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[TporpamMmma paccMOTpeHa M PEKOMEHJOBaHAa K YTBEPXKACHHIO Ha 3acelaHuM Kadeapbl
MaTeMaTHKU U TEOPHH UTP, TPOTOKOI, OT «7» HOs0ps 2023 r. Ne 3.

3aBenyromuii kadeapoi - _.w
MaTEMaTUKU U TEOPHU UTD C{f?_/ _Q,Zd/ HN.0. Conosnea

«7» HOs10pst 2023 1.

O6HoBNeHUE paboyeil mporpaMMbl AUCHUTIITUHBI

Ha 20 /20 y4eOHBIN TO/I;
paboyast mporpamMma JMCUUIUIMHBI OOHOBJIEHA B COOTBETCTBHUHM C PELIEHUEM Kadeapbl MaTEMaTUKU
U TEOPUHU UTP, IPOTOKOJI OT «__ » 20 1. Ne

Ha 20 /20 y4eOHBIH oI
paboyast mporpamMma JUCUUIUIMHBI OOHOBJIEHA B COOTBETCTBHUHM C PELIEHUEM Kadeapbl MaTEMaTUKU
U TEOPUHU UTP, IIPOTOKOJI OT «__ » 20 1. Ne

Ha20 /20  y4eOHsIid TOx:
pabouas nporpaMmma JUCIHMILIMHBI OOHOBJIEHA B COOTBETCTBUU C pellieHHMeM Kadeapbl MaTeMaTUKH
Y TEOPUH UTP, IPOTOKOJI OT «__ » 20 1. Ne



1. lleam u 3aaa494 AUCHMIIJIMHBI
Llenu ocBoenus aucnuminasl 51.0.04.02 Briciias maremarTnka:
- (dbopMUpOBaHHE MaTEMaTHYECKOW KYJIbTYpPbl y CTYICHTOB, Pa3BUTHE WX HHTEICKTA U
CIOCOOHOCTEH K JIOTUYECKOMY M aJITOPUTMUUECKOMY MBIIIJICHUIO;
- MOATOTOBKA K M3YUYEHUIO MOCIEIYIOIUX AUCIHUIUIMH €CTECTBEHHOHAYYHOIO IHMKJIa U
po)eCCHOHAIBHOTO TUKJIA: WH(POpPMATUKH, (DU3UKH, TEOPETUYECKOW MEXaHWKH, AUCKPETHOM
MaTeMaTHKH, COIpoMaTa;
- IIOJITOTOBKA CICIHMAIMCTOB, BIAJCIONIUX OCHOBHBIMH MaTEMaTUYCCKHMMU METOJIaMH,
HEOOXOAMMBIMH TIPU aHAJIW3E U MOJCIUPOBAHUHU TEXHOJIOTMYECKUX IMPOIECCOB W SBJICHUH; TPH
MOWCKE ONTHMAIBHBIX PEHICHWH 3a7ad W BBHIOOpPE HAMIYYIINX CIIOCOOOB peau3aluu ATHX
penIeHuit; mpu 00paboTKe U aHAIU3€ PE3YIbTATOB YUCICHHBIX U HAYYHBIX YKCIIEPUMEHTOB.
3amaunr OCBOCHUS JUCIUILINHEI.
- MOJIyYHUTh Oa30BBIC IPECTABICHUS O MEJISAX U 33/1a4aX MaTCeMATHKH;
- MMETh TPEJICTaBICHHE 00 OCHOBHBIX pa3/iejiaX MaTeMATHKH;
- M3YYUTh OCHOBHBIC MMOHSATHUSA U Pa3/Ieibl MATEMATHUKU;
- 3HaTh COJIepKaHUE TaKUX PA3/eIOB MAaTeMaTHKU, KaK JUHEHHas ainreOpa, aHaIUTHUYecKas
reoMeTpusi, TUPPEpeHIINATHPHOS U WHTETPATHLHOE HCUUCICHUE (YHKIMA OJHOW M HECKOJIBKUX
MEPEMEHHBIX, psibl, TuddepeHIranbHbIe YPaBHEHUS,
- BIaJeTh uWHGOpManued O [EHHOCTH MaTeMaTHKW, Kak HayKd, U €€ pOoJId B
€CTECTBCHHOHAYYHBIX M HMH)XCHEPHO-TEXHUYECKUX MCCIICIOBAHUAX, a TAaKXKE B PEIICHUH
MHTEJJICKTYallbHBIX 33714 U3 Pa3IMYHBIX Cep YeIIOBEUECKON AesITebHOCTH;
- yMETb NMPUBECTH Hanbomnee 3pPeKTUBHBIE CITOCOOBI PEIICHUS MATEMAaTUYECKUX 3a/1a4;
- MOJIy4UTh Oa30BbIe HABBIKU PELICHHUS 3a/1a4 BO BCEX pasjienax Kypca;
- 3HATh BUJbl ANreOpanvyecKuX ypaBHEHUH, CHCTEM YpaBHEHHH W METOAbl MX pPEIICHH,
CBOMCTBA MaTpPUIl U ONPEICIUTENICH, ONepallii HajJ HUMH, TaOIHIy MPOWU3BOTHBIX W IPaBHIIA
b depeHIpoBaHus, TAOIUIy HHTETPAJIOB, OCHOBHBIE METOAbl HHTEIPUPOBAHUS, OCHOBHBIE BU/IBI
i depeHIMATFHBIX YPAaBHEHUH U METOJIbI HX PEIICHHIA,
- MOJTYYUTh MPEACTaBICHIE 00 OCHOBHBIX MAaTEMATUUYECKUX MOHATUSIX U METOJIAX, M3y4aeMbIX
B Kypce MaTEMaTUKH;
- MPUOOPECTH HABBIKK TUCKYCCHH 110 OCHOBHBIM MTPOOJIeMaM MaTeMaTHKH.

2. MecTo AMCHMIIMHBI B CTPYKTYpe y4eOHOr0 IJaHa

Hucuunnuna b1.0.04.02 Beiciias maremMatuka BXoauT B biok 1. «lucuuminasl (MOLyIN)»
U OTHOCHUTCS K 00513aTeNIbHON 4acTH OCHOBHOM NMpodeccoHaIbHOM 00pa30BaTeIbHOM MPOrpaMMbl
Beiciiero ooOpazoBanusi (OIIOIT BO) 15.03.02 TexHosornueckue MalldHBI U OOOpYJOBaHUE,
npodmiib «THKUHUPUHT TEXHOJIOTHYECKOTO 000py10BaHUD.

JucuunnuHa usydaercs B 1, 2 u 3 cemectpax.

3. TpeGoBanus K pe3yJbTaTaM 0CBOEHHUS TUCHHIIHHBI

3.1. [lepeyeHb ocBaMBaeMbIX KOMIIETEHIUI

B cootBerctBum ¢ TpeboBanusamu OI'OC BO 15.03.02 TexHomornmueckwe MallMHBI U
o0opyaoBaHue, yTBEpKIeHHOro mnpukazom MwuHoOpHayku Poccum ot 09.08.2021 Ne 728, wu
yueOHpIM mnaHoM 1o OIIOII BO mnpoduns moaroroBku «VHKUHUPUHT TEXHOJIOTUYECKOTO
o0opyoBaHuUs» HarpaBieHus MoAroToBKU 15.03.02 TexHoIOrMUECKUEe MALTMHBI M 000pYA0BaHHE
IIPOLIECC U3YUEHUs AUCHUHUIUIMHBI HarpaBieH Ha (GOpMUpPOBAHHE CIEIYIOUIMX KOMIETEHIIHNA:

Kon HanmenoBanue o0menpogeccuoHaIbHOH KOMIIETEHIHMH
o0menpodgeccuoHATbHOM BbIIYCKHUKA, 3aKPEIVICHHOH 32 INCHUIIIMHON B y4eOHOM
komnerenuuu (OIIK) IUIaHEe B COOTBeTCTBUM ¢ aeiicteywommnm @PI'OC BO
OIlK-1 Crioco0eH TPUMEHSATh €CTECTBEHHOHAYUYHbIE U OOIIEHHKEHEPHBIC
3HaHUA, MCTOAbI MATEMAaTHYCCKOI'0 aHajln3a U MOACIUPOBAHUA B
npodeccroHaABbHOM eI TENbHOCTH




3.2. I[lnannpyemMble pe3yabTaThbl 00y4eHusl
[Tnanupyemble pe3ynbTaTbl OOY4YEHHS MO IUCUUIUIMHE COOTHECEHBI C HHIUKATOpaMu

MOCTHKEHNST KOMIIETEHIIUHN,

Koa v nanmenoBanue
o0menpodgeccuoOHATbHOM

KOI[ H HAMMEHOBAHUEC HHIUKATOPA JOCTHKCHUSA

€CTCCTBCHHOHAYYHbIE U
o0IIenH)KeHEPHbIE 3HAHMA,
METO/Ibl MaTeMaTHYECKOro
aHAJIN3a U MOJICIUPOBAHHUS
B npodeccuoHaIbHON
JEATSILHOCTH

KOMIIeTEeHIIM U odomenpodeccnonanbuoii komnerennuu (MOIIK)
BbinyckHuka (OIIK)
OIIK-1. Cnoco6en | MOIIK  1.1. 3Haer: QyHIaMeHTaIbHBIE OCHOBBI  BBICIICH
MIPUMEHSATD MaTEeMaTHKHU; OCHOBHBIE ()M3MUECKUE SBJIICHUS, 3aKOHBI U TEOPUHU

KJIACCHYECKOW M COBPEMEHHOW (PHU3MKH; METOJ KOHEYHBIX
AJIEMEHTOB; OCHOBbI MEXAHUKH, COMNPOTHUBIICHUS MaTEPUAIOB U
TUIPABIIKH; OCHOBHEIE 3aKOHOMEPHOCTH oOpaszoBaHUs
MOTPEUTHOCTEHN B MPOLIECCEe M3TOTOBICHUS MAIIMHOCTPOUTEIBHBIX
U3IeINn

HNOIIK 1.2. VYmeer: nNpUMEHATh [OJyYEHHbIE 3HAHUS IO
MaTeMaThuke M (U3MKe IpU H3YYEHUH JPYIHX JUCLHILINH;
BBIJICNIATE KOHKPETHOE (PU3MUECKOE COJNEpKAHHE B TPUKIATHBIX
3ajjayaXx  NMpo(ecCHOHAIBHOM  J1eATENIbHOCTH;  HCIOJIb30BATh
MaTeMaTHUYECKUE METOAbI U MOJIENIH B TEXHUUECKUX MPUITOKECHUSIX;
UCMOJb30BaTh  3HAHUE OCHOBHBIX 3aKOHOMEPHOCTEH  mpu
IPOEKTUPOBAHUU 00BEKTOB NIPO(ECCUOHATILHON NESITEIbHOCTH

HNOIIK 1.3. Bnaaeer: HaBbIKaMH TPUMEHEHUS OCHOBHBIX
MaTeMaTU4YeCcKnX, (PU3NYECKUX U  TEXHUYECKHX  METOIOB,
HEOOXOAMMBIMH ITPH aHATIU3€ U MOACIIMPOBAHUH TEXHOJIOTHICCKUX
MPOLECCOB M SIBJICHUI

4. O0beM AUCHMILVIMHBI U BUJbI y4eOHOH padoThl

OO0mmit 00bEM TUCHUILIHHEI COCTABIISAET

10 3ayeTHBIX €IUHUILI;
360 axaeMHUYECKHUX YacOB.

Buj yueOHoi padoThI

Bcero CemecTpsl

4acoB 1 2 3

KonTakTHas padora odyuyarommuxcs ¢
npenoaasareseM (10 BUAAM 3aHATHI)

138 46 46

B ToM uucine:

Jlekuuu, U3 HUX:

48 16 16 16

¢ ucnonb3oBanueMm 20 u 10T (npu Hanuuumn) - - - -

IMPAaKTUYCCKasA IMOATOTOBKA (HpI/I HaJ'II/ILII/II/I) - - - -

[IpakTnueckue / ceMUHApCKUE 3aHTHsI, U3 HUX:

c ucnonb3oBanreMm D0 u 1OT (mpu Hanuuuun) - - - -

IMPAaKTUYCCKasA IMOATOTOBKA (HpI/I HaJ'II/ILII/II/I) - - - -

JlaGopaTopHblie pabOThI, U3 HUX: - - - -

¢ ucnionb3oBanreMm D0 u 1OT (mpu Hanuauun) - - - -

MIpaKTUYecKasi MOArOTOBKA (IIPY HAJTMYHH) - - - -

Jlpyrue BUbI KOHTAKTHOW paboThl (KOHCYJIbTAIIMN
IO BBITIOJIHEHHUIO KYPCOBOTO MpoeKTa (paboThl),
KOHCYJIbTAIIUM U KOHTPOJIb BBITOJTHEHUS
CaMOCTOSITENIbHOM pabOThI CTYIEHTa U T.1I.)

CamocrosiTesibHasi padoTa (Bcero)

B ToM uucie:

KypcoBoii npoekT (pabota)

PacuetHo-Tpaduueckue paboTbl - - - -




Pedepar - - - -
Jlpyeue 6uovl camocmosamenbHol pabomwl 185,7 61,85 61,85 62
(KoHmponvbHble, domauiue 3a0anus, U m.n.)
IIpomexxyTouHasi arrectamusi B gopme 36,3 0,15 0,15 36
3adeTa/aK3amMeHa (Bcero)
Kontpoinb 33,65 - - 33,65
KonraktHas pabota oOy4aromierocs ¢
MPETO/IaBaTeIIeM:
—  3ayer 0,3 0,15 0,15 -
— KOHCYJIbTaIlUs K DK3aMEHY 2 - - 2
—  3K3aMeH 0,35 - - 0,35
OO0yt 00HEM IUCHHUIIMHEI: YACOB 360 108 108 144
3ad4. efl. 10 3 3 4
B T.4. KOHTAKTHasi padoTa 00y4aroumerocs ¢ 140,65 46,15 46,15 48,35
NpenoaaBaTejieM B X0/ie OCBOCHH S TUCIHIIJIHHBI
5. Conepixkanue TUCHUNITHHBI
5.1. Conep:xanue pa3iejioB TUCUUNIMHBI
e HanmMmeHnoBaHHe Pa3nennl
I /;1 pasaea Conep:xanue pasiesna OHJIANH-
JMCITATLINHbBI Kypca
1 | BexropHas u Ompenenurenu W UX  CBoWcTBa. MuUHOpBI U -
JIMHEHHAas anreOpanvecKue JIOIOJIHEHHS. Brruncienue
ainredpa OTIpPECIUTENICH TPETHETO IMOPSIKA PAIOKCHHEM TI0

ctpoke (cronbiy). Ilonsitue 006 ompenenurene n-ro
MOPSAKA.

Marpunpl U JeWcTBUS Haa HUMU. PelieHue cucremsl
anreOpanvyeckux JIMHEHHBIX YPaBHEHHH  METOJOM
I"aycca, ¢ moMolp0 00paTHOM MaTpHULIbL, O GopMysiaMm
Kpamepa. JIluHeliHble onepanuy Haj BEKTOPAMHM U HMX
cBoiicTBa. PaznoxkeHue BekTopa mo 6asucy.

Bekropsl B NOpsAMOYroapHOM CHUCTEME KOOPAMHAT.
CkaliipHOE€ BEKTOPHOE M CMEIIAHHOE IPOU3BEACHUS
BEKTOPOB; HX OIPEIECICHUS, OCHOBHBIE CBOWCTBA,
CIOCOOBbl BBIYMCICHHUS M TPUMEHEHUS K pPElIeHHIO
(U3MYECKUX U TEOMETPUUECKUX 3a/1a4.

JInHelHOe BEKTOPHOE NPOCTPAHCTBO

2 AHanuTnyeckas
reoMeTpHUs

[Ipsimast Ha MIIOCKOCTH (pa3iavyYHbIE BHUJbI YpaBHEHMH
npsmoi). BzanMHoe pacrnonokeHue 2-X  NpsIMBIX.
[ImockocTh ¥ npsiMasi B MPOCTPAHCTBE, UX YPABHEHHUS U
B3alMHOE pacrojokeHue. Kpusble 1 OBEPXHOCTH 2-TO
MOPSIAKA; UX KAHOHWYECKHE YPABHEHUS U IOCTPOCHHUE.
[TpeoOpa3oBaHue KOOPIUHAT

3 | Beenenwue B
aHaJIM3 U
muddepeHIanbH
0€ UCUHUCIICHUE
byHKIU oHON
IIEpEMEHHOM

OyHKIMSA OJTHOM MEPEMEHHOM. [Ipenen
nocnenoBarenbHocTH. [Ipenen ¢ynkumu. beckoneuno
Majbpie U OeckoHedHO Oonbimue (yHknuu. CpaBHEHHE
O0eckoHeuyHO  MaiblX. lIpu3Hakum  cyliecTBOBaHHS
npenenos. [lpupamenue ¢yukuuu. HenpepblBHOCTD
(GyHKIIMU B TOYKE M Ha MHTepBaje. TOYKH pa3pbiBa, UX
KJIaCCHU(UKAIIHSI.




n/n

HanmenoBanue
pa3aena
JTUCIUIIINHDBI

Conep:xanue pasaesa

Pa3zneasnt
OHJIAVH-

Kypca

[IpousBonHass (QyHKIUH, €€ TEeOMETPUUYECKUH U
MEXaHUYECKHUI CMBICJIBL. IIpaBuna
muddepennmpoBanus. Juddepennuan GyHkuu, ero
reoMeTpuueckuil cMbici. [Ipumenenue auddepennuana
B NPUOIMKEHHBIX BBIYMCIEHUSAX. OCHOBHBIE TEOPEMBI
maddepennmanpaoro  ucuucinenus (depma, Poms,
Jlarpanka) W HMX TeOMETpUYEcKas WIUTIOCTpaIlHsl.
[IpaBuio Jlonutans. Bo3pacranue u yosiBaHue QyHKINT
Ha UHTepBaje. DKCTpeMyM, HauOoJIblliee U HauMEHbIIIee
3HaYeHrne (DYHKIMM OJHOHM MEePEeMEHHOW Ha WHTEepBaJe.
Breimmykiiocts, TOUku miepern0a KpUBOH. ACHMIITOTHI.
OOmast cxema wuccienoBaHus  (DYHKIUM — OJHOM
MepEeMEHHOMN

Huddepennunansu
0€ MCYHCIICHHE,
byHKIIUN
HECKOJIBKUX
MePEeMEHHBIX

OyHKIUS ~ HECKOJBKMX  NEPEeMEHHBIX,  O0JIaCTh
onpenenenusi. [lpexen QyHKUMM ABYX NEpEMEHHBIX.
HenpepbiBHOCTP (QYHKIMH B TOYKE M B OOJIACTH.
YacTHble MPOU3BOJHBIC, WX TE€OMETPUYECKHM CMBICI.
Huddeperunpyemoctsb byHKIMN HECKOJIbKUX
nepemeHHbix. llomuplii  auddepenuuan u  ero
F€OMETPUYECKUM  CMBICI.  YacTHblE ITPOU3BOJIHBIC
BhICIIUX TOpsSAKOB. CIIOXKHBIE W HesBHas (PyHKUUA
HECKOJIbKUX NepeMeHHbIX. KacaTenbHas MIIOCKOCTh U
HOpMajb K TOBEPXHOCTH (OmpejesieHue, ypaBHEHUs).
OKkeTpeMyM QYHKINU ABYX NepeMeHHbIX. [Ipon3BoaHas
[0 HANpaBJIEHUI0 M TpaJueHT (YHKIHUH HECKOJIBKHX
TepEMEHHBIX (ONpeIeTICHNUs, BHIYUCICHHE, CBOWCTBA)

Heonpenenennsrit
HHTETPAI U
ONPEACIICHHBIN
HHTETpaI

IlepBooOpasnas. Teopema 0 pa3HOCTH MEPBOOOPA3HBIX,
HEONPENEIICHHBIN UHTErpan. MeToasl MHTErPUPOBAHU,
UCIOJIb30BaHUE TaOJINI MHTErPAJIOB. 3a/1a4a O MJIoLa 1
KPHUBOJIMHEWHON Tpamnenuy, NPUBOAAIIAs K IOHSITHUIO
OIIPEAEIEHHOr0 UHTETpalia 1o oTpe3Ky. OnpeneneHHbli
UHTErpal Mo OTpe3Ky (ompeneneHue, OCHOBHBIE
CBOWCTBa, BblUMCIeHUe, Qopmyna HeloToHa -
JleitOHuna). 3agaya 0 Macce reOMETpUYECKOn (QUTypBI,
MpUBOJALIAS K MOHATHIO JBOMHOIO, KPUBOJHMHEHHOTO,
[TOBEPXHOCTHOTO M TPOWHOro HMHTErpanoB. OCHOBHBIE
CBOICTBA U BBIYUCIICHHE.

3agauu, TPUBOJAIINE K MOHITHIO IBOMHBIX U TPOMHBIX
UHTETrpaJIoB

OOBIKHOBEHHBIE

Qg depeHmaIbH
bIC YPaBHEHHUS

3amaun,  npuBoasmue K auddepeHIHaTbHBIM
ypaBHeHusM.  Omnpeznenenue  auddepeHnaIbHOro
YpaBHEHU, €ro mopsijaka u pemieHud. 3agaya Komu u
teopema Komm 1yis ypaBHenuit 1-ro nopsaka. O6iee u
Y4acTHOE pelIeHus. OcHoBHbIE THUIIBI
muddepeHMaNbHBIX  ypaBHEeHUH | -ro  mopsika.
HuddepeHunanbible ypaBHEHUS BBICIIUX TMOPSAKOB.
HuddepeHunanbaple  ypaBHEHHS BTOPOTro  IOpSIKA.
3amaua Komm. OOmee W YacTHOE  peIIEHUS.
Juddepennunanbaple  ypaBHEHHs]  BTOPOTO  MOPSJIKA,




No HaumenoBanue Pasnennt
i pasaena Coaep:xanue pasaeia OHJIAliH-
AUCHMILINHBI Kypca
JOMyCKalolue  TMOHWXeHHe mopsanka. JluHelHbie
muddepeHanbHbple  YpaBHEHUS  N-TO  THOPSJIKA.
Teopembl 0 cTpykType OOIEro peueHus JTUHEHHOro
OJIHOPOJHOI'O U JINHEHHOI0 HEOJHOPOAHOIO YpaBHEHUM
n-ro nopsaka. dyHIamMeHTadbHAs CHCTEMa pelleHui
JMHEHHOTO OJIHOPOJIHOTO i depeHIATEHOTO
ypaBHeHUA. MeTO/bl pelieHus: TMHEWHBIX OJHOPOJHBIX
U HEOAHOPOAHBIX Au(depeHnnanbHbIX ypaBHEHUN C
MTOCTOSIHHBIMH KO3 (HUITMEHTaMH
7 | Uucnosele u UucnoBol pan, cxoaumocTb, cymma. OCHOBHbIE -
(GyHKIIMOHATBHBIE | CBOMCTBa cXoismuxcs psanoB. IlpusHaku cxomumoctu
PAIBI quCciOBBIX  psanoB. CreneHuble psgbsl.  MuTepBan
cxonumocTH. Psaael Teltnopa u Maknopena. Paznoxenue
(GyHKIIUH B CTENEHHBIC psabl. [IpuMeHeHne CTeIeHHBIX
PSIOB B IPUOJIUKEHHBIX BHIYUCICHHSIX
8 | Teopus Crnyuaiinbie COOBITHSL. Anrebpa COOBITHIA. -
BEPOSTHOCTEH U OTtHocuTenbHas 4acToTa. Knaccuueckoe,
OCHOBBI r€OMETPUUYECKOE,  AKCMOMATUYECKOE  OIpeJelIeHHE
MaTEeMaTHYeCKOH | BEPOSITHOCTH. OcHoBHbIE TEOPEMBI TEeopuun
CTaTUCTUKU BeposaTHocTe. Dopmyna nmosHoi BepoaTHOCTH. Cxema
bepuynnu. JluckpeTHble U HEMpEepbIBHBbIC CIydalHbIC
BeMMYUHbl. DYHKIUA  paclpeiesieHus, IJIOTHOCTh
BEPOSATHOCTH U YHCIOBBIE XapPaKTEPUCTUKU. 3aKOHBI
pacnpesneneHuss  JAUCKPETHBIX HETPEPBIBHBIX
ciny4aifHbIX BenuuynH (OuHommanbHOe, Ilyaccona,
paBHOMEpPHOE, MOKa3aTeNbHOE, HOpMaJIbHOE
pacnpenenenusi). ['eHepaibHas  COBOKYIHOCTB
BBIOOpKA. [Tonuron 4acToT, rucTorpamma.
DOwmnupuueckas GpyHkuus pacnpeneneHus. Haxoxaenue
HEU3BECTHBIX MapaMeTPOB pacHpeeeHHs 0 BhIOOPKe.
ToueuHble W MHTEpBAIbHBIE OLIEHKM MapaMeTpOB
pacnpenenenus. MeToq HAaMMEHbIIUX KBaIpaTOB.
Craructuueckas IpoBepKa ruIoTe3
5.2. Pa3zgennl AMCOUILIMHBI 1 BUABI 3aHATHHA
KonrakTHas padora
00y4yaroumxcs ¢
e npenojaasareseM (1o BUaam
o/ HaunMenoBanue 3aHSITUI), YaCOB CPC Kounr Bceero
o | Pasiela IMCHUILIHHDI Hpyrue poJb 4acoB
Jlek BU/IbI
IIpakr. o
107071 KOHTAKTHOM
padoThI
1 | BexropHas u nuHelHHas 4 8 - 21 - 33
anredpa
2 | Anaimtudeckas 6 10 - 21 - 37
reOMEeTpus




KonrakTHas paGora
00y4Jarommxcs ¢
e npenojaasareseM (1o BUaamM
n; HanmeHnoBanue 3aHATHII), YACOB CPC Konr Bcero
[ | Pasiena MMCHHITHHEL Apyrue poJb 4acoB
Jek BH/BI
IIpakr. .
1100 KOHTAKTHOI
padoThbI
3 | AuddepenunanpHoe 6 12 - 21,85 - 39,85
UCYHCIIEHUE (PYHKLIUU
OJIHOU IEPEMEHHOU
4 | IuddepenmuanpHoe 4 8 - 21 - 33
MCYHCIIeHNE (PYHKIUU
HECKOJIbKUX
MIEPEMEHHBIX
5 | HeonpeneneHHsli 6 10 - 21 - 37
UHTETpal U
OIpEJICIICHHBIN
MHTETpal
6 | OOBIKHOBEHHBIE 6 12 - 21,85 - 39,85
muddepeHranbHbIe
YpaBHEHMSI
7 | Uucnosele u 10 20 - 26 - 56
(YHKIMOHATIbHBIE PSiIbI
8 | Teopus BeposTHOCTEH 6 10 - 32 - 48
U MaTeMaTu4ecKas
CTaTUCTHKA
3auer - - 0,15 - - 0,15
3auer - - 0,15 - - 0,15
Koncynbramuu - - 2 - - 2
HK3aMEHY
KoHTpo:b - - - - 33,65 33,65
DK3aMeH - - 0,35 - - 0,35
Utoro: | 48 90 2,65 185,7 | 33,65 360
HToro KoHTaKkTHas paboTa: 140,65 - - -
6. JIabopaTOpHBIi MPAKTUKYM - HE TIPEIYCMOTPEHO.
7. IlpakTHYecKue 3aHATHSA (CEeMHHAPHI)
Ne Ne pazgena . Hacos Bcero
w/n | muenmmIMHbI TemaTnka NpakTHYeCKUX 3aHATHH (CEMHHAPOB) cI0mn 4ACOB
AO0T
1. 1 Martpuuel u neiictus Haa HUMU. [Ipasuno Kpamepa. 2
Cucrema IByX U TpEX JIMHEMHBIX YPaBHEHUH C IBYMs
U TpeMsi HeM3BeCTHBIMHU. OmnpenenuTenud BTOPOro U
TPETHEro TMOPSIKOB, X CBOWCTBA. Anredpamueckue
JonosHeHus U MuHophL. TloHsTHEe 00 onpenenuTene
K-ro mopsiaka
2. 1 OOparHass marpuna. MaTpuU4HBI METOJ pelIeHHs 2
CHCTEM JIMHEHHBIX YPaBHEHU.
Meron ['aycca




Ne paznena
JTUCIHHUIIINHEI

TeMaTuka NPAKTHYECKHUX 3AHATHH (CEMUHAPOB)

YacoB
cD0mn
JA0T

Bcero
JacoB

1

JlekapTOoBbl KOOpJIMHATHI HA TIUIOCKOCTH M B
npocTtpaHcTBe. PaccTtosiHue Mexay AByMs TOYKAMM.
Jenenue orpe3ka B JaHHOM OTHOIIICHUH.

Bekrop, ero abcoyitoTHasi BeTUYMHA U HaIpaBJICHUE,
paBeHCTBO  BekTOpoB.  KoopauHaTel  BEKTOpa.
CrnosxeHue BEKTOPOB.

YMHOXKEeHuEe BekTopa Ha uucio. KosimHeapHbie
BEKTOPBIL. JInHEeHO-HEe3aBUCHUMBIC CUCTEMBI
BeKTOpOB. baszuc. Paznokenne Bekropa mo 6a3uc

CkassipHOE IIPOU3BEAECHUE BEKTOPOB, €r0 CBOWCTBA.
VYron MEXY BEKTOPaMH. Ycnosue
NEPIEHIUKYJISIPHOCTU ABYX BEKTOPOB.

BektopHoe mpousBeneHHMe M €ro  CBOWCTBA.
CwmemanHoe npowusBefeHue. KommiaHapHOCTh TpEX
BEKTOPOB

YpaBHEHHUS IUIOCKOCTH. YTOJ MEXAY IJIOCKOCTSIMHU.
VYcnoBust mapamienbHOCTH W MEPIEHIUKYISPHOCTH
mIockocTer. PaccTtossHUEe OT TOUKU 0 INIOCKOCTH

YpaBHEHUs NPAMOUW B IPOCTPAHCTBE. YTOJI MEKIY
NPSMON M INIOCKOCTBIO, X B3AMMHOE PACIOJIOKEHHUE

KpuBbie BTOporo nopsaka.

IIpuBeneHne ypaBHEHHI KPUBBIX BTOPOIO MOPsAJIKA K
KaHOHMYECKOMY BUILY

[ToBepXHOCTH BTOPOTO MOPsAKA

10.

w

IIpenen nocinea0BaTEIbHOCTH

-

11.

[Mpenen ¢ynkuuu B Touke. CpaBHEHUE OECKOHEUHO
ManbIX. OKBHUBAJIEHTHBIE OECKOHEYHO MaJjble, HX
MCII0JIb30BAaHUE MTPU BBIUMCIECHUHU MTPEIEIIOB.

12.

HenpeppiBHOCTh GYHKIINMH, TOUKH pa3pbiBa

13.

[IpousBognas (GyHKIMU, €€ TeOMEeTpUYEeCKUil U
MeXaHW4ecKnid  cmblcia.  [Ipom3BomHass  cymwmbl,
IIPOU3BEJICHUS U YACTHOT'O

14.

[IpousBognas cnoxknodt ¢ynkuuu. I[IponsBoaHas
00paTHON (PYHKIIMH.

15.

Teopembr Pomns, Jlarpawxa u Komm. IlpaBuiio
Jlonurans

16.

HccnenoBanue GyHKIUN ¢ TOMOLIBIO TPOU3BOIHBIX.
AcuMnToThl KpuBBIX. OOmas cxema MOCTPOEHUs
rpaduKoB QyHKIUI

17.

OyHKIIMM  HECKOJbKHUX  mepeMeHHBIX. [Ipenen
¢yukuuu. HenpepsiBHOCTE. YacTHBIE TPOM3BOIHBIE

18.

HuddepenunpyemMocTsb GbyHKIUY. [TonnsIit
muddepeHMalr M €ro  CBsA3b € YaCTHBIMHU
IPOU3BOIHBIMU

19.

[TpousBoHBIE oT CJIO’KHBIX (byHKIMHA.
WNuBapuanTHOCTh (opMBI MOIHOTO auddepeHiuana.
KacarenbHast II0CKOCTh M HOpMaJIb K TIOBEPXHOCTH.
["'eomeTpuyeckuii cMpIca OJHOTO AuddepeHnrana




YacoB

Ne Ne paznena - Bcero
e TeMaTuka NPAKTHYECKHUX 3AHATHH (CEMUHAPOB) c90mu 4aCOB
A0T

20. 4 DKCTpeMyMbl (QYHKIIMA HECKOJBKUX IEePEMEHHBIX. - 2
Heobxoaumoe ycioue. JlocTaTouHbIe YCIOBUS

21. 5 [TepBooOpasnas. Heonpenen€Huplii MHTETpaI U €ro - 2
CBOIICTBA. Tabnuna OCHOBHBIX bopmyn
MHTETPUPOBAHUSL. Henocpenctsennoe
UHTETPUPOBAHUE.
HuTerpupoBaHue 1o 4acTsIM U MOICTaHOBKOM

22. S) WuTerpupoBanie palMoOHANBHBIX (QYHKIHA ITyTEM - 2
pa3JIokKeHMs Ha MPOCTerIne Jpoou

23. S) WuTerpupoBanue BBIpAXECHU, coJieprKalInX - 2
TpuroHomerpuueckue (Qynkuuu. HWHTEerpupoBanue
HEKOTOPBIX MppaIMOHATBHBIX BBIPAKCHHM.
Vcnonp3oBanue TabIUI] MHTETPAJIOB

24, 5 Onpenenennbii  uHTerpan. ®opmyna HbroToHa- - 2
JleliOHMIIA

25. 5 [Ipunosxenre MHTETPAIOB K BHIYMCICHUIO TUIOIAICH - 2
IUIOCKUX (pUTyp, IUIMH AYT KPUBBIX, OOBEMOB TeN H
IUIOIIAJEH IOBEpXHOCTEH BpameHus. dusnyeckue
MPUJIOKEHHUS OTPEeIEHHOr0 MHTErpajia

26. 6 Juddepenunansubie ypaBHEHUS C Pa3AeIaOIIUMUCS - 2
NEPEMEHHBIMH, OJTHOPOHBIE YPaBHEHUS

27. 6 Jluneitnple nuddepeHnmanbuple  ypaBHeHUs 1-ro - 2
nopsiika, ypaBHeHus bepryim

28. 6 JuddepennunansHbpie ypaBHEHHs BBICIIUX MOPSIKOB. - 2
3amaua  Komm.  VYpaBHeHus,  JoIycKarolue
MOHIDKEHUE TOPSIIKA

29. 6 Jluneituble ~ ogHOponHBIE  AM(dEpeHInaIbHbIe - 2
YpaBHEHHUS C TOCTOSTHHBIMU KO3 UILIMEHTaMHU.

30. 6 JluHeliHbIe  HEOAHOPOAHBIE  TU(EpeHIATbHBIC - 2
YpaBHEHUS C TMOCTOSHHBIMH Kod(hduimeHtamMmu u ¢
MPaBOi YacThIO CHENHAIBHOTO BHJIA

31. 6 Metoa Bapualuu NpOU3BOJIbHON NOCTOSHHOU - 2

32. 7 Yucnosble paapl. CxonauMocTb U CyMMa psija. - 2
HeoOxomumoe ycnoBue cxomumoctu. JlecTBus c
psiIaMu.

33. 7 [Ipu3Haku cpaBHEHHMsSI CXOAMMOCTH  PSAJIOB C - 2
MOJIOKUTETHHBIMU YJICHAMH.

34. 7 [Tpusnaku [anambepa, Komm, uHTErpanbHbIi - 2
MPU3HAK CXOAMMOCTH YHCIIOBBIX PSJIOB

35. 7 3HaKonepeMeHHbIe psnbl. AOCOTIOTHAS M YCIOBHAs - 2
CXOMMOCTHU. 3Hakouepenyromuecs paasl. [Ipusnak
JleitOHuLa

36. 7 QDyHKIMOHANbHBIE Psifbl. PABHOMEpHAs CXOIMMOCTh - 2

37. 7 Crenennbie psabl. Teopema AGens. Paamyc - 2
cxoauMoctu. CBOWCTBA CTENICHHBIX PSIJIOB

38. 7 Psn Teiinmopa - 2

39. 7 [TpuOnkeHHbIE BBIYMCIEHUS 3HAYEHUH (DYyHKUIMH, - 2

nNpeaciioB MW  HCEONPCACICHHLIX  HMHTCTPAJIOB C
IMOMOIIbIO CTCIICHHBIX PAOOB




Yacos
Ne Ne paznena - Bcero
e TeMaTuka NPAKTHYECKHUX 3AHATHH (CEMUHAPOB) c90mu 4aCOB
A0T
40. 7 Paznoxenune hynkumu B psajg Pypbe - 2
41. 7 WuTerpan @ypoe - 2
42. 8 Kiaccuueckoe onpeneneHne BEPOSITHOCTH. - 4
['eomerpuyeckue BEPOSITHOCTH. YcnoBHbIe
BEPOATHOCTH. DPOPMYJIBI YMHOXKEHHUS MU CIOXKEHHUS
BeposiTHOCTEH. He3aBHCHUMOCTh COOBITHIA.
43. 8 dopmyna mosHON BeposTHOocTH, (Gopmyna baiieca. - 2
WcnbiTanus bepnyiun
44, 8 CnyvaitHpie BenMuuHBL. DYHKIUSA pacnpeneieHus - 2
CIIy4allHOM BeJIMYMHBI U €€ cBolicTBa. HenpepsiBHbIE
W JUCKpETHBIE paclpeneieHus. MaTemaTuueckoe
OKHMJIAaHWE W JUCTIEPCUs CIyYalHBIX BEIUYMH M HX
CBOMCTBa
45. 8 ['eHepasibHbIE COBOKYMHOCTH 00BEKTOB. BriOopka u - 2
criocoObl  e€ opraHu3anuu. BapuanMoHHBIR s,
Omnupuueckue — pacnpenenenus.  llomuron u
rucTorpamma
Htoro: 90
8. IIpumepHas TeMaTHKAa KYPCOBBIX IPOEKTOB (PadoT) — HE PEAYCMOTPEHO.
9. YueOHO-MeToAUYeCKOe U HH(OpPMAIHOHHOE o0ecTieYeHue TN CHHIIIMHbI

a) OCHOBHasl JITepaTypa, B T.4. u3 IbC

1. 'mypman B.E. PykoBoJCTBO K pelIeHHIO 3a/1a4 10 TEOPUU BEPOSITHOCTEN U
MaTeMaTU4YeCKOU CTaTUCTUKE: yueOHoe mocooue st By30B / B.E. 'mypman. — 11-e uzg.,
nepepad. u gon. — Mocksa: U3aarensctBo IOpaiit, 2023. — 406 c. — (Briciiee o6pazoBaHue).
— ISBN 978-5-534-08389-7. — TexkcT: anexrponnslii / OOpa3oBarenbHas miardopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/510436 (nata oOpamenus: 22.01.2024). — Pexxum
J0CTyHa: 1711 aBTOPU3UP. MOJIb30BATENEH.

2. I'mypman B.E. Teopus BeposTHOCTEl 1 MaTeMaTH4eCKasi CTATUCTUKA: YUEOHUK JUIs
By30B / B.E. 'mypman. — 12-e uzn. — Mocksa: U3narensctBo HOpaiit, 2023. — 479 ¢. —
(Bricmiee obpazoBanue). — ISBN 978-5-534-00211-9. — TekcT: 2MeKTpOHHBIH //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/510437 (nata
oOpamienus: 22.01.2024). — PexxuM foctyna: Juis aBTOPU3HP. M0JIb30BATENEH.

3. CemtHukoB A.A. COOpHHUK 3a7a4 IO TEOPUU BEPOSATHOCTEN, MAaTEMAaTUYECKOM
CTaTUCTHKE U TEOPUHU CITydailHbIX QyHKIMIA: yueOHOe mocodue / A. A. CBEIHUKOB. — 5-€ U31L.,
crep. — Cankr-IletepOypr: Jlans, 2022. — 448 c. — ISBN 978-5-8114-0708-8. — Tekcr:
ANIEeKTpOHHBIN // JlaHb: anekTpoHHO-0ubnHnoTeynas cucrema. — URL:
https://e.lanbook.com/book/211169 (nara o6pamenus: 04.04.2023). — Pexxum noctyma: mms
aBTOPH3. MOJIb30BATENEH.

4. Hazapos A.1. Kypc MaTeMaTUKH [ HEMaTEMAaTHUYECKUX CIEIIMATbHOCTEN U
HarnpaBieHui OakanaBpuara: yueOHoe nocodue / A.1. Hazapos, 1.A. Hazapos. — 3-e u3n., ucnp.
— Cankr-IlerepOypr: Jlanb, 2022. — 576 ¢. — ISBN 978-5-8114-1199-3. — Tekcr:
ANIEeKTpOHHBIN // JlaHb: anekTpoHHO-0ubNHnoTeynas cucrema. — URL:
https://e.lanbook.com/book/210641 (nata oopamenus: 04.04.2023). — Pexxum noctyma: mms
aBTOPH3. MOJIb30BATENEH.

Hanxo [1.E. Bricias maremMaTuka B ynpaxHEHHUIX U 3a7adax: yueOHoe nocodue ajs
By30B: B2 4. Y. 1 / [LE. [lanko, A. I'. IToros, T.f. KoxxeBHukoBa. — 6-¢ u3a. — MockBa:



OHUKC 21 Bek; Mup u O6pazosanue, 2006. — 304 ¢. — ISBN 5-488-00293-6; 5-488-00294-4;
ISBN 5-94666-257-0; 5-94666-258-9.

5. Nanxko I1.E. Beiciias marematrka B yIpaKHEHHSIX U 3aa4ax: yueOHOe mocooue s
By30B: B 2 4u. U. 2 / [LE. Jlanko, A.I'. [Tonos, T.f. KoxxeBaukoBa. — 6-¢ u3n. — Mocksa:
OHUMKC 21 Bek; Mup u O6pazosanue, 2005. — 415 ¢. — ISBN 5-329-01240-6; 5-329-01227-9;
ISBN 5-94666-178-7; ISBN 5-94666-175-2.

0) 10NOJIHUTEIbHAS JINTepaTypa, B T.4. u3 IbC:

1. umaueB B.C. Bricmas Mmatemartuka: yuyeonoe mocooue s By3oB / B.C. [llumaueB. —
8-e¢ m3n., mepepad. m gomn. — MockBa: M3marensctBo FOpaiit, 2023. — 447 c¢. — (Beicmiee
obpazoBanmue). — ISBN 978-5-534-12319-7. — Texkcr: anektpoHHblii // OOpaszoBarenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/510530 (nara obpamenus: 22.01.2024).
— PexxuM poctyna: Ui aBTOpu3. MOJIb30BaTENeH.

2. bepman I'.H. COopHuk 3a1a4 1o Kypcy Matemarudeckoro ananusa / I'.H. bepman. — 11-
e usa., crep. — Cankr-IletepOypr: Jlans, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TekcT:
DIICKTPOHHBIN // Jlans: JIEKTPOHHO-OMOIMOTEIHAS CUCTEeMA. — URL:
https://e.lanbook.com/book/295943 (nata oOpamenus: 04.04.2023). — Pexum pocrtyna: i
aBTOpU3. MOJIb30BATEIICH.

3. COOpHUK 3a/1a4 [0 aHAIUTUYECKOM TeOMETPUU U JIMHEHHO! anredpe: yueOHoe mocobue
ist By3oB / JI.A. bexemumena, /[.B. bexnemumes, A.1O. [Terposuy, U.A. UybGapoB. — 9-¢ u3.,
crep. — Cankr-IlerepOypr: Jlanp, 2022. — 496 c. — ISBN 978-5-8114-9224-4. — Texkcr:
DIIEKTPOHHBIN // Jlans: JIEKTPOHHO-OMOIMOTESIHAS CUCTEeMA. — URL:
https://e.lanbook.com/book/190976 (mata obpamenus: 04.04.2023). — Pexum moctyma: is
aBTOpU3. MOJIb30BATEIICH.

4. bexnemumes J[.B. Kypc ananutrueckoit reomMmeTpuu v TUHEHHON anreOphl: y4eOHUK TS
By30B / JI.B. bexnemumeB. — 19-e usn., crep. — Cankr-IlerepOypr: Jlans, 2022. — 448 c. —
ISBN 978-5-8114-9223-7. — TekcT: 3neKTpoHHbIH // JIaHb: 371IeKTpOHHO-OMOIMOTEUHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/189312 (nara o6pamenus: 04.04.2023). — Pexxum gocryna:
JUTSL aBTOPU3. TOJIb30BATENCH.

5. Ky3uenos JI.A. CO0pHUK 3aaHHI! 110 BBICIIEN MaTeMaTUKE: TUIIOBBIE PACUETHI: yueOHOE
nocobue ans By30B / JILA. Kysneno. — Uzn. 10-e, crep. — Cankr-IlerepOypr: JIAHD, 2008. —
239 c. — ISBN 978-5-8114-0574-9.

6. XBarueB A.A. MaremaTudeckuii aHa/In3: KOHCIEKT JEKIuil: yueOHoe mocodue / A.A.
XsartieB; [IckOBCKMIT TOCYIapCTBEHHBIN MOJUTEXHUYECKUM MHCTUTYT. — W31, 2-e. — Ilckos:
Uz narenscrro [T, 2008. — 128 c.

7. TluckynoB H.C. JuddepennmanbHoe u HHTErpaibHOE MCUMCIEHUS: yueOHOe mocolue
quig BTy30B: [B 2 1.]. T. 1 / H.C. IluckynoB — Mocksa: Unterpain- Ilpecc, 2006. - 415 c. —ISBN
5089602-012-0.

8. IMuckynos H.C. IuddepennmanbHoe U UHTETpaIbHOE UCUUCIEHUS: yuyeOHOe 1mocodue
11t BTy308B: [B 2 1.]. T. 2 / H.C. IluckynoB. — u3n. crep. — Mocksa: Unterpan-Ilpecc, 2006. —
544 c. — ISBN 5089602-013-9.

B) NlepeyeHb HH(POPMALIMOHHBIX TEXHOJIOTHIi:

1. Onepaunonnas cucrema: Windows 7 (4 Bbliie)

2. Be6-0Opay3sepsl: SAunexc, Google Chrome, Mozilla Firefox.

3. Ilpuknaxusie nporpammsl: 7-zip, LibreOffice unun MS Office, Adobe: Acrobat Reader,
DJVU Reader (numensus GPL).

r) pecypcbl HHGOPMALMOHHO-TEIeKOMMYHUKAIMOHHOM ceTH « AHTepHeT»:
1. http://elibrary.ru— Hayunast snextponHas OuOiImnoTexa.
2. https://e.lanbook.com/ — DnekTpoHHO-OMOIMOTEUHAs cCHCTEMa U3aTeabcTBa JIaHb



3. http://lwww.studentlibrary.ru/ — DnextponHO-0ubIHOTEUHAsT crucTtema «KoHCyabTaHT
CTY/ICHTa»

4. http://www.iprbookshop.ru/ — Dnekrponno-6ubnuoreunas cucrema «IPR SMART»

5. https://urait.ru/— DnexTponHo-6ubmoTeunas cuctema «FOPAVT»

n) nepedyenb IO u JOT (oHaaliH-KYpCOB):
[Ipy HEOOXOAMMOCTH MPEAyCMOTPEHO UCIOIb30BaHUE JIIEKTPOHHOTO OOydYeHUs U

JTUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TexHomorui B cucreMe LMS Moodle (http://do3.pskgu.ru).

10. MaTepnanbﬂo-TeXaneCKoe o0ecneuyeHue AUCHUIIJIUHBI

Anpec
(MecTONnoJI0KEHHE) HaumeHoBaHmue
Y4eOHbIX KAOUHETOB, 000pY10BAHHBIX YUeOHbIX
00bEKTOB J1JIs Ka0OMHETOB, 00bEKTOB JIJIs
Ne IlepeyeHb OCHOBHOTO
NpoBeIeHUs NMPOBeJeHUS MPAKTHYCCKHX
n/n . o0opynoBanusi
NPAKTHYECKUX 3aHATHH, 00bEKTOB
3aHATHI, 00bEKTOB (puznyecKkon KyJabTyphbl U
dusnyeckon cropra
KYJbTYPbI U CIOPTA
1. 180000, [IckoBckast | Yuebnas aynutopust Ne 100 — | YueOnas wmebOenb, B TOM
o0nacts, T. [IckoB, JEKTOpUM Uil  MPOBEICHUS | UUCIE CHEUUaTIu3UpOBaHHAsA
yi. JI. Toncroro, n. 6a, | IEKIUOHHBIX W TPAKTHYCCKUX | ydeOHAS Me0ernb TUTSt
aTax - 1, 3aHATUH, TPYIIIOBBIX u | uaBanuaa u auna ¢ OB3;
nomerienne Ne 13, | H”HAMBUAYATBHBIX obopyioBaHue s
momans 203,5 kB.M KOHCYJIbTallUH, TEKYILEro | OpraHu3aluu
KOHTPOJS W TIPOMEXKYTOYHOU | BUJACOKOH(EPEHIICBSI3U
aTTeCTalUU. (TeneBu3opsl — 6 1IT., BUJIEO
Kamepa — 3 miT.,
Aynutopus IUisi UHBAJTUIOB U | aKyCTUYECKHE KOJIOHKU — 4
aui ¢ OB3 mT., MUKpOOHBI — 2 mIT.,

ycwIuTenb 3Byka — 1 mr.,
MUKILIEPCKUH mynbT — 1 1mT.),
[IEPCOHANIBHBIN  KOMIIBIOTEP

IpenoaaBaresns C
MOJKIIIOUEHUEM K  CETH
«nTepuer» u
o0ecrieueHueM JocTyna K
JJIEKTPOHHOU
MH(OPMaLIOHHO-
o0pa3oBaTenbHOM cpene
YHUBEPCUTETA,

CBETOMO/IHBIN IKpaH;
y4eOHO-HATJISTHBIE TIOCOOUS
(B DIIGKTPOHHOM  BHUJE),
00eCIIeunBaroIIye
TEeMaTHYECKHE
WJUTFOCTPAITNH,
COOTBETCTBYIOIIUE paboueit
mporpamMme JUCITUTITHHBIL.




Anpec
(MecTOMmOJ10:KEHKE)
yueOHbIX Ka0OMHETOB,
00LEeKTOB 1JISl

HaumeHnoBaHue
000py/10BAHHBIX Y4eOHBIX
Ka0OHMHETOB, 00HLEKTOB JJIs

nomenieane Ne 11,
mIomanb 63,8 KB.M

Ne IlepeyeHb OCHOBHOIO
/i NPOBe/iCHUs NPOBe/IeHHs] IPAKTHYECKUX T
NPAKTHYECKUX 3aHATHI, 00bEKTOB
3aHATHI, 00bEKTOB (puznyecKkon KyJabTyphbl U
$usnueckou cropra
KYJbTYPbI U CIOPTA
1) OnmnepaunoHHass cHcTeMa
Windows10 Professional
Russian Edition
2) 7-zip (mumensust GPL)
3) Be0O-Opaysep: SHaekc
(muensust GPL)
4) LibreOffice (nuuensus
LGPL)
5) MS Office 2021
6) Adobe: Acrobat Reader
(mumensus EULA)
7) DJVU Reader (munensus
GPL)

2. 180000, [IckoBckas | YueOnast aynuropuss Ne 100a | Yuebnas wmebenb, B TOM
o0nacts, T. [IckoB, TUISI MPOBEJICHUS | YHCIE CIEeNHATU3UPOBAHHAS
yn. JI. Toncroro, 1. 6a, | caMOCTOSATEIBHOMN paboThl, | yueOHas Me0ernb TUTSt
aTax - 1, WHIBUAYATbHbBIX unBanuaa u iuua ¢ OB3;
nomenienne Ne 40-41, | KOHCyIbTalUH, TEKYIIETO | TOMELIEHHE OCHAIIIEHO
momans 14,2 k.M KOHTPOJISI U MPOMEXKYTOUHOHN | MEPCOHATBHBIM

aTTecTalluu Uil WHBAJIUAOB U | KOMIIBIOTEPOM C
mm1r ¢ OB3 MNOJKIIOUEHUEM K  CETH
«HTepueT» u
obecriedyeHneM JocTyna K
AJIEKTPOHHOU
MH(pOPMAaIMOHHO-
o0OpazoBarenbHON cpene
YHUBEpPCHUTETA.
1) OmnepanuoHHas cucTeMa
Windows7
2) Be06-6paysepsl: SHnexc,
Google Chrome, Mozilla
Firefox
3) LibreOffice
4) Adobe Acrobat Reader
5) 7-zip

3. 180000, IlckoBckast | YueOnas aymutopus Ne 25 — | YueOGHas mebenb;
o0nacts, T. [IckoB, JJIEKTPOHHBIA YWTAJIbHBIM 3am | 12 KOMIIBIOTEPOB c
yi. JI. Toncroro, n. 4, | 1Uig caMOCTOSITEIbHON paOOThl | IOJAKIIOUEHHEM K CETH
ITaX - 2, «naTepHeT "u

obecriedyeHneM JocTyna K
AJIEKTPOHHOU
MH(POPMAIMOHHO-




Anpec

(MecTOMmOJ10:KEHKE) HaumeHnoBanue
y4eOHBbIX KaOMHETOB, 000py10BaHHBIX y4eOHBIX
00LEeKTOB 1JISl Ka0OHMHETOB, 00HLEKTOB JJIs
Ne IlepeyeHb OCHOBHOIO
NPOBe/iCHUs NPOBeACHUS MPAKTHYECKHUX
n/n . 000opya0BaHUsA
NPaKTHYEeCKUX 3aHATHH, 00bEKTOB
3aHATHI, 00bEKTOB (puznyecKkon KyJabTyphbl U
$usnueckou cropra
KYJbTYPbI H CIIOPTA
o0pa3oBaTenbHOM cpene
YHUBEPCUTETA KOMIUIEKT
JIMLEH3UOHHOIO
IIPOrpPaMMHOTI0
o0ecrnieueHusl.

1) OmnepaunuoHHas cucTeMa
Windows7

2) Be6-0pay3zepsl: SAnpekc,
Google Chrome, Mozilla
Firefox

3) LibreOffice

4) Adobe Acrobat Reader

5) 7-zip

11. MeToauyeckoe odecneyeHue JUCIHUIINHBI

11.1. Meroanuyeckue peKOMEHAAIMH 110 OPraHU3ANMH U3YYeHUS TUCHHUILINHBI

1. Jna Oonee sddexruBHOrOo ycBoeHus kypca b1.0.04.02 Beicmras wmaremaruka
PEKOMEHIyeTCsl HCMOJb30BaTh Ha JIEKIMSIX W MPAKTUYECKUX 3aHATUSIX BHIEOMATEpHUAbI,
ob6o6mraronue TabIuIbI U JIp.

2. Jlns TOBBIIEHUS MHTEpeca K IUCHUIUIMHE W PAa3BUTHS MATEMaTUYECKOW KYJIbTYPBI
1eIecoo0pa3Ho coo0maTh Ha JICKIUSIX CBEJICHUS U3 HCTOPUH MaTEMaTUKH U HH(DOPMAIIHIO O BKIIAC
POCCHUHCKHX YYEHBIX B MATEMaTHYECKYIO HAYKY.

3. BaxubiM ycioBHeM ycmemHoro ocBoeHus auctuiiuHbl  b1.0.04.02  Beicmas
MaTeMaThKa SBISETCS  CaMOCToATenbHas  pabora  cryaeHToB. [lns  ocymiecTBieHuUs
WHMBUIYAITBHOTO MOIX0/1a K CTYJCHTaM M CO3/IaHUs YCIOBUNA PUTMHUYHOCTH yU4EeOHOTO Tporiecca
PEKOMEHIYIOTCS MHAUBHIyallbHbIe TUTIOBBIe pacueTsl (TP) B rpymnmax um KOHTpoJbHBIE PabOTHI
(KP). KontponpHas paboTa sBIsS€TCS HE TOJNBKO (OPMON MPOMEKYTOUHOI'O KOHTPOJIS, HO U
dbopMoit 00ydeHHUsI, TaK KaK MO3BOJISIET CBOEBPEMEHHO OIPEAETUTH YPOBEHb YCBOCHHS CTYACHTAMU
paszenoB  TpOrpaMMbl M TIPOBECTH  JIOTIOJHHUTEIBHYIO padoTy, €CliH 3TOT YPOBCHB
HEYJIOBJIETBOPUTEIHHBIN.

4. PexoMeHTyeTCsl PEeryJIIPHO TPOBOJIUTE MPOMEKYTOUHBIC HEOOJBIITHE KOHTPOJIBHBIC JIS
MIPOBEPKHU 3aKPETIJICHHBIX 3HAHUM U YMEHHSI MX IPUMEHSTh, @ B KOHIIE U3YUCHHS KaXKJOT0 pa3/ela
MIPOBECTH TIOJTHOIIEHHYIO KOHTPOJILHYIO padoTy.

5. C uenpio oOneryeHusl BBIOJHEHUS TUIIOBOTO pacueTa peKOMEHAyeTcs pa3odparh Ha
3aHATHSX HanOoJIee CIIOKHBIE 3aJaHHS.

6. Jlnst Gonee 2pPeKTUBHOTO YCBOCHHS Kypca MaTeMAaTUKU PEKOMEHIYETCSI HCIIOIb30BaTh
Ha JICKIMSIX ¥ TIPAKTHYECKUX 3aHATHIX BUCOMATEPHAITBI, 0000IIAONTIE TAOIHIIBI U JIP.

7. JIekiuu He0OXOAUMO COMTPOBOXK/IATh TUTIOBBIMU MPUMEPAMH T10 KaXKJI0M TeMe pa3/IerioB.

11.2. MeToguyeckue yKa3aHusi 10 OPraHNU3alMu CaMOCTOSATEJIbHOM PadOThI CTYICHTOB
1. HpI/I MMOATOTOBKE K TMPAKTUYCCKUM 3aHATHAM CJICAYET BHHMATCIBHO HW3YYHTH
JIEKIMOHHBIN MaTepual Mo TeMe U pa3o0paTh PACCMOTPEHHBIE HA JIEKIIUHU IPUMEPHI.



2. Ilpy BBINOJIHEHMU AOMAIIHMX 3aJaHUN ClEAyeT CHadaja BBIyYUTb HEOOXOIUMBIE
TeopeMbl U (HOPMYJIbI, PACCMOTPETH 3a/1a4M, PEIICHHBIC HAa MPAKTUYECKUX 3aHATHIX, a y)Ke Mocie
9TOr0 NMPUCTYIUTH K PEIICHUIO 3aJaHHbIX 3a/1a4.

3. Ecnu 3ajaua MOXKeET ObITh pellieHa HECKOJIBKMMU CIIOCO0aMu, CIENYET IPUBECTHU PELICHNE
KQKIBIM METOJIOM, CPAaBHMTH IOJIYYEHHBIC PEIICHUS U CIEIaTh BBIBOJBI O NMPEUMYLIECTBAX HIIU
HEJOCTATKaX 3TUX PEIICHUM.

4. Bce BblUMCIEHMS M BBIKIAQJKM HEOOXOAMMO 3alMChlBaTh aAKKypaTHO U HpHU
HEO0OXOJUMOCTHU CONIPOBOXKAATH KOMMEHTapUAMHU.

5. TumoBoi pacder cieLyeT BBIIOIHATH B OTACIBHOM TETPaJKe IO Mepe H3y4YCHHS
COOTBETCTBYIOIMX TEM Ha JIEKIIUOHHBIX U MPAKTUYECKUX 3aHITHUSIX.

6. Ilpu wu3yuyeHMH TEeM BBIHOCUMBIX Ha CaMOCTOSTEIbHYIO pPabOTy HE0O0XO0AUMO
3aKOHCIIEKTUPOBATh TEOPETUUECKUI MaTeprall 10 PEKOMEHI0BAaHHOU JTUTEpaType.

7. Ilpo pewmarb THUIOBBIE 3a7audl 0 3aJaHHBIM TE€MaM W, €CIM €CThb HEOO0XOIUMOCTH,
IIPOKOHCYJIETUPOBATHCS C IIPETIOABATEIIEM.

8. Cnenyer oOpaTuTh BHUMaHME, YTO YacTO IpPENoJaBaTelb Ha JIEKLUU PEKOMEHIYeT B
KAauecTBE YIPAXHEHHUS JI0Ka3aTh KaKOe-TO YTBEP)KIEHUE CAMOCTOATEIbHO M IPU 3TOM JaeT
HEKOTOpBIE YKa3aHMs, BHUMATEJIbHO W3YYHUTE OTH yKa3aHHsA, TaK KaK BO MHOI'MX CIydasx 3TO
o0seryuT Bamly pa®oTy, €ClIM 3TUX yKa3aHUN OKaKeTCs HEJOCTaTOYHO, TO CJIEAYET MOIbITaThCs
OTBICKAaTh J0KA3aTeJIbCTBO COOTBETCTBYIOLIEH TEOPEMBI B PEKOMEHI0BAHHOM JINTEPATYPE.

9. OcHoBHOU (opMOM OpraHU3aMHA CAMOCTOSITEILHON pPabOTHl CTYACHTOB SIBJISICTCS
W3Yy4YECHHE JIUTEPATYpPhl 110 MATEMATUYECKOMY aHAJIN3Yy M pEIICHHE NpakTHYecKux 3anad. [Ipexne
YeM HauaTh pelieHre Kakoi-Tuoo 3a/1auu, clelyeT CHavala ONpeeNuTh: K KaKOH KOHKPETHO TeMe
Kypca OTHOCHUTCS JlaHHast pobiema. [locne 3Toro HeoOXoAMMO BHUMATEIbHO U3YYHUTh (BO3MOKHO,
3aKOHCIIEKTUPOBATh) COOTBETCTBYIOIINN TEOPETUUECKUN MaTepUall, €CJIM B IOCOOUU pacCMOTPEHBI
TUIIOBBIE 3a/la4d 10 TeMe, TO 00s3aTEeNbHO PO pellaTh UX CaMOCTOSITEIbHO, M TOJIBKO 3aTeM
IPUCTYNaTh YXKe K peleHnt0. KOHTpoJIb BBIIOIHEHHS] CAMOCTOATEIbLHONW pab0Thl OCYIIECTBIISETCS
B XOJI€ MTOCIIEAYIOIINX YUeOHbIX 3aHATUH B BUJI€ ONIPOCOB, MMCBbMEHHOI'0 OTYETa U YCTHOI'O OTBETa
Ha BOIIPOCHI TI0 TEMAaM T€OPETUYECKOr0 Kypca.

10. Ilpn mnoaroroBke K MPAaKTUYECKUM 3aHATUSAM CIELYyeT BHUMATEIbHO W3YUYHUThH
JEKUIMOHHBIA MaTepuall 10 COOTBETCTBYIOIIEH TeMe U pa300paTh PACCMOTPEHHBbIE Ha JIEKIMU
IIPUMEPBHL.

11. Ilpu BbINOJHEHUH JOMALIHUX 3aJaHUM CleqyeT CHayala BbIyYHTb HEOOXOJUMbIE
TeopeMbl U (HOPMYJIbl, PACCMOTPETh 3a/1a4M, pEIICHHbIE Ha MPAKTUUYECKUX 3aHATHSX, a y)Ke Mocye
ATOrO MPUCTYNUTh K PELICHUIO 3aJaHHbIX 3a/1a4.

12. Ecnn 3agaya MOXeT OBITh pelleHa HECKOJIbKUMH CIIOCO0aMHM, CIIeIyeT MPHUBECTH
pelIeHne KaXIbIM METOJIOM, CpPaBHUTh MOJY4YEHHbIE pEIIeHUs M CAeIaTb BBIBOJIBI O
IIPEUMYIIECTBAX WM HEAOCTATKAX 3TUX PEIICHUN.

11.3. Unble MeTOANYECKHE PEKOMEHAAMY 110 U3YYCHUIO U CUMILIHHBI

WNzyyenne  aucumniauasl  b51.0.04.02  Beicmias  maremaTthka — IpeaycMaTpuBaeT
UCTIONIb30BaHUE KaK TPAAUIIMOHHBIX (JEKIIMOHHO-ayTUTOPHBIX), TAK ¥ COBPEMEHHBIX TEXHOJIOTUN
00y4eHwusl.

K kaxaoMy JEeKIMOHHOMY 3aHSATHIO TOTOBUTCA TMpe3eHTauus. llpu uTeHuwm Jekuui
MpPEIyCMaTPUBACTCA HCIIOIB30BAHUE TMPE3CHTAMOHHBIX MAaTEpPHANIOB, MYJBTHMEIUHHOTO |
MYJIbTUIIPOEKTOPHOTO  O0OpY/IOBaHUS. DTO TIO3BOJSET TOBBICUTH YPOBEHb BOCIIPHUSTHUS
TEOPETHYECKOT0 MaTepuaia yaeOHOTO Kypca.

Takxe MO 3aBEPIICHUI0 KAKIOW TEMBI MPeIyCMATPUBACTCS MPOBEACHHUE OErJoro MUHHU-OMPOCa
(MUHU-TECTUPOBAHMS ) CTYJICHTOB 10 U3YUYEHHON TEMATHKE C [EJIBI0 POBEPKHU OCTATOYHBIX 3HAHHH.

12. ®oHa OLEHOYHBIX CPEACTB MPOMEKYTOYHOM ATTECTALUMN 00YUYAIOLIUXCS
@®onx oueHouHsix cpeactB (mamee POC) NMPOMEKYTOUYHOW AaTTECTALMM COCTOUT W3
OTKPBITON U 3aKpbITON yacTeil. OTkpbITas yacth @OC mpoMeKyTOUHOI aTTecTaluy 00yJaroumxcs



[0 JUCLMIUIMHE BKJIIOYEHA B pasnen «DOHJI OLEHOYHBIX CPEACTB NPOMEKYTOYHON aTTECTAlluU
oOyyaromuxcs» padodeil mporpaMMbl JUCHUTUTHHEL.

3akpeiTas yacth POC TPOMEKYTOUYHOM aTTECTAlMH OOYYaIOIMXCA IO JUCHUIIINHE
paspabatbiBaeTcsi B coorBeTcTBHM ¢ llonokenumem o ¢onae oneHounsix cpeacts ®I'BOY BO
«IICKOBCKMI TOCYIapCTBEHHBI YHMBEPCUTET», YTBEPKACHHBIM IIPUKA30M PEKTOPA W SBISAETCA
OTJICIbHBIM NPUJIOKEHHUEM K paboueill mnporpaMme IJUCHUIUIMHBI (MOAyJisf), OOecreunBaeT
IIPOBEJCHUE KOHTPOJIBHBIX MEPONPUATHH B XOI€ JK3aMEHALMOHHOM CECCUH, a TAKKE IPOBEPKY
OCTaTOYHBIX 3HAHUH, YMEHUI U CPOPMHUPOBAHHOCTH KOMITETCHIIUI 00yYatOLIIXCSI.

12.1. IlepeyeHb KoMIeTeHUMI U 3TANOB UX (OPMHUPOBAHUS
KoHeuHbIMU pe3ysIbTaTaMU OCBOEHUS! AUCLUIIMHBI SIBJISIOTCS CJEAYIOIIMM KOMIIETEHIIUHU:

Kon HaumeHoBaHue 001enpogeccuoHaIbHON KOMIIeTeHINMH
o0menpodeccnoHaIbHOM BbINYCKHUKA, 3AKPeINJIEHHOH 32 TUCHUILIUHOH B y4eOHOM
komnerenuun (OIIK) IUIAHE B COOTBETCTBUM ¢ aeiictByrommnm @I'OC BO
OIIK -1 Cnioco0OeH NpuMEeHSITh €CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIE
3HAHMS, METOJIbI MATEMAaTHYECKOTO aHAJIM3a U MOJICTUPOBAHKS B
poECCHOHAIBHON NESATEIHHOCTH

Otanbl (GOPMHUPOBAHUS KOMIIETEHIIMKA TPEACTABICHBI B TMPHJIOKEHUH S5.1. K OCHOBHOM
npodeccuOHaIbHOM 00pa30BaTEIbHOM NporpaMMe BbICIIEro 00pa30oBaHMs [0 HAIPaBJICHUIO
noaroroBku 15.03.02 TexHosiornyeckue MamMHbBl U O0OpYyIOBaHHE, MPOQPHUIb IMOATOTOBKU
«MHXUHUPHUHT TEXHOJIOTHYECKOI0 000PYA0BAHUM.

12.2. Onucanve UHAUKATOPOB JOCTHKEHUSI KOMIIETeHUM, KPpUTEepUeB OLlEHUBAHMS
KOMIIeTeHIHii, IIKAJIbI OLleHUBAHHUS

OnucaHue  MHAMKATOPOB  JOCTM)KEHUS ~ KOMIIETEHLUH, KpPUTEpUEB  OLICHUBaHUS
KOMIIETEHIIMM, IlIKaJbl OLIEHUBAHUSA MPEACTABIECHbl B MPWIOKEHHMH S5.2. K OCHOBHOU
npodeccuoHaIbHOM 00pa30BaTEIbHOM MHporpaMMe BbBICIIEro 00pa3oBaHMs [0 HAIPaBJICHUIO
noarotoBku 15.03.02 TexHosiornueckue MamMHbBI M 00OpyJOBaHHE, MPO(HUIL MOATOTOBKU
«VHXMHUPHUHT TEXHOJIOTHYECKOT0 000PYA0BAHUM.

12.3. OneHo4HbIe CpeACTBA IS NPOBEACHHUS NIPOMEKYTOYHOM aTTeCTAlUN

Jucuunnuna 51.0.04.02 Briciias MaTemaTHKa U3ydaeTcsl B CIIEAYIOIUX cemecTpax: 1, 2 u
3 B KOTOPBIX MPEAYCMOTPEHBI CIeIyIOIINE BUABI IPOMEXYTOUHBIX arTecTanuii: | u 2 cemecTphl —
3a4eT, 3 ceMecTp — DK3aMEH.

CEMECTP 1
Opranusanust NPOMeKYTOYHOM aTTecTanuu B cemectpe 1

IIpome:xxyTouHast aTTecTalus —

Ha3nayenue .
NMpoBe/IecHUE 3a4eTa B YCTHOI (hopme
Bpewms oTBeTa, moAroTOBKH [Tonroroska - 0,85 ak. waca (38 MuUHYTHI)
Ortser - 0,15 ak. vaca (7 MuHyT)
KomnmnuaecTtso BapHaHTOB | 38 OMJIETOB (J1Ba BOMPOCA: TEOPETUUECKUIN U MPAKTUUECKUH)
OMJIETOB

[Ipumensemble  Texuuueckue | Ctanuonapusiii [IK (B kommnbroTepHOM Kitacce)
CpeJlcTBa
HononaurenpHast uHGopmanus | CTyIeHTbl JAOKHBI ObITh O3HAKOMJICHBI C BOMPOCAMH ISt
MOArOTOBKU K 3a4eTy He mo3aHee, yeM 3a 20 gHed 10 ero
MIPOBEICHUS

Kpurepun onieHMBaHus KaueCcTBa YCTHOTO OTBETA IO TEOPETUYECKOUN YacTH

OLICHKA «3aYTEHO» BelIcTaBisieTcs CTyIEHTY, €CJIM OH ITOKa3aJl 3HaHUs OCHOBHBIX
M0JIO’KEHUH Y4eOHOM AMCUUIIIIMHBI U YMEHUS 10 IPUMEHEHHIO




IIPOrPaMMHBIX CPEACTB, OCBAUBAEMBIX B CEMECTPE COIJIACHO
paboueil mporpamMme JUCHUILIHHEI

OLICHKA «HE 3a4TCHO» BeIcTaBisercs CTYIEHTy, €CIM OH He II0Ka3al 3HaHue
OCHOBHBIX IIOJIOKEHMH Yy4eOHOro Marepuana, JIOIyCKaeT
OIIMOKH B ONpeesieHNH 0a30BbIX MOHATHIA, HE YMEET pemaTh
IIPAKTUYECKHE  3a7a4yd Ha  KOMIIBIOTEpE U3  4Hucia
IIPElyCMOTPEHHBIX pabouel MporpaMMoil

OueHouHbIE CpeICTBA TSl TPOMEXKYTOUHOM aTTecTaluu B cemectpe 1.
[IpumepHbIe TeopeTHUECKHe BOIIPOCH K 3aueTy 1 cemectpa:

1. Uucnossle MaTpulibl. OCHOBHBIE OINEpalyd MaTPUYHOW anreOpbl: CIOKEHUE MaTpull,
YMHO>KE€HHE MaTPHULIbI HA YUCIIO0, YMHOKeHUE MaTpull. CBONCTBA 3TUX ONepaluil.

2. Onpenenurens KBagpaTHOM MaTpuilbl. CBOMCTBA OIIpenEIUTENEH.

3. OOparnas Matpuna. HeoOxonumoe M 10CTaTOYHOE YCIIOBHE CYIIECTBOBaHUS OOpaTHOMN
MaTpHULIbIL.

4. Cuctema NuuHeliHbIx anreOpandeckux ypaBHeHMH ¢ [1 HeusBecTHbIMH. MaTpUyUHBIN
cnioco0 pemtenusi. opmynst Kpamepa.

S. Cucrema Mumnueinpix anrebpamueckux ypaBHeHwid ¢ [ HemsBectHhiMH. Teopema
Kponexkepa — Kanemu.

6. Meron I'aycca - Kopnana.

7. OnnoponHas cucrtema MumHelHbIX anreOpanyeckux ypaBHEHUH c [1 HEM3BECTHBIMHU.
@dyHaaMeHTallbHas CUCTEMa PELIeHUH, o0l1ee peleHHe.

8. OOmiee pemeHre HEOAHOPOAHOM cucteMbl M MHEHHBIX anredpandyeckux ypaBHeHui ¢ I
HEU3BECTHBIMH.

9. Bekropsl. KosrHeapHble 1 KOMITJIaHapHbIE BEKTOPHI. JIMHEHHbIe onepalnyu: cloXeHue
BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4ucio. Mx cBoiicTBa.

10.  JluneiiHasg koMOUHaIMs BEKTOPOB, TMHEHHO 3aBUCUMBbIE U JTMHEHHO HE3aBUCHMBbIE
BeKTOpbl. Heo6xoanmoe 1 10cTaTouHoe YCI0BHUE TMHEHHON 3aBUCUMOCTH BEKTOPOB.

11. IIpoekuus BEKTOpa, CBOMCTBA MIPOCKLIUN.

12. ba3uc B mpocTpaHCTBax R2 U R3. Paznoxenue BekTopa mo 6asucy. Koopaunatsl
BeKTOpa B 6a3uce. /lekapToB Gazuc.

13.  JleneHue oTpe3ka B 33 JaHHOM OTHOIIEHUH.

14. CkansgpHoe mpou3BeeHHE BeKTOpoB. Heobxoaumoe U J0CTaTOYHOE — YCIIOBHE
OpPTOTrOHAJILHOCTH BEKTOPOB. IIpoekuus BekTopa Ha OCb.

15.  BekrtopHoe mpousBeneHue BekTopoB. HeoOxomumoe ¥ JOCTaTOYHOE  YCIIOBHE

KOJUIMHCApPHOCTU BCKTOPOB. Brrunciaenue miomanu TPCYTrOJIbHUKA U TUIOIAAU Iapalyie]IoTpaMMa
C IMOMOIIBIO BEKTOPHOT'O NPOU3BCACHHA BEKTOPOB.

16. CmemanHoe mnpowu3Be/leHHE BEKTOPOB. BbrumcieHne oObeMa HpPU3MBI U THPAMHJIBI C
MOMOIIbIO CMEIIAHHOTO MPOU3BECHHS BEKTOPOB.

17.  YpaBHeHHs NpSAMOIl HA MIIOCKOCTH. YTOJ MEXAY MPAMBIMU Ha IUIOCKOCTH.

18.  VYpaBHEHHS IUIOCKOCTH. YTOIJ MEXIY TUIOCKOCTSIMH.

19.  VYpaBHenus mnpsMoil B mpocTpaHCcTBe. B3anMHOe pacnoiiokeHHe JBYX NPSMBIX B
MIPOCTPAHCTBE.

20.  VYron Mexay NpsMON U MIOCKOCTBIO.

21. Jluanu  BTOpOrO TOpSIAKA: DJUIMIIC, TumepOona, mapaboma. Hx reomerpuyeckue
OIpeENICHUS] U KAHOHUUYECKUE YPAaBHEHUS.

22.  TloBepXHOCTH BTOPOTO MOPSIKA, UX KAHOHHYECKUE YPaBHEHHS.

23. BekropHoe nmpocTpaHCcTBO R". Axcrombi museitHoTrO npoctpaHcTBa. [IpuMepsl TMHENHBIX
IIPOCTPAHCTB.

24.  IlpeoOpa3oBaHue KOOpAMHAT MpH 3aMeHe 06azuca. OpToroHaqbpHOE IpeoOpa3oBaHUe.

25. [IpousBoaHas1, €€ MEXaHMYECKUI U TEOMETPUUYECKUNA CMBICI. Y paBHEHHE KacaTeIbHOM.



26.  Ilomsarue muddepenuupyemoctn (QyHKIMU oaHOM mnepeMmeHHonW. Heobxommmoe wu
JIOCTaTO4HOE ycnoBue AuddepeHunpyemMocTH.

27.  uddepeHuupoBanue CI0KHONW QYHKIHH.

28.  JluddepenuupoBanue oOpaTHON HYHKIHH.

29.  TuddepeHurpoBanue CyMMBbI, pa3HOCTH, TPOU3BEICHUS U YACTHOTO.

30.  IIpou3BoaHBIC IIEMEHTAPHBIX ()YHKIIHHA.

31. Jlorapudmudeckast mpou3BoaHAS.

32. [TpousBoHbIe U TU(GEpEeHIIHATIBI BBICIIUX TOPSIKOB.

33. Bospactanne u yObiBaHue (yHKUHMH B Touke. DKCTpeMyMbl. JloctaTouHoe ycioBue
BO3pacTanus GyHKIMU B Touke. HeoOxonumoe yciaoBre sKcTpemMmyma.

34. Teopema Pomns. Teopema Jlarpanka. Heo6xoaumMoe u 10cTaTOgHOE YCIOBHE MTOCTOSTHCTBA
(GyHKIMU Ha OTpE3Ke.

35.  JloctaTouHsble yciaoBus skcTpeMyma auddepeHnupyemMon pyHKIuu.

36.  Brmykiocts rpaduka GyHKIHH.

37. Touku nepern6a rpaduka GyHKINUH.

38.  Acumnrotsl rpaduka GyHKIHH.

PexoMeH1yeMble KOHTPOJIbHBIE Pa0OTHI:
1. CucteMbl TMHEHHBIX adreOpanyecKux ypaBHEHHUH.
1. Pemmuth cuctemy meronom Kpamepa, MeTooM 00paTHOW MaTpHIlbl 1 MeToZoM [ aycca.
Xy — 4Xy —2X53 =-3
X + Xy +X3 =5
3X; —5X, —6X3 =-9
Haiitu oG1iee perieHue cucTeMbl, BBIIEIUTh OJJHO YaCTHOE PEIlIEHUE.
X1 +2X, —2X3 —3X, =4
2X; +5X; —X3—4%X, =9
Xy +3Xy + X3 — X4 +3X5 =5

2. JIuneiinas anre6pa " aHAJIUTUYCCKAad reoMeTpus.

1. Berunciauts 00beM TeTpadipa ¢ BEpIIMHAMH B TOUKaX AL’ AZ’ AS’ A4 U €T0 BBICOTY,

ONYIICHHYIO U3 BECPIIHNHBI A4 Ha Ir'paHb IA&AZ A3

AL 3 6) A2 2 1), A(-L 0 1), A(4 6 -3)

2. Haiitu paccrosaue ot Toukn M o /10 TIockocTH, npoxosimel yepes roukn M, M,, M,.

Ml(], 3, 6), M2(2, 2, 1), M3(—ZL 0, 1), MO(S, —4, 5).
3. CocTaBHTH YPaBHCHUC IIJIOCKOCTH, HpOXO,[[)IH.IGfI qepe3 ABC MEPCCCKAOINECS IIPSAMBIC!
x-1 y+2 z-2 x-1 y+2 z-2
= = u = =
2 1 3 3 -1 -2
4. I/ICCJ'ICI[OBaTL KPHUBYIO BTOPOTO IMOPAJAKA U ITOCTPOUTH €€

X% +2y? —4xy +6x—-84-12=0

3. Huddepennmanbaoe ucuuciaeHne GyHKIUU OHON epeMeHHOM.
1.Berancnuth ipenensl GyHKITUH.
o im 8x* —7 5 fim 2x% +5x -7 i Y2x-1-3
oo 4fxt 116 o1 3P —x-2 o5 2 x—1
@sin2x _ gsinx o (3x+1 X2 5 \YIncosx
rlim——= 1. lim e. lim (2_35'“ X) )
x—0o|  3X X — 0

x—>0 tgx



2. HaliTu npou3BOHYIO.

2(3x3+4x2—x—2) JX =2

1) yV=
y 151+ X J5x

3. IIpoBecTy MoIHOE UCCIIEJOBAHUE U TOCTPOUTH Tpaduk PyHKUIUU.

y:(x2—4x+1)/(x—4).

CEMECTP 2
Opranunsanusi NpoOMe;KyTOYHOM aTTecTalluu B ceMecTpe 2

. . 5eX
.2) y =arcsin 3) y=(sinx)" .

IIpomMe:xxyTOouHasi aTTeCTAIUSA —

Ha3nauyenne N
NpoBeJeHUe 3a4eTa B YCTHOMH (opme
Bpewms oTBera, IOATOTOBKH ITonroroska 0,85 ak.uaca (38 MUHYTBHI)
OtBet0,15 ak.yaca (7 MUHYT)
Kommnuectso BapHaHTOB | 22 Ouiiera (J1Ba BOIPOCa: TEOPETUUECKUN U MPAKTUYECKUH)

OuIeTOB
[Ipumensiemble  TexHuueckue | Craunonapusiil [IK (B KoMIibloTepHOM Kitacce)
CpeAcTBa
HononuurenpHas nHGopMarusi | CTyAeHTBHI JOIDKHBI OBITh 03HAKOMJICHBI C BOTIPOCAMH IS
IIOArOTOBKU K 3a4eTy He mo3jaHee, yeM 3a 20 1Hel 1o ero

IIPOBEACHMUSL.
Kpurepun onieHMBaHus Ka4eCTBa YCTHOTO OTBETA IO TEOPETUYECKON YacTH
OLICHKA «3aYTEHO» BeicTaBisercd CTyIEHTy, €CIM OH IIOKa3aJl 3HaHUA

OCHOBHBIX IOJIO)KEHUN y4eOHOW TUCIUIUIMHBI U YMEHUS 110
IIPUMEHEHUIO TPOTrPaMMHBIX CPEACTB, OCBAaMBAaEMBIX B
CEMECTpE COIIACHO paboueil mporpamme JTUCIUILIHHbI
OLICHKA «HE 3a4TEHO» BeicTaBisercs CTyAE€HTY, €ClIM OH HE IIOKa3ajl 3HaHHE
OCHOBHBIX TOJIO)KEHUIH ydeOHOro MaTepuaia, JOIMYCKaeT
OMOKK B oOmpeAereHUH O0a30BBIX MOHATHH, HE yMeer
pelaTh NMpakTUYECKUe 3a/ladd Ha KOMIIBIOTEpPE W3 4YHcia
PeIyCMOTPEHHBIX paboueil mporpaMMoi

OneHouHble CPEeCTBA A1 IPOMEKYTOUHOM aTTECTALIMM B CEMECTpE 2.
[IpumepHbIe TeOpEeTUUECKHE BOIIPOCHI K 3a4eTy 2 ceMecTpa:

1. [Tonatus ¢yHkuMu u npenena (YHKIMM HECKOJbKUX IepeMeHHbIX. HempepbIBHOCTH
(YHKIIUN HECKOJIBKUX MTEPEMEHHBIX.
2. YactHble mpou3BoAHbIE U JIuddepeHIranbl  (QYHKUUH HECKOJIBKHUX MEpPEMEHHBIX.

HuddepenurpyemMocts  (QyHKIMHM  HECKOJbKHMX  NepeMeHHbIX. HeoOxomumoe — ycioBue
i depeHIIpyeMOCTH

3. JuddepenunpoBanue cI0KHOU PyHKINN HECKOJIBKUX EPEMEHHBIX.

4. IlepBoiit nuddepenman (GyHKIUA HECKOJIBKUX MEPEMEHHBIX W WHBAapUAHTHOCTb €ro
bopMBI.

5. YacTHble TPOM3BOJAHBIE U UG EpeHIHaabl BbICIINX MOPAIKOB (YHKIUU HECKOJBKHUX
IIEPEMEHHBIX.

6. JlokanbHbI SKCTpeMyM (YHKIMM HECKOJBKUX NepeMeHHbIXx Heobxonumoe ycioBue
DKCTpPEMyMa.

7. HeonpeneneHHbI HHTErpai U €r0 OCHOBHBIE CBOMCTBA.

8. Tabnuia OCHOBHBIX HEONPEEIIEHHBIX HHTETPAIOB.

9. HNHTterpupoBanue 3aMEeHON NIEPEMEHHON U 10 4ACTSM.

10. Pa3noxxeHre npaBUIIbHON paliMoHaIbHON APOOU HA CYMMY MPOCTEUIIUX.



11.  HurerpupoBanue npocreummx apooeit [-11I tumos.

12. OnpeneneHHblil HHTErpail U €ro OCHOBHBIE CBOMCTBA.

13. OnpeneneHHblid HHTErpaJl ¢ IEPEMEHHBIM BepXHUM TpeaesioM. Teopema bappoy. @opmyna
HeroTtona-Jlelionuna.

14.  Brlunciienue onpeaeaeHHOro HHTErpaia ¢ IOMOIIbIO 3aMEHbI IEPEMEHHOM U 110 YaCTSM.
15.  T'eomerpuyeckue NPUIOKEHHUS ONPEEICHHOr0 UHTErpaa, BHIYMCICHNUE TUIOMAACH U IyT
KPUBBIX B JI€KapTOBBIX KOOPAMHATAX, 33/IaHHBIX TApaMETPUUECKU U B MOJISIPHBIX KOOPIMHATAX.

16.  uddepeHumansHbie ypaBHEHUS C pa3ICISIONIMMUCS IIEPEMEHHBIMHU.

17.  Opnoponnsle nuddepeHnuanbHbe ypaBHEeHUS 1-ro mopsaKa U ypaBHEHUs, TPUBOJUMBIE K
HUM.

18.  Jluneitnsie nuddepeHraibabie ypaBHeHUs 1-ro nopsaka. YpaBHenue beprysim.

19.  Jluneitnbie quddepennunanbubie ypaBHEHUS N-T0 MOpsiIKa. TeopeMbl 0 CBOWCTBAX pelIeHUi
JIOZLY n-ro nopska.

20. JIOAY c moctosiuHbIMU Ko3(hdunumentamu. OmpeneneHue (QyHIaMEHTAIbHOH CHCTEMBI

PEILICHHIA U TIOCTPOCHUE OOIIETO PEIICHHMS.
21.  JIHAY n-ro mopsiaka. Teopema o CTpyKType OOIIETro pericHuMs.
22.  JIHAY c nocrossHHBIMU KO3 (UIIMEHTAMH U CIISIUAIBHOMN MPaBoil 4acThIO.

PexoMeHniyeMble KOHTPOJIbHBIE PAOOTHI:
2.1. OyHKIUS HECKOJIBKUX TIEPEMEHHBIX
1.HaiiT yacTHBIC MPOU3BOIHBIC

7 =2y~x +3y%eY

2. BeraucanTh NpuoOIMKEHHO, ¢ TOMOIIBI0 TTOJTHOTO nud depeHImana.
31,022 +0.052

3. UccrenoBath GYHKIIHIO HA SKCTPEMYM.

z=x>+ y3 —15xy

2.2. KonrponbHas padora «HeonpeneneHHble U OTpe/IeIeHHbIE HHTETPABD».

Bapuant Nel BapuanT Ne2
J' Id—x J-arcsm 2 ydx I(x —1)sin 3x dx
sin 2 x V5—2x + %2

J-xcosx+3|nx jx\/m dx 1-x* IGZXV1+62X dx

(xsmx) Ex +3 J'—Z_dx X dx

R b jZX - IT
X

X +1 Ixcosxzdx X% -x+4 '[1+3x2

J-x +In3x j1+|nxdx
X
1

JZT — 2% +1) cos 2xdx .[(xz —x+2)e*Xdx
0 0
J~ 2_8x-9 dx .[ X+2 dx

(x +4)(x +3x+3) (2x +3)(x +1)




2.3. KonTponwsHas padora. OObIKHOBEHHBIE TU(depeHITnaTbHBIC YPAaBHEHUS

ylny+xy =0 Axdx — 3ydy = 3x2ydy — 2xy 2dx

. 3y® +10yx? L oy? oy

2y? +5x2 y:F+4;+2

, 1-2x ,
y+=7y=1y®-1 y—¥=x2 y(1) =0
(> +2y-x)y' =1 y(2)=0 y2dx+(x+e*¥)dy=0 y(0)=2
xy'+y=y?Inx  y@)=1 y' +xy =(1+x)e*y? y(0)=1

CEMECTP 3

Opranu3anusi NpoMe;KyTOYHOM aTTecTalluu B ceMecTpe 3

Ha3nauenune

IIpoMe:xxyTOouHasi aTTeCTAIUSA —
MpoBeJIeHUe IK3aMeHa B YCTHOM dopme

Bpewms oTBeTa, mOArOTOBKU

[ToaroroBka 1,35 ak.uaca (60 MuHyT)
Otser 0,35 ak.yaca (16 MunyT)

KommuectBo BapUAHTOB

16 6uneroB (B 3K3aMEHAIIMOHHOM OWJICTE JIBA TEOPETUICCKUX

OuIeTOB BOIIPOCA U 3a/1a4a)
[Tpumensiembie  TexHudeckue | He TpeOyercs
cpencra

JlononHuTenbHast uHGopManus

CryneHTbl JOJKHBI OBITh O3HAKOMJIEHBI C BOIIPOCAMM JUIS
MIOJIFOTOBKHU K SK3aMEHY He no3aHee, yem 3a 20 1Hel 10 ero
IPOBE/ICHUS.

Kpurepun onenuBanus

Ka4ueCTBa YCTHOI'O OTBECTA 1O TGOpeTH‘IGCKOﬁ qacTHu

OIICHKA KOTJIUYHO»

BeicTaBisieTcsd CTyAEHTY, €CIUM OH II0Ka3al B IIOJIHOM
o0beMe 3HaHUS M0 yYeOHON AMCLUIIIIMHE

OIICHKA «XOpOIIO»

BricTraBnsercs CTYACHTY, €CJIM OH B OCHOBHOM IIOKa3ajl
3HaHUA y‘I€6HOFO Marcepuraia AWMCHUIIIMHBI, HO IIPpU 3TOM
AOIMYHICHBI HECTOYHOCTU B q)OpMy.TII/IpOBKaX H OIIMCAaHHUAX I10
TEMATHUKC BOIMPOCOB SK3aMCHAIIMOHHOI'O ounera

OLCHKA «YHOBJICTBOPUTCIIBHO»

BricTaBisieTcsi CTYJEHTY, €M OH MoKa3all TOJIbKO 00IIue
3HaHUS Y4eOHOr0 Marepuana JUCIHMILIMHBIL, U TPU 3TOM
JIOTYIIEHbl Cephe3HbIC HETOYHOCTH B (HOPMYJIHPOBKAX MU
OMUCAHHUIX TI0 TEMAaTHKE BOMPOCOB 3K3aMEHAIMOHHOTO
ouera

OLIEHKA
«HEYJIOBJIETBOPUTEIHLHO

BeicTaBisiercss CTyIeHTy, €Clli OH HeE II0Ka3al 3HaHHUe
y4eOHOro mMarepHana, JA0MYCKaeT OIIMOKH B ONpeAeTIeHUN
0a30BbIX TOHATHUH, HE Biazeer GOPMYyJIUPOBKAMU U
ONMCAHUAMH TO TEMAaTHKE BOIIPOCOB HK3aMEHALIMOHHOTO

omiera

OneHouHble CPECTBA M1 IPOMEKYTOUHOM aTTECTALIMU B cEMECTpe 3.
[IpumepHbIe TeopeTHUEeCcKre BOIIPOCHI K IK3aMeHy 3 ceMecTpa:

1. 3HAKOMOJIOKUTENbHBIE PSAABI: HEOOXOAUMBIA M JIOCTATOYHBIN MPU3HAK CXOJUMOCTH, JBA
MpU3HaKa cpaBHEHUs, mpu3Haku JamamOepa u Komm, nHTErpambHbIi TpU3HAK CXOAUMOCTU. Psin
Hupuxie.



2. 3HaKoYepeyIONTecs: psabl: a0CONMIOTHAS M YCIOBHAs CXOJIMMOCTh, Mpu3Hak JleiOHuia.
Teopema Pumana.

3. OyHKIMOHATIbHBIE PSAAbI: 00JACTh CXOAMMOCTH, CyMMa CXOsmierocs: (yHKIMOHAIBEHOTO
psiaa, paBHOMEpPHas CXOQUMOCTb, Npu3Hak Beiepmrpacca. CBolicTBa paBHOMEPHO CXOIALIUXCA
PAIOB.

&

Crenennsle psaabl. Teopema Abens, THTEPBaJI CXOAUMOCTH CTEIIEHHOTO psja.

5 Paznoxxenue GyHKIMI B CTENIEHHBIC PSJIBL.

6. Psn Teitnopa, pasnoxenue B psia Teisiopa OCHOBHBIX 3JIeMEHTAPHBIBX (DYyHKITHIA.
7. Psinp1r @yphe, Berumciienne ko3 duimenTon psaaoB Oypobe.

8 Yacrora cobbiTus. CTaTHCTUYECKOE ONPEIETICHUE BEPOSTHOCTH.

9 Anrebpa coObITHI.

10.  Ilonnas rpymnma HECOBMECTHBIX coObITuid. Kitaccmueckoe ornpesesieHue BepoSTHOCTH.
11.  CaoiicTBa BEpOSITHOCTH, BBITEKAIOIINE U3 KIACCUYECKOT0 U CTATUCTUYECKOTO
ONPEAEICHUN.

12. Axcuomaruueckoe omnpejesneHue BepoaTHOCTH. CleicTBUS U3 aKCHOM.

13.  YcioBHas BEpOSITHOCTh. 3aBUCUMBIC U HE3aBUCUMBIC COOBITHSI.

14.  OcHoBHBIE TEOpEMBbI TEOPUU BEPOSTHOCTEH: YMHOKEHHE BEPOATHOCTEH, CII0KEHUE
BEPOSTHOCTEH, (OpMyIIa MOJTHOM BeposiTHOCTH, opmyiia baiieca.

15.  IlocnenoBaTenbHOCTh HE3aBUCUMBIX HcIbITaHUM. Dopmyia beprym.

16.  IlpubmmxenHsie GOPMYIIBI VTS TOJICUETA YUCIIA YCIIEXOB B HCIIBITAHUSIX bepHym:
¢dopmyina Ilyaccona, nokanbHast 1 UHTErpanbHas Gpopmyisl Myaspa-Jlamaca.

17. Tunel cirydaiiHbIX BenM4KH. P pacnipeneneHus JMCKPETHOM BEJTNYMHBI.

18.  dynkuus pacnpeneneHus ciyyaiiHON BeTMUNHBI U €€ CBOWCTBA.

19. [InoTHOCTB pacnpeneneHns HENpPEepbIBHOW BEIMUMHBI U €€ CBOWCTBA.

20.  YwucioBble XapaKTEPUCTUKHU CITyYailHbIX BEITMYHH.

21.  OcHOBHBIE pacnpeaeieHHs: ONHOMHAIBLHOE, TyaCCOHOBCKOE, PABHOMEPHOE, HOPMAJIBHOE,
nokasaresbHoe.

22.  CucreMbl CIy4ailHBIX BEIMYHUH: (YHKIHUS pacIpeesieHIs], TNIOTHOCTh BEPOSTHOCTEMH.
23.  3aBHUCUMBIE M HE3aBUCUMBIE CIy4aiiHble BETMYUHBI. Y CIIOBHBIE paclpe/ieIeHHs..
Pacnipenenenuie oTAE€IbHBIX BEJIMYUH CUCTEMBI CITyYalHBIX BEJIUYUH.

24.  TeopeMbl 0 MAaTEMATUYECKOM OXXKMJAHUU U TUCTIEPCHH.

25. Pacnipenenenne ¢pyHKIUNU OAHON CITydyallHON BETUYMHBL.

26.  HepaBeHnctBo YeOrIieBa.

27.  llentpanpHas npenenbHas Teopema: Teopema JIsSmyHoBa 11 OJUHAKOBO pacrpeneIEHHbIX
CIIy4alHBIX BEJIMYUH, TeopeMa Myaspa-Jlamiaca.

28. OCHOBHBIE 3aJJa4A MAaTEMATUYECKON CTATUCTUKH.

29.  TodeuyHble OLIEHKH MaTEMAaTUYECKOTO OXKHJIAHHS U AUCIIEPCUH.

30.  VuTepBanbHbIC OIIEHKH APAMETPOB PACIIpPEICIICHUSI.

31.  JloBepuTeNbHBIM HHTEPBAI AJI1 MATEMaTHUECKOTO OKUAAHUS.

32.  JloBepuTENbHBII HHTEPBAII ISl TUCTICPCHH.

Pexomengyempie KOHTPOJIBHBIE pa0OTHI:
3.1. Pannl
1. MccnenoBaTh psAll HA CXOOUMOCTD

2
= n+l = (on2 +1Y) e 1
a'nZ:;Z”(n—l)! > nzzll n+1 " nzz;‘nlnz(SnH)

2. Haiitu 06acTh cX0JMMOCTH (PYHKIIMOHAIBHOTO psijia

5 (x=2)




3. Pasznmoxute pynkmuro f(X) B psg Teitmopa B okpectHOCTH ToukuXe .Haiigure nuHTEpBa
CXOAUMOCTH PA3JI0KCHUA. C MOMOIIBIO MOJTYYCHHOI'O PA3JIOKCHUA BBIYUCIIUTC HpI/I6JII/I3I/ITeHLHO
snayenue Gpyukmmu f(X) B Touke X1, ocTaBisist B pa3iokeHUH TOJIBKO NuieHoB. OrieHuTe
HOTPEIITHOCTD Pa3I0KEHHSL.

fG) =1nlx + 2, X, =-1, x,=-1.5, n=4.

3.2. City4aiiHble COOBITHS.
1. U3 xonoasl 36 kapT Hayraj BhIHUMAIOT 5 kapT. KakoBa BepOATHOCTH TOTO, YTO CPe/Id HUX HE
OyJzleT KapThl MUKOBOM MacTu?
2. B tpex smukax no 10 mapos. B nepBom 3 Genbix mapa, BO BTOPOM 6, M B TPETheM 8 OEIbIX
n1apoB. M3 kax10ro siyKa Hayiady BBIHUMAIOT 110 oHOMY 1apy. KakoBa BEposSTHOCTH TOr0, YTO
BCE TPU BBIHYTHIX IIapa OKaKyTCs OenbIMu?
3. B Tpex ypuax Haxonutcs o 10 mapoB, mpuueM B niepBoii — 4 Genbix, 6 4epHbIX, BO BTOPOH — 5
OeJIBIX, 5 YepHBIX U B TpeThel — 7 0enbIX U 3 4epHbIX. V3 Haymauy BRIOpaHHOHN YpHBI H3BIICKIIN
Oenblif map, HalTH BEPOSITHOCTh TOTO, YTO OH M3BJICUYEH U3 NIEPBOM YPHBI.
4.Yyebnuk u3aan tupaxxom 100000 sx3eMiuisipoB. BeposTHOCTH TOTo, 4TO yueOHHK OpaKOBaHHBIN
paBHa 0,0001. HaiiTu BEposITHOCTb TOTO, YTO THPAXK COAECPKUT 5 OpaKOBaHHBIX KHUT.

3.3. CnyyaiiHble BeIMYMHbI
1. Ctpenok npou3BOAUT MO MUILIEHU 3 BeICTpelia. BeposTHOCTh NonajaHus B MUIIEHb TP KaXA0M
BoIcTpene paBHa 0,3. CnyuaiiHas BenuunHa X — YHMCIIO MOMaJaHus B MUllleHb. [locTpouts 3akoH
pacnpenesieHusl CIy4alHOW BEIWYMHBI X, HAWTH MATEMaTUYECKOE OXKUJIAHUE, JHUCIEPCUI0 U
byHKIUIO pacnpeaeneHusl.

2. CnyuaiiHas BennunHa X MOJIYMHEHA 3aKOHY PACIpeeieH s ¢ IIOTHOCTBIO f(X).
0 npu X ¢ [0,2]

f(x)= 3
() X_XT npu X €[0,2]

Haiitu ¢ynkuuio pacnpeneneHus, MaTeMaTHUeCKO€ OXUAAHME W JTUCHEPCUIO0 CIydalHOM
BEJIMUYMHBI X.

3. BeposiTHOCTB 6€30TKa3HOM paboTHl MPUOOpa pacmpeiesieHa 1Mo MoKa3aTeIbHOMY 3aKOHY C
napamerpoM A=0,25. HaiiTu BeposSITHOCTb TOTO, UTO MPUOOP NMpopaboTaeT He MeHee 4 YacoB U HE
6onee 8.

4. X — HOpMaJbHO pactpeeNieHHas CilydaiiHasi BeTMUMHA C MATEMaTHYECKUM OKHJIAaHHEM 2 U
CPEIHEKBaIpaTHYECKUM OTKJIOHEHUEM 16.

Hanucars GyHKIHIO IUIOTHOCTH BEpOsTHOCTEH U HaiiTi P(|X-2,5|<0,5).

[Tpumep sK3aMeHallMOHHOTO Ouera

MuHucTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepannn
®I'bOY BO «lIckoBckuii rocy1apCTBEHHBIN YHUBEPCUTET»

IK3AMEHAITHOHHBIH BUJIET Nel
no mucuummbe: b1.0.04.02 Bricmiag MmaTeMaTuKa

Crenennsle psabl. Teopema Abens, MHTEpBaJI CXOJUMOCTH CTEIIEHHOTO psijia.
ITocnenoBarenbHOCTL HE3ABUCUMBIX UcTIbITaHUN. PopMyia bepHysuim.

n
- (x-2)

Haiiti o0macts ¢XOQUMOCTH E

= (3n+1)2"

3aB kadenpoit «MaTreMaTUK U TEOPUHU UTP» N.0. ConoBréBa




13. Oco0eHHOCTH 0CBOCHHUSA TUCHUILIMHBI HHBATUIAMHU M JIMIAMH C OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbBSI.

JUis WHBaJIMIOB M JIMII C OrPAaHUYCHHBIMH BO3MOXHOCTSIMU Y4e€OHBIA Mpoiecc
OCYILECTBISICTCA B COOTBETCTBUU C l[loJIOKEHHEM O MOpsJKE OpraHu3aliid U OCYIIECTBICHUS
00pa30BaTeNbHON JEATENbHOCTH Ui WHBAIMIOB U JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
3JI0POBbsSI, OOYYArOIIMXCS MO 00pa30BaTEIbHBIM MPOTPAMMaM CPEAHETO MPOGECCHOHATHHOTO U
Bhictiero oopaszoBanus B @PI'BOY BO «lIckoBckuii rocy1apcTBEHHBIN YHUBEPCUTET.

Pa3pabGorumk:
Jouent kadeapbl MaTeMaTUKU

u Teopuu urp, Ilckosl'Y, Wl
-~
KaHIUAAT (PU3UKO-MAaTEMAaTHIECKUX HAYK } O.M. Bumnsikoa

JKCHepThI:

JloLeHT oT/eNeHus

UH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX

TEXHOJIOTHI 00pa30BaTeIHbHOIO JeTapTaMeHTa

[TepenoBol MHKEHEPHOM MIKOJIBI THOPHIHBIX

TEXHOJIOTHI B cTaHKOCTpoeHnn COI3HOT0 roCy1apCTBa,

KaH/IU/JIaT TEXHUYECKUX HAYK, JIOUEHT 5 ' 10.B. bpyrran

HoteHT xadenpsl METUIIMHCKON KHOEPHETHKH

U OOILIECTBEHHOTO 3/I0POBbS
Kanguaat TeXHUYECKUX HayK, TOLUEHT W A.UN. Camapkun
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