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1. Ilean ocBOeHUS AU CHUILIMHBI

K oCHOBHBIM mejsiM OCBOSHUS NIHUCIMIUIMHBEI  «BpIcmas martemaTmka
ClIeZlyeT OTHECTH:

- BOCIIUTAHUE Y CTYJIEHTOB OOIIEH MaTEMaTHICCKOMN KYJIbTYPHI;

- TpUOOpETeHUE CTYACHTaMHU IIHPOKOTO Kpyra MaTeMaTHYeCKUX 3HaHHH,
YMEHUI U HaBBIKOB;

- Ppa3BUTHE CIOCOOHOCTU CTYACHTOB K HMHAYKTUBHOMY U JEAYKTHBHOMY
MBIIIJICHUIO HAPSIY C PA3BUTHEM MaTeMaTHYECKON UHTYUIINU;

- yYMEHHUE CTYyJIeHTaMH pa3BUBaTh HABBIKM CaMOCTOSITEIIBHOTO H3y4YeHUS
y4eOHON W Hay4YHOW JMTEpaTyphl, COJEpKaIllled MaTeMaTHUYeCKHe CBEICHUS H
pPE3yIbTaTHI;

- (¢opmupoBaHue 'y CTyAeHTa TpeOyemoro Ha0opa KOMIICTCHIIHH,
COOTBETCTBYIOIIUX €r0 HAMPaBICHUIO TIOATOTOBKM ¥ O0OECIEUMBAIOIINX €T0
KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPy/a.

K ocHOBHBIM 3agayaM OCBOCHHs IHUCIMIUIMHBEI «BbICIIas MaremMaThkay
ClIeJlyeT OTHECTH:

- OCBOGHHE CTYyJCHTaMH OCHOBHBIX ITOHSATHH, METOMOB, (HOPMHPYIOITUX
OOIIyI0 MaTeMaTHYECKYH IOATOTOBKY, HEOOXOIUMYIO JIJI YCIICHITHOTO PEIICHUS
NPUKJIAJAHBIX 3a/a4;

- TOATOTOBKY  CTYACHTOB K  JIEATEIbHOCTH B  COOTBETCTBUU  C
KBATM(PUKAIMOHHON XapaKTepUCTUKON OakanaBpa MO HAMPABJICHHUIO, B TOM YHCIE
dbopMHpoBaHHEe YMEHUW HCIIOJIB30BAaTh OCBOCHHBIE MATEMAaTHUYECKHE METONbI B
poecCHOHANTLHOM AESITEIbHOCTH.

2. Mecto qaucuuniuHbl B ctpykrype OOII 6akanaBpuara

JlucuuiuiiHa BXOAUT B 00si3aTenbHyr0 4acTth biioka 1 ocCHOBHO#
oOpa3zoBaTelpbHON  MporpaMmbl  OakanaBpuara 1o  HampasieHuto  16.03.03
XonoaunbHas, KpUOTEHHAsT TEXHUKA U CUCTEMBI )KH3HE00eCIIeUeHNs.

Ee uzydenue obecneynBaeT N3y4CHUE TUCIIUTIINH:

- ¢pusuka;

- MEXaHHKA JKUJIKOCTH M Ta3a;

- TeOpeTUYeCcKass MEXaHHKa;

- OJIEKTPOTEXHHUKA U DJICKTPOHUKA,

- METPOJIOTHSI, CTAaHAAPTH3ALNS U CEPTUDUKAIINS,
-DKOHOMHKA ¥ YIIPABJICHUE TIPOU3BOICTBOM.

- TEPMOIMHAMUKA;

- TETIJIOMacCOOOMEH;

- MPOYHOCTH MAIIIMH U aIapaToB,;

- MaTeMaTHYECKUE METOJIbI MOJICTUPOBAHUS (PU3NUECKUX TTPOIIECCOB;
- OCHOBBI MIPOTPAMMHPOBAHUS;

- CONIPOTHBIICHUE MaTEPHAJIOB;

- CICTEMBbI aBTOMaTU3UPOBAHHOI'O pacueTa U aHajiu3a.



3. [lepeveHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO AMCUHMILINHE,
COOTHECEHHbIE € IUIAHMPYEMBbIMH PpPe3yJIbTATAMH OCBOCHHSI 00pa30BaTeJbHOI

NpOrpamMMmbl

B pe3ynbrare 0CBOCHMS JUCHUIUIMHBI Y O0Oydaromuxcs (GOpMHUPYIOTCA CIEIYIOLINE
KOMIMETEHIIUU U JIOJDKHBI OBITh JOCTUTHYTHI CIEAYIOIINE Pe3yIbTaThl O0YYEHUS Kak
sTan (GOPMUPOBAHUS COOTBETCTBYIOIINX KOMIIETEHIIUMN:

METOJIbl MaTeMaTH4YeCKOTO
aHaM3a, MOJIETUPOBAHMSI,
ONTHUMH3AIIUN U
CTATUCTUKU JJIsl PEIICHUS
3a/a4, BO3HUKAIOIINX B
xone mnpodeccuoHanbHOMN
TESTEHbHOCTH

Kon B pe3yabraTte ocBOeHMS IlepeyeHb MJIAHNMPYEMBIX Pe3yJIbTATOB
KOMIIeTe o0pa3oBare/IbHOM 00y4eHHMs 10 JTUCHHUILIUHE
HITUM NpOrpaMMbl
00yYarIuics 10/KeH
00J1a12Th
OIIK-2 | Cnocoben MIPUMEHATH | 3HATh:

® MaTeMaTU4YeCKHue METoAbl B 00beMe,
JOCTAaTOYHOM JUIsI TPaMOTHOTO aHaju3a
bu3nYecKuX SBICHWA ¥ TIPOIECCOB H
KOPPEKTHOW (opManu3ai H PerICHHS
npodeccroHambHbIX 3a/1a4

yMeThb:

® BBISIBJIATH CYITHOCTh HAYYHO-TEXHUYECKHUX

pobieM, BO3HUKAIOIINX B X0J€
npodeCCUOHAILHONM ~ ACATEIBLHOCTH, |
MIPUBJICKATh TUTS 170:¢ aHajau3a
COOTBETCTBYIOIIHI busuko-
MAaTEMaTHYEeCKUM anmnapar

BJIA/I€Th:

® METOJJaMH MaTeMaTHYECKOTO aHalu3a u
MOJICIUPOBAHUSI,  TEOPETUYECKOTO U

HKCIIEPUMEHTAJILHOTO MCCIICOBAHUS IS
pEIICHMS MPOOJIeM, BOSHUKAIOIINX B X0/
1poheCCHOHAIILHON JISITEIbHOCTH

4. CTpyKTYypa M coaepKaHue TUCHUILTHHBI

OO6mIas TpyI0eMKOCTh JUCHUIUIMHBI cocTaBiisgeT 10 3a4eTHBIX eauHMUIL, T.¢. 360
akajeMuieckux 4acoB (3 HuX 180 gacoB — caMmocTosTebHAs paboTa CTYJACHTOB).

Ha nepBoM Kypce B IEPBOM CEMECTPE BBIAEISIIOTCS 3 3a4ETHBIE €ANHUIIBL, T.€.
108 axanemuuyeckux 4acoB (M3 HUX 54 yaca — caMOCTOsITENbHAs padoTa CTY/IEHTOB),
BO BTOPOM cemecTpe — 4 3aueTHble eaquHulbl (144 akanemMuyeckux yaca, U3 HUX 72
yaca — CaMOCTOsITeNIbHas padoTa CTyICHTOB).

Ha BTOpOM Kypce B TPEThbeM CEMECTPE BBIJIEISAIOTCA 3 3a4€THBIE €IMHULIBI, T.€.
108 akanemuuecknx yacoB (M3 HUX 54 yaca — camocTosiTeNbHas paboTa CTYI€HTOB).




IlepBbIii cemecTp: jekiuu — 2 yaca B Henento (36 4acoB), MPaKTHYECKHUE
3aHsTHS — 2 4aca B Heneno (36 gacoB), hopmMa KOHTPOIIS - SK3aMEH.

Bropoii cemectp: nekuuu —2 yaca B Hedeno (36 vacoB), MpakTHYECKUE
3aHATUA — 2 Yyaca B Heaento (36 yacoB), hopMa KOHTPOJIS - IK3aMEH.

Tpernii cemectp: nexkuuu — 1 yac B Henemo (18 uvacoB), mpakTuueckue
3aHATUA — 2 Yyaca B Heento (36 yacoB), hopMa KOHTPOJIS - DK3aMEH.

CtpykTypa u cofep:kaHue AUCHUIUIMHBI « Bpiciias MaTeMaTuka» Mo CpoKam U
BUJIaM paboThl oTpakeHsl B [Ipuinoxenun.

Coneprxanue pa3iesioB JUCHUILIHHbBI
IlepBbIi cemecTp

BBenenue

[Ipenmer, 3agaun u coaepkaHue AUCUUILTMHBI. OCHOBHBIE ATaIlbl Pa3BUTHS
nucHuIIMHbL. CTPYKTypa Kypca, €ro MeCTO U poJjib B MOJATOTOBKE CIEIUAIIUCTA,
CBSI3b C APYTUMU JUCLUIIIIMHAMMU.

Paspnen 1. DiieMeHTHI JTUHEHHOM anareOpbl

Tema 1.1. MaTpuusl 1 onpeaeauTe .
ITonarne matpuubl. Bunsl marpun. JlevictBua Hag martpunamu. Onepauuu Haxa
MaTpULIAMHU U UX CBOMCTBA. OmnpenenuTeny, uX CBOMCTBA U BbIUHUCICHUS. [loHATHA

MHHOpa H anre6panqe(:1<or0 JOITOJIHCHUA. Pa3noxenue OImpCACIUTECIIA 110
9JICMCHTaM CTPOKHW HIIN CTO.H6II8.. Brruucnenue OHpC}I@JIPITCJ'ICfI Pa3INIHOTO
Imopsaka.

Tema 1.2. O0paTHas MaTpuua.

OOpaTHast MaTpulla W  aNrOPUTM €€  BBIYMCIEHUS.  DJIEMEHTapHbIE
npeobpazoBanuss MaTpull. llpuBeneHume MaTpuibl K JAMArOHAJBHOMY WU
TpameuueBUIHOMY BuAy. Marpuunas ¢opma 3amMcu CUCTEMBbl JIMHEWHBIX
anreOpandecKknx ypaBHeHUH. PaHT MaTpuisl.

Tema 1.3. Pemienne cucrem JJUHEHHBIX ajire0pan4ecKuX YypaBHEeHHH.

CucremMbl JHMHEHMHBIX aIreOpavyecKuX YpaBHEHUW, OCHOBHBIE IOHSATHUSA
pEeLIeHnsl, COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. PellleHne cucreM JMHENHBIX
ypaBHeHuii metonoM Kpamepa, Metomom oOpaTHOM Matpulbl, MeToaoM ['aycca.
IIpoBepka npaBwibHOCTH pemieHuid. Teopema Kponekepa — Kanemnu. Pemienue
IIPOU3BOJIBHBIX CHUCTEM  JIMHEMHBIX YypaBHEHUM Metogom [aycca. Pemenune
OJTHOPOJIHBIX CHUCTEM JINHEWHBIX YPABHECHHI.

Pa3znes 2. JieMeHTHI BEKTOPHOH aJredpbl

Tema 2.1. JIuneiiHble onepanny HaJl BEKTOPAMH, X CBOMCTBA. JIMHElHbIE
KOMOMHAITMY BEKTOPOB. JIMHEHAs 3aBUCUMOCTh 1 HE3aBUCUMOCTh BEKTOPOB. ba3zuc
CHUCTEMBI BEKTOPOB. PasnoxeHne BekTopa mo 6a3ucy.

Tema 2.2. CxanspHoe, BEKTOPHOE U CMEIIaHHOE MPOU3BE/ICHHS] BEKTOPOB, UX
CBOMCTBa. Y CJIOBUSI OPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH
BEKTOPOB.



Tema 2.3. Jluneitnsie npoctpanctBa. basuc. [IpeoOpazoBanre MaTpuIlsl
JUHEWHOTO orepaTopa Mpu nepexoe oT 6asuca k 6azucy. CoOCTBEHHBIC 3HAUCHHS U
COOCTBEHHBIE BEKTOPHI MATPUIIBI.

Paznen 3. KoMiieKCHBIE YHCJIA 1 MHOTOYJICHBI

[loHsiTHE O KOMIUIEKCHBIX 4HClIax. AJyredpanyeckasi, TPUTOHOMETpUUYECKasT U
nokasarejibHasg (¢GopMa KOMIUIEKCHBIX YHceNl. ApudMeThyeckue olepauud Haj
KOMIUIEKCHBIMU 4MciIamMu. M3BieueHrne KOpHs U3 KOMIUIEKCHOTO 4Kciia. Pasnoxenue
MHOTOWJIeHa Ha MHOkUTeNU. OCHOBHAas Teopema ajureopsbl.

Pa3nen 4. KpuBble BTOPOro nopsiaika

Onnurc, mapaboina, runepOoia, ux cBoMcTBa M ypaBHeHus. OOlee ypaBHEHUE
KpUBOM BTOpPOro mnopsnaka. IlpuBeneHue ypaBHEHHs KPHUBOM BTOPOTO IOpSAKa K
KaHOHUYECKOMY BUIY.

Pa3jes1 BBIHOCHTCSI HA CAMOCTOSITEJIbHOE 00y4eHne.

Pasznen 5. MaremaTnueckuii aHaJInu3

Tema S.1. UwucinoBas  mOCIENOBATENBHOCTD. [Ipenen  umcioBoun
nocyieoBaTenbHOCTY U ero cBoiictBa. DyHkiusa. Ilpenen ¢dynkuun. OcCHOBHBIE
TeopeMmbl O mpenenax (yHkuuu. IlepBblii U BTOpOM 3aMeyaTelbHbIE MPEIEIbI.
CpaBHeHUEe OECKOHEYHO MaJbIX U OECKOHEUHO OOJBIINX BEIWYUH. DKBUBAJICHTHbBIC
OECKOHEYHO MaJjible BETMYMHBI.

Tema 5.2. HemnpepblBHOCTh (QYHKIMH B TOYKE M Ha MNPOMEXYyTKe, Touku
paspbiBa (yHKIMM, UX KiIaccudukanua. AcUMOTOTH Tpaduka GYHKIUH, HX
KJ1accuduKaus, ycloBUs CylIeCTBOBAHUS, METOJIbI HAXO0KICHHUSI.

Tema 5.3. IlpousBonnas ¢yHkuuu. ['eomeTpuuecknii 1 MEXaHUYECKHN CMBICI
npousBogHou. [lpaBuna auddepenupoBanus u dbopMysIbl  BBIUHUCICHUS
npou3BOAHBIX. Talnuia NPOU3BOAHBIX OCHOBHBIX JJIEMEHTApHBIX  (PYHKIIHIA.
Brruncnenue npous3BoIHbIX (QYHKIUH, 3alaHHBIX PA3IMYHBIM 00pa3oM.

Tema 5.4. Quddepenuman. IlpousBomnbie u AudQepeHnransl  BBICIIUX
nopsAnkoB. [IpubnrxeHHbIe BBIYUCIECHUS ¢ TOMOILBIO TH(PPEPEHITNATIOB.

Tema 5.5. Packpeite HeomnpeneneHHocTed pasimnuHoro tuna. [IpaBuno
Jlonuransa. @opmyna Teinopa Pa3noxeHuss OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUHN 1O
dbopmyne Maknopena. [lpubnukeHHbIE BBIYUCICHUS C TOMOIIBI0  (HOPMYIIBI
Teunopa.

Tema 5.6. OcCHOBHBIE TEOpPEMBI mudpepeHInanTbHOTO  MCUYHUCIICHUS.
MOHOTOHHOCTh (PYHKIIMHU, KCTpeMyMbl HeoOxomumple W JOCTATOYHBIE YCIOBUS
MOHOTOHHOCTH, JIOKQJIbHOTO 3KcTpeMyma. MccienoBaHue BBITYKIOCTH Tpaduka
dbynkuuu. Touku neperuda rpaduka QyHKIUH.

Tema 5.7. Obmas cxema ucciaeoBaHus (PYHKIIMU U TIOCTPOEHUSI ee rpaduka.
CpoticTBa (GyHKIWNA, HEMPEPHIBHBIX Ha OTpe3ke. Hawmbonbiiee u HauMmeHbIee
3Ha4YeHHs (PYHKIIMH HA OTPE3KE.

Bropoii cemecTp



Paznen 6. JduddepeHuuanbHoe ucuMcjiaeHne QYHKUHUH HECKOJIbKHX
nepeMeHHbIX

[Ipenen u HempepbIBHOCTb. (OCHOBHBIE CBOWMCTBA HEMPEPBIBHBIX (DYHKIUH.
Yactuele npousBoaHble. llomHblil nuddepenmmann. [IponsBonHbIE CIIOKHON
(YyHKUMM HECKOJbKHX NEepeMEeHHbIX. YacTHble NPOU3BOAHBIE U JU(PepeHIraIbl
BBICIIMX MOPSAKOB. Teopema IlIBapia.

[IponzBonHas mno HampasieHuto. ['paguent. KacarenbHas K  KpHUBOM.
KacarenbHass TUJIOCKOCTh W  HOpPMallb K TIOBEPXHOCTH. ®opmysia Teinopa.
OkcTpeMyM (YHKIIMM HECKOJBKUX IepeMeHHbIX. Heobxoaumble U J0CTaTOYHBIE
YCJOBUS KCTpEMyMa.

Pa3nen 7. UnTErpasibHOE HCUMCTICHHE

Tema 7.1. IlepBooOpa3nas. HeompeneneHHbI WHTErpajl U €ro CBOMCTBA.
Tabmuiia WHTETpaJioB OT  OCHOBHBIX  dJJIeMEHTapHBIX  (QyHkuii. Meton
HEIOCPEACTBEHHOTO HHTErPUPOBAHUS.

Meron HHTETPUPOBAHUs € OMOIIBIO 3aMEHBI IEPEMEHHOM, ITOJABEICHUEM 10T
3HaK quddepennnana. MeTo HHTErPUPOBAHUS 110 YACTSIM.

WNHTerpupoBaHue palMOHAIBHBIX ApOOEH MHTErpUPOBAHUE HEKOTOPBIX BHUJIOB
UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX QYHKIUH.

Tema 7.2. 3amaun, UOpPUBOIAIIME K MOHATHIO OIPEIEIEHHOIO HWHTErpaa.
OrnpenesieHHbI MHTETpajl, €ro CBOMCTBA. Y CIIOBUSI MHTErpupyeMocT. MHTerpa ¢
NepeMEHHBIM TpeesioM uHTerpupoBanus. @opmyna Hetotona — Jleitonuna. 3amena
MIEPEMEHHON B ONPEIETIEHHOM UHTETPaJE.

IIpunoxkeHuss ONpPENETICHHOIO0 MHTErpajga B TEOMETPUM UM MEXAaHMKE
(BBIYMCIIEHHUE TUTOIAJCH MIOCKUX (QUTYD, UTMHBI KPUBOW, 0OBEMOB.

Tema 7.3. HecoOcTBeHHbIE WHTETpaibl MEPBOTO M BTOPOTO poja (Imo
OECKOHEYHOMY TPOMEXYTKY, OT HEOTpaHMYEHHBIX (YHKUMH Ha KOHEYHOM
IIPOMEKYTKE), UX CBOWCTBA.

Tema 7.4. 3agaun, nDpUBOIAIIME K NOHATUAM KPATHBIX M KPUBOJWHEWHBIX
WHTErpayoB. J[BOMHON M TPOWHOW MHTETPAJIbl, UX CBOMCTBA. BpIUMCIIEHHE ABOMHBIX
WHTETPAJIOB NOBTOPHBIM HHTETPUPOBAHUEM.

Tema 7.5. OnpeneneHue KpHUBOJMHENHBIX HHTETPAIOB IEPBOTO U BTOPOIO
poJa, UX CBOWMCTBA M BblUMCIEHUA. OlpeleneHne MOBEPXHOCTHBIX HHTErPANIOB, UX
CBOMCTBA, NPUMEPHI BIYNUCIICHHUS.

Paznen 8. UnciaoBbie 1 QyHKIIMOHAJIBbHBIE PS/IbI

Tema 8.1. Uncnossie psyibl. CxoauMocTh U cymMma psja. HeoOxonumoe yciioBue
CXOAUMOCTH. JevnicTBus c psaaaMu. CaoiicTBa YU CIJIOBBIX psaOB.
3HAKOIOJIO0KUTENbHBIEC psasibl. 'apmMonnueckuii psa. [Ipu3Haku cpaBHEHUS.

Metoapl HMCCIENOBAHUS CXOAUMOCTH TOJIOKUTEIBHBIX PAJIOB: IPU3HAKU
Hanam6epa, Komu, uaterpansusiii npusHak Korm.

Tema 8.2. 3nakouepenyroniuecs psapl. [Ipusnak JleitOuuma. AOcomtoTHas U
YCIOBHAsl CXOAMMOCTb 3HAKONEpPEMEHHBIX psAAoB. (OOO0OIIEHHbIE IPU3HAKU
Hanam6epa u Ko,



Tema 8.3. Crenennnie psAnsl U Ux cBoicTBa. Teopema AbGems. HurtepBan u
panuyc cxonuMocTu. uddepeHurpoBanue 1 THTETPUPOBAHUE CTEIIEHHBIX PSAIOB.

Tema 8.4. Psanpr Teitniopa u Makiiopena. YcioBHue pa3iioKUMOCTA (DYHKIIMH B
psan Teitmopa. Pasnoxenue HekoTopbix QyHkuui B psg Teitnopa. [Ipumenenue
CTENEHHBIX PSII0B B MPUOIMIKEHHBIX BBIYUCICHUSX.

Tperuii cemecTp

Paznen 9. O0bikHOBeHHbIE NH(depeHInATIbHbIC YPABHEHUS

Tema 9.1. [QuddepeHunansubie ypaBHEHMsI MepBOro mnopsijaka. Baeaenwue.
3amauy, HOpuBOJALIME K AU(QPepeHIuanbHbBIM YpaBHEHUSM IIEPBOrO MOPSIKA.
OCHOBHbBIE TOHATUS OOBIKHOBEHHBIX JU(P(EpPEHIMATBHBIX YPaBHEHUI IEpPBOTO
nopsiaka. IlocranoBka 3amaun Komm. Teopema cymiecTtBoBaHUS M €MHCTBEHHOCTH

pemennsi. OOmee W 4YacTHOE pelIeHus, oOlMi ¥ 4YacCTHBIM WHTETPaJIbL.
["'eoMeTpudeckuii CMBICIT 00IIIETO HHTETpaIA.
VYpaBueHus C pa3IesIONUMUCS NIEPEMEHHBIMH, OJTHOPOJTHBIC

nudepeHnranbHble ypaBHEHUS, ypaBHEHUS B MOJIHBIX U depeHimnanax.

JIunelHbIE A.y. IEPBOrO MOpsAJKa U ypaBHEeHHs bepHyiu. Pemenue TMHENHbIX
YPaBHEHHM  METOJA0M BApHALIMM  ITPOU3BOJIBHOW  TMOCTOSHHOM, METOAOM
MpOU3BENCHUN bepHyIun.

Tema 9.2. Jludpdepenuuanbabie ypaBHEHUS BHICIIUX TOPAIKOB. DOpMbI
3anucu TudghepeHInaIbHOTO YpaBHEHUS n-ro mopsiaka. O01ee u 4yacTHOE PeIlICHHUS.
ITocranoBka 3agaun Komm, kpaeBoii 3anaun. MIHTErprpoBaHue METOAOM ITOHUKEHUS
HopsJIKa.

Tema 9.3. Jluneitnble oaHOponHbIE Au(depeHIIuanbHbIe YpaBHEHUS 1 — TO
nopszika. OO0IMe CBOMCTBA pENICHU JTUHEHHBIX OAHOPOAHBIX AuddepeHInaIbHbIX

ypaBHeHUN n — TO mopsaka. [lonstue GyHIAMEHTANBHOW CHUCTEMBl PEIICHUMA
JUHEHHOTO OMHOPOAHOTO Iu(PEepPeHITNAIBPHOTO YpaBHEHUS 7 — TO TOPSAKa, €€
MTOCTPOEHHUE JUISL YpaBHEHUN c MOCTOSIHHBIMU KodhhUIMeHTaMH.

XapakTepuCTUUECKOE ypaBHEHNE. BUT YaCTHBIX PELICHUH JUHEMHOTO OJJHOPOIHOTO
U pepeHInanbHOr0 YpaBHEHHSI 71 — IO MOPSAKAa B 3aBUCMMOCTH OT BUJA KOpPHEU
XapaKTEPUCTHUECKOTO YPaBHEHUS.

JIuneitnple HeogHOpPOAHBIE MU (PepeHIInanbHble YPAaBHEHUSI 1 — IO TOPSAJIKA C
NOCTOSSHHBIMU KO3 duienTamu. Teopema 0 CTPYKType OOILIEro pemeHuss TaKuxX
ypaBHeHu#. Merton mnoadopa YacTHOTO pelieHus (METol  HEOIpeAesIeHHbIX
KO3 (PUIIMEHTOB) JIsl pa3JIMYHBIX CIIENUATBLHBIX BUJIOB MTPaBOil YaCTH.

JIunelinple HEOHOPOAHbIE MU(depeHIInaIbHbIe YPAaBHEHUSI BTOPOrO MOpPsKa.
MeTton Bapranuy MpoU3BOJIbHBIX TOCTOSIHHBIX.

Tema 9.4. KpaeBble 3aaun. 3ajayu Ha COOCTBEHHbBIC 3HAUYCHUA.

Tema 9.5. Cucrtembl OOBIKHOBEHHBIX JU(PPEPCHIIMATBHBIX YpPaBHEHUH.
OcHOBHBIE MOHATUA. HoOpManbHBIE CHUCTEMBI JMHEHHBIX OJHOPOJHBIX U
HEOJHOPOJHBIX TU(DPepeHINaNbHbIX YpaBHEHUN. Permenue TMHENHbIX OJTHOPOIHBIX
U HEOJHOPOJHBIX CHUCTEM OOBIKHOBEHHBIX JU(PPEepeHIMAIbHBIX YpPaBHEHUH C
MOCTOSSHHBIMU KO3 PUIIIEHTaMU.

Paspnen 10. Teopust BeposiTHOCTE#H



Tema 10.1. Bregenme. Onements komOuHatopuku. [IpaBunma cymmbl u
npousBeneHuss komOmHatopuku. CoenuHeHHs (pa3MelieHUs, IEePECTAHOBKH,
COUETaHUS).

[Ipeamer Teopum BeposiTHOCTEN. Bunpl ciywaiiHeix coObiThii. Knaccuueckoe,
CTaTUCTUUYECKOE Y T€OMETPUUECKOE ONPEICTCHUS BEPOSITHOCTH TOSIBICHUS COOBITHS.

Tema 10.2. Anrebpa coObiTuil. TeopeMbl CIOXEHUSI BEPOSTHOCTEM s
HECOBMECTHBIX M COBMECTHBIX COOBITHUH, TE€OPEMbl YMHOXXEHHUsSI BEPOSTHOCTEU MJIs
3aBUCHUMBIX U HE3aBUCHUMBIX COOBITHI. DOpMYyJIbl MONHOM BeposiTHOCTH, beiieca u
bepuynnu. JlokanbHas U nHTErpanbHas Teopemsl Jlarmiaca.

Tema 10.3. Conyuaiinele BenuuuHbl. [loHsATHE 3aKOHa pacHpeneneHus
JUCKPETHOW CIy4YalHOW BEJIWYWHBI U CIOCOOBI ero omucanus. OCHOBHBIE 3aKOHBI
pacmpeneneHus JUCKPETHOW  CIydyalHONM BENWYMHBI  (TUIEPreoOMEeTPUUYECKH,
OuMHOMUAIBHBIN, pacnpenenenue [lyaccona).

Tema 10.4. YucinoBble XapaKTEPUCTUKH AUCKPETHBIX CIIyYalHbBIX BEJIWYHUH.
MaremaTtnieckoe OKHUIAHUE U JUCTIEPCUS CIYYAWHBIX BEJIMYUH, UX BEPOSATHOCTHBIN
CMBICJI U CBOMCTBA.

Tema 10.5. HenpepbiBHble ciydaiiHble BelIWYMHBI. VHTErpaibHas (QyHKUUsA
pacnpenenenus. [InotHocTs BeposiTHOCcTEN. CBSA3b MEXAY MHTErpajbHON (yHKUMEH
pacrpeneneHuss M IUIOTHOCTBIO BEpPOSATHOCTEW. MaremaThyecKoe OKHIaHWE U
JIACTIEPCUSL HENIPEPHIBHOW CIIy4alHOU BEJIMYMHBI.

OCHOBHbBIE 3aKOHBI PACHPEACIICHUS HENPEPBIBHBIX CIIyYaWHBIX BEJIMYHH.
PaBHOMEpHBIN, DOKAa3aTeNbHBIM 3aKOHbL. HopMmanbHBIA 3aKOH pacIpelesICHUs.
BeposTHOCTh monagaHusi HOPMaJIbHO PACHPEACICHHOU CIIy4YalHOW BEJIWYMHBI Ha
IIPOU3BOJIbHBIM KOHEUHBIM WMHTEpPBAJ, HA UHTEPBAJI, CUMMETPUYHBIA OTHOCUTEIBHO
cpenHero 3HaueHus. [IpaBuino Tpex curm.

Tema 10.6. IlpenenbHble TeopeMbl Teopuu BeposiTHOcTed. HepaBeHCTBO
YebpimeBa. Teopema YebOsbimeBa. Teopema bepnymnu. LlentpanbHas mnpenenbHas
Teopema.

Tema 10.7. JIByMepHas craydailHas BeIMYMHA. 3aKOH PaCIpENCIICHUS
JBYMEPHOM Ciy4alHOW BenuyuHbl. @yHKUMS pacnpeneneHus. BeposaTHOCTb
nonajaHus B 3aJJaHHYI0 00yacTh. J[ByMepHas IIOTHOCTh BEPOSITHOCTH, €€ CBOMCTBA.
3aBUCUMBbIEC U HE3aBUCUMBIEC CITy4alHbIe BETUUUHBL. KOppensiiuoOHHbIE MOMEHTHI.

Pa3zngen 11. MaTtemaTnueckasi CTATHCTHKA

Tema 11.1. OcHOBHBIE 3aa4d MaTEMaTUYECKOW CTAaTUCTUKH. BbuIOOpOUHBI
MeToJ. ['eHepanbHas COBOKYMHOCTb U BbIOOpKa. Tumbl BbIOOpoK. CTaTUCTHUECKOE
pacnpenenenue BbeIOOpkH. [locTpoeHne smmnupuueckol (YHKIUU pacnpeesieHus
BBIOOPKH, MMOJINTOHA U TUCTOTPAMMBI OTHOCUTEIIBHBIX YaCTOT.

Tema 11.2. ToueyHble OILIEHKH MapaMEeTPOB pacmpesnencHus. TpeOoBaHusS K
OLIEHKaM: HECMEILEHHOCTb, COCTOATEIBHOCTh, A dexkTuBHOCTS. BniOOpouHas
cpenHss. BeiOopouHas M McnpaBlieHHas TUCIEPCUU. Y IPOIIEHHbIE METO/bI pacuera
CTaTUCTUYECKUX XapaKTEPUCTUK BHIOOPKH.

HNurepBanbHbie OLEHKHU. JlOBEpUTENBHBIM MHTEpBaI Ui MaTeMaTUYECKOIO
OKUJIaHUs PU U3BECTHOM CpEJHEM KBaJpaTHUYECKOM OTKJIOHEHUU. Pacnpenenenue



CreronenTa. JloBepuTenbHBIA HHTEPBA JI BHIOOPOYHON CPEAHEN TPpU HEU3BECTHOM
CpeIlHeM KBaJpaTuiecKoM OTKIoHeHHH. Ciydail Maioi BEIOOPKH

Tema 11.3. DieMeHTBl KOpPPEISIIMOHHOIO M PErPECCMOHHOrO aHajau3a.
Onpenenenue napaMeTpoB JUHEWMHON CpPEIHEKBAAPATUUECKOM PETPECCUU METOAOM
HAaUMEHBIIUX KBaJPaTOB.

5. O0pa3oBaTte/ibHbIC TEXHOJIOTHH, IPUMEHsIeMble IIPH OCBOCHUH AUCHMIIUHbI

Meroauka npenosaBaHus JUCUUILIMHBI «BbIcIIasg MaTeMaTHKa» U peanu3anus
KOMIIETEHTHOCTHOTO ~ MOAXOJa B  M3J0KEHUM U  BOCHPHUITUM  MaTepuaia
peyCMaTPUBAIOT MCIOJb30BaHUE CIIEIYIOMINX aKTUBHBIX U MHTEPAKTUBHBIX (OpPM
IIPOBEJICHUs TPYIIIOBBIX, MHIWBHUIYaIbHBIX, ayJAUTOPHBIX 3aHATUN B COYETAHUM C
BHEAYJAUTOPHOUN pabOTOM C 1ebi0 (OPMUPOBAHUS M PAa3BUTHA MPODHEeCCUOHATBHBIX
HABBIKOB 00YYaIOIINXCS:

— 3aIIMTa ¥ UHIUBUIYaJbHOE O0CYKIECHUE BBIMOIHAEMBIX ITAlOB PACYETHO-
rpauueckux paodor ;
- MPUBJICYECHHE JTYUIIUX CTYJAEHTOB K KOHCYJIBbTUPOBAHUIO OTCTAIOLIUX.

— MOATOTOBKA, MPEJCTABICHUE U OOCYKJEHUE MPE3CHTALMI HA CEMHUHAPCKUX
3aHSITHSIX;

— OpraHu3alys 1 MPOBEJECHUE TEKYIIEro KOHTPOJIS 3HAHUM CTYJEHTOB B (hopme
0JJAaHKOBOI'O TECTUPOBAHUS;

— TMPOBEJCHUE WHTEPAKTUBHBIX 3aHATUM MO TMPOLEAYpEe NOATOTOBKH K
UHTEPHET-TECTUPOBAHUIO HA CalTax: i-exam.ru, fepo.ru;

— HCIOJIb30BaHUWE HHTEPAKTUBHBIX (OPM TEKYIEro KOHTPOJis B Qopme
ayJIMTOPHOI'O U BHEAYJUTOPHOTO UHTEPHET-TECTUPOBAHUS;

UTOTOBBIII KOHTPOJb COCTOUT B YCTHOM 3K3aMEHE IO MAaTeMaTHKE C Yy4eTOM
pe3yJIbTATOB BBIMTOJHEHUS! CAMOCTOSITENILHBIX paboT.

VY aenbHbI BEC 3aHATHI, NPOBOAUMBIX B MHTEPAKTUBHBIX (POpMaxX, OMpEEIeH
IJIABHOWM 1I€JIbI0  00pa30BaTENbHOW MPOrpaMMbl, OCOOEHHOCTbIO KOHTHHIEHTA
oOy4Jaromuxcs U COAEpKaHUEeM JUCHUIUIMHBI «BpICIIas MaTeMaTukay U B LIEJIOM I10
aucuuiuimae coctaBisieT 30 % ayauTOPHBIX 3aHATHH. 3aHATHS JIEKIMOHHOTO THUIIA
cocTaBsit0T 40 % oT oObeMa ayIUTOPHBIX 3aHATHUM.

6. OueHouyHnble cpeacTBa ISl TeKYIIero KOHTPOJsSI YyCIeBaeMOCTH,
NMPOMEKYTOUHOI aTTeCTAllMM MO WTOraM OCBOEHMsSI JMCHUIJIMHBI U Y4eOHOo-
MeToauYecKoe o0ecredyeHue CaMoCTOsITeJIbHOM PadoThl CTY€HTOB

B mpomecce o0ydeHuss Ha TEpBOM M BTOPOM Kypcax HCHOJIb3YIOTCS
CIIEIYIOIIKE OLEHOYHBIE (POPMBI CaMOCTOSITENIbHOM pabOThl CTYACHTOB, OIICHOYHBIC
CPEIICTBA TEKYILIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOUHBIX aTTECTAIUI:

B IICPBOM ceMecTpe
- ABe pacueTHO-rpadguyecKkue padoThl.

PacuerHo-rpaguueckasi padora Nel mo JinHeiHHOM M BEKTOPHOM aJjreope.
Kpatkoe conepxanue u 3Tanbl pacueTHO-rpaduyeckor paboThl:
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Ilepsviii sman.

Pemenue cuctem JIMHEMHBIX aJireOpanyecKkux ypaBHeHU meTonamu ["aycca,
Kpamepa u oOpaTtHO# MaTpPHUIIBL.

Bmopou sman.

Bexkropsl, nerictBus HaJ BekTopamu. CKansipHOE, BEKTOPHOE, CMEILIAHHOE
IIPOU3BENACHUS BEKTOPOB.

PacuerHo-rpaguueckasi padora Ne2 mo MareMaTH4eCKOMY aHAJIM3Y.
Kpatkoe conepxanue 1 3Tanbl pacueTHO-rpaduyecKkoi paboThl:

[Ipenen ynciioBo# Mocae0BaTENILHOCTH, TIpeie] GyHKIIUU.
HccnenoBanne PyHKIIMU HA HEMPEPHIBHOCTD.

Brruncnenue npou3BoIHbIX (QYyHKIUH.

HccnenoBanne QpyHKIUU, TOCTPOCHUE TPaduKOB.

Bo BTOpOM cemecTpe

- TP pacdyeTHO-rpaduyeckre padoThbl.

PacuerHo-rpajguuyeckast padora Ne 3 no GyHKIUAM HECKOJbKHX IePeMEHHbIX.
Kpartkoe conepkanue pacueTHO-rpauyecKoil pabOoThI:

OyHKIMU HECKOJIBKUX NepeMeHHbIX. YacTHbIe npou3BoaHbIe. [Ipor3BogHBIE OT
COXHBIX (pyHKIMA. [Ipor3BOAHAS IO HAMPABIEHUIO U IPAIUEHT. DKCTPEMYM
(GyHKUMU JBYX NMEPEMEHHBIX.

PacuerHo-rpaguueckasi padora Ne 4 1o MHTErpaJbHOMY UCYHUCICHHIO.
Kpatkoe conepxanue u 3Tamnbl pacueTHO-rpaduyecKkor paboThI:

Ilepsviii sman:

MeTtozb! nHTErpUpOBaHusl. Beiuncienrue HeonpeaeaeHHbIX HHTETPAJIOB.
Bmopoti sman:

[Tpuinoxenust onpeaeneHHbIX HHTErpaioB. MccneqoBanue CXoquMOCTH
HECOOCTBEHHBIX MHTETPAJIOB.

PacuerHo-rpadguyeckast pabora Ne 5 no psigam.

Kpartkoe coneprkanue v 3Tamnbl pacyeTHO-TpapuiyecKoi paboThI:

Ilepsvii sman:

HccenenoBanre CXOOUMMOCTH YUCIOBBIX PSAZIOB.

Bmopoii sman:

HccnenoBanue cXoAMMOCTU CTENEHHBIX PsA0B. Paznoxxenue QyHKIMI B cCTeNIEHHbIE

PAIBL.

B TperbeM cemecTpe
- TpU pacueTHO-rpaduveckue padoThl.

PacuetHo-rpaduueckas padora Ne 6 no 1ud¢epeHHaIbHBIM YPABHEHUSIM.
Kpatkoe conep:xkanue pacueTHO-rpaduueckoil paboThI:
Metozs! pemenuit nuddepeHuanbHbIX YpaBHEHUN Pa3IMyHOTO TUTIA.

PacuerHo-rpaguueckast padora Ne 7 1o Teopum BeposiTHOCTEI.

Kpartkoe coneprkanue pacueTHO-rpauyecKoil paboThI:

Omnpenenenue BEpOSITHOCTEN CIy4allHbIX COOBITUI, 3aKOHOB pacipeneneHus
JUCKPETHBIX U HEMIPEPBIBHBIX CIyYalHbBIX BEJIMUMH U UX YUCIOBBIX XapAKTEPUCTHUK.
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PacuetHo-rpaguueckas padora Ne 8 mo MmareMaTn4ecKo CTATUCTHKE.
Kpatkoe copep:xkanue pacueTHO-rpadpuueckoil paboThI:

[TocTpoenue smnuprudeckoil PyHKINUN pacTipeieNIeHUs] BBIOOPKH, TTOJUTOHA U
THCTOIPAMMbI OTHOCHTEJIBHBIX YaCTOT.

PacueT craTucTHUECKUX XapaKTEPUCTHK BHIOOPKH.

[TocTpoeHue TMHUM perpeccuy U onpeeeHrne BBIOOPOUYHOro KosdduieHTa
KOPPEJSLHUH.

OleHOYHBIE CpEICTBA TEKYLIETO KOHTPOJISI yCIIEBAEMOCTH  BKIIOYAIOT
KOHTPOJIbHBIE BOMPOCH W 3alaHus B (Gopme OJIAHKOBOTO TECTHPOBAHUS IS
KOHTPOJISI OCBOCHUS 00YUYaIOIIMMHUCS pa3AesioB TUCIUIUTNHEI, mpueM PI'P.

OOGpa3upl TECTOBBIX 3ajaHui, 3agaHuii PI'P, KOHTpOJBHBIX BOIPOCOB H
3QIaHUi I8 TPOBEJCHHUS TEKYIIEro KOHTPOJISI, DK3aMCHAIIMOHHBIX OWIJICTOB
npuBeieHbl B [Ipunoxenuu 2.

6.1. ®OHJ OLIEHOYHBIX CPEJACTB AJI5 NPOBEJICeHUS MPOMEKYTOUHOM
aTTecTAlMU O0YYAIONIMXCHA MO AUcUUuMINHe « Bpicass MaTeMaTuKa»

6.1.1. IlepeueHb KOMIETEHIINH C YKa3aHUEM HTANOB X (POPMUPOBAHUS B IIPOIECCE
OCBOCHHUSI 00Pa30BATEIBHON TPOTPAMMBI.
B pesynbTaTe 0cBOCHUS TUCIUTIITUHBI POPMUPYIOTCS CIEIYIONHE KOMIIETEHIIUN

Kon B pe3yibTaTe ocBoeHHs 00pa30BaTeIbHON MPOrPaMMBbI
Kommnerenuu o0y4aroimiics J10/KeH 00J1a1aTh
/|
ITK-1 CIIOCOOHOCTBIO  BBISBIIATH ~ CYIIHOCTh  HAYYHO-TEXHUYECKHUX
npoOieM,  BO3HHUKAIOMUMX B Xo/A€  NpodeccruoHaIbHOM

NEATENIbHOCTH, U MPUBJIEKATH JUISI UX aHAJIN3a COOTBETCTBYIOIIHIA
bu3HKO-MaTeMaTHYECKUI anmnapar

I1K-2 TOTOBHOCTBIO TPUMEHATHh (PU3UKO-MAaTEMAaTHUECKUN  armmapar,
TEOPETHUYECKUE, PACUYETHBIE H© OAKCIEPUMEHTAIBHBIE METOJIbI
WCCIIEIOBAHUM, METOJbl MAaTEMaTHYECKOr0 W KOMIIBIOTEPHOIO
MOJICJIMPOBAHUS B ITpoLiecce NMPOPECCUOHAIBHON AESITENbHOCTU

B npouecce ocBoeHus: 06pa3zoBaTeNbHOW NPOrpaMMbl JaHHbIE KOMIIETEHIIUH, B
TOM YHCJI€ UX OTJEJbHbIE KOMIOHEHTHI, (POPMUPYIOTCS TIOITAIHO B XOJI€ OCBOCHUS
OOy4YaloIMMHUCS AUCHUIUIMH (MOAyJeil), MpakTUK B COOTBETCTBUM C Y4EOHBIM
IUIAHOM U KaJICHJIApHBIM rpauKkoM y4eOHOTO Ipoliecca.

6.1.2. Onucanue noka3areJieii 1 KpuTepueB OLEHUBAHUS KOMIIETEHINI,
(¢opMupyeMBbIX 110 HTOTaM OCBOEHHS IUCIHUILINHBI, ONIUCAHUE KA
OllCHUBAHUA

[loka3zareneM OLEHMBAaHMS KOMIETEHIMM Ha pa3IMYHBIX JTalnax MX
(GopMHpOBaHUA SBISETCSA JOCTHKEHUE OOYYAIOIIMMHUCS ITUIAHUPYEMBIX PE3yJbTaTOB
0Oy4eHHsI 10 JUCLUIUIMHE.
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Kputepun onenuBanus

IToxa3zareanb

2 3 4 5
OIIK-2
Cnoco0eH mNpUMEHATh MeTOAbl MATEeMATHYeCKOr0 AHAJM33a, MOJEeJUPOBAHNWS, ONTHMHM3AUUH H

CTATUCTHUHKHU JIA pCIICHUA 3a/1a4, BOSBHUKAKIIHUX B X01€ HpO(l)eCCHOHaJIbHOﬁ JACATECJIBbHOCTH

3HATH: OO0yuarommmiics OO0yuarommmiics OO0yuarommmiics OOy4arommuiics
MaTEeMATHYECKU | IEMOHCTPUPYET JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHPYE
€ MeTOABbl B | IOJIHO€  OTCYTCTBHE | HETIOJHOE COOTBETCTBHE | JIOCTATOYHO TIIYOOKHE | T MOJHOE
o0BeMe, WIM  HEJOCTATOYHOE | 3HAHW MPOrpaMMme, 3HAHUS COOTBETCTBHUE
JOCTaTOYHOM COOTBETCTBUE 3HAHUU | IOMYCKAIOTCS OMIUOKH, KOHTPOJIUPYEMBIX 3HAHUI
JUTSI TPAMOTHOTO | KOHTPOJIUPYEMBIX MIPOSIBIISICTCS pas3nenon nporpaMmme
aHanu3a pasnenon HENOCTATOYHOE, JUACIUIIINHEI, JTHUCIUTUINHEI,
buzngecKux MAaTEMATHUKU: MMOBEPXHOCTHOE 3HAHHE OTBEYaeT Ha  BCE | JIOTUYHO U
SIBJICHUI U | He criocoOeH TEOPHUH, CYTH METOJIOB. BOIIPOCHI, B TOM YHCJIE | apTYMEHTHPOB
MIPOIIECCOB U | apryMeHTUpoBaHHO U | [lyist morydeHus JIOIIOJIHUTE/IbHEIC. B | aHHO OTBeuaer
KOPPEKTHOM IIOCJIEIOBATEIHLHO MPaBUILHOTO OTBETA TO € BpeMs IpH | HA BCE
dbopManmu3aMy | U3NIaraTh MaTepual, TpeOYIOTCS YTOUHSIONINE | OTBETE JIOITYCKAaeT | BOIPOCHI, B
n pelieHus | HeMpaBUILHO BOITPOCHI. HECYIIECTBEHHBIC TOM 4YHCJIE
npodeccuoHanb | OTBEYAeT Ha MOTPEIITHOCTH WU | JTOMOJHUTEIbH
HBIX 3a7a4 JIOMOJTHUTEILHBIE JaeT  HEOOCTAaTOYHO | bI€,
BOTIPOCHI WJTH 3aTPY/I- ITOJIHBIC OTBETHI ITOKa3bIBAET
HSIETCS C OTBETOM BBICOKHI
YpOBEHB
TEOPETUUYECKOMN
MIOATOTOBKU
Ymern: OO6yuaromuiics Obyuarommiics Obyuarommiics OO6yuatonuiics
BBISABIIATE ITOKA3bIBAET JTEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUpPYE
CYIITHOCTh HEJIOCTATOYHOE HEIOJHOE COOTBETCTBUE | YACTHYHOE T yMCHUE
Hay4HO- YMEHHE  MPHUMEHSTDH | CIEAYIOIUX YMEHHIA: COOTBETCTBUE MIPUMEHSATH
TEXHHYECKUX U3BECTHBIC B yUEOHOU | pelIeHue 3a1ad, yMeHUE CIICIYIOIUX YMEHUH: | TEOPUIO K
npo0Jem, JUTEPATYPE METOJBI K | TIOJIB30BAThCS MIPUMEHATh TEOPETU- | PEIICHUIO
BO3HUKAIOIIUX | PEHICHUIO BEPOSITHOCTHO- YeCKHE METONbI K | Mpe/iaraeMbIX
B X0JI¢ | mpeyIaraeéMpIX 3ajad, | CTAaTUCTUICCKUMHU pEIICHUIO 3a7ad4. | 3a7ad4,
npoecCuoHamb | TOMycKaeT rpyObie | MmeTomgamu. B permiennn YMeHUsT OCBOCHBI, HO | MPaBWJIBHO U
HOHU OIINOKHU IpH | 33124 MOTYT JOTYCKAIOTCS HE3HA- | TIOJTHO CTPOUTh
NEATCIILHOCTH, | PEUICHUH 3a7[a4 WU | COJIEPIKATHCS TpyObIe YUTENbHBIC OIIMOKH, | pEIICHUS
W TpHUBIEKaTh | BOOOIIE perieHus | OMMOKH, TPOSBIISICTCS HETOYHOCTH, MaTeMaTHYECK
JUISE UX aHaJIM3a | 3a7ad ~ OTCYTCTBYIOT, | HEJIOCTATOYHOE YMCHHUE 3aTpyTHCHUS MpH | UX 3ajad.
COOTBETCTBYIOII | HEMIPABUILHO MIPUMEHSATH TEOPHIO K pemeHun  3amad, He | CBOOOIHO
ui (Gu3HKO- | OTBEUALT Ha | PEIICHUIO MPeIaraeMbIX | BIIHSIONIME Ha OOIIWH | omepupyeT
MaTEMAaTHYECKH | JONOJHUTEIbHEIE 3a7a4. XOJT PEIICHHS MPUOOPETECHHBI
it ammmapar BOTIPOCHI WU 3aTPY/I- MU YMEHUSIMH,

HACTCA C OTBETOM

MIPUMEHSET UX
B CUTYaIUsIX
MMOBBIIIEHHOMN
CIIOKHOCTH.
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BJIAJeTh: OO6yuaromuiics He | OOyyaromuiics BIageer OO6yuaromuiics OO6yuaromuiics
METOJaMH BJIaJICET WU B | MaTeMaTHYECKUMU YACTUYHO BJIAJICET | B ITOJIHOM
MaTEMaTHYECKO | COBEPIIECHHO METOIaMH B HEITOJIHOM METOJIaMH,  HaBBIKHA | 00ObEME
ro aHajau3a M| | HEJOCTATOYHOM o0BeEMe, IOy CKAIOTCS OCBOEHBI, HO JIOTYCKa- | BJIaJIeeT
MOJICIIMPOBAHUSI | CTETICHU BJIAJICET 3HAYUTEILHBIE OIIHOKH, FOTCS METOIaMH
, HaBBIKAMH MIPOSIBIISICTCS HE3HAYNUTEIbHBIE pacyeros,
TEOPETUYECKOTO | MPUMEHCHHUS HEJI0CTATOYHOCTh OIIMOKH, HETOYHOCTH, | CBOOOIHO
u TEOPETUIECKOTO BJIAJECHUS 3aTpyTHEHUS IIPH | IPUMEHSIET
SKCIEPUMEHTAN | amlrmapara M | MaTEMaTHYECKOM AHAJUTHYECKUX MOy YCHHBIC
BHOTO Pa3IMYHBIX TEXHUKOH, UCIBITHLIBAET oreparysx, MepeHoce | HAaBBIKU B
HCCIIEIOBAHUS MaTeMaTHYECKUX 3HAYUTEIbHBIE YMEHUH Ha HOBBIC, | CUTYAIHIX
JUISE  PEUICHHsI | METOJOB K PEUICHUIO | 3aTPYTHEHUS TPH HECTaH/IapTHHIE MIOBBIIIIEHHON
npoOeM, 3a7a4 MPUMEHCHUY HaBBIKOB B CUTYaIlUH. CII05KHOCTH.
BO3HHUKAIOIINX HOBBIX CHUTYyaITHIX.
B X0JIe
npodeccuoHab
HOM
JIEATENILHOCTH

[IIxana OOCHHBAHUA PC3YJILTATOB HpOMG)KYTOLIHOﬁ arrecraium Hu eé

OIIUCAaHUC:

DopMa IPOMEKYTOYHOM ATTECTALMHU: IK3AMEH.

[TpomexxyTouHasi aTTectanusi oOydaromuxcs B popMe 3K3aMeHa MPOBOIUTCS
o pe3yJbTaTaM BBHINIOJHEHHsS] BCEX BHIOB Y4eOHOl paboOThl, MpPEeayCMOTPEHHBIX
y4eOHbIM IUIAHOM MO JAHHOM JWCUHUILIMHE, MPU ITOM YUHUTHIBAIOTCS PE3YJIbTaThI

TCKYHICIO KOHTPOJA YCIICBACMOCTH B TCYCHHC CCMCCTpPA.

OneHka CTelneHu

JOCTHXKEHUS O0YYAIOIIMMUCS IJIAHUPYEMbIX PE3YyJIbTaTOB O0yUEHHUs 1O AUCLMIUINHE

IIPOBOJUTCA IIPCIIOJaBaATCIIEM,

BCAYIIMM 3aHATUA 110 AUCHUIIMHE MCTOJO0M

3KCH€pTHOfI OILICHKHM. IIo wrToram npOMemyTquoﬁ arTecraliuu I10 AUCIHHUIIIINHE

BBICTaBJISICTC  OLICHKA «OTIUYHO», «XOPOILIO», «yJOBIECTBOPUTEIBHO» WA
«HEYJOBJIETBOPUTEIBHOY.
[Ikanaa oueHNBaHUA Onucanue
BeimosiHeHbl  Bce  BHABI  y4eOHOM  padoOThI,

OTIn4YHO

NnpeaycMOTPeHHbIe padodeil mporpammoii. CTyaeHT
JEMOHCTPUPYET  COOTBETCTBUE 3HAHUM, YMEHUM,
HABBIKOB TOKa3aTeyisiM, NpPHUBEACHHBIM B TabIMIAX,
OIEepUpYyeT MPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HaBBbIKAMU, MPUMEHSIET UX B CUTyalMsIX IMOBBILICHHON
cinoxHocTH. [Ipu »TOM MOTYT OBITH JOMYIICHBI
HE3HAYNTEIbHBIC OIMUOKW, HETOYHOCTH, 3aTPyIHECHUS
IpU MNEPEHOCE 3HAHMM W YMEHHU Ha HOBBIE,
HECTaHJApPTHHIC 3aJa4U.

14



Xopomo

BrlmosiHeHbI BCE o0si3aTeJIbHbIE YCJI0BUA
MOATrOTOBKH CTy/JeHTAa K MPOMEXKYTOYHOM
aTTrecTanmum, MIPETyCMOTPEHHBIE MpOrpaMMon
mucuuIuiiHbl. CTyAEHT JTEMOHCTPUPYET COOTBETCTBUE
3HAHUM, YMEHUH, HaBBIKOB MOKa3aTelIsiM,
MIPUBEJAECHHBIM B TabnIuIax, ONEpUPyeT
MPUOOPETCHHBIMU 3HAHUSMH, YMEHUSMH, HaBBIKAMHU.
B T0 ke BpemMs npu  OTBET€  JOMYCKAaeT
HECYILIECTBEHHBIE TMOTPEIIHOCTH, 3aJadyd pPElaer ¢
HEeJI0YeTaMu, HE BIUSIONIMMU Ha OOITUN X0 pelIeHus.

Y IOBJIETBOPUTEIBHO

BrimonHeHbl BCE o0si3aTe/IbHbIE yCJI0BU S
MOATrOTOBKH CTY/IeHTa K MPOMeKYTOUHOI
aTTecTalum, MIPETyCMOTPECHHBIS IPOrPaMMOi
TUCIUIUTHHBL. CTYJIEHT JTEMOHCTPHPYET COOTBETCTBHUE
3HAHUH, YMEHUH, HABBIKOB MOKa3aTeIIsIM,
MIPUBEICHHBIM B Ta0IuIax, ornepupyer
MPUOOPETCHHBIMU 3HAHUSMH, YMCHUSMH, HaBBIKAMHU.
Ho mokaspiBaeT HernyOOKHE 3HAaHMS, NMPU OTBETE HE
JOTyCKaeT rpyObIX OIMIMOOK M MPOTHUBOPEUUH, OTHA-
KO B (hOPMYJIMPOBAHUU OTBETA OTCYTCTBYET JIOJKHAs
CBSI3b MEXK]Iy aHAIIM30M, apTyMEHTAIMEH U BHIBOJIAMH,
B pEIICHWH 3a7a4 MOTYT COJICpPKaThcs TpyoObIe
omnOku. JIJis moy4deHus MpaBUILHOTO OTBETa TPeOy-
IOTCSI YTOYHSTFOIIINE BOTIPOCHI.

HeynosneTBopurenbHo

He  BbImosHEHHI o0si3aTe/IbHBIE  YCJIOBHUSA
MOArOTOBKH CTyJAEHTA K MPOMEKYTOYHOM
arTecTalnum, IIPEyCMOTPEHHBIE IIPOrpaMMON
mucuumuineel,  WJIM cTygeHT  IeMOHCTpHUpyeT
HEMOJIHOE COOTBETCTBUE 3HAHWUW, YMEHUWW, HABBIKOB
MPUBEACHHBIM B TAOIUIAX MOKA3aTENSM, JOMYCKAIOTCS
3HAYUTEIbHBIE OIIMOKH, MPOSBISAETCS OTCYTCTBHE
3HAHWUM, YMEHUH, HAaBBIKOB II0 psAy IIOKa3aTeseu,
CTYJEHT UCIBITHIBACT 3HAUUTEIIbHBIC 3aTPyAHEHUS IIPU
ONEPUPOBAHUY 3HAHUAMU U YMEHUSAMH.

Y IOBJIETBOPUTEIBHO

BoimonnHeHsl  Bce  BUABI  y4eOHOW  paboThl,
NpeayCMOTpEHHbIE  y4yeOHbIM  TIaHOM.  CTyaeHT
JEMOHCTPUPYET  COOTBETCTBUE 3HAHUM, YMEHUM,
HABBIKOB TOKa3aTeyisiM, NpPHUBEACHHBIM B TabIMIAX,
ONEepUpYeT MPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HaBbikamMu. Ho mokaspiBaeT HeryOOKWe 3HaHWS, MPU
OTBETe HE JOMycKaeT TpyObIX OIMUOOK WM
NPOTUBOPEUH, OAHAKO B (POPMYJIMPOBAHUU OTBETA
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OTCYTCTBYET JOJDKHAs CBSI3b MEXKIY aHAJIU30M,
apryMeHTaIuel U BbIBOJIAMH, B PEIICHUU 3a]1a4 MOTYT
coaepKatbcs TpyoOble omumOku. J[ns momydeHms
MPaBUIILHOTO OTBETA TPEOYIOTCS YTOUHSIONIUE BOTIPO-
CBI.

@DoH/BI OIICHOYHBIX CPEJICTB MPEJCTABICHBl B TPWIOKEHHH 2 K pabodeit
porpaMme.

7. YueOHO-MeTOAMYEeCKOE U MH(POPMALIMOHHOE O0ecnedeHne JUCIUILTHHbI
a) OCHOBHAs JMTeparypa:

1. ®uxtenronsi .M. Kypc nuddepeHnuanibHOro 1 HHTErpaaTbHOTO UCYHCIICHUS
VYuebnuk. B 3-x Tomax. T.1 -13-e uzn., crep. CII6.: U3n-Bo «Jlanby, 2019. 608
c. T.2 13-e u3n., crep. CII6.: U3n-Bo «Jlansy, 2019. 800 c. T.3 — 10-e u3n.,
ctep. CI16.: U3a-Bo «Jlanb». 2019. 656 c.

2. 3yokoB B.I'., JIsxoBckuii B.A., Mapteinenko A.M., Munocues B.b., ITymkapb
E.A. Kypc maremaTuky Jisi TEXHHYECKHX BBICHIMX YUYEOHBIX 3aBelleHHid. M.:
MI'NY, 2012. 400 >x3. https://e.lanbook.com/ .

AOMOJHUTEIbHAS JIUTepaTypa:

1. Iuckynos H. C. JuddepeHnuanbHoe ¥ HHTETpaJbHOE WCUYHUCICHUS IS
BTY30B. B 2-x Tomax. M.: Muterpan - [Ipecc, 2009. 180 sk3.

2. MunocueB B.b., Mapteinenko A.U., Jlsxosckuii B.A., 3yoxoB B.I'. Kypc
BBICIIENT MaTeMaTHKHU: YueOHoe mocodOue. Yacte 1.M.: MI'1Y, 2007; Yactb
2M.: MI'MY, 2007. Yacrte 3. M.: MINY, 2011. 400 5k3.
https://e.lanbook.com/.

3. Kypc nexmuii mo nuHEHON anreOpe W aHaJTUTHUYECKON TeOMETpHH: ydueOHOe
noco6ue. // Kynpssues b.1O., Marsm B.U., [TokazeeB B.B., YUepkecona I'.B..
M.: MI'TY «MAMM», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHbIi pecypc.

4. Martematnueckuid aHanu3. Teopust mpenenoB u  AuddepeHimaibHoe
WCYHCIICHHE: OCHOBHBIC IIOJIOKCHUS TCOPUH, METOAMYCCKHE YyKa3aHUs U
BapuUaHThl pacueTHO-Tpaduyeckux padot // bomynoB M.A., bopoauna C.U.,
KoporkoBa H.H., Tkauenko O.M. M.. MITY «MAMN», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHBI pecypc.

5. byrpos f1.C., Hukonsckuit C.M. Briciias maremarrka: y4eOHUK JJis1 BY30B B
3-x Tomax. M.: JIpoda, 2009.

6. Koran E.A. O6pikHOBeHHBIC (D PEepeHITHATBHBIE YPABHEHUS U OTICPAIIMOHHOE
WCYHUCIICHHUE. VyebHoe 10co0me mno mucnuIuiiHe «MaremaTtukay Ui
CTYZIEHTOB Bcex crienranbHocTer. M. 2006. 693 k3.

B) IPOrpamMMHoOe odecreyeHre 1 HHTEPHeT-pPecypChbl:

[IporpammHoe obecriedeHre He MpeyCMOTPEHO.
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HuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOIWYECKUE MaTepuasbl B
AIIGKTPOHHOM BHUJE, MpeACTaBICHHbIE Ha caiite mospolytech.ru B paznene: «Llentp
MaTeMaTH4ecKoro oopasoBanus» (http.//mospolytech.ru/index.php?id=4486);

BapuaHTbl KOHTPOJBHBIX 33JaHUN MO TUCIUIUIMHE MPEICTaBICHbl HA CalTax:
http://i-exam.ru,_http.// fepo.ru.

[lome3nple  yueOHO-MeTOAMYECKHME W HMH()OpPMAIMOHHBIE  MaTEepPHAJIbI
IIPECTABJIEHbl HAa canTax:

http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeyenp  pecypcoB  MH(POPMAIMOHHO-TEIEKOMMYHUKAIITMOHHOW  CETH
«HTEepHET» NI OCBOCHUS TUCIIUILIAHBIL:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HuTepHeT-pecypchl BKJIIOYAIOT  y4eOHO-METOAMYECKUE MaTepuaibl,
MIPE/ICTaBIICHHBIE HA CAalTe AIIEKTPOHHO-OMOMHoTeuHOM cructembl M3marenscTBa Jlanb
(https://e.lanbook.com/).
http://function-x.ru/tests_higher math.html TecTsI o BrICIIEH MaTeMaTHKE.
http://pmims.000webhostapp.com/xbookM0018/index.html Buneokypc u TecThl mo

TEOPUU BEPOSATHOCTEN U MATEMATUYECKON CTaTUCTHUKE.

8. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHne Q1 CIUTITHHbI

MatepualibHO — TexHUYecKas 0aza yHUBepcUTETa 0OeCleYMBAET MPOBEJCHHUE BCEX
BUJIOB  3aHATUN, TMPEIyCMOTPEHHBIX Yy4Ye€OHBIM IIJJAHOM U  COOTBETCTBYET
JICUCTBYIOIIMM CAaHUTAPHBIM U IIPOTUBOINOKAPHBIM ITPaBUJIaM U HOpMaM.

Jliist mpoBeieHUs1 y4eOHBIX 3aHATHI UCTIONB3YIOTCS:

- JICKIIMOHHBIE ayJUTOPUN U AyIUTOPHUH ISl IPOBEACHUS NMPAKTUYECKUX 3aHITUU, B
TOM 4HCJIe, OCHAICHHBIC MYJIbTUMEANINHBIM OOOpPYJIOBaHUEM IS TPOBEICHUS
ayJIUTOPHBIX 3aHATUH (TIPOEKTOP, HOYTOYK, MUKPO(DOH U T.1.);

- 1. pabOThl CO CHENHAIM3UPOBAHHBIM MPOTPAMMHBIM OOECIIEUEHHEM BO BpeEMs
MHTEPAKTUBHBIX MPAKTUYECKUX 3aHATUH HMEIOTCS KOMIIBIOTEPHBIE KJIACCBI
YHHUBEPCUTETA.

9. MeroanuyecKkue peKOMEHIALUH JJI1 CAMOCTOATEIbHON Pa0dOTHI CTYICHTOB
Pazgen: 3jieMeHTHI JTHMHEITHOM anredpsbl

Matpuusbl u onpexeaurean. [Ipexnae Bcero, CTyAeHT JOKEH MOHATD, YTO
MaTpuila — 3TO0 Tabnuia yucen (mpuyeM 3Ta TabiWIla MOXKET MMETh OJUHAKOBOE
YHCJIO CTPOK U CTOJIOIOB, & MOXKET OBITh U MPAMOYTOJIBHOM), a OMPEACIUTENb- 3TO
YHCJIO, 3aliChiBAEMOE B BHUJAC KBAJAPAaTHON TaONHIBI, TO €CTh ONPEACTUTENN
CYLIECTBYIOT TOJIbKO Y KBaJPATHBIX MaTPHULL.

Cnegyer oOpatuth o0co00€ BHHMaHHWE Ha  OMNEPANMIO  yYMHOXKCHUS
MPSAMOYTOJBHBIX MATpPULl WU IIOHATh, KAKUM IIOJYyYaeTCsAd IOPANOK MATpULbl —
npousBeieHUs. OCOOCHHOCTh MAaTPHUIl TAKXKE COCTOMT B TOM, YTO MPOU3BEIICHUE
MaTpHI] HE MEpPEeCTaHOBOYHO, TO ecTh AB#BA.Cneayer o0s3aresibHO yOEIUTHCS B
9TOM, PELINUB COOTBETCTBYIOLIUE 3a0aUU.

BaxnbiM siBasieTcs moHsaTHe oOpaTHOM wmaTpuikl. Hamo 3HaTh yclioBue
CYIIECTBOBaHMUsI OOpaTHOM MaTpuilbl W aaroput™m ee mnoctpoeHus. Ilocie ee

17



BBIUMCJICHHS 11€JIECO00pa3HO JIeaTh MPOBEPKY MPABUIHLHOCTU PEIIECHUs, BBHIIOJHUB
OMEepaIri0 YMHOXEHUSI A™' A=E (JOJDKHA TTOIYIUTHCS CIUHATHAS MATPHILA)

[Ipn w3yuyeHuu omnpeAenuTened HaA0 4YETKO YCBOWUTh NOHSTHS MHHOPA,
aIreOpanyeckoro JOIMOJHEHHS, 3HATh MHOTOYMCIIEHHBIE CBOMCTBA OIPEHEIUTENS.
Jlist OCBOEHMSI TEXHUKHM BBIUMCIEHUS OIpeAeNIUTENeH Lenecoo0pa3Ho, BbIOpaB
MIPOU3BOJIBHBIN ONPEJEIUTENb BbIIIE TPETHETO MOPSAIKA, PACKPBITH €r0 Pa3InyHbIMU
crnocobamu, TPUMEHSS pa3IoKeHHWE M MO CTpokaM M 1o croibuam. OOpartute
BHUMAaHHE, KaKUe€ CTPOKHU (CTOJIOLbI) MPEANOYTUTENIbHEE BHIOUPATh JJI PACKPHITUS
ONpPENEIUTENsA, 4YTOOBl YNPOCTUTH €ro BbluMciaeHHuEe. OcoOeHHO H(P(PEKTUBHO
BBIUMCJICHUE OINpEAeNuTeNed C IOMOIIBI0 3JIEMEHTAapHbIX IPeoO0pa3oBaHUH,
IPUBOJSIINX €r0 K TPEYTOJIbBHOMY BUIY.

[Ipn wu3yueHUH pelieHuH CHUCTeM JUHEHHBIX alreOpanyecKux YypaBHEHHM
(CJIAY) oOpatuTe BHUMaHHE, IPEXKJEC BCEro, Ha IOHATHE PEIICHUS CUCTEMBI U
YCIJIOBHSI CYIIECTBOBAHUS PEIIEHUI B 3aBUCUMOCTU OT COOTHOILIECHHS MEXKY PaHIOM
MaTpHIbl, PAHIOM PACHIMPEHHOW MAaTPUIbl CUCTEMBI W YHCIOM HEU3BECTHBIX HU
ypaBHeHu#. OOparuTe BHHMAaHHME Ha YyCJIOBHsS HpumeHeHus ¢gopmyn Kpamepa u
Merona oOpaTHOM Marpuipl. BHuMarenbHO pa3z0epuTe MNpUMEPbl PELIEHUs
MPOU3BOJIBHBIX CHUCTEM JIMHEWHBIX aireOpandyeckux ypaBHeHMl MeroaoM ['aycca
(BBeeHuE Oa3UCHBIX U CBOOOJIHBIX MEPEMEHHBIX).

Pa3znes: DiieMeHTHI BEKTOPHOI aaredpbl

[Ipyn m3ydyeHuM AaHHOW TeMbl OOpaTUTE BHHUMAHHE Ha JIMHEWHbBIEC OMEpalud HaJ
BEKTOpaMHU, Ha TOHATHUA JUHEHHOW HE3aBUCHUMOCTH M JIMHEWHOW 3aBHCHUMOCTU
BEKTOPOB, Ha (PyHIaMEHTAJIbHOE TOHATHE Oa3uca BEKTOPHOrO MPOCTpaHCTBA (U
OPTOHOPMUPOBAHHOTO Oa3uca), Ha pa3IoKEHNE BEKTOpa Mo 0azucy.

3HaTh ONpENESIEHUuEe, T€OMETPUUYECKUE CBOMCTBA CKAJISIPHOIO, BEKTOPHOTO H
CMEIIAaHHOTO MPOU3BEICHUS BEKTOPOB, (POPMYIIBI I UX BBHIYUCICHUS B BEKTOPHOU U
B KoopauHaTHOM (opme. OOs3aTenbHO 3HaTh U yMETh MPOBEPATH YCIOBHUSA
OpPTOTrOHAIBHOCTH, KOJUIMHEAPHOCTH ¥ KOMIUTAHAPHOCTH BEKTOPOB.

Pa3ne: KOMIJIEKCHbIE YHCJIa 1 MHOTOYJIEHDI

B osrom pasgene, mpexiae BCEro, HauO IOHATh, YTO KOMIUIEKCHOE YHCIIO
SABUJIOCh PACIIMPEHUEM MOHITUS JIEUCTBUTEIBHBIX YUCET, 3HATh ONPEIECICHUE U TPU
bopMbl 3aMKMCH  KOMIUIEKCHOTO Yucia, TEOMETPUUYECKYI)  HMHTEPIIPETALUIO
KOMIUIEKCHOI'O 4HCJIa U B3aUMHO - OJJHO3HAYHOE COOTBETCTBUE MEXKY MHOXXECTBOM
KOMIUIEKCHBIX YHCEIl M MHOMXECTBOM TOYEK KOMILIEKCHOHN IIJIOCKOCTH
KommuiekcHble unciaa MOXXHO M300pakaTb ¢ MOMOIIBIO BEKTOPOB HAa KOMIUIEKCHOM
110cKoCTU. [loaToMy onepanuu cioKeHus: U BBIYUTAHUSA KOMIUIEKCHBIX YUCET MOTYT
OBITh CBEJICHBI K ONEpaLUsAM CI0KEHHS U BBIYUTAHUSI COOTBETCTBYIOIINX BEKTOPOB.

Hamo 3Hate W ymeTh BBIIOJNHATH  ONEPALMH YMHOXKEHUSA,  JCJICHUS,
BO3BEJCHUS B IIOJIOKUTEIBHYIO CTEIIEHb KOMIUIEKCHBIX YHCEJl, 3allMCaHHBIX B
TPUTOHOMETPHUUYECKOW (popme, U3BIICUEHUS KOPHS N-OM CTENEHU U3 KOMIUIEKCHOIO
YHCIIA.
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O6paTI/ITL BHHUMAaHHUC HaA TO, YTO MHOKCCTBO KOMIIIICKCHBIX YMCCJI ABJIACTCS
3aMKHYTBIM, TO €CTb JIr00as aHFGGPaH‘{eCKaH orcpanuAa HaJld KOMIUICKCHBIMHA 4K CJIaMH
HC BBIBOJMT 34 ITPCICIIbI 00J1aCTH KOMILJIEKCHBIX YHCE]L.

Pa3nesi: 3jieMeHThbl MATEMATHYECKOI0 aHAJIN3Aa

[Ipn wu3ydyenun audPepeHIUaTBHOIO HUCYUCHEHUS  (QYHKUMH  OJHOM
NepeMEHHON 00paTuTe BHUMAaHHUE HA MOHSATHE Mpezesa (GYHKIHMH B TOYKE U METOAbI
ero BbluucieHus. [Ipeaen — 0JHO U3 OCHOBHBIX MOHITHI MaTeMaTUUYECKOTO aHAIN3a.
[Ipu BeIUMCIEeHUU TpenenoB (YHKUMUA HAJI0, MPEXJIE BCEro, BBIICHUTH XapakTep
0 o
0%
3a]a4 Ha BBIYMCIICHUE TIPEJENIOB, HAJO0 3HATh JIBA 3aMeUaTeNIbHbIX IIpesiesa, Ta0Inily
HKBUBAJICHTHBIX OECKOHEYHO MaJjblX, NpaBuio Jlomurans, pas3inyHble MPUEMbI
PacKpbITUSl HEOIPEIEICHHOCTE B 3aBUCHUMOCTH OT BHJAa (QPYHKIMM U pPELIUTh
JIOCTATOYHO OOJIBIIOE KOJIMYECTBO 3a/1a4.

[Ipy wu3ydyeHuun TeM, TOCBSAIIEHHBIX TMPOU3BOAHON U nuddepeHmanry
(GYHKIMH, HAJTO OCMBICIIUTh UX T€OMETPUUECKUI CMBICT, TOHUMATh Pa3IMuUe MEXITY
HUMHU (nuddepeHnran - 3TO TJIaBHas JUHEWHAs 4acTh NpUpAIEHUS (YHKIHH).
TBepao 3HaTh (Kak TadIUIy YMHOXKEHUS) GopMyIabl 1udPepeHIIMpOBaHNS OCHOBHBIX
AJIIEMEHTAPHBIX (QYHKUMA M TOpaBwia AupdepeHupoBanus (Bce, KOHEYHO, HO
0COOEHHO MpaBwiio JudPepeHIIUPOBAHUS CIIOKHON (QYHKITUN).

OOparuTe BHUMaHUE TaKkKe Ha 0COOEHHOCTH Tu(pepeHnpoBaHus GyHKIUH,
3aJlaHHbIX B HEsABHOW (opme, napamMeTpUyecK, Ha MpUeM JOrapupMUYEcKOro
nuddepeHupoBaHus.

Crnenyer 4eTKo 3HAaTh U YMETh IPUMEHATh AITOPUTM HMCCIEA0BaHUS (QYHKIUMI
U TOCTpPOEHUsl IpaUKOB: ONpPENEICHUE TOUYEK pa3pbiBa (M UX KIACCU(UKALHNIO),
acUMNTOT rpaduka (BepTUKAIBLHON, HAKJIOHHOW, TOPU30HTAIBHOM), HEOOX0IUMbIE U
JIOCTaTOYHBIE YCJIOBHSI MOHOTOHHOCTH (YHKIMH, CYLIECTBOBAHUS JIOKAJIbHOIO
HKCTPEMYyMa, POMEKYTKOB BBIITYKIOCTH M BOTHYTOCTH (DYHKIIMU M TOUEK meperuoa.

HEOMNpPEACICHHOCTH 0-00,00-00,1%|  YroOBI OBJIAJAETH TEXHHKOM penieHus

Paznen: nudppepenunanbHoe ucuMcIeHUe PYHKIUN HECKOJIBKHUX MePeMEHHBIX

[Ipy m3yyeHum DaHHOrO pasjena oOpaTUTE BHMMAaHUE HA TO, YTO (PYHKUUS
JIBYX MEPEMEHHBIX UMEET HarJsHbIi T€OMETPUUYECKUNA CMBICI — 3TO MMOBEPXHOCTh B
TPEXMEPHOM IIPOCTPAHCTBE

Hano  ocMbIciuTh  MOHATHS ~ YAacCTHBIX  MPOU3BOAHBIX UM IOJHOTO
muddepernrana U 0COOEHHOCTh MX BBIYMCICHUS, OBJIAJETh TEXHUKOW BBIYUCICHUS
MPOU3BOJHBIX OT CJIOXHOW (DYHKIIMM HECKOJBKUX MepeMeHHbIX. CienyeT oOpaTuTh
BHMMaHH€E Ha TO, YTO I GQyHKIMU 2z=Z(x,y| CMENIaHHbIE YACTHBIE MPOU3BOHBIE

.. 0z 0°z
BTOPOTO TOPSIIKA paBHBI MEX]Yy COOOM: = (reopema IIIBapua), To ectb
0xdy 0yox
nopsiok qudpepeHnnpoBaHns He UMEET 3HAUCHUS.

Jis pYHKIMM HECKOJBKUX IMEPEMEHHBIX CKOPOCTh M3MEHEHUs (PyHKUUU B
IIPOU3BOJIBHOM HaIPaBJICHUM XapaKTEPU3YETCs MPOM3BOJHON MO HANpPABICHHIO, a
HauOoNblIasi CKOPOCTh HM3MEHEHUs (YHKIMM OyneT B HAIpaBlIEHUU BEKTOpa
rpagueHta. Cneayer oOpaTuTh B JTOM TeMEe BHUMaHUE Ha HEOOXOJIUMOE U
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JIOCTaTOYHOE YCJIOBUSL CYILIECTBOBAHUSA SKCTpeMyMa (PYHKIIUU HECKOJIBKUX
IIEPEMEHHBIX.

Pa3z[e.11: HHTETPAJTBbHOC HCHUCTICHHUE

B wuHTErpaJlbHOM HCYUCIEHMM pEeIIaeTcs 3ajada, oOpaTHOM TOW, KOTOpas
paccMarpuBaiach B JU(PEepeHINMAIPHOM HCYUCICHUUW  HEOOXOJIUMO HAUTH IS
nanHoi (yHkumu fX| Takylo (QyHKIHIO, IPOU3BOJHAS OT KOTOPOI Oblia Obl paBHA
3amanHoi. UHTerpupoBanue QPyHKIIUA — TOCTATOYHO CIIOXKHBIN pasjiesl MaTeMaTUKH,
OBJIaJIETh KOTOPBIM MOXHO TOJIBKO, €CJIM CTYACHT «BO3bMET)» JOCTATOUYHO OOJBIIOE
KOJIMYECTBO MHTETPAJIOB PA3HOTO THUIIA.

Hano tBep0 3HaTh TaOIUIly MHTETPAIOB OT OCHOBHBIX AJIEMEHTAPHBIX

(GyHKIMI, OCHOBHBIE METO/Ibl MHTEIPUPOBAHUA (3aME€HA MEPEMEHHOW, MOJBEIACHHE
noJl 3HaK AuddepeHnana, UHTETPUPOBAHUE 110 YACTSAM, IPUEMBbI BHIYUCIICHUS UH-
MHTETPaJIOB OT PALIMOHAIBHBIX JApoOeH, OT pa3HOro THIA TPUTOHOMETPHUUECKUX
byHKIHIA).

Hanmo ocMmbICIUTh €OUHCTBO MOAX0Ja K IOCTPOCHUIO OIPENCIECHHBIX,
KpPaTHBIX, KPUBOJIMHENHBIX, IIOBEPXHOCTHBIX MHTETPAJIOB — MOCTPOCHUE HEKOTOPOU
WHTETPAJIbHOM CyMMBI U IIPEAEIIBHBINA IIEPEXO.

3HaTh F€OMETPUYECKUA CMBICI U OCHOBHYIO (POPMYIY BBIYHUCIEHUS
onpeNeNIeHHbIX UHTEerpanoB — ¢opmyny HeroToHa — JleliOHuIla, TEOMETPUYECKUE U
bu3NYecKre MPUIOKEHUSI ONPEIECTECHHBIX U KPaTHBIX MHTErPajioB, YMETh HAXOJIUTh
IO TUIOCKOM (UTYpHI, JUIMHY KPUBOM, OOBEM M IJIOMIAb MOBEPXHOCTH TEI
BpAILCHHUS.

Paznen: unciaoBbie 1 QyHKIUOHAJIBbHBIE PA/AbI

IIpn wn3ydyeHMM AAHHOM TEMBI, IPEXKAEC BCErO, HAAO0 OCMBICIUTH IIOHATHE
CYMMBbI OECKOHEYHOT0 psiJia KaK Mpejiesa Mociae10BaTeIbHOCTH YaCTUYHBIX CYMM.

HeoOxomumo cHauyana HayduTbCA KiIacCU(DUUIUPOBATH PAAbl 1O TUIAM:
YHICIIOBBIE TOJIOKHUTEIbHBIC, 3HAKOIIEPEMEHHbIC, (PYHKIIMOHAIbHBIE, CTEIEHHBIE,
TpUroOHOMeTpHuuecKkue psaasl Pypbe.  M3ydnTh TEOPETUUECKHUE CBEACHUS: TEOPEMBI
CpaBHEHHS, HEOOXOJIMMbIE M JIOCTATOYHbIE MPHU3HAKU CXOJUMOCTU. 3HATh U YMETh
IIPUMEHSTh JOCTATOYHBIE IPU3HAKU CXOJUMOCTH MOJOKUTENBHBIX PAAOB: MIPU3HAKH
JHanam6epa, Ko, unrerpanbubiii npusHak Komu.

Jnst  3Hakodepenyromuxcs psSAOB  OOpaTWTh BHHUMAaHHME HA  MOHSATHS
aOCOJIFOTHOM U YCJIOBHOM cXoAauMocTH. 3HaTh npu3Hak JleiiOHuna u o0oO0IIeHHbIe
npusHaku Jlanam6epa u Komm.

JUis cTeneHHBIX PsIOB 3HATH TeopeMy AOens, omnpeiesieHue HHTepBaja U
paanyca CXOAMMOCTH, OOpaTHTh BHMMAaHHME Ha TO, YTO TpeOyeTcsl HCCIlIeOBaHUE
MOBEJICHUS Psiia B TPAHUYHBIX TOYKaX MHTEpBaia cxoauMocTd. O0s3aTeNIbHO 3HATh
pa3IoKEeHUs] OCHOBHBIX AJIEMEHTapHBIX (QyHKIHA B psaasl Teinopa u MaknopeHa u
YCIIOBUE Pa3NIOKUMOCTH PyHKIMHU B psia Teitnopa.

Pa3znes: 00bIKkHOBeHHBbIE JU(PPepeHIHATbHbIC YPABHECHUA

N3yuenue nuddepeHnnanbHbIX ypaBHEHHI MMEET Ba)KHEMIlee 3HAUeHHE B
MAaTeMaTU4eCKOW IOATOTOBKE  HMHXKEHEpA. OObsicHsieTCT 3TO  TE€M, 4TO
muddepeHnanbHble  ypaBHEHUS MPEACTABISIIOT CO0O0M MaTeMaTHYECKUE MOJENH
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caMbIX Pa3HOOOpPa3HBIX IMPOLIECCOB M SABJIECHUHM, TaK KAK MX PEUICHHs MO3BOJISIIOT
ONMCATh HBOJIIOLMIO HM3y4aeMOro IMpOILEecca, XapakTep MNPOUCXOIAIUX €
MAT€PUAIBbHON CHUCTEMOM M3MEHCHUNM B 3aBUCUMOCTH OT NEPBOHAYAIBHOTO
COCTOSIHUSL CUCTEMBI.

OTnuuuTenbHOE CBOMCTBO NU(PPEpPEHIINANBHBIX YPABHEHUN COCTOUT B TOM, YTO MPHU
UX HMHTETPUPOBAHUU OOBIYHO MOJIy4aeTCsl OECUHMCIEHHOE MHOMXECTBO PEIICHMM.
Jnst  ypaBHEHHMs TIEpBOTO TMOpsAKA 3TO MHOMKECTBO OIKCHIBAETCS  OJHOM
MPOU3BOJIBHOM TMOCTOSSHHOM. YTOOBI BBILACIUTH U3 OECKOHEYHOIO MHOXKECTBA
pelieHuii To, KOTOPOe OMHUCHIBAET UMEHHO JaHHBIN Mpollecc, HEOOXOIUMO 3a/1aTh
JOTIOJTHUTENbHYIO HH(POPMAIIUIO, HAIPUMEP, 3HATh HAdaJbHOE COCTOSHUE Mpoliec-
ca. Takoe JONOJIHUTEIBHOE YCIIOBUE HAa3bIBAECTCSI HAYAJIBHBIM YCIOBUEM.

3amavya uHTErpupoBaHus U depeHIalIbHOTO ypaBHEHUs NEPBOro MOpsAAKa
COBMECTHO C HA4YaJbHBIM yCJIOBHEM HA3bIBAETCS HA4yaJbHOW 3aJayed WM 3aJadeit
Komm.

Jnsa nuddepeHnanbHbIX ypaBHEHHM MEPBOTO MOPAIKA CIEAYyeT pa3iuyaTh
oO11ee, yacTHOE U 0c000€ pENIeHUs, a TAKXKE OOUIUIA, YACTHBIN U 0COOBIN MHTETPaIbI.

[Ipy WHTErpUpOBaHMM YPaBHEHMM IIEPBOTO MOPSAAKA HAIO MPEKIAE BCETO
ONPEJENNUTh TUIl YPABHEHUS, a 3aT€M YK€ IPUMEHUTb TOT WM MHOW METOJ] pEeIIEHUS.
Hano 006s13aTenbHO OCBOUTH MPOLEAYPY NPUBEACHUS YpaBHEHHUS NEPBOro MOPSAKA K
YPAaBHEHUIO C pa3J/IeJICHHbIMH MEPEMEHHbIMU, TaK KaK MMEHHO TaKHe YpPaBHEHUS
MOYHO HEMOCPEACTBEHHO NHTETPUPOBATb.

Jns muddepeHnmaibHbIX YpaBHEHUW h — TO MOpsAKa 00sA3aTelbHO 3HATh
noctaHoBKH 3a1aun Koum, kpaeBoil 3a1auu, 3a1a4u Ha COOCTBEHHbIE 3HAUYEHUSI.

B teme, nmocsmieHHON TMHEWHBIM TudepeHInanbHbIM ypaBHEHUSIM N — IO
HopsiZIKa, HAIO 3HAThb TEOPEMbl O CTPYKTYpE OOIIEro pelIeHUs OJHOPOIHBIX U
HEOJTHOPOJIHBIX YpaBHEHHM, TaKk KaK OHM YKa3bIBalOT MYyTh MOCTPOEHUS O0OIIero
pemienrs. OOpaTUTh BHUMaHHE Ha TO, YTO PEIICHHE JUHEHHBIX OJHOPOJHBIX
i pepeHInanbHbIX YpaBHEHUH N — o NOpAJIKa C MOCTOSHHBIMU KO3 PUIIMEeHTaMU
HEe TpeOyeT HMHTErpUPOBAHMS, a CBOAUTCS K YHUCTO alreOpanyeckod mnpodieme
HaXOXJEHUSI KOPHEM COOTBETCTBYIOIIETO XapaKTEPUCTUUECKOro ypaBHeHus. Hamo
3HaThb BHUJ YACTHBIX PEIICHUNA JIMHEHHBIX OJHOPOAHBIX AU depeHInaIbHbIX
YpaBHEHUH n — ro mopsijika ¢ MOCTOSSHHBIMHU KO3(UIIMeHTaMu B 3aBUCUMOCTH OT
BHJIa KOPHEHN XapaKTEPUCTUUECKOTO YPABHEHUSI.

Hamo 4eTko ySICHUTH alropuTM MNOCTPOEHUS YAaCTHBIX PEIICHUN JIMHEHHBIX
HEOJHOPOJHBIX JuddepeHInanbHbIX ypaBHEHUH  MeToAoM moadopa (MeToaoM
HEOoMpeIeIeHHBIX KO3 (UIIUEHTOB), 0OpaTUB BHUMAaHUE Ha TO, YTO B OTOM Cllydae
BUJl YAaCTHBIX PEIICHHI HEOJHOPOIHOIO YPAaBHEHMSI COOTBETCTBYET IO CTPYKTYpE
3aJIJaHHOW MPABOM YaCTH.

Pa3znen: Teopust BeposiTHOCTEH

JUid ycremHoro OBJIAQJEHMsST MaTepHaJoOM AAHHOTO paslena HeoO0XOoauMmo,
IIPEXKIE BCETO, YETKO YCBOUTH OCHOBHBIE IOHATHS TEOPUM BEPOATHOCTEW, OUYECHb
HIMPOKO MCHOJIb3YEMBIE B PA3IUUHbBIX MPUIOKEHUSAX: MOHATHE CIYyYailHOTO COOBITHUS
U €ro BEpPOSTHOCTH, CYMMbl U TPOU3BEACHHS COOBITUH, MOHATUSA CIy4alHOU
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BEJIMYMHBI U 3aKOHA €€ paclpe/e]ICHNs, MaTeMaTHYeCKOro OXKUJAHUS U JUCIIEPCUH
CIIy4allHOW BEJINYHHBI.

Hano noHsTh, 4TO BEPOSITHOCTh — 3TO YMCIIOBAsI MEpa CTEIEHH BO3MOXKHOCTHU
MOSIBJICHUST  CIIy4YalHOTO COOBITHSL. 3HaTh KJIACCHYECKOE, CTAaTUCTHUYECKOE W
FEOMETPUYECKOE OMNpPEACICHUSI BEPOATHOCTHU, CBSI3b W pa3IUuMe MEXIY HHUMHU.
HecMmoTpss Ha BHEIIHIOW MPOCTOTY KIACCHUYECKONM (OpPMYIbl  ONpeieseHuUs
BEPOSITHOCTH CIy4altHOTO COOBITUS A P(A|=m/n, HETOCPEICTBEHHBIN MOACYET YUCia
N BCEBO3MOXKHBIX MCXOJOB MCHBITAHUS M M - 4YHUCiIa OJaronpUsATHBIX HCXOJ0B
TpeOyeT nmpumeHeHus: Gopmys KoMOMHATOPUKH. [Ipu 3TOM B Ka)KIO KOHKPETHOU
3a/laye HaJAO0 MPOAHAIU3UPOBaTh, KAKOM THUII COCIMHEHUN BO3HUKAET, KOIAAa U3
HEKOTOPOTO MHO>KECTBA 3JIEMEHTOB U3BJIEKACTCS JIPYroe MOJMHOKECTBO (3TO MOTYT
OBITH pa3MEINICHHs], IEPECTAHOBKU WK codeTaHus ). [Ipu BeIYMCIEHNN BEPOATHOCTEN
CJIOHBIX COOBITUH HAZ0 YMETh MPEACTaBUTh UX B BUAEC CYMMBbI WM MPOU3BEICHHUS
(W1 CyMMBI TIPOM3BEACHHI) MPOCTHIX COOBITHH M TMPUMEHUTH COOTBETCTBYIOIIUE
OCHOBHBIE TEOPEMbI TEOPUU BEPOSTHOCTEH.

Hano 4erko pasznuuath TUMBI CIyYalHBIX BEJIWYMH — JUCKPETHBIE U
HEMPEPhIBHBIE W 3HAaTh OCHOBHBIE 3aKOHBI WX pacrpejencHus (OUMHOMHAIbHBIN,
[lyaccona, runepreoMeTpuueckuii, 0COOCHHO, HOPMaJIbHBIN 3aKOH pacipeaciCHus).

JIns omucaHusl 3aKOHOB pacIpesesieHUs] HEMPEPHIBHBIX CIyYalHBIX BEJIMYUH
MPUMEHSIIOT HWHTETPAIbHYI0 (PYHKIHMIO pacHpeiesieHUs] BEPOSITHOCTEH CIydaHOM
BenumuuHbl F(xJu mnotHocts BeposTHOcTel f(x]. Hamo ycBouTh ompeneneHus,
BEPOSITHOCTHBIN CMBICIT U CBOMCTBA 3TUX (PYHKIIUH, CBSA3h MEXKIY HUMU U PACUETHbHIE
bopMyIIBI ISl KX OTIpEIeTICHUSI.

Hano 3naTh ompeneneHue, pacueTHbie (OPMYJIBI U BEPOSTHOCTHBIA CMBICI
OCHOBHBIX YHUCJIOBBIX XapaKTEPUCTUK CIIyYalHOM BEIUYUHBI — MATEMAaTHYECKOIO
OXUJAHUS (CpeJHEero 3HAa4YeHWs)) W JUCTIEePCUU  (XapaKTepUCTHKHA pa3dpoca
BO3MO>KHBIX 3HAUEHUS CTyYalHOW BETUYMHBI OTHOCUTEIBHO CPEHEr0 3HAUCHUS).

Pa:meﬂ: MaTeMaTHYECCKaA CTATUCTHKA

[Ipy wu3yyeHUM MATEeMATHYECKOW CTATHCTHKM HAJI0 IMOHATh, 4YTO OHA
TECHEUIIMM 00pa3oM CBsi3aHa C TEOpUEH BEPOSITHOCTEH, U OOJIBIIIMHCTBO €€ BHIBOJIOB
0asupyercs Ha MpeAeNIbHbIX TeOpeMax TEOPUH BEPOATHOCTEH.

Bce xapakTepucTHKH, WM3y4yaeMble B Kypce MaTEeMaTHYECKOM CTaTHUCTUKH,
SBIISAIOTCSA CTaTUCTUYECKUMHU aHAJIOraMH COOTBETCTBYIOIUX XapaKTEPHUCTUK,
paccMaTpuBaeMbIX B  TEOPUM  BEPOATHOCTEW, IOJYYEHHBIMH Ha  OCHOBE
OTPaHUYECHHOI'O0 4YHUCJIAa ONBITHBIX JaHHbIX. CeqoBaTeNbHO, €CIIM, HalpuMmep,
MaTE€MaTU4YeCKOe OXHUIAHWE M JUCHEPCHs CIy4YalHOW BEIWYMHBI, H3y4aeMbIE B
TEOPUH BEPOSITHOCTEW, SBISIOTCA XapaKTEPHBIMUA HECITyYalHBIMHM YUCIaMH, TO HX
CTaTUCTUYECKHE aHaJord — BBIOOpOYHAs CpenHsiss MW BbIOOpOuYHas (WU
WCIIpaBJICHHAs) IUCIEPCHUS SIBISIOTCA CIyYalHbIMU BEJIMYMHAMM, 3aBUCSIIMMH OT
o0beMa U TUINa BEIOOPKU U PA3ITMYHBIMU JJI PA3HBIX BBIOOPOK.

Hano o0si3aTenbHO 3HaTh U YMETh BBIYUCIATh TOUEUHbIE OIIEHKA HEM3BECTHBIX
napaMeTpoB paclpe/ieiieHus CIIy4yallHONW BEJIMYMHBI - BBIOOPOYHYIO CPEIHIOI0 U
BBIOOPOUHYIO (MJIM HMCHPABICHHYIO) TUCIEPCHUIO, TaK Kak Jro0asi CTaTUCTUYECKas
00paboTKa CBOJIUTCS, IPEXK]IE BCETO, K HAXOXKJACHUIO UMEHHO 3TUX XapaKTEPUCTHUK.
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Cnenyer o0OpaTuTh BHHMaHHE Ha TO, YTO OTH OICHKH SBJISIOTCS
MPUOIMKEHHBIMH, OCOOCHHO I BBIOOPOK Majoro oObema, W IS CYXKICHUS O
TOYHOCTH W HAJICKHOCTH ITHX OIEHOK HAI0 yMETh NPUMEHSTh WHTEPBAJIbHBIC
OIICHKH M 3HATh METOJAMKY MOCTPOCHHMSI IOBEPUTEIHHBIX HHTEPBAJIOB.

Cnengyer Takke oOpaTHTh BHHMAaHHE Ha TIOCTAHOBKY M pEIICHHE 3aJaud
MPOBEPKH TPABIONOMO0OMS CTATUCTUYECKUX THUIIOTE3 W TPUMCHCHHE KPUTEPHUEB
coriacusi, KOJMYECTBEHHO OIMCHIBAIOIIMX CTEMCHb  PACXOXKICHHUS  MEXKIY
TEOPETUUYECKUM M SMITUPUICCKUM PACIIPEIACITICHUSMH.

OTmMeTuM B 3aKIIOYEHHWE, YTO  YCIENIHOE WM3yYCHHE JIUCIUTLIAHBI
«Maremarukay, MpuoOpeTeHne HEOOXOJUMBIX KOMIICTCHIIUH, YMEHUNW W HaBBIKOB
BJIQJICHUSI MaTEeMAaTHYECKUM almapaToMm TpeOyeT OT CTYJICHTOB OOJbIION
CaMOCTOSITEeILHON paboThl. OOpaTUTE BHUMAHUE, YTO KOJIUISCTBO YaCOB, OTBOJMMBIX
Ha CaMOCTOSTEIIbHYIO pabOTy B COOTBETCTBHH C YUCOHBIM IIJIAHOM, PaBHO MJIM, Kak
MIPaBUIIO, OOJIBITIE YaCOB, OTBOJIMMBIX HAa BCE BUBI Ay IUTOPHBIX 3aHATHH.

10. MGTOI[I/I‘ICCKI/IC PEKOMEHIANUMN JIA IIPpernoaaBaTe il

[Ipexxne Bcero, cneayer oOpaTUTh BHHUMAHHE CTYACHTOB Ha TO, YTO
MPAKTUYECKU BECh M3ydyaeMblii MU MaTepual He TpeOyeT Kakoh-110o crenranibHON
(1OMOJIHUTENBHOM) MOATOTOBKM W BIOJIHE MOXET OBITh YCHENIHO HW3YYeH, €Clu
CTYJIEHTBI OYIyT TOCEIIATh 3aHSATHS, CBOEBPEMEHHO BBINOIHATH JOMAIIHUAE 3aJaHUs
U TIOJIb30BaThCsl (IIPU HEOOXOJUMOCTH) CHCTEMOW IIJIAHOBBIX KOHCYJbTAIMM B
TEUEHUE Ka)XXJIOTo ceMmecTpa. Bomeamue B Kypc MaTEMAaTHKW Pa3/elibl SBISIIOTCS
KJIACCUYECKHUMH, B TO € BPEMsI OHU MPAKTUYECKH OPUEHTUPOBAHBI, TAK KAK UMEIOT
IIMPOKOE paCIpOCTPAaHEHUE Ui pEUIeHUs Pa3HOro poja 3aJad BHYTPU CaMOH
MaTeMaTUKU M TPUKIAIHBIX 3a1ad. VX oCBOEHHE MOMOXKET CTYJEHTaM JIOTUYECKH
BEPHO, apTyMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U NMHCbMEHHYIO p€4b, YCIEIIHO
NPUMEHATh HAKOIUIEHHBIEC 3HAHMS B IPO(ECCHOHATBHOMN 1€ATETbHOCTH.

Heo6xonuMo ¢ caMoro Havalsia 3aHsITUH PEKOMEHA0BAaTh CTYJIEHTaM OCHOBHYIO
U JIONOJIHUTENIbHYIO JIMTEPATypy, @ B KOHIE CEMECTpa JaTh CIUCOK BOMPOCOB JIA
MOJATOTOBKH K SK3aMEHY.

Ha mnepBoMm 3aHATHM 1O AUCIHUIUIMHE 0053aT€IbHO NPOMH(DOPMUPOBATH
CTYJIEHTOB O BUJIE U (pOpME MPOMEKYTOUHOM aTTECTAIlMU M0 JUCIUIUIMHE, CpOKax &e
MPOBENICHUSI, YCJOBHUSX JOIMYyCKa K MPOMEXKYTOYHOM aTTecTalud, NPUMEHSIEMBIX
BHJIAX MTPOMEKYTOUHOT'O KOHTPOJIS.

Coo0paxkeHus: ¥ peKOMEHJAINK, NMPUBEACHHbIE B I. 9 pabouell MporpaMMbl
JUIsl CTYJICHTOB, JIOJDKHBI OBITh YETKO C(HOPMYIUPOBAHBI M HU3JIO0KEHBI MMEHHO
MpenojaBaTeyeM Ha JIEKIUAX, MPAKTUYECKUX 3aHITUSX U KOHCYJIbTAlUsX.

W3noxkeHne  TEOPEeTHYECKOro  MaTepuala  JIOJDKHO  CONPOBOXKAATHCS
WUIIOCTPATUBHBIMUA MPUMEpPaMH, TUIATEIBHO OTOOpPAaHHBIMHM NPENOJaBaTEIeM Tak,
YTOOBI TEXHUYECKUE TPYIHOCTH U BBIKJIAJAKU MPU PEIIECHUU 33Ja4ld HE OTBJIEKAIU OT
IJIABHOTO: OCMBICIIEHUS HWJEW W CyTH NpUMEHseMbIX MeTojoB. Cnemayer Bcerna
yYKa3bIBaTh MPUMEPHI MPAKTUUYECKOTO MPUMEHEHHUS PACCMOTPEHHBIX Ha 3aHITHSIX
ypaBHEHUH U GOpMYII.
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[IpakTHUuecKue 3aHATHS JOJDKHBI ObITh OPraHM30BaHbI IPEINoJaBaTeIeM TaKuM
o0pa3oM, 4TOOBI OCTaBaJOCh BpEeMsl Ha MEPUOAMYECKOE BBIOJHEHHE CTYICHTaAMU
HEOOJIBIIION CaMOCTOSITEIbHON pabOThl B ayJUTOPUM Il MPOBEPKH YCBOEHUS
M3JI0KEHHOTI0 MaTepHaIa.

[IpenonaBaresnb, BEAYIIMN NPAKTUYECKUE 3aHITUA, JOJDKEH COrJIAaCOBBIBATH
y4eOHO — TEMAaTUUECKUM MJIaH 3aHATUHN C JIEKTOPOM, UCIIOIb30BaTh €IUHYIO CUCTEMY
0003HaYECHUI.

[IpenogaBarento cieayeT JIOOMBAThCS CHUCTEMATHYECKOM HENMPEPHIBHOM
paboTHI CTYJICHTOB B TCUCHHE CEMECTPa, HEOOXOUMO BBISIBIIATH CUIBHBIX CTYJICHTOB
W TMPUBJIEKATh MX K HAYYHOM paboTe, K yYacTHIO B PA3HOTO POJia OJUMIIMAAAX H
KOHKYpCax.

CTyneHT JOJ/DKEH OIIyllaTh 3aMHTEPECOBAHHOCTh  MPEMNojaaBaTesisi B
JOCTHKEHUH KOHEYHOTO pe3yjbTara: B MPUOOPETCHUH OOYYAFOITUMHUCS ITPOUYHBIX
3HAHWW, YMEHHWI W BIIQJICHUS HAKOIUICHHOW WH(pOpMAIMEW I pemieHus 3a7ad B
po(hecCUOHATEHON e TETbHOCTH.
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CTpykTypa U colep:kaHMe TUCHUILTUHBI «Bbiciiasg MaTeMaTHKa»

16.03.03 «XoaoamibHasi, KPUOTeHHAS] TEXHMKA M CUCTEMbI KU3Heo0ecneyeHn s

Hanpasnenne noarotoBku

Ob6pa3oBarenbHas mporpaMma (poduib)
«X010ANIbHASl TEXHUKA U TEXHOJIOTHI»
(bakanaBpuar)

Ounas ¢popma o0yueHust

Ilpunosicenue 1

Buabl yueOHoli padoTsl,

« . Dopmbl
= m e BKJIIOYAsi CAMOCTOATEJIbHYIO Buabl camocTosiTe/IbHOM PadoThI aTTecTa
2 s 5 padoTy CTyAEHTOB, CrynenrtoB
Pazren = | §2 M TPYA0EMKOCTH B 4acax o
o q.z
n/n | EC KC
J | I/C | Jlab | CPC P K.P. | K.II. | PT'P | Pedepar | K/p | 9 | 3
IlepBblii cemecTp
Pa3nes 1. DiieMeHTHI JTMHeHHOMH
aare0pbl
Mampuywl, deticmsust Ha0 Mampuyamu.
1.1 Onpedenumenu, ux ceolcmea u 1 1 ) ) 3 n
8bluUCTEHUE. Mampuunas 3anuco
cucmembol TUHEUHbIX YPAGHEHU.
Bwioaua 3a0anui PI'P Ne 1 no auneiinou
U 6eKmopHou anzedpe.
Pewenusa cucmem nunetinvix ypasnenuii no 3
npasuny Kpamepa. Obpamuas mampuya u
1.2 | ee ewiuucnenue  Pewenue  cucmembi 1 2 2
JIUHEUHbIX YPABHEHUL MemoOOM 0OpamHol
Mampuyul
1.3 | Pewenue cucmemul nuHelnvix ypasuenut | 1 3 2 2
memooom laycca. Pane  mampuyuor. 3




Teopema Kponexepa-Kanennu.

1.4

Memoo  Taycca 68  NPOU3BONbHBIX
cucmemax — aneedOpauyeckux — ypasHeHull
OonopooHvle cucmemol JIUHEHbIX
VPABHEeHUll

1.5

Pazgen 2. DjemMeHTbI BeKTOPHOM
anredopol. CransapHoe npouzgeoenue u e2o
ceoticmea. Bexmopnoe u cmewannoe
npouseeoetue, ux — eeomempuyeckul
CMbICIL. Yenosus KOJLTUHEApPHOCU,
OPMOCOHANLHOCIU U KOMNIAHAPHOCU
8EKMOPO8.

1.6

Ilpedcmasnenue 0  6eKMOpPHBLIX U
esKudosblx npocmpancmeax. Mampuya
nepexooa om 00H020 Oazuca Kk Opy2oMy.
Opmonopmuposannwlil 6a3uc.
Cobcmeennvie 6ekmopbl U coOCmEeHHble
3HAYEHUS MAMpPUybL.

CamocrositeibHass pabora Ne 1 B
ayIuTOpuH

1.7

Pasznen 3. KommiiekcHble ynciia u

MHOTO4JIEHBI

[lonsiTHE O  KOMIUIEKCHBIX  YHCIIaX.
Anrebpanyeckasi, TPUTOHOMETPUYECKAsT U
nokasatenbHas  (GopMa  KOMILJIEKCHBIX
yucesn. ApudmMernueckue omnepauuu Hal
KOMILUIEKCHBIMU ~ 4yHuciaMH. U3BiedeHue
KODPHSI U3 KOMILIEKCHOTO YHCIIa.

1.8

Paznea 4. MareMaTHYeCKHHA aHAJIN3.
MHOeCTBO JIEHCTBUTEIHHBIX YHCEII.
Yucnosas MOCJIE0BATEIbHOCTb.
Brruncnenne npenena 4uciIOBOM MOCIEN0-
BaTEJILHOCTH.
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Boimaua 3amapmid  PIP Ne 2 1o
MaTeMATH4YeCKOMY aHAJIM3Y.

1.9

[Mpenen ¢ynkmun. CpoiicTBa (QyHKIHIA,
HMEIOIIMX KOHEYHbIN mnpenen. [lepBwiil u
BTOPOU 3aMeyYaTeNIbHbIE TIPEIEIIbI.
Brruucnenne npeneiaoB GyHKITUH.

1.10

CpaBHeHHEe OECKOHEYHO MAaJIbIX BEJTHYHUH.
Tabnuiia SKBUBAJEHTHBIX OECKOHEYHO
MaJbIX BEJIMYUH. HenpepriBHOCTB
GbyHKIIH. CaoiicTBa HETPEPBIBHBIX
byHKIUH. Knaccudukanus TOUEK
pas3pbiBa.

10

1.11

IIpousBoaHasi. I'eomerpuuecknii u
¢u3unueckuil  CMbBICI  NPOU3BOAHOI.
OcHoBHbIE IpaBUiIa 51 (bopmyIBI
BBIUUCIICHHSI TPOU3BOIHOM.

11

1.12

[IpousBogHass cinoxHOM U oOpaTHOM
¢byHKUMY, (YHKLIUH, 3alaHHONH HESIBHO U
napaMeTpUIECKH, JOTapuPpMHIECKOe
nuddepeHIpoBaHue.

12

1.13

Hudbdepennmpyemocts, muddepenmmar.
ITponsBoaHbIE U nuddepeHmanb
BBICIINX TOPSAKOB. OCHOBHBIE TEOPEMBI
TuddepeHIranbHOro UCYMCIICHUS.
[IpaBuio JlonuTass.

13

1.14

Qopmyna Telnmopa U €€ NPUIIOKEHUS.
Ocrarounsiii wien ¢opmynsr  Teitnopa.
Pa3znoxenue OCHOBHBIX 3JIEMEHTApHBIX
bynkumii o dpopmyne Teitnopa.

14

1.15

[TpuOaMKEeHHBIC BBIYMCICHUS C TTOMOIIBIO
dbopmyasl Telnopa.

15

1.16

OkctpemyM ¢yHKuu. HeoOxomumbie u
JIOCTaTOYHBIC yclIoBUs. HawmOombiee u

16
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HAaUMEHbINIEe 3Ha4YeHHWs (QYHKIMH Ha
oTpe3ke. BBIMyKIOCTs W BOTHYTOCTH
rpaduka yakmuu. Touka neperuda..

1.17

OO0mras cxema wuccienoBaHus QyHKIUHA H
MOCTPOCHHE TPaPUKOB
CamocrositesibHast paGora Ne 2 B
ayJIUTOPHH

17

1.18

0630pHoe npakmuieckoe 3auamue

18

(DOPM(I ammecmauuu

19-21

Bcero yacoB nmo gucuMIJInHe
B IIEPBOM ceMecTpe

18 36

54

PI'P

caMm
pao.

Bropoii cemecTp

2.1

Paznen 5. AuddepennuanbHoe
HCYHCIeHHe (YHKIOUH  HECKOJbKHX
nepemMeHHbIX. [Ipeaen u HEMPEPHIBHOCTS.
YacTHble  TPOM3BOJHBICE W TOJHBIN
muddepeHma. Brrancnenue
MIPOU3BOTHON CIONKHON (DYHKIIUU

Bbinaua 3agmammii PI'P Ne 3 1o

Q!HK!!HHM HECKOJIbKHUX NEPEMEHHBIX

2.2

Yactasle MIPOU3BOJIHBIE U
JuddepeHMansl  BBICIIUX — MTOPSIKOB.
Teopema IlIBapua. IIpomsBomHass 1o
HanpasyeHuto. ['paguenrt. KacarenpHas k
kpuBor. KacarenpHass  IUIOCKOCTE W
HOpMaJlb K IOBEPXHOCTH.

23

HesBHO 3amaHHble (QyHKIMM U UX
Qg depeHpoBaHue. KBanpaTtuunsie
dbopmbl. DxctpemyMm. HeoOxomumpie u
JIOCTaTOYHBbIE  YCJIOBHS  JKCTpeMyMa
(GYHKIIMM HECKOJIBKUX MEPEMEHHbIX.
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CamocrositeibHass paGora Ne 3 B
ay1uTOpUH

24

Pasnen 6. UHTerpanbHoe ucyucjieHue
ITepBooOpaznas. Heonpenenennsiii
UHTErpall u ero cpoicrsa. VHTErpaisl or
OCHOBHBIX  3JIEMEHTapHBIX  (YHKIUH.
OOmee  mpeAcTaBIeHHE O  MeETOJax
WHTETPUPOBaHMS. 3aMEHA TNEPEMEHHOU U
MHTETPUPOBAHUE 1o 4acTsIM B
HEONPEIETICHHOM UHTErpa’e.
WuTerpupoBanue JIpoOHO-pallMOHAIEHON
GyHKIHH.

Boinaya 3apnanumii  PITP Ne 4 mo
HHTErpajbHOMY HCYHMCIECHHIO

2.5

WHuTerpupoBanue  TPUTOHOMETPUUYECKUX
(GYHKUMH, WHTErpUPOBAHUE HEKOTOPBIX
UPPALMOHAIBHOCTEMN.

2.6

3amaun,  NOpUBOJAIIME K MOHSATHUIO
ONPENETICHHOTO  MHTErpaja. Y CIOBUS
uHTerpupyemoctd. CBoiicTBa  ompene-
aeHHoro  wmHTerpama.  CylnecTBoBaHHE
nepBOOOpa3HON HENPEPHIBHON (YHKIHUH.
®opmyna Helorona-JleitOnnna. 3ameHa
NepeMEHHON M  WHTETPUpPOBaHHE  TIO
YacTsIM B ONPEIETIEHHOM MHTErpaJe.

2.7

Hecob6cTBeHHbIE MHTErpabl o
OECKOHEUYHOMY IIPOMEXKYTKY, oT
HEOIpPaHMUYEHHBIX (PYHKIMI Ha KOHEYHOM
IPOMEKYTKE.

2.8

['eomerpuueckue u buznyeckue
MPUJIOKEHUST ONPEJECIIEHHOT0 HHTErpaa.
3aaun Ha TeOMETpUYECKue U PU3nIecKue
MIPWIOKEHUS ONIPEICTICHHOTO HHTETrpasa

CamocrositesibHasi  pabora Ne 4 B
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ayIuTOPUH

2.9

Pa3zgen 7. YnciaoBbie u
(pyHknuoHabHbIe psAbl. Yucnossie
psael. CXOOUMOCTh U CyMMa psija.
HeobOxoaumoe yclioBUE CXOUMOCTH.
HccnenoBanue cXo0aUMOCTH PSAJIOB C
MOJIOKUTENbHBIMU WwieHaMu. [Ipu3Haku
Hanam6epa u Komu. aTerpanbHbIit
MPU3HAK CXOJUMOCTH 3HAKOTIOJIOKUTEIb-
HBIX YUCJIOBBIX PSI/IOB

Boigaua 3aganusa Ne 5 mo pagam

2.10

I[BOﬁHBIC HHTCTpAJIbl W HUX CBOICTBA.
Brrunciaenue B ACKAPTOBBIX W MOJISIPHBIX
KOOpAuHaTax.

10

2.11

[IpuBenenue ABOMHOIO HWHTErpaiza K
MMOBTOPHOMY, BBIUMCIIEHUE IUIOIIAAEH U
00bEeMOB, =~ MOMEHTOB  HWHEPIHH U
KOOpPJIMHAT LIEHTpa TsHKECTH. Brruncnenue
KpaTHbIX  WHTETPajoOB B  TOJSAPHBIX
KOOpAMHATaxX

11

2.12

3HaKoNepeMeHHbIN pAl. AOCONIOTHAs U
YCIIOBHAsA CXOJMMOCTb 3HAKOIIEPEMEHHBIX
PSIOB. [Tpuznax Jleitbanma s
3HAKOYEPEAYIOIHUXCS PSJIOB.

12

2.13

TpoliHble MHTETrpasbl U UX CBOMCTBA.
I'eomerpuyeckue 51 MEXaHUYECKUE
MIPUJIOKEHUS] TPOMHOIO MHTErPaJIa.

13

2.14

KpuBonuHnelinple MHTErpaibl IMEPBOrO U
BTOPOTrO THIIA U KX CBOMCTBA. YCJIOBHUE
HE3aBUCUMOCTH KPUBOJUHEHHOTO
WHTErpaja oOT NYyTH WHTErPUPOBAHUA.
Popwmyia ['puna

14

2.15

OyHKIIMOHAIbHBIE Jo5:01058 O061acTh
cxoauMocTr. DyHKIIMOHAJIBHBIE CBOMCTBA

15
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cymmbl pspa. CreneHnble psanel. Panmyc
cxoauMocTu. DyHKIIMOHAIBHBIE CBOWMCTBA
CyMMLI CTCIICHHOT O psma.

2.16

Wurerpuposanue u nuddepeHimpoBanme
creneHHbIX psagoB. Psan Teiopa. YcnoBus
pasznoxxumoctd QyHKUMU B psa Teitnopa.
CamocrositesibHast padora Ne S5 B
ayJAUTOPUM

16

2.17

Pasnoxxenue ¢pynkimii B psan Teiinopa.
[IpumeHneHue  CTENEHHBIX  PSIOB B
MPUOIMKEHHBIX BBIYUCICHHSIX

17

2.18

O030pHas JICKIHS

18

00630pHOE MPAKTUYECKHUE 3aHATHS

18

dopMma aTTecTanum

19-21

Bcero yacoB nmo JucHUILINHE
BO BTOPOM ceMecTpe

36 | 36

72

PI'P

cam
pao.

Tpertuii cemecTp

3.1

Pa3znen 8. O0bIKHOBEHHBIE
aupdepeHuHaNbHbIE YPABHEHUSA
OcCHOBHBIE ~ TOHATUS  OOBIKHOBEHHBIX
mudQepeHManbHbIX  ypaBHEHUH — (I1.Y.)
nepBoro nopsjaka. 3agaya Kommu, teopema
CYLIECTBOBAaHMS U E€IMHCTBEHHOCTH e¢
pewieHus. Pemenue a.y. nepBoro nopsaka
C pa3leNeHHBIMH U  Pa3JeNSIOIUMUCS
HEPEMEHHBIMH.

Boinaua 3apanmii PIT'P_Ne 6 no 0.y.

3.2

Pemienne oqHOPOIHBIX YpaBHEHNUH,
JIMHEHHBIX J.y. IEPBOTO MOPsIKA U
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ypaBHeHUs bepHyiuu

33

Huddepennmanbapie ypaBHEHUS BBICIIIAX

MOPSIIKOB. OCHOBHBIE MTOHSTHSL.
ITocranoBka 3amaum Komm, kpaeBoi
3a7a4yd.  YpaBHEHMs,  JOIyCKAroLIue

WHTETPUPOBAHHUE METOJIOM TIOHMKEHUS
Topsi KA

3.4

JluHeliHbIE OJHOPOAHBIE JA.y. N —TO
nopsinka. OOmmMe CBOMCTBA  peIICHUH.
Teopema 0 CTpyKType OOLIEro peueHus
JUHEHHBIX OAHOPOAHBIX J.y. N -TO
nopsiaka. Iloctpoenue (yHIamMeHTanbHOM
CUCTEMBbl pELICHUN [UIsi YpPaBHEHHM C
MMOCTOSTHHBIMH kodppurreHTamu.
XapaKTepUCTHUECKOE YPaBHEHHE

3.5

Pemienne nMHEWHBIX HEOJHOPOIHBIX .Y.
n-ro opsiiKa c MIOCTOSIHHBIMHU
koopdunmenramu.  Metoxg — mombopa
YaCTHOTO  pEIICHHs] JUIsl  Pa3IMYHBIX
CIIEUMAaJbHBIX BHUJOB IIPAaBOM  YacCTH.
Meron BapUalun MIPOU3BOJIBHBIX
MOCTOSIHHBIX

3.6

Pemienne nMHEWHBIX HEOOHOPOIHBIX .Y.
BTOPOTO  TIOpSAZIKA C  TOCTOSTHHBIMH
KOd(pUIMEHTAaMH  METOJIOM  Bapualluu
IIPOU3BOJIbHBIX TOCTOSIHHBIX

3.7

Kpaessie 3amaun. 3amaua Ha COOCTBEHHBIE
3HAYEHUSA

3.8

Cucrembl  OOBIKHOBEHHBIX  Au(PepeH-

UAJIbHBIX YPaBHEHHH. OcHOBHBIE
NOHATHS. PemeHne HOPMalbHBIX CHCTEM
JIMHENHBIX mddepeHnnanbHbIX

YPaBHEHUH METOJIOM HUCKIIOYEHHS.
CamocrositeibHass pabdora Ne 6 B
ayIMTOpUH
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3.9

Paznen 10. Teopus BeposiTHOCTEH.
CnyyaiiHbie COOBITHS, WX  THIIBL
Knaccuueckoe u CTaTUCTUYECKOE
ONpENIETCHUsI BEPOATHOCTH, UX CBOWCTBA.
HenocpencreeHHsli IIOACYET
BEPOSITHOCTH HAa OCHOBE KJIACCHYECKOIO
onpeeIeHusl.

Beigaua 3aganus PI'P Ne 7 no Teopun
BEPOATHOCTE

3.10

Anrebpa  coObiTmii.  3aBHCHMBIE U
HE3aBUCUMBIC COOBITHSI. VYcnoBnas
BEpOATHOCTb. OCHOBHBIE TEOPEMbI TEOPUU
BEPOSITHOCTEH

10

3.11

dopmyna IIOJIHOM BEPOSITHOCTH.
®opmynel belieca, bepHyiu, nmokanbHas
Y MHTEerpanbpHas Teopemsl Jlamaca.

11

3.12

CrnyyaiiHble BEIMYUHBI, UX TUIIbI, TOHATHE
3aKOHAa pacupeneneHus CITy4aiHOM
BEJINYUHBI. OcHoOBHbIE 3aKOHBI
pacnpenesieHuss JIUCKPETHOM CIy4ailHOMN
BEJINYMHBI (TunmepreoMeTpuvecKuii,
OMHOMUAJIbHBIH, pacmpeneneHue
ITyaccona)..

12

3.13

HenpepbiBHass  cimydailHas ~ BEJIWYMHA.
WuTerpaiibHass QyHKIUS pacTpeesieHusI.
[1;moTHOCTH BEPOSITHOCTEM.
Marematnueckoe 0XKMJAAHUE U AUCIEPCUS
HENPEPBIBHOW CIIYYalHOW BEJIMYHHBI.

13

3.14

YucnoBbie XapPaAKTCPUCTUKU JUCKPCTHBIX
1 HCTIPCPBIBHBIX cnyqaﬁHr,Ix BEJINYNH

14

3.15

OCHOBHBIE ~ 3aKOHBI  pacHpeieieHHs
HETIPEPHIBHBIX ~ CIYYalHBIX  BEIHYUH
(paBHOMEPHBIH, HOPMaJIbHBIH).
CamocrositesibHasi pa6ora Ne 8 Ha
ceMHUHape

15
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3.16

Pasznen 11. MaremaTnueckas
CTATHCTHKA. OcCHOBHEIE 3a1a4u
MaTeMaTUYECKOMN CTaTUCTUKHU.

Br16opounbrii METO/I. ['enepanbHas
COBOKYMHOCTb M BbIOOpKa.  Twursl
BBIOOPOK. Craructuueckoe
pacupenenenue BbIOOpKU. [locTpoenue
SMOUpUYECKON (GYHKIMH pacrpeaencHus
BBIOOPKH, TIOJIMTOHA M THCTOTPAMMBI
OTHOCHUTEJIbHBIX YacTOT.

Bbinaua 3anaHus PIP Ne 8 mo
MaTeMATHY€CKON CTATUCTHKE

3.17

16

Toueunsie OLICHKU apamMeTpoB
pacnpezesieHusl. Hecmemniennsie,
3¢ (EKTUBHBIE U COCTOSATEIBHBIC OICHKH.
Bribopounas cpenusas. BwiGopounas wu
UCTIpaBIICeHHAs JHUCIICPCUH. Y IPOIICHHBIE
METO/IBI pacuera CTaTUCTUYECKUX
XapaKTePUCTHK BBIOOPKH

17

3.18

HNHTepBanbHbie OIECHKH. J[OBEpUTEIBHBIN
WHTEpBaI JUTSt MaTeMaTU4eCKOIo
O’KHMJIaHUS TIPH U3BECTHOM U HEU3BECTHOM
CpEeIHEM KBaJpaTHUYE€CKOM OTKJIOHEHHH.
Pacnipenenennie  Crerogenta.  Ciydaid
MaJIOH BBIOOPKH.

18

Q)OPMCI ammecmauuu

19-21

Bcero yacoB nmo gucuMIJInHe
B TpeTheM ceMecTpe

18

36

54

PI'P

cam
pao.

Bcero yacoB 1o AucuUIIMHE HA IEPBOM
H BTOPOM Kypcax

72

108

180

PI'P

cam
pao
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[Tpunoxenue 2

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPAROBAHU S
POCCHICKOU ®EJEPAIIIN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJILHOE
YUPEXXIEHUE BBICILIEI'O OBPAZOBAHNS
«MOCKOBCKHUH NOJUTEXHUYECKUN YHUBEPCUTET»

(MOCKOBCKHWH MOJINTEX)

Hanpasnenue noarotoBku
16.03.03 XosoamiibHasi, KPUOTeHHAS] TEXHUKA M CUCTEMBI KH3Heo0eceYeHus
Oo6pa3zoBarenbHas porpaMmma (mpoduiib MoAroTOBKH)
«X0J0AWIbHASI TEXHUKA U TEXHOJOTUN»
dopma oOydeHUS:

Oo4yHasAa

Kadenpa «MartemaTuka»

®OH/I OHEHOYHbLIX CPEACTB

O JUCHUIIVIMHE

Boiciiasgs MareMaTuka

Cocras: 1. ITacnopTt (poH/Ia OLIEHOYHBIX CPEACTB
2. OnucaHue OL[EHOYHBIX CPEICTB:
- JK3aMeHAllMOHHbIE ONJIEThI
- KoMmmiekThl 3a1aHuii 1J11 KOHTPOJbHBIX padoT
- KommiekT Bonpocos
- KommuiekT 3a1anuii 1J11 BbINOJIHEHUSA
pacyeTHO-rpauyecKkux pador

CocraBurenn:
noil., k.¢p.-m.H. Koran E.A.

Mocksa, 2019 rox
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Tabnuua 1

MOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMMETEHLUUNA

«BbIcIast MaTeEMaTHKA»

®PT'OC BO 16.03.03 «XosoanjibHasi, KPHOTCeHHAsI TEXHUKA U CHCTEMBbI )KH3Heo0ecredeHus»
O6pazoBarenbHas nporpamMma (Ipoduib NOATOTOBKH) ««X0J0AHIbHASI TEXHUKA U TEXHOJOTHID)

B mpotiecce ocBoeHus JaHHOM THUCHUIUIMHBI CTYACHT (QOPMUPYET U IEMOHCTPUPYET CIEAYIOIINe
npodeccuoHa/IbHbIe KOMIIETEHIIUH:

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHoJiorust dopma Crenenn ypoBHeil 0CBOeHUs
HHIAEKC | @POPMYJINUPOBKA dopmupoBanu OLICHOYHOI0 | KOMIETeHIUH
| cpeacrpa**
KOMIIEeTeHIN I
OIIK-2 Cnocoben 3HATH: JIEKIU, YO ba3oBblii ypoBeHb
TIPHMEHSTH ® MaTeMaTH4YeCKue MeToAbl B | camocTosrenbHas | PI'P -BJIaJICET HaBbIKaMU PabOTHI C
METOJIBI o0bemMe, JOCTaTo4HOM Juist | pabora, OCHOBHBIMH MOHATUSIMHU U METOJIAMHU
rPAMOTHOTO aHalM3a | CEMHUHApPCKUE B PaMKax JUCLMILIUHBL;
MaTeMaThtccKoro bu3HUeCKUX  SIBJICHUM W | 3aHATHUS
aHaJinsa, OpOLIECCOB U KOPPEKTHOM IToBbIIEHHBIH YPOBEHb
MOJCINPOBAHUA, dopmManuzanM U pelieHus -CBOOOJTHO BJIAJIEET U3YUECHHBIMU
ONTUMMU3ALMA W | TNpodeccHoHaNbHBIX 3a1a4 MaTeMaTUYeCKUMHU METOJIaMH,
CTATMCTUKM  JIs | YMeTh: CHOCcO0CH UX TBOPYECKH NPUMEHHUTD K
pereHns saziad, ® BLISABJIATH CYHIHOCTh HAy4HO- 3a/layaM IOBBIIIEHHOU CIOKHOCTH
TEXHUYECKUX po0Jem,
BOSHHUKAIOIINX B | psypkaromux B XoJie
XonAe poheCCHOHATLHOM
NpoPECCUOHANIBHO | eATeNbHOCTH, M IPHBIEKAThH
U EeITEILHOCTH UL Hx aHammsa
COOTBETCTBYIOIIUN  (PHU3UKO-
MaTeMaTUYECKUH armapar
BJIA/IETh:
® METOAMU MaTeMaTHYECKOI0
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aHaJ M3a W MOJCIHPOBAHUS,
TEOPETHYECKOTO "
9KCIEPUMEHTATIBHOTO

UCCIICIOBAHMS  JUTSl PEIICHHS
npoOJieM, BO3HHUKAIONIUX B
xoje npodeccroHaTbHOM

JCATCIIBHOCTHU

**_ Cokparnienust GopM OIEHOYHBIX CPEJCTB CM. B IpriioskeHuu 2 k PII.
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Hepeqeﬂb OICHOYHBLIX CPEACTB M0 TUCHUIIJIUHE

«BbicHiasi MAaTeMaTHKA »

Tabnumna 2
HaumenoBanue [Ipencrasnenue
No Kparkas xapakrepucTuka
i | OHCHOTHOTO OLICHOYHOT'O CPEJICTBA OLCHORHOTO
CpeJICTBA cpeactsa B DOC
1 | KourponbHas CpenctBo  mpoBepku  ymeHuit | Komrmekt
(camocTOsITENh | MPUMEHSTH TMOJYYECHHBIE 3HAHUS | KOHTPOJIBHBIX
Has) paboTa TUTSt penieHus 3a/ad | 3aJ1aHUM 1O
(KP) ONPENECICHHOr0 TUIA MO TEME WA | BapUAHTaAM
pazneny
2 | PacuetHo- CpenctBo  mpoBepkn  yMenuil | Kommiiekr
rpaduueckas OPUMEHSTh TOJIyYeHHbIC 3HAHUS | 3aJaHuM TUTSt
pabora o 3apaHee OTIPEJICTICHHON | BBITIOJIHEHHUS
(PT'P) METOJIMKE JUUIS PELICHUS 3aJa4 WM | paCUETHO-
3alaHiii 10  MOAYJI0  WIH | Ipau4ecKoi
JUCLUUIUIMHE B LIEJIOM. paboTHI
CpencrtBo KOHTpPOJI,
OpraHU30BAaHHOE KaK CIelHalbHas
Oecena IEe1Aroru4ecKoro
. paboTHHKa C OOydYaromMMCs Ha
YCTHBIA OIPOC | o1 cpananmpie c H3y4yaeMou Bonpocii o
3 | cobecenoBanue, ’ . TeMaMm/pazienam
(VO) JTUCIUIUIMHON, U PacCUUTaHHOE Ha MCIUILTHHEI
BBISICHEHUE o0bema 3HAHUM
oOyuarorerocs 1o
ONpENEICHHOMY pa3lelly, TeMe,
mpo0JeMe | T.11.
Cucrema  CTaHAAPTU3HPOBAHHBIX
3aJIaHUH, MO3BOJISIOIIAs
4 Tect Donn TECTOBBIX
(T) aBTOMATH3HPOBAThH IPOLEIYPY 3aJaHni
U3MEpPEHUsT ypOBHS 3HAHUM U
YMEHHI 00y4Jaromerocs.
5 | Ox3amenaunon | CpeacTBo MIPOBEPKHU 3HAHUH, | DK3aMeHAIlMOHHBI
HbIe OUJIETHI yMEHUH, HaBBIKOB. Moxet | e OuIeThl.
(3b) BKJIFOYATh komruiekc | [llkana
TEOPETUYECKUX BOIPOCOB, 3a]a4Y, | OLICHUBAHUS u
MPAKTUYECKUX 3aTaHUM. npoieaypa
MIPUMEHEHUSL.
[TpomexxyTounas Ox3ameH (D) 1) yerno (V)

arrectanus (I1A)

2) nuceMenHo (I1)

Odopmiienne U onUcaHue OLEHOYHBIX CPEACTB
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1. DK3aMeHaAlIMOHHBIE OMJIeThI

1.1. Haznauenue: Mcnonb3yroTces A1 MPOBEAECHNS IPOMEKYTOYHOM aTTECTALUN
(ITA) no nucrtuniuze "Boiciias MaTemaTuka'.
1.2. PernameHT sKk3ameHa: - BpeMst Ha OATOTOBKY TE€3UCOB OTBETOB - 10 45 MUH.
- Cnnoco0 KOHTPOJIS: yCTHBIE OTBETHI.

1.3. [llkana orileHUBaHMUS:

"OTanm4HoO'"- eciu CTYJAeHT INIyOOKO M TMPOYHO OCBOWJI BECh MaTepuall
nporpaMMmbl  OOyYeHHs, HCUEpHBIBAIONIE, IOCIEI0BATENbHO, TPAMOTHO H
JIOTUYECKU CTPOMHO €ro M3Jaraer, He 3aTPYJHSETCS C OTBETOM IPU HU3MEHEHUU
3a/laHus, CBOOOJHO CHpaBISIETCS € 3a7ayaMl W TMPAKTHUYECKUMU 3aJaHHSIMHU,
MPaBUILHO OOOCHOBHIBAET MPUHSTHIC PEIICHUS.

"Xopomo'"- eciiu CTyJIEHT TBEPAO 3HAET MPOTPAMMHBII MaTepual, IpPaMOTHO U 1O
CYIIIECTBY €ro M3jaraeT, He JOMYCKAaeT CYIIECTBEHHbIX HETOUHOCTEW B OTBETE HA
BOIIPOC, BJIaJIe€T HEOOXOJWMBIMU YMEHUSIMU M HaBBIKAMHU IIPU BBIMOJIHEHUU
MIPAKTUYECKUX 3aJaHUM.

"Y10BJIETBOPUTEJILHO'" - €CIIM CTYJEHT OCBOMJ TOJBKO OCHOBHOM Marepuall
MPOTrpaMMbl, HO HE 3HAET OTJEIbHBIX TE€M, JIOMYCKAET HETOUYHOCTH, HEJOCTATOUHO
npaBuUjibHbIe  (DOPMYIMPOBKMU, HApyIIaeT IMOCJIEAOBATEIBHOCTh  H3JIOKEHUSI
OpOrpaMMHOTO MaTepuaja ¢ HCHBITHIBACT 3aTPYJHEHUS B  BBIOJIHEHHUH
NPAKTUYECKUX 3aJJaHUM.

"HeynoBJIeTBOPUTEJIBHO'" - €Clid CTYACHT HE 3HAeT 3HAYMUTEIIbHOW 4YacTu
MPOTPaMMHOTO MaTepuaja, JOIMyCKaeT CepbE3Hble OMMUOKH, C  OONBIIMMU
3aTPYHEHUSIMU BBITIOIHSET MPAKTUUYECKUE 3aJaHus.

Kaxxmoe 3aganme 3K3aMEeHAIMOHHOTO OMIeTa OIleHUBAeTCs OTAeIbHO. O01mei
OLICHKOU SIBJISIETCS CpEIHEE 3HAUCHUE, OKPYTIEHHOE JI0 1IEJI0T0 3HAYCHUS.
KoMmuiek Tl 3K3aMEHaIMOHHBIX OMJIETOB BKIIIOYAET MO Kaxaomy pazgeny 25-30
OMJIETOB (XpaHATCA B LIGHTPE MATEMATUYECKOTO 00pa30BAHMS).

TunoBbie BApHAHTHI OUJIETOB MPUJIATAIOTCH.

41



MUHHUCTEPCTBO HAYKU U BBICIIEI'O OFPA3OBAHINS
POCCHUICKOU ®EJEPALIUU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJJKETHOE OBPA3BOBATEJIBHOE
YUPEXX/IEHUE BBICILIETO OFPABOBAHUS
«MOCKOBCKHU MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®dakynpTeT 0a30BBIX KOMIICTCHIIHIA, kadenpa «MareMaTHKa»
Jucuummmnaa  «MartemaTukay
Kypce 1, cemectp 1

3K3AMEHAIIMOHHBII BUJIET

1. OmnpenenuTenu U UX CBOMCTBA.

(12
2. Pemmth MaTpuyHOE ypaBHEHHUE XB:A, ecmn /0 J
' ot ¢
3. Haiiti nponsBoaHyt0 QYHKIHH, 3a1aHHOH MapaMeTpHuecku X 1+ Y= 1+£3
. Vx+5+2x
4. Haiitu npenen GyHKIAM Xlir{ll T+l

5. Haiigute skcTpemyMsl QyHkun — y=x"*—2x%
VYTBep:kIeHO Ha 3aceqanuu Kadenpsl «MatemaTuka» « 28 » mas 2019 r., mporokon Ne 10

3aB. kadenpoit I'.C. XykoBa / /-

MUHUCTEPCTBO HAVKHU U BBICILIEI'O OBPA3BOBAHU S
POCCHUICKOU ®EJEPAIIUU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJJKETHOE OBPA3OBATEJIBHOE
YUPEXXJIEHUE BBICILIET'O OFPABOBAHUS
«MOCKOBCKHUI MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®dakynpTeT 6a30BBIX KOMITIETECHITUH, kadenpa «MaTemaTuka»
Jucuummaa  «MaTtemaTukay
Kypce 1, cemectp 2

IK3aMeHAIMOHHLIN OnJteT Ne 1

1. TlepBooOpa3Hasi, HeompeaeIeHHbIH HHTETpasl. TabauIa OCHOBHBIX HHTETPAJIOB.
dx
4= .

I5- x++5-x
.6

o .2
3. BbluncnuTh onpeneneHHbIA HHTETpall f 3sin” x cosxdx.
0

4. VYKaxuTe, KaKOH M3 HECOOCTBECHHBIX HHTETPAJIOB SIBIISIETCS CXOISIIIAMCS
[o ) [o0) [o )
-3 5
f\/;dx,_fx dx,f\/x dx.
1 1 1

5. Haiitu yacTHbIe IPOU3BOAHBIE BTOPOrO NOPsiAKA QYHKIMU Z=COS -2 xy), yOeautses,

2. Bpruncauts HEONpeAEIEeHHBIN HHTETPaT f

UTO Zyy = Zyy.

YTBepkaeHo Ha 3acenanuu kKadenpsl «MaremaTukay « 28 » mas 2019 r., mpotokon Ne 10

3aB. kadenpoit I'.C. XykoBa / /
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MUHHUCTEPCTBO HAYKU U BBICIIEI'O OFPA3OBAHINS
POCCHUICKOU ®EJEPALIUU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJJKETHOE OBPA3BOBATEJIBHOE
YUPEXX/IEHUE BBICILIETO OFPABOBAHUS
«MOCKOBCKHU MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®dakynpTeT 0a30BBIX KOMIICTCHIIHIA, kadenpa «MareMaTHKa»
Jucuummmnaa  «MartemaTukay
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUIET Ne 1

1. OcHOBHBIE TOHATHS TEOPHUH OOBIKHOBEHHBIX MU dEepeHINANbHBIX YpPaBHEHUH MEpBOro

MOpAAKA.
2. Kiaccuueckoe 1 CTaTUCTHYECKOE OTPEACTICHIS BEPOSITHOCTH NOABICHUS CIIy4aifHOrO COOBITHS,
CBSI3b U pasziyure MEXIY HUMH.

3. Pewmwuts 3anauy Komu: y'= 13 5 +eamgx,y(0)=1.
X

4. Pewmthb ypaBHEHHE: y' —2y +y=2x.
5. B maprum 10% wectammaptHeIX Aetaneil. Haymaay otoOpamsl 3 neranmm. CoCTaBUTH 3aKOH
pacrpeeneHust Yiciia CTaHIapTHBIX JIeTallel cpeii 0TOOpaHHBIX.

VYTBepxkaeHo Ha 3acenanuu Kadenpsl «MaremaTukay « 28 » mas 2019 r., npotokon Ne 10

3aB. kadenpoii I'.C. XykoBa / /

KoMiuiekThI TeCTOBBIX 3a1aHNid 1 KOHTPOJIbHBIX padoTt (T, KP)
(151 onenku komnerenunu OIIK-2)
10 JUCIIUIIIINHE Briciiag MaTeMaTnka

(Ha]/lMCHOBaHHC Z[I/ICLU/II'IJ'II/IHH)

1-b1ii cemecTp

. i
1. HaiiTi 3Ha4eHUs] MATPUIHOTO MHOTOYICHA

- . . ) -1 0
fle)=-x"+20v" - x+3. 4 :‘

-~

-
A

2. HaiiTi paHr MaTpuIbl IPUBEJCHUEM K CTYTIEHYaTOMY BHIY

3. BeluucauTs onpeaenuTeis NPUBEICHUEM K CTYyIIeHUaTOMY BUIY
4. Haiitn MaTpuiy, obpatHyto naHHo# (a). Pemmth MaTpuuHoe ypaBHeHHE (0)
inl - - l

L2 1
‘ L
@ - ©
5. Pemuth cuctemy ypaBHEeHHH. YKa3aTh oOlIee U OJIHO YACTHOE peLIeHHE (a).
Pemnts cucteMy ¢ moMoIsro 00paTHOM MaTpHIlsl 1 1o hopmyiaam Kpamepa (0)

g -2 3 5
_ .1':|

io-1 0
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C o+ 3 -
[ 2% 455, 40, + 3, =3 [2x, + 7w, - x, =13
(a) )
1. Pacriucath pasioxenne Bekropa - 1o Bekropam ¢ *Y+"
v = 5.-121 p=1-30 g=1L-L1 r=0.-12

2 > >

1 {
2. KonnuHeapHsl 11 BEKTOPBI Pugto

g = 201 h=-231 p=2a+2h g =3a-2b
9 9 9

3. BeruucauTts mionaabr napauiesiorpaMMa, OCTPOCHHOI0 Ha BeKTopax “f u ' ¥ —yron
I il
MeXJy BEKTopaMu & u
. _ _ o =—
a=2p+g h=p- iy |;J =2 |[J|' =2 1
M b 3

4.  Jlaub! BekTops! . [Ipy KakoM 3HaUEHHHM BEKTOPB! KOJUIMHEAPHBL.

TecToBOE 3a]aHME 10 KOMILIEKCHBIM YHCJIaM

3ATAHHUE 1
YcTaHOBUTE COOTBETCTBUE MEXKAY KOMIUIEKCHBIM YUCIIOM U €0 MOJYJIEM.

1 1—i 242
2 2+42i V2
3 —3+4i 2
4 V3-2i 5
5 V7

3AZJIAHMUE 2

JlericTBUTEIbHAS YaCTh KOMIUIEKCHOIO YKMCJIa  paBHA

BAPUAHTBI OTBETOB: 1) V13 2) 5 3) 13 4) 9.

3AJJAHMUE 3

Ha pucynke mpencraBieHa reoMeTpuyueckas HIDTIOCTPAllds KOMIUIEKCHOTO 4YHCa Z=X+liy.
Torna Tpuronomerpuyeckas ¢opma 3aIuCH ATOTO YHUCTIA UMEET BU/T

YA
1/2 z
0 V32 X
| OtBer |
3AJJAHME 4
BekTop, COOTBETCTBYIOIIMI CYMME KOMIUIEKCHBIX uncen Z;=—1+iu z,=2—3i, uzoOpakeH Ha
pHUCYHKE

BAPMAHTBI OTBETOB: 1) 2)  3) 4).
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y
A, A
2
N ) yA <
1
- - T -
-1 0o x O Tx 0 “x
-2t
3ATIAHHUME 5
JlaHbl 2 KOMIUIEKCHBIX UncHa Z; A Z;.
YA y
2252

i

N

0 -
X
st"
Z;

Toraa aprymeHT npousBefeHus arg ( z, Zz) (B rpamycax) paBeH

| OtBeT |

3AJJIAHHE 6
JlaHbl 2 KOMIUIEKCHBIX YHCIIa Z; U Z;.

YA

Zy

0

1200

1 -
X

YA

2
/é:

xY

0

Torpga aprymeHT oTHOLIEHUS arg ( z,/ Zz) (B rpamycax) paBeH
| OtBer | |
3ATAHUE 7

HaiiTi MOy T KOMILIEKCHOTO uncla Z, eciu Im z=3, a arg z =arcsin|3/ 5).
| OtBer | |
3ATIAHUE 8

JIaHO KOMIUIEKCHOE uMCI0 z=2+y/5i. YCTAHOBHTE COOTBETCTBHE MEXJIy ONEPAIMsIMH HAJ
JAHHBIM YHCJIOM U PE3YyJbTaTaAMU UX BBIIIOJIHEHUSI.

! 27 24/5i
2 zl|z| 4
3 Z+Z 9
4 -2 2 45,
3 3.
3ATIAHHME 9
HaiiTu 3HaueHus KOpHs ¥ — 1. IToka3aTh UX HA KOMIUIEKCHO TLIOCKOCTH.
| Ortser |

3aaHus 0 MATAHAJIU3Y

1. Haiftu nmpon3BoHY1O ey

% '\|l e . W
v =arcite In v =l J5
a) w2 6 ' VY
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sinlx- 2yl +—=Tx _
v v =¢ Ccosf v =¢ Cos
B) ) r) * =t LL‘I:\F’ ) ¢ OS5 (

lim L ‘
2. Haifru =~ ' * A
P .
flal =v" +—
3. TIpoBecTH MOJHOE MCCIIEA0BAHKE U TOCTPOUTH IpaduK

1. BpruucnouTh npeaesns:

LA L lim s 3y _ L
Im=———— m limil-3x)7
Lo ¥ +5 g lme 3 e
2. Beluuciautb npou3BOAHbBIE:
= cos 0 I =arcta” l +sinln 2y
- —arcly” —————+35 S
’ Jsmbl2x +1) ’ oyt
1. 2. VI- 2a
v+4 2
= V=
. G L ’ i 2
1. IToctpouts rpaduxk: R AT =

2. Haiitu npenensr:

(2. '|'~'_.: '|'~ N —
lim— L] i+ 2-asn 43

, — , lim
e | i - -
1) i+l -1 2= ) 2) ~;|'r.li'+_‘\+ﬂi'
, 2043 - '
lim P limal fn +1- ]
3) B 4) "
0, v =-7
v={sinr, - 7<r<0
L7, v =0

3. HccnenoBaTh Ha HENPEPHIBHOCTD U BBIMOJIHUTH YEPTEXK:
2-0i1 cemecTp

(I)yHKIIPII/I HECKOJBbKHUX MMEPEMECHHBIX

Haiitu 9acTHBIE IPOM3BOHBIE BTOPOTO HMOPSIKA, YOECIUTLCS, YTO Zy, = Zyy

-y’ X2+3y2 6
Xy >

z=ctg(2x+3y), 7.z:sin(x2y), 8.z=e"", 9.z=xcos’y, 10. z=y’sin’x.

l.z=e""", 2.z:cos(x3—2xy), 3.z:\/y2—2x, 4.z=1n(xy—x2), 5.z=

Haiitu rpaguent yukipn z=f (x,y) B TOYKE MO(XO,YO)
2 4 2 2
Lz=L Ma6; 2,253V M1,-1); 3.2=X M,2,-2); 4,
Vx 4 xy X
z:x3—3y2x, Mo(3’2)-
HccnenoBaTh Ha SKCTpeMyM (DYHKITUIO
1. Z:xz—x+y2+2y, 2. z:2x2+xy—x+y2,
3. z=x"-2x+4y-y’, 4. 7=x"-3x+3y’+4 y,
5. z:x2+‘y2+4xy.
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ITo unTerpasam
Boruucaurtes HeonpeaeJeHHbIe HHTETPAJIbl

LIS o xotae 3 [efcosdx 4.

B 5.f X cos 3 xdx
X —6x+18

2
dx x—1 x+1 dx sin’x
6. | 5V—— 7. | ——dx 8. dx o9, 10. dx
f x’+6x+5 f Vx+1+2 f x*+3 f \/1— X’ arcsin x J4cos2x
BbIYHCIUTH ONpe/ie/ieHHbIe HHTErpajibl
i 2 ¢ dx j'( | ‘« dx T dx
1.] 3sin“xcosxdx 2. | —— 3.|[x-1le'dx 4. | —— 5. | ——
{ 0 V1+3x 0 1 XxV7+Inx 1 1+vV3x -2

1+x° X r xX*+2x Y- x° 2 2

. x 7. ][5 8 [ X Tdx o.f dx  10. [ V4-x’dx
*, arctgx 1 0o X +1 0 \/1+X2 0

Heco6cTBeHHBIE HHTErPAJIbI

1. yKa)KI/ITe, KakOU M3 HECOOCTBEHHBIX HUHTCETPAJIOB SABJISCTCA CXOLAIIUMCS

_T\/;dx,j x_3dx,js \/;dx.
1 1 1

00
dx
2. BBIUHCIIUTE HHTETPaAJ, YCTAHOBHUTH €r0 CXOJUMOCTD WJIH PACXOAMMOCTD f e
o 1+x
00

[ee]
3. Beruuciauth uHTErpai, yCTaHOBUTh €ro CXOIUMOCTh WU PacXOJIUMOCTh f Inxdx
1

a
o dx
4. BbIYUCITUTh HECOOCTBEHHBIM HHTErpal f T, YCTaHOBHTH €r0 CXOIMMOCTD HIIH
X
0
PacxouMOCTb.

1
" dx
5. BBIYHCITUTH HECOOCTBEHHBINM HHTErPa f —, YCTaHOBUTH €0 CXOJUMOCTb MU
X
PacxoUMOCTb.

1
1. BbluncnuTh HECOOCTBEHHBIN HHTETpA f d_)g’ YCTaHOBUTB €r0 CXOAUMOCTb WU
0 X
pacxoauMOCTb.
BouruncauTh 1BOMHbIE HHTETPAJIbI
1 ﬂ (x+5y|dxdy,D=|[x,y| v 0<x<1,0<y<1|
(D]
) ﬂ (10 -x*- yz)dxdy ,D:{(x,y) \% 1£x£2,03y£21‘
" b )
3.»[! x+y ]dxdy ’D — MHOYECTBO TOYEK IUIOCKOCTH, OTPAHUYEHHOE JIMHUAME y =X, =X .
4, ‘ J 4 xydxdy D — MHO€eCTBO TOUYEK IIIOCKOCTH, OTPAHUYEHHOE JIMHUAMH
x=1,y=x,y=3x
2
5. fbf («X ty ) dxdy, p_ MHOECTBO TOUYEK IJIOCKOCTH, OTPAHUUECHHOE JTUHUSIMU
y=x/2,y=2x,y=2/x(x>0|.
Bprunciuth ABOMHBIE MHTETPAIbL, IEPEUIS K MOJSIPHBIM KOOPAUHATAM
1 ﬂ (4 x2+4y2‘+6)dxdy ,rme D=‘“x,y):x2+y2£ l}_
(D]
7 ﬂ (3\/x2+y2‘— 2)dxdy,r,qe D= {(x,y) :x2+yzs4}_

(D]



HN3MeHuTH NOPAAOK UHTCTPUPOBAHUS B JBOMHOM HHTET pajie
2
2

1 x 6—x 1 2-y
1. ff(x2+y2)dxdy, 2. fdx f flx,yldy, 3. fdy _f flx,y)dx.
00 0 2x 0 Vy

6. Haiiti 00beM Tena, moiydeHHoro BpameHrneM Bokpyr ocu OY ¢urypsl, orpaHudeHHON

3
IUHUAMH y=x", y=1,x=0.
7. Haiitu 00beM Tena, Nody4eHHOro BpaieHrueM Bokpyr ocu OX durypsl, orpaHi4eHHOM
TMHUAMH y=x’| y°=x.
8. Haiitu muiormas GpUrypsl, OrpaHU4EHHOM JUHUSAMA y=x", Y=— X+2

Ilo psinam

HccnenoBaTh Ha CXOAUMOCTD PSIJIbI

Q . 2 0 . 00 00 0 n
sin"n 1-sinn n-3 n+5 5
1. , 2. —, 3. , 4. , 5. n+3(=|,
Lo 2L Pl YL 2. 33|
- 2" o (2n+1 " - 4n°-3 - In’3n - 10
6. , 7. , 8. , 9. , 10. —_—.
r; n' Z; 5n+4 r; 4n°+3 nZ:‘I n ,,Z:;(n+1)ln2(n+1]

BBI}ICHI/ITB, CXOOUTCs JIN a6COJ'IIOTHO, YCJIIOBHO HUJIM paCXOOUTCH P

1.0, 2>.0,3>.0, 4>.0, 5> 0
n=1 n=1 n=1 n=1 n=1

> 0.
n=1

3. Hatitm HHTEPBAJI CXOAUMOCTH paaa U UCCIICAOBATh €I0 ITOBEACHHUE Ha KOHIIAX HHTCpBajia

e n
n [x
CXOJIMMOCTH —\=].
nZ:‘; n+1\2
. _ 1
4. Paznoxwuts B psg Teinopa mo creneHsM x QyHKITHIO f (X)——z cx+6 HACTIONB3YS
X —5x+

rOTOBOE Pa3JIOKEHHUE.
5. Paznoxwuts B psig Teitnopa 1o crermensm (X — /2| dyakmmio  fx|=cos x,
HCITIOJIB3YsI TOTOBOE Pa3lIOkKEHHE.

TecToBoe 3a7aHue M0 00LIKHOBEHHBIM M ¢epeHINATbHBIM YPABHEHUAM

3AJIAHME 1.
VCTaHOBHTE COOTBETCTBUE MEKLy HOMEPOM YPABHEHHS M €I0 TUIIOM
1) xy +2y=x"sin2x 2) (1+y2 sin2x/dx - 2y cos’ xdy =0
. 4 — ,
3y —7y=2><¢y 4) yy3+2x°y =xV3+2 >

- ypaBHEHHE C pa3AesAIOIIUMUCS TePEMEHHBIMH,
- nuHelHoe nugdepeHIanbHOe ypaBHEHNE,
ypaBHEHHE B OJHBIX AuddepeHnnanax,
ypaBHeHue bepHyu,

- ypaBHEHHE, PUBOJIAIICECS K OTHOPOJTHOMY.
3AJIAHHUE 2. ‘
JlaHo ypaBHeHHe mepBoro mopsaka |5xy’+x’|dx—|y’~5x*y|dy=0 B dopme, comepxanieii
muddepennnansl. [lpuBenuTe ero K BUay, pazpelieHHOMY OTHOCUTEIBHO NMPOU3BOIHOM.

OTtBer |
3AJIAHHUE 3.
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Jlano muddepennmansaoe ypaHenne y =(2k+3/x*, Torma ¢ymkims y=2x" sBIsAeTcs ero
pelieHreM npu K, paBHOM:

| OtBeT

3AJJAHME 4.
dx

OOuwmii uHTerpan qudQepeHuaibHOro ypaBHeHus Y dy= —, HUMEET BUJ
X

| OtBer |

3AJJAHHUE 5.

VkaxuTe HMHTErpajbHYI0 KpHUBYHO pemieHuss 3agaun  Komm s OOBIKHOBEHHOTO
muddepeHIHanTsHOTo ypaBHeHus xy =y —1; y(1)=2.
y A

N @™ >

0 X
21

BAPUAHTBI OTBETOB: A 2)B 3)C 4)D.
3AJJAHUE 6.
Jlano nugdepeHIMaNTLHOE ypaBHEHHE BTOPOTO TOPSAKa y =x’+x. Torma obluee pemienue

YpPaBHEHUSI UMEET BUJI
BAPUAHTBI OTBETOB:

1 1 1 1
1) yzﬁx4+§x?’+C1x+C2 2) yzﬁx4+gx3+clx+c2

1 1
3)y=ﬂx4+§x3+clx+cz 4) y=6x"'+2x>+C, x.
3AIAHUE 7.
Pemenve 3anaunm Komu  y '=2x+1, yl0)=y(0)=0  wnwmeer Bun
BAPUAHTBI OTBETOB:
3

3 2 3 3

Dy=2X4x2 2)y=24+% 3y =24 4)y=%_«.
)yBX)y )yGX)yzx

3 2
3AJIAHUE 8.
Jlano nuddepeHnmanbHoe ypaBHEHHE BTOpOTO Topsjaka 2xy —y =0, Torha ero obiiee
pellleHHe MeeT BUJL:
| OtBeT | |
3AJIAHUE 9.
Jlano udQepeHumranbHOe ypaBHEHHE BTOPOTO MOpsiaka y ctg4x+4y =0, Torma ero obuee

pElllCHUE UMEET BH
BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2)y=-C, cos4x+C,

3) y=C,;sin4x+C, 4) y=-C,;sindx+C,,
3AJIAHME 10.
KopHM  XapaKTepUCTUYECKOrOo  ypaBHEHWss paBHbl K, =k,=—1, k;,=+2, Toraa

(dyHIaMeHTallbHasE CUCTeMa pEIIEHUH JUHEWHOro ogHopomHOoro  auddepeHInaILHOTo
ypaBHEHUS C TTIOCTOSTHHBIMU Kod(puiinenTaMu O0y1eT UMETh BT
BAPUAHTBI OTBETOB:

1) y,=e", y,=e*, y;=cos3x, y,=sin3x
2) ylze_XJyZ:e_zx’y3:eSX; Y4:€_3X
3) y,=e",y,=e”, y;=cos3x, y,=—sin3x
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2x

4) yy=e ', y,=xe ", y;=e”, y,=e
3AJIAHHME 11.

KopHu XapakTepucTHUecKOro ypaBHeHus paBHbl K, =k,=5,k;,=5%Ii. torma oOmee pemienue
JTUHEWHOTO OAHOPOIHOTO JAU(PEpeHIINANTBHOTO YPaBHEHHUS C TTOCTOSHHBIMU Kod(dduimenTamu
OyJIeT UMETh BUJI;

| OtBer | |
3AJIAHHUE 12.

N3BecTHa QpyHIaMeHTaIbHAS CUCTEMA PEIICHUI OTHOPOJIHOTO JUHEHHOTO MU dHepeHIIHaTbLHOTO
ypaBHeHus:  y,=1,y,=x,y;=x’. Toraa 4acTHOE pEIICHHE YPABHEHHS, YIOBIETBOPSIOIICE

Ha4yaJIbHBIM yCJIOBUSAM Yy (0):2, y'[o): -1,

y 0/]=-2, pasHo:

BAPUAHTbBI OTBETOB:

) y=2+x-x" 2)y=2-x-2x" 3)y=2-x-x" 4) y=2-x-0,5x".

3ATIAHME 13.

OyHKIUA y=C,e"+C,xe" sBusercs o0IIMM  peleHUEeM JIMHEWHOT0 OJHOPOIHOTO

mudpepeHInanTbHOTO  ypaBHEHUS C TIOCTOSHHBIMU  KOd(uImeHTamu, TOr1a €ro
XapaKTePUCTUYECKOE YPABHECHHE UMEET BUJI

BAPUAHTBI OTBETOB:

Dk*-1=0 2) k’-k=0 3) k’+2k+1=0 4) k’-2k+1=0.

3AJIAHUE 14.

O6uiee pentenne MMPEPEHINATLHOTO ypaBHEHUs y +4 y +3 y=(0 HMEET BHJI

| OtBer |
3ATAHME 15.

YacTHOMY  pEImICHHI0O JHUHEWHOTO  HEOJHOPOAHOTO MU (EepeHINaTbHOTO  YpaBHEHUS
y' -3 y'+2 y=2x—1 IO BUAy €ro paBoi 4acTU COOTBETCTBYET (DyHKLUS

BAPUMAHTBI OTBETOB:

1) yo=Ax"+Bx 2) yo=Ax+B 3)yu,=Ax 4) y,=Ax’+Bx+C..

3AJJAHHUE 16.

Jlano nHMHEHHOe  HEOTHOpOoAHOe Ju(QepeHIHanbHOe ypaBHEHHE C  TOCTOSHHBIMHU
ko3 punmeHTaMmu 2y +y+2y=xe"sin2x. 3amucath BHJ YAacTHOTO pELICHUs ¢
HeonpeIeIeHHBIMUA K03 QUIIMEHTaMH

| OtBer |
3AJIAHHME 17.

Jlano nuHeifHoe HeomHOponHOe auddepeHIManbHOe — ypaBHEHHE C  TOCTOSHHBIMH
kodpdumuentamu  y +4 y=2ctg2x. B KakoM Buje cileIyeT MCKaTh YacTHOE pelleHHUE
HEOIHOPOJIHOTO YPAaBHEHHsI METOJIOM BapUAILIMK MPOM3BOIBHBIX MOCTOSHHBIX ?

| OtBer |

3A/IAHME 18.
Pemenne kpaesoii 3anaun y =2x+1,0<x<3, y[0/=1,y(3/=9/2
HAMEET BUJI

3 2 3 2
BAPUAHTBI OTBETOB: 1) y:%+% ~3x+1  2) y:%+X3 ~3x+1  3)

x* x> 10 x* x> 10

y_3+2 3x+1 4)y—3+2+3x+1.
3AJIAHME 20.
Oomiee pemenne cucteMbl T HepeHIInaTbHBIX YpaBHEHUHA { Y1=3Y,,
MMEET BUL
BAPUAHTBI OTBETOB:

1) {y1:C132X+C23_3X, 2) ‘{y1:C16_2X+C26_3X,
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3) {y1=C1e2X+C2e3X, 4) {y1:C1e72X+C2e3X,

TecToBOE 3aJaHUe 110 TEOPUH BEPOSITHOCTEH U MaTeMATHYECKON CTATHCTHKE
3ATAHHME 1
KonnuectBo crnoco®oB pacnpeneneHus Tpex NPU30BBIX MECT B OJIMMIIMAAE IO TEOPHUU
BeposTHOCTEN cpeau 10 yyacTHUKOB paBHO
BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.
3ATAHHUE 2
W3 ypHbl, B KOTOpOil HaxoaaTcsa 6 OenbIX U 4 YepHBIX LIapa, U3BJIEKAIOT HayJady 2 mapa. Toraa
BEPOSATHOCTH TOT0, YTO 00a mapa Oy yT OeibIMH, paBHA
BAPUAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33.
3ATAHHUE 3
B xpyr pagumyca R  Opomena Ttouka. Torma BepoATHOCTb TOrO, YTO OHa IOMAJET B

3alITPUXOBAHHYIO 00J1aCTh, paBHA
Y

4%1}
| 30754300\

0 X

|/

|~

BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.
3ATAHUE 4
HecoBmectabie cobbitust A, B, C He 00pa3yIoT NOJHYIO TPYIITY COOBITHH, €CITH UX BEPOSITHOCTH
paBHBI:
1) P|A|=2/3,P|B|=1/6,P|C|=1/6 2)P|A|=1/3,P(B|=1/2,P(C|=1/6
3) P|A|=1/4,P(B|=1/3,P(C|=1/6 4)P|A)=1/4,P(B|=1/3,P(C|=5/12.
BAPUAHTBI OTBETOB: 1) 2) 3) 4.
3ATIAHHE 5
Bbpocator 2 monetsl. CoObiTusi: A - repd Ha mepBoil MoHeTe, B- 1Mdpa Ha BTOPO MOHETe
SBJISIOTCS:
BAPUAHTBI OTBETOB: 1) HECOBMECTHBIMH ~ 2) COBMECTHBIMU
3) He3aBUCUMBIMU  4) 3aBUCHMBIMH.

3ATAHHUE 6

Crynent 3HaeT 20 BorpocoB nporpammsl u3 30. Toraa BeposITHOCTh IPaBUIILHOTO OTBETa Ha 3
BOIIPOCA paBHA

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

3AJAHUE 7

B nepBoii ypHe 6 GenbIx 1 § 4epHBIX 11apoB, BO BTOpoi 7 OenbIx U 3 yepHbIX mapa. M3 Haynauy
B3SITOM ypHBI BEIHYT 0/1MH 1map. Toraa BeposiTHOCTh TOT0, YTO 3TOT LIAp OKaXeTcsi OesIbIM, paBHa
| OtBer | |
3ATIAHUE 8

CoObiTHE A MOMKET HACTYIHTH JIMIIb HPH YCIOBUH MOSABICHUS OJHOTO U3 2-X HECOBMECTHBIX
cobsrtii B, u B,, obpasylommx nommyio rpymmy. Wssectusl Bepostaocts P[B;|=2/3 u

ycnosuble BepositHoetn Py [A|=1/3,P, [A|=2/5. Torza BepostHOCTS COGbITHS A paBHa
BAPUAHTBI OTBETOB: 1)16/45 2)28/45 3)22/45 4)17/45.
3AJAHUE 9
JluckpeTHas ciy4aiiHas BEJIMYMHA 3aJaHa 3aKOHOM PaCIpeIeTICHUs] BEPOSTHOCTEN

X 1 3 5

P 0,1 0,3 0,6
Torna e€ GpyHKIMSA pacnpeneneHus BepossTHOCTer F ( x] HMeeT BUJT
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BAPUAHTBI OTBETOB:

1) Flx)=|0mpux<1/0,3mpul<x<3/0,6mpu3<x<5 2)
F(x)=0,1mpux<1[0,4npul<x<3|/1npu3<x<5

3) Flx|=0mpux<1/0,1mpul<x<3[0,4mpu3<x<5 4)
Flx)=0mpux<1(0,1 mpul<x<30,3mpu3<x<5

3ATIAHHME 10

HenpepriBHas ciyuaiiHasi BeIU4YMHA 3a/1aHa HHTETPAIbHON QyHKIMEH
pacrpesienienus BeposTHOCTel F|x|=|0 npux<0, { X 19mpu0<x<3,
Tor/a IIOTHOCTH BEPOSITHOCTEH f| X | mMeeT BH

| OtBer |

3AIAHHUE 11

I'paduik mI0THOCTH BeposTHOCTEH [x) [0Ka3aH Ha pucyHKe. Torna 3HaueHue a
f(x)

a

0‘ 2a X
paBHO B
BAPUAHTBI OTBETOB: 1)0.5 2)1  3)vy2  4)2.
3AJIAHUE 12

JluckpeTHas cilydaiiHas BEIMYMHA 33JlaHa 3aKOHOM paclpeiesIeHUs] BEpOsSTHOCTEN
X 0 1 3
P 0,2 0,3 0,5
Torna e€ MmaTeMaTHUYECKOE OKUJAHUE U AUCIEPCUs] PABHbI
| OtBer |
3AJJAHME 13
BepositHOCTh mosiBiieHust coObITHS A B 30 HE3aBHCHUMBIX HCIBITAHHSIX, IIPOBOAMMBIX TI0 CXEMeE
bepuynnu, pasna 0,6. Toraa qucnepcus ducia MosSBICHUN 3TOT0 COOBITUS paBHA
BAPUAHTHI OTBETOB: 1) 0,24 2)18 3)7,2  4)12.
3AJJAHMUE 14
HenpepriBHas citydaiiHas BeIMYMHA pacupe/iesieHa paBHoOMepHO Ha uHtepBaie (6, 10). Toraa e€
MaTeMaTUYeCKOe 0KUIAHUE U JUCIIEPCHUSI COOTBETCTBEHHO PAaBHbI
| OtBer | |
3AJAHUE 15
HenpepriBHast cimyuaiiHas BenuurnHa X TMOJYMHEHA HOPMAlbHOMY 3aKOHY pachpefesieHust ¢
MateMatndeckuM oxumanneM M |X|=a=20. BepositHocTb €6 momaganus B uuTepBan (20, 25)
paBHa 0,4. Torna BeposiTHOCTB €€ monaganus B uatepsan (15, 20) paBHa
| OtBer | |
3AIAHHUE 16
Craructuueckoe pacrpeaesieHiue BHIOOPKH UMEeT BU
x, 2 4 5 8
n 2 5 7 6
Tornma oTHOCUTEILHAS YacTOTA BapHaHTBl X 1:4 paBHa
| OtBer |
3AJAHMUE 17

ITo BeIOOpKE 00bemMa N=100 mocTpoeHa rucTorpaMma 4acToT.
A

on o wd T3

<Y

4 8 12 16
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Torna 3HaueHue d paBHO:
| OtBeT
3AJAHHUE 18
W3BecTHO cTaTucTHYECKOE paclpeaeseHie BhIOOpKU
X; 6 7 10 12 13
n 5 6 8 7 4
Torna e€ BpIOOpoUHast cpeHssl X, paBHA
| OtBeT |
3ATIAHHME 19
Jana BbiOOpka ob6bema n. Ecau kaxaplil 31eMeHT BbIOOPKM YMEHBUINTh B TPU pasa, TO
BBIOOpOYHAS CpeAHss X, :
BAPUAHTBI OTBETOB: 1) He usmeHuTtcs 2) ymeHbIIUTCS B 3 pasa
3) yBenuuuted B 3 paza  4) ymeHbIINUTCSA B 9 pas.

3A/IAHME 20
Moga M u menuana M, BapualimOHHOIO psaa
X; 12 13 15 16 18 20
n, 4 9 18 14 11 5
paBHBI
| OtBer |
3AJIAHME 21
Brei6opouHast cpefHsis A7si JaHHOTO CTATUCTUYECKOTO paclpeielieHUs] BBIOOPKH
X; 2 4 5 8 10
n, 4 7 14 8 7
paBua X,=6. Torma sBei0opounas aucnepcus D, paBna
BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.
3AJIAHUE 22
Haiitu noBepuTenbHBIH WHTEpBaN Il OIEHKHM C HajaexkHocThio yY=0,95 HeusBecTHOTO
MaTeMaTUYeCKOro OXHUJAAHMS HOPMAJIbHO pacHpelesieHHOro Tmpu3Haka X TreHepallbHOU
COBOKYITHOCTH X, €CJIM M3BECTHBI 00beM BbIOOpkM n=30, BeIGOpouHas cpeauss X,=2500,
CpemHee KBaApPAaTHYECKOE OTKIOHCHHWE TEHepalbHOM coBOKymHOCTH 0 =100, xBaHTHIBL
HOpMaJIBHOTO pacnpeaeneHus t =2, 58.
| OtBeT | |

OueHKa «OTIMYHO» BBICTABISETCS CTYIEHTY 3a 95 — 100% npaBHIBHBIX OTBETOB,
OLIEHKA «XOpOLIO» - 32 HE MeHee 75% MpaBUIIbHBIX OTBETOB;

OIIEHKA «yJOBJIETBOPUTEILHO» - 32 HE MeHee 50-60% mnpaBUIIbHBIX OTBETOB;
OLICHKA «HEYJOBJIETBOPUTEILHOY - 32 MeHee 50 % MpaBWIbHBIX OTBETOB.

Kommuiexkt Bonnpocos (YO)
(no1s1 ouenku komunereHuuii OITK-2)

JUHEVHASA U BEKTOPHAS AJITEGPA

1. Marpuiipl, TUIIBI MAaTPHII.
2. Omnepanuu ¢ MaTpuilaMu, UX CBOMCTBA.
3. YMHOXEHHE NPSIMOYTOJIbHBIX MaTpPHII.
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Nownk

*

10.

11.

12

15.
16.
17.

18.
19.
20.

21

22.
23.
24.
25.

e

.O\

*

Matpuunas gopma 3amucu CUCTEMbI THHEHHBIX alreOpandecKuxX ypaBHEHUH.
OnpenenuTeny U UX CBOMCTBA.

[Tonsitue onpenenuresns. MUHOPBI U aJireOpandecKue TOMOJTHEHUS.

CucreMbl JIMHEWHBIX anreOpauvyecKux ypaBHEHUM, OCHOBHBIE IOHATUS U
OIIPEIEIICHMUS.

IIpaBuiio Kpamepa pemennsi CUCTeM JIMHEWHBIX YPABHEHUM.

OOpatHas maTpulia ¥ €€ BbIYKCICHHUE. YCIOBUE CYIIECTBOBaHUS OOpaTHOM
MaTpHULBI.

Pemenue cucreM NUHEHHBIX alreOpandyeckux ypaBHEHMH METOAOM OOpaTHOU
MaTpULBIL.

Merton ["aycca pemeHust CUCTeEM JTMHEUHBIX YPaBHEHUM.

. PermueHne npon3BOJIBHBIX CUCTEM JIMHEWHBIX YpaBHEHHN MeTo1oM [aycca.
13.
14.

Panr marpunsl. Teopema Kponekepa — Kanesun.

OnHOpoJHBIE CUCTEMBI JIMHEHHBIX ypaBHeHH. Kputepuii cyiecTBoBaHUS
HETPUBHUAIIBHBIX PEIICHUM.

[loHsATHE BEKTOpA M JTMHEHHBIE ONIEPAllMU HAJl BEKTOPaMH, CBOKMCTBA OIIEPALIUH.
Jluneiinas KOMOWHAIIMS BEKTOPOB.

JluHeliHasgs HE3aBUCMMOCTb W JIMHEHWHAs 3aBUCUMOCTb T'€OMETPUYECKUX
BEKTOpPOB. Kpurepuii TMHEHHOW 3aBUCUMOCTH.

[Tonsatue 6a3uca. KoopauHaTtel BekTOpa.

OpTtoHOpMHpOBaHHbIN 0a3uc. PaznojkeHre BEKTOpa 1o BeKTopam Oaszuca.
YnopsiioueHHast TpOMKa BEKTOPOB.

. CKaHHpHOG, BCKTOPHOC " CMCIIaHHOC IMPOU3BCACHNC BCKTOPOB B

OPTOHOPMUPOBAHHOM Oa3uce.

VYcnoBus OpTOroHaIbHOCTH, KOJJTMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.
JIuHeHbIE TPOCTPAHCTBA.

Martpuia nepexona ot 0a3uca K 6asucy.

CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHUSI MATPHIIBL.

MATEMATHUYECKHUMN AHAJIN3

[ToHsiTHE IEpEMEHHOW BETMYMHBI U 00JIACTH €€ U3MEHEHHS.

NOHATHE GYHKIMOHATHHONU 3aBUCUMOCTH, KilaccupuKaius GyHKIUHN.
OrnpeneneHue u TUIBI YUCIOBOW MOCIE0BATEIbHOCTH.

[Tpenen uucioBoil mocienoBaTeNbHOCTH. ApudMeTHYeCKUe orepanuu Hal
NIOCJIEOBATEIbHOCTSAMH.

VYca0BUS CylIeCTBOBaHUSI KOHEYHOIO IIpeiea YUCIOBOM MOCIEA0BATEIbHOCTH
(teopembl Komu u Beliepmtpacca).

Bropo¥ 3amedaTenbHbIN Ipeael.

[Ipenen dyukuuu. Onpenenenusi. ['eomeTpudeckas UHTEpIpETALUS MOHATHUS
npenena ¢pyHkuuud. CBoiicTBa NpeeoB.

beckoneuHo Maible, 0ECKOHEUHO OOJbIINE PYHKIUU.

[TepBblii 3aMeYaTENBHBIN ITPEIEI.
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10. beckoHeUHO Mallble BEJIUYWHBI. DKBUBAJICHTHBIE OECKOHEUHO MaJlble U HX
UCIIOJIb30BAaHUE TIPU BBIYMCIECHUHM IMpeAesioB. Tabimuua 3KBHBAJIEHTHBIX
OECKOHEYHO MaJbIX.

11. HempepbIBHOCT (PYHKIIMM B TOYKE M Ha HIpoMexXyTKe. OIHOCTOPOHHHE
npeaensl. Kiaccudukanus Touek paspbiBa rpaduka.

12. CBoiicTBa (yHKUMH, HENpEepbIBHBIX Ha OTpe3ke (Teopembl BeilepuiTpacca,
bonbnano — Komn).

13.IIpousBoanas. I'eomerpuyeckuid M  (PU3MYECKUHA CMBICI MPOU3BOJHOM.
KacarenpHas 1 HOpMaib K INIOCKON KPUBOM.

14. Tabnuiia mpoU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUH.

15.CBs3p  MEXIy CYLIECTBOBAHMEM MPOU3BOJHOM (YHKIMM B TOUYKE U
HENPEPBHIBHOCTHIO (DYHKIIUU B TOM )K€ TOUKE.

16. [IpousBoaHass cyMMbl, NpOU3BEICHHUS, YacTHOTO. [Ipou3BOAHAsE CIOKHOW H
oOpaTHOM QyHKITHH.

17. IlpousBoaHAs MTApaMETPUIECKHU 3aIaHHON (yHKIIHH.

18. ITpousBoaHast pyHKIMH, 3aJaHHOU HESIBHO.

19. [uddepenumpoBanme ClIOKHON MOKa3aTEIbHON (DYHKIUU.

20. InddepeHuupyemocTb. Huddepenunan. I'eomerpuyeckuit CMBICIT
nuddepeniuana.

21. IIpousBoansie u AuddepeHrnaibl BHICHIUX MOPSAKOB.

22.0cHoBHBIe Teopembl auddepeHunansuoro ucuucienus (teopema depma,
teopema Ponsi, Teopema Jlarpanxa, reopema Komm).

23. IIpaBuno Jlonurans.

24. Muorounien Teitnopa u ero cpoiictBa. @opmyna Teitnopa. OcTaTouHbIN YleH
dbopmynsl Teinopa B hopme Jlarpanka u [leano.

25. AcumntoTel rpaduka QyHKITUN.

26. OxctpemyM. Heobxoammoe ycioBue SKCTpeMyMa.

27. JlocTaTO4HBIE YCIOBUS IKCTPEMYMA.

28. locTtaTouHoe ycinoBue Bo3pacTaHus (yObiBaHUs) (DYHKIUU.

29. Haubonpliiiee © HaMMeHbIIee 3HaYeHUsI (PYHKIIUU HA OTPE3KE.

30. BeimykiocTh, BOTHYTOCTh, TOUKA neperuoda. JloctarouHoe ycioBue BOTHYTOCTH
(BBIITYKJIOCTH).

31. HeoOxonumoe yciioBue TOUkH neperuda. JloctatouHoe yciaoBue neperuoa.

32. O6mmas cxeMa MOoCTpOEHUs U uccienoBanus rpaduka QyHKIUH.

OYHKI NN HECKOJIBKUX HEPEMEHHBIX

p—

. OnpeneneHue U reOMETPUIECKII CMBICT (DYHKIIMH JIBYX TIEPEMECHHBIX.

. JIuHUM ypoBHS PYHKITUU ABYX MEPEMEHHBIX.

. HacTHble TPOU3BOIHBIE (DYHKIIMHA HECKOJIBKUX MEPEMEHHBIX, UX
F€OMETPUYECKHUI CMBICIT

4. OYHKINHU HECKOJBKUX MEPEMEHHBIX, MOHSITHE TTOJIHOTO TuddepeHimania.

. JInddepenupoBanue Ca0KHBIX QYHKIIUNA HECKOJIBKUX TTEPEMEHHBIX.

W N

)}
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6. [IpousBonHbIE BHICIINX HOPSAKOB (PYHKIIMH HECKOJIBKUX MMEPEMEHHBIX.
Cwmemannbie npousBoaubie. Teopema IlIBapia.

7. IlpousBonHas (yHKIIMU HECKOJIBKUX MEPEMEHHBIX 110 HAMpPaBICHUIO.

8. IIpon3BoaHas 1O HAIIPABICHUIO U IPATUEHT CKAISPHOIO IOJIS.

9. DkcTpemyM (DYHKIIMU HECKOJIBKUX TTEPEMEHHBIX.

10. Heo6xomumoe 1 1O0CTaTOYHOE YCIOBUS IKCTpEMyMa (PyHKIUMHU ABYX
MEePEMEHHBIX.

HUHTEI'PAJIBHOE MCYUCJIEHUE

. IlepBooOpa3Has, HeonpeeaeHHbIH nHTerpai. Tadaua OCHOBHBIX HHTETPAJIOB.

. 3aMeHa MNepEMEHHON U UHTETPUPOBAHKE 10 YACTSIM B HEONPEAEIEHHOM
UHTETrpaje.

. lHTerpupoBanue ¢ MOMOIIBIO MOABEACHUS M0]1 3HaK nuddepeHiuana.

HHTerpupoBaHue parMOHAIBHBIX IpOOeH.

WNHTerpupoBaHue 1o 4acTsAM U 3aMEHA IEPEMEHHOM B ONIPEACIEHHOM

WHTETrpaje.

6. VHTerpupoBaHre TPUTOHOMETPUUECKUX (PYHKIIUNA, OCHOBHBIE TPUEMBI.

7. VInTerpupoBaHue UppalMOHAIbHBIX PYHKIUH.

8. YHuBepcangbHasi TPUTOHOMETPUYECKAS TTOJCTAHOBKA.

9

1

(98] N —

i

. OnpeneneHHsiii HHTErpall U ero cBoiictea. ®opmyna Herotona — JleitoHuna.
0. IlpunoxxeHus ONpeAeICHHOTO UHTErpalia K PEIMIEHUI0 T€OMETPUYECKUX U
(bu3uYeCKuX 3a1a4.
11. Beruucnenue miomaaei ¢ MOMOIIbIO ONPEICIICHHOI0 HHTErpasa.
12. BbluucneHue WIoMaau v JJIMHbI KPUBOM, 3aJJaHHOM YpaBHEHUSIMU B
napameTpudeckon popme.
13.  Beluucnenue momaay KpUBOJIMHENHOIO CEKTOPA B MOJISIPHBIX
KOOpAMHATAaX.
14. Beluucnenue miomaaed B NPSMOYTOJbHBIX M IHOJBSIPHBIX KOOPAMHATAaX C
ITOMOIIBIO ONPENEIEHHOTO HHTETpaa.
15. BeruucneHnue JIMHBI AYTH C TOMOIIBIO ONIPEAEIEHHOIO HHTETpara.
16. BbluucneHue JIMHBI Iy KPUBOM, 3aJaHHOM MTapaMeTPUUYECKHU.
17. Beruucinenue oObeMa Telna BpallleHUs ¢ TOMOIIBIO OMPEACIIEHHOTO
WHTErpaa.
18.  BpruucieHue miomaan MOBEPXHOCTH Tejla BpaIllCHUS.
19. HecoOcTBeHHbIE HHTETPAIBI TIEPBOTO M BTOpOTro TUMa. [loHaTus
CXOJAMMOCTH U PacX0JAUMOCTH HECOOCTBEHHOTO MHTETpaJia.
20. HecoOcTBeHHBIE UHTETPAJIBI OT PA3PHIBHBIX (PYHKITUH.
KpaTtHble nnTerpassi,
1. JIBOMHOM MHTErpaJl, ONPEACICHUE U CBOKCTBA.
2. IlpaBuiia BBIYMCIEHUS IBOMHOTO UHTErpaJIa.
3. HekoTopsie NpuiiokKeHUs TBOMHOTO MHTErpalia (K BEIYMCICHUIO TIONIAAEH,
00BEMOB, CTATUYECKHUX MOMEHTOB, MOMEHTOB MHEPLIUU, KOOPJIMHAT LIEHTpa
TSKECTH.
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4.

TporHOM HHTETPAJL, ONIPEICIICHUE U CBOMCTBA.

PSIIBI

1. HucnoBele mosioxKUTEIbHbIE bl [loHATHE CyMMBI OE€CKOHEYHOTO psija.

Nk

*

9.

10.

Cxondimmecss U pacXOIAIINECs PSJIbL.

Heo0xoaumblii MpU3HAK CXOAMMOCTH, TEOPEMbI CPABHEHUS.

[Tpuznaku Jlanambepa u Komu, nuHTErpaibHbIi MPU3HAK.

3HaKonepeMeHHbIE Psibl, A0COIIOTHASI U YCIOBHAS CXOAMMOCTbD.

Teopema JleitOHMIIA O CXOIUMOCTH 3HAKOUYEPETYIOUTUXCS PSJIOB.
OyHKIMOHAIIBHBIE PSiJIbl, PABHOMEPHAs CXOAMMOCTb, IIpU3HaK Benepmrpacca.
CreneHHble psizibl, TeopeMa AOens, THTEpBaI U PainyC CXOJUMOCTH
CTEIIEHHOT O psiza.

Psn Teitnopa. YcnoBus pasinoxkuMmocty GyHKIMH B psn Teitnopa.
Pasnosxxenue B psan Teitnnopa HEKOTOPBIX PYHKIMIA (TaOTUYHBIE PA3TIOKEHUS).

. [Ipumenenue psaa Teinopa K NpUOIMKEHHBIM BBIYMCIICHUSIM.

OBbIKHOBEHHBIE TU®PPEPEHIIMA/IBHBIE YPABHEHUSA

OCHOBHBIE MOHATHUSI TEOPUU OOBIKHOBEHHBIX TU(D(PEepeHIINaNbHbIX YpPaBHEHUM
NEPBOr0 TOpAJKA: OINpeesieHne OOBIKHOBEHHOTO AuddepeHnaIbHOro
ypaBHEeHUS, (HOPMBI 3aMUCH OOBIKHOBEHHOTO MU (PepeHIInaTbHOTO ypaBHEHUS
MIEPBOTO MOPSAIKA, MOHATHS OOIIET0 U YaCTHOTO PEIICHU, OOIIEero u 4acTHOTO
WHTETPAJIOB.

[ToctanoBka 3amaun Komm mist auddepeHnaibHOTO ypaBHEHHS TIEPBOTO
MOpsIKA.

Teopema CYIIECTBOBAHMUS u €IMHCTBEHHOCTH pereHus TUTST
G depeHInanbHOr0 ypaBHEHMs IEPBOTO MOPSAKA.

['eomeTpudecknii CMBICI OOIIETO MHTErpajia OOBIKHOBEHHOTO .y. MEPBOIO
TopsiIJIKa.

JlubdepeHnpanbHble  ypaBHEHUS TIEPBOTO TMOpPSAKA C Pa3feIICHHBIMA U
Pa3NIESIOMUMUCA TIEPEMEHHBIMHU.

Jluneitnpie auddepeHMaibHble YpaBHEHHs IMEPBOTO Mmopsiaka.  Meton
BapHalMy POU3BOJIbBHON ITOCTOSHHOM.

Huddepennnansubie ypaBHEHUs 1-TO Topsaka. OCHOBHBIE TOHSATHS: (OPMBI
3aMucH, MOHATHS OOIIEr0 U YaCTHOTO PEIICHHIA.

[ToctanoBka 3amaun Komm wu KkpaeBoWl 3amaun IS OOBIKHOBEHHOI'O
g depeHInaTbHOTO YPaBHEHUS 11-T0 TOPSIIKA.

WuTterpupoBanue muddepeHnnanbHbIX YpaBHCHHA #-TO TIOPSAIKA METOIOM
MOHVDKCHHSI TIOPSIIKA.

Jluneitapie  omHOpOAHBIC AU EepeHIINaIbHbIE YpPaBHEHHUS 7-TO TIOPSIKA.
OOmue cBOMCTBa pEIICHHWM: TOHATUA JUHEWHO 3aBUCHUMBIX U JIMHEWHO
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11.

12.

13.

14.

15.

16.

17.
18.

N =

(9,

9.
10.

11.

HE3aBUCUMBIX pELICHNH, OIIpeEIIUTENSA Bposnckoro, IOHATHE
byHIaMEHTAIEHON CUCTEMBI PEIICHUH,
Teopema o0 CTpyKType OOMIIEro penieHus OOBIKHOBEHHOTO JIMHEHHOIO
oaHOpoAHOTrO AU PepeHIInaTLHOrO YPaBHEHUS 1-T0 TOPSAKA.
JIuneitnple onHOPOAHBIE AU((depeHnaIbHble ypaBHEHUS H-TO TOpAJKa C
NOCTOSHHBIMU KO3 (ULMEeHTaMH.  XapaKTEPUCTHUECKOE YpPaBHEHHE, €ro
CBsI3b ¢ MU depeHInaIbHBIM YPAaBHECHUEM.
Bua yacTHBIX pemieHuil JUHEWHOro OJHOPOAHOTO aAu(depeHIINaTBLHOTO
ypaBHEHUSI #n - IO TOpAIKAa C TOCTOSHHBIMH  Kod(dduimeHtamMmu B
3aBUCHUMOCTH OT BHJIA KOPHEW XapaKTEepHCTHYECKOIO YPaBHEHUSI.
Jluneitnpie HeogHOpPOAHBIE nupQepeHranibHbpie  ypaBHeHUs. Teopema o
CTPYKTYyp€ OOIIEro perieHus.
Pemenne nuHEHHBIX HEOTHOPOAHBIX IU(B(PEpEeHINATBEHBIX  YPAaBHEHHH C
MOCTOSSHHBIMU KO3 duiinenTaMu. MeTosl mogdopa 4YacTHOTO pEIIeHUs s
IIPaBbIX YACTEN BHUIA

flx|=P,[x|e™, flx|=M cospx+Nsin fx,

flx|=Plx/e™cos Bx+Qlx| e *sin Bx.

Pewmienne JMHEWHBIX  HEOOHOPOAHBIX  JTU(DPEPEHLHATBHBIX  ypaBHEHUI
METOJIOM BapHaILlMU MPOU3BOJIBHBIX MOCTOSIHHBIX.
[TocTaHoBKa U pellleHKE 3a/1a4u HAa COOCTBEHHbIE 3HAYEHUS.
Cuctemsl nuddepeHuanbHbplx ypaBHeHUM. [IoHsATHE HOPMaATBHON CHUCTEMBI.
[TonsiTust 0OIIEro W YaCTHOTO pelIeHUM CUCTEeMbl. Teopema O NpPHUBEACHUU
muddepeHInanbHOTO ypaBHEHUsT K-TO TOpAJIKa K HOPMAaJbHOM CcHCTEME.
Metox UCKIIFOUEHHS] HEU3BECTHBIX.

TEOPHUS BEPOSITHOCTEN

Buapl cmydailHbIX COOBITHIA.

. Kimaccnueckoe M CTaTUCTHYECKOE OINPENEIEHUs BEPOSITHOCTH  IOSIBICHUS

coObITusi. OCHOBHBIE (POPMYJIBI KOMOMHATOPUKH.

[IpyHIMI CTATUCTHYECKONM YCTOMYMBOCTH OTHOCHUTENBHBIX 4acTOT. CBS3b U
pasnuyue MeEXAy KIACCUYECKUM M CTaTUCTUYECKUM  ONPEACIICHUAMU
BEPOATHOCTH.

I'eomeTpuueckoe onpenenenne BepoaTHocTy. 3a1ada brogdona.

. Anrebpa coObituii. IloHATHS CyMMBI M TPOU3BEACHHS COOBITHH, UX

reoMeTpudeckas narepnperanus. OCHOBHbBIE 3aKOHBI alNreOpbl COOBITHH.
Teopema cioxeHUsT BEPOSITHOCTEH SISl HECOBMECTHBIX cOObITHH. CleacTBUS U3
HEe.

Teopema ciiokeHHsI BEpOSTHOCTEH SISl COBMECTHBIX COOBITHIA.

TeopeMa yMHOXEHHUSI BEPOSTHOCTEM i1 3aBUCUMBIX W  HE3aBHCHUMBIX
coObITuil. [loHsTHE YCIOBHOW BEPOSTHOCTH.

Teopema 0 BEpOATHOCTH MOSIBJICHUS XOTSI ObI OJTHOTO COOBITHSI.

dopmyiia IOJTHON BEPOATHOCTH.

®opmyna bepHyiu.
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12. JlokanbHast 1 UHTErpalibHasi TeopeMbl Jlarmaca.

13. Onpenenenve v TUMBI Cy4YaHbIX BelWYuH. [loHsTHE 3aKOHA pacnpeeneHus
CIy4allHOW Benu4MHbL. Pspa pacnipeneneHus.

14. UnTerpanpHass  (QyHKOUS pacnpeneiaeHuss BeposiTHocted.  OmnpeneneHue,
BEPOSATHOCTHBIN CMBICII M CBOKCTBA.

[InoTHOCTE BeposiTHOCTEW. OmnpeneneHne, BEPOATHOCTHBIA CMBICI U

CBOWCTBA.

15.CBsi3b MeXy HUHTErpajibHOM (YHKIMEH paclpeesieHuss BepOosITHOCTEH U
IJIOTHOCTBIO BEPOATHOCTEM.

16. Onpenenenre, BEpPOSITHOCTHBI CMBICI M CBOWCTBA MATEMaTUYECKOTO
0XKUJAaHUS JUIsl AUCKPETHBIX U HEMPEPBIBHBIX CIyYAHBIX BEJIMYUH.

17. Onpenenenne, BEpOATHOCTHBIN CMBICI U CBOMCTBA JUCIICPCHUH.

18. BuHOMUaNBHBIN 3aKOH pacipeaesICHUs.

19. CpenHee 1 HauBEepOSTHEHIIICE YHCIIA TTOSBICHUN COOBITHS MPpH OMHOMHAIHBHOM
pacIpeneneHuN.

20. 3akoH pacnpenenenus Ilyaccona.

21. PaBHOMEpHBIN 3aKOH pacnpeaesIeHUs] BEPOSATHOCTEN.

22.10Ka3aTeJIbHBIN 3aKOH paclpeieiCHUs BEPOSITHOCTEM.

23. HopmanbHbIil 3aKOH paclpeiesi€Hus] BEPOSITHOCTE. BepoATHOCTh momnaaanus
HOPMAaJbHO PACIPEACICHHON CIYy4alHOW BEJIWYMHBI HA  MPOU3BOJIbHBIN
KOHEUYHBIN NHTEPBAJL.

24. BeposSITHOCTh MOMAJaHUSI HOPMAJIBHO PACHPENEICHHOW CIy4YallHOW BEJIWYUHBI
Ha UHTEPBAJI, CHUMMETPUYHBIA OTHOCUTEIBHO CpeAaHero 3HadyeHus. I[IpaBuio
Tpex curM. Teopema JlsmmyHoBa.

25. IlpenenbHble TEOPEMBI TEOPUH BEPOSITHOCTEIA.

MATEMATHUYECKASA CTATUCTUKA

[E—

. IIpenMeT u OCHOBHBIE 3a/1a4d MATEMaTUYECKON CTATUCTUKHU.

[Tonsatue o BBIOOpOUHOM MeTO/ie. [ 'eHepalibHasi U BHIOOPOYHAs COBOKYITHOCTH.
OCHOBHbBIC TIOHATHUSI MaTEMaTUYECKOW CTAaTUCTUKW (BapHAIlMOHHBIN P,
4acTOTa, OTHOCUTEIbHAS YaCTOTA, CTATUCTUYECKOE pacIipe/iesieHne BHIOOPKH).
4. DMnupuyeckas QyHKIUS pacripeeneHus BLIOOPKU U €€ CBOMCTBA.

5. IloJHUroH 4acToT U MOJUTOH OTHOCHUTEIBHBIX YacTOT.

6. I'ucrorpaMmMa 4acTOT U OTHOCUTEJIbHBIX YaCTOT.

7. TodedHble OLICHKU TTapaMETPOB pactpeneneHus. TpeOoBaHUs K OLIEHKaM.

8

9

1

bl

. Beibopounas cpennsisi. CBONCTBO YCTOWYMBOCTH BRIOOPOYHBIX CPETHUX.
. BriGopouHas u ucnipaBieHHAas TUCTIEPCUU.
0. MaTepBanpHble  OLCHKU. JlOBEpHUTENBHBIM MHTEPBAl M JOBEPUTEIbHASA
BEPOATHOCTD. [IOHATHE TOUHOCTH OLIEHKHU.
11.IlocTpoeHne TOBEPUTEIBHOIO MHTEPBAJA JUIsl OLEHKU T'€HEPAIBHOW CpEIHEHN
IIPU U3BECTHOM CpPEIHEM KBaJIPAaTUYECKOM OTKJIOHEHUHU.
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12. T[TocTpoeHue MOBEPUTEIBLHOIO MHTEPBaja JUisl OLEHKU T'€HEPAIbHOW CpeaHeil
IPU HE- HU3BECTHOM CPEAHEM KBAJpPAaTHUYECKOM OTKJIOHeHuH. Ciyyail Mayion
BbIOOpKH. Pacnipenenenune CThiofeHTA.

13. YopouieHHble METOJbl pacuera CTAaTUCTUYECKHX XapaKTEPUCTHK BBIOOPKH.
YcnoBHbIE BapHaHTbl. MeTO TPOU3BENCHUM.

14. Kpurepuu cornacus. Y poBeHb 3HAUUMOCTH.

15. Kputepuii x* [Tupcona.

16. KoppensiumoHHasi U perpecCuOHHas 3aBUCUMOCTH.

17. YpaBHeHUE BHIOOPOYHON pPETPECCUH.

18. Bei6opouHbIii KOA(PHUIIMEHT perpeccuu.

19. Be16opounbIit K03GOUIIMEHT KOPPEIISIIHH.

20. CBsi3b MEXTy BEIOOPOYHBIMH KOI(PDUITMEHTAMU PETPECCUU KOPPEIISAIIUU.

KommiekT 3a)1a1mi71 AJIAA BBINIOJTHCHHUA

pacuetHo-rpadpuuecknx pador (PI'P)
(no1st onenku komnerenumi IK-1, I1K-2)

o JUCHUILIMHE _ BhIciiag MaTeMaTHKa

(HaMMEHOBaHHE JUCIUILINHBI)

IIo anredpe
PI'P Ne 1, vactp 1
-1 1 0 2 0 2
3amanue Nel. JTanwl Mmatpuiet A= 1 3 2 | uw B=|0 -3 .
4 0 -3 1 1 -1

BhIIONHUTS feiicTBusA: A°+8 B'.

3azanue Ne2. [IpofosKuTh JaHHOE MATPUYHOE PABEHCTBO

Y IIPOBEPUTH €T0 I MaTpull 4 U B 13 IepBOro  3aJaHusl.

3aganue Ne3. BerunucinuTh onpeaesnuTens AByMs CIOCO0aMu: pa3IoKeHUEM IO IIEpBOM CTPOKe U
pa3IokKEHUEM I10 IEPBOMY CTOJIOILY.

1 0 -1 2
0 2 1 -1
11 -1 1
11 -2 1
3ayanue Ne4. J{ns naHHOM MaTpuLbl HalTH 0OpaTHyI0 MaTpuily. CaenaTh MPOBEPKY.
1 0 2
1 1 0]
-1 2 3

3ananue NoS. Pemuts maTpudHoe ypaBHeHue AXB=C (naiitu X). Caenats IpoBepKy.

a1 2);3: 3 4);(3:( 0 4
2 1 2 3 -9 3
3ananue No6. HaiitTi paHr MaTpHIlbI.
1 -1 2 3 7
0 5 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Ne 1, yacthb 2
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3aganue Nel. Pemmuts cuctemy merogom Kpamepa. Caenarb npoBepKy.
X +4x,—x;=-2
2x,+2x,+3x,=7.
3x,+6x,—2x,=1

3aganue No2. Pemuth cuctemy u3 Nel MeTo10M 00paTHON MaTPHIIBL.

3ananue No3. Pemuts cuctemy u3 Nel metonom ["aycca.

3aganue No4. PemuTh HEOTHOPOIHYIO cucTeMy MeToioM ["aycca. Halitu oOiee pemienue u
YacTHOE pelICHHUE.

X, +Xx,+2x,+3x,=5
3x,+2x,—4x,-2x,=1
S5x,+4x,+4x,=11
3aganue NeS. Pemuthb otHOpoHYIO cucteMy MeToaoM [aycca. Haiitu oOmiee pemenune u @CP.
2x,+6x,-9x,-9x,=0
4x,—5x,+x,=0
3x,+3x,-7x,—4x,=0"
X; —3X,+2x,+5x,=0
PI'P Nel, yactp 3
3ananue Nel. [Tokasarb, 4TO BEKTOpPHI M ,N, p 00pa3yroT 6a3uc B MPOCTPAHCTBE U PA3TIOKUTh
BekTOp @ 0 3TOMY Gasucy: m=(1,-1,2|,i=(2,0,3),p=(-2,-1,1|,a=(5,-4,13).
3amanme Ne2. JlaHBI BEKTOPBI M U f1. BBIACHUTH — KOJUIMHEAPHHI JIM BEKTOPHI d U b.
m=(28,-8,8),i=(-21,6,-6),a=2m+n,b=2n-m.
— a
3amanue Ne3. Havitu |CI , €CIu ‘ﬁ’l‘:6\/§, ﬁ|:2,(r_n,n):135°,a:6ﬁ—ﬁl.
Bamanme Ned. Jlan A ABC. Haittu « B, ecmn A(1;-1;2|,B(3;3;2],C(7;1;2].
3amanue NoS5. Tlpu Kakux 'x° BEKTOpbl d U b meprieHIuKyIspHbBI?
a=[x;1;-4),b=(x-3;12;x].
3amanue Ne6. Haiitr ruioma/ips napauiesiorpaMmma, HOCTPOCHHOTO Ha BEKTOpax d u b.

m|=12,

a
a=2m-5,b=m+, ﬁ|:3,(ﬁ1,n):%.
3aganue No7. Haittu miomans tpeyronsauka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3aganue Ne8. JlaHbI BEKTOPHI d,b,C. BBIACHUTB — KOMIUTAHAPHEI JIM BEKTOPHI. ECITH BEKTOPHI
He KOMIUIAHAPHBI, TO HAaliTH 00BbeM Mapajiesenumne/a, HoCTPOeHHOro Ha BeKTopax d,b,c n
OTIPEETUTh — KaKyl0 TPOUKY OHH 00pa3yroT.
all;-1;5),b(2;4;-2],¢(3;0;1).
Ilo unTerpasam
HeonpeneneHHbI HHTETPAJ
HajiTu unTerpaisi.
dv Sx+1 cos| 2- 5x]
dx AN

r/tgx +3 dr sin2x v { f— ‘"—
1.9 cos’x 2. vrrr-.a" v 30 “2xlnx 4. N +2x+7 s 0 v 6.

(L

‘xw.a": Indv+41
10. * 2x 11.

[1- 3x) cos Sy . Ftrvtgiﬁraﬂr g [e cosSudy 9 | Inl 431 dv
[2- o n vy

. [ . "ll' i T oye S ll' . — R T .
F_.l.. +3v- 103 dv F-_'L_Hjtl —l f..\_i - 3l cos—dy s f.J'_— Sxlsin wdy

12. 13. ° = 14. *
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9l siny+cosx)

Lo . Welg2 X+ Ly {'\.ll - -4y +13 ll:*.':'t'
6 foe- 1 In U= ey I o 13, leosi-sinl 19 " xlx=x-2)
S - o +Tv- 4 2T+ 2+l Iy
- v ) ) — L . . . .. o
AT D+l +x0+2 [fin” 2xcos” 2xdy [fin= xeos” 3
20. 21. 22. 4 23.
r dv

-

- — = -:'J.I:'I.' :".I:'I.'
[4- )3+ 55 {m -5

OnpenesieHHbIH MHTErPaJ
1. Haiitu muiomans Gurypsl, orpaHideHHON rpadukaMu QyHKIUI.

J.': v

24.

2. Haiitu miomanas Gurypsl, OrpaHu4eHHON JIMHUSAMU, 33JJaHHBIMU YPaBHEHUSIMH B MOJISIPHBIX

KOOpPJIHMHATAX.
3. Haiitu o6bem Tena, 06pazoBaHHOTrO BpamieHueM Guryp. J[jis HeYeTHbIX BApUAHTOB —
OTHOCHUTENBHO ocH 0X, JIJIsl YeTHBIX BAPUAHTOB — OTHOCUTENIBHO ocH Oy .
4. BpruuciauTh JUIMHBI YT KPUBBIX:
a) 3a/laHHBIX YPAaBHEHUSMU B IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT;
0) 3aJaHHBIX YPaBHEHUSIMU B MOJIIPHBIX KOOPAMHATAX — JIJIsl YETHBIX BAPUAHTOB,
YpaBHEHHUSMH B TapaMeTPHUYECKON (hopMe — JIJIsl HEUETHBIX BAPHAHTOB.

5. BeruuciauTh mionaan moBEpXHOCTH, 00pa30BaHHOM MPH BpallleHUH BOKPYT ock 0X KPUBOM.

6. Beraucianth HECOOCTBEHHBIC HHTETPAJIbl MIIH YCTAHOBUTH UX PACXOJIUMOCTD.
VYcnoBus 3amay

1) y=x°/2, y:1/(1+x2) 2) r=sin’¢ 3) x*=2y,y=|x|

4a) y=¢*, 0<x<In5 46) r=3(1-sing| -mn/2<p<-m/6
© 1

5) y=1/x,3<x<4 6) ‘[dx fxlnzxdx

L 2x—1VE-1" %

I1o 00bIkKHOBeHHBIM 1M PepeHIHAIBLHBIM YPABHEHUAM
1. HapucoBaTh HHTErpabHyIO KPUBYIO YPABHEHUS y =X’ — y, MPOXOMIALIYIO
yepe3 Touky M(2;3/2).Pemuth ypaBHEHHE METOIOM U30KJIHH.
PemuThb ypaBHEHUS:
. \/4+y2dx - ydy=x"ydy,
dy _y",8y
3. 2—==<>+—48,

[\

dx x> «x
4 dy _3x+2y+1
T dx x+1

5. xe” dx+|x*ye” +tgy|dy=0.
Pemmmts 3aaun Ko a1t ypaBHEHUM:
dy _2 _3y

6' dX x3 X’ y(l)zla
7. 4y'+x’ y=|x>+8le ¥y ylo]=1.
v 1
8. Pemmuth ypaBHEHUE: X'y +xy :ﬁ'
" T ,
9. Pemmts 3amauy Komm: y :18sin3ycosy, Y(1]=5, y(1)=3-
Pemntes ypaBHeHus:
10 _y””+ym:X,
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11. y '+5y +7y +3y=[16x+20]¢",
12. y +25y=2cos5x —sin5 x+e’",

v 1
13. y —3y +2y=m.

14. Pemmts kpaeByro 3ajauy: y +2 y+5y=-3sin2x, y|0/=1, y|=|=0.

8
15. Haiiti coGCTBEHHBIE 3HAUEHHS AM COOCTBEHHbIE (DYHKIMH ) 3a/Ia4H:
y +Xy=0, yl0}=0, ylbl=ylbl
PemuTe ypaBHeHUS:
16. x’y +2xy -6y=xlnx,
17. _y”—xy'—4‘y:().
Pemmts cucrembl ypaBHEHUM:
18. {xzzv+5xz+4y:0, 19. {zvzy—z, 20.{y'=4y—32+sinx,

ITo Teopun BeposiTHOCTEH

1. V¥ cOopumka umerorcst 10 geraneil, Majgo OTIMYAIOLIMXCS [0 BHEIIHeMY BuIy. M3 HUX 6
neranei mepBoro copta, a 4 — BToporo. KakoBa BEpOSTHOCTb TOIO, YTO CpPEAM B3ATHIX
Hayaady 5 meraneit 3 okaxyTcsl mepBoro copra’?

2. B ypHe 7 yepHbIX mIapoOB U 5 KENThIX 1apoB. HallTu BEPOATHOCTH TOTO, YTO CpEaU HayAady
W3BJICUCHHBIX 4-X IIAPOB OKAXKETCs O0see 2-X JKEThIX.

3. BeposTHOCTh OTKa3a KaXIOT0 M3 HE3aBUCHUMO pPAOOTAIOMIMX 3JIEMEHTOB 3JIEKTPHUECKON
rieru paBaa P=0,05. Haiitu BeposITHOCTh 0€30TKa3HOH padOTHI SJIEKTPHUSCKOH TICTIH.

l_

||
| I

| ] I
1 [ 1

4. Ha nByx craHkax o0pa0aThIBAIOTCS OJHOTUITHBIE JeTali. BeposSTHOCTh M3roTOBIEHUS CTAHAAPTHOMN
JeTany Ajs nepBoro cranka pasHa 0,96, a mis Broporo cranka - 0,92. Jleranu CKIIagpIBaloTCs B OJ1-
HOM MeCTe, TPUYEM IMePBbIii CTAHOK M3TrOTAaBIMBacT B 1,5 paza MeHbIIe JeTalieid, ueM BTopoit. Haltu
BEPOATHOCTH TOI'0, YTO B3ATad HayJady JA€Tallb OKaXXCTCs HeCTaHJIapTHOfI.

5. BeposTHOCTH TOTO, YTO Hayjady B3dTas OeTalb W3 MapTUW cTaHnapTHa, paBHa 0,92. Haiftu
BEPOSATHOCTh TOTO, YTO CpPEAW B3STHIX HayjAady IIECTH JeTaleil He MeHee IBYX OKaXyTCs
HECTaHAaPTHBIMU.

6. BepositHOCTh 0€30TKa3HOM paboThl Kaxaoro u3 700 He3aBUCUMO pabOTAIONMIUX SJIEMEHTOB
HEKoToporo ycrpoiictsa pasHa 0,85. Haiitu BepOSATHOCTH TOr0, YTO BBIMAYT U3 cTpos OoT 80
10 120 sanemenToB; poBHO 100 351€MEHTOB.

7. YCTpOWCTBO COCTOMT U3 4-X 3JEMEHTOB, pPa0OTAIOMIMX HE3aBHUCUMO Jpyr OT Jpyra.
BeposiTHOCTh HazmexHOW pabOThl KaXkJIOro 3JeMeHTa B OJHOM HchbITaHuu paBHa 0,9.
CocTaBUTh 3aKOH paclpeleleHusi JUCKPETHOM ciydyalHOW BedauuuHbl X - 4ucia
OTKa3aBIIIMX JIEMEHTOB B OJTHOM OIIBITE.

8. HezaBucumsie ciydaiiHble BeMUYUHBL X U Y 3a/1aHbl psiAaMu pacrpeesieHHs.

2 |15 2‘3 1500 ] 2

X Y

0,1 0,3 | 0,2

‘ 0,3

\ "

P p
HaiiTi cpeaHee KBaapaTHIECKOE OTKJIOHEHUE BEJIMYUHBI Z=2 X —3Y.

9. VYcrpoiicTBO cocToUT M3 4-X HE3aBUCUMO pPAaOOTAIOUIMX OJHOTUIIHBIX 3JIEMEHTOB.
BeposTHOCTD Hazie:)kHOU pabOThI KaXkaoro 3nementa pasHa 0,995. Haiitu BeposTHOCTB TOTO,
4T0 pabOTaIOT HE MEHEE TPEX IEMEHTOB.
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10. Cnyuaiinas BenuuuHa X 3ajaHa IJIOTHOCTBIO BEPOSTHOCTEH:

flx|=0mpux<0, {a(x2+2x)np1/1 0<x<l1,
Haiitu xos¢p¢unment "a", uHTErpanbHyr0 (QyHKIHUIO pacrpeneieHus
F(x), M(X), D(X) u BepositHOCTb TIontaianusi X B uHTepBai (0,2; 0,8).

11. Ha cranke u3roraBiuBaetcs AeTayib. Ee anuuHa X - ciydaiiHas BeJIMUMHA, pacipeiesieHHas

110 HOPMaJIBLHOMY 3aKOHY ¢ napamerpamu: a=20 cm, 0=1,1 cMm. HaiiTu BepoSATHOCTH TOTO, UTO
JUIMHA JIeTalnu 3akitoueHa mexay 19 cm u 21,1 cm. Kakoe oTkiIoHEeHHE IMHBI JeTalld OT d
MOXXHO TapaHTHpoBaTh ¢ BeposTHOocThO 0,9; 0,997 B kakux mpenenax OyAyT JeKaTh
MPaKTUYECKU BCE pa3Mepbl AeTaiien ?

ITo MaTeMaTHYECKON CTATUCTHKE

Jlnia kaxxaoro BapuaHTa TpedyeTcsi:
[IpencraBuTh OIBITHBIE AAHHBIE B CIPYNITUPOBAHHOM BHJE, pa30MB Ha k PaBHOOTCTOSIIMX
YaCTUYHBIX MHTEPBAJIOB.
Haiitu smnupuueckyto QyHKIMIO pacripeieNeHus 1 MOCTPOUTh ee Tpaduk.
[TocTpouTh MOJIUIOH U TUCTOTPAMMY OTHOCHTENBHBIX 4aCTOT.
Bbruucnuth METOJIOM MPOU3BENEHUI YUCIOBbIE XapaKTEPUCTHUKH BBIOOPKU: BHIOOPOUYHYIO
CPEIHIO, BBIOOPOYHYIO U UCHPABIEHHYIO  JTUCIEpPCHUH, BBIOOPOYHOE cpenHee
KBaJIpaTHUECKOE OTKIOHEHUE, KO3PPUITMEHTH aCHMMETPHH H JKCIlecca.
HaiiTn ToueuHble OLIEHKHM MapaMeTpoOB HOPMAJIBLHOTO 3aKOHA paclpeiesieHus U MIOTHOCTh
BEpOSITHOCTEH f{x).
[IpoBeputh, cormacyercs Jid NMpUHUMaeMas TUIIOT€3a O HOPMAJIbHOM pachpeiesieHuu
TCHEPaJbHONH  COBOKYIHOCTH C SMIIMPUYECKHM pAacIlpelieIeHUeM BBIOOPKH, HCHOJb3YS
kputepuu [Tupcona u Konmmoropora (npu ypoasix 3Haunmoctu 0,05; 0,01).
Halitn uHTEpBaJIbHBIE OLIEHKHU ITapaMETPOB HOPMAJIBHOIO 3aKOHA PacIpelNeICHUs], IPUHSB
JIOBEPUTENbHYIO BeposATHOCTh Y = 0,95 u 0,99.
3amanue
Pesynbrarhl peructpanuu cpeaHeil dKCIUTyaTallMOHHOW CKOPOCTH JBMKEHHUS aBTOOYCOB

Ha MEXKIYTOPOJIHBIX MapIIPyTax MPEACTABICHBI B BUJIE BAPHALIMOHHOTO Psijia B TAOJIUIIE

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 40,1 423 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 442 51,0

Kpurepuu ouenku:
- OLICHKAa «3a4TE€HO» BBICTABIIAECTCA CTYJICHTY, €CJIM OH PEryJSIPHO B TECUCHUE
ceMecTpa MPEACTABIUI PEMIEHUS 3a/1a4, BBIIOJIHUI MOJHOCTBIO BCE 3aaHUS U UX
3alIUTUJI, OTBETUB Ha BOIMPOCHI MTPEIO/IaBaTENs;
- OLICHKA «HE 3a4TEHO» BBICTABIISIETCS CTYJEHTY, €CJIM OH HEPETYJSIPHO B TEUEHUE
ceMecTpa MPEACTaBIT PELIEHUS 3aJa4, BBINOJHWI 3aJlaHHs] HE MOJIHOCTBIO WU
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BOOOIIIE HE TMpeACTaBisuT PabOThI Ha TPOBEPKY, JOMYCKAET CYIIECTBEHHBIC
HETOYHOCTH B OTBETAX HA BOIPOCHI MPENOAABATEIS.
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