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[Tpu paszpaborke paboueii mporpaMMbl yueOHOH TUCHUILIMHBI B OCHOBY HOJOXKEHBI:

1) ®I'OC BO mno HampaBieHuio moarotoBku 35.03.06 Arpowmkenepus (ypoBeHb OakaiaBpHata),
yTBEpKACHHBIH MuHICcTepcTBOM 00pa3oBanus u Hayku P® «23» aBrycra 2017 . IIpuka3 Ne 813.

2) VY4eOHBI TUIAH OCHOBHOW 00pa30BaTEeNbHOW MPOrpaMMbl DIEKTPOOOOPYHAOBaHHUE U
3IEKTPOTEXHOJOTUH NPEANPUATANA U MPOU3BOJACTB 0100peH YueHnsiM coBetom ®I'BOY BO T'AY
Ceepnoro 3aypainbs oT «31» mas 2024 r. IIporokon Ne 14

Pabouass mporpamma y4eOHOW JMCIUIUIMHBI OnOOpeHa Ha 3acelaHuM Kadeapbl MaTeMaTUKd H
nHpopmatiku oT «31» mas 2024 r. IIporokon Ne 10

W.o. 3aBenyroniero kagenpoit "-‘}E-f ) H.H. ManbuykoBa

Pabouas nporpamMma yueOHOM TUCIMILIMHBI 0JJ00pEHA METOANYECKON KOMHCCHEH HHCTUTYTA
ot «31» mas 2024 r. Iporokon Ne 8

IIpencenarens METOAUYECKON KOMUCCUHA HHCTUTYTA //% C.M. Karoruna
Pa3padoTyuku:

MasbuykoBa H.H., noreHT kadenpbl MaTeMaTHKA U HH)OPMATUKH, K.II.H.
Kymnukora C.B., crapmmii mpemnogaBatens Kadeapbl MaTeMaTUKA U WH)OPMATHKA

H.H. YcTtuHoB

JIupeKkTOop MHCTUTYTA: et



1. IlepeyeHb MJIAHMPYEMBbIX Pe3y/JIbTATOB 00y4eHHs M0 TUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3y/JIbTATAMM OCBOCHHUSsI 00pa3oBaTe/bHOM

NporpaMmMbl
Koow pe3yabTaThl MHIMKaTOpP IOCTHXKECHHUS IlepeyeHb MIIAHUPYEMBIX pPe3yJabTATOB
Komnemen OCBOCHHS KOMIIETCHIIHH 00y4eHUs M0 JMCHUILINHE
uuu
OIIK-1 | Coocoben I/II[-]_ onxl 3HaTb: OCHOBHBIE 3aKOHBI, TOHATUS U METOBI

periaTh TUTIOBBIE
3aJja4n
npodeccruoHaIbH
OM ICATCILHOCTH
Ha OCHOBE
3HAHUI
OCHOBHEBIX
3aKOHOB
MaTeMaTUIECKHUX
H €CTECTBEHHBIX
HayK ¢
MIPUMEHECHHUEM
MH(OPMAIIMOHHO
KOMMYHUKAITHOH
HBIX TEXHOJIOTHH

Hcnons3yer 3HaHus
OCHOBHBIX 3aKOHOB
MaTEMaTUKU JJI1 PCHICHUA
THUIIOBbLIX 3a7a4 B

o0actu mpodheCCUOHAIBHO
U JIeITEeILHOCTH.

JIMHEHHOW anreOphl, MaTEMaTHIECKOTro
aHaJIM3a; OCHOBBI aHAIMTHYECKON TeOMETPHUH;
TIOHSTHE W OCHOBHBIE CBOMCTBA KOMILJIEKCHBIX
YICell; OCHOBBI TEOPHU OOBIKHOBEHHBIX

i depeHnnanbHbIX ypaBHEHUH, TUCKPETHON
MaTEeMaTUKH, BEIYUCIUTEIBHBIX METO/IOB,
TEOPUH BEPOSITHOCTEH ¥ MaTEMaTHYeCKOM
CTaTHCTHKH.

YMeThb: UCIoNb30BaTh MaTEMaTHUECKUN
anmapar Juisl peleHus TUIOBBIX 3a71a4
AHAJIMTUYECKOH T€OMETPHH, MaTEMaTHYECKOTO
aHaJIM3a v JJMHEWHOH! anreOpbl K pelIeHHIo
npodeCcCHOHANBHBIX 3a]1ay;

- pemath OOBIKHOBEHHBIE TU(epeHIInaIbHbIC
YpaBHCHMS, BOSHUKAIOIIUX IIPU OIMMCaHUN
MPOLIECCOB B MHIKEHEPHO-TEXHIYECKHUX
JUCHUIIINHAX

- HCITIOJIb30BaTh CBOMCTBA KOMIUIEKCHBIX YHCEI
B IIPUKIIAJHBIX IUCLUIUINHAX;

- IPUMECHATb OCHOBBI BEPOATHOCTHBIX
pacrnpeneneHnii K peeHto IPUKIaIHbIX
3a1ay;

- coOupats 1 00padaTHIBaTh CTATHCTHYECKYIO
MH(POPMALUIO IJIsL OLICHKH [TapaMeTpoB
pacnpeneneHus;

-YCTaHaBIMBATh KOPPEIALMOHHYIO
3aBUCHMOCTD MEXIy (paKTOPHBIM IIPU3HAKOM H
PE3yAbTATUBHBIM, COCTABIATH YPABHEHUS
3aBHCHMOCTb

Biagers: MeTonaMy OCTPOCHUS
MaTeMaTHIECKUX MOJENEH ¢ HCIIOIb30BaHIEM
anmapara MaTeMaTHYeCKOro aHaJN3a, TEOPUH
OOBIKHOBEHHBIX i depeHnnanbHbIX
ypaBHEHHUH, HEOOXOUMBIX JUIS PeIIeHHS
THITOBBIX PO(EeCCHOHATBHBIX 3a/1a4.

- HaBBIKaMH aHaJIn3a 1 00pabOTKH JaHHBIX,
HEOOXOANUMBIX ULl PELICHUS THIIOBBIX
npodecCrOoHaIbHBIX 3a1a4

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl

JlanHasi MUCHUIUIMHA OTHOCHUTCS K bioxy [ o0si3aTenbHONW 4YacTH 00pa3oBaTelbHOM
MPOrPaMMBI.

I[J'Iﬂ HU3YUCHHUA OUCHUIIINHBL

HE0OXOIUMBI

3HaHHsA B 00JacTM MaTeMaTHUKU B

COOTBETCTBUU C (hefepalibHbIM TOCYAapPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHETO
(momHOTO) 00IIIeT0 00pa30BaHUSI.

MaremaTrka SBISCTCS TNPEANICCTBYIONMICH MUCIUIUIMHOW JUIs JAMCHUIUIMH: Dusuka,
I'unpaBnvika, Teopernyeckas MexaHWKa, MeETpOJIOTHs, CTaHIAPTH3AIMSI W CEPTH(PHKAIINS,
Teopernyecknue OCHOBBI AJIEKTPOTEXHUKHU.




Hucnummmna n3ydaercs Ha 1 u 2 kypcax B 1, 2, 3 ceMecTpax mo o4HOU Gopme o0ydeHws, Ha
1 u 2 kypcax B 1, 2, 3 cemecTpax 1o 3a04HOi hopme.

3. O0beM JUCHUILVIMHBI U BU/bI y4eOHOH padoThl

OO0mmast TpyI0eMKOCTh UCIUTUIHHBI cocTaBisieT 396 yacos, 11 3a4eTHBIX eAMHMIL

Bun yae6HOMI paboThI

Ounas popma 3aounas popma

Bcero CEMECTPBI Bcero CEMECTPBI

4acoB 1 2 3 yacoB | 1 2 3

AyauTopHBbIE 3aHATHS (BCEro)

192 64 64 64 52 18 18 16

B ToMm uucie:

Jlex1imoHHOTO THUIA

96 32 32 32 26 8 10 8

CeMHHaApCKOTO THUTIA

96 32 32 32 26 10 8 8

CamocrosiTesibHas padoTa
(Bcero)

168 62 44 62 308 | 108 | 90

B ToMm uucie:

[IpopaboTka Mmarepuana 84 31 22 31
JIEKIMH, TTOTOTOBKA K 231 81 68 82
3aHITHIIM
CamocrosiTeThHOE H3YIeHHUE 24 8 8 8
TeM
Pacuetno-rpaduueckas padora 60 23 14 23 - - -
KonTtponbabIe paboThI - - - - 77 27 22 28
Bun npomexyrouHoit 3K3. 3a4eT | 9K3. 9K3. | 3a4eT | 9K3.
aTTeCTaIuu (3a4eT, YK3aMEH)
9K3aMeH 36 18 - 18 36 18 - 18
OO6mast TpyI0€MKOCTh:  4acoB
3a4ETHBIX €OUHHUILL 396 144 108 144 396 | 144 | 108 144
11 4 3 4 11 4 3 4

4. Conep:kanue QM CHUNINHbBI

4.1 Coneprxkanme pas3aejoB IUCHUNINHbBI

Ne HanmenoBanue pasaena Conepxanue pasnena
/1 JUCLUILINHEI
1 2 3
1. Jluneiinas anre0Opa Martpuusl. JleiictBus Haa maTtpuuamu. OOpaTHas marpuiia.
Omnpenenureny BTOPOro M TPETHETO MOPsAKA, UX CBOMCTBA.
Onpenenureny BeICHIMX NOpAAKOB. Pemenune cucrem
JUHENHBIX ypaBHeHul MetoaoM Kpamepa u I'aycca
2. Ananutnyeckas [IpsmMoyronpHass ¥ MOJIAPHAss  CUCTEMa  KOOpAMHAT.
reOMETPHUS Pasnuunble ypaBHEHUS MPSAMON Ha INIOCKOCTH. YTOJI MEXKIY
npsMbIMU. PaccrosiHue or Touku 1o mnpsmoil.  Kpussle
BTOPOTO  TOPSAJKA: OKPYXHOCTb, DJUIMIIC, TumepOoa,
napa6ona. Bekropsl. JlelicTBus HaJ BekTopamu. Paznoxenue
BekTopa no Gasucy. Hampasistome kocunycsl. CkaispHoe,
BEKTOPHOE M CMEIIAHHOE IIPOU3BEJIECHUS BEKTOPOB U UX




CBOIICTBa

KomriuiekcHble uncia

[ToHsiTE KOMIUIEKCHOTO 4KcIia. JIEMCTBUS ¢ KOMIUJIEKCHBIMU
gyrcnamu. M3o00pakeHrne KOMIUIEKCHBIX YHCE Ha TUIOCKOCTH.
Monyns W apryMeHT KOMILIEKCHoro uucna. AJiredpanyeckas,
TPUTOHOMETPUYECKAs u MOoKa3aTesbHas (bopMeI
KoMIuiekcHoro uymcia. ®dopmyna Oinepa. BosBenenue B
CTEIIEHb W W3BJICYCHUE KOPHA M3 KOMIUIEKCHBIX YHCEIN.
Pemienne  kBanpaTHBIX YpaBHEHHMH €  KOMIUIEKCHBIMU
KOPHSIMHU.

Bsenenue B
MaTEMATUYECKUN aHAINU3

[lonstne  ¢ynkuumm  omgHoW  mepemeHHol.  OOmacthb
omnpeseneHus, 006JacTh 3HaUEHUM, CBOIcTBa ()YHKIMH U €€
rpaduk. [Ipenen ¢pynkunnu. OCHOBHBIE TEOPEMBI O Mpeeax.
beckoHeyHO Manble M OECKOHEYHO OO0JbIIME BEIUYHMHBI U
CBsI3b MEXKIY HUMMU. PackpeiTne MIPOCTEUIINX
HeomnpezeneHHocTel. [loHsTHE HeNpepbIBHOCTH (YHKIINU.
Krnaccudukanus Touek pazpbiBa QyHKINH

Huddepennnansruoe

ucYHCIeHNEe PYHKINUN

OJHOM U HECKOJILKUX
TIePEMEHHBIX

[IpousBonHass  (QyHKIMM  OJHOM  TMEepeMEeHHOM,  eé
F€OMETPUYECKMI W  MexaHudeckud cmbica. IIpaBuna
g depeHInpoBaHus " Tabnuua MIPOU3BOJHBIX.

HuddepeHurpoBane CIOKHOWM M  HESBHOM  (PYHKIHH.
Jlorapudmuaeckoe auddepenupopanue.  [IpousBoHbIE
BeIcIUX TopsikoB. {uddepenuman ¢pynkmuu. [Ipumenenue
muddepennrana Kk mpuOMMKEHHBIM BbIYHCICHUAM. [loHsITHE
(GYHKIIUM HECKOJBKUX MEPEMEHHBIX. YacTHBIC TPOHM3BOHBIE
W nonHbli  guddepeHnuan  QyHKIMH ~ HECKOJIBKUX
nepeMeHHbIX. [IprMeHeHne Npou3BOJHOM K HCCIIEIOBAHUIO
byHKIIMKA OAHOW W JBYX TIepeMeHHBbIX. [Ipow3BomHas mo
HANpaBJICHUIO W TPaJueHT  QYHKIUM  HECKOJBKUX
NIEPEMCHHBIX.

HuTterpanbHoe
HCYHCIICHUE

[Tonsatne mnepBooOpa3HON (YHKIUH. Heonpenenenupii
MHTETpall U ero cBoicTBa. Talnuila OCHOBHBIX MHTEIrPasoB.
OCHOBHBIE METO/bl MHTEIPUPOBAHUSA: HEMOCPEACTBEHHOE,
MOJCTAHOBKOM u MHTErpUPOBAHUE 1o qacTsM.
WNuTterpupoBanue paruoHanbHbIX ApoOeil. OmnpeneneHHbIN
uHTerpan u ero cpoiictBa. Dopmyna Herotona-JleiiOHuma.
HecobcTBennbie unterpansl 1-ro u 2-ro pona. Ilpunoxenus
OIIPENIETICHHOTO UHTErpa’a.

OOBIKHOBEHHbBIE
middepeHnanbHble
ypaBHEHHUS

[onstue nudepenmansHoro ypapaenus. OO1iee 1 yacTHOe
pemenus. 3agaya Komm. uddepennuansasle ypaBHeHus 1-
ro  TOpsAaKa: C  pasAciIOIIMMHUCA  [EPEMEHHBIMH,
OJHOPOJHBIE M JIMHENHbIE. YpaBHeHue bepnymm. Y,
JOIyCKAaoUIMe NOHWKeHUe mnopsaka. Jluneitnsie Y 2-ro
HopsiaKka ¢ HOCTOSHHBIMU KO3 (UIIEHTaMHU.

I[I/ICKpCTHaH MaT€MaTHUKa

MHoxecTBa W omnepaudud Haja HumH. KomOuHaTopuka.
BunapHble oTHOIIEHUST HA MHOXecTBe. HeopreHTHpoBaHHbIe
rpa¢sl. CriocoObl 3a1aHust rpadoB.




9. OcHoBbI Annpoxkcumanus. MeTo1 HAMMEHbIIUX KBaIpaTOB
BBIYUCIIUTEIBHBIX
METOJI0B

10 OcHOBBI TEOpUH OCHOBHBIE TTOHATHSI TEOPUH BEPOSITHOCTEH M KJIACCH(PHUKALINS
BEPOSATHOCTEN coObITHil. Paznuunble onpeneneHus BeposiTHOCTU. OCHOBHBIE
TEOpeMbl T€Opur BeposTHOCTEN. [IOBTOpHBIE HE3aBHCUMBIE
ucnblTaHus, cxema bepHyman. CiyyaliHble BEIMYUHBL:
OIIpe/IeTICHUE, BUIbl U YUCIIOBBIE XapaKTepUCTUKN. DyHKIUA
pacupeneneHns U INIOTHOCTh PaclpeleeHusl BEPOSITHOCTEM.

3aKOHbI pacipeieeHNs BEPOSITHOCTEN CIyJailHbIX BEJIMYMH.
11 MaremaTuueckas 3aayl MaTEeMAaTUYeCKOW CTaTHCTHKU. | eHepambHas ¥ BBIOOpOYHAS
CTATHUCTHKA coBOKynHOCTH. I[lomuron u rucrorpamma. BBIOOPOUHBIN METOI.

CraTucTuueckoe pacrpesieieHle CiaydailHoro IpHU3HaKa.
Omnupuueckass (QyHkuus pacnpenenenus. CraTUCTHUYECKUE
OIICHKM MapaMeTpoB pacnpezeneHus. TouyeuHble OLEHKU U
UHTEpBalibHble  oleHKU.  CraTucThueckas  INpoBepKa
CTaTHUCTUYECKUX THUIIOTE3. DJIEMEHThl TEOPUH KOPPEISILIHH.
Jluneiinas koppensanus. YpaBHeHue perpeccuu. OOpaboTka
SKCMEPUMEHTAJbHBIX JaHHBIX METOJaMH MaTeMaTH4YecKOU
CTaTHCTHKH.

4.2 Pa3nennl JUCHMILIMHBI U BUABI 3aHATHH

Ounasi popma 00yueHnust

Ne HaunmeHnoBanue pazzaena TUCIUTIIIUHBI JIek. CeMuH. CP Bcero
n/m TUIA TUIA 94acoB
1 3 4 5 6
1 cemecTp
1 | JluneitHas anreOpa 4 6 7 17
2 | AHanuTHYecKas TeOMETPHsI 4 4 18 26
3 | KommiekcHbie yncia 2 4 6 12
4 | BBeneHnue B MaTeMaTUYECKUNA aHAJIN3 8 6 13 27
5 | dudbdepennuanbHOe UCYUCICHHUE 14 12 18 44

(GYHKIMU OJTHOW M HECKOJIbKUX
MIEpEMEHHBIX.
DK3aMeH - - - 18
Hroro: 32 32 62 144
2 ceMmecTp
6 | MHTerpasbHOE HCUNCIICHUE 16 16 20 52
7 | OObikHOBeHHBIE M depeHnaIbHbIe 10 10 15 35
ypaBHEHUS
8 | luckpeTHas MaTeMaTHKa 6 6 9 21
Hroro: 32 32 44 108
3 cemecTp
9 | OCHOBBI BBIUUCIHUTEILHBIX METOIOB 4 4 6 14
10 | OcHOBBI TEOpPHUU BEPOSITHOCTEHN 12 12 15 39
11 | MaremaTu4eckasi CTaTUCTHKA 16 16 41 73
DK3aMeH - - - 18
Hroro: 32 32 62 144
Bcero: 96 96 168 396




3aounas ¢popma oOyuenust

Ne HanmenoBanue pasaena JUCHUIINHBI Jlexu. | CemuH. CP Bcero
/1 THTIA THTIA 4acoB
1 2 3 4 5 6
1 cemecTp
1 | Jluneiinas anreOpa 2 2 20 24
2 | AnamuTHUYECKasi T€OMETPHUS - - 24 24
3 | KomrutekcHble uncia 2 - 18 20
4 | BBeneHnue B MaTEMAaTUYECKUN aHAIN3 2 4 22 28
5 | AuddepenunanbHoe nCUUCICHNE 2 4 24 30
(GYHKIMY OJTHOW U HECKOJIBKHX
TIePEMCHHBIX.
DK3ameH - - - 18
Hroro: 8 10 108 144
2 cemecTp
6 | UaTerpanpHOE HCUNCIICHHE 6 4 38 48
7 | OObikHOBeHHBIE MU depeHnaIbHbIe 4 4 32 40
YpaBHECHHUS
8 | JluckpeTHas MaTeMaTuKa - - 20 20
Hroro: 10 8 90 108
3 cemecTtp
9 | OCHOBBI BEIUYUCIIUTEILHBIX METOIOB - - 32 32
10 | OcHOBBI TEOPUH BEPOSITHOCTEH 4 4 38 46
11 | Maremaruueckasi CTaTHCTHKA 4 4 40 48
DK3aMeH - - - 18
HTroro: 8 8 110 144
Bcero: 26 26 308 396
4.3 3aHsATHS CEMUHAPCKOI0 TUIA
No TpynoemkocThb
No | pasnmena Tewma (dac.)
/T | JUCITUTLIT ovHast 3a04Hast
WHBI
1 2 3 4 5
1. 1 Martpuiisl 1 ux cBoMcTBa. JIeHCTBUS HAl MAaTPHUIIAMHU. 2 -
2. 1 Onpenenurenu 2-ro ¥ 3-ro NOPSAKOB, KX CBOMCTBA U 2 1
Bbruncienue. O6parnas matpuna. OnpeaenuTenu n-ro
HOPSJIKA.
3. 1 Pemienne cuctem JMHEHHBIX YpaBHEHUM METOJaMU 2 1
Kpamepa u I'aycca.
4. 2 Kpubie BTOpOro mopsiaka: OKpPYKHOCTb,  DJUIHIIC, 2 -
runepoouia, napadosua
S. 2 Bekropel. Paznoxenue Bekropa no 6azucy. Koopannatsl 2 -
BekTopa. HampaBnsitorue KocwHyChl. BekTopHoe U
CMEIIAaHHOE TPOU3BEACHHUS BEKTOPOB W HX CBOWCTBA.
Boruncnenune mnomanei ¥ 00bEMOB TE€OMETPHUECKHUX
duryp
6. 3 JleiicTBUsL ¢ KOMIUIEKCHBIMU uuciamu. V3o0OpaxkeHue 2 -




KOMIUIEKCHBIX YHCEJl Ha IIOCKOCTH. AjreOpandeckas,
TpI/IFOHOMeTpI/I‘-IeCKaSI )41 IIOKa3arTcJIbHas q)OprI
KOMILIEKCHOI'O YHCIIA.

1. 3 Bo3BeneHne B cTeneHb M U3BJIEUEHUE KOpPHSA U3 2
KOMIUIEKCHBIX uHcell. Penienne KBaapaTHBIX ypaBHEHHN C
KOMIUIEKCHBIMU KOPHSIMH.
8. 4 0,® 2 2
PackpeiTe HeonpeIeIeHHOCTEN BUJla: 0
9. 4 JIBa 3aMevaTenbHbIX Ipeea. 2 2
10. 4 HccnenoBanue GpyHKIMM Ha HEMIPEPHIBHOCTh. TOUKM 2 -
paspsiBa QyHKIUN
11. 5 [Tonsatue mnpousBOAHONW (YHKIUU OJHOW TEPEMEHHOM. 2 2
OcHoBHble mnpaBuna JauddepeHurpoBaHus, TabaUIA
npou3BoJHbIX. ['eoMerpuueckuil M (U3NYECKUN CMBICI
npou3BoiHON. lnddepenurpoBanne cioxHONU QyHKIUN
12. ) [IpousBonHbie BbICIIUX MOpsakoB. uddepenuupopanue 2 1
HEsSBHOM (byHKIMH. Jlorapudpmuueckoe
muddepenniupoBanne. uddepennman pynxmn.
13. 5 [IpuMeHnenne TPOU3BOAHOM K MCCIENOBAHUIO (DYHKIIHMH 2 1
OJTHO IEPEMEHHO.
14. 5 YacTHpie mpoW3BOAHBIE © TMONHBIA  auddepennman 2 -
(YHKIIMU HECKOJIBKHX TIEPEMEHHBIX.
15. 5 [IpuMeHeHre TPOU3BOAHOW K MCCIENOBAHUIO (DYHKITHI 2 -
JIBYX TEPEMEHHBIX. OJKCTpeMyMbl (DYHKIHMH  JBYX
nepeMeHHbIX. HeoOxoaumoe U IOCTaTOYHOE YCIOBUS
JKCTpEMyMa.
14, 5 [IpousBomHass MO HANpPABJICHWIO W TPAAMCHT (DYHKIIHMH 2 -
HECKOJIbKUX NMEPEMEHHBIX
Hroro B 1 cemecTpe: 32 10
15. 6 OCHOBHBIE METOJIbI HHTETPUPOBAHMS: HEMOCPEICTBEHHOE, 6 2
3aMeHa MePeMEHHON M MHTEIPUPOBAHUE MO YACTSM.
16. 6 HHTerpupoBanue paniioHaIbHBIX APOOCH. 4 -
17. 6 OnpeneneHHBI  MHTETpPaj, €ro CBOWCTBA M METOJbI 2 1
BBIYHCIICHHUSL.
18. 6 HecoOcTBeHHBIC MHTETPAJTBI, CITOCOOBI UX BHIYUCIICHHS 2 -
19. 6 [TpunoxeHus onpeaeICeHHOr0 HHTErpaa. 2 1
20. 7 Huddepenunanbable  ypaBHEHHS TEPBOTO  MOPSIKA. 2 2
Ob6mee u yactHoe pemieHus. Y1 ¢ pasaensroomuMmucs
nepeMeHHbIMH. OHopoanbie Y1, MeTon pemeHus.
21. 7 JIuneiinbie J1Y1. YpaBHenue bepuyiiu. 2 1
22. 7 Huddepenunanbuple YpaBHEHUS, JIOITyCKaIoIIKe 2
HOHMKEHHUE TOPSIJIKA.
23. 7 JIuneiinsle OJIHOPOJIHBIE " HEOJTHOPOJIHBIE 4 1
middepeHnanbEble  ypaBHEHMs ~— 2-To  MOpsiAKa €
NOCTOSIHHBIMU K03 durimenramu.
24, 8 MHoxecTBa u onepaiuu Hajg HuMH. KomOuHaropuka. 2 -
25. 8 bruHapHbIe OTHOLIEHNSI HA MHOKECTBE. 2 -
26. 8 HeopuentupoBannsle rpadol. Crioco6s! 3a1anus rpados. 2 -
Hroro Bo 2 cemecTpe: 32 8




217. 9 Annpoxcumanusi. MeTo1 HaMMEHbIINX KBAJAPATOB. 4 -
28. 10 Kraccudeckoe onpesenieHue BEpOsSTHOCTH. 2 1
29. 10 OCHOBHBIE TEOPEMBI TEOPHH BEPOSITHOCTEH. 2 1
30. 10 [loBrOopHBIE  He3aBUCHMBIE  HchbITaHus.  Dopmyna 2 -
bepnymm. Teopems! Jlantaca. @opmyia Ilyaccona
31. 10 HuckperHas ciydyaiiHas  BenuuuHa. EE  ymcioBbie 4 1
XapaKTePUCTUKH. 3aKOHBI PACHpPEICICHHUS ITUCKPETHOU
CIy4aliHOM BEJIMYHUHbI
32. 10 HopmanpHelii  3aKkOoH  pacnpeneneHusi  BeposSTHOCTEH 2 1
HEMPEPBIBHOM CIIy4ailHOW BEJIMYHMHBI
33. 11 Bribopounsiit  meton. CTaTUCTHYECKOE paclpeerecHue 4 1
CIydallHOTO  MpHU3HaKa.  OMIMpUYecKas  (QYHKIUS
pacnpenenenus. [loauron u rucrorpamMmma
34. 11 UncioBble XapaKTEPUCTUKH CIYyJaliHOTO MPHU3HAKA. 2 1
35. 11 CraTucTueckue OILIEHKH IapaMeTpoB paclpeeseHusl. 2 2
Meron MoMmeHTOB. Toueunsle oneHku. IHTEpBaNBHBIE
OIICHKH.
36. 11 Cratuctuueckas IpOBEpKa CTAaTHCTUYECKUX THIIOTE3. 2 -
CpaBHEHHE JBYX AWCIEPCHI HOPMAIBHBIX TE€HEpaTbHBIX
COBOKYITHOCTEH.
37. 11 Teopuss  KOppelsIIMOHHOTO  aHanu3a  (ompesaeseHHe 2 -
TECHOTBI ~ CBSI3M  MeXAy npusHakamu). JluneliHas
KOppensanus. YpaBHEHUE JMHEWHON PErpeCcCCu.
38. 11 O0paboTka SKCIEPUMEHTAIBHBIX JaHHBIX METOJAMH 4 -
MaTeMaTU4ECKON CTaTUCTUKU
Hroro B 3 cemecTpe: 32 8
Bcero: 96 26

4.4. [IpumepHasi TeMAaTHKA KYPCOBBIX POEKTOB (PadoT) - ne npedycmomperno OIIOII.

5. Opra"u3anusi CaMoCTOSITeIbHOIH PadoThI 00Y4AIOIIUXCS 10 JUCIHUTINHE
5.1 Tunbl caMOCTOATEIbHOM PA0OTHI U €é KOHTPOJIb

Tun camocrosiTeJIbHOUH PadOTHI ®dopma o0ydeHust Tekymuii KOHTPOJIb
o4Has 3a04Hast

[IpopaboTka MaTepuaa JICKIUH, 84 TECTUPOBAHUE

IOJITOTOBKA K 3aHATUSIM 231

CaMocToATenbHOE U3YUEHUE TEM 24 cobecenoBaHue

WIH
TECTUPOBAHUE

PacueTHo-Tpaduueckue padboThl 60 - 3amuTa

KoHTposbHbIe paboThHI - 77 3amuTa
BCETO YaCOB: 168 308

5.2 YuyeOHO-MeTOAMYeCKHEe MAaTEPHAJIBI IJIs1 CAMOCTOATEIbLHOH PadoThI

1. MaremaTnka: METOIUYECKME PEKOMEHJALMU 10 OpPraHu3alMd M  BBIIOJHEHUIO
CaMOCTOSTENIbHON paboThl 00yUaromuxcs HarnpasieHus: moarotoBku 35.03.06 ArpounskeHepusi/
cocraButenu: H.H. MansuykoBa, C.B. Kynukosa / 'AY Cesepnoro 3aypanbst — Tromens, 2018.

— 15 c. [DnexTpoHHBIN pecypc]




2. Marematuka : mporpaMMa M METOJAWYECKHE YKa3aHUS K BBIIIOJHEHHIO KOHTPOJBHBIX
pabotr mns oOywaromuxcs WMJIO wnampaBnenuss moarotoBku 35.03.06 Arpoumxkenepust /
cocrasurenu: C.B. Kynukosa, H.H. ManbuykoBa; I'AY Cesepnoro 3aypaibs — Tromens, 2018.
— 47 c. [DnexTpoHHBII pecypc]

3. Maremaruueckasi CTaTHCTHUKA: MeETOAMYECKHE PEKOMEHIAIMU [0 OpraHu3aliu |
BBITIOJTHEHUIO CAMOCTOSITETIbHON paboThl 00ydaronmuxcsi 04HOM (popMbl 00yUeHHs] HANIPABICHHS
noarotoBku 35.03.06 Arpoummxenepust / cocraButenu: H.H. ManpuykoBa, C.B. Kynukosa /
I'AY Cesepnoro 3aypanbst — TromeHb, 2016.— 56 c¢. [DnexkrponHbIi pecypc]

5.3 Tembl, BLIHOCHMbIE HA CAMOCTOSAITEJIbHOE H3y4YeHHUe
Ounas ¢popma o0yuenust
Paznen 2. Tema Pasnuunsle ypaBHEHUS IPSIMOi,
2. Pazpen 6. Tema MHTErprpOBaHue TPUTOHOMETPUIECKUX (DYHKIMI: pa3IUYHbIC CIy4an U
METO/1bl HHTEIPUPOBAHHUS.
Paznen 8. Tema: MHoecTBa u onepauuu Haj HUMU. CriocoObl 3ajaHust rpagoB.
4. Pazmen 9. Tema: Anmpokcumanus. MeToJ HaMMEHBIIMX KBaJApaToB. AJTOpPUTM
BBIYHCIICHUS

=

w

3aouHas popma o0yueHusn
1. Pazpmen 2. Tewmsl: basuc npoctpanctBa. Koopaunatel BekTopa, Henunelinsie oneparuu
HaJl BeKTOpamu, Pa3nnunele ypaBHeHus npsaMond, Kpussle BToporo nopsiaka
2. Pazmen 5. Tewmsbi: YacTHple TpoW3BOAHBIE (DYHKIMH HECKOJBKHUX TEPEMEHHBIX,
Juddepenunan GyHKINNA HECKOIbKUX TEPEMEHHBIX.
Paznen 6. Tema HecoOcTBeHHBIC MHTETPAITBI.
Paznen 7. Tema Onnopoansie V1.
Paznen 8. Tema bunapHbple oTHOIIEHHS Ha MHOXecTBe. HeopueHTHpoBaHHBIC Tpadbl.
Crnioco6n1 3aganus rpados.

ok w

6. doHJ OLIEHOYHBIX CPE/ICTB /I MPOBeIeHNs POMEeKYTOYHOM aTTecTalun
o0yyaromuxcs 0 JMCHUIJINHE

6.1 IlepeyeHb KOMIETeHIMA W OLEHOYHbIE CPEACTBA HHAMKATOPA JAOCTHKEHUS
KOMIIEeTeHI M i

Koo HNupaukarop [lepeuenb mIaHUPyEMbIX HanmenoBanue
Komne- JOCTHKEHHS pe3ynbTaToB O0y4YEeHHUs 110 OLIEHOYHOI'O CPEeACTBA
menyuu KOMIIETEHIINHI JUCHUIIIINHE

3HAaTh: OCHOBHBIE 3aKOHBI, IOHITHS Tect
¥ METOJIBI TMHEHHOH anreOpsl, DK3aMeHaIMOHHBII OMITeET

MaTEMaTHYECKOT0 aHAJIN3a; OCHOBBI
AQHAJTMTUYECKON T€OMETPHH; TIOHITHE
Y OCHOBHBIE CBOMCTBA KOMIIJIEKCHBIX
HU- 1 onk1 YKCEeII, OCHOBBLI TCOPHU
OOBIKHOBEHHBIX U (hepeHITHATEHBIX
YpaBHEHUH, TUCKPETHOU
MaTEMaTHKH, BEIYUCITUTEIBHBIX
METOJI0B, TEOPHH BEPOSTHOCTEH 1
MaTeMaTHYECKON CTaTUCTUKH.

I/ICHOHBB}’CT 3HaHUA

OCHOBHBIX 3aKOHOB
MAaTEMATUKH OJIA

OIIK-1

PpeHICHU TUIIOBBIX 3a/a4

B o0actn YMeThb: HCIIONb30BATh
poheCccHoHaIbHOM MaTeMaTU4EeCKUM anmapar JUist
JEeATEIIbHOCTU pelIeHNs TUIIOBEIX 3a/1a4

AHAJINTUYECKON F€OMETpUH,
MaTeMaTU4eCKOro aHaIN3a U
JIMHEHHO! anreOphl K pereHHI0
npodeccHoHaNbHBIX 33713,

- pemath OOBIKHOBEHHBIC




muddepeHnraNbHbIC YpaBHEHNS,
BO3HHKAIOIIHX [P OMHCAHUH
MPOLIECCOB B HHKEHEPHO-
TEXHUYECKUX JTUCHHIUTHHAX;

- UCTIONIb30BATh CBOWCTBA
KOMILJIEKCHBIX YHCEN B TPHKIIATHBIX
JIMCHUTITHHAX;

- MPUMEHSATH OCHOBBI
BEPOSITHOCTHBIX pachpe/ieleHIi K
PELICHUIO MPUKIIAJHBIX 32134,

- cobupath u 00pabaTHIBaTH
CTATUCTUYECKYIO HH(POPMAIIUIO TSI
OLICHKH TT1apaMeTPOB PacIpe/eIeHUs;
-YCTaHABIIMBATH KOPPEIAIHMOHHYIO
3aBUCUMOCTh MKy (paKTOPHBIM
NPH3HAKOM U PEe3YJIbTATUBHBIM,
COCTaBIISITh YPaBHEHHsI 3aBUCHUMOCTh
Baajers: MeTOaMU MOCTPOCHHS
MaTeMaTHYECKHX Mojeneil ¢
UCIIOJIb30BaHKEM armapara
MaTeMaTHYECKOr0 aHaIN3a, TEOPUH
OOBIKHOBEHHBIX (D (hepeHInaIbHbIX
ypaBHEHHH, HEOOXOAUMBIX IS
PCICHNA TUITOBBIX
npodecCHoHaIbHbIX 3a/1a4.

- HaBBIKAMHU aHajgu3a U 00pabOTKH
JTaHHBIX, HEOOXOIMMBIX s
perIeHus THITOBBIX
npoeccrOHANILHBIX 337134

6.2. llIkajanl OLleHNBAHUA

Il kaJjia oueHMBAHNS YCTHOIO IK3aMeHa

Onenka

Onucanue

OTJINYHO

HGMOHCTpI/IpyeT CUCTCMHBIC TCOPETUYCCKHUEC 3HAHUA U OTpa6OTaHHBIe
IMPAKTUYCCKUEC YMCHHSA W HABBIKH. Be3ommbouyno OIpCACIACT U
IMpaBUJIbHO IIPUMCHACT MCTO/bI pEIICHUA THUIIOBBIX u
KOM6I/IHI/IpOBaHHI>IX IMPAKTUYCCKUX 3a7a4.

Xopo1io

JlemoHcTpHpyeT Xopomuii HabOp TEOpEeTHYEeCKUX 3HAHUU U
NPAKTHYECKUX YMEHHMH U HABBIKOB. YMeEET NMPaBWIbHO BBIOpATh U
NPUMEHHUTH COOTBETCTBYIOIME MAaTEMaTHUECKHE METOJIbI K PEHICHUIO
TUTIOBBIX 1 KOMOMHHPOBAHHBIX TMPAKTUYECKUX 3ajay, HO JOIMyCKaeT
HE3HAYUTENbHbIE OIUOKY IPU PELICHUH MPEI0KEHHBIX 3a/1a4.

y,Z[OBJ'ICTBOpI/ITeJ'H)HO

I[eMOHCTpI/IpyeT YaCTUYHBIC TCOPCTUYCCKHUEC 3HAHUA U CTAHAAPTHBIC
IMPAKTHUYCCKUC YMCHUS U HABBIKU. Mosxert BBI6paTL MCTObI PCHICHUA
THIIOBBIX 3aJa4, HO 3aJadu 0oJiee CI0KHOTO YPOBHS BBI3bIBAKOT
3aTPYAHCHUA. HOHYCKaeT OIIHNOKH Ipu pCHICHUN NPCAJTOKCHHBIX
3aaaq.

HeynosnerBopurensHo

JemoncTpupyeT cnabble TeopeTHYecKHWe 3HaHUs, HE OTpabOTaHbI
MPaKTUYECKUE YMEHHUS U HaBbIKW. [Ipu pellieHnH THUIOBBIX 3a]ad
JOITYCKAET rpyOble JTOTUIECKHE U BEIUMCIUTEIbHBIC OITNOKY.

lIxana oneHMBaHUS TECTUPOBAHUS HA IK3aMeHe




% BBITIOJIHEHUS 3a/1aHUS Ouenka
86-100 OTinuHO
71-85 Xopouio
50-70 Y 10BIETBOPUTEIHEHO
Mmenee 50 HeynosnerBoputesnbHo

Il xaJjia oueHMBAHUS YCTHOIO 3a4YeTa

OreHka Onucanue

3aureHo OOyuvaromuiics BiaJeeT NPAKTUYECKUMU M TEOPETUYECKHUMH TpUEMaMH U
METOJaMH 110 TIPOWIEHHBIM pa3jesiaM JUCHUILIMHBL. YMEET CaMOCTOSATEIHEHO
WCTIONIH30BATh AJTOPUTMHUYECKHE MPUEMBI PEIICHUS] CTAaHAAPTHBIX 33Jad pa3/eiioB
JMCUIUIUIAHBL. 3HAeT MPOTpaMMHBIA MaTepHai TUCIHUIUIMHBI, HO MOXKET JIOIyCKaTh
HECYIIIECTBEHHBIE OMUOKH.

He 3auteno | OOydaromuiics HMMeeT 4YacTHYHbIE 3HAaHUS OCHOBHBIX IPHEMOB pELIEHUS U
TEOPETUYECKMX METOJOB, HApyIIaeT JIOTUYECKYI0 IIOCIEIOBATEIbHOCTh B
W3JI0KEHNU MaTepuaia. YacTHYHO OCBOEHO HCHOJIB30BAHUE AITOPUTMHUYECKHX
MpUEMOB pEIlIeHUs CTaHAPTHBIX 3a/1a4, IOMYCKAeT CYLIECTBEHHbIE OIINOKH.

Il kasa oueHMBaHWS TECTUPOBAHMS HA 3aUeTe

%0 BBINOJTHEHNS 3a1aHUA Pe3yabTat
50 - 100 3a4TEHO
Mmenee 50 HE 3aU4TECHO

6.3 TunoBbie KOHTPOJIbHbIE 32IaHUS] WU MHbIE MATEPHAJIbI
YkazaHsl B IPUIIOKEHUH 1.

7. IlepeyeHb OCHOBHOI U JONMOJTHUTEIbHOH Y4e0OHOM JTUTEPATYPbI, HEOOX0AUMOM 1151
OCBOEHMS TUCHHMIIIHHBI

a) OcHOBHas JIuTepaTypa:

1. VYkcycoB C.H., ®erucoB FO.M. Marematuka : yyeOHoe mocobue / C.H. Ykcycos,
KO.M. ®etucos. — 3-e uzn., crep. — Crapsiit Ockon : THT, 2018. — 352 c.

2. CoOounieBa, E. H. Maremaruka: kpaTkuil Kypc Jekuuil : ydeOHoe mocobue / E. H.
CoboneBa. — WMxebck : Yal'AY, 2021 — Yacrs 1 — 2021. — 104 c.— Teker:
AJIEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OUOIMOTEeYHAs cUCTEMa. —
URL.: https://e.lanbook.com/book/296687 . — Pexwum moctyna: st aBTOPHU3. TOJIb30BaTEIICH.

3. Iluporosa, U. H. MaTtemaruka: kypc nekuuii : yaeOHoe noco6ue / 1. H. [Tuporosa, E.
I'. ®ununmoBa. — ExatepunOypr : , 2022. — 106 c. — Tekct : snexTpoHHsIi // Jlanb
ANMEKTPOHHO-OnOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/264200 . — Pexum
JOCTyHa: Ul aBTOPHU3. TOJIb30BaTeNIeH

6) lononHuTeNbHAS IUTEpaATypa:

4. baBpun, VBan MBaHoBuY. Bricmias maTemaTtuka: y4e0. Ajis CTyA. €CTECTBEHHO -
Hay4HbIX crnienuansHoctet / Y. U. baBpuH. - 2-e uzn., - M.: Akanemust; 2001. - 616 c.



https://e.lanbook.com/book/296687
https://e.lanbook.com/book/264200

5. BonmoOyeBa, T. A. Marematuka (KpaTkuid Kypc JIGKUMH M MPAKTHUYECKUE 3aJaHHS) :
yuebHOoe mocobme / T. A. BomobyeBa. — Open : Openl’AY, 2018. — 92 c¢.— Tekcr:
ANIEKTPOHHBIN // Jlanp : ANEKTPOHHO-ONOIMOTEUHAS CUCTeMa. —
URL: https://e.lanbook.com/book/118787 . — Pexum nocTyma: i aBTOPHU3. [10JIb30BaTEIICH.

6. I'openoB B.W. Maremartuka [ D71eKTpOHHBIN pecypc] : COOpHUK 3aa4d U yIpaKHEHHH /
B.W. Topenos, O.JI. Kapenosa, T.H. JlenameBa. — DIeKTpoH. TEKCTOBbIE JaHHbIC. — M. :
Poccuiickas MexxayHapoIHasi akajeMus Typu3ma, YHHUBepcuTeTcKas kaura, 2016. — 112 ¢. —
978-5-98699-189-4. — Pexum mocryma: http://www.iprbookshop.ru/70538.html

7. HanunoB, A. M. Maremaruka: yaeOHoe mocobue / A. M. Jlanunos, . A. 'appkuHa.
— Ilen3a : [leH3eHckHil rocy1apCcTBEHHBI YHUBEPCUTET apXUTEKTYphl U cTpouTenbcTBa, DbC
ACB, 2012. — 204 c. — ISBN 978-5-9282-0797-7. — TekcT : 2JeKTPOHHBIN // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS : [caiir]. — URL.: https://www.iprbookshop.ru/23097.html

8. Hanko ILE. u ap. Beicmas MaTtemaTnka B yIpaKHEHHSIX W 33/1a4ax: yu4eOH. ocoOue.
B 2-x u. Y1.-M.: Bercii mik.,1986r.-340 c.;

9. lanko ILE. u np. Beicmias MatemaTrka B ynpakHEHHUSIX M 337adax: y4eOH. mocobue.
B 2-x u. U2.-M.: Brrci 1ik.,1986r.- 415 c.;

10. lappkuna, . A. Maremaruka. Yacte I. CnpaBouHble MaTepuanbl U TECThI MO
MOJyJIsIM: y4eOHOe mocobue s cTyneHToB-3a09HukoB / . A. T'appkuna, A. M. [lanunos, A.
H. KpyrmoBa. — Ilen3a : IleH3eHCKMI TOCYAapCTBEHHBIM YHUBEPCUTET apXUTEKTYpbl M
ctpoutenberBa, ObC ACB, 2013. — 328 c¢. — ISBN 978-5-9282-0920-9. — Tekcr
ANEKTPOHHBIM // DnexkTpoHHO-OuOmmoreunas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/23098.html

11. Psa6ymko, A. Il. Breicmas maremaruka. Teopuss m 3amaun. B 5 wactax. Y.1.
Jluneiinas u BeKTOpHas anredpa. Ananutudeckas reomerpus. JuddepeHnnanbHoe ncuanucieHme
dbyHKIMA OAHOM TIepeMeHHo : yueOHoe mocoowue / A. I1. Pabymko, T. A. XKyp. — 2-e u3n. —
MuHck : Bemmiimas mikona, 2017. — 304 ¢. — ISBN 978-985-06-2884-8 (4. 1), 978-985-06-
2885-5. — Tekct : anmeKkTpoHHBIH // DnekTpoHHO-0nOmmoTeuHas cuctema IPR BOOKS : [caiir].
— URL: https://www.iprbookshop.ru/90754.html. — Pexum gocTyma: s aBTOPU3HP.
M0JIb30BaTENEH

12. Ps6ymko, A. Il. Beicrmas maremaruka. Teopus m 3amaun. B 5 wactax. Y.2.
Komnnekcueie uncna. HeonpeneneHHbI U onpeneneHHbll MHTErpainbl. @YHKIIMU HECKOIbKUX
nepeMeHHbIX : yueObHoe nmocoowme / A. I1. PaOymko, T. A. Xyp. — MuHnck : Beimiimas mkoa,
2016. — 272 c. — ISBN 978-985-06-2766-7 (u. 2), 978-985-06-2764-3. — Tekcr :
ANEKTPOHHBIA // DnexkrpoHHO-OMOnmMoreunas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/90755.html. — Pesxum gocTyna: uis aBTOPU3UP. MMOJIb30BaTEIIEi

13. Psabymko, A. Il. Beicimas maremaruka. Teopus u 3agauu. B 5 wactax. Y.3.
OO6bikHOBeHHBIE nuddepeHranbubie ypaBHeHus. Psapl. KpatHele uHTerpanmsl @ ydeOHOe
nocobue / A. II. Pabymiko, T. A. XKyp. — Munck : Bemmiimas mkomna, 2017. — 320 ¢. —
ISBN 978-985-06-2798-8 (u. 3), 978-985-06-2764-3. — TeKcCT : 37eKTPOHHBIN // DIEKTPOHHO-
oubnanoreunas cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/90756.html.
— Pexxum goctyna: ans aBTOpU3Mp. TOJIb30BaTENEH

14. PynakoB B.II. IllkonbHas u By30BCKash MaTeMaTtuka B ¢opMmynax u rpadukax —
crnipaBouHoe nocodue. — Tromens: «Bekrop byk», 2005 — 280 c.

8. IlepeueHb pecypcoB HHGOPMALMOHHO-TEJEKOMMYHMKAIIMOHHOI ceTn ""UHTepHeT"

— Exponenta.ru, o6pa3zoBarenbHbIii MaTeMaTH4yeckui cait (http://www.exponenta.ru/);
— Ilpaktukym no Mmatematuueckomy ananu3y (Buneokypce) (https://hghltd.yandex.net/);
—  www.intuit.ru - Buneokypcel «MaremaTuka

— DnekTpoHHO-OuOIMoTeuHas cucreMa «Jlanwby (http://e.lanbook.com/),

— DnexkTpoHHO-OuOMMoTeuHas cucrema «IPR-books» (http://www.iprbookshop.ru/);



https://e.lanbook.com/book/118787
http://www.iprbookshop.ru/70538.html
https://www.iprbookshop.ru/23097.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/

— AJl. Manuta, MI'Y, UntepHer-yueOnuk «Teopusi BEpOsSTHOCTEH M MaTeMaTH4ecKas
CTaTHCTHUKA» JUIs CTY/ICHTOB €CTECTBEHHBIX (pakyabTeToB (WWW.teorver-online.narod.ru);

— Bugneokypesl «Teopust BepoaTHOCTEN U MaTeMaTUuecKasl CTaTUCTHKa», « OCHOBBI TEOpUU
BEpOSATHOCTEH», «OCHOBBI MATEMATHUECKOM CTATUCTHKI» (WWW.Intuit.ru)

9. MeToauveckne yKa3aHus JJs 00yYAKOUIUXCS 110 OCBOEHHIO JUCIHTUNIMHBI

1. ManbuykoBa H.H. UnTerpanpaoe ncuncnenue GyHKIUU OJHOM MEPEMEHHOH : ydeOHOe
nocooue / H.H. ManpuykoBa, C.B. KynukoBa. — Tromenp ; ®I'BOY BO T'AY CesepHoro
3aypainbs, 2018. — 78 c.

2. ManpuykoBa H.H. JluneitHas u BekTOopHas anredpa [DIeKTpoHHBIM pecypc]: ydeOHoe
nocobue / H.H. ManbuykoBa, C.B. Kynukosa ; 'AY CesepHoro 3aypanbst — Tromens, 2013 —
75c.

3. MaremaTHKa: METOIMYECKHE YKa3aHUS K MIPAKTUUYECKUM 3aHSTHSM /ISl OaKaIaBpOB OYHOM
(dhopmbl 0Oyuennst HampaiieHus oarotoBku 35.03.06 «Arpourkenepus»/ cocrapurenu: H.H.
ManbuykoBa, C.B. KymukoBa ; T'AY Cesepnoro 3aypanss — Tromens, 2016. — 49 c.
[DnexkTpoHHBIH pecypc]

10. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOT Uil

1. /[Ins BbINOJHEHUS pacyeTHO-TpapUYecKHMX paboT CTylIEeHTaM pPEKOMEHIyeTcs
ucnoisib3oBath mnporpammy Microsoft Office (anexkrponnsie Tabmuipl Microsoft Excel);

2. OUOC Moodle

11. MarepuaJbHO-TeXHHYECKOEe OOecriedeHue U CIUIINHbI

JIeKIMOHHBIE W TIPAKTUYECKHE 3aHATHUSI TMPOBOAATCS B AYyAUTOPHUAX C KOJIHMYECTBOM
Y4eOHBIX MECT, TOCTATOYHBIM JIJIsl Pa3MeEIIeHUs CTYJACHTOB JAHHOTO HAMPAaBJICHUS MOATOTOBKH,
1 000pYIOBAaHHBIX IOCKOW WJIM MYJIbTUMEIUHHBIM 000PY/I0BaHUEM.

JUis  BBINOJMHEHHS CaMOCTOATEIbHONW pabOThl  CTYAEHTHl MOTYT  IOJIb30BAaThCS
yuTanbHeIME 3anamu Oubamorekun PI'BOY BO T'AY CepepHoro 3aypaibs, B TOM YHCIIC
OCHAIIEHHBIX KOMITBIOTEPAMU C JIOKAIbHON CEThIO U BBIXOJOM B HHTEPHET.

12. Oco0eHHOCTH OCBOEHHSI AUCHUILIMHBI JUISi HHBAJIUA0B U JIMI C OTPAHHYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

OOyuenne O0O0ydarOUMXCS C OrPAHUYEHHBIMH  BO3MOXHOCTSIMM  3/I0pPOBbSl  IpHU
HEOOXO/JMMOCTH OCYIIECTBIISIETCS. Ha OCHOBE aJalTHPOBaHHOM paboueil mnporpamMMmbl ¢
UCIOJb30BAHUEM  CIELHAJIbHBIX METOJO0B OOy4eHUS M JAUJAKTMUECKHMX MAaTepuasos,
COCTaBJIEHHBIX C Y4Y€TOM OCOOEHHOCTEH ICUXO(PHU3UYECKOTr0 pa3BUTUSA, WHAUBUIYAJIbHBIX
BO3MO’KHOCTEH U COCTOSIHUS 370POBBS TAKUX 00ydaromuxcs (00yyaromerocs).

B umemsax ocBoeHus y4yeOHOM mporpamMmbl JUCLUIUIMHBI HMHBAJIUAAMU M JUIAMU  C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMHU 37I0POBbsI 00€CTIeUMBAETCS:

* Ul MHBAJMJIOB M JIMIl C OrPAaHUYEHHBIMH BO3MOXXHOCTSMHU 3[0POBbSl IO 3pPEHHIO:
pa3MelleHle B JIOCTYNHBIX JUIl OOy4aroIluXcs, SIBISIIOIIUXCS CIENbIMU WM CIa00BUASLIUMH,
MeCTax M B aJalTHUPOBAaHHON ¢opMe crnpaBOYHOW HH(POpPMAIMU O PACHUCAHUU Y4EOHBIX
3aHSATHUH; IPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIETO oOy4atomemycs HEOOX0AUMYIO

MIOMOIIIb; BBIITYCK aIbTEPHATUBHBIX (POPMATOB METOMUECKUX MaTepHasoB
(xpynHbIA WpHdT WM ayanodaiinsl), UCMONIb30BaHUE Bepcuu caifta s cnaboBuasammx ObC
IPR BOOKS u cnenmansHoro MmodunsHoro npuioxkenust [IPR BOOKS WV-Reader (mporpamMmel
HEBU3YaJIbHOTO JOCTyNa K HHGOpMalUM, NpeAHAa3HAYeHHOH Uil MOOWJIBHBIX YCTpPOMCTB,
paboTaronux Ha onepanuoHHoOW cucteme Android m i0S, xoropass He TpeOyeT cHenHaIbHO
00y4eHHOTO accUCTeHTa, T.K. Joau ¢ OB3 mo 3peHuio paboTalOT CO CBOUM YCTPOHCTBOM


http://www.teorver-online.narod.ru/
http://www.intuit.ru/

MPUBBIYHBIM CIIOCOOOM, UCTIOJIB3Ys CHEIMATbHbIE ITATHBIE IPOTPAMMBI JJISl HE3PSUYHX JIFOJICH, ¢
kotopsiMi IPR BOOKS WV-Reader nmeer mosiHyo COBMECTHMOCTb);

* JUIS WHBAIMJIOB W JHUI[ C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI MO CIYXY:
Ha/IISKAIIMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHUE HH(POPMALINY;

* Ul WHBAJIMJIOB M JHI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS, HMEIOIINUX
HapyIIEHUsT ONMOPHO-JBUTaTEIBHOTO allapara: BO3MOXKHOCTh OECIHpPEIsATCTBEHHOTO JIO0CTyMNa
oOyyaromuxcsi B yueOHbIE TIOMEIICHUS, TyaJIeTHbIE KOMHATBI U JIpyTrUe MoMeneHus Kapeapsl, a
Takke MpeObIBaHNE B YKa3aHHBIX  ITOMEHICHUSX.

OO6pazoBaHue OOyYaIOUIUXCS C OrPAaHUYCHHBIMA BO3MOXKHOCTSMH 3/I0POBbSI MOKET OBITh
OpPraHM30BaHO KaK COBMECTHO C JPYrMMH OOYYaIOIMIMMHUCS, TaK U B OTACIBHBIX TPYyNIax WU B
OTJENIbHBIX OPTaHU3ALUSAX.
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MuHHCTEPCTBO HAayKU U BhICIIero oOpasoBanus Poccuiickoit denepannu
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIbI OLNEHKMU 3nannii, ymeHnmuii,
HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapaKTepU3yolue 3Tanbl popMupoBaHus
KOMIIETEHIIMI B IIpouecce 0CBOCHUS NTUCHUILIMHBI

MarteMaTHKA

KOHTpOJILHbIe BOIIPOCHI K l'[pOMC)KyTO‘-IHOﬁ aTrecraumu

Bomnpocs! 11 noaroroBku k 3x3ameny (1 cemectp)

Komnerenmus Bomnpocsl
1. Onpenenurenu U UX CBOWCTBA.
2. Marpungl. [etictBus van matpunamu. OOpaTHast MaTpHIia
3. Pemenue cucreM IWMHEHHBIX ypaBHeHHU MeTojmoM Kpamepa,
l'aycca
4. Tlonatue BeKTOpPHON BenMuYUHBL JIMHEWHbIE omepaluu Haj
BekTopamu. basuc npocrpancTBa. Pagnyc — Bekrop. Koopaunatsl
BEKTOpa B JaHHOM 0azuce.
5. OcHOBHBIE 337241 MPOCTPAHCTBA.
6. VYrom wmexmy Bekropamu. CKalsIpHOE TPOU3BEICHUE JBYX
BEKTOPOB M €ro OCHOBHBIE CBOWMCTBA. CKalsipHOE MPOMU3BEICHUE B
KOOpAMHATHOU popme
7. BexkTtopHOe TpOU3BENEHHME U €ro OCHOBHBIE CBOWCTBA.
CMelaHHOe MPOU3BEJICHNE U €r0 OCHOBHBIE CBOMCTBA.
8. VYpaBHeHHE TUHUM HA MJIOCKOCTH.
9. PasnuuHble ypaBHEHHUS MPSIMOW JIMHUM Ha IUIOCKOCTH. YTOJ
MEXIy MPSAMBIMU. PaccTOsIHUE OT TOUKH A0 MPSIMOM.
10. ITmockocts. HopmasibHBIN BEKTOp IMJIOCKOCTH. PacctostHue ot
TOYKH J0 MIOCKOCTH. [IpsMast v MmIoCKOCTh B IPOCTPAHCTBE.
OIIK- 1 11. TlonsaTne  KOMIUIEKCHOTO  4ucia.  AnreOpanyeckas |
CrocoGeH pemiath TUIOBbIE | TPUTOHOMETPUYECKAS dbopma KOMILJIEKCHOTO qucia.
33729 MPO(ECCHOHANBHON | ["eomMeTpHUYecKOe H300paKEeHHE.

NEeITEILHOCTH Ha  OCHOBE
3HAHUM OCHOBHBIX 3aKOHOB

MaTeMaTHYeCKUX u
€CTECTBEHHBIX HayK c
NpUMEHEHHEM
WHPOPMALTNOHHO-

KOMM yYHUKaIlHOHHBIX

TEXHOJIOT MK

12. JlelicTBUS ¢ KOMIUIEKCHBIMU YHUCTAMH.

13. TloHsTHE MOCTOSTHHOM M MIEPEMEHHON BEJTMYUH, TIPUMEPHI.

14, ®yaxuwms ogaHou nepemeHHon. O6IacTh onpeaeneHus GyHKIUNA
u o0nacth 3HaueHus: pyHkuuu. CrocoOsl 3a1aHusl QYHKIIHH.

15. OcHoBHuble cBoiicTBa pyHKIMH. [IoHATHE CTIOKHON (YHKIIUU.
16. TlonsTue nmpenena Gpynkiuu. Teopemsl 0 mpenenax.

17. beckoHeyHO Malble BEJIMYMHBI U HMX CBOWCTBA. beckoHeuHO
OOJbIIIME BETUYUHBI U UX CBOWCTBA.

0 00

18. PackpniTHe HeonpeneenHocted Buma 0 u o
19. TIlepBwiii 3ameuarenbHbIi mnpenen. BTopoit 3ameuaTenbHbIN
npenaedn.

20. HenpepsiBHOCTH (pyHKIMHU. ToUKM pa3pbiBa pyHKIMH.

21. TloHsiTHE KOMIUIEKCHOTO 4HCIa, ero airedpamdeckas ¢opma.
I'eomeTpuueckoe n3o0paxeHue.

22. Tpuronomerpuueckas Gopma KoMmIiekcHoro uucia. Ilepexon

or  anreOpanueckol  ¢GOpMBI  KOMIUIEKCHOIO  YHclIa K
TPUTOHOMETPUYECKON 1 HA0OOPOT.
23. JlefictBust Haj KOMIUIEKCHBIMU uuciamu. [lokazatenbHast

(dopma koMIuiekcHoro ymucia. @opmyna Ditnepa.




24. PemieHue  KBaJpaTHBIX  YpaBHEHHH C  OTPHUIATEIbHBIM
JTMCKPUMHUHAHTOM.

25. 3anmaum, MPUBOAAIINE K TIOHATHIO POU3BOTHOM.

26. Ompenmenenue  npow3BogHOW. Ee  reoMmerpuueckuii u
(U3NYeCKUil CMBICIL.

27. OO01ee mpaBWIO BEIYUCIICHUS TPOU3BOIHON TI0 OTIPEACTICHUIO.
28. Ilpasmra muddepennupoBanus. [Ipou3BoaHBIE OCHOBHBIX
AIIEMEHTAPHBIX (QYHKIUH.

29. Juddepennmpoanue CJI0KHOM byHKINH.
HuddepenunpoBanne HesBHOW (QyHKINU.

30. Jlorapudmuueckoe  muddepenuupoBanue.  [IponsBogHbIC
BBICIIIUX TIOPSIIKOB.

31. Muddepenmman ¢ynkuuu. Ilpumenenne muddepennmana
MPHUOJIMKEHHBIM BBIUYMCIICHUSIM.

32. Tlpu3HaKM MOCTOSIHCTBA M MMPU3HAKH MOHOTOHHOCTH (DYHKIIHH.
33. Toukm okcTpemyMa (YHKIUU. YCJIOBHS —CYIIECTBOBAHUS
JKCTpeMyMa (PYHKIIHMH.

34. BBIMyKIOCTP ¥ BOTHYTOCTh (YHKIHH. TOuYkdM Tmieperuda
(GyHKIHH.

35. Acumnrotel  ¢yHkuuu. [IpuMeHeHWe  TPOWM3BOJHOM K
HCCIeA0BAaHUIO0 (PYHKIIMH OJTHOM TIEPEeMEHHOM.

36. Ilomatme GyHKIMHM HECKOJIBKUX TeEepeMeHHBIX. (0macTb
OTIpe/ieNieHus, 00JIacTh 3HAYCHWH M Tpenen (QYHKIUU HECKOJBKUX
niepemenHbIx (OHIT).

37. Yacrtubie npousoaubie OHIIL. Tomnbiit iuddepenman GHII.
38. TlpousBoanas no HanpasieHuto u rpaauent OHIIL.

Bomnpocel 11 moAroToBKM K 3a4eTty (2 cemectp)

KoMmnerennus Bonpocsl
1. MHuosecTBa U onepaiuy HaJ HUMH.
2. bunapHble OTHOILIEHHS HA MHOKECTBE.
3. HeopuenTtupoBaHHbIe IpadBbl.
4. Cnoco0s1 3aganus rpados. IlepBooOpaszHas GyHKIIMU U
MOHSTHE HEONPEAEICHHOIO UHTEerpaa.
5. OCHOBHBIE CBOWCTBAa HEOIPENEICHHOIO WHTerpasa.
OIIK 1 Tabyuia OCHOBHBIX HHTETPAJIOB.
Cnocoben  pemaTh  TUHOBBIE | 6. OCHOBHBIE METO/IBI MHTETPUPOBAHUS:
3a/1a4un npodeccuoHaNbHOM HEMOCPEACTBEHHOE, 3aMEHbI IIEPEMEHHOM, MO YacTAM.
JeSITeNbHOCTH Ha OCHOBE 3HaHu#l | /. VHTerpupoBaHue OCHOBHBIX AJIEMEHTaPHBIX
OCHOBHBIX 3aKOHOB paloHaIbHBIX IpOOeii.
MaTeMaTHYEeCKHX u | 8. UnterpupoBanue HEMpPAaBWIBHBIX  3JIEMEHTApPHBIX
€CTECTBEHHBIX HayK C paroHaIbHBIX IpOOeit.
npuMeHeHneM uHGopManuoHHO- | 9. VHTerpupoBaHHe  HEdIEMEHTAPHBIX  PAIlMOHATBHBIX
KOMMYHHKAITHOHHBIX Ipooeii.
TEXHOJIOTUH 10. 3ajmaun, nTpUBOIAUINE K TIOHSTUIO OINPEAECTECHHOTO
UHTETpaa.
11. [TonsiTHe oOMpeAeNneHHOTO WHTErpaja. BeluucieHue
OTIPEICIEHHOTO MHTETpajia U €ro CBOMCTBaA.
12. MeTo1bl HHTETPUPOBAHUS B OTIPEICIEHHOM HHTETrpae.
13. IpunoxkeHust ompeAeNeHHOro HMHTerpaja K pPelIeHUo
MPAKTHYECKUX 3a/1ad.




14. HecoOcTBEHHBIE MHTETPAIIBI.
15. uddepennmanpapie ypaBHEHHS IEpBOTO TOpPsIKa C
pazaensromumucs kodpunmentamu. 3agada Komu.
16. Jluneitnple auddepeHmanbupie  ypaBHEHHS TIEPBOTO
HopsiIKA.
17. Muddepennmansupie ypaBHEHHS BBICIINX ITOPSIKOB,
JOITyCKAIOMINE MOHMKEHUE TOPSIIKA.

18. JIuneiinbie OJIHOPO/IHbIE TuddepeHIranbHbIe
ypaBHEHUs  2-T0  HopsiAka € IMOCTOSIHHBIMH
K03 punmeHTamu.
Bomnpocsl 11 NOAr0TOBKH K 3K3aMeHy (3 cemecTp)
Komnerenmus Bonpocsr

1. OcHOBHBIE  TOHSTHUSI  TEOPUU  BEPOSTHOCTEH:

ucnelTaHne U coOwbithe. Knaccudukanus —cinydalHbIX

COOBITHI.

2. Krnaccuueckoe ompeneneHue BEPOSITHOCTH COOBITHSI.

Crartnueckast BEpOSITHOCTb.

3. OnemMeHTbl KOMOMHATOPUKH. OCHOBHBIE (DOPMYJIBI.

4, CymMma coOwiTril. Teopema CIOKEHUsT BEPOSTHOCTEH
OIIK 1 HECOBMECTHMbIX coObITui. [losHas rpynma coOBITH.
CriocoGeH peruatb THIOBbIe | 1IPOTHBOMOIOKHBIC COOBITHSL.
3a1aun  1po(eCCHOHATBHOM | O [TpousBeneHne coObITHHA. YCIOBHAas BEPOATHOCTh
NeATeNbHOCTH Ha  ocHoBe | COOBITHs. TeopeMbl yMHOKECHHUS BEPOSITHOCTEH.
3HAHMEH OCHOBHEIX 3aKOHOB | O- HeszaBucumble coObitusa. Teopema yMHOXKEHHS OIS
MATEMATHIECKIX 1 | HE3aBUCHUMBIX COOBITHH. BeposTHOCTh MOsBIEHUSA XOTS OBl
€CTECTBEHHBIX HayK ¢ | OAHOTO COOBITHSL.
IPHMCHCHHEM 7. ®opmyna nosiHou BeposiTHOCTH. Dopmyra beiteca.
MH(OPMALHOHHO- 8. [ToBTOpHBIE He3aBHUcUMBIE ucnbITaHusd. Dopmyna
KOMMYHUKAITHOHHBIX Bepuymm.
TeXHOJIOTHE 9. JlokanpHass W UWHTerpajbHas Teopembl Jlamaca.

®opmyna [lyaccona

10. OnpeneneHue M BHJBl  CIyYallHBIX  BEJIMYMH.

JluckpetHas c.B. 3aKOH pacrpeeseHus] BEpOsSTHOCTEH J1.C.B.

11. YucinoBble XapaKTEPUCTHKU C.B., WX 3HAUCHHE.
MareMaTHuecKkoe OXHJAHHE JI.C.B. Ero cBoiicTBa.
BeposTHOCTHBIN CMBICIT.

12. Jucnepcus 1.c.B.: onpeaeneHue, CBOKWCTBa, popmyra
Juig Berumcnienus. CpeHee KBapaTu4eckoe OTKIOHEHUE.
13. 3aKOoHBI pacrpe/eeHus 1.C.B.

14. HempepeiBubie c¢.B. @DyHKIUSA  pacrnpeneneHus
BEPOSITHOCTEM. H.C.B., €€ CBOMCTBA U TpaduK.

15. BeposTHOCTh IONIagaHus C.B. B 3a/JaHHBIN HHTEPBAJ.
16. [TnoTHOCTH pacmpeneneHus] BEpOSTHOCTEH H.C.B., €€
CBOMCTBa ¥ rpadUK, BEPOSITHOCTHBIN CMBICIL.

17. YucnoBble XapakTepUCTUKH H.C.B. M(x), [(x), O(x).
DopMyIIBl U1 UX BBIYUCIICHUS.

18. HopmaneHoe pacnipeneneHue H.C.B. [TnoTHOCTH
BEPOSITHOCTH, €€ CBOMCTBA U TpauK.

19. Uucnossie XapaKTEePUCTUKH HOPMAaJIbHOTO

pactpCaACIICHHA.




20. I'enepanbHass u  BbIOOpOYHAS  COBOKYIIHOCTb.
Br160opounsIif MeTOI.

21. BapuauvonHsli psg: JUCKPETHBIM U MHTEPBAJIbHBIN.
[Tosmron u rucrorpamma.

22. OMmnupudeckas (YHKOHS —pacrpelesieHusT ©u - ee
CBOMCTBA.

23. Uucnossie XapaKTEePUCTUKU BBIOOPOYHOM
COBOKYITHOCTH.

24. OMIUPUYECKHME MOMEHTHl  BBICIIMX  IOPSIIKOB.
AcumMmeTpust U dKcLecc.

25. Craructuueckue OIICHKU napameTpoB
pacnpeneneHus. TouedHble OLIEHKU U €€ CBOMCTBA.

26. OLleHKH TapaMeTpOB PACIPEICIICHUs] C TMOMOIIBIO
MHTEPBAJIOB, MOHATHE HAJIS)KHOCTH UHTEPBAA.

27. CratucTtuueckas npoBepka runoTes, BUJIbl OIHOOK.
28. 3amaun  KOPPENSAIMOHHOTO  aHanmu3a.  [lapHas
JIMHENHAass KOPPEIsIIus.

29. Kosdounuent nuHeHHOW KOppeIsuud U  €ro
cBoiicTBa. [IpoBepka Ha 3HAUNMOCTB.

30. VYpaBHeHue  nuHeWHOW  perpeccuu.  [IpaBuio
HaxoxAeHus koddduureHta IUHEHHON perpeccuu, ero
CBAI3b C KO3 (DULIMEHTOM KOPPEISIHH.

IIpouenypa oneHnBaHus IK3aMeHa

Bompochkl k sk3aMeHy oOydaroluecsi MOJdy4yaroT B TEUYEHHE IEepBOM HeAenu Hayaia

W3YYEHHUS TUCIUIINHBIL.
Ecau sxkzamen npoeooumces 6 gpopme mecmuposanus 6 IHOC Moodle, mo:

1.

oOyuaromuecs: JOMYCKAIOTCA K 3K3aMEHY MO JAUCHUIUIMHE MPU YCIOBUHU YCIEHIHOTO

BBITIOJIHEHUST TEKYIIEro KOHTPOJIA B TedeHue cemectpa. K TekyleMy KOHTPOIIO

OTHOCSTCSI:

— MOJIOKHUTENbHBIE OLICHKH 3a MPOMEXYTOUHBbIE KOHTPOJbHbIE paboThl (0uHas Qopma
00y4eHHMS);

— MOJIy4€HHE OIICHKM «3auTeHO» 3a coleceloBaHHME IO TeMaM, BBIHOCUMBIM Ha
CaMOCTOSITEIIbHOE U3yUCHHUE;

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

— yCHeIlHas 3al[uTa KOHTPOJIbHOU paboThl (3a0uHas popMa OOydeHHS).

B nmnporuBHOM crnywyae oOydarommuecs HE JIOMYCKAIOTCS K 93K3aMEHAI[MOHHOMY

TECTHUPOBAHUIO JI0 MOJHOM JTUKBUIAIINH BCEX 3a0KEHHOCTEHH;

sk3ameHannoHHbIi TecT B OMMOC Moodle BkimrogaeT 30 TeCTOBBIX 3alaHUM, BEIOPAHHBIX

B CIIy4ailHOM Mopsijike U3 OaHKa TecTOBBIX 3aAanuii. O0ydaromemycs npenocrasisercs 1

MOTIBITKA JUIS CJJAYM TECTA MPOJIOJHKUTENLHOCTBIO 45 MUHYT.

Ecnu 3x3amen npoeooumcsa no IK3amMeHauuoHHbIM Ouiemam 6 hopme cobecedosanus, mo:

1.
2.

oOyyaromnuecs MPUXoJIAT Ha SK3aMeH COTJIacHO rpaduka SK3aMEeHAI[MOHHON ceccun,
9K3aMEHAllMOHHBIA OWJIeT BKIIOYaeT TpU Bompoca (OJMH TEOpeTUYEeCKUui, [1Ba
MPAKTUYECKHX),

KaX/ablil oOydaromuiics ciaydailHbIM 00pa3oM BhITSATHBaeT Owier, roroButcs 30-40
MUHYT, YCTHO OTBEYaeT HK3aMeHaTopy; Mmocie codeceloBaHUs YK3aMEHATOP BBICTABIISAET
OLICHKY,

OIIEHKA 3aHOCATCS B 9K3aMEHAI[MOHHYIO BEIOMOCTh M 3a4E€THYIO KHUXKKY,



5. pe3yabTar 9K3aMEHa BBICTABISIETCS COTJIACHO IIKAIe OLCHUBAHUS YCTHOTO 3K3aMEHa MpU
YCIOBHM TOCEUICHUsI OOYYaroIMMCsl 3aHSATHH, YCIEIIHOTO BBIIOJHEHHUS TEKYLIETO
KOHTPOJIS B Te4eHue cemecTpa. K TekyiemMy KOHTPOIIIO OTHOCSTCS:

— MOJIOKUTENbHBIE OICHKH 3a MPOMEXKYTOUYHbIE KOHTPOJbHBIE paboThl (ouHas (opma
oOyueHus);

— MOJIydeHHE OILIEHKHA <«3a4YTeHO» 3a coOeceloBaHWE IO TeMaM, BBIHOCUMBIM Ha
CaMOCTOSITEIIbHOE U3YYCHHUE;

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

— yCTICIIHAs 3al1UTa KOHTPOJILHOU paboThl (3a0uHas popmMa 00ydcHHs);

6. B MPOTHBHOM ciydae OOYyYaroIIUICS IOJydaeT MONOJHHUTENbHBIE BOIPOCHI 10 HE
CIAaHHBIM BHUJAM TEKYIIETO0 KOHTPOJS, W, €CIM OOyJaromuics He OTBEeYaeT Ha
JIOTIOJTHUTEIIHLHBIE BOMIPOCHI, OIICHKA, TIOTy4YeHHAs 32 9K3aMEH, CHUKAETCsl Ha OJIUH OaJr.

Kpurepuu onenku 3x3aMeHa

Ecmu sx3amen mpoBoautcs B (opme TectupoBanus B DOMOC Moodle, To onenka
BBICTABJISICTCS CI/ICTCMOfI ABTOMATHUYCCKN COIJIACHO IIKaJIC OICHHWBAHUA TCCTI/IpOBaHI/ISI Ha
JK3aMeHE.

Ecnu sx3ameH mpoBOUTCS 10 9K3aMEHAIIMOHHBIM OmieTaM B hopMe cobece1oBaHmsl, TO:

— OIICHKa «OTJIMYHO» BBICTABIIACTCS, €CJIIM OOYYAIOIIUKCS TIOJTHOCTBIO  PACKPBLI
COJICp’)KaHWE BOTPOCOB OWJIETa, W3JIOKWI MaTepHal B ONPEICIICHHOW JIOTHISCKOU
MOCJICIOBATEILHOCTH, TOYHO  HCHOJB3yd MAaTeMaTHYSCKYyH0  TCPMHUHOJIOTHIO |
HpaKTI/I‘-IeCKI/Ie HAaBBIKM, ITOKa3aj yMeHI/Ie I/I.]'I.]'IIOCTpI/IpOBaTB TeOpeTI/I'-IeCKI/Ie BBIKJIAIKHU
KOHKPETHBIMH MPUMEpPaMHU; 0€30TIHO0YHO ONpeAeseT U MPaBIBHO MTPUMEHSET METOIbI
pEIICHUS MPAKTUICCKHUX 3aaHHH.

— OrIeHKa «XOpOINO» BBICTABISCTCS, €CIM OOYYAIONIUHCS  BBIMOJIHWI OCHOBHBIC
TpeOOBaHUS  HA OIEHKY «OTJIMYHO», HO MPH TOM HMEET OJUH M3 HEJAOCTATKOB: B
OTBETE JOIYIIECHBI HEOOJBIINE OMNOKH, HE NCKA3UBIIHE MAaTEMAaTHYECKOE COJICPIKAHUE;
MPH OTBETE HA BOMPOCH OWJICTa JOMYIICHBI OJWH—]IBA HEJ0YETa, WCIPABICHHBIC TI0
3aMEUaHUIO MPEIOIaBaTeIIs; JOMYIIECHbI OJTHA WM JIBE HErpyOble OMIUOKH MPH PEIICHUH
MPAKTUYCCKHUX 3aaHHM.

— OreHKa «yJI0BJIETBOPUTEILHO» BBICTABIIICTCS, €CIIM OOYYAIOIIUKCA HE MOJHOCTHIO WJIH
HEIOCJICIOBATEeILHO PACKPBLI COJECP)KaHHWE BONPOCOB OMiieTa, HO IMOKaszal oOIee
MMOHMMAaHKE TCOPUM W TPOJCMOHCTPHUPOBAT YMEHHS, TOCTATOYHBIC IS JaJbHEHIIEro
YCBOGHHS IPOrPaMMHOTO MaTepuaja [0 MaTeMaTHKe, HMEJIMCh 3aTPYJAHCHHUS WU
JOMYIICHBI OIMMOKK TIPU PEHICHHH TPAKTHYCCKUX 3aJaHHii; OOYYarOUIUICS MOXET
BBIOpaTh METOJbI PEHICHUS THUIIOBBIX 3a/a4, HO 3ajadd 0oJiee CIIOKHOTO YPOBHS
BBI3bIBAIOT 3aTPYJAHCHUS; TPH JEMOHCTPAIMH TEOPETUYECKOTO U IMPAKTHYECKOTO
MaTepualia BbISIBIICHA HEJAOCTaTOYHAs CPOPMHPOBAHHOCTH OCHOBHBIX YMEHUH W
HAaBBIKOB.

— OrmneHka «HEYIOBIETBOPUTEIBHO» BBICTABISIETCSA, €CIM OOYYalOIIMKCS HE PacKpbLI
OCHOBHOE COJIep>KaHue y4eOHOro MaTepuaa mo MaTeMaTHKe, OOHAPYKHII HE3HAHHUE HIIN
HEMOHMMaHHe OoJblIeH WK Hanboliee BaXKHOM YacTH y4eOHOTO MaTepualia, JTOMYIIEeHbI
OIIMOKY B OMpPE/IeICHNH MaTeMaTUYECKUX MOHSATUH, TIPU PEIICHUU NMPAKTUYECKHX 3a/1a4,
KOTOpbIE HE HWCIpPAaBIEHBI MOCIE HECKOJIbKUX HABOMSIIUX BOMPOCOB IPEINOJIaBaTENs,;
oOydaronuiicss MPOJEMOHCTPUPOBAT HECPOPMHUPOBAHHOCTh OCHOBHBIX YMEHUH W
HaBBIKOB.

IIpoueaypa oueHnBaHus 3a4eTa

BOHpOCLI K 3a4CTy 06yqa101111/1ec;[ noJIyd4aroT B TCUYCHHC nepBoﬁ HCACIN Haydalia
HU3YUCHUSA NUCHUIIINHBI.



Ecnu 3auem nposooumcs é popme mecmuposanusn ¢ IUHOC Moodle, mo:

oOyyJaromuiicsi TOMycKaeTcss K MPOMEKYTOYHOHM aTTecTally MO JUCHHMIUIMHE B (opme
TECTUPOBAHUS TPU YCIOBUU TOCEIICHUS 3aHATUH M YCIEUIHOTO BBIMOJHEHUS TEKYILEro
KOHTpOJISl B TEUEHHE CEMECTPA, KOTOPOE BKJIIOUYAET:

—TIOJIOKUTEIIbHBIE OLIEHKU 33 MPOMEKYTOUHBIE KOHTPOJbHBIE paboThl (o4Has dopma

o0yueHus);

— ycIlenrHoe codece10BaHue Mo TeMaM, BBIHOCHMBIM Ha CAMOCTOSITEIHHOE H3YUCHHUE;

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

yCIIeIIHas 3allluTa KOHTPOJIBHOU paboThl (3a0uHast popma 0OyqeHus).

B npoTtuBHOM ciyyae oOyyaromiuiicst He AOMYyCKAaeTcs K MPOXOXIACHUIO TECTOBBIX 3aJlaHUM, /10
IIOJIHOM JIMKBUIALIMU BCEX 33JI0JKEHHOCTEH.

Tect B cucreme anexkTpoHHOro ooyuenus Moodle Bkmtouaetr 30 BonpocoB, B CiiydaiiHOM
nopsiike BBIOpaHHBIX M3 OaHKa BoIpocoB. OOydaromemycsi MPeAoCTaBiIseTCs] 2 TOMbBITKU
MIPOJIOJDKUTETFHOCTBIO 45 MUHYT KaXKIas.

Ecnu 3auem nposooumcs é hopme cobecedosanus, mo.

OOyyaromuiics AOMycKaeTcsl K MPOMEXYTOYHON aTTecTaluy M0 JUCLHUIUIMHE B Qopme
co0eceJOBaHUsI TPH YCIOBUU YCIICIIHOTO BBHIMOJHEHUS TEKYIIET0 KOHTPOJIS B TEYCHHE
ceMecTpa, KOTOpOe BKIIIOYAEeT:

—TIOJIOKUTENIbHbIE OLEHKHU 3a MPOMEKYTOUHbIE KOHTPOJbHBbIE padoThl (OuyHas ¢opma

oOyueHus);

— ycremHoe codeceloBaHUe 10 TeMaM, BHIHOCUMBIM Ha CaMOCTOSATENbHOE U3yUEHHUE;

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

— yCIIenTHas 3aluTa KOHTPOJIbHOU paboThI (3a0uHast hopma oOydeHus ).

B npotuBHOM ciydae oOydaromuiicss HE IOMYCKAaeTCsS K MPOMEXKYTOUYHOM aTTeCTalluu, 0
MHOJIHOM JIMKBUJAIIMH BCEX 3a00JDKEHHOCTEN

Kpurepun oueHku 3auera

Ecmu 3aver mpoBomutcs B (opme TtectupoBanus B OWMOC Moodle, To ormenka
«3auteHo/He 3a4TeHO» BBICTABIICTCS CUCTEMON aBTOMATHYECKH COTJIACHO IIKaje OICHUBAaHUS
TECTHPOBAHUS Ha 3a4eTe.

Ecnu 3aver mpoBoauTcst B opME UTOTOBOTO coOeceI0OBaHHUS, TO:

OneHka «3adTeHO» BBICTABISACTCS, €CJIM OOYYAIONIUICS TIMOCemal 3aHSATHS, YCICITHO
BBITIOJTHIJI TEKYIIHI KOHTPOJIb ¥ YCIIEIITHO TPOIIEN HTOTOBOE COOEeCceI0BaHuE.

Onenka «He 3auTeHO» BBICTABISETCS, €CiAM OOyYarOmUiCs He ObLT JOMyIIeH K
MPOMEXKYTOYHOM aTTeCTAI[MK WIM HE MPOIIEI HTOTOBOE COOECeI0BaHUE.

BOIIpOCBI K co0eceJ0BAHMIO I10 TE€EMaM, BbIHOCUMbIM Ha CaAMOCTOATEC/IbLHOC oﬁyqeﬂne

Pa3pnen 2. Anaantnyeckas reomerpusi. Tema Pasimunble ypaBHeHUs1 IPSAMOii
1.TIpsimast TMHMS HA TUIOCKOCTH.
2.Paznuyunbie GOpMBI ypaBHEHUS MPSIMOIA Ha TIIOCKOCTH.
3.Yron Mexay npssMbIMuU. PaccTosiHue OT TOYKHU 10 MPSMOH.
4.TTnockocts. OCHOBHBIE 33/1a4H Ha MJIOCKOCTb.
5.YcnoBue napamienbHOCTH U MEPIEHANKYISIPHOCTH BEKTOPOB.
6.YpaBHEHUS MJIOCKOCTH U MPSMOI B TPOCTPAHCTBE.
7.YT101 MeXAY MIIOCKOCTSIMH. YTOJ MEKIY MPSIMOU U TIIOCKOCTHIO.

Paznen 6. MurerpasbHoe ucuucienue. Tema HHTerpmpoBaHume TPHUIOHOMETPHYECKHX
(pyHKumii: pasjM4YHbIe CIy4au U MeTOAbl HHTETPUPOBAHNSA

Hul n
1.MeTO,I[ peIICHHA MHTCIPAJIOB BHUA fsm X00s” XoX €CIM m MW n HCYCTHOC H



[IOJIOKUTEIBHOE.
. ]
2.MetoJ pelleHHs HMHTETPAIOB BHUIA I sin™ xcos” xdx
[IOJIOKUTEIBHOE.

€CJIM m WM n 4YCTHOC H

Isinm xcos" xdx
3.Metoq pelieHrs HHTETPaJIOB BHIA €CJIM M U h YETHOE U XOTA OBl OJINH

U3 HUX OTpI/IIIaTeJII)HI)If/’I.

4.Mertox pEIleHNs HHTErPaioB BUA Ism MX COS nxdx,Ism mxsin nxdx,jcos MX cOS Nxdx .

Paznen 8. Iuckpernas maremaTuka
1.MHOecTBa ¥ onepaliy Ha/l HUMH.
2.buHapHBIe OTHOIICHUSI HA MHOYKECTBE.
3.HeopuenTtrpoBanHbie Tpadsml.
4.CnocoOsI 3a1anus Tpados.

Paznen 9. OcHOBEI BBIYHCIUTEILHBIX METOI0B
1. Anmpoxcumarusi.
2.MeTo1 HAaMMEHBITUX KBAIPaTOB. AJITOPUTM BBIYHACIICHHUS

IIpouenypa oueHuBanus codece0BaAHUS

CobecenoBanre TPOBOIUTCS B (OpMe HHIUBHIYaTHHOTO OMpOCa Uil OMpPEICTICHHS
YPOBHSA OCBOCHHOCTU O6yanOI]_[I/IMI/IC$I TEM, BBIHOCHUMBIX Ha CaMOCTOATCIBHOC HU3YUCHHUC. Kaxk
MPaBHJIO, cOOEece0BaHIEe MTPOXOANUT Ha KOHCYIbTaIK. [IpenogaBaress 3apaHee MpeynpekIacT
00y4JaroIerocs 0 Cpokax mpoBeeHHs cobece0BaHus, TPEOOBAHUAX K IMOJITOTOBKE MaTEPHAIIOB,
3HaKOMHT C BOIIPOCAMH K cOOECEIOBAHHUIO.

OTBeT Ha BOINPOC CUUTAETCS MPABHIBHBIM, €CIIH MO CBOEMY COJCP)KAHHUIO IOJTHOCTHIO
COOTBETCTBYET 3a/JIaHHOMY BOIIPOCY, COJCPKHT BCE HEOOXOAMMBIC TEOpeTHYecKHe (HaKThl H
000CHOBaHHBIC BBIBO/IBI, 4 €T0 M3JI0’KEHHE MAaTEeMaTHIYECKU TPAMOTHBI.

Kpurepun oueHku codeceqoBaHmsi

OTBET OIIEHUBACTCS KOMAUYHOY, €CITH O0yJAIONTUACS:

1) TMONHOCTBIO pacKpbUl COJAEpP)KAHHWE BOIMPOCOB B 00bEME, MPEIYCMOTPEHHOM
MPOrPaMMOi;

2) W3JIOKWJI MaTepuaj TPaMOTHBIM SI3BIKOM, TOYHO HCIIOJB3YS MAaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OTMPEEIEHHOM TOTHYECKON MOCIeA0BaTEIbHOCTH;

3) oTBeUa cCaMOCTOATEIbHO, 0€3 HABOISAIIUX BOTIPOCOB IPETIOIaBaTEIIs.

Bo3MoxxHbl 1-2 HETOYHOCTH TPH OCBEIICHHH BTOPOCTEIICHHBIX BOIPOCOB HWJIIH B
BBIKJIa/IKaX, KOTOpbIE 0OYUYAIOUIUIICS JIETKO UCIIPABUII MIOCIIE 3aMEUYaHHUSL.

OTBeT OIIEHUBAECTCS «XOpOuLo», €CI YIOBIETBOPSIET B OCHOBHOM TpEOOBaHUSAM Ha
OIICHKY «OTJIMYHOY», HO IIPU STOM UMEET OJIMH U3 HEJJOUETOB:

1) B W3NOXKEHUH [IOMYyIIeHbl HeOodbIIMe NpoOenbl 3HAHUM, HE HCKA3UBIINE
MAaTeMaTHYECKOE COJIEP/KAHNE OTBETA;

2) gpomyimieHsl 1-2 HemodeTra MpPU OCBEIICHHWH OCHOBHOTO COJAEp)KaHHSI OTBETA,
WCIIPABIICHHBIE TIOCIIE 3aMEYAHMS;

OTBeT OLIEHUBACTCS «YO0081eMBOPUMENLHOY, ECITH:

1) HEMOJIHO PacKpHITO coAepkKaHHe MaTepuaa (CoJaep)KaHue H3JI0kKEHO (hparMeHTapHo,
HE BCerja TMOCJeloBaTeNbHO), HO  TMOKa3aHO o0liee TOHMMaHHWe BoOmpoca U
MPOAEMOHCTPUPOBAHbI YMEHUS, JOCTATOUHbBIE JUISI TATbHEHIIIEr0 YCBOSHUS IPOTPAMMBI;

2) WMeNuCh 3aTPYJHEHHs] WJIM JOMYIIEHb OIIMOKKM B ONPEICICHUU MOHSITHA,
WCIIOJb30BAHUM  MATEMAaTUYECKOW TEPMHUHOJIOTUM, HCHpPaBJICHHBIE TOCIE€  HECKOJBbKUX
HaBOJIALIUX BOIPOCOB;

OTBeT OLIEHUBACTCSI OTMETKOH «HeY0081emE8opUmMeibHO», eCIH:



1) He pacKpbITO cojepkaHue yueOHOTO MaTepuana;

2) oOHapy)KeHO HE3HAaHWE WM HETMOHMMaHue oOydarommmcs OoJblueil mim Haubolee
BaXHOH yacTH y4eOHOTO MaTepuaa;
3) fdomyileHbl OMIMOKKM B ONPEIEICHUU IMOHATUSA, IMPU MCHOJIB30BAHUM MaTEMaTUYECKOU
TCPMHHOJIOTUH, KOTOPLIC HE HUCIPABJICHBI IIOCJIC HCCKOJIbBKUX HAaBOAAIIMUX BOIPOCOB
Iperio1aBaTels.

Kommuekr 3ananmii 1iis pacuerHo-rpagudeckux pador (PI'P)

Tema 1. IIpuiioxenne Npou3BOAHOM K MCCJIEI0BAHUIO CBOMCTB QYHKIMHU OHOM
nepeMeHHO U mocrpoenuto rpagpuxos (1 cemecrp)

3ananue. [lpoBecTw NOJHOE HCCIENOBAHUE YKA3aHHBIX (QYHKIMH U TMOCTPOUTH HX
rpaduKH 1o Iiany:

1. Haiitu o0Gnacts onpezeneHust GyHKIUH.

1. UccnenoBaTh GyHKINIO HA YETHOCTh (HEYETHOCTH).

2. VccnenoBathk GyHKITUIO HA TIEPUOTAIHOCTb.

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

4. Haittu Touku mneperuba rpaduka ¢GyHKUMHU. YKa3aThb IMPOMEXKYTKHU BBITYKIOCTH,
BOTHYTOCTH.

5. Haiftu ypaBHEHHUS BEpTHUKAJIbHBIX U HAKIOHHBIX ACHMIITOT, UCHOJb3YysS YCJIOBUS IJis
CYIIECTBOBAHMS 3TUX aCUMIITOT.

6. JlomomHUTENBHBIC TOYKH JJIs1 00JIee TOYHOTO MOCTPOCHUsI rpaduKa.

7.IToctpouts rpaduk GyHKIIHH.

2 1
XS —=2X+2 X+1 X
y:— y: 5 y:e(5+x) y:
B1. x-1 B2 (x-1) B3. B4, (9-X%)
y_4x—x2—4 = x° y_In_x B 8.
BS5. X Be. 4x*-1 B7. x y=x—|n(1+x2)
2 2 _y2 2
X =X"=2Inx - X°—x-1
-~ |BI0. Y 811 y=x%? y="_—""=
B9 X*—-x+1 : B 12 X* —2X
:(X_2)2 y=—| i::—i_—x B 16. y=|n(X2+1) y_X2+6
B 14. X+1 B 13. X B 17. x2 +1
B 18. ¥ =XInx B 19 y =(x-1)** X2 -3x+2 y - 2x-1
: - 2
B 20. x+1 Bar.  (x=1)
yo x° y_(x3+4) 324-1 y X
B2 =~ Xx'-l B 23. X’ y =23 (x-5) B2s  X'-1
2x 1 4 4—2x
y:e X+1 o y=x2+7 y:(5X +3) oo =
B 25. € ' B 27. X ~
y =X (5x2 +3) (x-1)? X* +2
B29. = 4-x? = y= y=—
B 30. X B 3l. X+1 B 32. X -1




Bomnpocs! k 3amute PI'P o teme 1

1. O6nacts onpenenenus pynkuuu D(f) u obnacte 3Hauenuit pynkuuu E(f).

CaoiicTBa (pyHKIMH: YETHOCTH-HEUETHOCTD; IEPUOJMYHOCTD; IPOMEKYTKA MOHOTOHHOCTH
(Bo3pacTanus v yObIBaHUs1) GYHKIIUH; HYJTU (QYHKINH.

DKCTpeMyMbI (QYHKITHH.

Touku nepern6a rpaduka GyHKIHH.

[TpoMexyTKH BBITYKIOCTH (BOTHYTOCTH) Irpaduka QyHKIHH.

[TonsiTe acuMNTOTHI rpaduKa (yHKIUH.

VYcnoBus cylecTBOBaHUS BEPTUKAIBHBIX U HAKIIOHHBIX ACUMIITOT.

Cxema uccnenoBanus QyHKIIUU OJHOM MepeMEHHOM.

N

NG~ W

Tema 2. O0bikHOBeHHbIe 1M (pdepeHIIHATbHbIC YPaBHEeHHS (2 cemecTp)

Bapmuanr 1
1. Pewnts JIY1 ¢ pasgensiomumucs nepeMernsiva (X+4)dy —(y—2)dx=0 y
MOCTPOUTH HHTETPAILHYIO KPUBYIO, MPOXOAIILYIO Yepe3 Touky M(0; -1).
2. Haiitu oGmiee pemenue Y1 ¢ pa3aensitonuMuUcs nepeMeHHBIMU:
e* sin ydx +tgydy =0; y'v1—x? —cos’y =0.
3. Pemute ogHoponmubie JVYi:
xy’ =3y(Iny —In x), y(1) =0; x+y)y' +x—y=0.
4. Pemuts JIHIY1 '+ ycosx =sin 2x, y(0) =0.

5. Pemnts ypaBuenne bepuymmn Y ty= X\/§ :

6. Pemnute /Y1, nonyckaromme NOHWKEHUE TOPSIIKa:
¥(0)=1,
y'(0)=3; (1— x° )y" —xy=0.

y" =4C0S2X, HayaJbHbIC YCIOBHS : {

7. Pemute JIJIY? .
V=Y =2y=0; '+9y=0; '+4y +4y=0; )" —6)'+10y=5l-¢"

Bapuant 2

1. Pemute [IY1 ¢ paznensronuMucs nepeMeHHbIMU (y—Ldy +(x+2)dx =0
U MOCTPOUTh MHTETPATBbHYIO KPUBYIO, IPOXOIAIIYIO uepe3 Touky M(0; -1).
2. Haiitu o6miee pemenue J[Y1 ¢ pa3aensrommMucs nepeMeHHbIMU:
(sin (2x +y)—sin (2x — y))dx = d_y y-y' =y’ +xy"
siny
3. Pemmtsh omHopomubie JVi: (x—y)y'—y=0; y(1)=1x+2y=xy"

4. Perurs JIHJTY: | xy +(x+D)y=3x%" mpu y-1)=e

’ _2.x
5. Pemuts ypaBHeHue bepHyinun y+2y=y’e :
6. Pemuts /Y1, nonyckaroniue noHM>XKEHUE NOPSAIKA:
" . y(0) =-3,
y = X+ SIN X, HaYaJIbHbIE yCiaoBus " ,
y'(0)=0; yxInx =y
7. Pemmuts JIJIY> :
y"—5y'+6y=0; y"+3y'=0; y"+2y " +5y=0,
y"—5y"+—-6y =3cos x+19sin x

Bapuanr 3



1. Pewmnts 1Y ¢ pasgensomumucs nepemennsivu 3y +1)dx —(1+x)dy =0
Y MOCTPOUTh HHTETPATBHYIO KPUBYIO, IPOXOIAIIYIO uepe3 Touky M(0; -1).

2. Haiitu obmiee pemenne /Y1 ¢ pa3aensromuMucs NepeMeHHBIMHE:

(X2 + X)ydx + (y2 +1by =0; yx’+l=y—-y'x.

3. Pemmts oanopomubie JVi: XY =y+xer, y(0) =1 (YZ —3X2)}" =—2xy
4 Pemwrs JIHZY; Y +2xy=x¢” mpu y(0)=1.

;Y _ X
X

5. Pemnts ypaBHenue bepHyiiun ',

6. Pemiuts /Y1, nomyckarorue NoHMKEHUE TOPSIKA!
5 y(@) =0,
y" =—, HaudameHBIE ycnoBuA:{ ' (1) =5 1," = _i_
y'=3 y

X

7. Pemute JIJIY? :
5
Y4y —6y=0; '+9y'=0; y'—4y'+20y=0; ) +8)'+25y=18-¢"

Bapmuanr 4

1. Pemnts Y1 ¢ pasgensomumucs nepemennsivu 9 —2(x +1)dx=0 y
MOCTPOUTH HHTETPAILHYIO KPUBYIO, MPOXOAIILYI0 Yepe3 Touky M(0; -1).

2. Haiitu oGmiee pemenue J[Y1 ¢ pa3aensitonuMucs nepeMeHHbBIMU:

(X + 4)dy— xydx = 0; (l+ e k =e¥y";

' 2 2 . 2.1 2
3. Pemuts omHopoamsie Vi : 2xyy'+x° =y, Y1) =1, Xy =2xy-y".

21
4. Peuts JIHJY X Y —-2xy=3 mpu y(1)=-1.

' R
5. Pemuth ypaBHeHue bepHymiu yX+y=-xy

6. Pemnuth /{Y1 , nonyckaroimiye NoOHW>KEHUE TOPSIIKa:

y(0) =1,
y"” =sin X, HauaneHble yeaoBusa 4y'(0) =0,
n !
y@) =0y X=Y).

7. Pemute JIJIY? .
4y" -8y’ +3y=0; y"—3y =0; y"—2y'+10y =0,
V" +4y" = e*(24cos 2x + 2sin 2x)

Bapmuanrt 5
1. Pemnts [IV1 ¢ pa3aenstonuMucs nepeMeHHbIMU xy'-y=0 y
MOCTPOUTH UHTETPANBHYIO KPUBYIO, MPOXOAAIIYI0 Yepe3 Touky M(1; 4).
2. Haiitu oGmiee pemenue J[Y1 ¢ pa3aensromumMucs NepeMeHHbIMHE:
cos® y-y’'—cos(2x+y)=cos(2x—y): V' +2y—3y?=0,
3. Petuts omnopoansie J{Vi: (x+y)dx—xdy=0 : xy'+x+y=0.
4. Perrnts JTHJY1 %' =2y =—x* mpu y(1) =0.

' 2 _
5. Pemnts ypaBHeHue bepHyiun Xy’ —2x \/§ =4y.
6. Peruts /[V1 , nonyckaromye NoHMKEHUE NOPsAKa:

y(0) =1,
y" =cos® X, HauabHbIe yeropus {y'(0) =- %

v =0 2xy"=(0/)+1;



7. Pemuts JIJ{Y?:
9y" -6y +y=0; y"+12y' +37y=0; y"—2y' =0;
y"—2y"—8y =12sin 2x—36C0s 2X

Bapuanr 6

1. Pemuts Y1 ¢ pa3nensroniumMucs nepeMeHHbIMU yy'+x=0 y
MIOCTPOUTH HHTETPAJIbHYIO KPUBYIO, IPOXOAAIIYI0 yepe3 Touky M(3; 4).
2. Haiitu obmmiee pemenne Y1 ¢ pa3aensromuMucs NepeMeHHBIMHE:

g _ W
X

y—xy =1+xy.

’ V. ! —
3. Pemuts omHopoanbie JVi: XV = y—xeé; Xy = y"'\/g’-
4. Permuts JIHIY:1 : V' —2xy=2x" pnpu y(0) =0.
, X
xy'-y=—
5. Pemnts ypaBHeHue bepHyimmn y
6. Pemiuts /Y1, momyckarorue NoOHMKEHUE TOPSIKA:

y(0)=-e", ,
Y=t  2xY"'=0") -4

y"=C0SX+e ™, HavdaubHbIE YCIOBHS : {

7. Pemute JIJIY? :
6.
6y"+7y —3y=0; y" +16y = 0; 4y" — 4y’ +y =0; ' =12/ +36y =14e™

Bapuant 7
1. Peumnrs JIY1 ¢ pa3aesiOmUMuUcs nepeMeHasiMa XY Y =0
MMOCTPOUTH UHTETPAIbHYIO KPHUBYIO, MPOXOIAIIYI0 uepe3 TouKy M(2; 2).
2. Haiitu oGmiee pemenne JIY1 ¢ pa3nenstomuMuUcs MepeMeHHBIMU:
Y+y+y*=0:  y¥Inxdx—(y—1)xdy=0,
w'=ynY.
X

3. Pemiute omnopoaasie Vi : ; Xy = y(x+y).

' _y? _ 1
4. Pernts JIHIY XY TV ="X€ " ppy v =5

5. Pemuth ypaBHeHue bepHymiu (X +1)Y' ty= (X +1)y2 :
6. Petnts /Y1, nonyckaroniue noHMKEHUE NOPSAIKA:
. ¥(0) =8,
y" =e? +1, HauanbHbie yenoBust {y'(0) =5,
y(0)=2x°y"+x*y' =1;
7. Peuts JIJIY 2!
y'+8y'+25y=0; y"+9y' =0;9y"+3y' -2y =0; »"—3)' +2y =(34—12x)e*

Bapuanr 8

1. Pemuts [{Y1 ¢ pazaensromuMucs NepeMeHHbIMU Y=Y n
MOCTPOUTH HHTETPATBHYIO KPUBYIO, TPOXOIIyt0 yepe3 Touky M(0; 1).
2. Haiitu oGmmee pemenne Y1 ¢ pa3aensiomyuMucs nepeMeHHbIMU

Xy'+y=y’; cos ydx = 2v1+ xdy + cos yv1+ x*dy

r_ 2 2 2 r_ 2
3. Permth ommopombie JIYi1: XY VX Y Y (X —2xy)y =Xy-y
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4. Pemuts JIHAY1 (X +1)y TYy=X +X npu y(0)=0.

5. Pemnts ypaBHeHnue bepHyiun

' +2y+x°y%e" =0.

6. Pemiuts /Y1, nonmyckarorue NoOHMKEHUE TOPSIKA:

y" =sin®x,

Y ==T4

Y =0 xy" =y +x%

HaYaJIbHBIC YCIIOBHSI

7. Pemute JIHY? :
y"—y=0;4y"+8y'—5y=0; y"—6y’'+10y =0;
y"+2y"'—24y =6c0s3x—33sin 3x

CoNoR~LWNE

Bomnpocs! k 3ammte PIT'P o Teme 2
Onpenenenre 0ObIKHOBEHHOTO U PEpEeHINaTbHOTO YPaBHEHUS.
V1. IlonsiTre 0OLIEr0 M YaCTHOTO PELLIEHUH.
Cwmbicn 3anaun Komu.
I'eomerpuueckuii cMmbica pemenus V1.
JVY1 ¢ pa3nenéHHbIMU U pa3AeIIOIIMMUC IEPEMEHHBIMHA. AJITOPUTM UX PELICHUS.
Opnopaubie [IY1. MeTton pemieHus: ypaBHEHHMN.
JIuHeitHbIe OTHOPOAHBIE U HEOAHOPOAHBIE [V 1.
Mertoibl penieHus JUHEHHbBIX HEOTHOPOAHBIX [V 1.
VYpasuenue bepHymin: oOIHil BUI M METOJT €r0 PEIICHHS.

. Tpu Buga 1Y, nonyckaromux MOHMWKEHUE TTOPSAIKA U KX METOIbI PEIICHUS.
. Onpenenenne nuHeHOTO MU PEepeHIINaTEHOTO ypaBHEHUS 2-TO TIOPSIKA

. Teopema o ctpykrype obmiero pemenus JIYo.

. [Tonsitue xapakrepucruueckoro ypasuenus JI/Y 2.

. Buzpr obmiero pemenust xapakrepuctuueckoro ypasuenus JI/[Y 2.

. JIuneiinbie HeogHOpOAHBIE /Y2 ¢ mocTossHHBIMU KOAhDUITMECHTaAMHU

IIpumeyanue: Bce OTBETHI HA BOMPOCHI NOSICHATH pumepamu u3 PI'P.

Tema 3. [lepBuuHasi 00pad0TKa pe3yJIbTaTOB HAOJIIOAEHUSI METOA0M MATEMATHYECKOM

cratucTuku (3 cemectp)

3amanue:

1. CrpynnupoBaTh JaHHbIE B BapUallMOHHBIN S U MPEACTaBUTh B BUJE dIMIUPUUECKOI

(GYHKIMH pacipeesieHusl.

2.

N300pa3uth rpaduueckd BapUAMOHHBIA psAga W SMIUPUYECKYIO (DYHKIUIO

pacipeaciICHuA.
3. BBIYHCIUTE OCHOBHBIC YHCJIOBBIE XapPaKTCPUCTUKHU BBI60pO‘IHOI‘/‘I COBOKYITHOCTH.

4, OnpeneJme I'paHHILIbI UCTUHHBIX 3HAUCHUH YHCIOBBIX XapaKTCPpUCTUK, H3y‘~IaeM0ﬁ

CIIy4ailHO# BEJIMYMHBI C 33JaHHON Ha/IEKHOCTBIO.

5. OpopMuTh cosepKaTeabHyI0 HHTEPIPETaLus pe3yIbTaToOB MEPBUUHON 00pabOTKH MO

YCJIOBHIO 3a/1a4H.

IIpumeps! Bapuantos PI'P
Bapuant Ne 1
JlaH TOpeMOHTHBIN pecypc KopoOku nepenau tpakropa JT-34 B MoTouacax.

45 136 |39 |37 |62 |73 |25 |11 |14 |39 |11 |14
1 0 2 5 6 4 5 4
99 |84 |30 |27 |30 |12 |17 |12 |13 |32 |23 |24




N =

29 |32 |27 |15 |15 |16 |33 |24 |21 |21 |26 |30
1 5 4 3 5 2 3 1 1 7 5 4
16 |19 |17 |33 |23 |21 |32 |27 |21 |28 |17 |17
4 9 5 6 1 5 0 4 4 7 8 7
32 |22 |21 |24 |25 |33 |27 |18 |22 |16 |24 |21
1 5 7 1 7 3 7 3 1 3 4 7
22 128 |31 |26 |19 |23 |17 |24 |24 |21 |21 |29
1 8 8 6 1 2 4 5 1 9 1 1
29 |15 |23 |15 |25 (23 |22 |21 |26 |32 |27 |16
3 7 5 8 0 3 0 5 7 1 3 1
16 |24 |22 |22 |21 |27 |34 |43 |29 |31 |21 |26
7 9 3 1 1 7 1 5 9 7 1 3
18 |21 |33 |42
4 8 5 1
Bapuanrt Ne 2

Jlana napa6otka nurarens AM3-238Hb mexny oTkazamu B MoTOHacax
100 | 410 | 355 | 277 |260 | 277 |461 | 355 | 300 | 340
0 0 5 0 4 0 0 0 0 0
456 | 430 | 365 | 260 | 341 | 250 | 240 | 365 | 320 | 350
0 0 1 0 0 0 0 0 0 0
422 | 425 | 370 | 275 | 331 | 260 | 230 | 375 | 330 | 330
0 0 0 0 0 0 0 1 0 0
350 | 436 | 360 |288 |331 |261 |232 |399 |332 |332
0 0 0 8 6 1 0 0 0 0
340 | 441 | 380 | 290 |332 |271 | 244 | 366 | 337 | 321
0 0 1 0 0 1 0 0 0 1
477 | 425 | 390 | 261 |331 | 281 | 225 |370 | 327 | 321
0 0 0 0 1 1 0 0 5 5
310 | 440 | 385 | 271 341 | 281 | 215 |320 | 340 | 321
0 0 0 5 0 9 0 1 0 7
320 | 411 | 295 | 281 |331 |299 |211 |320 | 344 | 333
0 0 0 6 5 0 0 0 0 3
430 | 422 | 331 [ 290 |331 | 250 |410 | 330 | 330 | 344
0 0 0 0 0 5 0 0 0 0
157 | 151 | 153 | 250 | 240 | 230 |499 | 340 | 325 | 321
0 9 0 0 0 0 0 0 0 0

Bonpocs! k 3amure PI'P o Teme 3

Yro sBAsSETCS NPEAMETOM U METOI0M MaTEMATUYECKOW CTATUCTHKU?

Kakue ocHOBHBIE 3a/1auM pelIaeT MaTeMaTnyecKasl CTaTUCTUKA?

B KkakoM COOTHOIIEHMHM HaxXOAWTCA MaTeMaTHyeckas CTaTUCTHMKa C TEOpHel
BEPOSATHOCTEMN?

Kakasi COBOKYITHOCTh Ha3bIBaeTCs FreHepabHOM (BbIOOpOUHO)? B uem cyTh BEIOOpOUYHOTO
MeTona? B yeM 3akio4aroTcsi OCHOBHbIE TpeOOBaHUs K BhIOOpKE?

Kakas BbpIOOpka Ha3bIBaeTcs penpeseHTaTuBHOM? Kakue cnocoObl (opMupoBaHus
BBIOOPKH BBl 3HaeTe?

Korna BeiOOpka HasbiBaeTcsi MOBTOPHOH (OecmoBTOpHOM)? Kakast BbIOOpKa cuMTaeTcs
MaJoM, cpeaHei, 60JIbIIO0N?

Kakue BapuanuoHHbIE pszibl Bbl 3HaeTe? MOXHO JIM OT JUCKPETHOIO psja NEPENHTH K
UHTEpPBATBHOMY U Ha000poT? OT 4ero 3aBUCUT YHCIO UHTEPBAJIOB IPYMIHUPOBKU?
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Kak ot mpocToii cTaTUCTHUYECKOM TaOIHIIBI TAHHBIX MEPEHTH K BAPHALIMOHHOMY PSTy?

9. Kak rpaduuecku n300pa3uTh JUCKPETHBIN (HEMPEPHIBHBII) BapUALMOHHBINA P?

10. Yto ompenenser sSmnupuueckas ¢yHKus pacnpenenenusi? KakoBbl  cBoiicTBa
SMIUPUYECKON QYHKIMU pacnperencHus?

11. Kak HaliTH BEpOSATHOCTH MOMNAJAHUS CIy4alHON BEJIWYMHBI Ha 3aJlaHHBIA Y4acTOK, €CIIU
M3BECTHA AMIIUpUYECcKas (YHKIMS pacipeaesieHus?

12. Kakue XapakTepUCTHKH IEHTPAIHHON TEHACHIINH CITy9alfHOW BEJTMYUHEI BBl 3HaeTe?

13. KakuMm cBoiicTBoM oGnazaer BeiOopouHoe cpexnee? Kakue Buabl cpemHux Kpome Xe
HCIIOJIb3YIOTCS B pacueTax?

14. B xakoM COOTHOIIECHHH apu(METHUECKas CPeIHSS HAXOIUTCS ¢ APYTUMH BUIAMH CPETHIX
(Ma)XOpaHTHOCTb CTENEHHBIX CPEIHUX)?

15. Kak BbIYMCIUTH JUCHEPCUIO0 (CpelHee KBaJApaTHUeCKoe OTKIOHEHHE) BbIOOPOUYHOM
COBOKYNHOCTH? B KakoM COOTHOILIEHHWH HAaXOJIUTCS OOIllas AWUCIEpPCHs] ¢ TPYNIOBOW U
MEeXIpymnnoBoi nucnepcusamu? Kakumu cBoiictBamu o0najaeT nucnepcus?

16. Yto xapakrepu3yeT K03)HUIIMEHT aCHMMETPHH U KaK OH BBIYHCIISETCS?

17. Kakue MeToipl BBIYMCICHHS YHCIOBBIX XapaKTEPUCTHK BBIOOPOYHON COBOKYITHOCTH BBI
3HaeTe?

18. Kaxk ynmpocTuTh pacdeT YHCIOBBIX XapakTepucTHK? Kakoe 4iciio mpuHUMaeTCs B KA4eCTBO
JIO’KHOTO HYJIS?

19. Tlo kakuM QopMyaaM OT YHCIOBBIX XapaKTEPUCTHK, BBIUMCICHHBIX B YCIOBHBIX
BapHaHTaX TPOM3BOTUTCS TEPEXOJ] K YHUCIOBBIM XapaKTEPUCTHKAM B TIEPBOHAYAIBHBIX
BapuaHTax?

20. Kakas omeHnka HaspiBaeTcsi TodeuHol? KakoBbl TpeOoBaHHMS K TOUYEYHOW OIICHKE
HEU3BECTHOTO mapamerpa pacnpeneneHus? Kakas ToueyHass OLEHKAa Ha3bIBAeTCs
COCTOSITENIbHOM (HecMmereHHOU, 2 pexkTuBHOMN)?

21. Yto sBAsSETCS TOYEYHOW OIIEGHKOW T'e€HEpaJIbHON cpenHel (TeHepalbHOM IHUCIIEPCHH,
reHepaIbHOrO CPEeTHEKBAIPATUYECKOTO OTKIOHEHHUS)?

22. Kakas OIleHKa Ha3bIBaeTCs  MHTEPBAIBHOM? Kakoii wuHTEpBanm  Ha3bIBaeTCs
HaJle’)kHOCTHBIM? Kakasi BepOSATHOCTh Ha3bIBA€TCS JOBEPUTEILHOM, HaIe)KHOCTHOM? JlaliTe
MOsICHEHHsI Ha rpadrike HOPMAJILHOTO 3aKOHA pacripeaeeHus.

23. Tlo kakum dopMynaam HaXOAUTCS HAJIEKHOCTHBIM MHTEpBAN JUIsl T€HEPaATbHOW CpefHen U
reHepaIbHOIO CPETHEKBAIPATUYECKOTO OTKIOHEHUA?

IIpoueaypa oueHuBaHus pacyeTHO-Tpaguyeckoi padoThl

Pacuetno-rpaduueckass pabora - BHJ NHCBbMEHHOW pPaOOThI, HANpaBJICHHBIA Ha
TBOPYECKOE OCBOCHHE KOMIICTCHIIMM, IPOMKMCAHHBIX B pabouyell MporpamMme JITUCHUTLIAHBI.
ObyuaromemMycst HeoOxoguMo TpopaboTats MaTepuan no reme PI'P, ucnone3ys 3anucu nexiuii,
MPAaKTUYECKUX 3aHATUH M UCTOYHMKU JuTeparypbl. llpemonaBarens Ha3HayaeT BapHaHTHI
3amanuii. OOyuaromuiicss pemiaeT 3aJaHus CBOETO BapuaHTa B JOMAIIHUX YCIOBUSX,
pacmpenieuB pallMOHAIBHO CBO€ BpeMs. loToBas paboTa MpeAocTaBiseTCs HA MPOBEPKY
npernojasaTento. Eciyu oHa BBINOJHEHA BEPHO, TO IPENOJABATENb HAa3HA4YAET BpEeMsl Ui €€
3amuThl B (hopme cobecenoanus. Eciau B paboTe MMeErOTCs 3aMeUaHusl, TO OHAa BO3BpaIlaeTcs
oOyuaromiemycs Ha JopabOTKy, BIIOCIEICTBUU paboTa 3alUIIaeTCs.

[Tpu onenuBanuu PI'P oOpaiaercs BHUMaHuE Ha CIEIYIOIINE MOMEHTHI:
coJiepKaHue paboThl;

MOCTaHOBKA LIEJIM U 3a7ad;

MOPAIOK MPOBEACHUS aHAJIN3a 110 TEME MCCIIEI0BaHU;

MOJIHOTA U MIPABUIILHOCTH BBIBOJOB Pa0OTHI;

MOPSIIOK 0POPMIICHHUS UCTIOTB30BAHHBIX HCTOYHUKOB MH(OpMAIIUN

aorwnPE

Kputepun onenku



Onenka «3aumeroy BBICTABIAETCS, €CIIH:

. paboTa BBITIOJHEHA 10 TUIAHY;

. B KQKJOM ITYHKTE MPUBEACHO NPAaBHILHOE Pa3BEPHYTOE PELICHUE;,

. 00beM 1 ohopmiteHUE pabOTHI OTBEYAIOT TPEOOBAHUSM;

. paboTa BBINIOJIHEHA aKKypaTHO, B 3a/IaHHOM JIOTUKE, 03 BEIYUCIUTEIBHBIX OLIHOOK;
. HEPTCIHK BBIIIOJHCH KPYITHO U B COOTBETCTBUU C Tpe60BaHI/I$[MI/I K UCpTCIKAM,

D B WN =

6. 00yJaromuiicsi MOKET OTBETHTD Ha MPEIOKEHHBIE BOIIPOCHI IO JJAHHOM padoTe.
Ouenka «/He 3aumenoy BBICTABISIETCS, €CJIN HE BBHITIOIHEHBI TPEOOBAHUS K OLICHKE «3aumeHo».

KoMmuiekT 3a1anuii 1Jisi KOHTPOJIbLHBIX padoT (ouHas popma)
Ounas ¢popma o0yuenust

Tema JleiicTBust Hax MaTpuuaMu. Pemnenne cucrem JIHHEHHbIX YPAaBHEHUH MEeTO0M
Kpamepa u I'aycca

Bapuanr 1
27 2 1
11-10
32 2 4
1.0ns paHHoro onpeaenuMTensa A= |4 5

0 -3 HallTW MHHODBI U
anredpanvecKkue JOTOJHEHHS JIEMEHTOB aq5, d33.
2.lanwr nBe Mmatpunibl A u B. Haiitu: a) AB; 6) BA (ecnu 3T0 BO3MOHO).
A=(2-1-38-7-6-342), B=(2-1-23-54121)
3.Pemute CJIY: a) metomom Kpamepa; 6) MmaTpuuHbIM METOIOM; B) MeTo10M ["aycca.
8%, +3x, —6x; =—4
X, +X, =Xy =2
4%, +X, —3X; =5

Bapuanr 2

-1 3
0
-1 3

A OO DN
N N W o
|
©

1.0na paHHoro onpeaenmTensa A=
JIOTIOJTHEHUS DJIEMEHTOB A3y, A14-
2.lanbl nBe Matpunibl A u B. Haiitu: a) AB; 6) BA (ecnu 3T0 BO3MOXHO).
A=(0-1327-1-322), B=(64-123-1)
3.Pemmuts CJIY: a) metonom Kpamepa; 6) MaTpuuHbIM METOJIOM; B) MeToioM ["aycca.
2% — X, +2%X; =3

0 6 gaiiTu MUHODBI ¥ aNIreOpanvecKue

X +X, +2%X, =—4
4%, + X, +4X; =3

Tema: [leficTBHSI ¢ KOMILUIEKCHBIMH 4YucjaaMHu. M3o00paskeHne KOMILUIEKCHBIX 4YHce]l Ha
IockocTH. Paszanmunbie GopMBI 3anmMCcH KOMIUIEKCHOro 4ucjaa. Popmynaa IJitaepa.
Pemenue KBaJApaTHBIX yPABHEHHH ¢ KOMILIEKCHBIMH KOPHAMHU.

Bapuanr 1

1.M306pa3uTh Ha KOMILICKCHON MI0CKoCTH ncaa 4 =92 2 ==35+23l.

2. lano: 4 =9=25; Z,==1+l. Byrypcnurs B anre6pamueckoii gopme: & —3%; 2%



.36 :154
3.Berunciiute 17+

4.3ammcats KoMmiekcHoe uncio Z=3+v3i g TPUTOHOMETPUYECKON U MOKa3aTeIbHON
dbopmax.

5.Jlano: 2 =2+2; Z,=-141. Byypciute B TPUrOHOMETPHYECKOH K IOKA3aTelIbHOI
4 / 2
.3 .
dbopmax: (2122) ! ;- Z,.

6.Pemure ypapHenue 2x°+32=0
Bapuanr 2

. 1 ..
. ,=—11; Z,=—-5I.
1.M300pa3uTh Ha KOMIUJIEKCHOW MJIOCKOCTH YUCIIA 3

22
. . z+2, -2
z,=4-i: z,=1+3i y Ly
2.J1ano: 4 1 £ * Beruncnute B anredpandeckoit popme: 1
219 :53
3.Beraucmres | 1.
4.3anmcath KoMIiekcHoe uncno Z=1—1 B TpHroHOMeTpHYECKOW M MOKa3aTeTbHOI

dhopmax.
5.lano: % =1-i; ,=—~2+V2iBprupciute B TpUrOHOMETpHUECKOH M IOKa3aTEIbHON

3 .. 3
dopmax: 4 "2 N4 Zp

6.Pemure ypapHenue x°+64=0

Tema: PackpbiTHE NpoCTeHIINX HeoNMpeaeJIeHHOCTel
Bapuanr 1
Haiitu npenen Gpyukmmm:

tgbx 3\/14—x—\/§_

5 2. .
sin sin 3x ' x—7 '
(Zx — 1)4"“ g el .
2x +3 7
Bapuanr 2
Haiitu npenen Gpynkmmm:
. 5x . Va—x—+x 1—coscos 5x
1. lim——; .—\/—; 3 —;
Xx—0 sinsin 7x 4—x2 1—coscos 3x
3x*-2 x%-2x-3 6 (x+5 )6—x
" VxB+3x+4’ ox%2-9 '’ " \2x-1 |
Tema: Haxokaenne npou3BOAHBIX 32IaHHBIX PA3JIHYHBIMHU CIIOCO0AMH
Bapuanr 1
3
4 1 earccos X
5 —
. . y=2x"——+=+3Jx y=
1.Haiitu npousBoaHble (QYHKIMMA: a) x* X ; 0) Vx+5; B)
yo log(3x—7)
ctg7x®

o . 2 ey — A2 ci
2. Haiitu ipou3BOIHbIE HEABHBIX QYHKIMIA: a) 2yIny=x;  §) Y C0SX=a"sin3x

Jx
3. llpumenuTs Jgorapudpmudeckoe quddepennnposanne K GyHkiusam: a) Y = X " ; 0)

y — (tgsx)arcsinx

_ 4
4. CocTaBUTh YpaBHEHHE KacaTeIbHOM, IPOBEICHHOMN K rpaduKky QyHKIHH y=C0S Xg

S
Touke A\3 16



Bapuanr 2

[2x+1
. o / y=
1. Haiitu ipomsBoubie ynkumii: a) ¥ =V3x" +2x-5; §) 2x-1; B)

y =sin ® 2x - cos8x®

2. HaiiTn npou3Bo/IHbIC HEBHBIX QyHKIWMiL: a) Y° +xINy=5; @) Y-gx=sin 4x-3y
_ Xcosx
3. [Ipumenuts norapudmudeckoe auddhepeHupoBaHne K QyHKIHUIM: ) y= ; 0)

y— ( ,—Xs )nx
4. CocraBuTh ypaBHEHHE HOPMAJIHY, IPOBEJCHHON K KacaTelbHOMY rpaduKy GpyHKIHH
y =2x"+4x—5g ouke A (-1; -7).

Tema OcHoBHBIE MeTOAbl HMHTEIPHPOBAHMSA: HeENOCPeACTBEHHOE, TMOJACTAHOBKOH H
HHTErPUPOBAHME M0 YaCTAM.
Bapmuant 1

1.Haiit HeomnpeIeIeHHbINH HHTETPaJT: .[(4)(3 —3-snx+ GJ;)dX X I(XZ +5)3dx; JXZ n x~dx;

.
J'cos3 X-sin x dx

2. BBIUMCIIMTE ONPEIEIEHHBIN HHTETPaT 72

T.rT
3.Haiitu cpennee 3Havenne ¢pyakmuu Y =~ ©0SX ma orpeske [4 ' 2}
4.0npenenuTb CXO0IUMOCTb (PacX0IUMOCTh) HECOOCTBEHHOTO MHTErpasia

+00 dx
fo 2x2-2x+1"
5.Haiitu miomans GuUrypel, orpaHUYCHHON JTUHUSAMUA Y = x> gy y=3-x
Bapuanr 2

Ix~ex—x5

, dX; j(3x+4)17dx;J'xz-arccosxdx;

1.HaiiTi HeonpeieIeHHbIN HHTETPaT:

. 3 x%sinsin 2x
2.BbIUUCINTD OIpe/IeICHHbIN HHTErpaj f_3 2 dx.
1 dx
3.0npeeuTh CX0AMMOCTh (PacXoAMMOCTh) HECOOCTBEHHOTO MHTErpaia [i T0n7—9nr1
" —9X
4

4. BBIYMCIIUTH IUIOMIAAb (GUIyphl, OrpaHMYEHHOM MuHUAMH Y2 = 9x; y = 3x

Tema: AudPepeHuuajbHbie YypaBHEHUSA
Bapuanr 1

1. Pemute JIY1 ¢ paznenstomuMucs NepeMEeHHbIMU (x+4)dy —(y—2)dx=0 y MOCTPOUTH
MHTErpaIbHYIO KPUBYIO, MIPOXOIAIILYIO Yepe3 Touky M(0; -1).

2. Haiitu  obmee  pemenue Y1 ¢ pa3AciHdlOMIMMHUCA  NEPEMEHHBIMU:
e¥sin ydx +tgydy =0; y'v1-x? —cos’y =0.

3. Pemuts ofiHOpOHbIE JIY1: % = 3y(ny-Inx) y1)=0; (x+y)y +x—y=0.

4. Pemmts JIHJTY: y'+ycosx =sin 2x, y(0) =0.

5. Pemuts /1Y1 , gomyckaromye NOHMKEHHUE MOPSAIKA:
»(0)=1,
1y'(0)=3; (1— x? )y" —xy=0.
6. Pernts JIIY2: V' —¥' =2y =0, y"+9y=0; y"+4y"+4y=0; y"-6y'+10y=5L-¢”"

y" =4C0S2X, HayaJbHbBIE YCIOBHS : {

Bapuanr 2

1. Pemute JIY1 c paszaensomuMucs nepeMeHHbBIMU (y—l)dy+(x+ 2)dx:0 U TIOCTPOUTH
MHTErpaIbHYIO KPUBYIO, IPOXOAAIIYIO Yepe3 Touky M(0; -1).

2. Haiitu oOmiee perienue /Y1 ¢ pazaensionmMucs IepeMeHHbIMU:



(sin(2x + y)—sin (2x — y))dx = i y=y' =y +x.
sin y
3. Pemuth ogHopoanbie VY1 (X - y)y, -y=0; y@)=1x+2y=xy.
4. Pemurs JTHAV ' +(x+D)y=3x"e" mpu y-1)=e.
5. Pemute [1Y1, nonyckaromme NOHWKEHUE TOPSAKA:
¥(0) =-3,
Y0 =0; yxInx=y’
6. Perntsb JIYo: y'=5y"+6y=0; y+3y'=0; y"+2)"+5y=0,
y"—5y"+—6y =3cos x+19sin x

y" = X+Sin X, HaYaIbHbIC YCIOBUSI {

Tema: BeposiTHOCTDH COOBITHS

Bapmuant 1

1.CKonBKO pa3mu4HBIX KOMIUIEKCHBIX 00€I0B MOKHO COCTaBUTb, €CJIM B MEHIO HMEETCS
3 nepBbIX U 4 BTOpBIX Omtoaa?

2.JIBoe CTylIeHTOB cIAlOT dk3aMeHbl. CKOJBKHMHE CIIOCOOaMU MOTYT OBITh ITOCTAaBJICHBI
UM OTMETKH, €CJTH U3BECTHO, YTO HUKTO U3 HUX HE MOy HEYAOBJICTBOPUTEIHLHOM OIEHKH?

3.Ha 5 coTpyaHUKOB BBIICISAIOT 3 MYyTeBKH B JoMa OTAbIXa. CKOJBKHMHU CIIOCOOAMHU
MO>KHO MX PacIpeeinTh, €CIH: a) BCe MYTEBKU Pa3INuHbl; 0) BCE MyTEBKU OJIMHAKOBBIE.

4.BeposITHOCTh TOMAaJaHUsl B MHUILIEHb KaXIbIM U3 TpeX cTpenkoB paBHa (0,4. mepBblii
CTPEJIOK JieJlaeT OJWH BBICTpPEJ, BTOpOW — nBa, TpeTtuil — Tpu. Komannma mosydut npus, eciu
TOTAJIET XOTS OBl OJMH U3 CTPENKOB. HaliTh BEpOSATHOCTH MOJydEHHUS MPH3a KOMAHIOM.

5.YCTpOMCTBO COCTOMT W3 8 HE3aBUCUMO pPaOOTAIOMUX JJIEMEHTOB. BeposTHOCTH
OTKa30B Ka)JIOTO M3 3JEeMEHTOB 3a BpeMsa T oamHakoBbl U paBHbl 0,2. Jljis 0TKaza ycTpoicTBa
JIOCTaTOYHO, YTOOBI OTKA3aJId XOTs ObI 3 AsieMeHTa u3 8. HaliTu BeposSTHOCTH OTKa3a.

6.BepositHocTh HeTOuHOU cOOpku mpubopa paBHa 0,2. HaiiTu BEpOATHOCTH TOTO, YTO
cpenu 500 mpubopoB okaxercs 400 TOUHBIX.

Bapuanr 2

1.CxonbKO pa3iuyHbIX OyKBOCOUETAaHUH U3 3-X pa3IMYHBIX OYKB MO>KHO COCTaBUTH W3
oykB cioBa «KKYBOMETP».

2.Nmeetcs 5 ObIYKOB KpacHOW mopojnbl, 4 — mectpoit u 7 — vepHoi. Haymauy Oepyt
oHOTO ObIuka. CKOJIBKO CYIIECTBYET CIIOCOOOB BbIOOpa ObIUKa HE UEPHOU MOPOAbI?

3.B Oacceiine comepxutcs 8 nemerd u 12 kaproB. KakoBa BeposTHOCTh TOro, 4to U3 4
HayJa4y BbUIOBJICHHBIX PHIO BCE OKAXKYTCS KaprnamMu?

4.13 6ykB cioBa «<bAPABAH» BriOuparot ae OykBbl. KakoBa BEpOATHOCTH TOTO, YTO
BbIOpaHbl OYKBBI «b» 1 «A»?

5.BeposarHocTs monaganus B uenb paBHa 0,9. HailiTu BeposSTHOCTH MomajaHusi B LIETb
XOTsl OBl OJTHOTO M3 YETHIPEX BBHICTPETIOB.

6.Ha aBToOaze 12 aBTomarmnH. BeposiTHOCTh BBIXOAA HA JIMHUIO KAXKJOW M3 HUX paBHA
0,8. HaiiTi BeposTHOCTh HOPMAJILHOW pabOThl aBT00A3bl B OJMKAWIINI J€Hb, €CIH AJI 3TOTO
HE0OX0IMMO UMETh Ha JIMHUU HE MEeHee 8§ aBTOMAIIIVH.

Tema: CnyqaiiHble BeJTHYMHBI

Bapuanr 1

1.TTocTpouTh 3aKOH pacrpenesieHus s J1.C.B. X — BO3MOXKHAs OlLleHKa o0ydJaroluiicsa
Ha ’K3aMeHe (YCJIOBHO CUMTATh BEPOSITHOCTD MOJIyYEHHUs KaXKIOW OILIEHKH OJMHAKOBOW) U HalTH
MaTeMaTH4ECKOe 0’KMJIaHuE ITOM ¢.B. byzneM cumtaTh, 4TO Ha IK3aMEHE MOKHO IOJyYUTh OJIHY
M3 OIICHOK 2,3,4,5.

2.Jlano: Mmarematmueckoe oxupanme ¢ =15; cpenmee kBampaTMueckoe OTKIOHEHHE

O =2 gopManbHO pacHpeeNeHHoii ¢. B. X.
Tpebyercs HaiiTu:



a) BEPOSTHOCTh TOTrO, YTO C. B. X INPUMET 3HAUEHUE, MPUHAMIESKAILIEE MPOMEKYTKY
(9;19) .
1

6) BCPOATHOCTb TOI'0, 4TO a0CoJII0THAS BEIIMYMHA OTKIIOHCHHS «X-a» OKaXKCETCS MEHBIIE

3.
3. H.c.B. X pacnpezneneHa mo NOKa3aTeIbHOMY 3aKOHY, 33JaHHOMY IUIOTHOCTBIO
. 0, x<0
. f(x)= ¢t x>0 . M(X), D(X), o(X)
pacrpeiefieHuss  BEpOsITHOCTEH » =Y. Haittu: a) ’ ’ ; 0)
P(4<X <6)
Bapuanr 2

1. HesaBucumble ciyyaiiHple BeauuuHbl X W Y 33JaHbl CBOMMH 3aKOHaMU
pacrpeneneHusi BEpOATHOCTEM:

x| P12 ]y

p 02 | 08 p 03 | 0,7
HaifTn MaTeMaTHUeCKOe OKMIaHHE CITydaiiHoi Bemmanasr XY
2. Jlano: maTtemarnueckoe oxxkuaanue o = 10; cpenHee KBa[paTU4eCKOE OTKIOHEHUE G =
4 HOpMAaIBHO PACIIPENEIICHHON C. B. X.
TpeGyercs HailTu:
a) BEpOSITHOCTh TOTO, UTO C. B. X MPUMET 3HAUCHUE, IPUHAAJIexKaliee IpoMexyTky (3; 7);
0) BEpPOSITHOCTb TOTO, YTO a0COIIOTHAS BEIMYMHA OTKIOHEHMS «X-a» OKaXKETCsl MEHbIIE 2

3. H.c.B. X pacnpeneneHa paBHOMEPHO, C INIOTHOCTh paclpeiesIiCHUs BUia
0, x<0

2,5 4

Flx)= % 0<x<6

0, M(X), D(X), c(X); 6) P2<X<4),

*>6 Bprucnuts: a)
IIpouenypa oueHuBaHUs KOHTPOJbLHOM PadoThI

O6yqa}oumec;1 BBIIIOJIHAKOT KOHTPOJIBHBIC pa6OTBI CaMOCTOATCIIbHO ayAUTOPHO IIOCJIC
HU3Yy4YCHUS OHpCI[CJ'ICHHOfI TeMBI. B cocTaB KOHTpOJ'IBHOfI pa6OTI)I BXOIAT HEC TOJIBKO CTAaHAAPTHEIC
3aJadyd, HO H KOM6I/IHI/Ip0BaHHBIe 3aa4u WM 3aJad4d C IPAKTHUYCCKUM COACPKAHUCM.
KOHTpOJ’IbHaﬂ pa60Ta COCTaBJICHA IIO0O BapHaHTaM. HpI/I OLCHKEC YPOBHS BbIIIOJIHCHUSA
KOHTpOJ’IbHOﬁ pa6OTBI, B COOTBCTCTBHHM C IIOCTABJICHHBIMH LCIIIMH W 3aJadaMHM JJI1 JaHHOI'O
BHAa yqe6H0171 ACATCIIbHOCTH YCTAHOBJICHBI CICAYIOIINUEC KPUTCPUHU:

— YMCHHUEC CaMOCTOATCIIBHO IIPOAHAJIM3UPOBATE YCJIOBHUC KaH(HOﬁ 3aJadyu Hu BLI6paTI>
HpaBI/IJIbeIﬁ MCTO/ PCHICHMA,

— YMCHHUC NIPABUJIBHO U JIOTUYHO IMPOBECTHU PCHICHUC 3aa4;

— CACJIATb TOYHBIC PACUCTHI U TOJIYYHUTDh BepHHﬁ OTBCT.

HpI/I OLCHKE OMPCACIIACTCA MOCICAOBATCIBHOCTD U JIOTUYHOCTD IMPUBCIACHHBIX pacuCTOB
B 3aJa4€, KAa4YCCTBO PCHICHU:A, MOJYYCHHC IIPABUIIBHOTO OTBCTA, YHCIIO U XAPAKTCP OIIHOO0K
(CYH_ICCTBCHHBIC nIn HCCYH_IGCTBGHHLIG).

IIo pe3yiibTaTaM BbIINIOJIHCHUA KOHTPOJIbHBIX pa60T o6yqa10meMyc;1 BBICTABJIACTCA
OIICHKA.

Kpurtepun onieHKM KOHTPOJILHOMH padoThI

BricTaBiseTcs olleHKa:
— «IIATb», €CJIN 06yqa101u1/11710;1 MOoKa3aJl yMCHUC CaMOCTOATCIIbHO IIPOaHaJIU3UPOBATH



yCJIOBHE KaX/I0H 3a/1aud U BHIOpATh MPABWIBHBIA METOJ PEIICHHs; BCEe 3aJaull PEIICHBI BEPHO
0e3 JTOrMuecKuX ¥ apuPMeTHIECKUX OMINOOK;

— «4EThIpe», ecar 00YUArOIIUICS MMOKa3al yMEHUE MPABHIBHO M JIOTUYHO HCIOJIb30BATh
(opMyIBI 1 METOJIBI PELICHHUS, HO IOIYCTHII He O0Jiee IBYX OLIHOOK.

—«Tpu», ecnu  oOydaromuiicss mokazaid  ci1aboe  yMEHHE ~ CaMOCTOSITEIIBHO
MPOAHATM3UPOBATh YCIOBUE KAXKAOW 3aJaud W BBHIOpaTh MPABHIBHBIA METOJ pPEUICHUS,
HETPaBUIBHO BBIOpAJ OJHY WK ABE (GOPMYIIBI, TOMYCTUI BHIYUCIUTEIbHbBIE OIINOKH;

— «JIBay, €CIM 00ydJaroIINiics pemm mpaBuibHo MeHee 50% 3amxanuii;

— «OJMHY, €clii OOy4aIoLUICS HE IPUCTYNAJI K PELICHUIO 3a1aHUH.

3aounas popma oOyuenust
IIpumepHBIH KOMIUIEKT 3aaHNI 1J151 KOHTPOJIbHOM padotsl (1 cemecTp)

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

2 0 -3 310 2 0 -1
A=|5 1 -1|, B=|-1 4 -2| C=[-1 2 -2
1 31 -3 -1 2 -3 3 0 -2

3aganue 2. Jlansl koopauHatsl BepiuH nupamuasl ABCD. TpeGyercs:

1). 3anucars Bektopel AB,AC,AD p cucteme OpT M HaliTM MOIyIH 3THX BEKTOpOB; 2). Haiitu

yron mexay Bektopamu AB,AC: 3) Haiitu momans rpaan ABC; 4). Haiitin 06beM nupaMuisl
ABCD.

2 A(2,-3,1); B(6;1,-1), C(4,8,-9) D(2;-1,2).

3apanue Ne 3. Pemuth cucreMy JIMHEWHBIX ypaBHEHHUH TpeMs crioco0amMu: a) METOI0M
I"aycca; 6) meTomoM oOpaTHO# MaTpuIlbl; B) o hopmyinam Kpamepa.

7%, —5X, =31
4%, +11x, =-43,

3 (2% +3X, +4x%, =-20.

3apanue Ne 4. Jlanwl Bepmuabl TpeyrosabHuka ABC. Haiitu: 1) nmuny ctoponst AB; 2)
ypaBHeHUs cTopoH AB 1 BC u ux yrinoseie koaddunuenTs; 3) yroia B B paguanax ¢ TOUHOCTBIO
0 IBYX 3HaKkoB; 4) ypaBHeHHe BbICOTHI CD u ee mnuHy; 5) ypaBHeHue meauanbl AE u
koopauHaTel Toukn K mepecedeHus 3toi meauansl ¢ BeicoToM CD; 6) ypaBHEHHE TPSMOH,
npoxosuiei yepe3 Touky K napaniensno cropone AB.

A(-50), B(7:9), C(5;-5);

3aganue Ne 5. YcTaHOBUTH, Kakue JUHUHM OMPEACNSAIOTCS JAHHBIMU YPaBHEHUSMH.
N300pa3uTh 5TU JIMHUU Ha YEPTEKE, OXapaKTEPU30BaB KPHUBHIC.

4x2+3y?—-8x+12y-32=0

3apanme Ne 6. HaliTu yka3zaHHbIE TIpeiebl.

n-1
. 3x? _Ex_2 I (RN e e arctg2x Iim(zn —3)

a) x> 2x*=X—6 6)">+3n?+n+4 B) =0 3x r) =0 4x  p"el2n+5

3aganue Ne 7. HaiiTu mnpousBOgHBIE TEPBOTO MOPSAKA, MOJB3YACH (GopMyTamMu
middepeHnnpoBaHus.

y:3x5—%+i‘/;

IIpumepHBIH KOMIUIEKT 3aaHUH 1JIs1 KOHTPOJIBLHOI padoTsl Ne 2 (2 cemecTp)

3apanme Ne 1. Haiitu yka3aHHbIE HEONIPEAETICHHBIE MHTETPAJIBL:



2+3x —2x° 2 2

J.\/_—dx = | In® (5x+7) | X d>§3

1. a) Jx 6) B) Y BX+7 r) J1+x
3amanue Ne2. BbIUHCINTD IUIOII/1b, OTPAHUYCHHYIO 3aJaHHBIMH APa00IaMu.

1., 1.,
=—X"—X+1, y=—=X"+3X+6;
Y 2 Y 2

3aganue Ne 3. Haiitu: a) wuyacTHoe pelleHHE JIMHEHHOro  OJHOPOJIHOTO
maddepeHInanbHOTO YpaBHEHHsI BTOPOTO TOPSAKA C  TOCTOSHHBIMU  KOA(PHUIIMEHTaMH,

X=Xy, Y= =y,
VIOBIETBOPSIONICE 3aIaHHBIM HadadbHbM ycrmomsv; < %00 Y = Yo Y = Yo - 6) o6bmee
peleHne JIMHEHHOTO HEOTHOPOAHOTO AH((EepeHINaNbHOTO ypaBHEHUST BTOPOTO TMOPSAKA C

MOCTOSIHHBIMU KO3 (UIIMEeHTaMH,
a). V' +3y'+2y=0, y(0)=1y'(0)=1 5).Y" —5Y = 4x+3
3aganue Ne 4. Haiitu obmiee u vactHoe peuieHue MuddepeHInaIbHOro ypaBHEHHUs,

YIOBJIETBOpSIONIee HadanbHbIM yeaosusam J — Yo TPH X=X,

- 7)_1
y+acy=xer, yo=0 Y= y(Zj_z

IIpuMepHBIH KOMILIEKT 3a/IaHUI VI KOHTPOJIbHOH padoTsl Ne 3 (3 cemecTp)

3apanust Ne 1. B notepen u3 50 O6unetoB 8 BeIMTPHINIHBIX. KakoBa BEpOsITHOCTH TOTO,
YTO CPEIH MATH HayraJ BIOpaHHBIX OMJIETOB /IBa OKAXYTCS BBIUTPBIIIHBIMU?

Bapanust Ne 2. Jlng curHammsanuu o0 aBapuM YCTAHOBJIEHBI TPH HE3aBHCHMO
paboTaronux ycrpoiictea. BeposTHOCTH TOrO, 4TO MpU aBapuu cpaboTaeT MepBoe YCTPONCTBO,
paBHa 0,9, BTopoe — 0,95, Tpethe — 0,85. Haiitii BeposITHOCTH TOTO, YTO IIPH aBapuu CpabOTaeT:
a) TOJILKO JIBa yCTpOHCTBA 0) XOTS OBI OJIHO.

3aganus Ne 3. BeINOIHUTH NEPBUUHYIO 00pabOTKY pe3ylbTaToB HAOIIOACHHUSI METOI0M
MaTeMaTH4eCKOU cTaTUCTUKU. J1Jig 3TOrO0:

1). CrpynnupoBaTh JdaHHbIE B BapHAIlIOHHBIE PAIbl M MOPEJICTaBUTh B BHJE
SMIUPUUYECKON PYHKIHUU pacTpeaeNeHusl.

2). I'paduyeckn u300pa3uTh BapHALMOHHBIE PSABI U AMIUPUYECKYIO (YHKIHIO
pacnpeneneHusl.

3). BbruuciauTh OCHOBHBIE YHCIIOBBIE XapaKTEPUCTHKU BEIOOPOYHO M COBOKYITHOCTH.

4). I[IpencraBuTh COJEPIKATEIBbHYIO HHTEPIIPETALIUIO PE3YIbTATOB HAOIIOACHUH.

JlaH TOpeMOHTHBIN pecypc KopoOku nepenad tpakropa JT-34 B MoTodacax.

45 |36 |39 |37 |62 |73 |25 |11 |14 |39 |11 |14
1 0 2 5 6 4 5 4
99 (84 |30 |27 |30 |12 |17 |12 |13 |32 |23 |24
1 3 1 3 7 0 9 0 6 1
29 (32 |27 |15 |15 |16 |33 |24 |21 |21 |26 |30
1 5 4 3 5 2 3 1 1 7 5 4
16 |19 |17 |33 |23 |21 |32 |27 |21 |28 |17 |17
4 9 5 6 1 5 0 4 4 7 8 7
32 |22 |21 |24 |25 |33 |27 |18 |22 |16 |24 |21




22 |28 |31 |26 |19 |23 |17 |24 |24 |21 |21 |29

29 |15 |23 |15 |25 |23 |22 |21 |26 |32 |27 |16

16 |24 |22 |22 |21 |27 |34 |43 |29 (31 |21 |26

3apanuss Ne 4. Jlana tabnuma pacnpenenenuss 100 gepeBornepepabaThIBAIOMINX
MPEANPUATHI IO IPOU3BOICTBEHHBIM cpeacTBaM X (ThIC. JIEH. €]1.) U M0 CYTOYHOU BbIpaboTke Y
(t). U3BectHo, ytOo Mexay X u Y CyIIECTBYEeT JUHEIHas KOpPPENSLHUOHHAS 3aBUCHUMOCTb.
Tpebyercs:

1) BbIUUCITUTE BHIOOPOYHBIE CPEHUE KAXKI0H KOMITOHEHTHI.

2) BBIYHCIUTD JUCTIEPCHU KAXKI0H KOMITOHEHTBI.

3) OueHuTh TECHOTY CBSI3U, BBIYUCIUB KO3(PPUIIMEHT TMHEWHOMN K KOppENALuu.

4) Haiitu ypaBHeHUsI TUHEHHBIX perpeccuit Y mo X u X mo Y.

5) Hoctpoenune muuuii perpeccun Xmno Y u Y mo X

yl| 2 |3 6, | 7,19 |10, | 1
X 2 16 |5]4]8]|2 6 2
200 5| 3| 4
360 7| 8
520 9| 10| 14
680 8| 7| 6
840 2| 3 2
100
0 6| 6
IIpoueaypa oueHUBaHUS KOHTPOJIbLHOM PadoThI
KoutponpHast pabota - BHA NUCBMEHHOW paOOThl, HamNpaBiICHHBIH Ha OCBOCHHE

KOMIIETEHIUH, MPONUCAHHBIX B paboueil mporpamMme aucuuiuinabl Marematuka. OGydaromecs
BBIMOJIHAIOT KOHTPOJIbHYIO paboTy B COOTBETCTBMM C YYEOHBIM IUIAHOM B  CPOKH,
ycranoBieHHble 1]J10.

[Tpu onleHMBaHMK KOHTPOJIBHOM pabOThl 0OpaIaeTcsi BHUMaHUE Ha CICIYIOIUE MOMEHTHI:
1. conepxkanue paboOTHI;

2. 00beM u oopMIIeHHE PAOOTHI;
3. MOJHOTA U MPAaBUWIHHOCTh PELICHUS 3aJaHUN.

Ecau pa60Ta BBIIIOJIHCHAa C HApPYHIICHHEM BCCX BBIHICIICPCUUCICHHBIX YCJIOBI/Iﬁ HJIn HEC
MOJIHOCTBIO, TO OHA BO3BpAIlACTCA o6yqa10meMyC;1 JJIsL I[Opa60TKI/I. I/ICHpaBHCHHaH pa60Ta
MMpEAOCTABIIAIOTCS HA ITPOBEPKY BMECTC C HE 3a4TE€HHOM pa60TOfI.

Kpurtepun onieHKH KOHTPOJILHOMH padoThI

3a paGOTy BBICTABJIACTCA OLICHKA «3a4YTCHO» HJIU «HE 3a4TCHO».
OI.ICHKE[ «Baimero» BbICTABJISCTCA B CIIydac, €CIIU:
1. pa60Ta BBITIOJIHCHA I10 IJIaHYy,



2. B KaX/IOM 3aJ]JaHM{ [TPUBEJICHO MPABHIILHOE Pa3BEPHYTOE PEIICHHUE,

3. 06weM u oopmiieHUE pabOTHI OTBEYAIOT TPEOOBAHUSM,

4. paboTa BBITIOJIHEHA aKKYPATHO, B 33IaHHOH JIOTUKE, 0€3 BRIYUCIUTEIHHBIX OMIHOOK,

5. oOy4arouIniicss MOKET OTBETHTD Ha MPeI0KEHHBIE BOIIPOCHI IO JAHHOM padoTe.
[Tpu HEBBITIOTHEHUN IEPEUHCIICHHBIX TPEOOBAHUI BHICTABIISIETCS OILICHKA «HE 3AYMEHO».



