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1) ®I'0OC BO no Hanpasnenuto noarorosku 20.03.01 TexnocdepHas 6€30macHOCTb, YTBEP>KACHHBIN
MuHHCTEpCTBOM HayKH U BbICIIEro odpasoBanust PO «25» mas 2020r., npuka3 Ne 680

2) YueOHBIM TUIaH OCHOBHOW oOpaszoBatenbHO# mporpammbl 20.03.01 TexnochepHass 0e30macHOCTh
npodnis [loxapras 6e3omacHocTs 0100peH Yuenbm coBeToM PI'BOY BO I'AY Ceseproro 3aypaibs oT
«27» mas 2021 r. [Ipotoxon Ne 11

Pabouas mporpamma yuyeOHOW NUCUMIUIMHBI O00peHa Ha 3aceJaHuH Kadeapbl MAaTeMaTUKH U
uHpopmatuku ot «01» urons 2021 r. IIporokon Ne 10.1
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H.o. 3aBenyromiero kageapoit M.B. Bunorpanosa

Pabouas nporpamma y4eOHOI TUCHUIUIMHBI 0J00peHa METOUYECKOH KOMUCCHEH HHCTUTYTA
ot «08» mtonst 2021 r. I[IpoToxon Ne 7a
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[Ipencenarens METOAMYECKON KOMUCCUHT _ﬁ’{—._. — wuHctutyTa O.A. MenskoBa

PazpaboTumnkm:

Bunorpanosa M.B. noueHT kadenps MaTeMaTuku U HHQOPMATHKH, K.IT.H.
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IlepeyeHb NJIAHNPYEMBbIX Pe3yJIbTATOB 00y4eHHs M0 JUCHUIJINHE (MOIYJ/II0), COOTHECEHHBIX
¢ IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON NPOTrPaMMbI

Koow pe3yJbTaThbl IlepedyeHb MIaHMPyeMbIX
Nuaukarop 1oCTUREHUS
Komnem 0CBOCHHSH pe3yJbTaToB 00y4eHHs 110
o KOMIIECTCHIIUHU

CHUUU JUCHMIIJINHE

OIIK-1 | Cumocoben YYUTBIBATH I/II[-Z OIK-1 3HaTh: OCHOBHBIC 3aKOHBI, TOHATHS W
COBPCMCHHBIC ~ TCHICHLMH | [lcroms3yer 3HaHus | METOIBI JIMHEWHOU anreOpel,
pa3BUTHUS TEXHHUKHU U | OCHOBHBIX 3aKOHOB | MATEMaTHYECKOTO  aHAllM3a;  OCHOBBI
TEXHONOTMH B OONACTH | yaremaTuku s peleH s AQHAINTUYECKOM TEOMETPUH; IMOHITHE M
TeXHOC(EpPHOI THIOBBIX 3amaq B | OCHOBHBIE  CBOMCTBA  KOMIUIEKCHBIX
0e30macHoCTH, o6nacTi npodeccHoHanbHOH | YHCEN; OCHOBBI TEOPUH OOBIKHOBEHHBIX
HU3MEPUTENBHON U | esTelbHOCTH. muddepeHInaTbHbIX YpaBHEHUH,
BBIUUCIUTEILHOU TEXHUKH, JIUCKPETHOU MaTEMaTUKHU,
HHPOPMAIIMOHHBIX BBIYUCIIUTENbHBIX  METOAOB, TEOPUHU
TEXHOJIOTUH TpU PEIICHUU BEPOATHOCTEN u MaTeMaTU4YeCKOU
THIIOBBIX 3aJlad B 0O0JIACTH CTaTHUCTHKH.

npodeccroHaNbHON
JeATEIbHOCTH, CBA3aHHOU C
3alUTON OKpYyXKaromieu
cpembl W oOecriedeHHEM
0€3011acCHOCTH YeNIoBeKa

YMerb: UCHONB30BaTh MaTeMAaTUYECKUN
ammapar JUIs pelleHHs THIIOBBIX 3a/1ad
AHATTUTHYECKON TCOMETPHH,
MaTeMaTHIECKOTO aHajW3a M JIHMHEHHOM
aJreOphl K pelIeHUI0 PO eCcCHOHATBHBIX
3ajad;

- peuathb OOBIKHOBEHHBIE
nuddepeHnnanbHbIe YpaBHEHHUS,
BO3HHUKAIOIUX TP ONMCAHUH MPOLIECCOB
B WHXCHCPHO-TCXHUYCCKUX
JTUCHIUTUTAHAX;

- UCTIOJNb30BaTh CBOWMCTBA KOMILIEKCHBIX
Yrcel B MPUKIIAIHBIX TUCIHIUTHAX;

- TPUMEHATH OCHOBBI BEpPOSATHOCTHBIX
pacmpeneneHuii K pereHno MPUKIIATHBIX
3amad;

- cobupath u o0OpabarbIBaTh
CTaTHCTHYECKYI0 ~ MH(pOpMAIMIO s
OLICHKH T1apaMeTPOB paclpeieIcHuUs;

-yCTaHaBIHUBATh KOPPENAHOHHYIO
3aBHCUMOCTh MEXTy (aKTOpHBIM
MPU3HAKOM u pe3yIBTaTUBHBIM,
COCTaBJIATh YpPaBHEHHS 3aBUCHMOCTD

Buagern: METOJlaMH MOCTPOCHHUS
MaTeMaTHIeCKHX Mozenen c
HCTIONIb30BAaHHEM anmapara
MaTeMaTH4ecKoro  aHalu3a, TEOpHH
OOBIKHOBEHHBIX g depeHIHaTbHBIX

YpaBHEHUU, HEOOXOAUMBIX JJIS PEIICHUS
THITOBBIX TIPO(ECCHOHATBHBIX 3a1ad.
- HaBbIKAMM aHajgu3a u 00paboTKM
JAaHHBIX, HCO6XOHI/IMI)IX IJIA peIICHUsA
THITOBBIX TPO(ECCHOHATBHBIX 32124

2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl

JlanHasi MUCHUIUIMHA OTHOCHTCS K biroxy [ o0s3aTenbHONM dYacTH 0Opa3oBaTeIbHOM
[IPOTPaMMBI.
J17is n3ydeHust TUCIUTUTMHBI He0OX0TUMBI 3HAHUS B 00J1aCTH MAaTEMAaTUKH B COOTBETCTBHUH
¢ (henepabHBIM TOCYIapPCTBEHHBIM 00pa30BaTEIBHBIM CTAHIAPTOM CPEIHETO (TIOTHOTO) OOIIETro
oOpa3oBaHusl.




Marematrka SBIISIETCA MNPEAIECTBYIOIIEH IJUCHMUIUIMHON [ JUCUMIUIMH: Pu3uka,
Tennodusuka, [Ipuxknannas mexanuka, MeTpoaorus, CTaHAApTU3AIUS U CEPTH(UKAIIHS.

Hucnurnnuna uzyvaercst Ha 1 1 2 kypcax B 1, 2, 3 cemecTpax 1mo ouHoi popme oOyueHus, Ha
1 u 2 kypcax B 1, 2, 3 cemecTpax 1o 3a04HOHU (hopme.

3. O0beM AUCHHUILVINHBI U BBl Y4eOHOH padoThl
OO0mias TpyA0€MKOCTh JUCIIUIUIMHBI COCTAaBIISIET 432 yacoB, 12 3a4€THBIX €UHUIL

Bunx yueOHol paboThl

Ounas hopma 3aounas popma

Bcero CEMECTPBI Bceer CEMECTPBI
4acoB 1 2 3 0 1 2 3
4acoB

AyauTopHble 3aHATHS (BCEro)

192 64 64 64 52 18 18 16

B ToM uucie:

JleKuoHHOTO THITA 96 32 32 32 26 8 10 8
CeMUHapCKOro TUIA 96 32 32 32 26 10 8 8
CamocrosiTesibHas pa6oTa 204 62 80 62 344 | 108 | 126 110

(Bcero)

B ToM uucie:

[IpopaboTka mMaTepuaia
JICKITMH, ITOITOTOBKA K
3aHATUAM

102 31 40 31
258 | 81 95 82

CamocrosTenpbHOE H3yYCHNE 24 8 8 8
TEM
PacuerHo-Tpadmdeckas pabora 78 23 32 23 - - - -
KoHTposibHBIE PabOTHI - - - - 86 27 31 28
Bua npomexyrodnoi JK3. 3a4eT | DK3. DK3. | 3a4er | JK3.
aTTeCTaIuu (3a4eT, SK3aMEH)
9K3aMEH 36 18 18 36 18 18
OO0mias TpyA0€MKOCTh:  4acoOB
3a4ETHBIX €INHHUII 432 432
12 12

4. Copepsxkanue M CHUILTHHBI

4.1 Conepxxanue pa3/iesioB AU CHUIIIHHBI

Ne HanmeHnoBanue pasnena Conepxanue paszaena

n/m JTUCITATIINHEI

1 2 3

1. JIuneitnas anredpa Marpunpl. JlefictBust Han Matpunamu. OOpaTHas MaTpHiia.
Omnpenenurenyu BTOPOTO M TPETHErO NOPs/KA, WX CBOMCTBA.
Onpenenureny BeICHIMX NMOPSAAKOB. PelieHne cucreM JIMHENHBIX
ypaBHeHui MeroaoM Kpamepa u ['aycca

2. AHanuTtHueckas [IpssMoyronbpHas W noJispHas cucreMa KoopauHar. Pasnudsble

TeOMETPUs YpaBHEHUSI MPSIMOM Ha IUIOCKOCTH. YTOJI MEXIy IpSMBIMU.

PaccrosiHne ot Toukm 10 mpsmon. Kpuble BTOporo nopsjaka:
OKPY’KHOCTB, JJIJIUIIC, TUnepooa, napadoia. Bextopsl. [elicTBus
HaJl BEKTOPaMH. Paznoxenue Bekropa 1o  0Oasucy.




Ne
/o

HaunmenoBanue pasnena
JTUCIATIIIMHBI

Conepxanue pazzaena

Hanpasisaromue kocuHycsl. CKaJsIpHOE, BEKTOPHOE M CMEILIAHHOE
IIPOU3BEICHUs BEKTOPOB U X CBOMCTBA

KommnekcHble uncia

[lonsTe KoMmIIeKCHOTO 4ucina. J[eWcTBUA € KOMILIEKCHBIMH
yrciaamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha IUIOCKOCTH.
Monynp ¥ apryMeHT KOMIUJIEKCHOro uMcia. Ausrebpaudeckas,
TPUTOHOMETPHYECKAss W TOKa3aTelbHas (OPMbI KOMILJICKCHOTO
yucna. @opmyna Dunepa. Bo3BeneHue B CTENEHb U U3BJICUCHUE
KOpHSI U3 KOMIUIEKCHBIX uncell. Pelenne kBajpaTHbIX YpaBHEHUH
C KOMIUIEKCHBIMH KOPHSIMU

BBeneunue B
MaTeMaTUYECKUI aHaIu3

[Monstre GpyHkumu ogHON mepemeHHol. OOIacTh OnpeneIcHus,
o0OyacTh 3HaueHWH, cBoicTBa (yHKIMM U ee Tpaduk. [Ipemen
¢ynkuun. OCHOBHBIE TEOPEMBI O Mpeienax. beckoHeuyHo Masbie u
OecKOHEYHO OOJIbIIME BEJIMYMHBI M CBSA3b MEXKIYy HHMH.
PackpeiTe  mpocreimmx — HeompeneneHHocred.  Ilonsarue
HenpepeiBHOCTH  (yHKIMU. Krnaccudukamuss Touyek pa3pbiBa

GbyHKIIUN

Huddepennmanbaoe

MCYUCIICHNE PYHKIIUU

OJTHOW M HECKOJIbKUX
HEepPEMEHHBIX

IIpousBosaHas GyHKUMU OJHON EPEMEHHOM, €€ reOMeTpuYecKui
u Mexanmdyeckwii cmbici. [IpaBuna mauddepeHnmpoBanus u
Tabauua npou3BoAHBIX. JluddepeHuupoBaHue CIOXKHOW U
HesiBHOW ¢ynkuuid. Jlorapudmmueckoe muddepeHumpoBaHue.
[IpousBosaHble BblcHIMX NOPAAKoB. uddepenunan QyHKIMH.
[Tpumenenne muddepenmana K NpUOIMHKEHHBIM BEIYUCICHHUSM.
[lonatne (QyHKIMM HECKONBKMX IepeMeHHbIX. YacTHble
MPOU3BO/IHBIC M TOJNHBIA auddepeHnnan GyHKIUN HECKOIbKUX
nepeMeHHbIX. lIprMeHeHue mpou3BOJHOM K MCCIEIOBAaHUIO
¢byHKIMH OOHOW ™ JBYX mepeMeHHbIX. [Ipom3Bomnas 10
HaNpaBJICHUIO U IPAJUEHT (YHKLUU HECKOJIBKHUX ITEPEMEHHBIX

WHuTerpansHoe
UCYHCIICHHE

[Tonsatue nepBooOpazHoit pynkuu. HeomnpeneneHHslid HHTErpa
u ero cpoiicTBa. Tabmuia OCHOBHBIX MHTErpajioB. (OCHOBHBIE
METOJIbl UHTETPUPOBAHUS: HETOCPEICTBEHHOE, MOJACTAHOBKON U
UHTETPUPOBaHUE N0 4YacTsAM. VIHTerpupoBaHHE pallMOHAJIBHBIX
npoOeit. OmpeneneHHbI UHTErpall U ero cBoictBa. dopmyna
Herorona-Jleitonuna. HecobcTBeHHbIe MHTErpanbsl 1-ro u 2-ro
pona. IlpunoxeHust onpeaeneHHoro HHTerpana

OOBIKHOBEHHEIE
g depeHnnagbHbIe
ypaBHEHUs

[lonarue nuddepennmanbHoro ypaBHeHus. OOliee M 4acTHOE
pemenud. 3agadya Komm. J(uddepenunanbusie ypaBHeHus 1-ro
MOpAJKA: C Pa3feNAIOIUMUCA NEPEMEHHBIMU, OJAHOPOJHBIE H
JvHeHble.  YpaBHeHue bepnymmu. 1Y, gomyckaroniue
NOHWKeHUe mnopsaka. Jlunelinele JIY 2-ro mopszaka c
MTOCTOSIHHBIMH KO3 (pULIneHTaMu

Z[I/ICerTHaSI MaT€MaTHUKa

MHoxecTBa u onepauuu Haa HUMU. KomOuHatopuka. bunaphsie
OTHOIICHWSI Ha MHOXecCTBe. HeopueHTHpoBaHHBIE TpadBbl
CrniocoOblI 3a1anust rpagoB.

OCHOBBI
BBIYUCINTCIIBHBIX
METOJI0B

AHHpOKCI/IMaHI/IH. MeTtoa HauMEHBIIIUX KBaApaToB

10

OcHOBEBI TEOpUHN
BEPOATHOCTEMN

OCHOBHBIE TIOHATHUSI TEOPUU BEPOSITHOCTEH W KiacCH(pUKAIIISI
coObIThii. Pa3nmuunbie ompeneneHus BeposTHOCTH. OCHOBHBIE
TEOPEMBI TEOPUU BepOATHOCTEH. IIOBTOpHBIE HE3aBUCHMBIE
ucnbiTaHus, cxemMa bepuymm. CnydaiiHble  BEJIMYUHBL




Ne HaunmenoBanue pasnena Conepxanue pazzaena
/1 IUCIIUILINHEI
ompeJieJICHUE, BUIbI M YHCJIOBBIC XapaKTePUCTUKH. DyHKIUSA
pacrpesiefieHdss ¥ IUIOTHOCTb PACHpECsICHUs] BEPOSITHOCTEH.
3aKOHBI pacnpeiesIeHUs BEPOSTHOCTEH CIIyJailHbIX BEJTUYHH.
11 MaremaTuueckas 3agaud  MaTeMaTHMYeCKOM  CTaTUCTUKU. [ 'eHepanbHas U
CTaTUCTHKA BBIOOpOYHAs  COBOKYMHOCTH. IlosmMron w  rucrorpamma.

BreiGopouHblii  MeETOI. Craructuueckoe  pacnpeeracHue
CIIy4aifHOTO MpU3HAKa. DMIUpHUecKast QYHKIUS pacpeIeIeHUs.
CrarucTrueckue OlEeHKH TapaMeTpOB pacrpeeneHus. ToueuHbie
OLICHKM M HHTEpPBAJIbHbIE OLEHKU. CTaTUCTUYECKas NpPOBEpKa

CTATUCTUYECKUX THUIIOTES.
JluneitHast Koppessus.

DJIEMEHTHI

TEOPUU  KOPPEIISAIUH.
VYpaBuenue perpeccuu. OOpaboTka

OKCIIEPUMEHTAIBHBIX  JAHHBIX METOJAAMH  MaTeMaTHYEeCKOM
CTaTUCTHUKH.
4.2 Pa3nesnsl JUCHUILIMHBI 1 BUALI 3aHATHHA
Ounas ¢popma 00yueHust
No HaumenoBanue paszaena TUCUUTLITUHBI Jlekn. | CeMuH. CP Bcero
/1 THIIA THIIA 4acoB
1 2 3 4 5 6
1 cemecTp
1 | Jluneiinas anrebpa 4 6 7 17
2 | AHanuTHYecKas reoOMeTpHUs 4 4 18 26
3 | KommekcHsle uncia 2 4 6 12
4 | Beenenue B MaTeEMaTHYECKUI aHAIN3 8 6 13 27
5 | duddepeHnmanbHOe UCYUCICHUE (PYHKITHH 14 12 18 44
OJTHOM M HECKOJIbKMX MEPEMEHHBIX
Ok3amMeH - - - 18
Hroro: 32 32 62 144
2 cemecTp
6 | MHTerpasbHOE NCUNCIICHUE 16 16 40 72
7 | O6bIkHOBEHHBIE MU epeHnanbHble 10 10 30 50
YpaBHCHHUS
8 | luckperHas MaTeMaTHKa 6 6 10 22
Hroro: 32 32 80 144
3 cemecTp
9 | OCHOBBI BEIUYHCIUTEILHBIX METOLOB 4 4 6 14
10 | OcHOBBI TEOpHH BEPOSTHOCTEH 12 12 15 39
11 | MaremaTnyeckasi CTAaTUCTHKA 16 16 41 73
OKk3aMeH - - - 18
Hroro: 32 32 62 144
Bcero: 96 96 204 432
3aounas popma oOyueHunst
Ne HanmenoBanue pasznena quCHUIIINHBI Jlexu. | Cemun. CP Bcero
/11 THTIA THTIA JacoB




1 | 2 | 3 | 4 | 5 | &6
1 cemecTp
1 | JIuneitnas anre6pa 2 2 20 24
2 | AHaiuMTHYECKasi TeOMETPHS - - 24 24
3 | KommiekcHble yucna 2 - 18 20
4 BBenenue B MaTeMaTHUYECKUN aHAIIN3 2 4 22 28
5 | dudbdepenunanbHoe ucurcieHne GyHKIuu 2 4 24 30
OJTHOW M HECKOJIBKUX MEPEMEHHBIX
DKk3amMeH - - - 18
Hroro: 8 10 108 144
2 cemecTp
6 | UnTerpanbHOE HCUUCTICHHE 6 4 50 60
7 | OGbikHOBeHHBIE AU DepeHITnaTbHbIC 4 4 44 52
ypaBHEHHS
8 | uckperHas MaTeMaTUKa - - 32 32
Hroro: 10 8 126 144
3 cemecTp
9 OCHOBBI BEIYHCIUTEILHBIX METOIOB - - 32 32
10 | OcHOBBI TEOPHH BEPOSATHOCTEH 4 4 38 46
11 | Martemaruueckas CTaTUCTHKA 4 4 40 48
DK3aMeH - - - 18
Hroro: 8 8 110 144
Bcero: 26 26 344 432
4.3 3aHATHS CEMMHAPCKOIO THUIIA
No Ne TpynoemkocTsb
n; pasnena Tema (dac.)
- AUCHHUILIT o4yHas 3a04YHas
WHBI
1 2 3 4 5
1. 1 Marpuiipl 1 MX CBOMCTBA. /[elCTBUS HaJ MaTpULIAMH. 2 -
2. 1 Onpenenurenu 2-ro ¥ 3-TO MOPSIAKOB, UX CBOWCTBA U 2 1
Beluncienre. O0parnas marpuna. Onpenenureny n-ro
TOPSIJIKA.
3. 1 Pemenne cuctem nuHENHBIX ypaBHeHHH MeTogamu Kpamepa 2 1
u ['aycca.
4. 2 KpuBsbie BTOporo nopsiaka: OKpy>KHOCTb, 3JUIUIIC, TUIIepOoa, 2 -
napabona
S. 2 Bekropel. Paznoxenue BekTopa mo 6aszucy. Koopaunats 2 -
BekTOopa. Hampanstone KocWHYyChl. BektopHoe U
CMEIIaHHOE IPOU3BEJCHUS BEKTOPOB U MX CBOMCTBA.
Brruncnenue niomaaei 1 00bEMOB reOMeTpHUecKuX GUryp
6. 3 JleiicTBUsL ¢ KOMIUIEKCHBIMH uMciamMu. 3o0paxeHue 2 -
KOMIUIEKCHBIX 4YHCEI Ha IUIOCKOCTH. AureOpanyeckas,
TPUTOHOMETPHUYECKAs u nokasaresbHas bopmbl
KOMILIEKCHOTO YHCIIA.




No No TpynoemMkocTh
n; paszaena Tema (dac.)
- AVCHUAILI O4Hasd 3a04Has
WHBI
7. 3 Bo3Benenne B cTemeHbh W HW3BJICUCHHE KOPHS W3 2
KOMIUIEKCHBIX 4ucel. PenieHue KBagpaTHBIX YpaBHEHUH C
KOMIIJIEKCHBIMU KOPHSIMH.
8. 4 0,2 2 2
PackpeITe HEOIIPENEIEHHOCTEN BUJIA: 0 o
9. 4 JIBa 3aMevaTenbHBIX Ipeea. 2 2
10. 4 HccnenoBanue GyHKIIMKA HA HEMPEPBHIBHOCTh. ToUkM -
paspbiBa QyHKIMH
11. 5 [TonsiTie mNPOM3BOMHON (GYHKIIUM OJHOM TIEPEMEHHOM. 2 2
OcHoBHBIE  mpaBwia  JauddepeHnupoBanus,  Tabiuma
MPOM3BOAHBIX. ['eoMeTpuYecKUid M (PU3UYECKHH CMBICI
npoun3BoiHOU. JuddepennmpoBanne cnoxxHOW QYHKIUU
12. 5 [Ipou3Bogubie BhICIIUX mMOpsAAkoB. JuddepeHunpoBanue 2 1
HEsIBHOM byHKINHA. Jlorapudmuueckoe
mubdepentmponanue. Auddepenunan GyHkumum.
13. 5 [lpumeHeHne TPOM3BOTHONW K HCCICIOBAHUIO (YHKIUU 2 1
0JIHOW IEPEMEHHOII.
14. 5 YacTHble TPOU3BOHBIC U MOJHBINA Auddepernnan GyHKIum 2 -
HECKOJIbKUX NEePEMEHHBIX.
15. 5 [TpumeHeHne MPOU3BOTHOM K HCCIIEOBAHUIO (QYHKIUH IBYX 2 -
HEPEMEHHBIX. DKCTpeMyMbl (DYHKIMI ABYX INE€pEeMEHHBIX.
HeoOxoamnmMoe 1 10CTaToyHOE YCIOBHUS SKCTPEMyMa.
14. 5 [IpousBogHass 1O HAINpaBJIEHUIO U TPagueHT (PyHKUUU 2 -
HECKOJIbKUX NEPEMEHHbIX
Hroro B 1 cemectpe: 32 10
15. 6 OcHOBHBIE METOABI MHTETPUPOBAHUSA: HEMOCPEICTBEHHOE, 6 4
3aMeHa MepeMEeHHON U MHTETPHUPOBAHUE TI0 YACTSIM.
16. 6 MHTerpupoBanie pallMOHAIbHBIX JpoOei. 4 -
17. 6 OrnpeneneHHbId  MHTErpaj, €ro CBOWCTBA U METOMbI 2 1
BBIYUCIICHHSL.
18. 6 HecobcTBeHHBIE HHTErpalibl, CHOCOOBI X BBIUMCIICHUS 2 -
19. 6 [TputoskeHUs OTPEICIEHHOTO HHTETpaa. 2 1
20. 7 Juddepennunanbable ypaBHEHUS epBOro nopsiika. Oouiee u 2 2
yacTHOe pemeHus. Y1 ¢ pa3aenstomuMucs NepeMeHHbIMH.
Opnnoponusle Y1, METOJ pElICHHUS.
21. 7 JIuneiinsle J1Y1. YpaBuenue bepnyiu. 2 1
22. 7 JuddepenunanbHble YPaBHEHUH, JOITYCKAIOILINE 2
TIOHMKCHHUE TTOPSIIKA.
23. 7 JIuneiinbie OJIHOPO/IHBIE " HEOJTHOPO/HbIE 4 1
muddepeHnranbaple ypaBHEHHS  2-TO  TOpsAaKa  C
NOCTOSIHHBIMHU K03 punimenramu.
24, 8 MHuo>xecTBa 1 onepanuu Hag HUMU. KomOuHaropuka. 2 -
25. 8 buHapHbIE OTHOLIEHNSI HA MHOYKECTBE. 2 -
26. 8 Heopuentupoanusle rpadpl. Criocobs! 3a1anust rpados. 2 -
HTtoro Bo 2 cemecTpe: 32 8
217. | 9 | Annpoxcumanys. MeTo HaMMEHbIINX KBAJAPATOB. 4 -




No No TpynoemMkocTh
n; paszaena Tema (dac.)
- AU CIUILIT o4yHas 3a04YHas
UHBI
28. 10 Kiaccuueckoe onpeneneHne BeposITHOCTH. 2 1
29. 10 OCHOBHBIE TEOPEMBI TEOPUU BEPOSTHOCTEH. 2 1
30. 10 [ToBTOpHBIE  HE3aBUCHUMBIE  ucHbITaHud.  Dopmyna 2 -
bepnynnu. Teopemsl Jlamnaca. ®opmyna [lyaccona
31. 10 JuckperHas ciydailHas BenuuuHa. E€  uncnoBble 4 1
XapaKTepUCTUKU. 3aKOHbI paclpeiesieHuss JUCKPETHOU
CIIy4ailHOM BEJIMYMHBI
32. 10 HopmanbHBIE  3aKOH  pacmpenesieHHs  BEpOATHOCTEH 2 1
HENIPEPBIBHOW CIIyYallHOW BEJIMYHMHBI
33. 11 Brei6opounsiii  MeTon. CTaTHUCTHYECKOE pachpeeacHue 4 1
CIlyualfHOTO  TpHU3HAKA.  OMIupuyeckas  (QYyHKIUS
pacnpezenenus. [loauron u ructorpaMma
34. 11 YucnoBble XapaKTEPUCTUKH CIy4ailHOro MpH3HaKa. 2 1
35. 11 CratucTuyeckre OLIEHKH IapaMeTpOB paclpe/esICHus. 2 2
Meron momeHTOB. Toueunele oueHku. VHTEpBaibHbIE
OLICHKH.
36. 11 Craructuueckass NpOBEpKa CTATHCTHYECKUX THUIIOTES. 2 -
CpaBHeHHUE JBYX IUCIEPCHNA HOPMAIBHBIX TEHEPATbHBIX
COBOKYITHOCTEM.
37. 11 Teopus KOPPEIALMOHHOTO aHaIM3a (ONpeIeNIeHNEe TECHOTHI 2 -
CBA3M MeXAy TMpu3Hakamu). JIuHelHas KOppensius.
YpaBHEHHE JTMHEHHON PETPECCUM.
38. 11 O06paboTka SKCHEPUMEHTAIBHBIX JaHHBIX  METOJaMH 4 -
MaTEeMATHYECKON CTATUCTUKA
HTtoro B 3 cemecTpe: 32 8
Bcero: 96 26

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

5. Opranmu3anusi CaMoCTOATEJIbHOH PadoThl 00yYaIOUIUXCS M0 JUCHUIINHE

5.1 Tunbl caMOCTOATEILHOM PAa0OTHI M €€ KOHTPOJIb

Tun camocTosiTeJIbHON PadoThI dopma 00yueHus Tekymnii KOHTPOJIb
ouHas 3a04Has

[IpopaboTka MaTepuaia JEKIIHi, 102 TECTUPOBAHUE

IMOATOTOBKA K 3aHATUSIM 258

CamocTosTeTbHOE U3YYCHHUE TEM 24 cobecenoBanme

WA
TECTHPOBAHNE

PacuetHo-Tpaduueckue padboThl 78 - 3amuTa

KonTtponbHbIe paboTh - 86 3anuTa
BCET0 YaCOB! 204 344

5.2 Y4yeOHO-MeTOAMYECKHE MATEPHAJIBI AJISl CAMOCTOATE/IbHON PadoThI

Marematuka:

METOAUYCCKHUEC PCKOMCHAAIMU 110 OpraHu3alid W  BbIIIOJHCHUIO

CaMOCTOSITENIbHOW paboThl oOydaronuxcsi HanpasieHus noarotoBku 20.03.01 Texnocdepnas




6e3omacHOCTh / coctaButenb: M.B. Bunorpanosa / 'AY CesepHoro 3aypanbs — Tromens, 2018.
— 15 c. [DnexTpoHHbIN pecypc]

2. Maremaruka: nporpaMma U METOANYECKHEe yKa3aHus K BBIMOJHEHUIO KOHTPOJIbHBIX padboT
st ooyuaroruxes MJIO nampasnenus moarotoBku 20.03.01 Texnocdepnast 6ezomacHOCTh /
coctaButenb: M.B. Bunorpagoa / 'AY Cesepnoro 3aypanbs — Tromenb, 2018. — 47 c.
[DneKTpOHHBIN pecypc]

3. MaremaTudeckasl CTaTHCTHKA: METOIUYECKHE DPEKOMEHIAIMM 10 OpTaHu3alid |
BBIMIOJTHEHUIO CAMOCTOATEIbHONU paboThl 00yyaroumxcs ouHoi popmbl 00yueHus: HarpaBICHUS
noaroroBku 20.03.01 Texunocdepnas 6e3omacHocTh / cocraButensb: M.B. Bunorpagosa / T'AY
CesepHoro 3aypaibsa — Tromenb, 2018.— 56 ¢. [DneKTpoHHBIN pecypc]

5.3 Tembl, BLIHOCHMbI€ HA CAMOCTONAITEJIbHOE U3yUeHUEe

Ounas popma o0OyueHust

1. Paznen 2. Tema Paznuunble ypaBHEHUS IPSIMOH,

2. Paznen 6. Tema MuTerpupoBaHue TPUTOHOMETPUUYECKUX (YHKIUI: pa3idyHbIC
CIIy4au ¥ METOJIbl MHTETPUPOBAHUS.

3. Paznen 8. Tema: MHoecTBa 1 oneparuu Hag HUMH. CriocoObI 3aaHust rpadoB.

4, Paznen 9. Tema: Annpokcumarnius. MeToJ HaMMEHBIIUX KBAApPaTOB. AJITOPUTM
BBIYHMCIICHUS

3aounas ¢opma o0yueHusn

1. Paznen 2. Templ: basuc npocrpancrBa. Koopaunatsl Bexropa, Henunelinble
omnepanuu HaJx BeKkTopamu, Pasznuunsle ypaBHeHMs npsimoi, Kpusele BTOporo nopsiaka

2. Paznen 5. Tembl: YacTHble NMpou3BOAHbIE (YHKLUUU HECKOJIBKUX MEPEMEHHBIX,
Juddepennman pyHKIIH HECKOTBKUX MTEPEMEHHBIX.

3. Paznen 6. Tema HecoOCTBEHHBIE MHTETPATIBI.

4, Paznen 7. Tema Onnoponusie V1.

S. Paznen 8. Tema bunapHble OTHOLIEHMS HAa MHOXecTBe. HeopueHTHMpoBaHHBIE
rpadsl. CriocoObl 3a1aHust rpados.
6. @®oHJ OLEHOYHBIX CPEICTB /UIA INPOBEJCHUS MPOMEXKYTOYHOH aTTecTAlUU

00y4YaKOIIUXCS M0 TUCIHILINHE

6.1 IlepeyeHr KoOMIeTeHHHH W OIEHOYHbIE CPeACTBA HMHAUKATOPA JAOCTHKEHHSI
KOMIIeTeHIIMH

Koo Nunukarop HaumeHnoBaHue
[Iepeuens aHUpPyEMBIX pe3yJIbTATOB
KoMmne- JTOCTHIKEHUS OIICHOYHOTO
00y4eHus TTO TUCIUIUINHE
MeHyuu KOMIIETCHIIUH CpeacTBa
3HaTh: OCHOBHBIC 3aKOHBI, TOHATHA | TecT

NJI-2 onk-1 51 METOABl  JINHEWHOU anredpsl, | Dx3aMeHaIMOHH
Hcnonb3yer 3HaHUS MaTEMATHYECKOr0  aHajaM3a;, OCHOBHI | BIF OHJIET
OCHOBHBLIX 3aKOHOB AHAJIMTUYECKOM TEOMETPHUU; TOHSATHE U

OIK-1 MaTeMaTUKH JJIsI OCHOBHBIC CBOMCTBA  KOMIIJICKCHBIX
pEILIECHHS TUTTOBBIX YHUCEN; OCHOBBI TEOPHH OOBIKHOBEHHBIX
3ajJa4 B nudhepeHInaTbHBIX YpaBHEHUH,
obiacti Tpo(heCCUOH | IUCKPETHOU MaTeMaTHKH,
aJIbHOM JICATEIBHOCTH | BBIYMCIUTEIBHBIX  METOAOB, TEOpPUHU




BEPOATHOCTEM u MaTeMaTU4YeCKOM

CTaTUCTUKH.

YMmern: UCIIOJIb30BATh
MaTeMaTUYeCKUM anmnapar Uil PEIIeHUs
TUIIOBBIX 3a1a4 aHAJINTUYECKOU

F€OMETPUU, MATEMATUYECKOTO aHAIN3a U
JUHEWHOHW  anreOppl K  PEIHICHHUIO
npodeccroHaBHBIX 33]1a4;

- pemarb OOBIKHOBEHHBIC
muddepeHranbHbIe YpaBHEHUS,
BO3HMKAIOIINX IIPH OIMCAHUU TPOLIECCOB
B WH)KEHEPHO-TEXHUYECKUX
JHMCIUITIIHAX;

- HCII0JIB30BATh CBOMCTBA
KOMIUJIGKCHBIX YHCENl B IIPHUKIATHBIX
JTMCLUTUIAHAX;

- IPUMEHSTh OCHOBBI

BEPOSATHOCTHBIX pacrpeneeHui K
PELICHUIO IPUKJIAJHBIX 337134,

- cobupate u  00pabarbIBaTh
CTaTHCTUYECKYI0  HWH(POPMAIHIO  JUIS
OLICHKH [TapaMeTPOB PacIpeeICHus;

-yCTaHABIMBATh KOPPEISALUOHHYIO
3aBHCHMOCTD MEXIY (akTOpHBIM
MPU3HAKOM u PE3yJIbTAaTUBHBIM,
COCTaBJISITh YPAaBHCHHA 3aBUCUMOCTD

Baagerb: MeToZaMu HOCTPOCHHUS

MaTE€MaTHYECKUX MoOJeIeH c
UCTIOJIb30BaHUEM anmapara
MaTeMaTHYeCKOTO  aHajm3a, TEOpUH
OOBIKHOBEHHBIX Qg depeHInaIbHbIX

ypaBHEHUH, HEOOXOMUMBIX JIJIsI PEIICHHUS
TUIOBBIX MPO(ECCHOHANBHBIX 3aay.

- HaBBIKAMU aHalIM3a U 00pabOTKHU
JAHHBIX, HEOOXOJAMUMBIX Ul PpEIICHUs
THUIOBBIX NPO(EeCcCHOHANBHBIX 3a7a4

6.2.

Ixannl oneHMBaHUA

Ikasa oueHMBAHUS YCTHOIO IK3aMeHa

Ouenka Onucanue
JIeMOHCTpHUPYET CUCTEMHbIE TEOPETUYECKHE 3HaHUS U OTpabOTaHHBIE
OO MPaKTUYECKHE YMEHUS U HaBBIKU. be3ommboyHO ompenenser u
NPaBUJIBHO  IPUMEHSAET  METOAbl  pELICHHs  TUIOBBIX U
KOMOMHHPOBAHHBIX MPAKTUYECKUX 3a/1a4.
JleMOHCTpUpYeT XOpOoLIMi Habop TEOPEeTHUECKUX 3HaHUM U
Xopomo MPaKTUYECKMX YMEHUN U HaBBIKOB. YMeEET NpaBUIbHO BBIOpATh U

NPUMCHUTHL COOTBCTCTBYIOIHUEC MATCMATUYCCKUC METOJAbI K PCUHICHUTIO




Onenka Onucanue

THUIIOBBIX U KOM6I/IHI/Ip0BaHHLIX MPAKTUYCCKUX 3aaa4, HO JOITYyCKaCT
HE3HAYUTEJbHbIE OIIMOKU IIpu pCIICHUHN PCIIOXKCHHBIX 3a1a4.

yI[OBJIGTBOpI/ITCJIBHO THIIOBBIX 3aJa4, HO 3aJadu 0oJiee CI0KHOTO YPOBHA BBI3BIBAKOT

I[eMOHCTpI/IpyeT YaCTUYHBIC TCOPCTUYCCKUEC 3HAHWA W CTAaHAAPTHBIC
IMPAKTUYCCKHUE YMCHUA N HAaBBIKH. Mosxet BBI6paTB MCTOABI PEHICHUSA

3arpynHeHus. JlomyckaeT OMMOKM TpU PEUICHUH MPeIIoKEHHBIX
3a1a4.

HGYI[OBJIGTBOpI/ITe.HBHO IMPAKTUYCCKHUEC YMCHHUA W HABBIKH. HpI/I PCIICHUN THUIIOBBIX 3aJav

JlemoHcTpupyeT cnalOble TeOpeTHYecKHue 3HaHUs, He OTpabOTaHbI

JAO0ITYCKacT FPY6BIC JIOTUYECKHE U BBIYMCIUTENbHEIE OIITNOKH.

IlIxana oneHUBAHUS TECTUPOBAHUSA HA IK3aMEHE

% BBINOJHEHUS 32/1aHUS Ouenka
86-100 OTnnanHO
71-85 Xopomuio
50-70 Y 10BIETBOPUTEIHEHO
menee 50 HeynosnersopurenbHo

IIkaja oueHMBaHUs YCTHOI'O 3a4eTa

OrneHka

Onucanue

3a4uTeHo

O6yqa}0m1/n71051 BJIAICCT IIPAKTUYCCKHUMHA U TCOPCTUUCCKUMU ITPUCMAMU 1 MCTOAaAMHA
10 HpOfI)ICHHBIM pasaciiaM OUCHHUIIIIWHBL. YMeeT caMOCTOSTENHLHO HCIIOIB30BaTh
AITOPUTMHUYCCKUC HpI/IéMH pelmiCHus CTAaHAAPTHBIX 3ala4d pas3gcyiOB AHUCIHUILINHBI.
3HaeT HpOFpaMMHBIﬁ Marcpuall JUCIIHUITIINHBI, HO MOXKET J0IMYyCKaTh
HECYHICCTBCHHBIC OIIINOKH.

He 3auTeno

OOyuvaromuiics HMMeeT 4YacTUYHbIE 3HAHMS OCHOBHBIX IPUEMOB pEIIEHUS U
TEOPETUYECKUX METOJ0B, HApyLIaeT JIOTUYECKYI0 IIOCIENOBATECIbHOCTh B
M3JIOKEHUU Marepuana. YacTMYHO OCBOEHO HCIIOIb30BAHHE AJITOPUTMHYECKHUX
NpUEMOB pellIeHHsI CTaHIapPTHBIX 3a/1a4, JOIYCKAeT CYILECTBEHHbIE OIIUOKH.

Ikaja oueHMBaHUs TECTUPOBAHMS HA 3a4eTe

% BBINOJIHEHHUS 32 JaHUS PesyabTar
50 —100 3a4TEHO
meHee 50 HE 3a4TEHO

6.3 TunoBbie KOHTPOJILHBIC 32/1aHUS WJIM HHbIEC MATEPHAJIbI
YKa3aHbl B IPUIOKEHUN 1.

7. IlepeyeHb OCHOBHOM U 1OMOJTHUTEIbHOM Y4eOHOM JIUTEPATYpPhbl, HEO0OXOAUMOI 115
OCBOCHMS IMCIHUILIHHBI




a) OcHOBHas TUTEpaTypa:

1. YkcycoB C.H., ®erucos FO.M. Marematuka : yaeonoe nocooue / C.H. Ykcycos, FO.M.
®etucos. — 3-e u3a., crep. — Crapsriit Ockon : THT, 2018. — 352 c.

2. JlanunoB, A. M. Maremaruka: yueoHoe mocodue / A. M. Jlanwios, U. A. 'appkuHa. —
ITen3a : [len3eHcKkMi TOCYJapCTBEHHBIN YHUBEPCUTET apXUTEKTYphI U cTpoutenscTBa, ObC ACB,
2012. — 204 c. — ISBN 978-5-9282-0797-7. — TekcT : 3JEKTPOHHBIA // DIEKTPOHHO-
oubanoreynas cucrema IPR BOOKS : [caiir]. — URL.: https://www.iprbookshop.ru/23097.html

0) lonomHuTebHAS TUTEPATYpA:

3. baBpun, MBan MBanoBuy. Breicmias maremarwka: yde0. Al CTyI. €CTECTBEHHO -
Hay4HbIX crieruanbHocTel / Y. U. baBpuH. - 2-e u3n., - M.: Akagemus; 2001. - 616 c.

4. TopenoB B.. MaTtemaTtuka [ D1eKTpOHHBIN pecypc] : COOPHUK 3a7a4 ¥ yIIPaKHCHUM /
B.A. T'openos, O.JI. Kapenosa, T.H. Jleganea. — DIeKTpPOH. TEKCTOBbIE AaHHbIE. — M. :
Poccuiickas MmexxayHapoaHas akaJeMus Typu3Ma, Y HUBepcuTeTckas kuura, 2016. — 112 ¢. —
978-5-98699-189-4. — Pexxum moctyna: http://www.iprbookshop.ru/70538.html

5. Hanko ILE. u np. Beiciiasg mareMaTHKa B yIIpaKHEHHX U 3a7adax: yuyeOH. mocooue. B
2-x 1. U1.-M.: Beicur mik.,1986r.-340 c.;

6. lanko ILE. u np. Beiciias maremaTHKa B yIIpaKHEHHSX | 3a7adax: yuyeOH. mocooue. B
2-x 1. U2.-M.: Beicu mik.,1986r.- 415 c.;

7. I'appkuna, U. A. Maremartuka. Yacts I. CipaBouHble MaTepHabl U TECTHI 10 MOAYJISIM:
yuebHoe ocobue Aiis cTyAeHToB-3a04HUKOB / W. A. IMappkuna, A. M. [lanunos, A. H. Kpyrnosa.
— Ilen3a : [leH3eHckMil rocy1apCcTBEHHBIH YHUBEPCUTET apXUTEKTYpPhl U CTPOUTENLCTBA, DBC
ACB, 2013. — 328 ¢. — ISBN 978-5-9282-0920-9. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO-
oubanoreunas cucrema IPR BOOKS : [caiir]. — URL.: https://www.iprbookshop.ru/23098.html

8. Pa0ymiko, A. I1. Beiciias matematuka. Teopus u 3anaun. B 5 wactax. U.1. Jluneitnas u
BeKTOpHast anreOpa. AHanmutudeckas reomerpus. JuddepennuansHoe ucyucieHne (QyHKIUH
OJIHOI mepeMeHHo# : yuebnoe mocobue / A. I1. Pa6ymko, T. A. XKyp. — 2-e uzg. — MuHcK :
Bermmiimas mkoia, 2017. — 304 ¢. — ISBN 978-985-06-2884-8 (4. 1), 978-985-06-2885-5. —
TekcT : a7eKTpoHHBIH // DnekTpoHHO-O0ubnmoreunas cuctema [IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/90754.html. — Pexwum nocrtyna: 1uis aBTOPU3UP. MMOJIB30BATEICH

9. Pabymiko, A. II. Beicmias matemaruka. Teopus u 3amaun. B 5 wactax. Y.2.
KommiekcHble uncna. HeonpeneneHHbI U ONpeneneH bl UHTerpaibl. OYHKIMN HECKOJIbKHUX
nepeMeHHbIX : ydeOHoe mocobue / A. I1. PsOymko, T. A. XKyp. — Musck : Boimiimas mkona,
2016. — 272 c.— ISBN 978-985-06-2766-7 (4. 2), 978-985-06-2764-3. — TeKCT : 2JIEKTPOHHBIN
/' DOnexktpoHHO-OMOmmoreuynas  cucrema [PR BOOKS : [caiit]. —  URL:
https://www.iprbookshop.ru/90755.html. — Pexwum nocrtyna: 1is aBTOpU3Up. MOJIL30BATEINCH

10. Ps6ymko, A. Il. Beiciias marematuka. Teopust u 3amaun. B 5 wactax. UY.3.
OObikHOBeHHbIE nuddepeHnanbable ypaBHeHus. Psapl. KpartHele uHTerpanel @ ydeOHOe
nocobue / A. I1. Ps6ymiko, T. A. XKyp. — Munck : Bersitmas mkomna, 2017. — 320 ¢. — ISBN
978-985-06-2798-8 (u. 3), 978-985-06-2764-3. — TekcT : HNEKTPOHHBIA // DIEKTPOHHO-
oubmuoreunas cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/90756.html.
— Pexxum poctymna: s aBTOpU3Up. MOJIb30BaTeNen

11. Pynakos b.I1. llkonbHas U By30BCKash MaTeMaTuka B ¢opMmynax U rpadukax —
cripaBouHOe ntocodue. — Tromens: «BekTop byk», 2005 — 280 c.

8. Ilepeyenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHMKAIMOHHON  CeTH
"Unrepuer"

- Exponenta.ru, o0pazoBaTeIbHBIN MaTeMaTU4eCKUi cauT
(http://www.exponenta.ru/);

- [TpakTrKyMm 1o MaTeMaTUYECKOMY aHanu3y (Buaeokypc)

(https://hghltd.yandex.net/);
- Www.intuit.ru - Bugeokypcel «MaremaTukay



https://www.iprbookshop.ru/23097.html
http://www.iprbookshop.ru/70538.html
https://www.iprbookshop.ru/23098.html
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- DekTpoHHO-0MbOIMoTeuHas cucrema «Jlanby (http://e.lanbook.com/),

- DnexTpoHHO-0MOaHOTeuHas cuctema «IPR-booksy (http://www.iprbookshop.ru/);

- AJl. Manura, MIY, MHWurepuer-yueouuk «Teopust BeposTHOCTEH U
MaTeMaTHYeCKasi CTATUCTHKa» JUIS CTYICHTOB €CTECTBEHHBIX (akyiabTeToB (WWW.teorver-
online.narod.ru);

- Buaeokypcsl «Teopust BEpOSTHOCTEH M MaTeMaTHUECKash CTaTHCTUKa», «OCHOBBI
TEOPHH BEPOATHOCTEH», K OCHOBBI MATEMATHUECKOM CTATUCTHKUY (WWW.INntuit.ru)

9. MeToauuyecKue YKa3aHus Jsd oﬁyqammnxcﬂ 0 OCBOCHHIO JTUCHMILIMHBI

1. ManpuykoBa H.H. UHTerpanpHoe ncyucieHue (yHKIIMH OJHOW MEPEeMEHHOHN: yueOHOe
nocobue / H.H. MansuykoBa, C.B. KynukoBa. — Tiomenp ; ®IT'BOY BO I'AY CeepHoro
3aypanbs, 2018. — 78 c.

2. ManpuykoBa H.H. JluneitHas u BekTtopHas anreOpa [DneKTpoHHBIA pecypc]: ydeOHoe
nocobue / H.H. Manpuykosa, C.B. Kynukosa ; TAY Cesepnoro 3aypanbs — Tromens, 2013 —75c.

3. Sxo6rok JI.U. BunorpagoBa M.B. Beicuras Matematuka — ydebHoe mnocobue.-TroMeHb:
N3narensctBo Bektop byk, 2016 -409 c.

4. Slko6rok JI.M. Bunorpagosa M.B. Teopus BepossTHOCTE# 1 MaTeMaTHYEeCKasl CTaTUCTHUKA-
yaeOHoe nocobue.-Tromenn: M3narensctBo Bektop byk, 2016 -260 c.

10. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOT Wil
1. Jlns BBINOJHEHUS pacyeTHO-rpauyeckux paboT CTYAEHTaM pPEKOMEHAYeTCs
ucnonp3oBath mporpammy Microsoft Office (anexTponnsie Tabmumsl Microsoft Excel);
2. DHOC Moodle.

11. MatepuajJibHO-TeXHHYECKOE 00ecredeHue TUCIUNINHbI

JlekIMOHHBIE W TPAKTUYECKUE 3aHATUS TMPOBOASATCS B aYAUTOPUAX C KOJUYECTBOM
y4eOHBIX MECT, JOCTATOYHBIM ISl pa3MEILCHUSI CTYICHTOB JJAaHHOTO HAIIPABJICHHS IMOJITOTOBKH, 1
000pYyTIOBaHHBIX JIOCKOW MJIM MYJIbTUMEIUUHBIM 000PYI0BAaHUEM.

J11s1 BBITIOJTHEHUST CAMOCTOSTEILHOM padOThI CTYACHTHI MOTYT IOJIB30BAaThCS YN TATbLHBIMHU
3anamu Oubnuoreku ®I'BOY BO TI'AY CesepHoro 3aypaiibs, B TOM YHCJIE€ OCHAIIEHHBIX
KOMIThIOTEPAMHU C JIOKAJIbHON CEThIO U BBIXOJIOM B HHTEPHET.

12. OcoOeHHOCTH OCBOEHHSI TUCHHUILIMHBI IS HHBAJIU/I0B M JHIl C OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbA

OOyuenune oOyyarolmUXxcsi C OTrPaHUYEHHBIMH BO3MOXKHOCTSMM  370POBbSl  IIpH
HEOOXO/MMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJalTHPOBAaHHOM paboueil mporpamMmsl ¢
UCIIOJIb30BAaHUEM  CHELMAIBHBIX METOJOB OOY4YeHMs] M JUAAKTHYECKUX  MaTepHalloB,
COCTaBJIEHHBIX C Y4Y€TOM OCOOEHHOCTEH NCHUXO(PHU3MUECKOTO Ppa3BUTHUS, WHAWBUAYaTIbHBIX
BO3MOYKHOCTEH M COCTOSTHUS 3/I0POBBS TAKUX 00ydaronuxcs (00yJdaromerocs).

B nensix ocBoeHust yueOHOM MporpaMmbl JUCHMITIIMHBI MHBAIMAAMHI M JIMLAMH C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMU 37J0POBbsI 00ECIIEUnBaETCS:

* U1 HMHBAIUAOB M JIMI] C OIPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3[0pPOBBSI IIO 3PEHHUIO:
pa3MelleHne B JOCTYIHBIX i1 00y4YarolmuXcs, SBJISIONIMXCS CIENbIMU WM CIaO00BUIAIINMU,
MecTax U B aalTUPOBAHHOM (popmMe cripaBOYHOM HH(OPMAIIMK O PACTUCAHUYU YUEOHBIX 3aHATHIA;
MPUCYTCTBHE ACCUCTEHTa,  OKAa3bIBAIOILEro 00yyaromeMycst HE0OX0AUMYIO MTOMOIIb;
BBIMTYCK aJIbTEPHATUBHBIX ()OPMATOB METOAMYECKUX MaTepUaNoB (KPYHNHBIA MpUDT WK
aynuodaiinel), HWCHoib30BaHue Bepcuu caita g crnaboBupammx OBC PR BOOKS wu
cneuuanbHoro MoomibHoro npuioxenus IPR BOOKS WV-Reader (mporpamMMbl HEBU3yaabHOTO
JoCcTyna K wHGOpMAIMK, MPeIHA3HAYCHHOW Uil MOOWJIBHBIX YCTPOWCTB, pabOTalOIIMX Ha
omeparmonHoii cucreme Android u 10S, kxotopas He TpeOyeT cHenuanbHO OOYyUYEHHOTO


http://e.lanbook.com/
http://www.iprbookshop.ru/
http://www.teorver-online.narod.ru/
http://www.teorver-online.narod.ru/
http://www.intuit.ru/

accucrteHrta, T.K. Jioau ¢ OB3 mo 3peHuio paboTalOT CO CBOMM YCTPOMCTBOM NPUBBIYHBIM
CIIOCOOOM, UCTIONB3Yys CHEIUATbHBIC MITATHBIE MPOTPAMMBbI IS HE3PSAUHX JIO/CH, C KOTOPBIMH
IPR BOOKS WYV-Reader umeer noiaHyr0 COBMECTUMOCTb);

* Ui WHBAINAOB M JIMI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3I0pPOBbS IO CIyXY:
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJCTBAMHU BOCIIPOM3BEICHUE HH(POPMALINY;

* Ui MHBAIWAOB M JIMI C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3[J0POBBS, HMEIOLIHUX
HApyLICHUS OMOPHO-JBUTATEIBHOTO almapaTa: BO3MOXKHOCTh OECHpPEINsATCTBEHHOTO JOCTYIa
o0ydJaromumxcs B y4eOHbIe TIOMELICHUS, TyaJeTHbIe KOMHATHI U JIpyrUe MOMENIeHus Kadenpebl, a
TaKXKe MpeObIBaHUE B YKA3aHHBIX  TTOMEIIECHUSIX.

OOpazoBaHue OOy4alOIIMXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI MOXKET OBITH
OpPraHM30BaHO KaK COBMECTHO C JAPYTUMH OOYYaIOUIMMHCA, TaK U B OTACIBHBIX TPyINax WK B
OT/AEJBbHBIX OPraHU3aIHsIX.



ITPHJIOKEHHUE 1

MunwucTepeTBo cenbekoro XossicTsa Poccuiickoin deneparuu
®I'BOY BO I'ocynapcrsennslii arpapeii yausepcuter CeBepHOro 3aypaibsa
VKeHepHO-TeXHOIOTHIECKUH HHCTHTYT
Kadenpa maremaTuku 1 HuHOOPMATUKH

®OH/I OLIEHOYHLIX CPEJICTB

110 yueOHO ucHuiuinHe MaTemaTHka

nuist HanpasneHus noarorosku 20.03.01 Texnocdepnas 6e3omacHoCTh

npodms [ToxxapHas 6e30macHoCTh

VYpoBeHb BrIcIIero 00pa3oBanus — OakagaBpuat
Pazpaboruuxu: nonent M.B. Bunorpaosa,

YTBEpXKACHO Ha 3aceNaHny Kadeaps

npotokoist Ne 10.1 ot «01» mrons 2021 .

H.o. 3aBemyrontero xadeapoi %/ M.B. Bunorpayiosa

Tiomenn, 2021



KOHTPOJIBHBIE 3AJAHUSA U UHBIE MATEPUAJIBI OHEHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XaPAKTEPU3YIOLIHM e ITANbI
(opMupoBaHusa KOMIETEHIMH B MpoLiecce OCBOEHUS IHCHUILIUHbBI

«MareMaTHKa»

1 KoHTpoJibHbIe BONPOCHI K MPOMEKYTOUYHOI aTTeCTAlNU

Bomnpocs! 11 moAroToBKM K 3k3ameny (1 cemectp)

Komnerenuus Bonpocsl

1. Omnpenenutenu U UX CBOMCTBA.
2. Marpunsl. [eiictBus vag marpuiamu. OOpaTHast MaTpHiia
3. Pemenue cucteM JMHEWHBIX ypaBHEHHM MeroaoM Kpamepa,
l'aycca
4. TlonsTue BEKTOPHOW BenMYMHBL JIMHEHHBIC oOllepanuyu HaJ
BekTOpaMu. basuc npocrpancrea. Pannyc — Bekrop. Koopaunatsl
BEKTOpa B JaHHOM Oa3uce.
5. OcHoBHBbIE 337a4l IPOCTPAHCTBA.
6. VYrom mexay Bekropamu. CKaJlpHOE MPOU3BEACHUE ABYX
BEKTOPOB U €ro OCHOBHbIE CBOiicTBa. CKaJsipHOE IPOU3BEJICHUE B
KOOpJMHATHOUN opme
7. BexkTopHOE€ mNpOM3BENEHHME U €ro OCHOBHBIE CBOWCTBA.
CwMmeniaHHOe MTPOU3BEICHUE U €T0 OCHOBHBIE CBOMCTBA.

OIK-1 8. YpaBHeHHE JIMHUH HA TIOCKOCTH.

Criocoben  yuMTBIBATE | 9 Pasnpumbie ypaBHeHWS HpsAMOil JMHMM HA TUIOCKOCTH. YTod

COBPCMCHHBIC MESK/Ly TIPAMBIMH. PaccTOsIHUE OT TOUKH 0 TPSIMOM.

TCHJACHIHMW — PasBUTHA | 10, InockocTs. HopMasbHBINA BEKTOp IIOCKOCTH. PaccTostHME OT

TEXHHUKHU ¥ TEXHOJIOTHH B
obmactu TexHOoc(hepHOI
0e30MIacHOCTH,
U3MEPUTENbHON u
BBIUMCIIUTEIIBHON
TEXHHKH,
MH(OPMaLMOHHBIX
TEXHOJIOTHI npu
pEIICHUH TUTTOBBIX 33124
B obmactu
npoQecCHOHAIbHON
NESITEIbHOCTH,
CBSI3AHHOM C  3allUTOMN
OKpYXarolie cpenbl u
obecrieueHreM
0€30MMacHOCTH YelIoBeKa

TOYKH JIO THIOCKOCTH. [IpsiMast U TIIOCKOCTH B MTPOCTPAHCTBE.
11. TlonaTtne  KOMIUIGKCHOrO  4uciaa.  AnreOpawueckas |
TPUTOHOMETpHUUEcKas (opMa KOMIUIEKCHOTO yncia. ['eomerpuueckoe
n300pakeHue.
12. JlelicTBUS C KOMIUIEKCHBIMU YHCIIAMH.
13. TloHsTHE NOCTOSHHOW U MEPEMEHHON BEJIMYHMH, TIPUMEPBHI.
14. ®Oynkums omgHou nepeMeHHon. OOIacTh onpeaeneHus GyHKIUNA
u 06sacTh 3HaYeHus pyHKkuuu. CrocoOsl 3a1aHus GyHKLINU.
15. OcHoBHble cBoiicTBa GyHKIMU. [TOHATHE 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 Heonpenenennoctei Buga 0 u © .
19. TIlepsblif 3ameuarenbHBIi mnpenen. Bropoil 3ameuaTenbHBIN
npesed.

20. HempepsiBHOCTb (yHKIMU. TOUKH pa3pbiBa (GyHKIIHMH.

21. TloHsATHE KOMIUIEKCHOTO 4HCJa, €ro ajredOpandeckas ¢opma.
['eomeTpuueckoe n300pakeHHE.

22. Tpuronomerpuueckas popma komruiekcHoro uncina. [lepexox ot
anreOpanyeckon bopmbI KOMIUIEKCHOTO qucia K
TPUTOHOMETPUUECKON 1 Ha00OPOT.

23. JleiicTBus Ha/ KOMILIEKCHBIMH yHciaaMu. [lokaszarensHas Gpopma
KoMIUTeKcHoro uncia. opmyina Ditnepa.




Komnerenius Bomnpocsl
24. PemieHne  KBaJpaTHBIX  YpaBHEHHH C  OTPHUIATENbHBIM
JTUCKPUMHHAHTOM.
25. 3amaum, IPUBOIAIINE K TIOHSATHIO TPOU3BOTHOM.
26. Ompenenenue npousBoaHoi. Ee reomeTpuueckuii u puzndeckuit
CMBICIL.
27. OO1ee npaBUIIO BHIYUCICHUS IPOU3BOAHOM IO OMPEESICHUIO.
28. IlpaBmia nuddepenmupoBanus. [Ipou3BOAHBIE OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIIHA.
29. uddepenupoBanue CIIOKHOM byHKIMN.
HuddepennmpoBanne HEIBHON (QYHKITUU.
30. Jlorapudmuueckoe  muddepennuposanue.  [IpousBogHbIC
BBICILIUX MOPSIIKOB.
31. Huddepenuman ¢yukuuu. llpumenenne muddepenunana x
NPUOIMKEHHBIM BBIYMCIICHUSIM.
32. Ilpu3Haky MOCTOSHCTBA U MPU3HAKA MOHOTOHHOCTH ()YHKIIHU.
33. Touku »skcTpemymMa (YHKIUU. YCIOBHS CYIIECTBOBaHUS
AKCTpeMyMa (yHKIINH.
34. BbINykIOCTh W BOTHYTOCTh (QyHKUMH. Touku meperuda
GyHKLINU.
35. Acumnrtorel  QyHkuuu. llpuMeHeHue  MNPOU3BOAHON K
MCCIIEI0BAHUIO (DYHKIIMI OJTHOM MepEeMEHHOMN.
36. Ilonstue (QyHKIMM HECKOJbKUX MepeMeHHbIX. OO0macthb
orpeneNneHus, 00JacTh 3HAYCHUH M mpeaen (YHKIUU HECKOIbKUX
nepemeHHbIX (OHIT).
37. Yacrusie npousBoaubie ®HIT. [Tonusnii quddepennnan OHIIL.
38. TlpowusBoanas no HanpasieHuto u rpajaueHT OHII.
Bomnpocsl 11 NOATOTOBKH K 3a4eTy (2 ceMecTp)
Komnerennus Bonpocsl
MHoXecTBa 1 OTiepauy HaJl HUMH.
buHapHble OTHOIIEHHS HA MHOXKECTBE.
HeopuenTtupoBanHusie rpagpl.
OTK-1 Crioco6b1 3amanusi rpados. IlepBooOpaszHas (yHKUMH U
TIOHSATHE HEOTIPEIEIIEHHOTO UHTErpaa.
Crniocoben YYUTHIBATh .
OcHOBHBIE CBOICTBA HEOIPEIEIEHHOr0 HHTerpaa. Tabnuna
COBpPEMEHHBIE TEH/ICHINH
.. | OCHOBHBIX HHTETPAJIOB.
Pa3sBUTHSI TEXHUKU U TEXHOJIOTHH
.. | OCHOBHbBIE METOJ/Ibl MHTEIPUPOBAHUSA: HEMOCPEICTBEHHOE,
B obnactu TeXHOC(HEPHOM .
. 3aMeHBI TIEPEMEHHOM, TI0 YaCTSIM.
0€30I1aCHOCTH, U3MEPUTEIILHON U
. WHTerpupoBaHue OCHOBHBIX 3JI€MEHTAPHBIX PALMOHAIBHBIX
BBIYUCITUTEILHON TEXHHKEL, | |\ ~obr
WH(OPMALIMOHHBIX ~ TEXHOJOTUI P )
WuTerpupoBanue HEMPaBUIBHBIX AIIEMEHTaPHBIX
NpY pEIICHUH THUITOBBIX 337134 B .
. | parmoHAIBHBIX TPOOEH.
oOnacti npogeccuoHaTbHON .
. WHTerpupoBaHue HEAJIEMEHTAPHBIX PALIMOHAIBHBIX APOOEH.
NEeSITETPHOCTH,  CBS3aHHOM  C
. . . 3amaun, TPUBOMAIIME K TOHATHIO  ONPEACIICHHOTO
3alIUTON OKpYXaroulel cpensl u
UHTErpaa.
obecrieueHreM 0€30MacHOCTH
qeTOBeKa . [loHsiTHE ~ OMpeneNeHHOT0  WHTerpajia.  BrelumciieHue
OTIpENIeTIEHHOT0 UHTETpaja U ero CBOMCTRA.
. MeTo1bl MHTETPUPOBAHUS B OTIPEACIICHHOM HHTETpAJIe.
. [IpuiokeHust ONpeAeNeHHOr0 UHTErpana K pelIeHHIO
NPaKTUYECKHX 3a/1a4.




. HecoOcTBeHHBIC HHTETPAITHI.
. Juddepennmanpaple  ypaBHEHHs MEpBOTO TMOpPsAKAa C
paznensomumucs kodhounuentamu. 3agada Komm.

. JIuneitnple  qudQepeHnnaIbHbple  ypaBHEHHS — IIEPBOTO
HOPSIIKA.
. luddepeHninanbupie  ypaBHEHUS  BBICIIMX — TOPSIZIKOB,

JIOMYCKAIOIUe MOHM)KEHHUE TTOPSIKA.
. JIuneitnple ogHOpOAHBIE AU(PepeHIaTbHbIC YpaBHEHUS 2-
IO MOPSI/IKA C MMOCTOSHHBIMH K09 pUIIEHTaMH.

Bomnpoce! 11 OAroTOBKM K 3K3aMeHy (3 cemecTp)

Kommerenius Bomnpocsr
1. OcHOBHBIE  TIOHATHA  TEOPUU  BEPOSATHOCTEH:
ucneiTanue u  coOwbiThe. Krnaccudukanus —ciydaiHbIX
COOBITHH.
2. Knaccuueckoe ompeseneHre BEpOATHOCTH COOBITHSL.
Craruyeckast BEpOSITHOCTb.
3. DnemeHTbl KoMOUHAaTOpUKU. OCHOBHBIE (POPMYIIBI.
4, Cymma coOwituii. Teopema ciioxeHus: BEpOSTHOCTEM
HECOBMECTUMBIX coObITuH. IlomHas rpymnma coObITHIL.
OIK-1 [IpoTrBOMONOXHBIE COOBITHS. }
CriocoGen VUHTHIBATE 5. [TpousBenenne COOBITUH. yCJ‘IOBHa}IU BEPOSITHOCTh
COBDEMEHHBIC TeHIeHIIH coObITUA. TeopeMbl YMHOKEHHUSI BEPOSATHOCTEH.
pa3BHTHSA S u | 6 HezaBucumeie SO6HTI/I${. Teopema yMHOXEHUS IS
Texmnonormii B obnacty | HE3ABHUCHMBIX COOBITHI. BeposTHOCTh TOSIBIICHHUS XOTS OBI
TexHOChepHOi OJIHOTO COOBITHSI. } }
6E30M1ACHOCTH, 1. ®opwmyna noaHou BeposaTHocTH. Dopmyna beiieca.
H3MEpHTETHHOM a8 [ToBTOpHBIE He3aBUCHMBIE HCIHBITaHuA. Dopmyna
BBIYUCIIUTEIIbHOW  TEXHUKH, beprymm.
HH(OPMAIHOHHBIX 9. JlokanpHass W wuHTErpajbHas TeopeMbl Jlammaca.
TEXHOJIOTUH TMpH PEUICHUH @opmyna Ilyaccona .
10. Omnpenenenre W BUIBl  CIy4YalHBIX  BEJIMYUH.

TUTIOBBIX 33aJa4 B 00JIacTH
npogecCuoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOM C
3aIIATON OKpYKaroIen
cpensl U obecrieueHUEM
0€301acHOCTH YeJIoOBeKa

JluckpeTtHas ¢.B. 3aKOH pacrpeielieHus 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.: onpesiesieHne, CBOMCTBa, (hopmyna

JJIA BBIYMCIICHUA. CpeL[Hee KBaApATUICCKOC OTKIIOHCHUC.

13. 3aKoHBI pacrpeaesieHus J1.c.B.

14. HenpepeiBable  c.B. @DyHKIMA  pacnpenesIeHus
BEPOSITHOCTEH. H.C.B., €€ CBOMCTBA U TpaduK.

15. BeposaTHOCTB nonaganys ¢.B. B 3aJaHHBIN UHTEPBAJL.
16. [InoTHOCTE pacnpeneneHuss BEpOSITHOCTEN H.C.B., €€
CBOMCTBA U Ipa UK, BEPOSITHOCTHBINH CMBICIL.

17. UwucnoBbie XapakTEePUCTHKU H.C.B. M(x), JI(x), O(X).
DopmyIbl 4J1 UX BBIYUCIECHUS.

18. HopmanbeHoe pacnpeneneHue H.C.B. [InoTHOCTB
BEPOSITHOCTH, €€ CBOICTBA U rpaduk.

19. Yucnossie XapaKTepUCTUKU HOPMaJIbHOTO

pacnpeaciiCHus.




20. I'enepanbHass ®  BBIOOpPOYHAST  COBOKYITHOCTb.
Bei0opounblit MeTOI.

21. BapuanuoHHbli psi: TUCKPETHBIA U MHTEPBAJIbHBIMN.
[Tonuron u rucrorpamma.

22. Omnupudeckass (QyHKIUS —pacupeneiieHus | ee
CBOMCTBA.

23. YucioBbie XapaKTePUCTUKH BBIOOPOYHOM
COBOKYITHOCTH.

24, OMIUPUYECKHE MOMEHTHl  BBICHIMX  MOPSAKOB.
AcuMMeTpHUsl U IKCLIECC.

25. Craructuueckue OLICHKHU rapaMeTpoB
pacripeneneHus. ToyeuHble OLIEHKU U €€ CBOWCTBA.

26. OueHkH MapaMeTpoB paCHpPENeNICHUs C MOMOUIBIO
MHTEPBAJIOB, IOHIATHE HAJIS)KHOCTH HHTEPBAJIA.

217. Craructuueckas mpoBepKa rUMoTe3, BUJIbI OMIMOOK.
28. 3amaun  KOPPENSIMOHHOTO  aHanmu3a.  [lapHas
JTUHEIHAsT KOPPeNsAIus.

29. Koodpduuuenr nuHEHHOW KOppeNsMH U €ro
cBoiictBa. [IpoBepka Ha 3HAYMMOCTb.

30. VYpaBHeHnue  nuHEWHOW  perpeccun.  [IpaBuio
HaXO0XAeHUA K03 PUIHeHTa THHEHHOW perpeccuu, ero CBs3b
¢ K09((HUIIMEHTOM KOPPEIISIIH.

IIpouenypa oueHuBaHus IK3aMeHA

Bompocer k 3k3aMeHy oOydaromuecss MONTyYar0oT B TCUCHHE IEPBOM HEIeId Hadvala
W3YYEHUS TUCIUIINHBI.

Ecnu 3xk3amen npoeooumcs ¢ gpopme mecmuposanusn ¢ IUHOC Moodle, mo:

1. oOydaronuecsi JOMyCKAaroTCs K SK3aMeHy 10 JUCHUIUIMHE TPH YCJIOBUU
YCIICITHOTO BBHITIOJHEHMSI TEKYIIErO0 KOHTPOJS B Te4YeHHE cemecTpa. K Tekyliemy KOHTPOIIO
OTHOCSITCS:

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

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

- ycnemHas 3amura PI'P (ounas popma o0ydenus);

- yCIIeIIHas 3allyuTa KOHTPOJIbHOM padoThl (3a0uHast popma 00ydeHus).

B nmporuBHOM ciydae oOywaromigecss HE JIONYCKAIOTCS K OK3aMCHAIIMOHHOMY
TECTHUPOBAHUIO JI0 TIOTHOM JTUKBUIAIIUH BCEX 33J0KEHHOCTEH;

2. sk3ameHanmoHHEIH TecT B OMOC Moodle Bkmrouaer 30 TeCTOBBIX 3aJaHUI,
BBIOpaHHBIX B cIy4yallHOM Tmopsjake U3 0OaHka TecToBBIX 3agaHuil. OOydaromemycs
MPEIOCTABIISACTCS | MOMBITKA JUIS CJa9X TECTA MPOJOJIKUTEIILHOCTBIO 45 MUHYT.

Ecnu 3x3amen npoeooumcsa no IK3amMeHayuoOHHbIM Ounemam 6 popme codece0osanus,

mo:

1. oOyyaromuecsi MPUXOAAT Ha HK3aMEH COMNIacHO Trpaduka 3K3aMEHALMOHHOM
CEeCCHH,

2. 9K3aMEHAIlMOHHBIM OWJIeT BKIJIIOYAeT TpU Borpoca (OJUH TEOPETHUYECKUH, IBa
MPAKTHYECKUX ),

3. KaX/Iblif 00yJaronuiics ciryuaitHpIM 00pa3oM BHITSTUBAET ouser, roropurcs 30-40

MHHYT, YCTHO OTB€YACT 3K3aMCHATOPY, IMOCJIC CO6€C€)IOB3HI/I$I OK3aMCHATOP BBICTABJIACT OLICHKY,
4. OIICHKA 3aHOCATCA B OK3aMCHAIMOHHYIO BEJOMOCTD U 3aUCTHYIO KHUKKY,



5. pe3ynbTaT SK3aMEHa BBICTABISETCA COTJIACHO IIKale OLEHHBAHUS YCTHOTO
9K3aMeHa MPH YCIOBHUHU MOCEIIEHUS 00Y4arOIUMCs 3aHATUH, YCIIEIIHOTO BBIITOJHEHHSI TEKYIIETO
KOHTPOJIS B TeueHue cemectpa. K TexyiemMmy KOHTPOIIO OTHOCSATCS:

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

- IIOJIyYeHHE OLIEHKHM «3aYTeHO» 3a coOeceOBaHME IO TeMaM, BBIHOCHMMBIM Ha
CaMOCTOSITENIbHOE U3YyUCHHE;

- 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 BHJIaM TEKYLIETO KOHTPOJIS, M, €CIIM 00yJaroIuiicsi HE OTBEYAET Ha JOTOIHUTEIIbHbIC
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 mpoBOIUTCS IO SK3aMEHAIIMOHHBIM OmieTaM B hopme cobece1oBaHus, TO:

- OIICHKA «OTJIMYHO» BBICTABISETCS, €CIM OOYYaroIIUKCS MOJHOCTBIO PACKPBLI
CoJIep’)KaHUE BOINPOCOB  OwiieTa, HW3JIOKMUI MaTepuall B  OINPEAEIECHHOW JIOrMYECKOM
MOCIIE0BATEIHbHOCTH, TOYHO HCIIONBb3ysd MaTeMaTHYeCKyl0 TEPMHUHOJIOTHIO U TPaKTHYECKUE
HaBbIKM; II0Ka3aJl YMEHHE WUIIOCTPUPOBATh TEOPETUUYECKHE BBIKIAJKM KOHKPETHBIMHU
npuMepamu; 0e30mHUO0YHO OmpenensieT W MNPaBHIBHO MPUMEHSET METOAbl PElIeHUS
IIPAaKTUYECKUX 3a1aHUM.

- OrneHka «XOpOIIO» BBICTABISETCSA, €CJIM OOY4YaIOUIMiiCS BBIIOJHUI OCHOBHBIE
TpeOOBaHUS  HA OLIEHKY «OTJIMYHO», HO MpPH ITOM HMMEET OJWH M3 HEJAOCTaTKOB: B OTBETE
JIOTIYIIEHbI HEOObIINE OUTNOKH, HE NCKA3UBIINE MATEMAaTUYECKOE COJEpKaHuE; MMPH OTBETE Ha
BOTIPOCHI OWJIeTa JOIMYIIEHBI OIMH—/1Ba HEA0YETa, UCTIPABICHHBIC 110 3aMEYaHUIO MTPETIOIaBaTEIs;
JIOTIYIIIEHBI OJIHA UJTU JIB€ HEerpyOble OMMOKY MPU PEHICHUH MTPAKTUYECKHUX 3aJaHH.

- OrneHka «yJ0BJIETBOPUTEIHHOY BBICTABIISETCS, €CJIN 00yJaroInics HE TOTHOCThIO
WM HENOCJIeI0BaTEeIbHO PACKPBLI COIep KaHue BOMPOCOB OMIIeTa, HO MoKa3all o0liee MoHMMaHue
TEOpPUU U MPOJEMOHCTPUPOBAT YMEHMs, JOCTAaTOYHbIE JJIsi JaJbHEHIIEro yCBOEHUS
IPOTPaMMHOI0 MaTepuaa Mo MareMaTuKe, UMENIUCh 3aTPYIHEHHsI UITH JIOMYIIEeHbl OIINOKHU MpH
peLIeHNH MPAaKTUYECKUX 3aJaHUN; 00ydaromuiicsi MOXKET BbIOpaTh METOJbl PEIIEHUs] THIIOBBIX
3a1a4, HO 3a7ayd Oojiee CJIO0XHOTO YPOBHS BBI3BIBAIOT 3aTPYAHEHUs; NPH JIEMOHCTpAIUH
TEOPETUYECKOr0 U TMPAKTUYECKOro MaTepuaja BbISBJIEHA HeAOocTaToyHass c(hopMHpPOBAHHOCTH
OCHOBHBIX YMEHHH U HaBBIKOB.

- OrneHka «HeyI0BIETBOPUTEILHO) BBICTABIISAETCSA, €CIIU 00Yy4aIOIUNCS HE paCKpbLI
OCHOBHOE COJIepXKaHHe Y4eOHOro MaTepuaja I0 MaTeMaTHKe, OOHAapyKWl HE3HaHue WU
HENOHWMaHue O0JbIlel WK Haubosee BaKHOM yacTH yueOHOro Marepuana, JOMyIeHbl OITUOKU
B ONPEICIICHNN MaTEMaTUYECKUX MOHSITHH, IIPU PEIICHUH NPAKTUYECKUX 3a/lad, KOTOpbIE HE
UCIPABJIEHbl TOCJE€ HECKOJbKMX HABOJASIIMX BOMPOCOB MpenojaBarens; oO0ydaromuncs
IPOIEMOHCTPUPOBAT HEC(OPMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

IIpoueaypa oueHuBaHusd 3a4era

Bompocsr k 3aueTy o0ydaromuecs noilyJaroT B TeUeHUE TIePBOI HeJIe Havyalla H3y4eHus
JOUCIHUITIIINHBI.
Ecnu 3auem nposooumcs ¢ popme mecmuposanus ¢ IHOC Moodle, mo:



o0ydJarouuiics IomycKkaeTcss K MPOMEKYyTOYHON aTTeCTallMM MO JUCHUIUIMHE B (opme
TECTUPOBAHUS NP YCIOBUU MOCEIIEHUS 3aHATHI U YCTIEITHOTO BHIMOJIHEHHSI TEKYILIET0 KOHTPOJIS
B TEUEHUE CEMECTPA, KOTOPOE BKIIIOYAET:

- MOJIO’KUTEbHBIE OLICHKH 32 POMEXKYTOUHbIE KOHTPOJIbHBIE pPadoThI (0uHas hopma
o0OyueHus);

- ycremHoe co0OeceoBaHUEe 10 TeMaM, BBIHOCHMBIM Ha CaMOCTOSITENIbHOE
U3YYEHUE;

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

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

B npotuBHOM ciyyae oOy4aronuiics He JOMyCKaeTCs K MPOX0XKIACHUIO TECTOBBIX 3aJaHU,
J10 TTOJIHOM JIMKBU/IALIMU BCEX 33JI0JIKEHHOCTEN.

Tect B cucreme anekTponHoro odyuenuss Moodle Bkimrogaer 30 BOpocoB, B CIIydailHOM
HopsiIke BBIOpAaHHBIX M3 OaHka BompocoB. OOydaromeMycsi NPEAOCTaBIACTCS 2 TONBITKH
MPOJOKUTEILHOCTHIO 45 MUHYT KaXKaasl.

Ecnu 3auem npoeooumcs 6 popme cobecedosanus, mo:

OOyyaromuiicst JOMycKaeTcsl K MPOMEXKYTOYHON aTTecTally Mo JUCIHUILIMHE B (hopme
co0ece0BaHNs IPU YCIOBUH YCIEIIHOTO BBHIIOJHEHUS TEKYIIET0 KOHTPOJIS B TEUEHHE CEMECTPA,
KOTOPO€ BKJIFOYAET:

- MI0JIO’KUTENIbHBIE OLIEHKH 32 IPOMEKYTOUHbIE KOHTPOJIbHBIE pabOoThI (0uHast hopMa
oOyueHus);

- ycremHoe co0eceoBaHUEe 10 TeMaM, BBIHOCUMBIM Ha CaMOCTOSITEIbHOE
U3YyYCHUE;

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

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

B npotuBHOM ciryyae o0y4arouuiicss He AOMYCKAEeTCsl K IPOMEXYTOUHOM aTTeCTaluu, 10
MOJTHOM JTMKBUJIAIIUH BCEX 33I0JKEHHOCTEM

Kpurepun oueHku 3a4yera

Ecnu 3ader npoBoautcs B popme rectupoBanus B IMMOC Moodle, To ouenka «3auteno/He
3a4TEHOY BBICTABISIETCSA CHCTEMOM aBTOMATHUYECKH COTJIACHO IITKaJIe OLCHUBAHHA TCCTUPOBAHUA
Ha 3ayerTe.

Ecnu 3auet npoBouTcs B popMe UTOrOBOTO cOOECEeI0BaHus, TO:

OneHka «3adyTeHO» BBICTABIIAETCS, €CIM OOYdYaloOLIMiics MOCelan 3aHATHS, YCIEIIHO
BBITMOJIHWII TEKYILIUN KOHTPOJIb U YCIIEUTHO MPOLIEN HTOTOBOE coOece10BaHue.

Onenka «He 3aureHO» BBICTaBIISETCS, €CAM OOydaromuiics He ObLI JOMYIIEH K
IPOMEXXYTOUHOH aTTeCTalluy UM He MPOIENl HTOTOBOE COOece10BaHue.

2 Bonpocsl Kk co0ece10BAHUIO MO TeMAaM, BLIHOCMMBIM Ha CAMOCTOSITEJILHOE
o0yueHue

Paznen 2. Ananntnyeckas reomerpus. Tema Paznnunbie ypaBHeHHs TPSIMOM
1.TIpsimMast TMHMS HA MIIIOCKOCTH.
2.Paznuunble pOpMbI ypaBHEHHS MIPSIMOI HA TIOCKOCTH.
3.Yron Mexay npsiMbIMH. PaccTostHiE OT TOYKH JI0 IPSIMOH.
4.11nockocth. OCHOBHBIE 33J]a4l HA MIOCKOCTb.
5.YcnoBue napamienbHOCTH U MEPHIEHANKYISIPHOCTH BEKTOPOB.
6. YpaBHEHHUS TUIOCKOCTH U TPSMO B IPOCTPAHCTBE.
7.YT01 MEXTY TUTOCKOCTSIMH. YTOJI MEX/TY MPSIMOU U TIIOCKOCTBIO.

Pasnen 6. UurTerpanbHoe ucuucieHue. Tema HHTEerpupoBaHne TPHUIOHOMETPHYECKHUX
(pyHKUMIi: pa3TuYHbIe CJIy4Yad H METOAbI HHTETPUPOBAHMS



jsinm xcos" xdx
1.Meton pemieHusT HWHTETPAIOB BHUIA

IMOJIOXKHUTCIIBHOC.

€CJIH m M n HCYCTHOC H

Isinm xcos" xdx

2.MertoJ peneHus HHTErpajioB BUAA €CIIM M U N 4YETHOE U MOJIOKUTEIILHOE.

Isinm xcos" xdx

3.Metox pelieHus: HHTErPaIoB BUAA €CJIM M U N YETHOE U XOTs Obl OJIUH

U3 HUX OTpI/IHaTeJ'IBHHﬁ .

jsin mX COS nxdx,jsin mxsin nxdx, jcos mXx cos nxdx
4. Meron pelieHus HHTErpajioB BUIA .

Pa3znen 8. /[uckpernasi MaTeMaTuka
1.MHOXecTBa U OmepaIuy HaJl HUMH.
2.buHapHbBIE OTHOIICHUSI HA MHOXECTBE.
3.HeopuentupoBanusie rpadsol.
4.Cnoco0s1 3aganus rpados.

Pa3zgen 9. OcHOBBI BBIYHCJINTEILHBIX METOI0B
1. Annpokcumanus.
2.MeTo/1 HAaUMEHBIIMX KBAAPATOB. AJITOPUTM BBIYUCICHUS

IIpoueaypa oueHuBaHuUs codece10BAHUS

CobecenoBanrie MpoBOAUTCS B (hopMe WHAMBUAYAIBHOTO OIpOca MM ONpeAeTcHUs
YPOBHSI OCBOCHHOCTH OOYYarolMMHUCA TE€M, BBIHOCHMBIX Ha CaMOCTOsITEIbHOE m3yudeHue. Kak
MpaBuII0, cobece0BaHKEe MTPOXOIUT Ha KOHCYNIbTanuu. [IpenonaBarens 3apanee npeaynpekaacT
oOyuyarolerocsi 0 Cpokax NpoBeAeHUs cobece0BaHus, TPEOOBAHUSIX K MOATOTOBKE MaT€pHAaJIOB,
3HaKOMHUT C BOIIPOCAMHU K COOECEOBAHHUIO.

OTBeT Ha BOINPOC CUUTAETCS MPABWIBHBIM, €CIH MO CBOEMY COJCPKAHHIO TMOJHOCTHIO
COOTBETCTBYET 3aJJaHHOMY BOIPOCY, COJEPKUT BCE HEOOXOAMMBIE TeopeTHueckue (akTbl U
000CHOBaHHBIE BBIBOJIBI, @ €70 U3JI0KEHHE MAaTEMaTHYECKH TPAMOTHBI.

Kpurtepuu ouenku cobdeceroBanus

OTBET OLIEHUBACTCS KOMIUYHOY, €CITN 00yUaOIIUCS:

1) mMONHOCTBIO PACKPBLI COJACPKAHUWE BOIPOCOB B 00BEME, MPEIYCMOTPEHHOM
IIPOrpamMMoii;

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

3) oTBevas1 CaMOCTOSITEIHHO, 0€3 HaBOISAIUX BOMPOCOB MIPETOIaBaATEIIS.

Bo3moxHBl 1-2 HETOYHOCTHM TMPHU OCBEIICHUHM BTOPOCTENEHHBIX BOIPOCOB WM B
BBIKJIAJIKAaX, KOTOpPbIE 00yUYaOIIHUIACs JIETKO UCITPABUJI MOCTIE 3aMEUaHus.

OTBeT OIEHUBACTCS «XOPOuLO», €CIM YIOBIETBOPSET B OCHOBHOM TpEOOBaHUSAM Ha
OLIEHKY «OTJIMYHOY», HO TIPY ATOM MMEET OJIMH U3 HEJIOYETOB!

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

2) npomymieHel 1-2 HemoueTa MPH OCBEIICHHMH OCHOBHOTO COJEp)KAaHUS OTBETA,
UCTIpaBJICHHBIE TIOCIIC 3aMeUaHMs;

OTBeT OLIEHUBACTCA «V0061emMEOPUMENHOY, ECITH:

1) HEMOTHO PaCKPBITO COJEpPKaHUEe MaTepuaia (Coaep)aHue U3JI0KEHO (PparMeHTapHO,
HE BCET/Ja MOCIIeJI0BATeNbHO), HO TIOKa3aHo o0lee MOHMMAaHKUE BOTIPOCa U IPOJAEMOHCTPUPOBAHBI
YMEHHSI, TOCTATOYHBIC JUTS TATbHEHIIIEr0 YCBOSHUS IIPOTPaMMBI;

2) uMeNNCh 3aTPYAHCHHs] FWJIM JOMYIICHbl OMIMOKU B OMpEACCeHUH TOHSITHH,
MCIIOJIb30BAHNY MaTeMaTHIECKON TEPMUHOJIOTHH, UCTIPABIICHHBIC ITOCIIC HECKOJIBKIX HABOISIIINX
BOIIPOCOB;



OTBeT OILICHUBACTCS] OTMETKOU «HEYO0BIeMBOPUMENbHOY, CCITH:

1) He pacKpBITO coepKaHre yueOHOTO MaTepHaa;

2) oOHapyXeHO HE3HAHWE WM HEeNOHMMaHue oOydaromumcs OonbplIeld mim Hambosee
BaKHOH 4acTh yueOHOro Marepuana;
3) nomymieHbl OMMOKKA B ONPENCIICHHU TIOHSTHS, IPHU WCIOJIb30BAHMH MAaTEMaTH4YeCKOU
TEPMUHOJIOTHH, KOTOpPbIE HE HCIpPAaBJICHBI MOCJIE HECKOJIBKHX HABOMSIINX BOIPOCOB
IperoaaBaTels.

3 Kommiekr 3axanuii 119 pacuyeTHo-rpadudeckux pador (PI'P)

Tema 1. IIpusioskeHne Npou3BOAHON K MCCJIeJ0OBAHNIO CBOMCTB QYHKIIMH OXHOMI
nepeMeHHoil U mocrpoennio rpaguxos (1 cemectp)

3ananwue. [IpoBecTu nosHOE UCCIIEOBaHUE YKa3aHHBIX (DYHKIMNA U TOCTPOUTH X IpaduKu
10 TUTAHY:

1. Haiitu o6acth onpenesneHus GyHKITUH.

1. UccnenoBath GyHKIHMIO HA YETHOCTD (HEUETHOCTB ).

2. UccnenoBath QyHKIUIO HA IEPUOIUIHOCTb.

3. YKka3arp npoMeKyTKH MOHOTOHHOCTH (DYHKIIMH ¥ HAUTH €€ TOUYKH SKCTPEMYMOB.

4. Haiitu Touku mneperun6a rpapuka (yHKIUM. YKa3aTh HNPOMEXKYTKH BBITYKIIOCTH,
BOTHYTOCTH.

5. Haiitn ypaBHEHHs BEpTHKAJbHBIX W HAKIOHHBIX aCHUMITOT, UCIOJbB3YS YCIOBHS IS
CYIIIECTBOBAHMS ATHX ACUMITOT.

6. JlononHuUTENbHBIE TOYKHU s 00JIee TOYHOTO IMOCTPOCHUS rpaduKa.

7.IToctpouts Tpaduk QyHKIHH.

y X2 —2x+2 y X+1 ﬁ y X
= = 5 :e +X =
B 1. x-1 B2 (x-1) B3.Y B4, (9-%)
_y2 _ 2 _ 2
yoxox -4 yoX y=nx Bg ¥=x-h{+x)
B5. X B6. 4x*-1 B7. Vx
x? —y2_ -x? X2 —x-1
- y=Xx"-2Inx . _
Bg.y X2 —x+1 B 10. B11. Yy=X€? B12,y X2 —2x
_(x-2f __jpitx y=h(x*+1 _Xx2+6
R a5 /"M% |BlS (x° +1) P e
y = xIn x —(y _1)e¥1 X —3X+2 2x-1
B 18. B 1o, ¥ =(x-1) y = y=X=
B 20. x+1 B2l (x-1)
y= x° yz(x342_4) YZEVXT(X—S) - j(a
B 22. x* =1 B 23. X B 24. 3 B 25 x4 -1
2x 1 4 4—2x
y:e +1 B 26 y=X2+7 y:(SX—-I_g) B 28 yzl_xz
B 25. € ' B 27. X '
2 2
y = 5X2 = 5x% +3 yz(x_l)2 y:x2+2

Bonpocsi k 3ammrte PI'P no teme 1
1. O6nacte onpenenenus pyukuu D(f) u o0nacts 3Hauenuit pynkiun E(f).



N kW

CpoiicTBa (QYHKIMH: YETHOCTH-HEUETHOCTD; MEPHOIUYHOCT; MPOMEKYTKU
(Bo3pacTanus U yObIBaHUs) GYHKIMH; HYIH (YHKIIUH.

OKCTpeMyMbl QYHKIUH.

Touku nepern6a rpaduka GyHKIIUH.

[TpoMeXyTKH BBITYKJIOCTH (BOTHYTOCTH) Irpaduka GyHKIUH.

[Tonsite acuMnTOTHI rpaduka GyHKIUH.

VYciioBHs CylIEeCTBOBaHUS BEPTHKAIBHBIX U HAKIIOHHBIX ACHMIITOT.

Cxema uccnenoBanust (GYHKIIMH OJTHOM TIEPEMEHHOM.

MOHOTOHHOCTHU

Tema 2. O0bikHOBeHHBbIe U depeHIInATBHBIC YPAaBHEeHHs (2 ceMecTp)

Bapuanr 1
1. Pemuth Y1 ¢ pa3nenstommMuCs MepEeMEHHBIMU (x+4)dy —(y—2)dx=0 u
UHTETrPAJIbHYIO KPUBYIO, TPOXOJIAIyI0 yepe3 Touky M(0; -1).
2. Haiitu o6miee pemenue /(Y1 ¢ pa3aensrommmucs nepeMeHHbIMH:
e*sinydx +tgydy =0; y'v1-x? —cos®y=0.
3. Pemutes oagHopoaubie J[VYi:
Xy'=3y(ln y—In X), y(1) =0; x+y)y'+x—y=0.
4. Pewwrs JIHY: y'+ycosx =sin 2x, y(0)=0.

4 —_—
5. Pemuth ypaBHeHue bepHysuimn yty= X\/§ .

6. Pemute Y1, monyckaroime mOHMKEHUE MOPSIKA:
¥(0)=1,
y'(0)=3; (1—x2)y" —xy=0.

y"=4C0S2X, HavaJbHbIC YCJIOBHS :{

7. Pemuts JIJIY 2 :
W=y =2y=0; "'+9y=0; ' +4y+4y=0;) —6)'+10y=51-¢"

Bapmuanr 2
1. Pemmts JIY1 ¢ paspensomumucs mepevenrsmm (Y ~1)dy+(x+2)dx =0
MHTErPabHYI0 KPUBYIO, IPOXOAILYI0 uepe3 Touky M(0; -1).
2. Haiitu o6mee pemenne /Y1 ¢ pa3aensrommmucs nepeMeHHbIMHU:
(sin(2x +y)—sin(2x — y))dx = d_y y—y =y? +xy'.
sin'y
3. Pemmts ogHOpoanble Vi : (x—y)y'—y=0; y(1)=1,x+2y=xy".

4. Pernts JIH V1 : xy'+(x+1)y= 3x’e™ mu - y(-1) =e.

' _.2.x
5. Pemnte ypaBHeHue bepHyiun y+2y=y’e .
6. Pemute Y1, monyckaromue mOHMKEHUE TOPSIKA:
" : y(0) =-3,
y = X+ SIn X, HaYaJIbHbIE YyCII0BUA , ” ,
y'(0)=0; y"xInx=y
7. Pemmnts JIJIY? :
y"—5y'+6y=0; y"+3y'=0;, y"+2y +5y=0,
y"—5)"+—6y =3cosx+19sin X

Bapuanr 3

IIOCTPOUTD

U MOCTPOUTH



1. Pewmts JV:1 ¢ pasiensommmucs nepemennsii 30 +1)dx—Q+x)dy =0y pocrpours
UHTETPaJIbHYIO KPUBYIO, MPOXOSAINYI0 Yepe3 Touky M(0; -1).

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

(X2 + x)ydx + (y2 +1)dy =0; yx’+l=y-yx.

3. Pemuts omHopoausie JYi: xy'=y+xer, y(0) =1 (YZ -3x° )Y’ =—2xy |
4. Pemmrrs JTHJTY; Y +2xy=x¢" mpn y(0)=1.

Y _ X
5. Pemnts ypaBHeHue bepHyiun Xy
6. Petute /Y1, fomyckaromye NOHUKEHUE MOPSJIKa:
6 »@) =0,
y"=—, navambmble yonosus 11 y'()=5 " — _
! Y'Q=1 y

7. Pemuts JIAY? :
5
V'+y' —6y=0; y'+9)'=0; y'—4)y'+20y=0; y'+8y'+25y=18-¢"

Bapuanr 4

. Pemmmts Y1 c pa3aensromuMucs NEPEMEHHBIMU dy—2(x+1)dx=0 IIOCTPOUTH
UHTErPAJIbHYIO KPUBYIO, IPOXOJIAILYI0 uepe3 Touky M(0; -1).
2. Haiitu o6miee pemenue /Y1 ¢ pa3aensrommmMucs nepeMeHHbIMH:
(x+4)dy —xydx =0; (1+ eay)x —e¥y"
2

' 2 2 . 2.1
3. Pemmts omHopomnbie Vi : 2xyy'+x° =y, y(1) =1, Xy =2xy-y".
4. Pemuts HHI[lezy, -2xy=3 mu y(I)=-1

[ N
5. Pemnte ypaBHeHue bepHyiiun YXTYy=-Xy
6. Peuts /[V1, nonyckaromye NOHMKEHNUE OPSAIKA!

y(0) =1,

y" =sin X, Hauamereie yciuoBut < y'(0) =0,
" '
y0) =0, yX=Yy.

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

Bapuanr S

1. Pemute /Y1 ¢ pazaenstommmMucs nepeMeHHbIMU xy'—y=0 y MOCTPOUTH UHTETPATIBHYIO
KPHUBYIO, POXOJIAIIYIO uepe3 Touky M(1; 4).

2. Haiitu o6miee pemenue /[V1 ¢ pa3aenstomuMucs nepeMeHHbIMU:
cos’y-y'—cos(2x+y)=cos(2x—y): Y +2y—»" =0

3. Pemute omHoponubie Vi1 : (x+ y)dx—xdy= O; xy'+x+y=0.

4. Pemmrs JIHAY1% — 2y ==X mpu y(1)=0.

' 2 _
5. Pemuth ypaBHeHue bepHysmuimn xy'=2x \/§ =4y.
6. Pemuts /[V1, nonyckaromuye NOHMKEHUE TOPSAKA:



y(0) =1,
=c0s’ X, nauambhpie yerous 1 y'(0) =- %

yo =0 20y"=()" +1

"

y

7. Pemuts JIJIY?:
9y" -6y +y=0; y'+12y'+37y=0; y"—2y' =0;
y"'—2y"'—8y =12sin 2x—36C0s2x

Bapuanr 6

1. Pemute JIY1 ¢ pazaensitomimMucs nepeMeHHbIMU yy'+x=0 y MOCTPOUTH UHTETPATILHYIO
KPUBYIO, TPOXOAIIYIO uepe3 Touky M(3; 4).
2. Haiitu o6miee pemenue [[Y1 ¢ pa3aenstomuMucs nepeMeHHbIMU:

’

3})27)(2 _ W
X

: y—xy' =1+xy"
4 yx ! =
3. Pemmts onHopoanble Y X =V _xe/ ; Y=y +J;)/.
4. Peumnts JIHIAY1: ¥ —2%=2%" ppu y(0)=0.
xy' -y ="
5. Pemnte ypaBHeHue bepHyiu y

6. Petnte /Y1, monyckarouye NOHMKEHUE MOPSIKA:
y(O) = _67”1 )
YO=1 29y =() -4

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

7. Pemuts JIAY? :
6x
6y"+7y —3y=0; y" +16y=0; 4y" — 4y’ +y=0; ¥ =12)'+36y =14e

Bapuanr 7

1. Perute J{VY1 ¢ pa3pensroliuMucs nepeMeHHbIMU xy'+y=0 y IIOCTPOUTH UHTETPATIbHYIO
KPHUBYIO, IPOXOJIAIIYIO uepe3 Touky M(2; 2).

2. Haiitu o6miee pemenue /[V1 ¢ pa3aenstomuMucs nepeMeHHbIMU:

V4y+y?=0.  »y?Inxdx—(y-1)xdy=0

xy'=yln y 2.0
3. Petuuts omHOpoanbie J{V1: X; X7y =y(x+y).

_x? _ 1
4. Permmrs THIAY, W *V="%€¢" oy @ =5

' _ 2
5. Pemuts ypaBHeHUe bepHyinn (X +l)y ty= (X +1)y :
6. Pemute Y1, monyckaromue MOHMKEHUE TOPSIKA:
. ¥(0) =8,
=e? +1, mavambasie yenosus < yv'(0) =5,
v =2 x°y"+x°) =1

"

y

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 c pazgensiommMucs nepeMeHHbiMu = Y =Y u MOCTPOUTHh MHTETPAIBHYIO
KPHUBYIO, TPOXOJIAIIYI0 uepe3 Touky M(0; 1).
2. Haiitu o6miee pemenue /[V1 ¢ pa3aenstomuMucs nepeMeHHbIMU



CoNoOA~WNE

[ S
N - O

[ N =
g1~ W

xy'+y=y7; cos ydx = 241+ x?dy + cos y+1+ x*dy
r_ 2 2 2 r_ 2
3. Pemnth ogHopommeie JYi XY VX Y *Y (X _ZXY)Y =Xy-y

' o3 2
4. Pemmrs JIHAY: (x+1y'+y=x"+x npu y(0) = 0.
’ 5.3 x _
5. Pemuth ypaBHeHue bepHysim wy'+2y+x’ye =0.
6. Peute /Y1, monyckaroiue NOHUKEHUE MOPSIKA:

Y ==T4,

y" =sin® X, HauanbHBlE yCIOBHS
Y =0  xy" =y +x%

7. Pemmmts JIHIY, :

y'—y=0; 4y"+8y' -5y =0; y" -6y’ +10y =0;

V'+2y' —24y =6c0s3x —33sin 3x

Bonpocsl k 3ammute PI'P mo teme 2
Omnpenenenre 0ObIKHOBEHHOTO MU (HEepeHIIMATEHOTO YPaBHEHHUS.
JY1. IlonsiTre 00IIEro 1 4acTHOTO PELICHUN.
Cwmpblcn 3amaun Komn.
I'eomeTpuueckuit cmbica pemenus VY.
Y1 ¢ pa3nenéHHbIMU U pa3IeTIIOIIMMUCS TEPEMEHHBIMU. AJITOPUTM UX PEILICHUS.
Opnopanble JIY1. Meton pelieHus: ypaBHEHUH.
JIuneitHpie 0IHOPOAHBIE U HEOAHOPOaHBIE [V 1.
Mertobl peneHus JUHERHBIX HEOTHOPOAHBIX V1.
Ypasuenue bepHysiu: o01uit BUA U METOJT €r0 PEIICHHUS.

. Tpu Buga 1Y, AOIMyCKarOMMX MOHNUKEHUE NIOPSAJIKA U KX METOJIbI PEIICHHUS.
. Onpenenenue MTMHEHHOTO AU PepeHInaNbHOr0 ypaBHEHUS 2-T0 MOPsIKa

. Teopema o cTpykrype obiero pemenus JIY 2.

. [lonsTne xapakrepucrtuyeckoro ypasuenus JI/[V2.,

. Bunel ob1ero pemienus xapaktepuctuieckoro ypasuenus JIJVY 2.

. Jlunetinpie HeogHopoaHbIe Y2 ¢ MOCTOSHHBIMEU KO3 PUIIIeHTaMU

IIpumeyanue: BCce OTBETHI HA BOIIPOCHI MOSCHATE IpuMmepamu u3 PI'P.

Tema 3. IlepBuunas 00padoTka pe3y1bTATOB HA0IIOACHHS METOAOM MATEMAaTHYEeCKOM
CTATUCTUKH (3 cemecTp)

3agaHue:

1. CrpynnupoBaTh JaHHBIE B BapUallMOHHBIN P U NPEJICTaBUTh B BUJIE SMIIMPUYECKON
(GyHKLIUU pacpeaeeHus.

2. N300pa3uth rpaduuecKkd BapUALMOHHBIA psAda W SMIUPHUUYECKYIO (DYHKIHIO
pacrpeneieHus.

3. BblYMCANTH OCHOBHBIE YUCIOBBIE XapaKTEPUCTUKU BBIOOPOYHOM COBOKYIHOCTH.

4. Omnpenennuth I'paHMIBl UCTUHHBIX 3HAYEHUM YUCIOBBIX XapaKTEPUCTUK, M3y4aeMoOi
CIIy4aiiHOM BEJIMUYMHBI C 3aJaHHON HAJEKHOCTBIO.

5. OdbopmMuTh comepKaTebHYI0 HHTEPIPETALHS PE3yIbTaTOB MEPBUYHON 00paOOTKH 1O
YCIJIOBHIO 33J1a4H.

IIpumeps! Bapuantos PI'P

Bapuant Ne 1
Jlan 1OpeMOHTHBIN pecypc KopoOku nepenay Tpaktopa JIT-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 oTka3amu 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. Uro siBasieTcsl NpeAMETOM U METOI0M MaTeMaTUYeCKOM CTaTUCTUKU?

2. Kakue ocHOBHBIE 3a7jaul PEIAET MaTeMaTH4ecKasi CTAaTUCTUKA?

3. B kakoM COOTHOLIEHMM HaXOAWUTCS MaTeMaTHuYecKas CTAaTUCTHKAa C TEopHUel
BEPOSITHOCTEM?

4. Kakast coBOKYNHOCTh Ha3bIBaeTCsi TE€HEpalbHOHN (BbIOOpOUHOM)? B uem cyTh
BbIOOpOYHOro MeTos1a? B ueM 3aKiIro4aroTcsi OCHOBHBIE TPeOOBaHUS K BBIOOPKE?

S, Kakas BpiOOpKa Ha3bIBaeTcs penpe3eHTaTuBHON? Kakue ciocoObl popmupoBanus
BBIOOPKU BbI 3HaeTe?

6. Korna BbiOOpka Has3piBaeTcs NOBTOpHOH (OecroBTopHOM)? Kakas BbIOOpKa
CUMTAETCS Malloi, cpeiHel, O0bIOI?

1. Kakwue BapranoHHbie psi/ibl Bbl 3HaeTe? MOXKHO JIM OT TUCKPETHOTO psAJia IepenTu
K MHTEPBAJIbHOMY U Ha000poT? OT 4ero 3aBUCUT YHMCIIO UHTEPBAJIOB IPYIITUPOBKH?

8. Kak ot mpoctoil cratuctudeckoi TaOnMIIbl JAHHBIX MEPEHTH K BapUALIIOHHOMY
pay?

9. Kak rpadguuecku n300pa3uTh TUCKPETHBIN (HEMPEPHIBHBIN) BapHallMOHHBINA psia?

10. Yro ompeaenser smnupuyeckas (yHKuMs pacrpeneneHusi? KakoBbl cBOHCTBa
AMIOUPUYECKON PYHKIIUU paclipeieIeHUs?

11. Kak HaliTu BEpOATHOCTD NONAJaHUs CIydYallHOW BEJIMYMHBI HA 3aJJaHHBIN y4acToK,
€CJIM U3BECTHA AMIUpHUUecKas GYHKIUS pacipeieaeHus ?

12. Kakue XxapakTepuCTHKM LEHTPaJIbHOM TEHACHLMU CIy4yallHOW BEJIMYMHBI BbI
3Haere?

13. Kakum cBoiicTBoM 0011aaeT BeiOOpouHOe cpeanee? Kakue BHIIBI CPEHUX KpoMe

Xs pCronb3yroTes B pacyeTax?
14. B kakoM cooTHOIIEHUH apupMeTHIecKas CpeHss HaXOIUTCs ¢ APYTUMU BUIaMHU
cpeaHuX (Ma)KOPaHTHOCTh CTETIEHHBIX CPETHUX)?



15. Kak BBIUHCIUTH AUCTIEPCHIO (CpeHee KBapaTHUECKOe OTKIOHEHHUE) BHIOOPOUHOM
COBOKYMHOCTH? B KakoM COOTHOIICHMHM HaxOIWUTCA oOmas AWCTIepCHUs C TPYIIMOBOW U
MEXTpynIoBoi aucnepcusmu? Kakumu cBoiicTBamu 06J1a1aeT qucepcusi?

16. Yro xapakTepu3yeT Ko3QOUIMEHT aCHMMETPUH U KaK OH BBIYUCIISETCS?

17. Kakme MeTonmbl  BBIYHMCICHUS  YUCJIOBBIX  XapaKTEPUCTUK  BBIOOPOYHOU
COBOKYITHOCTH BbI 3HaeTe?

18. Kak ynpocTuth pacyer 4uCIIOBBIX XapakTepucTuk? Kakoe 4uciio mpuHUMAaeTcs B
Ka4eCTBO JIOKHOTO HYJIsA?

19. [To xakum popmysamM OT YUCIIOBBIX XapaKTEPUCTHK, BBIYUCICHHBIX B YCIOBHBIX

BapUaHTax MPOU3BOJIUTCSA TIEPEXOJ K YHCIOBBIM XapaKTEPUCTHKaM B IEPBOHAYAIBHBIX
BapHaHTax?

20. Kakas ornenka HaspiBaeTcs TouedHOM? KakoBbl TpeOOBaHUS K TOUCYHOUW OIICHKE
HEM3BECTHOTO MapameTpa pacnpenenacHus? Kakas ToueuHas Oll€HKa Ha3bIBACTCSI COCTOATEIbHOM
(aecmernieHHoM, 3 PeKTUBHOMN)?

21. Uto sBiseTCSs TOYEUYHOM OIICHKOM TIeHEpalbHOM cpeAHeil (reHepaibHOM
JMCIIEPCUH, T€HEPAIBHOTO CPEJHEKBAIPATUYECKOTO OTKIOHEHMST)?
22. Kakas ouenka Ha3biBaeTcsi HHTepBaibHOW?  Kakolf uHTEpBan Ha3bIBaeTcs

HaZeKHOCTHBIM? Kakasi BEepOsSTHOCTh Ha3bIBa€TCS JIOBEPUTEIbHON, HanaekHOCTHOWU? JlaiTe
MOSICHEHHSI Ha Tpad)iKe HOPMaJIbHOTO 3aKOHA paclpeielIiCHUsI.

23. [To kakum QopmynamM HaxOIUTCS HAJEKHOCTHBIA MHTEpBal [isl TeHepaibHOU
CpPEeIHEN U reHepaIbHOTO CPEAHEKBAAPATUUECKOTO OTKIIOHEHUS?

IIpouenypa oneHMBaHUA PacyeTHO-TPapuUeCKOoii padoThI

PacuerHo-Tpaduueckas paboTa - BUI MMCBbMEHHOM pabO0ThI, HAIIPaBJICHHBII HA TBOPYECKOE
OCBOEHHE KOMIIETEHIMI, MPONUCAHHBIX B paboyeil mporpamme AucHuIinHbel. OOyuaroemycs
HeoOxoaumMo mpopadborats marepuain o teme PI'P, ucnons3ys 3anucu JeKIui, TpakTUYECKUX
3aHATUA M UCTOYHUKM JuTeparypsl. llpenmomaBarens Ha3HayaeT BapUAHTHI 3aJaHUM.
OOyuaromumiicss pemaeT 3aJaHus CBOEr0 BapuWaHTa B JOMAIIHUX YCIOBUSIX, PacHpeeiInB
palrroHaibHO cBoe BpeMs. ['oToBas paboTa mpenocTaBisieTcs: Ha MPOBEPKY mpernoaasarento. Ecnu
OHa BBIMOJHEHA BEPHO, TO IMpenojaBaTeNib Ha3HA4YaeT BpeMs Il €€ 3aluThl B (opme
cobecenoBanus. Ecnu B paboTe MMEIOTCS 3aMeuaHus, TO OHA BO3BpaIllaeTcs o0ydaromemMycs Ha
JOpabOTKYy, BIIOCIEICTBUM padOTa 3alIHUIIACTCS.

[Tpu onenuBanuu PI'P oOpaiiaercss BHUMaHUE Ha CIAEIYIOIINE MOMEHTHI:

1. coJiep;kaHue paboThI;

2. MOCTaHOBKA IEJIU U 33]a4;

3. HOPSIOK IPOBEICHNUS aHAIN3A 110 TEME MCCIIE0BAHMNS;
4. MOJTHOTA U MPAaBUJIBHOCTD BBIBOJIOB PAOOTHI;

5.1OpSAA0K 0(OPMIICHHS HCIIOJIb30BAHHBIX HCTOYHUKOB MH(POpMAIIUU
Kpurepun ouenku

Onenka «3aumenoy BBICTABIIAETCS, €CIU:

1. pabGoTa BBITIOJHEHA 110 TUIAHY;

2. B K&XJOM ITyHKTE MPUBEJEHO MPABUIIBHOE PA3BEPHYTOE PEIICHHUE;

3. o6beM u opopmiteHHE pabOTHI OTBEUAOT TPEOOBAHUAM;

4. paboTa BBITIOTHEHA aKKYpPaTHO, B 3aJJaHHOM JIOTUKE, 0€3 BEIYUCIUTEIBHBIX OIIHOO0K;

5. 4epTex BBHINOJIHEH KPYITHO U B COOTBETCTBUHU C TPEOOBAHUSAMH K UEPTEKAM;

6. oOyuaromuicss MOKeT OTBETUTH Ha MPEAI0KEHHBIE BOIIPOCHI 0 TaHHOU padoTe.

Onenka «He 3aumeno» BBICTABISETCSA, €CIAM HE BBIOJHEHbI TPEOOBAaHUS K OLEHKE
«3Baumenoy.



4 KoMmIeKT 3aiaHui 17151 KOHTPOJIbHBIX padoT (o4Has ¢opMma)
Ounasn ¢opma o0yueHus

Tema JlelictBUs HaA MaTpulaMH. PemieHne cucrem JIMHEHHBIX YPABHEHUI METOA0OM
Kpamepa u I'aycca

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

1.JTnst mannoro onpenenutens A= 4 5 0 —3 paiiTu MMHOPBI U anreGpanyecKue
JIOTIOJTHEHHS YJIEMEHTOB 315, A33.
2.J1anb! nBe maTpunbl A u B. Haiitu: a) AB; 6) BA (eciu 3T0 BO3MOXHO).
A=(2-1-38-7-6-342), B=(2-1-23-54121)
3.Pemuts CJIV: a) metonom Kpamepa; 6) MaTpudaabiM MeTo10M; B) MeTosioM ["aycca.
8x, +3x, —6x, =4
X+ X, = X3 =2
4%, + X, =3, =5

Bapuanr 2

-1 3
0
-1 3

A O O N

NN W o
|
©

1.]Ins1 naHHOTO OMpeneauTens A= 0 6 gaiiTu MUHODBI U alreGpanvecKue
JOTIOTHEHUS SJIEMEHTOB a3y, d14.
2.Jlansl nBe Matpuiisl A u B. Haiitu: a) AB; 6) BA (eciu 3T0 BO3MOXKHO).
A=(0-1327-1-322), B=(64-123-1)
3.Pemmute CJIY: a) metonnom Kpamepa; 6) maTpuyHbIM METOIOM; B) MeToI0M [ aycca.
2% — X, +2X, =3
X+ X, + 2%, =—4
4, + X, +4%x, =-3

Tema: [leiicTBHSI ¢ KOMILUIEKCHBIMH 4YucjaaMu. M300paskeHne KOMIUIEKCHBIX 4YHCEJ HA
J10cKkocTH. Paziimynbie popMbl 3anicn KOMILIEKCHOT0 yucaa. @opmyiia Jiisiepa. Pemenne
KBaJPaTHbIX YPABHEHHUH ¢ KOMILIEKCHBIMH KOPHAMHU.

Bapmuanr 1

1.M306pa3uTh Ha KOMILIEKCHOM IIOCKOCTH upca 4 =0~ 2l Z; =-35+25l.

2. Jlano: & =92 2, =141 Byrapcnnts B anre6panueckoit gopme: 4 —3%; %
+36 |, :154

3.Beramcnure I 1T

4.3armcats xommekcroe uncio Z=3+V3i g TPUTOHOMETPUUYECKON U TMOKa3aTeNbHOM
dbopmax.

5. Jlano: 24 =2+2 Z,==1+1. Byrypcnute B TPUTOHOMETPHMYECKOH M MOKAa3aTebHOM

popmax: (2122)4; 3 Z1'222-

6.Pemmure ypaBHenne 2x°+32=0
Bapmuanr 2

2, =-Ti; z,==-5I
1.M300pa3uTh Ha KOMILJIEKCHOM MJIOCKOCTHU YKcia 3



Z

L =4-i; 7,=1+3 . At g
2.Jlano: 1 1 e * Beruncnute B anreGpandeckoit popme: 1
:219 53
3.Bprupcuts I~
4.3anmcath koMmruIekcHoe uucio Z=1—1 B TpuroHomerpmyeckoii M MOKa3aTeNbHOI

dbopmax.

5.Jlano: & =1-1 2,= 2+ V2. Byrucute B TPUTOHOMETPHYECKOH M  TOKa3aTeJIbHOM

S.2.0 3z
dopmax: 4 L2 VLo

6.Pemnte ypaBHenne X +64=0

Tema: PackpbITHE NPOCTEHIINX HeONPeEAeTeHHOCTel
BapuanTt 1
Haiitu npenen pyakumu:

tgbx 3\/14—x—\/§_

sin sin 3x ’ et x—7 ’
(Zx—l) X+ c e™ —1 ¢
2x +3 ’ Conx
Bapuanr 2
Haiitu npenen dynkuu:
. 5x Vai—x—+x 1—coscos 5x
1. lim——; 2————; 3 —;
x>0 Sinsin 7x’ 4-x2 '’ 1—coscos 3x ’
3x*-2 x2-2x-3 6 ( xX+5 )6—x
" VaB43x+4’ o x2-9 '’ 2x—1
Tema: Haxo:kaeHue MPOM3BOIHBIX 32/IaHHBIX PA3JJHYHBIMH CIIOCO0AMU
BapuanTt 1
3
1 earccos X |0g (3)(_7)
N . y=2x"——+=+3Jx y= s 1)
1. Haiitu npou3BoaHbIe QYHKIUNI: a) x* X ; 0) Vx+5;p)"  ogx’

o o 2 _ale;
2. HaiiT mpou3BOIHBIE HEABHBIX (YHKIMIA: a) 2YINy=x;  §) Y COSX=a"sin3x

JNOY
3. lpumenuts norapupmuueckoe auddepennupopanue k Gynkuusam: a) Y = X ; 6)
y = (tgsx)arcsinx

_ 4
4. CocTaBUTh YpaBHEHHUE KacaTeJIbHOM, IPOBEIEHHOM K rpaduKy QyHKIUU y=C0s Xy

5
Touke A\3'16

Bapuanr 2

/2x+1
o (9} y =
1. Haitti npomssogsste QpyHkumit: a) ¥ =V3x' +2x=5. g) 2x=1; )

y =sin® 2x-cos8x°

2. HaiiTy Ipon3BO/IHbIC HesBHBIX (yHKImii: )Y  +XINy=5. ) y-tgx=sin4x-3y
__ COSX
3. [Ipumenuts ngorapudpmuyeckoe nuddepeHipoBanue K GyHKIUAM: a) y=X ; 0)

y— ( ,—X3 )nx
4. CocTaBUTh ypaBHEHUE HOPMAJIH, TIPOBEIEHHON K KacaTelbHOMY rpaduKy QYHKIUH
y =2x*+4x—5g rouxe A (-1; -7).



Tema OcHOBHbIE MeTOAbl MHTEIPHPOBAHHUS: HENMOCPEACTBEHHOE, IOJACTAHOBKON H
HHTErPUPOBAHHUE MO YACTAM.
Bapuanr 1

j(4x3—3-sin x+6\/§)dx; I(Xz+5)3dx; sz -In x.dx;

1.HaiiTu HeonpeIeJICHHBI HHTETPAT:

4

.|'cos3 x-sin x dx
2. BbIUMCIIUTE ONpe/IeleHHbII MHTerpa 72

T.m
3.Haiitu cpeanee snavenne dyukun Y =~ C08X ya orpeske [4 ’ 2}
4.0npenenuTh CXOAUMOCTh (PacX0IUMOCTh) HECOOCTBEHHOTO HHTETpasa

+o0 dx
f 0 2x2-2x+1
5.Haiiti rromas GUrypsl, orpaHndeHHoi muamamy Y =X g Y =3—X
Bapmuanr 2

Ix~ex—x5
X

y y dx J'(3x+4)17 dx . sz-arccosxdx
1.HaiiTn HeonpeaeneHHbI HHTETPA: ; ;

. 3 x?sinsin 2x
2.BBIMUCINTD ONpeIesIeH bl uHTErpan | s g ax
1 dx
3.0npeeuTh CXOMMMOCTB (PacX0MMOCTh) HECOOCTBEHHOTO MHTErpana i oo
= —9x
2

4. BBIMUCIIUTS IUI0MAAb (GUIyphl, OTPaHUYEHHON TMHUAMU Y2 = 9x; y = 3x

Tema: Indpepenuuaibubie ypaBHEeHUs
BapuanTt 1

1. Pemmuts Y1 ¢ paspensdromiuMucs NnepeMEeHHbIMU (x+4)dy—(y-2)dx=0 y IIOCTPOUTH
MHTETPAIBHYIO KPHBYIO, TPOXOJSIIYI0 Yepe3 Touky M(0; -1).

2. Haiitu oOmee pemenue Y1 ¢ pazgensolMMHUCA — [1€PEMEHHBIMU:
e*sin ydx +tgydy =0; y'v1—x2 —cos?y =0.

3. Pemuts onHopombie JIY1: 0 =3v(ny—Inx), y(1)=0;  (x+y)y'+x-y=0.

4. Perrurs JTHJTY: V' +ycosx=sin2x, y(0)=0.

5. Pemuts J1Y1, nonmyckaronme NOHMKEHUE MOPAIKA:
y(0)=1,
y'(0)=3 (l—x2 )y" —xy=0.
6. Petumts JI[Vo: V' =¥ =2y =0, y"+9y =0, y"+4y'+4y=0; y"-6)'+10y=51-¢"

y"=4C0S2X, HaYaJbHbIE YCIIOBUS :{

Bapuanr 2

1. Pemute V1 ¢ pa3aensromUMHUCs MEPEMEHHBIME (y —1)dy +(x+2)dx=0

UHTETPATIbHYIO KPUBYIO, IPOXOIAIILYI0 Yepe3 Touky M(0; -1).
2. Haiitu oGmee pemenue /Y1 ¢ pa3aensonmMucs nepeMeHHbIMU:
dy

Sin(2x+y)-sin(2x—y)dx=——; y—y'=p> +x"
sin y

3. Pemuts ogHopoausie VY1 (X - Y)Y' -y=0 y(I)=1x+2y=xy"

4. Permurs JTHITY 1 ' +(x+1)y=3x%" mu y-1)=e
5. Pemute [1Y1, nonmyckaromme NOHUKEHUE MOPSJIKA:
y(0) =-3,
y'(0) =0; y'xInx=y'
6. Pemnts JIAY2: y'=5y"+6y=0; y+3y'=0; y"+2y'+5y=0,
y"—=5y"+—-6y =3cosx+19sin x
Tema: BeposiTHOCTH COOBITHS

Y IIOCTPOUTH

y" = X+Sin X, HaYaJbHBIC YCIIOBHS {



Bapuanr 1

1.CxonpKo pa3nuyHbIX KOMIIJIEKCHBIX 00€10B MOXKHO COCTaBUTh, €CIIM B MEHIO UMeeTcs 3
nepBbIX U 4 BTOPHIX Omoga?

2.JIBoe cTy1eHTOB catoT 3Kk3aMeHbl. CKOJIBKUMH CLIOCO0AMH MOTYT OBITh TOCTABJIEHbBI UM
OTMETKH, €CJIM U3BECTHO, YTO HUKTO U3 HUX HE MOJyYUJI HEYI0BIETBOPUTEILHOMN OLIEHKN?

3.Ha 5 coTpyaHMKOB BBLAEIAIOT 3 MyTeBKM B JoMa OTHbIXxa. CKOJIBKMMHU croco0amu
MO’KHO MX PaCIpENeInTh, €CIIM: a) BCE IYTEBKU Pa3IN4Hbl; 0) BCE MYTEBKU OJMHAKOBBIE.

4.BeposTHOCTh IONAaJaHHs B MUILEHb KaXIbIM M3 Tpex cTpenkoB paBHa 0,4. mepsblii
CTPEJIOK JelaeT OAUH BBICTpPEJ, BTOPOM — 1Ba, TpeTuil — Tpu. KoMaHna nmosydur npus, eciu
HoMazeT XOTs Obl OIUH U3 CTpenkoB. HallTu BeposATHOCTH MOydeHHs IpHU3a KOMaHI0M.

5. YCcTpONCTBO COCTOUT U3 8 HE3aBUCUMO Pa0OTAIOLIUX JIEMEHTOB. BEposITHOCTH 0TKA30B
Ka)J10T0 U3 371eMeHTOB 3a BpeMs T oauHakoBsl v paBHbl 0,2. /111 0TKa3a ycTpolcTBa JOCTATOUHO,
9TOOBI OTKa3au X0Ts Okl 3 emenTa u3 8. HaliTu BeposSTHOCTh OTKa3a.

6.BepositHoCTh HeTOUHOW cOOpku mpubopa paBHa 0,2. HaliTh BEpOSATHOCTH TOTO, YTO
cpenu 500 mpubopos okaxercs 400 TOUHBIX.

Bapuant 2

1.CxonpKo pa3muyYHBIX OYKBOCOYETAHHH M3 3-X Pa3IUYHBIX OYKB MOXKHO COCTaBHTbH W3
OykB cioBa «KYBOMETP».

2.1meetcs 5 OBIMKOB KpacHOM MOPOIbL, 4 — recTpoi u 7 — yepHoit. Haynauy 6epyT oHOTO
6b14ka. CKOJIBKO CYIIECTBYET CIIOCOOOB BbIOOpA ObIUKa HE YEPHOU MOPO/IbI?

3.B 0Oacceitne conepxurcs § nemeil u 12 xapro. KakoBa BeposSTHOCTh TOTO, 4TO U3 4
HayJayy BbUIOBJICHHBIX PbIO BCE OKAXKYTCS KapraMu?

4.113 6ykB cnoBa «bAPABAH» BriOupatoT aBe OykBel. KakoBa BepOsSTHOCTH TOTO, YTO
BbIOpaHbl OYKBBI «b» U «A»?

5.BepostHocTh nonaganus B 1esnb pasHa 0,9. HaiiTu BeposTHOCTH OMAaJaHuUs B LENb XOTS
ObI OZJHOTO U3 YETHIPEX BBICTPEIIOB.

6.Ha aBro6ase 12 aBTomammuH. BeposTHOCTB BBIX0/1a HA JIMHUIO KaXK01 U3 HUX paBHa 0,8.
Haiitu BeposTHOCT HOpMalbHOW paOOThI aBTOOa3bl B OMMKAMIIMI JeHb, €clu A ITOro
HE00XOIMMO HMETh Ha JIMHUU HE MEHEee 8 aBTOMaIlIKH.

Tema: CinyyaiiHble BeJIUYMHBI

Bapmuanr 1

1.TlocTpouTk 3aKOH pacnpeaeneHus UIs 1.c.B. X — BO3MOKHAas OlleHKa o0yyarouuiicsia Ha
9K3aMeHe (YCIOBHO CUMUTaTh BEPOSTHOCTH IMOJIyYEHHs KaKIOH OLEHKH OJMHAKOBOW) W HaWTH
MaTeMaTU4YecKoe OKuJaHue 3ToH c.B. byneMm cuutaTh, 4TO Ha 3K3aMEHE MOKHO MOJYYUTh OJIHY
U3 OLICHOK 2,3.,4,5.

2.Jlano: MaTemaTnueckoe oxunanue @ =13 ; cpenuee kpagpaTHueckoe oTkIOHEHHE O = 2
HOPMAJIBHO PacpereseHHoi C. B. X.

Tpebyercs HaiiTu:

(9:19)

a) BEpOATHOCTbH TOTO, UTO C. B. X MPUMET 3HAUCHUE, TPUHAJIEKAIIEE TPOMEKYTKY
0) BEpOSITHOCTH TOTO, YTO aOCOIMIOTHAS BETUYMHA OTKJIOHEHUS «X-2» OKaXETCS MEHBIIIE

3. H.c.B. X pacmpeneneHa 1O IOKa3aTeIbHOMY 3aKOHY, 33JJaHHOMY IIOTHOCTBIO
0, x<0

16)=4s 0
pacIpeieNieHus BEPOSATHOCTEH 5S¢, x=0 Yajiry; a) MY, D), CT(X); 6) (A< <0)

Bapmuanr 2
1. HezaBucuMeble ciayyaiinple BeIMUnMHbBI X U Y 3a/laHbl CBOMMH 3aKOHAMH paclpeeIeHus
BEPOSITHOCTEM:

X 1 2 Yy, 0,5 1




D, 0.2 0.8 q 0,3 0,7

HaiiTu MaTeMaTH4eCcKOe OKMIaHUE Clydaiinoit Bemuuunsr XY
2. Jlano: matemarndeckoe oxuganue o = 10; cpenHee KBaipaTuueckoe OTKIIOHEHHUE G = 4
HOPMAJIBHO PacIpeneaeHHoi C. B. X.

TpeOyetcs HaliTH:
a) BEPOSITHOCTh TOI'O, UTO C. B. X MPUMET 3HAUCHUE, IPUHAJUIEkKAIIEe TPOMEXYTKY (3; 7);
0) BEpOSATHOCTH TOTO, YTO a0COFOTHAS BEJIMYMHA OTKJIOHEHHS «X-a» OKaXXETCsI MEHBIIIE 2
3. H.c.B. X pacnpenenena paBHOMEPHO, C TUIOTHOCTh paclpe/iejIeHus: BUa

0, x<0

Flx)= % 0<x<6

0, M(X), D(X), o(X). 6) P2<X<4),

*>6 Birucnuts: a)
IIpoueaypa oneHuBaHUS KOHTPOJIbLHON padoThI

OOyuaronyecs: BBIIOIHAIOT KOHTPOJIbHBIE pabOThl CaMOCTOSITENBHO ayJAUTOPHO IOCIHE
M3YYEHHUS ONPENEIIEHHON TeMbl. B cocTaB KOHTPOJIBHOM pabOThI BXOAST HE TOJIBKO CTaHIapPTHbHIE
3ajjaud, HO M KOMOMHHMPOBAHHBIE 3a/Ja4d WJIM 3aJa4d C IPAKTUYECKUM COJEp’KaHHEM.
KontponbHas paboTa cocTaBieHa o Bapuantam. IIpu orieHKe ypoBHS BBIIIOJHEHUS KOHTPOJIBHOM
paboThl, B COOTBETCTBUU C MOCTABJICHHBIMHU LEIAMHU U 3a/a4aMu JUIsl JAHHOTO BUAA Y4eOHOM
JIEATEIIbHOCTH YCTaHOBJIEHBI CIEAYIOIINE KPUTEPHH:

— YMEHHE CaMOCTOATENbHO IPOAHAIM3UPOBATh YCIOBHE KaXIOM 3amaud M BbIOpaTh
IIPaBUJIBHBIN METOJI PEILICHHUS;

— YMEHHME ITPaBUWJIBHO U JIOTUYHO IIPOBECTHU PELIECHUE 3a/1a4;

— cJlleJaTh TOYHBIE PACUYEThI U MOJyYUTh BEPHBIN OTBET.

IIpu onieHKe onpenensercs NoCaeA0BaTENbHOCTh U JOTHYHOCTD IPUBEICHHBIX PACYETOB B
3a/1a4e, KayeCTBO pELIEHUs, IMOJIY4YEHHE NPAaBUIBHOTO OTBETa, YUCIO U XapakTep OIIHOOK
(CyILIECTBEHHBIE WJIM HECYILIECTBEHHBIE).

[lo pe3ynbraraM BBINOJHEHUS KOHTPOJIBHBIX pPAa0OT 00ydarolieMycsi BbICTaBISETCS
OLICHKA.

Kpurepun onieHKH KOHTPOJILHOMH padoThI

BricTaBnseTcs orieHKa:

— (TSATh», €CIH O0YyYaroUIMiicsi ToKa3al yYMEHHE CaMOCTOSITENIbHO MPOaHATM3UPOBATH
yCIIOBUE Ka)KJI0M 3a7]aui U BEIOpaTh MPaBUIIbHBIN METO/] PEIIEHNUS; BCE 3a/1a4M PELIECHbI BEPHO 0€3
JIOTUYECKHUX U apu(PMETHIECKUX OIUOOK;

— «UETBIpe», €CIIM 00YyUaIOIUKCS TTOKa3aJl YMEHUE MPABHIIBHO U JIOTUYHO HMCIIOJIh30BATh
(bopMyIbI U METOJIbI PEIICHHUS, HO TOMYCTHII He O0Jiee BYX OIIUOOK.

— «Tpu», ecnu  Oo0ydalIuiics  Toka3an ciaboe  YMEHHE  CaMOCTOSTEIbHO
MPOAaHANM3UPOBATh YCIOBHE KaXJOM 3aJayd U BHIOpaTh MPaBWIBHBIA METOJA pEIIeHUS,
Hel'IpaBI/IJ'IBHO BBI6paJ'I OI[Hy HUIJIN IBC q)OpMYJ'II)I, I[OHyCTI/IJ'I BBIYHUCIINTCIIBHBIC OHII/I6KI/I;

— «JIBay, €CIIM O0yYaronuiics pemmi npaBuiisHo MeHee 50% 3amanuii;

— «OJIMHY, €CJIN 00YYaAIOIIUICS HE PUCTYNA K PEIICHUIO 3aJaHui.



3aounas popma oOyueHust
IIpumepHBI KOMIUIEKT 33/IaHUI 17151 KOHTPOJIbHOI padoTsl (1 cemecTp)

3ananme Ne 1. Haiitu matpunty D=3C-AB, rue

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

3ananue 2. Jlanbl koopauHaThl BepmuH nmupamusl ABCD. TpeGyercs:

1). 3ammucats Bextopsr B AC.AD g cricteme opT 1 HaiiTH MOYIH 3THX BeKTOpOB; 2). Haiitu yron

mexy Bekropamu AB AC - 3) Haiitu nomans rpaan ABC; 4). Haiiti 06beM mupamusl 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 TpeMsl ClIocoOaMu: a) METOJIOM
["aycca; 6) MmeTrogoM oOpaTHOW MaTpuIlbl; B) o ¢popmynam Kpamepa.
7%, —5X, =31
4%, +11x, =43,
3 2%, +3X, + 4%, =—20.
3aganue Ne 4. Jlanbl Bepiinnbl TpeyronbHuka ABC. Haiitu: 1) anmuny ctoponst AB; 2)
ypaBHeHus ctopod AB u BC u ux yriossie ko3 duimenTst; 3) yron B B paananax ¢ TOYHOCTBIO
0 IBYX 3HaKkoB; 4) ypaBHeHue BbICOTHI CD u ee mnuny; 5) ypaBHenue meauansl AE u
KoopauHatel Touku K mepecedeHus stoil meamansl ¢ BbicoTod CD; 6) ypaBHeHHE TpSIMOH,
npoxosiiei yepe3 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 TUHUM HA YEPTEKE, 0XapaKTEPU30BaAB KPUBBIE.
4x% +3y?-8x+12y—32=0
3apanue Ne 6. Haiitu yka3zaHHbIE TIpeIETIbL.

2 n-1
3XP=5X-2 23041 T im arctg2x "m(Zn—3j
X

m 3 im——
a) *2 2X"=X—=6 )™= 3n’+n+4 p) w0 3 r) >0 4x g™ 2n+5
3aganue Ne 7. Haiftu npousBoJHBIE NEPBOro MOpPsAKa, MOJB3YACh (GopMyliaMu
T epeHIpoBaHus.

y:3x5—%+<‘/)_c

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

3amanue Ne 1. HaliTi yka3aHHBIE HEOIPECICHHBIE HHTETPAIIBL:
2+3x —2x? In? (5x+7) x2dx
I dx I e Pdx I—dx I 5
La)®  Vx 6) )Y Bx+7 1) l+x
3ananue Ne2. BelunciuTh mI10ma/ib, OrpaHUYEHHYIO 3a/JaHHBIMU MapadoJiaMu.

1. 1.
=_-X"—X+L y=-=Xx"+3x+6;
y 5 y 5

3apanme Ne 3. Haiitu: a) wuyacTHOe pelleHHe JUHEHHOTO  OJHOPOJHOIO
muddepeHIIMaTBbHOTO  YPaBHEHHUsSI BTOPOrO TMOpSAAKAa C TMOCTOSIHHBIMH KO3 QUIIMEHTaMU,

!
S X=X, Y=Ye, Y=Y, -
YIOBIIETBOPSIIONIEE 3aJaHHBIM HAYaJIbHBIM YCIIOBHSIM; ; 0) oOmee
pellieHrne JMHEHHOro HEOAHOPOIHOro Au(@epeHlrnaIbHOr0 ypaBHEHUS BTOPOro MOpsAKa ¢
MOCTOSIHHBIMU K03 purimenTamu.



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

3aganme Ne 4. Haiitu oOmiee u uyacTHoe peuieHue TudepeHINaIbHOr0 YpaBHEHHUS,

YIOBIETBOPSIOLIEE HAaIbHbIM yctosusam I Yo PH X=X,

. ) 1
y+3ey=xe”, yoy=o Y =@ y(Z)_E

IIpuMepHBIii KOMILIEKT 3a1aHuii 1715 KOHTPOILHOH padoTsl Ne 3 (3 cemecTp)

3aganus Ne 1. B notepen u3 50 6unetoB § BEIMTphIIHBIX. KakoBa BEpOATHOCTH TOTO, YTO
CpeaM IIATH HayraJ BEIOPAHHBIX OMJIETOB J1BA OKAXKYTCS BBIUTPBHILIHBIMU?

Baganua Ne 2. Jlns curHanuzanuu o0 aBapuu YCTaHOBJEHBI TPH HE3aBHCHUMO
paboTarouux ycTpoicTBa. BeposTHOCTh TOro, 4To MpHU aBapuM CpabOTaeT MepBOe YCTPOUCTBO,
pasHa 0,9, BTOopoe — 0,95, Tpetse — 0,85. HaliTu BEpOsSTHOCTB TOTO, UTO IIPH aBapHH CpadOTAECT: a)
TOJIBKO JIBa YCTPOMCTBA 0) XOTsI ObI OJTHO.

3aganusa Ne 3. BeinoaHuTh epBUUHYIO 00pabOTKY pe3yabTaToOB HAOIIOACHUS METOIOM
MaTeMaTH4ecKoM cTtatucTuku. [is storo:

1). CrpynmnupoBaTh JaHHBIE B BApUAIIMOHHBIE PSIIbI ¥ TPEICTABUTH B BUAE IMITUPHUECKON
GyHKLUU pacnpeaeIeHus.

2). T'padpuueckn wn300pa3uTh BapUAIMOHHBIC PSAABI M SMIUPUYCCKYIO (DYHKIHUIO
pacripeiesieHusl.

3). Beruncinuth OCHOBHBIE YHCIIOBBIE XapaKTEPUCTHKH BHIOOPOYHOM COBOKYITHOCTH.

4). IlpencraBuTh coziepKaTeIbHYI0 HHTEPIPETALUIO PE3YJIbTaTOB HAOIIOACHUH.

Jlan nopeMoHTHBIH pecypc KopoOku nepenayd Tpaktopa JIT-34 B moTouacax.

45 1361 | 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) Bruucnuth BEIOOPOUHBIC CPETHHUE KAXKI0H KOMITIOHCHTBI.

2) BBIUHCITUTD AUCTIEPCUU KAXKIO0H KOMITOHEHTBI.

3) OueHUTH TECHOTY CBSI3U, BBIYMCIUB KOI(GUIIMEHT JIMHEHHOM K KOppesuy.

4) HaiiTu ypaBHeHUs IMHEHHBIX perpeccuit Y mo Xu X mo Y.

5) Ioctpoenue nunwmii perpeccun Xmo Y u Y mo X

X 22 136 | 5 |64]78|92] 106 |12
200 5 3| 4
360 7| 8




N

520 9| 10| 14
680 8 7 6
840 2 3 2
1000 6| 6

IIpouenypa oneHMBaHUSA KOHTPOJIbLHOI PadoThI

KonrponsHast pabora - BUA NUCHBMEHHOW pa0OTHI, HANpaBICHHBIA Ha OCBOCHHE
KOMIIETEHIIMH, IPOIMCAaHHBIX B paboueil mporpamMme aucuuiuinHel Matematuka. OOyuatomuecs
BBITOJIHSIOT KOHTPOJIBHYIO pabOTy B COOTBETCTBUH C YYEOHBIM IJIAHOM B CPOKH, YCTAaHOBIICHHBIE
Nao.

[Tpu onleHUBaHUM KOHTPOJIBHOM pabOTH 0OpaIaeTcsi BAUMaHUE Ha CIEAYIOIINE MOMEHTHI:
coJiepxKaHue paboThl;

00BeM u oopmiieHHE pabOTHI;

IIOJIHOTA Y IIPABWJIBHOCTD PEILCHUS 3aJaHUM.

Ecnu paboTa BbINOIHEHA C HAPYILIEHUEM BCEX BBILIENIEPEUUCIECHHBIX YCIOBHUI WK HE ITOJIHOCTBIO,
TO OHA BO3BpalaeTcs odyvaronemycs 1 1opadboTku. McnpasieHHas paboTa MpeaocTaBisoTcs
Ha MPOBEPKY BMECTE C HE 3aUTEHHOW pabOTOM.

Kpurepun onieHKkM KOHTPOJILHOMH padoThI

3a paboTy BBICTABISETCS OLIEHKA «3aYTCHO» WIIN «HE 3a4TECHO».
OneHka «3aumeno» BBICTABISIETCA B Cllydyae, eCllu:

1. paGoTa BbIIIOJIHEHA 110 IUIAHY,

2. B K@XJIOM 33JJaHM{ IIPUBEACHO MPaBUIILHOE PA3BEPHYTOE PELICHHUE,

3. 00BeM 1 odopMIIeHHE PabOTHI OTBEYAIOT TPEOOBAHUSM,

4. paboTa BBIIIOJHEHA aKKYPaTHO, B 3a/laHHOM JIOTUKE, 0€3 BEIYUCIUTENBHBIX OIINOOK,

5. oOyuaroluics MOXKET OTBETUTh Ha MPEAI0KEHHBIE BOIPOCHI IO JTaHHOU padoTe.
[Tpy HEBBINOIHEHNH NEPEUUCIICHHBIX TPEOOBAHUIN BBICTABIIACTCS OLICHKA «He 3aUmeHO.



