


ITPOI'PAMMA BCTYINUTEJBLHOT O UCTIBITAHUSI

Paznen 1. [lonsiTHe MHOKECTBA, OTHOMIEHHS MEK/IY MHOKECTBAMH, ONlePAIIMH HAJ
HUMH. JJ1eMeHThbI THHEHHOI a/redphl M TEOPHH KOMILIEKCHBIX YHCEJI

IloHATHE MHOXECTBA; WYHCIOBblE MHOXECTBA; OrPAHUYEHHBIE M HEOrPAHHYCHHbIE
MHOXKecTBa. Onepauuu HaJ MHOKECTBAMU: OOBCIMHEHHE. MHOXECTB, IIE€peCedeHHe, Pa3HOCTb,
JOTIOJTHCHHE MHOXKECTBA, JIEKapTOBO IpOM3Be/eHHe MHOkecTB. CBoiicTBa omepaumii Hajx
MHOKecTBamu. Jloruueckoe BeIpaxkeHHe. KBaHTOpbI BCEOOIIHOCTH M CYIIECTBOBAHMS.
Onpenenenrie KOMIUIEKCHBIX YHMCEIT; CBOMCTBA ONEPALIMiA CIIOKEHUS U YMHOKEHUs; anrebpandeckas
Gopma 3ammcm, MOmyIb M apryMEHT; KOMIUIEKCHAs IUIOCKOCTB; ONEpalUd KOMILUIEKCHOTO
CONPSDKEHHs M JCIICHUS; TPUrOHOMETpHYecKas H IokaszatenbHas (opmbl; (opmynsl Diiiepa;
¢dopmyna MyaBpa; U3BlieueHHe KOpHER U3 KOMILUIEKCHBIX ducell. CucTeMa JIMHERHBIX YPaBHEHHH ¢
HECKOJILKHMM HEM3BECTHBIMH M METOJB! ee peurenus. Omnpenenurenn W uUX cBoictea. IloHsTHe
MaTpHlel, oOpaTHas Marpuna. Panr martpunbl. Omnepanud Haa MaTpUIAMH H HX OCHOBHBIE
cBoiicTBa. Pemenne cucrembl JIMHEWHbIX ypaBHeHuit MeTonom Kpamepa.

Paznen 2. DjieMeHTBHI MATEMATHYECKOI0 aHAJIN3A.

[lonaTne npoW3BOAHOM, €€ TeOMETpUUECKMH M MexXaHWdeckuil cmbicia. [IpousBomHbie
npocteiimmx ¢ynkuuid. [lpaBuna auddepeHumposanust CyMMbl, pa3sHOCTH, [POU3BENEHUS U
gacTHOro (yHxkuuii. IlpousBognas cinoxHOH M 0OpaTHOW (BYHKIMH; IPOU3BOAHBIE OOPATHBIX
TpuroHomerpudeckux ¢Qynkuumit. IlpomsBomspie BeicHX nopsikoB. @opmyna Jleinbuuna.
IlpousBosHble N-ro NOpsAAKa HEKOTOPBIX dleMeHTapHBIX (ynkuwi. [lonstue muddepentmana
¢Gysaknuu u ero cpoiicta. [lpubmmkeHHble BBIYMCICHHS C moMoubio muddepenmuana.
WuBapuantHocTs (opmer  mepBoro aubdepenunana; (GopMmynbl M NpaBUiIa  BBIYHCICHHUS
midpepeHnnanoB aneMeHTapHbIX (yHKiuid. [loHaTHe sKkcTpemyma (yHKIHH; HEOOXOAHUMOE
ycinoBue akcTtpemyma (QyHkuuu. OnpeneneHus MOHOTOHHBIX (BO3pacTaloIMX, YOBIBAIOLIMX,
HEBO3pacTalolmux M HeyOwBarommx ¢yuxkuuif). HeoOxomumoe W 1ocTarodHoe ycnoBHe
MOHOTOHHOCTH (yHKiuH. CranHoOHApPHBIE ¥ KPUTHYECKME TOYKH. JlocTaTouHBle YCIOBHUS
skcTpemymoB. HMccnemoBanne rpaduka QyHKUMM Ha BBIIYKJIOCTH M BOTHYTOCTB; HEOOXOAMMOE
yCIIOBHE IS TOYKHM Ieperuda; J0CTATOYHBIE YCJIOBHS BBIMYKJIOCTH BHH3 (BBepX) rpaduka
GYHKUMHU; JIOCTATOUHOE YCIOBHE JUIs TOYKM Iepernda; OTBICKAHME aCUMITOT; 0O0mas cxema
HceleloBaHus U moctpoeHue rpaduka ynxuuu. [lepBooOpasHas; HeonpelenéHHbI HHTErpal U
ero CBOMCTBA; TAONMI]a OCHOBHBIX MHTETPAJIOB; 3JEMEHTAapHbIe TPUEMBI HHTETPUPOBAHHS; 3aMEHA
NIEPEMEHHOW B HEOIPEICIEHHOM UHTErpaje (MeToJ| MOJACTAHOBKM M METOJ MOABEICHHS IO 3HAK
muddepeHMana), METOJ, MHTETPUPOBAHHS IO YacTsAM; Pa3okKEHHE PAaLMOHAIBHBIX Apolei Ha
MPOCTEHIINE; HHTETPHPOBAHIE PANMOHATBHBIX (YHKIMN; HHTErPUPOBAHHE BRIPAXKEHHH BUa I (sin
X, €OS X). 3ama4u, MPUBOJSIIME K MOHATHIO ONPEAETICHHOI0 MHTErpaia; onpeaeaéHHbIi HHTErpal
KaKk Mpeiel MHTErPaIbHBIX CyMM; TeopeMa O CYyHIECTBOBAaHMM ONpPENCIEHHOrO MHTErpaa;
HEKOTOpbIe KJIACCHI MHTETPHPYEMbIX (YHKIIHI; CBOMCTBA ONpPEAEIEHHOIO MHTErpaja; Teopema o
CpelHeM; ONpeAeEHHBIA HMHTErpal C MEPEeMEHHBIM BepXHMM MpenenoM; ¢opmyna HeroTona-
JlelibHuua; 3aMeHa NEPEMEHHOW B ONpPENENEHHOM HHTErpaje; HHTETPHPOBAHHE 10 YaCTsAM.
['eomeTpuyecKue NPUIIOKEHHS OTIPEIeIEHHOr0 HHTErpaia.

Paznea 3. DjieMeHTHI TEOPUH BEPOSITHOCTH H MEeTObI MATEMATHYECKOH CTATHCTHKH

Cobbitss m ux wiaccupukamus. Kraccnueckoe ¢ CTaTUCTHYECKOE  ONPEICIIECHUs
BEPOSITHOCTH CIy4aifHOrO coObITHs. DopMysia BBIYHCICHHUS BEPOSTHOCTH CIy4ailHOIO COOBITHS.
Teopema cnoxenuss BeposTHOcTeH. Teopema yMHOXeHHUsI BeposTHOcTed. BeposTHOCTB
HEe3aBUCUMBIX coObITHi. CirydaiiHas BeNMWYMHA, 3aKOHBI PACIpPENCICHUs CIy4YalHOH BETUUUHBIL.
['enepanbpHas COBOKYIHOCTh U BbIOOpKA. JlMCKpeTHBIEe cilydalHble BeJIMYMHBL. Moja M MenuaHa.
Maremarnuyeckoe oxwuganue. Jucmepcus. CpemgHexkBaapaTW4YecKOe  OTKJIOHEHME.  Buubl
rpauyecKoro npecTaBlIeHUs pe3yIbTaToB.



Hpumepl{aﬂ TEMATHKA KOHTPOJbHBIX BOIIPOCOB

1 Yro Takoe muOxecTBO? Kakwe onepammu BBINONHSIOTCS Haj MHOecTBamMM? Kakoe
MaKCHMajIbHOE 4YHCJI0 IIOAMHOXECTB MOXHO 00pa3oBaTh H3 JaHHBIX N MOAMHOYXECTB
(prKcHpoBaHHOrO MHOKECTBA C MOMOIIBIO ONIEPalHii epeceyeH s, 00beIMHEHNS 1 TOTOTHEHUS?

2 Yro Takoe kommiexcHoe uucno? IlpuBexute npumep anreOpamveckoii  HOpMbI
KOMIUTEKCHOTO yKcna. Kakue 1eHCTBYS BBITOTHSIOTCS HA/l KOMIIEKCHBIMH YHCIaMu?

3 M306pa3ute Ha KOMIUIEKCHOM MIOCKOCTH 9HCIO |, a Takxke IPOTHBOIONOKHOE U
KOMIITIEKCHO-CONPsHKEHHOE eMy. HaliiuTe MOlyTb M apryMeHT Ka)I0ro U3 YhCell.

4 TlepeuncnuTe METOIbI PEINEHUS CHUCTEMBI JIMHEHHBIX YPaBHEHUH C HECKOIBKHMU
HEU3BECTHBIMHU.

5 Kaxue onepanuu BBIIOJHAIOTCS Hax MaTpriaMu? CBOMCTBA ONlepaliii Hajl MaTPUIIAMH.

6 Haiitu neHcTBHTENbHBIE YHCIa W3 YCIOBHS PABEHCTBA KOMIUIEKCHBIX YMCEN: -2 Six-
3iy=9i 2x-4y

7 Bemonuute aeiicrus: 1) (2-31)(2 31); 2) (5-41)(3 2i)

8 Haiitu nedcTBUTENBbHBIC 3HAYEHHUS! X, IIPU KOTOPBIX CIPaBEUIMBO paBeHCTBO (X2 1)i
3=x(x-21)-2x.

9 Pa3noxuTh HA KOMILIEKCHBIE MHOXKUTENH 1) m2 n2; 2) a2/9 b2/16; 3) 1 sin2¢; 4) 3.

10 ITpencraBute B anrebpanyeckoit popme uncno: z=2(cos2n isin2m)

11 Halitu paHr cieiyrommx MaTpUll ¢ MOMOIIbIO OKaWMIIEHHs MHHOPOB M 3JIEMEHTApPHBIX
npeoOpa3oBaHmii:
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13 Haiiti 00paTHyI0 MaTpuIly Ui MaTPHIIbL: ¢ -

14 Petmute o popmynam Kpamepa cucremMbl ypaBHEHUI:
a){ 21 — x3 = 1, 6){ 21 +5x9 =1,

15 &1+ 161‘2 17, 31‘1-’:-7.7,'2:2;

16 BanumuTte GOpMYIIBI ISt IPOU3BOAHON CYMMBI, IIPOU3BEICHUS M YaCTHON (pyHKIMN.

Il

’
17 Kak BBIYMCIISIETCS MPOM3BOHAs CI0XkHOH (ynkuuu? Haittu npoussonuyo () ecrm
y=sinZx+e"

18 Kakue ¢pyHKIHMM Ha3bIBAIOTCS HENPEPHIBHBIMU B TOUKE. [IpUBeIUTE IPUMEpEI.

19 JlafiTe onpeneneHne 1 MpUBEIUTE IPUMEPhl GYHKINN, HENPEPLIBHBIX HA IPOMEKYTKE.

20 JlafiTe ompeneieHue TOUKH Iieperuba rpadpuka ¢yHkuuu. PaccMoTpuTe npuMep
3

y= (a>0)
x2+3a2
_ Ax=3

21 Yro Takoe acumnToThl rpaduka ¢pyukuuu? [loctpouts rpaduk GyHKIUH g 4x+1,

22 JlaiiTe onpe/enenue GyHKIMHA HECKOJIBKUX NEpeMEHHBIX. ['eomeTpuyeckoe u3obpaxenne
¢bynknuit 1Byx nepemeHHsIx. [IpuBenute npumep.

23 Yo Takoe yacTHBIE MPOU3BOAHbIE (PYHKIMHA HECKONBbKHX mnepeMeHHbIX? Kaxk HaxoauTs
IKCTPEMYMBl (DYHKUMH HECKOJBbKHX IEepeMEHHBIX? B uemM CcOCTOMT HEOOXOAMMOE YCIIOBHE
sKCTpeMyma?

24 Yro takoe nepoobpazHast? CHopMyIupyiTe TEOPEMBI 0 IepBOOOPA3HBIX.

25 Yto Takoe HeompeAe/ICHHbIH HHTErpaJl. Y K&KUTE €ro CBOMCTBA




269to  3mayut  mpomHrerpupoBath  Qynkumio?  Cdopmymmpyiite Teopemy 06
MHBAPHAHTHOCTH (DOPMYJI HHTETPUPOBAHMS.

27 HCHOJ‘[LISySI MCTO 3aMECHBI HepEMCHHOﬁ B HEONPECACIICHHOM HWHTErpalie, BBIYUCIHUTH

J' dx
e +e"

28 Mcnionp3ys cnocod HHTErpupOBaHKE 110 YACTSIM, BEIYMCIIATE

_[ x? cos xdx

e Icos 8xcos6xdx
29 VInTerpupoBaHye TPUTOHOMETPUICCKUX (DYHKIMIA Ha IIpUMeEpe :

30 Yro Takoe ciy4aitHoe coObiTHE?

31 [la¥iTe cTaTHCTHYECKOE ONpe/ieieHHe BEPOSTHOCTH CIIYYaitHOTO COOBITHS.

32 Jladite ompezielieHUe YCIOBHOW BeposiTHOCTH. Koraa ycioBHas BEpOSITHOCTH paBHA
HYJII0?

33 JlaliTe ompeneleHHE HE3aBHCUMbBIX COOBITHI. 3anucaTe (OpPMYyIly BepOSTHOCTH
IPOU3BENICHHUSA HE3aBUCUMbIX COOBITHH M IPUBECTH IIPUMEP €€ IPUMEHCHHSI.

34 3anumute GopMyiTy NOTHOMN BEPOATHOCTH H TIPUBECTH ITPUMED €€ MPUMEHEHUSI.

35 Yo Takoe aucKpeTHas ciydaiinas BenuuuHa? Kak oHa 3anaercs? IlpuBectu npumep.

36 Yto Takoe HempepbIBHas ciydaiiHas BenwuumHa? KakuMu MaHHBIMH OHA 3a1aeTcs?
[TpusecTu npumep.

37Kak onpeznensiercs W KakMMM CBOHcTBaMH 0OnamaeT (YHKIMS paclpejieeHus
CIIyYalHOM BeTHYMHBI?

38 Onpenenure NOHATHE HOPMAIBLHOTO pacrpe/ie/ieH s
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