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HacnopT KOMILICKTA KOHTPOJ/IbHO-OIICHOYHBIX CPEACTB

1.1. OOGaacTh NpUMEHEHUs] KOHTPOJIbHO-O0LEHOYHBIX MATEPHAJIOB

PesynpTaTrom ocBOeHHUs muCHUIUIMHBI Matematuka siBisiercst (OpMUpOBaHUE
3HAaHUH, yMEHUH, OOIEKyIbTYPHBIX U MPO(HECCHOHATBHBIX KOMIIETCHIIUHA.

@opMOl MPOMEXKYTOYHOM aTTeCTallMyd MO JUCUUIUIMHE SIBISET — AuddepeH-
MPOBaHHBIN 3aueT (3 cemecTp).

Bunbl npoBefeHUsl TEKyIIEro KOHTPOJISA: MUChMEHHBIN, YCTHBIM, KOMOMHUPO-
BaHHBIN OIPOC.

1.2. TpeGoBaHus K pe3yibTaTaM OCBOCHHS Y4eOHOI JUCUMIJIMHBI.

B pesynbTaTe ocBOoeHMS y4EeOHOU TUCIUTUIMHBI CTYACHT JIOJKEH

yMeTh:

VY1 - ucnonp30BaTh METO/IbI JIMHEHHOM anreOph;

VY2 - pematb OCHOBHBIE NPUKIIAIHBIE 3aa4H YUCIECHHBIMA METOJAMU;

VY3 - npuMeHATh MaTeMaTUYECKHUE METOIbI I PeleHus: IPpOo(heCcCUOHATBLHBIX
3az1adg;

3HATH:

31 - OCHOBHBIE NOHSATHS U METO/bI OCHOB JIMHEHMHOW anreOpsbl, JUCKPETHON Ma-
TEMATUKHA, MATEMAaTUYECKOTO aHAIN3a, TEOPUU BEPOSTHOCTEN U MATEMATUYECKOU
CTaTUCTHKU;

32 - OCHOBHBIE YHCIIEHHBIE METO/IbI PEUIEHUS MMPUKIAJHBIX 3a/1a4

1.3. Komnerenuuu

B pesynprare  OCBOGHMS IUCHMIUIMHBI y OOydYaroImmxcs (QOpMHUPYIOTCS
00IIEeKyIbTypHBIE B TPOGECCHOHATHHBIC KOMIIETEHIIUM:
OK 01. [TonuMath CyIIHOCTh U COLMATBHYIO 3HAUMMOCTh CBOEH Oyayriei mpodec-
CHUH, IIPOSIBIIATH K HEH YCTOMYMBBIN MHTEPEC.
OK 02. Opranu3oBbIiBaTh COOCTBEHHYIO JCSITEIBHOCTh, BEIOMPATH TUITOBBIE METOIBI
U CIIOCOOBI BBIMOJTHEHUS MPO(eCcCHOHANBHBIX 3a7a4, OLIEHUBATh UX A3()PEKTUBHOCTH

N Ka4€CTBO.
2. Moaeiu KOHTPOJIMPYEMBbIX KOMIIETEeHIM I
Tab6auua 2.1. Mogeau KOHTPOJHPYEMBbIX KOMIIETEeHIH i

Komnerenuuu, popmupyemsie B TpeOoBanus 1

npouecce u3y4eHusi AUCHUIIMHBI OCBOCHMSA THCHHUILIHHBI
OK 01 . [foHumaTh CymHOCTb U CO- | 3HATH:
UAIbHYI0 3HAaYUMOCTh cBoed Oynay- | 31 - OCHOBHbIE MOHATUS U METOJbl OCHOB JIMHEIHON aj-
mel mnpodeccur, NPOsBIATH K HEH | reOpbl, AUCKPETHOM MaTeMaTHKH, MaTEMaTHYECKOro aHa-
YCTOMYHMBBIN HHTEPEC. Jn3a, TEOPUHU BEPOATHOCTEH M MaTEMAaTHYECKOW CTaTH-
CTHKU;
YMmern:
V1 - ucnonp30BaTh METOABI IMHEHHOM anredpsl;
VY2 - pemaTb OCHOBHBIE IIPUKJIAHBIE 3aJa4H YMCICHHBI-
MU METOJaMH;
VY3 - npUMEHATh MaTEMaTUYECKUE METOIbI ISl PEIICHUS
npodeccuoHABHBIX 331a4;




OK 02. OpranuzoBbiBaTh COOCTBEH-
HYIO JICATEIBHOCTh, BBHIOMPATh THIIO-
BBIC METOIbBI U CIIOCOOBI BBIIOJIHEHUS
npopEeCCUOHATBHBIX  3a/1a4y, OICHH-
BaTh WX () (HEKTUBHOCTH M KAYECTBO.

3HaTh:

31 - OCHOBHBIC MOHATHUS U METOALI OCHOB JIMHEHHOH a-
reOpbl, AMCKPETHON MaTeMaTUKH, MATEMaTHIECKOTO aHa-
Jn3a, TEOPUU BEPOSTHOCTEH M MATEeMAaTUYECKOW CTaTH-
CTHKW;

32 - OCHOBHBIE YHCIICHHBIE METO/Ibl PEIICHUSI PUKIIA]I-
HBIX 32744,

YMmeTh:

V1 - ucroab30BaTh METOIBI IUHEHHOMN anreOpsl;

V2 - pemaTh OCHOBHbBIE TPUKJIAAHBIC 3a/1a41 YUCIICHHBI-
MM METOJIaMHU;

V3 - npuMeHATh MaTeMaTHUYECKUE METOMbI JJI PEIICHUS
npoeCCHOHANIBHBIX 3a/a4;




2.2. KOHTPOJIb ¥ OLIeHKAa 0CBOEHHsI TUCHHUILIMHBI 10 pa3aeaaM (TeMaMm)

JJIeMEeHT JUCHHUIIINHBI

Texkymas arrecranus
(TeKYyHIUil KOHTPOJIb YCIIeBA€MOCTH)

HanmenoBanue oie-
HOYHOI'0 CpPeCTBA

Pe3yabTaThl 0OcBOeHHs (3HAHUS,
YMEHUSs1, KOMIIETeHIHH)

BBenenne HC OK1,0K2,V¥1,V¥2,V3,31, 32;
Paznen 1. KoMmiuiekcHble yucia
Tema 1.1 Pemenue cucrem ypapuenmii I'aycca HC; 113; BCP OK1,0K2,V1,V2,V3,31, 32;
Tema 1.2 OcHoBHbBIE (OPMBI KOMILIEKCHBIX YHCeJ HC OK1,0K2,V¥1,VY2, V3,31, 32;
Tema 1.3 JeiicTBUS HAJl KOMILVIEKCHBIMHU YHCJIAMH B pa3HbIX opmax HC,; 113; BCP OK1,0K2,V¥1,V¥2,V3, 31, 32;
Pa3nes 2. OcHOBBI JTHCKPETHOM MAaTeMATHKH
Tema 2.1 OCHOBBI TEOPUH MHOKECTB HC,; I13; BCP OK1,0K2,V¥1,V¥2,V3,31,32;
Tema 2.2 OcHoBbI Teopun rpagos HC; 113 OK1, OK2, V1, V2, V3,31, 32;
Pasznen 3 OCHOBBI MATEMATHYECKOI0 AaHAJIHN3A HC; I13; BCP
Tema 3.1 JAnddepennuaibHOe M HHTErpajibHOE HCHYUCICHUE HC,; I13; BCP OK1,0K2,V¥1,V¥2,V3, 31, 32;
Tema 3.2 O0ObIKHOBeHHBIE U PepeHINATbHbIC YPABHECHHSA HC; 113 OK1, OK2, V1, ¥2, V3,31, 32;
Tema 3.3 JuddepeHnmaibubie ypaBHEHHsI B YACTHBIX MPOU3BOIHBIX HC OK1, OK2, V1, V2, V3, 31, 32;
Tema 3.4 Paabl HC; 113 OK1, OK2, V1, V2, V3,31, 32;
Pa3znen 4. DiieMeHTHI TEOPUY BEPOSATHOCTH M MATEMATHYECKOM CTATUCTHKHU
Tema 4.1 BepositHocTb. Teopembl ciioskeHusi 1 yMHO:xkeHusi BepositHo- | HC; I13 OK1,0K2,V¥1,V¥2,V3,31,32;
cTei
Tema 4.2 CayuaiiHasi BeJIMUMHA, ee QYHKUMS pacnpeieaeHus HC; I13 OK1,0K2,V¥1,V2,V3, 31, 32;
Tema 4.3 MaremaTu4eckoe 0:XUJAaHHMe W Aucnepcus ciaydaiinoil seau- | HC; 113 OKl1, OK2, V1, V2, V3,31, 32;
YHHBI
Pa3nena 5. OcHOBHEBIE YHCJIEHHBIE METOALI
Tema 5.1 YucjieHHOe HHTETPUPOBAHNE HC; 113 OK1,0K2,V1,V¥2,V¥3,31, 32;
Tema 5.2 Yucaennoe tudpdepeHunpoBaHue HC; 113 OK1, OK2, V1, V2, V3,31, 32;

HpOMe)KyTO‘lHaH aTrrecranus 1mo JMCUUIJINHE

Dx3ameH (3 cemecTp)

Ipunsmole cokpawenus, 3 — 3auem, , 3 — akzamern , HC — nakonumenvnas cucmema oyenusanus, P3 — pewenue 3aoau, IIP — nposepounas paboma,
IIP-npaxmuuyeckoe paboma; BCP — vinoninenue HeayOumopHoU camocmosmenvHol pabomul (Oomauinue pabomsl u opyeue 8udvl pabom uiu 3a0a-
Huti). /[ns pe3ynbmamos 0ce0eHuUs YKa3vl8aom moibko KOObl 3HAHUL, YMEeHUll U KOMNemeHYutl




3. OneHka ocBOCHHMS Y4eOHOW JUCIUIIMHBI
3.1. Tekyuias aTTecTalus CTYAEHTOB.

Kpurepun oueHku

«OTJIMYHO» - CTYJACHT TIIOJJHO pPacKpbUl COJAEpXKaHWE MaTepuasia B  oObeMme,
MPEAYCMOTPEHHOM TPOrPaMMOM M YUYEOHUKOM, M3JIOKWI MaTepHal TPaMOTHBIM SI3bIKOM B
OTIPEJICJICHHON  JIOTMYECKOW  IOCJIEIOBATCILHOCTH, TOYHO HCIIONB3ys MaTEMaTHYECKYIO
TEPMUHOJIOTUI0O U CHMBOJIMKY; TIPaBWJIBHO BBIMOJIHWJI PUCYHKH, YEPTEXH, Tpadukw,
CONyTCTBYIOIIME OTBETY; IMOKa3aJl YMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE TOJIOKECHUS
KOHKpCTHI)IMI/I HpI/IMCpaMI/I, HpI/IMCHSITB nXxX B HOBOfI chyaum/I HpI/I BBIITOJIHCHUN npaKanecxoro
3a/laHusl; TPOJAEMOHCTPUPOBAN CPOPMHUPOBAHHOCTh M YCTOWYHMBOCTh HCIONB3YyEMBIX MPH
0TpabOTKE YMEHMI 1 HAaBBIKOB, YCBOCHHUE PAHEE N3YUYEHHBIX COMYTCTBYIOIIUX BOIIPOCOB;

OTBEYAJI CaMOCTOSATEIILHO 0€3 HaBOJAIIUX BOIPOCOB yuuTedss. Bo3MOXKHBI OJHA - JBE
HCTOYHOCTHU HpI/I OCBCIICHHNU BTOpOCTGHeHHI)IX BOHpOCOB WJIN B BBIKJIAJKax, KOTOpBIC CTy,I[GHT
JIETKO MCHPABUII 110 3aMEYaHUIO MPEToJaBaTes

«XOpOIlIO» - OTBECT YI[OBJ'ICTBOI)SIGT B OCHOBHOM Tpe6OBaHI/I$IM Ha OIICHKy «5)), HO HpI/I TOM
UMEeT OJMH M3 HEJIOCTATKOB: B M3JIOKEHHH OMYIIECHbI HEOOJbIINe MpoOebl, HE UCKA3HBIINE
MaTeMaTUYeCKOe COJEep)KaHHe OTBETA; JOMYIICHBl OAWH — JIBa HEAOYeTa IPH OCBEIICHUU
OCHOBHOT'O COJIEp’KaHMsI OTBETA, HMCIPABJICHHbIE IO 3aMEYAHMIO MPENoJaBaTess; AOIMYIICHBI
ommOKka Wi Ooyiee ABYX HEJAOYETOB IPH OCBEIICHUHM BTOPOCTEMEHHBIX BOIMPOCOB WJIH B
BBIKJIaIKax

«Yy/JI0BJIETBOPUTEJILHO» - HEMOJIHO WM HEMOCIEIOBATEIFHO PACKPBITO COACPKAHHE
MaTepuaiga, HO IIOKa3aHO oOOlee MOHMMAaHHWE BOIPOCAa M MPOJEMOHCTPUPOBAHBI YMEHUS,
OOCTATOYHBIC HJIA I[&J]BH@ﬁIHGFO YCBOCHI/IH HpOFpaMMHOFO; NMCIINCH 3any21HGHI/I$I NI
JOTYIICHBI OIKUOKY B OTPECIICHUH MOHATHH, UCTIOIh30BAaHUN MAaTEMATHUECKONH TEPMHUHOIOTHH,
qepTe>Kax, BBIKJIaJIKaX, I/ICHpaBJ'IeHHI)IG TII0CJIC HECKOJIBKNX HABOJSAIINX BOHpOCOB

«HEYHOBJICTBOPUTEIbHO» - CTaBUTCS, KOIJa Yy CTYJIEHTa HMEIOTCS OTACNbHbIC
MpeCTaBIeHHs 00 M3yUYeHHOM MaTepuase, HO BCE e OOJIbIlast 4acTh MaTepraia He yCBOSHa

3.2. CamocTosiTejibHasi padoTa

Kpurtepuu ouenku

«OTJIMYHO»- 33J]JaHUE BBHITIOJIHEHO B MOJIHOM 00béMe Ha 100%, MaTepuan MOJIHOCTBHIO CO-
OTBETCTBYET TE€ME, U3JIOKEHNE YETKOE, OTBETHI HAa BOMPOCHI CUEPITBIBAIOIIHE.

«XOpoLIo»- 3a7aHue BBINOTHEHO Ha 70%, M3MI0KEHHE HETOYHOE, CTYJEHT 3aTpyIHSETCS
IIPU OTBETaX Ha BOIIPOCHI.

«YAOBJICTBOPUTEJIbHO»- 33JjaHUE BBINOIHEHO Ha 40-50%, n3nokeHne Matepuasna BbI3bl-
BaeT 3aTPyJHEHHUE, OTBETHI Ha BOIPOCHI 3aTPYJHEHHBIE WIIH OTCYTCTBYIOT.

«HeY/0BJIETBOPUTEJILHO»- 33/IaHUE HE BBIIIOJHEHO B IIOJIHOM 00BEME.

3.3. [IpakTnyeckune 3aHATHS

Kpurtepun onenkn

«OTJHYHO» - pab0Ta BBINOJIHEHA OJHOCTHIO; B IOTHYECKUX PACCYKICHUSAX U 000CHOBa-
HUU pelIeHHs HeT IpoOesioB 1 oMIMOO0K; B PEIIEHUU HET MaTEMaTHUYECKUX OLIHOOK (BO3MOKHA
0JIHa HETOYHOCTh, OMMCKA, HE SIBIISIFOIIASICS CTIEACTBUEM HE3HAHUS WM HEMTOHUMAaHUS yIeOHOTO
Martepuaa)

«xopouo» - paboTa BBIOIHEHA MOJHOCTHIO0, HO 0OOCHOBAHHMS IIATOB PEIICHUS HEI0CTa-
TOYHBI (€CJIM YMEHHE 000CHOBBIBATh PACCYKICHUS HE SIBISUIOCH CTIeUaIbHBIM O0BEKTOM IPO-
BEPKH); IOMYIIIEHa OJHA OIIMOKA WM J[Ba-TPU HEAOYETa B BHIKIIAJAKAX, PUCYHKAX, YEPTEkKaX WIH
rpadukax (eciu 3TH BUJIbI paOOTHI HE SBIISLTUCH CIIEIIMAIEHBIM 00BEKTOM ITPOBEPKH)

«YAOBJIETBOPUTEJIbHO) - IOMYIICHBI O0JIee OHON OMTMOKY WK O0Jiee IBYX-TPeX Hello-
YEeTOB B BBIKJIA/IKaX, YepTEeKax WK rpaduKax, HO yyalluics BiIajaeeT o0s3aTeIbHbIMU YMEHUSIMU
110 IIPOBEPSIEMOM TEME

«HeyI0BJIeTBOPUTEIbHO) - JIOMYIIEHBI CYIIEeCTBEHHBIE OINOKH, TOKa3aBIUINe, YTO yua-
HIMIACS HE BIaieeT 00s3aTeIbHBIMUA YMEHHUSIMHE 110 TaHHOW TeMe B TIOJTHOM Mepe.

3.4. IpomeskyTOUHAS aTTeCTAIMS CTY/€HTOB
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COTJMYIHO» - CTaBUTCA IIPU NPABUIIBHOM PCIICHUM 3a71a4 U IMMPABUIIBHOM OTBETC HA ABa BO-
IpOCa U3 pa3HBIX Pa3/IesioB, a TaK e IPU OTBETE Ha IOTIOJHHUTEIBHBIC BOPOCHL;

«XOopouro» - CTaBUTCA IMPU NIPABUIJIIBHOM PCHICHHHW 3ada4 U IMPaBUJIIBHOM OTBCTC Ha [Ba BO-
npoca 0e3 JOMOTHUTEIBHBIX BOIIPOCOB;

«YIOBJIETBOPUTEJIBHO)» - CTABUTCS TIPH MPABIJIBHOM OTBETE HA BOIPOC M MPABUIBHOM pe-
IICHUH 3a1a4H;

«HEYOBJIETBOPHUTEIBLHO»- IIPU MPABHIBHOM PEUICHHU 3aa4d U OTCYTCTBHU OTBETa Ha
BOIIPOCHI.

4. Texkyuiasi aTTecTanus CTY/IeHTOB.

Tekymas arrectanusi Mo y4eOHOW AMCHUIUIMHE «MaTemaTuka» MpOBOAUTCA B ¢dopme
KOHTPOJIbHBIX MEPONPUATHH (YcmHblil onpoc, KOHMpoabHble pabomul U np.), OLICHUBaHUE (PAKTU-
YECKUX PEe3yJIbTaTOB O0YUYEHHS CTYJAEHTOB OCYIIECTBISETCS MPENnoiaBaTeIeM.

OObexTamMH OLICHUBAHUS BBICTYIIAIOT:

- ydyeOHasi IUCLUUIUIMHA (AKTUBHOCTb Ha 3aHATHUAX, CBOEBPEMEHHOCTh BBINOJIHEHMSI pa3iny-
HBIX BUJIOB 3aJIaHUH, I0CEIIAaEMOCTh BCEX BUJIOB 3aHATHH 110 aTTECTYEMOM TUCLUIUIHHE);

- CTENIEHb YCBOCHUS TEOPETUYECKUX 3HAHUII;

- YPOBEHB OBJIAJICHUS MPAKTUYECKHUMH YMEHHUSIMU U HaBBIKAMHU 110 BCEM BHJIaM y4eOHOM pa-
OOTEI;

- pe3yNbTaThl CAMOCTOSATEIBHON pabOTHI.

AKTHBHOCTB CTYJICHTa Ha 3aHATHUSX OLIEHUBAETCS HA OCHOBE BBINIOJHEHHBIX CTYJEHTOM paboT U
3aJlaHui, MPEAYCMOTPEHHBIX TaHHOUW pabodei mporpaMMoi y4eOHON TUCIUTIINHEI.

4.1. 3aganus Ui TeKyllel aTTecTalum.
Pa3znea 1. KommiekcHbIe 4ucaIa
Tema 1.1 Pemienne cucrem ypasuenuii I'aycca.
1. Pemenue cucreM TMHEHHBIX ypaBHEeHUH MeToa0M ["aycca.
2. MaTpuIlsl ¥ onpeAeuTeNd. DIEeMEHTApHBIC TPEOOPa30BAHUS MATPHIIBI
3.Pemenne cuctem TMHEHHBIX ypaBHEHUH 1o ¢popmyinam Kpamepa.
4.Matpuiisl ¥ ONpeneauTenu. JIeMEHTapHble IPe0Opa30BaHUs MaTPHUIIBL.
5.Pemenuie cucteM JIMHEHHBIX YpaBHEHUI MAaTPUUHBIM cIOcOO0OM (MeTo1 00paTHON MaTpHUIIbI)
6.IIpuMeHeHne pa3InyHbIX METOJO0B PEIICHUsI CUCTEM JIMHEHHBIX ypaBHEHUH B 3a/1auax B o0Ja-
CTH MPO(PEeCCUOHANBHOMN AeITeTbHOCTH

Tema 1.2 OcnoBHbIe GOPMBI KOMILIEKCHBIX YHCEJ
Bomnpocsl 1151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

. Anrebpanyeckas (opMa KOMIUIEKCHOTO YHCIia

. TpuronomeTpudeckas popma KOMIUIEKCHOTO YHUCIIa
. [lokazarenpHast popmMa KOMILIEKCHOTO YKcia

. MotyJ1b KOMIUIEKCHOTO YHCIIa

. Conpsi’KeHHbIE YKCIia

. ApryMeHT KOMIIJIEKCHOTO YHUCIIa

. CterieHb yucia i

. 'eomeTpruecknii CMbICI KOMIUIEKCHOTO YUCIIA

01NN W~

Tema 1.3 JleificTBHAA HaJ KOMILUIEKCHBIMH YHCJIAMH

Bomnpocs! 1J1s1 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. JleiicTBus HaJ KOMILJIEKCHBIMU YUCJIAMH B alre0pandeckoit popme

2. JleiicTBUS HaJ KOMIUIEKCHBIMH YHCIAMH B TPUTOHOMETPHUECKOH opme
3. JleficTBHsI HaJ KOMIUIEKCHBIMU YHCIIAMHU B TIOKa3aTENbHON (hopme

Pa3pnen 2. OCHOBBI JUCKPETHOM MaTeMAaTHKH
Tema 2.1 OcCHOBBI TEOPUHM MHOKECTB
Bomnpoce! 1J1s1 yCTHBIX (IHCbMEHHBIX) ONPOCOB:
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. [lonsiTHe MHOXECTBA

. [lonsiTvie moAMHOXKECTBA

. Onepanuu HaJ MHOXKECTBAMU

. 3aKOHBI aJIreOpbl MHOXKECTB

. Onpenenenne nuarpamm Benna-Ditnepa

. [lonsiTre nekapToBa MPOU3BENCHUS MHOKECTB
. [lonsiTie GMHAPHOTO OTHOILIEHUS

. IlonsiTHE OTHOLIEHNSI SKBUBAJIECHTHOCTH

Tema 2.2 OcHoBbI Teopun rpagos

Bomnpocs! 1J1s1 yCTHBIX (IHCBMEHHBIX) ONPOCOB:
. HeopuentupoBanHslii rpad

. U3omopduocTs aByx rpadon

. Crenenp BepIuHbI rpada

. CBs3HblIil rpad

. [Inockuii rpad

. DlinepoB UK B rpade

. lamunbpTOHOB 1IUKI B Tpade

. CnocoOslI 3aganus rpagos

. OpuentupoBaHHbIi rpad

0O DN W~

O 00 1N DN K W —

Pa3nes 3. OcHOBBI MAaTEeMATHYECKOI0 AHAIN3A

Tema 3.1 IndpepennuaibHOe M HHTETPAJIbHOE HCYUCICHHE
Bomnpoce! 1151 yCTHBIX (IHCbMEHHBIX) ONPOCOB:

. Ilpenen ¢pyHKuMU B TOUKE

. [Ipon3BogHas GyHKIMS B TOUKE

. OcHoBHbIE hopMyIbl U HepeHInPOBAHUS

. [Ipou3BoiHas CIOKHON QYHKIUU

. l'eomerpuueckuii u GU3NIECKUN CMBICT IPOU3BOJHOMN
. Heorpenenennslii mHTErpas

. Tabnuua uHTErpaIoB

. OnpeneneHHblil HTErpan

03N Nk~ W~

Tema 3.2 InddepenuuaibHble ypaBHEHHUA

Bomnpocs! 1/ yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. IuddepenunanbHoe ypaBHEHNE

2. Obuiee u yacTHOE pereHne JuQGepeHINaIbHOT0 YpaBHEHUS

3. AuddepennnanbHoe ypaBHEHHUE C pa3ICIISIOIMIUMUCS TIEPEMEHHBIMH
4. JIuneitHoe nu¢depeHnuanbHoe ypaBHeHue 1 nopsiaka

5. Ognopoanoe nuddepeHuanpHoe ypaBHeHne | mopsiaka

6. JIuneitnoe nuddepenranbHOe ypaBHEHUE 2 TTOpsIKa

Tema 3.3 InddepenunaibHble ypaBHEHHS B YACTHBIX MPOU3BOIHBIX

Bonpocsl 1J1s1 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. nddepenmanbHble ypaBHEHNS B YaCTHBIX IPOU3BOIHBIX.

2. [lpumenenne nudepeHnnaNbHBIX YPaBHEHUH B YACTHBIX MPOU3BOAHBIX IPU PEIICHUH TIPO-
(beccroHaIbHBIX 3a1a4

Tema 3.4 Pannl

Bomnpocek! 1J1s1 YCTHBIX (IHCbMEHHBIX) ONPOCOB:
1. Onpenenenue psna

2. YacTuuHbIe CyMMBI psifia

3. HeoOxoaumblii mpU3HAK CXOAMMOCTH psaa

4. JlocTaTouHbIE PU3HAKH CXOAUMOCTH Psia

5. 3HaKo4epeyoIuncs psag



6. AGCOJIIOTHAs ¥ YCIIOBHAS CXOJMMOCTD
7. CTenneHHOM psia

8. O0nacTh CXOIMMOCTH CTEIEHHOT'O Psijia
9. Pap Teiinopa u psg Maknopena

10. Pag @ypoe

Pazgen 4. DieMeHTHI TEOPHUH BEPOSITHOCTEH M MaTeMaTHYeCKOil CTATHCTHKH
Tema 4.1 BeposiTHOCTB. TeopeMbl cJ10:KeHUS M1 YMHOKEHUSI BepPOSITHOCTei
Bomnpocel 1J1s1 YCTHBIX (IHCbMEHHBIX) ONPOCOB:

1. Knaccugukarus codbrtuit

2. Kitaccnueckoe onpenesieHne BEpOSTHOCTH

3. Teopembl CIOKEHNSI U YMHOKEHUS BEPOSTHOCTEN

4. ®opMyiia OJHOM BEPOSITHOCTH

5. ®@opmyna baiieca

Tema 4.2 Cayuaiinas BeIH4nHA, ee PyHKIHUS pacnpeieieHust
Bomnpocsb! 1151 yCTHBIX (IMCbMEHHBIX) OIIPOCOB:

1. luckpeTHas ciyyaiiHas BeJIMYMHA

2. CocTaBUTh 3aKOH paCIpeeIICHHs CIIy4ailHOM BEJIMYMUHBI

3. ®dyuknus pacnpenenenus F(X), ee rpaduk.

Tema 4.3 MaTtemaTu4ueckoe 0KuAaHue U JUCIIEPCHs CIYy4YaHHON BeJNYMHbBI
Bomnpocs! 111 yCTHBIX (IMCbMEHHBIX) OIIPOCOB:

1. MaremaTtnueckoe 0KUIAHUE CIIyYaitHOW BEJIMYMHBI

2. ducnepcus, cpeHee KBaApaTHIECKOe OTKIIOHEHHUE

Pa3nes 5. OcHOBHbBIE YHC/IEHHbIE METOAbI

Tema 5.1 YncjieHHOe HHTerpupoBaHue. BoluncieHue onpeaeeHHbIX HHTErPAJIOB
Bonpocs! 1151 yCTHBIX (IHCbMEHHBIX) ONPOCOB:

1.Brruucienue npubInKeHHOr0 3HaYeHHsI MHTerpaja ¢ MOMOLIbI0 (hOpMYJIbI MPSIMOYTOJILHUKOB
2. Beruucnenue npuOIMKEHHOTO 3HAYSHHUS MHTETpaja ¢ TOMOIIbI0 (OPMYIIbI

Tpanenui

3. Brruncnenue npuOIMKeHHOT0 3HaYeHUsI MHTErpaia ¢ momouibio Gpopmyisl CuMIicona
Tema 5.2 YucsenHoe quddepeHuupoBanue

Bomnpocs! 1J1s1 yCTHBIX (IHCBMEHHBIX) ONPOCOB:

1. Yncnennoe auddepeHnupoBanme

2. ®opmyibl TPUOIMKEHHOTO U PEepeHINPOBaHNS, OCHOBAHHBIEC Ha
MHTEPIONIAINOHHBIX Gpopmynax HproToHa

3. IlorpemrHocTh B ONPEAEIICHNN IPOU3BOIHON

5. CamocrosiTesibHasi paboTa CTyeHTOB
CamocrositenbHas paboTra BKIIOYaeT B ce0s MOATOTOBKY NOKJIAAOB C IIPE3EHTAalUeH,
paboTa ¢ TOMOTHUTEFHON JTUTEPATYPOil U OTBETHI HA BOTIPOCHI.

Pa3nea 1. KommiekcHble yncia
Tema 1.1 PewseHune cuctem ypaBHeHui Maycca.

BrinonHenue TpeHHPOBOYHBIX 3alaHUi: «MaTpHLbl U ONIPEACIIUTENN. DIIEMEHTapHbIE TPEe0d-
pa3oBaHMs MaTpHIIBL. PerieHne CUucTeM JIMHEHHBIX YpaBHEHUI MaTPUUHBIM CIIOCOOOM (METO.T
oOpartHoit MaTpuibl) [IpuMeHeHe pa3IunyHbIX METO/I0B PEIICHUS] CUCTEM JIMHEWHBIX YpaBHE-
HUH B 3a/1a4ax B 00JacT MPoPeCCHOHAIBHON e TETLHOCTI

Tema 1.2 OcHoBHBIE GOPMBI KOMILJIEKCHBIX YHCE

TeMbI J0KIA10B WIH NPe3eHTAIHI:

«KommnekcHbie uncna», «OcCHOBHBIE (DOPMBI KOMIUIEKCHBIX YHCEN: anredpandeckasi, TPUTOHO-

MeTpHUYECKas, ToKa3aTebHasy, «['eoMeTpudecKas HHTEpPIIpETaIis KOMIIEKCHBIX YHCEID». .

Tema 1.3 JleficTBHSI HAJI KOMILIEKCHBIMH YHCJIAMHU
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Bremonnenue TPCHUPOBOYHBIX W 3a4YCTHBIX 3az1aH1/1171 10 TEMCE: « HpI/IKJ'Ia[[HOG MMPUMCHCHUC KOM-
IJICKCHBIX YUCCIT TP aHAJIN3C MPOLECCOB B DJICKTPUYCCKUX LCIIAX YCTpOﬁCTB KAT»

Pa3nes 2. OcHOBBI JUCKPETHOH MaTeMATHKH

Tema 2.1 OCHOBBI TCOPHH MHOKECTB

Tembl 10KI210B HJIU NPE3EHTALMI:

«I"eopr KaHTOp — OCHOBOIIOJIOKHUK Teopun OeckoHeuHoCcTH», «[lapagokc Paccenay

[IpopaboTka KOHCIEKTOB 3aHATHH, y4eOHBIX M3IaHUA M JOMOJHHUTENLHON JHUTEpaTyphl (0 BOIpocaM K
pas3zenam M IiaBaM y4eOHOM JIMTepaTyphl, a TakKe COCTaBJICHHBIX IperojaBareieM). Pemenue Bapua-
TUBHBIX 337124 U YIIPAXKHEHUI.

Tema 2.2 OcHoBbI Teopun rpagos

Tembl 10KI210B HJIH NIPE3eHTALMI:

«Jleonapn Diinep», «IIpumenenue teopuu rpadoB NpU pemIEHUN MPOPECCHOHATBHBIX 337ad B
9KOHOMHKE U Joructuke», «lloctpoenue rpada mo ycioBHi0 CUTYallMOHHBIX 3a/la4: B yIpaBie-
HUM WHQPACTPYKTypaMH Ha TPAHCIOPTE; B CTPYKType B3aUMOJCHCTBUS DPA3IUYHBIX BHUIOB
TPaHCHOPTa, B JOPMHUPOBAHUYU TEXHOJIOTUYECKOI 0 IIMKJIA OKA3aHUs YCIyT Ha TPAHCIIOPTE»

Pa3nes 3. OcHOBBI MaTEeMATHYECKOI0 AHAIU3A

Tema 3. 1 InddepennuanbHoe 1 HHTErPaJIbHOE HCUYUCTEHUE

TeMbl 10K/1210B WJIM MPe3eHTALMIA:

«Pa3BuTHE MHTETrpaJIbHOTO UCUUCIEHUS», «OnpeaeseHne MakcuMyMa MOLIHOCTH B LIENU MOCTO-
SHHOT'O TOKA C IIPUMEHEHUEM NIPOU3BOAHOINY,

«Bpruncienus miomaneit 1 00beMOB MPU MPOSKTUPOBAHUN OOBEKTOB TPAHCIIOPTA C IPUMEHEHHU-
€M ONPEEIICHHOTO UHTErpasia

Cucrematudeckasi mpopadOTKa KOHCIIEKTOB 3aHATUH, YICOHBIX U3JaHUI U JOTIOJHUTEIHHON JIH-
TepaTypsl. Ilouck, ananu3 u oueHka uHpopmanuu (mMpodeccruoHaibHble 6a3bl JaHHBIX, PECYPCHI
cetn MIHTEpHET) MO cojepkaHUI0 y4eOHOTO MaTepHaiia U OINpeeNIeHUI0 Po(ecCHOoHaNbHO 3Ha-
YiMbIX 3a7a4. [loaroroBka cooOIEeHNH WM mpe3eHTalui

Tema 3. 2 Inddepennuanbubie ypaBHeHUS

Tembl 1OK/I1210B WM NIPe3eHTALMIA:

«Inddepennmanbapie ypaBHEHHS TIEPBOTO M BTOPOTO Mopsakay, «AuddepeHnnansapie ypaBHe-
HUS C pa3JeNoUMMUCA TIepeMEeHHbBIMUY», «OIHOPOJHBIE YPAaBHEHUS MEPBOTrO Mopsiaka», «JIu-
HEWHbIE OJHOPOJHBIC YPAaBHEHHS BTOPOTO IMOPSIKA C MOCTOSHHBIMHU Kod(hduimentamuy, «IIpu-
MEHEHHE OOBIKHOBEHHBIX AM(QepeHInanbHbIX ypaBHEHUH HpU peleHuH MpodecCuoHanbHbBIX
3a/1auy.

Tema 3.3 [IndpepenuuabHbie ypaBHEeHUS] B YACTHBIX IPOU3BOAHBIX

[IpopaboTka KOHCIEKTOB 3aHATUH, YUYEOHBIX W3JaHUN U JIOTIOJIHUTENFHON JUTEpaTyphl (10 BO-
pocaM K pas3ziesiaM U IJlaBaM y4eOHbIX M3/IaHUil, a TakKe COCTABJIEHHBIX MpernojaBareiemM), mo-
UCK, aHaJHM3 M OIEHKA JOMOJIHUTEIbHOW HH(OPMAIMH MO COACPKAaHUI0 YU4eOHOro Marepuana u
OTIpeIeNIEHUI0 TPO(PEeCCHOHATIBHO 3HAUUMBIX 3a/1a4

Tema 3.4 Pannl

Pemenue cuTyalMoOHHBIX U MPOU3BOACTBEHHBIX (IPOQECCHOHATIBHBIX) 3a/1a4, ONpe/IeIeHUe CII0-
COOOB BBITTOJIHEHUS MTPO(HECCHOHANBHBIX 33/1a4, OIIEHKA UX APPEKTUBHOCTH U Ka4eCTBa

Pazgen 4. DieMeHTHI TEOPUH BEPOSITHOCTEH M MaTeMaTHYeCKOil CTATHCTHKH

Tema 4.1 BeposiTHOCTB. TeopeMbl cJI0:KeHUS M1 YMHOKEHUS] BepPOSITHOCTe

Tembl NOK/I210B WM NIPE3eHTALMIA:

«Komb6unartopnsle 3amgaun», «TpeyronsHuk [lackams», «Mcropust Teopun BeposTHocTei», «Be-
positHocTh U JIHK», «Pemenue 3amau Ha HaX0XKJI€HUE BEPOATHOCTH COOBITUS MPU U3YUYEHUU U
IUTAHUPOBAHMHU PBIHKA YCIIyT HA TPAHCIIOPTE»

Tema 4.2 CnyyaiiHasi BeJIMYHHA, ee (PYHKIUSA pacnpeneaeHus

Penienne cuTyallmOHHBIX U TPOU3BOJCTBEHHBIX (IIPOGECCUOHATBHBIX) 3a/1a4, ONpeeIeHUe CIo-
cO0OB, BBITTOJHEHHS MTPOGECCHOHATBFHBIX 33/1a4, OlleHKa UX 3()()EeKTUBHOCTH 1 KayeCTBa.
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Tema 4.3 MaTemaTu4ueckoe 0:KUJAaHNe U JUCTIEPCHs CIYyYaAHON BeJTUYMHBI

Tembl 10KI210B HJIH NIPE3eHTALMI:

«BeposTHOCTh U CTaTUCTUKA B MEIULIMHE», «Pemienue 3aqa4 Ha HaXOKAECHUE MAaTEMAaTUYECKOIO
OKUJIaHUS U JMCIIEPCHUU NPU OlleHKe 3(P(PEeKTUBHOCTH 3aKa30B M OOCIYKUBaHMs MOTpedOUTeNneH
YCIIyT U IPHU OLEHKE CUCTEM HAJIEKHOCTH, O€30MIaCHOCTU M KayecTBa YCIYT Ha JKEIE3HOJIOPOXK-
HOM TPaHCIOPTE»

[IpopaboTka KOHCIIEKTOB 3aHATHH, y4eOHBIX U3JaHUI U JOMOJIHUTENBHOMN JIUTEPATypPhI (110 BO-
pocaM K pasJienaM U Ii1aBaM yueOHOM JIUTepaTyphl, a TAKXKe COCTABICHHBIX MPEMNOaBaTeIeM).

Pa3nen 5. OcHOBHBIE YN CJI€HHBIE METOAbI

Tema 5.1 YncjieHHOe HHTerpupoBaHue. BoluncieHue onpeaeeHHbIX HHTErPAJIOB
[IpopaboTka KOHCIIEKTOB 3aHATHH, y4eOHBIX U3aHHUIA U JOMOJIHUTEIBHON JIUTEPATYPHI (110 BO-
pocaMm K pasjiesiaM | IJIaBaM yIeOHOM JTUTepaTyPhl, a TAK)KE COCTABJIICHHBIX IIPEIIOIaBATEIIEM ).
Omnpenenenue MeTo1a ¥ croco0a BHIMOTHEHUS MTPO(ecCHOHANBHBIX 33a4, OIIeHKa UX 3P PEKTHB-
HOCTHU U KauecTBa

Tema 5.2 UucinenHoe nuddpepeHupoBanme

[TpopaboTKa KOHCIIEKTOB 3aHATHH, yUeOHBIX U3AaHUHN U JOMOTHUTEIBHON TUTEpaTyphl (110 BO-
mpocam K pasjieliaM | Ii1aBaM y4eOHBIX U3JJaHUi, a TAKXKE COCTABJICHHBIX MIPEToaBaTelieM).
OmnpezneneHre METOIA U CIIOCO0A BHIMTOJHEHUS MPO()ECCHOHANBHBIX 3a/1a4, OIICHKA UX dPPEKTHB-
HOCTH U Ka4eCTBa.
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6. 3agaHus HA NpaKTHYeCKHUe 3aHIATHS
Pa3znea 1.

IIpakTuyeckoe 3ansaTue Ne 1

Tema 1.1 Pemienne cucreM JIMHEHHBIX YPaBHeHUil MeToaoM ["aycca.
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IIpakTnyeckoe 3ansitue Ne 2

Tema: «Matpulibl U onpenenuTeNn. DlIeMeHTapHble Tpeodpa3zoBaHus MaTpullbl. Pemenne cu-
CTEM JIMHEHHBIX ypaBHEHUI MaTPUUHBIM clIoco00oM (MeTox oOpatHoi MaTpuisl) [Ipumenenue
Pa3NIUYHBIX METOOB PEUICHUsI CUCTEM JIMHEHHBIX YPaBHEHUH B 3a/1a4ax B 00JacTu mpodeccuo-
HAaJIbHOM JESTEIIbHOCTI»
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Pemenne cHcTeM THHeHHBIX aarebpandeckux ypapuenui (CJIAY) ¢ momombio o6paTHOl MaTpHIE! (HHOTIA 3TOT
cmoco0 HMeHYHT eIl€ MaIpHYHBIM MeTOZOM HIH MeToZoM oOpaTHoH MaTpHIEI) TpelyeT NIpeIBapHISIbHOIO
O3HAKOMJIEHHS ¢ TAKHM ITOHATHEM Kak MaTpHuHad dopma samucH CJIAY. Metox o6paTHo# MaTpHIIE IpeIHa3HATEH 1714
peIIeHHa TeX CHCTeM THHEHHEIX anredpandecknuX YpaBHEeHHH, Y KOTOPBIX ONpeIeTHTIETb MATPHITEI CHCTEMEI OTIIHYEH 0T
Hy1i. ECTeCTBEHHO, NPH 3TOM IIOIPA3YMEBAeTCHA, HUIO MAIpPHIA CHCTEMBI KBagpaTHa (WIOHATHE ONpeIeTHISNd

CYIIeCTBYeT TOIBKO AT KBAIPATHEIX MaTpHil). CyTh MeToa 0GpaTHOH MaTPHIIEI MOXKHO BEIPA3HTE B TPEX IyHKTAX!

1. 3anHcaTs TPH MAaTPHIBL: MaTPHILY CHcTeMEl A, MaTpHITy HeH3BecTHEIX X, MaTpHIy cBo0OIHEIX WieHOE B.
2. Haiitn o0paTEym0 MaTpHIY AL

3. Mcnoaszya paBeHCcTBO X = A1.B MOTMYIHTE pelleHHe 3agansoi CIIAY.
Houewy X = AL B? noxazame CKpBIMD

Hepe;: IIEPEXO0I0M K YTSHHIO IIPHMEPOB PEKOMEHIYH) OSHAKOMHTLECA ¢ METOTAMH BBEITHC/ICHHA OGPEITHBIX MAarTpHIT,

H3/I0MCHHBIMH 30€Ch.

TIpamep Nel

— bxy + Txg = 29;
9z + 8z9 = —11.

Permmate CJIAY C IOMOINBE0 00paTHOH MaTpHIIHL.

Peuuenue
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Peuierive

SanmeM MaTpHITY cHCTEMBI A, MATPHITY CEOGOIHEIX LICHOE B H MaTpHIly HeH3BeCTHEIX X .

1 7 3 -1 z
A=| -4 9 4]|;B=]0 }; X=| 2
0 3 2 6 z3

Tenepyr Hactan 4yepsa HalTH OGpPaTHYIO MATpPHIy K MAIPHIE CHCTEMBI, T.e. HAHTH AL B npmepe Ne3 Ha
CTPAHHIE, NOCBAMEHHOH HAXOXKIEHHIO OOparHBIX MaTpHL, obparHas MaTpHia ObL1a yKe HalizeHa. Bocmoaszyemcs

TOTOBBIM PE3YIIBIATCM H 3aITHIIEM A_IZ

) 6 -5 1
A7l = % | 8 2 -16
-12 -3 37

Teneps MOACTABHM BCE TPH MATPHIH (X, A"l B)e paBeHCIBO X = A7l . B, mocie 4ero BBIIOIHHM YMHOKEHHe

MaTpHI B npaBoﬁ YacTH JaHHOTO PABCHCTEA.

x1 1 6 -5 1 -1
z9 | = 2% 8 2 -—16 |- 0 =
x3 -12 -3 37 6
6-(—1)+{(-5)-0+1-6 L 0 0
= —- 8-(—1)+2-0+(-16)-6 =25 —104 § =| -4
—12-{(-1)+{(—-3)-0+37-6 234 9
1 0
HWtak, Me1 TOTy4HIH paBeHcTBO | o | = | —4 | .12 aToro paBeHcTRa mMeeMm: 2 = 0, 29 = —4, 23 = 9.
x3 9

Omegem:. 1 = 0,29 = —4, 23 = 9.
EcrecrEeHHO, YTO pelmIeHHe CHCTIEM THHEHHBIX ypaBHeHHH ¢ IoMOmMble oOparHOH MarpHupl §e3 IpHMeHeHHA

CIICNHATLHEBIX IIpCrpaMM BpoOJIE Mathcad BO3MOKHO THIIE IIpH CPAaBHHTEIBHO HeGOoIbINOM KOTHYECTEBE [NEPEMEHHBIX.

Ecmu CJIAY conmepuT deTbipe u 6oJiee MepeMeHHbIX, TO TOpa3o yAo0Hee B TAKOM ClTydae
npuMeHuTh MeTos1 ["aycca unum meron ['aycca->Kopaana.

Tema 1.3 JleiicTBUsI HAJT KOMILIEKCHBIMH YHCJIaAMH
IpakTnyeckoe 3ansitue Ne 3,4
Tema 3ansTus: eiicTBUA HaJl KOMIJIEKCHBIMU YHCIIAMH B TPUTOHOMETPUYECKON U MOKa3aTeNb-

Hol popmax. [Tepexon oT anredpanveckoii GopMbI K TPHTOHOMETPHUYECKON U TIOKA3aTEIbHOW U
o0patHo.

Lens: pacimupenue U 3aKperieHue TEOPETHISCKUX 3HAHHHA
1. Brryucaure:

1+3i .
a) - (—2i)+1;
—2+i
. 5
i*®+3
i°+3)
2. Haiigute Moaysib U apryMeHT KOMILJIEKCHOTO YUCIa Z:
Z = (-5+i) (-5-)
3. BbINOIHUTE YMHOKEHUE, UCII0NIb3YsI TPUTOHOMETPUUECKYIO (POpMY KOMIUIEKCHOTO YHCIa!

(1 1ij ﬁ+£

0)

4 4

6 6
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https://math1.ru/education/sys_lin_eq/gauss.html
https://math1.ru/education/sys_lin_eq/gjordan.html

4. Bo3BeauTe B cTeneHb mo hopmyiie MyaBpa ¥ 3alUIInTe pe3yibTar B aredpandeckoit popme:
(—1+ i\/§)9 .
5. WI3BreKuTe KOpeHs: 2 + 2i/3 .

6. M300pa3urte Ha KOMIUIEKCHOM 001aCTH MHOXKECTBO BCEX TOUEK Z,yAOBJIECTBOPSIONINX yCIOBHUIO:
|z—1+i|>1,Rez>1,Imz < -1.
7. BeImosHUTE NEMCTBUS B TIOKA3aTENbHOM (hopme:

VA . .. T T . . T
8 cos—+isin — |:| 4/ coS— +1iSin —
3 12

Pa3nes 2. OcHOBBI JUCKPETHOH MaTeMATHKH
Tema 2.2 OcHoBbI Teopuu rpagos
IIpakTnyeckoe 3ansaTHe Ne 5

Tewma: PemieHne BapuaTUBHBIX 33124 U YIIPAKHEHUN.

3amada 1. Ha pueyvuke copam cxesa gopor H-cxoro pallona nzcbpasena & sue rpada; 5 rabanne
COCBA COCPAKATCH CBEICHEA O TpoTARAaCErocTr kaxcioll wr srux gopor (B xnaoserpax]|.

T [ 112 [ 113 | 11 [ 105 | 106 B r
11 10 R NE

2| 10 o |12

1K 1

111 a0 | 4 E

THEREE E 7 A B i T
T RE 7

]:'In'll'. I.Z ]-[liI.I.;I Jopor ]['I'I.III'II [lil.ﬁllllil

Tax xax rabawuy ¥ cxedy PHCOBAIH He3ABHCHMO JARYT OT JIPYTa, To HYMepalilH HaceTCH s

n¥HETOE B Aabanne pnkak ge ceazana o Dyssennms g obosmate Ay g wa rpace. Onpeae e, kaxosa
NPOTHMRCHHOCTE opore w3 ayveera B e nyuxr B, B oreere sanmoere npaoe wneio — Tax, Kak oo
yrazano B rabanne.
Pemerane, [z pueynza seano, wro v sepmnie B ects posro oaps coce, — sepmrna [, npaiia
HEKAKAHR APy rag sepumina ge obaaaer tagus ceollorsos. Hallatae s rabowne sepurany o e apuersen -
weis coce qox . Sro pepusaa 153 a ef coce g — 14, Coepgoparensno, 113 = E, 114 = 1. Touno rax we
M zaMeyacs, wTo Toabko Bou 10 umewr no werpe covega, Coegopareasuo, [15 =B, % sepumun
Jecrs em@ oqun cocen, moxmuso Bu E —aro pepumna I Tpersws cocepom sepmuns 14 aeage res
12, awaunr, 112 = ', Hagomen, sw zaserns, vro moosso A oo [0 wsewr no qpa cocesa, nosrosy
6 = A. Oemafres ToakKo 0/HA HePACCAOTPEHEAR B PIIHHA, cae oBaTeasnn, 111 =5,

HWrax, sew gowazamn, wro [11 = B, 115 = B, Caeposarmensno, pouna jgopors w2 b g B pasuea 8,
Oreer: 8.
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Mo reopene | N = pl A B)p(B Ip(I1, M) s preyusa meano, wro gueeres werspe oyrn o A oo B

(A =B 2B A B Al 2B A 00 4B rpraym ez Bell (B E 11 B — 3K
P B =+ E — W =+ Mo rpeoyow wa Mo M — K — M I — M, I1 =1 — M| [loaymaou

N=4-3-3=1736.

Oreer: 36.

3agadua 4. Croasko cyimecrteyer pazmimpanss oyrell us ropoga A s ropog 1 gos exes gopor ws
ey et 38 a7

Pemenne, 1z pucyuxa sumo, wro we cymecrsyer raxoll sepumun o, wepes EoTopyo 1poxoi
G mwoboll nyrs w2 A w11 nosrouy reopesa | owe nowomer. Boenoasayeses obmmes asropuwrs on.
Oiboparis pemenne 5 wge tabonne . B aepeos croasine Gyes nucars wosep @Tepaiim, B mropos
croabie — pubpangy o na 3wl prepanny BepEEHY, 8 B o0 TadbEEE JIBCHAJIATHE cToablax — 1ueao
wyrei w3 A B sepmmuny, koropoit mosmeven croaben. Yrolu we sarpososcaTs mboany, ne Dyie
MECATE HYIH, OCTABEE ByecTo wux nyerse gaerse. [Tabowna wenoaszopana o sparsoll sammen
peex maros atropersia. pe pemessn a8t somso npocro nojmmeusats eio oyrell pagos o
KaH ol sep mm woil . |

Nlov |AlBE | BT | AE [@ | 3 [T | K |[.1]2A
f 1

L1 BE|1]1

A1l 1

il rjr]l 2 1

4131171 2 1 1

B 1)1 4] 2 1 1

Gl E|1]1 4] 2 1 i 1

Tl 1]l 4] 2 1 i 1

Bl IT L]l 4] 2 1 a 1|18

91K |1]1 4] 2 1 a I |18 | 18
myp.aj1r]1 4] 2 1 i 211 (18 |18 | I8
Imyajlry1 4] 2 1 a1z 1 (18|18 |18 | 54

PBI' . ?: PILGIITIL LIArOpETMA LI 00RC KL THACIE D:I"I'I'ﬂ

[Mpoxossrenmpyen weckoasko wrepansll. Ha wrepammn 1 eors aee pepumnn , see wenocpe qersen-
HELE NpPeIIecTECRREEN KOTORK X yae orsetens. Dro sepmune B o e npepmecreenmnson A M
subnpaes pepmnny B oo mauneraen gl B) = 1 (wosoo Gwro sebpars ® 1), Ha swrepamn 4 vae
mostenent pepmnne A, B, Ju T Hostony e momes ma6pars awbvmo ns sepmnn B, 3, M ma-
Gpame 3u swomernwan plA 3] = 1 Ha wrepanum 5 soscno sufpars romsko ojny sepueay — B EG
wenoepeaersenns e npeqmecrsenmnkn — A B w [ Cxaapanas Suawe mis, npumicannse sTus rpis
wepmunan, notyuaes pA B =14 142 =4 Ocrasmue grepams cpalfaTHmeT aa1or iHo,

Fanernn, UTOME MOUTH B He B Mo ETh: wweao nyrell gaa ecerpepuin . Kak Toasko M yamaam,
wro plAL I = 18 [sro ppossom o s arepami 8|, stomaro Guao ocTANOERTRCE I e PACCMAT]EEATL
mopmms K, 01, ML Horax, plA 1) = 18
Oreer: 15.
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YKazaHnda K VP axKHeHHAM.

Y¥upamueane 1, Henoawnaylire smervon ws pemenna sajaan 1 Mosmer oxaszarnes, wro ma mexoro-
pom mare ne yaatres naflre ape coorBeTersywimme Apyr Apyry Bepummna. Toraa my o mons tarTh-
of HONOILI0BATL JOmoaARETeaLE v wichopaamne. Hanpusep, ecan oxazamock, wro pepumnns A, B
copmaganT ¢ pepmnmase 11, T12 (fes vuira nopaakal, a sepmuns A B — ¢ sepmmnasn 112, T13
[rose Bes valfra nopeagal, ro A = 12, rag gag ToInEO 3T B BOP N BOTPET AR TCR 10 1Ba paia.

y]’[PEJICHEH].‘[E' 2 B F|ajane He 'I']J('ﬁ_‘.'("l'('}{ YUTAHOBHTE COOTECTCOTEHS MO Y BODIIHHAME. H_‘.'H\'.‘I[(J
ML HARTH JTHH ¥ ]Zli'ﬁ]ilﬂ.. COe I HHE AR er o Bul. Camo ]J('ﬁ]](] e ObEEaTe LHO OIFpe e JTHEe TCHE O 0=
AHAYMHO.

y]‘[PEJICHEH].‘[E 3. II('][(J.[]:'{_‘.'ﬂ'IT' TOT e MeTal, WTo 0 B 3ajaue 2: Mo ae JJOoBEATe IR0 BHUYHOTATR
JUTHHE }i]]ﬂ'l"[ﬂji!]l[][.'{ ][_‘-"I'('ji! H3 .III. A0 JIDYIHY BePUIHH .

Youpamueane 4, Henoassyiire ror sie seroa, wro w8 sagawe 2 Ejumerse pnoe oragume cocmonT B
rest, wro reneps rpach oprewrnposameuil, wosrony o pEBpAaM MOMHO HITH ML B oY CTORONY,
Craejoparessio, giune spardallmms nyrell us B E wns E s B woryr Ourn paszmwusn.

¥opamuenne 5, a| Henoswayitee asropwrs.

O Ecoan oy we npoxopar wepes L, ro Lo exogaims B wel @@ xo @ 03 mel pEOJAas i om0
yiaameTk w3 rpada. octe amoro mysuo peum s 3ajaty 08 ocrasmerocs rpacha.

5| Menoasayibre asropairse o recpesty of yarsoskes .

v Hemonsayiire vy se w e, wro w0 s asropemsee s moieka wneta seex nyrell. Hysono sanosmmats
TOILKD TE HYTH, JTHHA KOTOPH X MaKe HMATILHA.

IpakTnyeckoe 3ansitue Ne 6

Tewma 3ansTus: ITocrpoenne rpados.

Hens: cucreMatu3upoBath U 0000IIUTE 3HAHUS TI0 TEME

1. Tlokasatk, uto aBa rpada nsoMopdHEL:

2. HauepTtuth oprpad, COOTBETCTBYOIIHIA OTHOIICHHIO: «@ ACTUTCS Ha D» Ha MHOKECTBE ICITBIX
yucen ot 1 o 12.

3. TlocTpouTs MaTpUIlbl CMEKHOCTU U HHIMIEHTHOCTHU Tpada G:
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4. Jlana matpuna cMexHocTH. [locTpoiite cooTBeTCTBYIONMIA €if oprpad. Haiimure maTpuily muH-
LUJACHTHOCTH.

20 1 O 3
1 O 2 1
A =
O 2 0 O
1 O 1

5. Brpade 11 Bepuun, crenenu KOTopbix paBHbI 4. CkosbKO pedep uMmeeT 3ToT rpad?
6. SBnsercs au rpad 3iinepoBsiM; 1ByA0bHEIM? Eciu rpad siBisieTcs 3inepoBbIM, HAaUTH ditiie-
POB LIUKIL

7. Tlepeuncnute Bce rpadbl, UMEIOIINE TAMUIBTOHOB LUK, 6 BEpIIuH, 8 pedep.

Pa3nes 3. OcHOBBI MAaTEeMATHYECKOI0 AHAIN3A
Tema 3.1 InddepeHunaibHoe 1 HHTErpaabHOE HCYHUCICHHE
IIpakTH4eckoe 3aHsATHE 7

[penensl. HenmpepoiBHOCTS pyHKIMi. [Ipon3Bonnas, reomeTpudeckuii cMbIci. MccnenoBanne
byHKIUH

1.BerauciuTh Ipou3BOAHY0 (DYHKIIWI:

2. Bblumcantb npounsBoaHble GYHKLNI:
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Pemerme. a) dynxio y= (3+ 2x’)‘ MOIKHO 3alIUCATh KaK CIOKHYIO PYHKIHIO
B BURe y=u', FAe u=3+2x’. [lo mpasuny auddepeHIHPOBAHMA CIONKHON

(pynxunu nonmyyaem y'=y' =t u =4B+2x) - B+2x7) =163+ 202 -x.

6) y'=
B) Ila:—mylo d)ymcumo MOXHO MPEJCTABHTS B BHAE y —arcsinu, THE u =+/1-3x.

Torﬂa '}"= l .u'_ l l {_ )_ _3

=u® © fi-p-m)y 24-3x 0 23xl-31)
I‘) ¥ = 1 1 ( x ): 1 ] .(.t+l)—x i
2

ot x+1 cog —— {x+l)2 (x+l cog? L.
x+} x+} x+1
ny y'= c::ws.()r2 +2). (12 +2}' = Zxcms.{x1 + 2)
€) y'= (4°) -arctg 2x+4°5~ (arctg 2x)'=
1 :
=4°5% In 4- (cos x)arctg 2x+4°5% - ———— (2x)=
(cos x)"arceg vz Y

sinx?

r (sin Cp()= ~——

2x= ~ g x> 2X.

=—45%.In 4-5in x -arctg Ix+4°5 5 ——
& l+4x

IIpakTH4eckoe 3ansATHE 8

Brruncrnenue npocTenmmx onpeaeIeHHbIX HHTETPAJIOB.

Ornpenenenre MaKCMMyMa MOIIIHOCTH B LIETIH ITOCTOSIHHOTO TOKa C MPUMEHEHUEM IPOU3BOIHOM.
Brruncnenus miomaseit 1 00beMOB IIpU MPOSKTUPOBAHUN 0OBEKTOB TPAHCIIOPTA C IPUMEHEHHEM
ONPENIETIEHHOT 0 UHTErpasa

Tema 3ansaTusi: HaxoxaeHne npou3BoHON ciioxHOU (yHKIMU. MHTEerpupoBanue QyHKIINN.

Merton 3aMeHbI iepeMeHHOM. ITHTerpupoBanue o 4yactsM. BelunciieHre onpenei€EHHOro NHTe-
rpana. [Ipuinoxxenue onpeneIeHHOrO MHTErpaja K peleHUIO Pa3IMYHbIX TPUKIAJIHBIX 3a/1a4.

Lenb: 3akpernieHre yMEHUH HAXO0XKICHUS TIPOU3BOIHOM CIIOKHON (YHKINH; 3aKpEIUICHUE yMe-
HUI WHTETpUPOBaHUS PYHKINH METOJIOM 3aMEHBI IEPEMEHHOI U METO0M HHTETPHUPOBAHHUS TIO
4aCTsM; 3aKpEIUICHUE YMEHHM BBIUNCICHUS ONPEIEIEHHOTO HHTETpaa.

1. Haiftu npou3BoiHY10 (DyHKITHH:

1)y = 4x+63x; 2)y = (x* -1)(x*-3);
sin x

3y= ;

)Y 1+1tgx

2. Haiitn I/IHTeraJ'IH I/ICHOJ‘II)SYH OCHOBHBIE CBOWCTBA MHTETpaa:

dx
O 2)j<f TN

3. Haiitu unTeTpansl, chonb3y51 METOJI 3aMEHBI [IEPEMEHHOM

4)y =cos’ x—sin’ x;

32xdx
2) j _2eEr
(x +1)
4. HaﬁTH HUHT erpan, I/ICHOHBSY}I METO[ I/IHTerI/IpOBaHI/IH I10 4aCTsiM:

1) j e (1+ 2x)dx
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1)J' Inxdx  2)[x-cosxdx

O e [ N

5. Haiitu uHTETpaI: ISiﬂS xdx

Tema 3.2 O0bIkHOBeHHbBIE AU PepeHINATbHbIE YPABHEHUSA

IIpakTHyeckoe 3ansaTHe Ne 9

Tema 3ansTus: Pemenune nugdepeHuanbHbIX ypaBHEHUH IEPBOTo MOPSIKa C pa3AesSoUMUCS
NEPEMEHHBIMH.

Lenb: 3akperieHre yMeHu# perieHus 1uddepeHuanbHbIX ypaBHEHUH

[IpouHTerpupoBats cienyronye ypaBHeHNs

1.(14+y)dx+2pdy =0 2.20(14+ 2y = 14 32

3.(14+yHdx = xdy 4 (x+Ddy+2dx=0

503" +1dx = 2pdy 6.2x° ' +3y =2

Ty -t =2xp 8y'—y=2x-3

9y =2 10.(1+ y®) xdx — (1+ x2) y2dy
x

Haiitu yactHbIe peliCHus YAOBJIICTBOPAIONINUC 3a/IaHHBIM HAaYaJIbHBIM YCJIIOBUAM.

2 t 2
(a=Dy et =0 y=1 mpu x=0

2 y’cﬁgx+y:2, y=-1 mpu x=0
r_ o304

3. Y =Nz , y=2 mpu x=0
' 2

4, W FY =07 y=05 mpu x=1

5, (x+2y)y'=1 y=-1 npu x=0
xdx _ ydy _

6. Ity I+x y=1 mpu x=1

7. w'=ylny, y=1 mpu x=0

2 2
8. xﬁ/l—y dx+yfl—x dy=01 y=1 npu x=0

9.2\/;‘11"::'@, y=1 mpu x=0

1. Pemmts ypaBrenue: (1+C0sX)yy' = (1+y®)sinx.
2. Pemuth ypasHenue: Y- Y= XWOSX.
3. Pemmts 3amauy Komm: y¥ 9y = 0,y(0)= 5,y¥0)= 2.
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Tema 3.4 Pannl
IIpakTH4eckoe 3ansaTHEe Nol0
Pemenune ynpaxxHeHui Ha onpeieIeHne CXOIMMOCTH psia.
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IIpakTHyeckoe 3ansaTHE Nell

Tema 3ansTus: Paznoxenue ynkuumii B psg Oypoe

Lens: pacmmpeHue U 3aKperyieHUE TEOPETUUECKUX 3HAHUM
1. HMccnenoBaTh 3HAKOMOIOKUTEIBHBIN PSJT HA CXOAUMOCTb:

1 arctgn®
D ——r 2y —~
)Z (2n+1)! )Z n(n+1)(n+2)
2. UccnenoBaTh Ha CXOIUMOCTD (a0COMIOTHYIO U YCIIOBHYIO) 3HAKOUYEPETYFOIIUICS PSII:
n+ n
—1)™ .
25—

3. Haiitu 0o65acth cX0MMOCTH psija:

> nix".

4. pa3oxuTh B psa MakinopeHa QyHKIHIO:

X
f(x)=cos—.
(%) 3
5. Pa3noxuTts B psa Teitnopa GpyHKIHUIO IO CTENICHH
f(x)=Inx,x,=1.

6. Paznoxuts B psg Oypbe Mepruoandeckyro GyHKIUIO B IPOMEKYTKE —77 < X < 7T !
f(x)=2x+3.

7. BBIYMCIUTH UHTETPAI:
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———dx ¢ Toynoctbio 10 0.0001.
X

1 -

J‘ SIn X
0
Pasnen 4. DjieMeHTBI TEOPHH BEPOSITHOCTENH M MATEMATHYECKOI CTATUCTUKHU

Tema 4.1.BeposiTHOCTB. TeopeMbl cJI0KeHU 1 YMHOKEeHHSI BepOSTHOCTeH

IIpakTnyeckoe 3ansitue Nel2

Pemenne mpocreinx 3a1a4 Ha ONPEAEIICHHE BEPOATHOCTH C UCIIOJIb30BAaHUEM TEOPEMBI CIIOXKE-
HUS BEPOSITHOCTEMN.

B ypue nHaxonutcst 15 Genbix, 5 kpacHbix U 10 uépHbix mapoB. Hayran ussnekaercs 1 miap,
HaWTH BEPOSITHOCTH TOTO, UYTO OH OyJeT: a) OenbiM, 0) KpaCHBIM, B) YEPHBIM.

Pemienue: BakHEWIIEW NPEANOCBUIKOW [JI1 MCIOJIb30BAaHUS KJIACCHUUYECKOTO ONPEACIICHUS
BEPOATHOCTH SIBJIICTCS BO3MOKHOCTD MOACYETA 001ero KOJIM4ecTBa HCXOI0B.

Bceero B ypue: 15 + 5 + 10 = 30 mwapoB, 1, 04€BHIHO, CIIPABEIIUBHI CIEAYIOMINE (HaKThI:

— M3BJICYCHHE JFOOOTO IIapa OJIMHAKOBO BO3MOXKHO (PAGHOBO3MONCHOCHIb UICX0008), TIPU 3TOM
UCXOJIbI 21eMeHmapusl 1 00pasyloT HOHYI0  2pynny  cofwlmuii (m.e. 6 pesyivmame
ucnvimanus 00s3amenvHo 6yoem u3sneyéH Kakou-mo 00ut uz 30 wapos).

Takum o6pa3om, o0I1Iee YUCIIO HCXOA0B: # = 30

PaccMoTpuM cobbiTHe: <1 — u3 ypHBI OymeT W3BIeuéH Oenblii map. JIaHHOMY COOBITHIO

ONarompusATCTBYIOT = 15 spemenTaphbix HCXO/0B, MOATOMY o KJIACCUYECKOMY
OIPEICIICHUIO:

moo 15 1
Py=2-_"-_

30 2_ BEPOSITHOCTb TOTO, TO U3 YPHBI OyJ1eT U3BJIE€UEH OEmblii 1map.

Kak Hu cTpaHHO, Aake B TaKOM MPOCTOMN 3a/1aue MOXKHO JOMYCTUTh CEPhE3HYI0 HETOYHOCTD, Ha
KOTOpOM 5 y>K€ 3a0CTpsil BHUMAHUE B MEPBOM CTaThe IO TeOPHU BeposiTHOCTel. e 31ech
MOJBOAHBINA KaMeHb? 3/1eCh HEKOPPEKTHO PacCyKIaTh, UYTO «pa3 NOI0BUHA wiapos Oenvle, mo

1
PlA)=—
6EPOAMHOCMb  U36/1€HYeHUs benoeo wapa 2)). B kmaccuueckom OIpeaAcCICHUN
15

BeposTHOCTH peus uaér 06 SJTEMEHTAPHBIX ucxonax, u apobb =V cieayer o6s3aTebHO
IIpONKCaTh!

C apyruMu myHKTaMH aHaJOTUYHO, PACCMOTPUM CIIEAYIOIINE COOBITHS:

b5 _ u3 YPHBI Oyner W3BJICYEH KpacCHBII map;

T’ _ u3 ypHBI Gy/ieT H3BICUEH YEPHBII LIap.

Co6BITHIO £ GIAaronpuATCTBYeT 5  SIEMEHTAPHBIX HCXOIOB, a  COOBITHIO ¢ _ 10

AJIEMEHTAPHBIX HCXOJIOB. Taxum oOpa3zom, COOTBETCTBYIOIIINE BEPOSTHOCTH:
5 1
PB)=—=—;
(5) 30 6
10 1
P(C)=—=-.
© 30 3

Tunuunas IIPOBEpKa MHOTHUX 3aJad IO TECPBEPY OCYHICCTBIACTCA C IMOMOIIBIO TEOPEMbBI 0O

CYMMe BEpPOSAATHOCTe# CcoObITHI, 00pa3yoiumMx MoJHYI0 rpynny. B Hamem ciyvae
A BT

0o0pa3yoT TMOJIHYI0 TpyMIy, a 3Ha4uT, CyMMa COOTBETCTBYIOIIMX
P(A+PBY+PC)=1

COOBITUSA

BEpPOSITHOCTEH JTOJDKHA 0053aTEIIbHO PABHATHCS €IMHUIIC:
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P(A)+P(B)+P(C’)=l+l+l=§+l+g=g=l
[IpoBepum, Tak mnU 3TO: 2 6 3 6 6 6 6 , B 4éM Wu
XOTeNoCh yOeauThesl.
gl gl gl
OtBer: 2 6 3

B npunuumne, orBeT MOXKHO 3amMcaTh U MOJIPOOHEE, HO JIMYHO S IPUBBIK CTABUTh TYZA TOJIBKO
quciia — [10 TOW IPUYMHE, YTO KOTJa HAUMHAEIIb «IITAMIIOBATh)» 33Jauyl COTHAMM U ThICSIYaMH,
TO CTPEMHUIIbCS MaKCHUMaJbHO COKpPAaTHTh 3amuch pemieHus. K cioBy, O KpaTKOCTH: Ha
NPAaKTUKE PACIIPOCTPAHEH «CKOPOCTHOI» BapUaHT 0(OPMIICHUS pelleHus

Beero: 15 + 5 + 10 = 30 mapoB B ypHe. Ilo KiaccuueckoMy OIpPEIEIECHUIO:
15 1

pz’. = —= -
30 2 BEPOSITHOCTb TOr0, TO U3 YypHbl Oyner wu3BiIeuéH Oenblii 1map;
5 1

pzz—z—
30 6 _ BEPOATHOCTb TOrO, TO M3 YypHbI OyIeT WU3BIEYEH KpACHbIM 1Iap;
10 1

pq = —_— -
30 3 BEPOSITHOCTH TOT'0, TO U3 YPHBI Oy1eT U3BJICUEH YEPHBIH 1Iap.

a) l 6) l 13)l
OtBer: 2 6 3

OpnHako eciM B YCJIOBHUM HECKOJIBKO IYHKTOB, TO PELICHHE 3a4acTylo yaoO0Hee OpOpMUTh
HEPBHIM CIIOCOOOM, KOTOPBIIl OTHUMAET YyTh OOJIbIIIE BPEMEHH, HO 3aTO BCE «PACKIIaIbIBAET 110
MOJIOYKaM» U MTO3BOJIET JIETYe COPUCHTUPOBATHCS B 3a1a4e€.

IIpakTnyeckoe 3ansaTue Nel3
Pemenne npocTeduyx 3aja4y Ha ONpeIeIeHNE BEPOSITHOCTH C UCIOIb30BaHUEM TEOPEM CIIOXKE-
HUS ¥ YMHOXKEHHS BEPOSITHOCTEH.

3agauda 2

B Marazun noctynmio 30 XoJI0IUIFHUKOB, MATh U3 KOTOPBIX UMEIOT 3aBOJACKON Te(eKT.
Cry4aiiHeIM 00pa30M BBIOMPAIOT OJMH XOJIOAWIBHUK. KakoBa BEpOSITHOCTB TOTO, YTO OH
Oyner 6e3 nedekra?

BriOepure nenecooOpa3Hblii BapHaHT 0(hOPMIIEHHUS M CBEPHTECH C 00pa3I[OM BHU3Y CTPAHUIIBI.

B HpOCTGﬁH.IHX MpuMEpax KOJIUICCTBO 06I_HI/IX U KOJINYCCTBO 6J'Ial"OHpI/ISITCTBYIOH_[I/IX HCXO0J0B
JIC)KAT Ha NOBEPXHOCTH, HO B OOJILIITUHCTBE CJIY4aCB KapTOUIKY MPUXOAWUTCS BBIKAIIbIBATH
caMocToaTeabpHo. KaHoHnanast cepud 3aaa4d O 3a0BIBUMBOM a0OHEHTE:

3agaua 3

HaGupas Homep TenedoHa, abOHEHT 3a0bLT J1Be MOceHIE IU(PbI, HO TOMHUT, YTO OJIHA U3
HUX — HOJIb, a pyrasi — Heu€THas. HaliTh BeposATHOCTh TOT0, UYTO OH HaOEepET NpaBUIbHBIN
HOMED.

Ilpumeuanue: nonv — 3mo yémuoe yucio (derumcs Ha 2 6e3 ocmamka)

Pemenne: cHauana HaiiiéM obIIee KOMM4YeCTBO UCX00B. [1o ycioBui0, a0OHEHT MOMHUT, UTO
osHa U3 QP — HOJIb, a Apyras nudpa — HeuéTHAS. 31eCh pallMOHALHEE HE MYAPUTH

C KOMOMHATOPHUKOI ¥ BOCIIOJIb30BAThCS MEMOOOM RPAMO20 REPEUUCIeHUA UCX0008. TO
€CTh, Ipu 0(hOPMIICHHH PELICHUS TPOCTO 3aMKUCHIBAEM BCE BO3ZMOXKHBIE KOMOMHAIUU:

01, 03, 05, 07, 09

10, 30, 50, 70, 90
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Y TIOJICUUTHIBaEM UX — Bcero: 10 ncxozos.
biraronpuATCTBYIOIIMI UCXOJ OJUH: BEPHBII HOMED.

ITo KIIaCCHUYCCKOMY ONPCACIICHULO:

1
p=—=0,1

10 — BEPOSITHOCTh TOTO, YTO A00OHEHT HAOEPET MPaBUIIHLHBIA HOMEP
Otser: 0,1

Tema 4.2 CayuaiiHas BeJIMUHHA, ee (PYHKUMS pacnpeaeaeHust
IIpakTHueckoe 3ansaTue Ne 14
Tema 3ansaTus: Ilo 3amaHHOMY YCIIOBHIO ITOCTPOMTE P PACIpEeNeHns CIyYaiiHOW BETNUNHEI
Lenb: hopMupoBaHue UCCIETOBATEIBCKOTO MOIX0/1a K PELICHHUIO 3a71a4
1. B ypue 7 mapoB, U3 KOTOPBIX 4 ToyObIX, a OCTaIbHbIC KpacHble. M3 3TOW ypHBI U3BICKAIOTCS
Tpu mapa. HaliquTe 3akoH pacnpeneneHust JUCKPETHOM cily4yailHON BeJIMYMHBI X, paBHOW YHCITY
roJyOBIX IIIAPOB B BEIOOPKE.
2. Haiitu ¢yukuuto pacnpenenetus F(X) u moctpouts ee rpapuk.
Haiitu cpeanee kBagpaTUYHOE OTKJIOHEHHUE CIIy4YaWHOW BEJIMYMHBI X, 3aJJTaHHOM 3aKOHOM €€ pac-
IIPEJICTICHHUSL:

Xi 1 2 3 4 5 6 7 8

Pi 0.3 0.2 0.1 0.1 0.2 0.01 ]0.08 |0.01

Tema 4.3. MaTteMaTuuyecKoe 0:KMJIaHHUE U JUCTIEPCHS CJIYYANHON BeJTUYHHbI
IIpakTH4eckoe 3ansaTHe Ne 15

Tema 3aHATHS: HAXOKIEHUE MATEMAaTUYECKOTO 0>KUIaHUS, TUCIIEPCUN U CPEHETO KBAJPaTUYHO-
IO OTKJIOHEHUS JUCKPETHOM CIly4ailHOW BEJIMYMHBI 33JJaHHON 3aKOHOM paclpeIeieHus

enp paboThl: HAXOIUTH MATEMATUYECKOE 0KHMJIAHUE, TUCIIEPCHIO U CPEJIHEE KBAIPATUYHOE OT-
KJIOHEHUE CITy4allHOM BEJIMYMHBI 110 33JJaHHOMY 3aKOHY €€ pacIpe/iesieHus;

JlaHo: M — MOpsAAKOBBIM HOMEP BapUaHTA CTYJICHTA.
xin—10n—-6n—-2mm+1n+3n0+5n0+8

pi0,17 0,03 0,16 0,07 ? 0,4 0,04 0,01

Haiitu:

BeposiTHOCTB TOTO, 4TO CilydaliHas BeJIMurMHaA X MPUMET 3HaYeHue 1 + 1;

CocTaBUTh 3aKOH pacHpeeICHUs CTy4ailHON BEJIUUUHBI X;

MaremaTrueckoe oOXKuAaHue, AUCIIEPCUI0 U CPEAHEE KBaAPATUUHOE OTKIOHEHNE JUCKPETHOM
CIIy4ailHON BEJTUYUHBI;

HaiiTu 4yncioBble XapakTEpUCTUKU CITy4dailHON BeIMUYUHBI “X”. BapuaHTh:

Xi-3457

pi 10a2-3a 15a2-5a 8a2-3a 17a2-4a-1

Xi-2359

pi 5a2-3,5 3a2-2a-1,5 15a2-9a-2 4,5a-3,5

Xi23811

pi 41a2-20 23a2-16a 30a2-12a-6 6a2-32a+20

Xi571118

pi 10a2-4a-1 6a2-2 5a2-a-1 4a2-1

Xi2358

pi 15a2-3,5 6a-3a2-2,1 8a2-1,5 2a-0,9

6.

Xi7101113

pi 70a2-6 5a2 20a2+12a-5,3 5a2-28a-8,7

KoHTposibHBIE BOIIPOCHL:

HazoBuTte uncioBble XapaKTepUCTUKU TUCKPETHOU CITy4YailHON BEJTUUMHBL.
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Samumute GopMyITy HAXOKACHHUS MAaTEMATHICCKOTO OXKHUTAHUSI.
3anuiute GopMyITy HaXOXKACHUS TUCTIEPCUU U CPEAHETO KBAAPATUIHOTO OTKIIOHEHHS.

Pazgen 5. OcHOBHBIE YHCJIEHHbIE METObI

Tema 5.1 YucjieHHOe HHTEerpUPOBaHUe

IIpakTH4eckoe 3ansaTHe Ne 16

Brruncnenue uaterpanos mno GpopMyiiaMm npsMOyTroJIbHUKOB, Tpanenuii u ¢popmysie CUMIICOHA.
OneHka norpemHocT

[ x dx
Mpumep 1. BuiumcnuTb no hopmMyne NpsiMOYrofbHUKOB 2 . Hantn abcontoTtHyto n
OTHOCUTENbHYIO MOrPELLUHOCTY BbIYMUCTIEHWUNA.
PeweHue:

Pa3obbém oTpesok [a, b] Ha Heckonbko (Hanpumep, Ha 6) paBHbix YacTen. Toraaa =0,b =3
b—a 5-2 1

Ax=

i & E

xi=a+k.Ax

1
X%=2+0.2=2

1
x=2+1.2=25

1
x,=2+2.2=3

1
X=2+3.2=3

1
x.=2+4.2=4

1
x=2+5.2=45
(X)) =2°=4
f(x,)=2,52=6,25
f(x,)=3%=9
f(xs)=35=12,25
f(x,)=4=16

f(xs)=4,52= 20,25,

x|2[25 |3|35 4 145

v|41625]19]12,25|16 | 20,25

Mo dopmyne (1):

(4+625+9+1225+16+20,25)=—-67.75=33875

b | =
k| =

1
| x g

[ns Toro, YtoObl BbIMMCNUTL OTHOCUTEJ1bHYIO NOrpeLlHOCTb BblYUCNEHUI, HAA0 HANTU TOYHOE 3Ha4e-
HWEe nHTerpana:
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5 37 g3 A3
[xldx:x_ ZS__E_ZE_E:E
o 3, 3 3 3 3
A=[39-33,875|=5125

5125

& =——-100% ~13.14%
39

Bbluncnenus npoxoaunn Oonro n Mbl nony4vnnu 4oBOJIbHO-TaKU rpy60e OKpyrnexue. YT1o0bI BblUKC-
JINTb 3TOT MHTErpasn ¢ MeHbLUUM l'IpI/I6J'II/I)KeHVIeM, MOXHO BOCMNOJ1b30BaATbCA TEXHNYECKMMUN BO3IMOXK-
HOCTAMU KOMIMbLOTEpPA.

[ns HaxoxaeHnst onpedenéHHoro nHTerpana MeToaoM NpsiMOYrofbHUKOB HEOOXOAMMO BBECTU 3Ha-
YeHuna noabiHTerpanbHon dyHkumm f(X) B pabouyto Tabnuuy Excel B gnanasoHe x € [2 ;5] ¢ 3agaH-

Hbim warom &x = 0,1.

1. OTKpbIBAEM YMCTbI PabOYNA NIUCT.

2. Coctaensem Tabnuuy gaHHbix (x u f(x)). MycTb nepBbin cTtonbew 6yaeT 3Ha4YeHusiMK X, a BTO-
pon cooTBeTCTBYHOLWMMM Nokasatensamu f(x). Onga atoro B a4eriky A1 BBOAMM Crio-

Bo ApaymeHm, a B aveliky B1 — cnoBo @yHkyus. B aueiiky A2 BBOOUTCS NepBoe 3HaYeHne ap-
rymMeHTa — fnieBasi rpaHuua guanasoHa (2). B auenky A3 BBoAUTCSA BTOPOE 3HAYEHME apryMeH-
Ta — neBas rpaHuua AnanasoHa nnioc Lwar noctpoeHusd (2,1). 3atem, Bbigenus 6ok ayeek
A2:A3, aBTO3anofHEHNEM MOSy4aeM BCE 3HAYEHUSA apryMeHTa (3a npaBbiil HUXKHWIA yron 611o-
Ka npoTtarmeaem o s4verikn A32, 40 3HayYeHns x=5).

3. [anee BBOOUM 3Ha4eHUsi nogblHTErpanbHon yHKUMK. B auenky B2 Heobxoaumo 3anucatb
€€ ypaBHeHwue. [Ins 3Toro TabnmyHbIn Kypcop He0bBX0aMMO YCTaHOBUTL B A4eiky B2 1 ¢ kna-
BMaTypbl BBECTM Ghopmyny =A272 (npn aHrNUMNCKON packnagke knasmatypbl). Haxvvaem kna-
Buwy Enter. B siuenke B2 nosiBnaetca 4. Tenepb He0OXoAMMO ckonuMpoBaTtb YHKLUIO U3
AYeiikn B2. ABTO3anonHeHnem Konvpyem aty popmyny B AnanasoH B2:B32.

B pesynbTaTte gomkHa 6biTb NnonyyeHa Tabnvua AaHHbIX A58 HAX0XOEHUS HTerpana.

4. Tenepb B a4eiike B33 moxeT ObITb HangeHO NpUBNMXEHHOE 3Ha4YeHne nHTerpana. ns atoro
B d4yenky B33 BBognm chopmyny = 0,1*, 3aTem Bbi3biBaeM Mactep oyHKLUMI (HaKaTnem Ha
naHenn MHCTPYMEHTOB KHOMKM BecTtaeka dyHkumm (f(X)). B nosiBuBLLIEMCS ANanNoroBOM OKHe
Mactep dyHkumm-war 1 n3 2 crnesa B none Kateropus Boibupaem Matematunyeckmne. Cnpasa
B none ®yHkums - pyHkumo Cymm. Haxkumaem kHonky OK. lNMosiBnsieTca AnanoroBoe OKHO
Cymm. B paboyee none Mbilwbio BBOAMM Anana3oH cymmmpoBaHusa B2:B31. Haxnmaem kHon-
Ky OK. B auenke B33 nossnsetca npubnmxEHHOE 3Ha4YeHne NCKOMOro MHTerpana ¢ Hego-
ctaTtkom (37,955) .

CpaBHuBasi NonyYyeHHoe NpUBNIMKEHHOe 3Ha4YeHNE C UCTUHHBIM 3Ha4YeHeM uHTerpana (39), MoXHo
BMAETb, YTO OLWMOKa NPUONMKEHNs METOAA NPSAMOYrONbHMKOB B JAHHOM Cryyae paBHa

A=|39-37,955|=1,045

&= % -100% =0,02679 -100% ~ 2.68% .

Sk

[cos xex
lMpumep 2. Vicnonb3ysa MeTon NPSMOYrofbHUKOB, BblYMCNTL ¥ C 3aAaHHbIM warom Ax =
0,05.
PeweHue:

1. [Ons HaxoxaeHus onpeaenéHHoro nHTerpana 3HauyeHus NoablHTerpanbHom gyHK-

XE |:D; —j|
umm f(X) gomkHbl 6bITh BBEAEHBI B paboyyto Tabnuuy Excel B ananasone 2 C 3apaH-

HbiM warom Ax = 0,05. B cozaaHHyo yxe Tabnuuy AaHHbIX B suenky A2 BBoaMTCS nesast
rpaHuua uHterpuposanus (0). B auenky A3 BBOAMUTCA BTOPOE 3HAYEHWE apryMeHTa — neBast
rpaHvLa gmanasoHa nntoc war noctpoeHus (0,05). 3atem, Boigenue 6ok sueek A2:A3, aBTo-
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3anofHeHneM nony4yaem Bce 3Ha4YeHUs apryMmeHTa (3a npasblii HUXKHWUIA yron 6rnoka npoTaru-
Baem o a4vernikn A33, o 3HadeHus x=1,55).

2. [anee BBOAUM 3Ha4YeHWs NoablHTerpanbHon yHkummn. B auenky B2 Heobxoaumo 3anucaTb
€€ ypaBHeHue. [Ins 3Toro TabnmyHbIi Kypcop He0OOX0AMMO YCTaHOBUTL B svenky B2. 3aeck
AOMKHO OKa3aTbCs 3HaYeHWe KOCMHYCa, COOTBETCTBYIOLLEE 3HAaYEHUIO apryMeHTa B s4eike
A2. [1Ina nonyyeHns 3Ha4YeHnsa KOCMHYCa BOCMNOSb3yeMCs cneumanbHon QYHKLMEN: HaXKMaeMm
Ha NaHenn MHCTPYMEHTOB KHOMKY BcTaBka dyHkumm ( f, ) . B nosBrBLUEMCSA AManoroBOM OKHe
MacTep dyHkumn-war 1 n3 2 cnesa B none Kateropusi Boioupaem Matematunyeckme. Cnpasa
B none ®yHkuua - pyHkumio COS. Haxxmmaem kHorniky OK. lNosiBnseTcs guanoroBoe ok-

Ho COS. HaBepas ykasaTerb MblLNM Ha cepoe rnore OKHa, Npu HaXxaTon NeBOW KHOMKe casura-
€M nose BnpaBo, YToObl OTKPbITb CTONOEL, AaHHbIX (A). YKasbiBaeM 3Ha4YeHne apryMeHTa Ko-
CMHyCa LEeNyYKOM MbIln Ha sadenke A2. Haxxumaem kHonky OK. B auenke B2 nosisnsetcs 1.
Tenepb Heo6Xx0OUMO cKOMMPOBaTb PYHKLMIO U3 A4eiku B2. ABTO3anonHeHnemM Konmpyem aTy
dopmyny B gnanasoH B2:B33. B pesynbTate gomkHa ObITb NonyyYyeHa Tabnuua gaHHbIX A
HaxoXAeHus uHTerpana.

3. Tenepb B a4eiike B34 moxeT ObITb HanAeHO NPUBNMKEHHOE 3HaYeHUe nHTerpana. [ns atoro
B siveriky B34 BeBogum cpopmyny = 0,05*, 3aTem Bbi3biBaem Mactep pyHKLMI (HaxaTnem Ha
naHenn MHCTPYMEHTOB KHOMKM BecTtaska dpyHkumm ( (. )) . B nosiBuBLLeMca AnanoroBOM OKHE
Mactep dyHkumm-wiar 1 n3 2 crnesa B none Kateropus Bolibupaem Matematunyeckmne. Cnpasa
B none ®yHkums - pyHkumo Cymm. Haxkumaem kHonky OK. lNMosiBnsieTca AnanoroBoe OKHO
Cymm. B paboyee norne Mblllibio BBOAMM AnMana3oH cymmupoBaHusa B2:B32. Haxxumaem kHon-
Ky OK. B auenke B34 nosisnsercs npubnmkEHHOe 3Ha4YEHME MCKOMOrO MHTerparna ¢ n3bbiTKom
(1,024056).

CpaBHVIBaﬂ nony4yeHHoe ﬂpVIGJ'IVI)KéHHOG 3Ha4yeHne C UICTUHHbIM 3Ha4YeHNeM NHTErpa-

- T

{cn5x¢ix=5mx|ﬂ=5m——5ml[}=l—ﬂ'=l}
na o 2 , MOXXHO BUOETb, YTO OLLIMOKa NPUBNMKEHUS
MeToAa NPsIMOYrofibHMKOB B AA@HHOM Crlyvyae paBHa

A =[1.024056 —1|=0.024056
0024056

b

— b | @

&= -100% = 2,41%

MeTopn Tpaneumii 06bl4HO AaéT 6onee TOYHOE 3HAYEHME MHTErparna, Yem MeToA NPSIMOYTrOfIbHMKOB.
KpuBonuHenHas Tpaneuus 3ameHseTCcs Ha CyMMY HECKOMbKUX Tpaneunn n npubnmkeHHoe 3HaYeHne
onpenenéHHoro NHTerpana HaxoguTcs Kak CymMma nnoLlagen Tpaneummn
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lMpumep 3. MeTogom Tpaneuun HamTn
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[PucyHok3]

¢ warom Ax =0,1.

PeuweHue.

=

OTKpbIBaEM YNCTbINA paboynin NUCT.

CoctaBngem Tabnuuy gaHHblx (x v f(x)). INMycTb nepBbi cTonbel, OyaeT 3Ha4YeHusAMM X, a BTO-
pow cooTBEeTCTBYHOLWMNMU NokasaTtenamu f(x). Ona sToro B A4enky A1 BBOAMM Cro-

BO ApaymeHm, a B averiky B1 — cnoBo @yHkyus. B sueiiky A2 BBOOUTCS NepBoe 3HaYeHne ap-
rymMeHTa — neBas rpaHuua guanasoHa (0). B auenky A3 BBOANTCSA BTOPOE 3HAYEHME apryMeH-
Ta — nesas rpaHuua AnanasoHa nntoc war noctpoeHusd (0,1). 3atem, Boigenus 6ok gyeek
A2:A3, aBTO3anoNHeHNeM noriy4aemM BCe 3Ha4YeHUs aprymeHTa (3a npasbiii HUXKHUIA yron 6no-
Ka npotarmeaem o a4verikm A33, 0o 3HadeHus x=3, 7).

[anee BBOAMM 3Ha4YeHUs nodblHTErpanbHon pyHkumn. B auenky B2 Heobxoammo 3anucaTb
€€ ypaBHeHue (B npumepe cuHyca). [na aToro TabnmyHbIn Kypcop Heo6XoaUMO yCTaHOBUTL B
Aveiky B2. 3gecb 4OMKHO OKasaTbCs 3HAYEHUEe CMHYCa, COOTBETCTBYIOLLEE 3HAYEHUIO apry-
MeHTa B suenke A2. [1na nonyyeHns 3aHayeHnsa CUHyca BOCMONb3yeMcs cneumnanbHON OyHK-
LUMEN: HAXXUMaEM Ha NaHenu MHCTPYMEHTOB KHoMKy BcTaBka cpyHkummn f(x). B nosiBuBwiemcs
ananoroBoM okHe MacTtep dyHkumm-war 1 n3 2 cnesa B none KaTteropus Buibupaem MaTtema-
Tnyeckue. Cnpaea B none OyHkuma - pyHkumio SIN. Haxxnmaem kHonky OK. MNosiBnsetca
ananorosoe okHO SIN. HaBefs ykasatesnb MbilIK Ha Cepoe Norie OKHa, Npu HaXxaTom NeBon
KHOMKEe cABMUraeM norne BnpaBo, YTOObl OTKPbITb CTONGew, AaHHbIX (A). YKka3biBaeM 3Ha4YeHune
aprymeHTa CUHyca Lenykom Mbin Ha syenke A2. Haxnuvaem kHonky OK. B sauverike B2 noss-
nsetca 0. Tenepb He06Xx04MMO CKONMMPOBAaTL PYHKLMIO U3 Avenkn B2. ABTo3anonHeHnem Ko-
nupyem aTy doopmyny B avanasoH B2:B33. B pesynbTtate gomkHa ObITb NonyvyeHa Tabnuua
AaHHbIX NS HaXOXAEHUS nHTerpana.

Tenepb B a4eiike B34 moxeT ObITb HanAeHO NPUBNMXKEHHOE 3HAYEHUE NHTerpana no meToay
Tpaneuwnn. [ina atoro B auenky B34 seoaum dopmyny = 0, 1*((B2+B33)/2+, 3aTem Bbi3biBaeM
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MacTtep dhyHKUMI (HaxaTUEM Ha NaHenu MHCTPYMEHTOB KHomnku BeTtaeka doyHkumm (f(x)). B
nosiBMBLUEMCS AManoroBomM okHe Mactep dyHkumn-war 1 n3 2 crniesa B none Kareropus Bbl-
6upaem MaTtematnyeckmne. Cnpasa B none PyHkuua - pyHkumio Cymm. Haxvmaem KHon-

Ky OK. MNMosiBnaetcsa guanorosoe okHo Cymm. B pabodee none mbilbio BBOAMM AMANA30H
cymmupoBaHna B3:B32. Haxumaem kHonky OK un ewé pa3 OK. B suerike B34 nossnsaeTtcs
npuBNMKEHHOE 3HA4YEHME MCKOMOrO MHTerpana ¢ HegoctaTkom (1,997) .

CpaBHVIBaFI nony4yeHHoe I'IpVI6J'IVI)KéHHOG 3Ha4vyeHne ¢ NICTUHHbIM 3Ha4YeHneM UHTEerpa-

=
" =
{[sm xcir=—c0511ﬂ =—cos T—(cos0)=—(-1}+1=2),
na © MOXHO BUAETb, YTO oLwnbKa Npubnu-
KEHNS MeTo/a NPSIMOYTONbHUKOB B AAHHOM Crly4ae BMoJIHe NpuemMnemas Ans npakTuku.

A =[1,997 - 2|=|-0,003|=0,003

5=¥-100%=Dﬂﬂ15 -100% =015%

lll.  PeweHne ynpaxxHeHUMN.

jexdx

1. Bblumcnutb ¢ METOLOM MPSIMOYrofibHUKOB, pasaenus oTpesok [0;1] Ha 20 paBHbIX Ya-
cTen.

Omsem: [~6,02344, A=0.26656, J&=424%.

L3
dx
[— mpu Ax=01.
2. Bbl4MCIUTHL MeTOAOM Tpaneuuin 1 *

[Jm[x mpu Ax=0]1.
3. Bbluucnutb MeTOAOM Tpaneuunn [
T odx
[ opu Ax=025.
4. BblMUCNUTL METOAOM Tpaneuun padx+4
4
[ (3x* +4x+2)ax,
5. Bbluncnutb © pasgenus oTpesok [0;4] Ha 40 paBHbIX YacTen.
f dx
6. Bblumcnntb © x+1 pasgenus oTpe3ok [0;8] Ha 40 paBHbIX YacTen.

| @

[ texebenpu Ax=02.
7. Bbluucnntb ¢

Tema 5.2 Yucsennoe quddepeHuupoBanue

IIpakTuueckoe 3ansitue Ne 17

Tema 3aHsTHA: Pemenne 3amad Ha HaX0KIEHUE 0 TAOIMYHO 3aMaHHOM QyHKIMH (Tipy n = 2), GYHKIINH,
3aJ]JaHHOM aHAJIUTUYECKU

Lenb: pacmmpenye U 3aKperieHue TEOPETUUECKUX 3HAHUM

Haittu Y'(1) u y"(1) ana gpysxumm y (x), 3anannoit Tabmuneit

X -3 -1 0 2 3 4

y 5 2 -4 -1 6 5

7. IlpomMexyTOYHAS aTTeCTAINS.
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[TpomexxyTouHasi aTrecTanus Mo y4eOHOW nuciuIuimHEe «MaremaThka» TpPOBOIUTCS B
dbopme rKx3ameHa (3 cemecTp).

K mpomexyTouHo# aTTecTanuy no yueOHOW AUCIUIUINHE IOy CKAIOTCST BCE CTYICHTHI.
[1pu siBKe Ha MPOMEKYTOUHYIO aTTECTALHUIO CTYJCHTAaM HEOOXOMMO UMETh 3aUETHYIO KHUKKY.
[To pesynpratam BceX BHIOB OLIEHOYHOW NEATEIFHOCTH CTYJICHTY BBICTABISETCS OTMETKA II0
yueOHOW aucumrumHe. Illkama OIEHOK: «OTIMYHOY, «XOPOILOY», «YHOBICTBOPUTEIHHOY,
«HEYIOBJIETBOPUTEIHHO.
CryneHTbl, He MpOIIEAIINE IPOMEKYTOUHYIO aTTECTAllMI0 B YCTAaHOBJIEHHOE BpeMs II0
YBKUTEIFHOW TPHYWHE, TOATBEPKICHHOW JIOKYMEHTAILHO COOTBETCTBYIOUIMM JIOKYMEHTOM,
C/at0T €€ MHAMBUYAJIbHO, B YCTAHOBIICHHBIE CPOKH .

Bonpocsl 1151 3k3amena (3 cemecTp)

Bonpocsl aJs1 npoBepku ypoBHs 00yueHHocTH « 3 HATD»

1. Ompenenenne KoMIieKCHbIX yrcend. OCHOBHBIE (POPMBI KOMIUIEKCHBIX yHcen. ['eomerpuue-
CKasl MHTEpIIpeTalusl KOMIIIEKCHBIX YHCEI

2. JleficTBHA ¢ KOMIUICKCHBIMHU YMCIIaMH, NPEICTABICHHBIMU B pa3inyHbIX (popmax. [lepexon

oT asireOpanyeckoit opMbl K TPUTOHOMETPUUECKOI U 00paTHO

MHoecTBO U ero neMeHThl. [lycToe MHOXKECTBO, TOIMHOKECTBA HEKOTOPOI0 MHOXKECTBA.

Omnepanuu Hajg MHOXKecTBaMu. OToOpaxeHne MHOeCTB. [IoHsATHEe QyHKIMHU U crIOCOOBI ee

3a/1aHusl, KOMIO3HUIUS (DYHKIIUH.

OTtHomeHus, UX BUIbI M cBOMCTBA. J[narpamma Benna. UucnoBsle MHOXKECTBA

Omnpenenenue rpada, Buasl rpadoB: MOTHBIE, HETIONHBIE. DIEMEHTHI Tpada: BEepIIMHbI, peo-

pa; creneHb BepnHbl. L{uki B rpade. CsizanHbIe rpadbl

@OyHKIMHU OHOM He3aBUCUMON niepeMeHHoM. [Ipenensl. HenpepsBHOCTD (yHKIIHIA

[TpousBoaHasi, reoMmeTpudeckuii cMbici. MccnenoBanue GyHKIMMA

Heonpenenennsiii naterpan. HemocpeacrBeHHOE MHTETpUpOBaHUE. 3aMeHa IEPpEMEHHON

0. ®yHKIMH HECKOJIBKMX MepeMeHHbIX. [IpriiojkeHust nHTerpaisa K peleHuto MPUKIaIHbIX 3a-

nad. YacTHble MPOU3BOIHBIE

11. 3agaum, npuBoxasmue K AuddepeHInaTbHBIM YPaBHECHHUSIM.

12. JInddepennmanbHple ypaBHEHHUS C pa3fesSIONMMUCS NepeMeHHbIMU. OOIre W 4YacTHbIE
peleHus.

13. Opnoponnsie quddepeHnnanbable ypaBHEHHS IEPBOTO MOPSIKA.

14. JluneiiHble OAHOPOAHBIE YPAaBHEHHS BTOPOTO MOPsAKA C HOCTOSHHBIMU KO3 (hUIIMeHTaMu

15. Yucnossle psiabl. CXOAMMOCTD M paCXOAUMOCTb YHCITIOBBIX PSAIOB.

16. IIpusnak cxomumoctu Jlamambepa. [Ipusnak cxogumoctu Ko

17. 3nakonepeMeHHbIE psabl. AOCONIOTHAS M YCIOBHAS CXOAUMOCTH PS/IOB.

18. IIpusnak JleiiOuuma. Ctenenusie psabl. Psaasl Oypbe

19. TlonsTue coOBITHS U BEPOSITHOCTH COOBITHS. JlOCTOBEpHBIC M HEBO3MOXKHBIE COOBITH. Kitac-
CHUYECKO€ OIpe/ieIeHNne BEPOSITHOCTH.

sw

oo

B2 oo~

20.  Teopema croxeHHs BeposiTHOCTEH. TeopeMa yMHOKEHHSI BEPOSTHOCTEH

21.  Cayyaiinas BennuMHa. /IuckpeTHast 1 HepepbIBHAS CilydaiiHble BEJIMYMHBI.

22. 3axoH pacmpeeneHusl CIy4aiHOW BeTMYNHBI

23. Marematuueckoe OXKUJaHWE NUCKPETHOW CIIydyaHOW BeIWYWHBIL. Jlucriepcus ciaydaitHOM
BEJIMYMHBI.

24. ®opmyJiel IpsAMOyroiabHUKOB. Dopmyina Tpaneunid. @opmyna CuMIcoHa.

25.  Ywucnennoe nuddepenmupoBanne. opmyisl mpudImkeHHOro auddepeHnnpoBaHmsi, oc-
HOBaHHbIE HA HHTEPIOALMOHHBIX (popMyaax HproToHa.

26. YucneHHoe pernieHrne 0OBIKHOBEHHBIX AU (epeHInanbHbIX ypaBHEHUH

27. OnpeneneHne KOMIUIEKCHBIX YUCEII.

28. OcHOBHBIE (HOPMBI KOMIUIEKCHBIX YHCEI.

29. T'eomerpuyeckast UHTEpIpPETALMsI KOMIUIEKCHBIX YUCE].

30. ®opmyra KOpHEH KBaAPATHOTO YPABHEHUS C OTPHIIATEIBHBIM JHCKPUMHUHAHTOM.

31. [leiicTBus HaJl KOMIIJIEKCHBIMH YUCIIAMH, IPEJCTABICHHBIMU B PA3JIMYHBIX (OpMaXx.
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32. Tlepexon ot anredpandeckoit GOpMbI K TPUTOHOMETPUIECKON M 00OpaTHO.
33. IlpousBoanasi pyHKIMH, €€ TEOMETPUIECKHUI U (PU3HMUECKUN CMBICTT.
34. Heomnpenenennsiii uHTErpai. HemocpeacTseHHOe MHTErpUpOBaHKE. 3aMeHa MEPEeMEHHOM.
35. 3apmaum, npuBojsAMe K A depeHInanbHbIM ypaBHEHHUSM.
36. OOmue u yactHble pemenus. [lopsaok auddepeHnnanbHOT0 ypaBHEHUS.
37. uddepenmanbupie ypaBHEHHs ¢ pa3AeIIOMIMMUCS IEPEMEHHBIMH.
38. JluneliHbIe OJHOPOIHBIE YPAaBHEHUS IIEPBOTO TOPSIIKA.
39. Opnoponnsle AuddepeHnranbHble ypaBHEHHS IEPBOTO MOPSIKA.
40. JluneliHBIC OJJHOPOIHBIC YPaBHEHHSI BTOPOTO MOPSAKA C IOCTOSHHBIMU KO3 hUIIneHTaMU
41. Yucnossie psjpl. CXOAMMOCTD U paCXOJIUMOCTh YUCIIOBBIX PS/IOB.
42. Tlpu3Haku CXOTUMOCTH: IIEPBBIN U BTOPOU NPU3HAKK CPABHEHHS.
43. Tlpusznak cxonumoctu /I AnambOepa. [Ipuznak cxonumoct Komm.
44. 3HakomnepeMeHHbIE psbl. AOCOIIOTHAS U yCIIOBHAS CXOJAUMOCTH PSJIOB.
45. Ilpusnak JleitOnuma.
46. Crenennsle psbl. O0IaCTh CXOAMMOCTH CTEIICHHOTO PsifIa.
47. Panel @ypoe.
48. OcHoBHBIE KOMOWHATOPHBIC KOH(HUTYpaIlMU: COUYCTaHHUE, Pa3MEIICHUE W TEePECTAHOBKH (C
HNOBTOPEHUSIMH U 0€3 MOBTOPEHUI).
49. OcHOBHEBIE MTpaBHIa KOMOMHATOPUKH.
50. bunom Herotona. CBoiicTBa GMHOMHUATBHBIX KOI()PHUIIMEHTOB.
51. [lonsitue coOBITHS U BEPOSTHOCTH COOBITHA. JloCTOBEpHBIE M HEBO3MOXKHBIE COOBITHsA. COB-
MECTHBIE U HECOBMECTHBIE COOBITHSL.
52. Krnaccudeckoe omnpe/eseHiue BEepOsSTHOCTH.
53. TeopeMsl CI0KEHUST BEPOSTHOCTEH.
54. Teopembl yMHOKEHHSI BEPOSITHOCTEH.
55. ®opmyia noaHON BeposATHOCTH U Gopmyia baiieca.
56. TloBropenue ucnbiTanuii. Dopmyia bepHysuim.
57. ®opmysl npssMoyroibHUKOB. Popmyia Tpanenuit. @opmyna CumrcoHa.
58. Yucnennoe nuddepenmuposanre. @opMyisl MPUOIMIKEHHOTO TU((EpPSHIIMPOBAHUS, OCHO-
BaHHBIC Ha UHTEPIOJIALMOHHBIX popmynax HeroToHa.
59. UYmcneHnHoe pemeHne 0OBIKHOBEHHBIX AU (epeHInanbHbIX YpaBHEHUH
Bonpocsl 1451 npoBepku ypoBHs 00yueHHocTH «YMETb»
1. IIpuMeHATs MaTeMaTHYECKUE METOIBI JIJISl pEIIeHUs MPO(eCCHOHANBHBIX 3a/1a9
2. PemaTh nNpuKIagHbIE 3JEKTPOTEXHUYECKHE 3aJa4l METO/I0M KOMIUIEKCHBIX YHCell
3. OnpenensTh MAKCUMYM MOIITHOCTH B IIETIH MTOCTOSTHHOTO TOKA C IPUMEHEHHUEM TPOU3BOIHOMN
5. BeruucnsaTh npocTeiinme onpeaeaeHHble HHTETPajbl
6. Beraucars miomaay 1 00beMbl IPU IPOSKTHPOBAHUN 00BEKTOB TPAHCIIOPTA C IPUMEHEHHUEM
OTIpeJIeJIEHHOr0 HHTEerpaa
7. BemoaHsaTh paznoxkenue ¢pyHkiuil B pag Oypoe;
8. IIpon3BOAUTE pacyeT MEKTPUUECKHX LeTell HeCHHYCOUJAIBHBIX EPUOANYECKHX TOKOB C UC-
nojb30BaHueM psaoB Dypee
9. Pematp 3amaun Ha HaXOKICHHWE MATEMaTHYECKOTO OXHJAHHS M JUCIEPCHH NPH OLEHKE (-
(EKTUBHOCTH 3aKa30B M 00CITY)KMBaHUS TIOTPEOUTENICH YCIYT U MPH OI[EHKE CUCTEM HAIeKHOCTH,
0€30I1aCHOCTH U KauecTBa yCIIyT Ha kKeJle3HOI0OPO’KHOM TpaHCIOpTe
10. BeImosHATE NeHCTBHS HAl KOMIUIEKCHBIMU YHCIIaMU, TIPEJICTaBICHHBIMH B pa3HbIX (hopmax
11. Haxoauts npou3BOAHYIO (DYHKIUH, BBIYMCIATH MHTErPabl METOAOM HENOCPEICTBEHHOTO
UHTETPUPOBAHUS U METOZOM 3aMEHBI
12.Pemats 00bIKHOBEHHBIE MU DepeHITnaNbHBIE YPAaBHEHHUS
13. UccnenoBaTh psa Ha CXOIMMOCTb, PacKIaIbBaTh PyHKIHIO B psia Telmopa
14. BeinmonuaATh paznoxenue GyHkuui B psa Oypre
15. PemaTs npocreiinine KoMOMHATOPHBIE 33Ja4H
16. PemiaTh 3a1a4M Ha HaX0XJI€HUE BEPOSATHOCTH COOBITHS
17. PemaTh 3a/1a4n Ha HAX0XK/ICHHE MATEMAaTHIECKOTO OXKUJAHHS U TUCTICPCHH
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