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I[Tpu pazpabotke paboueii mporpaMMbl yueOHOM AUCHUIIIMHEI B OCHOBY TOJIOKEHBI:

1) ®I'OC BO no nampaenenuio moarotoBku 35.03.06 ArpoumkeHepus (ypoBeHb OakaliaBpHara),
YTBEpKACHHBI MUHUCTEpPCTBOM 00pa3zoBanus u Hayku PD «23» asrycra 2017 1. Ilpuka3z Ne 813.

2) VY4eOHBI TIUJIaH OCHOBHOW 00pa30BaTeNbHONW MPOrpaMMBI  DJIEKTPOOOOpyIOBaHUE U
anekTporexHosniorun AIIK ono6pen Yuensim coBetom ®I'BOY BO I'AY CepepHoro 3aypaibst oT «23»
cenTsops 2020 1. ITporokoi Ne 2

PaGouas mnporpamma y4eOHOH IUCHMIUIMHBI OAOOpeHa Ha 3acelaHUM Kadenpbl MaTeMaTHKH U
uHpopmaTuku oT «06» oxTs0pst 2020 r. [IpoTokom Ne 2.1

WN.o. 3aBenyromiero kadenpoi o M.B. Bunorpaznosa

Pabouas mporpamma yuaeOHOM TUCITUILTHHBI 01I00peHa METOJUIECKON KOMHUCCHE HHCTUTYTA
ot «24» okts6ps 2020 r. [Ipotokon Ne 2

[Ipencenarens METOJUYECKOW KOMUCCUM HHCTUTYTA [ '-"/*‘:, ~_  0O.A.Memnskosa

Pa3paboTumnku:

Maspuykosa H.H., nouent kadenpsl MareMaTuku 1 ”HPOPMATHKH, K.I1.H.

Kynukosa C.B., ctapmuii npenonasaTens kKadeapsl MaTeMaTuki 1 HHPOPMATHKU

JupeKTOp HHCTUTYTA: ,é “’y v I'A. dopu
=7



1. IlepeyeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHS 110 JUCHHUILINHE (MOLYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHO
NPOrpamMMbl

Koowut
Komnemen
uuil

pe3yJbTaThl
OCBOCHMA

WNHaukaTop AOCTHXKEHUSA
KOMIIETEHIIHHA

Ilepedyenb mIaHUpPyeMBIX Pe3yJIbTATOB
00y4eHHUs! 10 JMCHUILIHHE

OIIK-1

CrocobeH pemiath
TUIIOBBIE 3aJa9H
poheCCHOHATBHOM
JIeATeIbHOCTH Ha
OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKUX U
€CTEeCTBEHHBIX HAYK C
TIpUMEHEHHEM
HHPOPMALNOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTU I

UA-1 o

Hcnonb3yer 3HaHus
OCHOBHBIX 3aKOHOB
MaTEMAaTHKH JIJTSI PEIICHUS
THIIOBBIX 33724 B 00J1aCTH
npoheCcCUOHATBHOMN
JeSTSITLHOCTH.

3HaTh: OCHOBHBIC 3aKOHBI, MOHSITHS  METOIBI
JIMHEHHOW anreOpbl, MaTeMaTHUECKOTO
aHaJIM3a; OCHOBBI aHAIMTHYECKOW T€OMETPHH;
MOHATHE U OCHOBHBIE CBOMCTBA KOMIUIEKCHBIX
YHCEeIl; OCHOBBI TEOPUU OOBIKHOBEHHBIX
muddepeHnanbHbIX YpaBHEHUH, TUCKPETHON
MaTEeMaTUKH, BBIYUCIUTEIBHBIX METOJIOB,
TEOPUHU BEPOATHOCTEN U MaTEMATUYECKOU
CTAaTHUCTHUKH.

YMeTh: HCTIONIB30BAaTh MaTEMaTHIECKUN
anmapat IJIsl peIICHHUS TUITOBBIX 3a/1a4
AHATUTHYECKOH T€OMETPUH, MaTEMAaTHIECKOTO
aHaJIM3a ¥ JMHEWHOH anreOphl K PEIIeHHI0
npodeCCHOHATIBHBIX 3a7ay;

- pemiaTh OOBIKHOBEHHBIE AU epeHIaTbHbIe
YpaBHEHHUsI, BOSHUKAIOLIUX MPY ONHCAHUU
MPOLIECCOB B MHXKCHEPHO-TEXHUIECKUX
JUCLUIUIMHAX;

- ICTIONIb30BaTh CBOHCTBA KOMIUIEKCHBIX YHCEIT
B IIPUKJIaTHBIX AUCIMIUINHAX;

- IPUMEHATH OCHOBBI BEPOSTHOCTHBIX
pacIpeaeneHni K peIeHNIO TPUKJIIaTHBIX
3azad;

- cobupaTh 1 00padaThIBaTh CTATUCTHYECKYIO
nH(opManuio JyIs OLCHKU apaMeTpoB
pacnpezeneHus;

-yCTaHaBJIMBATh KOPPEISLHOHHYIO
3aBUCHMOCTb MeX/1y (PaKTOPHBIM ITPU3HAKOM U
pe3yJbTaTUBHBIM, COCTABIISITh YPaBHEHHS
3aBUCHMOCTb

Baagersb: MeTogaMu MOCTPOCHUS
MaTeMaTHYECKUX MOJIeJIEl C NCTIOIb30BAaHHEM
anrnapaTa MaTeMaTHYECKOTo aHaJIN3a, TEOPHU
OOBIKHOBEHHBIX AU (HepeHITHATEHBIX
ypaBHEHHH, HEOOXOMMBIX ISl PEILICHUS
THUIOBBIX PO()ECCHOHANBHBIX 3a/1a4.

- HaBBIKAMU aHaJIH3a U 00pabOTKH JaHHBIX,
HEOOXOANMBIX JJIsl PELICHHSI TUITOBBIX
podeCCHOHAIBHBIX 33134

2. MecTO AUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JlaHHasi DUCHUIUIMHA OTHOCUTCA K broky [ oO0s3aTenbHOM YacTH 0Opa3oBaTEIbHOM
MPOrpamMMBlI.

Jns  w3ydeHWs JOUCHMIUTMHBI

HEOOXOIUMEI

3HAaHUA B 00JIaCTH MAaTeMaTUKA B

COOTBETCTBUHM C (hefiepalibHbIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM CPEIHEro
(momHOTO) 00ITIETO 00pa30BaHMS.
MaremaTuka sBIIS€TCA NPEAIIECTBYIOMIEN IUCHUIUIMHOW A1 AUCHMIUIMH: Pusnka,
I'unpaBnuka, Teopermueckass MexaHuWKa, MeTposiorus, CTaHIapTU3alMs M CcepTHUUKaALuS,
TeopeTnueckne OCHOBBI 2JIEKTPOTEXHUKH.
HucnunnuHa uzyvaercs Ha 1 1 2 kypcax B 1, 2, 3 cemecTpax mo ounou popme oOydeHusi, Ha

1 u 2 xypcax B 1, 2, 3 cemecTpax 1o 3a04Hoi hopme.




3. O0beM JUCUMIITIMHBI M BB Y4e0HOH padoThl

OO6m1as TpyA0EMKOCTh JUCIHUILUIUHBI COCTaBIsIeT 432 yacoB, 12 3a4eTHBIX €UHUIL

Bun yae6HO# paboThI

Ounas popma 3aounas Gopma

Bcero CEMECTPbI Bcer CEMECTPBI
4acoB 1 2 3 0 1 2 3
4acoB

AyIuTOpHBIE 3aHATHS (BCEro)

192 64 64 64 52 18 18 16

B Tom uucine:

JlexuumoHHOrO THUNA

96 32 32 32 26 8 10 8

CeMI/IHapCKOFO THUIIA

96 32 32 32 26 10 8 8

CamocrosiTesbHasi padoTa
(Bcero)

204 62 80 62 344 | 108 | 126

B ToM uncie:

[TpopaboTka maTepuana
JeKIUH, TOrOTOBKA K
3aHATUAM

102 31 40 31
258 | 81 95 82

CamMocTosATeIbHOE N3YYECHHE 24 8 8 8
TEM
PacuetHo-rpaduueckas pabora 78 23 32 23 - - - -
KoHTponbHbIE paboThI - - - - 86 27 31 28
BI/I,I[ HpOMeX(YTOQHOﬁ 9K3. 3a4€T 9K3. 9K3. 3a4€T 9K3.
aTTecTaluuu (3a4eT, IK3aMeH)
9K3aMeH 36 18 - 18 36 18 - 18
OO0mmas TpyA0eMKOCTh:  4acoB 432 144 144 144 432 | 144 | 144 144
3a4ETHBIX €INHMUIL 12 4 4 4 12 4 4 4
4. Coep:xkanue QU CHUNTHHBI
4.1 ConepxxaHue pa3iesioB JUCHUNIHHBI
Ne HaumenoBanue paznena Copepxanue pazzena
n/n JICIIUIIIMHBI
1 2 3
1. Jluneiinas anredpa Matpunpl.  [eiictBuss  Hag  marpumamu.  OOpaTHas — MaTpHIa.
Ompenenurenn BTOPOrO W TPEThEro  MOpsiKA, HX  CBOICTBA.
Omnpenenureny BBICHIMX TOPSAAKOB. PelleHHWe CHUCTEM JIMHEHHBIX
ypaBHeHui MmetogoM Kpamepa u I'aycca
2. Amnanuruueckas reometpus | [IpsMoyrosbHas U MOJISIpHAs CUCTEMa KOOpJMHAT. Pa3indHble ypaBHEHUS
NPSIMOM Ha IJIOCKOCTU. YTOJ MEXAY NpsMbIMU. PaccTossHUE OT TOYKHU 10
npssMoii. KpuBble BTOpPOTO TmoOpsijiKa: OKpY>KHOCTb, 3JUIUIIC, THIIEpOoIa,
napabona. Bexropsl. [lelicTBus Hal BekTopamu. PasnokeHue BeKTopa I10
6asucy. Hanpasnstomue kocuHychsl. CKalsipHOE, BEKTOPHOE M CMELIaHHOE
TIPOM3BEICHUS BEKTOPOB M X CBOMCTBA
3. KomrmiekcHele yncna [TonsiTve kKoMIUIEKCHOTO umMcia. JIeWCTBHSA ¢ KOMIIEKCHBIMH YHCIIAMU.
N3o0pakeHne KOMIUIEKCHBIX YHCEN Ha IUIOCKOCTH. MOIyib M apryMeHT
KOMIUIEKCHOTO  4Hucia. AnreOpandeckas, TpPHUTOHOMETpHYECKas U
mokasarenpbHas (opMmbl KOMIUIEKCHoro uwmcia. Dopmyna Diinepa.
BosBeneHne B cTeNeHb M M3BICUEHHE KOPHS W3 KOMIUICKCHBIX HHCEI.
Pemenre kBagpaTHBIX ypaBHEHHUH C KOMIUIEKCHBIMH KOPHSMH.




Beenenne B MaTeMaTHYECKHI
aHaJn3

[NonsiTre GpyHkumMu oxHOW nepeMeHHoi. OOsacTh onpesaeneHus, ooIacTh
3HaueHuH, cBolicTBa GyHKIMHU U ee rpaduk. [Ipenen Gpynkunn. OCHOBHBIE
TeOpeMBbl O Tmpenenax. beckoHe4HO Majple W OeCKOHEYHO OoJbIIne
BEIMYMHBI W  CBSI3b MEXAYy HHMH. PackpelTHe  mpocTeimmx
HEOINPEIEIEHHOCTEN. IlonsTue HEIPEPHIBHOCTU (hyHKIHN.
Krnaccudukarus Touek pa3preiBa QyHKIAN

Huddepennnansaoe
UCYHCIICHUE (QYHKLUH OIHOM
Y HECKOJIBKHX IIEPEMEHHBIX

[IpomsBonHas (GYHKIUH OXHOH TEPEeMEHHOW, €€ TeOMEeTpHYECKHH U
MexaHndeckuii cwmbicn. llpaBuma guddepeHunpoBaHusT ©u TabIUIA
npou3BoAHBIX. Jn(depeHnupoBaHre CIOKHOH M HESBHOH (YHKIMH.
Jlorapupmuueckoe audQepeHIpoBaHHE. IIpou3BojgHBIE  BBICHIMX
nopsakoB. Juddepeniman ¢pynkuuu. Ilpumenenue nuddepeHnmana K
NpUOMMKEHHBIM ~ BbIYUCIEHUAM. [loHsATHE  (YHKIMM  HECKOJBKHX
nepeMeHHbIX. YacTHble TPOM3BOJIHBIE M MNOJHBIA  AuddepeHuan
(YHKIIMM HECKOJBKHX MepeMEHHBIX. [IpuMeHeHne NpOM3BOAHOM K
HCCIIeAOBAaHMIO (YHKINH OXHON M IBYX ImepeMeHHbIX. [Ipon3BomHas 1mo
HAINpaBJICHUIO U TPAANEHT QYHKIIMN HECKOIBKUX MEPEMEHHBIX.

HHTerpaJ’ILHOG HCYHUCIICHUC

[onsarue mepBooOpaszHoit ¢pyHKIMU. HeomnpeneneHHBI WHTErpal M €ro
cBoiictBa.  Tabnuua OCHOBHBIX HHTErpagoB.  OCHOBHBIE METOMBI
HMHTETPUPOBAHMA: HETIOCPEICTBEHHOE, MTOJCTAaHOBKONW W WHTErPHPOBAHHE
mo dvacTsaM. VHTerpupoBaHWe palMOHANBHBIX ApoOei. OmpeneneHHbII
uHTerpanl u  ero  cpodctBa. Dopmyna  HeroTona-JleiOnua.
HecoOcTBenHble wuHTErpansl 1-ro u  2-ro  poja. ITpunoxxenus
OIIPE/IECTIEHHOTO UHTETpasa.

OOBIKHOBEHHBIE
i depeHnnanbHbIe
ypaBHEHUS

[Monsitue nuddepenuuansHoro ypapaeHus. OOliee ¥ 4yacTHOE pPEIICHUS.
3agaya Komm. JluddepeHuuansHpie ypaBHeHHs 1-ro mopsimka: ¢
Ppa3eNAIoINMHUCS TIEPEMEHHBIMH, OJHOPOAHBIC U JHHEHHBIC. Y paBHEHNE
bepuynau. 1Y, nonyckarouue noHmwkeHue nopsaka. Jlunennsie 1Y 2-ro
TIOPSIZIKa C TIOCTOSTHHBIMH KO3 () (UIINEHTaMH.

ﬂI/ICKpCTHaFI MaTr€MaTukKa

MHoxecTBa W omnepauud Hajg HumH. KomOuHaTopuka. bunHapHbie
OTHOLIEHHsT Ha MHOXecTBe. HeopuentupoBanHble rpadel. CrocoObl
3amaHus rpadoB.

OCHOBBI BEIYUCIIATEIIBHBIX
METOA0B

AHHpOKCI/IMaHI/Iﬂ. MGTOI[ HAaWMCHBbIINX KBAAPATOB

10

OCHOBBI TEOPHH
BEpPOSATHOCTEHN

OCHOBHBIE TOHSTHS TEOPUH BEPOSTHOCTEH M KilacCU(UKALUS COOBITHH.
Paznuunble ompeneneHuss BepoATHOCTH. OCHOBHBIE TEOpPEMBI TEOPUHU
BepOoATHOCTEU. II0BTOpHBIE HE3aBUCUMBIE WUCIBITaHUA, cXeMa bepHyiu.
CraywaiiHple  BeNMYHHBL:  ONpEIeNieHWe, BUABI W YHCJIOBBIC
XapakTepucTHKH. DyHKIMS pacnpeneneHus U MIOTHOCTh paclpeleIeHus
BEpPOSITHOCTE. 3aKOHBI paclpeleleHHus] BEpPOSTHOCTEH CclydyalHBIX
BEIHYUH.

11

MareMaTtudeckasi CTaTHCTUKA

3agaun MaTeMaTH4ecKOH CTaTHCTHKH. [eHepanbHas W BBIOOpOYHAS
coBokynHoctH. Ilommron w rucrorpamma. BpiGopouHblii  MeTon.
Craructuueckoe paclpeieieHie CllyqallHOro NpH3HaKa. JMIHMpHYecKast
¢yHkums  pacmpeneneHusa.  CTaTUCTHYECKWE  ONEHKH  [TapaMeTpOB
pacnpeaciacHus. Toueunsie OLCHKH n HWHTCPBAJIbHBIC OIICHKH.
CraTucTuyeckas IIPOBEPKA CTATUCTUICCKHUX TUIIOTE3. DeMEeHTHI TCOPUU
Koppensaun. JInHeiHas koppesius. YpaBHeHHe perpeccun. O6paboTka
OKCIICPUMEHTAJIbHBIX TAHHBIX METOJAMU MaTEeMaTHYCCKOM CTATHCTHKH.




4.2 Pa3nesnl JUCHUILIMHBI 1 BUALI 3aHATHHI
QOunas popma o0yueHust

Ne HammenoBanwme pazena TUCITAILTHHEL Jlexur. CeMuH. CP Bcero
n/n THIA THIA 4acoB
1 2 3 4 5 6
1 cemecTtp
1 Jluneiinas anredpa 4 6 7 17
2 AHanuTHIeCcKasi TEOMETPHUS 4 4 18 26
3 KomnnexcHsle uncna 2 4 6 12
4 BBenenne B MaTeMaTHYECKAN aHAIN3 8 6 13 27
5 JuddepennnanbHoe ucyucieHne GyHKIUNA 14 12 18 44
OJTHOI M HECKOJIBKHUX NEPEMEHHBIX.
OKk3aMeH - - - 18
Hroro: 32 32 62 144
2 cemecTp
6 WHTerpansHOE HCUHCICHNE 16 16 40 72
7 OO0pIkHOBEHHBIE UG epeHITnaTbHbIC 10 10 30 50
YpaBHEHHUS
8 JuckpeTHas MaTeMaTHKa 6 6 10 22
Hroro: 32 32 80 144
3 cemecTp
9 OCHOBBI BEIUHCIIATEILHBIX METOIOB 4 4 6 14
10 | OcHOBHI TeOpHH BEPOSTHOCTEH 12 12 15 39
11 | MaremaTmdeckas CTaTHCTHKA 16 16 41 73
JK3aMeH - - - 18
Hroro: 32 32 62 144
Bcero: 96 96 204 432
3aounasi popma 00yueHus
Ne HanmMenoBanue pasjena JUCHMILINHBI Jlekmw. CeMuH. CP Bcero
/1 THIa THIA JacoB
1 2 3 4 5 6
1 cemecTp
1 Jluneitnas anaredpa 2 2 20 24
2 AHanuTHYeCcKasi TeOMEeTPHUs - - 24 24
3 KommiekcHble gncna 2 - 18 20
4 BBenenne B MaTeMaTHYECKUH aHAIN3 2 4 22 28
5 JuddepennnansHoe ncanucieHue QyHKIm 2 4 24 30
OJTHO# U HECKOJIBKHUX MEePEMEHHBIX.
OKk3aMeH - - - 18
Hroro: 8 10 108 144
2 cemecTp
6 WHTerpanbHOE HCUHCIIEHHE 6 4 50 60
7 OO0pIKHOBEHHBIE TN DepeHITnaTbHbIE 4 4 44 52
ypaBHEHHUSI
8 JuckpeTHas MaTeMaTHKa - - 32 32
Hroro: 10 8 126 144
3 cemecTp
9 OCHOBBI BEIUMCIIUTEIEHBIX METOIOB - - 32 32
10 | OcHOBBI TEOpHH BEPOSTHOCTEH 4 4 38 46
11 | MaremaTnyeckasi CTaTHCTHKA 4 4 40 48
OKx3aMeH - - - 18
Hroro: 8 8 110 144
Bcero: 26 26 344 432




4.3 3aHsITHSI CEMMHAPCKOIO THIIA

Ne Ne paznena TpynoeMkocThb
W JUCIIUATLINA Tema (9ac.)
HBI OYHas 3a049Has
1 2 3 4 5
1. 1 Matpursl u ux cBoiicTa. JleWCTBHUS HaJ MAaTPUIIAMH. 2 -
2. 1 Onpenenurens 2-T0 U 3-TO TOPSAAKOB, HX CBOMCTBA M BEIYNCIICHHUE. 2 1
O6parnas Matprmna. ONpeeNnnuTeNd N-To MOPsIKa.
3. 1 Pemenne cuctem nuHEHHBIX ypaBHeHHH Metonamu Kpamepa u ['aycca. 2 1
4. 2 KpuBsle BTOpOrOo mOpAgKa: OKPY)KHOCTH, OJIUIMIIC, THIEpOOa, 2 -
nmapaboia
5. 2 Bexkroprl. Pasnokenme BekTopa mo 0Oasucy. KoopmuHaTel BekTOpa. 2 -
Hampassiromue kKocuHychl. BekTopHOE M cMenIaHHOe NpOU3BEACHHS
BEKTOPOB M HX CBoiicTBa. Bprumcienune miomaneii U 00bEMOB
reoMeTpUIecKuX puryp
6. 3 JlelicTBHSl ¢ KOMIUIEKCHBIMH 4HCiIaMu. M300pakeHHe KOMIUIEKCHBIX 2 -
qucenl Ha IUIOCKOCTH. AureOpandeckas, TpUTOHOMETpUYecKas U
nokKasaTesbHasi pOpMbl KOMIJIEKCHOTO YHCIIA.
7. 3 Bo3Benenue B cTeneHb U U3BJICUECHHE KOPHS M3 KOMIUIEKCHBIX YHCEI. 2 -
Pemenne KkBaJpaTHbBIX ypaBHEHHH C KOMIUIEKCHBIMH KOPHSIMH.
8. 4 0 o 2 2
PaCKpHITHE HEONPEACICHHOCTEH BUA: 0 oo
9. 4 JlBa 3aMeyaTeNbHBIX Mpeena. 2 2
10. 4 HccnenoBanne QpyHKIMHM Ha HENPEPHIBHOCTh. TOYKH pa3phiBa 2 -
dbyHKIIMH
11. 5 [TonsiTe npou3BOIHON (GYHKIMH ONHOM nepeMeHHOW. OCHOBHBIE 2 2
IpaBUiIa nuddepeHurpoBanus, Tabnuua MPOU3BOIHBIX.
I'eomerpuueckuii u ¢busndeckuit CMBICH IIPOU3BOJIHOM.
Juddepennnpopanue ciioxHoi QyHKIMH
12. 5 [TpousBonHbIe BBICIIMX TOPSAKOB. JuddepeHuupoBanrue HesBHOM 2 1
¢dyuakuuii. Jlorapudmuueckoe auddepenimpoanue. Jnddepenipan
(hyHKIHM.
13. 5 [IpriMeHeHWEe TPOM3BOAHON K WCCIENOBAaHWIO (DYHKIUU OJHOU 2 1
MIEPEMEHHOM.
14. 5 YacTHple TIpOW3BOAHBIE W MONHBIH auddepernnan  QyHKIHH 2 -
HECKOJIbKIX TIEPEMEHHBIX.
15. 5 [IpruMeHeHHEe TPOM3BOJHOH K WCCICIOBaHWIO (QYHKIHH JABYX 2 -
MEepEeMEHHBIX.  OKCTpeMyMBl  (DYHKIMH  JIByX  IEpPEMEHHBIX.
Heobxoanmoe 1 1ocTaTouHOE YCIOBHSI SKCTPEMyMa.
14. 5 [Ipon3BomHAs TO HANpaBICHUIO M TPagUCHT (DYHKIMH HECKOIBKUX 2 -
IepeMEHHBIX
Hroro B 1 cemectpe: 32 10
15. 6 OCHOBHBIE METOJBl HMHTETPUPOBAHUA: HEMOCPEICTBEHHOE, 3aMEHa 6 2
NIepEeMEHHON ¥ HHTETPUPOBAHHKE 10 YACTSIM.
16. 6 WHTerpupoBanye panuoHaIbHBIX IPOOEH. 4 -
17. 6 OrnpeiesIeHHbI MHTErpajl, €r0 CBOMCTBA M METO/IbI BBIYUCIICHHUS. 2 1
18. 6 HecobOcTBeHHBIE HHTETpasIbl, CHOCOOBI X BBIYHUCIICHHS 2 -
19. 6 [TpunoxeHus onpeaereHHOr0 HHTErpaa. 2 1
20. 7 Juddepennnanbabie ypaBHeHUS IepBoro nopsiaka. Oouiee u yacTHoe 2 2
pemenus. 1Y, ¢ pazaenstomumucs nepeMennsiMu. OpHopoansie Yy,
METO]I pEIICHUSL.
21, 7 Jluneiinsle /1Y ;. YpaBHenue bepnymnn. 2 1
22. 7 Juddepennnanbable ypaBHEHHs, JONYCKAIONIe TOHKESHUE MOPsIIKa. 2
23. 7 JluHeliHble OMHOPOAHBIE ¥ HEOMHOPOAHBIC auddepeHnnaNIbEHbBIC 4 1
ypaBHEHHs 2-TO NOPsIKa C IIOCTOSIHHBIMH KOd(PHIIMEHTaMH.
24, 8 MHosxecTBa 1 onepanuy Haj HUMHU. KoMOnHaTopuka. 2 -
25. 8 BuHapHbIe OTHOILIIEHNS] HA MHOXKECTBE. 2 -
26. 8 Heopuenruposanusie rpadpl. CriocoOsl 3ananus rpados. 2 -




Htoro Bo 2 cemecTpe: 32 8
27. 9 Anmnpokcumanust. MeTo HaMMEeHbIIUX KBaJAPaTOB. 4 -
28. 10 Knaccuueckoe onpesiesicHre BEPOsSTHOCTH. 2 1
29. 10 OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEIN. 2 1
30. 10 IToBTOpHBIE He3aBUCUMBIe UcnbITaHusA. Dopmyna beprymnu. Teopemsr 2 -
Jlannaca. @opmyna Ilyaccona
31. 10 JluckpetHas ciayvaifHas BenuunHa. EE 4uCIOBBIE XapaKTEpUCTHKH. 4 1
3aKOHBI pacnpe/ieNICHNs] TUCKPETHON CIIy4aitHOI BEeINYNHBI
32. 10 HopmanpHbIll 3aKOH pachpefeneHuss BepOsTHOCTEH HeIpepbIBHON 2 1
CI1y4aiiHOU BEJIUYUHBI
33. 11 Bribopounslii Meton. CTaTHCTHYECKOE paclpelelieHue CIy4aiiHOTo 4 1
npu3Haka. OMmnupudeckas ¢GyHKOus pacnpeaeneHus. [loauron wu
THCTOrpaMMa
34, 11 YucnoBsle XapaKTEPUCTHKH CIy4aiHOrO MpU3HAaKa. 2 1
35. 11 CraTucTHYeCKHe OIIGHKH IIapaMeTpoB  pacrmpeneleHus. Meron 2 2
MOMeHTOB. ToueuHble OLICHKH. VIHTepBaIbHBIE OIICHKH.
36. 11 Craructuyeckast MpoBepKa CTaTUCTUYECKUX runore3. CpaBHEHHUE IBYX 2 -
JHICTIEpCHI HOPMAJIbHBIX T€HEPAIbHBIX COBOKYITHOCTEH.
37. 11 Teopuss KOppEIAIMOHHOTO aHANHW3a (OMpENIeNeHNe TECHOTHI CBSI3U 2 -
MeXIy Tpu3Hakamu). JIuHelHas koppensanus. YpaBHEHUE JTHHEHHON
perpeccum.
38. 11 O0paboTKa IKCIEPUMEHTAIBHBIX JAaHHBIX METOJAMH MaTeMaTHIECKON 4 -
CTAaTHCTHKH
HToro B 3 cemecTpe: 32 8
Bceero: 96 26

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

5. Opranmu3anusi CaMoCTOATEJIbHOW PadoThl 00y4YaIOUIUXCS MO0 JUCHUNINHE
5.1 Tunbl caMOCTOATEILHOM PadOTHI M €€ KOHTPOJIb

Tun camocTosiTeIbHOMH PadoTHI dopma o0yueHus Texymui KOHTPOIIb
OYHasl 3a04Hast

[IpopaboTka MaTepuaia JEKIIHi, 102 TECTUPOBAHUE

MMOATOTOBKA K 3aHATUSIM 258

CamocTosATeTbHOE U3YYCHHUE TEM 24 cobeceoBaHme

WIN
TECTHPOBAHUE

PacueTHo-rpaduueckue paboThl 78 - 3ammTa

KonTtponbHbIe paboThI - 86 3anuTa
BCET0 YaCOB! 204 344

5.2 Y4eOHO-MeTOAMYECKHE MATEPHAJIBI IJIs1 CAMOCTOATEILHOM padoThI

1. Maremaruka: METOAMYECKHE PEKOMEHJAlMU TI0 OpraHU3aldd U  BBIIOJIHEHUIO
CaMOCTOSITENIbHOW paboThl 00ydaroLIMXCsl HanpaBieHus: moaArotoBku 35.03.06 ArpounskeHepus/
cocraurenu: H.H. Manpuykosa, C.B. Kynukosa / 'AY Cesepnoro 3aypanbs — Tromens, 2018.
— 15 c. [DnexTponHslii pecypc]|

2. MaremaTuka : mporpamMMa U METOJAMYECKHE YKa3aHUS K BBIMOJIHEHHIO KOHTPOJIbHBIX
pabor mans oOyuatommxcs WO wnanpaBnenuss mnoxarotoBku 35.03.06 Arpounxenepust /
cocraurenu: C.B. Kynukosa, H.H. ManbuykoBa; ['AY Cesepnoro 3aypanbs — Tromens, 2018.
—47 c. [OnexTpoHHBIN pecypc]

3. MaremaTuueckass CTaTHUCTHKAa: MeToAMYecKHe PEKOMEHJAIUM [0 OpPraHu3aluu |
BBITTOJIHEHUIO CAMOCTOATENBbHON paboThl 00yUaromuxcsi 04HOM (OopMbl O0YUEHHUs HANpaBIICHUS




noarotoBku 35.03.06 Arpounxenepust / cocraButenu: H.H. Manbuykosa, C.B. Kynukosa /
I'AY CesepHoro 3aypanbsa — Tromenb, 2016.— 56 c. [DneKTpoHHBIN pecypc]

5.3 Tembl, BLIHOCHMbI€ HA CAMOCTONATEIbHOE U3yUeHUEe

Ounasn gopma o0yueHus

1. Paznen 2. Tema Paznuunbie ypaBHEHHUS MPSAMOH,
2. Paznen 6. Tema MHTErpupOBaHNEe TPUTOHOMETPUUECKUX (PYHKUIUI: Pa3IUUHbIC CIyYau U
METO/1bl UHTEIPUPOBAHUS.
3. Paznen 8. Tema: MuoxecTBa 1 onieparu Haja HUMH. CriocoObl 3aanust rpadoB.
4, Pazpmen 9. Tema: Amnmpokcumamusi. MeTOJ HAWMMEHBIIMX KBaJApPaTOB. AJTOPUTM
BBIYMCIICHUS
3aounas popma oOyueHust
1. Pasmen 2. Temsl: basuc npocrpanctBa. KoopauHatel BekTopa, HenuHeitHbie onepanun
HaJ BeKTopamu, PazinuHele ypaBHeHUs psAMoi, KpuBbie BTOpOro nopsaka
2. Pazgen 5. Tembr: YacTHble mNpou3BOAHbIE (YHKIIMM HECKOJIBKHX MEPEMEHHBIX,
Juddepernman GyHKIINH HECKOIbKHUX TICPEMEHHBIX.
3. Pazmen 6. Tema HecoOcTBEHHBIC HHTETPAITBI.
4. Pazpen 7. Tema Onnopoausie VY.
5. Paznen 8. Tema bunapHble oTHOIIEHHS HAa MHOKecTBe. HeopueHTupoBaHHBIE Tpadpbl.
Crioco6sb1 3aanust rpadoB.
6. DoHJ OLIEHOYHBIX CPEJICTB /IJIsl MPOBEAeHHS MPOMEKYTOYHON aTTeCTAlIUH
00y4YaAOIIHUXCH 10 JUCHHILINHE
6.1 IlepeyeHbr KOMIETEHHWH W OLCHOYHBbIE CPEACTBA HMHAMKATOPA JAOCTHKEHHS
KOMIIeTeHI U
Koo Ilepeuenp mIaHupyeMbIx HanmenoBanue o1ieHOYHOTO
Komne- HHHHKaTOp JIOCTHIAKCHHA PEIYIbTATOB O6y'-IeHI/I51 1o CpeacTBa
meHyuu KOMIICTCHIHH JUCHUIIIINHEC
3HaTh: OCHOBHEIE 3aKOHBI, TIOHATUA Tect
1 METOJIbI TMHEHHO anre6psl, DK3aMeHAI[MOHHBIH OnieT
MATEMATUYCCKOr'o aHaJin3a, OCHOBBI
AHAJIMTUYECKOM reoOMETPUH; IMOHATUE
1 OCHOBHBIC CBOUMCTBA KOMIIJICKCHBIX
YHUCEJI; OCHOBBI TECOPHUU
OOBIKHOBEHHBIX AH((epeHInaIbHBIX
YpaBHEHUM, JUCKPETHOM
MAaT€MaTHUKU, BBIYHUCIIUTCIIbHBIX
NI-1 g METOJI0B, TEOPUU BEPOSITHOCTEN U
Hcnons3yeT 3HaHUS MaTEMAaTUYECKON CTATUCTUKY.
OCHOBHEIX 3aKOHOB Ymers: I/ICl‘lOJ’II:.LzOBaTB
MaTEeMaTHKH JIJIS MAaTEMaTUYCCKUM armapar JJist
OIIK-1 pelIeHus TUIIOBBIX 3a7a4

pCUICHUA TUIIOBBIX 3aaa4 o
AHAJIUTUICCKOU TECOMETPHUH,

B 0bmacTH . MAaTEMATHYIECKOTO aHAIM3a 1
npoQecCHoHaNBHOI JUHENHHOH anredpsl K peleHuio
ACATCIIBHOCTH npo¢eCCHOHATBHBIX 3a/1aY;

- pematb OOBIKHOBEHHEIC
mudQepeHIranbHbIe ypaBHCHNS,
BO3HHUKAIOIIUX [IPH ONMUCAHUU
MPOIIECCOB B HHKEHEPHO-
TEXHUYECKUX TUCIUTUTHHAX;

- HCII0JIb30BATh CBOMCTBA
KOMIUIEKCHBIX YUCE B MPHUKIIAIHBIX
JCIUITHHAX;

- IPUMEHSITh OCHOBBI




BEPOSATHOCTHBIX PaCHpEACICHUN K
PELICHUIO MPUKITAIHBIX 33/1a4;

- cobupaTh 1 00padaTeIBaTh
CTATHCTHYECKYIO HHPOPMAIIUIO TS
OLICHKH [IAPaMETPOB PACTIPEICIICHUS;
-yCTaHABJIMBATh KOPPEISALHOHHYIO
3aBUCHMOCTh MEXY (pakTOPHBIM
MPU3HAKOM U Pe3yJIbTATUBHBIM,
COCTaBJIATh YPABHEHUS 3aBUCHMOCTh
Baiamers: MeToaMu MoCTPOCHHUS
MaTeMaTHYECKUX MOJEIEH ¢
HCIIOJIb30BaHUCM aIrapara
MAaTEeMAaTHUYECKOTO aHAIIN3a, TCOPUH
OOBIKHOBEHHBIX JH((epeHInATEHBIX
YpaBHEHHI, HEOOXOIUMBIX JJIS
PELICHUSI THITOBBIX
npodecCHOHANBHBIX 3a/1a4.

- HaBBIKAMH aHamu3a W 00paboTKH
JIaHHBIX, HEOOXOIUMBIX U1
petieHus THUIIOBBIX
npodeccrHoHAIBHBIX 3a/1a4

6.2. lllkajbl OLEHUBAHUS

IIIkana oneHUBAHUA YCTHOI'O JK3aMeHA

Onenka Onucanne
JIeMOHCTPHPYET CHCTEMHBIC TEOPETHYCCKHIE 3HAHUS M OTPAOOTAHHBIC MPAKTUUCCKUE
OranunHOo YMEHHUSI ¥ HAaBBIKA. bBe30mn00YHO OmMpenessieT W MPaBUIbHO MPUMEHSICT METOMIbI
pEIIeHHS TUITOBBIX 1 KOMOWHIPOBAHHBIX MPAKTHYCCKUX 3a/1a4.
JleMOHCTpHpyeT XOpOounii Hab0p TEOPETUUECKUX 3HAHUHM U MPAaKTUUYECKUX yMEHUi
W HaBBIKOB.  YMeeT NpaBWIBHO BEIOpaTh M MPHUMEHUTH COOTBETCTBYIOIIHE
Xoporo MaTeMaTHYECKHE METOABl K PEIICHHIO THUIIOBBIX H  KOMOHMHHPOBaHHBIX
MPaKTUYEeCKUX 3aJad, HO MJOIMYCKaeT HE3HAYUTEIbHBIC OIIMOKH TpPHU PEUIICHUU
MPEI0’KEHHBIX 3a1a4.
JleMOHCTpHpYyeT YacTUYHBIE TCOPETUICCKUE 3HAHUSA U CTAHJAPTHHIC MPAKTHUCCKUE
YMEHHS U HaBBIKA. MOXKET BBIOpATh METOMBI PEIICHHs TUIMOBBIX 3a7ad, HO 3aJadu
Y IOBIETBOPUTETHHO
Ooee CIOXHOTO YPOBHS BBI3BIBAIOT 3aTpyAHEHHs. Jlomyckaer OMMOKH IpH
peIIeHUH NPETOKCHHBIX 3a1a4.
JleMOHCTpHpYET Ci1abble TCOPETUYECKHUE 3HAHHUS, HE OTPaOOTaHbI MPAKTHUCCKUE
HeynoBineTBOpHUTEIBEHO YMEHHUS M HaBbIKK. IIpW pelIeHUH THUITOBBIX 3a1a4 JOIMYCKAeT IPyObIe IOTHUECKUE
Y BEIYUCIIMTENLHBIE OIIHOKH.
IIkaja oneHMBaHU TECTUPOBAHMS HA JK3aMeHe
%o BLINOJHEHUS 32aHUA Onenka
86-100 O1iM4HO
71-85 Xopouio
50-70 Y 10BIETBOPUTENBHO
MmeHee 50 HeynosnersopurensHo




Ika/ja oueHMBaHUs YCTHOI'O 3a4eTa

Oruenka

Omnucanue

3auTeHo

O6y‘laIOHlHI>’ICH BJIaACCT IMPAKTHYCCKUMHU W TCOPCTUUCCKMMHU IIPpUEMaMH H
METoJaMM 110 HpOfII[CHHLIM pasaciiaM  OUCHUILIAHBI. VYMeeT caMOCTOSTEILHO
HCIIOJIB30BaTh AJITOPUTMHUYCCKUC HpI/IéMbI pelICHUA CTaHAAPTHBIX 3aJa4 pa3acioB
JUCHUIIINHBI. 3HaeT HpOI‘p&MMHBIfI MaTcpuall JUCHUIUIMHBI, HO MOXCT OOIYCKAaTbh
HECYHICCTBCHHBIC OIIINOKH.

He 3auTeno

O6yqa}om1/11710>1 HMECT YaCTUYHBIC 3HAHUA OCHOBHBIX IIPpHEMOB PCIICHUA H
TCOPCTUUCCKUX  MCTOAOB, HAPyacT JIOTHUYCCKYIHO IIOCICAOBATCILHOCTL B
H3JI0KCHUH MaTcpualia. YacTUYHO OCBOEHO HCIIOJIb30BaHUE AJITOPUTMHUYCCKUX

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

IlIxana oneHUBaAHUSA TECTUPOBAHMUA HA 324€TE

% BBINOJHEHN 3aJaHUA Pesynbrar
50 -100 3a4YTEHO
menee 50 HE 3a4TECHO

6.3 TunoBble KOHTPOJIbHBIEC 32JaAHUS WJIH HHbIE MAaTePHAJIbI
VYka3aHbl B IpUJIOKEHUU 1.

7. IlepeyeHb OCHOBHOI 1 1I0NIOJTHUTEJILHOM Y4eOHOM JUTEepaTypbl, HE00X0AMMOM IS
OCBOCHMS JMCIUIIIHHBI

a) OcHOBHas JUTEpaTypa:

1. VkcycoB C.H., ®etuco KO.M. Marematuka : ydebnoe mocobue / C.H. Ykcycos,
KO.M. ®etuncos. — 3-e u3j., crep. — Crapsriid Ockon : THT, 2018. — 352 c.

2. NanunoB, A. M. Matemaruka: yueOHoe mocobue / A. M. lanunos, U. A. I'appkuna.
— Ilen3a : [leH3eHcKMil rocy1apCcTBEHHBI YHUBEPCUTET apXUTEKTYphl U cTpouTenscTBa, DbC
ACB, 2012. — 204 c. — ISBN 978-5-9282-0797-7. — TekcT : 27eKTPOHHBIH // DIEeKTPOHHO-
oubanoreunas cucrema IPR BOOKS : [caiir]. — URL.: https://www.iprbookshop.ru/23097.html

6) JlononHuTENBHAS TUTEpATypA:

3. baBpun, MBan lBanoBu4. Beicmias maremaruka: y4eO. JUIsl CTYA. €CTECTBEHHO -
HayuyHbIX cienuansHoctel / W. U. baBpuH. - 2-e uzn., - M.: Akagemus; 2001. - 616 c.

4. T'openoB B.M. MaremaTika [ DneKTpOHHBIN pecypc] : COOpHUK 3a/1a4 U YIpaKHEHUH /
B.U. T'openos, O.JI. Kapenosa, T.H. JlenameBa. — DIEKTpPOH. TEKCTOBbIE JaHHblE. — M. :
Poccwmiickas MexXayHapoIHAs aKaJeMus Typu3Ma, YHUBepcHTeTcKas kamra, 2016, — 112 ¢. —
978-5-98699-189-4. — Pexwum nocryma: http://www.iprbookshop.ru/70538.html

5. Hanxo ILE. u np. Beicimias marematvka B ypaXHEHUSX M 3ajadax: yueOH. mocoOue.
B 2-x 4. U1.-M.: Breicn mk.,1986r.-340 c.;

6. [anko [LE. u ap. Beicmmas MmaTemaTnka B ynpakHEHHUSIX | 3a7adax: ydeOH. mocooue.
B 2-x 4. Y2.-M.: Beicmi mk.,1986r.- 415 c.;

7. I'appkuna, U. A. Maremaruka. Yacte [. CropaBouHble MaTepuanabl U TECThl IO
MOIYJIsAM: yueOHOe mocoOue as CTyaeHToB-3a04HUKOB / M. A. I'appkuna, A. M. Jlanunos, A.

H. KpyrmoBa. — Ilen3a : IleH3eHCKMI TOCyAapCTBEHHBIM YHUBEPCHUTET APXUTEKTYPHl M
ctpoutensctBa, DbC ACB, 2013. — 328 c. — ISBN 978-5-9282-0920-9. — Tekct
SJICKTPOHHBIA // DnekTpoHHO-OubOmoreunas cucrtema IPR BOOKS : [caiit]. — URL:

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



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

8. Psbymiko, A. I1. Briciiasg matemaruka. Teopus u 3agaun. B 5 vactsx. Y.1. JIuneitnas
W BEKTOpHas anreOpa. AHamuTuueckas reomerpus. Juddepenimansaoe ucuncieHne GyHKIui
OJIHOM mepeMeHHoU : yuebnoe nmocobue / A. I1. Pabymxo, T. A. XKyp. — 2-e uzn. — MuHck :
Beimmitnrast mkona, 2017. — 304 ¢. — ISBN 978-985-06-2884-8 (u. 1), 978-985-06-2885-5. —
TekcT : 27eKTpOoHHBIH // DnekTpoHHO-O0nbmmoteunas cuctema [IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/90754.html — Pexum gocTyna: 1t aBTOPU3UP. TOJIb30BaTEIIEiH

9. Pabymko, A. II. Beicmias matemaruka. Teopust u 3amaun. B 5 wactax. Y.2.
KommiekcHele uncna. HeonpeneneHHbIl U onpeneneHHbld HHTerpaibl. @YHKIMN HECKOJIbKUX
nepeMeHHbIX : ydeOHoe mocobue / A. I1. PsOymko, T. A. Xyp. — Munck : Beimiimas mkona,
2016. — 272 c. — ISBN 978-985-06-2766-7 (4. 2), 978-985-06-2764-3. — Tekcr :
AJIEKTPOHHBIA // DnexkTpoHHO-OuMOmmoTeunas cucremMa [PR BOOKS : [caiir]. — URL:
https://www.iprbookshop.ru/90755.html— Pexxum goctyma: 1jst aBTOpU3UP. HMOIb30BaTENEH

10. Ps0Oymiko, A. II. Beiciias maremaruka. Teopus u 3agauun. B 5 wactax. Y.3.
OObIkHOBEHHBIC AuddepeHnranbable ypaBHeHUs. Psael. KpartHeie uHTErpanbl @ ydeOHOE
nocobue / A. I. Psbymko, T. A. XKyp. — Mumnck : Beimmiimas mkona, 2017. — 320 ¢. —
ISBN 978-985-06-2798-8 (u. 3), 978-985-06-2764-3. — TekcT : 3IEKTPOHHBIN // DIIEKTPOHHO-

OubmmoTeyHas cucrema IPR BOOKS : [caiT]. — URL:
https://www.iprbookshop.ru/90756.html— Pexxum noctyma: ajist aBTOpU3Up. MOJIb30BaTeNei
11. Pynakos B.I1. IllkonbHas 1 By30BCKas MaTeMaTtwka B (opMyliax U rpapukax —

cpaBoyHoe nocobue. — Tromenb: «Bektop byk», 2005 — 280 c.

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

- Exponenta.ru, o0pa3oBaTeibHbIii MaTemMaTuaeckuii cait (http://www.exponenta.ru/);

- IIpaktukym o maremarnyeckomy aHanu3sy (Bugeokypc) (https://hghltd.yandex.net/);

- Www.intuit.ru - Buneokypcsl «MaremaTuka

- DnexkTpoHHO-OMbOIHoTeuHas cuctema «Jlaub» (http://e.lanbook.com/),

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

- AJI. Manuta, MI'Y, HUnrepHer-yueOHuK «Teopust BeposATHOCTEM M MaremaThyeckas
CTaTHCTUKA» JUIS CTY/ICHTOB €CTECTBEHHBIX (pakynbTeToB (WWW.teorver-online.narod.ru);

- Buneokypcsl «Teopusi BEpOSITHOCTEH U MaTeMaTH4ecKasi CTaTHCTHKa», «OCHOBBI TEOPHU
BEPOSTHOCTEN», «OCHOBBI MATEMATHUYECKOM CTATUCTHKI (WWW.intuit.ru)

9. MeroauvecKkue yKa3aHus sl 00y4al0IUXCH 110 OCBOCHUIO JUCHMIIIIMHbI

1. ManbuykoBa H.H. HHTterpanbHoe ucuucienue GyHKIUU OJHOM NMEpeMEeHHOH : ydueOHOe
nocodue / H.H. ManpuykoBa, C.B. Kymukoa. — Tromens ; ®I'BOY BO TI'AY Cesepnoro
3aypainbs, 2018. — 78 c.

2. MansuykoBa H.H. JluneitHas u BekTtopHas anrebpa [DneKTpoHHBIA pecypc]: ydeOHoe
nocobue / H.H. ManbuykoBa, C.B. Kynukosa ; I'AY Cesepnoro 3aypanbs — Tromens, 2013 —
75c¢.

3. Maremaruka: METOJJMUECKUE YKa3aHUS K MPAKTUUECKUM 3aHATHAM JUIs OaKalaBpOB OUHOU
dbopMbl 00yueHust HarpasieHus noarotToBku 35.03.06 «Arpounkenepusi»/ coctaButenu: H.H.
MansuykoBa, C.B. KymukoBa ; I'AY CesepHoro 3aypames — Troomensb, 2016. — 49 c.
[DneKTpOHHBIN pecypc]


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

10. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHI

1. Jlns BBIMONHEHHWS pacyeTHO-rpaduyeckux paboT CTyIACHTaM PpPEKOMEHIYeTCs
ucnoip30Bath nporpammy Microsoft Office (anexTponusie Tabmuiel Microsoft Excel);

2. BUOC Moodle

11. MarepuajJibHO-TeXHHYECKOe 0OecredeHue 1 CIUTIINHbI

JleKIMOHHBIE W TPAKTUYECKUE 3aHATUS TMPOBOASTCS B AYAUTOPUAX C KOJUYECTBOM
yu4eOHBIX MECT, JOCTATOYHBIM JJISl pa3MEeIIEeHUs! CTYJCHTOB JIaHHOTO HAINPaBJICHUS MOATOTOBKHU,
¥ 000pYTIOBAaHHBIX JIOCKOHM MU MYJIbTHMEIUWHBIM 000PYOBAHUEM.

JUis  BBINOJHEHHSI CaMOCTOSITENIBHOM — pabOThl  CTYIEHThl MOTYT  I0JIb30BAThCS
yuTasibHbiMU 3asiamu  Oubnnoreku OI'BOY BO T'AY Cesepnoro 3aypaibs, B TOM YHCIIE
OCHAILIEHHBIX KOMITbIOTEPAMU C JIOKAIbHON CEThIO M BHIXOJIOM B UHTEPHET.

12. OcobGeHHOCTH OCBOEHHSI AUCHUILIMHBI 1JIsi HHBAJIU/I0B U JIMI C OTPAaHUYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

OOyuenue oOyyarolmUxcss C OrPaHUYEHHBIMU  BO3MOYKHOCTSMM  370POBbSl  IIPH
HEOOXO/MMOCTH OCYIIECTBIISIETCS. Ha OCHOBE aJalTHPOBAaHHOM paboueil mnporpamMMmsl ¢
UCTIOJIb30BAaHUEM  CHEIHMAIbHBIX METOJOB OOYyYeHHS M JAUJAKTHYECKHX MAaTepHajoB,
COCTaBJIEHHBIX C Y4Y€TOM OCOOEHHOCTEH NCUXO(QHU3UUECKOr0 pPa3BUTHS, WHAMBHUIYAIbHBIX
BO3MOXKHOCTEH M COCTOSTHUS 3JJOPOBBSI TAKUX 00yJarOIIUXCs (00yJaromerocs).

B mensax ocBoeHuss y4yeOHOW mporpamMmbl JUCUUIUIMHBI MHBAJIMJAMU M JHUIAMUH C
OTPaHUYECHHBIMU BO3MOKHOCTSIMU 3/I0OPOBbS 00€CTIeYNBAETCS:

* I MHBAJIMJIOB M JMII C OrPaHUYEHHBIMH BO3MOXHOCTSIMHM 3/I0pPOBbSI 10 3PEHUIO:
pa3MelneHne B JOCTYIHBIX ISl OOYyYaIONIMXCs, SBISIIOIINXCS CIENBIMU WM CIIa0OBUSAIINMH,
MecTax M B aJalTUPOBaHHON ¢opme crnpaBOYHOM HHGPOPMALMKM O PACHHMCAHUM Y4eOHBIX
3aHATHU; IPUCYTCTBUE aCCUCTEHTA, OKAa3bIBAIOIIETO oOyyaromemycs HE00X0IUMYIO0

MIOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX (POPMATOB METOAMYECKUX MaTepHuaoB
(xpynHBIA WIpUPT WK ayauodaiisl), UCIOIb30BaHNE Bepcuu caiTta g cnadouaaumx IbC
IPR BOOKS u cniermansHoro MmoounsHoro npuioxkenus IPR BOOKS WV-Reader (mporpammsl
HEBU3YaJbHOTO JOCTyNMa K HHGOpMAIMK, NPEIHA3HAYCHHOW JUIsi MOOWIBHBIX YCTPOMCTB,
pabotaronmmx Ha omepaioHHoil cucteme Android u i0S, xoTopass He TpeOyeT CheluatbHO
00y4eHHOro accucTeHTa, T.K. Joau ¢ OB3 mo 3peHuio paboTalOT CO CBOMM YCTPOHCTBOM
HPUBBIYHBIM CLIOCOOOM, UCTONb3Ys CHElMaIbHbIE IITATHBIE IPOrPaMMBbI JJIsl HE3PSUUX JIIO/IEH, ¢
kotopsiMu IPR BOOKS WV-Reader umeet nmoaHy0 COBMECTUMOCTH);

* Ul MHBAIMJIOB U JIMI C OTPAHWYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbS MO CIYXY:
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJICTBAMHU BOCIIPOM3BEICHHE HHPOPMALINY;

* s WHBAJIMJIOB M JMIl C OrPAaHUYEHHBIMH BO3MOXXHOCTSMH 3/I0POBbS, HMEIOLINX
HApYIICHHUST OTIOPHO-IIBUTATEIBHOTO allapaTa: BO3MOXKHOCTh OECHpEIsSTCTBEHHOTO JOCTYMa
o0yyaromuxcst B yueOHble IOMEIIEHUs, TyaleTHble KOMHATHI U Ipyrue MOMEeIIeHus Kadeapsl, a
TaKXe MpeObIBaHUE B YKA3aHHBIX  TTOMEIIECHUSIX.

OO6pa3oBaHue OO0yYarOIUXCSd C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS MOXET OBITh
OpPraHN30BaHO KaK COBMECTHO C JAPYTUMH OOYYaIONIMMHUCS, TaK U B OTACIBHBIX TPYIIaxX WIA B
OTJENIBHBIX OPraHU3aALUsAX.



MNPUJIO)KEHHE 1

MuHUCTEpPCTBO CeNbCKOro Xo3sicTBa Poccuiickoit denepanun
®I'bOY BO lN'ocynapcTBeHHBbIN arpapHbiii yHuBepcuTeT CeBepHOro 3aypanibs
M HXEeHEepHO-TEXHOJIOIMYECKUN HHCTUTYT
Kadenpa maremaruku u nHQOpPMaTUKH

®OH/I OUEHOYHbLIX CPEIACTB

1o yueOHOM qucturiinie MaTteMaTHka

JUIS1 HartpaBJyieHUs: noAroToBku35.03.06 ArponH:xeHepus

npoduIs DIIeKTpoodopyI0BaHue 1 dekTporexHonoruu AIIK

YpoBeHb BhICIIEr0 00pa3oBaHus — OaKajiaBpuaT
Pa3zpaboTtunku: gouent H.H. Manbuykosa,
crapummii npenogasarens C.B. Kynukosa

VYTBepxIeHO Ha 3aceJaHuU Kadeapsl
npoTtokos Ne 20.1 ot «06» oxTs16ps 2020 r.

W.o. 3aBeayromero kapenpoit A7 — M.B. Bunorpanosa

fer
s

Tromens, 2020



KOHTPOJIBHBIE 3AJTAHUS U UHBIE MATEPUAJIbI OHEHKUW 3nanuii, ymeHuii,
HABBIKOB M (MJIM) ONBITA 1EATEIbHOCTH, XapaKTEePHU3YIOlIUe 3TANbI ()OPMUPOBAHUS
KOMIIETeHIH B Npoiecce 0CBOCHUS TUCIHHUILINHBI

MaremaTuka

KOHTpOJILHLIe BOIIPOCHI K HpOMe)KyTOqHOﬁ aTTeCTaliumn

Bonpocsl 11 noaroToBku K 3k3ameny (1 cemectp)

Komnerenmus Bonpocst

1.  Omnpenenurenu v UX CBOWCTBA.
2. Marpungpl. JlefictBus Hax Marpunamu. OOpaTHas MaTpuia
3. Pemenue cuctem IMHEHHBIX ypaBHeHU MeTogoM Kpamepa, ["aycca
4. TloHaTHe BEKTOpPHOH BenW4HWHEL. JIMHEWHBIE ONIEpalMy Hajl BEKTOPAMH.
bazuc npocrpancTa. Pagnyc — Bexrop. KoopauHaTel BekTOopa B JaHHOM Oasuce.
5. OCHOBHBIE 3312491 IPOCTPAHCTBA.
6. VYron mexnay Bekropamu. CKalsIpHOE NPOW3BEACHHE IBYX BEKTOPOB H €TI0
OCHOBHBIE cBOHCTBa. CKaJsIpHOE NMPOM3BEICHNE B KOOPANHATHOH (hopme
7. BekropHOe IIpOM3BEICHHE U €ro OCHOBHbIE CcBOHCTBa. CMemaHHOE
MIPOM3BE/ICHUE U €T0 OCHOBHBIE CBOMCTRA.
8.  YpaBHeHHe JIMHUH HA TIOCKOCTH.
9.  PasznuyHble ypaBHEHMs TNPSAMOIl JIMHMM Ha IUIOCKOCTH. YTON MEXIY
IpsMBIMU. PacCTOsHUE OT TOUKH JO IPSIMOM.
10. TIInmockocts. HopmanpHBIH BEKTOp IUIOCKOCTH. PaccTOsSHHE OT TOYKH [0
mIockocTy. IIpsiMas U MIIOCKOCTh B IPOCTPAHCTBE.
11. TlonsTne KOMIIIEKCHOTO uucia. Anredpandeckass U TPHUTOHOMETPHUECKAs
(hopma KOMIUIEKCHOTO dncia. [ 'eomerpudeckoe n300pakeHue.
12. JlelicTBUS ¢ KOMIUIEKCHBIMH YHCIaMHU.
13. TloHsTHE MOCTOSHHOW M NIEPEMEHHOM BEJINYNH, TIPUMEPBI.
14. ®yaxumsa omgHO# mepeMeHHOW. OOMacTh ompeneneHus GYHKIMA U 00JIacTh
3HaveHus pyHkuuu. CriocoObl 3a1aHKs PYHKIMH.

OIK- 1 15. OcHoBHbIe cBoiicTBa (QyHKIMH. [TOHATHE CIIOXKHOM HYHKIMH.

Croco6es pemiaTh THTORHE 16. Tlonsitue npenena GpyHkiuu. Teopemsl O npez[venax.

. | 17. bBeckoHeuHO Manble BEIMYMHBI M HUX CBOWCTBAa. beckoHeyHO Oonblrne
3amaud  IPOQPECCHOHATBHOM

IEITEILHOCTH HA  OCHOBE
3HAHUM OCHOBHBIX 3aKOHOB
MaTEMaTHYECKHX 51
€CTECTBEHHBIX HayK C
MpUMEHCHAEM
HHPOPMAMOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH

BEJIUYMHEI U MX CBOMCTBA.

0 oo

18. Packpwitue Heonpeenennocteii Buga 0 u o0 .
19. TIlepBblit 3ameuarenbHblil peaest. BTopoii 3amedarenbHbINA Tpeel.
20. HenpepsiBHOCTh QyHKIMHU. TOUKM pa3pbiBa GYHKIHH.

21. TlomsTe  KOMIUIEKCHOTO  YHWCla, ero  ainrebpanueckas  (opma.
T'eomeTpuueckoe H300paskeHHeE.
22. Tpuronomerpuueckas (opma KOMIUIEKCHOro uymcna. Ilepexoq  or

anredpandeckoii  (hopMEI
Hao00poT.

23. JleWicTBUS HAA  KOMIUIEKCHBIMH
KoMILIeKcHoro uucna. @opmyna Diinepa.
24. Pemenve KBaJpaTHBIX yPaBHEHHUH C OTPHUIIATEILHBIM JUCKPUMHUHAHTOM.

25. 3agauu, NpUBOASAIIKME K HOHATHIO TPOU3BOIHOM.

26. Omnpenenenue npou3BoaHol. Ee reomerpuydeckuii 1 GU3NUECKUNA CMBICIT.

27. Oo0miee MpaBUIIO BEIYMCIICHHUS MPOU3BOIHOM O OMPEICIICHHUIO.

28. [IlpaBuna aud¢epeHunponanus. [IpoU3BOJHbIE OCHOBHBIX 3JIEMEHTApHBIX
byHKIINH.

29. [uddepenumpopanue cinoxnoi ¢ynkumn. AuddepeHunpoBanne HesBHON
(hyHKIHH.

30. Jlorapupmudeckoe nudpdepernupopanme. [Ipor3BoaHbIE BHICIINX TOPSIIKOB.
31. Juddepenunan ¢pynkuuu. [lpumenenne nuddepennuana K NprOIMIKEHHBIM
BBIYHCIICHHSM.

32. Tlpu3HaKk¥ NOCTOSHCTBA U NPU3HAKM MOHOTOHHOCTH (DYHKIIHH.

33. Toukm »odkcTpeMymMa GYHKIIUH. YCJIOBHS CYIIECTBOBAHUS OKCTpEeMyMa

KOMILICKCHOI'O 4ucCjia K TpHFOHOMeTpH‘lCCKOﬁ u

YHCJIaMHU. Iloka3zarenpHas

¢dopma




¢dyHKIIH.

34. BbIIMyKIOCTh U BOTHYTOCTh QyHKIMH. Touky nepernda ¢ yHKIuH.

35.  AcCHMIITOTBI

¢yaknun. IlpuMeHeHHE TIPOM3BOMHONW K  HCCIIECIOBAHUIO

(hyHKIHH OTHOH ITIepeMeHHOM.

36.

IMonsTHe QyHKIMN HECKOIBKUX IEPEMEHHBIX.

OO6nacTp ompeneneHus,

o0acTh 3HaYCHHUN U TIpeien GyHKIUN HeCKOJIBKHX repeMeHHbIx (OHIT).
37. Yactasie npousBonusie @HII. [Tomasiit nuddepenmman OHIT.

38. TIlpousBoaHas mo HampasieHHo U rpaauent OHIIL

Bomnpocs 11 NOATOTOBKH K 3a4eTy (2 cemecTp)

KomMnerenuus

Bonpocsl

OIIK 1

CnocobeH pemate TUIIOBBIE 3ajaud
npodeCcCHOHANBHON  [IeSITENbHOCTH  Ha

OCHOBC

MAaTCMAaTHYICCKUX U CCTCCTBCHHBIX HAYK
C MNPpUMCEHCHUCM
KOMMYHUKAIITMOHHBIX TEXHOJIOTUI

3HAaHMH OCHOBHBIX

HHPOPMALNOHHO-

PONME

3aKOHOB

10.
11.

12.
13.

14.
15.

16.
17.

18.

MHo>ecTBa 1 Onepanuy HaJl HUMH.

buHapHbIE OTHOIICHNS HA MHOKECTBE.

HeopuentuposaHHsie Tpadsl.

Crmoco6b1 3amanus rpados. [lepBooOpaszHas GYHKIUH U TIOHSITHE
HEOTPEICICHHOTO MHTETpaa.

OCHOBHBIE CBOWCTBAa HEOIPEAEIECHHOTO HHTErpana.
OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METOJIbl MHTETPUPOBAHHS: HENOCPEJICTBEHHOE, 3aMEHBI
MIepEMEHHOM, 10 YacCTsM.

Tabmuma

WuTerpupoBaHie  OCHOBHBIX  DJIEMCHTAPHBIX  PallMOHATBHBIX
Tpobeii.
WuTerpupoBaHie HEMPAaBUIBHBIX 3JIEMEHTAPHBIX PaIlMOHATBHBIX
Ipooeit.

WuTerpupoBaHne HEIIEMEHTapHBIX PAIIMOHAIBHBIX APOOEH.
3agaun, NPUBOIAIINE K OHITHIO OTIPEICIICHHOTO HHTETpaa.
[TonsiTHE OTNpeneneHHOro UHTErpana. BeranucieHne onpeaeIeHHOro
MHTETpaja ¥ €ro CBONCTBA.

MeTo/1bI HHTETPUPOBAHUS B ONPEICIICHHOM HHTETpAIE.

[IpunoxeHnss  ONpeAENeHHOTO  HHTErpaja K  PELICHHUI0
MPAaKTUYECKHX 3a]1ad.

Heco6cTBeHHBIC HHTETPATTBL.

Huddepennunanbaple  ypaBHEHHS  IIEPBOTO nopsgka ¢

pasaensromuMucs kodpduinuentamu. 3agaua Kouu.

Jluneiinpie muddepeHimansHble ypaBHEHHS IIEPBOTO MOPSIIKA.
JuddepernnansHere YpaBHEHHUS BBICIITHX TTOPSAKOB,
JIOITYyCKAFOIIUE TOHIMKCHHE TIOPSIIIKA.

Jluneiinple omHOpomHbIe auddepeHInaNTbHBIE YpaBHEHUS 2-TO
MOPSI/IKA C TIOCTOSTHHBIMA KO3 QHUIIHCHTaMU.

Bomnpocsl 1J11 IOATOTOBKH K 3K3aMeny (3 cemecTp)

Komnerenums

Bomnpocsl

OIIK 1

5.

1. OCHOBHBIE TIOHATHSI TEOPHUHM BEPOSTHOCTEH: WCIBITAaHHE U
cobObiTne. Kinaccuukanus ciy4aifHbIX cOOBITHA.

2. Kiaccuueckoe oTpeJieNIeHue BEPOSITHOCTH COOBITHSI.
Craruyeckast BEpOSTHOCTb.

3. OeMeHTH KOMOMHATOPHKH. OCHOBHBIE (HOPMYIIBL.

4, Cymma  coOwbitmii. Teopema  cIOXEHHST  BEpOATHOCTEH
HECOBMECTHUMBIX COOBITHIA. ITonnas rpynmna COOBITHIA.

[TpoTHBOTIONIOXKHBIE COOBITHS.

ITpomsBenenue coOBITHH. YCIOBHAas BEPOATHOCTH COOBITHS.

CrocoOeH pemath TUIIOBBIC 3a/1a9d
PO ECCHOHATBHON NEesATeTbHOCTH
Ha OCHOBE 3HAaHUU OCHOBHBIX
3aKOHOB MaTeMAaTHYCCKUX u
€CTEeCTBEHHBIX HayK c
IIpUMEHEHHEM  HWH(GOPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH

TeopeMbl yMHOXKEHUS BEPOSTHOCTEH.

6. HezaBucumble  coOpiTmst.  Teopema — yMHOXEHHS — Uis
HE3aBHCHMBIX COOBITHIH. BeposTHOCTh mOsBIEHHS XOTS OBl OJHOTO
coObITHSI.

7. ®opmyna nonHoit BepostHocTH. Dopmyna beiteca.
8. IToBTopHBIE HE3aBUCUMBIE HcTbITaHusA. Dopmyna beprynau.
9. JlokanbHas u wuHTerpanpHas Teopembl Jlammaca. ®Dopmyna

ITyaccona




10. OmnpezencHue W BUIBI CAYYaWHBIX BeMUuuH. JIUCKpeTHas c.B.
3aKoH pacnpeiesieHus: BEpOsTHOCTEH 11.C.B.

11. YucoBsie XapaKTEPUCTHKHI C.B., ux 3HaYCHHE.
MaremaTnueckoe oxugaHue aA.c.B. Ero cpoiictBa. BeposTHOCTHBII
CMBICII.

12. Jucriepcust 1A.C.B.. OIpeneleHue, CBOWCTBa, (opmyna i
BeryucieHnA. CpenHee KBaApaTHIECKOE OTKIOHEHHUE.

13. 3aKoHBI pacmpeneNeHus 1.C.B.

14. HenpepoiBable c.B. DyHKIUs pacnpenesieHHuss BEpPOSTHOCTEH.
H.C.B., €€ CBOICTBa U rpaduK.

15. BeposiTHOCTh IONIaaHus ¢.B. B 33/1aHHBIA UHTEpPBAJI.

16. [ToTHOCTB pacnpesesieHust BEPOSITHOCTEH H.C.B., €€ CBOWCTBA U
rpaduK, BEpOSITHOCTHBIH CMBICII.

17. YucnoBsle XapakTepucTHKH H.C.B. M(X), (x), O(x). Popmyis
JUTSL UX BBIYMCIICHUS.

18. HopmanmsHOe pacrpeneneHne H.C.B. [TnoTHOCTH
BEPOSITHOCTH, €€ CBOWCTBA U I'paduK.

19. YuncnoBble XapaKTEPUCTHKH HOPMAIBHOTO  PAaCHpe/eNICHHS.
20. Il'enepanpHass W BBHIOOpOYHAS COBOKYITHOCTH. BBIOOpOUYHBII
METO[I.

21. BapuanuoHHBIN psA: OUCKPETHBIM U MHTepBaibHbIN. Ilonuron
U THCTOTpaMMa.

22. Omnupuyeckas QyHKUIUS pactpeieieHust U ee CBOWCTBA.

23. YucnoBsle XapaKTePUCTUKU BBIOOPOYHOM COBOKYITHOCTH.

24, OMIUpUYECKHe MOMEHTHI BBICIIMX TOPAIKOB. ACUMMETpUS U
JKCIIeCC.

25. CraTucTHYecKHe  OIIGHKHM  IIapaMeTpOB  paclpesesICHHS.
ToueuHble OLEHKH U €€ CBOWCTBA.

26. O1eHKH apaMeTpOB pacHpesiesIeHHs. C MOMOIIBI0 HHTEPBAJIOB,
MOHSTHE HA/Ie)KHOCTH HHTEPBAJIaA.

27. Craructuyeckast poBepKa TMIIOTe3, BUIBI OLINOOK.

28. 3amaun  KOPPEISIHOHHOrO  aHaimu3a. llapHas JUHEWHas
KOPPEJISLHSL.

29. Koapduunent nuHEHHOW KOppeNsiiMd W ero CBOWCTBA.
IIpoBepka Ha 3HAUUMOCTb.

30. VYpaBHenue JnuHEHHOH perpeccun. [IpaBHiio HaxoXAEHHS

kod(pduIMeHTa JIMHEHHOW PErpeccuu, ero CBs3b ¢ KOIPPUITUEHTOM
KOPPEIISIIHH.

IIpoueaypa oneHMBaHUSA IK3aMeHA

BOHpOCLI K DK3aMCHY 06yqa}01unec;1 MoJIy4aroT B TCUCHUC nepBoﬁ HCOCIIM Haydalia
HU3YUCHUA JUCHUIIIINHBI.

Ecnu 3x3amen npoeooumcs ¢ gpopme mecmuposanusn ¢ IHOC Moodle, mo:

1.

06yqa}0mnecs1 JOIMYCKAITCA K 3K3aMCHY IO JAUCHUIINIMHE IIPpH YCIIOBHM YCICHIHOT'O
BBITIOJIHCHHUA TCKYILICTO KOHTPOJA B TCUYCHUE CEMCCTpaA. K TCKYIIECMY KOHTPOJIIO
OTHOCATCA:

MOJIOKUTEHHBIE OIEHKH 3a MPOMEXKYTOUYHBIE KOHTPOJIbHBIE paboThl (ouHas (opma
o0y4yeHus);

MOJIYYCHHUEC OLCHKU <«3a4YTCHO» 3a CO6CC€)10B3.HI/IC o TEMaM, BBIHOCHMMBIM Ha
CaMOCTOATCIIBHOC N3YUCHUC,

yenemHas 3amura PI'P (ounast popma oOydenus);

ycCIenTHas 3aluTa KOHTPOIbHON paboThI (3a0uHast popma 00ydeHHs).
B nmpotuBHOM ciywyae oOydaromuecs HE JOMYCKalOTCd K 9SK3aMEHAI[MOHHOMY

TECTUPOBAHUIO J0 IMOJHOM JUKBUIALNH BCEX 3a/10JKEHHOCTEN;

sk3aMmeHanoHHbIN TecT B OMOC Moodle BritouaeT 30 TeCTOBBIX 3a/laHU, BEIOPAHHBIX
B CJIy4aifHOM THOpsi/IKe U3 OaHKa TeCTOBBIX 3aaaHuil. O0yyaromemycs nmpegocrasisercs 1




MOIIbITKA AJId Caa4u TCCTa MPOAOJIKUTCIIBHOCTBIO 45 MUHYT.

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

1.
2.

&

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

KaKIIbI 00ydYaromuics cliydailHbIM 00pa3oM BBITSTHBaeT Owmier, rotoButcs 30-40
MHUHYT, YCTHO OTBEYAET 3K3aMEHATOPY; MOCIe COOECeJOBAHUS IK3aMEHATOP BHICTABIISET
OLICHKY,

OIICHKA 3aHOCATCS B DK3aMCHAIMOHHYIO BEJJOMOCTh M 3a4E€THYIO KHUXKKY,

pe3yNbTaT SK3aMeHa BBICTABJISIETCS COIIACHO IIKaJe OLEHUBAHUS YCTHOIO 3K3aMeHa MpH
YCIOBUU TOCEHICHUSI OOYyYaromMMCSl 3aHSATHH, YCIEIIHOTO BBIMOJHEHUS TEKYILIETO
KOHTpOJIs B TeueHue ceMecTpa. K TekyiieMy KOHTPOIII0 OTHOCSTCS:

HOJIOXKHUTENIbHBIE OLICHKH 33 MPOMEXKYTOYHbIE KOHTPOJIbHBIE paboThl (ouHas (opma
o0y4eHHs);

MMOJIY4YCHHEC OLCHKHU <«3a4YTCHO» 3a CO6CC€I[OBaHI/IC o TEMaM, BBIHOCHMMBIM Ha
CaMOCTOATCIIBHOC U3YUCHUC,

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

yCIICIIHAs 3alIUTa KOHTPOJIBHOH paboThl (3a04Hast popma o0ydeHHs);

B IPOTUBHOM ciydae OOy4YaloIIMiics MOJydaeT MIOMOJHHUTEIbHBIC BOIPOCHI IO HE
CHAaHHBIM BHUJAM TEKYIIETO KOHTPOJISI, M, €CIU OOydJarouuics HE OTBEYaeT Ha
JOTIOTHUTEIbHBIC BOIIPOCHI, OL[CHKA, MOIyYCHHAs 32 9K3aMEH, CHIIKASTCs Ha OJIUH OaJll.

Kpurepum oueHku s3x3ameHna

Ecnu sx3amen mpoBoautcs B (opme TectupoBanus B DMOC Moodle, To ouenka

BBICTABIIICTCS CHCTEMOM aBTOMATHYECKH COIJIACHO IIKAJIe OIICHUMBAHHA TCCTUPOBAHHA Ha
9K3aMCHC.

Ecnm sx3ameH mpoBOUTCS MO SK3aMEHAIIMOHHBIM OmiieTaM B popMe cobece1oBanusl, TO:

OLIEHKAa «OTIUYHO» BBICTABJIAETCS, €CIM OOy4YalOMMHCA MOJHOCTBIO  PacKpbUI
COJIEpKAHUE BOIPOCOB OMWiIeTa, W3JIO0XKHI MaTepual B ONPEAEICHHOM JIOrMYecKOn
MOCJIEI0BATENBHOCTH, TOYHO  HCIOJIB3YsS  MAaTeMaTHYECKYH0 TEPMHUHOJOTHUIO H
MPAKTUYECKHE HABBIKW; TOKa3al YMEHHE WJUIIOCTPUPOBATH TEOPETUYECKHE BBIKIAIAKU
KOHKPETHBIMHU IIpUMepaMu; 6€30IIMO0YHO ONpeAeisieT U MPABUIBHO IPUMEHSIET METO b
pelIeHNs MPaKTUYECKUX 3aJaHHi.

OneHka «XOpoUIO» BBICTABIAETCA, €CAM OOyJYaroIIMHCS BBIIOJIHWI  OCHOBHBIE
TpeOOBaHUS  Ha OLIEHKY «OTJIUYHO», HO TPU ITOM HMEET OJUH M3 HEIOCTATKOB: B
OTBETE JOMYILEHbl HEOObIINE OMNUOKY, HE NCKA3UBIINE MAaTEMAaTHUECKOE COACpKAHUE;
Ipyd OTBETE Ha BONPOCHI OMiieTa JOMYLIEHbl OJWH—/IBa HEJ04YeTa, MCIPABICHHBIE IO
3aMEYaHHIO MMPEnoaBaTelis; JOMYyIIEHbl OJJHA WM JIBE HErpyOble OUIMOKH MPU pelIeHUH
IIPAKTUYECKUX 3aJaHUM.

OrneHka «yJOBJIETBOPUTEIBHO» BBICTABISIETCS, €CIIU O0YYarOIUICS HE MOJHOCTHIO WU
HEIOCJIEI0BAaTEIbHO PACKPbUI COJEpXKaHUE BOMNPOCOB Owuiera, HO TMoKazana oliiee
NOHMMAaHHUE TEOPUHM U TPOJEMOHCTPUPOBAI YMEHMS, NOCTATOUHBIE AJIS JAJbHEHIIEro
YCBOGHHS MPOTrPaMMHOI0 MaTepuana [0 MaTeMaThKe, HWMEJUCh 3aTPyAHEHUS W
JIOMYIIEHbl OIIMOKM TpU PELICHUHM TNPaKTHUECKUX 3a/laHui; oO0ydaroumuiicss Moxer
BbIOpaTh METONbl pEIIeHHs THUIOBBIX 3ajad, HO 3a7aud Oojiee CII0)KHOTO YPOBHS
BBI3bIBAIOT 3aTPyJHEHUS; IMpPU JEMOHCTPALMM TEOPETUYECKOIO0 M IPaKTUYECKOIO
MaTepuana BBIABJIEHA HEJOCTaTOYHas C(HOPMUPOBAHHOCTh OCHOBHBIX YMEHHMH H
HaBBIKOB.



- OmeHKa «HEYJOBIECTBOPUTEIBHO» BBICTABISCTCSA, €CIM OOydYaloIMiics HE pPacKpbUI
OCHOBHOE COJIEp)KaHHe yueOHOro MaTepuana o MaTeMaTHKe, OOHApYy KU HE3HAHHE WIIN
HeToHWMaHue OonblIel WM Hanbosiee Ba)KHON 4acTH ydyeOHOro MaTepHaia, JOMyIIeHbI
OIInOKHY B OIpCACIICHUHU MAaTCMAaTUUYCCKHX HOHSITPIfI, IIpu pCIICHUU IMPAKTUYCCKUX 3a/ay,
KOTOpBbIE HE HCIPABIICHBI TIOCIE HECKOJIbKUX HABOAALIMX BOIPOCOB IIPETIONABATEIS;
o0yJaromuicss TPOJEMOHCTPUPOBAT HEC(HOPMHUPOBAHHOCTb OCHOBHBIX YMEHHMHA U
HaBBIKOB.

IIpouenypa oneHuBaHUA 3a4eTa

Bonpocel k 3auery oOydaromyecs MOJIy4YarOT B TEUEHHE MEpBOM HEAeNnd Havaja
U3YUYCHUSI TUCIIUILIHHBI.
Ecnu 3auem nposooumcs é popme mecmuposanusn ¢ IUOC Moodle, mo:

O0y4YaroIuiCs TOMyCKAeTCs K MPOMEKYTOUHOW aTTeCTallMK 0 TUCIHMIUIMHE B (dopMme
TCCTUPOBAHHA IIPpU YCIIOBHUMU IIOCCHICHUA 3aHATHA U YCIICHIHOTO BBIMMOJIHCHUA TCKYLICTO
KOHTPOJISI B TEYCHUE CEMECTPa, KOTOPOE BKITFOYALT:

- TIOJIOKUTENIbHBIC OLCHKU 332 MPOMEKYTOUHBIC KOHTPOJbHBIC paboThl (04Has (opma
o0y4eHwHs);

- YCIICHIHOC CO6CC€I[OBaHI/IC 110 T€MaM, BLIHOCUMBIM Ha CAMOCTOATCIIbHOC U3YUYCHUC,

- ycnemHas 3amuta PI'P (ounast popma oOydenus);

yCIICIIHAs 3alIUTa KOHTPOJIBHOM paboThl (3a0uHast popma oOydeHus).

B nmpotuBHOM ciydae oOyyarouiuiicss He AOMycKaeTcs K MPOXOXKACHUIO TECTOBBIX 3a/laHUid, J10
MIOJIHOM JIMKBUJIALIUU BCEX 3aJI0JKEHHOCTEH.

Tect B cucreme snexkTpoHHOro ooydenust Moodle Bxmtouaer 30 BonmpocoB, B ciaydaiiHOM
NOpsKE BBIOPAHHBIX M3 OaHKa BoIpocoB. OOydaromieMmycsi NPEAOCTaBIseTCs 2 TOMBITKU
HPOIOJDKUTEIBHOCTBIO 45 MUHYT Kaxaasl.

Ecnu 3auem npogooumcs é popme cobecedosanus, mo:

OOyuaromuiics 10MycKaeTcs K MPOMEXYTOYHOM aTTecTally MO JUCLUILIMHE B (Gopme
co0OecesloBaHNsA TpPU YCIOBUM YCIEUIHOTO BBIMOJHEHHUS] TEKYILEro KOHTPOJII B TEUEHUE
CEMECTPa, KOTOPOE BKIIIOUYAET:

- TIOJIOKUTEINIbHBIE OLIEHKU 3a MPOMEKYTOUHbIE KOHTPOJbHBIE PabOThl (04yHas (opma
oOyueHus);

- ycmnemrHoe co0eceoBaHHe 110 TeéMaM, BHIHOCHMBIM Ha CAMOCTOSATENIFHOE U3YUCHHUE;
- ycnemHas 3amura PI'P (ounas ¢popma oOyuenus);

- yCIIeIIHas 3aIlUTa KOHTPOJIBbHOM paboThl (3a0uHast popma oOydeHus).
B mportuBHOM cnydyae oOy4aromiuiicsi HE JOMYCKaeTcs K MPOMEXKYTOUHOM aTTecTalu, [0
MOJIHOM JTMKBUJIAIIUH BCEX 3aJI0JKEHHOCTEM

Kpurepumn ouenku 3adera

Ecnu 3auer mnpoBomutcs B Qopme TectupoBanuss B OMOC Moodle, TOo onenka
«3aureHo/He 3a4TeHO» BBICTABIISICTCS CUCTEMOM aBTOMATHYECKH COIJIACHO IIKaJe OLCHUBAHUS
TECTUPOBAHUS Ha 3a4eTe.

Ecnu 3auet npoBoauTcs B opMe UTOTOBOTO cOOEceI0oBaHus, TO:

OneHka «3a4TeHO» BBICTABIACTCSA, €CIM OOYYaIOIMIMWUCS TOCeman 3aHsSTHs, YCIENTHO
BBIMOJIHWJI TEKYIIH KOHTPOJIb M YCIICIIHO MPOLIEN HTOTOBOE COOeceI0BaHuE.

Onenka «He 3auTeHO» BBICTABISAETCS, €CIM OOydJalOIMKCSd HE OBUT JONMYyIIEH K
IIPOMEKYTOYHOU aTTeCTAllMK WJIM HE MPOILIET HTOTOBOE coOeceI0BaHuE.



Bomnpocskl k cobece10BaHMIO M0 TeMaM, BLIHOCUMbIM Ha CAMOCTOSITEJIbHOE 00yUeHue

Pazgen 2. Anaautudeckasi reomerpusi. Tema Paziuunble ypaBHeHus1 NPSAMOiA
1.IIpssMast TMHMS HA IJIOCKOCTH.
2.Paznuunble GOpMBI ypaBHEHHUS MPSIMON HA MIIOCKOCTH.
3.VYrox Mexay npssMbIMU. PaccTosHUE OT TOYKH 0 TPSIMOH.
4.I1nockocth. OCHOBHBIE 3a/1a4H HA MJIOCKOCTb.
5.YcioBue napajienbHOCTH U IEPIEHANKYISIPHOCTH BEKTOPOB.
6.YpaBHEHUS IJIOCKOCTH U MPSIMON B MTPOCTPAHCTBE.
7.YT01 MEXY TUIOCKOCTSIMU. YTOJI MEXKY MPSIMOU U MIIOCKOCTBIO.

Paznen 6. UnrterpanbHoe ucumcieHue. Tema HUHTerpupoBaHne TPUTrOHOMETPHYECKHUX
(yHKUMIi: pa3TuYHbIe CIy4Yaud U MeTO/Ibl HHTerPUPOBAHUS

H. ] n
1.Meton pemieHuss HMHTETPAJIOB BHUIA J SIN"XCOS"XUX ey m M n HeyeTHoe W
[IOJIOKUTENLHOE.

M n
2.MeTton pelIeHHUs WHTErPajoB BHIA .[ SIN"XCOS"XUX ey m m n uerHoe M
MOJIOKUTENBHOE.

iAMm n
3.MeToz pelenus HHTErPaaoB BUIA j Sin” XC0s" XX ecryr m 1 n yeTHOE M XOTS OBl ONHH

U3 HUX OTpI/II_IaTeJ'ILHHﬁ .

4.Meton PELeHNs] MHTErPAIOB BH/A J'sin MX COS nxdx,.[sin mxsin nxdx, J'cos MmX cos Nxdx

Pa3nea 8. /luckperHasi MaTeMaTHKa
1.MHo>kecTBa U OTnepaIuy HaJ HUMHU.
2.buHapHbBIE OTHOIIEHUSI HA MHOXECTBE.
3.HeopuentupoBanusie rpadsl.
4.CnocoObl 3a1anust rpagoB.

Pa3znen 9. OcHOBBI BLIYHCINTEIBHBIX METOI0B
1. Annpokcumarnusi.
2.MeTo HaUMEHBIITUX KBaIPaTOB. AJTOPUTM BBIUHCICHHUS

IIpoueaypa ouennBaHus codece0BaAHNUS

CobecenoBanrie MPOBOAUTCS B (hOopMe WHAMBUAYAIBHOTO OIpOCa MAJsl ONpeaeTeHUs
YPOBHSI OCBOCHHOCTH OOYYarOlMMHUCS TE€M, BBIHOCHMBIX Ha CaMOCTOsITeIbHOE m3ydeHue. Kax
MpaBuII0, coOeceI0BaHKEe MTPOXOIUT Ha KOHCYNIbTaluu. [IpenonaBarens 3apanee mpeaynpekaacT
oOyuJarolerocsi 0 Cpokax npoBefeHHs codeceoBaHus, TPeOOBaHUSIX K MOATOTOBKE MaTepHAalIOB,
3HAKOMHT C BOTIPOCAMH K COOECEJOBAHHUIO.

OTBeT Ha BONPOC CUMUTAETCS MPABHIBHBIM, €CIH IO CBOEMY COJCPKAHUIO TOJHOCTHIO
COOTBETCTBYET 3aJaHHOMY BOIIPOCY, COJEPKUT BCE HEOOXOAMMBIE TeopeThueckue (akThl U
000CHOBaHHBIE BBIBOJIBI, @ €T0 U3JI0KEHHE MAaTEMAaTHIECKU TPAMOTHBI.

Kpurepun onenku codeceqoBanus

OTBeT OLIEHUBACTCS «OMAUYUHOY, €CIIN O0YUAIOIUIC:

1) mMONHOCTBIO pacKpbUl COJEp’KaHHE BOIPOCOB B 00BEME, MPETyCMOTPEHHOM
IIPOrpamMMoi;

2) W3N0XKWUI MaTepual TPAMOTHBIM S3BIKOM, TOYHO HCHOJb3ysd MaTeMaTHYECKYIO
TEPMHHOJIOTHIO U CHMBOJIMKY, B ONPEAEIEHHON JIOTHYECKON NIOCIIEA0BAaTEIbHOCTH;



3) oTBedYan caMOCTOATENbHO, 0€3 HABOASAIIMX BOIIPOCOB MPETIO1aBaTesl.

Bo3MoxHbl 1-2 HETOYHOCTM TIPU OCBEUICHHMM BTOPOCTEMEHHBIX BOIMPOCOB WIM B
BBIKJIaJIKaX, KOTOPbIE 00YJarOIIUICS JIETKO UCIIPABHJI ITOCIIE 3aMEUaHHs.

OTBeT OLICHUBACTCS «XOPOULO», €CIi YIOBIETBOPSET B OCHOBHOM TpEOOBaHUSM Ha
OLICHKY «OTJIMYHO», HO IIPHU 3TOM UMCCT OJJUH U3 HCJOYCTOB!

1) B WU3JOXKEHUHM [OMYyHIEHbl HEOOJbIIME MpoOeNbl 3HAHWWA, HE HCKa3HBIINE
MaTEMaTUUYECKOE COAECPKAHUE OTBETA;

2) pomyuieHsl 1-2 HemoueTa MPH  OCBEIIEHHMM OCHOBHOTO COJEp)KAaHUS OTBETA,
MCIIPABJICHHBIE [1OCJIE 3aMEYaHMS];

OTBeT OLIEHUBACTCS «V0081eMBOPUMENbHOY, ECITH:

1) HEemoNHO pacKphITO cofepkaHue Marepuana (ColepKaHue M3JI0KEHO (parMeHTapHO,
HE Bcerja IOCIENOBaTeNbHO), HO  MOKa3aHO oOmiee IMOHMMaHue BoOIpoca U
MMPpOACMOHCTPHUPOBAHBI YMCHHA, JOCTATOYHBIC JJIA I[&JIBHCﬁIHGI‘O YCBOCHUA MTPOTpaMMBbI;

2) uMeNUCh 3aTPYAHEHHsS] WM JOMNYIIEHbl OHIMOKH B ONpEACICHUU MOHSITHH,
HCIIOJIB30BaHUH MaTeMaTHYECKOHN TCPMHHOJIOTUH, HCITPABJICHHBIC I1I0CJIE HECKOJBbKUX
HABOJSAIIUX BOIIPOCOB;

OTBeT OLIEHUBAETCS OTMETKOM «HEY0081emE8opUmenbHo», eCIu:

1) He packpbITO cofepxkaHue y4eOHOTO MaTepHana;

2) oOHapyX€HO HE3HAaHUE WIM HEIOHMMaHHe oOydaromumcs Oonbled nwiu Haubolee
BaXHOW YacTH yueOHOro MaTepHana;

3) nomyileHbl OIIMOKH B OINPENCICHUH TOHSATHS, IMPH HCIOJb30BAHUUA MaTeMaTHYECKOM
TEPMHHOJOTHH, KOTOpbIE HE HWCIPABICHbI TMOCIE HECKOJbKUX HABOJSIIMX BOIPOCOB
npernoaaBaress.

Kommuekr 3aganuii 1is1 pacyerHo-rpadpuyeckux pador (PI'P)

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

3ananue. IlpoBecT mMONHOE HCCIEIOBAaHME YKa3aHHBIX (QYHKIMH M TOCTPOUTH HX
rpaduku mo riany:

1. Haiitu obGnacTh onpeneneHus GyHKIIUU.

1. UccnenoBath GyHKIHIO HA YETHOCTH (HEUETHOCTB ).

2. VccnenoBarh (DYHKITUIO HA TICPUOJUIHOCTb.

3. YKka3arp NpoOMeKyTKH MOHOTOHHOCTH (DYHKIIMM ¥ HAUTH €€ TOUYKH SKCTPEMYMOB.

4. Haiitnu Touku mnepernba rpaduka (QyHKIuH. YKa3aTh MNPOMEXKYTKH BBITYKIIOCTH,
BOTHYTOCTH.

5. Haiitu ypaBHEHUSI BEepTHKAIBHBIX W HAKJIOHHBIX ACHUMIITOT, UCHOJb3YsS YCIOBUS IS
CYIIIECTBOBAHMS 3TUX ACHMIITOT.

6. JlonmomHUTEIBHBIE TOUKU AJIs1 00JIee TOUHOTO MOCTPOCHUS IpaduKa.

7.Iloctpouts rpaduk GyHKIUU.

X2 —2X+2 x+1 : X
= y:— :e(5+x) y:—
B1. y x—1 B2 (x-1) B3.Y Ba  (9-X)
2 2
BS. X Be. 4" -1 B7. WX




2 2 2
__* 10, Y=X -2Inx 3.5 _X-x-1
y 2 B11. Y=X€ T2
BO. X X+1 B 12. X° —2X
2 1
:(X—Z) y=—I ﬁ B16.y:|n(X2+1) :x2+6
B 14, X+1 BI5. B17. X2 +1
y =xInx _ 3x+1 2 _ —
B 18. 51 Y =(x-1) _ X2 =3x+2 y =X 12
B 20. X+1 B21. (x-1)
y= X° y:(x3+4) y=%§/x_2(x_5) = x°
By X' -1 B 23. X° B 24 B 25 t-1
s y=xE 4 (5x* +3) y 4=
= X = 1-x
B 25. e* B 26. B27. X B28.
y = 45X _ y (5x +3) y (x-1)° y X% +2
_X = —-—_i = =
B29. B 30. X B3I. X+1 B 32. x? -1

Bonpocsi k 3ammte PI'P no teme 1

1. OGnacts onpenenenus pyukuu D(f) u o6xacts 3Hauenuit pynkun E(f).

2. CaoiicTBa PyHKIHMH: YETHOCTb-HEUETHOCTD; IEPUOAMIHOCTD; IPOMEKYTKH MOHOTOHHOCTH
(Bo3pacTtanus 1 yObIBaHUs1) GYHKINH; HYJIU QYHKIUU.

DKCTpeMyMbl (QYHKIINH.

Touku neperu6da rpaduxa QyHKIIHH.

[TpoMexyTKH BBITYKJIOCTH (BOTHYTOCTH ) Tpaduka (yHKITUH.

[TonsiTrie acuMnTOTHI rpaduka GyHKIUH.

YcnoBHS CYIIECTBOBAHUS BEPTUKAIBHBIX U HAKJIOHHBIX aCHMITTOT.

Cxema uccnenoBanus (PyHKIUU OJTHOM MEPEMEHHOM.

N AW

Tema 2. O0bikHOBeHHBbIe U depeHInATbHbIC YPaBHEeHUs (2 cemecTp)

Bapuanr 1

1. Pemuts /1Y1 ¢ pasaensromummMucs NepeMEeHHbIMU (x+4)dy—(y-2)dx=0 p
HOCTPOMTH MHTEIPATBHYIO KPUBYIO, IPOXOIAINYIO uepe3 Touky M(0; -1).
2. Haiitu o6mee pemenne /Y ¢ pa3aensrommmMucs nepeMeHHbIMH:

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

3. Pemmute omgHopomueie J[VYi:

xy':3y(lny—lnx), y(1) =0; x+y)y'+x—-y=0.
4. Pemmts JIHAY, Y +ycosx =sin2x, y(0)=0.

/ —
5. Pemnts ypauenue bepuymm Y TY T X\E .
6. Peute /Y1 , nomyckaromye NOHUKEHUE MOPSJIKa:

y(0)=1,

"= 4C0S2X, :
y HaqalbHBIC yCIOBHA { 1(0)=3; (1— X )y" —xy=0.

7. Pemuts JIJIY -
Y-y =2y=0, y'+9y=0; y'+4y'+4y=0; ) —6)y'+10y=>5l-¢”

Bapuanr 2
1. Peunts JIY: ¢ pasgensrommmucs nepemernpivu (Y —1)dy +(x +2)dx =0



Y TMIOCTPOUTh MHTETPATBHYIO KPUBYIO, TPOXOIAIIYI0 yepe3 Touky M(0; -1).
2. Haiitu o6mee pemenne /[Y; ¢ pa3aensrommmucs nepeMeHHbIMH:

(sin(2x +y)—sin(2x — y))dx = d_y; y—y =y? +xy.

siny
3. Pemmrs ommopomusie JIVi: (X—y)y' —y=0; y(1)=1,x+2y=xy"

4. Pemmrs JIHJTY - XY +(x+Dy=3x"¢™ mpu y(-1)=e,

' 2.
5. Peumnts ypaBHenue bepaymm Y T 2y=ye"
6. Petute [[Y; , nomyckaromye NOHUKEHUE MOPSJIKa:

¥(0)=-3,

y" = X+SiNn X, HAYaIbHbIE YCIOBUS ) ) ,
y'(0)=0; y"xInx =y

7. Pemmnts JIJY; :
y"—5y'+6y=0; y"+3y' =0; y"+2y +5y=0,
y"—5y"+—6y =3cosx+19sinx

Bapuanr 3

1. Pemuts /1VY1 ¢ paznenstomiuMucs nepeMeHHbIMU 3(y+1)dx —(1+x)dy =0
U MIOCTPOUTh HHTETPATBHYIO KPUBYIO, IPOXOIAILYI0 Yepe3 Touky M(0; -1).
2. Haiitu obmiee pemenue [[Y1 ¢ pa3aenstomuMucs nepeMeHHBIMHA:

(X2 + X)de +(y2 +1)dy =0; yx*+1l=y-yx
3. Petute omuHopommbie Vi: xy'=y+xe*, y(0)=1, (yz -3x’ )Y' =-2xy

4. Pernuts JIHY y+2xy=xe" mpn y0)=1.

Y _ X
5. Pemuts ypaBHeHue bepnyiun x oy,
6. Pemute Y1 , monmyckaromye MOHMKEHUE TOPSIKA:
6 y(l) =0,
y" =—5, HadameHele ycnosms:4)'(1) =5 " =_"
X
y'Q=5

7. Pemuts JIJIY o :

5
Y4y —By=0; )'+9y'=0; y'—4y'+20y=0; )" +8y'+25y=18-¢"

Bapuanr 4

1. Peurnts JIY: ¢ pasgensrommmucs nepemernsvi dy —2(x+1)dx =0y
MOCTPOMTH MHTETPATHLHYIO KPHBYIO, ITPOXOSAIIYIO 9epe3 Touky M(0; -1).
2. Haiitu obmuiee pemienne JIY1 ¢ pa3aensionMMUCs NEPEMEHHBIMH:

(x+4)dy —xydx =0; (1+¢e¥ x =e¥y;
3. Pemuth omHOpoauble VY : 2xyy' + X’ = YZ, y(1)=1, X zy’ =2xy - yz-
4. Pemmats JIHJY Xzy' -2xy=3 mu y(1)=-1

] _ 2
5. Peumnts ypasuenne bepuymm Y X TY="XY
6. Petute /Y1 , nonyckaroiue NOHUKEHUE MOPSIKA:

y(0)=1,
y" =sinX, HayanbHble ycioBus < y'(0)=0,

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



7. Pemuts JIJIY -
4y"-8y'+3y=0; y"-3y'=0;  y"-2y’+10y=0,
V' + 4y =e"(24c0s2x+2sin 2x)

Bapuanr §

1. Pemute /1Y) ¢ paznensroniuMucs nepeMeHHbIMU xy'=y=0 gy
MMOCTPOUTH UHTETPAIbHYIO KPUBYIO, POXOIAILYIO Yepe3 Touky M(1; 4).

2. Haiitu o6miee pemenue [1Yi ¢ pa3aenstomuMucs nepeMeHHbIMHU:

cos’ y-y' —cos(2x + y)=cos(2x—y): V' +2y—y? =0,

3. Pemiute omnoponubie Vi : (x+y)dx—xdy=0; x)'+x+y=0.

4. Pernrs JIHAY1 0" —2y =—x* npu y(1) =0.

' 2 _

5. Pemuts ypaBaenue bepaymm XY 2x \/§ =4y.
6. Pemute Y1 , monyckaroiye mOHUKEHUE MOPSIKA:

y(0)=1,
y” =08’ X, HauabHble ycroBus 4 y'(0)=- %

2 1.

yo=0 2x7y"=0/)"+1,
7. Pemute JIJIY 2!
9y" -6y’ +y=0; y"+12y'+37y=0; y" - 2y' =0;
y'—2y"'—8y =12sin2x—36c0s2X

Bapuanr 6
1. Pemmuts /IY1 ¢ pazaensommmMucs nepeMeHHbIMU yw+x=0 gy
MOCTPOUTH UHTETPAIBbHYIO KPUBYIO, MPOXOAAINYI0 uepe3 Touky M(3; 4).
2. Haiitu obmiee permenue J[Y; ¢ pa3aensironiaMucs nepeMeHHbIME:

Ve WY . )
° x y=x/ =1+x"y"
! V. o ! _—
3. Pemrute omHopoambie JVi: XY =y—xe4; Xy =y+yxy.

4. Pemnts JIHAY:1: V' —2xy=2x" mpu y(0)=0.

, X
xy'—y=-—
5. Pemuts ypaBHeHue bepnyiun y

6. Pemute /Y1 , nonyckarouye NOHMKEHUE MOPSIKA:

" —x y(O) = _e_”i
=CO0SX+e¢e ~, HayajlbHKIC YCJIOBUI .
y y {y'(O) 1 2xy!y” _ (yr)Z _4’
7. Pemmnts JIJIY; :

6
6y" +7y'~3y =0; y" +16y =0; 4y — 4y’ +y = 0; J' ~12)'+36y =14e”

Bapuanr 7
1. Pemute /1Y) ¢ paznensgrommuMucs mepeMeHHbIMU xy'+y=0 y
MMOCTPOUTH UHTETPATBHYIO KPUBYIO, IIPOXOISIILYIO Yepe3 Touky M(2; 2).
2. Haittu o6miee permenue J[Y; ¢ pa3aensironuMucs nepeMeHHbIME:
V4+y+y=0:  y?Inxdx—(y—1)xdy=0,

xy' = ylnl 2y
3. Pemuts oxHopoausie Vi : X; xy' =ylx+y).



! —x? 1
4. Perrs JTHIY, XV +V=-X¢" ppy YD =75,

2
5. Pemnts ypaBHeHue Bepyium (x+Dy'+y= (X +1)y .

6. Peute /Y1 , monyckaroiue NOHUKEHUE MOPSIKA:

. ¥(0)=8
=e? +1, HavaimsHble yeoBu 4 y'(0)=5,

y'(0) = 2; x3y" +X2y’ :1;

"

y

7. Pemuts JIJIY 5!
y"+8y' +25y=0; y"+9y' =0; 9y"+3y' -2y =0; " =3y + 2y = (34—12x)e ™"

Bapuanr 8

1. Petmute /1Y) ¢ paznensroniuMucs nepeMeHHbIMU Y=Y u
MIOCTPOUTH UHTETPAIIbHYIO KPUBYIO, IPOXOAAIIYI0 uepe3 Touky M(0; 1).
2. Haiitu o6miee pemenue /(Y1 ¢ pa3aenstomuMucs nepeMeHHbIMA

Xy +y= yz; cosydx = 2v1+ x2dy +cosyv1+x2dy

3. Peunts oxHopoausie JVYi: xy'=x" -y’ +y, (Xz - ZXY))" =xy-y*,
3, .2

4. Pemuts JIHY, (X +1)y, TY=X"*X mpu y(0)=0.

' 5.3 x _
5. Pemuts ypaBHenue bepaymwm XV +2y+x°ye’ =0.
6. Petnte /Y1 , onyckarouuye NOHMKEHUE MOPSIKA:

Y ==T4,

Y@ =0 xy" =y +x%

y" =sin’® X, HauaIbHbIC YCIIOBYS :

7. Pemute JIHAY, :
y"'—y=0;4y"+8y' -5y =0; y"—6y'+10y =0;
V'+2y' —24y =6c053x —33sin3x

Bonpocsl k 3ammute PI'P no teme 2

Omnpenenenne 0ObIKHOBEHHOTO MU (HEepeHIIMATBHOTO YPaBHEHMUSL.

JY1. IlonsiTre o611Iero 1 YacTHOTO PELICHUH.

Cwmpicn 3anaun Komm.

I'eomerpuyecknii cMmbica pemenus Y.

Y1 ¢ pa3nenéHHbIMU U pa3/IesIOIIMMHCS TIEPEMEHHBIMU. AJITOPUTM UX PELICHHUS.
Onnopaueie J1Y1. MeTton penieHus: ypaBHEHUMN.

JIvHeitHbIe OTHOPOAHBIE K HEOAHOPOAHBIE [V 1.

MeTo/ibl pelieHus: TMHEMHBIX HEOJHOPOAHBIX VY.

VYpaBuenue bepHymnu: oOmuit BU M METOJ] €0 PELICHHUS.

10. Tpu Buza /1Y, mormycKarmmuX MOHMKEHUE TIOPSIIKA M HX METOJIbI PEIICHHUS.
11. Onpenenenue nuHeitHOTrO MU HEepEeHINATBHOTO YpaBHEHUS 2-T0 TOPsIIKa
12. Teopema o cTpykType obiero permrenus JIAY .

13. TonsTHe XapakTepucTrueckoro ypasHenus JI/{Y o,

14. Bunp! ob1iero penieHust Xxapakrepuctuyeckoro ypasHenus JIY .

15. JIuneitapie HEogHOPOAHBIE Y, ¢ TOCTOSTHHBIMU KOA(PGUITUEHTAMH

CoNoU~WDNE

IIpuMmeyaHue: BCe OTBETHI HA BOIIPOCHI MOSICHATH Ipumepamu u3 PI'P.



Tema 3. IlepBuyHas 06padoTka pe3y1bTATOB HA0JII0ICHUS METOOM MATEeMaTHYeCKOM
craTucTUKH (3 cemecTp)

3anaHue:

1. CrpynnupoBaTh JJaHHbIE B BapUAllMOHHBIN P U MPEICTAaBUTh B BUJEC SMIIUPUUECKON
(GyHKUINU pacpeaeeHuUs.

2.  UM3oOpa3uth rTpaduuecky BapUALMOHHBIA psila U HSMIUPUYECKYIO (PYHKIUIO
pacnpezeseHusl.

3. BBIUMCIUTH OCHOBHBIE YHCIOBBIE XaPAKTEPUCTUKHU BHIOOPOYHON COBOKYITHOCTH.

4. Onpenenutb TPaHUIBI UCTUHHBIX 3HAYECHUN YHUCIOBBIX XapaKTEPUCTUK, M3ydaeMoOil
CIIy4ailHOM BEJIMYMHBI C 3aJaHHON HAJIEKHOCTBIO.

5. OdopMuTh copepKaTeIbHYI0 HHTEPIPETAIUS PE3yIbTaTOB MEPBUYHON 00PaOOTKH 110
YCIIOBUIO 3aJ1a4H.

IIpumeps! Bapuantos PI'P
Bapuanrt Ne 1
Jlan n1opeMOHTHBIN pecypc KopoOku nepenay Tpaktopa JT-34 B moTouacax.

45 | 361 | 390 | 372 | 62 73 255 | 116 | 144 | 39 115 | 144
99 84 301 | 273 | 301 | 123 | 177 | 120 | 139 | 320 | 236 | 241
291 | 325 | 274 | 153 | 155 | 162 | 333 | 241 | 211 | 217 | 265 | 304
164 | 199 | 175 | 336 | 231 | 215 | 320 | 274 | 214 | 287 | 178 | 177
321 | 225 | 217 | 241 | 257 | 333 | 277 | 183 | 221 | 163 | 244 | 217
221 | 288 | 318 | 266 | 191 | 232 | 174 | 245 | 241 | 219 | 211 | 291
293 | 157 | 235 | 158 | 250 | 233 | 220 | 215 | 267 | 321 | 273 | 161
167 | 249 | 223 | 221 | 211 | 277 | 341 | 435 | 299 | 317 | 211 | 263
184 | 218 | 335 | 421
Bapuant Ne 2

Jlana Hapabotka apuratens 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 3amurte PI'P o Teme 3

=

Yro ABnsSETCA MPEIMETOM U METOI0M MaTEMaTUYeCKON CTaTUCTUKU?

Kakne ocHOBHEBIE 33/1auy pelraeT MaTeMaTndecKasi CTaTHCTHKA?

3. B kakoM COOTHOIIEHWHM HaxOJMTCS MaTeMaTh4yecKkas CTaTUCTHKa C TeOopHueH
BEPOSITHOCTEN?

4. Kakast COBOKYITHOCTh Ha3bIBA€TCs T€HEPaIbHOH (BbIOOPOUHOIT)? B 4em cyTh BEIOOPOYHOTO
MeTona? B ueM 3akirodaroTcsi OCHOBHbBIE TPEOOBaHUS K BBIOOpKE?

5. Kakas BbeiOOpka Ha3bIBaeTcsi penpe3eHTatuBHOM? Kakue cmocoObl (opMupoBaHus
BbIOOPKU BBI 3HaeTe?

6. Korma BeiOopka Ha3biBaeTcsi MOBTOpHOU (OecmoBTOpHOI)? Kakast BeIOOpKa cuuTaercs

MaJjioi, CpeaHeH, O0IBIION?

N



7. Kakue BapuanmoHHbIE psiibl Bbl 3HaeTe? MOXKHO JM OT JHUCKPETHOTO psAla MEpPEUTH K

WHTEPBaJILHOMY U HAa000poT? OT Yero 3aBUCUT YHCIIO HHTEPBAIOB IPYIIITUPOBKH?

Kak ot npocToii cratucTuyeckoi TabJIuilbl JaHHBIX EPEUTH K BapUALTUOHHOMY psiLy?

9. Kak rpadudeckn n300pa3uTh AUCKPETHBINA (HEMIPEPHIBHBIN) BapHAITHOHHBINA P’

10. Yro ompenenser smnupudeckas ¢yHkuus —pacnpexaeneHus? KakoBbl - cBoiicTBa
SMIMPUYECKON QyHKIMM pacnpeneneHus?

11. Kak HaiiTu BEpOATHOCTH MONAJAHMs CIy4alHOM BEIWYMHBI HA 3aJaHHBIA Y4acTOK, €CIIU
U3BECTHA HYMIMpPHUYECKast PYHKLUSA pacnpeaeaeHus’?

12. Kakue XapakTepUCTUKHU LIEHTPAIbHON TEHCHLINU CIy4aiiHOM BEJTMYMHBI BBl 3HAeTE?

«©

13. Kakum cBoiicTBoM obnagaer Bbibopounoe cpennee? Kakue BHIBI CpeHHX Kpome Xe
UCIIOJIb3YIOTCS B pacyeTax”?

14. B xakoM COOTHOLICHUH apu(hMETHIECKasi CPEAHSSA HAXOAUTCS C JPYTUMH BHIAMH CPEITHUX
(MaXXOPaHTHOCTh CTEIIEHHBIX CPEAHUX)?

15. Kak BblUMCIUTH JUCHEPCUIO (CpEIHEe KBaJpaTHUYECKOE OTKJIOHEHHUE) BBIOOPOUHOM
COBOKYNMHOCTU? B KakoM COOTHOIIEHMH HaXOAUTCS oOIas JUCHEepCHsl C IPYIIOBOM U
MeXrpynmnoBoi qucnepcusMu? Kakumu cBoiictBamu o0naaeT nucnepcus?

16. Yro xapakTepusyer K03(pPpULHEHT aCUMMETPHUU U KaK OH BbIUHCISAETCA?

17. Kakue MeToapl BBIYMCIEHUS YHMCIOBBIX XapAaKTEPUCTUK BBIOOPOYHON COBOKYMHOCTH BbI
3Haere?

18. Kak ynmpocTuTh pacueT YMCIIOBBIX XapakTepucTuk? Kakoe 4uciio mpuHUMaEeTCs B Ka4eCTBO
JI0’KHOTO HYJIS?

19. Ilo kakuMm QopMynaM OT YHCIOBBIX XapaKTEPHCTUK, BBIYUCICHHBIX B YCIOBHBIX
BapMaHTax IPOMU3BOAUTCS NEPEX0J] K UYUCIOBBIM XapaKTEPUCTHKAaM B IE€PBOHAYAJIBHBIX
BapHaHTax?

20. Kakas onenka HasbiBaeTcs TouyeuHoW? KakoBbl TpeOOBaHMS K TOYEUHOW OICHKE
HEU3BECTHOTO MapameTpa pacnpeneneHusi? Kakas ToueuyHas OIleHKa Ha3bIBaeTcs
COCTOATENBHOM (HecMeIeHHOH, 3P PeKTUBHOIT)?

21. Yro sBisieTcss TOYEYHOH OIIEHKOM TEHEepaJbHOH cpeaHel (reHepalbHOW JHCIepCHH,
TEHEPAIBHOIO CPEIHEKBAIPATUUECKOIO OTKIOHEHUS)?

22. Kakas OIeHKa Ha3bIBaeTCSl MHTEPBAIBHOMI? Kakoil wuHTEpBa)  Ha3bpIBaeTCA
HaJe)KHOCTHBIM? Kakasi BEpOSTHOCTh Ha3bIBAETCS JOBEPUTEIBHOM, HaaeKHOCTHOW? [laiiTe
MOSICHEHUSI Ha TpaduKe HOPMaJIbHOTO 3aKOHA paclpeiesieHusI.

23. Tlo xakum QopmysiaM HaxXOIUTCsI HaJeKHOCTHBIA MHTEpBaJ JJIS TeHepalbHOM cpenHell u
TeHEePaIbHOIO CPETHEKBAIPATHUECKOTO OTKIIOHEHHUS?

IIpoueaypa oueHuBaHUsA pacyeTHO-TpaguuecKo padoThl

Pacuetno-rpaduueckass pabota - BHUJ THMCBMEHHOW pabOTHI, HAMpaBJICHHBIA Ha
TBOPUYECKOE OCBOCHHE KOMIIETCHIIMH, MPOIMUCAHHBIX B pabouell mporpamMme JAUCHIUTLIHHBL
OOGyuaronemycs HE00X0IMMO MPopadoTaTh MaTepuai mo Teme PI'P, ucnone3ys 3amnucu JIeKIui,
MPAKTUYECKUX 3aHATUH M HCTOYHUKH JUTepaTyphl. llpermomaBarens Ha3HAyaeT BapHAHTHI
3agaHuil. OOyuaromuiics pemaer 3aJaHus CBOEro BapHaHTa B JIOMAIlHUX YCJIOBHUSX,
pacmpefieuB palMOHAILHO cBoe BpeMs. ['oroBas paboTa mMpenocTaBisieTcs Ha MPOBEPKY
npenoAaBaTento. Eciu oHa BBINONHEHA BEPHO, TO MpEnojaBaTelh Ha3HAdaeT BpeMs Ui ee
3amuThl B opme cobecenoBanus. Ecau B paboTe MMEIOTCS 3aMedaHusi, TO OHAa BO3BpaIacTCs
oOyuJaroremycst Ha J0paboTKY, BIIOCIEICTBUU padOTa 3alUIIIAeTCs.

[Tpu onenmBanuu PT'P oOparmaeTcss BHUMaHuE Ha CIEAYIOIINE MOMEHTHI:
coJiepKaHue paboThl;

MOCTaHOBKA LIEJIH U 33]1a4;

MOPSIIOK TPOBEACHUS aHAIHM3A 110 TEME UCCIIeIOBAHUS;

MOJIHOTA U IPaBUIILHOCTDH BBIBOJIOB pa0OTHI;

MOPSATIOK 0(hOPMIIEHUS UCTIOTH30BAHHBIX HCTOYHUKOB MH(OpMALIUN

s E



Kpurepum ouenkn

Onenka «3aumernoy BBICTABIAETCS, €CIIN:

1. paGoTa BbIIIOJIHEHA 110 IUIAHY;

. B K&XJIOM ITyHKTE IIPUBEICHO MPABIILHOE Pa3BEPHYTOE PEIICHHUE;

. 00beM 1 ohopmIteHUE padOTHI OTBEYAIOT TPEOOBAHUSM;

. paboTa BBITIOJTHEHA aKKYPaTHO, B 3aJIaHHOM JIOTUKE, 0€3 BEIYUCIUTEIHHBIX OINO0K;
. YePTEXK BBITIOJIHEH KPYITHO U B COOTBETCTBHH C TPEOOBAHHUSIMHU K YEPTEIKaM;

DB W DN

6. oOyyaroIuiicss MOYXKET OTBETUTH Ha MPEII0KEHHbIE BOMPOCHI IO JaHHOU padoTe.
Onenka «He 3aumenoy BBICTaBIISCTCS, €CJIM HE BBITIOJIHEHBI TPEOOBAHUS K OLICHKE «3aumeHo».

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

Tema JlelicTBus HaA MaTpunamu. PemieHne cucrem JIMHeHHbIX YPABHEHUI METOAOM
Kpamepa u I'aycca
BapuanTt 1
27 2 1
11-10
3 2 2 4
1.Jlna nannoro onpenenutens A= [4 5 0 -3 HallTH MUHOPHI B alireOpanyecKue
JOTIOTHEHUS SJIEMEHTOB d 5, d33.
2.J1anbl nBe maTpunibl A u B. Haiitu: a) AB; 6) BA (eciu 5To BO3MOXHO).
A=QQ2 —-1—-38—-7—-6—-342), B=Q2 —-1—-23—-54121)
3.Pemuts CJIV: a) metoiom Kpamepa; 6) MaTpudaHbIM MeTO10M; B) MeTosIoM ["aycca.
8X, +3X, —6X, =—4
X, +X, =Xy =2
4%, +X, —3%X; =5

Bapuanr 2

-1 3

-9 0

-1 3

0 6 HaifTu MUHOpBI U anredpandecKue

N N W O

2
6
0
1.Jlns nanHOTO OmMpenenuTens A=[4
JTOTIOJTHEHUS DJIEMEHTOB d35, d ;4.
2.J1anb! nBe maTpunbl A u B. Haiitu: a) AB; 6) BA (eciu 3T0 BO3MOXHO).
A= —-1327—-1-322), B=(64—-123-1)
3.Pemute CJIY: a) metonom Kpamepa; 6) MmaTpudHbIM METOI0M; B) MeTo/IoM [ aycca.
2% — X, +2%; =3
X, + X, +2X%, =—4
4%, + X, +4X; =3

Tema: [lelicTBHSI ¢ KOMILUIEKCHBIMH 4YucjaamMu. M300paskeHne KOMIUIEKCHBIX 4YHCEJ HA
mwiockoctu. Pasznuynbie ¢Gopmbl 3anUCH  KOMILUIEKCHOro uymciaa. PDopmyna Jidjepa.
Pemenne KBagpaTHBIX yPaBHEHHUI ¢ KOMILJICKCHBIMH KOPHSIMH.

Bapuanrt 1

1.M306pa3uTh Ha KOMIUIEKCHOI IIOCKOCTH unciaZ =9~ 21; Z, =-35+2,I.



2.Jlano: 2y =921, Z, =-1+1. Byraucuts B anreGpanueckoii Gopme: 4 —3%; 2,2,

=36 =154
3.Berunciute 17 +177.

4.3ammcath KoMIUIeKcHOe uncio Z=3+vV3i B TPUTOHOMETPUYECKON U IOKA3aTEIbHOU
dbopmax.

5.ano: 4 =2+21; Z,=-1+1.Bprupciuts B TPUrOHOMETPHYECKOH M  II0KA3aTeIbHOIX

dopmax: (z2,)" Yz,-23.

6.Pewmnre ypaBuenue 2x>+32=0
Bapuant 2

N 1
5 z,=—11; Z,=—-5I.
1.M300pa3uTh Ha KOMILIEKCHOM IJIOCKOCTH YHCIa

ZZ
) ) ,+12,, —=.
2, =4-i; ,=1+3i i g
2. lano: 4 ==L £, = - Beruncnuts B anredpanyeckoit popme: 1
:219  :53
3.Berunciure 17 —177.
4.3anucath KOMIUIEKCHOE 4nclao Z=1—1 B TPUrOHOMETPHYECKOH M IIOKa3aTeIbHOMN

dbopmax.

5.JlaHo: 2, =1-i; z,=—J2+V2i Bprupcinte B TPHrOHOMETPHYECKOH K  IIOKA3aTENbHOI
3 .. 3
popmax: L “Zor VLT

6.Pemnre ypaBHenue x°+64=0

Tema: PackpbiTHE NPOCTEHIIMX HeONpe1eJeHHOCTel

Bapmnanr 1
Haiitu npenen ¢pynxuuu:
060 5 3\/14—5—\/5
oo0ooo30’ o ' =7 ’
(23 — 1>4+’ s BREEY. .
2043 7o oo '
Bapuanr 2
Haiitu npenen ¢ynkuuu:
, 50 . V4-0-+10 I-000000 50
1. lim———; 2.—,2; 3. —————;
x>0 000000 70 4- 1-000000 30
302 02-20-3 45\ 0"
4 Vidssn+4’ > -9 6 (27—1)

Tema: Haxo:xaeHue mpou3BOAHBIX 32IaHHBIX PAa3JIMYHBIMHU CIIOCO0AMU

Bapmuanr 1
4 1 earcccsax
- . =2x° —— +=+3Jx y=
1.Haiitu npousBoaHble QyHKUUH: a) y x* X ; 0) VXx+5; B)
_logy(3x-7)
T oog7x®

2. HaiiTu mpon3BOAHbBIC HESIBHBIX (DYHKIIHIA: a) 2yIny = X; 0) y2 cosx=a’sin3x

Jx
3. Ilpumenuts norapudmudeckoe nudpdepeniuporanne Kk GyHkusaMm: a) Y = X X ;
y — (tgsx)arcsin X

6)



4
4. CocTaBHTh YpaBHEHHE KacaTeIbHOMN, IPOBEICHHOM K rpaduky pyrkmun Y = COS™ Xp

5
Touke A\3'16)
Bapuanr 2

2x+1
1. Haitti mpom3Bo/HbIe GyHKIWMi: a) Y =3Y3x*+2x-5; 6) Y= 2x—1 ; B)

y =sin® 2x - cos8x°®
2. Haiiti npousBozHbIe HesBHBIX GyHKIMiA: a) Y° +xIny=5;  §) Y-tgx=sin4x—3y

COS X
3. IpumenuTs norapudpmudeckoe nuddepenmupopanne K pynaxumsm: a) Y =X ; 6)

y= ( ,—Xs )nx
4. CocraBuTh ypaBHEHHE HOPMAaJIH, IPOBEACHHON K KacaTeIbHOMY IpaduKy QyHKIHH
y =2x*+4x—58 touke A (-1; -7).

Tema OcHOBHBIE MeTOAbI HMHTErPHUPOBAHUSN: HENMOCPEJACTBEHHOE, IOJACTAHOBKON M
HHTErpUPOBAHUE 10 YACTAM.
Bapuanrt 1

1.HaiiTu HeonpeieJICHHBIN UHTETpaIL: I(4X3 —3-sinx+ Gﬁ)dx; f(xz + 5)3dx; Ixz Inx-ox ;

T
.[0033 X-sin x dx

2.BBIUMCIUTD ONPEEICHHBIN HHTErpa %

7.7
3.Haiitu cpennee 3navenue Gpynaxuun Y = COSX pa orpeske {4 ' 2}
4.0npenenuTb CX0QUMOCTh (PacXoJUMOCTh) HECOOCTBEHHOT'O MHTETpasia

+o oo
fO 2072041
5.Haiitu momaas GUryphl, OrpaHUYEHHOM MMHMsAMH Y = X> u Y =3—X.
Bapuanr 2

[2E e ((axraf dx. ¢ d
1.HaiiTu HeonpeieJICHHBIN UHTETPATL: X ; .[ ( X+ )1 X; I X" -arccosx X;

000000 2x

241 b

o 3
2.Boranciuth OIIPCACIICHHBIN NHTCTPAJl f_3
oo

1
3.0OnpeenuTh CXOMMMOCTh (PacXOIUMOCTh) HECOOCTBEHHOTO MHTErpana |; ETRERTY

= —JX

4

4.BpIYUCIUTD MJIOLIAb GUTYPBI, OTPAaHUYEHHOMN JTUHUSIMU 0?2 =90; =30

Tema: Indpepenuuaibubie ypaBHEHU
Bapmuanr 1

1. Pemuts Y1 ¢ pasapenstomuMucs nepeMeHHbIMU (x+4)dy—(y—2)dx=0 pn MIOCTPOUTH
UHTETPaIbHYIO KPUBYIO, TPOXOSIIYI0 depe3 Touky M(0; -1).

2.  Haiittw  oOmee pemenne Y1 ¢ pa3mensiomuMucs — TEPEMEHHBIMH:
e*sinydx +tgydy =0; y'v1-x? —cos’y=0.

3. Peumts ogaopogusie JIV1: 0 =3y(Iny—Inx), y(1)=0;  (x+y)y'+x—y=0.

4. Penmurs, JTHJTY, V' +yC0sx=sin2x, y(0)=0.

5. Pemute /1Y , nomyckaroiirie NOHUKEHUE MOPAJIKA:
»(0)=1
Y'(0) =3 (1—x2 )y" —xy=0.
6. Pemuts JIIV,: " —y'=2y=0; y"+9y=0; y"+4y'+4y=0; y"-6y'+10y=51-¢"

y” =4C0S2X, HavaIbHbLIE YCJIOBUSI :{



Bapmuanr 2
1. Pemuts J[V; ¢ pas3iensiOmMMKCs EPEMEHHBIME (y-Ddy +(x+2)dx=0 y HOCTPOUTH

UHTErPAIbHYIO KPUBYIO, IPOXOIAIILYIO Yepe3 Touky M(0; -1).
2. Haiitu obmmiee pemenue J1Y; ¢ pa3aensromuMucs NepeMeHHBIMHE:
dy

sin(2x+y)-sin(2x - y)dx=——; y-y'=y> +xy".
siny

3. Pemwuts ognopoausie Yy (X - Y)y' -y=0; y1)=1x+2y=xy"
4. Pemnts JIHJIY,: X' +(x+)y=3x"¢" mu y(-)=e.
5. Pemute /1Y1, nonyckaronime MOHWKEHUE OPSIIKA:
y(0)=-3,
y'(0)=0; y"xInx =y
6. Pemuts JIAY,: y'=5y"+6y=0; y+3y'=0; »"+2y"+5y=0,
y"—5y"+—6y =3cosx +19sinx

y" = X+Sin X, HaYaIbHBIE YCIIOBHS {

Tema: BeposiTHOCTH COOBITHS

Bapuanrt 1

1.CxonpKO pa3inuYHBIX KOMIUIEKCHBIX 00€I0B MOKHO COCTaBUTbh, €CIIH B MEHIO UMEETCS
3 nepBbIX U 4 BTOPHIX OJro1a?

2.JIBoe CTYIEHTOB CHArOT dK3aMeHbl. CKOJIBKHMH CIIOCOOaMU MOTYT OBITH ITOCTaBJICHBI
UM OTMETKH, €CJIM U3BECTHO, YTO HUKTO U3 HUX HE IOJY4YHJI HEYJOBJIETBOPUTEIbHON OLICHKU?

3.Ha 5 coTpyaHWKOB BBIACISAIOT 3 MYTEeBKH B J0oMa OTAbiXxa. CKOJBKUMH CIIOCOOAMU
MOYKHO UX PacHpeeNuTh, €CIIU: a) BCE MyTEBKH pa3IUyHbl; 0) BCe MyTEBKU OJUHAKOBBIE.

4.BepodTHOCTh MOMNAaJaHMsl B MMILIEHb KaXAbIM U3 TpeX CTpeiakoB paBHa 0,4. mepBblid
CTPEJIOK JIeNaeT OJWH BBICTpEI, BTOPOM — 1Ba, TpeTuil — Tpu. KomaHna momayuyuT npus, eciu
nomaJieT XOTs Obl OMH U3 cTpesiKoB. HaliTH BEepOosATHOCT MOTyYEHHS MpH3a KOMaHIOM.

5.YcTpoicTBO COCTOMT M3 8 HE3aBUCHMMO pPa0OTaloIIMX 3JIeMEHTOB. BeposTHocTH
OTKa30B Ka)XJI0TO M3 3JEMEHTOB 3a BpeMs T omamHakoBbl U paBHbI 0,2. Jl1g oTKa3a ycTpoiicTBa
JIOCTaTOYHO, YTOObI OTKa3aIu XOTs Obl 3 aeMeHTa u3 8. HaiiTu BeposTHOCTH OTKa3a.

6.BeposiTHOCTE HeTOYHOH cOopku mpubopa paBHa 0,2. HaliTh BepoOSTHOCTH TOTO, YTO
cpenu 500 mpubopoB okaxercs 400 TOUHBIX.

Bapuanr 2

1.CxonpKo pazauyuHBIX OYKBOCOYETAHMM M3 3-X Pa3NUYHBIX OYKB MOXKHO COCTaBHUTH W3
o0ykB cioBa «KKYBOMETP».

2.MImeeTcst 5 ObIUKOB KpacHO# mopoabl, 4 — mectpoil u 7 — depHoil. Haynmauy Oepyt
osiHOTo Obruka. CKOJIBKO CYHIECTBYET CLIOCOO0OB BbIOOpA ObIUKa HE UEPHON OPOJIbI?

3.B 0Oacceiine conepxurca § nemeit u 12 xapnos. KakoBa BeposSTHOCTh TOTO, 4TO U3 4
HayJlauy BbUIOBJIEHHBIX PBIO BCE OKaXyTCs Kaprnamu?

4113 6ykB cnoBa «bAPABAH» BriOupatoT aBe OykBbl. KakoBa BepOsSTHOCTH TOTO, YTO
BbIOpaHbl OYKBBI «b» 1 «A»?

5.BepositHocTh momnaganus B neib paBHa 0,9. Haiitu BeposSTHOCTH momagaHus B LEJb
XOTs OBl OTHOTO U3 YEThIPEX BBICTPEJIOB.

6.Ha aBroOa3e 12 aBTOMammuH. BeposSTHOCTH BbIXO/a Ha JIMHUIO KaXJIOM M3 HUX paBHA
0,8. Haifti BeposITHOCTh HOpMAJILHON PabOTHI aBTOOA3bl B ONMKAWUIIUN JI€Hb, €CJIM I 3TOTO
HE00X0/IMMO UMETh Ha JIMHUU HE MEHee § aBTOMAIIIHH.

Tema: CinyqaiiHble BeJIHYMHBI

Bapmuanr 1

1.TTocTpouTh 3aKOH pacrpenesneHus A A.C.B. X — BO3MOXKHasl OlleHKa oOyJaromuicsa
Ha 3K3aMeHe (YCIOBHO CUUTAaTh BEPOSATHOCTb MOJYYEHUs KaKIOM OLIEHKHU OJMHAKOBOW) U HAlTH



MaTeMaTU4YeCcKoe OXKuAaHue 3Toi c.B. byneM cuutarh, 4TO Ha HK3aMEHE MOKHO MOJIYUYUTh OJIHY
n3 OIeHOK 2,3,4,5.

2.JlaHo: MaTemaTHueckoe oxumaHue 4 =15; cpenHee KBampaTHuecKoe OTKIOHEHME
O =2 gopMallbHO paCIIpeeIeHHOI ¢. B. X.

TpeOyetcs HaliTH:

a) BEPOATHOCTh TOTO, YTO C. B. X NPUMET 3HAYCHUE, NPUHAAIEKAIICE MPOMEKYTKY
(9:19) ;

0) BEpOSATHOCTH TOTO, YTO a0COIOTHAS BEIMYMHA OTKJIOHEHUS «X-2» OKaXKETCs MCHbIIES

3.
3. H.c.. X pacmpeneneHa mo IOKa3aTeJIbHOMY 3aKOHY, 33JaHHOMY IUIOTHOCTBIO
X 0, x<0
o (%)= 3¢5 x>0 o M(X), D(X), o(X)
pacupeneneHus BEpOSTHOCTEH -+ *=Y_ Haittu: a) ’ ’ ; 0)
P(4<X<6)
Bapuanr 2

1. HeszaBucumble cayyaliHple BenMuMHbl X © Y 33JaHbl CBOMMHU 3aKOHaMU
pacnpenesieHus: BEpOSTHOCTEM:

1 2 2,5 4

X Y

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

P p

HaiiTi MaTeMaTHUeCKOe O)KUIaHUE ClydaitHoi Benuunnel XY |
2. lano: maremarnueckoe oxxunanue o = 10; cpeanee KBaapaTHIeCKOe OTKJIOHEHUE G =
4 HOpMaJIBHO pacIpeeIeHHOM C. B. X.

Tpebyercs HaliTH:
a) BEPOSITHOCTh TOTO, UTO C. B. X IPUMET 3HaYeHUE, IPUHA IeXKalee MpoMexyTky (3; 7);
0) BEpOSITHOCTH TOTO, YTO a0COTFOTHASI BETMYMHA OTKJIOHEHUSI «X-a» OKa)XeTCs MEHBIIE 2
3. H.c.B. X pacmpeiesneHa paBHOMEPHO, € TNIOTHOCTb paclpeesieH s BUaa

0, x<0

£(x)= % 0<x<6

0, x>6 M), DX). o(X), g PQ<X<4)

BoruncnuTs: a)
IIpoueaypa oueHUBaHUSA KOHTPOJILHON padoThI

OOyuaromnuecs: BBITIOIHAIOT KOHTPOJIbHBIE PabOTHI CAMOCTOSITENIFHO ayIUTOPHO MOCTe
W3YYEHUS ONPEEICHHON TeMbl. B cOCTaB KOHTPOJILHOM pabOThI BXOAST HE TOIBKO CTaHIAPTHHIE
3aadyu, HO H KOM6I/IHI/IpOBaHHBIe 3aga4yu WM 3aJadd € IMPAKTHYCCKUM COJACPKAHHUEM.
KonTtponbHass pabora cocTaBieHa IO BapuaHTaMm. [Ipu OIEHKE YpPOBHS BBHITIOJHEHHS
KOHTpOJ’IBHOI\/'I pa60Tr,1, B COOTBETCTBHU C IIOCTABJICHHBIMHU LICJIAMU U 3aJadaMu IJId JAaHHOI'O
BUJIa Y4eOHOH IeATEHbHOCTH YCTAaHOBIEHBI CIEIYIOIINE KPUTEPUH:

— YMEHHE CaMOCTOSITEIPHO TPOaHAIM3UPOBATh YCJIOBHE KaXIOW 3amadud W BHIOpATh
MIPABUJIbHBIN METO/I PEIICHUS;

— YMCHHUEC NIPAaBUIJIBHO W JIOTUYHO MPOBECTH PCIICHUC 3a1a4;

— cJIeNaTh TOYHBIC PACUEThI U TIONYYUTh BEPHBII OTBET.

[Tpu oneHke onpenenseTcs MoCIe0BaTeILHOCTh U JIOTHYHOCTh MPUBEICHHBIX PACYeTOB
B 3ajlaue, KaueCTBO DEIICHUs, MOTYYCHHE MPABUIBLHOTO OTBETA, YMCIO M XapakTep OIHUOOK
(CymIecTBEHHbBIE WIH HECYIICCTBEHHEBIE).

[To pe3ynbratamM BBIIOJHEHHUS KOHTPOJBHBIX pPAa0OT 00ydYaromemycsi BBICTaBISETCS
OIICHKA.



Kpurepum oueHKu KOHTPOJIbHOMH PadoThl

BricTaBnsercs oneHka:

- «IAThY», €CU OOyYaromMHCS TOKa3all yMEHHE CaMOCTOSTEIBHO IMPOAaHATU3UPOBAThH
YCIIOBUE Ka)JIOW 3a7a4d U BBIOpATh MPABHIBHBIA METOJI PEIICHUS; BCE 33aJ[a4d PEIICHBI BEPHO
0€3 JJOTHYeCKUX U apu(PMETHIECKUX OMIHOOK;

- «4eTBIPE», eCIIM O0YJArOIIUICS MMOKa3aJl YMEHHE MPABWIIBHO U JIOTHYHO HMCIIOJIb30BaTh
(GOpMYIIBI U METOJIbI PEIICHHUS, HO IOMTYCTHII He O60Jiee BYX OIIUOOK.

- «Tpu», eciu  OOydYaloIuiics  MoKa3al  ciaboe  yYMEHHE  CaMOCTOSTEIBHO
[IPOAHAIM3UPOBATh YCIOBHUE KaXJ0H 3aJauyd U BbIOpaTh MpaBUIbHBIA METOJ pPEIICHUs,
HENPaBWJILHO BBIOpAJ OJHY WM JB€ GOPMYIIbI, JOIIYCTHII BEIUNCIUTENbHBIE OIINOKY;

- «IBay, ecii 00ydJaroIuiicsa pemui npaBuibHo MeHee 50% 3aganuii;

- «OJUH», €CIIN 06yanOHlHﬁCH HC MIPUCTYyIIaJl K PCIICHHUIO 3aJaHuM.

3aounas opma oOyuenust
IIpumepHBI KOMIUIEKT 3a/IaHUI 1151 KOHTPOJIbHOI padoTsl (1 cemecTp)

3ananue Ne 1. Haittu matpunty D=3C-AB, rue

2 0 -3 310 2 0 -1
A=|5 1 -1|, B=|-1 4 -2|, C=|-1 2 -2
1. 31 -3 -1 2 -3 3.0 -2

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

1). 3anucare BekTopel AB,AC,AD B cucteme OpT M HalTH MOJYJIM 3THUX BEKTOpOB; 2). Haiitu

yros Mexxy Bektopamu AB, AC ; 3). Haiitu tuiomane rpanun ABC; 4). Halitn 00beM mupamMuasi
ABCD.
2 A(2,-3,1); B(6;1,-1); C(4,8,-9) D(2, -1, 2).
3aganme Ne 3. Pemuth cuctemy JIMHEHHBIX ypaBHEHMH TpeMs CIIOCOOaMHU: a) METOJIOM
["aycca; 6) meToomM oOpaTHOM MaTpullbl; B) 1o ¢popmynam Kpamepa.
X, —5X, =31
4x,  +11x, =-43,
3 (2% +3X, +4x, =—20.
3ananue Ne 4. Jlansr Bepmmabl TpeyrodbHuka ABC. Haittu: 1) nmuny croponsr AB; 2)
ypaBHeHus ctopoH AB u BC u ux yrioBele koagduuuenTsl; 3) yron B B paguaHax ¢ TOUHOCTBIO
0 NBYX 3HakKoB; 4) ypaBHeHue BbicoTbl CD u ee miuny; 5) ypaBHeHue meauanol AE u
KoopauHatel Touku K mepeceueHus stoil meamansl ¢ BbicoToi CD; 6) ypaBHeHHME NpsAMOH,
npoxosmiei yepe3 Touky K mapaniensHo cropone AB.
A(-5;0), B(7;9), C(5;-5);
3aganume Ne 5. YCTaHOBHTH, Kakue€ JIMHUM ONPEIECISAIOTCS JAaHHBIMU YPaBHEHHSMM.
N300pa3uTh 3TH JIMHUU HA YEPTEKE, 0XapaKTEPH30BaB KPUBBHIE.
4x2+3y?-8x+12y-32=0
3aganue Ne 6. HaiiTu ykazaHHBIE TIPEIEIBI.

n-1
3x* —5x—2 2_ — g . arctg2x . (2n-3
2 im—2n2 3+l lim X =V1=x - lim g “m(
a) 2 2X°—=X—6 0)m>=3n*+n+4 B) o0 3x r) =0 4x  m)"*\2n+3
3amanue Ne 7. Haiftu mnpow3BOIHBIE MEPBOrO TMOPSAKA, TOJIB3YACH (GopMyIamMu

nuQepeHIpoBaHus.




1
y=3r - +4x
IIpuMepHBIH KOMILUIEKT 3aIaHUM V11 KOHTPOJIbHOI padoThl Ne 2 (2 cemecTp)

3aganue Ne 1. HaliTu yka3aHHbIE HEOIIPEIETICHHBIE HHTETPAJIBL:

2+3x —2x° 2 2
J'4d\/_ X Iesksdx j—ln (5x+ 7)dx I—X d)é
1. a) Jx 5) )Y 5x+7 ) 14X
3aganue No2. BerunciuTh 1011, OTpaHUYEHHYIO 33JaHHBIMU TTapabosiaMu.

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

3aganue Ne 3. Haiitu: a) 4yacTHoe pelieHHe JIMHEWHOTO  OJHOPOJHOTO
muddepeHmanbHOr0  ypaBHEHHST BTOPOTO TMOPSAKA C TOCTOSHHBIMH KO3 QUIMEHTaMH,

’
—_— —_— '—
YIOBIETBOPAIONIEE 3aJaHHBIM HauaidbHbIM ycrnoBusaM; X=Xor Y=Y, Y =VYo ; 6) obmee
pEIIEHUE JMHEHHOTO HEOAHOPOAHOro MU((EPEHIUATEHOIO yPaBHEHHS BTOPOTO IOPSAKA C

HOCTOSIHHBIMU KO3 punimenTamu,
a). Y'+3y'+2y=0, y(0)=1y(0)=1 6). " —5Y =4x+3

3aganue Ne 4. Haiitu oOmiee u uyactHoe perieHue AuUQQEpeHInanbHOIO YpaBHEHHS,

YJIOBIIETBOPAIOLIEE HAYAIbHBIM ycrnoBusam Y = Yo TP X=X,

. r) 1
yr+3X2y:X3e—x3' y(O):O . y _(2y+1)Cth1 y(Zj_E

IIpuMepHBIi KOMILIEKT 3aJaHUI 1J151 KOHTPOJIbHOI padoTsl Ne 3 (3 cemecTp)

3aganus Ne 1. B norepen u3 50 GuneroB 8 BeIMIpbIMIHBIX. KakoBa BEposSTHOCTH TOTO,
YTO Cpel MSTH HayraJ] BBIOpAaHHBIX OMJIETOB JIBa OKaXKyTCsl BBIUTPHIIIHBIMU?

3aganuss Ne 2. Jlns curdHanusaumu o0 aBapuM  YCTaHOBJIEHBI TPH HE3aBUCHUMO
paboTaroux ycTpoiicTBa. BeposTHOCTH TOTrO, UTO MpH aBapuu CpabOTaeT MepBOe YCTPOUCTBO,
pasna 0,9, Bropoe — 0,95, Tpethe — 0,85. HaifTu BeposiTHOCTh TOTO, YTO TIPU aBapUU CpadbOTAECT:
a) TOJILKO JIBA YCTpoWcTBa 0) XOTs OBI OHO.

3aganus Ne 3. BeInoiHUTH EpBUYHYIO 00pabOTKY pe3ysibTaToB HAOIIOACHUS METOJIOM
MaTeMaTUYeCKON cTaTucTuku. s atToro:

1). CrpynnupoBaTh [aHHblE B BapHallMOHHBIE pAAbl M MPEJICTaBUTH B BUJE
AMIUPHUECKON (PYHKIIMU pacpeeIeHHUs.

2). T'padpuueckn wu300pa3uTh BapUALMOHHBIE PSABI U DMIHUPUYECKYIO (YHKIUIO
pacnpeneneHusl.

3). Beiuucnuth OCHOBHBIE YUCIIOBBIE XapaKTEPUCTHUKU BEIOOPOYHON COBOKYITHOCTH.

4). IlpeacraBuTh coiepKaTeIbHYI0 HHTEPIPETALIUIO PE3YIbTaTOB HAOIIOACHUH.

JlaH 1OpeMOHTHBIN pecypc KopoOKu nepenad Tpakropa J[T-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

Bapanuss Ne 4. Jlama tabnuma pacnpenenenus 100 mepeBornepepabaThIBAIOIINX
MPEIPHUATHIA 110 TPOU3BOJICTBEHHBIM cpeicTBaM X (THIC. ICH. €11.) U 10 CYyTOYHOMN BBIpaOOTKE Y
(T). M3BectHO, uTO Mexay X W Y CyIIECTBYET JHMHEHHAs KOPPEISLUOHHAs 3aBHCHUMOCTD.
Tpebyercs:

1) BeruucauTh BHIOOPOUYHBIC CPEAHNE KAXKI0H KOMITOHEHTBI.

2) BbIUMCIUTD AUCTIEPCUU KAXKI0H KOMIIOHEHTBI.

3) OLleHUTh TECHOTY CBSI3H, BBIYUCITHB KOA(DOHUIIMESHT JTMHEHHON K KOPPEIISIIIH.

4) Haiitu ypaBHeHUs JIMHEHHBIX perpeccuil Y mo X u Xmo Y.

5) IMoctpoenue nunuii perpeccun X o Y u Y mo X

X ’ 22 |36 |5 |64 ]78]92]| 106 |12
200 5 3 4

360 7 8

520 9] 10| 14

680 8 7 6

840 2 3 2
1000 6| 6

IIpoueaypa oueHMBaHHUA KOHTPOJIbLHOH PadoThI

KontponbHast pabora - BHMJI NUCbMEHHOW pabOThHI, HaINpaBICHHbII HAa OCBOEHHUE
KOMIIETEHIIUH, MPONHUCAaHHBIX B paboyeil mporpaMMe qucHUIuIMHbl Marematuka. OGyyatomecs
BBIMIOJHSIOT KOHTPOJIbHYIO paboTy B COOTBETCTBUM C Y4YEOHBIM IUIAHOM B CpOKH,
ycranoBieHHsle 1J10.

[Tpu onieHMBaHUM KOHTPOJIBHOM pabOTHl 0OpaIiaeTcsi BHUMaHUE Ha CIEAYIOIINE MOMEHTHI:
1. conepxanue paboThI;

2. 00beM 1 opopmiteHHEe pabOTHI;
3. MOJIHOTA W MPAaBHUJIbHOCTb PCIICHUA BaI[aHPIfI.

Ecnmu pabora BBIMIONIHEHA C HAPYIIEHHWEM BCEX BBINICTIEPEUNCICHHBIX YCIOBUH WIH HE
MOJIHOCTBIO, TO OHA BO3BpamiaeTcs obOydwaromemycst sl qopaboTku. McmpaBneHHas pabota
MPEIOCTABIISIOTCS Ha IPOBEPKY BMECTE C HE 3a4TEHHOM pabOTOM.

Kpurepun onieHKkn KOHTPOJILHOMH padoThI

3a paboTy BBICTABISETCS OIIEHKA «3aYTCHOY MITH «HE 3aUTEHO.
OreHKa «3aumero» BBICTABIISIETCS B CITydae, eCIIu:
1. paGoTa BbIIIOJIHEHA 110 IUIAHY,
2. B K@XJIOM 33JJaHUU TPUBEACHO MPABUIBHOE Pa3BEPHYTOE PEIICHUE,
3. 06beM u opopmiteHHE pabOTHI OTBEUAIOT TPEOOBAHUSAM,
4. paboTa BBITIOJIHEHA aKKYPATHO, B 33/IaHHOH JIOTHUKE, 0€3 BEIYUCIIUTEILHBIX OIIHOOK,
5. o0y4aromuiicst MOKET OTBETUTh Ha MPEI0KEHHBIE BOIIPOCHI IO JaHHOW padoTe.



[Tpy HEBBIMOTHEHNH IEPEUUCIICHHBIX TPEOOBAHUI BBHICTABISETCS OLIEHKA «He 3aUmMeHO.



