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1. Ileaun ocBoeHUs1 AUCHMIIJIMHBI

K ocHOBHBIM 1IeJIIM OCBOCHUS TUCIUILIMHBI «MaTeMaTukay cielyeT OTHECTH:
e BOCIIMTaHHE Yy CTYJCHTOB OOIIEH MAaTeMaTHYECKOW KyJIbTYPBI;
® [pUOOpEeTEeHHE CTYIEHTAMH IHUPOKOTO Kpyra MaTeMaTHYeCKUX 3HAHWH, YMEHUH U HABBIKOB,;
® pa3BHUTHE CIIOCOOHOCTH CTYJIEHTOB K HHIYKTUBHOMY H JCTyKTUBHOMY MBIIICHUIO HAPSTY
C pasBUTUEM MaTeMaTHYECKOU HWHTYUIIHU,
® yMEHHUE CTYJCHTaMH pa3BUBATh HaBBIKM CAMOCTOSTEIBHOIO M3YUYEHUS YUeOHOH U HaydHOU
JUTEPATYPBI, COJACPKAIICH MaTEMaTUIECKUE CBEICHUS M PE3yJIbTATHI,
® T[IOJrOTOBKY CTYACHTOB K JESTEIbHOCTH B COOTBETCTBHH C KBaJlH(PUKAIIMOHHOM
XapaKTepUCTUKOW OakallaBpa IO HAIMpPaBJICHUIO, B TOM 4Yuclie (OPMUPOBAHWE YMEHUH
HUCIIOJIB30BATh OCBOCHHBIC MAaTEMATHUUYCCKHUEC METOJAbI B Hqu)eCCI/IOHaJ'II)HOI\/JI ACATCIIBHOCTH.
K 0CHOBHBIM 3a/1a4aM OCBOCHUS JUCIUILTUHBI «MaTeMaTHKa CIIeIyeT OTHECTH:
® OCBOCHHE CTYJCHTAMH OCHOBHBIX TOHSTHW, METOJOB, (OPMHUPYIOUIMX  OOIIYIO
MAaTe€MaTU4YCCKyI0 IOATOTOBKY, H€06XO[[I/IMyIO A0 yCIICHIHOTO PCIICHUSA IMPUKIAIHBIX
3ajay;
e (dopmHupoOBaHHE Yy CTyJeHTa TpeOyeMoro Habopa KOMIIETEHIIMH, COOTBETCTBYIOIIUX €ro
HATPABIICHUIO MOATOTOBKH U 00ECMEYMBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE
Tpyaa.

2. Mecto aucunmimabl B ctpykrype OOII 6akanaBspuara

JucuunnuHa «MareMaTuka» OTHOCUTCS K 6a30Boi yactu 61oka b1. Ee u3yuenue
obecrieunBaeT U3y4CHUE TUCIUTIINH:
B 6azosoti wacmu:
e (usmka;
nH(OPMATHKA U OCHOBBI POTPAMMHPOBAHMUS;
TeTI0(PU3UKa;
COTPOTUBJICHUE MaTEPHAJIOB;
AJIEKTPOTEXHUKA U DJIEKTPOHUKA,
METPOJIOTHSI, CTaHAPTU3AINS, CEPTUDUKAITUS;
9KOHOMHKA
B eapuamuenou vacmu:
® CTaTHUCTMYECKUE METOJIbl B METAIyPruu;
e Opra’u3anus U IJIAHKPOBAHUE METAJUTYPrUYECKOro SKCIEPUMEHTA;
® MEXaHMKAa CIUIOLIHBIX Cpe;
B oucyunnunax no evibopy cmyoenma:
® MOJEIMPOBAHUE U ONITUMHU3AIMSA METAJUTYPIrUYECKUX MPOIIECCOB.

3. IlepeyeHb IVIAHNPYEMBbIX Pe3yJIbTATOB 00yYeHHs M0 JUCHUILINHE,
COOTHECEHHbIE ¢ MJIAHUPYEMbIMHU pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHOI
NMpOrpamMmblI

B pesynbraTe OCBOEHHS JAHUCHUIUIMHBI Yy oOOydamomuxcs (GOPMUPYIOTCS —ClEIYyOIIne
KOMIIETCHIIMM W JIOJDKHBI OBITh JOCTHUTHYTHI CJICAYIONINE pPe3ylbTaThl OOydYeHHUs Kak dSTam
(bOopMHPOBAaHUS COOTBETCTBYIOIIMX KOMIETCHIIUNA:



Kon

B pe3yabTaTte ocBoeHuMs

IlepeyeHb MIaHNPyeMBbIX Pe3yJabTaTOB

C€CTCCTBCHHOHAYUYHBIC U O6HICI/IH)KCHepHLIC
3HaHUA

KOMIIETeHIH 00pa3oBaTeIbHOI MPOrpaMMbl
N 00yueHNs MO TUCHUILINHE
) o0yuyarouuiicsi 10JKeH 00,1a1aTh
OIIK-1 Crioco6GHOCTBIO pemars 3aJa4d | 3HATh: OCHOBOIOJAralonife TEOPETHYECKUE
npodecCHOHATEHON JIESITENIBHOCTH, | MOJIOXKEHUS, TIPelyCMOTPEHHBIE TIPOTPaMMOK
TIPUMEHSIS METOIBI MOJIEIUPOBAHNS, | AUCUUIUIMHBL, PO W 3HAYEHHE OCHOBHBIX
MaTeMaTHIECKOTO aHalm3a, | 3aKOHOB €CTECTBEHHOHAYYHBIX AUCIUTUIHH;

YMETHb: HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI
C€CTCCTBCHHOHAYYHbBIX AOUCHUIIIIMH, MCTO/bL
MaT€MaTH4YECKOro aHajamisa i pPCIICHUA

(byHIaMEeHTATEHBIX 00IIEeNHKEHEPHBIX
3aj1a4;

BJAJeTh:  METOJaMH  MAaTEeMaTHYECKOTO
aHamm3a 17§ MOJICTMPOBAHUS

(yHIaMEHTAIBHBIX 0OLIEHHKEHEPHBIX.

4. CTpyKTYypa H coJep:KaHue TUCIHHUIIMHBI

OOmiass TPyAOEMKOCTh JUCHUMIUIMHBI COCTABJISIET 8 3aueTHBIX eauHul, T.c. 288
aKaJeMUYeCcKNX dYaca (M3 HUX 72 YacoB ayauTOpHas paboTta cryiaeHTOoB W 216 yacoB —
CaMOCTOSITENIbHAS ).

Ha nepBom kypce BeiemnsitoTcst 5S4 yaca Ha ayIUTOPHYIO paboTy cTyaeHToB u 162 vaca
Ha CaMOCTOSITEIbHYIO paboTy: B epBoM cemecTpe 18 uacoB Ha ayAUTOpHYIO padOTy CTYJIEHTOB
u 54 yaca Ha caMOCTOSITENIbHYIO PaldoTy; BO BTOpOM cemecTpe 36 4yacoB Ha ayJUTOPHYIO

paboty ctyneHToB U 108 yaca Ha caMOCTOSTENbHYIO PadoTy.

Ha BTOpOM Kypce B TpeTbeM cemecTpe BhIIEIsSOTCS 18 yacoB Ha ayauTOpHYIO paboTy
CTY/IEHTOB U 54 yaca Ha CaMOCTOSITENIbHYIO paloTy.

Paznens! aucuumuinbel «MaTemaTnka) W3ydaroTcsl Ha IEPBOM U BTOPOM Kypcax.

IlepBblii cemecTp: NeKIUN — 9 4acoB, MPaKTUYECKHUE 3aHATHS — 9 yacoB, (hopMa KOHTPOJIS -

3a4cCT.

Bropoii cemecTp: nexknun — 18 yacos, npaktudeckue 3aHaTus — 18 gacos, popma KOHTpOIS

- OK3aMCH.

Tperuii cemecTp: JIEKIMU — 9 YacoB, MPAKTUYECKHUE 3aHATHSA — 9 yacoB, hopma
KOHTPOJIA - IK3aMEH.

BBenenue

Conep:xanue pa3/ieioB I CHUILTHHBI

IlepBblii cemecTp

Hpe,E[MCT, 3aa4u U COACPIKAHNC NUCHUITJIINHBI. OCHOBHBIE 3TAIIbI Pa3BUTHA JUCIUITIIINHBI.
CprKTypa Kypca, €ro MECTO U POJIb B IIOAIOTOBKE CIICUAINMCTA, CBA3b C APYTUMH JUCHUILIMHAMMH.




Pa3nea 1. DiieMeHTBI JIMHEHHOMH aJredpbl

Tema 1.1. MaTpuubl 1 onpeaenuTeu.

[Tonsitue matpunbl. Buael matpun. [elictBug Haa maTtpuuamu. Onepanuu HaJl MaTpUIlaMU
U Ux cBoiicTBa. OnpenennTeny, X CBOMCTBA U BbluKcieHus. [ToHsITHS MUHOpa U anredpanyeckoro
JOTONHeHUs. Pa3znoxeHue omnpenenuTens IO SJIEMEHTaM CTPOKH WM crondua. Beramcnenue
OIIpeAeIuTeNeH Pa3INYHOIO MOPSIKA.

Tema 1.2. O0paTHass maTpuua.

OOparHast MaTpula ¥ AITOPUTM €€ BBIUUCICHHS. DJIeMEHTapHbIe MPeoOpa3oBaHUs MATPHIIL.
[IpuBeneHre MaTpUIIbl K AUATOHATILHOMY WJIM TparelueBUIHOMY BHIy. MaTpuuHas ¢opma 3anucu
CHCTEMBI JIMHEHHBIX anredpanyecKux ypaBHEHUH. PaHr MaTpuIisl.

Tema 1.3. PemieHue cucrem JJUHEHHBIX aJredpanvyecKux ypaBHeHUI.

Cucrempl JMHEWHBIX aNreOpanvyeckuX YypaBHEHUH, OCHOBHbBIE IIOHSTHS pELICHHUS,
COBMECTHOCTH M HECOBMECTHOCTH CHUCTEMbI. PelieHue cucTteM JIMHEHHBIX YpaBHEHUH METOJIOM
Kpamepa, meromom oOpatHoil maTpuibl, MetofoM [aycca. [IpoBepka MpaBMIIBHOCTH PpEIICHUI.
Teopema Kponekepa — Kanemnu. Pemnienue npor3BOIbHBIX CUCTEM JIMHEWMHBIX YPaBHEHUM METOJI0OM
I'aycca. PemieHne oqHOPOIHBIX CUCTEM JIMHEWHBIX YPABHEHUN.

Pa3neu 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 2.1. JIuHelinpie oniepaliy HaJl BEKTOPAMHU, UX CBOMCTBA. JIMHEHbIe KOMOUHAIINM
BEKTOpOB. JIMHEITHas 3aBUCUMOCTh Y HE3aBUCUMOCTh BEKTOPOB. ba3uc cucteMbl BEKTOPOB.
PasnoxeHnue BekTopa o 0asucy.

Tema 2.2. CkansipHOE, BEKTOPHOE U CMEILIAHHOE TPOU3BECHUSI BEKTOPOB, X CBOMCTBA.
VYcn0BUs OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH, KOMITJIAHAPHOCTH BEKTOPOB.

Tema 2.3. JIuneiinsie npoctpancTBa. basuc. [IpeobpazoBanue MaTpHibl TUHEHHOTO
oriepaTopa mpu nepexojie ot 6asuca k 6azucy. CoOCTBEHHBIC 3HAYCHUS 1 COOCTBEHHBIC BEKTOPBI
MaTpUIBL.

Pa3nea 3. Ilpsimble 1 KpUBBIe BTOPOI0 NMOPSiAKA. YPaBHEHHE NPAMBIX U IJIOCKOCTEH B
NPOCTPAHCTBeE.

Tema 3.1. Paznuunble ciocoObl 3a1aHUs IPSMOM Ha MIIOCKOCTU. Y CIIOBUSA MapajlieIbHOCTH
U TIEPIICHIUKYIISIPHOCTH TPSMBIX.

Tema 3.2. Dnnunc, napabosna, runep6oa, X CBOWCTBa U ypaBHeHHA. OO11ee ypaBHEHHE
KpPHBOI BTOporo mnopsaka. IIpusenenne ypaBHeHNsT KPUBOW BTOPOTO MOPSIKA K KAHOHHYECKOMY
BUTTY.

Tema 3.3. YpaBHeHHE NPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.

Paznen 4. KommiekcHbIe YHC/Ia H MHOTOYJIEHBI

@dopMbI 3amMcH, Onepanuu HaJ KOMIUIEKCHbIMH yuciamu. @opmyna Myapa. Paznoxenue
MHOTro4JIeHa Ha MHOKUTeNU. OCHOBHAsI TeopeMa aiareopsl.

Pa3gen 5. Ji1eMeHTHI MATEMATHYECKOI0 aHAJIN3A

Tema 5.1. UucnoBas nocinenoBatenbHOCTh. [Ipenen 4nciioBoi mociea0BaTEIbHOCTH U €0
cBoiictBa. Dynkiums. IIpenen ¢ynkunmu. OcHOBHBIE TeopeMbl O mpeaenax (yHkiuu. [lepBbiit u
BTOpOW 3amedaTesibHble mpenenbl. CpaBHEHHE OECKOHEYHO MalbIX M OECKOHEYHO OOJIBIINX
BEJIMYMH. DKBUBAJICHTHBIE OECKOHEYHO MaJble BETUYMHBI.



Tema 5.2. HenpepbpIBHOCTb (PyHKIIMI B TOUKE U Ha MPOMEXYTKe, TOUKHM pa3pbiBa QyHKIMH,
ux Knaccudukanus. ACUMITOTHI rpaduka PyHKINHU, UX Ki1accu(UKalLKs, YCIOBUS CYILIECTBOBAHMS,
METO/Ibl HAXOKICHMS.

Tema 5.3. IlpouwsBomnas ¢yHknuu. [eOMETpUYECKHMA H MEXaHHYECKUH  CMBICIH
npousBoHOU. [IpaBuia nuddepennupoBanust 1 GopMysbl BBIYMCICHUS NPOM3BOJIHBIX. Talnuua
MPOM3BOJHBIX OCHOBHBIX DJJIEMEHTapHBIX (YHKUWH. BeruncieHne npou3BOIHBIX —(DYHKIHIA,
3aJJaHHBIX Pa3JIMYHBIM 00pa30M.

Tema 5.4. luddepennman. IlpousBogubie u auddepeHnransl BBICHIMX  HOPSIKOB.
[TpuGmkeHHBIE BEIYMCIICHUS ¢ TTOMOIIBIO Au(QepeHnnanos.

Tema S5.5. PackpsiThe HeompeneleHHOCTEN pasznuyHoro tuna. Ilpaswino Jlomwmrans.
dopmyna Teinopa Pa3nmokeHHs OCHOBHBIX JJIEMEHTApHBIX (QYHKIUH 1Mo (opmyrne MakiopeHa.
[TpubnnxeHHble BEIUUCIIEHHS ¢ TOMOIIbI0 (hopMyIsl Teltnopa.

Tema 5.6. OcHoBHBIC TeopeMbl aupPepeHITUATEHOTO HCYHCICHUS. MOHOTOHHOCTB
¢byHkunu, skcTpeMmyMbl HeoOxoaumble M J1OCTATOYHbBIE YCJIOBUS MOHOTOHHOCTH, JIOKaJbHOTO
sKcTpemMyMa. MccnenoBanue BITykiiocTy Tpaduka Gpynkmun. Touku nmepernda rpaduka QyHKITUH.

Tema 5.7. O6mas cxema uccienoBanusi GyHKIMU U MOcTpoeHust ee rpaduka. CpoiicTBa
(byHKIMH, HEMPEPHIBHBIX Ha oTpe3ke. Hanbonbmiee 1 HanMeHbIee 3HaueHuUs (QyHKIIMHA HA OTPE3Ke.

Paznen 6. Indpepenunanbaoe ucunciaenne GyHKIUil HECKOJIbKUX MepeMeHHbIX

Tema 6.1. OyHkuua HeckoabKUX NepeMeHHbIX. llpenen u HenmpepbrlBHOCTh. OCHOBHBIE
CBOMcTBa HempepbiBHBIX  ¢yHKIME. YacTHele mnpousBonanbie. [lomHbii  nuddepenimann.
[Tpou3BomHBIE CIIOKHOW (YHKIMM HECKOJBKHX TIEPEMEHHBIX. YacTHBIE TPOW3BOJHBIE U
muddepenmansl BeicHMx nopsakos. Teopema IBapua.

Tema 6.2. [IpousBoanas no Hanpasienuto. [ paguent. Kacarenvnas k kpuBoi. Kacatenbnast
IUIOCKOCTh M HOpMallb K moBepxHocTH. Popmyna Teinopa. DkcTtpemMyM (YHKIMH HECKOIBKHX
nepeMeHHbIX. Heo0Xxoaumble U 10CTaTOUYHbIE YCIOBHS SKCTpEMyMa.

Bropoii cemecTp
Paznen 7. UnTerpajibHOe MCUMC/IEHHE

Tema 7.1. IlepBooOpa3nas. HeonpeneneHnHblii HTETpai U ero cBokcTBa. Tabauia
MHTETPaJIOB OT OCHOBHBIX AJIEMEHTapHbIX (pyHKINN. MeToa HenocpeACTBEHHOIO HHTETPUPOBAHUS.
Meron MHTETrpUpOBAaHMS C TOMOIIBKD 3aMEHbl NEPEMEHHOM, MOABEACHUEM TOJ 3HAK
muddepennmana. MeToa HHTETPUPOBAHUS 110 YACTSM.

HuTerpupoBanue pallioHaNbHBIX Ap0oOel HHTErpUPOBAHUE HEKOTOPHIX BHIOB UPPAIIMOHATBHBIX U
TPUTOHOMETPHUYECKUX (YHKITHIA.

Tema 7.2. 3agaun, NpUBOAAIIME K MOHATHIO ONPENEICHHOro0 MHTerpana. OmnpeneneHHbIH
UHTETpall, €ro CBOMCTBa. YCJOBMS MHTErpupyeMocTH. HWHTerpam ¢ NepeMEHHBIM MpPEeIoM
unterpupoBanusi. Popmyna Heiorona — JleiibHuna. 3ameHa mnepeMeHHOW B OMpPeNEICHHOM
UHTETpae.

[IpunoskeHus onpeaeeHHOTo HHTETpalia B TEOMETPUU U MEXaHHKe (BBIYHCIIEHUE TUIOIA e
IUIOCKUX (QUTYp, JUIMHBI KPUBOH, OOBEMOB.

Tema 7.3. HecoOcTBeHHbIE HHTETpalbl MEPBOTO M BTOPOro poja (Mo OecKOHEYHOMY
MIPOMEKYTKY, OT HEOTPaHUUYEHHBIX (YHKIHUNA Ha KOHEYHOM TIPOMEKYTKE), UX CBOMCTBA.

Tema 7.4. 3agaun, NpuBOASIINE K MOHATUSIM KPaTHBIX W KPUBOJIMHEHHBIX WHTEIPAJIOB.
JIBOHOM W TPOMHON MHTErpajibl, UX CBOWCTBA. BhluucieHUE NBOMHBIX MHTErPaJiOB MOBTOPHBIM
MHTETPUPOBAHUEM.

Tema 7.5. OnpeneneHue KpUBOJIMHEHWHBIX HWHTErPAJIOB IMEPBOTO M BTOPOro poja, HX
cBOMcTBa M BbluMcieHMs. OnpeneneHrue MOBEPXHOCTHBIX HHTETPAJIOB, UX CBOMCTBA, MpUMEpPHI
BBIYMCIICHHUS.



Paspnen 8. UnciioBbie M PYHKIMOHAIbHBIE PSAABI

Tema 8.1. Yucnosble psabl. CxomumocTh M cymMma psaga. HeoOGxoaumoe ycnoBue
cxogumocTH. [leiictBust ¢ pspamu. CBONCTBA YHMCIOBBIX PSIOB. 3HAKOIOJOKUTENbHBIE PAJIBL.
IMapmonnueckunt psaa. llpuzHaku cpaBHeHuUs.

MeTob1 HcCeI0BaHUS CXOUMOCTH MOJIOKUTENbHBIX pAI0B: Ipu3Haku Jlanambepa, Koy,
MHTETpaJIbHBIN npu3Hak Komm.

Tema 8.2. 3nakouepenyrommecss psasl. [lpusnak JleitOHuma. AOcomroTHasE M yCJIOBHAs
CXOJIMMOCTh 3HaKoIepeMeHHbIX psAaoB. O0o0menHble npu3Haku Jlanambepa u Komm.

Tema 8.3. Crenennble psiapl M uX cBoicTBa. Teopema AbGens. MurtepBanm u paauyc
cxonumoctH. JluddepeHurpoBanue U HHTETPUPOBAHUE CTETIEHHBIX PAIOB.

Tema 8.4. Psier Telinopa u MaxkiopeHa. Y cinoBue paznokuMoct GyHKImA B psan Teitmopa.
Pasnoxxenne HekoTopbiXx QyHkImi B psag  Teitnmopa. [IpumMeHeHHME CTENEHHBIX pPSAIOB B
NPUOIMKEHHBIX BBIYUCIICHUSIX.

Tpernii ceMecTp
Pa3nea 9. O0bIkHOBeHHBIE M PepeHIHATbHbIC YPABHEHUS

Tema 9.1. Jluddepenunanbuple ypaBHEHUS IepBOro rmnopsaka. Bsenenue. 3anauun,
npuBojdAmMe K JuddepeHlnraIbHbIM ypaBHEHUSIM TepBoro mnopsiaka. OCHOBHBbIE TOHSATHUS
OOBIKHOBEHHBIX JTU(depeHINaIbHbIX YpaBHeHU nepBoro mopsnaka. [locraHoBka 3amaun Komm.
Teopema cyliecTBOBaHUS M €IWHCTBEHHOCTH pemieHusa. OOIIee W 4acTHOE pelieHus, OOl u
YaCTHBIN MHTErpasibl. ['eoMeTpuyecKii cMbICT 00IIEro HHTErpaa.

VYpaBHeHHsI C pa3feNAOIIMMUCS TEPEMEHHBIMU, OAHOPOAHbIE U depeHIanbHbIe
ypaBHEHHMsI, ypaBHEHUS B MOJHBIX TU(PepeHIraiax.

JIuneliHple 1.y. IEPBOro MOpsAKa U ypaBHEHUs bepHyiuu. PemieHne NMHEMHBIX ypaBHEHUN
METOJIOM BapHalliy IPOU3BOJIbHON IIOCTOSIHHOM, METOJOM IIpou3BeneHni bepHysun.

Tema 9.2. JludpdepeHunanbHble ypaBHEHUS BbICHIMX TopsaakoB. Dopmbl 3amnucu
TuddepeHIMaIbHOT0 ypaBHeHus n-ro nopsjaka. Obmiee n yactHoe peuieHus. [loctaHoBka 3amauu
Komm, kpaeBoit 3agaun. IHTErpupOoBaHre METOIOM MOHMKEHUS TOPSAIKA.

Tema 9.3. Jluneiinsle oaHOponHBIE OU(QepeHIHanbHble YpaBHEHUS n — TO TOpsIKa.
OOmue cBoiicTBa pelIeHUI JTUHEHHBIX OJHOPOIHBIX AU @epeHInalbHbIX ypaBHEHUH n — TO
nopsiaka.  lloHsaTe  QyHAaMEHTaNbHOW  CHCTEMBl  pEIEHHH  JIMHEHHOTO  OJHOPOJHOTO
nuddepeHIIMaTBFHOTO YPaBHEHUS 1 — IO MOPSJIKA, €€ MOCTPOCHUE IJIl YPAaBHEHUI ¢ MOCTOSTHHBIMU
koo duureHTamMu. XapaKTepUCTUUYECKOe ypaBHEHHE. BUJ YacTHBIX peIIeHU JHMHEHHOro
OJIHOPOAHOTO JU(PPEepeHInaNIbHOIO YpaBHEHHUSI 7 — TO MOpPsIKa B 3aBUCUMOCTH OT BHJIa KOpHEH
XapaKTePUCTUUYECKOTO YPaBHEHUS.

Jluneiinble HEOAHOPOAHBIE MU depeHIINaTbHbIE YPAaBHEHUS /1 — I'0 TOPSIJIKA C MOCTOSHHBIMU
kodpduuuentamu. Teopema o CTPyKType 0OILIero pemieHus Takux ypaBHeHUH. Meton moabopa
YaCTHOTO penieHus (METOJ HEONpPEIETIeHHbIX KOA(QGUIMEHTOB) IS Pa3IUYHbIX CHEIHaTIbHBIX
BHJIOB IPaBOH YacTH.

JluneliHple HEOAHOPOJHBbIE AMQQEpeHLnaNbHbIE YpaBHEHUS BTOPOro mnopsaka. Meroa
BapHally IPOU3BOJIBHBIX TOCTOSHHBIX.

Tema 9.4. KpaeBbie 3a1aun. 3aaun Ha COOCTBEHHBIE 3HAYCHUSI.

Tema 9.5. Pemenue nuddepeHnuanbHbIX YpaBHEHUH ¢ MepeMeHHBIMH KO3 (UIIMeHTaMH
HuddepenunansHoe ypaBHeHue Oiiepa. [IpuMeHeHHe CTENEHHBIX PAIOB K HHTETPUPOBAHUIO
Qg depeHIMaIbHbIX YPaBHEHUH.

Tema 9.6. CucreMbl OOBIKHOBEHHBIX AU(QepeHInanbHbIX ypaBHEHUH. OCHOBHBIE TOHSTHSL.
HopmanbeHble cHCTEMBl JHMHEHHBIX OIHOPOAHBIX UM HEOJHOPOJHBIX  JH(QepeHInanbHbIX
ypaBHeHUU. PenieHne JMHEMHBIX OMHOPOAHBIX M HEOJAHOPOIHBIX CHCTEM OOBIKHOBEHHBIX
TuddepeHIranbHbIX YPaBHEHUH ¢ TOCTOSHHBIMU KO3 (QUIIMEHTaMH.



Paspnen 10. Teopust BeposiTHOCTEH

Tema 10.1. Bpenenue. Dnementsl komMOuHatopuku. [IpaBuia CyMMbl M HpPOHM3BEAECHUS
koMOuHatopuku. CoequHeHus (pa3MelIeHNs, IEPeCTaHOBKU, COUETAHMUS).

[Ipenmer Teopum BeposiTHOCTeW. Buasl  cioywaiiHbix  coObituii.  Kitaccuyeckoe,
CTaTUCTUYECKOE ¥ TEOMETPUIECKOE ONPEACTICHUSI BEPOSATHOCTH IMOSIBIICHUS COOBITHSI.

Tema 10.2. AnreOpa coObiTuid. TeopeMbl CI0KEHHUS BEPOATHOCTEH UISI HECOBMECTHBIX U
COBMECTHBIX COOBITHI, TEOPEMbl YMHOXEHHSI BEPOSTHOCTEH /JIs 3aBUCHMBIX U HE3aBUCUMBIX
coObrTuii. DopMyJbl MONMHOW BeposTHOCTH, beiieca m bepHymim. JlokanpHass ¥ HMHTErpajibHAs
Teopemsl Jlamaca.

Tema 10.3. Cnyuvaitnple BenuuuHbl. [loHSTHE 3aKoHa pacnpeneseHuss IUCKPETHOH
CITy4yailHON BEJIMYMHBI U CIIOCOOBI ero omucaHus. OCHOBHbBIE 3aKOHBI PACIpEICICHUs TUCKPETHON
CITy4aliHOW BETMYMHBI (TUIIEPTeOMETPUUYECKIM, OMHOMUAIBHBIN, pactipeaenenue [lyaccona).

Tema 10.4. UYwucinoBele  XapaKTEPUCTUKM  JUCKPETHBIX  CIIy4allHbIX  BEJIMYMH.
MareMatnyeckoe OXUIAAHUE W JUCIEPCUSl CIyYalHbIX BEIWYMH, UX BEPOSTHOCTHBIA CMBICH M
CBOMCTBA.

Tema 10.5. HeripepriBHBIE ciTy4aliHble BeTMYUHBI. HTerpanbHas QyHKIUS pacipeaeIeHusl.
[TnotHOCTE BeposiTHOCTEH. CBSI3h MEKy MHTETPAIbHON (YHKIIUEH paclpeneieHusi U IIOTHOCTHIO
BEpOATHOCTEH. MareMaTnuecKkoe OXKUIAHUE U NUCIIEPCUs HEIPEPBIBHOM CIIy4aliHOW BEJIMYUHBI.

OCHOBHBIE 3aKOHBI PacHpeAesiCHUs HENPEPBIBHBIX CIIyYalHbIX BEJIUYMH. PaBHOMEpHBI,
[IOKa3aTeJIbHbIA  3aKOHbl. HopManbHBIM 3aKOH pacupeneneHus. BeposTHOCTH — nomamaHus
HOPMAaJIbHO pAaCMpEIeICHHOW CIyYailHOW BEJIMYMHBI HA MPOW3BOJIbHBIA KOHEYHBIM WHTEpBas, Ha
MHTEPBaJl, CHAMMETPUYHBII OTHOCUTENBHO CpeHero 3HadeHus. [IpaBuio Tpex curm.

Tema 10.6. IIpenenbHble TEOpeMbl Teopuu BeposiTHocTe. HepaBeHcTBO YeOnimiena.
Teopema YeObimeBa. Teopema bepuyiu. LienTpanbHast npenenbHas Teopema.

Tema 10.7. JIBymMepHas ciy4ailHas BeJMYMHA. 3aKOH pacOpelesieHUs JIBYMEPHOMU
ciyyaitHol BennuuHbl. OYHKIUS pacnpeneneHus. BeposaTHocTs nmonaganus B 3aJaHHYIO 00JIaCTb.
JIBymMepHasi MJIOTHOCTh BEPOATHOCTH, €€ CBOWCTBA. 3aBHCHMBIE M HE3aBHUCHUMbBIC CIIy4YaliHbIC
BennurHbl. KoppensuoHHblE MOMEHTBI.

Pasznen 11. MaTtemaTHUyecKasi CTATHCTHKA

Tema 11.1. OcHOBHBIE 3a7a4l MaTEeMaTHYECKOW CTAaTHUCTHUKUA. BBIOOpPOUYHBIA METO/I.
['enepanbHas COBOKYNMHOCTh M BblOOpka. Tumbl BBIOOpPOK. CTaTUCTHYECKOE paclpeaeseHue
BbIOOpKHU. [locTpoenne »smnupuyeckol (yHKIMK pachpeneneHus BBIOOPKH, TIOJIMIOHA U
TUCTOTPaMMbl OTHOCUTENIBHBIX YacTOT.

Tema 11.2. ToueuHble OIIEHKM NapaMeTpoB pacrpeseneHus. TpeOoBaHMS K OLIEHKAM:
HECMEUICHHOCTh, COCTOSITENILHOCTh, 3 (EKTUBHOCTb. BpiOopouHass cpenuss. Bribopounas u
UCIpaBJIEHHAas JHMCIEPCHH. YTPOILIEHHbIE METOJbl pacuera CTaTHCTUYECKUX XapaKTepUCTHK
BBEIOODKH.

WHuTepBanbHble OLleHKU. JloBEpUTENbHBIA MHTEpBAN I MaTEMaTHUYECKOrO OXHJIaHUS MPU
M3BECTHOM CPEJIHEM KBaJpaTHUECKOM OTKIOHeHuH. Pacnpenenenune CtbrofeHTa. /[oBepuTenbHbIN
MHTEpBaJl Ul BBIOOPOYHOI CpeaHeill mpu HEM3BECTHOM CpEJAHEM KBaJpaTUYECKOM OTKIOHEHHHU.
Cryyaii Masioif BBIOOPKH

Tema 11.3. [IpoBepka nmpaBronog00us CTATUCTUYECKHUX TUTIOTE3. [IOHITHS cTaTUCTUYECKON
TUIIOTE3bI (MIPOCTOM M CII0XKHOM), HyJIEeBOH M KOHKYPHPYIOIIEH TMIOTE3bl, OMIMOOK MEepPBOro U
BTOPOTO POJa, YPOBHS 3HAYMMOCTH, CTATUCTUYECKOTO KPUTEPHs, KPUTHUECKON 00macTu, 00iactu
npuHATas runore3sl. Kpurepuit y° IMupcona. IlpoBepka THIOTE3BI O HOPMAIbHOM 3aKOHE
pacnpeeseHusl.

Tema 11.4. DnemMeHTHl KOpPPEISLMOHHOIO M PErpecCMOHHOro asHanusa. OmnpezneneHue
MapaMeTpoB JIMHEHHON CpeTHEKBAIPATUYECKON perpeccuy METOA0OM HaUMEHbBIIINX KBaJpaToB.



5. O0pa3oBaTesibHbIE TEXHOJOTHH, IPUMEHsIeMble IPH OCBOCHUH M CHUIIMHBI

Metoauka npenojaBaHus AUCUUIUIMHBL «MaTeMaTHKay U peaau3alys KOMIETEHTHOCTHOTO
MOJIX0/1a B M3JIOKEHUH W BOCTIPHSITUM MaTepHajia MpeayCMaTPUBAIOT HCIOJIB30BAHUE CIEIYIOLIHX
aKTHBHBIX W HHTEPAKTHBHBIX ()OpPM NPOBENEHHs] TPYNIOBBIX, MHIUBUIYAJIbHBIX, ayTUTOPHBIX
3aHATUH B COYETAaHUU C BHEAYJUTOPHOW paboTol ¢ wenbio (OPMUPOBAHMUS U Pa3BUTHUSA
npodecCHOHAIbHBIX HAaBBIKOB 00YYarOIINUXCA:

® 3amWTa ¥ UHAWBHIYaJbHOE O0CYKIICHHE BHIIOIHIAEMBIX 3TAllOB PACYETHO-TPahUICCKUX

pabor ;

®  [IPUBJICYCHHUE JIYUILIHX CTYAECHTOB K KOHCYJIbTUPOBAHHIO OTCTAOLIMX.

® [IOJrOTOBKA, NPEACTaBJICHUE U 00CYKIEHNE NPe3eHTAlNI Ha CEMUHAPCKUX 3aHATHSIX;

e oOpraHu3ans M MPOBEACHUE TEKYIIEro KOHTPOJIs 3HAHUM CTYJIEHTOB B opme

0JIaHKOBOTO TECTUPOBAHMS;
® T[IPOBEJCHHWE HMHTEPAKTUBHBIX 3aHATUH IO TMPOLEAYpe TOATOTOBKHM K HHTEPHET-
TECTUPOBAHUIO HA cailTax: i-exam.ru, fepo.ru;

® UCMOJIb30BAaHUE MHTEPAKTUBHBIX (POPM TEKYILIETO KOHTPOJS B (popMe ayauTOPHOTO U
BHEAYJAUTOPHOI'O UHTEPHET-TECTUPOBAHHUS;

® UTOTOBBIM KOHTPOJb COCTOUT B YCTHOM 3K3aMEHE 10 MaTEMAaTUKE C yU€TOM PEe3yJIbTaTOB
BBITIOJIHEHHSI CAMOCTOSATENIBHBIX Pa0oT.

VienbHbIl Bec 3aHATUH, MPOBOAMMBIX B HMHTEPAaKTUBHBIX (OPMAX, ONpPEIENeH IJIaBHOM
LEeIbl0  00pa30BaTEIbHOM MPOrpaMMbl, OCOOEHHOCTBIO KOHTHHIGHTa OOydyaroluxXcst U
CoJiepKaHUEeM JUCLUIUIMHBL «MaremaTnka» M B LEJIOM IO JucuMIiuimHe coctasiser 30 %
ayJIMTOPHBIX 3aHATUN. 3aHATHS JIEKIMOHHOIO TUIA COCTaBIAOT 42 % oT o0bema ayIUTOPHBIX
3aHATHH.

6. OnleHOYHbIE CPECTBA ISl TEKYIIEro KOHTPOJISI YCIIeBAeMOCTH, TPOMEKYTOUHOM aTTecTallun
10 UTOTaM OCBOEHUS TMCHMILIMHBI U y4eOHO-MeToAuYecKoe ofecneyeHue cCaMoCTOATeIbHOM
PadoOTHI CTYICHTOB

B nporiecce 00ydeHust Ha IEPBOM U BTOPOM Kypcax MCIIONIB3YIOTCS CIIEAYIONINE OLIEHOYHBIE
bopMBI  caMOCTOATENbHOH pabOTHl CTYJIEHTOB, OIICHOYHBIE CpPEJCTBA TEKYILIEro KOHTPOIS
YCIEBAEMOCTH ¥ IPOMEXKYTOUHBIX aTTECTALIUN:

B IIePBOM ceMecTpe
- TPU pacyeTHO-rpaduyeckne padoThl.

PacuerHo-rpaduueckas padora Nel nmo JuHeiiHOW M BEKTOPHOM ajiredpe U aHAJIUTUHYECKOMH
reoMeTpuM.
KpaTkoe comepxaHue u 3Tanbl pacdeTHO-Tpadudeckoi paboThI:
e Pemenue cuctem ITUHEHHBIX anreOpanueckux ypaBHeHH metoaamu ["aycca, Kpamepa u
00paTHON MaTpHULIBI.
e Bekropsl, aeiicTBust Hag BekTopamu. CKalisipHOE, BEKTOPHOE, CMEIIAHHOE MPOU3BEACHUS
BEKTOPOB.
e [IpsMeble u KpuBbIE BTOPOTo nopsaka. [IpsiMbie 1 MI0CKOCTH B TPOCTPAHCTBE.

PacueTHo-rpadguyeckas padora Ne2 no MaTeMaTH4eCKOMY aHAJIU3Y.
Kpatkoe conep:anue u 3Tansl pacueTHO-rpaduyeckoit paboTh:

e [Ilpenen ynciaoBoil nocnen0BaTEILHOCTH, Ipeen GYHKINH.

e llccnenoBaHue GyHKINU HA HEPEPHIBHOCTD.

e BrruncieHne Npou3BOIHBIX (YyHKIHH.



e UccrnenoBanue GpyHKIUU, TOCTPOCHUE TPAPUKOB.

PacyerHo-rpadguyeckasi padora Ne 3 no GpyHKUMAM HECKOJIBKHX IIepEeMEHHbIX.
Kparkoe coneprkaHue pacueTHO-rpaguueckoil paboThI:
e ODYHKIMH HECKOJIBKUX ITEPEMEHHBIX.
e YacrtHble npou3BoaHbIe. [IpON3BOAHBIE OT CIOXKHBIX (QYHKIUH.
e [Ipou3BoaHAas MO0 HANIPABJICHUIO U TPATUCHT. DKCTPEMYM (DYHKIHH JBYX TEPEMEHHBIX.

Bo BTOpOM cemecTpe
- IBe pacueTHO-rpaduyeckue padoThbl.

PacuyerHo-rpadguyeckas padora Ne 4 10 HHTErpaJIbHOMY HCYHCICHHIO.
KpaTkoe conepxanue 1 3Tanbl pacyeTHO-Tpadudeckoi paboThl:
° MGTOI[I:I HUHTCIPpUPOBAHUA. Brraucnenune HCOMPCACIICHHBIX HHTCI'PAJIOB.
o HpI/IJ'IO)KeHI/IS[ OIMPECACIICHHBIX UHTCTPAJIOB. I/ICCJ'IGIIOBaHI/IG CXOAuMOCTH HEeCOOCTBEHHBIX
MHTErPaoB.

PacuetrHo-rpadguyeckas padora Ne S mo psaam.

Kpatkoe copeprkanue 1 3Tarsl pacyeTHO-rpaduyeckoil paboThl:
e lccnenoBanue cX0QUMOCTH YHUCIOBBIX PAJOB.
e llccienoBaHue CXOJUMOCTH CTEIIEHHBIX pAIOB. Pa3noxeHue GyHKIUN B CTENIEHHBIE PSIIbI.
e Pasnoxxenue B psjg Oypbe NEPUOIUIECKUX U HEMEPHUOAUUECKUX (DYHKIMH.

B TpeTrheM ceMecTpe
- TPM pacyeTHO-rpapuyeckue padoTsl.

PacuerHo-rpadguyeckas padora Ne 6 nmo nudppepeHnnaIbLHBIM YPABHCHUSIM.
Kpatkoe conepskanue pacueTHO-rpaguueckoil paboThI:
e Merons! peuiennit AudGepeHnnanbHBIX YpaBHEHUH IEPBOTO MOPSI/IKA PA3IYHOTO TUTIA.
e Merons! peuieHnit AuphepeHInanbHbIX YPaBHEHUH N-Iro TOPsIIKA Pa3IMYHOTO TUIIA U
CHCTEM.

PacuerHo-rpadguyeckas padora Ne 7 1o TeOpuH BepOSITHOCTEH.
Kpatkoe cogepxanue pacueTHO-rpaduueckoil paboThl:
e OmnpeneneHue BEPOSITHOCTEN CIydalHBIX COOBITHIA.
e OmnpeneneHre 3aKOHOB PACIIPENEICHUSI TUCKPETHBIX U HEIIPEPBIBHBIX CIyYalHbIX BEJIUYUH
Y UX YUCIJIOBBIX XapaKTEPHUCTHUK.

PacuyerHo-rpadguyeckas padora Ne 8 mo MaTreMaTH4ecKoil CTaTHCTHKe.
Kpatkoe coneprkaHue pacueTHO-rpaguuecKoil paboTHI:
e TlocTpoeHue SMIUPUIECKON QYHKIIUHN pactpeieieHns] BBIOOPKH, MTOJUTOHA U TUCTOTPAMMBI
OTHOCHUTEJBHBIX YacTOT.
e Pacuer cTaTUCTUYECKUX XapaKTEPUCTUK BBIOOPKH.
e JlocTpoeHue IMHUM PETPECCUH U OTIPEIEIEHUE BHIOOPOYHOTO KO PUIIMEHTa KOPPEIIALIUH.

OueHoUHbIE CPEJICTBA TEKYIIEr0 KOHTPOJISI YCHEBAEMOCTH BKIIIOUAIOT KOHTPOJBHBIE BOIPOCHI U
3amanus B (opMe OJIAHKOBOTO TECTUPOBAHUS I KOHTPOJST OCBOSHHUS OOYYArONIMMUCS pa3/ieiioB
JUCLUIIINHEL, ipueM PI'P.

OOpa3iel TeCTOBBIX 3amanuii, 3amaHuii PI'P, KOHTpOJNBHBIX BOMPOCOB W 3aJaHUN ISt
MPOBEJCHUS TEKYIIETO KOHTPOJIS, IK3aMEHAIMOHHBIX OMIIeTOB IpuBeeHbI B [Ipunoxenuu 2.



6.1. ®oHA OLIEHOYHBIX CPEACTB VI IPOBEICHHUS MTPOMEKYTOYHOH aTTeCTAluu
o0yyaromuxcs no gucuumuinHe «MaremaTukay»

6.1.1. IlepeueHp KOMIETEHIMI C yKa3aHHWEM J3TaroB UX (POPMUPOBAHUS B IPOIIECCE OCBOCHUS
00pa30BaTeNbHOI MPOrpamMMmBbl.

B pe3ynbraTe 0cBOSHUS TUCIUTUTHHBI (POPMUPYIOTCS CIICTYIONIIE KOMITCTSHITIH

METOJbI MOACINPOBAHUA, MATEMATHYICCKOI'O0 aHaIN3a, €CCTCCTBEHHOHAYYHBIC 1

06H_I€I/IH)KCHepHLIe 3HaHUsA

Kon B pe3yabTaTte ocBoeHusi 00pa3oBaTeIbHON MPOrPaAMMBbI
KOMIIETEHIINH o0yuaruuiicst 10J:KeH 00/1a1aTh
OIIK-1 CriocoGHOCTBIO peliaTh 3aa49u MPOPECCUOHATBHOM IS TEIbHOCTH, TIPHUMEHSISI

B mporuecce ocBoeHust 00pa3oBaTeNbHOM MPOrpaMMBbl TaHHBIE KOMIIETCHIIMM, B TOM YHCIIE

X OTACIbHBIC KOMIIOHCHTHI,

GOpMHPYIOTCS TIOTAITHO B XOJE OCBOCHHS OOYYaIOIIUMHUCS

JUCIUIUTAH (MOJyJieil), MPAaKTUK B COOTBETCTBUU C y4E€OHBIM IIAHOM M KaJICHJAPHBIM TpaduKkoM
y4eOHOTr0 Mmporiecca.

6.1.2. Onmcanue mokasaresjie ¥ KpUTEPHEB OLICHNBAHUSI KOMIICTCHIIUIA,
(hopMHUpyeMBbIX 10 HTOT'aM OCBOEHUSI AUCUMILIMHBI, ONMCAHUE IIKAJ

OICHUBAHMUA

[Toka3zaTenem OIEHHBAHUS KOMIIETCHIIMN HA Pa3IMYHBIX ATanax ux GOpMHPOBAHUS
SBIIETCS JOCTI)KEHNE 00YyYalOIMMUCS TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYEHHS 1O AUCLUILINHE.

IToxka3zaTean

KpuTtepuu ouenuBanus

2

3

4

OIIK-1 CriocobHOCTs pemath 3a1auu TpohecCHOHATBHOM AESTEIBHOCTH, MPUMEHSIST METOIbI MOICTHPOBAHHS,
MaTeMaTHYECKOTO aHAJIN3a, ECTECTBCHHOHAYYHbIE U OOIECHHKEHEPHBIEC 3HAHUS

3HATh: OO6yuaromuiics OO0yyaromuiics Obyuaromuiics Obyuaromuiics
OCHOBOIIOJIATAIOIIIE JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
TEOPETUIECKHE MOJTHOE OTCYTCTBHE HEIIOJIHOE IOCTATOYHO [MOJIHOE COOTBETCTBHE
[IOJIOKEHUS, WJIA HEJOCTATOYHOE COOTBETCTBUE riy0OKHe 3HAHHS 3HAHUN YKOHOMHUKO-
peyCMOTPEHHBIE COOTBETCTBHE 3HAHHMI | 3HAHHIA IPOrpaMMe: | SKOHOMHKO- MAaTEMaTUYECKHUX
MPOTpaMMOii SKOHOMHUKO- JIOTTY CKAFOTCSI MAaTeMaTUYECKUX MOJEJIEH, JIOTHYHO U
JUCIUTUTAHEL, POJIb U MAaTEMaTUYECKUX OILIMOKH, MOJIENIEH, OTBEYaeT | apryMeHTHPOBAHHO
3HAYEHUE OCHOBHBIX MOJEJIEH: HE TIPOSIBIIAIETCS Ha BCE BOIPOCHI, B OTBEYAET Ha BCE
3aKOHOB crocooeH HEOCTATOYHOE, TOM 4HUCIIE BOTPOCHI, B TOM
€CTECTBEHHOHAYYHBIX | apryMEHTHPOBAHHO M | MTOBEPXHOCTHOE IIOIIOJIHUTEINbHBIE. B | uncie
JACLUIIINH; IIOCIIEN0BATEIHLHO 3HaHHE TEOPHUH, TO e BPeMs IIpH JOIIOJIHUTEIIBHEIE,
U3araTh MaTepua, CyTH MeTOJI0B. J[nss | oTBeTe jomyckaer [MOKa3bIBAET BLICOKUM
HETPaBIILHO MOy YEeHHUS HECYIIECTBEHHBIE YPOBEHD
OTBEYAET Ha MPaBUJILHOTO OTBETA | MOTPEITHOCTH HIIH TEOPETUUCCKON
JIOIIOJIHUTEJIbHBIE TpeOyroTCs AT HEJOCTATOYHO | IOATOTOBKH
BOTIPOCHI UITH 3aTPY/- | YTOUHSOIIUEC IIOJIHBIE OTBETHI
HSIETCS ¢ OTBETOM BOIIPOCHI.
YMeTh: UCNONBb30BaTh | OOyuaronuiics OO0yyaromuiics OOyuaromuiics OOyuaromuiics
OCHOBHBIE 3aKOHBI IIOKa3bIBAET JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
€CTECTBEHHOHAYYHBIX | HEAOCTATOYHOEC HEIIOJIHOE YaCTUYHOE yYMEHHUE MTPUMEHSTh
IUCLUIUINH, METOIBI YMEHHUE MTPUMEHSTh COOTBETCTBHUE COOTBETCTBHE TEOPHIO K PEHICHUIO
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MaTeMaTHYECKOTO 9KOHOMHKO- pPUMEHEHHH CIIEAYIOIINX npeiaraeMbIX 3aaad,
aHaJM3a JJisl pellieHus | MaTeMaTHYEeCKHe 9KOHOMUKO- YMEHUI: IPUMEHATH | MPaBUIBHO U MOJIHO
(dyHIaMeHTaIbHBIX MOJIEITH JUTsI OLIEHKH MaTeMaTH4eCKuX 9KOHOMHUKO- MPUMEHSATh
001IenH)KEHEPHBIX 3 PEeKTUBHOCTH MoJenen s MaTeMaTH4YeCKHe HSKOHOMHUKO-
3ajay; pe3yIbTaTOB OLICHKH MOJIEITU JUTS OLIEHKH | MaTeMaTHYeCKHe
JIeSITEIbHOCTH, 3¢ PEeKTUBHOCTH 3¢ PEeKTUBHOCTH MOJIEH [T OLIEHKH
JTOTIyCKaeT rpyOnIe pe3yJbTaToOB pe3yJIbTaToB s pexTuBHOCTH
OmKOKU IpU nesitenbHocTH. B JeSITeNbHOCTH. pe3yabTaToB
pELleHNY 3a/1a4 WIIM | PELICHUH 3a]a4 YMeHus1 OCBOCHBI, TS TEeNbHOCTH.
BOOOIIE pemeHus MOTYT COJIEP)KATbCS | HO JOIYCKArOTCSI CB0OOHO oTIepupyeT
3aJa4 OTCYTCTBYIOT, rpyObIe oMok, HEe3HaYMUTeIbHbIE nproOpeTEHHBIMU
HETPaBUIbHO HPOSIBIISACTCS ook, YMEHUSIMH,
OTBEYaeT Ha HEJI0OCTaTO4YHOE HETOYHOCTH, MPUMEHSET UX B
JIOTIOJTHUTEJILHBIE YMEHHUE MPUMEHSTh | 3aTPYJHEHUS MPH CUTYyaLUsIX
BOIIPOCHI, CBA3aHHBIE | TEOPUIO K PEILICHUIO | PELICHUM 3a]ad, He | MOBBIILICHHOH
C M3JIy4YaBIIUMHUCS B npeagaraeMbix BIMSIOLINE Ha CJIO’KHOCTH.
Kypce 3a/1a4. oO0IIHiA X0
MaTeMaTU4eCKUMH pereHus
MeToAaMH U
MOJETSIMH W
3aTpyIHSIETCS C
OTBETOM
BJIAJeTh: METOIaMHU OO6yuaromuiics He OO6yyaromuiics OO6yuatomuiicst Oo6yuaromuiics B
MaTeMaTHYECKOTO BJIaJIceT MU B BJIaJiceT METOJIAaMH | YaCTUYHO BIIaJieeT MOJTHOM 00BeEMe
aHaIM3a u COBEPILIEHHO MaTeMaTHYECKOTO METOAaMHU BJIaJieeT METOJaMH
MOJIEITUPOBAHUS HeIOCTaTOYHOU aHamM3a 1 MaTeMaTHYECKOTO MaTeMaTHYECKOTO
(dyHIaMeHTaIbHBIX CTCTICHU BIaJieeT MOJICTUPOBAHUS TIPH | aHAIN3A U aHau3a u
00IIeNH)KEHEPHBIX. METOAaMHU OLICHKE MOJICIIUPOBAHUS IPH | MOJEIUPOBAHUS IPU
MaTeMaTH4eCKOro s dhexTnBHOCTH OLICHKE OLICHKE
aHanmza u pe3yIbTaToOB a¢hekTHBHOCTH a¢hekTHBHOCTH
MOJETTUPOBAHUS IPH | ACSTCIBHOCTU B pe3yabTaToB pe3yabTaToB
OIICHKE HETOJIHOM 00beMe, | JesITEeIbHOCTH, JIeSITEIBHOCTH,

3¢ hexkTuBHOCTH JTOTTYCKAIOTCS HAaBBIKH OCBOCHBI, CBOOOJIHO MTPUMEHSIET
pe3yIbTaToOB 3HAYUTENbHBIC HO JTOTTYCKAIOTCS MOJTyYe€HHBIE HABBIKH
JIESITeILHOCTH OIIUOKH, HE3HAYHMTEIIbHBIC B CUTYaIUAX

MIPOSIBIISIETCA OIINOKH, MTOBBIIIICHHOM

HEI0CTaTOYHOCTh HETOYHOCTH, CJIO)KHOCTH.

BJIaJICHUS 3aTPYJHECHHUS MTPH

MaTeMaTHIeCKON AHATUTHYECKUX

TEXHUKOM, OIepanusx,

WCTIBITHIBAET MepeHoce YMeHU!

3HAYUTEIHLHBIC Ha HOBEIE,

3aTPYIAHCHUS IPU HECTaHIAPTHBIC

MPUMEHCHUH CUTYaIUH.

HABBIKOB B HOBBIX

CUTYaIUSIX.

[IIxana oneHNBaHMs PE3yJITATOB MPOMEKYTOYHON aTTECTALMU U €€ ONMCAHUE:

®opma MPOMeKYTOYHOI ATTECTAIIMH: 3a4eT.
[TpomexyTouHast arTectanusi oOyJaromuxcs B (opme 3a4éTa MPOBOIUTCS IO PE3yJbTaTaM
BBITIOJIHEHHSI BCEX BHJOB Y4eOHOW pabOThI, MPEAyCMOTPEHHBIX Y4YeOHBIM IIJIAHOM MO JAHHON
JTHMCLUIUIMHE, TIPH 3TOM YYHUTBIBAIOTCSA PE3YNbTaThl TEKYIIETO0 KOHTPOJIS yCIEBAEMOCTH B TE€UYCHHE
cemectpa. OIeHKa CTENEeHN AOCTHKEHHUS 00YyJalOUIMMHUCS TUIAHUPYEMBIX PE3YIbTaTOB 00y4EHUS 110

JUCHUILIMHE IMPOBOAUTCA IIPEIIOAABATCIIEM,

BCAYIHIUM 3aHATHA 110 AJUCHUINIMHEC MCETOAOM

sKcrepTHON oneHku. [lo uroram npoMeKyTOYHOM arTecTalud IO JAUCLMILIMHE BBICTABIISETCS
OLICHKA «3aYTEHO» WJIU «HE 3aUYTEHOM.

K npomexxyTouHOW arrecTanuu AOIYCKAKOTCS TOJBKO CTYIEHTHI, BBIIIOJHUBIINE BCE BUIIBI
y4ueOHOM paboThl, MpeayCMOTpeHHbIE padouell MporpaMMoil Mo AucHUIUIMHE «MaremaTuka» —
(TIpOIITH TPOMEKYTOUYHBIN KOHTPOJIb, BBITOJHIIIN PACUETHO — rpaduueckue padboThl.)
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HIxkana
OLICHUBAHUA

Onucanue

BoinonHeHnsl Bce oO0si3aTesibHbIe YCJOBHSI TOATOTOBKHM CTYAEHTa K
NPOMEKYTOYHOM aTTecTaluu, npeoycMompeHHule npocpammou
oucyunnaunvl. CTYAEHT JI€MOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHHI,
HaBBIKOB  MpPHUBEJEHHBIM B  Ta0iumax  IOKa3zaTelsiM,  ONepHpyeT
3auTeHo MPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSMH, HaBBIKAMH, TPUMEHSIET HUX B
CUTyallUsX TMOBBIIMIEHHONW CIOXHOCTH. lIpm 3TOM MOryT OBITH JOMYIIEHBI
HE3HAYUTENbHbIE OLIMOKH, HETOYHOCTH, 3aTPyJIHEHHUS IMPU aHATUTHYECKUX
onepanusx, I[EpeHOCe 3HAaHUM W yMEHUH Ha HOBblE, HECTaHAApPTHBIC
CUTYyalUH.

He BbimonHeHbl o0si3aTesibHbIE YCJIOBUSI MOATOTOBKH CTYJAEeHTa K
NPOMEKYTOYHOM aTrTecTallu, npeodycmompeHHbie npocpammou
oucyunaunvl, NJIN CTyaeHT NeMOHCTPUPYET HETIOTHOE COOTBETCTBUE 3HAHUH,
He 3aureno yMeHI/Iﬁ, HaBBIKOB INPHUBEIACHHBIM B TaONIMIIAX ITOKA3aTeNIsIM, JOITYyCKaIOTCS
3HAYUTENbHBIC OMIMOKH, MPOSBISETCS OTCYTCTBUE 3HAHUN, YMEHUH, HABBIKOB
M0 psy MOKa3aTesleH, CTYICHT UCTIBITHIBACT 3HAYMTEIbHBIE 3aTPyAHEHUS TIPU
OIIEPUPOBAHUY 3HAHUAMHU U YMEHUSIMMU IIPU UX [IEPEHOCE HA HOBBIE CUTYyaLlUU.

dopma NpPOMeKYTOUYHOM aTTeCTALIMM: IK3aMeH

[IpomexxyTounass arrecrauusi oOydaromuxcss B (opMe SK3aMeHa IPOBOAUTCS IO
pe3ysibTaTaM BBITIOJIHEHUSI BCEX BHUJIOB YUEOHOH pabOThl, IPETyCMOTPEHHBIX YU€OHBIM IIAHOM IO
JJAHHON NHCLMILIMHE, IIPU 3TOM YYMTBIBAKOTCS PE3YJIbTAThl TEKYILIErO0 KOHTPOJIA YCIIEBAEMOCTH B
TeyeHue ceMecTpa. OLIEHKAa CTENEHU JOCTHKEHHUS OOY4YalOUIMMHCS IUIAHUPYEMBIX Pe3yJIbTaTOB
o0yuyeHHs MO JUCLUUIUIMHE IMPOBOAMUTCS MPENoAaBaTENIeM, BEIyLIUM 3aHATUS IO IUCLMIUIMHE
METOJOM JKCIEPTHOM OneHKH. Ilo wmToraM npoOMEKyTOYHOM arrecTaluyd 1O AUCIUIUIMHE
BBICTABIIICTCS OLEHKA «OTIUYHO», «XOPOILO», «yIOBICTBOPUTEIBLHO» WU
«HEYIOBJICTBOPUTEIILHO.
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HIxaJja oneHUBaAHUA

Onucanue

OTIIM4HO

BeinonHeHsl  Bce  o0si3aTeibHbIE YCJIOBHSI NOATOTOBKH
CTYJA€HTA K NMPOMeKYTOUHOI aTTeCTAIUM, 1PedyCMOMPEHHbLE
npocpammou OUCYUNTUHDL. CryneHt JIEMOHCTPUPYET
COOTBETCTBME 3HAHWM, YMEHHUH, HABBIKOB I[IOKA3aTEeIsAM,
NpUBEICHHBIM B TaONMUIAX, OMEPUPYET MNPUOOPETEHHBIMH
3HAHUSIMU, YMEHUSMH, HABbIKAMH, TIPUMEHSIET UX B CUTYallUSIX
MOBBIIICHHON CIOKHOCTU. [Ipu 3TOM MOTYT OBITH AOIMYIIEHBI
HE3HAUUTEIbHBIC OIIMOKM, HETOYHOCTH, 3aTPyAHEHUS MpHU
NepeHoCce 3HaHUM U YMEHUI Ha HOBbIE, HECTAaHJAAPTHHIE 33/1a4H..

Xopomo

BeinonHeHsl  Bce  o0si3aTeIbHbIE YCJIOBHSI NOATOTOBKH
CTYJA€HTA K NMPOMeKYTOUHOI aTTeCTAIlUM, 1Pe0yCMOMPEHHbLE
npocpammou OUCYUNTUHDL. CryneHt JIEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHHUH, HABBIKOB I[IOKA3aTEeJsAM,
NpUBEICHHBIM B TaOMUIAX, OMNEPUPYET MNPUOOPETEHHBIMH
3HAHUSIMU, YMEHUSIMH, HaBbIKaMH. B TO ke BpeMs mpu OTBETE
JIOTYCKAaeT HECYIIECTBEHHbIE MOTPEUIHOCTH, 33Ja4d pelaeT ¢
HEJI0UeTaMH, HE BIUSAIOMIMMH Ha OOIIHMI X0 perieHus

Y 10oBeTB OpHUTCIIBHO

Brinmonnensl Bce oOsi3aTe/ibHbIE YCJIOBHSI NOATOTOBKH
CTYJA€HTA K NMPOMeKYTOUHOI aTTeCTAIUM, 1PedyCMOMPEHHbLE
npocpammou OUCYUNTIUHBL. CryneHt JIEMOHCTPUPYET
COOTBETCTBUE 3HAHWI, YMEHHUH, HAaBBIKOB I[IOKA3aTEeJsAM,
NpUBEICHHBIM B TaOMUIaX, OMEPUPYET MNPUOOPETEHHBIMH
3HaHUSIMHU, YMEHUSIMHU, HaBbIkaMu. Ho moka3bIiBaeT HerTyOOKue
3HaHUSA, TPU OTBETE HE JIOMyCKaeT TpyObIX OIMIMOOK WU
MPOTUBOPEYH, OIHAKO B (HOPMYJIUPOBAHUU OTBETA OTCYT-
CTBYET JIOJKHAs CBSI3b MEXAYy aHaJIM30M, apryMEHTaluueu u
BBIBOZIAMH, B PEIICHWU 3a/lad MOTYT COJIEepPKaThCsi TpPyObIe
omnOKu. [l TMOJyd4eHUsT MPaBUIBHOTO OTBETa TpeOyroTCs
YTOYHSFOIIME BOITPOCHI

HeynosnersopurenbHo

He BolmosnHeHbl oO0s3aTe/ibHbIE YCJOBUSI MOATOTOBKH
CTYIEHTAa K NPOMEKYTOUHON aTTeCTAUMM, npedyCMOmpeHHble
npoepammou  oucyuniunvl, WIIM cTygeHT neMoHCTpupyer
HEIOJJHOE  COOTBETCTBME  3HAHWM,  YMEHUH,  HaBBIKOB
IPUBEIECHHBIM B TaOJMIAX, JOMYCKAaIOTCS 3HAYUTENIbHbIE
OLIMOKH, MPOSBISAETCS OTCYTCTBUE 3HAHWW, YMEHUI, HAaBBIKOB
[0 psly IOKa3aTeliel, CTYIEHT WCIBITHIBAET 3HAYUTENIbHBIC
3aTpyIHEHUS IIPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSMHU.

DoHIbI OLIEHOYHBIX CPECTB NMPeACTABJEHbI B IPUJIOKEHHH 2 K padodel mporpaMmme.

7. YueOHO-MeTOAMYEeCKOe U MH(POPMAIIMOHHOE o0ecevyeHre JUCHMIITTHHBI

a) OCHOBHAsI JINTepaTrypa:

1. TIucemennsriit JI.T. KoncnekTt nekuuii mo Beiciieit matemaTtuke, 12-oe uzn. M.: Aiipuc-Ilpecc,

2013.
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2. 3ybkoB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., Ilymkaps E.A. Kypc
MaTEeMaTHKH I TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeaeHuil. M.: MITY, 2012.

3. MunocueB B.b., Mapteinenko A.W., Jlaxosckuii B.A., 3ybkoB B.I'. Kypc BbiciIeit
MaTeMaTtuku: YuebOHoe mocobue. Yacts 1.M.: MI'MY, 2007; Yactes 2.M.: MI'MY, 2007.
Yacts 3. M.: MI'I1Y, 2011.

4. I'mypman B.E. Teopus BeposTHOCTEN M MaTeMaTWyecKas CTaTUCTUKA. 12-e u3g. crep. M.:
Opaiit, 2013.

0) 1oMOTHUTEIbHAS JIUTEpaTypa:

1. IMuckynos H. C. luddepeHunanbHoe U HHTETPaTbHOE UCYUCICHUS A BTy30B. B 2-X Tomax.

M.: Unurerpan - IIpecc, 2009.

2. byrpos f.C., Hukonbckuit C.M. Bricmias maTemaruka: yueOHHUK JUIsl By30B B 3-x ToMmax. M.:

Hpoda, 2009.

3umuna O.B., Kupunos A.U., Canpaukosa T.A. Breicias matematuka. M. 2008.

4. COopHHK 3aJa4 MO MaTeMaTuKe AJs BTy30B. YueOHoe mocobue. B 4-x wactax. // Ilox pen.
A.B. Epumosa, A.C. [Tocnienosa. M.: Hayka. 2003-2004.

5. HnrterpanbHoe ucuuciaeHue (QyHKIUH OAHOM M HECKOJBKMX NEPEeMEHHbIX. Teopus MoJsi:
METOJMYECKHE YyKa3aHUs M BapHaHThl pacueTHo-rpaduyeckux pador // bomyHor M.A.,
bopoauna C.U., ITokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Kypc nexuuii mo nuHeilHON anrebpe M aHAIUTUYECKOW reomMeTpuu: ydebHoe mocolue. //
Kynpssues b.1O., Marsii B.U., Tlokazee B.B., Uepkecosa I'.B.. M.: MI'TY «MAMMN»,
2009.

7. Marematudeckuil ananus. Teopus npenenoB u auddepeHnnalbHOe HCUUCICHUE: OCHOBHbIE
MIOJIO’KEHUSI TEOPUU, METOJAMYECKUE YKa3aHMsI U BapUaHThl pacyeTHO-rpapuueckux pador //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenxko O.1. M.: MI'TY «MAMMN»,
2009.

8. Marsimt B.W. Psaner. Teopuss m BapmaHTBl pacueTHo-Tpaduueckux pabor. M.: MITY
«MAMM», 2009.

9. I'mypman B.E. PykoBoIcTBO K pelIeHHIO 3a7a4 10 TEOPUU BEPOATHOCTEN U MaTEMaTUYECKOM
cratuctuke. M.: Boicas mikona. 2006.

10. Koran E.A. O6pikHOBEHHBIE A PepeHInaNbHbIE YPaBHEHHS U OTIEPAIIMOHHOE HCYHCIICHNE.
Y4eOHoe mocobue mo gucHumiInHe «MaremMaTtuka» Uisi CTYACHTOB BCEX CIEIUANbHOCTEH. M.
2006.

11. Koran E.A. YyeGHoe mocobue no kypcy «Teopust GyHKUMH KOMIUIEKCHOM NMEpEeMEHHON U
ONEpAlMOHHOE MCYUCIIEHUE» JUIsl CTYJEHTOB BCEX CHEIHUAJbHOCTEW U HalpaBlICHUS
MOJTOTOBKM JUINIOMHUPOBAHHBIX CHEIMATUCTOB M OakajiaBpOB OYHOTO M OYHO-3204HOTO
ornenenuid. M. 2011.

12. Koran E.A. DnemeHTbl TeOpUH BEPOATHOCTEH M MaTeMaTW4ecKOM CTaTUCTHKH. Y4yeOHoe
nocobue no AucuuIInHe «MaTemaThkay JUIsl CTy/I€HTOB, 00Yy4aroIIUXCsl 10 CIIEHUATbHOCTH
«ABTOMOOUIE- U TpakTOpocTpoeHue. M. 2007.

[98)

B) IPOrpaMMHoOe o0ecrieyeHre U MHTEPHET-PecypChl:

[IporpamMmMHOe oOecrieueHHEe HE MPEILyCMOTPEHO.
HuTepHET-pecypehl BKIIOYAIOT YU4eOHO-METOAMYCCKUE MAaTepHAITbl B SJICKTPOHHOM BHJIC,
npeJcTaBiIeHHbIC Ha calite mospolytech.ru B paznene: «L{eHTp MaTemMaTndeckoro oopa3oBaHMs»
(http://mospolyvtech.ru/index.php ?id=4486);
BapuaHThl KOHTPOJBHBIX  3aJlaHUil TI0 JUCHUIUIMHE TPEJCTaBICHBI Ha  CalTax:
hitp.//i-exam.ru,_hitp:// fepo.ru.
[Tone3uble yueOHO-METOMUECKUE M HH(DOPMAIIMOHHBIE MaTePHAJIbl TPEICTABICHBI Ha
caurax:
hitp://exponenta.ru,
http://eqworld.ipmnet.ru/ru/info/mathwebs. htm.
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8. MaTrepuaibHO-TEXHUYECKOE o0ecredeHne TUCIUNIUHbI

MartepuanbHO — TeXHUYECKash 0a3a yHUBepcHTeTa oOecrieunBaeT MPOBEACHHUE BCEX BHJIOB
3aHATUN, MPETYCMOTPCHHBIX YUYEOHBIM IJIAHOM M COOTBETCTBYET ACHCTBYIONIUM CAaHUTAPHBIM U
IIPOTUBOMOXKAPHBIM MPABUIAM U HOPMaM.

Jls mpoBeieHUs] y4eOHBIX 3aHITUN UCIONIB3YIOTCS:

o JIEKIIMOHHBIE ayJUTOPUUA W AyJUTOPHUH [IJISi TIPOBEIICHUS MPAKTUUECKUX 3aHSITHH, B
TOM YHCJE, OCHAIlEHHbIE MYJIbTUMEIUIHBIM O00OPYJOBaHHEM [UIsi TMPOBEACHHUS ayAUTOPHBIX
3aHATUHN (TIPOEKTOpP, HOYTOYK, MUKPO(DOH U T.11.);

. U1 pabOTBhl CO CHEIUATM3UPOBAHHBIM TPOTPAMMHBIM OOECTIICUCHHEM BO BpPEMs
MHTEPAKTUBHBIX MPAKTUUECKUX 3aAHITHI UMEIOTCS KOMIBIOTEPHBIE KIacChl yHUBEPCUTETA.

9. MeToau4ecKue peKOMEeHAAlNHU /ISl CAMOCTOSITeIbHON PadoThl CTYICHTOB
Pa3nes: 3j1eMeHTHI JTHHEHHOH aJaredpbl

Martpuuel u onpenenureny. [Ipexe Bcero, CTyA€HT JOHKEH MOHSTh, YTO MaTpULA — ITO
Tabauna yucen (mpuyeM 3Ta Tabauia MOXKET UMETh OJIMHAKOBOE YUCIIO CTPOK U CTOJIOLIOB, @ MOXKET
OBITh M MPSMOYTOJIbHOM), @ ONIPEIETUTENb- 3TO YNUCIIO, 3alIMChIBAEMOE B BHUJIE€ KBAJIpaTHON
TaOJIMIIBI, TO €CTh ONPEACIUTENH CYILECTBYIOT TOIBKO Y KBaJAPATHBIX MaTpHII.

Crenyer oOpaTUTh 0c000€ BHUMAaHUE HA ONEPALUI0 YMHOKEHHUS TPSIMOYTOJILHBIX MaTPHIL U
MOHATh, KAaKUM I10JTy4aeTcs MOpSAA0K MaTpUIlbl — pou3BeaeHus. OCOOEHHOCTh MaTpHIL TaKXkKe
COCTOUT B TOM, YTO IPOU3BEACHUE MATPUILl HE NIEPECTAHOBOYHO, TO €CTh AB # BA .Cnenyer
00s13aTeNIbHO yOEIUTHCS B 3TOM, PELIMB COOTBETCTBYIOIINE 3a0aUH.

BaxxHbIM siBiisieTCs MOHsITHE 00paTHOM MaTpuilbl. Hajno 3HaTh yCioBUE CyIecTBOBAaHUS
0o0paTHOW MaTpHIbl U anroput™ ee nocrpoeHus. Ilocie ee BbuMCIEHHs LienecooOpa3HO AenaTh
IIPOBEPKY MPABUIBLHOCTU PEIICHHUS, BBIIIOJHUB ONEPALINI0 YMHOKEHHUS A'A=E (momxHa
HOJYYUTHCS €AMHUYHAS MaTPULIA)

[Ipn u3yueHuum omnpenenuTesield HaJO YETKO YCBOUThH MOHSTHUS MHMHOpA, alredpanyeckoro
JIOTIOJIHEHUS, 3HaTh MHOTOYMCIIEHHBIE CBOMCTBA ompenenurens. Jas OCBOEHUS TEXHUKHU
BBIUMCJICHUSI OIpeAenuTeNiell 1eaecooOpa3Ho, BbIOpaB IPOU3BOJBHBIM OINpPENEIUTENb BbIIIE
TPETHEro MOPSIJIKA, PACKPBITH €r0 Pa3IMYHBIMU CIIOCOOAMHU, IPUMEHSIS pa3okKEeHUE U 10 CTPOKaM U
no cronbmam. OOpaTuTe BHUMAaHUE, KaKUe CTPOKHU (CTOJIOBI) MPEANOYTUTEIbHEE BHIOUPAThH IS
PAaCKpBITUSL  ONpENeNuTeNs, 4YTOObl YHpPOCTUTH ero BbluMciaeHue. OcoOeHHO 3(dexTuBHO
BBIUHCJICHUE OIpEAeIuTeNIe C MOMOUIbIO 3JEMEHTApHBIX MPEoOpa30BaHUN, MPUBOASIIUX €ro K
TPEYroJbHOMY BUAY.

[Ipu n3yueHuun penieHnii cucTeM JUHEHHBIX anredpandyeckux ypaBHenui (CJIAY) obparure
BHHUMAaHUE, MPEXKJIE BCEro, HA MOHATUE PELIEHUS CUCTEMBI U YCJIOBUS CYIECTBOBAaHUS PELICHUN B
3aBHCUMOCTH OT COOTHOLICHHSI MEKy PAHT'OM MaTpUIbl, PAHTOM PACIIMPEHHONW MaTPUILIbI CUCTEMBI
U YHCJIOM HEU3BECTHBIX M ypaBHeHHH. OOpaTuTe BHHUMaHUE Ha YCIOBHS NpPUMEHEHUs (hopmyi
Kpamepa u wmeroma oOpatHoil Marpunbl. BHumaTtensHo pa30epure MpUMEphl pElIeHUs
IPOM3BOJIBHBIX CHUCTEM JIMHEWHBIX aireOpandyeckux YypaBHEHUH MmeronoMm [aycca (BBelneHHe
0a3UCHBIX U CBOOOHBIX IEPEMEHHBIX).

Pa3nes: JieMeHTbI BEeKTOPHOM ajredpbl

[Ipu n3ydyeHun naHHOM TeMbl OOpaTUTE BHUMAHUE Ha JMHEHMHbIE ONEepalui HaJ BEKTOPAMU,
Ha MOHATHSI TMHEWHON HE3aBUCUMOCTH U JTUHEHHON 3aBUCMMOCTH BEKTOPOB, Ha ()yHIaMEHTAIbHOE
MoHsATHE Oaszwca BEKTOPHOTO IMPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oasnca), Ha pasIoKEHHUE
BEKTOpa 1o 0asucy.

3HaTh OIpeesieHNe, TeOMETPUIECKHUE CBOWMCTBA CKAISIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
MPOU3BEICHUSI BEKTOPOB, (DOPMYIIBI JJi1 UX BBIYUCICHUS B BEKTOPHOW U B KOOpAWHATHOH (hopme.
OO0s13aTeNIbHO  3HaThb U yMEThb IPOBEPSATh YCJIOBUS OPTOTOHANBHOCTH, KOJUIMHEAPHOCTH U
KOMIUTAHAPHOCTH BEKTOPOB.
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Pasgen: 3j1eMeHTbl MATEMATHYECKOT0 aHAJIN3Aa

[Ipu m3ydyennn auddepeHnnanbHOro UcUucieHuss GyHKIUU OJHOW MepeMeHHON oOpatuTe
BHUMaHHE Ha TOHATHE Ipezena QYHKIUH B TOUYKE M METOJbI €ro BeIYMcieHus. [Ipenen — ogHo U3
OCHOBHBIX TOHSTHIl MAaTeMaTH4eCKoro auanmsa. IIpH BBI(9(HCICHHH MPEACIOB ()\YHKIMH

HaJo,
MPEXKIE BCETO, BBIACHUTH XapaKTEp HEONPEICICHHOCTH | 0 10 " 00, 00 — 0, |- Yr00b! OBNAIETH
o0

\ )

TEXHUKOM peIIeHHs 3a/a4 Ha BBIYHMCICHUE TPEAEIIOB, HAIO 3HATH JIBa 3aMEYaTEeNbHBIX Tpejaena,
TaOJIMIly SKBUBAJICHTHBIX OECKOHEYHO MalbIX, paBuiIo Jlonuras, pa3auyHble IPUEMbl paCKpPbITHS
HEOIPEeICHHOCTe B 3aBUCHMOCTH OT BHJAA (QYHKIMH M PEIIMTH JOCTAaTOYHO OOJIBIIOE
KOJIMYECTBO 3a]1ay.

[lpu wm3ydeHuM TeM, TOCBSIICHHBIX NPOM3BOAHON M muddepeHnrany (QyHKIUH, HAI0
OCMBICIIUTh UX T€OMETPUYECKUN CMBICH, IOHUMATh pasindyue MexXay HUMH (quddepeHunan - 3To
rJIaBHas JIMHEWHas 4acTh NpupamieHus (yHKOuW). TBepao 3HATh (KaKk TaONUIly YMHOXCHHS)
bopmynbl  nuddepeHIMPOBaHUS  OCHOBHBIX  3JJIEMEHTAapHbIX  (QYHKUMH M TpaBWia
muddepeHpoBanus (Bce, KOHEYHO, HO OCOOCHHO TMpaBHiO Au((HEepeHIIMpOBaHHUS CIIOKHOM
GbyHKIUN).

OOparuTe BHUMaHHE TaKke Ha 0COOCHHOCTH nu(depeHpoBanns QyHKINN, 3a1aHHBIX B
HEsIBHOHM (opMe, mapaMeTpHUECcKH, Ha pueM JiorapupMuueckoro 1udepeHIMpoBaHus.

Cremyer 4eTKO 3HaTh U YMETh MPUMEHATH AJITOPUTM UCCIIeTOBaHHUS (DYHKIMIA U IOCTPOCHHUS
rpadUKoB: oOIpeaeNeHHe TOYeK pas3pbiBa (M HX KiIacCUPUKAILMIO), aCUMITOT Trpaduka
(BEepTHKAIbHOM, HAKIOHHOW, TOPHU30OHTAIBHOW), HEOOXOAUMBIE U JOCTATOYHBIE YCIIOBUSA
MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHUS JIOKAJIILHOTO SKCTPEMYMa, MPOMEXYTKOB BBITYKIOCTH U
BOTHYTOCTH (D)YHKIIMU M TOUEK Iepernoa.

Pasznen: nuddepeHunaiabHoe HcUUCIeHHe (PYHKIUH HECKOJIBKUX IepeMEeHHbIX

[lpy w3yyeHMH naHHOTO pa3zgena oOpaTUTe BHUMAaHWE HA TO, YTO (YHKIUS JBYX
IIEPEMEHHBIX HMEET HAarJISHbI TE€OMETPUYECKUI CMBICI — 3TO IMOBEPXHOCTH B TPEXMEPHOM
IIPOCTPAHCTBE

Hano ocMbIcINTh MOHATUS 4YaCTHBIX IPOM3BOAHBIX W TNOJHOro auddepeHumana u
0COOCHHOCTh WX BBIUMCIICHUS, OBJAJIETh TEXHUKOH BBIUMCICHUS MPOU3BOAHBIX OT CIIOKHOM
GYHKIIMM HECKOJbKUX MepeMeHHbIX. Crenyer oOpaTHUTh BHHMaHuWE Ha TO, YTO I (PyHKUUU

z= z(x, y)szeHJaHHBIe YacTHBIE TPOU3BOJHBIE BTOPOTO MOPSAKA PaBHBI MEXKIY COOOM:
z 0Oz

oxoy 0yox

Jnst pyHKIMM HECKOJNBKHX MEPEMEHHBIX CKOPOCTh M3MEHEHHs (YHKLIUHU B MPOU3BOIHHOM
HAIPaBJICHUU XapaKTePU3yeTCsl IMPOM3BOJHOM IO HANpaBJICHHIO, a HaWOOJbIIas CKOPOCTh
u3MeHeHus: QpyHKIuM Oy/leT B HampaBJICHUU BEeKTOpa rpaaueHTa. CiemayeT oOpaTHTh B 3TOH TeMe
BHMMaHHE Ha HEOOXOJUMOE M JIOCTATOYHOE YCIIOBHS CYIIECTBOBAHHUSA SKCTpeMyMa (DYHKIIHU
HCECKOJIBKUX HepCMeHHBIX.

(Treopema IlIBapria), To ecTh OpsAIOK nudGepeHITUPOBAHUS HE IMEET 3HAUCHHS.

Pa:men ¢ HHTETrpaJdbH0€ HCYHUCTICHHE

B uHTErpasbHOM MCYHMCIICHHH peliaeTcs 3aaavya, oOpaTHOM TOM, KOTOpasl paccMaTpuBajiach
B auddepeHImanbHOM HCYUCICHHH HEOOXOAMMO HaWTH sl AaHHOW GyHKIMH [ (X) TakKyio
GYHKIMIO, MPOU3BOJHAS OT KOTOpOoW Oblma Obl paBHa 3amaHHOW. MHTerpupoBanue (QyHKIMA —
JIOCTATOYHO CIIOKHBIM pasfien MaTeMaTHKHU, OBJIAJIETh KOTOPHIM MOXHO TOJBKO, €CITH CTYJEHT
«BO3bMET» JOCTATOYHO OOJIBIIOE KOJIUYECTBO HHTETPAJIOB PA3HOIO THUIIA.

Hazo TBepao 3HaTh TaONIUIly HHTETPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHUN, OCHOBHBIE
METOJIbl HMHTETPUPOBAaHUS (3aMEHa TIEepEeMEHHOW, moJBeAeHHe TNoJ 3Hak auddepenmana,
HHTCITPUPOBAHUC IO YaCTAM, HPHUCMbI BBIYUCIICHUSA HWHTETPAJIOB OT palMOHAJIBHBIX I[pO6€I>'I, oT
Pa3HOro THUIA TPUTOHOMETPUYECKUX (YHKIIHI).
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Hamo ocMbIicauTs €AMHCTBO IMOAXOAAa K IIOCTPOEHUIO  OINPEACIICHHBIX, KpPAaTHBIX,
KPHBOJIMHENHBIX, IOBEPXHOCTHBIX MHTETPAJTIOB — IIOCTPOCHUE HEKOTOPOW MHTETPAIbHOM CyMMBI U
IIPEACIIBHBIN NIEPEXO.

3HaTh TEOMETPUUYECKUH CMBICII U OCHOBHYIO (DOpPMYJly BBIUHCIEHHUS OIPEJIEICHHbIX
uHTerpanoB — ¢opmyny HeroTona — JlelOHMIA, reoMeTpudeckue M (pU3MUYECKHE NPHIIOKEHHS
OTIpEeNIeICHHBIX W KpPaTHBIX WHTETPAIOB, YMETh HAXOJUTh IUIOIMIAAb IUIOCKOH (HUTYpBHI, UIMHY
KPHUBOH, 00bEM U IUIOIIA/lb IOBEPXHOCTH TEJ BPALEHHUS.

Paznes: unciioBbie 1 QyHKIUOHAIBbHBIE PS/IbI

[Ipn wu3ydyeHMun JaHHOW TEMbl, NpPEXKIE BCEro, HAJAO OCMBICIUTH IOHATHE CYMMBI
OECKOHEYHOT0 psiJia Kak Mpejiesa Mmocae10BaTeIbHOCTH YACTUYHBIX CYMM.

HeoGxonuMo cHavana HayuuTbed KilacCU(UUUpPOBaTh psAAbl 1O THUIIAM: YHCIIOBBIE
MIOJIOKHUTEIbHBIE, 3HAKOIIEPEMEHHBIC, (DYHKIMOHAJIBHBIC, CTEIIEHHbIC, TPUTOHOMETPHUCCKUE PSIbI
@ypbe. M3yunTh TEOpEeTUYECKHUE CBEAEHUS: TEOPEMbl CPaBHEHHs, HEOOXOANUMBIE U JIOCTATOYHbIE
IIPU3HAKU CXOJUMOCTU. 3HaThb M YMETb IPUMEHATh JIOCTATOYHBIE NPHU3HAKU CXOJUMOCTU
HOJIOKUTEIbHBIX PsIOB: Npu3Haky Jlanam6epa, Komu, narerpanpusiii npuzHak Kommn.

Jlnis 3HaKOUepeayIOUIUXCS PAIOB 0OpaTUTh BHUMAHUE HA MOHATHUS a0OCOIIOTHON U yCIIOBHOM
cxonuMocTH. 3HaTh npu3Hak JlelioHuna u 0606meHnbie npusHaku Janambepa u Komm.

Jlis cTenmeHHBIX psOB 3HAaTh TeopeMmy AOens, oONpeleleHue HHTepBaja M paauyca
CXOJIMMOCTH, OOpaTHTh BHMMaHHE Ha TO, YTO TpeOyeTcs HCCIeJOBAaHUE MOBEACHHUSA psAla B
IPaHUYHBIX TOYKAaX MHTEpBajga CXOOUMOCTH. OOs3aTenbHO 3HATh pPAa3/IOKEHUS OCHOBHBIX
aJIeMEeHTapHbIX QyHKIMHA B psiabl Teiiopa 1 MakiiopeHa 1 yciaoBUE pazIoKUMOCTH (PYHKIIUH B psij
Teiinopa.

Pa3znen: o0bIkHOBeHHBbIE TU(PepeHINATIbHbIe YPABHEHUS

Nsyuenne  auddepeHnnanbHbIX  ypaBHEHUH  HWMEET  BaKHEWIIee  3HaYeHHWE B
MaTeMaTHYeCKON MOAroTOBKe wWHKeHepa. OOBscHSIeTcss 3TO TeM, 4YTro auddepeHinnaIbHbe
YpaBHEHHUS MPEJICTaBISIOT CO00NM MaTeMaTUYeCKHWe MOJIEIHM CaMbIX Pa3HOOOpa3HBIX MPOLECCOB U
SIBIIGHUH, TaK KaK WX PEIICHHUS MO3BOJISIOT OMKCATh JBONIOIHUIO M3Y4aeMOro MpoIiecca, XapakTep
MPOUCXOMSIINX C MAaTepUAIbHOM CHUCTEMOM HW3MEHEHHM B 3aBUCUMOCTH OT MEPBOHAYAIBHOTO
COCTOSIHHSI CHCTEMBI.

OTnuuntensHoe CBOMCTBO nud@epeHualbHbIX YpaBHEHUI COCTOMT B TOM, YTO HpPU HX
WHTETPUPOBAHUU OOBIYHO TONydaeTcss OeCUYMCIEHHOEe MHOXKECTBO pemieHui. J[ns ypaBHEHHS
MEPBOTO TOPSJIKA 3TO MHOXXECTBO OIMCHIBACTCS OJHOW MPOM3BOJBHOM MOCTOSHHON. UTOOBI
BBIICTUTh M3 OCCKOHEUHOTO MHOXECTBA PEUICHWA TO, KOTOPOE OMNKCHIBAET WUMEHHO TaHHBIN
mpouecc, HeoOXOaUMO 3ajaTh JOMOJHUTENbHYI0 HHGOpMAIUIo, HalpUMep, 3HAaTh HadajJbHOE
COCTOsIHHE Tpoliecca. Takoe JOMOHUTETBHOE YCIOBHE Ha3bIBACTCS HAYAIbHBIM YCIIOBHUEM.

3amavya uHTErpupoBaHus nudQepeHnalIbHOTO YpaBHEHHs EPBOrO MOPSAKAa COBMECTHO C
HayaJIbHBIM YCJIOBHEM Ha3bIBA€TCS HaYaJIbHOM 3amaueit wim 3aaaueit Komu.

Jnst nuddepeHnmanbHbIX YpaBHEHUH MTEPBOTO MOPSAKA CIAEAYET pa3indyaTh 001ee, 4aCTHOE
1 0co0oe pelIeHus, a TaKKe OOIHIA, YaCTHBIM U 0COObII HHTETPaIbI.

[Ipn mHTErpHpOBaHUU YpaBHEHUN MEPBOTO MOPSIKA HAAO MPEXJE BCEro OMpEeAeTUTh THUIl
YpaBHEHHUS, a 3aT€M YK€ NMPUMEHHUTH TOT WJIM WHOW MeToJ pemieHus. Hamo o0si3aTenbHO OCBOUTH
IpoueAypy TMpHUBEICHUS ypaBHEHUS TMEPBOrO TMOpsAAKAa K YPaBHEHHUIO C pa3AelieHHbIMU
MEPEMEHHBIMH, TaK KaK IMEHHO TaKHe YPaBHEHHUS MOXKHO HEMOCPEACTBEHHO UHTETPUPOBATh.

Jns muddepeHnnanbHbIX ypaBHEHHH N — To TOpsaKa 00s3aTeNbHO 3HATH MOCTAHOBKHU
3agaun Koy, kpaeBoit 3aauu, 3a7a4i Ha COOCTBECHHBIC 3HAYCHHUS.

B Teme, nocpsiieHHOM TMHEWHBIM JU(depeHnaibHbIM YPaBHEHUSM N — IO MOpsiAKa, HAl0
3HATh TEOPEMBI O CTPYKTYpe OOIIEro pemieHrs OJHOPOIHBIX U HEOJHOPOIHBIX YpaBHEHUH, TaK KaK
OHM YKa3bIBalOT MYyThb MOCTPOECHUs obuiero pemeHus. OOpaTuTh BHUMaHUE HA TO, YTO pPELICHHE
JTUHEWHBIX OMHOPOIHBIX U depeHINaTbHBIX YpPaBHEHUH N — TO TOpSAKa C MOCTOSHHBIMU
kod(urmenTaMu He TpeOyeT WHTETPUPOBAHUSA, @ CBOJUTCA K YUCTO aireOpandeckoi mpoodieme
HAXO0XJICHUSI KOPHEH COOTBETCTBYIOIIETO XapaKTEPUCTHUECKOro ypaBHeHUs. Hamo 3HaTh BUJ
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YACTHBIX PEHICHUN JWHEHHBIX OJHOPOAHBIX Nu(ddepeHInalbHbIX YpaBHEHHH n — To MOpsIKa ¢
MOCTOSTHHBIMUA ~ KO3(ppUIMEeHTaMH B 3aBUCUMOCTH OT BHJA KOPHEH XapaKTePHUCTUICCKOTO
ypaBHEHHUSI.

Hano 4eTko ysICHUTH anrOpUTM MOCTPOCHUS YACTHBIX PEIICHUH JIMHEHHBIX HEOTHOPOIHBIX
nuddepeHIHATBHBIX YPaBHEHUH METOI0M To00pa (METOI0M HEOIPEACIICHHBIX KOA(DPHUITUEHTOR),
oOpaTHB BHUMaHHE Ha TO, YTO B 3TOM CIIydae BUJ YACTHBIX PEIICHUI HEOJHOPOJIHOTO ypaBHEHUS
COOTBETCTBYET 10 CTPYKTYpE 3alaHHON NPaBOi YacTH.

Pa3pnen: Teopust BeposiTHOCTEH

Jlis ycHeniHoro OBJaJIeHHs MaTepualioM JaHHOTO pasjiera HeoOXOIUMO, MPEXJEe BCEro,
YETKO YCBOUTb OCHOBHBIE TOHSATUS TEOPUU BEPOSITHOCTEM, OYEHb IIMPOKO MCIIOIb3yEMbIE B
pPa3IMUHBIX TPUIIOKEHUSIX: TMOHITHE CIYyYallHOTO COOBITUS M €ro BEpPOATHOCTH, CYMMBI U
IIPOU3BENEHUSI COOBITUM, TOHATHS CIOy4yallHOW BEJIMYMHBI M 3aKOHA €€ pacHpelesIeHus,
MaTeMaTUYeCKOro OXKUAAHUS U JUCTIEPCUH CITyYalHOW BEJIMYUHBI.

Hano noHATh, 4TO BEPOSITHOCTH — 3TO YHMCIIOBAs MEpa CTEIEHU BO3MOYKHOCTU IOSIBICHUS
CIly4yailHOro coObITHs. 3HATh KJIACCHUYECKOE, CTATHCTUYECKOE M T'eOMETPHUYECKOE OIpe/eIeHUs
BEPOSATHOCTH, CBSI3b M PA3IMYME MEXAYy HUMU. HecMOTps Ha BHEWIHIOI IMPOCTOTY KIIACCUYECKOMN
(bopMyJIBI OTIPe/IeTICHHUS BEPOSTHOCTH cliydaiiHoro coObitust A: P( A) = m / n , HEemocpeACTBCHHBII
MOJICYET YKCJa N BCEBO3MOXKHBIX HCXOJOB HCIBITAaHUS M M - Yucia OJaronpUsTHBIX HCXOJ0B
TpebyeT mpuMeHeHust GopMya KOMOWHATOpUKHU. [Ipy 3TOM B KaX70i KOHKPETHOW 3amadye Haao
[IPOAHAIU3UPOBATh, KAaKOW THM COEIMHEHUN BO3HMKAeT, KOIJa M3 HEKOTOPOro MHOXKECTBa
HJIEMEHTOB W3BJIEKACTCA JIPYroe MOJIMHOXKECTBO (3TO MOTYT OBITh pa3MElLIeHUs, IEPECTAaHOBKU HITH
coueTanust). [Ipu BBIYUCIIEHUN BEPOSTHOCTEH CIOKHBIX COOBITUH HATO yMETh MpPEJICTaBUTh UX B
BUJIC CYMMbI WJIM TPOU3BENEHHs (MM CyMMbI MPOMU3BENEHHI) MPOCTHIX COOBITUI M NPUMEHUTDH
COOTBETCTBYIOIIME OCHOBHBIE TEOPEMBI TEOPUU BEPOSATHOCTEM.

Hano 4erko pasnnyarh TUIBI CIIy4YalHBIX BEJIUYHMH — JUCKPETHBIE U HEMPEPBIBHBIE U 3HATh
OCHOBHBIE 3aKOHBl HUX pacmpenenenus (OuHomuanbHbld, IlyaccoHa, runepreoMeTpHUuecKHid,
0c00EHHO, HOPMAJIbHBIN 3aKOH pacnpeaeIeHus).

Jlisg onucaHuUsl 3aKOHOB paclpeieNieHUs] HEMpPEPBhIBHBIX CIy4YalHBIX BEIWYMH MPUMEHSIOT
MHTErPabHYI0 (YHKIIMIO paclpe/leIeHUs] BEPOSTHOCTEH CllydaifHON BelMWYHMHBI F(X) M IJIOTHOCTh
BeposiTHOCTEH f(x). Hamo ycBOWTH oOmpeneleHus, BEPOSTHOCTHBIA CMBICI M CBOWCTBA JTHX
(bYHKINH, CBSI3b MEXAY HUIMHU M pacyeTHbIe (POPMYJIIBI Il UX ONpeIeIeHusl.

Hano 3nate omnpenenenue, pacueTHble (OPMYJIBI UM BEPOSTHOCTHBIM CMBICIT OCHOBHBIX
YHUCIOBBIX XapPaKTEPUCTUK CIy4YalHOM BETMYMHBI — MaTeMaTHYeCKOro OXKUAAaHUS (CpeaHero
3HAYEeHUs) U JUCHepCUH (XapaKTepUCTUKU pa3dpoca BO3MOXKHBIX 3HAUEHMsI CIydyalHOW BETMYHMHBI
OTHOCHUTEJILHO CPEIHETO 3HAUEHUS).

Pasznen: MmaTteMaTHYecKasi CTATHCTHKA

[Ipu u3ydyeHHn MaTeMaTH4ECKOH CTaTUCTHKH HAJIO MOHATh, YTO OHA TECHEHUIIMM 00pazoMm
CBsI3aHa C TEOpHEH BEPOSITHOCTEH, M OOJBIIMHCTBO €€ BBIBOJIOB 0a3MpyeTcsi Ha IpeesIbHBIX
TEOpEMaX TEOPUHU BEPOSITHOCTEM.

Bce xapakrepuCTHKH, H3y4yacMmble B Kypce MaTEMATUYECKOM CTATUCTHKH, SBIIIOTCS
CTaTUCTUYECKUMHU aHAJIOraMU COOTBETCTBYIOIIMX XAPAaKTEPUCTHUK, PACCMAaTPUBAEMBIX B TEOPHUH
BEPOATHOCTEH, IIOJIy4EHHBIMM Ha OCHOBE OrPAHMYEHHOI'O YHWCJIAa ONBITHBIX  JAaHHBIX.
CnenoBatenbHO, €ClIU, HAIpUMEpP, MATEMaTUUECKOE 0’KUJAHUE U TUCIIEPCUS CIy4yallHOW BEJIMYMHBI,
U3y4aeMbI€ B TEOPUHU BEPOATHOCTEH, SBIIAIOTCA XapaKTEPHBIMH HECIY4YalHBIMU YHMCIAMH, TO HX
CTaTUCTUYECKHE aHAJIOTU — BHIOOPOYHAs CPEIHSISI U BHIOOpOUYHAs (MM MCIPABIICHHAs) AUCHICPCUS
SBIISIIOTCS CIIy4alHBIMU BEJIMUMHAMH, 3aBUCSIIMMU OT 00bEMa U THIAa BEIOOPKU U PA3IUYHBIMU IS
pa3HBIX BEIOOPOK.

Hano o0s3arenbHO 3HAaTh U yMETh BBIYMCIIATH TOYEUHbBIE OLIEHKH HEU3BECTHBIX IIapaMeTPOB
pacripesie/ieHus] CIy4ailHOM BETMYMHBI - BHIOOPOYHYIO CPEIHIOI M BBIOOPOYHYIO (MU
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MCIPABIEHHYIO) AUCIEPCHUIO, TaK KaK Jt00asi craTUCTHUecKass 00paboTKa CBOIUTCS, MPEXKIE BCETO,
K HAXOXKJICHUKO NUMCHHO 3TUX XapaKTepI/ICTI/IK.

Cnenxyer oOpaTuTh BHHMAaHHME Ha TO, YTO JTH OIEHKH SIBISIOTCS MPHUOIMKEHHBIMH,
0COOEHHO 17151 BEIOOPOK Majioro o0beMa, v JJIs CY>KJIE€HUS O TOYHOCTH W HAJIEKHOCTH ITUX OIICHOK
HAJ0 yMETh MPUMEHATh MHTEPBAJIbHBIC OIEHKH M 3HATh METOJUKY MOCTPOCHHS JAOBEPUTEIBHBIX
HHTEPBAJIOB.

Crnenyer Takke OOpaTUTh BHHMaHHE Ha IIOCTAHOBKY M PpEIICHHE 3aJadd IPOBEPKHU
HpaBI[OHOI[O6I/I$I CTAaTUCTHYCCKUX THIIOTC3 U HpI/IMeHeHI/Ie KpI/ITepI/IeB corjiacus, KOJIHNMYCCTBCHHO
ONMMCHIBAIONINX  CTENCHb  PACXOXKIACHHS  MEXKIY  TECOPETHYECCKHM W AMITUPHYCCKUM
pacmpeeeHusIMU.

OTMeTHM B 3aKJIIOYEHHE, YTO YCICIIHOE W3yYeHHEe TUCIMIUIMHBI «MaTeMaThkay,
HpI/IO6p€T€HI/I€ H€O6XOI[I/IMI)IX KOMHGTGHHHﬁ, YMCHI/Iﬁ MU HABBIKOB BJIAJACHUA MATCMATHUYCCKHUM
amnmapaToM TpeOyeT OT CTYACHTOB OOJIBIION CaMOCTOSTEIbHOW padOThI. )i CTYJICHTOB 3a0YHOM
q)OpMBI O6y‘-IeHI/I$I KOJIHNYECTBO YaCOB, OTBOAUMBIX Ha CaMOCTOSITCHBHy}O pa60Ty B COOTBCTCTBUH C
y4eOHBIM IUIAHOM, 3HAYMUTEIBHO OOJIBbINEe YKCIA YacOB, OTBOJMMBIX Ha BCE BHJIbI ayJIUTOPHBIX
3aHATHUHA.

10. MeToanueckue peKOMEHIAlUM IS PenoiaBaTes

[Ipexxne Bcero, cienyer oOpaTUTh BHUMAHUE CTYJIEHTOB Ha TO, YTO IMPAKTUYECKH BECh
H3y‘-I£lGMBII>i HMHU MaTcpual ABJISACTCA I HUX HOBBIM, HC HM3y4YaBIIMMCA B IIPOrpamMme cpez[Heﬁ
mKkoibl. OgHako OH He TpedyeT Kakoi-mu0o crenuanbHOM (JIOTOJIHUTENbHON) MOATOTOBKU M
BIIOJIHE MOXET OBITH YCIICIIHO M3YUYCH, C€CJIN CTYACHTLI 6YI[}IT moceiaTb 3aHATUA, CBOCBPCMCHHO
BBIMOJIHATh JIOMALIHUE 3aJjaHHs U T0JIb30BaThCsl (IPU HEOOXOIUMOCTH) CHUCTEMOW IUIaHOBBIX
KOHCYJ'II)TaHI/Iﬁ B TCUCHHC KaXXI0Iro CeMcCTpa. BOIHGI[IHI/IG B KypC MaTC€MaTUKH pas3aciibl ABJIAIOTCSA
KJIACCUYECKMMHU, B TO K€ BpEMsl OHU INPAKTHMYECKH OPUEHTHPOBAHBI, TaK KaK HMMEIOT LIMPOKOE
pacnpocTpaHeHHE Ul PELICHHs] pa3HOro poja 3ajad BHYTPU CaMOM MAaTEMaTHUKU M MPHUKIATHBIX
3ajad. MIX ocBOeHHE MOMOXKET CTyAEHTaM JIOIMYECKH BEpPHO, apryMEHTHPOBAHO M SICHO CTPOUTh
YCTHYIO W NMHCHBMEHHYIO pe€db, YCIENIHO NMPUMEHATh HAKOIUICHHBIE 3HAHUS B MPOQGECCHOHATHHON
JEeSITEIbHOCTH.

HeoOxonmumo ¢ camoro Hauyama 3aHATHH pPEKOMEHIOBATH CTYJEHTaM OCHOBHYIO H
JIOTIOJTHUTENBbHYIO JIUTEPATYpy, a B KOHLE CEMECTpa JaTh CIIMCOK BOMPOCOB JJS MOATOTOBKU K
JK3aMEHY.

Ha nepBoMm 3aHATHH [0 TUCHMITIMHE 0053aTeNbHO IPOMH()OPMUPOBATh CTYIEHTOB O BUJE U
(dbopme MPOMEeKYTOUHOH aTTECTAINH IO TUCIHIUINHE, CPOKaX €€ MPOBEACHUS, YCIOBUAX JIOIMyCKa K
IPOMEKYTOUHON aTTeCTalluK, IPUMEHIEMBIX BUIaX MPOMEXYTOYHOTO KOHTPOJIS.

CooOpakeHusi 1 peKOMEHJalu1, IPUBEJEHHbIE B II. 9 pabouell nporpaMMsl JUisl CTYAEHTOB,
JOJDKHBI OBITh 4YETKO C(OPMYJIMPOBAHBI M M3JI0KEHBl HMMEHHO MpPEroAaBaTesieM Ha JEeKLHSX,
MPAKTUYCCKUX 3aHATUAX U KOHCYJIbTAllUAX.

W3noxeHne TEOPETUUECKOr0 MaTepualia JO0JDKHO COMPOBOXKAATHCS WIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOpAaHHBIMU IPENOJaBaTeNIeM TaK, YTOObl TEXHUYECKHUE TPYJHOCTU U
BBIKJIAJIKM TIPU DPELUIEHWH 3aJjaud He OTBJIEKAJIM OT TIJIaBHOTO: OCMBICIEHHMS HJIEH M CYTH
npUMeHseMbIX MeTonoB. Crenyer Bceraa ykas3blBaTh HPUMEPhl MPAKTUYECKOTO MPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHUH U GopMy.

[IpakTHyeckue 3aHATHA AOJDKHBI OBITH OPTaHM30BAaHBI MpPENOJaBaTeleM TaKUM 00pa3oM,
YTOOBI OCTaBaJI0Ch BpeMA Ha NEepUOANICCKOC BBITTOJIHCHHUEC CTYACHTaAaMHA HEOOIBIIION
CaMOCTOSITENIbHON pabOThl B ayAUTOPUH JUIs TPOBEPKH YCBOCHUS M3JI0)KEHHOI'O MaTepHaa.

HPGHOI[aBaTGJII), Be,Z[yIIII/Iﬁ MPAKTUYCCKUC 3aHATHA, AOJIKCH COIIaCOBLIBATH y‘~I€6HO -
TEMaTUYEeCKHUH IUIaH 3aHATHH C JIEGKTOPOM, MCIIOJIb30BaTh EUHYIO CHCTEMY 0003HAUCHUH.

[IpernonaBaTento creayer qOOMBATHCS CUCTEMATHYECKOW HEMPEPHIBHON paOOTHI CTYICHTOB
B TEUEHHE ceMecTpa, HeOOXOAMMO BBIABIATH CUIIBHBIX CTYAEHTOB M IPUBJIEKaThb MX K HAy4YHOM
paboTe, K yJacTHIO B Pa3HOTO Pojia OJMMMIMAIAX U KOHKypCax.
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CryaeHT JOJIKEeH OLIyLIaTh 3aMHTEPECOBAHHOCTD MPENOAaBaTeNsl B JOCTUKEHUN KOHEUHOTO
pesyibpTaTa: B TPUOOPETCHHH OOYYaIOIIUMHCS TPOYHBIX 3HAHWUW, YMEHHM U  BIAJACHUS
HAKOIUICHHOH MH(popManme it pelieHus 3aa4 B MpodeccCuOHANBHOMN 1eATeIbHOCTH.
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AHHOTAIMS MPOrpaMMBbl IMCHUIIMHBI «MaTeMaTHKa

HaIPaBJICHUE MTOTOTOBKH
22.03.02 «MeTajqnyprus»
po¢HIb TOATOTOBKH
«HHOBAIIMY B METAJLTYPIrum»
dopma oOydeHus
OuHo-3204Hast

1. Ienaw u 3aga4u AMCHMILIMHBI

K ocHOBHBIM 1eJISIM OCBOCHMS AUCHUIUIMHBI «MaTemMaTuka» ciaeayeT OTHECTH:
® BOCIIMTaHHE Yy CTYJCHTOB OOLIEH MaTeMaTHYECKON KyJIbTYpbl;
e mpuoOpeTeHne CTyICHTaMH IIUPOKOTo Kpyra MaTeMaTH4eCKUX 3HaHUH, YMEHHUH U HaBBIKOB;
® pa3BHUTHE CIIOCOOHOCTHU CTYIEHTOB K MHIYKTUBHOMY U JI€yKTUBHOMY MBIIUICHUIO HApsIy C
pa3BUTHEM MATEeMAaTUYECKON UHTYHIINH;
® yMEHHE CTYJEHTaMH Pa3BUBATh HABBIKU CAMOCTOSATEIBHOIO M3y4YeHHUs y4eOHOW M HayyHOU
JIUTEPATYPBIL, COACPKALIEH MAaTEMAaTUYECKUE CBEICHUS U PE3YJIbTaThl,
® TOATOTOBKY CTYJIEHTOB K JESTEILHOCTH B COOTBETCTBUHU C KBANU(UKALMOHHON XapaKTepH-
CTHKOH OakanaBpa 1O HAaNpaBJICHHUIO, B TOM 4Hcie (pOpPMUPOBAHHE YMEHUH HCIIOIH30BATh
OCBOEHHBIE MaTeMaTHUYECKHE METO/IbI B MPOPECCHOHANBHOMN JESITENbHOCTH.
K ocHOBHBIM 3a1a4yaM OCBOEHHs TUCHHUILIMHBI «MaremMaTnka» CileyeT OTHECTH:
® OCBOCHHE CTYACHTAaMH OCHOBHBIX MOHATHI, METOOB, (OPMHUPYIOLINX OOIIYI0 MaTeMaTuie-
CKYIO MOJITOTOBKY, HEOOXOIUMYIO ISl YCTICIIHOTO PEIIeHHsI MPUKJIAAHbIX 3aj1ay;
e (opmupoBaHHMe y CTyJeHTa TpeOyemMoro Habopa KOMIIETEHIMH, COOTBETCTBYIOIIUX €ro
HANpPaBJIEHUIO TMOATOTOBKM M O0OECHEYMBAIOIIUX €r0 KOHKYPEHTOCIOCOOHOCTh Ha PBIHKE
TpyZa.

2. Mecto nucuMiuiaiabl B cTpykrype OOIT

HuctunnmHa «MaTemaTuka» OTHOCUTCS K 0a3oBoi yactu 6soka b.1. Ee nzyuenue obec-
NEYMBACT U3y4YEHUE TUCIUIUINH!

B 6aszo60ti yacmu: ¢puzvka; nHbpOpMaTHKa U OCHOBBI IPOTPaMMUPOBAHUS; TEIIIOPHU3NKA;
COIIPOTHBIIEHHE MaTEepHAJIOB; 3JEKTPOTEXHUKA U DJIEKTPOHMKA; METPOJIOTHUS, CTaHJapTU3aIus,
cepTudUKaIH; SIKOHOMHUKA

B sapuamuenoii yacmu. CTaTUCTUYECKHE METOJbl B METAJUTyPrHH; OpraHU3alus U Iuia-
HUPOBAHNE METAJLTyPTUIECKOTO IKCIIEPIMEHTA; MEXaHHWKA CIUIOIIHBIX CPEJT;

B oucyunnunax no evibopy cmyoenma: MOJICIMPOBAHUE U ONTHUMU3ALUSA METaLTyprude-
CKHUX TPOIECCOB.

3. TpeOoBaHus K pe3yJbTaTaM 0CBOEHHS JUCUMUILIIHHBI

B pesynbrate n3ydeHHsl AUCUUIUIMHBI «MaTeMaTuka» JAOKHBI OBITh JOCTUTHYTHI Clie-
JYIOITUE Pe3yJIbTaThl Kak 3Tarm (OPMUPOBAHUS COOTBETCTBYIOIIMX KOMIIETEHITHMN:
3HATDb:
e  OCHOBHBIE DKOHOMHKO-MaTeMaTHYECKAE MOIEIIH;
®  DOJIb ¥ 3HaUEHHE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JIUCIIUTLINH;
®  OCHOBOIIOJIATAMIINE TEOPETUUCCKUE TIOJTOKECHHS, TTPETYCMOTPEHHBIC TIPOTPaMMON
JTUCIUTUTMHBI, POJIb U 3HAYEHHUE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JUACIUTIINH;
®  OCHOBHBIE MOJIOKEHUSI MATEMATUKU U BOBMOXXHOCTH MX UCIIOIb30BAHUS JIJISl PEILICHUS
3a/1a4, BOZHUKAIONIUX B X0J1¢ MPOPECCHOHAIBHON e TENHHOCTH,



yMeThb:

®  MPUMEHSITh IKOHOMUKO-MATeMaTHYECKHE MOJIENH JIJIs OLIeHKH d(PPEKTUBHOCTU PE3YIIb-
TaTOB JICATEIIPHOCTH B PA3JINIHBIX Chepax;

®  CaMOCTOATENBbHO IMOJIy4aTh 3HAHUS U3 MAaTEMATHYECKOH JINTEPATYPhI;

®  ICIMOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX NUCIUIUIMH, METOJAbI MaTeMa-
TUYECKOT0 aHaJIM3a Ui peuieHus GpyHIaMeHTaIbHbIX OOIIEnHXEHEPHBIX 3a/1a4, Teope-
TUYECKOT'0 MOJICIIMPOBAHUS TIPOIIECCOB U 00PaOOTKH PE3yIbTaTOB IKCIIEPUMEHTATLHBIX
HCCIICIOBAHMII;

®  WHCIOJIB30BaTh (PU3UKO-MATEMATHYCCKUI aIapar JJis PeIIeHUs 3a/1a4, BOZHUKAIOIINX B
X0Jie MPOPECCHOHANBHOMN AESITETbHOCTH;

BJIA/IETh:

¢  METOJAaMH MAaTEMaTHYEeCKOTO aHallu3a M MOJCIMPOBAHUS MPHU OIECHKE YPPEKTUBHOCTH
PE3yJIbTATOB EATEIBHOCTH B Pa3IMYHbIX Cepax;

®  HaBBIKAMHM OpPraHU3alMU CAMOCTOSITEIBHOM JIEATENIBHOCTH M CaMOOOpa30BaHMS,
HANpPaBIEHHBIX HAa OCBOCHHE E€CTECTBEHHOHAYYHBIX 3aKOHOB, MaTeMaTHUYECKHX METO-
J10B;

e  METOJAAMHM MATEMaTHYECKOTO aHAIM3a M MOJCIHPOBAHUS (DYHIAMEHTATBHBIX OOIICHH-
KEHEPHBIX 3HAHUM, TEOPETHUECKOTO M IKCIIEPUMEHTATBLHOTO HUCCIIEIOBAHMSI IIPOILIECCOB
utst 93 EeKTUBHOTO pelIeHus 3a1a4 B cepe mpodecCHOHATBHON EATeTbHOCTH;

®  MCTOJAMH HCIOJB30BaHUS (DU3MKO-MAaTEMATHUECKOTO alapara Jiis pPelIeHus 3ajaad,
BO3HUKAIOIINUX B X0/€ MPO(PEeCCHOHAITBHOM IeSITeIHHOCTH.

4. O0beM JUCHMILUIMHBI M BUJbI Y4eOHOH padoThI

Bun yue6HO# paboTh Beero Cemectp

9acoB 1 2 3
OO6m1ast TpyA0€MKOCTh 288 72 144 72
AyaUTOpPHBIE 3aHATHS 72 18 36 18
(Bcero)
B toMm uncne
Jleknnn 36 9 18 9
IIpakTueckue 3aHATHS 36 9 18 9
JlaGopaTopHble 3aHATHSI
CamocTosiTenbHas paboTa 216 54 108 54
KypcoBas pabota HET - - -
KypcoBoii npoekt HET - - -
Bun npomexyroynon 3a4eT | 3K3aMEH | DK3aMEH
aTTeCTalluu




[Tpunoxxenue 1

MHHUCTEPCTBO HAVKU U1 BBICIIET'O OFPA30BAHMS POCCUCKOM ®EIEPAIIN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXIEHUWE BBICIIET'O ObPA3OBAHUMA

«MOCKOBCKHWH NOJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKMWH ITOJIUTEX)

Hanpasnenue noAroToBku
22.03.02 «MeTasiryprus»

[Tpoduns noaroTroBKU
«lHHOBALIMHU B METAJLIYPrUN»

dopma 00yyeHus: OUHO-3a04YHas

®OH/I ONEHOYHbBIX CPEACTB

MO JUCLUIINHE

MaremMaTuka

Cocras: 1. [1acnopT ¢oHaa OLIEHOYHBIX CPECTB
2. OnncaHue OleHOYHBIX CPEICTB:
- JK3aMeHAllMOHHbIE OUJIEeThI

- KomniekTsl 3a1aHuii 1J151 KOHTPOJIbHBIX PadoT
- KommiekT Bonpocos

- KomnuiekT 3aganuii 1/151 BHITIOJTHEHUS
pacueTHo-rpaduyeckux pador

Mockaa, 2022 rox



MOKA3ATEJb YPOBHAI COOPMUPOBAHHOCTU KOMIETEHIUA

Tabmuua 1

«MaTeMaTHKa»

®I'OC BO 22.03.02 «Metannyprus»

HpO(I)I/IJIB noAroToBku « AHHOBaLIMM B METAJLTYPIrun»

B npouiecce ocBoeHust JaHHON AUCUUIUIMHBI CTYICHT (POPMHUPYET U JEMOHCTPUPYET CIEIyIOIIHEe
o0menpodgeccuoHaIbHbIE H TPOdecCHOHATIbHbIE KOMIIETEHIIUM:

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHosorus ®opma Crenenu ypoBHeii 0CBOeHHS
HUHIEKC | @OPMYJINUPOBKA (hopMHUpOBAHUS | OLIEHOYHOI0 | KOMIICTeHIMIt
KOMIeTEeHIUH cpeacTBa**
OIIK-1 CrniocoOHOCTh pemiaTh 3HATh: OCHOBOIOJIArarone | JeKius, camocro- | YO Bba3oBblii ypoBeHb
3amaqun TEOPETUYECKHUE MOJIOXKEHHUSI, | sATelbHasg padora, | PI'P -BJIa/ICET HaBbIKaMU PabOTHI € OC-
PO eCCHOHAIBHOM NMpeyCMOTPEHHbIE  MPOTrpaM- | CEMHHApCKue 3a- | 3 HOBHBIMHU ITOHATHUSMH U METOJAMU B

JEeSATENLHOCTH, IPUMEHSIS
METOIbI MOJICITMPOBAHUS,
MAaTEMaTH4ECKOI'O
aHanm3a,
€CTECTBCHHOHAYYHBIC U
00IIenHKCHEPHBIC 3HAHUS

MOW JUCIMIUINHBI, POJIb U 3HA-
YeHHE OCHOBHBIX 3aKOHOB €CTe-
CTBEHHOHAYYHbBIX JIUCIUILINH;
yMeTh: HCIOJIb30BaTh OCHOB-
HBIC 3aKOHBI €CTCCTBEHHOHAYY-
HBIX JUCIMIUINH, METOJIBI Ma-
TEMaTHYECKOTO ~aHaum3a JJIs
pemieHuss  (QyHIaMEHTATbHBIX
0O0IIeNH)KEHEPHBIX 3a7ay;
BJIA/IeTh: METOIaMH MaTeMa-
THYECKOTO aHallu3a U MOJICIIH-
poBaHMs  (yHIAMEHTAIbHBIX
0OIIENHKEHEPHBIX.

HATHUA

paMKax OUCHUIIIIMHBI;

IloBbIlIEHHBIN YPOBEHb
-cBOOOJIHO BJajeeT MareMaThye-
CKUMHU METOJAaMH U TPUHLHUIIAMU
MPUOOPETEHUS, WCIOIB30BAHUS U
oOHOBJIeHUsT Oojiee TIIyOOKHX Ma-
TEMaTUYECKUX 3HAHMIL,

-BJIaJICeT Pa3IMYHBIMH CIIOCOOAMU
cbopa, 00pabOTKH U PUMEHEHUS
MaTeMaTH4eckoil HHpopMaluu;

**. CoxparuieHus: opM OLIEHOYHBIX CPEICTB CM. B Ipuiiokenuu 2 k PIL.
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IlepeyeHb O1IEHOYHBIX CPEJICTB IO

[Tpunoxxenue 2

AUCIHHUIIMHE
«MartemaTnka » Tabmuma 1
HaunMmenoBanue [IpencraBnenue
Ne Kpatkas xapakrepucTuka OLlEHOYHOTO
OLICHOYHOTI'0 CpeI- oIle- HOYHOTO
/1 cpeacTBa
CTBa cpencTBa B
dOC
1 KonTtponsHas (ca- CpenctBo mpoBepkd yMeHU# NmpuMeHATh | KommiekT KoH-
MOCTOSITEIIbHAS ) MOJTyYeHHBIC 3HAHMS ISl PEIICHUs 33]a4 | TPOJIbHBIX 3aJJaHuil
pabota OIIPEJICJIEHHOTO TUIIA [10 TEME WU pa3jie- | 10 BapuaHTaM
(KP) 1y
2 | PacuetHo- CpencTBo mpoBepkd yMeHUW NpuMeHsATh | Komiuiekt — 3agaHuil
rpaduueckast pa- MOJTyYEHHBIC 3HAHUSA T10 3apaHee ompene- | s BBITIOJIHCHUS
6ota JIEHHON METOJMKE ISl pelIeHUs 3a]1a4y pacyeTHo-
(PTP) WIK 33J]aHU{d [0 MOJYJI0 WIM JUCUU- | Tpaduyeckoi paboThl
IJIMHE B LIEJIOM.
CpencTBo KOHTPOJISI, OPTaHU30BAHHOE KaK
crenuanpHas Oecega TEAaroruvecKoro
VYeTHBIT onpoc paboTHHKa ¢ O0OydYaloIIMMCS Ha TEMBI, Bormpocsr 1o
3 co0eceoBaHue, CBS3aHHBIC C I/IsyqaeMoﬁ JUCITATIIIMHOM, U TeMaM/paSIleHaM
(YO) PacCYNTaHHOE Ha BBIICHEHHE 00beMa JIUCIUTUTAHBI
3HaHUW O0Y4Yaromierocsi Mo ONpeaeIeHHO-
My pazfieny, TeMe, Ipobieme u T.11.
CucremMa CTaHIAPTU3UPOBAHHBIX 3aJaHUN,
4 Tect MO3BOJISIOILAS aBTOMAaTU3HPO- ®DOoHJI TECTOBBIX
(T) BaTh MPOIECIYPY U3MEPCHUSI YPOBHS 3HaA- 3a/1aHAI
HUHN ¥ YMEHUH 00ydaromerocs.
S | Dk3amenanmonnble | CpeACTBO TPOBEPKH 3HAHWUW, YMEHHH, | DK3aMEHAIIMOHHbBIC
OMIIeTHI HABBIKOB. MOXET BKIIOYATh KOMILJICKC | OWIIETHI.
(Ob) TEOPETUYECKHX BOIPOCOB, 3a1ay, mpakTtu- | lllkana oueHuBaHus u

YEeCKUX 3aJaHui.

npouenypa IMpUMEHe-
HUSI

IIpomesxyTouHas arre-
crauust (ITA)

Dk3ameH (D )
3auer (3)

1) yctro (Y)
2) mucbmenHo (IT)

Odopmiienue U onucaHue OLEHOYHBIX CPEICTB

1. DK3aMeHAHOHHBIE OMJIEThI

1.1. Haznauenue: Micnions3yroTcs AJist TPOBECHUS TIPOMEKYTOYHON aTTECTAIUHN TT0
muctmmuinae "Maremaruka'.
1.2. PernameHt sk3amMena: - Bpems Ha MOATOTOBKY TE3UCOB OTBETOB - 710 45 MUH.

1.3. Illxana oneHUBaHUS:
"OTau4YHo'"- €Clii CTYACHT TIyOOKO U MPOYHO OCBOWJI BECh MaTepHasl MPOrpaMMbl OOyUYEHUS,
HCYEPIBIBAIONIE, TOCIEI0BATEIbHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro M3jaraert, He 3aTpy/-
HSIETCSI ¢ OTBETOM IIPU W3MEHEHUU 3aJaHusl, CBOOOJHO CIIpaBISIeTCA C 3a/ladyaMH U MpaKThde-
CKUMHU 33JJaHUSIMU, IPABUIHHO 000CHOBBIBACT MPUHSTHIC PEIICHUS.

- Cnoco® KOHTPOJISI: YCTHBIE OTBETHI.
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"Xopomo'"- ecnu cTyAeHT TBEPAO 3HAECT MPOTPaAMMHBIA MaTepHall, TPaMOTHO U MO CYIIECTBY
€ro M3JIaraeT, He JIOMyCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, BIAICET HEOOXO-
JUMBIMUA YMEHHUSIMH M HaBBIKAMU TIPU BBITIOJHEHUH MPAKTUYSCKUX 3aaHUN.
"Y10B/1€TBOPHUTEIBHO" - €CIIU CTYZEHT OCBOMJI TOJILKO OCHOBHOW MaTepual NporpaMmMbl, HO
HE 3HAeT OTACNBHBIX TE€M, JIOMYCKAaeT HETOYHOCTH, HEJOCTATOYHO MPaBUIbHBIE (POPMYITHUPOBKH,
HapymiaeT MOCJIeI0BaTEeIbHOCTh M3JI0’KEHUS MPOTPAMMHOIO MaTepuaia U UCTBITHIBAET 3aTPY/I-
HEHUS B BBIMOJTHEHUHU MTPAKTUYECKHUX 3aJIaHUM.
"Hey10B/1€TBOPUTEIBHO'" - €CIIM CTYJEHT HE 3HAET 3HAYMTEIbHOW YacTH IPOrPaMMHOr0O MaTe-
puaia, JOImycKaeT cepbE3HbIe OMMUOKH, ¢ OONBIIMMH 3aTPYAHECHUSIMHU BBITIOJHIET MTPAKTUYECKHE
3aJJaHMSL.
Kaxxnoe 3amanue dK3aMeHaMOHHOIO OMJIeTa OLIEHUBAETCS OTaeNIbHO. OO1Ieli OIIeHKOH SB-
JIIeTCs CpeHee 3HaYeHUe, OKPYIIIEHHOE JI0 1IeJI0TO 3HAUCHUS.
1.4. KoMIuIeKThl SK3aMEHAITMOHHBIX OMJIETOB BKIIFOYAET IO KaxaoMy pazaeny 25-30 OuneToB
(XpaHsITCs B IEHTPE MaTEMaTHIECKOTO 00pa30BaHUS).

dopma NpPOMeKYTOYHON aTTECTALMHU: 3a4€T.
IIxana oneHuBaHUA:
3aureHo - CTyIeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHM, HABBIKOB IIPUBEICHHBIM B
TaOJIUIAX TOKAa3aTessM, ONEpUPYyeT NPUOOPETEHHBIMU 3HAaHUSIMH, YMEHUSAMH, HaBbIKaMH, IpU-
MCHACT UX B CUTyalUsX MMOBBIIIICHHOMN CJIOKHOCTH. HpI/I 9TOM MOTYT OBITE AONYIICHBI HEC3HAYN-
TEeJIbHbIE OIIMOKM, HETOYHOCTH, 3aTPYAHEHUS MPHU aHAIUTUYECKUX ONEpalusixX, IMEepeHoce 3Ha-
HU U YMEHUI Ha HOBBIC, HECTAHIaPTHBIC CUTYaLUU.
He 3a4TeHo - CTyJIEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHWI, YMEHHWI, HAaBBIKOB
IIPUBEJICHHBIM B TaOJIMIAX IOKAa3aTessM, JOIyCKAKTCs 3HAYMTENIbHbIE OLIMOKH, MPOSIBIIAETCS
OTCYTCTBHC 3HaHI/II71, yMGHHfI, HAaBBIKOB I10 pAdy HOKaBaTeﬂeﬁ, CTYACHT UCHLITBIBACT 3HAYUTCIIb-
HBIE 3aTPYJHEHUS MPU ONEPUPOBAHUM 3HAHUAMHU U YMEHMSMM IIPU MX IIEPEHOCE HA HOBBIE CH-
TyaluHu.

TunoBble BApHAHTHI OMJIETOB NPUJIATAIOTCS.
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MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUS POCCUNMCKOUN ®EJIEPALTN

®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE
YUPE XXJIEHUE BBICILIEI'O OBPA3SOBAHNS
«MOCKOBCKHU NOJUTEXHUUYECKHUU YHUBEPCUTET»

(MOCKOBCKH MOJIMTEX)
®DaxynpTeT 0a30BBIX KOMIICTCHITHH, LEHTP MaTeMaTHIECKOTO
obpazoBanus JJucunumHa «MaremaTukay

Kypc 1, cemectp 1
9K3AMEHAIIMOHHBIN BUJIET Ne 2

Onpenenureny U UX CBOWCTBA.
Yucnoas mocne10BaTeNbHOCTD U €€ Tpeel.

N —

Pemute MatpuyHOE ypaBHEHHE XB =4, €ClU [/1 2)

-1 2}
A=\ 1)" B=\ 01) -

4. Haiitu yron mexay BektopaMu d=(1,-2,-2) 1 b =(2,0,1).

5. Haiiti npou3BoaHy0 (PYHKIUH, 3aJaHHON TapaMEeTPUUECKH  x 2t?
- —~L— y= .
- 1+7> 1+ 7
. . _XF5+x
6. Haiitu npenen GpyHkuuu lim < .
x—>—1 x+1

7. Haiigute skcTpeMyMbl QYHKIUM = x* — 2x%
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Yr1BepxaeHo Ha 3acenanuu LIMO « 25 » mas 2022 r., nporokon Ne 5

MHUHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHUS POCCUMCKON ®EJEPALINU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJIBHOE
VUPE JXJIEHUE BBICIIIET'O OBPA3OBAHIS
«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI [TOJIUTEX)

®DaxynpTeT 0a30BBIX KOMIETEHITHH, LEHTP MaTeMaTHIECKOro 00pa30BaHMs
Hucuumnuaa «MartemaTukay
Kypc 1, cemectp 1

9K3AMEHALIMOHHBIN BUJIET Ne 4

1. Jluneiinas koMOuHanus BekTopoB. basuc. Koopaunatel BekTopa.
2. Iuddepernupyemocts, quddhepeHimani, reoMmeT I/I‘{echI/Iﬁ (IJMBICJ'I muddepennuana.
o X+ 2%, =—
3. Pemmthb cucteMy MeTOJIOM OOpaTHOW MaTPHIIBI 121x _ 32x 1>
1

2
4. Tlokaszatp, uto BeKTOphl m =(1,-1,2), 7 =(2,03), p=(-2,-1,1) o0pa3yroT 6a3uc B MpOCTPaH-
CTBE.
5. IlpsaMas [, mpOXOAMT Yepe3 TOUKy 4(4;5) mapajienbHO BEKTOPY ¢ =(1,3). [Ipsmas /, mpoxo-
JIUT Yepe3 TOUKY B(6;4) NMEpPNEeHIUKYISPHO BEKTOPY 7 =(-2,3). HaliTu Touky
TepeceyeHus MpPsAMBIX.

6. BprauciauTh npenen nociaeqoBaTeIbHOCTA  52-1 _ o2
lim —r =2+ .
o - - n—w +3
7. Haiigure skcTpeMyM QYHKIIUH y = X + 6

Yr1BepxaeHo Ha 3acenanuu LIMO « 25 » mas 2022 r., nporokon Ne 5

MMWHHCTEPCTBO HAVKH U BBICILIETO OBPA30OBAHNS POCCUMCKON ®EJEPALINU
®EJIEPAJIBHOE IT'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUPE XXJIEHUE BBICIHIEI'O OBPA3SOBAHNS
«MOCKOBCKHUM MOJMUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

®DaxynpTeT 0a30BBIX KOMIIETEHITHH, LEHTP MaTeMaTHIECKOT0 00pa30BaHMs
Hucuummuna  «MaremaTukay
Kypc 1, cemectp 1

DK3aMeHAIMOHHLIN OnJier Ne 1

1. TlepBooOpa3Hasi, HeompeAeIeHHBIH HHTETpal. TabauIa OCHOBHBIX HHTETPAJIOB.

2. Bpuncauth HEONIPEACICHHBIN J' dx
WHTErpan - . - 5

3. BrbluncauTs onpeneneHHbld HHTErpal L 3sin * x cos xdx-.

4, YKEDKI/ITC, KaKOW U3 HeCOOCTBEHHBIX HHTET paJioB HBHHCTC% CXOOAMIMMCS

00 o0 0

Ixxdx, Ix‘3dx, l L. ¢
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5. HaiiTn 9acTHBIE IPOM3BOAHBIE BTOPOIO TMOpsAKa QYHKIHMHU z = cos(x’ — 2x)) , yOemauThes,

yro z'x'y =Z'y'x .

YT1BepxaeHo Ha 3acenanuu LIMO « 25 » mas 2022 r., nporokon Ne 5

MMHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHMS POCCUMCKON ®EJEPALINU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPE XXJIEHUE BBICILIEI'O OBPA3SOBAHNS
«MOCKOBCKHUM MOJMUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

@DakynbpTeT 6a30BBIX KOMIIETCHIIUH, [EHTP MaTEeMaTUYECKOro 00pa3oBaHHS
Hucuunnuna «Marematukay
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. OcHOBHbIE MOHATHS TEOPUH OOBIKHOBEHHBIX NH((epeHnalIbHbIX YpaBHEHUI MEepBOTo MO-
psaKa.
2. KowmmekcHble uncna. Omnpenenenue, GOpMbI 3aITUCH U JEHCTBHUS HaJl HUMH.

3. Pemmwrs ypasuenue: " -2y + y = 2x.

YTBepxkaeHo Ha 3acenanuu [IMO « 20 » nekadpst 2016 r., mporokos Ne 5

MWHUCTEPCTBO HAYKMU U BBICILIEI'O OBPA3SOBAHNS POCCUMCKON ®EJIEPALIMN
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE
YUPE XXJIEHUE BBICILIEI'O OBPA3SOBAHNS
«MOCKOBCKHU MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUM MNOJIUTEX)

®DaxynpTeT 0a30BBIX KOMITETEHITHHN, [IEHTP MaTeMaTHIECKOT0 00pa30BaHUS
Jucrumumaa  «Marematukay
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIA BUJIET Ne 1

1. Knaccuueckoe ¥ CTaTUCTHYECKOE ONpeIeNICHHS BEPOSTHOCTH MOSIBICHHS CITyYaifHOTO COOBITHS, CBSI3b
U pa3iIu4ue MeXAY HUMHU.

2. ITocTpoeHne AOBEPUTEIHHOTO MHTEPBANA I MATEMATHIECKOTO OKHAAHUS MPH W3BECTHOM Cpe/IHe-
KBaJpaTHYECKOM OTKIOHEHUH.

3. B maptun 10% nectangaptabeix aeraneil. Haynauy oroOpanst 3 netanu. CoCTaBUTh 3aKOH pacmpese-
JICHUS YMCIIA CTAaHIAPTHBIX AeTalel cpely OTOOpaHHBIX.

4. J151s1 CTaTHCTUYECKOTO PacipeieeHus] BHIOOPKH
X 2 5 8 10
1

1 3 5 2
n;

HalTH BBIOOPOYHYIO CPEITHIOIO U UCTIPABJICHHYIO aucnepcus D .

YTBepxkaeno Ha 3acenanuu [IMO « 20 » nekadps 2016 r., mpotokoin Ne 5

KoMIuiekTbl TECTOBBIX 3a1aHMH U KOHTPOAbHBIX padort (T, KP)
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110 JUCHUIITIMHE Marematuka
(HaMMEHOBaHHE TUCLUILINHbI)

1- bIH cemecTp
1. HaiiTu 3Ha4eHus MaTpUYHOr0 MHOTOWIEHA F ( A)
(-1 0)
f(x)=="+27 —x+3,4=
3 )

(-2 0 8 1 -5)

2. Haiitu panr MaTpuilsl IpUBEACHUEM K CTylIeHYaTOMY BHAY 38 ) 6 3 —13

s s 7 )
1 2 1
3. Berunenuts onpezenuress NPUBSACHUEM K CTYIICHYATOMy BHTy 3 53
2 7 -1
4. HaHTln MngH¥X,|06paTHym naHHo# (a). Pemuth ManI/I‘-IH(l)C yE%B$err((§% 3 s )
(a) ‘3—5 3‘ (6)|_3 4\)( 3 -1 0
2 7 -1 \ )\ )

\ )

5. Pemuts cuctemy ypaBHEHUH. YKa3aTh oOLIee U OJTHO YaCTHOE pellIeHue (a).

Pemuth cuctemMy ¢ nmomolnipbio 06paTHOM MaTpullsl U o ¢popmynam Kpamepa
(6)

y4x1+9x2—5x3—8x4= | [x1+ 20 +x3 =5
a ©)  _x —5x +3x =-7
X +7x —2x —4x =4 43
<13 1 2 3 4 | 1 2 3
2X +5x +x +3x =3 2x+7x —x =13
L 1 23 4 - L. L, 1 2 3
l Pacnicare paznoxeHue BeKTopa . 110 BCKTOpaM ) g4, r
x:{S,—12,1} p ={1, q ={1,—1,1}, r:{O,—1,2}
? :3;0} )
2. KonnuneapHsl 11 ) N
BEKTOPBI par
a =12, — (2,31} - 2o o7
b > Dl s -9 qg=3a-2b =
01}, b=
3. BeIuMCANTH TUIOMIA1b MapajiesIorpaMMa, IIOCTPOSHHOTO Ha U O — Yrox Mex-
BEKTOpax a b
Iy BEKTODaMH  p H ¢ -
- -5 o =5 -5 F | = 2, __|_': o= B
a 2p g b ) p 3q p q 2,

1.  YwucnoBast mociea0BaTeIbHOCTD. [Ipe/en 4ucioBoil mocie0BaTelIbHOCTU. beCKOHeUHO Malibie U OeCKO-

HEYHO OOJIBIIIHE rocJiefoBaTeIbHOCTH. Yncyo e .

2, tgx?
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Haiitu npon3BonHy0 QyHKIMH ) = s
+
JlaHbI BEKTOPBI a = (2;3), = (1; —3?, c= (—1;3) . IIpu kKaKoM 3HaueHUH O BEKTOPHI
3. -

- - - - -

p =a +0 , g =a +2c KOUIMHEApHBI.

1. Haiitu pacctosiHue OT TOUKH My [0 IIOCKOCTH (MlM oM 3 ) :
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Mo (-9;10;2), Mi(0;7;-4), M, (4:8; —1)(, M (=2;1;3)
2 =

x+ty+z— 0
2. Brinucath KaHOHUYECKOE YpaBHEHUE MPSIMOI:
x-y-3z+6=0
3. HaifTi TouKy nepecedenus npsmoii u miockoetn; X=2 _v=3 _z+] q X+y+2z-9=0.
1 1 -4
4. Hailitu TOYKy P, CHUMMETPHUHYIO TOYKe P OTHOCHTENbHO mpsiMoit [: P (O; —1;3) u
x=1 v z_
I =3 1

5. Hanucate ypaBHEHHE IIIIOCKOCTH O MPOXOIALLEH yepe3 TOUKYy M ¢ U NEPIEHAUKYIIPHO
mpsvoit (MiM ) : Mo (3;2;0) , My (41;5), M2 (2;-154) .

6. Haiitn xocuHyC yria Mexay IUIOCKOCTSMU OLj B Ly :
o :3x-y+3=0, u:x-2y+5z-10=0

33[[3]-[1/[6 0 KOMIIJIEKCHBIM YHCJ/IaM
3AJAHUE 1
Y CcTaHOBUTE COOTBETCTBUE MCXKAY KOMIUICKCHBIM YHUCJIOM U €TO MOAYJIEM.

1 1—i 22
2 2+ 2
21
—3+4i 2
) \3—2i 5
5 7

3AJIAHHUE 2
JlelicTBUTEIbHAS 9aCTh KOMIUIEKCHOTO uncna (3 — 2i)* paBHa

BAPMAHTBHI OTBETOB: 1)
SAJIAHUE 3 ; )5 3) 13 409

Ha PHUCYHKE IIPEACTABJICHA T'COMCTPHYCCKAA HJUIIOCTpAllsd KOMIUIEKCHOI'O 4YHMCIa 7 = x + ly
Torna TPUTOHOMETPUUCCKAsL (l)OpMa 3aI1iMCH 3TOro 4ucCijia UMECT BU

YA

1/2 z

0 V372 X
|OTBeT |
3AJIAHME 4

BekTop, COOTBETCTBYIOIIMH CyMME KOMIUICKCHBIX YHCeT , — |4/ y 7, =2 — 3; , n3006pasken
Ha PUCYHKE

BAPMAHTBEI OTBETOB: 1) 2)  3) 4).

33



2
1) 2) 3) 4)
y
r
> = NG >
-1 of x 0 T % 0 X 2 x
2
3AJIAHME 5
JlaHbl 2 KOMIUIEKCHBIX YKCNIA Z| U Z) .
YA y
+]
' e
zZ 2

1

Torma aprymenT npoussenenus arg(ziz2 ) (B rpamycax) paBeH

|OTBeT |

3AJJAHME 6
HaHH 2 KOMIUIEKCHBIX YUCIa Z 1 a

Z;

2 .
YA

0 X

YA

Torma apryment oTHomeHnus arg(z; / z; ) (B rpamycax) paBeH

|OTBeT

3AJAHUE 7

Haiitu Mmomyne KoMIUIeKCHOTO uncna Z , ecmu Imz =3, a argz = arcsin(3/5) .

|OTBeT |

3AIAHUE 8

JlaHO KOMILIEKCHOE YnuCino  z =2+, 5i. YCTAHOBUTE COOTBETCTBUE MEXK]Iy ONEPALUIMU HA/l

AAHHBIM YHUCJIOM U PE3YJIbTaTaMU HUX BBITIOJIHCHUS.

1 zZZz 2\_§i
2 z /\z 4
3 zZ+z 9
7 — —
T 2 a5,
3731
3AJAHUE 9
Haitv 3Hauerua KopHa 3 —1 . [ToKa3aTb MX HA KOMIMJIEKCHOW MIOCKOCTMN.
|OTBeT |
3AJIAHME 10
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2 2 2 N\
ITycts Z=\- + iL. Brruncnuth 1+ 1_2{)

2 2 L2 2
BAPUAHTBI OTBETOB: 1) -1  2) 1  3) 240 4) —2%.

3aganue Mo MaTeMaTH4YeCKOMY aAHAJIU3Y
1. Haiitu npousBogHyto )'x

a) y=arctg’ln X 0) y= ( \/x_)

X+
2

3
) X
B) smﬁxl—2y1)+ =Tx ) xX=e Ccost, y=e Ccost
2. Haitmn lim |~ —
xom  x o arctgx

\ ) 1

f ( x) =x2 b
3. [IpoBecTu MOTHOE UCCIIEOBAHUE U TOCTPOUTH Tpaduk 2
I. Bpruncautes npenemnsr:
n+l n—1 Sin 3x ctg7x
Llim 2% 2 fim 3 Gim(1-30)"
now 3 +5 0 1—¢ x40
2. BeraucanTs mpon3BOIHBIC:
h 1
L. y= Smcos ?Cx+ 2. y=arctg’ I + sin In 2x
D) _
A 2
_ xrTa _ 2 62
1. Hocrpouts rpaduk: > V=
x+2 é?
2. Haiiti ipegjenbl: +
(2 — n) - (1 + 2
)2
n
1) lim , 2)lim gh_‘" ﬁ
(L) L (2-n) e v+
2n* F 3\ ) 3
4
3) lim . v+
) | | 4) hmn(q’g +1 +—Wz)
n—®
w0\ 2n 41 ) (0, x<-n
3. HccnenoBath Ha HEMPEPBHIBHOCTH U BBHITTOIHUTH l _
YepTexK: y=4sin -1 <x<0
X,
[TE , x>0

2-0i1 cemecTp

3aiaHue MO MHTErpajam
BbluucauTh HeonpeaeleHHbIe HHTETPAJIbI

1 d [x-27dx ehcosxdx 4. IL 5. x cos
' I\2(364-*‘@ 2. 3xdx 3 x* —6x+ 18



6'-[2 +dx

x 6x+5

7. ]
1

1

Lo 8 7YY g 9] dx
_— —_— _—
X+ x +3 ' i-
B}:.I‘*II/ICJ'II/ITL onpeaejICHHbIC I/IHTeraJIE?
2 apx
ow
4

L]
10. J-Sll'l X

—
COS X

dx
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n.6
1. [ 3sin? x cos

dx 1 ¢ dx 6 dx
3.g(x “Detdx 4], 5.5

1
2. £

xdx 1 X 1l
0
21+ P Lx? +2x : s 7 +3
6. | 7. 3 8 2 Tax of ¥ ax  10.f mr&
e A e - ' A AW
L arctgx 1 Bx+5)E , X +1 0 . —
HecoOcTBeHHbIE HHTErPAJIbI v 2
1. VkaxuTe, Kakoi U3 HECOOCTBEHHBIX UHTErPAJIOB SABJISAETCSA CXOZFIIMMCS
© _xdx, *x°dx, * X dx. 2
N J N
1 1 1
2. BeluMCIuTh MHTErpajl, yCTAHOBUTD €r0 CXOJUMOCTh WIIH dx
PacxoIMMOCTh ) 5
o 14+ x
3. BBIYMCIMTL HHTETPAJl, yCTAHOBUTH €TO CXOAMMOCTh WJIM PACXOIMMOCTh | In xdx
1
. @ dx
4. BeraucianTs HECOOCTBEHHBII MHTETPal [, ., yCTAHOBHTH €r0 CXOAMMOCTD HIIA
o X
PacxoIUMOCTb. 1
dx
5. Boruncnuth HeCOOCTBEHHBIN MHTETpajl J. , » YCTAHOBUTB €r0 CXOJUMOCTD HJIN
-1
PacxoIUMOCTb. 1
dx
1. BbluMcanTb HECOOCTBEHHBIN MHTErpall ’[ ¥3 YCTaHOBUTB €r0 CXOAUMOCTb WJIN
PacxoIUMOCTb.
Bp1uncJuTh ABOMHbIEC HHTEIPAJIbI
Lo [[(x+5 D={(x,y)<x<1,0<y<1},
y)dxdy,
(D)
2 2
2. [[(10-x ~y D:{(x,y)‘lﬁxﬁlOSySZ}.
)dxdy,
(D)
300G+ D — MHO>X€CTBO TOYEK INIOCKOCTH, OTPaHUUEHHOE y=x, y=x.
y)dxdy,

(D)

4. [[ 4xydxdy,
(D)

x =1,
3x

y:x’ y:

5.1 (x? + y)dxdy,
(D)

IUHUAMH D — MHOKECTBO TOYEK ITIJIOCKOCTH,

OrpaHUYCHHOC JINHUAMUA

D — MHOX€ECTBO TOUYCK IJIOCKOCTH, OIrPaHUYCHHOC JIMHUAMU

y=x/2, y=2x, y=2/x(x>0).

Bpruncinth ABOMHBIE MHTETPabl, NEPEMAS K MOJIPHBIM KOOPAUHATAM

1. [[(4x* +4y?+
6)dxdy,

(D)

2. []3 £+
(D) (//2

20e D={(x,y):x*+y*<1}.

dxdy, 20e D={(x,y):x" +y? <4}

N3MeHuTh NOPSIIOK MHTETPUPOBAHMS B ABOMTHOM MHTETpaJIe

1x?

2 6-x 1 2-y
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1. i ({ (O +y?)dxdy , 2. ({dxsz(x, y)dy , 3. (f)dy\ff(x, y)dx .
X y
BBIUMCIHTE KPHUBOJIMHEHHbBIE HHTEIPATIBI

L] ydx + (x+y)dy, tne L - myranapaGoisl y=x> ¢ HalpaBJI€HUEM OT TOUKH
X

L
B(2;4) x Touke A(0;0) .
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2 o
2. { 2xydx — x°dy BJIOJIb OTPE3Ka MPSMOM, BBIXOIAIIEro U3 Havaia koopauHat O(0;0) u

3aKaHuMBarolerocs B Touke 4(2;1) .
2
3 £2xy di - x'dy BJIOJIb JIyT¥ apabonel ) = x* ¢ HavanbHOM 0(0;0) u xoneunot A(2;4)
TOYKAMH.

4. { 2xydx + x*dy BJ101b ToMaHoii OBA, 0(0;0), B(2;0) u A(2;1).
riue

5. Beraucauts paboTy F CUIOBOTO IOJISK BAOJIb IIyTH, 331aBAEMOI0 JIMHUEN [ = AB , eciu

KoOpauMHaThl cwiisl F (x*,2 + ), ypaBHenue kpuBoit [: y=x> -2, A(1,~1), B3,7).
6. Haiitu 06beM Tela, oJay4yeHHOro BpalieHneM Bokpyr ocu OY ¢urypsl, OrpaHi4eHHOMN JIH-
HusmMu y=x°, y=1, x=0.
7. Haiftu o0beM Tena, Mojiy4eHHOTO BpalleHueM BOKpyr oc OX (urypbl, orpaHI4eHHON JIH-
HUAMH Yy =X, ) =x.
8. Haiitu miomazas GpUryphl, OrpaHUYEHHON JIUHUAMH Y =X°, y=—-X + 2

@DYHKIHMH HECKOJbKHX NepeMeHHbIX

o 'y =7 !
Haiitu yacTHbIe IPOM3BOHBIE BTOPOTO NOpsIKa, yoeauTbes, uro Z X Y yx

T, 2.z=cos(x¥ —2xy), 3.z=: y , 4 z=In(xy-x*), S.z=—
Y 2 Xy

l.z= ¢ - ¥ +3y?

N

6. z=ctg2x +3y), 7. z=sin(x’y), 8.Z=€x/y,; 9. z=xcos’y, 10. z=y?*sin’x.

Haiitu rpaguent Gynkimu z = f(x,y) BTOuke Mo (X%, Vo)

2 ) xt +3y?
1. zl)é—_ , Mﬁ_(4’6) o g = . Mo(1,-1); z, Mo(2,-2);
¥ 4xy z= E
4, z=x -3y*x, M32). 3.
0
HccnenoBaTh Ha SKCTPEMYM (PYHKIIHIO
l. z=xX*-x+y*+2y, z=2 +xy—x+y?,
z=x -3x+3y*+4y,
2.
— 2 _ _ 2
3. z=x-2x+4y-y-, Mo psitam
5.z=x"+y* +4xy.
HCCJ‘IGI{OB&TB Ha CXOJUMOCTH PSIJIbI
sin’n © ]—sinn ® p-13 *pn+5 ® (5\
Ly L, 2y 5, 3y, 4. 5.2\n+3|_|,
n= n= + 2n n= +10 n 5 n= 7

L () 2 ant =3 2 In* 3n oY

6. Yoo~ | 7.3 |, 8. X , 9. X , 10. ¥
- —_—
n=11 =\ 5n+4 ) w=14n +3 =1 1 n=1(n+1)In (n+1)
BBIHCHHTL CXOIHUTCS JIH a0COJIIOTHO, YCIOBHO HITH acxo;:[mca}f 1
Ly GV = (-1) = (1) (n+2) )’ = (1)
. n 5 2.2 s 3. z R 4, 5. z.

39

~ s o)

- +



n=1  5Sn

n=1
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3. HaliTu uHTEpBaN CXOIUMOCTH Psifia M UCCIEA0BATh €0 MOBEICHUE Ha KOHI[aX MHTEpBajia
o0

n (xY)
CXOIUMOCTH > .
=11+ 1K 2 }
v 1
4. PaznoxuTh B psn Teitnopa mo creneHs M x fx)=
, UCTIONB3Ys
(GyHKLHUIO 2 — 5y 4

6
TFOTOBOE Pa3JI0KECHHE.

5. Paznoxuts B psin Teinopa no crenensam (x — 1t/ 2) f(x)=cosx,
(GYHKITUIO UCTIONB3YSI TOTOBOE Paslio’KEHUE.

3-uii cemecTp
TecToBoe€ 3a7aHUe 110 00LIKHOBEHHBIM IH({depeHInATbHBIM YPABHEHUAM

3AIAHME 1.
Y cTaHOBUTE COOTBETCTBUE MEXIY HOMEPOM YPAaBHEHUS U €TI0 TUIIOM

1) x'+2y=x"sin2x 2) (1+ »* sin 2x)dx —2ycos’ xdy=0
R
i I R
2x + +
X 2¢ 2
- YpaBHEHHE C Pa3eIAOIMMKCS IEPEMEHHBIMU, v

[

nuHenHoe auddepeHmaib HOe YpaBHEHUE,
ypaBHEHHE B TOJHBIX Au(depeHnnanax,

- ypaBHeHue bepHymn,

- ypaBHEHHUE, PUBOISAIIEECS K OJHOPOIHOMY.
3AJTAHME 2.

Jlano ypaBHeHue mepsoro mopsika (5xy° + x’)dx — (V' —5x*y)dy =0 B dopme, conepxamieit
nuddepenimanst. [IpuBeanTe €ro K BUy, pasperieHHOMY OTHOCUTEIBHO POU3BOIHOM.

|OTBeT

3AJIAHUE 3.
Jano nuddepennmansroe ypapuenue ' = (2k +3)x*, torma gyskuus y = 2x° ABIAETCS €T0
pelieHrueM npu k, paBHOM:

|OTBeT

3AJAHUE 4.

2 f—
%61111/1171 unTerpan auddepeHnuansHoro ypapaeaus dy= HMEET BU

|OTBeT

3AIAHHME 5.
VYKakure MHTErpalbHyI0 KpUBYIO pemieHus 3agaun Komm it o6bikHOBeHHOro auddepenuu-

anmpHOTO ypaBHeHus x)' =y—1; p(1)=2.

A
Y A .
B
: C
" b
A VR A
0 X
‘1
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BAPUAHTbBI OTBETOB: DA 2)B 3)C 4
D.
3ATIAHHUE 6.

Hano nuddepeHnanpHoe ypaBHEHHE BTOPOTo MOpsIKa
YpaBHEHHsI UMEET BU/]

y' =x" +x. Toraa obiee perieHue
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BAPUAHTBI OTBETOB: . |
)y=_x"+ xX+Cx+C 2)y=_x'+ X¥+Cx+C

1 :\i 1 2 12 6 1 2
3) y=_ ¥+ X +Cx+C 4)y=6x'+2x +C x.
24 3 b 1
3AJIAHUME 7.
Pemrenue 3amaun Komu ' = 2x +1, y(0)=y'(0)=0 HUMeEET BH/I
BAPUAHTBI OTBETOB:
X3, © X3 o, X3
Dy=_ +x 2)y=",% 3y="+x 4Hy= -x
3 3 2 6
3AJIAHUE 8.

Hano nuddepennmansaoe ypapHeHue BToporo nopsinka 2xy’ — ' =0,  torpa ero obmee pete-
HHE UMCET BHJI:

|OTBeT

3ATAHHUE 9.
Hano muddepeHnnanbHOe YypaBHEHHE BTOPOTO MOPSAIKa

pelIeHre UMEET BHT
BAPUAHTBI OTBETOB: 1) y=0.25C,sind4x+C, 2)y=-C cosdx+ C,

y'ctg 4x +4y' =0, Torma ero ooriee

3)y=C1sin4x+C2 4)y=—Clsin4x+C2.
3AIAHUE 10.
KopHH XapaKTepUCTHYECKOTO ypaBHEHUs paBHbl ki =k =—1,  ks4 =22, torma dynna-

MEHTaJIbHAsl CUCTEMA PEHICHUI JTUHEHHOTro 0THOPOAHOrO Au(depeHInaIbHOr0 ypaBHEHUS C
MOCTOSTHHBIMU K03(ppHrimeHTamMu OyZeT UMETh BUJI

BAPUAHTBLI OTBETOB:
Dn=e, y =e, y3 =c0S Y4 =sin 3x
2) m=e’ y=e™, 3x, 3

o _ e3x y4 =€
’ yp=er,  3Te :
3) y=é, V3 = cos 3x, V4 = —sin 3x
4) Y= e , V= xe , V3= er , Vi = 672)(
3AJIAHME 11.

KopHu xapakTepucTUYecKoro ypaBHEHUs paBHbl ki =k, =5, ki4 =51 i. Torma obuiee pere-

HUE JIMHEHHOr0 OJHOPOAHOIO AU(GEepeHIInaTIbHOr0 YPaBHEHHS ¢ IOCTOSIHHBIMU KOA(pGUITUEH-
TaMH OyJIeT UMETh BH/I:

|OTBeT
3AJAHME 12.
W3BectHa pyHImaMeHTaIbHAS CUCTEMA PELIICHUH OTHOPOIHOTO JIMHEHHOTO A depeHIInaibHOTO
YpaBHEHUS: =1, =x, y3=x. Toria4acTHOE pelIeHHE yPABHEHHUS, YIOBIETBOPAIOIIEE
N Y2

HavasbHBIM yenoBusiM  y(0) =2, y'(0)=-1,

3'(0) = =2, pasHo:

BAPUAHTBLI OTBETOB:
1) y=2+x-x 2) y=2-x-2% 3)y=2-x-x 4)y=2-x-0,5x"
3AJIAHME 13.

@Oyukiusts  y = C e’ + C,xe' aBnsieTcs 00IUM pellieHreM JIMHEHHOT0 0JHOpOoAHOTO Audde-
PEHIMAIBHOTO YPAaBHEHUS C IOCTOSIHHBIMU KO3 (ULIMEHTaMH, TOT/Ia €T0 XapaKTepUCTHUECKOe
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YpaBHEHUE UMEET BU/I
BAPUAHTBI OTBETOB:
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) k2-1=0 2) k -k
3AJAHUE 14.

Oo6rmiee perenue quddepeHnuansuoro ypapienus ) +4 )"+ 3y =0 wumeer BUx

=0 3) k2+42k+1=0 4) k*-2k+1=0.

|OTBeT

3AJIAHHME 15.
YacTHOMY  peLICHUIO

JINHEMHOTO  HEOJHOPOJHOIO

TuddepeHIranbHOro

y' —3y"+ 2 y=2x—1 no Buy €ro npaBoi 4aCcTH COOTBETCTBYET
¢ynkuus BAPUAHTBI OTBETOB:

) po=AX*+Bx 2) y.=
3AJIAHUE 16.

Ax+B  3) yo=Ax 4) y.=A* +Bx+C. .

ypaBHEHHS

Jlano nuHeitHOe HeoHOpoaAHOe nuddepeHIalIbHOe YpaBHEHHE ¢ MOCTOSHHBIMU K03 uieH-

tamu 2 )’ + ' + 2 y = xe* sin 2x. 3anucaTh BUJ YaCTHOTO PEUICHUS C HEONPEICICHHBIMH KOJ(-

dbunmreHTamMu

|OTBeT |

3AJAHUE 17.

JlaHo nuHeiHOe HeoaHOpoHOoe AuddepeHnaibHoe ypaBHEHHE C NOCTOSHHBIMU KO3 uUIeH-

tamu ' + 4 y = 2ctg 2x. B xakoM Buze ClelyeT MCKaTh YaCTHOE PEIICHUE HEOTHOPOIHOIO
yYpaBHEHMsI METOJJOM BapHalliK IPOU3BOJIBHBIX IOCTOSHHBIX 7

1(3)=9/2

3
X

|OTBeT
3ATAHME 18.
Pemenne kpaeBoii V' =2x+1, 0<x< v(0) =
33729l UMEET BH/T 3, 1,
x3
2

BAPUAHTBI OTBETOB: n,yz?;+§f—3x+1 2 y=—

X3 X2 32
y="+ _ ___x+Il 4)y—x_+x_+0_x+1.

3 2 3 3 2 3
3AJIAHME 19.

—3x +1

Jano muddepenuuansioe ypasaenne V' = y° + 2x u HauanbHoe ycaoue 1(0) = 1. Torma

IIEPp- BbIC TPH YWICHA PA3JIOKCHUSA €TI0 PCIICHUS B CTCIICHHOM pAA UMCHOT BUJ

BAPUAHTBI OTBETOB:

1) I+x+5x 2) 1+ x+0,25x 3) I+x+0,5¢

3AJIAHME 20.

Ob6mee pemenne cucteMsl TUddepeHnnanbHbIX ypaBHEHHI (j; Y 1_' 3 ;J’i )

HMEET BU

BAPUAHTBI OTBETOB:
b2 =2C1 e +Ce™,

1) C -Ce

[y=Ce>+ Ce™,
H 1 —2x —3x

12

2) y=-C —-Ce
e

| 2

2 7 1
4 oo vc e,
1 2
4) {l/]___zc 2x +C€_3x.

4)

2

1

1+ x +2,5x%

2
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| 2 7 1 2 | » 7 1 2
" * 3 | 3

TecToBoe 3a1aHNe 110 TEOPHH BEPOSITHOCTEH M MATEMATHYECKOI CTATHCTHKE
3AIAHHME 1
KonndectBo crocoboB pacrnpeneneHus TpeX MPH30BBIX MECT B OJUMIIMAJIE 110 TEOPUH BEPOAT-
HocTer cpenu 10 y4aCTHUKOB PaBHO
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BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3ATAHHME 2

W3 ypHBI, B KOTOPO#l HaxosaTca 6 OebIX U 4 YepHBIX I1apa, U3BJIEKAIOT HayAady 2 miapa. Toraa
BEPOSATHOCTh TOTO, 4TO 00a 1mapa Oy ayT OeabIMu, paBHA

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

3AJAHHME 3
B xpyr paauyca R OpoueHa Touka. Torja BEposITHOCTh TOTO, YTO OHA IMOMAJET B 3aIUTPUXO-

BaHHYIO 00J1aCTh, paBHA

<Y

BAPUAHTBI OTBETOB: 1)1/2 2)1/3  3)1/4 4)1/6.
3A/IAHHUE 4
HecoBmectHbie coObiTHst A, B,C He 00pa3yoT MOJHYO TPYIITY COOBITH, €M HX BEPOSTHO-
CTU PaBHBIL:
1) P(A)=2/3,P(B)=1/6,P(C)=1/ 2) P(A)=1/3,PB)=1/2,P(C)=1/6
6
3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4) P(A)=1/4,PB)=1/3, P(C)=5/12.
BAPUAHTBI OTBETOB: 1) 2) 3) 4.
3AJIAHME 5 OHETE SBJIS-
Bpocatot 2 monetsl. CoObiTus: 4 - Tep0 Ha nepBoil MOHeTe, B- nudpa Ha BTOPOH M
I0TCS:
BAPUAHTbBI OTBETOB: 1) HECOBMECTHBIMH ~ 2) COBMECTHBIMHU
3) He3aBUCUMBIMU  4) 3aBUCHUMBIMH.

3AJIAHME 6 BeTa Ha 3
Sonpsa parsa 20 Borpocos mporpamMmel 13 30. Toria BepoATHOCTb HPABHILHOTO
BAPHUAHTBI OTBETOB: 1) 57/ 2) 8/27 3)19/75 4)146/

203 203.

3AJIAHHUE 7

B niepBoii ypHe 6 GenbIx 1 8 4epHBIX MIApOB, BO BTOPOH 7 OenbIx U 3 uepHbIX mapa. M3 Haynady
B3SITOM ypHBI BBIHYT OAMH 11ap. Torna BEposITHOCTb TOTO, YTO ATOT LIAp OKaXKeTcs OesbIM, paBHA

|OTBeT | |
3AJIAHME 8

CoObITHE A MOXKET HACTYIUTh JIUIIb TIPU YCIOBUU MOSBIEHUS OJHOTO U3 2-X HECOBMECTHBIX
coObTuii B, m B,, oOpasyromux nonHyro rpymmy. M3sectHel BeposTHocTs P(B))=2/3 u
ycnoBHble BepositHocTu Py (4)=1/3, Ps (A)=2/5. Toraa BeposTHOCTb COOBITHSA A pasna

1 2

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

3AJIAHME 9
,HI/ICerTHaH cnyqaﬁHaﬂ BCJIMYHMHA 3a/laHa 3aKOHOM pacClpCACICHUA BepOHTHOCTeﬁ
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X 1 3 5
P 0,1 0,3 0,6

Torna eé GpyHKIMS pacupenenecHus F (x) nmeer Bun

BEPOATHOCTEMN

BAPUAHTBI OTBETOB:
(O npu x<1 [0,1 npu x<1
0, mpu 1<x<3 04 npu 1<x<3
3 2) F(x)=}

1) F(x)= npu 3<x< [l mpu 3<x<5
| npu 3 | 0 mpu x>5

0.6 x>5
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(O npu x<1 [0 npu x<1
0

1
_J 7 mpu 1<x<3 0,1 mpu 1<x<3
3) F(-x)_<|0,4 npu §<XS 4) F(X):%|O’3 npu <x<5
|[1 npu  x>5 |[0,6 npu x>5.

3ATAHHME 10
HenpepbiBHast cinyvaiiHas BeJIWYMHA 33]aHa UHTErpaJibHON (DyHKIMEH

[O npu x<0,
pacupesencHus BepositHocteit [ (X) = { X/ npu 0<x<3,
9 npu x>3.
|
Ll

Torma mnoTHOCTH BeposTHOCTEH f (X) MMeeT BuA

|OTBeT
3AJIAHHUE 11
I'paduk mmoTHOCTH BeposITHOCTEH f(X) TOKa3aH Ha pucyHke. Toraa 3HaueHue d
f(x)A

a
0 2a X

paBHO

BAPUAHTBI OTBETOB: 1)0,5 2) 1 3) 2 4)2.

3AJTAHHME 12

JluckpeTrHas ciaydaliHas BEJIMYMHA 33/1aHa 3aKOHOM PaCIIpECIICHNs BEPOSITHOCTEN

X 0 1

P 0,2 0,3 0,5
Torga e€ MaTeMaTUYECKOE OKUJIAHUE U JUCIIEPCHS PABHBI

|OTBeT

3AJAHMUE 13

BepositHocTs mosiBiieHust coobitusi 4 B 30 HE3aBUCUMBIX MCIBITAHUSIX, TPOBOJIUMBIX 1O CXEME
bepuymmm, pasna 0,6. Torma qucnepcus yncia MOsSBISHUI 3TOTO COOBITHS paBHA

BAPUAHTBI OTBETOB: 1) 0,24 2) 18 3)7,2 4) 12.

3AJIAHUE 14

HenpepriBHas citydaiiHasi BeIMYMHA paclpe/iesieHa paBHOMEepHO Ha uHTepBaie (6, 10). Toraa eé
MAaTEMaTUYECKOE OKUIAHUE U JUCIIEPCHS] COOTBETCTBEHHO PaBHbI

|OTBeT |

3AJJAHUE 15

HenpepbiBHas cinydaitHas BenuurHa X MOJYMHEHA HOPMAJIIBHOMY 3aKOHY PacCIpeleieHUs C Ma-
temartuueckum oxuganueM M ( X ) = a = 20. BeposatHocTh €€ momaganusi B untepBan (20, 25)
paBHa 0,4. Torna BeposaTHOCTH e€ monaganus B uHTepBan (15, 20) paBHa

|OTBeT

3AJIAHHUE 16
CraTucTrueckoe pacrpeeieHe BRIOOPKU UMEET BH/T
2 4 5 8

Xi
n 2 5 7 6
Torga oTHOCUTENbHAsA YAaCTOTA BapuaHThl X =4 paBHa
|OTBeT
3AJAHUE 17

ITo BeIOOpKE 0OBeMa n = 100 mOCTpoeHa THCTOrpaMmMa 4acToT.
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4 8 12 16
Torz[a 3HA4YCHUEC a PAaBHO:

|OTBeT

3AJJAHHUE 18
W3BecTHO cTaTucTUYECKOE pacnpesiesieHue BEIOOPKH
Xi 6 7 10 12 13

Torna e€ BEIOOpOYHAs cpeHsAs X paBHA

|OTBeT |

3AJIAHHUE 19
Jlana BeiOOpka oObema 7. Ecnmu Kakaplil 2IeMEHT BBIOOPKH YMEHBIINTH B TPU pa3a, TO BBIOO-

pounas cpeauss Xq -
BAPUAHTBI OTBETOB: 1) He usmeHurcs 2) ymeHbLIHUTCA B 3 pas3a
3) yBenuuuted B 3 paza  4) ymeHbIIUTCA B 9 pas.
3AIAHHME 20
Mopga M o u menuana m. BapHALMOHHOTO psja
X 12 13 15 16 18 20
n; 4 9 18 14 11 5

paBHBI

|OTBeT

3AJIAHHME 21
Bri6opounas cpeHsis Asl JAHHOTO CTaTUCTUYECKOTO pacipeiesieHus: BHIOOPKU
: 2 4 5 8 10
Xi

o A 7 14 8 7

paBHa x; = 6. Tora Beibopounas aucnepcus D, paBHa

BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJJAHUE 22

Haiiti noBepuTenbHbIi MHTEpBaAI AJIs OLEHKHU ¢ HaAeKHOCThIO ¥ = 0,95 Hens3BecTHOro mMarema-
TUYECKOTO 0XKMIAaHUS HOPMAJIBHO PACIPEAEICHHOIO NIPU3HaKa X IreHepaabHOW COBOKYITHOCTH
Xo , €CIIM U3BECTHBI 00BeM BrIOGOPKH 71 = 30, BEIOOpOUHAs CpelHsist x, = 2500, cpeiHee KBajpa-

TUYECKOE OTKIIOHEHHE TeHEepaIbHOM COBOKYNMHOCTH G = 100, KBaHTWJIb HOPMAJILHOTO pacIpeie-
jnenus t = 2,58.

|OTBeT |

3AIAHHME 23
[Ipu mocTpoeHun ypaBHEHUs TUHEHHOU perpeccun ¥ Ha X : y = ax + b TONXyYeHBI CIeayIONHe

pesynbratel: 1, =0,5, 6, =2, 6, =1,1. Torma BeIOOpOuHBIA KOdpduIMEHT perpeccuu OyxaeT

paBeH
BAPHUAHTBI OTBETOB: 1)0,55 2) 1,1 3) 0,22 4) 0,275.
3AJJAHUE 24
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BribopouHoe ypaBHeHHe JTHMHEHHOU perpeccuu Y Ha X umeeT BUI:
POYHBII KO DUIMEHT KOPPETSALHUN MOXKET ObITh paBeH

BAPUAHTBI OTBETOB: 1) 0,6 2) -0,6 3) -2  4) -3.
3AJJAHUE 25

Ecnu ocHoBHas runoresa nmeet Bun Hp : a = 16, ToO KOHKypHpYIOIIeiH OyIeT Tumnoresa:
BAPUAHTBI OTBETOB: 1) g ,< 2) Hi: a<16
3 16 4 Hi: a>l4,

H a>

: 16

y=2x—3. Torna BeiOO-

OneHKa «OTJIIMYHO» BBICTABIIAETCS CTYAEHTY 3a 95 — 100% npaBUIIBHBIX OTBETOB,
OLIEHKA «XOpOLIO» - 32 HE MeHee 75% NpaBUIIbHBIX OTBETOB;

OLICHKA «YJIOBJIETBOPUTEIBHO» - 32 HE MeHee 50-60% mpaBUIbHBIX OTBETOB;
OLICHKA «HEYJIOBJIETBOPUTEIBHO» - 3a MeHee 50 % MpaBUIBHBIX OTBETOB.

Kommiiekt Bonnpocos (YO)
JUHEWHAS U BEKTOPHASI AJITEBPA

Matpulibl, TUIIBI MATPHIL.

Onepanuu ¢ MaTpuLiaMH, UX CBOWCTBA.

YMHOK€EHUE NPSIMOYTOJIbHBIX MaTPHLI.

Martpuunast opMa 3aITUCU CUCTEMBI JIMHEWHBIX aJIreOpandecKnX ypaBHEHUH.

Omnpenenureny U UX CBONCTBA.

[Tonsatue onpeaenuresns. MUHOPBI U anredpanyeckue JOMOJTHEHHUS.

CucTeMbl TMHEHHBIX aNreOpandyecKkux ypaBHEHUH, OCHOBHBIE TIOHATHS U ONIPEICIICHHS.

[TpaBuno Kpamepa penienusi cucteM JIMHEHMHBIX YPaBHEHUM.

9. OOpatHas MaTpuIa U €€ BHIYUCIICHUE. Y CIIOBUE CYIIECTBOBAHHS OOPATHOIN MaTpPHUIIBL.

10. Pemenue cucreM TMHEHHBIX alreOpandeckux ypaBHEHUH MEeTO/IoM 00paTHOW MaTpHIIbI.

11. Meton I'aycca pemieHust CHCTEM JTMHENHBIX YPaBHEHUN.

12. Pemienne npon3BOJIbHBIX CUCTEM JIMHEWHBIX ypaBHEeHUI MeTooM ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanemnm.

14. OgHOpOHBIE CUCTEMBI JIMHEWHBIX ypaBHEHNI. KpuTepuil cyliecTBOBaHNs HETPUBHAIBHBIX
peneHui.

15. IloHaTHE BEKTOpa U IMHENHBIE ONIEpallUU HaJl BEKTOPaMH, CBOMCTBA OIIEPALIAH.

16. JluneitHast KOMOWHAIIAS BEKTOPOB.

17. JIunelinas HE3aBUCUMOCTD U JIMHEWHAs 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOPOB. Kpurepnii
JIMHENHOMN 3aBUCUMOCTH.

18. ITonstue 6a3uca. Koopaunartel BekTopa.

19. OproHopmupoBaHHbIl 0a3uc. Pa3noxeHue BekTopa Mo BeKTopam O6asuca.

20. YnopspoueHHas TpOlKa BEKTOPOB.

21. CxansipHO€, BEKTOPHOE W CMEIIAHHOE MPOM3BEICHNE BEKTOPOB B OPTOHOPMUPOBAHHOM Oa-
3HCE.

22.YcnoBust OpTOrOHaJIBHOCTH, KOJUJIMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiHbIE IPOCTPAHCTBA.

24. Martpwuiia nepexojia oT 6a3uca Kk 0asmucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHHS MATPHUIIBL.

XN R

51



=

.°\

11.

12.

13.

14.
15.

16.

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

23.
24.

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

31.
32.

1.

MATEMATHUYECKHA AHAJINA3

[lonsiTve epeMeHHOM BEIMYMHBI U 001aCTH €€ U3MEHEHUSI.

HOHATHE (QYHKIIMOHATBHON 3aBUCUMOCTH, KJIaccu(uKaus QyHKIUI.

Omnpenenenye U TUMBI YUCIOBON MOCIEI0BATEIbHOCTH.

ITpenen uncnoBoil mocae10BaTENbHOCTH. ApH(PMETHUECKHE ONlepalluy HaJ| OCIe10BaTEeb-
HOCTSIMH.

VYciioBHs CyIIECTBOBAHUS KOHEYHOTO MpeJesia YHUCIOBOW IMOCIEI0BATEIbHOCTH (TEOPEMBbI
Komu u Beitepmtpacca).

Bropoii 3aMeuaTenbHbIN Ipenel.

[penen pynkuuu. Onpenenenus. ['eomeTpruyeckas HHTEpIpETALIUs OHITHUS TIpeea
¢yHkunu. CBOKCTBA MPENeNoB.

beckoneyHo maibie, 0€CKOHEYHO OObIIHE (HYyHKIHH.

IlepBblii 3aMeUYaTeNIbHBIN IPEACIL.

. beckoHeuHo Maible BEJIWYMHBI. DKBUBAJICHTHBIE OCCKOHEYHO MAJIbIe M MX HCIIOJb30BaHHE

IpY BBIYUCICHUU IpesienoB. Ta0nuia S5KBUBAIEHTHBIX O€CKOHEYHO MaJIbIX.
HenpepeiBHOCTh yHKIIMM B TOYKE M Ha mpoMexyTke. OqHocTopoHHHE nipenensl. Kimaccu-
¢dukanus Touek pa3pbiBa rpaduka.

CpoticTBa (QyHKIMIA, HETIPEPHIBHBIX Ha OTpe3ke (Teopembl Beliepmpacca, bombsiiano — Ko-
IIIH).

[IpousBonnas. ['eomerprueckuii n Gu3MUECKUil cMBICT TTpon3BoIHON. KacaTenpHas u HOp-
MaJIb K IJIOCKOM KPHUBOM.

Tabnuiia MpPOU3BOHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHIA.

CBsI3b MEX 1y CYIIECTBOBAHUEM MPOU3BOJHOM (YHKIIMU B TOUKE U HEMIPEPBIBHOCTHIO (PyHK-
[IUH B TOH K€ TOUKE.

[IpousBoHas cymMMBbl, IpOU3BEAEHUs, YacTHOTO. [Ipon3BoHAas ClI0KHOM 1 00paTHON PyHK-
1105078

[TpousBogHas napaMeTpUyeCcKu 3aJaHHON (DYHKIMU.

[IpousBonHas pyHKIUY, 3a1aHHOM HESBHO.

JuddepenurpoBanue caoxKHON MOKa3aTeIbHOW QyHKIUH.

Huddepenumpyemocts. Juddepennman. ['eomerpuueckuii cmpicn nuddepennuana.
[TpousBonHbie U TUdGepeHIaIbl BEICIINX TOPSIKOB.

OcHoBHBIE TeopeMbl AuddepeHnnanpbHoro ucuncienus (teopema depma, Teopema Poss,
teopema Jlarpanxa, Teopema Komm).

[IpaBuito Jlonurans.

Mmnorounen Teinopa u ero cpoiictBa. @opmyna Teitnopa. OctaTo4HbI YjIeH (OPMYIIBI
Teiinopa B opme Jlarpamxa u [1eano.

AcuMnToTsl rpaduka GyHKIUH.

OkcrpemyM. Heobxonnmoe yciaoBue 3kcTpemMyma.

JloctaTouHbIE YCIIOBUS AKCTPEMYyMa.

JloctarouHoe yciaoBue Bo3pacTanus (yObiBaHUs) (DyHKITHH.

Haubounbiiee n HanMeHbIee 3HaUeHUS (PYHKIIMH HA OTPE3Ke.

BeInyki10cTh, BOTHYTOCTh, TOUKa nepernda. JloctarouHoe yciaoBHe BOTHYTOCTH (BBIITYKIJIO-
CTH).

Heob6xonumoe ycnoBue Touku neperuda. /locratounoe ycnoBue neperuoa.

OO0mrast cxema OCTPOCHUS U MCCIIEIOBaHUs TpaduKa QyHKIIUH.

OYHKIUU HECKOJBKUX IEPEMEHHbIX

OmnpeneneHne U reOMeTpUUECKU CMBICT (DYHKIIHU JBYX NEPEMEHHBIX.

2. JIuHuu ypoBHS QYHKIUH JIBYX IE€PEMEHHBIX.
3. YacTHble IpOU3BOAHBIE (DYHKIIMHM HECKOJIBKUX NIEPEMEHHBIX, UX T€OMETPUUECKUIT CMBICT
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9.

@DyHKIMM HECKOJIBKUX MEPEMEHHBIX, MOHATHE MMOJHOrOo AuddepeHnnana.
JMuddepenunpoBanue ca0XKHbIX QYHKIUI HECKOJIBKUX MEPEMEHHbIX.

[Tpon3BoiHBIE BBICHIMX MOPSIKOB (PYHKIIUN HECKOJIBKUX NepeMeHHbIX. CMeIIaHHbIe TPOU3-
BoJiHbIE. Teopema IlIBapua.

[Tpon3BoHas GYHKLIMU HECKOJIBKUX MIEPEMEHHBIX 110 HAIIPABICHUIO.

ITpon3BoaHas 1O HAPABJIEHUIO U TPAJAUEHT CKAJISPHOTO MOJIS.

DKCTpeMyM (YHKIIUN HECKOJIBKHUX IMEPEMEHHBIX.

. Heobxonumoe u 1octaToyHOE YCIOBUS 3KCTpeMyMa (PyHKIMH JBYX MEPEMEHHBIX.

HUHTEI'PAJIBHOE MCUYUCJIEHUE

ITepBooOpasHas, HeonpeaeneHHbIH nHTerpai. Ta0na1uia OCHOBHBIX UHTEIPAJIOB.
3aMeHa epeMEeHHOI 1 MHTErpUPOBAHUE 10 YaCTSIM B HEONPEIEICHHOM UHTErpaJe.
WHTerpupoBaHue ¢ HOMOIIBIO OABEAECHU 101 3HaK AuddepeHnnana.
HHTerpupoBanie panroHaIbHBIX IpOOeH.

HHTerpupoBaHue 1o 4acTaM U 3aMEHA IEPEMEHHON B OIIPENIEIICHHOM HUHTETpalle.
HHTerpupoBaHie TPUTOHOMETPUYECKIX (D)YHKIUH, OCHOBHBIE IPUEMBI.
WHTerpupoBaHie UppallMOHAIBHBIX (QYHKLUH.

YHuBepcanbHas TPUTOHOMETPUYECKAs MTOACTAHOBKA.

Onpenenennslii uHTErpan u ero cpoiicrea. ®opmyna Hetorona — JleitOnuma.

. [TputoskeHusT OTpeICIEHHOT0 HHTErpajia K PENICHHIO TeOMETPUICCKIX U (PU3HYECKUX 3a/1a4.
. Beruncienue mioniazei ¢ noMonb0 ONpeieIEHHOTO HHTEerpaa.
. Beruucnenue momaay v IJIMHBI KPUBOM, 3a/IaHHON YPaBHEHUSIMU B ITapaMeTpuiecKoit ¢hop-

MC€.

Brrunciaenue Iiomaau KpHBOJ’IHHGﬁHOFO CCKTOpPAa B IMOJIAAPHBIX KOOpAWHATAX.

Brerancnenue HJIOIH&I[Cﬁ B IPAMOYTOJIBHBIX W TMOJIAPHBIX KOOpAWMHATAX C IMOMOLIBIO OIIpe-
JACJICHHOI'O MHTCTrpajia.

Brramcnenue JJIMHBI AYTU ¢ TOMOIIBIO OIIPCACIICHHOIO HMHTCTpaia.

. Beruncnenue 1MHbI 1yTy KpUBOH, 3aJaHHOM MapaMEeTPUYECKH.
17.
18.
19.

Brruncnenue o6beMa Tenna BpalleHus ¢ IOMOIIbIO ONPEIEIEHHOI0 HHTETpaa.

Brruncnenue miomaay noBEpXHOCTH TENA BPAIICHHUS.

HecoOcTBeHHbIE HHTETpaJIbl IEPBOTO M BTOPOro Tuna. [IoHATHS cX0AMMOCTH U PacXxoIuMo-

CTH HECOOCTBEHHOI'O UHTErpaa.

HecoOcTBeHHbIE HHTETpaNbl OT Pa3pbIBHBIX (DYHKIMH.

KpaTHble, KpHBOJIMHEIHbIE, IOBEPXHOCTHBIC HHTEIPAJIbI,

JIBOMHOI MHTETpaI, OIIPEIEIIEHNE U CBOKCTBA.

[IpaBuna BerYMCIEHUS IBOMHOIO MHTErpaa.

Hexotopsle nmpunoxeHus ABOWHOIO HHTErpana (K BBIYMCICHHUIO TUIoIaael, 00beMOB, CTa-
TUYECKMX MOMEHTOB, MOMEHTOB UHEPLIMU, KOOPAUHAT LIEHTPA TSHKECTH.

TpolHOM UHTETpa, ONpECIICHUE U CBOUCTBA.

KpuBonuHelHbIl UHTETpaj EpBOro THUIIA .

KpuBosmHENHHBIN HHTETpa BTOPOrO THIIA.

Heo6xonumoe u 10cTaTOYHOE YCIOBUS HE3aBUCUMOCTH KPUBOJIIMHEHHOTO HHTErpaia ot
IIy- TH UHTETPUPOBAHMUSL.

®opmyna ['puna.

[loBepXHOCTHBII MHTErpaj MEPBOTO THIIA.

10. OneMeHTHI TCOpPHUH I10JI, HOBerHOCTHBII/I HUHTCTpaJl BTOPOro THUIIA.

PSIJTBI

1. Yucnosbie mosoKUTENIbHBIC PsAAbL. [IoHsATHE CyMMBI OeCKOHEUHOTO psifa. Cxomsuiecs u

PaCXOMASIIUECS PSIBI.
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10.

11.

12.

13.

14.

15.

16.

17.

Heo0xonumblii pu3HaK CXOAUMOCTH, TEOPEMbI CPAaBHEHHUS.

[Tpusnaku lanam6epa u Ko, HHTErpaabHbI MPU3HAK.

3HaKoONepEeMEHHbIE Psi/ibl, A0COJIIOTHAS M YCIOBHASL CXOAUMOCTb.

Teopema JleitbHMIIa 0 CXOIUMOCTH 3HAKOUYEPETYIOIIUXCS PSJIOB.

@OyHKIMOHAIbHBIE PSIJIbl, pPABHOMEPHAs CXOAUMOCTb, MpU3HaK Beilepmirpacca.
Crenennsle psizibl, TeopeMa AOers, HHTepBall U panyc CXOAUMOCTH CTEIIEHHOTO psja.
Psin Teiinopa. YcnoBus paznoxumMocTl GyHKIUU B psaa Teinopa.

Paznoxenue B psag Teitnopa HEKOTOPBIX (PyHKIMI (TaOIUYHBIE Pa3I0KEHUA).

. Ilpumenenue psana Teiinopa Kk npUOIMKEHHBIM BBIYHCIECHUSIM.

OBBIKHOBEHHBIE TUO®EPEHIIUAJIBHBIE YPABHEHUA

OcHOBHBIE TIOHATHSI TEOPHH OOBIKHOBEHHBIX NU((epeHnalbHbIX YpaBHEHH MEPBOTO MO-
pAIKa: OIpeneicHHe OOBIKHOBEHHOTO IU(GEpPCHINATHHOIO ypaBHEHUS, (OPMBI 3aIllUCH
OOBIKHOBEHHOTO AH(PPEpEeHIINATHHOTO ypaBHEHUsI MEPBOTO MOPsAKA, MOHATHS OOLIEro u
YaCTHOTO PEIICHUN, OOIIEro U YaCTHOTO HMHTETPAJIOB.

[TocranoBka 3amaun Komm mis quddepeHnnaabsHOro ypaBHEHHS IEPBOTO MOPSIIKA.
Teopema cyliecTBOBaHUS M €IUHCTBEHHOCTH pEIICHHS IS MU (EpPeHIIMATLHOTO ypaBHE-
HUS [IEPBOTO MOPSIIKA.

I'eoMeTpuyecknii CMBICT OOIIET0 UHTETpaia OOBIKHOBEHHOTO 11.Y. TICPBOTO TOPSIKA.
Juddepennnanbaple ypaBHEHUS MEPBOTO MOPSIKA C PA3[CICHHBIMH M Pa3IeisIOIIUMUCS
MIEPEMEHHBIMU.

Jluneiinbie nuddepeHanbHble YpaBHEHHs MEPBOrO Mopsiika. MeTon BapHalud MPOU3-
BOJIbHOW MMOCTOSIHHOM.

Juddepennnanbabie ypaBHEHUS 7-T0 nopsaka. OCHOBHbIE MOHATHS: (DOPMBI 3aMKCH, TIOHS-
THS OOIIET0 W YaCTHOTO PEIICHUM.

[TocranoBka 3amaun Komu u kpaeBoil 3amauu uis OOBIKHOBEHHOTO au(depeHInaIbHOTo
YpaBHEHUS 1-TO MOPSIKA.

HuTerpupoBanue audQepeHuanbHbIX YpaBHEHHUH 71-TO TOPSAIKa METOJOM MOHWKEHHUS T10-
pAnKa.

Jluneiinbie ogHOpoaHbIe nuddepeHanbable ypaBHeHUs n-ro nopsaka. OOmye cBoiicTBa
PELLICHHIA: TIOHATHS JTUHEWMHO 3aBUCUMBIX Y JIMHEWMHO HE3aBUCHUMBIX PELICHUM, OMPEICITUTEIS
Bponckoro, nonsatre GpyHaaMeHTaIbHONW CUCTEMBI PEIICHUH,

Teopema o cTpyKType 0OIIero penieHns OOBIKHOBEHHOTO JTHHEHHOTO OAHOPOAHOTO Audde-
PEHIMATBHOTO YPAaBHEHUS 1-TO MOPSAKA.

JluneiiHbIe OMHOPOIHBIC MU(dEepeHINATbHBIC YPAaBHEHUS 7-TO TOPSIKA C TOCTOSHHBIMHU
KodpuimeHTaMu. XapakTepUCTUYECKOEe YpaBHEHHE, €ro CBi3b ¢ auddepeHIaTbHbIM
YPaBHEHUEM.

By gacTHBIX penieHuil JTMHEHHOTO OJHOPOMHOTO AU(QPEPEeHIINATHPHOTO ypaBHEHUS 7 -
ro MOpsAKa C MOCTOSHHBIMH KO3(h(dUIMEHTaMH B 3aBUCHUMOCTH OT BHUJA KOpHEW Xapak-
TEPUCTHYECKOTO YPaBHEHUS.

Jluneiinble HeOAHOPOAHBIE AU QepeHInanbHbIe ypaBHeHHus. TeopemMa 0 CTPYKType 00IIero
peLIeHHs.

Pemenne nuHERHBIX HEOAHOPOAHBIX AU(PPEPEHIIMANTBHBIX YPAaBHEHUI C MOCTOSHHBIMH KO-
s durmenTamu. MeTo1 mo100pa 4aCTHOTO PEIISHUs JJIs TPaBbIX YacTel BUaA

f(x)=P,(x)e™, f(x)=M cosPx+Nsinpx,
S (x) = P(x)e™ cos B x + Q(x)e™ sin B x.
Penienne MMHENHBIX HEOTHOPOAHBIX AU((EPEHINATBHBIX YPABHEHUH METOIOM BapHaluu

MIPOU3BOJIbHBIX MTOCTOSIHHBIX.
[TocTaHoBKa U perieHue 3aa4i Ha COOCTBEHHBIE 3HAYCHUSI.

54



18.

—

N

10.
11.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

25.

—

[98)

Cuctembl nuddepeHumanbubix ypaBHeHuil. Ilonstue HopmanbHOW cuctemsl. [lonsaTus
o01iero M 4acTHOrO peuleHui cucreMbl. Teopema o mpuBeneHUH AUQepeHLnaIbHOro
YPaBHEHUS n-TO MOPsIKa K HOPMAJIBHOU cucTteMe. MeTos NCKITIIOUEHHsI HEU3BECTHBIX.

TEOPHS BEPOSITHOCTEM

Buner ciyyaitHbIX COOBITHI.
Krnaccuueckoe M CTaTUCTUYECKOE OMPEETICHUST BEPOSITHOCTU TMOsABICHUST cOObITHs. Oc-
HOBHBbIE (DOPMYJIbI KOMOUHATOPUKH.
[TpyHIMIT CTATUCTUYECKOM YCTOMYMBOCTH OTHOCHUTENBHBIX 4acTOT. CBSA3b U paziauyue
MEXy KIACCHYECKUM U CTATUCTUYECKUM OIPENEICHUSIMHU BEPOSTHOCTH.

I'eomerpuueckoe onpenencHue BeposTHocTU. 3aaada broddona.
Anrebpa coobrTuil. IToHATHS CyMMBI M IPOU3BEACHUS COOBITUM, MX T€OMETPHUECKasi HHTEP-
npetanus. OCHOBHBIC 3aKOHBI alTeOpbl COOBITHH.
TeopeMma ciiokeHHs BEpOATHOCTEH [l HECOBMECTHBIX COObITHIA. CeICTBUS U3 HEe.
Teopema cro>xeHHsI BEPOSITHOCTEH ISl COBMECTHBIX COOBITHH.

Teopema yMHOKEHHsI BEpOSTHOCTEH /711 3aBUCUMBIX M HE3aBUCUMBIX  cOObITHA. [ToHsATHE
YCIIOBHOW BEPOSTHOCTH.
TeopeMa 0 BEpOSTHOCTH MOSIBIIEHHSI XOTs ObI OZTHOTO COOBITHSI.

®opMyiia MOIHOU BEPOATHOCTH.

®opwmyina bepnyn.
JloxanwpHas u mHTErpansHas reopemsl Jlamnaca.

OnpeneneHue U TUNBI CIIy4alHbIX BenW4MH. [IoHATHE 3aKOHA pachpenencHHs CilydalHOU
BeNnM4UHBL. Py pactipeneneHus.

WuTterpanbHas QyHKUIUS pacrpenesieHus: BeposTHocTe. Onpenenenue, BepOSTHOCTHBIN
CMBICII M CBOMCTBA.

[TnoTHOCTB BeposTHOCTEH. OrnpeneneHue, BEPOATHOCTHBIM CMBICT U CBOMCTBA.

CBs13b MEXKIy HHTETPAILHON (PYHKIMEH pacipenesieHusi BEpOSTHOCTEH U IIIOTHOCTHIO Be-
POSITHOCTEH.

Omnpenenenue, BEPOSITHOCTHBIA CMBICI U CBOMCTBA MaTEMAaTUYECKOTO OXHUAAHUS Ul JIUC-
KPETHBIX W HENIPEPBIBHBIX CIIyYalHBIX BEJINYMH.

Ompenenenre, BEpOSITHOCTHBIA CMBICIT U CBOMCTBA IUCTIEPCHUMU.
buHOMUANIBHBIN 3aKOH paclpeleIeHHUs.

CpenHee 1 HauBepOSITHENIIIEE YNCIIA MTOSBICHUM COOBITHS IIpU OMHOMUAIBHOM pacrpezene-
HUMU.

3axoH pacnpezaenenus Ilyaccona.

PaBHOMEPHBII 3aKOH pacIpeeIeHus] BEPOSITHOCTEM.

MIOKAa3aTeNIbHBIN 3aKOH PACIPENEICHNS BEPOSTHOCTEN.

HopmasibHbIl 3aKOH pacIpeiesieHusl BEPOSATHOCTEN. BeposTHOCTh nonajgaHuss HOPMaJIbHO
pacrpeieIeHHON clly4yallHOM BEJIMYMHBI HA MPOU3BOJIbHBIN KOHEUHBI HHTEPBAJ.
BeposTHOCTh NONasaHusi HOPMAIIBHO PACIPEACICHHON CIIy4aiiHOW BEJIMYMHBI HA MHTEPBAl,
CUMMETPUYHBIA OTHOCUTEIBHO cpenHero 3HadeHus. IIpaBmiio tpex curm. Teopema Jlamy-
HOBA.

IIpenenpHbIE TEOPEMBI TEOPUHU BEPOSTHOCTEN.

MATEMATHUYECKASA CTATUCTUKA

Hpe)IMeT 1 OCHOBHBIC 3a1a4U MaTEMATUUECKOM CTATUCTHKH.

[TonsiTHe 0 BBIOOpOYHOM MeTojie. ['eHepanbHasi U BLIOOPOYHAst COBOKYITHOCTH.

OCHOBHBIC TOHITHS MAaTEMaTHYECKOW CTATUCTHKH (BapUAIlMOHHBIN psj, Y4acTOTa, OTHOCH-
TeJbHAsl YaCTOTa, CTATUCTUYECKOE paclpeie]ieHuEe BEIOOPKH).
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4. Dmnupuueckas GyHKUUS pacupeaeseHus BIOOPKU U ee CBOMCTBA.

5. TloauroH 4acToT M MOJUTOH OTHOCUTEIBHBIX YACTOT.

6. I'mcTorpaMma 4acTOT U OTHOCUTENIBHBIX YaCTOT.

7. ToueuyHbIe OLIEHKH MapaMeTPOB pachpeneiacHus. TpeOoBaHUS K OIICHKAM.

8. Bribopounas cpenusisi. CBONCTBO yCTOMYMBOCTH BHIOOPOYHBIX CPEIHUX.

9. BbIOopouHas ¥ UCHpaBICHHAS AUCHIEPCUH.

10. UnTepBanbpHble OLIEHKU. JlOBEpUTENbHBIM MHTEpPBAI U JOBEpUTEIbHAs BEpOSTHOCTh. [loHs-
THE TOYHOCTH OLIEHKH.

11. ITocTpoeHne NOBEPUTEIBLHOTO HHTEPBAJA JUIsl OLICHKHA T€HEPaIbHOM CPEIHENW IIPU U3BECTHOM
CpeHEM KBaJPATUYECKOM OTKJIOHEHHUH.

12. ITocTpoeHne TOBEPUTENBHOIO HMHTEpBajia Ul OLEHKU IeHepaJbHOW CpelHEW Npu He- H3-
BECTHOM CpeJIHEM KBaJpaTudyeckoM oTkioHeHuu. Ciyuail Masnoil BeIOOpkH. Pacnpenenenue
CreroneHra.

13. YrporieHHble METO/IbI pacyeTa CTaTUCTUYECKUX XapaKTePUCTUK BBIOOPKH. Y CIOBHbIE BapH-
aHTbl. MeTo 1 MPOU3BEAECHUN.

14. Kputepuu cornacusi. Y poBeHb 3HaYMMOCTH.

15. Kpurepuit ¥ ? [Tupcona.

16. KoppenaiunonHas U perpecCuOHHAas 3aBUCUMOCTH.

17. YpaBHEeHUE BHIOOPOYHOIN perpeccuu.

18. Bp16opounbIii KOADPHUITUEHT perpeccuu.

19. Be160pouHbIi KOAPPHUIUEHT KOPPEIALUH.

20. CBs13b MKy BHIOOPOYHBIMU KOA(DPHUITUEHTAMU PETPECCHUU KOPPEIISALIUH.

KommnuiekT 3aganuii 1J1s1 BbINOJTHEHHUS
pacuetHo-rpadudeckux pador PI'P)

10 IUCOUIIJINHE Maremartuka
(HaMEHOBaHHE TUCIUILINHEI)

ITo anredpe
PI'P Ne 1, yactn 1

0) 20 2
2 lm B=lg -3 3

| | A
4 0 -3 1 -1

3aganue Nel. JlaHbl
MaTpPHIIBI a y _’ (L 13

BoimonuuTs aeiictBusi: A2 + 8B7 .

3azganue No2. [IponoKuTh JaHHOE MaTPUYHOE PABEHCTBO QA+3 B)2 44 _6AB =

Y IPOBEPUTH €r0 Ul MaTpull A U B U3 NepBOro  3aiaHusl.
3azanue Ne3. BeluucinuTh onpeaenuTellb IByMs Clloco0aMu: pa3ioKeHUEM I10 MIEPBOIl CTPOKeE U
pa3okKEHUEM 10 IEPBOMY CTOJIOLY.

0

2 1 -1

1 -1 1

1 -2 1

3azanue Ne4. J{ns naHHOM MaTpuLbl HAlTH 00paTHYI0 MaTpuily. Caenars IpoBEpKY.

(|11 0 2)

1o -
3amanue NoS. Pemmts MaTpuuHoe ypaBHenue AXB = C (uaiitu X). CrenaTh IpOBEPKY.

—_—m O =
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P

|
2 1) 2 3 -9 3)

3ananue No6. Haiitu panr MaTpHIIbI.

L1 2 3 7)
}0 5 4 3|

12 3 891‘5’
13 —82620)

PI'P Ne 1, yacth 2
3azganue Nel. Pemnts cucremy MeTO,ZLOM Kpawmepa. CI[CJ'IaTL IIPOBEPKY.
X1+ 4XQ =-2

i)ﬁ +2X2 + 3X3 =7

| |3x1 + 63— 20, = 1
3aganue No2. Pemuth cuctemy u3 Nel MeTogoM 0OpaTHON MaTpHIBL.
3ananue No3. Pemuts cuctemy u3 Nel metomom ["aycca.
3aganue Ne4. Pemute HeoqHOpOAHYIO cucteMy MetonoM ["aycca. Haiitu ob1ee pemenue u
YacTHOE pelICHHUE.

Xi+X2+2x3+3x3=5
%3X1+2X2—4X3—2X4=1
Ul 5xn+4n + 4x=11

3amanne NoS. Pemth oHOpOAHYIO cucTeMy MeToqoM ['aycca. Haiitu oOmiee pemenne u @CP.
2X1 + 6X2 —9)(?3 —9X4 =0

é&l —5x3 + Xa =0
| 1 +3XQ —7X3 —4X4 =0
Lxl —3)(72 + 2)(73 + 5)C4 =0
PI'P Nel, yactn 3
3amanve Nel. Tokasats, 4TO BEKTOpBI 71, 1, p 00pa3yloT 6a3uc B MPOCTPAHCTBE M PA3JIOKUTH

BekTop d 1o sromy Oasucy: m= (1, -1,2),n=(2,0,3), p=(-2,-1,1),a=(5,—-4, 13).

3amanne Ne2. J[aHbI BEKTOPBI M U 1 . BBIACHUTH — KOJUTHHEAPHBI I BEKTOPbI @ U b .

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

nl=6 dp|=2(m,7)=135,"a=6n=m
3amanune Ned. JTau A ABC .Haiitu £ B ,eciu A (1;-1;2), B (3:3;2), C(7;1; 2).
3azganue NoS. Ilpu kakux "X BEKTOpPHI a_Ii b nepneHauKyIAPHbI?
a=x;1;-4),b =(x-3;12; x).
3amanne No6. Haiitu miomiaap napaiieaorpaMma, IIOCTPOSHHOTO Ha BEKTOpax & W b-.
a 2m-5n,b=m+n,. =12, =

_;____ 3? 9 :_
b b 3G ="

3amapue No7. Haiitu miomanb TPEYroIbHUKA ABC, eciu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3amanue Ne3. Haiitu

3amanne No8. JlaHbl BEKTOPBI @, b , ¢ . BBISICHUTH — KOMITAHAPHBI JTH BEKTOPBI. ECIIN BEKTOPBI

HE KOMIUIaHAPHBI, TO HAUTH 00bEM NapasuiesenuIeia, TOCTPOSHHOTO Ha 1.b.cu
b b
BEKTOPAX OMPEACTUTh — KaKyl0 TPOUKY OHH 00pa3yIoT.

a(1;-1;5),b(2;4;-2),7¢(3;0;1).
PI'P Ne 1, yactsb 4
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3amanne Nel. TTpsimast /, mpoxoauT yepe3 Touky A mapasuieabHo BekTopy ¢ . [Ipsimast [,
MPOXOJIUT Yepe3 TOUKY B meprneHIuKysIpHO BeKTopy 77 . HaiiTu TOUKy mepecedeHus npsmMbIX
u yron mexnay Humu, ecina A (35 5),G (1; 3), B(0; 5);n (=3; 4).

3aganue No2. Jlana npsiMast /[, . [lpsmass [, npoxomut yepes3 Touku A u B . Haiitu

PaccTOsHKE OT TOYKHM TepeceyeHust npsamMbIx [, u [, 1o npsmoi / 5.
(x=-8t—3

ll.Ly=3t+4, ;4(4;0),8(7;3), I 9y —12y+2=0.

3aganue Ne3. Haiitu paccrosiHue ot Toukd M |, 10 IIOCKOCTH CL , IPOXOASAIICH Yepe3 TOUKY
A nepneHauKyIspHO BekTopy 1, ecim M ,(0; 1;7), A (2;-1;4), n (6;22;-3).

3amanvie Ned. HalTu yron Mexy IIIOCKOCTBIO Ol M IUIOCKOCTBIO [3 , MPOXOSIIEH Yepe3 TOUKH
A, BuC,ecrm o :5x+y+4z-28=0, A(5;2;5), B(3;7;0), C(—4;-3;-1).

3aynanue NoS. 3anucaTh KaHOHUYECKHE YpaBHEHUS PSIMOH, 33JaHHOM OOIIMMHU ypaBHEHUSIMHU.

Jx+2y—%—10:0;
3x+4y+82-24=0.

3amanne Ne6. Haiitu ToUKy mepecedeHus IpsiMoii / ¥ IUIOCKOCTH OL U YOI MKy HHUMH.
j A2y 2ol gixs2y-32-12=0.

3 4 -2
3amanue Ne7. Ipsamas [, Tpoxoaut uepes Touku 4 u B. Ilpsamas [ mpoxomuT yepes Touky
M TiepneHaMKyNSpHO MIOoCKOCTH O, . Haiiti yron mesxay npsambivMu [, u [ , 1 BBIACHUTE — Jie-
’KaT JIM OHH B OJHOM TIIOCKOCTH HJIH CKPEIIMBAIOTCSL.
AO; —-3;1),B(4;4;-5), M (—1;11; —11), o:2x+3y-z-1=0.
PI'P Ne 1, yacthb 5

2

3ananue Nel. Jlns nannon (x+3) +7 = 1 ykasaTh YOKYCHL, SKCLICHTPHUCHTET, IUPEK-
« . AL L
pUBOM 49

Tpuchkl. [TocTpouts KpuBy10, H300pa3uTh (HOKYCHI, TUPEKTPUCH.

3amanue No2, HpI/IBeCTI/I YPaBHCHUEC KpI/IBOﬁ 9x2 — 25 y2 —18x + 200y - 616 = K KaHOHUUEe-
CKOMY BHIY H IMOCTPOUTH KPUBYIO. 0

PI'P Ne6
3amanne Nel. Jlns nmueiiHoro omepatopa A 3amaHbl 0Opa3bl OA3MCHBIX 3JEMEHTOB
Ae,, Ae,, Ae . 3anucarth marpuiy onepatopa 4 B 6asuce e, € ,, €; U Haiith obpas
JJIEMEHTa X .
Ae, =T7e +3e,-2e, Aé,=e —e,+4e, Ae, =2e +2%¢, +3e,,
)
X=2¢—-4e,+e;.

3ananne Ne2. Halitu cOOCTBEHHbBIE 3HAYEHHS U (OOLTHENHBIE BEKTOPHI IMHEHHOTO OIEpaTopa,
3aJJaHHOTO B HEKOTOPOM Oasuce marpuiieii A =| E

7 2
\ y
ITo unTerpasam

Heonpenenennsplii MHTErpas
HaiiTn uHTErpaNbI.
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1 tgx %\7—}d , sin 2x dx Sx+1 005(2 -5 x )
j. oie X e 3 [- L4 [ Fdx 5. i
2x + cos(In3x + 4)

6._[ (1 -3x)cos 7. Iarctg2 N j. e “cos Sxdx 9. J. x2 In ( X +i§’) dx 18.1j 5 dx 11.11.

X
Sxdx

[(2 = x)inVxdx

.2 X

12, [(x +3x—1)37ax 13 [Fesin T, j(8x—3)cos)'c 15, j(vf_—Sx)sinxdx
d 3 d
X

4
16. [(x=1)"I0" (x=1)dr 17. 4rrgne s Asinxoosx) ot oat x4 130
J’ 1+ 4x° dx 18. I}cosx—sinx) x(x-1)(x-2)

20 —6x* +Tx—4 X4+ + 241

20 (x+l)(x—23 o2l (x2 +1)(x2 +x+

2)
dx dx

j(“‘xz) +& 405 j*/m

OnpeneneHHbIH HHTErPaJI
1. Haiftu niomaas Gurypsl, orpaHn4eHHON rpaduKaMu PyHKITUI.
2. Haiitu miomans Gurypsl, OrpaHiYeHHOMN JIMHUSAMH, 33JJaHHBIMU YPAaBHEHUSIMH B HOJISIPHBIX
KOOpAMHATAX.
3. Haiit 06bem Tena, oOpazoBaHHOTO BpaiieHueM ¢uryp. [1isi HedeTHbIX BApUAHTOB — OTHOCH-
TeNnbHO ocH 0X, AJI 4YETHBIX BAPUAHTOB — OTHOCUTEIBHO ocH Oy.
4. BblYMCIUTH AJIUHBI YT KPUBBIX:
a) 3aJJaHHBIX YPaBHEHUSMU B MPSAMOYTOJILHOW CUCTEME KOOPIUHAT;
0) 3aJaHHBIX YPaBHEHUSAMH B MOJISIPHBIX KOOPJAMHATAX — I YETHBIX BAPUAHTOB,
YPaBHEHUSMU B IapaMeTpUUeCcKor (hopMme — 17151 HEUETHBIX BapUAHTOB.
5. BbruucauTh miomaan noBepxXHocT, 00pa3oBaHHON MPU BpallleHUH BOKPYT ocu 0X KpUBOIL.
6. BpIuMcauTh HECOOCTBEHHBIE HHTEIPANIbI UM YCTAHOBUTD UX PACXOJUMOCTb.
7. Pemuts 3amauy ¢ GU3MUECKUM COJIEPKAHUEM.
Ycnosus 3ana4y

dx 22. J' sind 2x cos3 2xdx 23. Isinz x cos’ 3xdx 24.

D y=x/2, y=1i1+) 2) r=sin'o 3) 2 =2y y=|
4) o 0<x<In5 46 r=3(1-sing) -m/2<p<-n/6
, )
=1/
3?) Y <x<4 " d |
X 2
6) [, —,  [x “xdx
1 (2x In
-D& o

7) OnHOpOHBIN cTepKeHb JIMHON 2] umeer Maccy‘l\]{, MaTepuaJibHasi TOYKAa MAacChl M pacro-
JIO’KEHa Ha CepeIMHHOM INEPIEeHINKYJIISIpe K CTEP)KHIO Ha paccTosiHuU B ot ero cepenunsl. C ka-
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KOM CHJIOM CTEpKEHb MPUTATUBAET TOUKY ?

KpaTtHbie, KpuBoJIMHEHbIC HHTETPaJIbl

2 2y
1. V3MeHUTH NOPSI0K MHTErPUPOBAHKS B JBOMHOM uHTerpane | dy [ f(x, y)dx.
0

y=2

2. BeramcanTs 00bEM Tena, OTPaHUYEHHOTO TIOBEPXHOCTAMU  X° +)* =4x, z=Xx, z=3x.
3. BbIUMCANTH MEXaHUYECKUE XaPAKTEPUCTUKU TJIACTHHBI - YCIOBHS, 3aJa0LUE TUIACTHHY:

AABC, A(0;0), B(-3;0), C(0;1) Haittu x., y..
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4. BpruucnuTh paboTy CUIIOBOTO MOJI BJOJIb ITyTH, 33/1aBa€MOT0 JIMHUEH / B HAIIpaBJICHUHU BO3-
pacTaHus napameTpa ¢ : cuia F = (x% y — 2% x) , ypaBHEHHE KPHBOM
x=t,y=F£-1,z=21,0<t<2.

5. Hamucats u nposeputh Gopmyny I'puHa 115 noss F u koHTypa Tpeyronsauka ABC :

6. Koopmunare! cunel (xy; — 2x* ), koopaunatsl Touek A(1;1), B(2;3), C(0;2).

ITo 00bIKHOBEeHHBIM AN PepeHIHAIBLHBIM YPABHCHUAM
1. HapucoBaTpe MHTErpagpHy0 KPUBYIO YPaBHEHUS y' =X’ - Y , IPOXOIALIYIO

yepe3 Touky M(2;3/2).Pemuts ypaBHEHHE METOI0M M30KJIHUH.
Pemnth ypaBHeHUS:

2. x2+y2dx—ydy:x2ydy,
3. 29 %

T _+8,

X X
2

dx

dy 3x+2y+1
dx x+1 >

&

e

2 2
xe¥ dx + (x*ye¥ +tgy)dy=0.

PdeH_II/ITL 3anaun Ko 11 ypaBHEHMIN:

6. d—i:%_%, =1,

7. 4y +xXy=(+8)e>y?, y0)=1.

8. Pemnth ypaBHEHHME: ¥y +xy) = ! .

* 1
9. Pemmnts 3amauy Komm: )" = 18sin® y cos y (= 5 ’ V'(1)=3.
, Pemnte ypaBHeHUS:
10.y"+y"=x,
1L y" +5y"+7y +3y =(16x+20) ",
12. y" +25y =2 cos 5x —sin 5x + &,
13. y'"=3y'"+2y= :
B+e™) (7))

14. Pemmts kpaeByto 3aaauy: V' +2) +5y=-3sin2x, y(0)=1, Y | =0.

\¥)

15. Haiiti coOCTBEHHBIC 3HAYCHHUsI A ¥ COOCTBEHHbIC QYHKIIUH ) 3a/lauu:

V' HMy=0, p0)=0, V(©®)=y0b).

Pemuts ypaBHeHwUS:
16.1x*y" +2x)' =6y =xInx,

6y —xy'—4y=0.

* PemuTh cUCTEMBbI YpaBHEHUI:
17.17(xzz'+5xz+4y20, (z/=y—-z, [y =4y—3z+sinx,

L \

18.14 19. 4 20.
8 V' =z y =z=). Z'=2y—z—cosux.
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I1Io Teopuu BeposiTHOCTEI

VY cOopuka umerorcss 10 neraneil, Majlo OTIMYAKOIIMXCSA 1O BHEUIHeMY Buay. M3 Hux 6
neranei mepBoro copra, a 4 — Broporo. KakoBa BEpOSITHOCTH TOrO, YTO CpPEAM B3ATBIX
Hayjaady 5 neraneit 3 okaxXyTcst mepBoro copra?

B ypHe 7 depHBIX IapoB U 5 KenThIX mapoB. HaliTu BEPOATHOCTH TOTO, YTO CPENH HayIady
U3BJICUEHHBIX 4-X IIAPOB OKaXKeTcs 0ojee 2-X JKEeNTHIX.

BeposTHOCTh OTKa3a KaXJOro W3 HE3aBUCHMO PabOTAIOIIUX JIEMEHTOB 3JIEKTPUUYECKOMH
nenu pasaa P = 0,05. Haiitu BeposTHOCTS 6€30TKa3HOM PabOTHI SIEKTPUYECKOM LETH.

|_

.
S|

Ha nByx crtaHkax oOpaOaTbIBAalOTCS OJHOTUIIHBIE JeTald. BeposTHOCTH M3roTOBIIEHUS
CTaHJApTHOM JieTau s mepBoro crtaHka pasHa 0,96, a ayg Broporo cranka - 0,92. Jleranu
CKJIaJIbIBAIOTCSI B OJIHOM MECTE, IIPUYEM IEpBbI CTAHOK M3rOTaBiIMBaeT B 1,5 pa3a MeHbIle
JeTaneu, yeM BTOpod. HalTu BEpOATHOCTH TOro, 4TO B3ATas Hayjady ACTAIb OKaKETCs
HECTAaHJIApTHOM.

BeposiTHOCTB TOrO, UTO HayAauy B3sTas JAeTalb U3 MAPTHUM CTaHAapTHA, paBHa 0,92. Haiitu
BEPOSATHOCTb TOTO, YTO CPEAM B3ATHIX Hayjady IIECTHU JAeTalell He MEHee JIByX OKaXKyTCs
HECTaH/IapTHBIMHU.

BeposiTHOCTh 0Ge30TKa3HOM paboTel kKaxaoro u3 700 He3aBUCHMMO pabOTAIOLIMX 3JIEMEHTOB
HEKOoToporo yctpoiictsa pasHa 0,85. HaliTu BEpOsSITHOCTH TOTO, YTO BBIMAYT U3 cTpos oT 80
10 120 snemenToB; poBHO 100 351€MEHTOB.

YCTPOHCTBO COCTOMT W3 4-X DIIEMEHTOB, pa0OTAIOIIUX HE3aBUCUMO Jpyr OT Jpyra.
BeposTHOCTh HaJeXHOM pabOTHl KaXJ0ro 3J€MEeHTa B OJHOM HchblTaHMM paBHa 0,9.
CocTaBUTh 3aKOH pacIpeneieHus] ITUCKPETHOM ciay4yallHOW BenuuuHbl X - 4ucia
OTKa3aBIIMX 3JIEMEHTOB B OJIHOM OIIBITE.

He3aBucumele ciryvaiinbie BeMunHbl X U Y 3a7aHbl psiiaMu pacipeeeHus.
-2 1,5 2 ‘ 3 ‘ -1,5 1 0 2

X Y

0,1 | 03 | 0,2

P P

‘ 0,3

0,2 ‘

Haiiti cpeHee KBajpaTHieckoe oTknoHenne Bemuunusl Z =2 X * —3Y .

YCTpOHCTBO COCTOUT M3 4-X HE3aBUCHUMO padOTaroIUX OJHOTUIHBIX 3JIEMEHTOB.
BeposiTHoCTh HaziexHOM paboThI KakI0T0 eMenTa paBHa 0,995, HaiiTi BeposSITHOCTH TOTO,
4T0 pabOoTaIOT HE MEHEE TPEX DJIEMEHTOB.

10. CnyyaiiHas BenrurHa X 3a7aHa IIJIOTHOCTHIO BEPOSTHOCTEM:

, 0 npu x<0,

fx) = +2x) npu 0<x<lI,
a(x

1 0 npu x> 1.
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Haiitu xos¢p¢unuent " a ", uHTErpanbHy0 (QyHKIHIO pacrpeieseHus
F(x), M(X), D(X) n BepositHOCTb niontafanust X B uHtepnai (0,2; 0,8).

11. Ha cranke u3rotaBinuBaeTca Aetainb. Ee nnuHa X - cioydailHas BEJIMYMHA, pacrpeiesieHHas

10 HOpMaJbHOMY 3aKOHY ¢ mapamerpamu: a =20 cm, G =1,1 cm. Haiftu BepossiTHOCTH TOTO,
YTO JIJTMHA JeTalv 3aKiatoueHa Mexay 19 cm u 21,1 cm. Kakoe oTkiioHeHHEe ITUHBI I€Talu OT
a MOXHO rapaHTupoBaTh c¢ BeposTHOCThIO 0,9; 0,997 B kakux mnpenenax OyayT Jexartb
MPaKTUYECKU BCE pa3Mephl JeTaneit ?

I1o MaTeMaTHUYeCKOH CTATHCTHKE

Jln1s kaxkoro BapuaHTa TpedyeTcs:

[IpencraBuTh OINBITHBIC aHHBIE B CIPYNIUPOBAHHOM BHUAE, Pa30UB HA k paBHOOTCTOSALIMX
YaCTUYHBIX UHTEPBAJIOB.

Haiitu smnupuueckyro QyHKIMIO pacipeeseHus U IOCTPOUTh ee rpaduk.

ITocTpouTh MOJIUTOH U THCTOTPaMMy OTHOCUTENIBHBIX YacTOT.

BbraucinTe METOJIOM TIPOM3BEICHHUI YHCIOBBIE XapaKTEPUCTUKU BHIOOPKU: BBIOOPOUHYIO
CPEIHIO, BBIOOPOYHYIO M MCIIPABICHHYIO TUCIIEPCHH, BBIOOpOYHOE CpeHee KBaJapaTu-
4eCcKOoe OTKIIOHEHHE, KO3 (HUITMEHTHI aCHMMETPHH U DKCIIEeCca.

Haiitu TO4euyHble OIEHKM NapaMeTpOB HOPMAJILHOTO 3aKOHA paclpeliesIeHUs] U IUIOTHOCTh
BEPOSTHOCTEH f(X).

[IpoBepuTh, coryiacyercst g NpUHUMAaeMas THUIOTE3a O HOPMAJbHOM DPACHpEIeNCHUM TIe-
HEpaJIbHOM COBOKYIHOCTU C 3MIIMPUYECKHM pACIpENEICHUEM BbIOOPKH, HCIONb3Ysl KpUTE-
pun [Tupcona u Konmoroposa (npu ypoBHsx 3naunmoctu 0,05; 0,01).

Haiitu uHTEpBaibHBIE OLIEHKU MapaMeTpOB HOPMAJIBHOI'O 3aKOHA PACIpEleNICHUs, MPUHSB
JIOBEPUTENBHYIO BEpoATHOCTL Y = 0,95 1 0,99.

3aganue
Pe3ynbTaThl perucTpanuu CpeaHei SKCIUTyaTallMOHHONW CKOPOCTH JIBUKEHHUSI aBTOOYCOB

Ha MCXKXAYTOPOJHBIX MapHaIpyTax MpEACTABJICHBI B BUJC BAPUALIMOHHOI'O psAaa B Ta6J'II/IHe

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 35,1 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 42,6 442 51,0

Kpurepum ouenku:

- OLIEHKA «3a4TE€HO» BBICTABIIETCS CTYACHTY, €CIM OH PETYJSIPHO B TEYEHHE CEMecTpa Npea-
CTaBJISUI PEIeHMs 3a/1a4, BBIIIOJHIII [TOJHOCTBIO BCE 33JaHUS U UX 3aILUTHI, OTBETHB Ha BOIPO-

ChbI TpCTIOAaBATECIIA

- OLICHKAa «HE 3aYTeHO» BBICTABISAETCS CTYICHTY, €CJIM OH HEpEryJsipHO B TEUEHHE CEMEeCTpa
MPEJICTABISUT PEIICHUs 3a7a4, BBIMOTHUI 3aJaHUsI HE TIOJHOCTHIO MM BOOOIIE HE MPEACTaBIISIT
paboThl Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI Mpernoja-

BaTcCJId.

64




Ilpunoscenue

CTpyKTypa u coaep:kaHMe TUCHUILTUHBI «MaTeMaTHKa» M0 HANIPABJIEHUIO

NMOATOTOBKH
22.03.02 «MeTanayprus»
[Tpoduiie TOATOTOBKH
«/HHOBaMS B METAJLTYPTrHI»
(bakamaBp)

Ou4Ho - 32049Has popMa 00y4yeHHsA

Buabl yueOHoli padoTsl,

=" N Dopmbl
3 = BKJIIO- Yasi CAMOCTOAITEJILHYI0 Buabl caMmocToATEIbHO padoThl ATTe
n/n Pa3nen S S & padoTy CTy1eHTOB, U CrtynenTroB cTaumm
3 E &) TPYA0EMKOCTb B 4acax
Jd | m/c | Ja6 | CPC | KCP | K.P. | K.IL | PTP | Pepepar | K/p | 3 | 3
IlepBbI1ii cemecTp
Pa3pean 1. DieMeHTHI JJUHEHHOMN aJreod-
pbI
[Tonarue matpunbl. Buasl matpuil. One-
paluy HaJ MaTpUIIAMHU U UX CBOMCTBA.
OnpenenuTean, X CBOUCTBA U
1.1 pea ’ 1 1 1 12 +
BBIUMCIIE- HUS. BerunciaeHue
OTIPEIICTUTENICH pa3- JUIHOTO TMOPSIIKA
Buoroaua 3ao0anuiit PI'P Ne 1 no nunennoi
U 6eKMOPHOIL azedpe u aHaTUmu4ecKoul
2eomempuu
1.2 | OOpaTHas MaTpHIla U AJITOPUTM €€ BbIUHUC- 1 1 1

23




JeHusl. DJIeMeHTapHble MpeoOpa3oBaHUs
Marpul. MaTtpudHast ¢popMa 3alHcH CH-
CTEMbl  JIMHEHHBIX  anreOpanyeckux

ypaB-
HeHUMW. PaHr MaTpuiisl

1.3

CJIAY, oCHOBHBIE TIOHSATHUS PELICHMUS,
COBMECTHOCTH M HECOBMECTHOCTH CHUCTE-
MbI. PellileHre cucteM JIMHEMHBIX YpaBHe-
HUit MeTosoM Kpamepa, metoiom obpart-
HOM Matpuiibl, MeTosIoM ["aycca.
Teopema

Kponekepa — Kanesmnu.

1.4

Pa3zgea 2. DiieMeHTbI BeKTOPHOM ajred-
Pl

JIvHeliHbIe onepanu HaJl BEKTOpaMu, UX
cBoiicTBa. JImHelHas 3aBUCUMOCTh U HE3a-
BUCUMOCTb BEKTOPOB. CKaJIIpHOE, BEKTOP-
HOE M CMEIIIaHHOE MTPOU3BEECHUS BEKTO-
POB, UX CBOMCTBA. Y CIIOBUSI OPTOTOHAJIb-
HOCTH, KOJJTMHEAPHOCTH,
KOMILJIAHAPHOCTH BEKTOPOB

10

1.5

basuc cucremsl BekTopoB. Pasnoxenue
BeKTOpa 1o 0azucy. JInHeltHbie MpoCcTpaH-
ctBa. [IpeoOpa3oBanue MaTpHUIlbl TUHEHHO-
ro orepaTopa npu nepexojie ot 6azuca K
6azucy. CoOCTBEHHBIC 3HAYCHUS U COO-
CTBEHHbBIE BEKTOPHI MaTPHUIIbI

1.6

Pa3nea 3. IIpsiMmbie 1 KpuBbIe BTOPOI0O
NMOPSAAKA. YPaBHEHHE NPAMBIX H ILT10C-
KOCTel B IPOCTPAHCTBE

Paznmuunbie criocoOwl 3aaHus IPSIMOM Ha
IIOCKOCTH. Y CIIOBUS napajjiCJIbHOCTU U
NEPIECHIUKYJIAPHOCTHU MPSIMBIX. Y paBHE-
HUE MPSIMBIX U MNIOCKOCTEN B MPOCTPaH-
CTBE

10
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| 1.7 | Pasnen 4. KoMIuIeKCHbIE YHC/IA H MHO-

1
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ro4JIeHbI

@DopMBI 3aIACH, ONIEPALMH HAJT KOMILIEKC-
HbIMU ynciaMu. Popmyna Myaspa. Pas-
JI0KEHNE MHOTO4YJIeHa Ha MHOuTenu. Oc-
HOBHAsl TeopeMa anreopsl

1.8

Pa3gean 5. i1eMeHTBI
MATEMATHYECKOI0 AaHAIN3A

Uucnosas nocnenoBaresbHOCTh. [Ipenen
I-II/IC.HOBOI‘/’I IIOCJICI0OBATCIIBHOCTU U €T0
CBOMCTBa

Buvioaua 3a0anuii PI'P Ne 2 no mamema-
MUYECKOMY AHATU3Y

20

1.9

Oynkuus. [Ipenen pynkmmun. OCHOBHBIE
TeopeMbl 0 mpeaenax GyHkuu. [lepBoiii u
BTOPOU 3aMeYaTeNIbHbIE TIPEIETIbI.
CpaBHe- HUE OECKOHEYHO MaJjbIX U
OCCKOHEYHO OOJBIINX BEIHYHH.
OKBUBaJCHTHbIE Oec-

KOHEYHO MaJIble BEJTUYHHBI

1.10

HenpepsiBHOCTS QyHKIIMI B TOUKE U HA
npoMexyTke, Touku paspbiBa GyHKINH,
uX Kiaccupukanus. ACUMOTOTH rpaduka
byHKIMH, UX K1accu(UKaius, yCIOBUs
CYILLIECTBOBAHMSI, METO/IbI HAXOKJCHUSI

[TpousBomHas Gynkuuu. ['eomerprueckuit
Y MEXaHUYECKHUI CMBICI POU3BOIHOM.
[TpaBuna nquddepeHIUpoBaHUS 1

(opMy- JIbl BEIYUCIIEHHSI TPOU3BOAHBIX

1.12

Brraucnenue npon3BoaHbIX (PyHKIHIM, 3a-
JAHHBIX Pa3JIMYHBIM 00pa3oM

1.13

Huddepenunan. [IpousBonnsie u qudde-
pEeHLMAIIbI BHICIIUX MOpsiAKOB. [Ipubnu-
JKCHHBIE BBIYUCIICHUS C ToMomIbio audde-
PEHLIMAJIOB

1.14

PackpeiTe HeonpeaeneHHOCTEN pa3nny-

26
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Horo tuna. [IpaBusno Jlonurans. @opmyia
Teitnopa. [Ipubnu>keHHbIE BHIYUCICHHUS C
nomoltpio hopmyinel Telnopa

1.15

OcHoBHbIE TeOpeMbl AU PepeHInaNTbHOTO
ucuuciieHust. MOHOTOHHOCTb (DYHKITHH,
IKCTpeMyMBI. MccnefoBaHre BBITYKIOCTH
rpaduka ¢pynkuuu. O61mas cxema uccle-
JTOBaHUS (PYHKLUU U IOCTPOCHUS €€

rpa- puka

1.16

Pa3nea 6. ludgdepenunanbHoe ucuuc-
JeHne GyHKIUI HECKOJbKHUX NepeMeH-
HBIX

DyHKIMSA HECKOIBKUX NepeMeHHbIX. [Ipe-
Jiel ¥ HeTpepbhIBHOCTh. OCHOBHBIE CBOM-
CTBa HENIPEPHIBHBIX (QyHKIMNA. YacTHBIC
npousBoaHbIe. [lomHbil auddepenman.
[TpousBogHBIEC CITOKHON (DYHKITH HE-
CKOJIbKHMX MEepeMEHHBIX. YacTHbBIE TPOU3-
BOAHBIC U U PepeHITHAIBI BBICIINUX T10-
psankoB. Teopema IlIBapna

Bwioaua 3a0anuit PI'P Ne 3 no ®HII

12

IIpousBoaHas 1o HanpasJleHHIO. ['panu-
ent. KacarenbHas k kpuBoi. KacarenbHast
IUIOCKOCTh M HOPMaJib K IOBEPXHOCTH.
OKcTpeMyM (PYHKIHUU HECKOJIBKHUX Mepe-
MEHHBIX

1.18

O630pHa;1 JICKIHA U IIPAKTUYICCKOC 3aHs-
THEC

(Dopma ammecmauuu

Bcero 4acoB 1o 1HCHUILIMHE B nepBoM
CEMECTpPE

18

18

72

PI'P
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Bropoii cemecTp

2.1

Pa3nen 7. UaTErpajibHOE HCYHMCIEHHE
[TepBooOpasnas. Heonpenenennsiii nHTE-
rpaJ u ero cBoicTBa. Tabyinia UHTETrpaioB
OT OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUN
Buvioaua 3a0anuit PI'P Ne 4 no unme-
2PAIbHOMY UCHUCTICHUIO

42

2.2

MeTto/ HEnocpeICTBEHHOTr0 UHTErPHUPOBa-
Hus. MeToJ MHTErpupOBaHUs € IOMOLIBIO
3aMEHbI IEPEMEHHOM, MOJIBEICHUEM 110
3HaK auddepennnana. Meros HHTEIpUPO-
BaHUsI 110 YacTAM

23

HHTerpupoBaHme panroHaIbHBIX Ipo0ei

24

HHTerpupoBaHre TPUTOHOMETPHIECKUX
GyHKIMMA

2.5

WHTerpupoBaHne HEKOTOPBIX BUJIOB UPpa-
LUOHAJIbHBIX

2.6

3aa4u, MPUBOIALINE K IIOHATHUIO OIIpese-
JIeHHOro uHTerpaia. OnpeaenaeHHbIi HHTE-
rpajl, €ro CBOMCTBA. Y CJIOBUS UHTETPUPY-
eMoCTH. MIHTerpan ¢ nepeMeHHbIM Ipejie-
1oM uHTerpuposanus. @opmyia Herorona
— JleiiOuuIa. 3aMeHa repeMeHHO# B ompe-
JICJICHHOM MHTErpaje

2.7

[TpunoskeHus onpeeIEHHOr0 HHTErpaia
B TCOMCTPHUU U MCXAHUKEC (BBI‘-II/ICJIGHI/IG
IUTOIIAJICH TUIOCKUX (PUTyp, JITUHBI KpH-
BOH, 00HEMOB

2.8

Heco6cTBeHHBIE MHTETpalIbl IEPBOTO U
BTOPOTO poa (1o OECKOHEYHOMY TTpOMe-
KYTKY, OT HEOIpaHHUEHHBbIX (PyHKIMI Ha

29




KOHEYHOM IPOMEXKYTKE), X CBOMCTBA

2.9

3anauu, MPUBOAIINE K MOHATHSIM Kpat-
HBIX U KPUBOJUHENHBIX HHTErPAJIOB.
JIBOMHO M TPOMHOW MHTETPaIbl, UX CBOM-
CTBa

2.10

Breruriciienne JBOWHBIX MHTETPAJIOB T10-
BTOPHBIM UHTETPUPOBAHUEM

2.11

Omnpenenenne KpUBOJIMHENHBIX UHTETpa-
JIOB TIEPBOT'0 U BTOPOTO POJa, UX
CBOMCTBA U BBIYHCIICHMUS.

2.12

OmnpeneneHne NOBEPXHOCTHBIX UHTETpa-
JIOB, UX CBOMCTBA, IPUMEPHI
BBIUNCIICHHUS

2.13

Paspnen 8. UnciioBbie U QyHKIHMOHAIb-
Hble PsiAbI
Yucnossle psjpl. CXOAMMOCTb U CyMMa

pana. Heobxoanmoe ycioBre CXOAUMOCTH.

HetvictBus ¢ psanamu. CBOMCTBA YUCTOBBIX
PAI0B. 3HAKOIMONOKUTENbHBIE psAabl. ['ap-
MoHu4eckui psag. [Ipusnaku cpaBHEHMs
Buvioaua 3aoanuit PI'P Ne 5 no paoam

30

2.14

Mertobl uccne0BaHUs CXOJUMOCTH T10-
JIOKHUTENBHBIX PAOB: MPH3HAKH
JHanam6e- pa, Kouu, narerpanbHbIi
npusHak Komm

2.15

3Hakouepenyromuecs psaabl. [Ipuznax
JletiGHuIa. AGCOIOTHAS U YCIOBHAs CXO-
JMMOCTh 3HaKOTIEPEMEHHBIX PSJIOB.
O06006mennbIe npu3Haku Jamamobepa u
Komn

2.16

CreneHHbIe ps/bl U UX cBOMcTBa. Teopema
Abens. IHTepBai U paguyc CXOIUMOCTH.
JubdepeHunpoBane 1 HHTETPUPOBAHHE
CTCIICHHBIX PAJ10B
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2.17

Psaner Teimopa u Maknopena. Yciosue
paznoxumoctu GyHKIuM B pan Teiinopa.
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PaznoxxeHne HeKOTOPBIX PYHKIUH B psijg
Tennopa. IlpumeHeHne CTENEHHBIX PSAAOB
B MIPUOIM>KEHHBIX BBIYHUCICHHSIX

2.18

O630pHa;1 JICKOHUA U MIPAKTUYCCKOC 3aHs-
THC

@OpM(I ammecmauuu

Bcero yacoB no quCHHILIMHE BO BTOPOM
cemecTpe

18

18

72

PI'P

Bcero 4acoB Ha mepBoM Kypce

36

36

144

PI'P

Tperuii cemecTp

3.1

Paznen 9. O0bikHOBeHHbIE TU( depeH-
HHUAJIbHbIE YPABHEHHS
JuddepennnanbHble ypaBHEHUS TIEPBOTO
nopsika. Beenenue. 3anaun, NpuBOISLINE
K quddepeHInaIbHbIM YPaBHEHUSAM Tep-
Boro nopsaka. OcHoBHele noHstust Oy
niepBoro nopsaka. 3agaun Komm. Teopema
CYIIECTBOBAHUS U €IMHCTBEHHOCTH pellie-
Hus. O011ee 1 YacTHOE pelleHus, OOmul 1
YaCTHBIM MHTErpaJIbl. I'eoMeTpudeckuit
CMBICTT O0IIIETO UHTErpaa

Buvioaua 3aoanuit PI'P Ne 6 no oughgpe-
PEHUUAbHBIM YPAGHEHUAM

32

3.2

VYpaBHEeHUs ¢ pa3AesoLUMUCS IepEMEH-
HBIMH, OIHOpOJIHbIE AU hepeHnanbHbIe

YpaBHEHHUS, ypaBHEHUS B NOJHBIX audde-
peHLuanax

3.3

JIunelinple n.y. mepBOro nNopsiaka u
ypaB- HeHus bepHym

3.4

Juddepennnanbible ypaBHEHUS BBICIIUX
nopsiikoB. @opMel 3anucu auddepeHu-
AITBHOTO YPAaBHEHUS N-TO MOPAIKA.
O6miee n yactHoe pemreHus. [loctanoBka
3aa4u
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Komm, kpaeBoii 3agaun. UuterpupoBanue
MCTOJOM MMOHMXKXCHUA TOPAAKA

3.5

JIOAY n — ro nmopsiaka. OGmue cBOiCTBa
pelIeHni IMHEHHBIX 0JTHOPOAHBIX Tudde-
PEHLMAIBHBIX YPAaBHEHHUH N — IO MOpsKa.
[Tonsitue pyHaaMeHTaNbHON CUCTEMBI pe-
[IeHUI JTUHEHHOTO O0JTHOPOAHOTO Audde-
PEHIIMAIBHOTO YPAaBHEHHS N — IO MOPsKa,
€€ MOCTPOEHUE /ISl YpPaBHEHHH C ITOCTOSH-
HBIMU KO3 duimeHTamMu. XapakTepucTu-
4yecKoe ypaBHEHHE. By yacTHBIX perieHui
JUHEHHOTO OJTHOPOIHOTO AuddepeHIn-
IBHOTO YPAaBHEHMS N — I'o MOpsKa B 3a-
BHCHUMOCTHU OT BHJIa KOpPHEN XapaKTepH-
CTMYECKOI0 ypaBHeHuUs1. JInHelHbIe Heo -
HOpOIHBIE MU PepeHITNATbHBIC YPABHEHUS
N — ro nopsiaka ¢ HOCTOSHHBIMU K03 du-
nueHTaMu. Teopema o CTpyKType OOIIero
pellIeHNs TaKuX ypaBHeHUH. MeTo[ moj-
0opa 4acTHOTO perieHust (METo1 Heompe-
JIeNIEHHBIX KO3 PUIUEHTOB) 715 pa3iny-
HBIX CTHENMaIbHBIX BUIOB MIPABOW 4acTu

3.6

Jluneitnbie HeOAHOPOHBIE MU hEepeHIIH-
aJbHBIC YpaBHEHHUS BTOPOTro nopsijaka. Me-
TOJ BapHAIMH TPOU3BOJIBHBIX
IMOCTOSTHHBIX

3.7

Kpaesble 3a1aun. 3agaun Ha COOCTBEHHBIE
3HavyeHus1. Pemenne auddepenunanbHbIx
ypaBHEHUH C IEPEeMEHHBIMH KO3 HUIIHCH-
tamu Jluddepennmansaoe ypaBHeHue Jii-
nepa. [IpuMeHeHHe CTeNeHHbIX PSI0B K
MHTETPUPOBAHHIO U PEpEHITNATBHBIX
ypaBHEHUU

3.8

CucteMbl 0OBIKHOBEHHBIX UG hepeHIn-
IBHBIX ypaBHEHHI. Pemenue
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| muHeiHEIX
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OJTHOPOJHBIX U HEOJHOPOIHBIX CUCTEM
OOBIKHOBEHHBIX JH(hepeHITHaATBHBIX
yYpaBHEHHI C TIOCTOSTHHBIMH KO3 (QUIHECH-
TaMH

3.9

Pa3nesa 10. Teopusi BeposiTHOCTEi
Beenenne. DnemMeHTh KOMOWHATOPHKH.
Bunel cnyuaiitaeix coosiTuit. Kiaccuye-
CKOE, CTATUCTHYECKOE ¥ T€OMETPHUECKOE
ONpeJIeJICHUs] BEPOSITHOCTH MOSBIICHUSI CO-
OBITHS

Buwioaua 3a0anuit PI'P Ne 7 no meopuu
gepoamuocmeii

22

3.10

Anrebpa coObiTuii. Teopembl CoKeHHS
BEPOATHOCTEH U1 HECOBMECTHBIX U COB-
MECTHBIX COOBITHIA, TEOPEMbI YMHOKEHUS
BEPOATHOCTEH JUIsl 3aBUCHMBIX U HE3aBH-
CHUMBIX cOOBITHIT. DOPMYIIBI TTIOIHOM BEpO-
ATHOCTH, beiieca u bepryinu. JlokanbHast
Y MHTerpanbpHas teopemsl Jlamnaca

3.11

Cnyuaiinble Benn4uHbI. [loHsTHE 3aKOHA
pacupeneneHus JUCKPETHOHN Clly4aiiHOU
BEJIMYMHBI U CIIOCOOBI ero onucanus. Oc-
HOBHBIE 3aKOHBI PACTIPEIEICHUS TUCKPET-
HOM CITy4ailHOM BeWYMHBI. YHCIIOBBIE Xa-
PAKTEPUCTUKH TUCKPETHBIX CIIyYailHBIX
BEJIMYMH. MaTemMaTuecKoe OKUJaHue 1
JIUCTIEPCHS CITyYalHBIX BEJIMYUH, UX BEPO-
SITHOCTHBIN CMBICII 1 CBOMCTBA

3.12

HenpepsiBHbIE Cityyalinble BenU4UHbL. MH-
TerpaibHasi QyHKIHS pacipeesIeHuUs.
[InotHOCTB BeposiTHOCTEH. CBA3b MEKIY
WHTErpabHON (QyHKIIUEH pacrpeaeseHus
U IUIOTHOCTBIO BEPOSATHOCTEN. Maremaru-
YECKOE 0’KMJIaHUE U TUCIIEPCUs Helpe-
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PBIBHOM CIIy4allHOM BEJIMYMHBI.
OcCHOBHBIE 3aKOHBI pacIpeeIICHUs HEnpe-
PBIBHBIX CIIy4YalHBIX BEJIMYUH

3.13

[IpenenbHBIE TEOPEMBI TEOPUU BEPOSITHO-
crel. LlenTpanbHas npeenbHas TeopeMa.
JByMepHas ciyualiHas BennuuHa. Bepo-
ATHOCTH MONAJIaHMs B 3aJJaHHYIO 00JIaCTh.
JIByMepHas IIIOTHOCTh BEPOSITHOCTH, €€
CBOICTBA. 3aBUCUMBIE U HE3aBUCUMBIE
CiIy4alHble BelIM4uHbl. KoppensinnoHHble
MOMEHTBI

3.14

Pasznen 11. MartemaTudeckasi CTAaTUCTH-
Ka

OcCHOBHBIE 33J]Ja4l MaTeMaTUYECKO cTa-
TUCTUKH. BeiOopouHsIit MmeTo. ['enepais-
Hasi COBOKYITHOCTh U BBIOOpKA. THUIIBI BBI-
6opok. CTaTucTUuecKoe pacrpeaeacHue
BbIOOpKU. [TocTpoenue sMmupudeckoit
(GyHKIMH pacrpeiesieHrs BBIOOPKH, TOJTH-
TOHA ¥ TUCTOTPAMMBbI OTHOCUTEIBHBIX Ya-
CTOT

Buwioaua 3a0anuit PI'P Ne8 no mamema-
mMu4ecKoll cmamucmuKe

18

3.15

ToueuHble OLIEHKU TAPAMETPOB pacupeae-
nenus. TpeOoBaHUs K OLIEHKaM: HECMe-
IIEHHOCTh, COCTOSITEILHOCTbD, Y(PPEKTHB-
HOCThb. BeiOopouHnas cpeanss. Beibopou-
Has U UCIIpaBJIcHHas aucriepcun. MuTep-
BaJIbHbIE OLIEHKHU. JloBepUTEIbHBII HHTEP-
BaJI JUI MAaTEMaTHYECKOTO OKUAAHUS TIPU
U3BECTHOM CPE/IHEM KBaJAPaTHYECKOM OT-
KIJIOHCHHH

3.16

[TpoBepka mpaBaoMoOa00Us CTaTUCTHYE-
ckux rumnotes. [louarusa
CTaTUCTUYECKOH
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TUIOTE3bI (IPOCTOM U CIOXKHOMN), HyJI€BOU
U KOHKYpUPYIOLIEH TMIIOTE3bl, OINO0K
[IEPBOTrO U BTOPOT'O pO/ia, YPOBHS 3HAUU-
MOCTH, CTATUCTUYECKOTO KPUTEPHUs], KpHU-
THUYECKOH 007acTH, 00JIaCTH PUHSATHS TH-
note3bl. Kpurepnii [Iupcona

DNEMEHTBI KOPPENIALIMOHHOTO U PETPECCH-
OHHOro aHaym3a. OnpeneneHue napamer-

317 POB JINHEWHOU CPEIHEKBAIPATUYECKON pe- 2
IPECCUU METOJOM HaUMEHBIINX KBAJPaToOB

318 O0630pHas JEeKIHs U MPaKTUIECKOE 3aH- )
THE

Dopma ammecmayuu

Bcero yacoB 1o JucuMIUIMHE B TPETheM 0 36 7 3
cemecTpe PI'P
Bcero 4yacoB 1o AucHUIUIMHE HA IEPBOM 36 7 216 8
H BTOPOM Kypcax. PI'P
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MHUHHUCTEPCTBO HAVKH U BBICIIETO OBPA30OBAHUS
POCCUMCKOH ®EJEPALIUUA
®enepanbHOe rocy1apCTBEHHOE O1o/KeTHOE 0Opa3oBaTesibHOe YUPEKICHHE
BhICLIIEr0 00pazoBaHus
«MOCKOBCKHHM MOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKMMA IMOJIMTEX)

BBLITTMCKA M3 [TPOTOKOJIA
sacenanus Kadeapsl «Metamuryprusi»

or 18.06.2018 Nel6

3as.xagedpoti — k.m.H., doyenm H.H. Boreuna
Cexpemapn — k.m.H., Ooyernm b.®. Benenobekuil

Bonpoc nMoBeCcTKH J1H:

1. Caymanu: Bonpoc akryanusauuy pabouux nporpamM noAroToBKH GakasiaBpoB
04yHO-3a0uHOTO OOyuenuss npuéma 2018 roxaa no HanpaBiICHHUIO TOAFOTOBKH
22.03.02 «Merantyprus», obpasosaTe/iibHas [porpamma «nHOBaLlHH B
METALTYprym».

BBICTYITWJIM: 3as.kadenpoii, nouent Boaruna H.W., npod. Epemeesa K.B.,
nouent Ilynerun A.B., nouent Iepubik C.M. 0 BO3MOKHOCTH HCNONBIOBAHHS
paGodell MpOrpaMmbl JHCUHIIIHHbI «MaremMaTHKa», TMOATOTOBJICHHOH JUlsi
oOy4yennss OakanaBpoB OHYHO-3304HOIO obyuenuss mpuéma 2017 roma no
manpaBnenuio  noarotosku  22.03.02  «Meramnyprisi», obpazoBarejibHas
nporpamma «MHHOBalMH B METAJLTYPrUi.

MNOCTAHOBHJIN:

1. OTMETHTh AKTYIbHOCTh COJAEPXKAHHUS MPOrpaMMbl M CHMTATH BO3MONKHBLIM
HCIob30BaTh pabouyio nporpammy JAUCHHIIIHHBI «Matemaruka» s 00y4yeHus
GaKanaBpoB O4YHO-3204HOro oOydeHHs mpuéma 2018 roma mo HamnpablIE€HHIO
nogrotoBkn  22.03.02  «Meramnyprusi»,  oOpasoparesipHas  porpamma
«MHHOBALIMU B METAJLTYPIHH».

3apeayrounii Kaeapoi ﬁ""f / HW. Boaruna /




MHHHCTEPCTBO HAYKH ¥ BBICIHEIO OBPA30OBAHMSI
POCCUMCKOM ®EJIEPALIMHA
DenepanbHOE rocy1apcTBeHHOE 010/KETHOE 00pa30BaTe/IbHOE YUpekKIeHHe
BBICILIErO 00pa30BaHuA
«MOCKOBCKUH IMTOJIMTEXHUYECKWIA YHUBEPCUTET»
(MOCKOBCKWI ITOJIUTEX)

BBITTMCKA U3 ITPOTOKOJIA
3aceianus Kadeapbl «MeTautyprus»

ot 30.05.2019 No28

3ae.kagheopoii — k.m.n., doyenm H.H. Boreuna
Cexpemape — k.m.u., ooyenm b. @. bBerenobcrui

Bonpoc nmoBecTKH JHS:

1. Crymanu: Bonpoc aktyanu3saiuun pabodux nporpaMm NoAroToBKH OakanaBpoB
O4YHO-3204HOro o0yuyeHuss npuéma 2019 roja no HanpapjIeHHIO [OAIOTOBKH
22.03.02 «Meramnyprusi», obOpasoBarenbHas nporpamMa «MuHoBauuu B
METAJUTYPTHI.

BBICTYIINUJIHN: 3as.xadeapoit, nouent Bonruna H.M., npod. Epemeena JK.B.,
gouent Llynsrun A.B., nouent [epusik C.M. 0 BO3MOXKHOCTH MCNOIL30BAHUS
paGoueit mnporpamMmbl JIMCUMIUIMHBI  «Maremaruka», [OArOTOBJIEHHOH /U8
oOyuenusi OakanaBpoB O4YHO-3a04HOro oOyuenuss npuéma 2018 roaa 1o
HanpaBieHH0 noarotoBku  22.03.02 «Merannyprus», obpasoparenbHas
nporpamma «MIHHOBalLlMK B METAJUTYPrUm».

NMNOCTAHOBHJIH:

1. OTMEeTHTh aKTYyallbHOCTh COJAEP)KaHUsl IPOrpamMMbl U CYHTATh BO3MOXHBIM
HCIIOIb30BaTh pabodylo mporpaMmy AUCHMIUIMHBI «MaTtemaTuka» Ui 00yueHus
GakanaBpoB 04HO-3a04HOro o0y4yeHus npuéma 2019 roma no HanpapiIeHHIO
noaroroBku  22.03.02  «Meramnyprusi», oOpasoBaTeslbHas  MporpamMma
«MHHOBALIMKM B METAJITYPIHH».

3aBenyrouuii Kabeapoii o~ / H.A. Bonruna /
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