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Ecuna M.I'.
Metoauyeckue  peKOMEHAAMA  T[O0  H3YYCHHIO  Y4eOHOHW  JUCUUIUIMHBI
«MaremaTuka» g oOyvarouuxcs 1O  HampaBieHuio noarotoBku  38.03.04

['ocynapcTBeHHOE M MyHHUIIMNAIBbHOE yIpaBiieHue, npoguib «Ympasienue B MUC» —
Hsanoso: UIICA I'TIC MYC Poccun, 2023. - 29 c.

Meroauueckue peKOMEHAAIMU COJepKAT KpaTKO€ U3JI0KEHUE JUCHUTLIAHbI
«MaremaTka» B COOTBETCTBUU C TpeOoBaHUsIMU DeAepanbHOIO TOCYAAPCTBEHHOIO
00pa3oBaTENbHOTO CTaHJApTa BBICIIEr0 00pa3oBaHUs — OakajgaBpuaT IO HAIPaBICHUIO
noarotoBku 38.03.04 T'ocygapCTBEHHOE€ M MYHUIMMIAIBLHOE YIIPABJICHHWE U OCHOBHOM
npodeccruoHanbHO 00pa30BaTEIbLHOM MPOrpaMMBbl BBICIIETO 00pa30BaHus
no HampabiieHuto noarotoBku 38.03.04 T'ocymapcTBEHHOE M MYHUIMNAIBHOE
yIpaBJIEHHE, COBETHI MO IJIAHUPOBAHUIO M OPraHU3alMd BPEMEHH, HEOOXOAMMOro Ha
M3YUYCHHE JUCHUIUIUHBI, MOKEIaHUsI TI0 U3YUYECHHIO OTJIENbHBIX TEM Kypca, pEKOMEHAAun
M0 WCIOJH30BAHUIO MAaTEPUATIOB y4€OHO-METOIUYECKOTO KOMIUIEKCA, PEKOMEH AU TI0
paboTe ¢ TUTEepaTypoOi; COBETHI IO OATOTOBKE K MMPOMEKYTOUYHON aTTECTAITUH. .

Metoauueckue  peKOMEHAAllMM  PAacCMOTPEHbl  Ha  3acelaHuu  Kadeapbl
€CTECTBEHHOHAYYHBIX JUCLUILINH.
[Tporokosn Ne 8 ot « 23 »_mapra 2023 .

Metoanyeckue peKOMEHIAIMu 00CYKIeHbl U 0JJOOPEHBI Ha 3acCelaHUH METOIUKO-
nearoruyeckoro copera MBaHOBCKOM moxapHO-cracatenbHo akaaemun [TIC MUC
Poccun.

[Tporokon Ne « 14 » ot « 10 » mas 2023 r.

© UIICA T'TIC MYC Poccun, 2023
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BBEJIEHUE

[{enssmu ocBOEHUS TUCHUILUIMHBI «MaTeMaTuKa» SABISIIOTCS:

— (opmupoBanue y 00ydaromuxcsi CUCTEMbl TEOPETUUYECKUX 3HAHUHN 110 OCHOBHBIM
paszfgenaM  MaTeMaTUKM B COOTBETCTBUM ¢ TpeboBaHusiMu — PenepanbHOro
roCy1apCTBEHHOI0 00pa30BaTEIbHOTO CTAHIAPTA;

— pa3BUTHE O OOy4arolmMXcsd CIOCOOHOCTH BBISABIATh E€CTECTBEHHOHAYUYHYIO
CYLUIHOCTh MpoOJieM, BO3HUKAIOIIMX B IPOLECCE pEIIeHUs NpodecCUOHATIbHO-
OpDMEHTHUPOBAHHBIX  3aJa4, NpPUBIEKaTb JUII UX PELIEHHs COOTBETCTBYIOLIUU
MaTeMaTUYECKUH allapar;

— OCBOGHHME OOydYarolMMHCSI HEOOXOAMMOIrOo MaTEeMaTHYeCKOro  ammapara,
ITO3BOJISIOIIETO0 aHAJIU3UPOBATH, MOJAEIMPOBATh M PEIIATh IPUKIAIHBIE SKOHOMHYECKHE
3a/auu;

— (popmMHupoOBaHUE TOTOBHOCTH K CAMOPA3BUTHUIO U CaMOOOPa30BaHUIO.

OObekTaMu  NPOPECCUOHATIBHONW  JIE€ATEIbHOCTU  BBITYCKHUKOB, OCBOMBILUX
TUCLUIUIMHY «MaTtemaTukay, ABISIOTCS:

— opra"el rocyaapctBeHHble  Biactu  Poccuiickon = ®Depepaunn, Oprassl
rOCyJapCTBEHHBIE BJIACTH CyOBeKTOB Poccutickoii denepanuu;

— Oprasbl MECTHOTO CAMOYIIPABJICHHUS;

— TOCYJAapCTBEHHBIE U MYHULMIIATIbHBIEC IPEMIPUATUS U YUPEKICHHUSL.

Tun 3amadu  1podecCHOHANBHOM  AESITENBHOCTH, K  KOTOPOMY  TOTOBSITCS
oOyuaronuecs: OCBOMBLINE TUCUUIUIMHY « MaTeMaTHKa:

— OpraHu3alMOHHO-YIIPABICHYECKNN;

OOyuaromuiics, OCBOUBIINN JUCHHUILTUHY «MaTemaTruka», B COOTBETCTBUU C TUIIOM
3a1a4 MpOPECCHOHATBHON JEATENbHOCTH, Ha KOTOPBIM OpHEHTHpOBaHA IHUCLUIUIMHA,
rOTOB peuIaTh CAeaAyIore npodeccuoHalbHble 3a1a4u:

— AQHAJIN3 COCTOSIHMS OSKOHOMHUKHM TOCYHAApCTBEHHOIO CEKTOpa, OIpeIeiIeHUue
HPKOHOMUYECKUX MOCIEACTBUN IMOATOTABIMBAEMBIX WJIM IPUHATHIX PELICHUN B 00J1aCTH
HOKapHOM 0€3011aCHOCTH;

— pelIeHue 3a71a4 B 00J1aCTH CTPATErM4eCKOro U ONEPAL[MOHHOTO YIIPaBJICHHUS.



1. MeTroauyeckue peKOMeHIANUM 10 U3YUYEHHIO TeM JTUCIUILINHBI

OOyuvaomuMcs, TpPUCTyNass K  HU3YYCHHIO  JUCIHHUIUIMHBL  «MareMaTukay,
HEOOXOMMO O3HAKOMHUTBHCS C paboyeil mporpaMmoi, HACTOSIIMMH METOJNYECKUMHU
PEKOMEHJAUMsAMH W CHUCKOM pPEKOMEHAYeMOM JsurepaTypbl. CHOUCOK JHUTEpaTyphl
Mpe/ICTaBjIeH KaK B pabouel mporpaMmme, Tak U B TEMAaTHYE€CKOM IUTaHE JUCLUILTAHBL.

OcCHOBHasi TPYJHOCTb, C KOTOPOW CTaJKUBAeTCd OOYyYAIOIIMUNCA TpPH H3YUCHHUH
AUCHMIUTUHBL «MaTemMaTHKa», COCTOMUT B HEYMEHHMHM CHCTEMAaTHU3MpOBaThb M 00001IaTh
MaTepuall, BBLACIATH IVIaBHOE. [l0 2TOM mNpHYMHE HACTOATEIBHO PEKOMEHAYETCS
TIATENBHO BECTH KOHCIEKT JIEKLINN, IPAKTUYECKHUX 3aHIATHI, BECTHU 3aIIMCU B TETPaaH IS
IPAKTUYECKUX padoT.

Crnenyer UMeTh B BHJy, YTO U3yYECHHME AUCUUIUIMHBI «MaTeMaTHKa» HEBO3MOXKHO
0e3 3HaHMII 0a30BOr0 MAaTEMAaTHYECKOr0 ammapara U YMEHUH 10 €ro HMCHOJIb30BaHUIO.
Tonpko mocne ycBOEHMsSI TEOPETUUYECKMX OCHOB KAXKIOW TEMbl, OOYYaOLIUMHCS MOMKET
IIEPEXOIUTh K PELICHUIO 3a]1a4 110 IUCLUILINHE.

PaGoueit IIPOTPaMMOU JUCLIUIITIUHBL «Marematuka IIPEyCMOTPEHO
IIOCJIEA0BATEIBLHOE U3YYEHHE CIICTYIOINX TEM:

Tema 1. DnemMeHThI TUHEHHON anreOphl U AHATUTUYECKON TEOMETPHUH

Tema 2. luddepenimanbaoe ucuucienrne GyHKIUNH OJHOU TEPEeMEHHON

Tewma 3. HeonpeneneHHblil HHTErpan

Tema 4. OCHOBBI TEOPUM BEPOATHOCTEN

Tema 5. OCHOBBI MaTEMAaTUYECKON CTATUCTUKU

B pesynprate u3ydyeHus AMcUMIUIMHBL «MaTtemaTtuka» oOydaroumuecs: JOJDKHbBI
BJIAJCTh MPOYHBIMH TEOPETUYECKUMH 3HAHMSAMHU IO KaXAOW TE€ME, HABBIKAMM PEILECHUS
TUIIOBBIX 33/1a4; yMETh paboTaTh CO CIIPABOYHOM JIUTEPATYPOIl.

Ecin y oOyuaromerocss HET PEeKOMEHIYEMbIX YUYEOHMKOB, OH MOXET N0oJ00paTh
ar000W Apyroil mo Kypey BbICHIEH MaTeMaTUKH Ui By30B. B momonis oOydaromiemycs
IIPOBOAATCS KOHCYJIbTALMK IIpenoaaBareniei. M3yuus, ykazaHHble pas3ielibl IpOrpaMmbl U
O3HAKOMUBIINCH C PEKOMEHIYEMBIMH 3a1a4aMH, CJIEAYEeT IPUCTYNaTh K PEIICHUIO
KOHTPOJIBHBIX 3aJaHuil. B cilydae 3aTpyaHEHHMM ClEAyeT HNPOKOHCYJBTHUPOBATHCSA C
IIPENOAaBaTEIIEM.

OcHOBHasi TPYJHOCTb, C KOTOPOW CTaJKUBAETCA OOYyYAIOIIUNCA TPH H3YUCHHUH
Kypca, COCTOUT B OTCYTCTBHUU HEOOXOJUMBIX 0OAa30BBIX OCHOBOIOJATAIOIIUX 3HAHHUM IO
MaTeMaTUKe, HEYMEHUM CHCTEMAaTU3MpOBATh MaTepuall, BBIACIATh HanOoJiee Ba)KHbIE
CBEJICHUS, YCTAHABIIMBATh JIOTUYECKHUE CBS3U MPU PELICHUH IIOCTABJICHHBIX 3a4a4. JTOMY
B 3HAYUTEJIbHOM CTENEHU IOMOIaeT pa3dop mMaTepuana KakJoW TEMbl, a TaKXKe BOIPOCHI
Ul caMmMoIlpoBepkU. PekoMmeHayeTcs BeCTM MNOAPOOHBIM  KOHCIEKT JIEKIUH U
INPAKTUYECKUX 3aHATUH. DTO TeM 0oJiee Ba)XKHO, YTO MaTepuan JAUCLUILIMHBI MPUIETCS
U3y4aTh [0 Pa3HBIM JIUTEPATYPHBIM UCTOYHHUKAM.

ITpu 3anucu popmyn HEOOXOAUMO yKa3aTh IPUHATHIE 0003HAYEHMUSL.

YCBOMB OCHOBHBIE TEOPETHYECKME TIOJIOKEHMsSI OTHEIBHBIX TEM  Kypca,
0Oy4aroIuics MOXKET MePEXOUTh K PELICHHIO 337a4 MO JUCIUIINHE.
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JUis TpoBEpKM MPaBUIBHOCTU CBOErO PELICHUS, IOJYYEHHOTO OOBIYHBIMU
MaTeMaTUYECKUMU METONAMH, HYKHO IIOJIb30BAThCS MAKETaMU INPUKIAAHBIX MPOrpamMm
(CpaBHUTB OTBET, ITOJIYYEHHBIN BPYUHYIO U IIPY TOMOILN KOMITBIOTEPA).

B pe3ysnbrare u3ydeHus TUCHUTUTMHBI, 00y4YaroIIUecs JOJDKHBI MOJTYYUTh 3HAHUS B
00J1acCTH MaTeMaTHKH, HEOOXOAUMBIC JJIs PEIICHUS IPUKIIAJIHBIX 3a/1a4; CIIOCOOCTBYIOIIHE
Pa3BUTHIO JIOTUYECKOTO W QJITOPUTMUYECKOTO MBIIUICHUS, YMEHHs OINEPUPOBATH C
a0CTPAaKTHBIMH OOBEKTAMU M OBITh KOPPEKTHBIMH B YIOTPEOJCHHMH MaTeMAaTHYCCKUX
TIOHSATHI, CHUMBOJIOB JIJISl BBIPOKEHUS KOJUYECTBEHHBIX M KAUECTBCHHBIX OTHOIICHUIA,
chopMHUpPOBATh MPEICTABICHUS O MaTEMaTHUKe Kak 00 0co00OM crmocobe mo3HaHUusS MUpa, O
POJIK ¥ MECTE MAaTEeMAaTUKH B COBPEMCHHOM ITUBUIIH3AIIMH 1 MUPOBOH KYJIBTYypE.



2.1 Tema 1. D1eMeHTHI JIMHEHHOM aJIredpbl M AHAJIUTHYECKON reOMeTPHH.

Heab: u3ydyeHHE OCHOBHBIX TMOHATUM MaTEMaTUYECKOTO aHajau3a, OBJIAJICHUE
HaBBbIKAMH HCIIOJIb30BAHUSI OCHOBHBIX MOHSTUH M TEOPEM MAaTeMaTHYECKOrOo aHalu3a B
pelIeHusX 3aaa4.

Conepxxanue TeMbl:

OnpenenuTeny, CBOWCTBA ONpenenuTeNnei. AnreOpandeckue AOMOJTHCHHUS W
MUHOpPBI. Beruncienue onpeaenuTenei.

Marpunpl, cBoiicTBa Marpull. JleWcTBuUs Hax maTpuiiaMu, oOpaTHas MaTpHiia,
onpeneneHrue oOpaTHOW MaTpullbl. BelunciaeHue panra MaTpUIIbL.

Cucremsl nuHelHbIX ypaBHeHul. [IpaBuno Kpamepa. Meron ['aycca. Martpuunas
3aIMCh CUCTEMBI JINHEWMHBIX YpaBHEHU U €€ perieHre. CUCTeEMbl M JIMHENHBIX YPABHEHUN
C N HEU3BECTHBIMMU.

JIsymepnoe (R?) u tpexmeproe (R?) mpoctpancTso. Bexropsl. JIuHeliHbIE onepanuu
HaJ BekTopamHu. baszuc. CkansipHOe Npou3BEIEHHUE U €ro CBOMCTBA. JnmuHa BekTopa. Yron
MEXIy BeKTopaMu. BekrtopHoe mpousBeneHue H  ero cBoictBa. (CMemaHHOe
npousBeieHne. YpaBaenus npsamoii B R? u R, Ypasuenue miockoctu B R,

Tunosble 3agaun:

1. Onpenenureny W WX CBOMCTBA. AnreOpandecKue JOMOJHEHHS W MHHOPBI.
Brruucnenue onpenenuresnei.

2. Marpuupl. JleficTBus HaJ MaTpUIlaMK, OOpaTHasi MaTpuiia. PaHr MaTpUIlbI.

3. Cucrembl JIMHEWHBIX YpaBHEHMH. MeETOAbl pEIICHUS CHUCTEM YpPaBHEHMUI:
npasuiio Kpamepa, meron ["aycca.

4. MartpuryHas 3anuch CUCTEMbI JMHEWHBIX YPaBHEHUH U e€ penieHue. Cucremsl
m JIMHENHBIX YPABHEHUH C N HEU3BECTHBIMU.

3. basuc. CxasipHoe mpou3BEIEHUE U €ro cBoicTBa. JlimHa BekTOopa. YTOl

MEXIy BeKTopamH. BekTropHoe mpousBeaeHue W ero cBoicTBa. (CMelaHHoe
IIPOU3BENICHUE.



TecTOBBIE 3aJaHUS:

3ananme 1 3axonuume npeonodiceHue, yKazas Homep 8blOPAHHO20 OMeEemd.

Ecnu B MaTpuiie 4ucio CTPOK paBHO YUCITY €€ CTOJIOIOB, TO TaKas MaTpuIla
HazbiBaeTcsa (YK-10):

1) kBagpaTHOI

2) NpsAMOYTOJIbHOM

3) BEpXHETPEYTroJbHOU

4) TpeyronbHOM

Otger:

[IpaBunbHBIN OTBET — 2.

Kpurepuun onenku: 1 0amin — mpaBUIIbHBINM OTBET (OTBET COOTBETCTBYET ATAJIOHY

oTBeTa); 0 6aJI0OB — HEMPABWIBHBIM OTBET.

3ananme 2 3axonuume npeonodicerue, ykazas Homep 8blOPaAHHO20 Omeemad.
Eciu A = (al- j—) — KBaJpaTHas MaTpHIIA, TO TJIABHYIO AUAroHalb 00pa3yroT
nmn

sanemenTsl (YK-10):
1) El11! 3221' " a‘?’l‘]‘l
2) alw a?ﬂ—l! e aﬂl
3) 331,832, -,81p
4) an.l! an.EJ" 'Jaﬂ']‘l
OrtBer:

[IpaBunbHbBIN OTBET — 1.
Kpurepun onenku: 1 6amn — mpaBUIbHBINA OTBET (OTBET COOTBETCTBYET ATAJIOHY

oTBeTa); 0 6aJI0OB — HEMPABWIBHBIM OTBET.

3apanue 3 /lononnume npeonodicenue. 3anuwiume 8 omseeme yughpy, noo KOmopou

VKA3aHo npasuiibHoe onpeoesietue.
Meroa npuBeieHUs MATPUIL K CTYIIEHYaTOMY BUY C TOMOIIIBIO 3JIEMEHTAPHBIX
npeobOpazoBanuii 1-ro u 2-ro tumna HazeiBaOT MeToaoM (YK-10):
1) BetiepmTpacca
2) TI'aycca
3) Kpamepa
4) SAxobu
Ortger:
[TpaBunbHBIN OTBET — 2.
Kpurepuu onenku: 1 6amn — mpaBUiIbHBIN OTBET (OTBET COOTBETCTBYET ATAJIOHY

oTBeTa); 0 6aJIOB — HEMPABWIBHBIM OTBET.

3ananme 4 /lonornume npednodcenue. 3anuwume ¢ omseme yughpy, noo Komopou

VKA3aHOo NpasuibHoe onpeoenenue.
Cucrema ypaBHEHUH, Y KOTOPOW HE CyIIECTBYET pelieHus, Ha3biBaeTcs (YK-10):

1) HyneBoi



2) HEOJTHOPOTHOM

3) HECOBMECTHOM

4) oTHOpPOAHOM

Ortger:

[TpaBunbHBIN OTBET — 3.

Kputepuu onenku: 1 0amn — MpaBUIIBHBIA OTBET (OTBET COOTBETCTBYET ATAJIOHY
otBera); 0 6aIOB — HEMPABUILHBINA OTBET.

3ananme S /lonornume npeonoscenue. 3anuwume ¢ omseme yughpy, noo Komopou
VKA3aHO NpasuiibHoe onpeoenenue.

OnpenenuTens MPOU3BEACHNS IBYX KBaJIPATHBIX MAaTPHUI] OJTHOTO TIOPSIKA PABEH
(OIIK-6):

1) mpou3BeneHUIO ONPENCTUTENCH ITUX MATPHII

2) onpeneauTeN0 BTOPOH MaTPHLIbI

3) onpeneauTeNto NepBOi MaTPHUILbI

4) cymMMe onpeieNTuTeNe 3TUX MaTPHII

Otger:

[IpaBunbHBIN OTBET — 1.

Kpurepun onenku: 1 6amin — npaBUIIbHBINM OTBET (OTBET COOTBETCTBYET ATAJIOHY
otBeTa); 0 6aJI0B — HEMPABWIBHBIN OTBET.

3apanue 6 /[ononnume npeonodicenue. 3anuwiume 8 omseeme yughpy, noo KOmopou
VKA3aHo npasuiibHoe onpeoesieHue.
[Ipu TpancrioHnpoBaHuM MaTpUIlkl ee onpeaenuTens(YK-10):

1) He MeHsieTCs 2) MEHsIeT 3HaK
3) ymeHbIaeTcs Ha 1 4) yBenuuuBaercs Ha 1
OrTger:

[TpaBunbHBIN OTBET — 1.
Kputepun onenku: 1 6amn — mpaBHIIbHBIN OTBET (OTBET COOTBETCTBYET 3TaJOHY
otBera); 0 6aNI0B — HEMPABUIBHBIN OTBET.

Martepuan naHHOTO pasjelia MoAPOOHO U JOCTYITHO U3JI0XKeH B [1, 2, 4], 6asupyercs

Ha 3HAHUSX, NOJYYEHHBIX IPU U3YYEHUU IIKOJBHOIO Kypca MaTEMATHKHU.

1. W3yuuTe naHHBIA paszesl ¢ HUCMIOJb30BAaHMEM Marepualia JEKIUH W y4eOHOM
JUTEPATYPBL.

2. 3ayuyuTe onpeaceHUs] OCHOBHBIX IMOHSTHH.

3. Paz0Oepute METOAMKM peHIeHUS 3aJad IO BBIYUCICHUIO MPEAeioB (YHKIHA,
HaXOXXIEHUIO TMPOU3BOAHBIX (YHKUMNA, UCCIENOBAHUIO (PYHKIUA W TOCTPOCHUIO
rpaduKoB.
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2.2 Tema 2. [ludppepennuaibHoe ucUMcIeHne PYHKINH OTHON NepeMeHHOI

Heab: u3yueHHEe OCHOBHBIX IMOHATHI MaTEMaTUYECKOTO aHalau3a, OBJaJCHUE
HaBBbIKAMH HCIIOJb30BaHUSI OCHOBHBIX MOHSTUH M TEOPEM MAaTeMaTHYECKOrOo aHalu3a B
pelIeHusX 3aaa4.

Conepxxanue TeMbl:

Yucnossle nocnenoBarenbHocTH. [Ipeaen. CyiecTBoBaHMe Mpeaesa MOHOTOHHOM
OTpaHUYCHHOM MocieaoBarenbHocT. Yncno e. HarypanbHblit torapudm.

[Ipenen ¢dynkuuu B Touke. [lpemen ¢yHkuuu Ha OeckoHeuHocTH. CBOMCTBa
(yHKIMU, UMEIOIIUX TIpefiei. beckoHeuHo Maibie, 6eCKOHEeUHO OoJibiiie (GYHKIIUU U UX
cBoiicTBa. CBsi3b MeXay OECKOHEUYHO MallbIMU M OECKOHEYHO OOJbIIUMU (YHKIUSIMH.
CpaBHeHHE OECKOHEYHO MaJlbIX. DKBUBAJICHTHbIE O€CKOHEUHO Malible. OAHOCTOpPOHHUE
peebl.

HenpeppiBHOCTh pyHKIIMH. HempepbIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.
CBoiicTBa HENmpephIBHBIX B Touke (pyHKUMNA. HempephlBHOCTH CyMMBbl, IPOU3BEICHUS U
yactHoro. Ilpegen ©  HeNpepbIBHOCTh  CIOXKHOW  GyHKIUH.  OJHOCTOPOHHSSA
HENpephIBHOCTh. TOukM paspeiBa W uX Kiaccudukamus. CpoiictBa (QyHKIUH,
HENPEPHIBHBIX Ha OTPE3KeE.

[IpousBognass (QyHKIUH, €€ TEOMETPUYECKUH U  MEXaHMYECKUH  CMBICIL.
[IpousBogHasi CyMMbl, MPOU3BEACHUS M YacTHOro (0030p WIKOJBHOTO Kypca).
[TpousBoanas cnoxHo (yHkiuu. IlpousBognas oOpatHod ¢yHKuMH. [Ipon3BojaHbIC
oOpaTHBIX TpUTOHOMETpUUYECKUX (QyHKIMi. DyHKIMM, 33a7aHHBIE MMapaMETPUYECKH, HX
nuddepeHupoBaHue.

['unepOonuueckne ¢GyHKUMHU, UX cBoMctBa u  rpaduku. I[IpousBoaHbie
runepoomueckux GyHKIUH.

HuddepenupyeMocTsb (GyHKIUY. Huddepennuan (GyHKIUY. CBs13b
audpdepennnana ¢ npousBogHoW. ['eomerpuueckmii  cmbicn  aud@epenuana.
Huddepenuran CcyMMbl, NpOU3BEACHUs M 4acTHOro. HMHBapmaHTHOCTH (HOPMBI
muddepennnana. [Ipumenenue quddepennmana B puOIMKEHHBIX BEIYUCICHUSIX.

[TpousBoaubie u auddepenimans BeIcuX nmopaakos. Gopmysna Jleibuuna.
Teopemsl Pois, Jlarpanka, Komm, nx npumenenue. IIpasuio Jlonurans.

TunoBble 3a7aun:

1. Uccnenoanune ¢yHkuuu. OCHOBHBbIE XapaKTEPUCTHUKU, CIOCOOBI 3aJaHUs
¢byukiuu. [loctpoenune rpaduxoB (yskuuit. IIpeoOpazoBanue anreOpamvecKux
BBIPAKCHU M.

2. Ywucnosble NOCIEI0BATENBHOCTH.

3. [Ipenen.  CymiecTBoBaHHME  Mpefeaa  MOHOTOHHOM  OTrpaHUYEHHOMU
MOCIIE0BATEILHOCTH.

4. Yucno e. HatypanbHblii orapudm.

5. [Ipenen pyHkuMU B TOUKE.
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6. [Ipenen ¢hpyHKIMU Ha GECKOHEYHOCTH.

7. CpoiicTBa (GyHKIIUM, UMEIOMIMX Mpesaen. beckoHedyHo Mmaiblie, OECKOHEYHO
Oonpie GyHKIMA U UX CBOMCTBA. CBs3b MEXAy OECKOHEYHO MalbIMU U OECKOHEYHO
oonmpmmu GyHKIMsAMUA. CpaBHEHHE OECKOHEYHO MaJIbIX. JKBUBAJIEHTHBIE OECKOHEYHO
MaJsble. OTHOCTOPOHHHUE MPEIETIbI.

8. HenpepriBHOCTH QyHKITUH.

9. HenpeppIBHOCTH OCHOBHBIX 3JIEMEHTapHBIX (QYHKIUH.

10. CpolicTBa HempepbIBHBIX B Touke (GyHKIUHA. HemnmpepblBHOCT CyMMBI,
npou3Be[eHUs U YacTHOro. [Ipesen u HenpepbIBHOCTh CIOKHOW (PYHKIUU.

11.  OaHOCTOPOHHSSI HEMPEPHIBHOCT.

12.  Touxu pa3psiBa 1 ux kinaccudukanusa. CBoicTBa PyHKIUH, HEMPEPHIBHBIX HA
OTpE3Ke.

TecTOBBIE 3a1aHUA:

3ananmne 1. Buibepume 00uH npasuivhelii omeem u 3anumiume yu@py, noo
KOMOpOU OH YKA3aH.

3navyenue auddepeniumana pyakuuu V = f(x) Beruucisgercs no Gopmyne (YK-10,
OIIK-6):

1) dy=f(x)dx

2)  dy=f"(x)dx

3)  dy=f"(x)m

4 dy=f'(x)dx

Otger:

[TpaBunbHbIM OTBET — 1.

Kputepuu onenku: 1 6amn — mpaBUIbHBIN OTBET (OTBET COOTBETCTBYET ATAJIOHY
otBera); 0 6aI0B — HEMPABUIBHBIN OTBET.

3ananmne 2. Buibepume 00uH npasuivhelii. omeem u 3anumiume yu@py, noo
KOMOpOU OH YKA3aH.

VYpaBHeHue KacatelbHOW K Tpaduky ¢yHkumu V= f(x) B Touke, aOciucca
KOTOpoit paBHa X, umeeT Buj (YK-10, OIIK-6):

Dy =yo f(x)(x- x)

2)y = x5 + f'(x) (x- ¥o)

3)y = yo- f(xe)(x -xp)

Yy =Y¥o + )X~ %)

Otger:

[TpaBusnbHbBIN OTBET — 4.

Kpurepun omnenku: 1 Oamn — mpaBWIbHBIA OTBET (OTBET
COOTBETCTBYET ATAJIOHY OTBeTa); () OAJITIOB — HEMTPaBUILHBIN OTBET.

3ananme 3. 3anuwume na mecme nponycka Heobxooumoe noHsmue.
[psimasi, K KOTOPOI HEOTPAaHWYCHHO MPUOIIKaeTCs KpuBast ' = f(X), ipu ee
yIaJleHUH B 0ECKOHEYHOCTh, Ha3bIBACTCS .(YK-10, OIIK-6)
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Y

7

[ -
0 x

OtBeT:

[IpaBuIBHBIN OTBET — ACUMIITOTA.

Kputepun onenku: 1 6amn — npaBUIbHBIA OTBET (OTBET COOTBETCTBYET JITAJIOHY
oTBeTa); 0 6aJI0B — HEMPABWIBHBIN OTBET.

3ananue 4. Buibepume 00uH npasuivHulll omeem u 3anuwiume yugppy, noo
KOMOPOU OH YKA3AH.

ITpoussoauas ¢pyukuuu f(x) = xcos(3x— 1) + bx (YK-10, OIIK-6):

Df'(x)=sin(3x —1)—3xsin(3x—1)+5

2)f'(x)=—3xcos(3x—1)+5

) f'(x)=cos(3x—1)—3xsin(3x—1)+5

4 f'(x)=cos(3x—1)—xsin(3x— 1) +5

OrserT:

[TpaBunbHBII OTBET — 3.

Kputepun orenku: 1 6amr — mpaBHIIbHBIH OTBET (OTBET COOTBETCTBYET 3TaJOHY
otBeTa); 0 OayyIOB — HEMPABUIILHBIN OTBET.

3ananue S. Vcmanosume coomeemcmeue medcdy nogedeHuem Npou38oOHol
@yuxyuu u eé ceoticmeom. OOHOMY 21eMeHmy U3 1e6020 CMOJIOUKA COOMBEMCMEYem 0OUH
9NeMeHm U3 nNpasoco cmonouka. 3anonHume 6 mabaUyy 6vlOpanHvie OYK8bl HOO
coomseemcmeyrouumu yugpamu (OITK6):

NoBepgeHue Nnpon3BoAHOMN CBOMCTBO QYHKLUMU
A) MepBaa NpoM3BoAHAA NONOXKMUTENbHA 1. ®yHKUMA MOHOTOHHA
B) NepBas npounsBoagHas npu | 2. ®yHKUMA BO3pacCTaeT

w

MPOXOXAEHUM Yepe3 TOYKY Xo CMEHWNA . dyHKUMA ybbIBaET

3HAK C «+» Ha «-»

. TOUKa xo — CTauMOHapPHaA TOYKaA
. TOUKa Xp — TOYKA MUHMMYMaA

. TOUKa Xo— TOYKA MaKcumyma

. DyHKUMA BbINYKNA

. DyHKUMA BOTHYTA

B) BTopas nponsBogHas oTpuuaTeNbHa

0N O U1 b

OtBeT
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[IpaBunbHbI 0TBET — A2, B6, C7

Kputepuu onenku: 2 6amia — MOJHOE NPABUIHLHOE BBIMOJHEHUE 3alaHus (OTBET
IMOJIHOCTBIO COBIAJAET C DTAJIOHOM OTBETA, KAXKIBIM CHMMBOJI B OTBETE CTOUT HA CBOEM
MecCTe, JIMITHUE CUMBOJIBI B OTBETE OTCYTCTBYIOT); | Oamn — Ha JIOOBIX ABYX MO3HIIHSIX
OTBETa 3alMcaH HEe TOT CUMBOJI, KOTOPBIH MPEJICTaBICH B ATAJIOHE OTBETa MO0 HAa OJHOU
MO3UIIMKA OTBETA 3allkcaH HE TOT CHUMBOJI, KOTOPBIM MpEJACTaBICH B 3TajloHe oTBera; 0
0aJIJIOB — BO BCEX JPYTHX CIydasx.

Marepuan paHHOTO paszaena wus3jgoxkeH B [1, 4], Oasupyercs Ha 3HaAHUSX,
NOJIYYEHHBIX IPU U3YYEHUHU IIKOJBHOIO Kypca MaTEMATHKHU.

1. U3yunte naHHBIA pa3ien C MCIONb30BAHMEM MaTepHaia JISKIHH U yueOHOU
JUTEPATYPBHI.

2. 3ayuyuTe onpeesieHUs OCHOBHBIX MOHSITUH.

3. Pa30Oepute METOIMKH pelIeHus 3a1a4 [0 KOMILIEKCHBIM YHCIIaM.
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2.3 Tema 3. HeonpeaesieHHbIN MHTErpPAaJl.

HC.]'IL: N3Yy4YCHHUC OCHOBHBIX MOHITUI MaTeMaTUYECKOIO aHallu3a, OBJIaJCHUC
HaBbIKAMM MCHOJIb30BAHUS OCHOBHBLIX CBOMCTB HCOIIPCACIICHHBIX MHTCIPAJIOB B PCIICHUAX
3aJa4.

Conepxxanue TeMbl:

[TepBooOpasnas. HeonpeneneHHbIit HHTErpaa U €ro CBoMCTBA. TabnHiia OCHOBHBIX
dbopmyn uHTerpupoBaHusi. HemocpenctBeHHoe uHTerpupoBaHue. MHTerpupoBanHue 1o
4acTsIM U TI0JICTAaHOBKOM.

WuTerpupoBanre panuoHaNbHBIX (DYHKIMI TyTeM pa3jioKeHUs Ha MpocTeuinue
npobu. VHTerpupoBaHue BbIPRXKEHHUM, COAEpX AIIMX TPUTOHOMETPUYECKHE (DYHKIIUH.
HNHuTerprpoBaHie HEKOTOPHIX UPPALMOHAIBHBIX (QYHKIIUH.

Tunosble 3agaun:
BriurcnieHne HeonpeieIeHHOr0 HHTErpara.
CBoiicTBa HEOIPEJEIEHHOTO UHTETpaJa.
Tabnuna naTerpana.
HenocpencTBeHHOE HHTErPUPOBAHKE.
NHTterpupoBaHue no 4acTSIM U MOJICTAHOBKOM.
NHterpupoBanne paldoOHaIbHBIX  (QYHKIMM IyTeM paslIoKEHUs Ha
npocTteitimme apodu. MHTErprupoBaHue BBIPAXEHUM, COJIEPKAITUX TPUTOHOMETPUUECKHE
¢byukiuu. MHTErpupoBaHre HEKOTOPHIX UPPAIIMOHATBHBIX (DYHKITUH.
7. Hcnonb3oBanue TabaUIl HHTETPAJIOB.
8. Paznoxxenue MHOrOwieHa ¢ JCHCTBUTENBHBIMH KO3 (dHUIIMEHTaMH Ha
JIMHENHBIC U KBaJAPATUYHbIC MHOXKUTEIH.

AN

TecToBbIe 3a1aHUA:

3ananme 1 Boibepume 00uH npasuivhviii omeem u 3anuuiume yughpy, noo Komopoti
OH YKA3aH.

[lepBooOpazHoii ¢yukiuu vy = f(x) Ha mpomexyTke (a; b) Ha3pIBaeTCs Takas
byukus F(x), uro (OIIK-6):

1) BeImONHSETCA PaBEHCTBO F'(x)= f(x) A JIIOOOTO X U3 33laHHOTO IPOMEIKYTKA;

2) BBINOJHACTCS PaBEHCTBO f'(x)= F(x) Uil I000T0 X U3 3a/IaHHOTO
MIPOMEXKYTKA,

3) BBINOJHSAETCS PAaBEHCTBO F'(x)= f(x) JUIi HENPEPHIBHON (DYHKIUH HA 331aHHOM
IPOMEKYTKE

Otser:

[TpaBunbHBII OTBET — 3.

Kpurepuu onenku: 1 6amn — mpaBUIIbHBINM OTBET (OTBET COOTBETCTBYET ATAJIOHY
oTtBeTa); 0 6aJI0OB — HEMPABWIBHBIM OTBET.

3amanue 2 Boibepume 00UH npasuibHblii omeem u 3anuuiume yughpy, noo Komopou
OH YKA3aH.
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MeTto/ 3aMeHBl IEPEMEHHBIX IPUMEHUM IIPU UHTETPUPOBAHUH:
1) cyMMBI WM pa3HOCTH HECKOJIBKUX QYHKIUN  2) MpOU3BEACHUS (PYHKIIHIA;
3) nuHeWHOM KOMOMHAIMY (PYHKIIHIA 4) cHOXHBIX (PYHKIIHIA;
5) mo6o# koMOUHAIUY JTIOOBIX (HYHKIIUH.

OrserT:
[IpaBunbHbBIN OTBET — 3.

Kpurepuu onenku: 1 6amn — npaBUIbHBII OTBET (OTBET COOTBETCTBYET ATAJIOHY
otBeTa); 0 6asIOB — HEMPABUIILHBIN OTBET.

3ananue 3 Bvibepume 00uH npasuibHvlii omeem u 3anuuiume yughpy, noo Komopou

OH YKA3aH.

Meron HMHTErpUpOBaHHs IO YACTSIM NpUMEHMM npu uHTerpupoBanun (YK-10,
OIIK-6):

1) CyMMBI HJIM pa3HOCTH HECKOJIBKUX QYHKIUN  2) MpOU3BEACHUS (PYHKIIHIA;

3) cioxHO#M yHKITUN 4)  nuHEWHOW  KOMOWHAIMH
byHKIHIA;

5) nmo6o# koMOUHaIUY JTIOOBIX (HYHKIIUH.

OrserT:
[IpaBunbHbBIN OTBET — 3.

Kputepun omenku: 1 6amn — mpaBHIIbHBIM OTBET (OTBET COOTBETCTBYET 3TaJOHY
otBera); 0 6aIOB — HEMPABUILHBINA OTBET.

3ananmne 4 Buvlibepume 00UH NpasUvbHbLL omeem u 3anuwume yugpy, noo
KOMOpOU OH YKA3aH.

[TepBoobpaznoit pyukuuu y = a* asngercs pynkius (YK-10, OIIK-6):

1) vy=a'lna

2) 2)yy=alni*a

3) 3)y=a‘ln?a

4) 4d)y=a’lna

5) Sy=a¥lnx

OrserT:

[TpaBunbHBII OTBET — 3.

Kputepun onenku: 1 6amn — mpaBHIIbHBIM OTBET (OTBET COOTBETCTBYET 3TaJOHY
otBeTta); 0 6aIOB — HEMPABUIIBHBINA OTBET.

3ananue S Buvibepume 00uH NpasuivHull omeem U 3anuwiume yu@py, noo
KOMOPOU OH YKA3aH.

Heonpenenennsim unrerpanom ¢ynkuuu y = f(x) HazeiBaetcs (YK-10, OITK-6):

1)  mepBooOpazHas QpyHKUMH ) = f(Xx);

2)  kBajapat nepBooOpazHor GyHKIMH ) = f(Xx);

3)  cymma Bcex nepBooOpa3HbIX GYHKIUHU Y = f(X);

4)  COBOKYIHOCTH BCEX MEPBOOOPA3HBIX QYHKLUU ) = f(X);
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5)  mpowm3BeIeHHE BCeX MEePBOOOPA3HBIX QYHKIMH ) = f(Xx).
Otser:
[TpaBunbHBII OTBET — 3.

Kpurepuu omenku: 1 6amn — mpaBUIbHBIN OTBET (OTBET COOTBETCTBYET ATAJIOHY
oTBeTa); 0 6aJIOB — HEMPABWIBHBIN OTBET.

Marepuan naHHoro pasuena uzioxed B [1, 2, 4, 7], O0a3upyercss Ha 3HAHUSX,
NOJIYYEHHBIX IPU U3YYEHUHU IIKOJIBHOIO Kypca MaTEMATHKHU.

1. V3yunTe naHHBIA pasziesl ¢ HUCMIOJb30BAaHMEM Marepualia JEKIUH W y4eOHOM
JUTEPATYPBL.

2. 3ayuyuTe onpeesieHUs OCHOBHBIX MOHSITUH.

3. Pa3bepurte MeTOAMKY peIICHHs 3a7a4 110 HHTETPUPOBAHUIO.



17

2.4 Tema 4. OcHOBBI TEOPUU BEPOSITHOCTEM.

eab: n3yyeHne OCHOBHBIX MOHSATHN TEOPUU BEPOSTHOCTEM, OBJIAJCHUE HABBIKAMU
HCHOJIb30BaHUsI OCHOBHBIX TEOPEM TEOPHUU BEPOATHOCTEN B PEIICHUSIX 3a/1a4.

Conepxxanue TeMbl:

[Ipenmer Teopun BepositHocTel. CitydaiiHble cOOBITHSA U ero Buibl. Kinaccuueckoe
U CTaTUCTHYECKOE OIpezesieHue BepoATHOCTH. OCHOBHBIE (OPMYISbI KOMOWHATOPUKH.
Teopembl CIIOXKEHHUS U YMHOXKEHHUS BEPOSTHOCTEU. Y CIIOBHAs BEPOSATHOCTb. DOpMyJibl
MOJIHOW BepoATHOCTH U baiteca. ®opmyna bepnymu. IlpenensHsie Teopembl Myaspa-
Jlarmmaca u Ilyaccona. OnpeneneHrne HaAEKHOCTU DJIEMEHTOB MOYKAPHOM CUTHAIM3ALIHM.
Pacuer BeposiTHOCTH 0€30TKa3HOW pabOThl MOXKAPHOTO JaTYMKa HA KOHKPETHBIM
IPOMEKYTOK BPEMEHH.

Ciy4daiiHble BEJIMUYMHBI. 3aKOH PaclpeiesieHusl JUCKPETHON CIIy4yallHOW BEJMYHHBI.
bunomuansHOE pacnpenenenue u pacnpeneienue [lyaccona. @yHkuus pacrnpeneneHus u
IJIOTHOCTh PACIPENECICHUS HENPEPBIBHOW CIyYallHOW BEJIWYMHBI, MX B3aWMOCBS3b U
cBolcTBa. PaBHOMEPHOE, HOPMAIBHOE M AKCIOHEHUHAIBbHOE pacnpeneneHus. OCHOBHbIE
YUCJIOBBIE  XAPAKTEPUCTUKHM  CIy4aMHbIX BEJIMYMH: MAaTEMAaTHYECKOE  OXKUJAHHUE,
TUCIIEPCHs], CpETHEE KBAIpaTUUECKOe OTKIOHeHuE. [lentn Mapkoga.

[Ipocreiimmii  (TIyacCOHOBCKHiI) MOTOK  coObithii.  [IpuMenenwe  3akoHa
pactipenenenus IlyaccoHa K MaTeMaTH4eCKOMY MOJEIMPOBAHUIO IIOTOKAa BBI30BOB
NOXKapHBIX MOApa3AeieHuidl. MaTremMaTH4eCKOe OIMCAHUE BPEMEHHBIX XapaKTEPUCTHUK
npotecca QyHKIIMOHUPOBAHUS MPOTUBOMOXKAPHOU CITY>KOBI.

Tunosble 3a7a4n:

l. [Ipenmer Teopun BeposTHOCTe. CiydyaliHble COOBITMSI U €ro BUBIL.
Krnaccuueckoe W cTaTHCTHYECKOE OIpeaeNieHue BeposATHOCTU. OcCHOBHBbIE (HOPMYIIBI
KOMOMHATOPUKH. TeopemMbl CIOKEHHsI W YMHOXXEHHUS BEpPOATHOCTEH. Y ClIOBHAs
BepOsTHOCTb. DoOpMysbl MOJHON BepoATHOCTH M baiieca. @opmyna bepHyiu. 3akoH
6onpmux uuncen. [lpenensHbie Teopembl MyaBpa-Jlamnaca u Ilyaccona. Omnpenenenue
HAJECKHOCTH DJIEMEHTOB TMOXApHOM curHanmu3auuu. Pacuer BeposTHOCTH O€30TKa3HOMN
paboThI MOKAPHOTO JAaTUYMKA HA KOHKPETHBIN MPOMEKYTOK BPEMEHHU.

2. CiyyaiiHple BEJIMYMHBI. 3aKOH pacOpeiesiCHUs] ITUCKPETHOW CIydaHOMN
BEIMYMHBI. bHHOMUHanIbHOE pacnpeneneHue u pacnpeaeneHue Ilyaccona. DyHkuums
pacupenesieHrus M IUIOTHOCTb PAacCHpeesICHHUs] HENPEPBIBHON CIy4alHOW BEIWYMHBI, UX
B3aMMOCBSI3b M  CBOMCTBAa. PaBHOMEpHOE, HOpPMaabHOE M  SKCIOHEHIUAIBHOE
pacupeneneHuss. OCHOBHBIE  YHCIIOBBIE  XAPAKTEPUCTUKU  CIy4YalHBIX  BEJIUYMH:
MaTEMaTUYECKOE OKHJAHUE, AUCIEPCHs], CpeJHEee KBaJpaTU4eCKoe OTKIOHeHue. llennm
Mapkosga.

3. [Ipocreitmmii  (ITyaCCOHOBCKMI) TIOTOK coObITHI. [lpuMmeHeHne 3akoHa
pactpenenenus IlyaccoHa Kk MareMaTHyecKOMYy MOJEIMPOBAHUIO IIOTOKAa BBI30BOB
MIOKApPHBIX MOApa3IeNeHnid. MaremMaTnyecKoe OINKMCaHUE BPEMEHHBIX XapaKTEPHUCTHUK
nporuecca QyHKIIMOHUPOBAHUS MTPOTUBOMOKAPHOM CITYKOBI.
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TecToBbIe 3a1aHUA:
3ananme 1 Boibepume 00uH npasuibhviii omeem u 3anuiume yughpy, noo Komopoti
OH YKA3aH.
3aKOHOM pacHpeneseHusl Il JUCKPETHBIX CIyYaWHbIX BEJIMYMH  HAa3bIBACTCS
3aBucumocTs (YK-10, OITK-6):
1) BepOoSTHOCTH CTy4aiiHOW BETMUMHBI OT 3HAYECHUS CIy4ailHON BETMUMHBI
2) IJIOTHOCTA BEPOSTHOCTH CIIy4allHOW BEJIMYMHBI OT 3HAYEHMS CIy4dailHOM
BEJIMYMHBIL;
3) BEIOOPOYHOM AUCIIEPCUM OT YMCIIA WIEHOB CTATUCTUYECKOTO PAAa;
4)cpenHero  BBIOOPDOYHOTO  3HAUYE€HHUA OT  KBajgpara 4YuCla  YICHOB
CTaTUCTHUYECKOTO Psla;
5) cpeHero BEIOOPOYHOIo 3HAUEHUS OT YKCIIA WIEHOB CTATUCTUUECKOTO Psiia.

OTBeT:

[IpaBunbHbBIN OTBET — 3.
Kpurepuu onenku: 1 0amn — mpaBUIbHBIIA OTBET (OTBET COOTBETCTBYET ATAJIOHY

otBeTa); 0 6asIOB — HEMPABUIILHBIN OTBET.

3amanue 2 Boibepume 00UH npasuibHblii omeem u 3anuuiume yugpy, noo Komopou
OH YKA3AaH.
CoBMecTHBRIMU Ha3bIBatOTCs cirydaitabie coobrtust (YK-10, OITK-6):
1) KOoTOpbIE B €IMHUYHOM UCTIBITAHUU HE MOTYT MIPOU30UTH OJJTHOBPEMEHHO;
2) KOTOpBbIE BCErJa MPOUCXOJIAT;
3) KOTOpbIE HE IPOUCXOIAT HUKOT/A;
4) KOTOpbIE€ B €IMHUYHOM UCIIBITAHUU MOTYT MPOU30UTH OJIHOBPEMEHHO;
5) BEpOSTHOCTh KOTOPBIX 3aBUCUT OT pe3yJibTaTa MPEAbIIYIIErO UCTIHITAHMUS.

OTBeT:

[IpaBunbHbBIN OTBET — 3.
Kpurepuu omenku: 1 6amn — mpaBUIbHBIN OTBET (OTBET COOTBETCTBYET ATAJIOHY

otBera); 0 6aIOB — HEMPABUILHBINA OTBET.

3ananue 3 Boibepume 00uH npasuibhsiii omeem u 3anuiiume yughpy, noo Komopoti
OH YKA3aH.

HecoBmectapiMu Ha3biBaroTCs cimydaitabie coobitus (YK-10, OTIK-6):

1) KoTOpBhIE B €IMHUYHOM HCIIBITAHUU MOTYT MPOU30HUTH OTHOBPEMEHHO;

2) KOTOpbI€ B €IMHUYHOM UCTIBITAHUU HE MOTYT MPOU30UTH OJTHOBPEMEHHO;

3) KoTopble BCeraa MPOUCXOIST;

4) KOTOpBIE HE MPOUCXOASIT HUKOT/IA;

5) BEpOSITHOCTh KOTOPBIX 3aBUCUT OT PE3yJIbTaTa MPEAbIIYIIEr0 UCTIHITAHUS.
Otser:
[TpaBunbHBII OTBET — 3.
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Kputepun onenku: 1 6amn — npaBUIIbHBIM OTBET (OTBET COOTBETCTBYET ITAJIOHY
otBeTta); 0 6aIOB — HEMPABUIBHBINA OTBET.

3ananue 4 Boibepume 00uH npasuibhbiil omeem u 3anuiume yughpy, noo Komopoti

OH YKA3aH.
CymMma BeposiTHOCTEH MOJIHOM rpymmbl coosiTuit paBHa (YK-10, OITK-6):
1)o 2)2 3)-1 41
OtBeT:

[IpaBunbHbBIN OTBET — 3.

Kputepun onenku: 1 6amn — NpaBUIIbHBIM OTBET (OTBET COOTBETCTBYET ITAJIOHY
otBeTta); 0 6aIOB — HEMPABUIBHBINA OTBET.

3apanme S Ilpoodondicume npeonoscenue. Boibepume 00uH npasuivhsiii omeem u
3anuwume yughpy, noo Komopotl OH YKa3aH.

BepositHocTh coObITHS paBHa 1 ams (YK-10, OIIK-6)
1) nocToBEepHOTO 2) HEBO3MOKHOTO 3) HECOBMECTHOTO c
HEBO3MO>KHBIM
4) NPOTUBOMOJIO)KHOTO K HEBO3MOKHOMY 5) cayyaitHOoTO
OrtserT:

[TpaBunbHBIM OTBET — 3.

Kputepun omenku: 1 6amn — mpaBHIIbHBIM OTBET (OTBET COOTBETCTBYET 3TaJOHY
otBeTta); 0 6aIOB — HEMPABUILHBINA OTBET.

Marepuan manHoro paszaena usnoxed B [1, 3, 8, 9, 13], 6asupyercs Ha 3HAHUSX,
MOJIYYEHHBIX IPU U3YUYEHUH IIKOJIBHOIO Kypca MaTeMAaTHKH.

1. U3yunte naHHBIA pa3ien C HCIONb30BAHMEM MaTepHaia JIGKIHH U yueOHOU
JIUTEPATYPBI.

2. 3ayunre onpeneacHuss OCHOBHBIX MOHSITHM.

3. Pa30Oepute METOIMKH pELIECHNUS 33]1a4 [10 TEOPUU BEPOSITHOCTEM.
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2.5 Tema 5. OCHOBBI MATEMATHUYECKOM CTATUCTHKH.

Heab: wH3yyeHHE OCHOBHBIX IIOHATUMA TEOPUM MATEMAaTUYECKOM CTATUCTHUKH,
OBJIQJICHUE HABBIKAMU HCIOJIb30BaHUSI OCHOBHBIX TEOPEM CTATUCTUKH B PELICHUSX 3a/1a4.

Conepxxanue TeMbl:

DJIeMEHTBI MaTeMaTHUYECKOMN CTaTUCTHUKH. CraTucTHYECKHE METOABI.
Cratuctuueckoe ommcaHue. ['eHepanbHas COBOKYIMHOCTh W BbIOOpKa. OmpeneneHue u
BBIUMCJIICHHE CTATUCTUK CIydailHOW BBIOOpKH. TodeuHble OIEHKH HEM3BECTHBIX
napaMeTpoB pacmpeaeneHuss mo BbiOOpke. Kputepum cormacus W cTatucTudeckas
npoBepka runore3. CpenHue BENMMYWHBI M TOKazaTenw Bapuanuu. KoppensinoHHO-
PETPECCHOHHBIM aHaMM3 JaHHBIX. METOoJ HauMEHBIHMX KBaapaTtoB. CTaTUCTHUYECKHE
rpaduK 1 UX MOCTPOCHUE.

Tunosble 3aJa4u:

1. OCHOBBI CTATUCTUYECKON 00PAaOOTKH JaHHBIX.

2. Craructrueckre MeTopl. CTaTHCTHYECKOE ONTUCAHUE.

3. ['enepanbHas COBOKYIHOCTh M BEIOOPKA.

4. Omnpenenenre U BRIYUCICHUE CTATUCTUK CIy4aifHOM BBIOOPKHU.

5. ToueuHble OLIEHKM HEU3BECTHBIX MApPaMETPOB PaCIpPENEICHUs 1O BbIOOPKE.
Kputepuu cornacust u ctaTucTUYECKasi IPOBEPKA THIIOTES.

6. CpenHue BeTUUMHBI U [T0OKA3aTEIN Bapyaluy.

7. KoppensunoHHO-perpeCCUOHHBINA aHAIN3 TAHHBIX.

8. Meroa HauMEHBUINX KBAJIPaTOB.

9 [TocTpoeHne CTaTUCTUYECKUX IPAPUKOB.

10. HVHTepHnoJsMOHHBIA aHANIW3 M €r0 NMPUMEHEHHE K PEUICHUIO MPUKIIaTHBIX
3a1a4.

11. Hcmomp3oBaHWE CTATHCTUYECKAX METOJOB IPH MPOBEIACHUW AaHAIN3a
0OCTaHOBKH C MOKapaMHu.
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TecTOBBIE 3a1aHUA:

3ananmue 1. Buibepume 00uH npasunvuelii omeem u 3anumiume yu@py, noo
KOMOpOU OH YKA3aH.

OTHOCHTENbHAS YacTOTa HEKOTOPOTO HCCIIETyeMOrO MPU3HAKA MOXKET MPUHUMATH
3naueHus (YK-10, OIIK-6):

l)or-1mo+1 2)or-1700 3)orOmo—+ow 4)orO0mol 5)or-o0 g0+ oo

OrserT:
[TpaBunbHBII OTBET — 3.

Kputepun onenku: 1 6amn — mpaBHIIbHBIM OTBET (OTBET COOTBETCTBYET 3TaJOHY
otBeTa); 0 6aIOB — HEMPABUIBHBINA OTBET.

3ananmne 2. Buibepume 00uH npasuivHelii. omeem u 3anumiume yu@py, noo
KOMOPOU OH YKA3AH.

Moz:a M MEUMaHa MPEACTABIICHHOI'O CTATUCTHUYCCKOIO psAaa pacClpCaACIICHUS paBHbI
(VK-10, OTIK-6):

32 ,1 ,2 ,4 ,1

1) 7u 6,5 2)7u8 3)6u’7 4)0,5u8
OrserT:
[IpaBunbHbBIN OTBET — 3.

Kputepun onenku: 1 6amn — mpaBHIIbHBIN OTBET (OTBET COOTBETCTBYET 3TaJOHY
otBera); 0 6aI0B — HEMPABUIBHBINA OTBET.

3ananme 3. Ilpodonicume npeonodicenue. Bvibepume 00un npasunvhviti omseem u
3anuwume yughpy, noo Komopotl OH YKa3aH.

BapuanmoHHbI psif pacnpenesieHnusi CTPOUTCS MO MPU3HAKY (VK-
10, OIIK-6):

1) KomMYeCTBEHHOMY

2) Ka4eCTBEHHOMY

3) HeNpEepPHIBHOMY

4) BEepOSITHOCTHOMY
Otser:

[TpaBunbHBIM OTBET — 3.

Kpurepuu omenku: 1 6amn — mpaBUIbHBIN OTBET (OTBET COOTBETCTBYET ATAJIOHY
oTtBeTa); 0 6aJI0B — HEMPABWIBHBIM OTBET.
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3ananue 4. Buibepume 00uH npasuivhelii omeem u 3anumiume yu@py, noo
KOMOPOU OH YKA3AH.
Menuanoii Ha3zpiBaetcs...(YK-10, OIIK-6):
1) cpennee 3HaUeHNE MTPU3HAKA B PSIIY pacIpeleiICHHUS;
2) Hau6boJjee YacTo BCTpEUaroleecs 3HaUeHUe MpU3HaKa B JAHHOM PLY;
3) 3HaUYeHHE MMPU3HAKA, IEISIEE COBOKYITHOCTh Ha JBE PABHBIEC YaCTH;
4) mHanbosee peKko BCTpedaromieecs 3Ha4eHUE TIPU3HAKA B TAHHOM PSITY.
OrserT:
[IpaBunbHbIM OTBET — 1.

Kputepun omenku: 1 6amn — mpaBHIIbHBIM OTBET (OTBET COOTBETCTBYET 3TaJOHY
otBeTta); 0 6aI0B — HEMPABUIBHBINA OTBET.

3ananmne 5. Buibepume 00uH npasuivuelii omeem u 3anumiume yu@py, noo
KOMOPOU OH YKA3AH.

Monoii Ha3biBaetcs...(YK-10, OITK-6):

1)  cpenHee 3HaYeHUE MPU3HAKA B TAHHOM DSITy pacTIpeeICHUS;

2)  nHaubosee 4acTO BCTpeUarolleecs 3HaUeHUe MprU3HaKa B JAHHOM PsIy;

3)  3HaveHWe Mpu3HaKa, Aeldllee JaHHYI COBOKYITHOCTb Ha JIBE€ PaBHbIE YaCTH;

4)  naumbojee pelIKo BCTpeyarouieecsl 3HaYeHUe MpU3HaKa B JAHHOM DSy

OrserT:

[TpaBunbHBIN OTBET — 2.

Kpurepun onenku: 1 6amn — mpaBUIBHBIM OTBET (OTBET COOTBETCTBYET JTAJIOHY
otBera); 0 6aIOB — HEMPABUIBHBINA OTBET.

Marepuan manHoro pasaena usnoxed B [1, 3, 8, 9, 14], 6a3upyercs Ha 3HAHUSX,
MOJTYYEHHBIX IPU U3YUYEHUH IIKOJBHOTO Kypca MaTeMaTUKH.

1. V3yunTe naHHBIA paszesl ¢ HUCMHOJb30BAaHMEM Marepuala JEKIUH W y4eOHOM
JUTEPATYPBL.

2. 3ayuyuTe OnpeAcIeHUs] OCHOBHBIX MOHITUH, TEOPEM U YTBEPKICHUI.

3. Pa3bepute MeTOAMKY pelIeHus 3a7a4 1o o0paboTKe CTATUCTUYECKUX JaHHBIX.
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3. MeToauyeckne peKOMeHIAMH /ISl MOATOTOBKH
K IPOMEKYTOYHOI aTTecTaluu

DopMOi MPOMEKYTOUHOU ATTECTALMU SBIISIETCS DK3aMEH.

[lcuxonor coBeTyeT: HE TEpeXUBAWTE H3-3a NPUOMIDKEHUS  JK3aMEeHa.
PaccmaTpuBaiite sK3aMeH, Kak BO3MOXKHOCTb IOKa3aTh OOIIMPHOCTh CBOMX 3HAHUH U
MOJIyYUTh BO3HArpaKIEHHUE 3a MpojeiaHHyo paboty. OTBeaute ceOe BpeMs C 3amacoMm,
0COOEHHO IS /1eJ, KOTOpbIE HaJl0 BHIMOJIHUTH Mepe]] sk3ameHoM. [Ipuxoanurte Ha sk3aMeH
OTIOXHYBIIMMH. He cTapaiiTech HOBTOPUTH BECh MaTe€pUall B MOCIEAHIOI0 MUHYTY.

YHUBEpCaIbHBIX METOAOB Ul NMOATOTOBKHM K JK3aMEHY HE CYLIECTBYET, ITOITOMY
BaXKHO BBIOpaTh Hanbosiee nmpuemiemslid 111 Bac. [IpuBeaeHHble HUXe MpaBuUila MOYKHO
paccMaTpuBaTh B KaUECTBE OOILIErO PYKOBOCTBA.

1. IlpenycMoTpuTe Kak MOXHO OOJiblll€ BpeMEHU s HoAroTtoBku. Ecimu Bel
OCTaBJIsIETE OCHOBHYIO Pa0OTy Ha IOCIEIHUI MOMEHT, 3TO CHWKaeT Bamm miaHcel Ha
ycrex. Pa3BuBaercs COCTOSIHME CTpecca, CHUXKAETCS CHOCOOHOCTh K KOHLIEHTPALUU
BHUMAaHMS.

2. CocraBpT€ pacnuCaHUE CBOMX 3aHATUHA [0 TOATOTOBKE K 3K3aMEHY.
CrtaHupoBaTh MOArOTOBKY K 3K3aMEHaM HYXXHO 3a HECKOJBKO HEAENb J0 MX Hayaia
(Jryuire Bcero — B Hayase cemectpa). TBepio ciieyiiTe HAMEUEHHOMY IUIaHY.

3. Otapbixaiite. YcepaHas MOATOTOBKA — OYEHb TshKenas padbora. BaxHO BpeMs OT
BPEMEHH J1aBaTh ce0e BO3MOXKHOCTh pacciabuthces. IIperycMoTpure B CBOEM paclucaHuu
BpEMS Ha OT/BIX.

4. [lenaiite nepepsiBbl. [locne yaca 3ansatuii caenaiite 15-20 MUHYTHBIN HIEPEPHIB U
C HOBBIMM CHJIaMH BO3BpalLlaliTECh K NPOAYKTUBHOM padoTe.

5. KonTposmpyiite cTeneHb CBOEH rOTOBHOCTHU. VCMONMb3yiTe CIIUCOK BOMPOCOB K
DK3aMEHY, YTOOBI OTCIEXKHMBAThb CTENEHb YCBOEGHHUA Marepuana. OtTmedaiite yxke
npopaboTaHHble BONPOChl. CKOHIIEHTPUPYHTE CBOE BHUMAHUE HA TEX BOIIPOCAX, KOTOPbIE
Br1 3HaeTe xyxe.

6. Jlenaiite kpaTkue 3anmucud. YacTo MNOJATNOTOBKA OKAa3bIBA€TCSI HE OYEHb
abdextuBHON, ecnu Bwl mpocto umraere wmarepuan. Jlemas kpaTkume 3amucu, Bur
oTMeuaeTe KitoueBble MbIciu. CTapalTech HE MPOCTO 3allOMHUTH (aKThl, a TOHSTH
CTOSILIIME 3a HUMU HJIEH.

7. Tpenupyiitecb oTBe4aTh Ha BOmpochl. [IpopaboTaB kaxayo Temy, MOmpooOyiTe
IpopelaTh TUIOBbIE 33aJa4d CaMOCTOsTeNbHO. BHauane Bam, Bo3MO)kHO, noTpedOyeTcs
3arsaAbplBaTh B KHATY MJIM KOHCIIEKT, HO K KOHIly IIOJATOTOBKM BBI cCMOeTe OTBe4YaTh Ha
BOIIPOCHI M pellaTh 3aJayd CaMOCTOSITENIBHO, Kak Ha »Jk3aMmeHe. Crapaiitech
[IPOroBapuBaTh OTBETHl HAa BOMNPOCHl BCIYX, 3TO CHOCOOCTBYeT Ooisiee TIIIyOOKOMY
YCBOCHMIO MaTepHaa ! ABJISIETCS XOPOLIEH TPEHUPOBKOM IIEpeT 3K3aMEHOM.

Kpurepun oLleHKM yCTHOTO OTBETA

1. CooTBeTCTBHE OTBETA ITOCTABIEHHOMY BOIIPOCY.

2. [lonHoTa oTBeTa, rTyOMHA 3HAHU.

3. Bnagenue TepMHUHONIOTHEH, OTYETIIMBOCTh U TOYHOCTH (POPMYTUPOBKH MOHSATHIA.

4. JIOTHYHOCTH W3JI0KEHHS MaTepuana.

5. ApryMeHTHpPOBaHHOCTb OTBETA (IPUCYTCTBUE U TOKA3ATEIBHOCTh IPUMEPOB).
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6. Mcnonp30BaHre 3HaHUM U3 JIPYruMX Y4€OHBIX TUCUUIUIMH U JIONOJHUTEIBHOTO
MaTepuaa.

7. KynbTypa peun.

8. IlpaBUIIBHOCTD pelIeHus U 0OPOPMIICHUS 3aJaUH.

OneHka 3a OTBET Ha SK3aMEHE BBICTABJISIETCS B CIEAYIOLIEM MOPSIIKE:

«OTJIIMYHO», €CIU KypcaHT (CTYIAEHT) TIJIyOOKO M TPOYHO YCBOHJI BECh
IIPOTPAMMHBIM MAaTE€pUAJI, WCUEPIIBIBAIOLIE, IOCIEAOBATEIBHO, I'PAMOTHO M JIOTHYECKHU
CTPOMHO €r0 HM3Jaraer, He 3aTPYIHSETCA C OTBETOM IIPM BUAOU3MEHEHUM 3aJaHus,
CBOOOZHO CHpaBiseTcsl € 3aJayaMM M MPAKTUYECKUMHU 3aJaHMSIMM, IPaBHIBHO
O0OOCHOBBIBAET MPHUHATHIE PEIICHUS, YMEET CaMOCTOSITEIbHO 0000IIaTh Marepual, He
JOITyCKaeT OUIMOO0K;

«XOpOILIO», €CIU KypcaHT (CTYIEHT) TBEpPAO 3HAaeT IPOrpaMMHBIM Marepual,
IPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, He JOIYCKaeT CYILICCTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOIPOC, MOKET NPABWIIBHO IIPUMEHATh TEOPETUUECKUE TOJIOKEHHS U BIIaJCET
HEOOXOUMBIMUA YMEHHUSIMHU U HaBbIKAMU TPU BHIMOJHEHUH MTPAKTUUYECKUX 3aJaHU;

«YZOBJIETBOPUTENBHO», €CIH KypCAHT (CTYyJE€HT) YCBOWJI TOJBKO OCHOBHOM
MaTepuall, HO HE 3HAET OTIEIbHBIX JETaled, IONYCKAeT HETOYHOCTH, HE COBCEM
npaBWIbHbIE  (DOPMYIMPOBKM, HapyllaeT  IOCJIENO0BAaTeNbHOCTh B  H3JIOKEHUU
IIPOTPAMMHOI0 MaTepuajlia U HUCHBITHIBAET 3aTPYAHEHUS B BBINOJHEHUM IPAKTUYECKUX
3aJaHuM;

«HEYJIOBJIETBOPUTEIIBHO», €CIIU KypCaHT (CTYy/AEHT) HE 3HAET 3HAUUTENIBHON YacTH
OPOrpaMMHOr0  MaTrepuaja, [JOMYCKaeT CYIIECTBEHHblE OMMOKH, C  OOJbLIMM
3aTPyJHEHUEM BBINIOJIHAET NIPAKTUUECKUE 3a1aHus (3a4a4n).

Jloruyeckue NPUHIUIBI IOCTPOEHHS PellleHNs 32124

[Tpuctynas K pemeHno 3aa4u, KKl 9eJIOBEK BOCTIPUHUMAET 1 00padaThiBacT B
CBOEM CO3HAaHWU WHQPOPMAIUIO, 3aJ0KEHHYIO B YCJIOBUU 3agadd. JlJis ONTHMAaIbHOTO
BBITIOJTHEHHSI 3TOH JCSITEIIBHOCTA PEKOMEHAYEM PSiJT IPUEMOB.

1. ITpu mpouTeHnu 3aga9u HEOOXOANMO OTPEETUTh TEMY, Ha MaTepuasie KOTOpOi
MOCTPOEHO YCIIOBUE 3a/ladyd. JTO MOXKET ObITh HE TOJILKO MaTepuaj, BKIIOYCHHBIH, IO
CYIIECTBY, B BOMPOC 3a7a4, HO U CKPBHITHIH B €€ YCJIOBHH, TO €CTh TPeOyOmun
JIOTIOJTHUTENBHBIX 3HAHWM YK€ TMPOHJACHHOTO paHee Mmarepuana (4To dYamie BCEro
obiBaeT). Takum 00pazoM, 3THM BBl OTBEYACTE HA BOIMPOC, KaKUE€ 3HAHUS MOTPEOYIOTCS
JUTS PEIICHUS 3aJa4H.

2. CopepxaHueM CIEIYIOIIETO JTana JEATeIbHOCTH SIBIISIETCS  BBIJEICHUE
KOHKPETHBIX (OpMYJ, M3 KOTOPHIX MOKHO HaWTH MCKOMYIO BenuuuHy. Jlamee ciemyeT
OTIPENENTh, KAaKU€ BEIWYWHBI B KOHEYHOW (HOpPMyJie OKA3bIBAIOTCS HEWU3BECTHBIMH, U
3amucaTh BRIPAKEHUS, U3 KOTOPHIX OHU MOTYT OBITh Hal ICHBI.

3. Jlamee ompenensioT, Kakue JaHHbIE HEOOXOIUMO HAWTH B CIPABOYHHKAX, NPU
HEOOXOAMMOCTH TPHBECTH Pa3MEPHOCTh ITUX BEJIMYMH K WCIIOJIB3YEMBbIM B PAaCcUeTHBIX
dbopmynax.

4. 3aTeM NPUCTYNalTe K YUCICHHOMY PELICHUIO 3a/1a4H.
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4. CjioBapb TEPMHHOB 0 JMCHUILIMHE «MaTeMaTHKA»

A

AO0COJIIOTHASI BeJIMYMHA BEKTOpa cM. MoJ1ysib BEKTOpaA.

AOcmucca — 3TomepBas KOOpJAMHATa BEKTOpA WM TOYKM B JEKAPTOBOW CHUCTEME
KOOpAUHAT.

AJuire0panvecKkasi KpHUBasi — 3TO IUIOCKas KpUBAas, KOOPAMHATBI TOYEK KOTOPOU

yIOBIETBOPSIOT ypaBHeHUIO F(x, y) = 0, roe neBasg 4yacTb - MHOTOWIEH; CTENEHb
MHOTOWJIEHA Ha3bIBACTCS MOPSIKOM ajareOpandyeckoil KpuBoil.

Anredpanyeckoe aONOJHeHUE (AIBIOHKTA) HEKOTOPOrO JJIEMEHTa OMNPEeAeTUTENs —
MUHOD 2JIEMEHTA, B3SIThI CO CBOMM 3HAKOM, €CJIM CyMMa HOMEPOB CTPOKH U CTOJOIa, Ha
MePECECYCHNH KOTOPBIX PACIIOIOKEH 3JIEMEHT, €CTh YHUCIIO YEeTHOS, U C OOpAaTHBIM 3HAKOM,
€clu 3T0 uKciio HeyeTHoe. O0o3HaueHue: Ajj - anredpanyeckoe JOMOJHEHUE HIEMEHTA ajj.
AHTHKOMMYTATHBHOE CBOHCTBO (AHTUKOMMYTAaTUBHOCTb) BEKTOPHOTO IMPOU3BEICHMUS
JIByX BEKTOPOB: MpPHU TEPECTAHOBKE COMHOXKHUTEJEH BEKTOPHOE IMPOU3BEICHUE MEHSET
3HAK Ha IPOTUBOIIOJIOXKHBIN, T. €. a X b =-b x a.

ANIUIMKATA — 3TO TPEThsl KOOPJAMHATA BEKTOpa WJM TOYKA B JIEKAPTOBOM CHCTEME
KOOpAUHAT.

b

Ba3uc n-mepHoro BeKTOpHOTO mpocTpaHcTBa (ba3ucHble BEKTOPbI) — COBOKYMHOCThH N
JMHEHHO HE3aBUCHUMBIX BEKTOPOB 3TOr0 MNPOCTPAHCTBA, JUHEHHBIMU KOMOMHALMSIMU
KOTOPBIX MOKHO MPEACTABUTH JH000M BeKTOp npocTtpaHcTBa. CM. OpTOHOPMUPOBAHHBIN
0a3uc.

ba3uc Ha MI10CKOCTH — 3TO YNOPSAJ0UEHHAs Mapa HEKOJUIMHEAPHBIX BEKTOPOB.

ba3uc tpexmepHoro mpocrpancrBa (bazuc B MpocTpaHCTBE) — 3TO YHNOPSIOUYCHHAs
TpOIiKa HEKOMILJIAHAPHBIX BEKTOPOB.

ba3ucHble BeKTOpPHI [eKAapTOBOW MNPAMOYIrOJbHON CHCTEMbl KOOPAMHAT —
€AMHUYHbIE OPTOTrOHAJbHBIE BEKTOPHI 1, ] HAa IUIOCKOCTM W €JAMHUYHBIE IOMapHO
OpPTOTOHAJBHBIE BEKTOPHI 1, j, K B IPOCTPAHCTBE.

Bba3ucHble BeKTOpBI cM. ba3uc n-MepHOro NpocTpaHCTBa.

Bba3ucuble  Hem3BecTHbIe (CBs3aHHBIE  HEM3BECTHbIE) B OOIIEM  pelICHUU
HEOIPEACICHHON CUCTEMbl JTMHEHHBIX YPABHEHUM - HEU3BECTHBIC, KOTOPHIE BBHIPAKECHbI
KaK JUHEWHbIE (QYHKIWH JPYTMX HEW3BECTHBIX, HA3BIBAEMBIX CBOOOJHBIMHU; YHCIIO
0a3MCHBIX HEU3BECTHBIX PABHO YHCITY JIMHEWHO HE3aBUCUMBIX YPABHEHUI CHCTEMBI.
Ba3ucHbIil MEHOP — 3TO MUHOP, HOPSAIOK KOTOPOTO OMPEAEISET PAaHT MaTPUIIBI.
BoJabmas ochb JIMIICca — 3TO JJIMHA XOPJbl AJUIUICA, PACIOIOKEHHAsT Ha (OKaTbHOU
OCH 3JUIHIICA.

BoJbmas mosayocs 3Jutunca — rnojoBruHa O0JIBIION OCH 3JUIHIICA.

B
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Bekrtop (BextopHass BenuuyumHa, T€OMETPUUECKHUU BEKTOpP) — HAIPABICHHBIM OTPE30K
npsAMou. [loacnenue. BEKTOp SABISIETCA BEIWYUHOM, ITOJTHOCTBIO ONPENEICHHOW CBOUM
HanpasiieHueM u JnHoi. O0o3Havyenue: a, AB.

CM. Epunuunelii, HyneBod, CBOOOAHBIN, CBSI3aHHBIM BEKTOp; KOJUIMHEAPHBIE,
KOMILJIaHAPHBIEC, JIMHEWHO 3aBUCUMBIE, INHEHHO HE3aBUCUMBIE BEKTOPHI.

BekTopHas ajaredpa — 3To pasjesl MaTeMaTUKH, U3y4YaloIIUid anreOpandeckrue onepauu
HaJl BEKTOPAMH.

BexkTopHas BeauunHa cMm. Bekrop.

BekTopHoe mnpou3BeaeHNe IBYX BEKTOPOB a U b — 3TO BEKTOP C, OMPEACISIEMBIN
CIEAYIOLIUMHU TPEMS YCIOBUSIMH:

a) MOAYJIb BEKTOpA C, YNCJICHHO PaBEH ILIOMIA/IH ITapajijiesiorpaMmma, IOCTPOSHHOTO Ha
BEKTOpax a M b KaKk Ha CTOPOHAX, T.€. |c| = [a]-|b|-sin ¢, THe @ = £(a,b);

0) BEKTOp ¢ OpPTOTOHAJIEH BEKTOpaM a u b;

B) BEKTOpP C HampaBlieH TakK, YTO BEKTOPHI a, b, ¢ 00pa3ylOT MpaByl0 TPOUKY.
Oo6o3Hauenus: ax b=c, [a, b] =c, [ab] = c.

BekTopHo-ckajisipHoe mnpousBedeHHe BeKTOPOB cM. (CMeIIaHHOE TMPOU3BECHUE
BEKTOPOB.

BexkTop-cT0/16€11 — 3TO 3amuch BEKTOpa, MPU KOTOPOM €ro KOOPJMHATHI PacIoiararoTcs
BEPTUKAIBHO.

BekTop-cTpoka — 3TO 3amuCh BEKTOpa, MPU KOTOPOM €ro KOOPAMHATHI PacHoiararoTcs
TOPU30HTAIBHO.

Boipo:xknennas matpuna (Ocobass MaTpuiia) — KBaJApaTHAs MaTpHUIA, OMPEISTUTEINb
KOTOPOU paBeH HYJIIO.

r
I'eomeTpuyeckuii BeKTop cMm. Bekrop.
I'mmep0oia — »TO0 miockas kpuBas (anreOpavueckasi KpuBasi BTOPOTO MOPSIKA),

KaHOHMYECKOE YPaBHEHUE KOTOPOI B JEKAPTOBBIX KOOPIMHATAX UMEET BUJI:
x*/a’ - y*/b? = £1.

Cwum. PaBHOOOUHas Tumiepbona. a b

I'unep6oanyecknii mapadosiong — mnapabonons, KaHOHHYECKOE YpaBHEHHE KOTOPOH
COJIEPKUT OJIHY NEPEMEHHYIO B IIEPBOM CTENEHH, a JBE IIEPEMEHHBIC B KBaJparTe, NpHU
ATOM KBaJpaThl Pa3HOTO 3HAKA.

I'mnepOonuyecknid HUJIMHAP — 3TO LWIMHIPUYECKAs ITOBEPXHOCTh BTOPOIO IOpPsJIKa,
HAIPABIIAIONIAs KOTOPO SBIISETCS TUIIEPOOIIOH.
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I'mnep0o10ua — 3TO MOBEPXHOCTH BTOPOIO MOPsAJIKA, KAHOHUYECKOE YPABHEHUE KOTOPOU
COAEPKUT BCE TpPHU IIEPEMEHHBIE B KBAAPATE, MPU 3TOM HEKOTOPHIE KBaJpPaThl
MOJIOKUTEIbHBI, HEKOTOPBIE OTPULIATENbHBI.

I'naBuasi nmaronaJj, MaTpunsbl (J{uaronans MaTpuilbl) — COBOKYIHOCTh 3JIEMEHTOB a1,
a2, ..., Apn KBAJIPATHOM MATpHUILBI MOPSAKA N, T.€. JIEMEHTOB, Y KOTOPBIX COBIIAJAOT
HOMEpa CTPOKU U cTojdua. [loacuenue. ['maBHas quaroHangb MIET U3 JIEBOTO BEPXHETO
yTJla MaTPHULIbl B IPABBIN HUKHUN €€ YIOJl.

I'naBHbIe HAanIpaBJ/IeHUS KBAAPATHYHOU (POPMBI — HTO HANPABICHUSA OCEM CUMMETPUU
COOTBETCTBYIOIIECH KPUBOM BTOPOTO MOPSAKA; KBaApaTudHas (opMa MMEET J1Ba TIaBHBIX
HANpPaBJICHUS.

I'pann4yHbie TOYKHU O0TpPe3Ka cM. KoHlEeBbIE TOUKH OTpE3Ka.

A

JIByNOJIOCTHBIN THIEPO0JION] — 3TO TUNepOoIon1, KAHOHUYECKOE YpaBHEHHUE KOTOPOI
COJIEP’KUT BCE TPU NEPEMEHHBIE B KBaApaTe, P 3TOM OJUH KBaAPAT MOJIOKUTEIbHBIN, a
JBa OTPULIATEIIbHBI.

JelicTBUTEJIbHASL OCb THIEPOOJBI — HTO JIMHA OTpPE3Ka MEXKJy BepUIMHAMHU
TUIepOOoJIbL.

JelicTBUTEJIbHASL OCh MOBEPXHOCTH 2-T0 MOPAAKA — OChb CUMMETPHH, NEpeceKaromas
TTOBEPXHOCTb.

JeiicTBUTEJbHASL MOJYOCh THIEPOOJBI — 3TO TMOJIOBUHA JIEMCTBUTEIBHOW OCH
TUTIEPOOJIBI.

/lekapToBa NpsiMOYroJibHasi CUCTEMa KOOPAUHAT B NMPOCTPAHCTBE — O3TO CUCTEMA
KOOpJMHAT, 3aJaHHAasi TPEMsS B3aMMHO OPTOTOHAJIbHBIMU E€IWHUYHBIMA BEKTOPaMHU,
Ha3bIBAEMBIMH OPTAMMU.

JlekapTroBa NpPSIMOYroJIbHAsI CHCTEMAa KOOPAMHAT Ha IUIOCKOCTH — 3TO CHCTEMA
KOOpJIMHAT, 3aJaHHas JABYMsI B3aMMHO OpPTOTOHAJIBHBIMU €IMHUYHBIMH BEKTOPAaMHU,
Ha3bIBAEMBIMU OPTaMHU.

JlekapToBbI KOOPAMHATBI BEKTOPAa — JTO IPOEKIMUM BEKTOpa HAa OCH KOOpJIWHAT
JNEKapTOBOW CUCTEMBI KOOPJIUHAT.

O0o03HaueHue: ay, ay, a, - KOOPAUHATHI BEKTOPA a, a = a1 + ay) + a,K = (ay, ay, a,).
JerepmMuHaHT cM. OnipeennTens.

/InaroHajnbHasi MaTpMUa — KBaJparHas MaTpula, y KOTOPOM TOJBKO 3JIEMEHTHI
IJIaBHOW AMAroHaly MOTYT ObITh OTJIMYHBI OT HYJIs. O003HaueHHe: A gg.

JAnaroHaJbHbIN 3J1eMEHT MATPHUIbI — BJEMEHT MATPUILIbl, HAXOISAIIUMKUCSA HA TJIABHOU
JMaroHaJH.

Jdnuna BekTopa cM. Moayiib BEKTOpA.

E

Enunuuynass MaTpuua — JAuaroHajgbHAas MaTpuUIla, BCE 3JEMEHTHI TJIABHOM AMAaroHaiv
KOTOpo# paBHbI enunuiie. O6o3nadeHue: E.



28

EnuHUYHBI  BEKTOP — 3TO  BEKTOpP, MOIYJdb KOTOPOTO paBeH CIUHHIIE.
Ob6o3nauenue: a°, e. Cm. Opr.
"

HccienoBanue cucTteMbl THHEHHBIX YPABHEHHH 3aKJIF0YAETCA B OTBETE HA J[BA BOIPOCA:
1) siBAsieTCst M cUcTeMa COBMECTHOM MJIM HECOBMECTHOM; 2) €Clii CUCTEMa COBMECTHA, TO
ABJISIETCA JIX OHA ONPEAECIICHHON WJIM HEOTIPEIEICHHOM.

K

Kanonuyeckuii BHI KBaApaTUYHOW (oOpMBI — 3TO BHJ KBaapaTUYHOU (POPMBI,
cozepaKallell TOIBKO KBaJpaThl MEPEMEHHBIX, T.€. F(X, y) = A1x? + Aay?.

KanoHnuyeckoe ypaBHeHHMe KpPHMBOHl 2-r0 MNOpsiAKa — 3TO YpPaBHEHHE KpPUBOM B
JIEKapTOBbIX KOOPAHMHATAX, B KOTOPOM XOTs Obl OJlHAa MepeMeHHas Obula B KBajparte, U
CHCTeMa KOOPJMHAT PACIONOKEHa OMpeleeHHbIM 00pa30oM MO OTHOILIEHHUIO K K KPUBOH
(CM. COOTBETCTBYIOIIYIO TaOJIHILY).

KBaapanT — 5T0 oJlHa u3 yeThlpex o0iacTeil, Ha KOTOpPbIE€ TUIOCKOCTh JEIHUTCS JIBYMS
B3aMMHO [EPIIECHIUKYJISIPHBIMU IPSIMBIMHU.

KBagparuynasi popMa — OJHOPOIHBIM MHOTOUYIEH BTOPOM CTENEHH, B TAHHOM pa3eiie
COIEPKUT JBE nepeMennble: F(X, y) = aj x> + 2a;pxy + any?.

KBaapaTHasi MaTpuna — MaTpuliia, YMCIO0 CTPOK KOTOPOM paBHO YUCITY CTOJIOLIOB.
KoaiuHeapHOCTh BEKTOPOB — CBOWCTBO BEKTOPOB OBITh KOJUIMHEAPHBIMHU.
KosinHeapHble BEKTOPbI — 3TO BEKTOPHI, PACIIOIOKEHHBIE HA OJHOM MPSAMOW WM HA
napajuieNbHbIX IpsMbIx. O0o3HaueHue: a|b.

KoMniianapHocTb — CBONCTBO BEKTOPOB ObITh KOMILJIAHAPHBIMH.

KoMniianapable BEKTOPBI — 3TO BEKTOPBI, PACIIOI0KEHHBIE B OJTHON IIJIOCKOCTH WJIU B
ITapaJuIeNIbHBIX IIOCKOCTSX.

Kommnounenra cm. Koopaunara.

Konuuveckass mnoBepxHocth (KoHyc) — 53TO MOBEpXHOCTh, OOpa3OBaHHAs MPSIMOM,
KOTOpasi UMEET HEMOJABUKHYIO TOYKY U IMEPEMEIIAETCS MO HEKOTOPOW KPUBOW; Mpsmasi
Ha3bIBa€TCA 00pa3yIoIIe, a KprBasi - HallpaBJISIOIIEH.

Konnyeckasi mOBEepXHOCTHL 2-r0 MNOPHAAKA — 3TO  KOHHMYECKas IOBEPXHOCTb,
KAHOHMYECKOE YPABHEHUE KOTOPOW COJIEpPKUT BCE IIEPEMEHHBIE B KBaJApare, €CTh
KBaIpaThl MOJIOKUTENbHBIE U OTPULIATEIbHBIC, IPU ITOM UX alnredpanyeckas CymMMma paBHa
HYJIIO.

Konunueckoe ceuenue cMm. KpuBast BToporo nopsiaka.

KonueBble Toukn orpe3ka (['paHuyHBIE TOUKM OTPE3Ka) — TOYKHU, MEXKAY KOTOPBIMH
3aKJIFOUYEH OTPE30K MPSIMOM.

Koopannara (KOMIIOHEHTa,  COCTaBIAIONIAs ) BEKTOPA B JeKapTOBOil  cucTeMe
KOOPAMHAT — 3TO TMPOEKIMUS BEKTOpAa HAa COOTBETCTBYIOIIYIH OChb KOOpAMHAT.
O0o03HaueHne KOOPAMHAT BEKTOPA a: Ay, Ay, az.
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KoopanHaTHasi INI0CKOCTh — IIJIOCKOCTB, IMPOXOALIAs 4Yepe3 1BE KOOPAUHATHBIE OCU U3
Tpex.

KoopannaTHoe ypaBHeHHe NPAMOM MJIM IUVIOCKOCTH — 3TO ypaBHEHUWE (WM CHCTEMa
YPaBHEHUI), CBSI3bIBAIOLIEE KOOPAUHATHI TEKYIIEH TOYKHM 3TOM MPSAMON WIIM IUIOCKOCTH.
CM. Tunbsl KOOPAMHATHBIX YPAaBHEHUI B COOTBETCTBYIOLUX TA0JINLIAX.

Koopaunatubie ocu (Ocu KOOpIMHAT) — 4YMCIOBBIE NPSMBIE, HMEIOLIUE OOIIyIO
HYJIEBYIO TOUKY (HAa4aJlo KOOPJANHAT).

Koopaunatel Toukn — 1) yncia, onpeaensiomme Noa0KeHUEe TOYKH Ha MJIOCKOCTH WU
B [IPOCTPAHCTBE; 2) KOOPAUHATHI PaJUyC-BEKTOPA 3TON TOUKHU.

KoddduuueHr — 510  4YnuCIIOBOM  WIM  IIOCTOSIHHBIA ~ MHOXHUTENb  OJHOYICHA,
HEWU3BECTHOI'O, IEPEMEHHON BEJIMYNHBI, BEKTOPA, CTPOKHU, MATPULIBI U IPYTHE.

KpuBass BTOporo mopsiaka (JIuHusg BTOpOro mnopsiaka, KOHHYECKOE CEYEHHE) — 3TO
anreOpanyeckasl KpuBas, ypaBHEHHME KOTOPOH B JEKapTOBbIX KOOPJIMHATaX COHECPIKUT
OJIHY U 00€ KOOPJIMHATHI B KBaIpaTe.

Kpusas Ha miiockoctu cM. JIMHUA Ha IUIOCKOCTH.

Kpyr — gacTp m1ockocTr, OrpaHu4eHHast OKPYKHOCTBIO.

Kpyrosoii nmwJuMHAp — 3TO UWIMHIPUYECKAss IIOBEPXHOCTb BTOPOTO IOPSAAKA,
HaIIPaBJISIIONIAs KOTOPOU SIBJISIETCS OKPYKHOCTBIO.
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