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1. IEJHU OCBOEHUSI AUCIMAIIAHLI

Hensto ocBoenus nuctmiuiunsl «Jluneitnas anreGpay ABILETCS, ¢ OHOMN CTOpOHBEI, Ootee TiryGokoe
H3YYCHUC TAKUX CPABHHTCIILHO JIEMEHTAPHBIX Pa3JeIOB, KAK CHCTEMBI T‘IPIHCI‘:IHBIX YPaBHEHHH, MaTpHIHas
aireOpa M BeKTOpHas anredpa, a, ¢ IPYroi CTOPOHHI, IIEPBOHAYAIIEHOC 3HAKOMCTBO ¢ TaKUM a0CTPAKTHEIM
PA3IeNoM JIMHEWHOH a)ireOpbl, Kak TeOpHs JTHHEHHBIX IPOCTPAHCTE H IMHEHHbIX OIIEpPaTOpOB.

Jamaumn;

— OCBOWTh MATPHYHBIA SI3BIK KAK HCKIIOYHTENHHO YIOOHBIH 1
MHOTHX OpPHUKIaJHbIX 3a7a4 (BHYTPH CaMOH MaTeMaTHKH,
TIPHIIOXKEHUSX );

— OSHAKOMHMTECA € OCHOBHBIMH NOHATHAMHU abCTPAKTHOMH THHEHHON areGpsl H YCTAHOBATH HX CBS3b ¢
MaTPHYHOH anreOpoii.

BAXKHBIH HHCTPYMEHT JJIS1 PELICHHS
TaKXKEe B MHOTOYHCIICHHLIX €ee

2. MECTO THCHUILIMHBI B CTPYKTYPE OIIOII BO

Hucnummna «JIunelinas anre6pa» oTHOCHTCS K 6a30BOH YacTH yueOHOro 1miana.

[IpepeKBU3UTE UCIMIUIMHGL: JTHCIHILIMHA omupaercst Ha BH%.!HI/IG MaTeMaTHKH KaK IpejMera
OCHOBHOMH 00pa3oBaTeNbHOM IPOrPAMMEI CPETHErO (momHOTO) 061IEr0 06pa3OBAHHSL.
3. IVIAHUPYEMBIE PE3YJIbTATBHI OGYUEHUS IO JUCITATLINHE

[InanupyeMble pesynbrarhl 0OydYeHHs 1o AUCLHIIIAHE, COOTHECEHHBIC ¢ IUIAHHPYEMBIMH PE3yJIbTaTaM{
ocsoenns OITOIT

YipoRsss [nanupyembie PE3YNBTATHI 00YYEHHUS 10
. JUCIUIUIHHE XapaKTEePH3YIONIHE TAITbI
Kox popmupyempIx koMneTeHuii OCBOCHHSI "
P n——— (hopMUpOBanKs KOMIIETEHI Mt
(ToKa3aTeMH OCBOCHHS KOMIIETEHIHH )
J 2 3

OIIK-1. CnocobeH koucynsTHpoBats 1 | Yactmunoe | B pe3yJIbTATE  YCBOCHHS  JUCLUILIAHBI
HCIIONB30BaTh (yHIaMEHTAIbLHBIE 00yJarOIHIACH MOJIKEH:
3HAHUS B 00JIaCTH MaTeMaTHYECKOI0 3HATH  OCHOBBI IIMHEHHOH ajreOpel U
aHaJIM3a, KOMIUIEKCHOTO | OCHOBHBIC OIPEAEICHHUSI TEOPHH JIMHEHHBIX
(yBKEOHATEHOTO aHANM3a anre6psl, IIPOCTPAHCTB;
AHATTMTHYECKOH TeOMEeTpPHH, YMeTh HCIIONIL30BaTh TONTYYEHHEIE 3HAHUS JUIs
JupepeHnnanbHON reOMETpHI | pELIeHHS H?HKJ‘I&,I[HBIX 3aJa4y B CBOEH
TONOJIOTHH, IubdepeHIHaTbHBIX Oynymieit mpoheccHOHANBHON JesTeNEHOCTH,
YPaBHCHHH, TUCKPETHOH MaTEMATUKH K BJIA/IeTh COBPEMEHHBIM almapaTom,
‘MaTeMaTHYECKOH JIOTHKH, TEOPHH METOlaMH QITOPUTMAMH  JIMHEHHOH
BEPOATHOCTEH, MaTeMaTHYECKOM anreOpeL.
CTATHCTHKH U CIIyYalHBIX IIPOIECCOR,
YHCJIEHHBIX METOJIOB, TEOPETHYECKOTT
MEXaHUKH B IIPO(PECCHOHATILHOMN
JEeATEIBHOCTH
ITK-1. Cnocoben 1eMOHCTpUpPOBATEH Yacrmynoe |B  pesymbraTe  ycBOGHMS  MCHHIUIHHEI
0a30BBIC 3HAHUS MATEMATHIECKUX U 00yYaroIHiCst JIODKEH:
€CTECTBEHHBIX HAYK, OCHOB 3HATB OCHOBHBIE OIpEJICJICHHS M CBOHCTRA
IIPOTrPAMMHPOBAHHS 00BEKTOB JIMHEHHOM anreOpsr;
HH()OPMAITMOHHBIX TEXHOJIOTHH YMeTh TPHMEHSATH IONYYEHHBIE 3HAHUS Ha

NPaKTHKE JULS PEICHHS IPUKIIA/HBIX 387134,

BJIAJIETH CHOBHBIMH METOJaMU 158

alIropUTMaMy JTMHEeHHOM anreGpeL.




4. OBBEM U CTPYKTYPA TUCITAILIMHBI

TpynoeMKoCT, TUCIMILTHHEL COCTABISIET 8 3aUeTHBIX eIUHHIT, 288 Yacos.

Bujbl yueOHoi
paboTsl, BKIIOUas |
CaMOCTOATENBHYIO |
paboTy cTyIeHTOB
- H TPYIAOEMKOCTS (B O6nem yueGHoll DopMBI
g qacax) TEKYIETO
3] paboTsl,
Bl g € IPUMEHEHHEM HORTpL
Ne | HaumenoBanue Tem w/unu pasgenos/reM | 9 | & g = YCIEBAEMOCTH,
it S| © E b B HUHTEPAaKTUBHBIX
JMCLMILTHHEL 5| g = 3 METOIOB thopma
o s
© % - o = (B uacax / %) MPOMEKYTOUHOMH
T 5 g | e 8 aTTeCTalNH
E E E; O (no cemecmpam)
E| 8
&8
=
1 | CucteMBl THHEHHEIX YpaBHEHHH 1 113 3 3 10 3/50% PeHTHHI-KOHTPOJIB |
2 | Marpuunas anreGpa 1 [4-13] 10 | 10 20 10/ 50% Pefitunr-kourpons 2
3 | BekropHas anrebpa 1 |14-18] 5 5 15 5/50% PefiTvHr-KOHTpONB 3
Bceero 3a 1 cemectp: 18 | 18 45 18 /50% Ox3ameH (27)
4 | JluneiiHble BEKTOPHBIC IPOCTPAHCTBA 2114 4 8 11 6/50%
5 | EBKIHIOBEL nMpocTpaHcTBa 2157 3 6 11 5/50% PeliTunr-konTpons |
6 | Jluneiinsle omepaTopsl 2 [811] 4 8 22 6/50% Peltruuar-xonTposs 2
7 | bununeiinsle 1 kBappaTHYHbIE GOPMBI 2 (12-18| 7 | 14 |1 11 10/ 50% PeiTHHr-KOHTPONS 3
Bcero 3a 2 cemecrp: 18 | 36 90 27150% Ox3ameH (36)
Hroro no gucuunnune 36 | 54 135 45 1 50% Ox3amens! (63)

Conepxxanne TeKNHOHHBIX 3AHATHI 10 JHCHHIIHHE
CEMECTP 1

Paznen 1. Cucremsl JIMHEHHBIX YpaBHEHUIA.

Tema 1. Cucremp! MuHEHHBIX areGpandeckux ypaBHEHHH. DKBHBAIEHTHOCTE CHCTEM. OnHOpOIHBIE
¥ HEO/IHOPO/IHBIC CHCTEMBL. COBMECTHBIC M HECOBMECTHEIC CHCTEMbI. OMpee/IeHHbIE H HEONPE/IeIeHHbIE
CHCTEMBIL. JJIeMEHTapHbIE IIPe0OPa3OBaHUs CHCTEM 1-10, 2-TO M 3-TO THIIOB. DKBHBAIICHTHOCTD CHCTEM pH
9JIEMEHTAPHBIX MPe00pa3OBaAHHUSIX.

Tema 2. Merox I'aycca peleHust CHCTEMBI JIMHEHHBIX ypaBHeHwmil. IIpsMoi xon Merona I"aycca.
O6parupiii xox Meroma laycca. Crymenuarble cucremsl. MccieoBaHmHe CTYNEHYAaTOH CHCTeMBI Ha
COBMECTHOCTD H OIIPEIEIICHHOCTD.

Pasznen 2. Matpuunas anreGpa.

Tema 1. Marpunpl. Crnenwnanbuble BHAL Marpull (HyjleBas, HpsMOYIONbHAs, MaTpHIa-CTPOKa,
MaTpuIa-cronbel, CTyneHyaras, KBajpaTHas, JHaroHaJIbHas, TPEyroyibHas). Omeparin Ha MaTpPHIAMH.
TpancrionupoBanye MaTPHIBL, Y MHOXKEHHE MATPHIIBI HA YHCII0. CII0KEHHE U BEIMHTAHHUE MATPHL.

Tema 2. VYmuoxenue wmatpur. Csoiictsa onepamuii (KOMMYTATHBHOCTE, aCCOIIMATHBHOCTD,
JuCTpHOYTHBHOCTE). KomMMyTaTop JiByX KBagpaTHbix Marpuil, CBS3b CIOKEHHS M YMHOMKEHUS MaTpHIL C
TPaHCIIOHUPOBAHHEM.

Tema 3. OGparumble (HeBBIPONIEHEbIE) MaTpHITEL. MeTox [aycca HaxokneHHst 06paTHOl MATPHIEL

Tema 4. ITepecranosku. VinBepcuu. YeTHble U HEUYETHBIE IEPECTAHOBKH. Curaarypa nepecTanoBKH.
Orpezenurens ksaapaTHol Marpunsl. CBolcTBa onpeaemareneii. DopMya pasioxKeHus OIIPEJICTIUTES T10
cTpoke uim crondiy. Onpezenurens Banaepmona.

Tema 5. Muropsr Matpuubl. Onpesienenue panra MaTpuisl. HeM3MEHHOCT paHra HpH sIeMeHTapHbIX
IpeoOpa3oBaHUsIX MaTPHLBL. BhIMuC/IEHHe paHra MATPHILBI METOIOM OKaHMIIAIONIHX MHHOPOB | C [IOMOIIIBIO
dIIEMEHTAPHBIX npeoOpasoBanuil (Meron I'aycca). Marpuia CHCTEMBI U pACIIMPEHHAS MATPHIA CHCTEMEL
Teopema Kponekepa-Kanemmu.




Tema 6. Kpurepuii onpeneneHHOCTH CHCTEMBI JIMHEHHBIX YpaBHEHMI ¢ KBaJ[PATHOH MaTpuIiei.
Ilpasuno Kpamepa. AnreGpamdeckue IONONHEHHs 2/1eMeHTOB Marpuibl, Haxoxenue o6parHoit MaTpPHUIIBI
METO/IOM [IPUCOEJIUHCHHOM MAaTpuibl. MaTpHuHbIi METOH pElIeHHs CHCTEMBl C OJHHAKOBBIM YHCIOM
YPaBHEHUH ¥ HEM3BECTHBIX. MaTpuuHbIC YpaBHEHHUSL.

Paznen 3. BexropHas anreOpa.

Tema 1. Bexropa Ha III0CKOCTH ¥ B POCTpaHCTBe. JleKapToBa CHETEMa KOOPAMHAT (Ha mmockocTH
B nipoctpancTse). Koopausats! Bekropa. Berucienne KoopauHaT BEKTOpa 10 H3BECTHBIM KOOPAHHATAM €ro
Ha4aJia ¥ KoHua. Mozyiis BeKTOpa 1 €ro BEMHCIIEHHE B KoOp/mMHaTax. JIMHeHEIe omeparyy Haj BEKTOpaMH
(YMHOXKCHHE HA YHCIIO, CIOXKEHHE M BblUATAHME). [IpaBHIIO TPeyroisHuKa M HPaBHIIO NapaLIENorpaMma.

Brruncnenue B KoopauHarax.
Tema 2. Crxangproe mnpowusBeleHHe BEKTOPOB (HA IIIOCKOCT
CKaJBIpHOTO mnpoussejgeHus. CraujapTHble ©Ga3uchl HA ILIOCKOCTH

4 B 1npocTpanctse). CpoiicTea
B IIPOCTpaHCTBe. Brruncienue

CKaJFIPHOI'O IIPOM3BEACHHS B KOOPAHHATAaX., Brruncienue YTIOB MEXAY BCKTOPAMH C IOMOIILBIO CKaJIsIpHOTO

IIPOU3BEICHHS.

Tema 3. BexropHoe npousBe/ieHue BEKTOpOB B nipocTpancTse. Ipa
pyku. IlpaBele m JneBble Tpoiiku Bekropos. CBOHCTBA BEKTOPHO
AHTHKOMMYTATHBHOCTh. BEIUMCIIEHHE BEKTOPHOIO NPOM3BEIECHUSA BEKTO
CUMBOJIMIECKOr0  ompefenurend.  Brorucnenne — mmomazedl  (Tpe
MHOTOYTOJIbHHKA) € IIOMOIIBIO BEKTOPHOI'O POU3BEICHHUSL.

Tema 4. CwmernanHoe npousBeneHHE TPeX BEKTOPOB B HPOCTP
CMEIIAHHOIO MPOM3BEJCHHSA. BpIUMCICHHE CMEIIAHHOTO IIPOM3BE/EE
KOMINIAHAPDHOCTH TPOMKH BEKTOPOB. BbIuucieHne 00BLEMOB ¢ IOMOI
(TpeyroapHas NHpaMHIA, TapaUIeIIEHIIE)N).

CEMECTP 2

Pasyien 4. JIunelinele BEKTOPHbIE IPOCTPAHCTBA.

Tema 1. AxcuoMmbl jmHelHOro mpocrpancTa. IlpuMeps! JHH
IOAIPOCTpaHcTBa. M30MOphH3M THHEHHBIX IPOCTPAHCTB.

Tema 2. JluneitHo 3aBUCHMBIE U ITMHEWHO HE3aBHCHMBIE CHCTEMB]
JIMHEWHOT0 TIPOCTpancTBa. Pasnoxenue BekTopa o 6asucy. JInneitnas o6
Matpuna nepexona ot ogHoro 6asuca k apyromy. CBoiicTsa MATpPHIIEI TIE]

Tema 3. [IpocTpancTBO pelleHHH JTHHEHHON OJHOPOIHON CHCTEM
cucrema peutenait. Cxema nocrpoenust ®CP. Obiee pemenne muHeitHo#
OOG1ee perenye IMHEHHONH HEOJHOPOJHON CHCTEMBL.

Pasznen 5. EBKIUIOBEI IpOCTpaHCTRA.

Tema 1. Axcrnomel cxkansipHOTO IIpon3sBeenus. OnpeneneHue eBKI
Komm-Bynsxosckoro. Mozyis BEKTOpa M yroi MeK/y BeKTOPAMH.

Tema 2. Oproronaibibie 1 OpTOHOPMHpPOBaHHbIE Ga3uckl. OpTOre
KOOp/IMHAT BEKTOpPa B OPTOTOHAILHOM H B OPTOHOPMHPOBAHHOM 0a3n
Oasuca.

Pasnen 6. Jluneiinsie omepaTopsbl.

Tema 1. Onpenenenne u IpUMePEI THHEHHBIX OMEPATOPOB. MaTp
Casi3b MEXKly MaTpHIIAME OIIEpaTOpa B PasHbIX Gasucax M MaTpHIeH nepe

Tema 2. CoGcrBeHHBIE BeKTOpa H  COOCTBEHHBIE
XapakTepuCTHYECKHH MHOTOUICH,
JIHHEHHOTO olepaTopa.

Tema 3. CamoconpsKeHHBIE JTHHEHHBIC ONEPATOPH] B €BKIHI0BOM

MaTpuIipl. Jlaronanasanys caMoconpsbKeHHOro oneparopa. CylecTBoBal

13 COOCTBEHHBIX BEKTOPOB.
Pasnen 7. bunuueHHbIe U KBapaTHYHBIE (OpMEL

Tema 1. Onpenenenne Gumuneiinoit popmer. Marpuna 6unuHeitHo;
MEXCLy MaTpuuaMu OuimHeHHOH (OpMBI B pasHbIX 0asucax W MaTpHI
Orimneiinpie Gopmel. Kpanparuunsie Gopmel. Matpuia kBagpaTHaHoi

o TIIPOHU3BCIACHHUSL:
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3HAT
CxeMa HaXOXIOEHUS COOCTBEHHE

ui1o Oypasunka. IIpaswiio npasoii
JIUHEHHOCTD,
POB B KOOpJMHATAX C IOMOIIBIO
YrONbLHHKE, — IapajuieliorpaMma,

aHCTBE. I'eoMeTpuyeckuii cMbICI
s B Koopaumartax. IIposepka
IO CMEIIAHHOTO IPOM3BEINCHHUS

CHHBIX 1npocTpaHcTB. JluHelnbie

BEKTOPOB. basuc u pasmMepHocTs
0JI0YKA ¥ PAHI' CUCTEMBI BEKTOPOB.
hexoza.

bl ypaBHeHHH. OyHaaMeHTaIbHAs
OJTHOPOJTHOM CHCTEMBI YPaBHEHHIA.

Z0Ba mpocTpadcTBa. HepareHcTBo

)HAJIBHEIE MaTpulbl. Haxoxenue
icax. Ilporecc oproronanuzanuu

HIla oIeparopa B JaHHOM Oasmuce.
X0/J4.

ICHASA  JIMHEHHOTO
IX BEKTOPOB.

oIeparopa.
Juaronanusanus

npocrpancTee. CUMMETPHYECKHE
HHE OPTOHOPMUPOBAHHOTO Oasuca

i1 hopMEI B ranHoM Gasuce. CBszp
el nepexona. CHMMETpHYECKHE
)PMBIL.




Tema 2. Merox Jlarpamia HpuBe/eHHs KBajpaTHIHOLN (GOpMBI K KaHOHHYECKOMY BHy (CyMMme
KBaJ[PaTOB).

Tema 3. Ilpuesenue KBajparuuHOM (GOPMBI K KaHOHHYCCKOMY BHAY METOAOM COOCTBEHHBIX
BEKTOPOB. 3aKOH MHEPIHH KBaJPaTHIHEIX (OPM.

Tema 4. 3HakoonpeeNeHHbIE KBa/[PATHIHEIE (OPMEL Kpurepuit Cuiibsectpa.

Tema 5. IlpuBesienue obmero ypaBHeHus KPHBO 2-ro TOpsIAKA Ha TUIOCKOCTH K KaHOHHYECKOMY
Buty. Kiaccuukanus KpuBBIX 2-r0 nopsjika. Beipoxienmsie KpuBble. KaHOHMYECKHE ypaBHEHHs ILIHIICA,
runepooIbl 1 napabonsl. CBOMCTBA KPHBBIX 2-10 HopAIKa.

Tema 6. IlpuBenenue o6wero ypapHeHus MOBEPXHOCTH 2-TO MOPSA/KA K KAHOHHYECKOMY BHLY.
Knaccupukarus nosepxuocreii 2-ro nopsixa.

Conep:xanne npakTHIecKuX/1a60paATOPHBIX 3aHSTHIl 0 AHCUMILIHHE

CEMECTP 1

Pazmen 1. CucreMsl JiMHeiHBIX ypaBHeHMii.

Tema 1. DnemenTapHbie peoOpa3oBaHMs CHCTEM.

Pemenue 3anay.

Tema 2. Penenne cucTeM JIMHEHHBIX YpaBHEHUH METOIOM ["aycca.

Pemenue 3amay.

Paspen 2. Marpuunas aaredpa.

Tema 1. Crioxxenue 1 BRIMHTaHHE MATPHII, YMHOKCHIE HA YHCIIO

Pemenne 3anau.

Tema 2. YMHOXEeHUE MaTpHII,

Pemenue 3amay.

Tema 3. Beruucienne oGpaTHO# MaTpHITE METO0M I'aycca.

Pemenue 3agay.

Tema 4. IIpoBepka YeTHOCTH M HEYETHOCTH nepecTaHOBKH, Brrumciienne onpeenureneit 2-ro u 3-ro
MOpsANKOB. Brayiciienune onpenenuTeneii BEICIIMX MOPSIKOB 110 (GopMyIe pasioxkeHusL.

Pemenue 3amay. _ | -

Tema 5. Beluucienwe padra MarTpuIbl METOIOM OKAMMIISIOIIMX MHHOPOB M C IIOMOINbIO
QJIEMEHTapHEIX IIpeoOpa3zoBaHuUi.

Pemenue 3angau.

Tema 6. Pemenue cucreM nuHeHHBIX ypaBHeHHH 110 npasuny Kpamepa. Brraucnenne o6parnoii
MaTpHIEL. Pemenne MaTpHYHBIX YpaBHEHHI.

Pemmenue 3amauy.

Pasjen 3. Bekropuas anredpa.

Tema 1. Jluneinpie oneparuy Haji BEKTOpaMH.

Pemenue 3anau.

Tema 2. Boiuncienue cKaspHOro NPOU3BENIEHAS BEKTOPOB. BruucieHue YIJIOB.

Pemenue 3amau

Tema 3. Borunciienue BEKTOPHOTO IPOU3BE/IEHHS BEKTOPOB. Brramcienue TUTOIIA/ICH.

Pemmenue 3amau.

Tema 4. Brrdaucnenue CMEMIAHHOTO NPOH3BENCHHUS BekTopoB. Ilposepka Tpex BekTopoB Ha
KOMILJIAHAPHOCTE. Brrunciienne 00LeMoB. '

Pemenue 3amau.

CEMECTP 2

Paspen 4. Jluneiinbie BeKTOPHBIE MPOCTPAHCTHRA,

Tema 1. [IpoBepka akCHOM JIHHEHHOTO IPOCTPAHCTRA. Hzomopdusn

Pemenne 3amau.

Tema 2. PasmepnocTs 1 6asuc npocrpancTsa. Marpuia nepexoJa.

Pemenue 3amay. , '

Tema 3. IlocTpoenue GyHmaMeHTANBLHON CHCTEMBI PCIICHUIA H HaXOJKICHHE 00IIEro peleHus
CHCTEMBI JINHEHHBIX YPaBHEHUH (OXHOPOHOM M HEOJHOPOTHOH).

=9




Oazuca.

BEKTOPOB.

Paznen S. EBKIAI0BEI NPOCTPaHCTRA.

Tema 1. IIpoBepka aKCHOM CKIAPHOIO IPOH3BEICHHS.
Pemrenme 3anay

Tema 2. Haxoxaenue KOOpMHAT BEKTOPA B OPTOHOPMHPOBAHHOM

Penienue 3a1ay.

Paspen 6. JInneiinpie oneparopsl.
Tewma 1. ITocTpoerye MaTpHITHI IMHEHHOTO OIIEpaTOpa B JAHHOM 6
Pemenue 3amau.

Tema 2.Haxox/ienne cCOOCTBCHHBIX 3HAYCHUH M COGCTBEHHBIX BEK
Pemenue 3ay1aq,

Tema 3. Jlnaronanusanusi CAMMETPHYECKOH MATPHIIBL

Pemrenne 3amay.

Pa3pnen 7. Bunaneiinbie u KBagpaTuanbie GopMbl.

Tema 1. Marpuria OunuHeitHoi GopMel.

Pemenune 3anauy.

Tema 2. IIpusejienue KsapaTuyHOi HOPMBI K KAHOHHYECKOMY BH
Pemenue 3amau.
Tema 3. Ilpusenienne KBafparuaHOil GOPMBI K KAHOHUIECKOMY BH

Pemenue 3amau.

6azuce. OproroHanu3anus

d3HcCe.

TOPOB.

1y MeTojioM Jlarparmka.

Y METOJIOM COOCTBEHHBIX

Tema 4. Mccnenosanue kBanpaTudHoN (GOpPMBI Ha 3HAKOOTIPE/IEIICE

Cunbsectpa.

Pemenue 3amay.

HOCTB C HOMOIIBIO KPUTEPHS

Tema 5. Tlpusenenue ypaBuenus KpuBoii 2-ro IOpsi/Kka K KAHOHUYECKOMY BHTY.

Pemrenue 3anau.

Tema 6. TlpuBesienne ypaBHEHHS TTOBEPXHOCTH 2-T0 HOPSIIKA K Ka OHHYECKOMY BUJLY.

Pemenue 3anau.

S. OBPA3OBATEJIBHBIE TEXHOJIOI' MU

B npenopmaBamuu  aumcnmmuasl - «JIuHeiinas anrebpay

HCITONIB3YIOTCS  pa3sHooOpasHLie

00pa3oBaTeNbHBIC TEXHOJIOIWH KaK Tpaj{IMOHHEBIE, TaK U C [IPUMEHCHHEM AKTMBHBIX M HHTEPAKTHBHBIX
METOJIOB 00YYeHHSI.

AKTHBHEBIE H HHTCPAKTHBHBIC METObI OGYLIGHI/I}I i

— HHTEPAKTHBHBIC JIEKIHH (110 BCEM TeMam);
— JHCKYCCHH (II0 BCEM TeMaM).

ol

i

6. OHEHOYHBIE CPEICTBA JUISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IPOMEKYTOYHOU ATTECTAIMHA ITO HTOI'AM OCBOEHMS JUCIHUAILINHBI 1
YYEBHO-METOJWYECKOE OBECIIEYEHUE CAMOCTOSITEJILHOMN PABOTEI

CTYJAEHTOB
CEMECTP 1

Texymmi KOHTPOJIb YCIIEBAEMOCTH

Peiirunr-konrpoiis 1 (Cucrembl JMHEHHBIX YPaBHeHui)
Kaxas cucrema IMHEHHBIX YpaBHEHMI HA3LIBACTCS OIPEIEICHHOM?
Mosker niu oiHOpOAHAS CHCTEMA IMHEHHBIX YPABHEHHI SBIATHCS ITGCOBM@CTHOI‘/’I?
Moryt 14 JBe 5KBHBAJIEHTHBIC CHCTEMBI JIMHEHHBIX YPABHCHUH HMETh:

a) pa3HOe YHCJIO yPaBHEHHI;
0) pa3Hoe YHCIIO HEU3BECTHAIX?

CKONBKO CYIIECTBYET PasIHYHbBIX THIIOB JJIEMEHTAPHBIX IPE0GPA3OBAHMIT CHCTEMBL?

B yeM 3akmiouaetcs METOM IIOCNCAOBATECIIBHOTO UCKITIOUCHHS HBH3$60THBIX?

B 4em cocrout cyts MeTosia I'aycea pelenys cucTeMbl TMHEHHBIX YPaBHEHHIA?



7. Onesure MAKCHMANLHOE YHCIIO apU(METHICCKUX AeHCTRH, HEOOXOJMMBIX JUISl PELIEHHS CHCTEMBI

3x3 merozmom I"aycca.
8. Kaxas crcreMa THHEHHBIX YpaBHEHHH HA3LIBACTCS CTyIeHYaToH?

9. Kax 110 cTyneH4aToMy BHJly CHCTEMBI OTPE/IEIHTE, IBJISETCS JI OHA: COBMECTHOMH? OlIpeIeTICHHO?

10.B 4yeM 3aKii0YaeTcss reOMETPHUYCCKHH CMBICT CHCTEMEI Tpex
HEH3BECTHBIMH?

Peiirunr-konTposs 2 (MaTpuunas anred

1. TlepeuncimTe crienuuansHbIe BIIbI MATPHII, KoToprie Bam u3BecTHEL

JIMHEHHBIX YPaBHCHHH C Tpems

pa)

2. Kaxumu J0JDKHBI OBITH pasMeph! IByX MATPHIL, YTOOBI HX MOXHO| OBLIO: &) CIIOKHTH; §) BEIECTS, B)

NEPEMHOMKHTE?

3. SlBnsercs nu onepaius yMHOKEHHS MaTpHI 8) KOMMYTaTHBHON? ) acCOUAaTHBHOL?
4. VYMHOXEHHIO Ha KAKHE CIICIHAILHBIE BUIBI MaTpHIL COOTBETCTBYIOT 3JIeMEHTAPHEIC IPe0Opa3oBaHust

Hal CTPOKaMH MaTPHI[bI?
5. UTo Ha3bIBACTCS CUIHATYPOH IIEPECTAHOBKH?

0. OueHHTe MaKCHMAIBHOE YHCIO apUMETHYECKHX JICHCTBHI, HEOOXOMMMBIX JUIST BBIYHCICHMIS

OIPE/ETHUTENs 4-T0 HOPSIJIKA HETIOCPEACTBEHHO 110 OIIPE/IEIICHHIO.
7. Yemy paBeH onpeeuTeNb IPOU3BEACHHS BYX MaTpHI?

8. TlomcumraiiTe KOJIHYECTBO MHHOpPOB 1-10, 2-ro u 3-ro TIOPAAKOB 1Tt MATPHIIBI pa3zMepa 3x4.
9. HW3sMenuTCS J1M ONPEIEIIUTETD MAaTpPHIIEL, €CJTH B HEl MOMEHATh MECTAME CHAYANIA JIBE CTPOKH, a 3aTEM

JiBa crojidna?
10. Yto Takoe TpancnonupoBaHHas Marpuna’?

Pefitunr-konrpoas 3 (BexropHas anre a)
1. Yro ma3piBaeTcs craHapTHEIM GA3HCOM HA IIOCKOCTH (B mpocTpancTBE)?

2. B yeM 3aKmoyaercs KpuTepHii KOMIUTAaHAPHOCTH TPEX BEKTOPOB?
3. SlpnseTcs M1 onepanys BEKTOPHOIO YMHOKEHHS KOMMYTAaTHBHOM’?

4. Kak ¢ IoMoIpio CKaJISipHOTO MPOH3BEACHHUS HAHTH IPOEKIHIO BEKTOPA HA MPAMYIO?

5. Kaxas Tpoiika BEKTOpOB Ha3bIBAETCS NpaBoH, a Kakas — JIEBOH?

6. Kax BbIPasuTh ycioBHE KOJUIMHEAPHOCTH IBYX BEKTOPOB, 3a/[aHHEIX CBOMMH KOOPIHHATAMH, Yepe3

paHr MaTpuIs?

7. B 4em 3aKI0YaeTCS FeOMETPHYECKHIt CMBICIT CMEIIAHHOTO IPOU3BE/ICHHS TPEX BEKTOPOR?
8. Kax 110 Tpem HEKOMILTAHAPHBIM BEKTOPAM IIOCTPOHTE TPOHKY TOAPHO OPTOTOHANBHEIX BEKTOPOB?

9. YeM OTIHYAETCS NPABHIIO TPEYTONBEHEKA OT TIIpaBHJIa IIAPAIIENIOrp
10. 3anmumnre TabmuIly BEKTOPHOIO YMHOMKEHHS BEKTOPOB CTaHIapTH

Ma?
ro Gasuca B IPOCTPaHCTBeE.

IlpomexyTounas ATTECTAUMS IO HTOraM O0CBOCHHSI MU CIHILTHIL] (3K33MBH)

KoHTpos1bHEBIe BONPOCH K 9K3aMeny
1. Cucremsl MHEHHEIX ypaBHeHuit. DiieMeHTapHEbIE npeoOpazoBams
2. Meron I'aycca pemenus clHCTEMbI JIMHEHHBIX ypaBHEHHUH.

CHCTCMEI.,

3. Omnepauuu Hax MaTpuIlaMu (CIOXEHYE, BEIYHTAHHE, YMHOXKEHHE HA YHCIIO).

4. Ymuoxenue marpuir. CBoifcTsa omepariit.
5. OO6patHast MaTpHIA H €€ BEIYHCICHHE METOIOM I"aycca.

6. IlepecranoBku. Currarypa. Onpeelurens MaTpuusl. Onpenenuresy 2-ro U 3-ro nopﬂnKbB.

7. CaoiicTa onpenenuteneit. Paznoxenue mo CTpoKe U cToudIry. Onp
8. Munops! M paHr MaTpHIBL MeTo OKalMITIONTHX MHHOPOB,
9. Beluncnenne panra MaTpHIbI ¢ ITOMOIIBIO DIIEMEHTAPHBIX IIpeobpa:
10. ITpasumno Kpamepa pelenust cHeTeMbl JTHHEHHBIX YPaBHEHHUH.
11. Metox o6paTHOH MaTPHIIE PEINEHHS CHCTEMBL

12. PenieHye MaTpUYHBIX YpaBHEHMIL.

13. Jlnneinbie onepanuy HaJi BEKTOpaMH.

14. Cxansproe npoussenenue BekTopos. Onpezeenue, CBOMCTEA ¥ BEI
15. BexropHOe Ipou3BeieHre BEKTOPOB. Onpenenenne, CBOWCTBA H BEI

16. CMemannoe npousBeIeHHe BEKTOPOB. I'eomeTprueckuit cMbIC U B

enenurens Banjnepmonya.

30BAHHH.

YHCJICHHC B KOOPOHHATAX,
YHCICHHE B KOOpAUHATAaX.
LIYHCIIEHHUC B KOOpJIHHATAX,
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CamocrosTeabnas pabora cryaenTon

Tunosoii pacuer 1 (CHeTeMb JHHEHHBIX YPABHEHHI H MATPHIbI)

Peuts cucteMy Tpex ypaBHEHM ¢ TPEMSI HEH3BECTHEIMH:

Peunth cHCTeMy YeTBIpex ypaBHEHMI ¢ YeThIPbMS HeH3BECTHBIMH:

Berqucimits onpenenmTens 5-ro mopsixa;
Haiitu panr matpungr:

JlaHbl TPH MaTPHIBI DPa3sNMYHBIX pasMepoB. YkasaTh Bee [1apbl MAaTpHIl, KOTOPHIE MOJKHO

TEPEMHOXKHTE U HAHTH 3TH IIPOM3BENCHHUS.

.

Tunosoii pacuer 2 (Bexropnan aaredpa)
JlaHb! YETHIpe TOYKH HA IUIOCKOCTH. Tpebyercs: a) nmaiit nepumerp YETBIPEXYTOJIbHEKA; 0) HaliTh
ILJIOIIA/b YETEIPEXYIONLHUKA; B) HAHTH €T0 YIIIbL.
Jlasbl ueThIpe TOUKM B HpoCTpaHCTEE. Tpebyerca: a) waiitn mmomans monHol OBEPXHOCTH
UpaMHJIEL; 0) IUIOCKHAE M JIBYTPAHHBIE YIIIBL, B) 06BEM ITHPAMUIBL.

CEMECTP 2

Texymuii KOHTPOJIBL yeneBaeMocTH

Peiirunr-konrpoas 1 (JInneiinbie BEKTOPHbIE IPOCTPAHCTBA)
ChopmymHpoBaTh aKCHOMBI JTHHEHHOTO IPOCTPAHCTBA.
MoryT s usomMopdubIe NmHeiHEIe IPOCTpaHCTBA HMETH Pa3IHYHyO pa3sMepHOCTh?
Mozxer s 6a3uc JmHelHOrO MpocTpancTBa CONEPaKaTh /[BA OIMHAKOBEIX BEKTOpA?
Kak MoxHO onpesienuts ckanspHoe npousse/eHne B IPOCTPAHCTBE MHOTOUIEHORB?
Kax cszansr Mesxny co6oit pasmepst MaTPUIBI OZIHOPOHOM CHCTEMBI THHEHHbIX YpaBHEHMIH, ce panr
U PasMEpHOCTh IPOCTPAHCTBA PEIICHHH?
B uem oTimuHEe 0PTOHOPMHPOBAHHOTO 6a3Hca OT OPTOrOHAJIBHOTO Gasuca?
Kakyro pasMepHOCTs MOXET HMeTh JIMHEHHAs 06O0JIOuKA TPEX HEHYJIEBBIX BEKTOPOB JIMHEHHOTrO
pocTpancTsa? _
Mosker 1 omHOpOAHAS CHCTEMA JTMHEHHBIX YPaBHEHHH UMETh JIBe PA3IHYHBIX ()YHIAMEHTATBHBIX
CHCTEMBI pellieHHH?
Yemy paBHa pazMepHOCTH THHEHHOTO IPOCTPaHCTBA BCEX BEPXHETPEYTONBHBIX KBAAPATHBIX MaTPHI]
4-ro nopsiaka? rJ’
SIBIISICTCS I MHO3KECTBO BCEX KBAJIPATHHIX TPEXWICHOR THHEHHE

IIPOCTPAHCTBOM?

PeliTunr-konTpous 2 (Juneiinbie onepaTqu)
B kakom 0asmce mpoctpaHcTBa MHOIOUYIEHOB MaTpulia orneparopa audbdepeHiuponanus uMeer
Haubouee mpocTol Bu? T
Kakyie JIeHCTBHST MOYKHO TIPOM3BOMUTE ¢ JTHHEHHBIME orepaTopamMu’?
SBIsieTCS TH ONePAIUsT YMHOKEHHUS JIMHEHHBIX ONepaTopoOB KOMMYTATHBHOMH ?
Kax cesa3anbl mexmy coGolt MaTpumpl JHHEHHOro OICpaTopa B pa3sHBIX Oasucax ¢ MarpHieit
nepexona?
Kaxue cobcrBennble BekTopa nmeer ONEpaTop INPOCKTHPOBAHHS Ha 38JAHHYIO IIPSAMYIO B TPDEXMEPHOM
MIPOCTPAaHCTBE?
IIpuBenute npumep muueiinoro oneparopa, KOTOPBIH HE HMEET COOCTBEHHBIX BEKTOPOB.
YeMy paBeH OTpeIeNHTeNb MATPHITBI, €CIIH OJIHHM H3 ¢ COGCTBEHHLIX 3HAYCHUH ABIsteTCs ancio 07
Kakas 3a1a4a Ha3pIBaeTCS MaroHaIH3aIMeH THHEHHOTO OII€paTOpa U BCETa JIK OHA HMEET PEIleHHE?
Moxer Jin TuHeRHEIIH OIIepaTop B TpexMepHOM TIPOCTPAHCTBE HE UMETh COOCTBEHHBIX BEKTOPOB?

.Kaxue coGeTBenHBIE BekTOpa HMeeT omeparop mapepeHnpoBatis: a) B IIPOCTPAaHCTBE

MHOTOYWICHOB; 0) B IPOCTPaHCTBE OECKOHEYHO (G epeHIIpyeMbIX QYHKIHIA?

PeiiTuar-konTpoas 3 (kBaaparuunbie Gopmbl, KPHBLIE U HOBEPXHOCTH 2-T0 OPSIAKA)
Kakoe MakcuMabHOE 9MCITO PA3IMYHBIX YIEHOB MOXKET CoNepKaTh KBa(paTHamas HopMa OT YeThIpex
NICPEMEHHBIX ?

Mosxker u MaTpuIta KBagpaTuaHO# GopMbI GHITH TPEYTOJILHOM (He IaroHaIbHOM)?
Kax cBs3ans1 Mex 1y co60if MaTpuIs: KBagpaTHanoi (opmbi B pasupix Gasucax u MaTpHIE IIEPex0/1a?
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17.

18.
19.
20.
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22,
23.
24.

. OproroHanbuble M OPTOHOPMHPOBAHHBIE 0Oasuchl.  Haxosx

. Oproronayusaius 6asuca.
. Onpezienenre U MpUMEPHI JIHHSHHBIX OLIEpaTOpPOB.

Kakas maTpuIia Ha3pIBaETCS OPTOrOHANBHO#?
Ha xakoit u3BecTHOM 1ponenype ochosan meron Jlarpamia IPUBE/ICHHUS KBaJIpaTHIHOH (QopMBI K
KaHOHHYECKOMY BHIY?
B KkaKoM paszjieiie MaTeMaTHYECKOro aHAIA3a IPHMEHAETCS KPUTEPHil Cunsgectpa?

K Kaxomy TuIly OTHOCHTCS KpHBas 2-I0 HOpS/KA, SCITH MaTpuna ee KBaJpaTHIHOH (OpMBI UMeeT
HYJIEBOH OIpe/IeNuTeNb? '
HeM oTIMYarOTCS KAHOHAYECKHE yPABHEHHS OIHOIIOJOCTHOTO 1 JABYIIOJIOCTHOI'O TUIIEpOOJIOHI0B?
IlpuBesure npuMep YpaBHEHHMs, KOTOPOE CONEPIKHT HE MEHEE TPeX WICHOB M OHIpEJeseT B
IIPOCTPAHCTBE I1apy IEPECEKAIOIMHXCS [IIIOCKOCTEIH.

- Kax no-nipyromy HaspipaeTcs HoBEpXHOCTH rMIIEpGOTHYECKOro apaboomna?

IpomexyTOUHAN ATTECTAIMS N0 HTOAM 0CBOEHHS M CLHILIHHLI (3Kx3amen)
KoHTpoabusie Bonpocs! k 9K3amMeny
Onpenenenue juEEHHOr0 NpocTpancTBa. [IpHMEpH! JIHHEHHBIX IPOCTPAHCTB.
JIuneitnsie noanpocrpancTsa. M3oMophusM MHHEHHEIX IPOCTPAHCTB.
JIMHEHHO 3aBHCHMBIC ¥ JIMHEHHO HE3aBHCHMBIE CHCTEMBI BeKTOpOB. JInneitnas o6omouka.
Basuc u pasMepHOCTh TMHEHHOrO pocTpaHcTBa. Pasnoxenue BEKTOpa 1o H6asucy.
Marpuua nepexona ot ofHoro 6asuca k gapyromy. Coiictsa MATpPHIIB! IIEPEXO/IA.
IIpocTpancTBo pemennii JIMHEHHON OHOPOIHOM CHCTEMBIL DyH/IaAMEHTAIBHASL CHCTEMA PEIICHAH 1
CXeMa ee HaXxO0XKJICHHS.
OG1ee pemenne IMHEHHOM 0JHOPOIHOMN 1 HEOJTHOPOJHOH CHCTEM JTMHEHHBIX YpaBHEHHH.
AKCHOMBI CKaJISIPHOTO TIPOU3BENCHHS. EBKITHIOBEI IPOCTPAHCTEA.
Hepagercrso Koum — Bynsixosckoro. Mozyis Bektopa 1 yrom Mexry BEKTOpPaMH.
}TIGHHG KOOpJMHAT BEKTOpa B

OPTOHOPMHPOBAHHOM Oazmce.

Marpuna oneparopa B naHHOM Gasuce. CBsi3b MEKIY MATPHIAME 1epaTropa B pasHeIx Oazmucax.

. CobcrBeHHble 3HAYEHHMS! W COOCTBEHHBIE BEKTOpPA JIMHEHHOTO nepaTopa. XapakTepHCTHUYECKHH

MHOIOUWIEH.
Cxema Hax0x/IeHHs COOCTBEHHBIX BEKTOPOB. JlHArOHAIM3AIHS TMHEHHOr0 oreparopa.
Jmaronanusanus caMoconpsnKEHHOTO JTMHERHOTO OIIePaTOpa B EBKIIHI0BOM IIPOCTPAHCTBE.
bununeiinsie popmel. Marpuna Gunmneiinoit gopmer. CBs3b Mex MaTpHLIAMH OMITHHEHHOH (HOPMEI
B Pa3HEIX Gasucax. J'

IIpuBesenue kBafpaTHYHOM (OPMBI K KAHOHHIECKOMY BHLY METOJIOM Jlarpamxa.

Mertoz coBCTBEHHBIX BEKTOPOB IIPHBENCHAS KBAPATHIHOH (POPMBI K KaHOHHYECKOMY BH/IY.

3aKOH MHEPIHH KBaJAPATHYHBIX (OPM.

3HakoonpereneH ble KBaapaTaunbie Gpopmer. Kpurepuii Cunsectpa.

IIpuBenenue o6IMeEro ypaBHeH s KPHBOM 2-T0 TOPS/KA K KAHOHHY CKOMY BH]TY.

Knaccuuxanus KpuBBIX 2-ro mopsaaKa.

Knaccudukanus nmoBepxHocteii 2-ro mopska.

CaMocTosiTeIbHAS paGoTa CTY/ICHTOB
Tunosoii pacuer 1 (Jluneiinbie npocrpancrea)

B TpexmepHOM mpocTpaHcTBE 3amaHbl JBa Gasmca W KOOP/MHATEL HEKOTOPOro BEKTOpA B MEPBOM
Oasuce. Tpebyercss HalTH KOOPAMHATHI JaHHOTO BEKTOpa BO BTOPOM 0Oasmce ABYMs crocobamu:; a)
HEIIOCPENCTBEHHO PEIIHB CUCTEMY YPABHEHHH; 0) C IOMOILBIO MATPHILBI IIEPEX0JIA OT IIEPBOTO Gasuca
KO BTOpPOMY.
B maruMepHOM TpocTpaHCTBE 3amaHsl Tpu BekTopa. TpeGyercs: a) TIPOBEPHTH JIMHEHHYIO
HE3aBUCUMOCTD 5TOH CHCTEMbI, BEMHCIIMB PaHT COOTBETCTBYIOIIEH MATPHIEL; 6) OPTOrOHATH30BATE
JAHHYIO CHCTEMY BEKTOPOB.
3ajana HeOJHOPOJHAS CHCTEMA TPEX JIMHEHHBIX YPAaBHEHMIl C [ATHIO HEH3BECTHEIMEL Tpebyetcs: a)
HalTH (QYHAMEHTAIBHYIO CHCTEMY PELICHHH COOTBETCTBYIOLIEH OIHOPOJIHOH CHCTEMBI; 0) HalTH
YacTHOE pELICHHE JIAHHOW HEOJHOPOJHOH CHCTEMBI; B) HalTH ofwee pemieHHe JaHHOM
HEOJHOPOJHOH CHCTEMBL.
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Tunosoii pacuer 2 (JIuneiinbie onepaTopsl H KBaAPATHIHbIE bopme)

- B TpexMepHOM NpOCTpaHCTBE 3ajaHbl JBa IMHEHHBIX oneparopa (omeparop MPOEKTUPOBAHMS Ha

3allaHHyIO IUIOCKOCTb M ONEPATOp IPOSKTHPOBAHUSA HA 3aJaHHYIO IpPsIMYI0). TpeGyeTcs cocTaBHTE
MaTpHIBl 000MX OIEPAaTOPOB B CTAHAAPTHOM (asHce, a TAKKE HANTH Bce COOGCTBEHHBIE BEKTOpa H
COOCTBEHHBIC 3HAYCHHSI.

Haiitit coGCcTBEHHBIE BEKTOPA U COOCTBEHHBIE 3HAYECHHS MaTPHIbL 3-TO TOPSJIKA U JHATOHATH30BATD
9Ty MaTpHILy.

3amana KpajparHuHas (OpMa OT YETHIPEX ITePEMEHHBbIX. Tpebyercs: a) uccmenoBars ee na
3HAaKOONPE/ETICHHOCTh ¢ IIOMOIBIO Kputepusi CuitbBecTpa; 6) npHBecTH ee K KaHOHHYECKOMY BH]TY
MerozoMm Jlarpamka.

IIpuBecTr ypaBHeHHE KPHBOH 2-I0 OPSIKA Ha IIOCKOCTH K KaHO HYECKOMY BHIY U IIOCTPOHUTH 3Ty
KPHBYIO.

lToBepxHOCTE 2-T0 OPSIKA B IPOCTPAHCTBE 3a11aHA CBOMM ypasHenueM. TpeOyercs onpenenuts tum
9TOH IMMOBEPXHOCTH.

QoH [ OIICHOUHBIX CPE/ICTB VIS IPOBEAEHHS ATTECTAIMH YPOBHS >POPMHPOBAHHOCTH KOMIIETEHIIHIA

00YAIOUIMXCSL 110 IMCIUMILTAHE O(POPMIIETCS] OT/IEIBHBIM TOKYMEHTOM.

7. YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBE

7.1. KuuroodecneueHHOCTD

CHHEYEHHUE TUCHUAIIJIMHBI

HanmenoBaHue TuTEpATYpHI: I'on KHHUI'OOBECIIEYEHHOCTD
aBTOp, HA3BAHHUE, BUJI H3J[AHU, M3MaHAS | KomauecTBO 9K3eMIUBIPOB | Haimume B oleKTpommoi
H3NaTCIBCTBO u3/1aHui B OubmoTeke 6ubmorexe Bul'Y
Bnal'V B COOTBCTCTBJ'IH c
®I'oC BO
1 2 3 4
OcnoBnas ureparypa
1. UrmaToukuna 2017 http://www.studentlibrary.
JLA., Anrebpa i reomeTpun ru/book/ISBN978590687
[OnexTponnsiii pecype]: Yuebuoe 9929.html
nocobue. / Urnaroukuna JILA.,
Huxudoposa A.B. - M. :
IIpomereit, 2017. - 44 ¢. - ISBN
978-5-906879-92-9
2. Jluneiinas anreOpa u 2015 http://znanium.com/catalo

AHAJIATHYECKAS] TEOMETPHSL.
ITpaxktuxym: Y4yeOHoe nocobue /
A.C. Boprakogckuit, A.B.
ITanTenees. - M.: HULl MH®PA-
M, 2015. - 352 c.: 60x90 1/16. -
(Bricmee o6pazoBanue:
baxanaspuar). (neperuier) ISBN
978-5-16-010206-1

g/product/476097

1. OcHoBBI MHHEHHO are6psl 1
AHAJIUTHYCCKOU TeOMETPHH:
Yuednoe nocobue / Hlepmmes B.I.
- M.:HUIT UTHOPA-M, 2017. - 168
c.: 60x90 1/16. - (Beicuee
obpazopanue: bakanaspuar)
(O6noxka. KBC) ISBN 978-5-16-
005479-7

Hononaurensuas aureparypa

2017

http://znanium.com/catalo
g/product/558491




2. Jluneiinas anrebpa B mpuMepax
U 3ana4ax: YueOHoe rmocodue /
boprakosckuii A.C., [TanTenees
A.B., - 3-e m3x1., crep. - M.:HHUL]
HH®PA-M, 2015. - 592 c.: 60x90
1/16. - (Bricinee obpasoBanme:
bakanaspmar) ISBN 978-5-16-
010586-4

2015

http://znanium.com/catalo
g/product/494895

3. Anronos B.1.,

Juneiinas anrebpa u
AHAJIMTHYECKAs TCOMETPHSL.
Omnopuslit KOHCIEKT
[DnexTponnEIi pecype] : yuel.
nocobue / B.M. Auronos, M.B.
Jlarynosa, H.W. Jlo6koga, 10.]1.
Maxcumos, B.M. Ceménos, 10.A.
XBaros. - M. : IIpocnexr, 2015. -
144 c. - ISBN 978-5-392-16893-4

2015

http://www.studentlibrary.
ru/book/ISBN978539216
8934.html

7.2. lepuoanueckue M3 AHUS

1. Ycnexu maremarnyeckux Hayk, xypuan PAH (kopmye 3, ayn. 414

7.3. UnTepHET-pecypehb

http://window.edu.ru/
. http://www.exponenta.ru/

3. http://allmath.com/

b —

8. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JIN

Jist peajiM3aniy aHHOM UCIUIUIAHBL KIMEIOTCS CIIENHMAIbHEIE II0M

ICIMITJINHBI

CICHMS JUISI IIPOBE/ICHUSI 3aHSI THI

JICKIIHOHHOI0 M IIpaKkTH4eckoro tuma. Ilpakruyeckue paGOTHI MPOBOJSTCS B NaGOPATOPHH UHCICHHBIX

MeToJI0B (405-3).

llepeyens MCIOB3YEMOTO IMIIEH3HOHHOTO TIPOrPaMMHOT0 00ECIICHEHHS:

1. Microsoft Excel
2. Maple




Pabouyro mporpamMmy COCTaBHIL: @
K.(.-M.H., 3aB.kadenpoit @Aull bypxos B./I.

PenensenT (mpencraBuTenb paboToHATENs):
3aMecTUTeNb qupekTopa o passuruio OO0 «banancy Koxun A.B.

IIporpaMma paccMoTpeHa i 0go0peHa Ha 3acenanun Kapenpst @Aull
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TMICCKON KOMUCCHH HallpaBJICHHUA

B. Kapenpoit ®Aull bypkos B./I.




JIACT HEPEYTBEPKAEHUSI
PABOYEH MPOT'PAMMDI JIMCLIUIIIMHBI

Pa6ouast nporpamma omobpena ma yueOHBII 1oj1

IIporoxon 3aceanus xadempnr Ne oT roja

3aBenyronmii kKadeapoii

Pabouas nporpamma oo6pera Ha yueOHBIH 1oy
ITporoxon 3acenanus kadeapsr Ne oT rozua
3asenyronuii kadenpoi

Pabouas nporpamma oio6pena Ha y4eOHBIH Tox
IpoToxon 3acenanus kadempnsr No oT roja

3aBenyronuii Kadeapoi

Paboyas mporpamma oo6pena Ha y4eOHBIi ro/1

ITporokon 3acemanus kapeapsr Ne oT rojga

3aBenyrommid kKadeapoi

Pabouyast nporpamma omoGpena Ha yueOHBIH rof

IIporokon 3acenanns xadepor No oT roxa

3aBenyromuii kadepoii
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«JIMHEMHA S AJICEBPA»

1ATHKA W KOMIBIOTEPHBIE HAYKHY,
HaHcax» (GaxanaBpuar)

OcHoBanue
Homep BueceHbl ©3BMEHEHHs B YacTh/pas/ensi Hcnonuurens — p——
i u 0 Nl
U3MEHEHHs paboueii mporpaMmel 5[0} P HTER IR

3ace/laHus Kade/ o)
1
2
3

3aB. kagenpoii

/ B.J1. Bypkos




