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[Tpu pazpaboTke paboueii mporpaMMbl Y4eOHOW TUCIUILIMHBI B OCHOBY TIOJIOKCHBI:

1) oroc BO o HaIpaBJICHUIO MOATOTOBKU 35.03.02 TexHomorust
JIECO3arOTOBUTENBHBIX W JepeBolepepadaThIBAIONIMX  MPOW3BOJICTB,  YTBEPKICHHBIN
MuHnuctepcTBoM oOpa3zoBanus U Hayku PD «26» utons 2017 r., [Tpukasz Ne 698

2) VY4eOHBIH IUTAaH OCHOBHOW 00pa3oBaTeNbHOM TMporpamMmbl HHXKeHepHOE €10 B
JICCOMTPOMBIIIIJICHHOM KoMIuiekce oa00peH YueHnbiM coBetoM DPI'BOYBO T'AY Cesepnoro

3aypainbs ot «25» mas 2023 r. IIporoxon Ne 10

PabGouast mporpamma ydeOHON JUCHUIUIMHBI oOj00peHa Ha 3acelaHuu Kadeapbl
MaTeMaTHKU 1 HHPopMaTuku oT «25» Mas 2023 r. IIporokon Ne 9.1

ot/

W.o. 3aBenyromero kadeapoii H.H. ManbuykoBa

Pabouass mporpamma y4eOHOH IUCHUIUIMHBI OJ00pEHAa METOAMYECKOH KOMHCCHEH

UHCTUTYTa OT «25» Mmasa 2023 r. [Iporokos Ne 7a

IIpencenarens METOAUYECKONH KOMUCCHHA HHCTUTYTA - ”:: ~ ~ O.A. MenskoBa
=

PazpaboTunkmu:

Bunorpanosa M.B. crapmmii npenojaBaresnb kadeapbl MaTeMaTUKU U HHPOPMATHKU

H.H. YcTtunos

JlupekTop uHCTHTYTA: "~ ¢



1. Ilepeyens mJIaHMpYyeMbIX pe3yJbTAaTOB O0y4YeHHMs MO JAUCHHUILVIMHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMH Pe3yJIbTaTAMH 0CBOCHHSI 00Pa30BaTeJbHOI MPOrPaMMBbI

Koow pe3yJbTaThbl IlepedyeHb MIaHMPYyeEMBbIX
Nupukatop AoCTHKEHUS
Komnem OCBOEHHUSI pe3yJibTaToB 00y4eHHs MO
. KOMIICTCHIIUHN
eHuui JUCHHUIIMHE

OIIK-1 | Crocoben pemiath | MJ-2 o 3HaTb: OCHOBHBIE 3aKOHBI, ITOHATHUS
TUIIOBBIC 3agaum | Mcnonp3yer 3HAHHS | U METOIbl JIMHEHHOW  anreOpsl,
npodeccnoHaTbHOMI OCHOBHBIX 3aKOHOB | MAaTeMaTU4ICCKOTO aHajIn3a, OCHOBBI
OCHOBE 3HAHWM | PEIIEHMs THIOBBIX 3ajay | 1 OCHOBHBIC CBOMCTBA KOMILICKCHBIX
Yucen; HOBEI TEOPHH

OCHOBHBIX 3aKOHOB | B obnactu cel, OCHO cop
o OOBIKHOBEHHBIX UG HEpEeHITHATBHBIX
MaTEeMaTHYECCKUX U | mpodeccCuoHaTbHON . .
ypaBHEHUIA, JTUCKPETHOMR
€CTECTBEHHBIX HAYK C | JACATEIBHOCTH. MATEMATHEH, A —
HPUMCHCHHEM METOJ0B, TEOPHH BEPOATHOCTEH u

MH(OpMAIMOHHO- MaTeMaTHYECKOH CTaTUCTHKH.

KOMMYHUKAIIUOHHBIX YMmeTh: HCIOJb30BaTh
TEXHOJIOTUHA MaTeMaTHYECKUI arnmapar JUIS
peleHus THITOBBIX 3a1a4
AHAITUTHYECKOU TEOMETPHUH,
MATEMAaTHYECKOTO aHamu3a u

TUHEWHON anredOpel K PENICHHUIO
npoeccHoHaIbHBIX 33/1aY;

- pemaTh OOBIKHOBECHHBIC
mud depeHInanbHbIC YpaBHEHUS,
BO3HHUKAIOIIUX  TPH OTIMCAHUN
IPOIIECCOB B WH)KEHEPHO-
TEXHUYECKUX JUCIUIIIIHAX;

- HCTIOJIb30BaTh CBOWCTBA
KOMIUIEKCHBIX YHCENl B TPHKJIAHBIX
JMCIUTITNHAX;

- IPUMEHSTH OCHOBBI BEPOSTHOCTHBIX

pacrpezeneHuit K PELICHHUIO
NIPUKJIAIHBIX 3a7a4;
- cobupate u  00OpabarbIBaTh

CTAaTUCTHUYICCKYIO I/IH(l)OpMaI_II/IIO JUISL
OLICHKHY MMapaMCTPOB paClpeCaACIICHUA,

-yCTaHaBIMBaTh  KOPPEIALHNOHHYIO
3aBUCHUMOCTh MEXIy (aKTOPHBIM
NIPU3HAKOM W PE3yJIbTaTHBHBIM,

COCTaBJIATh YpaBHCHUA 3aBUCUMOCTDb

Baagern: MeTomamu MOCTPOCHUMA
MAaTEeMAaTHICCKHUX MoJIelIe C
HUCITOJIB30BAHUEM arrapara

MaTeMaTHYECKOTO aHaJIn3a, TEOPHU
OOBIKHOBEHHBIX AU(D(epeHIHaIbHbIX
ypaBHEHUH,  HEOOXOAWUMBIX  JUIS
peleHus TUIOBBIX
po¢eCCHOHANBHBIX 3a]1a4.

- HaBBIKAMHM aHanu3a U 00paboTKU
JIAHHBIX, HEOOXOJUMBIX JIJIsl PeIICHUS
TUIOBBIX MPO(GECCHOHATBHBIX 3214

2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl




JlaHHash DUCHUIUIMHA OTHOCUTCA K brnoky [ o0s3aTelbHONM YacTH 0Opa3oBaTeIbHOM
IIPOrPaMMBI.

JUis u3ydeHus [AUCUMIUIMHBI HEOOXOAMMBI 3HAHMSA B 00JacTH MaTeMaTUKU B
COOTBETCTBUHM C (hefepalIbHbIM TOCYAapPCTBEHHBIM 00pa30BATEIbHBIM CTaHIAPTOM CPEIHEro
(momHOTO) 00I1IETO 00pa30BaHMS.

Maremaruka SBISETCA NPEALIECTBYIOIEH AUCHUIUIMHOW Uil JucUUIUIMH: Pusuka,
Temnoduszuka, [Ipuknannas mexanuka, MeTposorus, CTaHapTU3alus U cepTU(UKALIHSL.

Hucnurnnuna uzyvaercst Ha 1 1 2 kypcax B 1, 2, 3 cemecTpax mo o4Hoi popme oOydeHwus.

3. O0beM JUCUMIITIMHBI M BUIbI Y4eOHOH padoThl
OO6mias TpyA0€MKOCTh AUCIHUIUIMHBI COCTABISIET 396 yacoB, 11 3aueTHBIX eUHUIL

Bun yuebnoit paboTbl Ounas popma
Bcero vacos CEMECTPBI
1 2 3
AyauTOpHBIE 3aHATHS (BCEro) 192 64 64 64
B Tom uncine: - - - -
JlekunoHHOTO THITA 96 32 32 32
CeMHUHApCKOro THTIA 96 32 32 32
CamocrosiTesibHas padora (Bcero) 168 62 44 62
B ToMm uncne: - - - -
[IpopaboTka MaTepuaia JeKIHi, MOArOTOBKA K 86 31 24 31
3aHITHIM
CaMOCTOSATEIbHOC U3YUICHUE TEM 20 8 4 8
PacueTHo-rpaduueckas pabora 62 23 16 23
KoHTponbHbIE paboThI - - - -
Bun npomexxyTouHoli aTTectanuu (3a4eT, YK3aMeH) 9K3. | 3a4er 9K3.
9K3aMEeH 36 18 18
OO0mias TpyA0EMKOCTh:  4acOB 396 144 108 144
3a4€THBIX €JIMHHUII 11 4 3 4

4. Conep:xkanue QU CHUNTHHBI

4.1 ConepxxaHue pa3iesioB JUCHUNIHHBI

No HanmenoBanue paznena Conepxanue paszaena

n/n JUCIIUTINHBI

1 2 3

1. JIuneitnas anredpa Marpunpl. JlefictBust Han Matpunamu. OOpaTHas MaTpHiia.

Onpenenureny BTOPOrO M TPEThEro MOpsAKa, UX CBOICTBa.
Omnpenenureny BeICHIMX MOPSAAKOB. PelleHne cucreM JMHEWHbBIX
ypaBHeHui MeroaoM Kpamepa u ['aycca

2. AHanuTthueckas [IpsimoyronbHast U moJsispHasl cucTeMa KoopAuHAT. PasmnuHble
TEOMETPHUSI YPaBHEHHUs NPAMON Ha IUIOCKOCTH. YTOJN MEXAY MpPSAMBIMH.
PaccTosinue ot Touku 10 mpsiMoi. KpuBble BTOpOro mopsigka:
OKpY)KHOCTh, ~ 3JUIMIIC, runepbona, mnapabona. BekTopsl.
JlelicTBust Ham BEKTOpaMH. Pa3jokeHHe BEKTOpa 1Mo Oaswucy.




Ne
/o

HaunmenoBanue pasnena
JOUCIHUITIINHBI

Conepxanue pazzaena

Hampasnsromue  kocunycbl.  CkansipHoe, BEKTOpPHOE H
CMEIIaHHOE MPOU3BEACHHS BEKTOPOB U UX CBOMCTBA

KommnekcHble uncia

[lonsTe KoMmImIeKCHOrO uucina. J[eWCTBUA € KOMILIEKCHBIMU
yrciaamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha IUIOCKOCTH.
Monynp ¥ apryMeHT KOMIUIEKCHOro uucia. AnreOpanueckas,
TPUTOHOMETPHYECKAss W TOKa3aTelbHas (OPMbI KOMILJICKCHOTO
yucna. Popmyna Dunepa. Bo3BelneHue B CTENEHb U U3BJICUCHUE
KOpHS M3 KOMIUIGKCHBIX 4Hcell. PelieHne KBaJapaTHBIX
ypaBHEHUH C KOMIUIEKCHBIMU KOPHSIMU

BBeneunue B
MaTeMATUUECKUU aHaTIN3

[Monstne Gpynkuuu ogHON mepemeHHOW. OOIacTh onpeneneHus,
o0OyacTh 3HaueHWH, cBoicTBa (yHKIMH U ee Tpaduk. [Ipemen
¢bynkuuu. OCHOBHBIE TEOPEMBI O Tpeaenax. beckoHeuHO Mabie
U OECKOHEYHO OOIBIINE BETUYMHBI M CBSI3b MEXKIY HHUMH.
PackpeiTe  mpocredmmx — HeomnpeneneHHocrend.  IlonsTue
HenpepeiBHOCTH  (yHKIMU. Kiaccudukanus Touek paspbiBa

GbyHKIIUU

Huddepennmanbaoe

MCYHCIICHNE PYHKIIUU

OJTHOW M HECKOJIbKUX
HEepPEMEHHBIX

IIpousBoaHas GyHKUNU OJHON EPEMEHHOM, €€ reoMeTpuYecKui
u Mexanmdyeckwii cmbici. [IpaBuna auddepeHnmpoBanus u
Tabauua npous3BoAHbIX. JluddepeHnupoBaHue CIoXKHOW U
HesiBHOW ¢ynkuuid. Jlorapudmmueckoe muddepeHumpoBanue.
[IpousBosaHble BblcHIMX NOPAAKoB. Juddepenunan QyHKIMH.
[Tpumenenne muddepenmana K NpUOIMHKEHHBIM BEIYHCICHHUSM.
[lonatne (QyHKIMM HECKOIBKMX IE€peMEHHbIX. YacTHble
MIPOU3BOJIHBIE M MOJHBIN Auddepennan GyHKIUN HECKOIbKUX
nepeMeHHbIX. IIpuMeHeHue TPOU3BOAHONM K HCCIEIOBAHUIO
¢yHKIMI ogHOM W ABYX nepeMeHHbIX. I[IpomsBogHas 1o
HaMpaBJICHUIO U IPAUEHT (YHKIMU HECKOJIBKHUX IePEMEHHBIX

HNHuTerpansHoe
UCYHCIICHHE

[lonstue mepBOOOpa3HON  (PYHKIUU. Heonpenenennsiii
UHTErpajl M ero cBoiictBa. TaOnMiia OCHOBHBIX HMHTETPaJoB.
OcCHOBHbIE ~ METOABl MHTETPUPOBAHUS:  HEMOCPEICTBEHHOE,
MIOJICTAHOBKOM M MHTETPUpPOBAHHUE IO 4acTsIM. MHTerpupoBaHue
panuoHanbHBIX JApoOeil. OrmnpeneneHHbI UHTETpall M €ro
cBoiictBa. @Dopmyna Herortona-Jleitonuma. HecoOcTBeHHBIE
uHTerpansl l-ro u 2-ro poma. IlpuioxeHus onpeneneHHOTo
UHTErpana

OOBIKHOBEHHBIE
muddepeHranbHbIe
YpaBHEHHS

[lonstne nuddepennmansHoro ypasHenus. OOliee U 4YacTHOE
pemenus. 3agava Komm. Juddepennmansasie ypaBHeHUs 1-T0
MOpANIKA: C Pa3feNIoIMUMUCS TEPEMEHHBIMU, OJHOPOIHBIE U
IuHeuHble.  YpaBHeHue bepmymm. 1Y, nomyckaromue
MOHMW)KEeHUE mnopsanka. Jluneitnele JY 2-ro mnopsaka c
MOCTOSIHHBIMH KO3(ppHUIIMEHTaMU

JluckperHas MaTeMaTHKa

MHoskecTBa 1 onepauuu Hajg HuMu. Kombunaropuka. bunapueie
OTHOILICHUsI Ha MHOXecTBe. HeopueHTHpOBaHHBIE TIpadBbl.
Crnioco6sI 3a1anmsi rpad)oB.

OCHOBBI
BBEIUHCIUTEIBHBIX
METO0B

Annpokcumaiusa. MeToJl HaMMEHBIINUX KBaApaToOB

10

OcHOBBI TEOpUH
BEPOATHOCTEMN

OcHOBHbBIE TIOHSTHS TEOPUU BEPOSITHOCTEH W KiIacCcHU(UKAIIHS
coObiTuii. Paznuynble omnpeaesneHus BeposSTHOCTH. (OCHOBHBIE
TEOPEMBI TEOPUM BepOATHOCTEN. IIOBTOpHBIE HE3aBHUCHMBIE




Ne HaunmenoBanue pasnena Conepxanue pazzaena

/1 JUCIIUIUINHBI
uchnblTaHus, cxema bepHymm. Chy4ailHble  BEJIMYMHBI:
onpeJieJIeHue, BUIbl M YUCIOBBIE XapaKTePUCTUKH. DYyHKIUS
pacrmpeiefieHdss ¥ IUIOTHOCTh PAacCIpeesICHHs] BEPOSITHOCTEH.
3aKOHBI pacrpeesIeHUsi BEPOSITHOCTEHN CIIydailHbIX BEJIMYUH.

11 MaremaTudeckas 3agauM  MaTeMaTU4YeCKOM  CTaTUCTUKHU. ['eHepalibHasi W

CTaTUCTHKA BBEIOOpPOYHAsT  COBOKYMHOCTH. IloMWMroH w®  THCTOrpamma.

Bribopounsiii  meroa.  CrarucTHueckoe — pacmpeercHue
CIIy4alHOTO IIPU3HAKA. OMnupudeckas byHKuus
pacnpenenenus.  CTaTUCTHMUECKHE  OLIGHKH  [apaMeTpoB

pacupeneneHus. TouyedyHble OLEHKHM UM HMHTEPBAJIBHBIC OLECHKH.
Craructudeckas IpoBEepKa CTATUCTUYECKUX THIIOTE3. DJIEMEHTBI
TEOpUM Koppemsinuu. JInHelHas koppensuus. YpaBHEHUE
perpeccun. O6paboTKa 3KCIEPUMEHTAIBHBIX JTAHHBIX METOJaMU
MAaTE€MaTHYECKONW CTaTUCTHKH.

4.2 Pa3zgennl AMCHUNINHBLI 1 BUABI 3aHATHI

Ounas ¢popma o0yueHust

Ne HanmenoBanue paszaena quCHUIIIMHBI Jlexu. | CemuH. CP Bcero
/0 TUIA | TUOA 4acoB
1 2 3 4 5 6

1 cemecTp
1 | Jluneiinas anreGpa 4 6 7 17
2 | AHanuTHYecKasi TeOMEeTpHs 4 4 18 26
3 | KommekcHsle uucna 2 4 6 12
4 | BBenenue B MaTeMaTHYECKHAI aHAINA3 8 6 13 27
5 | duddepenunanbHoe ucuucienue GyHKIuu 14 12 18 44
OJTHOW M HECKOJIbKHX MEePEMEHHBIX
OK3ameH - - - 18
Hroro: | 32 32 62 144
2 cemecTp
6 | MHTerpanbHOe HCUHCICHUE 16 16 14 46
7 | O6pikHOBEHHbIE MU PepeHnanbHbIe 10 10 25 45
ypaBHEHHMSI
8 | JluckpeTHas MmaTeMaTHKa 6 6 5 17
Hroro: | 32 32 44 108
3 cemecTp
9 | OCHOBBI BEIYHCIINTEIBLHBIX METOIOB 4 4 6 14
10 | OcHOBBI TeOpHH BEPOSTHOCTEH 12 12 15 39
11 | MaremaTuyeckasi CTaTUCTHKA 16 16 41 73
OKk3aMeH - - - 18
Hroro: | 32 32 62 144
Beero: | 96 96 168 396

4.3 3aHATHA CEMUHAPCKOI0 THIIA




Tpynoemxk

Ne Ne paznena OCTh
Tema

/T | JUCIUTUTMHBI (uac.)

OYHast

1 2 3 4

1. 1 Matpuiisl 1 Ux cBoicTBa. JIeCTBUS HAJ MaTPUIIAMH. 2

2. 1 Onpenenureny 2-ro ¥ 3-To NOPSAKOB, UX CBOWCTBA U 2
Beluncienne. Obparnas marpuua. Onpenenureny n-ro
HOpsiIKA.

3. 1 Pemenne cucreM JMHEHHBIX YpaBHEHUW METOJaMU 2
Kpamepa u I'aycca.

4. 2 KpuBbsle BTOpPOro mopsiiKa: OKPY)KHOCTb, DJUIMIIC, 2
runepOora, mapadosa

S. 2 Bekropel. Paznoxenune Bekropa o 6asucy. KoopauHats 2
BekTopa. Hampapnsiomue KocuHychl. BekTopHoe U
CMEIIAaHHOE TPOU3BENICHHSI BEKTOPOB M WX CBOMCTBA.
Bbruucnenue momaned M 00BEMOB TIeOMETPUYECKHX
$uryp

6. 3 JleficTBUsSI ¢ KOMIUIGKCHBIMH 4HclaMu. M3o0pakeHue 2
KOMIUIEKCHBIX YHCENI Ha IJIOCKOCTH. AJjredpamyeckas,
TPUTrOHOMETpUYECKass M IOKa3zaTelbHas  (OPMBI
KOMIIJIEKCHOTO YHCIIA.

1. 3 Bo3Benenue B cTeneHb M M3BICUYEHUE KOPHS U3 2
KOMILJIEKCHBIX uncell. Perenue KBapaTHbIX YpaBHEHUH C
KOMIUIEKCHBIMU KOPHSIMH.

8. 4 0 ® 2
PackpeiTne HeonpeaeneHHOCTe BUja: 0 «

9. 4 JIBa 3amedaTenbHbIX Mpeena. 2

10. 4 HccnenoBanue (yHKIIMM HA HEPEPBIBHOCTh. TOUKM 2
pa3pbiBa QyHKINU

11. 5 [Tonsatne npousBogHONW (GYHKIMM OJHON IEpeMEHHOM. 2
OcHoBHble mpaBuia AuQdepeHInpoBaHus, TalIHIa
NPOM3BOJHBIX. ['eoMeTpudeckuii M (U3NYECKUH CMBICT
npou3BoHON. [{uddepennrpoBanue caoxxHON QyHKIIMH

12. 5 [Tpon3BosHbIe BBICIIKMX HOpsAKOB. JluddepennmpoBanue 2
HEsIBHOI GyHKIHIA. Jlorapudmmueckoe
muddepenimponanue. Juddepeniman GyHKIum.

13. 5 [IpumeHeHre NPOM3BOAHOM K HCCIENOBAHUIO (PYHKIIHMU 2
OJIHOU ITEPEMEHHOM.

14. 5 YacTtHble MNPOM3BOJAHBIE ¥ TOJHBIN  AuddepeHan 2
(YHKIIMU HECKOJIBKHUX MEPEMEHHBIX.

15. 5 [TpumeHeHHe TNPOU3BOIAHON K HCCIENOBaHMIO (YHKLIUH 2
JIBYX TIEPEMEHHBIX. OKCTpeMyMbl (YHKUUH  JABYX
nepeMeHHbIX. Heo0xoauMoe M J0CTaTOYHOE YCIIOBUS
DKCTpEMyMa.

14. 5 [Tpon3BosHas MO HamNpaBlE€HUIO M TPAAUEHT (QYHKIUHU 2
HECKOJIbKUX MIEPEMEHHBIX

Hroro B 1 cemectpe: 32

15. 6 OCHOBHBIE METOJIbI HHTETPUPOBAHUSI: HETIOCPEICTBEHHOE, 6
3aMeHa MepeMeHHON M MHTETPUPOBAHUE 110 YACTSIM.

16. 6 HHTerpupoBaHue palioOHAIBHBIX APOOEH. 4




Tpynoemxk
Ne Ne paznena OCThb
/T | JUCIUTUTMHBI Tema (uac.)
OYHast
17. 6 OrnpeniesieHHBIA WHTErpaj, €ro CBOWCTBA UM METOJbI 2
BBIUNCIICHMS.
18. 6 HecobcTBeHHBIE HHTErPaJIbl, CHOCOOBI X BBIUMCIICHUS 2
19. 6 [TpunoxeHus onpeaeseHHOro HHTerpaa. 2
20. 7 Juddepenunanpaple  ypaBHEHHs IEPBOTO  MOPSIKA. 2
OO6miee w yactHoe pemieHus. Y1 ¢ pa3nenstomuMucs
nepeMeHHbIMH. OHOpoHbIe /Y1, MeTo1 pereHusl.
21. 7 Jluneitapie J1Y;. YpaBuenue bepuymu. 2
22. 7 HuddepeHnmansabie ypaBHEHUS, JIOTTyCKAaIoIue 2
HOHMKEHUE MOPsIJIKa.
23. 7 Jlunetinbie OJIHOPOJIHBIE u HEOIHOPOHbBIC 4
muddepeHMaIbHble  YpaBHEHUS 2-TO  TOpsIka €
NOCTOSTHHBIMHU K03 punimenramu.
24, 8 MHoecTBa U orepaiuu Haj HuMu. KomOuHaTopuka. 2
25. 8 buHapHbBIe OTHOIIIEHUST HA MHOYKECTRBE. 2
26. 8 Heopuentuposannsie rpadsr. CriocoObl 3amanust rpados. 2
Hroro Bo 2 cemecrtpe: 32
217. 9 Annpoxkcumanus. MeTo HaMMEHbIIUX KBaIPaTOB. 4
28. 10 Kiaccudeckoe ornpeienieHiue BEpOsITHOCTH. 2
29. 10 (OCHOBHBIE TEOPEMBI TEOPUHU BEPOSITHOCTEM. 2
30. 10 [ToBTOpHBIE  He3aBUcHUMBIE  ucnblTanud.  Dopmyna 2
bepuyiuu. Teopems! Jlamiaca. @opmyna Ilyaccona
31. 10 JuckperHas cinydaiiHas BenuuMHa. EE&  uuncioBble 4
XapaKTepUCTUKH. 3aKOHBI paclpesieNeHuss IUCKPEeTHON
CIy4ailHON BEJINYHHBI
32. 10 HopManbHbIli  3aKOH  pacHpeleleHHs  BEpOSTHOCTEHN 2
HEMPEPBIBHOW CITyYallHOW BEJIMYHHBI
33. 11 Bri6opounsiii  Meton. CTaTHCTHUECKOE pacIpeiesieHne 4
ClyualfHOrOo  MpHU3HAKAa.  OMIupuyeckas  (QyHKIUSA
pactipenenenus. [lomuron u rucrorpamma
34. 11 YucnoBble XapaKTEPUCTUKH CITy4aiiHOrO IPU3HAKA. 2
35. 11 CrarucTyeckue OLEHKH I1apaMeTpPOB paCIpeaeIICHHUS. 2
Metonx MomeHTOB. ToueuHble OIeHKH. VHTepBajIbHBIE
OIICHKH.
36. 11 Craructuueckass IpOBEpKAa CTATUCTUYECKUX THUIIOTE3. 2
CpaBHEHHE JBYX ITUCIIEPCHH HOPMAIBHBIX T€HEPATbHBIX
COBOKYITHOCTEM.
37. 11 Teopuss  KOppeNsIIMOHHOTO  aHanu3a  (OINpenereHue 2
TECHOTBI ~ CBSI3M  MEXAY TMpu3Hakamu). JluneitHas
KoppeJsalys. YpaBHEHNUE JIMHEWHON PETPECCUM.
38. 11 OO0paboTka AKCHEPUMEHTANBHBIX JAHHBIX METOJaMHU 4
MaTeMaTHYeCKOM CTaTUCTUKU
Hroro B 3 cemecTpe: 32
Bceero: 96
4.4. llpuMepHasi TeMATHKA KYPCOBBIX POEKTOB (pador) - ne npedycmompeno OIIOII.




5. Opranu3amnusi CaMoCTOATEJIbHOH PadoThl 00y4YaIOUIUXCS MO0 JUCHUTIIINHE
5.1 Tunbl caMmoCTOATEIBLHOM PadOTHI M €€ KOHTPOJIb

Tun caMocTosiTeJIbHOM PadoThI dopma 00yyeHust Tekyimuii KOHTPOJIb
ouHas
[IpopaboTka MaTepuaia JEKIIHH, 86 TectupoBanue
MOJTOTOBKA K 3aHITHIM
CaMocCTOsATEIbHOE U3YYCHHUE TEM 20 Co0OecenoBanue
WA
TECTUPOBAHUE
PacuetHo-rpaduueckue paboTs 62 3ammTa
KonrtposnbHbie paboThl - 3amura
Bcero gacos: 168

5.2 YyeOHO-MeTOMMYECKHE MATEPHUAJIBI IJIS1 CAMOCTOATEIbHOM padoThI

1. Maremaruka: MCTOAUYCCKHNEC PCKOMCHIAAIIMKW II0 OpraHv3anid W  BbIIIOJIHCHHIO
CaMOCTOSITENIbHOM pal0oThl oOydarommxcsi HarpaieHuss noarotoBku 35.03.02 Texnomnorus
JIECO3arOTOBUTENBHBIX M JepeBorepepadaThIBAONIUX —IPOU3BOJCTB/ cocTaBuTenb: M.B.
Bunorpamnosa / 'AY Cesepnoro 3aypanbs — Ttomens, 2018. — 15 c. [DnexTponHsIii pecypc]

2. MareMatudeckasi CTAaTUCTHKA: METOIWYECKUE PEKOMEHIAIMU I10 OpTaHW3alud |
BBIMIOJTHEHUIO CAMOCTOATEIBLHONU paboThl 00ydaronxcs o4Hoi (popmbl 00yueHus: HampaBICHUS
noaroroBku 35.03.02 TexHoyorust JIeCO3arOTOBUTEILHBIX H  JIEPEBONICPEPaOaTHIBAOIINX
pou3BOJCTB / coctaButens: M.B. Bunorpanosa / 'AY Cesepnoro 3aypanbs — Tromens, 2018.
— 56 c. [DnexTpoHHBIH pecypc]|

5.3 Tembl, BHLIHOCHMbIE HA CAMOCTOSITE/IbHOE U3YUECHHUE

Ounasn gopma o00yueHus

1. Pasnen 2. Tema Paznuunble ypaBHEHMS NPSMOI,

2. Paznen 6. Tema UHTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKIHUMN: pa3ivyHbIe
CIIy4au ¥ METOJbl HHTETPUPOBAHUS.

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

4. Paznen 9. Tema: Anmpokcumanusg. MeTon HaMMEHBIIMX KBaApaToB. AJIITOPUTM
BBIYHCIICHHUS.
6. @DoH OUEHOYHBIX CPEACTB VI MPOBEIeHUS IPOMEKYTOYHON aTTecTaluu

00y4aroIMXCcH M0 JUCUMUIITIMHE

6.1 IlepeyeHb KOMIETEHUMH W OLICHOYHBIE CPEACTBA MHAMKATOPA JAOCTHKEHHA
KOMITeTeH I

Koo Nupukarop HanmenoBanue
[lepedyens mIaHUPyEMBIX PE3YIHTATOB
Komne- JOCTUXKEHUS OLICHOYHOI'O

06y11eH1/151 IO JUCIHUIIIINHE
meHyuu KOMIICTCHIIN U CpEacTBa




Koo
Komne-
meHyuu

Nupukarop
IOCTHKEHUS
KOMIIETEHIIUH

IIepedyeHs IaHUPYEMBIX PE3YIILTATOB
00y4yeHHMs 110 JTUCLIUILIMHE

HaumenoBanue
OLICHOYHOT'O
cpencTBa

OIIK-1

HI['Z onkl

HUcnonb3yer  3HaHUA
OCHOBHBIX 3aKOHOB
MaTeMaTHuKn JJISL
pelieHus TUTIOBBIX
3aady = B obyactu
npodeccnoHanbHOM
JEeSATEIIHOCTH

3HAaTh: OCHOBHBIC 3aKOHBI, TIOHATHUS
u METOIBI JINHEHHON anreopsl,
MaTEMaTHYeCKOr0  aHalu3a;  OCHOBBI
AQHAJIUTUYECKOW TEeOMETpPUU; IOHSITHE U
OCHOBHBIE  CBOHCTBAa  KOMILIEKCHBIX
YKCell; OCHOBBI TEOPHH OOBIKHOBEHHBIX
Qg depeHIranbHbIX YpaBHEHUH,
JTUCKPETHON MaTeMaTHKH,
BBIYUCITUTEILHBIX ~ METOJIOB,  TECOPHH
BEpPOSITHOCTEN u MaTeMaTU4YECKON
CTaTHCTHUKH.

YMmern: UCIIOJIb30BATh
MaTEeMaTHYECKHI armapar JUisi pelICHUs
TUTIOBBIX 3a1a4y aHAJIUTUYECKOM
TCOMETPHH, MATEMATUIECKOTO aHaIN3a
TUHEHHOW — anreOppl K PEHICHHIO
npodeccCHoHABHBIX 3a/1a4;

- pemiaTth OOBIKHOBEHHbBIE
mudhepeHIaTbHBIC YpaBHCHUS,
BO3ZHUKAIOIIUX TP OMUCAHUH MPOIIECCOB
B WHKXCHEPHO-TEXHHIECKUX
JTUCIUIINHAX;

- HCII0JIb30BATh CBOMCTBA
KOMIUICKCHBIX 4YHCET B MPUKIAJIHBIX
JTUCITUTUINHAX

- MPUMEHSITh OCHOBBI
BEPOSITHOCTHBIX ~ paclpeieNieHuii K
PEIICHUIO IPUKJIAIHBIX 33/1a4;

- cobupate u  0oOpabaTbIBaTh
CTaTHUCTUYECKYID  HMHQOpMAIMIO s
OIICHKHU MapaMeTPOB pacIpeIesiCHuUs,

-yCTaHaBJIMUBATh KOPPEISAIHOHHYIO
3aBUCHMOCTH MEXTY (haKkTOpHBIM
MPU3HAKOM u pe3yIbTaTUBHBIM,
COCTaBJISITh YPaBHEHUS 3aBUCUMOCTD

Baagers: MeromamMu TOCTPOEHUS
MaTeEMaTHUECKUX MoJieJIer C
HCIOJIb30BaHUEM amnmapara
MaTEeMaTHYeCKOTO  aHallu3a, TECOPHH
OOBIKHOBEHHBIX Qg depeHInaIbHbIX
YpaBHEHH, HEOOXOUMBIX IS PEIICHHUS
TUTIOBBIX MPOPECCHOHATBHBIX 3a/1a4.

- HaBBIKAMU aHaiM3a U 00pabOTKHU
TAHHBIX, HEOOXOMUMBIX IJISl PpeHICHUS
THUTIOBBIX MPO(PECCHOHAIBHBIX 3a/1a4

Tect
DK3aMEHaIlMOHH
bIH OMJIET

6.2.

HIxajan! oneHNBaHUuSA

HIkaJjia oueHMBAHUS YCTHOIO IK3aMeHa




Onenka Onucanune

JIeMOHCTpHpYET CUCTEMHBIC TEOPETHUECKHUE 3HAHUS U OTpabOTaHHbBIE
MPAKTUYECKHE YMEHHUS W HaBbIKA. be3ommboyHO ompeneiser u
MPaBWIbHO  INPUMEHSET  METOAbl  PELIEHHS  TUIOBBIX U
KOMOMHHPOBAHHBIX MPAKTUYECKUX 3a]1a4.

OT1ianyao

JeMoHCTpupyeT Xopomuid HaOOp TEOPETUYECKUX 3HAHUK U
MPAKTUYECKUX YMEHHH U HaBBIKOB. YMeET IpaBWJIbHO BBIOpaTh U
Xoporto MPUMEHUTH COOTBETCTBYIOIIUE MAaTEMAaTHYECKHUE METObI K PELICHUIO
TUIIOBBIX U KOMOMHMPOBAHHBIX MPAKTUYECKUX 3a]1a4, HO JIOIYCKAeT
HE3HAYUTEIIbHBIC OMIMOKH MIPH PEIICHUN TIPEIOKCHHBIX 3a/1a4.

JleMOHCTpHUpYET YacTUYHBIE TCOPETUYECKHUE 3HAHMS M CTaHIApPTHbHIC
IIPAKTUYECKUE YMEHUS U HAaBbIKU. MOXET BHIOpATh METO/bI PEIICHUS
VY 10BIETBOPUTENHHO | TUIOBBIX 3aJay, HO 3aJaud OoJiee CIOKHOIO YPOBHS BBI3BIBAIOT
3arpynHeHus. JlomyckaeT OIMOKM NpU PEUIEHUH IPEJIOKEHHBIX
3az1ay.

I[CMOHCTpI/IpyeT cia0ble TCOPCTUYCCKUC 3HAHUA, HC OTpa6OTaHBI
HCYI[OBJIGTBOPI/ITGJII)HO MMPAKTUYCCKUC YMCHHS W HABLIKH. HpI/I PCIICHUN TUIIOBBIX 3aaay
A0ITyCKaceT I‘p}/6ble JIOTUYECKHE U BBIUUCIIUTEIbHEIE OIIHOKHY.

IIkana oneHNBaHNMSI TECTUPOBAHUA HA IK3aMEHE

% BBINOJHEHUS 3aJaHUS Ouenka
86-100 OTinyHO
71-85 Xopotio
50-70 Y 10BIETBOPUTEIEHO
menee 50 HeynosiersopurenbHO

Ikaja oueHMBAHUS YCTHOIO 3a4eTa

Ormenka Omnucanue

3aureHo OOyuvaromuiics BiazeeT TMPAKTUYECKUMU U TEOPETUYECKUMHU [pUEeMaMH U
METOAaMU MO MPONHACHHBIM pa3jielaM JUCLHUIUIMHBL. YMEET CaMOCTOSATEIbHO
WCIOJIh30BATh AITOPUTMUYECKHE MPUEMBI PEIIeHUs] CTaHJAPTHBIX 3a/1a4 pa3fielioB
JUCLHUIUIMHBL. 3HAeT MPOrpaMMHBIA MaTepHall IUCIHUILIMHBI, HO MOXET JIONyCKaTh
HECYIIECTBEHHBIEC OITHOKH.

He 3auteno O6yqa101u1/1171051 HUMECT YaCTUYHBIC 3HaHUA OCHOBHBIX IIPUCMOB PpCHICHUA U
TCOPECTUYCCKUX  MCTOAOB, HAPYIACT JIOTUYCCKYIO IIOCJICA0OBATCIBHOCTE B
H3JI0KCHUHU MaTcpualia. YacTUYHO OCBOEHO HCIIOJb30BaHUE AITOPUTMHUYCCKUX
HpI/IéMOB pEeIICHUA CTAHAAPTHBIX 3aaa4, JOITYCKACT CYIICCTBCHHBLIC OITNOKH.

Ikana oueHMBaHUs TECTUPOBAHMS HA 3aUeTe

% BBINOJIHEHUS 3aJaHUS PesyabTar

50 - 100 3a4TEHO

meree 50 HE 3a4TE€HO




6.3 TunoBbie KOHTPOJIbHbIE 32JaHUS WIH MHbIE MATEPHAJIbI
VYka3aHbl B IpUJIOKEHUU 1.

7. IlepeyeHb OCHOBHOW W [IOMOJHHUTEJIbHOWH y4eOHOW JUTEepaTypbl, HEOOXOAUMOM
JAJI51 OCBOEHHS TUCHUILINHBI

a) OcHOBHas JHUTEparypa:

1. YkcycoB C.H., ®erucoB HO.M. Marematuka: yue6HOoe mocooue / C.H. Ykcycos,
KO.M. ®etucos. — 3-e u3., crep. — Crapsriid Ockon : THT, 2018. — 352 c.

2. Tluporosa, M. H. MatemaTuka: xypc nekmuii : yaeonoe nocodue / M. H. ITuporoga, E.
I'. ®umnmnosa. — ExarepunOypr : , 2022. — 106 c. — Tekcr : snexktpoHHbIH // JlaHb :
JJIeKTpoHHO-OMOmmoreunas cucrema. — URL:  https://e.lanbook.com/book/264200 (mara
obparmienusi: 22.09.2023). — Pexum goctyna: AJist aBTOPU3. M0JIb30BaTENCH.

3. Cob6oueBa, E. H. Maremaruka: kpatkuil Kypc jekuuii : yaeoHoe nocobue / E. H.
CoboneBa. — MxeBck : Yal'AY, 2021 — Yacts 1 — 2021. — 104 c. — Tekcr : 37eKTPOHHBIN
// Jlanp : snekTpoHHO-OMONmoreuynas cucrema. — URL: https://e.lanbook.com/book/296687
(mata obpamenwus: 22.09.2023). — Pexxum mocTyna: s aBTOPU3. TOJIb30BaTEIICH.

0) JononuurtensHas auTeparypa:
4. T'openoB B.1. MaTtemaruka [ DneKTpOHHBIH pecypc|: cCOOpHUK 3a1a4 U yIpaKHEHU /

B.W. T'openos, O.JI. Kapenosa, T.H. Jlenamea. — DJIEKTpOH. TEKCTOBbIEC HaHHBIE. — M. :
Poccuiickas MexxayHapoaHas akaJeMusi Typu3Mma, Y HuBepcurerckas kaura, 2016. — 112 ¢. —
978-5-98699-189-4. — Pexum mocryma: http://www.iprbookshop.ru/70538.html  (mara

obpamenus: 30.09.2020)

5. Hanko ILE. u ap. Beicmias MmaTemMaTuka B ypakKHEHHSX M 337adax: y4eOH. ocoOue.
B 2-x 4. Y1.-M.: Beicur mk.,1986r.-340 c.;

6. Hanaxo ILE. u np. Beiciias maremarrka B ypakKHCHHSX H 33Ja4ax: y4eOH. mocoOue.
B 2-x 4. Y2.-M.: Bricmr mik.,1986r.- 415 c.;

7. I'appkuna, U. A. Maremaruka. Yacte [. CropaBouHble MaTepuanabl U TECThl IO
MOJyJsIM: yueOHoe mocoOue Juis cTylAeHToB-3a04HuKOB / M. A. T'appkuna, A. M. [lanunos, A.

H. Kpyrmoa. — Ilen3a : lleH3eHCKMH TOCyAapCTBEHHBIM YHHUBEPCHUTET APXUTEKTYPHl M
ctpoutensctBa, DbC ACB, 2013. — 328 c. — ISBN 978-5-9282-0920-9. — Texkct :
ANIEKTPOHHBIN // DnextpoHHO-OmOmmoreuyHass cuctema [PR BOOKS : [caiit]. — URL:

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

8. Psbymiko, A. I1. Beiciras matemaruka. Teopus u 3amaun. B 5 gactsx. Y.1. JIuneiinas
U BEKTOpHas anredpa. AHanutuueckas reomerpud. Auddepenunansuoe ncuncienne GyHKIuni
OJTHOU mepeMeHHoU : yuebHoe mocobue / A. I1. Psoymko, T. A. XKyp. — 2-e uzn. — MuHCK :
Beimmiimas mkona, 2017. — 304 ¢. — ISBN 978-985-06-2884-8 (u. 1), 978-985-06-2885-5. —
Tekct : anexTpoHHBIN // DnekTpoHHO-OubmoTeunas cuctema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/90754.html (nara ob6pamenus: 30.09.2020). — Pexum ngocryma:
JUISL aBTOPU3UD. MTOJIb30BaTENEH

9. Pabymko, A. II. Beicmias matemaruka. Teopus u 3amaun. B 5 wactax. Y.2.
KommiekcHsle uncna. HeonpeneneHHbI U onpeneeHHbId MHTerpaibl. @YHKIUN HECKOJIbKHUX

nepeMeHHbIX : ydeOHoe mocobue / A. I1. PsOymiko, T. A. XKyp. — Musck : Beimiimas mkona,
2016. — 272 c. — ISBN 978-985-06-2766-7 (u. 2), 978-985-06-2764-3. — Tekcr :
DIIEKTPOHHBINA // DnexkTpoHHO-OmOmuoTteunas cucreMa [PR BOOKS : [caiir]. — URL:

https://www.iprbookshop.ru/90755.html (mara ob6pamenus: 30.09.2020). — Pexum nocryma:
JUIsS aBTOPHU3HP. MOJIb30BaTeNeH

10. PaGymko, A. II. Beicmias marematuka. Teopust u 3amaun. B 5 wactax. Y.3.
OObikHOBeHHBIE Au(depeHnnanbuble ypaBHeHHs. Psanel. KpartHele uHTerpansl @ ydeOHOE
nocobue / A. Il. PsOymko, T. A. XKyp. — Munck : Beimmitmras mkomna, 2017. — 320 ¢. —
ISBN 978-985-06-2798-8 (4. 3), 978-985-06-2764-3. — TeKCT : 3MEKTPOHHBIH // DIEKTPOHHO-


https://e.lanbook.com/book/264200
https://e.lanbook.com/book/296687
http://www.iprbookshop.ru/70538.html
https://www.iprbookshop.ru/23098.html
https://www.iprbookshop.ru/90754.html

oubnmuoteunas cuctema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/90756.html
(mata obpamenus: 30.09.2020). — Pexxum goctymna: st aBTOPU3UP. MTOTH30BATEICH

11. Pynaxos B.I1. IllkonbHas 1 By30BCKas Maremartuka B ¢opmynax u rpadukax —
cripaBovHOe nocobue. — Tromens: «BekTop byk», 2005 — 280 c.

8. Ilepeuenb pecypcoB  HH(POPMANMOHHO-TEJEKOMMYHHKAIMOHHOW  ceTH
"UnrepHer"

- Exponenta.ru, o0OpasoBaTebHBIN MaTeMaTUYeCKU I cair
(http://www.exponenta.ru/);
- [TpakTuKym 1o MaTeMaTUYECKOMY aHaIn3y (Bumeokypc)

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

- WWW.intuit.ru - Bumeokypcel «MaremaTHKa»

- DekTpoHHO-0MOaKoTeuHas cuctema «Jlanby (http://e.lanbook.com/),

- DekTpoHHO-6MOaHOTeuHas cuctema «IPR-booksy (http://www.iprbookshop.ru/);

- AJl. Manuta, MIY, Unrepuer-yueOnuk «Teopust BeposiTHOCTEH U
MaTeMaTHUYeCKasi CTATHUCTUKa» Ui CTYIACHTOB €CTECTBEHHBIX (akynbpreToB (WWW.teorver-
online.narod.ru);

- Buneokypcel «Teopust BEpOsSTHOCTEH ¥ MaTeMaTHUECKasi CTATHCTUKAY, «OCHOBBI
TEOPHH BEPOATHOCTEH», «OCHOBBI MATEMATHUECKOW CTATUCTHKI» (WWW.INtuit.ru)

9. MeToauyeckue yKazaHus AJ1s1 00y4aroIuXcs 110 OCBOCHUIO M CIUILIHHbI

1. ManpuykoBa H.H. MHTerpansHoe ucuucienue GpyHKIUM OAHOM NepeMeHHOH: yyeOHoe
nocooue / H.H. ManpuykoBa, C.B. Kymukoa. — Tiomens; ®I'BOY BO T'AY CesepHoro
3aypanbs, 2018. — 78 c.

2. MansuykoBa H.H. Jluneiinas m BekTopHas anreOpa [DJeKTpoHHBINA pecypc]: ydeOHoe
nocobue / H.H. Manbuykosa, C.B. Kynukosa; I'AY Cesepnoro 3aypanes — Tiomens, 2013 —
75c¢.

3. Sxo6rok JI.. Bunorpagosa M.B. Bricmas MaremaTrka — yyeOHoe nocobue. - TroMeHb:
NznarensctBO BekTop byk, 2016 -409 c.

4. SIxo6rok JIL.U. Bunorpanosa M.B. Teopust BeposTHOCTel 1 MaTeMaTHYeCKasi CTATUCTHKA-
yaeOHoe nocobue. - Tromens: U3gatensctBo Bextop byk, 2016 -260 c.

10. ITepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHii
1. Jlns BbIMOJHEHWS pacyeTHO-rpaduyeckux paboT CTYAEHTaM pEKOMEHAYeTCs
ucnonp3oBath nporpammy Microsoft Office (anexTponnsie Tabnuibel Microsoft Excel);
2. BHUOC Moodle.

11. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUNIMHBI

HCKHHOHHBI@ U HOPAKTHYCCKUEC 3aHATUSA IMPOBOJAATCA B ayAUTOPUAX C KOJIUYCCTBOM
y‘IC6HbIX MECT, AOCTATOYHBIM I PasMCIICHHUA CTYACHTOB JAaHHOI'O HAIIpaBJICHUSA MMOATOTOBKH,
1 000pyTIOBaHHBIX JIOCKOM MU MYJIbTUMEIUHHBIM 000PYIOBAHUEM.

I[J'IH BBITIOJIHCHU A CaMOCTOSITCIILHOU pa6OTbI CTYACHTHI MOT'yT II0JIb30BaThCA
gutanbHeIME 3anamu Oubmuorexkn PI'BOY BO T'AY Ceseproro 3aypaibs, B TOM YHCIIE
OCHaH_IéHHbIX KOMIIBIOTCpaMHU C JIOKaJIbHOH CEThbIO U BBIXOJIOM B UHTCPHCT.

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

OOyyenne oOyyarolUXCsl C OTPAaHUYEHHBIMM BO3MOMKHOCTSIMH  3[I0pPOBBSl NP
HEOOXO/MMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJalNTHPOBAHHOM paboyeil mporpamMMmbl ¢
UCTIONIb30BAHUEM  CIICIMANBHBIX ~METOJOB OOYyYeHHMS M JUAAKTHUYECKHX  MaTepHaloB,


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

COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEH NCHUXO(PHU3MUECKOTO Ppa3BUTHUS, WHIMBUAYATbHBIX
BO3MOYKHOCTEH M COCTOSIHUS 37I0POBbS TAKMX 00y4aromuxcs (00ydaromnerocs).

B memax ocBoeHus y4yeOHOM mporpamMmbl AMCHUUIUIMHBL WHBAIMAAMHA UM JIMIAMH C
OTpaHUYEHHBIMHU BO3MOKHOCTSIMU 3/JOPOBBSI 00ECIIeUNBACTCS:

* I WHBAJIHWJIOB M JIMII C OrPAaHUYEHHBIMH BO3MOXXHOCTSMHU 3[I0POBbS IO 3PEHUIO:
pa3MelleHue B JOCTYIHBIX i 00ydaroluxcsl, SBISIOUMXCSA CIENbIMU WU CIa00BUIAIIMMU,
MecTax M B aJalTUPOBAaHHON (opme cnpaBOYHOM HWHGPOPMALMK O PACHHCAHUM y4eOHBIX
3aHATUN; TPUCYTCTBHE ACCUCTEHTa, OKAa3bIBAIOIIETO oOyuJaroremycst HE00XO0IUMYIO

MOMOIIIb; BBIITYCK AJIbTEPHATHBHBIX (JOPMATOB METOAMYECKUX MaTepHaoB
(kpynHBIH mpUT WM ayauodanisl), UCIIOIB30BaHUE Bepcuu caita st cinaboBumsamux DbC
IPR BOOKS #u criermansHoro moomisHoro npuinoxkenus IPR BOOKS WV-Reader (mporpammsl
HEBU3YAJIIbHOTO JOCTynma K uHboOpManuu, MNpeAHa3HAYeHHON A MOOWJIBHBIX YCTPOMCTB,
paboraroux Ha onepanuoHHoW cucteme Android m i0S, xoropass He TpeOyeT crenuaaIbHO
00y4eHHOro accucTeHTa, T.K. Joau ¢ OB3 mo 3peHuio paboTalOT cO CBOMM YCTPOHCTBOM
IPUBBIYHBIM CLIOCOOOM, UCTIONB3Ys CHEIMAIbHBIC ITATHBIC TPOrPAMMBI JIJISl HE3PSUYHX JIIOIEH, C
kotopeiMu [IPR BOOKS WV-Reader umeeT MojiHy10 COBMECTHMOCTH );

* ISl WHBAIMJIOB W JIMI C OTPAHWYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBS IO CIIYXY:
Ha/JIeKAIMMHU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BeIeHNE MH(POPMAIIH;

* Il WHBAJIHWIOB M JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 3I0POBBS, HMEIOLINX
HApYIICHUS OMOPHO-JBUTATEILHOTO ammapaTa: BO3MOXHOCTb OECHpEensTCTBEHHOrO JOCTyIa
o0yJaromuxcst B yueOHbIe IOMEIICHUS, TyaleTHbIe KOMHATHI U IPyrue MOMENICHUs Kadeapsl, a
Tak)Ke MpeObIBaHNE B YKA3aHHBIX  MOMEIICHUSIX.

OO6pa3oBanre OO0y4YalOIIUXCA C OrPAaHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI MOXXET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOYYAIOLIUMUCS, TaK U B OTAEIbHBIX IPyNIax WM B
OTIENBHBIX OPTaHU3aALUSX.

MHNPUJIO)KEHHE 1
MuHucTepcTBO HayKu U BeIciiero oopasosanust Poccuiickoit deneparun
®I'bOY BO lN'ocynapcTBeHHBIN arpapHbiii yHuBepcuTeT CeBepHOro 3aypanibs
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KOHTPOJIBHBIE 3AJTAHUSA U UHBIE MATEPUAJIBI OUEHKUW 3nauuii, ymeHuii,
HABBIKOB M (MJIM) ONBITA AeSTeIbHOCTH, XapaKTepu3ywume 3ranbl GopMUpPOBaAHUS
KOMIIETeHI[Ui B poiecce 0CBOCHUS AU CHUNINHBI
«MaTteMaTHKa»

KoHTpoJibHBIE BONIPOCHI K MPOMEKYTOYHOM aTTeCTALIUH

Bonpocsl 11 noaroToBku K 3x3ameny (1 cemectp)

Komnerennus Bonpocsl

1. Onpenenurenu U UX CBOMCTBA.
2. Marpuusl. JleictBus Hag MaTpuniamu. OOpaTHas MaTpuia
3. Pemenme cucteM NHMHEHHBIX ypaBHeHHH MeromoM Kpamepa,

I'aycca
OIIK- 1 4. TlonsTue BEKTOpHOM BeNWYMHBI. JIMHEHHBIE omepanuu Hajl
Cnocoben pemats | BekTopaMu. basuc mpoctpancTBa. Pagnyc — Bekrop. Koopaunats!
TUIIOBBIE 3aJjauyl | BEKTOpa B JaHHOM Oazuce.
npodeccuoHaIbLHON 5. OcHOBHBIE 331a4 IPOCTPAHCTBA.

JesITeIbHOCTH Ha OcHOBE | 6.  Yrom wmexnay BekTopamu. CKansipHOE NPOU3BEIEHUE JIBYX
3HaAHUUN OCHOBHBIX | BEKTOPOB M €ro OCHOBHbIE€ CBOWcTBa. CKaJIIpHOE MPOU3BEJCHUE B




Kommerenmus

Bomnpocsl

3aKOHOB
MaTeMaTHYeCKUX
€CTECTBEHHBIX HAYK
IPUMEHEHUEM
UH(POPMALMOHHO-
KOMMYHHKaIIMOHHbBIX
TEXHOJIOTU

C

KOOpJMHATHOU opme
7. BekTtopHOoe mpou3BEIEHHME U €ro OCHOBHBIE CBOWCTBA.
CMmemnanHOe TPOU3BEICHNE U €T0 OCHOBHBIE CBOMCTBA.
8. VYpaBHeHME JTMHHH HA IUIOCKOCTH.
9. Pa3nuuHble ypaBHEHUS MPSIMOH JIMHUM Ha IUIOCKOCTH. YTOIN
MeXy NpsMbIMH. PaccTosiHIE OT TOUKH 10 IPAMOii.
10. TInockoctb. HopmanbHbBIN BEeKTOp MIOCKOCTH. PaccrosHue ot
TOYKH JI0 II0cKocTU. [IpsiMasi 1 MIIOCKOCTh B MIPOCTPAHCTBE.
11. TloHaTHe  KOMIUIEKCHOTO  4YHCla.  AnreOpanyeckas W
TPUTOHOMETPHYECKas dhopma KOMILJIEKCHOTO qucla.
['eomeTpuyeckoe n300pakeHUE.
12. JleiicTBHS C KOMIUIEKCHBIMH YHCIIAMH.
13. TloHsATHE MOCTOSTHHOW U TIEPEMEHHOM BEITUYHH, TIPUMEPHI.
14. ®yukuwus ogHol nepemeHHOU. O0MacTh onpeneneHus GyHKINHA
1 00sacTh 3Ha4eHus1 pyHKuuu. CrocoOsl 3a1anus GyHKINH.
15. OcnoBuble cBoiicTBa (GyHKUIMU. [loHATHE CIIOKHON (QYHKIIMH.
16. Tlonstue npenena pynkuun. TeopeMsl o mpeaenax.
17. beckoHe4yHO Mamble BEJIMYMHBI U HMX CBOMCTBAa. beckoHeuHO
0O0JbININE BETMYMHBI U UX CBOMCTBA.

0 o

18. PackpsiTHe HEOIIPEIeICHHOCTEH BU/Ia 0 u oo,
19. IlepBblii 3ameuarenbHBIA Tpenen. Bropoil 3ameuaTenbHBIN
npezen.

20. HempepsiBHOCTH (yHKIMHU. TOUKH pa3pbiBa (HyHKIIHH.

21. TloHsATHE KOMIUIEKCHOIO 4HcCla, ero aiaredpanueckas ¢opma.
['eomeTpuueckoe n3o0pakeHue.

22. Tpuronomerpuueckas (opma KoMIuleKcHOro umcia. Ilepexon
oT  anreOpanuyeckoid  (QOpMBI  KOMIUIEKCHOTO  YHClIa K
TPUTOHOMETPUUYECKON 1 HA0OOPOT.

23. JleiicTBusl HaJ KOMIUIGKCHBIMU umciamu. [lokasarenbHas
¢dopma komIuiekcHoro yucia. @opmyna Ditnepa.

24. PemieHwe  KBaJpaTHBIX  YpaBHEHHH C  OTPHIIATEIbHBIM
JUCKPUMUHAHTOM.

25. 3amaum, MPUBOIAIINE K TIOHSATHIO TPOU3BOTHOM.

26. Ompenenenue  mnpousBogHod. Ee  reomerpuueckuit  u
(bu3nyecKuil CMBICI.

27. OO1iee NpaBUIIO BBIYUCICHUS TPOU3BOIHON IO OIPEIEIIEHUIO.
28. IlpaBwia muddepenupoBanus. [IpoW3BOIHBIE OCHOBHBIX
AIIEMEHTAPHBIX (QYHKIUH.

29. JuddepenmupoBanne CIIOKHOU GyHKIHIH.
JuddepenumpoBanue HesBHOM (QyHKIHMH.

30. Jlorapupmuueckoe  muddepennupoanne.  [Ipons3BogHBIC
BBICHINX TOPSIJIKOB.

31. Jduddepenmman ¢yakuuu. llpumenenne muddepeHnmana
NPUOJINKEHHBIM BBIYUCIICHUSIM.

32. Tlpu3Haky MOCTOSHCTBA U MPU3HAKA MOHOTOHHOCTH (DYHKIIWH.
33. Touku »SKcTpemMyMa (QYHKUMH. YCIOBHS CYyHIIECTBOBAHHS
sKcTpeMyMa G YHKIIHH.

34. Beimykinoctb ©  BOTHYTOCTh (pyHKIMH. Toukum mneperunda

GyHKIHH.
35. Acumnrotel  ¢yHkuuu. IlpuMeHeHHe  TNPOW3BOAHOM K




Kommerenmus Bomnpocsl
UCCIIEIOBaHMIO (DYHKIMI OJTHOM IEPEMEHHOI.
36. ITlomsatTne (GyHKIMM HECKOJBKHUX TMepeMeHHBIX. O0acTh
orpeneNieHus, 00JIacTh 3HAUYEHUH M mpeaen (YHKIUU HECKOIbKUX
nepemeHHbIx (OHII).
37. Yacrtusie npousBoaubie @HIT. [Monusiii quddepennnan OGHIIL.
38. TlpowusBoanas no HanpasieHuto u rpaaueHT OHII.
Bonpocsl 11 MOATOTOBKH K 3a4eTy (2 cemecTp)
KoMmnerennus Bomnpocel
MHokecTBa 1 OTepanuy HaJl HUMH.
bunapHbie OTHOIIIEHUS HA MHOXECTBE.
HeopuentupoBanHnsie rpadsbl.
CnocoObr 3amanusi rpados. IlepBooOpasHas (yHKIUU U
MIOHSATHE HEOTIPEIeIIEHHOTO UHTETpaa.
OcHOBHBIE  CBOMCTBa  HEONPEACNEHHOTO0  HMHTerpala.
Tabyuia OCHOBHBIX HHTETPAJIOB.
OcHOBHBIE METOJIbI MHTETPUPOBAHUS: HEMOCPEICTBEHHOE,
3aMEeHBI TIEPEMEHHOM, TI0 YaCTSIM.
HuTerpupoBanne OCHOBHBIX 2JIEMEHTAPHBIX PAIlIOHATBHBIX
OIIK- 1 TPOOCH.
Cnocoben  pemath  TUNOBBIE | IHTerpupoBaHue HEMPaBUIbHBIX 3JIeMEHTapPHBIX
3a1a4u npodeccuoHalbHON | palMOHaIbHBIX IPOOEH.

JIeATEeIbHOCTH Ha OCHOBE 3HAHMU

HuTerpupoBanue HEdNEMEHTAPHBIX PALIMOHAIBHBIX APOOESH.

OCHOBHBIX 3aKOHOB | 3ajauu, TPUBOASAIIME K TOHATUIO  OIpPEAEICHHOIO
MaTeMaTHYECKUX U | MHTErpaja.
€CTECTBEHHBIX HayK c | [lonsatue  ompeneneHHOro  uHTerpana.  Beruncienue
IpUMEHEHUEM HH()OPMALMOHHO- | ONpPEeIEHHOr0 HHTErpajia i ero CBOMCTBaA.
KOMMYHHKAIIHOHHBIX . MeTo1pl MHTErpUpOBaHUS B ONPEAECICHHOM UHTErpae.
TEXHOJIOT Ui . I[IpunioskeHuss ONpENEeNeHHOro0 MHTErpaja K pEIICHUIO
MIPAKTUYECKHX 3ajau.
. HecoOcTBEeHHBIE HHTETPATBI.
. Jludpdepenumanbuple ypaBHEHHsS MEpPBOro MOpsSAKa C
paszzaensromuMucs kodpuirenramu. 3agada Komm.
. Jlunelinple  nuddepeHaTbHbIE  YpaBHEHUS  [IEPBOTO
HopsijiKa.
. Jlupdepenunanbaple  ypaBHEHHS  BBICHIMX  HOPSJIKOB,
JIOITYCKAIOIME TTOHMKEHHUE MTOPSJIKA.
. JIunelinple oqHOpOoIHBIE MU depeHIanbHbIe YpaBHEHUS 2-
r'0 HOPSIJIKA C OCTOSSHHBIMHU KO3 (QUITMEHTaMH.
Bomnpocsl 111 NOATOTOBKH K 3K3aMeHy (3 cemecTp)
Komnerennus Bonpocsl
1. OcHOBHBIE  TIOHATHA  TEOPUU  BEPOSATHOCTEH:
ucnelTaHue u  coOwiThe. Krnaccudukanus —ciydaiHbIX
COOBITHH.
2. Kiaccuueckoe ompeneneHue BEPOITHOCTA COOBITHSI.
Craruyeckas BEpOSITHOCTb.
3. DneMeHThl KOMOMHATOpUKU. OCHOBHBIE (POPMYITHI.
4. Cymma coObiTuil. Teopema cllokeHUs] BEpOSITHOCTEH




Kommerenmus Bomnpocsr
HECOBMECTUMBIX coObITHH. [lomHast rpymnma coObITHIA.
[TpoTHBOIIOIOKHBIE COOBITHSI.
OIIK- 1 o. [TpousBenenue coObITUNA. YCIIOBHAas BEPOSTHOCTh
CnocobeH pemrath TUTOBBIC | COOBITHS. TeopeMbl yMHOKEHHUS BEPOSATHOCTEH.
3agaun  MpoQecCHoHaNbHOM | 6. HeszaBucumbie coObiTusi. Teopema yMHOXKEHHS IS

JIeITENLHOCTH Ha  OCHOBE
3HAHUM OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKUX u
€CTECTBEHHBIX HayK c
MPUMEHEHUEM
MH(pOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI

HE3aBHCHUMBIX COOBITHIA. BepOSTHOCTh MOSBICHHUS XOTS OBbI
OJIHOT'O COOBITHS.

7. ®opwmyna noaHo BeposaTHocTH. Dopmyra beiieca.

8. [ToBTOpHBIE HE3aBUCHMBIE HCHbITaHUA. Dopmyia
bepnyniu.

9. JlokanbHass W uHTerpanbHas Teopemsl Jlammaca.
®opwmyna [lyaccona

10. Onpenenenue ¥ BUAbl  CIOy4YalHBIX  BEJIMYMH.

JuckpetHas c.B. 3aKOH pacIipeieieHus] BEpOsITHOCTEH J1.C.B.

11. UucioBble XapakTepUCTUKU C.B., HX 3HAYCHUE.
MartemaTtuueckoe OXHMIaHHE J.C.B. Ero cBoiicTBa.
BeposTHOCTHBIN CMBICII.

12. Jucnepcus 1.c.B.: onpeaeneHue, CBoicTBa, hopmyna

JJIs1 BBIYMCIICHUA. Cpe;[Hee KBaApaTU4YCCKOC OTKJIIOHCHHUC.

13. 3aKOHBI pacrpe/eeHust 1.C.B.

14. HemnpepsiBable  c.B. @yHKIUA  paclpenesieHUs
BEPOSITHOCTEH. H.C.B., €€ CBOICTBA U rpaduk.

15. BeposTHOCTB nonaanus C.B. B 3aJaHHBIM HHTEPBAJ.

16. [TnoTHOCTH pacmpeneneHust BEpOATHOCTEH H.C.B., €€
CBOICTBa U rpadUK, BEPOSITHOCTHBIN CMBIC]T.

17. UucnoBble XapaKTepUCTHKHU H.C.B. M(x), [ (x), O(x).
®opMyITBI 17151 X BEIYUCIICHHS.

18. HopmanbsHoe pacnpenesneHue H.C.B. [TnoTHOCTH
BEPOSITHOCTH, €€ CBOICTBA U rpaduK.

19. Yucnossle XapaKTePUCTHKH HOPMaJIbHOTO
pacnpezeneHus.

20. ['enepanbHas ¥ BBIOOpOYHAsT ~ COBOKYIIHOCTb.
Br16opounbiii MeTO/I.

21. BapranvoHHBIN psiA: IUCKPETHBIM U MHTEPBAIIBbHBIN.
[Tonuron u rucrorpamma.

22. Omnupuyeckas (YHKIHUS paclpelesieHuss Hu - ee
CBOMCTBA.

23. Yucnossle XapaKTepUCTUKU BBIOOPOYHOM
COBOKYITHOCTH.

24, OMIUPUYECKHME MOMEHTBHI  BBICIIMX  MOPSAKOB.
AcuMMeTpHs 1 IKCIIECC.

25. CraTtuctuyeckue OLIEHKHU napamMeTpoB

pacrpenesieHus. ToueuHble OLIEHKU U €€ CBOMCTBA.
26. OueHky napaMeTpoB pacHpEleNIeHUs € IMOMOUIBbIO
MHTEPBAJIOB, MMOHATHE HAJIC)KHOCTH UHTEPBAIA.

217. CraTtucTuyeckas IpoBepKa TMIIOTE3, BUABI OIIMOOK.

28. 3amaun  KOPPENSAIMOHHOTO  aHayim3a.  [lapHas
JIMHEWHAast KOPPEIsLus.

29. Kosddurmment nuHEHHOW KOppenslMd U €ro
cBoricTBa. [IpoBepka Ha 3HAUUMOCTD.

30. VYpaBHeHue  nuHEHHOW  perpeccuu.  [IpaBumio




Kommerenmus Bomnpocsr

HaXOXJCHUA KOd(pHIMEHTa JIHMHEHHOW pPErpeccHu, €ro
CBSI3b ¢ KO PHUITUEHTOM KOPPEIAIUH.

IIpoueaypa oueHuBaHUs IK3aMeEHA

Bompocel k 3kx3aMeHy oOydaromiuecsi MOJTy4aioT B TeUEHUE IEepBOM Hexenau Hadvasa
U3yYEHUS! TUCIUILIHHBI.

Ecnu sxzamen nposooumcs é gpopme mecmuposanus ¢ IUOC Moodle, mo:

1. oOydaromuecss JOMYCKAalOTCs K 3K3aMeHy 10 JUCHMIUIMHE TIpH  YCJIOBUU
YCIICITHOTO BBIMOJIHEHHsI TEKYILEro KOHTPOJs B TeueHue cemectpa. K Tekyliemy KOHTPOIIO
OTHOCSITCS:

- MOJIOKUTEJIbHBIE OIICHKH 3a IMPOMEXYTOUHbIE KOHTPOJIbHBIE padoThl (O4HAs
dopma oOyueHwus);

- MOJIyY€HUE OIEHKU «3auTeHO» 3a coleceloBaHHE MO TeMaM, BBIHOCHMBIM Ha
CaMOCTOSITEJIbHOE U3yUYEHUE;

- ycnenrHas 3amurta PI'P (ounas popma oOyuenus);

- yCIIEIIHAs 3aIIUTa KOHTPOJIBHOM paboThl (3a0uHas popma oOydeHHs).

B mporuBHOM ciywyae oOyuwaromigecss HE JIOMYCKAlOTCS K OSK3aMEHAIIMOHHOMY
TECTUPOBAHUIO /IO MOJIHOW JTMKBUIAIIMH BCEX 3a/10JDKEHHOCTEH;

2. sk3aMeHanMoHHbIH TecT B DOMOC Moodle Bximrouaer 30 TeCTOBBIX 3amaHUH,
BbIOpaHHBIX B cIydyallHOM mopsjake u3 OaHka TecToBbIX 3agaHuil. OOydaromemycs
npenocTaBisercs | MOmbITKA Ui CAaud TECTa MPOJOIKUTENbHOCTBIO 45 MUHYT.

Ecnu 3x3amen npoeodumcsa no IK3ameHayuoOHHsIM ounemam ¢ gpopme codecedosanus,

mo:

1. oOydaronuecss NPUXOJAT Ha 5K3aMEH COrjlacHO TIpaduka HK3aMEHAalMOHHOU
ceccuy,

2. HK3aMEHALIMOHHBIA OWJIET BKJIIOYAeT TPHU BOIpoca (OAMH TEOPETUUYECKUH, J1Ba
IIPAKTUYECKHX ),

3. KKl 00Oydaroluiicsl CiydailHbIM 00pa3oM BHITSATHBaeT Ouier, rotosurcs 30-

40 MHHYT, YCTHO OTBEYaeT HJK3aMEHATOpy; IHocie colOeceloBaHMs HK3aMEHATOP BHICTABISET
OLICHKY,

4. OLICHKA 3aHOCATCS B DK3aMEHALIMOHHYIO BEJOMOCTD M 3a4E€THYIO KHUXKKY,

5. pe3yapTaT SK3aMEHa BBICTABIIAETCS COMNIACHO IIKaje€ OLEHUBAHMUS YCTHOIO
9K3aMeHa TpU YCIOBUM TMOCELIEHUs OO0YJarolMMCs 3aHATHH, YCHEIIHOrOo BBINOJHEHUS
TEKYyILEro KOHTPOJIs B TeUeHHE ceMecTpa. K TeKkyIieMy KOHTPOJII0 OTHOCATCS:

- MOJIOKUTETbHBIE OLEHKH 3a MPOMEXYTOUYHBIE KOHTPOJIbHBIE paboThl (OuHas
dbopma oOyueHus);

- MOJTyYeHHE OIICHKH «3ayTeHO» 3a coOeceOBaHHE IO TeMaM, BBIHOCHMBIM Ha
CaMOCTOSITEJIbHOE U3YyUEHHUE;

- ycnemHas 3amuta PI'P (ounas ¢popma oOyuenus);

- ycIielHas 3aluTa KOHTPOIbHON padoThl (3a0uHasi popma 00yueHus ),

6. B POTUBHOM Cllydae 00y4aroluiicst Hoay4aeT JOMOJIHUTENbHbIE BOIPOCH MO HE
CIAAHHBIM BHJIaM TEKYIIETO KOHTPOJIs, U, €CIM 00y4aroUINiicsl He OTBEYAEeT Ha JIOMOIHUTEIbHBIE
BOIIPOCHI, OLIEHKA, MOJIy4YeHHasl 32 9K3aMeH, CHU)KAaeTCs Ha OJIMH Oasul.

Kpurepun onenkn 3k3amMena

Ecmu sk3amen mpoBoxutcst B (opme tectupoBanus B DMOC Moodle, To onenka
BBICTABIIICTCA CHCTEMOM aBTOMATHYCCKH COTJIACHO IITKaJe OICHWUBAHHWS TCCTHPOBAHHS Ha
JK3aMCHE.

Ecnm sx3amMeH mpoBOUTCS 10 SK3aMEHAIIMOHHBIM OmieTaM B opMe cobecenoBanusl, TO:



- OIICHKA «OTJIMYHO» BBICTABISETCS, €CIM OOYYAIOIIUKCS TOTHOCTBIO PACKPHLI
CoJlep’)KaHUE BONPOCOB  OuiieTa, W3JIOXKHUI MaTepuall B OINPEAETICHHOW JIOrHMYecKOi
MOCJIEIOBATEIbHOCTH, TOYHO HCIIOJIb3Ysl MaTEeMaTHYECKYI) TEPMHUHOJIOTHIO U MPAKTUYECKUE
HABBIKM; T[IOKa3aJl YMEHHE WUIIOCTPUPOBATh TEOPETUUYECKHE BBIKIAJKH KOHKPETHBIMHU
npuMepamu; 0e30mMUO0YHO OMpeNenseT W TPABWIBHO NPHUMEHSET METOABI PEIICHUS
MPAKTUYECKUX 3aJaHUH.

- OlLieHKa «XOpOIL0» BBICTABJISETCSA, €CJIM OOYYAIOIIMIICS BBINOIHWI OCHOBHBIE
TpeOOBaHUSI  HAa OICHKY «OTIMYHO», HO MPH ITOM HMEET OJUH W3 HEJAOCTaTKOB: B OTBETE
JIOTTYIIIEHBI HEOOBIIINE OMMOKY, HE NCKA3UBIIINE MATEMAaTUIECKOE COJEP)KAaHUE; MPU OTBETE HA
BONPOCHl  Omiiera JOMYyIIEHbl OJWH—/IBA HEJOYeTa, MWCIPABJICHHbIE IO 3aMEYaHUIO0
MpernoaaBaress; JONYIIEHbl OJHA WU JIBE HErpyOble OIMMOKU MPU PEIICHUU MPAKTHUYECKUX
3aJaHUN.

- OneHka  «yJOBICTBOPUTEIBHO»  BBICTABISICTCS, €CIM  OOyYaroIIuics He
MOJIHOCThIO WJIM HEMOCJEeIOBATEIbHO PACKPbUT COJEp>KaHHUE BOIMPOCOB OWieTa, HO MOKazaj
o011ee MOHMMaHUE TEOPUH U TPOJAEMOHCTPUPOBAT YMEHUS, JOCTATOUYHBIC ISl JadbHEHIIETrO
YCBOGHHUS IMPOTrPaMMHOI0 MaTepuana [0 MaTeMaTHKe, UMEINCh 3aTPYIHEHUs WIH JIOMYIICHbI
OIMMOKM TIPY PEIICHHH NPAKTHYCCKHUX 3aJaHUN; OOYYaIOUIMICS MOXKET BBIOpaTh METOIbI
pellleHus] TUIOBBIX 3a/1ay, HO 3a7aud 0oJiee CIOKHOTO YPOBHSI BBI3BIBAIOT 3aTPyIHEHUS; MpU
JEMOHCTPAIIMM TEOPETHUYECKOr0 W MPAKTHYECKOTO MarTepuaja BBIABICHA HEJ0CTaTOYHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

- OneHKa «HEYIOBJIETBOPUTEIHHO» BBICTABISACTCA, €CIM OOydYarolIuiics He
pPacKpbUI OCHOBHOE COZEpKaHUE y4eOHOro mMarepualia Mo MaTeMaTHKe, OOHApY>KUJ HE3HAaHHE
WIM HETIOHMMAaHKE OOJIBIICH MM HanbOoyiee BaXHOW 4YacTH Y4eOHOTO Marepuaia, JOIMYIICHBI
OIMOKKA B OMpEACNEHUH MaTeMaTHUeCKUX IMOHSITHH, MpU pEIIeHUH MNPAKTUYECKUX 3ajad,
KOTOpbIE HE HCIPABJICHBl IIOCIE€ HECKOJIbKMX HABOMSIIUX BOIPOCOB IMIPEMOaBATEIS;
oOyJaronuiicss IpoAEeMOHCTPUPOBATl HECOPMUPOBAHHOCTh OCHOBHBIX YMEHHH U HABBIKOB.

IIpoueaypa oueHuBaHusA 3a4eTa

Bonpockl k 3auery oOydaromryecs MOJy4yarOT B TEUEHHE MEpBOH HeAenu Havaja
W3YYEHHUS TUCIUIUINHBI.

Ecnu 3auem npoeooumcs é popme mecmuposanus ¢ IHOC Moodle, mo:

oOyyaroluics A0MycKaeTcsl K MPOMEXYTOUYHOM aTTecTally MO AUCLUILIMHE B (Gopme
TECTUPOBAHUS IIPU YCJIOBHM IIOCEIEHUS 3aHATHH M YCIEIIHOTO BBIMOJHEHUS TEKYLIETO
KOHTPOJISI B TEYEHHE CEMECTPa, KOTOPOE BKIIIOYAET:

- MOJIOKUTEIbHBIE OLIEHKUM 3a MPOMEKYTOUHBbIE KOHTPOJIbHBIE paboThl (OuyHas
¢dopma oOyueHus);

- yCIIEIIHOe coOeceJOBaHWE 110 TEeMaM, BBIHOCUMBIM Ha CaMOCTOSITEIbHOE
U3YYEHUE;

- ycnemHas 3amuta PI'P (ounas ¢popma oOyuenus);

yCIelHas 3aliuTa KOHTPOJIbHOU padoThl (3a0uHast popma 00yUyeHUs).

B mnportuBHOM cnyyae oOy4aromuicsi HE JOMYCKAaeTCsl K IPOXOXKAECHUIO TECTOBBIX
3aJJaHUH, IO MOJHOM JIMKBUIAIIMA BCEX 330 DKEHHOCTEMN.

Tect B cucreme anexktpoHHOro ooydenus Moodle Bxmouaet 30 BonmpocoB, B ci1y4aiiHOM
NOpsKEe BBIOPAaHHBIX M3 OaHKa BompocoB. OOydaromemycsi MPEeAOCTaBiIseTcsl 2 TOMBITKU
POJOJKUTEIBLHOCTHIO 45 MUHYT KayKasl.

Ecnu 3auem nposooumcs 6 ghopme cobecedosanus, mo:

OOyuaromuiics 10MycKaeTcs K MPOMEXYTOYHOM aTTecTaly MO JUCLUIUIMHE B (popme
co0OeceloBaHNA TPU YCIOBUM YCIEUIHOTO BBHIMOJHEHHUS] TEKYIIEro KOHTPOJII B TEUeHUE
CEMECTPA, KOTOPOE BKIIIOUYAET:

- MOJIOKUTEIbHBIE OLEHKHA 32 IMPOMEXKYTOUYHbIE KOHTPOJbHBIE DPAOOTHI (OuYHas
dopma oOyueHwus);



- yCIIEIIHOEe CcoOeceJOBaHWE 110 TEMaM, BBIHOCUMBIM Ha CaMOCTOSITEIbHOE
U3yUYCHHC;

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

- yCTENIHAs 3aluTa KOHTPOJILHON paboThI (3a04uHast hopmMa OOyICHHS).

B npotuBHOM citydae 00y4aromuiicst He TOMyCKaeTcsi K MPOMEXKYTOYHOM aTTecTaluy, 10
TIOJTHOM JIMKBUJIAIIMU BCEX 3a0JDKEHHOCTEH

Kpurepun oueHku 3a4yera

Ecmun 3ader mpoBomutcs B ¢dopme TectupoBanus B OWMOC Moodle, To onenka
«3aureHo/He 3auTeHO» BBICTABIISETCS CHCTEMON aBTOMATHUYECKH COTJIACHO IIKaJie OLEHUBAHUS
TECTUPOBAHUS Ha 3a4eTe.

Ecnu 3adet npoBoautcs B popMe UTOroBOro codece10Banusl, TO:

Onenka «3a4TeHO» BBICTABISETCS, €CIU OOY4YaIOUIMIHCS MOCelaN 3aHSATHs, YCHEIIHO
BBIMOJIHWI TEKYILIUH KOHTPOJIb U YCIIELIHO IPOLIE] HUTOTOBOE COOECEe10BaHuE.

Onenka «He 3auTeHO» BBICTABISAETCS, €CIM OOy4aloUIUiics He ObLI JOMYIIEH K
IIPOMEXKYTOUHOM aTTeCTalluy UM HE MIPOLIENI UTOrOBOE co0ece10BaHue.

BOl'lpOCl)I K co0eceq0BaHUIO I10 TeéMaM, BbIHOCUMBIM Ha CAaMOCTOATEC/IbHOC 06yqe}me

Paznen 2. Anaautuueckas reomerpus. Tema Paziinmunble ypaBHeHUs NPAMOii
1.1Ipsimast AMHUA HA MIJIOCKOCTH.
2.Paznuunbie popMbI ypaBHEHHS IPSIMOI HA TUIOCKOCTH.
3.Yron Mexay npsMbIMU. PaccTosiHue OT TOUKU A0 NPSMOH.
4.1Inockocts. OCHOBHBIE 337a4H Ha IIOCKOCTb.
5.YcioBue napauieabHOCTH U EPHEeHIUKYISIPHOCTH BEKTOPOB.
6. YpaBHEHHUS TUIOCKOCTH U TPSIMO B IPOCTPAHCTBE.
7.YT0a MeXy MIOCKOCTAMHU. YTOJI MEXy MPSIMOH U MIOCKOCTHIO.

Paznen 6. MHTerpanbHoe mcuucienune. Tema HHTerpmpoBaHme TPHUIOHOMETPHYECKHX
(yHKIUMIA: pasJMYHbIe CIy4al U METOAbl HHTETPUPOBAHUS

H. n
1.Meton pemieHuss HMHTETPAIOB BHUIA I SIN"XCOS'XMX  oony m w n mewermoe u
MTOJIOKUTENBHOE.

H n
2.MGTOI[ peliCHusT HHTCIrpaJIOB BHUA J.SIn Xc0s" Xdx CCJIM m WM n 4YCTHOC H

ITOJIOXKHUTCIIBHOC.

sin™ xcos" xdx

3.MeTo pelieHuss HHTErPaioB BUAA I €CJIM M U N YETHOE M XOTs Obl OJIUH

U3 HUX OTpHHaTeHBHBIﬁ .

4.MeTo pellieH s HHTErpaioB BHIA Ism mX COS nxdx,jsm mxsin nxdx,jcos MX cos nxdx _

Pazgea 8. /[uckpernasi MmateMaTuka
1.MHo>ecTBa U Onepanuy HaJ HUMH.
2.buHapHBIE OTHOIICHUSI HA MHOXECTBE.
3.HeopuentupoBanusie rpadsol.
4.Cnoco0s1 3aganus rpados.

Pa3zgen 9. OcHOBBI BEIYHCJINTEILHBIX METOI0B
1. Annpokcumanus.

2.MeTo1 HAaMMEHBINX KBAAPATOB. AJTOPUTM BBIYUCICHUS

IIpouenypa oneHuBanus codece10BaHUS



CobecenoBanne MPOBOAMTCS B (popMe HHIMBHUIYATHHOTO OMpOCa ST OMpPEICIICHHS
YPOBHSA OCBOCHHOCTHU OGY‘-I&IOH_[I/IMI/ICSI TEM, BBIHOCUMBIX Ha CAMOCTOATCIILHOC M3YYCHHC. Kak
paBmIIo, coOeceoBaHKe IPOXOAUT Ha KOHCYIbTaln. [IpenogaBaress 3apaHee IpeaynpexiacT
00yJaromerocss 0 Cpokax MpoBEACHHs COOeceIOBaHUs, TPEOOBAHMSIX K MOATOTOBKE MAaTEPHAJIOB,
3HAaKOMHT C BOIIPOCAMH K COOECEIOBAHUIO.

OTBeT Ha BOIMPOC CYHUTACTCS MPABWIBHBIM, €CIH 1O CBOEMY COJIEPKAHUIO IMOJHOCTHIO
COOTBETCTBYET 3aJlaHHOMY BOIIPOCY, COAEPKUT BCE HEOOXOAMMBIC TEOpeTHYecKHe (aKThl W
000CHOBaHHEIE BBIBOJBI, @ €T0 U3JIOKCHUC MAaTCMAaTUUCCKH I'PAMOTHHBI.

Kpurtepuu ouenku codeceoBaHus

OTBeT OLIEHUBACTCS KOMAUUHOY, €CIIN O0yUarOIUICS:

1) NOJTHOCTBIO PACKPBUI COAEPYKAHUE BOIPOCOB B 00BEME, MPELYCMOTPEHHOM
MpOrpaMMoNu;

2) H3JI0KWJII MaTtepuall TIpaMOTHBIM SA3bIKOM, TOYHO HCIOJB3Yyd MATCMATHYCCKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OIPEAEICHHON JIOTMUECKON MOCIe10BaTeIbHOCTH;

3) oTBeyan caMOCTOSATENbHO, 0€3 HaBOAIIUX BOIPOCOB IIPENOAABATEIS.

Bo3MoxHBl 1-2 HETOYHOCTM MNpPU OCBEUIEHUHM BTOPOCTEHNEHHBIX BOIPOCOB WM B
BBIKJIa/IKaX, KOTOPbIE O0YYaIOUIUIICs JIErKO UCIIPaBHII ITOCIIE 3aMEYaHMUS.

OTBeT OLEHHMBAETCS «XOPOUiO», €CIU YIOBJIETBOPSET B OCHOBHOM TpeOOBaHMUAM Ha
OLCHKY «OTJIMYHO», HO ITPHU 3TOM UMCCT OJJUH U3 HCJOYCTOB!

1) B WM3I0KEHUM JONyILEeHbl HeOoyblIMe NpoOeibl 3HAHWW, HE WCKa3HBIIHUE
MaTeMaTHYECKOE COJICPKAHNE OTBETA,

2) nomymeHsl 1-2 Hegoyera MpH  OCBEUICHUHM OCHOBHOI'O COZEp)KaHUS OTBETa,
UCTIpaBJICHHBIE TIOCIIC 3aMEUaHMs;

OTBeT OLIEHUBACTCS «V0061emME8OPUMENbHOY, ECITH:

1) HEeMOTHO PaCKPHITO COJEpPKaHUEe MaTepuaia (Coaep)aHue U3JI0KEHO (PparMeHTapHO,
HE BCerja IocjienoBaTelbHO), HO  IOKa3aHO  o0llee MOHMMaHWe BOIpoca U
MMPOACMOHCTPHUPOBAHBI YMCHHS, 1OCTATOYHBIC JJIA I[EU'II)HGI\/’IIHGFO YCBOCHUA MMPOTpaMMBbI;

2) uMenuch 3aTpyJHEHHMS WIM JONYUIEHbl OIIMOKKM B OIpPEACICHUH TOHSITHH,
HCII0JIb30BaHNN MaTeMaTHYEeCKOHN TECPMHHOJIOTUH, HCITPABJICHHBIC I10CJIC HECKOJIBKHUX
HaBO/SIIUX BOIPOCOB,;

OTBeT OIICHUBAETCS] OTMETKON «Hey0081emeopumenbHoy, eClu:

1) He pacKphITO cozepKaHUe yueOHOTro MaTepuana;

2) oOHapyX€HO HE3HAaHUE WIM HENOHMMaHHe oOywaromumcs Oonblied uin Hauboiee
Ba)XHOI yacTu y4yeOHOro MaTepuana;

3) nomyiieHbl OIIMOKH B OINPEASICHUH TOHSATHUS, TPU HCIOIH30BAHUM MaTEeMaTHYECKOM
TEPMUHOJIOTHH, KOTOpbIe HE MCIPABICHBI IIOCIE HECKOJbKHUX HABOJAAIIMX BOIPOCOB
nperno/iaBaTers.

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

Tema 1. IlpunoxkeHne Npou3BOAHOM K HCCJIEI0BAHUIO CBOMCTB (PYHKIMHU OAHOM
NepeMeHHOM 1 mocTpoeHuIo rpaguxos (1 cemectp)

3ananue. IlpoBecT monHOE HcCCeIOBaHUE YKa3aHHBIX (QYHKIMH M TOCTPOUTH HX
rpaduKy Mo IUIaHy:

1. Haiitu oGnacTh onpeneneHus GyHKIIUN.

1. UccnenoBaTh QPyHKIMIO HA YETHOCTH (HEUETHOCTH).

2. UccnenoBath PyHKITMIO HA IEPUOAUIHOCTb.



3. YKa3arh NpoMeKyTKH MOHOTOHHOCTH (DYHKIIMM ¥ HAUTH €€ TOUKH SKCTPEMYMOB.

4, Hatitu Toukm mepernba rpaduka (yHKIHH. YKa3aTh MPOMEKYTKH BBITYKIOCTH,
BOTHYTOCTH.

5. HaiiTu ypaBHEeHUsI BEPTHKAJIbHBIX W HAKJIOHHBIX ACUMIITOT, UCHOJb3Yys YCIOBHS IS
CYILIECTBOBAHMSI 3TUX ACHMIITOT.

6. JlononHUTENbHBIE TOUKU AJIs 00JIee TOUHOTO TOCTPOCHUS rpaduKa.

7.Iloctpouts Tpaguk QyHKIUH.

y X° —2X+2 y= X+1 &0 y X
e — = > y:e +X -
Bl x-1 B2. (x-1) B3 B4. (9-x)
y:4X—X2—4 y= X’ y=1nx B ¥=x-Inl+x?)
BS. X B6.  4x-1 B7.  x
X _ 2 -’ x2—x-1
- y=x"-2Inx = _
Bo. x-xi1 | P10 B11. y=Xe? B12) X2
(x-2) __pitX = In(x? x> +6
274 y=—In—"—2= =|n|x° +1 -
B18. ¥ =xInx 519 ¥V =(x-1" y X o2 - 2x—12
' B 20. X+1 Bor  (x-1)
x° (X3+4) _1i/72 X2
_ = y==3Ix“(x-5 -
B 22. Y= x* -1 B 23. Y X’ B 24. 3 ( ) B 25 y x4 -1
y_e2X+1 y=x*+ = y_(5x4+3) y:‘l‘—zz‘
525, o B 26. so7 0 x  |B%
y = 5X2 y:(5x2+3) y:(x_l)z y=x22+2
B29. © 4-Xx B 30. X B31. X1 B32.~ x-1

N kW

Bonpocsi k 3ammrte PI'P o teme 1
O6nacte onpeaenenus pynkuun D(f) u o6nacts 3Hauenuit pynkuuu E(f).
CpoiicTBa (QYHKIUMH: YETHOCTh-HEUETHOCTDH; IMEPUOAMYHOCTh;, HPOMEXKYTKM MOHOTOHHOCTH
(Bo3pacTaHus M yObIBaHUS) QYHKIMH; HYJIH (QYHKLINH.
OKCTpeMyMbl (PYHKIIUH.
Touku neperu6da rpaduxa QyHKIMH.
[TpomexyTKH BBITYKJIOCTH (BOTHYTOCTH) Ipaduka GyHKINH.
[TonsiTe acuMnTOTHI rpaduka GyHKIHH.
VYcnoBus cylecTBOBaHUS BEPTUKAIBHBIX U HAKJIOHHBIX aCUMIITOT.
Cxema uccnenoBanust GyHKIIMH OJTHON TIEPEMEHHOM.

Tema 2. O0bIkHOBeHHBbIe 1M depeHInATbHBbIC YPABHEeHHs (2 cemecTp)

Bapmuanr 1
1. Pemmts Y ¢ pa3saelsiomMMHCI NEPEMEHHBIME (x+4)dy—(y-2)dx=0 y IIOCTPOMTE
UHTErPATIbHYIO KPUBYIO, TPOXOIAITYI0 Yepe3 Touky M(0; -1).
2. Haiiru obmiee pemenre JIY; ¢ pa3aensiomUMUCs HEPEMEHHBIMHU:

e* sinydx +tgydy =0; y'v1-x* —cos’y=0.
3. Pemmute omgHopomubie J[VYi:

xy':3y(lny—lnx), y(1)=0; x+y)y'+x—y=0.
4. Pemmts JIHJ[Y, Y +yCOsx =sin2x, y(0)=0.



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

6. Peute /Y1 , monyckaroiue NOHUKEHUE MOPSIKA:
¥(0)=1,
y'(0)=3; (1— xz)y" —xy=0.

y" =4C0S2X, HayaJbHbIE ycnomm:{

7. Pemmnts JIY; :
Y=y =2y=0; '+9y=0; »'+4y'+4y=0;)" —6y'+10y=51¢"

Bapuanr 2

1. Pemmmtes Y1 ¢ pazgenstommMucs nepeMeHHbIMU (y—1)dy+(x + 2)dx =0
HUHTErPaJIbHYIO KPUBYIO, IPOXOASAIIYI0 Yepe3 Touky M(0; -1).
2. Haiitu o6mee pemenne /Y ¢ pa3aensiommmMucs nepeMeHHbIMHU:

(sin(2x +y)—sin(2x — y))dx = s:j:y y-y =y*+xy’

3. Pemmnts opnopoxnbie JVYj : (x—y)y'-y=0; y(1)=1,x+2y=xy"
2 —-X
4. Pemmurs JIHJTY, . XY +(x+1)y=3x"¢" mu y(-1)=e.

' _2.x
5. Pemnth ypaBHeHue bepHyiimn y+ 2y =yc,
6. Petnte /Y1 , onyckarouuye NOHMKEHUE MOPSAIKA:
p . y(0)=-3,
y" = X+SIN X, HA4YaJIbHBIE YCIOBUA ” ,
y'(0)=0; yxInx =y
7. Pemute JIAY; :
y"=5y"+6y=0; y"+3y'=0; y"+2y'+5y=0,
y"—5y"+—-6y =3cosx+19sinx

Bapuanr 3

1. Pemmts JIY; ¢ pasmensrommmucs nepementsiva  3(Y +1)dx —(1+x)dy =0
UHTETPAIBHYIO KPHUBYIO, TPOXOSIIYO uepe3 Touky M(0; -1).

2. Haiitu o6miee pemenue /1Y1 ¢ pa3aenstomuMucs nepeMeHHbIMU:

(x2 + x)ydx + (y2 +l)1y =0; yx’+1l=y-yx.

3. Pemuth omHopoausle JYi: xy'=y+xer, y(0)=1% (yz ~3x° )3” =—2xy |

4. Pemmrs JIHY, Y +t2xy=xe mpu y(0)=1.
Y
X

X
2
5. Pemnte ypaBHeHue bepHyinun y
6. Peute /[Y; , nomyckaromme NOHUKEHUE MOPSJIKa:
6 y(@)=0,
y" =—5, HauanmbHble ycnosus:<y'(1) =5 4, —
X

7. Pemuts JIJIY > -

Y@ =1 y

5
V'+y' —6y=0; y'+9y'=0; y"—4y'+20y=0; y"+8y'+25y=18'€ i

Bapuant 4

1. Pemmts JIY: ¢ pasuensiomMMHCS I€PEMEHHBIMU dy—2(x+1)dx =0
UHTETPAJIbHYIO KPUBYIO, TPOXOJIAIYyI0 yepe3 Touky M(0; -1).

H IIOCTPOUTD

H IMOCTPOUTH

MOCTPOUTH



2. Haiitu obmee pemenne Y1 ¢ pa3aensioniuMIcs MepeMeHHBIMU:
(x +4)dy — xydx = 0; (1+ ¢ )k = e¥y";

' 2 2 . 2 1 2
3. Petunts omnopomusie Vi : gy +x" =y, y1)=1  xTy'=2y-y.
4. Permrs JIHIY, X ¥ ~2xy =3 mpu y(1)=-1.

[ — gyl
5. Pemnts ypaBHeHue bepHyiun yX+y=-xy
6. Petute [[Y; , nomyckaromye NOHUKEHUE MOPSJIKa:

y(0)=1,
=sinX, HavanbHele yciaoBus <y'(0)=0,

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

m

y

7. Pemmuts JIJLY; :
4y"-8y'+3y=0; y"-3y'=0;  y"-2y'+10y=0,
V' +4y" =e*(24c0s2x + 2sin2x)

Bapmuanrt 5

1. Pemute JIY1 ¢ pazaenstommmucs nepeMeHHbIMU xy'-y=0 y IIOCTPOUTH UHTETPAIIbHYIO
KPHUBYIO, IPOXOAAIIYI0 uepe3 Touky M(1; 4).

2. Haiitu o6miee pemenue [[Yi ¢ pa3aenstomuMucs nepeMeHHBIMHA:

cos’y-y'—cos(2x+ y)=cos(2x—y): V' 4+2y—3y?=0.

3. Perunth omHopommsie JIY;: (X+y)dx—xdy=0. xy'+x+y=0.

4. Permmrs JIHJY1 %' =2y =—x" mpu y(1) =0.

5. Pemuts ypaBHeHue bepryin xy' - 2’ \/§ =4y.
6. Pemute Y1 , monmyckaromye MOHMKEHUE TOPSIKA:
y(0)=1,
y" =0’ X, HauanbHble ycnosua < y'(0)= -}/,
y©-0; 20" =())"+1
7. Pemuts JIJIY 2!
9y"—6y'+y=0; y"+12y' +37y=0; y" -2y’ =0;
y"—2y"'—8y =12sin2x—36C0s2X

Bapuanr 6

1. Pemute /Y1 ¢ pazaenstomimMucs nepeMeHHbIMU yy'+x=0 y MMOCTPOUTH UHTETPAITBHYIO
KPHUBYIO, POXOJIAILYIO uepe3 Touky M(3; 4).
2. Haittu o6miee permenue J[Y; ¢ pa3aensironaMucs mepeMeHHbIME:

gt W
X

y—xy' =1+x%y.

y r_
3. Pemute omHopomubie JVi: XV =y—xe4; Xy —J""\/’Ty-
4. Pemmnts JIHIYy : V' =2xy=2x" ppu y(0) = 0.

' X
Xy'—y=—
5. Pemuts ypaBHeHue bepnyiun y

6. Petute /Y1 , tonyckaroiye NOHMKEHUE MOPSIKA:
y(0)=-e", )

, . (L .
YO =1  20%"'=0) -4

y"=COSX+e ", HauanbHbIe YCIOBH :{

7. Pemmnts JIJY; :



Nk WNE

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

Bapuant 7

1. Pemmute Y1 ¢ pazaensitomiuMucs rnepeMeHHbIMU xy'+y=0 y IIOCTPOUTH MHTETPATIBHYIO
KPHUBYIO, IPOXOAIIYIO uepe3 Touky M(2; 2).

2. Haiitu o6mee pemenue JYi ¢ pa3aeisroliuMUCs epeMeHHBIMU:

V' +y+y2=0 y2Inxdx—(y —1)xdy =0

y
X x%y' = y(x+y).

=yl
3. Pemuts onHopoanbie Vi : =y

2 1
4. Pewmurs JIHAY, W' Ty =-%¢" oy Y@ =5

' _ 2
5. Pemuts ypaBHenue bepHyim (x+D)y'+y= (X +l)y .
6. Pemute Y1 , monyckaroiye mOHUKEHUE MOPSIKA:

. y(0)=8,
y" = e? +1, HauanbHble yeioBusi |y'(0)=5,
y'(0)=2 x"y" +x°y =1,
7. Pemuts JIJIY2:
y"+8y'+25y=0; y"+9y'=0; 9y"+3y' -2y =0; »"—3)'+2y =(34—12x)e"

Bapuanr 8

1. Petmuts JIY1 ¢ pa3nensroniumMucs nepeMeHHbIMU Y=Y u MIOCTPOUTH UHTETPAIBHYIO
KPHUBYIO, MPOXOAAIIYyI0 uepe3 Touky M(0; 1).
2. Haittu o6miee permenue J[Y; ¢ pa3aensitonuMucs rnepeMeHHbIMU

xy'+y =y’ cosydx = 2v1+ X’ dy + cosyv1+ X’ dy
3. Pemmts omHopomubie J(Vi: xy'=yx’ -y’ +y, (XZ —ny)y' = Xy_yz_

' o3 2
4. Pemnts JIHAY (X +1)y ty=X+Xx npu y(0)=0.
' 5.3 x _
5. Pemuts ypaBHeHue bepnyiun xy'+2y+x’y'e =0,
6. Pemute Y1 , monmyckaromue MOHMKEHUE TOPSIKA:

NCAREY/S

y" =sin’® X, HauanbHbIC YCIIOBYSA
Y@ =0  xy" =y +x%

7. Pemuts JIHIY :

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

y"+2y'—24y =6c0s3x —33sin3x

Bonpocsl k 3ammre PI'P o teme 2
Onpenenenre 0OBIKHOBEHHOTO U (HepeHIInaIbHOTO YpaBHEHHUS.
Y. llonsiTre 00IIETO M YaCTHOTO PEIICHHI.
Cwmbicn 3anaun Komm.
I'eomerpuuecknii cMmbica pemenns /Y.
JY1 ¢ pa3nenéHHbIMU U pa3IesIOIMMKCS IEPEMEHHBIMU. AJITOPUTM UX PELIECHMUS.
Onnopaueie 1Y 1. Metoa pelieHus: ypaBHEHUM.
JInHeiHbIE OTHOPOAHBIE U HEOAHOPOAHBIE [V 1.
Metoibl pelieHust TMHEMHBIX HEOJHOPOAHBIX VY.



10.
11.
12.
13.
14.
15.

VYpaHenue bepHyiu: o0muii BU M METOJI €T0 PEIICHUS.

Tpu Buga /1Y, nonyckaromuyx NOHWKEHUE TOPSIIKA U UX METOJIbI PEIICHUS.
Onpenenenne TMHEHHOTO AU HEPEHIINATHHOTO YPaBHEHUS 2-T0 MOPSIIKA
Teopema o cTpykrype obmiero pemenus JIY .

[TonsTue xapakrepuctuueckoro ypasuenus JI/{VY,,

Bunpl oOmiero pemenus xapakrepuctuueckoro ypasaeHus JIJY ;.
Jlunetinsie HEoaHOpOAHBIE Y2 ¢ mOoCcTOSHHBIMU KO3 puineHTaMu

IIpuMeyaHue: BCe OTBETHI HAa BOIIPOCHI NOSICHATH Tpumepamu u3 PI'P.

Tema 3. [lepBuunasi 06padoTKa pe3y1bTATOB HA0JII0IEHHS METOOM MATEeMaTHYeCKOM

craTucTuKU (3 cemecTp)
3ananue:

1. CprrIHPIpOBaTB JaHHBIC B BapI/IaI_II/IOHHHﬁ PAd U IPpEACTABUTL B BUJC BMHHqueCKOﬁ

(GYHKIMH pacipeesIeHusl.

2.  UM3oOpa3uth rpaduyecky BapUALMOHHBIA psila U HOMIOUPUYECKYIO (PYHKIUIO

pacrpeaeneHus..

3. BBeIYHMCINTE OCHOBHBIC YHCJIOBBIE XapaKTCPHUCTUKH BBI60pO‘IHOI>i COBOKYITHOCTH.

4. Onpenenuth rpaHUllbl UCTUHHBIX 3HAYEHUIN YHCIOBBIX XapaKTEPUCTHK, W3y4aeMOM

CIIy4aifHOM BEJIMYUHBI C 3aJJaHHON HAIEKHOCTHIO.

5. OdopMuTh copepx aTebHYI0 UHTEPIPETALUsl Pe3yIbTaTOB EPBUYHON 00pabOTKH 110

YCIIOBHIO 33J1a4H.
IIpumepsi Bapuantos PI'P

Bapuant Ne 1

Jlan n1opeMOHTHBII pecypc KopoOku nepenay Tpaktopa JIT-34 B moTouacax.

45 | 361 | 390 | 372 |62 |73 |255 |116 | 144 |39 115 | 144
99 |84 |301 |273 |301 |123 | 177 | 120 | 139 | 320 | 236 | 241
291 | 325 | 274 | 153 | 155 | 162 | 333 | 241 | 211 | 217 | 265 | 304
164 | 199 | 175 | 336 | 231 | 215 | 320 | 274 | 214 | 287 | 178 | 177
321 | 225 | 217 | 241 | 257 | 333 | 277 | 183 | 221 | 163 | 244 | 217
221 | 288 | 318 | 266 | 191 | 232 | 174 | 245 | 241 | 219 | 211 | 291
293 | 157 | 235 | 158 | 250 | 233 | 220 | 215 | 267 |321 | 273 |161
167 | 249 | 223 | 221 | 211 | 277 | 341 | 435 | 299 | 317 | 211 | 263
184 | 218 | 335 | 421
Bapuant Ne 2
Jlana napa6otka nsurarens AM3-238Hb mexny oTkazaMu B MOTOYacax
1000 | 4100 | 3555 | 2770 | 2604 | 2770 | 4610 | 3550 | 3000 | 3400
4560 | 4300 |3651 | 2600 |3410 | 2500 | 2400 | 3650 | 3200 | 3500
4220 | 4250 | 3700 | 2750 | 3310 | 2600 | 2300 | 3751 | 3300 | 3300
3500 | 4360 | 3600 | 2888 |3316 | 2611 | 2320 | 3990 | 3320 | 3320
3400 | 4410 | 3801 | 2900 |3320 | 2711 | 2440 | 3660 | 3370 | 3211
4770 | 4250 | 3900 | 2610 |3311 | 2811 | 2250 | 3700 | 3275 | 3215
3100 | 4400 | 3850 | 2715 | 3410 | 2819 | 2150 | 3201 | 3400 | 3217
3200 | 4110 | 2950 | 2816 |3315 | 2990 | 2110 | 3200 | 3440 | 3333
4300 |4220 | 3310 | 2900 | 3310 | 2505 |4100 | 3300 | 3300 | 3440
1570 | 1519 | 1530 | 2500 | 2400 | 2300 | 4990 | 3400 | 3250 | 3210

Bonpocs! k 3amute PI'P no Teme 3




1. Urto sBRsieTCs MpeAMETOM U METOJIOM MAaTeMaTUYECKON CTaTUCTUKA?

2. Kakue ocHOBHBIE 33/1au pelIaeT MareMaTuyeckasi CTaTHCTUKA?

3. B kakoM COOTHOIIEHMM HaxXOJIUTCS MaTeMaTU4yecKas CTAaTUCTHKAa C TeopHei
BEPOATHOCTEN?

4, Kakass COBOKYMHOCTh Ha3bIBaeTCs TeHEpaTbHOH (BhIOOpOYHOW)? B uem cyth
BBIOOpOYHOTO MeToa? B ueM 3akirrouaroTcss OCHOBHEIE TPEOOBaHUS K BEIOOPKE?

5. Kakas BpiOOpKka Ha3bIBaeTcs penpesenTaTuBHOM? Kakue ciocoObl popmupoBanus
BbIOOPKY BBl 3HaeTe?

6. Korma BeIOOpka HaswiBaeTcsi TMOBTOpHOU (OecrmoBTOpHOi)? Kakas BbIOOpKa
CUMTACTCS MAJIOH, CpeTHeH, OOIBIION?

7. Kakue Bapuanuonsbie psasl Bbl 3HaeTe? MOXXHO JIM OT JUCKPETHOTO psijia
NEPEUTH K MHTEPBAIILHOMY M Ha000poT? OT uero 3aBUCUT YHUCIIO HHTEPBAJIOB IPYIIIUPOBKU?

8. Kak ot mpoctoil cratucTudeckoil TaONUIIbI JAHHBIX MEPEHTH K BapUAIIIOHHOMY
pany?

9. Kak rpadudeckn n300pa3uTh AUCKPETHBIA (HENIPEPHIBHBIN) BapHAITHOHHBINA PSAA?

10. Uro ompenensier sMmnupudeckas (QyHKIus pacrpeneneHus? KakoBbsl cBoicCTBa
SMIIUPHUUECKON PYHKIIMH pacrpeeneHus?

11. Kak HallTu BEpOATHOCTH TNONAJAHUS CIYyYalWHOW BEJIWYMHBI Ha 3aJaHHBIA
Y4acCTOK, €CJTM U3BECTHA SMIIUpUYEcKast PYHKIUS pacrpeneneHus?

12. Kakpe XapakTepuCTUKM UEHTPAJIbHOW TEHACHIMM CIy4YalHOM BEJIMYUHBI BbI
3Haere?

13. Kakum cBolicTBoM 00s1aiaeT BeiOOpouHoe cpennee? Kakue BUABI CPeIHUX KPOME
Xs pcnone3yroTes B pacuerax?

14. B kakom cooTHomennn apupMeTuieckasi CpeAaHssi HAXOAUTCA ¢ IPYTUMHU BHIaMU
cpeaHuX (MaKOPaHTHOCTh CTENIEHHBIX CPETHUX)?

15. Kak  BpuMcouTh aucnepcuto  (CpefHee  KBaJApaTHMYECKOe  OTKJIOHEHHE)

BBIOOPOYHOM COBOKYIMHOCTH? B KakoM COOTHOIIEHWHM HaXOAUTCS 0OImas JAuCHepcust ¢
TPYNIOBOM U MEXTPYNHoBo# aucnepcusimu? Kakumu cBoiictBamu 001a1aeT Aucrnepcus?

16. Uro xapakrepusyer Kodp(HULIUEHT aCHMMETPUH U KaK OH BbIUNCISETCS?

17. Kakne MeToapl  BBIYMCIEHHS  YHUCIOBBIX  XapaKTEPUCTUK  BBIOOPOYHOM
COBOKYITHOCTH BbI 3HaeTe?

18. Kak ynpocTuth pacyer 4uCIIOBBIX XapakTepucTuk? Kakoe uuciio nmpuHUMaercs B
KaueCTBO JIOKHOTO HYJIsA?

19. [To kakuM opmMynaM OT YHUCIOBBIX XaPaKTEPUCTUK, BHIUMCIEHHBIX B YCIOBHBIX
BapHaHTaxX IPOU3BOJUTCS TMEPEXOJ K YHUCIOBBIM XapaKTEpUCTHKaM B IEpPBOHAYAIbHBIX
BapUaHTax?

20. Kaxkas ornenka HaspiBaeTcs TouedHo? KakoBbl TpeOOBaHUS K TOUECYHOW OIICHKE

HEM3BECTHOTO MapameTpa pacnpenaeieHus? Kakas ToueyHas olleHKa Ha3bIBAaeTCs COCTOSTEIbHON
(HecMenieHHOMU, 3P deKTUBHOIN )?

21. Uro sBiseTCS TOYEYHOW OIICHKOW TeHepanbHOW cpenHed (TeHepanbHOM
JUCTIEPCUH, TEHEPATILHOTO CPETHEKBAAPATHIECKOT0 OTKIOHEHUS)?
22. Kakas ounenka Ha3biBaeTcsa uHTepBaibHOM?  Kakoll wHTepBan Ha3bIBaeTcs

HaJIe)KHOCTHBIM? Kakass BEpOSATHOCTh Ha3bIBACTCS JOBEPUTEIBbHOW, HajexkHOCTHOW? [laiite
MOSICHEHUS Ha TpaduKke HOPMaIbHOTO 3aKOHA paclpeIeTIeHUs.

23. [To kakum Qopmynaam HaxOJIUTCS HAJIEKHOCTHBIA MHTEpBal ISl TeHepaibHOU
CpeHeN U reHepaIbHOTO CPEAHEKBAAPATUUECKOTO OTKIOHEHUS?

IIponenypa oneHnBaHus pacuyeTHO-TpadguIecKkoil padoThl

PacuerHo-Tpaduueckast pabora - BHJ NHCbMEHHOM paOOTHl, HAaNpaBICHHBIM Ha
TBOPYECKOE OCBOCHHE KOMIETEHIWH, NMPOMHCAHHBIX B paboyeld MmporpaMme IUCHUIUINHBI.



Ob6yuatoniemycst He06X0IUMO popadoTaTh Marepuain rno Teme PI'P, ncnomnp3ys 3anucu nekuui,
MPaKTUYECKUX 3aHATUH M HMCTOYHMKM JATepaTypbl. llpernonaBarens Ha3HAdaeT BapUAHTHI
3aganmii. OOyuarommiicsi pemraeT 3aJaHusl CBOET0 BapHaHTAa B JIOMAIIHUX YCJIOBUSX,
pacrpeieiuB palMOHAIbHO cBoe BpeMs. ['oroBas pabora mpenocTaBisieTcs Ha MPOBEPKY
npenogaBareo. Eciu OHa BBINOJIHEHA BEPHO, TO IPENOJaBaTellb HAa3HAYAeT BpeMs IS €€
3auThl B popme cobecenoBanus. Ecinu B paboTre MMEIOTCs 3aMedaHusi, TO OHa BO3BpAILlaeTCs
oOyJaromemMycst Ha J0paboTKYy, BIIOCJIEICTBUY pabOTa 3alUIIAeTCs.
[Ipu onenmBanuu PI'P oOparmaeTcss BHUMaHKE Ha CIEAYIOIIME MOMEHTHI:

1. coJiepKaHue paboThI;

2. HIOCTAHOBKA SN U 337134,

3. HOPSTOK MTPOBEICHHS aHAIN3a 110 TEME HCCIICIOBAHNS;
4. IIOJIHOTA ¥ IPABHJIBHOCTD BBIBOJIOB Pa0OTBHI;

5.1opsa0K 0(hOPMIICHHS HCIIOJIB30BAHHBIX HCTOYHUKOB MH(POPMAITUU
Kputepuu onenkun

Onuenka «3aumero» BBICTaBISETCS, €CIIH:

1. paboTa BBITIOJIHEHA 110 TUIAHY;

2. B KQKJIOM ITYHKTE MPUBEJICHO MIPABIIILHOE Pa3BEPHYTOE PEIICHICE;

3. 00beM 1 ohopMIIeHHE padOTHl OTBEYAIOT TPEOOBAHUSIM;

4. paboTa BBITIOJIHEHA aKKYPATHO, B 33/IaHHOM JIOTHKE, 0€3 BRIYUCIIUTEIHHBIX OIIHOOK;

5. "yepTexX BBIMOJIHEH KPYITHO U B COOTBETCTBUU C TPEOOBAHUSIMH K YEPTEKAM;

6. 00y4JaroIUICs MOKET OTBETUTH Ha MPEJIOKECHHBIC BOITPOCHI 110 IAHHOH padoTe.

Onenka «He 3aumeno» BBICTABISICTCS, €CIIM HE BBIIIOJHEHBI TPEOOBAaHHUS K OICHKE
«3aumenoy.

KoMmuiekT 3a1anuii 1Jisi KOHTPOJIbHBIX pa6oT (ouHas popma)
Ounas popma o0yueHus

Tema [leiictBust Hax MaTpunamu. Pemenne cucrem JIMHEHHBIX YPaBHEHUI MEeTOIOM
Kpawmepa u I'aycca

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

1./lna nanHoro onpeaenuTesns A= 0 -3 HaifTu MUHOpBI U alNreOpanyecKue
JIOTIOTHEHHUS SJIEMEHTOB a5, d33.
2.J1anbl nBe maTpunibl A u B. Haiitu: a) AB; 6) BA (ecnu 3T0 BO3MOXKHO).
A=02—-1-38-7—-6—-342), B=Q2 —-1-23-54121)
3.Pemmute CJIV: a) metommom Kpamepa; 6) MaTpuaHBIM MeTOI0M; B) MeTotoM ["aycca.
8x, +3Xx, —6x, =—4
X+ X, =Xy =2
4%, + X, —=3X; =5

Bapmuanr 2

-1 3
0
-1 3

NN w o
|
©

2
6
0
1.1ns nanHoOTO OMNpenenuTens A= 0 6 HaiiT MHHOPBI M ANTeOpanYECKHe
JIOTIOJTHEHUSI DIIEMEHTOB a3, d 1.

2.J1anbl nBe maTpunibl A u B. Haiitu: a) AB; 6) BA (eciu 5To BO3MOXHO).



A=0—-1327—-1-322), B=(64-123-1)

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

Tema: [leiicTBUS ¢ KOMILUIEKCHbIMHM 4uncjaMu. M300pakeHne KOMILIEKCHBIX 4HceJ] Ha
IJIOCKOCTH. Pa3ziuunble (OpMbI 3amUCH  KOMIUIEKCHOro umciaa. dopmyna Jidjepa.
PemieHue KBaJpaTHBIX YPABHEHUH ¢ KOMILIEKCHBIMU KOPHSIMH.

Bapuanrt 1

1.M306pa3uTh Ha KOMILICKCHO} IIOCKOCTH 4nciaZ =9~ 21, Z, =-35+25I.

2. Jlano: & =5-2; 2, =-1+l. Byuucnurs B anreGpandeckoit popme: 432 Z- 7.

=36 =154
3.Berunciure 17+

4.3ammcath KoMIUIeKCHoOe uncio Z=3+3i p TPUTOHOMETPUYECKOM M IIOKA3aTeJIbHON
dbopmax.
5.Jano: 2 =2+2I; Z,=-1+1.Bplypciute B TPUFOHOMETPHYECKOH U OKAa3aTENbHOI

dopuax: (&22) 5 775,

6.Pemmte ypaBHenne 2x°+32=0

Bapuanr 2
. 1 .
. z,=—11; Z,=—-05I
1.1306pa3uTh Ha KOMILIEKCHOW IIJIOCKOCTH YHCIIa 3
Z2
) ) 2,+2,; ==,
7, =4-i; z,=1+3i y Py
2.]J1aHo: 41 12 * Beruucnuts B anredpandeckoit popme: 1
219 -53
3.Berumcaures | — 1.
4.3anmcaTh KOMIUIEKCHOE umcio Z=1—1 B TPUTOHOMETPHUECKON U TMOKazaTelbHON

dbopmax.

5.Jlano: z =1-i; 2,=—2+V2i. Bpraucuts B TPUTOHOMETPUYECKOM U  IOKa3aTeJIbHOU

3 .3
dopmax: & "2 Va'Z;-

6.PemmTe ypaBHeHne Xx° +64=0

Tema: PackpbITHE NPOCTEHIINX HEONPEAETCHHOCTEl

Bapuanrt 1
Haiitu npenen dyakiuu:
noen 5 3\/14—5—\/5
Ooooooo3o’ ' ' 0-—7 ’
20— I\ 0o —1
51 2 ; L 6.
(27 + 3) 00
Bapmuanr 2
Haiitu npenen Gyukmmu:
1 000 S0 : 2.\/4—ﬂ—2\/—; 3 [=00 0000 5ﬂ;
x—0 00000070 4-0 1-000000 30
i_ 250 6-01
4 3002 .5 L 22u 3; 6 ({+5)
ViS+30+4 0°=9 20-1



Tema: HaxoskaeHue NPoM3BOAHBIX 32/IaHHBIX PA3JIMYHBIMH CIIOCO0aMuU

Bapuanrt 1
1 earccossx
- . =2x° - = +=+3Jx y=
1.Haiitu npousBoaHbIe (YHKIHIA: a) Y x* X ; 0) Jx+5; B)
— IOg5(3X_7)
S

> o 2 2 i
2. HaiiTu mpon3BoiHbIE HEABHBIX QYHKIMIA: a) 2yIny=x; @) y"cosx=a"sin3x

r
3. IlpumennTs Jorapupmudeckoe nudpepenuuponanue K Gynkmusam: a) ¥ = X * 0)
y — (tgsx)arcsin X

_ 4
4. CocTaBUTh YpaBHEHHUE KacaTeJIbHOW, IPOBEIEHHOM K rpaduKy QpyHKIUU y=C0S Xg

56)
Touke A\ 316

Bapuanr 2

[2x+1
o o y=
1. Haitti npomsBoabe GyHkmit: a) ¥ =V3x' +2x-5. g) 2x-1; B)

y =sin® 2x-cos8x®
19 o 3
2. Haliti npon3BoiHbIE HEABHBIX QyHKIMiA: a) Y +xIny =5,

6) y-tgx=sin4x -3y

COS X

3. [Ipumennts norapudmudeckoe quddepeHImpoBaHue K GyHKIHAM: a) y=X ; 6)
nx
=]
4. CocraBuTh ypaBHEHHE HOPMAaJIH, IPOBEACHHON K KacaTelIbHOMY IpaduKy QyHKIHH
y =2x" +4x—5g touxke A (-1; -7).

Tema OcHoBHbIe MeTOAbl HMHTEIPHPOBAHUSI: HENOCPEICTBEHHOE, IOACTAHOBKON M
HHTEIPUPOBaHME MO YaCTAM.
Bapmuanr 1
y y 3_3.si )d ) I 2. Inx.
1.HaiiTu HeonpeieJICHHBIM UHTETPATL: I(4X 3-sinx+6vx X. I(X +5)de; X" -Inx dX;
Icos3x~sinxdx
2.BBIYHCITUTD ONPE/ICIICHHBIN HHTETPAT 72

m.T
3.Haiitu cpennee 3nauenne Gpynkmun Y = 05X pa orpeske L ’ 2}
4.0npenenuTb CX0QUMOCTh (PacXoJUMOCTh) HECOOCTBEHHOT'O UHTETpasia

+o oo
fO 2072041
5.Haitti miomanas GUrypsl, OrpaHAdeHHol TuamsamMy Y =X~ g Y =3—X.
Bapmuanr 2

X-e* —x°
JFE [(3x+4)" dx. [x*-arccosx dx.
000000 2%

241

1
3.0npeeuTh CXOAMMOCTB (PacXOMMOCTh) HECOOCTBEHHOTO MHTErpaia [
4

1.HaiiT HeomnpeneneHHbIi HHTETrpal:

. 3
2.BBIMMCITUTE OTIPe/IENIeHHbIA MHTETpat [ 3 L.

[N
20012 =9x+1

4. BBIYMCINTD MI0MAh GUIYpEI, OrpaHHYeHHON MMM (12 = 9(1; [1 = 3[]

Tema: IndpepennuaibHbie ypaBHEHUs

Bapuanr 1

1. Pemmute Y1 ¢ paznensromuMucs NnepeMEHHBIMU (x+4)dy—(y-2)dx=0 y IIOCTPOUTH
UHTErPaIbHYIO KPUBYIO, TPOXOASAIIYI0 Yepe3 Touky M(0; -1).



2. Haiitu oOmee pemenue Y1 ¢ pazgensioOmMMHCA — TI€PEMEHHBIMU:
e*sinydx +tgydy =0; y'v1—x2 —cos?y =0.
3. Pemnts opopoaubie Y1: %' =3y(Iny—=Inx), y(1)=0;  (x+y)y'+x-y=0.
4. Pemmts JIHJIY; Y +yc0sx=sin2x, y(0)=0.
5. Pemute /1Y1 , nonyckaronime NOHWKEHUE TOPSIIKA:
y(0)=1,
y'(0)=3; (1—x2 )y” —xy=0.
6. Pemmmtp JIIY2: Y —¥' =2y =0; y"+9y =0; y"+4y'+4y=0; )"-6y'+10y=5L-¢"

y" =4C0S2X, HayaubHBIE yCJ'IOBI/IﬂZ{

Bapmuanr 2

1. Pemuts IV ¢ pa3mensronMMucs mepeMeHHbBIMU (y —2)dy +(x+2)dx=0 5 MOCTPOUTH
UHTETrPAJIbHYIO KPUBYIO, IPOXOAAIILYO Yepe3 Touky M(0; -1).
2. Haiitu o6miee pemenue JIY1 ¢ pa3aensiomyMuAcs IIEPEMEHHBIMU

(sin(2x + y)—sin(2x — y))dx=sidnyy: y-y'=y"+x

3. Pemuts ognopoausie Vi: (X - Y)Y' —y=0;  y(1)=1x+2y=xy.

4. Pemuts JIHIY 1: W' +(x+1)y=3x%" mpu y(-l=e.
5. Pemute /1Y1, nonyckaronme MOHWKEHUE TOPSIAKA:
y(0)=-3,
y'(0)=0; y"xInx =y’

6. Pemmrs JTY 5 y"'=5y"+6y=0;, y+3y'=0; »"+2y"+5y=0,
y"=5y"+-6y =3cosx +19sinx
Tema: BeposiTHOCTH COOBITHS

Bapmuanr 1

1.CxonpKo pa3iuYHbIX KOMIUIEKCHBIX 00€10B MOXKHO COCTaBUTb, €CIM B MEHIO HUMeEeTCs
3 nepBbIX U 4 BTOPBIX Or01a?

2.]JIBoe cTyneHTOB caaroT 3Kk3aMeHbl. CKOJIBKMMHU CIIOCOOaMU MOTYT OBITh MOCTaBJIECHBI
UM OTMETKH, €CJIM U3BECTHO, YTO HUKTO U3 HUX HE MOIY4YMII HEYJOBJIETBOPUTEIHHON OLIEHKH?

3.Ha 5 coTpyaHUKOB BBIACNAIOT 3 MyTEeBKH B AoMa OTAbIxa. CKONBKUMHU CIOCOOAMU
MO’KHO MX PaCIpeeInTh, €CIIM: a) BCE MYTEBKH Pa3IN4Hbl; 0) Bce MYyTEBKH OJMHAKOBBIE.

4.BepoaTHOCTh MOMAJaHHs B MHILIEHb KaXABIM U3 TpeX CTpenkoB paBHa 0,4. mepBbIit
CTPEJIOK JelaeT OAWH BBICTPEJ, BTOPOM — JBa, TpeThil — Tpu. KoMaHma mosyduT npus, eciu
HOMazAET XOTs Obl OJTUH U3 CTpenkoB. HaliTu BepOosSTHOCTH MOTy4YeHUs IpU3a KOMaH/10M.

5.YCTpoicTBO €OCTOMT M3 § HE3aBUCUMO paboTaolUX 3JIeMEHTOB. BeposTHOCTH
OTKa30B KaX0Tr'0 U3 3JIEMEHTOB 3a Bpems T oauHakoBsl U paBHbl 0,2. [[1s oTka3a ycTpoiicTBa
JIOCTAaTOYHO, YTOOBI OTKa3aJn XOTs ObI 3 anemeHTa u3 8. HailTi BEpOsSTHOCTH OTKa3a.

6.BeposiTHOCTh HeTOYHOM cOopku mpubopa paBHa 0,2. HaliTu BeposITHOCTH TOTO, YTO
cpenu 500 mpubopoB okaxercst 400 TOUHBIX.

Bapmuanr 2

1.CkonbKko pa3inyHbIX OYKBOCOUETAHUH U3 3-X Pa3lIMYHBIX OYKB MOKHO COCTaBUTH W3
oykB cnoBa «KKYBOMETP».

2.1meetcs 5 OBIMKOB KpacHOW IMOpoiwl, 4 — mecTpoit u 7 — depHoil. Haymauy Oepyr
ostHOTO ObIdka. CKOJIBKO CYIIECTBYET CIIOCOO0B BbIOOpa ObIuKa HE YepHOU OPOIbI?

3.B Oacceiine comepxurcs 8 jnemeii n 12 kaproB. KakoBa BepoSTHOCTh TOTO, 4TO U3 4
HayJa4y BBUTOBJIICHHBIX PBIO BCE OKAXYTCs Kaprnamu?

4.3 6ykB cioBa «bAPABAH» BwiOupator aBe OykBbl. KakoBa BEpOATHOCTH TOTO, YTO
BbIOpaHbl OYKBBI «b» 1 «A»?

5.BepositHocTh momananus B menb paBHa 0,9. HaliTu BeposSTHOCTH TOIMANaHUS B IICIb
XOTs ObI OIHOTO U3 YETHIPEX BHICTPEIIOB.

y" = X+ SIN X, HadaIbHBIE YCIOBHS {



6.Ha aBroOa3e 12 aBTOMammuH. BeposSTHOCTH BbIXO/a HA JIMHUIO KaXJIOW U3 HUX paBHA
0,8. Haifti BeposITHOCTh HOPMAJILHOM PabOTHI aBTOOA3bl B OJIMDKAWUIINN JI€Hb, €CJIU JIJISI 3TOTO
HEeoOXOaAUMO UMETH Ha JIMHUU HE MEHee 8 aBTOMAIIINH.

Tema: Cayuaiinble BeJTHYUHbI

BapuanTt 1

1.TTocTpouTh 3aKOH pacrpenesneHus A A.C.B. X — BO3MOXKHasl OLleHKa o0yJaromuicsa
Ha HK3aMeHe (YCIIOBHO CUUTATh BEPOSITHOCTh MOMYyYEHHUS KaXKJOW OLEHKU OAMHAKOBOW) U HAaWTH
MaTeMaTUYECKOE OKUJaHUe 3TOH C.B. byneM cuutaTh, 4TO Ha 3K3aMEHE MOKHO IOJyUYUTh OJIHY
n3 O1eHOK 2,3,4,5.

2.Jlano: Martemarmueckoe oxupanme @ =15; cpemmee KBampaTHueckoe OTKIOHEHHE

0 =2 yopMaIlIbHO pacIpe/IelIeHHOil ¢. B. X.

TpeOyetcs HaliTH:

a) BEPOATHOCTh TOTO, YTO C. B. X NPHUMET 3HAYCHHUE, MPUHAJICKAIIECEC MPOMEKYTKY
(9;19).

)

0) BEpOSATHOCTH TOTO, YTO a0COJIOTHAS BEIIMYMHA OTKJIOHEHUS «X-2» OKaKETCS MCHBIIS
3.

3. H.c.B. X pacmpenencHa 1O IOKa3aTeILHOMY 3aKOHY, 33JJaHHOMY IIOTHOCTHIO
0, x<0

f(x)= {Se'ﬁ, x>0

pacIpeneNeHus  BEPOATHOCTEN Haiitu: a) M(X). DX). o(X ); 0)
P(4<X<6)
Bapuanr 2

1. HeszaBucumble crayyaiiHple BenMuMHbl X © Y 33JaHbl CBOMMHU 3aKOHaMU
pacnpenesieHus: BEpOSTHOCTEM:
X 1 2 Y, 0,5 1

pi 012 018 qi 0,3 0,7

HaiiTi MaTemMaTHUeCKOe OKHIaHKeE CIydaiiHoi Benuuuael XY
2. Jlano: marematuyeckoe oxxuganue o = 10; cpenHee KBaJpaTHYeCKOe OTKIOHEHUE G =
4 HOpMaJIbHO pacHpeIeIeHHOM C. B. X.

Tpebyercs HaiiTu:
a) BEpOSITHOCTh TOT'O, UTO C. B. X IPUMET 3HAUCHUE, IPUHAJUIEkKaIIee TPOMexXyTKY (3; 7);
0) BEpOSITHOCTH TOTO, UTO aOCOJIFOTHAS BEJTMUMHA OTKIOHEHUS «X-a» OKa)KeTCsl MEHbIIIEe 2
3. H.c.B. X pacnpenenena paBHOMEPHO, C TUIOTHOCTh paclpeiesICHUs BU A

0, x<0

£(x)= % 0<x<6

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

*>6 Bprucnute: a)
IIpoueaypa oueHMBaHUSA KOHTPOJIbLHOI PadoThI

OOyuaroniyecs: BBIMIOIHAIOT KOHTPOJIbHBIE PabOThl CAMOCTOSITENILHO ayJIUTOPHO MOCTe
M3YYEHHUS ONpPEeeIeHHOM TeMbl. B cocTaB KOHTPOJIBHOM pabOThI BXOAST HE TOJIBKO CTaHIapTHHIE
3aJaud, HO ¥ KOMOWHHUpPOBAaHHbIE 3aJauydl WIM 33Ja4d C MPAKTUYECKHM COJAEP)KaHUEM.
KontponbHast pabota cocraBieHa Mo BapuaHTaMm. [Ipu oOIleHKE YpOBHS BBINOJHEHUS
KOHTPOJILHOM pabOThl, B COOTBETCTBHM C MOCTABJICHHBIMHU LETSIMH U 3aJadyaMH JUIsl TaHHOTO
BUJIa Y4eOHOI 1eATeNbHOCTH YCTAaHOBIIEHBI CEAYIONINE KPUTEPHUH:

— YMEHHE CaMOCTOATENbHO IPOAHAIM3UPOBATh YCIOBHE KaXIOW 3amaud M BbIOpaTh
IIPABWJIBHBIN METOJ PEIICHUS;

— YMEHHE IIPaBUIILHO U JIOTUYHO IIPOBECTH PELICHUE 3a/1a4;

— CJIeJIaTh TOYHBIC PACYETHI U NIOJIYYUTh BEPHBII OTBET.



IIpu oneHke onpenensieTcs NocIe0BaTeIbHOCTh U JIOTUYHOCTh IIPUBEIEHHBIX pacyeTOB
B 3ajlaue, KauecTBO DEILEHUs, MOITY4YeHHE MPAaBUIBLHOTO OTBETA, YMCIO M XapakTep OIIHOOK
(CyI1ECTBEHHBIE U HECYIIECTBEHHBIE).

[lo pesynbraraM BBHIMOJHEHUS KOHTPOJBHBIX pPa0OT 00ydarolieMycsi BBICTABISETCS
OLICHKA.

Kpurepun onieHkn KOHTPOJILHOMH padoThI

BelcTaBisiercs oneHka:

— (TISTh», €CJIHU O0yYaromuiicss Moka3al yYMEHHE CaMOCTOSITENIbHO IMPOaHAIM3UPOBATH
YCIIOBUE Ka)IOW 3a7a4d U BBIOpATh MPABHIBHBIA METOJI PEIICHUS; BCE 33aJ[a4d PEIICHBI BEPHO
0€3 JTJOTHYEeCKUX U apu(PMETHUECKUX OIHOOK;

— UETBIPE», €CIIU O0YJAIOIIHMIICS MTOKa3ajdl YMEHHE MPABIIIBHO U JIOTHYHO UCTIOIh30BaTh
(bopMyIIbI U METOJIbI PEIICHHUS, HO IOMMYCTHII He 60Jiee BYX OLIUOOK.

—«TpW», ecnd  Oo0yJaromuics  MoKazal  ci1aboe  yMEHHE  CaMOCTOSITEIbHO
MPOAHANIU3UPOBATh YCIOBHUE KaXIOH 3aJauyd U BbIOpaTh MPaBWIBHBIA METOJ| PEIICHUS,
HENPABWILHO BBIOPA OJHY WIIH J1BE ()OPMYIIBI, JOITYCTHII BEIYUCIUTEIbHBIC OINOKY;

— «JIBay, €CIM O0y4aronuiics pemmi npaBuiisHo Menee 50% 3amanuii;

— «OJIUHY, €CJI 00YYaIOIIUNUCS HE MPUCTYTA K PEHICHUIO 3aaHHil.



