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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

Huctunnuna (b1.6.10) «®ynnameHnTansHas 1 KOMIbIOTEpHAs alnreOpay 1Mo HarpasJie-
Huto 02.03.01 MaremaTHKa U KOMITBIOTEpHbIE HAyKH (YpOBEHb OakajaBpuaTa) OTHOCUTCS K 0a-
30BOM 4YacTH, siBistomeics: cTpykTypHbIM diemenToM OOIT BO. qucnunnuna uzydaercs ¢ 1-ro
10 4-i ceMecTpsl, 3HaHUs, MTOJIyYEHHBIE B IIPOLECCE €€ U3YyUEHUS, UCTIONB3YIOTCA B aHAJIUTHUYE-
CKOM TreoMeTpuH, MaTeMaTH4YeCKOM aHan3e, (PyHKIMOHAJIBHOM aHainu3e, AuddepeHnanbHon
TreOMETPUH M TONOJOTHH, AU(PepeHINaNbHbIX YPaBHEHUSX, IUCKPETHOM MaTeMaTuKe U MaTe-
MaTHYECKOHN JIOTHKE, TEOPUH YHUCEJ, METOJaX ONTHUMH3anuu u j1p.. 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 pe3yJbTATOB 00y4YeHHs] MO JMCHUILINHE, COOTHECEH-
HBIX € IVIAHMPYEMbIMH pe3yJIbTaTaMM 0CBOEHUsI 00pa30BaTeIbHON NPOrpaMMbl

IIpu ocBoenun aucrumianHbl «DyHIaMeHTaIbHAs U KOMIIBIOTEpHas anredpa» Bblpada-
ThIBaeTcs oOlleMaTeMaTH4ecKasi KyJbTypa: YMEHHE JIOTUYECKH MBICIUTh, MPOBOIUTH JI0Ka3a-
TEJIbCTBA OCHOBHBIX YTBEPXKICHUM, YCTAHABIUBATH JIOTUYECKUE CBA3U MEXAY MOHATUSAMU, IIPHU-
MEHSTh NOJy4YeHHbIE 3HAHUA JUISl pelleHus anredpanyeckux 3a7ad U 3ajad, CBA3aHHBIX C KOM-
IBIOTEPHBIMU PUIIOKEHUSAMH alnredpandeckux MeTooB. [lomydaemble 3HAHUS JieXKaT B OCHOBE
MaTeMaTU4ecKOro 00pa3oBaHusl U HEOOXOIUMBI AJisi IOHUMaHUs U OCBOEHHUS BCEX KypCOB Mate-
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-

0. | KoMmIe- KOMITCTCHITHH €Csl JIOJDKHBI

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

1. | OIIK-1 ['oTOBHOCTH  HC- | OCHOBHBIE TEOpE- | UCIOIb30BATh anredpandecKuMu
NoJb30BaTh (PyH- | MBI anreOphl, a | MPHOOPETEHHBIE | METOAAMHU HCCIE0-
JaMEeHTaJIbHbIE TaKk)Ke€ HEKOTOpbIE | 3HAHUS B IO- | BAHUW ISl UCIIOJIb-
3HaHUS B 00JIACTH | €€ MPUJIOKECHUS C | CIECTYIOLINX 30BaHUS WX MpHU
anreOpel B Oyny- | ENbI0 MPUMEHE- | HAYYHBIX ~ HUC- | pEHICHUH TIPUKIIAI-
meil mpodeccuo- | HUS B Oyayliel | cleaoBaHUsX; HBIX BOIIPOCOB;
HaTbHOU nesi- | mpoQeCCHOHAb-

TEJIbHOCTH. HOM  JlesATeNnbHO-
CTH;

2. IIK-3 | CnocoOHOCTH 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 pe3ylib- JUPOBKU OCHOB- | Kypca anreOpbl, | Ka3aHHBIX TEOpPEM.
TaT, yBUIETh HBIX IOHSATUW U | CTPOTO JI0Ka3bl-

CIIEJICTBUS NOJYy- | TEOPEM Kypca ajl- | BaTh yTBEpPXK/Ie-
YEHHOT'O Pe3yJib- reOphl; HUS U Clel-
TarTa. CTBUS U3 HUX;

3. [IK-9 | CnocoOHOCTh K | OCHOBHBIE IMOHS- | HCIIOIB30BATh HaBbIKAMH  OpraHu-
OpraHHU3aIiH TUS U YTBEPXkKJC- | HCTOYHUKH WH- | 3allMU B cpele yda-
yueOHOU nes- | Husg  JUCIHUIUTH- | (hopMariu ¢ | muxcs y4eOHOI 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

OO0mmast TpyA0€MKOCTh AUCITUTUTMHBI COCTABISIET 15 3aueTHbIX equuull (540 9acoB, U3 HUX

KOHTaKTHBIX 283,2 yaca: JeKIHOHHBIX 136 yacoB, 1abopaTOpHbIX 3aHATHH 136 yacoB, KOHTPOJIb
caMocCTosTeNIbHON paboThl 10 yacoB M mpoMeKyTouHas arrectanus 1,2 yaca ; caMOCTOsITeTIbHAs
pabota 105 yacoB; moAroToBka k 3k3ameHam 151,8 yaca), ux pacmpeneneHue 1o Bugam padot
IPEJCTaBICHO B TaOJIUIIE.

Bun yuebHoi paboThl

Bcero
9acoB

Cemectpsl
(gachr)




1 2 3 4
KonTakTHas padota, B TOM 4ncie:
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, MPAKTHUYECKUE
3aHATHS) ) i ) ) )
HNuas koHTaKTHAas padora:
KonTpons camoctositenpHor paboTsl (KCP) 10 2 2 4 2
[Tpomexyrounas arrectanus (MKP) 1,2 03103 03 0,3
CamocrosiTesibHasi paboTa, B TOM 4ucJIe:
- pazoop u camocmoamenvHoe usyieHue meopemu-
YyecKkoeo mamepuaia no KOHCNeKmam Jiekyuti u no yueo- 30 8 10 8 4
HbIM ROCOOUAM U3 CNUCKA UCTMOYHUKOS IUMepamypbl,
- camocmosimenbHoe peulenue 3a0ay no memam 50 12 16 16 6
1a60pamopHbLX 3aHAMULL
- N10020MOBKA K peghepamusrHomy 00K1ady (mpe- 7 0 0 4 3
Mutl u 4emeepmolil cemecmpol)
[ToaroroBka K TeKyIeMy KOHTPOIIO (K KOHTPOJIBHBIM 18 5 7 4 2
paboTaM U KOJJIOKBUYMaM)
KonTpoJb:
[ToaroroBka K 3Kk3aMeHy 151,8 | 44,7 | 44,7 | 35,7 | 26,7
OO0mas Tpy10eMKOCTh yac. 540 144 | 144 | 144 | 108
B TOM SHCI€ KOHTAKTHAA | 5945 | 743 | 663 | 74.3 | 66,3
padora
3a4. ef 4 4 4 4 3

2.2 CTpyKTypa AMCHAILIAHbBI

Pacrnipenenenue Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCHIUIIINHBL.

Paznenbl qucuuIuIMHEL, U3yyaemble B 1-4 ceMecTpax (ounas ¢hopma)

KomnuaecTBo yacoB
AynuTopHas Bueayu-

Ne HaumenoBanwue pasnenoB (Tem) aGoTa TOpHas

Beero P pabota

J 103 | JP | CPC
1 2 3 4 5 6 7
1 Cucrtembl TUHEHHBIX  ypaBHEHUU 29 i 8 6
2 Marpuiist 29 8 i 8 6
3 Onpenenurenu 26 8 i 10 8
4 OT00pakeHus: MHOXKECTB 10 4 i 4 2
5 AnrebpanyecKkue CUCTEMbl 17 8 ) 6 3




Hmozo no oucuyunnune ¢ 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 EBKIMI0BO ¥ yHUTApHOE IIPOCTPAHCTBA o5 | 8 i 8 9
Hmozo no oucyuniaune 60 6mMmopom cemecmpe : 32 - 32 33
10 JIunelinpie 0TOOpaXKeHHs BEKTOPHBIX IPOCTPAHCTB 28 | 10 ) 10 8
JluHeliHple omepaTopbl EBKIMIOBBIX W YHHTAPHBIX
11 |mpocrpancts 28 10 i 10 8
12 KBanpatudnsie Gpopmebl o4 | 8 N 8 8
13 DeMeHTbl MHOT'OMEPHOH IT'eOMETpHUU o4 | 8 ) 8 )
Hmozo no oucyunnune 6 mpemvem cemecmpe : 36 - 36 32
14 Kiaccuueckue anropuT™bl ¥ UX CI0XHOCTb 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 oucyunnune: 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 3aHATHA JeKIHOHHOI0 TUIIA

Ne | HammenoBanue pas- | Conep:kanue pasaesia ®opma
n/n | gejaa TeKYLIero
KOHTPOJIA
1 | Cucrembl JNHMHEHHBIX | DeMEHTapHbIe MpPeoOpa3oBaHUs HaJ ypaBHEHHs- | Y CTHBIN
ypaBuenuii (CJIY) mu CJIY, skBuBaneHTHOCTh. Meton ['aycca, uc- | onpoc, Koii-
cinenoBanue CJIY crynenHuaroro Buma. Apudme- | JOKBUYM

THYECKOE JIMHEHHOE MpPOCTPAHCTBO CTPOK R "
JluneitHast koMOMHALMS CTPOK (TPAH3UTHUBHOCTH),




JIMHEWHAas 3aBUCUMOCTb. ba3a CHCTEMBI CTpPOK,
paur. IToxnpoctpanctBo B R ", ero 6asuc u pas-
MepHocTh. OnHopoanas CJIY, mpoctpaHcTBO €e
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, panr matpuisl. Teopema Kponekepa-
Kamemm. Onepanyn Hag MaTpUIIAMH: CIIOKEHHE
U BBIYUTAHHUC MATpUL, YMHOXCHHC MATpUI[ Ha
qucja 1 YMHOXCHUC MaTpHUIl. ITonsaTHug o KOJbIIC
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 MOJCTaHOBOK. Ompenenurens N-ro Imo-
psAaKa, NPOCTEHININE CBOMCTBA. BprunciieHue
ONpEAEIUTENS] C MOMOIIBI0 3JIEMEHTAPHBIX IIpe-
00pa3zoBaHuil HaJ CTPOKAMH U CTOJIOIIaMu. MuHOp
MaTpHllbl, alredOpanveckoe IOMOJIHEHHE K JJie-
MEHTY MaTpulbl. PasznoikeHue onpenenurens 1o
cTpoke (ctonobiy). @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 pemenust npoussosiasHoi CJIY.

YcTHBIN
orpoc,
JIOKBUYM

KOJI-

OtobpaxkeHus
KECTB

MHO-

OtobOpakeHnsT MHOXKECTB, MX BHJIBI. PaBEHCTBO
oTOOpaxkeHUl. YMHOXKEHHE OTOOpa)keHuil, acco-
nuaTuBHOCTh. [IpeoOpa3zoBaHus MHOXECTBA, HX
dbopManbHas 3amuch, YMHOXKE€HUE MpeoOpa3zoBa-
Huil. [loacraHoBKM MHOXECTB, UX (hopMaybHas
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-
creitimue cBoiictBa. Tabmuma Koamu rpymmonna,
npumMepbl. CUMMETpHUECKUIl MOHOHT TTpeodpa3o-
BaHUN U CUMMETpUYecKas IpyIina MojAcTaHOBOK N-
i crenenu. Konblia (B 4acTHOCTH, MOJISA), UX BUIbI
W MmpocTeiime cBoWcTBa, mnpumepbl.  KosbIio
MHOTOYJICHOB HaJ MPOU3BOJIbHBIM IOJIEM (B3au-
MOCBSI3b aJredpanyeckoro M (yHKIHOHAIHLHOTO
B3IJIS10B HA MOHATHE «MHOTO4iIeH»). BekropHble
IIPOCTPAHCTBA HaJX MPOU3BOJIBHBIMU  IOJIIMH,
OIIpElIEIICHUE U MPOCTEHINE CBOUCTBA, IPUMEPBL.
AnreOpbl HaJ MPOU3BOJIBHBIMH IOJISIMH, OMpese-
JICHWE U BUJBI aIredp, IpUMephl.

Komb1io KJ1accoB BBIYETOB, KPUTCPUH  ITOJIS.
[Tone anreOpamveckux uucen. [loarpynmounsl,
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 LUPKYJISI W JIMHEHKH.
®opmyna Myaspa. M3Bineuenue kopueit n3 KY.
KopHu 13 equHMIIbI, TEpBOOOpa3HbIE KOPHHU.

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

YcTHBIN
omnpoc, KoJ-
JIOKBUYM

MHuorouieHsl

MHorowieHsl OT OJHOW mnepeMeHHON ((PyHKIHO-
HANBbHBIN B3TJISA), omepanuu Haj HuUMH. Kombla
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 KOpHsA 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 nmpuMEeHEHUE NPHU OT-
JIEJICHUU JEHCTBUTENBbHBIX KOPHEH MHOTOUICHA 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 BEKTOpPHOr0 MpoCTpaHCTBa (TOI-
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 noAmnpocTtpaHcTB. [Ipsamas cymma moarpo-
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 CKAJISIPHOIO
MIPOU3BECHHUS. HepasenctBo Kommn-
byHsKoBCKOro. MeTprueckue COOTHOIIECHHUS B €B-
KJIMJI0BOM IpocTpaHcTBe. OpTOroHaibHasl CUCTE-
Ma BEKTOPOB, IIPOLECC OPTOroHanu3anuu I pamma-
[muara. CyiiecTBoBaHHE OPTOHOPMHUPOBAHHOIO
6azuca. OpTOroHaJbHOE JOTMOJIHEHHE K IOAIpPO-
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€ NMPOCTPAHCTBA, IO-
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 (ONEepaTopbl) 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 JTMHEHHBIX 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
HEBBIPOXKICHHBIX ) IMHEHHBIX ONEPaTOPOB U KBaJ-
paTHBIX (HEBBIPOKIACHHBIX) MaTpull. CoOCTBEeH-
Hbl€ 3HAU€HUs U COOCTBEHHBIE BEKTOPHI JIMHEH-
HBIX OnepaTtopoB. /luaroHanusupyemble oneparTo-
pbl. XapaKTepUCTUYECKUI MHOTOWIEH OIepaTopa.
Teopema  ['amumibToHa-Kammu.  MuHHManbHBII
MHOroujaeH omneparopa. JKopaaHoBa HOpMallbHas
¢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 Haj nosem C. PasznoskeHue 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
omneparopa, 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 TJAaHHOTO 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
MHoOxuTenu. lIpocTsie uncina. OcHOBHas Teopema
Apudmernku. Oynknus Ditnepa, cBoiicTBa. Au-
TOPUTM T€HEpaluK MpOoCThIX uucen. Llensie uncna
0 MOAyJIr0 M. Beruersl, cBoiictBa. [IpumMeHeHune
JUHENHBIX CpaBHEHHWH 1o Moxyiaro M. Teopemsl
®epma, Diinepa, Bunbcona. ['pexo-kuraiickas




Teopema 00 ocratkax. TecTsl mpocToThl. Pasio-
KEHHE Ha MHOKUTEIN OOJBIINX LEIbIX YHCEIL.

17 | OcuoBuble cBenenus | CrnucouHoe npejacTaBieHue noauHomoB. Kiaccu-
0 MOJINHOMAX YeCKHEe aJTOPUTMBI MMOJIMHOMHUAIBHON apupmMeTH-
KM U UX CJI0KHOCTb. (OCHOBHBIE CBEIEHHS O IO-
JUHOMAX, CBOMCTBO €BKIMIOBOCTH. Meton Pyd-
¢unu-I'opuepa. Wurtepnonsuust Jlarpamka Hapg
noseM. Jlenumocte moJMHOMOB. Anroputm EBb-
KJIMJa Haj nojieM. HempuBoanmble COMHOXHUTENN
NOJIMHOMOB. OTzelleHne W anmpoKcuMauus Kop-
HE TOJIMHOMHUAIBHBIX YypaBHeHUU. Teopema
@ypre u meron lltypMa orneneHue BEUIECTBEH-
HBIX KOPHEH.
2.3.2 3aHATHS CEMHHAPCKOI0 THIA
He npeagycmoTpeHsl.
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
JAMEHTAJIBHON COBOKYITHOCTH PELLIEHUIN CHUCTEMBI | 3a/1aHUf,
JTUHEHHBIX 0HOpoAHBIX ypaBHeHUH (CJIOY). An- | KOHTpoJbHAs
TOPUTM HaXO0XKJIEHUS OCHOBHOH cHCTEeMbI pernie- | pabora.
nuii CJIY.
2 | Matpuribt Haxoxnenune panra marpunsl ¢ nomouibro auie- | [Ipoeepka
MEHTapHbIX NpeoOpa3oBaHUIl Haa ee psAAaMu. | JOMAIIHEro
Onepanuu HaJ MaTpUIIAMU: CIOXEHUE W BBIUMTA- | 3aJaHUs,
HUE MAaTpHll, YMHOXEHHME MaTpUIl Ha YWCIa U | KOHTPOJIbHAs
YMHOKEHUE MATPHLL. pa0ora.
3 | Onpenenurenu IlepectanoBKM N cMMBOJOB, UX 4eTHOCTh. Ilox- | IIpoBepka
CTaHOBKM N CHMBOJIOB, UX YETHOCTb WM HEYET- | JTOMAIIHETO
HOCTb. Bbluncnenue ornpenenauTens ¢ MOMOUIBbIO | 3aJlaHus,
AIIEMEHTApHBIX MPeoOpa3oBaHUN HaJ €ro pPSAaMU. | KOHTPOJIbHAs
Pasnoxxenue onpeaenutens mno crpoke (cronduy). | padoTa.

dbopMynbl  00paTHOM  MAaTPHIIBL
ITpumenenne Tteopemsl Jlamaca. IlpaBuino Kpa-

Mepa pemenust onpeaenenHon CJIY. Meron

IIpumeHeHne

OKalMJICHUSI MUHOPOB HAaXOKJEHUSI paHTa MaTpH-
el U 0azucHoro muHopa. OOO0OIIEeHHOE MPaBUIIO




Kpawmepa pemenus npoussoiasHoi CJIY.

Otobpaxkenusi MHo- | [IpeoOpa3oBanusi MHOXkecTBa, HX (opmanbHas | [IpoBepka
KECTB 3anuch U yMHOKeHue. [IoJCTaHOBKM MHOXXECTB, | 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 TOJISIMH.
Kommnekcuble uuncna | HeictBus Haa KY B anrebpamueckoit popme u B | IIpoBepka
(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 NMpocTpaHcTBa. OThICKAaHUE 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 maTpuibl Iepexoa OT OJHOro Oa3u-
ca IpocTpaHcTBa K JIpyroMmy. HaxoxneHnue koop-
JMHAT BEKTOpa B pa3NuuHbIX Oasucax. Haxoxne-
HUe Oa3uca CyMMbl M IE€pecedyeHHus: MOIMpo-
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 MHOAIIPO-




CTPaHCTBO.

10 | Jluneitnsle otoOpa- | [Toctpoenne Marpuibl JUHEHHBIX oToOpaxeHuit | [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 OIIEpATOPA.

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 (3PMHUTOB U YHUTAPHBIN) U €B- | CIyILIaHHUE
KJIM/10Ba (CUMMETPUYECKUI U OPTOrOHAJIBHBIN). JOKJIaza.

12 | Keagpatuunele ¢op- | [IpuBenenue kBaaparuyHoit Gopmbl k kaHoHuYe- | [IpoBepka

MBI CKOMY, @ 3aT€M M K HOPMAJIBHOMY BHJly METOJOM | JOMAILIHETO
Jlarpanxa. OTbICKaHUE WHJEKCOB MHEPLIMU U CUT- | 3a/1aHUs,
HaTyphl JEWCTBUTENBHON KBaJApPaTUYHON (POPMBI. | KOHTPOJIbHAs
Paznoxenune kBagpatuuHoil GopMbl B Mpou3Bene- | pabora,
HUE JIBYX JUHEHHbIX (hopM. IlpuMeHeHue kpurte- | ciayliaHue
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

MEpHOI reoMeTpun BBIX KOOpDJIMHAT, Ha HAXOXICHUE PACCTOSHUM | JOMAILIHETrO

MeXIy Toukamu. [lmockocts B aduHHOM mpo- | 3amaHus,
CTPaHCTBE, MapaMETPUUECKOE 3aJaHie U 3a/laHue | KOHTPOJIbHAast
CHUCTEMOH TOYEK B 001IeM pacnojoxkennu. Oomue | pabdora,
YpaBHEHUS TUJIOCKOCTH B €BKJIMJIOBOM TOYEYHOM | CIyIIAHUE
MPOCTPAHCTBE, B3AaUMHOE PACIOJIOKEHUE IIOCKO- | TOKIa/a.
cteil. Jlyuy, oTpe3ok, MOIympoCTPaHCTBO U MOIY-
IJIOCKOCTh B €BKJIMJAOBOM TOUYEYHOM IPOCTPAH-
CTBe, MEPHEHIUKYIAp K rmiockoctu. [Ipeodpazo-
BaHMS KOOpJAWHAT. JIBUKEHUS, UX aHATUTHYECKOE
3aJlaHue, Tpynna ABWKECHUN. Buapl IBUKEHUNA, UX
KJaccuukarms.

14 | Knaccuyeckue anro- | Mozens yucen ¢ miaBarouiei Toukoil, peanusanus | [IpoBepka
PUTMBI U HX CIOX- | Ha KOMIbIOTEpe MHOXecTBa F. Jlenenue Oonpmnx | 1oMaliHero
HOCTh qucell, peanu3alus Ha KoMibioTepe. CUeTYUKH B | 3aJaHUs,

CHUCTEME C 3aJJaHHBIM OCHOBAHHUEM, peajin3alus Ha | KOHTPOJIbHAs

KommbioTepe. AnroputMm EBkinaa, HaxokaeHue | pabora,

HO/I, peanu3zamus Ha KOMIBIOTEPE. CITyILLIaHUE
JOKJIaja.

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

toB GF(n)., peanuzaius Ha KOMIIbIOTEPE KOHTPOJIbHAS
paborTa,
CIIyLIaHue
JIOKJIaja.

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

qucen HUE TENBIX YhceN Ha MHOXUTENH. DYHKIUA Dil- | JOMaITHEro
jepa, CBOWMCTBa. AJITOPUTM TE€HEpaluu MPOCTHIX | 3a/IaHus,
yucen. TecTsl MpocToThl. Pa3nokeHne Ha MHOXH- | KOHTPOJIbHAs
TeH OONBIINX HENbIX YUCET. paborTa,
CIIylIaHuE
JIOKJIaja.
17 | OcHoBHbie cBeneHus | CnucoyHoe TpeacTaBieHue noiauHoMmoB. Meton | [Ipoepka
0 TIOJIMHOMAX Pybdunu-I'opaepa, unrepnonsnus Jlarpanka Hax | JOMarHero
nosieM. OTAeneHue U anmnpokcuMaIs KOpHel mo- | 3ajaHus,
JTUHOMUAIBHBIX YPAaBHCHUH. 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. Cucrembl nuHel-|MeToauyecKkue yKa3aHus [0 OpraHu3alli CaMOCTOSATEIbHOM 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. Onpenenurenn  [MeToauueckue yKa3aHus 110 OPraHU3aliy cCaMOCTOSTENIbHON pabo-
TBI, YTBEPXKICHHBIC Kadeapor (yHKIMOHATBFHOTO aHAIH3a U areOpbl
nporokos Ne 1 or 31.08.2017 r.

4. Otobpaxkenus:  |MeToauuecKue yKazaHus 0 OpraHU3alMKd CaMOCTOSATENIbHOM pabo-
MHOECTB TBI, YTBEPXKICHHBIC Kadeapor (yHKIIMOHATBFHOTO aHaIH3a U areOpbl

npotokod Ne 1 ot 31.08.2017 r.

5. Anrebpanyeckue [MeTonuueckue yka3zaHus 10 OpraHU3aIMi CaMOCTOSATEILHON pado-

CUCTEMBI Thl, YTBEPKIEHHbIE Kadeapoil PyHKIIMOHAIBHOTO aHalIu3a U aJreo-
pst ipotokoi Ne 1 ot 31.08.2017 .
6. Kommiekcupie  [MeTonuueckue yka3zaHus 110 OpraHU3aIMi CaMOCTOSATEILHON 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 PyHKIMOHAIBHOIO aHAJIN3a U aIredpsl
nporokos Ne 1 ot 31.08.2017 .

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

CTpaHCTBa ThI, YTBEPKICHHbIE Kadeapoil PyHKIIMOHAIBHOIO aHaIn3a U areopsl
npotokon Ne 1 ot 31.08.2017 r.

9. EBxnumoBo u|/MeTonueckne yka3zaHus 10 OpraHU3alud CaMOCTOSITEILHOM pabo-
YHHTapHOE IIPO-|Thl, YTBEPXkACHHbIE Kadeapoil GyHKIIMOHAIBHOIO aHAJIN3a U anreo-
CTpaHCTBa pe1 mpotokost Ne 1 ot 31.08.2017 r.

10. Jluneiinpie 0T00-|MeToMUECKHE YKa3aHUs 110 OpTraHU3aINK CaMOCTOSATEILHOM pado-

paxeHus: BEKTOp-

ThI, YTBEPKICHHbIE Kadeapoil PyHKIIMOHAIBHOIO aHAIN3a U areOpsl




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, YTBEPXKICHHBIE Kadeapol (yHKIMOHATBFHOTO aHaIH3a U aJreOpbl
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 yKka3aHusl 10 OPraHU3alUKl CaMOCTOSITEIbHON pado-
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 yka3aHus [0 OpraHU3alul CaMOCTOSTEIbHOM pabo-
TBI, YTBEPXKICHHBIC Kadeapol (yHKIMOHATBFHOTO aHaIH3a U aJreOpbl
nporokos Ne 1 or 31.08.2017 r.

15.

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

Meroauueckue yKa3aHusl 10 OPraHU3aLUK CaMOCTOSITEIbHON pado-
TBI, YTBEPXKICHHBIC Kadeapol (yHKIIMOHATFHOTO aHaIN3a U alnreOpsl
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, yTBEpXKA€HHBIE Kadeapoi (PyHKIIMOHAIEHOTO aHaIN3a 1 aareopsl
nporokos Ne 1 ot 31.08.2017 r.

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl O0YyYaloOIUXCs W3
YHUCIIa MHBAJIUAOB M JIUI C OTPAHUYECHHBIMU BO3MOXHOCTSIMU 3710poBbs (OB3) nmpenocrasistores
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM UX 3JJOPOBBS M BOCIIPHUATHS UH(POpMALINN:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B IieyaTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

Jis u11 ¢ HapyIICHUSIMH CTyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

J1i1st T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBII ITepedYeHb

Haromuxcs.

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



3 Obpa3oBaTesibHbIE TEXHOJIOTHH

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 KaXa0M U3 MepBbIX Tpex
CEeMECTPOB MPOBOJUTCS KOJUIOKBHYM IO TEOPETUYECKOMY MaTepUaly U KOHTPOJIbHBIE pabOTHI
[0 MPAKTUYECKOMY MaTepuaidy. JK3aMeH CIAeTCs CTYJEHTOM TOJIBKO I10CIIE€ PEILEHUs 3aJlaHui
KOHTPOJIBHBIX paOOT M BBIMOJHEHUS PabOThI IO CAMOCTOATEIBHOMY U3YYEHUIO MPEI0KEHHBIX
npernojaBaTesieM paslieloB Kypca. B Xoae NeKIMOHHBIX U MPaKTUYECKUX 3aHSATUH Mpearosara-
€TCsl UCII0JIb30BAHHE KOMIBIOTEPHBIX TEXHOJIOTHM (TPEe3eHTalu 0 HEKOTOPhIM TeMaM Kypca).
CryneHThl BTOpPOro Kypca (B TPETheM U YEeTBEPTOM ceMmecTpe) 0oJjiee akTUBHO HAYMHAIOT pabdo-
TaTh C COBPEMEHHOW Hay4yHOH MaTeMaTU4YeCKOH JIMTepaTypoil Mo ainredpe U ee MPHIIOKEHUSM,
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 O6pa3OBaTeHBHBIM TCXHOJIOTHUAM TAKKC OTHOCATCA MHTCPAKTHBHBLIC METO/bL 06yqu1/m.
I/IHTepaKTI/IBHOCTI) nogaun marcpuajia 1o JUCHUILIMHE «(DYHI[aMCHTaJII)Haﬂ N KOMIIBIOTCPHAA
anre6pa» npeamnojgaract HE TOJbKO B3aHMOHCﬁCTBHﬂ BUJa «IIp€unoJaBaTciib - CTYACHT» U «CTYy-
ACHT - MpernoaaBaTCyib», HO U «CTYACHT - CTYICHT. Bce st BHUbI B3aHMOZIeI>'ICTBI/I$I XOopouio 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
B03M0OKHOCTh IMCKyCCHUU TPEAINoaraeT yMeHHe BbICKa3aTh COOCTBEHHYIO HJIEHO, Mpej-
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 peleHys, CpaBHEHNE PA3JIMYHBIX CIOCOOOB PELICHNUs], TPOBEAECHUE BBIKJIAJ0K JUIs
pELIeHNus 3aJa4l U BBIKJIAJOK JJI IPOBEPKU MPAaBUIBHOCTU MOJYYEHHOIO PEIICHUs, pPaccMOT-
peHue 3a7a4 ¢ JUIIHUMU U HEOCTAIOUIMMU JaHHBIMH, TBOpUECKHEe Joknabl. CTyJeHTaM mnpea-
JaraeTcs NMpOoaHaAM3UPOBaTh BapUAHTHI pEIleHUs, OOCYAUTh JOKJIAJ, BBICKA3aTh CBOE MHEHHE.
OcHoBHOI 00BEM HCIONIB30BaHUSI UHTEPAKTUBHBIX METOJOB OOYyUEHHUsl pPeaTu3yeTcss HMEHHO B
X0/l IUCKYCCUH, KaK Ha JIEKIIMOHHBIX, TAK U Ha MPAKTUYECKUX 3aHATHSIX.
OO611me Bonpochl, KOTOPbIE BBIHOCSTCS HAa JUCKYCCHIO:
1. CocraBneHus miaHa J10Ka3aTeIbCTBA YTBEP)KICHUS WM PELICHUS 3a0a4H.
2. OmpeneneHre BO3MOMKHBIX CIOCOOOB JI0KAa3aTeNbCTBA YTBEPXKAEHHS WM TOUCK pas-

JIMYHBIX CIIOCOOOB pEelIeHUH 3a/1a4H.

Be10op cpeau paccmaTpuBaeMbIX clioco00B HanboIIee palMOHAIBHOTO.

4. OO6cyxaeHHe JJOTHIECKOM cocTaBisonie B (GOpMyIHMPOBKE TOW MM UHON TEOPEMBI, a
TaKke 00CYXJIeHHE BO3MOXKHOCTH TOCTPOEHHUS WIUTIOCTPUPYIOIIMX €€ MPUMEpPOB 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-
PEHHH OTpeAENEHHBIX TEM Kypca (pyHIaMEHTaIbHON U KOMITbIOTEpHOU anreOpsl Ooliee riy0oko
OCBOUTH HCKOTOPBIC IMOHATHUA W OOKA3aTCIbCTBA YTBer(JIeHHﬁ. B »sToit cBA3M OIMPECACIICHHBIC



JICKOIMOHHBIC U MPAKTHYCCKUEC 3aHATHA IPEIOAaBaTCIIIO HCJ’ICCOO6p33HO IMPOBOAUTH B BUIAC IIPC-

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

ro Kypca MOT'YT IIPEICTABIIATh U CBOU JIOKJIAbI.

Ce-
MecTp

Buj 3ansarus

(1, J13)

HUcnonb3yemble MHTEPAKTHUBHBIE 00pa3oBaTeib-
Hble TeXHOJIOTHH

Koaunue-
CTBO

yacoB

JI

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

JI3

«Meron T'aycca pemieHHs CUCTEMBI JIMHEHHBIX
ypaBHeHUW» (pazaen 1) — rabopamoproe 3anamue,
deMOoHCmpupyemoe ¢ NOMOWbI0 NPOEeKMopa.

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

«OTaeneHye M anmpoKCUMallus KOpHEH MOJIMHO-
MUAJBHBIX ypaBHEHUN» (pasgen 17) — aexyus 6
8Ude npezeHmayuil.

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 TEKYILIEro 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 GamnoB; pa3peliaercsi UCIONIb30BaTh KOHCIEKTHl MpakTHUUeCKuX 3aHsTuii). Lleas camocrtos-
TeIbHON pabOThl COCTOUT B 03HAKOMJICHUU CTYACHTOB IEPBOTO Kypca ¢ TPeOOBaHUSIMHU, IPEIb-
ABJIIEMBIMH K HAIMCAHUIO U OLICHUBAHUIO MPENOJaBaTesIeM KOHTPOIbHBIX paboT.

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
ypaBHEHUH, aCCOIIMUPOBAHHON ¢ cucTeMon (*).

Onummnre MHOXXECTBO PEIICHUN CUCTEMbl TUHEHHBIX OJJHOPOIHBIX YPaBHEHUMN, aCCOLIUU-
poBaHHOU ¢ cucteMoit (*).

Hatinure obmee pemenne cuctemsl (*).

Haiinute ocCHOBHBIE pelieHHs CUCTEMBI ().

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

KonTposbHas paboTa B IepBoM cemMecTpe

(TembI pazzenoB | — 3 u3 Tabnuiel myHKTa 2.3.3)

Pemnts cucreMy IMHEMHBIX ypaBHEHH MeTOIOM [ 'aycca.

Haiitn QpyHngamMeHTanpHyI0 CUCTEMY PEIIeHUH CHCTeMbI TUHEHHBIX OJHOPOIHBIX YpaB-
HEHU.

[Ipou3sBecTH nelCcTBHS HA/L MATPULIAMH.
BbruncnuTh onpenenuTens ¢ IOMOIIBIO 3JIEMEHTApHBIX MpeoOpa3oBaHuil.

Brruucnuts onpenenuTens pa3iokKeHHEM MO0 TaHHOW CHCTEME CTPOK (CTOJOIOB) C HC-
MoJIb30BaHUEM TeopeMbl Jlamaca.

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

Pemnth cucreMy JIMHEMHBIX YPaBHEHHUI MaTPUYHBIM METOIOM.

Beruucnuts panr MaTpUIbl METOAOM OKAMMIIEHUS] MUHOPAMHM.

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

10. PemmuTh cucTeMy TUHEHHBIX YpaBHEHHI 110 0000IeHHOMY TpaBmity 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 pazenoB 8 — 9 u3 TabnUIe! MyHKTA 2.3.3)

1.

10.

Haiitu MAaKCUMaJIbHYIO HC3aBUCHUMYIO IIOJACHUCTEMY CHUCTCMbI BEKTOPOB M BBLIPA3UTH JIU-
HEWHO Bce BCKTOPBI CUCTCMBbI 4Y€PE3 BEKTOPLI HaﬁHeHHOﬁ IHOACHUCTCMBI.

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

Janb! 1Ba 6a3uca npocTpaHcTBa. 3Hasi KOOPJMHATHI BEKTOPa B OJJHOM 0asuce, HAlWTH ero
KOOPJMHATHI B APYTOM.

Haiitu 6a3uc cyMMBbl HOJIPOCTPAHCTB U OIPEIEIUTh Pa3MEPHOCTh UX IEPECEUCHUS.
Haiitu 6a3uc nepeceueHust MoANPOCTPAHCTB U ONPEIACTUTh Pa3MEPHOCTh UX CYMMBI.
BbIsicCHUTH sIBIIsSIeTCA 1M CymMMa JIaHHBIX HOJIIPOCTPAHCTB HEKOTOPOrO IMPOCTPAHCTBA
IpsIMON CyMMOHA.

OpTroroHann30BaTh CUCTEMY BEKTOPOB JAHHOT'O €BKJINI0BA IPOCTPAHCTBA.

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

Hailitu opTOrOoHaIbHYyI0 MPOEKIHI0 U OPTOrOHAIBHYIO COCTABIISIONIYIO BEKTOpA Ha MOJI-
IIPOCTPAHCTBO €BKJIMI0BA ITPOCTPAHCTBA.

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.

Haiitn 0Ga3ucel obpasza W siipa JTUHEHHOTO OmNepaTropa, 3aJaHHOTO CBOSW MaTpUIleH B
cTaHaapTHOM Oasuce mpoctpaHcTBa R".

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

Halitn XapakTepucTH4eCKUii 1 MUHUMAJIBHBIA MHOTOUYJIEHBI OIIepaTopa, 3aJJaHHOTO CBO-
eil MaTpuueil B HeKOTOpoM Oa3zuce.

Haiitu coOCTBeHHBIC 3HAYCHUS U COOTBCTCTBYIOIINEC UM COOCTBEHHBIC BCKTOPHLI OIicpa-



TOpa, 33IaHHOTO CBOEH MAaTPHUIICH B CTaHIapTHOM Oa3uce.

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

6. Haiitu marpuiy cOnmpspKeHHOTO oreparopa K cyMMme (pa3HOCTH, MPOU3BEICHUIO) TBYX
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 Oa3uce.

8. IlokasaTb, 4TO NaHHBINA OMEPATOP YHUTAPHOIO MPOCTPAHCTBA, 33JaHHBIN CBOEH MaTpH-
11ell B OPTOHOPMHUPOBAHHOM Oazuce, ABJISETCS HOPMAJIbHBIM U HaliTU OPTOHOPMHUPOBAH-
HBII 6a3uc U3 ero COOCTBEHHBIX BEKTOPOB.

9. IlpoBepuTtsh, ABISETCS JHU ONEpPaTOp, 3aJaHHBIA MaTpUlled B HEKOTOPOM 0a3uce eBKIIU-
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 ACUCTBHUTEIBHYIO KBAIPATUIHYIO (GOPMY K HOPMAIBLHOMY BHJY, UCTIOIB3YS
meton Jlarpanxka.

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

3. TlpuBecTy KOMIUICKCHYIO KBaIpaTHUHYIO (OPMY K CyMME KBaJIpaToB.
4. Tloka3ath, 4TO AaHHAs KBajapaTU4dHas hopma sIBISETCS pacriaaaromieics.

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

6. VYkazaTh opToroHaiabHOE MpeoOpa3oBaHUE MEPEMEHHBIX, IPUBOJIAIIEE TAHHYIO KBajpa-
TUYHYIO (POPMY K KAHOHUYECKOMY BUY.

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

8. OmnpenenuTb yroa MeXAy JaHHON NpSAMOM M JaHHOU MIOCKOCTBIO €BKJINW0BA TOUEUHO-
IO IPOCTPAHCTBA.

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

10. Haiitu yrom Mexy MJIOCKOCTSIMH B €BKIIHI0BOM TOUYEYHOM IPOCTPAHCTBE, 33JJaHHBIMU
CUCTEMaMH YPABHEHUM.

KonTposbHas padora B 4eTBEepTOM ceMecTpe
(TemsbI paznenoB 14 — 16 u3 Tabmuipl myHkra 2.3.3)

KoHnTpoJsbHasi padoTa B 4eTBepTOM cemMecTpe

1. Ouenuts KOIMYECTBO OJHOPA3PATHBIX YMHOKEHHH, HCIIOIB3YEMBIX IIPH YMHOKEHUN
CTOJIOMKOM M-3HAYHOI'O YHCJIa Ha N-3HAYHOE.



2. TlokasaTk, 4TO JBa ABY3HAYHBIX YMCIIA MOKHO IIEPEMHOXKHTD, HCIOIB3Ys TOJILKO 3
YMHOKEHUS OJTHO3HAUYHBIX YHCEJ U YBEIMUUB YUCIIO CIOKEHUH.

3. Haiiti anropurt™ JeaeHus JIMHHBIX 9UCEN, He TpeOyoIuii 60abp1I10ro nepebopa mpu
HAXO0XJACHUU NIEPBON IIU(PHI YACTHOTO.

4. Tloka3aTb, 4TO KOJIbLIO BHIYETOB IO MOAYIIO P> He H30MOP(HO MO0 U3 P’ HIEMEHTOB.

5. Jlns 3ananHOl MaTpuIbl pasMepa p> Ha p° , Te p=2 MM p=3 , IPOBEPUTD, ABISETCS JIH
oHa Tabauneit yMHoxeHus B noje GF( p?)npu kakoi-1160 HyMepaiyy 21eMEHTOB 9TOTr0
OIS

6. YCTaHOBUTH B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM PAllMOHAIBHBIX
Ipobeii 1 HEKOTOPBIM MOIMHOKECTBOM O0€CKOHEYHBIX MEPHOJUICSCKIX M-UYHBIX IPOOEH.

7. JlokasaTb, 4TO JI00OE MOJIOKHUTEIBHOE PalMOHaAIbHOE Yrcio 0 < o < 1 MOXKHO mpejcTa-
BUTH B BUJIE CYMMBI OOpATHBIX BEJIMYUH Pa3IMYHBIX HATYpalbHbIX yrcel. [loka3ars, 94To
TaKo€ MpeJCTaBICHUE HE €AMHCTBEHHO.

4.1.2 IllpumepHbIii epeyeHb TeM I0KJIA10B

Tpetnii cemecTp

1. BasucHblii MuHOp MaTpubl. HaxokaeHne panra MaTpHIB METOIOM OKaiMJIEHUs MUHO-
pamu.

Teopema Jlannaca u cieacTBus U3 Hee.
Onpeaenurens NpousBeeHUs MaTpull, GopMmyaupoBka TeopeMsl bune-Komm.

s~own

O606mmenHoe npaBuio Kpamepa perieHust Ipou3BOIbHON CHUCTEMBI IMHEHHBIX YpaBHe-
HUH.

5. Teopema lliTypMa M ee IpUMEHEHHE TIPH OT/ENECHUN JCHCTBUTENBHBIX KOPHEH MHOTO-
unena u3 R[X].

6. Kombllo MHOrOYIEHOB OT MHOTHX IIEPEMEHHBIX, JEKCHKOTPa(pUUECKOE YIOPSI0UYEHHE
YJIEHOB MHOrOwIeHa. KoJIbII0 CHMMETPHUYECKMX MHOTOYJIEHOB.

7 OcHoBHAas TEOpEMa O CUMMECTPHUYCCKUX MHOI'OYJICHAX.
8. ®akxrop-npocTpaHCTBO.

Jlunelinble (YHKIIMM Ha BEKTOPHOM IIPOCTPAHCTBE, UX OIpeaessseMocTs oOpa3amu Oa-
3uca.

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

11.Konb110 K1acCOB BHIYETOB, KPUTEPUH TIOJISL.

12.TTone anre6panyeckux 9uce.

13.TMoarpynmoun s, HOAKOBIA M HOANPOCTPAHCTBA, TpUMepkL. [loHsATHE 06 M30MOpdhuU3ME
areOpanyeckux CHUCTEM.

14.®opmyna Ditnepa. JlorapupMudeckas U mokazareibHas (yHKIMU KOMIUIEKCHBIX TIEpe-
MEHHBIX.

15. NuBapuanTHbBIE MOANPOCTPAHCTBA IMHEHHOTO ONEPATOpPa, PasIokKEHUE IPOCTPAHCTBA B
NpSIMYI0 CYMMY MHBapHaHTHBIX MOANpPOCTpaHcTB. [Ipsimas cymma JuMHEHHBIX oreparo-
pOB.

16. KopHeBble moampocTpaHCTBa JIMHEWHOTO OMEpaTopa, AekcTByromero Ham monem C.
Pa3znoxxenne mpocTpaHcTBa B IPSMYIO CyMMY KOPHEBBIX MOANPOCTPAHCTB JIMHEHHOTO
oreparopa.



17.Anroputm HaxoxmeHus 0a3uMca, B KOTOPOM MATpHIIA JIMHEHHOTO OIEPaTOpa HMMEET
KHO.

18.Munumansuplii Muorounen u JKH®. Kpurepuil nuaroHanusupyeMOCTH JIMHEHHOIO
omneparopa, IeUCTBYIONIETO B IpocTpaHCcTBE Haf nojieM C.

19. HonoxurensHo (HEOTPUIATENLHO) ONpeeIeHHbIE YPMUTOBBI OIEPATOPhI, CBOMCTBA.
ApudmeTnueckuii KOpeHb U3 HEOTPULIATEIHHO ONPEAEICHHOI0 YPMUTOBA OIlEpaTopa.

20.Pa3noskeHne yHUTApHOTO (€BKIN0BA) IPOCTPAHCTBA B MPAMYIO CyMMYy S/Ipa JaHHOTO
JMHEHHOro ornepaTopa 1 00pa3a CONpsHKEHHOT0 K HEMY OIlepaTopa.

21. BruopToHOpMUpOBaHHBIE 6a3UChl YHUTAPHOTO (€BKIMI0BA) NPOCTPAHCTBA, CBA3b MEXKIY
MaTpHUllaMU ollepaTopa U CONPSKEHHOTO K HEMY OIEepaTopa.

22. TlocTpoeHUE CUHTYISPHBIX 0a3MCOB /IS JIMHEHHOTO OTOOPAXEHMS YHMTAPHBIX IIPO-
cTpaHCTB. PaznokeHus IMHEHHBIX OMEPaTOPOB YHUTAPHOTO MPOCTPAHCTBA.

23.TlonsATre 0 NONUWIMHEHHON (YHKIMKM Ha BEKTOPHOM HpOCTpaHcTBe. IIpeicraBienue mo-
JUJIMHEHHON (QYHKIUHM B BUJE NMOJWIMHEHHON (opMbl B (PMKCHPOBAHHOM Oasuce Ipo-
CTPAHCTBA.

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

YerBepThlil cemecTp

Mopeinb uncen ¢ IIaBaroLIe TOYKON, IPEUMYIIECTBA, HEJOCTATKY.
OmuOKu OKpYIJIeHUs, HApYyILIEHUE aCCOLUAaTUBHOCTH.

Tounas nenouncneHHas apuMeTrKa, BHIYUCIUTEIbHAS MOJICIT.
Knaccrndeckne alnropuTMbl LEIOYUCICHHON apu(pMETHKH.

Jlenenue OONBITNUX YUCEN.

Anroput™m EBknuaa naxoxnaenne HO/JI.

Krnaccuueckue anropuTMbl MOTMHOMUANBHON apu(METUKH U UX CIOXKHOCTb.

X NNk W=

OTHo1IEHNE SKBUBAJIEHTHOCTH.
OTtobOpaxkeHus U anredpanyeckue CUCTEMBI.
. I'pynnier. Konsna. Ioss.
. Ilonst ¢ KOHEYHBIM YUCIIOM 3JIEMEHTOB.
. Anroput™ EBKkinia 1 niensslie qpoou.

otk e \O
W N = O

. IlpeacraBienne uppalvoOHAIbHBIX YHCEN B BUE LIEMHOMN JIpOOH.
. PaznoxeHne nenpix yrcen Ha MHOKUTEIH.
. IIpocteie uncna. OcHOBHas TeopeMa ApHU(PMETUKH.
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AN DN b

. @yHkuus Ditnepa, CBONCTBA.

—_
3

. AITOPUTM T€HEpPaLUH MTPOCTHIX YHUCEIL.

—
o0

. llenple yncna no MO0 m.

—_
Ne)

. BerueTsl, cBO¥CTRA.

[\
O

. Paznorxenne Ha MHOKUTEIN OOMBIINX I[EJIBIX YUCEI.
. Meton Pydpdunu-I'opuepa.

NN
N =

. Marepnonsinus Jlarpanxka Haj mosiem.

[\®]
W

. HCJII/IMOCTB IIOJIMHOMOB.
. AHFOpI/ITM EBkinga Hag mojem.
25. HerI/IBOI[I/IMBIC COMHOXXHUTCIIN ITOJIMHOMOB.

[\
~

26. OtneneHye u annpoKCcuManus KOpHEH NOJMHOMHUAIBHBIX YPaBHEHU.



4.1.3 Ko110KBHYMBI

K tekymeil ¢popme KOHTPOISI OTHOCATCS KOJUIOKBUYMBI. B kaxkaom u3 cemectpoB 1 — 3
IIPOBOAMTCS KOJUIOKBUYM B LIEJIAX 3aKPEIUICHUS CTYACHTaMHU 3HAHUM TEOPETUYECKOr0 MaTepua-
na. KomiokBuyM MOKET MPOBOAMUTHCS B YCTHOM M B MUCbMEHHOW ¢opme. [Ipu 3TOoM cTyaeHT
JIOJKEH MOJITOTOBUTH MUCBMEHHO OTBET (JUIs1 yCTHOH (pOpMBI — TE€3HCHI OTBETA) HA JIBA BOIPOCA
U3 NPUMEPHOTO NEPEUYHS TEOPETHUUECKUX BOIPOCOB K IK3AMEHY, KOTOPBIA NPHUBENEH HUXKE B
nyHkTe 4.2.1. [IoJ0XHUTeIbHBIN OTBET CTYACHTA MOXKET OBITh YUTEH IPH CAaye SK3aMeHa.

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

B nyHkre 4.2.1 cpeam
BOIIPOCOB MO HOMe-
pamu

He B nmyHkKTe 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 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'[pOMC)KyTO‘-IHOﬁ arrecraunnuu

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 YPABHEHUH U CBSA3aHHBIE C HUMU MOHATHUS.

2. DneMeHTapHbIe TIPeoOpa3oBaHus HaJl YPAaBHEHUSMHU CHUCTEMBbl TUHEHHBIX ypaBHeHUH. [loHs-
THE 00 YKBUBAJICHTHOCTH CUCTEM (MJUTIOCTPAIIHS).

3. Cxema J10Ka3aTeNbCTBA TEOPEMbI 00 SKBUBAJIEHTHOCTU CHCTEM JIMHEWHBIX YpaBHEHUI.
4. Meron 'aycca perieHns cucTeMbl TMHEWHBIX YPaBHEHUH.

5. UccnenoBanue CUCTEMBI IMHEWHBIX YPABHEHUH CTYIIEHYATOrO BUJA.

6. Apudmerrueckoe MPOCTPaHCTBO CTPOK R ", moampocTpaHcTBo.

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

8. IlpocTpaHcTBO pelieHuil CUCTeMbl OJHOPOJHBIX JHUHEMHBIX YpaBHEHUU, (hyHIaMeHTalbHas
CUCTEMA PEILCHUMN.

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

10. CBs13p MeX /1y MHOKECTBAMU PEIIEHUI HEOJHOPOJIHON U aCCOLIMMPOBAHHOM C HEM OJHOPOI-
HOM CUCTEMBI JIMHEWHBIX YPABHEHUN.



11. Anroput™M HaxO0XXIECHHUSI OCHOBHBIX PEIICHHWH CUCTEMBl JIMHCWHBIX YpaBHEHUM (MILTIOCTpa-
).

12. Martpuiipl, UX BUJbl U CBA3AHHBIE C HUMU IIOHATHUS.
13. CnoxeHnue (BbIUMTAaHUE) MAaTPULl U YMHOXKEHHE MAaTPUIL HA YKCIIa, CBOMCTBA.
14. YMHOXKEHUE MaTpHUll, CBOUCTBA.

15. HepeCTaHOBKI/I N CUMBOJIOB, UX YUCIIO. YerHOCTH IEPECTAHOBKH U €€ U3MCHCHUC IIPHU TPaHC-
IIO3UIIHH. Umncno 4eTHRIX M HEUETHBIX IIEPECTaHOBOK.

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

17. HeTHOCTH IIOJICTAHOBOK N-I CTCIICHH, €¢ HE3aBUCHMOCTb OT BHJIA 3aIIMCH II0JICTaHOBKH. YwcC-
JIO YETHBIX M HEYETHBIX IIOJICTAHOBOK.

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

20. ANropuT™M BBIUKCICHHS OINpPENETIUTENsl ¢ MOMOIIbIO 3JIEMEHTAPHBIX MPeoOpa3oBaHM HaJ
cTpokamu u cronbuamu. [Ipumepsl. Kputepuii paBeHcTBa onpeAenuTeNs HYIIO.

21. Pa3noxxeHue onpenenurTess no cTpoke (cTonoiry).

22. O6patHast MaTpuLa, BEIBOJ €€ hopMyibl. [IBa criocob6a BeIUUCIEHHSI 0OpaTHOM MaTpHUIBL.
23. ®opmynupoBka Teopemsl Jlamnaca. CieacTBUs 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 (WILTIOCTpAINs).

27. MeToj OKaitMJIEHUS] MUHOPOB (MIJLTIOCTPALIHS).
28. IIpaBuno Kpamepa pemieHust cucTeMbl JUHEWHBIX YpaBHEHUH (MILTIOCTpALIHS).

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

30. OtobpaxeHust MHOXKECTB U CBA3aHHbIE C HUMU MOHATHS. [Ipumepsl.

31. Buabl oroOpakeHU MHOKECTB C MIUTFOCTpallMel Ha IpuMepax.

32. IIpeoOpa3oBaHusi MHOXKECTBA, UX YMHOKeHHE. CUMMETpHUYECKUI MOHOM/I TPe0O0pa30BaHUM.
33. IToxcTaHOBKM MHOXECTBA, X YMHOKEeHHE. CUMMETpUYECKas IpyIa MOACTAHOBOK.

34. I'pynnonpl, UX BUJbI U IPOCTENIINE YTBEPKACHHUS.

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 KOJIEl pa3IndHbIX BUJIOB.



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

Bropoii cemecTp

HOCTpOeHI/Ie I10JIA KOMIIJICKCHBIX YHCCII.

Anrebpanueckas (opMa 3anucyu KOMIUIEKCHOTO YKCIIA 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. HelicTBUs HAJ KOMIUIEKCHBIMU YHCJIAMUA B KOMIUIEKCHOM MJIOCKOCTH C MTOMOILBIO UPKYJIS 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. Otnenenne kpaTHBIX KOpPHEH MHOTOUIIEHA.
17. DxBuBanenTHbIE HOPMYIUPOBKH OCHOBHOM TEOPEMBI AIT€OPEL.
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 0HOro 6a3Kca MPOCTPAHCTBA K IPYTOMY, €€ CBOWCTBA.

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

27. I30MOp(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 OAIIPOCTPAHCTB.

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

MeTtpuueckue COOTHOLIEHUMS B €BKJIMI0BOM IIPOCTPAHCTBE.

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 INPOCTPAHCTBA B IPAMYIO CYMMY IIOAIIPOCTPAHCTBA U OPTOIOHAJIIBHOTO
AOIIOJIHCHUA K HCMY.

OpToroHasbHas MPOEKIHs BEKTOPA Ha MOAMPOCTPAHCTBO.

EBkiuioB nzomopdusm.

YHHUTapHOE MPOCTPAHCTBO, CBOMCTBA CKAISIPHOT'O IPOM3BEICHUSI.

MeTpudeckre COOTHOIICHHS B YHUTAPHOM MPOCTPAHCTBE, HepaBeHCTBO [1IBapiia.

Bomnpocsl, cBsi3aHHBIE C OPTOrOHATBHOCTHIO B YHUTAPHOM MPOCTPAHCTBE.

Tpernii cemecTp

JluneitHble 0TOOpaXkKeHUS U ONEepaTOpbl BEKTOPHBIX TPOCTPAHCTB.

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

V3MeHeHne MaTpHIlbl JMHEWHOTo 0TOOpaskeHHs (oreparopa) mpyu U3MEHEHUU 0a3uCcOB IMPO-
CTPaHCTB.

O06pa3 u aapo TUHEHHOTO 0TOOPaKEHUSI.
Panr u nedext nuHeHOro 0TOOpaKeHUs, UX cymMMa.
[TpocTpaHCcTBO TMHEWHBIX OTOOPAXKEHUH, anredpa JIMHEHHBIX OIepaToOpOB.

HesbipoxienHoe nuHeHoe oToOpakenue. [lonHas nuHelHas rpynna HEBBIPOKIECHHBIX JIU-
HEHHBIX OIIEPaTOPOB.

N3omophu3mM npocTpaHCTBA JIMHEWHBIX OTOOpaKEHUI MPOCTPAHCTBY MPSMOYTOJbHBIX MaT-
pHLL.

N3omopdusm anredpbl (TpyIinbl HEBBIPOKACHHBIX) OMEPaTOPOB anredpe (rpyrire ¢ HeHyle-
BBIM OIPEJEIUTENIEM) KBAAPATHBIX MaTPHIL.

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

[IpsiMast cyMMa TUHEHHBIX OIEpaTOPOB.

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



13. /Inaronanusupyemble IMHEHHBIC OTIEPATOPHI.
14. XapaxkTepucTU4ecKuii MHOIOWIEH KBaJIpaTHON MaTpullsl (orepaTopa).

15. PasnokeHue mpOCTpaHCTBAa B MPSIMYIO CYMMY HHBapUaHTHBIX MOJMNPOCTPAHCTB 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 OTOOpaXEHUIO YHUTAPHBIX (€BKIMIOBBIX) MPO-
CTPAHCTB, €T0 CYIIICCTBOBAHNE U CIMHCTBEHHOCTb.

22. Martpuiia ConpsyKeHHOT0 0TOOpaXKeHHsI B OPTOHOPMUPOBAHHBIX 0a3ucax.

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

24. Teopema lllypa nnst JIMHEHHOTO ONEPaTOpa YHUTAPHOTO MPOCTPAHCTBA.

25. HopMmainbHbIil OmepaTop YHUTAPHOIO MPOCTPAHCTBA, CYIIECTBOBAHUE JJIsl HErO OPTOHOPMH-
poBaHHOTO 0a3uca u3 COOCTBEHHBIX BEKTOPOB.

26. YHUTapHBIN onepaTop yHUTApHOTO IPOCTPAHCTBA, KPUTEPUU YHUTAPHOCTH OIlEpaTopa.
27. DpMHTOB OTIepaTOp YHUTAPHOTO MPOCTPAHCTBA, KPUTEPHHU.
28. OpToroHanbHbIM U CUMMETPUYECKUN ONEpPaTOPhl €BKIMIOBBIX IPOCTPAHCTB, CBOUCTBA.

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

30. ITpuBenenue kBagpaTHIHON (HOPMBI MeTOIOM Jlarpanixa K KAHOHHYECKOMY BHTY.
31. HopmanbHbli BUA KBaJpaTHUHBIX (OPM.

32. 3aKoH MHEPIMH JACHCTBUTEIHHBIX KBaIPATUIHBIX (POPM.

33. Pacnanatormumecst KBaapaTHuHbIe (GOPMBI.

34. TlonoXUTETHHO OIpeeNIeHHbIE KBAAPATUYHBIE (POPMBI, KPUTEPHIA.

35. IlpuBenenue AeWCTBUTENHHON KBaApaTHUHOW (POPMBI K KAHOHUYECKOMY BHUIY C TOMOIIbIO
OpPTOTOHAJILHOTO NMpeo0pa3oBaHus IEPEMEHHBIX.

36. Ad¢uHHOE U eBKINI0BO TOYEUHOE MPOCTPaHCTBA, ahGUHHBIE U IEKapTOBBI KOOPIUHATHI.

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

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

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

41. Addunnsie npeodpazoBanus ap(HUHHBIX TOYEUHBIX MPOCTPAHCTB, TEOMETPUUECKUN 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.

OmuOKH OKpYIJIEHHUs], HApYILIEHNUE aCCOLUAaTUBHOCTH.

Tounas nenouncneHHas apudMeTrKa, BHIYUCIUTEIbHAS MOJEIIb.
ANTOpPUTMBI U UX CII0)KHOCTD.

Knaccrnyeckue alropuTMbl LEI0OYUCICHHON apupMeTHKY.

Jlenenue OONBIITNX YUCE.

® N kW D=

CyYeTuuKHU B CHCTEME C 3aJaHHBIM OCHOBAHHCM.

e

AnroputMm EBxiinga. OueHKa CI0KHOCTH.

10. OTHOIIEHHE SKBUBAJIEHTHOCTH.

11. OToOpaxeHus u anredpandecKue CUCTEMBI.

12. I'pynnsl. Konsua. [osns.

13. Tlonst ¢ KOHEYHBIM YHUCIIOM JJIEMEHTOB.

14. lenmumocTs 1ienbix yucesl. OLeHKH HauXyIIIero ciryvasl.

15. Anroputm EBKinia v enmHsie 1poowu.

16. IlpeacraBnenue uppanoHalIbHbIX YUCE B BUJE LIETTHOHN 1po0u.
17. Pa3noxeHue LEeabIX YUCEN HA MHOKUTEIH.

18. IIpocthie uncna. OcHoBHast TeopeMa ApUPMETUKHU.

19. ®dynkuus Diinepa, CBOKWCTBA.

20. ANropuTM reHepanuy IpoCTbIX YHUCE.

21. Ilenple yncna o MOAYJIO M. BeIueTsl, CBOMCTBA.

22. IlpuMeHeHue TMHEHHBIX CPaBHEHUH 10 MOJIYJIIO M.

23. Teopembr depma, Ditniepa, Bunscona.

24. I'pexo-kuTaiickas Teopema 00 ocTaTKax.

25. Pa3noxeHne Ha MHOXKUTENIH OOJIBIINX LEJIBIX YUCEI.

26. Cniuco4yHoOe MpeICTaBICHUE TOJIMHOMOB.

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

29. UnaTepnossiius Jlarpanxa Haj mojieMm.

30. JlemmMOCTh ITOJIMHOMOB.

31. Anroputm EBknuaa Haja ronem.

32. HenmpuBoaMMBbIE COMHOXHUTENN OJTUHOMOB.

33. OTaeneHue U anmpoKCUManus KOpHeil MoJIMHOMUAIBHBIX YpaBHEHUH.

4.2.2 Cincok THMOBBIX NMPAKTHYECKUX 3aJaHMIl (U1 JTaOOPaTOPHBIX 3aHATHH, KOH-
TPOJIBHBIX pabOT U HK3aMEHOB)



1. Haiinure MHOECTBO peneHuin CUCTEMBI JIMHEUHBIX yYpaBHEHUH
X, —4x, =X, +3x, =-3
-2x, +8x, +3x, —-8x, =8-
-X, +4x, +2x, —-5X, =5

2. Haiigute QyHIaMEHTaIbHYIO CUCTEMY PEIICHHH CHCTEMBbl JTUHEWHBIX OJHOPOJIHBIX ypaBHE-
HUHI
X —4x, =X +3x, =0

1

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

4

-X,  +4x, +2x, -5%X, =0

3 4 1 2 9 8

3. Beruuciure matpuny AB—-2C ,rne ao_|1 2|, B 2[ j, c=la 3
4 3

21 3 2

MOMOIIBIO 3JIEMEHTAPHBIX MpeoOpa3oBaHUil HaliauTe MaTpHIly, OOpaTHYIO K MaTpHIIe

110
5. Ilo dpopmyne HaiinuTe MaTpuIly, OOpaTHYIO K MaTpuUIe 1 0 1/
2 1 2
6. Pemnre cuctemMy JIMHEWHBIX ypaBHEHUN ax -5y =4 MaTpPUYHBIM CLIOCOOOM.
5x +2y =3
2 1 2
7. Paznoxure onpenennTenb a b c M OYKBEHHOMY PSITY.
1 3 3
N . -7y =3
8. Pemnre cucreMy JINHEHHBIX ypaBHEHUN o npasuity Kpamepa.
4x +3y =5
5 6 1 3
9. C nomol11b10 3JIeMEHTapHBIX PEOOPa30BaHUN BEIYMCIUTE ONPEAETUTENb 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, —-2%x, =1

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

12. Haiinure kakyro-HMOyIb MaKCUMaJIbHYIO JHUHEHMHO HE3aBHCHUMYIO IOJCHCTEMY CHCTEMBI
CTPOK U1, U2, U3, Us, TZI€

u= (3-21-2),
u, = (6,4, 2,-4),
u, = (3-2,1-3),
u, = (6;-4; 2;-3).

13. Ctpoku U1, Uz, U3, U4 BBIpA3HTE JIMHCHHO Yepe3 CTPOKH IOJICUCTEMbI, HAalJICHHOHN B 3aJJaHUU
12.

14. B nuneiinoi obomouke L (U1, Uz, U3, Us) HaliauTe Takoi Oa3uc, 4TOObI CyMMa KOMITOHEHT
Ka)KIO0W ero CTpoKu ObLTa paBHa 3.

15. TTokaxwuTe, 9TO CHCTEMa CTPOK V1, V2, V3 06pasyeT 6a3nc mpoctpancTsa R ° u HaiiuTe Koop-
JIMHATHI BEKTOpa V B 9TOM Oasuce, T1ie

v,= (212),
v, = (311D,
v, = (2,2)),
v= (1-2,1).

16. [IpencraBpre B anredpandeckoil popMe KOMIIIEKCHOE YUCIIO

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

2 - -
17. Pemnth ypaBHeHune X — (4 + I)X +5—1=0 u sanucars ero xomrutexcHbie KOpDHH B

anrebpandeckoit popme.

J3i-1

18. IIpencTaBuTh KOMILJIEKCHOE YHUCIIO 7 = -
1-1

B TPUTOHOMETPUYECKOU popme.




J3-1)’
1-i

19. IIpencTaBUTh KOMILJIEKCHOE YHUCIIO 7 — B anreOpanyeckoit popme.

J3i-1
1-i

20. Beinucatb Bce KOMIUIEKCHBIE KOPHU MATOW CTETNIEHU U3 YKucia 7 =

21. HaifTn yacTHO€ M OCTATOK IPH ACIICHUH MHOTOYJICHA x> +5x* +6x° —2x* —3x+1

Ha MHOTOWIEH 5X4 + ZOX3 -f-:|.8X2 —4x—-3.
22. Pa3noxute MHOTOUJIEH 2x3 —3x 2 +1 no crenensm Guroma x+3.

N 4 3 2
23. Haiitu pamuonanbHbie Kopar Muorodwnena 3X —8X~ + /X~ —8X + 4 u onpenenuts ux
KPaTHOCTb.

24.  Haligure HanOONbIIUNA OOWIMI AEIUTEID f (X) = X4 — 2X3 — X2 —X+3 u

g(x)=x*-1.

25. Haiinure nuHEHHOE mpeaCTaBlIeHWE HAMOOIBIIETO OOIIEro JACIHUTENsI MHOTOWICHOB

f(X)=x'-2xX"-x*—x+3 u g(X)=x"-1.

26. Jlaunerii MEOrOouneH x1° + x2° + x3% — 2x1x2— 2x1x3 — 2x2x3 NPEICTABUTH B BHJE MHOTOUJICHA
OT AJIEMEHTaPHBIX CHMMETPHUYECKUX MHOTOUYJICHOB.

27. HaiiTi OpTOHOPMHUPOBaHHBIH 0a3uc moampoctpanctBa U = L(a1, a2) eBkIumoBa MpoCTpaH-
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 mognpocrpanctsy L(a1, a2), rae a1=(1,0,-
2,2), a2=(2,3,-4,4).

30. Haiitn xocuHyc yria mexny Bekropamu c1=(2+1, -2) wu C2=(1+i, 1-i) yHuUTapHOrO MpO-
crpancrea C2.

31. HaiiTu kakol-HHOYIb BEKTOP €AMHUYHON ITHHBI B YHUTApHOM MpocTpaHcTBe C2, KOTOPHIii
OpPTOTOHAJIEH BEKTOPY ¢ = (2+1, -2) ¥ UMeeT BEIIECTBEHHYIO IIEPBYIO0 KOMITOHEHTY.

32.TIpuBeCTH BENIECTBEHHYIO KBAAPATUUHYIO GOPMY 2X1X2 - X2°

YCCKOMY, a 3aTCM U HOPpMAJIbHOMY BUOY.

METOJ0OM Harpacha K KaHOHH-

33. Onpenenuth paHr, MHICKCHl MHEPLUUU U CUTHATYPY JAHHON KBaapaTUYHOU QOpMBI 2x1x2 -

X22.

34. Pa3znoxuTh B MPOU3BEACHUE JBYX BEIIECTBEHHBIX JHUHEWHBIX (POpPM KBaapaTUYHYIO (OpMY
3x12 + 4x2% - x32 + 8xixo + 2xixa.



35. BEISICHHTB, Kakoe u3 JABYX oToOpaxkeHwii R® B R?, ompeseieHHBIX MO NpaBUIaM (X1, X2,)
> (x2-1, x1+x2) ¥ (x1, x2) > (2x2, 2x1-x2) VYV x1,x2€ R, SBISETCS TUHCHHBIM ONEPaTOPOM U
yKa3aTh €I0 MAaTPHILy B CTAaHIapTHOM Oa3uce IpocTpaHcTsa R2,

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

-1 1
[Ale= (

1 Oj’ a JIMHEWHBIH onepaTtop B TOro ke MpoCcTpaHCTBa B CTaHAAPTHOM Oasuce €1,e2 —

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

0
4 2 -5
37.Matpuna | 6 4 —9 | sBusercs MaTpumeill JIMHEHHOTO omepaTopa mHpocTpaHcTBa R® B
5 3 -7

cTanmapTHOM Oas3uce. Halimute coOCTBEHHbIE 3HAUY€HUS M BCE COOTBETCTBYIOIIME UM COO-
CTBEHHBIE BEKTOPHI OIlepaTopa.

38. Jluneiinsie onepatop A mpoctpanctBa C? B 6asuce (1 =(-1,0), g2 =(1,-1) umeer MaTpuiy

0 -1
[Alq= (1 i j Haiitu matpuity [A*]q.

39. BBISICHI/ITL, KaKue U3 CICAYHOIINX YCThIPEX JIMHEWHBIX OIICPATOPOB IIPOCTPAHCTBA C2 , HIMC-

0 -1)(0 —i)(—-1 0Y)(O i
IOIIMX MAaTpPHUIBI BUA (1 0 ]’(i 1],[ 0 ij’(i Oj B CTaHAAPTHOM Oas3uce, SBISIOTCS
HOPMAaJIbHBIMHU, YHUTAPHBIMU WJIM SPMUTOBBIMH.

40. Yka3zaTh OpTOTOHAIBHOE MTPeoOpa30BaHNE NIEPEMEHHBIX, IPUBOISIIECE BEIIECTBEHHYIO KBaJ-
patuanyto opMmy  5x12 + 8x2% + Sxa® — 4x1x2 - 8x1x3 — 4x2X3 K KAHOHHUECKOMY BHULY.

41. Jluneitnble moanpocTpancTea L, u L, mpocTpaHcTBa R* HATAHYTBHI HA CHCTEMBI BEKTOPOB
a;,85,a3 U by, by, by coorBercTBenHO. Haiitu 6a3uc cyMMBl U pa3MEPHOCTb ME€peceUeHUs MOI-

npocTpancTB Ly u L,, roe

a=(%1131),a =(13-1-1),a, =(1-1,1-1),
b, =(3-1-11),b, =(2,-2;0;0),b, =(3,-1,11)

42 .HaiiTu 0a3uc nepeceueHus NOANPOCTPAaHCTB Ly u L, u3 3aganus 41.

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

MaTpula KOToporo B CTaHAapTHOM 0asuce UMeeT BUJ 2 5 — 3

3 7 -4



44. Haittn 6a3uc npoctpancTsa R, B koTopoMm Martpuma oneparopa u3 3agaHus 43 HMeeT xKop-
JAHOBY HOPMAJIbHYIO (hopMmYy.

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

2 1 3
JApTHOM 0a3uce UMEET BUJT 1 5 6|
3 6 8

46. Haiitn OpTOHOPMHUPOBAHHBIN 0a3UC, COCTOSIIUN U3 COOCTBEHHBIX BEKTOPOB oreparopa A
u3 3agadus 45.

47. HailTu opTOroHaJIbHYIO MaTpully 7 U AUAaroHaJbHYIO MaTpully B, 1Jig KOTOPBIX BBITOJIHSET-

1 2 2
ca paBeHcTBO B =T1AT, tne A = 2 1 21|
2 2 1

48. BbIsCHUTH MMeET 1M ypaBHeHue X2 = A peuienue B Kosblie Matpui My 3(R), roe A =

1 3 0
3 5 2
0 2 -1

49. Tlokasath, uto BekTopsl d,, d,, d,, Tne &, =V,, d, =V,, d; =V,, obpasyror He op-

TOTOHANBHBINA Gasuc juHelHoro noampocrpanctea U = L(v,, V,,V,,V,) eBkInjI0oBa npo-

ctpancTBa R* 1 ompeienuTh KOOPAMHATHI BEKTOPA V, B aTOM 6asuce, eciu
v, = (11-1-1),v, =(2;2;0;0), v, =(2;0;,0,-2), v, = (1,3;-11),
v=(0;0;,-2;2)

50. ITpuMeHHTB IPOLIECC OPTOrOHAIN3ALNH K CHCTEME BEKTOPOB a |, a,, a, U3 3afanust 49.

51. Haiiti opTOHOPMHPOBAHHBIH 6asuc moampocrpanctea U w3 3agamms 49.
52. Haiitu opToronanbHyro npoekuuio sekropa V Ha noanpocrpanctso U = L(v,, V,,V,,V,
eBKJINI0BA MpoCTpaHcTBa R, rie

v, =(1110), v, =(0;2;0;2), v, =(2;0;0;2), v, = (,1,-1,3),
v =(2;0,-2,0)

53. Haiitu 6asucel 06pa3a u sapa onepaTopa IpocTpaHcTsa R, y KOTOpPOro MaTpuiia B CTaH-
JTApTHOM 0a3uce 3TOr0 MPOCTPAHCTBA UMEET BH]
1 2 -1
2 5 -3
3 7 -4



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

12 3 456789
5847 9 36 21

-2007
MMOACTAHOBKY ( J " OIIpEACINTD €€ YETHOCTD.

55. Moctpouts Tabmumpl Komu Uit MyIbTHIIIMKATUBHON  TPYIIBI 1  u amauruBHOI
rpynnsl Zs, 10Ka3aTh ©30MOP(U3M ITUX TPYIII.

56. B anauTHBHOM rpymie KJ1accoB BIUETOB Z18 YKa3aTh BCE €€ MOATIPYIIIIHI.

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-
JI¥ TIEPECEKaET, TO yKa3aTh KOOPAUHATHI TOUKH TEPECCUCHHS.

59. Ilepecekarotcs mu otpesku AB u CD ToueuHOTo eBKIMI0BA pocTpaHcTBa £°, ecim A(3; 2;
5), B(-3;2;2), C(1; 0; 1) u D(-3; 4; 5).

60. Haiitu paccTosiHre MEKAYy TeMH ABYMs Toukamu U3 Tpex touek A(I1; 0; 1), B(0; 2; -1) u
C(1; 3; -3) TO4eYHOrO €BKIMI0BA MPOCTPAHCTBA E°, KOTOPHIE JIEXKAT B OJHOM M TOM K€ T10-
JYIPOCTPAHCTBE OTHOCUTEIILHO TUIOCKOCTH, 3aJJaHHOM ypaBHeHHeM x —2y +2z =1,

61. Yka3aTh BO3MOXKHBIC KOOPAMHATHI KOHIIA B 0Tpe3ka AB, meprneHauKysipHoro Bekrtopam (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.

62. Haiitu TOYKY nepeceueHus IByX NpsMbIX ao + ait u Do + bit, eciu ao = (3;1;2;1;3),
a1 = (1,0;1;1;2), bo = (2;2;-1;-1;-2), b1 = (2;1;0;1;1).

63. Haiitu cucremMy JIMHEHHBIX ypaBHEHUH, 3a/IAI0NIYIO TUIOCKOCTh TOUYEYHOTO EBKIIUIOBA MPO-
CTpaHCTBa E*, npoxoasuryio yepe3 touku (1;-1;1;0), (1;1;0;1) u (2;0;1;1).

64. Yka3aTh Kakoe-HHOY/Ib JBMKEHHE TOUSUHOTO eBKIIMI0BA IPOCTpaHcTBa £°, 0ToOpakarolee
KBaJIpUKY (x1+x2)(x1+x3) = 0, Ha KBaJpHKY, 33IaHHYI0 KAHOHUYECKUM YPABHECHHEM.

65. Jlna muockoctd  apduHHOrO TpocTpaHcTBa EY,  3amaHHOM  cucTeMOi  ypaBHeHmMiA

X, X =X +X, =1
_ 4 YKa3athb KaKyl0-HUOYIb CUCTEMY TOYEK, 33JaI0IIHNX €€ B 00IIeM

2% =X, +X
—X +2X, —2X%, -x, =-1
pacroyioKeHuH.

66. Ompenenuts yron Mexay aanHoi npsmoi (1;1;1;0) + (0;1;0;1)t u maHHO¥ MITOCKOCTHIO €B-
kmuzoBa (0;0;0;1) + (1;0;0;1)s +(0;1;1;1)t + (0;0;1;1)r Toueunoro npoctpancTsa E*,

67. Haiitu paccrostaue ot touku (1;1;1;1) no rUmepriiocKOCTH, 3alaHHONW CHCTEMOM TOUYEK B
obmem pacnonoxenun (0;0;0;1), (1;0;0;1), (0;1;1;1), (0;0;1;1) B eBK/IMIOBOM TOYECYHOM
npocTpancTse E*..

68. Haiitu kocunyc yria mexay miockocteio (1;1;2) +(1;0;1)s + (0;1;1)t u mmockocThio X1 +
X2 — 2X3 = 1 eBKIM0BA TOUEUHOTO MPOCTpaHcTBa E>.

69. OGosnaunm F (K, t,a, 5), (k, t —narypanbhble, ¢, 5 —Iuenble 9ucna 3aBUCSIIME OT KOM-
IbIOTEPa) MHOKECTBO YHCENl BHA f==x (% + i—zz + -+

dy W
kt ;‘:' , TAC IJI1 HCOTpHILIA-

TenbHbIX @; W uenbix ) Bemommsioress yenous: d; = k—1 (i=1,2,...,t) n

@ =y = [5. Yucna wist koropsix d; # 0 Ha3biBatOTCS HOPMATN30BAHHBIMH.
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82.

83.

84.

85.

86.

87.
88.

89.
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[octpouts HopMmanuzoBanuoe muoxectso F(2,3,—1,2) u u3o0pasurs ero Ha mpsimoi;
II0Ka3aTh, YTO Ha IIPAMOM 3JIEMEHTHI I pacIpeneeHbl HEPABHOMEPHO.
Anmnpokcumanus JeHCTBUTENbHEIX uncen MHoxectBoM . ITycts X € [ ecom X € F n

d = min__z|x — z|, Torma ecru v € F @ |x — v| = &, 1o X oroxmectBisercs ¢ V, ¢

ommOKoii okpyriienus & . Berauciuts omubku okpyriaenus uncen —u— B F(2,3,—1,2)

nF(2,4,—2,2).

Coznath mpoueaypsl pealu3yooliue onepaunu (CiIoXKeHne, BEIYUTaHHe, YMHOXKEHUE, Jele-

] |h.‘||

LIS

nue) na F(2,3,—1,2). ITokasars, uto onepanuy Ha F' He acCOLMATHBHEL

Pemnth cucremy anredpandeckux ypaBHEHUI BTOPOro MOPAAKA U BBIUUCIUTh €€ HEBSI3KY.
PeannzoBaTh MOzenb NPEACTABICHUS IPOU3BOIBHO OOJIBLIMX LEJIBIX YKCEN B BUAE CIIUCKOB.
PanmonanpHble ynciia B BUAE Napbl JJIMHHBIX LEJIBIX YUCEIL.

Coznath mpoueaypsl peanu3yollyue Onepauuu (CIoKeHUe, BBIUNTaHUE, YMHOXKEHUE, Jelle-
HUE) C JUIMHHBIMU LIEJIBIMU YU CIIaMU (UCIIOJIb3YS KJIACCUYECKHUE aITOPUTMBI).

OueHuTh KOJIMYECTBO OJHOPA3PAIHBIX YMHOKEHUN, UCIOJIB3YEMBIX MPU YMHOXXEHUU CTOJI-
OMKOM M-3HAYHOTO YKCJIa Ha N-3HAYHOE.

[Toxazate, 4TO JBa ABY3HAUYHBIX YKCJIA MOYKHO MEPEMHOKUTH, UCIIOJB3Ys TOJIBKO 3 YMHOXeE-
HUS OJTHO3HAYHBIX YUCEJ U YBEIUUUB YUCIIO CIOKEHUH.

Haiftu anroputm JeseHust JUIMHHBIX 4YHceld, He TpeOyrommii Oosblioro mnepedopa Ipu
HaXO0XKJICHUU TIepBOM LU(PbI YACTHOTO.

OnucaTte anropuTM NEpeBofa HAaTypalbHBIX YMCENl U3 M-WUYHOM CHUCTEMBI CUHUCICHMS B n-
UYHYIO.

CdhopmynupoBaTh M peann3oBaTh AITOPUTM MEPEBOAA YMCIIA U3 PUMCKOM 3amKcH B Jaecs-
TUYHYIO U 00paTHO.

CdhopmynupoBaTh M peaan30BaTh aIrOPUTM CIIOKEHHs HATYpalbHbBIX YMCENl B PUMCKOM HY-
MEpalnH.

Hanucats nporpammy, KoTopas o JaHHBIM (JI€Hb HEAENH, Yachl, MUHYThl CEKYHJIbI) OIpe-
JIeJIFeT, CKOJIKO CEKYH/]I ITPOLLIO C Hayalla He/IeJu U BBIIOJIHAET 00paTHOe peoOpa3oBaHue.
IToka3atk, 4TO KOJbIIO BHIYETOB O MOAYIIO p° He H30MOP(HO MO0 U3 P> 2IEMEHTOB.
CocTaBuTh TaONIMIy YMHOXKEHHUS U AeTEeHUS A5 Koyel Z4 u Zo u juig noneit GF(4) u GF(9).
JInist 3a1aHHOM MaTPUIIE pasMepa p° Ha p°, Tie p=2 WK P=3 , IPOBEPUTH, BISAETCS JIH OHA
Tabmuneii ymHosxenus B none GF( p? ) npu kakoif-mu6o HymMepaluy 51eMeHTOB 3TOro TOJI.
Peann3oBaTh aJIrOpUTM JieNIeHUs B KOJIbLIE BHIYETOB Zn(yUUTHIBAsI BO3MOKHOCTh MOTYyYEHHUS
HEOJIHO3HAYHOI'O PE3ysIbTaTa).

[Toka3atb, 4TO LIENbIE adredpanyecKue yucia 0opa3yroT KoiblIo.

IToka3atb, 4TO LIeNbIe aNredpanyecKue yrcia oopasyoT moie.

Haiitu MunumansHbIi MHOTOWIEH Hag Q 11t \/E + \/§ .

Jloka3zaTh, YTO pallMOHAJIbHbIE YKCIIa MOTYT OBITh MPEACTaBICHbl OECKOHEUHBIMU MEPUOIU-
YeCKUMHU M-UYHBIMU APOOSIMHU, TPUYEM HEOTHO3HAYHO.

JlokazaThb, 4TO JMt00asi OeCKOHEeUHas MepuoanyecKas m-u4yHasi Apoob MpeaCcTaBiIseT HEKOTO-
pO€ panMoHaIbHOE YUCIIO.



92

93.

94.

95.

96.

97.

98.

99.

10

. lokxazatp, 4T0 M000€ MONOKUTEIBHOE parroHanbHoe yucio 0 < o < 1 MOXHO TIPEeICTaBUTh
B BHJIC CyMMBI 06paTHLIX BCJIINYUH paBJII/I‘IHI:IX HaTypaHI:HI:IX YHUCCII. HOKB.?)&TB, YTO TaKO€
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

. k .
a;, HalTy nenoe a < Hi m, , Takoe, yTo a = a,(modm,), s Bcex i ot 1 10 k .

O0600UWMTh NpeabIYILIYIO 3a/lauy Ha cly4yail, Korja 4ucia He 00s3aTeIbHO B3aMMHO IIPO-
CTBL.

Haiitu Bce HenpuBOAMMBIE Ha/I IOJIEM Z n MHOTOWIEHBI CTETIEHH N (N HEOOJIBILOE).
CdopmynupoBaTh U peann3oBaTh aJrOPUTM, MPEACTABISIOMNN JTI000€ MOJOKUTEIHHOE pa-
nuoHanbHoe uncino 0 < a <1 B BHJE CyMMbI OOPaTHBIX BEIWYHH PA3IHYHBIX HATYypaIbHBIX
qucel.

YCTaHOBUTH B3aMMHO-OJHO3HAYHOE COOTBETCTBHE MEXJIY MHOXECTBOM pPallMOHAJIBHBIX
Apo0elt 1 HEKOTOPHIM MOMHOKECTBOM OECKOHEUHBIX MEPUOJUUECKUX M-UYHBIX APOOEii.
CdhopmynupoBaTh M peaan30BaTh aIrOPUTM IEpeBOJia pallMOHAIBHBIX YHUCENl B OECKOHEY-
HbI€ IEPUOUYECKUE M-HUYHbIE IpOOH U 0OPaTHO.

0. CdopmynupoBaTb U peaqn30BaTh AJrOPUTMBbI apuMETHUUYECKHX OIEpaluil Haj pauuo-
HaJIbHBIMU YUCJIAMH, INPEACTABICHHBIMU B BUJE OCCKOHEUHBIX MEPUOJUYECKHX M-UYHBIX
IpoOei.

4.2.3 TlpumepHble OMJIETHI K IK3aMeHaAM

IlepBbiii cemecTp

denepanbHOE rocy1apCcTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIETO
obpazoBanus «KyOGaHCKHI rocy1apCTBEHHBIN YHUBEPCUTET»

1920
Kadenpa pynkimonanbHoro ananusa u anreOpsl

Hanpasnenue noarorosku: 02.03.01 MaremaTnka u KOMIBIOTEPHBIE HAYKU
Bbuier Ne *
1o pyHAaMEeHTaIbHOU U KOMIIBIOTEPHOH anredpe

1. OcHoBHasi cucTeMa pEIICHWH CHUCTEMbl JUHEHWHBIX YpPaBHCHHUM, AQJTOPUTM €€
HAaXO0XJIEHHUS C WIUTFOCTpalMed Ha IPUMEPE.
(DOpMyJII/IpOBKa TECOPEMBIL Hanﬂaca, CJICACTBHUC U 335 Beﬂywmmﬁ Kad)ep'poﬁ

3. 3amaua.
3aBeayrommii kadenpoit




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

Borunciute det(A™ +3BC),

1 -1 2 1 -1

1 -1 2
rre A={1 0 1|,B=|0 1 |uC= .
2 -2 3
2 -1 4 -1 1

Bropoii cemecTp

d)enepanLHoe rocyaapCTBEHHOC 6IO,H)KCTHOC 06paSOBaTCJ'IBHOG YUpCKACHUEC BBICILICTO

npodeccuonansHoro oopazosanus «KyOaHCKUii TOCy1apCTBEHHBIN YHUBEPCUTET)

1920

Kadenpa pyHKIIMOHANBHOTO aHAIN3a U alTre0psl

Hanpasnenue noarorosku: 02.03.01 MartemaTrka 1 KOMIIBIOTEpHBIE HAYKU

Bujaer Ne *

1o (hyHIaMEeHTaIbHOM U KOMITbIOTEPHOH anredpe

1. ®opmyna Myaspa.
2. CyMMa M nepecedeHne NoAIpOCTPAaHCTB BEKTOPHOTIO TPOCTPAHCTBA.
3. 3agauya.

3aBeayromuii kadenpoit




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

denepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEIKICHHUE BBICIIETO
npodeccuonansHoro oopazosanus «KyOaHCKUii rOCy1apCTBEHHBIN YHUBEPCUTET

1920
Kadenpa pyHkmmonanbHOTO aHATN3a U AITeOphI

Hanpasnenue noarorosku: 02.03.01 MaremaTrka u KOMIIBIOTEPHbIE HAYKU
Buner Ne 25

1o pyHAaMEHTaIbHOW U KOMIIBIOTEPHOH anredpe

1. OproroHanbHasi cucTemMa BEKTOpPOB, Ipoliecc oproroHanu3anuu I'pama-IlImunara. [pume-

PBIL

2. ComnpsbkeHHOE OTOOpaXeHHE K JHHEHHOMY OTOOPaXEHHIO YHUTAPHBIX (E€BKIIMIOBBIX)

IIPOCTPAHCTB, €T0 CYHMICCTBOBAHNEC U CANHCTBCHHOCTD.

3. 3amaua.

3aBeayroumii kadeapoit

3agagya Ne *

(pynnameHTanpHas U KOMIbloTepHas anredpa, 22-33 rp., 02.03.01, suBaps-2...)

[TpuBecTn KOMILIEKCHYIO KBaapaTHUHYIO (opMy h K cyMMe KBaJpaToB M yKa3aTh COOTBET-

CTBYIOILIEE HEBBIPOKIEHHOE JIHMHEHHOE MpeoOpa3zoBaHue EPEMEHHbIX, €CITH

U2 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. Kocrpukun, A.W. Beenenue B anreopy. Yacts 3. OCHOBHBIE CTPYKTYPHI [ DJIE€KTPOHHBII
pecypc] : yueb. — DnektpoH. gaH. — Mocksa : ®usmatnut, 2001. — 272 c. — Pexum
nocryma: https://e.lanbook.com/book/59284

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

3. Epmomaesa, H.H. IIpaktiueckue 3ausTus 1o anredpe. DJIeMeHTh TEOPUU MHOKECTB,

TEOPHUH YHCEI, KOMOMHATOPUKHU. AJredpandeckue CTPYKTyphbl [ DIEeKTPpOHHBIN pecypc] :
yueb. nocobue / H.H. Epmonaesa, B.A. Kossinuenko, .. Kyp6aToBa. — DiekTpoH.
naH. — Cankrt-IlerepOypr : Jlanp, 2014. — 112 ¢. — Pexum pocryna:
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. Ilepeyennb pecypcoB HH(OPMALMOHHO-TEJCKOMMYHHKANMOHHON ceTn «MHTep-
HeT», He0OXOAMMBIX /I OCBOEHHUSI I CIUTIHHBI

1. TIpockypsikoB U.B. COopHUK 3a1a4 10 JIMHEHHOH anreope [DnexTponHsIit pecypc]. - CII6.:
Jlaub, 2010. - URL: http://e.lanbook.com/view/book/529/.

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

3. ®annees, JI.K. 3anaun 1o Beicieii anrebpe [DnekTponnslii pecype] : yueb. / JI.K. Danue-
eB, N.C. Comunckuit. — DnektpoH. naH. — Caunkt-IlerepOypr : Jlanp, 2008. — 288 ¢. —
Pexxum moctyma: https://e.lanbook.com/book/399

7 MeToauyeckue yKazaHus JAJisl 00y4AIOIIHUXCS M0 0CBOEHHUIO TUCIIHIJIMHBI

CamocrosiTenbHasi paboTa CTy/IeHTa BKJIIOYAET B ceOsl MOBTOPEHUE JIEKIIMOHHOTO Mate-
puana u Marepuaia yaeOHUKOB M y4eOHBIX MMOCOOHIA, TOITOTOBKA K JIAOOPATOPHBIM 3aHATHSIM, K
KOJJIOKBUYMaM, K KOHTPOJIbHBIM paboTam, K 1okiIaaaM (B 3-4 cemecTpax) U K sk3aMeHaM. Takoi
Bua CP koHTponupyercs B XOj€ NMPOBEPKH JOMAIIHUX 33/aHUI, KOHTPOJIBHBIX padoT, KOJJIO-
KBUYMOB M 3K3aMeHOB. lIpenmnosnaraercs camMoCTOSTENBHOE M3YYEHHE CTYAEHTAMHM TEOpPETHYE-
CKOro MaTepHalia 1o TeMaM, yKa3aHHbIM B pazzaenax Tabnuusl 2.3.1 (Bo BTOpoM al3zare copaep-
KaHUA pa3zienia), a TakKe MOJroTOBKa CTyJeHTaMu 2-To Kypca (B 3-eM u 4-0M ceMecTpe) JoKJia-
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J0B IO CaMOCTOATCIIbPHO HM3Y4YCHHBIM TEMaM. KOHTpOHB BBITIOJIHEHHUA 3TOrO BHJa CaMOCTOA-
TEIbHOM pa6OTBI CTYACHTOB OCYIICCTBIISICTCA BO BPCMA KOHCyJIBTaI_II/Iﬁ (BBIBI:IBHBIX H IO XKEJ1a-
HUIO CTyI[eHTa), M Ha MPAKTUYCCKUX 3aHATHAX B XO0A€C AOKJIaaa (KOI‘I[a TEMaA AO0KJIaga COOTBCT-
CTBYCT TCMC SaHSITI/ISI) HJIA 110 TIMCBMCHHOMY OTYECTY O IMOATIOTOBKEC K JOKJIAAy.

B ocBoeHWW IUCIUIUIMHBI WHBAJIWAAMU M JIMIIAMH C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMHU
3I0pPOBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAWBUIYyallbHas ydyeOHash pabora (KOHCYJIbTAallMHM) —
JIOTIOTHATENIFHOE paszbsCHEHUE YyUeOHOro marepuana. VHIWBHIyaTbHBIE KOHCYJIBTAIMU TIO
NpPEMETY SIBIISIOTCS BaXKHBIM (DaKTOPOM, CIIOCOOCTBYIONIMM WHAMBHIyaTH3alUd OOYYCHUS U
YCTAHOBJICHHIO BOCIHMTATEIbHOIO KOHTAaKTa MEXIy INpenojaBareieM U O0O0ydaroumMcs
WHBAJIUIOM HITH JIUIIOM C OTPAHUYCHHBIMUA BO3MOXHOCTSIMH 3JI0POBBSI.

Buasi camocTosiTeJibHOM PadoThI

OO0s3aTeIbHBIMUA TIPU U3YYEHUN AUCIHUIUIMHBI «DyHIaMeHTaabHas U KOMIBIOTEpHAs aj-
reOpay SABJSAIOTCS CICAYIONINE BUIbI CAMOCTOSTEILHON paOOTHI:

- pa30op U CaMOCTOSTEIbHOE U3YYCHHE TEOPETUUYECKOr0 MaTepuasa Mo KOHCIEKTaM JIeK-
U U 110 y4eOHBIM ITOCOOUSM U3 CIIMCKA UCTOYHUKOB JINTEPATYPHI;

- CaMOCTOSITEIFHOE PEIICHUE 3a/1a4 110 TeMaM MPAKTHYECKUX 3aHATHH;

- IOATOTOBKA K KOHTPOJIbHBIM paboTam;

- IOJTOTOBKA K JOKJIany;

- IOATOTOBKA K KOJIJIOKBHYMaM;

- IOArOTOBKA K DK3aMeHaM.

7.1 MeToau4eckne yKa3aHHsl K CAMOCTOSTEJJbHOMY HU3YYE€HHMIO CTYJeHTAMH Teope-
THYECKOI'0 MaTepuaJa

Jljis MOATOTOBKM K OTBETAM Ha TEOPETUYECKHE BOMPOCHI KOJJIOKBUYMOB U HK3aMEHOB
CTyJeHTaM mepBoro Kypca (1-2 ceMecTpbl) JOCTATOYHO MCIOJIB30BaTh MaTepHall JIEKIIHH, KOTO-
pBIi TaKXKe COAEPKUTCS B UCTOUHHMKAX [1 — 2] U3 myHkTa 5.1 B CIIMCKE OCHOBHOM JINTEPATYPHI.
Opmnako cryaeHTam BTOporo Kypca (3-it u 4-il cemecTpbl) MaTepuaia JISKIUNA IJis1 TOATOTOBKU
JIOKJIAZI0B HEJIOCTaTOYHO. Bech TeopeTnueckuii Marepuai, HeOOXOAUMBIN IS CJaYl SK3aMEHOB
B MEPBBIX TPEX CEMECTPAX, COACPKUTCS B yUEOHBIX MOCOOUSIX U3 CIIMCKA OCHOBHOM JIUTEPATYPHI
B MyHKTe 5.1, must pernenus 3aaay B MyHKTe 6, a A CAaYM DK3aMeEHa B 4-OM CEMEeCTpe Kena-
TEJBHO TaKX€ UCIOJIb30BaTh UCTOYHHMKHU U3 IYHKTa 5.2 B CHUCKE JONOJHUTEIBLHOHN JIUTEpaTy-
pbl. B cnydae 3aTpyaHEHHU, BO3HUKAIOMIMX Y CTYJI€HTOB B MIPOLIECCE CAMOCTOATENIBHOIO H3yUe-
HUS TEOPHH, NPENOAABATEND PA3bICHIET CIIOAKHBIE MOMEHTHI HAa KOHCYJIbTALIUSIX.

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

Jj1s BBIMOJTHEHUS JOMAITHETO MPaKTUYECKOro 3aJjaHusl HE0OX0IMMO pa3o0paTh MaTepH-
aJl 10 COOTBETCTBYIOLIEH TEME NMPAKTUYECKOro 3aHATHs. [Ipym 3TOM MCHONB3YHOTCS yKa3aHu,
JTAaHHbIE MPEeIolaBaTeNIeM B X0/I€ 3aHATHS, a TAKXKe TEOPETUUECKHI MaTepuall, B KpaTkoil popme
umeromuiics B coopuukax 3anau [1 — 3] B criucke u3 myHkTa 6. Ecnu cTyieHT He cMOT MOHSATh
MPUBEICHHBIN B YKa3aHHBIX 3a/layHUKaX Pa300p TUMOBBIX MPUMEPOB B TOW CTEMEHHU, YTOOHI ca-
MOCTOSITEJIBHO MCIIOJIBb30BaTh MPEIJI0KEHHBIH aJTOPUTM JUIsl PEleHusl 3aJaHUsl, TO OH MOKET
MOJIYYUTh KOHCYJIbTALIMIO MPENO1aBaTeNsl.



7.3. Meroauyeckue yKa3aHHsi K CAMOCTOSITEJIbHOI NMOATOTOBKE CTYJAEHTOB 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 MPOBOJUTCS 110 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 OLlEHUBAeTCcs B 3 Oasula, HUKHUN OPOT YCIEUIHOCTH 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-
K€ JOMallHue 3ajaHus. B mpoiecce caMONOArOTOBKU CTYIEHTY KEJIaTeIbHO O3HAKOMUTHCS 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-
JEHTaMM 3HAaHUH TEOPETHUYECKOTo MarepHuana. KoJlJIoKBUyM MOKET MPOBOJIUTHCSA B YCTHOM WIN
B IMUCbMEHHOM (Gopme. [Ipu 3TOM CTyaeHT TOJIKEH MOATOTOBUTH MUCHMEHHO OTBET (JUIs YCTHOM



(opMBI — TE3UCHI OTBETA) Ha J[Ba BONPOCA U3 IPUMEPHOTO MEPEUHS TEOPETUUECKUX BOIPOCOB K
’K3aMeHy B IyHKTe 4.2.1 (B coOTBeTCTByOIIEM ceMecTpe). Homepa BompocoB U3 yka3aHHOIO
criHcka JnaroTcs B Tabnuie myHkTa 4.1.3. Teoperuueckuil Matepuai Ajsl MOATOTOBKU K KOJIJIO-
KBUYMY MO>KHO HalTW B MCTOYHMKAX JIMUTEPATYphl, ONUCAHHBIX B IyHKTE 5.1. [lonoxxurenbHbiit
OTBET CTY/ICHTA HA KOJUIOKBUYME MOXET OBITh YUTEH IPH Ccllauye IK3aMeHa.

7.6 MeToanyeckue peKOMeHJAANMHU JJIsi CAMOCTOATEIbHOI MOATOTOBKH CTYJEHTOB K
IK3aMeHY

B koHme kaxaoro cemectpa 1 - 4 ¢popmoii HTOrOBOro KOHTPOJS 3HAHUU CTYACHTOB 1O JHMCIIH-
wnHe «DyHIaMeHTallbHAsS W KOMIBIOTEpHAS ayiredpay sSBIsieTcs dK3aMeH. [[7s MoAroToBKH K
9K3aMEHY CTyJeHTaM HEOOXOIMMO BBIMIOJHUTH TEKYIIHE CEMECTPOBBIC KOHTPOJIBHBIE PaOOTHI
(cm. myHKT 4.1.1). DK3aMeHAIMOHHBIN OWJIET COCTOMT M3 TPEX BOMPOCOB — JBYX TEOpETHYE-
CKHUX M OJIHOTO mpakTtudeckoro (cMm. myHKT 4.2.3). [Ipu BbICTaBIeHHH OLIEHKH TaK)K€ yUUThIBA-
€TCsl YCIIeBAaeMOCTh CTYJCHTa B TEUEHUE CEMEeCTpa: aKTUBHOCTh Ha JICKIIMOHHBIX M MpaKTHYe-
CKUX 3aHATHUSAX, KAYECTBO BBHIMIOJHSIEMBIX B TEUCHHE CEMECTpa JOMAIIHUX MPAKTHUYECKUX 3ajla-
HUH, OTBETHl Ha KOJJIOKBUYMaX, OLIEHKH 32 KOHTPOJIbHBIE PabOTHI, KAYECTBO MOATOTOBIECHHBIX
JIOKJIAZI0B 10 TeMaM, MpeAHa3HAYEHHBIM IS CAMOCTOSTEIbHOTO M3ydeHus. Kaxapiii u3 Tpex
BOTIPOCOB 2K3aMEHa OIIEHWBaeTCs B TpH Oaia. Takke B X0/1e 9K3aMeHa 3aJaf0TCs 1BA JOTIOTHH-
TENBHBIX BOIpoca (He 00sS3aTebHO 10 BOMPOCaM OMIIeTa), B KOTOPBIX TpeOyeTcs chopMyInpo-
BaTb HEKOTOPOE OMpE/AeNiCHWe WM YTBEpXkKACHHE. [[OMOJHUTENbHBIN BOMPOC OLICHUBAETCS B
onuH Oami. OLeHKa «HEYAOBIETBOPUTEIBHO» Ha SK3aMEHE CTaBUTCS, €CIM CTYACHT HaOpan
MeHbIIe 4 0aioB; OIIEHKA «YIOBIETBOPUTEIHHOY, €clii HaOpai oT 4 10 6 6aIoB; OIEHKa «XO-
polo», ecnu oH Habpan oT 7 A0 9 GamoB; OllEHKAa «OTIMYHO», €CIIU CTyAEHT Habpan Oomnee 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 Ilepeuenb HE0OXOAUMBIX HMHPOPMAILMOHHBIX 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 pa6or
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 TEXHUKOM C BO3MOXHOCTBIO ITOAKJIFOUEHUS K CETH
«MaTepHeT, MpOrpaMMO SKPaHHOTO yBEIUYEHUs U o0Oecre-
YEHHBIN JOCTYIIOM B 3JIEKTPOHHYIO MH(OpMaMOHHO- 00pa3o-
BATEJIbHYIO CPENY YHUBEPCUTETA.




