS-
HUEe Mexay Toukamu. [lnockocts B adduHHOM
IIPOCTPAHCTBE, MAPAMETPUUYECKOE 3aJaHUE U 3a/1a-
HUE CHCTEMOH TOYeK B OOIIEM paCHOJIOKECHUU.
OO01re ypaBHEHUS TUIOCKOCTH B €BKJIMIOBOM TO-

VceTHBIM
ompoc, KoJ-
JIOKBUYM,

KOHTPOJIUPO-
BaHHE IIOJ-

TOTOBKH [10O-




YEeYHOM MPOCTPAHCTBE, B3aUMHOE PACIOIOKEHUE
II0CKOCTEN. Jlyd, OTpe30K, MOIyIPOCTPAHCTBO U
MOJIYIUIOCKOCTh B €BKJIMJIOBOM TOYEYHOM IIPO-
CTpAHCTBE, NEPIEHAUKYIAP K TIockocTH. [Ipeod-
pa3oBaHUsl KOOpJAWHAT. [IBW)KEHUS, WX aHAIUTH-
YecKoe 3ajJlaHue, TpyIma JIBWKEeHUi. Bumbl nBu-
JKeHUH, ux knaccudukanus. Addunnbie mpeodpa-
30BaHMsI €BKIIMIOBBIX TOYEYHBIX IPOCTPAHCTB.

Beimmykiieie MHOTOTrpaHHHMKH, cuMIuTekce. Ompe-
nenurens ['pama. [Tapamienenunen u ero oo0beM B
eBKJINIOBOM TOYEYHOM ITPOCTpaHCTBE. [ eomerpu-
YecKuil cMbIc ompenenutens adGUHHOTO Mpeod-
pasoBanusi. KBangpuku, nx addunnas kmaccudu-
Kaiusi. TeopeTHKO-rpynmoBasi TOYKa 3pEHUs Ha
TEOMETPHIO: EBKJIHNI0BA, adHUHHAS M JApYrHe BH-
JIbl TEOMETPUH.

KJaaa
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Kiaccuueckue anro-
PUTMBI M HX CJIOX-
HOCTbH

Kommbrotepras anrebpa W YHCICHHBIA aHAIU3.
Mopenp uncen ¢ maBarolleld TOYKOM, penMyliie-
cTBa, HemoctaTku. OMMOKU OKpYTIEHHS, Hapy-
IIEHUE acCOIMAaTUBHOCTH. TOYHAas IeJIOUMCIICHHAS
apudMeTHKa, BBIYUCIUTEIbHAS MOJCNIb. AJIro-
PUTMBI U UX CIIOXKHOCTh. Kiaccuueckue aaropur-
MBI TICJIOUYHCICHHOW apudmetuku. J[lenenue
oonpmmx yucen. CUETUMKH B CHCTEME C 3aJaH-
HbIM OCHOBaHHeM. OIleHKa CIIOKHOCTH. AJITOPUTM
EBkmuna maxoxaenne HOJI. OneHka CIIOKHOCTH
ITOPUTMOB

15

I'pynnel, koneua, mo-
I, BBIYUCIIMTEIIbHBIE
aCIEeKThI

MmuoskectBa. Pa3Ouenue nHa moaMmHoskectBa. Ot-
HOIIIEHUE SKBUBAICHTHOCTU. OTOOpaXKeHUS U ai-
reOpanueckue cucreMbl. ['pynmsl. Konsia. [Tons.
ITons ¢ KOHEUHBIM YHMCIIOM DJIEMEHTOB.
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ONEeMEHTBl  TEOpPUH
qucen

Henumocts nenbix yucen. OLEHKW HAMXYALIErO
ciyuyas. Anroput™m EBKiIMma M uenHele IpoOu.
IIpencrasnenne UppalMOHAIBHBIX YUCET B BHUJE
HenHoil npobu. PasnmoxkeHuwe menbIx 4Yuced Ha
MHoOuTenu. lIpocTeie uncna. OcHOBHas Teopema
Apudmernku. Oynknus Ditnepa, cBoiicTBa. Au-
TOPUTM T€HEPALMK MPOCThIX uncen. Llensie yncna
0 MOAyJIr0 M. Beruersl, cBoiictBa. [IpumMeHeHune
JUHENHBIX CpaBHEHHWH 1o Moxyiaro M. Teopemsl
®epma, Diinepa, Bunbcona. ['pexo-kuraiickas




Teopema 00 ocraTkax. TecTbl mpocToThl. Pasimo-
KEHHE Ha MHOKUTEIN OOJBIINX LEIbIX YHCEIL.
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OCHOBHBIE CBEICHUA
0 IIOJIMHOMAaXx

Crnucounoe npexacrasieHue noauHomos. Kiacen-
YEeCKUE aNrOPUTMbI TOJTMHOMHUAILHOW apudmMeTn-
KM U UX CIOXHOCTb. OCHOBHBIE CBEJIEHUS O IIO-
JUHOMAX, CBOMCTBO €BKIMIOBOCTH. Meton Pyd-
¢unu-I'opuepa. Hatepnomsimus  Jlarpamka Han
nosieM. JlenuMocTte NMOJIMHOMOB. AnroputMm EB-
KJIMJa Haj nojieM. HempuBoanmble COMHOXHUTENN
NOJIMHOMOB. OTzelleHne W anmpoKcuMauus Kop-
HEl IIOJMHOMMAJIBHBIX ypaBHeHMH. Teopema
@ypre u meron lltypMa orneneHue BEUIECTBEH-

HBIX KOPHEH.

2.3.2 3aHATHS CEMHHAPCKOI0 THIA

He npenycmotrpensl.

2.3.3 JlabopaTopHbIe 3aHITHA

Ne | HaumenoBanue pa3- | Conep:xxanue pa3jaena dopma
n/m | neaa TeKyLIero
KOHTPOJIA
1 | Cucrembl nuHelHbIX | MeTon Taycca pemeHust cuctemsl JuHeHHbIX | [IpoBepka
ypaBuenuii (CJIY) ypaBaeHuii (CJIY). Anroputm HaxoxaeHusl (QyH- | TOMAITHETO
JTAMEHTAJIbHON COBOKYITHOCTH PELICHWH CUCTEMBI | 3aJIaHHs,
JTUHEHHBIX 0HOpoAHBIX ypaBHeHUH (CJIOY). An- | KOHTpoJbHAs
TOPUTM HaXO0XKJIEHUS OCHOBHOH cHCTEeMbI pernie- | pabora.
nuii CJIY.
2 | Marpuusl Haxoxnenune panra marpunsl ¢ nomouibro auie- | [Ipoeepka
MEHTapHbIX NpeoOpa3oBaHUIl Haa ee psAAaMu. | JOMAIIHEro
Onepanny HaJ MaTpULIAMU: CJIOKEHUE W BBIYMTA- | 3aJlaHU,
HUE MaTpull, YMHOXEHHE€ MAaTpUIl Ha 4YHCIa U | KOHTPOJIbHAs
YMHOKEHUE MaTPHIL. paborTa.
3 | Onpenenurenu IlepectanoBKM N cMMBOJOB, UX 4eTHOCTh. Ilox- | IIpoBepka
CTAaHOBKM N CHMBOJIOB, WX YETHOCTb WU HEYET- | TOMAIIHETo
HOCTb. Bbluncnenue ornpenenauTens ¢ MOMOUIBbIO | 3aJlaHus,
AIIEMEHTApHBIX MPeoOpa3oBaHUN HaJ €ro pPSAaMU. | KOHTPOJIbHAs
Pasnoxxenue onpeaenutens mno crpoke (cronduy). | padoTa.

[Tpumenenue ¢opmynsl 00paTHON  MaTpPUIBL
ITpumenenne Tteopemsl Jlamaca. IlpaBuino Kpa-
Mepa pemenust onpeaenenHon CJIY. Meron
OKalMJIEHHs. MUHOPOB HaXO0KJEHUSI paHra MaTpH-
bl 1 6azucHOoro MuHOpa. OOOOIIEHHOE TTPABUIIO




Kpawmepa pemenus npoussoiasHoi CJIY.

Otobpaxkenusi MHo- | [IpeoOpa3oBanusi MHOXkecTBa, HX (opmanbHas | [IpoBepka
KECTB 3anuch U yMHOKeHue. [IoJCTaHOBKM MHOXKECTB, | TOMAILHETO
ux (opmanbHas 3amUCh, YMHOXXEHUE IOJACTaHO- | 33JaHu,
BOK. EquHn4Has u o6paTHas HOJCTaHOBKHU. KOHTPOJIbHAs
pabora.
Anrebpanyeckue cu- | 3aadd Ha Kiaccuukamnuio rpymnmouaoB. Tadmu- | [Ipoepka
CTEMBI na Kanu rpynnouna, npumepsl. Onepauyuy B CUM- | JOMAILHETO
METPHYECKOM MOHOWJEe NpeoOpa3oBaHUil W B | 3a7aHu,
CUMMETPUYECKOM  rpynmne  MOJCTAHOBOK  N- | KOHTPOJbHAas
3IIEMEHTHOT0 MHOXKecTBa. Kitaccudukanus konen. | padorta.
[TprMepbl BEKTOPHBIX MPOCTPAHCTB U ayireOp Haj
IIPOU3BOJILHBIMU TTOJISIMU.
Kommnekcuble uncna | HedictBus Haa KY B anrebpamueckoit popme u B | IlpoBepka
(KY) Tpuronomerpuuyeckor (opme. Bossenenne KU B | momamrnero
CTENEeHb C HWCMOJb30BaHUEM (opMynsl MyaBpa.. | 3aaaHus,
HevictBuga Hag KY B KOMIUIEKCHOM IIJIOCKOCTH C | KOHTPOJIbHAs
MIOMOIIBIO IIUPKYJS U JnHeiku. V3Bnedenune kop- | pabora.
Hell u3 KU. Otbickanue nepBooOpa3HbIX KOpHEH
U3 €IUHUIIBL.
MHorousieHbl Omnepanuu HaJl MHOTO4JIEHaMu ¢ OJIHOW mepemeH- | [IpoBepka
HOM. JleneHne ¢ 0CTaTKOM B KOJIbLI€ MHOT'OWJIEHOB. | JOMAILIHETo
Anroputm EBxnmma naxoxaenuss HOJl mHoro- | 3amanus,
ywieHoB. Cxema ['opHepa u ee mpumeHeHus. 3aAa- | KOHTPOJIbHAs
Yy Ha npuMeHeHue Gopmyn Buera u nmoctpoenue | pabora.
MHTEPHOJILMOHHOIO MHOTOwIeHa Jlarpanxka. Aun-
TOPUTM OTAEJIEHUS KPATHBIX KOPHEW MHOTOYJIEHA.
Bekropuble po- | 3ajauu Ha IPUMEHEHUEe Kputepus noxampocrtpas- | [Ipoeepka
CTpaHCTBa CTBa BEKTOPHOT'O MpocTpaHCcTBa. OThICKaHUE MaK- | JTOMAIIHETO
CUMQJIbHOM JIMHEWHO HE3aBUCUMOM IOJCUCTEMBI | 3aJlaHus,
(0a3bl) cucTeMbl BEKTOPOB U JIMHEHHBIX BbIpa)Ke- | KOHTPOJIbHAS
HUN BEKTOPOB CHCTEMBI Uepe3 BEKTOPbl HalijieH- | paboTa.
HOM 6a3bl. OThickaHMe Oa3uca JIMHEHHOU 00051049-
KM M KOOpJMHAT BEKTOpa B 3aJaHHOM Oa3muce..
[TocTpoeHne mMaTpuIbl Iepexoa OT OJHOro Oa3u-
ca IpocTpaHcTBa K JIpyroMmy. HaxoxneHnue koop-
JMHAT BEKTOpa B pa3NuuHbIX Oasucax. Haxoxne-
HUe Oa3uca CyMMbl M ME€pecedyeHUs MOAINpPo-
CTPaHCTB apU(PMETHUECKOT0 IPOCTPAHCTBA CTPOK.
EBxkmunoBo u  yHu- | [Iponiecc oproroHammsamuu ['pamma-IlImunara. | [IpoBepka
TapHOe npocTpaHcTBa | HaxoxxneHne opToHOpMHpOBaHHOTO 0aszuca JU- | TOMAIIHEro
HeltHoW oOomouku. OTbicKaHue 0a3uca OpTOro- | 3aJaHus,
HAJIbHOE JIOMOJHEHHWE K JIMHEHHOH 00050YKe. | KOHTPOJIbHAS
HaxosxeHne opTOroHalbHOM NMPOEKUHMU U OpTO- | paboTa.

TOHAJBbHOM COCTaBIIAIOIIECH BCKTOpa Ha HIOAIPO-




CTPaHCTBO.

10 | Jluneitnsle otoOpa- | [Toctpoenne marpuibl JHHEHHBIX oToOpaxeHuil | [IpoBepka
KEHUs  BEKTOPHBIX | (omeparopoB). M3mMeHeHHEe MaTpHIbl OTOOpa)e- | JOMAIIHETO
IIPOCTPAHCTB HUs (omeparopa) Hpu Iepexone K ApyruMm Oasu- | 3aiaHus,

caMm. OTbIcKaHHE COOCTBEHHBIX 3HAYEHHUH U COO- | KOHTPOJIbHAA
CTBEHHBIX BEKTOPOB JIMHEHHBIX ONEpaTOpoOB. | paboTa,
HaxoxneHne XapakTepUCTUYECKMM MHOIOWICHA | CIyLIaHHe
marpuiel  (oneparopa). Teopema ['amunbTOHa- | HOKIIAMA.
Konu u ee npumeHeHue Ui HaXOXAEHUs obpat-

HOM MaTpuubl. OThICKAHHE MHHMMAJIBHOTO MHO-

rowieHa Mmatpuilsl (omeparopa). KopHeBbie moj-

IIPOCTPAHCTBA OTHOCUTENIBHO JIMHEHHOIrO omnepa-

Topa. OnpezneneHue BUIA KOPIAHOBOW HOpPMaJlb-

HOM (hOpMBI MaTpHIIBI OIIEpaToOpa.

11 | Jluneiitnsle omneparo- | [Toctpoenue matpuubl conpsbkeHHoro omneparopa | Ilposepka
pBl  €BKJIMIOBBIX | | B 33/IaHHOM 0a3uce YHUTApHOTO WJIM EBKJIMJOBA | JTOMAIITHErO
YHUTAPHBIX npo- | npoctpancTBa. OTbickaHue 0a3uca U3 COOCTBEH- | 3aJlaHuS,
CTPaHCTB HBIX BEKTOPOB I HOPMaJIbHOI'O ONEpaTOpa YHU- | KOHTPOJIbHAs

TapHOro TpocTpancTBa. Kiaccudukamus omepa- | padora,
TOPOB YHUTApHOTO (3pPMHUTOB U YHUTAPHBIN) U €B- | CIyILIAHUE
KJIM/10Ba (CUMMETPUYECKUI U OPTOrOHAJIBHBIN). JOKJIaza.

12 | Keagpatuunsle ¢op- | [IpuBenenue kBaaparuyHoit Gopmbl k kaHoHUYe- | [IpoBepka

MBI CKOMY, @ 3aT€M M K HOPMAJIBHOMY BHJly METOJOM | JOMAILIHETO
Jlarpanxa. OTbICKaHUE WHJEKCOB MHEPLMU U CUT- | 3a/1aHUS,
HaTyphl JEUCTBUTENBHON KBaJApaTUYHON (POPMBI. | KOHTPOJIbHAs
Paznoxenune kBagpatuuHoil GopMbl B Mpou3Bene- | pabora,
HUE JIBYX JUHEHHbIX (hopM. IlpumMeHeHue kpure- | ciayiaHue
pus CunbBecTpa AJId MOJIOKUTEIBHO M OTpHIA- | JOKIAJA.

TEJIBLHO OINPEIEICHHBIX NEHCTBUTEIBHBIX KBaJpa-
THuHbIX (opMm. IlpuBeneHue nelcTBUTENBHON
KBaJPaTUYHON (HOPMBI K KAHOHHYECKOMY BHIY C
IOMOILBI0 OPTOTOHAIBHOIO MPEOOpa3oBaHUs Iie-
PEMEHHBIX.




13 | DnemenTsl  MHOrO- | 3amaun Ha ompexaeneHue adduuHBIX U Aekapro- | [IpoBepka

MEPHOH T€OMETPUN BbIX KOOpJAMHAT, HA HAaXO0XXJIEHUE PACCTOSHHUN | TOMAIIHETO

MeXIy Toukamu. [lmockocts B aduHHOM mpo- | 3amaHus,
CTPaHCTBE, MapaMETPUUECKOE 3aJaHie U 3a/laHue | KOHTPOJIbHAast
CHUCTEMOH TOYeK B 001eM pacmojoxxennn. Oomue | padora,
YpaBHEHUS TUJIOCKOCTH B €BKJIMJIOBOM TOYEYHOM | CIyIIAHUE
MPOCTPAHCTBE, B3AaUMHOE PACIOJIOKEHUE IIOCKO- | TOKIa/a.
cteil. Jlyuy, oTpe3ok, MOIympoCTPaHCTBO U MOIY-
IUIOCKOCTh B €BKJIMJOBOM TOYEUYHOM IPOCTPAH-
CTBe, MEPHEHIUKYIAp K rmiockoctu. [Ipeodpazo-
BaHUsl KOOpAUHAT. [[BMKEHMSI, UX aHAIMTUYECKOE
3a/laHue, TpyIna IBUKCHUW. BUIbI IBHKEHUN, UX
KJaccuukarms.

14 | Knaccuyeckue anro- | Mozens yucen ¢ miaBarouiei Toukoil, peanusanus | [IpoBepka
PUTMBI U HX CIOX- | Ha KOMIbIOTepe MHOXecTBa F. [lenenne Oonplux | 1OMaIIHEro
HOCTb qucesl, peanu3alus Ha Komnbiorepe. CUeTunky B | 3aJaHus,

CUCTEME C 33JJaHHBIM OCHOBAaHUEM, peajn3alus Ha | KOHTPOJIbHAs

KommbioTepe. AnroputMm EBkinaa, HaxokaeHue | pabora,

HO/I, peanu3zaiust Ha KOMIIBIOTEPE. CITyILLIaHUE
JOKJIaja.

15 | I'pynnsl, konbua, mo- | CummeTpuyeckas rpymmna, peanusanuss Ha Kom- | [IpoBepka
I, BBIYHCIMTENIbHBI | IbtoTepe. Konblo BbIYETOB Z,, peanu3anus Ha | JOMAIIHEro
ACIICKThI KoMIibroTepE. [los1e ¢ KOHEUHBIM YMCIIOM 3JIEMEH- | 3aJIaHUS,

toB GF(n)., peanusanus Ha KOMIIbIOTEPE KOHTPOJIbHAs
paborTa,
CIIylIaHue
JIOKJIaja.

16 | Dnementsl  Teopuu | AnroputMm EBknmna m nenHeie qpoou. Pasmoxe- | [IpoBepka

qucen HUE LIEJBIX YUCEN Ha MHOXWUTEIU. DYyHKUMS OW- | TOMAIIHEro
Jepa, CBOMCTBAa. AJNTFOpPUTM TE€HEpalMM IPOCTHIX | 3aJaHUf,
guces. TecTsl IpocTOThI. Pa3okeHne Ha MHOXKH- | KOHTPOJIbHAs
TeJN OONBIINX IETBIX YUCEI. pa0ora,
CIIylIaHuE
JIOKJIaja.
17 | OcuoBHble cBeaeHus | CrnucovyHoe MpeacTaBieHHe NoiauHoMmoB. Meton | IlpoBepka
0 TIOJIMHOMAX Pybdunu-I'opaepa, unrepnonsnus Jlarpanka Hax | JOMarHero
nosieM. OTAeneHue U anmnpokcuMaIs KOpHel mo- | 3ajaHus,
JUHOMUAJIBHBIX YPaBHEHUH. CIIyIlIaHue
JIOKJIaja.

2.3.4 [IlpumepHasi TeMaTHKA KYPCOBBIX PadoT (IPOeKTOB)

KypcoBbie paboThl HE PeyCMOTPEHBI.




2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeH sl JJI CAMOCTOSATEILHOH padoThI

00y4yaIIUXCs M0 JUCHUILIMHE (MO1YJIIO)

Hepequb yqe6H0'MeTO,I[I/I‘IeCKOFO obOecrieyeHus JUCHUIIIIMHBI I10

HaumMeHoBaHue o
No a3ena BBITTOJIHEHUIO CAMOCTOSITEIbHON paboThl (MCTOYHUKH JIUTEPATYPHI U3
P 3 CITUCKOB B MyHKTaX 5.1-2 u 6)
1 2 3
1. Cucremsr nuHel-MeToauveckue yKa3aHus 10 OpraHu3aliyd CaMOCTOSTEIbHON pado-
HBIX  YPaBHEHUH|THI, yTBEPKACHHBIC Kadeapol PYHKIIMOHAIBHOTO aHAIN3a U areo-
(CIIY) poi ipotokos Ne 1 or 31.08.2017 1.
2. Matpuribt MeTtoauueckue yka3aHusl 10 OPraHru3aluy CaMOCTOSITENIbHON pabo-
TBI, YTBEPXKICHHBIC Kadeapor (yHKIMOHATBFHOTO aHaIH3a U aJreOpbl
nporokos Ne 1 or 31.08.2017 r.

3. Omnpenenurenn  |MeToauuecKue yKazaHus 10 OPraHU3AIMK CaMOCTOSATEIBHOM pabo-
TBI, YTBEPXKICHHBIC Kadeapor (yHKIMOHATBFHOTO aHAIH3a U areOpbl
nporokos Ne 1 or 31.08.2017 r.

4. Otobpaxkenus:  |MeToauuecKue yKazaHus 0 OpraHU3alMKd CaMOCTOSATENIbHOM pabo-
MHO>KECTB TBI, YTBEPXKICHHBIC Kadeapor (yHKIMOHATBFHOTO aHaIH3a U aJreOphl

npotokod Ne 1 ot 31.08.2017 r.

5. Anrebpanyeckue [MeTonuueckue yka3zaHus 10 OpraHU3aIMi CaMOCTOSATEILHON pado-

CUCTEMBI Thl, YTBEPKIEHHbIE Kadeapoil PyHKIIMOHAIBHOTO aHalIu3a U aJreo-
pul iporokost Ne 1 ot 31.08.2017 .
6. KommiekcHpie  |MeTonuueckue yka3zaHus 10 OpraHU3alii CaMOCTOSATEILHOM pado-
gucna (KY) Thl, YTBEPKICHHbIE Kadeapoil PyHKIMOHAIBHOIO aHAJIN3a U aIreOpsl
nporokos Ne 1 ot 31.08.2017 .
7. MHOTOo4IeHBI MeTtoanyeckue yKa3zaHus [0 OpPTraHU3alii CaMOCTOSTEIFHON pabo-
Thl, YTBEPKICHHbIE Kadeapoil PyHKIIMOHAIBHOIO aHAJIN3a U aIredpsl
npotokon Ne 1 ot 31.08.2017 r.

8. BekropHbie npo-|Metonndeckne yka3aHus IO OPraHU3aIlul CaMOCTOSTEIBHON pado-

CTpaHCTBa ThI, YTBEPKICHHbIE Kadeapoil PyHKIIMOHAIBHOIO aHaIn3a U areopsl
nporokois Ne 1 or 31.08.2017 .

9. EBxnumoBo n|/MeTouueckne yKa3zaHus 10 OpraHU3aIlKi CaMOCTOSATEIHLHOM pado-
YHHTapHOE IIPO-|Thl, YTBEPXkACHHbIE Kadeapoil GyHKIIMOHAIBHOIO aHAJIN3a U anreo-
CTpaHCTBa pe1 mpotokost Ne 1 ot 31.08.2017 r.

10. Jluneitnpie 0T00-|MeTonMueckue yka3zaHus 10 OpraHU3aINi CaMOCTOSATEILHOM pado-

paxeHus: BEKTOp-

ThI, YTBEPKICHHbIE Kadeapoil PyHKIMOHAIBHOIO aHalIn3a U alreopsl




HBIX IIPOCTPAHCTB

nporokos Ne 1 or 31.08.2017 r.

11.

Jlu"elinple ome-
paTopbl €BKIIUJIO-
BBIX W YHHTap-

HBIX IIPOCTPAHCTB

Meroauueckue ykazaHus 110 OPraHU3aluK CaMOCTOSITEIbHON pado-
ThI, YTBEPXKICHHBIC Kadeapol (yHKIMOHATBHOTO aHaIN3a U aJreOphl
nporokos Ne 1 or 31.08.2017 r.

12.

KBagparuunsie
bopmbl

Meroauueckue yKka3aHusl 10 OPraHU3aLUKl CaMOCTOSITEIbHON pado-
ThI, YTBEPXKICHHBIC Kadeapor (yHKIIMOHATBHOTO aHaIH3a U aJreOpbl
nporokois Ne 1 or 31.08.2017 r.

13.

DJeMEeHTHl MHO-

TOMEPHOH  reo-

METpHUH

Meroauueckue yka3aHus [0 OpraHU3alul CaMOCTOSITEIbHOM pabo-
ThI, YTBEPXKICHHBIE Kadeapol (yHKIIMOHATBFHOTO aHajIi3a U areo-
psel mporokos Ne 1 or 31.08.2017 r.

14.

Kiaccuueckue
aJIFOI)I/ITMI)I n Hux
CJIOKHOCTh

Meroanueckue yKa3aHusI 10 OPTaHU3aLUK CaMOCTOSITEIbHON pado-
TBI, YTBEPXKICHHBIC Kadeapoi (yHKIMOHATFHOTO aHaJIM3a 1 alnreOpsl
nporokos Ne 1 or 31.08.2017 r.

15.

I'pynnel, konbua,
IIOJIsl, BBIYMCIIH-
TEJIbHBI ACIIEKTHI

Meroauueckue yKa3aHusl 10 OPraHU3aLUK CaMOCTOSITEIbHON pado-
TBI, YTBEPXKICHHBIC Kadeapor (yHKIMOHATBFHOTO aHaIH3a U aJreOpbl
nporokos Ne 1 or 31.08.2017 r.

16.

DJIEMEHTBI  TEO-

puHn yucen

Meroauueckue yKa3aHusl 10 OPraHU3aLUKN CaMOCTOSITEIbHON pado-
TBI, YTBEPXKICHHBIC Kadeapor (yHKIIMOHATBFHOTO aHaIM3a U aJreOpbl
nporokos Ne 1 or 31.08.2017 r.

17.

OCHOBHBIE  CBe-
JIEHUS O TIOJIMHO-

Max

Meroanueckue ykazaHHs MO OpPraHHM3aIlH CaMOCTOSATENBHOI pabo-
Thl, yTBEpXKAE€HHBIE Kadeapoi (PyHKIIMOHAIEHOTO aHaN3a 1 aareopsl
nporokos Ne 1 ot 31.08.2017 r.

VY4eOHO-MeTOIUYECKHNE MaTepuasbl JUIsl CaMOCTOSITENIbHONM pPabOThl 00ydaroImUXCs M3
YuCiIa MHBAJIUIOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npegocraBistoTcst
B (hopMax, aJallTUPOBAHHBIX K OTPAaHUYEHUSM UX 37]0POBbS U BOCHPUATHS HH(DOPMAIIH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIJ1st TTT ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBII ITepedYeHb

Haromuxcs.

MOXET OBIThH KOHKPCTU3UPOBAH B 3aBUCUMOCTU OT KOHTUHI'CHTA 06y-




3 OOpa3oBaTe/ibHbIE TEXHOJIOTUH

K o0pazoBarenbHbBIM TEXHOJOTHUSAM OTHOCSTCS JIEKIIMH, J1a0OpaTOpHbIE 3aHSTHUS, KOH-
TpOJIbHBIE PaOOTHI, KOJJIOKBUYMBI M 9K3aMeHbI. B TeueHue cemecTpa CTyIeHThI peliaoT 3a/1a4H,
YKa3aHHbIE IIpenojaBaTesieM, K KaKIOMY [IPaKTUYECKOMY 3aHATHIO. B Kax10M U3 NMepBbIX TpeX
CEeMECTPOB MPOBOJUTCS KOJUIOKBHYM IO TEOPETUYECKOMY MaTEpHaly U KOHTPOJbHBIE paOOTHI
[0 MPAKTUYECKOMY MaTepuaidy. JK3aMeH CIAeTCs CTYJEHTOM TOJIBKO I10CIIE€ PEILEHUs 3aJlaHui
KOHTPOJIBHBIX paOOT M BBIMOJHEHUS PabOThI IO CAMOCTOATEIBHOMY U3YYEHUIO MPEI0KEHHBIX
npernojaBaTesieM pa3/ieloB Kypca. B xoe JTeKIMOHHBIX U MPaKTUYECKUX 3aHITHH Mperoiara-
€TCsl UCII0JIb30BAHHE KOMIBIOTEPHBIX TEXHOJIOTHM (TPEe3eHTalu 0 HEKOTOPhIM TeMaM Kypca).
CryneHThl BTOpPOro Kypca (B TPETheM U YEeTBEPTOM ceMmecTpe) 0oJjiee akTUBHO HAYMHAIOT pabdo-
TaTh C COBPEMEHHOW HAay4yHON MaTeMaTU4YeCKOH JIMTepaTypoil 1o ainredpe U ee MPUIOKEHHIM,
CaMOCTOSITENIbHO TOTOBSI JOKJAbl MO ONpEAENCHHON TeMaTuke (yka3aHHOH B myHkTe 2.3 BO
BTOPOM ab3alle CoJepKaHUsl TEMbI) KaK Ha IPAKTUYECKUE 3aHIATUSIX, TaK U B pOpME NUCbMEHHO-
ro OTyeTa.

K O6pa3OBaT€JIBHI>IM TCXHOJIOTHUAM TAKXKC OTHOCATCA MHTCPAKTUBHBIC METO/AbL 06yT-IeHI/I$I.
I/IHTepaKTI/IBHOCTI) nogaun marcpuajia 1o JUCHUILIMHE «(DYHI[aMCHTaJII)Haﬂ N KOMIIBIOTCPHAA
anre6pa» npeamnojgaract HE TOJbKO B3aHMOHCﬁCTBHﬂ BUJa «IIp€unoJaBaTciib - CTYACHT» U «CTYy-
ACHT - MpernoaaBaTeyib», HO U «CTYACHT - CTYICHT. Bce st BHUbI B3aHMOZIeI>'ICTBI/I$I Xopouio 10-
CTUTAKOTCA MPHU U3JIOKCHUU MAaTCpUajld, KaK Ha JICKOHMOHHBIX W Ha IMPAKTHYCCKUX 3aHATHAX B
Xoae ,Z[I/ICKYCCI/Iﬁ HJIN K€ B IIPOLECCC JOKIAA0B C UCII0JIb30BAHUCM KOMIIbIOTCPHBIX TEXHOJOTHUH.

3.1. Iuckyccus
Bo3M0OKHOCTh IMCKyCCHUU TIPEATNoaraeT yMeHHe BbICKa3aTb COOCTBEHHYIO UC0, IPE-
JIO)KUTH CBOW MyTh PEILLEHUs, apr'yMEHTUPOBAHO OTCTaUBaTh CBOIO TOUYKY 3pPEHMsI, CBA3HO H3Ja-
ratb MbIciu. [lonesHsl cienyromue 3a1aHns: COCTaBIEHUE IIJIaHa PEIIECHUS 3a1a4u, IOUCK JIpY-
roro crnoco0a pelieHns, CpaBHEHNE PA3INYHBIX CIOCOOOB PEIIEHMUs, TPOBEAECHNUE BBIKJIA0K IS
pELIeHNus 3aJa4l U BBIKJIAJOK JJI IPOBEPKU MPAaBUIBHOCTU MOJYYEHHOIO PEIICHUs, pPaccMOT-
peHue 3a7a4 ¢ JUIIHUMU U HEOCTAIOUIMMU JaHHBIMH, TBOpUECKHEe Joknabl. CTyJeHTaM mnpea-
Jaraercs NMpoaHAM3UPOBAaTh BapUAHThl PEIIEHUs, OOCYAUTh TOKJIAJ, BBICKA3aTh CBOE MHEHHE.
OcHoBHOI 00BEM HCIONb30BaHUSI UHTEPAKTUBHBIX METOJOB OOyUEHHUsl peaTu3yeTcss HMEHHO B
X0/l IUCKYCCUH, KaK Ha JIEKIIMOHHBIX, TAK U Ha MPAKTUYECKUX 3aHATHSIX.
OO611me Bonpochl, KOTOPbIE BBIHOCSTCS HAa JUCKYCCHIO:
1. CocraBneHnus miaHa 10Ka3aTeabCTBA YTBEPXKICHUS WM PELICHUs 3aJauu.
2. OmpeneneHre BO3MOMKHBIX CIOCOOOB JI0KAa3aTeNbCTBA YTBEPXKAEHHS WM TOUCK pas-

JIMYHBIX CIIOCOOOB pEelIeHUH 3a/1a4H.

Be10op cpeau paccmaTpuBaeMbIX clioco00B HanboIIee palMOHAIBHOTO.

4. OO6cyxaeHHe JIOTHYEeCKOi cocTaBisionie B ((OpMYyIHUPOBKE TOW MM MHOM TEOPEMBI, a
TaKkke 00CYXJIeHHE BO3MOXKHOCTH TOCTPOEHUS WJUTIOCTPUPYIOIIMX €€ MPUMEPOB U
KOHTP-IIPUMEPOB.

5. CamocTosITeNbHOE COCTaBJIEHHE CTYJEHTAaMH ONOPHBIX 3aJaHUi MO TeMe, XapaKTepu-
3YIOIIMX ITyOWHY TOHUMaHMS CTYJACHTaMH COOTBETCTBYIOIIETO MaTepHaa.

.

3.2. lokaaj (mpe3eHTAIHA)

[TpuMeHeHre Ha 3aHATUHM KOMIBIOTEPHBIX TEXHOJIOTUH MO3BOJISIET CTYACHTaM IPU PacCMOT-
PEHUH OTpeIeNIEHHBIX TEM Kypca (yHIaMEHTAIbHON U KOMITbIOTEpHOM areOpsl Oosiee ri1yooKo
OCBOUTH HCKOTOPBIC IMOHATHUA W OOKA3aTCIbCTBA YTBer(JIeHHﬁ. B »sToit cBA3M OIMPECACIICHHBIC



JICKOIMOHHBIC U MPAKTHYCCKUC 3aHATHA MPEIogaBaTCIIrO H6H6C006p33H0 IIPOBOAWTE B BUJEC IIPC-

3CHTalluHu. Taxxe B TakoM BUJC HA NPAKTUYCCKHUX 3aHATUAX MO HCKOTOPBIM TCMaM CTYACHTHI 2-

ro Kypca MOT'YT IIPEICTABIIATh U CBOU JIOKJIAJbI.

Ce-
MecTp

Buj 3ansarus

(1, J13)

HUcnonb3yemble MHTEPAKTHUBHBbIE 00pa3oBaTe/ib-
Hble TeXHOJIOTHH

Koaunue-
CTBO

yacoB

JI

«Knaccudukanusa anreOpandeckux cuctem» (pas-
JIell 5) — iekyusi 8 sude npezeHmayuu.

JI3

«Merong T'aycca pemieHUs CUCTEMBI JIMHEHHBIX
ypaBHeHUW» (pazaen 1) — rabopamoproe 3anamue,
deMOoHCmpupyemoe ¢ NOMOWbI0 NPOEKMopd.

«OcHoBHas TeopeMa anredpwl» (paznen 7) — nexyus
8 8U0e Npe3eHmMayuu.

JI3

«KoopauHaTtel BeKTOpa, UX W3MEHEHHE TIPU TIepe-
X0/Ie K Apyromy Oasucy»» (pazmen 8) — .abopa-
MOpHOe 3aHAmuUe, 0eMOHCMpPUpyemoe ¢ NOMOWbIO
NPOEKmopa 8 pexcume Caauo-uioy.

«CoOCTBEHHBIE BEKTOPbI U COOCTBEHHbIE 3HAUECHUS
nuHenHoro omepartopa» (pasmen 10) — sexyus 6
guoe npezeHmayuu.

JI3

«ANTOPUTM TIpUBENEHUS BEIICCTBEHHOW KBajpa-
TUYHON (OPMBI K KaHOHHYECKOMY BUAY C ITOMO-
IO OPTOTOHAJIBHOTO NPeoOpa3oBaHUs IEepeMEH-
HbIX» (pasnen 12) — nabopamopnoe 3ansmue, Oe-
MOHCmMpUpyemoe ¢ NOMOubI0 NPOEKMopd.

«OtheneHne M anmnpoKcUManus KOPHEW IOJIMHO-
MUAJBHBIX ypaBHeHUN» (pasgen 17) — nexyus 6
sude npe3eHmayuu.

JI3

«[IpencraBnenre MppalMOHAIBHBIX YHCET B BUJE
HenHoi apodu» (pasaen 16) — rabopamopnoe 3a-
HAmue, 0eMOHCMPUPYemMoe C NOMOWbI0 NPOEKMopa
8 pedicume Clauo-uoy.

HUmoeo:

16

4. OneHo4YHbIe CPeACTBA ISl TEKYIIEro KOHTPOJIsl YCIIeBAeMOCTH M IIPOMEKYTOYHOM
arrecTauuu




4.1 ®oHA OLIEHOYHBIX CPEJICTB ISl MPOBeAeHU TeKyllel aTTecTalul

4.1.1 IlpumepHbIe KOHTPOJIbLHBIEC PA00THI

B nepBoM cemecTpe mepen KOHTPOJIBHBIMU pabOTaMH CHayajla MPOBOJIUTCS CaAMOCTOS-

TenbHas (mpoBepouHast) pabota (OKTSIOpH), KoTOpas iuTcs 45 MUHYT (5 3amaHuil, Kaxa0e U3

KOTOPBIX OIICHUBAETCs B 3 Oaiia; HUKHHMA MOpOr — 6 0aIOB, HAa BBICIIYIO OIICHKY HaJl0 Ha0paTh

13 6aJ'IJ'IOB; pa3p€macTCsa HCIIO0Jb30BaTh KOHCIICKTBI IMPAKTHYCCKUX 33H5ITPII>1). LICJ'IB CaMOCTO-
TEIBLHON pa6OTBI COCTOUT B O3HAKOMJICHUH CTYACHTOB IICPBOI'0 Kypca C Tpe60BaHI/I$[MI/I, npeab-
ABJIIEMBIMHA K HAITMCAHUIO W OLICHUBAHUIO IIPEIIOJABATCIIEM KOHTPOJIBHBIX pa60T.

CamocTrosiTesqibHas (MIpoBepoYHasi) padoTa B IEPBOM ceMecTpe

C TmOMOIIBI0 3JIEMEHTApHBIX MPeoOpa3oBaHUI HAJ ypaBHEHUSMHU IPHUBEIAUTE CHUCTEMY
JUHEHHBIX ypaBHEeHUH (*) K cTymeH4aToMy BUIY U 3aT€M BBIPA3UTE IIaBHbIE HEH3BECT-
HBIE Yepe3 CBOOOIHBIC HEM3BECTHEIE.

Haligutre ¢yHIaMeHTanbHYI0 CHUCTEMY pPEUICHUH CHUCTEMBbl JHHEHHBIX OJHOPOIHBIX
ypaBHEHUM, aCCOIIMUPOBAHHON ¢ cucTeMon (*).

Onunmre MHOXKECTBO PELICHUIN CUCTEMbI JTMHEHHBIX OJHOPOIHBIX YPaBHEHUH, aCCOIIUU-
poBaHHOU ¢ cucteMoit (*).

Hatinure obmee pemenne cuctemsl (*).

Haiinute ocCHOBHBIE pelieHHs CUCTEMBI ().

— X, -Xs =1
+ 2X, +X%X =1 *)
+ 2X, +X, +2X; = 2
+2X, —X; +X, +X = 3

KonTposbHas paboTa B IepBoM cemMecTpe

(Tembl paznenoB 1 — 3 u3 Tabnuiel myHKTa 2.3.3)

Pemnts cucreMy IMHEMHBIX ypaBHEHUM MeTOI0M [ 'aycca.

Haiitn QpyHngamMeHTanpHyI0 CUCTEMY PEIIeHUH CHCTeMbI TUHEHHBIX OJHOPOIHBIX YpaB-
HEHU.

[Ipou3sBecTH nelCcTBHS HA/L MATPULIAMH.
BbruncnuTh onpenenauTens ¢ TOMOIIBIO 3JIEMEHTAPHBIX peoOpa3oBaHuUi.

Brruuciuts onpenenuTens paziokKeHHEM 0 TAaHHOW CHUCTEME CTPOK (CTOJIOIIOB) ¢ MC-
MoJIb30BaHUEM TeopeMbl Jlamaca.

Haiitu oOpaTHy0 MaTpUIly C IOMOIIbIO 3JIEMEHTapHBIX MPe0Opa30BaHUN HaJl CTPOKAMHU
1 1o popmyIie.

Pemmnte cucreMy TMHEMHBIX ypaBHEHUN MAaTPUYHBIM METOJIOM.

Beruucnuts paHr MaTpHIbl METOAOM OKAMMIIEHHS] MUHOPAaMH.

[TokazaTe, yTO AaHHAs cUCTEMa CTPOK oOpasyeT 0a3uc apupMeTHYECKOro MPOCTpPaH-
ctBa R® 1 HaiiTH KoOpAMHATHI TaHHOI CTPOKH B 3TOM GasHce.

10. PemuTh cucteMy TUHEHHBIX YpaBHEHHH 110 0000meHHOMY npaBuity Kpamepa.

KonTpoJsbnasi pabora Nel Bo BTOpOM cemecTpe
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10.

(TembI pazennoB 6 — 7 u3 Tabaubl myHkTa 2.3.3)

[IpousBecTn nelicTBHS HaJ KOMIUIEKCHBIMH YHCIIaMU B ainreOpandeckoi hopme.

Haiitu KOMIUIEKCHBIE KOPHHM KBaIpaTHOTO YPAaBHEHUS U 3alMcaTh UX B aIreOpanvecKoi
dbopme.

[IpencraBuTh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPHUYECKOH (opme.

BrerancnuTh cTeneHbh KOMIUIEKCHOTO yrciia o hopmyie Myaspa.

N3Biieub KOpEHB 3a1AHHON CTENEHHU U3 KOMIUIEKCHOTO YHCIIA.

Haiitu HanOonpimii oomumid aeautens (HOJ]) MHOTOWICHOB.

Beoipasuts nuneitno HOJI uepe3 MHOTOWIEHBI.

Pa310KuTh MHOTOYICH 110 CTEIICHSM JJAHHOT'O OMHOMA.

Otnenuth KpaTHbIE KOPHU MHOTOWICHA.

Hcnonb3ys HHTEpIOIUUMOHHYI0 (hopmyny Jlarpanka, HaliTH 1O 3alaHHBIM 3HAYCHHUSM
MHOT'OYJICH.

KonTpoabsnasi padora Ne2 Bo BTOpoM cemecTpe

(TembI pazzenoB 8 — 9 u3 TabnUI MyHKTA 2.3.3)

1.

10.

Haiitu MAaKCUMaJIbHYIO HC3aBHUCUMYIO IIOACUCTEMY CHUCTCMbI BEKTOPOB W BLIPA3UTH JIHM-
HEWHO Bce BCKTOPBI CUCTCMBbI 4Y€PE3 BEKTOPLI HaﬁHeHHOﬁ IHOACHUCTCMBI.

Hatitu 6a3uc nmuHelHON 000JIOYKH U BBICHHUTD JICKHUT JIM JTAHHBIH BEKTOP B 3TOH 000-
JIOUKE.

Jlansl 1Ba 6a3uca MPOCTPAHCTBA. 3HAsi KOOPANHATHI BEKTOPA B OJJHOM Oa3uce, HalTH ero
KOOPJIMHATHI B IPYTOM.

Haiitu 6a3uc cyMMBbl HOJIPOCTPAHCTB U OIPEIEIUTh Pa3MEPHOCTh UX IEPECEUCHUS.
Haiitu 6a3uc nepeceueHust MoANPOCTPAHCTB U ONPEIACTUTh Pa3MEPHOCTh UX CYMMBI.
BbIsICHUTB sIBIIsSIETCA 1M CymMMa JIaHHBIX HOIIPOCTPAHCTB HEKOTOPOTO MPOCTPAHCTBA
IpsIMON CyMMOHA.

OpTroroHann30BaTh CUCTEMY BEKTOPOB JAHHOT'O €BKJINI0BA IPOCTPAHCTBA.

Haiitu 6a3uc opTOroHagbHOrO JOMOJIHEHUSI K JAHHOMY IMOANPOCTPAHCTBY €BKIIMJOBA
MPOCTPAHCTBA.

Haiiti opTOrOoHaIbHYI0 NPOEKIMI0 U OPTOTOHAIBHYIO COCTABJISIOLIYIO0 BEKTOpa HA MOJ-
IIPOCTPAHCTBO €BKJIMI0BA TPOCTPAHCTBA.

B yHuUTapHOM NpPOCTpaHCTBE HAWTH JUIMHBI JBYX JAHHBIX BEKTOPOB M YroJl MEXAy HU-
MU.

KonTposbnasi paGora Ne 1 B TpeTbem cemecTpe

(temsbI paznmenoB 10 — 11 u3 Tabmuip! myHkra 2.3.3)

1.

Haiitu 0Ga3ucel obpasza u siipa JTUHEHHOTO OmepaTropa, 3aJlaHHOTO CBOEW MaTpuIlei B
cTaHaapTHOM Oasuce mpoctpadcTBa R".

3Has MaTpHily oreparopa B OJHOM Oa3uce, HAWTH ero MaTpuIly B Ipyrom 0a3zuce 3TOro
e TIPOCTPaHCTBA.

Halitn XapakTepucTH4eCcKnii 1 MUHUMAJIBHBI MHOTOYJIEHBI OIEPaTOpa, 3aJaHHOTO CBO-
eil MaTpuueil B HeKOTOpoM Oa3zuce.

Haiitu coOcTBeHHBIC 3HAUCHUS U COOTBCTCTBYIOIINEC UM COOCTBEHHBIC BCKTOPLI OIICpa-



TOpa, 33IaHHOTO CBOEH MAaTPHUIICH B CTaHIapTHOM Oa3uce.

5. OmnpefenuTh KOPAaHOBY HOPMATbHYIO (POPMY MATpHILI OTEepaTopa, AeHCTBYIOIIEro B
npoctpancTse C3.

6. Haiitu marpuiy cOnpspKEHHOTO oreparopa K cyMMme (pa3HOCTH, MPOHM3BEACHUIO) JABYX
OIIEpPaTOPOB, 33JAHHBIX MAaTPULIAMH B HEKOTOPOM OPTOHOPMHUPOBAHHOM 0a3uce eBKJIM-
JI0Ba IIPOCTPAHCTBA.

7. HaiiTu MaTpuIly CONpsIKEHHOTO OnepaTopa B JAaHHOM HE OPTOHOPMHPOBAHHOM Oasuce,
3Has ero MaTpuIly B 3TOM Oa3zuce.

8. Ilokasarb, 4TO NaHHBIA OMEPATOpP YHUTAPHOI'O MPOCTPAHCTBA, 3a/laHHBIM CBOEH MaTpu-
11ell B OPTOHOPMHUPOBAHHOM Oazuce, ABJISETCS HOPMAJIbHBIM U HaliTU OPTOHOPMHUPOBAH-
HBII 6a3uc U3 ero COOCTBEHHBIX BEKTOPOB.

9. IlpoBeputsh, ABISETCS JU ONEpaTOp, 3aJaHHBIA MaTpUlled B HEKOTOPOM Oa3uce eBKIH-
JI0OBA IIPOCTPAHCTBA, OPTOTOHATIBHBIM.

10. Ilokasate, YTO omepaTop YHUTAPHOTO MPOCTPAHCTBA, 3aJJAHHBIM CBOCH MaTpuLel B He-
KOTOpOM 0a3zuce, SBISETCS IPMUTOBBIM.

KonTpoabHnasi pa6ora Ne 2 B TpeTbeM ceMecTpe
(Tembl pazaenoB 12 — 13 u3 tabaumnsl 2.3.3)

1. TlpuBecTn ACHCTBHUTEIBHYIO KBAaIPATUYHYIO (GOPMY K HOPMAIBLHOMY BHIY, HCIIOIB3YSI
meton Jlarpanxka.

2. HaiiTu MHAECKCH MHEPIMUA U CUTHATYPY JAHHOW NEHCTBUTEIILHOW KBAJIPaTUYHOH (op-
MBI U TTI0Ka3aTh, YTO OHA KBUBaJICHTHA (hopme n3 3amanus 1.

3. TlpuBecTy KOMIUIEKCHYIO KBaIpaTHUHYIO (GOPMY K CyMME KBaJIpaToB.
4. TlokasaTh, 4TO JaHHAs KBaJpaTU4Has opma SBISIETCS pacIialarolIiecs.

5.  OmpenenuTs B JAHHOM CIHCKE JAEHCTBUTEIbHBIX KBAaJPATUYHBIX (OPM, KaKUe U3 HUX
SBJISIIOTCSA MOJIOKUTEIBHO WM OTPULIATENIBHO ONPEACICHHBIMH.

6. VYkazaTh opTroroHaiabHOe MpeoOpa3oBaHUE MEPEMEHHBIX, IPUBOJIAIIEE TAaHHYIO KBajpa-
TUYHYIO (POPMY K KAHOHUYECKOMY BHUJLY.

7. Jlns mII0CKOCTH TOYEYHOTO €BKJIMJIOBA MPOCTPAHCTBA, 33JaHHON CUCTEMON ypaBHEHUH,
yKa3aThb KaKyl-HUOY/Ib CUCTEMY TOYEK, 3a/Ial0LINX €€ B 00ILEM pacloloKeHUH.

8. Omnpenenuts yroa MeXay JaHHOM NpsSMOM M JaHHOW MIOCKOCTHIO €BKJINM0BA TOUEUHO-
IO IIPOCTPAHCTBA.

9. Haiitu paccTostHEE OT JAaHHOM TOYKH JI0 TUTIEPIUIOCKOCTH, 3aIaHHON CHCTEMON TOYEK B
00111eM pacroI0KEHNU B €BKJIMJIOBOM TOUEYHOM IPOCTPAHCTBE.

10. Haiitu yrom Mexy MJIOCKOCTSIMH B €BKIIMI0BOM TOUEYHOM MPOCTPAHCTBE, 3aaHHBIMU
CUCTEMaMH YPABHEHUM.

KonTposbHas padora B 4eTBepTOM cemMecTpe
(TemsbI paznenoB 14 — 16 u3 Tabmuipl myHkra 2.3.3)

KoHnTposbHas padora B 4eTBepTOM cemMecTpe

1. Ouenuts KOIMYECTBO OMHOPA3PATHBIX YMHOKEHHH, HCIIOIB3YEMBIX IIPH YMHOKEHUN
CTOJIOMKOM M-3HAYHOI'O YHCJIA HA N-3HAYHOE.



2. TlokasaTk, 4TO JBA JBY3HAYHBIX YKMCIA MOKHO IEPEMHOKUTE, UCTIONB3Ys TOIBKO 3
YMHO)KEHHS OJTHO3HAYHBIX YHCEI M YBEIUYUB YHCIIO CIOKECHHH.

3. Haiiti anroput™ JeJeHus JIMHHBIX YUCEN, He TpeOyoImuii 60ab110ro nepedopa npu
HaxX0XK/ICHUH IEPBOH LU(PPBI YACTHOTO.

4. Tloka3aTh, 4TO KOJbIIO BLIYETOB MO MOJYJIIO P> HE H30MOP(HO MO0 U3 P’ JIEMEHTOB.

5. Jlng 3anaHHOl MaTpuIel pasMepa p” Ha p® , e p=2 WM p=3 , IIPOBEPUTb, ABJIAETCS JIH
oHa Tabmuuel yMHO)eHus B iojie GF( p?)npu kakoil-mu6o HyMeparum 3JeMEHTOB 3TOr0
HOJISI.

6. Y cTaHOBUTH B3aMMHO OJIHO3HAYHOE COOTBETCTBUE MCKAY MHOKXCCTBOM pallMOHAJIbHBIX
,Z[p066171 N HCKOTOPBIM IMOAMHOXECTBOM OECKOHEYHBIX NEPUOANYCCKUX M-UYHBIX ,Z[pO6CI>i.

7. Jlokaszarb, 4To JI060€E MOIOKHUTENBHOE palMOHaIbHOE Yncio 0 < o, < 1 MOXKHO mpecTa-
BUTbH B BUJIE CYMMBbI OOPATHBIX BEJIMYMH PA3INYHBIX HATYpaIbHBIX yncel. [lokas3ars, 4To
TaKoe MPEJICTaBICHUE HE SMHCTBEHHO.

4.1.2 IlpumepHBbIii IEpeYeHb TeM I0KJIAT0B

Tpetnii cemecTp

1. Basucublii MuHOp MaTpubl. HaxokaeHne panra MaTpHIbl METOIOM OKaiMIJIEHHS MHHO-
pamu.

Teopema Jlanuiaca u cieacTBUs U3 Hee.
Omnpexpenurens Mpou3BeaeHUS MaTpULl, hopMynupoBKa Teopemsl bune-Komm.

O606mmennoe npaBuio Kpamepa perieHus: Ipou3BOIbHON CUCTEMBI IMHEHHBIX YpaBHe-
HUH.

o

5. Teopewma llITypma u ee IpUMEHEHUE NPH OTAEICHUHU JEHCTBUTENIBHBIX KOPHEH MHOTO-
unena u3 R[X].

6. Komblo MHOrOYIEHOB OT MHOTHX IIEPEMEHHBIX, JEKCHKOTpa(pUUECKOe YIOpSI0UYeHHE
YJIEHOB MHOrOWwIeHa. KoJIbII0 CHMMETPHUYECKMX MHOTOYJIEHOB.

OcHoOBHas TeopeMa 0 CUMMETPUYECKUX MHOTOWIEHAX.
DakTOP-NPOCTPAHCTBO.

© o N

JluneitHble QyHKIMU Ha BEKTOPHOM NPOCTPAHCTBE, UX OIpeneisieMocTs obpazamu Oa-
3uca.

10. ConpsxeHHOE NPOCTPAHCTBO, AyalbHbIi 6a3UC, eCTECTBEHHBIH H30MOP(HU3M.

11.Konb1o k1accoB BBIYETOB, KDUTEPHiA MOJIS.

12.TTone anre6panueckux 9uce.

13.TMoarpynmounpsl, MoaKobIA U IOAIPOCTPAHCTBA, IpuMephl. [ToHATHE 06 H30MOppHU3ME
anreOpanvecKux CUCTEM.

14.®opmyna Ditnepa. Jlorapupmudeckas U mokasarenbHas QyHKIMH KOMIUIEKCHBIX TIEpe-
MEHHBIX.

15. NuBapuanTHbIE MOANIPOCTPAHCTBA JIMHEHHOTO ONEPATOpPa, PasIokKEHUE IPOCTPAHCTBA B
IPAMYIO CyMMY MHBAPMAHTHBIX TIOANPOCTPAHCTB. IIpsAMas cyMMa JIMHEHHBIX OIEpaTo-
poB.

16. KopHeBble moampocTpaHCTBa JIHMHEWHOTO omepaTopa, AeicTByromero Hax nonem C.
PaznoxeHne MPOCTPAHCTBA B MPAMYK) CyMMY KOPHEBBIX MOANPOCTPAHCTB JIHMHEHHOTrO
oreparopa.



17.Anroputm HaxoxmeHus 0a3uca, B KOTOPOM MATpHIIA JIMHEHHOTO ONEPAaTOpa HMEET
KHO.

18.Munumansupii Muorounen u JKH®. Kpurepuil AuaroHanu3MpyeMOCTH JHHEHHOTrO
omneparopa, IeUCTBYIONIETO B IpocTpaHCcTBE Haf nojieM C.

19. HonoxurensHo (HEOTPUIATENLHO) ONpeeIeHHbIE YPMUTOBBI OIEPATOPhI, CBOMCTBA.
ApudmeTnueckuii KOpeHb U3 HEOTPULIATEIHHO ONPEACIEHHOTO0 SPMHUTOBA OIepaTopa.

20.Pa3nokeHne yHUTApHOTO (€BKIU0BA) IPOCTPAHCTBA B MPSAMYIO CYyMMYy Si/Ipa JaHHOTO
JMHEHHOro ornepaTopa 1 00pa3a CONpsHKEHHOT0 K HEMY OIlepaTopa.

21. BruopToHOpMUpOBaHHBIE 6a3UChl YHUTAPHOTO (€BKIMI0BA) NPOCTPAHCTBA, CBA3b MEXKIY
MaTpHULlaMU OllepaTopa U CONPSKEHHOr0 K HEMY Olleparopa.

22. TlocTpoeHUE CUHTYISPHBIX 0Aa3UCOB [ JIMHEHHOTO OTOOPAXEHMS YHHTAPHBIX IIPO-
cTpaHCTB. PaznokeHus IMHEHHBIX OMEPaTOPOB YHUTAPHOTO MPOCTPAHCTBA.

23.TlonsATre 0 NONUWIMHEHHON (YHKIMKM Ha BEKTOPHOM HpOCTpaHcTBe. IIpeicraBienue mo-
JUJIMHEHHON (QYHKIUM B BUJAE MOJWIMHEHHON (opMbl B (PUKCHPOBAHHOM Oasuce Mpo-
CTPAHCTBA.

24 . Jluneiinple, GUIMHENHbIE U NOMYTOPAIUHEHHbIE (YHKIHUHU, UX (OPMEL
25. Cummerpuueckre GOpMBbI U X CBA3b ¢ KBaAPATUYHBIMU (POPMAMH.

YerBepThlil cemecTp

Mogenp yncen ¢ IaBaroEeld TOYKOW, MPEUMYILIECTBA, HETOCTATKH.
OmuOKu OKpYIJIeHUs, HApYyILIEHUE aCCOLUAaTUBHOCTH.

Tounas nenouncneHHas apuMeTrKa, BHIYUCIUTENbHAS MOJCIb.
Knaccrndeckne alnropuTMbl LEIOYUCICHHON apu(pMETHKH.

Jlenenue OONBLINX YUCEIL.

Anroput™m EBxknnaa Haxoxnenne HO/JL.

Knaccrndeckne alropuTMbl OJIMHOMUAIBHONW apU(METHKH U UX CII0KHOCTb.
OTHo1IEHNE SKBUBAJIEHTHOCTH.

OTtobOpaxkeHus U anredpanyeckue CUCTEMBI.
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. I'pynner. Koneua. Ioms.
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. ITonsg ¢ KOHEYHBIM YHCIIOM 3JIEMEHTOB.
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. Anroput™m EBKinnia u nienueie 1poou.
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. [IpencraBienne nppalmoHaIbHBIX YHCET B BUIE LEMTHON JpoOH.

—
~

. Pa3nosxeHue 1ebix 4ucesl Ha MHOKUTEIIHN.

. IIpocteie uncna. OcHOBHas TeopeMa ApUPMETUKH.
. @yHk1Ms Diniepa, CBOMCTBA.

. AIropuTM reHepalnyy NpocThIX YUCEI.

e
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. llenple yncna no MOAyJIr0 m.
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. BerueTsl, cBO¥CTRA.
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. Paznorxenne Ha MHOKUTEIN OONBIINX I[EJIBIX YUCEL.
. Meton Pydpdunu-I'opuepa.
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. HHTCpHOJ’IﬂHI/ISI HarpaHx(a Ha ITOJICM.

. I[CJ'II/IMOCTB IIOJIMHOMOB.

. AJIFOpI/ITM EBkinga Hag mojem.

. HerI/IBOI[I/IMBIe COMHOXXHUTCIIN ITOJIMHOMOB.
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. OTnenenue u anmpoKCUManus KOpHEH MOJIMHOMUAIIbHBIX YPaBHEHUH.



4.1.3 Ko110KBHYMBI

K texymieil ¢opMe KOHTPOJIST OTHOCSTCS KOJUIOKBUYMBL. B Kkaxaom u3 cemectpoB 1 — 3
IIPOBOAMTCS KOJUIOKBUYM B LIEJIAX 3aKPEIUICHUS CTYAEHTaMU 3HAHUN TEOPETUYECKOI0 MaTepua-
na. KomiokBuyM MOKET MPOBOAMUTHCS B YCTHOM M B MUCbMEHHOW ¢opme. [Ipu 3TOoM cTyaeHT
JIOJKEH MOJITOTOBUTH MUCHBMEHHO OTBET (ISl yCTHON (pOpPMBI — TE€3HCHI OTBETA) HA JIBA BOIPOCA
U3 NPUMEPHOTO NEPEYHS TEOPETHMUECKUX BOIPOCOB K 3K3aMEHY, KOTOPBIA IPHUBEIEH HUXKE B
nyHkTe 4.2.1. [To70)KUTEeNbHBIN OTBET CTYJACHTA MOKET OBITh YUTCH MPHU Ca4Ye SK3aMEHa.

KosnoxkBuym 1-ii Bonpoc u3 nepeyHs | 2-ii Bonpoc u3 nepey- | Homepa koHTpO-

B nyHkre 4.2.1 cpeam
BOIIPOCOB MO HOMe-
pamu

Hs B nmyHKTe 4.2.1 cpe-
M BONPOCOB MOJ HO-
MepaMH

JHUpyeMbIX pa3je-
JIOB B Ta0une 2.3

1-# cemectp 15-29 30-39 3-5
2-i1 cemecTp 10-25 26 —-41 7-9
3-ii cemecTp 1-14 15-28 10-11

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl IPOBeACHUS MIPOMEKYTOYHOM aTTeCTAlluN

HpOMe)KYTO‘IHaH aTTeCTalMs B KAXKIAOM M3 YCTBIPCX CCMECTPOB ITPOBOJUTCA B Q)opMe 9K-
3aMcCHa.

4.2.1 IlpumMepHBIii IepeYeHb BONPOCOB K IK3aMeHaM

IlepBblii cemecTp
1. CucreMbl TMHENHBIX YPABHEHUN U CBA3aHHBIE C HUMHU IOHSTHS.

2. DneMeHTapHbIe TIPeoOpa3oBaHus HaJl yPaBHEHUSMHU CHUCTEMbl JTUHEHHBIX ypaBHeHHH. [loHs-
THE 00 YKBUBAJICHTHOCTH CUCTEM (MJUTIOCTPAIIHS).

3. Cxema J10Ka3aTeNbCTBA TEOPEMbI 00 SKBUBAJIEHTHOCTU CHCTEM JIMHEWHBIX YpaBHEHUI.
4. Meton 'aycca perieHus cucTeMbl TMHEHHBIX YPaBHEHUH.

5. UccnenoBanue CUCTEMBI JINHEWHBIX YPABHEHNH CTYIIEHYATOrO BUAA.

6. Apudmerrueckoe MPOCTPaHCTBO CTPOK R ", moampocTpaHcTBo.

7. CucremMa OJJHOPOJIHBIX JIMHEWHBIX YpaBHEHUH (JIeMMa U CJIe/ICTBUE U3 HEe).

8. IIpocTpaHCTBO pELIEHH CUCTEMbI OAHOPOAHBIX JIMHEHHBIX ypaBHEHHUH, (yHIaMeHTalbHas
CUCTEMA PEILCHUMN.

9. AnropuT™M HaxoXJeHUs (PYHIAMEHTAIbHOM CHUCTEMbI pEIIeHUIl CHCTEMbl OJHOPOAHBIX JIH-
HEHHBIX YpaBHEHUH (MIUTIOCTpPAIU).

10. CBs13p MeX /1y MHOKECTBAMH PELIEHUI HEOHOPOIHON M aCCOLIMMPOBAHHOM C HEM OJHOPOA-
HOM CUCTEMBI JIMHEWHBIX YPABHEHUN.



11. Anroput™M HaxO0XIE€HHUSI OCHOBHBIX PEIICHWA CHCTEMbI JIMHEWHBIX YpaBHEHUHU (MILTIOCTpa-
).

12. Martpuiipl, UX BUJbl U CBA3AHHBIE C HUMU IIOHATHUS.
13. CnoxeHnue (BbIUMTAaHUE) MAaTPULl U YMHOXKEHHE MAaTPUIL HA YKCIIa, CBOMCTBA.
14. YMHOXEHUE MaTpHIl, CBOKUCTBA.

15. HepeCTaHOBKI/I N CUMBOJIOB, UX YUCIIO. YerHOCTH INEPECTAHOBKU U €€ UBMCHCHUC ITPU TPaHC-
IIO3UIIHH. Umncno 4eTHRIX M HEUETHBIX IIEPECTaHOBOK.

16. IlomcTaHOBKM N-i1 CTETIEHH, UX YUCIIO. Y MHOKEHHE TTOJICTAHOBOK (3aBUCUMOCTh pe3yjIbTaTa
OT BBIOOpA TEPMUHOJIOTHH ).

17. HeTHOCTH IIOJCTAHOBOK N-Ii CTCIICHH, €¢ HE3aBUCUMOCTD OT BHJIA 3aIIMCH ITOACTaHOBKU. Yuic-
JIO YETHBIX M HEYETHBIX IIOJICTAHOBOK.

18. Onpenenenue onpenenutens N-ro nopsiaka. [Ipasuna Cappuyca.
19. CgoiicTBa onpeaenuTeneu.

20. ANropuTM BBIUMCIICHHS OIpPENETUTENsl ¢ MOMOIIBIO AIEMEHTAPHBIX MpeoOpa3oBaHUil Hall
cTpokamu u cronbuamu. [Ipumepsl. Kpurepuii paBeHcTBa onpeaeauTens HyJIro.

21. Pa3noxxeHue onpenenurTess no cTpoke (cTonoiry).

22. O6patHast MaTpuLa, BEIBOJ €€ hopMyibl. [IBa criocob6a BeIUUCIEHHSI 0OpaTHOM MaTpHUIBL.
23. ®opmynupoBka Teopemsl Jlamnaca. CineacTBUS U3 TEOPEMBI.

24. Onpenenurenb NPoU3BeACHUs MaTpull, popmynruposka Teopemsl bune-Komm. I[Tpumepsr.
25. Panr cuctemsl CTpOK nmpocTpancTBa R "

26. [IpuBeneHne MaTpUIIbl C TOMOUIBIO AIEMEHTAPHBIX MpeoOpa3zoBaHuil Hall €€ psAaMH K KaHO-
HUYECKOMY BHUY (WIIITFOCTpALIHS).

27. Metoa okaliMJICHHS] MUHOPOB (MILTIOCTpPALIs).
28. IlpaBuno Kpamepa pernieHns CuCTEeMbl TMHEWHBIX YpaBHEHUH (MILUTFOCTpAIus).

29. Teopema Kponekepa-Kanemmu (popmynuposka). O6o0iennoe npasuio Kpamepa pemenus
CHCTEMBI JIMHEHHBIX YpaBHEHUN (MJUTIOCTpALUs).

30. OToOpakeHHst MHOYKECTB U CBSI3aHHBIE C HUMH MOHATHS. [IpruMepsI.

31. Buabl oroOpakeHU MHOKECTB C MIUTFOCTpallMel Ha IpuMepax.

32. IIpeoOpa3oBaHusi MHOXKECTBA, UX YMHOKeHHE. CUMMETpHUYECKUI MOHOM/I TPe0O0pa30BaHUM.
33. IToncTaHOBKM MHOXECTBA, UX YMHOKEHHE. CUMMETpUYEcKas TpyIIa MOACTAHOBOK.

34. I'pynnonipl, UX BUBI U IPOCTEHIIINE YTBEPKIACHHUS.

35. TepmuHOaOTUs B TEOPUM Ipynnon10B. [Ipumepsl rpynnonioB pa3inyHbIX BUAOB.

36. Onpenenenue Konblia U onpezeneHue nosd. Ilpumep nons u npuMep Kojbla, HE SBISIOLIE-
rocs MOJIEM.

37. Buael konen, npuMepbl KOJEI Pa3IMYHbIX BUJIOB.



38. OnpeneneHre BEKTOPHOTO MPOCTPAHCTBA HAJI MOJIEM, IPUMEPHI BEKTOPHBIX MTPOCTPAHCTB.
39. Onpenenenue anreOpsl HAJ MOJIEM, TPUMEPBI AITeop.

Bropoii cemecTp

HOCTpOeHI/Ie I10JIA KOMIIJICKCHBIX YHCCII.

Anrebpanyeckasi GopMa 3arnucy KOMIUIEKCHOTO YHCIIa M CBSI3aHHBIE C HEIO TTOHATHUS.
ConpsikeHre KOMIUIEKCHBIX YHCell, CBOWCTBA.

Monyib KOMIIJIEKCHOTO YUCJIa, HEPABEHCTBO TPEYTOJIbHUKA.

A

Tpuronomerpudeckas Gopma 3alUCH KOMILIEKCHOTO YHUCIIA, MYJIbTHIIMKATUBHBIE CBOWCTBA
MOJyJI U apTyMEHTA.

6. JelicTBUs HAJ KOMIUIEKCHBIMU YHCJIAMH B KOMIUIEKCHOM TMJIOCKOCTH C MOMOILBIO UPKYIIS U
JINHEHKH.

7. ®opmyna Myaspa.
W3BnedyeHne KOpHEH U3 KOMIUIEKCHBIX YUCEl.
9. uxiuueckas rpynna KOpHeil N-if cTeneHy U3 eIUHUIIbL.
10. Konb10 MHOTOUIEHOB OT OJHOI TIEpEMEHHOI.
11. lenenue c ocTaTkOM B KOIBLE MHOTOYJICHOB.
12. JlenumocTh MHOrOYJIEHOB, CBOICTBA.
13. HOJ1 u HOK mHorousneHos, anroput™ EBkinsa.
14. Tleppas popmynuposka Teopemsl bezy. Cxema ['opHepa 1 HEKOTOpBIE €€ TIPUMEHEHHS.
15. Bropas dpopmynupoBka Teopembl besy. KpaTtHocTh KopHs MHOTO4neHa. [IpuMepeL.
16. Otzenenue kpaTHBIX KOpPHEH MHOTOYIEHA.
17. DxBuBanenTHBIE HOPMYIUPOBKH OCHOBHOM TEOPEMBI AITEOPHI.
18. ®opmynsr Buera.
19. Kanonuueckoe npescrasinenue muorounenos B R[X] u C[x].
20. Nnrepnonsuuonnas Gpopmyina Jlarpamxka.

21. Jluneiinas 3aBMCUMOCTb M HE3aBUCUMOCTH CHCTEMBI BEKTOPOB BEKTOPHOIO MPOCTPAHCTBA,
IIPOCTEUIINE CBOKCTBA.

22. JleMMa 0 KOJHUECTBE BEKTOPOB B JIMHEMHON HE3aBUCUMOW CUCTEME, SIBIISIFOIIUXCS JTUHEH-
HBIMH KOMOWHAIIMSIMH BEKTOPOB JIPYTOM CUCTEMBI.

23. MakcuManbHas JHHEHHO HE3aBUCUMAs MOICHCTEMA, PAHT CHCTEMBI BEKTOPOB.
24. Ba3uc BEKTOPHOTO MPOCTPAHCTBA, PA3MEPHOCT.
25. Matpuna nepexo/a oT 0HOTO 6a3Kca NPOCTPAHCTBA K IPYTOMY, €€ CBOKCTBA.

26. KoopiuHaThl BEKTOPA B 331aHHOM 6a3uce ¥ UX U3MEHEHHe IpH Mepexojie K Apyromy 6asucy
MIPOCTPAHCTBA.

27. 30MOp(U3M BEKTOPHBIX HPOCTPAHCTB.



28.
29.
30.
31.
32.
33.

34,

35.

36.

37.

38.

39.

40.
41.

N o g &

10.

11.
12.

Teopema 0 pa3sMEPHOCTH CYMMBI U IIEPECEYEHUN TOANPOCTPAHCTB.
IIpsiMasg cymMMa OATIIPOCTPAHCTB.

EBKIMI0BO IPOCTPAHCTBO, CBOMCTBA CKAJISIPHOTO MPOU3BEACHUS.
Hepasencto Komu — byHsikoBckoro.

MeTtpuueckue COOTHOUIEHUMSI B €BKJIMI0BOM ITPOCTPAHCTBE.

OpTOFOHaJIBHaH U OpTOHOPMHUpPOBAHHAA CUCTECMbI BCKTOPOB CBKIIMJIO0BA IMPOCTPAHCTBA, HEC-
KOTOPBIC CBOICTBA.

Hpouecc OpTOTrOHAJIN3alIuN FpaMMa - ]_HMI/II[Ta CHUCTEMBI BEKTOPOB €BKJIMJO0OBA IIPOCTpaH-
CTBa.

Cy1iecTBOBaHUE OPTOHOPMHPOBAHHOTO 0a3rca B KOHEYHOMEPHOM E€BKIIMIOBOM IPOCTPaH-
cTBe. JleficTBUS Ha/l BEKTOpaMu B KOOPIMHATHOW (hopMme.

OpTOFOHa.HI)HOG JOMOJIHCHUE K IMOANPOCTPAHCTBY KOHCHHOMEPHOI'0O €BKIMAOBA IMPOCTPAH-
CTBA, PA3JIOKCHUC NPOCTPAHCTBA B IIPAMYIO CYMMY IIOAIIPOCTPAaHCTBA U OPTOTOHAJIBLHOI'O
AOIIOJIHCHUA K HCMY.

OpToroHasbHas MPOEKIHs BEKTOPA Ha MOAMPOCTPAHCTBO.

EBkiuioB nzomopdusm.

YHHUTapHOE MPOCTPAHCTBO, CBOMCTBA CKAISIPHOT'O IPOU3BEICHUSI.

MeTpudeckre COOTHOIICHHS B YHUTAPHOM MPOCTPAHCTBE, HepaBeHCTBO [1IBapiia.

Bomnpocsl, cBsi3aHHBIE C OPTOrOHATBHOCTHIO B YHUTAPHOM MPOCTPAHCTBE.

Tpernii cemecTp

JIuneiHble 0TOOpaXEHUS U OTIEpaTOPbl BEKTOPHBIX MPOCTPAHCTB.

Marpuua nuHeHOro 0TOOpakeHus! B HEKOTOPhIX Oa3ucax mpoctpaHcTB. KoopauHatsl oOpa-
3a BEKTOpa MpH €ro JINHEHHOM OTOOpaKEHUH.

V3MeHeHne MaTpHIlbl IMHEWHOTO 0TOOpaskeHus (oreparopa) mpyu U3MEHEHUH 0a3uCcOB IMPO-
CTPaHCTB.

O06pa3 u aapo TUHEHHOTO 0TOOPaKEHUSI.
Panr u nedexrt nuHeHOro 0ToOpakeHus, UX cymma.
[TpocTpaHCcTBO TMHEWHBIX OTOOPAXKEHUH, anredpa JIMHEHHBIX OIepaToOpOB.

HesbipoxienHoe nuHeHoe otoOpaxenue. [lonHast auHeHas rpynmna HEBbIPOXKIEHHBIX JIU-
HEHHBIX OIIEPaTOPOB.

H3omophu3M npocTpaHCTBA JIMHEWHBIX OTOOPaXEHUI MPOCTPAHCTBY MPSMOYTOJIbHBIX MaT-
pHLL.

N3omopdusm anredpbl (TpyIinbl HEBBIPOKACHHBIX) OMEPaTOPOB anredpe (rpyrire ¢ HeHyle-
BBIM ONPEJEIUTENEM) KBAIPATHBIX MaTPHII.

WuBapuaHTHBIE MOANPOCTPAHCTBA JIMHEHHBIX OMEPATOPOB, HHBAPUAHTHOCTh o0pa3a U saapa
OIIEpaTOPHOTO0 MHOTOWJICHA.

[IpsiMasg cyMMa TUHEHHBIX OIIEpaTOpPOB.

CoOcTBEHHEIE BCKTOPBI U COOCTBEHHBIE 3HAUYCHUS JTMHEHHBIX OIICpaToOpPoOB, COOCTBEHHBIC
moAImpoCTPaHCTBA.



13. /Inaronanu3upyemble JIMHEHHBIC ONIEPATOPHI.
14. XapaxkTepucTU4ecKuii MHOIOWIEH KBaJIpaTHON MaTpullsl (orepaTopa).

15. PasnokeHue mpOCTpaHCTBA B MPSIMYI0 CYMMY HMHBApUAHTHBIX MOINPOCTPAHCTB OTHOCH-
TEJIBHO OIEpaTOpa C MOMOIIBI0 MHOTOYJIEHOB.

16. KopneBble NOAIPOCTPaHCTBA JIMHEHHOTO OIlepaTopa.

17. Teopema I"'ammnbrona — Kamu.

18. MuHuMabHBIII MHOTOYJIEH OIlepaTopa.

19. TlonsiTHE 0 )KOPIAHOBOW HOPMATBHON (hOpME MATPHUIIBI ONIEPATOPA.

20. MunumanbsHbIi MHOTOWIeH U JKH® Matpuiipl oneparopa, KpUTepuid JUaroHaJIu3upyeMOCTH
orepaTopa.

21. ConpspkeHHOE OTOOpaKeHHE K JIMHEHHOMY OTOOpPaXEHUIO YHUTAPHBIX (€BKIMIOBBIX) IPO-
CTPAHCTB, €T0 CYIIICCTBOBAHNE U CIMHCTBEHHOCTb.

22. Martpuia conpsKeHHOTo 0TOOpaKeHUsI B OPTOHOPMUPOBAHHBIX 0a3ucax.

23. PaznoxeHne YHUTApHOTO (€BKJIMIOBA) MPOCTPAHCTBA B MPSIMYIO CYMMY sijipa oreparopa u
o0pasa COIpsHKEHHOTO oIeparopa.

24. Teopema lllypa mist IMHEHHOTO OMEPaTOpa YHUTAPHOTO IMPOCTPAHCTBA.

25. HopMmainbHblil OmepaTop YHUTAPHOTO MIPOCTPAHCTBA, CYIIECTBOBAHHE ISl HETO OPTOHOPMH-
poBaHHOTO 0a3uca u3 COOCTBEHHBIX BEKTOPOB.

26. YHUTapHBIN onepaTop yHUTApHOTO IPOCTPAHCTBA, KPUTEPUU YHUTAPHOCTH OIlEpaTopa.
27. DpMHTOB OTIepaTOp YHUTAPHOTO MPOCTPAHCTBA, KPUTEPHHU.
28. OpToroHanbHbII U CUMMETPUYECKUNA ONEepaTOphl €BKINI0BBIX IPOCTPAHCTB, CBOMCTBA.

29. KBagpatuunas ¢opma, ee Matpuia M panr. M3smeHeHne MaTpuisl GOpPMBI IPU JIMHEHHOM
npeoOpa30BaHUM NTEPEMEHHBIX.

30. IIpuBenenue kBagpaTHUHON (HOPMBI METOAOM Jlarpamka K KAHOHUYECKOMY BHILY.
31. HopmanbHbli BUA KBaJpaTHUHBIX (OPM.

32. 3aKOoH WHEPIHMH JACHCTBUTEIHHBIX KBaPATHIHBIX (POPM.

33. Pacnanatormumecst KBaapaTHuHbIe (GOPMBI.

34. TlonoXUTETHHO OIpeeNIeHHbIE KBAAPATUYHBIE (POPMBI, KPUTEPHIA.

35. IlpuBenenue AeHCTBUTEIHHON KBaApaTUUHOW (POPMBI K KAHOHMYECKOMY BHUIY C MOMOIIbIO
OpPTOTOHAJILHOTO NMpeo0pa3oBaHus IEPEMEHHBIX.

36. Ad¢duHHOE U eBKIUI0BO TOYEUHOE MPOCTPAHCTBA, ah(hUHHBIE U JEKAPTOBBI KOOPIUHATHI.

37. TImockocth B adyUHHOM MPOCTPAHCTBE, MapaMETPUIECKOE 3aJ[aHUE WM 3aJlaHue CHCTEMOM
TOYEK B 00IIIEM PaCIIOJIOKEHUU.

38. OOmme ypaBHEHHS IIOCKOCTEH B €BKIUIOBOM TOYCYHOM IPOCTPAHCTBE, B3AUMHOE PacIio-
JIOJKEHUE IIJIOCKOCTEH.

39. IIpeobpa3oBanust KOOpAUHAT. J|BHKEHHS, NX aHATUTUIECKOE 3a/IaHUE.
40. Buapl IBWKEHUH, UX KIacCH(PHUKAIHUS.

41. Adpdunnsie npeodbpazoBanus adp(GUHHBIX TOUYEUHBIX MPOCTPAHCTB, FTEOMETPUUECKHUI CMBICIT
onpeaenutens ahpPuHHOrO MpeodpazoBaHusl.

42. KBagpukwu, nx apGuHHAS KIaCCUPUKAIIHSL.



43. TeopeTuko-TpymnIoBas TOYKa 3pEHUS Ha TEOMETPHIO.

YerBepThlil ceMecTp

KomnbroTepHas anreOpa u 4UCIEHHBIA aHAIM3.
Mopeinb yucen ¢ IUIaBarOLIEH TOYKON, IPEUMYIIECTBA, HEJOCTATKY.

OmumOKku OKpyTIIeHus, HapyIlIeHUEe aCCOLUATUBHOCTH.

Tounas nenouncneHHas apudMeTrKka, BHIYUCIUTENbHAS MOJCIb.
AJNTOPUTMBI U X CJIOKHOCTb.

Knaccrudeckne alropuTMbl LEITOYUCICHHON apu(pMETHKH.

Jlenenuie OONBIIMX YUCE.

® N kWD

CYETYUKHU B CUCTEME C 3aJaHHBIM OCHOBaHHCM.

©

Anroput™m EBkinia. OLieHKa Cl10KHOCTH.

10. OTHOIIEHNE SKBUBAJIEHTHOCTH.

11. OToOpaxeHus u anredOpanvdecKue CUCTEMBI.

12. T'pynnst. Konbua. [Moss.

13. Tlonst ¢ KOHEYHBIM YHUCIIOM 3JIEMEHTOB.

14. lenmumocTs 1ienbix yucesl. OLeHKH HauXyAIIero ciryvasl.

15. Anroputm EBKinaa v enmHsie 1poowu.

16. IlpeacraBnenue uppaloOHalIbHBIX YUCEI B BUJE LIETHON 1po0u.
17. Pa3noxeHue LeIbIX YUCeT Ha MHOKUTEIH.

18. IIpocthie uncna. OcHoBHast TeopeMa ApUPMETUKHU.

19. ®dynkuus Diinepa, CBOKWCTBA.

20. ANropuT™M reHepanuy IpoCTbIX YHCE.

21. lensle ynucna no MoAy 0 m. Ber4yersl, CBOMCTBA.

22. IlpuMeHeHue TMHEHHBIX CPaBHEHUH 10 MOJIYJIIO M.

23. Teopemsr depma, Ditniepa, Bunbcona.

24. I'pexo-kuTaiickasi TeopeMa o0 OCTaTKax.

25. Pa3noxeHne Ha MHOKUTENIH OOJIBIINX LEJIbIX YUCEI.

26. CnicoyHO€e NpeICTaBICHNUE TOJIMHOMOB.

27. Knaccuyeckue anropuTMbl HOJMHOMUAIBHOW apU(PMETUKHU U UX CIIOKHOCTbD.
28. Metoxa Pypdunu-I'opuepa.

29. UnTepnosiius Jlarpanxa HaJl ojIeM.

30. JlemuMOCTh ITOJIMHOMOB.

31. Anroputm EBKnnaa Haj moJyiem.

32. HenpuBoaMMbI€ COMHOKUTENU MTOJIMHOMOB.

33. OTaenenue U armpoKCUMAIHS KOPHEH MOJIMHOMUAIBHBIX YPaBHEHUH.

4.2.2 Cincoxk THMNOBBIX NMPAKTHYECKUX 3aJaHMI (U1 J1aOOpaTOPHBIX 3aHATHH, KOH-
TPOJIbHBIX pa0OT U SK3aMEHOB)



1. Haiinure MHOECTBO peneHuin CUCTEMBI JIMHEUHBIX yYpaBHEHUH
X, —-4x, -X, +3x, =-3

-2X, +8x, +3x, —-8x, =8-
-X,  +4x, +2Xx, —-5Xx, =5

2. Haiimure ¢yHIaMEHTAIIbBHYIO CHCTEMY PEUICHUW CHUCTEMBbI JUHEHHBIX OJIHOPOJHBIX ypaBHE-
HUU

X, —4x, =%, +3x, =0

-2X, +8x, +3x, -8x, =0-
-X  +4x, +2x, -5x, =0

3 4 1 2 9 8

3. Boruncnute matputy AB—-2C ;rne A_{1 2|, B :[ j, c=l4 3
4 3

21 3 2

1 10
5. Ilo dpopmyrne HaiinuTe MaTpuIly, OOpaTHYIO K MaTpuUIe 1 0 1/
2 1 2

6. Peminre cucreMy JIMHEMHBIX YpaBHEHUM ax -5y =4 MaTPUYHBIM CITIOCOOOM.
5. +2y =3
2 1 2
7. Paznoxure onpenenuTennb a b c Mo OYKBEHHOMY Dsy.
1 3 3
. . -7y =3
8. PemmTe cucreMy JTMHEMHBIX YpaBHEHUN no paBuity Kpamepa.
4x +3y =5
5 6 1 3
9. C moMoIIbI0 dJIEMEHTaPHBIX TPE0Opa30BaHU BEIYMCIIUTE OTMPEACITUTEND 2 3 -12
2 3 0 1
4 6 -1 2




10. Metonom OKalMJICHUS MHHOPOB BBIYUCIIUTE paHr MAaTPHUIIbI
2 -3 1 -2 1

-4 6 -2 4 -2|.
4 -6 2 1 1
2 -3 1 3 0

11. Ilo o06oOmennomy mnpaBuwiry Kpamepa pemurte cucreMy JIHMHEWHBIX ypaBHEHUI

2x, —=3X, +X, —-2X, =1
—4x, +6x, —-2x, +4x, =-2 .
4x, —6Xx, +2x, +X, =1
2x, -3x, +Xx, +3x, =0

12. Haiigure kakyro-HMOyIb MaKCHUMAaJbHYIO JMHEHHO HE3aBUCUMYIO IOJICUCTEMY CHUCTEMBbI
CTPOK Uz, Uz, U3, Us, TIE

u= (3-2,1-2),
u, = (6,-4; 2;-4),
u, = (3-2,1-3),
u, = (6;-4; 2,-3).

3

4

13. Ctpoku U1, Uz, U3, U4 BBIpA3HUTE JIMHEHHO Y€pe3 CTPOKH MOJICUCTEMbI, HAWJIEHHOHN B 3aJJaHUU
12.

14. B nuneiinoi obomouke L (U1, Uz, U3, Us) HaliauTe Takoi Oa3uc, 4ToObI CyMMa KOMITOHEHT
KaXKJO0W ero CTpoku ObL1a paBHa 3.

15. TTokaxwuTe, 9TO CHCTEMa CTPOK Vi1, V2, V3 06pasyeT 6a3nc mpoctpancTsa R ° u HaiiuTe Koop-
JIMHATHI BEKTOpa V B 9TOM Oasuce, T1ie

v,= (21 2),
v, = (311D,
v, = (2,21),
v= (1L-21).

16. [IpencraBpre B anredpandeckoil popMe KOMIIIEKCHOE YUCIIO

,_3-2i+ @)L+ 2i)
B 2

2 - -
17. Pemuts ypaBHeHHe X — (4 + I)X +5—1=0 u samucars ero xoMrIeKCHEIC KOPHH B

anreOpanveckoit popme.

J3i-1

1-1

18. IIpencTaBUTh KOMILJIEKCHOE YHCIIO 7 = B TPUTOHOMETPUUYECKOH popme.




J3-1)"
1-i

19. IlpencTaBUTh KOMILJIEKCHOE YHCIIO 7 — B anredpanyeckoil popme.

J3i-1
1-i

20. Beinucath Bce KOMIUIEKCHBIE KOPHU IATOW CTENEHU U3 yucia 7 =

21. HaifTn yacTHO€ M OCTATOK IpPH JEJICHUH MHOTOWICHA X° +5x* +6x° —2x* —3x+1

Ha MHOTOYWIEH 5X4 + 20X3 + :|.8X2 —4x—-3.
22. Pa3noxutp MHOTOUJIEH 2x3 —3x 2 +1 1o crenensm 6uroma x+3.

23. HaiiTu panuoHaibHble KOPHU MHOTOYJICHA 3X* —8x°+7x* —8x+4 u OIIPEAEIIUTD UX
KpPaTHOCTb.

24.  Haiigute HauOONbIIMKA OOIIMHA AEIUTEID f (X) =X — 2X3 - X2 —X+3 u

g(x) = x*-1.

25. Haiinure nmHEHHOE mpeaCTaBlIeHWE HAMOOIBIIETO OOIIEro JACIHUTENS MHOTOWICHOB

f(x)=x"-2x"-x*-x+3 u g(x)=x’-1.

26. Jlaunerii MEOrOouneH x1° + x2° + x3% — 2x1x2— 2x1x3 — 2x2x3 NPEICTABUTH B BHJE MHOTOUICHA
OT 3JIEMEHTAPHBIX CHMMETPHUYECKUX MHOTOUWICHOB.

27. HaiiTi OpTOHOPMHUPOBaHHBIH 0a3uc moampoctpanctBa U = L(a1, a2) eBkIugoBa IpoCTpaH-
crBa R*, rie a1=(1,0,-2,2), a2=(2,3,-4,4).

28. HaiiT OpTOroHAIBHYIO MPOEKIIMIO ¥ OPTOTOHATIBHYIO cocTaBsiontyio Bektopa b = (3,1,0,3)
na roanpoctpanctso L((1,0,-2,2), (2,3,-4,4)).

29. Haittu 6a3uc opToroHampHoro gomnonHenus B R* k moxgnpocrpanctsy L(a1, a2), rae a1=(1,0,-
2,2), a2=(2,3,-4,4).

30. Haiitu xocunyc yria Mexay Bekropamu c1=(2+i, -2) u C2=(1+i, 1-i) yHuTapHOro mpO-
crpancrea C2.

31. HaiiTu kakol-HHOYIb BEKTOP €AMHUYHON ITHHBI B YHUTapHOM MpocTpaHcTBe C2, KOTOPHIit
OPTOTOHAJIEH BEKTOPY ¢ = (2+I, -2) 1 UMeeT BEUICCTBEHHYIO IEPBYIO KOMIIOHEHTY.

32.JIpuBeCTH BENIECTBEHHYIO KBAAPATUUHYIO GOPMY 2X1X2 - X2°

YCCKOMY, a 3aTCM U HOPpMAJIbHOMY BUOY.

METOJ0OM Harpacha K KaHOHH-

33. Onpenenuth paHr, MHICKCHl HMHEPLUU U CUTHATYPY JAHHON KBaIpaTUYHOU QOpPMBI 2x1x2 -

X22.

34. Pa3nouTh B MPOU3BEACHUE JIBYX BEIIECTBEHHBIX JHUHEHHBIX (POpPM KBaapaTUYHYIO (OpMY
3x12 + 4x2% - x3% + 8xixo + 2xixa.



35. BEISICHHTB, Kakoe u3 JABYX oToOpaxkeHwii R® B R?, ompeseieHHBIX MO NpaBUIaM (X1, X2,)
> (x2-1, x1+x2) ¥ (x1, x2) B> (2x2, 2x1-x2)  V x1,x2€R, SBJISETCS IMHEHHBIM ONEPAaTOPOM U
yKa3aTh €r0 MAaTPHILy B CTAaHIapTHOM Oa3uce IpocTpaHcTsa R2,

36. Jluneiinslii omepatop A mpocrpanctBa R? B Gasmce o1 =(0,1), g2 =(1,1) umeer mMarpuiy

[Ale= (

1 Oj’ a JIMHEWHBII onepaTtop B TOro ke MpoCcTpaHCTBa B CTaHAAPTHOM 0asuce €1,e2 —

1
marpuny /Ble = ( ’ ] Haiitn marpuny [AB-2A4]q.

0
4 2 -5
37.Marpuna | 6 4 —9| spnsercs marpuiuedl JuHeiiHOro omeparopa mpocTpaHctBa R® B
5 3 -7

cranmaptHoM Oasuce. Haiinute coOcTBeHHBIE 3HAYEHUS U BCE COOTBETCTBYIOIIHE UM COO-
CTBEHHBIE BEKTOPBI OIIEpaTopa.

38. JIuneiinbie onepatop 4 mpocrpadcTa C? B 6asuce 1 =(-1,0), 92 =(1,-1) umeeT Marpuiy

0
[Alq= (1 :

] . Haittu marpuny [A*]q.
39. BbIACHUTS, KaKue U3 CIeAyIONHIX YeThIpeX TMHEHHBIX onepaTopoB npoctpanctBa C? , MMe-

0 -1)(0 —i\(—i O0Y(O i
OIUX MaTpulbl BHUA (1 0 }(I 1 J,( 0 I}(I Oj B CTaHAApTHOM 6831/106, SABIIAKOTCA

HOPMaJIbHBIMHW, YHUTAPHBIMHU UJIX S PMHUTOBBIMMU.

40. Yka3aTe OpTOroHaiabHOE MpeoOpa3zoBaHue MEPEMEHHBIX, PUBO/SIIEE BEIECTBEHHYIO KBaJI-
patHanyto opMmy  Sx12 + 8x2% + Sxa® — 4x1x2 - 8x1x3 — 4x2x3 K KAHOHHUECKOMY BHUITY.

41. JluneitHple moANpocTpaHcTBa Ly m L, mpocTpancTBa R* HATAHYTHI HA CHCTEMBI BEKTOPOB
a;,a,,a3 1 by, b,, by coorBercTBeHHO. Halitn 6a3uc cymMmbl M pa3MEpHOCTb IEpeceueHHsl o-

HpocTpancTs Ly u L,, e

a=(1%11),a =(11-5-1),a, =(1-1,1-1),
b, =(3-1-1,1),b, =(2;-2;0;0),b, =(3-111)

42.HaiiTu 6a3uc nepeceyeHus: NOANPOCTpaHCTB Ly u L, u3 3amanusd 41.

43. Haiitn 5x0pJJaHOBY HOPMAITBHYIO (hOpMy MATPHUIBI IMHEHHOTO OrepaTopa mpocTpaHcTBa R2,
1 2 -1

MaTpHIla KOTOPOTO B CTAHJAPTHOM 0a3uce UMEET BUJT 2 5 _3

3 7 -4



44. Haiitn 6a3uc npoctpancTBa R, B KoTopoM MaTpuma omeparopa U3 3aaHus 43 MMeeT kKop-
JTAHOBY HOPMAIBHYIO (hopMmy.

45. HaiiTi coGcTBEHHBIE TOAIPOCTpaHcTBa onepatopa A : R® — R3, Marpuna kotoporo B cTaH-

2 1 3
JapTHOM Oasuce uMeeTBUI | {1 5 g |-
3 6 8

46. Haiitn OpTOHOPMHUPOBAHHBIN 0a3HUC, COCTOSANIUN U3 COOCTBEHHBIX BEKTOPOB oreparopa A
u3 3agadus 45.

47. HailTu opTOrOHaJIbHYIO MaTpully 7 U AUAaroHaJbHYIO MaTpully B, 1Jig KOTOPBIX BBIOJIHSET-

1 2 2
cst paBeHcTBO B=T'AT,rnIe A=|92 1 2 |.
2 21

48. BBIACHUTH MMeET JIu ypaBHeHue X2 = A penienue B Kojble Marpun My 3(R), roe A =

1 3 0
3 5 2
0 2 -1

49. Tlokasath, uto Bektopel &, d,, d,, tne &, =V, d, =V,, d; =V,, obpasyror He op-

TOrOHaIbHBIA 0Oasuc JuHedHoro noanpoctpanctsa U = L(v,, v,,V,,V,) €BKIMI0Ba Mpo-

CTpaHCTBa R* u OIIPEACTIUTE KOOPANHATEI BEKTOPA V3 B 3TOM 0Oasuce, eciu
v, =(11-13-1),v, =(2;2,0,0), v, =(2;0,0;,-2), v, = (1,3;-11),
v=(0;0;-2;2)

50. TlpuMeHHTH POLIECC OPTOrOHAIM3AIMK K CHCTEME BEKTOPOB a |, a,, a, U3 3a1anusd 49.

51. Haiiti oproHOpMIpOBaHHEIH 6asuc moanpoctpancta U u3 3amamms 49.
52. Haiitu opToronanbHyto npoekiuuio sektopa V Ha moampoctpanctso U = L(v,, V,,V,,V,
eBKJINI0BA MpocTpaHcTBa R, re

v, =(1112), v, =(0;2;0;2), v, =(2;0;0;2), v, = (1,1,-1,3),
v=(2,0,-2;0)

53. Haiiti 6a3ucel o6pasa u sypa orepaTopa TpocTpaHcTBa R y koToporo matpuma B cTaH-
JapTHOM 0asuce ATOro MPOCTPAHCTBA UMEET BHUJL
1 2 -1
2 5 -3
3 7 -4



[IOJICTAHOBKY (

54. IlpeacTaBuTh B BUJE MPOU3BEICHUS HE3aBUCHMBIX IIUKJIOB B CHMMETPHUYECKOM Tpymnme Sg

1234567389

2007
U ONIPEJCITUTh €€ YETHOCTD.
5847 9 36 21

55. Hoctpouts Tabmumpl Konu A MynbTHUITUKATHBHON —TPYIIIIBI {1  wu awuruBHOI

rpynnsl Zs, 10Ka3aTh ©30MOPPHU3M ITHX TPYIIIL.

56. B aniuTHBHO# TPYIINE KIACCOB BBIUETOB Z1g YKa3aTh BCE €€ MOATPYIIIIHI.

57. Pa30uTh CUMMETPUYECKYIO TPYIITY S3 Ha JIEBbIE CMEXHBIE KJIAcChl 10 moarpymnmne H={¢;

(23)}.

58. Jlyd TOoueuyHOro eBKIHMI0BA NpocTpaHcTBa E° nMeer Hauano B Touke (1; 0; 1) u Hampas-

nenue Bekropa (1; 1; 2). BeisscHuTh, nepecekaet jin oH miockocth < (1; 1; 1), (1; 0; -1) >, u ec-

JIKX IICPECCKACT, TO YKa3aTb KOOPAMHATBEI TOYKKU IHCPCCCUCHUA.

59

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

. Tlepecexarorcs mu otpesku AB u CD ToueuHOTo €BKIMIOBA MpocTpaHcTBa £°, ecim A(3; 2;
5), B(-3;2;2), C(1; 0; 1) u D(-3; 4; 5).

Haiitu paccrosHue MexIy TEMH IBYMsSI TOYKaMHu U3 Tpex Touek A(1; 0; 1), B(0; 2; -1) u
C(1; 3; -3) TO4eYHOrO €BKIMI0BA MPOCTPAHCTBA E°, KOTOPHIE JIEXKAT B OJHOM M TOM K€ T10-
JYIPOCTPAHCTBE OTHOCUTENILHO IUIOCKOCTH, 3aJJaHHOM ypaBHeHHMeM x—2y +z =1,

VYka3aTh BO3MOXHbIE KOOPIUHATHI KOHIIA B oTpe3ka 4B, nepneHaukyisapaoro sekropam (1;
1;1;1),(1;-1;1;-0)u (1; -1; -1; 1), ecmu A(1; 2, 3, 4) v nuiuHa oTpe3ka AB paBHa 5.
Haiitu Touky nepecedenus AByX mpsMbix ao + ait u bo + bit, ecin ao = (3;1;2;1;3),
a1 = (1,0;1;1;2), bo = (2;2;-1;-1;-2), b1 = (2;1;0;1;1).

Haiitu cucremy JIMHEHHBIX ypaBHEHHH, 3a/Ial0NIYI0 TUNIOCKOCTh TOUEYHOTO EBKIIUIO0BA IPO-
CTpaHCTBa E*, npoxoasuryio yepe3 touku (1;-1;1;0), (1;1;0;1) u (2;0;1;1).

YKa3aTh Kakoe-HHOY/Ib JBMKEHNE TOUEUHOTO eBKIIMI0BA IPOCTpaHcTBa £°, oToOpakarolee
KBaJIpUKY (x1+x2)(x1+x3) = 0, Ha KBaJpHKY, 33IaHHYI0 KAHOHUYECKUM YPABHECHHEM.

Jlns  mnockoctd  adduHHOrO mpocTpaHcTBa E*, 3ajaHHON  cMCTeMOW  ypaBHeHHii
X +X =X +X, =1
% —x +x _ 4 » YKazaTh KaKyl0-HHOYIb CUCTEMY TOYEK, 3aJJal0IINX €€ B 00IIeM
1 2 3 -
X +2X, —2X; —-X, =-1
PaCIIOJIOKECHUU.
Omnpenenuth yroia mexay manuoi mpsmoii (1;1;1;0) + (0;1;0;1)t u maHHO# MIOCKOCTHIO €B-

kmmzosa (0;0;0;1) + (1;0;0;1)s +(0;1;1;1)t + (0;0;1;1)r Toueunoro npoctpancTsa E*,
Haiitu paccrostaue ot touku (1;1;1;1) n0 TrUMEpIIOCKOCTH, 33JJaHHOW CHCTEMOW TOYEK B
obmem pacnonoxennn (0;0;0;1), (1;0;0;1), (0;1;1;1), (0;0;1;1) B eBKIMIOBOM TOYECYHOM
npocTpancTse E*..

Haiitu kocunyc yria mexay miockoctsio (1;1;2) +(1;0;1)s + (0;1;1)t u murockocThio X1 +
X2 — 2X3 = 1 eBKIM0BA TOUYEUHOTO TIpOCTpaHcTBa EX,

O6osuaunm F(k,t,a, ), (k, t —HarypanbHble, ¢, [ —lenble Yncia 3aBUCANIUE OT KOM-
d

k

dy | d N\ v
MbIOTEpa) MHOXKECTBO wmcen Buaa | = (—1 + .(_22 + -+ :) kY rne min meorpuua-

k
TenbHBIX ¢I; W ueisix ) Bemonnstorcs yeaosus: d;, =k —1 (i=1,2,...,t) u

@ =y = [5. Yncna qus koropeix d, # 0 Ha3pIBarOTCSI HOPMAIN30BAHHBIMH.
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[Moctpouts HOpManu3oBanHoe MHOkectBo F(2,3,—1,2) u u3o0pasure ero Ha mpsMoii;
I0Ka3aTh, YTO Ha IIPAMOM 2JIEMEHTHI I pacIipeie/icHbl HEPABHOMEPHO.
AnnpokcuMmanus AeHCTBUTENBHBIX 4ncen MHoxkectBoM F. Ilycte X € R, ecou X € F u

§ = min_.z|x — 2|, rorna ecnu y € F : |x — y| = &, 10 X oroxmectBisercs ¢ v, ¢

tal

R

G) | e

OIIMOKON OKpPYTJIeHHs (). BRIUMCINTD OMIMOKH OKPYIJIEHHS YUCEIT B F(2,3,—1,2)

nF(2,4,—2,2).

Coznath mpoueaypsl pealu3yoliue onepaunn (CI0XKEHUE, BBIYUTAHUE, YMHOXKEHUE, Jelie-

n

-
“

nue) va F(2,3,—1,2). Tlokasars, uro onepauyuu Ha F He accoluariBHbI.

Pemuth cucreMy aireOpandeckux ypaBHEHUH BTOPOTO MOPSIKA U BBIYUCITUTH €€ HEBS3KY.
PeanuzoBath MOjeNb TpeICTABICHUS TIPOU3BOJIBHO OOJBIIMX IEJbIX YUCE B BUJIE CITHCKOB.
PanmroHanpHbIC Yynca B BUJIE TTAPhl JUTMHHBIX IEJIBIX YHCEIT.

Coznath mpoueaypsl pealu3yoliue onepaiunn (CIoXKeHHe, BEIYUTaHHe, YMHOXKEHUE, Jele-
HUE) C JNIMHHBIMU IEJIBIMUA YUCIaMH (MCTIOIB3Ys KIACCUUECKHUE AJITOPUTMBI).

OLEHUTh KOJIMYECTBO OJHOPA3PSAIHBIX YMHOXKEHHH, UCTIOIb3yEMbIX MPU YMHOKXCHHHU CTOJI-
OMKOM M-3HAYHOI'0 YKCJIa Ha N-3HAYHOE.

[TokazaTk, 4TO /1Ba ABY3HAYHBIX YKCIIA MOKHO MEPEMHOXKHUTh, UCIIOIb3YS TOJIBKO 3 yMHOXKe-
HUS OJJHO3HAYHBIX YHCEJI U YBEJIMUUB YUCIIO CIIOKECHH.

Halitu anroputm jeneHuss AJUHHBIX Yucel, HE TpeOyromuii Oonbiioro mepebopa mpu
HaxO0’KJICHUU TTepBOH ITU(PBI YACTHOTO.

OnucaTth anropuTM MEpeBOja HATypaldbHBIX YUCENl U3 M-HYHOM CHUCTEMBI CUHUCICHHS B N-
WYHYIO.

CdopmynupoBath U peaan3oBaTh aITOPUTM IE€PEBOJA YUCIA U3 PUMCKOW 3allUCU B JIeCH-
TUYHYIO U 00paTHO.

CdopmynupoBaTh U peaan30BaTh aITOPUTM CIOKEHHSI HaTYPAJbHBIX YUCET B PUMCKON HY-
Mepaluu.

Hanucatps nporpammy, KoTopas 1o JaHHBIM (JIeHb HENEJH, Yachl, MUHYTBI CEKYHIbI) OIpe-
JIeNseT, CKOJIbKO CEKYH/]I ITPOIIIO ¢ Hayalla HeIeTU U BBITIONIHSAET 00paTHOE MpeoOpa3oBaHue.
IToka3aTh, 4TO KOJbIIO BBIYETOB MO MOAYIIO p° He H30MOP(HO MO0 U3 P’ 2IEMEHTOB.
CocTaBuTh TaONHIy YMHOXKEHUS U AeNEHUS A Konel Zs u Zo u juig noneit GF(4) u GF(9).
JInist 3a1aHHOM MaTpUIIE pasMepa p° Ha p°, Te p=2 WK P=3 , IPOBEPUTH, ABISAETCS JIH OHA
Tabmuuei ymHosxenus B none GF( p? ) mpu kakoii-mu6o HyMepaluu 5JIeMEHTOB 3TOTO TOJI.
PeanuzoBaTh anropuT™ JeieHUsT B KOJIbIIE BBIUETOB Zn(yIUTHIBAasI BO3MOKHOCTD MOJTyUEHUS
HEOJHO3HAYHOTO Pe3ysIbTaTa).

[Tokazatk, 4TO 1enbIe anredpanyecKkue Ynuciaa 00pa3yroT KOIbIIO.

[Tokasate, 4TO 1eNbIe alredpanyecKkue Yrucia 00pa3yroT moe.

Haiitn MuaMManbHbI MHOTOWICH Haa Q mIst \/5 + \/§ .

JlokazaTh, 4TO pallMOHAIBHBIE YHCIA MOTYT OBITh MPEICTaBICHBI OECKOHEYHBIMU MEPUO -
YEeCKUMHU M-UYHBIMU APOOSIMU, IPUUEM HEOTHO3HAYHO.

JlokazaTh, 4TO nMo0asi OeCKOHEUHas: epuoAnYecKas m-udHasi ApoOb MPEICTaBISIeT HEKOTO-
poe panuoHaILHOE YUCTIO.
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. lokxazatp, 4T0 M000€ MONOKUTEIBHOE parroHanbHoe yucio 0 < o < 1 MOXHO TIPEeICTaBUTh
B BHJIC CYMMI:I O6paTHBIX BCJIINYUH paBHHqHBIX HaTypaanHx YHUCCII. HOKa3aTL, YTO TAaKOC
MPEACTABJICHUE HE CIMHCTBEHHO.

Ornucartp arOpUTM, BRIOUPAIOIINN M3 BCEX BO3MOXKHBIX MPEACTABICHUN TaKOTO BHJIA €IHH-
CTBEHHOE.

JlaHo k& B3auMHO TIPOCTHIX HATypadbHBIX uncen m; > 1. J{ns moboro Habopa k 1enbIX Yucen

o k .
a;, HalTu neioe a < Hi m, , Takoe, yTo a = a,(mod m;), asst Bcex i oT / 10 k .

O0600mUTh NpeAbIAYIIYIO 3a7auy Ha Cllydaid, KOrjla 4yucia He 00s3aTelbHO B3aWMHO IIpO-
CTBI.

Haiitu Bce HenpuBOAMMBIE Ha/I IOJIEM Z n MHOTOWIEHBI CTETIEHH N (N HEOOJIBILOE).
CdopmynupoBath U peann3oBaTh aJTOPUTM, MPEACTABISIONINN JTI000€ MOJOKHUTEIHHOE pa-
nuoHanbHoe yncino 0 < a <1 B BHJE CyMMbI OOPaTHBIX BEIWYHH PA3IMYHBIX HATYypaIbHBIX
qrcel.

YCTaHOBHUTH B3aMMHO-OJTHO3HAYHOE COOTBETCTBHE MEXKAY MHOXECTBOM pPallMOHAIbHBIX
npo6eii 1 HEKOTOPBIM MOJIMHOKECTBOM O€CKOHEYHBIX MEPHOJUUYECKUX M-UYHBIX IPOOei.
CdhopmynupoBaTh ¥ peaqn30BaTh aJrOPUTM IEPEBOJIa PAIIHOHAIBHBIX YHCENT B OSCKOHEY-
HBIC TIEPUOMYECKUE M-TYHBIE IPOOH U 0OPATHO.

0. CdopmynmupoBaTh U peaii30BaTh AITOPUTMBI apHUPMETHUSCKUX OIEPAIMid HaJ paIro-
HAIBHBIMU YHUCJIAMH, TPEICTABICHHBIMU B BHJE OCCKOHEUHBIX MEPUOIUYECKUX M-WYHBIX
TpoOei.

4.2.3 TlpumepHble OMJIeThI K IK3aMeHaM

IlepBblii cemecTp

denepanbHOE TOCYAAPCTBEHHOE 010/KETHOE 00pa30BaTEIbHOE YUPEXKACHUE BBICIIETO
oOpa3zoBanus «KyOaHCKHII rocyaapCTBEHHBIN YHUBEPCUTET»

1920
Kadenpa pyHKIIMOHANBHOTO aHAIN3a U alNTre0psl

Hanpasnenue nogrorosku: 02.03.01 MaremaTnka u KOMIBIOTEPHBIE HAYKU
Buier Ne *
1o pyHAaMEeHTaIbHOU U KOMIIBIOTEPHOH anredpe

1. OcHoBHas cuCTeMa peIICHUH CHCTeMbl JIMHEWHBIX YpaBHEHUM, aJIrOpUTM ee
HAaXO0XJEHHUS C WILTFOCTpalMe Ha MpUMEpE.
®opmymupoBka Teopemsl Jlamiaca, CIeACTBIC U 3ageaytowmii Kadbenpoit

3. 3amaua.
3aBenyromuii kadeapoit




3agagya Ne *
(bynmameHTabHAS M KOMIIBIOTEpHAs anredpa, 12-13 rp., 02.03.01, suBapp-2...)

Boruuciure det(A™ +3BC),

1 -1 2 1 -1
1 -1 2
rme A={1 0 1(,B=|0 1 |uC= )
2 -2 3
2 -1 4 -1 1

Bropoii cemecTp

denepanbHOE TOCYAAPCTBEHHOE OFOJKETHOE 00Pa30BaTEIbHOE YUPESIKICHUE BBICIICTO

npodeccuonanbHOro oopaszosanus «Ky0aHckuil rocy1apCTBEHHBIA YHUBEPCUTET)
y YH

1920

Kadenpa pynkimonanbHoro ananusa u anreOpsl

Hanpasnenue noarorosku: 02.03.01 MartemaTrka 1 KOMIIbIOTEpHBIE HAYKU

Bujaer Ne *

1o (hyHJaMEeHTaIbHOM U KOMITbIOTEPHOH anredpe

1. ®opmyna Myaspa.
2. CymMa U nepecedeHre NoAnpoCTPaHCTB BEKTOPHOT'O TPOCTPAHCTBA.
3. 3amaua.

3aBenyroumii kadeapoit




3amauya Ne *

(bynmameHTabHAs M KOMIIbIOTepHas anredpa, 12-13 rp., 02.03.01, utonn-2...)

Hatigure HanGopinmii o0l neaurens Maorowienos C(X) u d(X), rue

c(X)=x"+3x*-2x-2, d(x)=x*+x*-3x+1.

Tperuii cemecTp

denepanbHOE TOCYAAPCTBEHHOE 0I0KETHOE 00Pa30BaTEIbHOE YUPEIKACHUE BBICIIETO
npodeccrnoHaabHoro oopazoBanus «KyOaHCKHi TOCYIapCTBEHHBIH YHHBEPCUTET

1920
Kadenpa pynkunonanbHOro ananmsa u anredpsl

Hanpasnenue noarorosku: 02.03.01 MaremaTrka u KOMIIBIOTEPHbIE HAYKU
Buaer Ne 25

1o pyHAaMEHTaJIbHOU U KOMIIBIOTEPHOH anredpe

1. OproroHanbHas cucTeMa BEKTOPOB, Iporecc oproronanuszanuu I'pama-Ilmuara. [Tpume-

pBIL.

2. ComnpsbkeHHOEe OTOOpaKeHHE K JMHEHHOMY OTOOPaKEHMIO YHUTApPHBIX (E€BKJIMIOBBIX)

MPOCTPAHCTB, €r0 CYIIECTBOBAHUE U €IMHCTBEHHOCTbD.

3. 3apaua.

3aBeayrommii kadenpoit

3agagya Ne *

(pynnamenTanbHast 1 KOMIIbIOTepHas anredpa, 22-33 rp., 02.03.01, ssuBaps-2...)

[TpuBecTn KOMILIEKCHYIO KBaapaTHUHYI0 (opMy h K cyMMe KBaJIpaToB M yKa3aTh COOTBET-

CTBYIOIIIECC HCBBIPOKICHHOC JIMHEMHOE npeo6pa30BaHHe MNEPCMCHHBIX, €CIIN

2 2
h =X +3X; —4XX,.




YerBepThlii cemecTp

denepanbHOE rOCYAaPCTBEHHOE OFOJKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIIETO

npodeccuonansHoro oopazosanus «KyOaHCkuii rocy1apcTBEHHbIN YHUBEPCUTET

1920

Kadenpa pynkumronanbHOTO aHamm3a u anreopsl

Hampasnenune noarorosku: 010200.62 MaTtemaTuka 1 KOMIIbBIOTEPHBIE HAYKU

Bujer Ne *

1o pyHAaMEeHTaIbHOM U KOMIIBIOTEPHOH anredpe

1. Anropur™ reHepanyuu IpOCTBIX YUCEIL.
2. OtpeneHue U anmpoKCUMalvs KOpHEH MOJIMHOMHUANIbHBIX YPaBHEHUH.

3. 3apgauga.

3aBenyromuii kadenpoi

3amaua Ne*

(pynnameHnTanpHas U KOMIblOTepHas anredpa, 22-33 rp., 02.03.01, utonp-2...)

JloxazaTh, 4To Jr00asi OECKOHEUHas IMepuoaudeckas M-uyHas ApoOb Mpe-
CTaBJISIET HEKOTOPOE PAIMOHATIBLHOE YUCIIO.

OneHouHble cpeAcTBa A MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 370PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

— MpU HEOOXOIMMOCTH MHBAIMAM U JIHMIIaM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710pO-
Bb [IPEIOCTABIISAETCS JOMOJHUTEIBLHOE BpeMs ISl IIOJTOTOBKU OTBETA Ha dK3aMEHE;




— IIPU MPOBEJICHUH IPOLEAYPHI OLIECHUBAHUS PE3YIbTATOB O0YyUEHHsI HHBAJIUIOB U JIULL C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBSI IIPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CPEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIHBIMU OCOOEHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAIMJOB IpOIElypa OLIEHUBAHUS PE3yiIbTaTOB OOyUEHMs IO JAUCLUILUIMHE MOXET IPOBO-
JUTHCS B HECKOJIBKO ATAIOB.

IIponienypa oneHMBaHUs Pe3yJbTaTOB OOY4YEHMs WMHBAJIUAOB M JIUI] C OrPAaHUYECHHBIMHU
BO3MOKHOCTSIMH 37I0POBbS 110 TUCHHIUIMHE (MOJYJIIO) IpPeAyCMaTpUBAeT MPEAOCTABICHHE HH-
¢dopmauuu B popMax, aAanTUPOBAHHBIX K OTPAaHUYEHUSAM UX 370POBbS U BOCHPUATUS HHPOpMA-
IUH:

Jlnst i ¢ HapyIIeHUsIMU 3pEHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist niL ¢ HapyIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B mieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JlaHHBIA TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y-

Yaromunuxcs.

Kpumepuu oUueéHueaHus omeema Ha 3K3amene

OneHuBaHue OTBETA HAa SK3aMEHE, OCYIIECTBIISETCS MO CIAEAYIOIIMM KPUTEPHSIM.

OIIGHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, ITIOKA3aBHICMY BCECTOPOHHUEC, CUCTCMATH-
3UpOBaHHbBIE, INTyOOKHE 3HAHUS Y4eOHOH MpOorpamMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO MpUMe-
HATb X HA IPAKTHUKE IPU PELIEHUHM KOHKPETHBIX 3a1a4.

OrneHka «X0pomo» BBICTABISAETCS CTYACHTY, €CJIU OH TBEPJO 3HAECT MaTEpHall, TPaMOTHO
U IO CYILECTBY U3JIaraeT €ro, yMeeT IPUMEHSTh ITOy4EHHbIE 3HaHUS HA NIPAKTUKE, HO JOIyCKa-
€T B OTBCTC HUJIKM B pCHICHUHU 3aJa4 HCKOTOPBIC HETOYHOCTHU.

OneHka «y/A0BJIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, TOKA3aBIIEMY Pa3pO3HEHHBIN
XapakTep 3HaHWM, HEIOCTAaTOYHO NMpaBUIIbHBIE (POPMYIUPOBKH 0A30BBIX MOHATHH, HapylIEHUS
JIOTUYECKON MOCIEA0BATEIbHOCTH B M3JI0KEHUU MPOrpaMMHOr0 Marepualia, HO MpH 3TOM OH
BJIaJie€T OCHOBHBIMHU pa3ziesiaMH y4eOHOH MporpaMMbl B HEKOTOPOM 00beMe, HEOOXO0AUMOM IS
JanbHEeHIero o0y4eHuss 1 MOKEeT MPUMEHATh MOJyYeHHbIE 3HaHUSA 10 00pa3lly B CTaHAApPTHOM
CUTYallUN.

O1eHKa «HeyA0BJIEeTBOPUTEIbHO» BBICTABISETCA CTYACHTY, KOTOPBI HE 3HaeT OO0ib-
nieil 4yacTu OCHOBHOI'O COJEpKaHUsl Y4eOHON mporpamMmbl JAMCUMILINHBI, JONYyCKaeT IpyObie
OILINOKHU B (i)OpMYJ'H/IpOBKaX OCHOBHBIX TTOHSTHI AUCHUIUIMHBI 1 HE YMECT HUCIIO0Jb30BaTh IOJIY-
YCHHBIC 3HAHHUA IIPU PECIICHHUU THUITIOBBIX MPAKTHYCCKUX 3a7a4.

HUtorosas OLICHKA BBICTABJISACTCA C YYETOM pa6OTBI CTYACHTA B CCMCECTPC: YUUTBIBAIOTCA
pe3yNbTaThl KOHTPOJIBHBIX paboT (IByX B 1-3 cemecTpax M OJHOM B YETBEPTOM CEMECTpE), a
TaKXe pe3yJbTaThl OTBETOB HA KOJUIOKBUYMax (B 1-3 cemecTpax) u pe3ynbTaT oTueTa mo pede-
paTtuBHOMY JloKnany (B 3-4 cemecTpax)..



5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOM JIMTEPATYypPbl, HEOOXOAUMOM
JJIS1 OCBOEHHS 1M CHUILTHHBI

5.1 OcHoBHas JiMTEpaTypa:

1. Kypom, A.I'. Kypc Beicuieii anre6psl [DnekTpoHHBIH pecypc] : yueb. — DIEeKTpOH. JaH.
— Cankr-IlerepOypr : Jlanb, 2013. — 432 c. — Pexum gocryma:
https://e.lanbook.com/book/30198

2. ®annees, JI.K. Jlekuuu no anredpe [DnekTpoHHLIl pecype] : yueb. mocobue — Diek-
TpoH. nan. — Cankr-IlerepOypr : Jlanb, 2007. — 416 ¢. — Pexxum gocryma:
https://e.lanbook.com/book/397

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:

1. Kocrpuxkun, A.N. Beenenue B anre6py. Yacts 3. OCHOBHBIE CTPYKTYPHI [ DJIEKTPOHHBIIM
pecypc] : yueb. — DnektpoH. gaH. — Mocksa : ®usmatnut, 2001. — 272 c. — Pexum
nocryma: https://e.lanbook.com/book/59284

2. Masues, A.. OCHOBBI JIMHEWHO# anreOpbl [ DIeKTPOHHBIN pecype] : yued. — Diiek-
TpoH. aaH. — Cankt-IletepOypr : Jlans, 2009. — 480 ¢. — Pexxum noctyna:
https://e.lanbook.com/book/251/

3. Epmomnaesa, H.H. IIpaktuueckue 3ausTus 1Mo anredpe. DJIeMEeHTh TEOPUU MHOXKECTB,

TEOPHUH YHCEI, KOMOMHATOPUKHU. AJredpandeckue CTPYKTyphbl [ DIEeKTPpOHHBIN pecypc] :
yueb. nocobue / H.H. Epmonaesa, B.A. Kossinuenko, .. Kyp6aToBa. — DiekTpoH.
naH. — Cankrt-IlerepOypr : Jlanp, 2014. — 112 ¢. — Pexum nocryna:
https://e.lanbook.com/book/49469.

4. Bupkrog, I'. CoBpemennas npuknaanas anredpa / I'. Bupkrod, T. BapTu ; nep. ¢ aHriL.

FO.1. Manuna. - Mocksa : Mup, 1976. - 400 c. : un. ; To xe [DnexTpoHHbIi pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=464046.

6. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJCKOMMYHHUKANMOHHON ceTn «MHTep-
HeT», He0OXOAMMBIX /I OCBOEHHUSI I CIUTIHHBI

1. TIIpockypskos N.B. CoopHuK 3a1a4u 1o MHEHHOH anredpe [DnekTpoHHbI pecypce]. - CII6.:
Jlans, 2010. - URL: http://e.lanbook.com/view/book/529/.

2. Koctpukun A.M. Co6opHuk 3ama4 no anredpe [DaekTpoHHbINH pecype]. - M.: ®U3MAT-
JIUT, 2007. - URL: http://e.lanbook.com/view/book/2743/.

3. ®annees, J.K. 3anaun no Beicieii anrebpe [DnekTponuslii pecypc] : yueb. / I.K. ®anne-
eB, N.C. Comunckuit. — DnektpoH. naH. — Caunkt-IlerepOypr : Jlanp, 2008. — 288 ¢. —
Pexxum moctyma: https://e.lanbook.com/book/399

7 MeToauyeckue yKazaHusi JAJIsl 00y4aIOIIHUXCS M0 OCBOEHH IO TUCUMILIUHBI

CamocrosiTenbHasi paboTa CTy/IeHTa BKJIIOYAET B ceOsl MOBTOPEHUE JIEKIIMOHHOTO Mate-
puana u MaTepuaia yaeOHUKOB M yU4eOHBIX MMOCOOHH, MOTOTOBKA K JIAOOPATOPHBIM 3aHATHSIM, K
KOJJIOKBUYMaM, K KOHTPOJIbHBIM paboTam, K J1okianaM (B 3-4 ceMecTpax) U K 3k3ameHaMm. Takoi
Bua CP koHTponupyercs B XOj€ NMPOBEPKH JOMAIIHUX 33/aHUI, KOHTPOJIBHBIX padoT, KOJJIO-
KBUYMOB M 5K3aMeHOB. lIpenmnonaraercss caMOCTOSITENbHOE M3YYEHHE CTYAEHTAMHM TEOpPETHYE-
CKOro MaTepHalia 1o TeMaM, yKa3aHHbIM B pazzaenax Tabnuusl 2.3.1 (Bo BTOpoM al3zare copaep-
KaHUA pa3zienia), a TakKe MOJroTOBKa CTyJIeHTaMHu 2-To Kypca (B 3-eM u 4-oM ceMecTpe) oKJia-
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J0B IO CaMOCTOATCIIbHO HN3YYCHHBIM TCMaM. KOHTpOJ'II) BBITIOJTHEHHUA 3TOrO BHJa CaMOCTOA-
TEIbHOM pa6OTBI CTYACHTOB OCYIICCTBIISICTCA BO BPCMA KOHCyJIBTaI_[I/Iﬁ (BBISI:IBHBIX H IO XKEJ1a-
HUIO CTyI[eHTa), M Ha MPAKTHUYCCKUX 3aHATHAX B XOJAC AOKJIaaa (KOFI[a TEMa AO0KJIaJga COOTBECT-
CTBYCT TCMC SaHSITI/ISI) WJIA 110 TIMCBMCHHOMY OTYCTY O MOATIOTOBKE K JOKJIaaAy.

B ocBoeHWW IUCIUIUIMHBI WHBATUAAMU M JIMIIAMH C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAWBUIYyallbHas ydyeOHash pabora (KOHCYJIbTAallMHM) —
JOTIOTHATENIFHOE paszbsCHEHUE Yy4eOHOro marepuana. VHIWBHIyaTbHBIE KOHCYJIBTAIMU TIO
NpPEMETY SIBIISIOTCS BaXKHBIM (DaKTOPOM, CIIOCOOCTBYIONIMM WHAMBHIyaTH3alUd OOYYCHUS U
YCTAaHOBJICHHIO BOCIHTATEIIBHOTO KOHTAKTa MEXAYy TperojaBareieM H  00ydaromuMes
WHBAJIUIOM HITH JIUIIOM C OTPAHUYCHHBIMUA BO3MOXHOCTSIMH 3JI0POBBSI.

Buasi camocTosiTeJibHOM PadoThI

O6H321TCJIBHBIMI/I HpI/I I/ISyIIeHI/II/I JOUCIHUITIIINHBI «d)yH;[aMeHTaanaﬁ 158 KOMHBIOTepHaSI alI-
reOpay» SBIISIOTCS CIEAYIOIINE BUIbI CAMOCTOSATEIBHOM paboThI:

- pa3bop M CaMOCTOATENIHLHOE U3YYCHHE TCOPETUYECKOTO MaTepuaia Mo KOHCIEKTaM JIeK-
U U 110 y4eOHBIM ITOCOOUSM U3 CIIMCKA UCTOYHUKOB JINTEPATYPHI;

- CaMOCTOSITEILHOE PEIICHUE 3a/1a4 TI0 TeMaM MPAKTHYECKUX 3aHATHI;

- IOJrOTOBKA K KOHTPOJLHBIM paboTam;

- IOATOTOBKA K JIOKJIAy;

- IOATOTOBKA K KOJIJIOKBHYMaM;

- IIOATOTOBKA K DK3aMEHaM.

7.1 MeToauuecKkue YKa3aHusl K CaMOCTOATC/IbHOMY HU3YYCHUIO CTYACHTAMHU TEOpeE-
THYECKOIo MaTepuajia

JI1si TONTOTOBKM K OTBETaM HAa TEOPETHUYECKHE BOIPOCHI KOJUIOKBUYMOB M 3K3aMEHOB
CTyJIeHTaM TepBoro Kypca (1-2 ceMecTpsl) JOCTATOYHO UCIOJIH30BATh MaTEPHAI JIEKIIUNA, KOTO-
pBIi TaKXKe COAEPKUTCS B UCTOUHHMKAX [1 — 2] U3 myHkTa 5.1 B CIIMCKE OCHOBHOM JINTEPATYPHI.
Opnako cTyaeHTaM BTOporo kypca (3-if u 4-if cemecTpsl) MaTepuana JEKIHUA A MOATOTOBKU
JIOKJIaJIOB HEJ0CTaTOYHO. Beck TeopeTndeckuii Matepual, HeOOXOIUMBIN sl CIa4 YK3aMEHOB
B MIEPBBIX TPEX CEMECTPaX, COACPKUTCS B YUCOHBIX TOCOOMSIX U3 CIHCKA OCHOBHOM JIUTEPATYPHI
B MyHKTE 5.1, must perienus 3aaay B MyHKTe 6, a A CAAYM DK3aMEHa B 4-OM CEMEeCTpe Kena-
TEJBHO TaKX€ UCIOJIb30BaTh UCTOYHHMKHU U3 IYHKTa 5.2 B CHUCKE JONOJHUTEIBLHOHN JIUTEpaTy-
pel. B ciydae 3aTpynHeHH, BOZHUKAIOIIUX Y CTYJIEHTOB B MIPOLIECCE CAMOCTOSITENIbHOTO U3y4e-
HUS TEOPHH, MPENOAaBATENb PA3bICHIET CIIOKHBIE MOMEHTHI Ha KOHCYJbTaIIUSIX.

7.2. MeToan4yecKkne yKa3aHUsl K CAMOCTOSITEIbLHOH MOATOTOBKE CTYACHTOB K BbI-
TOJIHEHHUIO 32JaHHI 110 TeMaM JIa0OPATOPHBIX 3aHATHI

J17is BBIMOTHEHHSI JOMAITHETO MPAKTUYECKOTo 3aJaHusl HEOOX0AUMO pa3o0paTh MaTepH-
ajJ MO COOTBETCTBYIOLIEH TE€M€ MPAKTHUECKOro 3aHsATHs. [Ipu 3TOM HCMONB3YIOTCS yKa3aHUs,
JaHHBIE TIPETOJaBaTeNIeM B XO€ 3aHATHSI, a TAKXKE TEOPETUUECKUN MaTepual, B KpaTkoi ¢opme
UMEIONHiiCS B cOopHHKax 3a1ad [1 — 3] B criucke U3 myHKTa 6. ECITU CTYy/IGHT HE CMOT MOHSATH
MIPUBEJICHHBIN B YKa3aHHBIX 33J]aYHUKAX pa300p TUIIOBBIX MMPUMEPOB B TOM CTETEHH, YTOOBI Ca-
MOCTOSITEJIbHO HCIOJIb30BaTh MPE/JIOKEHHBIA JITOPUTM JUTsl PEIICHUs 3aJaHus, TO OH MOXET
MOJIYYUTh KOHCYJIBTAIMIO TTPETIOIaBaTelIs.



7.3. Meroauyeckue yKa3aHHsi K CAMOCTOSITEJIbHOI NMOATOTOBKE CTYJAE€HTOB K BbI-
MOJIHEHNI0 KOHTPOJIBbHBIX paboT

B 1-oMm cemecTpe npoBOAUTCS caMOCTOSITENbHAs paboTa (pa3pemniaercs UCIOoJIb30BaHue J10-
MOJTHUTENBHBIX UCTOYHUKOB MH(OpMAINK), a 3aTeM KOHTpPOJbHAas pabdoTa (He pa3pemaercs Hc-
[10JIb30BAHNE TAKUX MCTOYHUKOB), BO 2-OM U B 3-€M CeMecTpax MPOBOIUTCS I10 JIBE KOHTPOJIb-
HBIX paboThl, B 4-0M ceMecTpe — oJiHa KOHTpoJsibHas paboTa. CaMmocrosTenbHas padora B 1-om
cemecTpe (45 MUHYT) COCTOUT U3 IIATH 3aJaHUH, a KaX1asi KOHTpoJbHas padora (90 MUHYT) — U3
JIecATU 3aJaHui (OIHO 3a/laHue OLeHUBaeTcs B 3 Oayia, HUKHUNA MOPOT YCIIEUIHOCTH COCTaBIIs-
eT 9 6ayioB, BbICOKAs OLIEHKA CTABUTCSA IIPU NojlyyeHUH He MeHee 20 6aiuioB). [t moAroToBku
K KOHTPOJIbHOW paboTe HeoOXOAMMO BBIMIOIHSATH 3a/1aHUS B XOJ€ NMPAKTHUECKUX 3aHATUH, a TaK-
e JOMallHue 3ajJaHus. B mpouecce caMONOArOTOBKH CTYAEHTY KEJATEIbHO O3HAKOMUTBCS C
pa3bopoM OMOPHBIX IO PacCMAaTPUBAEMBIM TEMaM 3ajad, HMEIOLINXCs, HapUMep, B COOpHUKAX
[1 — 3] B criucke nuTepatypsl U3 MyHKTa 6 . B nyHkTe 4.2.2 mpesyiaraetcs CUCOK KOHKPETHBIX
3aJlaHU, TUIIAX KOTOPBIX BKIIIOYAET B ce0sl BCe TUIIBI PEAlbHbIX 33JaHUN CAMOCTOSTEIbHOU U
KOHTPOJIbHBIX PaloT.

7.4. MeTonnyeckne yKa3aHus K CAMOCTOSITEIbHOM MOATOTOBKE CTY/AE€HTOB K IOKJIATy

Kaxnapliii ctyneHT Broporo kypca (3-it u 4-if cemecTpsl) JOJKEH OJATOTOBUTH B TE€Ue-
HHUE CeMecTpa JIOKJaja M0 OJHOW M3 TeM, MpeJHa3HAuYeHHbIX /ISl CAMOCTOSITEIbHOIO U3Y4EHUs
(oOmiee omucaHue TakKuUX TEM MMEETCs BO BTOPOM ab3alle HEKOTOPBIX pa3fiesioB COAEpIKaHUS
TeM Tabnuiel U3 nyHkra 2.3.1). Takke npuMepHas TeMaTHKa JAOKIaJA0B UMeeTcs B myHKTe 4.1.2.
JIJ1s HOATOTOBKM JIOKJIa/1a HEOOXO0IMMO KPOME OCHOBHBIX UCTOYHUKOB JINTEPATYpPhI B MMyHKTE 5.1
UCIOJIb30BaTh HEKOTOPBIE UCTOUHUKU U3 JIOMOJHUTEIBHOIO CIHMCKA B MyHKTE 5.2, a Takxke ca-
MOCTOSATEIBHO HAaWJCHHbIE MCTOYHHUKH. JlOKIaabl MOTYT OBITH NPEICTABICHBI CTYJICHTAaMHU Ha
NPaKTUYECKUX 3aHATUSAX y JOCKU WM B BHJIE MPE3CHTAINH, €CIIU TeMa 3aHATHS COOTBETCTBYET
TeMe nokiana. O MoAroToBKe JOKIana MO TeMaM CeMecTpoB | U 2 CTyIEeHT MOXET OTYUTAThCS
Ha KOHCYJIbTAIlMM WX NMPEACTaBUTh OTYET B MUCbMEHHOM (hopMe B KOHIlE cemecTpa. JJokmnan no
OJTHOW U TOH K€ TeMe IOTOBST He Oosiee ABYX CTYyIEHTOB OHOW rpymmbl. OdopMieHne nuch-
MEHHOT0 OTuYeTa MO JOKJIaay JOJKHO YIOBIETBOPATH TPeOOBaHUSAM: a) TeKCT Habupaercs 14
mpudToM Ha Oymare gopmara A4; 6) Ha TUTYIBHOM JIMCTE€ KPOME TEMbI TaK)Ke YKa3bIBaeTCs
daxynbTeT, HanpaBieHue (6akanaBpuat), Kypc, rpynna, ®UO crynenTa; B) coaepkaHue mare-
puana no oobeMy cocTaBiigeT 3-4 cTpaHMIIbI; T) CIIMUCOK JIUTEPATYPhl COACPKUT HE MEHEE IBYX
HCTOYHUKOB (BO3MOKHO M3 CIHCKA JIUTEPATYpHl B MyHKTaxX S5.1-2 u 6). Kaxslit cTyneHT roro-
BUT JIBa JIOKJIa/la: OJJUH B TPETHEM CEMeCTpe U OAMH B ueTBepToM. bosee moapoOHas undopma-
1Sl MUCbMEHHOTo 0(hOpMIIEHHS JOKIIaja UMeeTcs B MeToAMUeCKUX yKa3aHUsAX MO OpraHu3aluu

CaMOCTOSITENIbHOM PaboThl, YTBEPKACHHBIX Kadenpoil (YHKIIMOHAIBHOTO aHANIW3a U anreOphl
(mpotokon Ne 1 ot 31.08.2017 1.).

7.5 MeroanuyecKkue yKa3aHusi K CaMOCTOAITEJIbHON NMOATNOTOBKE CTYACHTOB K KOJIIOKBHY-
Mam

B kaxnoM U3 NmepBBIX TPEX CEMECTPOB MPOBOAUTCS KOJUIOKBUYM B LIENSIX 3aKPEIUIEHUS CTY-
JE€HTaMM 3HAaHUH TEOPETHUYECKOTo Marepuaia. KoljIoKBUyM MOKET MPOBOJIUTHCSA B YCTHOM WIIN
B IMUCbMEHHOM (Gopme. [Ipu 3TOM CTyaeHT TOJIKEH MOATOTOBUTH MUCHMEHHO OTBET (JUIs YCTHOM



(opMBI — TE3UCHI OTBETA) Ha J[Ba BONPOCA U3 MIPUMEPHOrO MEPEUHsl TEOPETUUECKUX BOIIPOCOB K
’K3aMeHy B nyHKTe 4.2.1 (B cooTBeTcTByMOIIEM cemectpe). Homepa BOIIPOCOB M3 yKa3aHHOTO
criHcka JnaroTcs B Tabnuie myHkTa 4.1.3. Teoperuueckuil Matepuai Ajsl MOATOTOBKU K KOJIJIO-
KBUYMY MO>KHO HaliTW B MCTOYHMKAX JUTEPATYphl, ONUCAHHBIX B IMyHKTE 5.1. [TonoxxurenbHbiit
OTBET CTY/IEHTA HA KOJUIOKBUYME MOXET OBITh YUTEH IPH caue 3K3aMeHa.

7.6 MeToanyeckue peKOMeHJAANMHU JJIsi CAMOCTOATEIbHOI MOATOTOBKH CTYJEHTOB K
IK3aMeHY

B koHme kaxaoro cemectpa 1 - 4 ¢popmoii HTOrOBOro KOHTPOJSL 3HAHUH CTYACHTOB IO JTUCITH-
wnHe «DyHIaMeHTallbHAsS ¥ KOMIBIOTEpPHAsT aredpay SBISETCS dK3aMeH. J[s moAroToOBKH K
9K3aMEHY CTyJeHTaM HEOOXOIMMO BBIMIOJHUTH TEKYIIHE CEMECTPOBBIC KOHTPOJIBHBIE PaOOTHI
(cm. myHKT 4.1.1). DK3aMeHAIMOHHBIN OWJIET COCTOMT M3 TPEX BOMPOCOB — JBYX TEOpETHYE-
CKHUX U OJTHOTO MpakTtudeckoro (cMm. myHKT 4.2.3). Ilpu BbICTaBI€HHUU OLIEHKH TaKXKE€ YUUTHIBA-
€TCsl YCIIeBAaeMOCTh CTYJCHTa B TEUEHUE CEMEeCTpa: aKTUBHOCTh Ha JICKIIMOHHBIX M MpaKTHYe-
CKUX 3aHATHUAX, KAYeCTBO BBHITIOJHSEMBIX B TEUCHHE CEeMecTpa JOMAIIHUX MPAKTUYECKUX 3aja-
HUH, OTBETHl Ha KOJJIOKBUYMaX, OLIEHKH 32 KOHTPOJIbHBIE PabOTHI, KAYECTBO MOATOTOBIECHHBIX
JIOKJIAZI0B 10 TeMaM, IMpeAHa3HAYEHHBIM JJISI CAMOCTOSTEIbHOTO M3ydeHus. Kaxapiii u3 Tpex
BOTIPOCOB 3K3aMEHa OIIEHUBAEeTCs B TpH Oaiia. Taxke B X0/Ie 9K3aMeHa 33aJaf0TCs J1Ba JIOTIOJTHH-
TENBHBIX BOIpoca (He 00sS3aTebHO 10 BOMPOCaM OMIIeTa), B KOTOPBIX TpeOyeTcs chopMyInpo-
BaTb HEKOTOPOE OMNpEJeNiCHWE WM YTBEpXkKACHHE. [[OMOJHUTENBHBIN BOMPOC OLICHUBACTCS B
onuH Oami. OLeHKa «HEYAOBIETBOPUTEIBHO» Ha SK3aMEHE CTaBUTCS, €CIM CTYACHT HaOpan
MeHbIIe 4 0aoB; OIIEHKA «YIOBIETBOPUTEILHOY, €clii Habpai oT 4 10 6 6aJIoB; OlEHKa «XO-
po1oy», ecnu oH Habpan oT 7 A0 9 GanoB; OLEHKAa «OTIMYHO», €CIIU CTyIeHT HalOpan 6osee 9
0asoB.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yeMbIX NPH OCYLIECTBICHUH
00pa30BaTeIbLHOIO MPoUEcca MO0 AMCHHUILINHE (MOAYJ/II0) (IPH HE0OXO0IMMOCTH)

8.1. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOI M.

He nmpunaraercs.

8.2 IlepeyeHp HEOOXOAMMOTI0 MPOrPAMMHOIO 00ecTIeYeHUs!
— Microsoft Windows

— Microsoft Office

— MathCAD

8.3 IlepeueHb HEOOXOAUMBIX MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
OnekrponHas oudnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9 MarepuajibHO-TeXxHUUYecKasi 6a3a, HeoOXoAUMasi /151 OCyLleCTBJIeHUsI 00pa3oBa-
TeJBHOI'0 MPoLecca Mo AUCHMUILINHE

MaTCpI/IaJ'IBHO-TCXHI/IqCCKOC obOecrieueHue JUCIHITIINHBI (MO-

No Bun pabor
JyJisl) 1 OCHAIIEHHOCTh

JlekunoHHble 3aHATUS | JIGKIIMOHHASA ayJUTOPHUS, OCHAILICHHAS TPE3EHTAIMOHHOM TeX-
1. HUKOH (IPOEKTOP, IKpaH, KOMIIbIOTEP/HOYTOYK, ...) H CO- OT-



http://www.elibrary.ru)/

BETCTBYIOIIMM IporpaMMHbIM obecrieuerueM (I10)

JlabGopaTopHbIe 3aHs-
THA

CrernuanpHOE MMOMEIIEHUE, OCHAIIIEHHOE Y4eOHOM MeOembio,
JIOCKOH, MapKepamMu U MeJIOM

I'pynnoBele (MHAMBU-
JyaJlbHbIE) KOHCYJIbTa-
1TUU

Aynuropus (kaOUHET) OCHaIIeHHas Y4eOHOUM MeOebio, T0C-
KOii, MapKepaMu ¥ MEJIOM

Tekyluii KOHTPOJIb,
MIPOMEXKYTOUHAsI aTTe-
CTalus

Aynutopus (kabuHET) ocHaIIeHHas yuyeOHOM Mebenblo, 10C-
KO, MapKepaMu U MEJIOM

CamocrosiTenbHas pa-
oora

Kabuner ns caMmocTosITeIbHON paboThl, OCHALIICHHBIH KOM-
IBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO IMOAKIIOUEHHUS K CETU
«MaTepHeT, MPOrpaMMON HIKPaHHOTO yYBEIHUEHHS U o0ecTie-
YEHHBIN JOCTYIIOM B 3JIEKTPOHHYIO MH(OpMaMOHHO- 00pa3o-
BATEJIbHYIO CPENY YHUBEPCUTETA.




