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[Tpu pazpaboTke paboueit mporpaMMbl Y4eOHOW JUCITUTIIIMHBI B OCHOBY TIOJIOKCHBI:
1) ®I'OC BO mno nampasnenuto mnoxarotoBku 20.03.01 Texnocdepnas 06e30macHOCTb,

YTBEPKJICHHBIA MHHUCTEPCTBOM HAayKH U BbIciiero oopasosanust PO «25» mas 2020 r., [Ipukaz No

680

2) Y4eOHBbIi m1aH OCHOBHOW 0Opa3oBaTenbHOM mporpammbl [loskapHas 6e30macHOCTh 0q00peH

VYuensim coBeroM PI'BOYBO I'AY Cesepnoro 3aypanbs oT «31» mas 2024 r. [Iporokon Ne 14

Pabouas mnporpamma y4eOHOM JUCHMIUIMHBI OJ00peHa Ha 3acefaHuu Kadeapsl
MaTeMaTHKHU 1 nHpopMmaTtuku ot «31» mas 2024 r. IIporoxon Ne 10
oAl

W.o. 3aBenyromero kadeapoit H.H. ManbuykoBa

PaGouass mporpamma y4eOHOIl IUCHUIUIMHBI OJ0OpEeHa METOAUYECKOW KOMHUCCHEH
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1. Ilepeyens mIaHMpyeMbIX pe3yJbTATOB O0y4YeHHMsl MO JHCHUILIMHE (MOIY.JI0),
COOTHECEHHBIX € IJIAHUPYEMbIMH Pe3yJIbTaTaAMH 0CBOCHHs 00pa30BaTeJbHOI MPOrPaMMBbI

Koow pe3yJIbTaThl OCBOECHHSA Ilepeuens miIaHUPyeMbIX
Komnemeit WNHaukaTop AOCTHXKEHUS
pe3yJbTATOB 00yUeHHUS MO
uuii KOMITETECHIINN
JTUCHHUIINHE
OIIK-1 Cnocoben yantbiBaTh | UJ-2 onk1 3HaTh: OCHOBHBIC 3aKOHBI, NMOHSATHSA H
COBpEMEHHBIE  TeHAeHIMH | Mcronb3yeT 3HAHUSA | METOIBI JTMHEHHOH anreopsl,
pa3BUTHUA TCXHHUKH u OCHOBHBIX 3aKOHOB MaTEMaTUYCCKOI'O aHaJin3a, OCHOBBI
TeXHoNOTHi B 00MaCTH | yvatemaTHKK JUIS pelrrerysr | AHAIUTHICCKOH TCOMETPUM; MOHATHE 1
TeXHOC(HEpHOIt THTIOBBIX 3aau p | OCHOBHBIC  CBOWCTBA  KOMIUICKCHBIX
Oe3ormacHocTH, YHCell; OCHOBBI TEOPUU OOBIKHOBEHHBIX
N oOmacti mpodeccuoHaIbH N
N3MEPUTEIBEHON ul| . i depeHInanTbHbIX ypaBHEHHH,
. OU JIESTEIBHOCTH. M
BBIYHMCIIUTEIILHON TEXHUKH, JMCKPETHOM MaTeMaTHKH,
nH(pOpPMAMOHHBIX BBIUMCIUTENBHBIX ~ METOJOB,  TEOPHH
TEXHOJIOTUH TpU pPELIECHUU BEPOSITHOCTEMN u MaTeMaTHYECKON
TUIOBBIX 337ad B 00JACTH CTaTHCTHKH.

po¢eCCHOHATHHO
JeSITeITPHOCTH, CBSI3aHHOHM C
3aLLUTON OKpYyJKarouiei
cpensl U obecredeHHeM
0€30MacHOCTH YeJIOBEKa

YMerb: UCHONB30BaTh MaTeMaTUYECKUN
anmapar Uil peLIeHUs TUIOBBIX 3a1ad
AHAIUTUYECKOU reoOMETpHH,
MaTeMaTHUYeCKOro aHajlin3a U JUHEHHOH
anreOpoI K peUICHUIO
npodeCcCHOHATBHBIX 3a/1a4;

- peathb OOBIKHOBEHHBIE
nuddepeHraIbHbIC YpaBHEHHUS,
BO3HUKAIOIIMX IPU ONUCAHUU MIPOLIECCOB
B WHXEHEPHO-TEXHUYECKHUX
JUCLUILINHAX;

- HCIIOJIb30BaTh CBOMCTBA KOMIUIEKCHBIX
YHUCeJl B IPUKJIAJHBIX IUCHUIUINHAX;

- TIPUMEHSATh OCHOBBI BEPOSTHOCTHBIX
pacnpeneneHui K peLIeHU0
NPUKJIAIHBIX 3a/1a4;

- cobupath u 00pabaThIBaTh
CTaTHCTHYECKYI0  MH(pOpMAIMIO s
OLIEHKH MapaMeTPOB paclpeieeHus;
-yCTaHABIHMBATh KOPPEIALHOHHYIO
3aBUCHMOCTD MEXIY (aKTOpHBIM
TIPU3HAKOM " PE3yNIbTaTUBHBIM,
COCTaBJIATh YpPaBHEHHS 3aBUCHMOCTD
Buagern: METOJlaMH MOCTPOCHHMS
MaTeMaTHIeCKHX Mozenen c
HCTIOJIB30BaHHEM ammapara
MaTeMaTHYECKOr0  aHalu3a, TEOpUH
OOBIKHOBEHHBIX muddepeHInaTbHBIX

YpaBHEHUU, HEOOXOAMMBIX JJIS PEIICHUS
THUIIOBBIX MPO(ECCHOHATIBHBIX 3a/1au.
- HaBBIKAMHM aHaJgM3a U 00paboTKH
JAaHHBIX, HEOOXOAWMBIX [yl PpEIICHUS
THIIOBBIX IPO(ECCHOHATBHBIX 3aa4




2. MecTo AMCHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl

JlaHHasi MUCHUIUIMHA OTHOCHUTCS K bioxy [ o0s3arenpHONM dYacTH 00pa3oBaTEIbHOM
IPOrpamMMBl.

Jnisi W3ydeHus JUCHUIUIMHBI HEOOXOOMMBI 3HAaHUS B O0JIACTM MaTeMaTUKH B
COOTBETCTBUHU C (eiepalbHbIM TOCYAAPCTBEHHBIM OOpa30BaTENbHBIM CTaHAAPTOM CPEIHETro
(momuoro) 00I111eT0 00pa3OBaHMUS.

Marematuka sBISIETCS NPEIUIECTBYIOUIEH AMCHUIUIMHOW I JUCUUIUIMH: Du3uka,
Tennodusuka, [puknannas mexanuka, MeTpoorus, CTaHAaApTH3AIMS U CEPTHPHUKAIINS.

Juctummaa n3ydaercs Ha 1 u 2 kypcax B 1, 2, 3 cemectpax mo ouHoii opme oOydeHus, Ha
1 u 2 xypcax B 1, 2, 3 cemecTpax 1mo 3a04HO# dopme.

3. O0beM JUCUMIITIMHBI M BUIbI Y4eOHOH padoThl
OO01mast TpyA0eMKOCTh JUCIUTLINHBI cocTaBisieT 396 yacos, 11 3a4eTHBIX eAMHMII

Bun yuebnoit paboTsl Ounas popma 3aounas gopma
Bcero CEMECTPBI Bcero CEMECTPBI
4acoB 1 2 3 yacoB | 1 2 3
AyauTOpHBIE 3aHATHS (BCEro) 192 64 64 64 52 18 18 16
B Tom uncie: - - - - - - - -
JISKITMOHHOTO THITA 96 32 32 32 26 8 10 8
CeMHHapCKOro TUIa 96 32 32 32 26 10 8 8
CamocrosiTesibHas padora 168 62 44 62 308 | 108 90 110
(Bcero)
B Tom uncie: - - - - - - - -
[TpopaboTka MaTepuana 86 31 24 31
JIEKLIMH, IIOJArOTOBKA K 233 81 70 82
3AHITHIM
CaMocTosATeIbHOE NU3YYEHHE 20 8 4 8
TeM
PacueTHo-rpaduueckas pabora 62 23 16 23 - - - -
KoHTponbHbIe paboThI - - - - 75 27 20 28
Bua npomexyrounon JK3. 3a4eT | DJK3. DK3 | 3a4eT | DK3.
aTTecTanuu (3a4er, IK3aMeH) .
9K3aMeH 36 18 18 36 18 18
OO6mas TpyaoeMkocTs: 4YacoB | 396 144 108 144 396 | 144 | 108 144
3a4ETHBIX €INHMUII 11 4 3 4 11 4 3 4




4. Coepsxkanue QU CHUIITHHBI

4.1 ConepxxaHue pa3/iesioB AU CHUINIHHBI

Ne
/o

HanmenoBanne pasaciia
JUCLMITIIMHBI

Coneprkanue pasjiena

1

2

3

1.

Jluneitnas anredpa

Matpunbl. JleiictBus Hax Marpunamu. OOparHas Marpuia.
Onpenenurenu BTOPOrO M TPETHErO IMOPs/IKA, WX CBOMCTBA.
Ornpenenurenyu BBICHIMX MOPSAKOB. PernieHue cucrem JIMHEUHBIX
ypaBHeHUH MeToj1oM Kpamepa u ["aycca

AHanuTnyeckas
reOMETpHUs

[IpssMoyronbHas U noJisApHas cucreMa koopauHar. Pasnuynsle
YPaBHEHHUs INPAMON Ha IUIOCKOCTH. YTOJ MEXAY IPSAMBIMH.
PaccrosiHne or TOukM 10 npsMon. Kpusble BTOpOro nopsuka:
OKpY)KHOCTb, ~ 3JUIMIIC, rumnepbona, mnapabosna. BekTopsl.
JleiicTBusi Han BeKTopamu. PasnmoskeHue BekTOopa Mo 0Oaswmcy.
Hanpasisiromne  kocunycbl.  CkansipHOe,  BEKTOPHOE W
CMEUIaHHOE NPOU3BEACHHS BEKTOPOB U UX CBOWCTBA

KommiekcHble uncia

IloHsATHE KOMIIJIEKCHOTO 4YMCIIA. HeﬁCTBHH C KOMINICKCHBIMU
YHCJIaMH. I/I306pa)KGHI/I€ KOMIIJICKCHBIX YHCCJI Ha IIJIOCKOCTH.
MOI[y.]'IB U apryMmMmeHT KOMIUICKCHOI'O 4YHCJIA. AHFe6paI/I‘ICCKa${,
TPUTOHOMCTPUYCCKAsA W IIOKa3aTcClibHasd q)OpMI)I KOMIIJICKCHOT'O
qucia. CDOpMy.TIa Bﬁnepa. Bo3BeneHue B CTENEHb U M3BJICUCHUC
KOpHA W3 KOMIUICKCHBIX  YHCCIL. Pemenne KBaApPaTHBIX
ypaBHeHI/Iﬁ C KOMIIJICKCHBIMHU KOPHAMU

BBeneunue B
MaTeEMATUUYECKUI aHATIU3

[Tonstre GpyHkuum ogHOU mepeMeHHOU. OOIacTh onpeaeeHus,
o0nacTh 3Ha4YeHMH, cBoiicTBa QyHKuUuU U ee rpaduk. Ilpexen
¢bynkuuu. OCHOBHBIE TEOPEMBI O TpeAesax. beckoHedHO Mabie
n OeCKOHEYHO OosbLIME BEJIWYMHBI U CBSA3b MEXIY HHMMHU.
PackpeiTe  mpocreimmx — HeomnpeneneHHocred.  IlonsaTue
HenpepbIBHOCTH  QyHKIuU. Kiaccudukanus Touyek paspbiBa

byHKIIIHN

JuddepenunanpHoe

UcYHCIeHUE PYHKIINU

OJIHOM U HECKOJIBKUX
MepEeMEHHBIX

[IpousBonHas GyHKIIUU OHON MEPEMEHHOM, €€ TreOMEeTPUIECKHIA
n MexaHumdyeckuil cmbici. llpaBuna nuddepennupoBanus u
Tabauuma npou3BoAHbIX. JluddepeHnupoBaHue CIOXKHOW U
HessBHON QyHkumil. Jlorapupmuueckoe auddepeHrpoBaHue.
[IpousBosaHble BbIcHIMX MOPAAKOB. uddepenunan QyHKIMH.
[Ipumenenue nuddepennuana Kk NpuUOIMHKEHHBIM BbIUNCICHUSIM.
[lonatne (QyHKIMM HECKONBKMX IepeMeHHbIX. YacTHble
MIPOU3BOJIHBIE M MOJIHBIM Auddepennan GyHKIUN HECKOIbKUX
nepeMeHHbIX. lIpuMeHeHne mNpou3BOJHOM K HCCIENOBAaHUIO
¢byHKIMI ogHOM W ABYyX nepeMeHHbIX. I[IpomsBogHas 1o
HaNpaBJICHUIO U IPAIUEHT (PYHKIMU HECKOJIBKHUX MEPEMEHHBIX

WHTerpansHoe
UCYHCIICHHE

[lonsatne mepBooOpa3HOW  (YHKIIUH. Heonpenenennsrit
WHTETpal W ero cBoiicTBa. Ta0muila OCHOBHBIX HHTETPAJIOB.
OCHOBHBIE ~ METOJBl MHTETPUPOBAHHS: HEMOCPEICTBEHHOE,
IOJICTAaHOBKOW M MHTETPUPOBAaHUE 1O 4acTsAM. MHTerpupoBanue
panMoHaNBHBIX apoOeit. OmnpeneneHHbI WHTETpal HW  €ro
cBoiictBa. ®Dopmyna Herorona-Jleitonuma. HecoOcTBeHHBIE
uHTErpassl 1-ro m 2-ro poxa. IlpwiokeHuss onpeneneHHOro
WHTETpaja




Ne

HaunmenoBanue pasnena

Conepxanue pazzaena

/1 IUCIIUILINHEI
7. OOBIKHOBEHHBIC [Tonsatue muddepennmanbHoro ypaBHeHus. OOIIee W 4acTHOE
muddepeHranbHbIe pemenus. 3agava Komm. J{uddepennmansasie ypaBHeHUs 1-T0
ypaBHEHUS MOPANIKA: C Pa3JeNAIOIIUMUCSA MEPEMEHHBIMU, OIHOPOJIHBIE U
nuHelHble.  YpaBHeHue  bepuymwm. Y, pomyckarouue
NMOHW)KEeHUEe mnopsanka. Jluneitnele JY 2-ro mnopsjaka c
MIOCTOSTHHBIMH KO3 PHUIIMEeHTaMU
8. | HuckperHas MmatemaTnka | MHoxecTBa u onepanuu Haa HuMU. KomOuHartopuka. bunaphsie
OTHOLICHHWsSI Ha MHOXecTBe. HeopueHTHpOBaHHBIE TpadBbl.
Crnioco6wl 3aanus rpad)oB.
9. OcHoBBI Anmnpokcumanya. MeToJ HaMMeHbIINX KBaJIpaToOB
BBIUMCIUTENbHBIX
METOJIOB
10 OcHOBBI TEOPHUH OcHOBHbBIE TOHSTHS TEOPUU BEPOSITHOCTEH W KilaccuUKaIUs
BEPOSITHOCTEN coObITHil. Pasnuunbie onpeneneHus BeposaTHOCTH. OCHOBHBIC
TeopeMbl Teopuu BeposTHOcTeil. [loBTOpHBIE HE3aBUCHMBIE
ucnelTanus, cxema bepnymiu.  CiydailHble — BEJIMYUHBL:
ompezeNieHUue, BHUAbI M YHUCIOBBIE XapaKTepUCTUKU. DYHKIIHS
pacnpenesieHuss U IJIOTHOCTh PAacIHpelielieHUs] BEpOSITHOCTEH.
3aKOHBI pacpeeIeHNs BEPOSITHOCTEH CIy4YailHbIX BEJIMYMH.
11 MaremaTnueckas 3agaud  MareMaTMYeCKOM  CTaTUCTUKU. ['eHepanbHas U
CTaTHCTHKA BBHIOOpOYHast  COBOKYMHOCTH. [lomuron wu  rucrorpamma.
Bribopounsiii  meroa.  Craructuueckoe — pacmpesercHue
CIIy4aiiHOTO pHU3HAKa. OMIupuyecKas byHKIUSA
pacnpenenenus.  CTaTUCTMYECKHE  OLIEHKM  [apaMeTpoOB

pactpenenenusi. TodedyHbIE OIEHKU W HHTEPBAJbHBIC OICHKH.
Cratucrudeckas IMPOBEPKAa CTATUCTUUCCKUX THUIIOTES. DJIeMEHTBI
Teopuu Koppensuuu. JluHeiHas Koppensanus. YpaBHEHHE
perpeccun. OOpaboTKa IKCIEPUMEHTAIBHBIX JaHHBIX METOIAMH
MaTEeMaTHYeCKON CTaTUCTUKU.

4.2 Pa3geanl AUCHUAILINHLI H BUABI 3aHATHH

Ounas ¢popma o0y4eHus

Ne HanMeHnoBanue pasnena JUCHUIIINHBI Jlexu. | CemuH. CP Bcero
n/n THUIIA THUIIA 4acoB
1 2 3 4 S) 6
1 cemecTp
1 | Jluneiinas anrebpa 4 6 7 17
2 | AHanuTHyecKasi FeoOMeTpus 4 4 18 26
3 | KommnekcHble yncna 2 4 6 12
4 | BBenenue B MaTeEMaTUYECKHI aHAINA3 8 6 13 27
5 | duddepenunanbHoe ncuucieHne QyHKINN 14 12 18 44
OJTHOW M HECKOJIBKUX MEPEMEHHBIX
DK3aMeH - - - 18
Hroro: | 32 32 62 144
2 cemecTp
6 | MHTerpasbHOE NCUUCIIEHUE 16 16 14 46
7 | OGpikHOBEHHbIE U PepeHnanbHbIe 10 10 25 45




Ne HanmenoBanue paznena quCIUILIMHBI Jlekn. | CemuH. CP Bcero
/11 THTIA THTIA 4acoB
ypaBHEHUS
8 | luckperHas MaTeMaTHKa 6 6 5) 17
Hroro: | 32 32 44 108
3 cemecTp
9 | OCHOBBI BEUUCIIUTEIBHBIX METOIOB 4 4 6 14
10 | OcHOBBI TEOPUHU BEPOSITHOCTEH 12 12 15 39
11 | Maremaruueckasi CTAaTUCTHKA 16 16 41 73
DK3aMeH - - - 18
Hroro: | 32 32 62 144
Bcero: | 96 96 168 396
3aounas popma o0OyueHust
Ne HaumenoBanue pazaena JUCHUILINHBI Jlexu. | CemuH. CP Bceero
/1 THIIA THUIIA 4acoB
1 2 3 4 5 6
1 cemecTp
1 | Jluneiinas anreOpa 2 2 20 24
2 | AHaTUTHYECKass TE€OMETPHS - - 24 24
3 | KommiekcHblie gyuciia 2 - 18 20
4 BBeneHue B MaTeMaTUYECKUI aHAIIN3 2 4 22 28
5 | duddepenunanpaoe ucuncieHne GyHKINN 2 4 24 30
OJTHOM U HECKOJIbKMX MEPEMEHHBIX
DK3aMeH - - - 18
Hroro: 8 10 108 144
2 cemecTp
6 | UnTerpanpbHOE HCUUCICHHE 6 4 38 48
7 | OObIkHOBEHHBIE AU depeHLInaIbHbIe 4 4 32 40
ypaBHEHUs
8 | JluckpeTHas MmaTeMaTHKa - - 20 20
Hroro: 10 8 90 108
3 cemecTp
9 OCHOBBI BEIYHCIHUTENLHBIX METOOB - - 32 32
10 | OcHOBBI TEOpPHUU BEPOSTHOCTEH 4 4 38 46
11 | MaremaTuyeckasi CTaTUCTHKA 4 4 40 48
DK3aMeH - - - 18
Hroro: 8 8 110 144
Bcero: 26 26 308 396
4.3 3aHsATHS CEMMHAPCKOIO THIIA
Ne TpynoemkocTs
No
o/ | pasnena Tena (dac.)
o | Amemmm ouHast 3a09HA
WHBI s
1 2 3 4 5
1. 1 Marpuiipl 1 ux cBoicTBa. JIeCTBUS HAl MAaTPUIIAMHU. 2 -
2 1 Onpenenurenu 2-ro ¥ 3-T0 NOPSAKOB, UX CBOWCTBA U 2 1




Ne No TpynoemkocTsb
H; paznena Tena (dac.)
o | Amcnmm OYyHas | 3a04Ha
WHBI s
Bbiunciienre. OOpaTHas maTpuna. OnpeneauTenu n-ro
HOPSIIKA.
3. 1 Pemienne cucrem JUHEHHBIX  YpaBHEHUH  METOJIaMU 2 1
Kpamepa u I'aycca.
4. 2 KpuBbsle  BTOpOro  mopsaka:  OKPYXHOCTb,  3JUIMIIC, 2 -
runepbora, mapadosa
o. 2 Bekropel. Paznoxenue Bekropa mo 6asucy. Koopaunater 2 -
BekTopa. Hampasnsromme kocuHychl. BekropHoe u
CMEIIAaHHOE TIPOU3BEJCHHUS BEKTOPOB U MX CBOMWCTBA.
Beruncnienue miomaznei 1 00bEMOB reOMeTpUUECKUX GUryp
6. 3 JleficTBUsI C KOMIUIGKCHBIMH 4YHciiamH. 300pakeHue 2 -
KOMIUIEKCHBIX YHCEJI Ha IUIOCKOCTH. AureOpandeckas,
TPUTOHOMETPHUUECKAs U nokasaresbHas bopmbl
KOMIIJIEKCHOT'O YHCIIA.
7. 3 Bo3Benenne B cTemeHb M W3BJICYEHHE KOPHSA U3 2
KOMIUIEKCHBIX 4Hucell. PemieHne KBaJpaTHBIX ypaBHEHHH ¢
KOMIIJIEKCHBIMU KOPHSIMH.
8. 4 0, 2 2
PackpeiTre HeonpeieIeHHOCTEN BUIa: 0
9. 4 JIBa 3amevaTenbHBIX Mpeena. 2 2
10. 4 HccnenoBanue GyHKIIMHA HAa HEMPEPBHIBHOCTh. ToUKH 2 -
paspbiBa QyHKIMH
11. 5 [TonsaTne mnpPOW3BOAHON (YHKIMH OJHOW TEPEMEHHOM. 2 2
OcHoBHble mpaBuna  auddepeHpoBanus, Tadiuia
Npou3BOAHBIX. ['eomerpuueckuii u (U3NYECKUN CMBICI
npoun3BoiHON. Jnddepennmponanne cioxHOW GYHKINU
12. ) [TpousBoaHble BbIcHIUX MOpsiAKOB. JuddepeHuupoBanue 2 1
HEsIBHOM (GyHKIMHA. Jlorapugmuueckoe
nuddepennmpoBanue. lubdepennnan hpyHkumm.
13. ) [IpumeHeHre NPOU3BOJHOW K HCCIENOBAaHUIO (DYHKIUHU 2 1
OJIHOW ITIEPEMEHHOM.
14. ) YacTHble Npon3BOAHbBIE U OJHBIA U depeHnnan GyHKIIU 2 -
HECKOJIbKUX NEPEMEHHBIX.
15. ) [IpumeHeHre MPOU3BOJHOM K HCCIEI0BaHUIO (PyHKUIUN 2 -
JBYX  TIEPEMEHHBIX.  ODKCTpeMyMbl  (QYHKUHMH  JABYX
nepeMeHHbIX. HeoOxoaumoe ©  JA0CTaTOYHOE YCIOBHUS
HKCTpEMyMa.
14. ) [IpousBogHas 1O HAMpaBIEHUIO U TPagueHT (QyHKUUU 2 -
HECKOJIbKUX MEPEMEHHbIX
Hroro B 1 cemectpe: 32 10
15. 6 OCHOBHBIE METOJIbI MHTETPUPOBAHUS: HEIMOCPEICTBEHHOE, 6 4
3aMeHa NepeMEeHHON M MHTETPUPOBAHUE 110 YACTSIM.
16. 6 HuTerpupoBanue pallnoOHaIbHBIX ApOOeH. 4 -
17. 6 OnpeneneHHbI  UHTErpaj, €ro CBOWCTBA M  METObI 2 1
BBIUUCIICHHUSL.
18. 6 HecoOcTBeHHBIE HHTETpasIbl, CIOCOOBI UX BBIYUCICHHUS 2 -
19. 6 ITpuiio’keHUs ONPENEIIEHHOT0 HHTErpasa. 2 1




No No TpynoemkocTsb
H; paznena Tena (dac.)
o | Amcnmm OuHas | 3a04Ha
WHBI s
20. 7 Juddepennmansabie ypaBHEHHS TepBOTo mopsaka. Oomiee 2 2
u dactHoe pemeHus. Y1 ¢ pazpensrommmucs
nepeMeHHbIMU. OHOpoHbIEe [V 1, MeTo perieHusl.
21. 7 Jlunetinbie JIY1. YpaBuenue bepnymn. 2 1
22. 7 Huddepennmanbpapie ypaBHEHUS, JIOTTyCKaIOIINe 2
NOHMKCHUE TTOPSJIKA.
23. 7 Jlunenusie OJTHOPOJTHBIE u HEOAHOPO/IHBIC 4 1
muddepeHMaIbHbple  ypaBHEHHsS ~ 2-TO  THOpsiAKa  C
MTOCTOSTHHBIMH KO3 UITMEHTaMH.
24, 8 MHoxecTBa U orepainuu Haj HUMU. KomOuHaTopuka. 2 -
25. 8 buHapHbIe OTHOIIEHMSI HA MHOYKECTBE. 2 -
26. 8 Heopuentupoanusie rpadsl. CriocoObl 3aganust rpados. 2 -
HToro Bo 2 cemecTpe: 32 8
217. 9 Annpoxkcumanysi. MeTo HAMMEHbIINX KBAJAPATOB. 4 -
28. 10 Kiaccuueckoe onpesencHne BEpOSITHOCTH. 2 1
29. 10 OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEN. 2 1
30. 10 [ToBTOpHBIE  He3aBUCHMMBbIE  HUclbITaHus.  Dopmyna 2 -
bepnyiun. Teopems! Jlamtaca. @opmyna Ilyaccona
31. 10 HuckperHas ciydaiiHas BenuuuHa. EE€  uyucnoBbie 4 1
XapaKTepUCTUKU. 3aKOHBI pacrlpeeNieHuss IUCKPETHOU
CIIy4ailHON BEJIMYMHBI
32. 10 HopmalibHBI ~ 3aKOH  pacmpeleieHds  BEPOSTHOCTEH 2 1
HETPEPBIBHOW CIIy4YallHOM BEJIMYMHBI
33. 11 Breibopounsiit  Meton. CraTucTHYecKoe pachpezesieHue 4 1
CIIy4alHOrOo  MpHU3HaKa.  OMOUpuueckas  (QYHKIHUS
pactpenenenus. [lonuron u rucrorpamma
34. 11 UucnoBble XapaKTEPUCTHKH CIIyYalHOTO NMPU3HAKA. 2 1
35. 11 CraTtucTuyeckre OLICHKM IapaMeTpOB paclpelesICHUs. 2 2
Meron MomeHTOB. Toueunsle oneHkH. IHTEpBabHBIE
OLIEHKH.
36. 11 Cratuctuueckass IpPOBEpKAa CTATHUCTUYECKUX THIIOTE3. 2 -
CpaBHEHHE NBYX AMCIEPCHUH HOPMAaIBbHBIX T€HEPaTbHBIX
COBOKYITHOCTEM.
37. 11 Teopuss  KOpPpeNALMOHHOTO  aHaiu3a  (OmpenercHue 2 -
TECHOTBl ~ CBSI3M  MeXIy Mpu3Hakamu). JluHeiiHas
KOppeJsnys. Y paBHEHNE JIMHEWHON PETPECCU.
38. 11 OO0OpaboTka SKCIEPUMEHTANBHBIX JAaHHBIX  METOJaMHU 4 -
MaTeMaTHYECKOW CTAaTHCTUKU
Hroro B 3 cemectpe: 32 8
Bcero: 96 26

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

5. Opranu3amnusi CaMoCTOATEJIbHOH PadoThl 00yYaIOUIUXCS M0 JUCHUIIINHE

5.1 Tunbl caMoCTOATE/ILHOM PA0OTHI M €€ KOHTPOJIb




Tun camocrosiTeJIbHON PadoThI dopma 00yueHHs Tekymmii KOHTPOJIb
OYHast 3a049Hast

[TpopaboTka MaTepuana JeKIuH, 86 TECTUPOBAHUE

[IOATOTOBKA K 3aHATHUIM 233

CaMocCTOsATeIbHOE U3YUYCHUE TEM 20 cobeceoBaHue

17001
TECTUPOBAHUE

PacuetHo-rpaduueckne paboTsl 62 - 3aIuTa

KonTtposbHbie paboThl - 75 3amuTa
BCET'0 YaCcOB: 168 308

5.2 YueOHO-MeTOAUYECKHE MATEPHAJIBI IJIsl CAMOCTOATEIbHON padoThI

1. Maremaruka: METOAMYECKHE PEKOMEHJAlMU TI0 OpraHU3alUdd ¢  BBIIOJIHEHUIO
CaMOCTOSITENILHON paboThl oOywarommxcst HampasieHus noarotroBku 20.03.01 Texnochepnas
6e3omacHOCTh / coctaButenb: M.B. Bunorpanosa / 'AY Cesepnoro 3aypanbs — Tromens, 2018.
— 15 c. [DnexTponHbIi pecypc]|

2. MareMatuka: mporpamMma M METOJWYECKUE YKa3aHMsI K BBIIOJIHEHHUIO KOHTPOJIbHBIX
pabor s oOydaromuxcs WO HampaBnenus mnoaroroBku 20.03.01 Texuocdepnas
6e3omacHocTh / coctaButens: M.B. Bunorpagosa / 'AY CesepHoro 3aypanbs — Tromens, 2018.
—47 c. [OnexTpoHHbIN pecypc]|

3. MaremaTtnueckast cTaTHCTHKa: MeToauYeckre pPEKOMEHIAIMK M0 OpraHu3aluu |
BBITTOJIHEHUIO CAMOCTOATEIBHON paboThl 00yUJaromMXCsi 09HOM (HOpMBI 0O0yUCHHS HANPaBICHUS
noarotoBku 20.03.01 Texnocdepnas 6e3omacHocTs / coctaButens: M.B. Bunorpagosa / T'AY
CesepHoro 3aypainbs — Ttomens, 2018.— 56 c. [DnexTpoHHBIH pecypc]

5.3 TeMLI, BbIHOCHMMbIE€ HA CAMOCTOATEC/IbHOC U3YUYCHUE

Ounas ¢popma o0yueHus

1. Pasnen 2. Tema Paznuunble ypaBHEHUS NPAMOH,

2. Paznen 6. Tema UHTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKLHMMN: pa3ivyuHbIE
CIIy4au U METOJbI UHTETPUPOBAHUS.

3. Paznen 8. Tema: MHuosxecTBa u onepanuu HaJg HUMH. CriocoObl 3a1anus rpadoB.

4, Paznen 9. Tema: Anmpokcumariusa. MeToJ HaUMEHBIIUX KBaapaToB. AJIITOPUTM
BBIUNCIICHUS

3aouynas popma oOyueHunst

1. Paznen 2. Tewmel: basuc npocrpancrBa. Koopaunatsel Bexkropa, Henuuelinble
omnepanuu HaJ BeKTopaMmu, Pasnuunble ypaBHeHHs npsimoid, Kpusele BToporo nopsiaka

2. Paznen 5. Tembl: YacTHble NMpOM3BOAHBIE (YHKLIUU HECKOJIBKUX IMEPEMEHHBIX,
Huddepennunan GpyHKIIMN HECKOIBKUX MEPEMEHHbIX.

3. Paznen 6. Tema HecoOCTBEHHBIE MHTETPATHI.

4, Paznen 7. Tema Onnopoaubie V1.

5. Pasnen 8. Tema bunapHble oTHOWIEHMs Ha MHOXecTBe. HeopueHTMpoOBaHHBIE

rpadsr. CriocoOsl 3a1aHus rpados.

6. @DOH/ OLEHOYHBIX CPEACTB /Ui MPOBEICHHU IPOMEKYTOYHOH AaTTecTauuu
o0y4arommxcst 0 JUCHHUILIMHE




6.1 IlepeyeHb KOMIETEHIHI W OIECHOYHBbIC CPEACTBA HHAMKATOPA JAOCTHKEHHS

KOMIIeTeHI U
Koo Nupukarop HaumenoBanue
[lepeueHs TIaHUPYEMBIX PE3YIBTATOB O0YUECHHUS
KoMne- JOCTHKEHUS OLICHOYHOT'O
10 TUCLUIUINHE
menyuu | KOMIETEHLIUU CpEICTBa
3HaTh: OCHOBHBIC 3aKOHBI, TOHATUSA U | TecT
METOJIbl JIMHEWHOH anreOpbl, MaTeMaTUYecKOro | DK3aMeHalUOH
aHaJli3a; OCHOBBI AHAJIMTUYECKON TeOMEeTpUH; | HbIH Ouier
MOHSTHE W OCHOBHBIE CBOMCTBA KOMIUIEKCHBIX
YHycell;  OCHOBBI ~ TEOPUU  OOBIKHOBEHHBIX
mudQepeHIMaNbHbIX  ypaBHEHUH, JUCKPETHOM
MaTEMaTHKH, BBIYUCIUTEIbHBIX METO/IOB, TEOPUU
BEPOATHOCTEN U MATEMATUYECKON CTaTUCTUKU.
YMeTb: HCHONB30BaTh MaTeMaTHUECKUN
anmapaT  JUIsl  pELIeHUs ~ TUIOBBIX  3aJad
AQHAJIUTUYECKOW TEOMETPHH, MAaTeMaTH4YeCKOIro
aHaJlu3a Y JIMHEWHOM anreOpsl K PELIECHUIO
npodeccnoHanbHbIX 3a1a4;
I/II[-Z onkl
- pelarb OOBIKHOBEHHBIE
Hcnonbp3yer
— muddepeHManbHble  YpaBHEHUS, BO3HUKAIOIIUX
IIpM  ONHUCAaHUU I[POLECCOB B  HMHKEHEPHO-
OCHOBHBIX
TEXHUUYECKUX JTUCHUTUIMHAX;
3aKOHOB .
- HCIIOJIb30BAaTh CBOMCTBAa KOMILJIEKCHBIX
MaTeMaTHKU
OIIK-1 Yycell B IPUKIIAHBIX TUCHUTUIMHAX;

JUISL  peIICHHUS
TUTIOBBIX 3aja4
B

obnmactu mpod
€CCHOHAIIBHOM
JeSITeIbHOCTH

- TPUMEHSTh OCHOBBI  BEPOSTHOCTHBIX
pacripesielleHui K pelieHuI0 NPUKIIaIHbIX 3a/1a4;

- coluparb u o0pabartbIBaTh
CTaTUCTHYECKYI0O HMH(OpMaIUI0 Uil  OLICHKH
1apaMeTPOB pacIpe/IeIeHNUs;

-yCTaHaBJIUBATh KOPPEISAILHOHHYIO
3aBHCUMOCTh MEXIY (PAKTOPHBIM TPU3HAKOM H
pe3yJIbTaTUBHBIM, COCTaBJISATh ypaBHEHHUS
3aBUCHUMOCTh

Buaaners: METOAAMHU IIOCTPOCHHUS
MaTeMaTHYeCKUX MOJENel C MCHOJIb30BaHUEM
amnmapara MaTeMaTHYeCKOro aHajiu3a, TEOpHH
OOBIKHOBEHHBIX AU(PPEpeHInaNbHbIX YpaBHEHUH,
HEOO0XOAUMBIX ISt peLeHus TUIIOBBIX
npodeccnoHaNbHbIX 3a1au.

- HaBbIKAMM aHajM3a U 00pabOTKU JAHHBIX,
HE00XO0TMMBIX ULt pemeHHs THUTIOBBIX
npoecCHOHATIbHBIX 3a]1a4

6.2. IIxajael oneHUBaHUSA
IIkaJsia oueHMBaHUS YCTHOIO IK3aMeHa
Onenka Onucanue
JleMOHCTpHpYeT CUCTEMHBIE TEOPETHUECKHUE 3HAHUS U OTpabOTaHHbBIE
OTmaso MpaKTUYECKHEe YMEHHS W HaBbIKA. be3ommOouHO ompeaenser u

MMpaBUJIbHO MNPUMCHACT METOABI peuicHu-d
KOM6I/IHI/Ip0BaHHHX MPAKTUYCCKUX 3aaa4.

THUIIOBBIX u




Onenka Onucanune

XOpOH_IO MNPUMCHUTH COOTBCTCTBYHOIIHUEC MATCMATHUYCCKUC MCTOAbI K PCIICHUIO

JlemoHCcTpHpyeT Xopomuii HabOp TEOPETHYECKHX 3HAHUW U
MPAKTUYECKUX YMEHHI U HaBBIKOB. YMeET IMpaBWJIbHO BBHIOpATh U

THUIIOBBIX M KOM6I/IHI/IpOBaHHBIX MNPAaKTUYCCKUX 3ada4, HO JOITYCKaCT
HE3HAYUTEIbHBIEC OITHOKH IIpU pCHICHUHA MPCAJIOKCHHBIX 3a1a4.

YIIOBJ'IGTBOPI/ITGJ'IBHO TUIIOBBIX 3aJa4, HO 3aJadu Oosiee CIOKHOIO YPOBHA BBI3BIBAKOT

I[eMOHCTpI/IpyeT YaCTUYHBIC TCOPCTUYCCKHUEC 3HAHHA W CTAaHOAPTHBLIC
MMPAKTUYCCKUC YMCHUS W HABBIKH. Moxet BBI6paTB MCTOJbI PCHICHUSA

3arpynHeHus. JlomyckaeT OMMOKM IpU PELIEHUM IPEJIOKEHHBIX
3az1ay.

HCy,Z[OBJIeTBOpI/ITeJ'IBHO IMPAKTUYCCKUE YMCHHSA W HABBIKH. HpI/I PEIICHUK THUIIOBBIX 3alaay

JlemoHcTpHpyeT cnabble TEOpPEeTUYECKHE 3HAHUs, HE OTPabOTaHBI

JIOITYCKAeT TPyObIe TOTUIECKUE U BEIYUCITUTEILHBIC OIIHMOKH.

Ikana oneHNBaHMS TECTUPOBAHUA HA IK3aMEHE

% BBINOJHEHHUS 3aJaHHAS Onenka
86-100 OT1inuuHO
71-85 Xoporo
50-70 VY 10BIE€TBOPUTEIIHHO
menee 50 HeynoBnerBoputenbHO

IIkaja oueHMBaHUS YCTHOIO 3a4eTa

Onenka Onucanue
3aureHo OOyuvaromuiics BiafeeT MNPAKTUYECKUMU U TEOPETUYECKUMHU [pUeMaMu U
METOAaMU MO MPONACHHBIM pa3jienaM JUCHUIUIMHBL YMEET CaMOCTOSATENIBHO
WCTIOJB30BATh AITOPUTMUYECKHE MPUEMBI PEIICHUs] CTaHJAPTHBIX 3a/1a4 pa3/IelioB
JUCLUIUIMHBL. 3HAeT MPOrpaMMHBIM MaTepual IUCLHUILIMHBI, HO MOXET JIONyCKaThb
HECYIIIECTBEHHBIEC OITHOKH.
He 3auteno | OOyuwaromuiics HMeeT YacCTHYHbIE 3HAHUS OCHOBHBIX IIPUEMOB pELICHUS U
TEOPETHYECKHX METOJOB, HAapyIIaeT JIOTHUECKYI0 TIOCIIEOBATEIbHOCTh B
U3JIOKEHUH MaTepuana. YacTHYHO OCBOEHO HCMOJIb30BAHUE AITOPUTMHUYECKUX
MpUEMOB PEIIeHHsI CTAaHIAPTHBIX 3a/1a4, JOIMYCKAET CYIIECTBEHHbBIE OITUOKH.
Ilkana oneHNBaHus TECTUPOBAHMS HA 3a4eTe
% BBINOJIHEHUS 3aJaHUS Pe3yabTar
50 -100 3aYTEHO
MmeHee 50 HE 3a4TEHO

6.3 TunoBbie KOHTPOJIbHbIE 32JaHUA WIH MHbIE MATEPHAJIbI
VYkazaHbl B IpUJIOKEHUU 1.




7. IlepeyeHb OCHOBHOW W [ONOJHHUTEJIbHOWH y4eOHOW JUTEepaTypbl, HEOOXOAUMOM
7151 OCBOEHHUSI AU CIHUTLTHHBI

a) OcHOBHas JHUTEpaTypa:

1. ArronoB B.U., Konenesnu @.1. DnemeHTapHas U BbICIIas MaTeMaTuKa: Y4eOHOe
nocobue ans By3oB:, — 2023. — 136 c. — Tekcr: snexkrpoHHbd // JlaHb: 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/351806?cateqory=906 (mara
obparmrenusi: 05.08.2024). — PexuM goctyna: uist aBTOpHU3. MOJIb30BaTENEH

2. ITuporora, . H. Maremaruka: Kypc Jekiuii: yaeonoe nocooue / M. H. ITuporosa, E.
I'. ®wmnnoa. — ExarepunOypr:, 2022. — 106 c¢. — Tekct: snexTpoHHbIH // JlaHs:
snekTpoHHo-Onbmoreunas cucrema. — URL.: https://e.lanbook.com/book/264200

(mata obpamenus: 22.09.2023). — Pexum moctyna: st aBTOPU3. TOJIb30BaTENIeH

3. CoboneBa, E. H. Maremaruka: kpaTkKuii Kypc Jiekiui: ydeOHoe mocooue / E. H.
Co6onesa. — Mxesck: Yal'AY, 2021 — Yacts 1 — 2021. — 104 c. — TeKkcT: 271eKTpOHHBIH //
Jlanb: snekrponHo-oubnoTeunas cuctema. — URL: https://e.lanbook.com/book/296687 (mata
obparmenusi: 22.09.2023). — Pexum goctyna: AJist aBTOPU3. MOJIb30BATENEH.

0) JdononuurensHas auTeparypa:

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

2. I'openos B.M. Maremaruka [D1eKTpoHHBIN pecypc]: cCOOpHUK 3a/1a4 U YIpaKHEHHH /

B.W. T'openos, O.JI. Kapenosa, T.H. Jlenamea. — DJIEKTpOH. TEKCTOBbIE JaHHBIE. — M. :
Poccuiickas MexxayHapoaHas akaeMusi Typu3ma, Y HuBepcurerckas kaura, 2016. — 112 ¢. —
978-5-98699-189-4. — Pexum mocryma: http://www.iprbookshop.ru/70538.html  (mara

obpamenus: 30.09.2020)

3. danko ILE. u np. Beicmias maremaTnka B yrpakHEHUSX U 3a/1a4ax: yueOH. mocooue. B
2-x 1. U1.-M.: Bricur mik.,1986r.-340 c.;

4. Nanxo ILE. u np. Beiciias MaTemaTHKa B yIpaXHEHMSIX U 337a4ax: yueOH. nocodue. B
2-x 1. U2.-M.: Beicu mik.,1986r.- 415 c.;

5. I'appkuna, M. A. Maremaruka. Yacte [. CropaBouHble MaTepuanbl U TECThI I10
MOIyJsIM: yueOHoe mocoOue i cTylAeHToB-3a04HUKOB / M. A. I'appkuna, A. M. [lanunos, A.

H. Kpyrmoa. — Ilen3a : IleH3eHCKMI TOCyZapCTBEHHBIM YHHUBEPCHUTET APXUTEKTYPHI W
ctpoutensctBa, DbC ACB, 2013. — 328 c. — ISBN 978-5-9282-0920-9. — Texkct :
ANEKTPOHHBIN // OnexTpoHHO-OmOmmoreuyHass cuctema [PR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/23098.html (nara oopamenus: 30.09.2020)

6. PsOymko, A. I1. Beiciras matemaruka. Teopus u 3amaun. B 5 wactsx. Y.1. JIuneiinas
U BEKTOpHas anredpa. AHanutuueckas reomerpus. Auddepenunansuoe ncuncinenne GyHKIUni
OJTHOU mepeMeHHoH : yuebHoe mocobue / A. I1. Psoymko, T. A. XKyp. — 2-e uzn. — MuHCK :
Brmmsitmas mkona, 2017. — 304 ¢. — ISBN 978-985-06-2884-8 (u. 1), 978-985-06-2885-5. —
Tekct : anexTpoHHbIN // DnekTpoHHO-Oubmmotreunas cuctema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/90754.html (nara o6pamenus: 30.09.2020). — Pexum mgocryma:
JUISL aBTOPU3UD. NTOJIb30BaTENEH

7. Pabymko, A. II. Beicmas matemaruka. Teopus u 3amaun. B 5 wactax. Y.2.
KommiekcHble uncna. HeonpeneneHHbI U ONpeneneH bl UHTerpaibl. @YHKIMN HECKOJIbKHUX

nepeMeHHbIX : ydeOHoe nocobue / A. I1. PsOymko, T. A. XKyp. — MuHck : Boimsiimas mkona,
2016. — 272 c. — ISBN 978-985-06-2766-7 (u. 2), 978-985-06-2764-3. — Tekcr :
AIIEKTPOHHBIA // DnekTpoHHO-OuOmuoTeunas cucreMa [PR BOOKS : [caiir]. — URL:

https://www.iprbookshop.ru/90755.html (mara ob6pamenus: 30.09.2020). — Pexum nocryma:
JUTSL aBTOPU3UP. TIONIb30BaTENEH

8. Psabymko, A. Il. Beicmas matemarmka. Teopus w 3amaum. B 5 wgactax. U.3.
OObikHOBeHHBIE nuddepeHnanbubie ypaBHeHHs. Psaapl. KpaTtHple uHTerpansl @ ydeOHOE
nocobue / A. I. PsOymko, T. A. XKyp. — Munck : Bemmiimas mkona, 2017. — 320 ¢. —
ISBN 978-985-06-2798-8 (4. 3), 978-985-06-2764-3. — TeKcT : 2MEKTPOHHBIH // DIEKTPOHHO-


https://e.lanbook.com/book/351806?category=906
https://e.lanbook.com/book/264200
https://e.lanbook.com/book/296687
http://www.iprbookshop.ru/70538.html
https://www.iprbookshop.ru/23098.html
https://www.iprbookshop.ru/90754.html

oubmmoteunas cuctema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/90756.html
(mata obpamenus: 30.09.2020). — Pexxum goctymna: Jyisi aBTOPU3UP. MTOIH30BATEICH

9. Pynako B.II. IlkonpHas u By30BCKas MaTeMartuka B ¢opMmyiax U rpadukax —
cripaBovHOe nocobue. — Tromens: «BekTop byk», 2005 — 280 c.

8. IlepeuyeHb  pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKAIIMOHHOH  CeTH
"UnrepHer"

- Exponenta.ru, o0pazoBaTeIbHBIN MaTeMaTU4ECKUI CauT
(http://www.exponenta.ru/);
- IIpakTukym 110 MaTeMaTHYCCKOMY aHamm3y (Bumeokypc)

(https://hghltd.yandex.net/);

- WWW.Intuit.ru - Bugeokypceesl «MaremaTukay

- DiekTpoHHO-0MbOaHOTeuHas cuctema «Jlanpy (http://e.lanbook.com/),

- DnekTpoHHO-OnOMoTeuHast cucrema «IPR-booksy (http://www.iprbookshop.ru/);

- A.Jl. Manuta, MIY, MHWarepHer-yueOHuK «Teopuss BEpoOSITHOCTEH W
MaTeMaTHUYeCKasi CTAaTHUCTUKa» JUIS CTYICHTOB €CTECTBEHHBIX (QakynpreToB (WWW.teorver-
online.narod.ru);

- Buneoxypcesl «Teopust BepoaTHOCTEM U MaTeMaTudecKasi CTaTUCTHKa», «OCHOBBI
TEOPUH BEPOATHOCTEI», «OCHOBBI MATEMATUYECKOM CTATHCTUKU» (WWW.intuit.ru)

9. MeToauyecKkue yKazaHus AJisl 00y4a0IIUXCS 110 OCBOEHUIO THCIUIIIHHbI

1. ManbuykoBa H.H. UnTterpanpHoe ucuucneHue ¢GyHKIMH OJHOU MEpPEeMEHHOM: yueOHOe
nocooue / H.H. ManpuykoBa, C.B. KymukoBa. — Tiomenp ; ®I'BOY BO T'AY CepepHoro
3aypanbs, 2018. — 78 c.

2. ManpuykoBa H.H. Jluneitnas u BekTtopHas ainrebpa [DIeKTpOHHBIN pecypc]|: ydeOHOe
nocobue / H.H. Manbuykosa, C.B. Kynukoa ; 'AY CesepHoro 3aypanbs — Ttomens, 2013 —
75c¢.

3. Sxo6rok JI.U. Bunorpanosa M.B. Briciias Matemaruka — yue6Hoe nocodue. - TromeHs:
WznarensctBo Bektop byk, 2016 -409 c.

4. SIxo6rok J.U. Bunorpanosa M.B. Teopust BeposTHOCTEI 1 MaTeMaTHYeCKasi CTAaTUCTHKA-
yaeOHoe nocobue. - Tromens: U3gatensctBo Bektop byk, 2016 -260 c.

10. ITepeyenb HH(POPMALIMOHHBIX TEXHOJIOT Wil
1. Jlns BbIMOJHEHUS pacyeTHO-rpaduyeckux paboT CTYAEHTaM pEKOMEHAYeTCs
ucnoip3oBath nporpammy Microsoft Office (anexTponnsie Tabnuibsl Microsoft Excel);
2. BHUOC Moodle.

11. MaTepuajibHO-TeXHUYeCKOe o0ecrnedeHne TUCIUNIMHBI

.HCKHI/IOHHI)IG nu HpaKTI/I‘IeCKI/IG 3AHATUA HpOBOIIS[TCS[ B ayzmropm[x C KOJIMYECCTBOM
y4eOHBIX MECT, JOCTATOYHBIM JJIsl pa3MelleHUsl CTYJACHTOB JAHHOTO HAmpaBJIeHHs MOATOTOBKH,
1 000pyI0OBaHHBIX JIOCKOM MU MYyJIbTUMEIUHHBIM 000PYOBAHUEM.

Jlis  BBIMOJTHEHHMSI CaMOCTOSITENIBHOM — pa0OThl  CTYIEHTBI MOTYT  TOJIb30BAThCS
gutanbHeIMH 3aramu Oubmuorekn PI'BOY BO T'AY Cesepnoro 3aypanbs, B TOM YHCIIE
OCHaH_IéHHbIX KOMHbIOTGpaMI/I C HOK&HLHOﬁ CCTHhIO U BBIXOJIOM B I/IHTepHCT.

12. OcoOeHHOCTH OCBOEHHS TUCHHUILINHBI IS HHBAJIU/I0B U JHI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSA

OOyyenne oOy4arolUMXcsi C OTPaHUYEHHBIMH BO3MOXKHOCTSMM  370POBbSl  IIPH
HEOOXO/MMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJalTHPOBAaHHOM paboyeil mporpamMmsl ¢


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

UCTIOJIb30BAHUEM  CICIHMATBHBIX METOAOB OOYYeHHMS U  JUJAKTHYECKUX  MAaTepHalioB,
COCTaBJICHHBIX C YYETOM OCOOEHHOCTEH NCHUXO(U3UYECKOTO Ppa3BUTHUS, HWHAWBHIYaTbHBIX
BO3MOXKHOCTEH M COCTOSTHUS 3JJOPOBBSI TAKUX 00yJarOIIUXCs (00yJaroImerocs).

B wmensix ocBoeHuss y4yeOHOM MpoOrpaMMbl AMCUMIUIMHBI HHBAJIWAAMU U JUIAMH C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbS 00€CIIeYNBAETCS:

* JUId WHBAJUAOB M JUI[ C OrPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0pPOBbS IO 3PEHHIO:
pasMelIeHne B JIOCTYMHBIX JJIsi 00y4YaroIIUXCsl, SIBISIOMUXCS CICTBIMU WA CIAOO0BUISIINMH,
MecTaX M B aJanTHUPOBAaHHOW ¢opMme CIpaBOYHOW HHGPOPMAIMM O PACIUCAHUU YUCOHBIX
3aHATHU; IPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIETO o0yyarormemMycs HEOOXOANMYIO

MOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX (JOPMATOB METOJINYECKUX MaTepuasoB
(kpynHbIid mwpudT UM ayanodaiinsl), UCIONb30BaHNE BepcuM caita i ciabopumsammx IbC
IPR BOOKS u cnieninansnoro moominbsHoro npuiokeruss IPR BOOKS WV-Reader (mporpamMmbl
HEBU3YaJbHOTO JOCTyNa K HHGOPMAIMK, NPEIHA3HAYCHHOH JUII MOOWIBHBIX YCTPOMCTB,
paboTtarommx Ha orepanmoHHo cucreMe Android m 10S, koTopas He TpeOyeT ClenHabHO
00ydeHHOTO accucTeHTa, T.K. Joau ¢ OB3 mo 3peHunio paboTarOT CO CBOMM YCTPOHCTBOM
MPUBBIYHBIM CITIOCOOOM, UCIOJIB3YS CHEIMANIbHBIC IITATHBIE MPOTPaMMBbI JJI HE3pAYUX JIOJEH, ¢
kotopeiMu IPR BOOKS WV-Reader umeer noiaHyro COBMECTUMOCTB);

* JUId WHBAIUAOB W JHIl C OTPAHMYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBSI IO CIYXY:
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJCTBAMHU BOCIIPOM3BEICHHE HH(POPMALINY;

* JUId WUHBANUAOB U JHI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS, HMEIOIINUX
HApYyIICHUS OTOPHO-IBUTATEIBHOTO alllapaTa: BO3MOXKHOCTH OECIHpPEISTCTBEHHOTO TOCTYIa
oOyJaromuxcs B y4eOHbIE MTOMEIIEHUs, TyaJleTHbIe KOMHATHI U APYyrUe MoMelieHus kadeapsl, a
Tak)Ke MPeObIBAHUE B YKA3aHHBIX  TTOMEIICHUSIX.

OOpa3zoBanue 0OY4YaIOIIUXCS C OrPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI MOKET OBITh
OpPraHM30BaHO KaK COBMECTHO C APYTUMH OOYYaIOUIMMHCA, TaK U B OTACIBHBIX TPYIIaxX WIA B
OTJICIbHBIX OpPraHU3aHUsX.
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KOHTPOJIBHBIE 3AJTAHUS U UHBIE MATEPUAJIbI OHEHKUW 3nanuii, ymeHuii,
HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH, XapaKTEePHU3yI0lIue 3TANbI (POPMUPOBAHUS
KOMIIETEeHIHIi B Npolecce 0CBOCHUS JUCIUNIMHBI

«MareMaTHKa»

KoHTposibHbIe BONPOCHI K MPOMEKYTOYHOM aTTeCTAluN

Bomnpocsl 11t moAroToBKM K 3k3amMeny (1 cemectp)

Komnerenuus Bonpocsl

1. Omnpenenutenu U UX CBOMCTBA.
2. Marpuusl. [eiictBus vag marputiamu. OOpaTHast MaTpuia
3. Pemenue cucteM JMHEWHBIX ypaBHEHHM MeroaoM Kpamepa,
l'aycca
4. TloHsaTue BEKTOPHOW BenMYMHBL JIMHEHHBIC oOllepanuu HaJ
BekTOpaMu. basuc npocrpancrea. Pannyc — Bekrop. Koopaunatsl
BEKTOpa B JaHHOM Oa3uce.
5. OcHoOBHBbIE 331a4U IPOCTPAHCTBA.
6. VYrom mexay Bekropamu. CKaJlpHOE MPOU3BEACHUE ABYX
BEKTOPOB U €r0 OCHOBHBIC CBOMCTBa. CKaJsIpHOE MPOU3BEIICHUE B
KOOpJMHATHOUN opme
7. BexkTopHOE€ mNpOM3BENEHHME U €ro OCHOBHBIE CBOWCTBA.
CwmenaHHOoe MPOU3BEICHUE U €r0 OCHOBHBIE CBOMCTBA.

OIIK- 1 8. VYpaBHCHHE JTMHHUH HA TUIOCKOCTH.

Croco6eH  ydHTBHIBATH 9. PasnuuyHble ypaBHEHHUs MNPSMON JTHHUM HAa TUIOCKOCTHU. YTOI

COBpPEMEHHbBIC MEXIy MPSMBIMU. PaccTosiHUE OT TOYKHU JI0 MPSMOH.

TeHIEHIUH pasBHTHS 10. IInockoctb. HopmanbHbli BeKTOp INIOCKOCTH. PaccrosiHue ot

TEXHHUKHU ¥ TEXHOJIOTHH B
obsactu TexHoc(hepHOI

0€e30IacHOCTH,
U3MEPUTEIIBHON u
BBIUMCIUTEIIBHON
TEXHUKHU,
UH(}pOpPMaAITMOHHBIX
TEXHOJIOTHH pu
pelieHun THIIOBBIX
3a1a4 B obiractu
npodeCcCHOHATbHON
JIeSITEIIbHOCTH,

CBSA3aHHOM C 3alluTou
OKpYXKarollen cpeasl Hu
obecrneyeHneM

0e30IacCHOCTH YeJIOBEKA

TOYKH JIO THIOCKOCTH. [IpsiMast U TIIOCKOCTH B MIPOCTPAHCTBE.
11. Tlonatne  KOMIUIGKCHOrO  uucia.  AnreOpanueckas |
TPUTOHOMETPHUECKAS dopma KOMILIEKCHOTO quca.
['eomeTpuueckoe n300pakeHHE.
12. JlelicTBUS C KOMIUIGKCHBIMU YHCIIAMH.
13. TloHsTHE NOCTOSHHOW U MEPEMEHHON BEJIMYHMH, TIPUMEPBHI.
14. ®ynkuwus ogHol nepemeHHoW. O6MacTh onpeneneHus GyHKINU
u 06sacTh 3HaYeHus pyHKuMU. CrocoOsl 3aaHus QYHKINU.
15. OcHoBHble cBoiicTBa GyHKIMU. [IOHATHE CIIOKHON (DYHKIIMH.
16. Tlonstue npenena pynknun. TeopeMsl o mpeaenax.
17. BeckoHeuHO Mallbleé BEJIMYMHBI U HX CBOWCTBa. beckoHeYHO
OoJbIIIMe BETMYMHBI H X CBOMCTBA.

0 0

18. Packpbitre Heonpeenennoctei Buga 0 u oo .
19. TIlepBblii 3ameuarenbHBIi mnpenen. Bropoil 3ameuaTenbHBIN
npesed.

20. HempepsiBHOCTb (yHKIMU. TOUKH pa3pbiBa (GyHKIIHMH.

21. TloHsATHE KOMIUIEKCHOTO 4YHCIA, €ro ajredOpandeckas (opma.
['eomeTpuueckoe n300pakeHHE.

22. Tpuronomerpuueckas (popma KoMIUIEKCHOTO ymcia. [lepexon
oT  anreOpanueckol  ¢GOpMBI  KOMIUIEKCHOIO  YHclIa K
TPUTOHOMETPUUECKON 1 Ha00OPOT.

23. JleiictBUs HaJ KOMIUICKCHBIMH YHUCIIAMH.
dbopma komIuiekcHOTO yrcia. @opmyna Dimepa.
24. PemieHne  KBaJpaTHBIX  YpPaBHEHHH ¢C

ITokazarenbpHas

OTpULATCIIbHBIM




Kommerenmus Bomnpocsl
TUCKPUMHHAHTOM.
25. 3anauu, NPUBOJIALINE K MOHATUIO TPOU3BOTHOM.
26. Ompenmenenme  npow3BomHOH. Ee  reoMmerpuueckuidi U
buznyecKuil CMBICI.
27. OO01ee npaBUIIO BEIYUCICHUS TIPOU3BOIHOMN IO OMPECIICHUIO.
28. IlpaBwia pmuddepenuupoBanus. IIpon3BoaHBIE OCHOBHBIX
AIIEMEHTAPHBIX (QYHKIUH.
29. Juddepenmupopanue CIIO)KHOM byHKIHH.
JuddepenurpoBanue HeIBHOU ()yHKITHH.
30. Jlorapudmuueckoe  muddepennupoBanune.  I[IpousBoaHbIC
BBICIIIUX TMTOPSIIKOB.
31. JIuddepenmman dyakuun. Ilpumenenune muddepennmana
MPUOIMKEHHBIM BBIYUCIICHUSIM.
32. Ilpu3Haku MOCTOSHCTBA U MPU3HAKK MOHOTOHHOCTH () yHKIUH.
33. Touku »HKcTpemyMa (YHKIUU. YCJIOBHSI —CYIIECTBOBAHUS
AKCTpeMyMa (yHKIIHH.
34. Bwimykiiocth W BOTHYTOCTh (yHKmMH. Touku meperuda
GbyHKIHIH.
35. AcumnTotel  ¢QyHKuuu. llpuMeHeHHE  NPOWM3BOAHON K
UCCIIeIOBaHUIO (YHKIIMI OAHON TIEpEeMEHHOM.
36. IlonstTe (GyHKIMHM HECKONBKHX IepeMeHHBbIX. O0sacTb
onpezeneHusi, 00IacTb 3HAYCHUH M Tpenesn (YHKIHMH HECKOIbKHX
nepemeHHbIx (OHII).
37. Yactubie npousoaubie ®HII. Tomusiit nuddepenman GHII.
38. IlpowmsBoaHas o HampasieHuto u rpaguent OHIL
Bomnpocsl 11 NOATOTOBKH K 3a4eTy (2 cemecTp)
Komnerenuus Bonpocsl
MHo>xecTBa U onepanuy HajJ HUMHU.
BruHapHbIe OTHOIIEHHSI HA MHOKECTBE.
HeopuenTtupoBanusie rpadsl.
CnocoObl 3amanust rpagos. IlepBooOpasHas (yHKIUU U
OIIK 1 MIOHATUE HEONPEIEICHHOIO UHTETpasa.
Cnocoben yautbiBaTh | OCHOBHBIE  CBOMCTBAa  HEOMPENEICHHOTO  HMHTErpasa.
COBpPEMEHHBIE TeHAeHuu | Tabauia OCHOBHBIX HHTETPAJIOB.
pa3BUTHS TEXHUKU M TeXHOJOTHH | OCHOBHBIE METOIBl MHTETPUPOBAHUS: HETOCPEACTBEHHOE,
B obnacTtu TeXHOC(EpHOH | 3aMeHBI IEPEMEHHOI, 110 YacTsAM.
0€301aCHOCTH, U3MEPUTENFHOW U | IHTErprpoBaHNe OCHOBHBIX DJIEMEHTAPHBIX PAIlMOHAIBHBIX
BBIUHCIUTEIbHOMN TEXHHKH, | IPOOCH.
MHPOPMALIMOHHBIX  TEeXHOJNOTUH | IHTerprpoBaHue HeTIPaBUIIbHBIX AIIEMEHTaPHBIX
MpU PEUICHUH THUMOBBIX 3a7ad B | pallMOHATIBHBIX IPOOEH.
obnactu npodeccuoHanbHON | HTErpupoBaHre HEINIEMEHTAPHBIX PAIMOHAIBHBIX IPOOEH.
NeSITeIbHOCTH,  CBA3aHHOM ¢ | 3agauM, TNPUBOJAIIME K TMOHATUIO  ONPEAETICHHOTO
3alIMTON OKpYXKalollel Cpeabl W | MHTerpaa.
o0ecrieyeHneM 6e3onacHoctu | [lonstue  ompeneneHHoro  uHTerpana.  Borumcienue
YenoBeKa OTIPENIeIICHHOTO WHTETpala U ero CBOMCTBA.
. MeTo1bl MHTETPUPOBAHUS B ONPEACICHHOM HHTETpae.
. [IpritokeHust  ONpPEAENICHHOTO WHTErpaia K PEIICHHIO
MPAKTUYECKHX 3a7ad.
. HecoOCTBEHHBIE MHTETPAJIBI.




KoMmnerennus

Bomnpocel

. Juddepennmansaple  ypaBHEHHMs NIEpBOTO TOpSIKAa C
paznensomumucs kodhounrentamu. 3agada Komm.

. JIuneitnple  qudQepeHnnaIbHble  ypaBHEHHS — IIEPBOTO
HOPSIIKA.
. luddepeHninanbupie  ypaBHEHUS  BBICIIMX  TOPSIJIKOB,

JIOMYCKAIOIINe MOHMKEHHUE TIOPSIKA.
. JIuneitaple ogHOpOAHBIE AU(PepeHIMaTbHbIC YpaBHEHUS 2-
IO MOPSI/IKA C MMOCTOSHHBIMH K03 QUIIEHTaMH.

Bomnpoce! 11 OAroTOBKM K 3K3aMeHy (3 cemecTp)

Kommerenius Bomnpocsr
1. OcHOBHBIE  TIOHATHUA  TEOPUU  BEPOSTHOCTEH:
ucnpiTanue u  coOwbiThe. Krnaccudukanus —ciydaiHbIX
COOBITHH.
2. Knaccuueckoe ompeseneHre BEpOATHOCTH COOBITHSL.
Craruyeckas BEpOSITHOCTb.
3. DnemeHTbl KoOMOUHATOpUKU. OCHOBHBIE (POPMYIIBI.
4, Cymma coOwituii. Teopema ciioxeHus: BEpOSITHOCTEM
HECOBMECTUMBIX coObITui. [lomHas rpymma coObITHI.
OIK 1 [IpoTrBOMONIOXKHBIE COOBITHS.
CriocoGen VUHTHIBATE 5. [TpousBenenne COOBITUH. yCJ‘IOBHa}IU BEPOSITHOCTh
COBDEMEHHBIC TeHIeHIIH coObITHA. TeopeMbl YMHOKEHUSI BEPOSATHOCTEH.
pa3BHTHSA S u | 6 HezaBucumeie SO6HTI/I${. Teopema yMHOXXEHUS IS
Texmnonormii B obnacty | HE3ABHUCHMBIX COOBITHI. BeposTHOCTh TOSIBIICHHUS XOTS OBI
TexHoChepHOi OJIHOTO COOBITHSI. } }
6E30M1ACHOCTH, 1. ®opmyia noaHou BepoaTHocTH. Popmyna beiieca.
H3MEpHTETHHOM a8 [ToBTOpHBIE HE3aBUCHMBIE HCIHBITaHuA. Dopmyna
BBIYUCIIUTEIIbHOW  TEXHUKH, beprymm.
HH(OPMAIHOHHBIX 9. JlokanpHass W wuHTErpanbHas Teopembl Jlamaca.
TEXHOJIOTUH TMpH PEUICHUH @opmyna Ilyaccona .
10. Omnpenenenre W BUIBl  CIy4YalHBIX  BEJIUYUH.

TUTIOBBIX 3aJlad B 00JIacTu
npodecCuoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOW C
3aIIATON OKpYKaroIen
cpensl U o0ecrieueHUEM
0€301acHOCTH YeJIoOBeKa

JluckpeTtHas ¢.B. 3aKOH pacrpeesieHus BEpOSITHOCTEH JI.C.B.

11. UucnoBble XapaKTepUCTUKU C.B., HX 3HAYEHUE.
MaremaTtuueckoe OXXHJaHWE I.C.B. FEro cBoiicTBa.
BeposaTHOCTHBIN CMBICIT.

12. Hucniepcust 11.c.B.: onpeesieHrue, CBocTBa, hopmyia

JJIA BBIYMCIICHUA. CpeL[Hee KBaApATUYCCKOC OTKIIOHCHUC.

13. 3aKOHBI pacupeieNeHus J1.C.B.

14. HenpepeiBable  c.B. DyHKIHA  pacHpelesICHUs
BEPOSITHOCTEH. H.C.B., €€ CBOMCTBA U TpaduK.

15. BeposaTHOCTB nonaganys ¢.B. B 3aJaHHBIN HHTEPBAJL.
16. [InoTHOCTE pacnpeneneHuss BEpOSITHOCTEN H.C.B., €€
CBOMCTBA U Ipa UK, BEPOSITHOCTHBIN CMBICII.

17. UwucnoBeie XapakTEPUCTHKU H.C.B. M(x), JI(x), O(X).
dopmyIbl 4J1 UX BBIYUCIECHUS.

18. HopmanbHOe pacnpeneneHue H.C.B. [InoTHOCTH
BEPOSITHOCTH, €€ CBOICTBA U rpaduk.

19. Yucnossie XapaKTepUCTUKU HOPMaJIbHOTO
pacnpeeseHusl.

20. ['enepasibHas ¥ BBIOOpOYHAs  COBOKYITHOCTb.




Kommerenmus Bomnpocsr
Bei0opounblit MeTOI.
21. BapuanyoHHblid ps: TUCKPETHBIA U MHTEPBAJIbHBIMN.
[Tonuron u rucrorpamma.
22. OMmnuprdeckass (QyHKIUS —pacupeneiieHus | ee
CBOMCTBA.
23. YucioBbie XapaKTePUCTUKH BBIOOPOYHOU
COBOKYITHOCTH.
24, OMIUPUYECKHE MOMEHTHl  BBICIIMX  MOPSAKOB.
AcuMMeTpHUsl U IKCLIECC.
25. Craructuueckue OLICHKHU rapaMeTpoB
pacripeneneHus. ToueuHble OLIEHKU U €€ CBOWCTBA.
26. OueHkH MapaMeTpoB paCHpEleNeHUs € MOMOUIBbIO
MHTEPBAJIOB, MOHITHE HAJIS)KHOCTH HHTEPBAJIA.
27. CrartucTrdeckasi IpoBepKa TMIIOTE3, BHJIBI OIHOOK.
28. 3amaun  KOPPENSIMOHHOTO  aHanu3a.  [lapHas
JTUHEIHAsT KOPPeNsIus.
29. Koodpduumenr nuHEHHOW KOppEIsMH UM €ro
cBoiictBa. [IpoBepka Ha 3HAYMMOCTb.
30. VYpaBHeHnue  nuHEWHOW  perpeccun.  [IpaBuio
HaxXOoXJeHusd Kod(dduivenTa JIMHEHHON perpeccuu, ero
CBSI3b C K0O()(HUITMEHTOM KOPPEIISALINH.

IIpouenypa oueHuBaHus IK3aMeHA

Bompocer k 3k3aMeHy oOydaromuecss MONTyYar0oT B TEUCHHE IEPBOM HEIeIM Hadvala
W3YYEHUS TUCIUILINHBI.

Ecnu 3xk3amen npoeooumcs ¢ ghopme mecmuposanusn ¢ IHOC Moodle, mo:

1. oOydaronuecsi JOMyCKAaroTCs K SK3aMeHy 10 JUCHUIUIMHE TPH YCJIOBUU
YCIICITHOTO BBHITIOJHEHMSI TEKYIIErO0 KOHTPOJS B Te4YeHHe cemecTpa. K Tekyriemy KOHTPOIIO
OTHOCSITCS:

- MOJIOKUTEIIFHBIC OICHKH 33 IMPOMEXYTOYHBIE KOHTPOJIbHBIC pPa0OTHl (O4HAS
dopma oOyueHus);

- MOJIyYCHUE OIEHKU «3auTEHO» 3a co0ece/0BaHWE 1O TeMaM, BBIHOCHMBIM Ha
CaMOCTOSITENIbHOE U3yUYEHUE;

- yenemHas 3amura PI'P (ounas gpopma oOydenus);

- yCIIelIHas 3allyuTa KOHTPOJIbHOM paboThl (3a0uHast popma 00ydeHus).

B nmporuBHOM ciydae oOywaromigecss HE JIONYCKAIOTCS K OK3aMCHAIIMOHHOMY
TECTUPOBAHUIO 70 TIOTHOM JTUKBUIAIIUH BCEX 3aJ0KEHHOCTEH;

2. sk3ameHanmoHHEI Tect B OMOC Moodle Bkmrouaer 30 TeCTOBBIX 3aJaHUI,
BBIOpaHHBIX B cIydyallHOM Tmopsjake U3 0OaHka TecToBBIX 3amaHuil. OOydaromemycs
MPEIOCTABIISACTCS | MOMBITKA JUIS Ca9X TECTA MPOOJIKUTEIILHOCTBIO 45 MUHYT.

Ecnu 3x3amen npoeooumcs no IK3ameHayuoOHHbIM ounemam 6 popme codece0osanus,

mo:

1. oOyyaromuecsi MPUXOAAT Ha HK3aMEH COIJIacHO Tpaduka 3K3aMEHAlMOHHOM
ceccun,

2. 9K3aMEHAIMOHHBIN OWJIET BKIJIIOYaeT TpU BoIpoca (OJUH TEOPETUYECKHH, aBa
MPAKTHYECKUX ),

3. KaX/Iblii 0Oyuaromuiicst cirydyailHpIM 00pa3oM BBITSATMBAeT OmieT, roroBurcs 30-
40 MHHYT, YCTHO OTBEYaeT HK3aMEHATOpy; Iocie coOecelOBaHMs HK3aMEHATOpP BBICTABIISIET
OLICHKY,

4. OIIEHKA 3aHOCSTCS B DK3aMEHALIMOHHYIO BEJJOMOCTb U 3a4E€THYIO KHUXKKY,



5. pe3yibTaT SK3aMEHA BBICTABISETCS COTJIACHO IIKale OIEHUBAHUS YCTHOTO
9K3aMEHa NpPU YCIOBHM TIOCCIIEHUs OOYyJarollMMCsl 3aHATUH, YCHEIIHOrO BBIIOJIHEHUS
TEKYILET0 KOHTPOJIS B TeUueHHEe cemecTpa. K TekyIeMy KOHTPOIII0 OTHOCATCS:

- IIOJIOKUTEIbHBIC OLEHKH 3a IPOMEXYTOUYHbIE KOHTPOJIbHbIE pabOThl (OuHas
dopma oOyueHwus);

- IIOJIyYeHHE OLIEHKHM «3aYTeHO» 3a coOeceOBaHME IO TeMaM, BBIHOCHMMBIM Ha
CaMOCTOSITENIbHOE U3yUCHHE;

- ycnenrHas 3anura PI'P (ounas ¢popma oOydenus);

- yCIIeIIHAs 3aIIKUTa KOHTPOJIBHOM paboThl (3a0uHast popma oOyyeHus);

6. B IPOTUBHOM Clly4ae 00y4aroluiicsi Oay4aeT JOMOJIHUTENbHbIE BOIPOCHI 10 HE
C/IaHHBIM BHJIAaM TEKYLIETO KOHTPOJIS, M, €CIIM 00yJaroIuiicsi HE OTBEYAET HA JOTOIHUTEIbHbIC
BOIIPOCHI, OLIEHKA, ITOJIy4€HHasl 32 9K3aMEH, CHU)KAaeTCs Ha OJJMH Oasll.

Kpurepun oueHKH 3K3aMeHa

Ecmu ax3amen mpoBomutcs B ¢opme tectupoBanus B DMOC Moodle, To orenka
BBICTABJIIETCS CHUCTEMOM aBTOMATHYECKH COIJIACHO WIKaj€ OLCHUBAHWS TECTUPOBAHUS Ha
JK3aMEHe.

Ecnu 5x3aMeH poBOIUTCS 1O SK3aMEHAIIMOHHBIM OmieTaM B (hopme cobece1oBaHums, TO:

- OIICHKA «OTJIMYHO» BBICTABISETCS, €CIM OOYYaroIIUKCS MOJHOCTBIO PACKPBLI
CoJIep’)KaHUE BOINPOCOB  OwiieTa, HW3JIOKMUI MaTepuall B  OINPEAEIECHHOW JIOrMYECKOM
MOCIIEA0OBATEIHbHOCTH, TOYHO HCIIONIb3YsSd MaTeMAaTHUYECKYyI0 TEPMHUHOJOTHI0O U MPAKTUYECKUE
HaBBIKHM; T[I0Ka3ajJl YyMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE BBIKJIAIKU KOHKPETHBIMU
npuMepamu; 0e30mHUO0YHO OmpenensieT W MNPaBHIBHO MPUMEHSET METOAbl PElIeHUS
IIPAaKTUYECKUX 3a1aHUM.

- OrneHka «XOpOIIO» BBICTABIIAETCS, €CIM OOYYAIOIIUICS BBINOJHWI OCHOBHBIC
TpeOOBaHUS  HA OLIEHKY «OTJIMYHO», HO MpPH ITOM HMEET OJIMH M3 HEJIOCTAaTKOB: B OTBETE
JIOTIYIIEHbI HEOObIINE OUTNOKH, HE NCKA3UBIINE MATEMAaTUYECKOE COJEpKaHuE; MMPH OTBETE Ha
BONIPOCHI ~ OWJIeTa JONYyIICHBI OJWH—ABA HEJOYETa, HWCHPABICHHBIE MO0 3aMEYaHUI0
IpenoAaBarens; JONYIIEHbl OJHA WU JIB€ HErpyOble OLIMOKU MPHU PEHICHUU MPaKTHYECKUX
3a/1aHUM.

- OneHka «yJOBIETBOPUTENHHO»  BBICTABISIETCS, €CIM  OOydJaroIuiics He
MOJIHOCTHIO WJIM HEMOCJENI0BAaTEeIbHO PAacKpbUl COJIEp)KaHUE BOIPOCOB OumieTa, HO IOKa3as
olmiee MOHMMAaHUE TEOPUU M TPOAEMOHCTPUPOBAN YMEHHS, JOCTATOYHBIC NJIS JAIbHEUIIETro
YCBOEHHUS MPOTPaMMHOI0 MaTepuaia 1o MaTeMaTHKe, UMEJUCh 3aTPYAHEHUs WU JOMYyLICHbI
OIMIMOKK TpU peUIeHHH NPAKTHUYECKUX 3aJaHUN; OOydJaloUIuiicsi MOXET BbIOpaTh METOJbI
pelIeHrs TUIOBBIX 33Jay, HO 3ajauyd 0oJiee CI0KHOTO YPOBHS BBI3BIBAIOT 3aTPYJHEHUS; MpPU
JEMOHCTPALIMM TEOPETHUYECKOr0 W TMPAKTUYECKOTO MaTepuaja BBISBICHA HEIOCTAaTOYHAs
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUW U HABBIKOB.

- OneHka «HEyAOBJICTBOPUTENLHO» BBICTABISAETCS, €CITH OOyd4aroluiics He
PacKpblJI OCHOBHOE COJIEp’KaHuE Y4eOHOro mMarepuajia Mo MaTeMaTHKe, OOHAapy>KWJI HE3HAaHUE
WIM HETIOHMMaHHe OoIble uiu Hambosee BaXKHOM yacTH y4yeOHOTro MaTepuana, JOMYIICHBI
OMMOKK B OMNPENEICHUU MATEeMaTHYECKUX TMOHSATHUH, MPU PEIICHUH MPAKTUYECKUX 3ajaad,
KOTOpbIE HE HCHOPABIECHBl I[IOCIE€ HECKOJIbKUX HABOJAIIMX BOIPOCOB IpEroaaBaTes;
oOyJaromuiicss IpoAEeMOHCTPUPOBaNl HECHOPMUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

IIpouenypa oueHnBaHus 3a4eTa
Bonpockl k 3auery oOydaromuecs MOJy4arOT B TEUEHHE MEpBOH HeAenu Hadasa

W3YYCHUS TUCITUTUINHEI.
Ecnu 3auem nposooumcs é ¢popme mecmuposanusn ¢ IHOC Moodle, mo:



O0yJaromuicsl AOMyCcKaeTcsl K MPOMEXKYTOUYHOM aTTECTAllMK MO0 JAUCHUIUIMHE B (Gopme
TECTUPOBAHUSL MPH YCJIOBUU TIIOCEIIEHUS 3aHATHM M YCHEIIHOTO BBIMOJHEHHS TEKYLIETO
KOHTPOJISI B TEYEHHE CEMECTPA, KOTOPOE BKIIIOYAET:

- MOJIOKUTEIbHBIE OLEHKHA 32 IMPOMEXKYTOUHbIE KOHTPOJBHBIE DPAOOTHI (OuYHAs
dopma oOyueHwus);

- ycremHoe coOeceloBaHUEe 10 TeMaM, BBIHOCHMBIM Ha CaMOCTOSITENIbHOE
U3YYEHUE;

- ycnenrHas 3anura PI'P (ounas ¢popma oOydenus);

ycCIIeNTHAas 3aIIUTa KOHTPOIBHOU paboTHI (3a0uHast popma 00ydeHUS).

B nporuBHOM ciydae oOyuaroluiicsi HE AOMYyCKaeTcs K MPOXOXKICHUIO TECTOBBIX
3aaHUi, 10 TOJIHOM TUKBUAAIINH BCEX 3aJI0JDKEHHOCTEH.

Tect B cucreme anekTponHoro odyuenuss Moodle Bkimrogaer 30 BOpocoB, B CIIydailHOM
HopsiIke BBIOpAaHHBIX M3 OaHka BompocoB. OOydaromeMycsi NPEAOCTaBIACTCS 2 TONBITKH
MPOJOKUTEILHOCTBIO 45 MUHYT KaXK/asl.

Ecnu 3auem npoeooumcs 6 popme cobecedosanusn, mo:

OOyyaromuiicst JOMycKaeTcsl K MPOMEXKYTOYHON aTTecTally Mo JUCIHUILIMHE B (hopme
co0OecesloBaHUs NPU YCIOBUM YCIEUIHOTO BBIMOJHEHUS] TEKYILIErOo KOHTPOJII B TEUEHUE
CEMEeCTpa, KOTOPOE BKITFOUYAET:

- MOJIO)KUTEJIbHBIE OLIEHKH 32 IMPOMEKYTOUHbIE KOHTPOJIbHBIE pPabOThl (O4HAs
dbopma oOyueHus);

- ycremHoe co0eceoBaHUe 10 TeMaM, BBIHOCUMBIM Ha CaMOCTOSITENIbHOE
U3YyYCHUE;

- ycnemHas 3amura PI'P (ounas popma o0yuenus);

- ycIenrHas 3aiMTa KOHTPOIbHON padoThl (3a0uHast popma 00ydeHHs ).

B npotuBHOM ciyyae oOyyarouiuiicss He JOMYCKAeTcsl K MPOMEKYTOUHOM aTTeCTalluu, 10
MOJTHOM JTMKBUJIAIIUH BCEX 33I0JKEHHOCTEM

Kpurepun oueHku 3a4yera

Ecnmu 3auer mpoBomutcs B Qopme TectupoBanus B OHMOC Moodle, TOo onenka
«3aureHo/He 3a4TeHO» BBICTABISICTCS CHCTEMOW aBTOMATHYECKH COTJIACHO IIIKAJIe OIICHUBAHHS
TECTUPOBAHUS Ha 3a4eTe.

Ecnu 3aueT npoBoauTCst B hopMe UTOTOBOTO COOECEOBaHUS, TO:

Onenka «3a4TeHO» BBICTABISETCS, €CIU OOYYAIOIIMHCS TMOCelan 3aHATHS, YCHEIIHO
BBITMOJIHWII TEKYILIUN KOHTPOJIb U YCIIEUTHO MPOLIEN HTOTOBOE coOece10BaHue.

Onenka «He 3auTeHO» BBICTABIsETCA, €ClAM OOydYarolmUiics He OBbUT JOMYIIeH K
POMEKYTOYHOW aTTECTAIIMH WM HE MPOIIET UTOTOBOE cobeceToBaHMe.

Bonpocs! k codece10BaHNIO 10 TeMaM, BLIHOCMMbIM Ha CAMOCTOSITE/IbHOE 00y4YeHue
Paznen 2. Ananntnyeckas reomerpus. Tema Paznnunbie ypaBHeHHs IPSIMOH

1.TIpsimMast TMHMS HA MIIIOCKOCTH.

2.Paznuunble pOpMbI ypaBHEHHS MIPSIMOI HA TIOCKOCTH.

3.VYrox Mexy npssMbIMH. PaccTosiHUE OT TOYKH 0 TIPSIMOH.

4.11nockocth. OCHOBHBIE 33J]a4l Ha MIOCKOCTb.

5.YcnoBue napamienbHOCTH U MEPHEHAUKYISIPHOCTH BEKTOPOB.

6. YpaBHEHHUS TUIOCKOCTH U TIPSMOM B TPOCTPAHCTBE.

7.YT0I MEXTY TUTOCKOCTSIMH. YTOJI MEX/TY MPSIMOU U TFIOCKOCTBIO.
Paznen 6. UHTerpanbHoe wucumcieHune. Tema HWHTerpmpoBanme TPHUIOHOMETPHYECKHX

(yHKIUMIi: pasJMYHbIe CIy4al U METOAbl HHTETPUPOBAHUS
H=. n
1.Meron pemieHuss MHTErpajoB BHA I sin” xcos” xdx
IIOJIOXKUTEIBHOE.

€CJIM m H N HCYCTHOC H



in™ xcos" xdx
2.Merton pelieHUs WHTETPAjOB BHA J. S cos” xd

IMOJIOXKHUTCIIBHOC.

€CJIM m M n 4YCTHOC U

Jsinm xcos" xdx
3.Metox pelieHus: HHTErPaIoB BUAA €CJIM M U N YETHOE U XOTsI Obl OJIUH

U3 HUX OTpI/IHaTeHBHblﬁ.

in mx cos nx x,_[ in mxsin nx x,J' MX COS NXdx
4. Merton penieHus HHTErpajioB BUIA .f S cos nxax, | s S dx, | cosmx cosnxd .

Pa3zgen 8. /[uckpernasi MaTeMaTuka
1. MHOXecTBa U OTepaIuy HaJl HUMH.
2.buHapHbBIE OTHOIICHUSI HA MHOXECTBE.
3.HeopuentupoBanusie rpadsol.
4.Cnoco0s1 3aganus rpados.

Pa3zgen 9. OcHOBBI BEIYHCJINTEILHBIX METOI0OB
1. Annpokcumanus.
2.MeTo/1 HAaMMEHBIIMX KBAAPATOB. AJTOPUTM BBIYUCICHUS

IIpoueaypa oueHuBaHuUsI codece10BAHUS

CobecenoBanre MpoBOAUTCS B (hopMe WHAMBUAYAIBHOTO OIpOca MM ONpeAeTcHUs
YPOBHSI OCBOCHHOCTH OOYYarOUIUMHUCA TE€M, BHIHOCUMBIX Ha CaMOCTOsITeNIbHOE u3yueHue. Kak
MpaBuII0, coOeceI0BaHKEe MTPOXOIUT Ha KOHCYNIbTanuu. [IpenonaBarens 3apanee npeaynpekaacT
oOyuJarolerocsi 0 Cpokax NpoBeAeHUs coOece0BaHus, TPEOOBAHUSIX K MOATOTOBKE MaT€pHAaJIOB,
3HaKOMHUT C BOIIPOCAMHU K COOECE0BAHHUIO.

OTBeT Ha BOINPOC CUUTAETCS MPABWIBHBIM, €CJIU MO CBOEMY COJEPKAHHUIO MOTHOCTHIO
COOTBETCTBYET 3aJJaHHOMY BOIMPOCY, COJEPKUT BCE HEOOXOAMMBIE TeopeTHueckue (akTbl U
000CHOBaHHBIE BBIBOJIBI, @ €70 U3JI0KEHHE MAaTEMAaTHYECKU TPAMOTHBI.

Kpurtepuu oueHku codeceoBaHus

OTBET OLIEHUBACTCS KOMJIUYHOY, €CITN 00yUaOIIUCS:

1) mMOMHOCTBIO pacKpbUI COJEp)KaHHE BOMPOCOB B 00BEME, MPEIyCMOTPEHHOM
IIPOrpamMMoi;

2) UBIOXKWI MarTepuall TPAMOTHBIM SI3BIKOM, TOYHO WCIOJB3Ys MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY, B OTIPEAEeIEHHON TOTHYECKON MOCIe0BaTEIHbHOCTH;

3) oTBevas1 CaMOCTOSITENHHO, 0€3 HaBOISAIIUX BOTIPOCOB MIPETO/IaBaATEIIs.

Bo3moxHBl 1-2 HETOYHOCTH TMpPHU OCBEIICHUHM BTOPOCTENEHHBIX BOIPOCOB WM B
BBIKJIAJIKaX, KOTOpPbIE 00yUYaOIIMUIACs JIETKO UCITPABUII MOCTIE 3aMEUaHus.

OTBeT OIIEHUBAETCS «XOPOuLo», €CIU YIOBIETBOPSET B OCHOBHOM TpEOOBaHUSAM Ha
OLIEHKY «OTJIMYHO», HO TIPY ATOM HUMEET OJMH U3 HEJIOYETOB!

1) B W3JOXKEHUH JOMYHICHbl HEOONbIIME MpoOenbl 3HAHUW, HE HUCKa3HBIINE
MaTeMaTHYECKOE COJIepKaHNE OTBETA,

2) pomymieHsl 1-2 HemoueTa TMPH OCBEIICHHMH OCHOBHOTO COJEp)KaHUS OTBETA,
UCTIpaBJICHHBIE TIOCIIE 3aMeUaHMs;

OTBeT OLIEHUBACTCS «VO0081eMEOPUNENbHOY, ECITH:

1) HEMOTHO PaCKPBITO COJEpPKaHUEe MaTepuaia (Coaep)aHue U3JI0KEHO (PparMeHTapHO,
HE Bcerja TMOCIeIoBaTeNbHO), HO  TOKa3aHO oOmee TMOHMMaHue BOMpoca U
MIPOJICMOHCTPHPOBAHBI YMEHHSI, JOCTATOYHBIC JUIS JATBHEHUIIIETO YCBOCHUS POTPaAMMBIL;

2) uMeNUCh 3aTPYAHCHHsS] WM JOMYIICHbl OIIMOKU B ONpEJCICHUH TMOHSITHIA,
UCTIOIP30BaHUM  MAaTEMaTHYeCKOW TEPMHHOJIOTHH, HCIPABICHHBIE TMOCIE HECKOJIBKHX
HABOJSIIUX BOIIPOCOB;

OTBeT OLIEHUBAETCS OTMETKOMN «HEY00871emeopumenbHo», eClu:

1) He packpeITO cofiepKaHue Y4eOHOTO MaTepHraa;
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2) oOHapyXeHO HE3HAHUE WM HETMOHUMaHHe O0ydarouumcs Ooiblell uiau Hamboee
Ba)XHOH yacTh y4eOHOro MaTepuaa;
3) JomyiieHbl OMMOKK B OMNPEICIICHUU TOHSTHS, IMPH HCIOIH30BAHUM MaTeMaTUYCCKOM
TEPMUHOJIOTHH, KOTOPBIE HE HCIPABICHBI II0CIE€ HECKOJIBKHX HABOMSIIMX BOIPOCOB
npernoaBaTess.

KommnuiekT 3aganmii st pacueTHo-rpaguyeckux pador (PI'P)

Tema 1. IlpusioskeHue NPOU3BOAHOM K MCCJIEIOBAHUIO CBOMCTB PYHKIMH OJHOM
nepeMeHHOM 1 mocTpoeHuIo rpaguxos (1 cemectp)

3ananue. [IpoBecTH mONHOE HCCIEIOBAHME YKa3aHHBIX (YHKUUH U IOCTPOUTH HX
rpaduKy 1O IUIaHy:

1. HaiiTu obGnacTh onpeencHus GyHKIIUH.

1. UccnenoBaTh QPyHKIMIO HA YETHOCTD (HEYETHOCTH).

2. UccnenoBath QyHKIUIO HA IEPUOJAUYHOCTb.

3. YKa3arh NpOMeKyTKH MOHOTOHHOCTH (DYHKIIMU U HAUTH €€ TOUYKH S3KCTPEMYMOB.

4. Hatitm TOukm mepernba rpaduka (yHKIuH. YKa3aTh MPOMEKYTKH BBITYKIOCTH,
BOTHYTOCTH.

5. Haiitu ypaBHEHHMSI BEpTUKAJIbHBIX U HAKJIOHHBIX aCHMIITOT, MUCIOJIb3Ysl YCIOBUS IS
CYILIECTBOBAHMS 3TUX ACUMIITOT.

6. JlomomHUTENBHBIE TOUKU AJIs1 60JIee TOYHOTO MOCTPOCHHS rpaduKa.

7.Iloctpouts rpaduk GyHKIUU.

y X2 —2X+2 y= X+1 (51) y X
e ———————— = 2 =e +X = —
B1. x-1 B2. (x-1) B3.Y Ba. (9-%)
y - XX oh y-— X y="% Bg. y=x-h{+x’)
B 5. X B6.  4x*-1 B7.  x
X’ = %2 X x?—x-1
S S y=Xx"-2Inx s _
Bg'y X2 —x+1 B 10. B1l. Y=X€~7 B12,y X% - 2X
(x-2f _ _p X y=In({x*+1 _xX+6
y = XIn x (v _ 13 X2 —3x+2 2x-1
B8 B 19, V=(x-1 y=2—2rE =
B 20. x+1 Ba1.  (x-1)
X y:(xs+4) y=1§/7(x—5) - N
B2 X1 B23.° X B24.° 3 Bas -1
2 4 —
y:ex+1 y:X2+X_12 :(5x +3) :if j?
B 25. e’ B 26. B 27 X B 28
y = oX y:(5x2+3) C(x-2) y:x2+2
B29. = 4-x’ B 30. X B30 x4l B32. " x'-1

Bonpocs! k 3amure PI'P o Teme 1
O6mnacts onpenenenus pynkuun D(f) u o6nacts 3Hauenuit pynkun E(f).
CBoiicTBa (QYHKIIMH: YETHOCTh-HEUETHOCTH, TEPHOAMYHOCTh; MPOMEXKYTKH MOHOTOHHOCTH
(Bo3pactanus U yObIBaHUS) QYHKIMH; HYIH (YHKITUH.
OKcTpeMyMbl (QYHKIUH.
Touxu neperunda rpaduka GyHKIUH.



NGO

[TpoMeXyTKH BBITYKJIOCTH (BOTHYTOCTH) Irpaduka GyHKIUH.
[TonsiTe acuMNTOTH rpaduka PyHKITUH.

YcnoBUS CyIIECTBOBAHUS BEPTUKAIBHBIX U HAKJIOHHBIX aCHMIITOT.
Cxema uccnenoBanust (GyHKIIMH OJTHOM TIEPEMEHHOM.

Tema 2. O0bikHOBeHHbIe U depeHIInATbHBIC YPAaBHEeHHs (2 ceMecTp)

Bapuanr 1
1. Pewmts JIY1 ¢ pasaeisiommmucs fepeMentbivu (X +4)dy—(y-2)dx=0 5 HOCTPOMTE
MHTETPAJIbHYIO KPUBYIO, IPOXOJIAITYyt0 yepe3 Touky M(0; -1).
2. Haiitu o6miee pemenue /(Y1 ¢ pa3aensrommmucs nepeMeHHbIMH:

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

3. Pemuts oaHopoaubie J[VYi:

xy' :3y(ln y—In X), y(1) =0; x+y)y'+x—y=0.
4. Pewmts JIHIY1 y' '+ ycosx =sin 2x, y(0)=0.

5. Pemuth ypaBHeHue bepHysuimn y+y= X\/§ .

6. Pemute Y1, monyckaroiye mOHMKEHUE MOPSIKA:
¥(0)=1
' : 2
y'(0)=3; (1—x )y"—xyz 0.

y"=4C0S2X, HaYaIbHbIC YCJIOBHS :{

7. Pemuts JIJIY 2 :
Y=y =2y=0; '+9y=0; y'+4y'+4y=0; )" —6y'+10y=>5L-¢"

Bapuanr 2
1. Pewmnts Y1 ¢ paznenstonmuMucs nepeMeHHbIMU (y—1)dy +(x+2)dx =0 1 TIOCTPOUTH
UHTErPATIbHYIO KPUBYIO, TPOXOJIAILYI0 uepe3 Touky M(0; -1).
2. Haiitu o6miee pemenue /Y1 ¢ pa3aensrommmMucs nepeMeHHbIMH:
(sin(2x +y)—sin(2x —y))dx = d_y y—y =y?+xy'.
siny
3. Pemuth omHopomHbie (V1 (x=y)y'-y=0; y(1)=1x+2y=xy"

4. Pemmrs JIHJTY : Xy +(x+Dy=3"" mu y-1)=e

' 2 X

5. Pemuts ypaBHeHue bepHyinun y+ Zy =yec,
6. Pemnte /Y1, onyckaroiye NOHMKEHUE MOPSIKA:
y" = X +Sin X, HaYaJIbHBIE YCJIOBUS {y(O) =3,

y'(0)=0; yxInx =y’
7. Pemute JIAY> :
y"—5y'"+6y=0; y"+3y'=0; y"+2y +5y=0,
y"—=5y"+—-6y =3cos x+19sin x
Bapuanr 3
1. Pemmts Y1 ¢ pasnensiommmucs mepemenabiv 30 +1)dx —(1+x)dy =0y poctpouts
UHTETPATIbHYIO KPUBYIO, TPOXOIAILYI0 Yepe3 Touky M(0; -1).
2. Haiitu o61ee pemenue Y1 ¢ pa3aeisromiuMUcs epeMeHHBIMU:
(X2 +X)de +(y2 +1)dy =0; yx’+l=y-yx

3. Pemuts onxHOpoaHble JV1: xy'=y+xe, ¥(0) =1 (yz -3x? )}" =—2xy |
4. Petmts JIH/Y1 y+2xy=xe” mpu y(0)=1



Y _ X
2
5. Pemuth ypaBHeHue bepHysuim Xy

6. Peute /Y1, monyckaroiue NOHUKEHUE MOPSIKA:

6 y(@®) =0,
y" =—, HauambHbIe yciosma (< V' (1) =5, 4,7 — _ ﬁ
X " .
y'=x y

7. Pemmnts JIY? :
5
Yy —By=0; ' +9y'=0; ' —4y+20y=0;) +8)'+25y=18-¢"

Bapmuanr 4

1. Pemmts Vi ¢ paspenstommmucs nepemennpivu Y —2(x+1)dx =0y IIOCTPOUTH
UHTETPAJIbHYIO KPUBYIO, TPOXOJIAIYyI0 yepe3 Touky M(0; -1).

2. Haiitu obmee pemenne Y1 ¢ pa3aensiommMucs NepeMeHHbIMH:

(x +4)y —xydx =0; (1+e¥ x =e¥y;

3. Pemuts onHopoanbie JVYi: 2ny’+X2 = yz, Y(l) =1, Xzy' = 2xy—y2,
21
4. Petmrs JIHJTY1 X Y -2xy=3 mpu y(I)=-1

' )
5. Pemnte ypaBHeHue bepHyiiun YX+y=-Xy
6. Petute /Y1, nonyckaroiye NOHMKEHUE OPAIKA:

y(0) =1,
=Sin X, HauanpHble yeroBusa < y'(0) =0,

y(©0=0; yx=}y"

"

y

7. Pemuts JIJIY 2 :
4y"-8y'+3y=0; y"-3y'=0; y"-2y'+10y=0,
V' +4y" = e (24 cos 2x + 2sin 2x)

Bapuanr S

1. Pemuts Y1 ¢ paznensiromuMucs nepeMeHHbIMU xy'=y=0 y IIOCTPOUTH UHTETPAJIBHYIO
KpPHUBYIO, IPOXOAAIIYI0 uepe3 Touky M(1; 4).

2. Haiitu o6miee pemenue [[Y1 ¢ pa3aenstomuMucs nepeMeHHbIMU:

cos® y-y'—cos(2x+y)=cos(2x—y): Y +2y—y*=0

3. Pemnts ogHopommbie JYi: (x+»)dx—xdy=0. xp'+x+y=0.

4. Pernrs JIHJIY1 9 —2y=—x" mpu y(1)=0.

5. Pemuth ypaBHeHue bepHysuim Xy' - 2x’ \/§ = 4y'

6. Pemute Y1, monyckaromye MOHMKEHUE TOPSIKA:
y(0) =1,

=c0s’ X, HauabHble yenous 4 y'(0) = -%,

v=0 207" =) +L

m

y

7. Pemuts JIJIY2:
9y" -6y +y=0; y"+12y'+37y=0; y" - 2y'=0;
y"—2y'—8y =12sin 2x—36 c0s 2X

Bapuanr 6

1. Pernts J1Y1 ¢ pasgensomumucs mepemernsiva YY YX=0 y  pocrponts nuterpanshyro
KPHUBYIO, POXOJIAIIYIO uepe3 Touky M(3; 4).



2. Haiitu o61ee pemenue Y1 ¢ pa3aeisomuMUcs epeMeHHBIMU:

gt _ W
X

y—xy' =1+x2y.

b r_
3. Peute omHopommbie Vi W :y_xeﬂ; Ay _y+J;y'
4. Pemnts JIHJIY1: Y —2w=2x" ppu y(0)=0.
xy' -y ="
5. Pemuth ypaBHeHue bepHysim y

6. Petute [[Y1 , nomyckaromye NOHUKEHUE MOPSJIKa:
y(0)=-¢", ,

, . Y S .
YO =1  200"'=0)"-4

y"=C0SX+e ", HavalbHbIC YCIIOBUS : {

7. Pemuts JIAY? :
6
6y"+7y' —3y=0; y"+16y =0; 4y" —4y'+y =0; }' =12y'+30y =14¢™

Bapuanr 7

1. Pemuts [IY1 ¢ pa3nensiomuMucs nepeMeHHbIMU xy'+y=0 y HOCTPOUTh UHTErPAIbHYIO
KpPHUBYIO, IPOXOJAILYI0 uepe3 Touky M(2; 2).

2. Haiitu o61uee pemenue Y1 ¢ pa3aensomuMuUcs epeMeHHbIMU:

Y+y+y=0:  y*Inxdx—(y—1)xdy=0,

xy':ylnz 2
3. Pemute omHOpoaubie Vi : X xy'=y(x+y).

' _ _y? =i
4. Petnts JIHAY W TV="%¢ " ppy =5

5. Pemnte ypaBHeHue bepHyiiun (X +1)yr ty= (X +1>Y2 .
6. Petnte /Y1, tonyckaroiue NOHMKEHUE TOPSJIKA:
. ¥(0) =8,
y" =e? +1, HauamsHele ycroBus < y'(0) =5,
y(0=2x"y"+x*y' =1,
7. Pemute JIAY2:
y'+8y' +25y=0; y"+9y' =0; 9y"+3y' -2y =0; y"—3)'+2y =(34—12x)e "

Bapuanr 8

1. Pemute [IY1 ¢ pa3aensiomuMucs nepeMeHHeiMu Y =Y u MIOCTPOUTh UHTETPAIbHYIO
KPHUBYIO, MPOXOAAIIYyI0 uepe3 Touky M(0; 1).
2. Haiitu o6mee pewenue /[V1 ¢ pa3aenstommMucs nepeMeHHbIMA

Xy +y =y cos ydx=2v1+ x2dy +cos yy1+ X* dy
/ 2 2 2 / 2
3. Pemnth omHopommsie JYi: XY VX 7Y Y (X —2xy)y =Xy-y
! o3 2
4. Pemnts JIH/ Y1 (X +1)y TYy=X +X npu y(0)=0.

' 5.3 x _
5. Pemnuts ypaBHenue bepnyinnu Xy +2y+x’y’e’ =0.
6. Peuts /1V1, nonyckaromuye NOHMKEHUE TOPSAKA:



CoNoA~WNE

NCARSY/S

y" =sin® X, HayanbHBIE YCIIOBHS :
Y@ =0  xy" =y +x%

7. Pemnts JIHIY :

y'—y=0;4y"+8y' -5y =0; y"—6y'+10y =0;

y'+2y"'—24y =6c0s3x—33sin 3x

Bonpocsl k 3ammte PI'P o teme 2
Ornpenenenne 0OIKHOBEHHOTO Au((epeHITaTIbHOTO YPAaBHEHHUS.
JY1. IlonsTre o0IIero 1 4acTHOTO PELICHUH.
Cwmpica 3amaun Konrn.
I'eomeTpuueckuit cmbica pemeHus VY.
Y1 ¢ pa3nenéHHbIMU U pa3ICaSIOIUMMUCT IEPEMEHHBIMU. AJITOPUTM UX PEUICHHUS.
Onnopaueie JIY1. Meton penienust ypaBHEHUMN.
JIuneitHbple OTHOPOAHBIE U HEOAHOPOAHBIE [V 1.
Mertobl peneHus JUHENHBIX HEOTHOPOAHBIX VY 1.
Ypasuenue bepHysiu: 001Ut BUA U METOJ] €r0 PEIICHHUS.

. Tpu Buga 1Y, A0OIMyCKarOnMX MOHMUKEHUE NIOPAIKA U KX METO/IbI PEILICHHUS.
. Onpenenenue nuHeHOro MU hepeHaIbHOr0 ypaBHEHUs 2-T0 NOopsIKa

. Teopema o cTpykrype obiero pemenus JIY 2.

. [lonsTne xapakrepuctuyeckoro ypasuenus JI/[V 2.

. Buzpl o01ero pemeHust xapakrepuctauaeckoro ypasHenus JI/Yo.

. JIuneitnbie HeogHOpOAHBIE /Y2 ¢ TOCTOSHHBIMU KO3 GULIIEHTaMU

IIpumMeuyanue: Bce OTBETHI HA BOMIPOCHI MOACHATH ITpuMmepamu u3 PI'P.

Tema 3. IlepBuuHasi 00padoTKa pe3yJibTATOB HAOJIIOACHUSI METOA0OM MAaTEeMATHYECKOH
CTATUCTUKH (3 cemecTp)

3ananue:

1. CrpynnupoBaTh JJaHHBIE B BapUALIMOHHBINA PsJl U MPEACTABUTh B BUJIE SMIIUPUUECKON
(GyHKLIUU pacnpeeeHus.

2.  UM3o0pa3uth rpaduyecky BapUaLMOHHBIA psila U HSMIUPUYECKYIO (PYHKIUIO
pacnpeneseHusl.

3. BbIUMCIUTD OCHOBHBIE YHCIOBBIE XaPaKTEPUCTUKHU BHIOOPOYHON COBOKYITHOCTH.

4. Onpenenutb T'paHHIbl UCTUHHBIX 3HAYEHUW YHCIOBBIX XAPAKTEPUCTUK, U3ydaeMOM
CIIy4ailHOM BEJTMYMHBI C 3aJJaHHON HAJIEKHOCTBIO.

5. OopMuTh conepaTeabHyl0 UHTEPIIPETALUsS Pe3yIbTaTOB EPBUYHON 00pabOTKH IO
YCIIOBUIO 3aJ1a4H.
IIpumeps! Bapuantos PI'P

Bapuant Ne 1
Jlan 1OpeMOHTHBIN pecypc KopoOku nepenay Tpaktopa [1T-34 B MmoTouacax.

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 ABnseTCA NPEIMETOM U METOI0M MAaTEMAaTUYECKON CTaTUCTUKU?

2. Kakue ocHOBHBIE 3a7jaul pelIaeT MaTeMaTU4YecKasi CTaTUCTUKA?

3. B KkakoM COOTHOLIEHMM HaXOAWUTCS MaTeMaThyecKas CTaTHCTUKAa C Teopuei
BEPOATHOCTEN?

4. Kakass cOBOKyNHOCTh Ha3bIBaeTcs TeHepaibHOH (BbIOOpo4HOI)? B uem cythb
BBIOOPOYHOTO MeToAa? B yem 3akiir04aroTcsi OCHOBHBIE TPEOOBaHUS K BHIOOpPKE?

S. Kakas BbiOOpKa Ha3bIBaeTCs penpe3eHTaTuBHOM? Kakue criocoObl hopMupoBaHust
BbIOOPKU BBl 3HaeTe?

6. Korga BbeIOOpka HasbiBaeTcs MMOBTOpHOU (OecmoBTopHOi)? Kakas BbeiOOpKa
CUMTAETCS MAJIOW, CPEIHEH, OOJIBIIION?

7. Kakue BapuanuoHHble psabl Bbl 3HaeTe? MOXHO JM OT JUCKPETHOrO psaa
NEepEeUTH K HHTEPBAIILHOMY M Ha000poT? OT uero 3aBUCUT YHUCIIO HHTEPBAJIOB IPYIITUPOBKU?

8. Kak oT mpocroii ctaTMCTHYECKOM TaOJIUIbl JaHHBIX NEPEUTH K BapUALMOHHOMY
psiny?

9. Kak rpadudeckn n300pa3uTh AUCKPETHBIA (HENIPEPHIBHBIN) BapUAITMOHHBINA P’

10. Uro ompenenser smnupuyeckas (yHKuus pacnpeaeneHusi? KakoBbl cBoiicTBa
IMIUPHYUECKON PYHKIIMU pactpeneneHus?

11. Kak HalTH BEpOATHOCTH IONAJAaHUS CIy4YalHOM BEIMYMHBI Ha 3a/JaHHBIA
Y4acTOK, €CJIM U3BECTHA SMIUpUYecKas QYHKIMS pacipeesieHus?

12. Kakne XxapakTepuCTUKM UEHTPAJIbHOW TEHACHLIMM CIy4YalHOM BEJIIMYWHBI BbI
3Haere?

13. Kaxum cBoiictBoM 00s1aiaeT BeiOOpouHoe cpennee? Kakue BUIBI CpEeTHUX KpOMeE
Xs HCIIONB3YIOTCS B pacyeTax?

14. B xakom cooTHoeHn# apudmMernyeckasi CpeHssl HaXOUTCS C IPYTUMH BUAAMU
cpeaHuX (Ma)KOPaHTHOCTb CTETIEHHBIX CPEIHUX)?

15. Kak  BbluMcIuTh  aucnepcuro  (CpegHee  KBaJpaTUYECKOE  OTKJIOHEHHE)

BBIOOPOYHON COBOKYNMHOCTH? B KakoM COOTHOIIEHMHM HaxoAMTCs oO0mas Jucrepcus ¢
IpYNIOBOM U MEXIpynnoBoi aucnepcusimu? Kakumu cBoiictBamu 001aaeT Aucnepcus?

16. Yro xapakTepuzyeT Ko3QpPHUIUEHT aACUMMETPHH U KaK OH BBIYUCISAETCA?

17. Kakne Meronpl  BBIYMCIEHUS  YHUCIOBBIX  XapaKTEPUCTUK  BBHIOOPOYHOMN
COBOKYITHOCTH BbI 3HaeTe?

18. Kak ynpoctuts pacder 4yucioBBIX XapakTepucTuk? Kakoe 4yncio npuHUMaercs B
KaueCTBO JIOKHOTO HYJIS?

19. [To xakuM popmyrnaM OT YUCIOBBIX XapaKTEPUCTUK, BBIYMCIEHHBIX B YCIOBHBIX

BapUaHTaxX IPOU3BOJAUTCS TEpPexXo] K YHCIOBBIM XapaKTEPUCTHKAM B MEpBOHAYAIBHBIX
BapHaHTax?



20. Kakas onenka Ha3wpiBaeTcs ToueuHOW? KakoBbel TpeOOBaHUS K TOYEUHOU OIICHKE
HEU3BECTHOTO TapaMeTpa pacnpenencaus? Kakas TouedHas OI[eHKa HA3bIBACTCS COCTOSITCILHOM
(HecmerieHHOH, 3(h(heKTUBHOIA)?

21. Uto SsBISIETCS TOUYCYHOM OIICHKOM TEHEepadbHOM CcpenHed (reHepalbHOU
JUCIIEPCUH, TEHEPATILHOTO CPEIHEKBAAPATHUECKOIO OTKIIOHEHUS)?
22. Kakas onenka Ha3biBaeTcsi HHTEepBaibHOM?  Kakoil WHTEepBas Ha3bIBaeTCSA

HajeKHOCTHBIM? Kakasi BepOATHOCTb HA3bIBACTCS JOBEPUTENILHOM, HaAECKHOCTHOU? J[laiiTe
MOSICHEHUS Ha TpaduKke HOPMAIBHOTO 3aKOHA PACTIPE/ICIICHHUS.

23. [To xakuM QopmysaM HaXOIUTCS HAASKHOCTHBIA MHTEPBAJ Ul TE€HEpaJbHON
CpPEIHEH U reHePAIbHOTO CPEAHEKBAAPATHUECKOTO OTKIIOHEHUS?

IIpoueaypa oueHuBaHus pacyeTHO-TpaguyecKoil padoThl

PacuetHo-rpaduueckas pabora - BHUJ NHUCHMEHHOW pabOThI, HANpPABICHHBIA Ha
TBOPUYECKOE OCBOCHHE KOMIIETEHLUH, MPOMUCAHHBIX B paldouell mporpamMme AUCLUILIHHBL.
OO0yugaronemycst He0OX0IMMO TpopadoTaTh Marepuan mo reme PI'P, ucnons3ys 3anucu neKnui,
MPaKTUYECKUX 3aHATUM M UCTOYHMKM JuTeparypbl. lIpenonaBarens Ha3HayaeT BapHAHTHI
3amanmii. OOyyarommiicsi pemraeT 3aJaHusl CBOETO BapHaHTAa B JIOMAIIHUX YCIOBHUSX,
pacmpefieiuB palMOHAIbHO cBoe BpeMms. ['oroBas paboTa mpenocTaBisieTcs Ha MPOBEPKY
npenonaasarento. Ecnu oHa BBINIONHEHA BEPHO, TO MpEnojaBaTelb Ha3HAyaeT BpeMs i €e
3auThl B popme cobecenoBanusa. Ecnu B paboTre UMEIOTCS 3aMe4aHusi, TO OHa BO3BPAILAETCs
oOyJaroremMycst Ha J0pabOTKYy, BIIOCIICICTBUY pabOTa 3alUIIIACTCS.

[Tpu onenuBanuu PI'P oOpaiaercs BHUMaHue Ha CIEIYIOIINE MOMEHTHI:

1. coJiepKaHue padboThI;

2. HIOCTAHOBKA LS U 33/1a4;

3. HOPSIOK ITPOBEICHHS aHAIN3A 110 TEME UCCIIET0BAHMS,
4. HOJIHOTA U IPABHJIBHOCTD BBIBOJIOB Pa0OTBHI;

5.1mops10K 0(OpMIIEHHS HCIIOTIB30BAHHBIX HCTOYHUKOB WH(OpMAIUN

Kpurepun oueHkn

Onenka «3aumenoy BbICTABIIAETCS, €CIIU:

1. paboTa BBINOIHEHA 10 IIAHY;

2. B Ka)XJIOM ITyHKTE IPUBEACHO MPABHILHOE Pa3BEPHYTOE PEUICHHE;

3. 06beM u opopmiieHHE pabOThI OTBEUAOT TPEOOBAHUAM;

4. paboTa BBHITIOJHEHA aKKYPaTHO, B 3aIaHHOH JIOTUKE, 0€3 BEIYUCIUTEIBHBIX OINOO0K;

5. uepTex BBINOJIHEH KPYIHO U B COOTBETCTBUHU C TPEOOBAHUSAMH K UEPTEKAM;

6. 00yJaroIIUIiCsl MOXKET OTBETHTD Ha MPEJI0KEHHBIE BOIIPOCHI TIO JaHHOM padoTe.

Onenka «He 3aumeno» BBICTABISAETCS, €CIM HE BBIOJHEHbI TPEOOBAaHUS K OLEHKE
«3aumenom.

KommnuiekT 3aganuii 1Jisi KOHTPOJIbHBIX padoT (o4Has ¢opma)

Ounasn gopma o0yueHus

Tema [lefictBust Hax MaTpuuamMu. PelnieHue cucrem JJUHEHHBIX YPABHEHUH METOAOM
Kpamepa u I'aycca

Bapmuanr 1
27 2 1
11-10
32 2 4
5

1.J1ns manHOrO ompeneauTens A= 14 0 -3 naiiTu MMHOPBI U aNreOpandecKue
JIOTIOJTHEHHS DJIEMEHTOB a15, A33.
2.]J1anbl nBe maTpunibl A u B. Haiitu: a) AB; 6) BA (eciu 5T0 BO3MOXHO).

A=(Q2-1-38-7-6-342), B=(2—-1-23-54121)



3.Pemuts CJIV: a) metonom Kpamepa; 6) MaTpudHbIM MeTO10M; B) MeTos1oM ["aycca.
8x, +3x, —6x, =—4
X+ Xy, =Xy =2
4%, + X, =3%X; =5

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

1.Jlns nannoro onpeaenurens A=4 0 6 gaiiT MUHODBI K anrebpanyecKue
JOTIOTHEHUS SJIEMEHTOB a3y, d14.
2.Jlanwl nBe Matpuiisl A u B. Haiitu: a) AB; 6) BA (eciu 3To BO3MOXXHO).
A=(0-1327 -1-322), B=(64-123-1)
3.Pemuts CJIV: a) metonom Kpamepa; 6) MaTpuaabiM MeTo10M; B) MeTos1oM ["aycca.
2%, =X, + 2%, =3
X, + X, +2%, =4
4%, + X, +4X, =-3

Tema: JleiicTBUS ¢ KOMIUIEKCHbIMM 4ucJaMu. HM300pakeHne KOMILIEKCHBIX 4YHCeJ Ha
I10ckocTH. Pasnmunbie ¢opmbl 3anMcH  KOMILUIEKCHOro 4mciaa. dopmyaa Jitaepa.
Pemienne KBaJipaTHBIX YPABHEHUI ¢ KOMILJIEKCHBIMU KOPHAMMU.

BapuanTt 1

1.11306pa3uTh Ha KOMIUIEKCHOMN IUIOCKOCTH uncial =9~ 2 2, ==35+25I.

2. Jano: &4 =5-2; 2,=-1+1 Byrypcnurs B anreGpandeckoii gopme: 4~ 3% Zp 4
=36 , ;154
3.Beruucmare I+

4.3anmcars KommeKcroe uncio 2=3+V3i g TPUTOHOMETPUYECKON M MOKA3aTENbHOM
dbopmax.
5. Jlano: 4=2+2 2, =-1+1. Byypcnure B TpHrOHOMETpHUECKONH M MOKa3aTebHOM

dopax: (122)'5 Y22

6.Peumnte ypasHenne 2x°+32=0

Bapuanr 2
. 7, =-Ti;, 2,==-5i
1.M300pa3uTh Ha KOMILJIEKCHOM MJIOCKOCTH Yncia
ZZ
) ) ,+1,; —=.
z,=4-i; 7,=1+3i , PP g

2.]1ano: “1 12 * Beruncnuth B anredpandeckoit popme: 1

i219 i53
3.Berancnuth -
4.3ammcath KoMIuiekcHoe urcno Z=1—1 B TpuroHomerpudeckoil W MOKa3aTEIBHOI

dopmax.
5.Jlano: 4 =1-1; 2,=~2+\2i. Byrauerme B TPUTOHOMETPUYECKONH U  TOKa3aTebHOMI

3 .3
dopmax: 4 "Z Va L

6.Peunte ypasHerne X +64=0

Tema: PackpbITHE NPOCTEHIINX HEONPEAETCHHOCTEH
Bapmuanr 1
Haiitu npenen dyakiuu:



tg6x . 3\/14—x—\/§

" sinsin3x’ ' ' x—7 ’
2x — 1\ e™ —1
S ;5 —m 6
(Zx + 3) ’ nx
Bapmuanr 2
Haiitu npenen Gynkiuu:
. 5x Va—x—/x 1—c0Scos 5x
1. lim— 22— 3 ——F;
x—0 sinsin 7x 4—x2 1—coscos 3x
3x%-2 x2-2x-3 x+5\07%
g (e
x8+3x+4’ x2-9 ' 2x-1

Tema: Haxo:xneHne mMpou3BOAHBIX 32IaHHBIX PA3JIMYHBIMHU CIIOCO0AMU

Bapuanr 1
arccos’ x
4 1 e
. . y=2x°" —— +=+3Jx y=
1.Haiitu npousBoaHble QyHKUUI: a) x* X ; 0) JYx+5; B)
_log(3x-7)
S

o o 2 Al
2. HaiiTy IpoM3BOIHBIE HEABHBIX (QYHKIMIA: a) 2YIny=X;  §) Y COSX=2a"sin3x

_ yIx
3. IlpumenuTs Jorapudmuyeckoe quddepennuposanue k Gynkuusam: a) Y = X ; 6)
y = (tg3x)arcsinx

_ 4
4. CocTaBUTh ypaBHEHHUE KacaTeIbHOM, MPOBEACHHON K rpaduky G yHKIIUU y=C0S Xy

5%
Touke A\ 316

Bapuanr 2

[2x+1
19 ~ = y =
1. Haiitu npousBoaHbIe QyHKIMIL: @) ¥ = Yax“ +2x-5, 0) 2x=1; B)

y =sin®2x-cos8x°®

2. Haiiti nmpon3BoHbIe HesiBHBIX (GyHKImiL: a) Y. +xINy=5, @) y-igx=sin4x-3y
__ COosX
3. [Ipumenuts norapudpmuyeckoe nuddepeHupoBanue K QyHKIUAM: a) y=X ; 0)

y— ( ,—Xs )nx
4. CocTaBuTh ypaBHEHHE HOPMAJH, IPOBEIEHHON K KacaTeNbHOMY IpapuKy (yHKIHN
y =2x" +4x—5g5 rouge A (-1; -7).

Tema OcHoBHbIe MeTOAbl HMHTEIPHPOBAHUSI: HENMOCPEeICTBEHHOE, IOJCTAHOBKOW U
HHTEIPUPOBaHME MO YaCTAM.
Bapmuanr 1

. . 4x° —3-sin X +6 x)ﬂx. 2 : Ixz-lnx- X.

1.HaiiTi HeomnpeeneHHbI UHTETrpall: I ( Vx ; fx +5)3dx, d ;
J'cos3 X-sin x dx

2. BBIYMCIUTE ONPEIENEHHbII MHTErpa 72

.
3.Haiitu cpennee 3HaueHHE QyHKIIHA y=COSX yq OTpE3KE L ’ 2}

4.01‘Ipe£[CJ'II/ITB CXOOUMOCTh (paCXOI[I/IMOCTB) HECOOCTBEHHOI'O HHTETpaia
f+oo dx

0 2x2-2x+1"
o o _ w2 — _
5.Haiiti rmiomas GUrypsl, orpaHHueHHoi muamamu Y = X° g Y =3—X.
Bapmuanr 2



Ix~ex—x5
X

y y dx I(3x+4)” dx sz -arccos x dx
1.Haiitu HeonpeaeIeHHbIA HHTETPAIL: : :

o 3 x?sinsin 2x
2.BBIYHMCINTD ONPEIeTICHHBIA HHTETpall f_3 Qe dx.
1 dx
3.0npeeuTh CXOAMMOCTh (PacXOAMMOCTh) HECOOCTBEHHOTO MHTErpajia [i 2007 —9nr1
- —9x
4

4. BBIYMCITUTS JIONIAAb (GUIyphl, OrpaHUMYEeHHOM muHuaMH Y2 = 9x; y = 3x

Tema: Indpepenuuaibibie ypaBHEeHUs
Bapuanrt 1

1. Pewnts JIY1 ¢ pasgenstommmucs nepemernsivu (X+4)dy—(y—2)dx=0 y pocrponts
UHTETPaIbHYIO KPUBYIO, IPOXOSIIYI0 Yepe3 Touky M(0; -1).

2.  Haiitm  oOmee pemenne JY1 ¢ pa3mensiomuMHCI — TEPEMEHHBIMH:
e*sin ydx + tgydy =0; y'v1—x2 —cos?y =0.

3. Pemmts omsopombie V1w =3Iy —inx), y(1) =0  (x+y)y'+x-y=0.

4. Pewmts JIHJTY; Y +yC0sx=sin2x, y(0)=0.

5. Pemute /1Y1, nomnyckaromye NOHUKEHNE MMOPsIKa:
»(0)=1,
Y'(0)=3 (1—x2 )y" —xy=0.
6. Pemrs JIJ{Vo: Y =V =2y =0, y"+9y=0; y"+4y'+4y =0, )'—6)'+10y=5L-¢"

y"=4C0S2X, HaYaIbHBIC YCIIOBHUSI :{

Bapuant 2

1. Pemute Y1 ¢ pazaenstomiuMucs nepeMeHHbIMU (y - 1)dy + (X + 2)dx =0

UHTErPATIbHYIO KPUBYIO, IPOXOIAIILYI0 Yepe3 Touky M(0; -1).
2. Haiitu o6miee pemenue JIY1 ¢ pa3aensiomyMucs IEPEMEHHBIMU

(sin(2x +y)—sin(2x - y))dx=_d—y; y—y' =y +xy.
siny
3. Pemuth ogHOpOoaHbIe [V 1! (X - Y)Y' -y=0; y()=1x+2y=xy"

4. Pemmrs THY1: 0/ +(x+D)y=3x"¢" mu y(-D=e
5. Pemuts /[V1, nonyckaronye MOHMKEHUE OPSAKA:
y(0) =-3,
y(0)=0; y'xInx =)'
6. PelmuTh JTY 2: y'=5y"+6y=0; y+3y'=0; y"+2y"+5y=0,
y"=5y"+—6y =3c0s x+19sin x
Tema: BeposiTHOCTH COOBITHS
Bapmnanr 1
1.CKkosbKO pa3IuYHBIX KOMIUIEKCHBIX 00€0B MOXHO COCTaBUTh, €CJIM B MEHIO MMEETCS
3 nepBbIX U 4 BTOpPBIX Omroaa?
2.JIBoe CTYyIEeHTOB CHArOT dKk3aMeHbl. CKOJBKHMH CIIOCO0AMU MOTYT OBITh ITOCTABJICHBI
UM OTMETKH, €CIIU U3BECTHO, YTO HUKTO M3 HUX HE MOJIYYHJI HEYIOBJIETBOPUTEIHHOU OLIEHKH?
3.Ha 5 coTpyaHUKOB BBIACISAIOT 3 MYTeBKH B JoMa OTAbIXa. CKOJBKAMH CITOCOOAMH
MO>KHO HX PacIpeie]INTh, €CIIH: a) BCE MYTEBKH Pa3IUYHbI; 0) BCE MyTEBKHU OJIMHAKOBBIE.
4.BepodTHOCTh MOMaJaHusl B MHILIEHb KaXIbIM U3 TpeX cTpenkoB paBHa 0,4. mepBblit
CTPEJIOK JielaeT OAUH BBICTpPEJ, BTOPOMl — aBa, Tpetuil — Tpu. Komanna momydyuT npus, ecinu
nmomnazeT XOTs Obl OIMH U3 CTpeNKOoB. HaliTh BEpOSATHOCTH MOJIYYESHHS TIPU3a KOMaH 0.
5.YcTpoiicTBO cOCTOMT U3 8 HE3aBUCHMO pPa0OTAIONIUX JIIEMEHTOB. BeposTHoCTH
OTKa30B Ka)XJIOTO U3 3JEMEHTOB 3a Bpems T oauHakoBbl U paBHbI 0,2. [ 0TKa3a ycTpoicTBa
JIOCTaTOYHO, YTOOBI OTKa3aJu XOTs Okl 3 anemMeHTa u3 8. HaliTu BeposTHOCTh OTKa3a.

H IIOCTPOUTD

y" = X+Sin X, HaYaJIbHBIC YCIIOBHS {



6.BepositTHOCTh HeTO4YHOH cOopku mpubopa paBHa 0,2. HaiiTu BeposTHOCTH TOTO, YTO
cpemu 500 mpubopoB okaxercst 400 TOUHBIX.

Bapmuanr 2

1.CkonbKo pa3nuyHbIX OYKBOCOUETAHUHM U3 3-X Pa3IMYHBIX OYKB MOKHO COCTaBUTH W3
o0ykB cinoBa «KYBOMETP».

2.Nmeetcs 5 OBIUKOB KpacHOW MOpojbl, 4 — mectpol u 7 — depHoil. Haymauy Oepyt
oHOTO Obrka. CKOJIBKO CYHIECTBYET CIIOCOOOB BEIOOpA ObIUKA HE YEPHOU MOPOJIBI?

3.B 0Oacceiine comepkutcs 8 nemiedd u 12 xapnoB. KakoBa BeposSTHOCTh TOTO, 4TO U3 4
Hay/Jla4y BBUTIOBJICHHBIX PBIO BCE OKAXYTCS Kapramu?

4.3 6ykB cioBa «bAPABAH» BwiOupatoT nBe OykBbl. KakoBa BEpOSTHOCTH TOTO, YTO
BbIOpaHbl OYKBBI «b» 1 «A»?

5.BepostHocTh momananus B 1enb paBHa 0,9. HaiiTm BEposSTHOCTH TOMajaHus B IICINb
XOTs OBI OJTHOTO M3 YEThIPEX BBHICTPETIOB.

6.Ha aBto6ase 12 aBroMamuH. BeposTHOCTh BBIXOJIa HA JIMHUIO KKIION M3 HUX paBHA
0,8. HaiiTi BepOSTHOCTh HOPMAIILHON PabOTHI aBTO0A3bl B ONIMKANIINN JIEHB, €CIIA IS ITOTO
HEO0OXOIMMO UMETh Ha JIMHUU HEe MeHee 8 aBTOMAIIIKH.

Tema: CinyqaiiHble BeJIUYMHBI

BapuanTt 1

1.TTocTpouTh 3aKOH pacrpeneneHus s A.C.B. X — BO3MOXKHasl OlleHKa o0yJaromuicsa
Ha 3K3aMeHe (YCJIOBHO CUUTATh BEPOSATHOCTh MOJYUEHUs KaKION OLIEHKH OJMHAKOBOM) U HallTn
MaTeMaTU4YeCcKoe OKuJaHue 3TOH ¢.B. byneM cuutaTh, 4TO Ha 3K3aMEHE MOKHO MOJYUYUTh OJIHY
n3 OICHOK 2,3,4,5.

2.Jlano: Martemarumueckoe oxupanme 2 =15; cpemmee kBampaTHueckoe OTKIOHEHHE

0 =2 yopManbHO pacmpe/ieeH o} ¢. B. X.

Tpebyercs HaiiTu:

a) BEPOSTHOCTh TOTO, YTO C. B. X MPHUMET 3HAUCHHE, NMPUHAIJICKAIIEE MPOMEKYTKY
(9;19);

0) BEpOSITHOCTH TOTO, YTO aOCOMIOTHAS BETUYMHA OTKJIOHEHUS «X-2» OKaXETCS MEHBIIIE
3.

3. H.c.. X pacmpeneneHa mo TIOKa3aTeJbHOMY 3aKOHY, 3aJaHHOMY IUIOTHOCTBIO

0, x<0
1-f
pacrpeieJieHusi  BEPOSTHOCTEH S x20 - Hajiru: a) M(X), D(X), U(X); 0)
P(4<X <6)
Bapmuanr 2

1. HesaBucumble caydailHple BequuMHbI X W Y 3aJaHbl CBOMMH 3aKOHaMU
pacrpeeneHusi BEpOSITHOCTEN:

X.

1

2

Yi

0,5

1

P;

0,2

0,8

G

0,3

0,7

HaifTn MaTeMaTHYeckoe OKHIaHKE CITydaiHOH Bemmauasl XY |
2. JlaHo: MareMaTudeckoe oxuaanue o = 10; cpeaHee KBagpaTHYECKOEe OTKIOHEHUE G =
4 HOpMaJIBHO PACTIPEJEIEHHOM C. B. X.
Tpebyercs HaiiTu:
a) BEpOSITHOCTh TOT'O, UTO C. B. X MPUMET 3HAUCHHE, IPUHAJUIEekKAIIee TPOMEXYTKY (3; 7);
0) BEpOSITHOCTH TOTO, UTO aOCOJIFOTHAS BETMYMHA OTKIOHEHHS «X-a» OKa)KeTCsl MEHbIIIEe 2
3. H.c.B. X pacnpeneneHa paBHOMEPHO, C INIOTHOCTh PACIPEICIICHUS BUIA



F(x)= é 0<x<6

0, M), DY), o(X), 6) P2<X<4),

*>6  Byuncnurs: a)
IIpoueaypa oeHMBAHUSI KOHTPOJILHOM PaGoThI

OOyuaronyecs: BBIMOJHAIOT KOHTPOJIbHBIE PabOThl CAMOCTOSITENILHO ayIUTOPHO MOCTe
U3y4EeHMsI OIPEETICHHOM TeMbl. B cOCTaB KOHTPOJIBHON PabOThl BXOJAT HE TOJIBKO CTaHJapTHBIE
3aJaud, HO ¥ KOMOWHHPOBAHHBIC 33Jaydl WJIM 3aa4d C MPAKTUYECKHM COACPIKaHUEM.
KonrponbHasg pabGora cocraBieHa 1O BapuaHTaM. IIpu oOlLleHKEe YpOBHS BBIINOJHEHUS
KOHTPOJILHOM pabOThl, B COOTBETCTBHM C MOCTABJICHHBIMHU IENSIMH M 33aJadyaMH JUIsl TaHHOTO
BUJIa y4EOHOM NesATeIbHOCTH YCTAaHOBIICHBI CISAYIOIINE KPUTEPUU:

— YMEHHE CaMOCTOATENBHO IPOAHAIN3UPOBATh YCIOBHE KaXI0H 3amaud M BHIOpaTh
IPaBUJIbHBIN METOJ| pellIeHus;

— YMEHME [IPaBUIJIBHO U JIOTUYHO IIPOBECTHU PELICHUE 3a/1ay;

— c/ie7aTh TOYHbIC pacyeThl U MOJIyYUTh BEPHbII OTBET.

[Ipu oneHke omnpenensieTcs MOCIe0BaTEIbHOCTD U JIOTUYHOCTh IIPUBEIEHHBIX PACUETOB
B 3a/laye, KauecTBO pPEILEHMs, MOIy4Y€HHUE NPaBUIBHOIO OTBETA, YUCIO U XapakTep OLIMOOK
(CyIl1EeCTBEHHbIE UJIM HECYIIECTBEHHBIE).

Ilo pe3ynbraTaM BBIIOJHEHHUS KOHTPOJBHBIX PAa0OT 00YyYarolEMyCsi BBICTaBIISETCS
OLICHKA.

Kpurepun onieHkn KOHTPOJILHOH padoThI

BricTaBnsercs oneHka:

— «IATHY», €CNIM OOYYAIOMIMKCS TOKa3aJl YMEHUE CaMOCTOSTEIBLHO IMPOaHAIU3UPOBAThH
YCIIOBUE Ka)JIOH 3a7a4d W BBIOpATh MPABHIBHBIA METOJ PEIICHUS; BCE 33J[a4H PEIICHBI BEPHO
0€3 JJOrHYeCKUX U apu(PMETHYECKUX OIIHOOK;

— «UETBIPE», €CIIU O0YUAIOIIHIICS MMOKa3all YMEHUE MPABWIIBHO M JIOTHYHO MCIOJB30BaTh
(dbopMyIbI U METOJIbI PEIICHHUS, HO TOMMYCTHII He O0Jiee IBYX OIIUOOK.

— «TpW», eciaM  Oo0ydJaromuiicss  Tokasan  ciaboe  yMEHHE  CaMOCTOSTEIHHO
MPOAHANU3UPOBATh YCIOBHE KaXJOM 3aJayd U BbIOpaTh MPaBWIBHBIA METOJA pEIIeHUS,
HETNPABIIILHO BBIOPAJ OJTHY WIIH JIBE (DOPMYIIBI, TOITYCTHII BEIYUCIUTEIILHbIC OIIHOKH;

— «JIBay, €CIIM O0yYarouiics pemmi npaBuiisHo MeHee 50% 3amanuii;

— «OIMHY, €CITM 00YUAIOIUICS HEe MPUCTYIAT K PEIICHUIO 33/ TaHUH.

3aounas opma oOyueHunst
IIpumepHBINH KOMIUIEKT 3aIaHUM AJ151 KOHTPOJIbHOI padoTtsl (1 cemecTp)

3apanme Ne 1. Haittu matpunry D=3C-AB, rue

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

3aganue 2. Jlanbl koopauHatsl BepiiuH nupamuasl ABCD. TpeOyercs:

1). 3anucats Bektopsl ABAC,AD g crcreme opT u HaiiTH Moyiu 3TuUX BekTopos; 2). Haiitu

yron mexay Bektopamu ABAC: 3) Haittu mnomans rpann ABC; 4). Haiitn 06beM mupaMuIs!
ABCD.
2 A(2,-3,1); B(6;1,-1); C(4;8,-9) D(2; -1, 2).



3aganmue Ne 3. Pemuth cucrteMy JMHEHHBIX YpaBHEHHH TpeMsi CIIOCOOaMHM: a) METOJIOM
["aycca; 6) meToom oOpaTHO# MaTpuIlbl; B) 1o ¢popmynam Kpamepa.
X, —5X, =31
4, +11x, =-43,
3 (2% +3X%, + 4%, =-20.
3aganue Ne 4. Jlanbl Bepiinnbl TpeyronbHuka ABC. Haiitu: 1) anmuny ctoponst AB; 2)
ypaBHeHUs cTtopoH AB 1 BC u ux yrioBsie ko3¢ dunmentsl; 3) yroia B B painanax ¢ TOYHOCTBIO
0 N1ByX 3HakoB; 4) ypaBHeHue BbicoTbl CD u ee miuHy; 5) ypaBHeHue meauanbl AE u
KoopauHathl Toukn K mepecedenus 3toi meamanbl ¢ BbicoTo CD; 6) ypaBHEHHE MPSMOM,
npoxozsuien yepes Touky K napamiensHo cropone AB.
3aganue Ne 5. YcTraHOBUTH, Kakue€ JMHUM ONPEACIAIOTCS JAHHBIMU YPaBHEHMSIMH.
N300pa3uth 3TH JTUHUM HA YEPTEKe, 0XapaKTEPU30BaB KPUBDIE.
4x2+3y?-8x+12y-32=0
3ananme Ne 6. HaiiTu ykazaHHbIE TTpECIIbI.

) a1
3X*=5X-2  op?_3n41 Fx—ix iy ArC92X "m(Zn 3)
X

Im im ;
a) X—2 2)(2_)(—6 6)'H°° 3’ +n+4 B) LILT[} 3 F) x—0 4x I[)”—”c 2n+5

3aganue Ne 7. Haiftu npousBoJgHBIE IEPBOrO MOpPsAKa, IOJIB3YACh (opMysiaMu
nuddepeHIMpoBaHuS.

y=3x5—%+i‘/;

IIpuMepHBIA KOMILIEKT 3aaHU 1151 KOHTPOJIbHOH padoThl Ne 2 (2 cemectp)

3apanme Ne 1. Haiitu yka3zaHHble HEONpeI€JIC€HHbIE UHTETPAJIbIL:
2+ ¥x —2x° In? (5x+7) x%dx
.[ — W j e¥%dx I—dx I 6
1. a) Vx 6) B3 5Xx+7  p)°lex
3ananue No2. BeIuMCIUTh IUIOMIA/1b, OTPAHUYEHHYIO 3a/IaHHBIMU MapabosiaMu.

1, 1
==X*-X+1 y=—=x* +3x+6;
y 5 y >

3aganue Ne 3. Haiitu: a) 4yacTHoe pelieHHe JIMHEWHOTO  OJHOPOJHOTO
T depeHMaIbHOr0 yYpaBHEHUs] BTOPOro TMOpsAKa C IOCTOSHHBIMH KO3 UIMEHTaMH,

!
—_— —_ ! —_
YJIOBJIETBOPSIOIIEE 3aJaHHBIM HadaJlbHBIM YCIIOBHSIM; X=X, Y=Y, ¥ =¥o : 6) obuee
pelieHrne JIMHEHHOr0 HEOJHOPOJHOTo UG (depeHIMaTIbHOr0 ypaBHEHUsS BTOPOTO MOPSAIKa C
MOCTOSIHHBIMU K03 purimenTamu.
a). y"+3y'+2y=0, y(0)=1y'(0)=1 5). y"—5y' =4x+3

3apanme Ne 4. Haiitu oOmiee u uyacTHoe peuieHue TudepeHaIbHOr0 ypaBHEHHUS,

YIOBIETBOPSIONICE HAYaIbHBIM ycopusm Y — Yo TPH X=X,
. r) 1
y+3¢y=x%e", y0)=0 7Y = (2y+1)ctgx, y(Zj_E

IIpuMepHBIil KOMILIEKT 3a1aHUi JAJ151 KOHTPOJIbHO# padoThl Ne 3 (3 cemecTp)

3aganus Ne 1. B norepen u3 50 GuieroB 8 BeIMIphIMIHBIX. KakoBa BEeposSTHOCTH TOTO,
YTO Cpely MATH HayraJ BHIOPAaHHBIX OMIIETOB JIBa OKa)KyTCSl BEIMTPHIIIHBIMU?

3aganuss Ne 2. Jlng curHanusaumd o0 aBapuM YCTaHOBJIEHBI TPH HE3aBUCHUMO
paboTaroux ycTpoiicTBa. BeposTHOCTh TOrO, 4TO MpH aBapuu cpabOTaEeT MepBOE YCTPOMUCTBO,



pasHa 0,9, Bropoe — 0,95, tTpetbe — 0,85. HaiiTu BEpOsSTHOCTH TOTO, YTO MPH aBapHH CpadOTaLT:
a) TOJIBKO JIBa yCTPOMCTBA 0) XOTS OBI OJTHO.

3aganus Ne 3. BIMOTHUTH IEPBUYHYIO 00pa0OTKY pe3ynbTaTOB HAOIIOACHHS METOJIOM
MaTeMaTHYECKOM cTaTucThKu. [is aToro:

1). CrpynmupoBaTh [aHHbIE B BapHAIlOHHBIE pPSAIbl M TPEICTABUTH B BUJC
AMIUPUIECKON (DYHKITMH pacripeeieHHs.

2). I'paduuecku u300pa3uTh BapUAMOHHBIC PAIBl M SMIUPUYECKYIO (DYHKIIUIO
pacripeieyieHusl.

3). BeIUHCIUTHE OCHOBHBIC YUCIIOBBIC XapaKTEPUCTHKU BEIOOPOYHON COBOKYITHOCTH.

4). IlpencTaBuTh CoEPKATEIBHYIO HHTEPIPETALUIO PE3YJIbTATOB HAOIIOACHUH.

Jlan TopeMOHTHBIH pecypc KopoOku niepenad tpakropa 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

Bapanus Ne 4. Jlana tabnuma pacnpeaenenus 100 pepeBornepepabaThIBaOMINUX
OPENPUATHHA 110 TPOU3BOJCTBEHHBIM CpeACTBaM X (ThIC. I€H. €1.) ¥ M0 CyTOYHOU BbIpaboTKe Y
(T). M3BecTtHO, uTO Mexay X W Y CyLIECTBYET JHMHEWHAss KOPPEISLUUOHHAs 3aBHUCHUMOCTD.
Tpebyercs:

1) BeIurcauTh BBIOOPOYHBIC CPEAHUE KAXKI0H KOMIIOHCHTBI.

2) BeI4uCIIUT AUCTICPCHHU KaXKIOH KOMITIOHEHTHI.

3) OnieHUTH TECHOTY CBSI3U, BEIUMCIUB KOI(PPUIIMEHT TMHEWHON KOPPEISALIHU.

4) Haiftu ypaBHeHus JuHeHbIX perpeccuit Y mo X u Xmo Y.

5) Ioctpoenue nunuii perpeccun Xmno Y u Y mo X

y
X 22 1365 |64|78]92)| 106 |12
200 5 3| 4
360 7| 8
520 9| 10| 14
680 8 / 6
840 2 3 2
1000 6| 6

IIpouenypa oneHMBaHUSA KOHTPOJILHOI padoThI
KonrponsHast pabora - BUA NUCHBMEHHOW pPabOThl, HANpaBIEHHBIH Ha OCBOEHUE

KOMIIETEHIIUH, IPONMHUCAaHHBIX B pabouell mporpaMMe TucHuIuinHbl Maremaruka. OOyuaroniuecs
BBIMOJIHSAIOT KOHTPOJIBHYIO paboTy B COOTBETCTBUM C YYE€OHBIM IJITAHOM B CPOKH,
ycranosienHsle N/10.

[Tpu onleHUBaHUM KOHTPOJIBHOM pabOTHl 0OpaIaeTcsi BAUMaHUE Ha CIEAYIOIINE MOMEHTHI:

a. coxaepxaHue paboThI;

b. o00wvem u opopmieHue paboTHI;

C. TMOJHOTA U MPaBUJIBHOCTh PELICHUS 3a1aHUM.



Ecnu pabGora BbINONHEHA C HapyIIEHHWEM BCEX BBIIICTIEPEUHCICHHBIX YCIOBUH WM HE
MOJTHOCTHIO, TO OHA BO3BpaIiaeTcs odyqaroniemycs s nopadotku. Ucnpasnennas padbora
MPEIOCTABIISIOTCS HA IPOBEPKY BMECTE C HE 3a4TEHHOM paOOTOM.

Kputepun onieHKu KOHTPOJILHOMH padoThI
3a paboTy BBICTABISICTCS OIICHKA «3aUTCHO» WU «HE 3a4TCHOY.
OrneHka «3aumeno» BBICTABIISETCA B Cllydae, eClIu:
1. paboTa BBITIOJHEHA TI0 TUIAHY,
2. B K&KJOM 3aJIaHUU TPUBEJCHO MPABIIIBHOE Pa3BEPHYTOE PEIICHHE,
3. 00beM 1 oopmIIeHHE pabOTHl OTBEYAIOT TPEOOBAHMSIM,
4. paboTa BBINIOJIHEHA aKKYPATHO, B 33IaHHOH JIOTHUKE, 0€3 BEIYMCIIUTEILHBIX OITHOOK,
5. 00y4Jaromuiicsi MOKET OTBETHUTh Ha MPEIIOKEHHBIC BOITPOCHI IO JJAHHOM padoTe.
[Tpy HEBBITIOIHEHUH TIEPEUUCICHHBIX TPEOOBAHUH BBICTABIISIETCS OLCHKA «He 3aUMeHO».



