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1. Ileau ocBOeHUN TUCUHUILINHDBI

K 0CHOBHBIM 1€JIIM OCBOSHUS TUCIUIUTHHBI «MaTeMaTHKa) CJIeTyeT OTHECTH:
® BOCIHTAaHHE y CTYACHTOB OOIICH MAaTEeMaTHUYECKOW KYJIbTYPBI;
® PHOOpETEHHUE CTYJCHTAMH IUPOKOTO KPyra MaTeMaTU4YEeCKUX 3HAHWH, YMCHUH 1 HABBIKOB;
® Da3BUTHE CIIOCOOHOCTH CTYACHTOB K MHAYKTHBHOMY M JEIYKTHBHOMY MBIIUICHHIO HApSIy C
pa3BUTHEM MaTeMaTHYEeCKOU HWHTYUIIHUU,
® yMEHHE CTYJICHTAMU DPa3BUBATh HABBIKM CAMOCTOSTEIBHOTO M3YYCHHUS Y4eOHOW W HaydHOU
JUTEPATypBI, COACPIKALICH MAaTEMAaTUICCKHAE CBEIICHUS H PE3YJIbTATHI;
¢ [IOATOTOBKY CTYACHTOB K ACATCIIBHOCTU B COOTBETCTBUHN C KBaJIH(l)HKaHHOHHOfI
XapaKTepUCTUKOW OakanaBpa IO HANPaBICHUIO, B TOM 4dHcIe (QOPMUPOBAHWE YMEHUU
UCTIO0JIB30BaTh OCBOCHHBIC MATEMATHUECKHE METO/IbI B TIPO(ECCUOHATBHOM NESITeTHHOCTH.
K ocHOBHBIM 3a1a4aM OCBOCHUS TUCIMIUIHHBI «MaTreMaTHKay CIelyeT OTHECTH:
® OCBOGHHE CTYJICHTaMH OCHOBHBIX  TIOHSATHH, METOAOB, (QOPMHUPYIOHNIMX  OOLIYIO
MaTeMaTHYECKYIO MOATOTOBKY, HEOOXOIUMYIO JIJIsl YCIICITHOTO PEIICHHUs IPUKIIAIHBIX 3a/1a4;
e (¢dopMHpOBaHME Y CTylIeHTa TpedyemMoro Ha0opa KOMIIETEHIIMH, COOTBETCTBYIOIIMX €0
HaIpaBJICHUIO ITIOATOTOBKHU U O6CCHC‘-II/IB8,IOHII/IX €ro KOHKypeHTOCHOCO6HOCTB Ha PbIHKEC Tpyaa.

2. Mecto nucuniinibl B crpykrype OOII 6akanaBpuara

Jucuunnuna «MaTtemaTuka» OTHOCUTCS K 0a3zoBoil wactu Onoka bl. Ee wusyuenue
oOecrieunBaeT U3y4eHHE JUCIUILINH!
B 6azosoti vacmu.
e (usmka;
nH(OPMATHKA U OCHOBBI TPOTPAMMHUPOBAHHSI,
TEIUIO(U3UKA;
CONPOTUBJICHHE MaTEPUAJIOB;
3JIEKTPOTEXHUKA U AJIEKTPOHUKA;
METPOJIOTHS, CTaHAApTU3AlUs, CepTUDUKAIINS,
SKOHOMHMKA
B sapuamuenoii wacmu:
® CTaTHUCTUYECKHE METOJbI B METAJLIYPIUU;
® OpraHu3alys v MIIAaHUPOBAHUE METAJLUIYPIHYECKOTO IKCIIEPUMEHTA;
® MEXaHMKa CIUIOUIHBIX CPEI;
B oucyunnunax no evibopy cmyoenma:
® MOJIETMPOBAHHUE U ONTUMHU3ALUSA METAITYPTUYECKHUX MTPOLIECCOB.

3. [lepeueHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO JTUCIUIINHE,
COOTHECEHHbIE C IVIAHUPYEMbIMH Pe3y/IbTATAMH 0CBOCHHUsI 00pa30BaTeIbHONM NMPOrpaMMbl

B pesynbTare ocBoeHMS TUCHUIUIMHBI Y 00ydaomuxcs (GOpMUPYIOTCS CIEeIyIONe KOMIETEHIUU 1
JOJKHBI OBITH JTOCTUTHYTHI CIIEAYIOIIME pe3yabTaThl OOydeHHs] Kak »dTan (HopMHpOBaHUS
COOTBETCTBYIOIIUX KOMIICTCHIUH:

B pe3yabTare ocBOeHUs

Kon . IlepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB
o0pa3oBaTeIbHON NPOrPaMMBbI
KOMITeTEeHIIUH . 00y4eHHUs MO AUCHMILINHE
o0y4aroIuiics 10JKeH 00/1a1aTh
OIlK-1 TOTOBHOCTBIO UCIIOJIB30BAaTh 3HATh: OCHOBOIIOJIAraroIe
¢byHIaMeHTaJIbHbIE TEOPETHYECKHUE MTOJIOXKEHUS,
0O0IIenHKEHEPHbIE 3HAHUS IIPEAYCMOTPEHHBIE Iporpammon

JUCHUIINIMHBI, pOJIb U 3HAYCHHUEC OCHOBHBIX




3aKOHOB €CTECTBEHHOHAYYHBIX
JTUCLIUATUIMH;

yMeTh: HCIOJIB30BaThb OCHOBHBIE 33aKOHBI
€CTECTBEHHOHAYYHBIX AMCHUIUINH, METO/IBI
MaTEMaTUYeCKOr0 aHalu3a IS PeIICHHS
byHIaMEHTaTBHBIX 00IIenHKEHEPHBIX
3a1ady;

BJajJeTh: METOJaMH MaTeMaTHYECKOTO
aHanu3a " MOJICTTMPOBAHUS
(byHIaMEHTAIBHBIX OOIEHHKEHEPHBIX.

[1K-3 T'OTOBHOCTBIO HCIIOJIB30BaTh 3HATbh: OCHOBHBIC ITOJIOKCHHUA MAaTEMATUKH
(H3MKO-MaTeMaTUYECKHI alapaT | ¥ BO3MOXKHOCTH HUX HCIIOJIb30BAHUS IS
AJId pCIICHUA 3aaa4, BOSHUKAIOIUX pemicHud 3aJa4, BO3HUKAKOIIHUX B XO/C
B X0/1€ IPoecCHOHATBHOM npoeCCHOHATBLHOMN 1A TeNbHOCTH;

JeATeIbHOCTH yMeThb: UCIIOJIb30BATh usuko-
MaTE€MaTUYeCKU anmapar Uil PELICHUs
3aj1ad, BO3HUKAIOIINX B Xoj1e
po(heCcCHOHATBHOM e TeIbHOCTH;

BJAQIeTh:  METOJaMH  HCIIOJIb30BAaHUS
(H3MKO-MAaTEeMAaTHYECKOr 0 ammapara JJist
pemicHusd 3aJa4, BO3HUKAIOIIHUX B XOI€
po(heCCHOHATBHOMN NS TeIbHOCTH.

4. CTpyKTYpa M coJiep:kaHue TUCHUTLTUHBI

OO0miass TpPyAOEMKOCTh JUCHHMIUIMHBI COCTaBisieT 9 3auyeTHBIX eAuHul, T.e. 324
akagemuyecknx daca (m3 Hmx 100 wacoB ayamropHas paboTra CTyaeHTOB W 224 dacoB —
CaMOCTOSITeNIbHAs ).

Ha nepBoM kypce BbiiemsitoTcst 64 yaca Ha ayIuTOpHYIO paboTy cryaeHToB U 152 yaca Ha
CaMOCTOSITENIbHYIO0 paboTy: B EPBOM cemMecTpe 28 4acoB Ha ayAMTOPHYIO paboTy cTyaeHToB U 80
yaca Ha CaMOCTOSITENBHYIO paboTy; BO BTOPOM ceMecTpe 36 4YacoB Ha ayIuTOPHYIO paboTy
CTYAICHTOB U /2 yaca Ha CaMOCTOSITEIbHYIO paboTy.

Ha BTOpOM Kypce B TpeTheM ceMecTpe BBLACISAIOTCS 36 YacoB Ha ayIUTOpHYIO paboTy
CTYJEHTOB U 72 4aca Ha CAaMOCTOSITETTbHYIO paboTy.

Paznensr qucnumumael «MaTemMaTnka» U3ydaroTcsi Ha TIEPBOM U BTOPOM Kypcax.

IlepBbiii cemectp: nexuun — 20 yacoB, MpakKTHYECKUE 3aHATUS — 8 yacoB, popMa KOHTPOJIS -
3ayer.

Bropoii cemectp: nexiun — 18 yacoB, npakTuueckue 3aHsaTus — 18 yacos, (hoopma KOHTpOIIS
- DK3aMeH.

Tpernii cemecTp: neKMK — 8 yacoB, MPaKTHUECKUE 3aHATUS — 28 yacoB, hopMa KOHTPOJIS -
IK3aMeH.

Copep:xanue pa3aesoB TUCHUILIAHBI
IlepBoIii cemecTp
BBenenue

[Ipenmer, 3agaum u coaepkaHue AUCUUILTMHBL. OCHOBHBIE ATAIbl PA3BUTHUS TUCIIUIUINHBI.
CTpyKTypa Kypca, €ro MeCTO U poJib B TOATOTOBKE CIENHAIKNCTA, CBA3b C IPYTUMH JUCHUTLUIMHAMMU.




Paznes 1. DnemeHTHI THHEHON anredpnl

Tema 1.1. MaTpuubl M ONIpeeTUTEIH.

[Tonsitue matpuisl. Bunsr marpun. JleictBus Hag marpunamu. Onepanuy HaJl MaTpULlaMU
U uX cBoiictBa. OnpeaenuTeny, UX CBOMCTBa U BbiunciaeHus. [lonstus MuHOpa U anredpandyeckoro
JonoNTHeHUs. PasnoeHue ompenenurTens IO >JIE€MEHTaM CTPOKH WM cTosiOna. Brramcnenue
ONpeEeaUTENEH pa3INYHOTO NOPsJIKa.

Tema 1.2. O6paTHasi MaTpuIA.

OOpaTHas MaTpHIla U AITOPUTM €€ BBIYUCICHUA. JJIeMEeHTapHble MpeoOpa3oBaHUs MATPULL.
[TpuBeneHre MaTPHIIBI K IUAarOHATHFHOMY WIH TpaleueBUIHOMY BIAY. MaTtpudHas ¢opMma 3amucu
CUCTEMBbI JINHEHHBIX alnredpandeckux ypaBHEHUN. PaHT MaTpuILlbL.

Tema 1.3. PemieHue cucreM JIMHEHHBIX aJiredpanyecKux ypaBHeHHMId.

CucremMpl JNHMHEWHBIX aireOpaMvyeckuxX ypaBHEHHUIl, OCHOBHBIC TMOHSTHS pELICHUs,
COBMECTHOCTM U HECOBMECTHOCTH CHUCTEMBbI. PelleHue CHCTEM JIMHEHWHBIX YPAaBHEHUN METOJI0M
Kpamepa, meronom obpatHoil marpuibl, merogoMm [aycca. [IpoBepka MpaBUIIBHOCTH pEIICHUH.
Teopema Kponekepa — Kanemu. Penienne npou3BoIbHBIX CUCTEM JIMHEWHBIX YPAaBHEHUH METOI0M
I'aycca. Pemienne 0JHOPOAHBIX CUCTEM JIMHEUHBIX YPaBHCHUM.

Paznen 2. DineMeHTHI BEKTOPHOI a1redpbl

Tema 2.1. JIuneiinble onepanny HaJl BEKTOPaMU, X CBOMCTBA. JIMHEHbIE KOMOWHAIIUY
BEKTOPOB. JInHelHast 3aBUCHUMOCTh M HE3aBHCUMOCTh BEKTOPOB. ba3uc cructeMbl BEKTOPOB.
Paznosxxenue BekTopa 1o 6azucy.

Tema 2.2. CxansipHoe, BEKTOPHOE U CMEIIIaHHOE ITPOU3BEACHUS BEKTOPOB, UX CBOMCTBA.
Y cn0BHS OPTOTOHATBHOCTH, KOJUTMHEAPHOCTH, KOMIUTAHAPHOCTH BEKTOPOB.

Tema 2.3. JIuneiinsie npoctpanctBa. bazuc. [IpeobpazoBanne MaTpullbl TUHEHHOTO
orieparopa mpu rnepexojie ot 6aszuca k 6azucy. CoOCTBEHHbIE 3HAYEHHS M COOCTBEHHBIE BEKTOPBI
MaTpPHUIIBL.

Paznen 3. IlpsiMmble M KpUBBIe BTOPOI0 NMOPS/IKA. YpaBHeHHE NPAMBIX M IUIOCKOCTel B
NPOCTPAHCTBE.

Tema 3.1. Paznuunble ciocoObl 3a1aHUs TPSIMOM Ha MIOCKOCTH. Y CJIOBUS MapaJlIeIbHOCTH
U TIEPIEeHIUKYISPHOCTH MPSMBIX.

Tema 3.2. Dnnunc, napabona, runepOosia, UX cBoicTBa U ypaBHeHus. OO1ee ypaBHEHHE
KpHUBOH BTOpOro nopsjaka. [IpuBenenue ypaBHeHUs! KpUBOI BTOPOTO MOPSAIKA K KAHOHUYECKOMY
BUJTY.

Tema 3.3. YpaBHeHuUE NPSAMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE.

Pa3gen 4. KoMmiieKCHbIE YMCJIA M MHOTOYJICHBI

@opMbl 3alUCH, OMEpALMHU HaJ KOMIUIEKCHbIMH uuciamu. @opmyna Myapa. Paznoxenue
MHOTro4JIeHa Ha MHOKUTeIU. OCHOBHAs TeopeMa anreopsl.

Pa3gen 5. DjaeMeHThbI MATEMATHYECKOr0 aHAJIN3A

Tema 5.1. Yncnoas nocienoBaresbHOCTh. [Ipenen 4ncioBoil mociaeaoBaTeIbHOCTH U €0
coiictBa. dyukius. IIpenen ¢pynkuuu. OcHOBHBIE TeopeMbl O mpenenax ¢yHkuuu. IlepBoiii u
BTOpOW 3amedarenbHble mpeaenbl. CpaBHeHHE OECKOHEUHO MalblX W OECKOHEYHO OOBIIMX
BEJIMYMH. DKBUBAJICHTHbIE OECKOHEUHO MaJIble BETMYUHBI.



Tema 5.2. HenpepbIBHOCTh (PYyHKIIMI B TOYKE U Ha MPOMEXKYTKE, TOUKH pa3pbiBa (hyHKIIHH,
uX Kiaccudukaius. ACUMITOTH Tpaduka GyHKINH, UX KiIacCu(PUKaIus, YCIOBHS CyIIeCTBOBAHMS,
METO/bI HaXOXKICHHSL.

Tema 5.3. IlpowsBomnast ¢yHKUH. ['eoMeTpudecknii M MEXaHUYECKHUH  CMBICI
npou3BoaHoi. [IpaBuia nuddepentupoBanus U GOpMyIIbl BEIUUCIEHUS MPOU3BOAHBIX. Tabmuia
MIPOU3BOJHBIX OCHOBHBIX JJIEMEHTapHbIX (yHKUMNA. Bpluncienne npousBOAHBIX (DYHKUUH,
3aJJaHHBIX PA3TUYHBIM 00Pa30M.

Tema 5.4. Jluddepennman. IlpowsBognsie u guddepeHIHATBl  BBICIIUX MOPSIKOB.
[TpuOKeHHBIE BBIYUCICHUS C TOMOIIBI0 AU PEpEHITNATOB.

Tema 5.5. PackpeiTme HeomnpeaeneHHocTeld pasnuuHoro Ttumna. IlpaBuno Jlomurans.
®opmyna Teiinopa Pa3nokeHuss OCHOBHBIX 3JIeMEHTapHBIX (GyHKIHH 1o (opmyne MakiopeHa.
[TpubnkeHHbIe BBIYUCIEHUS C TOMOIIBIO popmyssl Teitnopa.

Tema 5.6. OcHoOBHBIE TeOpeMbl IU(PPEpEeHINATHLHOIO HCYUCICHHS. MOHOTOHHOCTb
byHkMM, sKkcTpeMymbl HeoOxonumble M JOCTAaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKaJbHOTO
skcTpemyMa. VccrenoBanue BeIYKIOCTH rpaduka ¢pynkuuu. Toukn nepernba rpaduka GyHKINH.

Tema 5.7. OOmas cxema uccienoBanusl GyHKIMH U MOCTpoeHus ee rpaduka. CoiicTBa
¢GyHKIUH, HENPEepBIBHBIX Ha oTpe3ke. Hanboubiiee 1 HanMeHbIee 3Ha4eHUsT GYHKIIUU Ha OTPE3KE.

Pa3nen 6. Indpepenunaibuoe ucunciaenne GyHKIUi HECKOJIbKUX MepeMEeHHbIX

Tema 6.1. OyHKIUS HECKOJIBKMX IEepeMeHHBIX. [Ipenen m HempepblBHOCTE. OCHOBHBIC
cBoOWicTBa HemnpepblBHbIX  (yHKimil. YactHele mnpousBoiaHble. IlomHbil  nuddepennuan.
[Ipon3BomHBIE CIIOKHOW (YHKIMM HECKOJBKHX I€PEeMEHHBIX. YacTHBIE MPOU3BOJHBIE U
nuddepeHmansl BeICIINX MopaakoB. Teopema IlIBapua.

Tema 6.2. [IpousBoanas o Hanpasienuto. [ paguent. Kacarenbnas k kpuBoil. KacarenpHas
IUIOCKOCTh M HOpMaib K noBepxHocTH. Popmyna Teitmopa. DkcTpeMyM (QyHKIUM HECKOJIbKUX
nepeMeHHbIX. Heo0Xoaumble 1 10CTaTOUHbIE YCIOBHSI SKCTPEMYMa.

Bropoii cemecTp
Pazjnen 7. UnTerpajibHoe HcUMCIeHUE

Tema 7.1. IlepBooOpa3nas. Heonpenenenuslit UHTErpall U €ro cBoiicTBa. Tabnuia
MHTETPaJIoB OT OCHOBHBIX 3JIEMEHTAPHBIX GYHKLUH. MeTo ] HenoCpeICTBEHHOTO HHTETPUPOBAHUSI.
Meron WHTETpUPOBaHUSA C TIOMOLIBIO 3aMEHBI IIEPEMEHHOM, IIOJABEICHUEM IO 3HaK
muddepenimana. MeToa HHTErpUPOBAHUS 110 YACTSM.

WHuTerpupoBaHue paluoHaIbHBIX ApoOeil HHTErpUpPOBaHUE HEKOTOPBIX BUAOB UPPALMOHATIBHBIX U
TPUTOHOMETPUUYECKHX (YHKLUH.

Tema 7.2. 3agaun, npuBOAsANIME K MOHATUIO ONpPEAEIEHHOrO MHTerpana. OrnpeneseHHbIN
UHTErpall, €ro CBOWCTBA. YCIOBUA HMHTETPUPYEMOCTU. MHTerpas ¢ IEpEeMEHHBIM IPEACIIOM
uHTerpupoBanusi. @opmyna Heiorona — JleiiOHuna. 3aMeHa NEpPEeMEHHOM B ONpeAeNeHHOM
UHTErpae.

[IpunoxkeHus onpeaeseHHOTro HHTErpajia B TEOMETPUN U MEXaHUKe (BbIYHCIICHHE TIIOMaaeH
IUIOCKUX (UTYp, IIMHBI KPUBOM, 00HEMOB.

Tema 7.3. HecoOCTBeHHBIC HHTErpajbl IEPBOTO M BTOPOro poaa (M0 OECKOHEYHOMY
POMEXYTKY, OT HEOTPAaHUYEHHBIX (QYHKIMII Ha KOHEYHOM IPOMEXKYTKE), UX CBOMCTBA.

Tema 7.4. 3agaun, NpUBOAALINE K MOHATUAM KPAaTHBIX W KPUBOJMHEHHBIX HHTErPaJiOB.
JIBOMHON M TPOWHOM HHTErpajibl, UX CBOWCTBA. BbIUMCIIEHHE NBOMHBIX MHTETPAIOB IOBTOPHBIM
WHTETPUPOBAHHUEM.

Tema 7.5. OmnpeneneHue KpUBOJUMHEWHBIX HHTETPAJIOB MEPBOTO M BTOPOro pojaa, HUX
CBOMCTBAa M BbIYMCIEHUS. OIlpenerneHre MOBEPXHOCTHBIX HHTErpajoB, MX CBOWCTBA, INPUMEPHI
BBIUMCIICHMSL.



Pa3nen 8. UucsoBble M PyHKIIHOHAIbHBIE PSIAbI

Tema 8.1. YwucnoBbie psapl. CxomumocTh M cymMmMa psga. HeoOxommmoe ycioBue
cxonumoctu. JleiictBusi ¢ psgamu. CBOWMCTBa YUCIOBBIX PSAAOB. 3HAKOIOJIOXKUTEIBHBIE PSIbI.
I"apmonuyeckuii psj. [Ipuznaku cpaBHeHUS.

MeTo1pl HCcCae10BaHUs CXOUMOCTH MOJIOKUTENBHBIX pAAOB: Npu3Haku [lanambepa, Ko,
WHTETpajbHbIi Npu3Hak Komy.

Tema 8.2. 3nakouepenyrommecs psabl. llpusnak JleiiOHuma. AOGcoitoTHAs M yCIOBHAs
CXOJMMOCTb 3HAaKONEpEeMEHHbIX psaoB. O6001menHbie npu3Haku lanambepa u Komu.

Tema 8.3. Crenennsle psiapl M uX cBoicTBa. Teopema AGens. MHTepBan u paamyc
cxoaumoctu. JuddepeHimpoBanue 1 HHTErpUPOBAHUE CTETICHHBIX PSIOB.

Tema 8.4. Psaypr Teitnopa u Maknopena. YcnoBue paznoxxumoctu GpyHakuuu B psin Teitnopa.
Paznoxxenne HekoTopbix GyHKIMA B psag  Teimopa. IlpuMeHeHHe CTENEHHBIX PSAOB B
MPUOJIMIKEHHBIX BBIYUCICHUSX.

Tpertnii ceMecTp
Pa3nen 9. O0bikHOBeHHbIE U (PepeHInATbHbIE YPABHEHHSA

Tema 9.1. JluddepenumansHple ypaBHEHHs IEepBOro mopsjaka. Bsenenuwe. 3amaum,
npuBozsdne K JudQepeHIanbHbIM YpaBHEHUSM I1epBOro mnopsijaka. OCHOBHbIE IOHSATHUS
OOBIKHOBEHHBIX U (hepeHIaTbHBIX YpaBHEHUI mepBoro mopsaka. IloctanoBka 3amaun Komrm.
Teopema cyiiecTBOBaHMS M €IMHCTBEHHOCTH pemieHus. OOliee W 4yacTHOE pelieHus, oOmui U
YaCTHBIN UHTErpajibl. ['eoMeTpruyecKkuil CMbIC 00ILEro HHTErpaa.

VYpaBHEHUsI C pa3feNsAIOUIMMUCA MEPEMEHHBIMM, OJHOPOJHBbIE IHU(depeHnranbHble
ypaBHEHHsI, ypaBHEHHS B TIOJTHBIX JU(PepeHmranax.

JInnelnHbIe 1.y. IEPBOTO MOPsAKA U ypaBHEHUA bepHysum. Pemenue JIMHEHHBIX ypaBHEHUN
METOJIOM BapHAILIMU ITPOU3BOJIBHON OCTOSTHHOM, METOZIOM Ipou3BeAeHU bepHyiu.

Tema 9.2. JludpdepeHunanbHble ypaBHEHHS BBICHIMX MOPSAKoB. Dopmbl  3amucu
muddepeHManbHOro ypaBHeHus N-ro nopsaka. Oomee u yactHoe pemeHus. [locranoBka 3amaun
Komm, kpaeBoii 3anaun. IHTErpupoBanne METOJOM MOHMKEHUS OPSIKA.

Tema 9.3. JluneitHple omHOpOAHBIE IH(QepeHInaTIbHbIE ypaBHEHHS N — T0 MOpsAKa.
OOue cBoiicTBa pelICHUH JHMHEHHBIX OJHOPOAHBIX AU(p(EepeHIHATBHBIX YpaBHEHMH N — To
nopsaka. l[loHsatue  QyHAaMEHTAaTbHOM  CUCTEMBl  pEHIEHMH  JMHEWHOro  OJHOPOJHOTO
TuQdepeHIMaIbHOr0 ypaBHEeHUs N — ro MOpsJIKa, ee MOCTPOEHUE Uil YPaBHEHUH C MOCTOSHHBIMU
Kod(puimeHTaMu. XapaKTepUCTUYECKOE YypaBHEHUE. BuJ 4acTHBIX pelieHuid JHMHEWHOTo
OJTHOPOJHOTO MG (PEepeHINaTBbHOIO YPaBHEHUSI N — IO MOpPsJKa B 3aBUCUMOCTH OT BUAA KOpPHEH
XapaKTepUCTUUECKOIO YPaBHEHUS.

JIuHeltHble HEOAHOPOIHBIE AU epeHnnanbHble ypaBHEHHS N — IO MOPSIKA C TOCTOSTHHBIMU
koadp¢unmentamu. TeopemMa o0 CTPYKType OOILEro pelieHus Takux ypaBHeHuH. Meron mondopa
YaCTHOTO pelIeHus: (MeToj] HEONpeAeNeHHbIX KOA((UIIMEHTOB) AN Pa3IMYHBIX CIEHUATBHBIX
BHJIOB MPABOM YacTH.

JIuHeliHble HEOTHOPOJHbIE IU(QepeHInaIbHbIe ypaBHEHUS BTOPOro mnopsaka. Merox
BapHalllK MPOU3BOJIbHBIX MOCTOSHHBIX.

Tema 9.4. Kpaessle 3a1aun. 3a1aun Ha COOCTBEHHbIE 3HAYCHHUS.

Tema 9.5. Pemenune nuddepeHnanbHbIX ypaBHEHUN C MEepEeMEHHBIMU KOd((uUIIeHTaMu
Huddepenumansaoe ypaBHeHHe Oinepa. I[IpuMeHeHHE CTENEHHBIX PSAJA0B K WHTETPUPOBAHUIO
muddepeHIMaTbHBIX YPaBHEHUH.

Tema 9.6. Cucrembl OOBIKHOBEHHBIX IU(EpEeHIINATbHBIX ypaBHEHUH. OCHOBHBIE TOHSTHS.
HopMmanbHble cHCTEMbl JIMHEHHBIX OJHOPOJHBIX U HEOJHOPOIHBIX  AU(depeHInaTIbHbIX
ypaBHeHM. PemieHne JHMHEHHBIX OJHOPOJHBIX M HEOJHOPOIHBIX CHCTEM OOBIKHOBEHHBIX
nuddepeHIaTbHBIX YPABHEHUH C TTOCTOSHHBIMU KOAh pHuIeHTamu.



Pa3nen 10. Teopusi BeposiTHOCTE#

Tema 10.1. BBenenue. Dnementsl KomOuHatopuku. [IpaBuia CymMMBl U NPOU3BEICHUS
koMOuHaTopuku. CoequHeHus (pa3MelLeH sl, IEpPEeCTaHOBKHU, COUETAHNU).

[Ipeamer Teopum BeposiTHOCTeH. Buabl  cioyualiHpix — coObiThi.  Kiaccuueckoe,
CTaTUCTHUYECKOE U TEOMETPUYECKOE OIIPEIENICHHs BEPOSATHOCTH MOSIBIEHUS COOBITHS.

Tema 10.2. Anrebpa coObiTuii. TeopeMbl CIOXKEHUST BEPOSTHOCTEH i HECOBMECTHBIX U
COBMECTHBIX COOBITHH, TEOPEMbl YMHOXXEHHUSI BEpPOSATHOCTEH [UIsl 3aBUCHUMBIX U HE3aBHCHUMBIX
coObiTuil. DopMyIibl MOJIHOM BepoATHOCTH, beiieca m bepHymnu. JlokanpHas M MHTErpajgbHas
teopeMsl Jlamnaca.

Tema 10.3. Cayuvaiinpie BenuuuHbl. [lOHSATHE 3aKOHAa pacmlpeAeieHUus IUCKPETHOM
CJlydyaliHOM BeJIMYMHBI U cIOCOOBI ero onucaHus. OCHOBHBIE 3aKOHBI PACHpPEENCHHs TUCKPETHON
CIIy4aifHON BETMYUHBI (TUIIEPTeOMETPUIECCKII, OMHOMHUANBHBIN, pactipenencHue [lyaccona).

Tema 10.4. YucnoBble  XapakTePUCTUKH  JUCKPETHBIX  CIIy4alHBIX  BEIMYMH.
Marematnueckoe OXUIAHUE U JUCIEPCUS CIyYaWHBIX BEIWYMH, MX BEPOATHOCTHBIA CMBICI H
CBOMCTBA.

Tema 10.5. HenpepsiBHble citydalinble BeTUYUHbL. HTErpanpHas GyHKIuUsA pacripeaeacHus.
[TnoTHOCTH BeposiTHOCTEH. CBSI3b MEX/1y MHTETpajabHON (DyHKIMEH pacrnpeneneHus U IIOTHOCTBIO
BEpPOSTHOCTEW. MaTeMaTuuecKoe 0KUIAHNE U JUCIIEPCUS HEIPEPBIBHOM CIIy4alHOM BEJIMYHHBI.

OcCHOBHBIE 3aKOHBI PACIPEAEICHUS HENPEPBIBHBIX CIIyYallHBIX BEJINYMH. PaBHOMEpHBIN,
IIOKa3aTeNIbHBIA  3aKOHBL. HoOpManpHBIM 3aKOH pacnpenenceHus. BepoATHOCTs  nonagaHus
HOPMAJIbHO PAclpeAcICHHON CllydallHOW BEJIWYMHBI Ha IPOU3BOJIbHBIA KOHEYHBI MHTEpBal, Ha
WHTEpBaJl, CAMMETPUYHBIN OTHOCUTEIBHO CpeHero 3HaueHus. [IpaBmiio tpex curm.

Tema 10.6. IlpenenbHble Teopembl Teopuu BeposiTHocTed. HepaBencTtBo UYeOslimiesa.
Teopema YeOrimea. Teopema bepuyinnu. LlenTpanbnas npenenbHas Teopema.

Tema 10.7. J[IBymepHas ciydaiiHas BeJIMYMHA. 3aKOH pacIpelesieHusi JABYMEpHOU
ciy4aiiHOM BenuuuHbl. OyHKIUS pacnpeaencHus. BeposTHOCTh nmonanaHus B 33aHHYI0 00JacTb.
JIByMepHasi IUIOTHOCTb BEPOSTHOCTH, €€ CBOWMCTBA. 3aBUCHMBIE W HE3aBUCHUMBIE CIIy4alHbIE
BeIMurHbL. KoppensiuoHHble MOMEHTBHI.

Pa3zgen 11. MareMaTnuyecKkas CTATHCTHKA

Tema 11.1. OcHoBHblE 3ajauyd MaTEeMaTUYECKOM CTATHUCTUKU. BBIOOpOYHBIM MeTo.
['enepanbHass COBOKYMHOCTh M BbIOOpKa. Tumbl BbeIOOpok. CTaTHCTHUECKOE pacHpeieseHue
BbIOOpKHU. [locTpoeHune smnupuyeckoil (YHKIUU pacupeleneHus BbIOOPKH, IIOJIUTOHA U
TUCTOIPaMMBbl OTHOCUTENIBHBIX YacTOT.

Tema 11.2. ToueuHble OLIEHKH NapaMeTPOB pacmpeneneHus. TpeOoBaHUS K OICHKAaM:
HECMEIICHHOCTb, COCTOSITEIbHOCTh, A(PQHEKTUBHOCTb. BpiOopouHas cpeanss. Bwibopounas u
UCIpaBJIEHHAs JMUCIEPCHH. YTPOUICHHbIE METOAbl pacyeTa CTATUCTHUUYECKUX XapaKTEPUCTUK
BBIOOPKH.

WnuTepBanbHble OLleHKH. JloBepUTENbHBIA MHTEpBA JUIsI MAaTEMaTHUECKOrO OXKHMJIAHUS MPU
M3BECTHOM CPEIHEM KBaJpaTHUECKOM OTKJIOHeHHH. Pacnpenenenune CrbroneHTa. Jl0OBEpUTENBHBIM
MHTEpBaJ U1 BBIOOPOYHOM CpeHel Mpu HEU3BECTHOM CpEIHEM KBaJIpaTHYECKOM OTKJIOHEHHH.
Crnyyaii Masioif BHIOOpKH

Tema 11.3. [IpoBepka npaBaonoaodus craructuyeckux runores. [ToHATHS cTaTHCTHYECKOM
TUIOTE3bl (MPOCTOW M CIOXKHOM), HYJIEBOH M KOHKYPHPYIOIIEH THUIOTE3bl, OMIMOOK MEpBOro U
BTOPOTO POJa, YPOBHS 3HAUMMOCTH, CTATUCTUYECKOTO KPUTEPHs, KPUTUYECKON oOnactu, obiactu
OpuHIATHS Tunoressl. Kpurepuii XZ IIupcona. IIpoBepka rumore3sl O HOPMAJIBHOM 3aKOHE
pacrpezeneHusl.

Tema 11.4. DneMeHTHl KOPPEISLIMOHHOTO U perpeccHoHHOro aHanuza. OmpeneneHue
MapaMeTpOB JIMHEHHON CpeIHEKBAAPATUUECKON PErPECCU METOIOM HAUMMEHBIITUX KBaJApPaTOB.



5. OﬁpasoBaTeﬂbele TEXHOJOI'MU, MIPUMECHACMBIC IIPH OCBOCHUHU JUCHUIIJIMHBI

Metoauka npenoaaBanys JUCHMILIMHBL «MaTtemMaTHKa» U peanu3anusi KOMIIETEHTHOCTHOIO
[0JIX0/JIa B M3JIOKEHUU M BOCIIPUATUU MaTepuaia MpeayCcMaTpUBaIOT UCIIOJIb30BaHHUE CIIEAYIOLINX
AKTUBHBIX WM HWHTEPAKTHBHBIX ()OpPM NPOBENEHHs TIPYNIOBBIX, WHAMBUIYAIbHbIX, ayAUTOPHBIX
3aHATUI B COYETAHWU C BHEAYTUTOPHOH paboToil ¢ 1enplo (OPMHUPOBAHUS U Pa3BUTHS
Ipo¢eCCHOHATIBHBIX HAaBBIKOB 00yYarOIUXCA:

® 3amMTa ¥ MHIUBUAYAIHbHOE 00CYX/IEHUE BBHIIOIHIEMBIX ITAOB PACYETHO-TpaPUIECKUX

pabor ;
®  [IPUBJICYEHUE JIYUIINX CTYACHTOB K KOHCYJIbTUPOBAHUIO OTCTAIOIIHUX.
® [IOJrOTOBKA, IIPeACTaBICHUE U OOCYXK/IEHUE ITPE3CHTALUI Ha CEMUHAPCKUX 3aHATUSAX;
e OpraHu3anUs ¥ TPOBEACHHWE TEKYIIEr0 KOHTPOJS 3HaHUH CTYICHTOB B (hopme
OJTaHKOBOTO TECTUPOBAHUS;

® I[IPOBEICHUE WHTEPAKTUBHBIX 3aHATHA IO IpOLEAype IOATOTOBKM K WHTEPHET-
TECTHPOBAHUIO Ha caiirax: i-exam.ru, fepo.ru;

® UCNOJB30BAHUE MHTEPAKTUBHBIX (POPM TEKYIIETO KOHTPOJIS B (hopMe ayIUTOPHOTO U
BHEAy/IUTOPHOTO UHTEPHET-TECTUPOBAHUS;

® HTOTOBBIM KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE 110 MaTEMATHKE C Y4ETOM Pe3yJIbTaTOB
BBINOJIHEHUS] CAMOCTOSITEIbHBIX PaloT.

VYienbHbIl Bec 3aHATUI, NPOBOAMMBIX B HHTEPAKTUBHBIX (OpMax, OINpPEAETeH IJIaBHON
LEeNbI0  00pa3oBaTeNbHOM  MPOrpaMMBbl, OCOOCHHOCTBIO KOHTHHIEHTAa OOydarouMxcss U
COJIep’)KaHWEM JUCHUIUTMHBI «MareMatuka» W B meloM mo aucnuiimHe cocraBimsser 30 %
ayJUTOPHBIX 3aHATHH. 3aHATHS JEKLHMOHHOIO THMA cOCTaBIAIOT 42 % 0T oObeMa ayAMTOPHBIX
3aHIATHH.

. OueHoYHbBIE CPeICTBA ISl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH, TPOMEKYTOYHOMH aTTecTaluu
10 UTOTaM OCBOCHUS JUCIHHUILIMHBI U Y4eOHO-MeTOoAN4YecKoe odecneyeHue CaMoCTOATeIbHOM
PadoThI CTY/ICHTOB

B mpornecce 00yueHust Ha IEPBOM M BTOPOM KypcaxX MUCHOJIb3YIOTCS CIEAYIOLINE OIICHOUHBIE
(GopMBl  caMOCTOSITEIbHOM pabOThl CTYJIEHTOB, OIICHOYHBIE CpEACTBAa TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTHU M ITPOMEKYTOUHBIX ATTECTALMM:

B IIEPBOM ceMecTpe
- TpPH pacueTHO-TpadguIecKue padoThl.

PacuerHo-rpadguyeckasi padora Nel no JJMHeHHOM M BEKTOPHOMH ajredpe M aHAJIMTHYCCKOM
reoMeTpHu.
Kpatkoe copeprkanue u 3Tansl pacueTHO-TpapuuecKoil paboTh:
e Pemenue cucreM TuHEHHBIX anreOpandeckux ypaBHeHH Mmetogamu ['aycca, Kpamepa u
00paTHON MaTpHUIIBI.
e Bekropsl, nelicTBus Haa BekTopamu. CKalsIpHOE, BEKTOPHOE, CMEILIAHHOE TPOU3BEACHMUS
BEKTOPOB.
e [Ipsmble u kpuBbIE BTOpOro nopsiika. [Ipsmele 1 IIOCKOCTH B TPOCTPAHCTBE.

PacuyerHo-rpadguyeckas padora Ne2 mo MaTeMaTH4eCKOMY aHAJIH3Y.
Kparkoe copeprkanue 1 3Tamsl pacyeTHO-rpapuueckoil paboThl:

e [lpenen 4McI0BOI MOCIEAOBATEILHOCTH, IPEET (PYHKIIUH.

e lccnenoBanue pyHKIMHU HAa HETIPEPHIBHOCTb.

e BrIuncieHne MPOU3BOIHBIX (YHKITUH.



e UccnenoBanue GyHKIIMH, TOCTPOCHUE TPAPHUKOB.

PacyeTrHo-rpaduueckas padora Ne 3 mo GyHKIUAM HECKOJBKHUX MepeMeHHbIX.
Kpartkoe coznepkanue pacyeTHO-rpaduieckoil paboThl:
e OyYHKIHMH HECKOJIBKUX MEPEMEHHBIX.
e YacTHble npousBoaHbIe. [[pon3BOAHbBIE OT CIIOKHBIX (DYHKIIUH.
e [IpousBoaHas Mo HAMPABICHUIO U TPATUEHT. DKCTPEMYM (PYHKIIMU JBYX NEPEMEHHBIX.

Bo BTOpOM cemecTpe
- IBe pacuyeTHO-TpaduvecKkue padoThbl.

PacyerHo-rpaduueckas padora Ne 4 mo HHTErpajibHOMY HCUYHMCJIEHUIO.
Kpatkoe copeprkanue u 3Tarbl pacueTHO-rpaduueckoil padoThl:
e MeToabl HHTETpUpPOBaHUS. Boyriciienne HeonpeIeIeHHbIX HHTETPaIoB.
° HpI/IJIO)KeHI/Iﬂ OIMPCACIICHHBIX UHTCTPAJIOB. I/ICCJIGIIOBaHI/Ie CXOJUMOCTHU HECOOCTBEHHBIX
HHTETPAIIOB.

PacueTrHo-rpaduueckas padora Ne 5 mo psizam.

KpaTkoe conep:xanue u 3Tarbl pacueTHO-rpaduueckoil padoThl:
e lccnenoBaHue CXOJUMOCTH YHCIOBBIX PSIJIOB.
e lccnenoBaHue CXOUMOCTH CTEMEHHBIX psAoB. Pa3noxenue QpyHKIMA B CTEIEHHBIE PAIbI.
e Pasnoxenue B psag Oypbe nepHOANIESCKUX U HETTEPHOINICCKUX (HYHKITUH.

B Tpernem cemecTpe
- TP pacyeTHO-TpauyecKue padoThl.

PacueTHo-rpadmuyeckas padora Ne 6 no nuddepeHuHATBHBIM YPABHEHUSIM.
Kpartkoe conepkanue pacueTHo-rpaduieckoil paboThl:
e Meronsl pemienuit 1uppepeHIaTbHbIX YpaBHEHUH IEPBOro MOpsIKa pa3IMyHOrO THIIA.
e  Meroasl pemennit nuddepeHITnaTbHBIX YPABHEHHI N-T0 MOPSAKa Pa3IuIHOr0 TUIIA U
CUCTEM.

PacueTHo-rpadmuueckas padbora Ne 7 mo Teopuu BeposiTHOCTEIA.
Kpartkoe conepkanue pacueTHo-rpadpuieckoil paboThl:
e Omnpenenenne BEPOATHOCTEH CITYYalHBIX COOBITHIA.
e Ormpenenenue 3aKOHOB paclpeieeHUs AUCKPETHBIX U HEMPEPBIBHBIX CIyYalHbIX BEIMYUH
N X YUCJIOBBIX XapPaKTCPUCTUK.

PacueTHo-rpadmuueckas padora Ne 8 mo MmaTreMaTH4eCKOi CTATHCTHKE.
Kpatkoe conepxanune pacueTHO-TpaduuecKoi paboTHI:
e TlocTpoeHue SMIUpUYECKON (PYHKIIUHU pacrpeieleHus: BBIOOPKH, TOJUTOHA U TUCTOIPaMMBbI
OTHOCHTEJIbHBIX YacTOT.
e Pacyer CTaTUCTHYECKUX XaPAKTEPUCTHK BEIOOPKH.
e [locTpoeHue IMHNN PErpeccuu U OrpeeaeHre BHIOOPOYHOro Kod(duiineHTa Koppensuuu.

OLeHOYHBIE CPENICTBA TEKYIIEro KOHTPOJS YCHEBAEMOCTH BKIIOYAIOT KOHTPOJIbHBIE BOMPOCHI U
3amanusi B popMe OJIAHKOBOTO TECTUPOBAHUS 1T KOHTPOJISI OCBOCHHSI OO0YUYAIOIMIUMHUCS Pa3/IeioB
JUACHUIUINHBL, ipueM PI'P.

OO6pa3ipl TecTOBBIX 3amaHuii, 3agaHuii PI'P, KOHTpPOJBHBIX BOMPOCOB W 3aJaHUM IS
MPOBEJICHUS TEKYIIEr0 KOHTPOJIIS, IK3aMEHAIMOHHBIX OMIIeTOB MpuBeaeHbI B [Ipunoxxenuu 2.

10



6.1. ®oHJ OLIEHOYHBIX CPEACTB I/ MPOBEIEHUsI MPOMEKYTOUYHOM aTTecTAlNU
o0yYaomuxcs mo Jucuumninne «MaremMaTuka

6.1.1. IlepedyeHbp KOMIETEHIIMI C YKa3aHUEM 3TAIOB UX (OPMHUPOBAHUSI B TIPOIIECCE OCBOCHUS 00-
pa30BaTEIbHON IIPOrPaMMBIL.

B pe3ynbraTe 0CBOCHUS TUCIUTUTMHEI OPMHUPYIOTCS CIICAYIONINE KOMIICTCHIIUN

Kon B pe3ysbTarte ocBoeHus1 00pa30BaTeJbHON MPOrpaMMbl 00y4aKOIUICSA
KOMIIeTeHIIUH A0JIZKeH 00J1a1aTh
OIIK-1 TOTOBHOCTBIO UCIOJIB30BaTh (PYHAaMEHTAIbHbIC OOIEHH)KEHEPHbIE 3HAHUS
[K-3 TOTOBHOCTBIO HCIOJIH30BATh (PU3UKO-MATEMAaTUUECKUI ammapar JJsl peIeHus
3ajjay, BO3HUKAIOMIMUX B X0J1€ MPO(HECCHOHAIBHOMN NESITEIbHOCTH

B npomuecce ocBoeHusi 00pazoBaTeNbHON MPOTrPaMMbl IaHHBIE KOMIIETECHIIMU, B TOM YHCIIE
UX OTHENIbHBIE KOMIIOHEHTHI, (OPMHUPYIOTCS TMOSTAlHO B XOJE OCBOCHHUS OOYYarOIIUMUCS
JMCUUILIMH (MOJYyJIei), IPaKTUK B COOTBETCTBUH C Y4eOHBIM IIAHOM W KaJeHJapHBIM Tpadukom
yueOHOro rnpoiecca.

6.1.2. Onucanue moka3sartejeil 1 KpuTepHueB OLIEHUBAHUSI KOMIIETEHIIH i,
(opMHUpYeMBIX 10 HTOTaM OCBOEHUSI TMCHHUIJIMHbBI, OMUCAHNE IITKAJ

OIlCHUBaAHUA

[Toka3zaTenem OIEHMBAHUSI KOMIIETEHIIMI HA Pa3IMYHBIX dTarmax ux (GOpMUpOBAHHS
ABJISICTCA JOCTHXKEHHE 00yUaroIMMUCS MJIAHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS MO AUCLUILIINHE.

Kputepun onenuBanus

IToka3zaren
2 3 4 5
OIIK-1 roToBHOCTBIO HCNO0JIb30BATH PyHAaMeHTAJbHbIE 001IeMHKEHEPHbIE 3HAHUS
3HATh: OOyuaromuiics OO0yuaromuiics OO0yyaromuics OOyuaromuiics
OCHOBOTIOJIAraroIue JIeMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHPYET JEMOHCTPHUPYET
TEOPETHYECKHUE TIOJTHOE OTCYTCTBHE HETIOTHOE JOCTaTOYHO TIOJTHOE COOTBETCTBHUE
THIOJIO>KEHHS, WM HEJTOCTAaTOYHOE COOTBETCTBHE rITyOOKHe 3HaHUS 3HaHUI IKOHOMHKO-
peyCMOTPEHHBIE COOTBETCTBHE 3HAHWH | 3HAHWHU MpOrpamMme: | SKOHOMHKO- MaTeMaTHYECKHX
IporpaMMon 9KOHOMHKO- JIOITyCKalOTCS MaTeMaTHYECKIX MOJIeJIeH, JIOTUYHO U
JUCHIUIUIMHBIL, POJTb U | MaTeMaTHYeCKUX omuoKH, MoJIeNiel, OTBE4YaeT | apryMEHTHPOBAHHO
3HAYEHUE OCHOBHBIX MoOJIeNIeH: He MIPOSIBIISIETCS Ha BCE€ BOIPOCHI, B OTBEYaeT Ha BCE
3aKOHOB crocoOeH HEI0CTaTOYHOE, TOM YHCIIe BOIIPOCHI, B TOM
€CTECTBEHHOHAYYHBIX | apryMEHTHPOBAaHHO H | ITOBEPXHOCTHOE JIOTIONTHUTENbHEIE. B | uncne
JMCIIMTUINH; MOCJIEe/IOBATENLHO 3HaHHUE TEOPHH, TO ke BpeMsi Ipr JIOTIOJTHUTENBHBIC,
W3JaraTh MaTepHa, cytd MeTozioB. /it | oTBere normyckaer MOKa3bIBAET BBHICOKHIA
HETNPaBUILHO MOJTYYEHUS HECYIIIECTBEHHBIE YPOBEHb TEOPETH-
OTBEYaeT Ha MPaBUIBHOTO OTBETA | MOTPELIHOCTU HIIH YEeCKOH MMOJrOTOBKU
JOTIOJTHUTEIILHBIE TpeOyroTcst JaeT HeJOCTAaTOUYHO
BOIIPOCHI WIIK 3aTPY/- | YTOUHSIOIIUE TIOJTHBIE OTBETHI
HSIETCS C OTBETOM BOIIPOCHI.
yMeThb: ucnonb3oBath | OOyuarommuiics Obyuaromuiics OOyuarommuiics OOyuarommuiics
OCHOBHBIE 3aKOHBI MOKa3bIBAET JEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET
€CTECTBEHHOHAYYHBIX | HEJOCTATOYHOE HETIOJNHOE YaCTUYHOE YMEHHUE [IPUMEHSTD
JMCIUTUINH, METOIbI yYMEHHE IPUMEHSATh COOTBETCTBHE COOTBETCTBHE TEOPUIO K PEIICHHUIO
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MaTeMaTHYeCKOTro 9KOHOMHKO- MpUMEHEHN ] CIIEYIOIINX npejiaraeMbIX 3ajad,
aHaJn3a JUIs pelieHus] | MaTeMaTHUECKHUE 9KOHOMHKO- YMEHUI: MPUMEHSTh | TPABWIBHO M TTOJTHO
(hyHIaMEHTATLHBIX MOJICTTH s OTICHKH MaTeMaTHYECKUX YKOHOMHKO- MPUMEHSITh
OOIIIEHHKEHEPHBIX 3 pexTHBHOCTH MOJIEIICH JIsT MaTeMaTHIECKUE SKOHOMHKO-
3amaq; pe3yIbTATOB OLICHKU MOJIEINTN JUTS OICHKU | MaTeMAaTHYECKHE
JeSTEeIHHOCTH, 3¢ heKTUBHOCTH 3¢ (heKTUBHOCTH MOJIEIIH JUTs OLEHKH
JIOTMyCKaeT rpyonie pe3yabTaTOB pe3yIbTaToOB 3¢ (heKTUBHOCTH
OITUOKY TPU JesTeNIbHOCTU. B JIESATEIILHOCTH. pe3yJIbTaTOB
pEIICHUY 33724 WIN pelIeHnY 3a1a4 YMeHUS OCBOCHBI, JIESATEIILHOCTH.
BOOOIIIE peIICHUS MOTYT COZIEPIKAThCS | HO JIOMYCKAIOTCS CBoboaHO orepupyeT
3aJa4 OTCYTCTBYIOT, rpyObIe OMIMOKH, HE3HAYHUTEIIHHBIC MPUOOPETEHHBIMH
HEIMPaBUILHO MIPOSIBISCTCS OILITHOKH, YMEHUSIMH,
OTBEYaeT Ha HEI0CTaTOYHOE HETOYHOCTH, MPUMEHSIET UX B
JIOTIOJTHUTEITBHBIC yMEHHUE MTPUMEHSITh | 3aTPYIHEHUS MTPH CUTYaIUAX
BOIIPOCHI, CBSI3AHHBIC | TEOPHUIO K PEIICHUIO | PEIICHHU 3a/1a4, He | MOBBIIICHHON
C U3YYaBIINMUCS B MpeIaraeMbIX BIIHMSIONIME HA CJIO)KHOCTH.
Kypce 3ajay. o0t xox
MaTeMaTHYECKIMU pelieHus
METOZIAMH U
MOJIEJISIMU HJTH
3aTPYIHACTCS C OTBE-
TOM
BJIa/IeTh: METOJIaMH O6yuatommuiicst He Ob6yuaromuiicst Oobyuarommuiics OO0yuatommiicst B
MaTeMaTHYeCKOTro BJIaJICeT WU B BJIaJICET METOJIaMH | YaCTUYHO BJaJeeT MOJTHOM 00BEME
aHanm3a u COBEPILEHHO MaTeMaTHYECKOTO METOIaMHU BJIaJIC€T METOIaMH
MO/JICITUPOBAHHUS HEJIOCTATOYHOMN aHam3a u MaTeMaTHYECKOTO MaTeMaTHYECKOTO
(hyHIaMEHTATBHBIX CTCIICHHU BJIaJICCT MOJICIIMPOBAHMUS TIPH | aHAIN3a U aHanm3a u
OOIIEHHKEHEPHBIX. METOaMHU OLICHKE MOJICIMPOBAHHUS TIPU | MOJICITUPOBAHMUS TIPU
MaTeMaTHYECKOTO 3G GEKTUBHOCTH OIICHKE OIICHKE
aHalm3a u pe3yNIbTaToB 3P PEKTHBHOCTH 3 PEKTHBHOCTH
MOJICIMPOBAHUS TIPU | JACATEILHOCTH B pe3yJIbTaTOB pe3yibTaTOB
OLICHKE HETIOJIHOM 00beMe, | NIeSTeTbHOCTH, JIEeATSIIBHOCTH,

3¢ hekTUBHOCTH
pe3yNIbTaToB
JeSITEIbHOCTH

JIOIMYCKAOTCs
3HAUYUTEIbHbIE
OIHOKH,
TIPOSIBIISIETCS
HEI0CTaTOYHOCTh
BIIAJICHUS
MaTeMaTHUYECKON
TEXHUKOM,
HCIIBITHIBACT
3HAYHUTEITHHEIE
3aTPYAHCHIS IPH
NIPUMEHEHUHU
HaBBIKOB B HOBBIX
CUTYalUsIX.

HaBBIKU OCBOCHBI,
HO JIOITyCKaOTCs
HC3HAYUTCIIBHBIC
OIIMOKH,
HETOYHOCTH,
3aTpyIHEHUS U
AHAIIUTUYECKUX
onepanusix,
IIEPEHOCE YMEHUI
Ha HOBBIE,
HECTaHIAPTHBIC
CUTyaluHu.

CBOOOHO TIPUMEHSET
MOJIyYCHHbIEC HABBIKU
B CUTYalMsIX
MOBBIIIIEHHOM
CIIOKHOCTH.

ITIK-3 roToOBHOCTHI0 HCTI0/IB30BATh (U3NKO-MaTeMaTHUYECKHUIl annapar s peleHus 3a1a4,
BO3HHUKAKOIINX B X0/1e NPOdeCCHOHAIBbHOM 1eATeJIbHOCTH

3HATh: OCHOBHBIC
IMOJIOKCHUA

MaTEMaTHKHU u
BO3MO>XKHOCTHU nux
HCII0JIb30BAHUA JUIA

OO0yuaromuiics
JEMOHCTPUPYET
TIOJTHOE OTCYTCTBHE
WJIM HEJOCTATOYHOE
COOTBETCTBHUEC 3HAHMI

OO0yuaromuiics
JEMOHCTPUPYET
HEIIOIHOE
COOTBETCTBHE
3HAHWI OCHOBHBIX

OOyuatomuiics
JIEMOHCTPHUPYET
JIOCTaTOYHO
IyOOKHUe 3HAHUH
OCHOBHBIX

OO6yyaroruics
JIEMOHCTPUPYET
IIOJIHOE€ COOTBETCTBHUE
3HAaHUHA OCHOBHBIX
MOJIOKCHUH
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pelieHust 3aj1ad,
BO3HHMKAIONIUX B XO/I€
poheCCUOHANTBHOMN
JIeSITCIIbHOCTH;

OCHOBHBIX
MOJIOXKSHUM
MaTeMaTUKH U
BO3MOKHOCTH UX

MOJ0KCHUH
MaTEMAaTHUKH U
BO3MOKHOCTH UX
HCIIOIB30BaHMS IS

MTOJIOKCHUH
MaTEeMAaTHUKH U
BO3MOKHOCTH UX
HCII0JIL30BAHMS JIsT

MaTeMaTHKH U
BO3MOXHOCTH UX
HCTIOIb30BAHMS IS
peleHus 3aa4,

WCTIONB30BAHUS JJIst pelueHus 3aaad, peleHus 3aaad, JIOTHYHO U
peleHus 3a1aq: He MIPOSIBIISICTCS OTBEYaeT Ha BCE apryMEHTUPOBAHHO
crocobeH HEZ0CTaTOYHOE, BOTIPOCHI, B TOM OTBEYaeT Ha BCe
apryMEHTHUPOBAHHO U | TTIOBEPXHOCTHOE qHUCIIe BOTIPOCHI, B TOM
MOCJEeI0BATENILHO 3HaHHE TEOpHH, JOTIONTHUTENbHBIC. B | uncne
M3JIarath MaTepual, cyTu MeTooB. J{nst | TO ke BpeMs mpu JTOTIOTHATETbHEIE,
HEIpPaBUIHLHO TIOJTyYeHUS OTBETE JOITyCKaeT MTOKAa3bIBaeT BEICOKHUN
OTBEYAET Ha MPaBUIBHOTO OTBETA | HECYLICCTBEHHBIE YPOBEHb TEOPETHU-
JOTIOJTHUTENILHBIE TpeOyroTcs MOTPEIIHOCTH HIIH YEeCKOH MMOJrOTOBKU
BOTIPOCHI WM 3aTPYA- | YTOYHSIONINE JTaeT HEJOCTATOYHO
HSIETCS C OTBETOM BOIPOCHI. MIOJIHBIE OTBETHI

yMeTh: HUCIONb30BaTh | OOy4aromuiics OOyuaromuiics OO0yyaromuics OO0yyaroruiics

¢uzuko- IIOKa3bIBACT JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET

MaTeMaTHYeCKUit HEZ0CTaTOYHOE HETOITHOE YaCTHYHOE YMEHUE | YMEHHE

ammapart Uil pellieHHus | YMEHHUE HCITONIb30BaTh | COOTBETCTBUE HCIIOJIE30BaTh WCIIONIE30BATh

3a7a4, BO3HHKAOMMUX | (QH3HUKO- YMEHUHI ¢buznKo- ¢duznKo-

B X0Jle | MaTeMaTUYECKHI HCIIONb30BaHUS MaTEeMaTUYECKUN MaTeMaTUYECKUN

npohecCHOHATBHOMN amnmapar, IOIyCKaeT (hnzuko- arnmapat. Y MeHus anmapat. CBoOOTHO

JEATENbHOCTY; rpyOble OIIMOKY MPH | MAaTEeMaTHYECKOTO OCBOEHBI, HO olepupyer
pelleHnH 3a/1a4 WK anmapara. B JIOITyCKAI0TCS npuoOpeTeHHBIMH
BOOOIIIE pemeHMs penieHny 3aaa4d HE3HAYHUTEIHHBIE YMEHHSIMH,
3aJa4 OTCYTCTBYIOT, MOTYT COZIEPKaThCs | OIMINOKH, MPUMEHSET UX B
HENIPABUIBLHO rpyObIe OIIMOKH, HETOYHOCTH, CUTYyalUsIX
OTBEUaeT Ha MIPOSIBIISIETCS 3aTpyIJHEHHS TTPH MTOBBIIIICHHOH
JIOTIOJTHUTEITbHBIE HEJ0CTaTOYHOE pelIeHny 3a1a4, HE | CJIO0KHOCTH.
BOIIPOCHI, CBA3aHHBIC YMCHHUE TPUMCHATH BJIMSIONIUE HA
C U3y4YaBIINMHUCS B TCOPHIO K PELICHHIO | oGuuii X0
Kypce MpeIaraeMbIx pelenns
MaTeMaTHYECKIMU 3ajay.

METOJaMH U
MOJIETISIMU HITH
3aTPYIHSETCS C OTBE-
TOM

BJIa/IeTh: METOJIaMH O6yuatommuiicst He Ob6yuaromuiicst Oobyuarommiics OO0yuaromuiics B

UCTIOJIb30BaHHUS BJIaJICeT WU B BJIaJICET METOJIaMH | YaCTUYHO BJaJieeT MOJTHOM 00BeEMe

¢uzuko- COBEPILIEHHO HCTOJIb30BaHUS METOaMHU BJIaJIe€T METOIaMH

MAaTEMATUYCCKOI'O HeIIOCTaTO‘IHOﬁ (1)I/I3I/IKO' HUCIIOJIb30BaHUA HCIIOJIb30BaHUA

ammapara Juist CTETICHHU BJaJIeeT MaTeMaTHIECKOTO ¢buzmnKo- ¢buzmnKo-

peleHus 3aad, METOAaMHU amnmapara B MaTeMaTHYECKOTr0 MaTeMaTHYECKOT0

BO3HMKAIOLINX B XOJ€ | MCIOJBL30BAHUS HENOJHOM 00beMe, | ammapaTa, HaBbIKH anmapara, CBOOOJHO

podeCcCHOHATEHOM ¢huzuko- JIOTTYCKAIOTCS OCBOCHBI, HO MIPUMEHSIET

JCATCIIBHOCTH. MaATEMATHYCCKOI'O 3HAYNUTCIIbHBIC JO0IIyCKarTCA IMMOJTY4YCHHBIC HABBIKU
ammapara omuoKwy, HE3HAYUTEIIbHbIE B CUTYyaLlUsIX

NIPOSIBIIAETCS OIINOKH, MOBBIILICHHON
HEJIOCTATOYHOCTh HETOYHOCTH, CJIO)KHOCTH.
BIIQJICHUS 3aTpyIHEHUS TIPU

MaTeMaTHYECKON AHATUTHYECKUX

TEXHUKOM, orepanusx,

UCTBITHIBAET nepeHoce yMeHui

3HAYHUTENbHBIC Ha HOBEIE,
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3aTpyJHEHHS MIPH HECTaHIapTHBIE
MPUMCHCHUHU CUTyaIuH.
HAaBBIKOB B HOBBIX
CUTYaIHSIX.

[IIxana oneHuBaHKs pe3yIbTaTOB IIPOMEKYTOUHOM aTTECTALUU U €€ OIIUCaHUE:

®opMa NPOMEKYTOYHOM ATTECTALMM: 3a4eT.

[TpomexyTouHas arrecTamnusi o0ydaronmxcs B popme 3a4éra MPOBOAUTCS MO Pe3yabTaTaM
BBIMIOJTHEHHSI BCEX BHUIOB y4eOHON pabOThl, MPEAYCMOTPEHHBIX YYE€OHBIM IUIAHOM MO JaHHOM
JUCLUIUIMHE, IIPU 3TOM YUYHTBIBAIOTCS PE3YJbTAThl TEKYLIETO KOHTPOJS YCIIEBAEMOCTH B TECUCHHUE
cemectpa. O1leHKa CTETIeHU JOCTUKEHHS 00YJarOIMMHUCS IJIAHUPYEMBIX Pe3yIbTaTOB 00yUEHUs 0
JUCLUIUIMHE TPOBOJUTCS TMPENOJABATENIEM, BEAYLIIMM 3aHATUA MO JUCUUIUIMHE METOJA0M
sKcnepTHON oueHku. [lo uroram npomMexyToyHOM aTTecTauuyd MO AUCLUIUIMHE BBICTaBISETCA
OLICHKA «3aYTEHO» HJIH «HE 3aU4TCHOY.

K nmpomexxyTouHO# aTTecTanuu OMYyCKalTCS TOJbKO CTYACHTHI, BHIIIOJIHUBLINE BCE BUbI
y4ueOHON paboThl, MPEIyCMOTPEHHbIE paboyel mporpamMMoil mo aucuuiuinHe «MareMaTtuka» —
(TIpoILIM MPOMEKYTOUYHBIN KOHTPOJIb, BBIMIOJIHIIN pacyeTHO — rpaduueckue paboThl.)

HIxkana
Onucanue
OllCHUBAaHUSA

BoinonHensl Bce 00si3aTesibHbIC YCJOBHS MOATOTOBKHM CTYIEeHTa K
NMPOMEKYTOUYHOM aTTeCTAlllH, npeoycmMompeHHvle npocpamMmou
Ooucyunnaunsl. CTYAEHT JI€MOHCTPUPYET COOTBETCTBUE 3HAHUU, YMEHH,
HAaBBIKOB  MPUBEACHHBIM B  TaOMMIAX  IOKa3aTelsiM, OIepUpyeT

3a4yTeHo NpUOOPETEHHBIMUA 3HAHUSMH, YMEHHUSMH, HaBbIKAMHU, NPHUMEHSET HX B

CUTYallUsX TOBBIIIEHHOW CJIOXHOCTH. [Ipy 3TOM MOryTr OBITH OMYILIEHBI
HE3HAUUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHMS INpH aHATUTHUYECKHX
Oomnepanusax, IEepeHOoce 3HaHUM M YMEHHM Ha HOBbIE, HECTaHAAPTHHIE
CUTYaLUH.

He BbllonHEeHB! 00513aTe/IbHBbIE YCJOBHS NOATOTOBKH CTYAEHTa K
NMPOMEKYTOYHOM aTTecTalMu, npeodycmompeHHbie npocpammou
oucyunaunst, WJIN CTyneHT 1eMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUH,
He 3a4TeHO | ymeHmii, HABBIKOB NPHUBEIECHHBIM B TaOJMIIaX IMOKA3aTeNsAM, JOMYCKAIOTCS
3HAYMUTENIbHBIE OIIMOKH, MPOSIBISETCS OTCYTCTBUE 3HAHUM, YMEHHM, HABBIKOB
10 psAy MoKa3areneH, CTyIeHT UCIBITHIBAET 3HAYUTEIbHbIE 3aTPYIHEHUS TPU
OTIEPUPOBAHUM 3HAHUSMHU U YMEHUSIMU TIPU UX TTEPEHOCE HA HOBBIE CUTYAIHUH.

®opmMa NPOMEKYTOYHOH aTTECTALMHU: IK3aMEeH

[Ipomexyrounas arrectanus oOyyaroumxcs B (QopMe 5K3aMeHa MPOBOAMTCA 10
pe3ysbTaTaM BBIMOJIHEHUS! BCEX BUJOB yuyeOHOM paboThl, MPeayCMOTPEHHBIX YUE€OHBIM IIAHOM IO
JTAHHOW NHCUUIUIMHE, TPU 3TOM YYUTBIBAIOTCS PE3YyJIbTAaThl TEKYIIEro KOHTPOJIS YCIEBAEMOCTH B
TedeHue cemectpa. OLEHKa CTENEHH JIOCTHKEHHUS OOYy4aroIMMHCS IJIAHUPYEMBIX Ppe3yIbTaToB
o0ydeHHs MO JTUCHUIUIMHE MPOBOJWUTCS MpErojaBareieM, BEOyLIIUM 3aHATUS MO JUCIUILINHE
METOJIOM D3KCHEPTHOM oueHku. [lo wuToraM mNpOMEX)yTOYHOM AaTTECTAlMM MO JUCLUILINHE
BBICTaBIISIETCS OLIEHKA «OTJIMYHO», «XOPOLIO», «yIOBIETBOPUTEIBHO» HIIU
«HEYAOBIETBOPUTEIBHOY.
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HIxaJjia oneHUBaHUA

Onucanue

O1ianyHo

Brinonnenst Bce o00si3aTesibHbIE YCJAOBUSI MOATOTOBKH
CTYJA€HTA K NMPOMEeKYTOUHOI aTTeCTALUM, 1Pe0yCMOMPEHHbLE
npocpammou OUCYUNTUHBL. CryneHnt JEMOHCTPUPYET
COOTBETCTBME 3HAaHWM, YMEHHI, HAaBBIKOB IIOKa3aTEJsIM,
MPUBEJICHHBIM B Ta0JIMIIaX, OIMEPUPYET MNPUOOPETCHHBIMU
3HAaHUSIMU, YMEHUSIMH, HABBIKAMU, MPUMEHSAET UX B CUTyaLHUsIX
TOBBIIICHHOW CJIOXKHOCTH. [Ipu 3TOM MOTYyT OBITH JOMYIIEHBI
HE3HAYUTENIbHbIC OIMOKH, HETOYHOCTH, 3aTPYAHCHUS MPH
MEePEeHOCe 3HAHUM U YMEHUI Ha HOBBIE, HECTAaHAAPTHBIC 3a1a4H..

Xopomo

Brinonnenslt Bce o00si3aTesibHbIE YCJAOBUSI MOATOTOBKH
CTYJA€HTA K MPOMEeKYTOUHOI aTTeCTAlUM, NPe0yCMOMPEHHbLE
npocpammou OUCYUNTIUHDL. CryneHnt JEMOHCTPUPYET
COOTBETCTBME 3HAHHMI, YMEHHI, HAaBBIKOB IIOKa3aTEJsIM,
MPUBEACHHBIM B TaOmuIaX, OMNEPUPYET MPHUOOPETEHHBIMU
3HaHUSIMU, YMEHUSIMH, HaBbIKaMH. B TO ke BpeMs mpu OTBeTE
JIOMYCKAaeT HECYIIECTBEHHbIE MOTPEUNIHOCTH, 3aJauyM PEIaeT C
HEJI0YE€TaMM, HE BIUSIONIMMHI Ha OOLTUH XOJ] pelIeHUs

Y 10BIETBOPUTETILHO

BrimonHens Bce 00fi3aTesibHBbIE YCJAOBUSI TMOATOTOBKH
CTYJA€HTA K MPOMEeKYTOUHOI aTTeCTALUM, 1Pe0yCMOMPEHHbLE
npocpammou OUCYUNTIUHDL. CryneHnt JEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHHI, HAaBBIKOB IIOKa3aTEJsIM,
MPUBEACHHBIM B Ta0NuIaX, OMEPUPYET MNPUOOPETEHHBIMHU
3HAHUSIMU, YMEHUSIMU, HaBbIkaMu. Ho moka3bIBaeT Heriyookue
3HaHUSA, TPU OTBETE HE [OMYyCKaeT TPYyObIX OIMUOOK WM
MPOTHUBOPEYUH, OJHAKO B (HOPMYTUPOBAHUU OTBETA OTCYT-
CTBYET JOJDKHAs CBS3b MEXAY AaHAJIW30M, apryMEHTaluueu u
BBIBOJIAMH, B PEIICHUM 3a/ad MOTYT COJepKaThCsi TpyObIe
ommOKu. [l ToNydeHus TMpaBUIBHOTO OTBETa TpedyroTcs
YTOUHSIOIINE BOITPOCHI

HeynosnerBopurensHO

He BbmonHeHs! o00si3aTejbHBIC YCJIOBHSI MNMOATOTOBKH
CTYIEHTAa K MPOMEeKYTOYHON aTTeCTaAlMM, npedycMOmpeHHble
npocpammott  oucyunaunvl, WIIM cTyaeHT JIeMOHCTpUpPYET
HEINOJIHOE  COOTBETCTBME  3HAHWM,  YMEHHUH,  HaBBIKOB
MPUBEACHHBIM B TaOMUIax, JOMYCKAIOTCS 3HAYUTENbHbBIE
OLIMOKH, MPOSBIISETCS OTCYTCTBHE 3HAHUM, YMEHM, HaBBIKOB
M0 psily ToOKa3aTenel, CTYIEHT HCIbITHIBAET 3HAYUTEIbHbBIE
3aTpyJHEHUS PU ONIEPUPOBAHUY 3HAHUSMHU U YMEHUSMHU.

@oH/IbI OLIEHOYHBIX CPEICTB NMPEACTABIEHBI B IPUJIO:KeHHH 2 K padoueii mporpamme.

7. Y4yeOHO-MeToAMYecKoe U HH(OPMALIMOHHOE o0ecniedeHue JUCITUTINHBI

a) OCHOBHAS JIUTEeparypa:

1. TTucemennsrit JI.T. KoHcmekT nexnuii o BeICIICH MaTemMaTHke, 12-oe u3a. M.: Aiipuc-TIpecc,

2013.

15



2. 3yokoB B.I'., JlaxoBckuii B.A., Mapteiaenko A.U., Munocues B.b., [Iymkaps E.A. Kypc
MaTEeMaTHUKH JJI TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. M.: MITY, 2012.

3. Munocues B.b., Mapteinenko A.M., Jlaxosckuit B.A., 3y06koB B.I'. Kypc Bbicmeit
MaTeMaTuku: YdebHoe mocobue. Yacte 1.M.: MI'MY, 2007; Yacts 2.M.: MI'MY, 2007.
Yacts 3. M.: MI'I1Y, 2011.

4. I'mypman B.E. Teopus BeposiTHOCTEH M MaTeMaTudeckas cTatucTuka. 12-e usg. crep. M.:
FOpaiir, 2013.

0) 10MOJIHUTEJIbHAS JIUTEepaTypa:

1. IMuckynoB H. C. uddepennuanbHoe 1 HHTErPaIbHOE UCYUCIICHUS I BTY30B. B 2-X TOMax.

M.: Unurerpan - [Ipecc, 2009.

2. byrpos S1.C., Hukonbsckuit C.M. Briciias matemaTuka: y4eOHHK Ui By30B B 3-X Tomax. M.:
Hpoda, 2009.

3. 3umuna O.B., Kupmios A.1., CanpankoBa T.A. Beiciias maremaruka. M. 2008.

4. COOpHHK 3aja4 MO MaTeMaTHKe sl BTy30B. YueOHoe mocobue. B 4-x wactax. // Ilog pen.
A.B. Edpumosa, A.C. Ilocnienosa. M.: Hayka. 2003-2004.

5. UHTterpanbHoe ucuucieHre (QyHKIUH OJHONM M HECKOJIBKUX IepeMeHHBIX. Teopus mois:
METOJMYECKUE YKa3aHWs M BapUaHThl pacueTHO-rpaduueckux pabor // bomynoB M.A.,
Bbopoauna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Kypc nekumii mo JMHEWHOW anreOpe W aHATMTUYECKOW reoMeTpuu: yueOHoe mocodue. //
Kynpssues b.IO., Matsam B.U., ITokazee B.B., Uepkecosa I'.B.. M.: MI'TY «MAMM»,
2009.

7. Marematudeckuil aHanuz. Teopus npenesnoB u 1uddepeHInalbHOEe HCUUCIEHUE: OCHOBHBIE
MIOJIOKEHHS TEOPUHU, METOIMYECKHE YKA3aHUS M BapHaHTHl pacyeTHO-Tpaduueckux padot //
bonyno M.A., boponuna C.U., Koporkoa H.H., Tkauenko O.U. M.: MI'TY «MAMMN»,
2009.

8. Marssm1 B.M. Psanel. Teopus u BapuaHThl pacueTHO-rpaduyeckux pador. M.: MITY
«MAMMN», 2009.

9. I'mypman B.E. PykoBOACTBO K pelIeHHIoO 3ajay M0 TEOPUHU BEPOSTHOCTEW U MaTeMaTHYeCKOM
craructuke. M.: Beicias mkona. 2006.

10. Koran E.A. OGbikHOBeHHbIE U depeHaTbHbIe YPABHEHUS U ONlepallMOHHOE HCUUCICHHE.
VY4aebHOoe mocobue 1o JucuuIuIinee «MaTtemaTtrukay sl CTYJICHTOB BCeX CIeIHaTbHOCTeH. M.
2006.

11. Koran E.A. YyeOnoe nocobue no kypcy «Teopust GpyHKIMII KOMIUIEKCHON NMEPEMEHHON U
ONEPALlMOHHOE HCUHUCIEHUE» JUIsl CTYACHTOB BCEX CHELMAIbHOCTEH M HalpaBlICHUS
MOJITOTOBKH JUIZIOMHPOBAHHBIX CIEINHAINCTOB W 0OakajlaBpOB OYHOTO W OYHO-320YHOTO
ornenenui. M. 2011.

12. Koran E.A. DneMeHTBI TEOPHHM BEPOSITHOCTEH M MATEMaTHYECKOW CTATHCTUKU. YUeOHOe
nocobue 1o JucuuIUIiMHe «MaTeMaTHKay sl CTYJAEHTOB, 00OYyUYaloIMXCsl 10 CHEHaTIbHOCTH
«ABTOMOOMIIE- M TpakTopocTpoenue. M. 2007.

B) IpOrpaMMHOe o0ecrieyeHrne U HHTEPHeT-pPecypChbl:

[IporpammHoe obecrieueHne He TPETyCMOTPEHO.
I/IHTepHeT-pecprH BKJIFOHAKOT y‘{e6H0-MeTO,£[I/I‘{eCKI/Ie MaTCpHaJIbl B 3JICKTPOHHOM BU/C,
npeJicTaBlIeHHbIe Ha caiiTe mospolytech.ru B pa3aene: «llenTp MaremMaTnyeckoro o6pa3oBaHus»
(http://mospolytech.ru/index.php?id=4486);
BapuaHTbl KOHTpPOJBHBIX 3aJaHWil 1O JWCUUIUIMHE TMPEJICTABICHbl Ha  CaWTax:
http://i-exam.ru, http:// fepo.ru.
ITone3nnie y‘~IC6HO-MeTOI[I/IquKI/IC u I/IH(bOpMaLII/IOHHBIe MaTepuraibl MIPCACTABIICHBI Ha
cahTax:
http://exponenta.ru,
http://egworld.ipmnet.ru/ru/info/mathwebs.htm.
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http://fepo.ru/
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

8. MarepuaibHO-TEXHUYECKOE 00ecreyeHne TUCIMTILTHHBI

MartepuainbHO — TeXHHMUYECKash 0a3a yHUBEpCHUTETa OOECIeUMBAET MPOBEIACHUE BCEX BHJIOB
3aHSATHH, MPETyCMOTPCHHBIX YYEOHBIM IJIAHOM W COOTBETCTBYET JCHUCTBYIOIIUM CAHUTAPHBIM U
MIPOTUBOTIOXKAPHBIM MPABUJIAM H HOPMaM.

Jlnist mpoBeieHHsT yUeOHBIX 3aHSATHIA UCTIONIB3YIOTCS:

o JIEKIMOHHBIC AYAUTOPHH U AYJAUTOPHUH JJI TPOBEACHHUS MPAKTHYCCKUX 3aHATHH, B
TOM 4YHCJIe, OCHAIIEHHBIC MYJBTUMEIUHHBIM O0OPYAOBaHHWEM I MPOBEICHUS ayIUTOPHBIX
3aHATHH (MPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);

o Uit pabOThl CO CHEIHATM3UPOBAHHBIM TIPOTPAMMHBIM OOECIIEYeHUEM BO BpeMs
WHTEPAKTUBHBIX MPAKTUICCKUX 3aHATUNA UMEIOTCSI KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

9. MeTroauyecKkue peKOMeH MU JIJIsl CAMOCTOSITEIbHOI paGoThI CTY/IEHTOB
Pa3zges: 3s1eMeHTBI JIMHEHHOM ajaredpbl

Matpuubl u onpenenuren. [Ipexae Bcero, CTy1€HT AOHKEH MOHSTh, YTO MaTpuLa — 3TO
Tabauma yucen (mpuyeM 3Ta Tabiauia MOXKeT UMETh OJIMHAKOBOE YUCIIO CTPOK U CTOJIOLIOB, a MOXKET
OBITH ¥ IPSAMOYTOJILHOM), @ OIIPEIEIUTENb- 3TO YNUCIIO, 3alIUChIBAEMOE B BUJIE KBAaIPATHOMN
TaOJIMIIBI, TO €CTh ONPEAETUTENH CYLIECTBYIOT TOJIBKO Y KBaJAPATHBIX MaTpPUILI.

Canenyet 00patuTh 0c000€ BHUMaHUE Ha ONEPAIMI0 YMHOKEHUSI IPSIMOYTOJIbHBIX MaTPUILL U
HOHATh, KAKUM I10JIy4aeTcs MOPSAI0K MaTpULbl — Mpou3BeeHUs. OCOOEHHOCTh MaTpPUI TAKXKe
COCTOHUT B TOM, YTO MPOU3BEACHUE MATPULl HE IEPECTAHOBOYHO, TO €CTh AB = BA .Cnenyer
00s13aTeNIbHO YOEIUTHCS B 3TOM, PELIMB COOTBETCTBYIOILUE 3a/1a4H.

BaxxubiM sBisieTcs moHsATHE 00paTHOM MaTpuibl. Haso 3HaTh yciioBue CylecTBOBaHMUS
0o0paTHOW MaTpHIbl U AITOPUTM ee HocTpoeHus. [locie ee BhIUMCICHMS 1es1eco00pa3HO AeaTh

IPOBEPKY MPAaBUIBHOCTU PEIIEHUS, BBIIIOJHUB ONEPALUI0 YMHOXKEHHUS A'A=E (zomxma
HOJYYUThCS €IMHUYHAS MaTPULIA)

[Ipu u3yueHum ompexaenuTenell HaAO YETKO YCBOMTH MOHSATHS MHUHOpaA, aareOpanyeckoro
JIOTIONIHEHNS, 3HaTh MHOTOYMCIIEHHBIE CBOWcTBa omnpenenutens. Jlis OCBOEHUS TEXHUKHU
BBIUMCJIEHUS] OIpeAenuTeNiell 1eraecoo0pa3Ho, BBIOpaB MPOU3BOJIBHBIA ONPENEIUTENb BBIIIE
TPETHEro MOPSIJIKA, PACKPBITh €r0 Pa3IMYHBIMH CIIOCOOaMU, MPUMEHSISI pa3I0KEeHUE U 110 CTPOKaM U
no cron6uaMm. OOpaTuTe BHUMaHUE, KaKue CTPOKHU (CTOJOLBI) MPEeANoYTUTENbHEE BbIOUpaTh IS
PAaCKpBITUSL  ONpEAETUTENs,, 4YTOObl YINPOCTUTH €ro BbluucieHue. OcoOeHHO HPPEKTUBHO
BBIUMCJIEHHE OIpEAEIuTeNIel ¢ MOMOIIbIO 3JEMEHTAapHbIX NpPeoOpa3oBaHUM, MPHUBOJALIMX €ro K
TPEYrOJIbHOMY BHUY.

[Ipu u3yuenun peuieHuit cucrteM JIMHEHHbIX anredpanyeckux ypasHeHuil (CJIAY) obpatute
BHHUMAaHUE, MPEXKIE BCEro, HA MOHATHUE PELIEHUSI CUCTEMBI M YCJIOBUS CYIIECTBOBAHMS PELICHUN B
3aBUCHUMOCTH OT COOTHOILIEHUS MEK/Yy PAHTOM MaTpUIIbl, PAHTOM PacIIMPEHHONW MaTpPULIbI CUCTEMBI
U YHCJIOM HEW3BECTHBIX M ypaBHeHHH. OOpaTuTe BHUMaHHME Ha YCIIOBHS HpUMEHEHUs (popmyl
Kpamepa u wmeroma oOpaTHOii MaTpuubl. BHuMarenbHO pa3bepuTe MNpUMEpPHI pEIHICHUS
NPOM3BOJIBHBIX CHUCTEM JIMHEHWHBIX aireOpandeckux ypaBHeHHH MertojnoMm ['aycca (BBemeHue
0a3uCHBIX U CBOOOIHBIX IEPEMEHHBIX ).

Pa3nes: DiieMeHTBI BEeKTOPHOI ajredpbl

[Tpu u3ydeHnun naHHOM TeMbl 0OpaTHTEe BHUMAHKE HA JIMHEHHBIC ONEpalliy HaJl BEKTOPAMU,
Ha TOHSATHS TUHEHHOW HE3aBUCUMOCTH W JIMHEWHON 3aBUCUMOCTH BEKTOPOB, Ha (PyHIaMEHTaIBHOE
NMoHsITHE 0a3uca BEKTOPHOTO MPOCTpPAaHCTBAa (M OPTOHOPMHPOBAHHOTO 0asuca), Ha pa3oKEHUE
BEKTOpa 1o 0azucy.

3HaTh ONpelesieHne, TeOMETPUUYECKUE CBOMCTBA CKAJIIPHOIO, BEKTOPHOTO M CMENIAHHOTO
MIPOU3BENICHUS BEKTOPOB, (POPMYIIBI JJIST MX BBIYUCIICHUS B BEKTOPHOW M B KOOpPAMHATHOU (popme.
OO0s3aTenbHO 3HATH M yMETh TIPOBEPSATH YCIOBUS OPTOTOHANBHOCTH, KOJJIMHEAPHOCTH U
KOMILJTAHAPHOCTH BEKTOPOB.
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Pa3gen: 3ieMeHTBI MATEMATHYECKOI0 AaHAJIN3A

[Ipu u3yuenun nuddepeHHaTbHOr0 UcUncaeHusT GYHKIIMU OJIHOM MepeMeHHOM oOpaTute
BHUMaHUE Ha MOHITHE Tpeena GYHKIUU B TOYKE U METOJIbI €ro BhuucieHus. [Ipenen — oqHo U3

OCHOBHBIX ITOHATHH MaTeMaTH4ecKoro aHanusa. [Ipu BBIARCAGHIHN IPE/ICTIOB g)yHKuI/H/I Hazo,
MPEKAC BCETO, BRIICHUTEL XapaKTep HEONPEICICHHOCTH , 5 0-00,00—00,1" ". UT0OBI OBNA/ETH

0=
TEXHUKOHM pEIIeHHs 3aJau Ha BBIUYMCIICHUE IPEIENIOB, HAJ0 3HATh J[Ba 3aMedaTelbHbBIX Tperena,
Ta0JIMIly SKBUBAJICHTHBIX OECKOHEYHO MabIX, MpaBuiio Jlomurans, pa3nundable TPHUEMBbl PACKPBITHS
HEOIPECICHHOCTe B 3aBUCUMOCTH OT BHAAa (QYHKIMH W PEIIUTh JOCTATOYHO OOJIBIIOE
KOJINYECTBO 3a/1a4.

[Ipy wm3ydeHWH TeM, IOCBSIICHHBIX MPOU3BOAHON H auddepeHrany (yHKIHH, HAIO
OCMBICJIUTh UX T€OMETPUYECKHI CMBICI, TOHUMATh pa3inuue Mexay HuMU (auddepeHnuan - 3To
IJIaBHAs JIMHEHHAs 4YacTh mpupanieHuss (GyHKuuH). TBepao 3HaTh (Kak TaOJIMIly YMHOKEHHS)
dopmynel  auddepeHIMPOBAHUS  OCHOBHBIX  JJIEMECHTApPHBIX  (QYHKIMIA W MpaBuiIa
muddepernrpoBanust (Bce, KOHEYHO, HO OCOOCHHO TMpaBuio TUDPEpEHIMPOBAHMS CIOKHOU
GyHKIUN).

OOpatuTe BHUMaHHE TakKe Ha 0cOOeHHOCTH nuddepeHpoBanus GyHKIMMA, 3aJaHHBIX B
HESIBHOU (opMme, mapamMeTpruiecKu, Ha preM jJorapudmmudeckoro nuddepeHupoBanusl.

Cremyer 4eTKO 3HaTh U YMETh IPUMEHSThH AJITOPUTM HCCIICIOBaHUS (YHKIIUN U IIOCTPOCHUS
rpaduKoOB: oOmpeAeNeHWEe TOYCK pa3pbiBa (M WX KIACCU(PUKANNIO), aCUMITOT rpadmuka
(BepTHKAJIbHOW, HAKIIOHHOW, TOPHU30HTAJIbHON), HEOOXOIUMBbIE ¥ JOCTAaTOYHBIC YCIOBHS
MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHUS JIOKAJTLHOTO SKCTPEMYMa, IPOMEKYTKOB BBIITYKIIOCTH H
BOTHYTOCTH (DYHKIIMU M TOYEK Teperuoa.

Pasznen: nudpepennuanbHoe ucuuciaeHne PyHKIUI HECKOJIbKHUX NePeMeHHBbIX

[Ipy wu3ydeHHu JaHHOrO paszjena oOpaTHUTe BHMMAaHUE Ha TO, 4YTO (YHKIUSA OBYX
MIEPEMEHHBIX HMEET HAIJISIAHBII TeOMETPUYECKHIl CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
IIPOCTPAHCTBE

Hano ocmbicauTh NOHATHS 4YacTHBIX NPOM3BOAHBIX M TMOJHOro nudpdepeHnuana u
0COOEHHOCTh HX BBIYMCICHMS, OBJAJeTh TEXHUKOM BBIYMCICHHMS MPOU3BOJHBIX OT CIOXKHOH
(YHKLIMU HECKOJBKHUX NepeMeHHbIX. Crenyer oOpaTHTh BHMMaHUE Ha TO, 4TO I (DyHKIHH
Z = z(X, y) cMelIaHHbIe YacTHbIC MPOM3BOAHBIC BTOPOrO MOPSAKA PaBHBI MEXIY COOOI:

1 oz
X0y Oyox

JUis GyHKIMKM HECKOJIbKMX NEPEMEHHBIX CKOPOCTh M3MEHEHHUS (YHKIIMHM B MPOU3BOJIILHOM
HalpaBJICHUU XapaKTepU3yeTcss MPOU3BOJHOM 10 HaNpaBiEeHUIO, a HauOOJbIIAs CKOPOCTb
M3MEHeHUs (QyHKuMM OyleT B HallpaBIeHUU BeKTopa rpaauenta. Cieayer oOpaTHUTh B 3TOW TeMe
BHUMaHME Ha HEOOXOJMMOE M JIOCTaTOYHOE YCJIOBUS CYIIECTBOBaHMSA SKCTpeMyMa (DYHKIUH
HECKOJIbKUX MTEPEMEHHBIX.

(reopema llIBapiia), To ecTh NopsAAOK TuddHepeHIIMPOBAHUS HE UMEET 3HAUEHUS.

Pazpen: HHTErpajlbHOC HCYUCJTICHUE

B mHTErpansHOM MCUNCIICHUH pelraeTcs 3ajada, 0OpaTHOW TOH, KOTOpasi paccMaTpuUBaiach
B audQepeHInaTIbHOM HCUNCICHHH HeoOXoauMo HaWTh s maHHoW ¢ynkmmu f(X) Takyro
(GyHKIMIO, MPOU3BOJIHAS OT KOTOpOH Oblia Obl paBHa 3amaHHOW. MHTerpupoBanue (yHKIUN —
JIOCTaTOYHO CJIOXHBIM pa3ien MaTeMaTUKH, OBJIAJeThb KOTOPBHIM MOYKHO TOJBKO, €CIU CTYACHT
«BO3BMET» JIOCTATOYHO OOJIBIIOE KOJIUYECTBO HHTETPAJIOB PA3HOT0 THIIA.

Hano TBepio 3HaTh TaOIUIly HHTETPATIOB OT OCHOBHBIX 3JIEMEHTApHBIX (YHKIIMH, OCHOBHBIE
METO/IBl HMHTETPUPOBAHMS (3aMEHa TIEPEMEHHOH, IOJBEIACHWE TOJ 3HaK auddepeHuana,
WHTETPUPOBAHUE TIO YaCTSAM, MPHUEMbl BBIYUCIICHUS WHTETPAIOB OT PAIMOHANBHBIX JPOOEH, OT
Pa3HOTO TUIIA TPUTOHOMETPHYECKUX (PYHKITUH).

18



Hano ocMbiciuTh €IMHCTBO IOAXOAA K IIOCTPOCHUIO  ONPEIEICHHBIX, KpaTHBIX,
KPUBOJINHENHBIX, [IOBEPXHOCTHBIX MHTEIPAJIOB — MOCTPOCHUE HEKOTOPOW MHTErPalbHONM CyMMBI U
IIPEACIIbHBIN NIEPEXO/.

3HaTh TEOMETPUYECKHH CMBICI U OCHOBHYIO (OpPMYIly BBIYHCICHHUS OIpPEIeICHHBIX
uHTerpanoB — ¢opmyny Hetorona — JleiiOnuna, reomerpuueckue u (GpU3MUECKUE MPUIOKEHUSI
OIpPENICNIEHHBIX W KpPaTHBIX HMHTErpajioB, yMeThb HAXOAMUThH IJIOUIA[b IJIOCKOM (GUIyphl, UIMHY
KPUBOH, 00BEM H IUIOMIA/b TIOBEPXHOCTH TEJ BPALICHHUS.

Pa3zges: yuciaoBbie H PYHKUMOHAJIbHBIE PSAbI

IIpy wu3ydyeHuUM JaHHOW TEMBI, MPEXAE BCErO0, HALO OCMBICIUTH IIOHATHE CYMMBI
0ECKOHEUHOr0 psiJia Kak Ipejesa Mocae10BaTelIbHOCTH YACTUYHBIX CYMM.

HeoOxonuMo cHadanma HayduTbCs KIACCH(UIMPOBATH PSIbl MO THIAM: YHCIOBBIC
HOJIOKHUTEIbHBIE, 3HAKONEPEMEHHBIE, (DYHKIIMOHAJIbHbIE, CTEIICHHbIC, TPUTOHOMETPUYECKHUE PSJIbI
@ypbe. M3yunTh TEOpETUUYECKHUE CBEIIECHHS: TEOPEMBl CPAaBHEHMS, HEOOXOIUMBIE U JOCTATOYHBIC
IIPU3HAKA CXOJUMOCTH. 3HAaTb M YMEThb IIPUMEHATH JOCTATOYHBIE IPU3HAKM CXOAUMOCTH
MOJIO’KUTENBHBIX pAIOB: pu3Haku Jlanambepa, Ko, narerpanpHelil mpusHak Komm.

JU1s 3HaKOUepEeaYIOLIMXCS PAoB 00paTUTh BHUMAaHUE HA OHATUS a0COIIOTHOM M YCIIOBHOM
CXOAMMOCTH. 3HaTh Npu3HaK Jleitouua u o0o0meHHble npusHaku JlanamOepa u Komu.

JUis cTeneHHbIX psOB 3HATh TeopeMmy AOens, OmpeleleHHe WHTepBajla M pajanyca
CXOAMMOCTH, OOpaTUTh BHHMAaHHE Ha TO, YTO TpeOyeTcs HCCIeOBaHUE TIOBEICHUS psla B
IPAaHUYHBIX TOYKAX MHTEpBaja cxoauMocTH. OOs3aTenbHO 3HATHh PA3JIOKEHHS OCHOBHBIX
AIIEMEHTApHBIX QYHKIHIA B psizbl Teitopa 1 MakjopeHa U yCIOBHE Pa3iokKUMOCTH (DYHKIIUU B PSJT
Teinopa.

Pa3pnen: oObikHOBeHHBIE TU(depeHunaTbHbIE YPABHEHUS

Wzyuenne  auddepeHuManbHBIX  ypaBHEHUM  HMMeeT  BakKHeiIlee  3HAaueHUE B
MaTeMaTUYeCcKOll NOJAroTOBKe HHXkeHepa. OObscHserca 3To TeM, uTo JuddepeHuanbHbIe
yYpaBHEHMsI MPEJCTABIAIOT cO00M MaTeMaTHUeCKHUEe MOJEIM CaMbIX Pa3HOOOPA3HBIX MPOLECCOB U
ABJICHUHM, TaK KaK MX pEIICHUs MO3BOJSIOT ONUCATh HBOJIOLMIO U3y4aeMOro Ipolecca, XapakTep
IIPOUCXOJAIINX C MAaTEPUATbHOM CHCTEMOM M3MEHEHMH B 3aBUCHUMOCTH OT I€PBOHAYaJIbHOTO
COCTOSIHUSI CUCTEMBI.

OTnuuuTeNbHOE CBOMCTBO AU(QepeHINaIbHbIX YpPaBHEHHH COCTOMT B TOM, YTO HPU HX
MHTETPUPOBAHUU OOBIYHO TOJy4yaeTcsl OECUMCIEHHOE MHOXKECTBO pemeHuil. s ypaBHEHHS
NEpBOTr0 MOpsAKa 3TO MHOXKECTBO OIMUCHIBACTCS OJHOW IPOU3BOJIBHON MOCTOSIHHOM. YUTOOBI
BBIIETIUTh M3 OECKOHEYHOTO0 MHOXECTBAa PEIIEHUH TO, KOTOpPOE€ OINHCHIBAET MMEHHO JAaHHBIN
npolecc, HeoOXOAMMO 3a/aTh JONOJHHUTENbHYI HH(GOpMAalMI0, HampuMep, 3HaTh HadalbHOE
cocTosiHuE Tpoliecca. Takoe JOMOIHUTENbHOE YCIOBUE HA3bIBAETCS] HAYAIbHBIM YCIOBHEM.

3amaya UHTErpupoBaHus U (EepeHINATBFHOIO YPaBHEHHUs MEPBOTO MOpPsiIKa COBMECTHO C
HavyaJIbHBIM YCIIOBUEM Ha3bIBae€TCs HA4albHOM 3aaauyeil unu 3agadeit Komm.

s nuddepeHnnanbHbIX ypaBHEHUH TIEpBOro MOpsKa cleayeT pa3indarh oliiee, 4acCTHOE
1 0co00€ perieHus, a TaKKe OOITUH, YACTHBIA U 0COOBI HHTETPAJTHI.

IIpn mHTErpupOBaHUYU YpaBHEHUH MEPBOTO MOPSAIKA HAIO MPEXKIE BCErO ONPENEIUTH TUI
YpaBHEHHUS, a 3aTe€M YK€ MPUMEHHUTh TOT WJIM MHOW MeTon pemieHus. Hano o0s3aTenbHO OCBOUTH
IpOLEAYpPY TNPHUBEIEHUS YpPAaBHEHUS IIEPBOrO TNOpAAKA K YPaBHEHUIO C pa3JIelICHHBIMHU
MEePEMEHHBIMH, TaK KaK IMEHHO TaKUE YPaBHEHMSI MOXKHO HEMOCPEICTBEHHO UHTETPUPOBATD.

Hns nuddepeHnnanbHbIX ypaBHEHMH N — ro Mopsaka o0sS3aTeNbHO 3HATH MOCTAaHOBKH
3amaun Komm, kpaeBoit 3a1a4n, 3a1a4 Ha COOCTBEHHBIE 3HAYCHUSI.

B teme, nocsieHHOM NuHEHHBIM U] epeHInaTbHbBIM YPaBHEHUSM N — IO MOPSIKa, HAJl0
3HATh TEOPEMBI O CTPYKTYpe OOIIEro peleHus] OTHOPOAHBIX U HEOJHOPOJHBIX YPaBHEHUM, TaK Kak
OHU YKa3bIBAIOT IyTh MOCTpoeHHs oOmiero pemeHus. OOpaTuTh BHUMaHHE Ha TO, YTO PELICHHE
JUHEHHBIX OAHOPOAHBIX UG (depeHINaNbHBIX YpPaBHEHHMH N — Tro Mopsiika € TOCTOSHHBIMU
ko3 duureHTaMu He TpeOyeT MHTErPUPOBAHUS, @ CBOAUTCS K YUCTO ajredpandeckoi mpolieme
HaXO0XXJICHHUsl KOpPHEH COOTBETCTBYIOLIETO XapaKTepUCTUYECKOro ypaBHeHMs. Hano 3HaTh BUA
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YaCTHBIX PEIICHUH JIMHEHHBIX OJHOPOIHBIX AU (EepEeHIIHANBHBIX YPAaBHEHUH N — TO MOpSAIKa C
IOCTOSIHHBIMA ~ KO3(pQULMEHTaMH B 3aBUCUMOCTH OT BHJA KOpPHEH XapaKTepHCTUYECKOTo
yYpaBHEHHS.

Hazio 4eTko ysSCHUTH aarOpuTM MOCTPOSHHS YACTHBIX PEIICHUH JTHHEHHBIX HEOIHOPOTHBIX
Qg depeHInaIbHbIX YpaBHEHHH METOIOM 1oA00pa (METOJOM HEONpeIeIeHHBIX KO3 PUIINEeHTOB),
0o0paTuB BHUMAHUE HA TO, YTO B 3TOM CJIy4ae BMJI YACTHBIX PELICHUN HEOJAHOPOIHOIO ypaBHEHHUS
COOTBETCTBYET IO CTPYKTYPE 3aJaHHOW MPABOM YaCTH.

Pa3zgen: Teopusi BeposiTHOCTEH

JlJis ycnemHoro OBjiaJieHWsT MaTepHalioM JAaHHOTO paszjelia HeoOXOIHWMO, MpEeXxae BCEero,
YETKO YCBOUTH OCHOBHBIE IOHSATUSI TEOPUU BEPOSATHOCTEH, OYEHb LIMPOKO HCIIOJIb3yeMbIe B
Pa3IMYHBIX TIPUIIOKEHUSX: MOHATHE CIYYallHOTO COOBITUS M €ro BEPOSTHOCTH, CYMMBI U
MPOU3BEICHUSI COOBITUHM, TMOHATHS CIy4allHOW BEJIMYMHBI M 3aKOHAa €€ paclpeaeieHus,
MaTEeMaTUYECKOro OXKUIAHUS U JUCTIEPCUN CITyYallHOW BETMYUHBI.

Hano noHATh, 4TO BEPOATHOCTH — TO YHCIIOBAs Mepa CTENEHU BO3MOXKHOCTHU IOSBICHUS
CIIy4alHOro coObITUS. 3HaTh KJIACCHUYECKOE, CTATUCTHMUECKOE W T€OMETPUYECKOE OIpeleIeHUs
BEPOSATHOCTH, CBSI3b U pazlinyue MEXIy HUMU. HecMOTpsi Ha BHEUIHIOI MPOCTOTY KJIACCHYECKOM
(GopMyIIBI OIpeeNIeHUs] BEPOSTHOCTH ciiydaitHOro coObiTHs A: P(A) =m/n, HemocpeacTBCHHBIH

HOJCUET YKcia N BCEBO3MOXHBIX MCXOJOB HCHBITAHMS M M - yuciaa OJIArONpUSATHBIX HCXOJ0B
TpeOyeT mpuMeHeHus: GopMyi KOMOMHATOpUKHU. [Ipu 3TOM B KaKIOW KOHKPETHOW 3ajqadye Haao
IIPOAHAIM3UPOBATh, KAKOW THUI COECOUHEHUM BO3HUKAET, KOIJAa U3 HEKOTOPOrOo MHOXECTBA
AIIEMEHTOB M3BIIEKACTCS JIPYTO€ TOJMHOKECTBO (3TO MOTYT OBITh pa3MeIIeHus], IEPECTAHOBKU WIIH
coyeranusi). [Ipu BbIUMCIIEHUN BEPOSTHOCTEH CIIOKHBIX COOBITHI Hal0 yMETh NMPEJICTaBUTh UX B
BUJIE CYMMbI WJIH NPOU3BEAEHUS (WM CYMMBbl NPOU3BEIACHUI) MPOCTHIX COOBITUM U NMPUMEHHUTH
COOTBETCTBYIOIIME OCHOBHBIE TEOPEMBI TEOPUU BEPOATHOCTEH.

Hano yeTko pa3nuyarh TUIBI CIIy4alHBIX BEJIMYMH — JUCKPETHBIC U HENPEPBIBHBIE U 3HATH
OCHOBHBIC 3aKOHBI MX pacmpeneneHus (OmHoMuanbHblid, IlyaccoHa, rumepreomMeTpHuecKuil,
0COOEHHO, HOPMAaJIbHBIN 3aKOH pacripe/iesieHus).

JUig onucaHUs 3aKOHOB PACHpPENEICHMS] HENPEPBIBHBIX CIy4allHBIX BEIMYUH HMPUMEHSIOT
UHTETpaIbHYI0 (DYHKIIMIO pacrpeliesieHHs: BEPOSITHOCTEH CilydaifHoi Benn4nHbl F(X) U TIOTHOCTH
BepositHoctedd f(X). Hamo ycBOWTH omperesneHHs, BEpOSTHOCTHBIA CMBICI W CBOMCTBA 3THUX
(GyHKIMH, CBSI3b MEX]ly HUMHU U pacdeTHbIE POPMYIIbI AJI UX ONPEIEICHHUS.

Hano 3Hate ompenenenue, pacueTHble ()OPMYJbl U BEPOSTHOCTHBIA CMBICI OCHOBHBIX
YHUCIIOBBIX XapaKTEPUCTHK CIIy4allHONH BEIMYMHBI — MaTEeMaTHYECKOro OXXHMJaHus (CpeaHero
3HA4YeHUs) U JUCIIEPCUN (XapaKTEPUCTHKH pa3dpoca BO3MOXKHBIX 3HAUEHUS CIy4alHOH BEITMYMHBI
OTHOCHUTEJIBHO CPEJHETO 3HAYCHHUS).

Pa3znen: matemaTuueckasi CTaTUCTHKA

[Ipn m3ydyeHnn mMaTeMaTH4ecKOW CTaTUCTUKU HAJI0 MOHSTH, YTO OHAa TECHEHIIMM o0pa3oM
CBSi3aHA C TEOpHeH BEpOSITHOCTEH, M OOJBIIMHCTBO €€ BBIBOJOB Oa3upyeTcs Ha HpeIeTbHBIX
TEOpEMaxX TEOPUHU BEPOSITHOCTEM.

Bce xapakTepuCTHKHM, H3y4aeMble B Kypc€ MaTeMaTH4YECKOW CTaTUCTUKH, SBISIOTCS
CTaTUCTUYECKUMHU aHaJOraMH COOTBETCTBYIOIIMX XapaKTEPUCTHK, PACCMAaTPUBAEMBIX B TEOPHUHU
BEPOATHOCTEH, TMOJIYYEHHBIMH HAa OCHOBE OIPAaHMYEHHOTO YHCJIA ONBITHBIX  JIAaHHBIX.
CnenoBarenbHO, €Clii, HApPUMeEp, MaTeMaTHUYECKOE OKUJaHUE U TUCTIEpCHs Cy4YailHOW BEJTMYHHBI,
M3y4aeMbl€ B TEOPUHM BEPOSTHOCTEH, SIBJSIOTCS XApAKTEPHBIMU HECIYYalHBIMM UYHCIAMM, TO MX
CTaTHUCTUYECKUE aHAJIOTU — BBIOOPOYHAsI CpeAHsIsl U BbIOOpOUHas (MJIM MCIPABIIEHHAs) IHUCIEPCUS
SBIISIIOTCS CIy4aiHbIMU BETMYMHAMH, 3aBUCSIIUMH OT 00beMa U TUIIA BBIOOPKHU U Pa3IMYHBIMU JUIS
pa3HbIX BEIOOPOK.

Hano o0s3aTenbHO 3HATh M yMETh BBIUMCIIATH TOUEUHbIE OLEHKH HEU3BECTHBIX MapaMeTpPOB
pacripezieieHusl CIy4aiiHON BEIMYMHBI - BHIOOPOYHYIO CPEAHIO0 M BBIOOPOYHYIO (MM
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UCIIPABJICHHYIO) AMCIEPCHIO, TaK KaK JII00asi CTaTHCTHYECKas 00paboTKa CBOIUTCS, IPEXKIE BCETO,
K HaXOK/ICHHUIO HIMEHHO dTHX XapaKTEPHCTHK.

CHGI[yeT OGpaTI/ITb BHMMAaHHMEC Ha TO, YTO 3TH OLCHKHU SBJISIIOTCA HpI/I6JII/I)KCHHBIMI/I,
0COOEHHO JUTs BEIOOPOK Maoro o0bema, U JUIs CYXKJICHHUS O TOYHOCTH U HAJICKHOCTH ITHX OIICHOK
Hago yMCTb MPUMCHATH HHTCPBAJBHBIC OLICHKU W 3HATb MCTOAUKY MOCTPOCHUA HOBCPUTCIIbHBIX
WUHTEPBAJIOB.

Crnenyer Takke OOpaTWTh BHMMAaHHE Ha IIOCTAaHOBKY M pELICHHE 3aJaudl HPOBEPKU
IPaBIONOA00US] CTATUCTUYECKUX THUIIOTE3 W NPHMEHEHHE KPHTEPHEB COTJIACHs, KOJIMYECTBEHHO
OIMUCBhIBAKOIINX CTCIICHDb PacxoxKACHUA MCXKAY TCOPCTUUCCKHUM n OMITMPUYICCKUM
pacrpeeIeHUsIMH.

OT™MeETHM B 3aKIIFOYCHUEC, 4YTO YCIOCIIHOC M3YUCHUC JUCHUIIIIMHBI «MaTeMaTI/IKa»,
pHOOpeTeHNEe HEOOXOJMMBIX KOMIICTCHIMH, YMCHUIl U HAaBBIKOB BJIAJCHUS MAaTeMaTHYCCKHM
anmapaTroM TpeOyeT OT CTYIEHTOB OOJBIION CaMOCTOSATENbHOUW paboThl. s CTYACHTOB 3a04HON
(opMbI 00yUEHHSI KOJIIMYECTBO YaCOB, OTBOJAMMBIX Ha CAMOCTOSTENBHYIO Pad0OTy B COOTBETCTBUH C
y‘Ie6HI)IM IIJTaHOM, 3HAYUTCJIBHO 0o0JIbIlIEe YHCHA JaCoB, OTBOAMMBIX Ha BCC BHUIbI ayAUTOPHBIX
3aHSTHIA.

10. MeToanuyeckue peKoMeHIAMH JIJIs1 MIPenoaaBaTeJisi

[Ipexne Bcero, cieayer oOpaTUTh BHMMAaHUE CTYJEHTOB Ha TO, YTO NPAKTUYECKU BEChH
M3y4aeMbIil UMU MaTepuai SBIAETCA U HUX HOBBIM, HE M3Y4YaBIIMMCS B IPOTpaMME CpeIHEn
mkoiabl. OnHako OH He TpeOyeT KakoW-InOo crenuanbHON (AONOJHUTENBHOM) MOATOTOBKH M
BIIOJIHE MOXXET OBITh YCIIELIHO WU3YYEH, €CIU CTYACHTbl OyIyT MOCEIaTh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JIOMALIHME 33JaHUsl M IOJb30BaThbcs (NP HEOOXOAMMOCTH) CUCTEMOI IIIIaHOBBIX
KOHCYJIBTAIIMM B TEYEHHME KaXJA0ro ceMmecTtpa. Bomenamme B Kypc MaTeMaTUKU pa3fenbl SBISIOTCS
KJIACCUYECKMMH, B TO K€ BPEMsS OHHU IPAKTUYECKH OPUEHTUPOBAHBI, TaK KaK MMEIOT LIMPOKOE
pacrpoCTpaHEeHHE I PELICHHs] Pa3HOro poJa 3ahad BHYTPH CaMOM MAaTEMaTUKHU U IPUKIAJIHBIX
3ama4d. 1IX ocBoeHHEe NOMOXKET CTYAEHTAaM JIOTMYECKH BEPHO, apryMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO M MHCBMEHHYIO pedb, YCIEIIHO MPUMEHATh HAKOIJICHHbIE 3HAHUS B MpodeccHoHaNbHOU
JeATEIbHOCTH.

HeoOxonmuMo ¢ caMoro Hawana 3aHSATUH pEKOMEHI0BaTh CTYAEHTaM OCHOBHYIO U
JIOTIOJIHUTEIbHYIO JIUTEPATYpPy, @ B KOHIE CEMECTpa JaTh CIIMCOK BOIIPOCOB JJIA IOATOTOBKU K
DK3aMEHY.

Ha nepBoM 3aHATHH MO TUCHMILIMHE 0053aTENbHO MPOUH()OPMHUPOBATH CTYJIEHTOB O BHJIE U
(dbopMe MPOMEXYTOUHOHN aTTeCTalluu M0 AUCLHUIUIMHE, CpOKaxX €€ MPOBEACHMS, YCIOBUAX JOIycKa K
IIPOMEKYTOUHOH aTTECTalUH, IIPUMEHSIEMBIX BUIaX IPOMEKYTOUHOIO KOHTPOJIA.

CooOpakeHusi 1 peKOMEeHAalu1, IPUBEJACHHbIE B 1. 9 paboueil mporpamMmsl ISl CTYI€HTOB,
JIOJDKHBI OBITH YETKO CQOPMYJIHMPOBAaHBl M H3JI0KEHBl MMEHHO NpernojaBaTeieM Ha JEeKIUsX,
MIPAKTHYECKUX 3aHATUAX U KOHCYJIbTALlUAX.

N3noxeHnue TEOPETUUYECKOrO0 Marepuaga JOJKHO COINPOBOXKIATHCA HIUIOCTPATUBHBIMU
npyMepamMu, TIIATENIbHO OTOOpaHHBIMU IpernojaBaTesieM TaK, 4TOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIAJIKM IIPU PELICHUU 3aJa4d HE OTBJICKAIUd OT TIJIABHOI'O: OCMBICIEHHS HUIEU U CYTH
IpUMeHseMbIX MeToJ0oB. Cnemayer Bcerja yKas3blBaTh INPHUMEPHl MPAKTUYECKOTO NPUMEHEHUS
pPacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHUN U (POpPMYIL.

[IpakTuueckue 3aHATHS AOJKHBI OBITh OPraHM30BAaHbBI IMPENOJIABaTEIeM TaKuM 00pa3oM,
4yTOObl  OCTAaBaJOCh BpEeMs Ha [EPUOAMYECKOE BBIOJHEHHE CTYJCHTaMH  HEOOJBIIOH
CaMOCTOSITENIbHOM pabOThI B ayIUTOPUH JJI IPOBEPKU YCBOEHUS U3JI0KEHHOTO MaTepHara.

[IpenonaBaTens, BeAYIIMA TNpaKTUYECKHE 3aHATHUA, JOJDKEH COIJIACOBHIBATH Y4eOHO —
TEMaTUYECKU TUIaH 3aHATUH C JIEGKTOPOM, HCIOJIB30BATh €IMHYIO CUCTEMY 0003HaUCHHIA.

[IpenonaBaTento cienyer JOOMBATbCS CUCTEMATHYECKOW HEMpEphIBHOM pabOTHl CTYIEHTOB
B TE€UCHHE CEMECTpa, HEOOXOJUMO BBISBIATH CHIBHBIX CTYJIE€HTOB M NPUBJIEKaTh UX K HAYYHOH
paboTe, K Y4acTHIO B pa3HOT'O pojia OIMMIIMAaX U KOHKypcax.
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CryaeHT AOKEH OIYIIATh 3aMHTEPECOBAHHOCTD MPENOoAaBaTelisi B JOCTUKEHUH KOHEYHOTO
pe3ynbTaTa: B MPHOOpPETEHHWH OOy4alOUIMMHCS MPOYHBIX 3HAHWM, yMEHMH U  BJaJeHUs
HAKOIUICHHOH nH(OopManue Ui peleHus 3a1a4 B po(hecCHOHATLHOMN 1A TEIBHOCTH.
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AHHOTAIUS NPOTPAMMBbI IUCHHUILIHHBI «MaTeMaTHKa»

HampaBJCHUE MTOATOTOBKU
22.03.02 «MeTtaytyprus»
IpOQHIb MOATOTOBKH
«HHOBAaIMU B METAJLTyPrHN»
dopma o0yyeHus
OuHo-3204Has

1. Ileam " 3aa9u QU CHUILINHBI

K 0CHOBHBIM 1€JISIM OCBOEHUS TUCLHUIUIMHBI «MaTemaTukay clieyeT OTHECTH:
® BOCIHUTAHHE y CTYACHTOB OOIIEH MAaTEeMaTHUECKON KYJIbTYpPBI;
e 1puoOpeTeHHue CTYJACHTaMH ILUPOKOro Kpyra MaTeMaTU4YEeCKUX 3HAHUN, YMEHUN U HAaBBIKOB;
® Da3BUTHE CIIOCOOHOCTHU CTYACHTOB K MHAYKTUBHOMY M JI€AYKTUBHOMY MBIIJICHUIO HApsAy C
pa3BUTHEM MAaTEMaTUYECKON MHTYUIIUU;
® yMEHHE CTY/AEHTaMM pa3BHUBaTh HaBBIKM CaMOCTOSATEIBHOTO M3y4eHMs y4eOHOW M HayyHOU
JIUTEPATYpPBl, CONEPKALICH MATEMaTUYECKUE CBEICHUS U PE3YNIbTATHI;
® TIOJTrOTOBKY CTYIEHTOB K JESITEIHHOCTH B COOTBETCTBUU C KBAIU(PHUKAIIMOHHON XapaKTepH-
CTHKOW OakanaBpa IO HANpaBJICHUIO, B TOM 4Hcie (OPMHUPOBAHWE YMEHHH HCIIOIb30BaTh
OCBOECHHbIE MAaTEMaTHYECKHUE METO/IbI B TPOPECCHOHATIBHOM 1EATEIbHOCTH.
K ocHOBHBIM 3a/1a4aM OCBOCHUS JUCLMILIMHBI «MaTeMaTukay ciaeayeT OTHECTH:
® OCBOCHHE CTYACHTAaMH OCHOBHBIX MOHATHH, METOAOB, (POPMUPYIOMIMX OOIIYI0 MaTeMaTHue-
CKYIO ITOJIFOTOBKY, HEOOXOIUMYIO /ISl YCHEIIHOIO PELIeHUs IPUKIIAIHbIX 3a/1a4;
e (opmMupoBaHHE y CTyJeHTa TpeOyemoro Habopa KOMIIETEHIIMH, COOTBETCTBYIOIIMX €Tro
HaIPaBJICHUIO TMOATOTOBKM M OOECHEYMBAIOIIMX €ro KOHKYPEHTOCIOCOOHOCTh Ha pPBIHKE
TpyZJa.

2. MecTo aucuumiimusl B ctpykrype OOIT

Juctunnuna «MareMaTuka» OTHOCUTCS K 0a30Boif wactu Onoka b.1. Ee u3yuenue obec-
MEYNBAET U3YyUYCHHUE JUCUUTUINH:

B 6aszo060ti yacmu: ¢uzvka; nHOpMaTHKa U OCHOBBI MPOTPAMMHPOBAHUS; TEIIO(DU3HKA;
CONPOTHUBJIEHHE MAaTEPHUAJIOB; AJEKTPOTEXHUKA U DJIEKTPOHUKA; METPOJIOTHSA, CTAHAAPTU3ALMS,
cepTudUKaIMs; SKOHOMHKA

B sapuamuenoii vacmu.: CTaTUCTUYECKUE METOJIBI B METAJUTypryMy; OpraHu3alus 1 mia-
HUPOBAHUE METAJLTYPTrUYECKOTO IKCIIEPUMEHTA; MEXaHHUKA CIUIOLIHBIX CPEN;

B oucyunnunax no evioopy cmyoenma.: MOJECIUPOBAHUE U ONTUMHU3AIMS METALTyprude-
CKHMX MPOLIECCOB.

3. TpeGoBanus K pe3yJbTaTaM 0CBOECHHS AU CUUILINHBI

B pesynbrare mzydeHus: TUCHHUIUIMHBI «MaTreMaThKay JOJKHBI OBITh JTOCTUTHYTHI Clie-
TYIOIINE Pe3yIbTaThl KakK dTar (HOPMUPOBAHUS COOTBETCTBYIOIMNX KOMITCTCHITHI:
3HATH:
®  OCHOBHBIE DKOHOMUKO-MaTEMAaTHUYECKUE MOJIEIIN;
®  pOJIb M 3HAYEHUE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX TUCIUILINH;
®  OCHOBOIIOJIArarIIUE TEOPETUUECKUE TOJIOKEHHUS, IPETYCMOTPEHHBIE IIPOrPAMMON
JUCUHUILIMHBL, POJIb U 3HAYEHHWE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JUCIUILINH;
®  OCHOBHBIEC MOJIOKEHHSI MAaTEMaTUKU U BO3MOYKHOCTHU MX MCIIOJb30BaHUS JJI PEIICHUS
3aJ1a4, BO3HUKAIOIINX B X0/i€ MPpo(eccHoHaIbHOMN 1eATeNbHOCTH;



yMeThb:

NPUMEHSITh SKOHOMUKO-MAaTEMAaTHIECKHE MOJICITH JIJIsl OLEHKU 3(PPEKTUBHOCTH PE3yIib-
TaTOB JICATEIILHOCTH B Pa3IMUHBIX cepax;

CaMOCTOSITEIILHO MOJTyYaTh 3HAHUS U3 MATEMaTHYECKOW JIUTEPATYPHI;

UCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCIHUIUIMH, METOIBI MaTeMa-
TUYECKOTO aHan3a JUIs pelieHus: QyHIaMeHTaIbHBIX OOIMECHHKEHEPHBIX 3a/1a4, Teope-
TUYECKOTO MOJICIIUPOBAHHUSI TIPOIIECCOB U 0OPAOOTKH Pe3yIbTaTOB IKCIIEPUMEHTATBHBIX
HCCIICIOBAaHUI;

UCIIOJIb30BaTh (DU3MKO-MAaTEeMaTUIECKHA armmapaT AJis PEIIeHUs 3a/1a4, BO3HUKAIOIINX B
x0J1e TPpodeCCHOHATBHON JACSITEILHOCTH;

BJIAJ1€Th:

METOJIaMH MaTeMaTHYECKOTO aHajIu3a M MOJCIMPOBAHUS NIPU OIEHKE d(P(PEKTUBHOCTH
pe3yJIbTAaTOB JESATEIHLHOCTH B PA3JIMYHBIX cepax;

HABBIKAMHU OpTraHU3allMd CaMOCTOSITEIILHOM JIEATENIBPHOCTH H  CaMOOOpPa30BaHUS,
HaIllpaBJICHHBIX Ha OCBOCHHEC CCTCCTBCHHOHAYYHBIX 3aKOHOB, MAaTEMAaTHYCCKHUX MCTO-
HOB,

MCTOJaMH MAaTEMaTUYCCKOI0 aHajn3a U MOACIIMPOBAHUSA q)YH[IaMeHTaJH)HI)IX O6IIIGI/IH-
YKCHEPHBIX 3HAHHI, TEOPETUYCCKOTO U IKCIIEPUMEHTAILHOTO MCCIICIOBAHUS MPOIECCOB
1utst 3 PEeKTUBHOTO penIeHus 3a1a4 B chepe mpoecCHoHATBHON ACSITETLHOCTH;
METOJIaMU HMCIOJIb30BaHUS (PU3UKO-MATEeMAaTUYCCKOTO amnmapara Jyuis PelicHHs 3aaad,
BO3HHUKAIOIIUX B X07€ MPOPECCUOHATBHOM JICATEIIbHOCTH.

4. O0beM IMCUMIJIMHBI M BU/IbI Y4eOHOM padoThI

N Bcero Cemectp

Bun yuebHoii paboThl HACOR 1 5 3
OO01mas Tpy10eMKOCTh 324 108 108 108
AyIHATOpHBIE 3aHATHUS 100 28 36 36
(Bcero)
B ToM uncne
Jlexun 46 20 18 8
[TpakTHyeckue 3aHATHS 54 8 18 28
JlaGopaTopHbIe 3aHATHS
CamocrositenpHas pabora 224 80 72 72
Kypcosas pabora HET - - -
KypcoBoii npoekt HET - - -
Bug npomexyTouHoi 3a4eT | 9K3aMEH | IK3aMeH
aTTeCTaInN




[Tpunoxenne 1

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE
YUYPEX/IEHUE BBICHIEI'O OBPA3OBAHUMA

«MOCKOBCKHUH NOJUTEXHUYECKUNU YHUBEPCUTET»
(MOCKOBCKHUI MOJINTEX)

HamnpaBnenune noaroToBku
22.03.02 «MeTaaayprus»

[Tpoduns moaroTOBKM
«/AHHOBaM¥U B METAJLIYPTrHM»

®opma 00ydeHHS: OUHO-3a0YHAS

LlenTp MaTeMaTUYECKOTO O6Da3OBaHI/I$[

®OH/I ONEHOYHbLIX CPEACTB

MO JUCHUILIMHE

MareMaTuKa

Cocras: 1. IlTacnopTt ¢oH1a OLIEHOYHBIX CPEICTB
2. OnucaHue OLEeHOYHBIX CPEICTB:
- JK3aMeHALMOHHbIE ONJIeThI

- KoMnuiekTsl 3aaHuii 1J1s1 KOHTPOJBHBIX padoT
- Kommuiiexkt Bonpocos

- KommiekT 3aganuii 11 BbINOJIHEHHU S
pacyeTHO-Tpauuecknx pador

CocTaBuTeu:

K.n.H., nouent Myxanos C.A.,
K.¢.-m.H., nounent Kynpssues b.1O.

Mocksa, 2017 rox



IMOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTHU KOMIETEHIIAM

Ta0Omuma

1

«MaTteMaTuKa»

®I'oC BO 22.03.02 «MeTanayprus»
[Tpoduns noaroropku «AIHHOBALMU B METALTYPTrHU»

B nporuecce ocBoeHMs TaHHOM TUCIUILIMHBI CTYEHT (GOPMUPYET U JEMOHCTPUPYET CIEAYIOIIHE
o0menpodgeccuoHaNbHbIE U PO(ecCHOHATbHbIE KOMIETEHIIUM:

KOMIIETEHIIUHU IlepeyeHb KOMIIOHEHTOB TexHoJiorust ®opma CreneHu ypoBHeil 0CBOEHUs

HNHIEKC | @OPMYJIMPOBKA ¢dopMupoBaHusl | OLIEHOYHOI0 | KOMIETEHIUi
KOMIIeTeHIHii cpeacrpa**

OIIK-1 TOTOBHOCTBIO MCIOJb30- | 3HATH: OCHOBOIIOJIAraroIue | Jekuus, camocto- | YO ba3oBblii ypoBeHb

BaTh QyH/JTaMEHTAIbHBIE | TEOPETHUECKUE MI0JIOKEHUS, | ATenbHas padorta, | PI'P
OOIIEMH)KEHEPHbIE 3Ha- | MPEelyCMOTPEHHbIE  MpOrpaM- | CEMUHapCcKue 3a- | 3
HUs MOH JTUCLUILIMHBI, POJb U 3HA- | HATUA
YEHHE OCHOBHBIX 3aKOHOB €CTe-
CTBEHHOHAYYHBIX JTHCLIMILINH;
YMeThb: UCIIOJIb30BaTh OCHOB-
HbIE 3aKOHBI €CTECTBEHHOHAYyY-
HBIX JHUCLUIUIMH, METOJBI Ma-
TEMaTUYECKOr0 aHalau3a JJId
pemieHuss  (QyHAAMEHTAIbHBIX
OOLIEMH)KEHEPHBIX 33/1a4;
BJIA/IETh: METOJaMU MaTeMa-
TUYECKOTO AHAIU3a U MOJEIH-
poBaHUS  (QyHAAMEHTAIBHBIX

-BJIaJIe€T HaBbIKaMH pabOTHI C OC-
HOBHBIMH TOHSITUSIMH U METOJIAMH B
paMKax OUCHHUILIINHBI,

IHoBbIlIEHHBIN YPOBEHD
-cBOOO/IHO  BJIajZieeT MaTeMaTuye-
CKMMHU MCTOAaMU MW TIPpHUHOUIIAMHA
npuoOpeTeHusi, MCIOIb30BaHUS U
oOHOBJIEHUs Oosiee TIIYOOKMX Ma-
TEMaTUYECKUX 3HAHMIA;

-BJIa/ICET PA3ITMYHBIMHU CIIOCOOAMU
cbopa, 00paboTKU U MPUMEHEHUS
MaTeMaTHYecKol HH(OpMalny;

0O0IIeNHKEHEPHBIX.
I1K-3 TOTOBHOCTBIO UCIIOJIB30- | 3HATH: OCHOBHBIE IIOJIOKEHUS | JIEKIMs, camocTo- | YO Ba3oBblii ypoBeHb
BaTh (hU3HKO- MaTeMaTUKH W BO3MOXHOCTH | siTenbHas pabota, | KP -BJIaJIe€T HaBbIKaMU paboOTHI C OC-

MaTeMaTUYeCKUH anmna- | UX HCIOJIb30BAHMS ISl pellle- | ceMUHapckue 3a- | T
paT AJig penieHus 3a/1a4, | HAsl 3a/a4, BO3HUKAIONIMX B | HATHS
BO3HHMKAIOIIHX B X0OJI€ x0J1e MpOoeCCHOHATBHON Jies-
npodeccHoHaNbHOM fIe- | TeNbHOCTH;

HOBHBIMH MaT€MaTH4YECKUMU METO-
JlaMHu,

- 0CO3HAaeT HeOOXOUMOCTh TTOBBI-
[IEHUS KBTH(PUKAIIMKA U HAKOTLIE-
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ATCIBHOCTHU

yMeTh: HCIOJIb30BaTh (PU3HKO-
MaTeMaTUYeCKUl ammapar s
peleHns 3a7a4, BO3HUKAIOMINX
B X0/i¢ pohecCHOHATIBHOM Je-
ATEIBbHOCTH;

BJIAJeTh: METOJAaMH HCIIOJb30-
BaHUS ¢uzuko-
MaTeMaTHYECKOTo anmnapara
JUI peUIeHus 3ajad, BO3HUKA-
IOIUX B X0Jie MPodeccruoHab-
HOHU JeATEIBLHOCTH.

HUSl MaTeMaTUYEeCKUX 3HAHUU B 00-
JacTu npodeccruoHalbHOM J1esTeNb-
HOCTH

IToBBILIEHHBIN YPOBEHD

- cBOOOJIHO BJIAJICET METOIAMU JIH-
HEWHOH anreOpbl, MAaTeMaTHIECKOTO
aHajam3a, Teopuu audhepeHIHATbHBIX
ypaBHEHUH, BEPOSITHOCTHO-
CTaTUCTUYECKUMU METOJAMH, CIIOCOOEH
TBOPYECKU MPUBJIEYL K IPUKIIATHBIM
3a7a4aM MOBBIIEHHOW CJI0KHOCTH
COOTBETCTBYIOMINH (PU3UKO-
MaTeMaTUYECKUH anmnapar

**_ CokpateHus (opM OIEHOYHBIX CPEJICTB CM. B mpriioxeHun 2 k PII.
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Hepeqeﬂb OLCHOYHBIX CPEACTB II0 JTUCHUIIJINHE

«MareMaTuKa »

[Ipunoxenue 2

Tabmuna 1
Haumenosanue [IpencraBnenue oiie-
Ne Kparkas xapakTepucTuka OLlEeHOYHOTO
OIICHOYHOT'O Cpeji- HOYHOI'O CPE/ICTBA B
/1 cpencTaa
CTBa dOC
1 KonTponbhas (ca- CpenctBo npoBepkH yMeHUU npuMmeHsATh | KomiekT koH-
MOCTOSITEJIbHAS) MOJIyYEHHBIE 3HAHUA JUIS PEIICHMS 3a]ad | TPOJIbHBIX 3aJaHUI
pabora ONPEIETICHHOTO TUIIA 110 TEME WJIA pa3fie- | MO BapUaHTaM
(KP) 1y

2 | PacuetHo-
rpaduveckas pa-
6ora

(PT'P)

CpencTBo MPOBEPKU YMEHUU MPUMEHSTh
MOJIyYeHHbIE 3HAHUS 110 3apaHee oIpese-
JICHHON METOJMKE JUIsl pelIeHus 3a1a4
WM 33J]aHdd 10 MOAYJI WM JUCLHU-
IUIMHE B IICJIIOM.

Kommiiekt 3amanuii
IUIA BBIINOJIHEHHUS
pacyeTHo-

rpaduveckoit paboThl

YcTHBIN onpoc

CpeI[CTBO KOHTPOJIAA, OPraHU30BaAHHOC KaK
CricnyajibHas 6GC€I[3 negaroru4ycCKoro
pa6OTHI/IKa C O6y‘IaIOIJ_[I/IMC${ Ha TCMEI,

Bomnpocsl o

3 cobecelOBaHUE, | CBSI3aHHBIE C M3y4aeMOW TUCIMILUIMHON, U TeMam/pasjesiam
(YO) pacCUMTaHHOE Ha BBIACHEHHE O0bEMa JUCIUTLTAHBI
3HaHUH O0YYAIOIIEroCs MO ONpeeIeHHO-
My pasjielly, TeMe, IpobIIeMe t T.11.
CucTema CTaHIapTH3UPOBAHHBIX 3aJaHUH,
4 Tect MO3BOJISIOIIAS aBTOMaTHU3UPO- ®OH T TECTOBBIX
(T) BaTh IPOLEAYPY M3MEPEHUS YPOBHS 3Ha- 3a1aHui
HUH U yMeHU o0yyaroIerocs.
5 | Dk3amenaronnbie | CpeJicTBO MPOBEPKH  3HAHWM, YMEHHH, | DK3aMEHAIIMOHHBIE
OWIIETBI HaBBIKOB. MOXKeET BKJIHOYaTh KOMIUIEKC | OHMIIETHL.
(3B) TEOPETHYECKUX BOIPOCOB, 3ajad, mpakTu- | [lIkama oreHuBaHUs U

YeCcKHNX 3aJIaHuH.

nporenypa IpUMEHe-
HUS.

IIpomesxyTouHas arre-

crauus (I1A)

Dx3amen (D)
3auer (3)

1) yerHo (Y)
2) nmucbmenHo (I1)

Od¢opmiieHue U onMcaHue OLEHOYHBIX CPeACTB

1. DK3aMeHALMOHHbIE OMJIeThI

1.1. Ha3nauenwue: I/ICHOJ'IL3YIOTC$I IJId IPOBCACHUA HpOMC)KYTOHHOﬁ arTeCTalyu 10 JUCHHUIIIINHC

"Marematuka'.

1.2. PermaMeHT dk3aMeHa: - Bpemst Ha TOATOTOBKY TE3UCOB OTBETOB - 110 45 MUH.

1.3. [IIkana oneHUBaHUA:

- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.

"OTJMYHO'" - €ClIU CTYAEHT IITyOOKO M MPOYHO OCBOMJI BECh MaTepHall IpOrpaMMbl 0OydeHUs,
MCUEPIIBIBAOILE, ITOCIEI0BATENbHO, TPAMOTHO M JIOTHYECKU CTPOWHO €ro U3jaraer, He 3aTpyh-
HSETCA C OTBETOM IPH M3MEHEHMHU 3a/laHusi, CBOOOJHO CIIpaBIsieTCs C 3aJjauyaMH U MpaKTHye-
CKHUMH 3aJIaHUSIMH, IPABUIIbHO 00OCHOBBIBAET MPUHSATHIE PEILICHUS.
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"Xopomo'"- ecnu cTyAeHT TBEPAO 3HAET NIPOrPaMMHBIN MaTepuai, TPaMOTHO U IO CYLIECTBY
€ro u3JaraeT, He I0MYCKaeT CYIIECTBEHHbIX HETOUHOCTEW B OTBETE Ha BOIMPOC, BIIaJeeT HEOOXO-
JTUMBIMU YMEHUSIMU Y HaBBbIKAMU TIPU BBIMOJIHEHUU TPAKTUYECKUX 3a/IaHUM.
"Y10BJIETBOPUTEJIBHO'" - €CJIM CTYJEHT OCBOWJI TOJIbKO OCHOBHOM Marepuall mporpaMmbl, HO
HE 3HAET OTJENBHBIX TEM, JOMYCKAeT HETOYHOCTH, HEJOCTATOUYHO MPaBUIIbHbBIE (POPMYITHPOBKH,
HapyIIaeT MOCIeA0BATEIbHOCTh U3JI0KEHUS MIPOrPaMMHOT0 MaTepualia U UCHBITHIBACT 3aTPYy/-
HEHUS B BBIIMOJIHEHUU TPAKTUYECKUX 3a/IaHUMN.
"Heyn0B/1eTBOPHUTEIBHO'" - €CJIM CTYACHT HE 3HAET 3HAUUTEIbHON YaCTH MPOrpaMMHOIO MaTe-
puana, I0MyCKaeT CepbE3HbIe OMMOKH, C OONBIINMHU 3aTPYTHEHUSAMHU BBITIOIHSIET MPAKTHUECKUE
3aJaHusl.
Kaxxnoe 3aanue sKk3aMeHaIMOHHOT0 OUJIeTa OLIEHUBAETCS OTAEIbHO. O0I1Iel OLIEHKOH SB-
JSIETCsI cpeiHee 3HAUEHUE, OKPYIVIEHHOE JI0 11€JI0T0 3HAUYCHUSI.
1.4. KoMIIIeKThI 9K3aMEHAIIMOHHBIX OMJIETOB BKJIFOYAET MO KaXAOMY pazzaeny 25-30 OuneTos
(XpaHsATCA B LIGHTPE MAaTEMaTUYECKOT0 00pa30BaHus).

®opma NpPOMeKYTOYHON aTTEeCTALMHU: 3a4eT.
IIIxana oueHUBaHUA:
3aureHo - CTyleHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUMN, HABBIKOB NPUBEACHHBIM B
TabJIMIaxX MMOKa3aTeNsiM, ONePUpPYeT MPUOOPETEHHBIMH 3HAHHUSIMH, YMEHHUSIMH, HaBbIKaMU, TIPU-
MEHSET X B CUTYyaIUsX MOBBIIIEHHON CI0KHOCTHU. [Ipu 3TOM MOTYT OBITH JIOIYIICHBI HE3HAYM -
TebHBIE OMIMOKHU, HETOYHOCTH, 3aTPYAHECHUS MPHU aHAIUTUYECKUX OIEpalusX, epeHoce 3Ha-
HUM 1 YMEHUI HA HOBBIE, HECTAHAPTHHIE CUTYaLIUH.
He 3auTeHo - CTyIEHT J€MOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHWM, YMEHUW, HABBIKOB
MPUBEICHHBIM B TaOMUIAX MOKa3aTeNsAM, JOMYCKAIOTCS 3HAUYUTEIbHBIC OMIMOKH, TPOSBISETCS
OTCYTCTBHME 3HAHHM, YMEHHM, HABBIKOB I10 PsIIY ITOKA3ATENEH, CTYJEHT UCIIBITHIBACT 3HAUYNTEIb -
HbIE€ 3aTPYJHEHUS [IPU ONEPUPOBAHUM 3HAHUSAMH U YMEHUSIMU MPU UX MEPEHOCE HA HOBBIE CH-
Tyaluu.

TunoBble BApPHAHTHI OMJ1E€TOB NMPHIATAIOTCS.

MUHHCTEPCTBO OBPA3SOBAHIS U HAYKU POCCUNCKON ®EJEPALIN
®EJIEPAJIBHOE T'OCY JAPCTBEHHOE BIOJ[J)KETHOE OBPA3OBATEJIBHOE YUPE-
JKIIEHUE BBICIIEI'O OBPASOBAHUS
«MOCKOBCKHUM MOJIUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

daxynpTeT 0a30BBIX KOMIIETCHIINH, LEHTP MaTEeMaTHYECKOTO 00pa30BaHUs
Hucuunnuna «MaremaTtuka
Kypce 1, cemectp 1

3K3AMEHAIIMOHHBINA BUJIET Ne 2

Ornpenenurenyu U UX CBOMCTBA.
YucnoBas Mocie10BaTeIbHOCTh U €€ Tpee.

N

3. Pemuts MaTpuuHOE ypaBHEHHE XB=A, eClu Az(l 2\I, B:(_l ZW.
\2 1) L0 1)

4. HaiiTn yrom Mexay BeKTopamMu a=(1,-2-2) 1 b =(2,0,1).

5. Haiitu npousBoaHyt0 QYHKITNH, 3aJaHHOM MapaMETPUIECKH X = e y=—7>.
+t 1+t
o . A/ X+5+2x
6. Haiitu npeaen GyHkuun lim XXX
x—-1 x+1

7. Haiigure skcTpeMyMbl GyHKIH Yy = X* — 2x°.
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YrBepxkaeno Ha 3acegannu LIMO « 20 » nexabps 2016 r., mporokon Ne 5
H.0. 3aBeIyIOIIETO LIEHTPOM I'.C. XKvkosa / /

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPAIIMU
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJI)KETHOE OBPA30BATEJIbHOE YUYPE-
JKJIEHUE BBICIIET'O OFPASOBAHI
«MOCKOBCKHNH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

dakynpTeT 0a30BBIX KOMIICTCHIIHH, LEHTP MAaTEMaTHYECKOTO 00pa30BaHHUs
Hucrunnuua «Marematukay
Kypc 1, cemectp 1

9K3AMEHAIIMOHHBIN BUJIET Ne 4

Jlunetinas komOuHanms BekTopoB. basuc. KoopauHatel BekTopa.

HuddepermmpyeMocTs, muddepeHImaln, reoMeTpuIecKiii CMbICT auddepeHnuana.

X1+ 2% =-1

2% -3x =12

[Tokazatp, yTo BekTOpHl M=(1-1,2), n=(2,03), Pp=(-2-11) oOpa3ytoT 6a3uc B MpOCTpaH-

CTBE.

5. Ilpsmas |, npoxomut depe3 Touky A(4;5) mapaaieabHO BEKTOPY g = (1,3). [Ipsmas 1, IPOXo-
JIAT 4epe3 TOUKy B(6;4) NEepHeHAUKYIApHO BEKTOpY N =(-2,3). HallTu TOuky nepeceueHus
PSAMBIX.

6. BbunciIuTh Opeaesn mocue0BaTeIbHOCTH ] §2n-1 _ o2n

lim————.
N> 2 2n+1 + 52n+2

7. Haiinure s5KkcTpeMyM QYHKIMH Y = v/X ++6— X.

Pemuts CUCTCMY MCTOAOM O6p8.THOI>i MaTpulbl {

A

YrBepxkaeno Ha 3aceganuu LIMO « 20 » nexabps 2016 r., mporokon Ne 5
W.o. 3aBeAyOIIETO IEHTPOM [.C. XKykoBa / /

MunuctepcTBo 00pazoBanus U Hayku PO
MocKoBCKHMH MOJIUTEXHUYECKHH YHUBEPCUTET

HNucTuTyT 6230BBIX KOMITETEHITUI

I{eHTp MaTEMaTHYECKOTO
o0Opa3oBaHus
Hucuunnmna «MatemaTukay
Jlis CTy/IeHTOB 2 - TO ceMecTpa

DK3aMeHaAlMOHHBII oniter No 1

[TepBooOpasnas, HeonpeAeIeHHbI HHTErpal. Tabauia OCHOBHBIX HHTETPAJIOB.
dx

45X+ B_x

3. BpuucIuTh ONpeAeNeHHBII HHTETPA J; 3sin’ x cos xdx .

2. BBIYMCIUTH HEOTIpeIeIeHHBI HHTErpall J‘

.6

4. yKa)KI/ITe, KaKOI\/’I u3 HeCO6CTBeHHBIX I/IHTer‘paJ'IOB SABJIIACTCS CXOOSAIITNUMCS
j Vxdx, jx‘?’dx, j\/ x> dx.
1 1 1
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5. HaiiTy YacTHbIC IPOU3BOIHEIC BTOPOTO MOpsiaka GyHKImMH Z = COS(X° — 2Xy) , yOemuThes,

uTO Zjy = Zy,.

3aB. [IEHTPOM MaTeMaTHYECKOro 00pa30BaHUs

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUNCKOI OEJNEPALINN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE YUPEXIEHUE
BBICLLIETO OBPA30OBAHUS
«MOCKOBCKHNH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

@axynpTeT 0a30BbIX KOMIIETEHIIHH, LEHTP MaTeMaTHYeCcKoro o0pa3oBaHuUs
Jucuunmuuaa «MareMatukay
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. OcHOBHBIC TIOHATHSI TEOPUU OOBIKHOBEHHBIX AU (PEPEeHINAIBHBIX YPaBHEHUI IEPBOTO I10-
psiaKa.

2. Kommnekcubie uncna. Onpenenenue, GopMbl 3aucu U ASHCTBUS HAJl HIMH.

3. Pemmts ypaBHenne: Yy —2y +y = 2X.

YrBepxkaeno Ha 3aceqannu [IMO « 20 » nexabpst 2016 r., mpotokon Ne 5
W.o. 3aBenyromIero eHTpOM [.C. XyxoBa / /

MUHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUNCKON DEJIEPALINN
OENEPAJIBHOE TOCYIAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIbBHOE YUPEXJEHUE
BBICIHIEI'O OBPA3OBAHUSA
«MOCKOBCKHMU NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH MOJIUTEX)

®daxynpTeT 6a30BBIX KOMIIETEHITHH, [EHTP MaTeMaTHYECKOT0 00pa30BaHuUs
Jucnummmaa «MatemMaTHKay
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIA BUJIET Ne 1

1. Kitaccrueckoe M CTaTUCTUYECKOE OTPE/IeIIEHHsI BEPOSITHOCTH TOSIBIICHUSI CITy4alfHOTO COOBITHSI, CBS3b
U pa3inane MEXK1y HUMH.

2. llocTpoeHue TOBEPUTENBHOIO MHTEpBAa JUIsi MAaTEMAaTHYECKOr0 OXXHUIAHMS NPU M3BECTHOM CpEAHE-
KBaJ[paTHYECKOM OTKJIIOHCHHH.

3. B maptuu 10% necranmaptHbiX netaieid. Haynauay otobpansl 3 geranu. CocTaBuTh 3aKOH pacrpere-
JICHUS YMCIIa CTAaHIAPTHBIX JAeTalled cpear 0TOOpaHHBIX.

4. JInst CTaTUCTUYECKOTO pactpeiesieHus! BRIOOPKU

5 8 10

1 3 5 2
i
HaWTH BRIOOPOYHYIO CPETHIOI0 U HCTIPABICHHYO TUCTICPCHUS D.
YrBepxkaeno na 3acegannu [IMO « 20 » nexadpst 2016 r., mpotokos Ne 5

H.0. 3aBeyIOIIero NeHTpoM I.C. Xykona / /

KoMmiekTsl TeCTOBBIX 3aJaHNH M KOHTPOJIbHBIX pador (T, KP)
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110 JUCIIUITJINHEC Maremarnka
(HaMMEHOBaHUE TUCLUILIMHBI)

1-b1¥ cemecTp

1. Haiiti 3nadenus MatpudHoro muorowiena F ((A)

(-1 0)
f(X)=-X+2x*-x+3,A=
3

(-2 0 8 1 -5)
2. HaliTi panr MaTpHIbl IPUBEIEHUEM K CTYNIEHIATOMY BI/II[y|| 3 1 2 4
8 2 6 -3 -13
L 1 -3 13 5 17
1 2 1
3. BBIYUCIIUTE ONPEEIUTENb IPUBEICHUEM K CTYIIEHYATOMY BHLY 3 -5 3
2 7 -
4. Haiitu matpuity, o0paTtHyto ganHOM (). Pemuts Matpuunoe ypaBHenue (6)
2 3 %5 s (6)(1 _2\|-x—|(_2 35
© 2 7 -1 L—3 4) (8 -1 OJ
\ )

S. PemuTh cucreMy ypaBHEHHUi. YKa3aTh 001Iee U OJJHO YAaCTHOE penieHue (a).
Pemmuth cuctemy ¢ momoipio 00paTHO MaTpulibl 1 110 ¢popmynam Kpamepa (0)

[4X1 + 9%, —5%X3 —8X4 =5 [X1+2X2 + X3 =5
(@) X +7x —=2x —4x =4 (6) | . x =5x +3x =-7
i3l 2 3 4 131 2 3

2X +5X +X +3x =3 2X +7x —x =13

1 2 3 4 1 2 3

—

1. Pacrcats pasnoxeHnue BekTopa x M0 BEKTOpaM p gy

Xx={5-121}, p ={1-30}, ¢ ={1-11}, F={0,-1,2}

2. KonnuHeapHbI 1 BEKTOPBI pu a?

a=1{2,01}, b ={-231}, p=2a 2b q=3a-2b ~- -

3. BerunciuTs miomas napauieorpaMma, HOCTPOEHHOTO Ha BEKTOpax Ty 0L — YToJl MeX-

- —

Jly BEKTOpaMH  p u (]

- — 5 o s -5 — - i
a=2p q b=p 3¢ [p|=2.[g[=2,  *7

1. YucnoBas nocCJICa0BaTCIIbHOCTD. Hpe):[en YHCJIOBOI IOCJICA0BATCIIbHOCTH. Beckoneuno maielie u 6ecko-

HEeYHO OOJIBIINE IT0CIE0BATENbHOCTH. Hncio €.

2. tgx®
Haiitu npousBonnyo ¢yHkuum Y =

Janst Bektopsl @ =(2;3), =(1,-3),Cc=(—13). [Ipx xakoM 3HaYE€HUH O, BEKTOPHI
3. b

o
- -

p=a-+a b g =a+ 2C KOJUIMHEAPHBI.

1. Haiitu paccrosime ot Touku Mo 10 mrockocti (MiMaM3):
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Mo (-9;10;2), M1(0;7;-4), M2 (4;8;-1), M3(-2;1;3)
L [x+y+z-2=0
2. Beimucath KaHOHUYECKOE YpaBHEHUE TIPSIMOM:
ix— y-3z+6=0

3. Haiitn TouKy nepeceuenus npsamoii u mockoctn: X=2 _Y=3 _z+1 a X+y+22-9=0.

1 1 —4
4. Haiitn Touxy P; cummerpuunyio Touke P orHocurensHo mpsmoi |: P(0;-1;3) wm
x-1_y z
1 -1 1

5. HanucaTth ypaBHEHHE IJIOCKOCTH O, MPOXOASIIeHd Yepe3 TOuKy Mo M NepneHANKYJISIpHO
mpamoit (MiM2): Mo (3;2;0), My (41,5), M2(2;-1,4).

6. Haiitn KocuHYC yria MeXIy IJIOCKOCTAMH Oy U Ol
o1 :3X—-y+3=0, 0, : Xx-2y+52-10=0

3azlalme I0 KOMIIVICKCHBIM YHUCJ/IaM

3AJIAHME 1
Y CcTaHOBUTE COOTBETCTBUE MECKAY KOMIUJICKCHBIM YHUCJIOM U €TO MOAYJIEM.
1 1-1i 2/2
2 2+2i J2
3 —-3+4i 2
‘ J3-2i 5
; 7

3AJIAHME 2
JleiicTBUTENIbHAS YaCTh KOMIUIEKCHOTo uncia  (3— 2i)° pasHa

BAPUAHTBI OTBETOB: 1) 413 2)5 3) 13  4) 0.
3AJJAHME 3

Ha PUCYHKC IMPEACTABIICHA I'COMCTPUUCCKAA HWIUIIOCTPALlUSA KOMIIJIICKCHOTI'O YMCIIa Z=X+ |y.
Tor):[a TPUTOHOMETPHUYCCKAA (1)opMa 3aIllMCH 3TOro 4ucijia UMECT BUJ

YA
1/2 4
0 2 X
| OtBer |
3AJIAHUE 4

BekTop, COOTBETCTBYIOLINI CyMME KOMITJICKCHBIX Yrcen 23 = —1+1 u Z, =2 —3i, uzodpaxeH
Ha PUCYHKE
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
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y
A
2 4
1) ? ) VA 3) Y, )
1
- L - } - -
-Tof x O I 0 ES 2 X
-2
3AJJAHHUE 5
JlaHbl 2 KOMIIJIEKCHBIX YyuCla Zj U Z,.
YA y
225% 1 ~ 0 -
0 > 7T . >
/4-' “135
z 2

1

Torpaa aprymenT npousseaenus arg (2122) (B rpamycax) paBeH

| OtBer |

3AJJAHMUE 6

JlaHbl 2 KOMIUICKCHBIX Yncia Zj U Zy.
Y}
Z;

0

1120

A

[ -
X

Torna apryment otHotienust  arg(z, / z,) (B rpamycax) paBeH

YA

0

| Otger

3AJJAHUE 7

Haiiti Mo xyiib KoMIuIekcHoro yncina Z, ecim Imz=3, a argz =arcsin(3/5).

| OtBer |

3AJIAHUE 8

JlaHO KOMIUIEKCHOE YuCII0 Z =2+ ,/5i. YCTaHOBHTE COOTBETCTBHEC MEXKJYy ONEPAIUAMHU HaJ

JaHHBIM YHCJIOM M PE3YyJIbTaTaMH UX BBIITIOJTHCHUS.

1 7z

251

2 Z/z

3 Z+7

4 -7

wl N

© ESN
w| &

3AJJAHUE 9

Halitn 3Ha4eHUs KOpHS /1. TlokasaTh X Ha KOMILIEKCHOI IIOCKOCTHL.

| Ortser |

3AJJAHUE 10
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( 80
Ilycts Z—fﬂf Beruncnurs \/%Hi) .

k 2 2)
BAPUAHTBI OTBETOB: 1) -1  2) 1 3) 2° 4 -2%,

3ajaHue M0 MaTEeMaTHYECKOMY aHAJIM3Y
1. Haiitu npousBoany:o Yy :

a) y:arctg3ln—"v/l 5) y:(\/x_)

x+2
B) sin(x— 2Y)+—— X r) Xx=e cost, y=e cost

2. Haiitu Lm;l(x arCthy)
. )

3. [IpoBecTu nmoaHOE UCCIIEIOBAHUE U TIOCTPOUTH rpaduk

1
f(x):x2+7

1. BeuucnuTh npeaesl;
2n+1 _ 5n 1 Sln

3 ctg7x

1 lim%Z., ~, 2 lim . 3. lim(1-3x)
oo 3 +5 x>0 1 _ ¥ x—>+0
2. BBIUNCIIATE TIPOU3BOIHBIC:
=_CO;6X 2. y=arctg’ +sinln2x
35|n(12x+1) 1-2%2
X+4 2
1. Moctpouts rpapuk: ¥ =—— Y=

2 dxa2
2. Haiitn TPEJEIBL:

1) im () 2)lim /N +2 -V’ +3

= (1+n)?2—(2-n)’ > n+5+n
3) Iim(zn +3) 4 limn (yn? +1-n)

n—mk 2n
0, x<—-m

3. HccnenoBath Ha HENIPEPBIBHOCTD M BBITIOJIHUTH YEPTEXkK: Yy =4sinX, —T <X <0
w, x>0

2-0i1 cemMecTp
3agaHue 1o HHTErpagam
Buraucantn HEOIPEACICHHBIC UHTErPaJibl

dx dx

1 [———— X - 27%dx eXcosxdx 4. [———  5.[xcos3xdx
I2(x+\/§ 2.1 3. Ix —6x+18
.3
6. J_ZL 7. [ X1 dx 8 [ X+l X+1 dx 9. | dx 10, [ SIM X gy
X +6X+5 VX+1+2 X" +3 V1- X arcsin x cos X

Brruucants OINPEACTCHHBIC HHTEI'PAJIbI
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dx 6 dx
XA/ 7 +InXx > J.11+«/3X—2

7.6 1 dx 1 e
1. [ 3sin? xcos xdx 2. 3. [(x-1e'dx 4.
'(.; g«/1+ 3X (')[( ) {

2 14 x° i} 1x% 42X

4 NEREVE 2
6. dx 7. dx — X
! arcigx Focsy Blea®™ ol pga® 10 [V4-Xo

Heco0cTBeHHbIE HHTErPaJIbl
1. Ykaxure, Kakoil U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISAETCS CXOSAIIUMCS

?\/xdx, o{oxg'dx, o{o\/ﬁdx

o0

2. BBILII/ICJ'II/ITB I/IHTCFpaJ'I, YCTAaHOBUTD €ro CXoanuMoCTb NI pPacxoauMoOCTb dX
I,
o1+ X

0

3. BbluncnuTh HHTErpall, yCTAHOBUTH €0 CXOAMMOCTh WM pacxoauMocTh | In xdx
1
. a dx
4. Berauciaure H6C06CTB6HHHI/I HHTCIpal IT’ YCTaHOBI/ITB €ro CXoauMoCTh HUJIn
04/X

L dx

5. BerauciauTh HeCOOCTBEHHBIH HHTCIpal I X2 y YCTAaHOBUTDH €T0 CXOAUMOCTDb HUJIN
-1

pPacxoauMOCTb.

pacxoauMOCTb. 1
dx

1. BbuuciuTh HECOOCTBEHHBIM HHTETPAT ! YCTaHOBUTB €TI0 CXOJUMOCTb WIH

X3’
PacxoauMOCTb.
BbIYHCIMTD 1BOMHbIE HHTErPAJIbI

1. (ij)(x+5y)dxdy, D={(x,y)p<x<1, 0<y<1}.
2. fo(lo—Xz—yz)dxdy, D={(x,y)]1<x<2, 0<y<2}.
3. }J )(X +y)dxdy, D —MHOXecTBO TOYEK IIIOCKOCTH, OTPaHMYEHHOE TUHUAMU Y =X, Y =X".
4. szfj4Xdedy, D — MHOX€ECTBO TOUYEK TUIOCKOCTH, OTPAHUYCHHOE JIMHUSMH
D

x=1 y=X% y=3X

5. [[(x* + y)dxdy, D —MHOXeCTBO TOYEK IITOCKOCTH, OTPAHHICHHOE JTHHHUSIMHA
(D)

y=x/2, y=2x, y=2/x (x>0).
Brruncnuth 1BOMHBIE MHTETPAIbI, TEPEU IS K MOISIPHBIM KOOPAMHATAM

1 [[(4x% +4y? +6)dxdy, 20e D={(x,y):x* +y* <1}.
(D)

2. [[(3y¥*+y® —2)dxdy, 20e D={(x,y):X +y* <4},

(D)

N3mennTn MOPAAOK UHTCTPHUPOBAHUA B IIBOﬁHOM HUHTETpaJic
2 [ 12—y

1x 2
1 [ [(x* + y?)dxdy, 2. [dx [ f(x, y)dy, 3. [dy [f(x,y)dx.
00 0 2x 0y

BbIUMCIATE KPUBOIMHEHHBIEC HHTETPAJTBI
1. jx\/ydx +(X+y)dy, tne L - myra mapabGoisl Y= X ¢ HAIpPaBIEHUEM OT TOYKHU
L

B(2;4) kx rouke A(0;0).
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2. [ 2xydx — x?dy BHOJIb OTpe3Ka MPSIMOM, BBIXOAsLIEro u3 Hayana koopaunar O(0;0) u
L
3aKaH4MBaroIerocs B Touke A(2;1).

3. [2xydx — x’dy ~ BxOIB myru mapaGombl Y = X2 ¢ HayanbHOH O(0;0) m koneuHot A(2;4)
L

TOYKAMHU.
4. [ 2xydx + x’dy  Bmoub nomanoii OBA, rae O(0;0), B(2;0) u A(21).
L -

5. Beruucnuts paboty _F cuiioBoro nossk BAONb yTH, 31aBa€MOT0 JTHHHUEH | = AB, eciiu
koopauHaTel crisl F (X2 2+ Y) , ypaBuenne kpusoit |1 y=x> -2, A(1,-1), B(3,7).

6. Haiitu 00bemM Tena, mosrydeHHOro BpaiieHueM BOKpyr ocu OY ¢Gurypsl, orpaHUueHHON JH-

HUAMH Y = X3, y=1 x=0.

7. Haiitu 06beM Telna, moaydyeHHOro BpaiieHueM BoKpyr ocu OX ¢urypsl, orpaHuueHHOMN JIH-

HESIME Y = X2, Y2 =X.

8. Haiitn momans (pUrypsl, OrpaHHYEHHOM IMHAAMA Y = X2, Y = —X+ 2

q)yHKIII/II/I HECKOJBKHX IIEPEMECHHBIX

o " _ 14
HaI/ITI/I YJAaCTHBIC HpOI/ISBOI[HLIe BTOpOFO HOp)II[Ka, Y6eIII/ITI)Cﬂ, qTo ny - Zyx

2 2
2 2 X" +3
1.2=e"7V | 2.z=cos(x®* —=2xy), 3.z=+y?-2x, 4 z=In(xy—x?), 5.2=2
Xy
6. z=ctg(2x+3y), 7.z=sin(xy), 8. 7=V, o z=xc0s’y, 10. z=y?sin?x.

Haritn Fpa,Z[I/IeHT dynkmmun z = f(X,y) BTOUuke M, (X, Vo)

4 2

X'+ 3y y?
Mo(46); 2. Z=—, Mo(1-1); 3. z7=__

T A 4xy T TR
4. 7=x"-3y’x, M (32).

HCCHCHOB&TL Ha S5KCTpEMYM (byHKHI/H'O

1 z=x2—x+y2+2y, 2. 7=2% +xy—X+Yy?,

3. z=xX—2x+4y-y?, 4. 7=x"-3x+3y>+4y,

5. 2=% + Yy +4xy.

1. z= Mo (2,-2);

ITo psimam

I/ICCJ'IGI[OBaTB Ha CXOAUMOCTb PSJIbI

sin’n ©»1-sinn o N-3 © N+5 ® {
1. Z_L’ 2. z_g_a 3. 2_2_1 4. Z_n_’ S. Z

=t N nln+12 1N +10 1 5 U)
s = 2n+1)" © 4n? -3 = In®3n - 10
6.¥2" 7. zl(_? ey 0 e 100y
n=1 N “1K5n+4) n=14n +3 n=1 N nl(n+1)|n (n+1)
BrisicHUTS, CXOJIUTCS 1T a6COJ'IIOTHO YCIIOBHO MK paCXO)II/ITCSI pan, .
» (1) = (-1)" = (-1)"(n+2) ( 1) = (-1)
D — 2-2—, 3-Z—n, 4. , 5y .
n=1(%\ (n+1) n=1(6n+2) n=1 6 n=l 5n n=l,/3n2 +1
)
'e) ( n n
scayl "
n=1 \2n-1)
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3. Haiitu HHTCPpBAI CXOIII/IMOCTI:]I pdaaa 1 HCCICA0BATh €ro NOBCACHUC HAa KOHIAX MHTCPBAaJla

© N X
CXOIUMOCTH > .

n=1N +1k2)

4. Pasnoxurts B psa Teilnopa no crenensam X dynkuuto — f (X) = , UCTIOJIB3YsI

x> —5X+6
TOTOBOEC pa3JIO>KeHI/Ie.

5. Paznoxwuts B psix Teitnopa o creneusm (X —7 /2) ¢ynkmuio  f (X) = cos X,
UCIIOJIB3YSI TOTOBOE Pa3iioKEHHE.

3-mii cemecTp
TecToBoe 3aqaHne M0 00bIKHOBEHHBIM TU(depeHunATbHBIM YPABHEHUSAM

3AJIAHME 1.
YCTaHOBUTE COOTBETCTBUE MEXKAY HOMEPOM YPABHEHUS U €r0 TUIIOM
1) xy'+2y =x*sin 2 2) (1+ y?sin 2x)dx — 2y cos? xdy = 0

, 4
3) y —_y=2X\/§ 4) y3+2x°y = x4/3+2y° .
X

- ypaBHEHHUE C pa3AeisIOIUMUCS IEPEMEHHBIMH,
- nuHeiHoe muddepeHaIbHOe YpaBHEHHE,

- ypaBHEHHE B NOJIHBIX AuddepenHuanax,

- ypaBHeHue bepHyn,

- ypaBHEHHUE, IPUBOJAIIEECS K OHOPOIHOMY.
3AJIAHME 2.

Jlano ypasnenue nepsoro mopsiaka (5xy° + x°)dx — (y? —5x%y)dy =0 B (opme, conepkarieit

mubdepennmansl. [IpuBeaute ero kK BuAy, pa3pemieHHOMY OTHOCHTEIBHO MTPOU3BOIHOM.

| OtBer

3AJIAHUE 3.

Jlano muddepennmanshoe ypasaenne Y = (2k + 3)x*, Torma pymkums y = 2X°  SIBISIETCS €ro

perienueM npu K, paBHOM:

| OtBer |

3AJIAHMUE 4.
dx

o 2dy =
OO6wwii uaTerpan nudpepentmansioro ypapaenus Y Y 3 UMeEeT BUJL

| Otger |

3AJAHUE 5.

Vkaxure HHTCIPAJIBHYO KPpHUBYIO pCHICHUS 3aJa4n Kommu JJIsL OOBIKHOBEHHOTO I[I/I(l)(bepeHI_II/I'

anpHOTO ypaBHeHus Xy =y-1; y(l)=2.
VA

ONn ©™ >

BAPUAHTBIOTBETOB: 1)A 2)B 3)C 4)D.
3AJJAHUE 6.

Jano nudepeHanbHoe ypaBHEHHE BTOPOro mopsiaka Y = x* +x. Torma obmee pelreHue

YpaBHEHUsI UMEET BUJL
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BAPI/LAiHTbI (J?TBETOB:

1) y=_x"+"xX+Cx+C 2) y:ix4+ix3+c x+C
1 1 2 T 1 2
3) y= " x'+ x¥+Cx+C 4)y =6x* +2x° +C x.
ﬂ g 1 2 1
3AJIAHME 7.
Pemrenne 3amaun Ko Y = 2X +1, y(0)=y'(0)=0 HMeEET BHU]I
BAPUAHTHI OTBETOB:

2 X3

X3 2 XS X2 X3
3 2 2

3AJIAHHME 8.
Mano muddepeHimanbioe ypaBHeHHE BTOporo mopsiaka 2xy' —Y =0, Ttorma ero oOiiee pere-
HUE UMEET BUJI:

| OtBer |

3AJIAHHE 9.
Hano muddepennnanpHoe ypaBHeHHEe BTOporo nopsiaka — Yy'ctgdx+4y' =0, torna ero oduiee

PEIICHUC UMECT BUL
BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2) y=-C;cos4x +C,

3) y=C,;sin4x+C, 4)y=-C,sin4x+C,.
3AJIAHUE 10.
KopHu XapakTepuCTU4ECKOTrO YPaBHEHUs PABHBI kl = k2 =-1, k3,4 =22, rtorna ¢yuna-

MEHTaJbHAS CHUCTEMa PEIICHUH JIMHEHHOTO OIHOPOAHOTO NH(QEpPEHIMATBHOTO YPaBHEHHUS C
MOCTOSIHHBIMU KO3 duiineHTamu OyeT UMETh BUJL
BAPUAHTBI OTBETOB:

X

)y, =€, y,=e*, y;=c0s3X, Y4=sin3x
2) Y, = e—x’ Y, = e—2x’ Vs = eBx’ Y, = e—3x

X

3) y, =€, y,=e™, y;=c0s3X, Y4=-sin3x

) yi=e¥, y,=xe, y;=e*, y,=e”
3AJJAHUE 11.
Kopuu xapakrepuctuueckoro ypapHenus pasuel K, =k, =5, K;, =5%i. Torma obmee peme-

HUE JMHEHHOro OJHOPOJHOro AuddepeHnalIbHOro ypaBHEHHUs ¢ TOCTOSHHBIMU KO3 uiineH-
TaMH OyJIeT UMETh BUJI:

| OtBer |

3AJIAHHUE 12.
N3BectHa pyHmaMeHTampHas CUCTEMA PEIICHU OTHOPOIHOTO JTUHEHHOTO Tr(depeHITnaIbHOTO

ypaBHeHHA: y, =1 y,=X, Y;= x?. Torja 4acTHOE PeIICHIe yPaBHEHHUS, yIOBICTBOPSIONIEE
HavansHBIM yeroBusam  Y(0)=2, y'(0)=-1,

y'(0) =-2, pasuo:

BAPUAHTBI OTBETOB:

1) y=2+x-x> 2) y=2-x-2x* 3) y=2-x-x> 4) y=2-x-0,5%

3AJAHMUE 13.

Oyukuus Yy =C,e* +C,Xe* sBiasercs OOLMM peIeHHeM JIMHEHHOro OJHOpoaHOro audde-

PEHIIMATFHOTO YPaBHEHUS C MOCTOSHHBIMU KO3 pUIIMeHTaMu, TOTJ]a €r0 XapaKTepUCTUIECKOe
YpaBHEHUE UMEET BU/T
BAPUAHTBI OTBETOB:
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1) k?-1=0 2) k*-k=0 3) k®+2k+1=0 4) k?*-2k+1=0.
3AJIAHHUE 14.
Obee pemenue auddepenunanbHoro ypaBHenus Y +4y'+3y =0 wumeer Bun

| OtBer |

3AJIAHHME 15.
YacTHOMY  pEIIeHHI0  JIMHEWHOTO  HEOJHOPOAHOTro  Au(depeHlrnanbHoro  ypaBHEHHS

y' —3y'+2y=2x-1 1o Buay ero npapoi 4acTu COOTBETCTBYET (DYHKIIUS

BAPUAHTBI OTBETOB:

1) v.=AC+Bx 2) y.=Ax+B 3) y,=Ax 4) y, = A +Bx+C. .

3AJIAHUE 16.

Jano nuHelHOe HeoaHOopoaHOoe auddepeHnnanbHoe ypaBHEHHE ¢ TIOCTOSIHHBIMU K03 huUIneH-
Tamu 2y + Yy +2y = X' sin2X. 3ammcaTh BHJ YACTHOIO PEILCHUS C HEONPEAEICHHBIMU KO3()-
buMeHTaMH

| Otger |

3AJIAHHUE 17.
Jano nuHeliHoe HeoHOpoAHOE nuddepeHIanIbHOe YpaBHEHHE C MOCTOSHHBIMEU K03 duiineH-

tamu Y +4y=2ctg2Xx. B kakoM BuJE CIeIyeT MCKaTh YaCTHOE PEIICHHUE HEOIHOPOHOTO
YpaBHCHUA MCTOAOM Bapuall IMPON3BOJIbHBIX ITOCTOSAHHBIX ?

| Otger

3AJTAHUE 18.
Peurenue kpaeBoii 3amaun Y =2X+1, 0<x<3, y0)=1, y@)=9/2

HMEET BU
3 2 3 2

BAPUAHTBI OTBETOB: 1) y=%+x7—3x 12 y=%+x7—3X+l 3)

X3 X2 3 2
y=_+ ——Ex +1  4) y:X—+X—+Ex+1.
3 2 3 3 2 3
3AJIAHME 19.

Jlano muddepennuansaoe ypasuenue Y = y° +2x u HauansHoe ycnosue y(0)=1. Toraa nep-

BbIC TPH WICHA PA3JIOKECHUS €r0 PEIICHUS B CTEIIEHHOM Psii UMEIOT BUL
BAPUMAHTBI OTBETOB:

1) 1+x+5x*  2) 1+x+025¢%  3) 1+x+05x% 4) 1+ x+2,5%.
3AJIAHME 20.

Oo0mee pemenne cucreMsl JU(QepeHInaIbHbIX ypaBHEHUI { )}’/}' = %//2,_ y
2 1 2
UMEeT BUJI
BAPUAHTBI OTBETOB:
y =Ce*+Ce¥, [y=Ce®+C e,
1 1 2 1 2
1) {y _2cer Ce 2) 1y __Zcenic e

2
=_“Ce¥+C e,

2

2 E 1 2 2 g 1 2
y =Ce* +C ¥, =Ce?+Ce¥,
1

3 ly=° g

< <
=
S

_
N
w |
-
N
J—
N
w |
-

TecToBOE 3aJaHNe 10 TEOPHHU BePOSITHOCTEH M MaTeMaTHYeCKOH CTATUCTHKE
3AJIAHHME 1
KonmdecTBo crmocoOoB pacripeneneHnus TpeX MPU30BBIX MECT B OJHMMITHAJ/IE TI0 TEOPHH BEPOSIT-
Hocteil cpenu 10 yuacTHUKOB paBHO
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BAPUMAHTEI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJJAHME 2

W3 ypHbI, B KOTOpOi HaxoaaTcs 6 Oenbix 1 4 YepHbIX I1apa, U3BJICKAIT Hayaady 2 mapa. Torma
BEPOSATHOCTH TOTO, 4TO 00a 1apa OyayT OenpiMu, paBHA

BAPUAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33.

3AJJAHME 3

B kpyr paauyca R OporieHa Touka. Toraa BepoSTHOCTh TOTO, YTO OHA MOMAJET B 3AIITPUXO-
BaHHYIO 00JIaCTh, paBHA

YA

-
X

BAPUAHTBIOTBETOB: 1)1/2 2)1/3 3)1/4  4)1/6.
3AJIAHME 4
HecoBmectnbie coobitust A, B,C He 00pasyror nonmyro rpymmy coObITHH, €CIIM X BEPOSATHO-
CTU paBHBbI:
1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) P(A)=1/3,P(B)=1/2,P(C)=1/6
3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4) P(A)=1/4,P(B)=1/3, P(C)=5/12.
BAPUAHTBIOTBETOB: 1) 2) 3) 4).
3AJJAHUE 5
Bpocarot 2 monetsl. CoObITHs: A - Tep0 Ha nepBoii MoHeTe, B- nmdpa Ha BTOpoii MOHETE SIBJISI-
IOTCSI:
BAPUAHTBI OTBETOB: 1) HeCOBMECTHBIMU ~ 2) COBMECTHBIMH
3) He3aBHCUMBIMH  4) 3aBUCHMBIMH.

3AJTIAHHUE 6

Crynenrt 31aet 20 Bonpocos nporpammsl U3 30. Torna BeposTHOCTh MPAaBUIIBHOTO OTBETA HA 3
BOIIpOCa paBHA

BAPUAHTBI OTBETOB: 1) 57/203 2) 8/27 3)19/75 4)146/203.
3AJIAHHME 7

B nepBoii ypHae 6 Genbix 1 8 yepHBIX IapoB, BO BTOpoi 7 OenbIX U 3 yepHbIX mmapa. M3 Haynauy
B3SITOI YpHBI BRIHYT 0J1MH map. Toraa BeposSTHOCT TOTO, YTO TOT IAp OKAKETCs OeNIbIM, paBHA

| OtBer | |
3AJIAHME 8
CoObiTe A MOKET HACTYNUTh JIMLIb MPU YCIOBUU MOSIBICHHS OJHOTO M3 2-X HECOBMECTHBIX
cobbituii B, u B2, obpasyromux momayto rpymmy. M3BectHel BepostHocTs P(Bi)=2/3

ycioBHbIe BepositHocTi Py (A)=1/3, Py (A)=2/5. Torna BeposSTHOCTb COOBITUS A pasma

BAPUAHTLI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/45.

3AJIAHHUE 9
JluckpetHas ciydaifHasi BeTMUMHA 3a/l1aHa 3aKOHOM paclpeiesieHusl BEpOsSTHOCTEN
X 1 3 5

P 01 03 06
Torza eé ¢pynkuus pacnpesenenus sepositHocreit  F (X) umeer Bun

BAPUAHTBHI OTBETOB:
{0 npu X<1 [0,1 npu X<1
03 mpu 1<x<3 04 mpu 1<x<3

1) F(x)= 2) F(x)=

) F&) 40,6 npu 3<X<5 ) F&) 411 npu 3<X<5
1 npu X>5 [O npu X>5
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(0 mpu x<1 (0 npu x<1

|O,l npu 1<x<3 |0,1 npu 1<x<3
3) F(x) =1 4 npu 3<x<5 4) F(X):{o’g npu 3<x<5

fl npu  X>95 0,6 npu  X>5.
3AJIAHME 10

HenpepeiBHast ciyuyaiiHasi BeIMYMHA 33JaHa HHTETPAIBbHON (pyHKIHEH
0 npu X<0,

pacripenienenns Beposthocteii F(X) =X /9 npu 0<x<3,
1 npu  X>3.

Toraa mIoTHOCTh BEPOSATHOCTEH f (X) HMEET BUJ

| OtBer |
3AJJAHUE 11
I'pacduk riotHOCTH BepositHocTel T (X) mokasan Ha pucyHke. Toria 3HaueHne a
f(x) A
a
0 Ja X
paBHO
BAPUAHTBI OTBETOB: 1)05 2)1 3)2  4)2
3AJJAHME 12

JluckpeTHas citydaiiHas BeJIM4MHA 33/1aHa 3aKOHOM PacIipeieieH s BEPOSTHOCTEN
X 0 1 3
P 02 03 05
Torna e€ MmaremaTnueckoe 0XKUIAHUE U TUCTIEPCUS PABHBI
| OtBer |
3AJJAHME 13
BepositHocTh nosiBieHust coobiTud A B 30 HE3aBUCUMBIX MCHBITAHUAX, IPOBOJUMBIX 110 CXEME
bepuynmu, pasHa 0,6. Torna qucnepcust 4ucia NOSBIEHUH 3TOr0 COOBITHS paBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4)12.
3AJJAHME 14
HenpepbiBHas ciydaiiHas BeTM4YMHA pacipesieiieHa paBHOMepHO Ha nHtepBaie (6, 10). Torna eé
MaTEeMaTUYECKOE 0XKUIAHUE U AUCTIEPCUSI COOTBETCTBEHHO PaBHBI
| OtBer | |

3AJAHME 15
HerepBIBHa}I cnyqaﬁHa;I BCIIMYMHA X MMOAYNHCHA HOPMAJIbHOMY 3daKOHY paClpCACJICHUA C Ma-

tematrueckuM oxkunanueM M (X)=a =20. BeposrHocTh e€ momananus B uatepBan (20, 25)
paBHa (,4. Torna BeposTHOCTH e€ monananus B uHTepBan (15, 20) paBHa
| OtBer | |
3AJIAHHUE 16
CrarucTrdeckoe pacnpenesieHne BRIOOPKH UMEET BU/T
x. 2 4 5 8

n, 2 5 7 6
Torma oTHOCHTENIbHAS YacTOTa BapuaHTbl X; = 4 paBHa

| OtBer |

3AJIAHHME 17
I[To Be1OOpKe 00bemMa N =100 mocTpoeHa ruCTOrpaMMa 4acToT.
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o o ws T

Y

4 8 12 16
Torna 3HaueHue a paBHO:

| OtBer |

3AJIAHHUE 18
M3BeCTHO cTaTUCTUYECKOE paclpeieeHne BBIOOPKU
X. 6 7 10 12 13

n; 5 6 8 7 4

Torma e€ BEIOOpOUYHAS CPETHSIS Xg paBHa

| OtBer |

3AJTIAHHME 19
Jana BeiOOpka o0bema N. Ecnu kaxaplil 371eMEeHT BRIOOPKH YMEHBIIUTH B TPH pas3a, TO BbIOO-

pounas cpexusis X, -
BAPUAHTBI OTBETOB: 1) He u3zmenutcs 2) yMeHbIIUTCS B 3 pa3a
3) yBenuuuTes B 3 paza  4) ymenbmurces B 9 pas.

3AJIAHME 20
Mona Mou Meauana M, BapHalIOHHOTO psAja

X 12 13 15 16 18 20

n. 4 9 18 14 11 5

1
paBHBI

| OtBer |

3AJIAHUE 21
BBI60p0‘lHa}I CpCAHAA T JaHHOI'O0 CTaTUCTUUCCKOT'O paclpCaCIICHUA BBI60pKI/I
x, 2 4 5 8 10

n 4 7 14 8 7

i
pasua X, =6. Torna Beibopounas nucnepcus D, pasna

BAPMAHTBI OTBETOB: 1)41 2)220 3) 1,025 4) 6,25.
3AJIAHUE 22

Haiiti noBepuTenbHbIN HHTEpBAJ I OLEHKU ¢ HaJexXHOCThI0 ¥ = 0,95 Hen3BecTHOro Marema-
TUYECKOTO OKHJIaHWsI HOPMAJIBHO PACIpee]ICHHOTO MpU3HaKa X TeHepalbHOW COBOKYIMTHOCTU
Xg, ecnu u3BeCTHBI 00beM BbIOOpKH N =30, BBIOOpOYHAs cpelnss X, = 2500, CpeaHee KBajpa-
TUYECKOE OTKIIOHEHHE TeHepanbHOl coBokynmHocTH ¢ =100, KBaHTHUIIHF HOPMAIBHOTO pacmpee-
meHus t =2,58.

| OtBer |

3AJIAHHUE 23
[Tpu mocTpoeHnn ypaBHEeHHs THHEHHON perpeccnn Y Ha X @ Y =ax+b momydeHsl ClieAyroIIme

pesynbrarel: I, =05, 6x=2, 6, =1,1. Torna BeIOOpOUHBI KOO)DHULIHMEHT perpeccuu Oynaer

paBeH
BAPUAHTBLI OTBETOB: 1)0,55 2) 1,1 3) 0,22 4) 0,275.
3AJIAHUE 24
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BribopouHoe ypaBHeHue nuHEHHO# perpeccun Y Ha X mmeer Bua: Y =2X—3. Toraa BeiGo-

POUHBIN KOA(D(PHUITMEHT KOPPEISAIUN MOXKET ObITh paBEH
BAPUAHTBI OTBETOB: 1) 06 2) -06 3) -2 4) -3.
3AJJIAHHUE 25

Ecnu ocHoBHas runote3a umeeT Bua H,: a =16, To KoHKypupyroleil OyaeT runoresa:
BAPHMAHTBI OTBETOB: 1) H,: a<16 2) H,: a<16
3) H;: a>16 4) H;: a>14.

OneHka «0TJIMYHOY BBICTaBIIsAETCS CTYAEHTY 3a 95 — 100% npaBUIbHBIX OTBETOB,
OIICHKA «XOPOUIO» - 32 He MeHee /5% MpaBUIIbHBIX OTBETOB;

OILICHKA «YJOBJIETBOPUTEIBLHO» - 32 HE MeHee 50-60% npaBUIIbHBIX OTBETOB;
OLICHKA «HEYJIOBJIETBOPUTEIHHOY - 32 MeHee 50 % mpaBUIbHBIX OTBETOB.

KommuiekT Bonpocos (YO)
JIMHEMHAS 1 BEKTOPHASI AJITEBPA

Marpuiipl, TUIIBI MATPHII.

Omnepanuu ¢ MaTpuLiaMy, UX CBOMCTBA.

YMHOXEHHE MPSMOYTOIBHBIX MAaTPHII.

MarpuuHnas ¢popma 3anicy CUCTEMBI JINHEHHBIX anreOpanyeckux ypaBHEHUH.

Onpenenureny U UX CBOMCTBA.

[Toustue onpeaenurens. MUHOpHI 1 areOpanyeckue JOMOTHEHHUS.

CucTeMbl TMHEWHBIX aNTreOpandecKuX ypaBHEHHH, OCHOBHBIC TOHATHUS U OTIPEIEICHUSI.

[TpaBuno Kpamepa perieHus cucteM JUHEWHBIX ypaBHEHUH.

OO0parHast MaTpHIa U €€ BEIYMCICHHUE. Y CJIOBHE CYIIECTBOBAHUS OOpAaTHON MaTPHIIBI.

10 Pemenue cucreM JIMHEHHBIX anreOpanyeckux ypaBHEHUH METOJIOM 0OpaTHOW MaTpHIIbI.

11. Meron 'aycca penieHust CUCTEM JTMHENHBIX YpaBHEHUH.

12. Pemienue mpou3BOJIbHBIX CUCTEM JIMHEHHBIX yYpaBHEHHUH MeToaoM ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kamemu.

14. OgHoposaHble cuCTeMbl JIMHEHHBIX ypaBHeHUI. Kpurtepuil cyiecTBoBaHMs HETPUBHAIBHBIX
peLieHui.

15. IToHsATHE BEKTOpa M TMHEWHBIE ONEPALMU HAJl BEKTOPaMH, CBOICTBA onepanuii.

16. JTuneitHast KOMOWHAITUS BEKTOPOB.

17. JIuneiinast He3aBUCUMOCTh U JIMHEHHAs 3aBUCUMOCTb T€OMETPUUYECKUX BeKTOpoB. Kpurepuii
JIMHEWHOM 3aBUCUMOCTH.

18. ITonsaTue 6a3uca. KoopanHaTsl BEKTOpA.

19. OproropmupoBaHHBIi 0a3uc. Pa3moskeHre BekTopa 1o BeKTopaM 0asmuca.

20. YnopsimoueHHasi Tpoiika BEKTOPOB.

21. CxansipHOE, BEKTOPHOE M CMEIIAaHHOE MPOW3BEJCHNE BEKTOPOB B OPTOHOPMHPOBAHHOM Oa-
3HCe.

22. Y CIIOBHS OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiHbIe MPOCTPAHCTBA.

24. Marpwuria nepexoza ot 06a3uca Kk 6a3ucy.

25. CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS! MATPULIBI.

©CoNooa~wWNE
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10.

11.

12.

13.

14.
15.

16.

17.
18.
19.
20.
21.
22.

23.
24.

25.
26.
27.
28.
29.
30.

31.
32.

MATEMATHYECKHUM AHAJIN3

[TonaTne nepeMeHHON BEIMYMHBI U 00JIACTH €€ H3MEHEHUSI.

NOHATHE (PYHKIIMOHAIIBHOW 3aBUCUMOCTH, KJaccupukanus GyHKIuii.

OmnpeneneHye U TUIBI YUCIOBO MOCIEI0BATENBHOCTH.

IIpenen uucioBoil nmocienoBaTeIbHOCTU. ApUdMeTHUecKue onepanuy HaJl Mociie0BaTelb-
HOCTSIMH.

VYcioBHs CyIIeCTBOBAHUS KOHEUHOrO Mpejeia YUCIOBOM IMOCIEeN0BATEIbHOCTH (TEOPEMBbI
Komu u Beiteprpacca).

Bropoii 3ameuaTenbHbIN Mpeed.

[Ipenen ¢pynkuuu. Onpenenenusi. ['eomerpudeckas HHTEPIPETALUs TOHATHS Mpeiena
¢bynkuun. CBONCTBA IIPEICIIOB.

BeckoneuHo maieie, 6ecCkOHEUHO OObIINE (DYHKIIHH.

[TepBrIii 3aMeUaTeNIbHBIN TIPEACII.

beckoHeyHO Masble BEJIMYUHBL. DKBHUBAJCHTHbIE OECKOHEUHO MaJlble U UX HCIOJIb30BAHUE
IIPU BBIYUCIIEHUH IIpeeoB. Talnuia 5KBUBAIEHTHBIX OECKOHEUYHO MaJlbIX.

HenpepriBHOCTh (yHKIIMM B TOUKE W Ha npomexyTke. OnHocTtopoHHue npenensl. Kinaccu-
(buKaius To4eK pa3pbiBa rpaduka.

CaoiicTBa (QyHKIIMH, HEMPEPHIBHBIX HA OTpe3ke (TeopeMbl Belepmrpacca, bonbiiano — Ko-
1I1).

[IpousBonHas. I'eomerpuueckuii u ¢puznyeckuil cMbici npousBoaHoi. KacarenbHas u HOp-
MaJlb K IUNIOCKOM KPHUBOIA.

Tabnuia mpor3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

CBs3b MEXIY CYLIECTBOBAaHMEM IIPOU3BOIHON (QYHKIIMHN B TOUKE U HENPEPHIBHOCTHIO (YHK-
IIUY B TOU K€ TOUKE.

[Tpou3BoaHasi CyMMBI, IPOU3BEACHUS, YaCTHOTO. [Ipon3BOAHAS CI0KHOM 1 00paTHOHN QyHK-
1005078

ITpon3BosHas mapamMeTpUyecKH 3alaHHON QYHKITUH.

[IponsBoHas GyHKIUM, 3aJaHHOU HESBHO.

JuddeperurpoBanue ClI0XXHOM MMoKa3aTeaIbHON QYHKIUH.

Huddepenunpyemocts. Juddepenunan. I'eomerpuueckuii cMmpicn nuddepenuana.
ITpouzBosHbIe U TU(GEpeHIINAIbl BBICIIUX TOPSIKOB.

OcHoBHble TeopeMbl AuddepeHnnansHoro ucurciaeHus (reopema depma, teopema Poss,
teopema Jlarpanxa, Teopema Komm).

[IpaBuio Jlonurans.

Mmnorounen Telnopa u ero cpoiictBa. @opmyna Teitnopa. OcraTouHbIi YjaeH (QOpMYIIBI
Teitnopa B popme Jlarpanxka u Ileano.

AcumnrToTsl rpaduka GyHKINU.

OxctpemyM. Heobxoammoe ycioBue SKCTpeMyMa.

JlocTaTOuHBIE YCIOBHS SKCTPEMYMA.

JlocTtaTouHoe ycioBue Bo3pacTaHus (yObIBaHUS) PYHKIINH.

HauOonbiiee 1 HauMeHblee 3Ha4eHUsT (YHKIIMU HA OTPE3Ke.

BrinykiiocTsh, BOTHYTOCTh, TOUKa meperuda. JloctaToyHoe yclioBHE BOTHYTOCTH (BBITYKIIO-
CTH).

Heo6xomumoe ycnoBue Toukn neperuoda. Jfoctatounoe ycioBue neperuoa.

OOm1ast cxema MoCTpOeHus ¥ UcciieoBaHus rpaduka GyHKINN.

OYHKIIMU HECKOJIBKUX IIEPEMEHHbIX

1. OmnpeneneHue v reoMeTPUUECKUN CMBICT (PYHKIIUU ABYX MEPEMEHHBIX.
2. JlueuM ypoBHS (QYHKIUHU BYX IIEPEMEHHBIX.
3. YacTtHble IPOU3BOAHbIE (PYHKIIMU HECKOJIBKUX EPEMEHHBIX, UX TE€OMETPUUECKUN CMBICI
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OYHKINH HECKOJIBKUX MEPEMEHHBIX, TOHITHE TTOTHOTO nuddepeHmana.
HuddepennurpoBanne CI0KHBIX PYHKITUH HECKOJIBKHUX MEPEMEHHBIX.

[Tpon3BOIHBIC BEICIINX MOPSIAKOB (DYHKIIMK HECKOJIBKUX NepeMeHHbIX. CMEIIaHHbBIE TPOU3-
BosHbIE. Teopema IlIBapua.

[TpousBoaHast GyHKIIMHM HECKOIBKUX IEPEMEHHBIX 110 HAIPABJICHHUIO.

[TpousBoaHas MO HAMPABIECHUIO U TPAJUEHT CKAISIPHOTO MOJIS.

DkcTpeMyM (DYHKIIUY HECKOJIBKUX TIEPEMEHHBIX.

. HeoOxoaumoe u goctatoyHoe yciaoBusl SKCTpeMyMa (QYHKIUU ABYX MEPEMEHHBIX.

HNHTEI'PAJIBHOE UCYUCJIEHHUE

[TepBooOpazHas, HeompeaeaeHHbINH HHTerpail. Tabn1ia OCHOBHBIX HHTETPaJIOB.
3ameHa NepeMEeHHOM U UHTETPUPOBAHKE 110 YACTSIM B HEOIIPECICHHOM UHTETpalie.
HuTerpupoBanue ¢ MOMOIIBIO MOIBEICHUS O] 3HaK AuddepeHuunana.
WNHuTterpupoBanne parmoHaIbHBIX APOOEi.

HuTerpupoBanue Mo 4acTsaM U 3aMeHa epeMEHHON B OMpeieIEHHOM UHTETpae.
WNHuTterpupoBanne TPUTOHOMETPUUECKUX (PYHKIIUN, OCHOBHBIC TIPUEMBI.
HuTerpupoBanue UppanuoHaNIbHBIX (QYHKITUH.

YHuBepcanbHasi TPUTOHOMETPUYECKas TOICTAHOBKA.

OmnpeneneHHblil HHTETpai u ero cBoiictBa. @opmyna Hetotona — Jleitbuua.

. [TpuioskeHus OTpeIeIEHHOT0 HHTErpaia K PEIICHUI0 TEOMETPHYSCKUAX M (PH3UICCKHX 3a]1ad.
. Beruucnenue miomnanei ¢ moMoIlbio ONpeeIeHHOr0 MHTerpaa.
. Beraucnenve rmiomaay v JUIMHBI KPUBOM, 33JaHHON YpaBHEHHSIMH B ITapamMeTpudeckon op-

Me€.

Brruncnenue monaay KpUBOJIMHEMHOTO CEKTOPA B MOJISIPHBIX KOOPANHATAX.

Brruucnenue iomanei B NpsMOYTOJbHBIX M IOJSIPHBIX KOOPAMHATAX C IOMOILBIO OIpe-

JICJICHHOTO MHTErpaa.

BolynciieHye IIUHBI 1yTH € ITIOMOILBIO ONPEAEICHHOI0 UHTETpaa.

Brluncnenue 1nuHbI 1yrv KpUBOH, 3aJaHHOM ITapaMeTPUYECKHU.

Beruucnenmne o0bema Tena BpalleHUs ¢ OMOILBIO ONIPeIeIEHHOT0 HHTErpaa.

Brruncnenue moniaay NOBEPXHOCTH TeJla BPALCHUS.

HecobcTBeHHBIE MHTErpaJIbl IEPBOTO M BTOPOro Tuna. [ToHATHS CXOIUMOCTH U PacXoAUMO-

CTH HECOOCTBEHHOI'0 MHTErpaa.

Hecob6cTBeHHBIE MHTErpalIbl OT PA3phIBHBIX (DYHKIIHHA.

KpartHble, KpuBOJIMHEIHbIE, TOBEPXHOCTHbIEC HHTEIPAJIbI,

JIBOMHOI MHTETpaJ1, ONIPEIEICHUE U CBOMCTBA.

[IpaBuia BeIYKCIEHNS JBOWHOTIO HHTErPAJIa.

HexoTtopble nmpunoxeHus ABOHHOIO HHTErpana (K BBIYMCICHHUIO TUI0Iael, 00beMoB, cTa-
THYECKUX MOMEHTOB, MOMEHTOB MHEPIIUHU, KOOPAUHAT LIEHTPA TSKECTH.

TpoliHOM UHTETpa, ONpPEACICHUE U CBOMCTBA.

KpuBonmHEeHHbBIN HHTETpal IEPBOrO THUIIA .

KpuBonuHENHbIN HHTErpaJl BTOPOTO THIIA.

HeoOxonuMoe 1 10cTaTOYHOE YCIOBHS HE3aBUCUMOCTH KPUBOJIMHEHHOT0 MHTETpasia OT My-
TH UHTETPUPOBAHUSL.

®opmyna ['puna.

IToBepXHOCTHBIN UHTETPa IIEPBOrO THIIA.

10. DneMeHTHI TEOPUH TIOJISL, TIOBEPXHOCTHBIN HHTETPAJl BTOPOTO THUIIA.

PSIJIBI

1. Yucnoseie nonoxurenabHble psaabl. [lonaTne cymmsl 6eckoHeyHoro paga. Cxonsmmecs u

PacXOoIAIINECs PSIBI.
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Heo6xoanuMelii mpu3HaK CXOIUMOCTH, TEOPEMbI CPABHEHUSI.

[Tpusnaku Hamambepa u Komm, nHTErpaibHBINA TPU3HAK.

3HaKONEpEMEHHBIE Ps/Ibl, ADCOMIOTHAS U YCIOBHASL CXOAUMOCTb.

Teopema JleitOHuma 0 CXOAMMOCTH 3HAKOUEPETYIOLTUXCS PSIOB.

@yHKIMOHAIBHBIE PAbI, PABHOMEPHAs CXOAMMOCTD, IIpU3HAK Belepmrpacca.
CreneHHsle psiibl, TeopeMa AOessi, UHTEpBa U PaUyC CXOJUMOCTU CTETIEHHOTO PAJia.
Psn Teiinopa. Ycnosus paznoxxumoctu GyHKIUU B psan Teiinopa.

Paznoxxenue B psaja Teismopa HEKOTOPHIX (YHKIMHA (TaOIHYHBIC PA3I0KEHNUS).

. [Ipumenenue psina Teitnopa K TpuOIMKEHHBIM BBIYHCICHHUSM.

OBbIKHOBEHHBIE JTU®®EPEHIINAJIBHBIE YPABHEHUSA

OcHoBHbIE TOHSTHSI TEOPUH OOBIKHOBEHHBIX MU (depeHINaTbHBIX YPaBHEHHI MEpBOro Mo-
pszaka: orpeneneHue OOBIKHOBEHHOTO UG (EpeHIINaTbHOIO YpaBHEHHS, (OPMBI 3alucu
OOBIKHOBEHHOTO JAU(PPEPEeHIINATBHOTO ypaBHEHUSI MEPBOTO MOPSAJKA, MOHATHUS OOIIEro u
9YaCTHOTO PEUICHUH, OOIIET0 M YaCTHOTO WHTETPAaJIoB.

[TocranoBka 3amaun Ko mist nuddepeHnpansHoro ypaBHeHHsI IEPBOTO MOPSAKA.
Teopema cymiecTBOBaHUS M €IWHCTBEHHOCTH peIIeHUs i Au(QepeHInanbHOr0 ypaBHe-
HUS IIEPBOIO MOPSIAKA.

I'eomeTpuueckuii cMbIC OOIIEro HHTErpaia OOBIKHOBEHHOI'O JI.y. IEPBOIO MOPSAIKA.
Juddepennnanbable ypaBHEHUS MEPBOrO MOPSJKA C Pa3AeNCHHBIMUA U Pa3IeiIOIIUMUCS
MepEMEHHBIMHU.

Jluneitnbie nuddepeHanbHble ypaBHEHUs MEPBOro Mopsaka. MeToj Bapualuu Mpou3-
BOJIBHOM IMOCTOSIHHO.

Juddepenunanbabie ypaBHeHus N-ro nopsaka. OCHOBHBIC MOHATHUS: (OPMBI 3aITUCH, MTOHSI-
THSL OOIIETO W YaCTHOTO PEIICHUH.

[TocranoBka 3amaun Komm u kpaeBoil 3ajgauu JUisi OOBIKHOBEHHOTO AH(QepeHInaibHOro
ypaBHEHHUS N-TO MOpsIIKa.

WuterpupoBanue auddepeHnnaibHbplX YpaBHEHHH N-TO TMOPSAKAa METOJOM MOHIKEHHUS T0-
psIKa.

Jluneitnpie omHOpoAHBIe MU depeHIanbuble ypaBHeHus: N-ro nopsaka. O0mue cBolicTBa
PELIECHMI: TTIOHATHS JMHEWHO 3aBUCUMBIX M JIMHEWHO HE3aBUCUMBIX PEIICHUHN, ONTPEACTUTENS
Bposnckoro, nonsaTre GpyHaaMeHTaIbHON CUCTEMBI PEIICHUH,

Teopema o cTpykType 0011ero pemeHus: 0ObIKHOBEHHOTO JTMHEHHOTI0 OJHOPOJHOrO Audde-
PEHLUATBHOTO YpaBHEHUS N-TO MOPSAIKA.

Jluneiinpie omHOpOAHBIE MU (EepeHIaTbHbIE YPaBHEHHUS] N-TO MOPSAKAa C MOCTOSHHBIMU
kodpdunmenTamu. XapakTepUCTHUUECKOE YpaBHEHHE, €ro CBs3b ¢ AuddepeHInaTbHbIM
YpaBHEHUEM.

Bun yacTHBIX pemieHuil TUHEHHOro OJHOPOAHOTO nudQepeHInanbHOro ypaBHEHUs N -
ro THopsAKa C MOCTOSHHBIMU KOX(p(UIMEHTaMH B 3aBUCHMOCTH OT BHJA KOpHEH Xapak-
TEPUCTUYECKOTO YPABHEHMUS.

Jluneiinpie HeoqHOpPOAHBIE MU PepeHInaTbHBIE YpaBHEHH. TeopemMa 0 CTPYKType o0IIero
peLIeHus.

Pemenue nmuHEMHBIX HEOMHOPOAHBIX AU (EpEeHIINATBFHBIX YPaBHEHUH C MOCTOSHHBIMHU KO-
s dunmentamu. Merona moadopa 4acTHOTO PeIIeHus Ui IPaBbIX YacTel BUIa

f(x)=P,(x)e”, f(x)=McosBx+Nsinpx
f () = P(x)e™* cos B x + Q(x)e™* sin B x.
Pemenne nuHEHBIX HEOAHOPOIHBIX AU PepeHTNATbHBIX YPaBHEHUN METOIOM BapHaIlll

MIPOU3BOJILHBIX MOCTOSIHHBIX.
[TocTaHoBKa U penIeHue 3a7a9i Ha COOCTBEHHBIC 3HAYCHUSI.
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18. Cucremsr auddepeHnnanbHbix ypaBHeHH. [loHATHEe HOpManbHOW cucTeMbl. [loHsATHS
o0Iero M YacTHOTO pEIICHWH cucTeMbl. Teopema o TpuBeaeHUU auddepeHInaIbLHOro
ypaBHEHUs N-TO MOPSIKa K HOpMaIbHOU cucTemMe. MeTo T MICKITFOUeHUS HEU3BECTHBIX.

TEOPHUSI BEPOATHOCTEM

1. Bunasl cmydaliHBIX COOBITHIA.

2. Kiaccuueckoe M CTaTUCTUYECKOE OIpPEeNICHUs] BEPOSITHOCTU MOsABIEHHUS coObiTus. Oc-
HOBHBbIE (DOPMYJIbI KOMOMHATOPHKH.

3. TlpuHIMIT CTAaTUCTHYECKOW YCTOMYMBOCTH OTHOCHTENBHBIX 4acTOT. CBS3b M pa3nuyue

MEXy KIaCCUYECKUM U CTAaTUCTUYECKUM OIPEIeIEHUSIMU BEPOSATHOCTH.

I'eomerpuueckoe orpeseneHue BeposTHOCTH. 3anada broddona.

5. Anrebpa coObiTiil. [IoHATHS CyMMBI U IPOU3BEICHUSI COOBITUN, UX T€OMETpUYEcKas UHTEP-
nperanys. OCHOBHbIE 3aKOHBI alIreOpbl COOBITHI.

6. Teopema ciiokeHHs BEpOATHOCTEH JIsl HECOBMECTHBIX COOBITHH. CaeICTBUS U3 Hee.

7. Teopema CIIOKEHHS BEPOATHOCTEH TSI COBMECTHBIX COOBITHIA.

8. Teopema yMHOXXEHUS BEPOSTHOCTEH Ul 3aBUCUMBIX M HE3aBUCUMBIX  coObITHI. [loHsATHE
YCJIIOBHOW BEPOSTHOCTH.

9. Teopema 0 BEpOSITHOCTH MOSIBIICHUS XOTS ObI OTHOTO COOBITHS.

10. ®opmyia mOTHON BEpOSITHOCTH.

11. ®opmyna bepuymiu.

12. JloxanbHas 1 UHTETpaIbHas TeopeMbl Jlamaca.

13. Onpenenenuie U TUNBI caydalHbIX BenuuyuH. [loHsATHE 3akoHa pacrnpeneneHus CiydailHOU
BennuuHbl. P pactipenenenus.

14. nrerpanbHas QpyHKUMs pacnpesesieHuss BeposTHocTed. Onpenenenne, BepOosSTHOCTHBIM
CMBICJ M CBOMCTBA.

IInotHOCTH BeposiTHOCTEN. OmnpeneneHne, BEPOSITHOCTHBIA CMBICT M CBOMCTBA.

15. CBs3b MexXly HHTErpaibHON (YHKIMEH pacrpeaeneHusi BEpOSITHOCTEN U MIOTHOCTHIO Be-
POSAITHOCTEM.

16. Onpenenenrie, BEpOSATHOCTHBIN CMBICI M CBOMCTBa MaTEeMAaTUYECKOTO OXHUIAHUS JUIS JHC-
KPETHBIX Y HENIPEPBIBHBIX CIIy4alHBIX BEJIMYHH.

17. Onpenenenue, BEpOSITHOCTHBINA CMBICT U CBOMCTBA TUCHIEPCUU.

18. buHOMUaIBHBIN 3aKOH paclpeieieHusl.

19. Cpennee 1 HauBepOSTHEHIIIEE YUCIIA TTOSBICHUI COOBITHS TIPH OMHOMHAIILHOM pacIpe/iene-
HUU.

20. 3axoH pacnpexnenenus [Tyaccona.

21. PaBHOMEpHBIH 3aKOH pacipe/iesieH sl BEpOSATHOCTEH.

22. moKa3aTeNbHBIM 3aKOH pacipeesIeHUs] BEPOSATHOCTEH.

23. HopManibHBIi 3aKOH pacmpesiefieHuss BEepOosTHOCTeH. BeposTHOCTh momagaHus HOPMaJIbHO
pacnpeneeHHOM CIIy4allHOM BEJIMYHMHBI HA TMPOU3BOJIbHBIN KOHEYHBIM HHTEPBAJ.

24. BepoATHOCTB TOMAAaHUsI HOPMAJIBHO pacHpeAeseHHON cly4aiiHOM BeIMYMHBI HA WHTEpBAl,
CUMMETPUYHBI OTHOCUTENBHO cpeaHero 3HaueHus. [IpaBuno tpex curm. Teopema Jlsmy-
HOBA.

25. [IpenenbHbIe TEOPEMBI TEOPHH BEPOSITHOCTEH.

&

MATEMATHUYECKAS CTATUCTHUKA

1. TIpenmer um OCHOBHBIE 3374l MATEMATUYECKON CTaTUCTUKH.

2. Tlonsrtue o BeIOOpOYHOM MeToje. ['eHepanabHas U BBIOOPOYHAs COBOKYITHOCTH.

3. OcHOBHBIE TOHITHS MAaTeMaTHYECKOW CTATUCTHKH (BapHAIMOHHBIA DS, YaCTOTa, OTHOCH-
TEJIbHAS YaCTOTa, CTATUCTHYECKOE pacIpe/esieHie BEIOOPKH).
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OMnupudeckas QyHKIUS pacipeaeseH st BHIOOPKH U ee CBOMCTBA.

[ToyTMroH 4acTOT U NOJUTOH OTHOCUTEIBHBIX YaCTOT.

I'ucrorpamma 4acToOT U OTHOCUTENBHBIX 4aCTOT.

TodeuHsle OIIEHKH MapaMeTpoB pacnpeaeieHus. TpeOoBaHus K OLIEHKaM.

Bri6opounas cpenusisi. CBOWCTBO yCTOWYMBOCTH BHIOOPOYHBIX CPEIHUX.

Bei0opouHast 1 ucrnpaBieHHas IUCIEPCUH.

10 HNHrepBanpHble OLEHKU. [lOBEpUTEIBHBI UHTEPBAI U JOBEPUTENIbHAS BEPOATHOCTh. [IoHs-
THE TOYHOCTHU OLICHKH.

11. TlocTpoeHue AOBEPUTENBHOIO HHTEPBAJIA Ui OLEHKHU I'€HEPATIbHON CpeaHeN IpU U3BECTHOM
CpeIHEM KBaJPaTUYECKOM OTKIOHEHUHU.

12. TlocTpoeHne MOBEPUTEIHHOIO MHTEpBAJA JJISi OLIEHKU T'€HEPaJbHOW CpeAaHel mpu He- u3-
BECTHOM CpEJIHEM KBaJpaTudyeckoM oTkioHeHunu. Ciydail Manoil BeiOopku. Pacnipenenenue
CreroneHra.

13. YnpoueHHsle METO/bI pacueTa CTATUCTUUECKUX XapAKTEPUCTUK BBIOOPKHU. Y CIIOBHbBIE Bapu-
aHThel. Mero npou3BeacHU.

14. Kputepuu corsnacusi. Y poBeHb 3HAYMMOCTH.

©CoNo A

15. Kpurepuii XZ [Tupcona.

16. KoppensimuoHHasi 1 perpecCCHOHHAsE 3aBUCUMOCTH.

17. YpaBHeHHUE BEIOOPOYHON PErpecCcHH.

18. Bri6opouHbIii KOADGUIIHEHT perpeccuu.

19. Bei6opouHbIit KO3 GHUITMEHT KOPPETAIUH.

20. CBs13p Mek 1y BEIOOPOYHBIMU KO3 (PULIMEHTaMU perpeccuu KOPPEsIHu.

KommuekT 3aganuii 1J1s1 BHINOJTHEHUS
pacdeTHo-rpapuyeckux pador PI'P)

110 JUCHUIIIIMHEC MaremaTuka
(HaMMeHOBaHHE TUCIUILIHHEI)

Ilo anredpe

(-1 1 0] (2 0 j
3aganue Nel. JIaHbI MaTpHIIbI A:| 1 3 2 wuwB=0 -3 3 .

L4 0 —3J 1 1 —1)

PI'P Ne 1, yactsp 1

N 2 T
Bemmonauts neiicteusa: A° +8B° .

3aganue No2. [IpogomkuTh JaHHOE MATPUYHOE PABEHCTBO (2A+ 35)2 —4A? —6AB = ...
U TIPOBEPUTH €ro i1 MaTpull A U B U3 mepBOro  3a/iaHusl.

3ananue No3. BeIYHCIUTh ONpeAeTuTeNb ABYMs CIIOCO0aMU: pa3ioKeHHUEM 110 IEPBON CTPOKE U
pa3I0KEHUEM I10 TIEPBOMY CTOJIOIY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1
3ananue Ne4. Jlnig qaHHON MaTpUllbl HAWTH 00paTHyo MaTtpully. Crnenatb mpoBepKy

3ayanue No5. Peruts matpuunoe ypaBaenne AXB =C (maiiti X). Coenats mpoBepky.
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A_(—1 2\_ B_(3 4\_ (0 4\|
2y ey o |

3aganue Ne6. HaliTu paHr MaTpuiibl.

w
———

(1 -1 2 3 7)
0 431’
)2 8 9 15}
\3—82620}

PI'P Ne 1, yactp 2
3aganue Nel. Pemuth cuctemy metogom Kpamepa. CaenaTh mpoBEpKY.

Xt +4X; — X3 =—2

2%, + 2%, +3X;, =7

3%, +6%, —2x, =1

3ananue Ne2. Pemuts cucremy u3 Nel MeTo1oM 00paTHOM MaTpHILIbI.
3aganue Ne3. Pemnts cuctemy u3 Nel metonom "aycca.
3ananue No4. Pemuts HEOHOPOIHYIO cucTeMy MeToaoM ['aycca. Halitu ob1ee pemenue u
YaCTHOE pEIICHHUE.

X, + X+ 2X; +3X, =5
43X, + 2%, — 4X; — 2%, =1
| 5% +4%, + 4x,=11

3aganue NoS. Pemnth ogHOpOaHYIO cucTeMy MeToaoM [aycca. Haittu o6miee permenue u ©CP.
2X1 +6X2 —9%3 —9%x4 =0
4%, —5%; + X, =0

3X 13, —Tx, — 4%, =0
X, —3X%, + 2% +5%x, =0

PI'P Nel, yactp 3
3ananue Nel. ITokasaTh, 4To BeKTOpsl M, N, P 0OpasyroT 6a3uc B IPOCTPAHCTBE U PA3IOKHUTh

BekTOp & mo aTomy Oasucy: M =(1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5,-4,13).
3aganue Ne2. JlaHbl BeKTOpsl M ¥ N . BBIACHUTL — KOIUIMHEAPHBI JIM BEKTOPLI A H b.

m=(28,-8,8),m=(-21,6,-6), a=2m+n, b =2n—m.

A
3amanue Ne3. Haiitu ‘ET , €CIH \m\ = 6\/5, |ﬁ| =2,(m,m) =135, a=6n-m.
3amanne Ne4. Jlan A ABC. Haiittu ZB,ecim A(1;-1;2),B(3;3;2),C(7;1;2).

Baganue No5. Ilpu kakux “x BekTophl & U D mepnengukymsapHb?
a=(x;1;-4),b =(x-3;12; x).
3amanue Ne6. HaliTn miomaas nmapasienaorpaMma, IOCTPOEHHOTO Ha BEKTopax & u [0
T
6
3aganue No7. Haiitu mmomians tpeyronpanka ABC, ecu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

VAN
a=2m-5nb =m+n,|m|=12,|n|=3, (M =

Baganue Ne8. Jlanbi BekTopbl &, D, C. BBIACHUTH — KOMIUTAHAPHBI JIK BEKTOPHI. ECin BEKTOPBI
He KOMIIAHapHBI, TO HAWTH 00beM Napasieenunesia, HOCTPOEHHOIO Ha BEKTOpaxX g, 6, Cu
OTIpEeeNIUTh — KaKylo TPOWKY OHU 00pa3yroT.

a(l;-1;5),b (2;4:-2),c(3;0:1).
PT'P Ne 1, vacts 4
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3aganve Nel. Tlpsmas |, nmpoxoaut uepes Touky A mapamnensHo Bekrtopy (. Ipsamas |,
HPOXOJMT uepe3 Touky B meprnenaukyasipHo BekTopy IT. HaifTu TOUKy nepecedeHust mpsiMbIx 1
yroa mexxay aumu, eciin A (3;5), 0(1;3), B(0;5), n(-3;4).
3amanue No2. Jlana npsamas |,. IIpamas |, mpoxomur wepes rouxu A u B. Haiitu paccrosnue
oT ToukHM nepecedeHus npambix I, u 1, 1o npsamoii |, .
’ :{’;;;ﬂf A(4:0),B(7:3), 1, :9x—12y+2=0.
3azmanue Ne3. Haiitu paccrosiuue ot Toukd M, 10 IocKocTH OL , IPOXOASIIEH Yepe3 TOUKY
A nepnenauxyisipao Bekropy N, ecmu M, (0; 1;7), A(2;-1;4), n{(6; 22; -3).
3aganue Ne4. HailTu yros MeXy MIIOCKOCTBIO Ol U IIOCKOCTBIO B , TPOXOJAIIEH Yepe3 TOUKH
ABuC,ecm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3amanue NoS. 3amucaTh KaHOHHMUYECKHE ypaBHEHUS MPAMOH, 3a1aHHOM 00IIMMU ypaBHEHUSMHU.
X+2y-92-10=0;

{3x+4y+82 —-24=0.

3azanne Ne6. HaiiTu TOYKY nepecedeHus nmpsamMoi | ¥ miockoctd O ¥ yros MeK1y HUMHU.

|-XL2:1:Z_—1; o:X+2y-32-12=0.
3 4 -2
3aanue No7. Tlpsmas |, mpoxomut yepes touku A u B. Ilpsmas |, npoxoaut uepes Touky
M neprieHMKyIISpHO I0CKOCTH O . Haiitu yron mexay npsmbivu |, u |, v BIsICHHTE — J1€-
JKaT JIM OHU B OJIHOM IJIOCKOCTH WJIM CKPEIIMBAIOTCS.
A(9;-3;1),B(4;4;,-5),M (-1;11;-11), a:2x+3y-z-1=0.

PI'P Ne 1, yactn 5
(x+3)° +y2

49 25
Tpuchl. [IoCTpouTh KpUBYIO, N300pa3UTh (HOKYCHI, TUPEKTPUCHI.
3amanue No2. [IpuBecTu ypaBHEHHE KPUBOI 9x* - 25 y2 —18x + 200y — 616 =0 x xaHOHHYe-

3ananue Nel. JIns naHHOW KpUBOI =1 yka3zaTb (HOKYyCHI, IKCIIEHTPUCUTET, JUPEK-

CKOMY BUJy ¥ TIOCTPOUTB KPUBYIO.
PT'P Ne6

3amanne Nel. Jlns nuHediHOTO omepatopa A  3amaHbl 00pa3bl 0a3MCHBIX JJIEMEHTOB
Ae,, Ae,, Age,. 3amucars MaTpuily oniepatopa A B 6asuce €, €,, €, u HaiiTh 00Opa3
dJIEMEHTA X

Ae, =7e, +3e,-2e,, Ae,=¢, —e,+4e,, Ae, =2e, +2¢€,+3e,,

X=28—-4€,+¢;.
3ananue No2. Haiitu coOCTBEHHbIE 3HAUE€HUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OTepaTopa,

. -4 1
3aIaHHOTO B HEKOTOPOM Oasnce marpuieii A= 7 o

IIo nHTErpaam
Heonpenenennslii HHTErpasa
HajiTu naTerpasni.
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J-\/tg_x+3 ) jSinZde 3 J~ dx I 5x +1 . ICOS(Z_S\/X_)dx
OS2 X " Jcos’x - JoxdInx I +2x+7 ' 2k
cos(In3x + 4)
6.!(1—3x)0055xdx 7. J'arctg2\/;dx 8.J.e‘x cos 5xdx 9.IX2|n(X+3)dX 10-1I ox dx 11.11.
0

J'(Z — x)In $kdx

12. [(x* +3x-1)3"dx 13 j3x5inz)‘;dx 14. j(gx—3)cosidx 15. [ (V7 - 5x)sin xdx

9(sin x + cos x) 5
2X + X X
16. ) 3| 2 (x-1)dx 17. Md 18. —d 19.

I(X ) In" (x-1)dx J 1+ 4x° Icosx smx) I

—x* —4x® +13x

x(x-1)(x-2)

2x3—6x2+7x—4 X+ 2% +2x +1

20 f (x+1)(x—2)2 I(x +1)(x +x+2)

dx 22. jsin4 2x cos® 2xdx  23. J'sin2 xcos® 3xdx 24.

dx dx
d .
f(4—x2)\/3+x2 x e J‘\/‘“’X+4—5

OmnpenesieHHBIN HHTETPaJI
1. Haiftu momaas Gurypsl, orpaHndeHHON rpadukamu GyHKIUHN.
2. Haiitu momans GUrypsl, OrpaHUUECHHON JIMHUSIMU, 33IaHHBIMU YPABHEHUSIMH B TTOJISIPHBIX
KOOpIUHATAX.
3. Haiitu o6beM Tena, 00pa3oBaHHOTO BpamieHHeM Guryp. st HeueTHBIX BAPHAHTOB — OTHOCH-
TenbHO ocH 0X, I YETHBIX BApUAHTOB — OTHOCHTENHHO ocHu 0Y.
4. BbIYMCIUTH IJTMHBI YT KPUBBIX:
a) 3aJJaHHBIX YPaBHEHUSIMU B TIPSIMOYTOJILHOW CHCTEME KOOPINHAT;
0) 3aJJaHHBIX YPaBHEHHUSIMH B MOJSPHBIX KOOPJAMHATAX — JIsl YETHBIX BApPUAHTOB,
YpaBHEHUSIMH B TTapaMeTpUIecKoi (hopMe — JUIsi HeUYSTHBIX BApUAHTOB.
5. BerunMcnuTh miomaan moBepxXHocTH, 00pa3oBaHHON MPU BpallleHUH BOKPYT ocu 0X KPUBOH.
6. BeraucianTh HeCOOCTBEHHBIC MHTETPANTBI HUTH YCTAHOBUTH UX PACXOIHUMOCTb.
7. Pemmth 3a1ady ¢ GU3NYECKUM COJCPIKAHUEM.
VYcenosus 3ana4y

1) y=x12, y=Ul+x) 2) r=sino 3) x* =2y, y=|

4a) y=¢€", 0<x<In5 46) r =3(1-sinp) -n/2<p<-m/6
0 1

5) y=1/x, 3<x<4 6) % [ xIn® xdx

{(Zx—l)\/x_z—l’ 2

7) OmHOPOIHBIHA CTEepKeHb JIHHOH 21 mMeeT Maccy M, MarepuaiibHasi TOYKa MacChl m pacrio-
JIO’KEHA Ha CEPEIMHHOM NEPIEHANKYIISIPE K CTEPKHIO Ha paccTosiHUM B ot ero cepeaunsl. C ka-
KOW CHJION CTEpPKEHBb NPUTATUBAECT TOUKY?

KpaTHLIe, KpHBOJ’IHHeﬁHLIe HHTErpaJjbl
2 2y

1. V3MeHUTH MOPSIOK HHTETPUPOBAHUS B IBOHOM HHTETpale fdy [ f(x, y)dx.
y_

2. BeraucianTh 00beM Tella, OTpaHMYSHHOTO TTOBEPXHOCTIMU X2 + y =4x, z=X, z=3X
3. BerHcIuTh MEXaHUYECKUE XapaKTEPUCTUKU TUTACTUHBI - YCIIOBUS, 33/IaFOIIHE TUTACTUHY:

AABC, A(0;0), B(-3;0), C(0;1) Haittu X, Y..
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4. BpraucnuTh paboTy CHIIOBOTO OIS BIIOJIB ITYTH, 331aBaeMOro JMHUEH | B HanpaBlIeHUH BO3-
pactanns mapamerpa t: cuma F = (X% y — 2% X) , ypaBHeHHe KPHBOiT
x=ty=t-1,z=2t,0<t<2.

5. Hammcarp u npoBeputh popmyny I'puHa muist mosst Fu KOHTypa TpeyronbHuka ABC :
6. Koopauuats cuitbl (Xy; — 2X°) , koopmusatsl Touek A(1;1), B(2;3), C(0;2).

ITo 06b1KHOBeHHBIM T} pepeHInaTbHBIM YPABHEHUAM

1. HapucoBarb UHTETpaJIbHYIO KPUBYIO YPaBHEHUS y’ = X2 — Y, mnpoxoznsiyro

gepes Touky M(2;3/2).Pemints ypaBHEHHE METOJOM U30KIIUH.
Pemnts ypaBHeHUS:

2. J4+y?dx—ydy = x*ydy,

dy 2 8
3. y y
dx ¥ x +8,
4 dy 3x+2y+1
odx x+1

5. xe¥ dx+(x2ye? +tgy)dy=0.

Pemnts 3anaun Ko anst ypaBHeHui:

dy_2 3
6. “=15_% 1)=1
» ~ y(1) =1,
7. 4y +x%y = (¢ +8)ey?, y(0) =1.
8. Pemuth ypaBHEeHUE: X2y +xy" = =
. 3 I
9. Pemuts 3amauy Komm: y"” =18sin® ycosy, y(1)= ) , y'(1)=3.
Pemuthb ypaBHeHm{:
10. yIIII + ylfl _
11 y""+5y"+7y +3y = (16x + 20) ",
12. y"+ 25y = 205X —sin 5x + &>
13. y"-3y'+2y = 1_X :
(3+e™) (1)
14. PemmTs KkpaeBylo 3agauy: Yy +2y +5y=-3sin2x, y(0)=1, y| = 0.

15. Haiitu cOOCTBEHHBIE 3HAUEHUSI A ¥ COOCTBEHHBbIE QDYHKIIMK Y 3aadu:

y'+2%y=0, y(0)=0, y(b)=y().
Pemuts YpaBHCHUS:
16.1x%y" +2xy' -6y = xInx,

6y’ —xy'—4y=0.
* Penmmnuth crucTeMBI ypaBHCHI/II/I .
17.1 (x?7' +5xz + 4y = 0, (7 =y-z, [y =4y -3z +sinx,
7
. L |
18.1 19.4 | 20.4
gly =z y=2-y Z'=2y—7-COSX.
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ITo Teopun BepoATHOCTEH
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VY cOopmuka umerorcs 10 peraneif, Mano OTIMYAIOMIMXCS MO BHEIIHeMY Buay. M3 HuX 6
neraneid mepBoro copra, a 4 — Broporo. KakoBa BepOATHOCTb TOTO, 4TO CPEIU B3ATHIX
Hayjaauy 5 geraiieid 3 okaxyTcs mepBoro copra’?

B ypHe 7 4epHBIX IAapOB U 5 KENTHIX WapoB. HaliTh BEPOATHOCTH TOrO, YTO CPENH HayIady
U3BIICYCHHBIX 4-X MIAPOB OKAKETCS Oosiee 2-X )KENThIX.

BeposTHOCTh OTKa3a KaXJI0ro M3 HE3aBHUCHUMO pabOTAIONIUX 3JIEMEHTOB 3JIEKTPUYECKOIl

nenu pasHa P =0,05. Haiitu BeposaTHOCT, 6€30TKa3HOM pabOTHI SJIEKTPUUECKOH 1IETH.

1
| I

[
Ha ABYX CTaHKax O6pa6aTbIBaIOTC5I OJHOTHUIIHBIC OCTAaJIN. BepOHTHOCTB HN3TOTOBJICHHUA

CTaHJIAPTHOMW JEeTalu JJis epBoro cranka pasHa 0,96, a nyist Broporo cranka - 0,92. Jleranu
CKJIAJIBIBAIOTCS B OJTHOM MECTE, NMPUYEM TEPBBIM CTAHOK M3rOTaBIMBaeT B 1,5 paza meHbIe
neTaned, yeM BTOpod. HaliTu BeposSTHOCTH TOTO, YTO B3fATas HayAauyy JeTallb OKaKeTCs
HECTAHAAPTHOM.

BeposTHOCTh TOro, UTO Haymauyy B3siTas JAeTalb U3 MapTUU cTaHiapTHa, paBHa 0,92. Haiitu
BEPOSITHOCTh TOTO, YTO CPEIU B3SATHIX HayAauy IIECTU JETaled HEe MEHEE JIBYX OKaXKyTCs
HECTaH/IaPTHHIMHU.

BepositHocTh Ge30TKa3HOM paboThl Kaxaoro u3 700 He3aBUCMMO pabOTaOLIUX AJIEMEHTOB
HEKoToporo ycrpoicrea paBHa 0,85. HaliTu BeposITHOCTh TOTO, UTO BBIMAYT U3 cTposi OT 80
10 120 snemenToB; poBHO 100 351€MEHTOB.

YCTpolcTBO CcOCTOUT U3 4-X DIEMEHTOB, paboTaloMIMX HE3aBHUCHUMO JpYyr OT JApyra.
BeposiTHOCT HaZe)KHON pabOTHI KaXJAOro 3JIEMEHTa B OJHOM wHcmbITaHuu paBHa 0,9.
CocTaBuTh 3aKOH pachpefesieHuss TUCKPETHOM CIIy4ailHOW BeIMYMHbI X - 4Hcla
OTKAa3aBIINX JIEMEHTOB B OJTHOM OIIBITE.

HezaBucumele cnyuaiinbie BenunHbl X # Y 3a/1aHbl psAAaMy pacipeiesieHus.

2 | 15 2‘3 -1,5‘0 2

X Y

P

01 | 03] 02
P

‘ 0,3 ‘ 0,2 ‘
o 2
Haiitu cpenHee kBajapaTudeckoe oTkioHenue senuunael Z =2X ° = 3Y .
VCTpoicTBO  cOCTOMT U3  4-X HE3aBUCHMMO pPabOTaloIMX OJHOTHUIIHBIX 3JIEMEHTOB.

BepositTHOCTh Hazie:)kHOM pabOTHI Kakaoro 3neMeHTa pasHa 0,995. HaliTu BepoaTHOCTH TOTO,
4TO0 paboTalOT HE MEHEE TPEX JIEMEHTOB.

10. Cnyvaiinas BenmuunHa X 3a7aHa INIOTHOCTBIO BEPOSTHOCTEH:

0 npu x<0,
f(X)=Ja(®+2x) npu 0<x<I,
0 npu x>1.

Haiitu xoa¢pdunuent "a ", wuHTEerpanbHylo (QYHKIHIO pacrpenesieHus
F(x), M(X), D(X) u BepositHocTh monaaanust X B untepnai (0,2; 0,8).

11. Ha cranke msrotaBiuBaeTcs neranb. Ee mouHa X - cioydaiiHas BeTW4MHA, pacupeneiecHHas

[0 HOPMAJILHOMY 3aKOHY ¢ mapamerpamu: d =20 cm, O =1,1 cm. HaliTu BeposiTHOCTH TOTO,
YTO JIIMHA JAeTalld 3akitoueHa Mexay 19 cm u 21,1 cm. Kakoe oTkioHEeHHE ITMHBI 1€Talu OT

d MOXXHO rapantupoBath ¢ BepoaTHocThio 0,9; 0,997 B kakux mnpenenax OyayT Jexarb
NPaKTUYECKU BCE pa3Mephbl aeTajeit ?

ITo MaTeMaTHYeCKOH CTATHCTHKE
Jlnst kaxaoro BapuaHTa TpeOyeTcs:

64



1. TlpencraBuTh ONMBITHBIC TAaHHBIC B CTPYIIIMPOBAHHOM BHJE, pa3duB Ha K paBHOOTCTOSIIMX

YaCTUYHBIX UHTEPBAJIOB.

Haiitu smnupuueckyro QyHKIHIO pacripeieieHus: 1 MOCTPOUTH ee rpaduk.
IToCcTpOUTH MONMIOH ¥ TUCTOTPAMMY OTHOCUTENBHBIX 4acTOT.
BbuncnuTe METOOM MPOU3BENEHUH YHCIOBBIE XapaKTEPUCTUKU BBIOOPKHU: BBHIOOPOUYHYIO

o

CPEIHIOI0, BHIOOPOUHYIO U HUCHPABICHHYIO AMCIIEPCHH, BBIOOPOUHOE CpeaHEee KBaapaTu-
94eCcKOe OTKJIIOHEHUE, KO (DUIIMEHTHI ACHMMETPHH U JKCIECCa.
5. Haiitu TOuYeuHbIE OIEHKM MapaMeTpPOB HOPMAJIbHOTO 3aKOHA paclpeAeNieHUs U IJIOTHOCTb

BepositHocTel f(X).

6. IlpoBeputh, coryacyercss Ju INpUHUMaeMas IMIIOTe3a O HOPMaJbHOM paclpeieieHUu re-
HEPAIbHON COBOKYIMHOCTH C AMIIMPHUYECKUM pacHpeaesIeHUEeM BbIOOPKH, UCTIONB3YS KpUTE-

pun [Tupcona u Koamoroposa (npu ypoBasx 3aaunmoctu 0,05; 0,01).

7. HaiitTn mHTEpBalbHbIE OLICHKM MapaMETPOB HOPMAJIbHOI'O 3aKOHA paclpeaeiieHUs, PUHSB

JIOBEpUTEIBbHYIO BeposiTHOCTS ¥ = 0,95 1 0,99.

3amanue
PesynbTarhl peructpanuu cpegHed KCIUTyaTallMOHHOM CKOPOCTH JBUKEHHSI aBTOOYCOB

Ha MCXKAYTOPOAHBIX MAapIIpyTax MPEACTABIICHLI B BUAC BAPUALITMOHHOTI'O PAld B Ta6JII/II_Ie

23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6
24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0
25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5
26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0
27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5
27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2
28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8
28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 351 37,5 38,4 40,1 42,3 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurepun ouenku:

- OLIEHKA «3a4TEHO0» BBICTABISETCS CTYAEHTY, €CIM OH PEryJsipHO B TEUEHHE CeMecTpa Ipej-
CTaBJISLT PEILIeHUs 3a/1a4, BBIMOJIHUI MOJHOCTHIO BCE 3aJ]aHMs U UX 3alIUTUJI, OTBETUB Ha BOIPO-

CBbI ITpCTIOAaBaTECIIA

- OLICHKa «HC 3a4YTCHO» BBICTABJISICTCA CTYACHTY, €CJIIM OH HEPCTYJIAPHO B TCUCHUC CEMCCTpa
MNpEaACTaBIA PCIICHUA 3a4a4, BBIIIOJHUWII 3aJaHUS HE ITOJHOCTBIO UJIN BOO6HIC HC MMPEaACTaBJIAI
pa6OTLI Ha IMPOBCPKY, AOMYCKACT CYIMICCTBCHHBIC HCTOYHOCTU B OTBETAX HA BOIIPOCHI IpErioaa-

BaTcCJIsd.
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Hpunoxcenue

CTpyKTypa u cofepkaHue JUCUMIIMHBI «MaTeMaTHKa» 0 HANPABJIEHUIO MOAT0TOBKHU

22.03.02 «MeTtastyprus»
[Tpoduns moaroToBKH
«/HHOBaUSA B METAJLIYPTHH»
(6axamnasp)

OuHo - 3a04Has ¢popma o00yueHust

$ Buabl yueOHoi1 padoThl, BKIIO-
= O« oot Buabl caMocTOATEILHOH PadoThI Dopmer
5 - £ yasi CaMOCTOSITeJIbHYI0 padoTy ) p aTTe-
n/n Paznen ; 5 § CTyJA€HTOB, H TPYAOEMKOCTh B CryaeHroB cramun
8 X = yacax
= | /C | J1a6 | CPC | KCP | K.P. | K.IL | PTP | Pedpepar | K/p | 3 | 3
IlepBblii cemecTp
Pasznea 1. DiaemMeHTHI JINHEHHOI a1re0-
pol
[Tonsitue Mmatpuusl. Buast matpuil. Omne-
paruu HaJ MaTpUIIAMHU ¥ UX CBOWCTBA.
11 Onpenenurenu, X CBOWCTBA U BBE‘II/ICJ'IC- 1 1 1 12 +
HUs. Beruucienue onpenenurenei pas-
JUYHOTO MOPsIKA
Buoioaua 3aoanuii PI'P Ne 1 no auneiinoii
U 6eKMOPHOIL anzedpe u aHaIumu4ecKol
2eomempuu
1.2 | OOparHas MaTpuLa U AITOPUTM €€ BbIUHUC- 1 1 1
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JIeHUs. DJIEMEHTapHbIC MPeoOpa3oBaHUs
Matpuil. MaTtpudHas ¢popma 3anvcu cu-
CTEMBI JIMHEHHBIX alreOpanvyecKux ypaB-
HEHUI. PaHr Matpuiisl

1.3

CJIAY, ocHOBHBIE MIOHATHUS PELIEHUS,
COBMECTHOCTH U HECOBMECTHOCTH CHUCTE-
Mbl. Pellienue cuctem JIMHERHBIX ypaBHE-
Huit MetogoMm Kpamepa, Mmetogom obpart-
HOW Martpuilbl, MeTosIoM ["aycca. Teopema
Kponekepa — Kanemiu.

1.4

Pazjen 2. DiieMeHTHI BEKTOPHOI ajired-
pbl

JIunelHple onepanuy HaJ BEKTOpaMH, UX
cBoiicTBa. JInHelHas 3aBUCMMOCTD U He3a-
BUCHUMOCTb BEKTOpOB. CKaJsIpHOE, BEKTOP-
HOE U CMEIIAHHOE MPOU3BECHUS BEKTO-
POB, UX CBOWCTBA. Y CIIOBUSI OPTOTOHAJIb-
HOCTH, KOJJIMHEAPHOCTH, KOMIUIAHAPHOCTH
BEKTOPOB

10

1.5

basuc cucremsl BekTopos. Pasznoxenne
BEKTOpa 1o 0aszucy. JIuneitHsle mpocTpaH-
ctBa. [IpeoOpazoBaHrie MaTPHIIbI JIMHEHHO-
ro orepaTopa Ipu nepexojie ot d6asuca K
6a3ucy. CoOCTBeHHbIE 3HAUEHUS U COO-
CTBEHHBIE BEKTOPBI MATPHULIBI

1.6

Pasnea 3. [IpsiMmble 1 KpUBbIEe BTOPOIO
NOPsiIKAa. YpaBHEeHHeE NPAMBIX U ILIOC-
KOCTell B IPOCTPAHCTBE

Pa3nuunble criocoObl 3a1aHus MPSIMON Ha
IIJIOCKOCTH. Y CJIOBUS ITApaJLIEIbHOCTH U
MEPIEHIUKYISIPHOCTH NIPSMBIX. Y paBHE-
HHUE IIPSAMBIX U IIJIOCKOCTEW B IIPOCTPAH-
CTBE

10

1.7

Pa3gen 4. KoMmiiekcHbIe Y1 CJIa 1 MHO-
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ro4jeHbl

DopMbI 3aMUCH, ONIEPALIMH Ha/l KOMILJIEKC-
HbIMU ynciiamu. @opmyna Myaspa. Pa3-
JIO’)KEHUE MHOTIOWIEeHa Ha MHOXUTeNU. Oc-
HOBHAs TeOpeMa ajaredpbl

1.8

Paszgea 5. DiieMeHTHI MATEMATHYECKOIO
aHaJIM3a

Uucnosas nmocienoBarenbHOCTh. [Ipeaen
YHCIIOBOH ITOCIIEIOBATEIFHOCTH U €ro
CBOMCTBa

Buvioaua 3aoanuit PI'P Ne 2 no mamema-
mu4uecKkomy anaauzy

20

1.9

Oynxkius. [Ipenen pynkuun. OCHOBHBIE
TeopeMsl o npenenax GyHkiuu. [lepssiii u
BTOPOI 3ameyaresibHbIe ipenensl. CpaBHe-
HHEe OECKOHEYHO MajbIX H OECKOHEUYHO
OOJILIINX BEIUYNH. JKBUBAJICHTHEIC Oec-
KOHEUHO MaJibi¢ BEIMYUHEI

1.10

HenpepriBHOCTH (QyHKIIMI B TOUKE U Ha
npomexyTke, Touku pa3pbiBa QpyHKIIUH,
WX KjaccuuKaius. ACUMIITOTH rpaduka
(byHKINH, UX KJIacCU(pUKaLNS, YCIOBUSL
CYLIECTBOBAHMSI, METOJIbl HAXOXKACHHUS

1.11

ITpousBonnas ¢pynkuuu. ['eomerpuueckuit
Y MEXaHUYECKUH CMBICI POU3BOIHOM.
[IpaBuna quddepenunpoBanus u popmy-
JIbl BBIYKCIICHHS] IPOU3BOIHBIX

1.12

Brruucnenne npou3BoHbIX PyHKITHH, 3a-
JAHHBIX PA3TUYHBIM 00pa3oM

1.13

Huddepenunan. [Ipoussogusie u qudde-
PEHIMAIBI BHICIINX MOPsAKOB. [Tpubiu-
YKCHHBIE BBIYUCIICHUS C TTOMOIIbI0 tudde-
PCHIMAIIOB

1.14

PackpeiTre HeomnpeaeneHHoCTeN pa3nny-
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Horo tuna. [IpaBuio Jlonutansa. @opmyna
Teitnopa. [IpubnuxeHHbIE BBIYUCICHUS C
nomoIpio hopmyssl Telmopa

1.15

OcHoBHBIE TeOpeMbI TU(PepeHINATEHOTO
ucuucieHus. MOHOTOHHOCTh (DyHKIIUH,
9KCTpeMyMEl. MccnenoBanme BBITYKIOCTH
rpaduka ¢ynkuuu. O6mas cxema uccie-
JOBaHMS QYHKIIMH U TOCTPOCHUS ee rpa-
¢duka

1.16

Paznen 6. Iudpepennuanbnoe ucumc-
JieHHe (P)YHKIHMH HeCKOJIbKHUX MepeMeH-
HBIX

@yHKIUA HECKOJIbKUX NepeMeHHbIX. [Ipe-
JIeJ1 ¥ HeNpepbIBHOCTb. OCHOBHBIE CBOA-
CTBa HeMPepbIBHBIX (QyHKIUH. YacTHBIE
nipousBoHbIe. [TomHbril nuddepermmar.
ITpou3BoiHBIE CIIOKHON (QYHKIIMU He-
CKOJIBKMX NePEMEHHBIX. YacTHbIE MPOU3-
BoAHBIE U MU (epeHITranbl BHICIINUX T0-
pankoB. Teopema IlIBapua

Buwioaua 3aoanun PI'P Ne 3 no ®HIT

12

1.17

[Ipown3BoHas o HanmpasieHuto. ['paau-
enT. KacarenpHas k kpuBoii. KacarenbHas
IJIOCKOCTh U HOPMaJIb K TIOBEPXHOCTH.
OKkeTpeMyM (DYHKIIMHM HECKOJIBKUX Hepe-
MEHHBIX

1.18

O63opHa5{ JICKOUA U TPAKTUYICCKOC 3aHA-
THC

(Dopma ammecmauuu

Bcero yacoB 1o AucCHUILIMHE B IIEPBOM
cemecTpe

18

18

72

PT'P
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Bropoii cemecTp

2.1

Pazgen 7. UnTerpajibHOe MCUMCICHHE
[TepBooOpasnas. HeonpeaeneHnbiii HHTE-
rpaJi u ero cBoiicTBa. Tabnuia HHTETrpaIoB
OT OCHOBHBIX 2JIEMEHTAPHBIX ()YHKIIHHA
Buioaua 3a0anuit PI'P Ne 4 no unme-
2PaAnbHOMY UCHUCTEHUIO

42

2.2

Merona HEOCPEACTBEHHOTO HHTETPUPOBA-
HUs. MeToa UHTErpUpOBaHUs C TTIOMOIIBIO
3aMEHBI IEPEMEHHOM, TTOJIBEJICHUEM 10/
3HaK nuddepenmana. Metoa UHTErpUPO-
BaHUS IO YaCTSIM

2.3

WHTerpupoBanne palnoHaIbHbIX ApoOei

2.4

WHTerpupoBaHue TPUTOHOMETPUUIECKUX
byHKIUH

2.5

HHTerpupoBaHne HEKOTOPHIX BUJIOB Uppa-
LIUOHAIBHBIX

2.6

3anauyu, IPpUBOAAIIME K TIOHATHIO OIpee-
JeHHoro nHTerpana. OnpeneneHHblil UHTe-
Ipajl, €ro CBOMCTBA. Y CIIOBUS UHTETPUPY-
emoctu. MHTerpan c nepeMeHHbIM Ipe/e-
noM unterpupoBanus. ®opmyna Herotona
— JleitOHuIa. 3aMeHa epeMeHHOH B orpe-
JIEJICHHOM MHTErpaie

2.7

[TpunoxeHus onpeeIeHHOr0 HHTerpaia B
FeOMeTpI/II/I U MECXAaHUKEC (BI)I‘-II/ICJ'IGHI/IG
TUIOIIAICH TUIOCKUX (UTYP, UTMHBI KPH-
BOM, 00BEMOB

2.8

HecoOcTBeHHBIE HHTETPAIIBI IEPBOTO U
BTOpOTO poja (1o 6eCKOHEYHOMY ITpoMe-
KYTKY, OT HEOrpaHUYEHHbBIX (PYHKUIUN Ha
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KOHEYHOM IPOMEXYTKE), X CBOMCTBA

2.9

3anaun, NIPUBOAAIIUE K IOHATUAM KpaT-
HBIX U KPUBOJIMHEWHBIX UHTETPAJIOB.
JIBOWMHOM U TPOMHOW UHTETPAJIbI, UX CBOM-
CTBa

2.10

Brrunciienre ABOMHBIX MHTErPAJIOB MO-
BTOPHBIM UHTETPUPOBAHHEM

211

Omnpenenenre KPUBOJIMHEHHBIX UHTETpa-
JIOB [IEPBOT'0 U BTOPOTO poJia, UX CBOICTBa
Y BBIYUCIICHHUS.

2.12

Onpenenenre NOBEPXHOCTHBIX UHTErPa-
JIOB, X CBOWCTBA, IPUMEPbI BHIYNCIICHUS

2.13

Pasnen 8. UnciioBbie U PyHKIMOHAJIb-
Hble PAAbI
Uucnossle psiabl. CXOAUMOCTh U CymMMa

psana. HeoOxoaumoe yciioBue CXOAUMOCTH.

HeiictBus ¢ psaamu. CBONCTBA YUCIOBBIX
PAA0B. 3HAKOTIONOKHUTEIbHBIE psiibl. ['ap-
MoHuYecKkui psa. [lpusHaku cpaBHeHHs
Buvioaua 3a0anuit PI'P Ne 5 no paoam

30

2.14

Meroas!l ucciaen0BaHusA CXOAUMOCTH T10-
JIOKUTENbHBIX PSAAOB: Ipu3Haku JlanamOe-
pa, Komm, naTerpansusiii npusHak Komm

2.15

3Hakouepenyromuecs psabl. [Ipuznax
JleiiOHua. AGCOIIOTHAS U YCIIOBHAs CXO-
JTMMOCTh 3HAKOTIEPEMEHHBIX PSIIIOB.
O6o006mennblie mpusHaku lanambepa u
Kommu

2.16

Crenennsle psaabl U UX cBoicTBa. Teopema
Abens. UnTepBan U pagnyc CXOJUMOCTH.
JuddepennunpoBanrie 1 UHTETPUPOBAHHE
CTENEHHBIX PSAJOB

2.17

Psaawr Teitnopa u MaknopeHna. Y cioBue
pasznoxxumoctu ¢pyHKuuu B psin Teimnopa.
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Pa3noxxenre HEKOTOPBIX PYHKIUIA B Psij
Tennopa. [IppumeHeHNE CTENEHHBIX PSAIOB
B IPUOJIMKEHHBIX BBIUMCICHUSIX

2.18

O630pHa;1 JICKIUA U IPAaKTUYCCKOC 3aHs-
THC

d)opma ammecmauuu

Bcero yacoB no gucuuInHe BO BTOPOM
CEMECTpE

18

18

72

PI'P

Bcero yacoB Ha mepBoM Kypce

36

36

144

PI'P

Tpernii cemecTp

3.1

Pasznen 9. O0bikHOBeHHBbIE TU(depeH-
HHAJbHbIE YPABHEHUSA
Huddepennunanbabie ypaBHEHHS IEPBOTO
nopsiaka. Beenenue. 3agaun, npuBoasiye
K JuQQepeHnraIbHbpIM YpaBHEHHM Tep-
Boro nopsaka. OcHosHeie noHsaTus Oy
nepBoro nopska. 3anauun Kommu. Teopema
CYLIECTBOBAHMSI U €JUHCTBEHHOCTH pelie-
Hus. OOIiee ¥ 4acTHOE pelleHus, O0muii 1
YaCTHBIM MHTETpabl. I'eoMeTprudecKkuit
CMBICIT 0011IeT0 UHTeTpaIa

Buvioaua 3a0anuit PI'P Ne 6 no ouggpe-
PEHUUATbHBIM YPAGHEHUAM

32

3.2

VYpaBHeHUs ¢ pa3IESIOIIMMUCS IEPEMEH-
HBIMU, OJTHOPOHBIE MU PepeHITnaTbHBIC

ypaBHEHUs, ypaBHEHUS B MOJTHBIX U de-
peHuuanax

3.3

JIunelHbIe 1.y. IEPBOTO MOPSIAKA U ypaB-
HeHus bepryum

3.4

JuddepennnanbHble ypaBHEHUS BBICIINX
nopsiakoB. opmel 3anucu auddepeHnu-
aJIbHOTO ypaBHEHM N-ro nopsaka. Obee
1 yacTHoe pemeHus. [locraHoBka 3agaun
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Komm, kpaeBoii 3anaun. UHTerpupoBanme
METOJIOM IMOHMKEHHUS MOPsIIKa

3.5

JIOY n — ro mopsiaka. O0mme cBoiCTBa
pelieHui JTMHEHHBIX 0JTHOPOIHBIX qudde-
PEHIMAJIBHBIX YPAaBHEHUH N — I'o MOpsIIKa.
[TonsTue GyHgamMeHTaTBLHON CHCTEMBI pe-
ICHU TUHEWHOTO 0THOpOaHOTO audde-
PEHLIMAIBHOTO YpPaBHEHHsS N — IO MOPAIKa,
€€ MOCTPOCHUE JUIsl YPaBHEHHUM ¢ TOCTOSH-
HbIMU K03 purmenTamu. XapakrepucTu-
YECKOe ypaBHEHME. By 4acTHBIX pemeHui
JMHEWHOTro 0IHOpoIHOTO AU depeHu-
QJIbHOTO YpaBHEHUS N — ro MopsJiKa B 3a-
BHUCUMOCTH OT BHJa KOPHEN XapaKTepH-
CTUYECKOTO ypaBHeHUs. JIMHEHbIE HEOA -
HOpoHbIe MU depeHInaTbHbIe YPABHEHUS
N — ro Mops/Jika ¢ HOCTOSTHHBIMU KO3 u-
LUeHTaMH. TeopeMa 0 CTPYKType 0OIIero
peuIeHus TaKUX ypaBHEHU. MeTo noj-
00pa 4acTHOTO perieHus (MeTo] Heonpe-
JIeJIEHHBIX KO3 (UIIMEHTOB) AJIs pa3Iny-
HBIX CIIEIUAIBHBIX BHJIOB IIPABOH 4acTH

3.6

JIuHelHbIe HEOAHOPOJHBIE AUPPEpEHIIN-
aJIbHBIE YPABHEHMsI BTOPOTO nopsiaka. Me-
TOJ1 BapHALIMH IPON3BOJIbHBIX TOCTOSHHBIX

3.7

Kpaesble 3a1aun. 3agaun Ha COOCTBEHHBIE
3HaueHus. Pemenue nuddepennumanbHbIX
ypaBHEHUH C IepeMeHHBIMU K03 DUIeH-
tamu JuddepenimanpHoe ypaBHeHUE Did-
nepa. [IpuMeHeHne CTeNeHHbIX PSIoB K
MHTETpUPOBaHUIO TU(depeHInaTbHBIX
YpaBHEHUU

3.8

CucteMbl 0OBIKHOBEHHBIX TU(HEpeHITH-
aJbHBIX YpaBHEHUH. Perienre nuHenHbIX
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OJTHOPOJIHBIX U HEOJJHOPOTHBIX CHCTEM
OOBIKHOBEHHBIX AU epeHnanbHbIX
YpaBHEHUH ¢ MOCTOSIHHBIME K03 urmen-
TaMH

3.9

Pa3nea 10. Teopusi BeposiTHOCTEH
Brenenue. D1eMeHTh KOMOMHATOPUKH.
Buner cnyyaitaeix coosiTuii. Kimaccuye-
CKOE, CTATUCTHYECKOE M TE€OMETPHIECKOE
onpe/IeJICHUsI BEPOSITHOCTH TOSBJICHUSI CO-
OBITHS

Bwvioaua 3a0anuit PI'P Ne 7 no meopuu
eepossmHocmeint

22

3.10

Anredpa coObiTuii. Teopembl Cl0KEHUS
BEPOATHOCTEN JUIs1 HECOBMECTHBIX U COB-
MECTHBIX COOBITHH, TEOPEMBbI YMHOKEHUS
BEPOATHOCTEN [UIsl 3aBUCUMBIX U HE3aBU-
CUMBIX cOObITUI. DOpMYIIBI OTHON BEpO-
ATHOCTH, belieca u bepryin. JlokansHas
U MHTErpalibHas Teopemsl Jlamnaca

3.11

Crnyuaitnsle BenuuuHsl. [TonsTre 3akoHa
pacupeneneHns TUCKPETHON Clly4yaiHON
BEJIMYMHBI U c1I0COOBI ero onucanus. Oc-
HOBHBIE 3aKOHBI PaCIpEIEICHUs JUCKPET-
HOM CIIy4aiiHOW BeJIMYMHBL. YUCI0BBIE Xa-
PAKTEpUCTHUKHU JUCKPETHBIX CIIyYailHBIX
BEJIMYUH. MaTemMaTH4ecKoe OXKUJaHue U
JTUCIIEPCHS CIIYYaHBIX BEJTMYHMH, UX BEPO-
SITHOCTHBIN CMBICIT M CBOMCTBA

3.12

HenpepsiBHbIE cityyalinble BeTMunHbI. MH-
TerpanbHast QyHKIUS pacpeiesieHusl.
[InotHOCTH BeposiTHOCTER. CBS3b MEKIY
MHTETpaJIbHON QyHKIMEN pacnpeneneHus
Y IUIOTHOCTHIO BeposAiTHOCTEW. MaTtemaTu-
YECKOE OKUJAHUE U JUCTIEPCHs] HETIpe-
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PBIBHOM CITy4allHOW BEJIMYMHBI.
OcHOBHBIE 3aKOHBI paclpe/eIeHUs Herpe-
PBIBHBIX CITy4YailHBIX BEJIUYUH

3.13

[IpenenbHbIe TEOPEMBI TEOPUH BEPOSITHO-
crei. LlenTpasibHas npenenpHas Teopema.
JIByMepHas ciydaitHas BennurHa. Bepo-
SITHOCTD MOMNAaJaHusl B 3a/IaHHYIO 00JIacTh.
JIBymMepHasi IIOTHOCTh BEPOSTHOCTH, €€
CBOMCTBA. 3aBUCHUMBIE 1 HE3aBUCUMBIC
cllydaiiHble BenMuYuHbI. KoppensiuoHHbie
MOMEHTHI

3.14

Pa3nen 11. MaTtemaTHyecKasi CTATHCTH-
Ka

OcHOBHBIC 33/1a4¥ MaTEMaTHYCCKOH CTa-
TUCTUKHU. Bb1OOpouHkIit MeTo. ['eHepasb-
Hasi COBOKYITHOCTh U BbIOOpKA. THUIIBI BBI-
6opok. CTaTucTuveckoe pacrpeeicHme
BbIOOpPKU. [locTpoeHue sMnupuueckon
(GYHKIIUU pacmpeieneHnst BBIOOPKH, TOJH-
TOHA U TUCTOTPAMMBI OTHOCUTEJIBHBIX Ya-
CTOT

Buioaua 3a0anuii PI'P Ne8 no mamema-
muuecKkoil cmamucmuke

18

3.15

ToueuHble OLIEHKH MAPAMETPOB pacHpeie-
nenus. TpeOoBaHMs K OLIEHKaM: HeCMe-
LIEHHOCTh, COCTOATEIbHOCTh, 3(PPEKTUB-
HoCTh. Brrbopounas cpennss. Beibopou-
Hasl ¥ UCIIpaBJIeHHAas aucrnepcun. MuTep-
BaJIbHBIE OLICHKH. /[oBEpUTENbHBIN UHTEP-
BaJI JIIs1 MaTEMAaTUYECKOTO OXKHIaHUs IPU
U3BECTHOM CPEHEM KBaJpaTUUYECKOM OT-
KJIOHEHUH

3.16

[IpoBepka mpaBmonoo0us cTaTuCTUYE-
ckux runores. [loHATHA CTaTUCTUYECKON
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TUIIOTE3bI (POCTON U CIIOXKHOM ), HYJIEBOM
Y KOHKYPUPYIOIICH TMIIOTE3bI, OINO0K
MIEPBOrO U BTOPOTO POJia, YPOBHS 3HAUU-
MOCTH, CTATUCTUYECKOTO KPUTEPHSI, KpU-
TUYECKOM 00J1aCTH, 00JIaCTH PUHSATHS TU-
noresbl. Kpurepnii [Iupcona

DeMeHTBI KOPPEALMOHHOIO U PErpeccu-
OHHOro aHaynm3a. OnpeeneHue napamer-

3.17 . . . 2
POB JIMHEMHON CpeIHEKBAAPATUUECKON pe-
IrpPECCUM METOJOM HAMMEHBIINX KBAJPATOB
318 O030pHast JIeKIUs U PAKTHUECKOE 3aHs- 5
' THE
Dopma ammecmayuu
Bcero yacoB nmo qucuuIInHe B TPEeThbeM 3
0 36 72
cemecrTpe PI'P
Bcero yacoB mo qucuUIIMHE HA IEPBOM 8
Auen P 36 | 72 216
H BTOPOM Kypcax. PI'P
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