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[Tpu paspaboTtke paboueit mporpaMMel yueOHOH AUCLHUIIHHEL B OCHOBY I10JI0JKEHBI:

1) ®I'OC BO no uampapieHHio noarotoBkd 35.03.02 TexHOJOrHs JIeCO3arOTOBHTENBHBIX H
JlepeBornepepadaThIBAIOIUX [POU3BONCTE, YTBepKAECHUbIH MuHHCTEpCTBOM 00pa3oBaHHs H
HayK{ P® "26" mroas 2017 r. IIpakas N2 698

2) YuebHBIH TJIaH OCHOBHOH 00pa3oBaTeNbHOH MpOrpaMMbl MO HANpPABICHHIO IOArOTOBKU
35.03.02 Texnomorusi 1ecO3aroTOBUTEIBLHBIX M JepeBolepepadaThBalOIUX IPOH3BOICTB,
npopuast TexHomorus aepeBooOpaboTki om0bpen YuensiM coBetom OI'BOY BO TAV"
Cesepnoro 3aypanbs oT «23» centsadps 2020 r. [Tporoxon Ne 2

PaGouast mporpamMa y4eOHOM AMCIMIUIMHBI (MOXyNsl) ofoOpeHa Ha 3acedaHHH Kadeapb
«Marematnku u nHpOopMaTHKuy 0T «06» oxrsaOps 2020 r. ITporokon Ne 2.1

H. o. 3apenyromiero kadeapo %/ M.B. Bunorpaznosa

PaGouas nporpaMma y4e0HOH AHCUMIUIMEBL (MOAY/s) 0400peHa METOAUYECKOH KOMHCCHEeH
HHCTHTYTA OT «24» oxtsi0pst 2020 r. [Tpotokos Ne 2

[Ipencenaresns METOAMYECKOH KOMHCCHH HHCTHTYFA P W 0.A. Menskosa

Pazpatoruuk:

Bunorpagosa M.B., nonent kadeaps: MaTeMaTHKH ¥ HHOOPMATHKY, K.IL.H.

JIHpeKTOp HHCTHTYTA: Z//% 7= I'.A. lopn



1. Hepeqeﬂb IJIAHUPYEMBIX PpeE3YyJIbTAaTOB oﬁyqennﬂ nmo AUCHHUIIIMHE, COOTHECCHHBLIX C
IMJIAHUPYEMBIMHU pE3yjJdbTaTaMHU OCBOCHUSA 06pa30BaTeJILHOI7l MMporpaMmmbl

Koo
Komnem
eHyuu

Pe3ynbTaTe!
OCBOEHUS

Nupukarop
JOCTHXXCHUA
KOMIICTCHIIMHN

IlepedeHb UIAHUPYEMBIX PE3YJIBTATOB
00y4eHus M0 TUCUUIUINHE

OIIK-1

CrniocobeH  permiaThb
THUITIOBBIC 3alauu
npodeccruoHaTBHOM
JCATCIIBHOCTHU Ha
OCHOBE 3HaAHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKUX u
€CTECTBEHHBIX HAayK C
NpUMEHEHHUEM
UH(OPMALIMOHHO-
KOMM YHHKAIIHOHHBIX
TEXHOJIOT Ui

l/lII—Z onkl
Hcnonesyer 3HAHUS
OCHOBHBIX 3aKOHOB
MaTeMaTUKU JULst
pelIeHNs] TUIIOBBIX 3a7a4
B obnactu
npogeccuoHaNBHO

JACATCIIBHOCTH

3namb: OCHOBHBIC 3aKOHBI, TIOHSTUS U METOJIBI
JIMHEHHOU anreOpsl, MaTeMaTHIecKoTOo
aHaJIi3a; OCHOBBI aHAJIMTHYECKOW T'€OMETPHU;
TIOHSTHE M OCHOBHBIE CBOWCTBAa KOMIUIEKCHBIX
YHCEN; OCHOBBl TEOPUH  OOBIKHOBEHHBIX
middepeHnnanbHbIX YpaBHEHUH, JUCKPETHOU
MaTeMaTUKH,  BBIYHCIUTEIBHBIX  METOJIOB,
TEOPUH BEPOATHOCTEH M  MaTeMaTHYeCKOW
CTaTHCTHKH.

Ymemp:  ucnonp3zoBaTh  MaTeMaTH4eCKHH
anmapar Juisi  pelleHHs THUIOBBIX  3a/ay
AHAJMTUYECKOH T€OMETPHH, MaTeMaTHYECKOTO
aHalmM3a M JIMHEHHOW anreOpbl K pElIeHUI0
npodeCcCHOHANBHBIX 3a/1ay;

- peuiath OOBIKHOBEHHBIE IU(EepeHIHaTbHbIE
YpaBHEHHsI, BO3HUKAIOIIMX TP ONHCAHUU
MPOLIECCOB B WHXCHEPHO-TEXHUUYECKHX
JCIUIUINHAX;

- MCHOJIb30BAaTh CBOMCTBA KOMIIJIEKCHBIX YHCEN
B IIPUKJIQJHBIX JUCLMILUIMHAX;

- IOPUMEHATb  OCHOBBI  BEPOSTHOCTHBIX
pacmpenesieHMii K PEIUICHUI0  TPHKIAaJHBIX
3az1ay;

- cobupath U 00pabaThIBaTh CTATHCTHYECKYIO
uHGOpMALMIO  [UI1  OLEHKM  [apaMeTpoB
pacrpeneneHus;

-yCTaHaBIIMBATh KOPPEIALMOHHYIO
3aBUCHMOCTD MEXIY (PaKTOPHBIM MPU3HAKOM U
pe3yJIbTATUBHBIM,  COCTaBJIATH  ypaBHEHUS
3aBHCHMOCTb

Bnaoems: METOJaMHU MOCTPOCHUS
MaTEeMaTHYECKUX MOJENEH C HCIOIb30BaHHEM
anmapara MaTeMaTHYECKOro aHalu3a, TEOPHUH
OOBIKHOBEHHBIX nddepeHImanbHbIX
yYpaBHEHHMH, HEOOXOOUMBIX JUIS  PELICHHA
THUITOBBIX NPO(ECCHOHATBHBIX 3a/1a4.

- HaBBIKAMM aHajgW3a M OOpaOOTKH IaHHBIX,
HEOOXOAMMBIX A1 pEUIeHHs  THIIOBBIX
npodecCrOoHaIbHBIX 3a1a4

2. MecTo TMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl
JlanHasi QUCHUIUIMHA OTHOcUTCA K bBnoky [ oOsi3aTenpbHOW dYacTH 00pa3oBaTeinbHON
MPOrPaMMBI.

I[J'Iﬂ HU3YUCHHUA OUCHUIIUHBL

HE0OXOIUMBI

3HaHUS B O00JIACTM MaTeMaTUKHd B

COOTBECTCTBHH C (I)C,Z[epaJ'ILHLIM rocyaapCTBCHHbBIM 06pa3OBaTeJ'IBHBIM CTaHAapTOM CpEIHETO

(momHOTO) 00IIIeT0 00pa30BaHUSI.

Matematuka SBISE€TCS NPEIUISCTBYIONICH MUCHUIUIMHOW Juis AucuuiinH: dusmka;

I'mpopasnuka;

Texunueckasa

MCXaHHKaA,

CTaHJapTH3alMs U CepTH(PUKALINS.
JucuumuinHa usydaercs Ha 1,2 kypcax B 1,2,3 cemecTpax 1o ouHoii popme 0OyueHus, Ha
1,2 xypcax B 1,2,3 cemecTpax — 3a04HOM hopme.

Teopernueckas

MCXAaHUKA, MCTPOJ'IOI‘ usi,




3. O0beM JUCHUILIMHBI M BUbI y4eOHOI padoThl
OO01mas TpyI0eMKOCTh TUCHUTLINHBI cocTaBisieT: 432 yaca (12 3aueTHBIX eIHMI)

Bun yae6HOMI paboThI

Ounas dpopma 3aouHas popma
BCETO ceMecTp BCETO ceMecTp
9acoB 1 2 3 9acoB 1 2 3

AyAUTOpPHBbIE 3aHATHS
(Bcero)

192 64 64 64 52 18 18 16

B mom uucne:

Jlex1imoHHOTO THIA

96 32 32 32 26 8 10 8

CeMHHaApCKOTO THUTIA

96 32 32 32 26 10 8 8

CamocrosiTesibHas padoTa

(Bcero)

204 62 80 62 344 108 126 110

B mom uucne:

[IpopaboTka maTepuana
JIEKITUH,
IIOATOTOBKA K 3aHATHUAM

102 31 40 31
258 81 95 82

CamMmocTosATenpHOE U3ydeHNe
TEM

24 8 8 8

Pacuerno-rpaduueckue
paboThI

78 23 32 23 - - - -

KonTtponbHbIe paboThI

Bun npomexyrouHoii
aTTecTaluu:

Ok3. | 3auer | OK3. Ok3. | 3auer | DOK3.

9K3aMeH 36 18 - 18 36 18 - 18

O01masi Tpy10eMKOCTh:

JacoB

3a4YCTHBIX CIUHUI]

432 144 144 144 432 144 144 144

12 4 4 4 12 4 4 4

4. Conep:kaHue QM CHUIINHbBI

4.1. Conepxanue pa3ieioB TUCUUIIMHBI

Ne HaumenoBanue Coneprkanue pasziena
/a pasnuena
JMCHMIUIMHBI
1 2 3

1. Jluneiinas anreOpa Martpuiel. Buasl matpun. [eiictBus Han matpumamu. OOpaTHas
Marpuna. Ormnpenenurenu BTOPOr0 W TPETHEro MOpSAKa, HUX
cBoiicTtBa. OnpenenuTeny BeICIINX NOpsAaKoB. [loHsTHE crcTeMbl
JAUHENHHBIX anreOpanueckux ypaBHeHudt (CJIAY), Pemenue
CJIAY meronamu Kpamepa, u I'aycca

2. AnanuTndeckas [IpssMoyronpHass U moJspHAs CUCTEMa KOoopAuHAT. Pa3nuyHble

TEOMETPHUS YpaBHEHUsl MNPSAMOM Ha IUIOCKOCTH. YTOJ MEXAY MpPSMBIMHU.

Paccrosiune ot Touku A0 mpsimoil. KpuBbie BTOporo mopsijaka:
OKPY)KHOCTh, DJIUIMIC, THUmepboia U mapabona. BekTopsl.
JeiictBus Hax BekTopamu. PasnokeHune BekTopa Mo Oa3ucy.
Hamnpanstomue  kocunycel.  CkansipHOe, BEKTOpHOE U
CMEIIAHHOE NTPOU3BEACHUS BEKTOPOB U UX CBOMCTBA




3 KomrutekcHbie [TonsiTne KOMIUIEKCHOTO 4ucia. J[eMCTBHS € KOMIUIEKCHBIMHU
qucia yrcnamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha IUIOCKOCTH.
Monynp ¥ apryMeHT KOMIUIEKCHOTO uucia. AnreOpandeckas,
TPUTOHOMETpHUYECKass U TOKa3aTelabHast (POPMBI KOMIUIEKCHOTO
yucina. ®opmyna Ditiepa. Bo3BeneHue B creneHb U U3BJICUEHUE
KOpHS M3 KOMIUIEKCHBIX 4ucel. PemieHne KBaapaTHBIX

ypaBHEHUM C KOMIUIEKCHBIMU KOPHSAMHU

4 Benenue B | [Tonstne dyHKmu omHO# mepeMeHHoi. O0IacTh ompeseneHus,
MaTeMaTHYeCKHI o0nacTh 3HaYeHWH, cBoiicTBa (yHkumu U ee rpaduk. [Ipemen
aHaIu3 ¢ynkun. OCHOBHBIE TEOPEMBI O Tmpenenax. beckoHeuHo Maibie

U OCECKOHEYHO OOJIBIIINE BEIWYUHBI U CBS3b MEXKIYy HUMHU.
PackpeiTe  mpocredmmx ~— HeompeaeneHHocted.  [lonsatme
HernpepblBHOCTH  (yHKIMU. Kraccudukarusi Touek pas3pbiBa
byHKIIMN

5 Huddepenunansuoe | [IpousBoaHas GyHKIIUU OJHOM IEPEMEHHOM, €€ TeOMETPUUECKHI
HCUYUCIICHUE U MexaHuueckui cmbica. Tabmuma mnpousBogHbix. IlpaBuiia
¢byHKIMM ofHOM U | nuddepeHunpoBanus. IlpoumsBogHas ClHOXKHOW M HESIBHOM
HECKOJIbKIX G yHKITUH. Jlorapudmuueckoe muddepeHnpoBaHue.
IIEPEMEHHBIX [IpousBonHbie BbICHIUX MOPIKOB. JuddepeHunan QyHKINU.

[Ipumenenne quddepenimana Kk TpUOTHKEHHBIM BbIYUCICHUSIM.
[TonsTne GQYHKIIMKM  HECKOJBKUX TIEpEeMEHHBIX. YacTHbIe
npousBojaHble U moiHbM guddepenunan OHIL Ilpumenenue
MPOU3BOJIHOM K HCCleNoBaHUIO (YHKIUH OJHOM U JABYX
nepeMeHHbIX. [Ipow3BoaHas TO HaNpaBiICHUIO U TPAAUEHT
(GYHKIMM HECKOJIBKUX MEPEMEHHBIX

6 HuterpanbpHOE [Tonsatue nepBooOpa3Hoit ¢pynkmuu. HeorpeaeneHHpI HHTETpa

HCUYHUCIICHHE U ero cBoiicTBa. TaOmuia OCHOBHBIX HHTETpasioB. OCHOBHBIE
METO/Ibl MHTETPUPOBAHUS: HEMOCPEACTBEHHOE, MOJCTaHOBKOM,
UHTETPUPOBAaHUE MO yacTsAM. MHTerpupoBaHuE parmoOHAIBHBIX
npobeii. OrnpeneneHHbId WHTErpall, ero cpoicTtBa. dopmyna
Hprorona-JleitOuuna. IlpmiokeHus: onpeaeneHHOro WHTerpaa.
HecoOcTBeHHBIC MHTErpAJIBI 1-TO U 2-T0 poja.

7 OOBIKHOBEHHBIE [Tonsatue muddepenunanbHoro ypaBHeHus. OOmiee W 4acTHOE
muddepennmansupie | pemeHus. 3amgada Kommu. JluddepeHinuanpabie ypaBHeHUs 1-T0
ypaBHEHUS NOpAJIKA: C Ppa3JeNAIOIIUMUCA MEPEMEHHBIMH, OJHOPOJHBIE U

nuHenHble.  YpaBHeHue bepnymm. 1Y, gomyckaromue
NMOHWXKEeHWe mnopsaka. Jlunedineie Y 2-ro mnopsiaka ¢
MTOCTOSTHHBIMH KOY(PUITICHTAMH.

8 JuckperHas MuosecTtBa u onepanuu Haa HUMH. KomOunatopuka. buHapHsie

MaTeMaTHKa OTHONICHMs] Ha MHOXecTBe. HeopueHTHpoBaHHBIE Trpadsbl.
CrniocoObI 3a1anus rpados.

9 OcHOBBI Amnmnpokcumarusi. MeTo1 HaMMEHBIINUX KBaJIpaTOB.
BBIYHCIUTENBHBIX
METOJIOB

10 | OcHoBBI Teopuu | OCHOBHBIC TIOHSATUS TEOPUH BEPOSATHOCTEH M KiIacCHUpUKAIUs
BEPOSITHOCTEN coObITril. Paznuunble ompeneneHuss BeposSTHOCTH. OCHOBHBIC

TCOPEMBI TCOPUU BepOHTHOCTeﬁ. HOBTOpHHC HC3aBHUCHMBIC
HCIIBITaHWAA, cXeMa BepHyJ'IJ'II/I. CnyqaﬁHHe BCIIMYHHBI:
ONpCACIICHUEC, BUIABI MW YHCIIOBBIC XAPAKTCPHUCTUKU. (I)YHKI_II/ISI
pacnpeaciicCHud W IUIOTHOCTH pacClpCAaCIICHUA Bep0HTHOCTCﬁ.
3aKOHEI PacipCaACIICHUSA BepOﬂTHOCTCﬁ CJ'Iy‘-IB.ﬁHBIX BCJIMYMH.




11

MaTEMATHYECKON

DJIEMEHTHI

CTaTUCTHUKHU

3ajaud  MaTeMaTU4ecKOoW  CTaTUCTUKU. ['eHepasibHas u
BBIOOpOUYHAs  COBOKYMHOCTH. [lonmMron ©  rucrorpamma.

Bei0opouHBIii  MeTOSI. Cratuctuueckoe  pacrupeercHue
CIIy4aitHOTO IIpU3HAKA. OMnupuyeckas byHKIUS
pacrpeneneHus. CraTtucTueckue  OLEHKM  IapaMeTpoB

pacnpeneneHus. TodyeyHble OLEHKU M MHTEPBAJIbHBIE OLICHKHU.
CraTucTtuueckas MpoBepKa CTATUCTUUECKUX TUIIOTE3. DIEMEHTHI
Teopuu Koppemsiuuu. JluHelHas Koppemsuusa. YpaBHEHHE
perpeccun. O6paboTKa IKCIIEPUMEHTAIBLHBIX JAHHBIX METOJaMHU
MaTEeMaTH4YECKON CTATUCTUKU

4.2. Pa3aeanl TUCHUILINH U BUABI 3AHATHI

Ounas ¢popma o0yuenust

ceM | Ne HaumenoBanue pasjena TuCHUTUTMHBI Jlexku. | Cemun. | CP | Bcero
ecT | n/m THANA THANA 4acoB
P
1 | Jluneiinas anrebpa 4 6 7 17
2 | AHanuTH4eckas reoMeTpus 4 4 18 26
3 | KomruiekcHbIe ynciia 2 4 6 12
1 4 | BBenenue B MaTeMaTHYECKUH aHAIN3 8 6 13 27
5 | duddepenunanbHoe nucuyrcaeHue GyHKIUN 14 12 18 44
OJIHOM U HECKOJIbKUX MEPEMEHHBIX
DK3aMeH - - - 18
HTroro: 32 32 62 144
6 | nTerpanbHOE NCYUCIICHHE 16 16 40 72
2 7 | O6pikHOBEHHBIE TU(dEepeHITHATBHBIC 10 10 30 50
ypaBHEHUS
8 | JIuckpeTHas MaTeMaTHUKa 6 6 10 22
Hroro: 32 32 80 144
3 9 | OCHOBBI BEIYHUCIUATENLHBIX METOIOB 4 4 6 14
10 | OcHOBBI TEOPHH BEPOATHOCTEMN 12 12 15 39
11 | MaremaTtuueckasi CTAaTHCTHKA 16 16 41 73
DK3aMeH - - - 18
Hroro: 32 32 62 144
Bcero: 96 96 204 432
3aounas popma 00yueHusn
ceM | Ne HanmenoBanue pasaena QUCHUIIIUHBI Jexu. | Cemun. | CP | Bceero
ecT | m/m TUIIA THUIIA 4acoB
Y
1 | Jluneitnas anreOpa 2 2 20 24
2 | AHanmuTH4ecKasi reoMeTpus - - 24 24
3 | KommuiekcHble uncia 2 - 18 20
1 4 | BBegeHue B MaTeMaTHUECKUN aHAIN3 2 4 22 28
5 | Audpdepenunanbaoe ucurcieHne GyHKIUU 2 4 24 30
OJIHOM M HECKOJIBKUX MEePEMEHHBIX
DK3aMeH - - - 18
Hroro: 8 10 108 144




ceM | Ne HaumeHnoBaHnue pa3zaena TUCIUIIIMHBI Jleku. | Cemun. | CP | Bcero
ect | m/m THTA THTA 4acoB
P
6 | MHTerpanpHOE UCUUCIICHHE 6 4 50 60
2 7 | OObIkHOBEHHBIE TU(depeHLInaIbHbIE 4 4 44 52
ypaBHEHHS
8 | JluckperHas maTremMaTuka - - 32 32
Hroro: 10 8 126 144
3 9 | OCHOBBI BEIYHCIIUTEBHBIX METOIOB - - 32 32
10 | OcHOBBI TEOpPHUU BEPOSITHOCTEH 4 4 38 46
11 | MaremaTtnyueckasi CTaTUCTHUKA 4 4 40 48
DK3aMeH - - - 18
HTroro: 8 8 110 144
Bcero: 26 26 344 | 432
4.3. 3aHsATHSI CEMHMHAPCKOTO THIIA
No TpynoemkocTh
No | pasnmena Tema (dac.)
/I | JUCIIHAILI OYHas | 3a0YHa
WHBI s
1 2 3 4 5
1. 1 Marpuiisl 1 uX cBoiicTBa. JleMCTBUS HAJ MAaTPULIAMH. 2 -
2. 1 Onpenenurenu 2-10 ¥ 3-TO MOPSIAKOB, KX CBOKWCTBA U 2 1
Beiuncienue. O6parnas marpuna. OnpeneauTend N-To
MOPSLIIKA.
3. 1 Pemenne cuctem nuHEHHBIX ypaBHeHUN Metonamu Kpamepa 2 1
u ["aycca.
4, 2 Kpussie BToporo nopsiaka: OKpy>KHOCTb, JUIHIIC, THIIEpOOIIa, 2 -
napaboia
5. 2 Bekropsl.  Pasnmokenuwe Bektopa mo 0Oasucy. KoopawHatsl 2 -
BekTopa. HampaBnsionme  KOcuMHYChl.  BektopHoe u
CMEIIAaHHOE TPOM3BEJICHUS BEKTOPOB M HMX CBOMCTBA.
Boruncnenue miomasneit 1 060EMOB reoMeTpudeckux Guryp
6. 3 JlefictTBUsT C  KOMIUIEKCHBIMH — 4uciamMu. M3o0paxeHue 2 -
KOMIUIEKCHBIX 4YHCeNl Ha IUIOCKOCTH. Auredpandeckas,
TPUTOHOMETpPHUUECKas u MoKa3areiabHast dbopMbI
KOMIIJIEKCHOTO YHCIIA.
7. 3 Bo3BezneHue B cTeneHb U U3BJICUECHUE KOPHS U3 KOMIUIEKCHBIX 2
yrcen. Perenue kBapaTHBIX ypaBHEHHUI C KOMILIEKCHBIMU
KOPHSIMH.
8. 4 PackpeiTie HeonpenenenHocTel suja: 9, » 2 2
0 o
9. 4 JIBa 3ameydarenbHbIX Mpeena. 2 2
10. 4 HccnenoBanue GpyHKIMK Ha HENIPEPBIBHOCTh. TOUKM pa3phiBa 2 -
GbyHKITIN
11. 5 [lonsitTne mTPOU3BONHOW (QYHKIMM OJHOW IEpEeMEHHOMH. 2 2
OcHoBHBle  mpaBwia  jaudpdepeHIUpoBaHus,  TabiuIa
Npou3BOAHBIX. ['eomerpuuecknii M (U3NYECKUH CMBICIT
npou3BoaHoN. AuddepentmpoBanue cioxHOW QyHKINN
12. 5 [IpousBoanbie BbIcIUX TOPsAKoB. Juddepenupoanue 2 1
HesiBHOM (yHKuuid. Jlorapudmuyeckoe nuddepeHpopanue.




Ne Tpynoemkoctb
No | paznena Tema (dac.)
/0 | AUCIUILI O4YHas | 3a04Ha
WHBI s
Juddepennman GyHxmm.
13. ) [IpumeHeHre TPOU3BOJHONM K HCCIENOBAHUIO (DYHKIHH 2 1
OJHOW ITEPEMEHHOM.
14. ) YacTHble MPOU3BOIHBIC U MOJHBIN TuddepeHuran GyHKIuu 2 -
HECKOJIbKUX NEPEMEHHBIX.
15. ) [IpumeHeHre MPOU3BOAHON K MCCIEIOBAHNIO (DYHKIMIA JBYX 2 -
MEepPEeMEHHBIX. JKCTPeMyMbl (DYHKIMI JBYX NEpeMEHHBIX.
Heo0xomuMoe 1 T0CTaTOYHOE YCIOBUS SKCTPEMYMA.
14. ) [IpousBosnHass 1O HampaBJIEHUIO U TPAJAUEHT (QYHKIUU 2 -
HECKOJIbKUX MEPEMEHHBIX
Htoro B 1 cemecTpe: 32 10
15. 6 OcHOBHBIE METOJIbl HMHTEIPUPOBAHUSA: HEMOCPEACTBEHHOE, 6 4
3aMeHa IMePEeMEHHON U HHTETPUPOBAHUE TIO YACTSIM.
16. 6 WHTerpupoBaHre paiMoHalIbHbBIX JPOOEi. 4 -
17. 6 OnpeneneHHblii  MHTErpaj, €ro CBONCTBA U METOJbI 2 1
BBIUHCIICHUSL.
18. 6 HecoOcTBeHHbIE HHTErpasibl, CIOCOOBI MX BBIYUCICHUS 2 -
19. 6 [TprtoskeHHsI ONpeICIICHHOT0 HHTErpaJia. 2 1
20. 7 Juddepenumnanbapie ypaBHEHUS MIepBOTO Nopsaka. Oomiee u 2 2
yacTHOE pemeHus. Y1 ¢ pa3nensroniuMucs nepeMeHHbIMH.
Onnopoansie J[Y1, METO penieHus..
21. 7 Jlunetinbie JIY1. YpaBaenue bepuymmm. 2 1
22. 7 Juddepenunanbupie ypaBHEHUS, JTOMYCKAIONTUE TOHMKESHUE 2
HOPSJIKA.
23. 7 Jlunelnsie OJIHOPOJIHBIC u HEOJTHOPOIHBIE 4 1
muddepeHnanbHble  ypaBHeHHs ~ 2-T0  THOpsAKa ¢
MOCTOSTHHBIMH KOY(PUITMECHTAMH.
24, 8 MHoxecTBa 1 oniepanny HaJl HUMU. KomOnHaTopuka. 2 -
25. 8 bunapHbIe OTHOIIEHUST HA MHOYKECTBE. 2 -
26. 8 HeopuentupoBannsie rpadsl. Cioco6sl 3aganus rpados. 2 -
HToro Bo 2 cemecTpe: 32 8
27. 9 Arnmpokcumariys. MeTo 1 HaMMEHBIIUX KBaJIpaToOB. 4 -
28. 10 Kitaccuueckoe onpezeneHne BeposSTHOCTH. 2 1
29. 10 OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEH. 2 1
30. 10 [ToBTOpHBIE He3aBUCHUMBIE ucnbITaHuss. Dopmyna bepHymmu. 2 -
Teopems! Jlarutaca. @opmyina [lyaccona
31. 10 JluckperHass ~ ciydaiiHas ~ BeldMuMHa. E€  udmcioBbIe 4 1
XapaKTepUCTUKHU. 3aKOHBI  paclpeliesieHus]  JUCKPETHOMN
CIIy4aiiHON BEJIUYMHBI
32. 10 HopmanpHelii  3aKOH  pacHpeneneHHss  BEpOSTHOCTEN 2 1
HEIPEPBIBHON CIIy4allHON BEJIUYMHBI
33. 11 Beibopounsiii  meton.  CraTtucThyueckoe —pacrmpesesieHue 4 1
cllyyaifHOTO MIPU3HAKA. OMmupudeckas byHKIHS
pacnpenenenus. [lonuron u rucrorpaMma
34. 11 UucnoBble XapaKTEPUCTUKH CIy4alHOTO NMPU3HAKA. 2 1




Ne Tpynoemkoctb
No | paznena Tema (dac.)
/T | JTUCIUTLT OYHas | 3a04yHa
WHBI s
35. 11 CraTtucTuueckue OLEHKM IapaMeTpoB  paclpeaeeHHUs. 2 2
Meron momeHntoB. TodeuHble oOueHku. HTepBasibHBIE
OIICHKH.
36. 11 Cratuctuueckas  IpoBEpKa  CTAaTUCTHUYECKUX  TMIIOTE3. 2 -
CpaBHEeHHE [BYX JHUCIEPCUH HOPMAIbHBIX TI'E€HEPATbHBIX
COBOKYITHOCTEH.
37. 11 Teopust KOpPENSIIIMOHHOTO aHaimu3a (OmpeneeHue TECHOTHI 2 -
CBA3M MEXIy npusHakamu). JIuHeiiHas  Koppensuus.
YpaBHEHHE TMHEWHON PErPECCHM.
38. 11 OOpaboTka  SKCIEPUMEHTAIBHBIX  JaHHBIX  METOJaMH 4 -
MaTeMaTH4YE€CKON CTATUCTUKHU
HTtoro B 3 cemecTpe: 32 8
Bcero: 96 26
4.4, IlpuMepHas TeMAaTHKA KyPCOBBIX PoekToB (pador) He npexycmoTrpeHo OIIOIL
5. Opranu3anusi CaMOCTOSITEIbHOMH PadoThI 00YYAIOIIUXCS M0 JUCIHUIIMHE
5.1. Tunbl caMOCTOATEILHOM PA0OTHI U €€ KOHTPOJIb
Tun camocrosiTeqIbHON padoThI dopma 00ydeHHs Tekymuil KOHTPOJIb
OYHas 3a0YHast
[TpopaboTka MaTepuaia JICKIuH, 102 TECTUPOBAHUE
IMOArOTOBKA K 3aHATUSIM 258
CaMocTosATeTbHOE H3yUYEeHUE TEM 24 TECTUPOBAHUE
WIH
cobecenoBanne
Pacuetno-rpaduueckne paboTsl 78 - 3aInTa
KonTtponbHbIe paboThI - 86 3aIuTa
BCETO YaCOB: 204 344
5.2. YueOHO-MeToquYecKre MAaTePHAJIbI IJIsl CAMOCTOSITEJILHON padoThl
1. Marematrika / ABTop-cocraBuTenb. Buuorpagoa M.B./ Meroauueckue
PEKOMEHALNY TI0 OPTraHU3alliu U BBHIIIOJHEHUIO CAMOCTOSITEILHON paboThl sl 00y4Yarouuxcs
HanpaBJICHUS HOrOTOBKU 35.03.02 Texnonorusa JIECO3arOTOBUTEIBHBIX u

JepeBorepepadaThIBAOLINX MPOU3BOJCTB, poduis TexHonorus aepeBoodbpaboTku — TOMEHb,
'AY Cesepnoro 3aypaibs, 2017. - 32¢. [DnekTpoHHbIit pecypc]

2. Marematuka [/ ABTOp-cocTaBHTeNlb: BuHorpamoBa M.B./ Meroaudeckue
PEKOMEH/IALIMHU 110 OPTaHU3aIMK U BHIMOJIHEHUIO KOHTPOJIbHOU paboTsl Ne 1 i oOyuaronuxcs
3a04HOM  Qopmbl  0oOyueHust ~ HampaBieHuss — moaroroBku  35.03.02  TexHomorwus
JIECO3arOTOBUTENBHBIX U JIepeBONEpepadaThIBAIOIIUX MPOU3BOJACTB, MHpopuib TeXHOJIOrHs
nepeBoobOpabotkn — Tromenb, [AY Cepeproro 3aypanbs, — -2016. - 8lc. [DnekTpoHHbIit
pecypc]

3. Marematuka /|  ABTOp-cocraBuTenb: BuHorpamoa M.B./ Meroauueckue
PEKOMEH/IAIIMHU 110 OPTaHU3AI[MH U BBHIMOJIHEHUIO KOHTPOJIbHON paboThl Ne 2 /it 00ydaronmxcs
3a04HOM  Qopmbl  0OyueHust ~ HampaBieHuss — moaroroBku  35.03.02  TexHomorwus
JIECO3arOTOBUTENBHBIX W JIepeBONEpepadaThIBAIONIMX MPOU3BOJACTB, MHpOoPHiIb TeXHOJIOTrHs




nepeBoobpadotkun — Tromenb, ['AY CesepHoro 3aypanbs, — 2016. - 43 c. [DnekTpoHHBIH
pecypc]

4. Marematnka /|  ABTOp-cocTaBHMTENb: BuuorpamoBa M.B./ Meromuueckue
PEKOMEH/IAIMYU TI0 OPraHU3aIMU U BBIMOJHEHUIO KOHTPOJIbHOU padoThl No 3 st 00ydaromumxcs
3a04HOM  Qopmbl  0o0yueHus ~ HampaBieHuss — moarotoBkum  35.03.02  Texuonorus
JIECO3arOTOBHUTENIBHBIX W JIepeBOIepepadaThIBAIONIMNX MPOU3BOACTB, Npoduib TexHoorus
nepeBooOpaboTku — Tromenn, I'AY Ceseproro 3aypanbs, — 2016. - 43 c. [DnekTpoHHBI

pecypc]
5.3. TeMBI, BBIHOCHUMBIC HA CAMOCTOATE/IbHOE H3yqeﬂne

Ounas ¢popma o0yuenust

1. Pazpen 2. Ananutudeckas reometpus. Tema: Pasnuunble ypaBHeHUs NpSIMOH,

2. Pazpmen 7. UnterpansHoe ucuncienne. Tema: MHTErpUpOBaHUE TPUTOHOMETPHYECKUX
(GYHKIMN: pa3nuyHble CIydyaud U METO/Ibl UHTETPUPOBAHUS.

3. Pazmen 8. [luckperHas maremaruka. Tema: MHOXecTBa W OIEpaluyl HAJ HHUMHU.
CrniocoOnl 3a1anus rpados.

4. Pazgen 9. OCHOBBI BBIYMCIHMTEIBHBIX METONOB. Tema: Amnmpokcumarus. Meton
HaUMEHBIINX KBAaPAaTOB. AJITOPUTM BBIYUCIICHUS

3aouHas popma o0yueHusn

1. Pazmen 2. Anamutuyeckass reomerpusi. Tembl: basuc mnpocrpanctBa. Koopaunatst
BekTOpa, HenmmHueliHble onepanuy HaJg BeKTopamu, Pasnuusble ypaBHeHus npsMmou, Kpussle
BTOPOTO MOPSKA.

2. Pazmen 5. JlubdepennumanpbHoe wucuuciaeHUE QYHKIMUA OJHOH H  HECKOJIBKUX
nepeMeHHbIX. Templ: YacTHble MpPOU3BOJAHBIE (YHKIHMHM  HECKOIBKMX  IE€PEMEHHBIX,
Judbdepennnan GyHKIME HECKOTHKUX TIEPEMECHHBIX.

3. Pazpen 6. UnTterpansHOoe ncuncienue. Tema HecoOCTBEHHBIE HHTETPATIBI.

6. @oHABI OLEHOYHBIX CpPeICTB /ISl MPOBeIeHUS] NMPOMEKYTOYHON AaTTecTALMH
o0yyaromuxcs 1o JMCHHIJINHE

6.1. IlepeyeHb KOMIETEHUHMH C yKa3aHHeM ITamnoB uX (GOpMHUPOBAHHUS B Mpolecce
0CBOEHNsI 00pa30BaTeJbHOI MPOrpaMMbl

Koo HaumenoBanne
Wunukarop TOCTHKEHUs [epeueHp mIaHUPYEMBIX PE3YJIBTATOB
Komnemen OLIEHOYHOT'0 CPEJICTBA
i KOMIIETEHIUHU 00y4eHHs 1O TUCLIUTLTHHE
3HaTh: OCHOBHBIE 3aKOHBI, moHATHA U | Tect
METOIBI JINHEHHON anreOpsl, | DK3aMeHaMOHHBIN
MaTEMATHYECKOTO aHaIM3a,; OCHOBBI | Omier

aHATUTHICCKON TE€OMETPUH; TIOHATHUC u
OCHOBHBIE CBOMCTBA KOMILIEKCHBIX YHUCEI,
OCHOBBI TEOpUN OOBIKHOBEHHBIX

UL ama nuddepeHInanbHbIX YPaBHEHUH, JUCKPETHON
HUcnone3yer 3HAHUS ?
MaTEMAaTHK{, BBIYMCIHMTENBHBIX  METOJIOB,
OCHOBHBIX 3aKOHOB N -
TEOPUM BEPOSTHOCTEH M MATEMATHYECKOH
MaTeMaTHKA st

CTaTHCTHKH.

YMeTb:  KCHONB30BaTh  MaTEMaTUYECKUN
anmapar Uil pelIeHHs THUIMOBBIX 3a/ad
AHAITUTUYECKOU TEOMETPHH,
MaTeMaTU4YeCKOro aHajau3a W JIMHEHHOU
anreOppl K PpeIIeHHI0 MpodeccHOHaTbHBIX
3a/1ay;

- pemaTsb OOBIKHOBCHHBIE
muddepeHIraTbHEIC YpaBHEHHS,
BO3HHMKAIOIIUX IpU OMNHCAHHH IIPOLECCOB B
WH)KEHEPHO-TEXHUYECKUX JUCHUILINHAX;

OIIK-1 peLIeHusT TUIIOBBIX 3a1ad
B

obacTe ipodeccroHab
HOH JIeATEILHOCTH.




Koo HaumenoBanne
WHaukaTop TOCTHXEHUSI [epeyeHb IAaHUPYEMBIX PE3YIIHLTATOB
Komnemen OIIEHOYHOI'0 CPEJICTBA
i KOMIIETEHIUU 00y4eHHs 10 JUCIIUTUTHHE

- WCIIONBb30BaTh CBOMCTBA KOMIUIEKCHBIX
YHCeN B MPHUKIAIHBIX UCHHUILTHHAX;

- MPUMEHATh  OCHOBBI  BEPOSITHOCTHBIX
pacripesieneHlii K PpEICHHI0 MPUKIAIHBIX
3amay;

- cobupath U 00padaTHIBATH CTATHCTHUCCKYIO
uHpopManmio IS ONEHKM IlapaMeTpoB
pacripeaeneHus;

-yCTaHaBJIMBATh KOpPEISIIHOHHYIO
3aBHCHMOCTh MEXIY (aKTOPHBIM TMPH3HAKOM
W pe3yNbTaTUBHBIM, COCTABISTH YpaBHEHHMS
3aBHCHMOCTb

Baanets: METOJaMu MOCTPOEHUS
MaTeMaTHYECKUX MOJIENIEH C HCIOIb30BaHHEM
anrapara MaTeMaTHYeCKOro aHaju3a, TEOPHU
OOBIKHOBEHHBIX i hepeHnnanbHbIX
yYpaBHEHHH, HEOOXOAMMBIX ISl PELICHHs
THUIOBBIX PO(ECCUOHATIBLHBIX 32/1a4.

- HaBBIKAMHU aHajIM3a M OOpabOTKM JaHHBIX,
HEOOXOAMMBIX  JUISI  PEHICHHS  THUIOBBIX
npodecCHOHAIBHBIX 33124

6.2. IIkaJjabl oHeHUBAHUS

I kaJjia oueHMBAHUS YCTHOIO IK3aMeHa

OneHKa

Onucanue

OTJIINYHO

[TonHOCTBIO pacKphll COJEpXKaHHE BOIPOCOB OWieTa, H3JI0XKHI
MaTepuai B ONPECIIEHHOM JIOTUYECKOH MOCIe10BaTeIbHOCTH, TOYHO
UCIOJIb3YSl MAaTEeMAaTUYECKYI0 TEPMUHOJIOTHIO; MPABUJIBHO BBIMOIHUII
rpaduku, COMyTCTBYIOIINE OTBETY; MOKa3al YMEHUE WILTIOCTPUPOBATH
TEOPETUYECKHE BBIKJIAJJKU KOHKPETHBIMU MPUMEpPAMU, IPUMEHSTh UX
IIPU BBITIOJIHEHUH NMPAKTUYECKOTO 3a/1aHusl.

Xopo1io

Ecmu on YAOBJICTBOPACT B OCHOBHOM Tpe60BaHI/I$IM Ha OLCHKY
«OTJIIMYIHO», HO IIPHU 3TOM UMECT OJIUH U3 HCAOCTATKOB!

— B U3JIOKCHUH NOITYIICHBI HeOOJIbIIINE OI_I_II/I6KI/I, HC NCKAa3UBIIIHNC
MAaTCMaTH4YCCKOC COACPIKAaHNC OTBCTA,

— JAOIIYIICHBI OJUH — ABa HEAOYECTA IIPU OCBCIICHHWU OCHOBHOI'O
COACPIKAaHUA OTBETA, UCIIPABJICHHBIC 110 3aMCUYAHUIO ITPCIIOAaBaTCIIA;

— JAOITYIICHBI OJHa  HIHU JABC OIIINOKHU IIpH PECICHUA
IMPAKTHUYCCKUX 3aJaHuM.

Y,Z[OBJ'ICTBOpI/ITCJ'IBHO

He mnoaHOCTBIO WM HEMNOCIEIOBATEIbLHO PAacCKpBITO COACPIKAHUC
BOIIPOCOB 6I/IJ'ICTa, HO ITIOKa3aHO 06mee INOHUMAaHHEC BOIIPOCOB TCOPHUU
U TPOACMOHCTPUPOBAHBI YMCHUA, NOCTATOYHBIC JISA JIaJIbHEHIIIETO
YCBOCHUA TINPOrpaMMHOro Marepuajla 10 MATCMATHUKE, HMCEIIHNCH
3aTPYAHCHUA WX HOOITYIICHBI OI_I_II/I6KI/I; CTYACHT HC CIpaBUIICA C
NPUMCHCHUCM TCOPHUH IIPU BBIITOJIHCHUHU IMPAKTHYCCKOTO 3aJlaHUsA, HO
BBINIOJIHUIT 3aJJaHHUA 00513aTeNIHLHOTO YPOBHA CJIO)KHOCTU II0 JIaHHOM
TEMCE, npu 3HaHHUH TCOPCTUUCCKOT'O Marcpualia BBIsIBJICHA
HEAOCTAaTOYHAA C(i)OpMI/IpOBaHHOCTB OCHOBHBIX yMeHI/Iﬁ 1 HAaBBIKOB.




OueHka Onucanue

HeynosnerBopurensHo

He packpelTo OCHOBHOE coOAepXaHHE Y4eOHOro MaTepuana Io
MaTeMaTuke, 0OOHApY)KEHO HE3HAHHE WM HEIOHUMAHUE CTYICHTOM
Oonpmieil WM Hamboyiee BaXXHOW YacTH Y4eOHOTO Marepuana,
AOIMYIICHBI omnOKN B ONpCACIICHUU MATCMAaTHYCCKUX HOH?ITHfI,
TCPMHHOJIOTUH, B Fpa(bI/IKaX M BBIKJIaZIKaX, KOTOPBIC HC HMCIIPABJICHBI
I0CJIe HECKOJIbKUX HABOISIIMX BOIIPOCOB MPETIOIaBATEIIS

IMIkana oneHNBaHUSA TCCTUPOBAHHS HA IK3aMECHE

% BBINOJHEHUS 32 IaHUS bana no 5-6anabHoii cucreme
86 — 100 5
71-85 4
50-70 3
Menee 50 2

Il kaJjia oueHMBaHUsI YCTHOI'O 3a4eTa

OneHka Onucanue

3auTeHo OOyyaromuiics BiajeeT MNPAKTUYECKUMU M TEOPETUUYECKHUMH MpHEMaMH U
METOJaMHM 10 TPOWJICHHBIM pazjenaM AUCLUIIMHBL YMEeT CaMOCTOSTEIbHO
UCIOJb30BaTh AJITOPUTMHUUYECKHE NMPUEMBI PELICHUs CTAaHAAPTHBIX 3aJad pa3zesioB
JUCLUIUIMHBL. 3HAeT MPOrpaMMHBIN MaTepuan JUCLUIUIMHBL, HO MOXET JOIyCKaTh
HECYIIIECTBEHHBIC ONUOKH.

He 3auteno | OOydaromuiics HMMeeT 4YaCTUYHBIE 3HAHUS OCHOBHBIX IPHEMOB pEUICHUS W
TEOPETUYECKMX METOJ0B, HapyllaeT JOTHYEeCKyl0 IMOCIEJOBAaTEeIbHOCTh B
U3JI0KEHUH Marepuana. YacTUYHO OCBOEHO HCIIOJIB30BAHHME alTOPUTMHUYECKUX
npUEMOB PEIlICHUs CTAHIaPTHBIX 3a]1a4, JOMYCKAEeT CYIIECTBEHHbIE OIIHMOKH.

Il kaJsia oneHMBaHKMsI TECTUPOBAHMS HA 3a4yeTe

% BBINOJIHEHUS 3aJaHUSA Pe3yabTatr
50 - 100 3a4TEHO
menee 50 HE 3aUTEHO

6.3. Tunosble KOHTPOJIBHBIE 3aJaHUA WM HHbIC MaTeépuaJjJbl: YKa3aHbl B

MIPWIOKEHUH 1.

7. IlepeyeHb OCHOBHOI1 1 IONOJHUTEIbHOI Y4eOHOi JUTEepaTypbl, HE00X0AUMOii

IJIS1 OCBOCHHS THCIHUILTHHBI

a) OCHOBHasl JIMTepaTypa:
1.  Vkecycos C.H., ®etucoB KO.M. Marematuka: yue6Hoe nocodue / C.H. Ykcycos,

HO.M. ®etucos. — 3-e uzn., crep. — Crapsiit Ockon: THT, 2018. — 352 c.

2. JlanunoB, A. M. Marematuka: ydeOHoe mocobme / A. M. [anmmos, U. A.

l'appkuna. — Ilen3a: IleH3eHCKMII TOCYJapCTBEHHBIM YHUBEPCUTET apXUTEKTYpbl U
ctpoutenbctBa, ObC ACB, 2012. — 204 c. — ISBN 978-5-9282-0797-7. — Tekcr:




ANEKTPOHHBIA // DnekrpoHHO-OuOmmoTeunas cucrema IPR BOOKS: [caiitr]. — URL:
https://www.iprbookshop.ru/23097.html

6) lononHuTeNbHAS IUTEpaATypa:

3. bapun, VBan MBaHoBuu. Beicimias Mmarematuka: y4ue0. UIsl CTYJ. €CTECTBEHHO -
Hay4HbIX cienuanbHoctet / Y. W. baBpun. - 2-e uzn., - M.: Akanemust; 2001. - 616 c.

4. TopemoB B.M. Marematuka [DneKTpoHHBIH pecypc] : COOpHUK 3agad H
ynpaxkuenuit / B.M. T'openos, O.JI. Kapenosa, T.H. JlemameBa. — DJIEKTPOH. TEKCTOBEIE
naHHble. — M.: Poccuiickas MeXAyHapoAHas akaJeMus Typu3Ma, YHUBEPCUTETCKas KHUTa,
2016. — 112 C. — 978-5-98699-189-4. — Pesxnm

noctyna: http://www.iprbookshop.ru/70538.html.

5. Jauko ILE. u gap. Beicuias maremaTuka B YNpaKHEHUSX M 3aJayax: Yy4eOH.
nocobue. B 2-x u. Y1. -M.: Beicur mik.1986r.-340 c.;

6. Hamxo ILE. m gp. Beicimas marematika B yIpakHEHHSX W 3ajadax: y4yeOH.
nocodue. B 2-x u. Y2, -M.: Brrcur mk.1986r.- 415 ¢.;

7. Tapbkuna, . A. Marematuka. Yacte [. CripaBouHble MaTepHalibl U TECTHI IO
MOAyJIsIM: yueOHoe mocobue uid cTyaeHToB-3a0uHuKOB / M. A. INappkuna, A. M. [lanunos, A.

H. Kpyrnoa. — Ilensa: IleH3eHCKMII TOCYZapCTBEHHBIM YHUBEPCUTET AapXUTEKTYpbl M
ctpoutenbetBa, ObC ACB, 2013. — 328 c. — ISBN 978-5-9282-0920-9. — Tekcr:
EKTPOHHBIA // DiekTpoHHO-OMOMMoTewHas cucrema IPR  BOOKS: [caiit]. — URL:

https://www.iprbookshop.ru/23098.html.

8. Psabymxo, A. Il. Beicmas marematmka. Teopus m 3amaun. B 5 wactax. Y.1.
Jluneiinas u BeKTOpHas anredpa. Ananutudeckas reomerpus. Juddepennmnanbaoe ucancienme
¢byHKIMH 0HON TIepeMeHHoM: yuyebHoe mocodme / A. I1. Pabymxko, T. A. XKyp. — 2-e uzn. —
Munck: Bermaiimas mkomna, 2017. — 304 ¢. — ISBN 978-985-06-2884-8 (u. 1), 978-985-06-
2885-5. — Tekcrt: 3meKTpoHHBIN // DnekTpoHHO-0nbanoTeunas cucrema IPR BOOKS: [caiit].
— URL: https://www.iprbookshop.ru/90754.html.

9. Psabymxo, A. Il. Beicmas marematuka. Teopust u 3amauu. B 5 wactax. Y.2.
Kommnekcubie uncna. HeonpeneneHHslil U onpeaeneHHblid UHTErpaibl. OyHKIIMU HECKOJIbKUX

nepeMeHHbIX: yueOoHoe mocooue / A. II. Psoymko, T. A. XKyp. — Munck: Beimsiimas mikona,
2016. — 272 c¢. — ISBN 978-985-06-2766-7 (u. 2), 978-985-06-2764-3. — Tekcr:
ANEKTPOHHBIA // DnektpoHHO-OuOnmotreunas cucrema IPR BOOKS: [caiit]. — URL:

https://www.iprbookshop.ru/90755.html.

10. Psa6ymko, A. Il. Beiciras maremaruka. Teopuss u 3amaun. B 5 wactax. Y.3.
OObikHOBeHHBIE auddepeHuanbuble  ypaBHeHusa. Psapl. KpaTHble wuHTerpanel: yueOHOE
nocobue / A. I1. Psoymko, T. A. XKyp. — Munck : Bemmitmas mxosta, 2017. — 320 ¢. — ISBN
978-985-06-2798-8 (u. 3), 978-985-06-2764-3. — TekcT: 2IEKTPOHHBIM // DIEKTPOHHO-
oubaroreunas cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/90756.html.

11. PymaxoB B.II. [llkonbpHast U By30BCKash mMareMmatuka B ¢opMmynax u rpapukax —
cinpaBoyHoe nocobue. — Tromenn: «Bekrop byk», 2005 — 280c.

8. Ilepeyenb pecypcoB HMH(POPMANHMOHHO-TEJICKOMMYHUKAIIMOHHONH  CeTH
"HuTepHer"

— Exponenta.ru, o6pazoBaresbHbiii MaTematrueckuii caidt (http://www.exponenta.ru/);

— Tlpaktukym mo Matemarudeckomy ananu3sy (Bumeoxype) (https://hghltd.yandex.net/);

—  Www.intuit.ru - Bumeokypcol «MaTeMaTuka:

— DnekTpoHHO-OMOIHOTeUHas cuctema «Jlaub» (http://e.lanbook.com/),

— DnekTpoHHO-O0nbaHOoTeuHast cucteMa «IPR-books» (http://www.iprbookshop.ru/);

— A.Jl. Manura, MI'Y, HUnurepHer-yueOHUK «Teopust BeposATHOCTEH M MaTreMaTHuecKas
CTaTUCTHKAY» JUISI CTYJICHTOB €CTeCTBEHHBIX (hakyabTeToB (WWW.teorver-online.narod.ru);

— Bugeokypcbl «Teopusi BEpOSTHOCTEH U MaTeMaTH4eCcKas CTaTHCTUKay, « OCHOBBI TEOPUH
BEpPOATHOCTEI», «OCHOBBI MATEMATHUECKOM cTaTticTukm» (WWW.intuit.ru)



https://www.iprbookshop.ru/23097.html
http://www.iprbookshop.ru/70538.html
https://www.iprbookshop.ru/23098.html
https://www.iprbookshop.ru/90754.html
http://www.exponenta.ru/
https://hghltd.yandex.net/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://www.teorver-online.narod.ru/
http://www.intuit.ru/

9. MeTtoanyeckue yKa3aHus 15 00y4YaloLIUXCs 10 0CBOEHHIO THCIUILIMHBI

1. Marematuka : METOAWYECKHE YKa3aHUs s TPAKTHUECKUX 3aHATHH  UIs
oOyuaroruxcss O4HOH ¢opmbl oOyueHUs, HampaBieHuid noarotoBku: 35.03.02 TexHomorus
JIECO3arOTOBUTENBHBIX W JepeBonepepadarpiBatromux npou3Bojacts, 20.03.01 TexnocdepHas
Oe3zomacHocTh / ABTOp cocraBurens M.B. Bunorpanosa; 'AY Cepepnoro 3aypanbs — TIOMeHb,
2016- 94c. [DnexkTpoHHBIH pecypc|

2. SIxoOwk JI.M. Bricmas Maremarmka: YueOnoe mocobue /JILU. SxoOrox, M.B.
Bunorpanosa / - Tromens: nu3natensctBo «Bekrop Byk», 2016. - 409 c.

10. Ilepeuyenb MH(POPMALHMOHHBIX TEXHOJIOTHil

1. Jlns BBIMONHEHHS pPacYCTHO-TpaUUIECKHMX padOT CTyACHTAM pPEKOMEHIOBAHO
ucnoab3oBatk MicrosoftOffice standart (anexrponnsie Tabnuisl MicrosoftExcel);

2. DUOC Moodle

11. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUNINHBI

JlekIMOHHBIE W TPAKTUYECKHE 3aHATHUSI TPOBOJIATCS B ayAUTOPUAX C KOJUYECTBOM
Y4€OHBIX MECT, TOCTATOUYHBIM JIJIsl pa3MeEIIeHuUsl CTYJICHTOB JAHHOTO HAMpPaBJIEHUS MOATOTOBKH,
1 000pyIOBaHHBIX JOCKOM.

JInst  BBITIOJIHEHUST  CaMOCTOSITEIBHOM  paOOThI  CTYAEHTHI MOTYT  IOJB30BaThCs
guTanbHeIME 3aamMu Oubamorexkun PI'BOY BO T'AY Cepeprnoro 3aypaibsi, B TOM YHCIIE
OCHAIIEHHBIX KOMITBIOTEPAMH C JIOKATHHOUW CEThIO M BBIXOJOM B HHTEPHET.

12. OcoGeHHOCTH OCBOeHUsI TUCHMILUIMHBI JJIfi WHBAJIWAOB M JIMI] C OTrPaHHYEeHHBLIMU
BO3MOKHOCTSIMH 310POBbS

OOyueHne 00yJaroONMXcs C OrpaHUYECHHBIMA BO3MOXKHOCTSIMH 3I0POBBS NPH HEOOXOIUMOCTH
OCYLIECTBIIIETCSI HA OCHOBE aJalTUPOBAHHONW palodel MpOorpaMMbl C HUCIONB30BAaHUEM CIIELUAIBHBIX
METOJOB OOy4eHHs M [AWAAKTHYECKHX MAaTepHajioB, COCTAaBICHHBIX C YYeTOM OCOOEHHOCTEH
NCUXO(U3UYECKOT0 PAa3BUTUS, WHAUBUAYAIbHBIX BO3MOXHOCTEH M COCTOSHMS 3[0POBbSI TaKUX
o0yuyarormxcs (00y4aromerocs).
B memax ocBoeHust yueOHON NporpamMMbl AWCLMIUIMHBI MHBAJIWAAMHU U JIMIAMHU C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbsI 00€CIIEUNBACTCS:

* Ul MHBAJMJOB M JIUI] C OFPAaHMYEHHBIMH BO3MOXXHOCTSIMU 3I0POBbS I10 3PCHHUIO: pa3MelLIeHue B
JOOCTYHHBIX JUIS OOy4YaroIIuXCsl, SIBJSIFOLIMXCSl CIEMBIMM WJINM  CIA0OBUAALIMMH, MeECTax U B
aJanTUPOBaHHON ¢opMe crnpaBOYHOM HMH(OPMALKMU O PACHUCAHUU YYEOHBIX 3aHATHH; MPUCYTCTBUE
ACCHUCTEHTa,  OKa3bIBAIOLIEr0 00y4YaroieMycss He0OX OJUMYIO IIOMOIITb; BBIITYCK
aTbTEPHATUBHBIX ()OPMATOB ~ METOAWYECKHX MaTepHanoB (KPYmHBIA MWPHPT wik ayauodaiiisl),
ncnonb3oBaHue Bepcuu caifta s cnabopmmanmx ObC [PR BOOKS u cnenmanbHOro MOOHIBHOTO
mpmwiokennss [PR BOOKS WV-Reader (mporpaMMbel HEBH3yalnbHOTO JOCTYNa K HHGOPMAIIHH,
MpeaHa3HAYeHHOM ISl MOOHMIIBHBIX YCTPOMCTB, paboTaloMuX Ha onepannoHHoi cucreme Android u i0S,
KOTOpas He TpeOyeT CIelralbHO 00YyYeHHOTO accHCTeHTa, T.K. moau ¢ OB3 mo 3peHuto paboTaroT co
CBOMM YCTPOWCTBOM IPHUBBIYHBIM CIIOCOOOM, HCHOJB3Ysl CIELHAIbHBIC INTATHBIE MPOrpaMMbl IS
He3psaux mojei, ¢ kotopeivu [IPR BOOKS WV-Reader nmeer momHyr0 COBMECTHMOCTb);

*  UId UHBINZOB M JIMI C OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 30POBbS 110 CIIYXY: HaJUISKAIIUMHU
3BYKOBBIMH CPEACTBAMH BOCIIPOM3BEACHIE HHPOPMALIIH;

*  JUId MHBAJIMIOB U JIMIl C OTPaHUYECHHBIMH BO3MOXKHOCTSMH 3/I0POBbS, MMEIOLIMX HAPYyLICHHUS
OIOPHO-JIBUTATENILHOIO amlapara: BO3MOXKHOCTH OECHpPENsSTCTBEHHOIO JOCTyla oOyyaromuxcsi B
yueOHbIe NOMEILEHHs, TyaJeTHble KOMHAThl U ApPYrHe MoMelleHus: Kadenpbl, a Takke NpeOblBaHUE B
YKa3aHHBIX MTOMEIIECHUSIX.

ObpaszoBanue OOydalOIIMXCA C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbSI MOXET OBITH
OpPraHM30BaHO KaK COBMECTHO C JPYIrMMH OOYYalOUIMMHUCS, TaK M B OTHENbHBIX TIPyNIax WIA B
OT/AENbHBIX OpPraHU3aLHUsX.

ITpunoxxenue 1



MuHHCTEPCTBO CelbeKoTo Xo3siicTBa Poccutickoit denepanum
®I'BOY BO lNocynapersetnsbliit arpapHsii yauepcuteT CeBepHOro 3aypaibs
WHKeHEepHO-TEXHOIOTHYECKU I HHCTUTYT
Kadenpa matemariku 4 uHGOPMATHKH

®OHJI OIIEHOYHBIX CPEJCTB

10 y4eQHOM JTUCLIUIIIHHE

MaTteMaTHKa

JUIS HAampaBleHHs NOArOTOBKU 35.03.02 TexXHOJOTHS I1ecO3arOTOBUTENBHBIX U
JiepeBorepepadaThIBAOIINX IPOU3BOJICTB

npoduns TexHonorus aepeBoodpaboTku

VpoBeHb BeICiIero o0pa3oBanus — bakaraspuam

Pazpaborumk: noueHT kadeapel, k.18 M.B Burorpanosa

VTBepkIeHO Ha 3acefiaHuH Kadenpel

mnpotokon Ne 2.1 ot «6» okta6ps 2020r.

7
H.o. 3aseayrouero kadeapoi g -~  M.B. Bunorpanosa

Tromens, 2020



KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIbI OLIEHKMU 3nanuii,
YMEeHMii, HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapaKTepu3youme 3Tanbl GopMHUPOBAHUS
KOMIIETEHIIMI B IIpoluecce 0CBOCHUS NTUCHUILIMHBI

MATEMATHKA

1. KoHTpoJsbHBbIE BONPOCHI K MPOMEKYTOUHON aTTECTALMHA

Bonpocsl 11 noaAroToBKM K 3k3amMeny (1 cemectp)

Komnerenmus Bompocsl
1. Onpenenurenu U UX CBOWCTBA.
2. Marpunsl. [etictBus Han matpunamu. OOpaTHast MaTpuia
3. Pemenue cucreM IMHEWHBIX ypaBHEHHH MetoioM Kpamepa,
l'aycca
4. Tlonatue BEKTOpHOM BenMuMHBL. JIMHEHbIE omepanuu Haj
BekTOpamu. basuc npocrpanctBa. Paguyc — BekTop. Koopaunats!
BEKTOpa B JIaHHOM Oazuce.
5. OcHOBHbIE 33J]aul [TPOCTPAHCTBA.
6. VYrom wmexay BekTopamu. CKamspHOE MPOU3BEIACHUE BYX
BEKTOPOB M €ro OCHOBHbIE CBOMCTBA. CKaJISIpHOE NPOU3BEACHUE B
KOOpAWHATHOU popme
7. BexTtopHOE€ TpOU3BEIEHHWE U €ro OCHOBHBIE CBOWCTBA.
CMenraHHOe MPOU3BEIEHUE U €0 OCHOBHBIE CBOMCTBA.
8. VYpaBHeHHE JHMHHU HA TUIOCKOCTH.
9. PasnuuHble ypaBHEHHMS NPSIMOM JMHUW HA IJIOCKOCTH. YTOJ
MEXIy MPSAMBIMU. PaccTOsIHUE OT TOYKH A0 MPSIMOM.
10. ITmockocts. HopmanbHbIN BEKTOp TUIOCKOCTU. PaccrosHme ot
TOYKH JI0 MIOCKOCTH. [IpsMast v MmiIoCKOCTh B IPOCTPAHCTBE.
11. TlonsTe  KOMIUIEKCHOTO  4Wclia.  AnreOpawdeckas U
OIIK- 1 TPUTOHOMETPUIECKAs dhopma KOMILJIEKCHOTO qucIa.
Crocoben  permate THIOBBIC | ['eOMETPUUECKOE H300paKCHHE.
3372 NPOQECCHORANBHON | 19 el cTBUS ¢ KOMILIEKCHBIMH YHCIIAMH.

IEeATeIbHOCTH HA  OCHOBE
3HAHUM OCHOBHBIX 3aKOHOB

MaTeMaTHYECKUX u
€CTECTBEHHBIX HayK c
IIPUMEHECHUEM
WHPOPMALTNOHHO-

KOMM YHUKAIIMOHHBIX
TEXHOJIOT Ui

13. TloHsTHE MOCTOSTHHOM M MIEPEMEHHON BEJTNYUH, TIPUMEPHI.

14, ®yaxuwms ogHOM nepemeHHo. O0macTh onpenencHus QyHKIUN
u ob6nacTh 3HaUYeHUs PyHKIMU. CriocoObl 3a1anus QyHKIIUH.

15. OcHoBHble cBOMcTBa PyHKIUU. [ToHSATHE CIIOXKHOM (YHKITUH.
16. Tlonstue nmpenena Gpynkiuu. Teopemsl o mpenenax.

17. beckoHeyHO Mallble BETUYMHBI M WX CBOiicTBa. beckoHeyHO
OOJIbIIIME BETUYUHBI U UX CBOWCTBA.

0 0
18. PackpsiTHE HEONPEAEIEHHOCTEN BHIA 6 u—.
00

19. IlepBelii 3aMedaTenbHBIH mpenen. BTopoil 3aMedaTenbHBIH
npeen.

20. HenpepsiBHOCTH (pyHKIMHU. TOUKM pa3pbiBa QyHKIMH.

21. TloHsATHE KOMIUIEKCHOTO 4HucIia, ero aireOpandeckas (opma.
I'eomeTpuueckoe n3o0paxeHue.

22. Tpuronomerpuueckasi gopma KomIuiekcHoro uucina. [lepexon
or  anreOpamdeckoil  (opMBl  KOMIUIEKCHOTO  4Hcla K
TPUTOHOMETPUYECKON 1 HA0OOPOT.

23. JlelicTBus HajJ KOMIUIEKCHBIMU unciamu. [lokazatensHas popma
KOMIUIeKcHOTO yncia. @opmyna Ditnepa.

24. PemieHue  KBaJpaTHBIX  ypaBHEHUH ¢
JTMCKPUMHHAHTOM.

OTpUIATCIIbHBIM




Komnerenus Bomnpocsl

26. Ompenenenue  mpousBogHoi.  Ee
(U3NYEeCKUil CMBICIL.

AIIEMEHTAPHBIX (QYHKIUH.
HuddepenunpoBanne HesBHOW (QyHKINN.
BBICIINX TIOPSIIKOB.

HpI/I6J'II/DKeHHBIM BBIYHCJIICHUAM.

JKCTpeMyMa (PYHKIIHMH.

(GyHKIMH.

36. Ilomatne (QYHKIMH HECKOJIBKHUX

nepemenHbIx (OHIT).

25. 3anmaum, MPUBOAAIINE K TIOHITHIO POU3BOTHOM.
reOMETPUYECKUI

27. OO01ee mpaBWIO BEIYUCIICHUS TPOU3BOIHON TI0 OTIPEACTICHUIO.
28. IlpaBwra muddepennupoBanus. [Ipou3BOAHBIE OCHOBHBIX
29. Juddepennumpoanue CIIOKHOM

30. Jlorapudmuueckoe  muddepennmpoBanue.  [IpousBogHbIC

31. Muddepentmman ¢yaxmum. I[Ipumenenune muddepeHnmana K

32. Tlpu3HaKM MOCTOSIHCTBA M MMPU3HAKH MOHOTOHHOCTH (DYHKIIHH.
33. Toukum okcTpemMyMa (GYHKIUH. YCIOBUS —CYIIECTBOBAHUS

34. BeIMyKIOCTh W BOTHYTOCTh (yHKIMU. Toukm meperuda

35. Acumnrorel  ¢yHkmmm.  IlpumMeHeHHWE  MPOW3BOIHOM
rccaeaoBaHui0 (PYHKIIMI OTHOM TIEPEeMEHHOM!.

MEPEMEHHBIX.
onpeseneHusi, 06JacTb 3HaYeHUN W mpeaen (QyHKUIUU HECKOJIbKUX

37. Yactubie npounsoaabie OHIIL. TMomweiit muddepenman GHII.

Bomnpoce! 11 noAroToBKM K 3auery (2 cemectp)

Komnerenuus Bonpocsbl

HeopuentupoBanusie rpadsol.

el NS S

6. OcHOBHBIE METO/IbI
OIIK 1
CrocobeH  pemarh  THUIOBBIE
. | 7. WuTterpupoBanue OCHOBHBIX
3a/1auu npodeccuoHaIbHOM .
. paloHaIbHBIX IpOOeit.
JEeSITENHOCTH Ha OCHOBE 3HAHHA
8. HurerpupoBaHue HEMPaBUIbHBIX
OCHOBHBIX 3aKOHOB .
paloHaIbHBIX IpOOeii.
MaTeMaTHYEeCKHX u
9. HHTerpupoBaHHE  HEIIEMEHTAPHBIX
€CTECTBEHHBIX HayK C

Ipooeii.
NpUMEHEHHEeM HH()OPMaIMOHHO-

KOMMYHUKAIITUOHHBIX TEXHOJIOT Ui
HHTCIrpaia.

NPaKTUYECKUX 3aau.
14. HecoOcTBEHHBIE MHTETPAJIBI.

MHoecTBa 1 OTIepalliK HaJl HUMH.
bunapHbIe OTHOIIIEHUS HA MHOYKECTRBE.

Crnioco6n1 3amanus rpados. [lepBooOpazHas GyHKIMH U

TIOHSTUE HEOIIPEICIICHHOTO UHTErpaa.

5. OCHOBHBIE CBOWMCTBa HEOIPEICICHHOIO HHTErpaa.
Tabnuiia OCHOBHBIX HHTETPAJIOB.

WHTETPUPOBAHMUS:

HETOCPEICTBEHHOE, 3aMEHBI IEPEMEHHOM, 110 YaCTsIM.

AIIEMEHTAPHBIX

QJICMCHTApPHBIX
palluOHAIBHBIX
10. 38.)13.‘11/1, ONpUBOJAINIUC K IOHATHKO OIPCACIICHHOI'O

11. TloHaTHe oOmpeneNIeHHOTO HHTerpaja. Beluucinenue

ONPCACIICHHOI'O UHTCTpaJia U €ro CBOICTBA.
12. Metoasl HUHTCTPHUPOBAHUSA B OIIPCACIICHHOM UHTCIPAJIC.
13. HpI/IHO)KCHI/IH OMMPCACIICHHOIO HHTETpajia K PCIICHUIO

15. luddepennmanpable ypaBHEHHsI MEPBOTO MOpSAAKa C



KoMmnerenuus

Bonpocsl

pazaensromumucs kodpdunmentamu. 3agada Komu.
16. Jluneitnple muddepeHnnanbHbe  ypaBHEHUS TIEPBOTO
HopsiIKA.
17. Muddepennmansupie ypaBHEHHS BBICHIMX MOPSAKOB,
JIOITYCKAIOIINE MMOHMKEHIE OPSIIKA.

18. Jluneiiabie OJIHOPOJIHBIE g depeHnnaIbHbIe
ypaBHEHUS 2-T0 nopsijika c MMOCTOSTHHBIMH
ko3 unmeHTamu.

Bonpocel U151 NOATOTOBKH K 3K3aMeHy (3 cemecTp)
Komnerenmus Bomnpocsr

1. OcCHOBHBIE ~ TIOHSITHS ~ TEOPUH  BEPOSTHOCTEM:

ucnelTanue u  coobithe. Knaccuduxamus — criydaiiHbIX

COOBITHIA.

2. Krnaccuueckoe ompenenenrne BEpOSATHOCTH COOBITHS.

Crartnueckast BEpOSITHOCTb.

3. OnemMeHTbl KOMOMHATOPUKH. OCHOBHBIE (DOPMYJIBI.

4, CymMma coObiTuii. Teopema ClI0XKeHHUsT BEPOSATHOCTEH
OIIK 1 HECOBMECTHMBIX coObITHil. [lomHass rTpynma coObITHI.
Criocoben pemars TUIIOBBIE HpOTI/IBOHOJ'IO)KHBIe COOBITHS.
3amaun  TpoQecCHOHATHHOM 5. [IpousBenenue coObITHH. YCIOBHAs BEPOATHOCTH
JEATENLHOCTH Ha  OcHOBe | COOBITHSA. TeopeMbl yMHOKEHHS BEPOSATHOCTEH.
SHAHWH OCHOBHEIX 3aKOHOB | 0. HezaBucumpie coObitrs. Teopema yMHOXKEHUS IS
MATEMATHUYECKUX U | HE3aBHCUMBIX COOBITHH. BeposSTHOCTh MOSIBICHUS XOTS ObI
€CTECTBEHHBIX HayK ¢ | 01HOTO COOBITHSL.
pYMEHEHHEM 7. ®opmyna nojiHoM BeposiTHOCTH. Dopmyra beiteca.
UHPOPMALUOHHO- 8. [ToBTOpHBIE HE3aBUCHMMBbIE HCHBITaHUA. Dopmyna
KOMMYHUKAITHOHHBIX bepryimm.
TEXHOJIOTHIL 9. JlokanpHass u wWHTErpanbHas Teopembl Jlammaca.

®opmyna Ilyaccona

10. Onpenenenve W BUABI  CIy4allHBIX  BEJIUYMH.
JluckpetHas c.B. 3aKOH pacrpeeseHus] BEpOsSTHOCTEH J1.C.B.

11.  YwucnoBble XapakTepUCTHUKU C.B., HX 3HAYCHHE.
MartemaTtnueckoe OXHUJaHUE [I.C.B. Ero cBoiicTBa.
BeposTHOCTHBIN CMBICTT.

12. Jucnepcus 1.c.B.: ompeeseHrue, CBOMCTBa, popmyra
Juig Berumcnienus. CpeHee KBapaTudeckoe OTKIOHEHUE.

13. 3aKOoHBI pacrpe/eieHus 1.C.B.

14, HenpepbiBabie  c¢.B. @DyHKuMs  pacnpeneneHus
BEPOSITHOCTEH. H.C.B., €€ CBOMCTBA U IpaduK.

15. BeposTHOCTh IOTIaaHMs C.B. B 3aJaHHBIN HHTEPBAJ.
16. [I10THOCTH pacmpesenieHrss BEpOSITHOCTEH H.C.B., €€

CBOMCTBA ¥ rpadUK, BEPOSITHOCTHBIN CMBICIL.
17. YucnoBsle XapakTepUCTHKH H.Cc.B. M(X), I(x), O(x).
DopMyIIbl U UX BBIYUCIICHUS.

18.  HopwmanbHoe pacrmpeneneHue H.C.B. [TnoTHOCTH
BEPOSITHOCTH, €€ CBOMCTBA U rpaduk.

19.  Yucnoseie XapaKTePUCTUKU HOPMAaJILHOTO
pacrnpeneneHusi.

20. T'enepaspHasi ¥ BHIOOpOYHAS  COBOKYIHOCTb.




Komnerenus Bonpocsl
Br160opounsIif MeTOI.
21. BapuauvoHHbBIN psAX: IUCKPETHBIA U MHTEPBAJIbHBIN.
[Tosmron u rucrorpamma.
22. OMmnupuyeckas (QYHKIHS —pacrlpeieleHuss U ee
CBOMCTBA.
23.  UYwucnosbie XapaKTEePUCTUKU BBIOOPOYHOM
COBOKYITHOCTH.
24. OMIUPUYECKHME MOMEHTHI  BBICIIMX  IOPSAKOB.
AcumMmeTpust U dKCLecC.
25. Craructuueckue OIIEHKH rapameTpoB
pacnpeneneHusi. TouedHble OLIEHKU U €€ CBOMCTBA.
26. OLleHKH TMapaMeTpoB pacHpeiesieHHuss C TMOMOIIbIO
MHTEPBAJIOB, MIOHATUE HAJIS)KHOCTU UHTEpBaa.
27. CratucTtuueckas npoBepka runoTes3, BUJIbl OIHOOK.
28. 3amaun  KOppeNSIHOHHOTO  aHanmu3a.  [lapHas
JIMHENHAass KOPPEIsIIus.
29. Kosdounuent nuHelHON KOppensuuu U  €ro
cBoiicTBa. [IpoBepka Ha 3HAUNMOCTb.
30. VYpaBHeHue  smHEHHOW  perpeccun.  [IpaBmio
HaxoXJeHus: Kod(hduimenTa ITUHEHHOW pErpeccuu, ero
CBA3b C KOA((OUIIMEHTOM KOPPETSIHH.

IIpouenypa oneHnBaHus IK3aMeHa

Bompockl k 3Kx3aMeHy oOydaromuecs IOJIy4alOT B TeUeHUE IEepBOM Henenu Hayaa

W3YYEHHUS TUCIUIINHBIL.
Ecnu sx3amen npoeooumcs 6 gpopme mecmuposanus ¢ IJHOC Moodle, mo:

1.

oOyuaroniyecs: JOMYCKAlOTCS K AK3aMEHY M0 JUCHMIUIMHE TMPU YCIOBHUH YCIEIIHOTO

BBITIOJIHEHUS TEKYIIEr0 KOHTPOJIA B TeueHue cemectpa. K TexyiieMmy KOHTPOIIO OTHOCSTCS:

— MOJIOKHUTENbHBIE OLIGHKH 3a MPOMEXKYTOUHBIE KOHTpOJIbHBIE pPaboThl (ouHas ¢opma
00y4eHMS);

— MOJIy4€HHE OLIGHKH <«3auTeHO» 3a coOecelloBaHHE [0 TeMaM, BBIHOCHUMBIM Ha
CaMOCTOSITEIIbHOE U3yUCHHUE;

— ycnemHas 3amuta PI'P (ounas ¢dopma oOydenus);

— yCHeIIHas 3alUTa KOHTPOJIbHOU paboThl (3a0uHas popMa OOydeHHS).

B npotuBHOM citydae oOydaroiuecs: He TOMyCKArTCs K 9K3aMEHAIlMOHHOMY TeCTHPOBAHUIO

710 TIOJIHOM JTIMKBHUIAIIMHU BCEX 33J0JKEHHOCTEM;

sk3ameHanroHHbIA TecT B DMOC Moodle Bximouaer 30 TECTOBBIX 3aJaHHi, BEHIOPAHHBIX B

ciydailHOM ToOpsiAke U3 OaHKa TecTOBbIX 3adaHuil. OOydaromemycs mnpeaocTaBisercs 1

MOTIBITKA JUIS CJJAYM TECTA MPOJIOJKUTENLHOCTHIO 45 MUHYT.

Ecnu 3x3amen npogooumca no IK3aMeHauuoOHHbIM Ouiemam 6 hopme cobecedosanus, mo:

1.
2.

ok

oOyyaromnuecst MPUXoIAT Ha FK3aMEeH COTJIacHO rpaduka SK3aMEeHAI[MOHHON ceccun,
9K3aMEHAIlMOHHBI OWJIeT BKJIIOYAaeT TpU Bompoca (OAMH TEOPETUYECKHH, JBa
MPAKTUYECKHX),

KaX/Iplil oOyuaromuiics ciydailHpIM 00pa3oM BBITATHBaeT Ouier, rotoBuTcs 30-40 MuHYT,
YCTHO OTBEUYAET FK3aMEHATOPY; MOcIie coOece0BaHMsI SK3aMEHATOP BBICTABIISET OLIEHKY,
OIIEHKA 3aHOCATCS B 9K3aMEHAIIMOHHYIO BEIOMOCTh M 3a4ETHYIO KHUXKKY,

pe3yabTaT 3K3aMEeHa BBICTABISETCS COIVIACHO INKaje OLEHHBAHUS YCTHOTO JK3aMeHa IpH
YCIOBUM TIOCEUIEHHUS OOy4yalolMMCsl 3aHATUH, YCIEUIHOTO BBINIOJHEHUS TEKYILIEero
KOHTPOJISl B Te4eHue ceMmecTpa. K TekyiemMy KOHTPOIIIO OTHOCSTCS



— IMOJIOKUTENbHBIE OIIEHKH 32 MPOMEXYTOUHBIE KOHTpPOJIbHBIE paboThl (ouyHas ¢opma
o0OyueHus);

— [OJIydeHHE OICHKH <«3aYTeHo» 3a coleceloBaHME 10 TEMaM, BBIHOCHMBIM Ha
CaMOCTOSITEIIbHOE U3YYCHHUE;

— ycnemHas 3amuta PI'P (ounas ¢popma o0yuenus);

— yCTICIIHAS 3alUTa KOHTPOJILHOU paboThl (3a0uHas popmMa 00ydcHHS);

6. B IPOTHBHOM cCiydae OOYYaOUIUICS MOTyYaeT IOTOIHUTEIbHBIE BOIIPOCH! 0 HE CIaHHBIM
BHUJAM TEKYILEro KOHTPOJIS, M, €CIH OOYdYalolIMiics HE OTBEYaeT Ha JOMOJHUTEIHHBIC
BOTIPOCHI, OIICHKA, TIOJTy4eHHAS 33 SK3aMeH, CHU)KAETCs Ha OJIMH OaJll.

Kpurepuu onenku 3x3aMeHa

Ecmu sk3amen mpoBomutcs B (Gopme TectupoBanuss B OMOC Moodle, to ornenka
BBICTABIISIETCS CHCTEMOW aBTOMATHYECKH COTJIACHO INKOJIE OIEHWBAHUS TECTUPOBAHHUA Ha
dK3aMeHe.

Ecnu sx3ameH mpoBOUTCS 1O 9K3aMEHAIIMOHHBIM OuiieTaM B hopMe cobece1oBaHusl, TO:

— OIICHKA «OTJIMYHO)» BBICTABIISIETCS, €CIM OOYJaIOIMIUICS TIOJIHOCTHIO PACKPBUI COJEPIKAHHE
BOIIPOCOB OWJIeTa, M3JI0KUJI MaTepruall B OMPENCICHHON JIOTHUYECKOM MOCIIeI0BaTeIbHOCTH,
TOYHO I/ICHOJ’IBSYSI MaTeMaTI/I'—IeCKyIO TepMI/IHOJ'IOFI/IIO 158 HpaKTI/I'-IeCKI/Ie HaBBIKH, ITOKa3all
YMGHI/IG I/IJ'IJ'IIOCTpI/IpOBaTB TeOpeTI/I‘IeCKI/Ie BBIKJIAIKN KOHerTHBIMI/I HpI/IMepaMI/I;
0€301M00YHO OmpeaeNnseT U MPaBWIbHO MPUMEHSET METOJbl PEHIeHHS] MPaKTHUYECKUX
3aJJaHUH.

— Or1ieHKa «XOPOII0» BBICTABJISETCS, €CIIM 0OYJArOITUICS BBITIOJHUI OCHOBHBIE TpPEOOBaHUS
Ha OLEHKY «OTJIMYHO», HO MPH 3TOM HMMEET OJIMH M3 HEJOCTAaTKOB: B OTBETE JOMYIIECHBI
HeOoJIbIINE OIMMOKH, HE HWCKA3WBIIME MaTEMaTHYECKOE COJepKaHWE; MPU OTBETE Ha
BOIPOCHI OWMJIeTa JOMYyIIEHbI OJWH—/IBA HEJO0YEeTa, HCIPABICHHBIE TI0 3aMEUYaHUIO
MpenoAaBaTes; JOMYIIECHBI OJHA WM JBE HETPYObIe OITMOKHU MPU PEIICHUN MPAKTHICCKUX
3aJaHUH.

— OI1eHKa «yJ0BJICTBOPUTEIBHO» BBICTABIIACTCS, €CIU OOYYalOUIUHCS HE TOJIHOCTHIO WIIH
HETIOCJIEI0BATEIbHO PAcCKpbUl COJIEp)KaHWE BONPOCOB Owiieta, HO TOKazal oOree
IMOHMMAHHUE TEOPUU U TPOJEMOHCTPUPOBAT YMEHHMS, AOCTATOYHBIC ISl JaJbHEHIIEro
YCBOCHMSI MPOrPaMMHOIO Marepuaja 10 MaTeMaTHKe, HMMEIUCh 3aTPyIHCHUS WU
JOTYIIIEHBI OIIMOKH MPU PEHICHUH MPAKTUUECKUX 3aJaHUi; 00yJatOIMMIACs MOXKET BHIOPAThH
METOJIbI PEIICHUs THUIIOBBIX 3a7a4, HO 3a7adyd OoJiee CII0KHOTO YPOBHS BBI3BIBAIOT
3aTPYAHEHUS; IPU IEMOHCTPALIMU TEOPETUUECKOT0 M MPAKTUUYECKOT0 MaTepuasa BbIsIBICHA
HeZocTaTouHasi ChOPMUPOBAHHOCTh OCHOBHBIX YMEHHM U HABBIKOB.

— OueHka «HEYJOBJIETBOPUTEIBHO» BBICTABISIETCS, €CIM OOydaroumuiicss HE pacKpbLl
OCHOBHOE COJIepXKaHHE y4eOHOro maTepuana Mo MaTeMaTuke, oOHapYKHJI HEe3HAHUE WU
HeMoHMMaHKe Ooublell wiu Hanboliee BaXHOM 4YacTH y4yeOHOTro Marepuana, JOMYIEHBI
OIMOKK B OMPEICICHUH MAaTEMaTHUYCCKUX TOHSATHH, MPU PEIICHUH MPAKTHYECKUX 3a1ad,
KOTOpbIE HE HCHOpPaBJIEHbl MOCIE HECKOJbKUX HABOISIIMX BOIPOCOB IPEMNOIaBaATENs;
oOyuaronuiicss mpoAeMOHCTPUPOBAT HECPOPMUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

IIpoueaypa oueHuBaHUA 3a4eTa

Bomnpochl k 3adery oOydaromniyecs MoJiydaroT B TCUCHHE MEPBOIM HEJCTH Hayayla U3ydeHHUs
JMCIUTUIAHBIL
Ecnu 3auem nposooumcs ¢ popme mecmuposanus ¢ IHOC Moodle, mo:



oOyJaromuiicst JOMycKaeTcsl K MPOMEXKYTOYHOW aTTecTalldd IO JUCHUIUIMHE B (opme
TECTUPOBAHUS NP YCIOBUH MOCELICHNS 3aHATHI U YCHEITHOTO BHITIOJIHEHUS TEKYIET0 KOHTPOJIS B
TE€YEHHUE CEMECTPA, KOTOPOE BKIIIOUYAET:

—TIOJIOKUTENIbHBIE OLIEHKHM 32 TMPOMEXKYTOYHBIE KOHTpOJIbHBIE pPaboThl (o4Has ¢opma

o0yueHus);

— ycIienrHoe codbece10BaHue Mo TeMaM, BBIHOCUMBIM Ha CAMOCTOSITEIbHOE H3YUCHUE,

— ycnemHas 3amuta PI'P (ounas ¢popma o0yuenus);

ycIIelIHas 3aliuTa KOHTPOJIbHON paboThl (3a0uHast popMa 0OyUEHHUS).

B npotuBHOM citydyae oOydaromiuiicsi He JOIMYCKaeTcsi K MPOXOXKIEHHIO TECTOBBIX 3aJaHUi, 10
IIOJIHOM JIMKBUIALIMU BCEX 33JI0JKEHHOCTEH.

TecroBoe 3amanue B cucteMe 3JeKTpoHHOro ooydenus Moodle Biimrouaer 30 Bompocos, B
cllydallHOM TOpsAKEe BBIOpaHHBIX U3 OaHka BompocoB. OOydaroueMycs NpeAocTaBiseTcs 2
MIOTIBITKH MPOJODKUTEBHOCTHIO 45 MUHYT KaXKIasl.

Ecnu 3auem npoeooumcs é hopme cobecedosanusn, mo.

OOyuaromuiics J0IMycKaeTcs K MPOMEXKYTOYHOW aTTecTald IO JAWCHUIUIMHE B (opme
co0ece0BaHUs MPU YCIOBHM YCIEIIHOTO BBIMOJHEHMS TEKYILErOo KOHTPOJS B TEUEHHE CEMECTpa,
KOTOpO€ BKJIFOYAET:

—TI0JIOKUTENIbHBIE OIEHKH 3a MPOMEXKYTOUHBIE KOHTPOJIbHBIE paboThl (ouyHas dopma

oOyueHus);

— ycremHoe cobeceJoBaHKe 10 TEMaM, BBIHOCUMBIM Ha CAMOCTOSITENIbHOE U3Y4YEHHUE;

— ycnemHas 3amuta PI'P (ounas ¢popma oGyuenus);

— yCIlenTHas 3alrTa KOHTPOJIbHOU paboThl (3a0uHast popma oOydeHus ).

B npotuBHOM ciiyyae oOy4aroniuiics He JOIMYCKaeTCs K MPOMEKYTOUHON aTTeCTaIluu, 0 TOJTHOU
JUKBUJIAIIUU BCEX 3aJJ0JKEHHOCTEH

Kpurepun oueHku 3auera

Ecnu 3auer npoBoautcs B popme tectupoBanus B JMMOC Moodle, to ounenka «3aureno/He
3a4TEHO» BBICTABJISETCS CHUCTEMOM aBTOMAaTHYECKU COTJIACHO IIKOJIE OLIEHUBAHUSI TECTUPOBAHUS HA
3ayere.

Ecnu 3auer npoBoauTcs B hopMe UTOTOBOTO coOeceI0BaHus, TO:

Onenka «3auTeHO» BBICTABISIETCS, €CJIM OOYy4YaloOUIUICS TOocellal 3aHATUS, YCHEIIHO
BBITIOJTHUJ TEKYIIUNA KOHTPOJIb U YCIICIIHO MPOIIEN UTOTOBOE coOece10BaHue.

Onenka «He 3ayTeHO» BBICTABIAETCS, €CIM OOydYalIIuiics He ObUl JIONMyIIeH K
MIPOMEXKYTOYHOM aTTeCTAIlMU WK HE MPOIIET UTOTOBOE coOece10BaHue.

2. BOIIpOCbI K co0eceJ0BAHHUIO 110 T€MaM, BbIHOCUMBbIM Ha CaAMOCTOATC/ILHOC oﬁyqelme

Pa3nen 2. Ananurnyeckasi reomerpusi. Tema Pasinuynble ypaBHeHHs NPSAMOii
1.TIpsimast TMHUSA HA TUIOCKOCTH.
2.Pa3nuunble GOpPMBI ypaBHEHUS MTPSIMOM HA IUNIOCKOCTH.
3.Yron Mexay npsMbIMU. PaccTosiHuE OT TOUKHU /10 MPSIMOH.
4.11nockocts. OCHOBHBIE 3a/1a4l Ha MJIOCKOCTb.
5.YcnoBue napauieaIbHOCTH U HEPIEHIUKYISIPHOCTH BEKTOPOB.
6. YpaBHEHHUS TUIOCKOCTH U IPSAMOi B IPOCTPAHCTBE.
7.Yr0on MeXay IIIOCKOCTSIMU. YTOJI MEX/I1y IPSIMOM U TIOCKOCTBIO.



Paznen 6. HuTerpanbHoe wucumcienne. Tema WHTerpupoBaHue TpPHUIrOHOMETPHYECKHX
(yHKuMii: pa3JuYHbIe CIy4Yal ¥ METOAbI HHTETPUPOBAHMS
1.Meron peleHuss HHTErpajoB BUAA Isin”‘xcos" xdx €caM M | N HEYEeTHOE U

I10JIOKUTETIBHOE.
2.MetoJ perieHusI HHTErPaIoB BHIA fsin”‘ xcos" xdx €CJI M U N Y€THOE U TOJIOKUTEIIbHOE.

3.Meto pelieHrs HHTETPAIOB BHUA .[sinm xcos" xdx €CJIK M U N YeTHOE U XOTs Obl OJMH U3

HUX OTPULIATEIIbHBIN.
4.Meto pelieHus MHTETPAJIOB BUA Isin mx cos nxdx, I sin mxsin nxdx, Icos mXx cos nxdx .

Pasznea 8. /Iluckpernas MmareMaTuka
1.MHOecTBa ¥ oniepaIiy Ha/l HUMH.
2.buHapHBIe OTHOIICHUST HA MHOYKECTBE.
3.HeopuenTtrpoBanHbie Tpadpml.
4.CnocoOsI 3amanus rpados.

Pa3znen 9. OcHOBLI BLIYHCINUTEILHBIX METOI0B
1. Anmpoxcumarusi.
2.MeTo1 HAaMMEHBITUX KBAIPaTOB. AJITOPUTM BBIYHACIICHHUS

Ipouenypa oueHuBaHUs cOOeCeTOBAHUS

CobecenoBaHue MPOBOAMUTCS B OPME HHIUBHIYaTIHHOTO OTIPOCA JUIsl ONIPEICIICHHUS YPOBHS
OCBOCHHOCTH CTYIEHTAMH TE€M, BBIHOCHMBIX Ha CaMOCTOSTENIbHOE wH3ydyeHue. Kak mpaBuiio,
coOeceJloBaHWE TPOXOJUT Ha KOHCylIbTanuu. llpenomaBarenp 3apaHee NIPEAYNPEKIACT
oOydJaromerocss 0 Cpokax IMpOBEACHUsI coOeceoBaHus, TPeOOBAHUAX K MOJATOTOBKE MaTEPHAIIOB,
3HaKOMHT C BOIIPOCAMH K cOOECEeIOBaHHIO.

OTBeT Ha BOMPOC CYMTACTCS IMPABWIBHBIM, €CIM O CBOEMY COJIEPKAHHIO TOJTHOCTHIO
COOTBETCTBYET BOTIPOCY, COICPKHUT BCE HEOOXOIUMBIC TeopeTHYeckne (PakThl U 0O0OCHOBAHHBIC
BBIBO/IBI, & €r0 M3JI0’)KEHHE MaTEMAaTUYECKU TPAMOTHBI.

Kpurepun oueHku codeceqoBanmsi

OTBeT OLIEHUBACTCS KOMIUYHO», €CIIA 0OYUaAIOLTUICS:

1) NOJHOCTBIO PACKPBLI COZiepKaHIE BOIIPOCOB B 00bEMeE, IIPEAYCMOTPEHHOM ITPOrpaMMOii;

2) UBIOXKWJI MaTepuall TPAMOTHBIM $I3BIKOM, TOYHO HCIOJIBb3ysSd MaTeMaTHYeCKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OTPEEIEHHOM IOTHYECKON MOCIeA0BaTEIbHOCTH;

3) oTBe4an caMOCTOSITEIbHO, 6€3 HABOISAIIMX BOMPOCOB MPEroaBaTels.

Bo3MoxHBI 1-2 HETOUHOCTHU MPHU OCBEIIEHUH BTOPOCTENIEHHBIX BOMPOCOB HIIM B BBIKIIA/IKAX,
KOTOpbIe 00YyJaroIIuics JErKO UCIIPABUII MOCTIEC 3aMEeUaHusl.

OTBeT OLIEHUBACTCS «XOpPOUL0», €CIH yIOBIETBOPSIET B OCHOBHOM TPeOOBaHUSAM Ha OIICHKY
OTJIMYHOY», HO TIPU STOM UMEET OJUH U3 HEJI0UETOB:

1) B M3NOKEHUU JOMYIIEHBI HEOOBIIIHE MPOOENbI 3HAHNUMN, HE HCKA3UBIINE MATEMaTHYECKOE
COJIepXaHue OTBETA;

2) pomymieHsl 1-2 HemoueTra TMPH OCBEUICHHH OCHOBHOTO COJEP)KaHUS OTBETa,
WCIIPaBIIEHHBIE MOCTIE 3aMEUaHMS;

OTBeT OLIEHUBACTCS «Y0081emMBOPUMENbHO, ECITH:

1) HEMOTHO PacKPHITO COJEpKaHUE MaTepuana (CoaepKaHue M3JI0KEHO (parMeHTapHO, HE
BCET/Ia MOCIEN0BAaTeNbHO), HO TMOKa3aHo oOliee MOHUMAaHHE BOMPOCAa W MPOIEMOHCTPUPOBAHBI
YMEHWUS, JOCTATOYHBIE JUIsl JAJIbHEUIIIErO YCBOEHUS POTPAMMBI;

2) UWMeNUCh 3aTpyJHEHHS WM JOMYyHIeHbl OIMUOKA B ONpEACTCHUH TOHSATHH,
WCIIOJb30BAHUM MAaTEMATUUECKOW TEPMHUHOJIOTHM, UCIIPABIEHHBIE MOCJIE HECKOJIbKMX HABOISAIIUX
BOIIPOCOB;



OTBeT OLIEHUBAETCA OTMETKOU «HEY0061emBOpUmMeNbHO», eCIIu:

1) HEe pacKphITO cozep)KaHNe Y4eOHOTO MaTepHaa;

2) oOHapy)KeHO HEe3HaHHE WM HE TMOHUMaHHWe OoOydaromuMmcsi OoJblIeH uiaM Hamboee
BaXHOHM yacTH y4eOHOTO MaTepuaa;

3) nomyuieHsl OIIMOKU B OIpPENEICHUM IOHSTHSA, NPU HMCIOJIb30BAaHUM MaTeMaTHYECKON
TEPMUHOJIOTHHM, KOTOpPbIE HE HWCHPABICHBI IOCIE HECKOJBKMX HABOJSIIMX  BOIPOCOB
IIPEero/aBaTes.

3. KommuekT 3a1anuii 115 pacyeTHo-rpadpuyeckux pador (PT'P)

Tema 1. [Ipujioxkenne NPOM3BOAHOM K UCC/IEIOBAHUIO CBOMCTB GyHKUIMU OHOM NMepeMeHHOoi
U nocrpoennio rpapuxos (1 cemectp)

3ananue: VMccnenoBarh cBoicTBa (DyHKIIMM OJHOM MEPEMEHHOM U MOCTPOUTH €€ Ipaduk 1o
IJIaHy:

1. Haiitu o0Gnacts onpezeneHust GyHKIUH.

1. UccnenoBaTh GyHKINIO HA YETHOCTD (HEYETHOCTD).

2. VccnenoBath GyHKIUIO HA IEPUOTAIHOCTb.

3. YKka3arh mpoMeKyTKH MOHOTOHHOCTH (DYHKIIMU ¥ HAUTH €€ TOYKH SKCTPEMYyMOB.

4. Haiitu TOoukum mneperuba rpaduka QyHKUMH. YKa3aTb MPOMEXKYTKH BBITYKIOCTH,
BOTHYTOCTH.

5. Haiitn ypaBHEHHWS BEpTHUKaIbHBIX W HAKIOHHBIX ACHMIITOT, WCIOJB3YyS YCIOBHS JUIS
CYIIECTBOBAHHS ATHX aCUMIITOT.

6. JlomomHUTENBHBIC TOUKH /I 00JIee TOYHOTO MOCTPOCHUsI rpaduKa.

7. ITocTpouth rpaduk GyHKIIHH.
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Bomnpocsi k 3amute PI'P o teme 1
1. Onpenenenue obnactu onpeneneHus: GyHKIUN, 00JacTH 3HAYCHUH QYHKITIH
2. OnpeneneHne 4eTHOCTU-HEYETHOCTH, IEPHOAMYHOCTH (DYHKITHH.
3. Onpenencuane mudpdepeHIupyeMoi GyHKITUU C OJTHOU TEPEMEHHOM.
4. IlpaBuia HaXOXKACHUS TPOU3BOIHOM.
5. Tabnuia npou3BOAHBIX OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIIUH.
6. [Ipu3HaKku MOCTOSIHCTBA U MPU3HAKA MOHOTOHHOCTH (DYHKITUHM OJTHOU MTEPEMEHHOM.
7. Touku skcTpeMyMa (QYHKIUU. Y CJIOBHS CYILIECTBOBAHUS SKCTpEMyMa (PYHKIIMH.
8. BeimykiiocTs 1 BorHyTOCTh (yHKIMHU. Toukn nepernda QpyHKIHH.
9. AcumnitoThl  (pyHKIMM, WX OOWMIA BUJ ypaBHEHHs (BepTHKaJIbHAs, TOPU3OHTAJIbHAS,

HaKJIOHHAs).
10. Cxema ucciiejoBanus QyHKIIUN OJHOM MepEeMEHHOH.

Tema 2. UuTerpasbHoe ucuuciaeHue (2 cemecrp)

Bapuanr Nel
3ananue 1: BeraucnuTe HeonpeieneHHbIN I/IHTeraJIZ
1. J'(4x3—3~sin x+6\/§)dx 3. J';d)( 9. I3X'COSX-dX
V1-x°
2. J.(x2+5)zdx 6 dx 10.
3 2x+1_5x—1 ' It X - |n2(5in X) J‘ 2X273X*3 X
| w0 7 93 iy (x=1)-(x* —2x+5
4. _f3«/1+3$inx~cosx-dx -[Zx -3x+1
8. J.xs-ln X - dx

3ananue 2: BeraucauTs miomanb GUrypsl, orpaHiYeHHON KPUBBIMHU:
a). y=sin x,y=c0sx,x=0; 6). y=4—x>,y=x>-2x; B). y=2", y=4", x=1,

Bapuanrt Ne 2

3ananue 1: BeraucianTh HEONpEeeICHHBIM HHTETPaJl:

1. I#dx 5. .[ ?;x2 In(x3+1)-dx 9. sz-arccosx-dx
2. ~[(3X+4)17 -dx 6. J- 6x4+5 . 10. Iﬁm
3 J‘m.dx 7. J'Xx +—2Xx++5) “dx

4 I arccosx ﬂ 8 J-E/ +de

3ananue 2: Boraucnute miomaae GUrypsl, OorpaHHue€HHON KpUBBIMHU:
. y=xty=vJx; 6. y=-xX*+6x-2,y=x’-2x+4  B).y=x%y=3x

Bonpocs k 3amurte PI'P no Teme 2

[TepBooOpa3Hasi PyHKIIMU U TIOHITHE HEOTIPEAETICHHOTO HHTEerpana?
OcHOBHBbIE CBOICTBA HEOPEICIEHHOTO UHTETpasa?
Tabnuiia OCHOBHBIX HHTETPaoB?
4. OcHOBHBIE METOJBl HWHTETPUPOBAHUS B  HEOINPEACICHHOM  HWHTerpale:
HETMOCPEACTBEHHOE?

wn e



5. OcHOBHbIE METOJbl HMHTEIPUPOBAaHUS B HEONPEACICHHOM HHTErpaje: 3aMeHa
IIepEMEHHOMN ?

6. OcHOBHBIE METO/Ibl HHTEIPUPOBAHMS B HEONPEICICHHOM HHTETpaJIe: 10 YacTsM?

7.  WuTerpupoBaHue TPUTOHOMETPHUECKUX (QYHKIUN?

8.  HuTerpupoBaHue OCHOBHBIX 3JIE€MEHTAPHBIX pAllHOHATBHBIX Jp00Oeii?

9. UurerpupoBaHME HETIPABUIBHBIX JIEMEHTAPHBIX PAIMOHAIBHBIX APOOEii?

10. HHTerpupoBaHHe HEAIEMEHTAPHBIX PAIMOHAIBHBIX IpOOei?

Tema 3. IlepBuunasi o0pabdoTka pe3yjbTATOB HAOJIOIEHHS METOAOM MAaTeMaTH4eCKOi
CTATHUCTHKH (3 ceMecTp)

3anaHue:

1. CrpynnupoBaTh JaHHbIE B BapUALIMOHHBINA PSIT M MPEICTABUTh B BUJIE SMIIUPHUYECKON
(GYHKIMM pacipeesieHusl.

2. W300pa3uth rpaduyeckd BapHAlMOHHBIA psila W SMIOUPUYECKYIO (PYHKIIHIO
pacnpeneneHusl.

3. BbIUHMCINTH OCHOBHBIE YUCIIOBBIE XaPAKTEPUCTUKN BEIOOPOYHON COBOKYITHOCTH.

4. OmnpenenuTh rpaHUIbl UCTUHHBIX 3HAUEHUN YHCIOBBIX XapaKTEPUCTHUK, HW3ydaeMOu
CIIy4allHOM BEJIMYMHBI C 3aJJaHHON HAJEKHOCTHIO.

5. OopmMuTh conepkaTeIbHYI0 HHTEPIIPETAIUS Pe3yIbTaTOB MEPBUYHOM 00paOOTKH TIO
YCIIOBUIO 3a/1a4H.

IIpumeps1 Bapuantos PI'P

Bapuant Ne 1
Jlan 1opeMOHTHBIN pecypc KopoOku nepenay Tpaktopa [[T-34 B MoTouacax.

45 | 361|390 (37262 |73 | 255|116 144 |39 | 115|144
99 (84 301|273 301|123 |177| 120|139 |320| 236|241
291 325|274 | 153 | 155|162 | 333 | 241 | 211 | 217 | 265 | 304
164 | 199 | 175 | 336 | 231 | 215 | 320 | 274 | 214 | 287 | 178 | 177
321|225 (217|241 | 257 | 333 | 277 | 183 | 221 | 163 | 244 | 217
221 1288|318 | 266 | 191 | 232|174 | 245|241 | 219 | 211 | 291
293 | 157 | 235|158 | 250 | 233 | 220 | 215 | 267 | 321 | 273 | 161
167 | 249 | 223 | 221 | 211 | 277 | 341 | 435|299 | 317 | 211 | 263
184 | 218 | 335 | 421
Bapuant Ne 2

Jlana Hapabotka asurarenst AM3-238Hb mexy oTkazamMu B MOTOYacax
1000 | 4100 | 3555 | 2770 | 2604 | 2770 | 4610 | 3550 | 3000 | 3400
4560 | 4300 | 3651 | 2600 | 3410 | 2500 | 2400 | 3650 | 3200 | 3500
4220 | 4250 | 3700 | 2750 | 3310 | 2600 | 2300 | 3751 | 3300 | 3300
3500 | 4360 | 3600 | 2888 | 3316 | 2611 | 2320 | 3990 | 3320 | 3320
3400 | 4410 | 3801 | 2900 | 3320 | 2711 | 2440 | 3660 | 3370 | 3211
4770 | 4250 | 3900 | 2610 | 3311 | 2811 | 2250 | 3700 | 3275 | 3215
3100 | 4400 | 3850 | 2715 | 3410 | 2819 | 2150 | 3201 | 3400 | 3217
3200 | 4110 | 2950 | 2816 | 3315 | 2990 | 2110 | 3200 | 3440 | 3333
4300 | 4220 | 3310 | 2900 | 3310 | 2505 | 4100 | 3300 | 3300 | 3440
1570 | 1519 | 1530 | 2500 | 2400 | 2300 | 4990 | 3400 | 3250 | 3210




Bonpocs! k 3amurte PI'P no teme 3

1.Yto siBAsieTCs IpeAMETOM U METO/I0M MaTeMAaTUYECKOW CTAaTUCTUKHU?

2.Kakue OCHOBHBIE 33J]aUHl peIIaeT MaTeMaTuyecKast CTaTUCTHKA?

3.B  KakOM COOTHOUICHMM HAaxXOAMTCS MaTeMaTH4ecKass CTaTHCTUKAa C Teopuei
BEPOSITHOCTEH?

4. Kakass COBOKYIHOCTh Ha3bIBa€TCsl TeHEpalibHOW (BBIOOpOUHO)? B uem cyTh
BBIOOpOYHOTO MeTo1a? B ueM 3akirouaroTcss OCHOBHBIC TPEOOBAHUS K BBIOOPKE?

5.Kakas BbIOOpKa Ha3biBaeTcsl penpeseHTatnBHONW? Kakme cmocoOwsr (popMupoBaHus
BBIOOPKH BBI 3HaeTe?

6.Korma BeiOopka Ha3pIBaeTcs MOBTOPHOM (OecrioBTopHOi)? Kakast BEIOOpKa cuMTaercs
MaJiol, cpeaHe, 600N ?

7.Kakue BapuannoHHbIE psiibl BBl 3HaeTe? MOXKHO JIM OT JUCKPETHOTO psifia TEPEUTH K
MHTEpBAJILHOMY M HA000poT? OT Yero 3aBUCHUT YHCIIO UHTEPBAJIOB I'PYIIIUPOBKU?

8.Kak oT mpocToii CTaTUCTUYECKOM TaOIUITLI JAHHBIX IEPEUTH K BApUAITMOHHOMY PSITy?

9.Kak rpaduueckn n300pa3uTh TUCKPETHBIN (HEMTPEPHIBHBIN) BAPHAIIMOHHBIHN psin?

10. UYro ompenmensier smmupudeckas QYHKIUS pacrpeneneHus? KakoBel cBoiicTBa
SMIUPUYECKON PYHKINU pacripeaeneHus?

11. Kak HaliTu BEpOATHOCThH IMOMAJaHUs CIydyailHOM BETMYMHBI Ha 3aJJaHHBIA y4acToK,
€CJIM U3BECTHA AIMIHUpUYecKas QyHKIMS pacipeaesieHus?

12. Kakuwe XapakTepUCTHKH IICHTPAIbHOW TEHACHIWU CIYy9allHOW BEJIWYMHBI BEI
3Haere?

13. Kakum cBoiicTBOM oOyagaeT BeiOOpouHOoe cpenHee? Kakue BUABI CpEeHHX KPOMe

X¢ HCTIONB3YIOTCA B pacuerax?

14, B kakoM COOTHOIIEHUHU apudMeTHuecKas CpPeIHsIsl HaXOIUTCS C APYTMMH BUIAMU
cpenHuX (MaKOPAHTHOCTH CTEMEHHBIX CPEIHUX)?

15. Kak BBIUMCIUTH TUCIEPCHIO (CPEIHEE KBAIPATHUYECKOE OTKJIOHEHHE) BHIOOPOYHOU
COBOKYMHOCTH? B KakoM COOTHOIIEHMH HAaxXOIWUTCA oOOImas IJUCHEpPCHs ¢ TPYNIOBOM U
MEXTpynmnoBoi aucnepcusimu’? Kakumu cBoiicTBaMu 00J1a1aeT AUCTICPCHS ?

16. UYto xapakTepusyeT KO3p(UIMEHT ACHMMETPUHU M KaK OH BBIYUCIISICTCS ?

17. Kakue MeTOAbl  BBIUMCICHHUS  YHUCJIOBBIX  XapaKTEPUCTHUK  BBIOOPOUHOI
COBOKYITHOCTHU BbI 3HaeTe?

18. Kak ynmpocTuTh pacueT YMCIOBBIX XapakTepucTuk? Kakoe umcio mpuHHMaeTcs B
Ka4yeCTBO JIO)KHOTO HYJISA?

19. Tlo xakum ¢opmynaM OT YUCIOBBIX XapAaKTEPUCTHUK, BBIYMCICHHBIX B YCIOBHBIX
BapUaHTaX TMPOU3BOJAUTCS TMEPEXOJ K YHCIOBBIM XapaKTepPUCTUKaM B IEPBOHAYAIBHBIX
BapuaHTax?

20. Kakas omenka HasbiBaeTcsi ToueyHOH? KakoBbl TpeOOBaHUS K TOUYEYHOW OICHKE
HEU3BECTHOTO MapameTpa pacnpeaencHus? Kakas ToueyHas olieHKa Ha3bIBa€TCs COCTOSTEIbHON
(mecmernienHo, 3ppexTuBHOM)?

21. UYto sBnseTCS TOUCYHOM OLICHKOW IeHepalbHON CpeaHell (TreHepalbHOM Tucnepeuu,
TreHEepaTbHOTO CPETHEKBAIPATUYECKOTO OTKIOHEHHUST)?

22. Kaxkas orneHka Ha3piBaeTcsi HHTepBanbHOW?  Kakoil wuHTepBanm Has3bIBaeTCs
HaZeKHOCTHRIM? Kakasi BeposSTHOCTh Ha3bIBa€TCS JOBEPUTENbHOM, HagekHOCTHOU? Jlaiite
MOSICHEHHSI Ha Tpaike HOPMAJILHOTO 3aKOHA pacTpeaeIeHus.

23. Tlo kakuMm QopMmynaM HaXOIUTCS HAAEKHOCTHBIM HHTEpBaNl i TeHEpaIbHON
CpeIHel 1 reHepaTbHOTO CPEHEKBAAPATHUECKOTO OTKIOHEHHS?

IIpouenypa oneHnBaHusi pacuyeTHO-Tpaduueckoil padoThl

PacuerHo-rpadmueckass paboTa - BUA NHCbMEHHOW pPa0OThI, HalpaBJIEHHBIH Ha
TBOPYECKOE OCBOEHHME KOMIIETCHLMH, MpPONMMCAHHBIX B paboyeil mporpaMme JUCHUIUIMHBI.



OO6yuaromemycst HeoO6xo MO TIpopadoTatk Marepual mo Teme PI'P, ucronb3ys 3amucu IeKui,
IIPAaKTUYECKUX 3aHATUNH M MCTOYHMKHM JuTeparypsl. [lpenonaBaTenb Ha3HAayaeT BapUaHTHI
3aganuid. OOywaromuiicss pemraeT 3aJaHusi CBOETO BapuaHTa B JOMAIHUX YCIOBHUSX,
pacrpeneNiuB palMoOHANIBHO CBOe BpeMs. ['oToBas paboTa NpemoCTaBiseTCS HAa IPOBEPKY
npenojasaTento. Eciii OHa BBINOJIHEHA BEPHO, TO IPENoOAaBaTeNb Ha3HAdyaeT BpeMs Ul ee
3amuThl B (hopme cobecenoBanms. Ecim B paboTe MMEIOTCS 3aMedaHUsl, TO OHA BO3BPAIIAETCS
oOyugaroniemMycs Ha JOpabOTKYy, BIIOCIICICTBUN padOTa 3alUIIAeTCs.

[Ipu ouenuBanuu PI'P oOpaiaercss BHUMaHuE Ha CIEIYIOIINE MOMEHTBI:

coziep:kaHue paboThl;

IIOCTaHOBKA LIE€JIH U 33]1a4;

MOPSIIOK IPOBEACHUS aHAIN3a 10 TEME UCCIIEI0BaHMS;

MIOJIHOTA U MPaBUJIBHOCTH BBIBOJIOB paOOTHI;

MOPSIIOK 0POPMIIEHHUS UCTIOJIB30BaHHBIX HICTOYHUKOB HH(pOpMauu

koo

Kpurepuu onenkn

Orenka «3aumeroy BBICTABISETCS, €CIIH:

1. paGoTa BbINOJIHEHA IO MJIAHY;

. B K&KXJIOM ITyHKT€ MPUBEJEHO MPABUJILHOE PAa3BEPHYTOE PEIICHHUE;

. 00beM 1 opopmIiIeHHE pabOTHl OTBEYAIOT TPEOOBAHUSM;

. paboTa BBITIOJTHEHA aKKYPAaTHO, B 33/IaHHOU JIOTUKE, 0€3 BHIYUCIUTEIBHBIX ONTHOOK;
. YepPTEK BBINOJIHEH KPYITHO U B COOTBETCTBHHU C TPEOOBAHUSAMH K YEPTEKAM;

DB~ W

6. oOyJaromuiicsi MOKET OTBETUTD Ha MPEUI0KEHHBIE BOTIPOCHI TIO JAHHOH paboTe.
Ouenka «He 3aumero» BBICTABISETCS, €CIIN HE BBHITIOJIHEHBI TPEOOBAHHS K OLICHKE «3QUMeHO.

4. KoMIUIeKT 3a/IaHUii VI KOHTPOJILHBIX padoT (ouHas (popma)
Ounas ¢popma o0yueHust

Tema [leiictBust Hax MaTpuniamu. Pemienne cucrem JIMHEHBIX YPABHEHUd METOA0M
Kpamepa u I'aycca

Bapuanr 1
27 2 1

1./Inst nanHOTO OmpenenuTenst A=|; 1 -1 | HalTH MUHOpHI U anreOpanyeckue
32 2 4
4 5 0 -3

JIOTIOJTHEHUSI JJIEMEHTOB @14, 833 .
2.lanbl nBe Matpunibl A u B. Haiitu: a) AB; 6) BA (ecnu 3T0 BO3BMOXHO).
2 -1 -3 2 -1 -2
A=|8 -7 —6), E=|3 -5 4)
-3 4 2 1 2 1
3.Pemuts CJIV: a) metoiom Kpamepa; 0) MaTpuyHbIM METOJIOM; B) MeToioM ["aycca.
8x, +3x, —6x;, =—4
X, + X, — X3 =2
4%, +X, —=3X; =5

Bapuanr 2
2 0 -1 3

1. ins nanHorO onpenenutens A=lg 3 _g o HalTH MUHOPBI U anredpanyeckue
02 -1 3
4 2 0 6

JOIIOJTHCHUA JICMCHTOB g7, 4.



2.J1anb nBe Matpuibl A u B. Haiitu: a) AB; 6) BA (ecnu 3T0 BO3MOXKHO).

0o -1 3 (5] 4
A=\ 2 7 -1y B=|-1 2
-3 2 2 3 -1

3.Pemmnte CJIY: a) metomom Kpamepa; 6) MmaTpuuHBIM METOIOM; B) MeToioM ["aycca.
2% — X, +2%; =3
X + X, +2X, =—4
4%, + X, +4%X; =3

Tema: [lelicTBUA ¢ KOMILUIEKCHBIMH 4ncjaaMu. U3o0paeHne KOMIJIEKCHBIX YHce
HA IUIOCKOCTH. Pasimunble (opMbl 3amMCH KOMILUIEKCHOro 4mciaa. ®opmyaa Jiijepa.
Perienne KBaJpaTHLIX YPAaBHEHUIH ¢ KOMIJIEKCHBIMU KOPHSIMM.

Bapmuant 1

1.1306pa3uTh Ha KOMIUIEKCHOM IIJIOCKOCTH YHcnaz =5-2i; z,=-35+25i.

2.Jlano: 2, =5-2i; z,=-1+1. Beruncnuts B anrebpandeckoii popme: z, —3z,; z,-2,.

3.Berauemuth 00 +it,

4.3amucaTh KOMIUIGKCHOE YHCIO Z=3++/3i B TPUTOHOMETPUYECKONW M TOKA3aTEIbHOU
dhopmax.

5.lano:z, =2+2i; z,=-1+i.Belunciure B TPUTOHOMETPHYECKOH M IIOKA3aTEIbHOU

4. 2
opmax: (lez) J 3‘\/ - Z,.
6.PemmTe ypaBHenue 2x°+32=0

Bapuanr 2

1.M1306pa3suTh Ha KOMILIEKCHOM IIJIOCKOCTH YMCNA 7, = ~Ti; Z, = Lg

. . o Z
2.Jlano: 2, =4-1; z,=1+3i. Beruuciuts B anredpandeckoit hopme: z, +2,; —=
Zl
:219  :53
3.Berumcurs 177 —17".
4.3anmucaTh KOMIUIEKCHOE 4YHMCIi0 Z=1—Ii B TPUTOHOMETPUYECKON M MOKA3aTesbHOM

dhopmax.
5.laHo:z, =1-i; z,=-2++2iBbluCIUTE B TPUrOHOMETPUYECKONH M MOKa3aTeIbHOM

3
dopmax: z,"-2,; 3/Z,-Z,.

6.Pemmte ypaBHeHue x°+64=0

Tema: PackpbiTHE NpPOoCTeHIIMX HeONMpeaeJIeHHOCTeH

Bapuanr 1
Haiitu npenen pyHxum:
tgbx x?—6x+8 Vit —x— \x
. lim .g—; 2. lim——; 3. lim v ;
x—0 gin 3x x—=2x=—8x +12 =7 x —7
2x — 1y ¥ e™ —1 2x*+5x +4
4, lim (—) : S5 lim——:; 6. lim
=~ \2x 4+ 3 =0 HX x+o0 104x3 —8Bx + 1
Bapuanr 2
Haiitu npenen dynkuu:
. Bx | . VE—x—x . . l-cosSx
L EIE[I:. gin 7x’ 2‘}];]1]:1 4-x* ' 3. 115.]% 1-cos3x "
. 3xt-2 R . N
dlmoees Sl 6 lm ()



Tema: Haxoxxkaenue MPOU3BOJAHBLIX 3a/IaHHBIX Pa3JINYHBIMH cnocodoamu

Bapuanr 1
1.Haiitn mpowmsBoxsbie QyHKumit: a) yooxs— 4 1, 370 6) e
X3 x Jx+5
B) Iog (3x-7).
ctg7x®

2. Haiit mpon3BOJHBIC HESIBHBIX (DYHKIIHIA: a) 2yIny = x5 0) y2cosx =a’sin3x

3. IlpumennTs norapupmuueckoe quddepeHnupopanne K GyHKIUAM: a) y = x¥* 0)
y = (tg3x)* ="

4. CocTaBUTh YpaBHEHHE KaCaTEIbHOM, MPOBEAECHHOM K TpaduKy QyHKIMH Y = cos” xs
TOYKE A(z 1 j

3'16)"
Bapuanr 2
1. Hafitn npousBoasbie QyHKIMIA: @) y=3/3x* +2x-5; ©0) vy 2X+1 B)

2X —
y =sin ® 2x - cos8x°>
2. HaiiTi mpon3BOiHBIC HEABHBIX QYHKIMHU: @) y* + xIny=5;  0) y-tgx=sin 4x—3y

3. [Ipumenuts norapudmudeckoe auddepenHimpoBanme Kk GyHknusaMm: a) Y = X

nx
0)y= (\/ x?’)
4. CocTaBuTh ypaBHCHHE HOPMaJIH, POBEJICHHON K KacaTelIbHOMY rpaduky (GyHKIIMH
y = 2x% + 4x—5B Touke A (-1; -7).

Tema OcHOBHBbIe MeTOIbl HHTETPUPOBAHMS: HENMOCPEACTBEHHOE, MOJACTAHOBKOW H
HHTErPUPOBAHME MO YaACTAM.

Bapuanr 1

1.HaiiTi HeonpeieIeHHbIN HHTETPaT: I (4x3 —3-sin X+ 64X }jx ; I (x> +5) dx I x2-In x-dx;

o 4
2.BbIUUCANTD OIpe/IeICHHbIN HHTErpaj jcos3 x-sin X dx
7

3.Haiitu cpennee 3nauenue yHkiuuu Y = COSX Ha oTpeske {”;”}
4 2

dx

+ oo
4.0mnpenenuTb CX0IUMOCTb (PacX0IUMOCTh) HECOOCTBEHHOTO MHTErpasia fD ERCT—r
Ll St

5.Haiitu niomane GUrypsl, OrpaHU4eHHON JIMHUSAMH y = x?> U Yy =3 —X.
Bapuanr 2

X 5
1.Haiitu HeonpeaeaeHHbIM HHTETPaI: J'u dx; J (3X + 4)17 dx; IXZ -arccos x dx ;

3 x°min2x
d

2.Bre1rancinuTe Ol'IpCI[CJ'IeHHBII/I HHTCTpal _Jr 241

1 dx
3.0Hpe,[[eJ'II/ITL CXOAUMOCTD (paCXO,I[I/IMOCTB) HECOOCTBEHHOTO HUHTETpajia _Jrl . m
{4 20x" =9+

4.BpIYUCIUTH MJIOMIA b GUTYPHl, OTPAaHUYEHHON TUHUAME ¥~ = 9x; ¥y = 3x

Tema: In¢ppepennuaibiblie ypaBHEHU

Bapuanr 1

1. Pemnte IV1 ¢ pasaensromMMUCA NEPEMEHHBIMH (x+4)dy —(y—2)dx=0 ¥ HOCTPOUTH
MHTErpaIbHYIO KPUBYIO, IPOXOIAIIYIO Yepe3 Touky M(0; -1).

2. Haittu obmee pemenue Y1 ¢ pazpensoonumucs — NepeMEHHBIMU:

e* sin ydx +tgydy =0; y'v1-x* —cos’y=0.



3. Pemuts ognopoanbie AY1ixy =3y(ny-Inx), y1) =0;  (x+y)y +x—y=0.
4. Pemmts JIHJY1 '+ ycosx =sin 2x, y(0)=0

5. Pemute /1Y1 , Aomyckaromue NOHUKEHHUE MOPSJIKA:

y(0)=1 (l—xz)y”—xyz 0.

y'(0)=3;

6. Pemtuth JIAY2:y)" "~y -2y =0; y"+9y=0; y"+4y' +4y=0; y"—6)'+10y=5l-¢"

y" =4C0S2X, HavaIbHbIE YCIOBUA ; {

Bapuanr 2
1. Pemute Y1 ¢ paznensiromiumucs nepeMeHHbIMU (y—l)dy+(x+ 2)dX:0 U IIOCTPOUTH
MHTErPAIbHYIO KPUBYIO, IPOXOAAIILYI0 Yepe3 Touky M(0; -1).
2. Haiitu oOmee pemrenue Y1 ¢ pa3nenstomuMucs nepeMeHHbIMHU:
(sin(2x + y)—sin(2x - y))dx = s% y—y =y +xy.
iny

3. Pemuts oHOpogHbIe [TV 1 (X - y)y' -y=0; ¥y =1x+2y=xy"
4. Pemuts JIHAY1: xp'+(x+1)y =3x’e™ mpu y(-1)=e.
5. Pemute /1Y1, nonyckaromme NOHWKEHUE TOPSIIKA:

0)=-3,
y" = X+Sin X, HadaIbHbIC YCIOBHS {ys ) y'xInx=y'
y'(0) =0;
6. Pemmmutn JIAY2: y"'=5y"+6y=0; y+3y'=0; y"+2y"+5y=0,
y"—=5y"+—6y =3cos x +19sin x

Tema: BeposiTHOCTB COOBITHSA

Bapuanr 1

1.CxonbKO pa3inuyuHBIX KOMIUIEKCHBIX 00€J0B MOKHO COCTaBUTh, €CJIM B MEHIO UMEETCS
3 nepBBIX U 4 BTOPHIX Oto1a?

2.J]IBo€ CTy/EHTOB CHIAlOT dk3aMeHbl. CKOJBKHUMH CIIOCOOaMU MOTYT OBbITh MOCTaBJIECHbI
VM OTMETKH, €CJIU U3BECTHO, YTO HUKTO M3 HUX HE MOJIYYHJI HEYIOBJIETBOPUTEILHON OLIEHKN?

3.Ha 5 coTpynHUKOB BBIACNAIOT 3 MyTeBKU B JoMa OTAbIXxa. CKOJBKUMHU CIIOCOOaAMU
MO>KHO MX PacIpeienTh, €CIH: a) BCe IMYTEBKU Pa3INuHbl; 0) BCE MyTEBKU OJIMHAKOBBIE.

4.BeposITHOCTh NOMAaJaHUsl B MHUIIECHb KaXKIbIM W3 TpeX CTpenkoB paBHa 0,4. mepBbiid
CTPEJIOK JIeJaeT OJUH BBICTpPEN, BTOPOM — 1Ba, TpeTnil — Tpu. Komanaa nomydurt mpus, eciu
MoMNa/ieT XOTs Obl OJTUH U3 CTPENIKOB. HaliTH BEpOSTHOCTH NMOMYyYeHUsI TPU3a KOMaHIOH.

5.YCTpoicTBO €OCTOMT U3 8 HE3aBUCUMO pPalOTAIONIMX 53JIEeMEHTOB. BeposTHOCTH
OTKa30B Ka)J0ro 13 31eMeHTOB 3a BpeMs T oaunakoBbl U paBHbl 0,2. [l 0TKa3a ycTpoiicTBa
J0CTaTOYHO, YTOOBI OTKAa3aJM XOTs Obl 3 a1emeHTa u3 8. HaliTu BeposTHOCTh OTKa3a.

6.BeposatHocTh HeTOUHOU cOOpku mpubopa paBHa 0,2. HaiiTu BEpOSTHOCTH TOTO, YTO
cpenu 500 mpubopoB okaxeTcst 400 TOYHBIX.

Bapuanr 2

1.CxonbKO pa3iuyHbIX OYKBOCOYETAHUH U3 3-X Pa3IUYHBIX OYKB MOKHO COCTaBHTH W3
oykB cioBa «KYBOMETP».

2.1meetcst 5 OBIYKOB KpacHOW moponsl, 4 — mectpoid u 7 — uepHoit. Haymauy Gepyt
oJtHOTO ObI4ka. CKOJIBKO CYILIECTBYET CIIOCOO0B BbIOOpa ObIuKa HE YEPHOU MOPOAbI?

3.B Oacceiine coxepxxutcsa 8 nemiei u 12 kapnoB. KakoBa BeposTHOCTH TOro, uTO U3 4
HayJauyy BbUIOBJIEHHBIX PBIO BCE OKaXKyTCs KapraMu?

4.3 Oyks cioBa «bAPABAH» BbIOMpatoT nBe OykBbl. KakoBa BepOSTHOCTH TOTO, YTO
BbIOpaHbI OyKBHI «b» 1 «A»?

5.BeposiTHOCTh momnaganus B ueib paBHa 0,9. Haiitu BeposTHOCTH momagaHus B IENb
XOTs1 OBl OJTHOTO U3 YETHIPEX BHICTPEIIOB.



6.Ha aBro6aze 12 aBToMammH. BeposSTHOCTH BBIXOJA HA JIMHUIO KaXJIOW M3 HUX paBHA
0,8. HaiiTi BEepOSTHOCTh HOPMAJILHOW pa0OThI aBTOOA3BI B ONFKAWIINKA J€Hb, €CITH JJIST 3TOTO
HE00X0IMMO UMETh Ha JIMHUH HE MEHEee § aBTOMAIIHH.

Tema: CinyqaiiHble BeJTUYMHbBI

Bapmuant 1

1.TlocTpouTh 3aK0H pacrpeneiaeHus A A.c.B. X — BO3MOXKHas OlleHKa oOyvaromuiicsia
Ha 2Kk3aMeHe (YCIOBHO CUMTATh BEPOSTHOCTH MOJIYYCHUs KaKJIOW OLIEHKH OJIMHAKOBOI) U HAWTH
MaTeMaTHYeCKOe 0’KMJIaHuE ITOM ¢.B. ByneM cuutaTh, 4TO Ha 3K3aMEHE MOYKHO MOJIY4YUTh OJHY
M3 OIIEHOK 2,3.,4,5.

2.Jlano: Marematmyeckoe oxumaHue a=15; cpemHee KBaIpaTHUECKOE OTKIOHEHHE
O = 2 HOPMAJILHO PACTIPEIEICHHOM C. B. X.

TpeGyercs HailTh:

a) BEPOSTHOCTh TOTrO, 4TO C. B. X NPHUMET 3HAYEHHE, NMPHUHAJUICKAIIEE MPOMEKYTKY
(9:19);

0) BEpOATHOCTH TOTO, YTO a0COJIFOTHAsI BEIMYMHA OTKIOHEHUS «X-3)» OKaXKETCS MEHbIIIE
3.

3. H.c.B. X pacnpeneneHa mo TOKa3aTeIbHOMY 3aKOHY, 3aJaHHOMY IUIOTHOCTHIO

pacrpeneneHus BEPOSTHOCTEN f(x)= 0, x<0 Haiitii:  a)  M(X), D(X), a(X); 0)
5e*, x>0
P(4<X <6).
Bapuanr 2

1. HeszaBucumbie ciaydaiiHple BenuuuHbBI X W Y 33JaHbl CBOMMH 3aKOHAMU
pacrpeeneHus BEpOSTHOCTEH:

)

2 8 3 7

Haiitu maTemaTrdeckoe oxxugaHue CirydaiiHOW BemuuuHbl XY .
2. Jlano: maTemaTudeckoe oxuaanue o = 10; cpeaHee KBapaTHIECKOe OTKIOHEHUE G =
4 HOpPMAJILHO PACTIPEICIICHHOM C. B. X.
TpeOyercs HaiiTH:
a) BEPOSITHOCTH TOTO, YTO C. B. X MPUMET 3HAUYCHHE, MPUHAICKAIIEe TPOMEXKYTKY (3; 7);
0) BEpPOSATHOCTH TOTO, YTO a0COTIOTHAS BEJIMYMHA OTKIOHEHHS «X-8» OKaKETCSI MEHBIIE 2

3. H.c.B. X pacnpeneneHna paBHOMEPHO, € TUIOTHOCTh pacIpeCIICHHs BUIA
0, x<0

B a)M(X), D(X), o(X); 6) PR<X <4).
X)= 5 <x<

IIpoueaypa oneHNBaHUS KOHTPOJILHOI padoThI

O6yqa}oumecs[ BBIITOJIHAKOT KOHTPOJIBHBIC pa6OTBI CaMOCTOATCIIbBHO ayAUTOPHO IIOCJIC
HU3YUCHUA OHpCHCHCHHOﬁ TeMBl. B cocraB KOHTpOJ'ILHOfI pa60TBI BXOZAT HE TOJIBKO CTAHAAPTHBIC
3agadyd, HO U KOM6I/IHI/IpOBaHHHe 3alauu WM 3aJaud C IHPAKTHYCCKHUM COACPIKAHUCM.
KOHTpOJ’IbHaH paGOTa COCTaBJICHA II0 BapHUaHTaM. HpI/I OLCHKC YPOBHA BBIIIOJIHCHUSA
KOHTpOJ’IBHOfI paGOTBI, B COOTBCTCTBHH C INIOCTABJICHHBIMHU LCIIAMU W 3aJadaMu OJId JAaHHOTO
BHUJa yqe6H01”4 ACATCIIbBHOCTHU YCTAHOBJICHBI CICAYIOIUC KPUTCPUHN:

— YMCHHUC CaMOCTOATCIIBHO IIPOAHAJIN3UPOBATHL YCJIIOBHC KaXJoi 3amaduu Hu BBI6paTB
HpaBI/IJ'ILHHﬁ MCTO PCIICHU,

— YMCHUC NNPABUJIBHO U JIOTUYHO IMPOBCCTHU PCHICHUC 3a1a4,



— cJIeJIaTh TOYHBIE PacueThl U MOJYyYUTh BEPHBIN OTBET.

[Ipu oneHke onpeaenseTcs MOCIeI0BaTENbHOCT U JIOTUYHOCTh IIPUBEIEHHBIX PacyeTOB
B 33j1a4e, KaueCTBO PEIICHHUS, MOJIy4YEeHHE MPAaBUIBHOTO OTBETA, YHCIO M XapakTep OUHOOK
(Cyl1ecTBEHHbIE I HECYIIECTBEHHBIE).

[lo pe3ynbprataM BBINOJHEHHUS KOHTPOJBHBIX PabOT OOydaromemMycsi BBICTABISIETCS
OLICHKA.

Kpurtepuu onieHKH KOHTPOJIbHOI padoThI

BeIcTaBisiercs oneHka:

— «TIATb», ecinu OOy4arouuiicss MoKa3ajl yYMEHHME CaMOCTOSITEIBHO MpPOaHATIU3UpPOBATh
YCIIOBHE KaXKIOW 3a/laud U BHIOpATh MPABWJIBHBIM METOJ PEIIECHMs; BCE 3aJa4d PELIEeHbl BEPHO
0€e3 JIOTUYECKUX U apu(PMETHUUECKUX OIIHOO0K;

— «UeThIpe», eciu 00yJaroluiics MmoKa3ajl yMEHUE NMPaBUIbHO U JOTUYHO HCIIOJIb30BAThH
(GbopMyJIbl 1 METO/IBI PELIEHMS], HO JIOIYCTUII He OoJiee ABYX OLIMOOK.

— «Tpu», ecau  oOywarouuiics  Moka3zaja  ciaboe  yMEHHE  CaMOCTOSITEJIBHO
MIPOAHAJIM3UPOBATh YCIOBHE KaXJOW 3adauyd M BbIOpaTh MpPaBUIIBHBIA METOJ pEeIleHus,
HETPaBUIIBHO BBIOpAI OJTHY HITH JIBE€ (DOPMYITBI, TOMYCTHII BEIYACITUTEIBHBIC OTHOKH;

— «JIBay, €CIU 00YyJaroIIUIiCs penI IpaBuiibHo MeHee S0% 3amanmuii;

— «OJMHY, eclii 0OyJaloLUICs HE MPUCTYNA K PEIICHUIO 3aJaHU.

3aounasn ¢hopma odyuenusn
IIpumepHBIl KOMIUIEKT 33IaHUI V11 KOHTPOJILHO padoTsl (1 cemecTp)

3apanue Ne 1. Haiitu matpuiry D=3C-AB, rae

1 2 0 -3 3 1 0 2 0 -1
"A=|51 -1| B=|-1 4 -2| C=|-1 2 -2
31 -3 -1 2 -3 3 0 -2

3ananmue 2. J[anpl koopauHaTel BepmuH nupamuasl ABCD. Tpebyercs:

1). 3anucatb BEKTOpsl AB,AC,AD B CHCTEME OPT M HAWTU MOAYJIU STUX BEKTOpoB; 2). Haiitu

yroJl MeXIy BeKTopaMu AB, AC; 3). Haiitu rutomans rpanu ABC; 4). Haiiti 00beM mupamuIbi
ABCD.
2 A(2,-31); B(6;1,-1); C(4;8,-9)D(2; -1, 2).
3aganue Ne 3. Pemnth cucTeMy JIMHEHHBIX ypaBHEHUN Tpems croco0aMu: a) METOJA0M
l"aycca; 6) meTogoM 0O6paTHOM MaTpullbl; B) o ¢popmynam Kpamepa.
7%, —5X%, =31
4x, +11x,=-43,
2%, +3X, +4x, =—20.
3ananue Ne 4. Jlanbr Bepiutbl Tpeyroyibuuka ABC. Haiitu: 1) muny croponst AB; 2)
ypaBHeHus ctopoH AB u BC u ux yriossie koadduiuenTs; 3) yron B B paguanax ¢ TOYHOCTBIO
10 ABYX 3HakoB; 4) ypaBHeHue BbicoThl CD u ee mimHy; 5) ypaBHeHue meauanbsl AE u
KoopauHaThl TOUkH K mepeceuenus 3toit Memuanbl ¢ Bbicotot CD; 6) ypaBHeHue mpsmoii,
npoxosuieit uepes Touky K mapannensHo ctopone AB.
4 A(-5;0) B(7;9) C(5;-5);
3aganue Ne 5. YcTaHOBUTH, Kakue IUHUHM OMPEACNSIOTCS MAHHBIMU YPaBHEHUSMH.
N300pa3uTh 5TH IMHUU Ha YEPTEKE, OXapaKTEPU30BaB KPHUBBIC.
5. 4x?+3y?—8x+12y—-32=0
3ananue Ne 6. Haiitu yka3aHHbIE IpEeIb.



2_Bx— — arctg2x . (2n-3\"
6. a) lim w 6)|imL3n+1 B) |im V1+ 1-x 1) lim 9 H)Ilm( 3
) 2X2 —X—6 o= 3n24n+4 lim x—>0 4x noo\ 2N +5
3amanue Ne 7. Haiitu mnpowusBoAHbIE TEPBOTO MOPSAKA, TMOJNB3YICH (OopMyIamMu
middepeHurpoBanusl.

7. a) y:3x5—%+i‘/§

IIpumepHBIH KOMIUIEKT 3aJaHUi /151 KOHTPOJIbHOI padoThl Ne 2 (2 cemecTp)

3aganue Ne 1. Haiitu yka3aHHbIe HEONPEEIEHHbIE HHTETPAJIbIL:

5[, 7 2
1.a)j2+5;2)( dx 6) [edx B)J.54X+)d j%

3ananue Ne2. BIYHCIUTH MJI0INAAb, OTPAHHYEHHYI0 32JaHHBIMH MapadoaaMu.
1 1
11,y = Exz—x +Ly= _EXZ +3X +6;

3apanme Ne 3. Haiitu: a) wdacTHOe pelIeHWE JUHEWHOTO  OJHOPOJHOTO
I depeHInanbHOr0 ypaBHEHHS BTOPOro TMOpsAKa C TOCTOSHHBIMH Ko3(dduunentamu,

!
YIOBIICTBOPSIONIEE 3aJaHHBIM HAaYalbHBIM YCIOBHSM; X=X,, Y=VY,, Y =Y, ; 0) oOmee

pelleHre JIMHEHHOTO0 HEeOJHOPOJHOTO U depeHIMaTbHOTO0 ypaBHEHUSI BTOPOrO MOpsIKa C
MOCTOSIHHBIMU KO3 unmenramMmu

21)a). y"+3y'+2y=0, y(0)=1 y'(0)=1 0).y" -5y ' =4x+3
3apnanme Ne 4. Haiitn oOmee n 4yacTHoe pemieHue auddepeHInaaIbHOTO YpaBHEHUS,
YJIOBIIETBOPSAIOIIEE HAYATBHBIM YCIOBHAM Y =Y, MpH X = X,

31) y'+3x°y=x%", y(0)=0 36). Y = (2y +1ctgx, y(%j:%

IIpumepHbIil KOMIJIEKT 32JJaHUH JIsI KOHTPOJILHOK padoThl Ne 3 (3 cemecTp)

3apanust Ne 1. B notepen u3 50 6usetoB 8 BHIMTPHIIHBIX. KakoBa BEpOsSTHOCTH TOTO,
YTO CPEIH MATH HayraJ BIOpaHHBIX OMIIETOB /IBa OKAXYTCS BBIUTPBIIIHBIMU ?

Bapanuss Ne 2. Jlnsg curHamusanuud o0 aBapuM YCTAHOBJIEHBI TPH HE3aBHCHMO
paboTaronux ycrpoiictBa. BeposTHOCTH TOTO, 4TO MpU aBapuu cpaboTaeT mepBoe yCTPOUCTBO,
paBHa 0,9, BTopoe — 0,95, Tpetbe — 0,85. HaiiTii BEposITHOCTH TOTO, YTO IIPH aBapuu CpabOTaeT:
a) TOJIKO JIBa YCTpOHCTBa 0) XOTS ObI OHO.

3aganus Ne 3. BeIMOJIHUTH NEPBUYHYIO 00paObOTKY pe3ylnbTaToB HAOIIOACHHUSI METOI0M
MaTeMaTH4eCKOl cTaTucTuku. Jjig sToro:

1). CrpynnupoBaTh JaHHble B BapUalMOHHBIE POl W MPEACTaBUTH B BUJC
SMIUPUYECKON PYHKINUU pacTpeaeseHusI.

2). T'padudueckr wu300pa3suTh BapHUAIMOHHBIC PAAbl W AMIUPUYECKYIO (DYHKIIHIO
pacrnpeneneHus.

3). BBIUHCIUTH OCHOBHBIC YHCIOBBIE XapaKTEPUCTHKH BEIOOPOUYHOM COBOKYITHOCTH.

4). TIpeacTaBuTh COJIEPKATEIbHYIO HHTEPIPETAIMIO PE3YIbTATOB HAOIIOICHUH.

JlaH TOpeMOHTHBIN pecypc KopoOku nepenayd tpakropa JT-34 B MoTodacax.
45 136139037262 |73 |255|116|144 |39 | 115|144
99 |84 |301)|273|301|123|177|120| 139|320 | 236 | 241
291 | 325|274 | 153 | 155 | 162 | 333 | 241 | 211 | 217 | 265 | 304
164 | 199 | 175|336 | 231 | 215 | 320 | 274 | 214 | 287 | 178 | 177
321 | 225|217 | 241 | 257 | 333 | 277 | 183 | 221 | 163 | 244 | 217




221 | 288 | 318 | 266 | 191 | 232 | 174 | 245 | 241 | 219 | 211 | 291
293 | 157 | 235 | 158 | 250 | 233 | 220 | 215 | 267 | 321 | 273 | 161
167 | 249 | 223 | 221 | 211 | 277 | 341 | 435 | 299 | 317 | 211 | 263
184 | 218 | 335 | 421

3apanus Ne 4. Jlana Ttabnuua pacnpenenenuss 100 nepeBomepepadaThIBArOIIUX
MPEANPUATHI IO IPOU3BOJICTBEHHBIM CpesicTBaM X (ThIC. JIEH. €]1.) ¥ 10 CyTOYHOU BbIpaboTKe Y (T).
N3BectHO, uTo MeXy X 11 Y CyIIeCTBYET JIMHEHHAS KOPPEISIIMOHHAS 3aBUCUMOCTh. Tpedyercs:

1) BbIUUCITUTE BHIOOPOYHBIC CPEIHUE KAXKI0H KOMITOHCHTHI.

2) BoIYucIuTh qUCHePCHU KaXKI0H KOMIIOHEHTBI.

3) OueHuTh TECHOTY CBSI3U, BEIYUCINB KOA(DMUIMEHT TMHEHHON K KOPPEIISIUK.

4) Haiitu ypaBHeHUsI TMHEHHBIX perpeccuil Y mo X u X mo Y.

5) [Mocrpoenue nuumii perpeccrn X o Y u Y o X

y
X 2,2136|51(64(78]92]10,6]|12
200 5| 3| 4
360 7| 8
520 9| 10| 14
680 8| 7| 6
840 2| 3 2
1000 6| 6
IIpoueaypa oueHUBaHUS KOHTPOJIbLHOMH PadoThI
KontponpHass pabora - BUJI NHUCBMEHHOW pabOTHI, HANpPaBJICHHBIH Ha OCBOCHUE

KOMIIETEHITNH, TPOITMCAHHBIX B paboyeil mporpamme TuciuiInael Matematuka. O0ydaroniuecs
BBITIOJIHSAIOT KOHTPOJBHYIO pabOTy B COOTBETCTBHMM C Y4Y€OHBIM IIJJaHOM B CPOKH,
ycranoBieHHbie /0.
[Ipu onleHUBaHUU KOHTPOJILHOM pabOThI 0OpaIaeTcss BHUMaHUE Ha CIIeIYIOINe MOMEHTHI:

3. coaepxaHue pabOThI;

4. o6beM u ohopmiieHHE pabOTHI;

5. MOJHOTA U MPAaBUIHHOCTh PELICHUs 3aJaHH.

Ecou pa60Ta BBIIIOJIHCHA C HApYIICHHUEM BCEX BBIHICIICPCUUCICHHBIX YCJIOBI/Iﬁ Wi HE
IIOJIHOCTBIO, TO OHA BO3BPAIIACTCA 06y‘IaIOIJ_[eMYC$I JJIA ,I[Opa6OTKI/I. I/ICHpaBHeHHaﬂ pa60Ta
MMpEAOCTABIIAIOTCS HA IIPOBEPKY BMECTC C HE 3a4TEHHOM pa6OTOﬁ.

Kputepun oueHKH KOHTPOJIbHOI padoThI

3a paboTy BBICTABISAECTCS OLIEHKA «3aYTEHO» WIIN «HE 3aUTEHO.
O1eHKa «3aumeHnoy BBICTABISIETCA B Cllydyae, ecllu:

1. pabGoTa BBINIOJIHEHA T10 TJIaHY,

2. B KaX/IOM 3aJIlaHMM [IPUBEJICHO MPABUIIBHOE Pa3BEPHYTOE pEIlIEHHE,

3. 00beM u oopmiieHHE pabOTHl OTBEYAIOT TPEOOBAHUSM,

4. paGoTa BBINIOJIHEHA aKKYPATHO, B 33/IaHHOM JIOTHKE, 6€3 BBIYMCIUTENIBHBIX OIIHOO0K,

5. o0yJaromuiicst MOKET OTBETHTh Ha IpeJI0KEHHbIE BOIIPOCHI IO JaHHOH padoTe.
[Tpy HEBBIMOTHEHUN IEPEUHCICHHBIX TPEOOBAHUH BBICTABISAETCS OLICHKA «HE 3aYMeHO».



