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1. HEJIM OCBOEHUSA JUCHUITIJINHBI

Heab: N3yunte HEOOXOAMMBIA MaTEMaTHYECKUM ammapaT ¢ pPa3BUTh HAaBBIKM €T0
HUCITIOJIB30BAHUS HpI/I aHaJIn3¢C U peH_IeHI/II/I OKOHOMHWYCCKHUX 3a/1a4.

2. MECTO JJUCHOUILJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOT'PAMMBbI

Jucrurmnaa b1.0 Beicmmas MaTreMaTHKa OTHOCHTCS K 00s13aTeILHOM YacTH biroka
1.

3. IVNTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 11O JUCLHUIIJIMHE

Koa u HamMeHOBaHHUe Koa n
KOMIIETEHIIMU BHIMYCKHUKA | HAaHMEHOBaHMe
HHIHKATOPA IInanupyemble pe3yJabTaThbl 00y4eHHs 10 JUCLMILIUHE
JAOCTHKEHUS
KOMITEeTeHLIUH
YK-1 - Cnocoben YK-1.1 - 3HaTh: OCHOBHBIE MOHATHS U HHCTPYMEHTHl JMHEHHOMN
OCYILECTBIIATH TIOUCK, OcymecTBisieT anreOpbl © MAaTEMaTHYECKOTO aHAIN3a, HEOOXOAMMBIE IS
KPUTUYECKUH aHAIN3 U MTOUCK peleHus SKOHOMUYECKHX 3a/au.
cuHTe3 nH(popManumy, He00X0 MO .
. YMeTh: BOCTIPOU3BOANTE B OOBACHATH yueOHBINH MaTepHal
NPUMEHSTh CHCTEMHBIH nHpOpMaLUH, J .
c TpeOyeMoil CTENeHbI0 HAYYHOW TOYHOCTH WU TMOJIHOTHI
MOJXOJ ATl PeLeHUs OIUpAsCh HA
(onpenenenusi, TeopeMbl, (OPMYIIbI, METOIbI PELICHUS
MOCTaBJICHHBIX 337124 pe3yabTaThl .
AHAII3A 3aja4); peliaTh TUIOBBIC 3a4a4H 10 JMHEHHOH anredpe u
. MaTeMaTHYECKOMY  aHalu3y,  HeoOXoaumble IS
MOCTaBJICHHON 5
- HCCIICIOBAaHNSl SKOHOMHKO-MAaTEMAaTHUECKUX MOJEJICH;

NPUMEHATh MaTeMaTUYeCKHe METOJbl /Ul  aHallu3a,
MOJICJINPOBAHHUSI, TEOPETUIECKOTO U IKCIIEPUMEHTATLHOTO
WCCIIE/IOBAaHNSl TIPH PEUICHUH HSKOHOMHYECKHX 3ajau;
MPOaHAJIM3UPOBATh PE3yIbTAThl PacyeToB U 0OOCHOBATH
MONyYeHHBIE  BBIBOJBI;  ONpEACSITh  HEOOXOAMMBIN
NepeueHb  JIaHHBIX, HEOOXOOMMBIX JUISl  PEIICHHS
npodeccroHaNBHBIX 3a1a4; BHIOMPATh METO/IbI aHAIH3A U
00pabOTKM  JaHHBIX, BHIOMPATh  WHQPOPMAIMOHHBIE
WCTOYHHKH JTAaHHBIX..

Brnagets: MeromamMu  MOCTPOECHHS  MaTeMaTHYECKHX
MoOjieTiell SKOHOMHUYECKHUX CUTyalluid C JabHEHIINM WX
pelIeHreM  aHAMTUYEeCKH WM C  NPUMEHEHHEM
BBIYUCIIUTEIILHON TEXHUKH W TOCICAYIOMUM aHAIH30M,
AMEIOIIMM TIeNTbI0 TIPHHSITHE ONTUMAaJIBHOTO PEUICHUS;
HaBbIKaMu cOopa W 0OpaOOTKM JaHHBIX, HABBIKAMHU
MIPUMEHEHHUST METO/IOB aHaJH3a M 00pabOTKH TaHHBIX..




4. CTPYKTYPA U COAEP KAHUME JUCHUIIJIMHbBI*

O0BeM TUCHUILINHBI

Homep u (akameMuvecKmne 4achbl)
HaHMeHOBaHHUe
TeM m/iim Coaepaxanne TMCHUTIHHBI KonTaKTHas
pa3aesioB/TemMm pabora
3JIT | 113 JIP CcPO
[IpsiMoyrosipHBIE ~ KOOPAMHATHI ~ HAa  IJIOCKOCTH.
PaccrosHue Mexnay nOByMs TOUYKaMH. YpaBHEHUE
Tema 1. Paccrosinue | TMHUM Ha INIOCKOCTH. IIpsmast IMHUSA Ha IIIOCKOCTH:
MEXy TOYKAMH. oOlee ypaBHEHHE NpPSIMOHN, ypaBHEHUE MPSIMON ¢
YpaBHeHHUe mpsiMoii | YTTIOBBIM KO3 QUITHEHTOM, TIPU3HAKU 6 4 8
HA [IOCKOCTH. NapaJyIeIbHOCTH U TMEPIEHAUKYISIPHOCTH IPSIMBIX.
YpaBHEHHE TPAMON, NPOXOIAIIEH uepe3 MAaHHYIO
TOYKY C 3aJaHHBIM YTJIOBBIM KO3(QQHIHUEHTOM,
ypaBHEHHE NPSIMOM, TPOXOASIIEH Yepe3 ABE TOUKHU.
JeictBus ¢ BEKTOpaMH B TEOMETPHUYECKOM U
Tewma 2. OcHOBBI o
. KOOpIMHATHOH (opMe, IJIUHA BEKTOpa, CKaIIpHOE
BEKTOpPHOH NPOM3BE/ICHHE BEKTOPOB. Y CIIOBHS KOUTHHEAPHOCTH H | © 4 8
JIreOpE. OPTOTOHAILHOCTH BEKTOPOB. [[prMeHeHHE BEKTOPOB B
SKOHOMHUKE.
OOmiee ypaBHEHHE TIUIOCKOCTH B TIPOCTPaHCTBE.
Tema 3. YpaBHeHusi | YpaBHEHHE IUIOCKOCTH, IPOXOISINEH 4Yepe3 NaHHYIO
IUIOCKOCTH U TOYKY MEPHEHAMKYJISIPHO 3aJaHHOMY  BEKTODY.
TIPSIMOi B VYpaBHeHus npsMoit B mpocTpaHcTBe: Kanonuueckue, 8 4 8
NPOCTPAHCTBE. napaMeTpuyecKre, BEKTOpHOe, oolIiee. HpI/ISHaKVI/I
NapajieIbHOCTH U IEPIEHANKYJIIPHOCTHU IIJIOCKOCTEH,
IPSIMBIX, IPSIMOM U IIJIOCKOCTH.
Martpuiisl 1 onepauuu HaJg HUMA. OnpeaeTuTeNny U ux
Tema 4. OSHOBH cBolicTBa. Omnpenenurenas N-ro nopsaka. MUHOPBEL U
MaTp4HOH anreGpanveckue fomonHenns. OOpatHas Matphma. | O 8 10
anreOpsl. MartpuuHsle ypaBHeHMsl. Panr Mmatpuiel. Berancienue
paHra MaTpHIIbl ¢ IOMOLIBIO ITpoLenypsl I'aycca.
OcHOBHBIE TIOHATUS W ompejaeneHus. Pemenue
Tema 5. CrcTeMbl JTMHEHHON CUCTEMBI C TOMOIIHIO 00PaTHON MaTPHUIIBI H
. mo ¢Qopmynam Kpamepa. Teopema Kponekepa-
JIMHCHHBIX Kanennu. Metop I'aycca. JluneliHas 3aBUCUMOCTH U
anre6panqvec1cnx HE3aBHCHMOCTb BEKTOPOB, DPAa3JIOKEHHE BEKTOpa II0 8 8 10
YPaBHCHUH 1 Oasucy. ['paguueckuii MeTOJ pelIieHUs] ypaBHEHUN U
HEPABCHCTB. HEpaBEHCTB C JBYMsI TlepeMeHHbIMHU. [ 'padudeckuit
METOJ peleHus 3aauu JMHEHHOTO
MIPOrpaMMHUPOBAHUS C SKOHOMHUYECKHM COJIEpP’KaHUEM.
MHOXECTBO BEIIECTBEHHBIX 4MCEN. [IpomexyTku u
OKPECTHOCTH. [lonsTHe GbyHKIUH. Knace
AIIEMEHTAPHBIX (hyHKIHA. [Ipenen
MOCJIEOBAaTEIbHOCTY M ero cBoucrBa. [lpenen
(GYHKIIMM ¥ ero cBoicTBa. BwIuncieHnE TpeieNos,
Tewma 6. Beenenue B N N
N packpbITHE HeonpeenéHHocTell. beckoHeuHo Maible u
aHaJIs bynKuit _ | Geckoneuno Gombmme (yHKIMM M HX CBOHCTBA. 2 4 1
OAHOM IIEPEMCHHON | JypypaneHTHble OECKOHEYHO Maible. IlepBblid U
BTOpPOM 3ameuaTenbHble Mpenensl. HempepeIBHOCTH
¢byHkuMM B TOouke M Ha wuHTepBaie. CBoiicTBa
GyHKIIU, HEMTPEePHIBHBIX HA OTPE3Ke: CYIECTBOBAHNE
HanOOJIBIIETO u HaMEHBIIETr0 3HaYECHUH,
CYILLIECTBOBAHUE TPOMEKYTOUHBIX 3HAYECHHH.
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OpnocToponHue mnpexaensl. Kiaccudukaiys Todek
pa3phbiBa.

Tema 7.
HuddepennnansHo
€ MCUNCIICHNE
(hyHKIIME OTHOM
MIEPEMEHHOM.

OmnpeneneHue nOpou3BogHOU. ['eomeTpuueckuit u
9KOHOMHUYECKHI CMBICTT MPOU3BOTHOM.
Huddepennman ¢ynkuun. [IpaBuna BelUKCIECHUS
npou3BoAHbIX. Tabnuima npou3BoaHbIX. [Ipon3BogHas
CII0KHOM (GhyHKIHH. Jlorapupmuaeckoe
nuddepeHnIupoBaHue. IIpousBogHbIC u
g depeHInaNbl BBICIIUX MOPSIIKOB. MOHOTOHHOCTh
¢yakmum.  OxctpemyMm  QyHKknmud. HampaBnenwe
BBIYKJIOCTH M TOYKH Teperuda. ACHMIITOTEHI.
HccnenoBanne (yHKIMM M TMOCTPOCHUE TPadUKOB.
PackpeiTie  HeompemeneHHOCTEW MO  MpaBUILY
Jlonurans.

Tewma 8. OyHKIIIH
HECKOJIBKHUX
MIEPEMEHHBIX.

IIpenen u HenpepsIBHOCTh (DYHKIMH HECKOJIBKUX
MIEPEMEHHBIX. YactHele MIPOU3BO/IHBIE.
Huddepenunpyemocts GbyHKIIH B TOYKE.
IIponsBogHast cioxHoW ¢yHkunuu. IIpomsBogHas mo
HaIpaBJIeHUIO M TpagueHT. YacTHble MpPOU3BOAHBIE
BBICHINX TIOPSAOKOB. Fpa)Z[I/IeHT U JIMHUKW YPOBHA.
[IpousBoaHass 1O  HampaBICHUIO. DKCTPEMYMBbI
GyHKIMI HECKONbKMX TMepeMeHHBIX. Haxoxnaenue
HanOOJBIIETO W HAWMEHBLIETO 3HAueHHsl (YHKIUU
JBYX IIEPEMEHHBIX B 3aMKHYTOH 001aCTH.

Tema 9.
Heonpenenenuslii u
ONpeIeTICHHBIN
MHTETPAJIBL.

[lepBooOpa3Hasi W  HEONpPENEICHHBIA  WHTETpall.
OcCHOBHBIE CBOWMCTBA HEOMPEIEICHHOIO0 HHTErpana.
Tabnuiia OCHOBHBIX MHTETpajioB. HemocpenctBeHHoe
UHTErpupoBaHue. MeTonq NOACTAaHOBKU. Meton
UHTETPUPOBAHMS ~ O  YaCTAM. Onpenenexue
OTpeeIeHHOT O WHTeTpaja. WnTerpupyemMocThb
¢yakmum.  CBOICTBa  OMpPENENEHHOTO WHTErpaia.
®opmyna Heiorona-Jleiioanma. uTerpupoBanue mo
JacTAM B  OIpENEJIeHHOM HHTerpajie. 3ameHa
MepEeMEeHHOM B OTpe/IeTICHHOM UHTEerpaje.
'eomerpruyeckne  NPWIOXKEHUS  ONPENEIEHHOTO
HHTErpaIa.
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Tema 10.
Cry4aiinbie
COOBITHS.

Knaccudueckoe M CTaTUCTUYECKOE  OIpEAEIeHUE
BEPOATHOCTU. AKCHOMAaTHKa TEOPHH BEPOATHOCTEH.
OcHoBHBIE ~ (QOpMyNBl  KOMOMHATOpUKH.  Buapl
coObITHA. AnreOpa coObiThii. TeopeMsl CIOXEHHS W
YMHOKEHHSI BEPOSATHOCTEH. Y CIOBHBIE BEPOSITHOCTH.
®dopmyrna noaHOW BeposTHOCTH U (dopmyna batieca.
Cxema u ¢opmyna bepuymmn. JlokampHas W
UHTErpajbHas TeopeMsl Jlaraca.

Tema 11.
Crnyuaiinble
BenuunHbl U 3bY.

HuckpeTrHbie ClIyvyaiiHble BEJIMYMHBI, 3aKOH
pacnpeneneHus. Matematuueckoe oxuganue JCB,
ero BeuucieHue W cmoiictBa. Jucmepcus [ICB, eé
BBIYMCIICHHE M CBoiicTBa. Hekoropble  3aKOHBI
pacnpenenenus JACB: Ounomuanbubii. HenpepriBHbIC
Cly4yaliHble BEJIMYMHBI, (YHKOUS ¥ IUIOTHOCTH
pactpenencuus HCB. Beraucnenne MaTeMaTHIECKOTO
oxunanus u gucnepcun  HCB. PaBnHomepHoe,
HOpPMaJIbHOE U MOKA3aTeJIbHOE pacHpe/ieICHUs.
Cuctempl croydadHBIX BenwunH. DOyHKIIHOHATHHAS
3aBUCUMOCTh U Koppensuusi. [lonstue o nuHenHHON
perpeccun, KOppeIsSIMOHHOM MOMEHTE (KOBapHAaIlHH)
1 K03 UIHEHTE KOPPEIISIIIUU.




Bribopounsii mMeton. Bumbr omenok. Ilomuronm u
rucrorpamma. BeruucieHne BBIOOPOYHOTO CpelHEro,
BeIOOpouHoit gucnepcun u  CKO, HecMemEHHOM
BeIOOpouHoit  gucnepcmu u CKO.  DieMeHTHI 2 4 1
KOPPEJSILIMOHHOTO M PErPECCHOHHOTO  aHaJIM3a.
HPOBCPKH TUIOTE3. | JlopepuTenbHas BEPOSTHOCTh M JIOBEPHUTEIBHBIM
nHTepBai. CtaTrucTHdecKast IpOBepKa CTATUCTHIECKUX
runotes. Kpurepuii cormacusi.

Tema 12. OcHOBBI
MaTeMaTHYECKON
CTATUCTHUKU U

KoHTpoJnb: 72

Bcero no aucuumjinHe: 58 70 0 52

*3JIT — 3aHTHS JCKIIUOHHOTO TUTA, [13 — BCE BHUIIBI 3aHATUH CEMHUHAPCKOTO THIIA, KPOME J1a00paTOPHBIX
pabort, JIP — maboparopusie padboTs, CPO — camocTosiTenpHast paboTa oOydaromerocs

5. YYEBHO-METO/INYECKOE 1 UTHOOPMAILIMOHHOE
OBECIIEYEHME JJUCIUITJINHBI

5.1 Pexomenayemasi Jiureparypa

Bubauorpaduueckoe onucanue u3aHus (aBTop, 3arjaBue, BU/, MECTO

JJ1eKTPOHHBbIE pecypchl
U roj u31aHus, KoJI. CTP.) P pecyp

Kpacc, M. C. MaremaTuka B 5koHOMUKe. ba3oBblil Kypc : yueOHUK
st 6akanaspos / M. C. Kpacc. — 2-¢ usg., ucmp. u gon. — Mocksa ;https://u_rait.ru/viewer/matema e
M3narensctBo FOpaiit, 2019. — 470 c. ekonomike-bazovyy-kurs-426158

Briciiast MaTeMaTHKa AJ11 )KOHOMUCTOB: Y4EOHUK ISl CTY/ICHTOB
BY30B, 00yYarOMIMXCs 0 SKOHOMUYECKUM creransHoctsm / H. 1.

Kpemep [ ap.] ; mox pex. mpod. H.IIL. Kpemepa. - 3-¢ u3x. - M. : https://znanium.com/read?id=341261
TOHUTU-TAHA, 2017. - 479 c.

Kpemep, H. ILI. Teopust BEpOSITHOCTEN N MaTeMaTHYECKas
ctatucTuka B 2 4. YacTs 1. Teopust BeposiTHOCTEH : yUeOHUK U

MpaKTUKYM JyTsi Gakanaspuara u crienuanutera / H. I11. Kpemep. —  https://urait.ru/viewer/teoriy ... 1-
4-e u3z., nepepad. u gom. — Mocksa : MznarensctBo FOpaiit, 2018. teoriya-veroyatnostey-421232
— 264 c.

Kpewmep, H. I1I. Teopus BeposTHOCTENH N MaTeMAaTHUYECKas
cratucTHka B 2 4. YacTh 2. MaTemaTtuueckas CTaTUCTHKA : YUeOHUK U

npakTHKyM s Gakanaspuata u cienuanurera / H. 111 Kpemep. —  https://urait.ru/viewer/teoriy ...
4-e uzn., mepepad. u gomn. — Mocksa : M3parensctBo FOpaiit, 2018. maticheskaya-statistika-421233
— 254 c.

[[Iumaues, B. C. Bricirast matematuka : yaueOnuk / B.C. [llunavye. —

Mocksa : UHOPA-M, 2021. — 479 c. https://znanium.com/read?id=364208

OO0t Kype BbICIIEH MAaTEMATUKU JIJIs SKOHOMHUCTOB : YUEOHHK / IO

o6, pex. B.M. EpmaxoBa. — Mocksa : UHOPA-M, 2010. — 656 ¢. Dttps://znanium.com/read?id=124945



https://urait.ru/viewer/matematika-v-ekonomike-bazovyy-kurs-426158
https://urait.ru/viewer/matematika-v-ekonomike-bazovyy-kurs-426158
https://znanium.com/read?id=341261
https://urait.ru/viewer/teoriya-veroyatnostey-i-matematicheskaya-statistika-v-2-ch-chast-1-teoriya-veroyatnostey-421232
https://urait.ru/viewer/teoriya-veroyatnostey-i-matematicheskaya-statistika-v-2-ch-chast-1-teoriya-veroyatnostey-421232
https://urait.ru/viewer/teoriya-veroyatnostey-i-matematicheskaya-statistika-v-2-ch-chast-2-matematicheskaya-statistika-421233
https://urait.ru/viewer/teoriya-veroyatnostey-i-matematicheskaya-statistika-v-2-ch-chast-2-matematicheskaya-statistika-421233
https://znanium.com/read?id=364208
https://znanium.com/read?id=124945

5.2 IlepeyeHb JIMLEH3HOHHOTO M CBOOOIHO PACIIPOCTPAHAEMOIO
NMPOrpaMMHOro odecrne4eHusi, B T.4. 0T€4eCTBEHHOI0 POU3BOACTBA

- ARIS Express
- 7-Zip
- LibreOffice
- OC AnwT obpazoBanue 10

5.3 llepeuenb unpopmannoHHbIx cipaBouHbIX cucrtem (UCC) u
COBpPEeMEHHbIX NpodeccuoHanbHbIX 0a3 JaHHbIX (CIIB/)

Ne HaumenoBanue CIIB/I/ UCC
1. DnekTponHas oubnroTeka Grebennikon.ru — www.grebennikon.ru
2. Hayunas snekrponnas oubimoreka eLIBRARRY — wwwe.elibrary.ru
3. Hayunas snekrponnas oudnmoreka KubepJlennka — www.cyberleninka.ru
4. basa gannbix [TOJITTPE]] CripaBounuku — Www.polpred.com
5 baza nanaeix OECD Books, Papers & Statistics na mmardopme OECD iLibrary
' www.oecd-ilibrary.org
CrpaBouHas paBoBas cucrema KoncynbTantlIioc (MHCTAUTUPOBAHHBIN pecype
6.
CII6I' DY unu www.consultant.ru)
7 Cnpapounas rpaBoBas cuctema «I'’APAHT» (nacTammpoBansbiid pecype CII6IDY
' WM WWW.garant.ru)
8 NudopmarmonHo-cnpaBouHas cucrema «Kogeke» (MHCTAIUTMPOBAHHBII pecypc
' CIIGI DY mmm www.kodeks.ru)
9. DexTponHas oubnmroTeunas cuctema BOOK .ru - www.book.ru
10. DnextporHas GuGmuoreunas cuctema O5C FOPAUT — www.urait.ru
11, 9J’ICKTpOHH-O-6I/I6JII/IOTCIIHa$[ cucrema SHAHUVYM (ZNANIUM) —
WWW.zZnanium.com
12. DnextponHas 6ubmmoreka CII6I" Y- opac.unecon.ru

6. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
TV CTUTLIAHBI

I[JIH peain3anuu I[&HHOIZ JUCHUITIIMHBI UMCIOTCS CIICHHUAJIBHBIC ITOMCIICHUA

JUI TIPOBEICHUS 3aHATUN JICKIIMOHHOTO THWIA, 3aHSITUHA CEMHHApPCKOIrO THIIA,
KypCOBOTO TMPOEKTUPOBAHUS (BBITIOJHEHUS KYpPCOBBIX padOT) TPYNIOBBIX U
VH/IMBUYaJIbHBIX KOHCYJbTAIlMK, TEKYILIETO0 KOHTPOJSI W IPOMEXKYTOUYHOU
aTTeCTAIlNH, a TAK)KE MOMEIIECHUS I CAMOCTOSITEIbHONU PabOTHI.

HOMCIHGHH?I OCHAIlICHBI 060p}II[OBaHI/IeM N TCXHHUYCCKHMMHU CpCACTBAMH

oOy4eHus.

[TomereHust s CaMOCTOSATENTBLHOM pPabOThl OOY4YaIOIMIMXCS OCHAIICHBI

KOMIIBIOTEPHOW TEXHUKOM C BO3MOXHOCTBIO MOJAKIIOUEHHUs K ceTH "HHTepHetr" n


http://www.grebennikon.ru/
http://www.polpred.com/
http://www.oecd-ilibrary.org/
http://www.znanium.com/

oOecrieueHrneM JIOCTYIIA B AJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEIBHYIO CPETY

YHUBEPCUTETA.

HaumeHnoBanue yuyeOHbIX ayTUTOPHIi, NepeYeHb

Anpec
(MecTOmOI0:KEHHE)
Y4eOHBIX ayIMTOPHI

Ayn. 413 YueOHas aymutopusi (IUIsl TPOBENEHUS 3aHSATHH JEKIHOHHOTO THIA U
3aHATHIA CEMHHAPCKOTO THIIA, KYPCOBOTO MPOCKTHPOBAHMS (BBITOIHEHUST KYPCOBBIX
paboT), TPYNIOBBIX W WHAMBHIYaTbHBIX KOHCYJIBTAIlM, TEKYIIETO KOHTPOJS H
MTPOMEKYTOYHOM aTTeCTaIuN), obopymoBaHa MYJIBTUMETUHHBIM
koMmrutekcoM.CrieruanusznpoBanHas Me0Oenb u o0opymoBanue: YdeOHas Mmedens Ha 36
MMOCAIOYHBIX MECT; padoduee MECTO MpemnofaBaTelis; Jocka menoBas 1 mT.; TymoOa.
[lepenocHo#t mynpTuMmenuitHeii komiiekT: HoytOyk HP 250 G6 1WYS8EA,
Mynerumenuitabiii  mpoektop LG PF1500G. HaGopsl 1eMOHCTPALIOHHOI'O
00OpyZoBaHMS U YYeOHO-HATTISIIHBIX MOCOOWI: MyNbTHMEIUWHBIE MPHUIOXKECHUS K
JICKIIMOHHBIM ~KypcaM U TPaKTUYCCKUM 3aHSATHSIM, WHTEPAKTHBHBIC Yy4eOHO-
HarJIsIHbIE TOCO0usI.

196084, r. CaHkr-
[leTepOypr,
MockoBckuii mp., .
103, nut. A, mom. 1H,
2H

Ayn. 401 mom 1 JlaGopatopust "JlaboparopHsiii koMimiekc".Criennann3upoBaHHAS
MeOenb 1 obopyoBanue: YueOHas meOens Ha 25 mocagouHbix Mect; Kommeiotep 13-
8100/ 8I'6/500I'6/ Philips224E5QSB - 20 mr., Hoyroyk HP 250 G6 1WY58EA - 5
mrt., [Ipoexrop nudposoit Acer X1240 - 1 mt., Dxpan ¢ snekrponpuBogom 160x210
cM - 1 mr. Habopbl ITeMOHCTPAIMOHHOTO OOOPYMOBaHHS W YIeOHO-HATJISTHBIX
nocoOuii: MyJIbTUMEIUIHBIC MPUIOKEHUS K JEKINOHHBIM KypcaM M MPaKTUYeCKUM
3aHATHUAM, MHTCPAKTHBHBIC y‘-IC6HO'HaFII5[ILHI)IC ocoous.

196084, .
[letepOypr,
MockoBckuii 1p., .
103, mut. A, mom. 1H,
2H

Cankr-

/. METOAUWYECKHUE YKA3ZAHUA JJIs1 OBYUYAIOLIEI'OCs 11O

OCBOEHMUIO IUCIUITJIMHBI

[Ipuctymass K W3Y4YEHUIO IUCIHIUIAHEI,
03HAKOMHUTBHCS CO CIETYIONTUMHU JOKYMEHTAMM:
- y4eOHO-METOIMUECKON JOKYMEHTAIIUEH;

- JJOKAaJIbHBIMH HOPMAaTUBHBIMHU dKTaMH,

OCHOBHBIC BOITPOCHI OopraHu3anuvu u

OCYUIECTBICHUS

oOyyaroiemMycsi Heo0X0IUMO

pEerIaMeHTUPYIOIUMHU

o0OpazoBaTeNbHON

ACATCIBHOCTH, B TOM YMCJIC PCIIIAMCHTHUPYIOIIHC IIOPAAOK IIPOBCACHUA TCKYILICTO

KOHTPOJISI yCTIEBAEMOCTH M MPOMEKYTOYHON aTTECTAIIMU 00yJaronuXcs,

- rpapukomM KOHCYJIbTallu i COTPYAHUKOB

npernoaaBaTcIbCKOro CocraBa.

npodeccopcKo-

YpoBeHb U TayOMHA OCBOEHUS JUCIMIUIMHBI ONPESSIOTCS aKTUBHOW U
CUCTEMATHYECKON paboToil 00ydaromuxcsi Ha JIEKIIMOHHBIX 3aHSTHIX, 3aHATHUIX
CEMUHAPCKOTO THIIA, BHITIOJIHEHUEM CAMOCTOSITEIbHON pabOThl, B TOM 4YHUCIE B
YaCTH BBIJCIICHUS] HAaNOOJIee 3HAYMMBIX M aKTyaJIbHBIX TTPOOJIEM TSl JATbHEUIIIETO
u3ydeHusi. OcoObIM yCJIOBHEM Kaue€CTBEHHOTO OCBOCHHUS NUCIMIUIMHBI SBIISIETCS
s exTrBHAS OpraHu3alus TpyJa, MO3BOJSIONIAS PacHpeAcsiuTh YyueOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBUU C TpaduKoM y4eOHOTO mporiecca.

[Ipy moAroTroBke K y4eOHBIM 3aHSATHUSAM OOYYAOUTUMCS MPEAOCTABIISETCS
BO3MOXKHOCTh ~ MOCEHIEHUSI  KOHCYJbTAIlM  COTPYJHUKOB  MpogheccopcKo-



npenoaaBatenbckoro cocraBa CIIGI' DY cormacHo pacnucaHuio, yCTaHOBICHHOMY
B rpa()vKe KOHCYJIbTallUH.
AynutopHas W BHeayJUTOpHas pabora oOydarolmuxcs JO0DKHA OBITh
HanpasJieHa Ha (POpMHUpPOBAHUE!
— (yHaamMeHTaIbHBIX OCHOB MHUPOBO33pEHUS o0yJaromuxcs U
€CTECTBEHHOHAYYHOT'O NTO3HAHNUS,
— 0a3uCHBIX 3HAaHUM, COOTBETCTBYIOUIMX HANpPaBJICHUIO MOJATOTOBKU U
3asBJIEHHON mpodeccuoHanbHOM 007acTH, (OPMUPYIOLIUX IIEJIEBYI0 U
po(heCCUOHATIBHYIO OCHOBY IS TOJATOTOBKH KaJIpOB;

— MpodeccCHOHAIbBHBIX KOMIETEHUUN OPUEHTHPOBAHHBIX Ha YIOBJIETBOPEHHE
MOTPEOHOCTEN phIHKA TPYa;

— WHIUBUIYaJIbHOU TPAEKTOPHUH ITOCPEICTBOM OCBOCHMS YHUKAJIBLHOIO Habopa
npo(EeCCUOHANBHBIX KOMIIETEHIMI  JIOMOJHAIOMNUX KOMIIETEHTHOCTHYIO
Mozedb  OOydarolerocs, 3a CYeT OpHUEHTAlMM Ha  KOHKPETHBIE
npodecCuoHaNbHBIE CIIEUANN3UPOBaHHbIE 001aCTH 3HAHUMN, ONIpEEIIsiEMbIE
IIPENICTABUTEISIMU PBIHKA TPY/IA;

— METaHaBBIKOB 00yYarolIMXcCsl, TAKUX KaK: KOMaHJHas padoTa W JIMJIEPCTBO,
aHaJlM3 JIaHHBIX, [U(PPOBbIE HABBIKU, pa3padOTKa U peam3alus MPOEKTOB,
MEKKYJIbTYPHOE B3aUMOJEHCTBHE.

8. OCOBEHHOCTH OCBOEHMSA JUMCIMIIJIMHBI J1JIs1 UTHBAJIUIOB
N Jinl C Or'PAHNYEHHBIMHA BO3MOKHOCTSAMMU 310POBbSA

OO0yuenune 00y4aronmxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSMH 37I0POBBS IIPU
HEOOXOJMMOCTH  OCYIIECTBIIACTCS HA OCHOBE aJalTHPOBAHHOW paboueit
IporpaMMbl  C  HWCIIOJIB30BAHWEM  CICIHAIBHBIX  METOJO0B  OOyYCHHS U
TUIAKTAYECKUX  MaTepHalioB, COCTaBIEHHBIX C Y4YeTOM  OCOOEHHOCTEU
NICUXO(PU3NYECKOTO PA3BUTHSA, WHAWNBUAYATBHBIX BO3MOXXHOCTEH W COCTOSHUS
3I0POBBS TAKUX OOyYaromuxcs (00y4Jaronierocs).

B mensx ocBoeHus ydeOHOW NpOrpamMMbl TUCIUILUIMHBI HHBAIHIAMH U
JUIAMA  C  OrPAaHMYCHHBIMH  BO3MOXHOCTSMH  3J0pPOBbS  YHHUBEPCUTET
00€eCIIeYnBaET:

— JIUIS. UHBAJIUJIOB M JIMI] C OTPAHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI TIO
3pEHUI0: pa3MEIICHUE B JOCTYIMHBIX IS OOYJarOUTUXCS, SBISIFOITUXCS CIICTIBIMU
WM CIa0OBUIAIIMMHU, MeCTaX HM B aJanTHPOBAHHOW (opMe CIpaBOYHOMN
uHOpMAIIUU O pACHCAHUM YYEOHBIX 3aHSATUH; TPHUCYTCTBUE ACCHUCTEHTA,
OKa3bIBAIOIIETO 00YyYaroIeMyCsl HEOOXOIUMYFO IIOMOIIh; BBIITYCK aTbTCPHATHUBHBIX
(GhopMaTOB METOIMYECKUX MAaTepUAIOB (KPYITHbIN MPpUdT Uiu ayanodans);

— JUISI UHBAIMJIOB M JIMI[ ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMU 3JI0POBBSI T10
CIIyXY: HaJ[JIe)KaIIUMH 3BYKOBBIMU CPEJICTBAMH BOCIIPOM3BEICHUE UH(POPMAIINH;



— JUIST MHBAJWJAOB W JIUIl C OTPAHWMYECHHBIMHU BO3MOXKHOCTSIMH 3JI0POBBS,
UMEIONNX  HApyIICHWsT  OMOPHO-IBUTATENLHOTO  ammapaTa:  BO3MOXHOCTh
OecTpensaTCTBEHHOTO TOCTYIa 00yJaronuXxcsi B y4eOHbIE TIOMEIIECHUS, TyaJeTHhIC
KOMHATBhl M JApyrue moMenieHusi Kadempsl, a Takke NMpeObIBaHWE B yKa3aHHBIX
MTOMETIICHUSX.

OOyuaromuecs u3 uncia nHBaIua0B U aul ¢ OB3 obecnieueHbl Ne4aTHBIMU
u  (WaM) DOIEeKTPOHHBIMH  OOpa30oBaTeIbHBIMH  pecypcamMu B ¢opmax,
aJalTUPOBAHHBIX K OTPaHUYEHUSIM UX 310poBbs. OOpa3oBaHHe OOYYAIOIIUXCS C
OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3JIOPOBbSl MOKET OBITh OpPraHM30BaHO Kak
COBMECTHO C JIPYTUMH OOYYAIOIIMMUCS, TaK W B OTACIBHBIX TPyININax WU B
OTJIEJbHBIX OpraHU3ALMSIX.
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®OH/J ONEHOYHbLIX CPEACTB

1.1 KoHTpoOJIbHBIE BONIPOCHI U 321aHUS K IPOMEKYTOYHOMN aTTeCTAlluU

1 CEMECTP
Bomnpocsl K 3k3aMeny

1. OnpeneneHHe ICOMCTPHUUCCKHUX BCKTOPOB, KOOPAHWHATHI BCKTOPA, ,HeﬁCTBHH C
BCKTOpPaMH B KOOpJAHWHATAX. I[J'II/IHa BCKTOpA.

2. CxasiipHOE IPOU3BENICHUE.
3. YcIii0BUS KOJTUHEAPHOCTH U OPTOTOHATFHOCTH BEKTOPOB.

4. TlpsamMoyroapHble KOOpJAMHATHI Ha IUIOCKOCTUM WM B MpocTpaHcTBe. PaccrosiHue
ME¥kK]Ty TOUKaMHU.

5. [IpsimMast TMHKS HA MIOCKOCTU: YPaBHEHUE MPSIMOM C YIJIOBBIM KO3(DPUIIUEHTOM;
ypaBHEHUE MPSIMOMN, IPOXOAIIEH yepe3 /IBE 3a/laHHble TOUKH, oOllee ypaBHEHHE
IPSIMO HA INTIOCKOCTH.

6. [Ipu3Haku napaaieqbHOCTH U NEPIEHINKYISIPHOCTH IPSIMBbIX.
7. KanHoHHMuecKue ypaBHEHHUA PSMOM U MIIOCKOCTH B TPOCTPAHCTBE.

8. Ilpu3Haku mMapamnenbHOCTH W NEPHNEHIUKYJSPHOCTU IUIOCKOCTEH, MPSAMBIX,
MPSAMOU U TIIOCKOCTH.

9. Matpuirsl: onpe/eneHre MaTpUIIbl, pa3Mep MaTPHIIb, Ki1accu(uKarys MaTpuil.

10. Jle¥icTBus Haja MaTpHUIlAMH: PAaBEHCTBO MaTpPHIl, CyMMa W Pa3HOCTh MaTpPHII,
MPOM3BEICHUE MATPHUIBI HA YHUCIO, YMHOXCHHE MAaTpHUI], TPAHCIIOHUPOBAHHE
MAaTpPHIIbI U €T0 CBOMCTBA.

11. Onpenenurenu 2-ro u 3-ro nopsaaka. CnocoObl KX BEIYUCIEHUS.
12. CpoiicTBa ompeeUTEIICH.

13. Borunciienue onpenenuTesied CBEACHUEM K TPEYroJbHOMY BUAY C MOMOIIBIO
AJIEMEHTAPHBIX MpeoOpa3oBaHUM.

14. MuHopbl MaTpulibl. PaHT MaTpuIibl.
15. O6patHas matpura. [Ipu3Haku cymecTBoBaHUS OOPaTHOW MaTPHIIBI.

16. MarpuuHbie ypaBHEHUS.

11



17. KoopauHaTHasi, BEKTOpHAsE U MaTpudHasi (JOPMBI 3aITUCU CUCTEMBI JIMHCWHBIX
ypaBHEeHUU. VccieqoBanre CucTeM JIMHEWHBIX YPaBHEHUM.

18. Teopema Kponekepa-Kamnemnm.
19. ®opmynsr Kpamepa muist periieHust CUCTEMBI IMHEWHBIX YPaBHEHUH.

20. Pemenue cucTeM JIMHEHHBIX YpPAaBHEHUH METOJOM  BJIEMEHTAPHBIX
npeobpaszoBanuii (MmerogoMm ["aycca).

21. JluneliHasi 3aBUCUMOCTh M HE3aBUCUMOCThH BEKTOPOB, PA3JIOKEHUE BEKTOPA T10
0azucy.

22. I'padpuueckuii METO peUIeHHs 3a1a4H JIMHEHHOTO MPOTrPAMMUPOBAHHS .

23. OyHkuus U nocienoBarenbHOCTh. [loHsTHE OKpecTHOCTH. [Ipenen QpyHkiuwy,
peest NOCIeI0BaTENbHOCTH.

24. Tlpenen ¢yakiuu. Buabl HeompeneIeHHOCTEH.

25. OpnHoctopoHHHME mpeAensl. HeoOxoaumMoe W JOCTaTOYHOE  YCIOBHE
CYILLECTBOBAHHUS MpeJena PyHKIUH.

26. beckoneuHo mManbie 1 6€CKOHEYHO OOJIBIINE BETHUMHBI U UX CBONCTBA.

27. OCHOBHBIE TEOPEMBI O TIPEIeIIax.

28. IlepBblil 1 BTOPOM 3aMe€YaTEIbHBIE IIPEACIIBI.

29. HenpeppiBHOCTB (pyHKIIMH B TOUKe. HenpepbIBHOCTD (yHKIIMN HA IPOMEKYTKE.
Knaccudukanus Touek paspbisa.

30. [IpouzBoanas hyHkuuu. ['eoMeTpudecKuii CMBIC MPOU3BOTHOM.

31. IlpaBuna nuddepeHpoBaHUS CYMMBI, Pa3HOCTH, ITPOU3BENECHUS U YaCTHOTO
bynkuuii. [TpousBoaHas cloXHOU QYHKIIHH.

32. Tabnuiia mpOU3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKITUH.

33. [Ipusnak moHoToHHOCTH GYyHKIMH. HeoOxoammoe M AOCTATOYHOE YCIOBHS
JIOKaJIBHOTO 3KCTpeMyMa (DYHKIIMU OJJHOI MEPEMEHHOM.

34. Teopema O HampaBJICHUH BBIMTYKJIOCTH Tpaduka ¢ynkiuu. Heobxoammoe u
JIOCTATOYHOE YCJIOBHSI CYIIECTBOBAHUS TOUKH NEeperuoa.

35. AcumntoThl Tpaduka QyHKIUH.

36. Packpritre Heonpeaenennoctel. [Ipaswmio Jlonuras.

IIpumepsbl THIOBBIX 3aJaHU pelIaeMbIX 32124

1. B tpeyronsauke  ABC toukm P,Q u R sBnsrorcs cepemunamu cTopon
AB, BC u AC COOTBETCTBEHHO U UMEIOT  KOODIMHATHI
P(L2), Q(-3;4), R(—2;5) . Haiitu cymmy koopaunat Bepumnsl C .
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2. Toukn A(—l; 2) u B(Z;—l)—cepem/IHH CMEXHBIX CTOPOH KBaJpara.

[Tnomaae 3TOrO KBajpara paBHa...

3. B mpsmoyroneHoM Tpeyronbauke ABC  Touka C(—2;—4)ﬂBnﬂeTc;1
BEPIIMHOW TPSAMOro yria, a Touka M (3;1)—ueHTp0M OINMCAaHHON OKOJIO 3TOTO

TPEyrojbHUKA OKPYXHOCTH. Torma KBaapar UiMHbI cropoHsl AB mganHOrO
TPEYrOJIbHUKA PABEH. . .

4. Jlauel KoopaumHaThl BepmmH TpeyrojpHuka ABC: A(—4;6),
B (—16; —18), C (—14; 4). Haiinure opaunary Touku nepeceueHust Boicotel CD u

npsSMor X =D.

5. Haiitu 3Hauenue mapamerpa @, Mpu KOTOPOM TOUYKa (a;4;0) JIEKUT Ha

OpsIMOM, MPOXOMSIIEH dYepe3 TOUKy (l, 2;1) NEPIEHIUKYJIAPHO TUIOCKOCTH

X+2y—-z=0.

6. lanbl BekTopbl 8 =31 +5] — 2k ub =7 - j+ K . Haittu KBaJpaT JJTUHBI

BexTopa a—2b.

7. Jlanel JuMHBI BEKTOpPOB: |a|=2, |b|=8 u yros MexmIy 3TUMH BEKTOpaMu

a =60° . Hajigure |p|, ecmu p = a - b.

8. Ilyctb @ u D - enuHUYHBIE BEKTODBI ( = b = ) N3BecTHO, 4TO

al=
‘é + 5‘ =1.5. Torna ckajasipHOE MPOU3BEACHHE ( ) ( ) paBHO ...

9. Ipu kakoM HamOonbuieM 3HaueHHH A BekTopsl a=—4i +3] + Ak,

b=4i —3] + Ak B3aumHo MEePIEHIUKYJIIPHBI?

13



10. s matumer A = (3 5) u B= (2 l) HAMTH CyMMy BCEX DJIEMEHTOB

marpuusl C =2A'B.

11. Haiitu cymMmy 31eMeHTOB TaBHOM quaronanu marpuisl C = A- B,

1 2 3
A= , B=
(4 5 6)

12. HaiiTu panr MaTpuiisi

-2 1

1 00 -1
1 1 1
1 11 0
-1 0 0 1

13. Eciu mopsiiok 6asucHoro MmuHopa Matpuibl A pasen K, To mpu

5 -7 2 3
1 0 4 6
A= 4 -7 -2 -3| wuucino 7k+1 pasHo ...
14 -21 2 3
6 -7 6 9

14. Jlna cuctemsl TpeX ypaBHEHUH ¢ IBYMsI HEU3BECTHBIMU Xy, X,

2%, +3X, =8,
2%, —X, =0,
10x, +3x, =16

HauOoJblIee U3 YUCET X, X,, YAOBIETBOPSIOIINX ITOH CUCTEME, PABHO ....

15. ITpu Kakux 3HaYECHUSIX A CUCTEMA YPABHEHHUI

14



X, — 2%, + X, + X, =,
X, — 2%, + X3 — X, =1,
X, —2X, + X, +5X, =5

COBMECTHA?

16. Haiitu 3Hauenue napamerpa C, i1 KOTOPOTo OOIIee pPEelIeHne CUCTEMbI
JIMHEWHBIX YPABHEHUMN

X+ 2X, + 2%, + X, =1,
2X, —1X, + X, — X, =2,
X, +3X, =X, +4X, =3

OPTOrOHAIBHO K BEKTOPY b= (2, 0, 2,1) .

1 2
17. Mana matpuna A=|4 1| u nBa BekTOpa XZEBJ H y:(_sj_
) & a 5
Haiity 3HadeHume mapamerpa &, npu KoTopoM Bektopel U= AX n V= Ay
OPTOrOHAJIBHEL.
1 0 1
18. Haiinure 3HaueHue sneMenTa ay, Matpunsl A=| 0 2 1 |, ecim u3BectHo,
2 2 ay
YTO I’(A) =2.

19. Haiitu cymmy kod(pduiuenTos nuneiinoi ¢ynkuuu f (X), eciu f (—1) =3,
f(2)=9.

20. Haiimute qiiuHy MpOMEKyTKa, SBIISIONMIETOCs 00J1aCThIO onpeaesieHus] GyHKIIUU
f(x)=+v4x—x*-3.

21. Haiinute Hanbombliee OTpUIlATEILHOE 3HAUCHHUE MapaMeTpa a, Ipu KOTOPOM

pynxuus f (X) =2

(Fax)(x-a-1) onpeenena npu X = 6.
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22. Ilycts pynknus T (X) onpenenena quis kaxkmoro AeHCTBUTEIBHOTO YHCIa X KaK
HauMmeHbpliee u3 uncen 3X u 10— 2x. Haiitu Haubonpiiee 3Hauenne pyHkuun f

(X) Ha IpOMEKYTKE [O; 4].

3
: : x-—1
23. Ilycts X, #1 u limx_ =1. Haiitu limy_, ecin y, =—
n—o n—o Xn -1
4
o n+2
24. Haiitu limx_, ecmu X, = :
- 2n-1
25. U3BectHO, YTO Tpeaen  MOCICIOBATEIBHOCTH {Xn}paBeH -2, W

2 o o
IHoCJICA0BATCIbHOCTD {Xn—-4} HC COOCPIKUT HYJICH. Haittn Impcacii

X> +5X +6
MOCIeIOBATENBHOCTH { Y, } ¢ 06LMM dieHOM Y, = B
2_
: 3n®-2n*
26. Haiitu lIm Xy, ecm X, = ————.
N— n*+1
x> -9
27. Haittu lim y(x), ecniu  y(X) = :
x>-3 N2X+7 —x+4
—2X+5
. [ 3x+1
28. Ilycts A=1lim . Haittu INA.
x>o\ 3X+4

29. Haiitu MakcuMajgbHyIO0 JUIMHY TPOMEXYTKa, Ha KOTOpOM (yHKIIUsS

_ 5x—x*-25

BO3pacTaer.

30. Haittu passocts Mexny npupamenneM Af u muddepenmmanom df pynxmmm

f (X) = (ZX—].)2 —1 B Touke Xx=1 mpu Ax=0.1.

31. [Ipennpusarue npou3BOAUT X EIUHHMI] IPOIYKIIMH B MECSI] U PEau3yeT BeCh

1

NPOM3BEICHHBI 00beM Npoxykiuu 1o neHe P =35——X 3a exunumy.

CyMMapHble HM3I€pXKH TponsBoicTBa cocrasisior K =—x° +5x+328.

OnpenenuTs IpU KaKOM 00beMe MPOU3BOICTBA TPUOBLIL OYAET MaKCUMAIILHOM.

32. Ilpsmas  y=kx+b  saBmsercs  acummroToii  rpaduka  QyHKIHMH
3x2+4x+5
) ==

Touka (xo;y,) IPUHAAISKUT 3TOM npsiMoii. Haittu y,, ecu x,=1.
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2 CEMECTP
Bonpocel k 3xk3aMeHy:

1. YacTHble MpoOU3BOJHBIE BHICHIMX MOPsSAKOB. Heobxoanmoe u 1ocTaTouHOe
yCIIOBUS  CYIIECTBOBAaHHUS JIOKAJIBHOTO OJKCTpeMyMa (PYHKIUU  ABYX
NIEPEMEHHBIX.

2. YactHble TpouM3BOAHBICE (PYHKIMU JBYX MepeMeHHbIX. [Ipou3BomHas mo
HaIIPaBJICHUIO U TPAIUEHT.

3. IlepBooOpa3zHas u HeompeAeneHHbIH wHTETpaid. (OCHOBHBIE CBOWCTBA

HEONPEJIETICHHOr0 HHTErpaia.

Tabymira OCHOBHBIX HHTETPAJIOB.

OCHOBHbIE ~METOJBl ~HMHTETPUPOBAHMS: TAOJMYHOE UHTETPUPOBAHUE,

MHTETPUPOBAHUE NIOICTAHOBKOW, MHTETPUPOBAHUE IO YACTSIM.

6. Omnpenenennsiii naTerpan. [lnomans kpuBonuHerHoi Tpanenuu. Gopmymna
Herorona-Jleiibnuna.

7. OCHOBHBIE CBOMCTBa OIPEIEICHHOrO HHTerpaga. DopMmyibl 3aMEHBI
NEPEMEHHON U MHTEIPUPOBAHUS 110 YaCTAM B OIPEACICHHOM UHTErpale.

8. Ciyuaitnbie coObITUsA. AnreOpa coOwrTuii. luarpamMmmsl Diinepa-BeHHa.

Yacrota M OTHOCHTENbHAs 4acToTa cOOBITUH. CBONHCTBA OTHOCUTENIBHOM

yacToThl. CTaTUCTUYECKAs BEPOSATHOCTh CIIY4aitHOTO COOBITHS.

10. Akcuomaruyeckoe onpezeseHue BeposiTHoCTU. CaeiCTBUS U3 aKCHOM.

11. ®opmyia Ki1accuuecKor BEpOSITHOCTH.

12.2nemMeHTbl KOMOMHATOPUKHU: Pa3MEIICHUs, IEPECTaHOBKH, COYCTAHMUS.

13. Teopema cioxeHust BeposiTHOCTEN. BeposTHOCTE XOTs1 ObI OZTHOTO COOBITHSL.

14. YcnoBHas BepoATHOCTh. TeopeMbl YMHOKEHUSI BEPOSITHOCTEH. 3aBUCUMBIE U
HE3aBUCHUMBIE COOBITHSI.

15. ®opmyiia MOTHONM BEPOSTHOCTH.

16. ®opmymna baiteca.

17. Cxema He3aBucuUMBIX uctbiTanuii. ®opmyna bepuyiu.

18. JlokanbHas u UHTETpaJIbHAs TeopeMbl Jlamaca.

19. IuckpeTHasi ciyuaiiHasi BETUYMHA: OMpPEICICHHUE, 3aKOH paclpeesieHus,
GbyHKIUS pacnpeiesieH s, YUCIOBbIE XapaKTePUCTUKH.

20. buHOMMANTEHOE pacTpeIeICHHE.

21. HenpepsiBHas cly4yaiHas BEJINYMHA: OmpeielICHHE, byHKIMS
pacupeneneHus U €€ CBOMCTBa.

22. [InoTHOCTH pacnpeiesIeHUs] HEMPEPbIBHOM CIIy4ailHOW BEJIMYMHBI, CBOMCTBA
IUIOTHOCTH PaclpeaesICHHUs.

23. YucnoBble XapaKTepUCTUKU HEMIPEPHIBHON CITyYallHOUN BEJIMYMHBI.

24. MareMaTu4uecKkoe 0’KHJIaHUE U €ro CBOMCTBA.

25. Jlucniepcust U cpeiHee KBaJipaTuyeckoe OTkJIoHeHne. CBOMCTBA TUCIIEPCHH.

26. PaBHOMEpHOE pacripejieieHue.

ok

©
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2. HopMmanbHbIH 3aKOH pacnpe/ieieHHs HEMPEPhIBHON CITy4ailHON BEIUMYUHBI.
BeposiTHOCTB MOMNaanus B UHTEPBAIL.

28. JIByMepHas TuCKpeTHas cllydyaiiHasi BEJIMUMHA: 3aKOH COBMECTHOTO
pacrpeiesieHus, YaCTHbIC 3aKOHBI pacipe/ieJICHUs KOMIIOHEHT, YCIOBHbBIC
3aKOHBI pachpe/eeHns KOMITOHEHT. He3aBUCHMOCTh ClTyyailHbIX BEJIUYHUH.

29. YucnoBble XapaKTepUCTUKN CUCTEMBI CIIydalHbIX BeanunH. Koppensus.
Koaddunment xoppensiuu. ColicTBa k03 puiimeHTa Koppesiuu.
He3aBHCUMOCTB 1 HEKOPPETUPOBAHHOCTb.

30. 'enepanbHass u  BBIOOpOYHas  COBOKymHOCTH. [lomuron  wactot
(OTHOCHUTENBHBIX YAaCTOT), TUCTOTPaMMa.

31. Beibopounas GhyHKIUS pacrpeneieHusl.

32. ToueuHass OIICHKa HEW3BECTHBIX MApPaMETPOB pachpeneseHus: oo1mas
MIOCTAaHOBKA 3aJlayM, CBOMCTBA CTATUCTUYECKUX OICHOK (HECMEIICHHOCTb,
COCTOSITENIbHOCTb, 3()(hEKTUBHOCTB ).

33. Beibopounast ~ cpenHsAs ~ Kak ~ TOYe€yHash  OLEHKa  HEU3BECTHOTO
MaTEeMaTHYECKOTO OXKHUIAHUS, CBOMCTBA.

34. Boibopounass  gucnepcust  (ONpeAesieHHe, CBOWCTBA), HCIpaBIICHHAs
BBIOOpOYHAs TUCTICPCHS.

IIpumMepbl TUNIOBBIX 321aHUI pelIaeMbIX 3214
™

4
1. Cocuurarh MHTErpal IGsin 4xdx.
0

i
2
2. CocuuTaTh HHTETpan 2 I xsin x* dx.
I

¢ 12
3. Cocunrtate HHTETPAI J.W
X+

2

dx.

7

4. Cocunrarh UHTErpa J Ix+1dx.

-1

In3

5. CocunTarh UHTErpal I 2e%* dx .
In2

6. Haittu muiomanb Gpurypsl, KoTopast 3a71ae€Tcsi CUCTEMON HEPaBEHCTBR:
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-1<x<2,
0<y<x?-1.

7. Berauciuthb miomaas GUrypbl, OrpaHMYeHHON rpaduKaMu 3aJaHHBIX (QYHKITHI
y=(x—-2)%y=2x—-4.

8. Haiitu 3HaueHHne 4acTHOM MPOU3BOJHON (YHKIMU Z MO apryMEHTy Y B TOUKE

M,, ecnu
5y°x .
Z :m, M, (L1).

0%z

9. Haiit 3HaueHne cMemaHHOW MPOU3BOAHON BTOPOTO MOPSIKA byHKIMH

Z Btouke M, ecnu

z:ln(x+ yz), M, (L1).

10. Haiitu 3HaueHUe 9acTHOW MPOU3BOAHON (YHKIIMU Z TIO apryMeHTy X B TOUYKE

M

01 €CIIH

z=tg(xy2), M, (0;2).

11. Haiiti 3HaueHre PYHKIUU B TOUKE IKCTPEMYMA z = x? + 2x + y% + 4y + 1.

12. Haiitu HaumOosbliee 3HA4YeHHE (DYHKIUH Z(X, y)=2x2 +3y? B 3aMKHYTOI

o0sactu, orpannuenHoi npameimu: Y =—X+3, X=0, y=0.

13. Tlycts f(X, y):X2 —Xy. Haittu npomssommyio ¢yukmma  f(X,y) B

nanpasnernn Bektopa | = 31 + 4] B Touke (0, - 2).

14. Beruncuts BekTop rpaauenta Gpynkiuu f(X; y) B Touke M, ecmu f(x; y) = x% +
y?2 4+ 3y —1 uM wumeer koopaunarsl (-1; -1).
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15. Ilycte A u B — ipousBosibHbIE CitydaiiHble cOObITHA. ONpPEenenuTh COBMECTHBI
1M HeT coobitust AB u AB.

16. ITycTh () — mpOCTPaHCTBO JIEMEHTAPHBIX UCXOJI0B CIIYyYaitHOTO dKCIIEPUMEHTA
¢ 12 paBHOBO3MOKHBIMHU HcxoaaMu ) = {w;, ..., w13 }. CobbITHIO A
0JIAarONPUSATCTBYIOT UCXOIBl W4, Wy, Wg, W11 , COOBITHIO B -

W1, Wy, W5, W, Wg, W11-

CocunTaTh BEPOATHOCTH CIEIYIONTUX COOBITHIA:

1) P(AB)
2) P(A+B)
3) P(A[B)
4) P(BIA)
o) P(A)

17. JIBa cTpenka AeNaroT 10 OTHOMY BBICTPETY B MUILIEHb. BEposSTHOCTH
nomnajgaHus ajs nepsoro u3 Hux — 0,8, g Broporo — 0,9. CocunrtaTh BEpOSTHOCTH
CJICAYIOIINX COOBITHH:

1) BCPOATHOCTBL TOI'O, YTO XOTh KTO-TO M3 CTPCJIKOB HC MOIaJAET B MUILICHb;

2) BCPOATHOCTH TOI'O, YTO B MHUIIICHDb MOIAET TOJIBLKO OIUH U3 CTPCJIKOB.

18. B xonTelinepe 8 6arapeek, pOBHO IMOJIOBUHA U3 HUX - HeucIpaBHbIe. [1o ogHOMY
Hayrajg ©Oe3 BO3BpaTa W3 KOHTEHHepa W3BJICKAIOT Tpu Oarapeiiku. Halitu
BEPOSITHOCTH TOTO, YTO CPEIU HUX ECTh HEUCIIPABHBIE.

19. Ilokymarens mpuoOpen TEIEBU30p U XOJOIMIBHUK. BeposTHOCTH TOTO, YTO B
TEUEHHE TapaHTUHHOTO CpOKa TeNeBU30p He Bbidger wu3 crpos 0,7; nus
XOJIOJUIILHUKA ATa BeposTHOCTH paBHa 0,8. HaliTu BEpOSTHOCTH TOTO, UTO XOTSI ObI
OJIHA U3 MPUOOPETEHHBIX BEILIEH BBIAEPKUT TAPAHTUUHBIN CPOK.

20. AGoHeHT 3a0b11 MoceaHne Tpu IUGpHI TenedoHa U HabupaeT HOMEp HayAady.
HaiiT BeposSTHOCTH TOTO, YTO OH C TIEPBOTO pa3a HabepeT BEpHBIH HOMEP, €CIIA OH
MIOMHUT, YTO TPHU MOCTIETHUE TTUGPHI PA3TUYHBI U CPEIU HUX HET HYJIS.

21. Tpu cTpenka CTPENISIOT B IeJb IO OJHOMY pa3y Kaxislii. BeposTHOCTH
nonajaHus B 1eJb JJIs epBoro crpeika pasHa 0,8, mis BToporo — 0,9, g TpeTbero
— 0,85. Haiftu BepoSTHOCTB, YTO B pe3yibTaTe OyneT POBHO OJHO MOIMaJaHueE.
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22. BeposTHOCTh TOTO, YTO B TEYCHHE TOJa BOJOIPOBOJ MOTPeOyeT pEeMOHTa
onuHakoBa u paBHa 0,3. Ha yuacTke 4 BOmOnmpoBOJa OJMHAKOBOH CHUCTEMBI U
CpOKOB oOciyxuBaHusi. HailTu BepOATHOCTH TOTO, YTO XOTS Obl OJMH MOTPEOyeT
pEMOHTA.

23. JIea koutposiepa OTK nposepsitoT uznenus. [lepBomy nocraercst 1Be MATHIX,
BTOPOMY - BCE€ OCTajbHble. BeposSTHOCTH AOMYCTUTH OIIMOKY MJisi TEPBOTO
KoHTposepa - 0.3, nys Broporo - 0.1. Haitu BepostHocTh ommOku OTK.

24. B BBIMHCIUTETHHON JTA0OPATOPUH UMEIOTCS IIECTh KJIABHUIITHBIX aBTOMAaTOB U
YeThIpE MOJlyaBTOMAaTa. BEpOATHOCTH TOTO, YTO 32 BPEMS BBIIIOJIHEHUSI HEKOTOPOTO
pacuera aBTOMAaT HE BBIMAET U3 cTpos, paBHa 0,95; nns momyaBTOMara 3Ta
BeposATHOCTh paBHa (,8. CTyIeHT MpOU3BOJUT pacyeT Ha HayrajJ BbIOpaHHOMU
MamurHe. HaliTu BEpOATHOCTB TOTO, YTO IO OKOHYAHUS pacyeTa MallliHa HE BBIUJIET
U3 CTPOS.

25. BeposITHOCTB TOTO, YUTO CTYJEHT A peIluT 3aaady, paBHa 1/2; nns crynenrta B
ATa BEpOSTHOCTH paBHa 1/3. BeI3BaHHBIN Ha yJ1auy CTYJICHT pemuni 3a1ady. Kakosa
BEPOSITHOCTh TOTO, YTO 3TO ObLT A?

26. B nupamue 10 BUHTOBOK, U3 KOTOPBIX 4 C ONTUYECKUM MpuUliesioM. BeposTHOCTH
TOr0, YTO CTPEJOK MOPA3UT MUILEHb MPU BBICTPEIE U3 BUHTOBKH C ONTHYECKUM
npunenaoM, paBHa 0,95; ayisi BUHTOBKM 0€3 ONTHUYECKOro MpHIesia 3Ta BEPOATHOCTD
paBHa 0,8. Ctpenok mopa3uil MUILIEHb U3 HAyrajJ B3ATOW BUHTOBKH. UTO BEpoOsTHEE:
CTPEJIOK CTPEJIST U3 BUHTOBKHU C ONTUYECKUM TPUILIETIOM WU 6€3 Hero?

27. IlpousBeneHHbIE MOITHOCTH TpeX IIBEHHBIX (abpuk oTHocaTcs Kak 1:3:5.
[Iponient Opaka uzaenuii Ha (aOpukax paBeH cooTBeTcTBeHHO 10%, 15%, 20%.
Kymnennoe m3nenne okazaock OpakoBaHHBIM KakoBa BEpOSTHOCTH TOTO, YTO 3TO
W3JIeJINe U3rOTOBJICHO Ha BTOpoi (pabpuke?

28. backeT0oIMCT IOMaAaeT MIYOM B KOP3UHY MPHU OJTHOM OpOCKe ¢
BeposATHOCTHIO p= 0,8. HailTu BEpOSTHOCTH TOTO, YTO U3 MATH OPOCKOB POBHO B
YETBHIPEX CAydasiX MPOU30UJIET MOIaIaHKeE.
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29. B cembe niaTepo Aereid. HailTu BeposITHOCTB TOTO, UTO Cpeu AeTeil Oosiee ABYX
MaJb4MKOB, €CJIA BEPOSITHOCTh pOKIeHUs Manbuuka 0,51.

30. JluckpetHas ciiydaifHasi BeIMUMHA X 3a/laHa 3aKOHOM pacIipe/ielICHuUs:

X, 1 2 3 4
P, P, 0.2 0.4 0.1

HaﬁﬂHTe HCU3BCCTHYIO BCPOATHOCTDH pl , MATEMATHYCCKOC OKNIAHNUC U CPCOAHEC

KBaAPaTHUICCKOC OTKIIOHCHUC.

31. Cnyuaiinas BenuunHa X 3a7jaHa pSAOM pacrpeaeeHus

Xi -3 —2 -1 0 2 3 4 8

Pi 0,2 0,08 0.07 0.1 0.16 0.21 0.05 0.13

CocrtaBuTh QyHKIIHIO pactpenencHus F(X) u HauepTuTh ee rpaduk.

32. Ha mytu cnefoBanus aBToMaIuHbl 4 cBeToopa, Ha KaKIOM U3 KOTOPHIX OHA
MOKET OCTaHOBUTKLCA ¢ BeposiTHOCTHIO 0,4. [locTpouts psin pactipeneneHus
CIIy4aitHOM BeJIMYMHBI X — 4Kclia CBETO(OPOB, MPONICHHBIX AaBTOMAIIIMHOMN 10
nepBoii ocranoBku. Haiiti M(X), D(X).

33. HenpepsiBHast ciydaiinast Benmunaa X 3amaHa QyHKIHEH pacrpeaeaeHus:

0, x<1

-

F(X)=<=X —%, 1<x<2.

1 X>2
Haiiti: 1) IlnotHocTs pacmpenernetus Bepostaocteit f (X); 2) Matemariaeckoe

oxumanre M(X), ¥ ITUCIIEPCHIO D(X ); 3) BeposATHOCTH MOMagaHus CIIydaiiHOM
BEJIMYUHBI B MHTEpBan (—1,
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34. HenpepoiBHas ciiydaiiHas BeTUUYMHA X 3a7aHa QyHKUMEH pacrpeaeneHus:

0, Xx<4

s

F(x):J%\/;—l, 4<x<16.

1, X>16

~

Haitru: 1) IInoTtHOCTH pacnpeneneHus BepositHocTel | (X); 2) MaremaTtuueckoe
oxkuganne M(X), u AUCIEPCHIO D(X ); 3) BeposaTHOCTh Momaganus ciydaiiHom
BEIMYMHEI B HHTEpBa ( 2,

35. CiyuaiiHas BenTUYMHA 3a/]aHa INIOTHOCTBIO pacIipe/ieIeHHs
( T
0, mpux< - 5

fx)=< C-cosx, mpu —%<x< %

L0, mpux> %

Haiitu 1) Koadpdunuent C; 2) Oynkiuro pacnpeneneuus F(X); 3) M(X), D(X);

4)P[£sX35J.
4 2

36. HenpepriBHas cirydaitHas BenwunHAa X MMEET PaBHOMEPHOE pacmpe/eicHUe Ha
orpeske [0; 5]. 3anucare F(X) u Haueptuth ee rpaduk. Haittu M(X), o(X),

P(3<X<T).

37. HenpepbiBHas ciayyaiiHas BelnuuHa X pacrpesiesieHa o paBHOMEPHOMY 3aKOHY

Ha otpeske [0; 5]. Haiitu M(X), D(X), o(X); P(2< X <5)

38. CnyuyaitHas BenuunHa X pacrpeaencHa HopMainbHo. M3BectHo, uTo P(X > 20)
= 0,7, P(X > 40) = 0,6. HaiiTu mapameTpsl a U G pacrpeaeieHus X.

39. JlaH 3aKk0H pacrpeielIeHus CUCTEMBI ABYX CIIyYallHbIX BEJIUUYMH:

- 1 1 2
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Haiitu M(X-3Y)

40. lan 3aKOH pacnpeie]IeHUs] CUCTEMBI IBYX CIyYaillHbIX BEJIUYUH:

Haiitu D(4X-3Y)

41. Ilo pe3yiibTaTaM CTATUCTHYCCKHUX I/ICCJ'IGIIOBaHHﬁ IIOCTPOCHA TUCTOI'paMMa
OTHOCHUTCIIBHBIX 4aCTOT:

04]....
0.3

0.21]....
01}....

[ ]

050 05 15 25 35 X

rae f, - oTHOCcHTENBHAS YacTOTA BapHaHT, MOMABIIKX B i-if IPOMEKYTOK; N -

JUTMHA YaCTUYHOTO MHTepBayia. HaiiTu BEIOOPOUYHYIO CPEIHIONO.

42. Haiitu koadduiienT xoppensiuu mexay X v Y, eciu ipu 20 UCHIBITaHUSX

COOTBCTCTBYIOIINC IAPbI 3HAUCHUM Ha6J'HOI[aJ'II/ICI) CO CIICAYIOIIUMU a0COJIFOTHBIMHA
qaCTOTaMHU:
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0 2 4
Y
-1 0 0 6
0 0 3 )
1 6 0 0

1.2 Tembl NMCbMEHHBIX PadoT

Paboueii mporpaMmMoii AUCHUILIMHBI HE TIPETYCMOTPEHO.

1.3 KoHTpOJIbHBIEC TOYKH

Homep koHTpOJILHOI

T KOHTPOJILHOI

Cnoco0 npoBeneHust

Homepa tem

TOYKH TOYKH
1 KontponbHoe C TIOMOMIBIO 1-5
TECTHPOBaHHE TEXHUYECKUX CPE/CTB
1 THPOPMAITHOHHBIX
CHCTEM
2 KontponsHoe C TIOMOMIBIO 6-7
TECTHPOBaHHE TEXHUYECKUX CPECTB
1 HH)OPMAIIMOHHBIX
CHCTEM
3 Texymuii KOHTPOJIb C IIOMOIIBIO 1-7
TEXHUYECKUX CPE/CTB
1 HHHOPMAIIMOHHBIX
CHCTEM
4 KonTponbsHoe C IIOMOIIBIO 8-9
TECTHPOBaHHE TEXHUYECKUX CPE/CTB
1 HHHOPMAIIMOHHBIX
CHCTEM
5 KonTponbsHoe C IIOMOIIBIO 10-12
TECTUPOBAHHUE TEXHUYECKUX CPEICTB
1 HHHOPMAIIMOHHBIX
CHCTEM
6 Texymuii KOHTPOJIb C IIOMOIIBIO 8-12

TEXHUYECKUX CPE/ICTB
1 HHHOPMAIIMOHHBIX
CHUCTEM

1.4 [Ipyrue 00beKThI OLICHUBAHUSA

Paboueit mporpaMMoii AUCIMILTAHBI HE MPEYCMOTPEHO.




1.5 CamocrosiTesqibHAsA padoTa 00y4aromerocs

HanMeHOBaHHUsI caAMOCTOSITEIbHO PadoThI Homepa Tem
[ToaroroBka K JEKIIMOHHBIM U MIPAKTUYECKUM 1-12
3AHATHAM
BrimmonHeHne JOMAaIIHUX 3adaHui 1-12
[ToaAroToBKa K PK3aMeHY 1-12

1.6 IlIka/a oueHUBAHUA pe3yJIbTATa

[Ikanel oLleHUBaHUS U MPOLEAYPhl OLIECHUBAHUS PE3yJIbTaTOB OOyUEHUS IO
AUCHMIUVIMHE  periaMeHTupytorcss  [lomoxkeHneM O  TEKylmleM  KOHTpOJIE
yCIIEBAEMOCTU U IPOMEKYTOUHOM aTTECTAllMM OO0YyYaroUMXcs MO MpOorpaMMam
BbIcIIEro oOpa3oBaHus U [lonoxeHnem o 0auIbHO-PEUTUHTOBOM cUcTEME.

Jnsa  oueHkn cHOPMUPOBAHHOCTH PpE3yJIbTaTOB OOYYEHHs [0 JUCUUIUIMHE
UCIIOJIb3yETCs 0AIJIBHO-PEHTHHIOBAsI CUCTEMA YCIIeBAeMOCTH 00y4a0IIMXCH !

®opMOil HUTOrOBOrO0 KOHTPOJISL MO AUCLHUIUIMHE SIBJIAETCA 3K3aMeH (Wiu
i pepeHInpPOBaHHBIN 3a4€T), UTOrOBask OlLIeHKa (POPMHUPYETCS B COOTBETCTBUU CO
IIKAJION, TPUBEJICHHOW HIKE B TAOJIHIIE:

bajuiel Onenka
<=54 HEYJOBJIETBOPUTEIHHO
55-69 yIOBJIETBOPUTEIIEHO

70-84 XOPOIIIO

>=85 OTJIMYHO

IlIkaJjia oueHUBaHUSA pe3yJabTaTa

2 (6ain o 54) JeMoHCTpupyeT HemoHUMaHue MpoosieMbl. MHOTHE TpeOOBaHUS, MPEABIBISIEMBIC K
3aJaHHUIO HE BBIITIOJIHCHBI.

JleMOHCTpHUpPYETCS IEPBUYHOE BOCTIPUATHE MaTepuana. Pabora He3akOHYCHA U /WITH
9TO TJIaruart.

3 (6amn 55-69) | JleMOHCTpHUpYET YaCTUYHOE MTOHUMAaHKE MPOOIeMbl. BONbIIMHCTBO TPpeOOBaHHIA,
NPEbSBISIEMBIX, K 33JJAHUIO BBITOJTHCHBI.

Brnasienue sneMeHTaMu 33J]aHHOTO MaTepuana. B 0CHOBHOM BBITIOTHEHHBIH
MaTcpuall MOHATCH U HOCUT HeJ]OCTHLIﬁ XapakKTep.

4 (6amm 70-84) | JleMOHCTpUpYET 3HAYUTEIBHOE TOHUMAHKE TPOOIEMBI 0003HAUYEHHON
JUCIUIUTMHON. Bee TpeOoBaHus, MpebsIBIseMbIC K 33aHUI0 BHITIOHEHBI.
ConeprxaHue BBITOTHEHHBIX 33IaHUI PACKPBITO U PACCMOTPEHO € Pa3HBIX TOYCK
3pEeHHSI.

5 (6amn 85-100) | JleMOHCTpHPYET MOJIHOE TIOHMMaHKe po0sIeMbl. Bee TpeGoBaHwMsI, TIPEABABIIEMBIE
K 33J[aHUI0 BBITIOJHEHBI.

IIponeMoHCTpHpPOBAaHO YBEPEHHOE BIAJEHHUE MATEPUATIOM JTUCIUIIUHBI.
Brimonnenssie 3aJaHusd HOCAT HEJIOCTHBIX XapaKTEP, BEIIIOJIHCHBI B ITOJTHOM
0o0beMe, CTPYKTYPUPOBAHBI, MPECTABICHBI PA3THYHBIC TOUKU 3PEHUS,
MIPOJAEMOHCTPUPOBAH TBOPYECKHUN TOJIXO/.
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