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2. MaTepunanbHo-TexHMn4Yeckas 6a3a, MHPOPMaALMOHHbIE TEXHOI0MNN,
nporpamMmmHoe obecnevyeHne n MHHPOPMALMOHHbIE CMPABOYHbIE CUCTEMDI



l.HepequL NVIAHUPYEMBIX pPE€3yabTaToB oﬁyqe}mﬂ o AMCHMIIJINHE, COOTHECCHHBIX C
IJIAHUPYEMBIMH PE3YJIbTATAMHU OCBOCHUS IPOIrPpaMMbI

Hucuurmuimaa b1.5.20 «OcHOBBI nMHEWHOW anreOpbl M aHATUTUYECKOW T'€OMETPHUI»
o0ecneynBaeT OBIAICHUE CICAYIOIIMMU KOMIIETEHIIUSIMU:

Kon HanMeHnoBanue KOMIIETEHIIUNA Kox srama HanMmenoBaHue dTama 0CBOCHUSA
KOMITCTCHIIMH OCBOCHHS KOMITCTCHIIH
KOMITETCHITHH
CITOCOOHOCTHIO TPUMEHSITh Cnoco6HOCTh
3HAHHS B 00JIACTH aKKyMYJIHpOBaTh U
COLMAJIbHBIX, T'YMAaHUTAPHBIX U CUCTEMATU3UPOBATH 3HAHUS B
OIK-1 SKOHOMHWYECKUX HAYK, OIK-1.1 00J1IaCTH COLIMANIbHBIX,
nH(OpMATHKHU U T'YMaHUTapHBIX U
MaTEMaTHYECKOTO aHaIn3a 1A OKOHOMHUYECKUX HAYK,
peLIeHUs TPUKIaIHbBIX nH(pOpMaATHKU U
npodhecCHOHANIBHBIX 3a1a4 MAaTEMATUYECKOI0 aHAIN3a

B pesynbrare 0CBOCHUS AUCIUIIINHBI Y CTYACHTOB JIOJKHBI OBITH CHOPMUPOBAHBI:

OTO/T Kon stama PesynbraTe! 00ydeHus
) OCBOCHUS
KOMITCTCHIIUU
OIIK-1 CJIeYIOIINX 3HAHWM:

® | ICTOYHHKOB 0a30BBIX 3HAaHMH B 00JIACTH  COLHMAJILHBIX,
IYMaHUTapHbIX U OSKOHOMHUYECKMX HAyK, WHQPOPMATHUKH U
MaTEMAaTUYECKOI0 aHAJIN3a;

® | OCHOB B 00J1acTH 3HaHHUM B 00JIACTH COLMANIBHBIX, FTyMaHUTAPHbIX
U HKOHOMHYECKHUX HayK, HHGPOPMATUKH M MaTEeMaTHYECKOIro
aHaJIN3a;

® | BOBMOXKHOCTEH  HCIOJB30BAaHUS ~ CPEICTB  BBIYUCIUTEIHHOMN
TEXHUKH B MPO(HEeCCHOHATBHOMN IEATETbHOCTH;

® | OCHOBAa COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH (cOopa,
00paboTKH, XpaHEHUS U Tepeaadyr HHPOPMaIlN) ¥ TeHICHIIUSIMH
UX Pa3BUTHUS;

® | ompeneneHuil, TeopeM, MOAX0A0B K PEIIEHHIO 3a7ay U3 OCHOBHBIX
pa3ziesioB BhICUIEH MaTeMaTUKH;

® | OCHOBHBIX TEHJCHIUH pa3BUTUS DKOHOMHKH, OOYCIOBICHHBIX
B3aMMOCBSI3bI0 M B3aUMO3aBUCHUMOCTBIO  SKOHOMHUYECKHX
IIPOLIECCOB;

CJIeYIOIIUX YMEHHUI:

® | BBISIBIISITh MCTOYHUKM 0a30BBIX 3HAaHUH B OOJIACTH TEOPUHU
PETHOHOBENEHHUSI M MEXIYHAPOJHBIX OTHOIIEHHH, BceoOmend u
OTEUECTBEHHON wucTOpHM, Treorpaduu, 5SKOHOMHMKH, IIpaBa,
KYJIBTYPBI ¥ TUTEPATyPhl PETHOHA;

® | UCTIONB30BaTh COBPEMEHHbIE WH(POPMALMOHHBIE TEXHOJIOTUH B
poeCCHOHAILHONW JIeATEIbHOCTU M B BBINOJHEHUM aHaIu3a
MOJTYYCHHBIX Pe3yJIbTaTOB;

® | BJaAeTh MNpHUEMaMu pPAaOOTBI C COBPEMEHHBIMH THIIOBBIMHU
nmakeTamMy npukiIanHeix nporpamm (MS Excel, MS Word u MS
Access), o0ecrneynBalIIUX MIMPOKUE BO3MOXKHOCTH 00pabOTKU
uH(popMaIuy;

® | BIAJCTh KyJbTypOH MaTeMaTU4eCKOro MbIIIICHHUS;




® | peliaTh THUIOBbIE MaTeMaTHMYECKUE 3a/layd, HCIOJb3yeMbIe MpPH
pereHun podecCHoHaATBHBIX 3a/1ay; HCIIOJIb30BaTh
MaTeMaTHYEeCKUN SI3bIK M MaTeMaTHUYeCKyl) CHUMBOJIMKY MpHU
MTOCTPOCHUH YKOHOMHUYECKUX MOJIEIICH;

® | OPUEHTUPOBATHCS B OKpY’Karomen HKOHOMHYECKOM
JNEUCTBUTENBHOCTH, TOHMMATh TMOCHEACTBUS MNPUHUMAEMbBIX
SKOHOMHUYECKHUX PEIICHUH Ha BCEX YPOBHSIX XO35HCTBOBAHNS,

® | ompeneniaTh ~ HEOOXOIMMBbIE  3HAHMS U1 TNPUKIATHBIX
PErHOHAIIBHBIX MCCIICTIOBAHUH.

CJIeAYOIINX HABBIKOB:

® | moucka W OTOOpa HWCTOYHHKOB O0a30BbIX 3HAHUN B 00JIACTH
COIIMAIBHBIX, TYMAaHUTAPHBIX W  JKOHOMHYECKHX  HayK,
MH(GOPMATHKU ¥ MaTEMATUYECKOTO aHAIN3a;

® | HAyyHOrO aHaliM3a HKOHOMHYECKHX TpoOJeM U MPOIECCOB,
HABbIKAMU TPAKTUYECKOTO HCIONIb30BaHUS 0a30BBIX 3HAHHHA U
METOJIOB MaTEMATHKH U TYMaHUTAPHBIX HAYK.

2.00beM U MeCTO aQUCHUILIMHBI B cTpyKType OI1 BO

Hucuumumaa B1.b. 20 «OcHoBbI JIMHEHHON anreOpbl M aHAIUTHYECKOW T'€OMETPHM»
otHOocuTcsl K 0azoBoit wactu OIl BO, usywaercs B 3-m cemectpe, 00IIas TPYIOEMKOCTh
mucuuIuinHbl coctaBisieT 2 3E / 72 akanemuueckux/ 54 acTpOHOMHUYECKUX Yaca, B TOM 4ucie 36
aKaJeMHuecKnx/27 acTpOHOMUYECKUX YacoB KOHTAKTHOM pabotel (18/13,5 wacoB nekmuii, 2
yaca nabopaTopHbIX pabotT, 16 /12 yacoB mMpakTHUECKUX 3aHATHI), 36 akageMHYecKHX yaca
CPC.

OcBoeHue JUCHMIUIMHBI ~ ONUPAETCS HAa MHUHMMAJIbHO  HEOOXOOUMBIM  00BbeM
TEOPETUYECKUX 3HAHUN MaTeMaTWKH, a TaK)Ke Ha NMPUOOPETEHHbIE paHEee YMEHUS M HaBBIKU B
o0JIaCTH MCIIOJIb30BAHUSI MAaTEMaTHYeCcKOro ammapara, (GopMupyeMble MaTeMaTHUYECKUMU
JUCHMILTMHAMH B KypCe CpeIHEN LIKOIbI.

dopMa IPOMEKYTOYHOU aTTECTALUN — 3a4ET.

3.ConepxxaHue M CTPYKTYPa M CUMILIHHBI

O0beM AMCHUIIMHBI (MOAYJIsA), Yac. ®DopMa TeKylero
KonTaktHast paGora KOHTPOJIS
HaumeHnoBanue Tem ol0yvaronuxest ¢ ycrneBaeMocTu®,
Ne n/m 2
(pa3neJioB) Bcero npenoaasarejemM CP MPOMEKYTOYHOMI
10 BUJIAM Y4eOHBIX 3aHATHI aTTecTaluu
Ja JP | m3 | KCP
METOJ KOOPAUHAT
Tema 1 A an 4/3 1/0,75 17/(5) 2/51’ o, T
MPSIMA S HA TITTOCKOCTH 4/3 1/0,75 1/0 2/1,
Tema 2 75 5 o
B3AMMHOE PACIIOJIOXXEHUE | 4/3 1/0,75 1/0 2/1,
Tema 3 | psvipix 75 5 0,T
CUCTEMBI JIMHEMHBIX 4/3 1/0,75 1/0 2/1,
Tema4 | ypABHEHMIA 75 5 0
MATPUIIBI
Tema 5 11 4/3 1/0,75 17/2 2/51, KP
OINPEAEJIMTEJIN
Tema 6 JEJIATE]I 4/3 1/0,75 17/2 2/51, o.T
OBPATHBIE MATPHULIbI 4/3 1/0,75 1/0 21
Tema 7 75 5 ’ 0
PAHI MATPULIbL. TEOPEMA | 4/3 1/0,75 1/0 21
Tema 8 | KPOHEKEPA-KATIEJUIU 75 5 0]
Tena 9 MATPUYHORE 4/3 1/0,75 | 1/0,75 2/1, T
eMa 9 | \OENMPOBAHUE 5 0,




O0beM TMcHUNIMHBI (MOYJIs1), Yac. dopMa TeKkyLIero
KonTakTHas padora KOHTPOJIA
HanmenoBanme TeM o0y4yaruuxcs ¢ ycneBaemMocTu®,
Ne m/m o
(pa3neJioB) Bcero npenoaaBareyemM CP MPOMEKYTOYHOM
10 BUJAAM Y4eOHBIX 3aHATHH aTTeCTAIUU
J JP | m3 | KCP
OBLIMI METOJI PELLIEHUS 4/3 1/0,75 1/0 21
Tema 10 | CUCTEMBI IMHEMHBIX J75 5 ’ (0]
YPABHEHMIA
Tema 11 BEKTOPHA AJITEBPA 4/3 1/0,75 17/(5) 2/51, 0.T
COBCTBEHHBIE UHCJIA 1 4/3 1/0,75 1/0 2/1,
Tema 12| cOBCTBEHHBIE BEKTOPBI 75 5 0
Tena 13 KBAJIPATUYHBIE ®OPMbI 4/3 1/0,75 17/(5) 2/51, o.T
JIMHUU BTOPOI O ITOPAIKA 4/3 1/0,75 1/0 2/1
Tema 14 ? 75 5 ’ (0]
ITPSIMASI U TIJNIOCKOCTD B 4/3 1/0,75 1/0 2/1,
Tema 15 | pOCTPAHCTBE 75 5 KP
Tena 16 JIMHEWHBIE 3AJAUA 4/3 1/0,75 1/0 2/1, O.T
ema OINITUMUBALIIUN 75 5 )
TEOPUS JIBOMCTBEHHOCTH | 4/3 1/0,75 1/0 2/1,
Tema 17 75 5 (0]
CUMINIEKC-METO/] 4/3 1/0,75 | 1/0,75 2/1,
Tema 18 5 (0]
3auér B
IIpomexyTouHas aTTecTaIus MUCBMEHHO-YCTHOMN
hopme
18/13, | 2/1,5 | 16/ 36/
Bceero: | 72/54 5 12 27

*- hopmvl mexyugeco konmpons ycnesaemocmu: onpoc (0O), mecmuposanue (T), konmponvras paboma (KP),
xonnoxeuym (K), acce (3), peghepam (P), oucnym (/I) u op.

Coaep:xanue TUCHUIJIMHBI (MOXYJIs1)

TEMA 1 METOA KOOPIUHAT

AHanuTudeckas reoMeTpus Ha IUIOCKOCTH. HampaBieHHbIe OTpe3KH Ha OCH, JIMHEHHBIE Ollepaluu
HaJg HUMH. JlekapTOBBI KOOpIMHATBl Ha NpsAMOW M miockocTd. IlpocTeiimme 3amaum aHamTUTHYECKON
TE€OMETPHH: PACCTOSIHHE MEXTy IBYMS TOUKaMH, JIeJIeHHE OTpe3Ka B 3aJaHHOM OTHOIICHHH.

TEMA 2 TIPAMAS HA TINIOCKOCTHU

Paznuunble BUIBI ypaBHEHHS MPAMOM Ha IUIOCKOCTH: YpaBHEHHE NPSMOH C YIJIOBBIM
K03 GHULIMEHTOM; YpaBHEHHUS! NpPAMOW, MPOXOXAINEH 4Yepe3 AaHHYI0 TOYKY B JaHHOM HAalpaBlICHUU;
ypaBHEHHUE TPAMOI, MPOXOIAIIel yepe3 JBE NaHHbIE TOYKM; ypaBHEHHE HpAMoOil B orpeskax. OOrmiee
ypaBHEHHe MpsIMOH U ero uccienoBanue. IlocTpoenue npsiMoi o ero ypaBHEHHUIO.

TEMA 3 B3ANWMHOE PACIIOJIOKEHUME ITPAMBIX

Omnpenenenne yria MeXAy ABYMsS HpPSMBIMU. YCIOBHE INapajuIENbHOCTH INPSIMBIX. YCIOBHE
MEePNEeHANKYIAPHOCTH MpsMbIX. MccnenoBaHue B3aMMHOTO PAcHOIOKEHHUS Map MPSAMBIX, 3aJaHHBIX
o01muMu ypaBHeHUsIMH. Toduka nepecedeHus! mpsMbIxX. PaccTosHue OT JaHHOM TOYKH J0 AaHHOH MPsSIMOii.
TEMA 4 CHUCTEMBI JIMHENHBIX YPABHEHUI.

JluneiiHoe ypaBHEHHWE, ONpEAENCHUE peleHNs] JTUHEHHOTO ypaBHEHHUS. PaBHOCHMIIBHOCTH
JMHEHHBIX ypaBHEeHUH. [IpoTHBOpEeUMBEIC M TpUBUAIBHBIE YpaBHeHHA. OOIINI BUJ peILICHNs] YPaBHEHHA.

Cucrembl JIMHEHHBIX YpaBHEHUH: oIpenaesieHue, npumepbl. CBOHCTBA CHCTEM YpaBHEHMM:
COBMECTHOCTb, HECOBMECTHOCTB, ONPEAETICHHOCTh, HEOIPEAEIIEHHOCTh. AHAJIOTUS C HCCIEIOBAHUEM
B3aMMHOT0 PACIIOIOKEHHUS IBYX MPSIMBIX HA TUIOCKOCTU. YacTHBIE U 001ee peleHusl.

OKBHMBAJIEHTHOCTh CHCTEM, 3JIEMEHTApHBIE MPeoOpa30BaHUs, COXPAHSIOLINE SKBUBAJICHTHOCTD
cucteM. MeToa MCKIIIOYEHUsI HeM3BeCTHHIX (MeTon ['aycca). OCHOBHBIE IIary, NpsiMON U OOPaTHBIA XO[
MeTona. Tpu BapuaHTa 3aBeplIeHHMs MNpsMOro xozxa Mertoaa laycca: a) cuctemMa COBMECTHas H
olpezeNieHHas, 0) cucTeMa COBMECTHAs M HEOTIpEIeICHHAsT; B) CUCTEMa HECOBMECTHASI.

TEMAS MATPUIIBI




Martpurpl, omnepalyy HaJ HAMH U MX CBOICTBA: CIIOKEHHE MAaTpHIll, YMHOXXEHHUE MaTpHUIbl Ha
YHUCIIO, TPAHCIIOHUPOBAHUE MATPULL.

[IponsBeneHre MaTpwil: YMHOXEHHE MAaTPUIBI CTPOKHM Ha MATPHUILY-CTOJIOCI, YMHOXXCHHE
MaTpHLbl HA CTONOEL; YMHOKCHHE CTPOKHM Ha MaTpHUIly; YMHOKEHHE MAaTpHL. YCIOBHS CYLICCTBOBAHUS
npousBeAeHus MaTpull. CBOICTBA onepalil YMHOKEHUSI MaTPULL.

Bo3BeneHue marpuipl B CTENEHb, YCIOBUE CYIIECTBOBAHUS CTENEHUM MaTpHLbl. MaTpuyHBIA
MTOJTMHOM (MHOTOYJIEH).

TEMA 6 OIIPEJEJIMTEJIN

ITonstue onpenenurens Marpubl. GopMyIbl IJIs1 BEIYUCICHUS ONPEAETUTENEH 2-T0 U TPETHETO
nopsinkoB. CBoticTBa ompenenuters. [lepectanoBku. O6mas Gpopmyna sl BEIYUCICHHS ONIPEIeTUTEIICH.

@opmynsl Kpamepa i pelleHuss CUCTEM JIMHEMHBIX ypaBHEHM. lCcCieloBaHUE CHCTEM C
ONPENEIUTEIEM, PABHBIM HYIIO.

MuHOpBl ¥ anreOpandecKue OTONHEHHUS, WX CBA3b C OIMpEeIeNnTeNieM MaTpuilpl. Teopema
Jlarumaca. BerauciieHue onpeenurencii MeTOI0M Pa3lIoKEHHUs MO CTPOKE UIIM CTOJOILY.

TEMA 7 OBPATHBIE MATPUIIbI

OOpaTtHass MaTpuma: OIpe[esieHue, YCIIOBHE CyIlecTBOBaHMA. llpucoennHeHHas MaTpuIa.
AJNTOpPUTM BBIYHCIICHHSI OOpaTHO MaTpHIlBl. Permenne cucTeM JIMHEHHBIX YpaBHEHUH ¢ UCITOJIb30BAaHUEM
o0paTHOW MaTpHIIbL.

TEMA 8 PAHI' MATPULIBL. TEOPEMA KPOHEKEPA-KATIEJIJIN

PaHr MaTpuIs! u ero cBoicTBa. ANTOPUTM BBIYHCIICHHS paHTa MaTpuibl. VccienoBanue cuctem
JIMHEWHBIX YpaBHEHUN C UCMOJb30BaHuEM Teopembl Kponekepa-Kanemu.

TEMA 9 MATPUYHOE MOJEJINMPOBAHUME

Monens JleoHThEBa — MOZIETH MHOTOOTPACIEBON AKOHOMUKH. CxeMa MeXOTpaclieBOro OaiaHca.
Marpuna npsmbix 3arpar. OcHOBHasi 3afada MeKoTpacieBoro Oananca. [IpOJyKTHBHOCTH MOJIENH
JIeonTtneBa.

TEMA 10 OBIIUI METO/I PELLIEHUS CUCTEMbBI IMHEWMHbBIX YPABHEHUIA

OpHOponmHBIE M  HEOJHOPOTHBIE CHCTEMBl JIMHEHHBIX ypaBHeHWH. CBOHCTBA MHOXECTB
pELICHU OMHOPOAHBIX M HEONHOPOAHBIX cucTeM. DyHAAMEHTAIBHAS CUCTEMA PELIECHUN OJHOPOIHOMN
CHUCTEMBbI JIUHEWHBIX YPABHEHU.

basucHerii mMuHOp Marpumpl. ba3ucHble W CBOOOJHBIC HEHW3BECTHHIC. ba3ncHOe perieHue.
CrtpyKTypa 00IIero peneHusi HeoTHOPOIHOM cuCTeMBI. CBSI3h OOINX PENICHUA HEOTHOPOIHON CUCTEMBI
JUHEWHBIX YpPaBHEHHH M COOTBETCTBYIOILEH €W NPUBEICHHON OJHOPOJHOM CHUCTEMBI JIMHEHHBIX
YpaBHEHUI.

TEMA 11 BEKTOPHAS AJITEBPA.

BexTopbl Ha MIOCKOCTH U B MPOCTPAHCTBE: ONpeeNeHHe, MapauIeIbHbIN epeHoC, PaBEeHCTBO
BekTOpoB. Kinaccel paBHbIX BekTOpoB. KosnHeapHble M KOMIUIaHapHble BeKTOpbl. Onepauuu Hax
BEKTOpaMH M MX cBoicTBa. KoopnumHaTtel BekTopa. [lekapToBa crucTeMa KOOpPAMHAT B IMPOCTPAHCTBE.
Panmyc-BekTOphI: B3aMMHOOTHO3HAYHOE COOTBETCTBUE MEXKAY TOUKaMHU M HAaNPaBJIEHHBIMU OTPE3KaMHU.

JIuHeHO 3aBHUCHMBIE CHUCTEMBI BEKTOPOB M MX CBOMCTBAa. JIMHEMHO HE3aBUCHMBbIE CHCTEMBI
BEKTOPOB M UX CBOWCTBA. PaHT m 6a3uc cucTeMbl BEKTOPOB. Pa3ioxkeHne BeKTopa o 6asucy.

JluHeiiHble TMPOCTpaHCTBA: ONpe/elieHHe, TMPUMEPHl. N-MEPHBIH BEKTOP M BEKTOPHOE
npocTpaHcTBO. Pa3MepHOCTh U 0a3uc BEKTOPHOTO MPOCTPAHCTBA.

JluneliHas 3aBUCUMOCTh M CHUCTEMBI JIMHEHHBIX ypaBHeHHHA. CBs3b paHra MaTpHIbl ¢ 0a3ucoM
CHCTEMBI BEKTOpOB. TeopeMa O paHTe MaTpHIIBI U €€ CIIEACTBUS.

TEMA 12 COBCTBEHHBIE UNCJIA U COBCTBEHHBIE BEKTOPBI

Jluneiinsie oneparopsl. Marpuia auHelHOTO oreparopa. COOCTBEHHBIE 3HAYESHUSI M COOCTBEHHBIE
BEKTOpa JIMHEHHBIX OMEpaTOPOB. XapaKTEPUCTUUECKOE YPaBHEHUE JIMHEHMHOIO onepaTopa.

CpoiicTBa cOOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB JIMHEWHOTrO omeparopa. [lpuBencHue
MaTpHI[bl IMHEHHOI0 ollepaTopa K JuaroHaibHOMY BUy. JInHeiiHas Moienbs oOMeHa.

TEMA 13 KBAJIPATUYHBIE ®OPMBI.

Ilonstne xBagpatudHOW (OPMEI. MaTpHIHO-BEKTOPHBIM BHUJI KBaJpaTHYHOU (hop™mEI.
Kanonunueckuii Bl KBaJApaTUYHONH (OpPMBI. 3aKOH WHEPIUH KBaapaTHUHbIX (Gopm. I[lojoxkwurenbHo n
OTPUIIATENILHO ONpeeiicHHbIE KBaapaTnyHbie popmbl. Kputepuit CunbBectpa.

TEMA 14  JIMHWUK BTOPOI'O ITOPAJIKA.

Ommnc. Kanonmueckoe ypaBHeHwe smunca. KoopaumHatsl (OKYCOB d3JUIMIICA H - €0
skcrieHTpucuteT. OOmmMiA BUJ ypaBHEHUS JJutunca. PasmuyHble BHUIBl ypaBHEHHS OJIUIMICA U
COOTBETCTBYIOIIME UM PACIIOJIOKEHHUS DIUIUIICA Ha TIIOCKOCTH.

7



l'unepbona. Kanonmyeckoe ypaBHeHue runepOonsl. KoopauHatel (OKycoB THIEpOONB U
ypaBHeHHe ero acuMNToT. OCHOBHON HPSMOYTONBHUK THIiepOosl. OOmuii BUA ypaBHEHUS TUTIEPOOITHL.
PasnuuHbIe BUABI ypaBHEHHS THUIEPOOJBl W COOTBETCTBYIOIIME WM PACIONOXKEHHUS THIEepOONsl Ha
wiockoctu. OOpaTHas MPOMOPIMOHANIbHAS 3aBUCUMOCTh KaK YaCTHBIN ClTydai TUIepOoIIbL.

[Napabona. KaHonmueckoe ypaBHeHue mnapabonsl. Koopaunater ¢okyca W ypaBHEHHE
TUPEKTPUCH mapabonpl. OOt BUI ypaBHEHHS MapaOoibel. PazmudHble BUABI YpaBHEHUS MMapadobl U
COOTBETCTBYIOIIIE UM PACIIONIOKEHHS MapaboIbl Ha MIIOCKOCTH.

TEMA 15 TUIOCKOCTD U ITPSIMAS B ITPOCTPAHCTBE

CkansipHOE TIPOM3BEACHNE BEKTOPOB M €T0 CBOWMCTBA. BhIpakeHUe CKAIIPHOTO TIPOU3BEACHUS B
NEeKapTOBBIX KoopanHaTax. HeoOxoamMoe M J0CTAaTOYHOE YCJIOBHE OPTOTOHAIBHOCTH BEKTOPOB.
HopmanbHeliif BekTop npsMoii (Ha MIOCKOCTH) M MIIOCKOCTH (B MPOCTPAHCTBE).

OcHOBHBIE BHIBI YpaBHEHHUS IUIOCKOCTH B TPOCTPAHCTBE: OOINee YypaBHEHHE; ypaBHEHHE
IUIOCKOCTH B OTpe3Kax. YCIOBUS MapajuIe]bHOCTH W TEPIEeHANKYISIPHOCTH IBYX IUIOCKOCTEH B
MIPOCTPAHCTRBE.

VYpaBHeHHsI TIPSAMON B MPOCTpPaHCTBE (pa3iuuHble (OPMBI: OOIIME; KAaHOHUYECKUE, YpaBHCHHS
MPSIMOH, TIPOXOAIIEH dYepe3 JBE TOYKH). YCIOBHSA MApaUICIbHOCTH W TEPIEHANKYISIPHOCTH JIBYX
MIPSIMBIX B TIPOCTPAHCTBE.

TEMA 16 JIMHEWHBIE 3AJJAUM OTITUMM3ALN

Cucrema nuHENHBIX HEpaBEHCTB. JIMHEHOE MporpaMMHUpOBaHKE: MOHATHE U TpuMepkl. LleneBas
¢byHKIMA w gomycTUMoe MHOXecTBO. CTaHmapTHas 3amada JHHEWHOTO TpOorpaMMHpoBaHus. 1-i
KJIACCUYECKUH TpHMep 3aJadyd JIMHEHHOTO NMpOrpaMMHpPOBaHMS — 3a7ada o pecypcax. ['padumueckuit
METOJI PeIIeHHs CTaHAAPTHOM 3a/1a41 JIMHEHHOTO IIPOTrPaMMHUPOBaHUS.

2-ii KJIacCHYEeCKUH TpUMep 3a/a4yd JMHEHHOTO MPOrpaMMHUpPOBAHHS - TPAaHCIOPTHAs 3ajada.
I'paduueckuit MeTon pemeHns cOaTaHCUPOBAHHON TPAHCIIOPTHOM 3a/1a4H.

TEMA 17 TEOPHS JIBOMCTBEHHOCTM.

JBoiicTBeHHass  3ajjaya JIMHEWHOIO  INPOTrpaMMHUpPOBAaHHA. Teopembl  JABOWCTBEHHOCTH.
DKOHOMHYECKasi MHTEPIPETAIHS PEIICHUS TBOHCTBEHHOM 3a/1a9H.

TEMA 18 CHUMIUIEKC-METO/.

OCHOBHbBIE HJAE€HM CHMIUIEKCHOTO METOJa peIIeHUs 3aJad JMHEWHOTro MpOorpaMMHpPOBaHUS.
Kanonndeckas (popma 3agaum JIMHEHHOTO MPOTPaMMHPOBAHWSI, CBOWCTBA PEIICHUN 3amad JTUHEHHOTO
nporpammupoBanug. OnopHoe pemieHue. YmioBele Toukd. [IpaBmnma cummiexc - merona. J[Be craaum
CHUMILIEKC-MeToa. MTeparus u ee 3Tamnsl.

4.MaTepI/IaJILI TEKYHIEro KOHTPOJIsA yCII€eBaeMOCTH Oﬁy‘lalOlIII/IXCﬂ Hu (l)OH}I OICHOYHBIX
cpeacrs l'lpOMe)KyTO‘lHOﬁ aTTeCTAalluM 110 JUMCIHUIIJINHE

1.1. @®opMbl M MeTOABbI TeKyLIer0o KOHTPOJS YCIEeBAeMOCTH H IPOMEKYTOYHOM
aTTecTanuu

B xone peanuzanuu nucuuiuinHbl «OCHOBBI JTMHEWHON anreOpbl U aHATUTUYECKON T€OMETPUN
UCTIOJIB3YIOTCSI CIEIYIOLINE METO/IbI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH O0Y4arOIUXCs:
- IIPY TIPOBEICHUH 3aHATUH JIEKIIMOHHOTO THUIIA: YCTHBIE OMPOCHI, OLIEHKA ayTUTOPHOM padoThI;
- IpY TIPOBEJICHUM MPAKTUUECKUX 3aHATHUI: YCTHBIE OIPOCHI, OLIEHKA ayIUTOPHOM pPaboTHl,
KOHTpOJIbHAs paboTa.
1.1.2. IIpomexxyTouHas aTTecTarusi IpoOBOAUTCS B (hopme 3adéTa.
1.2. MarepuaJbl TEKyLIero KOHTPOJIS yCIIeBaeMOCTH (KOHTPOJIbHbIE BOIIPOCHI)

1. TlpenMer u MeTOI aHAIUTUYECKON reoMeTpur. HavyanbHble MOHATHUSA T€OMETPUHU.

2. HanpasieHHbIE OTpe3KM Ha ocU. BennunHa HampaBiaeHHOIro oTpe3ka. JInHeiiHble onepanuu
HaJl HaIIPABJICHHBIMH OTPE3KaMH.
JlekapToBBI KOOpAMHATHI HA IIPSIMOM.
JlexapToBBl KOOPAMHATHI HA IIJIOCKOCTH.
PaccrosiHue Mexy 1ByMsl TOUKaMH Ha IJIOCKOCTH.
Onpenenenne KOOpIUHAT TOYKU Ha INIOCKOCTH, AETAIIECH OTPE30K B JAHHOM OTHOILLIEHUHU.
[TpsiMast Ha TUIOCKOCTHU: YPaBHEHUE C YITIOBBIM KO3()(DUITUEHTOM.
[Ipsmast Ha MJIOCKOCTH: YpaBHEHHUE MPSIMOM, MPOXOIAIICH Yepe3 JaHHYI0 TOYKY B JIAHHOM
HaIpaBJICHUM.
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25.
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33.
34.
35.
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38.

IIpsiMas Ha IIJIOCKOCTH: YpaBHEHHUE NIPSIMOM, IIPOXOIAIIEH Yepe3 ABE JaHHbIEC TOYKU.
[IpsiMast Ha MIIOCKOCTH: YpPaBHEHHE NPSIMOM B OTPE3KaX.
Ob1ee ypaBHEHHE MIPSIMOI Ha TNIOCKOCTH U €T0 UCCIIEI0OBAHMUE.

. [TocTpoenue npsiMoil Ha IITOCKOCTH IO €70 YPABHEHUIO.
. Onpenenenue yrina Mexay ABYMs IPSIMBIMHU Ha IJIOCKOCTH.
. Yciiosue nmapajuICJIbHOCTU MPAMBIX Ha IIJIOCKOCTH, 3aJaHHBIX YPaBHCHHUAMHU C YIJIOBBIM

K03 PUITHEHTOM.

VYcnoBue napamieabHOCTH IPSIMBIX Ha TUIOCKOCTH, 33/JaHHBIX OOIIMMH YpaBHEHUSMHU.
VYcnoBue NepneHIuKyIsIpHOCTH MPAMBIX Ha IJIOCKOCTH, 3aJaHHBIX YPABHEHUSMHU C YIVIOBBIM
k03 pureHToM.

VYenoBue nepneH MKy IIpHOCTH MPSMBIX Ha TIIOCKOCTH, 33aHHBIX OOIIUMH YPaBHEHUSIMHU.
HccnenoBanue B3aMMHOTO PAacMONIOKEHUs Map MPSMbIX Ha MJIOCKOCTH, 33JaHHBIX OOIIMMU
YPaBHEHUSIMH.

HaxoxneHne KoopMHaT TOUYKHU MEPECEUYEHHUs IPSMBIX Ha IUNIOCKOCTH.

PaccrosiHue oT JaHHOM TOYKH 10 JAHHOW NPSMOM Ha IUIOCKOCTH.

JIuneliHoe ypaBHEHUWE, ONPENECICHUE PELICHHs JIMHEWHOrO ypaBHEHHsA. PaBHOCHMIBHOCTH
JUHEHHBIX ypaBHeHWH. [IpoTHBOpeunBbIE W TpUBHANbHBIE ypaBHeHHS. OOmMIA BHJ
pelIeHUs] ypaBHEHUS.

Cucrembl IMHENHBIX YPABHEHUN: OIPEJEICHNUE PEIIEHUs CUCTEMBI JMHEWHBIX YPaBHEHU.
CBolicTBa CHCTEM YpaBHEHHW: COBMECTHOCTb, HECOBMECTHOCTb, OIPEIEICHHOCTD,
HEOIPEAEICHHOCTh. AHAJIOIU C MCCIEA0BAaHUEM B3aUMHOIO PACIIONOKEHMSI IBYX MPSIMBIX
Ha IUIOCKOCTH.

OKBHUBAJICHTHOCTh CUCTEM JIMHEHHBIX ypaBHEHUN. DileMeHTapHbIe IPeoOpa30BaHMs CUCTEM,
MIPUBOJAIIME K SKBUBAJICHTHBIM CUCTEMaM JIMHEWHBIX YPABHEHHM.

Meron I'aycca perieHust cucTeM JIMHEHHBIX YpaBHEHUH (METO UCKITIOUEHHUS TIEPEMEHHBIX).
OCHOBHBIE TIary, TPSIMOM M OOPATHBIN X0 METO/A.

Tpu BapuaHTa 3aBepIIeHHUs NMPSMOro Xoaa Mmerona ['aycca: a) cucrema HecoBMecTHas, 0)
CHUCTEMa COBMECTHas U HEONpeeNIeHHas; B) CUCTEMa COBMECTHAs U OIpe/ieJIeHHAs.

Oo01iee 1 4acTHOE pelIeHue CUCTeMbI IMHEWHBIX ypaBHeHuil. [IpuBectu npumep.

Marpuupl, onepanuy HaJ HUMU U UX CBOMCTBA: CIIOKEHHE MATPHULl, YMHOKEHHE MATPHUILIbI
Ha 4MCJIO, TPAHCIIOHUPOBAHUE MATPHII.

[IpousBenenue MaTpuil: YMHOXKEHHE MAaTpPHUIBl CTPOKM Ha MaTpHIly-CTOJNOEl; YMHOXXEHHUE
MaTpHIIbl Ha CTOJIOEL; YMHOXXEHUE CTPOKH Ha MaTPUILy; YMHOXKEHUE MATPHUILL.

VYcnoBus cyniecTBoBaHUs MPOU3BeneHNAs MaTpull. CBOKCTBA onepari YMHOKEHHSI MaTpULL.
Bo3BezneHue MaTpulbl B CTENIEHD, YCIOBUE CYLIECTBOBAHUS CTEIICHU MaTPULIBL.

ITonsitne omnpepenurens marpuubl. POpMyNbl Uil BBIYMCIEHUS OINpPEAEIUTENEH 2-T0 U
TPETHETO MOPAAKOB. CBOWCTBA OIPENEIUTENS.

®opmynsl Kpamepa [u1s pelieHns CHCTEM JIMHEWHBIX ypaBHEHHH. VccnenoBaHne CHCTEM C
OIIPEIEIUTENIEM, PABHBIM HYJIIO.

MuHops! 1 anredpanveckue JONOJHEHMs, UX CBSI3b C ONpelenuTeraeM Marpuibl. Teopema
Jlamnaca. Berurcnenue onpeaenuTeneii METOI0M Pas3ioKeHHs MO CTPOKE UM CTONOILY.
OOpatHast MaTpHIia: ONpeesieHne, yCiIoBUe cyecTBoBanus. [Ipucoequnennas Matpuia.
ANTopUTM BBIYUCICHHUS 00pPAaTHON MATPHUIIBL.

Pemienue cuctem NTUHEHHBIX YpaBHEHHH € UCTIOJIb30BaHUEM OOpAaTHON MaTPHIIBL.

PaHr mMaTpuibl ¥ ero cBocTBa. AJITOPUTM BBIYMCIIEHUS paHra MaTPHIIbI.

UccnenoBanne cucteM JIMHEWHBIX YpaBHEHUH C HMCHOJIb30BaHHEM TeopeMbl KpoHekepa-
Kanemnnu.

Marpuynoe mojnenupoBaHue: Mojenb JleonTbeBa. CTOMMOCTHON MeXOTpaciaeBoil OasaHc.
Marpuna npsiMbIX 3arpar.

Marpuunoe monenupoBanue: moaenb JleonteeBa. [ 1aBHOEe ypaBHeHMe Mozaenu. OCHOBHas
3ajlaya MEKOTpAaciIeBoro OanaHca u ee pemeHue. Marpuia noaHsix 3atpat. [IponykTuBHbIE
MaTpPHIIBI.
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basuchoe pemenne. OqHOPOIHBIE U HEOJAHOPOIHBIE CUCTEMBI TMHEWHBIX YPaBHEHU.
BekTopsl Ha MJIOCKOCTM W B TMPOCTPAHCTBE: OIpPEJEIICHUE, MNapajuIeNbHBI MEepeHoc,
paBeHCTBO BEKTOpoB. Kiaccel paBHBIX BeKTOpoB. KosuimHeapHble W KOMIUIAHApHBIE
BEKTOPBI.

. Onepanuy HajJ BEKTOPAMH U UX CBOMCTBA.
42.
43.

JIunelinple NpoCTpaHCTBA: ONpENEIEHUE, TPUMEPHI.

Koopaunatse! BekTopa. JlekapToBa cUCTEMa KOOpAMHAT B MPOCTPAaHCTBE. Pagmyc-BEKTOpHI:
B3aUMHOO/THO3HAYHOE COOTBETCTBHE MEXKJY TOUYKAMH W HAINPABIECHHBIMU OTpe3Kamu. CBs3b
KOOPJMHAT KOJUIMHEAPHBIX BEKTOPOB.

JIuneliHOo 3aBHCHMBIE CHCTEMBI BEKTOPOB M KX CBOMCTBA.

JInHelHO He3aBHCUMBIE CUCTEMBI BEKTOPOB U X CBOMCTBA.

Panr u 6a3uc cucteMbl BeKTOpoB. Paznoxenne Bekropa mo 6a3ucy.

n-MEPHBI BEKTOP M BEKTOPHOE MPOCTPaHCTBO. Pa3MepHOCTh W 0a3uc BEKTOPHOTO
IIPOCTPAHCTBA.

JIunHeiliHas 3aBUCUMOCTb M CUCTEMBI JMHEWHBIX ypaBHEHHMH. CBs3b paHra MaTpuIbl C
0a31COM CHCTEMBI BEKTOPOB.

JIuneiinble onepartopsl. Martpuiia JIMHEHHOIO OIEPATOpPA.

CoOcTBeHHbIE  3HAYEHHMs] U COOCTBEHHBbIE  BEKTOpPHl  JIMHEWHBIX  ONEpPaTOpPOB.
XapaKkTepucTUYECKOEe YpaBHEHHE JIMHEWHOTO OIlepaTopa.

CBolicTBa COOCTBEHHBIX YHCET M COOCTBEHHBIX BEKTOPOB JJUHEHHOTO OorepaTopa.
KBagpatuunsie ¢opmbel. MaTpuYHO-BEKTOPHBIN BUJ KBaJpaTUYHOMN (bopMmBI.
Kanonunueckuii BUJ1 KBaApaTUYHON (OPMBI.

[TonoXXUTENBHO W OTPHUIATENIBHO OIpeNesieHHble KBaJpaTuuHble ¢opmbl. Kpurepun
3HAKOOIPEIeJICHHOCTH KBaJPaTUYHON (POPMBI.

Ob1ree ypaBHeHHE KpUBOW BTOpOro nopsjaka. OnpeneneHue Buia KpUBOW BTOPOTO MOpsiKa
1o KO3 PUIMEHTaM €€ ypaBHEHUSI.

OxpyxHoCTb: omnpezaeneHue. OOmiee U KaHOHMYECKOE ypaBHEHHs OKpYXHOCTH. Ilpumep
IpHUBeJIeHUS OOIIETO YpPaBHEHUSI OKPY>KHOCTH K KAaHOHUYECKOMY.

Onnunc: onpenenenue. OOmiee 1 KAaHOHUYECKOE ypaBHEeHuUs aiuunca. [Ipumep npuBeaeHus
001Iero ypaBHEHHUS ILIUICA K KAHOHUYECKOMY.

Koopauuatel (OKycoB »diurnca W €ro S3KCUEHTPUCHTET. Pa3nuuHble COOTHOIIEHHS
KO3(QUIIMEHTOB KAHOHMYECKOTO ypaBHEHHUS DJJUIMIICA M COOTBETCTBYIOLIUE UM
PaCIIOJIO’KEHHUS DJUIAIICA HA IIOCKOCTH.

['inepOona: onpenenenue. OOmiee M KaHOHMYECKOE ypaBHEHUs rumnepOosibl. OCHOBHOM
IpSAMOYTOJIbHUK runepoossl. Koopannatel pokycoB runepOoibl 1 ypaBHEHHS €r0 aCUMIITOT.
Paznuunble cooTHOWIEHUS KOI(PHUIMEHTOB KAaHOHWYECKOrO YpaBHEHMsI TUIEpPOONIbl U
COOTBETCTBYIOIIIME WM  pAacHoOJOKEHHs  rumepbonbl Ha  1wiockoctd.  OOparHas
IIPONOPILMOHANIbHAS 3aBUCUMOCTh KaK YacTHBIN ciryyall TUiepOoJIbI.

[Tapabomna: omnpenenenune. OOmee M KaHOHMYECKOe ypaBHeHMsA mapaboibl. [Ipumep
IpHUBeJIEHUs OOIIET0 ypaBHEHHUs apadoJibl K KAHOHUYECKOMY.

KoopaunaTs! BepIinHbl U oKyca napadosibl. YpaBHEHUE TUPEKTPUCH TapadoJIbl.
CkassipHO€ ITPOU3BEEHUE BEKTOPOB U €0 CBOMCTBA.

BeipakeHue CKalspHOTO MPOM3BEACHUS B JEKapTOBBIX KoopauHaTax. HeoOxommmoe u
JIOCTaTOYHOE YCJIOBHE OPTOTOHAIBLHOCTH BeKTOpoB. HopmanbHbIM BekTOp mpsiMOd (Ha
IJIOCKOCTH) U TJIOCKOCTH (B MMPOCTPAHCTBE).

OO61iee ypaBHEHUE MIIOCKOCTH B IPOCTPAHCTBE. YPaBHEHUE IIIOCKOCTH B OTPE3KaX.

VYcioBus napajuleIbHOCTH U NEPIIEHAUKYSIPHOCTH JIBYX IUNIOCKOCTEN B MPOCTPAHCTBE.
OO6mue ypaBHeHMsI HpsIMOM B mpocTpaHcTBe. KaHOHWYeckuWe YypaBHEHHsI NOpPSMOM B
IIPOCTPAHCTBE. YPAaBHEHMS MPSAMOU B IPOCTPAHCTBE, IPOXOAAIIEH Yepe3 ABE TOUKHU.
VYcnoBus napaimiebHOCTH U IEPIIEHAUKYIIPHOCTH ABYX MPSAMBIX B IPOCTPAHCTBE.

VYcinoBus napajuleIbHOCTH U NEPIIEHANKYISIPHOCTH MPSAMOM U IIIOCKOCTH B IIPOCTPAHCTBE.
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70.
71.

72.
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74.
75.
76.

71

JIuneliHoe mporpaMMHUpOBaHUE: IMOHATHE U NpUMeEphl. JIMHEHHbIE 3a7aud ONTHUMM3ALUU.
CucTtembl TMHEMHBIX HEPABEHCTB U UX T€OMETPHUECKHE 00pasbl.

I xnaccuyeckuii mpuMep 3a1a4u JTUHENHOTO IPOrPaMMUPOBAHUs — 3aJ1a4a O pecypcax.
CranmaptHass Qopma 3a1aud JMHEWHOTo MporpaMMupoBaHus. OOIacTb JTOMYCTUMBIX
peleHuii 3a1auu, 1eneBas QyHKIMS 3aJaul JMHEHHOTO MPOTrPaMMHUPOBAHMUS.

AnropuT™ rpadudyecKoro MeTo/ia peleHus 3a1a4 JMHEHHOTo IPOrpaMMHUPOBaHUSI.
JIBOMCTBEHHAs 3aa4a JIMHEWHOIO IPOrpaMMUPOBAHUS.

Teopembl TBOMCTBEHHOCTH.

IT xmaccuueckuii mpuMep 3a7auu JMHEHHOTO IPOrPaMMUPOBAHUs - TPAHCIIOPTHAS 3ajada.
Kanonnueckass gopma 3amauu JTUHEHHOrO NMpOrpaMMHUpPOBaHUS, CBOWCTBA pelIEHUI 3ajad
JUHENHOro nporpammupoBaHusi. OCHOBHbBIE HAEH CHUMIUIEKCHOTO METOJAa PELIEHUS 3ajad
JIMHENHOTO MPOrPaMMHUPOBAHHS.

. BeruucnurenbHas cxeMa CUMIIIEKC-METOA: CTauU U UTEPaLUU.

IIpumepHbie THIIOBBIE 3a1a4M /IJIS MOATOTOBKH K KOHTPOJIbHOI padore

Nel

1. Ha ocu abcrucc HalTH TOUYKY, paBHOYIAIEHHYIO OT Touek A(2;3) u B(5;6).

| 4B |

Hansl Toukn A(-2;4), B(6;-2) u C(-5; 0). Touka D nenut otpe3ok BC B oTHOLIEeHNH | AC] , rre |AB| -

paccrostane Mexnay TtoukamMu A uw B, a |AC| - paccrosaune mexnay toukamu A u C. CoctaBuThH
YpaBHEHUE NPAMOH, IPOXOJAIIEH yepe3 TOUKy A U Touky D.

Haiitu ypaBHeHue mnpsiMOH, mpoxoxsuled dYepe3 TO4Ky ImepecedeHus mnpsMmeix L1 u L2, u

napajuiensHoi npsmoit L3.

L.

2.

L1:3x—-2y+5=0
L2: x+2y-9=0
L3:2x+y +6=0

Haiitu metogom ["aycca o0mee penieHne u 0HO YacTHOE pelleHHe CUCTEMbl YpaBHEHUH

2x,+x, +2x, =1

X, +x,—x; =2

Pemmth cucremy ypaBHeHnit MeTonom [aycca (MCKITIOUEHHS HEM3BECTHBIX )

X, +3x, = 3x; =2
4x, +4x, —4x, =5
—x, = Tx,+7x; =1

No2 |

Breranciuth 3HaueHue BoipakeHust P(A) = A2 —4-A+ 13-E, roe

-1 1 1 0
A= E=
2 3 0 1

b

BBIYHCINTD ONPEACINTEh MATPULIBI CHCTEMBI
2x, +3x, +x;, =0
4x, +x, +4x, =6
X, —2x,+2x;=6

a) C TIOMOIIBIO TIPaBUIIA TPEYTOIBHUKOBY; 0) Pa3lIOKEHUEM OIPEIEIUTEINS MO CTPOKE (CTOIOIY).

10 8 —11
4-3 4
9 -7 10 )
HpOBCpI/ITL, SIBJIACTCA JIKM MaTpula O6paTHOI/I K MaTpune CUCTEMbI U3 3aJaHUS 2.

Ecnu 310 BepHO, TO HAWTH pEUICHWE CHCTEMBl ypaBHEHWH W3 3aJaHus 2 METOAOM oOpaTHOH
Marpulisl. Eciii HeBepHO, TO OTBET 00OCHOBATH U OMKCATh METO/ 00paTHOW MaTPHUIIBI.
Pemuts cucremy ypaBHeHH U3 3aaaHus 2 1o npaBuiy Kpamepa.
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5. MHccnenoBarh cUCTEMY JIMHEWHBIX YPABHEHUN
X +x,+ x; =3
2x,—x, + x; =2
X+ 4x, + 2x; =5
Ha COBMECTHOCTb U HEONPEEIICHHOCTb, HE peLias ee.
Ne3

1. HccnenoBarh cuctemy JTUHEHHBIX ypaBHeHuWH. Eciu oHa coBMecTHa, yka3arh Oa3WUCHBIH MHHOP,
Oa3rcHBIC B CBOOOIHBIC TIepeMeHHbIe. HaiiTi 6a3ucHoe permreHue.

X+ x, — x; +2x,=-2
2x,+3x, —4x;, + x, =-3
-x,+x,— 3x; +3x,=15
2. Jlamer nBa Bexktopa a = (1,0, 1) u b =(-1, 2, -1). OnpenenuTs, ﬁpn KaKoM m BeKTopeI m a + 2b m a -
b: a) KomuIMHEapHbI; 0) OPTOrOHANBHBIL.

3. Haiitu 6a3uc naHHOW CHUCTEMBI BEKTOPOB U PA3IIOKEHHE KAXKIOTO M3 BEKTOPOB JAHHOW CHCTEMBI B
9TOM Oasuce.

o (2) . 3) . -4\ -5
a=|4|,a,=|1 |[,az=| 1 |,a,=| 4
3 2 3 4
15
3

4. HaiiTu coOCTBEHHBIC YHCIa MATPUIBI A =

5. Haiitu coOOCTBEHHBIE BEKTOPHI MAaTPHUIILI U3 3aaHuA 4.

1.3. OueHo4YHbIE CPeaCTBA JJISl MPOMEKYTOYHOM aTTecTaluu

4.3.1. IlepeueHp KOMIETEHIMI C yKa3aHHUEM ATAroOB UX (OPMUPOBAHHS B MPOLECCE OCBOCHHUS
oOpa3zoBarenbHON mporpammsl. [lokasarenn v KpuTepUM OLCHMBAHUS KOMIIETEHIUI C y4eTOM
sTana ux GopMHUPOBAHUS

Kon HanMeHnoBanue KOMIIETEHIIUNA Kox srama HanMenoBaHue dTama 0CBOCHUSA
KOMIICTCHIINHU OCBOCHUA KOMIICTCHIIHN
KOMIICTCHIIMU
CIOCOOHOCTBIO MPUMEHSTh CnocoOHOCTh
3HaHUS B 00JacTH AKKyMYJIUPOBaTh U
COIIMAJIbHBIX, TYMAaHUTAPHBIX U CHUCTEMAaTU3UpPOBaTh 3HAHUS B
OIK-1 HSKOHOMUYECKHX HayK, OIK-1.1 00JIaCTH COLIMANIBHBIX,
UHGOPMATUKH U T'YMAaHUTAPHBIX U
MaTEMaTUYECKOrO aHaIu3a Ui SKOHOMHYECKHUX HAYK,
pELIeHUS TPUKIAJIHBIX UH(GOPMATHKU U
npodecCHOHANIBHBIX 3a/1a4 MaTeMaTU4EeCKOro aHaJIn3a
DTan 0CBOECHUS KOMIIETEHIIUU Kpurepuii onienuBanus [Toka3arenb oneHUBaHUA
OIIK-1.1 Omnpenensier MOMCKOBbIE OnpeneneHbl MOMCKOBBIE
CrocoOHOCTh aKKyMYJIUPOBAaTh U | METOJIbI pabOTHI IO METO/IbI IO BBISIBIICHHUIO
CUCTEMaTU3UPOBAaTh 3HAHUS B BBISIBJICHUIO CYILLECTBYIOIUX 3HAHUU B
o0acTu couraibHbIX, CYLIECTBYIOIIMX 3HAHUI B | 001acTH MareMaTH4eCKOro
TYMaHUTapHBIX U SKOHOMUYECKHX | 00JacTH MaTeMaTH4ecKoro | aHamusa.
HayK, THPOPMATUKH U aHanmsa Hanwnuwne 3nanuii B
MaTeMaTU4eCKOro aHajnu3a JleMoHCTpUpYeT 3HaHUA B | 00J1aCTH MaTeMaTHYECKOrO
o0acT MaTeMaTHYeCKOro | aHaiusza.
aHau3a.
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4.3.2. TunoBble OLICHOYHBIE CPEACTBA
Bormpocs! k 3auery

13.
14.

15.
16.

17.

18.

19.

20.

21

23.

24.

25.

26.
27.

28.

Omneparuu CIOXKESHHUS 1 YMHOXCHHSI MATPHIIl, UX CBOWCTBA. JIMHEHHAs KOMOMHAIIHS

Marpull. JInHeliHas 3aBuCUMOCTD. [IpU3HAK IMHEWNHON 3aBUCHMOCTH.
Omnpenenurenu u Ux cBoiicTsa. Pasnoxxenue onpenenuteneil no crpoke (croioiy).

Boluucnenue onpeaenurenei.

[IpousBenenue marpuil u ero cBoiictsa. ObpaTHas MaTpuLa, €€ BHIYHCICHUE.
Panr marpuiibl, €ro CBOMCTBA U €ro BeIYHCIEHUE. Teopema 0 6a3uCHOM MHHODE.
Teopema Kponekepa-Kanennm o COBMECTHOCTH CUCTEMbI INHEMHBIX YPaBHEHUMH.
Teopema Kpamepa o pemieHrn cucTeMbl TUHEHHBIX YPaBHEHUH.

Casi3HBIE U CBOOOIHBIC BEKTOPHI.

KoopauHaThel BekTOpa OTHOCHTENIBHO Oa3uca.

HpI/ISHaKI/I KOJULIMHECAPHOCTHU U KOMIINIAHAPHOCTH BEKTOPOB.

. CKaJ'IHpHOC MIPOU3BCACHUC BEKTOPOB, €TO CBOICTBA U MMPUITOKCHHUA.
. BI)Ipa)KeHI/Ie CKaJIAPHOIro MpOU3BCACHUA B IIPOU3BOJIBHBIX KOOpAWHATAX.
. OpI/ICHTI/IpOBaHHOC MMPOCTPAaHCTBO. BCKTOpHOC 1 CMCIIAaHHOC ITPOU3BCACHHUA BCKTOPOB.

Wx cBolicTBa 1 BbIpaykeHUs B KoopAuHartax. [Ipuiokenus.

Addunnsie, nekaptoBsl. X npeodpazoBaHus.

Ananutndeckue 3afanus puryp. OCHOBHbIE TEOPEMBI 00 ypaBHEHUX GUryp.
ITapameTpudeckue ypaBHEHUs.

AnrebOpandeckue Gurypsl 1 ux nopsaok. OCHOBHas TeopeMa O IPSIMOM Ha TTIOCKOCTH.
CriennanbHble BUABI ypaBHEHUH NPSAMOI Ha INIOCKOCTH. B3auMHoOe pacnonoxeHue AByX
IIPSIMBIX HA IJIOCKOCTH. PaccTosiHME OT TOYKH 10 IPAMON.

OcHoBHast TeopeMa O IIOCKOCTH B pocTpaHcTBe. CreruaibHble YpaBHEHUS IIJI0OCKOCTH.
B3aumHoe pacnonoxeHue IByX INIOCKOCTEH B IPOCTpaHCTBE. PaccTossHue OT TOYKHM 10
IIJIOCKOCTH.

OOu1re u KaHOHMYECKUE YPaBHEHUS NMPSIMOH B MpocTpaHCcTBE. B3auMHoe pacrnonoxkeHue
JBYX MPSIMBIX B IPOCTpaHCTBE. PaccTossHUE OT TOUKH JI0 MPSMOM B IPOCTPAHCTBE.
Onnunce, runep6ona, napadona. x kaHoHU4Yeckue ypaBHeHUs. J{UpeKTopuanbHble
CBOMCTBa ATUX PuUTyp.

Teopembl 00 ypaBHEHHSIX KOHYCa, IWIMHpPA U GUrypsl BparieHus. JlocraTounsie
MPU3HAKH [IWINH/IPA, KOHYCa U (GUTYPBI BPAIICHHS.

. @urypsl 2-ro nopsaka B mpocTpaHcTBe. X KaHOHHYECKHE ypaBHEHHUS.
22.

[IpsimonuHeliHbIe 00pa3yrole OAHOIOIOCTHOTO runep0oonia U runepOoInIecKoro

napaboona.
JluHeiHOe POCTPAHCTBO, €r0 AKCHOMBI U MIPOCTEHIIIME CISACTBUS M3 HUX. [IprMepsI

JTUHEHHBIX MPOCTPAHCTB. Apu(METHIECKOE JIMHEHHOE MPOCTPAHCTBO.
Jluneiinas kKoMOMHAITUS ¥ JIMHEWHAS 3aBUCUMOCTh BEKTOPOB. ba3uc u koopanHAaTHI.

JleiicTBUsI ¢ BEKTOpaMu B KoopJuHaTax. PazmepHocTs npocTpancTBa. CBA3b MOHATUI

"baznuc" u "PazmepHocTs".
[ToanpocTpaHcTBO TMHEWHOTO POCTpaHCTBa. JInHelHas 0007104Ka CHCTEMBbI BEKTOPOB,

ee CBOMCTBa M pa3MEpPHOCTb.
[IpeoOpazoBanue 6a3uCOB U KOOPIUHAT.
[lepeceuenue, cymma MoaANpOCTPAHCTB U UX pa3MepHOCTH. [IpsMas cymma nuHeRHbIX

MOJITPOCTPAHCTB U MPSIMOE MIPOU3BEICHUE MMPOCTPAHCTB.
Jluneiinbie oToOpaxeHus: (JITHEHMHBIC OTIEPATOPHI), UX OMPEACICHUE W MPOCTEHIITNE

cBoiicTBa. OOpa3 u sApo JIMHEWHOTO omneparopa. J{eiCTBUS ¢ TUHEHHBIMU OTIEpaTOPaAMHU.
N3omopdu3m TMHEHHBIX TIPOCTPAHCTB U TeopeMa 00 u3oMopdusme.
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29. Matpuiia JMHEHHOTO OIepaTopa U ero KoopaAnHaTHas 3anuck. OOpaTHbIN oniepaTop U ero

MaTpuua. Teopema 0 COOTBETCTBUM MEXKAY JIMHEWHBIMH ONIEpAaTOpaMHu U MaTpULIAMHU.
30. IIpeoOpa3oBaHre MaTpHUIIbI TUHEITHOTO onepaTopa Mpu rnpeodpa3oBaHuu Oa3uca

JIMHEWHOTO MPOCTPAHCTBA.

31. dedexT u panr IMHEHHOTO onepaTopa 1 Teopema o panre. @opmya CBA3U MEKIY
paHrom, Ae(pEKTOM U pa3MEPHOCTHIO MPOCTPAHCTBA.

32. nBapuanTHble noanpocTpaHcTBa. CoOOCTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUCHMS
JIMHEMHOrO oIeparopa.

33. OnepaTopHas 3auch JMHEWHON CUCTEMBI U €€ TEOMETPUUECKasi HUHTEPIPETaLUs.

Teopema Kponekepa - Kanemmm. YcnoBue HETpUBUAIIBHOW COBMECTHOCTH MTPOU3BOJIBHOM
OJIHOPOJIHOM CHCTEMBI

34. IIpocTpaHCTBO PEIICHUI OJHOPOIHON CUCTEMBI, €0 pa3MepHOCTh U 06a3uc. HopmanpHas
¢dbyHIameHTalbHas cuctema pemienuid. Oolee pereHue.

35. CBs3b penieHnil OJJHOPOJHON U HEOJHOPOJAHOU CUCTEMBI. | eoMeTprueckas

MHTEpIIpeTaLMsl 00IEro peneH sl HEOAHOPOIHON CHCTEMBI TMHEUHBIX YPaBHEHUH.

IkaJja oneHuBaAHUSA

K ocHOBHBIM (opMaM KOHTPOJIS, OMPEACISIONIAM IPOLEAYPHl OICHUBAHWS 3HAHUH,
YMEHHM, HAaBBIKOB, XapaKTepU3YIOUIMX 3Tarbl (OPMUPOBAHUS KOMIIETCHLUN IO TUCIHUILIMHE,
OTHOCHUTCSI TeKyIllas arrectanus B GopMe KOHTPOIBHOM pabOThl M MPOMEKYTOUHAS aTTECTAIUs B
dbopme 3au€ra. BreimonHenue 3amaHui, MPETyCMOTPEHHBIX MPOTPAMMON Kypca, SBISETCS
00s13aTEIILHBIM JIJISl BCEX CTY/ICHTOB.

OOyuatoliuecs, He BBIIOJIHUBIINE B TIOJTHOM 00beMe BCE ITH 3aJaHUsl, HE JOMYCKAIOTCs
K c/1aue 3au€ra.

Pe3ynpTaThl TEKyIEro W MPOMEKYTOUYHOTO (MTOTOBOTO IO JUCIMIUIMHE) KOHTPOJIS
(hOPMUPYIOT PEHTHHTOBYIO OIICHKY PaOOTHI CTYJICHTA.

HtoroBass oleHka N0 Kypcy CKIAIbIBaeTCs M3 OLEHKH pPabOThl oOydaromierocss B
ceMecTpe M pe3ysibTara 3auéTa. YJeNbHBINM BeC padOThl B CEMECTpe, Kak MPaBUIIO, COCTABIISIET
50% wuToroBoii orenku (o 100-6annpHOM mIKane).

[TokazaTenssMu OIICHMBAHUS KOMIIETEHIIMI HA pPA3IMYHBIX IJTanax (OPMHUPOBAHUS
KOMIIETEHIIUI SABISAIOTCA:
® 3HaHHWE TEPMUHOB, OHATHI, KATETOPUI, KOHLIETINI 1 TEOPUI MO TUCHHUILIIUHE;
® [IOHMMaHUE CBSI3EUN MEXIY TEOPUEH U MPAKTUKOW;
¢ chOpMHPOBAHHOCTh AHATTUTUIECKHUX CIIOCOOHOCTEH B MPOIECCE U3YUCHUS JUCITUTIINHBL,

® 3HaHHE CICHUATBHON JIUTEPATYPHI [0 AUCLIUILIHHE.
[ITkana orieHMBaHUS KOMIICTEHIMI Ha Pa3IHMYHbIX 3Tanax ux (POPMUPOBAHUS BKIIIOYACT
CIECIYIOIHE KPUTCPUH:
® [IOJJHOE COOTBETCTBUE;
® YAaCTHYHOE COOTBETCTBUC,
® HECOOTBETCTBHE.
1.4. Kpurepuu GpuHaNbHBIX OLeHOK 110 100-0aiubHOM 1mKae'

1 TIOJIOXKEHUE OB OLIEHUBAHUU AKAJIEMUYECKON YCITIEBAEMOCTHU ®MO UBJA

PAHXul'C
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100-95

5+

[Tporpamma Kypca ocBoeHa MOIMHOCTHIO. CTYJIeHT CBOOOJHO OPHUEHTUPYETCS
B IpoOJeMaTHKe BCEX TEM Kypca, BIAJeeT TEPMHUHOJOTHEH, yMeeT
UCIIOJIB30BaTh TCOPETUYECKUI MaTepHUall U HAyYHbIM MHCTPYMEHTApPUHU UL
pemeHus: podecCHOHANBbHBIX 3adad. [loHMMaeT MecTo MaHHOW ydeOHOM
JUCLMIUIMHBL B CBOEM MpodecCHOHAIbHOM cTaHoBiIeHHu. OOnagaer
BBICOKUM YPOBHEM IPOGECCHOHAIBHOW 3pyIMLIMU. YMEET paccMaTpUBaTh
KOHKPETHBIE BOIPOCHI YU€OHOH AUCIUIIMHBI B KOHTEKCTE, BBIXOISAIIEM 32
paMKH OTOW JMCLUIUIMHBL, B MEXKIUCUUIUIMHApHOM Kirode. Hwmeer
COOCTBEHHYIO apryMEHTHPOBAHHYIO IO3HUIMIO IO KIIOYEBBIM IMpobiIemMaM

Kypca.

94- 90

IIporpamma Kypca ocBO€Ha MOJHOCTHIO0. CTyIEHT CBOOOHO OPHEHTHPYETCS
B MpoOieMaTuKe BCEX TEM Kypca, BIaJeeT TEPMHUHOJIOTHEH, yMmeer
UCIIOJIB30BaTh TEOPETUYECKUM MaTepHall U HAyYHbIH MHCTPYMEHTApPUH UL
peuieHus npodeccuoHanbHbIX 3a7ad. [loHumaer mecto maHHOW ydyeOHOH
JUCLUIUIMHEL B CBOEeM HpodeccrHoHambHOM cTaHoBieHHU. OOnmanaer
BBICOKUM YPOBHEM MPOGECCHOHAIBHOW 3pyIMLIMU. YMEET paccMaTpUBaTh
KOHKPETHBIE BOIPOCHI y4€OHOW NHCLUIUIMHBI B KOHTEKCTE, BBIXOJISALIEM 3a
pamku 3Toi  aucuuiuinHbel. CoOOCTBEHHass MO3MIMA - B CTaAMHU
(dbopMupoBaHus

89-85

[Tporpamma Kypca ocBoeHa HMOIMHOCTHIO. CTYJIeHT CBOOOHO OPHUEHTUPYETCS
B IpoOJeMaTHKe BCEX TEM Kypca, BIAJeeT TEPMHUHOJOTHEH, yMeeT
UCIIOJIB30BaTh TCOPETUYECKUI MaTepHUall U HAYyYHbIH MHCTPYMEHTApPUHU UL
pelieHusl TMpakTUYeCKuX 3afad. I[loHmMaeT MecTo JaHHOW ydeOHOM
JUCLMIUIMHBL B CBOEM Mpo¢ecCHOHAIbHOM cTaHoBiIeHHU. OOnagaer
BBICOKUM YPOBHEM NPO(ECCUOHANBHOMN 3pyIULINN.

84-80

4+

IIporpaMMa Kkypca ocBoeHa MOJHOCTbIO. CTYIEHT OpUEHTHpPYETCS B
npolsieMaTUKe NMPaKTUYECKH BCEX TeM Kypca. Braseer TepMmuHOIOTHEH.
[Tonumaer, kakuM o00pa3oM TEOPETUUYECKHI MaTepual MOXeT ObITh
UCIIOJIb30BaH B KAyeCTBE WHCTPYMEHTApUS JUIsl PELICHUS MPaKTHUYECKUX
3aja4y. O61a1aeT JOCTaTOUHBIM YPOBHEM NMPOo(hecCHoHaNbHOM 3pyMLIKY.

79-75

IIporpaMMa Kkypca ocBoeHa MOJHOCTbIO. CTYyIEHT OpUEHTHpPYETCS B
npolsieMaTUKe NMPaKTUYECKH BCEeX TeM Kypca. Bnaseer TepMmuHOIOTHEH.
[Tonumaer, kakuM o00pa3oM TEOPETUUYECKHI MaTepual MOXeT ObITh
UCIIOJIb30BaH B KAyeCTBE WHCTPYMEHTApUS JUIsl PELICHUS MPaKTHUYECKUX
3anay. O61a1aeT He0OXOAUMBIM YPOBHEM NMPO(ecCHOHATbHON SPYIULINN.

74-70

IIporpaMMa Kypca OCBOEHa IIPaKTMUECKM MOJHOCTBbIO.  CTyneHT
OpUEHTUpYETCs B Ipobiemaruke OOJBIIMHCTBA TeM Kypca. Biageer
tepMmuHonorueil. IloHnmaer, kakum oOpa3oM TEOPETUUECKH Marepuan
MOXET OBbITh MCIIOJIb30BaH B KAauyeCTBE MHCTPYMEHTapus IJIs pPELICHUs
IIPAKTUYECKUX 3a7ad. J[eMOHCTpUpPYET yIOBIETBOPUTENBHBIN YpOBEHb
npodecCHoOHANTBHOM IPYAUIIHH.

69-65

3+

[Tporpamma Kypca B OCHOBHOM OCBOEHA. | JlyOMHA MOHMMAaHHS OTIENbHBIX
TeM Kypca Bapeupyercs. CTyneHT Blajneer TepMmuHosnorue. Kmeer
NpeICTaBICHUE, KakKMM 00pa3oM TEOpeTHUECKUH Marepuans  MOXKET
HCIIOJIB30BaThCsl B KAYECTBE WHCTPYMEHTA [UISl PELICHUS IPAKTHUYECKUX
3a1au. /leMmoHCTpUpYyeT 6a30BbIN YPOBEHb MPO(PECCHOHATLHON 3PYIULIHIH.

64-60

[TporpamMma Kypca ocBoeHa B oOmmx ueprax. [loHmMmaHue OONBITMHCTBA
TeM Kypca He oTiau4daercsl rryomHou. CTYIEHT 3HAKOM C TEPMHUHOJIOTHEH.
[TpodeccronanbHast SpyIUIUS OTCYTCTBYET.
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59-55 3- | Ilporpamma Kypca ocBoeHa B oOmmx udeprax. [loHMMaHWEe OCHOBHBIX TEM
Kypca SBISETCA IMOBEPXHOCTHBIM. CTYIEHT 3HAKOM C TEPMHUHOJIOTHEH.
[TpodeccronanbHas 3pyIuIus OTCYTCTBYET.

54n 2 IIporpamma Kypca He OCBOEHa.

MeHee

OLIGHKI/I 34 PA3HbIC BUJbI pa6OTLI BBICTABJIAIOTCA UCXOAA U3 CICAYIOIINX KPUTCPUCB:

HNucTpymeHT IMoka3aresnn oueHUBaHUS IIkana oueHuBaHus

OLICHHBAHMS

[Iucemennas B pabore packpbiTo Onectsiiiee ¥ BCECTOPOHHEE 85-100

pabota MOHMMAaHHUE JIEKIIMOHHOTO MaTepuaya, NpUBEICHBI OtinyHO
pa3HOOOpa3Hble KEeWChl M CHUTyallMH, JaHa UX
OpPUTMHAJIbHAS] HHTEPIPETALIUS.

B pabore packpblTO BCECTOpPOHHEE MOHUMaHHE 70-84
JIEKIIMOHHOIO MaTepualia, IPUBEIECH OAWH KENUC UIIN Xoporro
CUTYyallus, JaHa UX [NIyOOKasi HHTEPIIpeTaLusl.

B pabore  packpblTO  TNOBEPXHOCTHOE U 55-69
¢dparmenTapHoe IIOHMMAaHNE JIEKIIMOHHOTO YIAOBJIIETBOPUTEIBHO
MaTepuaa, IpUBEACH KeiC WM CUTYyallus, JaHa X

BbIOOpOYHAs MHTEPIPETALIUS.

OTCyTCTBYET LEIOCTHOE MOHUMAHHE JIEKIIMOHHOTO Menee 55
Marepuaia. Ananuz KEMCOoB HEaJCKBAaTCH HeynosnerBopurenbHo
TEOPETHUECKOU (haKType.

JlenoBas urpa AKTHBHOE y4acTHE B UTPE, BCECTOPOHHSISI OOpaTHas 85-100
CBs3b, AKTUBHOE ydacThe B  OOCYXJCHUU OTJIMYHO
pe3yabTaTOB  IpPU  YCIOBUM  BCECTOPOHHETO
WCIIOJIb30BAaHUSl ~ 3HAHMM,  IOJIYYEHHBIX  Ha
JIEKLMOHHBIX 3aHATUSX.

AKTHUBHOE y4acTHE€ B UTPE, BCECTOPOHHSISI OOpaTHAst 70-84

CB3b, AKTUBHOE YydacTHe B  OOCYXJECHUU Xopor1o
PE3yJIbTAaTOB MPHU YCIOBUHU OTCYTCTBUS IPUMEHEHUS

3HAHWUMH, OJYYEHHBIX HA JEKIMOHHbIX 3aHATHSX.

ITaccuBHOE ydacTMEe B UIpEe M IMOCIECIYIOLIUX 55-69
JUCKYCCHSIX. YJOBJIETBOPUTEILHO
OrcyrcTBHE TOHMMAHHS CMBICIIA W Ha3HA4YEHUs Menee 55

UTPBHI, a TAKKE HEOOXOIMMBIX 3HAHUH. HeynoBneTBopuTenbHO

Pabora Ha OpuruHanbHas MHpe3eHTaUUsl CaMOCTOSTEIbHOU 85-100

ceMHuHape paboThl, aKTUBHOE YYacTHE U KPUTUYHOE y4acTue B OTJIIMYHO
JMCKYCCHH.

OpurvHajibHasi MPE3CHTAIUsl CaMOCTOSITEIbHOM 70-84

paboThl IPH OTPAHUYCHHOM YYaCTHUHU B IUCKYCCHH. Xopo1o
CranmaptHas (OCTaToyHAs) TPE3EHTAIUs TIPH 55-69
OrPaHMYEHHOM YYaCTHH B IUCKYCCHH. YIOBJIETBOPUTEIBHO
OTcyTCcTBHME MOHUMAHMS MpEIMETa B MPE3CHTAIUU Menee 55

U TUCKYCCHSIX. HeynoBneTBopurenabHO

5.MeTonnyeckue yKazaHusi AJ1si 00y4alouuXcs M0 0CBOCHUIO M CHUILTHHBI

CDOpMaT JAUCHUIUIMHBL  OPEANoara€t akKTUBHOC W 3aWMHTCPCCOBAHHOC  YyUAaCTUC
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o0ydarouxcst Bo Bcex (popMax OCBOCHUS AMCLUMIUIMHBI, BKIIOYAs JIEKIIMOHHbIE U TPAKTUYECKUE
3aHATHS, @ TAKKE CAMOCTOATEILHYIO Pa00Ty 00yJarOIuXcs.
[Tpu moAroTOBKE K MPAKTUUECKUM 3aHATHAM 00yJarOIIUMCS PEKOMEHIYETCS:
BaumaTenbHO U3ydnTh BOMPOC/BOMIPOCH (3a/1aHKE).
[IpounTatre NpeIOKEHHYIO IUTEPATYPY U MaTEPHUAIIBI JIEKLIUHU TI0 COOTBETCTBYIOLIEN TEME.
Haiitn pexoMeH10BaHHbBIE NUCTOYHUKH.
BbInonHUTH ToMallHee 3a/1aHue.
Bupl camocTosiTennbHON BHEAYMTOPHOM pabOTHI (KO BCEM pasjieiam Kypca):
- MOBTOpPEHME JIEKIIMOHHOTO MaTepHaja U Marepuaia yueOHHUKOB;
- CaMOCTOATEIbHOE U3YUEHHUE Pa3/IeloB Kypca;
- TOJTrOTOBKA K MPAaKTUYECKHUM 3aHATUSIM;
- TOATOTOBKA K UTOTOBOM aTTeCTaIlUH.
BaxHoe 3HaueHHWe Ui CaMOCTOATENBbHOM paboThl HAg TeMaMU JAUCHUIUIMHBI HMeEeT
NepeyeHb MPAKTUUYECKUX 3aHATHH, MPeIyCMOTPEHHbIX HACTOALIMM IUIaHOM. B maparpadge
IIPUBEJIEHBI BOIIPOCHI JJIsl IPEABAPUTEIBHOIO, CAMOCTOSITEILHOTO O3HAKOMJIEHMS, a TAKKe
3aaHus ISl PEIICHUM.
IL1aH npakTHYeCKUX 3aHATHI
TEMA 1 METOJ KOOPIMHAT
Bonpocs! 17151 caMOoCTOATENBHOTO PACCMOTPEHUS
1 JlexapTOBBI KOOPAWHATHI TOYEK HA MPSIMOU U HA IIIOCKOCTH.
2 PaccrosiHME MEXAy ABYMS TOYKAMH HA IUNIOCKOCTH.
3 OmnpeneneHne KOOPAUHAT TOUKH Ha TUIOCKOCTH, AEALICH OTPe30K B JaHHOM OTHOIIECHHUH.

b S

3anganus
1. Ha ocu aGcmuce HaiiTu TOUKy, paBHOYnajaeHHYI0 oT Touek A(2;3) u B(5;6).
2. Hanbt Touku A(-2;4), B(6;-2) u C(-5; 0). Haiiti xoopauHatel Touku D, mensimiei oTpe3ok
| 4B
| AC |

BC B oTHOmIEHHH , Tne |AB| - paccrosHue mexay Toukamu A u B, a |AC| -
paccrosiHre Mexay Toukamu A u C.
TEMA 2 [MTPAMAS HA TINIOCKOCTU

BOHpOCLI AJI CaMOCTOATCIIBHOT'O paCCMOTPCHUS

1. YpaBHEHUE ¢ YIIOBBIM KO3 PUITHEHTOM.
2. VYpaBHEHHE NPSIMOM, IPOXOSILEH Yepe3 JaHHYIO TOUKY B TaHHOM HalpaBICHUM.
3. YpaBHeHHE NPSIMOi, TPOXOAAIIEN YEPE3 IBE JAHHBIE TOUKH.
4. VYpaBHeHHE IPSAMON B OTPE3Kax.
5. OO6miee ypaBHEHHUE TPSMOI HA TDIOCKOCTH M €r0 UCCIIC0BaHuE.
6. ITocTpoenue npsAMoil Ha IIIOCKOCTH 10 €70 YPaBHEHHUIO.
7. OOBsiCHeHNE HHIUBUIYATHHOTO 3a/IaHUS 110 AaHATUTUIECKOH T€OMETPHH.
3ananus
1. Hanbl Touku A(-2;4), B(6;-2). CocTaBuTh ypaBHEHUE NPAMOM, MPOXOILIEH Yepe3 TOUKY
A u Touky B.
2. ITocTpouTs npsAMy1o, 3aaBacMyI0 ypaBHEHHEM
— f + Z — 1 .
4 5

3. 3anmcaTth ypaBHEHUs MPSAMOI 3aaHus 2 B BUJIC YPABHEHHUS C YITIOBBIM KO3 uUItmeHToM 1 B
BHJIE O0IIIEr0 ypaBHEHUSI.

TEMA 3 B3ANMHOE PACIIOJIOXEHUE ITPAMbBIX
Bomnpocs! 17151 caMOCTOSTENBHOTO PACCMOTPEHNUS

1. Omnpenenenue yriia MeXy IByMs MIPSIMBIMU Ha TNIOCKOCTH.

2. VYcnoBue napamieabHOCTH U NEPIEHIUKYISIPHOCTH NPSAMbIX Ha IUIOCKOCTH, 3a/laHHBIX

YPaBHEHUSIMH C YIIIOBBIM KOA(PPHUIIUEHTOM.
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3. VYenoBue napamienbHOCTH U MEPIEHIUKYIIPHOCTH MPSIMBIX Ha TUNIOCKOCTH, 33JJaHHBIX
0o0LIMMH YpaBHEHUSIMH.

4. HccnenoBanue B3aMMHOIO PACIIOJIOKEHHUS Map NPSMbBIX Ha IUIOCKOCTH, 3aJaHHBIX
O0LIMMH YpaBHEHUSIMH.
5. HaxoxaeHne KoopAnHAT TOUKH NIEPECEUEHUS MPSMBIX Ha TNIOCKOCTH.
6. PaccTosiHue oT TaHHOM TOYKH 10 JAHHOM MPSIMOW HA MIIOCKOCTH.
3ananus
1. Haiitu Touky nepecedyenns npsmeix L1 n L2

L1:3x—-2y+5=0
L2: x+2y-9=0,
2. Haiitu ypaBHEeHHE IPSIMOIL, TPOXOSAIICH Uuepe3 TOUKy NepeceyeHns: NpsAMbIX U3 3ajaHus |
U a) napaienbHou npamont L3: 2x + y +6 =0;
0) nepneHuKyIApHOM npsimoit L3.

TEMA 4 CUCTEMBI JIMHEMHbBIX YPABHEHUI
Bonpocsl 17151 caMoCTOATEIbHOTO PACCMOTPEHUS
1. JluneliHoe  ypaBHEHHME,  OIpPENEICHUE  PEIICHHUs  JIMHEWHOIO  YpaBHEHMS.

PaBHOCWIIBHOCTh JMHEHHBIX ypaBHEHUU. [IpoTMBOpEeUMBBIE W TpPUBHAIbHBIE YPAaBHEHHS.
OO01muii BUj penieHust ypaBHEHHUSL.

2. Cucrembl JIMHEHHBIX YpPaBHEHMI: OIPENEICHHE PELIEHUS CUCTEMbl JIMHEHHBIX
ypaBHeHud.  CBOWCTBa  CHCTEM  ypaBHEHHUW:  COBMECTHOCTh,  HECOBMECTHOCTD,
ONPEAEIECHHOCTb,  HEONPEACIEHHOCTb.  AHAJOruMs €  HUCCIECJOBAHMEM  B3aUMHOIO
PAaCIOJIOKEHHUS IBYX IPSMBIX HA INIOCKOCTH.

3. OKBHUBAJCHTHOCTh CHCTEM JIMHEHHBIX ypaBHEHUH. DIE€MEHTapHble MpeoOpa3oBaHuUs
CHCTEM, PUBOAAIINE K SKBUBAJICHTHBIM CHCTEMaM JTMHEHHBIX YpaBHEHHIA.
4. Meron T'aycca pemieHust cucTeM JHMHEWHBIX YpaBHEHUH (METON HCKIIIOYEHUS
nepeMeHHbIX). OCHOBHBIE 1Iary, IPSIMOM U 0OpaTHBIN XOJI METOAA.
5. Tpu BapuaHTa 3aBeplICHHs NPSIMOTo XoAa MeToza ['aycca: a) cucrema HeCOBMECTHas,
0) cucteMa COBMECTHAs M HEOIIPEIeTICHHAs, B) CHCTEMa COBMECTHAS U OIIPECIICHHAS.
6. OO1ee 1 4acTHOE PEIIeHUE CUCTEMbI IMHEWHBIX YPaBHEHUI.
3ananus
1. Haiitu metonom "aycca oOiiiee pelieHre u OHO YaCTHOE PEIICHUE CUCTEMBI YpaBHEHUN

2x, +x, +2x, =1
X, +x,—x; =2
2. Pemuts cucreMy ypaBHeHHI MeToaoM ['aycca (MCKITFOUEHUST HEM3BECTHBIX )
X, +3x, =3x;, =2
4x, +4x, —4x,; =5

—x, = Tx,+7x; =-1

TEMA 5 MATPULBI
Bonpocs! 17151 caMoCTOSTEIbHOTO PACCMOTPEHUS
1. Marpunpl, onepanuu HajJ HUMHM U HUX CBOMCTBA: CIIO)KEHUE MATpPHUL, YMHOXECHHE
MaTpULbl HA YUCII0, TPAHCTIOHUPOBAHUE MATPHUII.
2. [Tpou3Benenue MaTpull: YMHOXXEHHE MAaTpPUIl CTPOKM Ha MAaTpHILy-CTOJOEL;
YMHOKEHHE MaTpUIIbl HA CTOJIOEL]; YMHOKEHHE CTPOKH Ha MaTpUIly; YMHOKEHHUE MaTpPUL.
3. VYenoBus cymiecTBoBaHUs ITpou3BeneHuss marpul. CBOMCTBAa ONEpaluy YMHOMKEHUS
MaTpHLL.
4. Bo3Benenue MaTpuibl B CTENIEHD, YCIOBUE CYILIECTBOBAHUS CTEIIEHU MaTpPHULBL.
3ananus
1. Brruucnure 3HaueHue Boipaxenus 4*A — 9*B, rne
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-7 2 4 -3

A= B=
6 3 -2 5

2. [IpuBenuTe mpumep, Korjga MPOU3BENCHHE MaTpwil He cymiecTByeT. OOBSICHUTE, Kak
BBIUUCIISICTCS U BBIYUCIUTE JIEMEHT 12 MaTpuubl C = A*B s matpunl A u B u3 3aganus 1.

3. Boruncnuth 3nauenue Beipaxkenus P(A) = A2 —4-A+ 13-E, rne

-1 1 1 0
A= E=
2 3 0 1

TEMA 6 OIIPEJEJIMTEJIN

Bormpocs! 1151 caMOCTOATENIBHOIO PACCMOTPEHUS

1. ITonsTne onpenenutens marpuibl. @opMyssl U1l BBIYUCICHUS ONPEAEIUTENEH 2-r0
U TpeThero nopsakos. CBoiCTBa ONpeaeIuTeNs.

2. MuHopsl 1 anreOpandeckue AOMOJHEHUs, WX CBA3b C ONPEACTUTENIEM MAaTPHIIbI.
Teopema Jlarutaca. BelunciieHue OIpENENUTENC METOIOM PA3JIOKEHUS IO CTPOKE WIH
CTOJIOITY.

3. ®opmyiel Kpamepa 1111 perieHus CucTeM JIMHEHHBIX YpaBHEHUIA.

3anaHus

1. BpIuucanTs onpenenuTess MaTpuLbl CUCTEMBI

2x,+3x, +x,=0
4x, +x, +4x, =6
X, —2x,+2x,=6
a) C TIOMOIIBIO «IPaBHUJIA TPEYTOJILHUKOBY; 0) Pa3IoKEHUEM OMPEISTUTENS MO0 CTPOKE

(cronbiry).
2. Pemmits cucremy ypaBHeHu# u3 3amanus 1 mo npasuiny Kpamepa.
TEMA 7 OBPATHBIE MATPUIIBI
Bomnpocs! 1151 caMOCTOSITETBHOTO PACCMOTPEHNUS
1. OOparHas MaTpulla: OIpeaesieHHe, YCJIOBUE CcyliecTBoBaHusA. [IpucoennHeHHas
MaTpHuIia.
2. ANTOopUTM BBIYUCICHHUS 00pPAaTHON MATPHUIIBL.
3. Pemienue cuctem NTUHEHHBIX YpaBHEHH € UCTIOJIb30BaHUEM OOpAaTHON MaTPHIBL.
3aganus

1. BBIYUCIUTE METOJIOM MPUCOSTUHEHHON MAaTPHIIBI OOPATHYI0 MATPUIy K MaTPHIE CHCTEMBI
n3 3a7aHust 1 TeMEl 6.

-10 8 -11
4 -3 4
9 -7 10 .
2. IlpoBeputb, sBISETCS JIM MaTpula 0o0paTHOM K MaTpule CUCTEMBI M3

3aganHus 1 temsl 6. Eciam 3To BepHO, TO HAalTH pEllIEHUE CUCTEMbl YPaBHEHUHN U3 3aJaHUS
3afaHus 1 TeMbl 6 MeTogoM oOpaTHOW MaTpulel. Ecnu HeBepHO, TO OTBET 0OOCHOBAThH U
OnMcaTh METOA 0OPAaTHON MaTPHIIbL.

TEMA 8 PAHI" MATPUILIbI
Bonpochl 17151 caMoCTOATENbHOTO PACCMOTPEHUS
1. PaHr maTpuibl 1 ero cBoicTBa. AJrOpUTM BBIYUCIICHHS paHTa MaTPUIBL.
2. HccnenoBaHue CUCTEM JIMHEHWHBIX YpPaBHEHUH C MHCIIOJIB30BAHUEM TEOPEMBI
Kponekepa-Kanemnu.
3ananus
1. BbruucnuTh paHr MaTpuiibl CUCTEMbI TMHEHHBIX YpaBHEHHH
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X +x,+ x; =3
2%, —x, + x; =2
X+ 4x, + 2x, =5
2. HccnepoBath cucteMy M3 3afaHust | Ha COBMECTHOCTb M HEONPENEIEHHOCTb, HE
pemas ee.

TEMA 10  OBILMI METOJ PELIEHUS CUCTEMbI JIMHENMHbBIX YPABHEHUN
BOHpOCBI JJIs1 CAMOCTOSATCIIBHOT'O paCCMOTpeHI/IH

1. basucHsiit MuHOp, Oa3ucHBIE M CBOOOIHBIE TIEpeMeHHbIe. bazucHoe perienue.
2. OpHOpOoAHbIE CHCTEMBl JIMHEWHBIX ypaBHEHMH. @DyHIaMeHTalbHas cHUCTEMa
pELIEHU.
3. HeomHopomHble cHcTEeMBl JIMHEHHBIX ypaBHeHWH. CBs3pb OOmMUX pemICHUN
OJITHOPOJHBIX U HEOIHOPOIHBIX CUCTEM JIMHEWHBIX YPaBHEHUH.
4. OOBsicHEeHNE HHIUBUIYATLHOTO 3a/IaHU 110 IMHEWHOM anredpe.
3ananus
1. UccnenoBath cucremy nuHeHHBIX ypaBHeHuU. Eciam oHa coBMecTHa, yka3aTh Oa3MCHBIN

MHHOp, Oa3ucHbIE U CBOOOIHBIE epeMeHHble. Haiitu 6a3ucHoe perieHue.
X+ x,— x; +2x,=-2
2x,+3x, —4x; + x,=-3
-x, +x,— 3x; +3x,=15

2. 3anucatp o011ee pereHne CUCTEMbI IMHEHHBIX YPaBHEHUH

X, =X, +x; =2
2x, —2x, +2x, =4

UCTIONB3YsT (PyHIAMEHTaJIbHYIO0 CHCTEMY PELICHUH NMPUBEACHHOW OJHOPOJHOW CHUCTEMBI U
YaCTHOE PEIIECHUE HEONHOPOIHOM CHCTEMBI.

TEMA 11 BEKTOPHAA AJIT'EBPA

Bomnpocsl 1151 caMOCTOSATENBHOIO PaCCMOTPEHUS

1. BekTopsl Ha IUIOCKOCTH U B IPOCTPAHCTBE: OINpPEACICHUE, TAPaUICIIbHBINA IIEPEHOC,
paBeHCTBO BeKTOpoB. Kitaccel paBHbIX BekTOpoB. KomnHeapHble W KOMIUIAHAPHBIE
BEKTOphI. Onepaniiy HaJ BEKTOPAMH U UX CBOMCTBA.

2. JIluneliHple NpOCTpaHCTBA: ONpENEIEHUE, IPUMEPHI.

3. Koopnunatel Bekropa. JlexkaproBa cucTeMa KOOpAMHAT B NpOCTpaHcTBe. Pagmyc-
BEKTOPBI: B3aMMHOOJHO3HAYHOE COOTBETCTBHE MEXAY TOYKAMHM U HAINPaBICHHBIMU
oTpe3kamu. CBsI3b KOOPAMHAT KOJUIMHEAPHBIX BEKTOPOB.

4. JIuHelHO 3aBUCHMBIE CHCTEMBI BEKTOPOB M MX CBOWCTBA. JINHEMHO He3aBHCHMBIE
CHUCTEMBI BEKTOPOB U UX CBOMCTBA.

5. Panr u 6a3uc cuctembl BeKTOpoB. PaznokeHune BekTopa o 0asucy.

6. N-MEpHBIM BEKTOp W BEKTOPHOE MPOCTPAHCTBO. PazmepHOCTh M 0a3uc BEKTOPHOTO
MIPOCTPaHCTBA.

7. JluneliHas 3aBUCUMOCTBH U CHUCTEMbI JIMHEHHBIX YpaBHEHHU. CBs3b paHra MAaTPUIIBI C
0a31COM CHCTEMBI BEKTODPOB.

8. CkansgpHOe NpPOU3BENCHHE BEKTOPOB M €ro CBOMCTBA. BpIpaeHHe CKaJIsIpHOTO
MIPOU3BENIEHUS] B JEKapTOBBIX KoopauHartax. Heobxomumoe U JIOCTaTOYHOE YCIIOBUE
OpPTOrOHAJIBHOCTU BEKTOPOB. HOopManbHBIM BEKTOp NMpsAMOM (Ha IUNIOCKOCTH) U IUIOCKOCTH (B
IIPOCTPAHCTBE).

3aganus
1. Hansl aBa Bexktopa a = (1,0, 1) u b =(-1, 2, -1). OnpenenuTts, Mpu KakoM m BEKTOPHI M a

+ 2b w a - b: a) KouIMHEapHbI; 6) OPTOrOHAILHBHI.
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2. Haiitu 6a3uc naHHOW CUCTEMBI BEKTOPOB

R 2\ 3) . -4 -5
a = 4 , Ay = 1 , a3y = 1 , Ay = 4
3 2 3 4

3. Haiitu pa3ioxeHue KaXJ10ro U3 BEKTOPOB 3aJjaHus 2 B 6a3uce, NOITy4eHHOM B 33/1aHUU 2.
TEMA 12 COBCTBEHHBIE UMCJIA U COBCTBEHHBIE BEKTOPbLI
Bonpocs! 17151 caMOoCTOATEIBHOTO PACCMOTPEHUS

1. JIuneitHpie oneparopsl. Marpuiia JIMHEHHOTO oniepaTopa.
2. CoOcTBeHHbIE 3HAYeHHWsI U COOCTBEHHBIE BEKTOPHI JIMHEMHBIX OMEpPaTOPOB.
XapaKkTepucTUYECKOe YpaBHEHHE JIMHEWHOTO OrepaTopa.
3. CBoiicTBa COOCTBEHHBIX YHCENl U COOCTBEHHBIX BEKTOPOB JIMHEHHOTO Oeparopa.
3amanus
I 5
|3 3

1. Haiitu coOCTBeHHBIC YMCIIAa MATPUIBI A .
2. Haiiti coOCTBeHHbIE BEKTOPBI MAaTPHILIbI U3 3aJaHUS 1.

TEMA 13 KBAJIPATUYHBIE ®OPMbI
Bonpocsl 17151 caMOoCTOATEIBbHOTO PACCMOTPEHUS
1. KBanpartuunsie ¢opmbl. MaTpuyHO-BEKTOPHBIH  BHJ KBaApAaTUIHOW  (HOPMBL.
Kanonnveckwuii BUj KBaIpaTHUIHOW (OPMBI.
2. [TonmoxxuTenbHO U OTPULATENLHO OMpeesieHHbIe KBaJapaTtudyHblie ¢opmbl. Kpurepuu
3HAKOOTIPE/ICTICHHOCTH KBAAPATUIHON (POPMBI.
3amanus
1 3aImcaT  KBANDATHUHYIO (OpMY L(x,,X,,X,) = x; +2x7 +2x,X, + 4x,x;, + 6x,X,
MaTpUYHO-BEKTOPHOM BHJIE.
2. BoisicHuth, sBHseTcss M KBajapatuyHas Gopma u3 3adaHus | TOJOXKHUTEIHHO
OINpEAEIEHHON, OTPULIATENBHO ONPEAEIECHHON, HEOIIPEIEICHHOM.
TEMA 14 JIMHWU BTOPOI'O ITOPAIKA
Bonpocs! 17151 caMOCTOATENBHOTO PACCMOTPEHUS
1. OO0miee ypaBHEHHE KpHUBOW BTOpOTO Topsiaka. OmnpesesneHne BUaa KPUBOM BTOPOTO
nopsijika no ko3¢ (puIeHTaM ee ypaBHeHHUS.
2. OxkpyxHOCTb: omnpeneneHue. OOmee M KaHOHUYECKOE YpPaBHEHMS OKPYXHOCTH.
[Tpumep nmpuBeaeHUs OOIIET0 YpaBHEHHS OKPY)KHOCTH K KAHOHUYECKOMY.
3. Onnunc: omnpeaenenune. OOImee W KaHOHMYECKOE ypaBHEHHS »iuunca. [Ipumep

NpUBEACHUS O0ILEro ypaBHEHUs JUIUICA K KaHOHHYeckoMmy. KoopauHats! (oKycoB aumca
U €ro OSKCHCHTPUCHUTCT. PasmmuHble  COOTHOIIEHUS K03(1)(1)I/II_[I/IeHTOB KaHOHHUYCCKOI'O
YpaBHEHMS JUIMIICA U COOTBETCTBYIOIUE UM PACIIOI0KEHHS AJUIUIICA Ha MIIOCKOCTH.

4. l'inepOona: onpenenenune. OOmee W KaHOHMYECKOE YpPaBHEHUS TUIEPOOJIBI.
OcHOBHO# pAMOYToJIbHUK runepoossl. Koopannarel pokycoB runepOoIibl 1 ypaBHEHHUS €10
acuMnToT. PasnuuHple COOTHOWIEHHS KOI()(PUIIMEHTOB KaHOHMYECKOrO YypaBHEHHS
runepOosIbl U COOTBETCTBYIONINE MM PACHOIOKEHHs TUIepOoibl Ha TuiockocTH. OOparHast
IIPONOPILMOHANIbHAS 3aBUCHUMOCTh KaK YaCTHBIN ciryyall TUepOoJIbl.

3. [Tapabona: ompenenenue. OO0Iee U KaHOHMYECKOE ypaBHeHHUs napabosnsl. [Ipumep
MpUBEACHUS OOIIETO ypaBHEHHUS Mapaloiibl K KaHOHWYeCKoMy. KoopauHaTel BEpIIMHBI U
¢okyca napabosbl. YpaBHEHUE TUPEKTPHUCHI TapadoIIbl.

3anaHus

1. OmpenenuTh TUI JIMHUHM U KOOPAWHATHI €€ LIEHTpa:

a) 9x’+ y* —36x -2y +28=0;
0) xX*+y*—4x+8y—16=0.
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2. OnpenenuTs TUII TMHUU M KOOPIMHATEHI €€ (POKYCOB:
a) 5x>—4y* —20=0;
0) 2x*—8x+y+5=0.

TEMA 15 I[MPAMASA U TIJIOCKOCTD B ITPOCTPAHCTBE

Bormnpocs! 17151 caMOCTOSITETBHOTO PACCMOTPEHUS

1. OO0miee ypaBHEHHE IIIOCKOCTH B IPOCTPAHCTBE. YPaBHEHUE MJIOCKOCTH B OTPE3KaX.

2. VcinoBusi  mapasieIbHOCTH W MEPHEHAUKYISIPHOCTH  JBYX  IJIOCKOCTEH B
MIPOCTPAHCTBE.

3. OO6mue ypaBHEHHUS MPsSMON B mpocTpaHcTBe. KaHOHMUYECKHE ypaBHEHUS MPSIMOU B
IIPOCTPAHCTBE. YPAaBHEHMS NPSIMOU B POCTPAHCTBE, IPOXOAAIIEH Yepe3 ABE TOUKHU.

4. VYcnoBus napaiienbHOCTH U MEPIEHAUKYISIPHOCTH ABYX MPSIMBIX B TPOCTPAHCTBE.

5. VcnoBuss mapaienbHOCTH M NEPHEHAMKYISIPHOCTH MNPSAMOM M INIOCKOCTH B
MIPOCTPAHCTBE.
Samanus

1. Hauwl Touku Mi(3; —1; 2) u Mx(—1; 2; 5). Hanucate ypaBHEHUE MIOCKOCTH, MPOXOIAIICH

yepe3 TOUKy M| NepneHauKyISIPHO BEKTOPY MM, .
2. CocTaBUTh NapaMeTpUUECKHE YpaBHEHUs NMPSAMOH, MPOBeAEHHON uepe3 Touky Mo(2; —1; —3)
NEePIEeHIUKYISPHO TIocKocTH 3x +y —z—8 =0.

TEMA 16 JIMHEMHBIE 3AJIAUYM OTITUMU3ALINNA

Bonpoch! 17151 caMoCTOATEIbHOTO PACCMOTPEHUS

1. JluHeliHOoe mporpaMMHMpOBaHUE: TIOHATHE M TnpuMepbl. JluHeilHble 3amaun
ontuMusanuu. CucTeMbl TUHEMHBIX HEPABEHCTB U X T€OMETPUUECKHE 00pasbl.

2. I xnaccuyeckuii mpumep 3aJaud JIMHEHHOrO NPOrpaMMUPOBAHMS — 3ajada o
pecypcax.

3. CrannaprtHas gopMma 3a1auu JTUHEHHOTo mporpaMMupoBanust. O61acTh 1OMYCTUMBIX
pemeHuid 3a1aun, 1eneBast QyHKIHS 3aJa9u JHHEHHOTO TIPOTPAMMHUPOBAHHS.

4. ANropuT™ rpaguueckoro MeToJa peleHus 3aa4d JUHEHHOro NporpaMMUPOBaHMSL.

5. I xmaccuueckuii mpuMep 3a4adul JIMHEWHOIO IIPOTrPAMMUPOBAHMS - TPAHCIOPTHAs
3ajiaya.

3ananus

1. Haiitu 061acTh JOMYCTUMBIX PELIEHUN 3a]1a4ui JIMHEHHOTO MPOrpaMMUPOBAHUS
F(x)=2x; +x, = max

2. Pemmth 3amady NHHEWHOTO MPOTPaMMHUPOBAHUS U3 3afaHus 3 TpadUUECKUM METOIOM:
MMOCTPOUTDH JIMHUHM YPOBHS I€JICBOM (PYHKIIMH 3aJla4d JIMHEHWHOTO MPOTPaMMHPOBAHUA |
BEKTOp, TOKA3bIBAIONINI HAIMPABJICHUE POCTA IENEBOW (DYHKIMHU; BBIMHUCATH ONTUMAIBHOE
pEIIeHHUE, €CJIM OHO CYIIECTBYET, U ONTHMAIBHOE 3HAUCHHUE 1IEJICBON (QYHKITUH.

A u A, €CTb B

HAJIMYUU COOTBETCTBEHHO 22 W 28 ThIC.eql MpOomyKiuu. /[Ba moTpebuTens By ubB,

XOTenu Obl MOMYyYUTh CO ckiana cooTBeTcTBeHHO 30 u 20 Thic.en mpoaykiuu. CTOUMOCTD

4 2
€=, 3 C
HEPEBO3KU NPOAYKIMHU 3a[aHa MaTpHIEN ,Tae Y- croumocTh mepeBo3ku |

3. Pemmrte cOanaHCHpOBaHHYIO TPAHCIOPTHYIO 3aaady. Ha ckmamax

22



TBIC.€Jl MPOAYKIMM B MIH.pyO. ¢ i-ro ckjiajna j-my norpedutento. Kak MUHUMH3MpPOBATh
CTOMMOCTH NepeBo30k? HaiiTu onTuManbHOE pelieHne 1 3HaueHue 1eaeBoi (QyHKIUH.
TEMA 17 TEOPUA AIBONCTBEHHOCTHU
Bomnpocs! 1151 caMOCTOSITETBHOTO PACCMOTPEHNUS
1. JIBolicTBEHHAas 3aJja4ya JINHEHHOTO TPOrPaMMHUPOBAHHS.
2. Teopembl TBOMCTBEHHOCTH.
3ananus
1. 3agaya JIMHEMHOTrO MPOrpaMMUPOBAHUS
f=x+3x,0 max;.
2x, +3x, <6,
4x, +x, <8,
X;,x, 20

umeeT ontumanbHoe pemierue (0; 2). [TocTpoiiTe 3agauy, ABOHCTBEHHYIO K TaHHOM.
2. Haiinute pelnieHde ABOMCTBEHHOM 3aJadyud W3  3alaHus |, HCHONB3ys TEOPEMBI
IBOMCTBEHHOCTH.

6. YueOHas muTepatypa u pecypchbl HHPOPMALMOHHO-TEJIeKOMMYHHKAIMOHHOM CeTH
«MHTEepHET», y4eOHO-MeToANYecKoe o0ecrieyeHre CaMOCTOATEIbLHOIH PadoThl
o0y4yaromuxcst Mo JMCHUIIHHE
6.1. OcHoBHas1 JIMTEpaTypa

1. Beicmiass MaTeMaTuka JJisi SKOHOMHCTOB [DIIEKTPOHHBIN pecypc]: Y4eOHUK ISl CTYICHTOB
BY30B, OOydJarmmxcsi Mo 3KoHoMUYeckuM crernuanpHocTsiM/ H.II. Kpemep [u ap.].—
OnekTpoH. TekcToBble naHHbie.— M.: IOHUTU-JAHA, 2015.— 481 c.— Pexum
noctyma: http://www.iprbookshop.ru/52071.html. — 3BC «IPRbooks»

2. HlepbakoBa KO.B. Ananutndeckas reoMeTpust [ NEKTPOHHBIN pecypc]: yueOHoe mocooue/
10.B. Illep6akoBa— DneKkTpoH. TeKCTOBbIe naHHble.— CapaTtoB: Hayunas kuawra, 2012.—
159 ¢.— Pexwum moctyna: http://www.iprbookshop.ru/6259.html. — 3BC «IPRbooks»

3. Kopcakosa JI.I'. Beiciiasg MaremMartuka i1 S5KOHOMUCTOB. Yacth 1 [DneKkTpoHHBIN pecypc]:
yaeonoe mocobue/ JL.I. KopcakoBa— DIEKTpOH. TEKCTOBbIC HaHHbIC.— KaluHUHTpan:
bantuiickuii  denepanpHblii yHUBepcuteT uM. Mmmanywmna Kanrta, 2005.— 274 c.—
Pexxum moctyna: http://www.iprbookshop.ru/7360.html. — 9BC «IPRbooks»

6.2. lonmosiHUTEILHASL JMTEpaTypa

1. IlonoB, A. M. Beicuias mateMaTuka Ui SKOHOMHCTOB : YYEOHMK M TNPAKTUKYM JUIs
npukiagHoro Oakanaspuara / A. M. Ilonos, B. H. Cotnukos ; oz pea. A. M. Ilonosa. —
2-e u3n., nepepad. u gon. — M. : MsnparensctBo IOpaiit, 2014. — 566 c. — (Cepus :
bakanasp. Ilpuknagnoit kypc). — ISBN 978-5-9916-3724-4. — Pexum goctymna :
www.biblio-online.ru/book/4AC6D210-49AB-4D97-8E60-C4D12ADCBEF32

2. Tlocnenos, A. C. CoopHUK 3as1a4 1o Bbiciied matemaruke. Y. 1 : yueOHoe mocobue ams
6axanaBpoB / A. C. Ilocnenos ; mox pex. A. C. I[locnienoBa. — M. : U3narensctBo KOpaidT,
2016. — 605 c¢. — (Cepus : bakanasp. [Ipuknagaoi kypc). — ISBN 978-5-9916-8168-1.
— Pexum  goctyma @ www.biblio-online.ru/book/12261681-9326-4861-8BDB-
9F547702D1EA

6.3. YueOHO-MeTOAMYECKOE 00eclieYeHHne CAaMOCTOSTEIbHOM PpadoThl

TeMbl CEMHUHApCKUX 3aHATUH OTPa)KalOT IOCJIEN0BATEIbHOCTh H3Yy4EHUS Kypca B
COOTBETCTBHH C MPOTrPaMMOM U BbIOpaHBI UCXOMS U3 UX 3HAUEHUS AJis u3ydeHus kypca. Kypc
"OCHOBBI JIMHEHHOH anreOpbl M aHATUTUYECKOH TeOMETpUH" COCTOMT M3 TPeX OCHOBHBIX
yactei. [lepBas yacTh — "AHaIUTHYECKas TeOMETPUsI" — BKIIIOYAET U3YyUYCHHE I€OMETPUUYECKUX
O00BEKTOB Ha IUIOCKOCTM M B TPOCTPAHCTBE: JEKapTOBAa CHCTEMa KOOPAMHAT, B3aUMHOE
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pacroyioKeHne reoMeTpuueckux o0bekToB. Bropas yacte — "JluHeiHas anrebpa" — BKIIIOYaeT
N3Y4EHHUE DJIEMEHTOB TEOPUH MATPHIL, JIMHENHBIX POCTPAHCTB, JIMHEWHBIX ONEPATOPOB, CUCTEM
JUHENHBIX YpaBHEHUM U METOJOB MX pewmeHus. Tperbsa yacts — "[IpuMeHeHne aHATUTUYECKON
reoMeTpUr M JIMHEWHOM anredppl B JUHEHHOM NpPOrpaMMHUpPOBaHMM" — BKJIIOYAET B ceOs
U3y4CHUE METOJOB PEILICHUS 3a]ad JIMHEHHON ONTHUMU3ALMM, JIMHEWHOIO IIPOrpaMMUPOBAaHMS,
OCHOBaHa Ha 3HAHUAX, [IOJYYECHHBIX B IIEPBOW U BTOPOM YACTH.

@Dopma npoeedenusi 3aHAmMUl — PELUIEHUE 3aJad MO KIIOYEBBIM IIOJIOKEHUSIM
TeopeTudeckoro Kypca. s 3dekTuBHOro yuyactusi B CeMUHapax peKOMEHAYETCsl IMOBTOpPEHHE
TEOPETUYECKOr0 MaTepuasa M BHIIIOJIHEHUE JOMAIIHUX 3a7aHuil. Ha orneHky paboThl cTylAeHTOB
Ha MPAKTUYECKOM 3aHATHM BIUSAET NPABWIBHOCTh U CKOPOCThH PEIIEHUs NpPEaIaraeMsbIX 3ajad,
yMeHHe OOBSICHUThH APYTHMM CTYAEHTaM CBOE pELICHHE, MPaBUILHOCTh OTBETOB HA BOIPOCHI IO
TEOPETUYECKOMY KYpCY.

6.4. HopmaTuBHbBIE IPAaBOBbIE JOKYMEHTHI
Koncrutynus Poccuiickoit denepanym

6.5. UnTepHeT-pecypcesbl

1. Jlexiuu 1o BBICIIEH MaTeMaTHKe. [ DJICKTPOHHBIN pecypc]: DNeKTpoHHbIH yueOHuK. — [cop. 2004
- 2009]. — Pexxum goctyna: http://www.mathelp.spb.ru/index1.htm

2. [Ipuknannas wmaremaruka. CopaBoyHuK Marematndeckux ¢opmyn. Ilpumepsl u 3agaum ¢
pemeHMsIMU.  [OneKTpoHHBIM  pecypc]. —  [cop. 2004-2009]. — Pexwum  moctyma:
http://www.pm298.ru/index.htm

3. Marsees C.B. [locobue no BekTopHOii anredpe. [DneKTpoHHBIN pecypc]: DIEeKTPOHHBINA y4eOHHK
BeO-caiita EqWorld — [cop. 2004-2009 A. J. Tonsauu]. — Pexum pgocryma:
http://eqworld.ipmnet.ru/ru/library/mathematics/angeometry.htm

4. JIuneiiHoe nporpamMmupoBaHue. [DnekTpoHHBIN pecypc]. — [cop. 2004 Cemen ['mpuu]. — Pexum

nmocrtyma: http:/first.boom.ru/Products/Theory/theory.htm

6.6. UHbIe MCTOYHUKH
HC I/ICHOJ'ILByIOTCH

2. MarepuajibHO-TeXHUYecKasi 0a3a, ”HGOPMAIMOHHbIE TEXHOJIOTUH, IPOrPAMMHOE
odecnevyenre U MHGOPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI

ZIJ'ISI IMPOBCACHUA JIEKITUH 1 MPAKTHYCCKUX 3aHATHH HeO6XO,Z[I/IMBII

1. Aymuropus, oOopynoBaHHas HJsi TPOBEICHHS KOMIIBIOTEPHBIX TPE3CHTALUN, BKIIOUYAs
BO3MOKHOCTh YaCTHUYHOT'O 3aTEMHEHHMs ayJUTOPHUM, a TAK)KE OCHAIEHHAas JOCKOH, MEJIOM WIH
HaOOPOM I[BETHBIX MapKEPOB.

2. MynpTuMenuitHoe oOOpyIOBaHUE JUISI KOMIIBIOTEPHOW NPE3eHTAllMM — MEpCOHAIbHBIN
KOMITBIOTED, IPOEKTOP, IKPaH

3. TpeGoBaHUs K MPOrPaMMHOMY OOECIIEUEHUIO MPU MPOXOKICHUN YI€OHON AUCITUTUTMHBI
KommtekT oucHbix iporpamm: MS Word, MS Excel, MS PowerPoint, Wolfram Mathematica.
4. YacTp NpaKTUYECKHUX 3aHATUH J0JKHA MPOXOAUTH B KOMITBIOTEPHOM KJlacce.
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