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1. IlepedeHb MJIAHMPYEMBIX Pe3y/IbTATOB 00y4eHHs N0 TUCHMILIMHE (MOLYJII0),
COOTHECEHHBIX C IVIAHMPYEMbIMH Pe3yJIbTaTAMH OCBOEHHSI IPOrPaMMbI

1.1. oOecrmeunBaeT OBJIAJICHUE CICTYIONMMHI KOMIIETCHIIUSIMH C YI€TOM dTara:

Kon Hanmenosanue Kox srana Haumenosanue sTamna
KOMITCTCHITUH KOMITETCHITHH OCBOCHHSA OCBOCHHS KOMIICTCHIINH
KOMIICTCHIIMH
YK-0OC-1 ciocoOHOCTh puMeHsTh | YK OC 1.2 CnocoOHOCTh

KPUTHUYECKU aHaJIu3
uHpopmauu u
CHCTEMHBIH TTOAXO ISt
peleHHs
npodeccruoHaIbHBIX 3a/1a4

paccMaTpuBaTh CHCTEMY
KaK DJJIEMEHT CHUCTEMBI
Oosiee BBICOKOTO YPOBHS
(BUIETh CHCTEMY Kak
COBOKYITHOCTh
MTOJICCTEM).
CnocoOHOCTh MPUMEHSTh
CHUCTEMHBIN ITOIXOM JUIS
dopmMupoBaHUs
cOoOCTBEHHOM

IPaKJ1aH CKOU U
MHPOBO33PEHYECKOMN
MO3ULIHUH.

CrocoOHOCTh Ha CTaIUU
MPUMEHEHU I CHCTEMHOTO
MOAX0Aa  BBISIBUTH U
OIIuCcaTh DJICMCHTHI

CUCTEMBI,

1.2. B PE3yIbTaTC OCBOCHUSA JUCHHUILIIMHBI Y CTYACHTOB JOJI?KHBI OBITh C(pOpMHpOBaHLII

OTO/TD Kon srana Pesynbprarhl 00yueHus
(npu Haruuuu OCBOEHUS
npogcmanoapma)l KOMIIETEHITU U
npodeccruoHaIbHbIC
JEUCTBUS
VK-0C-1.2 Ha YPOBHE 3HAHU: CUCTEMA, CBOHCTBA CUCTEM,

KJ'IaCCI/I(bI/IKaLU/IH CHUCTEM, CHCTEMHBIM noaxomd,
MNPUHIOUIIBI CUCTEMHOIO ITOAXO0a

Ha yPOBHE YMEHMI: KPUTEPUAIBHO OLIEHUBATH
WHGPOPMAITHIO

2. O0beM 1 MecTO AUCHHILINHBI (MoayJst) B cTpykrype OII BO




Hucnunnuna «Maremaruka» (b1.5.11) oTHOCHTCSt K 6a30BOi#l YacTH U B COOTBETCTBHH C
y4eOHBIM IIJIAaHOM OocBauBaercs B 1, 2 cemectpax Ha 1-M Kypce 04HOM (opMBbl OOydEeHHUSL.

OOmmast TPyI0EeMKOCTh AUCIHUIUINHBI COCTaBsgeT 6 3.¢. (216 a.4.).

Jucuurummaa Oa3upyercsi Ha 3HAHUSX, MOJYYEHHBIX CTYJICHTaMH B IPOIIECCE OCBOCHUS
HIKOJIBHOU MPOrpaMMBbl IO MpeaMeTy «MaTteMaTHKay.

OCHOBHBIEC TIOJIOXKEHHS AMCUUILINHBI TOJHKHBI OBITh UCIIOIB30BAHBI B JATbHEUIIIEM MTPH
U3YYCHUH CIEAyIoUMX IUcHuIInH: «OCHOBBI HAaydHBIX HCClenoBaHUK», «OOmas wu
TaMO>KEHHAsI CTATUCTHUKAY.

KonmnuecTBOo  akajeMHYeCKMX 4YacoB, BBIJCICHHBIX Ha KOHTAKTHYIO paboTy ¢
npemnojaBaresemM (1o BUAaM YUeOHBIX 3aHATHI ) U Ha CAMOCTOSTEIIBHYIO pab0oTy 00ydaroImmXcs:

- ouHas Qopma oOydenus: jnekuuu — 36 a.4., NpakTuyeckue 3aHiATUA — 54 a.u.,
camocrositenbHas padora — 90 a.4., MpoOMeKyTOUHas aTTecTarus — 36 a.d.

dopma MpOMEKyTOYHON aTTECTAIIMH B COOTBETCTBUHU C YUCOHBIM IIJIAHOM — 3K3aMEH.

3. Conepxanue M CTPYKTYpa IMCHUIIMHBI (MOIYJIs1)

Tabmuma 1.
O0beM TMCHMILVIMHBI (MOIYJIsl), Yac. dopma
KonrakTHas padora TEKYLIEero
o0yJaroumxcs KOHTPOJISA
No n/m HanmeHoBaHue TeM ¢ mpemnojaBaTeJieM 1Mo yenesaemMocTu
(pa3zneJioB) Bcero | Bugam yueOunbix 3ansatuii | CP ,
NMPOMeKYTOYH
J JP | II3 | KCP oM
aTTeCcTaluu

Ounasn ghopma odyuenusn

Pa3nea 1. JInneiinasi anre6pa ¢ 3JieMeHTaMH aHAJTUTHYE CKO#i reomeTpun (1 cemectp)

Tema 1 |MaTpuibl U ONIpENEIUTENH 8 2 2 1 3 O,

Tema 2 CucreMsl jII/IHeI/IHbIX 8 5 5 1 3 0. 11
ypaBHEHHU I

Tema 3 Bekropa Ha IIJIOCKOCTH U B 8 9 9 1 3 0.1
POCTPAHCTBE

Tema 4 DeMEHTHI aHAUTUTHYECKOH 10 5 5 1 5 0

TCOMCTPUU

Paznen 2. Maremaruueckuii anayums (1 cemecrp)

OyHKUHUU OAHOU

Tema 5 . 10 2 2 1 5 O
nepeMeHHOU

Tema 6 |/\Mdepenumanyroe 14 4 41 1 |5
UCYHCIICHUE

Tema 7 | UnTerpansHoe ucuucnenune, 14 4 4 1 5 O

Hroro no 1 cemectpy 72 18 18 7 29 KP

KonTponbnasi padora

Pa3nena 2. MaremaTudeckuii anaaus (2 cemecrp)

Tema 8 | Psansr 14 2 4 1 7 O, KP
Tema 9 | PYHKIUMH HECKOTLKIX 14 2 41 1 |7 0, KP
HepeMeHHBIX

Tema HuddepennuansHeie

14 2 4 1 7 O, KP
10 YpaBHEHHSL.

Pasnen 3. Teopusi Be posiTHOCTE# M MaTeMaTHYeCKasa cTaTHCTHKA (2 ceMecTp)




O0bemM TUCUMIVIMHBI (MOIYJIs), Yac. dopma
KonrakTHas padora TEKYLIEero
o0yuyaroumxcst KOHTPOJIst
No 1/t HaumeHoBaHue TeM ¢ mpemnojaaBareJjeM 1o yenesaemocTu
(pasaeJioB) Bcero | Bunam yueonsnix 3anstuii | CP )
NMPOMEe KYTOYH
JI JIP | II3 | KCP oit
aTTecTanMn

Ounasn ghopma odyuenusn

Pasznen 1. JIuneitnas anredpa ¢ 3jJieMeHTaMH aHAJUTHYecKoii reomeTpuu (1 cemecrp)

'{;Ma Cnydaiinble cCOOBITHS 18 A 8 1 5 0. KP

'{gMa CityualiHbI€ BEJIMYMHBI 16 2 6 1 7 0. KP

Tema OCHOBBI MaTEMaTHYECKOU 18 4 6 1 7 0. KP

13 CTaTUCTUKH

Tema [TpoBepka cTaTUCTHYECKUX 14 5 4 1 7 0. KP

14 TUIIOTE3

Hroro no 2 cemectpy 108 18 36 7 47

IIpomesxkyTouHasi aTTECTAMSA DK3aMeH
Bcero: | 216 36 54 14 | 76

* @opmel mekyweco konmpoaa ycnesaemocmu: ycmuoe cobdeceooganue (YC) =onpoc (0O),

3HaHUueswvlll mecm= KoHmpoavHas paboma (KP).



Coaep:xkaHue IMCUMILIMHBI (MOTYJIS)

Paznea 1. JInneiinas aareopa c 3jieMeHTaMHU AaHAJIMTHYECKOW reoMe TPHH

Tema 1. MaTpuusbl 4 onpeaeMTe M.
OcHoBHBIE cBefieHHs 0 MaTtpuiax. Onepanuu Haja MaTpuuamu. OnpeaenuTenu KBaapaTHbIX
Mmatpuil. CBolicTBa onpenenuteneii. O6parHas marpuia. Panr MaTpuiibl.

Tema 2. CucteMbl JJMHEHHBIX YPaBHe HUIA.

OcHoBHBbIE TOHATUA U onpenencHusa. Cucrema N TMHEHHBIX YpaBHEHUN ¢ N IEPEMEHHBIMU.
Meton oOparHoit Matpunbsl u (opmynsl Kpamepa. Meron [Maycca. Cucrema m JTHMHEHHBIX
ypaBHEHHUM ¢ n nepeMeHHbIMU. CHCTEMBI IMHEHHBIX OJTHOPOIHBIX YPABHEHUI.

Tema 3. BekTopa Ha IUIOCKOCTH ¥ B MPOCTPAHCTBE.

[loHsTHS T - MEpPHOTO BEKTOpa M BEKTOPHOIO IpocTpaHcTBa. CKaISIpHOE U BEKTOPHOE
npousBeqeHue. PazmepHOCT, M 0a3nc BEKTOPHOro (JIMHEHHOro) mnpoctpaHcTBa. llepexon k
HOBOMY Oasucy. EBximjoBo mpoctpaHcTBo. JInHeitHble onepaTopsl. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUs IMHEHHOTO olleparopa.

Tema 4. DjieMeHTbI aHAJIUTHYECKO reoMe TPHM.

Cucrembl koopauHar. [Ipocrelinme 3a7aun aHATUTHYCCKOW TEOMETpUH. AnreObpandeckue
JMHUHU TIEPBOTo MopsAKa. YpaBHEHHE MPSIMOM Ha MJIOCKOCTH. B3anMHOe pacmosokeHue npsMbIX
U TOueK. AnreOpanveckue JIMHUM BTOpOro mopsaka. OKpyKHOCTh W 3umIc. ['mnmepOona u
napabosna. [I1ockocTs u npsiMas B IpOCTPaHCTBE.

Paznes 2. MaTreMaruye CKHii aHAJIN3

Tema 5. @yHKUUHM OAHOI ITepeMEHHOM.

[onstne ¢ynkunu. OCHOBHBIE CBOMCTBA (YHKUMHI M MX KIacCH(pUKALM. DJIeMEHTapHbIe
¢yukuuu. IlpeoOpazoBanue rtpadukoB. I[lonsTre umcrnoBol mocnenaoBaTenbHOCTU. [Ipemen
(GYHKIMM W YUCIIOBOW ITOCIIEAOBATEIIFHOCTH. BECKOHEYHO Maiibie W OECKOHEYHO OOJIbIIHe
Benu4uHbl. OCHOBHELIE TCOPCMBI O IIpcaciiax. 3amMeuaTenbHbBIE npCaAciibl. HereprBHOCTB

byHKIHH.

Tema 6. lud ¢ epeHunabHOE HCUNCTIEHUE.

[lonsitue  mpomsBoguoM  ynkiuu. OcHOBHBIE mpaBuiia  JU(PEpeHIIUPOBAHUS.
[lpousBoanas cnoxHoil m obOparHoil ¢ynkiuii. IIpou3BogHBIE HESBHOH M HapaMeTPUUECKH
3agaHHON ¢yHKuuU. IloHsATHE NPOM3BOAHBIX BhICUMX HopsAakoB. Juddepenunan dynkuun.
[lpumenenne nuddepeHnrana B NpuOIMKEHHBIX BbluucieHusX. [lonstue o auddepennmanax
BBICIIMX TOpsAKOB. OCHOBHBIE TeopeMbl TU(pepeHIHaTbHOTO HCUUCieHus. [IpaBuio
Jlonurtansa. Bo3pacranue u yobiBaHue (yHKUMN. XapakTepHble TOUKH (DYHKIHN U XapaKTepHbIe
JUHUU UX TpaduKoB (FKCTpeMyM (GyHKIMH, HauOoJblllee U HAUMEHbIee 3HaUeHUs PyHKIIUU Ha
OTPE3KEe M WHTEPBAJE, BBHIMYKIOCTh (DYHKIIUU, TOUYKU Tepernda, acuMnToThl Tpaduka QyHKIIUN).
OO0mas cxema uccieaoBaHus GyHKIHI U TOCTPOSHUS X TPAPHKOB.

Tema 7. UHTErpaibHOE HCYUCICHUE.

[lonsaTns nmepBooOpa3HON M HeonpeaerdeHHOro uHrerpaina. CBoicTBa HEONPEAEICHHOIO
uHTerpana. MeToabl HHTErpUpPOBaHUs (METOJI 3aMEHbI IEPEMEHHOM, METOI MHTEIPUPOBAHUS 110
YacTsM, MHTETPUPOBAHHUE MPOCTEHIIMX PAllMOHAIBHBIX APOOEH, MHTETPUPOBAHHE HEKOTOPBIX
BUJIOB MPPAllMOHAIBHOCTEH, HWHTETPUpPOBaHHME TpUroHoMeTpuueckux ¢Qynkuuit). [lonsrue



ompenaeneHHOro uHrerpaina. CBoMCTBa ompeneiaeHHOro uHrterpaia. OnpeneneHHbll HHTerpa
kak (QyHKus BepxHero npenena. dopmyna Herorona-JleliOHuia. MeToasl BBIYMCICHUS
OTIPENICTICHHOTO MHTEerpayia (3aMeHa TIepEeMEHHOM W WHTETPUPOBAHWUE TO YacTsM B
ompeneNieHHOM uHTerpaie). HecoOcTBeHHbIE WHTErpanbl. ['eoMeTpudeckue MPHIOKCHUS
OTIPEEIEHHOTO HHTErpana.

Tema 8. Paabl.

[lonsitue uwncnoBoro psina. OcHOBHBIE cBoWcTBa psAnoB. HeoOXoaumblil npu3HaK
CXOAMMOCTH psifa. [Ipu3HaKu CXOAMMOCTH PALOB C HEOTPHUIIATEIbHBIMHU WieHaMH. AOCOIIOTHAS
U YCIIOBHAs CXOJUMOCTh 3HaKomepeMeHHBbIX psaoB. [IpusHak cxogumoctu Jleitbuuna amns
3HaKouepenyromerocs psaga. CteneHHbie psabl. Teopema AOens. CBOWCTBA CTEIIEHHBIX PSIOB.
Pagnyc cxonumocTu crenenHoro psnaa. Paael Maknopena u Teinopa.

Tema 9. @yHKINHN HeCKOJBLKHX MepPeMeHHbIX.

IousATHs GYHKIMM HECKONbKUX IepeMeHHBIX. Ilpeaen W HempepbIBHOCTb (DyHKIIMH.
YacTHble TPOM3BOAHBIE U MOJMHBIN auddepeninan gynkunu. [IpousBoaHas nmo HamnpaBIeHUIO,
rpaaiueHT (QyHKUMH. OKCTpeMyMbl (yHKIMM MHOTHX TI€PEMEHHBIX, HEo0XoauMoe U
JIOCTaTOYHOE YCIIOBHE JKCTpPEMyMA. YCIOBHBIA 3KCTpeMyM. Meron MHOXxuTenen Jlarpanxa.
[lonarne nBoliHOro wuHTerpana. CBeleHWe JBOMHOIO HMHTErpajga K IOBTOPHOMY.
['eomeTpuyeckas HHTEpIpETALMs IBOWHOIO HHTErpaa.

Tema 10. Iud ¢pepeHuuanbHbie ypaBHEeHHS .

OcHoBHble moHATHsA. OOIIee W YacTHBIE peleHUs OOBIKHOBEHHBIX JU(depeHIInaIbHbIX
ypaBHeHu#l. JluddepeHunanbHble ypaBHEHHs ImepBoro mopsjaka. 3anada Koum (ycnoBue
CYIICCTBOBAHMSI W EIWHCTBEHHOCTH pemeHus). Hemomuple muddepeHnnanbabie ypaBHEHUS
nepBoro mopsaaka. duddepeHnnanbHple ypaBHEHHUS IEPBOTO TOPSIKA C Pa3ICISIOIMMUCS
nepeMeHHbIMU.  JIuHeiiHple  auddepeHIMaNbHBIE  YpaBHEHHUS ~ MEpBOTO  IOpSJIKA.
Juddepenunanabable  YpaBHEHHsT BTOPOTO MOpPSAAKA, JONMYCKAIOIME IOHM)KEHUE TOpsIKa.
JuddepeHninanbHbe ypaBHEHHS BTOPOTO MOPAAKA ¢ IOCTOSTHHBIMU KO3(hpuiieHTaMu.

Paznen 3. Teopusi BeposiTHOCTEH M MATEeMAaTHYeCKAsA CTATUCTUKA

Tema 11. CnyuaiiHbie coObITHS.

OcHoBHBIE MOHATHS Teopuu BeposiTHOCTed. CitydaiiHble coOObITHS. BeposSTHOCTH COOBITHS
(k1accu4eckoe, CTaTUCTUYECKOE M TEOMETPUYECKOE OIpe/iesIeHus BeposiTHOCTH). Teopembl
CIIOKEHHSI BEPOSITHOCTEH. YCJIOBHAs BEPOATHOCTb. Teopema YMHOXKEHUS BEPOATHOCTEH.
HeszaBucumbie coObiTus. @®opmyna monHoi BepostHocTu. Popmyna baiieca. IloBTopHBIE
He3aBMcUMBIEe ucnbiTanusa. Popmyna beprymn. JlokaneHas u nHTErpanbHas reopemsl Myaspa-
Jlanmaca. TeopeTMKO-MHOXECTBEHHAsl TPAKTOBKA OCHOBHBIX IIOHSATHM W aKCHMOMAaTHUYECKOE

MMOCTPOEHHUE TEOPHUU BEPOSITHOCTEM.

Tema 12. Cryuaiinble BeJTUYHHBI.

JluckpeTHble UM HENpEepbIBHBIE CiydailHble BeNWYuHbL. OYHKUMS paclpeaeicHu s
ciay4yailHOW BenuuuHbl. [DIOTHOCTH pacnpenesieHuss HENpPEephbIBHOM CIy4allHOW BEJIMYHUHBI.
UucnoBble XapaKTEPUCTHKH CIIydalHBIX BEJIMYMH: MATEMaTHYECKOE OXHUAAHHUE, TUCIEPCHS,
cpeHee KBaJpaTUUeCcKoe OTKIOHeHue. Mx cpoiicTBa. HauanbHble M LIEHTpalIbHBbIE MOMEHTHI
ciydailHbIX Benu4uruH. OCHOBHBIE 3aKOHBI paclpeieNieHus ClIydyalHbIX BEMYHH: pABHOMEPHOE,



Bepuymnu, Ilyaccona, skcnoHeHnuansHoe, HopMaiabHoe. HepaBencTBa MapkoBa u Yeb blineBa.

Tema 13. OcHOBBI MaTeMaTH4€CKOM CTATHCTHKH.

3amaud M OCHOBHBIE TOHSTUS CTAaTUCTUKU. Bpibopounslii Meton. ['‘eHepanbHas
COBOKYITHOCTh M BBIOOpPKA, BapUALMOHHBIN PsiJl, MOJUTOH YacTOT, THCTOTpaMMa, SMIUpHYEcKast
(ctatuctuyeckast) (QyHKUMsS pacnpeneneHus. YHCIOBbIE XapaKTEpPUCTUKUA BBIOOPOYHOTO
pacrpeneneHusl.

[lonsTHe 00 oOleHke mapamMeTpoB. XapaKTePUCTUKUA OIEHOK. MeTonbl HaX0KICHHS
OLICHOK: METOJI MOMEHTOB, METOJl MAaKCHMAJIBbHOTO IPABIOMOJO0MS, METOJ] HAaMMEHBIIX
KBaJpaTOB.

[lonsatne 00 wuHTEpBaIbHON OLIEHKEe mapamMeTpoB. JloBepUTeNbHAas BEPOATHOCTh H
JIOBEPUTEIIbHBIN HHTEPBAL.

Tema 14. IlpoBepka craTHCTHYECKUX THIIOTE3.

[lpuHuun mnpaxktuyeckoil yBepeHHOCTH. lloHsTHe cTaTMcTHueckoi rumoTessl. OOmas
cXeMa IpPOBEPKH CTAaTHUCTUUYECKOM TIumotessl. IIpoBepka IMIOTE3 O pPaBEHCTBE CPEIHUX U
qucnepcuit Byx coBokymHocTeil. [IpoBepka rumore3 o 3akOHE paclpeesieHUsl BBIOOPKU.
[IpoBepka rumnore3 06 0OTHOPOTHOCTH BEIOOPOK.

4. ®oHJ OLIEHOYHBIX CPeJACTB NMPOMEKYTOYHON ATTECTALMH IO JUCHMUILIMHE (MOIYJIIO)

4.1. ®opMbl N MeTOAbI TEKYLLEro KOHTPONS ycrneBaeMocTU WU
NPOMEXYTOYHOMU aTTecTauumw.

4.1.1. B xonme peanu3aluu AUCHUILIMHBL «MaTeMaTHKay HCIOIB3YIOTCS CIEAYIOIME METOIbI
TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH OOYJIarOIXCSI:

- TIpU TIPOBEJICHUH 3aHSTHH JICKIIMOHHOTO TUIIA: YCTHOE cobeceIoBaHue (Ompoc).

- TpU TPOBENECHUM TPAKTUYECKUX 3aHATHI: YCTHOE cobecemoBaHme (Ompoc), KOHTPOIbHAsS
pabora.

4.1.2. IlpomexxyroyHast arTecTanus mpoBOaUTCS B hopMe 3auéTa U dK3aMeHa.

4.2. MaTtepmanbl TeKyLlero KOHTPOsA ycrieBaeMoCTMW.

BOl'IpOCbI AJIAA OIpoca Ha 3aHATHUAX.
Collepma}me JIEKIIMOHHOT'0 MaTepHuaJia

Paznean 1. JInneiinas ajare0pa ¢ 3j1eMeHTaAaMH aHAJTUTHYECKOM reOMe TPHU

Tema 1. Matpunibl ¥ OnpeeIuTeNu.
OcHoBHbIE cBeZieHHs 0 MaTpuiiax. Onepanuu Hag Matpuniamu. OnpenenuTeny KBaapaTHIX
matpui. CBoiicTBa onpenenureneii. ObparHas Mmatpuiia. Panr Mmatpuiis!.

Tema 2. Crucrembl JIMHEWHBIX YpaBHEHUH.

OcHoBHBbIE TOHATUSA U onpeneneHusa. Cucrema N TMHEHHBIX YpaBHEHUHN € N IEPEMEHHBIMH.
Meton oOparHoii marpunsl U dopmynasl Kpamepa. Meron I'aycca. Cucrema m JTUHEHHBIX
YpaBHEHUM C 1 iepeMeHHBIMUA. CHUCTEMBI JIMHEWHBIX OJJHOPOIHBIX YPABHEHUH.

Tema 3. Bekropa Ha MJIOCKOCTH M B TPOCTPAHCTBE.



[lonsiTusg m - MEpPHOro BEKTOpa M BEKTOPHOTO MPOCTPAHCTBA. CKAISIPHOE U BEKTOPHOE
npousBeneHue. PazmepHocTs M 0a3uc BEKTOpHOro (IMHEHHOro) mpoctpaHctBa. llepexon k
HOBOMY Oasucy. EBkmmmoBo mpoctpanctBo. JIuHelinbie onepatopbl. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAYCHU S INHEWHOTO OTepaTopa.

Tema 4. DaeMeHTHl aHATUTUYECKOW TEOMETPUH.

Cucremsl koopauHat. [Ipocreiinme 3a1aun aHaIUTHYECKOH reoMeTpuu. AsredpandecKue
JIMHUY IIEPBOTO MOPAAKA. YpaBHEHHUE IPSAMOU Ha IJIOCKOCTU. B3anMHOE pacronoKeHue MpsMbIX
U TouyeK. AnreOpanyeckue JIMHUM BTOporo nopsaka. OKpyKHOCTb M 3juuIic. I'mnepOona u
napabosna. IInockocTs U npsiMas B IpOCTPaHCTBE.

Pa3znes 2. MaTreMaTuuecCKHii aHAJIN3

Tema 5. ®yHKINU OJJHOW EPEMEHHOA.

[lonstue ¢ynkiuu. OcHOBHBIE CBOMCTBA (DyHKUIMI M UX KIaccHUUKalUsl. DIeMeHTapHbIe
¢yakumnu. IlpeoOpasoBanue rpadukoB. lloHsTue umcioBoit mocnenoBarenbHOCTU. [Ipenen
(GYHKIMM M YHUCIIOBOW IOCIIEAOBATEIFHOCTUH. beckoHeuyHO Manble U OECKOHEYHO OoJblme
BenMuyuHbl. OCHOBHBIE TEOpEMBI O IpeAesaXx. 3amedaTesbHble INpenensl. HempepslBHOCTB

GyHKIINH.

Tema 6. [ludepeniinanbaoe ucuncieHue.

Ilonstne mnpousBoaHoil  ¢Qynkuuu. OcHOBHblE TmpaBwia  auddepeHIpoBaHUS.
[IpousBogHas cinoxkHOW WM oOpaTHON QyHkumii. [Ipow3BomHBIC HEIBHOW M MapaMeTpyyeCcKd
3agaHHOM (QyHKIUU. [loHsATHE NPOU3BOAHBIX BhICHMX MopsakoB. uddepenunan dyHkuuu.
[Mpumenenune muddepenunana B mpuOIMKEeHHBIX BblunciaeHusX. [lonsatue o muddepeHnnanax
BbICIIMX TOpsAAkoB. OcHOBHBIE TeopeMbl JuddepeHunanbHoro ucuucnenus. IlpaBuio
Jlonutans. Bo3pacranue u yobiBaHue (QyHKIIMNA. XapaKTepHbIE TOYKH (PYHKIIUH M XapaKTEpHBIC
JUHUU UX TpapuKoB (FKCTpeMyM (GyHKIMU, HauOoJblllee U HaUMEHbIlee 3HaueHUs GyHKIUU Ha
OTpe3Ke W MHTEpBale, BBHIMYKIOCTh (yHKIIMHU, TOUKH Nepernda, acCuMIITOTHI rpaduka (yHKIHH).
OO6mus cxema uccieaoBaHus GyHKIUN U MOCTPOCHUS UX TPadUKOB.

Tema 7. UnterpanbHOE UCUUCIICHUE.

[onsaTHs mepBooOpa3HON W HeompeaerIeHHOro nHterpaina. CBOWCTBA HEONPEAEICHHOTO
uHTerpajga. Meroasl HHTETpUpPOBaHUs (METOJ] 3aMEHBI IIEPEMEHHOM, METOJI UHTETPUPOBAHUSI 110
YacTsM, WHTETPUPOBAHUE MPOCTEHIMX pallMOHAJIBHBIX ApoOed, MHTErpUpPOBAHUE HEKOTOPBIX
BHUJIOB HPPAIIMOHAIBHOCTEH, HHTETPUpPOBaHME TpUTOHOMeTpuyeckux Qynkuuit). IlonsTne
onpeneneHHoro uHTerpaia. CBoiicTBa ompeaereHHOro uHrterpana. OnpeneneHHbl MHTErpan
KaKk (QyHKus BepxHero mnpenena. Dopmyma Heiorona-JleiiOHuia. MeTonsl BBIYHCICHUS
OTpENEeNIeHHOT0 HMHTerpajia (3aMeHa TMepeMeHHONM W WHTErpUpOBaHME IO YacTsIM B
onpeneneHHOM uHTerpaie). HecoOcTBeHHble uHTerpaibl. ['eomMeTpuyeckue MNPHIOKEHUS
OIIPENEICHHOIO NHTETpaIa.

Tema 8. Psanl.

[lonstue umcnoBoro psma. OcHOBHBIE CBOWCTBA psmoB. HeoOXomuMmblid MpH3HAK
CX0MUMOCTH psiaa. [Ipu3Haku CXOMMMOCTH PSAIOB C HEOTPUIIATSIBHBIME YieHaMU. AOCOIOTHAS
U YCJIOBHAsl CXOJAMMOCTHh 3HAaKONEpeMEHHBIX psnoB. [IpusHak cxomumocTtu JleiOHuma s
3HaKouepeayromerocs psga. Crenennsie psinsl. Teopema Abens. CBoHcTBa CTEIICHHBIX PsiJIOB.
Pagnyc cxonumocTu crenenHoro psnaa. Paaet Maknopena u Teinopa.



Tema 9. DyHKIMYN HECKOJIBKMX IIEPEMEHHBIX.

IlonsaTns GyHKUMM HECKONbKUX IepeMeHHBIX. Ilpeaen u HenpepbIBHOCTb (DYHKLIMH.
UYacTHble pon3BOAHbIE U MOTHBIN quddepennuan ¢ynkuuu. [IponsBoaHas no HampaBJIeHHIO,
rpagueHT (QyHKIUU. OKCTpeMyMbl (YHKIMH MHOTHUX II€PEMEHHBIX, HEoO0XOAuMoe U
JIOCTaTOYHOE YCJIOBUE DKCTpEMyMa. YCIOBHBIA JKCTpeMyM. Meron MHoxxutened Jlarpanxa.
[lonarue nBoitHoro wuHTerpana. CBeAeHHE JBOWMHOrO MHTErpajga K IOBTOPHOMY.
I'eomerpuueckas mHTEpIpETALUs IBOMHOTO HHTETPAJIA.

Tema 10. Iuddepenunanbapie ypaBHEHUS.

OcHoBHble moHATUA. OOIIee W YacTHbIE peleHUs OOBIKHOBEHHBIX AU (depeHInanibHbIX
ypaBHeHuil. [luddepeHunanbuble ypaBHeHHs ImepBoro mopsjaka. 3azada Koum (ycnoBue
CYIIECTBOBAHMS W EIWHCTBEHHOCTH pemeHus1). Hemomubie muddepeHnn anbHble ypaBHEHUS
neporo mnopsanka. duddepeHunanbHbple ypaBHEHHUS MEPBOTO TOPSIKA € Pa3IesSIOIMMUCS
nepeMeHHbIMU.  JIuHeilHple — auddepeHIMaNbHBIE  YpaBHEHHUS  I[EpBOTO  MOpsJIKA.
HuddepenninanbHble  YpaBHEHHsI BTOPOTO MOPSAAKA, JONYCKAIOIWE IOHM)KEHUE IOpsIKa.
Juddepeniinanpapie ypaBHEHUS BTOPOTO NOPSAKA C MOCTOSIHHBIMHU KO3(hpUIineHTaMu.

Paznen 3. Teopusi BepoATHOCTEH M MATEMATHYECKAs CTATUCTUKA

Tema 11. Ciiyqaiinbie cOOBITHSL.

OCHOBHBIE TTOHATHS TEOpUH BeposiTHOcTel. CirydaliHbie cCOOBITHSA. BeposTHOCTh COOBITHS
(k1accuyeckoe, CTaTUCTUYECKOE U T€OMETPUUECKOE OIpeesieHUus BepoATHOCTH). Teopembl
CJIOKEHHUSI BEPOSATHOCTEW. YCIOBHAas BEPOATHOCTb. TeopeMa YMHOXKEHHUS BEPOSTHOCTEH.
HezaBucumbie coObiTHsi. Dopmyna monHOW BepostHocTH. Dopmyna baiteca. TloBTopHBIS
He3aBUCHUMBbIE UcTIbITaHUs. DPopmyna bepuymnu. JlokanbHas U MHTErpajibHasi TeopeMbl MyaBpa-
Jlanmaca. TeopeTHKO-MHOXKECTBEHHAs] TPAKTOBKA OCHOBHBIX IOHSTHM M aKCHMOMaTHYECKOE
IIOCTPOECHUE TEOPUHU BEPOSITHOCTEH.

Tema 12. CiryqaiiHble BETUYUHBI.

JIucKpeTHbIE W HENpEepbhIBHBIE CIlydallHble BEIWYUHBL. @DYHKUMSA pacrpenesieHus
CIIy4alHOW Benu4uHBL. [IIOTHOCTH pacnpeneiieHuss HEnpepbIBHOW CIydallHOM BEJIIMYHMHBI.
UucnoBble XapaKTEpPUCTUKU CIy4alHBIX BEJIMYMH: MAaTEMaTUUYECKOE OXUJAHUE, IUCIIEPCHS,
cpefHee KBaJIpaTHyeckoe OTKIOHeHHe. Mx cBoiictBa. HavanpHble M 1I€HTpagbHBIE MOMEHTHI
CllydaiiHbIX Beau4rMH. OCHOBHBIEC 3aKOHBI PACHPENCICHUS CIy4aliHBIX BEJIMYNH: PABHOMEPHOE,
Bepuynnu, [lyaccona, sxcnoHeHnuansHoe, HopMaiabHoe. HepaBencTBa MapkoBa u YeO blneBa.

Tema 13. OcHOBBEI MaTeMaTHYECKON CTATUCTHKH.

3aayu W OCHOBHBIC TIOHATHS CTaTHUCTUKUA. BbiOopouHblii Meton. ['eHepanbHas
COBOKYITHOCTb M BBIOOpPKA, BaPUAIIMOHHBIN PSJI, TTOJIMTOH YaCTOT, TUCTOTPaMMa, SMITUPUUYECKas
(cratuctudeckasi) (QyHKOHS —pacupenesneHus. UYWCIOBBIE XapaKTEPUCTUKH  BBIOOPOYHOTO
pacnpeaesneHusl.

[Tonsitue 00 OIEGHKE IapaMeTpOB. XapaKTEPUCTUKH OICHOK. MeTOoabpl HaxOKICHHS
OIIEHOK: METOJ MOMEHTOB, METOJI MAaKCHUMAJIbHOTO TMPaBAONOA00Us, METOJI HAWMEHBIINX
KBaJIpaToB.

[lonsitue 00 wuWHTEpBaIbHOW OIllEHKEe TMapameTpoB. JloBepuTeNnbHAas BEPOSTHOCTh U
JIOBEPUTEIbHBIN HHTEPBAI.



Tema 14. [IpoBepka CTaTUCTUYECKUX THIIOTES.

[MpuHnun mnpakTuuecko yBepeHHOCTH. [loHsATHME cTaTHCTHYecKOoW TruIoTe3bl. OOrmmas
CXeMa TIPOBEPKH CTAaTHCTHUYECKOW THIOTEe3bl. [IpoBepka TMIOTE3 O pPAaBEHCTBE CPEIHHUX H
JTUCIIEpCUl NTBYX COBOKyMHOCTei. [IpoBepka rumore3 O 3aKOHE pacmpeelieHus] BBIOOPKH.
[IpoBepka TunoTe3 00 OJHOPOAHOCTH BBIOOPOK.

3amaHus NpaKTHYeCKUX 3aHATHH

Paznea 1. JIuneiinas aaredpa c 3jieMeHTaMU aHAJMTHYECKOW reoMe TpHH

Tema 1. MaTpuubl U onpeae/uTe M.

3ansrue 1

Leab: 1aTh 3HAHUS MOJIOKEHUH N3ydaeMOTr0o Kypca M IPUBUTH HABBIKW IPUMEHEHHS
MaTeMaTUUYECKUX METOJIOB pEIIeHUs 3aJa4, B TOM YHcIe, B cepe npodeccuoHanbHON
NESITETBHOCTH.

1. IToBTOpEeHME OTNpeieNeH i OCHOBHBIX OHATUH TeMbl B (JOpME KOHTPOJIBHOIO OMpOca.
2. Jlansl matpunst A u B:

0 -1
A—230 B=|13 2
1 -1 4 B

0 3

YKaSaTB, KAaKne mn3 HI/I)KerI/IBCJICHHBIX onepaunﬁ BBIITIOJIHU MBI, U BBITIOJTHUTD UX.
a)A+B; 6)AT+B; B)A+B"; n)AT+B"; 1) AB; e)ATB; x)AB': 3)BAT.

waoom a1 23 (230
0 13 0 1 -1 4
3. Peumts 3amaun [JI17,c.58,]: 1.17;1.20; 1.23 na oom 1.18;1.21; 1.25.
4. Penmts 3amaunm [JI1, c.62, 63]: 1.40;1.43; 1.49;1.55 naoom 1.42;1.45;1.47;1.56.
5. Peumts 3amaum [JI1, c.66]: 1.62;1.64; 1.61 Haoom 1.63; 1.65.

6. Permts 3amaum [JI1, .68, 69]: 1.71;1.73; 1.76 naoom 1.72;1.74;1.78.

7. PeumTs 3amaun [JI1, c. 69]: 1.79; 1.81; 1.86 naoom 1.80;1.83;1.87.
Tema 2. CucTreMbl JIMHEHHBIX YPABHEHUH.

3ansrue 1

Llenb: 1aTh 3HAHUS MOJIOKEHUH N3y4aeMOro Kypca M IPUBUTH HABBIKUA IPUMEHEHHS
MaTeMaTUUYECKUX METOJIOB pEIIeHUS 33a]a4, B TOM YHcIe, B cepe npodeccuoHalbHON
JEATEeIbHOCTH.

1. IToBTOpEeHUE OTNIpeIeIEHH I OCHOBHBIX MOHSATUN TEMBI B (JOPME KOHTPOJBHOTO OIIpoca U
MPOBEPKA CAMOCTOSTEIBHON PabOTHI MO BHIMOIHEHUIO JOMAIIHETO 3aaHHUSI.

2. Peumts 3amaun [JI1, c. 109]: 2.14;2.19 na oom 2.15;2.20.

3. Penmth cuctembl ypaBHEHHH MeTooM ['aycca:

2X,+X,+3%X; = 5 X +4X; = 2
a) <4X +2X,+6X,=8; 6) 13X +X,+2X; =-3.
X +2X,—4X%, = -1 =X +X, + X3 =5
Ha 0om

* JI1 — nutepatypa 10 HoMepoM | B CHIMCKe JTHTepaTyphl



3% —X,+2%X; = 4 X +X,+X =1
B) X, +5X,+4X, =7 ; 1) X, +2X, =3
—9x, +3X,—6X;, =5 SX +3X,+X; =5
4. Penmts 3amaun [JI1, c. 109, 110]: 2.26,2.32; Ha dom 2.27,2.34.
5. Haittu GasucHbIe 1 00ITiee peIieHus CHCTEMBbI ypaBHeHUM u3 3anay [JI1, c. 116, 117].
2.52,254; naoom 2.53;2.55.
6. Permts 3amaum [JI1,c. 117, 118]: 2.62;2.64 na doom 2.60; 2.63.

Tema 3. BekTOopa HA MUIOCKOCTH U B MPOCTPAHCTBE.

ansgrue 1

Iean: 1aTh 3HAHKS MOJIOKEHUH U3y4aeMOT0 Kypca W MPUBUTH HAB BIKK TPUMEHEHHU S
MaTeMaTUYECKIX METOJIOB PEIICHUS 33a7a4, B TOM 4ucie, B cepe mpodeccunoHaibHON
ESTENBHOCTH.

1. HOBTOpCHI/IC OHpCI{GJ’ICHI/Iﬁ OCHOBHBIX IIOHATHI TEMBI B (I)opMe KOHTPOJIBHOT'O OITpocCa U

MIPOBEPKA CAMOCTOSTENILHOM PabOThI MO BHIMOIHEHUIO JOMAIIHETO 3aIaHus.
2. Peumts 3amaun [JI1, ¢. 169-170]:

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

3. HaiiTu KocHHYC yria MEXIy BEKTOpaMH X W Y, NPUHAJICKANMMHU TPEXMEPHOMY
€BKJIMIO0BY IPOCTPAHCTBY C OPTOHOPMUPOBAHHBIM 031 COM.

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

4. Peumts 3amaun [JI1, c. 162-163]: 3.20, 3.26 na oom 3.21, 3.27.
5. Haititn MaTpuiy TuHEHHOTO MpeoOpazoBaHusl, TEPEBOISAIICTO KaKIbII BEKTOP

X, X X, X =X,
X=|X,| BBEKIOp y=|X,+X, |, Haodom X=|X,| BBEKTOp y=| 2X,
X, Xy = Xq X X, —3X,

6. HaiitTu matpuiy nuHeiiHoro mpeodpa3zoBaHusl, IEPEBOIAIIETO KaX /bl BEKTOpP X
JBYXMEPHOI'O BEKTOPHOI'O IIPOCTPAHCTBA B BEKTOP Y IO CIAEAYIOLIEMY aJITOPUTMY.

a) CHMMETPUYHOE O0TOOpaKeHNE OTHOCUTEIIBHO IMPIMONA X1 = X2 ;

6) moBOpOT Ha 45° MO YaCOBOM CTpEJIKE;

B) CHMMETPUYHOE OTOOpaKEHNE OTHOCUTENBHO NMpsAMOM X1 = 0, a 3aTeM CUMMETpPUYHOE
0TOOpaXKeHHe OTHOCUTENLHO Hayajia KOOpIUHAT.

a) CHMMETPHYHOE OTOOpaKEHNE OTHOCUTEIBHO MPSMON X1 = -X2.

0) cuMMeTpuYHOE 0TOOpaKEHHE OTHOCUTENIFHO Havajla KOOPMHAT, a 3aTeM
CUMMETPUYHOE OTOOpaKeHNE OTHOCUTEIBHO IpsiMoii Xz = 0.

7. Peumts 3ama4u:
_a) BplumcnuTe nuom@aap TPEYroiabHUKA, IOCTPOEHHOIO Ha BEKTOpax ¢ =-—M+2f,
d=3m-n, eciu |M|=5,|f|=4,¢=1/6.
0) IIpoBepuTh, OyayT 1M KOUIMHEAPHLIMU CIeAyolme Bekropsl: ¢ (4, -2; 1), d (8; -4;
4).
Ha 0om



Hanbr Bepumnubl Tpeyroasauka A(0; 2; 0), B(-2; 5; 0), C(-2; 2; 6). Haiitu ero
TUTOIIA/Ib.

Tema 4. JjieMeHTBI AaHAJIUTHYE CKOM re OMEe TPHH.

Sansgrue 1

Heab: 1aTh 3HAHUS MOJIOKEHUN U3y4aEMOTO Kypca U IPUBUTH HABBIKU IPUMEHEHUS
MaTeMaTUUYECKHX METOJIOB pEIIeHHs 3a7a4, B TOM YHcie, B cepe mpodeccuoHanbHON
JIESITEIIbHOCTH.

1. IToBTOpEHME ONpeEIeICHN I OCHOBHBIX IMOHITHH TEMbI B (JOPME KOHTPOJIBHOTO OMpoca U
MPOBEPKA CAMOCTOSTEIHHON PAOOTHI TTO BHITIOIHEHUIO JOMAIIHETO 33IaHMUSI.
2. Pemmts 3amaunm [JI1, c. 225]:

4.20;4.21; 4.23; 4.26; 4.35 na oom 4.22;4.25; 4.28; 4,32,
3. Petmth 3amaun [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. Penmth 3amaun [JI1, c. 234-235]:
4.78;4.83; 4.84,4.92; 4.95 na oom 4.81;4.90; 4.91; 4.97.
5. Peumts 3amaun [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.

Pazgea 2. MaTteMaTuuyeCKUil aHAJIN3

Tema 5. @yHKUMHU OIHO¥ TIe peMeHHOM

ansgrue 1

Leab: 1aTh 3HAHUS MOJIOKEHUH N3y4aeMOr0 Kypca M IPUBUTH HABBIKU PUMEHCHHS
MaTeMaTUYECKIX METOJIOB PEIICHUS 33a7a4, B TOM 4Hcie, B cepe mpodeccunoHaIbHON
JIEATEILHOCTH.

1. IToBTOpEHUE ONIpeICICHN I OCHOBHBIX TOHSATUN TEMBI B (JOpME KOHTPOJIBHOTO ONpOca 1
MPOBEPKA CAMOCTOSTEIHHON PAbOTHI TTO BHITIOIHEHUIO JOMAIIHETO 33IaHHUSI.
2. OnpenenuTh 00JaCTH CYIIECTBOBAHUS U 00JIACTH 3HAYCHUH CIeIyONMX (yHKIIHUM:

a) y=+v3x—x*; 6) y=log(x?—4); B) y=sin(vx)
Jx

naodom 1) y=v2+x—x ; m)y=log,log,x; e)y=—

sinzx

2. Pemmts 3amaunm [JI1, ¢.291]:
5.38(a, B); 5.39(a, 1); 5.40(a); 5.41(a) Haoom 5.38(6, 1); 5.39(06, n); 5.40(6, B); 5.41(0).

3. Peumts 3amaum [JI1, ¢.322, 323, 328]: 6.8(a, 6); 6.9(a) Ha oom 6.15;6.21.
4. BeIYMCIUTD MpPEaesbl

x? -1 x? -1 x? -1
a) ||m7 ) lim 7; B) lim_————,
x—>02X x—1 2)( X—=1 x—>oo2x —-x-1
5. Penmts 3amaum [J11, ¢.324 — 331]:

6.10(a, T, m); 6.11(r, 6); 6.23;6.39 Ha oom 6.41; 6.47;6.49; 6.63; 6.69.



6. Petmth 3amaun [JI1, ¢.331 — 336]:
6.80(0, B); 6.88;6.109; 6.110 na oom 6.83;6.85; 6.86; 6.111; 6.120.

Tema 6. {udpeperninanbHoe UCUUCICHUE

Sansgrue 1

HeJb: 1aTh 3HaHUS MOJOXKEHU N U3y4aEMOTO Kypca U IPUBUTH HABBIKU IPUMEHEHUS
MaTeMaTHUYeCKUX METOJIOB PEICHHS 3aja4, B TOM YHCIe, B cdepe mpodecCuOoHATbHON
JIESITEIILHOCTH.

1. IToBTOpEeHUME ONIpeICIICHI I OCHOBHBIX MOHATHH TEMBI B (JOpME KOHTPOJIBHOTO OIpoca

MIPOBEPKA CAMOCTOSITEIILHON pabOThI MO BBIMOIHEHUIO JOMAIIHETO 3aIaHusl.
2. Peumts 3amaun [JI1, c. 378 — 379, 382 - 383]:

7.20(0, r); 7.33;7.34; 7.42 ma oom 7.39;7.55; 7.62.
3. Peumts 3amaum [JI1, ¢.383]: 7.64,7.65 na oom 7.66.

4. HaliTn IepBYIO ¥ BTOPYIO MTPOU3BOTHBIC (DYHKITUA:

y=In(tgx’) maodom y=5+.(x-Inx).

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

6. Permts 3amaum [JI1, ¢.389]: 7.125;7.130; Haoom 7.126.

3ansarue 2

Ilean: 1aTh 3HAHKS MOJOKEHHUH N3y4aeMOro Kypca U IMPUBUTH HABBIKK PUMEHCHHS
MaTeMaTHYECKHX METOJIOB PEIICHUS 33]a4, B TOM YHCIE, B cdepe mpodecCuoHaTbHON
IESITENBHOCTH.

1. IToBTOpEeHUME ONIpeICIICHI I OCHOBHBIX MOHATHI TEMBI B (JOpME KOHTPOJIBHOTO OIpoca
MPOBEPKA CAMOCTOSTEIHHON PAOOTHI MO BHIMOIHEHUIO JOMAIIHETO 33aHMUSI.

2. Penmts 3amaun [JI1, c. 387]: 7.108;7.110 na oom 7.109;7.112.

3. UccnenoBarh QyHKIMU ¥ TOCTPOUTH UX IpaPuKu

X2 2

a) y: 2 ’ 6) y=x+£ B)y=2x€_X/2; r)y:X——2X4’
X =1 X 4

Ha 0om

1) y=ﬂ; e) y=x"2(1-3x); &) y=x>+2J-x.
3x+1

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

Tema 7. UHTErpanibHOE UCYHUCICHHE

3agsrue 1



Leanb: 1aTh 3HAHKS MOJIOKEHUN U3y4aeMOro Kypca U MPUBUTH HABBIKU IPUMEHEHHUS
MaTeMaTHUYeCKUX METOJIOB PEICHHS 3a/1a4, B TOM 4uciie, B cepe npodeccnoHanibHON
JIESATEIILHOCTH.

1. [loBTOpEHUE ONpeIeIeHNI OCHOBHBIX MMOHATUN TeMBI B (POpME KOHTPOJIBHOTO ONpoca U
MPOBEPKA CAaMOCTOSTEIBHON paObOTHI IO BBHITIOJIHEHHUIO IOMAIIHETO 3aaHMUs.
2. HaiiTu HeonpeeneHHble MHTErpaJlbl METOJJOM HENOCPEACTBEHHOTO MHTETPUPOBAHHUS

dx 3x +1
a) | —: Ha dom B) |e*5%dx.
3. Peumts 3amaum [JI1, ¢.560, 561]: 10.25; 10.34 na oom 10.32;10.36.

4. HaiiTu HeonpeaeaeHHbIE MHTErPaIbl METOJIOM 3aMEHBI IEPEMEHHOMN

2X In? x Jx
a dx; o) | —dx; 0 —dx.
)I1+ )j Ha con B)-|.x+1
5. Peumts 3amaun [JI1, c. 561, 554 — 556, 566 — 568]:
10.41(8); 10.48; 10.55; 10.76 ma oom 10.43;10.46; 10.80; 10.90.

6. HaiiTu HeompeaeneHHbIe MHTETPaibl METOJIOM MHTErpupoBaHusi o yactsm [JI1, c. 568 —
572]:

10.95(a); 10.97 ma oom 10.107; 10.118.
7. HaiiTu HeonpeeneHHbIe HHTETPAIbl OT PallMOHAIBHBIX Apooei [JI1, c. 573 — 577]:

10.127;10.128 na dom 10.137; 10.140.

3ansTue 2

HeJsb: 1aTh 3HAHMS MTOJIOKCHUH U3y4aeMOTo Kypca WM IIPUBUTH HABBIKK IIPUMEHEHUS
MaTeMaTUYeCKUX METOJOB pEelIeHUs 3a]a4, B TOM yucie, B cdepe nmpodeccuoHanbHON
NeATeIbHOCTH.

1. [loBTOpEeHUE OMpE/ICIICHUIT OCHOBHBIX IMTOHATUH TeMbI B (JOpME KOHTPOIBHOTO OMpoca U
MPOBEPKA CAMOCTOSTEIbHON PAOOTHI MO BHIMOIHEHUIO JOMAIIHETO 33 aHHUSI.

2. Berunciauth onpenenenubie uaTerpanst [JI1, c. 635]: 11.32, 11.37, 11.50 Ha dom
11.40, 11.43

3. Haiftu mutommamu ¢uryp, orpaHUYEHHBIX CISAYIONMMA KPUBBIMH:
a) y=—x"+3, y=0; 6)y=x*-2x, y=4x-x*
Hadom B)Y=—X2+4x, y=2x:1) y=x3, y=+X.

4. Peumts 3amaun [JI1, c.644]: 11.65;11.72 na oom 11.64;11.73; 11.84.
5. Beruricnmuth HeCOOCTBEHHBIC HHTETPAIBI

° dx_
);[01+ -[(x 1)

6. Permte 3amaun [JI1, ¢.649 - 650]:



11.115;11.118; 11.123 na oom 11.124;11.128; 11.129; 11.133.
Tema 8. Psaabl

3ansrue 1

Hesb: n1aTh 3HAHKS MOJIOKSHUIH H3y4aeMOr0 Kypca W MPUBUTH HABBIKK IIPUMCHCHU S
MaTeMaTHYECKUX METOJIOB PEIeHUs 3aja4, B TOM YHCIe, B cepe mpodecCHOHATbHON
JeATEeIbHOCTH.

1. IToBTOpEHME OIpeieIeHn i OCHOBHBIX IIOHATUI TeMbI B (pOpMe KOHTPOJIBHOTO OIpoca U
IIPOBEPKA CaMOCTOSTEIbHON pabOThI 110 BBIIIOJIHEHUIO IOMAIIHETO 3aaHHUsL.
2. Jloxa3zaTb HEMOCPEACTBEHHO CXOAUMOCTD PSIOB U HAMTU UX CYMMBI

3. Pemts 3amaum [JI1, ¢.759]: 13.19 Ha oom 13.20; 13.22.

4, HccaemoBarh CXOOMMOCTD 3HAKOIIOCTOSIHHOTO YHCJIOBOTO paaa

= 2n-1 d ]
a); n+5’ 6)% )210"’

of 1) 2 1000n
Ha 0om 1) nZ_l:(l—Ej ; e l)' )Z :

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

3ansarue 2

e 1aTh 3HAHUS MOJIOKEHUH U3y4aeMOro Kypca U MPUBUTH HABBIKU PUMCHCHHUS
MaTeMaTUYECKIX METOJIOB pEIIeHUs 3a7a4, B TOM YHcie, B cepe mpodeccuoHalbHON
JIEATEILHOCTH.

1. IToBTOpEHME ONpeaeieH Ui OCHOBHBIX MTOHATUN TeMbI B (JOpME KOHTPOJIBHOTO ONpoca U
MIPOBEPKA CAMOCTOSTEIbHON PabOThI MO BHIMOJHEHUIO JOMAIIHETO 3aaHHUS.

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

5. Pa3noxuts GyHKIMU B psig MakiopeHa U HAMTH palyc CXOAMMOCTH psija:

sin X — X

a) T(X)=(1+x)"; naodom 6) f(x)=
6. Pemte 3amaun [JI1, ¢.804, 805]: 14.41, 14.43, 14.62 Ha oom 14.45; 14.52; 14.64.

Tema 9. ®yHKUMHU HECKOJbKHX IepeMeHHbIX

Jaugarue 1



Leanb: 1aTh 3HaHUS MOJIOKEHUM N3y4aeMOro Kypca U MPUBUTH HAaBbIKU IPUMEHEHHUS
MaTeMaTUYECKIUX METOJIOB PEIeHUs 334, B TOM Yucle, B cdepe mpodeccuoHaATbHON
NESITEIIbHOCTH.

1. IToBTOpEHUE OTIpeieIeHn i OCHOBHBIX TOHATUH TeMBI B (JOpME KOHTPOJIBHOIO OMpoca U
MIPOBEPKA CAMOCTOSTENbHON PabOTHI IO BHIMOJHEHUIO JOMAIIHETO 33aHHUS.

2. HaiiTu 9acTHbIE IPOM3BOAHBIE PYHKIMI IBYX HEPEMEHHBIX Z = X’y —COS® XY .
3. Peumts 3amaun [JI1, c.514, 515]: 9.44,9.46,9.47; mna oom 9.50;9.51; 9.53.
4. Tlonaras, uyto mpousBoibHas Qynkus f auddepenupyema, mpoOBEPUTH CICTYIONIE

PaBCHCTBA:

2
yg_z—xg=0, z=f(xX*+y*) naoom ng—xygﬂ’zzo’ Z:;/_Jrf(xy)'
X X

oy OX oy
5. Peumts 3amaunm [JI1, c.515]: 9,60;9.61; 9.64 Haoom 9.62; 9.66; 9.68.

6. Haiiti BenmunHy rpaguenTta GyHKnuu B Touke M (X, Y,,Z,) -
1

f(x,y,2) =—m——,
JXe+y? 422

3ansrtue 2

Leab: 1aTh 3HaHUS MOJIOKEHUH U3y4aeMOTO Kypca M MPUBUTH HABBIKA IIPUMEHEHUS
MaTeMaTUYeCKUX METOJIOB pEelIeHHs 3a[a4, B TOM YHucie, B cdepe mpodeccuoHanbHON
JeATEeIbHOCTH.

M@, 2,1) maoom f(Xvy,2)=xyz, M(@L1).

1. IToBTOpEeHUME ONIpeICICHH I OCHOBHBIX MOHATHI TEMBI B (JOpME KOHTPOJIBHOTO OIpoca
MPOBEPKA CAMOCTOSTEIHHON PabOTHI O BHITTOJIHEHHIO TOMAIIHETO 3aJaHusl.

2. Penmts 3amaun [JI1, ¢.519, 520]: 9.75;9,76; 9.93;9.94 Ha oom 9.81;9.82; 9.95; 9.96.

3. HaiiTi TOYKM JOKaJIbHOTO AKCTpeMyMa (PyHKLIMH U IPOBEPHUTH B HUX BBHIITOJIHEHUE
JOCTATOYHOTO YCJIOBHUS AKCTpEMYMA:

U=2x>—xy+2xz—y+y>+72%.

4. BBIYHCIIUATH BOWHBIE HHTEIPAJIbI ” f (X, y)dxdy no o6nactu G, 3amanHOl rpaHKLIaMK
G

a) f(x,y)=xy, G:{y=0, y=x, x=1};
6) f(x,y)=x+y? G:{y=x y=x%}
naoom f(X,y)=x-y, G —tpeyronsuuk ¢ Bepumuamu (1, 1), (4, 1), (4, 4).
5. Peumts 3amaum [JI1, c.657, 658]: 11.159;11.161 nHa oom 11.160;11.162.

6. C noMoIpto ABOMHOro MHTErpajga HalTH MJI0L@Ab, OTPAHUYEHHYIO CIEAYIOIMMHU
KPUBBIMHU:

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

Tema 10. In¢ ¢pepeHunanbHbie ypaBHe HUSA

Sansrue 1

Leanb: 1aTh 3HaHUS MOJOKEHUN U3y4aeMOro Kypca U MPUBUTH HABBIKU IPUMEHEHHUS
MaTeMaTHYECKIX METOJIOB PEIICHUS 33a7a4, B TOM 4HcIe, B cepe mpodeccuoHaIbHON
JIEATEIBLHOCTH.



1. IloBTOpeHueE onpeaesieH it OCHOBHBIX MOHATHH TeMbI B (JOpMe KOHTPOJIBHOIO OIpoca U
MPOBEPKA CAaMOCTOSTEIbHON paObOTHI 11O BBHITTOJIHEHUIO IOMAIIHETO 3aaHMUs.

2. Peumts 3amaun [JI1, ¢.385]: 7.102,7.103 na oom 7.104.

3. Peumts nudxpepeHninanbabpie ypaBHEHUS IEPBOTO MOPSIIKA € Pa3IeISIONMHUCS
NepeMEHHbIMU

. 2 : '
a)y :_sz 1 Ha 0om 0) y+%=0; B) X°y _&c032y=0.

4. Peumts 3amaun [JI1, ¢.706]: 12.45;12.51 ma doom 12.46;12.49.

5. Haiitu obume pemenus quddepeHnaibHbIX YpaBHEHUH IEPBOTO MOPsAKa

a) y'+X:£; 6) y —2xy=e mnaodom B)Y +x’y=x>.
X X
6. Petmts 3amaum [JI1, ¢.714]: 12.76;12.77 na oom 12.81.
3ansTue 2

HeJsb: 1aTh 3HAHUS MOJIOKEHU N M3y4aeMOTO Kypca W IPUBUTH HABBIKU IPUMEHEHUS
MaTeMaTUYECKIUX METOJIOB pEIlieHUs 3a]a4, B TOM 4ucie, B cepe mpodeccuoHanbHON
ESATEIILHOCTH.

1. IloBTOpEHUE OTIpeieIeHn i OCHOBHBIX TOHITUH TeMBI B (JOpME KOHTPOJIBHOTO OMpoca U
MIPOBEPKA CAaMOCTOSTEIbHON PabOTHI IO BHIMOJHEHUIO JOMAIIHETO 3aaHHUSL.

2. Penmts 3amaun [JI1, ¢.717]: 12.91;12.93 Ha oom 12.94.
3. Peumts 3amaum [JI1, ¢.723]: 12.106, 12.107 Hna oom 12.110, 12.111.
4. Haiitu pemenue nuddepeHnanbHbIX YpaBHEHUN BTOPOTO MOPSsIIKa
a) Xy +y =0; 0) y +3y =5x+1;
naodom B) Y +2y =(3x+7)e*; r) y +y —2y=8sin2x;
5. Pemmth 3amaum [JI1, ¢.723]: 12.108, 12.109 magom 12.112.
6. Pettuth 3amaun [JI1, ¢.723]: 12.114;12.115 nHa nom 12.116.

Pa3nes 3 Teopusi BeposiTHOCTEH M1 MAaTeMATH4Y€CKAsl CTATUCTUKA
Tema 11. Cnyuaiinble coObITHS

3ansrue 1
Hesb: 1aTh 3HAHUS TOJIOKECHUH H3y4aeMOro Kypca M IPUBUTH HABBIKM IIPUMEHEHUS
MaTeMaTUUYECKUX METOJIOB pEIIeHUs 3aJa4, B TOM YHCIe, B cepe mpodeccuoHalbHON

ACATCIIBHOCTH.

1. TToBTOpEeHUE OMPEICIICHUIT OCHOBHBIX MOHATU TeMbI B (JOpME KOHTPOIBHOTO OMpoca U
MIPOBEPKA CAMOCTOSTEIbHON PAbOTHI MO BHIMOIHEHUIO JOMAIIHETO 33 aHHUSI.
2. Peumts 3amaun:

a) 13 xonoaer kapT (36 kapT) Hayaauyy BRIHMMAIOTCS O/lHA KapTa. HaiiTu BeposATHOCTH
TOTO, YTO OHA OKAXKETCS TY30M.

0) UeTbIipem uUrpokaM pasfaercs MOpoBHY Kojoa u3 36 kapt. OnpenenuTs BEpOATHOCTD
TOTO, YTO KaXJbId UTPOK MOIYUNJI KAPTHI TOJBKO OAHOU MacTu?



Ha 0om
B) B ypHae 30 mapoB: 10 kpacHbIX, 5 cuHux 1 15 6enbix. HaiiT BEpOATHOCT OSBICHUS
LBETHOTO I1apa.
r) U3 xonoas! xapt (36 kapT) Hayaady BBIHUMAIOTCS TpU KapThl. HaliTu BeposITHOCTH
TOTO, YTO CPEIM HUX OKAKETCSI TOJIBKO OJUH TY3.
3. Pemmts 3amaun [J12%, c.61 — 62]:

1.37;1.43; 151 mHaoom 1.38;1.45; 1.48.

4. Cpenu 25 cTyneHTOB, U3 KOTOPBIX 15 AeByIIEK, pa3bIrpblBatOTCs 4 MpUMIIALICHUs HA
JMICKOTEKY, MPUYEM KKl MOXKET BBIMTPATh TOJILKO OJUH Ouier. KakoBa BeposITHOCTh
TOTO0, YTO cpeau obiaaarenel OuaeTa OKaXyTcs a) TOJBKO JICBYIIKH, O) TOJBKO FOHOIIN?
Ha 0om

KaxoBa BepOsSTHOCTB TOT0, YTO CpeM 00J1aAaTeseli OuseTa OKaXXyTces ABE IEBYIIKU U IBOE
IOHOIIEHN ?
5. Cpenu 15 nammouek 4 ctangaptabie. O THOBpPEMEHHO OepyT Hayaady 2 Jamnodku. Haitu
BEPOATHOCTH TOTO, YTO XOTS OBI OJ[HA U3 HUX HECTaH IapTHAsI.
3ansTue 2
Leanb: 1aTh 3HaHUS MOIOKEHUM N3y4aeMOro Kypca U MPUBUTH HABBIKU IPUMEHEHHUS
MaTeMaTUUYECKHX METOJIOB pEelIeHHs 3a7a4, B TOM 4Hcie, B cdepe mpodeccuoHalbHON
NEeSITeIbHOCTH.

1. IToBTOpEeHUME OTNIpEICIICHN I OCHOBHBIX MOHATHN TEMBI B (JOpPME KOHTPOJIBHOTO OIpOca U
MPOBEPKA CAMOCTOSTEIHHON PAOOTHI TTO BHITIOIHEHUIO JOMAIIHETO 33IaHHUSL.
2. Peumts 3amaum:

B paiione miomaapio 16 KB. KM HaXoauTCs OOBEKT MPOTUBHUKA. [[71s1 ero oOHapy)eHU st
BBICIIaHA pa3BepIBaTeNbHAs rpynmna. O1eHuTh YQPEeKTUBHOCTD 1EHCTBUS
pa3BeAbIBaTEIbHOM TPYNIBI uepe3 | yac BeeHus pa3BeKu, €ClIi €€ CKOPOCTh
MepeIBMKEeHUS B pailoHe cocTaBJsieT 3 kM/4ac mpu dppeKkTuBHOM paauyce oOHapyxeHus |
KM.

Ha 0om

KakoBa BepOSITHOCTb TOTO, YTO Haya4y OpOIICHHAs B KPYI' TOUKA OKa)KETCS BHYTPHU
BITMCAHHOTO B HETO PABHOCTOPOHHETO TPEYroJIbHUKa?
3. Petuth 3amaun [J12, ¢.61]:
1.40;1.41; 1.46 Ha oom 1.42;1.44.

4. Y4aCTHUKH KepeObEBKU TAHYT M3 AIMKA KETOHBI ¢ HOMepamu oT 1 1o 100. Haiitu
BEPOSATHOCTH TOTO, UTO HOMED MEPBOTO, HAy/lauy M3BJICYCHHOTO JKETOHA, HE COACPKUT

udpsI S.
Ha 0om

Ha nepBoM sTaxke ceMHUAITaXHOTO JIoMa B JIUQT 3aui 3 yenoBeka. BeposTHOCTh BbIXoaa
KaxJ0ro 13 tu@ra Ha 1r000M 3Take oanHakoBa. Haiiante BepoSsTHOCTH COOBITHI:

A —"Bce BBIUIM U3 Tu(dTa Ha 4 dTaxke",

B — "Bce BBIIDIM U3 IM(Ta Ha OTHOM U TOM XK€ dTaxe",

C — "Bce BBIXOIMIM U3 MU(TA HA pa3HBIX dTaxkKax'.

* JI2 — nutepatypa 10 HOMEPOM 2 B CIIMCKE JTHTEPATYPHI.



5. B ognoti rpynne 18 cTyIeHTOB, U3 KOTOPBIX 9 ydaTcs Ha «oTau4HO». B apyroit — 16
CTYJEHTOB, U3 KOTOPbIX Ha «OTIUYHO» ydarcs 4. 13 kaxmoil rpynmsl ciydaiiHbIM 00pa3om
BBIOpAJIM [0 OJJHOMY CTYZIeHTYy. KakoBa BEpOSTHOCTH TOTO, UTO a) Ka)IbIH U3 HUX YIUTCS
HA «OTJINYHOY; 6*) o0a yJarcsi Ha «OTITUYHON?

3ansarue 3.

Leanb: 1aTh 3HaHHS MOIOKEHUN U3y4aeMOro Kypca U MPUBUTH HABBIKU IPUMEHEHHUS
MaTeMaTHYECKMX METOJIOB PEIICHUS 33aJa4, B TOM YHcIie, B cepe mpodeccuoHaIbHON
ESITENBHOCTH.

1. IToBTOpEeHUME ONIpeIeICH I OCHOBHBIX MOHSATHH TeMbI B JOpMe KOHTPOJIBHOTO OTpoca U
MPOBEPKA CAMOCTOSTEIILHOM pa0OTHI MO BBHIMOIHEHHUIO JIOMAIIHETO 3a/IaHMUSI.

2. B cembe nBoe neteii. M3BeCTHO, YTO OJJMH M3 HUX MAIbYHK. KakoBa BEpOSTHOCTb, UTO
o0a pebeHKa — MaJTbuUKu?

3. Peumts 3amaum [J12, ¢.49, 63-65]: 1.31a; 1.65; 1.68 wHa oom 1.33a;1.69; 1.70.

4. o pe3ynbpTraTtaM IPOBEPKU 3a4E€THHIX PadOT OKa3ajJoCh, YTO B MEPBOMU IPyMIIe MOTYIHIN
3ayet 20 crynenToB u3 30, a Bo BTopoii 16 u3 32. KakoBa BEpOsSTHOCTB TOT0, YTO Haynady
BBIOpaHHas 3aUuTeHHAas padoTa MPUHAATICKUT CTYACHTY TTEPBOM IPYMIIBI?
5. [IBa cTpenka caenaiy o OJJHOMY BBICTPENTY B OJIHY U TY € MUILIEHb. BEposSTHOCTH
TMOIaIaHus B MUIIIEHB JUTsI IEpBOTO cTpesika pasHa 0,6, a st BToporo — 0,4. B Mutenu
OKazaJlach 0JHa MPOOOUHA.

Haiiti BeposSTHOCTB TOTO, UTO MPOOOMHA IPUHAIEKUT TEPBOMY CTP EJIKY.

Ha 0om

JIBa cTpenka ciienaay 1o 0JHOMY BBICTPEIY B OJHY U Ty e MUILIEHb. BeposTHOCTB
IONaJaHus B MUILIEHb JUIsl TepBOro cTpenka pasHa 0,8, a 11 BToporo — 0,5. B muiuenu
OKa3ajach 0JiHa MpoOOUHa.

HaiiTi BeposSTHOCTH TOTO, UTO MPOOOMHA MPUHAIIEKUT BTOPOMY CTPEIIKY.

6. Pertuth 3amaun [J12, ¢.45, 62;63]: 1.26a-0; 1.55 Ha oom 1.26B-1;1.56.

Sansrue 4

Leanb: 1aTh 3HAHHS MOJIOKEHUN U3y4aeMOro Kypca U MPUBUTH HABBIKU IPUMEHCHHUS
MaTeMaTUUYECKUX METOJIOB pEIIeHHs 3a7a4, B TOM 4Hcie, B chepe mpodeccuoHanbHON
JIEATEIBLHOCTH.

1. IToBTOpEeHME ONIpEICIICHH I OCHOBHBIX MOHATHI TEMBI B (JOpME KOHTPOJIBHOTO OIpoca

IIPOBEPKA CAMOCTOSTEBLHON pabOThI IO BHIIOIHEHUIO JOMAIIHETO 3aaHusl.
2. Peumts 3amaun [J12, c. 53, 64-67]:

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

3. BeposiTHOCTB, YTO Masioe MpeANnpUsSTHE CTAaHET 0AaHKPOTOM B TeueHHe roja pasHa 0,2.
Haiitu BeposSITHOCTB, UTO M3 BOCBMH MaJIbIX MPEANPHUATHN 32 TIEPBBIN T01 00AHKPOTSTCS JBA
MIPEANPUATHSL.

Ha 0om



HaiiTi BepoSTHOCTb, YTO M3 BOCBMH MAJIBIX MPEANPUSITUIA 32 TIEPBBIN T0J] 00aHKPOTSATCS
Ooiee ABYX MPEANPUATUH.

4. B unctutyre odyuyaercs 730 cTyneHTOB. BeposiTHOCTH TOTO, YTO JIEHb POKIACHUS
CTYJCHTa MPUXOJUTCS Ha OINpE/IeNIeHHbIH AeHb To/1a, paBHa 1/365. Haiitu nHaubonee
BEPOSITHOE YHCIIO CTYJCHTOB, POAUBLIIMXCS | sHBaps, OLLEHUTh BEPOATHOCTH TAKOTO
COOBITHSL.

5. ®upma packiagblBaeT peKIaMHbIE JIMCTKU 110 TOYTOBBIM slMKaM. [IpexHuii onbIT
paboThI Moka3biBaeT, yTo Ha 500 peKIaMHBIX JTUCTKOB IPUXOAUTCS OJUH 3aKka3. OIEeHUTH
BEPOSATHOCTh TOTO, YTO MPHU pa3MELICHUH 25 THICAY JIUCTKOB YUCIIO 3aKa30B OyJeT paBHO 48.

Ha 0om

O1eHUTb BEPOSITHOCTh TOTO, YTO MPH pa3MENIeHUH 25 ThICAY JTUCTKOB YU CIIO 3aKa30B
OyIeT HaxOAUThCA B Mpefenax ot 45 no 55.

6. Petmts 3amaun [J12, c. 85, 172 —174]: 2.23 na oom 2.28.

Tema 12. Cryuaiinble BeJTHYHHBI

3ansTue 1
Heab. nate 3HAHUS TOJOXKCHUNW HM3y4aeMOTo Kypca W TPHUBHUTh HABBIKH TPUMECHEHUS
MaTeMaTHYeCKHX METOOB peIleHus 3a7ad, B TOM 4YHcle, B cdepe mnpodeccrHoHambHOR
JICATEIbHOCTH.
1. TToBTOpEHME OMpeneaeHU OCHOBHBIX OHATHH TEMBI B (POpPME KOHTPOJIBHOTO OMpOca H
MPOBEPKA CAMOCTOSTEIIHHOM paOOTHI 1O BBHIMTOJHEHHUIO IOMAIIHETO 3a/IaHMUSI.
2. Peumts 3amaun:

a) BeposATHOCTh TOrO, YTO CTYACHT CHAaCT CEMECTPOBBIM JK3aMEH B CECCHIO IO
mucuumimHiaMm A u b, paBabl cootBeTcTBeHHO 0,7 1 0,9. CocTaBUTh 3aKOH pacrpeeineHus
YHUCIIa CEeMECTPOBBIX DK3aMEHOB, KOTOPBIE CIIACT CTY/ICHT.

0) [lana crnyqaiinas BenmrnunHa X: X; -2 1 2

Haiitn  3akoH  pacmpeneneHus pi 0,5 0,3 0,2
ciydaifHex Bemmann: a) Y=3X; 6) Z=X 2.

ITocmpoums pynxyuto pacnpedenenus, HAUMu MamemMamuyeckoe OHCUOanue, OUCNepcuio
U cpeoHeK8aodpamuyeckoe OMKIOHeHUe UCX OOHBIX U NOJIYYEHHBIX CILYYAUHBIX GeNUYUH.

3. Pentmits 3amayn:

a) BeposTHOCTh TIOpa)keHHsI BUPYCHBIM 3a00JieBaHMEM KycTa 3eMiisiHHKH paBHa 0,2.
CocTaBUTh 3aKOH pacHpelesieHUs] Yuciaa KyCTOB 3€MIISHUKH, 3apaXCHHBIX BUPYCOM, U3
YEThIPEX TOCAKEHHBIX KYCTOB.

0) Kitnentbl OaHka, He CBS3aHHBIC OPYT C JAPYIOM, HE BO3BPAIIAIOT KPEIUTHI B CPOK C
BeposiTHOCTBIO 0,1. CoCTaBUTh 3aKOH paclpeiefieHus Yucia BO3BPAILEHHBIX B CpPOK
KpeauTOoB M3 5 BbIAaHHBIX. HaliTm Maremarnueckoe OXUIaHUE, AUCIEPCUIO U CpPEAHEE
KBaJIpaTUUYECKOE OTKIOHEHUE ATOU CIAy4aiiHOW BEJIUYHHBI.

B) B Ouitere Tpu 3amaun. BeposTHOCTH MPaBUIIBHOTO pellieHHs IepBoi 3a1a4un paBHa 0,9,
BTopoit — 0,8, Tperbeir — 0,7. CocTaBUTh 3aKOH pACIPEICICHUs YHCIA TPaBUIBLHO
pELIEHHBIX 337a4 B OWUJIETE W BBIYUCINTH MaTeMaTHUECKOEe OXHJIAHUE U JHCIIEPCHIO ITON
CIIy4allHOW BEJIUYUHBI.



Ha Oom

r) CTpeniok BelieT cTpenbOy Mo IeJIM ¢ BEPOSATHOCTHIO MOMAaHusI IIPU KaXKIOM BBICTpEIIe
0,2. 3a kaxaoe IOIMAaJaHWE OH IOJy4aeT 5 OYKOB, a B CIIydae IPOMaxa OYKOB €My He
HayucistoT. COCTaBUTh 3aKOH PACHpPEAETICHUSI YKCIa OYKOB, IMOJIYYEHHBIX CTPENIKOM 3a 3
BBICTpENa, U BBIUMCIUTH MATEMAaTHUYECKOE OXKHUIAHKE ITOM CIIydailHOM BEIMYMHBI.

1) KontponeHas pabota COCTOMT M3 TpexX BOMPOcoB. Ha Kaxwlii BOMpOC MpUBEACHO 4
OTBETA, OAUH U3 KOTOPBIX MpaBUIIbHbIN. COCTaBUTH 3aKOH paclpeiesIeH s Yrciia IPaBUIIbHbIX
OTBETOB IIpU MPOCTOM yrajibiBaHuu. HaliTu MmareMaTnyeckoe 0KUAAHUE U TUCIIEPCUIO ATON
CIIy4aifHOM BETHMYHHBI.

e) Haiitu 3akoH pacmpejieiieHdsl Yuclia MakeTOB TPeX aKIUil, M0 KOTOPHIM BJIaJIC/bIIeM
OyIeT MOoJydeH JOXO, €CIU BEPOSTHOCTh MOJYYCHHS JOXOJa MO KaXKIOMYy M3 HHX paBHA
cootBerctBeHHO 0,5, 0,6, 0,7. HaliTu maremarnueckoe OXXHUJaHUE U JTUCIEPCUIO JAHHOM
CIIy4aifHOM BETHMYMHBI, TOCTPOUTH QYyHKIIUIO paCIpeIeIeHHUS.

) JIBa cTperka cienaiy mo 1Ba BhICTpesia o MUIIEHH . BeposSTHOCT onajanus B MUIICHb
uisi epBoro crpenka paBHa 0,6, mns Broporo — 0,7. HeoOGxommmo: COCTaBUTH 3aKOH
pacnpeeneHns OOIIETO YK CIIa MOoNaJaH uii; HAWTH MaTeMaTH4eCKOe 0)KM/IaHU € U JUCIIEPCUIO
3TOM CIIy4alHON BEIUYUHBI.

3anstue 2

Heab: nate 3HAHUS TOJOXKEHUW HM3y4aeMOTo Kypca W TMPUBUTH HABBIKM MPUMEHEHUS
MaTeMaTUYeCKUX METOIOB pEIIeHUs 3aa4, B TOM dHcle, B cdepe MmpodeccHOHaTbHOM
NESATEIIbHOCTH.

1. TloBTOpEHME OmMpeneneHU OCHOBHBIX MOHATHHU TeMbl B (JOpMe KOHTPOIBLHOTO OMpoca 1
MPOBEPKA CAMOCTOSTEIILHOM paOOTHI MO BBHIMOIHEHHUIO IOMAIIHETO 3a/IaHMUSI.

2. Peumts 3amaun:

a) I3 natu BO3muK aBe Oenbie. COCTABUTHh 3aKOH paclpeleeHUs W HaWTH (QyHKIUIO
pacnpefiefieHusl CIydailHOW BETMYHMHBI, BBIPAXKAIOMIEH YUCI0 OeBbIX TBO3IHMK CPEIU IBYX
OJTHOBPEMEHHO B3SITHIX.

0) DK3aMeHAaTOp 3a/Ia€T CTYACHTY BOMPOCHI, ITOKA TOT MPaBUIBHO OTBevaeT. Kak TOIbKO
YHCIIO TMPaBUIBHBIX OTBETOB JOCTUTHET YEThIpEX JMOO CTYIEHT OTBETUT HEMPaBUIIBHO,
9K3aMEHATOp IPEKpallAeT 3a/1aBaTh BOIPOCHL. BEpOATHOCTh NMPaBUIBHOTO OTBETA HA OAUH
BOIPOC paBHa 2/3.

CocTaBuTb 3aKOH pacnpeie]CHUs Yucia 3aJaHHbIX CTYIEHTY BOIIPOCOB.

B) JlaHbl 3aKOHBI paCIIpPEIC/ICHHS IBYX HE3aBUCUMBIX CITydailHbIX BequuH X U Y:

Xi

0

1

3

Pi

0,2

0,5

?

Xi 2 3

pi

0,4

?

HaiiTn BeposTHOCTH, C KOTOPBIMHU CllydailHble BEIMYMHBI NPUHUMAIOT 3HA4YeHUE 3, a
3aTeM COCTaBUTh 3aKOH pacmpeieneHus ciaydaiiHod BenuuuHbl 3X - 2YH mpoBepuTh
BBINIOJTHEHUE CBOMCTB MAaTEMAaTUUECKUX OKUIAHUN U TUCIIEPCUIA:

M[3X- 2Y] =3M[X] - 2M[Y], D[3X- 2Y] = 9D[X] + 4D[Y].
r) JuckperHast cirydaiinas BennurHa X 3a/aHa PsAOM pacipeieieHus

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




HaiiTi ycnoBHYI0 BepOSITHOCTH cOOBITHS X< 5 TIpH ycloBUH, 4yTo X > 2.
Ha 0om

n) Kaxprit moctynaronmii B HMHCTHUTYT JOJDKEH CJaTh 3 9K3aMmeHa. BeposTHOCTH
ycremHon caaud mnepBoro sk3amena 0,9, Broporo — 0,8, tpetbero — 0,7. Crnenmyrommit
9K3aMEH NOCTYNAIOUMI CIAeT TOJIBKO B CIydae YCHEHMHOW caauu mpeaslaymero. CocTaBuTh
3aKOH PACIpEACICHUs YMCIIa DK3aMEHOB, CIABABIIMXCS IMOCTYNAONMM B MHCTUTYT. Haiitn
MaTEeMaTU4eCKOe 0KMAAHUE ITOU CIIydaliHOM BEJINYNHBI.

e) CyyaiiHple BeNMYMHBI X W Y HE3aBUCHMBI U HMMCIOT OJMH M TOT € 3aKOH
pacnpeneseHust:

3HaueHue — X; 1 2 4

BepositHOCTE — P;i 0,2 0,3 0,5
CocraBuTh 3aKOH pacripeaeicHus CliydaiHbIX Bennun 2X u X+Y.
VYo6emuthes B ToM, uto 2X # X +Y, Ho M[2X] = M[X + Y].

k) Ha 1ByX aBTOMAaTW4YecKWX CTaHKaX IPOM3BOAATCS OJWHAKOBBIE W3AEIHsA. JlaHBI
3aKOHBI pacIpeAeTICHUs YKCiIa OpaKOBAaHHBIX U3IEIIHI, TPOU3BOJINMEIX B TEUCHHUE CMEHBI Ha

KaXXJJOM U3 HUX:

AJI1 TICPBOTO JIs1 BTOPOIo
X 0 1 2 Vi 0 2
pi O’l 076 013 pl 0,5 0,5

Heo0xoammo: coCTaBUTh 3aKOH PACIIPECTICHUS YHCIIa TIPOU3BOIUMBIX B TEYCHHE CMEHBI
OpakoBaHHBIX M3JENUi OOOMMH CTaHKaMH; MPOBEPUTH CBONCTBO MaTeMaTHUYECKOTO
0XKMJAHHSI CyMMBI CITy4ailHbIX BEJIMYHH.

3) Cnydaiinbie BeTUIUHBI X1, X2 HE3aBUCHMBI M KMEIOT OJJMHAKOBOE paclpe/ieieHne

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

Haiitu: BepositHOCTh coOBITHS X1 + X2 > 2; ycioBHYIO BepositHocTh P(X1 + Xz > 2| X
=1).

3ansTue 3

Hean: nath 3HAHHUS TOJOKEHUN HM3yd4aeMOro Kypca W MPUBUTh HABBIKM MPUMEHCHHUS
MaTeMaTUYeCKUX METOIOB pELIeHUs 3aJa4, B TOM 4ucle, B cdepe MnpodeccuoHaIbH on
NesITeIbHOCTH.

1. TloBTOpEHME OMpeneNeHU OCHOBHBIX TTOHATHM TEMBI B (POpME KOHTPOJIBHOTO OMpOca U
MPOBEPKA CAMOCTOSTEIHHON PAOOTHI MO BHITIOIHEHUIO JIOMAIIHETO 33JaHHUSI.

2. Petmth 3amaun:

a) Cryuaiinast BennuuHa X, cocpenoroucHHas Ha uHTepBaie (1;4), 3a1aHa KBaIpaTHYIH Oif
dykimeii pacnpenenenust F(X) = ax? + bx + ¢, nmeromeii Makcumym npu x = 4. Haiitu
napaMeTpel @, D, ¢ ¥ BBIYUCIUTH BEPOSTHOCTH MOINATaHMS CIydallHON BenudyuHbl X B
uHTEpBai [2;3].

0) Cnyuaitnast BennunHa X 3a7ana QyHKIIUCH pacrpeaeaeHust:



Oopux <o
Fx)=1x*npuo<x <1
lopux >1

Haiitu: miotHocTh BepositHoctH T (x); Maremarmdeckoe OXHIaHUE, TUCIIEPCHIO;
BepositHoctH P(X = 0,5); P(X <0,5); P(0,5 < X < 1); moctpouts rpaduku f (x) u F(x).

Ha oom

npu x < 0;

B) [lana ¢pynkuus f(X)= »
Cxe” mpux>0.

[lpu kakom 3HaueHuu mapamerpa C 3ta QyHKIUS SBISETCS IUIOTHOCTBIO PACHPECTICHUS
HEKOTOpOW HENpephIBHON CiTydaiHON BeIMYUHBI X?
Haiitn matemaTtndeckoe OXKUIaHUE U TUCTIEPCUIO CITydallHOW BETUYUHBI X.

3. Perrmts 3amaun:

a) Tekymas 1eHa akiid MOXET ObITh CMOJICTUPOBAHA C MOMOIIBI0 HOPMAJIbHOTO 3aKOHA
pacmupenenieHus ¢ MaTeMaTH4YecKUM OXXKHUJaHueM 15 y.e. U cpelHUM KBaJApaTHUYECKUM
oTkioHeHueM 0,2 y.e.

HaiiTi BeposTHOCTH TOTO, UTO LIEHA akKUu: a) He BhIle 15,3 y.e.; 6) He Huxe 15,4 y.e.; B)
ot 14,9 no 15,3 y.e. C moMmoIpi0 MpaBuiia TPEX CUTM HAWTH TPAHUIBI, B KOTOPBIX OyneT
HaXOJUTHCS TEKyIasl [eHa aKIUu.

0) KopoOku ¢ koH(eTaMu yI1akOBBIBAIOTCS aBTOMaTH4ecku. VX cpeansis macca paBHa 540
r. 3BecTHO, 4TO Macca KOpoOOK ¢ KoH(eTaMH MMEeT HOpMajbHOE pacmpeneneHue, a 5%
KOopoOoK uMeroT maccy, MeHbIyio 500 . KakoB mporeHT kopoOoK, Macca KOTOPBIX: MEHEe
470 1; ot 500 mo 550 r; Gomee 550 r; oTmuaercs ot cpeaHei He Oozee, yem Ha 30 r (o
a0COJTIOTHON BeTMYUHE)?

Ha 0om

r) Ciyuaiinas BenaumuumHa X pacrpelelieHa N0 HOPMaJIbHOMY 3aKOHY C HYJIEBBIM
MaTeMaTUYeCKUM OXHJAaHHEeM. BeposSTHOCTh MOMagaHus 3TOH clydallHOW BENUYMHBI Ha
otpe3ok ot -1 nmo +1 paBna 0,5. HaliTu BbIpakeHUs TJIIOTHOCTH BEPOSTHOCTH W (yHKIIHH
pacrnpeeneHus CIiydailHOW BETUYUHBI X.

4. PeumTh 3a1a4u:

a) Oraenenue Oanka oOciyxuBaer B cpeaHeM 100 wiveHTOB B JeHb. OIICHUTH
BEPOSATHOCTh TOTO, YTO CETOAHS B OTACIEeHHH OaHka Oymer oOcmyxeHo: Oomee 150
KIeHToB; He Oonee 200 KIMEHTOB.

0) DiekTpocTaHIys o0cmykuBaeT cetb Ha 1600 31eKTponamIl, BEPOSTHOCTh BKIIOYCHUS
KaXJI0W W3 KOTOPBIX BeuepoMm paBHa 0,9. O1eHHUTh ¢ MOMOIIBI0 HepaBeHcTBa YeObleBa
BEPOSITHOCTh TOTO, YTO YHCJIO JIAMII, BKIIOYEHHBIX B CETh BEUEPOM, OTIMYAETCS OT CBOETO
MaTeMaTHYeCKoro okuaanus He Ooinee yeM Ha 100 (mo abcomotHo# Benmuuunue). Haiitu
BEPOSITHOCTh TOTO K€ COOBITHUSI, HCIIONB3Ys CIEACTBUE U3 MHTETPAIBHON TeopemMbl MyaBpa—
Jlannaca.

Ha oom



B) B cpennem 10% pabGorocrnocoOHOro HaceneHus ropoja — 6e3padoTHbie. C MOMOIIIBIO
HepaBeHcTBa YeObllleBa OLIGHUTh BEPOSITHOCTH TOTO, YTO YPOBEHb 0€3pabOTHLIBI Cpeau
ob6cnenoBanHbIX 10 000 paboTOCTIOCOOHBIX KUTENEH Topoaa OyaeT B mpeaenax ot 9 go 11%.

r) [To ombITy paboTHl CTPAXOBOW KOMITAaHUH, CTPAXOBOM CITydail MPUXOAUTCS Ha KaXKIbIH
IAThIN JoroBop. OIEHUTH C MOMOIIBIO HepaBeHCcTBa UeOrliieBa, CKOJIBKO JOTOBOPOB CIIEIyeT
3aKII0YHUTh, YTOOBI C BEpOATHOCTHIO 0,9 MOXKHO OBUIO yTBEp)KIaTh, YTO JOJSI CTPAXOBBIX
ciydaeB oTkiioHuTCs ot 0,2 He Oosee yem Ha 0,01 (o moaysio).

Tema 13. OcHOBBI MaTeMaTH4YeCKOM CTATHCTUKH

3ansaruc 1

Llean: 1aTh 3HAHKS MOJIOKEHUH U3y4aeMOr0 Kypca W IMPUBUTH HABBIKK IPUMEHCHHS
MaTeMaTHYECKIX METOJIOB PEIICHUS 33a7a4, B TOM 4Hcie, B cepe mpodeccunoHaIbHON
JIEATEIbHOCTH.

1. IToBTOpEHME ONpeIeICHN I OCHOBHBIX TOHATHH TeMbI B (JOpMe KOHTPOJIBHOTO OIpoca 1
MPOBEPKA CAMOCTOSTEIBHON PaOOTHI 1O BHIMIOJHEHHIO JOMAIIHETO 3a1aHHS.

2. [IpencTaBuTh TaHHYIO BBIOOPKY B BUJIE CTATUCTUYECKOTO psifa. [IocTpOUTH MOMUTOH
4acToT (4acToCTeil).

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

Ha oom

5|8|7[5]9]a]a]6|3][5]6[8[a[5[7[8]5]

3. Ilo nanHO# BEIOOpKE MOCTPOUTH rpadK IMIUPUUYECKON (PYHKIMU pacrpeesieHusL.

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

Ha 0om

8 | 6 [10] 8 15[ 5 [10[13] 19] 4 [ 18] 14[16] 7 [19] 8 |

4. I[TocTpOUTh THCTOTPAMMBI YaCTOT U OTHOCUTEILHBIX YaCTOT PacIpeIeIICHUS:
HNuTepBan 2-5 5-8 8-11 11-14
Yacrora 9 10 25 6

5. HaiiTu BeIOOpOUYHOE CpejHee U BEIOOPOUHYIO AUCIIEPCUIO (CMELIICHHYIO U
"ucnpaBiieHHYI0") BapHAIlMOHHOIO PSAa, COCTABJIEHHOTO 0 JJAHHBIM BApPHAHTOB 33Jauul 2.

3ansaTue 2 (B KOMIIBIOTEPHOM KJIAcCe)

HeJsb: 1aTh 3HAHUS MOJIOKEHU N U3y4aeMOTO Kypca ¥ MIPUBUTH HABBIKW MTPUMEHCHHUS
MaTeMaTHYeCKUX METOJIOB pellieHus 3ajay, B TOM 4HCIe, B cepe mpodecCHOHATBHOR
JESTEIbHOCTH.

1. IToBTOpEeHUME ONIpEICIICHH I OCHOBHBIX MOHATHI TeMBI B (JOpME KOHTPOJIBHOTO OIpoca
MIPOBEPKA CAMOCTOSTEIbHON PabOThI MO BHIMOJHEHUIO JOMAIHETO 3a/IaHuUs.

2. Jlnst 3aJaHHON BBIOOPKU

|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 HCTONIL30BaHMEM MacTepa (PyHKIIUN U MaKeTa aHaln3a MOCTPOUTH BapUAIlMOHHBIN U
CTaTUCTHYCCKHH PsijI, CTATUCTHYECKYIO TAOJUILY; TOJIMTOH YacTOT, KyMYJISATY U
IMIUPUYCCKYIO (DYHKIIHIO PACIPEICIICHHS; HAUTH CPEHIO0 apU(IMETHICCKYIO; MEIUaHy
Me; Moy Mo; mucniepcuio; CpeHee KBaIpaTHIeCKOe OTKIOHEHHE; KOO(PDUIIHEHT
BapHaliu; KOOPPUIIUEHT aCHMMETPHH M DKCIIECC.

3. PeumTs ¢ ucnons3oBanueM Mactepa QpyHKIIMM 1 makeTa aHanu3a 3amaqy 8.11 [J12, ¢.285];
Ha oom peumTh 3amauy 8.12 [J12, c.285].

06p330BaTeJILHLIe TEXHOJOINU: IPUMCHCHHUC BEIUHMCIIMTEIILHON TEXHUKHU C
COOTBCTCTBYIOIIMM IMPOTPAMMHBIM obOecrieucHUEM U MyHBTHMCHHﬁHOﬁ arraparypsl.

3ansrue 3
Leab: 1aTh 3HAHUS MOJIOKEHUH N3y4aeMOTr0 Kypca U MPUBUTH HABBIKA ITPUMEHEHUS
MaTeMaTHYeCKUX METOJIOB pellieHus 3ajay, B TOM 4HCIe, B cepe mpodecCHOHATbHOR
JEeATeIbHOCTH.
1. IloBTOpEeHME ONpeiesieHu it OCHOBHBIX IOHATHI TEMbI B (JOpMe KOHTPOJIBHOTO ONpoca U
MPOBEPKA CAMOCTOSITEIBHON paOOTHI IO BBHITIOJIHEHUIO IOMAIIHETO 3a/IaHUS.
2. B ropone paboraer N = 30000 genosek. [Ipu Bei6opouroM ompoce N = 600 padoTaronmx
okazanock, 4to K =200 13 HUX UMEIOT BhICIIce oOpa3oBanue. HaiiTu:

a) BEPOSATHOCTb TOTO, YTO JIOJI JIF0/IeH ¢ BBICIIMM 00pa30BaHUIO CPEIH BCEX
paboTaronmx ropoja OTJIMYaeTCs OT BbIOOpOUHOi He Oosee ueM Ha 10%;

0) rpaHUIbI TOBEPUTEILHOTO HHTEPBaJa Ul Yricia padOTalOMMX C BBICIIMM
oOpazoBaHueM (7151 JOBEPUTENbHBIX BeposiTHOCTEH, paBHBIX 0,95 1 0,99).

Ha 0om peumTh 3amauy npu N = 40000, n = 1000, k = 400.

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

Tema 14. IlpoBepka cTaTUCTUYECKUX THIIOTE3

3ansTue 1 (B KOMIIBIOTEPHOM KJI1acCe)
Hesb: 1ath 3HAHKS MOJIOKCHUI M3y4aeMOro Kypca W MPUBUTH HABBIKK IIPUMCHCHHU S
MaTeMaTHYECKUX METOJIOB PeIeHUs 3ajay, B TOM 4HcIe, B chepe mpo deccnonambHoi

ACATCIIbHOCTH.

1. [loBTOpEeHUE OMpeIeIeHH OCHOBHBIX MOHATUH TeMbI B (JOpMe KOHTPOIBHOTO OMpoca U
MPOBEPKA CAMOCTOSATEIIBHOM paOOTHI 1O BBHIITOJHEHHIO JIOMAIIHETO 3a/IaHMSI.

2. PenmTsh ¢ ncmonb30BaHuEeM MacTepa (PyHKIIMI ¥ HAJICTPONUKH «ITAKeT aHaIN3a TaHHBIX)
3amaun 10.2; 10.16 [JI2, ¢.343, 375].

06p330BaTeJILHbIe TEXHOJOIMM: IPUMCHECHUE BEIUYMCIIMTEILHON TEXHUKHU C
COOTBCTCTBYIOIIMM IMPOTPAMMHBIM obecrieyeHHEM U My.]'IbTHMC,HHﬁHOﬁ arrapaTrypsl.

3ansTue 2 (B KOMIBIOTEPHOM Kiacce)



Heanb: 1aTh 3HaHHS MOJOKEHUN U3y4aeMOro Kypca U MPUBUTH HABBIKK TPUMEHEHUS
MaTeMaTHUYeCKUX METOJIOB PEICHHS 3a/1a4, B TOM 4uciie, B cepe mpodeccnonanbHon
JIESATEIILHOCTH.

1. [loBTOpEHUE ONpeIeIeHNI OCHOBHBIX MMOHATUN TeMBI B (POpME KOHTPOJIBHOTO ONpoca U
MPOBEPKA CAaMOCTOSTEIBHON paObOTHI IO BBHITIOJIHEHHUIO IOMAIIHETO 3aaHMUs.
2. PenmTh ¢ MCOIB30BaHUEM MacTepa (PyHKIMH U HAACTPONKH «1aKeT aHalu3a JaHHBIX»
3ajady:

Ha nByx 3aBojax no oumnctke ToruBa (B Muanane u Texace) npoBeneHo mo 12
MPOBEPOK HATMYMS IIPUMECEH (MI/T) B BBIITYCKAEMOH MPOIYKIIHH.

Nuana

Ha 979 |1 985 | 955 | 924 | 890 | 756 | 790 | 850 | 930 | 777 | 790 | 930

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

[lonaras, 4To KOJIMUYECTBO MpUMeECEH (BEC) MOJUUHSAETCS HOPMaIbHOMY 3aKOHY, Ha
ypoBHE 3HaUUMOCTH . = 0.05 BBISICHUTB, MOXKHO JIM CUUTATh, YTO KAUECTBO OYMCTKU
TOIUIMBA HA 3TUX 3aBOJAAX oguHakoBo. Ha ypoBHe 3Haunmoctu oo = 0.05 BBIICHUTH BIUsHUE
MECTOITOJIOKECHUS 3aBOJIA HA CPEAHEE 3HAYCHHUE BECA IIPUMECEH.

06p330BaTeJII)HI)Ie TEXHOJOIHU: TPUMCHCHUC BEIUMCIIMTEIILHON TEXHUKHU C
COOTBCTCTBYIOIIMM IMPOTPAMMHBIM obOecrieucHUEM U MyHBTHMCHHﬁHOﬁ arraparypsl.

TabaMua BApUAHTOB KOHTPOJIBHBIX PadoT

3aoaua 1 2 3 4 5 6 7
» :aag’alzziﬂma H omepa eapuanmoe 3a0au
1. 1 [ 1] 1] 1]1]1]1
2 2 2 212121212
3 3 | 3 3| 3| 3] 3] 3
4 4 | 4 | 4| 4| 4| 4| 4
5 51 5| 5|5 |5 |55
6 6 | 6 | 6 | 6] 6] 6|6
! AR
8 8 | 8| 8| 8| 8| 8| s
9 9 | 9l 9| 9| 9| 9]0y
10 10| 10] 10 [ 10| 10| 10 | 10
11. 1 | 2 345|612
12. 2 3 4 5 6 >
13. 3 4 5 6 7 3
14 4 5 6 7 ) 4
15. 5 | 6| 7| 8| 9] 10] 5
16. 6 | 7] 8] 9 |10] 1] 6




17. 7 9 10 1 2 7
18. 9 10 1 2 3 8
19. 9 10 1 2 3 4 9
20. 10 1 2 3 4 5 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
27. 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. 8 9 10 1 2
KonTtpoabHoe 3aganune
3apaua 1. MccrnenoBaTh CXOMMOCTh YMCIOBOTO psizia
Bapuanr 1 Bapuanr 6
i 3n*+2n in!-B“
“~ 1 4+5n-5 ~ n"
Bapuanr 2 Bapuanr 7
Zln(1+ izj n+l
n=1 n i n
n=1 3n
Bapunaur 3 Bapuanr 8
= \Jn?+7 i 10"
nzzl“ n®+12 12" +n’
Bapuant 4 Bapuant 9
&= In(n+3) =~ n(3"-4)
Bapuanr 5 Bapuanr 10
> > —
= Jn®In(n+1) = n®In(n+1)




3amaua 2. MccnenoBaTh (yHKIIMU HA HKCTPEMYM

BapuanT 1 Bapuant 6
z=xy*(2-x-Y) z=xy’(l-x-y)
Bapuanr 2 Bapuanr 7
z=xy*(L-x+Y) z=x’y*(1-2x-Yy)
Bapnant 3 Bapnant 8

y y
z=e2(x*+y) z=e?(x’-y)
Bapuanr 4 Bapunant 9
z=e*(y* -2X) z=e*(y* +2x)
Bapuant 5 Bapuant 10
z=xy—-In(x+y) z=-xy—In(x-1y)

3agauya 3. Haiitu oOmiee permenre audxpepeHIInaaIbHOTO ypaBHEHUS TTEPBOTO MOPSIIKa

Bapuanr 1 Bapuanr 6
2xyy —y?+x=0 .4
yy -y + Y =—y+ x\Jy
Bapuant 2 Bapuanr 7
y +L=xe X -y=y
X
Bapunant 3 Bapnant 8
Xy' +y= 1 y-y=¢e
X
Bapuanr 4 Bapuanr 9
xyy =1-x° y —2xy =¢*
Bapuant 5 Bapuant 10
yy +x=1 2x2yy +y? =2

3anaua 4. B ogaom cocyne Haxoaarcst by 6ensix u Uq yepHbIx mapos. Bo BTopom — B 6embix u
Y, uepHbIx. bpocator nBa kyOuka. Eciau cymMma O4KOB, BBIIIABIIMX HA BEPXHUX IPAHSX, MEHBIIE
10, GepyT 1map U3 MepBOTo cocyaa, ecnu 0oiblie win paBHa 10 — 13 BTOpOro.

Bapuaunr YcioBue 3a1a4u
o Y A . _ | Beiayt Genplii map. KakoBa BeposTHOCTB
b1=7;41=6;b2=5;Y;=

1 9 TOTO, YTO CyMMa OYKOB ObLiTa HE MECHBIIIE
10?
Berayt yepnEbIii map. Kakosa

2 b1=7,41=6;b,=5;4,= YT Hep p
BEPOSITHOCTB TOTO, YTO CYMMa OYKOB




bu1a MeHbILE 107
9 0 10?
Bi=6 U =5 E,=7 U= Beiayt Genbiit map. KakoBa BeposTHOCTB
3 9 175 AT e B TOTO, YTO CyMMa OYKOB Obljla MEHbIIIE
10?
Bi=7 =5 B>=9 Y, = Beinyt uepnsblii map. Kakosa
4 5 17 h TS b2 2 BEPOSATHOCTH TOTO, YTO CyMMa OYKOB
ObL1a HEe MeHbITe 107
Boeinyt uepHblii map. Kakosa
b1=54Y:=6;b,=9;4Y>= :
5) 5 ! ! 2 2 BEPOSATHOCTH TOIO, YTO CyMMa OYKOB
ObL1a HE MeHbITe 10?7
Bi=5Y:,=9 B,=7 Y, = Beinyr 6enbrit map. KakoBa BepoSTHOCTH
6 6 179 e = B TOTO, YTO CyMMa OYKOB Obljla MEHbIIE
10?
Boeinyt uepnbiii map. Kakosa
b1=54:=7;b2=6; Y= '
7 9 ! ! 2 2 BEPOSATHOCTH TOTO, UTO CyMMa OYKOB
Obl7a He MeHbITe 10?
Bi=5 Ui=7 Bz 9 U= Beiayt Genbiit map. KakoBa BeposiTHOCTD
8 6 179 A= B2 s TOTO, YTO CyMMa OYKOB Obljla MEHBIIE
10?
Bi=4' U.=8 Bo= O Y, = Berayt Genbrit map. KakoBa BeposiTHOCTD
9 6 1=5 AT S B s TOTO, YTO CyMMa OYKOB ObljIa MEHbIIIE
10?
B=8 Ui=4 B, =6 U= Beinyt uepHsblii map. Kakosa
10 9 1= A= e S e BEPOSTHOCTH TOTO, YTO CyMMa OYKOB
ObL1a HEe MeHbIte 10?7

3amaua 5. CnyyvaiiHas BenuunHa X 3aJaHa TUIOTHOCTBIO paclpeneNieHUs] BEpOSTHOCTEH (CM.
rpaduk). [loctpouth rpaduk QyHKIHH paclpeneieHUus BEPOSITHOCTEH, HAUTH MaTeMaTHYeCKOe
0KMJIAHUE U TUCIEPCUIO CITyYailHOM BEIMYNHBI.

f(X) a
d
> X
a b c
Bapuanrt a b C d Bapuanrt 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 1.5 2.2 0.6 10 3 4 4.4 0.6

3agaua 6. [IpencraButh AaHHYIO BBIOOPKY B BUJE BapuallMOHHOTO psna. [loctpouts monuroxn
4acTOT, TUCTOTPAaMMYy U TpaduK SMIUPUICCKON (PYHKIIUM pacripeseeHUsl.




Bapuaunr Bbi0opka

1 31 8 (17| 6 | 14| 6 9 5 9 (12|17 | 6 7 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 11012 | 6 7 2
50( 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
30( 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
10 451 40 | 35| 50| 70 | 40 | 35| 80| 60| 40 | 50 | 35| 70 | 85 | 25

Haiitu Moy, Mmeauany, cpeHee U JUCIepCrio (CMEIIEHHYI0 U HECMEIICHHYIO ).

O|N[O|(OIB|WIN

3amaua 7. Ilepen BbiOOpamMu B ropoje ObLIO ompoiieHo N YenoBek. M3 Hux K yemoBek oTmanu
MpEINOYTeHNEe HbIHEeIHEMY MApy. Ha kakoe KOoJM4ecTBO rojiocOB MOYKET PacCUMThIBATh MAp Ha

BBI60an, €CJIn BCETO B IropoJac N H36I/IpaTCJIeI>’I (BI:I‘II/ICJ'II/ITL C ,Z[OBCpHTCJIBHOfI BCPOATHOCTBIO
0.95 1 0.99).

Bapuant 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. OueHOYHbIe cpeacTBa AJ1A NMPOMEXYTOYHOW aTTecTtauumw.
Ilpomesxcymounasa ammecmayus CTYICHTOB OCYIIECTBISIETCS B (OpMe KOHTPOJBHOH H
9K3aMEHA B COOTBETCTBUU C COJCPKAHUEM M CTPYKTYPOM TUCHUILIMHBI (1.5 Tabmuna 4).
KonTponsHas pabota, 3aBepumaromas 00ydeHHe CTyJICHTOB B TIEPBOM CEMECTPE, TPOBOJIUTCS
B MHCHPMEHHOM BHJE IO BapuWaHTaM, BKIIOYAIONMM CEMb 3a/ad 1O IEPBOMY U BTOPOMY
pasnenam (tembl 1 —4 u 5 — 7 COOTBETCTBEHHO).

OK3aMeH IMpOBOAUTCH I10 ouneram. B JK3aMeHaIlMOHHBIN ouier BXOIAT IBa TCOPECTUYCCKUX
BOIIpoCa M OJHA 3aJada W3 YWCjla BKIOYCHHBIX B IIJIAHBI IIPAKTHAYCCKUX 3aHATAN WM
KOHTPOJIBHBIC 3aIaHU .

Tpebosanusi K YpoBHIO O0CB0EHUS OUCYUNIUHBL  GKIIOUAIOM  3HAHUE  ONpedeleHUll
paccmampugaemvlx — NOHAMUL,  NOHUMAHUe  QOPMYIUPOBOK U  uodell  OOKA3AMenlbCme
UCNONIL3YEeMbIX MeopeM, 3HAHUe O0KA3amenbCme OCHOBHBIX meopeM, U3NA2aeMblX HA JIeKYUsX,
V8epeHHoe 81adenue Memooamu peuleHuss 3a0ay, COO0epAHCAUUXC 6 NIAHAX NPAKMUYECKUX
3AHIMUU.

IlepeuyeHb 32124 )i KOHTPOJIbHON padoTsl (1 cemecTp)



BapuanTbsl KOHTPOJIBHBIX PA0OT (QOPMHUPYIOTCS M3 IMEPEUHsl AECATH 3ajad IO KakXIOMy
paszenny v TeMam JAUCLUILIUHBI.

Paznea 1. JInneiinas aareopa c 3jieMeHTaMHU AHAJTUTHYE CKOM reoMe TPHH
(tembi 1 - 4)

1. Haiitu onpenenutens npousseacHus qByx Marpun det(A- D) u det(A-D™).

-4 1 -1 -4 1 -1
Bapuanr 1 A= 0 2 3 D=0 2 3
5 -2 1 0 0 4
3 0 1 31 2
Bapuanr 2 A=0 2 -1 D=|{0 2 3
5 -2 2 0 0 5
4 0 3 00 1
Bapuanr 3 A=|0 1 -2 D=0 1 -2
2 4 1 57 4
1 2 1
0 0 4
Bapuanr 4 A=/0 1 -2 D=lo0 1 8
3 4 1 3 -21
6 2 1
7 0 1
Bapuanr 5 A=10 2 3 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 2 D=0 3 -2
1 -2 0 0 0 2
310 00 1
Bapnant 8 A=l0 2 3 D=|0 6 -2
2 1 4 59 1
112 00 2
Bapuanr 9 A=/3 2 0 D=|0 3 -2
1 0 4 5 -2 1
52 0 6 0 1
BapnanTt 10 A=|0 2 3 D=|0 1 -2
31 -1 00 4

2. HaiiTi paHr MaTpHIIbl.



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

Bapuanr 1

2 1 -4
A=l4 2 0
1 -3 4

Bapuanr 3
1 0 2
A=|-1 2 3
-310

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

Bapuanr 7
1 -11
A={2 -1 3
3 -2 4

Bapuant 9

3. Penmth cucremy ypaBHeHu# MeToaoM [aycca.

Bapuant 1
2% — X, + X3 =0
X, +2X, + X3 =4
(13X — X, +2X3 =2
Bapuanr 4
(3%, — X, +2X, =7
X +2X, =Xy =2
(12X, —3X, +5X; =11

Bapuanr 7
3X; + X, + X5 =2
X; —2X, +2X3 =-1
4%, —3X, = X3 =95

Bapuant 10

2%, —6X, —4X; =26

Bapuanr 2
(X, +2X, +2Xg =2
3X; — Xy + X3 =-3
2%y +2X, —X3 =5
Bapuanr S
2X; — Xy +2X%3 =1
3X; +2X, —X3 =9

X, —4X, +3X3 =-5

Bapunant 8

X; —3Xy + X3 =6

-2 -1 3
A= 4 2 -6
2 1 -3
Bapuanr 2
-1 3 5
A= 2 -6 O
1 -3 -5

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

Bapuanr 6

5 3 -1
A= 0 -6 2

-5 -3 1

Bapuaur 8

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

BapuanTt 10

Bapuant 3
3X; + X, —X3 =3
Xg +2X, — X3 =2
4X, +3Xy —2X5 =2
Bapuanr 6
(2%, —3X, + X, =5
X, +4X, —X; ==3

(3%, +2X, +3X; =1

Bapuant 9

— 4%, +5X, +2X3 =—12



4. HaiiTu wMarpuily JUHEHHOTO MpeoOpa3oBaHUs, TMEPEBOMISIIICTO KAKIBI BEKTOp X
JIBYXMEPHOI'O JIMHEMHOI0 MPOCTPAHCTBA B BEKTOP y MO CIIEAYIOLIEMY aITOPUTMY:

Bapuanr 1. CumMeTpuyHOE OTOOpaKEHHME OTHOCHUTENBHO mpsMod X3 = 0, a 3arem
1oBopoT Ha 90° o yacoBOM CTpEIKE.

Bapuanr 2. CummerpuyHoe OTOOpakeHHE OTHOCHTENBbHO mpsiMmod X = 0, a 3aTem
OBOPOT Ha 90° MPOTUB YaCOBON CTPEIIKU.

Bapuant 3. CumMeTpuyHOE OTOOpakeHHE OTHOCHTEIBHO MpsiMoii X; = 0, a 3arem
CHMMET-PHYHOE 0TOOpakeHNE OTHOCUTENBHO MpsiMoi X = 0.

Bapnanr 4. CumMeTpuyHOe OTOOpakeHHME OTHOCHTEIBHO MHpsiMoii Xz = 0, a 3arem
CUMMET-PUYHOE OTOOpaKeHHE OTHOCUTEIBHO MpsiMoid X1 = 0.

Bapuanr 5. CummerpuyHoe OTOOpakKeHHE OTHOCHUTEIBHO Hadajla KOOpAMHAT, a 3aTeM
oBOPOT Ha 90° MPOTUB YaCOBOMN CTPEIIKH.

Bapuanr 6. CumMeTpuyHOE OTOOpaKEHHE OTHOCHUTENTBHO MpsMod Xz = 0, a 3arem
CUMMET-PUYHOE 0TOOpakeHNE OTHOCUTENIBHO Havyalla KOOpAMHaT.

Bapnaur 7. CummerpuyHoe OTOOpa)keHHE OTHOCHUTEIBHO Hadajla KOOpAMHAT, a 3aTeM
CHMMET-PHYHOE 0TOOpakeHNE OTHOCUTENBHO NpsMoi X1 = 0.

Bapuanr 8. CumMeTpuyHOe OTOOpakeHHWE OTHOCUTENIBHO Hadaja KOOpAMHAT, a 3aTeM
CHMMET-PHYHOE 0TOOpakeHNE OTHOCUTENBHO MpsiMoi X = 0.

Bapunant 9. [ToBopoT Mo 4acoBoii crpenke Ha 90°, a 3aTeM CHUMMETPHUYHOE OTOOpaKEHNE
OTHOCHUTENBHO MpsiMoit Xz = 0.

Bapuanr 10. CuMMeTpuYHOEe OTOOpaKCHHE OTHOCUTEIBHO TpsMod X3 = 0, a 3arem

moBopoT Ha 90° mMpOTUB YaCOBOM CTPEIIKH.

5. Jlans! Bepumusl Tpeyronsauka A(X, Y;), B(X,,Y,), C(Xs, Ys) .

CocTaBuUTh ypaBHEHHMS MEAMAaHBl M BBICOTBI TPEYrOJbHUKA
BEpLIIMHBI A.

A B C
Bapnanr 1 (3,1) (-13,-11) (-6,-3)
Bapuanr 2 (26,-5) (2,2) (-2,-1)
Bapuant 3 (-2,3) (-18,-9) | (-11,15)
Bapuanr 4 (6,8) (-1,-2) (1,-7)
Bapmuanr 5 (5,4) (3,-9) (-12,8)
Bapuanr 6 (14,-2) (11,8) (15,-6)
Bapuanr 7 (-21,4) (4,10) (-6,7)
Bapuant 8 (-3,-4) (8,-7) (16,12)
Bapuanr 9 (22,8) (4,14) (-5,9)
Bapuant 10 (-8,-7) (6,16) (-4,-14)

Pa3zgen 2. MaremaTuuyecKuii aHaaIu3 (TeMbl 5 - 7)

6. BerarcnuTh npenensl GyHKIHA

Bapuanr 1

lim

X} —x?—x+1
1 x°—3X+2

Bapnant 6

lim X2+ x+1—/%x% =)

ABC, mnpoBeneHHble u3




Bapuanr 2

N 2%% +3x

Bapuanr 3 lim——
X—>0 3IX3 _ 2X2

Bapuant 4 IimM
x>0 1—C0OSX
2x+5)"
Bapuant 5 lim j
x>n\ 2X+1

7. HaiiTu HEeonpeneaeHHbI HHTErPal.

Bapuanr 1 I X-arctg 2x dx

Bapuanr 2 jx-ln3xdx
Bapuanr 3 JXZ e " dx
Bapuanr 4 J.COS‘Q’ 2Xx dx
BapuanT 5 .[In22xdx

Bapuanr 7

Bapuanr 8

Bapuaur 9

Bapnanr 10

Bapuanr 6

Bapuanr 7

Bapuanr 8

Bapuaur 9

Bapuant 10

4.3.1. ®dopmupyemble KOMIETe HIUH

. ( 1 12 j
lim| ————
2 x-2 X -8

. A1+2x-3
lim

X—4 \/;_2
sin2x

lim——
0 J1+x -1

3

nTa—zxﬁ

[In(3x+2)dx

J' x-e2*tdx

I(x + 2)-cos3xdx

xdx
J.xz +3x—4
jsin33xdx

Kon HaumenoBanue Kox srama Haumenosanue »>Tama
KOMITCTCHITH KOMITETCHIIU U OCBOCHUS OCBOCHHS KOMIICTCHIIUU
5 KOMITETEHIIN U
YK-OC-1 CIOCOOHOCTh MPUMEHSTh YK-OC-1.2 CnocobHOCTh

KPUTUUYECKUN aHAIIN3

MHpOpMAIUU U CUCTEMHBII

MOJIXO/ JUIS PeICHUS
npoeccCHOHaNbHBIX 33/1a4

paccMaTpuBaTh CHCTEMY
KaK JJIEMEHT CHCTEMBI
0oJiee BBICOKOTO YPOBHS
(BUIIETh  CHCTEMY Kak
COBOKYITHOCTb
MTOJICUCTEM).
CnocoOHOCTh MPUMEHSTh
CUCTEMHBIM NOIX0J A
dopmupoBaHUs
cOoOCTBEHHOM

TpaXkKJ1aH CKOU u
MHUPOBO33PEHYECKOMI
MO3UIUH.

CriocoGHOCTh Ha cTaguu
IPUMEHEHUS CUCTEMHOTO
MOJIX0Ja  BBISBHTH U
onucarb AJIEMEHTHI
CHCTEMBI




IlepeyeHb BONPOCOB /ISl MOATOTOBKHM K JK3aMeHY (2 ceMmecTp)

Paznea 1. JInneiinas aareopa c 3j1eMeHTaMHU AHAJIUTHYECKOM reoMe TPHH
(tembi 1 - 4)

OCHOBHBIE CBEICHUS O MaTPHIIAX.

Omnepanuu HaJ MaTpUIIAMU.

OnpenenuTeny KBaApaTHBIX MaTpPUII.

CBoiicTBa onpeaeIuTeNeH.

OOpaTHas mMaTpuIa.

Panr matpunsl.

Cucrema N JMHEHHBIX yDPAaBHEHUI C N MEPEMEHHBIMH.
MeTton obpaTHo#t MaTpuIlel u Gopmyasl Kpamepa.

© N OOk N E

Merop I'aycca.
. CucreMbl TMHEWHBIX OTHOPOJAHBIX YPAaBHEHUH.

N
= O

. [ToHATHSA N-MEPHOTO BEKTOPA U BEKTOPHOIO MPOCTPAHCTBA.
. CKansipHO€ M BEKTOPHOE MTPOU3BEICHUE.

[T N
w N

. Pa3mMepHOCTh ¥ 6a3UC BEKTOPHOTO MPOCTPAHCTBA.
. Ilepexon k HOBOMY Oazucy.

[N
[S2 N

. EBKIn10BO mpoCTpaHCTBO.
. JIuneliHpIe OnIEpaTOPHI.

[
~N o

. CoOcTBEHHBIE BEKTOPHI i COOCTBEHHBIE 3HAUCHHUSI TMHEHHOTO OIepaTopa.
. CucreMbl KOOpAUHAT.

= =
© 0o

. [IpocTeiinme 3a1aun aHATUTUYECKOM TEOMETPHUH.
. YpaBHEHME JTUHUY HA TIJIOCKOCTH.

N DN
= O

. YpaBHEHUE NIPAMON.
. Yci10BUs napaieIbHOCTH U NEPIIEHAUKYIISIPHOCTH MPSMBIX.
. PaccTostHue OT TOUKH 10 TPSMOM.

N NN
A W DN

. OKpY’KHOCTb U JJITHIIC.
. 'mnepOona u mapabona.

NN
o O1

. [lonsipHBIE KOOPAUHATHI.
. [TnockocTh ¥ psiMasi B IPOCTPAHCTBE.

N
~

Pa3zgen 2. Maremarudeckuii anaiaus (temol 5 - 10)

[Monsitre dynkiuu. OCHOBHBIE CBOWCTBA U KIacCH (DUKAITHS.
[Tpenen ¢ynkuuu. OCHOBHBIE TEOPEMBI O IIpeeax.
HenpepbiBHOCTE GyHKIIHH.

[TonsiTne mpon3BOIHON (PyHKITUH.

OcHoBHBIE NTpaBuia 1uddhepeHIHPOBAHUSL.

Huddepenunan pyHKIUU.

OcHoBHBIE TeopeMbl AU PPEepEeHINATBHOIO UCUUCIICHUS.
IIpaBuio Jlonuras.

W oo N wNE

Bo3spacranue u yosiBaHue (GyHKIIUH.
10. XapaxrepHble TOUKM (QyHKUUN M XapaKTE€pHbIE JIMHUM UX TPApUKOB.
11. O6mast cxema uccaeaoBaHus PyHKIHH U TTOCTPOCHUS UX TPa(UKOB.



12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.

24,
25.

26.

27.
28.
29.

30.
31.

32.
33.
34.
35.
36.
37.
38.

39.

[TousiTust mepBOOOPa3HOI M HEOMIPEACTIEHHOTO HHTErpaa.

CaolicTBa HEONPEAEIEHHOIO UHTErpaa.

MeTo1bl MHTETPUPOBAHUSL.

[lonaTre onpeaeIeHHOro NHTErpaa.

CaolicTBa onpeieICHHOIO HHTErpaa.

OnpeneneHHbBIA HHTETpal Kak (QyHKIUS BepxHero npenena. @opmyna HeroToHa-
JleitOHuIa.

Metoapl BBIUKCIIEHU S ONIPEAEIICHHOIO MHTErpasa.

['eomeTpuyeckue MpuiIoKEHUs ONPEACIICHHOTO HHTErpasa.

Heco6cTBenHbIe HHTETPAbI.

[Tousitue yncnoBoro psaa. OCHOBHBIE CBOMCTBA PSIIOB.

[onsitne cxonumoctu psina. HeoOxonumblid prU3HaK CXOJIMMOCTH Psijia.

[Ipu3Hakyu cpaBHEHHUS AJI UCCIIEIOBAHUSA CXOAUMOCTH PSAAOB C MOJIOKUTEIbHBIMU
YJIeHAMHU.

JlocTaTouHble IPU3HAKU CXOAUMOCTH PSIOB C HEOTPUIATETFHBIMU YJICH aMHU.
AOCONIOTHAS U YCIIOBHAS CXOJUMOCTh 3HAKOIIEPEMEHHBIX PsioB. [Ipu3Hak cxoauMocTu
JleitOHMIIA U1 3HAKOUEPEIYIOLIErocs psfa.

CrenenHble psabl U UX cBoMcTBa. Teopema Abens. Pamnyc cxommMocTH CTEmEeHHOTO
psna.

Psanpr Teitnopa nu Maxknopena.

[Tonsitne QyHKUMH HECKOJIBKUX MEPEMEHHBIX, IIPE/IEN U HEPEPHIBHOCTD (DyHKIINH.
YacTHbIe TPOU3BOIHBIC TIEPBOTO TOPSIIKA M TTOHBIN quddepeHiinan GyHKunu
HECKOJIbKMX TTEPEMEHHBIX.

[TponsBoaHAas MO HAMIPABIEHUIO, TPAAUECHT (DyHKIIHH.

OKcTpeMyMbl (D)yHKIMH MHOTHX TIEPEMEHHBIX, HEOOXOMMOE U JOCTAaTOYHOE YCIOBHE
JKCTpEMyMa.

YcioBHBIN 3KcTpeMyM (DyHKIIMU IBYX MepeMeHHBIX. MeTon MHOxuTenei Jlarpamxka.
JBoiiHbie unTerpansl. CBeeHNE IBOMHOTO HHTETPaia K TOBTOPHOMY.
I'eomeTpuyeckass MHTEpHpeTays IBOMHOIO MHTETpaja.

OObikHOBeHHBIE MU epeHIinanbabie ypaBHeHUs. OCHOBHBIC TOHSATHSL
Juddepenninansabie ypaBHEHUS IEPBOTO MOPSIIKA C PA3ICSISIOMMMHUACS TTEPEMCHHBIMH.
Juddepenninansabie ypaBHEHUS BTOPOTO MOPS/IKA, JOMYCKAIOLIE TOHMKECHIE TOPSIKA.
OO0mee perieHUE OAHOPOIHOTO TUHEHHOTO Au(depeHIInaTIbHOTO ypaBHEHUSI BTOPOTO
MOPS/IKA C TOCTOSHHBIMH KOY(DUITHECHTAMU.

YacTHoe peleHre HEeoTHOPOAHOTO JIMHEHHOTO U (pdepeHInaTbHOTO YpaBHEHUS
BTOPOTO MOPS/IKA C TOCTOSHHBIMU KO3 (hpuIimeHTamu.

Pa3neu 3. Teopusi BeposiTHOCTE M 1 MATEMATHYECKAS CTATUCTHKA

(Temsl 11-14)

OcHOBHBIE TOHATUS TEOPUHU BeposTHOCTEN. CitydailHble COOBITUS M UX KIIaCcCH(UKAIKSL.

. BCI)OSITHOCTB COOBITHSL. Knaccuqecxoe, CTaTUCTUYCCKOC U TCOMCTPHUICCKOC

OIIPENEIICHUS.
JleticTBUS Hal COOBITHSIMHU.
Teopemsl CIOKEHHS U YMHOKEHUSI BEPOSTHOCTEM.

. 3aBUCHMEIC U HE3aBUCHMEIE COOBITHS. Y CIIOBHAS BCPOATHOCTE.



®dopmyia nosHoU BeposTHOCTU. Teopema baiieca.
[ToBTOpHBIC HE3aBUCUMBIE UcTibITaHUsL. Dopmyna bepaymiu. Teopema Ilyaccona.
JlokanpHast 1 uHTErpasibHas TeopemMbl MyaBpa-Jlamaca.

© o N

CrnyuaiiHas BeIMYMHA U €€ 3aKOH pacnpezaeneHus. J{uckpeTHbie U HenpephIBHBIC

CITy4ailHbIE BEIHMYUHBI.

10. OcHoOBHBIE 3aKOHBI pacHpeaeiieHUs CIIydallHBIX BEJTUYHH: paBHOMEpHOE, bepryiu,
[Tyaccona, 3KCIOHEHLIMAIbHOE, HOPMAJIBHOE.

11. HepaBencrBa MapkoBa u YeObl1ieBa.

12. ®yuxkius pacnpeneiaeHus ciydaitHoi BenrnunHsbl. [IIOTHOCTH pacnpenenenus
HEMpPEPHIBHOM CIydailHOM BeIMYUHBI. VX CBOWCTBA.

13. YwucioBbIe XapaKTePUCTUKNA CITyIaliHBIX BEJIMYHH: MATEMAaTHUICCKOE OKHUIaHUE,
JUCIIEPCHs], CPETHEE KBAAPATHUECKOE OTKIIOHEHHE, UX CBOMCTBA.

14. Mopga, Mmenuana, kBanTUJIM. HaduanbHbIe U IEHTPaIbHBIE MOMEHTHI CITy4alHbIX
BEJTUYMH.

15. OOume cBeneHust 0 BLIOOPOUYHOM METOJIE.

16. BapuanuoHHbIe psiibl U UX Tpaduueckoe n300pakeHue.

17. YwucnoBble XapaKTEpUCTUKA BBIOOPOYHOTO pacrpeaencHus. Mx cBoiicTaa.

18. Tlonste 06 oreHKe MmapaMeTpoB. XapaKTEPUCTUKU OIICHOK.

19. Meroabl HAXOXJACHHS OIICHOK: METOJ MOMEHTOB, METO/I MAKCHMAJIBHOTO
MPaBIONOA00MS, METO HAUMEHBIIMX KBAIPaTOB.

20. OreHka reHepaTbHOM IO, TEeHEPATTbHOM CpeIHEN U reHepalbHOM IMCIIEPCHHL.

21. Tloustue 00 MHTEPBAIBHOM OIICHKE MTapaMeTpoB. JloBepUTEIIbHAS BEPOSITHOCTD U
JIOBEpUTEIbHBIN HHTEpBaL. OOBEM BBIOOPKH.

22. TloHsTHE CTAaTHCTHYECKOW THIIOTE3bI U 00ITasi cxeMa ee IPOBEPKH.

23. IlpoBepka runoTes3 0 paBEHCTBE CPETHUX U AUCTIEPCUI IBYX COBOKYITH OCTEH.

24. TlpoBepka TUIIOTE3 O 3aKOHE pacIpeelICHUs BRIOOPKH.

25. Tlposepka rumore3 00 OHOPOTHOCTH BEIOOPOK.

4.4. MeTopgunyeckne marepuanbol

VYcnemHocTh YCBOCHHUA OUCHUIINIMHBI XapaKTCPpU3YCTCA KOJIMYECTBEHHO -Ka-4eCTBECHH O
OLICHKOM Ha OCHOBE MNPpUMCHCHU A CIICAYIOIMX OLICHOYHBIX CPCIACTB:

HIxana ouneHUBaHUs

JTan ocBoeHUA IMoka3aTesib Ol HUBAHUA Kpurepuii CpeactB (MeTOABI)
KOMIIeTe HIIUH OlLlcHUBAHUS Olle HUBAHUS
YK-1.2 OnuceiBaer  00wekT  Kak | CootHOCUT cuctembl u | KoHTponbHas pabota
CnocobHOCTh ANIEMEHT CHUCTEeMBI  Oolee | pa3nuyaeT ux B | YcTHOE
BCCTH KPUTHYECKUH | BRLICOKOTO YpOBHSL. 3aBHCHUMOCTHU OT YPOBH | coOeceloBaHue
ananm3 nHGOpManuu OnuceiBaeT HOJCHUCTEMBI | CIIOKHOCTH. 3agauu

CUCTEMBI BBICOKOTO YpoBHs, | Ha3biBaeT Bce cucTeMmsl,
B KOTOpbIE BKJIIOYEH OOBEKT. | B KOTOpbIE BCTPOEH
OnucbiBaeT 3MEPHKEHTHBIE | 00BEKT KakK
CBOMCTBA CHCTEM. HOJICUCTEMA.




Touno OIpeeIsaeT
MECTO 00BeKTa B
cHucTeME Oomee
BBICOKOTO YPOBHSI.
Xapakrepusyer
BIUSHHE OOBECKTA Ha
CHCTEMBI Oomee
BBICOKOTO YPOBHSI.

5. MeToauyeckue yKazaHusi 1Jis1 00y4al0MXcs M0 0CBOE HUIO INCUMILIMHBI (MOIYJIs)

OneHuBaHue OOy4JarOIMXCS B TMpOILIECCE IOITAITHOTO OCBOEHUS HMH KOMIIETEHLHH,
dopMHpyeMbIX JaHHOW AMCUMIUIMHON. K 3auéTy nomyckaroTcs CTyAEHTHI, BBIIOJHUBIIME BCE
TpeGoBaHMs ydeOHOM POrpaMMBbl, BHITIOJHUBIIME B YCTAHOBJICHHBIE CPOKU BCE BUJIBI 3a/IaHUH U
paboT, He NMEIOIIMM 33/I0JKEHHOCTEH 110 UTOraM TEKYILLEro KOHTPOJISI YCIIEBAEMOCTH.

IlogroToBka K 3aueTy MpeaycMaTpUBAaeT YCTHOE IOBTOPEHHE MPOIJAEHHOTo y4eOHOro
MaTeprajsa 10 JUCHUIUNIMHE (C  HMCHOJB30BAHMEM KOHCHIEKTOB, YYE€OHBIX TTOCOOHH,
JIONOJIHUTENBHOM JIUTEPaTyphl), @ TAKKE JONOJHUTEIBHOE KOHCIIEKTUPOBAaHUE 3TUX HCTOYHHUKOB
10 MIEPEYHIO BOIIPOCOB, BHIHOCUMBIX Ha 3a4eT.

3auer NOpPUHUMAET JIEKTOp. 3adeT NPOBOJUTCS B YCTHOH ¢opMe IO BompocaMm U
npoOJeMHOM 3a/1a4H.

3HaHMs, YMEHHUs, JACHCTBUS OOydJarolierocs Ha 3a4eTe OLICHUBAIOTCS KaK <«3auTeHO» MU
«HE3aUYTEHO.

OuneHuBaHue oﬁyqammerocﬂ Ha 3a4Y€TeE 10 JMCHUIIJIMHE

Onenka Kpurepun oneHkn Pesyabrarbl 00y4yeHust

COOTHOCUT CHCTEMBI M | Ha YPOBHC 3HAHHH: CHUCTCMA, CBOMCTBA CHUCTEM,

pas3iin4act ux B KHaCCH(bI/IKaI_[HH CHUCTEM, CUCTEMHBIN noaxon,
3aBUCUMOCTH OT YPOBHSA MNPUHOUIIBI CACTCMHOIO ITOAX01a
CJIOKHOCTH.

HasbisaeT Bce cucTempl, | Ha YPOBHE YMEHHUI: KDUTEPHANBLHO OLIEHUBATH

B KoTopele BCTpoen | MH(PoOpMaIIO

00BEKT KaK
«3a4TEHO» frozeHcTema.
Touno omnpeenseT
MECTO o0BeKTa B
CHCTEME boiee
BBICOKOTO YPOBHSI.
XapakrepusyeT
BIHUSHHE 00bEKTa Ha
CHCTEMEBI 0oJiee
BBICOKOTO YPOBHSI.
He cootHOCHT cHCTEMBI
CHE3ATTCHO U pa3ihdaeT UuX B

3aBUCHUMOCTU OT YPOBH:
CJIOKHOCTH.




He Ha3bIBacT BCE
CUCTEMBI, B KOTOpBIE
BCTpOEH OOBEKT Kak
IMOJICHCTEMA.

He touno ompenenser
MECTO oOBeKTa B
CHCTEME Ooiee
BBICOKOTO YPOBHSI.

He xapakrepusyet
BIMSHHE 00bEKTa Ha
CHCTEMEBI 0oJIee
BBICOKOTO YPOBHSI.

5.  MeTtoanyeckue yKazaHusi 1Jis1 00y4alOMMXCH M0 0CBOE HUIO IUCHMIIMHBI (MOILYJIs1)

Ilenp MeTOAMYECKUX PEKOMEHJAUMM - o0ecrneuyuTh CTYACHTY ONTUMAaJIbHYIO
OpraHM3aIMI0 TpOoIecca H3YUYEHUS TUCIUILIMHBI, a TAKKE BBIMOIHEHHS Pa3IHYHBIX (GopM
CaMOCTOSITENbHON PabOTHI.

CryneHTaM HEOOXOJMMO O3HAKOMHUTBCS: C COAepkKaHHeM paldouyell MporpaMMbI
JUCHUMIUIMHBI, C LEISIMU M 3aJadyaMd AUCHUIUIMHBI, €€ CBS3SMHU C JAPYTUMHU JTUCLHIJIMHAMHU
o0Opa3oBaTeNpbHOM MpOrpamMmbl, METOJUYECKUMU pa3pabOTKaMu MO JAaHHOW JAUCLUUIUIMHE,
UMEIONMMCSL Ha 0oOpa3oBaTeIbHOM IMOpTaje U caiiTe Kadeapbl, ¢ rpaguKoM KOHCYIbTAllUM
npenojaBarenei kadeapeol.

Pekomenoayuu no noo2omoeke K 1eKUUOHHBIM 3AHAMUAM (MEoPpemudeckKuili Kypc).

W3ydeHne NMUCHUILIMHBI TPeOyeT CHCTEMAaTHYeCKOTO U MOCIEI0BATeTbHOTO HAKOIIIICHUS
3HAHWH, CJIEI0BATENIbHO, POMYCKU OTACIBHBIX TEM HE MO3BOJSIOT TTTyOOKO OCBOUTH MPEIAMET.
MIMeHHO mO3TOMY KOHTpPOJb HaJ CHCTEMaTH4ecKoill pabOoTON CTYIEHTOB BCEr/la HaXOJUTCS B
[[EHTpe BHUMaHUs Kaeaphl.

Crynentam HeoOX0MMO:

- mepel KakKIOW JeKIued MpocMaTpuBaTh pabouyyl0 MpOrpaMMmy AUCIUIIIUHBI, YTO
MO3BOJIUT CHKOHOMHUTH BpEeMsi Ha 3alUChIBAHUE TEMbl JIEKIIMH, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEHYEMOU JIMTEPATYPHI;

- Ha OTHeNbHbIE JIEKIUU TPUHOCHUTH COOTBETCTBYIOILMM Marepuan Ha OyMasKHBIX
HOCHUTENSX, MPEACTABJICHHBbIN JIEKTOPOM Ha IMOpTaje€ WM MNPUCIAHHBIM Ha «3JIEKTPOHHBIN
MOYTOBbIM SIMK TpynmnbD» (Tabmuubl, rpaguku, cxemsl). JlaHHbIE Marepuan Oyxaer
OXapakTepu30BaH, MPOKOMMEHTHPOBAH, JOIOJIHEH HETOCPEICTBEHHO Ha JIEKIUH;

- Tepel odepeqHOW JeKuueld HeoOXOAWMO IPOCMOTPETh IO KOHCIEKTY MaTepHhal
npeapiayeit gekuuu. [Ipu 3aTpyaHEeHHsSX B BOCHPHUSTUM MaTepualia CleIyeT OOpaTUThCS K
OCHOBHBIM JIUTEPATYpHBIM UcTOYHUKaM. Eciau pa3oOparkcs B Marepuae omsTh HE yAaloch, TO
oOparutech K Jekropy (Mo TpaduKy €ro KOHCYJIbTAllMi) HJIM K TIPErmojaBaTei0 Ha
MPAKTUYECKUX 3aHATHSX.

Pexkomenoayuu no no020moske K npaKkmuueckum (CEMUuHapCKum) 3aHAmMuUAM.

CryzneHTam cleayer:

- MPUHOCUTH C cOOOM PEKOMEHI0BAHHYIO MPEMNOIaBATENEM JINTEPATypy K KOHKPETHOMY
3aHATHIO;

- JI0 OYEPEeJHOr0 MPAKTUYECKOTO 3aHSATHUS 10 PEKOMEHJIOBAHHBIM JIMTEPATYPHBIM
HWCTOYHUKAM TMpOpadoTaTh TEOPETHYECKUN MaTepuall, COOTBETCTBYIOIICH TEMbl 3aHITHS M
oTpaboTaTh 3aaHUs, OIPEICIEHHBIC I TOATOTOBKH K MPAKTHYECKOMY 3aHSTHIO;



- NpU MOATOTOBKE K MPAKTUYECKUM 3aHSTUSM CIEIyeT 00s3aTelbHO HCIIO0JIb30BaTh HE
TOJIBKO JICKIIMHU, Y4EOHYIO IUTEpaTypy, HO U HOPMATHBHO-IPABOBBIE aKThl U MaTEpPHAIIbI
MPaBONPUMEHUTEILHON MPAKTUKY;

- TEOPETUYECKUI MaTepual cieayeT COOTHOCUTh C MPaBOBBIMU HOPMAaMH, TaK Kak B HUX
MOTYT OBITh BHECEHBI W3MEHEHHS, JOMOJIHEHHS, KOTOphle HE BCErJa OTpPaKeHbI B YueOHOU
JUTEPATYPE;

- B Hayajle 3aHATHI 3aJaTh MPENoJaBaTeNll0 BOINPOCH MO MaTepuaiy, BbI3BAaBIIEMY
3aTpygHEHUS] B €ro IMOHMMAaHWM M OCBOCHMM TMPU PpEUIEHUM 3ajad, 3aJaHHBIX IS
CaMOCTOSITEIBHOTO pPEIICHUS;

- B XOJle¢ MPaKTMYECKOTO 3aHSATHs JaBaThb KOHKPETHBIE, YETKHE OTBETHI MO CYIIECTBY
BOIIPOCOB;

- Ha 3aHATUM JOBOJUTh KaKIYI0 33Jady JI0 OKOHYATEJIbHOTO pEIleHHUS,
JEMOHCTPUPOBATh IMOHMMaHUE MPOBEACHHBIX pAcyeTOB (AaHAIM30B, CUTYyalluil), B clydae
3aTpyAHEHUH 00pamaThesl K MPernoaaBaTeio.

Memoouueckue pexomenoayuu no no020moeKe 00K1aoa.

Onmnoit u3 gopM caMOCTOSATENTHHOM pabOThl CTYIEHTA SIBJSETCS MOATOTOBKA HAYYHOTO
JoKIazna, i OOCYXKIEHHsI €ro Ha IPAKTUUYECKOM (CEMHHApCKOM) 3aHSTUHM IO BCEM TEMaM
Kypca.

Llens HaydyHOTO MOKIAa/Aa - Pa3BUTHE y CTYAEHTOB HABBIKOB aHAJIHUTHYECKOH pabOTHI C
HAaydyHOM JMTEpaTypod, aHajau3a JMCKYCCHOHHBIX HAy4YHBIX TO3UIHUN, apryMeHTaluu
COOCTBEHHBIX B3MISII0B. [loAroToBka Hay4yHBIX JOKIAOB TakKe pa3BUBAET TBOPUYECKUI
MOTEHLINAI CTYJICHTOB.

Hay4yneiii noxmax roToBUTCS IOJX PYKOBOACTBOM IIPENOAABATEINsA, KOTOPBIA BEIET
MpaKTUYECKUEe (CEMUHAPCKUE) 3aHSTHSL.

PexoMeHnauinu cTyaeHTy:

- nepeA HavyagoM pabOThl MO HANMCAHUIO HAy4dHOrO JIOKIaJa COINlacoBaTh C
MpernojiaBaTeieM TeMy, CTPYKTYpYy, JUTEpaTypy, a Takke OOCYIUTh KIIOYEBBIE BOIPOCHI,
KOTOPBIE CJIEAYET PACKPHITH B IOKIAJIE;

- IPEJICTaBUTh J0KIA]] HAYyYHOMY PYKOBOAMTENIO B MUCbMEHHOU (opMe;

- BBICTYIIUTh Ha CEMUHAPCKOM 3aHATHU ¢ 10-MHHYTHOM Mpe3eHTanuel CBOero HayuHoro
JIOKJIaJia, OTBETUTH Ha BOIPOCHI CTYACHTOB TPYIIIHI.

TpeGoBanus:

- K oopmiieHHro HaydHoro nokmana: mpudr — Times New Roman, pasmep mpudra - 14,
MEXCTPOUYHBIM MHTEpBad - 1,5, pasmep moned - 2,5 cM, oTcTynm B Hayane aO3ama - 1,25 cw,
dopMaTHpOBaHNE MO IIMPHHE); JUCTHI JOKIaJa CKpEIIeHbl cKopocimBaTteneM. Ha TuTynsHOM
JUCTE YKa3bIBAaeTCsl HAaMMEHOBaHME y4eOHOro 3aBeICHHS, Ha3BaHUE KadeIpbl, HAMMEHOBAHUE
JTUCHUITUHBL, TeMa aokiana, DO crynenrta;

- K CTPYKTYpe [OKJajJa - OIJIaBJieHHWE, BBeJIeHHE (YKa3bIBaeTCsl aKTyaJbHOCTb, 1I€Nb U
3aJaun), OCHOBHAs 4acTh, BBIBOJIBI aBTOPA, CIIMCOK JIUTEPATyphl (He MeHee 5 mosunwuii). Oobem
COIJIaCOBBIBAETCS € IMpemnonaBareneil. B koHie paboThl CTaBUTCSA Jara €€ BBINOJHEHUS U
MOJINKCH CTYACHTA, BBIIIOJIHUBIIETO PaboTy.

Memoouueckue PeKomeHoauuu no 6bINOJIHCHUIO Pa3IUUHBIX dopm
CaAMOCHOAMETbHBIX 0OMAWHUX 3A0AHUTL.

CamocTrosaTenbHas paboTa CTYIEHTOB BKIIOYACT B ceOs BBHIOJTHEHUE PA3IUYHOTO pojaa
3a/laHuii, KOTOpbIE€ OPHEHTHPOBAHBI Ha OoJjiee TIYyOOKOE YCBOCHHE Marepuaia H3ydaeMoil
mucuuIIuHbl. [lo Kakmoi TemMe ydeOHOW IUCHMIIMHBI CTYIACHTAM IMpeajiaraeTcsl rmepeyeHb
3aJJaHUi T CAMOCTOSTEIBbHON PabOoTHI.

K BeImONHEHUIO 3aAaHUN ISl CAMOCTOATEIBHON padOTHl MPEIBSIBISIOTCS CICIYIOIIME
TpeOOBaHUs: 3aJaHMsl JIOJDKHBI  HCIIOJNHSTBCS CAMOCTOSTEIIBHO WM TPEACTABIATHCS B
YCTAaHOBJICHHBIM CpPOK, a TaKKE COOTBETCTBOBATh YCTAHOBIIGHHBIM TPEOOBAHUSIM IO
0hopMITCHHTO.



CTyneHTam cieayer:

- PYKOBOJCTBOBAThCS IpaMKOM CaMOCTOSATEIbHON paboThl, onpeaeneHHbIM PITJT;

- BBIIOJHATH BCE IUUIAHOBBIE 3a/laHUs], BBIJABAEMbIE IIpeloAaBaTeneM s
CaMOCTOSITEIBHOTO BBINIOJTHEHUS, W pa30upaTh Ha CEeMHMHAapaX M KOHCYJIbTAllMSX HESCHbIE
BOIIPOCHI;

- HCHOJB30BaTh NMPU MOJATOTOBKE METOJUYECKUE Pa3pabOTKU Kadeaphl MO HaKWCaHUIO
pedepaToB, 3cce, KOHTPOJIBHBIX padoT;

- TpU TOATOTOBKE K IPOMEXKYTOUHOMY KOHTPOJIIO MapajulelbHO MpopadaThiBaTh
COOTBETCTBYIOLIME TEOPETHUECKHE M MPAKTHYECKHE PA3eIIbl IUCIUTIINHBL, (MKCHPYS HESICHBIE
MOMEHTBI JJIs1 UX 00CYX/I€HUs Ha IJIAHOBOM KOHCYJIBTALUH.

Memoouueckue pekomeHoayuu no padome c 1umepamypoil.

Jlrobast dopma camocTosTENTbHOM padOTHI CTyAeHTa (MOJArOTOBKA K CEMHUHAPCKOMY
3aHATHUIO, HAIlMCaHHE 3CCe, KOHTPOJIbHOM paboThl, JOKIaJa M T.I.) HAYMHACTCA C M3y4eHUs
COOTBETCTBYIOIICH JINTEPATYphl KaKk B OMOTMOTEKE, TaK U JOMa.

K kaxmoil teme yueOHOW IUCHUIUIMHBI 10J00paHa OCHOBHAs W JOMOJIHUTENbHAS

JAUTEparTypa.
OcHoBHas nUTEepaTypa - 3TO yIeOHUKU U yIeOHBIE ITOCOOHSI.
JlononHuTenbHasl JMTEparypa - O9TO MOHOTpaduu, COOPHUKM HAaydyHBIX TpPYIOB,

KYpHAJIbHBIE U Ta3€THBIE CTaTbU, PA3IMUHbIE CIIPABOYHUKH, SHIIMKION NN, UHTEPHET PECYpPCHI.

Pexomeniauuu cTyneHry:

- BBIOpaHHYI0 MOHOTpadUIO WJIM CTaThIO 11€JIecCO00pa3HO BHUMATEIBHO TPOCMOTPETh. B
KHUTaX CIeIyeT 03HAKOMHUThCS C OINIABJICHHEM M Hay4yHO-CIPABOYHBIM alNapaToM, IPOUYUTATh
aHHOTaIMI0O W mpenucioBue. llemecooOpa3sHO ee MPOIUCTAaTh, PACCMOTPETh HWIUTIOCTPAIUU,
TaOMULIbI, AUArpaMMBbl, MPUJIOKEHUA. Takoe MOBEPXHOCTHOE O3HAKOMJICHHE MO3BOJUT Y3HATh,
KaK{e TJIaBbl CIelyeT YUTaTh BHUMATEIBHO, @ KAKHE IPOYUTATh ObICTPO;

- B KHUTE WJIU KypHAJIe, MPHHAIeKAIME CAMOMY CTYICHTY, KITFOUEBBIE MIO3UIIMHA MOKHO
BBIJICNIATE MapKepoM WM JieNaTh MOMETKH Ha mnoisx. IIpu pabore ¢ MHTepHET-UCTOYHUKOM
11eJ1ec000pa3HO TaKKe BBIIEIATh BAXKHYIO HH(POPMAIIHIO;

- €CJIM KHUTa WJIM KypHaJl HE SIBJISIFOTCSI COOCTBEHHOCTBIO CTYIEHTA, TO 11€JIeCO00pa3HO
3alKChIBaTh HOMEpPA CTPAHUII, KOTOpbIE MPUBJIEKTH BHUMaHue. [lo3xke cienyer BO3BpaTUTHCS K
HUM, TIIepeunTaTh WM Tepenucarb HYXHYI0 HHpopmanuoo. Duszndeckoe AelHCTBHE IO
3aMMChIBAaHUIO TTIOMOTAET TPOYHO 3AJIOKUTH TAHHYIO HHPOPMALIHIO B «OaHK ITAMSTH.

Beienstotest crnemyromme BUIbI 3aMlicel pu padoTe ¢ INTepaTypoil:

KoHcnekr - kpaTkas cxeMaTHuecKas 3aliCh OCHOBHOTO COAEP)KaHUs HAYyYHOH PabOTHI.
Llenpro sIBIIIETCS HE TEPENUCHIBAHME IPOM3BEACHUS, a BBISBICHHE €TI0 JIOTUKH, CHCTEMBI
JI0Ka3aTelbCTB, OCHOBHBIX BBIBOJOB. XOpPOIIMHA KOHCHEKT JIOJDKEH COYeTaTh IOJIHOTY
U3JI0KEHHS C KPATKOCTBIO.

[lurata - TOYHOE BOCIPOM3BEACHUE TEKCTA. 3aKIOYaeTCs B KaBBbIUKU. TOYHO
YKa3bIBA€TCsl CTPAHMUIA UCTOYHUKA.

TCSI/ICBI - KOHIICHTpI/IpOBaHHOG HN3JI0KEHHUEC OCHOBHBIX HOJIO)KGHI/If/'I HpOLII/ITaHHOFO
MaTtepuana.

AHHOTaIUs - OYEHb KPATKOE U3II0KEHUE CO/IePKaHUs IPOYUTAHHON PabOTHI.

Pestome - Hanbosee oOme BEIBOABI U TOJOXKEHHS PadOTHI, €€ KOHIIETITYaIbHbIE UTOTH.
3anucu B TOM WM UHOM GopMe HE TOIBKO CIOCOOCTBYIOT MIOHMMAHUIO U YCBOSHUIO U3y4aeMOT0
MaTepuaina, HO U TIOMOTal0T BhIPa0aThIBaTh HABBIKM SICHOTO M3JIOKEHUS B MUCBMEHHOUN (opme
T€X WJIM UHBIX TEOPETUUECKUX BOIIPOCOB.

BOI’lpOCbl OJ151 CAMOCMOSIMENIbHOU NOO20NMOBKU K CEMUHAPCKUM 3AHAMUAM

Pa3nea 1. JIuneiinas aaredpa c 3jeMeHTaAMHU aHAJIMTHYECKOW reoMe TPHH

Tema 1. MaTpuiisl 1 onpenenuTeny.
OcHOBHBIE CBEJIEHUS O MaTpULIAX.



CBoiicTBa ONpeAeIuTeNEH.

Tema 2. Crucrembl IMHEWHBIX YpPaBHEHUH.
OCHOBHBIE TOHSATHUS U ONIPE/IETICHHUSL.
Cucrema n TMHEHHBIX YPaBHEHUI C N IIEPEMEHHBIMH.

Tema 3. Bekropa Ha MIOCKOCTH U B IPOCTPAHCTBE.
[ToHsTHS IT - MEPHOTO BEKTOPA U BEKTOPHOTO MPOCTPAHCTBA.
Cob6cTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYCHU S JINHEHHOTO OmepaTopa.

Tema 4. DaeMeHTHI aHATUTUYECKOM T€OMETPHUH.
CucreMbl KOOpAUHAT.
[TnockocTh ¥ TpsiMasi B MPOCTPAHCTBE.

Paznes 2. MareMaTuue CKuii aHAJIN3

Tema 5. OyHKUY OJHON NTEPEMEHHOM.
[Tonstue dyHKIINN.
HenpepriBHOCTH (pyHKIIMH.

Tema 6. [{udepeniinanbaoe ucuncieHue.
[onsTHE TPOU3BOIHON PYHKUIHH.
OOmas cxema uccienoBanus QyHKIIUNA U MMOCTPOCHUS UX TPadUKOB.

Tema 7. UnTerpanibHOE UCUUCIICHUE.
[ousATHS 1epBOOOPA3HON U HEONIPEACICHHOTO HHTErpaja.
[loHsiTHE OnpeneneHHoro nHTerpaa.

Tema 8. Psanpl.
[TonsTre uncaoBoro psaa.
Psnpr Maknopena u Teitnopa.

Tema 9. DyHKIMYN HECKOJIBKMX IIEPEMEHHBIX.
IonsATHS QyHKINK HECKOIBKUX MEPEMEHHBIX.
I'eomerpuyeckas nHTEpIpeTanys JBOMHOIO HHTErpaa.

Tema 10. Iuddepenunanbabie ypaBHEHUS.

OOmee u yacTHbBIE peUleHUsS OOBIKHOBEHHBIX JAU(PPEpPEHIHANBHBIX YpaBHEHHM.

Huddepennnansapie ypaBHEHUS BTOPOTO MOPSIKA C TOCTOSHHBIME Kod(hpuiineHTamu.

Pa3nea 3. Teopusi BeposiTHOCTE M MaTeMAaTHYeCKasA CTATUCTHKA

Tema 11. CiyyaitHbie cOOBITHS.
OcHOBHBIE TOHATHUS TEOPUH BEPOATHOCTEH.

TeOpeTI/IKO-MHO)KeCTB CHHasl TPAaKTOBKa OCHOBHBIX MOHATHHA M  aKCHOMaTHYECKOE

MIOCTPOEHUE TEOPUHU BEPOSTHOCTEH.

Tema 12. CiiyqaiiHble BETUYUHBI.
JIuCKpeTHBIE U HENIPEPBIBHBIC CIIy4aliHbIC BEIUYUHBI
Hepasencrsa MapkoBa u YeObl1eBa.

Tema 13. OcHOBBI MAaTEMATHYECKON CTATUCTUKHU.



3a1ayu 1 OCHOBHBIE MOHATHUS CTATUCTUKU.
YucaoBbie XapaKTEPUCTUKUA BRIOOPOUYHOTO pacipe/ieeHus.

Tema 14. [IpoBepka CTaTUCTUYECKUX THITOTES.
[IpyHLIUI IPAKTUYECKON YBEPEHHOCTH.
IIpoBepka runote3 06 0OJHOPOIHOCTU BHIOOPOK.

6. YueOHas1 1uTepaTypa u pecypchbl HH( OPMAIHOHHO-TeJIe KOMMYHUKALIMOHHON CeTH
"UuTepHeT", BKIKOYAS NepPevYeHb Y4eOHO-MeTOANY€ECKOro odecneye Husl JJIst
CaMoOCTOSITE/IbHOM padoThbl 00y4YaronmMXcs 10 JMCHUIIMHE (MOLYJIIO)

6.1 OcHoBHas nuTepartypa

1.  Beicmas mMaTemaTHKa Il SKOHOMHYECKOTO OakayiaBpuaTa: Y4eOHUK W mpakTukyMm / [lon
pen. mpod. H.IIL Kpemepa. — 4-e uzn. — M.: "IOpaiit", 2016. — 909 c.

2. H.III. Kpemep Teopusi BeposiTHOCTEH M MaTeMaTH4ecKas CTAaTHCTHKA. YUYEOHHK |
MPaKTUKyM JIJIsl akaJieMuueckoro OakanaBpuara. — 4-e uzm. — M.: "IOpaiit", 2016. — 514 c.

3. A. M. IlonoB, B. H. CoTHHKOB DKOHOMHMKO-MAaTEMaTHYCCKHE MCTOALI U MOJCIIH.
Yuebnuk. — 3-¢ u3n. — M.: "IOpaiit", 2015. — 346 c.

6.2 [lononHuTenbHasa nutepatypa

1.  Maremaruka Jjisi 5SKOHOMUCTOB OT apy(METUKU JI0 SKOHOMETpUKH: Oa3oBbIi Kypc / [Tox
pen. mpod. H.III. Kpemepa. — 4-e uzs., nepepad. u gomn. — M.: "FOpaiit", 2016. — 724 c.
2.  HccnenoBanue omepanuii B dKOHOMUKe: YueOHoe mocobue st By30B / [log pen. mpod.

H.IIL. Kpemepa. — 3-¢ u3n., mepepad. u mom. — M.: "FOpaiit”, 2013. — 438 c.

6.3 HopmaTtuBHbIe NpaBoBble OOKYMEHTbI

1. '"Tpynosoii kogekc poccuiickoit penepanuu” (TK P®) Ot 30.12.2001 Ne 197-D3

2. ®enepanbHBIN TOCYIApCTBEHHBIN 00Opa30oBaTeIbHBIN CTaHIAPT BBICIIETO 0Opa30BaHHS IO
cnequansHoctd  38.05.02 TamoxeHHoe €50 (YpOBEHb CIELMAIUTETA). YTBEPKIEH
npuka3oM MuHuCTepcTBa oOpa3zoBaHus U Hayku Poccuiickoit denepanun ot «17» aBrycra
2015 r. Ne 850 (zapeructpupoBan 9.09.2015 r. Ne 38864).

3. Ilpukaz  MwuHwucTepcTBa  00pa3oBaHUs U Hayku  poccurickon — Denepanuun
(MUHOBPHAYKH) «O6 yrBepxkaenun llopsiaka oOpraHu3alid M OCYIIECTBIICHHS
00pa3oBaTeNbHON JESATEIPHOCTH IO 00pa30BaTeNbHBIM MTPOTrpaMMaM BBICILIETO 00pa30BaHUs
— mporpamm OakajlaBpuara, MporpaMM CHELHHaUuTeTa, MPOrpaMM MarucTparypbsl» oT «19»
nexadpst 2013r. Ne 1367 (3apeructpupoBan 24.02.2014 1. Ne 31402).

4. Tlonmoxxenme 00 opranuzamuu u ocymectBieann B PAHXul'C obOpa3zoBarenbsHO
JEATEIFHOCTH T10 TMporpaMMaM BBICIIETO 00pa3oBaHHMs — MporpamMmaM OakajaBpHara,
mporpaMmaM  CIeIMAIIUTETa, MporpaMMaM MarucTparypbl. YTBepxkaeHo [Ipukazom
PAHXuI'C ot «14» mas 2014 r. Ne 02-129.

5. TlonoxkeHue o TEKyIleM KOHTPOJE YCIIEBAEMOCTU U MPOMEXYTOYHOM aTTECTallU CTYIACHTOB
B (enepaJbHOM TOCYIapCTBEHHOM OOJDKETHOM OOpa30BAaTEIbHOM YUPEXIEHUU BBICILETO
npodeccuoHadbHOrOo obOpazoBaHus «Poccuiickas axkajgeMHusi HapOJHOIO XO3fiicTBa U
rocynapcTBeHHoOU cimyx0bl nipu Ilpesunente Poccuiickoit denepanum» (¢ U3M. U J01. OT 7
uroHs 2013r.). YTBepxkaeHo [Ipukazom PAHXul'C ot «7» utonst 2013 1. Ne 01-2694.



6.4 UHTepHeT-pecypcCbl, CNpaBoOYHbleé CUCTEMbI

1.  http/www.gov.ru — cepep opraHoB rocyaapcTBeHHoOU BiacTu Poccuiickoit denepanuu
http:Mww.MuHOOpHAYKH. P — OodULIHaTbHBINA caliT MUHHCTEpCTBA 00pa30Ba-HUS U HAYKU
Poccuiickoit depepanuu

http/Awww. nsu.ru/mmf/tvims/chernova/tv/lec

http//www. nsu.ru/mmf/tvims/chernova/tv/tv_nsu07.pdf

http/Awww.statsoft.ru

http//www:.statistica.ru
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Ilo1HOTEKCTOBBIE 0a3bl JAHHbIX

Hayunas snexrponnas oubnuoreka eLIBRARY.RY.

DnexrponHas 6ubimmoreka cuctema IPRBOORS.

DnekTpoHHas OMOIHOTEKa 00pa30BaTENbHBIX U MPOCBETUTEIbCKUX M3manuit «1Q Libraryy.
DnekTpoHHO-0nbmuoTeunas cuctema BOOK.ru.

DIeKTPOHHO-O0MOIMOTeUHas cucTemMa Znanium.com usaaresibeta «MMHDPA-M».
DJIEKTPOHHO-0MOIMOTeUHAas cucTeMa u3aarenbeTBa «tOpaiTy.
DNeKTpoHHO-0nbMMoTeuHas cuctema uznarenscTea «JIAHDby.

NoukrwbdE

7. MarepuajbHO-TeXHHYeCKas 0a3a, HH() OPMaLIIOHHbIE TEXHOJIOTHH, IPOrPAMMHOE
o0ecrieyeHne U MH(Gp OpMaLIMOHHBbIE CIIPABOYHbIE CUCTEMBbI

1. Croenuanu3upoBaHHbIE 3albl Ui TPOBEACHUS JIEKIUHA W ayIUTOPUU ISl TPOBENCHUS
CEMHHAPCKHUX M MPAKTUYECKUX 3aHATHH C MCIIOJIh30BaHUEM MYJIBTUMEAUIHOTO 000PYIOBAHUS U
BO3MOYKHOCTBIO IPSMOTO BBIXOJa B ceTh VIHTepHeT.

2. CneuunanusupoBaHHas MeOeldb M OPICPEIACTBA: AyIUTOPUU U KOMIIBIOTEPHBIE KIIacchl,
000pyIOBaHHBIE IIOCAJOYHBIMA MECTaMHU.

3. Texuuueckue cpencrBa oOyueHus:: IlepcoHanbHble KOMIBIOTEPBI; KOMIIBIOTEPHbBIE
IPOEKTOPHI; 3BYKOBBIE TUHAMHKH, IPOTPAMMHBIC CpEICTBA, OOECIEUHBAIONME ITPOCMOTP
Bueo(aiiioB B popmarax AVI, MPEG-4, DivX, RMVB, WMV.

4. JlunensuoHHsie siekrpoHHbie pecypebl: Windows, Microsoft Office (Excel, InfoPath,
PowerPoint, Publisher, Word).

5. MndopmarimoHHbIe ClIpaBOYHBIE U MTOUCKOBBIE cucTeMbl «KoHcynpTanT [lmocy, «I"apant.



