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1. HEJIMU OCBOEHMUSA JUCIUIIJINHbI

]_[CJ'IHMI/I OCBOCHHS TUCHUILNIMHBI SABJISACTCA O3HAKOMJICHUC CTyACHTa C OCHOBAMH MaTEMaTH-
KU, HGO6XOI[I/IMLIX AJid peIICHUA COBPCMCHHBIX TCOPCTUYCCKUX W NPAKTUUYCCKHUX 3aJjad, KOTOPLIC
CHOCOGCTByIOT Pa3BUTHIO HpO(beCCI/IOHaJ'IBHBIX CBOMCTB JIMYHOCTH, CIIOCOOHOCTD BBIITYCKHUKA Ha
BBICOKOM HpO(beCCI/IOHaJILHOM YPOBHEC OCYHICCTBJIATH HpO(bGCCI/IOHaHBHYIO ACATCIIBHOCTE B YCJIO-
BHAX MHHOBAIIMOHHOI'O PA3BUTUA O6H.I€CTBa.

M3ydeHne Kypca MaTeMaTHKH CHOCOOCTBYET PACIIMPEHHIO0 HAYYHOI'O KpPyro3opa M IOBbI-
HICHUS O0INel KyIbTypbl OyAyLIero CHeHalncTa, Pa3BUTHIO €0 MBIIIJICHHE U CTAHOBJICHUIO €TO
MHUPOBO33peHus. Takas MOAroToBKa HEOOXOJMMa AJI YCHEIIHOI'O YCBOCHHS MHOI'MX CIIeLHaib-
HBIX JUCLHUILINH, UCCIEN0BAHUIO IIPOLIECCOB B IPOMBIIUIEHHON TEXHOJOTUH U IKOHOMMKE, CBS-
3aHHBIX C pa3pa0OTKON COOTBETCTBYIOLIMX MaTEMaTHUYECKHUX MOJeNel sl YCHEeIIHOIo UCCleo-
BaHUSI KOTOPBIX OYAyIIMHA CHEUAJIUCT MOJYYUTh JOCTAaTOYHOE CEPhE3HYI0 MaTEeMaTHYECKYIO
IIOATOTOBKY.

B xoxe N3YyUCHU JUCHHUIIINHBI pEAIU3YCTCA CICAYIOIINC 3aJavuu:

-U3y4YCHUC q)yHﬂaMeHTaJH)HI)IX pasacsioB MAaTCMATHUKH, KOTOPBIC COCTABAT OCHOBY MAaTCMAaTUYCCKUX
3HAHUU CTYIACHTA;

- BJIQJICTh KYJIBTYPOM MBIIUICHUS, CIIOCOOHOCTBIO K 00OOIICHUI0, aHAIN3Y, BOCIIPUATHIO HH(DOP-
MaIuy, IOCTAaHOBKE LI€JU U BBIOOPY NyTEN €€ TOCTHKEHHUS;
- BJIaJICTh OCHOBHBIMH METOJIAMH, CIIOCOOAMH U CPEACTBAMHU IOJIYUCHUS, XPaHCHHS, TIEpepadOTKU
nH(pOpMaLiU, UMEET HAaBbIKU pabOThI C KOMIIBIOTEPOM KaK CPEICTBOM YIpaBICHUS HHPOpMAIUEH,
crioco0eH pabotarth ¢ nHpOpPMAIHEH B TI00ATBHBIX KOMIIBIOTEPHBIX CETSX;
- CIOCOOEH OCYIIECTBISTh COOpP, aHaIM3 U 00pPabOTKY JaHHBIX, HEOOXOJAMMBIX ISl PEIICHHS 11O~
CTaBJICHHBIX 3a71ay;
- crIoco0eH BBIOpaTh MHCTPYMEHTAIBHBIC CPEACTBA UIT 0OPaOOTKU JIAHHBIX B COOTBETCTBUU C TI0-
CTaBJICHHOH 3aJlauel, MpoaHaTM3UPOBaTh PE3YJIbTAThl PACUETOB U 0OOCHOBATh MOJYYCHHBIC BHIBO-
IIBI.
2. MECTO AUCHUIIJIUHBI B CTPYKTYPE OIIOII

JucnummHa «MaTtemMaTtnkay SBISETCsT 00s3aTelbHOM YacThi0 yUeOHOTO IIaHa.
[TpepeKBU3UTHI TUCIMILIMHBL: JUCIUIUIMHA OIMMPAETCS Ha 3HAHUS MPEJIMETOB OCHOBHOI 00pa3oBa-
TEIBLHON MPOTpaMMBbI CpeiHero (MOJIHOTO) 001Iero obpa3oBaHus: «Anredpa U Havajga MaTeMaTH-
4eCKOTo aHanmu3a» u «I eoMeTpus».

3. INMTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHMUS MO JUCHUIIJINHE
[Tnanupyemble pe3yabTaThl OOyUEHUS MO TUCIUILINHE, COOTHECEHHBIE C TUIAHUPYEMBIMH De-
syapTraramu ocBoenus OITOIT.

dopmupyembie KOM- [Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 AUCLHUIUIMHE, B HaumenoBanue
METEHINH COOTBETCTBUM C MHIUKATOPOM JTOCTUKEHUSI KOMIIETEHIINH OLICHOYHOI'O
(xon, conepkaHue WuaukaTop HOCTHKEHUS Pe3synbTarsl 00yueHus no CpelcTBa
KOMIIETEHIIHH) KOMIIETEHIINH JUCLUIINHE
(K00, codepoicanue
UHOUKamopa)
YK-1. Cnocoben | YK-1.1 3naer mnpunimnel | 1) 3HaeT: - 0COOEHHOCTH HC- [Ipaktuko-
OCYLIECTBIATh  IO- | cOopa, orOopa M 000O0IIe- | TMONb30BaHUS  MaTeMaThye- | OpPUEHTHPOBAH-
UCK, KPUTHYECKUH | HUA HH(DOpMALIUU CKUX 3HAHMW JJIs TIOMCKa | HbIE 3a/laHus
aHaim3 u cuHTe3 | YK-1.2. VYmeer coOoTHO- | HYXHOH uH(pOpMANUUA B CO-
nH(poOpMalUK, TpH- | CHTh Pa3HOPOJHBIC SBJE- | BpPEeMEHHOM HWH(OpMaLHOH-
MEHATh CHUCTEMHBIA | HUA M CHUCTEMAaTU3UpOBaTh | HOM IPOCTPAHCTBE;
MOJXOJ Ui pelle- | UX B paMKax H30paHHBIX | 2) yMeeT: -  HCIOJIb30BaTh
HUS TIOCTaBJICHHBIX | BUJOB NMPO(ECCHOHAIBHONW | MaTeMaTH4YecKhe 3HAHUS JUIs
3a1aqy NeSITeIbHOCTH. KpUTHUYECKOTO aHaiu3a H
YK-1.3. Brnaneer HaBblKa- | CHHTE€3a IOJIYYEHHOH WH-




MH Hay4yHOTO TIIOMCKAa U
IIPaKTU4ECKONH paboThl ¢

dhopmaruy;
3) BimameeT: - TEXHOJIOTHSIMH

MH(POPMAIIMOHHBIMU ~ HC- | HCTIOJB30BAaHUS MaTeMaTHYe-

TOYHUKAMU; METOJIaMH | CKMX 3HAHHWH JJI1 CUCTEMHOI'O

MPUHATUA PELICHUM. MOJX0/Ia B PEHICHUM IOCTaB-

JICHHBIX 3a/1a4.

[1IK-4. Cniocoben [IK-4.1. ®opmynupyer | 1) 3Haer: - OCHOBBI MaTe- [IpakTuko-
(DOpMI/IpOBaTB pas- JIMYHOCTHBIC, IMPCAMCTHBIC MaTHYSCKOM TCOpHUU HEO00- OPHUCHTHPOBAH-
BUBAIONIYI0 00pa3o- | X MCTAlPEAMETHbIC pe- | XOoIAuMble Juis (HOpMHUpPOBa- |  HBIC 3aJaHHA
BAaTEIBHYIO  cpexy | 3Y/IbTAaThl  OOy4eHHss 10 | HHUA PasBUBAKOLIEH 00paso-
VISt JOCTHIKEHUs | CBOEMY ydeOHOMY IpeIMe- | BaTeJIbHOM Cpenbl Juid  JI0-
JIMYHOCTHBIX, IIpeN- Ty, CTUIKCHHUA JIMYHOCTHBIX PC-
MetHbix u Meta- | IK-4.2. Ilpumenser co- | 3yapTaToB 00y4eHHS,
IPEeIMETHBIX pe- | BPEMEHHBIE METO/BI (op- | 2) yMeeT: - NPUMEHSATh Ma-

3y/lbTaTOB OOyuYEHUs
CpeACTBaMH  IIPEIo-
JaBaeMbIX Y4eOHBIX
IPEIMETOB.

MHUPOBAHUS pa3BUBAIOICH
o0Opa30BaTeNbHON cpeibl;
I1K-4.3. Cosmaer mnenaro-

TEMATUYCCKUEC MOACIIM [JId
MMPOBEACHUA TCOPECTUUCCKUX
U OSKCIICPUMCHTAJIbHBIX HC-

THYECKHUEC YyCI10BUA JJIA CHCHOB&HHﬁ, HUCIIOJIB30BAaTh
dbopMupoBaHUS ~ pa3BUBa- | ITH MOJICTH JUIS pEIICHHS
fomeii  oOpa3oBarenbHOM | 3amad B oOmacT oOpaszoBa-
CpeBlL. HUS;

3) BIajseeT. - HaBBHIKAMH IIPH-
MEHEHHUS COBPEMEHHOTO Ma-
TEMaTUYECKOT0 HMHCTPYMEHTA
JUISL PELICHUs] UCCIEN0BATENb-
CKHMX 3aj7a4, METOJHMKON II0-
CTPOEHUS, aHalu3a U Mpume-
HCHHMS MaTeMaTHYECKOH Mo-
JIeId JJIS OLCHKH COCTOSHHUS
Y IIPOTHO3a Pa3BUTHUS ABJICHUMN
U TIporieccoB B o0Oiactu obOpa-
30BaHMUS.

OO11as TpyI0eMKOCTh TUCIUILTHHBI COCTaBIseT 3 3aueTHble enuHuilbl, 108 yaca

4. OBBEM U CTPYKTYPA JUCHUIIJIMHBI
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1 AHanutnyeckas
TreoMeTpHsI
1.1 MeTtoa KoOpIuHAT 1 1 1 2
1.2 [Ipsmas 1 1 1 2




Ha IIJIOCKOCTH

Kpussie BTOpOro mno-

1.3 1 2 1 1 2
psiika
1.4 Bekrtophas anrebpa 1 2 1 1 2
15 IInockoctsb 1 3 1 1 2
B IIPOCTPAHCTBE
2 Jluneiinas anreOpa 1
2.1 Onpenenurenu 1 4 1 1 5
29 Pemenne cHCTeM 1 5 1 1 5 PefiTunr-
YpaBHEHUI KOHTpPOJb |
3 MatemaTnueckuit 1
aHam3
31 Oyuxnus. [penen 1 6 1 1 2
GbhyHKIIIH
32 IIpousBoanas 1 7 1 1 2
GyHKIIH
OCHOBHBIE TEOPEMBI
3.3 | muddepeHHATBHOTO 1 8 1 1 2
MCUHCIICHUSI
34 Heonpenenenuslii 1 9 1 1 2
WHTErpal
35 OnpeneneHHblil 1 10 1 1 2
HHTErpal
OOBIKHOBEHHEIC R
3.6 | muddepeHnnaNBEHBIC 1 10 1 1 2 KoHTpOITD 2
YpaBHEHHUs
3.7 Teopus psnos 1 11 1 1 2
Huddepennunanbaoe
3.8 nenieIenie 1| 12 1 1 2
(YHKIMI HECKOTBKUX
MIEPEMEHHBIX
4 BeposiTHOCTb 1 1 12-13
CTaTUCTHKA
4.1 Ocrosbi TeopiH 11314 | 1 1 3
BEPOSITHOCTEH
47 Craructuyeckue 1 17.18 5 2 6 Peittunr-
METOAbI KOHTPOJIb 3
Bcero 3a 1 cemecTp 18 18 45 IK3aMeH
(1cemectp, 27 4.)
Hajanumne B 1ucuun/imnHe
KII/KP
Hroro no gucuunianxe 18 18 45 IK3aMeH

(1cemectp, 27 4.)

Cozlepmalme JICKIIMOHHBIX 3aHSATHII IO AUCHHUIIJIMHE
Pazzlenl. Ananutudeckas reoMeTpusia

Tema 1.1. Metoa koopaunat. [TpocTeiimme 3agaun aHaATUTUYECKON T€OMETPHH.
JlexapToBbl KOOpJAMHATHI Ha MPSIMOM, HAa MJIOCKOCTH U B MPOCTpaHCTBE.PaccTosiHue MexAy IByMs

Toukamu. JleneHue oTpe3ka B JaHHOM OTHOLIEHUH. [lonsapHbIe KOOPIUHATHL.
Tema 1.2. IIpsimast Ha IIOCKOCTH.

OO0miee ypaBHEHHE TIPSIMOM Ha IMJIOCKOCTH. HemonHbie ypaBHEHUS NMPSMON. YpaBHEHHUE MPSIMOU C
YIJIOBBIM KOA((GUIIMEHTOM. YTOJI MEXAY ABYMS MPSIMBIMH. Y CIOBHUS HMapaJlIebHOCTH U HEepICH-
JUKYJISIPHOCTH JIBYX MPSAMBIX. YpaBHEHHUE MPSIMOM, MPOXOAIICH dyepe3 ABE JaHHbIE TOYKU. Y paB-

HEHHUE IIPSIMOM B OTPE3Kax.
Tema 1.3. DnemeHTapHas TEOpUS KPUBBIX BTOPOTO MOPSAKA.




DJMIc U ero KaHoHW4Yeckoe ypaBHeHue. Mccnenoanne hopmel smmmnca. ['unepbona u ee kaHO-
Hu4eckoe ypaBHeHue. Mccrnenoanue Gopmsbl runep6onsl. [lapabona u ee kaHOHUYECKOE ypaBHE-
Hue. MccnenoBanue Gpopmbl mapadoibL.
Tewma 1.4. BektopHas anreopa.
Bekropel. CiocoOs! ux 3amanus. JIuneitnpie onepanun Haj BekTopamu. basuc. Paznoxenue BekTo-
pa no 6asucy. JInHeitHas 3aBUCUMOCTh BEKTOpOB. [Ipoekius BekTopa Ha och U ee cBoicTBa. Cka-
JSIpHOE MIPOU3BEACHNUE BEKTOPOB U €T0 CBOMCTBA. BEkTOpHOE NPOU3BENEHNE BEKTOPOB U €0 CBOM-
ctBa. CMelanHoe Mpou3BECHHE BEKTOPOB U €r0 CBOMCTRA.
Tema 1.5. TlnockocTh B MPOCTPAHCTBE.
O61ee ypaBHeHHE TIOCKOCTU. HemonHble ypaBHEHUS MIIOCKOCTU. Y paBHEHHE IIOCKOCTH, OPTOro-
HaJbHOM JaHHOMY BEKTOPY M MPOXOJSIICH Yepe3 JaHHYIO TOUKY. 3a/laud Ha NapajlyiesibHbIe WIH
NEPIEeHIUKYIAPHBIE IJIOCKOCTH, HAa YrOJI MEXKIY IBYMS IJIOCKOCTSIMU — CBEJEHHE K HMCIIOJIb30Ba-
HUIO COOTBETCTBYIOIIUX YCIOBUU JUIsl BEKTOPOB HOPMAJIH.
Tema 1.6. IIpsimast B mpocTpaHCTBE.
OO0me 1 KaHOHMYECKUE YpaBHEHUS MPsIMOM B mpocTpaHcTBe. [IpuBeneHne oOMMX ypaBHEHUM K
KaHOHMYECKOMY BH]y. 3a/1audl Ha IUJIOCKOCTh U MPSAMYIO B IIPOCTPAHCTBE — CBEJIEHUE K UCIOJb30-
BaHMUIO COOTBETCTBYIOIIMX YCIOBUM JIJIsi BEKTOPOB HOPMAJI M HAIIPABJISIONINX BEKTOPOB.

Pasznen 2. Jlugeiinas anrebpa

Tema 2.1.0mpenenurenmy.
Onpenenurenu 2-ro U 3-ro nopsaka. Beruucnenue onpenenurenein. CBOMCTBA onpeaeIuTeNeH.
Tewma 2.2. PenieHne CUCTEM YpaBHCHHIA.
CucreMbl TMHEHHBIX YpaBHEHUI. MeTo bl peleHus CUCTeM JIMHEeHHbIX ypaBHeHui. [IpaBuio Kpa-
Mepa. ['eomeTpryeckas HHTEPIIPETaLUs PEIIEHUS CUCTEM JIMHEMHBIX YPaBHEHUH.
Tema 2.3.MaTpuunas anreopa.
Matpuusl 1 onepanuu Hajg HuMu. OOpaTHast MaTpuia.

Pasgen 3. MaremMaTHyecKkHii aHaInu3
Tema 3.1.®ynkuus. [Ipexen GpyHkImm.
Obuee noustue ¢pyHkuuu. CrnocoOsl 3a1anust GyHKIUN. OCHOBHBIE JIEMEHTapHbIE GYHKLIUU U UX
rpaduku. [IpeobpazoBanue rpadukoB (CIBUTH, PACTSHKEHHS, CAMMETPUYHBIE TIPe0Opa3oBaHus OT-
HOCUTENbHO ocel koopauHaT). Ilpenen ¢ynkumit. HeonpeaeneHHOCTh BbpaxeHus. OrpaHudeH-
HbI€ Ha 33JJaHHOM MHO)XECTBE (DYHKIMHU; BEpXHAS (HUKHSSA) FPaHULbl QYHKIIMM HAa MHOECTBE.
beckoneuHo mainble 1 OECKOHEUHO OOJIbIINE BEIMUYMHBI U UX CPAaBHEHHE.
HenpepbiBHOCTh (yHKIIMM B TOKE M 00siacTU. ApudMeTHdecKue orepalnuy Haj HENpEepbIBHBIMU
¢ynkuusamu. [lonsarue obpatHol (yHKIMM. MoOHOTOHHbIE (DYHKIMH. MOHOTOHHBIE (YHKIIHH,
umetrone oopatHyto. [Ipenensuble 3HaueHus GyHkimi Sinx/X mpu X—0 u (1+1/X) npu X—o0. Tlo-
HATHE cloXHOU (pyHkumu. Knace anemenTapHbix GyHKIMA. HenmpepbIBHOCTB 3l1eMeHTapHOM (yHK-
MU B 00JIACTH €€ OTPEICTICHUSI.
Tema 3.2.ITpousBogHast GyHKIIHH.
['eomeTpuyeckuii © MEXaHUYECKUU CMBICI. YpaBHEHUE KacaTeJbHOW W HOpMalu KpuBou. I[Tpous-
BOJIHBIE OCHOBHBIX 3JIEMEHTapHbIX (yHKIMHA. [Ipom3BomHas CyMMBI, MPOU3BEICHHUS, YACTHOTO.
[TpownsBoaHas cinoxxuoi ¢yHkiun. [Ipor3BOIHEIE BRICITUX TOPSIKOB.
Tema 3.3.0cHOBHBIE TeOpeMbl U HEPEeHIINATLHOIO HCUUCICHHS.
[TonsTne nokanpHOro 3KCTpeMyMa. HeoOxoaumoe ycioBHE JIOKAJIBHOTO JKCTpeMyMa (Teopema

®epma). Teopema Poms (o Hyne npousBoaHoi). Teopema Jlarpanska (0 KOHEUHBIX IPUPAILIECHHUSAX ).

Teopema Komm; 0606menHas ¢popmyna KoHeuHbIX npupatienuii. Teopema (nmpasuio Jlonurans) o
packpsITM HeonpeaeneHHocTer Buaa. @opmyna Teinopa 11t MHOrOWIeHa W ISl TPOU3BOJIBHOM
¢dbyakuun. OctatouyHblid WwieH B popme Jlarpanxka u [1eano.

WuTtepBasibl Bo3pactanusi U yObiBaHusl QyHKIMH. TeopeMa O JOCTaTOYHOM YCIOBHM BO3pacTaHUS
(yOwpiBanus1) pyHKIMH Ha nHTEpBajie. CtannoHapHbie Touku GyHKIuU. [lepBoe u BTopoe mocraTou-
HOE ycJoBHe 3KcTpemyMa. Teopema 006 skcTpemyMme (QyHKIMH, He TUPPEpeHIINpyeMOil B TaHHOH
ToYKe. BBIMyKII0CTh, BOrHYTOCTh rpaduka pyHkimuu. CBsI3b CO 3HAKOM BTOPOH mpou3BoaHOM. Tou-
K1 neperuba rpaduka ¢yHkuuu. HeoOxoaumoe m 10CTaTOYHOE YCIOBHE Nepernda. ACUMOTOTHI
rpaduxa Gynkuuu. HaxoxxneHue BepTUKAIBHBIX U HEBEPTHKAIbHBIX acuMOToT. OOmas cxema uc-



cienoBaHus (QYHKIMM M TOCTpoeHusi ee rpaduka. HaxoxaeHne HamOONBIIET0O M HAUMEHBILIETO
3Ha4YCHUM (PYHKIIMI HA CETMEHTE.

Tema 3.4.HeonpeneneHHbli HHTErpal.

[Tonsitue nmepBooOpa3Hoil GpyHKIMKM U HeompeaeneHHoro uHrerpana. OCHOBHBIE CBOIMCTBA HEONpe-

JIEJIEHHOT0 UHTerpana. Talnuia OCHOBHBIX HEOIpeleleHHbIX HHTerpasioB. HTerpupoBanue 3ame-
HOHM TepeMeHHOH W 1Mo 4acTsaM. Pa3iokeHHne mMpaBWIBHOW pallMOHAIBLHOW APOOM HA MPOCTEHIIHE.
HuTerpupoBanue pallioOHAIbHBIX APOOCH.

Tema 3.5.0npeneneHHbli HHTErpal.

[TonsiTue onpezneneHHoro nHrerpana. OCHOBHBIE CBOMCTBA ONPEICIIEHHOTO MHTErpana. Teopema o
CYIIECTBOBaHMU IEepBOOOpa3HON (yHKIMH, HENpepbIBHOM Ha uHTepBasie. @opmyna Heiorona —
JleiibHuua. 3aMeHa NMEpeMEHHON M MHTErpUpOBaHUE 10 YacTAM JJI OINpPEesIEHHOIO MHTEerpana.
I'eomeTpuyeckue NpUIIOKEHUsS ONIPEACICHHOIO HHTErpaa.

Tema 3.6.00bIKHOBEHHBIE AU PepeHIINaTbHbIE YPAaBHEHHUS.

[Tonsitre o nuddepennmansaoM ypaBaenuu. [lopsimox ypaBHenus. Juddepennuanpapie ypaBHe-
HUs 1-ro nopsjaka, pa3peli€HHble OTHOCUTENIBHO MPpon3BoAHONW. OOI1ee 1 yacTHbIE pellieHus, 00-
muid 1 yactHeI uHTerpan. Juddepenunansupie ypaBHeHUs 1-ro mopsaka: ¢ pa3aenstonmMUACs
IEpPEMEHHBIMH, OJHOPOJIHbIE, JuHelHbIe, bepnymu. [uddepennunanbtpie ypaBHEHHs 10ITyCKarO-
Me TOHWKeHue nopsiaka. Jinnelinsie tudhepeHnnanbapie ypaBHEHHS 2-T0 TOPSIIKA.

Tewma 3.7.Teopus psaoB.

Uucnosoii psn. Yactuunaeie cymMmMmbl. CXOAMMOCTD U PacXOJIMMOCTh YHCIOBOTO psifa. HeoOxommmoe
YCIIOBUE CXOJMMOCTH YHUCIIOBOTO psifa. beckoHeuHas reomMeTpudeckas Iporpeccusl. Y ClIoBHs CXO-
JUMOCTH U PaCXOJUMOCTH psiJia, COCTABIEHHOIO U3 €€ 4iIeHOB. ['apmoHnueckuil pan. Jlokasarens-
CTBO €ro pacxoAMMOCTH. UMCIIOBBIE pAIBI C MOJOKHUTEIbHBIMU 4i€HaMHU. TeopeMbl CpaBHEHMS.
[Tpusnaku Janam6epa u Kommu. MuTerpanbubiii npusnak Komm-Maknopena. 3HakonepeMeHHbIE
psibl. AGCONIIOTHO U YCJIOBHO CXOAsIIUecs psiibl. 3Hakouepenyomuecs psabl. [Ipusnak JleitOnu-
1a.

Tema 3.8.ludpepenunanbaoe ucurciaeHne GyHKINNH HECKOJIBKUX MEPEMEHHBIX.

Omnpenenenne (QpyHKIMM HECKOJIBKHUX NepeMeHHBIX. ['paduk QyHkumuu. JIMHUM M TOBEPXHOCTH
ypoBHs. [Ipenen u HenpepbIBHOCT. YacTHBIE IPOU3BOJHBIE, UX T€OMETpUYECKHUI cMbIci. HesaBHble
(GYHKIIMM OJHOW M HECKOJIbKUX NepeMeHHbIX. Juddepenimipoanne HesiBHBIX (QYHKIUI. YpaBHe-
HHUE KacaTeJIbHOU MJIOCKOCTH HOpMalli K moBepXHOcTU. [Ipon3BoaHas (GyHKIMHU 110 HAIPABJIEHHUIO.
I'paguient QpyHkuuu u ero cBoiicra. [lonsatue o Makcumyme u MuHumyme. Heobxoaumoe yciosue
sKcTpeMyMa. JlocTaTouyHoe ycloBHE SKCTpeMyMa sl (QYHKLUHU JIByX MEepeMeHHBIX (0e3 aokaza-
TenscTBa). Haxokaenne HanOoMbIInX ¥ HAMMEHBIITNX 3HAYCHUH (PYHKITUU.

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

Paznen 4. BeposTHOCTb U cTaTHCTHKA
Tema 4.1. OCHOBBI TEOPHH BEPOSTHOCTH
Knaccudukanus cobsituii. BepositHocTs. ['eomeTpuyeckuit cMbici BeposiTHOCTH. ['eHepanbHas co-
BOKYITHOCTh. BbIOOpOUYHAast COBOKYITHOCTh. BpIOOpKa ¢ MOBTOpEHUSIMH, 0€3 MOBTOPEHUS. DIEMEHTHI
KOMOMHATOPUKH. AKCHOMBI, TEOPEMBI TEOPUHU BEPOSTHOCTEH.
Tema 4.2. CnyqaiiHble BeJTMYUHBI.
Pacnipenenenue ciydaiiHoi Benu4YMHBI. TUIBI pacripeieseHuil: OMHOMUaNbHOE, TUIIEpreoMeTpruYe-
ckoe, Ilyaccona, I'aycca.
Tema 4.3. CraTHCTHYECKHE METOIEI.
DJIEMEHTBI KOPPESLUOHHOTO aHanu3a. PerpeccuoHHbIN aHaIK3.

Conep:kaHue NPAKTHYECKUX 3AHATHI MO JUCHUTIINHE

Pa3znen 1. Ananutnueckasi reoMeTpus
Tema 1.1. Metoa koopaunat. [Ipocteiimme 3agaun aHATUTUYECKON T€OMETPHH.
Pewienue 3a1a4 Ha UCIOJIB30BAaHUE JEKAPTOBOU U MOJISIPHOM CUCTEM KOOPAMHAT.
Tema 1.2. [IpsimMast Ha IIIOCKOCTH.




[TocTpoeHue npsMoN Ha MJIOCKOCTH IO 33JJaHHOMY ypaBHEHHIO. Bbrluncienue yria Mexay IByMs
NpsAMbIMU. Beluncienne pacCTOSIHUS OT TOYKHU J0 MPSMOM.
Tema 1.3. DnemenTapHasi TeOpUst KPUBBIX BTOPOTO MOPSAKA.
[Toctpoenue amunca, runepOoibl, napadoiibl. Boryrcienue mapaMeTpoB KPUBBIX BTOPOrO MOPS/I-
Ka.
Tewma 1.4. BektopHas anreopa.
Pemenue 3aau Ha CcBOMCTBAa BEKTOPOB. BbIUMCIE€HHE CyMMBI U PA3HOCTH BEKTOPOB. PaznoxeHue
BEKTOPOB 110 0a3ucy ApYyrux BEKTOPOB. BrluucieHnue ckaasipHOro, BEKTOPHOT'O U CMEUIAHHOTO MPO-
U3BEACHUS BEKTOPOB.
Tema 1.5. I1n0cKOCTh B IPOCTPAHCTBE.
3ajaun Ha MapajuieNbHbIe WKW NEPHeHANKYIISIPHbIE INIOCKOCTH. Bhluncienue yria MeXIy JByMs
IJIOCKOCTSIMU. BbIunciieHne pacCTOSIHUS OT TOUYKH J0 IJIOCKOCTH.
Tema 1.6. IIpsimast B mpocTpaHCTBE.
[TpuBenenue oOIero ypaBHEHUS NPSIMON K KAHOHUYECKOMY BUAY. 3a7a4ui Ha IJIOCKOCTh U MPSIMYIO
B [IPOCTPAHCTBE. BriuncieHue yria Mex1y IIOCKOCTBIO U MPSIMOM.

Pasznen 2. Jlugelinas anrebpa

Tema 2.1. Onpenenurenu.
Brruncnenue onpenenuTencii pa3HbIX NOpsAAKOB. PemeHne 3aa4 Ha CBOMCTBA ONPEIECIIUTENCH.
Tema 2.2. PerieHre CUCTEM YpaBHCHHIA.
MeTtoapl peleHus: CUCTEM JIMHENHBIX YpaBHEHMN. Pemienue cucrem ypaBHeHuil no npasuily Kpa-
Mepa.
Tewma 2.3. MaTtpuuHas anreopa.
Pemenne 3amau Ha cloOKeHUE, BBIUYMTAHWE M YMHOXXEHHE MaTpull. Beruncienue oOpaTHOMH
MaTpPHULIBIL.

Paznen 3. MaremaTuueckuii ananmus
Tema 3.1. @ynkuus. [Ipenen pyHkum.
[IpaBuna mpenenbHOro mepexonaa. BeruucieHue mpeaesnoB pa3HOro BHAA. PackpeiThe Heomnpene-
JIEHHOCTEN Pa3HOro BUJA C MMOMOLIBIO0 3aMeYaTeIbHBIX MIPENEIOB. Brluncienne npeaenos ¢ momo-
1110 Npasuiia Jlonurains.
Tema 3.2. IlpousBoHast pyHKIMH.
Boruncnenue mpou3BOJHOM OCHOBHBIX 37eMeHTapHbIX (yHkuuil. [locTpoeHue KacaTenbHON U
HOpMaJIM K KpHUBOW. BbluncieHne npou3BOJHON CyMMBI, IPOU3BEACHHUS, YaCTHOrO. Beruncinenue
MIPOU3BOJHON CIOXKHOU (QYHKIIMU. BriunciieHne nponu3BOJHBIX BBHICIIMX HOPSIKOB.
Tema 3.3. OcHOBHBIE T€OpeMBl AU(DPepeHINaTBHOTO HCUUCICHHUS.
Pemenue 3anau Ha SKcTpeMyMbl. BoluncieHrne HHTEpPBaIOB MOHOTOHHOCTH. CXeéMa MCCIe10BaHus

(GYyHKIUU 1 TOCTpOeHHE TpaduKa QyHKITUH.

Tema 3.4. HeonpeneneHHsbli HHTETpaJL.
Brruncnenue MHTErpasioB pa3MUYHbIMUA CIIOCOOAMH: METOJI HENOCPEICTBEHHOTO MHTEIPUPOBAHMUS;

MCTO UHTCTPUPOBAHUS 110 YACTAM,; MCTOA HCOMMPCACIICHHBIX MHOXKHUTEIICH.

Tewma 3.5. OnpeneneHHbIN UHTETPAI.

Boruncnenue onpeneneHHoro HHTerpaina. Belarcienue miomaan ¢ IOMOIIBIO ONPEIETIEHHOIO HH-
Terpaia.

Tema 3.6. O0bIKkHOBEHHBIE AU epeHIInanbHble ypaBHEHHUS.

Pemenne nuddepeHnnanbHbIX ypaBHEHUHN CIeAyOUINX TUIIOB: nuddepeHuanbable ypaBHeHus 1-
ro MopsjKa, pa3peliéHHbIE OTHOCUTENILHO MPOU3BOAHOM; Auddepennnansupie ypaBHeHus 1-ro mo-
psaKa C pa3fensioluMUcs epeMeHHbIMH, TuddepeHIanbable ypaBHeHUs: 1-ro mopsjaka OJHO-
poansle, AudQepeHnnanbHble ypaBHeHUs 1-To mopsAaka JIMHEHHble, ypaBHeHUs bepHymnu u nu-
HeliHble TuddepeHImanbHbIe YpaBHEHUS 2-TO TIOpsIKa.

Tewma 3.7. Teopus psiaos.

HccnenoBanue CXOOUMOCTH PSAOB C MoOMoOIIbio mpu3HakoB JlamamOepa m Komm. Paznmoskenwue
(GyHKUIUH B cTeNeHHbIE psiibl 110 popmysie MakiopeHa U BRIYHCICHUE TPUOIMKEHHBIX 3HAUYCHHA.
Tewma 3.8. [Iuddepenmanbaoe ucuncieHrne GyHKINNT HECKOJIBKUX TIEPEMEHHBIX.

[TocTtpoenue nuHMA ypoBHS. Bhlunciienue 4acTHBIX MPOU3BOIHBIX. Beruncnenue rpaguenta GpyHk-
1uil. Pemenue 3a1a4 Ha HaxoX/1eHUEe HauOOJBIINX YU HAMMEHBIINX 3HAYeHUH (QyHKIMH.



Tema 3.9. @yHKIMSI KOMIIJIEKCHOTO IEPEMEHHOTO.
Pemenne 3amay Ha omnepanuy ¢ KOMIUIEKCHBIMH YUCIaMU. TpuroHomerpuyeckas (opma KoM-
iekcHoro yncna. [TokazarensHast popMa KOMITJIEKCHOTO YUCIIa.

Pa3znen 4. BepodTHOCTb U cTaTUCTUKA
Tema 4.1. OCHOBBI TEOPUH BEPOSITHOCTH.
Pemenne 3a1a4 Ha OCHOBHBIE TEOPEMBI TEOPUU BEpOATHOCTEH. Popmyra MOJHONH BEPOSTHOCTH.
Hcnonb3oBanue Teopemsl baiieca B BBIYMCICHUH BEPOSTHOCTH COOBITHSI.
Tema 4.2. Cny4aitHble BEJIUYUHBI.
Pemenne 3amad Ha pasnuyHbIE THUMBI paclpelesieHuil: OMHOMHMAIbHOE, THIIEPreOMEeTPUYECcKOoe,
ITyaccona, I'aycca.
Tema 4.3. CTaTUCTUUECKHE METOJIBI.
Brruucnenne nuneiHoro kosdduuuenta xoppensuuu. BoruncieHue paHroBbIX KO3()PHUIIMEHTOB
KOppesiuy. 3aladyl Ha perpecCUOHHBIN aHaIN3.

5. OLIEHOYHBIE CPEJICTBA JJI51 TEKYIIETO KOHTPO.ISI YCIIEBAEMOCTH,

MPOMEXYTOUYHOI ATTECTALIUU IO UTOTAM OCBOEHMS JUCHUATIJIMHBI U

YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSITEJABHOM PABOTHI
CTYJIEHTOB

5.1. Texkyuuii KOHTPOJIb YCIIEBAEMOCTH
PeliTUHT-KOHTPOJIb]l. AHATUTHYECKAsi TECOMETPUS U JIUHEHHas anreopa.

Bapuant Ne 1.
1.Pemuts cuctemMy ypaBHEHUN

3x+2y+z=1
2x+3y+z12=-2
2x+y+32=06

2. HaiinuTe anmuHy MeiMaHbl, ONMyHIeHHON U3 BepuiiHbl B Ha ctopony AC, eciu A(3;7), B(-2;-1),
C(-1;5).

Bapuant Ne2

Ax-3y+27=14
2x+5y—-3z=-14
Sx+6y—-2z=-11

1.Pemmts cuctemy ypaBHeHHH

2. A (2;3;-4); B(-3;5; 2); C (1, 4; 3). Ompenenure tun Tpeyroibanka ABC.

Bapuant Ne 3

2x—-y—-1=2
3x+4y-2z2=-9
3x—-2y+4z=15
1. PemmTts cucteMy ypaBHEHMI
2. Haiitu ckanspaoe npoussenenue (2 AC+3BC)-(AB-2AC), ecniu A (3; 2;7); B (8;5; 2);

C (10; 2; 6).
Bapuant Ne 4



Pemnts cucremy ypaBHEHUI

X+2y+4z=4
SX+y+22=-7
X-y+z2=-6

1. Haiitu muiomans Tpeyronsauka ABC, ecu A (3; 2; 7); B (8; 5; 2); C (10; 2; 6).
Bapuant Ne 5
1. PemmuTts cucreMy ypaBHEHMI

X—2y+3z=-1
2X+3y—4z=-5
3X -2y -5z2=-13

2. Omnpenenuth Tun Tpeyronbanka ABC, ecinu 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 tpeyronpHuk ¢ BepmuHamu A (1; -2; 8), B (0; 0; 4); C (6; 2; 0). Onpenenuts ero THI.

[\

Bapunant Ne 7
1. PemuTh cuctemMy ypaBHEHUI

X+y+2z=1
2X+3y+72=6
3X+4y-5z=-7

N

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

BapuanTt Ne 8
1. PemuTh cuctemy ypaBHEHUH

X—-4y—-2z=13
3X+y+z2=6
3X+5y+6z=-7

2. Han tpeyromsauk ABC: A (3; 7; -5), B (2; 4; 6), C (-5; 5; 1). Hatigute nmuny meauans BD.
Bapuant Ne 9
Pemnth cucreMy ypaBHEHUI
3X+4y+2z2=-1
2x —-y—-3z=11
X+5y+z=-8

1. AGB;42),B(-1;7;5),C(-2;5; -3).
Haiitu ckansproe npoussencaue (2AC-AB)-(AB-4BC).

Bapuant Ne 10
1. PemmTts cucreMy ypaBHEHMI

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



2.A(3;4;2),B(-1;7;5), C(-2; 5; -3). Onpeaenuts TN TPEYrOIbHUKA.
Bapuant Neo 11
1. Pemmmts cucremy ypaBHeHUM
X—2y+3z=-1
2Xx+3y—-4z=-5
3Xx -2y —-5z2=-13

2. Onpenenuts Trm tpeyroiasauka ABC, eciu A (3; 2; 5), B (7; -4; 1), C (-2; -1; -6).
Bapuant Neo 12
1.Pemuth cucteMy ypaBHEHHMA

2x—-3y+7z=0
X+y+4z=3
3X+4y—-5z2=—-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 cucreMy ypaBHEHUN

X+y+2z=1
2X+3y+72=06
3X+4y—-5z2=-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 cucteMy ypaBHEHUI

X—4y—-2z2=13
3X+y+z2=6
3X+ 5y +6z2=-7
2. Nan tpeyronsHuk ABC: A (3; 7; -5), B (2; 4; 6), C (-5; 5; 1). Haliqute nnuny meauans: BD.
Bapwuant Ne 15
1.Pemuth cucteMy ypaBHEHUI
X+4y+2z2=-1
2x—-y—-3z=11
X+5y+2z=-8
2.A (3;4;2),B(-1;7;5), C (-2; 5; -3). Haiitu ckansipHoe npousseneaue (2AC-AB)-(AB-4BC).
PeiiTuHr-kouTpoab2. Kpussie Broporo nopsaka. Jnddepenmaibapie ypaBHEHHS.
Bapuant Ne 1

1. IlpencraBuTh ypaBHEHHE KPUBOM BTOPOTO MOPSI/IKA B KAHOHUYECKOM BHJI€ U TIOCTPOUTH KPUBYIO
9x? + 16y? = 36x — 96y —36

2. Pemmts muddepennmansHoe ypapHeHne Y — 6y’ + 8y = 3x? + 4x + 2
Bapuant Ne 2
1. IlpencraButh ypaBHEHHE KPUBOM BTOPOTO MOPSAIKAa B KAHOHUYECKOM BUJIE U TIOCTPOUTH KPUBYIO
16x% + 9y%2 = 96x — 36y — 36

2. Pemuts muddepenuuansuoe ypapenue — y” — 5y’ + 6y = 22 + 5X + 2



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

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

Bapuant Ne 4
1. TlpeacTaBuTh ypaBHEHHE KPHBOW BTOPOTO TOPSIKA B KAHOHHYECKOM BHJEC W TIOCTPOHUTH KPH-
BYIO
9x? + 16y? = 18x — 64y + 71

2. Pemnuts muddepennuansaoe ypapaenuey” — 8y’ + 7y = 3x% + 7X + 2

Bapuant Ne 5
1.IlpeacraBuTh ypaBHEHHUE KPUBOM BTOPOTO MOPSAKA B KAHOHMUYECKOM BHUJIE€ U MIOCTPOUTH KPUBYIO
25x% + 9y? = 18y — 100x + 116

2. Peruts muddepenimansroe ypapaenne Y — 10y’ + 9y = 3x% + 7X + 2

Bapuant Ne 6
1.Hpe,[[CTaBI/ITb YpaBHCHUEC KpHBOﬁ BTOPOT'O ITOPSAKA B KAHOHUYCCKOM BUC U TTIOCTPOUTH KPUBYIO
9x2 - 16y2 = 36X + 96y +252

2. Pemuts muddepenupansuoe ypapaenue Y —4y'+ 8y = 3x? + 7x + 3
Bapuant Ne 7
1.ITpencraBuTh YpaBHEHHE KPUBOW BTOPOTO MOPSIIKA B KAHOHUISCKOM BHJIE M IIOCTPOUTH KPUBYIO
16x% — 9y? = 96X + 36y + 36

2. Pemmuts muddepennumansaoe ypapaenue  Y" — by'+ 6y = 2X? + 5X + 2
BapuanTt Ne 8

1.Hpe,[[CTaBI/ITI> YpaBHCHUC KpHBOﬁ BTOPOTO IMOPSAJAKAa B KAHOHUYCCKOM BUAC U ITIOCTPOUTH KPUBYIO
9x2— 16y2 = 18x + 64y + 199

2. Pemuth muddepenmmansaoe ypasuenne Yy’ — Yy — 6y =3x? —4x +5
Bapuant Ne 9

1.HpCI[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.IlpencraBuTh ypaBHEHUE KPUBOW BTOPOTO MOPsIKA B KAHOHUYECKOM BUJI€ U IOCTPOUTH KPUBYIO
9y? — 4x%2 = 36 — 36X — 24y

2. Pemuts muddepennpansaoe ypapaenne — Y” + 6y’ + 5y = 2x2 + 4x — 3
BapuanTtNe 11

[IpencraBuTh ypaBHEHUE KPUBOI BTOPOTO MOPSAKA B KAHOHMYECKOM BHUJIE€ U TIOCTPOUTH KPUBYIO
16x% + 9y% = 32x — 54y +47

1. Permuts mudpdepentmansroe ypapHerne Y — 8y’ + 15y = 3x? + 6x + 11
Bapuant No 12

ITpencTaBuTh ypaBHEHUE KPUBOW BTOPOTO MOPsiAKa B KAHOHUYECKOM BHJIE Y TIOCTPOUTH KPUBYIO
4x? - 9y? = 29 + 16x + 18y



2.. Pemuts nuddepenimansaoe ypapaenue  Y" — 4y’ + 3y = 2x% + 5x + 2
Bapuant Neo 13
1.IlpeacraBuTh ypaBHEHHE KPUBOI BTOPOTO MOPSIIKA B KAHOHUYECKOM BHJIE U TOCTPOUTH KPUBYIO
4x? + 25y? =150y — 8x — 129

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

Bapuant Ne 14
1.ITpencTaBuTh ypaBHEHUE KPUBOW BTOPOTO MOPSAKA B KAHOHMYECKOM BHUJIC U TIOCTPOUTH KPUBYIO
9x? — 16y? = 36X + 96y + 252

2. Pemmuts muddepenuunansuoe ypapaenue Y-8y + 7y =3x? +8x +5
Bapuant Ne 15
1.IIpencraBuTh ypaBHEHUE KPHBOIl BTOPOTO MOPS/IKA B KAHOHUYECKOM BHUJIC M TIOCTPOUTH KPHBYIO
4x? + 25y? = 50y — 16X + 59

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

PeliTHHI-KOHTPOJIb 3. BEpOsTHOCTH U CTaTUCTHKA.
Bapuant Ne 1
1. BepositHocTh onafganus y crpenka 0,7 npu ognoM BeicTpene. Ctpenok crpenset 10 pa3. Kako-
Ba BEPOSITHOCTH, YTO OH TOMAJET B Lelb HE MeHee 7 pa3? Pemmte 3amady ¢ momornbio ¢op-
MyJbl bepryun.
2. CryneHT Belydnsa U3 88 sK3aMEeHaLMOHHBIX BonpocoB 52. B Ounere 4 Bompoca. Haiitu Bepost-
HOCTb TOT'0, YTO €My IonaeTcst OMIeT, B KOTOPOM OH 3HAeT He MeHee 2-X BOIIPOCOB
Bapuant Ne 2
1. Tpu cTpenka CTpenstoT Mo MUIIEHU. BepoATHOCTh NONMagaHus B MUIIEHb IIPU OJHOM BBICTpEJIE
JU1st TIepBoTo crpenka paBHa 0,75, nns Broporo — 0,6, nist tpetsero — 0.84. HaifTu BeposiTHOCTH
TOT'0, YTO IIPU OZAHOM 3aJII€ B MULIEHb MTONAAYT /1B CTPEJIKA.
2. Ctynent Belyuni u3 80 sk3ameHalMOHHBIX Bornpocos 50. B 6uniere 4 Bompoca. Haiitu BeposT-
HOCTb TOTO, YTO €My NoMaJieTcs OMIET, B KOTOPOM OH 3HAET MEHbIIIE 2-X BOIIPOCOB
Bapuant Ne 3
1. CryneHT Bblyuni U3 83 sK3aMeHallMOHHBIX BorpocoB 58. B Ounere 4 Bonpoca. Haiitu BeposT-
HOCTh TOTO, YTO €My MOMNaaeTcCs OUIeT, B KOTOPOM OH 3HaeT He OoJiee 2-X BOIPOCOB.

2. B rpynme u3 25 cTyA€HTOB, IPUILIEAIINX HA dK3aMEH, 5 OTIMYHUKOB, 6 - XOpomucToB, 11 - Tpo-
€YHUKOB, 3 - nBoeuHUKa. B sx3ameHanmonHbix Omierax umeercs 80 BompocoB. OTIUYHUK MO-
JKET OTBETUTH Ha Bce 80 Bompocos, xopommcT - Ha 60, TpoeuHuk - Ha 40, nBoeyHuk - Ha 10.
Onun Ouner comepkuT Tpu Bompoca. CTyIeHT OTBETUI Ha 2 Bompoca Owmiera. Haiitu BeposT-
HOCTb TOT'0, YTO 3TOT CTYJEHT XOPOILIHUCT.

Bapnant Ne 4
1. Tpu cTpenka CTpestoT 0 MULIEHU. BeposITHOCT NonajaHus B MUILIEHD IIPU OJTHOM BBICTPEIIE
JJ1s iepBoro crpenka paBHa 0,72, miig Broporo — 0,85, nis tperbero — 0.94. HaliTu BEpOSITHOCTh
TOT'0, YTO IIPU OJHOM 3aJIII€ B MULIEHB MONAJAET TOJBKO OJIUH U3 CTPEIKOB.

2. B rpynme u3 20 cTyAeHTOB, IPUILIEIIINX HA IK3aMEH, 5 OTIIMYHUKOB, 7 -——XOPOILINUCTOB, 5 — TPO-
€4YHUKOB, 3 — IBOCUHMKA. B sk3amMeHanmoHHbIX Omierax umeercss 60 BonpocoB. OTINYHUK MO-
KET OTBETUTh Ha Bce 60 BONPOCOB, XOPOIMCT — Ha 42, TPOEUHUK — Ha 32, IBOEYHUK — Ha 15.
Onun Ouner conepuT TpH Borpoca. CTyaeHT OTBETHJI Ha Bce 3 Bompoca Ousera. Haiftu Bepo-
ATHOCTb TOTO, YTO 3TOT CTYJEHT OTJINYHUK.

Bapuant Ne 5
1. Crynent Boiyuni u3 80 sKk3aMeHAIIMOHHBIX BompocoB 60. B 6miere 4 Bomnpoca. Haiitu BeposT-
HOCTb TOTO, YTO €My IonaaeTcst OMIIeT, B KOTOPOM OH 3HaeT He 0oJjiee ABYX BOIIPOCOB.
2. B rpynne u3 25 cTy€eHTOB, NPUILIEANIAX HA SK3aMEH, 5 OTJIMYHUKOB, 7 - XOpOoImucToB, 10 - Tpo-
€YHUKOB, 3 - IBOCYHMKA. B sk3ameHannoHHBIX Omnerax umeercs 70 BompocoB. OTIMYHUK MO-
KET OTBETUTh Ha Bce 70 BompocoB, XxopomucT - Ha 50, Tpoeunuk - Ha 30, TBOCYHHK - 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 6

. s curanuzanuy o0 aBapuM yCTaHOBIIEHBI TPU HE3aBUCHMO pabOoTaroIIMX JaT4ynKa. Bepost-
HOCTb TOTO, YTO IPU aBapHH JaTYUK cpaboTaet, paBHa 0,97 mis nepsoro, 0.92 nist BToporo u
0,90 st Tperbero. HaiiTu BeposATHOCTB TOTO, YTO MPHU aBAPUU CPAOOTAET TOJIBKO OAMH JAaTUHK.

. B rpynne u3 28 cTyAeHTOB, IpUIIEAIINX HA 3K3aMEH, 5 OTIMYHUKOB, § - XopomucToB, 10 - Tpo-
€4HUKOB, 5 - IBOCUHUKOB. B sKx3ameHannonHbIx 6mierax umeercsa 80 BornpocoB. OTIMYHUK MO-
JKET OTBETUTh Ha Bce 80 Bompocos, xopommcT - Ha 60, TpoeuHuk - Ha 40, 1BoeyHUK - Ha 15.
Onun Ounet conepxut Tpu Bonpoca. CTyIeHT OTBETHII Ha Bce 3 Bompoca Ouiera. Halitu Bepo-
ATHOCTb TOTO, YTO 3TOT CTYJEHT XOPOILIHUCT.

Bapuant Neo 7

. B rpynne u3 26 ctyeHTOB, NpUIIEIIINX HA 3K3aMEH, 5 OTIMYHUKOB, § - XopowucTa, 9 - Tpo-
€4HUKa, 4 - IBoeYHUK. B sx3aMeHannoHHbIx 6unerax umeercs 30 BorpocoB. OTINYHUK MOKET
OTBETUTH Ha Bce 60 BOIIPOCOB, XOPOIIUCT - Ha 50, TPOCUHUK - Ha 25, nBoeUHHK - Ha 10. Onun
ouner conepkut Tpu Bonpoca. CtyaeHT oTBeTU Ha 1 Bonpoc 6uiera. Halitu BeposiITHOCTB TOTO,
YTO ATOT CTYAEHT TPOCUHHUK.

. VI3 maptuu u3nenuii Topapose] 0OTOMpaeT U3eIus BbICIIEro copra. BepostHocTh TOrO, UTO
HayJauy B3sSITOE€ U3/EJINE OKaXKETCs BBICILIEro copTa, paBHa 0,65. HaliTU BEPOSITHOCTb TOTO, UTO
U3 IIECTH IPOBEPEHHBIX U3/1€IHUN OOJIbIIE TOJIOBUHBI - M3/I€IHs BBICLIETO COpTa.

Bapuant Ne 8

. Bexoxects ceMsin 75%. bbuto kymuieno 8 cemsiH. KakoBa BEepOsITHOCTb, UTO B30OMAYT HE MEHEe
75% Bcex ceMsiH. PemnTs 3amauy ¢ nomoisto hopmynsl bepaymn.

. B rpynne u3 20 cTyaeHTOB, NpUILEIMINX HA 9K3aMeH, 5 OTJIMYHUKOB, 8 - Xopouucra, 6 - Tpoed-

HUKOB, | - nBoeuHuK. B 3k3ameHanmonnbix Omierax umeercs 50 BompocoB. OTINYHUK MOKET

OTBETUTH Ha Bce 50 Bompocos, xopowucT - Ha 40, Tpoeunuk - Ha 20, nBoeyHuk - Ha 10. OxuH

Omiet conepxuT Tpu Borpoca. CTyAeHT OTBETHII Ha Bce 3 Borpoca omiiera. Halitu BepoaTHOCTB

TOT'0, YTO ITOT CTYAEHT TPOCUHHUK.

Bapuant Ne 9

. B rpynmne u3 30 cTyneHTOB, NpULIeANINX HA 3K3aMEH, 5 OTINYHHUKOB, 9 - XOpOoImucTOoB, 12 - Tpo-

€YHUKOB, 4 - TBOeUYHMKA. B sk3aMeHannoHHbIX OuseTax umeercst 60 BompocoB. OTIMYHUK MO-

JKET OTBETUTH Ha Bce 60 Bompocos, xopowmucT - Ha 40, TpoeyHUK - Ha 20, 1Boe4HHUK - Ha 10.

Onun Ouier conepkut Tpu Bonpoca. CTyAeHT OTBETHII Ha Bce 3 Bompoca Ouiera. Haiitu Bepo-

ATHOCTb TOTO, YTO 3TOT CTYJEHT IBOCYHHUK.

. g curnanuzanuu o0 aBapUy yCTaHOBJIEHBI TPU HE3aBUCHMO paboTarounx gaTyuka. Beposr-
HOCTb TOTO, YTO IPU aBapHH JaTyuK cpaboTaet, paBHa 0,97 mis nepBoro, 0.92 st Broporo u
0,90 nns Tperbero. HaitTu BepOSITHOCTD TOTO, YTO TIPH aBApPHH CpabOTAET TOIHKO OJIUH JATUHK.

Bapuant Ne 10

. B rpynnie n3 20 cTy1eHTOB, IPUIIEAIINX HA 3K3aMEH, 5 OTJIUYHUKOB, 6 - XOPOIIUCTOB, 4 - TpoO-
€4HUKa, 5 - IBOEYHUKOB. B 3k3ameHanmonHbIx Omierax umeercs 40 BonpocoB. OTIMYHUK MO-
KeT OTBETUTH Ha Bce 40 BonpocoB, XxopomucT - Ha 30, Tpoeunuk - Ha 20, 1BoeuHuK - Ha 10.
Opnun 6user coaepkut Tpu Borpoca. CTyIeHT OTBeTUI Ha Bce 3 Bonpoca oueta. Haiitu Bepo-
ATHOCTb TOTO, YTO 3TOT CTYJEHT XOPOILKUCT.

. s curHanu3anuu 00 aBapuu YCTaHOBIIEHBI TPU HE3aBUCHMO paboTaromuX AaT4yrka. Bepost-

HOCTb TOTO, YTO IIPU aBApUU JaTYHK cpadbortaeT, paBHa 0,97 mig nepsoro, 0.92 miig BToporo u

0,90 st Tperbero. HaifTu BepOsSTHOCTB TOTO, YTO MPH aBapUU CpabOTAIOT HE MEHEee JIBYX JaT-

YUKOB.

Bapuant Neo 11

. BepositHoCTh Monaganus y crpenka 0,65 npu onHom BeicTpene. Crpenok crpenser 10 pas. Ka-
KOBa BEPOSITHOCTbh, UTO OH MOMNAJET B 1I€JIb HE MeHee 7 pa3? PemmTh 3amady € MOMOIIBIO
dopmynbl beprysu.

. CtyneHT BbIyuns u3 84 sK3aMEHAIIMOHHBIX BOpocoB 54. B 6miere 4 Bompoca. Haiitu Bepost-
HOCTb TOTO, YTO €My MonaeTcst OMIIeT, B KOTOPOM OH 3HaeT He MeHee 2-X BOIPOCOB



Bapuant Ne 12
1. Tpu pupMBbI BEITYCKAIOT OJJHOPOIHYIO MPOAYKLIHUIO: TiepBasi — 52% OT 00I11ero KoJM4ecTBa; BTO-
pas — 25% ot obmero komyecTBa; TpeThs — 23% OT o01ero konuuecTra. Y nepsoii — 4,5%
Opaka, y BTopoit — 3,4% Opaka, y Tpetbeit —2,1% Opaka. Bes mpoaykius cieayeT Ha CKiiaj.
Haiit BeposTHOCTB TOT0, UTO B35TOE HAay/Aaudy H3/EIHe Ha CKIIaJe OKaKeTCsl OpaKOBaHHBIM.

2. B rpynne u3 25 CTy1€HTOB, NPUILIEIIINX HA 9K3aMeH, 5 OTIIMYHUKOB, 6 - XopomucToB, 10 - Tpo-
€YHHKOB, 4 - MBOCUHUKA. B sKk3ameHanmoHHbIX Ouierax umeercs 40 BorpocoB. OTIUYHHUK MO-
J)KeT oTBeTUTh Ha Bce 40 Bompocos, xopomucT - Ha 30, Tpoeunuk - Ha 20, nBoeyHHK - Ha 10.
Opnun Owier comepxkut Tpu Bompoca. CTyneHT oTBeTws Ha 1 Bompoc Ounera. Haiitu Beposit-
HOCTb TOTO, YTO ATOT CTYJCHT JJBOCUHUK.

Bapuant Ne 13
1. Tpu cTpenka CTpensioT o MUIIEHH. BeposTHOCTh Momnajanusi B MUILIEHb IPU OJTHOM BBICTpEJIe
JUTst TIepBOro cTpenka paBHa 0,72, nis Broporo — 0,85, ninst Tpetbero — 0.94. Haiitu BeposiTHOCTh
TOT0, YTO MIPHU OJHOM 3aJIIl€ B MUIIEHb MOMAIAeT TOJbKO OJIUH U3 CTPEIKOB.

2. B rpynne u3 20 cTy€HTOB, IPUILIEAIINX HA SK3aMEH, 5 OTJIINYHUKOB, 7 - XOPOILIUCTOB, 5 - TpO-
€YHHKOB, 3 - MBOeUHUKA. B sk3ameHannonHbix Ouserax umeercs 40 BorpocoB. OTIUYHUK MO-
*eT oTBeTuTh Ha Bce 40 Bompocos, xopomucT - Ha 30, TpoeuHuk - Ha 20, n1BoeyHHK - Ha 10.
Opnun Ounet conepkuT Tpu Borpoca. CTyneHT oTBeTH] Ha 2 Bompoca Ousera. Haiitu Bepost-
HOCTb TOT'0, YTO 3TOT CTYJEHT TPOCUHHK.

Bapuant Neo 14
1. Crynent Bbryumi u3 80 sk3aMeHalIMOHHBIX BoripocoB 60. B Ouiere 4 Bonpoca. Haiitu BeposT-
HOCTb TOTO, YTO €My IOMNAaIeTCsl OUIIET, B KOTOPOM OH 3HaeT He 0oJiee ABYX BOIPOCOB.

2. Tpu GpupPMBI BBIITYCKAIOT OJHOPOIHYIO POAYKIMIO: TiepBasi — 42% OT 00IIero KoJn4ecTna; BTO-
past — 35% ot obmiero konu4uecTBa; TpeThs — 23% oT obmiero koauyecTBa. Y neppoi — 5,3%
Opaka, y BTopoit — 4,7% Opaka, y Tpetbeit —3,3% Opaka. Bes mpoaykius cieayeT Ha cKiia.
HaiiTi BeposSTHOCTB TOTO, YTO B3ATOE HayAauy U3/AETUE Ha CKIIAZe OKaXEeTCs OpaKOBaHHBIM.

Bapwuant Ne 15
1. Tpu cTpenka cTpenstoT 1o MULIeH!. BepoaTHOCTh nonajgaHusl B MULLIEHb TPU OJIHOM BBICTpEIIE
JUIsl IepBoro ctpenka paBHa 0,72, nis Broporo — 0,85, ninst Tpetbero — 0.94. Hailitu BeposiTHOCTh
TOT'0, YTO IIPU OAHOM 3aJIII€ B MULIEHB MONAAAET TOJBKO OJIUH U3 CTPEIKOB.

2. B rpynne u3 20 cTyJeHTOB, NPUILIEIIINX HA IK3aMEH, 5 OTJIMYHUKOB, 7 ——XOpOILIUCTOB, S — TPO-
€YHHUKOB, 3 — IBOeYHMKA. B sKk3amMeHannoHHbIX Omierax umeercs 60 BornpocoB. OTIUYHHUK MO-
JKET OTBETUTHh Ha Bce 60 BOIPOCOB, XOPOIIUCT — Ha 42, TPOEUHUK — Ha 32, TBOEUHUK — Ha 15.
OpnuH Ounet conep T Tpu Bonpoca. CTyeHT OTBETHII Ha Bce 3 Bompoca Ouiera. Haiitu Bepo-
ATHOCTb TOTO, YTO 3TOT CTYJEHT OTJINYHUK.

5.2 Ilpome:kyTOUYHAs aTTeCcTALUSA

Bonpochl Kk 3k3aMeHy 1o aucuuiimHe «MaremaTuka
1. CucremMsl KOOpaUHAT.
2. KoopaunaTsl Touek Ha npsiMoi. PaccTosiHue MexX Tty IByMsl TOUKaMH MPSIMOH.
3. JleneHnue oTpe3ka MpsSMOM B 3 JaHHOM OTHOIIICHHUH.
4. TlpsmoyronbHas JeKapToBas CUCTEMa U MOJIspHas cucreMa koopauHar. [lepexoxa ot npsimo-
YTOJIbHOM JA€KapTOBOM CHCTEMBI KOOPJUHAT K MOJISIPHOI U HA000POT.
5. PaccrosHre MeXy TOUKaMH MJIOCKOCTH.
6. VYrous HakiIOHA MPSIMOI K ocH abcuucc. YTI0BOH KOA(DUITMEHT TPSIMOI.
7. YpaBHeHHE NPSIMOIl 10 yriaoBoMy K03 (GUIIMEHTY U OTPE3KY, OTCEKaeMOMY OT OCH OpHMHAT.
8. VYpaBHeHHe mpsAMOil Ha TIIOCKOCTH IO TOYKE U YTIOBOMY KOA(DPUITUEHTY.
9. VYpaBHeHHE MPSIMOIl Ha TNIOCKOCTH IO JBYM TOYKaM.
10. OO6mee ypaBHEHHE TPSAMOI Ha TUIOCKOCTH.
11. VpaBHeHue NpsAMOI Ha INIOCKOCTH B OTPE3KaX.
12. Vron mexmy nByMs MPSIMBIMHA Ha TIJIOCKOCTH.
13. HopmanbHOe ypaBHEHHUE NMPSMOI Ha IUIOCKOCTH.
14. PaccTostHuE OT TOYKH J0 MPSMOM Ha TUIOCKOCTH.
15. IlpuBeneHue o0IIEro ypaBHEHUS MPSMON K HOPMAJIbHOMY BUY.



16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

YpaBHeHHE NIPSIMOY Ha IUIOCKOCTHU B IOJISIPHOU CHCTEME KOOPAMHAT.
Onnunc.

l'umep6omna.

[Tapabomna.

«Jluneitnas anredpa»

Onpenenurenu 2 nopsiaka.

Onpenenurenu 3 nopsiaka.

Brruncnenue onpenenureneii N- ro nopsaka.

Onpenenurenu MaTpHIlL.

Buaer maTpui.

Crnosxenue matpull. Y MHO)KEHHE MaTPUILIbI Ha YUCIIO.
YMHOXKEHUE MaTpHuil.

OobpatHas marpuna. EquHCTBEHHOCTh OOpaTHON MAaTPHIIBL.
MaTtpuuHble ypaBHEHUS.

Panr matpunel. Teopema 0 paHre MaTpuibl.

CriocoObl HaX0X/IEHUs paHra MaTPULIBI.

Pemenne cucreM nuMHENHBIX ypaBHEHUN MeTo10M [ 'aycca.
Pemenue cucrem IMHENHHBIX ypaBHEHUI MeTonoM Kpamepa.
MmuoxkectBa. JleicTBUS HaJl MHOKECTBAMH.

Knaccudukanusa GyHkuii.

[IpeobOpaszoBanue rpaduKos.

@DyHKIUU U UX CBOWCTBA.

[Ipenen yncnoBOil MOCIEAO0BATEILHOCTH.

[Ipenen pyHkumru B 6ECKOHEUHOCTH.

[Ipenen pyHkuuM B TOUKeE.

beckoHEeYHO Malble BEJTUUUHBL.

beckoHneyHO 60mbIIME BETUUYHUHBI.

OCHOBHBIE TEOPEMBI O IIpeEnax.

[TepBrIii 3aMedaTenbHbIN TPEE.

Bropoii 3amedaTenbHbIi Ipeeil.

3aa4yu, NPUBOAAIIUE K IOHATHIO TPOU3BOIHOM.
ITpousBosnHas ¢pyHkuuHU B Toukax. [Ipou3BoaHas cymMMbl IBYX (yHKIHHA.
[TpounzBoHast MPOU3BEIEHUS U YACTHOTO ABYX (DYHKIIHIA.
ITpon3BoHas CIOXKHON (PYHKIUH.

[MpousBoaHas GpyHKIMU Y=SIN X

[TpousBonHas GyHKIUHU Y=COS X

[TpousBognas pynkmmm y=tg X u y=ctg X

[MpousBoxnas pynkuuu y=loga X

[IpousBonHas GyHKIUU Y=ax

Teopema Jlarpanxa.

Teopema Pomns.

Teopema ®epma.

[IpaBuno Jlonurans.

Teopema Komm.

HeoOxonuMelii 1 J0CTaTOYHBIA MPU3HAKU CYIIECTBOBAHUS SKCTPEMYMOB.
WHTepBaibl MOHOTOHHOCTH (YHKIIMH, BBITYKJIOCTH U BOTHYTOCTH Irpaduka QyHKIMH.
AcuMNTOTHI (BepTHKAIbHbIE, TOPU30HTAIbHBIE, HAKIIOHHBIE).
[Tonsarue nuddepenmana, MpUMEHEHHE €r0 B MPUOIMKEHHBIX BBIYUCICHUAX.
[IpaBuna muddepeHmpoBaHus.

I'eomerpuueckuii cMbica quddepeHimana.

IIpon3BoHBIE Pa3IMYHBIX IOPSAAKOB.

[TepBooOpasHas GyHKIIMS U €€ CBOHCTBA.

[ToHsiTHE HEoNpeneIeHHOT0 HHTErpaJla U €r0 CBOWCTBA.
3aMeHa [IEpEMEHHOM B HEOIIPEIETIEHHOM UHTErpalle.



70. VMHTerpupoBaHHe MO YACTAM JJIsl HEOMIPEACTICHHOTO HHTETpaIa.
dx

—_—.
ax” +bx+c
dx

J.\/ax2+bx+c.

73. WuTerpansl BUAa Iﬂdx.

ax’ +bx+c
74. Meron HeonpeaeIeHHBIX KO3 PUITUSHTOB.
75. TloHATHE onpeeIeHHOro UHTerpaa.
76. CBoiicTBa ONPEICIICHHOTO HHTETpaa.
77. TeopeMa 0 CpefiHEM JJIsl OIIPEEICHHOIO HHTEerpaa.
78. Teopema 00 MHTETpase C MEPEMEHHBIM BEPXHUM IPEICIIOM.
79. ®opmyna Hetotona-Jleitouuma.
80. 3ameHa nmepeMeHHOM B OTIPECIICHHOM HHTETrpajle.
81. MuTerpupoBaHue 10 YacTAM AJIS OIPEJEIEHHOIO MHTerpaa.
82. TIpuOimxeHHOE BBEIYMCIICHHUE OTPECIICHHOTO HHTErpaia (METO I IPSIMOYTOJIbHUKOB).
83. IlpubnmkeHHOE BBIYUCICHUE OMPEICICHHOTO HHTETpaia (METO/I TPAIICIIHA ).
84. IlpumeHenwue ornpeeneHHOro HHTErpana. [lmomans mIockon GUrypsl.
85. IloHsATHE YUCIIOBOIO psijla U €ro CBOMCTBA.
86. I'eomerpuueckasi mporpeccus.
87. Heo0GXxoauMslii IpU3HAK CXOAUMOCTH YHUCIOBOTO PsJa.
88. Ilpu3Haku CpaBHEHUS YUCIIOBBIX PSIOB.
89. I'apMoHMYeCcKui psl.
90. [loctraTouHbIe MPU3HAKHA CXOUMOCTH YHCIIOBOTO PsIIa.
91. 3nakouepenyrouuecs psabl. [Tpusnak JleitOHuma.
92. AOGCOIIOTHO M YCIIOBHO CXOJIUMOCTb.
93. Hecob6ctBenHble HHTErpanbl. UHTErpaabHbIN NPU3HAK CXOJUMOCTH PSIJIOB.
94. Psanw @ypee.
95. Tlonsatue nudepeHanTbsHOro ypaBHEHUs IEPBOTO MOPSIKA.
96. uddepeHmansaoe ypaBHEHHE C Pa3ICISIONIMUCS IIEPEMEHHBIMHU.
97. Jluneitnsle nu¢depeHranbHble YpaBHEHUS IEPBOTO MOpsAKa.
98. Omnoponnbie quddepeHnnanbHbIe ypaBHEHHS MIEPBOTO MOPSIKA.
99. OpHoponHble GQYHKIIMU U UX CBOMCTBA.
100.KomrmiekcHbIe guca.
101. Iucdpepenumanbrbie ypaBHEHHS BTOPOTO MOPSIIKA.
102. ®yHKIIMN HECKOJBKUX MTepeMeHHbBIX. JINHUU YpOBHSI.
103.YactHble ¥ MosiHOE NMpUpalieHne GyHKINN HECKOIBKUX MEPEMEHHBIX.
104.YacTHbIe MTPOU3BOIHBIEC TIEPBOTO U BBICIIMX TOPSIKOB (PYHKIIUH HECKOJIBKUX ITEPEMEHHBIX.
['eomeTpuyeckuit CMbICI.
105. Iucddepennman. [Ipumenenne ero B NpuOIMKEHHBIX BHIYACICHUSX.
106.ITpou3sBo1HAs 110 HAIIPABICHUIO.
107.3kcTpeMyMbl PYHKITUH HECKOJIBKHUX ITEPEMEHHBIX.
108.Co0biTus. CiyuaitHpie cOOBITHS.
109.Kaccuueckoe onpeneneHne BeposSTHOCTH. CTaTHCTHYECKOE OTPEIETICHNE BEPOSITHOCTH.
110.2neMeHTBl KOMOMHATOPHKH.
111.Teopema ciiokeHUs BEPOSITHOCTEH JIJIs1 COBMECTHBIX M HECOBMECTHBIX COOBITHH.
112.Teopema yMHOKEHHUS BEPOSTHOCTEH JJII 3aBUCHMBIX M HE3aBUCUMBIX COOBITHIA.
113.®opmyna MoIHOI BEpOATHOCTH.
114.®opmyna beiteca (popmyna runores).
115.11oBTOpenue ucnsitanuii. @opmyna bepuymnnu.
116.1TpounsBoasimas GpyHKITHSI.
117.JIoxanbHas u uHTEerpaigbHas Gopmyna Myaspa - Jlamnaca.
118.Cnyuaiinbie BeTMYHHBI: TUCKPETHBIE U HEMPEPHIBHBIC.

71. WuTerpansl BUAQ j

72. Wnterpansl BUaa



119.3akoH pacnpeneneHus BEpOSITHOCTEH JUCKPETHOM CTy4aifHOW BEITMYMHBI.

120.buHoMUHATBEHOE pacIpeie/ICHHE.

121.Pacnpenenenue Ilyaccona.

122 . HopmanbHoe pacnpeenieHue, ero MaTeMaTH4ecKoe OKUaHue U JUCTIePCHs.

123. XapakTepuCTHKHN CUCTEMbI CITy4aliHbIX BEM4YMH. Perpeccust.

124.3aBucumbiec U HE3aBUCHUMBIE CITyJallHbIC BEJIMUMHEI.

125.T'enepanbHasi 1 BHIOOPOYHAsI COBOKYITHOCTH.

126.CratucTtryeckue OIEeHKH mapaMeTPOB pacIpe/IeICHUsI.

127. TouyeuyHple OLCHKH I CPEIHEH U TUCIIEPCUH T€HEPATbHON COBOKYITHOCTH.

128.NnTepBasibHbIe OLEHKU AJIsl CPETHEHN U TUCTIEPCUU HOPMAIBHOTO PACIIpeIeTICHUS] COBOKYII-
HOCTH.

129. loBeputenbHblii HHTEpBal. JloBepuTelibHAS BEPOSITHOCTD.

130.Kpurepuii cornacust [Tupcona.

131.I'padmuecknii crrocod 00pabOTKH SKCIEPUMEHTAIBHBIX JTAHHBIX.

132.Crocob cpemaux B 00pabOTKe IKCIIEPUMEHTAIBLHBIX JAHHBIX.

133.MeTo HauMEHBIIIUX KBaJIpaTOB B 00paObOTKE IKCIIEPUMEHTAIbHBIX JaHHBIX.

5.3. CamocrosiTesibHasi padoTa 00y4aruerocs
TeMbl 1J151 CAMOCTOAATEIBLHOTO U3YYEeHHS
Tema 1.1. JlekapTOBBI KOOPJAMHATHI HA NPSIMOM, HA IUIOCKOCTH U B IPOCTpaHcTBe. PaccrosiHue
MEXy IByMsl TOuKaMu. JleeHue oTpe3ka B JAHHOM OTHOILEHUU. [1osipHbIe KOOPAMHATHI.
Tema 1.2. YpaBHeHue npsaMoid, IPOXOAsIIeH yepe3 ABe JaHHbIE TOUKU. Y paBHEHUE IPSIMOM B OT-
pe3Kax.
Tema 1.3. HUccnenoBanue ¢opmel sunica. McecnenoBanue Gpopmsel runepoomst. Mccnenopanue
dbopmbl TapaboJIbI.
Tema 1.4. Jluneiinsle onepauuu HaJ BekTopaMu. basuc. Paznoxenue Bektopa o 6asucy. Jluneu-
Hasl 3aBUCUMOCTb BEKTOpOB. [Ipoeknus BekTopa Ha OCh U €€ CBOMCTBA.
Tema 1.5. 3agaun Ha nmapajienbHbIE WIN NEPIEHAUKYIISIPHBIE IUIOCKOCTH, HA YTOJl MEXY IBYMS
IJIOCKOCTSIMHU — CBEJICHHME K UCIIOJIB30BAHUIO COOTBETCTBYIOLIUX YCIOBUH JJI1 BEKTOPOB HOPMAJIH.
Tema 1.6. 3agaun Ha MIOCKOCTH U MPSIMYIO B TPOCTPAHCTBE — CBEAECHUE K UCIIOJIB30BAHUIO COOT-
BETCTBYIOIIMX YCIOBUM /Il BEKTOPOB HOPMAJIU M HAIIPABJISIOMINUX BEKTOPOB.
Tema2.1l. Beruncnenue onpenenureneii. CBOMCTBa ONPEAEIUTENEH.
Tema2.2. MeToibl pelieHns CUCTEM JIMHEWHBIX YpaBHEHUU. ['eoMeTpudeckas HHTEpIIpETaIs pe-
LICHUSI CUCTEM JINHENHBIX YpaBHEHUM.
Tema2.3. Matpuupbl u onepanuu Hajg HUMU. OOpaTHas MaTpULa.
Tema 3.1. Apudmernueckue omnepanuu HaJl HenmpepbIBHBIMU (GyHKUMAMHU. [loHATne oOpaTHON
¢byHku. MoHOTOHHBIE QyHKIMH. MOHOTOHHBIE (YHKIUH, UMeroue odpatHyio. IlpenenbHbie
3HaveHust GpyHkuuit Sinx/X mpu X—0 u (1+1/X) mpu X—o0.
Tema 3.2. IlpousBonHas pynkuuu.I'eomerpuyueckuil 1 MexaHMYECKUH CMBICI. YpaBHEHHE Kaca-
TeJIbHOM M HOpMayn KpuBOW. IIpon3BO/HBIE OCHOBHBIX 3eMeHTapHbIX (QyHKIui. [IponsBogHas
CYMMBI, Ipou3Be/ieHus1, yacTHoro. [IpousBoanas cinoxHoi QyHkuuu. [Ipou3BoaHbIE BBICIIUX MO-
PAAKOB.
Tema 3.3. ®opmyna Teitnopa st MHOTOWIEHA U AJIsL MPOU3BOJIbHON GyHKIMK. OCTaTOUHBIN WiieH
B ¢opme Jlarpamwxka u Ileano. Craumonapusie Touku QyHkiuu. IlepBoe u BTOpoe 10CTaTOYHOE
yciioBHe dKcTpemyMa. Teopema 006 skctpemyme GyHKImH, He quddepeHnupyemMoi B JaHHON TOY-
Ke. BeimykiocTs, BOrHyTOCTh Tpaduka ¢pyHkuuu. OOmas cxema ucciefoBaHus QYyHKIMUA U TO-
cTpoeHus ee rpaduka. HaxoxaeHne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHU (PYHKITUN HA CerMeH-
TE.
Tema 3.4. Heonpenenennslii uHTErpai. PasznokeHune NMpaBUILHON pallMOHAIBHOW IpoOW Ha Mpo-
creiimue. IHTerpupoBaHue palmoHaIbHBIX APOOEH.
Tema 3.5. OnpeneneHHblii HHTErpasl.3aMeHa EPEMEHHON U UHTETPUPOBAHKE T10 YACTSIM JJIS OIpe-
JIEJIIEHHOT 0 UHTerpaia. ['eoMeTpuueckne NpuiIoKeHUs ONPEEIIEHHOT0 HHTErpaia.
Tema 3.6. O0bIkHOBEHHBIC MU G EepeHITHATBHBIC YPABHEHUS.
Huddepennunanbable ypaBHEHHS JOMYCKAOIINE TOHIKEHHE TOPSIIKA.



Tema 3.7. 'apmonunueckuit psin. Teopemsl cpaBHenus. [Ipusnaku Jlanam6epa n Komm. MuTerpans-
HbIil npu3Hak Komm-Maknopena. 3HakornepeMeHHbIe psibl. AGCOIIOTHO W YCIOBHO CXOJISIIHECS
psnbl. 3Hakouepenyommecs psaabl. [Tpusnak JleitGnuma.

Tema 3.8. ludbdepenunpoBanue HeIsBHBIX QYHKIHH. YpaBHEHHE KacaTeIbHOHN TNIOCKOCTH HOPMAIH
K noBepxHocTH. Ilpon3BonHas QyHKIMM MO HampaBiIeHUIO. |'pagueHT (QYHKIUH U €ro CBOMCTBA.
[TonsiTHE 0 MaKCHMyM€ U MUHUMYME.

Tema 3.9. @yHKIUS KOMIUIEKCHOTO nepeMenHoro. [lokazarenbHas popmMa KOMIUIEKCHOTO YHCIIA.
Tewma 4.1. Mcnonp3oBanue TeopeMbl baiieca B BBIYMCICHUN BEPOSITHOCTH COOBITHS.

Tema 4.2. Cnyuaiinbie Benuuunbl. Pacnpenenenue ["aycca.

Tema 4.3. CratucTUYECKME METOIbI. 3a/1a4l Ha pErPECCUOHHBIN aHAIU3.

3agaHus 1J151 KOHCIIEKTUPOBAHUS
1. Pemenue cucrembl JIMHEHHBIX ypaBHeHHH meromamu: Kpamepa, Octporpaackoro-I'aycca, 00-
patHo#i Matpuiibl. (Bbiciias MaremMaTtiuka i1 SJKOHOMHCTOB: YY€OHUK JUIS CTYJICHTOB BY30B, 00Y-
qamuxcs 1o skoHoMmudeckuM crenuanbHocTssM/ H.I. Kpemep [u ap.].M.: FOHUTU-JJAHA,
2015.http://www.iprbookshop.ru/52071. Konucnekr riaBbl «JIuHeiiHas anreopay).
2. BoluncieHne HHTErpajia METOJI0OM HHTEIPUPOBaHKE 10 YacTsM. (Bbicias MareMaThka i 9KO-

HOMHCTOB: YYEOHHK Ul CTYICHTOB BY30B, OOYYAIOMIMXCS MO 3KOHOMUYECKHM CIICIIHAIbHOCTIM/
H.III. Kpemep [u ap.].M.: TOHUTU-JAHA, 2015.http://www.iprbookshop.ru/52071. Koucnekr
riaBbl «IHTErpaibHOE UCUUCIICHHEY).

3. Cxema uccienoBanus QyHKIUKM OJHOW EPEMEHHOM 1 rmoctpoeHue rpaduka GyHkimu. (Boiciast
MaTeMaThKa /sl SKOHOMHCTOB: Y4SOHUK /ISl CTYJCHTOB BY30B, 00YYaIOLIMXCS 110 SKOHOMHYECKUM
CIIeIIUATILHOCTSIM/ H.II. Kpemep 1 ap.].M.: IOHUTU-JAHA,
2015.http://www.iprbookshop.ru/52071. Koncnekr rinassl «/{uddepeHnnanbHoe HCUUCICHUEY).

4. PemieHre OAHOPOJHBIX U HEOAHOPOAHBIX AU(depeHnanbHbIX ypaBHEHUH BTOPOTO MOPsIKA €
HOCTOSIHHBIMU K03 dunmentamu. (Bpiciias maremMaTrika Ui 5KOHOMUCTOB: YU4eOHHK sl CTY/ICH-

TOB BY30B, 00y4aromuxcs mo 3xkoHomuueckuM crnernuanbHoctsm/ H.IL. Kpemep [u np.].M.: KOHU-
TU-JJAHA, 2015.http://www.iprbookshop.ru/52071Koncnekt riaBbl «/Iuddepenimansabie ypas-
HCHUS).

5. Ucnonp3oBaHue pas3nioKeHUs cTeleHHoro psna no ¢opmyine Teiopa 11t npuOINKEHHBIX BbI-
ypcnenuii. (Bpiciias MaTemMaTiKa JUisi SKOHOMHCTOB: YYeOHHUK ISl CTYJCHTOB BY30B, 00yYalOIINX-
ci mo »koHomuueckuMm crneuuanbHocTaM/ H.I. Kpemep [m  ap.].M.: IOHUTU-IJAHA,
2015.http://www.iprbookshop.ru/52071. Koucrmekt rinaBbl «CTENEHHBIE PSIBI»).

HpaKaneCKne 3alaHusA 1JIsi CAMOKOHTPOJISA

Bapuanr 1
1. JInsa curHanmu3anuu 00 aBapuy YCTAaHOBJICHBI JIBAa HE3aBHCHUMO PabOTAIONMIMX JaTdyuka. BeposT-
HOCTb TOT'O, YUTO IIPH aBapHM JaTYUK cpadboraet, paBHa 0,95 s nepsoro natuuka u 0,9 1ms BTOpO-
ro. HailTu BeposiTHOCTB TOTO, UTO MpHU aBapuu cpabOTaET TOJbKO OJIMH AATUHK.
2. JIBa cTpelika CTpENsAoT 0 MULIEHU. BeposSTHOCTh NMonajaHus B MULIEHb NP OJHOM BBICTpEIIE
ISl epBoro crpenka pasHa 0,7, a qist Broporo — 0,8. HaliTu BEpOSTHOCTh TOTO, YTO MPH OJHOM
3aJIlle B MUILIEHD IOMAJaeT TOJIBKO OAWH U3 CTPEIIKOB.
3. BeposATHOCTh OJJHOTO MOIAIaHUs B LIE€Jb IPU OAHOM 3allle u3 IByX opyaui pasHa 0,38. Haiitu
BEPOATHOCTH MOPAXKEHUS LEIN IIPU OJHOM BBICTPEJIE MEPBBIM U3 OPYIUil, €CIIM U3BECTHO, YTO IS
BTOPOTO OPYIHs 3Ta BEPOSATHOCTH paBHa (,8.
4. V3 mapTuu HW3AeiMi TOBapoBeJ OTOMpAET HM3AETHs BBICIIETO cOpTa. BeposTHOCTH TOro, 4TO
Hay/audy B35TOE€ U3JIEIUE OKaXKETCs BBICIIEro copTa, paBHa 0,8. HANTH BEPOSITHOCTH TOTO, YTO U3
TPEX MPOBEPEHHBIX U3/IETHUI TOJIBKO J1BA U3ENINUS BBICILETO COPTA.
5. YCTpOMCTBO COACPKUT JBA HE3aBUCUMO PalbOTAIONIUX dJIeMEHTa. BeposSTHOCTH OTKa3a 3JIeMEH-
TOB cooTBeTcTBEHHO paBHbI 0,05 u 0,08. HaliTu BEposITHOCTH OTKa3a yCTPOMCTBA, €CIM YISl 3TOTO
JIOCTaTOYHO, YTOOBI OTKA3aJI XOTs ObI OJMH JJIEMEHT.
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http://www.iprbookshop.ru/52071

6. BeposaTHOCTB XOTs OBl OJTHOTO MOTMAJaHUA B LIENb MIPH YEThIpeX BhICTpenax paBHa 0,9984. Haiitu

BEPOATHOCTb MMONAJAHUS B LIEJb IPU OJJTHOM BBICTpEJIE.

7. B nepBoii ypHe conepxkutcs 10 mapoB, u3 Hux § Genbix; Bo BTopoil ypHe 20 mapos, 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 mpousBeAeH 3l Mo 1end. BeposTHocTh nonaganus B 1elb i IEPBOro Opy-

must paBaa 0,8, mis Broporo — 0,85, mist Tpethero — 0,9. HaiiTu BEpOSTHOCTH CIETYIOMINX COOBITHIA:

a) TpH TIOTAJIaHus B 11€J1b; 0) JBa MOMAa aHKs; B) OHO MOIAIaHKe; T) HA OJHOTO TOMA aHusl; 1) XO-

Ts1 ObI OIHO TIOTIaJAaHHE.

9. B smuke nmeercs 15 aeraneit, cpean kotopbix 10 okpameHHbx. COOpIIMK Hay1adyy W3BJICKAET
Tpu neranu. HailTu BEpOSITHOCTH TOTO, YTO W3BJICUCHHBIC JETANM OKAXYTCA OKpAIICHHBIMH.
0,2637

10. B smuke 100 geraneit, 3 Hux 10 OpakoBanHbiX. Haymady u3BiI€UeHBI YeThIpE JETalH.
HaiiTi BeposITHOCTH TOTO, YTO Cpelr M3BICYCHHBIX JeTalleii: a) HET OpaKOBAaHHBIX; 0) HET roj-
HBIX. A)0,6516; 6) 0,0001.

11. B rpynne 12 cTyaeHToOB, cpeau KOTOpbIX § OTIIMYHUKOB. [lo crucky Haynady oToOpaHb! 9
cTyAeHTOB. HailTi BEpOSTHOCTH TOTO, YTO Cpeli OTOOPAHHBIX CTYJCHTOB ISITh OTAMYHUKOB. 0,2545
12. B xopoOke nsATh OJAMHAKOBBIX M3/EIHM, IpUYeM TpU U3 HUX OKpalleHbl. Haynauy u3Bieue-

HBI 1Ba U3OCIINA. HaﬁTH BepOSITHOCTB TOro, 4To CpeI[I/I ABYX HN3BJICUCHHBIX PI3I[CJIPII>1 OKa)KyTC?II a)
OJIHO OKPALICHHOC U3ACIINC, 6) JABa OKPAIICHHBIX U3CIIHUA; B) XO0THA 6I>I OJHO OKpAIICHHOC U3ACIIHC.
A) 0,6; B) 0,3; B) 0,9.

13. Cpemu 100 norepeliHbIX OWIJIETOB €CTh S5 BBIMTPBIIIHBIX. HaliTh BEpOSTHOCTH TOTO, YTO 2
HayJauy BbIOpaHHbIE OKaXKyTcsl BRIUTPbIIHbIMU. 0,002
14. B smuke 10 nmeraneid, cpeau KOTOPBIX IIECTh OKpamieHHbIX. COOPIIMK HayAauy U3BJICKACT

yeTbIpe feTanu. HaliTu BeposATHOCTH TOTO, UTO BCE U3BJICUEHHBIE I€TAIN OKaXYyTCs OKpaIlleHHBIMH.

0,0714

15. B maptum 10% necrangaptHbeix aeraneil. Haynauy oroOpanbl uethipe neranu. Hamucarsb

OMHOMMHAJIBHBIM 3aKOH paclipelleleHus] AUCKPETHOH ciyyaiiHOi BenmuuuMHbl X — 4Hcla HECTaH-

JApTHBIX JeTajel cpeau 4YeTblpeX OTOOpPaHHBIX U MOCTPOUTH MHOTOYTOJIBHHMK IOJIyYEHHOTO pac-

npenenenus. 0 - 0,6561; 1 — 0,2916; 2 — 0,2486; 3 — 0,0036; 4 — 0,0001

16. B maptum u3 10 meraneit umeercs 8 cranmaptHeiX. Haymgaay oroOpansl ae aeranu. Cocra-

BUTh 3aKOH pacIpeleleHHus] Yncia CTaHJapTHBIX JeTtaned cpenu otoOpannbix. 0 — 0,0222; 1 —

0,3556; 2 — 0,6222.

17.  CraHok-aBTOMAT IITAMITyeT JAETald. BeposSTHOCTH TOro, 4TO M3TOTOBJIEHHAS JETajb OKa-

eTcst OpakoBanHoM, paBHa 0,01. Haiitu BeposiTHOCTH TOTO, uTO cpenu 200 meraneit okaxeTcs: poB-

HO 4eThIpe OpakoBaHHBIX. 0,0902

18. N3 xononer B 36 kapt Hayran O6epyt 4 kapTel. KakoBa BEpOSITHOCTh  TOTO, YTO BCE BHIHYTHIC

KapThl OyayT ofaHo#i Mactu? 0,86

19. IOnoma, nocrynatromuii B BY3, nomken npoutn 4 ncnbiTanus. BepoATHOCTh ycremHoro

BBIMTOJIHEHUSA UM 3afaHuii: 1-ro ucnerranus - 0.9; 2-ro - 0.95; 3-ro - 0.8; 4-ro - 0.85. Kaxko-

Ba BEPOSITHOCTh TOTO, YTO FOHOIIIA C YCIIEXOM ITPOMIET HEe MeHee 2-X ucnbiTanui? 0,9942

20. Crynent Bbryunia u3 60 sk3ameHalmoHHBIX BonpocoB 40. B 6unere 4 Bonpoca. Haiitu Bepo-

ATHOCTb TOT'0, YTO €My IoMajercss OWieT, B KOTOPOM OH 3HaeT OOoJblLIe MOJIOBUHBI BOIPOCOB.

0,5926

21. B rpynme n3 10 cryaeHTOB, NpuIIeAmnX HAa 9K3aMeH 3 MOArOTOBJIEHHBIX OTINYHO, 4 - XO-

potio, 2 - TpoeuHuKa, | - ABoeyHUK. B sk3ameHannoHHbx omnerax umeercs 20 BonpocoB. OTany-

HO IOATOTOBJICHHBIN CTYJEHT MOKET OTBETHTHh Ha Bce 20 BOIPOCOB, XOPOIIO MOATOTOBJICHHBIN -

Ha 16, nocpenctBeHHO - Ha 10, muoxo - Ha 5. BeI3BaHHBINA Hayraj CTYIAEHT OTBETWJ Ha 3 IPOU3-

BOJIBHO 3aJJaHHBIX Bompoca. HailTu BEpOATHOCTH TOTO, YTO ATOT CTYAEHT OTIIMYHUK. 0,5787
Bapuanrt 2

1. Inst curHanm3anuu o0 aBapuu yCTaHOBJICHBI J1Ba HE3aBUCHMO paboTaroummx aaTdyuka. Bepost-

HOCTb TOT'O, UTO IPH aBapHM JaTYUK cpaboraer, paBHa 0,75 ans nepBoro natuuka u 0,7 amst BTopo-

ro. HaiiTu BeposiTHOCTB TOTO, UTO MpHU aBapuu cpabOTaeT TOJbKO OJIMH AATUHK.



2. JIBa cTpeiika CTpENsoT 0 MULIEHU. BeposATHOCTh NonajaHus B MUIIEHb IIPU OJIHOM BBICTpPEIIE
JJ1s1 iepBoro crpesnika pasHa 0,75, a nnsa Broporo — 0,6. HaliTi BEpOSITHOCTH TOTO, YTO MPU OJHOM
3aJllle B MUILIEHD 10M1AIa€T TOJIBKO OJWH U3 CTPEJIKOB.

3. BeposTHOCTH OAHOTO MONAJaHus B 1€Ib IPU OJTHOM 3aire u3 AByX opyauil paBHa 0,46. Haiitu
BEPOATHOCTH MMOPAXKEHUS LIEIU IIPU OJHOM BBICTPEJIE NEPBBIM U3 OPYIUM, €CIU U3BECTHO, YTO JAJIS
BTOPOT'O OPY/IHsl 3Ta BEPOSTHOCTh paBHa (,65.

4. V3 mapTuu W3A€iHMid TOBapOBEJ OTOMpAET HM3AETHs BBICHIETO cOpTa. BeposTHOCTH TOro, 4YTO
Hay/auy B35iTOE€ U3JIEJIUE OKaXETCs BBICIIEro copTa, paBHa 0,9. HalTU BEpPOATHOCTHb TOTO, YTO U3
TPEX MPOBEPEHHBIX U3/IEIUM TOJIBKO J1BA U3EINS BBICILIETO COPTa.

5. YCTpOMCTBO CONEPKUT /IBa HE3aBUCUMO PA0OTAIOMIMX 3JIeMEeHTa. BeposaTHOCTH OTKa3a 3j1eMeH-
TOB cooTBeTcTBeHHO paBHbl 0,02 u 0,08. HailTu BeposATHOCTH OTKa3a yCTPONCTBA, €CIIH JIJISl 3TOrO
JIOCTaTOYHO, YTOOBI OTKAa3aJ XOTs Obl OJMH AJIEMEHT.

6. BeposiTHOCTB XOTSl OBl OIHOTO IOMAIaHuUs B LI€JIb IPU YEThIpEX BhICTpenax paBHa 0,9584. Haiitu
BEPOSITHOCTH MOIA/IaHUs B LI€JIb [IPU OJIHOM BBICTpEJIE.

7. B mepBoii ypHe conepkutcs 12 mapoB, u3 HuX 4 0enbix; BO BTopoil ypHe 20 mapos, U3 HHUX 3
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. 13 Tpex opynuii mpou3BEIEH 31 M0 Leau. BeposaTHOCTh nonajanus B LEIb AJs IEPBOro Opy-
must paHa 0,7, mis Broporo — 0,85, mist Tperbero — 0,93. HaliTu BEpOSTHOCTH CIEAYIONIUX COOBI-
TUH: a) TpU MOMaJaHus B 1ieib; 0) JABa MOMaJaHus; B) OJHO MOMNaJaHue; T) HU OJHOTO MOMaIaHus;
1) XOTsI ObI OJTHO TIOTIA[AHHE.

9. B simuke umeetcs 25 aeranel, cpenu KOTopbix 13 okpameHHBIX. COOPIIMK HayJaudy U3BJICKACT
Tpu Jetanu. HailTu BEpOSITHOCTB TOTO, UTO U3BJIEUEHHBIE AETAN OKaKYTCs OKpalieHHbIMU. 0,1243

10. B smuke 130 neraneit, u3 Hux 25 OpakoBaHHbIX. Haynauy u3BneueHsl yeTbipe aetanu. Haiitu
BEPOATHOCTh TOTO, YTO CPEIM U3BJICUCHHBIX JETalieil: a) HeT OpaKkOBaHHBIX; 0) HET TOJHBIX. A)
0,4208; 6) 0,0011

11. B rpynme 14 cTyaeHToB, cpeny KOTOPhIX 8 OTIIMYHUKOB. [1o cniucky Haynady oToOpaHsl 6 CTy-
neHToB. HaliTu BepOsATHOCTB TOT0, UTO Cpe/ld OTOOPAaHHBIX CTYJEHTOB MATh OTAMYHUKOB. 0,1119

12. B kopoOke BoceMb OJJUHAKOBBIX M3JI€INH, TPUUEM TPU U3 HUX OKpaieHbl. Haynauy u3BiedeHsl
nBa u3zaenus. HaliTu BeposATHOCTB TOTO, UTO Cpellu ABYX M3BJICUEHHBIX M3AEIHH OKaXyTCs: a) OJJHO
OKpallleHHOE H3/emue; 0) ABa OKpalleHHbIX M3ENus; B) XOTsA Obl OHO OKpAaLIEHHOE M3Jeiue. A)
0,5357,6) 0,1071; B) 0,6428.

13. Cpeau 300 notepeitHbIXx OmiIeTOB €cTh 12 BBIMTPBIIHBIX. HaliTh BeposTHOCTH TOro, 4TO 2
Hay/Jauyy BbIOpaHHBIE OKa)KyTcsl BRIMTphIIHBIMU. 0,0015

14. B amuke 14 neraneil, cpenyu KOTOPBIX MSTh OKpalleHHbIX. COOPIIMK Haynauyy U3BJIEKAeT JIBE
netanu. HaiiTu BEpoSITHOCTB TOTO, UTO BCE U3BJICUEHHBIE AETAIN OKaXKyTcsa okpameHHbMu. 0,1099
15. B maptuu 30% HecrangapTHbIx aetaneil. Haynauy otoOpansl uetbipe neranu. Hamucats GuHO-
MUHAJIbHBIN 3aKOH paclpelesIeHuss AUCKPETHOM CydailHON BENMUYMHBI X — YMCJla HECTAHJAPTHBIX
JeTanel cpeid YeThlpeX OTOOpPaHHBIX U MOCTPOUTH MHOTOYTOJIHUK MOJTYYEHHOTO pacIpe/ieieHHsl.
0-0,2401; 1 -0,4116; 2 — 0,2646; 3 — 0,0756; 4 — 0,0081.

16. B maptuu u3 17 geraneit umeercsa 8 crangaptHeix. Haynauy oto6pans! ase aeranu. CocTaBUThH
3aKOH pachpelelIeHHs YMCiia CTaHJapTHRIX aeTaneit cpenu otodpannbix. 0 -0,2647; 1 — 0,5294; 2 —
0,2059

17. CraHOK-aBTOMAT IITaMIyeT AeTaau. BeposSTHOCTh TOro, 4YTO M3rOTOBJIEHHAS JETANb OKa)KETCs
OpaxoBanHoO#, paBHa 0,03. Haiitu BeposTHOCTB T oro, uto cpeau 200 meraneit oKkaxeTcsi pOBHO Ye-
TeIpe OpakoBaHHBIX. 0,1338

18. I3 nByx kosion B 36 xapT Hayraa OepeMm 1o kapte. KakoBa BepOsITHOCTh TOTO, YTO TIPH 3TOM
BbIHEM X0Ts Okl o1HOTO Ty3a? 0,2099

19. FOHoma, noctynatomuii B BY3, nomxen npoitu 4 ucnbiTaHus. BepoATHOCTh YCTEIIHOTO BbI-
[MOJIHEHUS UM 3ananunii: 1-ro ucnerranus - 0.95; 2-to - 0.9; 3-ro - 0.85; 4-ro - 0.7. KakoBa
BEPOSITHOCTh TOT'O, YTO FOHOIIIA C ycriexoM npoieT He 6osee 1 ucnbitanusn? 0,0083

20. Crynent Belyuns u3 80 sk3ameHaMoHHBIX BorpocoB 50. B Ounere 4 Bonpoca. Haiitu Bepost-
HOCTh TOT'O, YTO €My MOTMaAeTCsi OUIIET, B KOTOPOM OH 3HaeT He MeHbIe 2 Bormpocos. 00,8543



21. B rpynne u3 15 cTyneHTOB, MPHUIIEANINX HA 9K3aMeH, 4 TOArOTOBJICHHBIX OTIUYHO, 6 - XO-

poiio, 2 - Tpo€UHHKa, 3 - ABOCYHHMKA. B sk3ameHanmoHHbIX Ouserax umeercs 20 Bormpocos. OT-

JUYHO TIOJIFOTOBJICHHBIN CTY/IEHT MOKET OTBETUTH Ha Bce 2(0) BOIPOCOB, XOPOIIO MOATOTOBICHHBIN

- Ha 16, nocpenactBeHHo - Ha 10, Ioxo - HA 5. BbI3BaHHBIA Hayraj CTYJECHT OTBETUJI Ha 3 IIPOU3-

BOJIBHO 3aJJaHHbIX Bollpoca. HaliTu BeposATHOCTH TOr0, YTO ATOT CTYAEHT ABoeuHuK. 0,0037
Bapuaunr 3

1. JInst curnanu3anuu o0 aBapuu YCTAHOBJICHBI J[BA HE3aBUCUMO pa0OTAIONUX JaTduka. Bepost-

HOCTh TOT'O, YTO MPH aBapHH JaTIUK cpadoTaeT, paBHa 0,86 mys nmepBoro natuuka u 0,93 mis BTO-

poro. HaiiTu BepoITHOCTb TOTO, UTO IIPHU aBapuM CpadOTAET TOJIBKO OJIUH JaTUUK.

2. JIBa cTpelika CTPENsoT Mo MULIEHH. BeposTHOCTh monajaHusl B MULIEHb MIPH OJHOM BBICTpEIIe

JU1s iepBoro crpenka paBHa 0,95, a qiist Broporo — 0,84. HaiiTu BeposiTHOCTH TOTO, YTO MPU OJJHOM

3aJIIe B MUILIEHB TIOMAJaeT TOJIBKO OJIMH U3 CTPEIIKOB.

3. BeposATHOCTH O/IHOTO MONAJAaHUsI B LEJIb IPU OJHOM 3alllle U3 AByX opyauid pasHa 0,48. Haiitu

BEPOATHOCTH MOPAXKEHUS LIETH MIPH OJHOM BBICTpEJie MEPBBIM U3 OPYIHil, €CIM U3BECTHO, YTO JIJIS

BTOPOT'0 OPY/Jusi 3Ta BEPOSITHOCTH paBHa (,9.

4. U3 maptum u3genuidl ToBapoBel OTOMpaeT HM3AENUs BBICHIETO cOpTa. BeposTHOCTH TOro, 4YTO

Hay/lauy B3ATOE€ M3JIEJIUE OKAXXETCs BBICIIEro copTa, paBHa (,96. HATH BEpOSATHOCTH TOTO, YTO U3

TpeX MPOBEPEHHBIX U3/IETHI TOJBKO J1BA U3ENHUs BBICILIETO COpTa.

5. YCTpOMCTBO CONEPKHUT JIBa HE3aBUCHMO PA0OTAIOIINX dJIEMEHTA. BEpOSTHOCTH OTKa3a dJIeMEH-

TOB cooTBeTcTBEHHO paBHbl 0,15 u 0,18. HailTu BepoATHOCTH OTKa3a yCTpPOWCTBA, €CIU JJIs ITOTrO

JIOCTaTOYHO, YTOOBI OTKA3aJl XOTSI ObI OJMH JJICMCHT.

6. BeposTHOCTH XOTS OBI OJJHOTO TIOTIAIAHKS B LI NIPU YETHIpEX BhICTpenax paBHa 0,8984. Halitu

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

7. B nmepBoii ypHe conepkutcsi 12 mapoB, u3 HUX 8 OenbiX; BO BTOpoii ypHe 20 1mapoB, U3 HUX 2

Oenbrx. M3 kaxmoil ypHBI Hayaady W3BJICKIM MO OAHOMY Iapy, a 3aTéM M3 3THUX JIBYX IIapoB

HayJady B3ST OAUH map. HailTu BEpOSITHOCTH TOTO, UTO B3AT OEIBIiA 11ap.

8. U3 Tpex opyauil mpousBeneH 3alm 1o 1end. BeposTHOCTh nmonagaHus B 1eNb AJis IEPBOTO OpY-

nus pasHa 0,84, ms Broporo — 0,87, mist Tperbero — 0,92. HaiiTu BEposSTHOCTH CIEIYIOIMIMX COObI-

TUI: a) TP TOMAIaHus B 11eJb; 0) JABa MOMAJaHus; B) OJHO MOMAaJaHue; T) HU OJHOTO MOIaIaHus;

1) XOTsI ObI OTHO TIOTIAJJaHHE.

9. B simuke umeetcst 19 geraneit, cpenu kotopeix 11 oxpamenasix. COOpIIUK Haymady U3BIIe-

KaeT Tpu jaetanu. HailTu BEpOATHOCTh TOrO, YTO M3BJICUYECHHBIE JIETATN OKAXYTCS OKPAIICHHBIMH.

0,1703

10. B smuke 140 nmeraneif, u3 Hux 24 OpakoBaHHBIX. Haymauy M3BIEYEHBI YETHIPE JIETANH.

Haiit BeposITHOCTh TOTO, UTO CpeJIU U3BJICUYCHHBIX JIETaJCi: a) HeT OpaKOBaHHBIX; 0) HET TOAHBIX.

A) 0,4671; 6) 0,0007

11. B rpymnmne 12 cTyaeHToB, cpeau KOTOpbIX 8 OoTiaMYHUKOB. [lo crucky Haynady oTtoOpaHsl 5
cTyAeHToB. HailTu BeposSTHOCTH TOT0, UTO Cpeld OTOOPAHHBIX CTYIAEHTOB MATh OTIMYHHUKOB. 0,0707
12. B KOpoOKe MATh OJWHAKOBBIX M3ICIH, IIPUYEM J[Ba U3 HUX OKpamieHbl. Haymauy u3Biede-

HBI J1Ba u3aenus. HallTu BEpOsITHOCTh TOTO, UTO CPeIH JIBYX M3BJICUCHHBIX H3ACITUN OKKYTCS: a)
OJTHO OKpallleHHOE u3JIeue; 0) ABa OKpPAIICHHBIX U3/IETHUS; B) XOTs ObI OJTHO OKpAIICHHOE U3JIEIHE.
A) 0,60; 6) 0,10; B) 0,70

13. Cpenu 150 norepelHbIX OUIIETOB €CTh 5 BBHIMTPHIIHBIX. HaliTu BeposTHOCTH TOrO, uTO 4
HayZJauyy BbIOpaHHbIE OKaKyTcsl BRIMTphIIHBIMU. 0,0000002
14. B smmke 55 meraneit, cpen KOTOPHIX IMIECTh OKpameHHbIX. COOpIMK Hayaady WU3BJICKAET

yeTeIpe feTanu. HallTH BeposITHOCTh TOTO, YTO BCE U3BJICUEHHBIE JETATH OKKYTCS OKPALIEHHBIMH.
0,000044

15. B maptum 20% nHecrannmaptHbeix aertaneil. Haynauy oroOpansl uetsipe aeranu. Hamumcatsb
OMHOMHUHAIBHBIA 3aKOH paclpeAesieHus] AUCKPETHOW CIIydailHOW BEIWYMHBI X — YHCJIa HECTaH-
JApTHBIX JAeTalell cpelu 4YeTblpeX OTOOPAHHBIX U MOCTPOUTH MHOTOYTOJIBHUK IOJIyYEHHOTO pac-
npenenenus. 0- 0,4096; 1 — 0,4096; 2 — 0,1536; 3 — 0,0256; 4 — 0,0016.

16. B maprtum u3 10 neraneit umeercs 6 crannapteix. Haynauy otoOpans! n18e neranu. Cocra-
BUTh 3aKOH pacHpeleieHUs YUClIa CTaHIApTHBIX neTtanei cpenu otoOpanubix. 0- 0,3333; 1 —

0,5333; 2-0,1333.



17. CraHoK-aBTOMAT WITAMITyeT AeTajlid. BeposTHOCTh TOTO, YTO M3TOTOBJICHHAS JETalb OKa-
)keTcst OpakoBanHOM, paBHa 0,06. Halitu BeposTHOCTH TOTO, uTO cpeau 200 meraneit OKaxeTcs: poB-
HO 4eThIpe OpakoBaHHBIX. 0,0045

18. N3 xononer B 36 kapt Hayraa 6epyt 4 kapTel. KakoBa BEepOsITHOCTh TOTO, UTO BCE BHIHYTHIC
KapThl OyayT pasnoit mactu? 0,1114
19. IOnoma, nocrynaronuii B BY3, nomxen npoitu 4 ucnbiTanus. BeposiTHOCTh yCHENIHOTO

BBITIOJTHEHUS UM 3aanuii: 1-ro ucnbiranus - 0.9; 2-ro - 0.95; 3-ro - 0.8; 4-ro - 0.85. KakoBa Bepo-
STHOCTB TOTO, YTO FOHOIIA C ycrexom npoiaet 2 ucnsitanusa? 0,0691

20. Crynent Beryum u3 80 sx3aMeHaIIMOHHBIX Bonpocos 60. B 6unere 4 Bonpoca. Haiitu Bepo-
STHOCTb TOTO, YTO €MY ITOIaJIeTCsl OMIIET, B KOTOPOM OH 3HAeT He Oouibie 2-X Borpocos. 0,2589
21. B rpynne u3 20 cTyIeHTOB, MPHUIIEANINX HA 9K3aMEH, § MOJArOTOBJICHHBIX OTIUYHO, 6 - XO-

poiio, 4 - TpoeuHHKa, 2 - ABOCYHHKA. B sk3ameHanmoHHbIX Ouyerax umeercs 20 Bormpocos. OT-
JIMYHO MOJTOTOBJIEHHBIN CTYJEHT MOKET OTBETUTH Ha Bce 2(0) BOIIPOCOB, XOPOIIO MOJArOTOBJIEHHBIN
- Ha 16, nocpeactBeHHo - Ha 10, mioxo - Ha 5. Bei3BaHHbBIN Hayraj CTYACHT OTBETUJ Ha 3 MpOU3-
BOJIBHO 3aJJaHHbIX Bompoca. HaliTu BeposATHOCTH TOr0, YTO ATOT CTYAEHT oTiInyHUK. 0,7026
Bapuanr 4

1. ng curHanu3auuy o0 aBapuM YCTaHOBJIEHBI J]Ba HE3aBUCUMO paboTarouMXx jJaTuyuka. Be-
POATHOCTH TOTO, YTO MU aBapHH JAaT4UMK cpadbortaeT, paBHa 0,75 mis mepBoro gatuuka u 0,9 ans
BTOporo. Haiitu BepoATHOCTH TOT0, YTO IIPU aBAPUHU CPAOOTAET TOJIBKO OAUH JaTUHK.
2. [IBa cTpeliKa CTPENSOT 110 MULIEHU. BepoATHOCTh onajgaHusl B MULIEHb IPU OAHOM BBICTpEJE
JU1s TiepBoro crpeska paBHa 0,72, a mist Broporo — 0,87. HaiiTu BEposiTHOCTH TOTO, YTO MPU OJTHOM
3aJllle B MUILIEHb MTONAJAET TOJIBKO OJMH U3 CTPEIIKOB.
3. BeposATHOCTb OIHOTO MONAJAaHMsI B LIEJb IPU OJHOM 3alIle U3 AByX opyauil paBHa 0,68. Haiitu
BEPOSITHOCTh MOPAXKEHUS LIEJIM IPU OAHOM BBICTPEJIC IEPBBIM U3 OPYIAUM, €CJIM U3BECTHO, YTO JJIS
BTOPOT'O OPY/JUs 3Ta BEPOIATHOCTH paBHa 0,87.
4. V3 nmapTuu u3AeAMid TOBapoBeJ OTOMpAeT M3AETHs BBICHIEIO copTa. BeposSTHOCTH TOro, yTo
HayJauy B35TOE MU3/EJIUE OKaKETCs BBICIIEro copTa, paBHa 0,6. HANTH BEpOSTHOCTb TOTO, YTO U3
TpEX MPOBEPEHHBIX U3/IETHNI TOJIBKO JBA U3EINS BBICILIETO COPTA.
5. YCTpOMCTBO COAEPKUT JBA HE3AaBUCUMO PalbOTAIONINX dJIeMeHTa. BeposTHOCTH OTKa3a 3JIeMEH-
TOB cooTBeTCTBEHHO paBHbI 0,06 u 0,08. HaliTu BEpOSITHOCTH OTKa3a yCTPOMCTBA, €CIN AJI 3TOTO
JIOCTATOYHO, YTOOBI OTKa3aj XOTs ObI OJWH DJIEMEHT.
6. BeposTHOCTb X0Ts OBl OJTHOTO MOTMAJaHM B LIENb MPH YEThIpeX BhICTpenax paBHa 0,9796. Haiitu
BEPOSATHOCTb MONAJAAHUS B LIEJb IPU OJJTHOM BBICTpEJIE.
7. B nepBoii ypHe conepxkutcs 12 mapoB, u3 HuX 8 Gesbix; Bo Bropoi ypHe 20 mapoB, U3 HUX 2
Oenbix. U3 kaxaol ypHbI Hay[auy HM3BJIEKIU [0 OJHOMY LIapy, a 3aTeéM W3 3TUX JBYX LIapOB
HayJauy B3T oJuH map. HalTH BepoATHOCTB TOTO, YTO B3AT O€JIbIi map.
8. 13 Tpex opyanii mpoOU3BEIEH 3l M0 [eau. BepoaTHOCTh nonafanus B 1eib Ul EPBOTO Opy-
must paBaa 0,7, ans Broporo — 0,95, mist Tpethero — 0,9. HaiiTu BepoITHOCTH CIEAYIOMINX COOBITHIA:
a) TpH TOMAIaHus B 11€J1b; 0) JBa MOMA aHMs; B) OHO MOIAIaHNe; T) HA OJHOTO TIOMa aHusl; 1) XO-
Ts1 ObI O/IHO TOMaJaHHE.
9. B smuke umeercs 45 nmeranei, cpean KoTopeix 10 okpameHHbIx. COOPIIUK Hay/Iady U3BJIEKAET
Tpu feTanu. HallTu BEpOSITHOCTB TOTO, YTO U3BJIEUEHHBIE JETANN OKaXKyTcs okpameHHbIMU. 0,0085
10. B amke 110 neraneil, us Hux 7 6pakoBanHbIX. Haynauy usBnedensl yetbipe netanu. Haiitu
BEPOSITHOCTH TOTO, YTO CPEHM M3BJICUCHHBIX Je€TaJlel: a) HeT OpakoBaHHBIX; 0) HET TOJAHBIX. A)
0,7658; 6) 0,000006.
11. B rpynme 16 cTyaeHTOB, cpean KOTOPBIX 5 OTIIMYHUKOB. 1o criucky Haymady oTobpaHsl 9 cry-
neHToB. HaliTh BeposITHOCTB TOTO, UTO CpeAl OTOOPAHHBIX CTYJIEHTOB MATh OTINYHUKOB. 0,0288
12. B kopoOKe ceMb OJMHAKOBBIX M3AEIHi, IpUYeM TPU U3 HUX OKpamieHbl. Haynauy u3BiedeHbl
nBa uznenus. HaliTu BepoSTHOCTB TOTO, YTO CPENIU ABYX MU3BJICUCHHBIX M3ACTUN OKAXYTCS: a) OIHO
OKpallleHHOE m37eNne; 0) JBa OKpAIICHHBIX W3JENUS; B) XOTSA Obl OJJHO OKPAIICHHOE U3JIEHE. a)
0,5714; 6) 0,1429; B) 0,7143.
13. Cpenu 200 nortepeitHbIX OmneToB ecTh 15 BBIMIPHILHBIX. HaliTu BEpOSATHOCTH TOTO, 4TO 3
Hay/auy BeIOpaHHBIE OKa)XyTCsl BRIUTPHITHBIME. 0,0003



14. B smuke 20 netaneif, cpean KOTOPHIX IIECTh OKpalleHHbIX. COOpIIMK Hayaayy M3BJIEKaeT ue-
ThIpe AeTanu. HailTu BeposSTHOCTh TOTO, YTO BCE M3BJICUEHHBIC JNETAIM OKaXYTCS OKPAIllEHHBIMH.
0,0031
15. B maptuun 20% nHecrangapTHbIx aetaneil. Haynauy otoOpansl uetbipe neranu. Hamucats GuHO-
MUHAJIBHBIN 3aKOH PaclpeleIeHus] JUCKPETHOMN CllydallHOM BEIUYMHBI X — YMCIIa HECTAaHAAPTHBIX
JeTanell cpeid YeThlpeX OTOOPaHHBIX U MOCTPOUTH MHOTOYTOJBHUK MOTYYEHHOTO PacIpeleieHHUs.
0- 0,4096; 1 —0,4096; 2 — 0,1536; 3 — 0,0256; 4 — 0,0016
16. B maptuu u3 15 neraneit umeercst 6 cranaaptHeix. Haynauy oro6pans! ae aetaiu. CocTaBUTh
3aKOH pacHpeleICHHs YMcia CTaHJapTHEIX Jetaneid cpeau orobpanusix. 0 — 0,3429; 1 — 0,5143; 2
—0,1429.
17. CraHOK-aBTOMAT IITAMIyeT AeTaau. BeposTHOCTh TOro, 4YTO U3rOTOBJIEHHAs JETAlb OKa)KETCs
OpakoBanHO#, paBHa 0,03. HaliTu BepoSITHOCTB T oro, 4to cpeau 150 meraneit okaxeTcsi pOBHO Ye-
ThIpe OpakoBaHHBIX. 0,1922
18. 13 konoasl B 36 kapT Hayran 6epyT 8 kapT. KakoBa BEpOSITHOCTh TOTO, YTO 4 BBHIHYTHIE KapThl
Oynyt OyonoBoit mactu? 0,0731
19. FOnowa, nocrynatomuii B BY3, nomken npoiitu 4 ucneiTanus. BeposTHOCTh yCHIEITHOTO BBI-
[IOJIHEHUA UM 3afaHuii: 1-ro ucneiragus - 0.8; 2-t0 - 0.7; 3-ro - 0.6; 4-ro - 0.5. KakoBa Be-
POSITHOCTH TOT'O, YTO FOHOIIA C YCIIEXOM IPOKIeT HEe MeHee 3-X ucnbeitanuii? 0,562
20. Crynent Beryuns u3 60 sk3ameHarmoHHBIX BorpocoB 50. B Ounere 4 Bonpoca. Haiitu Beposit-
HOCTb TOTO, YTO €My IOMaIeTCsl OUIET, B KOTOPOM OH 3HAeT He MeHee 3-X BompocoB. (,8742
21. B rpynme u3 10 cTy1eHTOB, NPUILIEIIINX Ha 3K3aMEH, 2 MOArOTOBJIEHHBIX OTIMYHO, 3 - XOPOILIO,
4 - Tpoeunuka, 1 - qBoeuHUK. B sx3ameHannoHHbIX Ounerax umeercsa 30 BonmpocoB. OTINYHO MO-
TOTOBJICHHBIN CTY/I€HT MOKET OTBETUTH Ha Bce 30 BONPOCOB, XOPOLIO MOJIOTOBJIECHHbIN - Ha 25,
MOCPEACTBEHHO - Ha 15, oxo - Ha 10. Bel3BaHHbBIN HayraJa CTyJEHT OTBETWJI Ha 3 MPOU3BOJIBHO
3a/IaHHBIX Bompoca. HaliTu BeposITHOCTH TOTO, YTO ATOT CTyAEHT ABoeuHuK. 0,0071

Bapuanrt 5
1. Inst curHanu3anuu o0 aBapuy yCTaHOBJIEHBI JIBa HE3aBHUCHUMO pabOTaroOlMX aaTdyuka. Beposr-
HOCTb TOTO, YTO NPH aBapuu JaT4uk cpabotaeT, paBHa 0,93 mis nepBoro aarumka u 0,88 1t BTO-
poro. HaiiTu BeposTHOCTh TOT0, YTO IIPU aBapUH cpabOTAET TOJIBKO OJIMH JATUHK.
2. [IBa cTpeska CTpEeNsoT 10 MULIEHU. BeposITHOCTh MonajaHus B MULIEHb IIPU OJJHOM BBICTpEIE
JU1sl iepBoro crpenka passa 0,8, a nst Broporo — 0,93. HaliTu BEpoOSITHOCTh TOTO, YTO MPHU OJTHOM
3aJIMe B MUILIEHb MOMAJAeT TOJIBKO OANH U3 CTPEIIKOB.
3. BeposATHOCTH O/IHOTO MOMNAaAaHMsI B LEJb IPU OJHOM 3alllle U3 AByX opyauil pasHa 0,54. Haiitu
BEPOSITHOCTh MOPAXXEHUS 1IeJI IPU OAHOM BBICTpEJIe IEPBBIM U3 OPYIUM, €CIIA U3BECTHO, YTO AJIS
BTOPOT'O OPY/IUs 3Ta BEPOIATHOCTH paBHa 0,73.
4. V3 mapTuu u3AeAMid TOBapoBel OTOMpAeT HM3AETHs BBICHIETO copTa. BeposTHOCTH TOro, yToO
HayJauy B35TO€ M3/ENUE OKaKETCs BBICIIEro copTa, paBHa (0,6. HATH BEpOSITHOCTH TOTO, YTO W3
TpeX MPOBEPEHHBIX U3/IETUHN TOJIBKO JIBA U3/1EJIMs BBICIIETO COPTA.
5. YCTpOMCTBO COAECPKUT JBA HE3aBUCUMO PalbOTAIONIUX dJIeMEHTa. BeposSTHOCTH OTKa3a 3JIeMEH-
TOB cooTBeTCTBEHHO paBHbI 0,05 u 0,08. HaliTu BeposTHOCTH OTKa3a yCTpOMCTBA, €CJIN IJI1 ATOrO
JIOCTATOYHO, YTOOBI OTKa3ajJ XOTS ObI OJUH DJIEMEHT.
6. BeposaTHOCTb XOTs OBl OJTHOTO MOTMAJaHU B LIENb IIPH YeThIpeX BhICTpenax paBHa 0,9388. Haiitu
BEPOSATHOCTb MMONAJAAHUS B LIEJb IPU OJJTHOM BBICTpEJIE.
7. B nepBoit ypHe conepxkutcst 10 mapoB, U3 HUX 5 OenbIx; BO BTOpoi ypHe 25 mapoB, U3 HuX 4
Oenbix. U3 kaxaol ypHBI HayJauy U3BJIEKIU [0 OJHOMY LIapy, a 3aTeM W3 3TUX JBYX LIapOB
HayJady B3ST OAMH map. HailTu BEpOSITHOCTH TOTO, UTO B3ST OEIBIiA I1ap.
8. 13 Tpex opyauii IpOU3BENEH 3 10 LeJId. BeposTHOCTh IonajaHus B LEIb IS IIEPBOTO OPYy-
must pasHa 0,77, mst Broporo — 0,82, mst Tperbero — 0,93. Haiitu BEpOSTHOCTH CIEIYIOMIMX COOBI-
TH: a) TPU TOMAIaHus B 11eJb; 0) JABa MOMAJaHUs; B) OJHO MOMAaaHue; T) HU OJHOTO TOIaIaHus;
1) XOTs ObI O/IHO TOTIaJaHHE.

9. B smuke umeetcs 18 geraneit, cpeau kotopsix 10 okpameHHbx. COOpIIMK HayIavy HU3BIIC-
Kacr TpI/I JCTalin. HaﬁTH BepOHTHOCTB TOIr'0, YTO M3BJICYCHHBIC ACTAIN OKa)KyTCSI OKpaH_IeHHBIMI/I.
10. B smuke 200 neraneit, 3 Hux 13 OpakoBaHHBIX. Haymady W3BJICUEHBI YETHIpE IETAJIH.

Haiit BeposTHOCTB TOTO, YTO Cpely U3BJICUCHHBIX JACTalel: a) HET OpakOBaHHBIX; 0) HET TOAHBIX.



11. B rpynne 16 cTyaeHTOB, cpeu KOTOPBIX § OTIMYHUKOB. [lo criucky Haynady oToOpaHbl 9
CTyIeHTOB. HaliTl BEpOsSTHOCTD TOTO, YTO CpeIu OTOOPAaHHBIX CTYIEHTOB MATh OTIIMYHUKOB.

12. B xopoOke naTh OAMHAKOBBIX M3JENUH, IPUYEM TPH U3 HUX OKpamieHbl. Haynauy nsBneue-
HBI J1Ba u3aenus. HallTu BeposITHOCTh TOTO, UTO Cpely JIBYX W3BJICUYCHHBIX M3ACIUN OKAXKYTCS: a)
OJIHO OKpAIlICHHOE u37eiue; 0) ABa OKpPAIICHHBIX U3JIENHSI; B) XOTs OBl OJTHO OKPAIIEHHOE U3/ICTIHE.
13. Cpemu 140 noTepeiHbIX OMIIETOB €CTh 6 BRIMTPBIMIHBIX. HaiiTh BEpOSATHOCTH TOTO, YTO 2
HayJa4qy BEIOpaHHBIC OKAXKYTCS BBIUTPHIIITHBIMHU.

14. B smmke 15 nmeraneit, cpeny KOTOPBIX IIECTh OKpameHHbIX. COOpIIMK Hayaady HU3BJICKAET
yeTbIpe AeTanu. HaliTu BepoSATHOCTb TOTO, YTO BCE U3BJICUEHHBIE I€TAIM OKAXYTCSl OKPAILIEHHBIMH.
15. B maptuu 15% HecranmapTHbix aeraneil. Haynmauy oroOpanbl yetbipe nertanu. Hammcarthb
OMHOMUHAJIbHBIN 3aKOH pacHpelesieHuss TUCKPETHOM CiaydaliHOM BEIWYMHBI X — 4YKCIIa HECTaH-
JMApTHBIX JeTajeil cpeau 4YeThipeX OTOOpPaHHBIX M MOCTPOUTH MHOTOYTOJBHUK MOJYYEHHOTO pac-
IIpEJIEIECHHUS.

16. B maptum u3 13 neraneii umeetcs 7 ctannaptHbix. Haynady orobpansl n8e aeranu. Cocra-
BUTb 3aKOH PACIIPEIEICHHS YMCiIa CTAaHAAPTHBIX JA€Talel cpeln OTOOpaHHBIX.

17.  CraHok-aBTOMAT IITaMIyeT JAeTaiu. BeposSTHOCTh TOro, YTO M3rOTOBJICHHASA JETallb OKa-
Ketcst OpakoBanHOM, paBHa 0,03. HaiiTu BeposiTHOCTH TOT0, uTO cpeau 200 neraneit OKaxeTcs: poB-
HO YeThIpe OpaKOBaHHBIX.

18. U3 xomoxas! B 36 kapT Hayraa Oepyr 6 kapT. HaliT BEpOSATHOCTH TOTO, YTO S5 BBIHYTHIX
KapT OyIyT MUKOBOW MacTH.

19.  IOnoma, nocrymarommii B BY3, nomken npoiitu 4 ucnbITanus. BeposSTHOCTh yCIEIIHOTO
BBIIIOJIHEHUS UM 3a7aduii: 1-ro ucnsitadus - 0.9; 2-ro - 0.8; 3-ro - 0.7; 4-ro - 0.6. KakoBa
BEPOATHOCTb TOT'O, UTO IOHOILIA C YCIIEXOM IIPONUJIET HE MEHee 3 UCIIBITaHUN?

20. Crynent Bbryumi u3 80 sKk3aMeHAIIMOHHBIX BonpocoB 55. B 6unere 4 Bonpoca. Haiitu Bepo-
SATHOCTb TOTO, YTO €MY IOIAJIeTCsl OMIIET, B KOTOPOM OH 3HAeT He MEeHee 1 Bompoca.

®ouHa oneHoUHbIX MatepuanoB (POM) nis nmpoBeneHHs aTTECTallMU YPOBHS C(OPMHUPOBAHHOCTU
KOMIIETEHIMH 00y4aromuxcst Mo JUCUUIUTHHE 0(hOPMIIIETCS OTAETbHBIM JOKYMEHTOM

6.YYEBHO-METOJUYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUITIINHBI
6.1. KuuroodecneueHHOCTH

HasBaHue nureparypsl: aBTOp, Ha3BaHUE, I'on KHUI'OOBECIIEHEHHOCTD
BU/JI U3JJaHUs, N3/1aTEIbCTBO U3JIaHus

Hamuuue
B 3JIeKTpOoHHOM KaTanore 9bC

OcHOBHas uTeparypa

1.BrIciias MaTeMaTHKa IS 3KOHOMH- 2015
CTOB [DJEKTPOHHBIA pecypc]: yUeOHHK http://www.iprbookshop.ru/52071.
JUISL CTYJICHTOB BY30B, O0YYarOIIMUXCS IO
SKOHOMMYECKUM crenuanpbaoctam/ H.III.
Kpemep [u n1p.].— DIIEKTPOH.TEKCTOBbBIE

JaHHbIE.— M.: IOHUTHU-JIAHA,
2015.—48lc.
2. Komkun B. JI. Pabowas terpanmp mo 2016 25

matematuke / B. JI. KomkuH ; Baagu-
MUPCKHM TOCYAApCTBEHHBIM YHUBEPCH-
TeT uMeHu Anekcanapa ['puropreBuya u
Hukonas I'puropseBuda CTOJETOBBIX
(Bnl'Y) .— Brnagumup : Bnagumupckuii



http://www.iprbookshop.ru/52071

TrOCYapCTBEHHBII YHUBEPCUTET HMEHH
Anekcanapa I'puropbeBuua u Hukonas

I'puroppeBuya CroneroBeix (Bal'y),
2016 — 80 ¢

3.ITonpkuna E.A. COOpHHK 3a1aHHii 11O 2015 http://www.iprbookshop.ru/24022.html
BBICIIICH MaTeMaTuke ¢ oOpasiamu pe-
HICHUH (MaTeMaTHYECKUN aHaAIN3)
[DnekTpoHHEBIH pecypc]: yaeOHo-
MeToauueckoe rmocooue/ Ilompkuna E.A.,
Crakyn H.C.— DneKTpoH.TEKCTOBbIE
nanubie.— M.: [Ipomereit, 2013.— 200
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JlonoHUTE IbHAS TUTEPATYPA
1.BeperennukoB B.H. Briciias marema- 2013
THKa. MaTreMaTHYeCcKuii aHanu3 QyHK-
U1 OTHOM MTEPEMEHHOM [ DJICKTPOHHBIH http://www.iprbookshop.ru/366.html

pecypc]/ Beperennukos B.H.— Dnek-
TpoH.TeKcTOBBIC NanHbie.— CII06.: Poc-
CHUMCKUI rOCy1apCTBEHHBIN TUIpOMe-

TEOpOJOoTHYeCKnil yHuBepcurer, 2013.—
254 c.

2.BpIcmias MaTemMaTuKa B yIpasKkHEHHSIX 2008 9
¥ 3aJa4ax : yueOHoe mocodue Ui By30B
/T1. E. dasko [u ap.] .— 7-e u3m., uchp.
— Mocksa : Onukc : Mup u O6pa3oBa-
HUE.

3.BrIcmiast MaTeMaTuKa IS SKOHOMHU- 2008 56
CTOB : y4€OHUK JIJIsl BY30B 110 9KOHOMHU-
yeckuM crenuanbHocTsam / H. I1I. Kpe-
Mmep [u np.] ; mox pen. H. III. Kpemepa

— 3-e m31. — Mocksa : JOuuTn-Jlana.

6.2. Ilepuonnyeckue u3IaHusA
1. Marematuka B LIKOJIE.
2. Teopwus BepOsSITHOCTEH U €€ IPUMEHEHHSI.
3. DKOHOMMKA U MaTeMaTUYeCKHe METOMbI.
6.3. UuTepHeT-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. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJINHbI

Jns peanu3anuy JaHHOW TUCIMIUIMHBI HCIIOJIB3YIOTCS CIIeUaIbHbIC TOMEICHUS TS IPOBEIe-
HUSI IPAKTHYSCKHUX 3aHATHI U 3aHATHH JISKIIAOHHOTO THUMA. JICKIIMOHHBIE 3aHATHSI TPOBO/ISITCS B
ayJIUTOPHHU, OCHAIIIEHHOH KOMITBIOTEPOM JIJIsl IEMOHCTPAIMH YYeOHBIX (aiiioB, MyJIbTUMETUHHBIM
IPOEKTOPOM H dKpaHoM. [IpakTHdeckue 3aHATHs IIPOBOJSITCS C UCTIOJIb30BAHUEM MUKPOKAIBKYIIS-
TOPOB C CTATUCTUYECKUM U PETPECCHOHHBIM PEKUMaMHU PaOOTHI.

[lepeveHb UCTIONB3YEMOTO JIMIIEH3HOHHOTO IPOIPAaMMHOT'0 00ECIIeYCHHS:
omnepanonubie cucteMbl Windows, crannaptaeie oducHbie mporpammbel MSWord, MSEXxcel,
MSPowerPoint.
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PaGouyio nporpammy cCoCTaBnmjl  K.r.-M.H.,

Komkun Bukrop Jleonmwnonny

Peunensenr (npeacrasurens paboronares)
aupexrop MBOY  «Jlnneit—nnrepuar Ne 1» r. Bragumup

M. A TTactinkon & qﬁ';#

[Iporpamma pacemoTpena 1 o00pena Ha 3aceanny Kaeaphbl TeXHOIOIHUCCKOI0 H SKOHOMH-
neckoro oGpazoBanms
[porokon Ne_ -7 or 370L,. Rox" {ona %/'

Zapeayrommit kadeapoit , K., npodeccop
LT K ¢

[ A Mosaena

PaGouas nporpaMmma paccMoTpena i 0100pena na 3acelanmnn yHeOHO-MeTOMUECCKOIT KOMHCCHH
nanpasnenns 44.03.05 «llenarornvueckoe obp

Iporokon Ne 7 or \7'7/ﬂ(/.)¢'\7cbylz

I"lpcuccna'rm Ibh KOMMCCHH,

JHMPEKTOP HHCTUTYTA M.B.Apramonona




JIMCT IIEPEYTBEPXJIEHUSA
PABOYEN ITPOI'PAMMBI JUCIIATLIIMHBI

Pabouast mporpamMmma ogo0OpeHa Ha y4eOHBIN TOT

[Tporokon 3acenanust kKageapnl Ne OT rojaa

3aBenyrommii kKageapoit

Pabouast mporpamMmma ogo0OpeHa Ha y4eOHBIN TOJ

[Iporokon 3acenanus kadeapsl Ne OT roja

3aBenyronmii kKageapoi

Pabouast mporpamMmma ogo0OpeHa Ha y4eOHBIN TOJ

[Tporokon 3acenanus kKapeapnr Ne OT roaa

3aBenyromuii kadeapoit




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

HaIpaBJIeHHOCTh: TexHoorusa. 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




