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1. [lepeueHb TUIAHUPYEMBIX PE3YIHTATOB O0YUEHUS MO TUCIUILINHE (MOIYITIO), COOTHECEHHBIX C
IJIAHUPYEMBIMU pE3yJIbTaTaMU OCBOCHUS IIPOIPAMMBI

1.1. obOecreynuBaeT OBJIAJICHUEC CICAYIOIUMHU KOMIICTCHIIUAMMA C YUCTOM dTalia:

Kon HaumenoBanue Kopx srana HaumenoBanue sramna
KOMIIETEHIIH KOMITIETEHIINH OCBOEHUS OCBOEHUSI KOMIIETEHIIUH
u KOMITCTEHITHH
YK OC-1 CITOCOOHOCTH IPUMEHSTh YK OC-1.2 CrocoOHOCTh
KPUTHYCCKHI aHaIH3 paccMaTpuBaTh CUCTEMY
nH(pOpPMaIIUU U CUCTEMHBIH KaK 3JIEMEHT CUCTEMBbI
MOJIXOJT ISl PEIICHUS 0oJ1ee BRICOKOTO YPOBHS
npodeccuoHaNbHBIX 3a7a4 (BHIETH CUCTEMY KaK
COBOKYITHOCTb
MTOJICHICTEM).

1.2. B pe3ynbTaTe OCBOSHHS JUCIUIUIMHBI Y CTYJICHTOB JIOJKHBI OBITH C(OPMHUPOBAHBI:

OTD/TD Kop srana Pesynbrarel 00y4eHus
(npu Hanuuuu OCBOCHHMS
npogcmanoapma)l KOMITETCHITHT
npodeccuoHanbHbIe
JICUCTBUSA
YKOC1.2 Ha ypOBHE 3HAHUI: CUCTEMA, CBOIICTBA CUCTEM,

KJIAaCCU(UKALIUS CUCTEM, CUCTEMHBIN TIOJIXO]I,
[PUHIIUIBI CHCTEMHOTO TTOJIX0/a

Ha YpOBHE YMEHHUI: KPUTEPUAITBHO OIEHUBAThH
MH(pOPMAaLINIO

2. O0beM U MecTO JTUCHUILIMHBI (Moay.as) B cTpykType OII BO

Huctunnuna «Maremarukay» (b1.5.11) otHocuTCcs K 6a30BOM YacTU U B COOTBETCTBUU C
y4eOHBIM IIIaHOM ocBauBaeTcs B 1, 2 cemecTpax Ha 1-M Kypce ouHOi (opMBbl 00yUEHHSI.

OO01mmas TpyI0eMKOCTh TUCIUTLIINHBI cocTaBiser 6 3.e. (216 a.4.).

JucuuruinHa Oa3upyercs Ha 3HAHUAX, MOJYYEHHBIX CTYJACHTaMH B IIPOLIECCE OCBOCHMS
HIKOJIBHOHM MPOrpaMMBbI TIO TIpeaAMeTy «MaTtemMaTnukay.

OCHOBHBIE TOJOXEHUS AUCHUIUINHBI TOJKHBI OBITh HCHOJIB30BAHbI B albHENIIEM NPU
U3YUEHUH CJICIYIOmMX AUCHUIUTMH: «OCHOBBI HAydYHBIX HcclenoBaHuii», «OOmas u
TaMOXXEHHAsl CTATUCTHUKAY.

KomndectBo akageMHYecKHX YacoB, BBIJCICHHBIX Ha KOHTAKTHYI pPaboTy C
npenojiaBarenemM (1o BUAaM y4eOHBIX 3aHATHI) U HAa CaMOCTOATENIbHYIO pab0oTy 00y4aroImuXCsi:

- ouyHas ¢(opma oOyueHws: JieKuu — 36 a.4., TpaKkTU4YecKue 3aHsATHS — 54 a.u.,
camocTosiTenpHas padota — 90 a.4., mpoMexXyTouHas aTTecTanus — 36 a.u.

dopma IPOMEKYyTOUHON aTTECTAIIMY B COOTBETCTBHH C YIEOHBIM TJIAHOM — SK3aMEH.



3. Conep:kaHue M CTPYKTYpPa TUCUUIIIIMHBI (MOXYJIS)

Tabnuna 1.
O0bem qucHMIIMHBI (MOAYJIA), Yac. dopma
KonrTakTHas padora TeKyLIero
o0yyaromuxcst KOHTPOJIS
No ni/m HaumeHnoBanue Tem ¢ npenojasaresemM 1o yeneBaeMocTH
(pa3neJioB) Bcero | Bunam yueoHbix 3ausatuii | CP ,
NPOMEKYTOYH
JI JIP | II3 | KCP oit
aTTecTaluu

Ounasn hopma odyuenusn

Paznen 1. JIuneiinas ajredopa ¢ 3jieMeHTaMH aHAJIMTHYecKoi reomerpun (1 cemectp)

Tema 1 |Marpuiisl 1 onpeaeaIuTeIn 8 2 2 1 3 o,

Tena 2 CI/ICTeMbIUJ'II/IHCI/IHBIX 8 5 5 1 3 0. 11
ypaBHEHUIA

Tena 3 Bekropa Ha 1I0CKOCTH | B 8 9 9 1 3 0. 11
MIPOCTPAHCTBE

Tena 4 DNeMEeHThI aHATUTHYECKOU 10 5 5 1 5 0
TCOMETPHH

Paznen 2. Maremarndeckuii anaau3 (1 cemectp)

Tema 5 Dynxuum OAHOR 10 2 2 1 5 O
epeMEeHHOM

Tema 6 | ddepenmansioe 14 | 4 4| 1 |5 0
WCYHUCIICHUE

Tema 7 | UnTerpanbHoe ucuucinenue| 14 4 4 1 5) O

Hroro no 1 cemectpy 72 18 18 7 29 KP

KonrpoabHnas padora

Pa3nen 2. MatemaTuueckuii anaau3 (2 cemectp)

Tema 8 | Panmr 14 2 4 1 7 O, KP
Tema 9 | DYHKIHH HECKOTBKAX 14 | 2 4 1 |7 0, KP
IIEPEMEHHBIX

Tema Huddepenunanbabie 14 9 4 1 7 0. KP
10 ypaBHEHHS.

Paznen 3. Teopusi BeposiTHOCTel 1 MaTeMaTH4YecKasi craTucTuka (2 cemectp)
}"leMa Cayuaiinbple COOBITHS 18 4 8 1 5 0. KP
IzeMa CityyaliHble BEJIMYUHBI 16 9 5 1 7 0. KP
Tema OCHOBBI MaTEMAaTUYECKOM 18 4 6 1 7 0. KP
13 CTaTHCTUKH
Tema IIpoBepka CTaTUCTUYECKUX 14 5 4 1 7 0. KP
14 TUIIOTE3
HToro no 2 cemecTpy 108 18 36 7 47
IIpomeskyTOouHAs aTTecTAUMS DK3aMeH

Bcero: | 216 36 54 14 | 76




* @opmbl mexywe2o KOHmMpos ycnesaemocmu: ycmuoe cobecedoganue (YC) =onpoc (O),
3HaHUeswvlll mecm= Konmpoavhasn paboma (KP).

Conep:kaHue TMCHUTIHHBI (MOYJIf1)

Pa3nea 1. JInneiinas ajaredpa c 3jieMeHTAMH AaHAJIMTHYECKON reOMeTpHH

Tema 1. MaTpuubl 4 onpeeTuTe M.
OcHoBHbIEe cBeneHUst 0 MaTpuiax. Omnepauuu Hag Matpunamu. OnpenenuTend KBaapaTHBIX
Mmatpull. CBoicTBa onpeaenureneit. O0parHas marpuiia. Panr marpuiibl.

Tema 2. CucTemMbl JTUHEHHBIX YPABHEHH.

OcHoBHbIE TOHATHUSA U onpeneneHus. Cuctema N JIMHEWHBIX YPAaBHEHUM C N IEPEMEHHBIMHU.
Merton obOpatHoit marpuiel u Gopmynsl Kpamepa. Meron T'aycca. Cucrema m JTUHEHHBIX
ypaBHEHUH ¢ n iepeMeHHbIMU. CHCTEMBbl TMHEHHBIX OHOPOJHBIX YPABHEHUI.

Tema 3. BekTopa Ha IJIOCKOCTH U B MPOCTPAHCTBE.

[loHsATHA T - MEPHOro BEKTOpa W BEKTOPHOrO IpocTpaHcTBA. CKalsIpHOE U BEKTOPHOE
npousBeneHne. PasmepHOCTh M 0a3Wc BEKTOPHOTO (JMHEHHOrO) mpocTpaHcTBa. llepexom k
HOBOMY Oasucy. EBkiumoBo npoctpanctBo. JIuneiHsie oneparopsl. COOCTBEHHBIE BEKTOPHI U
CcOOCTBEHHBIC 3HAYCHUS JIMHEHHOTO OIepaTopa.

Tema 4. JneMeHTHI AaHAIUTHYECKON reOMeTPHH.

Cucremsl koopauHat. [Ipocreiinme 3a1auu aHATMTUYECKONW reoMeTpun. Anredpandyeckue
JIMHUM T1IEPBOTO MOpPsAKA. YpaBHEHUE NPSAMOM Ha MIIOCKOCTU. B3auMHoOe pacnonoxeHue npsmpix
U TOuYeK. AireOpanyeckue JIMHUM BTOpPOTO mopsnaka. OKpYKHOCTh W 3Junc. [umepbona u
napaboa. [ImockocTs u npsiMast B IPOCTPAHCTBE.

Pa3zgen 2. MareMaTH4yecKHii aHAJIN3

Tema S. ®yHKIUHM OJHOH NEPEMEHHOM.

[Tonsarue ¢ynxun. OCHOBHBIE CBOMCTBA (YHKIMHA M UX KJIaccU(UKaLusa. DIeMEeHTapHbIe
¢yuknun. IlpeobpasoBanue rpadukos. Ilonstue umcnoBoil mnocnenoBatenbHOCTH. [Ipenen
(YHKIMM M YHCIOBOM IOCIIEAOBAaTENbHOCTU. bBEeCKOHEUHO Mayble M OECKOHEYHO OoJbllue
BeanuuHbl. OCHOBHBIE TCOPEMBI O Ipeaciax. 3ameuaTebHbIE mpeacibl. Hel'lpepI)IBHOCTI)

(GYHKIIH.

Tema 6. IuddepeHunaibHoe HCUUCICHHE.

[Tonsstue mnpowmsBomHod  QyHkiuu. OcHOBHble TmpaBwia  auddepeHITupOBaHMS.
[TpousBosHas cioxkHOW M oOpaTHOM ¢yHKuuMH. [Ipou3BoJHBIE HESIBHOM M HapaMeTpHUECKU
3agaHHON QyHKIuH. [loHATHE NMPOM3BOAHBIX BBICHIMX MOPAAKOB. [luddepenunan GyHKIuH.
[Tpumenenue nuddepenana B NpuOIMKEHHBIX BhlUMcaeHUsAX. [lonsatre o nuddepennuanax
BBICHIMX TOpPsIAKOB. OCHOBHblE TeopeMbl JuddepeHranbHoro ucuucinenus. IlpaBuio
Jlonutans. Bo3pacranue u yobiBanue (GyHKIMA. XapakTepHble TOUKU (PYHKIUI U XapaKTepHbIe
JMHUU X TpaduKoB (AKCTpeMyM (DyHKIMH, HanOoblee U HAaUMEHbIlee 3HaYeHus1 QyHKIMU Ha
OTpe3Ke U MHTEpBaJle, BHIMYKIOCTh (DYHKIIUHU, TOUKU Nepernda, aCUMOTOTH Tpaduka PyHKIINN).
O61mas cxema uccienoBaHust GyHKIMM U TOCTPOCHUS UX TPAPHUKOB.

Tema 7. UHTerpasibHoe HCYUCICHHUE.
[TonsTus mepBooOpazHOW W HeompeneneHHoro uHTerpana. CBOWCTBa HEOMPEIEICHHOTO
uHTEerpana. Merosbl HHTErpUPOBaHUs (METOJT 3aMEHbI IEPEMEHHON, METO UHTETPUPOBAHUS 110



94acTsM, MHTETPUPOBAHUE MPOCTEHIIMX PAIMOHATBHBIX IPOOEH, MHTErpHpOBaHUE HEKOTOPBIX
BUJIOB UPPAIMOHATILHOCTEH, WHTErpUpOBaHUE TpUroHOMeTpuueckux ¢ynkuuid). Ilonstue
onpezeneHHoro uHrerpaia. CpoiicTBa ompeaeneHHOro uHrerpaia. OmnpeleneHHbI HHTerpas
kaKk ¢yHKOMsS BepxHero mpeaena. dopmyna Herorona-JIeiOHuma. MeToapl BbIYHUCICHUS
ONpEeNIEHHOr0 HWHTEerpasia (3aMeHa NEpPEeMEHHONM W HMHTETpUpPOBaHHME IO YacTIM B
omnpezeneHHOM HHTerpane). HecoOcTBeHHble HWHTErpanbl. ['eomMeTpuyeckue MPHIOKEHUS
OIPEEIEHHOr0 UHTErpasa.

Tema 8. Paabl.

[lonatue umcinoBoro psga. OcHOBHbIE CcBoOMcTBa psinoB. HeoOXoaumblid mpu3HAK
cxoauMocTu psia. [Ipu3Haku CXOIUMOCTH PSIOB C HEOTPUIATEIHHBIMH WieHaMU. AOCOOTHAS
U YCIIOBHAs CXOJUMOCTh 3HaKomepeMeHHbIX psnoB. [lpm3Hak cxomumoctu JleiOHuna s
3HaKouepenyromierocs psga. Crenenusie psasl. Teopema AOens. CBOMCTBAa CTEIIEHHBIX PSIOB.
Pannyc cxogumocTu creneHHoro psana. Paner Maknopena u Teitnopa.

Tema 9. ®yHKIIUM HECKOJIbKHMX NIEPEMEHHBIX.

[Tonstus QyHKUMM HECKONBKHUX mepeMeHHbIX. [Ipemen u HempepbIBHOCTh (DYHKIHUU.
YactHble mpou3BoAHbIe U MONHBIN quddeperunan Gynkuuu. [IpousBoaHas Mo HampaBlIEHUIO,
rpagueHT (QYHKIUU. OKCTpeMyMbl (YHKIMM MHOTUX TMEPEMEHHBIX, HEOO0XOAUMOe U
JIOCTaTOYHOE YCJIOBHE 3KCTpeMyMa. YCJIOBHBIM 3KkcTpemyMm. Meron mHoxxutened Jlarpanxka.
[lonsitTue nBoMHOrOo wuHTerpana. CBeneHHWe JIBOWHOTO HMHTErpajsa K  IOBTOPHOMY.
I'eomeTpuyeckas HHTEpIIpETays JBOMHOTO UHTErpaa.

Tema 10. [InddepenuuaibHbie ypaBHEeHUS.

OcHoBHble TOHATHS. OOlIee M YacTHbIE pelIeHUS OOBIKHOBEHHBIX AU(QepeHIHaTbHbIX
ypaBHeHui. Jluddepennunanbupie ypaBHEHUS TepBOro mnopsaka. 3amada Komm (ycrmoBue
CYILIECTBOBaHMUS M €IMHCTBEHHOCTH peuieHus). Hemonnele auddepeHnumanbHble ypaBHEHHUS
nepBoro nopsaka. luddepeHnnanbable ypaBHEHHs MEPBOrO MOpPsIKAa C pa3essiolMMUCs
nepeMeHHbIMU.  JIuHeliHble — nuddepeHIManbHble  YpaBHEHUS ~ IEpPBOro  MOpsjaKa.
Juddepenunanbable  ypaBHEHHsS BTOPOIro IMOPsAAKa, AOMYCKAIOLIME TIOHM)KEHHE MOpsaKa.
Juddepenunanbable ypaBHEHHsI BTOPOTo MOpsAKa ¢ HOCTOSHHBIMU K03 duumenramu.

Paznen 3. Teopusi BeposiTHOCTEH M MaTeMaTHYeCKasi CTATUCTUKA

Tema 11. Cnyqaiinbie coObITHS.

OcHOBHbIE TIOHATHS TeopuH BeposiTHOcTel. CiryuyaiiHble coObITHA. BeposTHOCTH coObITHS
(KJJacCHMUYECKO€, CTATUCTHUYECKOE M TI'€OMETPUYECKOE ONPEIENCHHUs] BEpOSITHOCTH). Teopembl
CIOKEHHsI BEpPOSITHOCTEW. YCJIOBHas BEPOATHOCTb. Teopema YMHOXKEHUS BEpPOSITHOCTEM.
HezaBucumbie coOwitus. ®dopmyna mnonHoit BepositHocTH. Dopmyna baiteca. IloBTopHbIE
He3aBucuMble ucenbitanusa. @opmyna beprynnu. JlokansHas ¥ HHTErpaibHast Teopemsl Myaspa-
Jlanmaca. TeopeTHMKO-MHOKECTBEHHAas] TPAKTOBKA OCHOBHBIX ITOHATUM M aKCHOMAaTUYECKOe
MIOCTPOEHNE TEOPUH BEPOSTHOCTEMN.

Tema 12. CayuaiiHble BeJIHYHHBI.

JIUCKpETHBIE W  HENpPEpBIBHBIE Cily4yailHble BelW4YMHBL. DyHKIUSA pacnpencieHus
ClIy4yalHOM BenWYMHBL. [DIOTHOCTH paclpenelieHus HENPEepbIBHOM CIydalHOW BEIWYHUHBI.
UuciioBble XAapaKTEPUCTUKU CIIyYalHBIX BEJIMYMH: MAaTEMAaTHYECKOE OXHUAAHUE, AUCIEPCHs,



cpeaHee KBaJgpaTUyecKoe OTkIoOHeHue. Mx cBoiictBa. HayanbHble M LEHTpajJbHbIE MOMEHTHI
ClIy4yalHbIX Beau4duH. OCHOBHBIE 3aKOHBI PacHpeieseHUsl CIIy4ailHbIX BEJIMYHUH: PAaBHOMEPHOE,
bepnymnu, [Tyaccona, skcnmoHeHIManbHOe, HopMaiabHOe. HepaBencTBa MapkoBa u UeOkbIieBa.

Tema 13. OcHOBBI MATEMAaTHYECKOI CTATHUCTHKH.

3ajaul W OCHOBHBIC IIOHATUS CTaTUCTUKU. BpiOopounblii wMeroa. I'eHepanbHas
COBOKYIIHOCTb M BbIOOpKA, BapUALMOHHBIN Psili, NOJMIOH 4YacTOT, FMCTOrpaMMa, SMIHMpHYEcKas
(ctatuctuyeckasi) (QYHKOUMS —pacrpenencHus. YWCIOBble XapaKTEPUCTUKU  BBIOOPOYHOIO
pacnpeeeHusl.

[lonatue o0 oleHKe NapaMeTpoB. XapaKTEPUCTUKU OICHOK. METOIbl HaXOXKICHHS
OLIGHOK: METOJl MOMEHTOB, METOJ MAaKCHMAaJIbHOTO MpPaBIOMOA00HS, METOJ HAaUMEHbBIINX
KBaJpaToB.

[lonsitTue 00 wuHTEpBalIbHOM OLEHKE mapaMeTpoB. JloBepuTenbHas BEpPOATHOCTh H
JIOBEPUTENIbHBIN UHTEPBAII.

Tema 14. IIpoBepka cTaTHCTHYECKHX THIIOTE3.

[MpuHuun npakTHueckoil yBepeHHOCTH. [loHsTue cratuctuyeckoi rumoTe3pl. OOmas
CXeMa TMPOBEPKH CTATUCTUYECKOW rumore3bl. lIpoBepka THMIOTE3 O pPaBEHCTBE CPEAHUX U
TUcTiepcuil IByX coBOKymHocTel. [IpoBepka rumoTre3 O 3aKOHE pacIpeleleHHs] BBIOOPKH.
[TpoBepka runote3 00 0THOPOAHOCTH BHIOOPOK.

4. DoHJ 01LIEHOYHBIX cpeacre l'[pOMC)KyTO'lHOﬁ aTTeCTAallui IO JUCHUIIJIMHE (MO}IyJ’[lO)

4.1. ¢Oprl n MetToabl TeKyulero KOHTpossa ycneBaemMoCctnu n
npOMe)KyTO‘-IHOFI aTTecTauuum.

4.1.1. B xoxe peanuzanuu AUCUMILIMHBI «MaTeMaTruka» HCHOJB3YIOTCS CIEAYIOIINE METOIbI
TEKYILLEro KOHTPOJIS yCIIEBAeMOCTH 00YUaIOIINXC:

- IIPY TIPOBEICHUH 3aHATHH JIEKIIMOHHOTO THITA: YCTHOE cobeceoBanme (0mpoc).

- IpU TIPOBEJCHMM NPAKTUYECKUX 3aHATHH. ycTHoe cobeceroBaHue (OIMPOC), KOHTPOJbHAs
pabora.

4.1.2. TIpoMexxyTo4YHas aTTecTalMsl TPOBOAUTCS B (hopMe 3auéTa U HK3aMeHa.

4.2. MaTepunanbl TeKyLero KOHTposns ycrneBaeMocCTu.

BOl'lpOCLI AJIA OIpOocCa Ha 3aHATUAX.
Conepma}me JICKIIUOHHOT'0 MaTepuajaa

Pa3nea 1. JInneiinas aaredpa ¢ 3j1eMeHTAMH aHAJIMTHYECKON reoMeTpUH

Tema 1. MaTpuiibl ¥ OnpeeuTesNH.
OcHoBHbIE CcBelieHHs 0 MarTpuuax. Onepanyu Haa marpuiamy. OnpenenuTeny KBaJpaTHBIX
marpuil. CBoiicTBa onpeaenuteneit. OOpaTHas MaTrpuia. Panr MaTpHIibL.

Tema 2. Cuctembl TUHEHHBIX YpaBHEHUH.

OcHoBHBIE TOHATHS U onpeAesieHusa. CucremMa N JIMHEHHBIX YPABHEHHUMN ¢ N IEPEMEHHBIMM.
Meton obpatHoit matpuubl U ¢opmynsl Kpamepa. Metox I'aycca. Cuctema m JIMHEHHBIX
YPaBHEHHUH ¢ n iepeMeHHbIMUA. CHCTEMBI TMHENHBIX OAHOPOJHBIX YPABHEHUI.



Tema 3. BekTopa Ha MJIOCKOCTH U B POCTPAHCTBE.

[lonsATHA T - MEPHOro BEKTOpa M BEKTOPHOrO IpocTpaHcTBAa. CKalsIpHOE U BEKTOPHOE
npousBenenue. PasmepHocTh M 0a3uc BEKTOPHOro (JMHEHHOro) mpoctpaHcTBa. llepexonm k
HOBOMY Oasucy. EBkimnaoBo mpoctpancTBo. JIunelinbie onepaTopsl. COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHBIE 3HAYEHUS JINHEHHOTO ONepaTopa.

Tema 4. DeMeHTbI aHAIUTHYECKON T€OMETPUH.

Cucremsl koopauHart. [IpocTeiimue 3a1aun aHATUTUYECKOW TeoOMEeTpUr. AJreOpandyeckue
JIMHUH TIEPBOTO MOPsAKA. YpaBHEHUE MPAMOI Ha MIIOCKOCTU. B3auMHOe pacmonoxkeHne npsMbix
u Toyek. AinreOpamueckue JUHUM BTOporo mnopsaka. OxpyxkHOcTh W siuurnc. ['unepbona u
napabona. [lmockocTs 1 npsiMasi B IPOCTPAHCTBE.

Pa3zgen 2. MareMaTH4YeCKHii aHAJIN3

Tema S. @yHKIIMM OAHON NTEPEMEHHOM.

[Tonarue ynxuuu. OCHOBHBIE CBOMCTBA (DYHKIMHA M UX KiaccU(UKaLusa. DiIeMEeHTapHbIe
¢ynkuuu. IlpeoOpasoBanue rpadukoB. I[loHsTue uucioBol mnocienoBatenbHocTH. Ilpenen
(GYHKIMU M YHUCIOBOM IOC/IEAOBAaTENbHOCTH. beckoHeuHO Masble W OEeCKOHEuHO OoJbllue
BeaM4MHbl. OCHOBHBIE TEOpEMBbl O Ipelenax. 3aMeuaTelbHble Ipeaensl. HempeprelBHOCTB

byHKIHH.

Tema 6. /luddepennmanbHoe HCUHCTICHHE.

[lonsatne mpomsBogHoil  QyHkuuu. OcHOBHBIE TpaBwia  JU(PQEepeHIUPOBAHUS.
[TpousBogHas cioxHOW M oOpatHON (yHKuui. [Ipou3BojgHBIE HEABHOM M MapaMEeTPUUYECKU
3anaHHON (QyHkuuu. [ToHsTHE NPOM3BOAHBIX BBICHIMX MOpAAKOB. Juddepenuuman dyHkuuu.
[Tpumenenue nuddepennuana B npuOIMKEHHBIX BhIUUCIeHUsAX. [lonsatue o auddepenunanax
BbICIIMX MOpsAKoB. OcHOBHBIE TeopeMbl JuddepeHnuanpHoro ucuucienus. Ilpasuio
Jlonutans. Bo3pacranue u yosiBaHue GyHKIMHA. XapakTepHble TOUKU (PYHKIUI U XapaKTepHbIe
JMHUU X Tpa(uKoB (FKCTpeMyM (pyHKIUHM, HAHOOIblIee M HAUMEHbIIIee 3HaUeHUs! QYHKIMM Ha
OTpe3Ke U MHTEpBae, BBITYKIOCTh (DYHKINH, TOUKH Nepernda, acMMOTOThI rpaduka QyHKIUH).
OO6mras cxema uccienoBaHusl QyHKIMHA U TOCTPOECHUS UX TPa(UKOB.

Tema 7. HTErpanbHOE UCUYHUCIICHUE.

[Tonatus mepBooOpa3HOM M HeompeAeaeHHOro uHTerpaiga. CBoilcTBa HeoNpeaeIeHHOro
uHTEerpana. Merospl HHTErpUPOBaHUs (METOJl 3aMEHbI IEPEMEHHON, METO MHTETPUPOBAHUS 110
4yacTsIM, UHTETPUPOBAHUE IMPOCTEHIINX PALMOHAIBHBIX IpoOel, MHTETPUPOBAHUE HEKOTOPBIX
BUJIOB HUPPAIMOHATILHOCTEH, HWHTETPUPOBAHUE TpUTrOHOMeTpuueckux ¢yHkiuil). Ilonstue
omnpeneneHHoro uHrerpana. CBOWCTBa ONpeAesIeHHOro HHTerpana. OIpenesieHHbId HWHTEerpal
kak ¢yHKIUS BepxHero mpexaena. dopmyna Herorona-JIeiOHuia. MeToapl BbIUUCIECHUS
ONpeeNIEHHOr0 HWHTerpasia (3aMeHa TNEepeMEHHONM W MHTErpUpOBaHME IO YacTIM B
onpeneneHHoM uHTerpaie). HecoOcTBeHHBbIe UWHTErpanbl. [ 'eoMeTpuyeckre MPHIOKEHHS
OIIPEIETICHHOT 0 UHTETpaJa.

Tema 8. Psaner.

[Tonatue umcnoBoro psnga. OcHOBHblE cBoicTBa psinoB. HeoOxoaumblil mpu3HAK
cxoauMocTu psja. [Ipu3Haku CXOIUMOCTH PAIOB C HEOTPUIATEIBHBIMH YiIeHaMU. AOCOIIOTHAS
U YCIIOBHAs CXOJUMOCTb 3HAaKONEpeMeHHbIX psiioB. [lpu3Hak cxomumoctu JleiOnuma s



3HaKouepenymomerocs paga. Crenennsie psapl. Teopema AGens. CBOICTBAa CTEMEHHBIX PSIIOB.
Pannyc cxomqumoctu creneHHoro psaa. Psasl Makiopena u Teiiopa.

Tema 9. OyHKIIMU HECKOJIBKUX TTEPEMEHHBIX.

[Tonstus QyHKUMM HECKONbKUX mepeMeHHbIX. [Ipenen M HenmpephIBHOCTH (PYHKIIMH.
YactHble mpou3BoAHbIe U MONAHBIN quddepenunan Gynkuuu. [IpousBoaHas mo HampaBlIEHUIO,
rpagueHT (QYyHKOUU. OKCTpeMyMbl (QYHKIMH MHOTUX MEPEMEHHBIX, HE0O0XOoAuMoe U
JIOCTATOYHOE YCJIOBHE JKCTpEMyMa. YCIOBHBIM 3KCTpeMyM. Meron MHoxutTened Jlarpanxa.
[lonsitue nBOMHOro wuHTerpana. CBeleHHWE JIBOWHOTO HMHTErpajsa K  IOBTOPHOMY.
I'eomeTpuyeckas HHTEpIIpeTaus JBOMHOIO HHTErpaa.

Tema 10. [Iuddepenmanbapie ypaBHEHHS.

OcnoBuble moHATHS. OOIIee W YacTHBIE pelieHHs] OOBIKHOBEHHBIX IH(QepeHInaTbHbIX
ypaBHeHuU. [luddepeHnnansabie ypaBHEHHsI TepBOro mopsiaka. 3amada Komm (ycimoBue
CYIIECTBOBAaHHMS W EIWHCTBEHHOCTH pelieHus). Henonuele nuddepeHranbible ypaBHEHUS
nepBoro mnopsiaka. JuddepeHnmanbHple ypaBHEHHS I[EPBOrO TOPSIKA C pa3eisONIMMUCS
nepeMeHHbIMH.  JIuHeitHble — muddepeHIManbHble  ypaBHEHHS ~ IIEPBOrO  MOPSsIKa.
JuddepeHumanbaple ypaBHEHHsS BTOPOTrO IMOPsIKA, JJONYCKAIONIME IOHWKCHUE MOpsIKa.
JuddepeHumanbHpie ypaBHEHHsI BTOPOTO MOPsAKA ¢ IOCTOSHHBIMU K03 duimeHTamu.

Paznen 3. Teopusi BeposATHOCTEH M MaTeMATHYECKAsA CTATUCTUKA

Tema 11. CnyuaiiHbie COOBITHS.

OcHOBHbIE TIOHATHS TeopuH BeposiTHOcTed. CiryuaiiHble coObITHA. BeposTHOCTH coObITHS
(KJIacCCHUYECKOEe, CTATUCTHUYECKOE U TIEOMETPUYECKOE ONPEIENICHHsI BEpOSITHOCTH). Teopembl
CIIOKEHHsI BEpPOSITHOCTEM. YCIOBHas BEPOSATHOCTh. TeopemMa YMHOXKEHUS BEPOATHOCTEH.
HezaBucumbie coObitus. ®opmyna mnonHoi BepositHoctu. Popmyna baiieca. IloBTopHBIE
He3aBucuMble ncenbitanusa. @opmyna bepryinu. JlokansHas u HHTErpanbHas Teopemsl Myaspa-
Jlanmaca. TeopeTHMKO-MHOKECTBEHHAs! TPAKTOBKA OCHOBHBIX ITOHSATUM M aKCHOMAaTUYECKOE
IIOCTPOEHNE TEOPUH BEPOSTHOCTEM.

Tema 12. CnyyaiiHble BETMUUHBI.

JIUCKpeTHbIE M HENpEpBIBHBIE CilydalHble BenUYHMHbL. DyHKIMA pacrpeneieHus
ClIy4yallHOM BeNnWYMHBL. [DIOTHOCTH paclpeneleHuss HENPEephIBHOM CIy4alHOW BEIWYHUHBI.
UYuciioBble XapaKTEPUCTUKU CIy4YalHBIX BEJIIMYMH: MAaTEMAaTHYECKOE OXUIAHUE, NUCIIEPCHs,
CpelHee KBaJpaTudeckoe OTKIOHeHue. VX cBoiictBa. HavaibHble M LIEHTPAIbHBIE MOMEHTHI
CIIy4alHbIX BeIMUYMH. OCHOBHBIE 3aKOHBI PACIPEIEIICHUs CIyYalHBIX BEJIMYMH: PABHOMEPHOE,
Bepuymnnu, [lyaccona, skcrioneHumansHoe, HopMaibHoe. HepaBencTBa MapkoBa u UeObiieBa.

Tema 13. OCHOBBI MATEMATHYECKOMN CTATUCTUKHU.

3amaud W OCHOBHBIE TOHSATHSL CTaTUCTUKU. BpiOopounsiii wmeron. ['eHepanbHas
COBOKYITHOCTh U BBIOOpKA, BapUALMOHHBIM DS, TMOJIMTOH YacTOT, THUCTOrpaMMa, SMIMpHYEcKast
(cratuctuyeckas) (QyHKuus pacrpeneneHus. YuWCIOBbIE  XapaKTEPUCTUKU  BBIOOPOYHOTO
pacrpeeneHusl.

[TonsTne 00 oOlleHKe TmapamMeTpoB. XapaKTEPUCTUKH OICHOK. MeTombl HaxXO0XICHH
OLIGHOK: METOJl MOMEHTOB, METOJ MaKCHMAaJIbHOTO MpPaBIOMNOA00HS, METOJ HAaUMEHbBIINX
KBaJIpaToB.



[lonatne 00 WHTEpBaIbHOM OLEHKE MapaMeTpoB. JloBepuTenbHass BEPOSTHOCTh H
JIOBEPUTENIbHBIN UHTEPBAII.

Tema 14. [IpoBepka cTaTUCTUUYECKUX THIIOTES.

[IpuHnun npakTHyecKod yBepeHHOCTH. lloHsTHEe cratucTHueckor Tumore3bl. OO1mas
CXeMa TMpOBEPKH CTATUCTUYECKOW rumnoresbl. lIpoBepka rumoTe3 O paBEHCTBE CPEAHUX U
qucrnepcuil IByx coBokymHocTei. [IpoBepka rumore3 o 3aKkoHE pacripelneseHUs BbIOOPKH.
[TpoBepka rumnote3 06 0THOPOTHOCTH BHIOOPOK.

33}13HHH MNPaKTUIECCKUX 3aHATHH

Pasznea 1. JIuneitnas ajaredpa ¢ 3jieMeHTAMH AHAJIUTHYECKON reoMeTpuu

Tema 1. MaTpuubl 1 onpeaeTUTEIH.

3ansartue 1

Henanb: naTh 3HaHMS MOJOKEHUM U3y4aeMOIo Kypca U IPUBUTh HABBIKM PUMEHEHUS
MaTeMaTHUYECKUX METOOB PeIlIeHUs 3a7a4, B TOM 4Hclie, B cepe mpodhecCuoHanbHOM
JIeATEIbHOCTH.

1. [ToBTOpEeHME ONpE/ICIICHN OCHOBHBIX TIOHATHUN TEMBI B ()OpMe KOHTPOJIBHOTO OIPOCa.
2. Nanbl maTpulel A u B:

A2 80 0 -1
=\{ 1 4 B=[132
0 3

YKaSaTB, KaKne U3 HUKCIIPHUBEICHHBIX onepaunﬁ BBIINIOJIHUMBI, U BBITIOJIHUTD HX.
a)A+B; 6)A"+B; B)A+B"; NAT+B"; 1) AB; e)A'B; x)AB'; 3)BAT.

naoom a1 23] g (230
0 13 0 1 -1 4
3. Pemmuts 3amaqm [J117, ¢.58,]: 1.17; 1.20; 1.23 na oom 1.18;1.21; 1.25.
4. Pemnts 3amaum [JI1, ¢.62, 63]: 1.40; 1.43;1.49;1.55 mna oom 1.42;1.45;1.47; 1.56.
5. Pemmats 3amaum [JI1, c.66]: 1.62; 1.64; 1.61 Ha doom 1.63; 1.65.

6. Pemmuth 3amaun [JI1, c.68, 69]: 1.71;1.73; 1.76 na oom 1.72;1.74;1.78.

7. Pemuth 3agaum [JI1, c. 69]: 1.79; 1.81; 1.86 na oom 1.80; 1.83; 1.87.
Tema 2. CucTeMbl JTHHEHHBIX YPABHEHUI.

3anstue 1

eab: 1aTh 3HaHUS MOMOKEHUHN U3y4aeMOT0 Kypca U MPUBUTH HABBIKH IPUMEHEHHUS
MaTeMaTUYeCKHX METOJOB PEIIeHUs 3a/1a4, B TOM 4uciie, B chepe npodeccnoHanrbHON
JESTCIIbHOCTH.

1. HOBTOpeHI/IC onpe,ueneHI/Iﬁ OCHOBHBIX IIOHSTHI TEMEI B (bopMe KOHTPOJIBHOT'O OIIpOCa U
IMPOBEPKa CaMOCTOSTEIbHOMI paGOTBI 11O BBIIIOJHCHUIO JOMAIIHECTO 3adaHHAA.

2. Pemmnts 3amaun [JI1, c. 109]: 2.14;2.19 na oom 2.15; 2.20.
3. Pemmts cucremsl ypaBHeHu# metogoM ["aycca:

* JI1 — mutepaTypa 1ol HOMEPOM | B CITMCKE JIMTEPATYPHI



2X, +X,+3X;, = 5 X +4X, = 2
a) (14X +2X,+6x,=8; 06) {3X+X,+2X =-3.

X +2X, 4%, = -1 =X +X, + X3 =9
Ha Oom
3% —X,+2X, = 4 X +HX,+X =1
B) X, +5X,+4X, =7 ; 1) X +2X, =3
—9x,+3X,—6%X; =5 S5X +3X, +X; =5

4. Pemnts 3amaun [JI1, c. 109, 110]: 2.26,2.32; Ha oom 2.27,2.34.

5. Haiitu 6a3ucHbIe 1 00IIee peieHusi CHCTeMbl ypaBHeHUH u3 3aaad [JI1, c. 116, 117].
2.52,2.54; naoom 2.53;2.55.

6. Pemuth 3amauu [JI1, c. 117, 118]: 2.62;2.64 Ha oom 2.60; 2.63.

Tema 3. BekTopa Ha MJIOCKOCTH U B MPOCTPAHCTBE.

3anstue 1

Lean: naTh 3HaHUS MMOJIOKEHHUI NU3y4aeMOT0 Kypca U IPUBUTH HABBIKU IIPUMEHEHUS
MaTeMaTHYECKHUX METOJIOB PEILCHHUs 33/1a4, B TOM YHCIIe, B cepe mpodheccHoHaIbHON
JEATEILHOCTH.

1. [ToBTOpEeHME ONpPEICIICHN OCHOBHBIX MTOHITHIA TEMBI B (hOpME KOHTPOJIBHOTO OIPOoca 1
MPOBEPKA CAMOCTOATEILHON PabOTHI 1O BHITTOJIHEHHUIO JOMAIITHETO 3aaHHs.
2. Pemuts 3amauu [JI1, c. 169-170]:

3.50; 3.53; 3.56; 3.58; 3.61 na dom 3.51; 3.54; 3.57; 3.59; 3.62.

3. Haiitu KocuHYC yrila MeXAy BEKTOpaMHd X U Y, NMPHUHAJIEKAIUMH TPEXMEPHOMY
€BKJIMJIOBY IIPOCTPAHCTBY C OPTOHOPMHUPOBAHHBIM OA3HCOM.

1 -1 0 -1
a) x=| 4 |, y=| 3| Haoom 06) x=|-4|, y=| 3
-2 2 1 -2

4., Pemuts 3amaun [JI1, c. 162-163]: 3.20, 3.26 na oom 3.21, 3.27.
5. Haiitu MaTpuily TMHEHHOTo MpeoOpa3oBaHus, EPEBOISAMIETO KaKIbIH BEKTOP

X X X X=X,
X=|X, | BBEKTOp Yy=|X,+X; | Ha@aodom X=|X,| BBEKTOp y=| 2X,
X, X, — X X, X, = 3%

6. Haiitu MaTpuily TMHEHHOT0 MpeoOpa3zoBaHus, IEPEBOISIIETO KAKIbIH BEKTOP X
JIBYXMEPHOT'O BEKTOPHOT'O MMPOCTPAHCTBA B BEKTOP Y MO CIEAYIOIIEMY alrOPUTMY.

a) CAMMETPHYHOE 0TOOPaXEHHE OTHOCUTEIILHO MPSIMO X1 = X2 ;

6) moBopoT Ha 45° 1o YacoBOM CTpeEJKe;

B) CHMMETPUYHOE OTOOpakeHUE OTHOCHTEIBHO MPsIMOi X1 = 0, a 3aTeM CHMMETPUYHOE
0TOOpa’keHHe OTHOCHTEIBHO Havyajia KOOpAHHAT.

a) CAMMETPHYHOE OTOOPaKEHHE OTHOCUTEIILHO MPSIMON X1 = -X2.

0) CHMMETpUYHOE OTOOpaKEHNE OTHOCUTEIILHO Havajla KOOP/IMHAT, a 3aTeM
CUMMETPUYHOE OTOOPaKEHHE OTHOCUTENIBHO MpsiMOil Xo = 0.

7. Pemiuth 3amaun:



@) Bprumenmure nmomank TPEyroabHHKa, IIOCTPOEHHOIO Ha BEKTOpax ¢ =—M+ 2,
d =3m-n, eciu |M|=5,|f|=4,0=7r/6.
0) IIpoBepuTh, OYyIYT JIM KOJUTMHEAPHBIMU CIIEAYIOIIUE BEKTOPHI: ¢ (4, -2; 1), d (8; -4;
4).
Ha Oom
Hanber Bepimubsl Tpeyroasuuka A(0; 2; 0), B(-2; 5; 0), C(-2; 2; 6). Haiitu ero
TUIOIA/Tb.

Tema 4. DjieMeHTBbI AHAIUTHYECKOH reOMeTPHH.

Sansarue 1

Heab: 1aTh 3HAHUS MOJOKEHUHN U3y4aeMOTr0 Kypca U MPUBUTH HABBIKH IPUMECHCHHUS
MaTEeMaTHYECKHUX METOJIOB PEIICHUs 3a]1a4, B TOM YHCIIe, B cepe mpodhecCHoHATBHON
JIEATEHHOCTH.

1. [ToBTOpEeHME ONPE/ICIICHUI OCHOBHBIX TOHIATHI TEMBI B (hOpMe KOHTPOJIBHOTO OIpoca U
MIPOBEPKA CAMOCTOATEILHON PabOThI MO BHITTOJIHEHHUIO JOMAIIIHETO 3aJaHUsl.
2. Pemute 3amaum [JI1, c. 225]:

4.20; 4.21; 4.23; 4.26; 4.35 na oom 4.22;4.25;4.28; 4,32.
3. Pemuts 3agaum [JI1, c. 226, 233]:

4.37;4.38; 4.47; 4.68; 4.69 na oom 4.39;4.41;4.48; 4.74.
4. Pemnts 3amaun [JI1, c. 234-235]:

4.78;4.83; 4.84;4.92; 495 na oom 4.81;4.90; 4.91; 4.97.

5. Pemuts 3amauu [JI1, c. 243-244]:
4.114a;4.116;4.117,4.123;4.125 na oom 4.1146;4.115;4.118; 4.119; 4.120.

Pazgen 2. MareMaTHyecKHii aHAJIN3

Tema S. ®yHKUMH OHOM NepPeMEHHOI

3anstue 1

Heab: naTh 3HaHUS MONOKEHUH U3y4aeMOTr0 Kypca U MIPUBUTH HABBIKU MPUMEHEHHS
MaTeMaTHYECKUX METOJIOB PEIlleHus 3a]1a4, B TOM YHCIie, B cepe mpodeccuoHanbHON
JIEATEILHOCTH.

1. [ToBTOpEHME OMpE/IEeICHNI OCHOBHBIX MTOHATHN TEMBI B (hOpMe KOHTPOJIBHOTO OMpoca U
MIPOBEPKA CaMOCTOSTENILHOM paOOTHI 1O BHIMOJIHEHUIO TOMAIITHETO 3aaHHUS.
2. OnpenenuTh 00JIACTH CYIIECTBOBAHUS U 001aCTH 3HAYCHHUH CIeAYIOMHIX QYHKITU:

a) y=+3x—x°; 6) y=log(x?—4); B) y=sin(~/x)

Jx
sinzx

Ha 0om r)y:\/2+x—x2; n)y=Ilog,log,x; e)y=

2. Pemuts 3agauu [JI1, ¢.291]:
5.38(a, B); 5.39(a, r); 5.40(a); 5.41(a) Ha doom 5.38(0,r); 5.39(0, n); 5.40(0, B); 5.41(0).
3. Pemmuts 3amaun [JI1, ¢.322, 323, 328]: 6.8(a, 0); 6.9(a) Ha oom 6.15; 6.21.

4. BeuucnuTh npeaeibl



2 2 2
5. Pemuts 3amaun [JI1, ¢.324 — 331]:

6.10(a, r, m); 6.11(r, 6); 6.23; 6.39 Ha oom 6.41; 6.47; 6.49; 6.63; 6.69.
6. Petunts 3amaum [J11, c.331 — 336]:

6.80(6, B); 6.88; 6.109; 6.110 Ha oom 6.83;6.85; 6.86; 6.111; 6.120.

Tema 6. luddepenunanbaoe ncuncienme

Sansarue 1

Lesan: naTh 3HAHUS MMOJIOKEHHUI U3y4aeMOT0 Kypca U IPUBUTH HABBIKU IIPUMEHEHUS
MaTeMaTHYECKHUX METOJIOB PEILICHHUs 33a/1a4, B TOM YHCIIe, B cepe mpodheccHoHaIbHOR
JEATEILHOCTH.

1. [ToBTOpEeHME ONpE/ICIICHUI OCHOBHBIX TOHIATHI TEMBI B (hOpMe KOHTPOJIBHOTO OIpoca U

IPOBEPKA CaMOCTOSITEILHOM PAOOTHI IO BHITOJHEHUIO JTOMAIITHETO 33/ IaHHsL.
2. Pemuts 3amaunm [J11, c. 378 — 379, 382 - 383]:

7.20(0,1); 7.33;7.34;7.42 mna oom 7.39; 7.55;7.62.
3. Pemuts 3amaun [JI1, ¢.383]: 7.64,7.65 Ha oom 7.66.

4. Haiitu nepByto U BTOPYIO MPOU3BOAHbIE (DYHKITHIA:
y=In(tgx®) maodom y=5 +./(x-Inx).

5. Petunts 3amaum [J11, ¢.384 - 385]: 7.72;7.76; 7.86; 7.96 ma oom 7.73;7.77;7.87,
7.98.

6. Pemuth 3amaun [JI1, ¢.389]: 7.125;7.130; na oom 7.126.

3ansrtue 2

eab: 1aTh 3HaHUS TOJNOKEHUHN U3y4aeMOT0 Kypca U MPUBUTH HABBIKH IPUMEHEHUS
MaTeMaTUYeCKHX METOJIOB PEIICHUs 3a/1a4, B TOM 4uCie, B chepe mpodhecCHoHaTbHON
JESITSIIbHOCTH.

1. HOBTOpeHI/IC onpe,ueneHI/Iﬁ OCHOBHBIX IIOHSTHI TEMBI B (bopMe KOHTPOJIBHOT'O OIIpOCa U
IMPpOBEPKa CaMOCTOSTEIbHOMI pa6OTLI 110 BBIIIOJJHCHUIO JOMAIIHECTO 3adaHu .

2. Pemnts 3amaunm [JI1, ¢. 387]: 7.108; 7.110 Ha oom 7.109; 7.112.

3. UccnenoBath (yHKIIMU U IOCTPOUTH UX IpaduKu

X2 2

a) y=_——:0) y=x+l B)y=2xe ?; r)yzx__2X4;
x“ -1 X 4

Ha oom

my= 3Vx coe) y=x"*1-3x); &) y=x*+2J-x.
3x+1



4. Pemnts 3amaun [JI1, ¢.389]: 7.126; 7.131 Ha oom 7.127;7.133.

Tema 7. HHTErpajIbHOE HCYHCICHUE

Sansarue 1

eab: 1aTh 3HaHUS MOJOKEHUN U3y4aeMOTro Kypca U MPUBUTH HABBIKA IPHUMECHECHUS
MaTEeMAaTHYECKUX METOJIOB PEIICHUs 3a7a4, B TOM YHCIe, B cepe mpodheccuoHATBHOM
eI TEILHOCTH.

1. [ToBTOpEeHME ONpeeeHn i OCHOBHBIX MOHATUN TeMBbI B (hOpMe KOHTPOJIBHOTO OMpoca U
IPOBEPKA CAMOCTOSATEIILHOW PAOOTHI IO BHIMOIHEHHUIO TOMAIITHETO 33 JaHHUs.
2. HaiiTu Heonpeie1eHHbIE MHTErPajibl METOJIOM HETIOCPEICTBEHHOIO HHTETPUPOBAHUS

4dx Ha 00omM B) Iex54xdx.
X2 (X +

3. Pemuts 3amaun [JI1, ¢.560, 561]: 10.25; 10.34 Ha oom 10.32; 10.36.

4. HaiiTu HeomnpeeaeHHble HHTETPaibl METOI0M 3aMEHBI IEPEMEHHOMN

W

dx; o) Im—xdx Ha 0om B)I 1
X+

5. Pemuts 3amaun [J11, c. 561, 554 — 556, 566 — 568]:
10.41(8); 10.48; 10.55; 10.76 na oom 10.43; 10.46; 10.80; 10.90.

6. HaiiTu HeonpeieneHHble HHTErpajibl METOJOM MHTErpupoBaHus 1o yactsam [JI1, c. 568 —
572]:

10.95(a); 10.97 mna oom 10.107;10.118.
7. HaiiTi HeomnpeaeaeHHbIC HHTETPabl OT pallMoHaIbHBIX apodeii [JI1, ¢. 573 — 577]:

10.127; 10.128 na odom 10.137; 10.140.

3ansTue 2

Ieab: 1aTh 3HAHUS TOJOKEHUH U3ydaeMOTro Kypca U MPUBUTH HABBIKH MPUMCHCHHUS
MaTeMaTUYeCKHX METOJIOB PEIICHUs 3a/1a4, B TOM Yucie, B chepe npodhecCHoHaTbHON
JESTCIIbHOCTH.

1. [ToBTOpEeHME ONpeIeIeHN OCHOBHBIX TOHATUN TeMBbI B (hOpMe KOHTPOJIHHOTO OMpoca U
MIPOBEPKA CAaMOCTOSITEIILHON paOOTHI IO BHITOJIHEHUIO JJOMAITHETO 3/ TaHMS.

2. Beruncnouts onpenenenusie uaTerpansl [JI1, c. 635]: 11.32,11.37, 11.50 Ha dom
11.40, 11.43

3. Haittu nnomaau guryp, orpaHuYeHHbIX CIEAYIOUMIMH KPUBBIMU:
a) y=-—Xx"+3, y=0; 6)y=x"-2X, y=4x-x°
nadom B)Y=—X+4X, y=2x;1) y=x°, y=+/X.

4. Pemnts 3amaun [JI1, c.644]: 11.65;11.72 na oom 11.64;11.73;11.84.
5. Beraucnuth HeCOOCTBEHHBIE HHTETPAITBI



Y=t
6. Pemuts 3amaun [J11, ¢.649 - 650]:
11.115; 11.118; 11.123 na oom 11.124;11.128;11.129; 11.133.

Tema 8. Paabl

3ansarue 1

eab: 1aTh 3HAHUS MOJOKEHUHN U3y4aeMOTro Kypca U MPUBUTH HABBIKA IPUMECHCHHUS
MaTeMaTHYECKUX METOJOB PEIICHUs 3a7a4, B TOM YHUCIie, B cdepe mpodeccnoHaIbHOM
IESTEILHOCTH.

1. [ToBTOpEeHHE ONpeeIeHU OCHOBHBIX OHATUN TEMBI B (hOpMe KOHTPOJIBHOTO OMpoca U
MIPOBEPKA CAaMOCTOSITENILHOM paOOTHI MO BBHIIIOJIHEHUIO JJOMAITHETO 33/1aHUS.
2. Jloka3aTh HETIOCPEICTBEHHO CXOUMOCTD PSIIOB U HAMTU UX CYMMBI

1 1 1 1 1 1
+---naoom —+

e s ——
1.2 2.3 3-4 1-4 4-7 7-10
3. Pemuts 3amaun [JI1, ¢.759]: 13.19 ma oom 13.20; 13.22.
4. UccnenoBaTh CXOJMMOCTh 3HAKOIIOCTOSIHHOTO YHCJIOBOTO Psijia

2n-1 C - )
)Z n+5’ Z )210”’

n=1

< 1 > 1000n
Ha 00M T) Z(l—ﬁj Z;‘ n+1)' e) Z .

n=1

5. Pemuts 3amaun [JI1, ¢.766]: 13.38; 13.45 na oom 13.40, 13.48.

3ansTue 2

Ieab: 1aTh 3HAHUS TOJOKEHUH U3y4aeMOTr0 Kypca U MIPUBUTH HABBIKH MTPUMEHCHHS
MaTeMaTUYECKUX METOJIOB PEIICHUs 3a/1a4, B TOM Yucie, B chepe npodhecCHoHaTbHON
JESTSIILHOCTH.

1. HOBTOpeHI/IC onpe,ueneHI/Iﬁ OCHOBHBIX IIOHSTHI TEMBI B (bopMe KOHTPOJIBHOT'O OIIpOCa U
IMPOBEPKa CaMOCTOSTEIbHOMI paGOTBI 11O BBIIIOJHCHUIO JOMAIIHETO 3adaHHAA.

2. Pemnts 3amaum [JI1, c. 767, 768]: 13.61; 13.64; 13.84 na oom 13.62,13.71; 13.92.
3. Pemnts 3amaum [JI1, c. 771, 772]: 13.106, 13.113 na oom 13.120, 13.123.
4. Pemmnts 3amaun [JI1, ¢.797]: 14.11; 14.15; 14.21 na oom 14.14;14.20; 14.23.

5. PaznoxuThk GyHKIIMH B psiJ MakiiopeHa U HallTh pajinyc CXOJIMMOCTH psija:

sin Xx—X

a) f(x)= (l+ X)n ; Haoom ©) T(X)=

6. Pettuts 3amaun [JI1, c.804, 805]: 14.41, 14.43,14.62 na oom 14.45;14.52; 14.64.

Tema 9. ®yHKUMHM HECKOJBKHUX MepPeMEHHbIX



3ansaTue 1

Heab: 1aTh 3HAHUS MOJOKEHUHN U3y4aeMOT0 Kypca U MPUBUTH HABBIKH IPUMECHCHHUS
MaTeMaTHYECKUX METOJOB PEIICHUs 3a7a4, B TOM YHCIIe, B cepe mpodheccuoHATBHOM
e TEILHOCTH.

1. [ToBTOpEeHME ONpeeeHn i OCHOBHBIX MOHATUN TeMBbI B (hOpMe KOHTPOJIBHOTO OMpoca U
MIPOBEPKA CaMOCTOSITENIbHOM pabOTHI IO BBHIMOJIHEHUIO JOMAITHETO 33aHHUS.

2. Haiity yacTHBIe Npon3BOHbIC QYHKIMIA IBYX MEPEMEHHBIX Z = XY —COS> Xy .
3. Pemuth 3amaun [JI1, ¢.514, 515]: 9.44,9.46,9.47, na oom 9.50;9.51; 9.53.

4. Tlonaras, uto npou3BoJibHas pyHkiws f auddepeHnupyema, mpoBEpUTH CIICAYIOIIUE
paBEHCTBA:

2
yZ x%_0, 2= t(x*+y?) nadom ng—xygw%o, =2+ 1(x).
X X

1% oy oy 3x
5. Pemnts 3amaun [JI1, ¢.515]: 9,60; 9.61; 9.64 na oom 9.62; 9.66; 9.68.

6. Haiiti Benmmuuny rpaguenta yHkuun B Touke M (X, Yy, Z,)
1

f(x,y,2) =———,
X+ y? 477

3ausTue 2

Ieab: 1aTh 3HAHUS MOJOKEHUH U3y4aeMOTr0 Kypca U MPUBUTH HABBIKH MPUMCHCHHUS
MaTEeMaTHYECKUX METOIOB PEIICHHUS 3a71a4, B TOM YHCIIe, B cepe mpodhecCHoHaIbHON
EeITEILHOCTH.

M@ 2,1 wmaoom f(Xvy,2)=xyz, M(L,11).

1. [ToBTOpEHME ONPEIEICHUI OCHOBHBIX MOHSATUN TEMBI B ()OpME KOHTPOJIHHOTO ONpOca U
MPOBEPKA CAMOCTOATEILHON PabOTHI MO BHITTOJIHEHHUIO JOMAIITHETO 3aaHHs.

2. Pemmats 3amaunm [JI1, ¢.519, 520]: 9.75;9,76; 9.93; 9.94 na oom 9.81; 9.82; 9.95; 9.96.

3. HaiiTu TOYKM JOKaJIBHOTO SKCTpeMyMa (DYHKIIMU U IIPOBEPUTH B HUX BBIITOJHEHHE
JIOCTaTOYHOT'O YCJIOBHUS SKCTPEMYMa:

U=2X>—Xy+2xz2—y+ Yy’ +12°.

4. BBIUUCIIUTH IBOMHBIC HHTETPAIIBI J] f (X, y)dxdy mo obmactu G, 3amaHHO¥ TrpaHUIIAMA
G

a) f(x,y)=xy, G:{y=0, y=x, x=1};
6) f(x,y)=x+y* G:{y=x, y=x}

Hadom T(X,y)=X-Yy, G —Tpeyronpuuk ¢ BepumHamu (1, 1), (4, 1), (4, 4).
5. Pemuth 3amaum [JI1, ¢.657, 658]: 11.159; 11.161 na oom 11.160; 11.162.

6. C moMouIpr0 JBOMHOTO MHTErpajga HauTH IUIONIab, OTPAHUYECHHYIO CIEAYIOIINMHU
KPUBBIMHU:

Xy=1, X+y=25 maoom Yy>=2x+1, y*=-2x+1.

Tema 10. IuddepenunanbHbie ypaBHEeHU S

3ansatue 1

Iean: 1aTh 3HAHUS MOJOKESHUH U3ydaeMOTro Kypca M MPUBUTH HABBIKH TPUMCHCHHUS
MaTEeMaTHYECKUX METOJIOB PEIICHUs 3a7a4, B TOM YHUCIIe, B cepe mpodeccnoHaIbHOM
JIEATENHHOCTH.



1. [ToBTOpEeHME ONpeIeeHn OCHOBHBIX MOHATUN TEMBbI B (hOpMe KOHTPOJIBHOIO OMpoca 1
IPOBEPKA CAMOCTOSATEIILHOW PabOTHI IO BHIMOIHEHHUIO JIOMAIITHETO 33 JaHHS.

2. Pemmats 3amaum [JI1, ¢.385]: 7.102, 7.103 nHa oom 7.104.

3. Petuth muddepeHnmanbbie ypaBHEHUS TIEPBOTO MOPSIKA C Pa3ACISIONTIMUCS
MIEPEMEHHBIMU

2
a)y':—z,j(y1 Ha 0om 6) y'+X:O; B) X2y —/xcos?y =0.
— X

4. Pemmats 3amaum [JI1, ¢.706]: 12.45;12.51 na oom 12.46; 12.49.

5. Haiitu o6mue pemenust quddepeHaabHbIX YpaBHEHHI IEPBOTO MOPSIKA

) y+l=16) y-2y=¢ naoom ®)y+xy=x.
X X

6. Pemute 3amaun [JI1, c.714]: 12.76; 12.77 na oom 12.81.

3ansTue 2

Lesn: 1aTh 3HAHMS TOJIOKEHHUI U3y4aeMOT0 Kypca U IPUBUThH HABBIKU IIPUMCHEHUS
MaTEeMaTHYECKUX METOIOB PEIICHHUS 3a71a4, B TOM YHCIIe, B cepe nmpodhecCHoHaIbHON
eI TEILHOCTH.

1. [ToBTOpEeHHE ONpeeIeHN OCHOBHBIX OHATUN TEMBI B (hOpMe KOHTPOJIBHOTO OMpoca U
MIPOBEPKA CaMOCTOSITENLHOM paOOTHI 110 BHIMOJIHEHUIO TOMAIITHETO 3aJaHHsL.

2. Pemnts 3amaun [JI1, ¢.717]: 12.91; 12.93 na oom 12.94.
3. Pemuts 3amaum [JI1, ¢.723]: 12.106, 12.107 na oom 12.110, 12.111.
4. Haittu pemenne nuddepeHnnanbHbIX YpaBHEHUI BTOPOTO MOPsIKa
a) xy +y =0; 6) y +3y =5x+1;
naoom B) Y +2y =(3x+7)e*; r) y +y —2y=8sin2x;
5. Pemmute 3amaum [JI1, ¢.723]: 12.108, 12.109 na mom 12.112.
6. Permute 3amaum [JI1, ¢.723]: 12.114; 12.115 wa nom 12.116.

Pa3nen 3 Teopusi BeposiTHOCTEH U MaTeMaTHYeCKasi CTATHCTHKA
Tema 11. Cayuaiinble coObITHS

3ansTue 1

eab: 1aTh 3HaHUS MOIOKEHUHN U3y4aeMOT0 Kypca U MPUBUTH HABBIKH IPUMEHEHHUS
MaTeMaTHYECKUX METOJOB PEIIeHUs 3a7a4, B TOM 4YHCIie, B cepe mpodheccuoHaIbHOM
EITEILHOCTH.

1. [ToBTOpEeHME ONPEEICHII OCHOBHBIX IMMOHATHIA TeMBI B (hOpME KOHTPOIBHOTO OMpoca 1
IIPOBEPKA CaMOCTOSITENIbHOM pabOTHI IO BBHIITOJIHEHUIO JJOMAITHETO 331aHNUS.
2. Pemuts 3agauu:

a) 13 konozas! kapT (36 KapT) Hayzayy BBIHUMAKOTCS OJHa KapTa. Haiitu BeposiITHOCTh
TOT'0, YTO OHA OKAXKETCSI TY30M.



0) YeTslpem urpokam pasgaeTcs IOpoBHY KoJioza u3 36 kapt. OnpenenuTs BEPOSITHOCTh

TOT0, YTO KaXKIbIA UTPOK MOJTYYHI KapThl TOJIBKO OJTHOM MacTu?
Ha 0om

B) B ypue 30 mapos: 10 kpacHbIX, 5 cuHuX U 15 6enbix. HailT BEpOATHOCTD MOSBICHUS
[[BETHOTO I1apa.

r) 13 komonp! kapT (36 kapT) Haya4y BEIHUMAIOTCS TP KapThl. HalTH BepOsITHOCTH
TOT'0, YTO CPEJIU HUX OKAXKETCS TOJIBKO OJIUH TY3.
3. Pemuts 3aqaun [J12°, c.61 — 62]:

1.37;1.43;1.51 na oom 1.38;1.45; 1.48.

4. Cpenu 25 cTyIeHTOB, U3 KOTOPBIX 15 eByIIEK, pa3bIrpbIBAlOTCS 4 MpUIJIAllIEHUs Ha
JUCKOTEKY, IPUYEM KaXIblii MOXKET BBIMTPATh TOJIBKO OANH OusieT. KakoBa BEpOATHOCTh
TOTO, YTO cpenu obiamareneil Ouinera OKaKyTCs a) TOJIBKO JCBYIIKH, 0) TOJIHKO FOHOIIHU?
Ha 00m

KakoBa BeposITHOCTB TOTO, YTO Cpeu 00IaAaTeNeii Ouera OKaxKyTCs JIB€ IEBYIIKH U IBOE
FOHOIIIEH?
5. Cpenu 15 nammnouek 4 crannaptasie. OTHOBpeMEHHO OepyT Hayaauy 2 gamrnodku. Haiftu
BEpPOSITHOCTh TOT'0, YTO XOTs OBl OJIHA U3 HUX HEeCTaHIapTHAs.
3ansTue 2
Heanb: naTe 3HaHMS MOJOKEHUM U3y4aeMOT0 Kypca U IPUBUTH HABBIKA MPUMEHEHUS
MaTEeMAaTHYECKUX METOJIOB PEIICHUs 3a7a4, B TOM YHCIe, B cdepe nmpodeccnoHaIbHOM
JIeSITCIILHOCTH.

1. IToBTOpEHME OnpeieNeHnii OCHOBHBIX MOHATHI TEMbI B (hOpMe KOHTPOJIBHOTO OIpoca U
IPOBEPKA CaMOCTOSATENILHOW PabOThI MO BHIMOIHEHHUIO IOMAITHETO 33 JaHHs.
2. Pemmts 3anaun:

B paitone momasnero 16 KB. KM HaXoAUTCs 00BEKT NPOTUBHUKA. JlJ1s ero oOHapyKeHus
BbICJIaHa pa3BeabIBaTeNbHas rpynna. OueHuTs 3pGEeKTUBHOCTh 1EHCTBUS
pa3BeabIBaTEIbHON IPpyNIIbl Yepe3 1 yac BeAeHUs pa3BEKHU, €CIIU €€ CKOPOCTh
nepeBUKEHUs B pailoHe cocTaBiisgeT 3 km/dac npu 3¢ hekTUBHOM paanyce oOHapykeHus |
KM.

Ha Oom

KaxoBa BeposITHOCTB TOT0, UTO HayAauy OpolIeHHast B KpYT TOUKa OKaXeTCsl BHYTPH
BIIMCAHHOTO B HETO PAaBHOCTOPOHHETO TPEYroJibHUKA?
3. Pemmuts 3agaum [J12, ¢.61]:

1.40;1.41;1.46 naoom 1.42;1.44.

4. YyacTHUKY jkepeObeBKH TSIHYT U3 SIIMKA )KeTOHBI ¢ HoMepamu oT 1 1o 100. Haiitu
BEPOATHOCTH TOTO, YTO HOMEP NEPBOT0, HayJauy U3BJICUEHHOTO KETOHA, HE COACPKUT
udpsl 5.
Ha Oom
Ha nepBom sTaxke ceMH3TaXHOTO JOMa B JIUQT 3alLIu 3 yenoBeka. BeposTHOCTh BbIXOAa
KaXJ10T0 U3 U@ Ta Ha TF000M 3Take onHaKoBa. HaliuTe BeposITHOCTH COOBITHIA:
A — "Bce B U3 UdTa HA 4 dTaxe",

* JI2 — muTepaTypa 1ol HOMEPOM 2 B CIIUCKE JINTEPATYPHL.



B — "Bce BbIILIM U3 AH(TA HA OTHOM U TOM K€ 3Taxe",
C — "Bce BeIXOAWIN U3 JIU(PTa HA pa3HBIX dTaxKax'".

5. B ogHoii rpymiie 18 cTyaeHTOB, W3 KOTOPHIX 9 yyaTcst Ha «OTIUYHO». B apyroii — 16
CTYJCHTOB, U3 KOTOPBIX Ha «OTINYHO» yuarcs 4. M3 kax10il rpynmsl ciiydaitHeIM o0pa3oM
BBIOpaNu 1o oJHOMY cTyAeHTYy. KakoBa BEpOsITHOCTh TOTO, YTO @) KaXKIbIA U3 HUX YUUTCS
Ha «OTJIUYHOY; 6*) 00a yJarcst Ha «OTJIMYHO»?

3ansTue 3.

Llean: 1aTh 3HAHUS MOJOKESHUH U3y4aeMOro Kypca M IPUBUTH HABBIKH IPUMECHCHHUS
MaTEeMaTHYECKHUX METOJIOB PEIICHUs 3aJ1a4, B TOM YHCIIe, B cepe mpodheccnoHaIbHON
JIEATEHHOCTH.

1. [ToBTOpEeHME ONPE/ICIICHUI OCHOBHBIX TOHIATHI TEMBI B (hOpMe KOHTPOJIBHOTO OIpoca U
MIPOBEPKA CAMOCTOATEIILHON PabOTHI MO BHITIOJIHEHHUIO JOMAIIIHETO 3aJaHHus.

2. B cembe aBoe aereil. 3BecTHO, 4TO OAMH U3 HUX MallbyuK. KakoBa BEpOSATHOCTD, YTO
00a pebeHKa — MaJIBUUKHU ?

3. Pemmute 3agaum [J12, .49, 63-65]: 1.31a; 1.65; 1.68 Ha oom 1.33a;1.69; 1.70.

4. Tlo pe3ynbTaTaM IPOBEPKU 3aYETHBIX paOOT OKA3aJI0Ch, YTO B MEPBOI IPYIIIE MOTYIHIN
3auet 20 ctynentoB u3 30, a Bo BTopoii 16 u3 32. KakoBa BepoSITHOCTb TOTO, YTO HayAauy
BbIOpaHHas 3auTeHHas padoTa MPUHAATIEKUT CTYACHTY TIEPBOM TPYIIIIbI?
5. JIBa cTpelika caenany o 0JJHOMY BBICTPENY B OJIHY U Ty € MUILIEHb. BepoATHOCTH
MOTa/IaHusl B MUIIICHb TSI IEPBOTO cTpelika pasHa 0,6, a st BToporo — 0,4. B Muienun
oKa3zanach 0/IHa MPOOOUHa.

Haiit BeposiTHOCTB TOTO, YTO MPOOOUHA MPUHAIJICIKUT MIEPBOMY CTPEJIKY.

Ha 0om

JIBa cTpernka crenaiy 1o OJHOMY BBICTPEY B OJIHY H TY )K€ MUIIIEHb. BeposTHOCTh
MOTaIaHusl B MUIIIEHB IS TIepBoro crpesnika pasHa 0,8, a nyst BToporo — 0,5. B Mutienn
oKazaliach OjiHa MpoOoHHa.

HaiiTu BeposiTHOCTH TOTO, YTO IPOOOMHA MPUHAICKUT BTOPOMY CTPEIIKY.

6. Pemute 3amaun [J12, c.45, 62; 63]: 1.26a-0; 1.55 Ha dom 1.26B-1; 1.56.

3ansarue 4

Hen: 1aTh 3HAHWUS TOJOXKEHUH H3y4aeMOro Kypca U IPUBUTH HaBBIKH MPUMEHEHHUSI
MaTeMaTUYeCKUX METOJIOB PEIIECHUs 3a/1a4, B TOM 4ucie, B chepe nmpodeccnoHaIbHON
JIeSITETLHOCTH.

1. [ToBTOpEHME ONPEICICHII OCHOBHBIX MOHSATHN TEMBI B ()OpME KOHTPOJIHHOTO ONpOca U
MPOBEPKA CAMOCTOATEILHON PaOOTHI IO BHITIOJIHEHUIO TOMAIITHETO 38/ IaHHS.
2. Pemuts 3amaun [J12, c. 53, 64-67]:

1.34:1.72; 1.85; na oom 1.73; 1.75; 1.82.

3. BeposiTHOCTB, 4TO Mayioe MPEANPUITHE CTAaHET 0AHKPOTOM B TeUeHHE rojaa pasHa (,2.
Haiit BeposTHOCTB, YTO M3 BOCBMH MaJIbIX IPEANPUSATHIA 32 IEPBbIiA o1 00aHKPOTATCS JBA
HPEIITPUITHSL.



Ha oom
Haiiti BeposATHOCTB, YTO M3 BOCBMH MaJIbIX MPEANPHUATHHI 3a TIEPBBI ro1 00aHKPOTITCS
0oJiee IBYX MPEIITPUSATHIA.

4. B unctutyte ooyuyaercs 730 cTyneHToB. BeposSTHOCTH TOTO, YTO IEHb POKICHUS
CTyJICHTa MPUXOJIUTCS HA OTMPEICICHHBIN IeHb roja, paBHa 1/365. Haiitu Haubosee
BEPOSITHOE YHCJIO CTYACHTOB, POJAMBIIMXCS | STHBaps, OIICHUTH BEPOSITHOCTh TAKOTO
COOBITHS.

5. ®upmMa packiaabIBaeT peKJIAMHBIE JIMCTKHU MO MOYTOBBIM AliuKaM. [IpexxHuii onbIT
paboThI MOKa3kIBaET, yTo Ha SO0 peKIaMHBIX JTUCTKOB MPUXOTUTCS OAWH 3aKa3. OTCHUTH
BEPOSTHOCTH TOTO, YTO MPHU Pa3MEIICHUH 25 THICSY JIUCTKOB YUCIIO 3aKa30B OyJeT paBHO 48.

Ha oom

O11eHUTh BEPOSITHOCTH TOTO, YTO MPU Pa3MEIICHUH 25 ThICAY JTUCTKOB YUCIIO 3aKa30B
OyZIeT HaxoIuThCs B Ipefenax ot 45 no 55.

6. Pemuts 3amaun [JI2, c. 85, 172 — 174]: 2.23 na oom 2.28.

Tema 12. Cayyaiinble BeJTHYHHBI

3anarTue 1
Hean: nate 3HaHUS TOJIOKEHUH H3Yy4aeMOro Kypca M NPHUBUTH HABBIKM MPUMEHEHHS
MaTEeMaTHYECKUX METOJIOB peIICHHs 3a7ad, B TOM dYucie, B chepe mpodeccuoHambHOU
JIeSITeIIbHOCTH.
1. IloBTOpeHUe ompeeieHnii OCHOBHBIX MOHATHI TeMbl B (hOpMe KOHTPOIBHOTO OIpoca U
MPOBEPKA CaMOCTOSITENILHOM paOOTHI MO BBHIMOJIHEHUIO JJOMAIITHETO 33IaHUS.
2. Pemuts 3amaun:

a) BeposATHOCTh TOTO, YTO CTYACHT CIaCT CEMECTPOBBI DK3aMEH B CECCHIO TI0
mucuuniauHaM A u b, paBasl coorBeTcTBeHHO 0,7 1 0,9. CocTaBUTh 3aKOH pacnpeneneHus
YHUCJIa CEMECTPOBBIX SK3aMEHOB, KOTOPHIE CAACT CTY/CHT.

6) Jlana cryvaitnas BenuunHa X: X; -2 1 2

HailiTu  3akOH  pacnpeseleHus Pi 0,5 0,3 0,2

Clly4aiiHbIX Benu4uH: a) Y=3X; 6) Z=X 2

Tocmpoums ynxyuio pacnpeoenenus, Haumuy MamemamuyecKkoe OJHCUoanue, OUCHepCcuro
U cpedHeKk8aopamuieckoe OMKIOHeHUe UCXOOHBIX U NOLYYEHHBIX CIYYAUHBIX 8ETUYUH.

3. Pemmts 3amaun:

a) BeposiTHOCTh  TOpaXkeHHsT BUPYCHBIM 3a00JieBaHMEM KycTa 3eMJITHUKH paBHa 0,2.
CocTaBuTh 3aKOH pacHpelesieHUs] 4uciaa KYCTOB 3€MIIHUKH, 3apaXEHHBIX BHPYCOM, U3
YeThIpeX MTOCAKEHHBIX KYCTOB.

0) Kitnenter OaHka, He CBSI3aHHBIC IPYT C JPYrOM, HE BO3BPALIAIOT KPEAWUTHI B CPOK C
BepoaATHOCTBIO (,1. CocTaBUTH 3aKOH paclpeiesieHUs 4YMciaa BO3BPALLEHHBIX B CpPOK
KpeaAUTOB W3 5 BbIIaHHBIX. HaliTM maremartndeckoe OXHMJAaHUE, JUCIEPCHI0O U CpEelHEe
KBa/IpaTU4ECKOE OTKJIOHEHHUE ITON CIIy4aliHON BEIMYNHBI.

B) B Ousere Tpu 3amaun. BeposTHOCTB MpaBMIIBHOTO pelIeHus mepBoit 3anaun pasHa 0,9,
Bropoii — 0,8, Tperpeit — 0,7. CocTaBUTh 3aKOH pacHpefesieHUus 4Yuciaa MPaBUIBHO



pEIICHHBIX 3a7a4 B OWJIETE U BBIYMCIUTh MAaTEMaTUYECKOE OXKHJIAHUE M JUCIICPCHIO ITOM
CIIy4aifHOM BEJTMYUHBI.

Ha oom

r) CTpeok BeleT CTPeib0y 10 LENN ¢ BEPOSATHOCTBIO MOMAaHMs IPH KaKIOM BBICTpEIIe
0,2. 3a Kaxzaoe MOMNaJaHUuEe OH IOJydYaeT 5 OYKOB, a B CJIydae MpPOMaxa OYKOB €My HeE
HauuclsaoT. COCTaBUTh 3aKOH PaCHpeeSICHHUs] YUClia OYKOB, MOJYYEHHBIX CTPEIKOM 3a 3
BBICTpEJIA, U BBIYUCIUTh MAaTEMATHUYECKOE 0KUJAHUE 3TOW CIIy4ailHON BEJIMYUHBI.

n) KonTtponbHast paboTa COCTOMT M3 TpeX BOMPOcoB. Ha Kaxplid BOMpOC HpuBencHO 4
OTBETA, OJIUH U3 KOTOPBIX MpaBUIbHBIA. COCTABUTH 3aKOH PacHpeesICHUs YK CIIa MPABUIbHBIX
OTBETOB IPU NPOCTOM YyrajabiBaHuu. HailTu mMaremaruyeckoe OXUIAHUE U JUCIIEPCHIO ITOU
CIIy4alHOMN BEJIMYHHBI.

e) Haiitu 3akoH pacrpeneieHusi 4yuciia MakeToB TPEX aKIM, M0 KOTOPBIM BiiaJeiblieM
OyZeT moiay4eH JOXOJI, €CIM BEPOSATHOCTb MOJYYEHHS J0XO0Ja MO KKIOMY U3 HHX paBHA
cootrBerctBeHHo 0,5, 0,6, 0,7. HaiiTu maremaThueckoe OXUIAHUE U JTUCIIEPCHUIO JTaHHOMN
CIIy4aifHOUM BEIMYUHBI, TOCTPOUTDH (DYHKIUIO pacrpeaeeHusI.

3K) J[Ba cTpeKka ceaiiy 1o JIBa BBICTPENIa 10 MUIIEHH. BEpOSATHOCTH MMOMAaIaHKs B MHIIIEHD
Ui mepBoro crpenka paBHa 0,6, mis Broporo — 0,7. HeoOXoauMo: COCTaBUTH 3aKOH
pacrpeneneHrs OOIIero Yucia MmonajiaHui; HAWTH MaTeMaTHYECKOe OXKUIAHHUE U JUCIICPCHIO
3TOW CITYYaliHOW BEJIMYMHBI.

3ansTre 2

Hennb: nate 3HaHUSA TOJOKEHUH H3y4aeMOro Kypca M MPUBUTH HABBIKM IPUMEHEHMUS
MaTeMaTUYeCKHUX METOJIOB pPEIICHHs 3aJad, B TOM 4Yucie, B cdepe mpodeccHoHamTbHON
JeSITEIIbHOCTH.

1. TToBTOpEHME OTpECICHNI OCHOBHBIX MOHATHI TEMBI B (h)OpME KOHTPOJIBHOTO OIpOca U
IPOBEPKA CAaMOCTOSATENILHOM PabOThI IO BHIMOIHEHHUIO TOMAITHETO 3aJaHHs.

2. Pemnth 3amaun:

a) 13 msatu rBo3muk aBe Oenble. COCTaBUTH 3aKOH pacrpeserieHuss U HallTh (YHKIHIO
pacnpesieneHusl CllydyaiHOW BETMUYMHBI, BBIPAXKAIOLIEH YUCIO OeNbIX I'BO3AUK CPEAM JIBYX
OJIHOBPEMEHHO B3AThIX.

0) DK3aMeHATOp 3a1aeT CTYACHTY BONPOCHI, [TOKa TOT MPAaBUILHO OTBe4aeT. Kak TONbKO
YHCIIO MPABUJIIBHBIX OTBETOB JOCTHUTHET YEThIpEX JIMOO CTYIEHT OTBETUT HENPABHIILHO,
9K3aMEHATOp MpEeKpallaeT 3a/1aBaTh BOMPOCH. BeposTHOCTh MpaBMIIBHOTO OTBETAa HAa OAMH
BOIIpOC paBHa 2/3.

CocTaBUTh 3aKOH pacHpeesIeHUs YKciia 3aJaHHbIX CTYIEHTY BOIIPOCOB.

B) JlaHbI 3aKOHBI pacrpee/IeHHs IBYX HE3aBUCHMBIX CITyYaiHbIX BeTHUrH X U Y:

Xi 0 1 3 Xi 2 3
pi 0,2 0,5 ? 0; 04 2

Haiitn BeposATHOCTH, C KOTOPBIMM CIy4dalHbIE BEIWYMHBI NMPUHUMAIOT 3HAa4eHHEe 3, a

3aTE€M COCTAaBHTh 3aKOH pacmpeiefieHus ciaydaiHoil BemuumHbl 3X - 2YW TpOBEpUTH
BBIIIOJIHEHUE CBOMCTB MAaTEMaTUYECKUX OKUJIAHUN U JUCIIEPCUIA:

M[3X- 2Y] = 3M[X] - 2M[Y], D[3X- 2Y] = 9D[X] + 4D[Y].

r) JluckperHas ciy4aiiHas Beln4rHA X 33/1aHa PSIIOM paclpeesICHUs



Xi 1 2 3 4 5
pi 0,2 0,3 0,3 0,1 0,1

Haiitu yclI0BHYIO0 BEpOSTHOCTH COOBITHS X< 5 MpH yclIoBUH, 4TO X > 2.
Ha 0om

a) Kaxnpiii mocrynaromuii B MHCTUTYT JOJDKEH cJaTh 3 dK3aMeHa. BeposTHOCTh
ycnemHou caauu nepsoro sk3amena 0,9, Broporo — 0,8, tperbero — 0,7. Crnenyromuit
HK3aMEH MOCTYMAOIIMM C/IaeT TOJIBKO B ClIydae YCIENHON caauu npeasiaymero. CocTaBuTh
3aKOH PACIPEEICHUS YHMCIIa SK3aMEHOB, CAABABIINXCS IOCTYIAOIMUM B UHCTUTYT. Halitn
MaTeMaTHYECKOE OXKHUAAHUE ITOU CITy4ailHON BETHYUHBI.

e) Cnyuaitapie BenuuuHbl X W Y HE3aBUCHMbI M HMMEIOT OIUH M TOT € 3aKOH

pacnpeeeHus:
3HaueHue — X; 1 2 4
BepositHOCTE — P; 0,2 0,3 0,5

CocCTaBUTh 3aKOH pacrpeeeH s ClIyqaiiHbIx Bennan 2X u X+Y.
Yoenuthbes B ToM, uto 2X #X +Y, Ho M[2X] = M[X + Y].

)K) Ha JABYX AaBTOMATHUUYCCKHX CTaHKax IIPOU3BOAATCA OAWHAKOBBIC HU3ACITIUA. I[aHI)I
3aKOHBI pacCrpeaciaCHus 4Yuciia 6paKOBaHHI)IX H3Z[€JII/II>1, IMPOU3BOAMNMBIX B TCUCHUC CMCHBI Ha
KaXXJ10M M3 HHUX:

JUISL IIEPBOTO JUISL BTOPOT'O
Xi 0 1 2 Vi 0 2
pi 0,1 0,6 0,3 Pi 0,5 0,5

HeoOxonuMo: cocTaBUTh 3aKOH paclpe/iesieHusl Ynucia MPOU3BOIUMBIX B TEUEHHE CMEHBI
OpakOBaHHBIX H3JEIMM OOOMMM CTAHKAaMU; IPOBEPUTH CBOMCTBO MaTeMaTHYECKOIO
0KMJIaHHSI CYMMBI CIIy4alHBIX BEJINYUH.

3) CiyuaiiHbie Benn4uHbl X1, Xp HE3aBUCHMBI H HIMEIOT OJIMHAKOBOE PACIIpE/IeTICHHUEC

Xi 0 1 2 3
of; 1/4 1/4 1/4 1/4

Haiiti: BeposTHOCTE coObITHs X1 + Xz > 2; ycinoBHyI0 BeposTHOCTh P(X; + X; > 2| X
=1).

3ansartue 3

Iennb. nate 3HAaHUSA MOJOKEHWH H3y4aeMOro Kypca W IPHUBHUTH HABBIKM IPUMEHEHUS
MaTeMaTHYeCKUX METOJIOB pelIeHHs 3a/ay, B TOM 4ucie, B cdepe npodeccunoHaIbHOM
JESATENBHOCTH.

1. TToBTOpEHME OMpPEACICHHI OCHOBHBIX MOHATHI TEMBI B (h)OpME KOHTPOJBHOTO OINpOCca H
MIPOBEPKA CaMOCTOSITENIbHOM pabOThI 110 BHIIMOJIHEHUIO JOMAIITHETO 3aaHHs.

2. Pemute 3amaun:

a) CnyvaiiHas BeuurHa X, COCpe0TOUeHHAas Ha uHTepBaie (1;4), 3ajaHa KBaIpaTHIHON
dyskmmeit pacnpenenerms F(X) = ax® + bx + ¢, nmeromeii Makcnmym 1ipu x = 4. Haittu
napaMeTpbl @, D, ¢ W BBIYUCIHTH BEPOSTHOCTH TOMAIaHHs CIy4ailHOW BenmuduHbI X B
uHTepBan [2;3].

0) Ciryyaiinas BennunHa X 3a/1aHa GYHKIMEH pacrpeae/iCHUs:



Oopux <o
Fx)={x*npHo<x =<1
lopux >1

Haiitu: miotHocTs BepositHoctn T (x); Maremarmueckoe OXUIAHHE, JIUCIIEPCHIO;
BepostHocTH P(X = 0,5); P(X < 0,5); P(0,5 < X < 1); moctpouts rpadpuku f (x) u F(X).

Ha 00Mm

npu x < 0;

B) Jlana pynkmus f(X)= »
Cxe™ mpux>0.

[Tpu kakom 3HayeHun napamerpa C 3ta QyHKIHS SBISETCS IIOTHOCTHIO PAaCIIPEICIICHUS
HEKOTOPOW HEMPEPHIBHOW CITyYaifHON BEJIMUUHBI X?
Haiitn maremaTudeckoe OkuJaHUe U JUCTIIEPCUIO CITYYaiHON BETMYUHBI X.

3. Pemurs 3agaun:

a) TexyIas 1eHa akiiud MOXeT ObITh CMOJICITMPOBAHA C MIOMOIIBI0 HOPMAIBHOTO 3aKOHA
pacmpesielieHuss ¢ MaTeMaTH4YeCKHUM OXUAaHWeM 15 y.e. U CpeIHUM KBaJApaTHUYEeCKUM
otkionenuem 0,2 y.e.

HaiiTi BeposiTHOCTH TOTO, YTO 1I€HA aKIuu: a) He Bhilie 15,3 y.e.; 6) He Huxke 15,4 y.e.; B)
ot 14,9 no 15,3 y.e. C nomolpto npaBuia TpeX CUIM HaMTHU IPaHULbI, B KOTOPbIX Oyner
HAXOJUTHCS TEKYyINas [ICHa aKIUH.

0) KopoOku ¢ koH(peTamMu yrnakoBBIBalOTCs aBTOMaTHuecku. Mx cpennsist macca paBaa 540
r. 3BecTHO, 4TO Macca KOpoOOK ¢ KoH(peTaMu UMEET HOpMaJbHOE pacmpeneneHue, a 5%
KOpoOoK nMeroT maccy, MeHblryto 500 r. KakoB mpoueHT kKopoOok, Macca KOTOPBIX: MEHEE
470 1; ot 500 no 550 1; Gonmee 550 r; ornuyaercs ot cpenHeit He 6onee, yem Ha 30 T (TI0
abCOMOTHOW BeNUYNHE)?

Ha oom

r) CnyyaiiHass BenuumHa X pachpeieneHa M0 HOPMaJIbHOMY 3aKOHY C HYJIEBBIM
MaT€MAaTUYECKUM OXUIAHUEM. BeposITHOCTh MOMAanaHusl 3TOM CIy4YalHOM BEIWYUHBI HA
otpe3ok oT -1 mo +1 pasna 0,5. HaiiTi BbIpa)KeHHs MJIOTHOCTH BEPOSITHOCTU U (PYHKIIUU
pacrpeneneHus cry4yaiiHo! BeTUIrHBI X.

4. PemuTh 3a1a4un:

a) Otnenenne Oanka obOcimyxuBaer B cpeadem 100 kiawentoB B jeHb. OICHUTH
BEPOSITHOCTh TOTO, YTO CETOAHS B OTACICHHH OaHka OyneT oOciyxkeHo: Oomee 150
KIueHTOB; He Ooyiee 200 KIIMEHTOB.

0) DnektpocTaHmus o0CIyKkuBaeT ceTh Ha 1600 3y1eKTpOIaMIl, BEPOSTHOCTh BKIIFOUCHHS
KaXXJ0W M3 KOTopbIx BedepoMm paBHa 0,9. OueHuTh ¢ momolupio HepaBeHcTBa YeObimeBa
BEPOSITHOCTh TOTO, YTO YMCIIO JIaMII, BKJIIOUYEHHBIX B CETh BEYEPOM, OTIMYAETCS OT CBOETO
MaTeMaTHYeCKOro OkujaHus He Oonee yem Ha 100 (mo abGcomtoTHO# Benmuuue). Haiitu
BEPOSTHOCTH TOTO K€ COOBITHS, UCTIOIB3Ysl CIEICTBUE U3 HHTETPaIbHOU TeopeMbl MyaBpa—
Jlamaca.

Ha 0om



B) B cpennem 10% paboTocmocoOHOro HacesaeHus: ropoaa — 6e3pabotHbie. C MOMOIIIBIO
HepaBeHCTBa YeObllleBa OLIEHUTh BEPOSTHOCTb TOTO, YTO YPOBEHb 0e3padoTHIbl Cpeau
obcnenoBanHbIX 10 000 paboTOCIIOCOOHBIX JKUTENEH ropojia Oyaer B penenax ot 9 1o 11%.

r) [To ombITy paboOTHl CTPaXOBO KOMITAaHHWH, CTPAXOBOM Cy4ail MPUXOAUTCS Ha KaXKIbli
AT AoroBop. OLEHUTH C MOMOIIbI0 HepaBeHCTBa UeOhlieBa, CKOJIBKO JOrOBOPOB CIEAYET
3aKIJIIOYUTh, YTOOBI C BEPOATHOCTHIO 0,9 MOXXHO OBUIO yTBEp)KAAaTh, YTO JOJSI CTPAXOBBIX
ciyuaeB oTkiIoHUTCs 0T 0,2 He 6onee yem Ha 0,01 (o MomyIio).

Tema 13. OCHOBBI MATEMATHYECKOH CTATHCTHKH

3ansarue 1

Lean: narth 3HAHWS MOJOXKCHHH HW3y4aeMOIro Kypca W IPUBUTh HABBIKH MPUMEHCHHSI
MaTEeMAaTHYECKUX METOJIOB peIICHHs 3a7ad, B TOM ducie, B chepe mpodeccuoHaTbHOMI
JIeSITEIbHOCTH.

1. IloBTOpEeHME OmMpeneseHN OCHOBHBIX OHATHIA TeMbI B (hOpMe KOHTPOJIBHOTO OMpOca M
IIPOBEPKA CaMOCTOSITENIbHOM paObOTHI 110 BBHIITOJIHEHUIO JJOMAIITHETO 33aHNUS.

2. IlpencTaBUTh AaHHYIO BBIOOPKY B BHJI€ CTaTUCTHUYECKOTO psifa. IloCTpoWTh MONUTOH
4acToT (YacTocTen).

17 [32 |25 [29 |22 [19 |11 |25 |32 |21 [18 |17 [26 |25 [32 | 19 |

Ha 00Mm

5|87 ]5]9]4a]a]6[3[5[6[8[af[5[]7][8]5]

3. Ilo nanHO¥ BIOOpKE MOCTPOUTH I'payK SIMIUPUUYECKON (QYHKIIUU pacrpeieeHusl.

1| 3|]8|17] 6|14/ 6] 9][5]9]12]17] 6| 7] 8] 6|

Ha oom

8 | 619 8 |15] 5]10[13]19] 4 |18[14[16] 7 |19] 8 |

4, HOCTpOI/ITI) TUCTOTpaMMBbIl HaCTOT U OTHOCUTCIIBHBIX YaCTOT PACTIPCACICHUA:

HNuTepBan 2-5 5-8 8-11 11-14
Yacrora 9 10 25 6

5. Haiitu BbIOOpOYHOE cpenHEE U  BBIOOPOUHYIO JAMCIEPCHIO (CMEIIEHHYI U
"ucrpaBieHHy0'") BApHAIIMOHHOT'O psijia, COCTaBIEHHOTO 10 JaHHBIM BapUaHTOB 3a7ayul 2.

3ansTre 2 (B KOMIIBIOTEPHOM KJIACCE)

Heab: nate 3HaHUS TOJIOKEHUN H3Yy4aeMOro Kypca M NPHUBUTh HABBIKM MPUMEHEHUS
MaTeMaTHYECKUX METOJIOB pEIIeHHs 3ajJad, B TOM Yucie, B chepe mpodecCuoHaTbHOMI
JIEATEIIbHOCTH.

1. TToBTOpeHue ompeeaeHut OCHOBHBIX TMOHATHI TeMBI B (hOpMe KOHTPOJIBHOTO OMpoca U
MPOBEPKA CAMOCTOATEILHON PabOThI MO BHITIOJIHEHHUIO JOMAIITHETO 3aaHHUs.

2. Jlns 3amanHOM BEIOOPKH

1 3]8]17]6]14]6[9]5]9]12]17]6 |7 ]8]6|

Ha 0om

| 6 |17 | 8 |15 5 |10]13[17] 4 |14 ]14[16| 7 |17 ] 8 |




C UCTIOJb30BaHWEM MacTepa (DYHKIMI M MaKeTa aHaau3a MOCTPOUTHh BapHALMOHHBIA W
CTaTUCTUYECKUN psAA, CTATUCTUYECKYIO TaONMUIly; TOJUIOH 4YacTOT, KYMYIATY U
SMIUPUUYECKYIO (YHKLHUIO pacHpelleieHUs; HATU CPEAHIO apu(pMETHUECKYIO; METUuaHy
Me; mony Mo; paucnepcuio; cpeAHee KBaJIpaTHUYecKoe OTKJIOHEHUe; Kod(hduuueHt
BapHaluu; Ko3QPUIHEHT aCHMMETPUH U IKCIIECC.

3. Pemuts ¢ ncnonp3oBaHueM Mactepa GyHKIHHN 1 makeTa aHanu3a 3anaqy 8.11 [J12, ¢.285];
Ha 0om pewmuTh 3anauy 8.12 [JI2, ¢.285].

OOpazoBaTelbHbICe  TEXHOJIOTMH:  IIPUMEHEHHE  BBIUMCIMTEIBHOM  TEXHUKH  C
COOTBETCTBYIOLIUM IIPOIPaMMHBIM 00€CIIEYEHUEM U MYJIbTUMEANMHON anmaparypsl.

3ansTue 3
Heab: narte 3HAHWS TOJOKEHUH W3y4aeMOTO Kypca W TIPUBHTH HABBIKM TPHUMEHCHUS
MaTeMaTHYECKUX METOJIOB PEIICHHs 3ajad, B TOM dHuCiIe, B cdepe mpodeccrnoHaIbHOI
NEeSITeTTbHOCTH.
1. TloBTOpEHME ONpPENIEICHN OCHOBHBIX MOHSATHIA TEMbI B ()OPME KOHTPOIBHOIO ONPOCca U
MPOBEPKA CAMOCTOSTEIILHOM PabOTHI IO BHITIOJIHEHUIO JIOMAIITHETO 33 JaHHUI.
2. B ropoae padoraer N = 30000 uenosek. [Ipu Beibopounom ompoce N = 600 paboTarommx
0Ka3ajoch, uto K =200 13 HUX UMEIOT BbICIIce 0OpazoBanue. Haiitu:

a) BEPOSTHOCTh TOTO, 4YTO JOJS JIIOJCH C BBICIIMM OOpPA30BAaHHIO CPEOU BCEX
paboTarumx ropoia OTIMYaeTCsl OT BRIOOPOYHOI He Oosee ueM Ha 10%;

0) TpaHMIBI JIOBEPUTEIHHOTO MHTEpBaJa JUISI YHCIAa pPadOTAOIIUX C BBICIINM
o0Opa3zoBaHueM (IIJIs1 JOBEPUTEIBHBIX BEpOosTHOCTEH, paBHBIX 0,95 1 0,99).

na oom peunth 3agauy npu N = 40000, n = 1000, k = 400.

3. Pemnts 3amaum [J12, ¢.327 — 329]:
9.19; 9.23;9.26 Ha dom 9.20; 9.25.

Tema 14. [IpoBepka cTaTHCTHYECKHX THIIOTE3

3anstue 1 (B KOMIIBIOTEPHOM KJ1acce)

Henab: naTte 3HaHUSA NOJIOKEHUM H3y4aeMOro Kypca M IPHBUTh HABBIKM INPUMEHEHUS
MaTeMaTUYECKNX METOJIOB DEIICHMs 3ajad, B TOM 4HCIe, B cdepe mpodhecCHOHATbHON
NeSITETTHHOCTH.

1. TToBTOpeHUe ompeeaeHut OCHOBHBIX MOHATHI TeMBI B (hOpMe KOHTPOJIBHOTO OMpoca U
IIPOBEPKA CaMOCTOSITENIbHOM pabOTHI 1O BHIMOJIHEHUIO JJOMAITHETO 33 aHHUS.

2. Pemuth ¢ ucnonb3oBaHueM MacTepa GYHKUIUN U HAJICTPOMKU «IIaKeT aHau3a JaHHBIX)»
3agaun 10.2; 10.16 [J12, c.343, 375].

OOpa3oBaTejibHbIC  TEXHOJIOTMH:  TPUMEHEHUE  BBIYHMCIWUTEIBHOM  TEXHUKH €
COOTBETCTBYIOIIUM IIPOrPaMMHBIM 00€CTIeYeHEM U MYJIbTUMEINITHON anmapaTypsl.

3ansaTue 2 (B KOMIIBIOTEPHOM KJIacce)



Henb: nate 3HaHUA IOJIOKEHUM H3Yy4aeMOro Kypca M IIPUBUTb HABBIKM IPUMCHECHUS
MaTeMaTHYECKUX METOJOB pPELICHMs 3ajad, B TOM 4ucle, B cdepe mnpodeccnoHaabHON
JeATEIbHOCTH.

1. [ToBTOpPEHUE OMpENeNeHUI OCHOBHBIX MOHATHI TeMbI B (JOpME KOHTPOJIBLHOTO OIpOca U
MPOBEPKA CAaMOCTOSITEIILHON paOOTHI IO BBHITOJIHEHUIO JJOMAITHETO 33/ 1aHUS.
2. PemuTh ¢ MCHONB30BaHUEM MacTepa (QYHKUUH M HAJACTPONKHU «IIaKET aHAIM3a JaHHBIX)
3a/1a4y:

Ha nByx 3aBomax mo ounctke tormBa (B Muamane m Texace) mpoBeaeHo mo 12
MIPOBEPOK HANMYHSI IPUMece (MI/T) B BBIITYCKA€MOM MPOTYKIUH.

Ha 979 | 985 | 955 | 924 | 890 | 756 | 790 | 850 | 930 | 777 | 790 | 930

Texac | 884 | 723 | 913 | 965 | 875 [ 930 [886 | 751 | 785 |810 | 845 | 950

Honaraﬂ, 4YTO KOJINYCCTBO HpI/IMeCGﬁ (BeC) IMMOAYHUHACTCA HOPMAJIbHOMY 3aKOHY, Ha
YPOBHEC 3HAUYUMOCTH O = 0.05 BBISICHHUTB, MOXXHO JIM CUYMTATh, YTO KAYCCTBO OYUCTKH
TOILTMBA Ha 3THUX 3aBojlaX ojAuHaKoBo. Ha YPOBHEC 3HAYUMOCTH O = 0.05 BBIICHUTE BIUSHHE
MCCTOIIOJIOKCHUA 3aBOAa Ha CPCAHCC 3HAYCHUC BCCA HpHMCCCﬁ.

O0pa3zoBaTe/bHbIC TEXHOJIOTMHU: IPUMEHEHUE BBIUNCIUTEIbHON TEXHUKH C
COOTBETCTBYIOLIUM IIPOrPaMMHBIM 00€CIIEYEHUEM U MYJIbTUMEANMHON anmaparypsl.

Tabauna BapHaHTOB KOHTPOJILHBIX PadoT

3aoaua 1 2 3 4 5 6 7
M:aaop:ua:ﬂma Homepa eapuanmoe 3a0au
1. 11211 ]1]1
2 2 | 2 | 2| 2| 2| 2|2
3 3 | 3| 3] 3|3 ]3] 3
4 4 | 4 | 4 | 4| 4| 4| 4
5 51 5|5 |5 ]| 5] 5|5
6 6 | 6 | 6 | 6|6 |66
! HEEEEEEEEREE
8 8 | 8| 8 | 8| 8| 8 | 8
9 9 | 9 | 99 |9 |9 |09
10 10 | 10 | 10 | 10 | 10 | 10 | 10
11. 1| 2|3 | 4] 5 1
12. 2 3 4 5 6 2
13 3 | 4|5 |6 |7 3
14, 4 5 6 7 8 4
15. 5 |6 | 7| 8 | 9 |10]5




16. 6 9 10 1 6
17. 7 9 10 1 2 7
18. 8 9 10 1 2 3 8
19. 9 10 1 2 3 4 9
20. 10 1 2 3 4 ) 10
21. 1 3 5 7 9 2 1
22. 2 5 7 9 2 4 2
23. 3 7 9 2 4 6 3
24, 4 9 2 4 6 8 4
25. 5 2 4 6 8 10 5
26. 6 4 6 8 10 1 6
217. 7 6 8 10 1 3 7
28. 8 8 10 1 3 5 8
29. 9 10 1 3 5 7 9
30. 10 1 3 5 7 9 10
31. 1 7 8 9 10 1
32. 2 8 9 10 1
KonTtpoabsHoe 3aganue
3anaua 1. UccnenoBaTh CXOIUMOCTH YHCIOBOTO Psijia
Bapmuanr 1 Bapmuanr 6
Z“’: 3n® +2n = nk-3"
“~ n*+5n-5 ~ n"
Bapuanr 2 Bapuanr 7
Z'n(1+%) n+1y
n=1 n Z‘O: n
a3
Bapmuanr 3 Bapuanr 8
e w17 o 10°
2 2o
=~ n°+12 —12" +n
Bapuanr 4 Bapuant 9
= In(n+3) = n(3"-4)
Bapuant 5 BapuanTt 10




- 1 o 1
Z‘ Jn® In(n +1) le 2/ In(n+1)

3anaua 2. UccnenoBath GyHKIIMU HA SKCTPEMYM

Bapuanr 1 Bapuanr 6
2=Xy*(2-x-Y) z=x"y*(L-x-Y)
Bapmuanr 2 Bapuanr 7
z=x’y*(1-x+Y) z7=xy*(L-2x-Y)
Bapuanr 3 Bapuanr 8

y y
z=e2(x*+vy) z=e2(x’-y)
Bapuanr 4 Bapuant 9
z=e*(y*-2x) z=e*(y*+2x)
Bapuant 5 BapuanTt 10
z=xy—In(x+Yy) z=—xy—In(x—-y)

3anaua 3. Haiitu obuiee pemenne auddepeHnnanbHOro ypaBHEHMs! IEPBOTo MOPsIIKa

Bapmuanr 1 Bapuanr 6
2xyy —y*+x=0 y':§y+x\/§
Bapuanr 2 Bapuanr 7
y + Y =xe? Xy -y=y’
X
Bapuanr 3 Bapuanr 8
X ry=1 y-y=¢
X
Bapmuanr 4 Bapuanr 9
Xy =1-x° y —2xy =e*
Bapmuanr 5 Bapuanr 10
Yy +x=1 2X°yy +y° =2

3anaua 4. B ogHoM cocyne Haxonsatest by 6enbix u Uy yepHbIx mapos. Bo Bropom — B, 6enbix u
Y, yepHsix. bpocator nBa kyOuka. Eciiu cymMMa OYKOB, BBINABUIMX HA BEPXHUX I'PaHIX, MEHbILIE
10, GepyT 1m1ap U3 MEpBOro cocyna, eciu donpiie Wi papHa 10 — u3 BTOporo.

Bapuanr \ YcaoBue 3a1a4u




Bemayr Genblil map. KakoBa BEposSATHOCTH
51:7;‘{1:6;52:5;‘{2: yr P P
1 9 TOTO, YTO CyMMa OYKOB ObLIa HE MEHBIIIC
107?
Brinyt uepnsbiii map. Kakosa
51:7;q1:6;52:5;q2: yr P P
2 9 BEPOATHOCTH TOTO, YTO CYMMa OYKOB
Osbu1a MeHsbIie 107?
BriayT Oeneiii mmrap. Kakosa BepOSITHOCTE
51:6;q1:5;52:7;q2: yr P P
3 9 TOTO, YTO CyMMa OYKOB ObLTa MEHBIIIE
107?
Brinyt uepnsbiii map. Kakosa
];1:7;111:5;];2:9;112: yrHep P
4 6 BEPOATHOCTH TOTO, YTO CYMMa OYKOB
Obu1a HE MeHbIIe 10?
BriayT uepusiii map. Kakosa
B,=5;4;=6;5,=9; U= YT P P
5 6 BEPOSITHOCTh TOI'0, YTO CyMMa OYKOB
Obuta He MeHbIIe 10?7
Bemyr Oenplii map. KakoBa BeposATHOCTH
51:5;q1:9;52:7;q2: yr P p
6 6 TOTO, 4YTO CyMMa OYKOB ObLTa MEHBIIIE
107
BriayT uepusiii map. Kakosa
B,=5; 4;,=7; 5,= 6, U,= YT P P
7 9 BEPOSITHOCTb TOI'0, YTO CyMMa OYKOB
Obuta He MeHbIIe 10?7
BriayT Oenbiii map. KakoBa BEpOSITHOCTE
B1:5;I—I1:7;B2:9;q2: yr P p
8 6 TOT0, YTO CyMMa OYKOB ObLlIa MEHbIIIE
107
Bemyr Oenplii map. KakoBa BeposATHOCTH
b:=4,4,=8;b,=9;, U= T P P
9 6 TOTO, YTO CyMMa OYKOB ObLTa MEHBIIIE
107
BriayT uepusiii map. Kakosa
51:8;q1:4;52:6;q2: yrHep p
10 9 BEPOSATHOCTH TOI'0, YTO CyMMa OYKOB
Obuta He MeHbIIe 10?7

3agaua 5. CuiydaiiHasg BenuuMHa X 3a7aHa IJIOTHOCTBIO PACIpesieleHHs] BEPOSITHOCTEN (CM.
rpa¢uk). [Toctpouts rpadux GyHKIUM pacrpeneneHuss BepOsITHOCTEH, HAUTH MaTeMaTHuyecKoe
0’KMJIAHHME U TUCIIEPCUIO CITy4YallHOM BEJTUYNHBI.

f(X) A
d
> X
a b c
Bapuant a b c d Bapuant a b c d
1 0 0.3 1.15 0.5 6 1 1.7 2.28 0.6
2 0 0.6 1.3 0.5 7 1 2 2.6 0.4
3 0 0.5 1.25 0.5 8 2 2.5 3.3 0.4
4 0.5 1 1.7 0.6 9 2 3 3.6 0.4




5 | 1 | 15 | 22 | o6 | 10 | 3 | 4 | 44 | 06 |

3agaua 6. [IperncraBuTh JaHHYIO BBIOOPKY B BHUJE BapuanuoHHOro psna. IloctpouTs monuroxn
4aCcTOT, TUCTOTPaMMY U I'paduK SIMIUPHUECKON (DYHKIIUN pacHpeaesiCHHs.

Bapuaunr Bri0opka

1 31 8 |17 ] 6 |14 | 6 9 5 9 |12 17 ] 6 l 8 6
65/ 80 | 50 | 55 | 70 | 95 | 60 | 80 | 50 | 85 | 70 | 65 | 90 | 65 | 75
6] 1 1 7 3 4 1 3 8 9 |10 12 ] 6 l 2
501 40 | 35 | 50 | 70 | 40 | 35 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75
60| 70 | 45 | 50 | 60 | 70 | 75 | 60 | 70 | 50 | 60 | 45 | 70 | 55 | 55
301 40 | 35 | 70 | 30 | 90 | 30 | 30 | 60 | 50 | 50 | 85 | 60 | 45 | 45
55/ 50 | 55 | 30 | 60 | 40 | 75 | 80 | 70 | 40 | 80 | 35 |80 | 35 | 75
80| 40 | 35 | 50 | 70 | 30 | 65 | 60 | 50 | 60 | 30 | 35 | 30 | 75 | 25
9 65|60 | 65 | 60 | 65 | 20 | 45 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75
10 45140 | 35 | 50 | 70 | 40 | 35 | 80 | 60 | 40 | 50 | 35 | 70 | 85 | 25

Haiitu Moy, Menuany, cpeiHee U AUCIIEPCHIO (CMEIICHHYIO U HECMEIIEHHYIO).

0N OO B WIN

3amaua 7. Ilepen BeiOOpamMu B ropoje ObLTO ompoineHo N yenoBek. M3 Hux K denoBek oTmanu
MpeANoYTEHNE HhIHENTHEMY MApY. Ha kakoe KOJTUYeCcTBO roJIOCOB MOXKET PACCUMTHIBATH MAP Ha
BbIOOpax, ecnu Bcero B ropoje N uzbuparesneil (BBIYUCIUTH C JOBEPUTEIHLHON BEPOSTHOCTHIO

0.95 1 0.99).

Bapuaut n k N
1 500 200 30000
2 1200 300 80000
3 800 200 100000
4 600 150 50000
5 700 140 90000
6 750 250 60000
7 1500 400 35000
8 900 200 33000
9 500 120 40000
10 1500 800 330000

4.3. OneHo4HbIe CPeACTBA 1S NPOMEKYTOYHOM aTTecTalluH.
Ilpomesrccymounan ammecmayus CTYICHTOB OCYIIECTBISiETCS B (opMe KOHTPOIBHOW M
9K3aMeHa B COOTBETCTBUU C COJCPKAHUEM M CTPYKTYPOH TUCHUILINHBI (1.5 Tabmuia 4).
KontponbHas paboTa, 3aBepratomiasi 00y4eHHe CTyJICHTOB B TIEPBOM CEMECTPE, TIPOBOIUTCS
B NHCbMEHHOM BHJE IO BapuaHTaM, BKJIIOYAIOUIMM CEMb 3a/ad IO MEPBOMY H BTOPOMY
paznenam (tembl 1 —4 1 5 — 7 COOTBETCTBEHHO).

OKk3aMeH MMPpOBOAUTCH I1O ouneraMm. B 9K3aMEHAIIMOHHBIN ouner BXOIAT ABa TCOPCTUUCCKUX
BOIIpOCa W OJHA 3aJladya U3 YHCJIa BKIIOYCHHBIX B IIJIAHBI TIPAKTHYCCKHUX 3aHATUN WU
KOHTPOJIbHBIC 3a1aHUs.

Tpebosanusi K YpOBHIO OCB0€HUSA  OUCYUNIUHBL — GKIIOUAIOM  3HAHUE  onpeodeneHutl
PACCMAmMpUBaemMvlX  NOHAMUU,  NOHUMAHUE  DOPMYIUPOBOK U  udeli  00KA3amMenbCme
UCNONb3YeMbIX MeopeM, 3HaAHUe OOKA3amenbCme OCHOGHBIX MeopeM, U3NazaembvlX Hd JeKYUsXx,



V8epeHHoe 6lddeHue MemooaMu peuleHUss 3a0ad, COO0epHCaAuUXcs 8 NIAHAX NPAKMUYECKUX
3aHAMUI.

Ilepedensb 3a1a4 A1 KOHTPOJIBLHOM padoTsl (1 cemecTp)
BapuanTel KOHTPOJBHBIX PaboT (HOPMUPYIOTCA U3 MEPEUHS JEeCATH 3ahad M0 KaKIOMY
paszzienly 1 TeMaM JUCUHUTUIHHBI.

Pa3nes 1. JInneitnas aaredpa c 3j1eMeHTAMH aHAJIMTHYECKON reOMeTpUH
(tembI 1 - 4)

1. Haiitu onpenenutens npousseaeHus asyx matpun det (A-D) u det(A-D™).

-4 1 -1 -4 1 -1
Bapuanr 1 A=l 0 2 3 D=0 2 3
5 -2 1 0 0 4
3 0 1 31 2
Bapuant 2 A=|0 2 -1 D={0 2 3
5 -2 2 0 0 5
4 0 3 00 1
Bapuant 3 A=l0 1 -2 D=0 1 -2
2 4 1 57 4
1 2 1 0
Bapuanr 4 A=|10 1 -2 D=|0
3 4 1 3 -21
6 2 1
70 1
Bapuanr S A=10 23 D=|0 5 -2
510 00 1
5 1 -1 8 0 6
Bapuanr 6 A=2 2 D=|{0 3 9
0 -2 1 0 01
3 1 9 0 1
Bapuant 7 A=|0 D=|0 3 -2
1 -2 0 00 2
310 00 1
Bapuanr 8 A=(0 2 3 D= 6 -2
2 1 4 59 1
11 2 0 0 2
Bapuant 9 A={3 2 0 D= 3 -2
1 0 4 5 -2 1




Bapuant 10 A

Il
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2. Haiitu paHr MaTpuIibl.

-2 0 -1
A= 0 2 3
1 -2 4
Bapuanrt 1
2 1 -4
A=4 2 0
1 -3 4

Bapuant 3
1 0 2
A=|-1 2 3
-3 10

Bapmuant 5
-1 2 3
A=|1 4 1
2 0 3

Bapuanr 7

1 -11
A=|2 -1 3
3 -2 4

Bapuanr 9

3. Peumts cucremy ypaBHeHM MeToaoM ["aycca.

Bapmuanr 1 Bapuanr 2

2% — X, + %3 =0 X, +2X, +2X53 =2
X| +2X, + X3 =4 3X; — Xy + X3 =3
3X; — X, +2X3 =2 2X; +2Xy — X3 =95
Bapmuanr 4 Bapuanr 5§
3X, =X, +2X, =7 2% — X, +2X5 =1
X, +2X, = X3 =2

2%, —3X, +5x%, =11

Bapuanr 7

3X; +2X, — X3 =9

Bapmuanr 8

X —2X, +2X3 ==1 (X —3X; +X3 =6

2 1 -3
Bapuant 2
-1 3 5
A= 2 -6 O
1 -3 -5

Bapuanr 4
0 2 4
A={3 -1 5
2 0 1

Bapuanrt 6

5 3 -1
A=l 0 -6 2

-5 -3 1

Bapuanr 8

1 2 3
A=|1 4 1
2 0 3
Bapuanr 10

Bapuanr 3
3X; + X, — X3 =3
X; +2Xy — X5 =2
4%, +3X, —2X53 =2
Bapuanr 6
2%, —=3X, + X3 =5
X, +4X, —X; =3
3X, +2X, +3X%; =1

Bapuanr 9

—4X; +5X, +2X3 =—12



Bapuant 10
—3X; + X, +4X3=-5
2X; —6X, —4X; =26
—2%  +9x;=19

4. Haiitn wmatpuiy JIHHEHHOrO IpeoOpa3oBaHMs, MEPEBOAALICTO KaXKIbIH BEKTOp X
JBYXMEPHOI'0 JMHEUHOIO IIPOCTPAHCTBA B BEKTOP Yy 10 CIEAYIOLIEMY AT OPUTMY:

Bapuanr 1. CummeTpudHOe OTOOpaKEHHE OTHOCUTENBHO mpsiMol X3 = 0, a 3arem
11oBopoT Ha 90° 1o yacoBoO# CTpeJKe.

Bapuanr 2. CummeTpudHOe OTOOpaKEHHE OTHOCUTENBHO MpsiMoi Xz = 0, a 3arem
110BopoT Ha 90° MpOTUB 4aCOBOM CTPENIKHU.

Bapuanr 3. CuMMeTpu4HOE OTOOpaKEHHUE OTHOCUTENBbHO mpsiMol X3 = 0, a 3areM
CUMMET-PUYHOE OTOOpaKEHNUE OTHOCUTENHHO IpsiMoit Xz = 0.

Bapuanr 4. CuMMeTpu4HOE OTOOpa)KEHHUE OTHOCUTENBHO mpsiMmoii X = 0, a 3arem
CUMMET-PUYHOE OTOOpaKEHNUE OTHOCUTENHHO Ipsimoii Xp = 0.

Bapuanr 5. CumMmeTpu4HOE OTOOpaXKeHHE OTHOCHTENBHO Hadala KOOpAWHAT, a 3aTeM
110BOpoT Ha 90° MpOTUB YaCOBOM CTPEIIKHU.

Bapuanr 6. CuMMeTpr4HOE OTOOpaKEHHUE OTHOCUTENBbHO IpsiMoil X = 0, a 3arem
CUMMET-PUYHOE OTOOpaKEHNE OTHOCUTEIHHO Havalla KOOpIHAT.

Bapuanr 7. CummeTpuuHOEe OTOOpaKEHHE OTHOCHTEIBHO Hadajda KOOpJIMHAT, a 3aTeM
CUMMET-PUYHOE OTOOpaKEHNUE OTHOCUTENBHO IpsiMoit Xp = 0.

Bapuanr 8. CuMMeTpHYHOE OTOOpaKEHHWE OTHOCHTENBHO Hayajda KOOPIHWHAT, a 3aTeM
CHMMET-PUYHOE 0TOOpaKEHNE OTHOCUTEIBHO NpsiMOi Xp = 0.

Bapmuanrt 9. [ToBopoT Mo yacoBoit cTpenke Ha 90°, a 3aTeM CUMMETPUYHOE OTOOPAKEHHE
OTHOCHUTENBHO MpsMoit X, = 0.

Bapuanr 10. CuMMmeTpu4HOEe OTOOpa)K€HHE OTHOCHUTENbHO mpsMoi X; = 0, a 3arem
1oBOpoOT Ha 90° MpOTUB 4acOBOM CTPEIIKH.

5. Jlans Bepumnsl Tpeyronbauka A(X, Y;), B(X,,Y,), C(Xs, Ys) .

CocTtaBuTh ypaBHEHUSI MeIuaHbl M BBICOTHI TpeyronbHuka ABC, mnpoBeneHHble U3
BEpIIUHBI A.

A B C
Bapmuanr 1 (3,1) (-13,-11) (-6,-3)
Bapuanr 2 (26,-5) (2,2) (-2,-1)
Bapuanr 3 (-2,3) (-18,-9) | (-11,15)
Bapuanr 4 (6,8) (-1,-2) 1,-7)
Bapuanr 5 (5,4) (3,-9) (-12,8)

Bapuanr 6 (14,-2) (11,8) (15,-6)
Bapuant 7 (-21,4) (4,10) (-6,7)
Bapuanr 8 (-3,-4) (8,-7) (16,12)
Bapuant 9 (22,8) (4,14) (-5,9)
Bapuanr 10 (-8,-7) (6,16) (-4,-14)

Paznen 2. MatemaTuueckuii aHau3 (TeMsl 5 - 7)




6. Beruncnuthb npeensl QyHKIHiA

3 2
. XT=X"=x+1
Bapmuanr 1 I|m3—
-1 X°—=3X+2

. 1 4
lim| ——-—;
-2\ x—-2 X -4

Bapuant 3 lim M
x—o0 3/ X3 _ 2X2

Bapuanr 2

Bapuanr 4 IimM
x>0 1—C0S X
2x+5)"
Bapmuanr 5 lim
x—o\ 2X +1

7. HaiiTi HeomipeieICHHBIN UHTETPaJl.

Bapuant 1 I X -arctg 2x dx

Bapuant 2 I X-In3xdx
Bapuanr 3 IXZ e " dx
Bapuanr 4 JCOSs 2xdx
Bapmuanr 5 j In?2x dx

Bapuanr 6 Iim(\/x2 +X+1-X - X)
Bapuanr 7 lim T 312
-2 X-2 X -8
. +/1+2x -3
Bapuanr 8 im—————
x—>4 \/; -2
. sin2x
BapuanTt 9 im——-
P 0 1+ x -1
3
BapuanTt 10 Iing(l— 2X)*
Bapuanr 6 I In (3x + 2) dx
2x-1
Bapuant 7 IX e dx
BapuanT 8 I (X+2)-cos 3xdx
xdx
Bapuanr 9 o
P I x> +3x—4
Bapuanr 10 _[sin3 3x dx

4.3. OueHO4HbIe cpeacTBa ANA NPOMeXyTO4YHOM aTTecTauun.

1.3.1. ®opmupyemble KOMIETEHIHH

Kon HaumenoBanue Kox srama HanMmenoBanue >Tamna
KOMITETEHIIH KOMIIETEHIIH OCBOCHHUS OCBOCHHUS KOMIIETEHINH
u KOMIETEHITIH
YK OC-1 CHOCOOHOCTh MPUMEHSATH YK OC-1.2 CriocobHOCTD

KPUTWYECKHUI aHAIN3

UH(POPMALIUU U CUCTEMHBIN

MOAX O/ JITIsl PEIICHHS
npohecCHOHANBHBIX 3a7a4

paccMaTpuBaTh CHUCTEMY
KaK DJIEMEHT CHUCTEMbI
0osiee BBICOKOTO YPOBHSI
(BUIETH CHCTEMY Kak
COBOKYITHOCTb
TTOJICUCTEM).

IlepeyeHb BONPOCOB /il MOATOTOBKH K 3K3aMeHY (2 cemecTp)

Paszgea 1. Jluneitnas aaredpa ¢ 3jieMeHTAMH AHAJIUTHYECKON reoMeTpuu

(TembI 1 - 4)
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OCHOBHBbIE CBEICHUS O MaTpHUIIaX.

Onepanuu HaJ MaTpULIAMMU.

Ornpenenurenu KBaJpaTHbIX MATPULL.

CBolicTBa onpeneuTeiei.

OO6patHas marpuna.

Panr maTtpuip!.

Cucrema N JIUHEHHBIX YPAaBHEHUM ¢ N IEPEMEHHBIMHU.
Merton oOparHoit Matpuilsl U hopmynsl Kpamepa.
Merton I'aycca.

. CucTeMbl IMHENHBIX OJHOPOJHBIX YPaBHEHUI.

. [IoHATHS N-MEPHOIO BEKTOPA U BEKTOPHOT'O IIPOCTPAHCTBA.

. CkansipHO€ U BEKTOPHOE IIPOU3BEICHUE.

. PazmepHOCTb 1 0a31c BEKTOPHOIO IPOCTPAHCTBA.

. Ilepexox k HOBOMy Ga3ucy.

. EBKIIMI0BO IPOCTPaHCTBO.

. JInneiinble onepaTopsl.

. CoOcTBeHHBIE BEKTOPHI U COOCTBEHHbIE 3HaUEHU JIMHEHHOI O Olleparopa.
. CucTeMbl KOOpIMHAT.

. [Ipocreiimme 3ana4n aHATUTUYECKON T€OMETPUH.

. YpaBHEHHE JIMHUN HA IJIOCKOCTH.

. YpaBHEHHE NPSAMOM.

. YcnoBus MapaJuieIbHOCTH U NIEPIEHIUKYISIPHOCTH MPSAMBIX.
. PaccTosiHMe OT TOUKH 10 IPSMOM.

. OKpYy’>XHOCTb U AJUTHUIIC.

. 'mnep6ona n napabona.

. [lonsipHbIE KOOPAUHATBL.

. [I;mockocCTh ¥ IpsiMasi B IPOCTPAHCTBE.

Paznen 2. MatemaTuveckuii aHaau3 (temsl 5 - 10)

© Nk wWwDdE

I N
O D wN Rk o

[Tonsitue pynkunu. OCHOBHBIE CBOMCTBA U Ki1accuUKaIIus.
[Tpenen pynkuuu. OCHOBHBIE TEOPEMBI O MPEEIAX.
HenpepsiBHOCTH QyHKIINH.

[TonsTHe Mpon3BOAHON QyHKIHH.

OcHoBHbIe npaBuIa AU epeHnpoBaHusl.

Huddepenunan GyHKuu.

OcHoBHBIE T€OpEMBI AU(PPepeHIINATHLHOTO HCUUCICHHUS.
IIpaBuno Jlonurans.

Boszpacranue u yosiBanue QyHKINH.

. XapakTepHble TOUKH (PYHKIMNA U XapaKTEpHbIE JIMHUU UX IpadrKOB.
. Obmas cxema ucciieqoBaHus QYHKIMI U TOCTPOCHUS UX TPaPHUKOB.
. IlonsiTust mepBooOpa3HOI 1 HEONPEEIIEHHOTO HHTErpaJa.

. CBolicTBa HEONIPEAEIECHHOIO0 HHTErpaJIa.

. MeToapl MHTETpUPOBaHUSL.

. Ilonusgrue OMMPCACIICHHOI'O MHTCrpaJia.



16. CBoiicTBa ornpeneneHHOro HHTErpaa.

17. OnpeneneHublii HHTETpat Kak GyHKIusa BepxHero npenena. opmyna HeroToHa-
JleiiOHMLIA.

18. MeToibl BEIUMCIIEHUS ONIPEEICHHOIO HUHTErpaa.

19. I'eomeTpuyeckre NPUIOKEHUS ONPEIETIEHHOTO HHTErpaa.

20. HecoOcTBEeHHBIC MHTETPAITHI.

21. Ilonsarue yucnoBoro psga. OCHOBHBIE CBOWCTBA PAIOB.

22. Tlonstue cxoauMocTH psiga. HeoOXoMuMblil MpU3HAK CXOUMOCTH PsIIa.

23. Ilpu3Haku cpaBHEHUS JUISL UCCIICAOBAHMS CXOJMMOCTH PSJIOB C TIOJI0KHUTEIHHBIMH
YJICHAMHU.

24. JlocTaTO4HbIE IPU3HAKH CXOIUMOCTH PSAIOB C HEOTPUIIATEILHBIMH YWICHAMH.

25. AGcooTHAs M YCIIOBHASI CXOIUMOCTD 3HAKOTIEPEMEHHBIX PsiioB. [Ipr3HaK cXOqUMOCTH
JleliOHMIIA 71 3HAKOUYEPEAYIOIIErocs psa.

26. CreneHHbIe psiibl U UX cBolicTBa. Teopema Abens. Pagnyc cXoquMOCTH CTEEHHOTO
psna.

27. Panpl Teitnopa u MakinopeHa.

28. IlonaTue QpyHKIUN HECKOJIBKUX ITEPEMEHHBIX, IPee U HENPEPbIBHOCTh (PYHKIMH.

29. YacTHble MPOU3BOAHBIE MIEPBOTO MOPSIAKA U MONHBIN Tuddepenman GpyHKuu
HECKOJIbKUX NIEPEMEHHBIX.

30. [IponsBoaHAas IO HAPABICHUIO, TPATUCHT (PYHKIINH.

31. DxcTpemMyMBbl (YHKIIMA MHOTHX TIEPEMEHHBIX, HEOOX0AUMOE U IOCTaTOYHOE YCIIOBHE
IKCTpEMyMa.

32. YcinoBHBIN 3KCTpeMyM (PYHKITUH JIBYX TepeMEeHHBIX. MeTo MHOKUTeNel Jlarpanxa.

33. JIBotinbie nHTETpasTbl. CBEICHHE JBOWHOTO HHTETPaJia K TOBTOPHOMY.

34. 'eomerpuueckast HHTEpIpeTalust BOMHOTO HHTErpaja.

35. O6bIkHOBeHHbIE U depeHIaabHble ypaBHeHUs. OCHOBHbIE OHATHS.

36. [ludgdepennmanbable ypaBHEHHs IEPBOTO MOPSIJIKA C pa3AeSIOIIUMUCS IEPEMEHHBIMU.

37. InddepennuanbHble ypaBHEHUS BTOPOTO MOPSAIKA, JOMYCKAIOIIME TOHMKEHUE MTOPSIKA.

38. O611ee perieHne 0HOPOIHOTO JIMHEHHOTOo AU depeHnanIbHOro ypaBHeHUs BTOPOTO
HOopsi/IKa ¢ TOCTOSHHBIMU KO3 (QUITUEHTaMH.

39. YacTHoe perieHne HeoTHOPOTHOTO JIMHEHHOTO M (HepeHITHaIEHOTO YPaBHEHHUS
BTOPOTO MOPSAKA C MOCTOSHHBIMU KO3 pUlineHTamMu.

Paznen 3. Teopusi BepoSiITHOCTEH 1 MAaTEMATHYECKASA CTATUCTHKA
(Temsbr 11-14)

1. OcHoBHBIE OHATHUS TEOPUH BeposiTHOCTeH. CitydaiiHble COOBITUS M UX KIacCHU(PUKaAIUS.

N

BepositHocTh coObITHs. Kiaccuueckoe, CTaTUCTHUECKOE M TE€OMETPUUECKOE
OIIpEIETICHUS.

JlelicTBUS HaJ COOBITUSMH.

TeopeMsl CII0KEHUS U YMHOKEHUS BEPOSATHOCTEN.

3aBHUCHUMBIE U HE3aBUCUMbBIE COOBITHS. Y CIIOBHASI BEPOSTHOCTD.

®opMmyia nonaHoM BepossTHOCTU. Teopema balieca.

IToBrOopHBIEC He3aBUcUMBIE UcibITaHus. Dopmyna bepryiu. Teopema Ilyaccona.

© N ok w

JlokanbHas 1 MHTErpagbHas Teopembl MyaBpa-Jlamniaca.



9. CnydaiiHas BeTMUMHA U €€ 3aKOH pacmpesencHus. JJuCKpeTHbIe U HeTpephIBHbIE

CJ'Iy‘lﬁfIHBI@ BCJIMYHHBI.

10. OcHoBHbIE 3aKOHBI pacIpeieTICHHs CIy4yallHbIX BEJIMYUH: paBHOMEpHOE, bepHyiu,

HyaCCOHa, SKCIIOHCHIUAJIbHOC, HOPMAJIBHOEC.

11. HepaBenctBa MapkoBa u YeOblmena.

12. ®ynkuus pacnpeneneHus ciydyailHoi BennyuHbl. [LITOTHOCTE pacmpeneneHus

HEIPEPBIBHOU ClIydyallHOM Bean4MHbl. VX cBONCTBA.

13. YwucnoBble XapaKTEpUCTUKH CITyYalHBIX BEJIHMUNH: MaTEMAaTHIECKOE 0XKHIaHUE,

JNCTIEPCHsL, CPEIHEe KBAAPATHUECKOE OTKIOHCHUE, HX CBOMCTBA.

14. Mopa, Mmenuana, kBaHTWIM. HauanbHble ¥ LIEGHTPaIbHBIE MOMEHTBI CITy4alHBIX

BEJIMYHMH.
15.
16.
17.
18.
19.

OO6mue cBeieHus O BHIOOPOYHOM METOJIE.

Bapuarmonssle pspl U uX rpaduyeckoe n300paxeHue.

[TonsiTre 06 oreHKe MapaMeTpoB. XapaKTEPUCTUKU OLIEHOK.

HpaB,I[OHOI[O6I/I5I, MCTOJ HAMMCHBIINX KBAJAPAaTOB.

UucnoBbie XapaKTePUCTUKH BBIOOPOUHOTO pacnpenenenus. Mx cBoiicTaa.

MeToabl HaX0XKJICHHUS OLICHOK: METOJ MOMCHTOB, MCTOJ MaKCHUMAaJIbHOI'O

20. OteHka reHepaibHOM 1071, TeHEPaTIbHOM CpeIHEeH 1 reHepaTbHOM AUCTICPCHHL.

21. TlonsTue 00 MHTEPBAJILHOM OIEHKE MapaMeTpoB. /loBepuTenbHas BEPOSITHOCTD U

JOBEpUTENIbHBIN HHTEpBaL. O0beM BHIOOPKHU.

22.
23.
24,
25.

4.4. MeToanyeckue matepuanbl

[TonsiTHE CTaTUCTUYECKON THIIOTE3BI U 0011as cXeMa €€ IPOBEPKH.

[TpoBepka rumnore3 o 3aKOHE pacIpeeIeHUs] BHIOOPKH.
[IpoBepka runore3 00 0THOPOAHOCTH BBIOOPOK.

IIpoBepka runoTes 0 paBeHCTBE CPEHUX U JUCTIEPCUN ABYX COBOKYITHOCTEM.

YCHenHocTh YCBOCHHA OUCHUIUIMHBI XapaKTCPpU3YCTCA KOJUYECTBEHHO-Ka-4YE€CTBEHHOM
OIICHKOM Ha OCHOBE MNPUMCECHCHUA CIICAYIOINUX OLCHOYHBIX CPCACTB!:

IIkana oueHNBaHHUA

JTan ocBOCHUs! Iloka3aTenb oLleHMBAHUA Kpurepnii Cpencts (MmeToabI)
KOMIIeTEeHI[UH OlLlEHUBAHMUS OlleHNBAHMS
YK OC-1.2 OmuceiBaer  00bekT  kak | CooTHOocut cuctembl u | KoHTponbhas pabota
CnocobHOCTB BECTH | 3JIeMEHT CHUCTeMbl  OoJiee | pa3mudaeT nux B | YcTHOE
KPUTHICCKHH aHAJIA3 [ BEICOKOI'0 YPOBHS. 3aBUCHUMOCTH OT YPOBHS | coOece1oBaHNE
uHpopmalmu OnuceiBaet IOJICUCTEMEI | CIIOKHOCTH. 3agaun
CHUCTEMBI BBICOKOTO YpOBHs, | Ha3biBaeT Bce cucremsl,
B KOTOpBIE BKJIIOUEH OOBEKT. | B KOTOpPBIE  BCTPOEH
OmnuceiBaeT SMEpHKEHTHBIC | 00BEKT KaK
CBOICTBA CUCTEM. MOJICUCTEMA.
Touno onpeaeIsier
MECTO o0bekTa B
cucreMe Oonee

BBICOKOT'O YPOBHSI.
XapakTepuszyer




BIASHME OOBEKTa Ha
CHUCTEMBI Ooiee
BBICOKOI'O YPOBHSI.

5. Meroanyeckue yKa3aHus JJsl 00y4alOUIUXCHA M0 OCBOEHHIO TUCHMILUIMHBI (MO1YJIA)

OneHuBanue O0OY4YaIOIIMXCS B MPOLECCE IMOATAIHOTO OCBOCHHUS WMHU KOMIIETEHIH,
dbopMupyeMbIX JaHHON mucuUIUIMHON. K 3a4éTy MOMyCKaroTCsl CTYACHTHI, BBITIOJHUBIINE BCE
TpeOoBaHUs yueOHON MPOrpaMMBbl, BHIIIOJIHUBIINE B YCTAHOBJICHHBIE CPOKU BCE BHJIbI 33JaHU U
paboT, HE NMEIOLIUM 33JJ0JDKEHHOCTEN 110 UTOraM TEKYIEro KOHTPOJIS YCIIEBAEMOCTH.

[TogroroBka K 3adery MpenycMaTPUBAET YCTHOE MOBTOPEHUE MPONUIEHHOTO Y4YeOHOTO
MaTepuaia MO JUCHHUIUIMHE (C  HCIOJB30BAaHHMEM KOHCIEKTOB, Y4YeOHBIX MOCOOMIA,
JIOTIOJTHUTEILHOM JINTEPATyphl), a TAKKE JIOMOJHUTEIIBHOE KOHCIIEKTUPOBAHUE 3THUX UCTOYHUKOB
10 MIEPEYHIO BOIPOCOB, BBIHOCUMBIX Ha 3a4eT.

3aueT NpPUHUMAET JIEKTOp. 3adeT MPOBOJUTCA B YCTHOW (opme Mo BompocaM U
po0OJIeMHOI 3a1a4u.

3HaHUs, YMEHHUS, TEUCTBUS 00YYaIOIIErocsl Ha 3a4eTe OLICHUBAIOTCS KaK «3a4TEHOY WM
«HE3aYTEHOY.

OuennBanme 00y4yawuierocs Ha 3a4yere Mo AUCHUIIHHE

Ouenka Kpurepun ouenku Pe3yabTaTsl 00yyeHus
CooTHOCUT CcHCTEMBI U Ha ypOBHE 3HaHUM: CUCTEMA, CBOMCTBA
paszinyaer ux B CUCTEM, KJIaCCU(PUKALIUS CUCTEM,
3aBUCHUMOCTH OT YPOBHSA CUCTEMHBLIN noaxod, MPUHIIUIIBL
CIIOKHOCTH. CHUCTEMHOTO IToAX0a
HasbiBaer Bce cucTempl, | H2 YPOBHE yMEHHI: KDUTEPHATLHO OLICHUBATH
B KoTopsle BcTpoen | HHdOpMalio
00BEKT KaK
MOACUCTEMA.

(GAATCHOY TouHo onpenenser
MECTO o0beKTa B
cucTeMe Oonee
BBICOKOT'O YPOBHH.
Xapakrepusyer

BIUSIHHE O0BEKTA HA
CHUCTEMBI OoJiee
BBICOKOTO YPOBHSI.

He cooTHOCHUT cHCTEMEI
U paznu4aeT HX B
3aBUCHMOCTH OT YPOBHS
«HE3aYTECHO CJIOKHOCTH.

He Ha3bIBACT BCE
CUCTEMBI, B KOTOpBIC
BCTPOEH OOBEKT Kak




MOJICHCTEMA.

He Touno ompenensier
MECTO 00BeKTa B
CHCTEME Ooinee
BBICOKOT'O YPOBHS.

He xapaxrepusyer
BIIMSIHHE 00BbEKTA Ha
CHCTEMEI OoJiee
BBICOKOTO YPOBHSI.

MeToauuyecKue YKa3aHusd 1J1s Oﬁy‘lalOHI]/IXCﬂ 0 OCBOCHHIO JTUCHMUILJIUMHBI (MO)Iy.]'[ﬂ)

Llenp METOAMYECKMX PEKOMEHIAIMH - 00eCHeYuTh CTYIACHTY ONTHMAJIbHYIO
OpraHu3alMI0 Mpolecca M3Y4YEHUs AMCUUIUIMHBI, a TAKXKE BBIIOJHEHUS pPA3JIMYHbIX (OopM
CaMOCTOSITENIbHOM pabOThI.

CryneHtaM HeOOXOJMMO O3HAKOMUTBCS: C COJAEp)KaHHMEeM pabodeil IporpaMMel
JTUCHUTUIMHBL, C LENSAMHA M 3aJadaMd JTUCIHIUIMHBI, €€ CBA3SIMH C JIPYTMMH JUCHHUILTHHAMH
0o0pa3oBaTeNbHOW MHPOrpaMMbl, METOAMYECKMMH pa3padOTKaMU [0 JAHHOW JUCLUILIUHE,
UMEIOIIUMCST Ha 00pa30BaTeIbHOM IMOpTalie M caiTe Kadenpsl, ¢ rpad)ukoM KOHCYJIbTAalUi
npenojaBareneit kageapsl.

Pexomenoayuu no no0zomogKe K 1eKyUOHHbIM 3aHAMUAM (MeopemuiecKuil Kypc).

W3yuenune QUCHUIUIMHBI TPeOYyeT CUCTEMATHYECKOTO U MOCIEI0BATEIbHOTO HAKOIUICHUS
3HAaHUH, CIE0BATENBHO, MPONYCKH OTICIBHBIX TEM HE MO3BOJISIOT TITYOOKO OCBOHMTH MPEIMET.
VIMEHHO MOATOMY KOHTPOJIb HaJl CUCTEMAaTHYECKOW pabOTOl CTyIEeHTOB Bcerja HaXxOAUTCS B
[EHTpEe BHUMaHUsI Kadeapol.

CryneHraM HEOOX0IUMO:

- Tmepel KaKAOH JIEeKIUed MpOoCcMaTpuBaTh pPabdOYyI0 MPOTpPaMMy IHCHUIUIMHBI, YTO
MO3BOJIMT CAKOHOMHMTH BpEeMs Ha 3alMChIBAaHHE TEMbl JIEKIIMH, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEH1yEMO JINTEepaTyphl;

- Ha OTJENbHblE JEKIMH HIPUHOCUTh COOTBETCTBYIOIIMN Marepuad Ha OyMaskHBIX
HOCHUTEIISIX, TPEJCTABICHHBIN JIEKTOPOM Ha TOPTaje WM TPUCIAHHBIA Ha <«QIIEKTPOHHBIN
HNOYTOBBIM  SAIIMK Trpynmb» (Tabmuisl, rpaduxu, cxemsl). JlaHHbli MaTepuan Oyner
OXapaKTepHU30BaH, MPOKOMMEHTHUPOBAH, JOMOJHEH HETIOCPEACTBEHHO Ha JICKITUH;

- Tepea o4epenHOM sekuued HeoOXOAMMO NHPOCMOTPETh IO KOHCHEKTY MaTrepual
npensayimeit aexuuu. [Ipu 3aTpyAHEHUsX B BOCHPHUSATHM MaTepuana clieayeT oOpaTHTbcs K
OCHOBHBIM JIUTEPATYpHBIM UCTOUYHHKaM. Ecim pazoOparbes B Marepuaie onsiTh HE yJaloch, TO
oOpartutech K JEKTOpy (M0 TpauKy ero KOHCYJIbTallMH) MIM K TMPernojaBaTeslio Ha
NPaKTUICCKUX 3aHITHSX.

Pexomenoayuu no noo2omogke K npaKkmuueckum (CeMUHapCcKum) 3aHAMUAM.

CryneHnram cienyer:

- IPUHOCHUTH C COOOI PEeKOMEHOBAHHYIO IPEIOo1aBaTeNIeM JIMTepaTypy K KOHKPETHOMY
3aHSTHIO;

- JI0 OYEepPEHOro IMpPAaKTHUYECKOrO 3aHATHUS 10 PEKOMEHJIOBAHHBIM JIUTEPATypPHBIM
UCTOYHHKAM MPOpadOTaTh TEOPETUYECKUH MaTephall, COOTBETCTBYIONIEH TEeMBI 3aHATHS U
oTpaloTaTh 3a/1aHus, ONpeIeTIEHHBIE IS MOATOTOBKU K MPAKTUYECKOMY 3aHATHIO;

- TIpH TIOJTOTOBKE K MPAKTUYECKUM 3aHATHIM CIIEAYeT 00s3aTelNbHO HCIOJB30BaTh HE
TOJIbKO JIEKLMHU, Y4YEOHYIO JHMTEpaTypy, HO M HOPMAaTHBHO-IIPABOBBIE AKThl M MaTepUAJIbI
NPaBOTPUMEHHUTEIBHON MTPAKTHKH;

- TEOPETUYECKUI MaTepuall cJIelyeT COOTHOCUTh C MPABOBBIMUA HOPMaMH, TaK KaK B HUX
MOTYT OBbIThb BHECEHBI M3MEHEHHs, JIOMOJHEHUs, KOTOpble HE BCErja OTpakeHbl B y4deOHOU
JUTEpaType;



- B Hauaje 3aHATUH 3a4aTh IMPENOJAaBATENI0 BOIPOCH IO MaTepUaly, BbI3BABILIEMY
3aTpy[HEHHs] B €ro IMOHUMAHUM UM OCBOGHHWU INpU PELICHMH 3aJad, 33JaHHBIX IS
CaMOCTOSITEJIbHOTO PELICHMUS;

- B XOJ€ NPAaKTUYECKOIO0 3aHATHs JaBaTh KOHKPETHBbIE, YETKUE OTBETHI 110 CYLIECTBY
BOIIPOCOB;

- Ha 3aHATUM JOBOJUTh K&XIYH 3aJady J0 OKOHYATEIbHOIO  pELICHus,
JEMOHCTPUPOBaTh IOHMMAaHME IIPOBEIACHHBIX pPACUETOB (AHAIU30B, CUTYyallUid), B ciydae
3aTpyIHEHHUH oOpalaTbes K MpernoiaBaTelto.

Memoouueckue pekomenoauuu no no02omosKe 00K1aoa.

OnHoit n3 GopM camMoCTOATENLHOW PAa0OOTHl CTYJEHTA SIBISETCS MOATOTOBKA HAYYHOI'O
JIOKJIa/a, JUIsl OOCYXKICHHS €ro Ha MPAKTUYECKOM (CEMHUHApCKOM) 3aHSATHH IO BCEM TeMaMm
Kypca.

Llenp HAy4HOTO JMOKJIAAA - Pa3BUTHE y CTYIACHTOB HAaBBIKOB aHAJIIMTHYECKOW PabOTHI C
Hay4YHOHl JMTepaTypoil, aHaiu3a JUCKYCCUOHHBIX HAyYHBIX [O3UIUH, apryMeHTaluu
coOCTBEHHBIX B3MIANOB. [loAroTOBKa HAayuyHBIX JOKJIAJ0B TaKXE pa3BUBA€T TBOPUYECKUUN
HOTEHIMAJ CTYJCHTOB.

Hayunslii 10KJIa TOTOBHTCS IOJX PYKOBOACTBOM IIPENOJABATENs, KOTOPBIM BEHET
IpaKTUYEeCKHE (CEMUHAPCKUE) 3aHATHUS.

PekoMenganuu cTyieHTy:

- IepeJ HayajgoM paboThl IO HANMCAHUIO HAYYHOro JIOKJIaJa COIVIAaCOBAaTh C
npenojaBaTeyieM TeMy, CTPYKTYpy, JIUTEpaTypy, a TakkKe OOCYIUTh KIIIOUEBbIE BOIPOCHI,
KOTOPBIE CIIEYET PACKPHITh B JOKJIAJIE;

- IPEJICTaBUTH JOKJIA]l HAYYHOMY PYKOBOJAMTEIIO B MMCBMEHHOM (hopme;

- BBICTYIIUTh HA CEMHUHAPCKOM 3aHATHU ¢ 10-MHHYTHOH Ipe3eHTanuell CBOero Hay4Horo
JIOKJIaJ1a, OTBETUTH HAa BOIIPOCHI CTYJIEHTOB I'PYIIIBI.

TpeboBanus:

- K opopMIIeHHIO Hay4YHOTO Aokiaza: mpudrt — Times New Roman, pasmep mpudra - 14,
MEXCTPOUHBIM HMHTepBal - 1,5, pasmep moneit - 2,5 cM, orcTyn B Hauaje abzama - 1,25 cwm,
dbopMaTupoBaHuE MO LIUPUHE); JHUCTHI T0KJIa/Ja CKPEIUIEeHbl cKopociirBareneM. Ha TuTyiapHOM
JHMCTE YKa3bIBAaeTCs HAaUMEHOBaHHE y4eOHOIo 3aBeCHHUs, Ha3BaHME Kadeapbl, HAUMEHOBaHHE
JTUCIUTIINHEL, TeMa nokiana, @O crynenTa;

- K CTPYKType NIOKJIaJa - OrjaBiieHHe, BBeACHUE (YKa3bIBaeTCsl aKTyalbHOCTb, LENIb U
3a/1a4M), OCHOBHAs YacTh, BHIBOJbI aBTOPA, CHUCOK JUTEpaTypsl (He MeHee 5 mo3uiuii). OobeM
COIJIacOBBIBaeTCs C IpenojaaBateneil. B koHie paboTel CTaBUTCSA JaTa €€ BBIOJHEHHUS U
MOJIUCH CTYAEHTA, BBIMOJIHUBIIETO padoTy.

Memoouueckue  pexomenoayuu no 6LINOJIHEHUIO  PA3TUYHBIX dopm
CaMOCMOAMENbHBIX OOMAULHUX 3A0AHUIL.

CamocrosiTenpHass paboTa CTYACHTOB BKJIIOYAET B c€0s BBIMIOJIHEHHE PA3IUYHOTO pojaa
3a/laHuii, KOTOpbIE OPHEHTHUPOBAHBI Ha Ooliee TIyOOKOE YCBOCHHE MarepHalia H3ydaemoun
aucturTuHbl. [lo Kaxkmoi Teme ydeOHOW IUCHUIUIMHBI CTYJAEHTaM IMpeIaraeTcs IMepeyueHb
3a/laHui AJI1 CAMOCTOSTENIbHOM paOoTHI.

K BeImONIHEHHIO 3aMaHUil JUIsI CAMOCTOSITEIBHONW PaOOThl MPEIBSABISIOTCS CIEAYIOIINE
TpeOOBaHUS: 3aJaHUSl JOJDKHBI HCTOJHITHCS CAMOCTOSITEIHO M TMPEACTABIATHCS B
YCTAaHOBJICHHBIM CPOK, a TakX€ COOTBETCTBOBAaTh YCTAHOBIEHHBIM TpPEOOBAaHUSIM  TIO
0(OPMIICHHUIO.

CryneHnram cienyer:

- PYKOBOJICTBOBAThCS IPpapIKOM CaMOCTOSTENBHOMN paboThl, onpeneneHubM PI1JT;

- BBIIOJHATH BCE IUJJAHOBBIE 33/JaHUs, BbIJAaBa€Mble IMpernojaBareieM  JJis
CaMOCTOSITEIILHOTO BBITIONHEHUS, W pa30MpaTh Ha CEMHHAapaX M KOHCYJbTAIMSIX HESICHBIC
BOIIPOCHI;



- HCIIOJIB30BaTh MPH TOATOTOBKE METOAMYECKHE pa3paboTku Kadeapbl MO HAMUCAHUIO
pedeparos, 3cce, KOHTPOJIBHBIX PadoT;

- NPU TOATOTOBKE K TPOMEKYTOYHOMY KOHTPOIIIO MapaUIIbHO TPopadaThiBaTh
COOTBETCTBYIOIIME TEOPETUUYECKUE U MPAKTUUECKUE Pa3/iesibl JUCUUIUINHBI, PUKCUPYS HEACHBIE
MOMEHTHI JIJIsl UX 00CYKJIEHUS Ha IJIAHOBOW KOHCYJIbTAIIHH.

Memoouueckue pekomenoayuu no padome ¢ aumepanmypoil.

JIrobast opma camMOCTOSTENLHOW pPAaOOTHI CcTydeHTa (MOATOTOBKA K CEMHHAPCKOMY
3aHATHIO, HANMCAHME ICCE, KOHTPOJIbHON paboThl, JOKIaAa W T.NI.) HAYMHAETCA C HM3YUYCHHS
COOTBETCTBYIOIIIEH JIUTEPATYPhI Kak B OMOIMOTEKE, TaK U JOMA.

K kaxnoit Teme y4eOHOM MAMCUUIUIMHBI MOJOOpaHa OCHOBHAs U JIONOJHHUTENbHAs

JauTeparypa.
OcHoBHast TuTepaTypa - 3T0 y4UeOHUKU U ydeOHbIe TOCOOusI.
JlononHUTENbHAS JIUTEpaTypa - 3TO MOHOrpaduu, COOPHHUKHM HAayYHBIX TPYAOB,

JKYPHAJIbHBIC U Ta3€THBIC CTAThH, PA3IMYHbIC CIIPABOYHUKH, SHIUKIIONEIUN, HHTEPHET PECYPCHI.

Pexomennanuu crygeHTy:

- BBIOpaHHYIO MOHOTpaUI0 WIN CTAThIO 11eJIeCO00pa3HO BHUMATEIBHO MPOCMOTPETh. B
KHUTaX CJICAYCT O3HAKOMUTLCA C OIJIAaBJICHUCM W HAYYHO-CIIPAaBOYHBIM alliapaToM, IMpO4YUTaTh
aHHOTaIMI0 M mpenuciioBue. LlemecooOpa3HO ee MPOIUCTAaTh, PACCMOTPETh WILTHOCTPAIHH,
TaOJIMIIBI, JUArpaMMBbl, MPUIOKEHHs. Takoe MOBEPXHOCTHOE O3HAKOMIICHHE ITO3BOJIMT y3HATh,
KaKHe TJIaBbl CJIEAYET YUTATh BHUMATEIBHO, & KAKUE MPOYUTATh ObICTPO;

- B KHUTI'C UJIHU )XYPHAJIC, IPUHAAJICIKAINNUEC CaMOMY CTYACHTY, KIIFOUYCBBIC ITIO3UIINH MOKHO
BBIJICJIATh MapKepOM WJIM JielaTh MOMETKH Ha moisix. [Ipu pabore ¢ MHTEpHET-MCTOUHUKOM
1eJIeCO00Pa3HO TAK)KE BBIJICISITh BAKHYIO HH(POPMAITHIO;

- €CJIM KHHTa WJIM JKypHaJl He SIBIISIOTCS COOCTBEHHOCTBIO CTY/ICHTA, TO IIEIeCO00pa3HO
3alMCbIBaTh HOMEpA CTPAaHUI, KOTOPLIC NPUBJICKIN BHUMAHHUC. ITo3xe CJICAYCT BO3BPATHUTHCA K
HUM, TEpeYuTaTh WM TMepenucarb HYXHYIO HHpopMmaruo. Dusnyeckoe AeicTBHE 0
3aIIMCBIBAHUIO IMTOMOT'acT IMPOYHO 3AJIOKHUTh JaHHYIO I/IH(i)OpMaHI/IIO B «0aHK IMaMATHY.

Brigensitores cienyromye BUIbI 3aMKceid Mpu paboTe ¢ TUTepaTypoid:

KoHcnekT - kparkas cxeMaTudeckasl 3alliCh OCHOBHOTO COJICPIKaHHS HAYYHOW paOOTHI.
[lenpto sBASiETCSl HE MEpPEMHCHIBAHHWE MPOU3BEACHHUS, a BBISIBICHHE €r0 JIOTUKU, CUCTEMBI
JOKa3aTe€lIbCTB, OCHOBHBLIX BBIBO/JOB. XOpOIHI/IfI KOHCIICKT JOJDKCH COYCTaTb IIOJHOTY
U3TI0KEHUS C KPATKOCTHIO.

[Mutata - TOYHOE BOCHPOM3BEACHUE TEKCTA. 3aKJIIOYaeTcs B KaBbIUKU. TO4YHO
YKa3bIBa€TCs CTPAHMIIA UCTOYHUKA.

Tesucer - KOHICHTPHUPOBAHHOC HM3JIOKCHHUEC OCHOBHBIX MOJOKEHUH MMPOYHUTAHHOI'O
Marepuana.

AHHOTaIMA - OY€Hb KPATKOE U3JI0’KEHUE COICPKAHUS MPOUUTAHHON PAOOTHI.

Pestome - Hanbosee oO1IMe BBIBOJBI U TIOJNOKEHUSI PAOOTHI, €€ KOHIENTYalbHbIE UTOTH.
3anucu B TOH WM WHOUW (hOpME HE TOIBKO CIIOCOOCTBYIOT MMOHUMAHUIO M YCBOCHHIO M3y4aeMOTO
MaTepuaia, HO U MOMOTar0T BbIpAa0AThIBATh HABBIKK SICHOTO M3JIOKEHHUS B MUCHMEHHOU (opme
TEX WJIW UHBIX TEOPETUYECKUX BOIPOCOB.

BOl’lpOCbl ONsl CAMOCINOAMENbHOU NOO20MOBKU K CEMUHAPCKUM 3AHAMUAM

Pa3nea 1. JInneiinas aaredpa ¢ 3jieMeHTaAMH AaHAJINTHYECKON FreOMeTPHH

Tema 1. MaTpuIisl u onpeneauTend.
OCHOBHBIE CBEJICHUS O MaTPHULIAX.
CBo¥iCTBa ONPEACITUTENECH.

Tema 2. Cuctembl TUHEHHBIX YpaBHEHUH.
OCHOBHBIE IOHATHS U ONPEJIEIICHHUS.
Cucrema n TUHEHHBIX YpaBHEHUH C N MEPEMEHHBIMH.



Tema 3. BekTopa Ha MJIOCKOCTH U B IPOCTPAHCTBE.
[ToHsTHA IT - MEPHOT'O BEKTOPA U BEKTOPHOI'O MPOCTPAHCTBA.
Co6cTBEeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JINHEHHOTO ONepaTopa.

Tema 4. D1eMeHTbI aHATUTHYECKON T€OMETPUH.
CucreMbl KOOpIUHAT.
[T1nockocTh ¥ npsiMasi B IPOCTPAHCTBE.

Paznen 2. MaremaTnyecKuil aHaJIu3

Tema S. @yHKIIUM OAHON NTEPEMEHHOM.
[Tonatue QpyHKIUH.
HenpepbiBHOCTD QyHKITHH.

Tema 6. /luddepennmanbHoe HCUHCTICHHE.
[TonsaTne mpon3BoAHON QYHKIIH.
OO0mas cxema uccie1oBaHusl QyHKIMHM U TOCTPOECHUS UX TPa(UKOB.

Tema 7. IHTerpaibHOE UCUUCIICHUE.
[TonsTHs nepBooOpa3HON U HEONPEIETICHHOTO UHTErpaa.
[lonsiTHE ONpeeIeHHOTO UHTErpaa.

Tema 8. Psannl.
[ToHsiTHE YnCIOBOTO psiA.
Pansr Makiiopena u Telinopa.

Tema 9. @yHKIIUU HECKOJIBKUX MEPEMEHHBIX.
[ToHsATHS PYHKIIMM HECKOJIBKUX MTEPEMEHHBIX.
I'eomeTpuyeckas HHTepIIpeTaus JBOMHOTO UHTETpaa.

Tema 10. [luddepennmanbubie ypaBHEHHUS.
OOmee © 4YacTHble pELIEHUS OOBIKHOBEHHBIX JAU(p(EepeHIHaNbHBIX  YpPaBHEHUI.
Juddepenunanbable ypaBHEHHsI BTOPOTo MOpsAKa ¢ HTOCTOSHHBIMU K03 duumenramu.

Pa3nea 3. Teopusi BeposiTHOCTEH M MAaTEeMaTH4YeCKAs CTATHCTHKA

Tema 11. CnyuaiiHble cCOOBITHS.

OCHOBHBIE TOHSITUSI TEOPUH BEPOSITHOCTEH.

TeopeTUKO-MHOKECTBEHHAas TPAKTOBKA OCHOBHBIX TIOHATHM M  aKCMOMAaTUYECKOE
IIOCTPOEHUE TEOPUU BEPOSTHOCTEM.

Tema 12. CnydaiiHble BETUYNHBI.
JIMCKpETHBIE U HENPEPBIBHBIE CIIyYaliHbIC BEITUYUHBI
HepasenctBa MapkoBa 1 UeOniiieBa.

Tema 13. OCHOBBI MATEMATUYECKON CTATUCTHUKH.
3a1a4i U OCHOBHBIE TOHATHS CTATUCTUKH.
UucnoBbie XapaKTEPUCTUKHU BEIOOPOUHOTO PacIipe/IeIeHusI.

Tema 14. [IpoBepka cTaTUCTUYECKUX TUIIOTES.
[TpuHIUTT TPAKTUYECKON YBEPEHHOCTH.
[TpoBepka rumote3 00 0OTHOPOTHOCTH BHIOOPOK.



6. YuyeOHas qurepatypa u pecypcbl HHPOPMAIMOHHO-TEJIeKOMMYHUKAIIMOHHOM CeTH
"UHTepHeT", BK/IIOYASA NepevyeHb YUeOH0-MeTOAUYeCKOro odecnevyeHus /s
CaMOCTOSITE/IbHOI PadoThl 00y4aIOIIMXCH MO IUCHUILIHHE (MOIYJII0)

6.1 OcHoBHas nuTeparypa

1. Bricmias MmaremaTrka JUisi SKOHOMUYECKOro OakanaBpuara: YueOHUK U mpaktukyM / [lox
pen. nmpod. H.III. Kpemepa. — 4-¢ u3a. — M.: "lOpaiit", 2016. — 909 c.

2. H.III. Kpemep Teopusi BeposATHOCTEH M MaTeMaTHYecKash CTAaTHCTUKA. YUYEOHHK U
MIPaKTUKYM JUJIS akaJieMuueckoro OakaimaBpuara. — 4-e uzn. — M.: "HOpaiit", 2016. — 514 c.

3. A. M. Ilonos, B. H. CoTHnkoB OKOHOMHKO-MaT€MaTHYE€CKHE METOIABI U MOJEIIH.
Yyeonuk. — 3-¢ uza. — M.: "lOpaiit", 2015. — 346 c.

6.2 lononHuTenbHaa nutepartypa

1. MaremMaTuKa JJisi 5KOHOMHUCTOB OT apu(METHKH JI0 SKOHOMETPUKHU: 0a30BbIit Kypc / [Ton
pen. mpo¢. H.III. Kpemepa. — 4-e uza., nepepad. u gon. — M.: "FOpaiit", 2016. — 724 c.
2. UccnenoBanue onepanuii B 5koHOMUKe: YueOHoe mocodue st By3oB / Ilon pen. mpod.

H.II. Kpemepa. — 3-e uza., nepepad. u ngon. — M.: "FOpaiit", 2013. — 438 c.

6.3 HopmaTuBHbIe NpaBoOBble JOKYMEHTbI

1. "TpynoBoii kogekc poccuiickoit peaepanuu” (TK PD) Ot 30.12.2001 Ne 197-03

2. @enepanbHbI TOCYAApCTBEHHbIM 00pa3oBaTEIbHBIN CTaHIAPT BBICHIET0 OOpa30BaHUS IO
cneunanbHocTh  38.05.02 TamoxeHHoe Jeno (YpOBEHb CIELUAIUTETa). YTBEPXKIEH
nprka3oM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit @enepanuu ot «17» aBrycra
2015 r. Ne 850 (3apeructpupoBan 9.09.2015 r. Ne 38864).

3. Ilpukaz3  MunucrepctBa  oOpa3oBaHMsi W Hayku  poccuiickoir  Pexnepauuu
(MUHOBPHAYKHM) «O06 ytBepxxaenun Ilopsaka opraHuzanuu M OCYILECTBIICHUS
00pa30BaTeNbHON JESITEIBHOCTH MO0 00pa30BaTENbHBIM IIPOrpaMMaM BBICILIET0 00pa30BaHMs
— mporpaMM OakajaBpuaTta, IporpaMM CIENUalINTeTa, IPOrpaMM MarucTparyps» oT «19»
nexabpst 2013r. Ne 1367 (3apeructpupoBan 24.02.2014 r. Ne 31402).

4. TIlonoxenue 00 opranuzauun u ocyuiectBieHun B PAHXul'C oOpa3oBatenbHON
JEeSATENIbHOCTH TI0 TMporpaMMmaM BbICIIEr0 00pa3oBaHUs — IporpaMmaMm OakanaBpuaTta,
nporpaMMaM  CIEUUalMTeTa, IMporpaMMaM MarucTparypbl. YTBepxiaeHo IIpukazom
PAHXwul'C ot «14» mas 2014 1. Ne 02-129.

5. TlonoxeHue 0 TEKYyIIEM KOHTPOJE YCIEBAEMOCTH U POMEXYTOUYHON aTTECTAI[MH CTY/I€HTOB
B (henepaqbHOM TOCYAapCTBEHHOM OIOKETHOM O00Opa30BaTEbHOM YUPEXKIECHUU BBICILIErO
npodeccuonansHoro ooOpazoBanus «Poccuiickas akajgemMusi HapOIHOIO XO034WCTBa U
rocynapctBeHHOU ciyx0b1 nipu [Ipesuaente Poccuiickoit deneparum» (¢ u3M. u 1om. ot 7
utoHs 2013r.). Y1Bepxkaeno IIpukazom PAHXul'C ot «7» utons 2013 r. Ne 01-2694.

6.4 UHTepHeT-pecypcChbl, cripaBo4YHbIe CUCTEMbI

1.  http:/www.gov.ru — cepep opraHoB rocyaapcTBeHHoM BiacTu Poccuiickoii denepanuu

2. http:/www.muHOOpHaYKH.pD) — OPHIMATBHBIN caiiT MuHKCTEpCTBA 00pa30Ba-HUS U HAYKU
Poccuiickoit denepanuu

3. http://lwww.nsu.ru/mmf/tvims/chernova/tv/lec



&

http://www.nsu.ru/mmf/tvims/chernova/tv/tv_nsuQ07.pdf
http://www.statsoft.ru
6.  http://www.statistica.ru

o

IHoaHoTeKCTOBLIE 0A35I JAHHLIX

Hayunas snexkrponnas 6ubnuorexa eLIBRARY.RY.

OnektponHas 6udnmuoteka cucrema IPRBOORS.

DrekTpoHHas OMOInOTEKa 00pa30BaTEIbHBIX U MPOCBETUTEILCKUX u3aanuil «1Q Libraryy.
DnekTpoHHO-0nOmoTevHas cucrema BOOK.ru.

DIIEeKTPOHHO-OMOIMOTEYHAsI cucTeMa Znanium.com usaarenbcrBa <MTHDPA-My.
DJIEKTPOHHO-ONOIMOTEYHAsI CUCTEMA M3IaTelibeTBa «FOpanTy.

DNeKTPOHHO-OMOIMOTEeYHAsI crcTeMa u3iatenbeTa «J IAHbDby.

NookrwnpE

7. MaTepuanbHO-TeXHU4YecKasi 6a3a, HTHPOPMALMOHHbIE TEXHOJIOTHH, IPOrPAMMHOE

obecrnieyeHue 1 HHGOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
1. Cneuuanu3upoBaHHBbIC 3allbl IS MPOBEACHUS JICKIUH W ayIuTOPHH JJIsl TPOBEICHUS
CEMHMHAPCKHUX U MPAKTUIECKUX 3aHITUN C MUCIIOJIb30BaHUEM MYJIBTUMEIUIHOTO 000PYIOBaHUS U
BO3MOYKHOCTBIO TPSIMOTO BBIXOJIa B Ce€Th MIHTEpHET.
2. Cneuuanu3upoBaHHas MeOellb W OpICpPeACTBa: AYAUTOPUM U KOMIIBIOTEPHBIE KIIACCHI,
000pyI0BaHHBIC TIOCAJI0YHBIMHA MECTAMHU.
3. Texumueckue cpenctBa oOydeHus: IlepcoHanbHbIE KOMIBIOTEPBI; KOMIIBIOTEPHBIC
NPOCKTOPBI; 3BYKOBBIC JIMHAMHKH, MPOTPAMMHBIC CPEICTBA, OOCCIICYMBAIONIUE TPOCMOTP
Busieodaitios B popmarax AVI, MPEG-4, DivX, RMVB, WMV.
4. JluneHsuoHHble 3aekTpoHHBIC pecypesl: Windows, Microsoft Office (Excel, InfoPath,
PowerPoint, Publisher, Word).
5. UnpopmanmoHHble ClipaBOYHbIE M MOUCKOBBIE crcTeMbl «Koncymnbrant [lmocy, «I"apaHTy.



