Munmnereperso nayku # soicmero obpasosanns Poceniickoi Depepanun
dejiepanbHOe rocyAapCTBERHoe GI0UKETHOE 00PAOBATEILHOC YHPEKACHHE
Bhiciero obpasosanus
«Baaamvupesnil rocyiaperBennniii ynnsepenrer
umenn Agexcamapa Ppuropsesnaa u Hukonan Ipuropsesntia Croaerossio
(Bal'y)

Ilesaroruyuecknit HHCTHTYT
(HAMMCHOBAHME HHCTHTYTA)

2021 r.

PABOYASI ITPOI'PAMMA JIMCHMTLTHHBI

MATEMATHEKA
(HAUMEHOBAHHME JIMCIIATIIMHDI)

HANPABJICHHE NOJATOTOBKN / enennaasnocTh

HanpasAennocts (Npoduis) noaAroToBKN

«J o¢ e, Aur KM ALK Y
(nanpasaeHsocTs (NPoQuiL) NOANOTOBKH)

r.Baagmmup
2021



HEJN OCBOEHUA JUCHUIIJIMHBI

HCJBIMI/I OCBOCHHA NUCHUIINIMHBI ABJIACTCA O3HAKOMJICHUC CTyACHTAa C OCHOBAMH MATCMATH-
KH, HEOOXOJUMBIX JJIsi PEIICHHS] COBPEMEHHBIX TEOPETUYCCKHX W MPAKTHYECKHX 3alla4, KOTOPhIE
CIOCOOCTBYIOT Pa3BUTHUIO MPO(ECCHOHATBHBIX CBOWCTB JMYHOCTH, CIIOCOOHOCTH BBIMMYCKHHKA Ha
BBICOKOM TPO()ECCHOHATBPHOM YPOBHE OCYHIECTBISTH MPOPECCHOHATBHYIO JIEATEILHOCTh B yCIIO-
BUAX WHHOBAIIMOHHOI'O pa3BUTHUA OGH.ICCTBa.

N3y4yeHue Kypca MaTeMaTHKU CIOCOOCTBYET PAaCUIMPEHHMIO HAYYHOTO KPYyro3opa MU IOBBI-
HIeHUs 00Iel KylbTypbl OyAyLIEro CIeuanucTa, pa3BUTHIO €0 MBIIIJIEHUE U CTAHOBJICHUIO €r0
MUpOBO33peHus. Takas MoAroroBka HEOOXoAMMA JUIsl YCHEIIHOIO YCBOEGHMSI MHOTMX CIELUallb-
HBIX JMCLMIIIMH, UCCIEIO0BAHUIO MIPOLECCOB B MPOMBIIUIEHHON TEXHOJOTUU U 3KOHOMHUKE, CBS-
3aHHBIX C Pa3pabOTKON COOTBETCTBYIOIIMX MAaTEMaTHYECKUX MOJENEH JJs YCHEIIHOTO MCCIIeN0-
BaHUS KOTOPBIX OyIyIIMH CIENUAJIHUCT IOJYYUTh JIOCTATOYHOE CEPbE3HYI0 MaTEMaTHYECKYIO
MOJATOTOBKY.

B xozie u3yueHus IUCUUIIIIMHBI peaTu3yeTcsl CIeIyIoUIne 3aJa4u:

-u3y4yeHne PyHIaMEeHTAIbHBIX Pa3/ieJIOB MaTeMaTHKU, KOTOPBIE COCTAaBAT OCHOBY MaTeMaTUYECKUX
3HAHUM CTYJICHTA;

- BIIQJICTh KYJIbTYPOU MBINIICHHSI, CIIOCOOHOCTRIO K 0000IIEHNI0, aHAIIN3Y, BOCIIPUSATHIO HHPOP-
MaIiH, IOCTAHOBKE LIETTU U BHIOOPY MyTEH ee TOCTHKEHHUS;
- BJIaJIeTb OCHOBHBIMH METOJIaMH, CIIOCOOAMH U CPEACTBAMH IOIyUEHUS, XPaHEHHS, TIepepadOTKU
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,
- crocoOeH BhIOpaTh MHCTPYMEHTAIbHBIE CPEACTBA A1 OOPaOOTKH JIaHHBIX B COOTBETCTBHUU C TO-
CTaBJICHHOM 3aj7a4eil, MPOAHAIM3UPOBATh PE3YNIHTATHI PACUETOB U OOOCHOBATH MOJYyUYEHHBIE BHIBO-
JTBL.
1. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOI

Jucuunnuna «MaTtematukay SBIseTcs 00s3aTeNbHON YacThI0 y4eOHOTO TUIaHa.
[TpepexBU3UTHI AUCHUIUIMHBL: AUCHUIUIMHA ONUpAeTCs Ha 3HAHMS MPEIMETOB OCHOBHOM 00pa3oBa-
TeIBHOU MPOTrpaMMbl CpeHero (MOJHOr0) obIiero obpazoBaHus: «AJredpa U Hayana MaTeMaTH-
YEeCcKOro aHanauza» u «l'eomeTpus».

2. INTAHUPYEMBIE PE3YJIBTATbHI OBYUYEHUS 110 JUCHUIIJIMHE
[Tnanupyemblie pe3yabTaThl OOy4eHHUS MO TUCLUIUINHE, COOTHECEHHBIE C IUIAaHUPYEMBIMH pe-
3ynbraramMu ocBoeHus OIIOIL

dopmupyembie KOM- [TnanupyemMble pe3ynbTaThl 00y4YeHHs 110 AUCHIUTUTHHE, B HaumenoBanwue
TIETCHITHH COOTBETCTBUU C HHJIUKATOPOM JIOCTIIKECHUS KOMIICTCHITHH OIICHOYHOT'O
(xon, conmepkaHue 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 cunrte3 | YK-1.2. VYmeer cooTHO- | HYyXHOW 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 TIOCTaBJICHHBIX | BUJIOB MpO(ecCHOHANBbHOM | MaTreMaTH4ecKHe 3HaHUS IS
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. MOJAX0/1a B PEUICHHUH IOCTaB-

JICHHBIX 3a/1a4.

ITIK-4. Cniocoben [1IK-4.1. ®opmynupyer | 1) 3HaeT: -  OCHOBBI Mare- [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 pa3BUBaKOIIEH 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 00Oy4YeHUS;
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-
oue  obpa3oBaTenbHOM
CpEbl.

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

3) BiajiceT: - HaBBIKAMU PU-
MEHEHHSI COBPEMEHHOTO Ma-
TEMAaTUYeCKOr0 HMHCTPYMEHTA
JUTSL pEIIeHHs MCCIIeI0BATEb-
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.

OO0mIas TpyI0eMKOCTh TUCITUTUTHHBI COCTaBIIACT 3 3aueTHbIe enuHuIbl, 108 gaca

3. OBBEM U CTPYKTYPA JUCIUIIJINHbI

TemaTnueckuii miaan

(¢popma o0yuenusi — ounasi
No HaunmenoBanue Tem KonTakTHas pabota @DOpMBI TEKYILIETO
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1 AHanmuTuyeckas
TCOMETPHS
1.1 MeTo1 KOOpAUHAT 1 1 0,5 1 2
IIpsmas
1.2 P 1 1 05 | 1 1
HAa TUTOCKOCTH




Kpussie Broporo mno-

1.3 1 2 0,5 1 1
psika
1.4 BekropHas anrebpa 1 2 0,5 1 1
15 Hnockocte 1| 3 |05 |1 1
B IIPOCTPAHCTBE
16 Hpavas 1] 3 o051 1
B TIPOCTPAHCTBE
2 Jluneiinas anreOpa 1
2.1 Onpenenurenu 1 4 1 2 2
29 Pewienue cHCTEM 1 5 1 2 1 Peittunr-
YpaBHEHUI KOHTpPOJb |
2.3 MarpuuHas anredpa 1 6 1 2 1
3 MaremaTtuyeckuii 1
aHamn3
31 Oynkuus. [Ipeaen 1 7 05 1 2
GbhyHKIIH
3.2 Hpoussozuas 1] 7 |o5 | 1 1
GyHKIIH
OCHOBHBIE TEOPEMBI
3.3 | muddepeHIHATBHOTO 1 8 1 2 1
WCYUUCIICHHUSI
34 Heonpenenenuslii 1 9 1 2 1
WHTErpal
35 OnpeneneHHblil 1 10 05 1 1
HHTErpal
OOGBIKHOBEHHBIC PeiTur -
3.6 | mudpdepeHnnANTLHBIE 1 10 0,5 1 1 KoHTPOIH 2
YpaBHEHUS
3.7 Teopust psnos 1 11 1 2 1
Huddepennunanbaoe
3.8 nenieIenie 1] 12 |05 | 1 2
(YHKIMI HECKOTBKUX
MEPEMEHHBIX
DOyHKIUU
3.9 KOMIUIEKCHOTO 1 12 0,5 1 1
MIEPEMEHHOTO
4 BeposiTHOCTB 1 1
CTaTUCTHKA
41 | OcuoselTeopun 1] 1314 2 | 4 2
BEPOSITHOCTEH
4.2 Catyuaiisre 1]1516| 2 | 4 1
BEJTMYHHBI
43 Craructuueckue 1 17.18 5 4 1 Peittunr-
METOJIBI KOHTPOJB 3
Bcero 3a 1 cemecTp 18 36 97 IK3aMeH
(1cemectp, 27 4.)
Hajnunumne B 1ucuun/inHe
KII/KP
Hroro no gucuunianxe 18 36 27 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 IIPSIMOM, HAa INIOCKOCTU U B IpocTpaHCTBe.PaccrosiHue MexXay NBYyMs

TOYKaMU. ﬂCHeHI/Ie OTpE3Ka B JAHHOM OTHOIIICHHH. HOHHpHBIe KOOpJAWHATHI.




Tema 1.2. IIpsimast Ha IIOCKOCTH.
OO0miee ypaBHEHHE TIPSAMOM Ha IJIOCKOCTH. HemosiHble ypaBHEHUS MPsSMON. YpaBHEHHE MPSIMOU C
yraoBeIM Kod(duimmeHnToM. Yrol Mexay AByMS MPSMBIMH. Y CJIOBHS MapajuIeIbHOCTH U TEPICH-
JTUKYISAPHOCTU ABYX MPSAMBIX. YPaBHEHHUE MPSIMOU, MPOXOJAIICH Yepe3 IBE JaHHbIE TOUKH. YpaB-
HEHUE IIPSIMOH B OTPE3Kax.
Tema 1.3. DneMmeHTapHasi TEOpUs KPUBBIX BTOPOTO MOPSAKA.
DMnc U ero KaHoHW4Yeckoe ypaBHeHue. VccnenoBanue Gopmel ammunca. 'unepbona u ee kaHo-
Hu4eckoe ypaBHeHue. Mccnenoanue Gopmbl runep6onsl. [lapabona u ee kaHOHUYECKOE ypaBHE-
Hue. MccnenoBanue GpopMbl mapadoibl.
Tewma 1.4. BektopHas anre0pa.
Bekropel. CiocoOs! ux 3ananus. JIuneiinsie onepanuu Haj BekTopamu. basuc. Pa3noxenue BekTo-
pa no 6asucy. JInHeitHas 3aBUCUMOCTh BEKTOPOB. [Ipoekius 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 MPOCTPAHCTRBE.
Ob1ee ypaBHeHHE TUIOCKOCTH. HemonHble ypaBHEHUS MIIOCKOCTU. Y paBHEHHE TIOCKOCTH, OPTOro-
HaJIbHOM JJaHHOMY BEKTOpPY U MPOXOJAIICH 4epe3 NaHHYI0 TOUKY. 3aJadyd Ha NapasuleibHble WU
NEPIEeHIUKYIAPHBIC IJIOCKOCTH, HA YIrOJI MEXKAY NBYMS IJIOCKOCTSIMU — CBEJEHHE K HMCIIOJb30Ba-
HUIO COOTBETCTBYIOIIUX YCJIOBUMN JUIsl 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 UCIOIB30-
BaHUIO COOTBETCTBYIOIIMUX YCIOBHM JUIsl BEKTOPOB HOPMAaJIM M HANPABJISIOIIMX 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.
CucreMbl JINHENHBIX YpaBHEHUH. MeTO/IbI pelIEHUs] CUCTEM JIMHEWHBIX ypaBHeHUH. [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 Pomis (o Hyne npousBoaHoi). Teopema Jlarpanska (0 KOHEUHBIX NPUPAILEHUSX ).
Teopema Komu; o606mennas ¢popmMyna koHeuHbIX npupaieHuii. Teopema (mpaBuio Jlonmurans) o
packpsITHM HeonpeaeneHHocTer Buaa. @opmyna Teitnopa 11 MHOrOWIeHa W Il TPOU3BOJIBHOM
¢byakuun. Ocratounslii wied B ¢popme Jlarpanka u [leano.



WuTepBanel Bo3pacTanusi U yobiBaHus QyHkuuu. Teopema 0 AOCTATOYHOM YCJIOBUU BO3pPACTaHUS
(yOwpiBanus1) GpyHKIMH Ha nHTEepBajie. CtannoHapHbie Touku GyHKIuU. [lepBoe u BTopoe mocraTou-
HOE ycClIOoBUE dKcTpemyMa. Teopema 06 skcTpemyme QpyHKmu, He TuddepeHIrpyeMol B TaHHOU
Touke. BrinykiocTs, BOrHyTOCTh rpaduka GyHkuuu. CBs3b CO 3HaKOM BTOPOH MPou3BOgHON. Tou-
K1 neperuba rpaduka ¢yHkuuu. HeoOxoaumoe m 10CTaTOYHOE YCIOBHE INepernda. ACUMOTOTHI
rpaduxa Qynkuuu. HaxoxaeHue BepTUKAIbHBIX U HEBEPTHUKAIbHBIX acUMNTOT. O0Ias cxema uc-
cnenoBanus (GYHKIMU M TOCTpoeHUs: ee rpaduka. HaxoxaeHne HamOONBIIET0 W HAWUMEHBIIETO
3HaYCHUM (PYHKIIMI HA CETMEHTE.

Tema 3.4.HeonpeneneHHbli HHTErpal.

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

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

Tema 3.5.0npeeneHHblil HHTErpall.

[TonsiTue onpezneneHHoro nHrerpaita. OCHOBHBIE CBOMCTBA ONPEACIEHHOr0 HHTerpana. Teopema o
CYIIECTBOBAaHMM IE€PBOOOpa3HON (yHKIMH, HENpPEepbIBHONH Ha mHTEepBasie. @opmyna Heiorona —
JleiibHuua. 3aMeHa NMEpeMEHHON M MHTErpUpOBAaHUE I10 YacTAM I ONpPEAesIEHHOIO MHTErpaa.
I'eomeTpuyecKkre NpUIIOKEHUS ONPEACICHHOIO HHTETpaIa.

Tema 3.6.00bIKkHOBEHHBIE AU PepeHIIMaTbHbIE YPAaBHEHHUS.

[Tonsitre o nuddepennmansaom ypaBaenud. [lopsimox ypasHenwus. Juddepennnanpapie ypaBHe-
HUs 1-ro nopsjaka, pa3peliéHHble OTHOCUTENIBHO MPon3BoAHONW. OOI1ee M yacTHbIE pellieHus, 00-
muid 1 YacTHBIM uHTerpan. uddepenunansapie ypaBHeHUS 1-ro mMopsaka: ¢ pa3faesstonmMuAcs
IEpPEMEHHBIMH, OJHOPOJIHbIE, JuHelHble, bepnymu. [uddepenuunanbtple ypaBHEHHs 10ITyCKarO-
M€ MoHKeHue nopsaka. Jluneitnsle audepeHnanbable ypaBHEHUS 2-T0 MOPSAIKA.

Tema 3.7.Teopust psiioB.

Uucnosoii paa. Yactuunble cyMMbl. CXOIUMOCTh U pacXOJUMOCTh YUCIIOBOrO psiia. HeoOxonumoe
YCIIOBUE CXOJMMOCTH UYUCIIOBOTO psifa. beckoHeuHas reomMeTpudeckas Iporpeccusl. Y ClIoBHs CXO-
JUMOCTH M PAaCXOAMMOCTH Psiia, COCTABICHHOIO U3 €€ WIeHOB. ['apmoHnueckuit pan. JJokasarens-
CTBO €r0 PacXxoAMMOCTH. UMCIIOBBIE pSAIbl C MOJOXKHUTEIBHBIMU 4ieHaMH. TeopeMbl CpaBHEHHS.
[Tpusnaku Jlanam6epa u Kommu. MuTerpanbubiii npusnak Kommu-Maknopena. 3HakonepeMeHHbIE
psibl. AGCONIIOTHO U YCJIOBHO CXOAsIIUecs psizibl. 3Hakouepenyomuecs psabl. [Ipusnak JleitOHu-
na.

Tema 3.8.luddepenunanbHoe ucurcaeHre GyHKIUNA HECKOIbKIX EePEMEHHBIX.

Omnpenenenne (QpyHKIMM HECKOJIBKHUX NepeMeHHBIX. ['paduk QyHkuuu. JIMHUM M TOBEPXHOCTH
ypoBHs. [Ipenen u HenpepsIBHOCT. YacTHBIE TPOU3BOJHBIE, UX T€OMETpUUECKHUI cMmbIci. HesaBHble
(GYHKIIMM OJHOW U HECKONbKUX nepeMeHHbIX. Juddepennupoanre HesBHbIX (QyHKUUN. YpaBHE-
HHUE KacaTeJIbHOU MJIOCKOCTH HOpMalli K moBepXHOCTU. [Ipon3BoaHas (GyHKIMHU 110 HAIPABJICHHUIO.
['paguent pyHnkuuu u ero cBoiicra. [lonsatue o Makcumyme u Munumyme. Heobxoaumoe yciosue
sKcTpeMyMa. JlocTtaTouHoe ycloBHE SKCTpeMyMa sl (GYHKUMHU JABYX NEepeMeHHbIX (0e3 Jokasa-
TenbcTBa). Haxoxknenne HauOoNbIIuX U HAUMEHBIINX 3HAYCHUN (QYHKIUU.

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

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 BeJTUYUHBI.
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 reoOMeETpHs
Tema 1.1. Meton koopaunar. [Ipocreiiine 3a1aun aHaTUTHIECKON T€OMETPHUH.
Pemenue 3aay Ha HMCHOJAB30BaHUE IEKAPTOBOW U MOJIIPHON CUCTEM KOOpPMHAT.
Tema 1.2. IIpsimast Ha IIOCKOCTH.
[TocTpoeHne npsAMOl Ha IUIOCKOCTH IO 33JJaHHOMY YpaBHEHMIO. BbrluncieHue yria Mexay IByMs
NpsIMbIMU. BeIuncienrue pacCTOsIHUSL OT TOUYKHU JI0 MPSMOM.
Tema 1.3. DneMmeHTapHasi 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 110 0a3UCy IPYTHUX BEKTOPOB. BRIUUCIICHNE CKAIIPHOTO, BEKTOPHOT'O W CMEIIAHHOTO MPO-
W3BEACHUS BEKTOPOB.
Tema 1.5. IlmockocTh B MPOCTPAHCTBE.
3ajaun Ha MapajuieNbHble WKW NEPHEHANKYISAPHbIE INIOCKOCTU. Brluncnenue yria Mexay AByMs
MJIOCKOCTSIMU. BhIunciieHne paccTosIHUSL OT TOYKHU JI0 TUIOCKOCTH.
Tema 1.6. [Ipsimast B mpocTpaHCTBE.
[IpuBenenue o01Iero ypaBHEHUSI MPSIMOM K KAHOHUYECKOMY BUY. 3a7a4H Ha TUIOCKOCTb U MPSMYIO
B [IPOCTpPaHCTBE. BrlunciaeHue yria Mex1y IIOCKOCTbIO U PSIMOM.
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 3amau Ha ClOXEHHE, BBIUMTAHME U YMHOXKEHHE MaTpull. BeluncieHue oOpaTHON
MaTpHUIIBIL.

Pasnen 3. MaremaTuueckuii aHanus
Tewma 3.1. ®ynknus. [penen hyHkmm.
IIpaBuna mpenenbHOro mnepexona. Beriuncinenue npenenos pasHoro Bujaa. PackpsiTue Heompeze-
JIEHHOCTEM Pa3HOro BUJA C MOMOILIBI0 3aMeYaTeNIbHBIX IIPEAEIIOB. Briunciaenue npeaenos ¢ noMo-
1IbI0 IpaBuia Jlonurans.
Tewma 3.2. IlpousBoaHast GyHKIIUU.
Boruncnenue nmpou3BOIHONW OCHOBHBIX 3JIeMEHTapHbIX (yHkiuid. IlocTpoenme KkacaTenbHOU U
HOpPMAJIM K KpUBOHU. BelumMClieHHEe TPOU3BOAHON CYMMBI, IIPOU3BEICHHUS, YaCTHOrO. Berunciienue
MPOM3BOIHON CJIOKHOW (DYyHKIIMU. Bbrunciaenne npou3BoJHBIX BBICIIMX MOPSIKOB.
Tema 3.3. OcHoBHBIE TeOpeMbI TUDPEPEHITNATHPHOTO HCUNCTICHUS.
Pemenne 3ama4y Ha skcTpeMymbl. BelunciieHre HHTEpBaaoOB MOHOTOHHOCTH. CXeMa MCCIIeI0BaHUs

(GYHKIIMM U TOCTpOeHHE Ipaduka QyHKIHUH.

Tewma 3.4. HeonpeneneHHbl HHTETpal.
Bbruncnenre MHTETpagoB pa3IMYHBIMUA CIIOCOOAMH: METOJ] HEMOCPEACTBEHHOIO MHTETPUPOBAHUS;

MCTOJ UHTCTPUPOBAHUS 110 YaCTAM; METOA HEOMMPECACIICHHBIX MHOKHTEIICH.

Tema 3.5. OnpeneneHHblil UHTErpal.

Beruuciienye onpeneneHHoro nHTerpaia. BeraucieHne iomaan ¢ MOMOIIBI0 ONPEIeIeHHOTO MH-
Terpana.

Tema 3.6. O0bIkHOBEHHBIC MU P EepeHITHATBHBIC YPABHEHUS.

Pemenue nuddepeHnnanbHbIX YpaBHEHUH CIEAYIOMNX TUMOB: TuddepeHnanbHble ypaBHeHuS |-
T'O HOPSIJIKA, pa3penI€éHHbIe OTHOCUTENIFHO MTPOM3BOAHOM; T depeHnnanbHble ypaBHeHus 1-ro no-
psKa C pa3AessIoIIUMUCS NIEpEeMEHHBIMH, MU depeHnanbHble YypaBHEHUS 1-To mopsiaka OJHO-
poxnsle, nuddepeHranbHbIe ypaBHEHUS 1-TO MOpsAAKa JHHEHHbIE, ypaBHEHHsS bepHymmn 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 (popMysie MakiiopeHa U BhIYMCICHHE IPUOIMKEHHBIX 3HAUYCHUH.
Tema 3.8. luddepennunansuoe ncunciaenne GyHKIUH HECKOJIBKUX MTEPEMEHHBIX.

[TocTtpoenue nuHM ypoBHSA. Bblunciienne 4acTHBIX MIPOU3BOIHBIX. Beluncienue rpaguenTa GyHk-
1uii. Pemenue 3amau Ha HaX0X/1eHHEe HAMOOJBIINX U HAMMEHBIINX 3HAYCHUN (PYHKLIUH.

Tema 3.9. ®yHKIMSA KOMIUIEKCHOTO IEPEMEHHOTO.
Pemenue 3amau Ha omepanuu C KOMIUIEKCHBIMH 4YHCIaMH. TpUroHOMeTprueckas ¢gopma KOoM-
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.
Hcnons3oBanue Teopembl baiieca B BEIYMCICHUN BEPOATHOCTH COOBITHSI.
Tewma 4.2. CnyuaiiHble BETUYHHBI.
Pemennie 3amau Ha pa3nUyHBIE THIBI pacrlpeesieHuid: OWHOMHAbHOE, TUIIEPreOMETPUYECKOe,
ITyaccona, I'aycca.
Tema 4.3. CtaTUCTHYECKHE METOIEL.
Breruncnenue nuHEHHOTO KO3(DQUIMCHTa KOppensanuu. Berauciienne paHToBBIX KO3((UIIMESHTOB
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. Tekyuuii 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 anmuHy MemaHbl, onmymieHHOW 13 BepirHbl B Ha ctopony AC, eciu A(3;7), B(-2;-1),
C(-1,5).
Bapuant Ne2

1.Pemmts cuctemy ypaBHeHHH

4x-3y+2z=14
2x+5y-3z2=-14
S5x+6y—-2z=-11

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



1. Pemwuts cucreMy ypaBHEHMI

2x—y—1=2
3x+4y-2z2=-9
3x—-2y+4z=15

2. Haiitu ckanspaoe npoussenenue (2 AC+3BC)-(AB-2AC), eciiu A (3; 2;7); B (8;5;2);
C (10; 2; 6).

Bapuant Ne 4
Pemmnth cucremy ypaBHeHUM
X+2y+4z=4
X+Yy+2z=-7
X-y+z2=-6

1. Haiitu momans tpeyronsauka ABC, eciu A (3; 2; 7); B (8; 5; 2); C (10; 2; 6).
Bapunant Ne 5
1. Peumuth cucreMy ypaBHEHHIA
X—-2y+3z=-1
2X+3y—-4z=-5
3X -2y —-52=-13

2. Ompenenuts Timn Tpeyronsauka ABC, eciu A (3; 2; 5), B (7; -4; 1), C (-2; -1; -6).
Bapuant Ne 6
1. PemuTh cuctemMy ypaBHEHUMH

2X -3y +7z=0
X+y+4z=3
3X+4y—-5z2=-7

2. Nan TpeyronpHUK ¢ BepmuHamu A (1; -2; 8), B (0; 0; 4); C (6; 2; 0). Onpenenuts ero THII.
Bapunant Ne 7
1. PemmuTh cuctemMy ypaBHEHUI
X+y+2z=1
2X+3y+72=6

3X+4y—-5z=—7

N

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

Bapunant Ne 8
1. PemuTh cuctemMy ypaBHEHUI

X—4y—-2z2=13
3X+y+z2=6
3X+5y+6z=-7

N

. Han tpeyronsauk ABC: A (3; 7; -5), B (2; 4; 6), C (-5; 5; 1). Haitnure nmuny menuansl BD.
Bapuant Ne 9



Pemnts cucremy ypaBHEHUI

X+4y+2z2=-1
2x—-y—-3z=11
X+5y+z=-8
1. A(3;4;2),B(-1;7;5),C(-2;5; -3).
Haiitu cxansipaoe npoussenenue (2AC-AB)-(AB-4BC).

Bapuant Ne 10
1. Pemwuts cucreMy ypaBHEHMI

X+2y+4z=-5
5x+y+2z=11
3XxX-y+z=10

2.A(3;4;2),B(-1;7;5), C (-2; 5; -3). OnnpeaenuTs THUI TPEYrOJIbHUKA.
Bapuant No 11
1. Pemnts cucreMy ypaBHEHMI
X-2y+3z=-1
2X+3y—-4z=-5
3X -2y -5z=-13

2. Onpenenuts THM TpeyroiasHuka ABC, eciiu A (3; 2; 5), B (7; -4; 1), C (-2; -1; -6).
Bapuant Ne 12
1.Pemutsb cucteMy ypaBHEHUI

2x-3y+7z=0
X+y+4z=3
3X+4y-5z=—7
2. Nan TpeyronbHUK ¢ BepmuHamu A (1; -2; 8), B (0; 0; 4) u C (6; 2; 0). OnpeaenuTs ero THIl.

Bapuant Ne 13
1.Pemuts cucteMy ypaBHEHUN

X+y+2z=1
2X+3y+72=06
3X+4y-5z=—7
2.J1an TpeyronpHEK ¢ BepmmHaMu A ( 5; 2; 0), B (2; 5; 0); C (1; 2; 4). OnpenenuTs ero THIIL.

Bapuant Ne 14
1.Pemuts cuctemy ypaBHEHUN

X—4y—-2z2=13
3X+y+z2=6
3X+5y+62=-7
2. an tpeyromsauk ABC: A (3; 7; -5), B (2; 4; 6), C (-5; 5; 1). Hatigute nmuny meauans 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 npousseaetue (2AC-AB)-(AB-4BC).

PeliTunr-konTpoJn2. Kpussie BToporo nmopsaka. luddepennnanbabie ypaBHEHHS.
Bapuant Ne 1
1. IlpencraButh ypaBHEHHE KPUBOM BTOPOTO MOPSIKA B KAHOHUYECKOM BUJIE U IIOCTPOUTH KPUBYIO
9x2 + 16y? = 36x — 96y —36

2. Pemmts muddepennmansaoe ypapHeHne Y — 6y’ + 8y = 3x? + 4x + 2
Bapuant Ne 2
1. IlpencraBuTh ypaBHEHHE KPUBOH BTOPOTO MOPSIKA B KAHOHUIECKOM BUJIE H TIOCTPOUTH KPUBYIO
16x% + 9y%2 = 96x — 36y — 36

2. Pemnuts muddepenuuansuoe ypapaenue — Yy” — 5y’ + 6y = 2X? + 5X + 2

Bapuant Ne 3
1.ITpencTaBuTh ypaBHEHUE KPUBOW BTOPOTO MOPSIKA B KAHOHUYECKOM BHJIC M IIOCTPOUTH KPUBYIO
9x? + 25y2 =150y — 36X — 36

2. Pemuts muddepenupansaoe ypapaenne Y — 4y’ + 5y = X2 + 6X + 2

Bapuant Ne 4
1. TpexcTaBuTh ypaBHEHUE KPHBOM BTOPOTO IOPSIKA B KAHOHHYECKOM BHJIE U IIOCTPOHUTH KPH-
BYIO
9x? + 16y? = 18x — 64y + 71

2. Pemuts muddepennuansaoe ypapaenney” — 8y’ + 7y = 3x% + 7X + 2
Bapuant Ne 5

1.Hpe,[[CTaBI/ITI> YpaBHCHUC KpHBOﬁ BTOPOTO ITOPSAAKAa B KAHOHUYCCKOM BUAC U TTIOCTPOUTH KPUBYIO
25x% + 9y? = 18y — 100x + 116

2. Pemuts muddepenmmansaoe ypasaenne  y” — 10y’ + 9y = 3x? + 7X + 2
Bapuant Ne 6

1.Hpe,[[CTaBI/ITI> YpaBHCHHUC KpHBOﬁ BTOPOTO ITOPAJAKa B KAHOHUYCCKOM BUC U TIOCTPOUTH KPHUBYIO
9x2 - 16y2 = 36x + 96y +252

2. Pemuts muddepennmansaoe ypasHenne  y" —4y'+ 8y = 3x? + 7x + 3
Bapwnant Ne 7
1.IlpencraBuTh ypaBHEHHE KPUBOW BTOPOTO MOPSI/IKa B KAHOHUYECKOM BHJIE U IOCTPOUTH KPHUBYIO
16x% — 9y? = 96x + 36y + 36

2. Pemuts muddepennuansaoe ypasHenne  Y" — 5y'+ 6y = 2x2 + 5X + 2
Bapunant Ne 8

1.Hpe,Z[CTaBI/ITB YpaBHCHHUC KpHBOﬁ BTOPOTO IMOPSAAKAa B KAHOHUYCCKOM BUAC U TTIOCTPOUTH KPUBYIO
9x?— 16y2 = 18x + 64y + 199

2. Pemuth muddepenmmansaoe ypasaenne Yy’ — Yy — 6y =3x? —4x +5

Bapuant Ne 9
1.IlpeacraBuTh ypaBHEHHE KPUBOM BTOPOTO MOPSIKA B KAHOHUYECKOM BHJIC M TOCTPOUTH KPUBYIO
4x?% — 9y? = 24X + 54y + 54

2. Peruth muddepenmmansaoe ypaBHeHne Y+ 2y’ —3y =3x2 +5x + 7

BapuanTt Ne 10



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

2. Pemuts muddepennuansuoe ypapenue — Y” + 6y’ + 5y = 2x? + 4x — 3

BapuantNe 11
[IpencraBuTh ypaBHEHUE KPUBOW BTOPOTO MOPSAKA B KAHOHUYECKOM BUJE U TOCTPOUTH KPUBYIO
16x2 + 9y? = 32x — 54y +47

1. Peruts mudpdepentmansroe ypapHenne 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.. Pemuts nuddepennmansHoe ypaBHenne  Y" — 4y’ + 3y = 2x% + 5x + 2
BapuanTt Ne 13
1.IlpeacraBuTh ypaBHEHHE KPUBOI BTOPOTO TOPSIKA B KAHOHUYECKOM BHJIE M TOCTPOUTH KPUBYIO
4x? + 25y% =150y — 8x — 129

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

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

2. Pemuts muddepenimansaoe ypasaenne Y- 8y’ + 7y = 3x% + 8x + 5
Bapuant Ne 15
1.IlpeacraBuTh ypaBHEHHE KPUBOM BTOPOro MOpPs/IKa B KAHOHUYECKOM BHJIE€ M TOCTPOUTH KPUBYIO
4x? + 25y? = 50y — 16x + 59

2. Pemuts muddepennmansaoe ypasaenne  Y” — 6Yy'+ 5y = 3x2 + 7X + 12

PeiiTHHI-KOHTPOJIb 3. BEpOsTHOCTD 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 1Lieb He MeHee 7 pa3? Pemuts 3amady ¢ momoIsko ¢op-
MyJbl beprymn.

2. CTyaeHT BblyylJI U3 88 3K3aMEHALMOHHBIX BonpocoB 52. B Guiere 4 Bompoca. Haiitu BeposT-
HOCTb TOTO, YTO €My IONaieTcsi OUIeT, B KOTOPOM OH 3HAET HE MeHee 2-X BOIIPOCOB

Bapuant Ne 2
1. Tpu cTpenka CTpensIOT MO MUILLIEHH. BepoATHOCTh MomagaHusi B MUIIEHb IIPU OJJHOM BBICTpeJie
Juist mepBoro crpenka pasHa 0,75, nis Broporo — 0,6, nis tperbero — 0.84. Hailitu BeposTHOCTD
TOT0, YTO MIPHU OJHOM 3aJI€ B MULIEHb IMOMAAYT JIBa CTPEJIKA.
2. CrynenT Belyuns u3 80 sx3aMeHallMOHHBIX BonpocoB 50. B 6unere 4 Bompoca. Haiitu BeposT-
HOCTb TOTO, YTO €My IONaIeTCsi OUIIET, B KOTOPOM OH 3HAeT MEHbIE 2-X BOIPOCOB
Bapuant Ne 3
1. Crynent Bblyumi u3 83 sKk3aMeHallMOHHBIX BorpocoB 58. B Ounere 4 Bonpoca. Haiitu BeposiT-
HOCTb TOTO, YTO €My MonaJeTcst OMIeT, B KOTOPOM OH 3HaeT He 0oJjiee 2-X BOIIPOCOB.

2. B rpynme n3 25 cTyeHTOB, IPUIIEANINX HA 3K3aMEH, 5 OTIMYHUKOB, 6 - XOpOmMCTOB, 11 - Tpo-
€YHHKOB, 3 - MBOCUHUKA. B sk3ameHanmoHHBIX Ouierax umeercs 80 BompocoB. OTIUYHHUK MO-
KET OTBETUTH HA Bce 80 BOIMpOCOB, XxopowmncT - Ha 60, TpoeuHuk - Ha 40, qBoeyHUK - Ha 10.
Opnun 6uner copepxuT Tpu Bompoca. CTyAeHT oTBeTMs Ha 2 Bompoca Ownera. Haiitu BeposT-
HOCTB TOT'O, YTO 3TOT CTYJCHT XOPOILHUCT.

Bapuant Ne 4



1. Tpu cTpenka CTpesoT N0 MULIEHU. BeposITHOCTh nonagaHysi B MUILEHb IIPU OJTHOM BBICTpPETIE
JU1s iepBoro crpeska paBHa 0,72, niis Broporo — 0,85, nis tperbero — 0.94. Halitu BeposITHOCTh
TOT'0, YTO IIPU OJHOM 3aJIII€ B MUILIEHb MOINAJAET TOJbKO OJIUH U3 CTPEIKOB.

2. B rpynnie u3 20 cTyaeHTOB, NPUIIECANINX Ha SK3aMEH, 5 OTIIMYHUKOB, 7 -—XOPOIIKUCTOB, S5 — TpoO-
€4YHUKOB, 3 — IBOCYHMKA. B sk3ameHanmoHHbIX Omierax umeercss 60 BonpocoB. OTINYHUK MO-
J)KE€T OTBETUTH Ha Bce 60 BOIPOCOB, XOPOUIUCT — Ha 42, TPOCYHUK — Ha 32, IBOCYHUK — Ha 15.
Opun Ounet conepkuT Tpu Bompoca. CTyIeHT OTBETHII Ha Bce 3 Bompoca Ouiera. Haiftu Bepo-
ATHOCTb TOTO, YTO 3TOT CTYJEHT OTJINYHUK.

Bapuant Ne 5
1. Crynent Bbryuni u3 80 sKk3aMEeHAIIMOHHBIX BOpocoB 60. B 6mitete 4 Bonpoca. Halitu BeposiT-
HOCTB TOTO, YTO €My IONaeTcst OMIIET, B KOTOPOM OH 3HAeT He 0oJiee ABYX BOIIPOCOB.

2. B rpynne u3 25 cTyI€HTOB, IPUILLIEAIINX Ha YK3aMEH, 5 OTIIMYHUKOB, 7 - XOpOWHUCTOB, 10 - Tpo-
€4YHMKOB, 3 - IBOEUHUKA. B sk3ameHanoHHbIX Ousnerax umeercst 70 BonpocoB. OTIMYHUK MO-
J)K€T OTBETUTh Ha Bce 70 BoOmpocoB, xopomucT - Ha 50, Tpoeunuk - Ha 30, 1BO€UHMK - Ha 15.
Opun Ounet conepuT Tpu Bompoca. CTyneHT OTBETHII Ha Bce 3 Bompoca Ouiera. Haiftu Bepo-
ATHOCTb TOTO, YTO 3TOT CTYIE€HT OTJIMYHUK.

Bapuant Ne 6
1. lns curHanu3anuu o0 aBapyuu yCTAaHOBJICHBI TPU HE3aBUCUMO paboTaromux AaTyuka. Bepost-
HOCTb TOT'0, YTO IIPU aBApUU JaTUUK cpadboraeT, paBHa 0,97 mig nepsoro, 0.92 miig BToporo u
0,90 mnsa Tperbero. HaiiTu BEpOsITHOCTB TOTO, UTO MPHU aBapuu cpabOTaeT TOIBKO OJIMH JATYHK.

2. B rpynme u3 28 cTyA€HTOB, IPUILLIEAIINX HA 3K3aMEH, 5 OTIMYHUKOB, § - XOopomucToB, 10 - Tpo-
€YHHKOB, 5 - IBOCYHHUKOB. B sKk3ameHannoHHbIX Omiierax umeercs 80 BompocoB. OTIMYHUK MO-
KeT OTBETUTH Ha Bce 80 Bompocos, xopoumucT - Ha 60, TpoeuHuk - Ha 40, 1BoeyHUK - Ha 15.
OpnuH Ounet conepkuT Tpu Bornpoca. CTyeHT OTBETHII Ha Bce 3 Bompoca Ouiera. Haiitu Bepo-
ATHOCTb TOTO, YTO 3TOT CTYJEHT XOPOILHUCT.

Bapuant Ne 7
1. B rpynne u3 26 cTyA€HTOB, NpUIIEIINX HA 3K3aMEH, 5 OTIMYHUKOB, § - XopolucTa, 9 - Tpo-
€4HUKa, 4 - TBOeYHUK. B sk3aMeHanmoHHbIX 6unerax umeetcs 30 BornpocoB. OTINYHUK MOKET
OTBETUTH Ha Bce 60 BOIPOCOB, XOPOIIUCT - Ha 50, TpOCUHUK - Ha 25, nBOeUHHK - Ha 10. Onun
ouner conepkut Tpu Borpoca. CTyaeHT oTBeTU Ha 1 Bompoc 6uinera. HaliTu BeposITHOCTB TOTO,
YTO ATOT CTYACHT TPOCUHHUK.

2. VI3 mapTtuu u3genuii Topaposes OTOMpaeT U3AEus BbICIIEro copra. BepostHocTh TOrO, U4TO
HayJauy B3sSITOE U3/IeJINe OKa)KETCs BBICILIEro copTa, paBHa 0,65. HaliTH BEPOATHOCTH TOTO, UTO
U3 IIECTH NMPOBEPEHHBIX U3/I€IUNA OOJbIIE TOJOBUHBI - M3/IEIHS BBICIIETO COpTa.

BapuanT Ne 8
1. Bexoxects ceMsiH 75%. bbuio kymieHo 8 cemsiH. KakoBa BEpOSTHOCTb, UYTO B30OMAYT HE MEHEE
75% Bcex ceMsiH. PemnTs 3amauy ¢ nomoinsio Gopmynsl bepaymu.

2. B rpynne u3 20 cTyA€HTOB, IPUILEAMINX Ha 3K3aMeH, 5 OTIINYHUKOB, 8 - Xopomucra, 6 - Tpoed-
HUKOB, | - nBoeyHHK. B sKx3ameHarnmonHsix Omierax uMeercs 50 BompocoB. OTIUIHUK MOXKET
oTBeTUTh Ha Bce 50 Bompocos, xopomuct - Ha 40, TpoeuHuk - Ha 20, n1BoeuHuk - Ha 10. Oqun
Oomet 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, NpUIIEANINX HA 3K3aMEH, 5 OTIMYHUKOB, 9 - XOpowmucToB, 12 - Tpo-
€YHUKOB, 4 - TBOeUYHNKA. B sk3aMeHanmoHHbIX OnseTax umeercs 60 BompocoB. OTIMYHUK MO-
JKET OTBETUTH Ha Bce 60 Bonpocos, xopowmucT - Ha 40, TpoeyHUK - Ha 20, 1Boe4HUK - Ha 10.
Onun 6witet coaepKuT Tpu Bompoca. CTyIeHT OTBETUI Ha Bce 3 Bompoca ousera. Halitu Bepo-
ATHOCTb TOT'O, UTO 3TOT CTYJEHT IBOCYHHUK.

2. Jlng curHanu3auuu o0 aBapuy yCTaHOBJIEHBI TPU HE3aBUCHMO paboTarounx gardyuka. Beposr-
HOCTb TOT'0, YTO IPU aBapHH JaT4uK cpaboTaet, paBHa 0,97 mis nepBoro, 0.92 st BToporo u
0,90 nns Tperbero. HaiiT BEpOSTHOCTD TOTO, YTO TP aBApHH CpabOTAET TOIHKO OJIUH JATYHK.

Bapuant Ne 10



1. B rpynne u3 20 cTyAeHTOB, NpULIEAIINX HA 3K3aMEH, 5 OTIMYHHUKOB, 6 - XOPOIIUCTOB, 4 - Tpo-
€UHHKa, 5 - TBOCYHUKOB. B 3Kx3ameHannonusix Omierax umeercs 40 Bonpoco. OTIMYHUK MO-
KeT OTBETUTh Ha Bce 40 Bonpocos, xopowmucT - Ha 30, TpoeyHuK - Ha 20, 1Boe4HUK - Ha 10.
Onun 6wiet coaepKuT Tpu Borpoca. CTyIeHT OTBETHI Ha Bce 3 Bompoca Ouiera. Halitu Bepo-
ATHOCTb TOTO, YTO 3TOT CTYJEHT XOPOILHUCT.

2. Jla curHanu3auuu o0 aBapuy yCTaHOBJICHBI TPU HE3aBUCHMO paboTarounx gardyuka. Beposr-
HOCTb TOTO, YTO IPU aBapHH JaTYuK cpaboTaet, paBHa 0,97 mis nepBoro, 0.92 st BToporo u
0,90 nns Tperbero. HaiiTu BEpOSITHOCTD TOTO, YTO IIPH aBapHH CpabOTAIOT HE MEHEE JIBYX JaT-
YUKOB.

Bapuant Ne 11

1. BepostHocTh nonamanus y crpeinka 0,65 npu ogHom BeicTpene. Ctpenok crpenser 10 pa3. Ka-
KOBa BEPOSATHOCTb, YTO OH IONAJET B 1IeJb HE MeHee 7 pa3? Pemnth 3agady  C MOMOILBIO
dbopmynsl bepuymim.

2. CryneHt Bblyumil u3 84 sK3aMeHallMOHHBIX BonpocoB 54. B ounere 4 Bonpoca. Haiitu BeposiT-
HOCTb TOTO, YTO €My IOMAaIeTCsl OUIIET, B KOTOPOM OH 3HAET HE MeHee 2-X BOIIPOCOB

Bapuant Ne 12
1. Tpu ¢bupMBbI BBIMYCKAIOT OAHOPOIHYIO MIPOAYKIUIO: TiepBas — 52% oT 00111ero KoanuecTBa; BTO-
past — 25% ot o01ero KonmuecTBa; TpeThs — 23% oT obmiero konuvectsa. Y mepBoit — 4,5%
Opaka, y BTopoit — 3,4% Opaka, y TpeTtbeit —2,1% Opaka. Bes mpoaykius crieayeT Ha CKiiaj.
HaiiTu BeposTHOCTH TOT0, YTO B3SITOE HayJauy U3/ejue Ha CKJIaJie OKaKeTCsl OpaKOBaHHBIM.

2. B rpynne u3 25 cTyA€HTOB, NPULIEAIINX HA 3K3aMEH, 5 OTIMYHUKOB, 6 - XopomKucToB, 10 - Tpo-
€YHUKOB, 4 - nBoeuHUKa. B sx3amenanmonnbix omierax umeercs 40 BonpocoB. OTIUYHUK MO-
J)KeT OTBETUTh Ha Bce 40 Bompocos, xopomucT - Ha 30, Tpoeunuk - Ha 20, 1BoeyHHK - Ha 10.
Onun Ousetr conepXuT Tpu Bompoca. CTyneHT oTBeTws Ha 1 Bompoc Owera. Haittu BeposiT-
HOCTb TOT'O, YTO ITOT CTYJECHT JBOCUHUK.

Bapuant Ne 13
1. Tpu cTpenka cTpensatoT N0 MULIEHU. BeposITHOCTh nonaganysi B MUILEHb IIPU OJTHOM BBICTpPEIIE
ISl IepBOTo cTpenka paBHa 0,72, nis Broporo — 0,85, nins tpetbero — 0.94. Halitu BeposiTHOCTh
TOT'0, YTO IIPU OAHOM 3aJIII€ B MULIEHB MONAAAET TOJBKO OJIUH U3 CTPEIKOB.

2. B rpynne u3 20 cTy1€HTOB, IPUILIEAIINX Ha SK3aMEH, 5 OTJIINYHUKOB, 7 - XOPOILIUCTOB, 5 - TpO-
€4YHUKOB, 3 - IBOE€YHMKA. B sk3ameHannoHHBIX Omnerax umeercs 40 BonpocoB. OTIMYHUK MO-
*eT oTBeTuTh Ha Bce 40 Bompocos, xopomHcT - Ha 30, TpoeuHuk - Ha 20, nBoeyHHK - Ha 10.
Onun 6uner copepxuT Tpu Bompoca. CTyAeHT oTBeTHI) Ha 2 Bompoca Owiera. Haiitu Bepost-
HOCTb TOTO, YTO 3TOT CTYJEHT TPOCUHHUK.

Bapuant Ne 14
1. Crynent Bbryumi u3 80 sk3amMeHalIMOHHBIX BorpocoB 60. B Ousere 4 Bonpoca. Haiitu BeposT-
HOCTb TOTO, YTO €My MonaeTcst OMIIeT, B KOTOPOM OH 3HaeT He 0oJjiee ABYX BOIIPOCOB.

2. Tpu GpUpPMBI BEIITYCKAIOT OJHOPOIHYIO TPOAYKIINIO: TiepBasi — 42% OT 00IIero KoJu4ecTBa; BTO-
pas — 35% ot obmiero konuyecTBa; TpeThs — 23% 0T 001Iero KonuuecTra. Y nepBoii — 5,3%
Opaxa, y BTopoil — 4,7% Opaxka, y Tpetbeii —3,3% Opaka. Bea nmpoaykius cieayer Ha CKIIaj.
Haiit BeposTHOCTB TOT0, UTO B35TOE Hay/Aady M3/ETINe Ha CKIIaZe OKaXeTCsl OpaKOBaHHBIM.

Bapwnant Ne 15
1. Tpu cTpenka CTpensoT N0 MULIEHU. BeposITHOCT nonajganysi B MUILLIEHb IIPU OJTHOM BBICTpPETIE
J1s iepBoro crpenka paBHa 0,72, niig Broporo — 0,85, nis tperbero — 0.94. HaliTu BEpoSITHOCTh
TOT0, YTO IIPU OJHOM 3aJIII€ B MUILLIEHB MONAAET TOJIBKO OJUH U3 CTPEIIKOB.

2. B rpynme u3 20 cTyAeHTOB, IPUILIEIIINX HA IK3aMEH, 5 OTJIUYHUKOB, 7 -——XOPOILINUCTOB, 5 — TPO-
€YHUKOB, 3 — TBOCYHHKA. B sk3amMeHanmoHHbIX Omierax umeercss 60 BonpocoB. OTINYHUK MO-
KET OTBETUTHh Ha Bce 60 BOMPOCOB, XOPOIIUCT — Ha 42, Tpo€YHUK — Ha 32, TBOCYHUK — Ha 15.
Opun Ouner conepkuT Tpu Bompoca. CTyIeHT OTBETHII Ha Bce 3 Bompoca Ounera. Haiftu Bepo-
ATHOCTb TOTO, YTO 3TOT CTYJEHT OTINYHUK.

5.2 IIpome:kyTOUHAS aTTeCTALMS
Bonpocsl k 3k3ameny no gucuumninie «MaremaTuka



CucreMbl KOOpIUHAT.

Koopaunats! Touek Ha npsMoii. PaccTosHue Mexny IByMs TOYKaMHU IIPSIMOM.

Jlenenue oTpe3ka MpsiMON B 3aJaHHOM OTHOLIEHUH.

[IpsimoyronbHas 1ekapToBasi CHCTEMa U MOJIIpHas cucTeMa KoopauHar. Ilepexon ot npsimo-
YTOJILHOH JIEKaPTOBOM CUCTEMBI KOOPAMHAT K MOJIIPHON U HA00OPOT.

PaccrosHne Mexny TOUYKaMu IUIOCKOCTH.

YToJ1 HaKIOHA MPSIMOI K ocH abcuucc. YTI0Boi KO3 (UIIMEHT TPSIMOI.

VYpaBHeHHe NPsIMOi 110 yrioBoMy K03 (GULIMEHTY U OTPE3KY, OTCEKaeMOMY OT OCH OpAMHAT.
YpaBHeHHE MPSIMOI Ha TNIOCKOCTH 10 TOYKE U YTI0BOMY K03 dunmenry.

VYpaBHEeHME MPSAMON Ha TUIOCKOCTH I10 IBYM TOYKaM.

OOmmee ypaBHEHUE IPSIMON Ha IUNIOCKOCTH.

. YpaBHEHHE IPSIMOM Ha IUIOCKOCTU B OTPE3KaX.

. YT0oa Mexay AByMs IPSIMBIMH Ha IUNIOCKOCTH.

. HopmanbHOe ypaBHEHUE NPSMOI HA MJIOCKOCTH.

. PaccrosiHue OT TOUKH 10 IPAMOM HA MJIOCKOCTH.

. IlpuBenenue ob1ero ypaBHeHUs NPsAMON K HOPMaJIbHOMY BUTY.

. YpaBHEHHE IIPSIMOM Ha IUIOCKOCTH B IOJISIPHON CHCTEME KOOPAMHAT.

C)18)0%01(H

. T'umiepbomna.
. ITapabomna.

«JIuneiinas anredpa»
Onpenenurenu 2 nopsiaka.
Onpenenurenu 3 nopsiaka.

. Brruncnenue onpeﬂenI/ITeneﬁ N- ro nopsaka.

Onpenenurenu MaTpHIL.

. Buael maTpu.

CrnoxxeHue MaTpuil. Y MHOXKEHUE MaTPHIIBI HA YUCIIO.

. YMHOXEHHE MaTpull.

ObpatHas marpuna. EquHCTBEHHOCTH OOpAaTHOM MaTPHIIbL.

. MartpuuHble ypaBHEHHUS.
. Panr matpunel. Teopema 0 paHre MaTpuIbl.

CriocoObl HaX0X/IEHUS paHra MaTPULIBI.

. Pemenne cucreM aMHENHBIX ypaBHEHUN MeTotoM ['aycca.

. Pemenue cucrem nuHeHbIX ypaBHeHHH MeTo1oM Kpamepa.
. MHuoxecTtBa. JIeicTBUS HAaJl MHOKECTBAMH.

. Knaccudukanus GyHkmii.

. IIpeoOpazoBanue rpauKoB.

@DYHKIUYU U UX CBOWCTBA.

. IIpenen ynciaoBoit mOCIEAOBATEILHOCTH.
. Ilpenen GpyHKIMM B GECKOHEYHOCTH.

. Ipenen pyHkunu B TOUuKe.

. beckoHeuHO Majible BEIUYHUHBI.

. beckoHeuHO 0OJIBIIVIE BETUYNHEI.

OcHoBHBIC TCOPCMBI O IIpCacIax.

. IlepBrIil 3amMedaTenbHbBIN TPEAE.

. Bropoii 3amedarenbHbIi Ipeeil.

. 3agayu, TPUBOJAIINE K TOHATHIO TPOU3BOIHOM.

. IlpousBogHas pyHkiuu B Toukax. I[IponsBoHast CyMMbI IBYX (YHKIUH.
. IIpon3BoaHast MPOU3BEICHUS U YACTHOTO ABYX (DYHKIIHIA.

. IIpousBoaHas CIOKHOMN QYHKIIHH.

. TIpousBoaHast GpyHKIHMH Y=SIN X

. IIpousBogHast pyHKIMM Y=COS X

. IIpousBognas pynkumm y=tg X u y=ctg X

. IIpousBognas ¢pynkiuu y=loga x



54. TIpousBonHas PyHKIUHN Y=aX

55. Teopema Jlarpanxa.

56. Teopema Poins.

57. Teopema depma.

58. Tlpasuio JlomuTas.

59. Teopema Kommn.

60. HeoOxoauMelii 1 TOCTATOYHBIN MPU3HAKH CYIIECTBOBAHHS SKCTPEMYMOB.

61. MuTepBasbl MOHOTOHHOCTH (DYHKIIMH, BBITYKJIOCTH M BOTHYTOCTH Tpaduka GyHKIIHH.
62. AcuMnToThl (BepTUKAJIbHBIE, TOPU30HTAIBHBIC, HAKJIOHHBIE).

63. Ilonstue nuddepennyana, MPUMEHEHHE €T0 B TPUOIMKEHHBIX BBIYHCICHUSIX.
64. IlpaBuna auddepeHurpoBaHus.

65. I'eomerpuueckuii cMbict nuddepeHimana.

66. ITpon3BoaHBIEC PA3TUYHBIX TTOPSIKOB.

67. IlepBooOpa3Hast pyHKIHS U €€ CBOWCTBA.

68. IloHATHE HEONPENEICHHOTO HHTETPAaJla U €r0 CBOICTRA.

69. 3ameHa nepeMeHHOI B HEOMpEAeIEHHOM UHTErpase.

70. MuTerpupoBaHue MO YacTsM JJIsl HEOIPEAEICHHOTO HHTETpaja.

dx

ax’ +bx+c
dx

J.\/ax2+bx+c.

73. WHterpansl BUga Iﬂdx.

ax’ +bx+c
74. Meron HeonpeaeneHHbIX KO3PPUIIMEHTOB.
75. TloHsATHE onpeeeHHOro MHTerpaa.
76. CBoiicTBa ONPEICIICHHOTO HHTETpaIa.
77. TeopeMa 0 CpeZiHEM JJIsl ONIPEIeICHHOI0 HHTEerpaa.
78. Teopema 00 MHTETpaJIe C MEPEMEHHBIM BEPXHUM TIPEICITIOM.
79. ®opmyna Herotona-JIeitOnuma.
80. 3ameHa mepeMeHHOM B OTIPECICHHOM HHTETrpajle.
81. MuTerpupoBaHue 10 YacTAM AJIs ONPEICIEHHOI0 HHTErpaa.
82. TIpuOimkeHHOE BBIYMCIICHHE OTPEICIIEHHOTO HHTErpaia (METO I IPSIMOYTOJIbHUKOB).
83. IIpubinxeHHOe BBIUMCIIEHHE ONPEAEICHHOr0 HHTerpaia (MeTo1 Tpaneuii).
84. IlpumeHenwue ornpeeeHHOro HHTErpana. [lmomans mIockon GUrypsl.
85. IloHsATHE YUCIIOBOTO psijla U €ro CBOMCTBA.
86. I'eomerpuueckas mporpeccus.
87. Heo0GXxoauMblii MpU3HAK CXOAUMOCTHU YUCIOBOTO PAJa.
88. Ilpu3Haku cpaBHEHUS YUCIIOBBIX PSJIOB.
89. I'apmoHmMuecKkuit psia.
90. JloctraTouHbIe MPU3HAKH CXOJUMOCTH YHCIIOBOTO PsIJIa.
91. 3nakouepenyrouuecs psabl. [Tpusnak JleitOnuma.
92. AOCOIIOTHO M YCIIOBHO CXOJIUMOCTb.
93. Hecob6ctBenHble nHTErpanbl. UHTErpaabHbIN NPU3HAK CXOTUMOCTH PSIJIOB.
94. Psnw @ypee.
95. Tlonsatue nudepeHaITbLHOr0 ypaBHEHUS TIEPBOTO MOPsAKa.
96. JluddepennuansHoe ypaBHEHHE C Pa3ICSIOMUMHUCS TIEPEMEHHBIMH.
97. Jluneitnsle nuddepeHnranbHble YpaBHEHUS IIEPBOTO MOPSAKA.
98. Omnopoansie nuddepeHnranTbHbIe YPaBHEHHS TIEPBOTO MOPSIIKA.
99. OnHopojaHble QYHKIIMHA U MX CBOMCTBA.
100.KommiekcHsle uucna.
101. Iucpepenumanbrbie ypaBHEHUsT BTOPOTO TOPSIIKA.
102.dyHKIIMY HECKONBKUX TIEPEeMEHHBIX. JIMHUHM YPOBHSI.
103.YactHble ¥ moyiHOE NpUpalieHne GyHKINN HECKOIBKIX MEPEMEHHBIX.

71. WuTerpainsl BUaa I

72. VuTerpainsl BUaa



104.YacTHbie IPOU3BOIHBIC IEPBOTO U BHICIIUX MOPSAKOB (PYHKIIMHA HECKOIBKUX MTEPEMEHHBIX.
['eomeTpuyeckuii CMbICI.

105. uddepennuan. [IpumeHeHune ero B MpUOIMKEHHBIX BEIYUCICHHSIX.

106.1Tpon3BoaHas O HAIIPABICHUIO.

107.3kcTpeMyMbl PYHKIIUH HECKOJIBKUX ITEPEMEHHBIX.

108.Co0biTus. City4aitHbie COOBITHS.

109.Knaccuueckoe onpezaeneHue BeposSTHOCTH. CTaTHCTUYECKOE OTPEIEICHNE BEPOSITHOCTH.

110.2nemeHTh KOMOMHATOPUKH.

111.Teopema crnoxeHus BEPOSTHOCTEH I COBMECTHBIX U HECOBMECTHBIX COOBITHH.

112.Teopema yMHOXKEHHUS BEPOSITHOCTEH JJIsl 3aBUCUMBIX M HE3aBUCHUMBIX COOBITHIA.

113.@opmyina MOIHOI BEpOATHOCTH.

114.®opmyna beiieca (popmyina runores).

115.TToBTopenue ucneitanuii. ®opmyna bepuymu.

116.1TpousBoasmas GyHKITHS.

117.JlokanbHas 1 uHTErpaibHas popmyna Myaspa - Jlamraca.

118.Cnyuaiinble BETUYUHBI: TUCKPETHBIE U HEMPEPHIBHEIE.

119.3akoH pacnpe/esieHrs BEPOSITHOCTEH TUCKPETHON CITyIaliHOM BEIIMIMHBI.

120.buHOMUHATBEHOE pacIIpeiCIICHHE.

121.Pacnpenenenue Ilyaccona.

122 . HopmanbHoe pacnpeiefieHue, ero MaTeMaTH4eCcKoe OKUaHue U JUCTIEPCHs.

123. XapakTepuCTHKN CUCTEMBI CITyYallHbIX BEIMYHH. Perpeccust.

124.3aBucumbie U HE3aBUCUMBIE CITYYaiHbIC BEJIUYUHBI.

125.T'enepanbHas 1 BHIOOPOYHAsI COBOKYITHOCTH.

126.Cratuctudeckue OleHKH TapaMeTpOB pacipeeeHusl.

127.Toueunble ONEHKH JUTsI CPEHEH U JUCIICPCUH TeHEPaTbHOW COBOKYITHOCTH.

128.NnTepBanbHbIe OLEHKU AJIsl CPEIHEN U TUCTIEPCUN HOPMAIBHOTO PacIpeieTICHHs] COBOKYII-
HOCTH.

129. loBeputenbHblit HHTEpBal. JloBepuTEbHAS BEPOSITHOCTD.

130.Kpurepuii cornacust [Tupcona.

131.I'paduueckuii cnocod 00pabOTKH IKCHIEPUMEHTANBHBIX TaHHBIX.

132.Criocob cpemaux B 00pab0TKe IKCIIEPUMEHTAILHBIX JIAHHBIX.

133.MeTo1 HaMMEHBIINUX KBAJPATOB B 00PaOOTKE IKCTIEPUMEHTAIBHBIX JTaHHBIX.

5.3. CamocTosiTe1bHasA padoTa 00y4yaroerocs
Tembl 1J151 CAMOCTOATEJIBLHOTO0 U3YUYECHH S
Tema 1.1. JlekapToBBI KOOPAMHATHI HA MIPSIMOM, HA INIOCKOCTU U B IPOCTPAHCTBE. PaccTosiHue
MEXy IByMsl ToukaMu. JleseHre oTpe3Kka B JaHHOM OTHOIIeHUH. [1osipHble KOOpIUHATHI.
Tema 1.2. YpaBHeHue npsMoi, NpoxXoasIIeil uepes 1Be JaHHbIE TOUKU. Y paBHEHUE NIPSIMOM B OT-
pe3Kax.
Tema 1.3. Hccnenosanue Gpopmel ammunca. MccenenoBanue ¢popmsl runep6ossl. Mecnenoanue
dbopmbI TapaboJIbI.
Tema 1.4. Jluneiinsle onepauuu HaJ BekTopaMu. basuc. Paznoxenue Bektopa o 6asucy. Jluneu-
Hasi 3aBUCHMOCTb BeKTOpoB. [Ipoekins BekTopa Ha OCh U €€ CBOMCTBA.
Tema 1.5. 3agaun Ha nmapajienbHblEe WIN NEPIEHIUKYIISIPHBIE IUIOCKOCTH, HA YTOJl MEXKY IBYMS
IUIOCKOCTSIMU — CBEJICHHE K UCIIOJIb30BAHUIO COOTBETCTBYIOILINX YCIOBHI JIJIs1 BEKTOPOB HOPMAJIH.
Tema 1.6. 3agaun Ha MIOCKOCTH U MPSIMYIO B IPOCTPAHCTBE — CBEAECHUE K UCIIOJIB30BAHUIO COOT-
BETCTBYIOIIMX YCIOBUM U1l BEKTOPOB HOPMAJIU M HAIIPABJISIOMINUX BEKTOPOB.
Tema2.1l. Beruncnenue onpenenureneii. CBoiCTBa ONpeaeIUTENEH.
Tema2.2. MeToasl pelieHusl CUCTEM JIMHEHHBIX YpaBHEHUN. ['eoMeTpruueckas UHTeprnpeTaus pe-
LICHUS CUCTEM JIMHEMHBIX YPaBHCHUM.
Tema2.3. Matpuiisl 1 onepanuu Hax HUMHA. OOpaTHas MaTpHIia.
Tema 3.1. Apudmernueckue omnepanuu HaJx HeNpepbIBHBIMU (yHKIMAMHU. [loHsTHE OOpaTHOM
¢dbyakuun. MoHoTOHHBIE (QyHKIIMU. MOHOTOHHBIE (DYHKIMH, UMeIme oOpaTHyo. I[IpenenbHbie
3HaveHust GyHkuuit Sinx/X mpu X—0 u (1+1/X) mpu X—oo.



Tema 3.2. IlpousBonnas pynkuuu.l'eoMeTpuueckuii 1 MEXaHMYECKUN CMBICI. YpaBHEHUE Kaca-
TeIbHOW W HOpManu KpuBOM. [Ipon3BOAHBIE OCHOBHBIX 3JIeMEHTapHbIX (QyHkuuid. [IpousBomnas
CYMMBI, IIpou3BeeHus, yacTHOro. [Ipon3Boanas cinoxxnoit ¢pynkuuu. IIpousBoaHbIe BRICIIUX I10-
PSAKOB.

Tema 3.3. ®opmyna Teitnopa A MHOTOWIEHA | JJs NPOU3BOIBHON (DyHKIMU. OCTaTOUHBINA YiIeH
B ¢opme Jlarpanxa u Ileano. Craunonapueie Touku ¢yHkiuu. [lepBoe U BTOpoe 10CTaTOYHOE
ycroBue 3kcTpemyma. Teopema 006 skctpemyme GyHKINH, He auddepeHupyemMoii B JaHHOW TOY-
Ke. Beimykiocts, BOorHyTocTh rpaduka @ynkuuu. OOmas cxema ucciieoBaHus (QYHKIUU U T0-
cTpoeHus ee rpaduka. Haxoxnenne HanOoIbIIero 1 HAMMEHBINET0 3HAYSHUH (PYHKIIMIA Ha CerMEH-
Te.

Tema 3.4. Heonpenenennsiii uaTerpai. PasnokeHrne mpaBUIBLHOW PallMOHAIBHON IpoOM HA TIpo-
creiimue. THTErpupoBaHue pallMOHATILHBIX JIPOOEH.

Tema 3.5. OnpenenenHblil UHTErpai.3aMeHa NepeMeHHON U UHTETPUPOBAHUE 110 YaCTSIM JJIsl OIIpe-
NIEJIEHHOT0 UHTerpana. ['eoMeTprueckre MpUiIoKeHUs OMpPeIeIEeHHOT0 HHTerpaia.

Tema 3.6. O0biKkHOBEeHHBIE U] PepeHInaNbHbIC YPaBHEHHS.

Huddepennnanbabie ypaBHEHUS AOMYCKAIONINE TOHIKEHNE TOPSIKA.

Tema 3.7. I'apmonnueckuii psa. Teopemsl cpaBHenus. [lpusnaku Hanam6epa n Komu. MuTerpais-
Helil pu3Hak Komm-Makiopena. 3HakonepeMeHHbIe psifibl. AOCONIOTHO M YCIOBHO CXOSIIIUECS
psansl. 3Hakouepenyroumecs psabl. [Ipusnak JleitOuuna.

Tema 3.8. luddepenunpoBanne HesBHbIX PYHKIUNA. Y paBHEHHE KacaTEIbHON TUIOCKOCTH HOPMaJu
K noBepxHocTH. [IponsBogHas (GyHKIMM 1O HampaBieHHIO. | pagueHT (QyHKIMH U €ro CBOICTBA.
[TonsiTre 0 MaKCUMyMe U MUHUMYME.

Tema 3.9. @yHKIIMS KOMIUIEKCHOTO IepeMeHHoro. [lokazarenbHas (hoopMa KOMIUIEKCHOTO YHCTIA.
Tema 4.1. UcnonszoBanue TeopeMbl baiieca B BBIYMCIEHUN BEPOSATHOCTU COOBITHSL.

Tewma 4.2. Cnyuaiinbie BenuuuHbl. Pacnipenenenue ["aycca.

Tema 4.3. Cratuctuueckre METO/Ibl. 3a7aul Ha PErpPeCCUOHHBIN aHaAIN3.

3aganus 1151 KOHCIEKTUPOBAHUS
1. Pemenue cucteMbl JTMHEWHBIX ypaBHeHHM Metonamu: Kpamepa, Octporpaackoro-I'aycca, 00-
patHOii MaTpuisl.(Bbicinas MaTemaTuka Ui SKOHOMHCTOB: YY€OHHUK IJIsl CTYACHTOB BY30B, 00Yy-
yaromuxcs 1o skoHoMmuyeckuM crneunanbHocTsM/ H.I. Kpemep [u ap.].M.: FOHUTU-JTAHA,
2015.http://www.iprbookshop.ru/52071. Koncnekrt riaBsl «JIuHeiiHas anredopay).
2. Beruncnenue UHTErpaia METoJJOM HHTErpUpOBaHKe 1Mo yacTsM. (Beicimas MatemaTtnka st 9KO-

HOMHCTOB: YYEOHHK JUIS CTYJICHTOB BY30B, OOYYAIONIMXCS MO 3KOHOMHUYECKHM CIICIIUATLHOCTSIM/
H.III. Kpemep [u ap.].M.: TOHUTU-JAHA, 2015.http://www.iprbookshop.ru/52071. Koncmnekt
riaBel «IHTErpasbHOE UCUUCIIEHHEN).

3. Cxema uccienoBanus QyHKIUH OJHOW MEPEeMEHHOM U mocTpoeHue rpaduka ¢pyHkiun. (Boiciast
MaTeMaTHKa JJisi SKOHOMHCTOB: Y4eOHUK JIJIsl CTYJI€HTOB BY30B, 00YyJarOMINXCs 110 YKOHOMUYECKUM
CHEINALHOCTSIM/ H.II. Kpemep 1 ap.].M.: IOHUTHU-JAHA,
2015.http://www.iprbookshop.ru/52071. Koucnekr rinassl «/uddepennuanbHoe nCUuCIeHUE»).

4. PemieHre OJAHOPOJAHBIX U HEOAHOPOAHBIX AU(QepeHIInaNbHbIX YpaBHEHUH BTOPOTO MOpPSIKa C
NOCTOSTHHBIMU KOd(duimenTamu. (Briciias MaTemMaTHKa A1l SKOHOMUCTOB: YU4EOHUK JUIS CTYJICH-

TOB BY30B, 00y4aromuxcs mo 3xkoHomudeckum cnernuaibaoctsv/ H.II. Kpemep [u ap.].M.: FOHU-
TU-IAHA, 2015.http://www.iprbookshop.ru/52071Koncniexkt rnassl «JIuddepennnansubie ypas-
HCHU).

5. Hcnonb30BaHNe pa3nokeHUs: CTENEHHOro psana no ¢gopmyne Teinopa mis npuOIMKEHHBIX BbI-
ypcieHnid. (Bpicimas MaremaTuka il SKOHOMUCTOB: YYEOHHK JJIsl CTYJICHTOB BY30B, O0YYaIOIINX-
ci mo »KkoHomuueckuMm crneuuanbHocTaM/ H.II. Kpemep [u  nap.].M.: IOHUTU-JJTAHA,
2015.http://www.iprbookshop.ru/52071. Koncmnekr riaBbl «CTEICHHBIC PSIIBI»).

IIpakTHyeckue 3agaHust I CAMOKOHTPOJIS
Bapuanr 1
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1. JInst curHanm3anuu o0 aBapuu YCTaHOBJICHBI BA HE3aBHCHMO PabOTAIOMIMX JaTduka. Bepost-
HOCTb TOTO, UTO MPHU aBapuH JAaT4uK cpaboTaet, paBHa 0,95 misg nepBoro aaruuka u 0,9 ayis BTopo-
ro. HaiiTu BEpOSITHOCTB TOTO, 4UTO MPHU aBapuu cpaboTaeT TOJbKO OJIMH JATYHK.

2. JIBa cTpelika CTPENsoT M0 MULICHH. BeposSTHOCTh MonajaHus B MUIICHb IIPU OJHOM BBICTpEIE

JU1st iepBoro crpesika pasHa 0,7, a ana Broporo — 0,8. HaliTu BeposSITHOCTH TOTO, YTO IIPHU OJTHOM

3aJIe B MUILIEHB TOMAJaeT TOJIBKO OJIMH U3 CTPEIKOB.

3. BeposATHOCTb OIHOTO MONAJAaHMsI B LIENb IPU OJHOM 3alIle U3 AByX opyauil pasHa 0,38. Haiitu

BEPOATHOCTH MOPAXKEHUS LETH MIPU OJHOM BBICTpEsie MEPBbIM U3 OPYIHil, €CIIM U3BECTHO, YTO JJIS

BTOPOT'0 OPY/JUs 3Ta BEPOATHOCTH paBHa (,8.

4. V3 maptum u3genuil ToBapoBel OTOMpAeT M3AENus BBICHIETO cOpTa. BeposTHOCTH TOro, 4To

Hay/ayy B3SITOE U3JIETUE OKAXETCs BBICIIEro copTa, paBHa 0,8. HATH BEPOATHOCTH TOTO, UYTO U3

TpeX MPOBEPEHHBIX U3/IEIHI TOJBKO J1BA U3EUs BBICILIETO COpTa.

5. YCTpOMCTBO COAEPKUT JBA HE3aBUCUMO palbOTArONIUX dJeMeHTa. BeposTHOCTH OTKa3a 3JIeMEH-

TOB cooTBeTcTBEHHO paBHbl 0,05 u 0,08. HailTu BEpOATHOCTH OTKa3a yCTPOMCTBA, €CIH ISl 3TOrO

JIOCTaTOYHO, YTOOBI OTKA3aJl XOTsI ObI OJIMH JJICMECHT.

6. BeposTHOCTH XOTS OBI OJJHOTO TIOTIAAHKS B LIE€JIb MPH YEThIpeX BhIcTpeniax paBHa 0,9984. Haiitu

BEPOSITHOCTH TOTA/IaHUS B 1I€JIb IIPU OJTHOM BBICTpEJIE.

7. B nepBoii ypHe conepxkutcs 10 mapoB, u3 HuX 8 6enbix; BO BTOpoi ypHe 20 mapoB, u3 Hux 4

Oenbix. M3 kaxxmoil ypHBI Hayaady M3BJICKIM MO OAHOMY IIapy, a 3aTéM M3 3THUX JBYX IIapOB

HayJauy B3ST OAMH map. HailTu BEpOSITHOCTB TOTO, UTO B3AT OEIbIi Iap.

8. U3 Tpex opyauil mpou3BeseH 3alm 1o 1enu. BeposTHOCTh nmonaganus B LEb IS IEPBOTO Opy-

nus paBHa 0,8, ais Broporo — 0,85, mist Tpetbero — 0,9. HaiiTu BEpOATHOCTH CIEAYIOMINX COOBITHIA:

a) TpH MOTa/IaHusl B 11eJIb; 0) JABa MOMAJAaHMs; B) OHO MOIA/IaHKe; T) HA OAHOTO TOMaaHusl; 1) XO-

Ts1 OBl OJTHO TONIAIAHHUE.

9. B smmke umeetcs 15 geraneii, cpemu kotopbix 10 okpamreHHbIX. COOPIIMK HAygaqy H3BICKACT
Tpu naeranu. HailTu BEpOSTHOCTH TOTO, UYTO W3BJICUYECHHBIC JETANM OKAXYTCAd OKpPAUICHHBIMHU.
0,2637

10. B smuke 100 meraneit, u3 Hux 10 OpakoBaHHbIX. Haymauy M3BIEUEHBI YETHIpPE JIE€TANH.
Haiit BEposSTHOCTH TOTO, YTO CpPEeIM U3BICUCHHBIX JIETaNIel: a) HET OpaKOBaHHBIX; 0) HET roj-
HbIX. A)0,6516; 6) 0,0001.

11. B rpynne 12 cTyaeHTOB, cpeau KOTOpbIX 8 OTiAMYHUKOB. [1o crucky Haynady otoOpaHsl 9
CTyAeHTOB. HailTu BepOosSTHOCTB TOT0, UTO Cpe/ld OTOOPAHHBIX CTYJEHTOB MATh OTAMYHUKOB. 0,2545
12. B KopoOKe msATh OJMHAKOBBIX M3JEJHA, IPHYEM TPU M3 HUX OKpamieHbl. Haynauy u3Bieue-

HbI Ba u3aenus. HallTu BeposATHOCTh TOTO, YTO CPEeNU JABYX M3BJICUEHHBIX M3/IEIMN OKaXYyTCS: a)
OJIHO OKpAIlIEHHOE U3Jienne; 0) 1Ba OKpAIIEHHBIX U3ENINS; B) XOTs Obl OJTHO OKpAIIEHHOE U3JIENHE.
A) 0,6; b) 0,3; B) 0.9.

13. Cpenu 100 noTepelHbIX OUIIETOB €CTh 5 BBIMTPHIIHBIX. HaliTH BeposTHOCTH TOrO, YTO 2
Hay/Ja4yy BbIOpaHHBIE OKa)KyTCsl BRIMTPhIIIHBIMU. 0,002
14. B smuke 10 neraneit, cpenu KOTOPBIX IIECTh OKpameHHbIX. COOPIIMK HayAauy U3BJIEKAET

yeTbIpe AeTanu. HailTu BEposSTHOCTE TOTO, UTO BCE U3BJICUEHHBIE JETAIN OKAXKYTCSl OKPALIEHHBIMHU.
0,0714

15. B maptum 10% nHecrannmaptHbeix netaneil. Haynauy oroOpansl ueTsipe aeranu. Hammcath
OMHOMUHAJIbHBINA 3aKOH paclpesiesieHuss TUCKPETHOW CiaydalHONW BETMYMHBI X — 4YKClia HECTaH-
JApTHBIX JeTalell cpelu 4YeTblpeX OTOOPAHHBIX U MOCTPOUTH MHOTOYTOJBHUK IOJIYYEHHOT'O pac-
npenenenns. 0 - 0,6561; 1 — 0,2916; 2 — 0,2486; 3 — 0,0036; 4 — 0,0001

16. B maprtum u3 10 neraneit umeercsa 8 cranpaptueix. Haygauy oroOpansl n1Be netanu. Cocra-
BUTh 3aKOH pacCIpeleICHHs] Yncia CTaHIapTHBIX JeTaield cpenu otoOpanubix. 0 — 0,0222; 1 —
0,3556; 2 - 0,6222.

17. CraHok-aBTOMAT IITAMITyeT JAETaJU. BEposITHOCTH TOro, 4TO M3rOTOBJIEHHAs JETajlb OKa-
xercst OpakoBaHHOH, paBHa 0,01. Haiitu BeposiTHOCTB TOTO, uTO cpeau 200 geraneil OKakeTcst poB-
HO 4deTbIpe OpakoBaHHBIX. 0,0902

18. U3 xononsl B 36 kapt Hayran 6epyT 4 kapThl. KakoBa BepOSATHOCTH TOTO, YTO BCE BHIHYTHIC
KapThl OyayT omgHou Mactu? 0,86



19.  KOnoma, nocrymarouuii B BY3, nomxen npoittu 4 ucnbiTanusa. BeposTHOCTh yCIIEIIHOTO
BBIIIOJIHEHUS UM 3aaHuii: 1-ro ucrsitagus - 0.9; 2-ro - 0.95; 3-ro - 0.8; 4-ro - 0.85. Kaxo-
Ba BEPOSATHOCTH TOT'0, YTO IOHOIIIA C YCIIEXOM IIPOUJET HE MeHee 2-X ucnbitTanuii? 0,9942
20. CryaenT Beryunn u3 60 s3x3amMeHaIimoHHBIX BoripocoB 40. B 6unere 4 Bonpoca. Haiitu Bepo-
ATHOCTh TOTO, YTO €My MOMAaAETCs OWIIET, B KOTOPOM OH 3HAeT OOJblIe MOJOBHUHBI BOIIPOCOB.
0,5926
21. B rpynne u3 10 cTyaeHTOB, MPHUIIEANINX HA 3K3aMEH 3 MOJTOTOBJICHHBIX OTIUYHO, 4 - XO-
poiro, 2 - TpoeuHHKa, 1 - 1BoeYHUK. B sx3aMeHanmoHHbIX Omierax umeercs 20 BompocoB. OTiny-
HO TOJTOTOBJIEHHBIM CTYIE€HT MOXKET OTBETUTH Ha Bce 20 BOIIPOCOB, XOPOUIO MOATOTOBIEHHBIN -
Ha 16, mocpeacTBeHHO - Ha 10, mmoxo - Ha 5. BbI3BaHHBIN Hayraja CTyA€HT OTBETHI Ha 3 MPOU3-
BOJIBHO 3aJJaHHbIX Bolpoca. HaliTu BepoATHOCTH TOT0, YTO ATOT CTYAEHT OTiInYHUK. 0,5787
Bapuaunr 2
1. dns curHanm3anuu o0 aBapuy YCTaHOBIICHBI /B HE3aBHCHMO Pa0OTAaIOMMX JaTdyuka. Beposr-
HOCTb TOT'0, YTO [P aBapHM JaTYUK cpadboraet, paBHa 0,75 s nepsoro natuuka u 0,7 ais BTOpo-
ro. HaiiTu BeposiTHOCTB TOTO, UTO MpU aBapuH cpabOTAET TOJIBKO OJIMH AATUHK.
2. JIBa cTpelika CTpENsoT 10 MULIEHU. BEpoATHOCTD NonajaHus B MUIIEHb IIPU OJHOM BBICTpPEIIE
JUIsl epBoro crpenka pasHa 0,75, a st Broporo — 0,6. HaliTu BeposSITHOCTB TOTO, UTO MPU OJHOM
3aJII€ B MMILEHb IIONAJAacT TOJIBKO OAMH U3 CTPEIIKOB.
3. BeposATHOCTH O/IHOTO MONAJaHMsI B LEJIb IPU OJHOM 3alIle U3 AByX opyauil paBHa 0,46. Haiitu
BEPOATHOCTb MOPAXKEHUS LIEIHU IIPU OJHOM BBICTPEJIEC NEPBBIM U3 OPYIU, €CIIM U3BECTHO, YTO IS
BTOPOT'0 OPY/Us 3Ta BEPOATHOCTH paBHa 0,65.
4. V3 nmaptuu u3AeiAuii ToBapoBel OTOMpaeT M3ZENIus BBICLIEr0o copTa. BeposTHOCTH TOro, uTo
HayJauy B35TO€ M3/EJUE OKaKETCs BBICIIEr0 copTa, paBHa (0,9. HaillTM BEpOSATHOCTh TOTO, YTO U3
TpPEX IIPOBEPEHHBIX U3/IEIHMI TOJIBKO JBA U3EINS BBICILETO COPTA.
5. YCTpOMCTBO COAEPKUT JBA HE3aBUCUMO Pa0OTAIONIUX dJIEMEHTa. BeposTHOCTH OTKa3a 3jeMeH-
TOB co0oTBeTCTBEHHO paBHbI 0,02 u 0,08. HaliTu BEpOSITHOCTH OTKa3a yCTpOMCTBA, €CIN AJIS 3TOrO
JIOCTATOYHO, YTOOBI OTKa3aj XOTs ObI OJUH DJIEMEHT.
6. BeposTHOCTB XOTs OBl OJTHOTO MOMAJaHUs B L1€Jb MPH YeThIpeX BhIcTpenax paBHa 0,9584. Haiitu
BEPOSATHOCTb MONAJAAHUS B LIEJIb IPU OJJTHOM BBICTpEJIE.
7. B nepBoii ypHe conepxkutcsa 12 mapoB, U3 Hux 4 Genbix; Bo BTopol ypHe 20 mapoB, U3 HUX 3
Oenbix. U3 kaxaol ypHBI HayJauy HM3BJIEKIU IO OJHOMY LIapy, a 3aTe€éM W3 3TUX JBYX LIapOB
HayJauy B3sT oJuH map. HaliTu BEposITHOCTh TOTO, YTO B3AT O€JbIi map.
8. U3 Tpex opyauil mpousBeseH 3l 1o 1end. BeposTHOCTh monaganus B LIEb JUIsl IEPBOTO OpY-
musi paBHa 0,7, ans BToporo — 0,85, mist Tpetbero — 0,93. HaliTu BeposSTHOCTH CIEAYIOUIUX COOBI-
TUH: a) TpU MOMNAaJaHUs B 1ieib; 0) JABa MOMaJaHus; B) OJHO MONAJaHKE; T) HU OJHOTO MOMNaaHus;
1) XOTs ObI O/IHO TOTIaJJaHHE.
9. B smuke umeercs 25 meraneit, cpean KoTopsix 13 okpamreHHbIX. COOPIIMK Hayqady U3BJICKAET
TpH JeTanu. HailTu BEpOSITHOCTB TOTO, UTO U3BJIEUEHHBIE AETAIN OKaXKyTCsl OKpalleHHbIMU. 0,1243
10. B smmke 130 geraneil, u3 Hux 25 O6pakoBanHbIx. Haynauy u3Bnedens! uyetsipe neranu. Haittu
BEPOSTHOCTh TOTO, YTO CPEIH W3BJICUEHHBIX JeTajel: a) HeT OpakoBaHHBIX; 0) HET TOAHBIX. A)
0,4208; 6) 0,0011
11. B rpynme 14 cTyneHTOB, cpeau KOTOpPBIX 8§ oTIMYHMKOB. [1o criucky Haynady oToOpaHsl 6 cTy-
neHToB. HaliTh BEposSTHOCTB TOTO, YTO Cpel OTOOPAHHBIX CTYJIEHTOB MATh OTIIMYHUKOB. 0,1119
12. B xopoOke BoceMb OJJMHAKOBBIX U3/IENH, IPUYEM TPU U3 HUX OKpalleHbl. Haynauy u3BiedeHbl
nBa uznenus. Halitu BEpOSITHOCTB TOTO, YTO CPENIU ABYX M3BJICUEHHBIX U3JEIUNA OKaXYyTCA: a) OJTHO
OKpallleHHOe u3jienue; 0) Ba OKPAIICHHBIX U3EIHs; B) XOTS Obl OHO OKpallleHHOe u3zenue. A)
0,5357,6) 0,1071; B) 0,6428.
13. Cpenu 300 norepeitHbIx OmineToB ecTh 12 BBIMIPHILHBIX. HalTH BEpOSTHOCTH TOTO, YTO 2
Hay/ady BeIOpaHHbIE OKaKyTcs BRIMTPBIHBIMEU. 0,0015
14. B smuke 14 neraneii, cpeau KOTOPHIX NATh OKpameHHbIX. COOpIIMK Hayqady M3BJIECKAET JBE
neranu. HailTu BeposSITHOCTh TOTO, UTO BCE U3BJICUCHHBIE IETAIM OKaXyTCsl OKpameHHbMu. 0,1099
15. B maptun 30% HectanaapTHbIX feraneil. Haynauy otoOpansl uetsipe aeranu. Hanmcats 6uno-
MHUHAJIBHBIN 3aKOH paclpeaesIeHUs] JUCKPETHOM CIydalHOW BEJIMYMHBI X — YKCIIa HECTAaHAAPTHBIX



JeTajnei cpenu 4eTblpex OTOOPAHHBIX U MOCTPOUTh MHOTOYTOJBHHUK MOJTYYEHHOTO pacripeieIeHuUsI.

0-0,2401; 1 -0,4116; 2 — 0,2646; 3 — 0,0756; 4 — 0,0081.

16. B maptuu u3 17 neraneii umeercs 8 crannaptHeix. Haynauy orobpansl ase netanu. CocTaBUThH

3aKOH pacmpe/eeHUs Yhucia CTaHAapTHBRIX aeTaiel cpeau otroopannsix. 0 -0,2647; 1 — 0,5294; 2 —

0,2059

17. CtaHok-aBTOMAT LITAMIYeT JAeTaiu. BeposSTHOCTh TOro, YTO M3rOTOBJIEHHAS JETAlb 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 Hayraja OepeMm 1o kapTe. KakoBa BEpOSITHOCTH TOTO, YTO MPHU 3TOM

BBIHEM XOTs ObI ojtHOTO Ty3a? 0,2099

19. FOnoma, nocrynatouwmii B BY3, nomxen npoiitu 4 ucnsitanus. BeposTHOCTh yCIEIIHOTO BbI-

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

BEPOSITHOCTH TOTO, YTO FOHOIIIA C ycrieXoM mpoiinet He 6onee 1 ucnbrranusa? 0,0083

20. Cryaent Beryunn u3 80 sx3aMeHaIMOHHBIX BorpocoB 50. B 6unete 4 Bonpoca. Haiitu Bepost-

HOCTh TOT'0, YTO €My MonajaeTcs OuIeT, B KOTOPOM OH 3HaeT He MeHbIe 2 Bonpocos. 0,8543

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

pomio, 2 - TpOeYHHKa, 3 - MBOCYHHKA. B sKk3aMeHanmoHHBIX Omierax mmeercs 20 BompocoB. OT-

JIMYHO MOATOTOBJICHHBIN CTYJEHT MOXKET OTBETUTh Ha Bce 2(0) BOIIPOCOB, XOPOIIO MOArOTOBICHHBIN

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

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

1. JInst curHanu3anuu o0 aBapuu YCTaHOBJICHBI JBa HE3aBHUCHMO paboTaromMXx JaTduka. Bepost-

HOCTh TOTO, YTO TIPH aBapHUH JATYUK cpadbotaeT, paBHa 0,86 mis mepBoro garuuka u 0,93 mist BTO-

poro. HaiiTi BeposiTHOCTB TOTO, YTO MpU aBapuu cpaboTaeT TOJIbKO OJIUH JATYHK.

2. JIBa cTpelnika CTpENsoT 0 MULIEHU. BeposSTHOCTh MonajaHus B MUIIEHb IPU OJHOM BBICTpPEJIE

Juis iepBoro crpeinka pasHa 0,95, a nis Broporo — 0,84. Haiitu BEpOATHOCTE TOTO, YTO IIPU OJJTHOM

3aJilie B MUILIEHD MOMA1aeT TOJIbKO OJMH U3 CTPEIIKOB.

3. BeposATHOCTb OHOTO MONAAAaHMs B LENb IPU OJHOM 3aJIle U3 ABYX opyaui paBHa 0,48. Haiitu

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

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

4. 13 maptum uznenuil ToBapoBel OTOMpaeT M3AENus BBICHIETO0 copTa. BeposTHOCTH TOro, 4To

HayJady B3ATOE M3/EIUE OKAXKETCs BBICIIET0 copTa, paBHa 0,96. HATH BEPOATHOCTH TOTO, YTO U3

TpPeX MPOBEPEHHBIX U3/IETHI TOJIBKO J1BA U3/EUs BBICILIETO COpTa.

5. YeTpolcTBO COAEPXKUT J1Ba HE3aBHCUMO palbOTaIOLIMX 3JeMeHTa. BeposTHOCTH OTKa3a 3JeMeH-

TOB cooTBeTcTBeHHO paBHbl 0,15 u 0,18. HailTu BEepoSATHOCTH OTKa3a yCTPONCTBA, €CIIH JIJISl 3TOTO

JIOCTaTOYHO, YTOOBI OTKAa3aJl XOTs Obl OJIUH JIEMEHT.

6. BeposiTHOCTB XOTS OBl O/IHOTO TOMA/IaHuUs B LIEJIb IPU YEThIpeX BhICTpenax paBHa 0,8984. Haiitu

BEPOATHOCTH MMONAJAAHNS B LIENb IIPU OJJTHOM BBICTpEJIE.

7. B nepBoii ypHe conepxkutcs 12 mapoB, u3 HuX 8 Oenbix; BO BTOpoi ypHe 20 mapoB, U3 HUX 2

Oenbix. M3 KaxI0# ypHBI Haynady HM3BJICKJIM O OJHOMY MIapy, a 3aTe€M W3 3TUX JBYX IIapoOB

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

8. Y3 Tpex opyauil MpoU3BENEH 3l 1O 1en. BeposaTHOCTh nmonagaHus B LIEIb IS IEPBOTO Opy-

nus pasHa 0,84, nis BToporo — 0,87, nist tperbero — 0,92. HaiiTi BEpOsSTHOCTH CIEAYIONMIUX COOBI-

TUI: a) TPU MONaJaHus B 11eJb; 0) JABa MOMNaJaHus; B) OAHO IONAJaHKe; T) HU OJHOTO MOMA aHus;

1) XOTs1 OBI OHO TIOTIAIaHUE.

9. B smuke umeercs 19 neraneid, cpeau kotopbix 11 okpamennbsix. COOpIIMK Hayaauy U3BIIe-

KaeT TpH jAeTanu. HailTu BeposSTHOCTh TOTO, YTO M3BJICUCHHBIE JETAN OKAXYTCS OKpAIIEHHBIMH.

0,1703

10. B smuke 140 neraneit, 3 Hux 24 OpakoBaHHBIX. Haymady W3BJICUEHBI YETHIpE ETAJH.

Haiitu BeposATHOCTH TOTO, YTO CPEH M3BJICUCHHBIX JETAJICH: a) HET OpaKOBAHHBIX; 0) HET TOHBIX.

A) 0,4671; 6) 0,0007

11. B rpynne 12 cTyaeHTOB, cpeau KOTOPBIX 8 OTIMYHUKOB. [lo criMcky Haynmady oTOOpaHbI 5

CTyNIeHTOB. HaliTh BEpOSTHOCTh TOTO, YTO CPEIU OTOOPAHHBIX CTYJAEHTOB MATh OTIMUYHUKOB. 0,0707



12. B xopoOke nmaTh OAMHAKOBBIX M3JENINH, IPUYEM JIBa U3 HUX OKpaiueHbl. Haynauy u3Bieue-
Hbl 1Ba u3aenus. HaliTu BeposATHOCTh TOTO, YTO CPEAM ABYX M3BJICUYEHHBIX U3JIEIUN OKAXKYTCS: a)
OJIHO OKpAIlICHHOE u3zeine; 0) ABa OKpPAIEHHbBIX M3/ENHUs; B) XOTS Obl OIHO OKpAIIEHHOE U3/IEITHE.
A) 0,60; 6) 0,10; B) 0,70

13. Cpenu 150 notepeifHbIX OMIIETOB €CTh 5 BBHIMTPBHINIHBIX. HallTH BEpOSATHOCTH TOrO, 4TO 4
Hay/ady BeIOpaHHbIE OKaXyTcs BRIUTphIHbIMEU. 0,0000002
14. B smuke 55 neranelt, cpeay KOTOPBIX MIECTh OKpalieHHbIX. COOPIIMK Haynady W3BJICKACT

yeTbipe fetanu. HallTu BeposTHOCTh TOTO, YTO BCE U3BJICUECHHBIE I€TAIH OKaXYTCs OKpAIllEHHBIMH.
0,000044

15. B maptuu 20% HecranmapTHbIX jaeraieil. Haynady otoOpanbl yeThipe neranu. Hamucartb
OMHOMUHAJIbHBIN 3aKOH pacHpelesieHuss TUCKPETHOM CiaydaliHOM BEIWYMHBI X — 4YKCIIa HECTaH-
JMApTHBIX JeTajeil cpeau 4YeThipeX OTOOpPaHHBIX M MOCTPOUTH MHOTOYTOJBHUK MOJYYEHHOTO pac-
npenenenus. 0- 0,4096; 1 —0,4096; 2 — 0,1536; 3 — 0,0256; 4 — 0,0016.

16. B maptuu u3 10 meraneit umeercs 6 crannaptHeix. Haynauy orobpansl aBe geranu. Cocra-
BUTh 3aKOH pAacCIpe/e/iCHUs] Yucia CTaHAAPTHBIX jaeranei cpemu ortoOpanHbix. 0- 0,3333; 1 —
0,5333; 2-0,1333.

17. CraHOK-aBTOMAaT LITaMITyeT JeTajld. BeposATHOCTh TOrO, YTO M3rOTOBJIEHHAs AETajb OKa-
)eTcst OpakoBaHHOM, paBHa 0,06. HaliTu BeposTHOCTH TOT0, uTO cpeau 200 meraneit okaxeTcs: poB-
HO 4eThIpe OpakoBaHHBIX. 0,0045

18. W3 xonmonw! B 36 kapT Hayrag 6epyt 4 kapTol. KakoBa BEpOSITHOCTh TOTO, YTO BCE BHIHYTHIC
KapThl OyayT pasHoit mactu? 0,1114
19. IOnoma, nocrynatromuii B BY3, nomken npoiitu 4 ucnbiTaHusi. BepoaTHOCTh ycnemHoro

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

20. Cryaent Beryunn u3 80 sx3ameHaImoHHBIX BorpocoB 60. B 6umere 4 Borpoca. Haiitu Bepo-
ATHOCTB TOTO, YTO €My IoNaJieTcst OMIeT, B KOTOPOM OH 3HaeT He 6oJbiie 2-X Bonpocos. 0,2589
21. B rpynmne u3 20 cTyIeHTOB, MPHUIIEANINX HA SK3aMEH, 8§ TIOJrOTOBJICHHBIX OTIUYHO, 6 - XO-

pouio, 4 - TpoeuHuka, 2 - 1BOeYHHKA. B sk3ameHannoHHbIX Omiierax mmeercs 20 BompocoB. OT-
JIMYHO MOJTOTOBJIEHHBIN CTYJEHT MOKET OTBETUTh Ha Bce 2(0) BOIIPOCOB, XOPOIIO MOJArOTOBIIEHHBIN
- Ha 16, mocpencTBeHHO - Ha 10, Ioxo - Ha 5. BeI3BaHHBIN HAayraJ CTyAE€HT OTBETHI Ha 3 IIPOMU3-
BOJIBHO 3aJlaHHbIX Bompoca. HaliTu BepoATHOCTh TOTO, YTO 3TOT CTYAEHT oTinyHuK. 0,7026
Bapuant 4

1. Jns curHanmzanuu o0 aBapuM YCTaHOBJICHBI JIBa HE3aBUCHUMO paboTaromux aaTtuvka. Be-
POSITHOCTBH TOTO, YTO IPU aBapuu JaT4yukK cpabotaet, paBHa 0,75 mis nepsoro natuuka u 0,9 s
BTOporo. Haiitu BepoATHOCTH TOT0, YTO MIPHU aBApUHU CPAOOTAET TOJIBKO OANH JaTUHK.
2. JIBa cTpeinika CTpENsoT 0 MULIEHU. BeposATHOCTh NonajaHus B MUIIEHb IPU OJIHOM BBICTPEIIE
JUJIs1 IepBOTO cTpeiika paBHa 0,72, a qyst BToporo — 0,87. HaliTh BEpOSTHOCTh TOTO, YTO MPU OJTHOM
3aJIlle B MUILIEHD MOMAJAET TOJIBKO OJUH U3 CTPEIIKOB.
3. BeposATHOCTh OJJTHOTO MOMAIaHUs B LIE€Jb IPU OAHOM 3allle M3 IByX opyaui pasBHa 0,68. Haiitu
BEPOATHOCTH MOPAXKEHMS LEIN IIPU OJHOM BBICTpPEJIE MEPBBIM M3 OPYIUil, €CIIM U3BECTHO, YTO IS
BTOPOT'O OpPYJus 3Ta BEpOSTHOCTH paBHa 0,87.
4. V3 mapTuu u3AeiAMid TOBapoBel OTOMpAeT HM3AETHs BBICHIETO copTa. BeposSTHOCTH TOro, yTo
HayJady B35TO€ M3/ENUE OKaKETCs BBICHIET0 copTa, paBHa 0,6. HaTH BEpOSATHOCTh TOTO, YTO U3
TpEX MPOBEPEHHBIX U3/IEIHI TOJIBKO J1BA U3EINUS BBICILIETO COPTA.
5. YCTpOMCTBO COAEPKUT JIBa HE3aBUCHUMO PabOTArONIUX dJIeMEHTa. BeposSTHOCTH OTKa3a AJIeMEH-
TOB co0TBeTCTBEHHO paBHbI 0,06 u 0,08. HaliTu BEpOSITHOCTH OTKa3a yCTpOMCTBA, €CIIN AJIS 3TOrO
JIOCTATOYHO, YTOOBI OTKa3ajJ XOTS ObI OJUH DJIEMEHT.
6. BeposaTHOCTH XOTs OBl OJTHOTO MOTAJaHM B LIEJb NIPH YEThIpeX BeIcTpenax paBHa 0,9796. Haiitu
BEPOATHOCTb IONAJAAHNS B LIENb IIPX OJJHOM BBICTpEJIE.
7. B nepBoii ypHe conepkutcs 12 mapoB, u3 HUX § Oenbix; BO Bropoil ypHe 20 mapoB, U3 HUX 2
Oenbix. M3 kaxao# ypHBI Haynady HM3BJICKJIN [0 OAHOMY IIapy, a 3aTe€M M3 ITHUX JABYX ILIapoB
HayJa4yy B3ST ouH map. HalT BepoITHOCTB TOTO, YTO B3AT O€JIbIi map.
8. I3 Tpex opyauii MpOU3BEACH 31 MO Lelu. BepoATHOCTh Momajganus B 1Eeb AJI IEPBOro Opy-
must paBaa 0,7, ais Broporo — 0,95, st tpethero — 0,9. HaiiTu BepoSITHOCTH CIEAYIOMINX COOBITHIA:



a) TpU TOMAIaHus B 11eJIh; 0) IBa MOMAIaHuUs; B) OJHO TOMAJaHNE; T) HU OJTHOTO TOMAaJaHMsl; 1) XO-
Ts OBl OJTHO MONAIAHHUE.
9. B simuke umeetcs 45 neranel, cpenu KOTopsix 10 okpameHHBIX. COOPIIUK HAyJaqdy H3BICKACT
Tpu aeranv. HailTu BeposSITHOCTh TOTO, UTO U3BJICYEHHBIE JETAIU OKaKyTCs okpanieHHbIMUA. 0,0085
10. B ssmuke 110 neraneit, u3 Hux 7 OpaxoBaHHbIX. Haynauy m3BieueHsl yeTsipe netanu. Haitu
BEPOSATHOCTH TOTO, YTO CPEAM W3BJICUCHHBIX JIETaJlCi: a) HET OpaKOBaHHBIX; 0) HET rOAHBIX. A)
0,7658; 6) 0,000006.
11. B rpynmie 16 ctyneHToOB, cpeid KOTOPBIX S5 oTIWYHUKOB. [lo ciucky Haygady oToOpaHbl 9 cTy-
neHToB. HaliTu BepOsSTHOCTH TOTO, YTO Cpeld OTOOPAHHBIX CTYAEHTOB MATh OTIUYHUKOB. 0,0288
12. B kopoOKe ceMb OJMHAKOBBIX M3JIEIHM, MPUYEM TPU M3 HUX OKpaiieHbl. Haynauy u3BiIedeHbI
nBa uzzenus. Halitu BEpOSATHOCTB TOTO, YTO CPEU JBYX M3BJICUEHHBIX U3AEIUN OKAXYTCS: a) OJHO
OKpaIleHHOE u3Jieue; 0) ABa OKpAIIEHHBIX W3JIENHs; B) XOTsA Obl OJHO OKpPAIICHHOE H3CIIHE. a)
0,5714; 6) 0,1429; B) 0,7143.
13. Cpeau 200 notepeitHbIXx OHIIETOB €CTh 15 BBIMTPHIIHBIX. HaliTu BeposTHOCTH TOro, 4TO 3
HayJauy BbIOpaHHbIE OKa)KyTcCs BIMTpbIIHbIMU. 0,0003
14. B smuke 20 geraneil, cpeau KOTOPBIX MIECTh OKpameHHbIX. COOPIIMK Hayqaudy H3BICKaeT ye-
ThIpe Aetanu. HailTu BeposSTHOCTh TOTO, YTO BCE M3BJICUEHHBIEC JETAIM OKaXYyTCsS OKpalllEHHBIMH.
0,0031
15. B maptun 20% necrangapTHeix aetaneid. Haynauy otoOpansl yetbipe aeranu. Hanucars OuHo-
MUHAJIbHBIN 3aKOH pacrlpe/esieHuss JUCKPETHOM ClydailHOW BeMMYMHBI X — YUCJia HECTaHJapPTHBIX
JieTajiel Cpeid YeThlpeX OTOOPaHHBIX U MOCTPOUTh MHOTOYTOJBbHUK MOJYYEHHOIO 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 Yucia CTaHAApTHRIX AeTalield cpeau otoopanubix. 0 — 0,3429; 1 — 0,5143; 2
—0,1429.
17. CrtaHOK-aBTOMAT IITAaMIyeT AeTaau. BeposSsTHOCTH TOro, YTO U3rOTOBJIIEHHAS JETANb OKaXKETCs
OpaxoBanHo#, paBHa 0,03. Haiitu BeposTHOCTB T oro, uto cpeau 150 meraneit okaxeTcsi pOBHO Ye-
TeIpe OpakoBaHHbBIX. 0,1922
18. 13 konoasl B 36 kapT Hayraz 6epyT 8 kapT. KakoBa BEpOsITHOCT TOT0, UTO 4 BBIHYTBIE KapThl
Oynyt 6yoHoBo# mactu? 0,0731
19. YOnoma, noctynatouuii B BY3, nomken npoiitu 4 ucnbitaHus. BeposTHOCTh yCIIENIHOTO BbI-
[IOJIHEHUS UM 3afaHuii: 1-ro ucneiranus - 0.8; 2-to - 0.7; 3-ro - 0.6; 4-ro - 0.5. KakoBa Be-
POSITHOCTB TOTO, UTO FOHOIIIA C YCIIEXOM IpoiieT He MeHee 3-x ucnbliTanuii? 0,562
20. CryneHt Belyuns u3 60 sk3ameHaMoHHBIX BonpocoB 50. B Ounere 4 Bonpoca. Haiftu Bepost-
HOCTh TOTO, YTO €My TonaaeTcs OueT, B KOTOpOM OH 3HaeT He MeHee 3-Xx Borpocos. (,8742
21. B rpynne u3 10 cTy1eHTOB, NPUILIEAIINX HAa dK3aMEH, 2 MOArOTOBJIEHHBIX OTINYHO, 3 - XOpOILIO,
4 - Tpoeunuka, 1 - nBoeuHHK. B sk3ameHannonHbix ounerax umeercs 30 BornpocoB. OTIMYHO MOJ-
TOTOBJIEHHBIN CTYEHT MOKET OTBETUTH Ha Bce 30 BOIPOCOB, XOPOIIO MOArOTOBJIEHHBIN - Ha 25,
IIOCPEJICTBEHHO - Ha 15, mnoxo - Ha 10. Ber3BaHHBINM Hayraj CTYJEHT OTBETHJ Ha 3 MPOU3BOJIBHO
3a/laHHBIX Bonpoca. HaliTu BEpOsSTHOCTB TOTO, UTO 3TOT CTYyAEHT ABoeuHUK. 0,0071

Bapuanr 5
1. nsa curHanuzanuu o0 aBapuM YCTAHOBIIEHBI JIBa HE3aBUCHMO pabOTaloMmIMX JaTdyuka. Beposr-
HOCTh TOTO, YTO MPH aBapHM JaTIUK cpaboTaet, paBHa 0,93 mis mepBoro naruuka u 0,88 mis BTO-
poro. HaiiTi BepoATHOCTB TOT0, YTO MPHU aBapuH CpadOTAET TOJBKO OJAMH AATUHK.
2. JIBa cTpelnika CTpENsoT 0 MULIEHH. BeposSTHOCTh MonajaHus B MUIIEHb IPU OJHOM BBICTpEIIE
Juis miepBoro crpeinka pasHa 0,8, a st Broporo — 0,93. HaiiTu BeposSTHOCTb TOTO, YTO NMPH OJTHOM
3aJIe B MUILIEHb TOMAJaeT TOJIBKO OJIMH U3 CTPEIKOB.
3. BeposATHOCTH OHOTO MONAJAaHMs B LIENb IPU OJHOM 3alIle U3 AByX opyauil paBHa 0,54. Haiitu
BEPOATHOCTH MOPAXKEHUS LIETH MPU OJHOM BBICTPEJIC MEPBBIM U3 OPYIUH, €CIH U3BECTHO, YTO IS
BTOPOT'0 OpPYIUs 3Ta BEPOATHOCTH paBHa 0,73.
4. V3 mapTuu u3Aenuid TOBApOBEJ OTOMpAET HM3JCNIHS BBICIIETO cOpTa. BeposSTHOCTH TOTO, YTO
HayJady B35TOE M3/EIUE OKaKETCs BBICIIET0 copTa, paBHa 0,6. HATH BEPOSATHOCTH TOTO, YTO U3
TpeX MPOBEPEHHBIX U3/ETHI TOIBKO 1Ba U3IENIUS BBICILIETO COpTa.



5. YCTpOMCTBO CONEPKUT JIBa HE3aBUCHMO PA0OTAIOIIUX dJIEMEHTa. BEpoSTHOCTH OTKa3a 3JIeMEH-
TOB cooTBeTCTBeHHO paBHbI 0,05 u 0,08. HaiiTu BeposATHOCTH OTKa3a yCTPOMCTBA, €CJIM JIJI 3TOTO
JIOCTaTOYHO, YTOOBI OTKA3aJl XOTsI ObI OJMH JJICMEHT.

6. BeposTHOCTH XOTS1 OBI OZJHOTO TIOTIAIAHKS B LIEJIb MPHU YEThIpeX BhICTpenax pasHa 0,9388. Halitu
BEPOSITHOCTH MOIA/IaHUs B 11€JIb [IPU OJTHOM BBICTpEJIE.

7. B mepBoii ypre comepxkutcsi 10 mapoB, u3 HUX 5 OeJbIX; BO BTOpPOM ypHE 25 mapoB, u3 HUX 4
Oenbix. M3 kaxxaoil ypHBI Hayaady W3BJICKIW 1O OJHOMY IIapy, a 3aT€M U3 ATUX JBYX ILIAPOB
HayJauy B3ST OAMH map. HailTu BEposITHOCTB TOTO, UTO B3AT OEIbIii 1Iap.

8. U3 Tpex opynuii mpous3BeaeH 3l M0 1ed. BeposTHOCTh nmonajanus B Leb AJs IEPBOTO Opy-
nus pasHa 0,77, nis Broporo — 0,82, mist tperbero — 0,93. HaiiTu BEposSTHOCTH CIIEIYIONIUX COOBI-
TUH: a) TpU MOMAJaHus B 1Ieib; 0) JBa MOMAaHus; B) OJHO MOMNaJaHue; T) HA OJHOTO MOMAIaHuUs;
1) XOTs1 ObI OZHO TTONIAIaHUE.

9. B simuke umeercst 18 geraneit, cpeau kotopsix 10 okpamennbix. COOpIIMK Hay/ayy U3BIIe-
KaeT Tpu Aetanu. HailTu BepoSATHOCTh TOTO, YTO U3BJICUCHHBIE AETATIH OKAKYTCS OKpAIICHHBIMH.
10. B smuke 200 geraneit, 3 Hux 13 OpakoBanHbIX. Haymauy u3BjI€UeHBI YeThIpE JETalH.
HaiiTi BeposTHOCTH TOTO, YTO CpeN U3BJICUCHHBIX JETajeil: a) HeT OpaKkOBaHHBIX; 0) HET TOJHBIX.
11. B rpynne 16 ctyaeHToB, cpeau KOTOpbIX 8 oTiauM4HUKOB. [To crucky Haynauy oroOpaHsl 9
CTyIeHTOB. HaliTi BEpOosSTHOCTB TOTO, YTO Cpeau OTOOPAaHHBIX CTYIECHTOB MATh OTIIMYHUKOB.

12. B KOpoOKe mATh OJMHAKOBBIX M3JEJHIA, IPHYEM TPU M3 HUX OKpamieHbl. Haynauy u3Bieue-

HbI JBa u3aenus. HaliTu BeposATHOCTh TOTO, YTO CPEAM ABYX W3BJICUEHHBIX U3JIENUN OKAXYTCS: a)
OJIHO OKpAIlleHHOE u37enue; 0) ABa OKpaIIEHHbIX U3/IENIHsI; B) XOTs Obl OJTHO OKpAILIEHHOE U3/IETIHE.
13. Cpemu 140 noTepeiHbIX OMIIETOB €CTh 6 BRIMTPBIIIHBIX. HaliTH BEpOSATHOCTH TOTO, YTO 2
HayJauy BbIOpaHHbIE OKa)KyTCsl BBIUTPBHILIHBIMHU.

14. B smuke 15 neranell, cpenu KOTOPBIX IIECTh OKpameHHbIX. COOPIIUK HayAayy U3BICKaeT
yeTbIpe aeTanu. HailTu BepoSITHOCTB TOTO, UTO BCE U3BJICUYEHHBIE AETATN OKAXKYTCS OKpAIllEHHBIMH.
15. B naptumn 15% HecranmapTtHbix aetaneid. Haynauy otoOpanbl uerslpe netanu. Hammcath
OMHOMUHAJIBHBIA 3aKOH pacHpelesIeHns TUCKPETHOW ciay4yailHOW BENWYMHBI X — 4YKClla HECTaH-
JApTHBIX JAeTanell cpelu 4YeTblpeX OTOOPAHHBIX W MOCTPOUTh MHOTOYTOJBHUK IOJIYYEHHOI'O pac-
IpeJIeICHHUS.

16. B maptuu u3 13 neraneit umeercs 7 crangaptHeix. Haynaay oroOpanst ase neranu. Cocta-
BUTH 3aKOH PacCTpe/IeTICHUs YUCIIa CTaHIaPTHBIX JeTalIel Cpear OTOOpaHHBIX.
17. CraHOoK-aBTOMAT WITAMITyeT AETald. BeposSTHOCTh TOro, 4TO M3TOTOBJICHHAs NE€Talb OKa-

eTcst OpakoBanHoM, paBHa 0,03. Haiitu BeposiTHOCTH TOTO, uTO cpenu 200 meraneit okaxeTcs: poB-
HO YeThlpe OpaKOBaHHBIX.

18. U3 xomoxsl B 36 kapT Hayrax OepyT 6 kapT. HaliTu BEpOSTHOCTH TOTO, YTO S5 BBIHYTHIX
KapT OyAyT MUKOBOW MacTH.

19. IOnoma, nocrynatromuii B BY3, nomken npoitn 4 ncnbiTanus. BepoATHOCTh ycremHoro
BBIMTOJIHEHUSA UM 3aaHuii: 1-ro ucneitanud - 0.9; 2-ro - 0.8; 3-ro - 0.7; 4-ro - 0.6. KakoBa
BEPOSITHOCTh TOT'0, YTO FOHOIIIA C YCIIEXOM IIPOUJIET HE MEHEE 3 UCTIBITAHNUN?

20. Crynent Bbryuni u3 80 sK3aMeHAIIMOHHBIX BoIpocoB 55. B Ounere 4 Bonpoca. Haiitu Bepo-
STHOCTb TOTO, YTO €MY ITOTaIeTCsI OMIIET, B KOTOPOM OH 3HAeT He MeHee | Bompoca.

21. B rpynne u3 10 cTyneHTOB, NPUILEANINX HA 9K3aMEH, 5 MOJArOTOBJICHHBIX OTIUYHO, 2 - XO-
poiro, 2 - TpoeuHuKa, 1 - 1BoeyHuK. B sx3aMeHanmonHbpix Omierax umeercs 20 BonpocoB. OTiny-
HO TOJTOTOBJIEHHBIM CTYyIE€HT MOXKET OTBETUTH Ha Bce 20 BOIPOCOB, XOPOLIO MOATOTOBIEHHBIN -
Ha 16, mocpeacrBeHHo - Ha 10, moxo - Ha 5. BeI3BaHHBIN HayrajJ CTYJIEHT OTBETHJI Ha 3 IPOU3-
BOJIBHO 3aJJaHHBbIX Bolpoca. HaliTu BeposATHOCTH TOT0, YTO ATOT CTYAEHT OTJINYHUK.

®onpa oneHoyHbIx MatepuanoB (POM) nmist mpoBeAeHUsT aTTeCTallud YPOBHS C(HOPMUPOBAHHOCTH
KOMIETEHIMH 00y4aromuXxcs Mo AUCHUILTUHE 0QOPMIISETCS] OTACIBbHBIM JOKYMEHTOM

6.YYEBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE
JUCIHHUITJINHBI
6.1. KuuroodecneueHHOCTH
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CTOB [DJEKTPOHHBIA pecypc]: y4eOHHK
JUISL CTY/IGHTOB BY30B, 00YYaroIIMUXCs O
SKOHOMUYECKUM crienuanbHocTsiM/ HLIII.
Kpemep [u ap.].— DJIEKTpOH.TEKCTOBBIE
JIaHHbIEC.— M.: IOHUTU-AAHA,
2015.— 481 c.

2015
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2.Komkun B. JI. PaGouas terpamp 1o
mareMmatuke / B. JI. Komkun ; Baagu-
MUPCKUI TOCYIapCTBEHHBIA YHUBEPCH-
TET UMEHU AJlekcanapa ['puropbeBrnua u
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rOCy/IapCTBEHHBIH YHUBEPCUTET HMEHU
Anekcanapa I'puropbeBuua u Hukonas
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3.ITonskunaa E.A. COOpHHK 3a/laHUM 11O
BBICIICH MaTeMaTHKe ¢ 00pa3Iiamu pe-
HIeHUH (MaTeMaTUYeCKUN aHaln3)
[DnexTpoHHBI pecypc]: yueOHo-
MeToauueckoe nocoodue/ ITonpkuna E. A,
CrakyH H.C.— DneKkTpoH.TEeKCTOBbIE
nanasie.— M.: [Ipomereit, 2013.— 200
C.

2015 http://www.iprbookshop.ru/24022.html

JomonH
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1.BeperennukoB B.H. Beiciias marema-
Tuka. Matemaruueckuii aHanus QyHk-
UNA OJHON MEePEMEHHOM [ DNEeKTPOHHBIN
pecypc]/ Beperennukos B.H.— Drnexk-
TpoH.TeKkcToBbIe JanHble.— CII6.: Poc-
CUICKHUI rOCy1apCTBEHHBIN THApOMeE-
Teopojoruueckuii yausepcurert, 2013.—
254 c.

2013

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

2.BpIciias MaTeMaTHKa B yIIPaKHEHHSIX
U 3aj71a4ax : yueOHoe rmocodue ajs By30B
/I1. E. Nanko [u ap.] .— 7-e u3m., ucmp.
— Mocksa : Onukc : Mup u O6pazoBa-
HUE.

2008 9

3.Bricmias MaTeMaTHKa 1id DKOHOMMU-
CTOB . y‘-IGGHI/IK JUIA By30B I1I0 9KOHOMU-
yeckuM crienraibHocTsM / H. 1. Kpe-
Mmep [u np.] ; mox pen. H. III. Kpemepa
— 3-e m31. — Mocksa : IOuuTH-/lana.

2008 56

6.2.
1. MareMmaruka B MIKOJIE.

Iepuoauyeckue u3xaHus

2. Teopus BepOsATHOCTEH U €€ MPUMEHEHHUS.



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

3. DKOHOMHKA U MAaTEMATUYECKUE METOIBL.
6.3. UHTepHeT-pecypchl

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 JUCIUIIJIMHBbI

Jnst peanu3anuy JaHHOW TUCIMIUIMHBI HCIOJIB3YIOTCS CIICUaIbHBIC TOMEIICHUS IS IPOBEIe-
HHUS TIPAKTUYECKUX 3QHATHI M 3aHATHI JICKIIMOHHOTO THITA. JICKIIMOHHBIEC 3aHSATHS IPOBOJISITCS B
ayJIUTOPHHU, OCHAIICHHOH KOMITBIOTEPOM JIJIsl ICMOHCTPAIMU YIeOHBIX (PaiiioB, MyIbTUMEIHIHHBIM
HPOEKTOPOM M dKpaHoM. [IpakTrdecKkue 3aHsATHs IPOBOJSITCS C UCIIOJIb30BAHUEM MUKPOKAIBbKYIIS-
TOPOB C CTATUCTUYECKUM U PETPECCHOHHBIM PEKUMAaMHU PabOTHI.

[TepeveHb UCTIOIB3YEMOTO JIMIIEH3HOHHOTO TPOrPAMMHOI0 00ECIICUCHUSL:
omneparronubie cucteMbl Windows, crannaptabie oducHbie mporpammbel 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

PaGouyio nporpaMmy COCTaBHI  K.I'.=M.H., eHT

Komxun Bukrop Jleonuaonuy

Peuensenr (npeacrasurens paGoronarens)
aupexrop MBOY  «JInneit-nnrepnar Ne 1» r. Bnagumup

M. A.Tlacsinkon \‘j;‘,,f;z’?’#

Ilporpamma pacemotpena u ogobpena Ha 3aceanuy Kadeapbl TEXHOJOIHUCCKOrO H 9KOHOMM-
yeckoro obpazopanus
Ipotokon Ne_ 7 or 370SF, oA {ona k

3apeayommit kadgeapoii , K.au., npodeccop
S’ %

I".A.Monesa

PaGouas nporpamma pacecMoTpena u 0006peHa Ha 3acelannu yHeOHO-METOMUECKO KOMHCCHH
nanpapienus 44.03.05 «lTenaroruveckoe o6p

Ilporokon Ne A orT J/ﬂ/v?a‘yjj

l'lpeucena'rc.l Ib KOMHCCHH,

JIMPEKTOP MHCTUTYTA M.B.Apramonosa




JIMCT IIEPEYTBEPXJIEHUSA
PABOYEW ITPOI'PAMMBI JUCIHUIIIUHBI

Pabouast mporpamMmma ogo0OpeHa Ha y4eOHBIN TOT

[Iporokon 3acenanus kadeapsl Ne oT roja

3aBenyromnuii kKageapoit

Pabouas nporpamma ogo0peHa Ha y4eOHBIN TOJT

[Iporokon 3acenanus kadeapsl Ne OT roja

3aBenyromnuii kageapoit

Pabouas mporpamMmma ogo0peHa Ha y4eOHBIN TOJ

[Iporokon 3acenanus kadpeapsl Ne OT roja

3aBeayromuii kadeapoit




JUCT PETUCTPAIIMU UBSMEHEHUI
B pabouyr0 IPOrpaMMy JUCITUTITHHBI
MATEMATUKA
o0pa3zoBaTenbHOM nporpaMmbl HanpasiaeHus noArotoBku 44.03.05 «Ilemarorunueckoe oOpa3zoBaHuUEY,

HaIpaBJIeHHOCTh: TexHonorusa. JkoHOMHUecKoe 00pa3oBaHue (bakaiaBpuar).

Howmep Buecensr n3MeHEHUS B YaCTH/pa3ieibl Ucnonuurensb OcHoBaHUe
M3MCHCHIS paboueii mporpaMMbI DdUO (HOMEp M AaTa MpOTOKOIa
3acenanus kadeapsr)
1
2
3aBenyrommii kadenpoi /

Toonuce )50




