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IIpu paspaboTke padoueii mporpaMmbl Y4eOHOM TUCIIUIIMHBI B OCHOBY IOJIOKCHBI:

1) @®I'OC BO mno nampasnenuro moarotoBku 21.03.02 3emiieycTpoCcTBO M KaJlacTphl (YpOBEHb

OakanaBpuarta), yTBep>KICHHBIH MHUHUCTEPCTBOM HayKH U BbIciiero oopasosanust PO «12» asrycra 2020
r. [Ipukaz Ne 978.

2) Y4eOHBIN TUTaH OCHOBHOW 00pa3zoBaTelIbHOH MporpamMmbl Hpoduiis 3eMenbHBIH KanacTp
onobpeH Yuensim coBetom @I'BOY BO I'AY Cesepnoro 3aypanbs ot «23» centsiopst 2020 r. [IpoTokon
Ne 2

Pabouas mporpamma yueOHON MTUCIUILTHHBI (MOAYJs) onoOpeHa Ha 3acelaHny Kadeapsl MaTeMAaTUKHA U
uHpopmaTuku oT «06» oxTs0pst 2020 r. [IpoTokom Ne 2.1

W.o. 3aBenyromero kadenpoi g ' M.B. Bunorpanosa

Pabouas mporpamma yueOHON TUCIUILTHHBI (MOIYJIs) 0100peHa METOINIECKON KOMUCCHEN HHCTUTYTA
ot «24» okts16ps 2020 r. [Ipotokon Ne 2

ncenareab METOANYECKOM KOMUCCHU HHCTHTYT gtef .A. Mensakos
IIpencenare €TOIMYECKON KOMHCC c a ’:‘: O.A. Mensaxosa

Pa3paboruuk:

Kynukosa C.B., crapmmii npenonasaTens kadeapsl MaTeMaTuku U HHPOPMATUKU

et

H.o0. nupeKTOpPa MHCTUTYTA: O.A. lllaxoBa



1. IlepeyeHb MJIAHMPYEMBbIX Pe3y/JbTATOB 00y4eHHS 110 AUCHHUILIMHE (MOLYJIIO),
COOTHECEHHBIX € IJIAHUPYEMBbIMH Pe3yJIbTaTAMH 0CBOCHHS 00pa30BaTeIbHOI

NPOrpaMMbI
Kooebi
vommome pe3ynbTaThbl VIHAMKATOP AOCTVIKEHUA I'Iepequb nAaHUpyembiX pe3ynbTaTtoB
" 0CBOEHMA KoMMeTeHLMM obyueHua no aucumnanHe
Hyulii
OMNK-1 CnocobeH pewaTb UAa-2 onva - 3HaTb: OCHOBHbIE 3aKOHbI, MOHATMA U METOAbI

3a4aum
npodeccmoHanbHoOM
AeATeNbHOCTH
NPUMEeHAN MeToAbl
MOAEe/IMPOBaHNA,
MaTeMaTUYeCcKoro
aHanus3a,
€CTeCTBEHHOHAYYHbI
eun
ob6LenHKeHepHble
3HaHMA

Mcnonb3yeT 3HaHUA
OCHOBHbIX 3aKOHOB
€CTeCTBEeHHOHaY4HbIX
ANCLUNAWH ANA pelleHus
CTaHAAPTHbIX 33434 B
obnactu npodeccroHanbHOM
OeATeNbHOCTMH.

JNIMHEHOW anrebpbl, MaTeMaTUYECKOTO
aHa/M3a; OCHOBbI aHANIUTUYECKOW reOMEeTpuu;
NMOHATUE N OCHOBHbIE CBOMCTBA KOMMIEKCHbIX
yncen; oCHOBbI TEOPUMN OBbIKHOBEHHbIX
anddepeHLManbHbIX YpaBHEHUN, ANCKPETHOM
MaTEMATUKK, BbIYUCAUTENbHBIX METOA0B,
TEopUM BEPOATHOCTEN M MaTeMaTUYECKOM
CTAaTUCTUKM.

YMeTb: UCMo/b30BaTb MaTEMATUYECKUI
annapar Ans peLeHns TMNoBbIX 3a4a4
aHAIMTUYECKON reOMEeTPUKN, MaTeMATUYECKOTO
aHanM3a U IMHENHOM anrebpbl K pelleHmnto
npodeccmoHanbHbIX 334a4;

- pewaTtb 06bIKHOBEHHble guddepeHumanbHble
YPaBHEHMSA, BO3HUKAIOLLMX NPU ONUCaHWUU
NPOLECCOB B MHKEHEPHO-TEXHUYECKUX
ANCUMNANHAX;

- MCMO/Ib30BaTb CBOMCTBA KOMM/IEKCHbIX YMCEN
B MPUKNAAHBIX AUCLUMNANHAX;

- NPUMEHATb OCHOBbI BEPOATHOCTHbIX
pacnpegeneHuii K peLueHnto NpuKIagHbIX
3ajavy;

- cobupaTtb M 06pabaTbiBaTb CTAaTUCTUYECKYIO
MHPOPMaLMIO ANA OLEHKN NapameTpoB
pacnpegeneHus;

-yCTaHaB/IMBaTb KOPPENALNOHHYIO
33aBUCMMOCTb MeXAY GaKTOPHbIM NPU3HAKOM U
pe3ynbTaTUBHbLIM, COCTaBAATb YPAaBHEHUSA
33aBUCMMOCTb

BnapeTtb: metogamm noctpoeHma
MaTeMaTUYeCKUX Mmoaenein ¢ UCNo/ib30BaHMEM
annapaTa MaTeMaTM4yecKoro aHannsa, Teopum
06bIKHOBEHHbIX AnddepeHUnanbHbIX
ypaBHeHUI, HEOBXOANMbIX ANA pelleHua
TUNOBbIX NPOdECCUOHANBHBIX 334au.

- HaBblKaMM aHanu3a n 06paboTKM AaHHbIX,
HeobXoAUMbIX ANA PeLLueHnA TUNOBbIX
npodeccmoHanbHbIX 3a4a4

UAO-7onk-1- [pumeHaeT
9KOHOMMKO-MaTemaTU4eckKme
MeToAbl MOAENIMPOBAHNA ANA
pelleHna 33434 B
npo¢deccnoHanbHOM
[eATeNbHOCTH

3HaTb: OCHOBHbIE METOAbl SKOHOMMKO-
MaTeMaTUYeCcKoro MoAennpoBaHMa ans
pelleHns NPUKAaAHbIX 3a4au.

YmeTb: 0T6MpaTh M NPUMEHATH OCHOBHbIE
MeToAbl 3KOHOMMUKO-MaTEMATUYECKOTO
MOAENMPOBaHUA A1A pelleHna 3a4au
NpUKIagHOro xapakrepa.

BnageTtb: METOA4aMMU SKOHOMMKO-
MaTeMaTUYeCKoro MoAeANPOBaHMUA NPK
pelweHnn NpodeccoHaNbHbIX afau.




2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

JlanHasi MUCHUIUIMHA OTHOCHUTCS K biroxy [ o0s3arenpHONW 4YacTd 00pa3oBaTEIbHOM
IIPOrPaMMBI.

JUnist u3y4eHus: JUCUUTUTMHBI HEOOXOIUMBI 3HAHUS B 00JIACTH MaTEMAaTUKH B COOTBETCTBUU
¢ denepanbHbIM TOCYAAPCTBEHHBIM 00Pa30BaTENIbHBIM CTAHIAPTOM CPEAHErO (TIOJIHOr0) 00IIero
o0OpazoBaHusl.

Maremartuka sBieTcs IPeIUeCTBYOMEN AMCUUAILIIMHON i qucuuiuine: Conuosorus,
Ousuka, Teopust MaTeMaTHUeCKOW 00paOOTKM TeoAe3MYECKUX U3MepeHuil, Merpoiorus,
CTaHJAPTU3ALMS U CepTHPUKALIUA.

Jucnunnuna n3ydyaetcs Ha 1 u 2 kypcax B 1, 2, 3 cemectpax 1o ouHoi popme oOydeHus, Ha
1 u 2 kypcax B 1, 2, 3 cemecTpax 1o 3a04HOU (hopme.

3. O0bemM JUCHHUIJIMHBI U BUABI Y4e0HO#1 padoThl

OO61mas TpyA0eMKOCTh AUCHUILINHBI cocTaBisieT 432 yacoB, 12 3a4eTHBIX AMHHII

Bun yuebnoit paboTsl Ounas popma 3aounas popma
Bcero CEMECTPBI Bceer CEMECTPBI
4acoB 1 2 3 0 1 2 3
9acoB
AyauTOpHBIE 3aHATHS (BCEro) 192 64 64 64 52 18 18 16
B Tom uncie: - - - - - - - -
JISKITMOHHOTO THIIA 96 32 32 32 26 8 10 8
CeMHHaApCKOro THma 96 32 32 32 26 10 8 8
CamocrosiTeibHast pa6oTa 204 62 80 62 344 | 108 | 126 110
(Bcero)
B Tom uncie: - - - - - - - -
[TpopaboTka Marepuana 102 31 40 31
JIEKIUH, TOArOTOBKA K 258 81 95 82
3aHSATHIM
CamocrosTenpbHOE H3yYCHNE 24 8 8 8
TEeM
PacuerHo-Tpadmdeckas pabora 78 23 32 23 - - - -
KoHTponbHbIE paboThI - - - - 86 27 31 28
Bua npomexyrounon JK3. 3a4eT | DK3. DK3. | 3a4eTr | JK3.
aTTecTaluu (3a4eT, IK3aMeH)
9K3aMEH 36 18 - 18 36 18 - 18
OO0mmast Tpya0oeMKoCTs:  4YacoB | 432 144 144 144 432 | 144 | 144 144
3a4ETHBIX €IUHHUIL 12 4 4 4 12 4 4 4

4. Conep:xkanue QU CHUNTHHBI

4.1 Conep:xxaHue pa3iesioB JUCHUINIHHBI




HanmeHoBaHuMe pasgena
ONCLUUNANHBI

CopeprKaHue pasgena

2

3

NnHeliHas anrebpa

Matpuubl.  [OelictBua  Hag — matpuuamu.  Ob6patHas  maTpuua.
OnpeaennTenv BTOPOro U TPETbero NopsaKa, Ux cBoMcTea. Onpegenmtenu
BbICLUMX MOPAAKOB. PelleHne cucTeM JIMHEWHbIX YpPaBHEHUA METoA0M
Kpamepa un lNaycca

AHanuUTU4ecKan reomeTpuAa

MpsAMOYro/ibHasA 1 NOAAPHAA CMCTEMA KOOPAMHAT. Pas/iMyHble ypaBHEHUS
NPAMOI Ha NAOCKOCTU. Yron mexay npsmbiMU. PaccTosaHME OT TOYKM 40
npsmoi. Kpueble BTOPOro nopagKa: OKPYMKHOCTb, 3/4MNC, rMnepbona,
napa6ona. BekTopbl. [lecTBUA Hag BeKTopamu. PasnorkeHue BeKTopa no
6a3ncy. Hanpaenatowme KocnHycbl. CKanapHoe, BEKTOPHOE U CMeLlaHHoe
npousBeAeHNs BEKTOPOB M MX CBOMCTBA

KomnsieKcHble uncna

MoHATME KOMMIEKCHOro 4Yncna. [eilcTBua ¢ KOMMIEKCHBIMU YUCAaMU.
M306parkeHne KOMMNEKCHBIX YMCEN Ha MIOCKOCTU. Moay/ib U aprymeHT
KOMMNNEKCHOro uyucna. Anrebpavueckas, TPUrOHOMETpUYEcKas U
noKasaTtesibHaa ¢Gopmbl  KOMMAeKcHOro uucna. Popmyna ditnepa.
Bo3sseaeHve B cTeneHb M M3B/EYEHME KOPHA M3 KOMMAEKCHbIX YMCen.
PelweHne KBagpaTHbIX YPaBHEHMI C KOMMIEKCHBIMU KOPHAMM.

BBeaeHne B MaTemaTUUeCcKui
aHanus

MoHATHe dyHKUMM oaHOM nepemeHHon. ObnacTb onpeseneHuns, obnacto
3HayeHui, ceolicTBa GyHKUMM K ee rpaduK. Mpeaen dyHKLMU. OCHOBHbIE
Teopembl O npegenax. beckoHeyHo Mmanble n HeckoHeyHo 6onbline
BE/MUMHBI M CBA3b  MeXAy HuMW. PackpbliTue  npocTenumx
HeonpegaeseHHOCTEN. MoHaTMe HenpepbIBHOCTH byHKUMK.
Knaccudukauma Touek paspbiBa GyHKLMM

OnddepeHymanbHoe
ncuncneHme GyHKUMM 0gHON
N HECKONIbKUX NepemMeHHbIX

MNpounssogHaa ¢GYHKUMM OAHOW NEepemMeHHON, €€ reomMeTpUYecKUin wu
MexaHu4yeckmit cmbicn. MMpasuna anddepeHumposaHma w  Tabauua
npousBoaHbiX. OuddepeHunpoBaHne CAOXKHON W HeABHOW YHKLMNA.
JNorapuémunueckoe auddepeHumnpoBaHme. Mpon3BoaHble  BbICLLIMX
nopsakos. AnddepeHuman dyHkumun. MpumeHeHne guddepeHumana K
NPUBAUKEHHBIM  BblUMCNEHUAM.  [loHATME  PYHKUMKM  HECKO/IbKUX
nepemeHHbIX. YacTHble MpPoOM3BOAHbIE M MONHbIA  AnddepeHLman
OYHKLUMM  HECKONIbKUX NepemMeHHbIX. [pumMeHeHWe npousBOAHOW K
nccnefoBaHuto GyHKLMI OQHOM M ABYX NepemeHHbIx. Mpon3BoaHan no
HaMNpaBAEHMIO N TPAANEHT PYHKLIUN HECKONbKUX NEPEMEHHbIX.

NHTerpanbHoe ncumcneHme

MoHaTMe nepBoobpasHon GyHKUMKU. HeonpeseneHHbl UHTErpan u ero
csoicTBa.  Tabnvua OCHOBHbIX WHTerpanoB.  OCHOBHble MeTOAbI
WMHTErpMpOBaHMA: HENOCPEACTBEHHOE, NOACTAHOBKOM U MHTErpupoBaHue
no yactam. MHTerpMpoBaHue paumMoHanbHbIXx Apobei. OnpeaeneHHbln
WHTEerpan u ero ceoictea. Popmyna HotoToHa-/lenbHULA. HecobCTBEHHbIE
WHTerpanbl 1-ro n 2-ro poga. MpuaoxKeHWa onpeaeneHHOro nHTerpana.

O6bIKHOBEHHbIE
andoepeHunanbHble
ypaBHeHus

MoHaTue guddepeHunanbHoro ypasHeHns. ObLiee U YaCcTHOE peLleHus.
3apava Kowwu. [uddepeHumanbHble ypaBHeHMs 1-ro nopagKa: c
pasgenfAlWwnumMmcs  NepemeHHbIMW,  OAHOPOAHbIe WU JIMHENHble.
YpaBHeHue bepHynnaun. [Y, ponyckawowme NOHUMXKeHUe nopaaKa.
JlnHeliHble Y 2-ro nopaaKa ¢ NoCTOAHHbIMKU KO3dPULMEHTAMMU.

[uckpeTHaa matemaTuka

Teopwua rpados. HeopmneHTMpoBaHHble rpadbl. Cnocobbl 3agaHns rpados.
TpaHCNopTHblE 3a4a4u.

OCHOBbI BbIMUCAUTENbHbIX
MeToA08B

Annpokcumauma. MeTog HaMmeHbLIMX KBaapaTos




10

OcHoBbI TeEOpUMU
BEPOATHOCTEN

OCHOBHbIE MOHATUA TEOPUN BEPOATHOCTEM M Knaccudukauma cobbiTUNA.
PasnuuHble onpeaeneHua BepoATHOCTU. OCHOBHble TeOpemMbl TEOPUM
BepoATHocTel. MOBTOPHbIE HE3aBUCUMbIE UCMbITaHWUA, cxema bepHynau.
CnyyaliHble  BENMYMHBI:  OnpefeneHve,  BuUAbl W YUCIOBble
XapaKTepPUCTUKNU. DYHKLMA pacnpeseneHmsa u NNOTHOCTb pacrnpeseneHns
BEPOATHOCTEN. 3aKOHbl pacnpefeneHus BepOATHOCTEM  CAyYaWMHbIX
BE/INYMH.

11

MaTtemaTnyeckaa CTaTUCTMKA

3apauM  MaTemMaTU4ecKon CTAaTUCTUKKU. [eHepanbHas M BblbOpOYHas
COBOKYNHOCTU. [loAMroH K ructorpamma. BblbopoyHbii  meToa,.
CTaTMcTMUecKoe pacnpefeneHue Cy4alHoro npusHaka. ImMnupuyeckan
byHKUMA  pacnpegeneHua.  CTaTUCTUYECKME  OLEHKM  MapameTpoB
pacnpegeneHuns. TouyeyHble OUEHKM U  WHTEPBasibHble  OLEHKM.
CTaTMCTMUYECKan NPOBEPKa CTaTUCTUYECKUX TUMOTE3. DNEeMEeHTbl Teopun
Koppenauuun. JInHenHaa koppenaums. YpasHeHune perpeccum. O6paboTka
3KCMepUMEHTaNbHbIX AaHHbIX METOAAMW MATEMATUYECKOM CTAaTUCTUKM.

4.2 Pa3zgennl AMCHUINIMHBLI 1 BUABI 3aHATHI

Ounas gopma 00yueHHs

Neo HanmeHoBaHue pasgena gucumnanHbl NekKu,. CemuH. Ccp Bcero
n/n T™Mna TMna Yyacos
1 2 3 4 5 6
1 cemectp
1 NnHeliHas anrebpa 4 6 7 17
2 AHanunTu4eckasa reometpma 4 4 18 26
3 KomnnekcHble yncna 2 4 6 12
4 BeBeneHne B maTtemaTUYeCKM aHaNu3 8 6 13 27
5 OnddepeHumanbHoe ncuncneHme dyHKLMM 14 12 18 44
OZIHOW M HECKOJ/IbKMX NepeMeHHbIX.
DK3ameH - - - 18
WUroro: 32 32 62 144
2 cemecTp
6 NHTerpanbHoe ncuncneHune 16 16 40 72
7 O6bIKHOBEHHbIe AnddepeHunanbHble 10 10 30 50
ypaBHeHuA
8 JOunckpeTHaa matemaTtumka 6 6 10 22
WUroro: 32 32 80 144
3 cemecTp
9 OCHOBbI BbIYUCIUTENIbHBIX METO4,0B 4 4 6 14
10 OCHOBbI TEOPUN BEPOATHOCTEN 12 12 15 39
11 MaTtemaTnyeckaa CTaTUCTMKA 16 16 41 73
SK3aMeH - - - 18
WUroro: 32 32 62 144
Bcero: 926 96 204 432
3aounas popma oOyueHnust
Ne HanmeHoBaHMe pasgena gUCLUNAUHDI Jleku, CemuH. Cp Bcero
n/n TMna T™Mna Yyacos
1 2 3 4 5 6
1 cemectp
1 NnHeliHas anrebpa 2 2 20 24
2 AHannTu4eckas reomeTtpumsa - - 24 24
3 KomnnekcHble yncna 2 - 18 20
4 BBeaeHne B MaTeMaTMUYECKMIA aHaNu3 2 4 22 28




5 AnddepeHymanbHoe ncuncneHne GpyHKuUum 2 4 24 30
OAHOM U HECKONBbKMX MEepPeEMEHHbIX.
JK3ameH - - - 18
WUroro: 8 10 108 144
2 cemecTp
6 NHTerpanbHoe ncuncaeHune 6 4 50 60
7 O6bIKHOBEHHbIE AnddepeHLnanbHble 4 4 44 52
ypaBHeHUA
8 [JuckpeTHaa matemaTuKa - - 32 32
WUrtoro: 10 8 126 144
3 cemecTp
9 OCHOBbI BbIMUCAUTEIbHbIX METOA40B - - 32 32
10 | OcHoBbl TEOPUM BEPOATHOCTEN 4 4 38 46
11 MaTtemaTtnyeckan cTaTUCTUKA 4 4 40 48
SK3ameH - - - 18
WUroro: 8 8 110 144
Bcero: 26 26 344 432
4.3 3aHATHS CEMUHAPCKOIO THIIA
Ne TpyAoOeMKOCTb
Ne pasgena Tema (vac.)
n/n | Ancumnan ouHaa | 3aouHas
Hbl
1 2 3 4 5
1. 1 MaTpuubl 1 UX CBOMCTBA. [JeMCcTBUA HaL MaTpuLamu. 2 -
2. 1 Onpeaenntenu 2-ro v 3-ro NopaAKoB, UX CBOMCTBA U BblYUC/IEHME. 2 1
Ob6paTHasa matpuua. OnpegenvTenn n-ro nopaaka.
3. 1 PelieHue cucTem NMHENHBIX ypaBHeHUM meTogamu Kpamepa m laycca. 2 1
4. 2 KpvBble BTOpOro nopagKa: OKPYKHOCTb, 344unc, runepbona, 2 -
napa6ona
5. 2 BeKTopbl. PasnoxeHwe BeKTopa no 6asucy. KoopauHaTtbl BeKTopa. 2 -
Hanpasnsatowme KocnHycbl. BeKTopHOe M cmellaHHOe npou3BeaeHua
BEKTOPOB M WX CBOWMCTBA. BbluMcneHne nnowagen M o0b6bEMOB
reomeTpuyeckmx puryp
6. 3 [elcTBnuA ¢ KOMNAEKCHbIMM Yncnamn. M3o6paxeHne KOMMIEKCHbIX 2 -
yucen Ha nnockoctu. Anrebpauvyeckas, TpPUTOHOMETPUYECKasa MU
noKasaTenbHaa GopMbl KOMNJEKCHOTO YMCAa.
7. 3 Bo3seaeHue B cTeneHb U U3BNeYEeHUEe KOPHA M3 KOMMIEKCHbIX Yncen. 2
PelueHune KBagpaTHbIX YpaBHEHWUI C KOMNAEKCHbIMUW KOPHAMM.
8. 4 ng 2 2
PackpbiTe HeonpeaeneHHocTel Buaa: 0 o
9. 4 [lBa 3ameyaTenbHbIX Npegena. 2 2
10. 4 UccnepoBaHme PpyHKLMM Ha HeNnpepbiBHOCTb. TOYKM paspbiBa 2 -
DYHKUMM
11. 5 MoHsTMEe npou3BoAHON GYHKUMKM OfHOM nepemeHHon. OCHOBHble 2 2
npasuna anddepeHumpoBaHus, Tabaumua NPOM3BOAHbIX.
FeomeTpuyeckuit n dusmnyeckunin cmbicn NpPOU3BOAHON.
OnddepeHumpoBaHne CNOKHOM GYHKLMN
12. 5 MponsBoaHble BbicWKUX nopaakos. AuddepeHunpoBaHue HesBHOMU 2 1
dYHKUMIA. Norapudmmyeckoe anddepeHumposanme. JudbdepeHumnan
dYHKUMK.




13. 5 MpumeHeHMe nNPOU3BOAHOM K WUcCCNefoBaHUO GYHKUMKM  OOHOMU 2 1
nepemeHHow.
14. 5 YacTHble npou3BOoAHble W NOAHbIK  anddepeHumnan GyHKUUK 2 -
HECKOJIbKMX NepeMeHHbIX.
15. 5 MpuMeHeHMe NpPoM3BOAHOM K UCCNeAoBaHMIO  GYHKUMIA  ABYX 2 -
nepemeHHbIX. 3KcTpemymbl OYHKUMI  ABYX  NEpPeMEeHHbIX.
Heobxoanmoe 1 AoCTaTOUYHOE YC0BUA IKCTPEMYMA.
14. 5 Mpon3BoaHaAa MO HaMNpPaBAEHUID W TPAAMEHT PYHKUMU HECKONbKUX 2 -
nepemeHHbIX
WUrtoro B 1 cemecTpe: 32 10
15. 6 OcHOBHble MeTOoAbl WHTErpMpOBaHMA: HenocpeacTBEHHOe, 3ameHa 6 2
nepemMeHHOM U UHTErPUPOBAHME MO YACTAM.
16. 6 NHTerpmpoBaHuMe paumoHaabHbix gpobeit. 4 -
17. 6 OnpeaeneHHblii HTErpas, ero CBOMCTBa U MeTOAbl BbIYMCIEHUA. 2 1
18. 6 HecobcTBeHHbIE MHTErpasibl, CNOCObbI UX BbIYUCIEHUSA 2 -
19. 6 MpunoxkeHna onpeneneHHoOro nHTerpana. 2 1
20. 7 OnddepeHumanbHble ypaBHeHUsA nepsoro nopaagka. Obuwee 1 yactHoe 2 2
peweHuna. [1Y1 c pasgenarowmmnca nepemeHHbimn. OgHopoaHble Y1,
METOJ, peLleHus.
21. 7 JNnHeiHble Y1. YpaBHeHWe bepHynau. 2 1
22. 7 OnddepeHumancHble  ypaBHEHMA,  OOMNYyCKAaloWMe  MOHUNKEHUe 2
nopagka.
23. 7 JInHelHble oaHOpoOAHble M HeoaHopoAHble auddepeHumanbHble 4 1
ypaBHeHMA 2-ro NopsaAKa C NOCTOAHHbIMU KO3bduUMeHTaMU.
24. 8 HeopueHTupoBaHHblie rpadbl. Cnocobbl 3aaaHus rpacdos. 2 -
25. 8 MocTaHOBKA M aNrOPUTM peLleHnsa TPaHCNOPTHOM 3a4a4m 2 -
26. 8 MpunnoxKeHne TPaHCNOPTHbIX 33434 2 -
Utoro Bo 2 cemecTtpe: 32 8
27. 9 Annpokcumauma. Metoa HanmeHbLINX KBAAPaATOB. 4 -
28. 10 Knaccuueckoe onpeaeneHne BepoATHOCTY. 2 1
29. 10 OCHOBHble TEOPEMbI TEOPUM BEPOATHOCTEN. 2 1
30. 10 MoBTOpHbIE He3aBUCUMbIe ucnbiTaHna. Popmyna bepHynnun. Teopembl 2 -
Nannaca. ®opmyna MyaccoHa
31. 10 [OnckpeTHaa cnyyaliHaa BennunHa. EE umcioBble XapaKTEPUCTUKM. 4 1
3aKoHbI pacnpeseneHns GUCKPETHOW Cy4YalnHOMN BENUYUNHDI
32. 10 HopMmasnbHbI 3aKOH pacnpegeneHus BepoATHOCTEN HemnpepbiBHOM 2 1
CNy4anHOMN BENYUHDI
33. 11 BblbopoyHbIi MeToa. CTaTMcTUyeckoe pacnpegefieHue Cay4amHoro 4 1
npusHaka. dmnupuyeckaa oyHKUMA pacnpegeneHuns. onvroH wm
rmctorpamma
34. 11 YncnoBsble XapaKTEPUCTUKM CAYYaMHOrO NPU3HaKa. 2
35. 11 CraTucTMyecknMe OUEeHKM napameTpoB pacnpegeneHua. Metog 2
MOMEHTOB. ToYeyHble oLeHKU. MHTepBasibHble OLEHKMN.
36. 11 CratucTnyeckaa npoBepKa CTaTUCTMYECKUX rmnoTes. CpaBHeHMe ABYyX 2 -
Amcnepcuii HopManbHbIX FeHepPanbHbIX COBOKYNHOCTEN.
37. 11 Teopusa KoppensiLMoHHOro aHanusa (onpeaeneHne TECHOTbl CBA3U 2 -
MeXAy npu3Hakamu). JInHelHan Koppenauuns. YpaBHeHUE JIMHENHON
perpeccuu.
38. 11 O6paboTKa sKcnepMMeHTaNbHbIX AaHHbIX METOAaMM MaTEMATUUYECKON 4 -
CTaTUCTUKM
Urtoro B 3 cemecTpe: 32 8
Bcero: 96 26

4.4. llpumepHasi TeMATHKA KYPCOBBIX POEKTOB (pador) - ne npedycmompeno OIIOII.




5. Opranm3anusi CaMoOCTOATEJIbHON PadoThl 00y4aIOUIUXCH M0 JUCHUIINHE
5.1 Tunbl caMOCTOATEIbHOI PadOTHI M €€ KOHTPOJIb

Tun camocTosiTeJIbHON padoThI ®dopma 00yueHus Tekymuii KOHTPOJIb
OuHas 3a04Has

[IpopaboTka mMaTepuaia JeKIIHi, 102 TECTUPOBAHUE

[IOATOTOBKA K 3aHATUIM 258

CaMocTOsATeIbHOE U3YUCHUE TEM 24 cobeceoBaHue

WIH
TECTUPOBAHUE

PacuetHo-rpaduueckne paboTsl 78 - 3aIIuTa

KonrtposbHbie paboThl - 86 3alUTa
BCEI'0 YaCOB! 204 344

5.2 YuyeOHO-MeTOMMYECKHE MATEPHUAJIBI IJIsl CAMOCTOATEIbHOI PadoThI

1. Maremaruka: METOAMYECKHE PEKOMEHJAlUMU [0 OpraHU3aludd U  BBIIOJIHEHUIO
CaMOCTOSTENbHOM paboThl 00yyaronxcsa HanpasiaeHus moaArotoBku 35.03.06 Arpounxenepus/
cocrasurenu: H.H. ManbuykoBa, C.B. KynukoBa / 'AY Cesepnoro 3aypanbs — Tromens, 2018.
— 15 c. [DnexTponHsiii pecypc]|

2. Matematuka : mporpamma M METOANYECKHE YKa3aHUs K BHIIIOJHEHUIO KOHTPOJIBHBIX paboT
st ooyuaromuxest IO nanpaenenus: moaroroBku 35.03.06 ArpouH>keHepHs / COCTaBUTEIIN:
C.B. Kymukosa, H.H. ManbsuykoBa; I'AY Cesepnoro 3aypanss — Tromens, 2018. — 47 c.
[DneKTpOoHHBIH pecypc]

3. MaremaTnueckass CTaTUCTHKa: Meroandyeckue peKOMEHJALUMU M0 OpraHu3alud U
BBITTOJIHEHUIO CAaMOCTOATEIBHON paboThl 00ydJarommxcsi 09HOM (OpMBI O0YUECHHUST HAMPaBICHUS
noarotoBku 35.03.06 Arpounskenepus / cocraButenu: H.H. ManbuykoBa, C.B. Kynukosa / TAY
CesepHoro 3aypanbs — Ttomens, 2016.— 56 c. [DnexkTpoHHBIH pecypc]

5.3 TeMbl, BHIHOCHMbIE HA CAMOCTOSITEJIbHOE H3yYeHHe
Ounasn gopma o00yueHus

1. Pazpen 2. Tema Paznuunble ypaBHEHUS IPSIMOH,

2. Paznen 6. Tema MHTErpupoBaHue TPUTOHOMETPUUECKUX (QYHKIUH: pa3IMUHbIe CIydau U
METO/Ibl UHTEIPUPOBAHUSI.
Paznen 8. Tema: MHoxecTBa 1 onepauuu HaJl HUMU. CriocoObl 3a7jaHus rpados.
Paznen 9. Tema: Anmpokcumanus. MeTol HaMMEHBUIMX KBaJpaToB. AJITOPUTM
BBIUNCIICHUS

~ow

3aouynasi popma o0yueHunst
1. Pazpen 2. Temsl: bazuc npoctpancrsa. Koopaunate! BekTopa, HenuueliHble onepannu Haj
BEeKTOpaMH, Paznnynble ypaBHeHMs npsMoii, Kpusbie BToporo nopsiaka
2. Pazmen 5. Tewmsl: YacTHble mNpOW3BOAHBIE (YHKIIMM HECKOJIBKHAX IIE€PEMEHHBIX,
Juddepenuman GyHKINN HECKOTBKUX TEPEMEHHBIX.

3. Pasznen 6. Tema HecoOCTBeHHBIC HHTETPAIBI.
4. Paznen 7. Tema OnHopoansie V1.
5. Pazgen 8. Tema bunaphble oTHOlIeHHs Ha MHoO)kecTBe. HeopueHTHpoBaHHBIE Tpadbl.

Crioco6sb1 3a1anust rpagoB.

6. DoHJ OLIEHOYHBIX CPEJICTB /ISl MPOBEAeHUs MPOMEKYTOUHOM aTTeCTAllUH
00y4aroIMXCcH M0 JUCHMUIIIIMHE

6.1 IlepeyeHb KOMIETEHUMH ¥ OLICHOYHBIE CPEICTBA MHAUKATOPA JAOCTHKEHUS
KOMITeTeH I




Koo
Komre-
meHyuu

MNHAMKATOP AOCTUNKEHUSA
KOMMEeTeHL MM

MepeyeHb NhaHUpyembIx
pe3ynbTaToB 06y4eHuMna no
avcumnanHe

HanmeHoBaHMe OLLEeHOYHOrO
cpeacTsa

OnK-1

MA'Z onkl

Ncnonb3syeT 3HaHMA
OCHOBHbIX 3aKOHOB
€CTECTBEHHOHAYYHbIX
ONCUMININH ANA pelleHmna
CTaHZAPTHbIX 3a/a4 B
obnactu
npo¢deccuoHanbHOM
[eATeNbHOCTH

3HaTb: OCHOBHbIE 3aKOHbI, NOHATUA U
MeTOoAbl IMHEeNHoI anrebpbl,
MaTeMaTUYECKOro aHaIn3a; OCHOBbI
aHaIMTUYECKOMN FreOMETPUN; NOHATHE
M OCHOBHbIe CBOMCTBA KOMMJIEKCHbIX
yncen; OCHOBbI TEOPUM
O0ObIKHOBEHHbIX
anddepeHUnanbHbIX ypaBHEHUN,
ANCKPETHO MaTeMaTHKK,
BbIYNCANTE/IbHBIX METOA0B, TEOPUN
BEPOATHOCTEN M MaTeMaTUYECKOM
CTAaTUCTUKM.

YmeTb: MCN0Nb30BaTb
MaTemaTU4YecKuii annapar ans
peleHnn TMNoBbIX 334au
aHaNIMTUYECKO FeoOMeTpUm,
MaTeMaTUYECKOro aHan3a u
JNIMHEHOW anrebpbl K pelleHno
npodeccmoHanbHbIX 3a4ay;

- pewaTtb 06bIKHOBEHHbIE
anddepeHunanbHble ypaBHEHUS,
BO3HMKAIOLLMX NPU ONUCaAHUU
NpoLEeccoB B MHKEHEPHO-
TEXHUYECKUX AUCLUNANHAX;

- UCMNONIb30BATb CBOMCTBA
KOMMIEKCHbIX YNCEN B NPUKAALHbIX
ANCUMNANHAX;

- NPUMEHATb OCHOBbI
BEPOATHOCTHbIX pacnpeseneHuii K
peleHnto NPUKNALHDBIX 3343Y;

- cobupatb 1 obpabaTbiBaTh
cTaTUcTUYecKyto MHGopmaumto ana
OLEHKM NapameTpoB
pacnpegeneHus;

-yCTaHaB/IMBaTb KOPPENALNOHHYIO
3aBUCMMOCTb MeXAy GaKTOPHbIM
NPU3HAKOM U pPe3ybTaTUBHbIM,
COCTaBAATb YPaBHEHUS 3aBUCMMOCTb
BnageTtb: MeTo4aMM MOCTPOEHMUA
MaTeMaTUYECKUX MOAENEN C
Mcnoab3oBaHMeMm annaparta
MaTemMaTU4YeCcKoro aHann3a, Teopum
06bIKHOBEHHbIX
anoddepeHUnanbHbIX ypaBHEHUN,
HeobXoANMbIX ANA peLueHun
TUNOBbIX NPOdECCMOHANBHBIX 334aY.
- HaBblKaMW aHanM3a U 06paboTKM
JaHHbIX, HeobXxoANMbIX ans
pelweHun TUMNOBbIX
npodeccmoHanbHbIX 3a4a4

Tect
JK3ameHaUMOHHbIN bunet




UA-7onk-1- [pumeHaeT 3HaTb: OCHOBHble MeTOoAbI Tect

3KOHOMMKO- 3KOHOMMKO-MaTemMaTU4ecKoro SK3aMeHaUMOHHbIN Gunet
maTemaTMyeckmne meTofpl MOZEeMPOBaHNA ANA peLleHUs

MOAENUPOBaHWA ans NPUKNAAHbBIX 33434,

pewenna 3afay B YMmeTb: oTOMPaTh U NPUMEHATD

npogeccroHanbHOIA OCHOBHbIE MeTOAbl IKOHOMMKO-

[eATeNnbHOCTH

MaTeMaTUYECKOro MOAEMPOBAHMA
ON15 peleHns 3a4a4 NpuKIagHoro

XapakTepa.

BnageTb: meTogamn SKOHOMUKO-
MaTeMaTU4eCcKoro MoaeIMpoBaHus
npu peweHnn NpopeccmoHanbHbIX
ajau.

6.2. llIkajapl OLeHUBAHUSA

HIkaJia oneHMBaHUsI YCTHOI'O IK3aMEHa

OueHka OnucaHue
JeMOoHCTpUpYeT cUCTEMHbIe TEOPETUYECKME 3HAHWUA U OTPAbOTaHHbIe NPaKTUYeCKue
OTanyHo YMEHMA U HaBblkM. Be3sowmnboyHo onpenenseT U NPaBUAbHO NMPUMEHAET METOAbI
peLIeHns TUNOBbLIX U KOMOUHMPOBAHHBIX NPAKTUYECKMX 334au.
JemoHCcTpMpyeT XxopoLunin Habop TEOPETUYECKUX 3HAHUIM U NPAKTUYECKUX YMEHWUI U
HaBbIKOB. YmeeT npaBuibHO BbIGPAaTb M MNPUMEHUTb COOTBETCTBYHOLWME
Xopowo MaTeMaTUYeCKMe MeToAbl K  PELWEeHUD TUMOBbIX UM KOMOUHMPOBAHHbIX
NPaKTUYECKMX 33434, HO [AOMYCKaeT He3HauuTesibHble OWMWMBKM Npu pelleHuu
npeasioXKeHHbIX 3a4a4.
[JeMoHCTpupyeT YacTUYHbIe TeOPeTUYECKUE 3HAHMA U CTaHAAPTHbIE MPaKTUYecKue
YMEHMA U HaBblkKW. MOXeT BbIbpaTb MeTOAbl peleHnsa TUNOBbIX 33434, HO 3a434u
Y[0BNeTBOpUTENBHO
6osee CNOXHOrO YPOBHA BbI3bIBAIOT 3aTpyAHeHWA. [lonycKaeT OWWOKM npwm
peLleHnn NpeaNoXKeHHbIX 3a4au.
JemoHcTpupyeT cnabble TeopeTMyeckne 3HaHWA, He OTpaboTaHbl MpPaKTUYEeCcKue
HeynosnetsoputenbHoO YMEHUSA M HaBblKW. [Mpu pelieHnn TUNoBbIX 33434 AOMNYCKAeT rpybble ornyeckue u
BbIYMCANTENbHbIE OLIMOKMN.
HIxanaa OLCHUBAHUSA TECTUPOBAHUS HA IK3AMCHE
% BbINO/IHEHUA 3a4aHUA OueHKa
86-100 OTAnYHO
71-85 Xopowo
50-70 YA0BNeTBOpPUTENIbHO
meHee 50 HeyposneTtsopuTesibHO

IIkaja oneHMBaHMsI YCTHOIO 3a4eTa

Ornenka

Onucanue




3auTeHo

OOyuaromuiics BiaieeT NPaKTUYECKUMHU U TEOPETUUECKUMU ITPUEMaMH U METO/IaMU
M0 MPOMACHHBIM pa3jiefiaM JUCHMUIUIMHBL. YMEET CaMOCTOSTEIbHO HCIOIb30BAThH
QITOPUTMHUYECKHE TPUEMBI PELICHUS CTAaHAAPTHBIX 3a/1ad Pa3fesioB JUCIHUIUIUHBI.

HECYHICCTBCHHBIC OIIINOKH.

3HaeT mnmporp aMMHBIHI Marcpurall JUCHUITIINHBI, HO MOXET JOITYCKAaTh

He 3aureno O6yanOHleICH HMECT YaCTUYHBIC 3HAHUA OCHOBHBIX IIPHUEMOB PCIICHUA U

TCOPCTUUCCKUX MCTOAOB, HAPyAaCT JIOTHYCCKYIO IIOCICAOBATCIIBHOCTD

HpI/IéMOB pelICHUA CTAHAAPTHLIX 3aaa4, JOITYCKACT CYIICCTBCHHBLIC OIIIMOKH.

IlIxana oueHUBAHUS TECTUPOBAHUSA HA 3a4Y€TE

% BbINOJIHEHNA 3a8aHUA Pesynbrar
50-100 3a4TeHO
meHee 50 He 3a4TeHO

6.3 TunoBble KOHTPOJIbHBIE 32JaAHUS WJIH HHbIE MAaTePHAJIbI
VYka3aHbl B IpUJI0OKEHUU 1.

7. llepeyeHb OCHOBHOI 1 1I0NIOJHUTEJILHOMN y4eOHOM JIUTEepaTypbl, HEO0X0AMMOM s
OCBOEHMS THCIMIIJIHHBI

a) OcHOBHas JIUTEpaTypa:

1. YkcycoB C.H., ®erucos KO.M. Maremaruka : yue6Hoe nocodue / C.H. Ykcycos, FO.M.
®detucos. — 3-¢ u3., crep. — Craperit Ockon : THT, 2018. — 352 c.

2. T'openoB B.. MaTtemaruka [D1eKTpoHHBIN pecypc] : COOpHUK 3a7a4 U yIpaKHEeHU /
B.W. T'openos, O.JI. Kapenosa, T.H. Jlenamea. — DJIEKTpOH. TEKCTOBbIE JaHHBIE. — M. :
Poccuiickas MexnyHapogHas akajeMus Typu3ma, YHUBepcuTeTckas kaura, 2016. — 112 ¢. —
978-5-98699-189-4. — Pexwum noctyma: http://www.iprbookshop.ru/70538.html.

6) JlononHuTENBHAS TUTEpATypA:

3. bappun, MBan MBanoBuy. Beicmias maremarwmka: yde0. JJisi CTyJI. €CTECTBEHHO -
HayuyHbIX cnienuansHoctel / U. U. baBpuH. - 2-e uzn., - M.: Akagemus; 2001. - 616 c.

4. Jlanunos, A. M. Marematuka: yaueOHoe nmocooue / A. M. [lanunos, U. A. I'appkuna. —
ITen3a : [len3eHCcKMi TOCYJapCTBEHHBIN YHUBEPCUTET apXUTEKTYPhI U cTpoutenscTBa, ObC ACB,
2012. — 204 c. — ISBN 978-5-9282-0797-7. — TekcT : 3JMEKTPOHHBIA // DIEKTPOHHO-
oubmmoteunas cucrema IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/23097.html

5. Hanxo I1.E. u ap. Briciias MmareMaTuka B yIpakKHEHUSX U 33Jja4ax: yuyeOH. mocooue. B
2-x 4. Y1.-M.: Bercm mik.,1986r.-340 c.;

6. anko IL.E. u np. Beiciras MmareMaTHKa B yIIpaKHEHHSX U 3a7adax: yuyeOH. mocooue. B
2-x 4. Y2.-M.: Beicm mik.,1986r.- 415 c.;

7. I'appkuna, . A. Marematuka. Yacts [. CipaBo4yHbIE€ MaTE€pHAaIIbl U TECTHI 10 MOAYJISIM:
yuebHoe ocobue AJisi cTyAeHToB-3a0uHUKOB / . A. Mappkuna, A. M. [lanunos, A. H. Kpyriosa.
— Ilen3a : [leH3eHCKUI TOCYJapCTBEHHBIN YHUBEPCUTET apXUTEKTYPHI U CTpouTesbeTBa, IBC
ACB, 2013. — 328 ¢. — ISBN 978-5-9282-0920-9. — TekcT : 2JIeKTpOHHBIN // DIEKTPOHHO-
oubmmoteunas cucrema IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/23098.html

8. Ps0ymiko, A. I1. Beicirast marematuka. Teopus u 3agaun. B 5 gactsx. U.1. JIuneitnas u
BEeKTOpHast anreOpa. AHanmutuyeckas reomerpus. JuddepennuansHoe ucyucaeHne (QYHKIUH
OJTHOU TepeMeHHoU : yuebHoe mocobue / A. I1. PsOymko, T. A. XKyp. — 2-e uzn. — MuHCK :
Beimmiimas mkona, 2017. — 304 ¢. — ISBN 978-985-06-2884-8 (u. 1), 978-985-06-2885-5. —
Tekcr : anexTpoHHbIN // DnekTpoHHO-OubMMoTeunas cuctema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/90754.html — Pexxum goctyma: 1uist aBTOpU3UP. TOJIb30BaTENei

H3JI0KCHUHU MaTcpualia. YacTUYHO OCBOEHO HCIIOJb30BaHUE AJITOPUTMHUYCCKUX



http://www.iprbookshop.ru/70538.html
https://www.iprbookshop.ru/23097.html
https://www.iprbookshop.ru/23098.html
https://www.iprbookshop.ru/90754.html

9. Pabymko, A. II. Beicmias matemaruka. Teopuss u 3amaun. B 5 wactax. Y.2.
Komnnekcusie uncna. HeonpeneneHHslidi U onpeaeneHHbld nHTEerpaibl. DyHKIIMA HECKOIBKHUX
nepeMeHHbIX : ydeOHoe mocobue / A. I1. PsOymko, T. A. XKXyp. — Munck : Beimmiimas mkona,
2016. — 272 c. — ISBN 978-985-06-2766-7 (4. 2), 978-985-06-2764-3. — TeKcCT : 31eKTPOHHBIN
/" DOnektpoHHO-OmMOmmorewynas cucrema [PR BOOKS : [caiit]. —  URL:
https://www.iprbookshop.ru/90755.html — Pexxum gocTyna: 1t aBTOPU3UP. TOJIb30BaTEIEiH

10. Ps0Oymiko, A. II. Beiclias maremaruka. Teopus u 3agaun. B 5 wactax. Y.3.
OO6bikHOBeHHbIe nuddepeHianbupie ypaBHeHus. Psapl. Kpatnele uHTerpansl : ydeOHOE
nocoo6ue / A. I1. PsOymko, T. A. XKyp. — MuHck : Bemmitmas mxona, 2017. — 320 ¢. — ISBN
978-985-06-2798-8 (u. 3), 978-985-06-2764-3. — TekcT : HJEKTPOHHBIA // DIEKTPOHHO-
oubmmoreunas cucrema [IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/90756.htmi
— PexxuMm goctymna: s aBTOpU3up. NOJIb30BaTeNeh

11. Pynaxos B.I1. IllkonbHas u By30BCKass Maremartuka B ¢opMmynax u rpadukax —
cripaBovHOe nocobue. — Tromens: «BekTop byk», 2005 — 280 c.

8. Ilepeyenb pecypcoB HHGOPMALMOHHO-TeJIEKOMMYHUKAIIUOHHOM ceTn ""MHTepHeT"

- Exponenta.ru, o0pa3oBaTeibHblii MaTeMaTudeckuii caift (http://www.exponenta.ru/);

- IlpakTukym o maremarndeckomy aHanusy (Bugeokype) (https://hghltd.yandex.net/);

- Www.intuit.ru - Buneokypcsl «MaremaTuka

- DaexkTpoHHO-OMOaMoTeuHas cuctema «Jlanby» (http://e.lanbook.com/),

- DaekTpoHHO-OnbOaMoTeuHas cuctema «IPR-booksy (http://www.iprbookshop.ru/);

- AJl. Manuta, MI'Y, Untepuer-yuebuuk «Teopusi BeposSTHOCTEH U MaTeMaTHdecKas
CTaTHCTUKA» JUIS CTY/ICHTOB €CTECTBEHHBIX (akyinbTeToB (WWW.teorver-online.narod.ru);

- Buneokypcsl «Teopust BEpOSITHOCTEH U MaTeMaTuieckasi CTaTHCTHKa», «OCHOBBI TEOPHH
BEPOSTHOCTEW», «OCHOBBI MATEMATHUECKON CTATUCTHKI» (WWW.intuit.ru)

9. MeToauveckue yKazaHus s 00y4alOUIUXCSl IO OCBOEHUIO JUCIHUNIMHBI

1. ManbuykoBa H.H. MHTerpansHoe ucuucieHre GyHKUUU OJHOW MepeMeHHOU : yyeOHoe
nocodue / H.H. ManbuykoBa, C.B. KymukoBa. — Tromens ; ®I'BOY BO TI'AY Cesepnoro
3aypanss, 2018. — 78 c.

2. ManpuykoBa H.H. Jluneitnass u BektopHas anrebpa [DneKTpoHHBIA pecypc]: ydueOHoe
noco6ue / H.H. Manbuykosa, C.B. Kynukosa ; 'AY Cesepnoro 3aypanbs — Tromens, 2013 —75c.

3. Maremaruka: METOJMUECKUE YKa3aHUS K MPAKTUUECKUM 3aHATHUAM JUIsl OaKalaBpOB OUHOM
dopmbl 00yueHust HampasieHHus noaroToBku 35.03.06 «ArpounkeHepus»/ cocrasutenu: H.H.
ManbuykoBa, C.B. KymukoBa ; I'AY CesepHoro 3aypames — Troomensp, 2016. — 49 c.
[D7eKTpOHHBIN pecypc]

10. Ilepeyens HH(POPMALIHOHHBIX TEXHOJIOTHI

1. Jlns BBIMONHEHHWS pacyeTHO-rpaduYecKux paboT CTYACHTaM PEKOMEHIYEeTCS
ucnons3oBath nporpammy Microsoft Office (anexTponnsie Tabmuiel Microsoft Excel);

2. BUOC Moodle

11. MarepuajJbHO-TeXHHUYECKOe oOecredeHue TN CIUTITHHbI


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/

JIeKUMOHHBIE M TPAKTUYECKUE 3aHATHS IPOBOAATCA B ayJUTOPUAX C KOJINYECTBOM
y4eOHBIX MECT, IOCTATOYHBIM JIJISl pa3MELICHHs] CTYIEHTOB JaHHOTO HANPABIIEHUS IOJTOTOBKH, U
000pYyIOBaHHBIX JIOCKOW HJIM MYJIbTUMEIUHHBIM 000PYAOBAaHHEM.

JUJ1s1 BBITIOJTHEHUS CaMOCTOSITEIbHOM pabOThI CTYAEHTHI MOTYT 110JIb30BaThCs YU TAIbHBIMU
3amamu Oubmmoreku ®I'BOY BO T'AY Cesepnoro 3aypanbs, B TOM YHCIIE€ OCHAIIEHHBIX
KOMITbIOTEPAMH C JIOKAJIbHOW CEThIO U BBIXOJJOM B MHTEPHET.

12. OcobGeHHOCTH OCBOEHHS] TUCHHUILIMHBI I MHBAJIHU/I0B M JHI] C OTPAHUYEHHBIMH
BO3MO’KHOCTSIMH 310POBbSI

OOyyenne oOOy4arolUMXcsi C OTrPAaHUYEHHBIMU BO3MOXKHOCTSMH  370POBbSl  IPH
HEOOXO/JMMOCTH OCYIIECTBIISIETCS. HAa OCHOBE aJalNTHPOBAHHOM paboyeil mporpaMMmbl ¢
UCIIOJIb30BAaHUEM  CIELHMATBHBIX METOAOB OOy4YeHHMs U JUJAKTUYECKUX  MaTepHalioB,
COCTaBJIEHHBIX C YYETOM OCOOCHHOCTEH NCHUXO(PHU3MUECKOTO pPa3BUTHUSA, WHAMBHUIYATbHBIX
BO3MOXKHOCTEH U COCTOSHUS 3[I0OPOBBS TAKUX 00ydaromuxcs (00y4aroerocs).
B nensix ocBoeHus yueOHON MPOrpaMMBbl TUCIUILTMHBI MHBAIWAMH U JIMLAMH C OTPAaHUYCHHBIMA
BO3MOXKHOCTSIMU 37I0POBbs 00€CIIeUnBaETCS:

* JUId WHBAJIUAOB U JIMI[ C OrPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3/I0pPOBbS IO 3PEHMIO:
pa3MelieHne B JOCTYIHBIX i1 O0y4YarolUXcs, SBISIONINXCS CIENbIMH WM CIaO00BUISIIUMU,
MecTax U B aIalTUPOBAHHOH (popMme cripaBoYHOI HH(pOpPMAIMY O paCIIMCaHUH YUEOHBIX 3aHITHH;
MPUCYTCTBHE aCCUCTEHTa,  OKa3bIBAIOIIEro 00ydarolemMycs HeoOX0IUMYIO MTOMOIIIb;
BBIIYCK aJIbTEPHATUBHBIX ()OPMATOB METOAMYECKUX MaTepualioB (KpymHbBIH mpudt win
aynuodaiinel), ucmoib3oBaHue BepcuH caiita s cnabosuasmux ObC IPR BOOKS u
cnenuanbHOro MoomipHOTO Npuioxenus [IPR BOOKS WV-Reader (mporpaMMbl HEBU3yaIbHOTO
noctyna K uHQOpMAIUH, MpelIHa3HaYeHHOW ii MOOUIIBHBIX YCTPOMCTB, pabOTalOUMX Ha
omeparmonHoil cucreme Android u 10S, xoropas He TpeOyerT CHEMUaTbHO OO0YyYEHHOTO
accucteHra, T.K. Jmoau ¢ OB3 mo 3peHuto paboTarOT CO CBOMM YCTPOWCTBOM MPUBBIYHBIM
CI0CcOO0M, UCHOJB3Ysl CHELHAbHbIE IITATHBIE IPOrPaMMBbI JUIsl HE3PSIUUX JIIOJIEH, C KOTOPBIMU
IPR BOOKS WV-Reader umeeTt noiHyt COBMECTUMOCTH);

* U1 UHBAIWAOB U JIMIl C OrPaHMYEHHBIMU BO3MOXXHOCTSIMU 3[I0pOBBbSI IO CIYXY:
Ha/IJIeKAIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHUE HH(POPMALIUY;

* JUId WHBAIUAOB U JMI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSl, HMEIOIINX
HapyLIeHUs. OMOPHO-/BUTATEILHOTO alapaTa: BO3MOXKHOCTb OECHpPENsATCTBEHHOIO JOCTyIa
oOyJaromuxcs B y4eOHbIE TOMEIIEHUs, TyaJleTHbIe KOMHATHI U Apyrue MnomelieHus kapeapsel, a
TaKXke MpeObIBaHUE B YKA3aHHBIX  TOMEIEHUSIX.

O6pa3oBaHre O0O0y4YalOIMMUXCA C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI MOXXET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMH OOy4YaloLIMMMCA, TaK U B OTAEIbHBIX IpyINIax WiId B
OTJIENbHBIX OpPraHU3aLUAX

MNPUJIO’)KEHHE 1

MuHucTepcTBO cenbekoro xossucrea Poccniickoit denepanuun
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«MaTteMaTuKa»

KoHTposibHBIe BOPOCHI K MPOMEKYTOYHOM aTTeCcTAluN

Bomnpocs! 11 moAroToBKM K 3k3ameny (1 cemectp)

KomneTteHuwna Bonpocsl
1. OnpeaenuTtenn n nx CBOMCTBa.
2. Martpuubl. [elicTeuaA Hag maTtpuuamn. O6paTHas maTpuua
3. PeleHune cucTem NIMHENHBIX ypaBHEHMI meTogom Kpamepa, Maycca
4. TloHATWME BEKTOPHON BeAWYMHbI. JIMHEMHble Onepauun Hag, BEKTOPaMMU.
ba3suc npocTtpaHcTBa. Pagmyc — BekTop. KoopanHaTbl BeKTOpa B AaHHOM basuce.
5. OcHOBHbIe 33434 NPOCTPAHCTBA.
6. Yron mexay Bektopamu. CKanspHoe npousseseHue ABYX BEKTOPOB WU ero
OCHOBHbIe cBOMcTBA. CKanapHoe Npon3BeeHMe B KOOPAMHATHOM dopme
7. BexkTopHOe npousBefeHME W ero OCHOBHble cBoOMcTBA. CMmelaHHoe
npousseAeHne U ero OCHOBHbIE CBOMCTBA.
8.  YpaBHeHWe NMHWUU Ha NNOCKOCTU.
9.  PasnuyHble ypaBHEHUA NPAMOW JIMHUM HA MNJIOCKOCTU. Yron mexay
NPAMbIMU. PaccTosiHME OT TOYKM A0 NPSAMOIA.
10. TnockocTb. HopManbHbIN BEKTOP MJIOCKOCTU. PaccTosHMe OT TOYKM [0
NA0CKOCTU. MpAMasn 1 NJIOCKOCTb B MPOCTPAHCTBE.
11. TMoHATME KOMNAEKCHOro umcna. Anrebpauvyeckas M TPUTOHOMETpPUYECKan
dopma KomnieKkcHoro uncna. Freomerpuyeckoe nsobpaxeHue.
12. [dencTBuA ¢ KOMNAEKCHbIMM YNCAAMMU.
13. ToHATME NOCTOAHHOW M NEPEeMEHHON BENIMYUH, MPUMEPBI.
14. ®yHKUMA ogHOM nepemeHHol. Obnactb onpeaeneHna GpyHKLMM U obnactb
3HauyeHua GyHKUMnU. Cnocobbl 3aaaHnA GYHKLMK.
15. OcHoBHble cBOMCTBa QYHKLUMU. [TOHATUE CNOXKHOW QYHKUMMN.
16. TMoHsaTne npegena GyHKUMU. Teopembl 0 Npeaenax.
OnK-1 17. BecKoHe4yHO Masble Be/IMYMHbI U UX CBOMCTBAa. beckoHeyHo 6onblune
CnocobeH pewaTtb 334341 | BeAUUMHBI U UX CBOWCTBA.
npodeccroHanbHOM 0 0
[eATeNbHOCTH npuMeHss - —
meToapl mogaenuposanus, | 18. PackpbiTue HeonpeaeneHHocTel B1aa 0y oo,
MaTemaTuuyeckoro aHanusa, | 19. [lepBblit 3amevaTenbHbIl Npesen. Bropoi 3amevatenbHbil npesen.
ecTecTBeHHOHayyHble nm | 20. HenpepbiBHOCTb PYHKUMMU. TOUKKN pa3pbiBa GYHKLUN.

O6Ll.l,eMH)KEHeprIe 3HaHMA

21. TloHATME  KOMMAEKCHOro uucna, ero  anrebpavuyeckaa  ¢dopma.
FeomeTpuyeckoe nsobparkeHue.
22. TpuroHomeTpuyeckaa ¢opma KOMMIEKCHOro uucna. [lepexog ot

anrebpanyeckoin dopmbl
HaobopoT.

23. [leictBMSA  HahA, KOMMIEKCHbIMM
KOMReKcHoro ymcna. Popmyna Sinepa.
24. PelweHMe KBaAPATHbIX YPAaBHEHMWI C OTPULATENbHBIM ANCKPUMUHAHTOM.

25. 3apauu, npuBoasLiMe K NOHATUIO NPOU3BOAHOMN.

26. OnpeaeneHne nponsBoaHoN. Ee reomeTpuyeckuii u GU3NYECKUN CMbICA.

27. Ob6Lwee NpaBUAO BbIMUCIEHNA MPOU3BOAHON NO ONpPeSEEHMIO.

28. Mpasuna anddepeHumpoBaHua. NpPon3BoaHbIE OCHOBHbIX 31eMEHTapPHbIX
DYHKUMIA.

29. JAnddepeHumpoBaHme cnoxkHoin ¢GyHKUMU. AnddepeHumpoBaHne HesaBHOM
bYHKUMM.

30. Jlorapudmmyeckoe
NnopAAKoB.

31. [OuddepeHuyman dyHKUMK. MpumeHeHne anddepeHumana K NpUbANKEHHbIM
BbIYUCNEHUAM.

32. Tlpu3HaKM NOCTOAHCTBA U NPU3HAKNU MOHOTOHHOCTU QYHKLMMK.

KOMMNNEKCHOro 4ucna K TpMFOHOMETpMHeCKOVI n

Yynucnamm. lNokasaTenbHaa

dopma

MpoussoaHble  BbICLWIMX

anddepeHumpoBaHue.




33. ToukM 3KcTpemymMa OJyHKUMKU. YCNOBMA CYLLECTBOBAHMUA 3SKCTPEMYMA
dYHKUMM.

34. BbINYKNOCTb U BOTHYTOCTb PYHKLMN. TOUKM Nepernba GpyHKUmMK.

35. AcvmnToTbl OYyHKUMKU. [lpMMeHeHMe NPOU3BOAHOW K UCCNefoBaHUIO
dYHKUMI 04HOM NepeMeHHON.

36. [MoHATME OJYHKUMM HECKONbKUX nepemeHHblx. O6sacTb onpepeneHus,
06.1acTb 3HaYeHUI 1 Nnpeaen GyHKLMU HECKObKUX NnepemMeHHbIx (OHIM).

37. YactHble npoussogHble PHI. MonHbit anddepeHuyman GHIM.

38. [poussoaHanA no HanpasieHUo 1 rpaanenT GHIM.

Bonpocsl 11 MOATOTOBKH K 3a4eTy (2 cemecTp)

KomneteHuusa Bonpocbl
1. MHoxecTBa 1 onepaunm Hag HUMK.
2. BuWHapHble OTHOLIEHMA Ha MHOKeCTBe.
3. HeopueHTMpoBaHHbIE rpadbl.
4. Cnocobbl 3agaHuA rpados. MNepBoobpasHas GYHKUUM U MOHATUE
HeonpeaeneHHoro uHTerpana.
5. OcHoBHble CBOWCTBA HeoNpeAeneHHoOro wHTerpana. Tabavua
OCHOBHbIX MHTErpanos.
6. OcHOBHble MeTOoAbl UHTErPUPOBAHMA: HENOCPEACTBEHHOE, 3aMeHbI
nepemMeHHOM, Mo YacTam.
7. WHTerpuMpoBaHWE OCHOBHbIX 3/1E€MEHTAPHbIX  PaALMOHANIbHbIX
Aapobei.
OMK 1 8. WHTerpuvpoBaHuMe HenpaBu/bHbIX 3N1€MEHTapHbIX pPaLMOHaNbHbIX
apobeit.
CnocobeH pewartb 3agauum N
o 9. WHTerpupoBaHue HE3NEMEHTAPHbIX PaLMOHabHbIX Apobei.
npodeccuoHanbHOM OeATeNlbHOCTH
10. 3apauu, npuBoaALLMe K MOHATUIO ONpeaeNieHHOro UHTerpana.
npUMeHaa MeToAbl MOAENPOBaHMA,
11. lMoHATMe onpeaeneHHOro uHTerpana. BeluncneHne onpegeneHHoro
MaTemMaTUYeCcKoro aHanm3a, o
WHTerpana v ero CBOMCTBA.
ecTecTBeHHOHayuHble 7
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12. MeToApbl MHTErPMPOBaAHUA B ONpeaesieHHOM UHTerpane.

13. MpwunoxeHus onpeneneHHoro WHTEerpana K pelieHuto
NpaKTU4ecKnx 3agau.

14. HecobcTBeHHble UHTErpanbl.

15. OuddepeHumanbHble  ypaBHeEHUA nepBoro nopazkKa o
pasgenstowmmmnca KoapopuumeHTamu. 3agaya Kowwm.

16. NnHelHble anddepeHLManbHble ypaBHEHUA NepBOro NopaaKa.

17. OuddepeHumanbHble ypaBHeHuA BbICLINX nopAaKos,
JOMyCKatoLwme MOHMXKeHMe NopagKa.

18. JluHelHble ogHOpoAHble AnddepeHLManbHble ypaBHEHUA 2-ro
nopAZKa ¢ NOCTOAHHbIMU KOaddMLMEeHTaMM.

19. HeopueHTMpoBaHHble rpadbl. Cnocobbl 3agaHna rpados.

20. MocTaHOBKA TPAHCMOPTHOM 334341 U aATOPUTM PeLLEHUS.

Bonpocsl 1J11 NOATOTOBKH K 3K3aMeHy (3 cemecTp)

KomneTteHuuA Bonpocbli

1. OCHOBHble MOHATUA TEOpPUM BEPOATHOCTEN: WCMbITaHUE W
cobbiTne. Knaccudumkauma cayvamHbix cobbITUNA.
2. Knaccuueckoe onpegeneHve BEPOATHOCTU cobbITuA.
CraTnyecKkas BepOATHOCTD.
3. dnemeHTbl KOMBUHATOPUKK. OCHOBHbIE GOPMYbI.
4, Cymma cobbitnii. Teopema  CnoxeHua  BepoATHOCTEM
HEecCoBMeCTUMbIX cObbITUIA. MonHanA rpynna cobbITUi. [POTUBONONOXKHbIE
cobbITHA.
5. MpousBeaeHne cobbITUiA. YCNoBHas BEpPOATHOCTb COBLITUSA.

Onk1 Teopembl YMHOXEHWA BEPOATHOCTEN.




CnocobeH peLwartb 3agauum
npodeccMoHanbHOM AeATeNbHOCTU
npumeHnAnA meToabl
MOZENNPOBaHUSA,

MaTemMaTUYecKoro aHanu3a,
ecTecTBEHHOHAYy4YHble "

06 EenHKEeHepHble 3HaHWA

6. HesaBucumble  cobbiTuA. Teopema YMHOXeHua  ana
He3aBUCUMbIX cObbITUIA. BeposTHOCTb MnosBAEHUA XOoTA 6bl OAHOro
cobbITHA.

7. dopmyna nonHow BepoaTHocTn. Popmyna belteca.

8. MoBTOpHbIE He3aBUCUMbIe UcnbiTaHna. Popmyna bepHynnu.

9. JNlokanbHaa u wHTerpanbHaa Teopembl Jlannaca. ®opmyna
MNyaccoHa

10. OnpepeneHve 1 BUAbl CAy4ailHbIX BeNMYMH. [AUCKpPEeTHaA C.B.
3aKoH pacnpepneneHna BepOATHOCTEN 4.C.B.

11. Yncnosble XxapaKTepPUCTUKM C.B., UX 3HAYeHne. MaTemaTuyeckoe
oXuaaHue a.c.8. Ero cBolicTBa. BepoATHOCTHbIN CMbIC/.

12. Oucnepcusa a.c.B.. onpeaeneHve, cBoWcTBa, dopmyna ana
BblumcneHna. CpefHee KBagpaTUYECKoe OTK/IOHEHME.

13. 3aKoHbI pacnpegeneHuns 4.c.s.

14. HenpepbiBHble €.B. PYHKUMA pacnpeneneHua BepOATHOCTEN.
H.C.B., €e CBOWMCTBA U rpaduK.

15. BeposTHOCTb NONagaHuA C.B. B 3a,aHHbIN MHTepBa.

16. MnoTHOCTb pacnpeseneHna BEPOATHOCTEN H.C.B., ee CBOMCTBA U
rpaduK, BEPOATHOCTHbINA CMbICA.

17. Yncnosble xapakTepuctMkm H.c.B. M(x), A(x), O(x). opmynbl
ONA UX BbIYUCNEHUA.

18. HopmanbHoe pacnpegeneHue H.C.B. [1NOTHOCTb BEPOATHOCTH,
ee CBOWCTBa U rpaduk.

19. YncnoBsble xapaKTEPUCTUKU HOPMAJIbBHOTO  pacnpegenieHus.
20. leHepanbHas W BblI6OPOYHAA COBOKYMHOCTb. Bbl6OPOYHbIA
meToz.

21. BapuaumnoHHbIN paa: ANCKPETHLIN U MHTEPBANbHbIN. [OANIOH 1
rmcTorpamma.

22. Imnupuyeckan GyHKUMA pacnpeneneHnsa u ee CBOMCTBaA.

23. Yncnosble XapaKTePUCTUKM BbIDOPOYHOM COBOKYMHOCTH.

24. SMANPUYECKME MOMEHTbI BbICWIMX NOPALKOB. ACUMMETPUA n
aKcuecc.

25. CTaTUCTUYECKME  OLEHKM  NAapaMeTpoB  pacnpeneneHus.
TouyeuyHble OLLEHKM 1 ee CBOMCTBa.

26. OueHKM NnapameTpoB pacnpeaesieHnsa c MOMOLLbIO MHTEPBAJIOB,
NMOHATUE HAAEKHOCTU MHTEepPBaa.

27. CTaTMcTMYecKasa NpoBepKa rmnoTes, BUAbI OLIMOOK.

28. 3afauM  KOppPenAuUMOHHOro aHanusa. [lapHasa /MHelHan
Koppenauus.

29. KoadpdpuumeHT nuMHEenHoM Koppenauum W ero CBOWCTBA.
MpoBepKa Ha 3HAYMMOCTb.

30. YpaBHeHWe nuHenHon perpeccuun. [paBuMNO  HaxoXAeHus

KoaddMuMeHTa SIMHEMNHOW perpeccuu, ero cBssdb C Ko3ppuuMeHTom
Koppensauuun.

IIpoueaypa oueHuBaHuA IK3aMeHAa
Bomnpocel k 3k3aMenHy oOydaromiuecsi MONTy4aloT B TeUEHHE IEepBOM Henenau Hadvana

HU3YUCHUA JUCHUIIIINHBI.

Ecnu 3k3amen npoeooumcs ¢ popme mecmuposanusn ¢ IUHOC Moodle, mo:

1. oOyuaromuecss AOMYCKAIOTCA K JK3aMEHY MO JUCHUIUIMHE TMPU YCIOBUHU YCIEITHOTO
BBITIOJITHEHHSI TEKYIIEro KOHTpPOJs B TedeHue ceMectpa. K TekylmemMy KOHTPOJIIO

OTHOCATCA:

- IMOJIOKHUTCJIBHBIC OLICHKHW 3a MPOMCKYTOYHBIC KOHTPOJIBHBIC pa6OTLI (OQHEUI (I)OpMa

oOyueHus);




- MOJYYCHHEC OLOCHKH <«3a4TCHO» 3a CO6€CCI[OBaHI/Ie 10 TEMaM, BBIHOCHMMBIM Ha
CaMOCTOATCIIBHOC U3YUCHUC,

- ycnemHas 3amura PI'P (ounas ¢popma oOydenus);

- yCHeIIHas 3alIuTa KOHTPOJILHOU paboThI (3a0uHast hopMa oOydeHus).

B mporuBHOM crmyyae oOydaromecs He JIONYCKAlOTCS K 9K3aMEHAIMOHHOMY
TECTUPOBAHUIO JI0 TIOJTHOW JIMKBUAAIINH BCEX 3a/10JDKEHHOCTEH;

sk3ameHannoHHbIH TecT B DMMOC Moodle BrirouaeT 30 TecTOBBIX 3a1aHNH, BHIOPAHHBIX B
CIly4aiilHOM THOpsIKe U3 OaHKa TecTOBBHIX 3amaHuid. OOydaromemycs npenocTapisercs 1
HOMBITKA JUIS CJIAYM TECTa MPOJIODKUTEIBHOCTBIO 45 MUHYT.

Ecnu sxk3amen npoeooumcsa no IK3ameHauyuoHHblm oulemam 6 ghopme codecedosanus, mo:

1.
2.

e

o0yyJaromuecs MPUXOIAT Ha IK3aMEH COTIacHO rpaduka 3K3aMEHAMOHHOW CECCUH,
9K3aMEHALIMOHHBIA OWJIET BKJIIOYAaeT TpU Bompoca (OJUH TEOPETUYECKUH, [1Ba
IIPaKTUYECKHX ),

Ka)KJIbIH 00y4aromuics CIrydailHbIM 00pa3oM BBITSTHBAET OmiieT, roToBUTCs 30-40 MUHYT,
YCTHO OTBEYAET 3K3aMEHATOpY; Mociie co0ece0BaHNS SK3aMEHATOP BBICTABIISIET OLICHKY,
OLIEHKA 3aHOCATCS B IK3aMEHAIMOHHYIO BEJJOMOCTh M 3a4E€THYIO KHUXKKY,

pe3yJIbTaT SK3aMeHa BBICTABIISIETCS] COIVIACHO IKaJE€ OLIEHWBAHUS YCTHOIO 3K3aMeHa IIpU
YCIOBUU TOCEIIEHUS OOydYalomMMCsl 3aHSITHH, YCHEIIHOTO BBIMOJHEHUS TEKYILEro
KOHTpOJISI B TeueHHe ceMecTpa. K TekylieMy KOHTPOJII0 OTHOCSATCS:

- TIOJIOKUTEIBHBIE OIICHKH 3a MPOMEXKYTOYHBIE KOHTpOJIbHBIE paboThl (ouHast (opma
oOyueHus);

- MOJIYYCHHC OLCHKHU <«3a4YTCHO» 3a CO6€CCI[OBaHI/Ie 1o TEMaM, BBIHOCHMMBIM Ha
CaMOCTOATCIIBHOC U3YUCHUC,

ycnenrHas 3amurta PI'P (ounas dopma oOyuenus);

- yCHelIHas 3aliiuTa KOHTPOJIbHOM paboThl (3a0uHas popMa oOyueHus);

B IPOTHBHOM CJTy4ac 00 yJatONIUICs MOJTydaeT JOMOJTHUTEIHHBIC BOITPOCHI 110 HE CAAHHBIM
BUJIAaM TEKYIIETO KOHTPOISA, M, €ClIM OOyJarolIuiics He OTBEYaeT Ha JOMOJHUTEIbHBIC
BOTIPOCHI, OIIEHKA, TIOTydeHHasl 32 K3aMeH, CHUKAETCs Ha OJIUH OaJll.

Kpurepun onenku 3x3amena

Ecmn sx3amen mpoBomutcs B ¢dopme TectupoBanus B DMOC Moodle, To onenka

BBICTABIISIETCSA CHCTEMOM aBTOMATHYECKH COIJIACHO IIIKajle OICHHBaHMS TCCTUPOBAHUA HaA
OK3aMCHC.

Ecnu sx3amen MMPOBOAUTCA 1O 3K3aMCHAIIMOHHBIM ouneraM B (bopMe CO6CCCI[OB3.HI/IH, TO:

OIICHKA «OTJIIMYHO» BBICTABJIACTCA, CCIIN 06yqa101u1/n710>1 MOJIHOCTBIO PACKPBUI COACPKAHNC
BOIIPOCOB 6I/IJ'IeTa, H3JI0KUJT MaTepuall B OHpG,I[CJ'IGHHOfI JIOTUYECKOU
MOCJICA0BATCIBbHOCTH, TOYHO HCIIOJIB3YA MaTEMaTUYCCKYTO TEPMHUHOJIOTUTIO n
MPAKTUYCCKUC HABLIKU; TI0Ka3ajl YMCHUC HWIUIIOCTPUPOBATL TCOPCTHYCCKUC BBIKIIAIKN
KOHKPETHBIMU ITPpUMEPaAMU; 0e30mu00YHO OIpeaAcIACT U NPaBUJIIBHO IPUMEHACT METO/AbL
peICHUS NPAKTUYCCKUX 3aJIaHUi.

OrneHka «XOpOIIO»  BBICTABIAETCSA, €CIU OOYYalOIIMKCA BBIMOJIHUI OCHOBHBIC
TpeOOBaHMUS Ha OICHKY «OTIIMYHO», HO MPU ATOM MMEET OJIMH U3 HEJTOCTATKOB: B OTBETE
JIOTIYIIEHbI HEOOMNBINE OIMMOKU, HE MCKA3UBIIME MaTEMaTHYEeCKOE COJEep)KaHHUE; MPHU
OTBETE Ha BOMPOCHI OWIEeTa JOMYIIEHbl OJWH—/JBAa HEIO0YETa, HCIPABIECHHBIE 10
3aMEUYaHUIO MPEnoiaBaTels; JOMYIIEHbI OJTHA WU JBE HErpyOble OMIMOKU MPU PEIICHUN
MPAKTUYECKUX 3aJaHUM.



- OueHKa «yIOBJIETBOPUTEILHOY» BBICTABIISECTCA, €CIM O0y4YalOUIUiics HE TMOJHOCTHIO MU
HETOCTIEIOBATEIbHO PACKPBUI COJEp)KAaHUE BOMPOCOB OwWiera, HO TMOKazal ooiiee
IIOHUMaHUE TEOPUU U MPOAEMOHCTPUPOBAT YMEHHUsS, JOCTATOYHBIE VISl JajdbHEHIIEro
YCBOEHUSI MPOTPAMMHOI0 Marepuajia M0 MaTeMaTHUKe, HUMEJUCh 3aTPyAHEHUs WIu
JOTIYIIEHbl OIIMOKU TMpU PEHICHUH NPAaKTUYECKUX 3aJaHuil; 0OydaroImUNCs MOXKET
BBHIOpAaTh METOJABI PEIICHHS THUIOBBIX 3a7ad, HO 3aJaud 0oJiee CIIONKHOTO YPOBHS
BBI3BIBAIOT 3aTPYJHEHUS; IPU JEMOHCTPAUUMU TEOPETUYECKOIO MU MPAKTUYECKOTO
MaTepuaia BBISIBIICHA HEJOCTaTOYHAs! CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUI M HABBIKOB.

- OueHKa «HEYJOBJIETBOPUTEILHO» BBICTABIACTCS, €CIM OOYYaIOLIUICS HE pPaCKpbLI
OCHOBHOE COJIepKaHKUEe y4eOHOro Marepuasia o MaTeMaTuke, OOHapyKUJI HE3HAHUE WIN
HEMOHUMaHue OoJbIel nin HanboJiee BXKHOM 4acTH yueOHOTO MaTepualia, JOIMYIICHBI
OLIMOKH B OIIPEJCIIEHUY MaTeMATHYECKUX MOHATHH, TP peIIeHUH NMPaKTHUECKUX 3a/1ad,
KOTOpbIE HE MCIPABICHBI IOCIE HECKOJBKHX HABOJSIIUX BOIPOCOB IPETOAaBATENs;
oOyyaroImuiicss MNPOJAEMOHCTPUPOBANT HEC(HOPMHUPOBAHHOCTh OCHOBHBIX YMEHMH U
HaBBIKOB.

IIpouenypa onenuBanus 3a4eTa

Bonpocs! k 3auety o0y4daromuecs nojly4JaroT B TeUeHUE MepBOil HeJle Havyalla U3y4eHus
JUCIIUATIITUHBI.
Ecnu 3auem nposooumcs é popme mecmuposanus ¢ IHOC Moodle, mo:

00yJarOIUICS TOMYyCKAeTCsl K MPOMEKYTOYHOW aTTECTAIlMK 10 AWCIHILINHE B (Gopme
TECTUPOBAHUS NP YCIOBUU MOCEIIEHUS 3aHATHI U YCIIEITHOTO BBIMOIHEHHSI TEKYILIET0 KOHTPOJIS
B TEUEHUE CEMECTPA, KOTOPOE BKIIIOYAET:

- MIOJIOXKUTENILHBIC OIICHKU 32 MPOMEKYTOYHbIC KOHTPOJIbHBIE paboThl (ouHas (opma
o0y4YeHHs);

- YCIICIIHOC CO6€C€)IOB3HI/IC 10 TEMaM, BBIHOCHUMBIM Ha CaMOCTOATCIbHOC U3YUCHUC,

- ycnemHas 3aumra PI'P (ounast popma oO6yuenus);

yCIIeIIHas 3alluTa KOHTPOJIbHOM padoThl (3a0uHast popma 00ydeHHs).

B mpotuBHOM citydae oOy4aromuiicss He JOMYyCKAaeTCsl K MPOXOXKIECHUIO TECTOBBIX 3aJlaHHi, 10
MOJTHOM JIMKBUJJAIIMU BCEX 3a0JDKEHHOCTEH.

Tect B cucreme anexkTpoHHOro odyuenus Moodle Bkiatouaetr 30 BOIIpocoB, B CllydaiiHOM
Hopsiike BBIOpAaHHBIX M3 OaHKa BoOIpocoB. OOydaroleMycsi MpPeIOCTaBIseTCs 2 MOIBITKU
MPOIOJDKUTEIHHOCTBIO 45 MUHYT KaXK/1asl.

Ecnu 3auem npogooumcs 6 popme cobecedosanus, mo:

OOyuJaronuiicss TOMyCKaeTcs K MPOMEXYTOYHON aTTecTally MO JUCIHUILIHHE B (Gopme
cobeceJ0BaHuUs MPH YCIOBUU YCHEIIHOTO BBIITOJHEHHS TEKYIIETO KOHTPOJIS B TEUEHUE CEMECTPa,
KOTOPOE BKJIFOYAET:

TIOJIOKUTEIBHBIE OIIEHKH 3a TPOMEXYTOYHBIE KOHTPOJBHBIE PabOThl (o4yHas (opma
oOyueHus);

YCIICUIHOC CO6€C€)IOBaHI/Ie 10 TEMaM, BBIHOCHUMBIM Ha CaMOCTOATCIIbHOC U3YUCHUC,

- ycnemHas 3auuta PI'P (ounast popma oO6yuenus);

yCIIeIIHas 3allnuTa KOHTPOJIbHOM paboThl (3a0uHas popma oOyueHus).
B npotuBHOM ciiyyae oOy4daromuiics He JOIMyCKaeTcsl K MPOMEKYTOYHON aTTeCcTalllu, J10 MOJHON
JMKBUAALUH BCEX 3a/10JKEHHOCTEH

Kpurepun onenku 3avera



Ecnu 3ager npoBoautcs B popme tectupoBanus B IMOC Moodle, To onenka «3aureHo/He
3a4TE€HO» BBICTABJISIETCS CUCTEMOIM aBTOMATHUYECKU COIJIACHO IIKajle OLEHUBAHUS TECTUPOBAHUS
Ha 3ayerTe.

Ecnu 3auet npoBoautcs B popme UTOroBoro codeceoBanus, To:

Onenka «3a4TeHO» BBICTABISIETCS, €CIM OOYYarOUIMICSl IMOCeIlan 3aHATUS, YCIELIHO
BBINOJIHWII TEKYLIHH KOHTPOJIb M YCIIEIIHO MPOLIENl HTOrOBOE coOeceJOBaHuE.

Onenka «He 3aureHO» BBICTABISETCSA, €CAM OOy4aromMHCSs He ObUT JOMyIIeH K
IPOMEKYTOUHON aTTeCTalluy WIK HE MPOIIE] UTOrOBOE coOece10BaHHeE.

Bomnpocskl k cobece10BaHMIO 110 TEMaM, BLIHOCUMbIM Ha CAMOCTOSITEJIbHOE O0yUeHue

Pazgen 2. Anaautudeckasi reomerpusi. Tema Paziuunble ypaBHeHUs] NPSAMO
1.IIpssMas 1MHMS HA IIIOCKOCTH.
2.Paznuunble GOpMBI ypaBHEHUS MPSIMON Ha MIIOCKOCTH.
3.VYrou Mexay npssMbIMHU. PaccTosTHUE OT TOYKH 0 TPSIMOH.
4.T1nockocth. OCHOBHBIE 3a/1a4H HA TIOCKOCTb.
5.YcioBue napamienbHOCTH U MEPIEHANKYISIPHOCTH BEKTOPOB.
6.YpaBHEHUS MIIOCKOCTH U MPSIMOU B TPOCTPAHCTBE.
7.YT01 MEXIY TUIOCKOCTSIMHU. YTOJI MKy MPSIMOU U TJIOCKOCTBIO.

Paznen 6. UHTerpanbHoe wucumcienne. Tema HHTerpmpoBanme TPUIOHOMETPHYECKHUX

(pyHKUMIi: pa3IuYHbIe CJIy4Yau U MeTO/Ibl HHTETPUPOBAHMS
m n
1.Meron pemieHus HMHTETPaJOB BUAA .[ sin’ xcos” xdx
HOJIOKHUTEIBHOE.

€CJIM Mm M N HCYCTHOC U

Isinm xcos" xdx
2.MeTo/ pelieHHsI HHTerpaJioB BUIA €CJIM M U N YETHOE U IT0JI0KUTEIBbHOE.

_[sinm xcos" xdx
3.Merton pelieHust UHTErpajioB BUA €CJIM M U N YETHOE U XOTs Obl OJIMH U3
HUX OTPULIATEIbHBIN.

4. MeToj pelleHns HHTErpaIos BUja jsm MX COS nxdx,J'sm mxsin nxdx,J'cos mX coS nxadx .

Pa3znena 9. OcHOBBI BLIYHMCIUTEIBHBIX METOI0B
1. Anmpokcumanys.
2.MeTo HAaNMEHBITUX KBaIPaTOB. AJITOPUTM BBIUUCIICHHUS

IIpouenypa oneHnBaHusi codbece10BAHNS

CobecenoBanne mpoBOAUTCS B (HopMe HHAMBUAYATHLHOTO OMpOCa IS OMpeaeSICHUs
YPOBHSI OCBOGHHOCTH OOYYAIOIIMMHUCS TEM, BHIHOCHMBIX Ha CaMOCTOsITeNbHOE m3yueHue. Kak
IpaBmIIo, cobeceoBaHe IPOXOAUT Ha KOHCYNIbTalin. [IpenogaBaresns 3apaHee IpeaynpexiacT
o0yJaromerocsi 0 Cpokax MpoBeAeHHs coOeceIoBaHus, TPeOOBAHUSIX K MOATOTOBKE MaTEPHAIIOB,
3HAaKOMHT C BOIIPOCaMH K COOECEIOBAHUIO.

OTBeT Ha BOIMPOC CUYUTAETCS MPABHIBHBIM, €CIH 10 CBOEMY COJEPKAaHUIO MOJHOCTHIO
COOTBETCTBYET 3aJIAaHHOMY BOIIPOCY, COJEPKUT BCE HEOOXOIMMBIC TeopeTHueckne (aKThl U
000CHOBaHHBIE BBIBOJIBI, & €T'0 U3JI0KEHNE MAaTEeMAaTUYECKH TPAMOTHEI.

Kpurtepun ounenku codeceroBanms

OTBeT OLIEHUBACTCS «KOMAUUHOY, €CIIN O0YUarOIIUICS:

1) MOJTHOCTBIO PACKPBUI COJEp)KAHUE BOMPOCOB B 00BEME, MPEryCMOTPEHHOM
IIPOrpamMMoi;



2) H3JI0OKWJII MaTepual TIpPaMOTHBIM S3bIKOM, TOYHO HUCIIOJIB3Yyd MATCMATHYCCKYHO
TEPMHHOJIOTHIO U CHMBOJIHMKY, B OIIPEAEICHHON JIOTHUECKOH MOCIIe10BaTeIbHOCTH;

3) oTBEYan CaMOCTOSTEIBHO, O€3 HABOAAILIMX BOIPOCOB IIPEOAaBaTEI.

Bo3moxHBI 1-2 HETOYHOCTH NpPU OCBEIIEHHHM BTOPOCTEIICHHBIX BOIPOCOB WM B
BBIKJIaJIKaX, KOTOPbIE 00YYarOIIUICS JIETKO UCIIPABHJI TTOCIIE 3aMEUaHHs.

OTBET OLEHHMBACTCA «XOPOWLO», €CIIM YIOBJIETBOPSET B OCHOBHOM TpPEOOBAaHUSAM Ha
OLICHKY «OTJIMYHO», HO IIPHU 3TOM UMCCT OJJUH U3 HCJOYCTOB!

1) B W3NOXKEHUH JOMYIIEHBI HeOoNbIIME MpoOenbl 3HAaHWH, HE HMCKa3WBIINE
MaTeMaTHYECKOEe CO/IEPKAHUE OTBETA,

2) nonmymeHsl 1-2 Hemodera TpH  OCBEIICHHHM OCHOBHOTO COJICPKAaHUS OTBETA,
UCTIpaBJICHHBIE TIOCJIE 3aMEeUaHMs;

OTBeT OLICHUBACTCS «)V0061eMBOPUMENbHOY, ECITH:

1) HENOJIHO PacKpBITO COZAEpKaHUE MaTepuaia (Colep:kaHue M3JI0KEHO (parMeHTapHo,
HE BCET/Ia I0CJIeI0BAaTeNIFHO), HO MTOKa3aHo 00Iee MOHUMAaHUE BOIIPOCA M MPOIEMOHCTPUPOBAHEI
YMCHUSA, JOCTATOYHBIC TJIA ﬂaﬂbHeﬁmeFO YCBOCHHUS MPOTrpaMMBbI;

2) WMeNUCh 3aTPyIHEHHS WIM JONYIIEHbl OINMOKH B ONpPEACICHUU IOHSATHM,
HCITOIBb30BAaHUN MaTeMaTHUYECKOM TECPMHHOJIOTUH, UCTIPABJICHHBIC ITOCJIC HCCKOJIBKUX HABOAAIIHUX
BOITPOCOB;

OTBeT OLICHUBAETCS] OTMETKON «Hey0081emeopUmenbHoY, eClu:

1) He pacKpBITO CoiepKaHUEe Y4eOHOT0 MaTepuana;

2) oOHapyX€HO HE3HaHUE WIM HEIOHMMaHHe OoOydarouiumcs Oojblied uium Haubosee
Ba)KHOU YacTH y4eOHOT0 MaTepuana;

3) nmomyileHbl OIIMOKH B OINPEICICHUH TOHSATHS, IPU HCIOIb30BAHUU MaTeMaTHYECKOM
TEPMHHOJIOTHH, KOTOpbIE HE WCIPABICHBI IMOCIE HECKOJBKUX HABOAALIMX BOIPOCOB
IperoaaBaTes.

KommnuiekT 3apanmii s pacueTHo-rpagudyeckux pador (PI'P)

Tema 1. Ilpunoxenune Npou3BOAHOM K HCCJIEI0BAHUIO CBOMCTB (yHKIIUN OJHOI
NepeMeHHOM M mocTpoeHuIo rpaguxos (1 cemectp)

3ananue. [IpoBecTu nmosiHOE Mccae0BaHNE YKa3aHHBIX QYHKIMHA 1 IOCTPOUTH UX TpaduKu
10 IIJIaHy:

1. Haiitu oGnacTh onpeneneHus GyHKIIUN.

1. UccnenoBaTh QPyHKIMIO HA YETHOCTh (HEYETHOCTH).

2. UccrnenoBath QyHKIIUIO HA IEPUOTAIHOCTb.

3. YKka3arh NpoOMeKyTKH MOHOTOHHOCTH (DYHKIIMH ¥ HAUTH €€ TOYKH SKCTPEMYMOB.

4. Haiitn Touku mnepernba rpaduka (yHKIUH. YKa3aTh MPOMEXKYTKH BBITYKIOCTH,
BOTHYTOCTH.

5. HaiiTu ypaBHEHUsI BEpTHKAIbHBIX W HAKJIOHHBIX aCHUMIITOT, UCHOJb3Ys YCIOBUS JUIS
CYIIIECTBOBAHMS 3TUX ACHMIITOT.

6. JlonmomHUTENBHBIE TOUKU AJIst 00JIee TOUHOTO MOCTPOSHUS IrpadukKa.

7.Iloctpouts rpaduk GyHKIUH.

2 1
_xP-2x+2 _ x+1 L X

-- = = y — —
B1. Y x-1 B2. (X_l)z 83.7 B 4. (9_)()

<<
Il




2 _ 2
PR LL L RV LI 5. ¥ =X—InfL+x’)
BS. X Be. 4x" -1 B7. Jx
2 2 —x2 2_ _
y:X— B10 y=X ~2Inx y=x3e7 y:X—Xl
BO. X* —x+1 B1l. B 12. x* — 2X
_(X—Z)Z y:—ln1+—x B 16 y:In(x2+1) _X2+6
B 14 Y= x+1 B 15. 1-x ‘ B17. .~ X2 +1
y = xInx (v _1\a3x+ 2 2% —1
B18. 510, V= (x-1) _xP-3x+2 y= 21
B 20. x+1 B 21. (x-1)
5 3 1 3
y: :( y:(x -:4) yZEW(X—5) y= j(
B 22. X' -1 B 23. X B 24. B 25 x' -1
e+l y=x2+-% _(5x4+3) y=3-2X
y= e B 26. x? y= X B 28. 1-x?
B 25. B 27.
y:45X2 y_(5x2+3) y (x-1)° y X% +2
—X =t = =
B 25. B 30. X B31. X+1 B 32. x* -1

Bonpocs! k 3amure PI'P o Teme 1

1. OoGnacts onpenenenus pynkmuu D(f) n o61acte 3Hauenu#t pynkmun E(f).

2. CpoiicTBa PyHKIMH: YETHOCTb-HEUETHOCTD; NEPUOTUYHOCTD; IPOMEKYTKM MOHOTOHHOCTH
(Bo3pactanus 1 yObIBaHUS ) QYHKIMH; HYIH (DYHKITUH.

OKCTpeMyMbl (PYHKLUH.

Touku neperuda rpaduxa QyHKIHMH.

[TpomeKyTKH BBITYKJIOCTH (BOTHYTOCTH) Irpaduka (GyHKIUH.

[TonsiTe acuMnTOTHI rpaduka GyHKIHH.

VYciioBHs CyleCTBOBaHUS BEPTHUKAIBHBIX U HAKIIOHHBIX ACUMIITOT.

Cxema uccnenoBanusi GyHKIIMH OJTHOM TEPEMEHHOM.

N kW

Tema 2. O6bikHOBeHHbIe U depeHInATbHBbIEC YPaBHEeHUs (2 ceMecTp)

Bapuanr 1

1. Pemnts IY1 ¢ pasaensiomumucs nepeMennsivu (X +4)y—(y—2)dx=0 y
HOCTPOUTH HHTETPATBHYIO KPUBYIO, IPOXOIAINYIO uepe3 Touky M(0; -1).

2. Haiitu o6mee pemenne /Y1 ¢ pa3aensrommMucs nepeMeHHbIMHU:

e* sinydx +tgydy =0; y'+/1-x? —cos’y=0.

3. Pemuts omHOponmHbie J(Vi:

xy’ =3y(Iny —Inx), y(1)=0; x+y)y+x—y=0.

4. Peumrs JIHJY1Y +yc0osx =sin2x, y(0)=0.

5. Pemnts ypasuenne bepuymm Y ty= X\/§ .

6. Peuts /[V1, nonyckaromue NOHMWKEHUE TOPSAKA:
" __ . y(O) = 17
y"=4C0S2X, HavalbHbIE YCIIOBMA ™ 2\
y'(0)=3; (1—x )y —xy=0.

7. Pemmnts JIJIY? :



Y=y =2y=0; y'+9y=0; y"+4y+4y=0; ) —6y'+10y=51-¢"

Bapuant 2

1. Pemuts JIY1 ¢ pasfensiomuMuIcs ITepeMeHHbIMU (y—1)dy +(x+2)dx =0
Y TIOCTPOUTh MHTETPATBHYIO KPUBYIO, IPOXOIAIIYI0 yepe3 Touky M(0; -1).
2. Haiitu o6miee pemenue /(Y1 ¢ pa3aensrommmucs nepeMeHHbIMH:

(sin(2x +y)—sin(2x — y))dx = s,ldr:/y y-y =y’ +xy'.

3. Pewnts ommopomusie JY1i: (X=Y)Y'—-y=0 y(1)=1x+2y=xy"
2_-x
4. Pemurs JTHJTY: xy'+(x+)y=3x%e¢" mpu y(-1)=e.

' _L2.X
5. Pemnts ypaBuenue bepaymin Y +2y=y'e .
6. Peute /Y1, monyckaroiue NOHUKEHUE MOPSIKA:

y(0)=-3,

y” = X+ SiN X, HauaJbHBIC YCIOBUSI ) " ,
y'(0)=0; yxInx =y

7. Pemuts JIJIY 2 :
y"—=5y'+6y=0; y"+3y'=0; y"+2y'+5y=0,
y"—5y"+—-6y =3cosx+19sinx

Bapuant 3

1. Pewnts JIY1 ¢ pasaensiomumucs nepemennsiu 3y +1)dx —(1+x)dy =0
1 TIOCTPOHTH UHTEIPATBHYIO KPUBYIO, IPOXOAAIIYI0 Yepe3 Touky M(0; -1).
2. Haiitu o6uiee pemenue [[Y1 ¢ pa3aenstomuMucs nepeMeHHbIMU:

(x2 + x)ydx + (y2 +1)dy =0; yx*+l=y-yx
3. Pemmts onHopoassie JIVi: xy'=y+xer, y(0)=1 (Y2 -3x* )}" =—2Xy
4. Petmts JIH/Y1 y'+2xy=xe" mpu y(0)=1.

Y _ X
T2
5. Pemuts ypaBHeHue bepHyiun Xy
6. Pemute Y1, monyckaromye mOHMKEHUE TOPSIKA:
6 y@®) =0,
y" =—5, HadampHBIE ycoBma:¢V'())=5 " = _"
X " .
y'=5 y

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

Bapuanr 4

1. Pemmnts Y1 ¢ pasaensomumucs nepemennbivu @Y —2(x+1)dx =0
TIOCTPOMTH UHTErPAIbHYIO KPHBYIO, IPOXOIAILYI0 Yepe3 Touky M(O0; -1).
2. Haiitu o6mee pemenne /Y1 ¢ pa3aensrommmucs nepeMeHHbIMH:

(x +4)dy —xydx =0; (l+ e¥ k =e¥y’;
! 2 2 . 2.1 2
3. Pemuth omHOpoaHbie (V1 2xyy' +x° =y°, y(1)=1 Xy =2xy-y’.



4. Pemts nHszZY' -2xy=3 mpn y(1)=-L.

' —
5. Pemnts ypaBuenue bepuymm Y X TYy=-Xy
6. Pemute /Y1, monyckaroiue NOHUKEHUE MOPSIKA:

y(0)=1,
y" =sin X, HavapHble yenosust <y'(0)=0,

, M
y(0)=0; Y'x =Y.

7. Pemuts JIAY? :

4y" —-8y'+3y =0; y"—=3y' =0; y"—2y"'+10y =0,

V' +4y = e*(24c0s2x + 2sin 2x)

Bapuant 5

1. Pemuts [1Y1 ¢ pa3aensrommmucs nepeMeHHbBIMI xy'-y=0 y
IIOCTPOUTH UHTETPAIbHYIO KPUBYIO, IPOXOASILYI0 uepe3 Touky M(1; 4).
2. Haiitu o61uee pemenue Y1 ¢ pa3aensomuMuUcs epeMeHHbIMU:

cos’y-y'—cos(2x+y)=cos(2x—y): Y +2y—y*=0.
3. Pemute omHoponubie Vi1 : (x+y)dx=xdy=0: xy'+x+y=0.
4. Pennts JIHJIY1 X =2y =—x* mpu y(1)=0.

' 2 _
5. Pemnts ypaBuenne bepuymm XY —2x \/§ =4y.
6. Pemute Y1, monyckaroiye mOHUKEHUE MOPSIKA:

y(0)=1,

=05’ X, HAYATHHBIC ycnosust {y'(0)=- 8

y©=0, 2xpy" =()+1;

m

y

7. Pemute JIAY2:
9y"—-6y'+y=0; y"+12y'+37y=0; y"-2y' =0;
y"'—2y'—8y =12sin2x—36Cc0S2x

Bapuanr 6

1. Pemmuts /{Y1 ¢ pazaensrommmMucs nepeMeHHbIMU v +x=0 y
MIOCTPOUTH UHTETPAIbBHYIO KPUBYIO, MPOXOAAIIYI0 uepe3 Touky M(3; 4).
2. Haiitu o6miee pemenue [[Y1 ¢ pa3aenstomuMucs nepeMeHHbIMU:

gt _
X

y—xy =1+x%y".

y "
3. Pemmth omHopommbie Y1 X' = y_xeé; Xy = J""\/JTJ’-

4. Pemmnts JIHIIY1: V' —2xy=2x" ypu y(0)=0.
xy' =y ="
5. Pemuts ypaBHeHue bepHyiu y
6. Peuts /1V1, nonyckaromuye NOHMKEHUE TOPSAKA:
y(0)=—e", )
4 . " _ .
YO =1 29)"=0) -4

y"=C0SX+e ", HauaIbHbIC YCIOBHS :{

7. Pemuts JIAY? :



6
6y" +7y' —3y=0; y"+16y =0; 4y" — 4y’ +y =0; ¥' —12)y'+36y =14e™

Bapuanr 7

1. Pemute Y1 ¢ paznensroniuMucs nepeMeHHbIMU xy'+y=0 y
IIOCTPOUTH UHTETPAIBHYIO KPUBYIO, IPOXOAILYIO uepe3 Touky M(2; 2).
2. Haiitu o6miee permenue J[Y1 ¢ pa3aensronuMucs nepeMeHHbIMU:

y'+y+y2=0; »2Inxdx—(y —1)xdy=0

’ y
=yln= ’
3. Pemuts omHopommbie JIVi: FEYNG x*y = y(x+y).

' —x? _ 1
4. Pemmurs JIHJIY XY TV ="X€ " ppy v =5

' _ 2

5. Pemnts ypaBHeHue bepHyiun (x+Dy'+y= (X +1)y .
6. Petnte /Y1, nonyckarouuye NOHUKEHUE MOPSIKA:

. ¥(0)=8,
y" =e? +1, HauanbHble yciaoBua < y'(0)=5,

y”(o) — 2, x3yﬂ + x2yr — 1’

7. Pemuts JIJIY 2:
y"+8y +25y=0; y"+9y' =0; 9y"+3y' -2y =0; " -3y + 2y = (34—12x)e "

Bapuanr 8

1. Petmute [{Y1 ¢ paznensroniuMucs nepeMeHHbIMU Y=Y u
MIOCTPOUTH UHTETPAIbHYIO KPUBYIO, IPOXOAAILYI0 uepe3 Touky M(0; 1).
2. Haiit o6miee pemenue J[Y1 ¢ pa3aensronuMucs nepeMeHHbIMU

xy'+y=y"; cosydx = 2v1+ x?dy +cosy1+ x*dy
3. Pemnts ogHOpoaubie JVi: xy'=yx’=y" +y, (X2 _ZXY)Y' = XY_YZ,

' I 2
4. Pemnts JIHAY1 (X +1)y Ty=x +X npu y(0)=0.
’ 5.3 x _
5. Pemnte ypaBHeHue bepHyimn xy'+2y+xye =0.
6. Pemnte /Y1, onyckaroiye NOHMKEHUE MOPSIKA:

) ==,

Y =0 xy" =y +x%

y" =sin® X, HavagbHBIE YCIOBHA :

7. Pemute JIHIY? :
y"—y=0;4y"+8y'—5y=0; y"— 6y’ +10y =0;
y'+2y" —24y =6c0s3x —33sin3x

Bonpocsl k 3ammrte PI'P mo teme 2

Omnpenenenne 0ObIKHOBEHHOTO MU (HEepeHIIMATBEHOTO YPaBHEHHUS.

JY1. TlonsiTue o01Iero 1 YacTHOTO PELICHUH.

Cwmeicn 3amaun Komm.

I'eomerpuyeckuii cMmbica pemenus VY.

VY1 ¢ pa3nenéHHbIMU U pa3AeIAIOIIMMUCS IEPEMEHHBIMU. AJITOPUTM UX PEIICHHUS.
Opnnopansle J[YV1. Merton pemieHus: ypaBHEHHUM.

JIvHeitHbIe OTHOPOAHBIE K HEOAHOPOAHBIE [V 1.

NoabkowhE



8. Mertoap! pemeHus TMHEHHBIX HEOAHOPOIHBIX J[ V1.

9. VpaBuenue bepuynnu: oOmuii BT U METOJI €T0 PEIICHUS.

10. Tpu Buna 1Y, HomycKaronuX MOHMKEHUE TIOPSIKA U UX METOJIbI PEIICHHMSI.
11. Onpenenenue nuHEHHOTO MU(HEPEHIINATHFHOTO YPAaBHEHHSI 2-T0 MOPSIKa
12. Teopema o cTpykrype obiero pemenus JIAYo.

13. TlonsiTre XapakTepucTuyeckoro ypapaenus JIJ[Yo.

14. Buzp! o01iero pemeHus XxapakrepucTuaeckoro ypasuenus JIJ1VY 2.

15. JIuneitaple HeogHOpOAHBIE J[Y?2 ¢ TOCTOSHHBIME KO3 dUITHCHTaMU

IIpumeyanue: Bce OTBETHI HA BOIIPOCHI MOSCHATH npumepamu u3 PI'P.

Tema 3. IlepBuuHasi 00pad0TKAa Pe3yJIbTATOB HAOJIIOEHUS METOAOM MATEMATHYECKOM
CTATUCTUKH (3 cemecTp)

3amanue:

1. CrpynnupoBaTh JaHHbIE B BapUallMOHHBINA PsJl U MIPEACTABUTh B BUJIE SMIIMPUUYECKON
(GYHKIIMH pacipe/esieHusl.

2.  H300pa3uth rpaduyuecKkd BapUALMOHHBIA psAda W HOMIMPHYECKYIO (YHKIHIO
pacupeneneHus.

3. BbIYHMCAUTH OCHOBHBIE YHCIIOBBIE XapPaKTEPUCTUKN BBIOOPOYHOIN COBOKYITHOCTH.

4. OnpenenuTh rpaHyllbl UCTUHHBIX 3HAYEHUN YHMCIOBBIX XapaKTEPUCTHK, U3ydacMOMn
CIIy4allHOM BEJIMYMHBI C 33JaHHON HaJEKHOCTBIO.

5. OopMuTh conepaTeabHyl0 UHTEPIIPETALUs Pe3yIbTaTOB EPBUYHON 00pabOTKH 110
YCIIOBUIO 3aJ1a4H.
IIpumepsi Bapuantos PI'P

Bapuant Ne 1

Jlan TopeMOHTHBIH pecypc KopoOku nepenad Tpakropa /IT-34 B MoTouacax.

45 | 361 | 390 | 372 | 62 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

Bapuant Ne 2

Jlana HapaOotka asuratens IM3-238Hb mexay oTkazamu 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 3amute PI'P no teme 3

1. Yro sBasercs npeaMeToM U METOI0M MaTeMaTUYCCKOU CTaTUCTUKU?
2. Kakue ocHOBHBIE 3ala4yi p€IIacT MaTéMaTuiuCCKas cTaTUCTHKA?



w

B xakoM COOTHOIIEHMH HAXOAUTCS MaTeMaTH4eCKasi CTATUCTUKA C TEOpUEH BEPOSITHOCTEN?

4. Kaxkas COBOKYITHOCTh Ha3bIBAETCSl TeHEPAIbHOU (BBIOOPOYHOI)? B 4em cyTh BEHIOOPOYHOTO
MeToqa? B ueM 3akirrodaroTcst OCHOBHBIE TPEOOBaHUS K BRIOOpKE?

5. Kakas BeiOopka Ha3bIBaeTcs penpe3eHTatuBHO? Kakue crioco6sl opMupoBanus BEIOOPKH
BbI 3HaeTe?

6. Korma BeIOOpka Ha3biBaeTcsi MOBTOpHOU (OecrmoBTOpHOI)? Kakas BbIOOpKa cuuTaeTcCs
MaJloi, cpeaHei, 00IbIIoi?

7. Kakue BapuanuoHHbIE psiibl Bbl 3HaeTe? MOXKHO JM OT AUCKPETHOTO psAla MeperTH K

WHTEPBATLHOMY U HA000poT? OT Yero 3aBUCHUT YHCIIO UHTEPBAIOB TPYIITUPOBKU?

Kaxk ot mpocToii cTaTucTHYeCKON TaOJIHUIIBI JaHHBIX IEPEHUTH K BapUAITMOHHOMY PsiTy?

9. Kak rpaduyecku n300pa3uTh JUCKPETHBIN (HENPEPbIBHBIN) BapHALIMOHHBINA Psi?

10. Yro ompenenser sMmnupuueckas (QyHkuus pacnpeaeneHusi? KakoBbl  cBOMCTBa
IMOUPUYECKON PYHKIIUU pacripeieTICHIs?

11. Kak HaiiTH BEpOSTHOCTH INMOMNAJaHUs CIYYaiHOW BETWYMHBI HA 3aJaHHBIN y4acTOK, €CIH
U3BECTHA SYMIHMPHYECcKast GYHKLHUS pacipeaeacHus ?

12. Kaxkue xapakTepUCTUKH LIEHTPATbHONU TEHACHIIUN CIIy9alilHOM BEJIMYMHBI BbI 3HaeTe?

©

13. Kakum cBoiicTBOM oGuagaer BbiOOpouHoe cpemnee? Kakue BHIbI CpeHHX Kpome Xe
UCIIOJIb3YIOTCS B pacueTax”?

14. B xakoM COOTHOLICHUM apu(PMETHUECKasi CPE/IHsAS HaXOAUTCS C JPYTUMU BUIaMU CPEIHUX
(Ma)KOpaHTHOCTb CTENEHHBIX CPEIHUX)?

15. Kak BBIYMCIHTH JUCIEPCHIO (CpeaHEe KBaapaTHYECKOE OTKJIOHCHHE) BBIOOPOYHOMN
COBOKYITHOCTU? B KakoM COOTHOIIEHHWH HAXOJAUTCS 00Ilas AUCIEpPCHUsl C TPYNIOBOU U
MEXIpynnoBoi aucnepcusmu? Kakumu cBoiictBamu 06aaeT gucnepceusi?

16. Yro xapakTepusyer K03(pPHUIMEHT aCHMMETPHUH U KaK OH BBIYUCISETCS?

17. Kakue MeToabl BBIYMCICHHS YHCIOBBIX XapaKTEPUCTHK BBIOOPOYHON COBOKYIMHOCTH BBI
3HaeTe?

18. Kak ynpocTuTh pacueT YUCIOBBIX XapakTepucTuk? Kakoe unciio npuHUMaeTcs B KaueCTBO
JIO’)KHOTO HYIA?

19. Ilo xakum ¢opmysnaM OT YUCIOBBIX XapaKTEPUCTUK, BBIYMCICHHBIX B YCIOBHBIX BapHaHTaxX
MIPOU3BOJIUTCS MEPEXO K UNCIOBBIM XapaKTEPUCTUKAM B IEPBOHAYAIbHBIX BapUaHTax?

20. Kakas onenka HaspiBaeTcs TouyeuHoW? KakoBel TpeOoBaHMS K TOYEUHOW OICHKE
HEU3BECTHOTO MapameTpa pacrpeneneHusi? Kakas ToueyHass OLEHKAa Ha3bIBAETCS
COCTOSITENIbHON (HeCMEIIeHHOH, 3(ppekTUBHOI)?

21. Yro sBiseTcs TOUEYHOH OLIEHKOM TIeHepaJbHON cpeqHel (reHepalbHOW AuCHepCHH,
reHepaIbHOI0 CPEeIHEKBAIPATHUECKOIO OTKIOHEHHUS)?

22. Kakas onieHKa Ha3bIBaeTcsl HHTepBainbHOI? Kakoil nHTepBai Ha3bIBaeTCs HAJEKHOCTHBIM?
Kakast BeposSTHOCTh Ha3bIBaeTCsl JIOBEPUTEIBHOW, HalEeXKHOCTHON? JlaliTe mosicHeHUs Ha
rpaduke HOpMaJIbHOI'O 3aKOHA pacpeieIeHHU .

23. Tlo xakum QopmyliaM HaxXOIUTCSI HAJSKHOCTHBIA MHTEPBAJ ISl TEHEPAIbHON cpenHel u
TEHEPAIBHOIO CPEIHEKBAIPATHUECKOTO OTKJIOHEHHUSI?

IIponenypa oneHnBaHusi pacyeTHO-Tpadguueckoil padoTsl

PacuetHo-Tpaduueckas paboTa - BUJ MMCbMEHHOM paboThI, HAIIpaBJICHHBII Ha TBOPYECKOE
OCBOEHHE KOMIIETEHIMI, IPONUCAaHHBIX B pabodeil mporpamme AucHMILIMHBL OOyuaronemycs
HeoOxoauMo npopabortaTh Marepuan no teme PI'P, ucnonb3ys 3anucu JeKIMid, TpakKTHYECKUX
3aHATUM M UCTOYHHMKHM JuTepaTypel. lIpemonmaBarens Ha3HayaeT BapHAaHTBI 3aJaHUM.
OOyuaromuiicss pemraeT 3aJaHus CBOETO BapUaHTa B JOMAIIHUX YCJOBUSX, pPacHpenesuB
panmoHaIbHO cBoe BpeMs. 'oToBast paboTa mpeaocTaBiseTcs Ha MPOBEpKyY Ipernoaasarerio. Eciu
OHa BBINIOJHEHAa BEpHO, TO MperojaBaTeNb Ha3HAa4yaeT Bpems Ui ee 3alluThl B (opme
cobecenoBanud. Eciau B paboTe MMEIOTCS 3aMeudaHus, TO OHA BO3BpallaeTcs o0ydarounemMycs Ha
nopaboTKY, BIIOCIIEACTBUN pabOTa 3alUIIACTCS.



[Tpu ouenuBanuu PI'P oOpamaercss BHUMaHUE Ha CIEIYIOUINE MOMEHTHI:
cojiepaHue padoThI;

IIOCTaHOBKA LIEJIU U 3a]1a4;

NOPSIIOK MPOBEACHUS aHAJIA3A [10 TEME UCCIIEI0OBaHUS;

MIOJTHOTA U IPAaBUIBHOCTD BBIBOJIOB PAOOTHI;

HOpAA0K 0pOPMIICHHS UCIIOJIb30BAaHHBIX HCTOYHUKOB HH(POPMALUU

agrwpnE

Kpurepum ouenkn

Onenka «3aumernoy BBICTABIAETCS, €CIIN:

1. paGoTa BbIIIOJIHEHA 110 TUIAHY;

. B K&XJIOM ITyHKTE IIPUBEICHO MPABIILHOE Pa3BEPHYTOE PEIICHNUE;

. 00beM 1 ohopmIteHUE padOTHI OTBEYAIOT TPEOOBAHUSM;

. paboTa BBITIOJTHEHA aKKYPaTHO, B 3a/IaHHOM JIOTUKE, 0€3 BEIYUCIUTEILHBIX OIINOO0K;
. YePTEXK BBHITIOJIHEH KPYITHO U B COOTBETCTBHH C TPEOOBAHHUSIMHU K YEPTEIKaM;

DB W N

6. 06yanOIHHﬁCﬂ MOXKCET OTBCTUTD HA IIPCAJIOKCHHBIC BOIIPOCHI 110 HaHHOﬁ pa60Te.
OIIGHKa «He 3aumeno» BBICTABJIACTCS, €CJIN HE BBIITOJTHCHBI Tpe60BaHI/I$[ K OLICHKEC «3aumeno.

KommnuiekT 3aianuii 1J11 KOHTPOJIbHBIX padoT (ouHasi popma)
Ounas ¢popma 00yueHusn

Tema JlelictBus HaA MaTpunamu. PemeHne cucrem JIMHeHHbIX YPABHEHUI METOAOM
Kpamepa u I'aycca

BapuanTt 1
2 7 2 1
11-10
32 2 4
5

1. Jlnst nanHOTO OnpenenuTens A= 4
JIOTIOJTHEHMS SJIEMEHTOB a15, A33.

2.J1anbl nBe maTpunibl A u B. Haiitu: a) AB; 6) BA (eciu 5T0 BO3MOXHO).
A=(2-1-38-7-6-342), B=(2-1-23-54121)
3.Pemuts CJIV: a) metoiom Kpamepa; 6) MaTpudaHbIM MeTO10M; B) MeTosIoM ["aycca.

8X, +3X, —6X, =—4

X, +X, =Xy =2
4%, + X, =3%; =-5

0 -3/ HaiiTu MHHOpBI U anreOpanyecKue

Bapmuanr 2
2 0 -1 3
6 3 -9 0
02 -1 3
4 2

1.]Ins1 naHHOTO OMpenenuTens A=
JIOTTOJTHEHUS DJIEMEHTOB A3y, d14-
2.J1aub nBe MaTpunibl A u B. Haiitu: a) AB; 6) BA (eciu 3T0 BO3MOXHO).
A=(0—-1327-1-322), B=(64-123-1)
3.Pemmute CJIY: a) Mmetonom Kpamepa; 6) MmaTpuaHbIM METOI0M; B) MeTo/IoM [ aycca.
2%, — X, +2X; =3
X, + X, +2X, =—4
4%, + X, +4X, =3

0 6 HaiiTu MUHOpPBI 1 anreOpandecKue



Tema: JlelicTBUSI ¢ KOMIUIEKCHBIMU 4McjgdamMu. HM300paxkeHHe KOMILIEKCHBIX 4YHCeJ Ha
II0CKOCTH. PaziinyHblie (popMBbI 3an1MCH KOMILIEKCHOTO Yuciaa. @opmyJia Jitiepa. Pemenne
KBaJIPATHBIX YPABHEHUI ¢ KOMILIEKCHBIMHA KOPHSIMH.

Bapuanr 1

1.11306pa3uTh Ha KOMIUIEKCHOM TUIOCKOCTH uncaa =221, Z, ==35+25I.

2. lano: 4 =92 Z,=-1+I. Byruyciute B anre6panueckoit popme: 4 —3%; 2,2

=36 =154
3.Berunciure I +17.

4.3anucaTh KOMIUICKCHOE YUCIO0 Z =3+3i B TPUTOHOMETPUYECKOM M MOKa3aTeIbHOU
dbopmax.

5.Jlano: &4 =2+21; Z,==1+1. Byrupcnure B TPUrOHOMETPHYECKOH M [OKA3aTCIIBHOI

4 2
. 3 .
dbopmax: (2122) ’ 2+ Z;.
2
6.Pemnte ypaBaenue 2x°+32=0
BapuanT 2

. 1 .
. 2, =-11; z,==-5I
1.M300pa3uTh Ha KOMILIEKCHOH TNIOCKOCTH YHCIIa 3

ZZ
: : ,+12,, —*
2,=4-i; z,=1+3i . g
2.Jlano: 41 1 £ * Berancnuth B anredpanyeckon hopme: 1
:219 53
3.Beiuncmurs I — 1.
4.3anucars KommekcHoe uucno Z=1—1 B Tpuromomerpuyeckoil M MoKa3aTeabHOM

dbopmax.
5. Jlano: 4 =1-1; 7, =—2+V2i Byuucaurs B TPUTOHOMETPUUYECKON U  I0Ka3aTeJIbHON
3

7.t 37 .
bopmax: 4 "2 Y42,

6.Pemmre ypaBHenne x° +64=0

Tema: PackpbiTHE NPOCTEHIIMX HeONpeleJeHHOCTel

Bapmnanr 1
Haiitu npenen gynkiuu:
tg6x ) ; V14 —x — /x
sin sin 3x ’ ' ' x—7 ’
2x — 1\ e™ —1
— ;0 5. —; 6
(Zx + 3) nx
Bapmuanr 2
Haiitu npenen dyakiuu:
. 5x Va—x-+x 1—-coscos 5x
Liim— 2———; 3. —;
x—0 sinsin 7x 4—x 1—coscos 3x
xt2 g xo2a-3 6 (x+5 )6"‘
" Vx8+3x+4’ " x%2-9 '’ T \2x-1

Tema: HaxoskaeHue NpoM3BOAHBIX 32/IaHHBIX PA3JIMYHBIMH CIIOCO0aMuU
Bapmuanr 1

arccos® x

4 1 e log,(3x-7)
=2x° —— +=+3Jx y= =T
1.Haiiti npou3sBogHbIE QYHKIIMIA: a) d x* X ; 0) Jx+5;B) g7’




o . 2 a2
2. HaiiT IpoM3BOIHBIE HEABHBIX (GYHKIMIA: a) 2yIny=x;  §) Y C0sx=a’sin3x
_ oy Ux
3. IlpumennTs Jorapupmudeckoe audpepennuposanre K Gyukuusam: a) Y = X ; )
y — (tg3x)arcsin X

_ 4
4. CocTaBuTh ypaBHCHHUE KacaTeIbHOM, MPOBEACHHON K TpaduKy QyHKIIUN y=C0S Xg

5
Touke Al3'16

Bapuant 2

[2x+1
o o y=
1. Haiiti nponssoubie GyHkimii: a) ¥ =V3x' +2x-5; @) 2x-1; B)

y =sin® 2x-cos8x”®

2. Haiftu npousBoHble HesiBHBIX (yHKumit: a)Y° +xIny=5; @) Yy-tgx=sindx-3y
_ CosX
3. Ilpumennts norapudmudeckoe nudpdhepeHupoBanne K GyHKIUIM: a) y=X ; 0)

y=(e )"

4. CocTaBuTh ypaBHEHHE HOpPMaJH, IPOBEIEHHON K KacaTeJIbHOMY rpaduKy (QyHKINH

y =2x" +4x—5g touke A (-1; -7).

Tema OcHOBHBIE MeTOAbI HMHTErPHUPOBAHUSN: HENMOCPEJACTBEHHOE, IOJACTAHOBKON M
HHTErpUPOBAHUE 110 YACTAM.
BapuanTt 1

3_3.qj }j 2 2, .
1.HaiiTi HeomnpeaeIeHHbIA HHTErPall: I(4X 3-sinx+64x X I(X +5)ao'x; .[X Inx dX;
J.cos3 X-sinx dx
2.BeIuncnTh onpeeeHHbIi HHTErpat 7

Tz
3.Haittu cpennee 3Hauenue pynkmuu Y = C0SX ma orpeske {4 Y 2}
4.0npenenuTb CX0QUMOCTh (PacXoIUMOCTh) HECOOCTBEHHOT'O HHTETpalia
+o0 dx
f 0 2x2-2x+1"
5.HaiiTi miommans GUrypsl, OrpaHHYeHHON mHmsM Y = X° g Y =3 =X
Bapuanr 2
X-e*—x°
jix dx j(3x+4)” dx. sz -arccosx dx .
x2sinsin 2x
x2+1 d

1.Haiitu HeonpeaeneHHbI HHTETpal:

o 3
2.BLI‘II/ICJ'II/ITL OIPEACIICHHBIN NHTCTPAJl f—3
dx

1
3.0npeeuTh CXOMMMOCTB (PacX0IMMOCTh) HECOOCTBEHHOTO MHTerpana i Tor ol

" —9X

4

4. BBIYMCIIUTS TUIOMAL GUIYphl, OTPAHHYEHHON TuHKMAME Y2 = 9x; y = 3x
Tema: In¢dpepenuuaibubie ypaBHEHU
Bapmuanr 1

1. Pemnts JIY1 ¢ pasmensomtamucs nepemennsivu (X+4)dy—(y—2)dx=0 y mocrponts
UHTETPAIbHYIO KPUBYIO, MPOXOIAIIyI0 yepe3 Touky M(0; -1).
2. Haiitm oOmee pemenue Y1 ¢ pa3gensdomMMHUCA — [I€PEMEHHBIMU!

e*sinydx + tgydy =0; y'v1-x* —cos’y=0.
3. Pemnts opopoambie Y1 %' =3y(Iny—Inx), y(1)=0;  (x+y)y'+x-y=0,



4. PelliuTh -HHI[yl y' + yCOSX = sin 2x, y(O) =0.

5. Pemute [1Y1 , nomyckaroiiyie NOHUKEHUE MOPAJIKA:

»(0)=1,

' (0)=3 (1— x? )y" —xy=0.

6. Peruts JI{Y2: V" —¥' =2y =0, y"+9y=0; y"+4y"+4y=0; y"-6y'+10y=51¢"

y" =4C0S2X, HadajbHbBIE yCHOBI/Iﬂ:{

Bapmuanr 2

1. Petuuts IY1 ¢ pasaensionMMUcs epeMeHHbIMU (y-L)dy +(x+2)dx=0 IOCTPOUTH
MHTErpabHYI KPUBYIO, IPOXOAIILYIO uepes Touky M(0; -1).
2. Haittu o6miee pemenue Y1 ¢ pa3aensomyuMucs nepeMeHHbIMU:
(sin(2x + y)—sin(2x — y))dx = % y=y' =y +xy.
iny

3. Pewuts ognopoansie [Vi: (X - y)y' —y=0; y(1)=1,x+2y=xy.

4. Pernrs JIHTY 1 ' +(x+1)y=3x’" mpu y(-1)=e.
5. Pemute /IY1, nonyckaronme MOHWKEHUE TOPSIAKA:
y(0)=-3,

y" = X+SIiNX, HavyalbHBIE YCTIOBHA 1§~ ” ,
y(0)=0; y"xInx=y

6. Pewmts TV y'=5y"+6y=0; y+3y'=0; y"+2y'+5y=0,

y"=5y"+ -6y =3c0osx+19sinx

Tema: TpancnopTHbIe 3a1a4u
BapuanTt 1
W3BecTHBI HCXOIHBIE TaHHBIE TPAHCIIOPTHOM 3aa4M: MOCTaBIIMKHN A1, A2, Az, 3anacel 70, 50, 30,
notpedutenu B1, B2, B3, B4, morpebnoctu 30, 40, 20, 60,
JlaHa MaTpHIla TPAHCTIOPTHBIX H3JIEPKEK (CTOMMOCTH TIEPEBO3KH )

3421
Ci, J = 5 8 4 6
4 5 21
Haittn onTuMalibHBIN MJ1aH IEPEBO3OK.
Bapuanr 2
JlaHa Ta0bnuiia MICXOTHBIX JJAHHBIX
Ilynkrt otnpasnenus | [IyHKTBI Ha3HaYeHUs 3amnacsl (T)
Bl B2 B3
Al 10 22 15 10
A2 9 13 15 12
A3 7 20 10 6
[TorpebroCTH (T) 17 5 12

HaiiTi onTumanbHbI 11aH IepeBO30K, 00ECIeUnBaIOIUN NX MUHUMAJIBHYIO CTOUMOCTb.

Tema: BeposiTHOCTH COOBITHS

Bapmuanr 1

1.CxonpKO pa3nuYHbIX KOMILJIEKCHBIX 00€10B MOXKHO COCTaBUTh, €CJIM B MEHIO UMeeTcs 3
NepBBIX U 4 BTOPBIX Otoaa?



2.JIBoe cTyieHTOB catoT 9Kk3aMeHbl. CKOIBKUMH CIOCOOAMH MOTYT OBITh TOCTABJICHBI UM
OTMETKH, €CJIM U3BECTHO, YTO HUKTO U3 HUX HE MOJyYU)I HEYIOBICTBOPUTEIBHON OLIEHKN?

3.Ha 5 coTpyaHMKOB BBLAETSIOT 3 MyTEBKH B JoMa OTHbIxa. CKOJBKMMHU CHOCOOaMH
MOYKHO UX PacHpeeNuTh, €CIIU: a) BCE yTEBKHU pa3IMyHbl; 0) BCe IyTEBKU OJIMHAKOBLIE.

4.BepoaTHOCTh MOMNAJaHMsl B MMILEHb KaXAbIM U3 TpeX CTpeiakoB paBHa 0,4. mepBblid
CTpPEJIOK JIeNaeT OIUH BBICTPEI, BTOPOM — IBa, TpeTudl — Tpu. KomaHza moaydyuT npus, eciu
HOTAAET XOTsI Obl OJTUH U3 CTPENKOB. HaliTu BEpOSTHOCTH MOTyYeHHS TPU3a KOMaH OM.

5.YcTpoiicTBO COCTOUT U3 8 HE3aBUCUMO pabOTAIOIIUX JIEMEHTOB. BeposTHOCTH 0TKa30B
Ka)KJ0r0 U3 3JIEMEHTOB 3a BpeMsi T oanHakoBbl U paBHbI 0,2. 11 0TKa3a ycTpoicTBa 10CTaTOYHO,
4yTOOBI OTKa3aIM XOTs Obl 3 a1emenTa u3 8. HaliTu BeposTHOCTh OTKa3a.

6.BepositTHOCTh HeTOYHOH cOopku mpubopa paBHa 0,2. HaliTu BepoOSTHOCTH TOTO, YTO
cpenu 500 mpubopoB okaxercss 400 TOUHBIX.

Bapmuanr 2

1.CxonpKko pazauuHbIX OyKBOCOYETAaHMM M3 3-X Pa3IUYHBIX OYKB MOXKHO COCTaBHUTH W3
o0ykB cinoBa «KYBOMETP».

2.1meetcs 5 ObIYKOB KpacHOM MOPObL, 4 — necTpoit u 7 — uepHoil. Haynauy 6epyT onHoOro
Obruka. CKOJIBKO CYIIECTBYET CIIOCOOOB BBIOOpa ObIUKa HE YEpHOU MOPOIBI?

3.B 0Oacceiine comepkurcs 8 nemiedd u 12 xapnoB. KakoBa BeposSTHOCTh TOTO, 4TO U3 4
HayJlauy BbUIOBJIEHHBIX PbIO BCE OKaXyTCs Kaprnamu?

4.13 oykB cnoBa «bAPABAH)» BriOuparoT aBe OykBbl. KakoBa BEepOSTHOCTH TOTO, YTO
BBIOpaHbI OYKBBI «b» 1 «A»?

5.BepositHocTh monaianus B 1eib pasHa 0,9. HaiiTu BeposiTHOCTB 1onaiaHus B LIEIb XOTsI
OBl OJTHOTO U3 YETHIPEX BBICTPEIIOB.

6.Ha aBTo6a3e 12 aBromariH. BeposTHOCTh BBIX0/1a Ha TUHUIO KaK10H 13 HUX paBHa 0,8.
Haiitn BeposiTHOCTh HOpMaJIbHOW pabOTHl aBTO0a3bl B ONMMKAWIIMK JEHb, €CIU Ui 3TOTO
HE00XO0/IMMO UMETh Ha JIMHUU HE MeHee § aBTOMAIIMH.

Tema: CinyqaiiHble BeJIHYMHBI

Bapmuanr 1

1.TTocTpouTh 3aKOH pacnpeneneHus JUIst A.c.B. X — BO3MOXKHas! OIleHKa o0yJaromuiicsia Ha
sKk3aMeHe (YCIIOBHO CUMTATh BEPOSTHOCTH TMOJIYUYCHHS KaXXKIOW OIEHKH OJWHAKOBOW) WM HAWTH
MaTEMaTHYECKOE OKUIAHHUE 3TOM C.B. byneM cumraTh, 4TO Ha IK3aMEHE MOYKHO IOJIyUYUTh OJIHY
W3 OIeHOoK 2,3,4,5.

2.lano: MaTemaTHyeckoe oxupanue @ =15 ; cpennee kpanpaTuueckoe oTkIOHEHHE O = 2
HOPMAJIBHO PacpereseHHoM C. B. X.
Tpebyercs HaiiTu:

a) BEpOATHOCTb TOTO, UTO C. B. X IPUMET 3HAUEHUE, IPUHAJIEKAIIEE TPOMEKYTKY (%:19)

6) BEPOATHOCTH TOT'O, UYTO a0COJIFOTHAS BEJIMYMHA OTKJIOHCHHUS «X-2» OKaXKETCS MCHBIIIE

3. Hcp X pacnpeacisicHa IO II0KA3aTCJIIbHOMY 3aKOHY, 3aJaHHOMY INIOTHOCTBRO

0, x<0
1=
pacpeneneHus BEpOITHOCTEN Se™. x20 Hajiy: a) M(X), D(X), G(X); 0) P(4< X <6)

Bapmuanr 2
1. He3aBucumsble citydaiiHble BEIMUMHBI X U Y 33/1aHbI CBOUMU 3aKOHAMU PaCIpEeAeIICHHS
BEPOSITHOCTEM:

“ 1 2 yi 1,5 |2

p;

HaiiTi MaTeMaTHUeCKOe O)KHIaHKeE clydaiiHoit Bemuuuael XY

0,2 0,8 pi 0,3 0,7




2. lano: MaTemaTHueckoe oxuaanue o = 10; cpeaHee kBajpaTHUeCKOe OTKIOHEHHE G = 4
HOPMAaJIbHO pacrpeaeieHHon ¢. B. X.
Tpebyercs HaiiTH:
a) BEPOSITHOCTb TOT'0, 4UTO €. B. X IPUMET 3HaYCHUE, IPUHAUIeXkaIee MPOMEXYTKY (3; 7);
0) BEpOSITHOCTH TOTO, YTO a0COJIFOTHAS BETMYMHA OTKIOHEHHS «X-a» OKa)KETCsl MEHbIIIE 2

3. H.c.B. X pacnpeneneHa paBHOMEPHO, C TUIOTHOCTh Paclpe/eiICHUs BUIa
0, x<0

F(x)= % 0<x<6

0, M), DY), o(X), 6) PR<X<4),

*>6  Bpuncnurs: a)
IIpoueaypa oneHMBAHHUSI KOHTPOJILHOM PaGoThI

OOyuaronyecs: BBIMOIHAIOT KOHTPOJIbHBIE PabOThl CAMOCTOSITENILHO ayIUTOPHO MOCTe
U3y4EeHMsI OIPEETICHHOM TeMbl. B cOCTaB KOHTPOJIBHON PabOThl BXOJAT HE TOJIBKO CTaHJapTHBIE
3a7la4y, HO W KOMOMHUPOBaHHBIE 3aJaud WJIM 3aJa4d C MPAKTUYECKUM COJIEPKAHUEM.
KonrtponbHas paboTa coctaBiieHa 1o Bapuantam. [Ipu orieHKe ypOBHS BBIIOIHEHUS KOHTPOJIbHON
paboThl, B COOTBETCTBUM C IOCTABJICHHBIMHM LEISIMM U 33JadaMu JUIsl JaHHOTO BUJa yueOHOU
JeSITeIbHOCTH YCTAHOBJICHBI CJICAYIOIINE KPUTEPUU:

— YMEHHME CaMOCTOSITENIbHO MpOaHAJM3UpPOBaTh YCIOBUE KaXJ0M 3a7adyd U BBIOpATH
IPaBUJIbHBIN METOJ| pellIeHus;

— YMEHHME [IPaBUJIbHO U JIOTUYHO IIPOBECTHU PELICHUE 3a/1ay;

— c/ie7aTh TOYHbIC pacyeThl U MOJIyYUTh BEPHbII OTBET.

[Ipu onienke onpenensercs Nocaea0BaTeNbHOCTh U JOTHYHOCTD IPUBEIEHHBIX PACUETOB B
3ajjaye, KayecTBO PELICHMs, MOJIy4YE€HHE IPaBUIBHOIO OTBETa, YMUCIO M XapaKTep OIIMOOK
(CyIl1EeCTBEHHBIE UJIM HECYIIECTBEHHBIE).

Ilo pe3ynbraTaM BBIIOJHEHHUS KOHTPOJBHBIX PAa0bOT 00YyYarolEMyCsi BBICTaBIISETCS
OLICHKA.

Kpurepun onieHkn KOHTPOJILHOH padoThI

BricTaBisgercs olleHKa:

- «IAThY, €ciu OOyJaroIIMICs IOKa3al yMEHHE CAMOCTOSITEIbHO IPOaHAIU3UPOBATH
yCIIOBHE KaXKI0H 3a]1auu U BBIOpaTh NPaBUIIbHBIN METOJT peIlIeHHs; BCE 3a/]aul PeLIeHbI BEpHO 0e3
JIOTUYECKUX U apu(PMETHYECKUX OIINOOK;

- «YETBIPE», €CIU 00YJArOIIHIACS TTOKa3a]l YMEHHE TIPABHIILHO U JIOTUYHO HCIOJIE30BaTh
(GbOopMyJIBI U METOBI PEIICHUS, HO TOMYCTUIT He O0JIee IBYX OIINOOK.

- «TpW», ecii  OOydYalolmMiics  MoKa3ajd ciadoe  yMEHHE  CaMOCTOSTEIBHO
NPOAHATM3UPOBATh YCIOBUE KAXKIOH 3a7aud M BBHIOpATh MPABUIBHBIA METOJ PEUICHHUS,
HCIIPABUJIBHO BI)I6paJ'I OOHY WJIN IBEC (bOpMy.TII)I, A0IMYCTHUII BBIYUCIIUTCIIBHBIC OHII/I6KI/I;

- «JIBay, €CJIM O0YYaOIIHMIICS pemni MpaBmiibHO MeHee 50% 3amanuii;

- «OOUH», €CIIN OGy‘-I&IOH.[HfICH HC MMPpUCTYyIaJ K PCIICHUIO 3aJIaHUi.

3aounas popma o0yueHust
IIpumepHBIH KOMIUIEKT 3aIaHNI 1151 KOHTPOJIbHOI padoTsl (1 cemecTp)

3aganue Ne 1. Haiitu matpuny D=3C-AB, raue



2 0 -3 3.1 0 2 0 -1
A=|5 1 -1| B=|-1 4 -2| C=[-1 2 -2
1. 81 -3 -1 2 -3 3 0 -2

3aganume 2. /lanbl koopauHatsl BepiuuH nupamuasl ABCD. Tpebyercs:

1). 3anucars Bekropsl AB, AC,AD g cricTeMe OpT M HAlMTH MOYJIM OTHX BEKTOPOB; 2). Haiitu yron

mexay Bekropamu AB, AC ; 3) Haiitu mnomans rpanu ABC; 4). Haittu 06beM nupamuast ABCD.
2 A(2,-3,1); B(6;1,-1); C(4,8,-9) D(2; -1, 2).
3apanue Ne 3. PemuTh cucTeMy JIMHEWHBIX YpaBHEHHH TpeMsi CllocoOamMu: a) METOJIOM
["aycca; 6) MmeTrogoM oOpaTHOM MaTpuIlbl; B) o ¢popmynam Kpamepa.
7%, —5X, =31
4%, +11x, =-43,
3 2%, +3X, +4x, =-20.
3aganue Ne 4. Jlansl Bepiinnbl TpeyronbHuka ABC. Haiitu: 1) anmuny ctoponst AB; 2)
ypaBHeHus ctopoH AB u BC u ux yriossie ko3 duimenTst; 3) yron B B paananax ¢ TOYHOCTBIO
0 IBYX 3HaKkoB; 4) ypaBHeHue BbICOTBI CD um ee mnuny; 5) ypaBHenue meauanbl AE u
KoopauHatel Touku K mepecedeHus stoil meamanbl ¢ BbicoTo CD; 6) ypaBHeHHME TpSIMOH,
npoxosiiei uepe3 Touky K nmapaniensHo cropone AB.
A(-5;0), B(7:9), C(5;-5);
3aganue Ne 5. YcraHOBUTH, Kakue€ JMHUM ONPEAENAIOTCS JAHHBIMU YPaBHEHUSIMH.
N300pa3uth 3TH TUHUH HA YepTEKe, 0XapaKTEPU30BaB KPUBbIC.

4x? +3y%2—-8x+12y-32=0
3apanue Ne 6. Haiitu yka3zaHHbIE TIpeIETIbl.
n-1
m 3x* —5x—2 i 20°—3n+1 i X == “mm ”m(Zn—Sj
a) 22 2X* —=X—6 G)r>=3n’+n+4 B) =0 3x r) 0 4x  p"=\2n+5
3aganue Ne 7. Haiftu npousBoJgHBIE IEPBOrO MOpPsAKa, IOJIB3YACh (opMysiaMu
T depeHIpoBaHus.

y:3x5—%+i‘/;

IIpuMepHBIH KOMIUIEKT 3aJaHUM A1 KOHTPOJILHOI padoThl Ne 2 (2 cemecTp)

3aganme Ne 1. Haiitu yka3aHHbIC HEOIPE/ICIICHHBIC HHTETPAJIbL:
2+3/x-2x? In?(5x+7) X*dx
J. dx I e¥8dx I dx I—e

1. a) Jx 6) B Y 5X+7 1) dLl+x
3aI[aHI/Ie Ne2. Beruncnurth mjionazib, OrpaHNYCHHYIO 3aJaHHbIMU Hapa6OHaMI/I.

1.2 1.2
=—X"—X+1 y=——X" +3X+6;
Y 2 Y 2

3apanme Ne 3. Haiitu: a) wyacTHOe pemieHHe JUHEHHOTO  OJHOPOJHOTO

T depeHIMaIbHOr0  yYpaBHEHUsI BTOPOro TMOpsAKa C TOCTOSHHBIMH KO3 UIMEHTaMH,
!

—_— —_— '_
VIOBIETBOPAIOIIEE 3aJaHHBIM HauanbHeIM ycrmomsam; X - %00 Y =Yoo ¥ =Yo : 6) obmee
peleHre JUHEHHOro HEOAHOPOAHOro A depeHInalbHOr0 YpaBHEHUSI BTOPOTO TMOpSJIKa C

MOCTOSTHHBIMU KO3 (PULIUEHTaMH,

a). Y +3y'+2y=0, y(0)=1y'(0)=1 5).Y" ~ 5y =4x+3



3aganme Ne 4. Haiitu oOmee u yacTHoe peuieHue Iud¢epeHnaaIbHOr0 ypaBHEHHS,

YIOBIIETBOPSIOIIEE HAYAIbHBIM YCIIOBHSIM Y=Y, Ipu X=X,

- 7L
y+3y=xer, yo=o0 Y@/ y(4j_2

IIpuMepHBIA KOMILIEKT 3aIaHUI VI KOHTPOJIbHOU padoThl Ne 3 (3 cemecTp)

3apanus Ne 1. B norepen u3 50 6usnetoB 8 BIMTPHIIIHEIX. KakoBa BEpOsSTHOCTH TOTO, YTO
CpeIu ISATH HayTa] BEIOPAHHBIX OMJIETOB JBA OKAXKYTCS BHIUTPBINTHBIMU?

Bapanuss Ne 2. J[ng curHanm3anydd o0 aBapuy  YCTAaHOBJICHBI TPU HE3aBHCHMO
paboTaroux ycTpoiicTBa. BeposTHOCTb TOTO, UTO MPH aBapuH CPadOTAET MEPBOE YCTPOUCTBO,
paBHa 0,9, BTopoe — 0,95, Tpetbe — 0,85. HaiiTu BEpOATHOCTBH TOTO, YTO IIPH aBapuu cpabOTaeT: a)
TOJILKO JIBA YCTPOWCTBA 0) XOTs OBI OHO.

3aganus Ne 3. BeIMOTHUTH NEPBUUHYIO 00pabOTKY pe3yinbTaToB HAOIIOACHHS METOJIOM
MaTeMaTU4YeCcKOl cTaTucTuku. [ sroro:

1). CrpynnupoBath JaHHbBIE B BAPHALIMOHHBIE PSIbI U IPEJCTABUTH B BUAE YMIUPUUECKOM
(GYHKIIMM pacipeesIeHusl.

2). TI'paduuecku wu300pa3uTh BapUALMOHHBIE PSABI U OMIHUPUYECKYIO (YHKIUIO
pacnpeneseHus.

3). BeIuucnuTh OCHOBHBIE YUCIIOBBIE XapaKTEPUCTUKU BEIOOPOYHON COBOKYITHOCTH.

4). IlpencraBuTh coAepKaTEIbLHYI0 HHTEPIPETALMIO PE3yJIbTaTOB HAOIIOICHUH.

Jan 1opeMOHTHBII pecypc KopoOku nepenay Tpaktopa JIT-34 B moTouacax.

45 361 | 390 | 372 | 62 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

Baganma Ne 4. Jlana Ttabmuua pacnpenenenuss 100 nepeBomnepepadaTbIBarOIIUX
HPEINPUATHH 110 TPOU3BOJICTBEHHBIM cpeacTBaM X (ThIC. I€H. €11.) U 10 CYyTOYHOM BbIpaboTKe Y
(T). U3BecTtHO, uTo Mexay X M Y CyYIIECTBYET JIMHEHHAs KOpPPENSLHOHHAs 3aBHCHUMOCTb.
Tpebyercsi:

1) Beruncnaute BBIOOPOYHBIE CPEAHNE KaXKI0H KOMITOHEHTEI.

2) BBIUUCITUTD AUCTIEPCUU KAKIO0H KOMITOHEHTBI.

3) OueHUTH TECHOTY CBSI3U, BBIYMCIUB KOI(UIIMEHT JIMHEHHOM K KOppesuu.

4) Haiitu ypaBHeHUs IMHEHHBIX perpeccuil Y mo X u X mo Y.

5) Ioctpoenue nunwmii perpeccun Xmo Y u Y mo X

Y
X 221365 1|64|78]92] 106 | 12
200 5 3 4
360 7 8
520 9| 10| 14




680 8 7 6
840 2 3 2
1000 6 6

IIpouenypa oneHMBaHUSA KOHTPOJIbLHOI PadoThI

KonrponpHast pabora - BUA NUCBMEHHOW pPabOThI, HAMpPaBICHHBIH Ha OCBOCHUE
KOMIIETEHIINI, TPONICAHHBIX B paboueil mporpamme auciuIuimasl MatemaTrka. OOyyaromuecs
BBINOJIHAIOT KOHTPOJIBHYIO pa0OTy B COOTBETCTBUM € YU€OHBIM IJIAHOM B CPOKHU, YCTAaHOBJICHHbBIE
Nao.

[Tpu onleHUBaHUM KOHTPOJIBHON pabOTHI 00paIaeTcsi BHUMaHUE Ha CIEAYIOININE MOMEHTHI:

1. conepxanue pabOTHI;

2. 00beM u oopmiteHHE pabOTHI;

3. MOJIHOTA U NIPABUJILHOCTb PEILICHUS 3aJaHHH.

Ecan pa60Ta BBITTOJITHCHA C HAPYIICHHUEM BCCX BBIICIICPCYNCIICHHBIX yCJIOBI/Iﬁ HJIN HE ITIOJIHOCTBIO,
TO OHA BO3BpallaeTcs odyvaronemycs 1 1opadboTku. McnpasieHHas paboTa MpeocTaBisoTCs
Ha MPOBEPKY BMECTE C HE 3aUYTEHHON pabOTOM.

Kpurepun onieHkM KOHTPOJILHOMH padoThI

3a paboTy BBICTABISETCS OLIEHKA «3aYTCHO» WIIN «HE 3a4TECHOY.
OneHka «3aumenoy BBICTABIIAETCS B CIIy4ae, €CIU:

1. paGoTa BbITIONIHEHA 110 IUIAHY,

2. B K&KJOM 3aJIaHUU MPUBECHO MPABUIILHOE Pa3BEPHYTOE PEIICHHE,

3. 00beM 1 ohopMIIeHHE pabOTHl OTBEYAIOT TPEOOBAHMSIM,

4. paboTa BBIMIOJIHEHA aKKYPaTHO, B 3a/IaHHOM JIOTHKE, 0€3 BEIYUCIUTEFHBIX OINOO0K,

5. oOyuaroluics MOXKeT OTBETUTh Ha MPEAI0KEHHbIE BOIPOCHI IO JaHHOU padoTe.
[Tpy HEBBINOJIHEHNH MEPEUUCIICHHBIX TPEOOBAHUI BBICTABISAETCS OLIEHKA «He 3aUmMeHO.



