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PABOYASI TIPOT'PAMMA YUYEBHOMN JUCHUILIVHBI
Mogenu u MEeToIbl TPUKIIAJHON MATEMATUKHU
Hanpasaenne noaroroku 01.03.04 IpukiaaHas MaTeMaTHKa

(I)opMa MNOoATrOTOBKH O4YHasA

Kkype 1 cemectp 1

neknun 36 yac.

MpakTU4YecKue 3aHsaTus 18 yac.

naboparopHsie paboTh 36 gac.

B TOM yucite ¢ ucrnons3oBanneM MAO jek. 0 gac. / ip. 0 gac. / ma6. 0 gac.
BCET0 4acoB ayAuTOpHOI Harpy3ku 90 dac.

B TOM ymcle ¢ ucnoiabzoBanreM MAO 0 gac.
caMocTosITeNbHas pabora 54 Jac.

B TOM YHCJIE Ha TIOATOTOBKY K 9K3aMeHy 27 Jac.
KOHTPOJIbHBIE Pa0OTHI (KOJIMYECTBO) 3

KypcoBasi paboTa / KypcoBOW MPOEKT HE MPeTyCMOTPEHEI
3a4eT He MPEeILyCMOTPEHBI

sk3ameH 1 cemectp

Pabouas mporpamma yueOHoOW aucuumuusabl (PIIY]]) coctaBnena B cOOTBETCTBHM € TpeOOBaHUSIMHU
oOpasoBarenbHOro crangapra mno HanpasieHuio 01.03.04 «[IpuknagHas MareMaTukay, CaMOCTOSITEIBHO
ycranasnuBaemoro [IBOY, yrBepkaeHHOro pukazoM pekropa ot 18.02.2016 Ne 12-13-235

Pabouas mporpamMma oOCykIeHa Ha 3acelaHuu Kadeapbl MaTeMaTHYECKUX METOJOB B 3KOHOMHKE,
npotokon Ne 12 ot «30» utons 2016 r.

Bpwuo 3aBenyromero kadeapoir MaTeMaTH4eCKUX METOIOB B SKOHOMHUKE, K.(.-M.H., foueHT A.C. Bennuko

CocTaBuTensb:
JIOLIEHT KadeApbl MATEMATUYSCKUX METOJIOB B SKOHOMUKE K.().-M.H., 1o1ieHT A.B. Murakos



AHHOTAIUA

Huctumimaa «Mojaend W METOJbl  MPUKIATHOM — MaTeMaTHKH»
npeaHa3HadyeHa sl cTyaeHToB Hanpasienus moarotoBku 01.03.04 «IIpukmagnas
MaTeMaTHKa.

OOmrast TPyZOEMKOCTh OCBOEHUS NUCIUILIMHBI COCTABISIET 4 3a4eTHBIX
enuauIbl (144 gaca). Qucummnmnaa peammsyercss Ha 1 kypce B 1-m cemectpe.
JucuunianHa BXOAWT B 00s3aTelIbHbIE JUCUUILIMHBI BApUATUBHOM 4YacTh OJioKa
«JIMCIUTUIMHBI (MOJTYIJIN)».

OCOOCHHOCTH TOCTpOCHUsT Kypca: Jjeknud (36 YacoB), NPaKTHUECKHUE
3ansaTus (18 yacoB), mabopaTopHbie paboThl (36 YacoB), caMOCTOsITENIbHAS paboTa
(27 gacoB), MOATOTOBKA K AK3aMeHY (27 4acos).

Tak xak B Ha3BaHWE JUCHUIUIMHBI BXOJAT TAKUE TEPMUHBI KaK MaTeMaTHKa,
MpPUKJIaAHAs MaTeMaTHKa, METOJbI U MOJEIH, TO UX HEOOXOAUMO TMOSICHUTH IS
OTIpE/ICIICHHS] OCHOBHOM TEMaTHKH TPEAJIaracMoro Kypca.

Marematika — Hayka O  KOJMYECTBEHHBIX  OTHOIICHUSIX U
MIPOCTPAHCTBEHHBIX (popMax JIEUCTBUTEIHBHOTO MHPA.

[IpuknagHass maremMaTHKa — COBOKYIMHOCTb MAaTEMaTHYECKUX UJEH W
METOJIOB, HEITOCPEICTBEHHO MCITOJIH3YEMbIX B IPYTMX HayKax U TCXHHKE.

MeToapl — MHOYKECTBEHHOE YHCIIO OT TepMHuHA «MeToy.

Metoa — COBOKYITHOCTh TPUEMOB WIIH OTIEpaIIiid JIJIsl TOCTPOEHUSI HCKOMOTO
pe3ynbTaTa.

Mojenn — MHOKECTBEHHOE YMCIIO OT TepMUHA «Mozaenn.

Mopenb — 3TO MBICJIGHHO TpEACTaBlisieMas WM MaTepUaIbHO
peanu3oBaHHasg CHCTeMa, KOTopas CIocoOHa 3aMelaTh OOBEKT TakKuM 00pa3om,
4yTO €€ M3ydeHue Naét Ha HOBYIO MHpopmaruio 06 3Tom oobekTe. (ITpu 3TOM MBI
JOJDKHBI TIOHUMATh, YTO PealIbHbIE OOBEKTHI CIIUIIIKOM CIIOXKHBI, TIOATOMY TSI X
U3YUYCHUS CO3JAIOT MOJICTH — KOIHMHM M3Y4YaeMbIX peanbHBIX 00BheKTOB. C OmHOU
CTOPOHBI, MOJIETN JOJKHBI OBITh JOCTYIHBI ISl U3YYEHUS, B CUJIIy Y€TO OHU HE
JOJDKHBI OBITH CITUIIIKOM CJOKHBIMH — 3HAQYWT, OHU HEMHUHYEMO OYIyT JIHIIb

YHOPOIICHHBIMH KOIIUSAMMU. HO, C I[perﬁ CTOPOHBI, BBIBOJbI, ITOJIYYCHHBIC ITPH HUX
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U3YYEHUHU, Mbl XOTHUM paClIpOCTPAHUTh Ha peajbHble OOBEKTbl — MPOTOTHIIBI,
CJIEIOBATEIBHO, MOJENb JOJDKHA OTPa)KaTh CYIIECTBEHHBIE YEPTHl H3y4aeMOTO
peanpbHOrO 00BEKTa. B cmiy Takoil MBONCTBEHHOCTH IMOCTPOCHHE, COCTABIICHUE
Mojiesied BO MHOIOM SIBIIsIeTCS MCKyccTBOM. YeM ynauHee Oyner mojoOpaHna,
MOCTPOEHA MOJIENIb, YeM JIydllle OHa OyAeT OTpakaTh CYIIECTBEHHBIC YEPTHI
peaslbHOTO OOBEKTa, TEeM YycCHelHee OyneT e€ HccleoBaHHE U TOJIE3HEE
BBITEKAIOIINE U3 ITOTO UCCIEAOBAHMS, BBIBOJIBI M PEKOMEHIAIINN ).

Bomnpock! 0 posii B COBpEMEHHOM MUPE MaTeMaTUKHU BOOOIIE U MPUKIIATHON
MaTeMaTUKH B YaCTHOCTH, O HEOOXOJUMOCTH (POPMHUPOBAHUS KYJIBTYPhI
MaTEMaTUYECKOT0 MBIIUICHHS CIIEUaIucTa 000 OTpaciu 3HAHWM CBA3aHBI C
METOJIOM MaTeMaTH4YEeCKOr0 MOJICTMPOBAHUSI KaK METOJOM M3y4YEeHHUSI OOBEKTOB
pEAIBHOM JEHCTBUTEIIBHOCTH.

ITo dopMe mnpencraBieHuss MOJEIU MOXHO pa3leiuTh Ha (U3UYECKUE,
CUMBOJIMUECKUe, cMmemanuble. K CUMBOIMYECKMM  MOJEISIM  OTHOCSITCS
MaTeMaTUYECKHE MOJICIIH.

MaremaTudeckass MoJelib — 3TO MPUOMMKEHHOE OIMUCAHUE KaKOro-audo
KJlacca SIBJIICHUM, OOBEKTOB BHEIIHETO MHUPA, BBIPAKEHHOE C IOMOIIBIO
MaTeMaTUYECKUX TMOHITUH U MaTeMarudeckod cuMmBoyMKU. (CocTaBieHue
MaTeMaTUYECKUX MOJIeJIeM M Ha3bIBA€TCd MATEMATUYECKUM MOJACIUPOBAHUEM.
MMeHHO Yepe3 COCTaBICHUE MAaTEMATUUECKUX MOJENEH MPUMEHSIETCS MPUKIIaHas
MaTeMaTUKa B HAYYHBIX HCCIIEIOBAHMSX, B JPYTUX HayKax. ITO JOBOJBHO SIPKO
3aME€THO U B DKOHOMHUYECKOW Hayke. PAKTUUECKM MATEMATHUYECKUM armapar u
MaTeMaTUYECKHE MOJIeNId, B KOTOPBIX OH TMPUMEHSIETCS, W3JIaraloTcsi B
IpeajiaraeMoM Kypce, B CYIIHOCTH, MapajuieNbHoO. )

[Ipexxne Bcero maTeMaTHYECKHUE MOJENHU JNENATCS Ha oOpasHble (YepTexXH,
rpaduKH, CXeMbI U T.]l.) U 3HAKOBO-CUMBOJIMUeckue (ypaBHEHUs, POPMYJIbI U T.1I.).

3HaKOBO-CUMBOJIMYECKUE MOJIETN OBIBAIOT CJICAYIOIINX BUIOB:

1) omntuMuzaiMoHHbIE (B YaCTHOCTH, SKOHOMHKO-MaTeMaTHYECKHUE)

MOJIEJIA, B KOTOPbIX BBEIEH KPUTEPUU ONTHUMAIBHOCTHU, OIPEACIAIOLINN



CMBICIIOBOE  COJIEpKAHUE TMOCTPOCHHOM LeNeBOM (DYHKIIMM, CBSI3bIBaIOILEH
dakTopsl MoeNH (HATpUMED, 3a/1a4a O PACXO/JIE ChIPbA);

2) (QyHKIMOHAJIbHBIE MOJEIH, B KOTOPOH II0 3HAYCHHUSAM  OJIHOM
NEePEeMEHHON MOXKHO OmnpenenuTh 3HaueHus JApyrod. K HuUM  oTHOcsTCS
JWHAMUYECKHE MOJIeNId, KOrjJja B KayeCTBE MEPEMEHHON Yy4YacTBYET BpeMs,
HanpuMep: S = vt (3aBUCUMOCTh IyTH S OT BpeMeHH t M CKOpOCTH ), W
CTaTUYECKUE  MOJENH,  Hampumep: S =xy  (3aBUCUMOCTh  ILJIOIIAIU
NPSIMOYTOJILHUKA OT €T0 JIJIMHBI U IIIUPUHBI).

Kpome TOro, wMaremaThyeckue MOJEIM  MOXKHO  pa3lCliNTh  Ha
JIETEPMUHHUCTCKHE M CTAaTUCTHYECKUE (cToxacTtuueckue). JleTepMUHUCTCKUE
MOJIEIN BBIpakaroTcsi (OpPMYJION, YpaBHEHUEM, B KOTOPBIE BXOJST JOCTOBEPHBIC
BEJIUYMHBI, & B CTATUCTUYECKUX (BEPOATHOCTHBIX MIIU CTOXACTUYECKHX) MOJACIISIX
YYaCTBYIOT CIIyYalHbIE BEJIIMYUHBI.

C mo3uiu HENpEepbIBHOCTH MATEMAaTUYECKUE MOJIENN JENATCS TAKXKE Ha
HEIMPEPBIBHBIE U JUCKPETHBIE MOJIENIH, HAMPUMED, TUCKPETHBIE U HENPEPHIBHBIC
CIIy4ailHbIEC BEJIMYUHBI.

Crnenyer emé pa3 MOAYEPKHYTh, YTO OA3MCHBIE MATEMATHUYECKUE TOHSATHSA,
SBJISIIOIIMECS] KapKacOM MaTEeMaTUYeCKON TeOpUH, MPEACTABISIOT U3 ce0sl MOJICIIU
peaJbHO CYIIECTBYIOIIUX OOBEKTOB. DTO YHUCIO, MHOXECTBO, (DYHKIUS, JJIMHA,
miomanb, 00bEM, BEKTOp, MaTpulla, MNpou3BoAHas, auddepeHman,
nepBooOpa3Has, OmNpeaeiaEHHbI uHTerpai, auddepeHaibHOe YypaBHEHUE,
COOBITHE, BEPOSTHOCTH, CITydyaiiHasi BEJIMYMHA U JIP.

Ecnmu marematnueckas MozeNnb MOCTPOEHA, TO €€ HCCIEAOBAHHE BEIETCS
CpeJCTBAaMM MaTeMaTUKU 0€3 TMPUBJICUYCHUSI COJACPKATEIBbHBIX COOOpaKeHUH.
[Ipomiecc MaTeMaTUYECKOro MOAEIUPOBaHUSA (IIOCTPOEHUSI U HCCIEIOBaHUS
MaTeMaTUYECKOU MOJIeNN) pa30MBaeTCsl Ha CIEAYIONINE dTallb:

1) mocTpoeHHe MaTeMaTHYECKON MOJIENN: OTOpachIBaHHE BTOPOCTEIICHHBIX
(bakTOpoB, MOCTPOCHHE OIMUCATEIHLHON MOJENN OOBEKTa W TepeBefeHue e€ Ha

MaTE€MaTHYECCKHUH SI3BIK;



2) W3yYeHHE TOCTPOCHHOW MATEeMaTHYeCKOH MOJEIM C  TOMOIIBIO
MaTeMaTUYECKUX METOJIOB;

3) mpoBepKa aleKBaTHOCTHU MIOCTPOCHHOW MOJICITH OTIBITHBIM JJAaHHBIM;

4) B ciydae HECOOTBETCTBUS OINBITHBIM JaHHBIM —  YTOYHCHHE
MAaTEMATHYECKON MOJEU WUJTH €€ 3aMEHA IPYTON MOAEIBIO.

B npennaraemom Kypce peub UIET O AETEPMHUHUCTCKUX METOAX U MOJEISX
MPUKIAAHOM MaTEeMaTHUKH, MCIOJIb3yEMbIX B JIMHEHHOHN anrebpe, T.e. paszfene
anreOpbl (Kak 4acTh MaT€MAaTHUKH, paCCMATPUBAIOIICH areOpanyecKkue oneparuu
HaJ OOBEKTaMU MPOU3BOJIBHOM MPUPOIbI), B KOTOPOM H3YyYalOTCSI BEKTOPHbIE
OPOCTPAHCTBA, WX JIMHEHHBIE OTOOpa)K€HHUs, JIMHEHHbIE, OWIMHEWHbIE U
KBaJJpaTU4yHble (OPMBI, & TAK)KE MATPUILIbI, ONPEACITUTENN U CUCTEMBI JTUMHEHHBIX
YPaBHEHUH, W, KPOME TOI'0, UCIOJIb3YEMbIX B AHAIIUTUYECKOM I€OMETPHUH, T.€. B
pazzmene  reoMmerpum  (KaKk ~ 4acTM  MaTeMaTHKW,  paccMaTpHUBAIOILEH
MPOCTPAHCTBEHHBIC OTHOIICHUS W (OpPMBI Tel, a Takxke HX 0000IIeHuUs), B
KOTOPOM H3y4aloTcs TeoMeTpuyecKkue oOpasbl anredpanyeckuMu metogamu (T.e.
U3Yy4aroTcsd Te€OMETpUYECKHe OOBEKTHl CPEACTBAMU aireOpbl Ha OCHOBE METOJA
KOOPAMHAT).

Takum o0pa3om, pganHbeli kypc (MuMIIM) B paccmarpuBaemoi
JNETEPMUHUCTCKOM BEPCHUM O3KBUBAJIEHTEH KypCcy JHMHEHOW anreOpel U
ananmutnueckoin reometpun (JIAATL). IIpu sTom B mpemnaraemsiii kype MuMIIM
(JIAAT') BXOZsAT W 3JEMEHThl BEKTOPHOM aireOpbl Kak paszjena MaTeMaTHKU,
U3Y4Yalolllero BEKTOPHBIE BEJIWYMHBI (BEKTOpbI) M JACUCTBUSA C HHUMH, T.C.
U3yYalollero NpocTenime anredpandeckue onepanuy HajJ BEKTOPaMU: CII0KEHUE,
YMHOKEHHE Ha YUCII0, CKAJIIPHOE, BEKTOPHOE M CMEIIAHHOE TPOU3BEACHUS.

Conepxanue mucuuminael MuMIIM (JIAAI) oxBarbiBaeT cieayrouun
Kpyr' BOIPOCOB: OCHOBHBIE pa3/iefibl JUHEHHOW anreOpbl U aAHAIUTUYECKON
reomeTpuu. OCHOBHAsI TeMaTHKa Kypca OINpeaesseTcsl MoTpeOHOCTIMHU 0a30BBIX,
NPUKIAJAHBIX U CHENUATIbHBIX KypCOB, TAKHMX KaK «MaTeMaTHYECKUI aHau3»,
«auddepeHaIbHbIE  YPABHEHUS», «TEOPUS BEPOATHOCTEH U MaTeMaTH4ecKas

CTaTUCTHUKA», «KHUCCJIICAOBAHUC OHGpﬂHHﬁ», «TCOpUsL UTP», «KTCOPUA YIIPABIICHU,
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IMHEWHOE TMPOrpaMMHUPOBAHHE B OSKOHOMHUKE», «CHCTEMHBIM aHaIu3 U
MO/JICIUPOBAHUE B SKOHOMHUKE, «IKOHOMETPHUKAY, «MOJETUPOBAHUE
TPAHCIOPTHBIX MOTOKOB U CHUCTEM», «MOJEIHA TOPOJACKOM 3KOHOMHUKW» U 1p. B
COBOKYITHOCTH C YKa3aHHBIMM JUCHUIUIMHAMHM JIMHEHHas anredpa U
aHaJUTUYECKass TeOMETpUs  CIIOCOOCTBYET  KAYECTBEHHOMY  YIIYUIICHUIO
mpoecCHOHATLHON  MOATOTOBKM  CTYJCHTOB, a  TaKXke  CIOCOOCTBYeT
(GhOpMUPOBAHUIO CHCTEMHOT'O IICJIOCTHOIO B3IVIS[a Ha €AMHCTBO BCEX pa3JieiioB
MaTEMAaTHKH, SBIISIOMICHCS CBOCOOPa3HBIM METasI3bIKOM, Ha KOTOPOM HamucaHa
YHUBEpCaAJIbHAs «KHUTa» IIPUPOJIBI U 00IIIEeCTRA.

Hear — QopmupoBaHue Yy CTYJICHTOB IMPEICTABICHUNH O HEpa3phbIBHOM
€MHCTBE OCHOBHBIX DPa3/leJIOB alreOphl U FeOMETPUU KaK 4YacTeld MaTEeMaTHKH,
OMMCHIBAIONICH KOJIMYCCTBCHHBIC OTHOIICHUS W IPOCTPAHCTBEHHBIC (POPMBI
JEUCTBUTEILHOTO MUPA, @ TAKXKE BBEJICHUE CTYICHTOB B KPYT 0a30BbIX MOHITHI U
METOJIOB JTUHEUHON anreOpbl U aHATUTUYECKON T€OMETPHUM JJIsl UX MOJTOTOBKU K
W3YYEHUIO CMEXKHBIX 0a30BbIX W CIHEHHAIBHBIX KYPCOB, HCIOJB3YIOMINX
pasznuunbie MeTo il MUMIIM (JIAAT).

3apaumn:

e 3HaTh OCHOBHbIC TOHATUS JIAAL', yMEeTh MPUMEHATH UX JJIs1 PEIICHUS
3aJ1a4 YKOHOMUKH;

® yMETh OIUCHIBATh DJKOHOMHUYECKHME U (PUHAHCOBBIE MOJCIH C
noMmoibio JIAAT, pemiars 3aa4d 95KOHOMUKH OCHOBHBIMH METOJIaMH
JIAAT

® pa3BUTh CIOCOOHOCTh OPUEHTUPOBATHCS B TOCTAHOBKE 3ajady M
OTIpeIeNATh, KAKUM 00pa3oM CJIeyeT UCKATh CPEJICTBA MX PEIICHUS C
Touku 3peHus JIAAT;

® [POBOAUTH C TNOMOIIBID OCHOBHBIX METOMOB M Mmoxenend JIAAT
pa3paboTKy u HCCIICIOBAHUEC MaTeMaTHYECKUX MojieJIeH
SKOHOMHMYECKHUX OOBEKTOB, CUCTEM W IPOIIECCOB, MPEIHA3HAYCHHBIX
IJIs. IPOBEAEHUST PACUETOB, aHAIN3a U MOJATOTOBKM SKOHOMHUYECKHX

pELICHUN;



¢ BJIAACTb HABBIKAMHW PCHICHHA ITPAKTUYCCKUX 3aJia4.

B pesymbraTe HM3ydeHHS JaHHOH JUCHUIUIMHBI Y  OOyYaroIIUXCs
dbopmupyloTcs  cienyiomme MNpodeccHOHaTbHBIE KOMIICTCHIMH  (DJIEMEHTHI
KOMITIETCHITUH).

Kox u ¢popmysimpoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIETeHIHH

I1K-9 - ciocobHOCTD 0a30BbIE MOHATUS U OCHOBHBIE TEXHUYECKHE TPUEMBbI
BBISIBHTH MaTpHYHOM areOpbl, aHATUTHIECKOM T€OMETPHUH,
CCTCCTBCHHOHAYUYHYIO | 3HAeT TCOPHUH JINHEHHBIX MPOCTPAHCTB (HAa]] BEIECTBEHHBIM
CYIIHOCTB MPOGIIEM, Y KOMILJIEKCHBIM TTOJISIMH) M X OTOOPaKCHUIA,
BO3HHUKAOIIHUX B XOJIC CIIEKTPAIILHOM TEOPHH
npoQeccHonabHO pelIaTh IMUPOKOro Kiacca 3a1a4n U3 Pa3aIMdHbIX
ACATCIIPHOCTH, pa3enos Kypca, IIOMCKOBOM M TBOPYECKOM
TOTOBHOCTBIO Ymeer JEATENBHOCTH TIPH PEIECHUH 337184 TOBBIILECHHON
MCHOJIB30BATH VTS NX CIIOKHOCTH ¥ HETHIIOBBIX 337144
pelieHus
COOTBETCTBYIOMIHIA CTaHIaPTHBIMH METOIAMH AITeOpbl KOMITIEKCHBIX
eCTECTBEHHOHAYuHbIi | BUAJCET | YMCEIl U ONEPALMOHHOTO HCYHCIICHHS M HX
armapar HPUMEHEHHEM K PEIICHHIO PUKJIAIHBIX 3312
OCHOBBI JIMHENHOW anredpbl U aHATUTUYECKOU
3naer reOMETPUH, HEOOXOIMMBIE ISl YCIIEITHOTO U3YUEHHUS
MaTeMATHICCKUX TUCIHUIUINH, PEIICHUSI
TTK-12 - criocoBHOCTE SKOHOMHYECKHX 3314
CaMOCTOSITEIILHO IPUMEHSTH METO/IbI JINHEHHOMW anreGphl 1
U3y4aTh HOBBIC Vaseer AQHATUTHIECKON TCOMETPHH JIJISI PEIICHUS
paszensl MaTeMaTHYeCKHX 3a/1a4, JUTs TIOCTPOCHUSI M aHAITH3a
(byHIaMEHTATBHBIX Mojieieil B 9KOHOMUKE
HayK HaBBIKAMM IIPUMEHEHUSI COBPEMEHHOTO
Brageer | MATCMATHUCCKOrO HHCTPYMEHTAPHS JUIA PellICHNS
3a/1a4 SKOHOMHUKH; METOJUKOM TTOCTPOCHUSI, aHAITH3a U
IPUMEHECHUSI MATEMATHYECKUX MOJIENICH B SKOHOMHKE

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA

Pazgen |.

JIeMEeHThbI

AHAJIMTHYECKOM reoOMeTpum: IJIEMEHTBI

AHAJIMTHYECKOH reoMeTpUH Ha IUIocKocTH (14 yacoB)

Tema 1. YpaBHeHHe JUHUHM HA ILIOCKOCTH (6 yacoB)

OnpeneneHue JIMHUM Ha IUIOCKOCTH M €€ ypaBHeHue. Kiaccudukanus
KPUBBIX Ha IUIOCKOCTH (KpuBbI€ 1-TO M 2-ro mopsiakoB). OO BUJI KPUBBIX
nepBoro nopsaka. [lpsmas nuHug. YTON HakiIoOHA W YIIIOBOM KO3 (HUIIUEHT.

VYpaBHeHue MpsAMOil ¢ YIIIOBBIM KOAG(OUIIMEHTOM. YTOJ MEXIY ABYMS MPSIMBIMU.
;



VYcnoBusi mapayuieIbHOCTH U MEPIEeHIUKYJISPHOCTH ABYX MNPSAMBIX. YpaBHEHUE
OpsMOM, TPOXONdAIed uepe3 JaHHYI0O TOYKY B JaHHOM HallpaBJICHUU
(KaHOHMYECKOE YpaBHEHHE MPSAMOii). YpaBHEHHUE NIPSIMOM, MPOXOSIICH Yyepe3 ABe
JTAaHHBIE TOYKU. YpaBHEHHE MPSIMOM, MPOXOAIICH yepe3 JaHHYIO TOUKY C JTaHHBIM
yriaoBeiM  koddduumentom. Ilapamerpuueckue ypaBHeHHS TpsIMoN. Touku
NepecevyeHrs JByX MNpsAMbIX. B3anMHOe pacrnojiokeHue ABYX HpsMbIX. [pyrue
ypaBHEHUSI MPSAMOW: YpaBHEHHE NPSIMOM B «OTpe3Kax»; Yrol MEXIy IBYyMS
OPSMBIMU M YCJIOBUSI NMApAJUIEIbHOCTH U MEPHNEHIUKYISIPHOCTH ABYX MPSMBIX B
TepMHHAX KO3((ULUMEHTOB OOLIMX YpaBHEHUM NPSMBIX; ypaBHEHHUE MPSIMOH,
IIPOXOJSIIEH Yepe3 JaHHYI TOUKY M MapajuIeIbHO 3aJaHHOW NPSIMO; YpaBHEHHE
NPSAMOM, MPOXOJAIIEH 4Yepe3 MaHHYI0 TOUYKYy M TEPIEHAUKYJISIPHO 3aJaHHOU
npsmoil. PacctosiHme oOT TOYKM 40 mpsMoM (TIepBhId  (NIPsSIMOI) BBIBOI).
HopmanbsHoe ypaBHeHre npsiMoi. OTKIIOHEHUE U PACCTOSIHUE OT TOYKH A0 MPSMOU
(BTOpOW BBIBOI).

Tema 2. KpuBble BTOporo nopsiaka (8 yacon)

OOmmii BUJ KPUBBIX BTOPOro mopsiaka. OOiiee ypaBHEHHE OKPYXKHOCTH U
€ro0 4YacTHbIE BHJbl: YpPAaBHEHHE CMEIIEHHONW OKPYKHOCTH U YpPaBHEHME
HECMEUIEHHON OKPY>XHOCTU (KaHOHMYECKOE YpaBHEHHUE OKpPYKHOCTH). ['padux
KBaJIpaTHOTO TpéxwieHa. KaHOoHWYeckue ypaBHEHHUS KPHUBBIX 2-T0 Topsaka: 1)
aunc  (ompezeneHue, (QOKychl, (OKaldbHbIE PagUYChl, XapaKTEPUCTHUECKOE
CBOICTBO, YpaBHEHHE, dKCUEHTPHUCHUTET); 2) rumnepOona (ompeaeneHue, (Ppokychl,
(doxanbHbIE paaunychl, XapaKTEPUCTHUECKOE CBOMCTBO, YpaBHEHHUE,
SKCLIEHTpucUTeT); 3) mapabona (ompeneneHue, ¢GOKyC, (QOKaIbHBIA paaHNyC,
JTUPEKTPHUCa, XapaKTEePUCTUYECKOE CBOMCTBO, YPaBHEHUE, «IIPOKEKTOPHOE
(«TeIeCKOMUYECKOe») CBOMCTBO); TUPEKTPHUCHI dJUTHIICA U TurepOoisl (1-oe u 2-oe
omnpenenenus); Teopema 27 (0 (QokaJIbHOM paauyce, JUPEKTpUCE H
AKCIICHTPUCUTETE dJuIHIca); Teopema 28 (0 ¢GoKaIbHOM pajauyce, JUPEKTPUCE U
DKCIIEHTPUCUTETE THUNEepOoIbl). DuHIc, rumnepdojia W mapabojia B TEPMHHAX
KOHUYEeCKOro cedeHus. [lonsipHoe ypaBHeHuUe 3iuurnca, runepOosisbl U napadosibl.

JIBe  OCHOBHBIC  3aJlauM  AQHAIMTUYECKOM TE€OMETPUM HA  MJIOCKOCTH.
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[TapameTprueckoe 3alaHUE KPHUBOM: MAPAMETPUUYECKOE YPABHEHHE OKPYKHOCTH,
MapaMeTPUYECKOE YPAaBHEHUE JIUIUIICA, NapaMETPUUYECKOE YPABHEHUE LIMKIOUIBI.
[lepeceuenne nByx KpuBbiX. lIpeoOpazoBaHue JEKapTOBBIX MNPSAMOYTOJbHBIX
KOOPAMHAT: NapalIelIbHbIA MTEPEHOC U MOBOPOT KOOPAMHATHBIX oceil. HekoTopsie
CICLUAJIbHBIE KPHUBBIE 2-TO TMOpSAKAa Ha IJIOCKOCTU: CIHpad, JIEMHUCKaTa
bepuynnu, 4- u 3-7menecTkoBble PO3bI, aCTPOUJA, KapAHOWJIA, 3BOJIbBEHTA
(pa3BEpTKA) OKPYKHOCTH.

Paszgen Il. DjemeHTHI AaHAJINTHYECKON TeOMETPHHU: 3JIE€MEHThI
AHAJIMTUYECKON TeoOMeTPHMH B MNPOCTPAHCTBE W JJIEMEHTbI BEKTOPHOM
aareopsl (6 yacoB)

Tema 3. IloBepxHocTu 1-ro mopsiika - NMJIOCKOCTH B INMPOCTPAaHCTBE,
KpuBble 1-ro mopsiaka — npsimpie B npoctrpancrie (0,5 yaca)

OnpeneneHne NOBEPXHOCTH B MPOCTPAHCTBE U €€ ypaBHeHUE. OnpenencHue
KpUBOH (JINHWK) B MPOCTPAHCTBE U €€ ypaBHEHMs. Y paBHEHUS IJIOCKOCTH: 00I1iee
YpaBHEHHE IUIOCKOCTH; YIrOJl MEXAYy JBYMS IUIOCKOCTAMU M  YCJIOBUSA
MapajuieIbHOCTH U MEPIECHIUKYIISIPHOCTH JIBYX TUIOCKOCTEH; HOpMaJIbHBI BEKTOP
IJIOCKOCTH; YpaBHEHUE IUIOCKOCTH, MPOXOJAIIECH Yepe3 [aHHYK TOYKY
MEPIEHAUKYJISIPHO JAHHOMY BEKTOPY; YCJIOBHE COBIIAJICHUSI NIBYX IIJIOCKOCTEW;
HOPMAJIbHOE YPaBHEHUE TUIOCKOCTH; PACCTOSIHUE OT TOYKHA JO IIJIOCKOCTH.
VYpaBHeHus TpsMOii: OOIIME ypaBHEHUS MPSMOHN; KAHOHUYECKHE YpaBHEHUS
MpsSIMOM; TTapaMeTPUUYECKUE YPaBHEHUS MPSIMO; YroJl MEXIy ABYMs MPSIMBIMU B
MPOCTPAHCTBE M YCIJIOBHS MapaUIeIbHOCTH U MEPHEHIUKYISIPHOCTH NPSIMBIX B
MPOCTPAHCTBE; PACCTOSIHUE OT TOYKH JO MpPsSMOW B NPOCTpaHCTBE. B3amMmHoe
pacloyIO)KEHUE TMpSIMOM U TUIOCKOCTH:  YCJIOBHUS — MAPAJUICIBHOCTH U
NEPIEHIUKYJISIPHOCTH, YTOJ MEXKYy IPSIMOM U TJIOCKOCTBIO.

Tema 4. [ToBepxnocTn 2-ro nopsiaka (0,5 yaca)

YpaBHEHNE TWIMHIPAYECKON TIOBEPXHOCTH: ONPEAECICHUE IUIUHIPUIECKON
MOBEPXHOCTH, OOpa3ymoIIiMe ¥  HANpaBIAmOMas s  WIHHAPUIECKON
MMOBEPXHOCTH, ypaBHEHHUS AJUITUITUYECKOTO, TUNepOOINIECKOTO 151

napaboIM4ecKoro IMIJIMHIAPOB. ODIUUIICOWA  (OmpenesieHue, YypaBHEHUE U
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cBoiicTBa). OIHOTIOJIOCHBINM TUNIEpOOJION (ONpeeieHue, YypaBHEHUE U CBOMCTBA).
JIBynosiocHblii  TuUnepOosions  (ompezelieHHe, ypaBHEHHE UM CBOMCTBA).
OnunTuyeckuid  mapabosiousi  (OompeielieHHe, ypaBHEHHWE U CBOICTBA).
['unepOonnueckuii mapabosyousr (ornpeaesieHue, ypaBHeHHEe U cBoiicTBa). KoHyc
BTOPOIO MOPsiiKa (ONpeAeIIeHHEe, ypaBHEHUE U CBOMCTBA).

Tema 5. D1eMeHTHI BeKTOPHOIi ajreopsl (5 yacoB)

BekTtopHoe  mpousBeAeHHE ~ BEKTOPOB:  ONpElEJIieHUEe  BEKTOPHOTO
IPOU3BEIECHUS JIBYX BEKTOPOB, OCHOBHBIE CBOWCTBA BEKTOPHOTO MPOU3BEIACHUS,
TeopeMa 29 (0 BEKTOPHOM NPOM3BEIECHHWU B KOOpAUMHATHOM ¢opwme). JIBoitHoe
BekTopHOe mpousBeaeHue: Teopema 30 (o npaBuie «bAL-IIAb»), Teopema 31 (o
ToxzaectBe Axko6m). CmemanHoe (CKaJsipHO-BEKTOPHOE) MPOU3BEACHHE TPEX
BEKTOPOB: ompejeneHue, teopema 32 (0 reoMEeTpUYecKOM CMBICIE CMEIIaHHOTO
npousBeaeHus), ciaeactsuss 1 u 2 u3 teopemsl 32, teopema 33 (0 CMEIIAHHOM
IIPOU3BEJECHUU B KOOPJIMHATHOM (popMme), cienctBus 1, 2 u 3 u3 TeopeMsl 33.

Paznen Ill. Daementbl JauHeliHOW anareOpnl — ajreépa JHHEHHBIX
MPOCTPAHCTB M JINHEeliHbIe 0ToOpa:kenusn (16 yacos)

Tema 6. Anredpa JMHeiiHBIX pocTpaHcTB (8 yacoB)

JIuHeliHbIE BEKTOPHBIE IPOCTPAHCTBA: ITOHATHE JIMHEWHOTO BEKTOPHOTO
MPOCTPAHCTBA, BEKTOP B N-MEPHOM MPOCTPAHCTBE, JIMHEWHAs 3aBUCUMOCTb U
HE3aBUCUMOCTb BEKTOPOB, CBOMCTBAa JIMHEWHOW 3aBUCUMOCTH  BEKTOPOB.
Pa3smepHocTh M 0a3uc BEKTOPHOIO MNPOCTPAHCTBA: PA3MEPHOCTh BEKTOPHOTO
MPOCTPAHCTBA, 0Aa3UC BEKTOPHOTO MPOCTpaHCTBA, Teopema 34 (o pasziokeHuu N-
MEpPHOT0 BEKTOpa mo 6a3ucy), reopema 35 (o gomonaHeHuu a0 6asuca). [lepexon k
HOBOMY 0asucy: Marpulia Mepexoja K HOBOMY 0a3ucy, CBOWCTBa MaTpHUILIbI
nepexoaa. JInHelHble MOANPOCTPAHCTBA: MOHATHE JIMHEMHOIO MOJINPOCTPAHCTBA,
CyMMa U TMepeceyeHue JIMHEWHbIX MOANPOCTPAHCTB, CBOMCTBA CYMMblI H
NEepPeceyeHns] JIMHEHMHBIX MOAMPOCTPAHCTB, TOHITHE JIMHEHHOW OO0O0JIO0YKH,
CBOMCTBa JUHEHHOW 00009KU. EBKIMIOBBI MPOCTPAHCTBA: MOHATHE E€BKIUIOBA
MPOCTPAHCTBA, CKAJISIPHOE IMPOMU3BEJIEHUE JABYX N-MEPHBIX BEKTOPOB, JJIMHA

(HOpMa) N-MEPHOTO BEKTOpPA B €BKIUJOBOM MPOCTPAHCTBE, YTOJ MEXIY JBYMS
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HEHYJIEBBIMU N-MEPHBIMH BEKTOPAMH B €BKJIUJIOBOM MPOCTPAHCTBE, CBOMCTBA
JUTMHBI (HOPMBI) BEKTOPa, OPTOHOPMUPOBAHHASI CUCTEMa BEKTOPOB, Teopema 36 (o
HE3aBUCUMOCTH OPTOHOPMHUPOBAHHOM CHCTEMBI BEKTOpOB, Teopema 37 (0
CYILIECTBOBAHUM OPTOHOPMHUPOBAHHOIO 0a3uca) — METOJ OPTOrOHAIU3AIUU
[IImMuaTa, TOHATHE OPTOTOHAIBHOTO JOMOJIHEHUWS, CBOMCTBAa OPTOTOHAIBHOIO
JOTIOJTHEHUSL.

Tema 7. JInneiinble oTo0opaskenusi (8 yacos)

OOmue cBeAeHHUS O JMHEHHBIX OTOOPAKEHUAX: TOHATHE OTOOpaKECHHS,
obOpa3, panr, anpo u AedekT oToOpaxkeHus; Teopema 38 (00 obOpasze u sape);
teopema 39 (006 otoOpaxkeHnun Oaszuca). JIuHelHbIe oOmepaTopbl: TMOHSITHE
JIMHEMHOTO OlepaTopa, CBOMCTBA JIMHEHMHBIX OMNEPATOPOB, CTPYKTYpa JIMHEHHOTO
oreparopa, MaTpulla JHMHEHHOro orepartopa, Teopema 40 (0 CBsA3M MaTpHIl
ormeparopa B pa3HbIX Oasucax), Teopema 41 (00 ompenenurene omepaTopa B
pa3Hbix Oa3zucax). CoOCTBEHHbBIE BEKTOPbl U COOCTBEHHBIE 3HAUYECHMS JIMHEWMHOTO
oreparopa: COOCTBEHHBIE BEKTOPBI u COOCTBEHHBIE 3HAYCHUA,
XapaKTEPUCTUUECKOE  YpaBHEHHE  ONEparopa,  XapaKTepUCTUUYECKUE WU
COOCTBEHHBIE 4YHCJa OIMeparopa, CHEeKTp omeparopa. Teopema 42 (o
HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB). CHMMETpPUYHBIN OINEpaTop: MOHSTHE
CUMMETPUYHOrO0 omepaTopa, Teopema 43 (00 YCIOBUU CHUMMETPUYHOCTH
ormeparopa), Teopema 44 (00 OPTOrOHAIBHOCTH COOCTBEHHBIX BEKTOPOB).
KBaapatuuneie (Hopmbl: MOHATHE KBagpaTUYHOM (opMbl, Teopema 45 (o cBA3M
MEXIy KBaJapaTH4HOW (opmoil u omepaTtopoMm), Teopema 46 (0 TpUBEICHUU
KBaJIpaTUYHOU (HOPMBI K KAHOHHYECKOMY BHUJY), CBOMCTBAa KAaHOHUYECKUX (POpM,
MOJIOKUTEIIBHO (oTpuIATENBHO) orpeeeHHas u HEOTPULIATETLHO
(HETIOJIOKUTENTFHO) OTpesieieHHast (POPMBI, YIIIOBBIC U TJIABHBIE MHHOPBI, TEOpEMaA
47 (o0 ompeneneHun 3HaKa (GOPMBI MO COOCTBEHHBIM YHCIAM), KpHUTEpUi

CunbBéctpa: Teopema 48 (00 onpeaesieHny 3HaKa (OPMbI MO YTIIOBBIM MUHOPAM).

II. CTPYKTYPA U COJEP)KAHUE MMPAKTUYECKON YACTH

KYPCA
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IpakTnueckue 3anaTusa (18 yacos)

3ansaTue 1. AHaauTH4YecKasi reoMeTpusi —4vacTh 1 (2 yaca)

1. PaccrositHue Mexay AByMs TOUKaMH B MPOCTPAHCTBE, HA INIOCKOCTH U Ha
npsMoOil, anuHa (MOAyJb) BEKTOpa B KOOpPJIMHATax BEKTOpa (B «OOJIBIIMX»
KOOpJIMHATaXx) W B KOOpJMHATaX KOHIEBOM M HAYaJIbHOM TOYEK BEKTOpa (B
«MaJIBIX» KOOPJINHATAX ).

2. YToJl MeX]ly BEKTOpaMH B «OOJIBIINX» KOOPINHATAX.

3. Hamnpasnstoinue KOCUHYChl BEKTOpA.

4. Jlenenue oTpe3ka B JAHHOM OTHOILIECHUU.

5. Ilnomane TpeyroibHUKA HA MIIOCKOCTH Y€pe3 KOOPAUHATHI €0 BEPIIKH.

3ansiTHe 2. AHAJIMTHYECKAsi reoMeTpusi — vacTh 2 (2 yaca)

1. PaccrositHue Mexay JByMsl TOUKaMU B MPOCTPAHCTBE, HA MNIOCKOCTH U Ha
npsMoi, nanuHa (MOAYJb) BEKTOpa B KOOpJIMHATax BeKTopa (B «OOJBIIMX)»
KOOpJIMHATaXx) M B KOOpJAMHATaX KOHLEBOW M HAYaJIbHOM TOYEK BEKTOpa (B
«MaJbIX» KOOpJIMHATAX).

2. YroIll MeXy BEKTOpaMH B «OOJBIINX)» KOOPAUHATAX.

3. Hamnpapnstomue KOCUHYCBI BEKTOPA.

4. JleneHue oTpe3Ka B JAHHOM OTHOILIEHUHU.

5. Ilnomane TpeyrojbHUKA Ha MIIOCKOCTH Ye€pe3 KOOPAUHATHI €r0 BEPUINH.

3ansiTue 3. AHaJUTH4YeCKAasi reoMeTpusi — 4acTh 3 (2 yaca)

1. Vron HakjoHa U YrJIOBOM KOY(DPUITUEHT, ypaBHEHHUE MPSIMOU C YTIIOBBIM
K03 pUIeHTOM.

2. Yron Mexay JBYyMS TpPSAMBIMHU, YCJIOBHE TNapajUICIbBHOCTH U
MEePICHIUKYJISIPHOCTU JIBYX MPSMBIX.

3. VYpaBHeHue  mpsAMON,  MPOXOASAIIEH  4Yepe3  JAHHYH  TOUKY
NEPIEHIUKYISIPHO JAHHOMY BEKTOpY, 00liee ypaBHEHHE MPSIMON Ha TJIOCKOCTH.

4. VYpaBHeHHE NPSIMOW, MPOXOAAIICH uepe3 MaHHYI0 TOYKY B JaHHOM

HaIpaBJICHUH (KAHOHUYECKOE YPABHEHUE MIPSIMO ).
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5. VYpaBHeHUE NPAMOU, MPOXOAIICH yepe3 JIBe JaHHbIC TOUKH.

6. VYpaBHeHue mnpsAMOI, MpPOXOAAIIEH uepe3 NaHHYI0 TOYKY C JIaHHBIM
YTIOBBIM KO3 UITUEHTOM.

7. TlapameTrpuueckue ypaBHEHUS MPSIMOM.

3ansTue 4. AHaIMTHYeCKasi reoMeTpusl — 4acThb 4 (2 yaca)

1. VYron HakjoHa U yriaoBoH KOAPOUIIUEHT, ypaBHEHHE MIPSIMOM C YTIIOBBIM
ko3 dunreHToM.

2. Yronm Mexay JAByMs TMpSAMBIMH, YCIOBHE MApPAUICIbHOCTH H
MEPIEHIUKYIAPHOCTU BYX IPSIMBIX.

3. VYpaBHEHHE  NpsIMOW,  NPOXOJAIIEH  yepe3  JaHHYI0  TOUYKY
NEPHEHANKYJIIPHO TaHHOMY BEKTOPY, 001Iee ypaBHEHUE NPAMON Ha MIIOCKOCTH.

4. VYpaBHEHHE TMPSAMOM, MPOXOIALICH uepe3 AaHHYI0 TOYKY B JIAaHHOM
HaIpaBJICHUH (KAaHOHUYECKOE YpaBHEHUE MPSIMOH).

5. VYpaBHeHHUE NPAMOM, MPOXOAIIEH yepe3 JIBE TaHHBIC TOUKH.

6. YpaBHeHue NpsAMOH, NMPOXOAALIEH uepe3 AAHHYI TOYKY C JIaHHBIM
YTJIOBBIM KO3 (ULIHEHTOM.

7. TlapameTrpuueckue ypaBHEHUS MPSIMOM.

3anfATHe 5. AHAJUTUYECKAS] TeOMeTPHusl — 4acTh S (2 yaca)

1. Vron HakioHa v yriioBoM KO3()PUIUEHT, ypaBHEHHE MPSAMOM C YTIIOBBIM
KodhpureHTOM.

2. Yrom Mexny JAByMs TpSAMBIMH, YCIOBHE MApPAUICIBHOCTH H
MEPIEHIUKYJIAPHOCTU JIBYX MPSMBbIX.

3. VYpaBHeHue  mpsAMON,  TPOXOAAIMIEH  dYepe3  JAHHYI  TOUKY
NEePHEHAUKYJIAPHO JaHHOMY BEKTOPY, 00lllee ypaBHEHHE NMPSIMON Ha TIOCKOCTH.

4. VYpaBHeHHE TPSMOHM, MPOXOJAIICH 4Yepe3 JaHHYI) TOYKY B JaHHOM
HaIpaBJeHUH (KAaHOHUYECKOE YpaBHEHUE MIPSIMON ).

5. VYpaBHeHUE NPAMOM, MPOXOSIIEH yepe3 B JaHHbIC TOUKH.

6. VYpaBHeHue mUpSAMON, MPOXOAAIICH uepe3 MaHHYI0 TOUYKY C JaHHBIM
YTI0BBIM KO3 (OULIUEHTOM.

7. TlapameTrpuueckue ypaBHEHUS MIPSMOM.
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3ansaTue 6. AHaIMTHYeECKAsi reoMeTpusi — 4acTh 6 (2 yaca)

1. Touka mnepeceueHusi OByX MNpsSMbIX. B3auMHOE pacmojioKeHHe ABYX
MPSIMBIX.

2. YpaBHEHHUE IPSIMOUN «B OTpPE3KAX).

3. Yronm wmexay JAByMS TPSIMBIMA W YCIOBUS TMAPALICIBHOCTH U
NEPIEHANKYIAPHOCTH JIBYX TMPSAMBIX B TEpMHHAX KOA(DOUIMEHTOB O0OIMHUX
ypaBHEHUH NPSIMBIX U B TEPMHUHAX YTIOBBIX KOA(DDUIIMEHTOB MPSMBIX.

4. VYpaBHeHHE NPAMOU, TPOXOASAIIEH Yepe3 TaHHYIO TOUKY U MapajuielIbHO
3aJJaHHOU MIPSIMOM.

5. VYpaBHeHue TpsAMOM, TMPOXOMSIICH uepe3 JaHHYI0 TOYKY W
MEPIICHINKYJIIPHO 3aJaHHOM IPSIMOM.

6. OTKIIOHEHUE U PACCTOSHUE OT TOYKH JI0 MPSMOM.

/. HopmaiibHO€ ypaBHEHHE MPSAMOM.

3ansaTe /. AHAJIUTHYECKAS] TeOMETPUS — YacTh/ (2 yaca)

1. Touka mepeceueHusi AByX MNPSIMBIX. B3auMHOE pPACHOJOXKEHHUE JBYX
MPSIMBIX.

2. YpaBHEHHUE IIPSIMOU «B OTPE3KaAX».

3. Yronm wmexay JAByMS TPSIMBIMH W YCIOBUS TMApPALICIBHOCTH U
NEPHEHAUKYJIAPHOCTH JIBYX MPAMBIX B TEpMHUHAX KOA(POUIMEHTOB OOIIKX
ypaBHEHUH NPSIMBIX U B TEPMHUHAX YTIOBBIX KOA(PPHUITUEHTOB MPIMBIX.

4. VYpaBHeHUE MPSAMOU, TPOXOAAIIEH Yepe3 NaHHYI0 TOUKY U MapajieIbHO
3aJaHHOU MPSIMOM.

5. VYpaBHeHue TmpsMOHM, TPOXOMASIICH Yepe3 JIaHHYI0 TOYKY U
MEPIIEHAUKYJISIPHO 3aJTaHHOM IIPSMOM.

6. OTKIIOHEHUE U PACCTOSHUE OT TOYKH JI0 MPSMOM.

/. HopmaiibHO€ ypaBHEHHE NPSIMOM.

3ansaTue 8. AHAJUTHYECKAsl TeoMeTpHsi — YacTh 8 (2 yaca)

1. Touka mnepecedyeHHs IBYX MpsMbIX. B3anMHOE pacnoyioKeHHE ABYX
MPSIMBIX.

2. YpaBHEHUE IPSIMOU «B OTPE3KaAX».
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3. Yron wmexay JAByMsS TMNOpSIMbIMM W YCIOBUS MapaUIEIbHOCTH U
NEPHEHAUKYIAPHOCTH JIBYX MNPAMBIX B TepMHUHAX KOd()PUIIMEHTOB 0OIIMX
ypaBHEHUH NPSIMBIX U B TEPMUHAX YTJIOBBIX KOO(PPUIIUECHTOB MPSIMBIX.

4. VYpaBHEHHE NPAMOH, IPOXOAIIEH Yepe3 NaHHYI0 TOUKY M MapajljIesIbHO
3aJaHHOU MPSIMOM.

5. VYpaBHeHuE TMpsAMOHM, MPOXOASIIEH Yepe3 JaHHY0 TOYKy U
MEPIECHIUKYJIIPHO 3aaHHOM HPSIMOM.

6. OTKJIOHEHHUE U PACCTOSHUE OT TOYKHU A0 IPSIMOM.

7. HopmaiibHO€ ypaBHEHHE MPSAMOH.

3ansaTue 9. AHaJMTHYecKAasi reoMeTpusi —4acTh 9 (2 yaca)

1. Touka nepeceueHuss AByX NpsSMBbIX. B3auMHOE pPACHOJOKEHHE [BYX
IPSIMBIX.

2. YpaBHEHUE MPAMOHN «B OTpPE3Kax».

3. Yrom wMexnay JOByMS TPSMBIMH W YCJIOBHS MapaJIeIbHOCTH U
NEPIEHIUKYJIAPHOCTH JIBYX MpPSMBIX B TEpMHHAX KOIPPHUIMEHTOB OOIMIMX
YpaBHEHUH NPSIMBIX U B TEPMHHAX YTIOBBIX KOA(D(DHUIIMEHTOB MPSMBIX.

4. YpaBHEHHE TIPSIMOM, TPOXOASIIEH Yepe3 JaHHYIO TOUYKY U TapaJlIeIbHO
3aJJaHHOU MPSIMOM.

5. VYpaBHeHue TMpsAMOM, MPOXOASIIEH uepe3 JaHHYH TOUYKYy H
MEPIIEHAUKYJISIPHO 3aIaHHOM ITPSMOM.

6. OTKJIOHEHHWE U PACCTOSHUE OT TOYKHU A0 TPSIMOH.

7. HopwmaiibHO€ ypaBHEHHE MPSIMOH.

JlaGopaTopHbie pa6oThI (36 yacoB)

3ansaTue 1. AHannTn4yeckasi reomerpusi — yacthb 1 (2 yaca)
1. YpaBHeHUs: CMEMIEHHON W HECMENMIEHHON OKPY>XHOCTH (KaHOHMYECKOE
YPaBHEHUE OKPYKHOCTH).
2. YpaBHEHUS CMEIIEHHOTO W HECMEHIEHHOIro Juinica (KaHOHHYECKOE

YPaBHEHUE JJIIUIICA).
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3. ®okychl, (okanbHBIE PAAUYChl, XapaKTEPUCTUUYECKOE CBOMCTBO,
DKCIEHTPUCUTET U JUPEKTPUCHI JUIMIICA.

3ansaTHe 2. AHATUTHYECKAS] TeOMeTPHs — YacTh 2 (2 yaca)

1. YpaBHeHus: cMEMIEHHON M HECMEHIEHHOW OKPYKHOCTU (KaHOHUYECKOE
YpaBHEHUE OKPYKHOCTH).

2. YpaBHEHHUS CMEIIEHHOTO M HECMEHIEHHOro 3Juihiica (KaHOHHMYECKOe
ypaBHEHUE DIUIUIICA).

3. ®okychl, (okampHBIE pAAUYCHl, XapaKTEPUCTUYECKOE CBOMCTBO,
DKCLIEHTPUCUTET U TUPEKTPUCHI JILIUIICA.

3ansaTue 3. AHAJTUTHYeCKAsl reoMeTpus — 4yacThb 3 (2 yaca)

1. YpaBHeHUs: cMENIEHHONW M HECMEIIEHHOW TUNepOosbl (KaHOHUYECKOE
ypaBHEHUE TUIIEPOOIIBI).

2. ®okycel, (hoKadbHBIE PATUYCHI, XapaKTEPUCTHYECKOE CBOWCTBO,
HKCLIEHTPUCUTET U TUPEKTPUCHI TUIIEPOOJIBI.

3ansaTue 4. AHaTUTHYeCKAsl reoMeTpusi — 4yacThb 4 (2 yaca)

1. YpaBHeHUs: cMENIEHHONW M HECMEIIEHHOW TUNepOOosbl (KaHOHUYECKOE
ypaBHEHUE TUIEPOOJIBI).

2. ®okycel, (hokambHBIE PATUYCHI, XapaKTEPUCTHYECKOE CBOWCTBO,
HKCLIEHTPUCUTET U TUPEKTPUCHI TUIIEPOOJIBI.

3aHsiTue 5. AHAJIMTHYECKAasl reoMeTpHs — 4acTh S (2 yaca)

1. ITonsipHble ypaBHEHHUS dJUIHIICA, TUTIEPOOIIBI U TapadOoJIbL.

3aHsiTue 6. AHaJIMTHYECKAasi reoMeTpusi — 4acTh 6 (2 yaca)

1. ITapameTrpuueckre ypaBHEHUSI OKPYKHOCTH.

2. [lapameTpuueckue ypaBHEHHs dIJUIUIICA.

3. [lapameTpuueckue ypaBHEHHs LIUKJIOUIBI.

3ansaTHe /. AHAJIUTHYECKAS] TeOMeTpus — 4acTh 7 (2 yaca)

1. ITpeoOpazoBanue JIEKApTOBBIX IPSIMOYTOJIbHBIX KOOpJIMHAT:
MapaJyICIbHBIN IEPEHOC U MIOBOPOT KOOPANUHATHBIX OCEH.

3ansrtue 8. BekropHasi anredpa — yactp 1 (2 yaca)

1. BextopHO€E IpOU3BEICHUE ABYX BEKTOPOB.
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2. OCHOBHbIE CBOICTBA BEKTOPHOTO MPOU3BEACHHUS.

3. BextopHoe nmpousBeieHuEe B KOOPAUHATHON opMme.

4. JIBoitHoe BekTOpHOE nTpou3BeaeHue (mpasuio «bAL-IIABy).

3ansaTue 9. BekropHas anreopa — yactb 2 (2 yaca)

1. BextopHO€ pou3BeICHUE ABYX BEKTOPOB.

2. OCHOBHBIE CBOMCTBA BEKTOPHOTO TIPOU3BEACHHUS.

3. BextopHoe mpousBeieHue B KOOPAUHATHON dopMme.

4. JIBoitHoe BekTOpHOE nTpou3BeaeHue (mpasuio «bAL-IIABy).

3ansTue 10. BekTopHas ajaredpa — yactb 3 (2 yaca)

1. CmemanHoOe (CKAJISIPHO-BEKTOPHOE) MPOU3BEICHUE TPEX BEKTOPOB.

2. 'eomeTpruyecKuil CMBICT CMEIIAaHHOTO MTPOU3BEICHUS.

3. CmenianHoO€e MPOU3BE/ICHHE B KOOPAMHATHON (hopMme.

3ansrue 11. BekTopHnas aaredopa — yacrsb 4 (2 yaca)

1. CmemanHOE (CKAJISIPHO-BEKTOPHOE) MPOU3BEICHUE TPEX BEKTOPOB.

2. 'eoMeTpuyeCcKUii CMBICIT CMEIIAHHOTO MTPOU3BEICHUSI.

3. CmenianHOE MPOM3BEICHNE B KOOPAMHATHON (hopMme.

3ansaTue 12. JIluneiinasi anreopa: ajnredpa JUHEHHBIX MPOCTPAHCTB —
yacTtb 1 (2 yaca)

1. JIuneiinas 3aBUCUMOCTh U HE3aBUCUMOCTh BEKTOPOB.

2. ba3zuc BEKTOPHOTO MPOCTPAHCTBA, PA3IOKEHHUE N-MEPHOTO BEKTOpa IO
0a3ucy, JOMOJHEeHHE 10 Oa3uca.

3. Ilepexon k HOBOMYy ©Oa3ucy: MaTpuila Iepexojla K HOBOMY 0asucy,
CBOWCTBA MaTpULBI U IEPEX0/A.

3ansrue 13. JInneiinas anredpa: anredpa JUHEHHBLIX NPOCTPAHCTB —
yacthb 2 (2 yaca)

1. EBKIM0OBBI MPOCTPAHCTBA: CKAISIPHOE MPOU3BEACHUE JIBYX N-MEPHBIX
BEKTOPOB, IJIMHA (HOpMa) N-MEPHOTO BEKTOPA, YIoJl MKy ABYMs HEHYJIEBBIMU N-

MEpPHBIMU BEKTOpaMU, CBOMCTBA JUIMHBI (HOPMBI) BEKTOPA.
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2. EBKIMJIOBBI MPOCTPAHCTBA: OPTOHOPMHUPOBAHHAS CHUCTEMA BEKTOPOB,
HE3aBUCUMOCTh OPTOHOPMHMPOBAHHON CHCTEMBI BEKTOpPOB, CYIIECTBOBaHUE
OpPTOHOPMHUPOBAHHOTO Oa3uca — MeTo] opToronanu3anuu imuara.

3. OpToroHaiabHOE JOTOJHEHUE U €r0 CBOMCTBA.

3anstue 14. JIuneiinas aaredpa: JuHeliHbIe 0TOOPaKeHHs — yacTh 1 (2
yaca)

1. JIunelinple OTOOpaKEeHUS; 00pa3, paHr, sAApo U AehHEeKT OTOOpaKeHHS,;
Teopema 00 oOpase u sape oToOpakeHus; TeopeMa 00 oToOpakeHnH Oa3uca.

2. JIluHeliHble omepaTopbl, CBOMCTBA JIMHEHHBIX ONEPaTOPOB, CTPYKTypa
JUHEWHOTO olepaTopa, MaTpHIla JMHEHMHOTO orepaTopa.

3. Teopema 0 CBsI3M MaTpHI] ONIEpaTOpa B pa3HbIX Oa3mcax.

4. Teopema 00 ompenenuTesie oneparopa B pa3HbIx Oa3ucax.

3ansTue 15. JInHeiiHas ajredpa: JuHelHbIE 0TOOPaKeHHs — YacTh 2 (2
yaca)

1. CoObcTBeHHBIE BEKTOPbl M  COOCTBEHHbIE 3HAYEHHUS JIMHEWHOTO
oreparopa: COOCTBEHHBIE BEKTOPHI u COOCTBEHHBIE 3HAYCHMUS,
XapaKTepUCTHUUECKOE  ypaBHEHUE  OlepaTopa,  XapaKTEepUCTUYECKUE WU
COOCTBEHHBIE YHCIIa OTIEPATOPA, CIIEKTP OMEPATOPA.

2. Teopema 0 HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB.

3ansitue 16. JIuneiinas ajredpa: JMHelHbIE 0TOOPaKeHUsI — YacTh 3 (2

yaca)

1. CumMeTpuuHBIid oneparop, TeopeMa 00 YCIOBUU CHUMMETPUYHOCTH
oreparopa.

2. Teopema 006 OPTOTOHAJIBHOCTU COOCTBEHHBIX BEKTOPOB.

ansitue 17. JIuHeiinas ajredpa: JMHelHbIE 0TOOpaKeHUsI — YacTh 4 (2
yaca)

1. KBagpartuunsie GOpMBI.
2. Teopema 0 CBSI3M MEXy KBaIpaTUIHOU (POPMOIL 1 OTIepaTopoM.
3. Teopema o mpUBUACHUYU KBaIpaTUIHON (DOPMBI K KAHOHUYECKOMY BHTY.

4. CpoiicTBa KAHOHUYECKHUX (POpPM.
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3ansTue 18. JIuHeliHasi anredpa: JUHelHHbIE 0TOOPAKEHUA — YacTh 5 (2
yaca)

1. [onoxutenbHO (OTPULIATENBHO) OMNPEACIEHHOE W HEOTPUIATEIBHO
(HEMOJIOKUTENBLHO) ONpeieNIEHHbIE ()OPMBI, YTIIOBBIE U TJIABHBIE MUHOPBI.

2. Teopema 06 onpeeneHny 3Haka GOpPMBbI IO COOCTBEHHBIM UHCIIAM.

I1l. YYEBHO-METOJAMWYECKOE OBECIIEYEHUME
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSI

Y4ebHo-MeToAnueCcKOoe oOecrieueHue CaMOCTOATENbHOMN paboThI
00yYaromuxcs 1Mo JUCHUILTHHE « MO M METOMbl MPUKIATHOH MaTeMaTHKN
npenctaBieHo B [Ipunokenuu 1 u BKITto9aeT B ceOs:

TUTaH-TPa(HK BBIMOJHEHHS CAMOCTOSTEILHOW pabOThI 1O AUCIUIUINHE, B TOM
YHCIie PUMEPHBIE HOPMBI BPDEMEHH Ha BBITIOJHEHHUE 110 KaXKIOMY 3aJIaHUIO;

XapaKTepUCTHKA 3aJaHUl JJII CaMOCTOSITEIIbHON paboThl OOYJArOMIMXCS U
METOAMYECKUE PEKOMEHIAINH TI0 UX BBIIOJIHEHHIO;

TpeOOBaHMSI K  TPEACTABICHUIO W O(QOPMIICHMIO  PE3yJbTAaTOB
CaMOCTOATENbHON pabOTHI;

KPUTEPHUH OLICHKHU BBIMIOJHEHUS CAMOCTOSITEIbHON PabOThI.

IV. KOHTPO.Jb JOCTUXEHUS LIEJEA KYPCA

KonTponupyemble  pa3ienbl  TUCHUIUIMHBL,  3Tambl  (OPMUPOBAHUS
KOMIIETEHLIMH,  BUABl  OLICHOYHBIX  CPEACTB,  3a4ETHO-DK3aMEHALIMOHHBIC
MaTepualibl, KOMIUIEKThI OLICHOYHBIX CPEACTB JJISl TEKYIIEH aTTeCTAallK, OIIMCAHUE
MOKa3aTejaed U KPUTEPUEB OLCHHBAHUS KOMIIETCHUMU Ha PAa3jIMYHBIX dTarax HX
bopMHpOBaHUs, METOJUYECKHE MaTepualbl, ONPEACIAIONINE  MPOUEIYPHI
OLICHMBAHUS 3HAHUM, YMEHUI M HABBIKOB U (WJIM) OMbITA JAEATEIBHOCTH, a TAKXKe
KPUTEPUH U TTOKa3aTesid, HeoOOXOUMbIE JIJIsi OIICHKW 3HAHWUW, YMEHHM, HABBIKOB U
XapakTepU3yroIe 3Tanbl (POPMUPOBAHMS KOMIETEHIUH B IMPOLIECCE OCBOCHUS

o0pa3oBaTeIbHOM MPOTpaMMBbI, TipeicTaBieHbl B [Ipunoxenun 2.
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V. CIIMCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOJUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEparypa
(onexmponnwvie u neuammvie uz0anus)

1. Wnbun B.A. JluneliHas anreOpa [DneKTpOHHBIN pecypc]: y4eOHMK Jist
By30B/ Wnbun B.A., Tlo3usk O.I.— DekTpoH. TEKCTOBBIE AaHHbIE.— M.:
OU3MATIINT, 2010.— 277 C— Pexum JOCTyTa:
http://www.iprbookshop.ru/25698.

2. Nnpma B.A. AmnxanuTudeckas TeoMeTpus [ODJEKTPOHHBIA pecypc]:
yueOHuk mna By3oB/ Wneun B.A., Tlo3nsik 3.I'.— DOneKTpoH. TEKCTOBBIC
nanaeie.— M.: OU3SMATIIUT, 2012.— 222 c— Pexum pgocryma:
http://www.iprbookshop.ru/25716.

3. CkpoiioBa E.B. JluneiHas anreOpa [DNEKTpOHHBIN pecypc]: ydeOHOE
nocobue/ CkpberiioBa E.B., benoBa O.0.— DIEKTpOH. TEKCTOBBIE JTAHHBIC.—
Kanuuunarpan: Poccuilckuii rocyaapCTBEHHBIM YHHUBEpCUTET WM. MMmaHywnia

Kanra, 2010.— 151 ¢.— Pexum gocryma: http://www.iprbookshop.ru/23814.

4. bexnemumena, JI.LA. COOpHHMK 3a7a4 MO aHATUTHYECKOW T'€OMETPUU U
JUHEeWHOW anrebpe [DaekTpoHHBIM pecypc] : ydeOHoe Tmocobome / JLA.
bexnemumena, /[.B. bexnemuiues, A.1O. [lerposuu (u np.). — Uzn. 3-e ucnp. —

CIIO. : Jlanb, 2008. — 496 c.

JlonmosiHUTE/ILHAS JIUTEpaTypa
(newammvle u snexmponHvle U30aHUs)

1. Anexcangpos, II.C. Kypc aHanmuTthyeckod Te€OMETpUM U JMHEHHOU
anredpsl [IAEKTPOHHBIN pecypc] : yueOHuk. — DnekTpoH. nan. — CII6. : Jlans,
20009. — 512 C. — Pexum JOCTyma:
http://e.lanbook.com/books/element.php?pll_id=493

2. bexnemumer, JI.B. Kypc ananuTudeckoil TreoMeTpuu W JUHEHHOMN

anreOpsl [DeKTpoHHBIN pecypc] : yueOHuk. — DnekTpoH. nan. — CIIO. : Jlanb,
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2015. — 445 C. — Pexum JOCTyma:
http://e.lanbook.com/books/element.php?pll 1d=58162

3. beknemumes, /I.B. Pemenue 3a1au u3 Kypca aHAIUTHYECKOW T€OMETPUU
U JIMHEWUHOMU anreOpsl [ DNeKTPOHHBINA pecypc] : yueOHUK. — DIEeKTpoH. AaH. — M.

du3MaTIInT, 2014. — 190 C. — Pexum JOCTyTa:
http://e.lanbook.com/books/element.php?pll_i1d=59632

4. Kamomue, C.b. AHanmuTuyeckas TeoMeTpusi M JIMHEHHas anredpa
[OnexkTpoHHBIM pecypc] : ydyeOHOoe mocoOue. — OINEKTpOH. JaH. — M.
duU3MaTiIur, 2011. — 167 C. — Pexum JIOCTYyTIA:

http://e.lanbook.com/books/element.php?pll 1d=2187

5. Edumos H.B. KpaTkuii Kypc aHaIUTHYECKOW reoMeTpuH [DIEeKTPOHHBIN
pecypc]/ EdpumoB H.B.— DnekrpoH. TekcroBble manHbie.— M.: ®DUIMATIINUT,
2014.— 239 ¢.— Pexxum noctymna: http://www.iprbookshop.ru/33384.

IlepeyeHb 10MOJIHUTEIbHBIX HHGOPMAIITHOHHO-METOAHYECKUX
MaTepuaJioB

1. Manyrun B.A. Jluneiinas anreOpa: y4eOHUK M TPAKTUKYM JUIs
aKaJeMHU4YecKoro OakayiaBpuara. — DJIEKTPOH. JAaH. — 3-€ U31., epepad. u Jom. —
M.: Pun I'pynn, 2011. — 464 c. — (B pamkax mnpoekrta «HanuoHanbHOE
IKOHOMHUYECKOE 00pa30BaHUEy ).

2. Kpemep H.11I., ®puaman M.H. Jluneitnas anrebpa: yaeOHUK U TPAKTUKYM
JUTSL aKkaJieMUYecKoTo OakanaBpuara. — DJIEKTPOH. aH. — 2-€ U3/., UCIp. U JIOI. —
M.: U3a-Bo FOpaiir, 2015. — 308 c. — (Cepust: «bakanaBp. AkaieMUIECKHAN KypC»).

3. AntonoB B.U., Jlarynora M.B., JIo6koBa H.U. u ap. Jluneiinas anredpa u
aHanuTHdeckas reoMetpus. OMOpHBIA KOHCIEKT: yueOHOEe MocoOue. — IIEKTPOH.
nan. — M.: IIpocnekr, 2015. — 144 c.

4, llIumaués B.C. Kypc Bbiciicii mareMatuku: yueOHUK it By3oB/Iloa pen.
Axanemuka A.H. TuxoHoBa. — DneKTpoH. AaH. — 4-e uszd., ucnp. — M.: U3a-Bo

Omnuxkc, 2009. — 608 c.
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5. COopHMK 3amay IO MaremaTuke il By30B (B 4-x wyactax) — Y.l —
Jluneiinas anredpa v OCHOBBI MaTematndeckoro ananu3sal/lloa pea. A.B. Ebumosa,
B.I1. leMmumoBuya. — DnekTpoH. naH. — 3-¢ m3A. ucnp. u pon. — CII6: M3a-Bo
«Jlaupy, 2011. — 464 c.

6. Koctpukua A.M1. Beegenme B anrebpy.. — 2-¢ wusm., crep. — M.
OU3MATIINT, 2014. — («Kiaccnuecknii yHUBEpCUTETCKUIA YUEOHHKY).

7. ®anneer J.K. Jlekuuu no anrebpe. — 4-e usn., crep. — CII6.: U3n-Bo
«Jlauby, 2012.

8. ®enopuyk B.B. Kypc aHanutudeckoi reoMmeTpuu 1 JIUHEHMHON aireOphl. —
3-e u3., crep. — CII6.: U3n-Bo «Jlanby, 2010.

9. bopeBnu 3.1. Onpenenurenu 1 MaTpuIlsl. — 3-¢ u3., ctep. — CII10.: U3a-Bo
«JIanby, 2013.

10. Bbyrpo A.C., Huxombckuii C.M. DneMeHTHl JHHEWHON anreOpbl u
aHAJMTUYECKOU reoMeTpuu. — 5-¢ u3jl., nepepad. u gomn. — CII6.: U3n-Bo «Jlauby,
2011.

11. Kanmaues H.B. Jluneiinas anre6pa. Y.1. JIuHeilHble U €BKJIUIOBBI
npoctpanctsa / ITox pen. B.B. I'mcuna u C.B. [Tuenunnesa. — M.: ®unakagemus,
2009.

12. boprakoBckuii A.C., [lanteneeB A.B. JIunelinas anreOpa B mpuMepax H
3amadax. — M.: Beicm. k., 208.

13. T'ycaraukos I1b., Pesanuenko C.B. Bekropras anreOpa B mpumMepax u

3amadax. — 3-e usj., crep. — CII6.: U3a-Bo «Jlanby, 2010.
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VI.METOANYECKHUE YKA3AHUS ITO OCBOEHUIO JUCHUIIJIMHBI

PexoMeHaaIIuM 10 TVIAHUPOBAHUIO M OPraHU3AIMU BPeMeHH, OTBEIEHHOI0 Ha
H3y4eHHe TUCHUILUTHHBI, OMMCAHHE MOCJIeA0BATEIbHOCTH JAelicTBHIA
o0y4aromuxcst

OcBoeHne AWCIUIUIMHBI CIeAyeT HAYMHATH C W3Y4YeHUs paboueit yueOHOM
IIPOrpaMMBbI, KOTOpasi COJCPIKUT OCHOBHBIC TPEOOBAaHUS K 3HAHUSAM, YMCHUSM H
HaBbIkaM. O0s3aTeNbHO CIEAyeT YYWUTHIBATH PEKOMEHIAIMH IPEIOo1aBaTelis,
JAaHHBIC B XOJIC yCTAaHOBOYHBIX 3aHATHH. 3aTeM — IPUCTyNaTh K HM3YYCHHUIO
OTJICJIbHBIX Pa3JIeJIOB U TEM B MOPSJIKE, IPETYCMOTPEHHOM MPOTPaMMOii.

[TomyunB mpeacTaBieHHe 00 OCHOBHOM COJEpKAHWUU pas3zeiia, TEMBI,
HEOOXOJMMO H3yYHUTh MaTepHald ¢ IIOMOIIBI0 PEKOMEHIyeMOW OCHOBHOM
muteparypsl. llemecooOpa3HO COCTaBUTh KpAaTKUH KOHCIIEKT WM CXEMY,
OTOOPKAIONIYI0O CMBICI W CBS3M OCHOBHBIX IIOHATHH JaHHOTO pasjueia W
BKJIIOYEHHBIX B Hero TeM. QOO0s3aTeNnbHO CJHEAYeT 3alUChIBaTh BO3HHUKIINC
BOIIPOCHI, HA KOTOPBIC HE yAAJIOCh OTBETUTHh CAMOCTOSTEIHHO.

[ToaroroBKy K Hadaly OOydYeHHS BKJIIOYAET HECKOJIbKO HEOOXOIMMBIX
MyHKTOB:

1) HeoOxomumo co3maTh I ceOs palMOHAIBHBIA W 3MOIMOHAILHO
JIOCTATOYHBIM YPOBEHb MOTHBAIIMM K TOCIEI0BATCIIbBHOMY M TUIAHOMEPHOMY
U3YYCHUIO JUCITUTUTHHBI.

2) HeoOxomuMo HM3y4UTh CIHCOK PEKOMEHIOBAHHOW OCHOBHOW M
JIOTIOJTHUTCIIFHON JIUTEpaTypbl U yOEIUThCS B €€ HaIW4YUMU y ceOs JoMa WM B
OnbnuoTexe B 0yMaKHOM WJIU DJIEKTPOHHOM BHUJE.

3) HeoOxoamMo HWMETh «IOJ PYKOW» CHeHHaldbHbIE M YHHBEpPCAIbHBIC
CJIOBAapH, CIIPAaBOYHHWKH W SHIMKIIONEIUH, JJISI TOTO, YTOOBI ITOCTOSIHHO YTOYHSITh
3HAUCHUS HCIOJb3YeMbIX TEPMHUHOB W TOHATHHA. [loib30BaHHME CiIOBapsIMH U
CIIpaBOYHUKAMH HEOOXOIUMO CJeNaTh NPHUBBIUKON. OMBIT ITOKa3bIBAE€T, YTO

HCYIOBJICTBOPUTCIIBHOC YCBOCHHC IIPEAMCTA 3a4aCTyIO KOPCHUTCSA B HETOYHOM,
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CMYTHOM WM HENPaBUILHOM TOHMMAHUA W YINOTPEOJCHWH TOHATUHHOTO
ammapara y4eOHOH TUCITUTUTHHEI.

4) XemaredpHO B caMOM Havajlle Iiepuoia OOy4YCHHS BO3MOXKHO
TIIaTeTbHEE CIUIAHUPOBATh BpEMs, OTBOJAMMOE Ha pabOTy C HCTOYHHKAMH H
JUTEPATYPOU IO ITUCIUIUIMHE, TPEICTaBUTh 3TOT IUIaH B HariAHOW (opme
(rpaduk paboOTHI ¢ JaTaMHu) M B JAJIBHEHUIIIEM €T0 MPUISPKUBATHCS, HE JOITyCKas
CPBIBOB Tpaduka HHIWBHUIYaTbHOW pabOTBl M «aBpaja» B MPEACECCUOHHBIN
nepuo. [IpeHeOpekeHre STUM MMyHKTOM TPUBOJINT K MEPEYTOMIICHUIO M PE3KOMY

CHHMKCHHIO Ka4CCTBA YCBOCHU A y‘I€6H01“O Martcpuaiia.

PexoMenaanuu mo padore ¢ Jureparypou

1) Bcro y4eOHyr auTeparypy >KeJaTeabHO H3y4aTh «IOJ KOHCIIEKTY.
YreHue nuTEpaTyphbl, HE COMPOBOXKIAEMOE KOHCIHEKTHPOBAHUEM, JIaXe IyCTh
caMbIM KpaTKuM — Oecrojie3Hass pabora. lLlenbp HamumcaHus KOHCHEKTa IO
JTUCHUIUIMHE — C(GOPMHUPOBATh HABBIKM 10 TIOHCKY, OTOOpY, aHaau3zy u
GbopMyJIUPOBAHUIO YU4EOHOTO MaTepuana. OTH HABBIKM 00sI3aTENIbHBI JJIs JIFOOOTO
CHEeIUaINCTa C  BBICIIUM  OOpa3oBaHMEM HE3aBHUCHMMO OT  BBIOpaHHOM
CHEUATbHOCTH.

2) Hammcanue KOHCIIEKTa JIOJDKHO OBITh TBOPYECKMM — HYXHO HE
MEpENUChIBaTh TEKCT U3 WCTOYHUKOB, HO TBITAThCA KPATKO H3JaraTb CBOUMU
CJIOBaMHU COJIEp>KaHHE OTBETA, IIPU I3TOM MAKCUMAJIbHO CTPYKTYpUPYS KOHCHEKT,
UCIIOJIb3YsI CUMBOJIBI U YCJIOBHbIE 0003HaueHus. KomupoBaHue u «3aydynBaHHE»
HEOCMBICIIEHHOTO TEKCTa TPYIOEMKO M MO OOJBIIOMY CUETy HE MMEET OOJIbIION
MO3HABATEIBLHOU U NMPAKTUYECKOU [IEHHOCTH.

3) Ilpu HamucaHWK KOHCIIEKTA HMCIIOJB3YETCS TETpajb, MOJS B KOTOPOM
oOsi3atenbHbl. CTpaHUIlbl HYMEPYIOTCS, KaXKJIbIi HOBBIM BOMPOC HAYMHAETCS C
HOBOTO JIMCTA, I KaXKIOTO 5SK3aMEHAI[MOHHOIO BOIpoca oOTBoautcs 1-2
CTpaHMIIBl KOHCIIeKTa. Ha mossix pa3Meniaercs Besi BCioMoraTenbHas HHGOpMaIius

— CCBLIKH, BOITPOCHI, YCJIOBHBIC 0003Ha4YCHUSA U T.O.
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4) B utore naHHO#M paOOTHI «UACATBEHBIMY SBISIETCS MOJIHBIN KOHCIIEKT IO
oporpaMMe JAMCLMIUIMHBL, C  BBIJCICHHBIMU  OINpPEACICHUSIMH, Y3JOBBIMU
NyHKTaMH, TpUMEpaMH, HESCHBIMH MOMEHTAMH, MPOCTABICHHBIMH Ha TMOJISIX
BOIIPOCaMH.

5) Ilpu paboTe HaJ KOHCIIEKTOM 0053aTEIHLHO BBISBISIOTCS U OTMEYAFOTCS
TPYIOHBIE JJII CAMOCTOSITEJIBHOTO H3Yy4Y€HHs BOIPOCHl, C KOTOPBIMH YMECTHO
o0paTuThCi K IMPENOAABATENI0 IPU IOCELUIEHUH YCTAaHOBOYHBIX JIEKIUH U
KOHCYJIbTAINH, 1100 B MHIMBUYyaTbHOM MOPSJIKE.

6) Ilpu ureHun y4eOHOW M Hay4dyHOW IJUTEpaTyphl BCerla CJICIUTH 3a
TOYHBIM M TOJHBIM NOHMMAaHUEM 3HAYEHUS TEPMUHOB U COJECpPKAaHUS NOHATHUH,
UCIIOJIb3YEMBIX B TeKcTe. Bcerna cienyer yToYHATh 3HAYEHUs MO CIOBAPSM WU
SHIMKJIONEAUSIM, TP HEOOXOAUMOCTH 3allUChIBATh.

7) Tlpu HamucaHwm y4eOHOTO KOHCIIEKTa OO0S3aTENhHO YKa3bIBaTh BCE
npopabaTbiBaéMble UCTOYHUKH, aBTOp, Ha3BaHWE, JaTa U MECTO H3JIaHud, C

YKa3aHHUCM HCIIOJIb30BAHHBIX CTPpAaHHII.

IMoaroroBka Kk NpOMe:KyTOYHOM ATTECTAIUM MO IMCUMUILINHE: IK3aMEeHY
(3auery)

K arrecramum momyckaroTcs CTYACHTHI, KOTOpPbIE CHCTEMaTHYECKH B
TEYEHUE BCEro CeMecTpa IMocemald W paboTany Ha 3aHATUSIX W TOKa3ald
YBEPEHHBIC 3HAHMS B XOJI¢ BBHIMOJHECHUH MPAKTHYCCKUX 33aJJaHUN M JTAOOPATOPHBIX
pabor.

HemocpencrBenHass mOATOTOBKAa K  aTTECTalldd  OCYIIECTBISIETCA IO
BOIIPOCAM, TNIPEJICTABICHHBIM B paboueld yuyeOHOW mporpamme. THiaTenbHO
u3y4dnTe (HOPMYITUPOBKY KAXKJIOTO BOMPOCA, BHUKHUTE B €T0 CyTh, COCTABHTE IJIaH
orBeTa. OOBIYHO IUIAH BKJIIOYAET B CEOsI:

— OIpelesieHNe CYIIHOCTH paccMaTpuBaeMoOro BOIPOCAa, OCHOBHBIX
MIOJIOKEHUH, YTBEPKACHHH, OMTpeiesieHne He0OX0AMMOCTH UX JI0KA3aTEIhCTBA,;

— 3amuch 0003HaYEHUH, POPMYI, HEOOXOIUMBIX ISl TIOJTHOTO PACKPHITHS

BOIIPOCA;
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— rpadudeckuii Matepuan (TabIUIbI, PUCYHKH, TpadUKH), HEOOXOAUMBIE
JUISL PACKPBITUS CYIIIHOCTH BOTIPOCA,
— pONb U 3HAUEHHE pAacCMaTpUBAEMOrO MaTepHaia Uil MPaKTHYECKOi

ACATCIIbBHOCTHU, ITPUMCEPBI UCIIOJIB30BAHUS B Hp&KTPI‘-IGCKOﬁ JACATCIIBHOCTH.

VIl. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE
TV CHUILIAHBI

]_IJ'IH OCYIICCTBJICHUA O6pa3OBaT€JII)HOFO Imponecca 10 AHUCHUILIIMHC

H€O6XOIIHMa ayauTopus IJis IIPOBCACHUS JICKOIHMOHHBIX U IIPAKTHYCCKHUX 3aHATHH.
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Ipuiaoxenue 1

MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUHCKOM ®EJIEPAIIN
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIIET0 0Opa30BaHUs

«/{aabHEeBOCTOYHBIN (eepaibHbI YHUBEPCUTET»
(IBDY)

HIKOJIA ECTECTBEHHbBIX HAYK

YYEBHO-METOJIUYECKOE OBECHHEUEHUE CAMOCTOSTEJIBHOM
PABOTbBI OBYYAIOLIUXCA
Mo JuCHMILTHHEe «Mo/e i 1 MeTOAbI NPUKJIATHON MATEMATHKH
Hanpasiaenue noaroroku 01.03.04 Ilpukiaaanasi MaTeMaTuKa

dopma NOArOTOBKYU OYHAS

BaaauBocToK
2016
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Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOSATEIbHON PadoThl O JMCUMILINHE

Jara/cpoku
BBINOJIHEHHS

Bua camocrosiTesibHOM padoThI

IIpumepHbIe
HOPMBI
BpeMeHHU Ha
BbINIOJIHEHH €

dopma
KOHTPOJIA

4 nenens

[ToBTOpEHME TEOPETUUECKOTO U
MPaKTUYECKOT0 MaTepuasa
JUCHUTIIUHBI, 3aCIyIIIMBAEMOTO U
KOHCIIEKTUPYEMOT'O B X0/1€
ayJIUTOPHBIX 3aHITHI; U3yUCHHE
OCHOBHOH M JOITOJHHUTEIHLHOM
JTUTEpaTyphl, yKa3aHHOU B paboueii
y4eOHOU mporpaMMe AUCIUTITMHBI
CaMOKOHTPOJIb OTBETOB Ha
OCHOBHBIE ITPOOJIEMHBIE BOTIPOCHI 11O
TeMaM JICKITUH.

6 yacoB

Co0OecenoBanue

6 Henena

CamocrosTenbHBIN pa3dop 3aaaHui
Y 3a/1a4, peiaeMbIX Ha
MPAKTUYECKUX 3aHATHSX.

3 yaca

IIpoext

10 Henens

[ToBTOpEHME TEOPETHUECKOTO U
MPaKTUYECKOr0 MaTtepuaia
JUCIUIUIMHBI, 3aCTYIIIMBAEMOT0 1
KOHCIIEKTUPYEMOT'O B XO€
AyIUTOPHBIX 3aHATHI; U3YyUEHUE
OCHOBHOM M JIOTIOJTHUTEJIbHON
JUTEpaTyphl, yKazaHHOH B paboueil
y4eOHOI porpaMMe AUCIUIIITUHBL,
CaMOKOHTPOJIb OTBETOB Ha
OCHOBHBIE MTPOOJIEMHBIE BOTIPOCHI 11O
TeMaM JICKITUH.

6 gyacoB

CoOecenoBanue

12 Henensa

CamocTosTenbHbIN pa30op 3a1aHui
W 33124, peraeMbIxX Ha
MPAKTUYCCKUX 3aHATUAX.

3 gaca

[Ipoext

16 Henens

[ToBTOpEHME TEOPETHUECKOTO U
MPaKTUYECKOr0 Marepurasa
JUCLUIUIMHBI, 3aCIyILIMBAEMOr0 U
KOHCIIEKTUPYEMOT'0 B XOJ€
AyIUTOPHBIX 3aHATHI; U3YyUEHUE
OCHOBHOM M JIOMOJHUTEILHOMN

6 yacoB

CoOecenoBanue
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JUTEPATyphl, YKa3aHHOU B paboueit
y4eOHOI porpamMme JUCHUTUIAHBL,
CaMOKOHTPOJIb OTBETOB Ha
OCHOBHBIE ITPOOJIEMHBIE BOIIPOCHI TI0
TEMaM JIEKIIUH.

6 18 nenens CamocrosarenbHbIi pa3dop 3aganuii | 3 yaca [Tpoext
U 3a]1a4, pelaeMbIX Ha
NPaKTUYCCKHUX 3aHITHUSIX.

XapakTepucTHKA 3aJaHUI JJI CAMOCTOSTEIbHON padoThl 00y4aIOIIUXCHA U
MeTOAUYECKHE PEKOMEH/IAIUM 110 UX BHINOJIHECHUIO

[Io OCHOBHBIM T€MaM MpPEAYyCMOTPEHA CaMOCTOATENbHAsA padoTa CTYAEHTOB
KaK B TEOpETHYECKON (MpopaboTKa JEKIMOHHOTO MaTepHuallia C HCIOJIb30BAHUEM
MPEMIOKEHHOTO CIHCKA JIMTEPATyphbl MO KYpCy), TaK M B MPAKTUYECKON 4YaACTIX
Kypca (peleHue Jo0MallHuX 3aJaHui ¢ UCII0JIb30BaHUEM IPUMEPOB U KOHKPETHBIX
CUTyalluli, pacCMaTpUBAaeMbIX Ha JIEKIMSX, @ TAKKE€ C HCIOJb30BaHUEM Y4EeOHBIX
nocoOMi W3 MNPEJIOKEHHOTO CIUCKAa JIMTepaTypbl MO Kypcy). Pesynbrarsl
OCBOCHHMsI Ppa3/elIOB Kypca OLEHHUBAIOTCA HAa OCHOBAHMM CaMOCTOSATEIBHOTO
pelIeHus] TOMAIIHUX PabOT C UTOTOBBIM KOHTPOJBHBIM MEPONPUATHEM B BHJIE
HK3aMeHa.

Ha camocTosATeNbHOE M3yYE€HHE BBIHECEHBI OTACIIBHBIE TEMBI Kypca. OJTH
TEMbl  U3YYalOTCAd  CaMOCTOSITENbHO, HCIOJNB3YyS  y4eOHYI  JUTEpATypy,
IIPUBEAECHHYIO B CIUCKE JIUTEPATYPBHI.

[Ipumepsl perieHus 3a7a4 NOBBILIEHHOM CII0KHOCTH, MPEAHA3HAYEHHBIX IS
CaMOCTOATEIBHOI pabOThI CTYIEHTOB:

3agaya 1. Haiitu BekTOp C, HAIPABJIECHHBIA 110 OMCCEKTPUCE YIa MEXKIY
BekTOpaMn @ = 77— 4] — 4k u b = 27 — ] + 2k, ecnu |¢] = 5v6.

Pemenne:

Nmeem 1151 OUCCEKTPHUCHI:

& @)= (¢ bo) (1)
(& a)= (& b), (1)
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rae Qg u b_o) — OpTBI BEKTOPOB d M b, orpeaesnsieMbie 1Mo GopMyam:
ag=d/l|dlub,=b/|b|.

Torna

npg-¢ = cos(¢, B a ),

onOE = cos(¢, “ by ).
B cuny (1) umeem u3 (3a) u (3B):

Mpg-C = npb—0>6 =6,
[ToaToMy
¢ = u(npg;e)ag + u (npy:¢) b = A(as + by),
T.C.
¢ = A(ag + by).

N3 ycnoBusd 3anauun

Q

= 71— 4] — 4k = (7,—4,—4)

20—7+ 2k = (=2,—-1,2).

S
Il

[ToaTomy

ld| =72+ (-4)2 + (—4)2=+/81=9,
b| = /(=22 + (-1)2+22 =9 =3 .

CnenoBaTeLHO:
ap =d/lal =(7/9,—4/9,—4/9),
by = b/|b| = (=2/3,-1/3, 2/3) .
[Toncrasiss (8a) u (8B) B (5), monyyaem:

Al(7/9,—-4/9,—4/9) + (-2/3,-1/3, 2/3)] =

¢

=(1/9,-71/9,21/9).

N3 (9) u ycioBus 3a1auu UMEEM:

5vV6 =¢= \/(,1/9)2 + (= 71/9)2 + (21/9)%,

T.C.

(2)

(32)
(38)

(4)

()

(62)

(68)

(7a)
(78)

(8a)

(88)

©9)
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CA=5V6
WITH
A=15. (10)
Hakownen, noacrasnsis (10) B (9), nojiydyaeM 0KOHYATEIBHO

¢=2(1,-7,2)=2@1- 7] +2k).

3agauya 2. Jlanel BepmmHbl TpeyronbHmka A(l, -1,-3), B(2,1,-2) u
C(-5, 2, -6) . BpuuciuTh AIMHY OHCCEKTPUCHI €r0 BHYTPEHHETrO YIiia IpU
BEpIIUHE A.

Pewenue:

HaiineM paznokeHne BEKTOpa OUCCEKTPUCHI AE 1o 0a3ucy BEKTOPOB AB u
AC.

[Iycts €, = ﬁ/|ﬁ| ue, = A_C)/|A_C)| — oprs! Bextopos AB n AC . Torna
BexTop AE  CcoHampabieH ¢ BeKTopoM € = &; + &, (CPaBHHTE C BbIPaXKEHHEM C

BEIpakeHHeM (5) u3 3amaun 1), T.e. cymecTByeT yucio A > 0 Takoe, 9To
AE = 28 = A(AB/|AB| + AC/|AC|) . (1)
C npyroii cTOpoHbI (IO MPaBUITY «3aMbIKAHUS») UMEEM:
ﬁzA_C)+ﬁ=A_C>+,uC_B>=A_C)+,u(ﬁ—A_C)) =uﬁ+(1—u)A_(f,u > 0.(2)
®opmynsl (1) u (2) npeAcTaBIsAIOT cOO0M JiBa pa3oXeHUs: BEKTOpa AE 1o

E— —
6a3ucy u3 BektopoB AB u AC . B cuity eIMHCTBEHHOCTH pa3ioKeHUsI BEKTOpa IO

0a3ucy uMeem:

A/|A_B)|=u u /1/|A_C)|=1—u. (3)
Pemas cucreMy ypaBHeHuii (3), HaXOIUM:
— ol = = ——
A= (1/|AB| + 1/|AC|) = |AB|- |AC|/(|AB| + |AC)), (4)
Tak 4yTo Gopmyina (1) mpuHUMaeT BUI;
AE = 175+ L3¢, (5)
|AB|+|AC]| |AB|+|AC]|

N3 ycnioBuii 3agaum HAXOUM:
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AB = (1,2,1) u |AB| =v6,AC = (-6,3,-3) u |AC| = 3V6,
¥ Ha OCHOBaHMH (5) moJIydaeMm:
AE = 2AB +-AC,
4 4
OTKyJa
— 39 —= 3
AE = (-7,7,0) u [AE|=3V10.
3agaua 3.
B 6asuce B = (1, J, 76)) HaIMcaTh MaTpUIly onepaTopa npoekThupoBanus P,
Ha IUIOCKOCTh 0: X +y + z = 0.
Pemenne:
OmnepaTop MPOEKTUPOBAHMS HA IUIOCKOCTH 0O OmMpenessiercs (U3 TEOopUwu)

paBenctBoM P, X = X,, Tne X,— OpTOroHaiabHas IPOEKIHS BEKTOpa X Ha

IJI0CKOCTh . UMeem (1o Teopun):

Sl

(1nx)

|72

| =

PR=f—%,=%—mp i ~=%—"957 L)

rJe ' — HOPMAaJbHBIA BEKTOP IUIOCKOCTH 0. . B paccmarpuBaemMom citydae 11 = I +

3

N -
J + k u, cnenoBatenbHoO,

- 1—) 2—) 1—) 17
Pi=Il—-—-n==-1—-7—>k
a 3 3 3] 3
- 1—) 1—) 2—) 17
Pi=7—-n=—-=14+>7—-k
o =J 3 3 3] 3
A 1 1 2>
Pk=k—-n=—--T—=j+<k,
3 3 3 3
OTKyJa

2/3 —-1/3 —1/3
Pa=<—1/3 2/3 —1/3).
~1/3 —-1/3  2/3

3apava 4. Halitu coOCTBEHHBIC YHCIIa U COOCTBEHHBIC BEKTOPHI OIlleparopa

Pyxy IPOEKTUPOBAHKS HA MIIOCKOCTL OXY B mpocTpancTee V.

1. T'eomeTpuYeckoe pelieHHe:

32



PaBeHCTBO POXyi =AX , X # 0 , 03Ha4aer, 4YTO OPTOrOHANbHAS IPOEKIHS

BEKTOpa X Ha IJIOCKOCTh OXY KOJUIMHEAapHa CaMOMy BEKTOPY X . Ho 3T0 BO3MOKHO

JIMIb B IBYX ClIy4asiaX.

N —
a) Bekrop X # 0 kommnanapeHn miockocty OXy . s Bcex Takux BEKTOPOB

PoxyX =X , T.c. BCE OHH SIBISIOTCA COOCTBEHHBIME BEKTOpaMH omneparopa Poyy |
COOTBETCTBYIOIIMMHU COOCTBEHHOMY YnCIy A4 = 1.
N —
6) Bektop X # 0 oproronanen miockoctu OXy . Jlis Bcex TakuX BEKTOPOB
- = —

PoxyX = 0 =0-X, T.c. BCC OHU SBIISIIOTCSA COOCTBEHHBIMU BEKTOPAMH OTIEpaToOpa
Pyxy », COOTBETCTBYIOIIMMH COOCTBEHHOMY 4nciy A, = 0 .

B wurore 3akmouaem, 4To omnepatop Pyy, MMeeT jBa COOCTBEHHBIX YMCIA:
Ay =1u A, = 0. CooTBeTcTBYIONNE UM COOCTBEHHBIC BEKTOPHI:

A =1: 3% =x7+y7, XM 20,

N - —
A, =0: %) =z, X3 # 0,
2. AHaJINTHYeCKOe pelleHue:

Marpuua onepatopa Poy, B npsmoyromsrom Gasuce B = (I, j, k) umeer

BUJL:
1 0 0
P={0 1 0
0 0 1

XapakTepucTUYECKOE YpaBHEHUE:

1-4 0 0
det(P—AE)=| 0 1-2
0 0 -1

orkyna A; = 1 u A, = 0 — coOCTBEHHBIEC YUCIIa ONepaTopa.

o

=-21-1)%=0, (¥

HaiimemM coOCTBEHHBIE BEKTOPHI, COOTBETCTBYIOIIHE COOCTBEHHOMY YUCITY
Ay =1 . Kak u3BeCTHO, MaTpUYHOE TPEACTaBJIEHUE BEKTOPHOIO paBEHCTBa (Ha
COOCTBEHHBIEC BEKTOPHI 1 COOCTBEHHBIC 3HAUCHUS )
A% = AR 1)
[IpuHUMaeT B KOHEUHOMEPHOM MPOCTPAHCTBE V3 CIEIYIOMINNA BU:
(A-AE)X=0, X+#0. (2)
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Torma npu A = 1 cucrema (2) mpuHUMAET ¢ y4eToM (*) BHII:

0 0 0\ 0
P-E)x=(0o 0o ol{y]=|[o
0 0 -1/\z 0

dyHIaMeHTalbHas cucTeMa peleHni (QyHaaMeHTanbHbIi Ha0op peIeHH):

1 0
E;=(0]=(1,00)T, E,=(1]=(0,1,0)7,
0 0
a obllee peleHye:
x
xE; +xE, =y )= (x,y,0)T.
0

Otrcroa  3aKioyaeM, UYTO  COOCTBEHHbIE  BEKTOpBI,  COOTBETCTBYIOIIME
coOCTBEeHHOMY unciy A; = 1, umeer BUL:
X)) = xT + y7,
rze X v Y — Ipou3BOJIbHBIE YNCIA, HE PaBHbBIE OJHOBPEMEHHO HYJIIO.
AHanoruuHo paccmarpuBaercs ciydaid A, = 0 . [Ipu 3ToM nomyuum
50w = 7%,

1€ Z — IIPOMU3BOJIBHOC YHCJIO, OTJIMYHOC OT HYJIS.

TpeOoBaHus Kk npeacTaBjieHUI0 U 0POPMIICHHUIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadOThI

CamocrosiTenbHast paboTa BKIIOYAET B ¢€0s1 MOBTOPEHUE TEOPETUUYECKOTO U
IIPAKTUYECKOI0 Marepuana JUCHUILIMHBI, 3aCIIylINBAEMOTO U KOHCIIEKTUPYEMOIO
B XOJ€ AayAuTOPHBIX 3aHATHUW; W3Y4YCHHE OCHOBHOM H JOINOJHUTEIbHON
JUTEpaTyphl, yKa3aHHOM B pabodeil yuyeOHONW mporpaMme AUCIUILIMHEI,
CaMOKOHTPOJIb OTBETOB Ha OCHOBHBIE MPOOJEMHBIC BOMPOCHI MO TeMaM 3aHSITHUH,
CaMOCTOSITETIbHBIA pa300p 3aJaHuii W 3a7ay, peIIaeMbIX Ha MPAKTHYECKUX
3aHSTUSX; CAaMOCTOSITEJIbHBIA TIOBTOP JEWCTBUM, OCYIIECTBIAEMBIX B XOJI€
BBHITIOJIHEHUS JTAOOPATOPHBIX padOT, B TOM 4YHCIIE MPHU pabOTE CO CHEIHAIbHBIM
IIPOTPAMMHBIM 00CCIICUCHUEM.

PesynbpTaThl caMOCTOSTENHHOM PAOOTHI MPEACTABISIOTCS U O(DOPMIISIFOTCS B
BUJE OTBETOB HA OCHOBHBIC IIOJOXEHUS TEOPETUYECKOTO0 M MPAKTUYECKOTO
MaTepuaia JUCHUILIMHBI MO0 TeMaM; MUCBMEHHOTO pa3z0opa Mpolecca perieHus
MPaKTUYECKUX 3aJaHui U 3a7ad, COOCTBEHHBIX JEUCTBUM, OCYIIECTBISEMBIX B
XO0/1€ BBITIOJIHEHUS JTAOOPATOPHBIX PaboT.

B ciyuae moaroToBkuM claioB NI 3alUTHI IPOEKTa, OHU JIOJDKHBI OBITh
KOHTPACTHBIMU (PEKOMEH/IyeTCSI YepHBIN 1BET mpudTa Ha CBETIOM (OHE), KETIh
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TEKCTa ClaiioB — He MeHee 22pt, 3arogoBkoB — 32pt. OcHOBHasi IE€Jb
UCIOJB30BaHUs CHANUJOB - CIY>XUTh BCIIOMOTaTEIbHBIM HWHCTPYMEHTOM K
MOTOTOBJICHHOMY BBICTYIUICHHIO, [IATUPOBAHUE OOIBIIIX ()parMeHTOB TEKCTA Ha
ciaiiax He aomyckaercs. [I[puBeTCTByeTCsS MCIOIb30BaHUE PUCYHKOB, TPa(hHKOB,
TaOJIUIl, UHTEPAKTUBHOTO MaTepHayia, OJHAKO, CIEAYeT MPEAyCMOTPETh BHIOOD
[IBETa W TOJIIUHY JIMHUH.

Crnaiiibl TOJDKHBI COJIEPKaTh TUTYJIBHBIN JIUCT, 1IEJIM U 3a71a4u (He Oosee 2-
X CIai0B ¢ 0030pOM aKTyaJlbHOCTH, HOBU3HBI, TEOPETUUCCKON M MPAKTUICCKON
3HaYUMOCTH pabOThI), OCHOBHBIC MYyOJIMKAIlMM C HMX KpaTkum o63opom (1-2
ciaifna), (GopMaabHYI0 TIOCTAaHOBKY 3adaud U (GopMynupoBKy wMopenei (1-2
ciaiia), Kpatkoe Te3ucHoe (!) W3IOKEeHHWE KITIOYEBBIX TOJIOKCHUH pPabOThI
(pa3yMHOE KOJHMYECTBO CJIAMJIOB C Y4e€TOM OOIIEero BPEMEHU BBICTYIUICHUS),
3aKTIOUCHHE (C H3JI0KEHHEM Ppe3ysIbTaTOB pPabOTHI, IOJBEACHHUEM BBIBOJIOB,
OoOCYyXJeHHEeM  MPaKTHYECKOIO0  HUCIOJb30BaHUS  pabOThI,  BO3MOXKHOCTEH
MIPOBEJICHUS TAIbHEUIIINX UCCIICIOBAHMI M pa3pab0TOK B JaHHOM 00J1acTH).

Kak mnpasumo, 12-15 cnaiimoB oOka3bIBa€TCA IOCTATOYHBIM I IOJHOTO
MPEICTABICHUS paOOTHI.

KpuTtepun o11eHKH BBINOJIHEHUSI CAMOCTOATEIbLHON Pad0oThI

OO1iue KpUTEpUU OLIEHKH BBIIIOJIHEHUSI CaMOCTOSITENIBHON paboThl —
IPaBWIBHOCTh OTBETOB Ha BONPOCHI 10 TEMaM TEOPETHUYECKOW YacTh
JUCLUIUIMHBI, BEPHOCTh IOJYyYa€MbIX OTBETOB B XOJI€ PELICHHs IMPAKTHYECKHX
3aJlaHUH U 3aj1a4.

OuenuBanue 3HaHuM B (hopme codeceJoBaHUSI IPOBOJUTCS IO KPUTEPHUSIM:

- JIOTUYHOCTb M3JI0KEHUS, 3HAHWE U MOHUMAHUE OCHOBHBIX ACIEKTOB M
JTMCKYCCUOHHBIX TPOOJIEM MO TEME;

- BJAJCHHE METOJaMH U TIpUEMaMHU aHaju3a TEOPETUUYECKUX W/WIH
IIPAKTUYECKUX ACIEKTOB IO TEME.

OnenuBaHue 3HaHUM B (hopMe MPOEKTA MPOBOIAUTCS 110 KPUTEPHSIM:

- 3aBEpPILIEHHOCTb W MOJHOTA BHIMOJIHEHHBIX 3aJJaHUI B paMKax MPOEKTa;

- BJIQJICHUE METOJIAMU U MMPUEMaMHU PEIICHHS] KOHKPETHBIX 3a]1ay;

- KadecTBO O(OpMIEHHS MHUCBMEHHOIO OT4YeTa B COOTBETCTBUM C
paBUJIaMH U CTaHapTaMu 0(pOpPMIICHUS.
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Ipuiaoxenue 2

MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUHCKOM ®EJIEPAIIN
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIIET0 0Opa30BaHUs

«/{aabHEeBOCTOYHBIN (eepaibHbI YHUBEPCUTET»
(IBDY)

HIKOJIA ECTECTBEHHbBIX HAYK

®OHJA OHEHOYHBLIX CPEJICTB
o JucHMILTHHE «Moaed 1 MeTOAbI NPUKJIATHON MATEMATHKH
Hanpasiaenue noaroroku 01.03.04 Ilpukiaaanasi MaTeMaTuKa

dopma NOATOTOBKYU OYHAS

BaaauBocToK
2016
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IMacoopr

(l)OHI[a OIICHOYHbLIX CPEACTB
o TMCIOMIIJIMHE «MOI{CJ’IH " METOAbI nannanHoﬁ MaTEeMaTHKHN

Koa u (popmyiupoBKa Aransl GOPMHUPOBAHUSA KOMIIETEHIIUH
KOMIETeHIHH
I1K-9 - ciocobHOCTD 0a30BbIE MOHATUS U OCHOBHBIE TEXHUUYECKNUE TPUEMBbI
BBISIBUTD MaTpUYHOM alredpsl, AHATUTUYECKON T€OMETPHH,
€CTECTBEHHOHAYYHYIO | 3Haer TEOPUH JIMHENHBIX IPOCTPAHCTB (Hal BEIECTBEHHBIM
CYLIHOCTB MpoGIIEM, ¥ KOMIUIEKCHBIM TOJIAMH) ¥ UX OTOOPaKEHUIH,
BO3HUKAIOIIMX B XOJIE CIIEKTPAIbHOM TEOPHU
npoQeccHonabHO pelIaTh IUPOKOro KJIacca 3aa4y U3 Pa3aIMdHbIX
ACATCIIBHOCTH, pa3menoB Kypca, OMCKOBON M TBOPYECKOM
TFOTOBHOCTBIO Ymeer JIEATENBHOCTH TIPH PEIIEHUH 33124 TOBBIILIEHHON
HCII0JIB30BATE AL HX CJIOHOCTHU M HETUIIOBBIX 33724
peleHus
COOTBETCTBYIOHiA CTaHIAPTHBIMU METOJAMHU aIreOpbl KOMILIEKCHBIX
€CTECTBEHHOHAYUHbIH | BJIGJACET | UACEN M ONEPAaLIOHHONO HCYUCICHNS M X
anmapar IPUMEHEHUEM K PELICHHUIO TPUKIAIHBIX 33124
OCHOBBI JINHEMHOM anreOpsl 1 aHATUTHIECKOM
et r€OMETPUH, HEOOXOIMMBIE IS YCIIEIIHOTO U3YYEHUsI
MaTeMaTHYECKUX AUCLUILUINH, PELICHUS
MK-12 - coco6HOCTE SKOHOMHUYECKHX 34
CaMOCTOSTEIIEHO IPUMEHSITh METO/IbI JINHEHHON anredpsl U
U3y4aTh HOBBIE Vateer AHATMTHYECKON T€OMETPHH JUIS PEIIEHUS
pasiensl MaTeMaTUYECKMX 3a/1a4, 11 TOCTPOEHHUS ¥ aHAJIN3a
(GyHIaMeHTABHBIX MoJIeNIel B 9KOHOMHUKE
Hayk HaBBIKaMU TIPUMEHEHHSI COBPEMEHHOTO
Brancer | MATEMATHUCCKOrO MHCTPYMEHTAPHS TS PEIICHI
3a]1a4 9KOHOMHUKH; METOIMKON MOCTPOCHHSI, aHAIIM3a U
IPUMEHEHUS MaTEMATUYECKUX MOJIENIEH B SKOHOMHUKE

Ne | KonTtpomupyemsie | Kombl u aTambt OrneHoYHbIE CPeACTBA - HANMEHOBAHHE
/i pasacibl hopmupoBanust TEKYIIUI KOHTPOJIb MIPOMEKYTOUHAS
JOUCIIUITIIINHBI KOMHeTeHHHﬁ aTTeCcTaIlns
1 | DnemenTsI I[IK-9 | 3naer Cobecemopanue (VO-1) | Dx3amen, Borpocsr 28-40
aHATMTUYECKOM YmMmeer [Mpoexr (ITP-9) Ok3ameH, poekT 29-37
TCOMCTpHH. Bnaneer | Ilpoexr (ITP-9) Ok3aMeH, npoekt 29-37
3JIEMEHTHI
. | TIK-12 | 3naet Cobecemopanue (VO-1) | Dx3amen, Borpocsr 28-40
AHATUTUYECKOU
reoMeTpuH Ha YmMmeer IpoexT (ITP-9) Ok3ameH, mpoekt 29-37
MPSIMOTA, Bnaneer | IMpoext (TTP-9) Ok3ameH, mpoekt 29-37
IUIOCKOCTH U B
MPOCTPAHCTBE,
3IIEMEHTHI
BEKTOPHOM
anreOpsl
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DJIeMEHTBI [K-9 | 3naer Co6ecenoBanue (YO-1) | Dk3amen, Bonpockl 41-54
aHAUTHICCKOM Ymeer | Ipoekr (TTP-9) Ok3ameH, mpoekT 38-56
reoMeTpun. Brnaneer | Ipoext (TTP-9) Ok3ameH, mpoekT 38-56
3JIEMEHTBI

. | IK-12 | 3naer CobecenoBanue (YO-1) | Dk3amen, Borpockl 41-54
AHATUTUYECKOU
reOMeTpHH Ha VMmeer IpoexT (ITP-9) Dk3aMeH, mpoekT 38-56
IIOCKOCTH-1 Brnaneer | Ipoext (TTP-9) Ok3ameH, mpoekT 38-56
DJIeMEHTHI I[IK-9 | 3maet CobecemoBanue (VO-1) | Dx3amen, Bonpockr 55-66
aHAJUTHYCCKOM Vmeer | IIpoekr (ITP-9) Dk3amMeH, mpoekT 1-12
reomeTpun: Bnageer | ITpoekr (ITP-9) Dk3amMeH, mpoekT 1-12
3JIEMEHTHI

. | [IK-12 | 3naet CobecemoBanue (VO-1) | Dx3ameH, Bonpockr 55-66
AHAJIMTUYECKON
reOMETPHH Ha YwMmeer IpoexT (ITP-9) Ok3ameH, mpoekT 1-12
IIOCKOCTH-2 Bnageer | ITpoekr (ITP-9) Dk3amMeH, mpoekT 1-12
DJIeMEHTBI [IK-9 | 3naer CobecenoBanme (YO-1) | Dk3amen, Bornpockl 67-72
aHATUTHICCKOM Ywmeer IpoexT (ITP-9) Ok3ameH, mpoekt 13-19
reomeTpun: Bnaneer | Ipoexr (TTP-9) Ok3ameH, mpoekT 13-19
3JIEMEHTBI

. | IIK-12 | 3naer CobecenoBanme (YO-1) | Dk3ameH, Bonpockl 67-72
AHATUTUYECKOU
TreOMETPHH B VYMmeer IMpoexkr (ITP-9) Dk3ameH, npoekt 13-19
[POCTPAHCTBE U Bnaneer | Ilpoext (ITP-9) Dx3aMeH, poekT 13-19
3JIEMEHTBI
BEKTOPHOM
anreOpsl
DJIeMEHTBI [IK-9 | 3naer CobecenoBanue (YO-1) | Dx3amen, Borpockl 83-108
JIMHEHHOH Ywmeer IpoexT (ITP-9) Ok3ameH, poekt 29-48
aﬂregpm - Bnaneer | Ipoexr (TTP-9) Ok3ameH, mpoekT 29-48
e Upa [IK-12 | 3naer CobecenoBanue (YO-1) | Dk3amen, Borpockl 83-108
JIMTHEWHBIX
IIPOCTPAHCTB 1 Ywmeer IMpoexr (ITP-9) Dx3ameH, mpoekT 29-48
JIMHEHHBIE Bnaneer | Ipoekr (TTP-9) Dk3ameH, mpoekT 29-48
0TOOpaXKeHHs
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3adyeTHO-IK3aMeHAIlMOHHbIE MaTEpHaJIbI

BOHpOCbI AJIA TIOATOTOBKH K 9K3aMEHY
10 AUCHUIIIINHE ((MOIleJII/I H METOAbI npmc.ﬂaxmoﬁ MaTEeMaTHKHN)»

1. OcHoBHBIE Onpe/iesieHUs U CBEJICHUS 0 MaTpuiiax. Bubl maTpuil.

2. JluneiiHble omeparuu (ICWCTBHSA) HAX MaTpullaMd  (CIOXKEHUE W
BBIUMTAHHE MAaTpPUIl OJMHAKOBBIX pPAa3MEPOB, YMHOXKEHUE YHCIIa HAa MaTpHIly,
TeopeMa 1 (0 TUHEHHBIX OomepaIusax HaJ MaTPUIIAMH)).

3. YMHOXkeHHe (TMpPOU3BEIACHHE) MATPHUI[.  COIJIACOBAaHHME  MAaTpHII,
YMHOKEHHE MaTpPHUIIbl Ha MaTpUIly, Teopema 2 (0 CBOMCTBAX YMHOKEHUSI MATPHII).

4. Bo3BeneHue KBagpaTHOW MaTPUIIbl B LHEIYIO MOJOXKUTEIbHYIO CTEIICHb.
MHOro4neHs! OT MaTpHII.

5. TpaHcnoHMpoBaHWE MAaTpPHIIBI: ONpENEJIECHUE TPAHCIIOHUPOBAHHOM
MaTpuilbl, TeopeMa 3 (0 CBOICTBaxX TPAHCIOHUPOBAHHOW  MAaTpPHUIIBI).
KoMmruiekcHble MaTpUIIbL.

6. Ompenenurenu 1-ro u 2-rO MOPSAKOB, OMPEASTUTENb 3-TO TMOPSAKA:
npasuio Capproca, MUHOD, aaredpandyeckoe T0NOJHEHNUE.

7. Teopema 7 (0 BeIMYMHE OMPENACIUTENS KBAJAPATHOM MATPHUIBI) —
teopema Jlannaca.

8. CgoiictBa ompenenurteneid: cpoiictBa 1-9, cpoiictBo 10 (cBOMCTBO
3aMmelenusi), cBoMcTBO 11 (cBoicTBO aHHynWpoBaHHs), cBoWcTBO 12 (00
OIpEAENNTENEC TPOU3BEACHUS KBaJAPATHBIX MAaTPHULL).

9. HeBbIpoxkaeHHass ¥ BBIPOKICHHAsT Matpullbl. OmnpeseneHre oOpaTHOM
Matpuipl. Teopema 8 (0 CyIIECTBOBAaHMM OOpaTHOM MAaTpHULbI), METOJ
MPUCOECIMHEHHON MaTpPHUIIBI.

10. CpoiicTBa 00paTHBIX MaTpHIl (CBOcTBa 1-5).

11. Tunel MaTpull dSJIEMEHTapHBIX MpPeoOpa3oBaHUN. DIeMEHTapHbIE
npeoOpa3oBaHus MaTpUIlel: Teopema 9 (00 yMHOKEHHH MaTPHII HA MaTpPHUIIBI

3JIEMEHTAPHBIX MTPEOOpa30BaHUN ).
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12. Cnoco6 moctpoeHusi 00paTHOM MaTPHUIIBI C MOMOIIBIO AJIEMEHTAPHBIX
npeodpazoBanuii (Metos XKopaana).

13. Pemenne MaTpu4HbIX ypaBHEHUHN C TOMOIIBIO OOPAaTHOM MaTPHIIbI.

14. Onpenenenue panra Matpuisl. HaxoxaeHue panra MaTpuilbl METOJIOM
OKAMMJISIFOLIIMX MHUHOPOB.

15. Panr marpuupl npu 3j€eMEHTapHbIX NpeoOpazoBaHusx: Teopema 10 (o
paHre MaTpUILIbl IPU FJIEMEHTAPHBIX MPEOOPAZOBAHUSX ).

16. Jlunelinple KOMOWHAIUM CTPOK WX CTONONOB: Teopema 6' (o0
JIMHEWHON KOMOWHALIMU CTPOK (CTOJIOL0B) MaTPHUILLbI).

17. Teopema 11 (0 cBfI3M paHra MaTpHUILbl C YUCIOM HE3aBUCHMBIX
CTPOK (CTOJIOLIOB) AJAHHOW MaTpPHUIIbI).

18. Teopema 12 (o npeacTaBJeHUH CTPOKU MAaTPUILLbI B BU/J€ IMHEUHOU
KOMOHWHAIMU HE3aBUCUMBIX CTPOK JAHHOW MAaTpPUILbI).

19. O6uue nonstus CJIAY. Haxoxnenue enuacTBeHHOro pemenus CJIAY
C IOMOUIBIO METOAAa OOPATHON MaTPUIIBI.

20. Haxoxnenune eamactBenHoro pemenus CJIAY ¢ momompio mertona
Kpamepa: teopema 13 — Teopema Kpamepa (o pemennn CJIAY ¢ momomibio
onpenenuTesnei).

21. PaBHocunbHOCTh  (3kBHBaieHTHOCTh) CJIAY mnpu  srmeMeHTapHBIX
npeoOpazoBanusax: Teopema 14 (o paBHocmibHOCcTH CJIAY mpu sneMeHTapHBIX
npeoOpa3oBaHUsX).

22. Metron T'dycca (Meron mocieaoBaTeIbHBIX HCKIOYeHUN JKopaaHa-
["aycca).

23. Teopema 15 (o coBmectHoctu CJIAY) — teopema Kponékepa-Kamemnmm.
Cxewma pemennii CJIAY.

24. OcHoBHBIE (0a3MCHBIE) M HEOCHOBHBIC (CBOOOJIHBIC) TEPEMEHHBIE.
basucnoe pemenne Heognopoanoit CJIAY. CpoiictBa ogHopoaHoi CJIAY.

25. [lonsitue dbyHnameHTanbHbIX ~— pemeHuid.  Teopema 16 (o

byHIaMeHTalIbHbIX pereHusx ogqHopoanon CJIAY).
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26. dynaaMeHTalbHBIN Habop pemenuit (OHP), uncno ¢pyHaaMeHTambHBIX
Ha0OPOB pPEIICHUM.

27. Teopema 17 (006 obmem pemennn HeomgHopomuoit CJIAY ¢ momoribio
OHP.

28. Ocp, uymciOBas OCh, CHUCTEMa KoopauHaT Ha mpsMoil.  OCHOBHOE
TOXIECTBO. ['eomeTpruyeckoe n300pakeHNe BEIIECTBEHHBIX YHCE.

29. [IpsimoyroJibHAs cCTEMa KOOPAUHAT Ha IJIOCKOCTH U B IPOCTPAHCTRBE.

30. CkansipHble W BEKTOpHBbIC BenuW4HuHBIL. OmnpeneneHue BekTopa. JlinHa
(Moy1nb) BekTopa. OnpeesieHns KOJUTMHEAPHBIX M KOMIUTAHAPHBIX BEKTOPOB. OpT
BEKTODA.

31. JIunelinpie omepany HaJ BEKTOpaMH (CIOKEHUE BEKTOPOB: MPABUIIO
TPEYTOJIbHUKA WM MPABUIIO «3aMbIKAHUS» JIMHEHHON 1IETIOYKH BEKTOPOB, TIPABUIIO
napajuieiorpaMMa; — BBIYMTaHHE  BEKTOpPOB, YMHOXXGHHE  BEKTOpa  Ha
JECHCTBUTEILHOE YHCIIO).

32. CpoiicTBa JIMHEHHBIX olNepanuii HaJ BekTopamu (cBoricTBa 1-8).

33. Teopema 18 (o mpoeKIuK BEKTOpa Ha OCh).

34. Teopema 19 (o mpoekinu CyMMBI IByX BEKTOPOB Ha OCb).

35. Teopema 20 (0 mpoeKIMK Ha OCh POU3BEACHHUS BEKTOPa Ha YHCJIO).

36. Ilpoekmuu BekTOpa Ha OCH KoopauHaT: Teopema 21 (0 KoopawHaTax
BEKTOPA).

37. «KoopnunatHeie»  ciaeactBuss Teopem 19 wm 20.  VYcimosue
KOJUIMHEAPHOCTH JIBYX BEKTOPOB B KOOpJUHATAX.

38. Pasnoxenue BekTopa 1o 6azucy: OpTOroHalIbHBIN 0asuc, Teopema 22 (o
Pa3JIOKEHUH BEKTOpa MO OPTOrOHAIBHOMY 0a3ucy).

39. CkansipHO€ TMPOU3BEICHHE BEKTOPOB. OIPEACICHUE W OCHOBHBIC
CBOICTBA (5 CBOMCTB) CKAJIIPHOTO MPOU3BEACHHUS.

40. Teopema 23 (0 CKaJIsIpHOM MTPOU3BEIACHUN B KOOPIUHATHOM (hopme).

41. Onpenenenne JTUHUW Ha TUIOCKocTU W e€ ypaBHenme. Kiaccudukanus

KPHUBBIX Ha IJIOCKOCTH (KpHUBBIE 1-TO U 2-T0 MOPSIAKOB).
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42. O0uuii BUJI KpUBBIX NIepBOro nopsaka. [Ipsmas nuaus. Yron HakJIoHA U
yTI0BOM KO3 (GULIMEHT. Y paBHEHUE IPSIMOI C YTIIIOBBIM KO3 OUIIMEHTOM.

43. Yron Mexay JByMS TPSMBIMH. YCIOBHUS MapaJlIeIbHOCTH U
NEPHEHAUKYISIPHOCTH IBYX MPSIMBIX.

44, YpaBHeHHE  NpSIMOW,  MPOXOAAUIEH  Yepe3  JaHHYK  TOYKY
NEPHEHANKYJIIPHO JaHHOMY BeKTOpy. O0I11e ypaBHEHUE NPSIMOM HA MIJIOCKOCTH.

45. YpaBHeHUE NPSIMOW, MPOXOAAIICH uepe3 MaHHYI0 TOYKY B JaHHOM
HaIpaBJICHUH (KAHOHUYECKOE YPaBHEHUE MIPSIMOM ).

46. YpaBHeHUe NpsAMOH, MPOXOAAIIEH Yepe3 ABE JaHHbIE TOUKH.

47. YpaBHEHHE MpPSIMOW, NPOXOAsIIEH dYepe3 NaHHYI0 TOUYKY C JaHHBIM
YTIOBBIM KO3 (DULIHEHTOM.

48. Ilapamerpuueckue ypaBHEHUS IPSIMOM.

49. Toukn mepeceueHus] AByX MPsAMBIX. B3anMHOE pacroyiokeHue ABYX
MPSIMBIX.

50. YpaBHeHue nNpsMoil B «0OTpe3Kax».

51. Yron wmexay AByMs TMOpSIMBIMH W YCIOBUS MApaUIEIbHOCTH U
NEPHEHANKYIAPHOCTH JIBYX TMPAMBIX B TEepMHUHAX KOADOUIIMEHTOB O0OIUX
YpaBHEHUH NPSIMBIX U B TEPMHUHAX YTIOBBIX KOA(DPUIIMEHTOB MPSAMBIX.

52. YpaBHeHre TpsIMOH, TPOXOIAIIEH yepe3 JaHHYI0 TOUKY U MapauieIbHO
3aJaHHOU MPSIMOM.

53. VpaBHeHue TpsIMOW, TPOXOAsAImIed dYepe3 JaHHYI TOYKYy H
MEPIIEHAUKYJISIPHO 3aIaHHOM ITPSMOM.

54. PacctosiHne OT TOYKH JIO TIPSAMOM: TIEpBbIM (MPSAMON) BBIBOJ.
HopmanbHoe ypaBHeHue mnpsiMod. OTKIOHEHHE M PACCTOSIHUE OT TOYKH [0
MPSIMOM: BTOPOU BBIBOJ.

55. O6umii BUA KpUBBIX BTOpOro nopsjaka. O0miee ypaBHEHUE OKPYKHOCTU
U €ro 4YacTHble BHJIbI: YPAaBHEHHE CMEIIEHHOM OKPYXHOCTH M YpaBHEHHUE
HECMELIEHHON OKPY>KHOCTH (KAaHOHUYECKOE YPABHEHHUE OKPY>KHOCTH).

56. I'paduk KBagpaTHOrO TPEXUIICHA.

57. Kanonnueckoe ypaBHEHHE IEHTPAIBHOW KpPUBOW 2-TO TIOpSAKa —
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annunca (ompeneneHue, (Qokychl, (oKadbHbIE PaAIUYChl, XapaKTEPUCTUUYECKOE
CBOMCTBO, YpaBHEHUE, SKCIIEHTPUCUTET). Y paBHEHHUE CMEILIEHHOTO ILIUIICA.

58. Kanonnueckoe ypaBHEHHE IIEHTPAIbHON KpUBOW 2-TO MOpsiaAKa —
runepOosbl (onpenenenue, GokKychl, (PoKalbHbIE PAANYChI, XapaKTEPUCTUUECKOE
CBOMCTBO, YpaBHEHHE, SKCLIIEHTPUCUTET). Y paBHEHHE CMEUIEHHON TUIIEPOOITHI.

59. Kanonnueckoe ypaBHEHHE IIEHTPAIbHON KpHUBOW 2-TO MOpsiaAKa —
napabosibl (ompenenenue, (Goxkyc, GOKaIbHBIM paauyc, (OKAIBHBIM MapameTp,
JTUPEKTpUCA, XapaKTEPUCTHUECKOE CBOWCTBO, ypaBHEHHUE, «ONTHYECKOE)
(«TIPOKEKTOPHOEY» I TEJIECKOIMYECKOE») CBOWCTBO). YpaBHCHUE CMEIIEHHOM
napabobl.

60. Onpenenenre  TUPEKTPUCHI dummanca. Teopema 27 (o ¢okaabHOM
paaunyce, TMPEKTPUCE U SKCIICHTPUCUTETE IILTUIICA).

61. Onpenenenne aUPEKTPHUCHI TUTepOobl. Teopema 28 (o ¢okanpbHOM
paauyce, TUPEKTPUCE U IKCIICHTPUCUTETE TUIIEPOOJIBI).

62. Dnnunc, runepbosia ¥ mapaboja B TEPMUHAX KOHUYECKUX CEUCHMUI.
[TonsipHbIE ypaBHEHHUS 3JUIHIICA, TUTIEPOOJIbI U TapadOoJIbL.

63. /IBe OCHOBHBIE 3aJayd AHAIUTHYCCKOW TEOMETPUHM Ha IUIOCKOCTH.
[TapameTpudeckoe ypaBHEHUE OKPYKHOCTH.

64. [TapameTprueckne ypaBHEHHUS dJUTAIICA (JUTUTIC KaK AeGOpMUpPOBAHHAS
OKpYXHOCTH). [IepeceueHue 1Byx KpUBBIX.

65. [lapameTpuueckre ypaBHEHUS ITUKIOUIBI.

66. [IpeoOpazoBanue JIEKapTOBBIX NPSIMOYTOJIbHBIX KOOPJAUHAT:
MapaJyICIbHBIN IEPEHOC U MIOBOPOT KOOPAUHATHBIX OCEH.

67. BekTopHOEe MpoOM3BE/IEHUE ABYX BEKTOPOB: ONpPEIEIECHUE W OCHOBHBIC
cBoMcTBa (6 CBOWMCTB) BEKTOPHOIO MPOU3BEIACHUS.

68. Teopema 29 (0 BEKTOpHOM MPOU3BEICHNUU B KOOPIUHATHOHN (hopme).

69. /IsoiiHoe BekTOpHOE TpousBeAcHue: teopemMa 30 (o mpaBuie «bAIl-
[HABY).

70. Teopema 31 (o ToxxaectBe SAko0n).

71. Onpenenenre CMEIAHHOTO (CKAISIPHO-BEKTOPHOT0) MPOU3BEACHUS TPEX
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BekTOpOB. Teopema 32 (0 TeOMETPUYECKOM CMBICIIE CMEIIAHHOIO MPOU3BEICHNS)
U JIBa CJIEJICTBUSI U3 ATOU TeopeMbl 32.

72. Teopema 33 (0 CMENIAaHHOM TPOU3BEIACHUH B KOOPAMHATHOU (opme) u
TPH CJIEJICTBUS U3 ITON TEOPEMBI.

73. YnopsimodeHHbIE TTaphl ICUCTBUTEIBHBIX YUCEI U ONIepaIliy HaJ HUMH.

74. TloHsTHE KOMIUIEKCHOTO YHCia. AnreOpandeckas ¢opMa KOMITJICKCHOTO
qHClIa.

75. 'eomeTpuueckoe n300paKeHne KOMILJICKCHBIX YHCE.

76. Apudmerndeckue JeHCTBUS HaJl KOMIUIEKCHBIMU YrciamMu. Bo3Benenue
B CTEIEHb KOMIUIEKCHOTO YKCIIa.

['7. V3BreueHue KBaJpaTHOTO KOPHS U3 KOMILJIEKCHOTO YUCIA.

/8. Monynb W apryMeHT KOMIUIEKCHOTO 4Yucia. TpUroHOMeTpuveckas
(dbopMa KOMIUIEKCHOTO YHCTIA.

79. ITokazatenbHast popMa KOMIIEKCHOTO yucia. @opmyra Diepa.

80. lleiicTBus ~ HaJl  KOMIUIGKCHBIMM  YHCJIAMH,  33JJaHHBIMH B
TPUTOHOMETpHUUYECKON Qopme (Impou3BeleHWe H YacTHOE OT JICJCHHs JBYX
KOMILICKCHBIX YHCE).

81. lleiictBuss ~ Hax ~ KOMIUIGKCHBIMH  YHCJIaMH,  33JaHHBIMH B
TPUTOHOMETpHUYECKOM Gopme (Bo3BeaeHHE B N-yi0 cTenenb). opmyrna Myaspa.

82. lleiictBuss ~ HaJl  KOMIUIGKCHBIMM  YHCIAMH,  33J]aHHBIMH B
TPUTrOHOMETpHUYECKOi (opme (M3BICUCHHE KOPHS CTENEHU N M3 KOMILICKCHOTO
qucia).

83. [lonsiTne NMHENHOTO BEKTOPHOTO MPOCTPAHCTBA, BEKTOP B N-MEPHOM
MPOCTPAHCTBE, JIMHCHHAS 3aBUCHUMOCTh W HE3aBHCHUMOCTh BEKTOpPOB, CBOMCTBA
JIMHEWHOMN 3aBUCHUMOCTH BEKTOPOB.

84. PazamepHocTh U 0a3uc BEKTOPHOTO MPOCTpaHCTBa, Teopema 34 (o
Pa3oKEeHUH N-MEPHOTO BEKTOPA MO O6a3ucy).

85. Teopema 35 (o momosiHeHUH 10 6aszuca).

86. Ilepexon k HOBOoMy O0a3ucy: Marpuila mepexoja K HOBOMY O0asucy,

CBOMCTBA MaTPULBI [IEPEXO/A.
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87. IlonsiTue JAMHEHMHOr0 MOANPOCTPAHCTBA, CyMMa M IEepeceueHue
JMHENHBIX TMOJIPOCTPAHCTB, CBOMCTBA CYMMBI W TI€pECEUYEHUs] JUHEHHBIX
MOAMPOCTPAHCTB.

88. IloHsTHE TMHENHON 000JI0YKH, CBOMCTBA TMHEHHON 000JIOYKH.

89. [lonsTHEe €BKIMIOBA MPOCTPAHCTBA, CKAIAPHOE MPOU3BEICHHUE ABYX N-
MEpHBIX BEKTOpPOB, JUIMHA (HOpMa) N-MEPHOTO BEKTOpa W YTrOJd MEXKIY IBYMS
HEHYJIEBBIMU N-MEPHBIMU BEKTOPAMHU B €BKJIMJI0OBOM ITPOCTPAHCTBE.

90. CBoiicTBa niauHBI (HOpMBI) BekTOopa (cBoiicTBa 1-4, mpuuém cBOMCTBO 3
— HepaBeHCTBO Komii-ByHSKOBCKOTO U CBOWCTBO 4 — HEPABEHCTBO TPEYTOJIbHUKA
WM HEPaBEeHCTBO MHUHKOBCKOTO — C JIOKA3aTelIbCTBAMHU ).

91. OpToHOpPMHpPOBaHHAS CHCTEMa BEKTOPOB, Teopema 36 (0 He3aBUCHUMOCTH
OPTOHOPMHPOBAHHOM CUCTEMbI BEKTOPOB).

92. Teopema 37 (0 CymecTBOBaHHH OPTOHOPMHPOBAHHOTO 0a3nca) — METO.
oproronanu3zanuu [munara.

93. [loHsiTHE OPTOTOHATIBLHOTO JIOIOJIHEHHUS, JIBA CBOMCTBA OPTOrOHAIBLHOTO
JOTIONHEHUS (C JoKa3aTeabcTBaMu). OpPTOrOHANBHBIC MTPOCKITUS U COCTABIISIOIIAS
BEKTOpA.

94. OOGmme cBeeHHs O TUHEHHBIX OTOOPAXKEHHIX: TIOHATHE OTOOpaKEHNUS;
o0pas3, pasr, sapo u aedexT oToOpakeHus .

95. Teopema 38 (06 00Opase u sape OTOOPAKEHUS).

96. Teopema 39 (06 oToOpakeHnu O6a3uca).

97. JluneitHple omepaTopbl: TOHSATHE JMHEHHOTO OIepaTropa, CBOMCTBA
JIMHEMHBIX OIEpaTOpPOB, CTPYKTypa JIMHEMHOIO OIEPATOpa, MAaTpULd JIMHEHHOIO
oreparopa.

98. Teopema 40 (o cBsi3u MaTpUI OTIEPATOPA B PA3HBIX Oa3mcax).

99. Teopema 41 (06 onpenenuTene onepaTopa B pa3HbIX 0azucax).

100. CoOcTBeHHBIE BEKTOpPHl M COOCTBCHHBIC 3HAYCHHS JIMHEHHOTO
omeparopa: COOCTBEHHBIC BEKTOPHI u coOCTBEHHBIC 3HAYEHMUS,
XapaKTEPUCTHYECKOE  YpaBHGHHE  OMepaTropa,  XapaKTePUCTUUYCCKHUE WA

COOCTBEHHBIE YHCIIa OTIEPATOPA, CIIEKTP OTMepaTopa.
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101. Teopema 42 (0 HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB).

102. CumMeTpuuHBIM oOmepaTop: MOHATHE CHUMMETPUYHOIO OlepaTopa,
Teopema 43 (00 yCIIOBUU CHMMETPUYHOCTH ONEPATOPA).

103. Teopema 44 (06 OpTOrOHAIBLHOCTH COOCTBEHHBIX BEKTOPOB).

104. Ksagparuunbie (GOpMBI: MOHSATHE KBAAPATUIHON (OpMBI, Teopema 45
(0 cBsI3M MEXy KBaIpaTHIHOU (POPMOI U OIIEpaTopoM).

105. Teopema 46 (0 mpuBeAeHUN KBaAPATHYHOU (POPMBI K KAHOHUUECKOMY
BU]TY).

106. CpoiicTBa KaHOHMYECKUX (POpPM, TOJOKUTEILHO (OTPHUIATEIBHO)
OTpeJieieHHas: U HEOTPUIIATENIbHO (HETOJIOXKUTEIbHO) ompe/eacHHas (OpMBI,
YTJIOBBIC U TJIaBHBIC MHHOPHI.

107. Teopema 47 (00 ompeneneHun 3HaKa (GOpMBI MO COOCTBEHHBIM
YHUCIIaM).

108. Kpurepuii CuibBéctpa: Teopema 48 (00 onpeaeneHnn 3Haka GOPMBI

10 YTJIOBBIM MHUHOPAM).
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KoMIjieKkThbl 011€eHOUHBIX CpEaACTB 1A TeKleIeﬁ arrecranmumn

Bonpocs a5 codece1oBaHus
no aucruiuHe «Moaead U MeToAbl PUKJIATHON MaTEeMATHKH

1. Onpenenenue apu(pMETUIECKOTO MIPOCTPAHCTBA. Jluneiinas
KOMOHMHAILIUA CTPOK CO CKAISIpHBIMH Ko3(duimentamu. JIMHEHHO 3aBHCHUMBIE U
JIMHEWHO HE3aBHCUMBIE CTPOKHU.

2. Teopema 4 (0 JNUHEWHON 3aBUCHUMOCTH CTPOK MpPH OJHOM HYJIEBOM
CTpOKE).

3. Teopema 5 (0 nMHEWHOW 3aBUCUMOCTH CTPOK TMpU JUHEHHOM
3aBUCUMOCTH YaCTH 3THX CTPOK).

4. Teopema 6 (0 CTpOKE KaK JIMHEHHON KOMOMHAIIMN OCTAJIbHBIX JIMHEHHO
3aBUCUMBIX CTPOK).

5. 1-1 mpocreimias 3agaya aHATUTUYECKOM TEOMETPUM: PACCTOSTHUE
MEXKly ABYMSI TOUKAMU B MPOCTPAHCTBE, HAa MJIOCKOCTU U HAa MPSAMON — Teopema 24
(0 paccTOSIHMM MEXIY ABYMS TOUKAMH).

6. JnwHa (Momynb) BekTOpa B KOOpAHMHATAX BEKTOpa (B «OONBIIUX)
KOOpAMHATaX) W B KOOpPJMHATaX KOHILEBOM M HaYalbHOM TOYEK BeEKTOpa (B
«MaJibIX» KOOpJIMHATAX).

7. Yron Mexay JByMsS HEHYJEBBIMH BEKTOpaMHU B  «OOJBIIUX»
KOOpAMHATaX.

8. Hampapnstomme  KOCHHYCHI ~ BEeKTOopa.  l'€éHe3uc  OCHOBHOTO
TPUTOHOMETPHUYECKOTO TOXKIAECTBA.

9. 2-1 mpocrTeiimas 3aa4ya aHAIUTUYECKONH T€OMETPUU: JeJIeHHUEe OTpe3ka
B JAaHHOM OTHOIIEHHH — TeopeMa 25 (0 IeJICHUU OTpe3Ka B JAHHOM OTHOILICHUH).

10. IInomanpr TpeyrojibHHUKA Kak 3-s MpOCTEHIas 3ajavya aHATUTHYECKOU
reOMETPUHU Ha TUIOCKOCTU — TeopeMa 26 (0 Tiouaan TpeyrojbHUKa Ha MIOCKOCTH
yepe3 KOOPJUHATHI €r0 BEPIIHH).

11. Tonsipubie koopauHathl. [lossgpHas cucreMa KOOpIMHAT.

12. Hununapuyeckue KOOPJAUHATHI. unmueapryeckas cucrema

47



KOOpJIMHAT.

13. Cdepuueckue koopaunarel. Chepuueckas cucrema KOOpAUHAT.

14. T'eorpaduueckas cuctemMa KOOPIMHAT KaK OCOOBIM YACTHBIM Ciydail
chepudeckoil  cucTeMbl ~ KOOpJMHAT Ha cdepe KOHEUHOIro  pajauyca.
['eorpaduieckne KOOpIUHATHI.

15. Onpenenenue TOBEPXHOCTH B TNPOCTPAHCTBE U €€ ypaBHEHHE.
Onpenenenue KpuBOM (JIMHUM) B TPOCTPAHCTBE M €€ ypaBHEHHUs. YpaBHEHUE
MJIOCKOCTH (TTOBEPXHOCTH 1-r0 mopsiaka): oOiiee ypaBHEHHE ITIOCKOCTH.

16. Yron Mexay ABYyMs IUIOCKOCTSIMH M YCIIOBUS MapajuIeIbHOCTH U
NEPIEHIUKYJISIPHOCTU ABYX IMIOCKOCTEN. Y CIIOBUE COBMAEHUS IBYX IJIOCKOCTEH.

17. HopManbHBbIi1 BEKTOP IJIOCKOCTH. Y paBHEHHE TIOCKOCTH, TPOXOAAIIEH
yepe3 JaHHYI0 TOUKY NEPIEHIUKYJIIPHO JaHHOMY BEKTOpY.

18. HopmanbHOE ypaBHEHHE IUIOCKOCTH. PaccrositHme OT TOYKH [0
TUTOCKOCTH.

19. VpaBHeHuss npsMod B MPOCTPAHCTBE: OOIIME YpaBHEHUS MPSMOMH;
KaHOHMYECKHE YPaBHEHUS MPSIMOI; TapaMeTPUIECKIE YPABHEHUS MIPSIMOM.

20. Yron wMexay JByMsl TpSMBIMA B TIPOCTPAHCTBE U  YCIOBUS
napauIeTbHOCTH U MIEPIIEHANKYISIPHOCTH MPSMBIX B TPOCTPAHCTBE.

21. PaccTositHuE OT TOYKH J0 TIPSMOM B TIPOCTPAHCTRBE.

22. BzauMHOE pacCHoJIO)KEHHE TMPSMONM H  TIJIOCKOCTH. YcnoBus
napauIeTbHOCTH U TEPIICHANKYISIPHOCTH. YTOI MEXIY MPSMOM U MI0CKOCTHIO.

23. YpaBHeHUE UUAJTMHIPUIECKON MOBEPXHOCTH: onpeieNieHne
WIMHIPUYECKON  MOBEPXHOCTH, OOpa3ylolue W Hampasisomas s
WIMHIPUYECKON TTOBEPXHOCTH.

24. YpaBHEHUS IUTUTITUYECKOTO, TUMIEPOOTUIECKOTO U MapaboIrmdecKoro
IIWIHHPOB.

25. Dnnuncount (onpeesieHue, ypaBHEHUE U CBOMCTRA).

26. OgHOMOI0CHBIHM THIIepOOoIoN (ONpenesieHne, ypaBHEHHE U CBOWCTBA).

27. JIBynonocHbli runepOosion (onpeneneHne, ypaBHEHHE U CBOMCTBA).

28. DnunTudeckuii mapadosion 1 (onpeaeacHue, ypaBHEHNE  CBOMCTBA).
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29. 'mnepbonuueckuit  mapabosoua  (ompenesieHHe, ypaBHEHHE U
CBOMCTBA).

30. Konyc BTOporo nopska (omnpeaeneHue, ypaBHEHUE U CBOMCTBRA).

Kpurepun onenku:

v 100-86 6amioB - eciu OTBET MOKA3bIBAET IIyOOKOE M CHCTEMATHUCCKOE
3HaHUE BCETr0 MPOrpaMMHOIO MaTepuaja U CTPYKTYpbl KOHKPETHOTO BOIpOCa, a
TaKk)K€ OCHOBHOTO COJIEp>KaHUs M HOBAllMK JICKIIMOHHOTO Kypca MO CPaBHEHHIO C
yueOHOW nureparypoil. CTyIEHT JEMOHCTPUPYET OTUYETIMBOE M CBOOOJHOE
BJA/ICHUE KOHILIENITyaJIbHO-TIOHATUHHBIM allapaToM, HAy4YHbIM SI3BIKOM U
TEPMUHOJIOTHEN COOTBETCTBYIOIIEH Hay4dyHOM 00siacTh. 3HaHWE OCHOBHOM
JUTEpaTypbl U 3HAKOMCTBO C JOIOJIHUTEIBHO PEKOMEHJOBAHHOMN JHUTEpaTypOM.
Jlormdecku KOPPEKTHOE M YOeIUTEIbHOE U3I0KEHIE OTBETA.

v’ 85-76 - Ga/utoB - 3HAHWE Y3JOBBIX MPOOJIEM MPOrPaMMBI M OCHOBHOTO
COJEpKaHUsl JIEKIMOHHOTO Kypca; YMEHHE I0JIb30BaTbCsl KOHLENTYalbHO-
NOHSATUWHBIM alaparoM B MPOLIECCEe aHadnu3a OCHOBHBIX MPOOJEM B paMKax
JAaHHOW TEMbI, 3HAHWE BAXXHEUIINX pabOT W3 CIHCKAa PEKOMEHIOBAHHOU
auTepaTypel. B 1menoMm JOTWYecKH KOPpPEKTHOE, HO HE BCErjJa TOYHOE U
apryMEHTHPOBAHHOE M3JI0KECHHE OTBETA.

v' 75-61 - Gann — QparMeHTapHbIE, TOBEPXHOCTHBIE 3HAHMS BaKHEHUIINX
pa3zenoB MporpaMMbl M COJEP)KaHWs JIEKIIMOHHOTO Kypca; 3aTpyJHEHUs ¢
UCIIOJIb30BaHUEM HAyYHO-TIOHATUHHOTO anmnapata W TEPMHUHOJOTUM yuyeOHOU
JUCHMIUIMHBL, HEIMOJHOE 3HAaKOMCTBO C PEKOMEHJOBAaHHOM JIUTEPaTypoOM;
YaCTUYHBIC 3aTPyJHEHUS C BBINOJIHEHHEM MPEIyCMOTPEHHBIX MPOTPaMMOM
3aJJaHui; CTpEeMJICHHE JIOTMYECKH OIPENEICHHO U TOCIEA0BATENbHO H3JIOKUTh
OTBET.

v' 60-50 GaioB — He3HAHUE, JTMOO OTPHIBOYHOE MPEACTABICHHE O JAHHOM
npobiieMe B paMKax yuyeOHO-IIPOrpaMMHOTO MaTepuala; HEyMEHHE HCIOJIb30BaTh

MIOHATUMHBIN ammapar; OTCYTCTBUE JIOTUUECKOU CBS3U B OTBETE.
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TeMbl NIpoeKTOB
1o aucuuIuiae «Moaeau u MeToAbl MPUKJIATHON MATEMATHKID)

JInHelHbIE OnIepanyy HaJl MATPULIAMM.

YMHOKEHHE MaTPHULbI HA MATPULLY.

Bo3Benenue kBaipaTHOW MATPULIBI B LIENIYIO MTOJOKUTEIBHYIO CTEIICHb.
MHOro4aeHs! OT MaTPHII.

TpancnoHupoBaHUE MATPUIIBL.

o ok w D

Onpenenutens 2-ro NOpsiAKA U €r0 BEIYUCIICHUE.

7. Onpenenutens 3-r0 mopslika W ero BeuMcieHue (mpaswio Capproca —
MPaBUIIO «TPEYTOJIBLHUKOB) ).

8. MuHop u anredpandeckoe JOMOIHEHHUE.

9. CgoiicTBa ornpeaenuTesnei.

10. Ompenenurtens N-ro MOPsIKA U €r0 BeIYUCIIEHHE (TeopeMa Jlamnacca).

11. ObOpartHass wmaTpuna M €€ BBIUMCICHUE METOJOM MPUCOCAUHEHHOMN
MaTpPHIIBI.

12. CaoiicTBa 00paTHBIX MaTPHII.

13. DnemeHTapHbIe TPEOOPA30BAHUS MATPHUIIBI.

14. Cnoco6 mocTpoeHuss oOpaTHOM MaTPHUII C TMOMOIIBIO 3JIEMEHTAPHBIX
npeobpazoBanuii (Metos XKopadHa).

15. PemieHre MaTpu4HbBIX YpaBHEHUH.

16. Panr MaTpuIisl ¥ €ro HaX0XJIEHUE METOJI0M OKAUMIISIOIINX MUHOPOB.

17. Paar Matpuiei ®W €ro  BBIYHCICHHE METOAOM  DJEMEHTAPHBIX
npeoOpa3zoBaHUM.

18. JlunHeitHble KOMOMHAIMU CTPOK W CTOJIOIOB: JIMHEHHAs 3aBUCUMOCTh U
JMHENHAs He3aBUCUMOCTh CTPOK WJTU CTOJIOIIOB MATPHIIHI.

19. «KBanmpatnas» HeomnopoaHass CJIAY u HaxoxnaeHue €€ eIMHCTBEHHOTO
peuieHus: a) MeTonoM obpaTHOM maTpullbl; 0) mMetomoM Kpamepa (c momouibio

onpeeuTeNeH).
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20. PaBHOCMIBHOCTH (3KBUBAJIEHTHOCTh) «KBAJPATHBIX» U «IIPSMOYTOJIbHBIX)
OJTHOPOJHBIX U HEoMHOPOHBIX CJIAY mpu 351eMEeHTapHBIX TPeoOpa30BaHUSIX.

21. Meton T'dycca (MeTon TmoOcCHemOBaTeNbHBIX HCKIIOUeHUN JKopmana-
["aycca).

22. Teopema Kponékepa-Kanémmu.

23. Cxewma pemenuii CJIAY.

24. OcHoBHbIE (0a3UCHBIC) K HECOCHOBHBIE (CBOOOIHBIC) TIEPEMEHHBIC.

25. baszucnHoe pemenue HeogHopoaHoit CJIAY.

26. Onnoponnas CJIAY u e€ cBolicTBa.

27. dynnamenTtanbubie pemienust onHopoaHoit CJIAY, e€ dyHaameHTanbHbIN
HaOop pewenuii (PHP).

28. O6me pemenue HeomHoponHoit CJIIAY dyepes e€ Oa3ucHoe peIIeHUE U
uyepe3z OHP cooTBercTByromIen et ognopoaHon CIIAY.

29. JluHeliHBIE oOmepary HaJ BEKTOPAMH, TIPABWIO TPEYTOJIbHUKA WIH
paBUIIO «3aMBIKaHUSD) JMHEHHOM [EMOYKHU BEKTOPOB, paBUIIO
napajuienorpaMmma.

30. KomnnHeapHOCTh BEKTOPOB, OPT BEKTOPA.

31. CgoiicTBa TMHEWHBIX OTEpaIiii HaJl BEKTOPAMHU.

32. Ilpoeknus BEKTOpa HA OCh, MPOEKIHMS CyMMbI HECKOJIBKHX BEKTOPOB Ha
OCb, MPOEKITMS HA OCh MPOU3BEICHHS BEKTOPA HA YUCIIO.

33. Ilpoeknuu BeKTOpa HAa OCH KOOPIAWHAT: KOOPAMHATHI («OOJBIITHEH
KOOpPJIMHATHI) BEKTOpAa M WX HAXOXIECHUE Yepe3 KOOPAUHATHI («Majbiey
KOOPJIMHATHI) KOHIIEBOW M HAa4yaJIbHOW TOYEK BEKTOPA, YCIOBUE KOJTUHEAPHOCTU
JIBYX BEKTOPOB B KOOpJAMHATAX.

34. PaznokeHre BEKTOpa M0 OPTOTOHATBHOMY 0a3ucy.

35. CkansipHoe pOou3BeICHUE BEKTOPOB.

36. OCHOBHBIE CBOMCTBA CKAISIPHOTO MTPOU3BEICHUS.

37. BeIpaxkeHue CKaJIIPHOTO MPOU3BEACHUS Yepe3 KOOPAHMHATH BEKTOPOB.

38. PaccrostHue Mexay NByMs TOYKaMH B TMPOCTPAHCTBE, Ha IMJIOCKOCTH W Ha

npsaMoi, nnuHa (MOOYNbh) BEKTOpa B KOOpIWHATaXx BeKTopa (B «OOJBIIMX)»
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KOOpAMHATaX) M B KOOpJAMHATaX KOHLEBOM M HadyaJlbHOM TOYEK BekTOpa (B
«MaJIbIX» KOOPJUHATAX ).

39. Yron Mexay BEKTOpaMH B «OOJIBIINX» KOOPAUHATAX.

40. Hanpapnstoniye KOCUHYCBI BEKTOPA.

41. JleneHue oTpe3Ka B JAHHOM OTHOIICHHH.

42. Tlnomaaps TpEyroibHUKA HA TUIOCKOCTH Yepe3 KOOPAWHATHI €r0 BEPILIUH.

43. YToJa HakJIOHA U YriaoBoM KO3((UIMEHT, ypaBHEHUE MPSMOM C YIJIOBBIM
KO3 UITUEHTOM.

44. Yronm MexIy JByMsS NOpAMBIMH, YCIOBUE NapajUIENbHOCTU U
NEPHEHANKYJIIPHOCTH JIBYX IPSIMBIX.

45. YpaBHeHUE NpsIMOM, MPOXOAANICH Yepe3 TaHHYIO TOUKY HNEPIEHIUKYISIPHO
JAaHHOMY BEKTOpY, 00lee ypaBHEHHE MPSIMON Ha TIOCKOCTH.

46. YpaBHEHHE TPSMOM, MTPOXOIAIICH dYepe3 MTaHHYI0O TOUYKY B JIaHHOM
HaIpaBJIeHUH (KAHOHUYECKOE YpaBHEHUE MPSMOIN).

47. YpaBHeHHUE NPAMOM, MPOXOAIIECH Yyepe3 IBE JaHHbIE TOUKH.

48. YpaBHeHHE TMPSAMON, MPOXOASIICH Yepe3 MOaHHYI0O TOYKY C JaHHBIM
YTIOBBIM KO3 HUITUEHTOM.

49. TlapameTrpuyeckue ypaBHEHUS MPSIMOH.

50. Touka mepecedeHusi ABYX NpSAMbIX. B3auMHOE pacmojoKeHUE BYX
IPSIMBIX.

51. VYpaBHeHME NPAMON «B OTPE3KaX».

52. Yron Mexay JAByMs TOpSIMBIMH W YCIOBUS MapaJIeIbBHOCTH U
NEPHEHANKYIAPHOCTH JIBYX TMPAMBIX B TEepMHUHAX KOADOUIIMEHTOB O0OIMUX
yYpaBHEHUH NPSIMBIX U B TEPMHUHAX YTIOBBIX KOA(DDUIIMEHTOB MPSMBIX.

53. VpaBHeHHE TPSIMOM, MPOXOAIIEH dYepe3 AaHHYI TOUKY M THapajuieIbHO
3aJJaHHOM MPSIMOM.

54. VpaBHeHue  NOpsIMOM, MPOXOASAUIEH  dYepe3  JaHHYIO  TOYKY H
MEPIIEHAUKYJISIPHO 33IaHHOM ITPSMOM.

55. OTKJIOHEHHE U PACCTOSTHUE OT TOYKH /10 TIPSIMOM.

56. HopmanbsHOe ypaBHEHUE MIPSMOIA.
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S57.YpaBHeHUs] CMEIIEHHOM M HECMEIIEHHOM OKPYXKHOCTH (KaHOHHMYECKOE
YpaBHEHUE OKPYKHOCTH).

58.YpaBHeHHsI CMEMEHHOTO ¥ HECMEMIEHHOTO JJUIuIca (KaHOHHYECKOE
ypaBHEHUE DIUIUIICA).

59.@okychl, (okambHBIE ~ PAAUYCHl,  XAPAKTEPUCTUYECKOE  CBOWCTBO,
IKCHEHTPUCUTET U TUPEKTPUCHI DIUIUTICA.

60.YpaBHeHus cMEmIEHHONW HM HECMENIEHHOW THUnepOosbl (KaHOHUYECKOE
ypaBHEHHE TUIIEPOOIIBI).

61.®okycel, (QokambHBIE  PATUYCHl,  XAPAKTEPUCTHUECKOE  CBOMCTBO,
HKCIIEHTPUCUTET U TUPEKTPUCHI TUIIEPOOJIBI.

62.YpaBHEeHHs] CMEMIEHHOW ¥ HECMEIMEHHON mapaboyibl (KaHOHHYECKOe
ypaBHEHUE NapadoIbl).

63.0okyc, (¢dokampHBIA paauyc, (QOKaIBHBIM MmapameTp, AUPEKTpHca,
XapaKTEPUCTHUECKOE CBOWCTBO, «OMTHYECKOE» (IPOKEKTOPHOS» WIIN
«TENECKOMUYECKOE») CBOMCTBO MapadoJIbl.

64.IlonspHble ypaBHEHUS IUIUIICA, THIIEPOOIIBH U TapadOJIbL.

65.[TapameTpudeckre ypaBHEHUSI OKPYKHOCTH.

66.[TapameTpudeckuie ypaBHEHHS SJUIATICA.

67.1TapameTpudeckre ypaBHCHUS ITUKIOHIBI.

68.1IpeobpazoBanme AEKAPTOBBIX MPSIMOYTOJIBHBIX KOOPAMHAT: MapasljieIbHBINA
MIEPEHOC 1 TOBOPOT KOOPJUHATHBIX OCEH.

69.BexTopHOe mpousBeeHNE ABYX BEKTOPOB.

70.OcHOBHBIE CBOMCTBA BEKTOPHOTO MPOU3BEICHHUS.

71.BexTopHOE NMPOU3BECHNE B KOOPAMHATHOU (PopMme.

72.[1Boiinoe BekTopHOE mpousBeneHue (mpasmio «bAL-ITABy).

73.CmemanHoe (CKaIIpHO-BEKTOPHOE) MPOU3BEACHUE TPEX BEKTOPOB.

74.T'eoMeTprUUYECKUN CMBICT CMEIIAHHOTO MPOU3BEICHUS.

75.CMerranHOe MPOM3BEICHHE B KOOPIMHATHOM (hopMme.

76.Anredbpanyeckast popMa KOMILJIEKCHOTO YUCIIA.

7'7.I'eomeTpruueckoe N300paKEHNE KOMIUIEKCHBIX YHCEIL.
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78.ApudmMernueckue NeWCTBUS HaJl KOMIUIEKCHBIMU YHCIIAMH.

79.Bo3Benenune B cTeneHb KOMIUIEKCHBIX YHCET.

80.13BrneyeHne KBaAPATHOTO KOPHS U3 KOMIUIEKCHOTO YHCIA.

81.Moaynb U apryMeHT KOMIUIEKCHOTO YHCIIa.

82.TpuronomeTpuyeckasi opMa KOMIUIEKCHOTO YHCIIA.

83.ITokazarenpHas (hopmMa KOMIUIEKCHOTO unciia. Dopmyiia Ditnepa.

84.[lelicTBus HaJ KOMILJIEKCHBIMU YHUCIIaMH, 3aJIaHHBIMU B
TpUTOHOMETpHUUECKON (hopme (ITPOU3BEJCHUE M YACTHOE OT JICICHUS JBYX
KOMILJIEKCHBIX YHCEJI, BO3BEJACHUE B N-YIO CTENEHb KOMIUIEKCHOTO YHCIIA:
dopmysia MyaBpa, n3Blie4eHHE KOPHS CTEICHH N U3 KOMIUIEKCHOTO YHCIIA).

85.JIuneiiHas 3aBUCIMOCTh ¥ HE3aBUCUMOCTD BEKTOPOB.

86.ba3zuc BEKTOPHOTO MPOCTPAHCTBA, PA3JOKEHHE N-MEPHOTO BEKTOpa IO
0a3ucy, AOMOJIHEeHHE /10 Oa3uca.

87.Ilepexom Kk HOBOMY 0a3ucy: MaTpuIla IMepexoa K HOBOMy 0a3ucy, CBOMCTBA
MaTpHIIbI U TIepexo/a.

88.EBKIMIOBBI TPOCTPAHCTBA: CKAISIPHOE IPOM3BEICHUE JBYX N-MEPHBIX
BEKTOPOB, JUIMHA (HOpMAa) N-MEPHOTO BEKTOpa, YroJll MEXIy ABYMS
HEHYJICBBIMHA N-MEPHBIMHA BEKTOPAaMH, CBONCTBA JTMHBI (HOPMBI) BEKTOPA.

89.EBKNIMIOBBEI TPOCTPAHCTBA: OPTOHOPMHUPOBAHHAS CHCTEMa BEKTOPOB,
HE3aBUCUMOCTh OPTOHOPMHPOBAHHOW CHCTEMBbI BEKTOPOB, CYIIECTBOBAHUE
OpPTOHOPMHUPOBAHHOTO Oa3uca — MeTo] opToronaim3anuu [lmuara.

90.OpToroHanbHOE TOTIOJHEHNE U €r0 CBONCTBA.

91.JTunelinpie oTOOpakeHHs; 00pa3, paHr, sApo U JAePEeKT OTOOpaKeHUs;
TeopeMa 00 o0pase u sjpe 0ToOpakeHus; Teopema 00 0TOOpakeHUH Oa3uca.

92.Jluneiinble omepaToOphbl, CBOWCTBA JIMHEHHBIX OMNEPATOPOB, CTPYKTypa
JMHEWHOTO orepaTopa, MaTpHIla JMHEHHOTO orepaTopa.

93.Teopema o cBsi3u MaTpPHUI] ONEpaTOpa B Pa3HBIX Oazucax.

94.Teopema 00 omnpeaenuTesnie onepaTopa B pa3HbIX Oazucax.

95.Co06cTBEeHHBIE BEKTOPHl U COOCTBEHHBIE 3HAYEHUS JIMHEHHOIO OIeparopa:

COOCTBEHHEIE BCKTOPbBI H COOCTBEHHEIE 3HAYCHHUA, XaAPAKTCPHUCTHYCCKOC
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ypaBHEHHE OIllepaTopa, XapaKTePUCTHUYECKHWE WM COOCTBEHHBIE YHCIA
orepaTopa, CIieKTp oneparopa.

96.Teopema 0 HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB.

97.CuMMeTpUYHBI  omepaTop, TeopemMa 00 YCIOBUM CHMMETPUYHOCTH
orepaTopa.

98.Teopema 006 OPTOTOHATHPHOCTA COOCTBEHHBIX BEKTOPOB.

99.KBaaparuunbie POpPMBI.

100.Teopema o cBs3U MEX Ty KBaAPATUIHOW (OPMOI M OIIepaTOpOM.

101.Teopema o pUBHICHUH KBAPAaTUIHON (POPMBI K KAHOHHYECKOMY BHITY.

102.CpoiicTBa KAHOHUYECKUX (DOPM.

103.ITonoxkuTenpbHO  (OTPHUIATENHHO) OMpPEAeNEHHOE W  HEOTPHIIATEIHHO
(HETIOJIOKHUTEIFHO) onpeAcIEHHbIC (DOPMBI, YTIIOBBIC U TJIAaBHBIC MUHOPHI.

104.Teopema 06 omnpeaeieHnn 3HaKa (YOPMBI ITO0 COOCTBEHHBIM YHCIIAM.

Kputepun onieHku:

v 100-86 Ga/ioB BBICTABJISETCS, €CIIU CTYAEHT/TPYIIIIA TOUYHO ONPeNeIHI
CONep)KaHUE W COCTaBIIAIOIIME YacTH 3aJaHMs, yMEIOT apryMEHTHPOBAHHO
OTBEYATh Ha BOMPOCHI, CBA3aHHBIC C 3a7aHueM. [IpoaeMOHCTpUPOBAHO 3HAHHWE U
BIIAJICHUE HAaBBIKAMU CaAMOCTOSITEIBHOW HCCIIENOBATENBCKONW paboThl 1O TeMe.
DaKTUYECKUX OIMUOOK, CBA3aHHBIX C TOHUMAHUEM TIPOOIEMBI, HET.

v’ 85-76 - GamioB - pabora CTyIEeHTa/TPYIIIBI XapaKTEPU3YETCH CMBICIIOBOM
[ETbHOCTHIO, CBS3HOCTHIO M TOCJIENOBATEILHOCTHIO M3JIOKEHUS; JTOMYIIEHO HE
Ooonee 1 ommOKM Npu OOBSICHEHUH CMBICIA WM COJEPKAHUS TPOOJIEMBI.
[TpoieMOHCTPUPOBAHBI HCCIIEOBATEILCKAE YMEHHS W HaBBIKH. DaKTUYECKHUX
oImKOO0K, CBSA3aHHBIX C IOHUMAHUEM MPOOJIEMBI, HET.

v 75-61 ©Gamn — TPOBENEH JOCTATOYHO CAMOCTOSTENLHBIM aHan3
OCHOBHBIX ATAllOB U CMBICJIOBBIX COCTABJISIONINX MPOOJIEMbI, TOHUMaHUE 0a30BbhIX

OCHOB U TEOPETHYECKOT0 0OOCHOBaHMS BbIOpaHHOM TeMbl. [IpruBIeYeHbl OCHOBHBIE
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UCTOYHHUKH 110 paccMaTpuBaeMoi Teme. JlomyiieHo He Oosiee 2 OmMOOK B CMBICIIC
WIN COJICPKAHUU TPOOIICMBI

v 60-50 6aioB - eciu paboTa mpeacTaBiaseT cobol MepecKa3aHHbIA MK
MOJTHOCThIO TIEPETIMCAHHBI HWCXOMHBIM TEKCT 0€3 Kakux Obl TO HH ObLIO
KOMMEHTapueB, aHanm3a. He packpeita CTIPyKTypa ©  TEOpEeTHUYECKas
cocTaBisromas Tembl. JlomymieHo Tpu WM Oojiee TpeX OMHMOOK CMBICIOBOTO

coJiep KaHusl paCKPbIBAEMON MPOOTIEMBI.

CocTaBuUTeb

(mmoamuce)

« » 20 T
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Onucanue nokasareJsieil 1 KpUTEpHeB OLleHMBAHUSA KOMIIETEHIM i, IIIKAJ
OLlEHUBAHUS

Kpurtepuu onneHku codece1oBaHmsi

v 100-86 6amioB - eciu OTBET MOKA3bIBAET IIyOOKOE M CHCTEMATHUCCKOE
3HaHHME BCEro MPOrpPaMMHOrO0 Marepuana U CTPYKTYpPbl KOHKPETHOI'O BOIIpOCa, a
TaK)K€ OCHOBHOI'O COJEpPKaHHUS M HOBALMU JIEKIIMOHHOI'O Kypca 10 CPAaBHEHHIO C
yueOHol nutepatypoil. CTyIEHT IEMOHCTPHPYET OTYETIMBOE U CBOOOIHOE
BJIAJICHUE KOHIIENTYaJbHO-TIOHSITUMHBIM  allllapaToM, HAy4YHBIM SI3BIKOM U
TEPMUHOJIOTHEH COOTBETCTBYIOIIEH Hay4yHOM 00JacTh. 3HaHHE OCHOBHOM
JUTEPATYPBl U 3HAKOMCTBO C JOMNOJHHUTEIBHO PEKOMEHJOBAaHHOW JIMTEPATYPOU.
Jlornyecku KOPPEKTHOE U YOSAUTEIbHOE U3JI0)KEHHE OTBETA.

v’ 85-76 - Ga/utoB - 3HAHWE Y3JOBBIX MPOOJIEM MPOrPaMMBI M OCHOBHOTO
COJIEpKaHMUsl JIKIMOHHOTO Kypca; YMEHHUE TI0JIb30BaThCsl KOHUENTYaJIbHO-
MNOHATUHHBIM aIlllapaToM B IPOIECCE aHaJM3a OCHOBHBIX NPOOJEM B paMKax
JAaHHOW TEMBbl; 3HAHME BaXXHEWIIMX pabOT M3 CHOUCKAa PEKOMEHJI0BaHHOU
JUTEPATYpel. B 1ENOM JIOTMYECKM KOPPEKTHOE, HO HE BCErJa TOYHOE U
apryMEHTUPOBAHHOE U3JI0KEHHUE OTBETA.

v’ 75-61 - Gamn — ¢parMeHTapHBIE, TOBEPXHOCTHBIE 3HAHMS BaXKHEHIINX
pasze’oB MpOrpaMMbl M COJAEpPXaHUS JIEKUMOHHOTO Kypca; 3aTpyIHEHHs C
UCIIOJIb30BAaHUEM HAYYHO-NIOHATHUMHOIO anmapata M TEPMHHOJOTUU Y4YeOHOU
JTUACIUIUIAHBI, HEMOJHOE€ 3HAKOMCTBO C PEKOMEHIOBAHHOM JIUTEPATYpOWU;
YaCTUYHBIE 3aTPYyJAHEHHUS C BBIIOJHEHHEM MNPEIyCMOTPEHHBIX IPOrPaMMOM
3aJlaHAl; CTPEMJICHUE JIOTUYECKH ONPENEIEHHO M IOCIEAOBATEIBHO H3JI0KHUTh
OTBET.

v' 60-50 6aioB — He3HAHHME, JIMOO OTPHIBOYHOE IPEICTABIECHHE O JaHHOM
npo0iemMe B paMKax y4eOHO-IPOrpaMMHOT0 MaTepHalia; HEyMEHUE UCIOJIb30BaTh
MOHATUWHBIN anmnapar; OTCYTCTBUE JOTUYECKON CBS3U B OTBETE.

Kpurepuu ouieHKH NPOEKTOB

v 100-86 6ayI0B BBICTABISIETCS, €CIM CTYAEHT/TPYIINA TOYHO ONPEAEIHIHI
COJEp’)KaHUE W COCTABJIAIOIIME YAcTH 3aJaHUsl, YMEIOT apryMEHTHPOBAHHO
OTBEYaTh Ha BOIPOCHI, CBA3aHHbBIE C 3afaHueM. [IpogeMOHCTpUpPOBaHO 3HAHUE U
BJIQJICHWE HaBBIKAMH CaMOCTOSATEIBHOW HCCIIEOBATENILCKON paboThl MO TeMe.
dakTHYeCKUX OIMUOOK, CBA3aHHBIX C TOHUMaHUEM MIPOOJIEMBbI, HET.

v’ 85-76 - Ga1oB - paboTa CTYJEHTa/TPYIIIBI XapaKTEPU3yETCS CMBICIOBOM

HCJIBbHOCTBIO, CBA3HOCTBKO M IMOCICAOBATCIIBHOCTBIO HM3JIOKCHUA, JOIMYIICHO HC
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Ooosmee 1 ommOKKM mpU OOBSICHEHHH CMBICIA WJIM COJEpPXKaHUS TPOOJIEMBI.
[TpoieMOHCTPUPOBAHEI HCCIIEOBATEIHCKAEC YMEHHS W HaBBIKH. (DaKTHUYECKHUX
OIMOOK, CBS3aHHBIX C TOHUMAHUEM MPOOJIEMBI, HET.

v 75-61 ©Gamn — mpoOBeAEH JOCTAaTOYHO CAMOCTOSTEIBHBIM —aHam3
OCHOBHBIX ATallOB M CMBICTIOBBIX COCTAaBIISIONINX MPOOJIEMbI; TOHUMaHUE 0a30BBIX
OCHOB M TEOPETUUYECKOTO OOOCHOBaHUS BEIOpaHHOHN TeMbl. [[prBIIedeHBI OCHOBHBIC
UCTOYHHUKH IO paccMarpuBaeMoil Teme. JlomymieHo He 6oee 2 ommboK B CMBICIIE
WIH COJIeP’KaHUU TIPOOIIEMBI

v' 60-50 6aoB - eciu paboTa mpeacTaBiaseT cobol MepecKa3aHHbIA MK
MOJTHOCTBIO TIEPEITUCAHHBI HMCXOMHBIA TEKCT 03 Kakux Obl TO HH OBLIO
KOMMEHTApHEeB, aHaim3a. He packpelTa CTPyKTypa W  TEOpETHYECKas
cocTaBisifolasi Tembl. JlomymieHo Tpu Wik 0oljiee TpeX OMIMOOK CMBICIOBOTO
coJiep>KaHre pacKpbIBaeMOM IPOOIEMbI

Ikajaa oneHNBaHUA

Menee 60 6amioB HE3a4TECHO HEYJOBJIETBOPUTEIBHO
Ot 61 5o 75 Gamnos 3a4TEHO YAOBJIECTBOPUTEIBHO
Ot 76 no 85 6amwioB 3a4TEHO XOpOILIO

Ot 86 o 100 6amoB 3a4TEHO OTJIMYHO
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Metoanyeckue peKoOMeHIalUH, ONPeIessolue NPpoueaypbl OlleHMBAHUSA
pe3yJibTATOB OCBOEHM S JUCHUILIUHBI

Texymasi arrecranusi CTyAeHTOB. Tekylas arrecTainus CTyAEHTOB IO
JUCHUIUIMHE «Mojaenu W MEeTOJbl TNPUKIATHOM MaTEeMAaTHUKH» MPOBOAUTCA B
COOTBETCTBUM C JIOKaJbHBIMM HOpMaTUBHBIMU akTamu JIB®Y wu sBisercs
00s13aTENLHOM.

Tekymas arrecranusa no IUcUUIUIMHE «MOJEIn U METOAbl MPUKIATHOU
MaTEeMaTUKW» TPOBOAUTCS B (opme coOecemoBaHUS M 3alUTHl MPOCKTa U
OCYIIECTBIISIETCS BEYIIUM MPENOAABATEIEM.

OOBeKkTamMu OIlEeHUBAHUS BBHICTYIIAIOT:

— CTENEHb YCBOCHHS TEOPETHYECKUX 3HAHUWU - OIIEHUBaeTCsi B (opme
cobeceq0BaHNs;

— YpOBEHb OBJIQJICHUS TMPAKTUUYECKUMHU YMEHMSIMM M HaBBIKAMH —
OIICHUBAETCS B (pOpMeE 3aITUThI IPOECKTA.

ITIpomeskyTOYHAsE aTTecTallMsl CTYAeHTOB. [IpomexxyTouHas arrectauus
CTYJCHTOB MO JUCHUIUIMHE «MOJenu W METOIbl MPUKIAJHOW MATEMATUKW)
MPOBOJIUTCS B COOTBETCTBHM C JIOKAJIbHBIMM HOpMAaTUBHbIMH akTamu [BDY u
SIBIISIETCS 0053aTSIILHOM.

[Io mucuumuMHE TPERYCMOTPEH 3K3aMEH, KOTOPBIM MPOBOJIUTCS B YCTHOM
dbopmMe U ¢ UCTIOIB30BaHUEM 3aIUThI IPOSKTa.

KpnTeme BBICTABJICHHUSA OLICHKHU CTYJACHTY HA JK3aMCHE
no aucuuiinHe «Moaean 1 MeToabl HpI/IKJIaI[HOﬁ MaTEMAaTHUKH»

Bbajnabl Onenka
(pe#iTuHTOB 3avera/ TpeboBanus Kk cpopMUPOBAHHBIM KOMIMETEHIMAM
01 OIICHKM) 3K3aMeHa
(crangapTtHas)
86-100 OneHka «OTJIIMYHO» BBICTABISAETCS CTYIEHTY, €CJIH OH
rITyOOKO ¥ TPOYHO YCBOWJI TPOTPAMMHBIA MaTepha,
WCYEPIIbIBAIOIE, IOCIEA0BATEIbHO, YETKO U JIOTUYECKH
CTPOWHO €ro M3JIaraeT, YMEET TECHO YBS3BIBATh TCOPHIO C
NpPAaKTUKOH, CBOOOJHO  CHpaBisieTcs C  3aJadyami,
«3aumeHoy/ .
BOTIPOCaMU W JAPYTUMH BHJIAaMH TIPUMEHEHHUS 3HaHUM,
«OMAUYHO»
MpUYeM He 3aTPYAHSETCS C OTBETOM IPU BUJOU3MEHEHHU
3aJJaHMid, MPABHIFHO OOOCHOBBIBACT NPUHATOE pEIICHUE,
BJaJIe€T Pa3HOCTOPOHHMMHU HaBbIKAMM M TpUEMaMHU
BBITIOJTHEHUS TPAKTHYECKUX 3a7ad.
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76-85

«3aumenoy/
«xXopoutoy

OneHka «XOpOIIO» BBICTABISAETCS CTYIEHTY, €CIH OH
TBEPIO 3HACT MaTrepuan, TPaMOTHO W IO CYIIECTBY
M3JIaraeT ero, He JOMYyCKasi CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOIPOC, MPABWIBHO MPUMEHSET TEOPETUICCKHE
MOJIOKCHUST TPU PEHICHUH TPAKTHYECKUX BOMPOCOB U
3aja4, BiajeeT He0OXO0AMMBIMU HAaBBIKAMU U TIPUEMAaMU UX
BBITIOJTHEHMUSI.

61-75

«3aumenoy/
«y0081emsopu
MeNbHOY

OneHka «yIOBIETBOPUTEIBHO» BBICTABIACTCA CTYIEHTY,
€CJIM OH MMEET 3HAaHMA TOJIBKO OCHOBHOI'O MaTepuana, HO
HE YCBOWJI €ro JeTajed, JAOIyCKacT HETOYHOCTH,
HE/IOCTaTOYHO NPABWIIbHBIE (OPMYIMPOBKH, HApPYIICHHS
JIOTUYECKOU [IOCJIEI0BATEIbHOCTH B U3JI0KCHUU
IIPOTPaMMHOI'0 MaTEpHalla, UCIBITHIBACT 3aTPYAHECHUS IIPU
BBINOJIHEHUH NTPAKTUYECKUX PadoT.

0-60

«He 3aumeHoy/
«Hey0081emao
pumenvHo»

O1ieHKa «HEYTOBJIETBOPUTEIIBHOY» BBICTABIISIETCS] CTY/ICHTY,
KOTOpBIM HE 3HAaeT 3HAYUTENIBHON YacTh MPOTrpaMMHOIO
Marepuana,  JOMYCKaeT  CYIICCTBCHHBIE  OIIMOKH,
HEYBEPEHHO, C OOJIBIIUMHU 3aTPYAHEHHUSIMH BBIIOIHSET
npaktuueckue  paborel.  Kak  mpaBuio, — oleHKa
«HEYIOBJIETBOPUTEIILHO» CTABUTCS CTYyIEHTaM, KOTOpbIE
HE MOTYT MPOJAODKUTH 00ydeHue 0e3 TOMOJHUTEIbHBIX
3aHSITHI 110 COOTBETCTBYIOUICH TUCIUILIKMHE.
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