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1. IEJHM OCBOEHMA JUCIUAIIJIMHbI

LenssMu OCBOEHUSI JUCHUILIMHBL SBJISIETCSI O3HAKOMJICHUE CTYJEHTAa C OCHOBAMHM MaTeMaTH-
KM, HEOOXOJUMBIX JJISl PEIICHUS COBPEMEHHBIX TEOPETHYECKUX M MPAKTUYECKUX 3a]ad, KOTOPbIE
CIOCOOCTBYIOT Pa3BUTHUIO MPO(ECCHOHATBLHBIX CBOWCTB JTUYHOCTH, CIIOCOOHOCTh BBIMTYCKHHUKA Ha
BBICOKOM MPO(ECCHOHATBLHOM YPOBHE OCYIIECTBIIATH MPOGECCHOHATBHYIO JESITENbHOCTh B YCJIO-
BUSIX MHHOBAIIMOHHOTO Pa3BUTHS OOIIECTBA.

N3ydyeHue Kypca MaTeéMaTHKU CIOCOOCTBYET pPacCIIMPEHHUIO HAYYHOTO KPYro3opa U IMOBbI-
HIEHUs 00Iel KylbTypbl OyQyLIEro CIeualncTa, pa3BUTHIO €r0 MBIIUIEHUE U CTAHOBJIEHUIO €T0
MUpOBO33peHus. Takas MoAroroBka HEOOXoAMMA JUIsl YCHEIIHOIO YCBOEGHMSI MHOTMX CIELUallb-
HBIX JMCLMIIIMH, UCCIEIO0BAHUIO MIPOLECCOB B MPOMBIIUIEHHON TEXHOJOTUU U 3KOHOMHUKE, CBS-
3aHHBIX C Pa3pabOTKON COOTBETCTBYIOIIMX MAaTEMaTHYECKHX MOJEICH IS YCIEIIHOTO MCCIEea0-
BaHUS KOTOPBIX OyIyIIMH CIENUAJIHUCT IOJYYUTh JIOCTATOYHOE CEPbE3HYI0 MaTEMaTHYECKYIO
MOJATOTOBKY.

B xozie u3yueHus IUCUUIIIIMHBI peaTu3yeTcsl CIeIyIoUIne 3aJa4u:

-u3y4yeHne PyHIaMEHTAIbHBIX Pa3/IeI0B MATEMAaTUKU, KOTOPbIE COCTABAT OCHOBY MaTeMaTHYECKUX
3HAHUM CTYJICHTA;

- BIIQJICTh KYJIbTYPOU MBINIICHHSI, CIIOCOOHOCTRIO K 0000IIEHNI0, aHAIIN3Y, BOCIIPUSATHIO HHPOP-
MaIiH, IOCTAHOBKE LIETTU U BHIOOPY MyTEH ee TOCTHKEHHUS;
- BJIA/IETh OCHOBHBIMHM METO/IaMHU, CIIOCOOAMHU U CPEICTBAMU MOJIYUYEHUS], XPAaHEHUs, IepepaboTKu
uH(pOpMaIIiU, UMEET HABBIKU Pa0OTHI C KOMITBIOTEPOM KaK CPEJCTBOM yIpaBlieHUsI HHPOopMaIue,
crocobeH paboTarh ¢ nH(pOpMaIEH B TII00aTBHBIX KOMITBIOTEPHBIX CETSIX;
- CIOCOOEH OCYIIECTBIATH cOOp, aHaIn3 U 00pabOTKY JaHHBIX, HEOOXOAUMBIX ISl PEUICHHs MO-
CTaBJICHHBIX 3aJad4,
- coco0eH BBIOpaTh MHCTPYMEHTAIbHBIE CPEACTBA A1 OOPaOOTKH JIaHHBIX B COOTBETCTBHUU C TO-
CTaBJICHHOM 3aj1aueii, MPOAHATIM3UPOBATh PE3YJIHTATHl PACUETOB U OOOCHOBAThH MOJYYCHHBIE BBHIBO-
JTBL.
2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Hucuunnuna «MaTtemaTtukay SBIseTcs 005A3aTeTbHOM YacThio Y4eOHOTO MIlaHa.
[TpepexBU3UTHI AUCHUIUIMHBL: AUCHUIUIMHA ONUpAeTCs Ha 3HAHMS MPEIMETOB OCHOBHOM 00pa3oBa-
TeIBHOU MPOTrpaMMbl CpeHero (MOJHOro) obIiero oOpa3oBaHus: «Anredpa U Hadajga MaTeMaTH-
YEeCcKOro aHanauza» u «l'eomeTpus».

3. INTAHUPYEMBIE PE3YJIBTATHI OBYYEHUSA 110 JUCIUIIJIMHE
[Tnanupyemblie pe3yabTaThl OOy4eHHUS MO TUCLUIUINHE, COOTHECEHHBIE C IUIAaHUPYEMBIMH pe-
3ynbraramMu ocBoeHus OIIOIL

dopmupyembie KOM- [TnanupyemMble pe3ynbTaThl 00y4YeHHs 110 AUCHIUTUTHHE, B HaumenoBanwue
TIETCHITHH COOTBETCTBUH C MHJIUKATOPOM JIOCTHIKECHUSI KOMIICTCHIIUN OIICHOYHOT'O
(xon, comepkaHue WuankaTop TOCTHKEHUS PesynbTarel 00yueHus mo cpeacTBa
KOMTICTCHIIHH ) KOMITCTCHITHH JTUCITUTUTAHE
(k00, cooepoicarue
uHouKamopa)
YK-1. Cnocoben | YK-1.1 3naer npunimnel | 1) 3HaeT: - 0COOCHHOCTH HC- [IpakTuko-
OCYIIECTBJISITH  TO- | cOopa, oTOOpa m 0000Ie- | TONB30BaHUS  MaTeMaTh4de- | OPUEHTHPOBAH-
UCK, KPUTHYECKW | HUA UH(OpMALIUU CKUX 3HAHMWA JJIs TIOMCKA | HBIC 3a/laHuUs
anamm3 u cuHrte3 | YK-1.2. VYmeer cooTHO- | HYXHOW HHpOpMAIMH B CO-
uH(OpMaNUK, TIPH- | CHTh PA3HOPOJHBIC SBJE- | BpEeMEHHOM HWH(OpPMAIHOH-
MEHSTh CHUCTEMHBINA | HUS M CHCTEMAaTU3UpOBAaTh | HOM IPOCTPAHCTBE;
MOJIXOA JJIs pellle- | UX B paMKax H30paHHbIX | 2) yMEeT: -  HCIOJIb30BaTh
HUS TIOCTAaBJICHHBIX | BUJIOB MPO(ECCHOHANBHOW | MaTeMaTH4YeCKHe 3HAHUS JUIS
3amaq NeSITeIbHOCTH. KpUTUYECKOTO aHaimW3a W
VK-1.3. Bnageer HaBbIKa- | CHUHTE3a TOJYYEHHOW WH-
MU HAy4YHOTO TMoucka u | dopmanmu;




MPaKTUYECKOW paboThl ¢

3) BIageeT: - TEXHOJOTHUAMHU

MHOOPMAIIMOHHBIMUA ~ WC- | UCIIOJL30BAaHUSI MaTeMaTHye-

TOYHUKAMU; METOJIaMH | CKMX 3HAHWU JJI1 CUCTEMHOIO

MPUHATUSA PELICHU. MOJX0/Ia B PELICHHUM IOCTAB-

JICHHBIX 3a/1a4.

ITIK-4. Cniocoben [K-4.1. ®opmynupyer | 1) 3HaeT: -  OCHOBBI Marte- [IpakTuko-
dopmupoBaTh  pa3- | IMYHOCTHBIC, MPEAMETHBIC | MATHYCCKOW TCOPUH HE00- | OpUEHTHUPOBAH-
BUBAIOLIYIO 06p330- u MCTAIIPECAMCTHBIC pe- XO0OUMBbIC JIs1 q)OpMI/IpOBa- HBIC 3a1aHUsA
BAaTENbHYIO  Cpeay | 3YJIbTaThl o0ydyeHuss 1O | HHS pa3BUBarOIIEH 00pazo-
151 JOCTHKeHHUsA | CBOCMY y‘-Ie6HOMy npeame- BaTEILHOM Cpeabl g O0-
JINYHOCTHBIX, TIpEe.- Ty, CTHXKCHHUA JIMYHOCTHBIX PE-
Metubix u  Mera- | [IK-4.2. Ilpumensier co- | 3yapTaToB 0O0y4YeHUS;
IPEeIMETHBIX pe- | BPCMEHHBIC METO/BI dop- | 2) ymeer: - TPUMEHSATH Ma-

3yJIbTATOB O0yUYEHMS
CpEICTBaMHU Ipeno-
JlaBaeMbIX Y4eOHBIX
IIPEIMETOB.

MHpPOBAHUs Pa3BUBAIOLIECH
00pa3oBaTeNbHON Cpebl;
I1K-4.3. Co3zpaer nenaro-
TMYECKUE  YCIIOBHS  JUIS
dbopmMupoBaHHUA ~ pa3BUBa-
ouel  0O6pa3oBaTenbHOM
CpEbl.

TEMATUYECKHE MOJCTH IS
NPOBEJCHUS TEOPETHUYECCKUX
U OKCHEPUMEHTAIbHBIX HC-
CIIC/IOBaHUI, HCIOJIb30BaTh
9T MOJENH JUIS PEIIeHUs
3ama4 B oOjactu oOpa3oBa-
HUS;

3) BiajiceT: - HaBBIKAMU IPU-
MEHEHHSI COBPEMEHHOTO Ma-
TEMAaTUYeCKOr0 HMHCTPYMEHTA
JUTSL pEeIIeHHs MCCIIeI0BaTeh-
CKUX 3aJa4, METOJUKON Io-
CTPOCHHUS, aHalu3a U MpUMe-
HEHMsI MaTeMaTU4ecKod Mo-
JIeNU JUI OLEHKH COCTOSIHUSA
Y TIPOTHO3a Pa3BUTHUS SBICHUIN
U TpolieccoB B o0iactu oOpa-

30BaHUA.

4. OBBEM U CTPYKTYPA JUCHUIIJIMHBI
OO61mmas Tpy10eMKOCTh JUCIUTIIMHBI COCTaBIIseT 4 3aueTHbIe euHuIlbl, 1444aca

TemaTnueckuii miaan

(¢popma o0yuenusi — ounasi
No HaunmenoBanue Tem KonTakTHas pabota @DOpMBI TEKYILIETO
/1 1/ WK pa3ienos/ 00y4aroIuxcs KOHTPOJIS
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1 AHanmuTuyeckas
TCOMETPHS
1.1 MeTo1 KOOpIUHAT 1 1 0,5 1 2
IIpsmas
1.2 P 1 1 05 | 1 2
HAa TUTOCKOCTH




Kpussie Broporo mno-

1.3 1 2 0,5 1 2
psika
1.4 BekropHas anrebpa 1 2 0,5 1 2
15 Hnockocte 1| 3 |05 |1 2
B IIPOCTPAHCTBE
16 Hpavas 1] 3 o051 2
B TIPOCTPAHCTBE
2 Jluneiinas anreOpa 1
2.1 Onpenenurenu 1 4 1 2 5
29 Pewienue cHCTEM 1 5 1 2 5 Peittunr-
YpaBHEHUI KOHTpPOJb |
2.3 | Marpuunas anredpa 1 6 1 2 5
3 MaremaTtuyeckuii 1
aHamn3
31 Oynkuus. [Ipeaen 1 7 05 1 2
GbhyHKIIH
3.2 Hpoussozuas 1] 7 |o5 | 1 2
GyHKIIH
OCHOBHBIE TEOPEMBI
3.3 | muddepeHIHATBHOTO 1 8 1 2 2
WCYUUCIICHHUSI
34 Heonpenenenuslii 1 9 1 2 2
WHTErpal
35 OnpeneneHHblil 1 10 05 1 2
HHTErpal
OOGBIKHOBEHHBIC PeiTur -
3.6 | mudpdepeHnnANTLHBIE 1 10 0,5 1 2 KoHTPOIH 2
YpaBHEHUS
3.7 Teopust psnos 1 11 1 2 2
Huddepennunanbaoe
3.8 nenieIenie 1] 12 |05 | 1 2
(YHKIMI HECKOTBKUX
MEPEMEHHBIX
DOyHKIUU
3.9 KOMIUIEKCHOTO 1 12 0,5 1 2
MIEPEMEHHOTO
4 BeposiTHOCTB 1 1
CTaTHCTHKA
41 | OcuoselTeopun 1] 1314 2 | 4 6
BEPOSITHOCTEH
4.2 Catyuaiisre 1]1516| 2 | 4 6
BEJTMYHHBI
43 Craructuueckue 1 17.18 5 4 6 Peittunr-
METOJIBI KOHTPOJB 3
Bcero 3a 1 cemecTp 18 36 63 IK3aMeH
(1cemectp, 27 4.)
Hajnunumne B 1ucuun/inHe
KII/KP
Hroro no gucuunianxe 18 36 63 IK3aMeH

(1cemectp, 27 4.)

Conep:kaHue JeKUMOHHBIX 3aHATHI M0 TUCHUNJIMHE
Pa3nenl. Aganutnyeckas reoOMeTpus

Tema 1.1. Metoa koopaunat. [Ipocteiimue 3agaun aHATUTUYECKON T€OMETPHH.
JlexapToBbl KOOpAMHATHI HA IPSIMOW, HAa INIOCKOCTU U B IPOCTpaHCTBE.PaccTossHue Mexay AByMs

TOYKaMU. ﬂCHeHI/Ie OTpE3Ka B JaHHOM OTHOUICHWH. HOJ’IﬂpHI)Ie KOOpJAWHATHI.




Tema 1.2. IIpsimast Ha IIOCKOCTH.
OO0miee ypaBHEHHE TIPSAMOM Ha IJIOCKOCTH. HemosiHble ypaBHEHUS MPsSMON. YpaBHEHHE MPSIMOU C
yraoBeIM Kod(hdummmeHnToM. YToil Mexay ABYMS MPSMBIMU. Y CIOBUS MAPAJLICIBHOCTH U TEPIICH-
JTUKYISAPHOCTU ABYX MPSAMBIX. YpaBHEHHE MPSMOU, MPOXOAIICH Yepe3 IBE JaHHbIE TOUKH. YpaB-
HEHUE IIPSIMOH B OTPE3Kax.
Tema 1.3. DneMmeHTapHasi TEOpUs KPUBBIX BTOPOTO MOPSAKA.
Dunc U ero KaHoHn4Yeckoe ypaBHenue. VccnenoBanue ¢opmel surnca. ['unepbona u ee kaHo-
Hu4eckoe ypaBHeHue. MccnenoBanue gopmbl runep6onsl. [lapaGona u ee kaHOHUYECKOE ypaBHe-
Hue. MccnenoBanue GpopMbl mapadoibl.
Tewma 1.4. BektopHas anre0pa.
Bekropel. CiocoOs! ux 3ananus. JIuneiineie onepamnuu Haj BekTopamu. basuc. Pa3noxenne BekTo-
pa no 6aswucy. JInHeitHas 3aBUCUMOCTh BEKTOpOB. [Ipoekiusi BekTopa Ha och U ee cBoicTBa. Cka-
JSIpHOE MPOU3BEACHNUE BEKTOPOB U €T0 CBOMCTBA. BekTopHOE Ipon3BeieHNE BEKTOPOB U €r0 CBOM-
ctBa. CMelanHoe MPOU3BEACHNE BEKTOPOB U €r0 CBOMCTBA.
Tema 1.5. TlnockocTh B MPOCTPAHCTBE.
O61iee ypaBHeHHE TIOCKOCTH. HemonHble ypaBHEHHsI TUIOCKOCTH. Y paBHEHUE MJIOCKOCTH, OPTOTO-
HaJIbHOM JJaHHOMY BEKTOpPY U MPOXOJAIICH 4epe3 NaHHYI0 TOUKY. 3aJadyd Ha NapasuleibHble WU
NEPIEeHIUKYISAPHBIC IJIOCKOCTH, HA YIrOJI MEXKAY NBYMS IJIOCKOCTSIMU — CBEJEHHE K MCIIOJb30Ba-
HUIO COOTBETCTBYIOIIUX YCJIOBUHM ISl BEKTOPOB HOPMAJIH.
Tema 1.6. [Ipsimast B mpocTpaHCTBE.
OO0me 1 KaHOHMYECKUE YpaBHEHUS MPsIMOM B mMpocTpaHcTBe. [IpuBeneHne oOMMX ypaBHEHUM K
KaHOHMYECKOMY BH]y. 3a/1audl Ha IJIOCKOCTh U MPSMYIO B MPOCTPAHCTBE — CBEJIEHUE K UCIOJIb30-
BaHHUIO COOTBETCTBYIOIIMX YCIOBHM /sl BEKTOPOB HOPMAaJIU M HANPABJISIOIINX BEKTOPOB.

Pasznen 2. Jlugeiinas anrebpa

Tema 2.1.0npenenureny.
Onpenenurenu 2-ro ¥ 3-ro nopsaka. Beruncienue onpenenureneil. CBONCTBa ONpeNEIUTENEH.
Tewma 2.2. PerieHre CUCTEM YpaBHCHHIA.
CucreMsbl JINHENHBIX YpaBHEHUH. MeTO/IbI pELIEHUs] CUCTEM JIMHEWHBIX ypaBHeHU. [IpaBuno Kpa-
Mepa. ['eomeTpryeckass HHTEPIIpEeTalys PEIIeHUs CUCTEM JIMHENHBIX YPaBHEHUH.
Tema 2.3.Matpuunas anreopa.
Matpuusl 1 onepanuu Hajg HUMU. OOpaTHast MaTpHIia.

Pasgen 3. MaremaTHyecKkHii aHaIn3
Tema 3.1.®ynkuus. [pexen GpyHkimm.
Obuee noustue pyHkuuu. CrnocoOsl 3a1anust yHKIUN. OCHOBHBIE IeMEHTapHbIE GYHKLIUU U UX
rpaduku. [IpeobpazoBanue rpadukoB (CIBUTH, PACTSHKEHHS, CAMMETPUYHBIE TIPEOOpa3oBaHus OT-
HOCUTENbHO ocel koopauHat). Ilpenen ¢pynkumit. HeonpeaeneHHOCTb BbpaxeHus. OrpaHUYeH-
Hbl€ Ha 33JJaHHOM MHO)XeCTBe (D)YHKIMHU; BEPXHAS (HUXKHSS) FpaHULbl QYHKIMM HAa MHOXECTBE.
BeckoneuHo mainbie 1 OECKOHEUHO OOJIBIINE BEIMUUHBI U UX CPAaBHEHHE.
HenpepriBHOCTS (YHKIIMM B TOKEe U 00jacTH. ApudMeTHUEeCKHe ONepaluu HajJ HenpepbIBHBIMU
¢ynkuusamu. I[lonsarue obpatHol (yHKIMH. MoOHOTOHHbIE (DYHKIMH. MOHOTOHHBIE (YHKIIHH,
umeronme oopatayto. [Ipenensubie 3HaueHus GyHkimii Sinx/X mpu X—0 u (1+1/X) npu Xx—o0. Tlo-
HATHE cloxHON (pyHkumu. Knace anemenTapubix ¢yHkuuii. HenpepblBHOCTD 311eMeHTapHON QyHK-
MU B 00JIACTH €€ OTPEeICTICHUS.
Tema 3.2.ITpousBogHast GyHKIIHH.
['eomeTpuyeckuii © MEXaHUYECKUU CMBICI. YpaBHEHUE KacaTeJbHOW W HOpMalu KpuBou. I[Tpous-
BOJIHBIE OCHOBHBIX 3JIeMEHTapHbIX (yHkIM. [Ipom3BomHas CyMMBI, MPOW3BEACHUS, YACTHOTO.
[TpownsBoaHas cinoxxuoi GyHKun. [Ipon3BOIHBIE BRICIIUX TTOPSIKOB.
Tema 3.3.0cHOBHBIE TeOpeMbl TU(HEPEeHITNATEHOIO HCUUCTCHHS.
[TonsiTHe nOKaNBPHOTO SKCTpeMyMa. HeoOxoammoe ycioBHE JIOKAJIBHOTO JKCTpeMyMa (Teopema

®epma). Teopema Poms (o Hyne npousBoaHoi). Teopema Jlarpanika (0 KOHEUHBIX NPUPALEHUSX ).
Teopema Komu; 0o606mennas ¢popMyiia KoHeUHBIX pupaimeHuid. Teopema (mpaBuio Jlonmurans) o
packpsITHM HeonpeaeneHHocTer Buaa. @opmyna Teitnopa 11 MHOrOWIeHa W Il TPOU3BOJIBHOM
¢dbyakuun. OctatouyHblid WwieH B popme Jlarpanxka u [1eano.



WuTepBasibl Bo3pacTanusi U yObiBaHus (QyHKIMH. Teopema O JOCTATOYHOM YCJIOBUHM BO3pPACTaHHUS
(yOwpiBanus1) GpyHKIMH Ha nHTEepBajie. CtannoHapHbie Touku GyHKIuU. [lepBoe u BTopoe mocraTou-
HOE yclIoBUE dKcTpemyMa. Teopema 00 skctpemyme pyHKmu, He AUPPEPEHIUPYEMO B JaHHON
Touke. BrinmykiocTs, BOoruyTocTh rpaduka GyHkuuu. CBs3b cO 3HAKOM BTOpOU npou3BoaHoi. Tou-
K1 neperuba rpaduka ¢yHkuuu. HeoOxoaumoe m 10CTaTOYHOE YCIOBHE INepernda. ACUMOTOTHI
rpaduxa Qynkuuu. HaxoxxeHue BepTUKAIBHBIX U HEBEPTHKAIbHBIX acuMOToT. OOmas cxema uc-
cienoBaHus (QYHKIMM M TOCTpoeHUsi ee rpaduka. HaxoxneHnne HanOoONbIIEro M HAaHMMEHBIIETO
3HaYCHUM (PYHKIIMI HA CETMEHTE.

Tema 3.4.HeonpeneneHHbli HHTErpal.

[Tonsitue nmepBooOpa3Hoil GpyHKIMKM U HeompeaeneHHoro uHTerpana. OCHOBHBIE CBOICTBA HEONpe-

JIEJIEHHOT0 UHTerpana. Talnuiia OCHOBHBIX HEONPEIEICHHBIX UHTErpalioB. HTerpupoBanue 3ame-
HOHM TepeMeHHOH W 1Mo 4acTsaM. Pa3iokeHue mpaBWIBHOW pallMOHATIBLHOW APOOM HA MPOCTEHIIHE.
HuTerpupoBanue pallioOHAIbHBIX APOOCH.

Tema 3.5.0npeeneHHblil HHTErpall.

[TonsiTue onpezneneHHoro nHTerpana. OCHOBHBIE CBOMCTBA ONPEAEIEHHOr0 HHTerpana. Teopema o
CYILIECTBOBaHUM NepBO0OOpa3HOil (yHKIMHU, HenpepblBHON Ha uHTepBasie. Popmyna HeroToHa —
JleiibHuua. 3aMeHa NMEpeMEHHON M MHTErpUpOBAaHUE I10 YacTAM I ONpPEAesIEHHOIO MHTErpaa.
I'eomeTpuyeckre NpUIOKEHUs ONIPEACICHHOIO HHTErpaa.

Tema 3.6.00bIKkHOBEHHBIE AU PepeHIIMaTbHbIE YPAaBHEHHUS.

[Tonsitre o muddepentmanpaoM ypaBaenun. [lopsimox ypaBHenus. JuddepeHnnanpapie ypaBHe-
HUs 1-ro nopsjaka, pa3peliéHHble OTHOCUTENIBHO MPon3BoAHONW. OOI1ee M yacTHbIE pellieHus, 00-
muid 1 yactHeId uHTerpan. Juddepenunansupie ypaBHeHUs 1-ro mopsaka: ¢ pa3aenstonmMUACs
IEpEMEHHBIMH, OJHOPOJIHbIE, JuHEelHble, bepnymn. [uddepennnanbrbple ypaBHEHHs! 10MYyCKarO-
M€ MoHKeHue nopsaka. Jluneitnsle audepeHnanbable ypaBHEHUS 2-T0 MOPSAIKA.

Tema 3.7.Teopust psiioB.

Yucnooii psan. Yactuaneie cymMmmbl. CXOAMMOCTD M PaCXOAUMOCTh YHCIIOBOTO psajna. Heo6xommumoe
YCIIOBUE CXOJMMOCTH UYUCIIOBOTO psija. beckoHeuHas reomeTpudeckas Iporpeccus. Y CIOBHs CXO-
JUMOCTH M PaCXOJUMOCTH psJia, COCTABIEHHOIO U3 €€ 4iIeHOB. ['apmoHnueckuil pan. Jlokasarens-
CTBO €r0 PacxoAMMOCTH. UMCIIOBBIE pAABI C MOJOKHUTEIBHBIMHM 4Yj€HaMH. TeopeMbl CpaBHEHHS.
[Tpusnaku Janam6epa u Komm. MuTerpanbubiii npusznak Komm-Maknopena. 3HakonepeMeHHbIE
psibl. AGCONIIOTHO U YCJIOBHO CXOAsIIUecs psizibl. 3Hakouepenyomuecs psabl. [Ipusnak JleitOHu-
na.

Tema 3.8.luddepenunanbaoe ucurciaeHne GyHKIUNH HECKOIBKUX MEPEMEHHBIX.

Omnpenenenne (QyHKIMM HECKOJIbKUX NepeMeHHbIX. ['paduk ¢yHkiuu. JIuHMM M MOBEpXHOCTU
ypoBHs. [Ipenen u HenpepsIBHOCT. YacTHBIE TPOU3BOJHBIE, UX T€OMETpUUECKHUI cMmbIci. HesaBHble
(GYHKIIMM OJHOW U HECKOJIbKUX nepeMeHHbIX. JuddepenimpoBanne HessBHBIX (YHKIUI. YpaBHe-
HHUE KacaTeIbHO! IIIOCKOCTH HOPMaJi K MOBEepXHOCTHU. [Ipon3BoaHas GyHKIMHU 110 HAIPABICHHUIO.
['paguent pyHnkuuu u ero cBoiicra. [lonsatue o Makcumyme u Munumyme. Heobxoaumoe yciosue
sKcTpeMyMa. JlocTaTouHoe ycioBHE SKCTpeMyMa sl (GYHKUUHU JIByX MEepeMEeHHBIX (0e3 pokaza-
TenbcTBa). Haxoxkenne HanOoNbIINX ¥ HAUMEHbBIINX 3HAYeHUN (QYHKIUY.

Tema 3.9. OYHKIUAKOMILIEKCHOT'O IEPEMEHHOTO.
ApudmeTnueckre ornepanuy HaJ KOMIUIEKCHBIMHM 4HclIaMHu. TpuUroHoMmerpuueckas (opma Kom-
riekcHoro yucia. [TokasarenbHas opMa KOMIUIEKCHOTO — YHCIIA.

Paznen 4. BeposTHOCTB U CTaTHCTUKA
Tema 4.1. OCHOBBI TEOPHH BEPOSTHOCTH
Knaccudukanus cobsituii. BepositHocTs. ['eomeTpuyeckuit cMbici BeposiTHOCTH. ['eHepanbHas co-
BOKYITHOCTh. BbIOOpOYHAst COBOKYITHOCTh. BpIOOpKa ¢ MOBTOPEHUSIMH, 0€3 MOBTOPEHUS. DIEMEHTHI
KOMOWHATOPHUKU. AKCHOMBI, TEOPEMBI TEOPUHU BEPOSITHOCTEH.
Tema 4.2. Cny4aiiHble BeTUYUHBI.
Pacnipenenenne cnydaiiHON BenWMYHMHBL. THIBI pacmpeeneHuii: OMHOMHUAIBHOE, TUIIEPTeOMeTpruYe-
ckoe, Ilyaccona, I'aycca.
Tema 4.3. CTaTUCTHYECKHUE METOBI.
DJIEMEHTBI KOPPESLUOHHOTO aHanu3a. PerpeccuoHHbIN aHaIu3.




Conep:xaHue NPAKTHYECKUX 3aHATHI N0 IUCHUILTHHE
Pa3nen 1. AgaguTryeckas reoOMeTpHs
Tema 1.1. Meton koopaunar. [Ipocreiiiine 3a1aun aHaTUTHIECKON TeOMETPHH.
Pemenue 3aay Ha HMCHOJAB30BaHUE IEKAPTOBOW U MOJIIPHON CUCTEM KOOpPMHAT.
Tema 1.2. IIpsimast Ha IIOCKOCTH.
[TocTpoeHune npsMON Ha IUIOCKOCTH IO 33JJaHHOMY YpPaBHEHHIO. BrluucieHue yria Mexay JIBYyMs
NpsIMbIMU. BeIuncienrue pacCTOsIHUSL OT TOUYKHU JI0 MPSMOM.
Tema 1.3. DnemeHTapHas TEOpUS KPUBBIX BTOPOTO MOPSAKA.
[TocTpoeHue amunca, TUIEPOOITBI, Tapadoiibl. BerurucneHne mapaMeTpoB KPUBBIX BTOPOTO MOPSIJI-
Ka.
Tema 1.4. Bekropnas anre6pa.
Pemenne 3aga4 Ha CBOMCTBAa BEKTOPOB. BbIUMCiIeHHE CyMMBI M Pa3HOCTH BEKTOPOB. PaznoxkeHue
BEKTOPOB I10 0a3UCy IPYTHUX BEKTOPOB. BeIUUCIICHNE CKAIIPHOTO, BEKTOPHOT'O W CMEIIAHHOTO MPO-
W3BEACHUS BEKTOPOB.
Tema 1.5. IlmockocTh B MPOCTPAHCTBE.
3ajaun Ha MapajuieNbHble WKW NePHEHANKYISIPHbIE IUNIOCKOCTU. BpluncneHne yriia Mexa1y JBYMs
MJIOCKOCTSIMU. BhIunciieHne pacCTOSIHUSL OT TOYKH JI0 IIOCKOCTH.
Tema 1.6. [Ipsimast B mpocTpaHCTBE.
[IpuBenenue o01Iero ypaBHEHUSI MPSIMOM K KAHOHUYECKOMY BUY. 3a7a4H Ha TUIOCKOCTb U MPSMYIO
B [IPOCTpPaHCTBE. Brlunciaenue yria Mexay IIOCKOCTbIO U IPSIMOM.
Paznen 2. Jlunelinas anrebpa

Tema 2.1. Onpenenurenu.
Brruucnenue onpenenurenel pa3HbiX NOPSAAKOB. Pemenne 3a1ay Ha CBOMCTBA ONPEACIIUTEIICH.
Tewma 2.2. Perienne cucteM ypaBHEHHIA.
Mertonbl penieHrsi CUCTEM JIMHEMHBIX ypaBHeHUW. Pemenue cucrem ypaBHeHHW 1o nmpaBuity Kpa-
Mepa.
Tema 2.3. Marpuunast anreOpa.
Pemenne 3amad Ha ClOXKEHUE, BBIUMTAaHME M YMHOXKEHUE MaTpull. Berumcienue oOpaTHOM
MaTpHUIIBIL.

Paznen 3. MaremaTnueckuil aHanmus
Tewma 3.1. ®ynknus. [penen hyHkmm.
IIpaBuna mpenenbHOro mnepexona. Beriuncinenue npenenos pasHoro Bujaa. PackpsiTue Heompeze-
JIEHHOCTEMN Pa3HOro BUJA C MIOMOULIBI0 3aMeYaTelIbHBIX MIPEAEIIOB. Brruncienue npeaenos ¢ moMo-
1IbI0 IpaBuia Jlonurans.
Tewma 3.2. IlpousBoaHast GyHKIIUU.
Boruncnenne nmpou3BOIHONW OCHOBHBIX 3JIeMEHTapHbIX (yHkiuid. IlocTpoenme KkacaTenbHOU U
HOpPMAJIM K KpUBOH. BeluncieHne mpou3BOJHOW CyMMBI, IPOM3BENECHMSI, YACTHOrO. Bhruncienne
MPOM3BOIHON CJIOKHOW (DYyHKIIMU. Bbrunciaenne npou3BoJHBIX BBICIIMX MOPSIKOB.
Tema 3.3. OcHoBHBIE TeOpeMbl TU(DPEPEHITHATHFHOTO HCUUCTICHUS.
Pemenne 3ama4y Ha skcTpeMymbl. BelunciieHre HHTEpBaaoOB MOHOTOHHOCTH. CXeMa MCCIIeI0BaHUs

(GYHKIMH U TOCTpoeHHe rpadrka pyHKINH.

Tewma 3.4. HeonpeneneHHbl HHTETpal.
Bbruncnenre MHTETpagoB pa3InYHBIMU CIIOCOOAMH: METOJ] HEMOCPEICTBEHHOTO MHTEIPUPOBAHUS;

MCTOJ UHTCTPUPOBAHUS 110 YaCTAM; METOA HEOMMPECACIICHHBIX MHOKHTEIICH.

Tema 3.5. OnpeneneHHblil UHTErpal.

Beraucnenue onpeneneHHOro HHTErpaina. Beraucienne miomaan ¢ MOMOIIBIO OMPEeIEHHOTO HH-
Terpana.

Tema 3.6. O0bikHOBeHHBIC U] G EepeHITMATBHBIC YPABHEHUS.

Pemenue nuddepeHnnanbHbIX YpaBHEHUH CIEAYIOMNX TUMOB: TuddepeHnanbHble ypaBHeHuS |-
T'O HOPSIJIKA, pa3penI€éHHbIe OTHOCUTENIFHO MTPOM3BOAHOM; TuddepeHaibable ypaBHeHUs 1-ro no-
psKa C pa3AessIoIIUMUCS NIEpEeMEHHBIMH, MU depeHnanbHble YypaBHEHUS 1-To mopsiaka OJHO-
poxnHsle, nuddepeHranbHbIe ypaBHEHUS 1-TO MOpsAAKa JHHEHHbIE, ypaBHEHHS bepHymmm u nu-
HelHbIe quddepeHIaIbHbIe YpaBHEHHUS 2-T0 MOPSIKA.

Tema 3.7. Teopus psinos.



HccnenoBanue CXOAMMOCTH DPAIOB ¢ HOMomIpio npusHakoB Jlamambepa u Komm. Paznoxenue
(GyHKLUH B CTeNIEHHbIE psizibl 110 popmylie MakiiopeHa U BIYMCICHUE NPUOIMKEHHBIX 3HAUCHUH.
Tema 3.8. luddepennunansuoe ncunciaenne GyHKIUH HECKOJIBKUX MTEPEMEHHBIX.

[TocTtpoenue nuHM ypoBHS. Bblunciienne 4acTHBIX IPOM3BOIHBIX. Brluncienue rpaguenta GpyHk-
1uii. Pemenue 3amau Ha HaxoX/1eHNEe HAMOOJBIIMX ¥ HAMMEHBIINX 3HAUCHUH ()YHKIIUH.

Tema 3.9. ®yHKIMSA KOMIUIEKCHOTO IEPEMEHHOTO.
Pemenne 3amad Ha omepany ¢ KOMIUIEKCHBIMHM 4YWCIaMH. TpuroHoMerpuueckas (opma KoM-
riekcHoro yucna. [lokazatenbHas (opMa KOMIUIEKCHOTO YHCIIA.

Paznen 4. BepodTHOCT U CTaTUCTHKA
Tema 4.1. OCHOBBI TEOPUH BEPOATHOCTH.
Pewenne 3ama4 Ha OCHOBHBIE TEOPEMBI TEOPUM BepOATHOCTEH. DOpMmysia MOJHOW BEPOSTHOCTH.
Hcnonp3oBanue Teopembl baiieca B BBIYUCIEHUN BEPOSATHOCTU COOBITHSL.
Tewma 4.2. CnyuaiiHble BETUYHHBI.
Pemennie 3amady Ha pa3nUyHbIe THUIBI paclpeiesieHuii: OMHOMHMAIBbHOE, THIIEPTeOMETPUUYECKOE,
ITyaccona, I'aycca.
Tema 4.3. CtaTUCTHYECKHE METOIEL.
Breruncnenue nuHEHOTO Ko3(duIMeHTa Koppensuny. BelaucieHue paHTOBBIX KO3(DPHUIIHEHTOB
KOppeJsLMy. 3a7a4i Ha PErpPEeCCUOHHBIN aHAIIN3.

5. OHEHOYHBIE CPEJACTBA /UIA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTMU,

MMPOMEXXYTOYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHUA JUCHUTIJINHBI U

YUYEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOTBI
CTYJAEHTOB

5.1. Texkyuuii KOHTPOJIb YCIIEBAEMOCTH
PeiliTUHI-KOHTPOJIBL1. AHanmuTHUECKasi TeOMETpUs U JTUHEHHas anredpa.

Bapuant Ne 1.
1.Pemutsb cucrteMy ypaBHEHUI

Ix+2y+z=1
2x+3y+z=-2
2x+y+32=6

2. HaiinuTe anuHy MemaHbl, onmymieHHOW 13 BepirHbl B Ha ctopony AC, eciu A(3;7), B(-2;-1),
C(-1,5).
Bapuant Ne2

1.Pemuth cucteMy ypaBHEHHM

4x-3y+2z=14
2x+5y-3z=-14
5x+6y—-2z=-11

2. A (2;3;-4); B(-3;5; 2); C (1; 4; 3). Onpenenure tun tTpeyroipauka ABC.
Bapuant Ne 3

1. PemmTts cucreMy ypaBHEHMI

2x—y—71=2
3x+4y—-2z2=-9
3x—-2y+4z=15



2. Haiitu ckansipaoe npousseaenue (2 AC+3BC)-(AB-2AC), ecmu A (3; 2;7); B (8; 5; 2);
C (105 2; 6).

Bapuant Ne 4
Pemnts cucremy ypaBHEHUN
X+2y+4z=4
SX+y+22=-7
X-y+z2=-6

1. Haiitu miiomans Tpeyronsauka ABC, ecu A (3; 2; 7); B (8; 5; 2); C (10; 2; 6).
Bapuant Ne 5
1. Peuuth cucreMy ypaBHEHHIA
X-2y+3z=-1
2X+3y—-4z=-5
3X -2y -5z2=-13

2. Ompenenuts Tun TpeyroinsHuka ABC, eciin A (3; 2; 5), B (7; -4; 1), C (-2; -1; -6).
Bapuant Ne 6
1. Pemuth cucteMy ypaBHEHMI

2X-3y+7z2=0
X+y+4z=3
3X+4y—-5z2=—7
. Han Tpeyronsnuk ¢ BepmHamu A (1; -2; 8), B (0; 0; 4); C (6; 2; 0). OnpenenuTs ero THIL.

[\

Bapuant Ne 7
1. Pemmuth cucreMy ypaBHEHHI

X+y+2z=1
2X+3y+72=06
3X+4y-5z2=-7

N

. Man tpeyronsHuk ¢ BepmnHamu A ( 5; 2; 0), B (2; 5; 0) uC (1; 2; 4). Onpenenuts ero THIL.

Bapuant Ne 8
1. Pemuth cucreMy ypaBHEHHI

X—4y—-2z2=13
3X+y+z2=6
3X+5y+6z2=-7

2. lan tpeyronpauk ABC: A (3; 7; -5), B (2; 4; 6), C (-5; 5; 1). Haitagure nuny menuanst BD.
Bapwnant Ne 9

Pewmnts cucreMy ypaBHEHUI
X+4y+2z2=-1
2x-y-3z=11
X+5y+z=-8

1. AB;4;2),B(-1;7;5),C(-2;5; -3).

Haiitu ckansproe npoussenenue (2AC-AB)-(AB-4BC).



Bapuant Ne 10
1. Pemmth cuctemMy ypaBHEHUI

X+2y+4z=-5
5x+y+2z=11
XxX-y+z=10

2.A3;4;2),B(-1;7;5),C(-2;5; -3). Onpenenutb TUI TPEYrOJbHHKA.
Bapuant No 11
1. Pemts cucremy ypaBHEeHUI
X-2y+3z=-1
2X+3y—-4z=-5
3X -2y -5z2=-13

2. Onpenenuts THI TpeyroiasHuka ABC, eciiu A (3; 2; 5), B (7; -4; 1), C (-2; -1, -6).
Bapuant No 12
1.Pemuts cucreMy ypaBHEHUI

2Xx—-3y+7z2=0
X+y+4z=3
3X+4y—-52=-7
2. Nan tpeyronabHukK ¢ BepmmHamu A (1; -2; 8), B (0; 0; 4) u C (6; 2; 0). OnpenenuTs €ro THIl.

BapuanTt Ne 13
1.Pemuth cucteMy ypaBHEHU
X+y+2z=1
2X+3y+72=6
3X+4y-5z=—7
2.lan TpeyroapHUK ¢ BepmuHamu A ( 5; 2; 0), B (2; 5; 0); C (1; 2; 4). Onpenenuts ero TUI.

Bapuant Ne 14
1.Pemuth cuctemMy ypaBHEHUI

X—-4y—-2z=13
3X+y+z=6
3X+5y+6z2=-7
2. Han tpeyromsauk ABC: A (3; 7; -5), B (2; 4; 6), C (-5; 5; 1). Haligute nmuny meauansr BD.
Bapuant Ne 15
1.Pemutsb cucteMy ypaBHEHUN
X+4y+2z2=-1
2x —-y—-3z=11
X+5y+z=-8
2.A (3;4;2),B (-1; 7, 5), C (-2; 5; -3). Haiitu ckansipaoe npousseaenue (2AC-AB)-(AB-4BC).
PeliTunr-kontpoan2. Kpussie Broporo nmopsiaka. luddepennunanbapie ypaBHEHHS.
Bapuant Ne 1

1. TlpencraBuTh ypaBHEHHE KPUBOH BTOPOTO MOPSJIKA B KAHOHUIECKOM BHJIE M IIOCTPOUTH KPUBYIO
9x% + 16y2 = 36x — 96y —36

2. Pemmts muddepennmansHoe ypapHeHne Y — 6y’ + 8y = 3x? + 4x + 2



Bapuant Ne 2
1. IlpencTaButh ypaBHEHHE KPUBON BTOPOI'O MOPSIKA B KAHOHUYECKOM BUJIE U TOCTPOUTH KPUBYIO
16x% + 9y2 = 96x — 36y — 36

2. Pemuts quddepennmansaoe ypaHenne Y — 5y’ + 6y = 2x? + 5x + 2

Bapuant Ne 3
1.IIpencTaBuTh ypaBHEHUE KPUBOU BTOPOIO MOPSAAKA B KAHOHMYECKOM BHJIE M IOCTPOUTH KPHBYIO
9x? + 25y2 =150y — 36X — 36

2. Pemmuts muddepenuuansuoe ypapuenue  Y” — 4y’ + 5y = X2 + 6X + 2

Bapuant Ne 4
1. [IpencraBuTh ypaBHEHHE KPUBOM BTOPOrO MOPSAKAa B KAHOHUYECKOM BHJI€ U MOCTPOUTH KPH-
BYIO
9x2 + 16y? = 18x — 64y + 71

2. Pemuts muddepenupansaoe ypapaenney” — 8y’ + 7y = 3x% + 7X + 2

Bapuant Ne 5
1.IlpeacraBuTh ypaBHEHHUE KPUBOM BTOPOTO MOPSIKA B KAHOHUYECKOM BHJI€ U TTOCTPOUTH KPUBYIO
25x% + 9y? = 18y — 100x + 116

2. Peruts qudpdepenimansroe ypapaeane  Y" — 10y’ + 9y = 3x% + 7X + 2

Bapuant Ne 6
1.IlpencraBuTh ypaBHEHHE KPUBOW BTOPOTO MOPSIKA B KAHOHUYECKOM BHJIE M TOCTPOUTH KPUBYIO
9x? — 16y? = 36X + 96y +252

2. Pemmuts muddepennmansaoe ypapaenue Y — 4y'+ 8y = 3x? + X + 3
Bapuant Ne 7
1.IlpencraBuTh ypaBHEHHE KPUBOW BTOPOTO MOPSIIKA B KAHOHUYECKOM BHJIE U IOCTPOUTH KPHUBYIO
16x% — 9y? = 96x + 36y + 36

2. Pemmuts muddepennumansaoe ypapaenue  Y" — by'+ By = 2X? + 5X + 2
Bapuant Ne 8

1.IlpencraBuTh ypaBHEHHE KPUBOW BTOPOTO MOPSI/IKA B KAHOHUYECKOM BHJIE U TIOCTPOUTH KPUBYIO
9x?— 16y2 = 18x + 64y + 199

2. Pemuts muddepennmansaoe ypapaenne  Yy” — Y — 6y = 3x? —4x + 5
Bapwnant Ne 9

1.HpeI[CTaBI/ITB YpaBHCHHC KpI/IBOﬁ BTOPOTO IMOpsAJAKa B KAHOHUYCCKOM BUAC U TIOCTPOUTH KPHUBYIO
4x? — 9y? = 24x + 54y + 54

2. Pemuts muddepennuansaoe ypapaenne Y+ 2y’ — 3y = 3x% + 5x + 7
Bapuant Ne 10

1.ITpencraBuTh ypaBHEHUE KPUBOW BTOPOTO MOPsiIKa B KAHOHUYECKOM BHJIE U IOCTPOUTH KPUBYIO
9y? — 4x%2 = 36 — 36x — 24y

2. Pemuts muddepenuuansaoe ypapaenue — Y” + 6y’ + 5y = 2x? + 4x — 3
BapuanTtNe 11

[IpeacraBuTh ypaBHEHUE KPHUBOM BTOPOTO MOPsAKA B KAHOHHYECKOM BHUJIE U TIOCTPOUTH KPUBYIO
16x% + 9y% = 32x — 54y +47



1. Pemuts mudppepennuanbaoe ypapenue  Y” — 8y’ + 15y = 3x% + 6x + 11

Bapuant Ne 12
[IpencraBuTh ypaBHEHUE KpPUBOIl BTOPOro MOpsiAKa B KAHOHMYECKOM BUJIE€ U IIOCTPOUTH KPUBYIO
4x? - 9y? =29 + 16X + 18y

2.. Pemuth muddepennmansHoe ypasaenne Y — 4y’ + 3y = 2x% + 5X + 2
Bapuant Ne 13
1.ITpencraBuTh ypaBHEHUE KPUBOW BTOPOTO MOPSIIKA B KAHOHUYECKOM BHJIE ¥ IIOCTPOUTH KPUBYIO
4x? + 25y? =150y — 8x — 129

2. Pemmuts muddepenuunansuoe ypapaenue  Yy'— 6y'+ 13y = 3x? + 5X + 6

Bapuant Ne 14
1.TlpencraBuTh ypaBHEHHE KPUBOI BTOPOTO MOPSIIKA B KAHOHUYECKOM BHJIE U MOCTPOUTH KPUBYIO
9x2 — 16y%2 = 36X + 96y + 252

2. Pemmuts muddepenupansuoe ypapaenne  Y'— 8y + 7y =3x2 +8x +5
Bapuant Ne 15
1.ITpencTaBuTh ypaBHEHUE KPUBOW BTOPOTO TOPSIKA B KAHOHMYECKOM BHJIC U TIOCTPOUTH KPUBYIO
4x? + 25y? = 50y — 16X + 59

2. Peruts nquddepenimansaoe ypaBHenne  Y" — 6y'+ 5y = 3x? + 7x + 12

PeiiTHHI-KOHTPOJIL 3. BEpOsTHOCTh U CTaTUCTHKA.
Bapuant Ne 1

1. BepostHocTs nonaganus y crpenka 0,7 npu ogHom BeicTpene. Ctpenok crpensiet 10 pa3. Kaxo-
Ba BEPOSITHOCTH, YTO OH MOMNAJET B Lieb He MeHee 7 pa3? Pemuth 3ajmady ¢ moMoInsko ¢op-
MyJbl beprymn.

2. CtyaeHT BelyymJl U3 88 3K3aMEHALMOHHBIX BonpocoB 52. B Guiere 4 Bompoca. Haiitu BeposT-
HOCTb TOTO, YTO €My IONa/IeTCsl OUIET, B KOTOPOM OH 3HAET HE MEHee 2-X BOIIPOCOB

Bapuant Ne 2

1. Tpu cTpenka CTpensIOT MO MUILLIEHH. BepoATHOCTh NonajaHusi B MUIIEHb IIPU OJJHOM BBICTpEJIe
Juis mepBoro crpenka pasHa 0,75, nis Broporo — 0,6, nius tperbero — 0.84. Haiitu BeposTHOCTB
TOT0, YTO MIPU OJHOM 3aJI€ B MULIEHb MMONAAYT /1B CTPEJIKA.

2. CrynenT Bolyuns u3 80 sk3aMeHallMOHHBIX BonpocoB 50. B 6unere 4 Bompoca. Haiitu BeposT-
HOCTb TOTO, YTO €MY ITONaIeTCsl OUJIET, B KOTOPOM OH 3HAEeT MEHbIIE 2-X BOIPOCOB
Bapuant Ne 3
1. Cryznent Bblyumi u3 83 sKk3aMeHallMOHHBIX BorpocoB 58. B Ounere 4 Bonpoca. Haiitu BeposiT-
HOCTb TOTO, YTO €My MonaJeTcs OMIeT, B KOTOPOM OH 3HaeT He 0oJjiee 2-X BOIIPOCOB.

2. B rpynme n3 25 cTyeHTOB, IPUIIEAININX HA dK3aMEH, 5 OTIMYHUKOB, 6 - XOpOmMCTOB, 11 - Tpo-
€YHUKOB, 3 - IBOE€YHMKA. B sKk3ameHannoHHbIX Omnerax umeercs 80 BompocoB. OTIMUHUK MO-
KET OTBETUTh Ha Bce 80 BOmpocoB, XxopomucT - Ha 60, Tpoeuynuk - Ha 40, nBoeyHuk - Ha 10.
Onun 6uner copepxuT Tpu Bompoca. CTyAeHT oTBeTH) Ha 2 Bompoca Owiera. Haiitu BeposT-
HOCTb TOTO, YTO 3TOT CTYJEHT XOPOIIKUCT.

Bapwnant Ne 4
1. Tpu cTpenka CTpesoT N0 MULIEHH. BeposITHOCTh nonagaHysi B MUILLEHb IIPU OJTHOM BBICTpPETIE
JJ1s iepBoro crpenka paBHa 0,72, niis Broporo — 0,85, nis tperbero — 0.94. HaliTu BeposITHOCTh
TOT0, YTO IIPU OHOM 3aJIII€ B MUILLIEHb MONAJAET TOJBKO OJIUH U3 CTPEIKOB.
2. B rpynnie u3 20 cTyaeHTOB, NIPUIIECANINX Ha SK3aMEH, 5 OTIIMYHHUKOB, 7 -—XOPOIIKUCTOB, 5 — TpO-
€YHUKOB, 3 — IBOCYHHKA. B sk3amMeHanmoHHbIX Omierax umeercss 60 BonpocoB. OTINYHUK MO-
KET OTBETUTHh Ha Bce 60 BOMPOCOB, XOPOIIKUCT — Ha 42, TpO€YHUK — Ha 32, TBOCYHUK — Ha 15.



Opun Ouner conepkuT Tpu Bompoca. CTyIeHT OTBETHII Ha Bce 3 Bompoca Ounera. Haiftu Bepo-
ATHOCTb TOT'0, YTO 3TOT CTYAEHT OTJINYHHUK.

Bapuant Ne 5
1. Crynent Bbryuni u3 80 sKk3aMEeHAIIMOHHBIX BOMpocoB 60. B 6miiete 4 Bonpoca. Haiitu BeposiT-
HOCTb TOTO, YTO €My MONaeTcst OMIIET, B KOTOPOM OH 3HaeT He 0oJjiee ABYX BOIIPOCOB.

2. B rpynne u3 25 cTyeHTOB, NPUILIEANIUX HA SK3aMEH, 5 OTJIMYHUKOB, 7 - XOpoumucToB, 10 - Tpo-
€YHUKOB, 3 - IBOCYHMKA. B 3K3amMeHanMOHHBIX Omierax umeercs 70 BompocoB. OTINYHHUK MO-
J)K€T OTBETUTh Ha Bce 70 BompocoB, xopomucT - Ha 50, Tpoeunuk - Ha 30, 1BO€UHHK - Ha 15.
Onun Ounet conep Ut Tpu Borpoca. CTyneHT OTBETHII Ha Bce 3 Bompoca Ouiera. Haiftu Bepo-
ATHOCTb TOTO, YTO 3TOT CTYJEHT OTJINYHUK.

Bapuant Ne 6
1. JInst curnanuszanuu o0 aBapuM yCTaHOBJICHBI TPU HE3aBUCUMO pabOTaIONIMX JaTunKa. Bepost-
HOCTb TOT'0, YTO IIPU aBApUU JaTUHUK cpadboraeT, paBHa 0,97 misg nepsoro, 0.92 g BToporo u
0,90 st Tperbero. HaiiTu BeposATHOCTB TOTO, YTO MPHU aBAPHU CPAOOTAET TOJIBKO OAMH JAaTUHK.

2. B rpymme u3 28 cTyAeHTOB, MPULISIIINX Ha SK3aMEeH, 5 OTIMYHHUKOB, § - XopomucToB, 10 - Tpo-
€4HUKOB, 5 - IBOEUHUKOB. B sKx3ameHannonHbIx 6mierax umeercsa 80 BorpocoB. OTIMYHHUK MO-
KeT OTBEeTUTh Ha Bce 80 BompocoB, xopoumct - Ha 60, TpoeuHuk - Ha 40, 1Boe4yHMK - HA 15.
Opnun Ouner conepkut Tpu Bornpoca. CTyeHT OTBEeTHII Ha Bce 3 Bompoca Ouiera. Haiftu Bepo-
ATHOCTb TOTO, YTO 3TOT CTYJEHT XOPOILHUCT.

Bapuantr Ne 7
1. B rpynne u3 26 cTy€HTOB, NpULIEIINX HA 3K3aMEH, 5 OTIMYHMKOB, § - XopouucTa, 9 - Tpo-
€4HUKa, 4 - IBoeYHUK. B sx3aMeHanoHHbIx 6unerax umeercs 30 BornpocoB. OTINYHUK MOKET
OTBETUTH Ha Bce 60 BOMPOCOB, XOPOIIUCT - Ha 50, TpOCUHUK - Ha 25, nBoeUHHK - Ha 10. Onun
ouner conepkut Tpu Bonpoca. CTyaeHT oTBeTH Ha 1 Bonpoc 6uieta. HaliTu BEposITHOCTB TOTO,
YTO ATOT CTYACHT TPOCUHHK.

2. V3 mapTtuu u3genuii Topaposes OTOMpaeT U3AEus BhICIIEro copra. BepostHocTs TOrO, 4TO
HayJauy B3sITOE€ U3/IeJINe OKa)KETCs BBICILIEro copTa, paBHa 0,65. HaliTH BEPOATHOCTH TOTO, UTO
U3 IIECTH NMPOBEPEHHBIX U3/1€IUN OOJIbIIE TOJIOBUHBI - M3/I€IHS BBICIIETO COpTa.

BapuanTt Ne 8
1. Bexoxkects cemsiH 75%. bpino kymeHo 8 cemsiH. KakoBa BEpOSATHOCTB, UTO B30HAYT HE MEHEE
75% Bcex ceMsiH. PemnTs 3amauy ¢ nomoisko hopmynsl bepaymu.

2. B rpynne u3 20 cTyA€HTOB, IPUILEAMINX Ha 3K3aMEH, 5 OTVINYHUKOB, 8 - XOopomucra, 6 - Tpoed-
HUKOB, | - nBoeuHuK. B 3k3ameHanmonnbix Omierax umeercs 50 BompocoB. OTINYHUK MOKET
oTBeTUTh Ha Bce 50 Bompocos, xopomuct - Ha 40, TpoeuHuk - Ha 20, n1BoeuHuk - Ha 10. Oqun
Oowmet conmepxuT Tpu Bompoca. CTyAeHT OTBETHII Ha Bce 3 Bompoca omiiera. Halitu BepoaTHOCTH
TOT'0, YTO ITOT CTYJEHT TPOCUHHUK.

Bapnant Ne 9

1. B rpynne u3 30 cTy€HTOB, NpUIIENINX HA 3K3aMEH, 5 OTIMYHUKOB, 9 - XOpomucToB, 12 - Tpo-
€YHUKOB, 4 - TBOeUYHNKA. B sk3aMeHanmoHHbIX OnseTax umeercs 60 BompocoB. OTIMYHUK MO-
JKET OTBETUTH Ha Bce 60 Bompocos, xopowmucT - Ha 40, TpoeyHUK - Ha 20, 1Boe4HUK - Ha 10.
Opun Ouier conepkut Tpu Bonpoca. CTyAeHT OTBETHII Ha Bce 3 Bompoca Ounera. Haiitu Bepo-
ATHOCTb TOTO, YTO 3TOT CTYJEHT IBOCYHHUK.

2. Ing curHanu3auuu o0 aBapuy yCTaHOBJIEHBI TPU HE3aBUCHMO paboTarouux gardyuka. Beposr-
HOCTb TOT0, YTO NPU aBapHH JaTYuK cpaboTaet, paBHa 0,97 mis nepBoro, 0.92 st BToporo u
0,90 nnsa Tperbero. HaliTu BEposITHOCTB TOTO, UTO MPHU aBapuu cpabOTAET TOJIbKO OJIMH JATYHK.

Bapuant Ne 10
1. B rpynne u3 20 cTy1eHTOB, IPUIIEANINX HA YK3aMEH, 5 OTIIMYHUKOB, 6 - XOpPOIIUCTOB, 4 - TpO-
€YHUKa, 5 - TBOCYHUKOB. B 3k3amMeHanmonHbIx Omierax umeercs 40 BonpocoB. OTIMYHUK MO-
ET OTBETUTH Ha Bce 40 BonpocoB, xopomuct - Ha 30, TpoeyHuk - Ha 20, 1BoeyHUK - Ha 10.
Opun 6user coaepkut Tpu Borpoca. CTyeHT OTBeTUJI Ha Bee 3 Bompoca Omiera. Haiitu Bepo-
ATHOCTb TOTO, YTO 3TOT CTYJCHT XOPOILIHUCT.



2. Ins curHanu3anuy 00 aBapuy yCTaHOBIIEHBI TPU HE3aBUCUMO pabOTaIoONINX JAaTuuKa. BeposT-
HOCTh TOT'O, YTO MPY aBapuu JaT4YHMK cpaboTaeT, paBHa 0,97 mis nepBoro, 0.92 nis BTOporo u
0,90 st Tperbero. HaiiTu BEpOsSTHOCTB TOTO, YTO MPH aBapHH CPadOTAIOT HE MEHEee JIBYX JaT-
YUKOB.

Bapuant Neo 11

1. BepositHocTh onaganus y crpeska 0,65 npu ogaom BeicTpene. Crpenok crpenser 10 pas. Ka-
KOBa BEPOATHOCTh, YTO OH IOMNAJET B Lieb HE MeHee 7 pa3? PemnuTe 3agady ¢ HOMOILBIO
dopmynbl beprysu.

2. CtyneHT Bbelyuns u3 84 sK3aMEHAIIMOHHBIX BOMpocoB 54. B 6wmiere 4 Bompoca. HaiiTu BeposT-
HOCTb TOTO, YTO €My IONaeTcst OMIIET, B KOTOPOM OH 3HAeT He MeHee 2-X BOIIPOCOB

Bapuant No 12

1. Tpu GpupMBI BEIITYCKAIOT OHOPOAHYIO MPOAYKLUIO: TiepBasi — 52% oT 00I1Iero KoJIu4ecTsa; BTO-
past — 25% ot ob1iero konu4uecTBa; TpeThs — 23% ot obmiero koauyecTa. Y neppoi — 4,5%
Opaka, y BTopoit — 3,4% Opaka, y Tpetbeit —2,1% Opaka. Best mpoayKius clieayeT Ha CKIIaj.
Haiitu BeposTHOCTH TOT0, UTO B3STOE Haylauy U3/IeIHe Ha CKJIa/le OKaKeTCsl OpaKOBaHHBIM.

2. B rpynme u3 25 cTyA€HTOB, IPUILIEAIINX HA 3K3aMEH, 5 OTIMYHUKOB, 6 - XopomucToB, 10 - Tpo-
€4HUKOB, 4 - IBOE€UYHUKA. B 3k3ameHannoHHbIX Omnerax umeercs 40 BonpocoB. OTIMYHUK MO-
*eT oTBeTuTh Ha Bce 40 Bompocos, xopomHcT - Ha 30, TpoeuHuk - Ha 20, nBoeyHHK - Ha 10.
Onun Ouner conepkuT Tpu Bompoca. CTyAaeHT oTBeTHa Ha 1 Bompoc Ouiera. Haiftu Beposit-
HOCTb TOT'O, YTO ATOT CTYJEHT JJBOCUHUK.

Bapuant Ne 13
1. Tpu cTpenka cTpensioT o MULIEHH. BeposITHOCTh nomnajanusi B MUILLIEHb IIPU OJTHOM BBICTpPETIE
JUJ1s1 iepBoro ctpeska paBHa 0,72, niis Broporo — 0,85, nis tperbero — 0.94. HaliTu BeposITHOCTh
TOT0, YTO MIPHU OJHOM 3aJII€ B MULIEHb MOMNAJAET TOJbKO OJIUH U3 CTPEIKOB.

2. B rpynne u3 20 cTyeHTOB, IPUIIEAIINX HAa YK3aMEH, 5 OTJINYHUKOB, 7 - XOPOLIUCTOB, 5 - TPO-
€YHUKOB, 3 - nBoeuHUKa. B sx3ameHanmonHbix Oomierax umeercs 40 BompocoB. OTIUYHUK MO-
KeT oTBeTuTh Ha Bce 40 Bompocos, xopomncT - Ha 30, TpoeuHuk - Ha 20, nBoeyHuK - Ha 10.
Opnun Ouner conepkuT Tpu Borpoca. CTyeHT oTBeTH Ha 2 Bompoca Ouiera. Halitu Bepost-
HOCTb TOT'O, YTO ITOT CTYJEHT TPOCUHHUK.

Bapuant Ne 14
1. Crynent Beryunia u3 80 sx3aMeHallMOHHBIX BorpocoB 60. B Ounere 4 Borpoca. Haiitu BeposT-
HOCTb TOT0, YTO €My IONaIeTCsl OUJIET, B KOTOPOM OH 3HaeT He 0oJiee ABYX BOIIPOCOB.

2. Tpu GpupMBI BEIITYCKAIOT OJHOPOIHYIO IPOAYKLMIO: TiepBas — 42% oT 00I1ero KoJn4ecTna; BTO-
past — 35% ot ob1ero kKomuecTBa; TpeThs — 23% oT ob1iero koauvectsa. Y mepBoit — 5,3%
Opaxa, y Bropoii — 4,7% Opaxka, y Tpetbeit —3,3% Opaka. Bes mpoaykius cieayer Ha CKIIaj.
HaiiTi BeposTHOCTB TOTO, UTO B3SITOE HayAauy U3/eNUe Ha CKIIaJe OKaKeTCsl OpaKOBaHHBIM.

Bapuant Ne 15
1. Tpu cTpenka CTpensioT o MUllleHH. BeposTHOCTh momnajanusi B MUILIEHb IPU OJTHOM BBICTpEJIe
JuIs iepBoro crpeinka pasHa 0,72, nis Broporo — 0,85, ans tperbero — 0.94. Haiitu BeposATHOCTD
TOT0, YTO NP OJHOM 3aJIII€ B MUIIEHb MOMAJAEeT TOJIBKO OJIUH U3 CTPEIKOB.

2. B rpynne u3 20 cTyq€HTOB, NPUIIEAIINX HA IK3aMEH, 5 OTJIMYHUKOB, 7 -——XOpOILUCTOB, 5 — Tpo-
€YHUKOB, 3 — ABOeUHHKA. B sx3aMeHarmoHHbIx Ouserax umeercs 60 BompocoB. OTIMYHUK MO-
JKET OTBETUTH Ha Bce 60 BOIIPOCOB, XOPOIIUCT — Ha 42, TpOEUHUK — Ha 32, NBOEUHUK — Ha 15.
Opnun 6uner copepxut Tpu Borpoca. CTyeHT oTBeTHI Ha Bee 3 Bompoca Ounera. Haiitu Bepo-
ATHOCTb TOTO, UTO 3TOT CTYJEHT OTJINYHUK.

5.2 IIpome:kyTOUHAS aTTeCTALMS

Bonpochl Kk 3k3aMeHy 1o JucuuIInHe «MaTeMaTuka
CucreMbl KOOpAUHAT.
Koopaunatsl Touek Ha npsiMoil. PaccTosiHue Mexay IByMs TOUYKaMHU IPSIMOM.
3. Jlenenue oTpeska npsaMoi B 3aIaHHOM OTHOIIICHUH.

™=



4.

[IpsimoyronbHast ekapToBasi CUCTEMa U MOJIIpHas cucTeMa koopauHar. Ilepexon ot npsimo-

YrOJIbHOM JI€KapTOBOM CUCTEMBbI KOOPAMHAT K MOJIAPHOM U HA00OPOT.

o

PaccrosiHre Mex a1y TOUKaMu IUIOCKOCTH.

VYroJ HakJIOHA TPSIMOM K ocH adciuce. YTII0BO#H KO3 (UIIMEHT MPSMOH.
YpaBHEHHE MIPSAMOI IO YTIIOBOMY KO3(DPHUIIMEHTY U OTPE3KY, OTCEKAaeMOMY OT OCH OpJIMHAT.
VYpaBHeHHE MPSMOI Ha TUNIOCKOCTH IO TOUKE U YTIIOBOMY KO3 PHUIIMEHTY.
YpaBHEHHE NPAMON Ha IJIOCKOCTHU 10 IBYM TOYKAM.

OO1ee ypaBHEHUE MPSMOI HA MIIOCKOCTH.

YpaBHEHHE NPSIMOI HA TJIOCKOCTH B OTPE3Kax.

VYron Mexay AByMs MPSMBIMU Ha IUIOCKOCTH.

HopmanbHoe ypaBHEHUE IPSAMOM Ha INIOCKOCTH.

PaccrosiHue oT TOUKM 10 IPSIMOM HA INTIOCKOCTH.

[IpuBenenue oOuIero ypaBHEHUS NPSIMOI K HOpMaJIbHOMY BUJTY.
VYpaBHeHuUE NPSIMOM Ha IUIOCKOCTHU B MOJISPHOU CUCTEME KOOPAMHAT.
Onuric.

['unep6ona.

[Tapaboua.

«JIuneiinas anredpa»

Onpenenurenu 2 nopsaka.

Onpenenurenu 3 nopsiaka.

Brruncnenue onpenenureneit N- ro nopsiika.

Onpexnenurenu MaTpuL.

Buaer maTpun.

CnoxxeHue MaTpull. Y MHOKEHUE MaTPUIIbI HA YUCIIO.
YMHOKEHUE MaTpHIL.

Ob6patHas marpuna. ETMHCTBEHHOCTH OOpaTHOI MaTPHIIBL.
MartpuuHsle ypaBHEHUS.

Panr matpunel. Teopema o paHre MaTpHUIbI.

CriocoObl HaXOXAEHUS paHra MaTPUIBL.

Pemenue cucrem IMHENHBIX ypaBHEHUNA MeTOAOM ['aycca.
Pemenue cucrem nuHelHbIX ypaBHEHU MeTonoM Kpamepa.
MHoxectBa. JIeicTBUSA HaJl MHOKECTBAMU.

Knaccudukanus pyHxuii.

IIpeoOpa3oBanue rpaukos.

DYHKIIMU U UX CBOWCTBA.

[Ipenen uncnoBoil MociIe10BaTENIBHOCTH.

[Ipenen pyHkunu B 6ECKOHEUHOCTH.

[Ipenen pyHkIMH B TOUKE.

beckoHeyHO Masble BEITUYUHBI.

beckoneuHo Gouble BETUYUHBI.

OCHOBHBIE TEOPEMBI O IIPEIEIIaX.

IlepBbIit 3aMeUaTeIbHBIN IPEIE.

BTopoii 3aMeuaTenbHbIi npeed.

3ajaud, TPUBOASIINE K TOHITHIO TPOU3BOIHOM.

[IpousBonnas ¢pyHKIMH B Toukax. [IponsBogHas cyMMbl IBYX (YHKIUH.
[IponsBoHAs TPOU3BEECHUS M YACTHOTO ABYX (YHKITHH.
[TponzBogHast CIOKHOM HYHKIIHAHU.

[MpousBoanas GpyHKIMU Y=SiN X

[TpousBognas GyHKIHM Y=COS X

[TpousBonHas GpyHKIMM Yy=tg X u y=cCtg X

[TpousBoanas ¢pyukiuu y=loga X

[TpousBoaHas GyHKIIUN Y=aX

Teopema Jlarpanxa.

Teopema Posns.



57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.

72.

73.

74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.

Teopema ®epma.

[IpaBuno Jlonurans.

Teopema Kommu.

Heo6xoanuMelii 1 10CTaTOYHBIM PU3HAKK CYLLIECTBOBAHHS SKCTPEMYMOB.
WHTepBaibl MOHOTOHHOCTH (DYHKIIMH, BBITYKIOCTH U BOTHYTOCTH rpaduka QyHKIHH.
AcuMNTOTHI (BEPTUKAIBbHBIE, TOPU30HTAIIbHBIC, HAKJIOHHBIE).

[Monsarue muddepenmana, IpPUMEHEHHE €T0 B MPHOIMKEHHBIX BBIYHCICHUAX.

[TpaBuna nuddepeHupoBaHMs.

I'eomeTrpuueckuii cmbica nuddepenimana.

[Tpou3BoHBIC PA3TUYHBIX TTOPSIKOB.

[lepBooOpazHas GyHKIHMS U €€ CBOWCTBA.

[ToHsATHE HEOTPEIEICHHOTO HHTETPAJIa U €r0 CBOMCTRA.
3aMeHa epeMeHHOI B HEOTIPEICICHHOM HHTErpalie.
WHuTerpupoBaHue 1o 4acTsM JJIsl HEOIPEACICHHOTO HHTErpaa.
dx

—————.
ax” +bx+c

dx
vax? + bx + ¢ .

WNHterpainsl Buga Iﬂ dx

ax’ +bx+c
Mertox HeolpeeIleHHBIX KO PHUIIMEHTOB.
ITonsTHE ONPENENEHHOTO UHTErpaIa.
CaolicTBa OIpeeIEeHHOT0 HHTErpaa.
Teopema o cpegHeM [UIsl ONIPENEIEHHOIO HHTETpaIa.
Teopema 006 nHTErpasie ¢ NepeMEHHBIM BEPXHUM MPEAEIIOM.
®opmyna Herotona-JleiiOHuma.
3amMeHa epeMEeHHOH B OIpe/IeICHHOM MHTETpale.
WHTerpupoBaHue 1o 4acTaM JUIsl ONIPEIEICHHOIO HHTErpaa.
[TpubmmxeHHOe BEIYMCIICEHUE OMPEIEeIEHHOTO HHTErpaja (METO ] MPSIMOYTOJIbHUKOB).
[TpubnnxeHHOe BBIUMCIIEHUE ONPEIEICHHOr0 HHTErpaia (MeTo1 Tpaneuii).
[Ipumenenue onpeneneHHoro nurerpana. [lnomanas miockoit GUrypsl.
IToHsATHE YNCIIOBOTO psAiJla U €ro CBOMCTBA.
['eomerprueckas nporpeccus.
Heo6xoanMelii IprU3HaK CXOAUMOCTH YHUCIOBOTO PsJia.
[Ipu3Haku cpaBHEHMSI YUCIOBBIX PSI/IOB.
I"'apmoHnueckuii psz.
JlocTaTouHbIE TPU3HAKU CXOAMMOCTH YHCIOBOTO pAJa.
3nakouepenyromuecs psabl. [Ipusnax JleiiOnuna.
AOCOIIOTHO U YCIIOBHO CXOAUMOCTb.
Hecob6cTBennble nHTErpanbl. UHTErpaabHbIN NPU3HAK CXOTUMOCTH PSIJIOB.
Psaner @ypee.
[Tonsarue nuddepeHnanTb-HOr0 ypaBHEHUS IIEPBOTO MOPSAKa.
JuddepeHnnanbHoe ypaBHEHUE C pa3IeNsIOIIUMUCS TEPEMEHHBIMHU.
JIuneitnsle ¢ depeHanbHble YpaBHEHUS IEPBOro MOpsAKa.
Opnnopoausie AuddepeHnraIbHble ypaBHEHUS IEPBOro MOpsIKa.
OnHoponHble GYHKIIMU U UX CBOWMCTBA.
KomMriekcHele ynca.
Juddeperunanbable ypaBHEHHSI BTOPOTO MOPSAKA.
@DyHKIMH HECKOJIBKUX NTEPEMEHHBIX. JINHUM ypOBHSI.
YacTHble W MOJHOE MpHpalieHne QyHKIMH HECKOIbKUX MEPEMEHHBIX.
YacTHble IPOU3BOJHBIE IEPBOTO U BBICIINX MOPSAAKOB (DYHKIIMH HECKOJIBKUX EPEMEHHBIX.

WNHterpainsl Buga j

WNHterpainsl Buga I

['eomeTpuyeckuil CMbICI.

105.
106.

Judbdepennman. [Ipumenenne ero B MpuOIMKEHHBIX BBIUYNCICHUSX.
[Ipon3BoHas 110 HAIIPABJICHUIO.



107. OxcrpeMyMbl PYHKIIMH HECKOIBKUX ITEPEMEHHBIX.

108. CoOwitus. CayyaiiHble COOBITHS.

109. Kunaccuueckoe onpeneneHre BepoSTHOCTH. CTaTUCTUUECKOE ONPEIEICHNE BEPOSITHOCTH.
110. DnemMeHThl KOMOMHATOPUKH.

111. Teopema ciaoxeHUsT BEPOSTHOCTEH JJI1 COBMECTHBIX M HECOBMECTHBIX COOBITHH.
112. Teopema yMHOXEHHUs BEPOSTHOCTEN /JIs 3aBUCUMBIX M HE3aBUCUMBIX COOBITHH.
113. ®opmyna MoiHOM BEPOSATHOCTH.

114. ®opwmyna beiieca (hopmyna rumores).

115. TloBropenue ucnsitanuit. @opmyina bepuysmim.

116. IIpowmsBopasmas GyHKITHS.

117. JlokanbHas u uHTErpaibHas popmyna Myaspa - Jlammaca.

118. CnyuaiiHble BETUYUHBI: TUCKPETHBIC U HEMIPEPHIBHEIE.

119. 3akoH pacnpeeNieHUus BEPOSITHOCTEH TUCKPETHON CIIy9aliHOM BEIIMIMHBI.

120. buHOMHMHAIIBHOE pacmpe/eiIcHuE.

121. Pacmpenenenue [lyaccona.

122. HopwmanbHoe pacnpeseneHue, ero MaTeMaTHueCcKoe 0KUIaHue U JUCTIEPCHUS.
123. XapakTepuCTHKH CUCTEMBI CIyYallHBIX BEMUYMH. Perpeccus.

124, 3aBucumble U HE3aBUCHMBbIE CITy4aliHbIe BEJIMYMHBI.

125. T'enepaibHasi ¥ BEIOOPOYHAS] COBOKYITHOCTH.

126. Craructuueckue OLEHKH NapaMeTpOB paclpeieeHuUs.

127. TodeuHble OICHKH IS CPEIHEN U TUCTIEPCUH T€HEPATHbHONH COBOKYITHOCTH.
128. HrepBanbHbIE OLEHKH JUIS CPEIHEN U TUCIIEPCUH HOPMAJILHOTO PACHIPEE/ICHHS] COBOKYII-
HOCTH.

129. JloBeputenbHblil HHTEpBaJ. JloBepUTENbHAS BEPOSTHOCTD.

130. Kpurepuii cornacus [Tupcona.

131. I'paduueckuii cnocod 06pabOTKU IKCIIEPUMEHTAIBHBIX TaHHBIX.

132. Cnocob cpenHuX B 00pabOTKE IKCIIEPUMEHTAIBHBIX JaHHBIX.

133. Mero HaMMEHBIINX KBaJIPaTOB B 00pabOTKe IKCIIEPUMEHTAIbHBIX JAHHBIX.

5.3. CamocTosiTe1bHAsA padoTa 00y4yaromerocs
Tembl 17151 CAMOCTOATEIBHOI0 H3Y4YEeHUSA
Tema 1.1. JlekapToBBI KOOPAMHATHI HA IPSIMOM, HA INIOCKOCTU U B POCTPaHCTBE. PaccTosHue
MEXIy IBYMs TOUYKaMu. JleJleHne 0Tpe3Ka B JaHHOM OTHOIIEHUH. [1oMsipHbIE KOOPANHATEI.
Tema 1.2. YpaBHeHue npsMoi, NpOXOAAIIEH yepe3 1Be JaHHbIE TOUKU. Y PABHEHUE NIPSIMOM B OT-
pe3Kax.
Tema 1.3. Hccnenosanue Gpopmsl amtunca. VMcecenenosanue ¢popmsl runep6ossl. Mecnenoanue
dbopmbI TapaboIIbI.
Tema 1.4. Jluneiinsle onepauuu HaJ BekTopaMu. basuc. Paznoxenue Bextopa mo 6asucy. Jluneu-
Hasl 3aBUCUMOCTb BEKTOpOB. IIpoekius BeKTopa Ha OCh U €€ CBOMCTBA.
Tema 1.5. 3agaun Ha napajienbHble WIN NEPIEHIUKYIISIPHBIE IUIOCKOCTH, HA YTOJl MEXKY IBYMS
IIJIOCKOCTSIMU — CBEJICHHME K UCIIOJIB30BAHUIO COOTBETCTBYIOIIUX YCIOBUH JJI1 BEKTOPOB HOPMAJIH.
Tema 1.6. 3agaun Ha MIOCKOCTH U MPSIMYIO B IPOCTPAHCTBE — CBEAECHUE K UCIIOJIB30BAHUIO COOT-
BETCTBYIOIINX YCIIOBUU JUIs1 BEKTOPOB HOPMAJIM M HAIPABJISIFOLIIUX BEKTOPOB.
Tema2.l. Beruncnenue onpenenureneii. CBOCTBa ONPENEIUTENEH.
Tema2.2. MeToasl pelieHusl CUCTEM JIMHEWHBIX YpaBHEHUN. [ 'eoMeTpruueckast MHTepnpeTanus pe-
LIEHUS] CUCTEM JINHENHBIX YpaBHEHUM.
Tema2.3. Matpuiisl 1 onepanuu Hag HUMHA. OOpaTHas MaTpHIla.
Tema 3.1. Apudpmernueckue omnepanuu HaJl HENpepbIBHBIMU (yHKIMAMHU. [loHsTHE OOpaTHOM
¢dbyakuun. MoHOTOHHBIE GyHKIIMH. MOHOTOHHBIE (PYHKIMH, MMeroIue oOpaTHyro. [IpenenbHbie
3HaveHust GyHkuumit Sinx/X mpu X—0 u (1+1/X) mpu X—o0.
Tema 3.2. IlpousBonHas ¢yHkiuu.l'eomeTpuuecknii 1 MEXaHUYECKUW CMBICI. YpaBHEHHE Kaca-
TEJIbHOM M HOpMayM KpUBOW. IIpon3BOIHBIE OCHOBHBIX 3JIEMEHTApHBIX (GyHKUUH. [IpousBoaHas
CYMMBI, IIpou3BeieHus, dacTHOro. IIpon3BonHas cnoxxHoil GpyHkuuu. IIpon3BogHbIE BBICHIIMX IO-
PSAAKOB.



Tema 3.3. ®opmyna Teiinopa A MHOrOWIeHa | A7 NPOU3BOIBHON (DyHKIMU. OCTaTOUHBINA YIeH
B ¢opme Jlarpanxa u Ileano. Craunonapusie Touku ¢yHkiuu. [lepBoe u BTOpOE AOCTATOYHOE
ycnoBue 3kctpemyma. Teopema 006 sxcTpemyme GyHKIuH, He nuddepeHpyemMon B TaHHOH TO4-
Ke. Beimykiocts, BOrHyTocTh rpaduka @ynkuuu. OOmas cxema ucclieJoBaHusS (QYHKIUU U T0-
cTpoeHus ee rpaduka. Haxoxaenne HanOONbIIEro ¥ HAMMEHBIIIEr0 3HAYCHU (YHKIUI Ha CerMeH-
Te.

Tema 3.4. HeonpeneneHnnsiii uaTerpan. PasnoskeHrne mpaBUIBHONW PallMOHAIBLHON IpoOH Ha IMpo-
creiimue. THTErpupoBaHUE pallMOHATIBLHBIX JIPOOEH.

Tema 3.5. OnpeneneHHblil HHTErpai.3aMeHa IEPEMEHHON U UHTETPUPOBAHUE 10 YaCTSIM JJIsl OIIpe-
JEJIEHHOT0 UHTerpaja. ['eoMeTprueckue MpUIoKEeHUs OMPEIeIEHHOT0 HHTEerpaa.

Tema 3.6. O6bikHOBEHHBIE AU epeHnnanbHbIe ypaBHEHHUS.

Juddepenunanbabie ypaBHEHUS AOMYCKAIONINE TOHIKEHNE TOPSIKA.

Tema 3.7. 'apmonnueckuit psa. Teopemsl cpaBHenus. [lpusnaku Hanam6epa n Komu. MuTerpais-
Helii pu3Hak Komu-Maknopena. 3HakonepeMeHHbIe psifibl. AOCONIOTHO M YCIOBHO CXOSIIIHECS
psansl. 3Hakouepenyroumecs paasl. [Ipusnak JleiiOnuna.

Tema 3.8. IuddepennunpoBanne HesBHbIX PYHKIUNA. Y paBHEHHE KacaTEIbHON TUIOCKOCTH HOPMaJu
K noBepxHocTH. [Ipon3BogHast (yHKIMU 1O HaNpaBICHUIO. ['pagueHT (QYHKIUMH U €ro CBOMCTBA.
[TonsiTre 0 MaKCUMyMe U MUHUMYME.

Tema 3.9. @yHKIIMS KOMIUIEKCHOTO niepeMenHoro. [lokazarenbHas popmMa KOMIUIEKCHOTO YHCIIA.
Tema 4.1. UcnonszoBanue TeopeMbl baiieca B BBIYMCIEHUN BEPOSATHOCTU COOBITHSL.

Tewma 4.2. Cnyuaiinbie Benuuunbl. Pacnipenenenue ["aycca.

Tema 4.3. CratucTUyecKre METObI. 3a/1a4ul Ha pErPECCUOHHBIN aHAIN3.

3aganus 119 KOHCIEKTHPOBAHUS
1. Pemienue cucteMbl JTMHEWHBIX ypaBHeHH Metonamu: Kpamepa, Octporpaackoro-I'aycca, 00-
paTtHoOil MaTpuibl.(Bbicinas MaTemaTuka /s SKOHOMHCTOB: y4eOHUK Ul CTYJCHTOB BY30B, 00Y-
yaromuxcs 1o skoHoMmudeckuM crneunanbHocTsM/ H.I. Kpemep [u ap.].M.: FOHUTU-JTAHA,
2015.http://www.iprbookshop.ru/52071. Koncnekrt riaBsl «JIuHeiiHas anreopay).
2. Beruncnenne UHTErpaia METoJJOM HHTErpUpOBaHKe 1Mo yacTsM. (Beicimas MatemaTnka Jisi 9KO-

HOMHCTOB: YYEOHHK JUIsSl CTYJICHTOB BY30B, OOYYAIONIMXCS MO 3KOHOMUYECKHM CIICIUATBHOCTSIM/
H.III. Kpemep [u ap.].M.: TOHUTU-JAHA, 2015.http://www.iprbookshop.ru/52071. Konucmnekt
riaBbl «IHTErpabHOE UCUUCIICHHEY).

3. Cxema uccienoBanus QyHKIUH OJHOW MEPEeMEHHOM 1 moctpoenue rpaduka GyHkimu. (Boicmast
MaTeMaTHKa JJisi SKOHOMHCTOB: Y4eOHUK /ISl CTYJIEHTOB BY30B, 00YyJarOIINXCs 110 YKOHOMUYECKUM
CHEIHAILHOCTSIM/ H.III. Kpemep [1 ap.].M.: IOHUTU-JAHA,
2015.http://www.iprbookshop.ru/52071. Koucnekr rinassl «/uddepennuanbHoe nCUUCICHUEY).

4. PemieHre OJHOPOJIHBIX M HEOAHOPOAHBIX AU(depeHInanbHbIX ypaBHEHUH BTOPOTO MOPSAIKA C
NOCTOSTHHBIMU KOd(duimenTamu. (Briciias MaTemMaTHKa A1l SKOHOMUCTOB: YUEOHUK JUIS CTYJICH-

TOB BY30B, 00y4aromuxcs mo 3xkoHomuueckuM crnernuanbHocTssm/ H.IL. Kpemep [u np.].M.: KOHU-
TU-IAHA, 2015.http://www.iprbookshop.ru/52071Koncniexkt rnassl «JIuddepennnansubie ypas-
HCHUS).

5. Ucnonp3oBaHue pas3nokeHus cTerneHHoro psna no ¢opmyine Teinopa 1ist npuOIMKEHHBIX BbI-
ypcieHnid. (Bpicimas MaremaTuka i SKOHOMUCTOB: YYEOHHK JJIsl CTYJICHTOB BY30B, O0YYaIOIINX-
ci mo »koHomuueckuM crneuuanbHocTaM/ H.I. Kpemep [u  np.].M.: IOHUTU-JJAHA,
2015.http://www.iprbookshop.ru/52071. Koucmnekr riaBbl «CTEICHHBIC PSIIBI»).

IIpakTHyeckue 3aJaHusl VI1 CAMOKOHTPOJISA
Bapuanr 1
1. ina curHanus3anuu o0 aBapuM YCTAHOBJIEHBI JIBa HE3aBUCHMO PAa0OTaIOUIMX AaTduka. Bepost-
HOCTb TOT'O, UTO IIPH aBapHM JaTYUK cpadboraer, paBHa 0,95 ans nepBoro natuuka u 0,9 1ms BTOpO-
ro. HaliTu BepoSTHOCTB TOTO, YTO IpU aBapuu cpaboTaeT TOJIBKO OJUH JaTUYHK.
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2. JIBa cTpelika CTpEJSIOT 10 MUIIEHU. BeposSTHOCTh monajgaHusi B MUILIEHb IIPU OJHOM BBICTPEIIE
JJIs1 iepBoro crpenka pasHa 0,7, a gist Broporo — 0,8. HaliTu BEposSITHOCTh TOTO, YTO MPHU OJHOM
3aJIMe B MUIIIEHb MOMAJAET TOIBKO OJANH U3 CTPEIIKOB.

3. BeposTHOCTH OAHOTO MONAaJaHus B IEIb IPU OJIHOM 3aine u3 IByx opyauid paBHa 0,38. Halitu

BEPOSITHOCTH MOPAXKEHUS 1IeJIM IPU OAHOM BBICTpEJIC TIEPBBIM U3 OPYIUM, €CII U3BECTHO, YTO JIS

BTOPOT'O OPYIus 3Ta BEPOSITHOCTH paBHa (,8.

4. V3 mapTuu W3A€iHMid TOBapOBEJ OTOMpAET HM3AETHs BBICHIETO cOpTa. BeposTHOCTH TOro, 4YTO

HayJauy B35TOE MU3/ENUe OKaKETCs BBICHIETr0 copTa, paBHa (,8. HallTM BEepOSTHOCTH TOTO, UYTO W3

TpEeX MPOBEPEHHBIX U3/IETUN TOJBKO JIBA U3/EJIMS BBICIIETO COPTA.

5. YCTpOMCTBO CONEPKUT /IBa HE3aBUCUMO PA0OTAIOMIMX 3JIeMEeHTa. BeposaTHOCTH OTKa3a 3j1eMeH-

TOB cooTBeTcTBeHHO paBHbl 0,05 u 0,08. HaiiTu BepoATHOCTH OTKa3a yCTPOWCTBA, €CIH JIJIsi ITOTO

JIOCTaTOYHO, YTOOBI OTKAa3aJl XOTsI Obl OJMH JJIEMEHT.

6. BeposTHOCTH XOTs1 OBl OJHOTO TIOTIA/IAHKS B LIETb MPU YEThIpeX BhICTpenax paBHa 0,9984. Haiitu

BEPOATHOCTb MMOMNAAAHUS B LIEJIb IPU OJTHOM BBICTpEJIE.

7. B nepBoii ypue comepxxkutcs 10 mapoB, u3 Hux 8 0enbix; BO BTopor ypHe 20 mapoB, u3 Hux 4

Oenbix. M3 kaxaol ypHBI HayJady U3BIEKIW MO OJHOMY IIapy, a 3aTeM W3 3TUX JBYX LIapOB

HayJauy B3sT oAuH map. HailTu BEposITHOCTB TOTO, UTO B3AT O€JIbIi LIap.

8. U3 Tpex opyauil mpou3BeneH 3l Mo 1eu. BeposTHOCTh monagaHus B IeNb AJIsl IEPBOTO OpY-

nus pasHa 0,8, st BToporo — 0,85, mist Tpetbero — 0,9. Haiitu BEpOSTHOCTH CIEIYIOUTUX COOBITHIA:

a) TpH TOIaIaHus B 11eJ1b; 0) JBa MOMaJ aHKs; B) OHO MOIAIaHKe; T) HA OJHOTO TOMA aHusl; 1) XO-

Ts1 ObI O/THO TIOTIaJAaHHE.

9. B smuke umeetcs 15 geraneii, cpenu kotopbix 10 okpameHHbix. COOPIIMK Hayqady U3BICKACT
Tpu neranu. HailTu BEpOSTHOCTH TOTO, YTO W3BJICUYCHHBIC JETAU OKAXKYTCA OKPAIICHHBIMH.
0,2637

10. B smmke 100 meraneii, 3 Hux 10 OpakoBaHHBIX. Haynady W3BII€UEHBI YETHIpE IETAJH.
HaiiTi BeposSTHOCTH TOTO, UTO Cpely M3BICUYECHHBIX JETaleil: a) HeT OpakOBaHHBIX; 0) HET ToJl-
HbeIX. A)0,6516; 6) 0,0001.

11. B rpynne 12 cTyaeHTOB, cpeu KOTOpbIX 8§ OTIMYHUKOB. [lo criucky Haynady oToOpaHb! 9
CTyJeHTOB. HaliTh BEposITHOCTH TOT0, YTO CPEeIU OTOOPAHHBIX CTY/IEHTOB MATh OTIIMYHUKOB. 0,2545
12. B xopoOke nsATh OJMHAKOBBIX M3/EIHH, MIPHUEM TPpU U3 HUX OKpalmleHbl. Haynauy u3Bieue-

HBI 1Ba U3OCIINA. HaﬁTH BepOS[THOCTI) TOro, 4To CpeI[I/I ABYX MN3BJICUYCHHBIX I/ISI[eJ'II/Iﬁ OKa)KYTCHI a)
OHO OKpAIICHHOC U3ACIIUC, 6) ABa OKPAIICHHBIX U3CIIUA, B) XO0TA 6I>I OOHO OKpAlICHHOC HU3ICIINC.
A) 0,6; B) 0,3; B) 0.9.

13. Cpenu 100 notepeifHbIX OMIETOB €CTh 5 BBHIUTPHINIHBIX. HallTH BEpOSATHOCTH TOrO, 4TO 2
HayJauy BbIOpaHHbIE OKaXKyTcsl BRIUTPHIIIHBIME. 0,002
14. B smuke 10 neranelt, cpenu KOTOPBIX IIECTh OKpamleHHbIX. COOPIINK Hayaayy U3BIEKaeT

4yeThIpe JeTand. HalTh BepossTHOCTH TOTO, YTO BCE U3BJICYCHHBIC JIETATH OKAXKYTCS OKPAIICHHBIMH.
0,0714

15. B maptum 10% nectanmaptHbeix aeraneil. Haynauy otoOpanbl uethipe neranu. Hamucarb
OMHOMUHATBHBIA 3aKOH pacmpesieNieHuss TUCKPETHOW CIy4ailHOW BEMMYMHBI X — 4YHClia HECTaH-
JAPTHBIX JIETAJeH CPeIu YeThIPeX OTOOpPAHHBIX W TMOCTPOUTH MHOTOYTOJBHUK TMOJYdEHHOTO pac-
npenenenus. 0 - 0,6561; 1 — 0,2916; 2 — 0,2486; 3 — 0,0036; 4 — 0,0001

16. B maptum u3 10 geraneit umeercs 8 cranmaptHbix. Haynauy oro6pans! ase neramu. Cocra-
BUTh 3aKOH pacIpellelieHus] Yncia CTaHJapTHBIX neTtaneil cpeau otobOpanHsix. 0 — 0,0222; 1 —
0,3556; 2 — 0,6222.

17. CraHOK-aBTOMAT MITAMITYEeT JeTald. BepOATHOCTh TOTO, YTO M3TOTOBJIEHHAs AETalb OKa-
xKeTcst OpakoBanHOM, paBHa 0,01. Haittu BeposiTHOCTH TOTO, uTO cpenu 200 meraneit okaxeTcs: poB-
HO 4eThIpe OpakoBaHHBIX. 0,0902

18. U3 xononawl B 36 kapT Hayran 0epyT 4 kapThl. KakoBa BEpOSITHOCTh TOTO, YTO BCE BHIHYTHIE
KapThl OyayT ogHoi Mactu? 0,86

19. IOnoma, nocrynaronuii B BY3, nomxen npoitu 4 ucnbeiTanus. BeposiTHOCTh yCHenIHOTo
BBITIOJIHCHHS MM 3aJiaHuii: 1-ro ucnbiranus - 0.9; 2-ro - 0.95; 3-ro - 0.8; 4-ro - 0.85. Kako-
Ba BEPOSITHOCThH TOT'0, YTO IOHOIIIA C YCIIEXOM MPOMAET HE MeHee 2-X ucnbiTanuii? 0,9942



20.  Crynent Bbiyuna u3 60 sx3amMeHalmoHHBIX BoripocoB 40. B 6unere 4 Bonpoca. Haiitu Bepo-
ATHOCTh TOI0, YTO €My IONajaercs OWieT, B KOTOPOM OH 3HaeT OOJjbllIe IMOJOBHHBI BOIPOCOB.
0,5926
21. B rpynne u3 10 cTyaeHTOB, IpUIIEAIIMX HA 3K3aMeH 3 MOJArOTOBJIEHHBIX OTJIWYHO, 4 - XO-
porto, 2 - TpoeuHuKa, 1 - ABoeuHUK. B sk3ameHannoHHbx Omnerax umeercs 20 Bonpocos. OTnnd-
HO TOJTOTOBJICHHBIA CTYyIE€HT MOXKET OTBETUTHh Ha Bce 20 BOIIPOCOB, XOPOLIO MOATOTOBJICHHBIN -
Ha 16, mocpeacTBeHHo - Ha 10, muoxo - Ha 5. Bei3BaHHBIN Hayraj CTYJIEHT OTBETUJ Ha 3 MpOU3-
BOJIbHO 3aJlaHHBIX Bompoca. HailTu BEpOATHOCTH TOTO, YTO ATOT CTYAEHT OTJIMYHUK. 0,5787
Bapuanrt 2
1. lnsa curHanuszanuu o0 aBapuM YCTAHOBJIEHBI [1Ba HE3aBUCUMO palOTaOLIMX JaTyuka. Beposr-
HOCTb TOTO, YTO [P aBapHH JaTYUK cpaboraer, paBHa 0,75 ans nepBoro natuuka u 0,7 aist BTopo-
ro. HaliTu BeposTHOCTb TOTO, YTO IPU aBapuu cpaboTaeT TOJIBKO OJUH JaTYHK.
2. JIBa cTpelika CTpEeJsoT 0 MULIEHH. BeposiTHOCTh MonajaHusi B MULIEHb [IPU OJHOM BBICTpEIIE
Juis iepBoro crpenka pasHa 0,75, a qiig Broporo — 0,6. HailTu BEpOATHOCTh TOTO, YTO IPU OJJHOM
3aJllle B MUILIEHD 10M1aJIaeT TOJIbKO OJMH U3 CTPEJIKOB.
3. BeposATHOCTb OJHOTO MONAAAHMs B LEJIb IPU OJHOM 3aJllle U3 AByX opyaui pasHa 0,46. Hantn
BEPOSATHOCTb MOPAXKEHUS LIEIN IIPU OJHOM BBICTpPEJE MEPBBIM U3 OPYIUil, €CIIM U3BECTHO, YTO IS
BTOPOT'0 OPYJUs 3Ta BEPOATHOCTH paBHa 0,65.
4. U3 maptum uznenuil ToBapoBel OTOMpaeT M3AENus BBICHIETO copTa. BeposTHOCTH TOro, 4To
HayJady B35TOE M3/EJIUE OKaKETCS BBICIIEro copTa, paBHa (,9. HAlTH BEpOSTHOCTH TOTO, YTO U3
TPEX MPOBEPEHHBIX U3/IEIHHI TOJIBKO J1BA U3EIINs BBICILIETO COpTa.
5. YcTpolCcTBO COAEPXKUT J1Ba HE3aBHCUMO padOTaIOLIMX 3JeMeHTa. BeposTHOCTH OTKa3a 3j1eMeH-
TOB cooTBeTcTBeHHO paBHbl 0,02 u 0,08. HaiiT BepoATHOCTH OTKa3a YCTPOWCTBA, €CIU JJI STOTO
JIOCTaTOYHO, YTOOBI OTKAa3aJl XOTs Obl OJIUH JIEMEHT.
6. BeposiTHOCTB XOTS OBl O/IHOTO MOMA/IaHus B LI IPU YEThIpeX BhICcTpenax paBHa 0,9584. Haiitu
BEPOATHOCTH MONAJAAHNS B LIENb IIPU OJJTHOM BBICTpEJIE.
7. B nepBoii ypHe comepxkutcsi 12 mapoB, u3 Hux 4 0enbix; Bo BTopoil ypHe 20 1mapoB, U3 HUX 3
Oenbix. M3 kaxIo# ypHBI Haynady HM3BJICKJIM MO OAHOMY IIapy, a 3aTeM M3 3THUX JBYX IIapoB
HayJauy B3ST oAMH map. HailTu BeposITHOCTB TOTO, UTO B3AT OEJbIi 1Iap.
8. 13 Tpex opyauil MpOU3BENEH 3l IO LEeNN. BeposTHOCTE nonaganus B LENb )i IEPBOTO Opy-
nus pasHa 0,7, mist Broporo — 0,85, mist Tperbero — 0,93. HaliTu BeposSITHOCTH CIEAYIOMMUX COOBI-
TUI: a) TpU MONajaHus B 11eJb; 0) ABa MOMNaJaHus; B) OAHO IMONAJaHKe; ) HU OJHOTO MOMa aHus;
1) XOTs1 ObI OZHO TTONIAIaHHE.
9. B smuke umeercs 25 aeranei, cpenu Kotopsix 13 okpameHHbIX. COOPUIMK Hayqauy W3BICKAeT
Tpu Jnetanu. HailTu BEpoSITHOCTB TOTO, UTO U3BJIEUEHHBIE AETATN OKaKyTCs OKpalieHHbIMu. 0,1243
10. B smuke 130 peraneit, 3 Hux 25 OpakoBaHHbIX. Haynauy mu3BnedeHsl yeTsipe Aetanu. Haitu
BEPOATHOCTh TOTO, YTO CPeIM U3BICUEHHBIX JeTalieil: a) HeT OpakoBaHHBIX; 0) HET TOJHBIX. A)
0,4208; 6) 0,0011
11. B rpynme 14 cTyaeHToB, cpeiy KOTOphIX 8 OTIMYHUKOB. [1o cniucky Haynady oToOpaHsl 6 CTy-
neHToB. HaliTh BepOsATHOCTH TOT0, YTO Cpeli OTOOPAaHHBIX CTYAEHTOB MATh OTANYHUKOB. 0,1119
12. B xopoOKke BoceMb OJJUHAKOBBIX U3JEIUN, IPUYEM TPU U3 HUX OKpauleHbl. Haynauy u3BiedeHbl
nBa u3zenus. HaliTu BepoATHOCTB TOTO, UTO Cpellu ABYX M3BJICUEHHBIX M3AETHH OKaXyTCs: a) OJJHO
OKpallleHHOE u3jenue; 0) ABa OKpallleHHbIX M3AENus; B) XOTsA Obl OJHO OKpalleHHOE u3jaenue. A)
0,5357, 6) 0,1071; B) 0,6428.
13. Cpeau 300 notepeitHbIXx OHIIETOB €CTh 12 BBIMTPBIIHBIX. HaliTu BeposTHOCTH TOro, 4TO 2
Hay/Ja4yy BbIOpaHHBIE OKaKyTCsl BRIMTPhIIHBIMU. 0,0015
14. B amuke 14 neraneii, cpenyu KOTOPHIX MSTh OKpalleHHbIX. COOPIIMK Haynayy U3BJIEKAET JIBE
netanu. HailTu BEpOATHOCTB TOTO, UTO BCE U3BJICUEHHBIE IETANIM OKaXYyTcs okpameHHbiMu. 0,1099
15. B maptuu 30% HecrangapTHbIx aetaneil. Haynauy otoOpansl uetbipe neranu. Hamucats GuHO-
MUHAJIBHBIN 3aKOH PaclpeleIeHus] JUCKPETHON ClydallHOM BEIUYMHBI X — YMCIIa HECTAaHAAPTHBIX

JeTanel cpeid YeThlpeX OTOOPaHHBIX U MOCTPOUTH MHOTOYTOJBHUK MOJYYEHHOTO PacpeleieHHUs.
0-0,2401; 1 -0,4116; 2 — 0,2646; 3 — 0,0756; 4 — 0,0081.



16. B maptuu u3 17 neraneii umeercsa 8 crangaptHsix. Haynauy oroOpans! ase netanu. CocTaBUThH

3aKOH pacmpe/eeHus Ynucia CTaHAapTHRIX aeTaneld cpeau otoopanusix. 0 -0,2647; 1 — 0,5294; 2 —

0,2059

17. CtaHok-aBTOMAT WITAaMIyeT JAeTajau. BeposTHOCTh TOro, YTO M3rOTOBJICHHAS JETallb OKaXKETCs

OpaxoBanHoOM, paBHa 0,03. Haiitu BeposTHOCTB T oro, uto cpeau 200 neraneit okaxeTcss pOBHO Ye-

ThIpe OpakoBaHHBIX. 0,1338

18. 13 nByx komon B 36 kapt Hayraa OepeMm 1o kapTe. KakoBa BEpOSTHOCTh TOTO, YTO MPHU 3TOM

BBIHEM XOTs ObI ojtHOTO Ty3a? 0,2099

19. YOnoma, nocrynatouuii B8 BY3, nomken npoiitu 4 ucnsitaHus. BeposTHOCTh yCIIEUIHOTO BbI-

[MOJIHEHU UM 3axanuii: 1-ro ucnsrtagus - 0.95; 2-ro - 0.9; 3-ro - 0.85; 4-ro - 0.7. KakoBa

BEPOSTHOCTH TOTO, YTO IOHOIIIA C ycriexoM mpoiinet He 6onee 1 ucnbiranus? 0,0083

20. Crynent Bbyuns u3 80 sk3aMeHanIMOHHBIX BonpocoB 50. B Ounere 4 Bonpoca. Haiitu BeposT-

HOCTh TOT'0, YTO €My MoNaAeTcsi OUIeT, B KOTOPOM OH 3HaeT He MeHbIe 2 Borpocos. 0,8543

21. B rpynne u3 15 cTyneHTOB, MPHUILEIIINX HA 3K3aMeH, 4 MOATOTOBJICHHBIX OTIUYHO, 6 - XO-

pomio, 2 - TpOe4HHKa, 3 - MBOCYHHKA. B sKk3aMeHanmoHHBIX Omiierax mmeercs 20 BompocoB. OT-

JIMYHO MOATOTOBJICHHBIN CTYJEHT MOKET OTBETUTH Ha Bce 20 BOMPOCOB, XOPOIIO MOATOTOBICHHBIH

- Ha 16, mocpeactBenHo - Ha 10, mioxo - Ha 5. Bei3BaHHBIN HayraJ CTYACHT OTBETHI Ha 3 MPOU3-

BOJIBHO 33JlaHHBIX Bonpoca. HaliTu BeposITHOCTh TOTO, YTO 3TOT CTYAEHT JiBoeuHUK. 0,0037
Bapuaunt 3

1. Inst curHanu3anuu o0 aBapuu yCTaHOBJICHBI J1Ba HE3aBHUCHMO paboTaronux naTdyuka. Beposr-

HOCTH TOTO, YTO IIPH aBapHUU JATIUK cpabotaer, paBHa 0,86 mis mepBoro aaruuka u 0,93 ms BTO-

poro. HaliTi BeposiTHOCTB TOTO, YTO MpU aBapuu cpaboTaeT TOJIbKO OJUH JATYHK.

2. JIBa cTpeiika CTpEJsoT 10 MULIEHU. BeposiITHOCTh MonajaHus B MUIIEHb IIPU OJHOM BBICTpEJIE

JUIs1 iepBoro cTpeisika pasHa 0,95, a nys Broporo — 0,84. HaliTu BEepOSTHOCTb TOTO, YTO MPU OJTHOM

3aJilie B MUILIEHD MOMA1aeT TOJIbKO OJMH U3 CTPEIIKOB.

3. BeposiTHOCTh OJTHOTO MOMA/IaHUsl B LI€Jb IPU OAHOM 3aiine u3 AByx opynuid paBHa (0,48. Haiitu

BEPOATHOCTb MOPAXKEHUS LIEIN IIPU OJHOM BBICTpPEJE MEPBBIM U3 OPYIHil, €CIIM U3BECTHO, YTO IS

BTOPOT'0 OpPYJus 3Ta BEPOSITHOCTH paBHa (,9.

4. U3 maptum uznenuil ToBapoBel OTOMpaeT M3AENus BBICHIETO0 copTa. BeposTHOCTH TOro, 4To

Hay/auy B34TOE€ U3JIeJIME OKaXKETCs BBICIIErO copTa, paBHa 0,96. HAMTH BEpOATHOCTH TOTO, YTO U3

TpeX MPOBEPEHHBIX U3/EIHI TOJIBKO J1BA U3ENUs BBICILIETO COpTa.

5. YeTpolicTBO COAEP)KUT J1Ba HE3aBHCHMO pabOTaIOLIMX 3JeMeHTa. BeposTHOCTH OTKa3a 3JjIeMeH-

TOB cooTBeTcTBeHHO paBHbl 0,15 u 0,18. HaiiTu BepoATHOCTH OTKa3a yCTpOWCTBA, €CIIH JIJIsi ITOTO

JIOCTaTOYHO, YTOOBI OTKA3aJl XOTsI ObI OJMH AJIEMEHT.

6. BeposiTHOCTB XOTS OBl O/IHOTO MOMA/IaHus B LIE€JIb IPU YEThIpeX BhIcTpenax paBHa 0,8984. Haiitu

BEPOSITHOCTH MOMA/IaHUs B 11€JIb IIPU OJIHOM BBICTpEJIE.

7. B mepBo#i ypHe comepxkutcst 12 mapoB, u3 HUX 8 Oesbix; BO BTOpoi ypHe 20 mapoB, U3 HUX 2

Oenbix. M3 kaxaol ypHBI Hay[ady U3BIEKIW MO OJHOMY IIapy, a 3aTeéM W3 ITUX JBYX MIapOB

HayJauy B3ST oAMH map. HailTu BeposITHOCTB TOTO, UTO B3AT OEJbIi 1Iap.

8. 13 Tpex opyauil Mpou3BENEH 3aill M0 LeNHu. BeposTHOCTh nonagaHus B 1I€Nb AJs IEPBOTO OpY-

nus paBHa 0,84, nis BToporo — 0,87, nnst Tpetbero — 0,92. HailTi BEpOsSTHOCTH CIEIYIONIUX COOBI-

TUH: a) TpU TMOMaJaHus B 1Ielib; 0) JABa MOMaaHus; B) OJHO MOMaJaHue; T) HU OJHOTO MOMaIaHus;

1) XOTs1 ObI OHO TTONAaHUE.

9. B smuke umeercs 19 neraneid, cpeau kotopbix 11 oxparenHsix. COOpIIMK HayAayy U3BIIe-

KaeT TpH jAetanu. HailTu BeposSTHOCTh TOTO, UTO U3BJICUEHHBIE JAETATH OKAXKYTCS OKPAIIEHHBIMU.

0,1703

10. B smuke 140 neraneit, u3 Hux 24 OpakoBaHHBIX. Haymady W3BJICUEHBI YETHIPE JCTAIH.

HaiiTu BepOSITHOCTB TOTO, UTO CPeIH U3BICUCHHBIX JETaJei: a) HeT OpaKOBaHHBIX; 0) HET TOAHBIX.

A) 0,4671; 6) 0,0007

11. B rpynne 12 cTyaeHTOB, cpeu KOTOPBIX 8 OTIIMYHUKOB. [lo criucky Haynady oToOpaHbl 5
CTyJIeHTOB. HaliTh BEpOSTHOCTH TOTO, UTO CPEIX OTOOPAHHBIX CTYICHTOB MATh OTIMYHUKOB. (0,0707
12. B xopoOke nmaTh OAMHAKOBBIX M3JENINH, IPUYEM JIBa U3 HUX OKpaiueHbl. Haynauy u3Bieue-

HBI J1Ba u3aenus. HallTu BEpOATHOCTH TOTO, YTO CPEIU IBYX M3BICYCHHBIX M3JICITUN OKAXYTCS: Q)



OJTHO OKpAIlICHHOE M3/1eHe; 0) 1Ba OKPAIICHHBIX H3ETHs; B) XOTA Obl OJIHO OKpAIICHHOE U3/ETHeE.
A) 0,60; 6) 0,10; B) 0,70

13. Cpenu 150 noTtepeifHbIX OMIIETOB €CTh 5 BBHIMTPBHINIHBIX. HallTH BEpOSATHOCTH TOrO, 4TO 4
Hay/ady BeIOpaHHbIE OKaXyTcs BRIUTphIIHBIMEU. 0,0000002
14. B smuke 55 neranel, cpeay KOTOPBIX MIECTh OKpamieHHbIX. COOPIIUK Haynady U3BJICKACT

yeTbipe fetanu. HallTu BeposTHOCTh TOTO, 4TO BCE U3BJICUECHHBIC I€TAIH OKaXYTCs OKpAIllEHHBIMH.
0,000044

15. B maptuu 20% HectanmapTHbIX aertaneil. Haynmauy oroOpansl yerbipe nertanu. Hammcatb
OMHOMUHAJIbHBINA 3aKOH pacHpelesieHUs] TUCKPETHOM CiaydaliHONM BEIWYMHBI X — 4YMCIa HECTaH-
JMApTHBIX JeTajeil cpeau 4YeThipeX OTOOpPaHHBIX U MOCTPOUTH MHOTOYTOJBHUK MOJTYYEHHOTO pac-
npenenenus. 0- 0,4096; 1 —0,4096; 2 — 0,1536; 3 — 0,0256; 4 — 0,0016.

16. B nmaptum u3 10 geraneit umeercs 6 cranmaptHbix. Haynauy oro6pans! aBe netanu. Cocra-
BUTh 33aKOH DAaCIpEIeNiCHUs] Yhcia CTaHAApTHBIX Aetaneil cpeam otoOpanHbix. 0- 0,3333; 1 —
0,5333; 2 -0,1333.

17. CraHOK-aBTOMAT LITAMIIyeT JeTajli. BepoATHOCTh TOro, 4TO M3rOTOBJIEHHAs AETajb OKa-
KeTcst OpakoBaHHOM, paBHa 0,06. HaliTu BeposTHOCTH TOT0, uTO cpeau 200 meraneit OkaxeTcs: poB-
HO 4eThIpe OpakoBaHHBIX. 0,0045

18. W3 xonmonw! B 36 kapT Hayran 6epyTt 4 kapThl. KakoBa BEpOSITHOCTh TOTO, YTO BCE BHIHYTHIC
KapThl OyayT pasHoit mactu? 0,1114
19. IOnoma, nocrynatomuii B BY3, nomken npoiitu 4 ucnbitanusi. BepoaTHOCTh ycHemHoro

BBITIOJTHEHUS UM 3a1anuii: 1-ro ucneitanus - 0.9; 2-ro - 0.95; 3-ro - 0.8; 4-ro - 0.85. KakoBa Bepo-
ATHOCTb TOTO, UTO IOHOWIA ¢ ycrexoM npoiaet 2 ucneitanus? 0,0691

20. Cryaent Beryunn u3 80 sx3aMeHaIIMOHHBIX BompocoB 60. B ounere 4 Bonpoca. Halitu Bepo-
ATHOCTH TOTO, UTO €My MOMaAeTcs OMIET, B KOTOPOM OH 3HaeT He Oosblie 2-x BornpocoB. 0,2589
21. B rpynmne u3 20 cTyIeHTOB, MPHUIIEANINX HA SK3aMEH, 8 TOJArOTOBICHHBIX OTIUYHO, 6 - XO-

pouio, 4 - TpoeuHuka, 2 - 1BOCYHHKA. B sk3ameHannoHHbIX Omiierax mmeercs 20 BompocoB. OT-
JIMYHO MOJTOTOBJIEHHBIN CTYJEHT MOXET OTBETUTh Ha Bce 20 BOIIPOCOB, XOPOIIO MOArOTOBJIEHHBIN
- Ha 16, mocpencTBeHHO - Ha 10, Ioxo - Ha 5. BeI3BaHHBIN HAayraJ CTyAE€HT OTBETWI Ha 3 IIPOU3-
BOJIBHO 3aJJaHHBIX Bompoca. HaliTu BeposSTHOCTH TOT0, YTO ATOT CTYACHT oTiInyHUK. 0,7026
Bapuant 4

1. ng curHanu3auuy o0 aBapyM YCTaHOBJIEHBI J1Ba HE3aBUCHMO paboOTarolIMX JaTuvka. Be-
POSATHOCTBH TOTO, YTO IPU aBapuM JaT4uK cpabotaet, paBHa 0,75 mis nepsoro natuuka u 0,9 s
BTOporo. Haiitu BepoATHOCTH TOT0, YTO MIPHU aBapUU CPAOOTAET TOIBKO OAUH JaTUHK.
2. JIBa cTpelika CTpEeNsoT 10 MULIEHU. BeposSTHOCTh MonagaHusi B MULIEHb [IPU OJHOM BBICTpEIIE
JUTs TiepBoTrO crpenka paBHa 0,72, a mist Broporo — 0,87. HaiiTu BEposSITHOCTH TOTO, YTO MPU OJTHOM
3aJllle B MUILIEHD MIOMAJaeT TOJIBKO OAWH U3 CTPEIIKOB.
3. BeposATHOCTh OJJTHOTO MOIAIaHUs B LIEIb IPU OJHOM 3aJIIe U3 AByX opyaui pasHa 0,68. Haiitn
BEPOATHOCTH MOPAXKEHUS LEIN IIPU OJHOM BBICTpPEJIE MEPBBIM M3 OPYIUil, €CIIM U3BECTHO, YTO IS
BTOPOTO OpPYyJus 3Ta BEpOSTHOCTH paBHa 0,87.
4. V3 mapTuu u3AeAMid TOBapoBel OTOMpAET HM3AETHs BBICHIETO cOopTa. BeposTHOCTH TOro, yToO
HayJauy B35TO€ MU3JEJUEe OKaKETCs BBICHIET0 copTa, paBHa 0,6. HATH BEpOSITHOCTH TOTO, UYTO W3
TpEX MPOBEPEHHBIX U3/ TOJIBKO JBA U3ENNS BBICILIETO COPTA.
5. YCTpOMCTBO COAECPKUT JBA HE3aBUCUMO PabOTAIONIUX dJIeMeHTa. BeposSTHOCTH OTKa3a 3JIeMEH-
TOB co0TBeTCTBEHHO paBHbI 0,06 u 0,08. HaliTu BeposATHOCTH OTKa3a yCTPOMICTBA, €CIH IJI1 ITOrO
JIOCTATOYHO, YTOOBI OTKa3ajJ XOTS ObI OJUH DJIEMEHT.
6. BeposTHOCTb XOTs OBl OJTHOTO MOMAJaHM B LIENb IIPH YEThIpeX BhICTpenax paBHa 0,9796. Haiitu
BEPOSATHOCTb MMONAAAHUS B LIEJIb IPU OJJTHOM BBICTpEJIE.
7. B nepBoii ypHe conepxkutcs 12 mapoB, u3 HUX § Oenbix; Bo Bropoi ypHe 20 mapoB, U3 HUX 2
Oenbix. M3 kaxao# ypHBI Haynady HM3BJICKJIN [0 OAHOMY IIapy, a 3aTeM M3 ITHUX JABYX ILIapoB
HayJa4yy B3ST ouH map. HalT BepoITHOCTB TOTO, YTO B3AT O€JIbIi map.
8. I3 Tpex opyaui mpoU3BEACH 31 MO Learu. BeposITHOCTh monagaHus B LEb ISl IEPBOTO OpPYy-
must paBaa 0,7, ais Broporo — 0,95, st tpethero — 0,9. HaiiTu BEpoSITHOCTH CIEAYIOMINX COOBITHIA:
a) TpH TIOTAIaHus B 11eJ1h; 0) JBa MOMA aHus; B) OHO MOIAIaHue; T) HA OJHOTO TOMa aHusl; 1) XO-
Ts1 ObI O/IHO TIOTaJaHHE.



9. B smuke umeercs 45 neraneid, cpenu kotopsix 10 okpameHHbIX. COOPIIMK Hayqady U3BICKAeT
Tpu aeranu. HailTu BeposSTHOCTh TOT0, UTO U3BJICYEHHBIE JETaIN OKaXKyTcsa okpameHHbMU. 0,0085
10. B ssmuke 110 neraneit, u3 Hux 7 OpakoBaHHbIX. Haynauy u3BieueHsl yeTsipe netanu. Haitu
BEPOSTHOCTH TOTO, YTO CPEAM W3BJICUCHHBIX JIETalCi: a) HET OpaKkOBaHHBIX; 0) HET rOAHBIX. A)
0,7658; 6) 0,000006.
11. B rpynmie 16 cTyneHTOB, cpelid KOTOPBIX 5 OTAMYHUKOB. [lo circky Haymady oToOpaHsl 9 cTy-
neHToB. HaliTu BepOsATHOCTH TOTO, UTO Cpeld OTOOPAaHHBIX CTYJCHTOB MATh OTIUYHUKOB. 0,0288
12. B kopoOKe ceMb OJMHAKOBBIX M3JICIIHM, MPUYEM TPU M3 HUX OKpaiieHbl. Haynauy u3BiIedeHBI
nBa uzzenus. Halitu BEpoOSATHOCTB TOrO, YTO CPEU ABYX MU3BJICUEHHBIX M3AEIUN OKAXYTCS: a) OJHO
OKpaIllIeHHOE M3JIeiue; 0) ABa OKpAIIEHHBIX W3JENHs; B) XOTS Obl OJJHO OKpAIICHHOE HM3JIEIHE. a)
0,5714; 6) 0,1429; B) 0,7143.
13. Cpenu 200 norepelHbIX OMJIETOB €CTh 15 BBIMTPHINIHBIX. HailT BeposTHOCTH TOTO, YTO 3
HayJauy BbIOpaHHbIE OKa)KyTcCsl BIUTpbIIHbIMU. 0,0003
14. B smuke 20 geraneil, cpeid KOTOPBIX LIECTh OKpamieHHbIX. COOPIIMK Haylayy W3BJIEKAeT Ye-
ThIpe Aetanu. HailTu BeposSTHOCTh TOrO, YTO BCE M3BJICUEHHBIEC JETAIM OKAaXYTCsS OKpAlllEHHBIMH.
0,0031
15. B maptun 20% HecrangapTHex aetaned. Haynauy otoOpanbl uetbipe neranu. Hanucats 6uHO-
MUHAJIbHBIN 3aKOH paclpe/esieHuss AUCKPETHOM ClydailHOW BeMMUYMHBI X — YUCJIa HECTaHJapPTHBIX
JieTajiel cpeid YeThlpeX OTOOPaHHBIX U MOCTPOUTh MHOTOYTOJBbHUK MOJIYYEHHOIO paclpeleieHHUs.
0- 0,4096; 1 - 0,4096; 2 — 0,1536; 3 — 0,0256; 4 — 0,0016
16. B maptuu u3 15 neraneit umeercsa 6 crangaptHeix. Haynauy oto6pans! ase aeranu. CocTaBUTh
3aKOH pacmpe/eeHUs Ynucia CTaHAapTHRIX AeTalield cpeau otoopanubix. 0 — 0,3429; 1 — 0,5143; 2
—0,1429.
17. CtaHok-aBTOMAT WITAaMIyeT JAeTajau. BeposTHOCTh TOro, YTO M3rOTOBJICHHAS JETallb OKAXKETCs
OpaxoBanHOM, paBHa 0,03. HalitTu BepoaTHOCTB T oro, uto cpeau 150 neraneit okakeTcs poBHO ye-
TeIpe OpakoBaHHbBIX. 0,1922
18. 13 konoas! B 36 kapT Hayraz 6epyT 8 kapt. KakoBa BEpOsITHOCT TOT0, UTO 4 BBHIHYTBIE KapThl
Oynyt 6yoHoBo# mactu? 0,0731
19. YOnoma, noctynatouuii B BY3, nomken npoiitu 4 ucnsitaHus. BeposTHOCTh yCIIENIHOTO BbI-
[IOJIHEHUS UM 3afaHuii: 1-ro ucnerranus - 0.8; 2-to - 0.7; 3-ro - 0.6; 4-ro - 0.5. KakoBa Be-
POSITHOCTB TOTO, UTO FOHOIIIA C YCIIEXOM IMpoiiieT He MeHee 3-X ucnblTanuii? 0,562
20. CryneHt Belyuns u3 60 sk3ameHaMoHHBIX BonpocoB 50. B Ounere 4 Bonpoca. Haiitu Bepost-
HOCTh TOTO, YTO €My TomnaAeTcs OueT, B KOTOpOM OH 3HaeT He MeHee 3-X Borpocos. (,8742
21. B rpynne u3 10 cTy1eHTOB, NPUILEAIINX HA 9K3aMEH, 2 MOATOTOBIEHHBIX OTIMYHO, 3 - XOPOILIO,
4 - TpoeuHuka, 1 - BoeuHUK. B sx3ameHannonHbIx Omierax umeerca 30 Bonpoco. OTIWYHO MOA-
TOTOBJIEHHBIN CTY€HT MOKET OTBETUTH Ha Bce 30 BOIPOCOB, XOPOIIO MOArOTOBJIEHHBIN - Ha 25,
IIOCPEJICTBEHHO - Ha 15, mnoxo - Ha 10. Ber3BaHHBINM Hayraja CTYIAEHT OTBETHJ Ha 3 MPOU3BOJIBHO
3aJJaHHbIX Bonpoca. HaliTi BeposSTHOCTh TOT0, YTO 3TOT CTYAEHT ABoeuHuKk. 0,0071

Bapuanr 5
1. Ans curHanuszanuu o0 aBapuM YCTAHOBJIEHBI J[Ba HE3aBUCHMO pabOTaloMIMX JaTdyuka. Beposr-
HOCTh TOTO, YTO MPHU aBapHH JaTIUK cpadoTaeT, paBHa 0,93 mis mepBoro natuuka u 0,88 mis BTO-
poro. HaiiTi BepoSTHOCTb TOTO, YTO NP aBAPHH CPAOOTAET TOIBKO OJUH AATUHK.
2. JIBa cTpelika CTpENsoT 0 MULIEHH. BeposSTHOCTh MonajaHus B MUIIEHb IPU OJHOM BBICTpENIE
Juist iepBoro crpenka pasHa 0,8, a 11 Broporo — 0,93. HaiiTu BEpOSITHOCTh TOTO, YTO IIPU OJTHOM
3aJIe B MUILIEHb TIOMAJaeT TOJIBKO OJIMH U3 CTPEIIKOB.
3. BeposATHOCTb OHOTO MOMNAaJaHus B LENb IPU OJHOM 3alIe u3 AByX opyauil pasHa 0,54. Haiitu
BEPOATHOCTH MOPAXKEHUS LIETH MIPU OJHOM BBICTpEJIe MEPBBIM U3 OPYIHil, €CIM U3BECTHO, YTO IS
BTOPOT'0 OpPY/JUs 3Ta BEPOATHOCTH paBHa 0,73.
4. V3 mapTum u3AeIUld TOBApOBEJ OTOMPAET HM3JENHS BBICIIETO copTa. BeposTHOCTH TOTrO, YTO
HayJady B35TOE M3/EIUE OKaKETCs BBICIIETO copTa, paBHa 0,6. HATH BEPOSATHOCTH TOTO, YTO U3
TpeX MPOBEPEHHBIX U3/IEIHI TOIBKO J1BA U3EUs BBICILIETO COpTa.
5. YCTpOMCTBO CONEPKUT JIBa HE3aBUCHMO PA0OTAIOIIUX dJIEMEHTa. BepoSTHOCTH OTKa3a 3JIeMEH-
TOB cooTBEeTCTBEHHO paBHbI 0,05 u 0,08. HailTu BeposATHOCTH OTKa3a yCTPOMCTBA, €CIIM JIJI 3TOTO
JOCTaTOYHO, YTOOBI OTKA3aJl XOTS ObI OIUH JIEMEHT.



6. BeposaTHOCTB XOTs OBl OJTHOTO MOMAJaHUA B LIENb MIPH YEThIpeX BhICTpenax paBHa 0,9388. Haiitu
BEPOATHOCTD MONAAHUA B LIEJIb IPU OJJTHOM BBICTpEIIE.

7. B nepBoii ypHe conepxkutca 10 mapoB, u3 HUX 5 GenbIxX; BO BTOPOH ypHE 25 mapoB, U3 Hux 4
Oenbix. M3 kaxaol ypHbI Hay[auy HU3BIEKIU [0 OJHOMY LIapy, a 3aTeM W3 3TUX JBYX LIApOB
HayJa4yy B3ST OuH map. HalTH BepoATHOCTH TOTO, YTO B3AT O€JIbIi map.

8. U3 Tpex opyauil mpousBeneH 3a 1o 1eid. BeposTHOCTh monaganus B LEb IS IEPBOTO OpY-
must pasHa 0,77, mst Broporo — 0,82, mst Tperbero — 0,93. Haiitu BEpOSTHOCTH CIEIYIOMIMX COOBI-
THH: a) TP TOIMAIaHus B 11eJb; 0) JABa MOMAJaHUs; B) OJHO MMOMNAJaHue; T) HU OJHOTO IOTa aHMS;
1) XOTsI ObI OTHO TIOTIA[AHHE.

9. B smuke umeercs 18 geraneid, cpeau kotopsix 10 okpamenHbix. COOpIIUK Hayaady U3BIIe-
KaeT Tpu Aetayid. HaliTu BepOsITHOCTh TOTO, YTO U3BJICUCHHBIC ACTAIN OKAKYTCS OKPAIICHHBIMU.
10. B smuke 200 neraneit, u3 Hux 13 OpakoBaHHbIX. Haymauy W3BI€YEHBI YETHIPE ICTAIIH.
Haiit BEposSTHOCTB TOTO, UTO CPEIM U3BJICUCHHBIX JIeTaJiei: a) HeT OpaKOBaHHBIX; 0) HET TOHBIX.
11. B rpymnme 16 cTyaeHTOB, cpeau KOTOpbIX 8 oTiIHMYHUKOB. 1o criucky Haygady oToOpaHbl 9
CTyIeHTOB. HaliTi BEpOSTHOCTB TOTO, YTO CpEIU OTOOPAHHBIX CTYICHTOB MATh OTIIMYHUKOB.

12. B xopoOke msaTh OJAWHAKOBBIX M3ENUM, IPUYEM TPU U3 HUX OKpaimleHbl. Haymnauy usBnede-

HBI JBa HU3ACIHUA. Haiitu BEPOATHOCTb TOI'O, YTO CPC€AXU ABYX H3BJICHCHHBIX I/I3I[eJII/II71 OKaXyTCs: a)
OJIHO OKpAaII€HHOC U3JCIINC, 6) JIBa OKPAIICHHBIX U3 ACIINA; B) XOTS OBI OJIHO OKpalll€HHOC U3JICIIUC.

13. Cpenu 140 noTepeiiHbIX OUIETOB €CTh 6 BHIMTPBIIIHBIX. HaliT BEpOATHOCTH TOTO, YTO 2
HayJauyy BbIOpaHHBIE OKa)KyTCsl BBIUTPHIIIHBIMU.
14. B smuke 15 neranelt, cpefy KOTOPBIX MIECTh OKpalieHHbIX. COOpIIMK Hayqady M3BIIECKAeT

qeTbIpe AeTanu. HaliTh BEpOATHOCTB TOTO, UTO BCE U3BJICUEHHBIE AETAIN OKAKYTCS OKPAILIEHHBIMH.
15. B maptum 15% necranmaptHeix neraneii. Haynauy oroOpansl ueTsipe aeranu. Hammcats
OMHOMMHAJIbHBIM 3aKOH paclpellesIeHus] AUCKPETHOH ciyyaiiHOM BenuuMHbl X — 4Kcla HEeCTaH-
JApTHBIX JeTajel cpeau 4YeTblpeX OTOOpPaHHBIX U MOCTPOUTh MHOTOYTOJIBHHMK IOJIyYEHHOTO pac-
IIPEJIEIICHHUS.

16. B maprtum u3 13 neraneii umeetcs 7 ctannaptHbiX. Haynmady oroOpansr n8e aeramu. Cocra-
BUTH 3aKOH PaCHpe/ieNIeHHs YKciia CTaHIapTHBIX JIeTallell cpeii 0TOOpaHHBIX.

17. CraHoK-aBTOMAaT HITaMITyeT JeTajld. BeposTHOCTh TOrO, YTO M3TOTOBJIEHHAs JETajlb OKa-
xercs OpakoBaHHOM, paBHa 0,03. Haiitu BeposTHOCTB TOrO, uTO cpeau 200 aeraneil okakeTcst poB-
HO YeTbIpe OpaKOBaHHbIX.

18. U3 konoasl B 36 kapT Hayraa OepyT 6 kapT. HaliTu BEpOSTHOCTH TOro, YTO 5 BBIHYTBHIX
KapT OyIyT MUKOBON MacCTH.

19. IOnoma, nocrynaromuii B BY3, nomken npoiitu 4 ucnbiTanus. BepoATHOCT ycIENIHOrO
BBIITOJIHEHUS UM 3afaHuii: 1-ro ucnsitanud - 0.9; 2-ro - 0.8; 3-ro - 0.7; 4-ro - 0.6. KakoBa
BEPOATHOCTH TOT'O, YTO FOHOLIA C YCIIEXOM ITPOUJIET HE MEHee 3 UCIIBITAaHUI?

20. CryaenT Beryunn u3 80 sK3aMeHAITMOHHBIX BOIIPocoB 55. B 6unere 4 Bompoca. Haiitu Bepo-
ATHOCTB TOTO, YTO €My IoNnaJieTcst OMIeT, B KOTOPOM OH 3HaeT He MeHee | Bompoca.

21. B rpynmne u3 10 cTryaeHTOB, NpUIIEANINX HA YK3aMEH, 5 MOArOTOBIEHHBIX OTINYHO, 2 - XO-
pomio, 2 - Tpoe4yHHKa, | - ABoeuHuK. B sk3ameHanmoHHbIx Ounerax umeercs 20 Bornpocos. OTiny-
HO IOATOTOBJICHHBIN CTYJEHT MOKET OTBETHTHh Ha Bce 20 BOIPOCOB, XOPOIIO MOATOTOBJICHHBIN -
Ha 16, mocpenctBeHHO - Ha 10, muoxo - Ha 5. BeI3BaHHBINA Hayraj CTYAEHT OTBETWJ HAa 3 IPOU3-
BOJIBHO 3aJJaHHBIX BoIpoca. HaliT BepoATHOCTH TOTO, UTO 3TOT CTYAEHT OTIMYHUK.

®onp oneHouHbIX MarepuanoB (POM) nis nmpoBeneHHs aTTECTallMU YPOBHS C(OPMHUPOBAHHOCTU
KOMITETEHIIMI 00y4aromuxcst Mo JUCUUIUTHHE 0(hOPMIIIETCS OTAETBHBIM JOKYMEHTOM

6.YYUEBHO-METOIUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHHUE
JAACHUITIINHBI
6.1. Kuuroo0ecne4yeHHOCTh

HaszBanue nutepaTypsl: aBTOp, Ha3BaHUE, T'on KHUI'OOBECITEHEHHOCTD
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OcHoBHast TuTepaTypa

1.Boiciiasi MmaTemaruka Juisi SJKOHOMHUCTOB
[DneKTpoHHBIN pecypc|: y4eOHUK JUIst
CTYJIEHTOB BY30B, O0YyYalolIUXcs MO 3KO-
HOMHYECKUM  crnenuansHocTssm/  H.II.
Kpemep [u 1p.].— DIEKTPOH.TEKCTOBBIC
nanasie.— M.: KOHUTHU-JTIAHA, 2015.—
481 c.

2015

http://www.iprbookshop.ru/52071.

2.Komkun B. JI. PaGouas terpaapr mo ma-
tematuke / B. JI. Komkun ; Bragumup-
CKMIl  TOCYJapCTBEHHBI  YHUBEPCUTET
uMeHu Anekcanapa ['puropreBuya u Hu-
konast ['puropreBuya CtonetoBeix (Bal'Y)
— Bnagumup : Bnagumupckuii rocynap-
CTBEHHbII YHUBEPCUTET HUMEHU AJlek-
cannpa ['puropbseBruua u Huxonas I'puro-
peeBuya CronetoBbix (Bal'Y), 2016 .—
80 ¢

2016

25

3.ITonbkunaa E.A. COOpHHK 3a/1aHUi 110
BBICIICH MaTeMaTHKE ¢ 00pa3IiaMu peliie-
HUM (MaTeMaTU4ecKuil aHanu3) [Dnek-
TPOHHBIN pecypc]|: yueOHO-METOIUYECKOe
noco6ue/ [Tonpkuna E.A., Ctakyn H.C.—
DIIeKTPOH.TEKCTOBBIE TaHHBbIe.— M.
ITpomereit, 2013.— 200 c.

2015

http://www.iprbookshop.ru/24022.html

JlononHuTenbHAS IMTEpATypa

1.BeperennukoB B.H. Beiciias marema-
Tuka. Matemarnueckuil ananus GpyHKUnn
OJIHOM MEPEMEHHOM [ DNEeKTPOHHBIN pe-
cypc]/ BeperennukoB B.H.— Dnex-
TpoH.TeKkcToBbIe JanHble.— CII6.: Poc-
CUICKHUI TOCY1apCTBEHHBIN TMAPOMETEO-
posornyeckuit yausepcuret, 2013.— 254
C.

2013

http://www.iprbookshop.ru/366.html

2.BpIciias MaTeMaTuKa B yIIPOKHCHHUSX U
3ajavax : yueOHoe nocodue ass By3oB / 1.
E. Hanko [u ap.] .— 7-e u3na., ucnp. —
Mocksa : Onukc : Mup n O6pazoBanue.

2008

3.Bricmias MaTemaTHKa A7 9KOHOMHUCTOB
: YIeOHUK I BY30B 110 SKOHOMHUYECKUM
cneunansHocTsM / H. 1. Kpemep [u 1p.] ;
nox pexn. H. 1. Kpemepa .— 3-¢ u3n. —
Mocksa : FOuuTu-/lana.

2008

56

6.2. Ilepuonnyeckue u3aTaHus

1. Maremaruka B MIKOIJIE.

2. Teopus BepOsSTHOCTEH U €€ TPUMEHEHUS.

3. DKOHOMHKA U MaTEMATUYECKUE METOIBL.
6.3. UnTepHeT-pecypchl



http://www.iprbookshop.ru/52071
http://www.iprbookshop.ru/24022.html
http://www.iprbookshop.ru/366.html

1) www.exponenta.ru

2) http://eqworld.impnet.ru

3) http://hotuser.ru/forstudents

4) http://static.my-shop.ru/product/pdf/109/1084583.pdf
5) http://znanium.com/catalog.php?bookinfo=453924

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUAIIJIMHbI

Jnst peanu3anuy JaHHOW TUCIMIUIMHBI HCIOJIB3YIOTCS CIICUaIbHBIC TOMEIICHUS IS IPOBEIe-
HHS TIPAKTUYECKUX 3QHATHI M 3aHATHI JICKIIMOHHOTO THIIA. JICKIIMOHHBIEC 3aHSATHS IPOBOJSITCS B
ayJIUTOPHHU, OCHAIIICHHOI KOMITBIOTEPOM JIJIsl ICMOHCTPAIMU YYCOHBIX (PaiiiIoB, MyJIbTUMEIUITHBIM
IPOEKTOPOM H dKpaHoM. [IpakTHdeckue 3aHATHs IPOBOJSITCS C UCIIOJIb30BAHUEM MUKPOKAIBKYIIS-
TOPOB C CTATUCTUYECKUM U PETPECCHOHHBIM PEKUMAMHU PabOTHI.

[lepeveHb UCTIOIB3YEMOTO JIMIIEH3HOHHOTO IPOIrPAMMHOT0 00ECICYCHHS:
omneparonubie cucteMbl Windows, crannaptabie oducHbie mporpammbl MSWord, MSEXxcel,

MSPowerPoint.


http://www.exponenta.ru/
http://eqworld.impnet.ru/
http://hotuser.ru/forstudents
http://static.my-shop.ru/product/pdf/109/1084583.pdf
http://znanium.com/catalog.php?bookinfo=453924
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