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[Tpu pazpaboTke paboueit mporpaMmMbl Y4eOHON TUCIUILIMHBI B OCHOBY TTOJIOKECHBI:

1) ®I'OC BO no nanpasieauto noAroroBku 35.03.02 TexHOI0rHs J1IeC03aroTOBUTEIbHBIX
U JepeBonepepadaThIBAIONINX MPOU3BOJCTB, YTBEPKIACHHBI MHHHCTEPCTBOM 00pa3oBaHUS U
Hayku P® «26» urons 2017 r., [Ipuxas Ne 698

2) VY4eOHBIH IUTAaH OCHOBHOM 00pa3oBaTeNbHOW TMporpamMmbl WHKeHEpHOE €710 B
JICCOMTPOMBIIIJICHHOM KoMIulekce o100peH YuenbiM coBetoM ®I'BOYBO T'AY Ceseproro

3aypanbs ot «31» mast 2024 r. [Tporokon Ne 10

Pabouas mnporpamma yuyeOHOM JMCHMIUIMHBI OJOOpeHa Ha 3acelaHud Kaderpsl
MaTeMaTHKU 1 nHpopMmatuku ot «31» mas 2024 r. IIporoxon Ne 10

oM/

W.o. 3aBenyromiero kadgeapoii H.H. ManbuykoBa

Pabouass mporpamma y4eOHOH TUCHUIUIMHBI OJ00OpEHAa METOAMYECKOH KOMHCCHEH

uHCTUTYTa OT «31» Mast 2024 r. [Iporokon Ne 8

[Ipencenarens METOAUYECKON KOMUCCUN UHCTUTYTA //% C.M. Karoruna

PaspaboTunkm:

Bunorpanosa M.B. crapumii npenogaBatens kageapsl MaTeMaTUKU U HHPOPMAaTUKU

JAMpEeKTOp HHCTUTYTA: : H.H. Yctunos




1. Ilepeyens mIaHMpYyeMbIX pe3yJbTATOB OOY4YeHHMs MO JUCHHUIUIAHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHHPYEMbIMHU Pe3yJIbTATAMH OCBOCHHs 00Pa30BaTeJbHOI MPOrPaMMbI

Koow pe3yJbTaThl IlepedyeHb MIaHMPYyeEMbIX
Nuaukarop qocTuxReHUst
Komnem 0CBOECHMS pe3yJibTATOB 00y4eHHs MO
N KOMIIETEHIUU
eHUuu AMCHUILIMHE
OIIK-1 | Crocoben pemats | MJ-2 onx1 3HATB: OCHOBHBIC 3aKOHBI, TIOHATHS
THUIIOBLIE 3agaun | Mcnonp3yer 3HAHUS | ©  METOIbl JIMHEHHOW  aireOpsl,
npodeccnoHaTbHOMI OCHOBHBIX 3aKOHOB | MaTCMaTUICCKOI0 aHajin3a, OCHOBBI
NeSTeNbHOCTH Ha | MaTeMaTHKH Julsl | @HAIMTHYECKOI reOMETpUM; MOHSTHE
OCHOBE 3HAHMI | pElleHMs] TUIIOBBIX 3ajay | 1 OCHOBHEIC CBOHCTBA KOMIUICKCHBIX
OCHOBHBIX 3aKOHOB | B THCeT, OCHOBBI reopun
OOBIKHOBEHHBIX AU (DepeHIaIbHbIX
MaTeMaTUYECKUX u | obmactu mpodeccroHan . N
N ypaBHEHHH, JIMCKPETHOM
€CTECTBEHHBIX HAyK C | bHOM JACATEIBHOCTH. MATEMATHKH, N —
HPUMCHCHHEM METO/IOB, TEOPUM BEPOSITHOCTEH W
HH(pOPMALNOHHO- MaTeMaTUYCCKOU CTATUCTHKHY.
KOMMYHHMKAlIMOHHBIX Ymersn: HCIIOJIb30BATh
TEXHOJIOTUI MaTeMaTHYeCKHii  ammapar — Juis
pelicHuA THUIIOBBIX 3aga4
AHAJIUTUYECKON reOMETPUH,
MaTeMaTHYeCKOTO aHamM3a "
JUHEHHON anreOpbl K PEIICHHIO
npoheCCUOHANBHBIX 3a7a4;
- pemiaTh OOBIKHOBCHHBIE
muddhepeHnanpHbIe ypaBHEHUS,
BO3HHUKAKIIHUX npu OITMCaHUH
MIPOLIECCOB B WHKEHEPHO-
TEXHUYECKUX TUCIUILIHHAX;
- HCIIOJIb30BAaTh CBONCTBa

KOMITJICKCHBIX YHCET B TMPHUKIATHBIX
JHUCIUIUIMHAX;
- MPUMEHSATHh OCHOBBI BEPOSITHOCTHBIX

pacnpenenenuit K pELICHUIO
NPUKIJIAIHBIX 33/1a4;
- cobupate u  oOpabaThiBaTh

CTaTUCTUYECKYI0 HH(OpMAIUIO s
OLICHKH MapaMeTPOB pacHpeaeICHus;

-yCTAQHABJIMBATh  KOPPEISLUOHHYIO
3aBUCUMOCTh MEXIy (aKTOPHBIM
OPU3HAKOM M PE3YJIbTATHBHBIM,

COCTAaBJIATb YPABHCHUA 3aBUCUMOCTDH

Baagers: MeTOogamMu  IIOCTPOCHUS
MaTeMaTHYECKUX Mojaenaen c
HCII0JIb30BaHUEM amnmnapara

MaTeMaTHYECKOr0 aHaJIN3a, TEOPHH
OOBIKHOBEHHBIX AH(D(hepeHInaTIbHBIX
ypaBHEHWH,  HEOOXOAWMBIX IS
pelieHus THUIIOBBIX
npoeccnoHaIbHBIX 3a/1a4.

- HaBBIKAaMHU aHanmu3a W 00pabOTKH
JaHHBIX, HEOOXOIUMBIX JJIs PeLIeHHUS
TUIIOBBIX MPO(GECCHOHAIBHBIX 33144




2. MecTo TMCHUILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPorpaMMbl

JlaHHasT DUCHUIUIMHA OTHOCUTCA K broky [ o0s3aTellbHOM YacTH 0Opa3oBaTeIbHOM
MIPOrpamMMBlI.

Jjig n3ydeHus IMCUUIUIMHBI He0OOXOIMMBI 3HAHUS B 00J1aCTH MAaTEMAaTUKH B COOTBETCTBHHU
¢ deaepanbHBIM TOCYIaPCTBEHHBIM 00pa30BATEIILHBIM CTAHIAPTOM CPEIHETO (TIOJTHOTO0) OOIIETro
o0OpazoBaHwUs.

Marematrka SIBIISIETCS MNPEAIECTBYIONIEH IUCHMIUIMHON Mg JucuMIuiMH: Dusuka,
Temnoduszuka, [Ipuknannas mexanuka, MeTpoiorus, CraHapTU3alus U cepTUUKaIIUS.

Hucnurnnuna uzydaercs Ha 1 1 2 kypeax B 1, 2, 3 ceMecTpax 1mo o4Hoi hopme oOydeHHs.

3. O0beM JUCUMIITIMHBI M BUIbI Y4eOHOH padoThl
OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 432 yacoB, 12 3a4€THBIX €UHUIL

Bun yuebHoit paboThl Ounas popma
Bcero vacos CEMECTPBI
1 2 3
AyauTOpHBIE 3aHATHS (BCEro) 192 64 64 64
B Tom uncne: - - - -
JlekunoHHOTO THITA 96 32 32 32
CeMHHApCKOro THIIA 96 32 32 32
CamocrosiTesibHast padora (Bcero) 168 62 44 62
B Tom uucne: - - - -
[IpopaboTka MaTepuaia JeKIHii, MOJrOTOBKA K 86 31 24 31
3aHSATHUSIM
CaMOoCTOsATEIbHOC U3YICHHUE TEM 20 8 4 8
PacueTHo-rpaduueckas pabora 62 23 16 23
KoHTponbHbIe paboThI - - - -
Bun npomMexxyTouHOM aTrTecTanuu (3a4eT, YK3aMeH) 9K3. | 3auer 9K3.
HK3aMEH 36 18 18
OO0mias TpyJJOEMKOCTh:  4acoOB 396 144 108 144
3aUETHBIX €JIMHHIIL 11 4 3 4




4. ConepskaHue QU CHUATINHbBI

4.1 Coaepxanue pa3iejioB IUCHUNIMHBI

Ne
/o

HaumenoBanue paznena
JUCLUTIIIUHBI

Coneprxanue pasjaena

1

2

3

1.

Jluneiinas anreOpa

Marpunel.  JleiictBus Haj wmarpuniamu. OOpaTHas MarpuIa.
Onpenenurenu BTOPOrO M TPEThEro MOPsAKA, UX CBOMCTBA.
Onpenenureny BBICHIMX MOPSAIKOB. Pelienne cucreM JHMHEHHBIX
ypaBHeHui MmeronoM Kpamepa u I'aycca

AHanuTnyeckas
reOMETpHUs

[IpssMoyronbHas U noJisApHas cucreMa KoopauHar. Pasnuussle
YPaBHEHHs INPAMOM Ha IUIOCKOCTH. YTOJI MEXAY MPSMBIMHU.
PaccrosiHue ot TOukM 10 npsMon. Kpusble BTOpOro nopsuaka:
OKPY’KHOCTb, JIJIUIIC, runepooa, napadosna. Bextopsl. [eiicTBus
HaJ BEKTOPaMH. Paznoxenue Bexkropa 10  0Oasucy.
Hanpasisromue kocuHycsl. CKalsIpHOE, BEKTOPHOE M CMEILIAHHOE
IIPOU3BEICHUsI BEKTOPOB M X CBOMCTBA

KommniekcHble uncia

IloHsATHE KOMIIJIEKCHOTO 4YMCIIA. HeﬁCTBHH C KOMINICKCHBIMHA
YHCJIaMH. I/I306pa)KGHI/Ie KOMIIJICKCHBIX YHCCJI Ha IIJIOCKOCTH.
MOI[y.]'IL U apryMCHT KOMIUICKCHOI'O 4YHCIIA. AHFe6paI/I‘ICCKaH,
TPUTOHOMCTPUYCCKAsA W IIOKa3aTcClibHasd q)OpMI)I KOMIIJICKCHOT'O
qucia. CDOpMy.]'Ia Bﬁnepa. Bo3BeneHue B cTENEeHb U M3BJICUCHUC
KOpHA U3 KOMITIJICKCHBIX YHUCCII. Pemenne KBaJApaTHBIX ypaBHeHI/Iﬁ
C KOMIIJICKCHBIMH KOPHSMU

BBeneuue B
MaTeEMATHYECKUI aHATIU3

[TonsTre GyHKIMH OgHON MepeMeHHON. OOIacTh ONMpeneIcHus,
o0jacTb 3HauYeHMi, cBoiicTBa (yHKuMU U ee rpaduk. [Ipeaen
¢yukuun. OCHOBHBIE TEOPEMBI O Tipeieniax. beckoHeuHo Manbie u
O0EeCKOHEUYHO OOJbIlIMe BEJIWYMHBI M CBS3b MEXAY HHUMH.
PackpeiTe  mpocreimmx ~— HeompeneneHHocTted.  Ilonsarme
HenpepbiBHOCTH  QyHKuuH. Kiaccudukanus Todek paspbiBa
byHKIIIHN

JuddepenunanbHoe

UcCYHCIEeHUE PYHKIINU

OJIHOM U HECKOJIBKUX
MepEeMEHHBIX

[IpousBoaHas GyHKIUU OJHON MEPEMEHHOMN, €€ TreOMEeTPUIECKHIA
n MexaHudyeckuil cmbici. llpaBuna nuddepennupoBanus u
Tabauuma npou3BoAHBIX. JluddepeHnupoBaHue CIOXKHOW U
HessBHON QyHkimil. Jlorapudmuueckoe auddepeHrpoBaHue.
[IpousBosaHble BbIcHIMX MOPAAKOB. uddepenunan QyHKIHH.
[Ipumenenue nuddepennuana Kk NpUOIMHKEHHBIM BbIUNCICHUSIM.
[lonatne (QyHKOMM HECKONBKUX TEpeMeHHbIX. YacTHble
MIPOU3BOJIHBIE M MOJIHBIM Auddepeninan GyHKIUN HECKOIbKUX
NepeMeHHbIX. lIpuMeHeHue mpou3BOJHOM K HCCIETOBAHUIO
¢byHKIMH ogHOM W ABYX mepeMeHHbIX. I[IpomsBognas 1o
HaMpaBJICHUIO U IPAIUEHT (PYHKIIUU HECKOJIBKHX MEPEMEHHBIX

WHTerpansHoe
UCYHCIICHHE

[TonsiTue nepBoobpasznoit pynkuuu. HeompeneneHHbIil nHTErpal
u ero cpoiicTBa. Tabmuia OCHOBHBIX MHTErpajioB. (OCHOBHBIE
METOAbl UHTEIPUPOBAHUS: HEIOCPEICTBEHHOE, MOJICTAHOBKOW U
WHTETPUPOBAHUE MO 4YacTsAM. MHTerpupoBaHHE palMOHATBHBIX
npobeit. OmpeneneHHbI WHTErpal U ero cpoiictBa. dopmyna
Hrrotona-Jleitoauma. HecoOcTBeHHBIE MHTETpaiibl 1-ro U 2-T0
poxa. IlpunoxeHus onpeneaeHHOro HHTerpasa




Ne HaumenoBanue paszaena Copepxanue pazzaena
/o TUCIAIUINHEL
1. OOBIKHOBEHHbBIE [onsarue nuddepennuanbHoro ypaBHenus. OOmee W 4acTHOE
muddepeHnraiIbHbIC pemenus. 3anaya Komm. {uddepennmanbupie ypaBHeHHS 1-r0
ypaBHEHUs MOpAJKA: C Pa3feNAIOIUMUCA [EPEMEHHBIMU, OJAHOPOJHBIE U
JuHeitHble.  YpaBHenue bepnymmu. 1Y, gomyckaroniue
NOHW)KeHue nopsaka. Jlunelineie JY 2-ro mnopsaka c
MTOCTOSIHHBIMH KO3 (HUITMEHTaMH
8. | Huckpernas maremaruka | MHOXKecTBa U onepauuu Hajx HuMH. KomOunaropuka. bunapasie
OTHONICHHUS Ha MHOXecTBe. HeopueHntupoBaHHble Tpadbl.
Crioco0b1 3a1anst rpadoB.
9. OcHOBBI Annpokcumanysi. MeTo HaMMEHbIINX KBAIpaTOB
BBIUMCIUTEIbHBIX
METO/IOB
10 OcHOBBI TEOPUH OCHOBHBIC TIOHATHS TEOPHUH BEPOSTHOCTEH M KiaccHpUKamms
BEpPOSITHOCTEN coObITuii. Pa3nuunbie ompeneneHus BeposTHOCTH. OCHOBHBIE
TEOPEMBI TEOPUU BEpPOATHOCTEH. IIOBTOpHBIE HE3aBUCHMBIE
ucnbiTaHus, cxemMa beprymin.  CiydaiiHble  BEJIMYUHBIL:
olpezeNieHue, BHUJbl U YHUCIIOBBIE XapaKTePUCTHKU. DyHKIUA
pacmpesnesieHdss U IJIOTHOCTh PAacCHpelesieHUs] BEpPOSITHOCTEH.
3aKoHBI pacrpeesieHNs] BEPOSATHOCTEN CITy4alHbIX BEJIMYHUH.
11 Maremarnueckas 3ajmaum  MareMaTUyecKOW  CTAaTUCTUKU. ['eHepanbHas U
CTaTUCTHKA BbIOOpOYHast  cOBOKyNHOCTH. Ilomuron u  rucrorpamma.
Boibopounsnii  meroa.  CraTHCTHuYeCKOe  paclpeneieHHe

CIly4aifHOTO MpHU3HaKa. DMOUpUYEcKas QyHKIHS pacTpe/IeTICHNUS.
CratucTuyeckue OlIeHKH TapaMeTpoB pacnpeneneHus. Toueunbie
OLCHKHW W HWHTCPBAJIBHLIC OLICHKH. Cratucrudeckast IIpOBEpPKa
CTAaTHUCTUYECKUX THUIIOTE3. ODJEMEHTHl TEOPUU KOPPEISAIUH.
Jluneiinas koppensiuus. YpaBHeHue perpeccun. OOpaboTka

SKCHEPUMEHTAJbHBIX  JAHHBIX METOJaMH  MaTeMaTHYeCKOU
CTaTUCTHKH.
4.2 Pa3nesibl TUCHMIIJIMHBI U BUABI 3aHATHI
Ounas ¢gopma o0yueHust
Ne HanmenoBanue paszaena quCHUIIINHBI Jlexu. | CemuH. CP Bcero
n/n TUIA | TUOA 4acoB
1 2 3 4 5 6
1 cemecTp
1 | Jluneiinas anreGpa 4 6 7 17
2 | AHanuTHYecKasi TeOMETPHs 4 4 18 26
3 | KommekcHsle yucna 2 4 6 12
4 | BBegenue B MaTeMaTHUECKHM aHATN3 8 6 13 27
5 | duddepenumansHoe ucuucienne QyHKIuu 14 12 18 44
OJTHOW ¥ HECKOJIbKHX MTEPEMEHHBIX
OKk3ameH - - - 18
Hroro: | 32 32 62 144
2 cemecTp
6 ‘ WHTerpanbHOe UCUHCICHHE ’ 16 ‘ 16 ’ 14 ’ 46




Ne HanmenoBanue pasziena qUCHUIIINHBI Jlexu. | CemuH. CP Bcero
n/n TUIA | TUOA 4acoB
7 | O6bikHOBeHHBIE MU DhepeHnanbHbIe 10 10 25 45
YpaBHEHHUSI
8 | luckpeTrHas MaTeMaTHKa 6 6 5 17
HUroro: | 32 32 44 108
3 cemecTp
9 | OCHOBBI BEIUUCIIUTEIBHBIX METOIOB 4 4 6 14
10 | OcHOBBI TEOPUHU BEPOSITHOCTEH 12 12 15 39
11 | MareMaruueckasi CTAaTUCTHKA 16 16 41 73
DKk3ameH - - - 18
Hroro: | 32 32 62 144
Bceero: | 96 96 168 396
4.3 3aHATHS CEMUHAPCKOI0 THIIA
Tpynoemk
Ne Ne paznena OCTh
Tema
/T | JTACIUTUTHHBI (dac.)
OYHas
1 2 3 4
1. 1 Marpuiipl 1 BX CBOMCTBA. [[elCTBUS HaJ MaTPULIAMH. 2
2. 1 Onpenenurenu 2-ro U 3-To MOPAJIKOB, UX CBOMCTBA U 2
Boruncienne. O0paTtHas matpuna. OnpeneauTeN n-ro
TIOPSIKA.
3. 1 Pemenune cucreM JMHEMHBIX YpaBHEHU MeToAaMH 2
Kpamepa u 'aycca.
4. 2 Kpusble BTOpOro mopsaka: OKPYKHOCTb, JIUIMIIC, 2
runep0OoJa, napabdona
S. 2 Bekropsl. Paznoxenue Bekropa no 6asucy. KoopauHarst 2
BeKkTOpa. HampaBnsiomme KOCHHYCH. BekTopHoe U
CMEIIaHHOE TPOU3BEJICHHUSI BEKTOPOB M HUX CBOMCTBA.
Brruucnenue tmiomaneit u 00bEMOB TE€OMETPHUUYECKUX
uryp
6. 3 JleicTBUsT ¢ KOMIUIEKCHBIMU uunciaamu. M3o0paxeHue 2
KOMIUIEKCHBIX 4YMCeNl Ha IJIOCKOCTH. Ajredpanueckas,
TPUTOHOMETpHUYECKass W TOKa3aTenbHas  (OpPMBI
KOMIIJIEKCHOT'O YHCJIA.
1. 3 Bo3Benenne B cTenmeHb M U3BIEYEHHE KOpPHSA U3 2
KOMIUIEKCHBIX uncell. Perienne KBaJpaTHBIX YpaBHEHUH C
KOMIUIEKCHBIMU KOPHSIMH.
8. 4 9,2 2
PackpbiTHe HeolpeIeIeHHOCTeH BUa: 0 «
9. 4 JIBa 3amedaTenbHbIX Mpeena. 2
10. 4 UccnenoBanmne QpyHKIMKM HA HEMPEPHIBHOCTH. TOUKH 2
pa3pbiBa QYHKLINU
11. 5 [lonatue mnpou3BOAHONW (QYHKUMU OJHOWU IEePEeMEHHOM. 2
OcHoBHble TmpaBuwia AuQdepeHInpoBaHus, TaOIHIa
NPOU3BOHBIX. ['eomeTpuyeckuii M (U3NYECKUNA CMBICT
npon3BoHON. [nddepennmpoBanne cnoxxHon QyHKIHN




Tpynoemk

Ne Ne paznena OCTh
/T | JTACIUTUTHHBI Tema (dac.)
OYHas

12. 5 [IpousBoaHbie BhIcIUX MOPsSAKOB. Juddeperiupobanne 2
HEsIBHOUI GbyHKIHH. Jlorapugmuyeckoe
muddepennmpoBanue. b depennnan byHkumm.

13. S) [IpumeHeHne NPOU3BOJHOM K HCCIEIOBAHUIO (DYHKLIUHU 2
OJIHOM EPEMEHHOM.

14. 5 YacTHble MPOWM3BOJHBIE W TONHBIA  JauddepeHnan 2
(GYHKIIMU HECKOJIBKUX TIEPEMEHHBIX.

15. S) [IpumeHeHne NPOU3BOAHON K HCCIEIOBAHUIO (DYHKUIUN 2
JIBYX TEPEMEHHBIX. OKCTpeMyMbl (YHKIUH JABYX
nepeMeHHbIX. HeoO0xoaumoe M JOCTaTOYHOE YCIOBUS
IKCTpEMyMa.

14, 5 [IpousBonHas MO HAMpPaBJICHUIO U TPATUEHT (PYHKIUH 2
HECKOJIbKUX MEPEMEHHBIX

Hroro B 1 cemecTpe: 32

15. 6 OcCHOBHBIE METOJIbI MHTETPUPOBAHUSI: HETIOCPEJACTBEHHOE, 6
3aMeHa EPEMEHHOI 1 HHTErPUPOBAHUE IO YACTSIM.

16. 6 WHTerpupoBanue pallMoOHaJIbHBIX JPOOEH. 4

17. 6 OrnpesiesieHHBI  MHTETpaj, €ro CBOWCTBA U METOMbI 2
BBIYHCIICHUSI.

18. 6 HecoOcTBeHHBIC MHTETPaAIbl, CIOCOOBI UX BBIUYMCIICHUS 2

19. 6 [IpunoxeHust ONpeAeICHHOT0 HHTErpaa. 2

20. 7 Huddepenunansaple  ypaBHEHHS IE€PBOTO  MOPSIKA. 2
OO6miee u yactHoe pemieHus. Y1 ¢ pa3neistonumucs
nepemeHHbIMU. OHOpoaHbIe /Y1, MeTo1 peleHus!.

21. 7 JIuneiinslie /Y1. YpaBuenue beprynu. 2

22. 7 Huddepenunanbabie YpaBHEHUS, JIOTTyCKaIOII1e 2
MIOHMKEHUE TIOPSIIKA.

23. 7 Jluneiinbie OJIHOPOJIHBIE u HEOJHOPO/IHBIE 4
middepeHManbHble  ypaBHEHHs 2-TO  TMOpsaka ¢
MIOCTOSIHHBIMH KO3(pUlIMeHTaMu.

24. 8 MHoskecTBa U onepanuu Haj HuMu. KomOrHaTopuka. 2

25. 8 buHapHbIe OTHOIIEHHSI HA MHOXKECTBE. 2

26. 8 HeopuentupoBannsie rpadsl. CriocoOsl 3a1anus rpados. 2

Htoro Bo 2 cemecTpe: 32

27. 9 Arnmpokcumarysi. MeTo 1 HaMMEHBIIINX KBAJIPaTOB. 4

28. 10 Kitaccuueckoe onpeniesieHne BEpOsITHOCTH. 2

29. 10 OCHOBHBIE TEOPEMBI TEOPUHU BEPOSITHOCTEM. 2

30. 10 [loBTOpHBIE  He3aBUcHMMBbIE  ucnblTaHusd.  Dopmyna 2
bepuymn. Teopems! Jlamtaca. @opmyina Ilyaccona

31. 10 JuckpetHas ciydaiiHas BenuuumHa. EE  uucioBble 4
XapaKTepUCTUKH. 3aKOHBI paclpeseNeHusl IUCKPETHOH
CIYy4aitHOM BEJTMYUHBI

32. 10 HopManbHblli  3aKOH  pacIpeneieHHs  BEpPOSTHOCTEHN 2

HENPEPHIBHOM CIIy4aHOW BEJTMYUHBI




Tpynoemk

Ne Ne paznena OCTh
Tema
/T | JTACIUTUTHHBI (dac.)
OYHas
33. 11 Bri6opounsiii Meton. CTaTHCTHYECKOE paclpeicsiCHHe 4

CllyyallHOrO  THpHU3HaKa.  OMOupudeckas  (QyHKIuS
pacnpenenenus. [1osuros u rucrorpaMma

34. 11 UucioBble XapaKTEPUCTUKU CIIYYalHOTO IPU3HAKA. 2

35. 11 CratucTHYecKue OIEHKH I1apaMeTPOB pacIpeaesiCHHUs. 2
Meron MoMmeHTOB. Toueunble oneHkH. VHTepBanbHBIC
OLICHKHU.

36. 11 Cratuctuueckass NpOBEpKAa CTATUCTUYECKUX THUIOTE3. 2
CpaBHeHue JBYX JHCIEPCUN HOPMAalbHBIX I€HEPaIbHBIX
COBOKYITHOCTEM.

37. 11 Teopus  KOppensIMOHHOTO  aHanu3a  (OIpejaesieHue 2

TECHOTBI ~ CBA3M  MEXAy npuszHakamu). JIuHelnas
KoppeJsnys. Y paBHEHHE JIMHEWHOU PETPECCUM.

38. 11 O6paboTka AKCIEPUMEHTAIBHBIX JIAHHBIX METOJIaMHU 4
MaTEMAaTHYECKON CTATUCTUKHU

Hroro B 3 cemecTpe: 32

Bcero: 96

4.4. IllpumepHasi TeMATHKA KYPCOBBIX POeKTOB (PadoT) - He npedycmomperno OIIOII.

5. Opranu3ainusi caMmoCTOsITeIbHON PaGdoThI 00y4aIOIIUXCS MO TUCIUIITTHHE
5.1 Tunbl caMoOCTOATEIbHON PadOThI U €€ KOHTPOJIb

Tun camocrosiTe/bHONH padoThI dopma 00yyeHHst Texkymui KOHTPOJIb
OYHas
[TpopaboTka MaTepuana JeKIHi, 86 TectupoBanue
MOJITOTOBKA K 3aHATHSIM
CamocTosITeTbHOE U3YUEHUE TEM 20 CobecenoBanue
170031
TECTUPOBAaHUE
PacuerHo-Tpaduyeckmne paboTs 62 3amura
KonTtposabHble paboTbl - 3amura
Bcero gacos: 168

5.2 YueGHo-MeTOAMYECKHE MAaTEePUAJIbI IJIs1 CAMOCTOATEIbLHOMH PadoThI

1. MaremMaTuka: METOAUYECKHE PEKOMEHJAIMM 110 OpraHMu3alliM M  BBIIOJHEHHUIO
CaMOCTOSITEIbHOW pa0oThl oOydJaromuxcsi HampaBieHus noarotoBku 35.03.02 Texnomorus
JI€CO3arOTOBUTENIBHBIX M JIepeBONepepadbaThIBAIOMIMX IPOU3BOJACTB/ cocTaBuTens: M.B.
Bunorpanosa / 'AY Cesepnoro 3aypanbs — Tromens, 2018. — 15 ¢. [DnexTpoHHBIN pecypc]|

2. Maremarnueckas CTAaTUCTUKA: MeTOAMYECKHE PEKOMEHJAMU [0 OpPraHu3aluu |
BBITTOJIHEHUIO CAaMOCTOATENbHOM paboThl 00yyarommxcst 04HON (opMbl 00yUEHHs HalpaBJICHUS]
noarotoBku 35.03.02 TexHosorus J1ecO3aroTOBUTENBHBIX U JepeBorepepadaThIBarOIINX
npou3BoJcTB / coctaButens: M.B. Bunorpanosa / 'AY Cesepnoro 3aypanbs — Tromens, 2018. —
56 c. [DnexTpoHHBIN pecypc]




5.3 Tembl, BLIHOCHMbI€ HA CAMOCTOAITEIbHOE H3yUeHHEe

Ounas popma o0yueHust

1. Paznen 2. Tema PaznuunHbie ypaBHEHUS MPSIMOiA,

2. Paznen 6. Tema MHTerpupoBaHHe TPUTOHOMETPHUECKUX (DYHKIMIA: pa3inuyHbIe
CJIy4au ¥ METOJIbl UHTEIPUPOBAHUSI.

3. Paznen 8. Tema: MHoecTBa 1 onepauuu Hajx HUMU. CIocoObI 3a1aHus rpados.

4, Paznen 9. Tema: Annpokcumanusi. MeToa HaMMEHBIIUX KBaJIpaToB. AJITOPUTM
BBIYHCIICHUS.
6. @DOH/I OLEHOYHBIX CPEACTB /Ui TMPOBeJeHUS IPOMEKYTOUYHON aTTecTanum

oﬁyqammnxcﬂ no JTMCHMIIJINHE

6.1 IlepeyeHr KoOMIeTEeHUHH W OLEHOYHbIE CPeACTBA HHAUKATOPA JAOCTHKEHHS
KOMIIeTeHI M i

Koo
Komne-
meHyuu

Nupukarop
JOCTH>KECHUS
KOMIICTCHIIN

HepequL IJIAaHUPYEMBIX PE3YJIbTATOB
O6y‘-I€HI/Ifl IO JUCLHUIIIIMHE

HaunmenoBanue
OLIEHOYHOT'O
CpEACTBA

OIIK-1

HI{-Z onkl
Ucnonb3yer
OCHOBHBIX
MaTeMaTUKU TUTSt
peuieHus TUTIOBBIX
3a1a4y B
obmact mnpodeccuoH
AILHOU NIEITEIbHOCTHU

3HaHUA
3aKOHOB

3HATBH: OCHOBHBIC 3aKOHBI, TIOHATHUS
U METoAbl  JIMHEWHOM  anreoOpsl,
MaTEeMaTHYeCKOr0  aHaliu3a;  OCHOBBI
AQHAJTUTHYECKOW TEOMETPUH; TOHATHE U
OCHOBHBIE  CBOMCTBa  KOMILIEKCHBIX
YHCeNT, OCHOBBI TEOPUH OOBIKHOBEHHBIX
Qg depeHIaIbHbIX YPaBHEHHUH,
JTMCKPETHON MaTEMATHKH,
BBIUMCIIUTENIBHBIX ~ METOJIOB,  TEOpUHU
BEPOATHOCTEMN 51 MaTeMaTU4YeCKON
CTaTUCTHKH.

Ymers: HCIIOJIb30BATh
MaTeMaTHYeCKUi ammapar Ajs pelieHus
THTIOBBIX 3a1a4 AHATTUTHYECKOU
reOMETPHH, MaTeMaTUYEeCKOI0 aHalIu3a 1
JUHEMHONM  anreOpsl K PEIIEHUI0
npodeccuOHANBHBIX 3a/1a4;

- pemarb OOBIKHOBEHHBIE
nuddepeHnranbHbIe ypaBHEHUS,
BO3HUKAIOIINX TPU OIMCAHUH MTPOIECCOB
B MH)KEHEPHO-TEXHUYECKUX
JMCIIATUTAHAX;

- UCIOJIb30BATh CBOHCTBa
KOMIUIEKCHBIX YHCET B TMPUKIAIHBIX
JTUCLUTUINHAX;

- MIPUMEHSITh OCHOBBI
BEPOSATHOCTHBIX  paclpeleneHuil K
PEIIEeHHTO TPUKITATHBIX 33/1a4;

- coOupate U  00OpabaThIBaTh
CTaTUCTHUYECKYI0O  WHPOPMALHUIO IS
OLIEHKHU MTapaMeTPOB paclpeesIeHus;

Tect
DK3aMeHaMOHH
Bl OniIeT




Koo WNunukatop HaumenoBanue

Komne- JOCTHIXCHHUA

[lepeuenp mIaHUPYEMBIX PE3yJIHTATOB

OLIEHOYHOT'O
06yquI/151 110 JZUCIIUIIJINHE

meHyuu KOMIICTCHIIMH CpcACTBa

-yCTaHABJIMBATh KOPPEISIHOHHYIO
3aBUCUMOCTh MEXIy (baxTOpHBIM
MIPU3HAKOM u pe3yIbTaTUBHBIM,
COCTABJISATh YPABHEHUS 3aBUCIMOCTD

Baaners: MeTogamMu TIOCTPOCHUS
MaTeMaTHYECKUX MOZeIIeH c
WCIIOJIb30BaHUEM amrapara
MaTeMaTHYeCKOTr0  aHaju3a, TEOpUH
OOBIKHOBEHHBIX nuddepeHIaIbHBIX
ypaBHEHH, HEOOXOUMBIX JJISI PEIICHUS
THUIIOBBIX PO(ECCHOHATBHBIX 3a7a4.

- HaBBIKAMU aHaiIM3a U 00pabOTKHU
JIAHHBIX, HEOOXOJMMBIX JUI PEHICHUS
THUIOBBIX MPO(eCcCHOHATBHBIX 33134

6.2. HIkajanl olieHNBaHUA

HIxaJjia oneHMBaHUA YCTHOI'O IK3aMeHa

Ounenka Onucanue
JleMOHCTpUpYET CUCTEMHBIE TEOPETHUECKHUE 3HAHUS U OTpabOTaHHbIE
OO MPaKTUYECKUE YMEHUsS M HaBbIKU. be30mmOodHO ompenenser u
NpPaBUJIbHO  NPUMEHSET  METOJAbl  pELICHHUs  THUIOBBIX U
KOMOWHHMPOBAHHBIX MPAKTHYECKUX 3a7a4.
JlemoHCcTpupyeT Xopowmuii HabOp TEOpeTHYEeCKHX 3HAHUU U
MPAaKTUUECKUX YMEHUN W HABBIKOB. YMeEET MPaBWIBHO BBIOpaTh U
Xopo1io MIPUMEHUTh COOTBETCTBYIOLIME MAaTEMAaTUYECKUE METOJbI K PELICHUIO
TUTIOBBIX U KOMOMHUPOBAHHBIX TMPAKTHUECKUX 3a/1ay, HO JOIyCKaeT
HE3HAYUTENbHbIE OMMOKU MPH PEIICHUH TPETIOKEHHBIX 3a/1a4.
JleMOHCTpUpYET YaCTHUYHBIE TEOPETHUYECKUE 3HAHUS U CTaHJIapTHHIE
MPaKTUYECKHE YMEHHs U HaBBIKH. MOXKET BBIOpATh METOJbI PEUICHHS
Y 10BIETBOPUTENHLHO | TUMOBBIX 3a/a4, HO 3a7adyd 0OoJiee CIO0XHOTO YPOBHSI BBI3BIBAIOT
3arpynHeHus. JlomyckaeT OMMOKM TpU PEHICHHH MPEITIOKEHHBIX
3a7ad4.
JlemoHcTpupyeT ciaOble TEOpeTHYecKHue 3HaHUs, He OTpaOOTaHbI
HeynosnerBopuTeapHO | MpakTUYECKUE YMEHHS W HaBBIKH. [Ipu pereHuu TUTOBBIX 3ajad
JIOTMYCKaeT TpyObIe TOTMYECKHUE U BEIUMCIUTENbHBIC OMINOKH.
IIkaja oneHMBaHMsI TECTUPOBAHMS HA IK3aMeHe
% BBINOJTHEHUS 32 IaHUS Ouenka
86-100 OTan4HO
71-85 Xoportio
50-70 VY 10BETBOPUTETHEHO
menee 50 HeynosnerBopurenbHO




IIkana oueHMBaHMs YCTHOI'O 3a4eTa

OrneHka

Onucanue

3a4TeHo

OOyuaronuiics BIaJeeT MPaKTHYECKUMH U TEOPETUUECKUMU ITPHUEMaMH U METOJaMU
10 TIPOWJCHHBIM pa3jeiiaM JUCIUIUINHBL. YMEET CaMOCTOSTEIIBHO HCIIOJb30BaTh
AITOPUTMHUYCCKUC HpI/IéMBI pemicHus CTAaHAAPTHBIX 3ada4d pasAaciOB JUCIUILIMHBI.
3HaeT MPOrpaMMHBI  MaTepuall  JUCIHMIUIMHBIL, HO  MOXET JIOIyCKaTh
HECYIIECTBEHHBIC OITUOKHU.

He 3auTeno

OGy‘IaIOH_II/If/'ICSI HMECT YaCTUYHBIC 3HAHUA OCHOBHBLIX IPHUCMOB PCHICHUA U
TECOPETUYCCKNX  MCTOAOB, HApymacT JOIMYCCKY0 II0CJIICAOBATCIBHOCTE B
H3JI0KCHUH MaTcpualia. YacTUYHO OCBOCHO HCIIOJb30BaHUE AITOPUTMHUYCCKUX

HpI/IéMOB pPE€UICHUA CTAHAAPTHBIX 3aaa4, JOIIYCKAaCT CYIICCTBCHHBIC OIIINOKH.

[Ikana oneHNBaHMS TECTHPOBAHUSA HA 3a4eTe

% BBIIIOJIHCHUA 32{aHUA PesyabTar
50 - 100 3a4TEHO
meHee 50 HE 3aYTEHO

6.3 TunoBble KOHTPOJIbHbIE 32IaHUS UJIH HHbIE MATEPHAJIbI
VYka3aHbl B IpUIOKEHUH 1.

7. IlepeyeHb OCHOBHOM U 10NOJTHUTEIbHOH Y4eOHOM JIUTEPATYPbl, HEO0XOAMMOI 1JIA
OCBOEHHS THCIMILIHHBI

a) OcHOBHas IuTepaTypa:

1. YkcycoB C.H., ®etucor KO.M. Maremartuka: yaednoe nocooue / C.H. Ykcycos, FO.M.
®etucos. — 3-e u3a., crep. — Crapsiit Ockon : THT, 2018. —352 c.

2. Iluporosa, . H. MaremaTuka: Kypc Jiekuuii : yueonoe nmocodue / M. H. ITuporosa, E.
I'. ®unmunnosa. — ExarepunOypr : , 2022. — 106 c. — Tekcr : snekTpoHHbIN // JlaHb :
JNIEKTPOHHO-OMOMMoTeynass cuctema. — URL: https://e.lanbook.com/book/264200 (mara
oOpamienus: 22.09.2023). — PexxuM foctyna: Juis aBTOpPU3. MOJIb30BaTEICH.

3. CoboneBa, E. H. MaTtemaTuka: kpatkuii Kypc Jiekiui : yueOnoe nmocooue / E. H.
Co6oneBa. — Mxesck : YAI'AVY, 2021 — Yacte 1 — 2021. — 104 ¢. — TekcT : 31eKTpOHHBIH //
Jlanb : anekTpoHHO-OMONMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/296687 (nara
oOpamienus: 22.09.2023). — PexxuM foctyna: Juis aBTOPU3. MOJIb30BaTEICH.

0) lononHUTeNbHAS INTEpaTypa:
4. TopenoB B.. MaremaTuka [D7IeKTpOHHBINA pecypc]: COOpPHUK 3a7ad U yIpaXKHEHUH /

B.1. T'openos, O.JI. Kapenosa, T.H. JlegameBa. — DNEeKTpOH. TEKCTOBbIE JaHHblEe. — M. :
Poccwmiickas MeXIyHapoIHAsS aKaJeMus Typu3Ma, YHUBepcHTeTckas kamra, 2016, — 112 ¢. —
978-5-98699-189-4. — Pexum goctyna: http://www.iprbookshop.ru/70538.html  (mara

oOpamenus: 30.09.2020)

5. Hanko ILE. u np. Beiciiasg MmareMaTHKa B yIpakHEHHUX U 3a7a4ax: yuyeOH. nocobue. B
2-x 4. Y1.-M.: Bercmr mik.,1986r.-340 c.;

6. anko ILE. u np. Beiciiasg maremMaTHKa B ynpakHEHHUX U 3a7auax: yuyeOH. nocobue. B
2-x 4. Y2.-M.: Bercmr mik.,1986r.- 415 c.;

7. 'apbkuna, U. A. Marematuka. Yacts [. CripaBouHbIe MaTe€pHaibl U TECTHI IO MOYJISIM:
yueOHOoe ocodue A cTyAeHToB-3a04HUKOB / . A. Mappkuna, A. M. [lanunos, A. H. Kpyrioga.
— Ilen3sa : [leH3eHCKMil rOCy1apCTBEHHBI YHUBEPCUTET apXUTEKTYPhl U CTPOUTENLCTBA, DBC



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

ACB, 2013. — 328 c¢. — ISBN 978-5-9282-0920-9. — TekcT : 3JeKTpOHHBIHN // DIEKTPOHHO-
oubanoreynas cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/23098.html
(mara obpamenus: 30.09.2020)

8. PsOymiko, A. I1. Brictias marematuka. Teopus u 3agaun. B 5 gactsx. Y. 1. JIuneitnas u
BEeKTOpHasi anredpa. AHamutudeckas reomerpus. uddepenunanbHoe ucuucieHue (QyHKIUR

OJIHOM TIepeMeHHO# : yueOHoe mocobue / A. I1. PaOymko, T. A. XKyp. — 2-e u3n. — MHUHCK :
Brimmitmias mkona, 2017. — 304 ¢. — ISBN 978-985-06-2884-8 (u. 1), 978-985-06-2885-5. —
TekcT : 27eKTpoHHBIH // DnekTpoHHO-O0nbmmoTeunas cuctema [PR BOOKS : [caiiT]. — URL:

https://www.iprbookshop.ru/90754.html (zara oopamenus: 30.09.2020). — Pesxkum moctyma: s
aBTOPU3HUP. N10JIb30BATEIEH

9. Pabymko, A. II. Beicrmas wmartematuka. Teopuss um 3amaun. B 5 wacrax. Y.2.
Kommuiekcuele yncna. HeonpeneneHHbll U onpeneneHHbll uHTerpansl. OyHKIUN HECKOIBKUX

nepeMeHHbIX : yueOHoe mocobue / A. I1. Psoymiko, T. A. XKyp. — Musck : Beimiimas mkoa,
2016. — 272 c.— ISBN 978-985-06-2766-7 (4. 2), 978-985-06-2764-3. — TeKCT : 2JIeKTPOHHBIN
/I DnektpoHHO-OMOmmoreunas  cucrema IPR BOOKS :  [caiir]. —  URL:

https://www.iprbookshop.ru/90755.html (mara o6pamenus: 30.09.2020). — Pexxum gocryma: ais
aBTOPHU3HP. MMOJIb30BATENEH

10. PsOymiko, A. II. Beicimas maremaruka. Teopus u 3agauun. B 5 wactax. Y.3.
OObikHOBeHHbIe nuddepeHimanbupie ypaBHeHus. Psapl. Kpatnele uHTerpansl @ ydeOHOE
nocooue / A. I1. PsOymiko, T. A. XKyp. — Munck : Bemmitmas mkomna, 2017. — 320 ¢. — ISBN
978-985-06-2798-8 (u. 3), 978-985-06-2764-3. — TekcT : 3IEKTPOHHBIA // DNEKTPOHHO-
oubmuoreunas cucrema [IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/90756.htmi
(mara oopamenus: 30.09.2020). — PexxuMm goctyma: Juisi aBTOPU3UP. MOIb30BaTEICH

11. Pynakos B.I1. lllkonbHast u By30BCKas Maremarhka B opMmyriax u rpapukax —
cnpaBoyHoe nocooue. — Tromenb: «Bektop byk», 2005 — 280 c.

8. Ilepeuenr  pecypcoB  HHPOPMALNUOHHO-TEJEKOMMYHUKAUMOHHONH  CeTH
"UnrepHer"

- Exponenta.ru, o0pa3oBaTeNbHbIN MaTeMaTU4eCKUI cauT
(http://www.exponenta.ru/);
- [TpakTkym 1o MaTeMaTHYECKOMY aHAJIN3Y (BUIEOKYPC)

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

- WWW.intuit.ru - Buneokypceel «MaTemaTuka»

- DekTpoHHO-0MOIHOTeuHas cuctema «Jlauby (http://e.lanbook.com/),

- DnekTpoHHO-0MOMoTeuHast cucrema «IPR-books» (http://www.iprbookshop.ru/);

- AJl. Manuta, MIY, Unrepuer-yueOuuk «Teopuss BeposiTHOCTEH H
MareMaTh4ecKas CTaTUCTUKa» Ui CTY/ACHTOB €CTECTBEHHBIX (hakynbTeToB (WWW.teorver-
online.narod.ru);

- Buneokypcel «Teopust BepoSTHOCTEH 1 MaTeMaTHYecKasi CTaTHCTHKay», « OCHOBBI
TEOPUH BEPOATHOCTEH», « OCHOBBI MATEMATUYECKOM CTATUCTUKU» (WWW.Intuit.ru)

9. MeToauyeckue yKazaHus sl 00y4aruuxcsi o0 0CBOEHHIO JUCIIHIJIMHBI

1. ManpuykoBa H.H. MHTerpansHoe ucuncienue (QpyHKUUU OIHON IepeMeHHOW: yueOHoe
nocodue / H.H. ManbuykoBa, C.B. KymukoBa. — Tromenp; ®I'BOY BO T'AY CesepHoro
3aypanbs, 2018. — 78 c.

2. ManpuykoBa H.H. Jluneitnas u BekTtopHas anrebpa [DneKTpoHHBIA pecypc]: ydeOHoe
nocobue / H.H. ManpuykoBa, C.B. Kynukosa; 'AY Cesepnoro 3aypainbs — Ttomens, 2013 —75c.

3. Sxo6rok JI.U. Bunorpanosa M.B. Briciias Matemaruka — yue6Hoe nocodue. - TromeHs:
W3narensctBO Bektop byk, 2016 -409 c.

4. SlkoGrok JI.W. Bunorpagosa M.B. Teopust BeposiTHOCTEH 1 MaTeMaTHYeCKasi CTATUCTHKA-
yaeOHoe mocobue. - Tromens: M3narensctBo Bektop byk, 2016 -260 c.


https://www.iprbookshop.ru/23098.html
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.teorver-online.narod.ru/
http://www.intuit.ru/

10. ITepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHIA
1. Jlnsg BHIMOJTHEHHWS pacdyeTHO-TpapuUecKux paboT CTyJEeHTaM pPEKOMEHIYeTCs
ucIonb30BaTh nporpammy Microsoft Office (anexTponnsie Tadmuibl Microsoft Excel);
2. DHOC Moodle.

11. MaTepuajbHO-TeXHUYECKOe o0ecnedeHne TUCIUIINHBI

JIeKIMOHHbIE M TPAKTUYECKUE 3aHATHS MNPOBOAATCA B AyJAUTOPUAX C KOJIUYECTBOM
y4eOHBIX MECT, JOCTATOYHBIM JUIsl pa3MEILCHUsI CTYACHTOB JAHHOTO HAIIPaBJICHUS MOJTOTOBKH, U
000pyAOBaHHBIX JOCKON WJIK MYJIbTUMEAUHHBIM 000pYyI0BaHUEM.

J1J1s1 BBITIOJTHEHUSI CAMOCTOSITEIILHOM padOThI CTYJIEHTHI MOTYT MOJIb30BaThCSl UNTATBLHBIMHU
samamu  6mOimorekn PI'BOY BO T'AY Cepepnoro 3aypaibs, B TOM YHCJI€ OCHAIIEHHBIX
KOMITBIOTEPAMHU C JIOKAJIbHOM CEThIO U BBIXOJIOM B UHTEPHET.

12. Oco0eHHOCTH 0CBOEHHS AUCHUIIJIMHBI 1JIT HHBAJIMAOB U JIMI ¢ OTPAaHUYCHHBIMHA
BO3MOKHOCTAMMU 310POBbA

OOyuenue oOydvarmUXcs C OrPAaHUYCHHBIMH BO3MOMKHOCTSIMM  370pOBbs  IIpU
HEOOXOJUMOCTH OCYIIECTBISIETCS HAa OCHOBE aJalTUPOBaHHOM pabouell mporpammsl C
UCMOJIb30BAaHUEM  CHELMAIbHBIX METOJOB OOy4eHUS U JAUJAKTHMYECKHMX MaTepualoB,
COCTaBJIEHHBIX C YYETOM OCOOCHHOCTEH TMCUXO(PHU3UUECKOTO PA3BUTHSA, WHIMBHIYaJIbHBIX
BO3MOYKHOCTEH U COCTOSHUSA 310pPOBbS TAKUX 00y4daroLuxcs (o0ydaronierocs).

B nensix ocBoenus yueGHoOM nporpaMMbl AUCUMILIMHBI MHBAIWAMU U JINLIAMU C OTPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10pOBbsI 00€CIICUNBACTCS:

* U1 HMHBAJIUAOB U JIMI[ C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3[0POBbSI IO 3PEHHUIO:
pasMelleHre B JIOCTYMHBIX JUIsl 0OyYarOIIMXCs, SBISIOMUXCSA CIACHBIMU WIH CIA0OBUISIIUMH,
MecTax U B aJalTUPOBAHHOH (popMme cripaBoYHOI HH(OpPMAIMK O paCTIHCaHUH YUIEOHBIX 3aHATHH;
INPUCYTCTBUE aCCUCTEHTa,  OKa3bIBAIOLIEro 00yyaronieMycs He00X0AUMYIO IIOMOIIIb;
BBIIYCK aJIbTEPHATUBHBIX ()OPMATOB METOAMYECKUX MaTepuanoB (KpymHbIM mpudt wim
ayauogaiinel), ucrnonb3oBaHue BepcuM caiita g cinabouipsamux ObC [PR BOOKS u
cnenuanbHoro moomibHoro npuioxenus IPR BOOKS WV-Reader (mporpammsl HEBU3YyalbHOTO
JocTyna K HMH(OpManuu, NpeaHa3HaYeHHOM Uil MOOWJIBHBIX YCTPOWCTB, palOoTaroUMX Ha
onepanrionHoit cucreme Android m 10S, koTopas He TpeOyeT CcHenHalbHO OO0YYEeHHOTO
accucteHrta, T.K. moau ¢ OB3 mo 3peHuto paboTalOT CO CBOMM YCTPOHCTBOM NPHUBBIYHBIM
CIocoO0OM, UCHOJB3Ys CHElHANbHbIE IITATHBIE IPOTPaAMMBbI JUIsl HE3PSUUX JIFOJIEH, C KOTOPBIMU
IPR BOOKS WV-Reader nmeeT noinHyo COBMECTUMOCTH);

* U1 UHBAIUAOB U JMIl C OTrPaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBS IO CIYXY:
Ha/IJIeKAIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHUE HH(POPMALIUY;

* JUId WHBAJIUAOB U JMI[ C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbsl, HMMEIOIINX
HapylIeHUs] OMOPHO-IBUTATENBHOTO alapara: BO3MOXKHOCTb OECHpPENsTCTBEHHOTO JOCTyIa
oOy4aromuxcsi B yueOHbIE [TOMEIEHUs, TyaJIeTHbIe KOMHAThI U JApyrue rnomeleHus kadeapsl, a
TaKXke MpeObIBaHUE B YKA3aHHBIX  TOMEIECHUIX.

OOpa3oBanre O0OY4YaIOIIMXCS C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI MOXKET OBITh
OpPraHM30BaHO KaK COBMECTHO C JAPYTUMH OOy4YalOUIMMHCS, TaK U B OTAEIBHBIX TPYMIaX WX B
OTJIENbHBIX OpPraHU3aIUsX.

INPUJIOKEHHE 1



MuHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit dexepannu
®OI'bOY BO I'ocyagapcTBeHHBIN arpapHblii yHUBepcUTET CeBepHOTo 3aypaibs
MHXeHEepHO-TEXHOJIOIrMYECKUN HHCTUTYT
Kadenpa maremarnku u nuHpopmMaTuKu

®OH/I OHEHOYHbIX CPEIACTB

o yueOHoi nucuurinae MareMaTuka

Jns nanpasiennst noarotoBku 35.03.02 TexHOIOTHS JIECO3arOTOBUTENBHBIX U
JepeBornepepadbaThIBAIONINX TPOU3BOJICTB
O6pa3oBarenbHast nporpamma MHkeHEpHOE /1€710 B JIECOIIPOMBIIIJIEHHOM KOMILIEKCE

YpoBeHb BEICIIEro 00pa3oBaHus — OaKasaBpuaT
PazpaboTumk: crapmmwii npenogasatens M.B. Bunorpamnora

YTBepkeHO Ha 3aceaHuH Ka(eapsl

npotokoi Ne 10 ot «31» mas 2024 r.

N.o. 3aBenyromiero kadeapoii o#/ HH MabuykoBa

Tromens, 2024



KOHTPOJIBHBIE 3AJTAHUS U UHBIE MATEPUAJIBI OHEHKU 3nanuii, ymeHuii,
HABBIKOB M (WJIN) ONBITA 1EATEIbHOCTH, XapaKTEePU3youUIue 3Tanbl ()OPMUPOBAHUS
KOMIIETEeHIHIi B Npolecce 0CBOCHUS JUCIUNINHBI

«MareMaTHKa»

KoHTposibHBbIe BOPOCHI K MPOMEKYTOYHOM aTTeCcTAluM

Bonpocsl 11t MoAroTOBKM K 3Kk3amMeny (1 cemecTp)

Komnerenius

Bomnpocsl

OIIK- 1

Cnocoben peniarth
TUTIOBBIC 3a/1a4u
npodeccuoHanbHOM
NeSITeTIHbHOCTH Ha OCHOBE
3HAaHUU OCHOBHBIX
3aKOHOB
MaTeMaTHYECKHUX
€CTECTBCHHBIX HAyK C
MPUMEHEHUEM
MH(}OPMaLMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

1. Omnpenenutenu U UX CBOMCTBA.
2. Marpuusl. [eiictBus vag marpuniamu. OOpaTHast MaTpHiia
3. Pemenue cucteM JMHEWHBIX ypaBHEHHMH MeToioM Kpamepa,
l'aycca
4, TloHsaTue BEKTOPHOW BenWYMHBL JIMHEHHBIC oOlepanuu HaJ
BekTOpaMu. basuc npocrpanctea. Pannyc — Bekrop. Koopaunatsl
BEKTOpa B JaHHOM Oa3uce.
5. OcHOBHBbIE 331a4U IPOCTPAHCTBA.
6. VYron wmexny Bekropamu. CKallsipHOE IPOU3BEJCHHUE JIBYX
BEKTOPOB U €ro OCHOBHbIE CBOiicTBa. CKaJsipHOE IPOU3BEJICHUE B
KOOp/AMHATHOH (opme
7. BexkTopHOE€ mNpOM3BENEHHME U €ro OCHOBHBIE CBOWCTBA.
CMmelaHHOE TPOU3BEICHUE U €70 OCHOBHBIE CBOWCTBA.
8. VYpaBHCHHE JTMHHUH HA TUIOCKOCTH.
9. PaznuuHble ypaBHEHHUS NpPSIMOH JIMHUM Ha IUIOCKOCTU. YTOJ
MEXAy NpsAMBIMU. PaccTosiHUE OT TOYKU 10 MPSMOM.
10. TInockocts. HopmanbHbIN BEKTOp MIOCKOCTH. PaccrosiHue oT
TOYKH JI0 TI0cKocTU. [IpsiMas ¥ MiIocKoCTh B IPOCTPAHCTBE.
11. TlonsaTHe  KOMIUIEKCHOrO  4Hcha.  AnreOpanueckas U
TpUTOHOMETpHUEcKas (popMa KOMIUIEKCHOTO yncia. ['eomerpuueckoe
n300pakeHue.
12. JlelicTBUS C KOMIUIGKCHBIMU YHCIIAMH.
13. TloHsTHE NOCTOSHHOW U MEPEMEHHON BEIMYHMH, TIPUMEPBHI.
14. ®ynkumsa ool nepemeHHoi. O6sacTh onpeaeneHust GyHKIUN
1 o0nacTh 3HaueHus pyHKIUKU. CriocoObl 3a1aHus QyHKIUH.
15. OcHosHble cBoiicTBa GyHKIMU. [TOHATHE CIIOKHON (HYHKIMH.
16. Tlonstue npenena pyHkiwu. TeopeMsl 0 mpeaenax.
17. BeckoHeuHO Malibleé BEJIMYMHBI U HX CBOWCTBA. beckoHeYHO
0oJIbIlIME BETMUUHBI U UX CBOICTBA.

0 o

18. PackpwiTe Heonpeaenennoctei suaa 0 u © .
19. TlepBblit 3amMevaTenbHBIA Tpenen. Bropoil 3amedaTenbHBIN
npezen.

20. HempepsiBHOCTH (yHKIMA. TOYKH pa3pbiBa QyHKIHH.

21. TloHsTHEe KOMIUIEKCHOTO 4YHCIa, €ro anredpandeckas (opma.
['eomeTpuueckoe n300pakeHue.

22. Tpuronomerpuueckas popma komruiekcHoro uucina. [lepexos ot
anredpanvecKoi dhopmbl KOMIIJIEKCHOTO qucia K
TPUTOHOMETPUUYECKON 1 HA0OOPOT.

23. JleiicTBHs HaJ| KOMILIEKCHBIME drciiaMu. [TokazarensHas Gpopma
KoMILIeKCHOTro yncia. @opmyia Ditepa.




Kommerenims

Bomnpocsl

24. PemieHwe  KBaJIpaTHBIX  ypaBHEHUH C  OTPHUIATEIBHBIM
JTUCKPUMHHAHTOM.

25. 3amauu, NpUBOASAIINE K MMOHATHIO TIPOU3BOTHOM.

26. Ompenenenue npou3BoaHoi. Ee reomerpuueckuii u puznueckuii
CMBICIL.

27. OO1ee npaBUIIO BEIYUCICHUS TIPOU3BOIHOMN IO OMPECIICHUIO.
28. IlpaBwia auddepenuupoBanus. IIpon3BoaHBIE OCHOBHBIX
AIIEMEHTAPHBIX (QYHKIHH.

29. Juddepenmupopanue CJIO)KHOM GbyHKIMH.
JuddepenumrpoBanue HeIBHON PyHKIHH.
30. Jlorapudpmuueckoe  muddepennupoBanune.  I[IpousBoaHbIe

BBICHINX TOPSIIKOB.

31. JIuddepenmman dyuakuun. Ilpumenenue muddepennmana
NPUOJINKEHHBIM BEIYUCIICHUSIM.

32. Ilpu3Haku NOCTOSHCTBA U NPU3HAKK MOHOTOHHOCTU (DYHKIIMH.
33. Toukm »HkcTpemyMa (YHKIUU. YCJIOBHS —CYIIECTBOBAaHUS
HKCTpeMyMa (pYHKILIHH.

34. BpImykiocTb W BOTHYTOCTh (yHKIHMH. Toukm meperuda
byHKIUH.

35. AcumnTotel  ¢QyHkumu. IlpuMeHeHHMe  TNPOW3BOAHON K
UCCIICIOBaHUIO (DYHKIMI 0THOM NIEpEeMEHHOI.

36. IlonstTe (GYHKIMM HECKOJNBKHX IepeMeHHbIX. Obnacth
ornpeenenus, o0JacTh 3HA4eHU M mpeaen (YHKLUUU HECKOJIbKUX
nepemenHbix (OHII).

37. Yactubie npousoaubie ®HII. TTomusiit nuddepenman GHII.
38. IlpowmsBojaHas o HampasieHuto u rpaguent OHII.

Bonpocs 11 moaAroToBKM K 3a4eTty (2 cemectp)

Komnerenuus

Bonpocsl

OIIK- 1
CnocobeHn  pemiaTh

MHoxecTBa 1 onepanuy HaJl HUIMH.

BI/IHapHBIC OTHOIICHUA Ha MHOXXECTBEC.
HeopuentupoBaHHble rpagsl.

CnocoObl 3amanust rpados. IlepBooOpasHast GyHKIUH U
MOHSATHE HEOIIPEIeNIEHHOI0 UHTErpaa.

OcHOBHBIE CBOMCTBA HEOTIPEIETIEHHOTO UHTETpasia. Tabnuia
OCHOBHBIX HHTETPAJIOB.

TUnoBble | OCHOBHBIE MCTOJbl MHTCTPUPOBAHUA: HCIIOCPECACTBCHHOC,

3a/1a4u npoeCCHOHATBLHOMN | 3aMEHBI IEPEMEHHOM, 110 YacTsAM.
JIeATEIbHOCTH Ha OCHOBE 3HaHUM | IHTerpupoBaHre OCHOBHBIX AJIEMEHTAPHBIX PAllMOHAIBHBIX

OCHOBHBIX 3aKOHOB | ApOOeii.

MAaTEMATUYCCKUX U €CTECTBECHHBIX I/IHTeTpHpOBaHHe HCIIPaBUJIIbHBIX SJIEMECHTAPHBIX
HayK c NPUMEHEHHEM | PallMOHAIBHBIX APOOEH.

MH(pOPMaLMOHHO- HuTerpupoBanue He3NIEMEHTAPHBIX PalMOHAIBHBIX APOOEH.

KOMMYHUKAIIUOHHBIX TCXHOJIOT it | 33.,[13‘-11/1, MPpUBOIAIINC K IIOHATHUIO OIPECACIICHHOI'O

MHTETpaa.

. [lonsiTHe  ompeneneHHOro  HMHTerpaia.  BbruucieHue
OTIpeIeIEHHOT0 MHTErpaja U €ro CBOICTBa.

. MeTo/1bl HHTETPUPOBAHUS B ONPEACTICHHOM UHTETpaJIe.

. [IpunokeHuss OINpeneNeHHOro0 MHTerpaja K peIIeHHUI0
MPAaKTUYECKHX 3a/1a4.




KoMnerenuus

Bonpocsl

. HecoOcTBeHHBIC HHTETPAITHI.
. Juddepennmanpaple  ypaBHEHHS NEpBOTO TOpPSIKAa C
paznensomumucs kodhounrentamu. 3agada Komm.

. Jluneitnple  qudQepeHnnaIbHble  ypaBHEHHS — IIEPBOTO
HOPSIIKA.
. [luddepeHnmanbuple  ypaBHEHUS  BBICIIMX  TOPSJIKOB,

JIOIIy CKarOLMe TOHMKEHHUE MOPALKA.
. JIuneitaple ogHOpOAHBIE AU(PepeHIaTbHbIC YPABHEHUS 2-
'O MOPSJIKA C MOCTOSTHHBIMU KO3 (QUIIMEHTaMH.

Bomnpoce! 111 IOAroTOBKM K 3K3aMeHy (3 cemecTp)

Kommerenius Bomnpocst
1. OcHOBHBIE  TIOHATHUS  TEOPUU  BEPOSTHOCTEH:
ucneiTanue U coObiThe. Krnaccudukanus ciaydaiHbIX
COOBITHH.
2. Knaccuueckoe ompeseneHre BEpOATHOCTH COOBITHSL.
Craruyeckas BEpOSITHOCTb.
3. DnemeHTbl KoMOUHAaTOpUKU. OCHOBHBIE (POPMYIIBI.
4, Cymma coOwituii. Teopema ciioxeHus: BEpOsSITHOCTEH
HECOBMECTUMBIX coObiTui. IlomHas rpynma coObITHIL.
OIK- 1 [IpoTrBOMONIOXKHBIE COOBITHS.
CrocoBen pemiarh THUIOBbIE 5. [IpousBenenne CcoOOBITUNA. YCIIOBHAas BEPOSTHOCTH
samaqM  TPO(ECCHOHATBHOM coObITUA. TeopeMbl YMHOKEHHUSI BEPOSATHOCTEH.
eATEIBHOCTH HA  OCHOBE 6. HezaBucumbie coObiTusi. Teopema yMHOMXKEHUS AJis
SHAHMH OCHOBHEIX 3axomop | HE3ABHCHMBIX coObITHIA. BEpOATHOCTh MOSBICHUS XOTS OBI
MaTeMaTUYeCKUX p | OAHOTO COOLITH. . .
CCTECTBEHHDIX HayK c 1. ®opmyiia noaHou BeposaTHocTH. Dopmyna beiteca.
MpHMEHEHIEM 8. [loBTOpHBIE HE3aBHCHMBIE UcCHbITaHUSA. Dopmyna
MH(pOPMaIIMOHHO- beprymm.
KOMMYHHKAIHOHHBIX 9. JlokanpHass W wuHTErpaibHas Teopembl Jlamaca.
TeXHOIOL i ®opwmyia [Iyaccona §
10. Omnpenenenre W BUIBl  CIy4YalHBIX  BEJIMYUH.

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

11. UucnoBble XapaKTepUCTUKU C.B., HX 3HAUYCHUE.
MaremaTtuueckoe OXXHJaHWE I.C.B. FEro cBoiicTBa.
BeposTHOCTHBIN CMBICH.

12. Hucniepcust 11.c.B.: onpesiesieHne, CBOMCTBa, (hopmyia

JJIA BBIYMCJICHUA. CpeL[Hee KBaApATUICCKOC OTKIIOHCHUC.

13. 3aKOHBI pacnpe/ieNeHUs J1.C.B.

14. HenpepeiBable  c.B. @DyHKIMS  pacnpelesieHus
BEpPOSITHOCTEH. H.C.B., €€ CBOMCTBA U TpaduK.

15. BeposiTHOCTB nOnIaanusi ¢.B. B 3aJJaHHBII MHTEPBAJ.
16. [InoTHOCTE pacnpeneneHuss BEpOSITHOCTEN H.C.B., €€
CBOMCTBA U Ipa UK, BEPOSITHOCTHBIH CMBICII.

17. UwucnoBele XapakTEePUCTHKU H.C.B. M(X), J(x), O(X).
DopMyIIbl U1 X BBIYUCIICHUS.

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

19. Yucnossie XapaKTepUCTUKU HOPMaJIbHOTO

pacnpeaciiCHusd.




Komnerennus Bomnpocsr
20. I'enepanbHass ®w  BBIOOpPOYHAs  COBOKYITHOCTb.
Bri6opounsiii MeTOI.
21. BapuanuoHHbIN psl: TUCKPETHBIA U MHTEPBAJIbHBIMN.
[Tonuron u rucrorpamma.
22. Omnupudeckass (QYHKIUS —pacupenesieHus | ee
CBOMCTBA.
23. YucioBbie XapaKTEPUCTUKH BBIOOPOYHOU
COBOKYITHOCTH.
24, OMIUPUYECKHE MOMEHTHl  BBICHIMX  MOPSAKOB.
AcuMMeTpHUsl U IKCLIECC.
25. Craructuueckue OLICHKHU rapaMeTpoB
pacripeneneHus. ToueuHble OLIEHKU U €€ CBONCTBA.
26. OueHkH MapaMeTpoB PaCHpPENECHUs C IOMOIIBIO
WHTEPBAJIOB, MOHITHE HAJIS)KHOCTH HHTEPBAJIA.
217. Craructudeckas mpoBepKa TUMOTe3, BUbI OIIHOOK.
28. 3amaur  KOPPENSIMOHHOTO  aHanmu3a.  llapHas
JTUHEIHAsT KOpPEeNsAIus.
29. Koodpduumenr nuHEHHOW KOppEIsIMH U €ro
cBoiictBa. [IpoBepka Ha 3HAYMMOCTb.
30. VYpaBHeHnue  nuHEWHOW  perpeccun.  [IpaBuio
HaX0XIeHUA K03 PUIeHTa THHEHHOW perpeccuu, ero CBs3b
¢ K09 (OUIIMEHTOM KOPPEIISIIIH.

IIpouenypa oueHuBaHus IK3aMeHA

Bonpocel k 3k3amMeHy oOydaromuecsi MOJy4yaroT B TEUYEHHE MEPBOI HeNneNr Havajia
U3yYEHUS TUCIUITINHBI.

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

1. oOyyaromuecsi [JOIMyCKaloTcd K 5K3aMEeHy [0 JAUCHUIUIMHE NpU  YCIOBHH
YCIICIITHOTO BBITIOJIHEHHSI TEKYIIETO KOHTPOJII B TeUeHHE cemecTpa. K Tekymemy KOHTpOIO
OTHOCSITCS:

- MOJIOKUTEIbHBIE OIEHKH 32 TPOMEXYTOUYHBIE KOHTPOJIBHBIE pabOTHl (OYHas
dopma oOyueHus);

- MOJTyYeHHE OICHKH «3aYTeHO» 3a COOEce0OBaHME IO TeMaM, BEIHOCHMBIM Ha
CaMOCTOSITENIbHOE U3yUEHHUE;

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

- yCIIEIIHas 3alllUTa KOHTPOJIbHOM paboThl (3a0uHast popma o0ydeHus).

B mporuBHOM crmydae oOydaromipecs HE JIOMYCKalOTCS K JK3aMEHAllMOHHOMY
TECTUPOBAHUIO /10 MOJIHOW JIMKBHUJIAIIMM BCEX 33JJ0JKEHHOCTEHH;

2. sk3aMeHanMoHHBIH TecT B DMOC Moodle Biximouaer 30 TeCTOBBIX 3aJaHUM,
BBIODaHHBIX B CIlyyallHOM Tmopsiike M3 OaHKa TecTOBBIX 3agaHuil. OOydaromemycs
IpeoCTaBIsIeTCs | MOMBITKA IS CJJaYM TeCTa MPOI0KUTENIEHOCTBIO 45 MUHYT.

Ecnu 3xk3amen npoeooumcsa no IK3ameHauuoOHHbIM duiemam 6 hopme cobecedosanus,

mo:

1. oOyyaromuecsi MPUXOAAT Ha HK3aMEH COINIacHO Trpaduka 3K3aMEHAlMOHHOM
CEeCCHH,

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

3. KaX/1blif 00yJaromuiics cirydaifHpIM 00pa3oM BBITSATUBaeT ouser, roropurcs 30-40

MHHYT, YCTHO OTB€YACT 3K3aMCHATOPY, IMOCJIC CO6GCG}IOBaHI/I$I 9K3aMCHATOP BBICTABJIACT OLICHKY,
4. OIICHKA 3aHOCATCS B 9K3aMCHAITMOHHYIO BEAOMOCTD U 3aUCTHYIO KHUKKY,



5. pe3yabTaT SK3aMEHa BBICTABISETCS COTJIACHO IIKale OIEHUBAHUS YCTHOTO
9K3aMeHa MPH YCIOBUHU TOCEIIEHHS 00yJalOUIMMCS 3aHATHH, YCIICIIHOTO BHIMOJIHEHUS TEKYIIEro
KOHTPOJIS B Te4eHue cemectpa. K TeKymemMy KOHTPOIFO OTHOCSTCS:

- MOJIOKUTEIbHBIEC OLEHKH 32 TPOMEXYTOUYHBIE KOHTPOJIBbHBIE paboThl (OuHAs
dbopma oOyueHus ),

- MOJIyYCHHE OICHKH «3aYTeHO» 3a COOEce0OBaHME IO TeMaM, BHIHOCHMBIM Ha
CaMOCTOSITEIIbHOE U3yUCHHUC,

- ycremHas 3amura PI'P (ounas ¢popma oOyuenus);

- yCIIeNTHAs 3alliTa KOHTPOJbHOU paboThl (3a0uHas (hopma oOydeHwHs ),

6. B MPOTUBHOM Clly4yae OOYyYaroIIUICs MOTyYyaeT IOMOJHUTEIbHBIE BOIPOCH 10 HE
C/IaHHBIM BHJIAaM TEKYIIETO KOHTPOJIS, M, €CIIM O0YYarOIIUICS HE OTBEYAET Ha JIOTIOJIHUTEILHBIC
BOIIPOCHI, OLIEHKA, TTOJIy4eHHAsl 32 9K3aMEeH, CHUYKAeTCs Ha OJJMH Oasll.

KpnTepml OICHKH 3K3aMCHa

Ecimu sx3amen mpoBomutcss B ¢dopme TectupoBanus B DMOC Moodle, To orenka
BBICTABJISICTCS CHCTEMON aBTOMATHYECKH COTJIACHO IIKaJle OLECHUBAHUS TCCTUPOBAHUS Ha
IK3aMEHE.

Ecnu sK3aMeH pOBOAUTCS 110 9K3aMEHAIIMOHHBIM OmiieTaM B (hopme cobece1oBanusl, TO:

- OIIEHKAa «OTJIMYHO» BBICTABJISICTCS, €CJIM OOYYAIOIIUICS TOJHOCTHIO PACKPBLI
COJZICp’KaHWE BOMPOCOB  OWJIETa, M3JIOKWI MaTepuad B  ONPEICICHHOW  JIOTHYECKOM
[I0CJICIOBATEIbHOCTH, TOYHO MCIIOJIb3YSl MAaTEMAaTHYECKYI0 TEPMHUHOJIOTHIO M MPAKTHUYCCKUE
HaBBIKK, T[IOKa3aJl yMEHHE WUIIOCTPUPOBATh TEOPETHUYCCKUE BBIKJIAIKH KOHKPETHBIMH
npuMepamu; 0e30mMO0YHO OmpenesieT W NPAaBWIBHO TNPUMEHSET METOABl pPEeHICHUs
NPAKTHYCCKHUX 3aJaHUH.

- OIIGHKa «XOpOoHIo» BBICTABJISACTCA, €CJIA 06yt{a}0m1/11‘/ics{ BBITIOJIHHUJI OCHOBHBIC
TpeOOBaHUs  Ha OLEHKY «OTJIHUYHO», HO IMPU ITOM HMMEET OJUH M3 HEIOCTATKOB: B OTBETE
JOIMYIICHBI HEeOOJIBIIINE OIHI/I6KI/I, HE MCKa3uBIIMC MATCMATHUYCCKOC COACPIKAHUC, ITPU OTBETC HA
BOIPOCKI OMJIeTa IOMYIIEHBI OJIMH—IBa HEJI0YETa, UCIIPABJICHHBIC 110 3aMEYaHUIO MPETIO1aBaTelIs;
JIOTIYIIIEHBI OJTHA WJIU JIB€ HErpyOble OIIMOKH NP PEHICHUH MTPAKTUYECKUX 3aJaHHi.

- O11eHKA «yTOBJIETBOPUTEIHHOY BBICTABIISIETCS, €CJIA 00YUYAIOIIHIACS HE TIOJTHOCTHIO
WM HETIOCIIeIOBATEIILHO PACKPBLT COJICp KaHie BOIIPOCOB OMieTa, HO TIOKa3all o0Iee MOHUMaHUe
TEOPUH ¥ TPOJAEMOHCTPUPOBAJ yMEHHS, JOCTaTOYHBIC JUISl JAJbHEHIIETr0 YCBOCHHS
MMporpaMMHOro Mar€purajia o MaTeMaTukKe, UMCIIUCh 3aTPYAHCHUA NI JOIMYIICHBI OILINOKH npu
PELICHUH TPAKTHYECKUX 3aJIaHHii; 00YJAIONIUICS MOXKET BbIOPATh METOJbI PEIICHHS THUITOBBIX
3a1a4, HO 3a7a4dl 0ojiee CJI0XKHOTO YPOBHS BBI3BIBAIOT 3aTPyAHCHHS;, MPH JICMOHCTPAIUU
TEOPETUYECKOTO M TPAKTUYECKOTO MaTepHalia BbISIBICHA HEAOCTaTOuHas C(HOPMUPOBAHHOCTH
OCHOBHBIX YMeHI/II>’I 1 HABBIKOB.

- O11eHKa «HEYTOBJIETBOPUTEIBHOY BBICTABIISETCS, €CIIH O0YUAFOIIUICS HE PACKPBLT
OCHOBHOE COJIep)KaHHE YYeOHOro MaTephaia [0 MaTeMaTHKe, OOHApyKWJI HE3HAHUE WIH
HETMOHMUMaHue OOJIbIIeH TN HanboJiee BXKHOM YacT y4eOHOro MaTepHraia, JOMyIeHbl ONTHOKH
B OIIPCACIICHUU MAaTCMATUUYCCKHUX HOHSITI/If/i, Ipru pCHICHUH MPAKTUYCCKHUX 3aaa4d, KOTOPbIC HE
UCTIPABJICHbI TOCJIE HECKOJBKMX HABOJIIMX BOIMPOCOB IMPEMoaaBaTelis; O0ydaronmuics
MPOJEMOHCTPHUPOBAI HEC(HOPMUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

IIpouenypa oneHuBaHus 3a4eTa
Bompocs k 3auety oOy4Jaromuecs nojydaroT B TeUeHUE MepBOI HeJle Havyalla U3yuyeHus

JTUCITUTUIAHBI.
Ecnu 3auem nposooumcs 6 popme mecmuposanusn ¢ IHOC Moodle, mo:



oOyJaroluiicsl AOMyCcKaeTcsl K MPOMEXYTOYHOM aTTecTallMy MO AUCLUUIUIMHE B Qopme
TECTUPOBAHUS MTPH YCIOBUH MOCEIIECHUS 3aHATHHI M YCIIEIITHOTO BBIOJHEHHS TEKYIIIET0 KOHTPOJIS
B TEUEHHE CEMECTPa, KOTOPOE BKIIOYAECT:

- MOJIOKHUTEIIBHBIE OLEHKH 32 IPOMEKYTOUHBIE KOHTPOJIbHBIE PA0OTHI (0OuHAast popma
00yueHus);

- yCIIEIIHOE COOECeJOBaHWE 110 TEMaM, BBIHOCUMBIM Ha CaMOCTOSTEIbHOE
U3YYCHUE;

- ycremHas 3amura PI'P (ounas ¢popma oOyuenus);

yCHenrHas 3aiura KOHTPOJbHON paboThl (3a0uHast (hopma 0OydeHHs).

B npotuBHOM citydae 00yyaromuiicst He JOMYyCKaeTCst K IPOXO0KICHHUIO TECTOBBIX 3aJaHUH,
JI0 TIOJIHOM JTMKBHUIALIUHU BCEX 33J0JIKEHHOCTEH.

Tect B cucreme anektpoHHOro ooyuenust Moodle Bxmouaer 30 BOmpocoB, B cydaiiHOM
NopsiIKEe BBIOpaHHBIX M3 OaHKa BoIpocoB. OOywaromiemycsi NPEAOCTaBISETCS 2 TOIMBITKU
IPOJIOIDKUTEIBHOCTBIO 45 MUHYT KaXK/ast.

Ecnu 3auem nposooumcsa 6 ghopme cobecedosanusn, mo:

OOyyarommiicst JOIMyCKaeTCs K MPOMEKYTOYHOW aTTECTAIlMH 0 TUCIUILINHE B (hopme
co0ece0BaHus IPU YCIOBUH YCIEIIHOTO BBITOIHEHUS TEKYIIET0 KOHTPOJIS B TEUCHHE CEMECTPA,
KOTOPOE BKJIFOYAET:

- MOJIOKUTEIIBHBIE OIICHKH 32 IPOMEKYTOYHbIE KOHTPOJIbHBIE Pa0OTHI (0uHas hopma
o0yueHus);

- ycrnemHoe co0OeceoBaHUEe MO0 TeMaM, BBHIHOCHMBIM Ha CaMOCTOSITENbHOE
1763 %: (9517 (K

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

- yCIIeUTHAs 3alIiTa KOHTPOJIBHOH paboThl (3a04Hast popma 00ydeHHs).

B npoTtuBHOM ciyuyae oOydaronuiicss He JOMYyCKAeTCs K MPOMEXYTOUHOM aTTecTaluu, 10
MIOJTHOM JIMKBUJIAIIMN BCEX 3a/I0JDKEHHOCTEH

Kpurtepun onenku 3auera

Ecnu 3auer npoBoautcs B popme tectupoBanusi B IMOC Moodle, To onienka «3auteno/He
3aYTEHO» BBICTABISAETCS CUCTEMON aBTOMAaTHYECKU COTJIACHO IIIKajie OLlEHUBaHUS TECTUPOBAHUS
Ha 3a4eTe.

Ecnu 3auet npoBoautcs B popMe UTOroBOro codece10BaHus, TO:

OrneHka «3a4yTeHO» BBICTABISCTCS, €CJIM OOYYAIOIIMICS TOCEIIal 3aHATHSA, YCIEITHO
BBIMOJIHWJI TEKYIUI KOHTPOJIb M YCIEUIHO MPOILIENl HTOIOBOE coOeceJOBaHuUE.

Onenka «He 3auTeHo» BbICTaBIsAETCS, €CIM OOYydaloOLIMICS HE ObLI JOMNYyIIEH K
POMEKYTOUHOM aTTeCTallMM WK HE MPOIIe] UTOroBoe codecel0BaHHe.

BOHpOCLI K coﬁeceImBaHmo mo TeMaM, BBIHOCUMBIM HAa CaAMOCTOATEC/IBHOC oﬁyqeﬂne

Pa3nes 2. Ananntnyeckasi reomerpus. Tema Paznnunbie ypaBHeHHs IPSIMOH
1.TIpssmas TMHMS HA IIOCKOCTH.
2.Paznuunble pOpMbI ypaBHEHHS MIPSIMOI HA TUIOCKOCTH.
3.Yron Mexay npsmMbeIMU. PaccTossHUE OT TOYKH A0 MPSMOH.
4.11nockocth. OCHOBHBIE 33J]a4l Ha MIOCKOCTb.
5.YcnoBue napamienbHOCTH U MEPHIEHANKYISIPHOCTH BEKTOPOB.
6. YpaBHEHHUS TUIOCKOCTH U TPSMO B IPOCTPAHCTBE.
7.YT0OI MEXIY TIIIOCKOCTSIMU. YTOJI MKy TPSIMOU U TNTIOCKOCTBIO.

Pasnen 6. UuTerpanbHoe ucumcieHue. Tema HHTEerpupoBaHHMe TPHUIrOHOMETPHYECKHUX
(pyHKOMii: pa3THYHbIe CJIy4Yad H METOAbl HHTETPUPOBAHNS



J'sinm xcos" xdx
1.Meton pemnieHusT HMHTETPAJIOB BHUIA

ITOJIOKHUTCIIBHOC.

€CJIM M H n HCYCTHOC H

jsinm xcos" xdx

Z.MGTOI[ PEUIICHUA HHTEIPpaIOB B A €CJIM M 1 N YETHOC U ITOJIOXKHUTCIIBHOC.

Isinm xcos" xdx

3.M€TO,Z[ PEUICHUS UHTETPAJIOB BHUAA eCJI M ¥ N YETHOE M XOTs OBl OAHMH

U3 HUX OTpI/II_IaTeJILHBIf/'I .

J'sin MX COS nxdx,J'sin mx sin nxdx, Icos mX cos Nxdx
4. Merton penieHus HHTErpajioB BUIA .

Paznen 8. Iluckpernasi MaTeMaTuka
1. MHOXecTBa U OTepaIuyu HaJl HUMH.
2.buHapHbBIE OTHOIICHUSI HA MHOXECTBE.
3.HeopuentupoBanusie rpadsol.
4.Cnoco0s1 3aganus rpados.

Pa3nen 9. OcHOBBI BLIYHCINTEIBHBIX METOI0B
1. Annpokcumanus.
2.MeTo/1 HAaUMEHBIIMX KBaAPATOB. AJITOPUTM BBIYUCICHUS

IIpoueaypa oueHuBaHuUsI codece0BAHUS

CobecenoBanrie MpoBOAUTCS B (hopMe WHAMBUAYAIBHOTO OINpOca MAJis ONpeAeTeHUs
YPOBHSI OCBOCHHOCTH OOYYalOIIMMHUCS TE€M, BHIHOCMMBIX Ha CaMOCTOsITeIbHOE m3ydeHue. Kaxk
paBuII0, cobece0BaHKEe MTPOXOIUT Ha KOHCYNIbTanuu. [IpenoiaBarens 3apanee npeaynpekaacT
00yyJaromerocsi 0 CpoKax MpoBeNeHHs cobece1o0BaHMs, TPEOOBAHUAX K TIOATOTOBKE MaTEpPHAJIOB,
3HaKOMHUT C BOIIPOCAMHU K COOECEOBAHHUIO.

OTBeT Ha BOMPOC CUUTAETCS MPABWIBHBIM, €CIM MO CBOEMY COACP)KAHUIO MOJIHOCTHIO
COOTBETCTBYET 3aJJaHHOMY BOMPOCY, COJEPKUT BCE HEOOXOAMMBIE TeopeTHueckue (akThl U
000CHOBaHHBIE BBIBOJIBI, @ €T0 U3JI0KEHHE MAaTEMaTHYECKH TPaMOTHBI.

Kpurtepuu ouenku codeceoBanus

OTBET OLIEHUBACTCS KOMIUYHOY, €CIIA 00yIAIOIIUHCS:

1) mMOMHOCTBIO pacKpbUT COJIEP)KAHHE BOIPOCOB B 00BEME, MPEILyCMOTPEHHOM
IIPOrpamMMOoii;

2) UBIOXKWJI MaTepuall TPAMOTHBIM SI3BIKOM, TOYHO WCIOJB3YsS MaTeMAaTHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY, B OIIPEEIICHHON TOTHYECKON MOCIeA0BaTeIbHOCTH;

3) oTBevas1 CaMOCTOSITEIHHO, 0€3 HaBOISAIIUX BOTIPOCOB MPETIOaBaTEIIsI.

Bo3moxHBl 1-2 HETOYHOCTH TMPHU OCBEIICHUHM BTOPOCTENEHHBIX BOIPOCOB WM B
BBIKJIaJIKaX, KOTOPBIE 00YYArOIIUIACS JIETKO MCIIPABHJI TTOCIIE 3aMEeUaHMsl.

OTBeT OIIEHUBAETCS «XOpOouLo», €CIU YIOBIETBOPSIET B OCHOBHOM TpEOOBaHUSAM Ha
OILIEHKY «OTIIMYHO», HO TIPY ATOM HUMEET OJINH U3 HEJ0YCTOB:

1) B W3JOXEHWH JOMyILIEHbl HeOONbIIMe MpoOenbl 3HAHWNA, HE WCKa3HBIINE
MaTeMaTHYECKOE COJIepKaHNEe OTBETA,

2) pomymieHbl 1-2 HemoueTa TMPH OCBEIICHHMH OCHOBHOTO COJAEp)KaHUS OTBETA,
UCTIpaBJICHHBIC TIOCIIC 3aMeUaHMs;

OTBeT OLIEHUBACTCS «YO0081eMEOPUNENbHOY, €CITH:

1) HEMOTHO PaCKPBITO COJEpP)KaHNe MaTepuaia (Coaep)aHue U3JI0KEHO (PparMeHTapHO,
HE BCET/a MOCIIeI0BATeNhHO), HO TIOKa3aHo o0liee MOHMMAaHKUE BOTIPOCa U IPOAEMOHCTPUPOBAHBI
YMEHHSI, TOCTATOYHBIC [T TATbHEHINIEro YCBOSHHUS IPOTPaMMBI;

2) WMeNUCh 3aTPyAHEHHsS] WM JOMYIICHbl OIIMOKH B OMNpEICICEHUH TMOHSITHIA,
UCTIOJIb30BaHUHM MaTEeMaTHUECKOW TEPMHHOJIOTHH, HCTIPABIICHHBIE MTOCIIE HECKOIBKIX HABOISIIINX
BOIIPOCOB;



OTBeT OLIEHUBAETCS OTMETKOH «HEeYy00871emeopumesbHo», €Cllu:

1) He packphITO cozepkaHue yUeOHOTO MaTepuana;

2) oOHapy>XeHO HE3HAHWE WJIM HETIOHMMAaHHE OOyYarolIMMcsl OOJIbIICH WM Haubojee
Ba)XHOH yacTu yuyeOHOro MaTepuaa;
3) nomymieHbl OIIMOKM B OMNPENCNICHUH MOHSTHUS, IPH HCIOJIb30BAaHUM MaTeMaTUYEeCKOM
TEPMUHOJIOTHH, KOTOpbIE HE HCIPABICHBI II0CIE€ HECKOJIBKHX HABOAAIIMX BOIPOCOB
IpernoaaBaress.

Kommuekr 3aganuii 1iis1 pacuerHo-rpadpuueckux pador (PI'P)

Tema 1. IlpusioskeHue NPOU3BOAHOM K MCCJIEIOBAHUIO CBOMCTB (PYHKIMM OHOM
nepeMeHHOM 1 mocTpoeHuo rpagukos (1 cemecrp)

3ananue. [IpoBecTy mogHOE Hccie10BaHUE YKAa3aHHBIX (PYHKIIUN U TIOCTPOUTH UX TPaPUKu
10 TUTaHy:

1. Haiitu obGnacTh onpeencHus GyHKIIUH.

1. UccnenoBaTh PyHKIUIO HA YETHOCTD (HEYETHOCTH ).

2. VccnenoBath (hyHKIHUIO HA IEPUOAUYHOCTb.

3. YKa3arh NpoMeKyTKH MOHOTOHHOCTH (DYHKIIMU U HAUTH €€ TOUKH S3KCTPEMYMOB.

4. Hatitm TOoukm mepernba rpaduka (yHKIuH. YKa3aTh MPOMEKYTKH BBITYKIIOCTH,
BOTHYTOCTH.

5. HaiitTu ypaBHEHUS BEPTUKAJIbHBIX U HAKJIOHHBIX aCHMIITOT, MUCIOJIb3Ysl YCIOBUS IS
CYILLIECTBOBAHMS 3TUX ACUMIITOT.

6. JlomomHUTEIBHBIE TOUKU AJIs1 60JIee TOUHOTO MOCTPOCHHS rpaduKa.

7.Iloctpouts rpaduk GyHKIUU.

y X2 —2X+2 y= X+1 (51) y X
— = 5 y=e +X =——
Bl x-1 B2 (x-1) B3. B4, (9-%)
y=4X‘—X2‘4 y:L y:'LX B3. y:x—ln(1+x2)
B 5. X B6. 4x*-1 B7.
x? —y2_ -x* x> —x-1
- y=x"-2hx 3 _
Bg_y X2 —x+1 B 10. B11. Y=x¢~’ Blz.y X2 —2X
_(x=2) X y=In x*+1 _X+6
B 14. y= X+1 B 15. Y 1-x B 16. ( ) B17. y X% +1
B 18. ¥ =XInx B 19 y=(x—1p>" y:x2—3x+2 - 2x—12
' B 20. x+1 o1 (x-1)
s D =2 (x-9) _ ¥
B2 ) X1 B 23. X B24 .~ 3 B25  W'-1
2 4 —
, e y_X2+X_12 _(5x*+3) _‘11 ig
B 25. e’ B 26. B 27 X B 28.
y= 5X2 y:(5x2+3) (x-1) y_Xx2
B 29. 4—X B 30. X B 31. y= X+1 B 32. x? -1

Bonpocs k 3amurte PI'P no teme 1
1. O6nacte onpenenenus pyukuun D(f) u obnacts 3Hauenuit pynkun E(f).
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CpoiicTBa (QyHKIHMH: YETHOCTb-HEYETHOCTh, IEPHOIUYHOCTH; MPOMEKYTKH
(Bo3pactanus U yObIBaHUS) (DYHKIIUH; HYJTU (QYHKIIUH.

OKcTpeMyMbl QYyHKIHH.

Touxu nepernda rpaduka GyHKIUH.

[TpoMeKyTKH BBITYKJIOCTH (BOTHYTOCTH) rpaduka pyHKITUH.

[TonsTie acuMOTOTHI Tpaduka GyHKIHUH.

VY cnoBus CynecTBOBAHUS BEPTUKAIBHBIX U HAKJIOHHBIX aCUMIITOT.

Cxema uccnenoBanus (PyHKIUU OJTHOW MEPEMEHHOM.

MOHOTOHHOCTH

Tema 2. O0bikHOBeHHbIE TP PepeHIUATbHBbIE YPaBHEHUS (2 cemecTp)

Bapuanr 1
1. Pemmnts Y1 ¢ pazgenstommucs nepeMeHHbIMU (x+4)dy—(y-2)dx=0
UHTErPAJIbHYIO KPUBYIO, IPOXOIAIILYO Yyepe3 Touky M(0; -1).
2. Haiitu o6miee pemenue /Y1 ¢ pa3aensrommMucs nepeMeHHbIMH:
e*sin ydx +tgydy =0; y'v1-x° —cos’y =0.
3. Pemute omHOponaubie JVi:
xy'=3y(|n y—In X), y(1) =0; x+y)y +x—y=0.
4. Pemnts JTHAY1 y'+ ycosx =sin 2x, y(0)=0.

! —_—
5. Pemuth ypaBHeHue bepnyiu yty= X\/§ .

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

y" =4C0S2X, HadaabHBIEC YCIOBHS : {

7. Pemuts JIJIY 2 :
V=¥ =2y=0; »"+9y=0; '+4y'+4y=0; )" —6)'+10y=>51.¢"

Bapuant 2
1. Pemmts Y1 ¢ pazaensiomuMucs nepeMeHHbIMU (y—1)dy+(x+2)dx =0
UHTETPAIbHYIO KPUBYIO, TPOXOIAIILYO Yepe3 Touky M(0; -1).
2. Haiitu o6mee pemenne /Y1 ¢ pa3aensrommmMucs nepeMeHHbIMHU:
(sin(2x +y)—sin (2x — y))dx = ﬂ y—y =y? +xy'.
siny
3. Pemmnts omHopomnbie JVYi: (x—y)y'—=y=0; y1)=1,x+2y=xy"

4. Permmurs JTHJTY: : Xy +(x+Dy=3x’" mpu y(-l)=e.

' _2.X
5. Pemnteh ypaBHeHue bepryn y+2y=y'e .
6. Peuts /[V1, nonyckaromue NOHMKEHUE TOPSAKA:
" - ¥(0) =-3,
y = X+ SIn X, HaYaJIbHbIE yci1oBUuA " ,
y'(0)=0; y'xInx =y
7. Pemmnts JIJIY? :
y"—=5y'+6y=0; y"+3y'=0; y"+2y"+5y=0,
y"—=5y"+—-6y =3c0s x+19sin X

Bapuanr 3

IMOCTPOUTD

U MOCTPOUTH



1. Pemmts J[V: ¢ pasiensomumucs nepemennsii 3 +1)dx —(1+x)dy =0

UHTETPAIbHYIO KPUBYIO, TPOXOIAIILYO Yepe3 Touky M(0; -1).
2. Haiitu o6miee pemenue [[Y1 ¢ pa3aenstomuMucs nepeMeHHbIMU:
(x2 + x)ydx + (y2 +1)dy =0, yx’+l1=y-y'x

3. Pemmts ommopomuee JVi: XY =Y+xet, y(0) =1, (yz _3"2)5" =-2xy |

4 Pemmrs JIHIY; Y +2xy=x¢" mpu y(0) =1
Y
X

X
2
5. Pemnts ypaBHenue bepryiuun y
6. Petute [[Y1 , nomyckaromye NOHUKEHUE MOPSJIKa:
y(® =0,

6
y" =—, HauaneHBIe ycnoBus: 4y (1) =5, 4,7 —

i yO-1

7. Pemuts JIJIY?2 -
Y4y -6y=0; 349y =0, y'-4y'+20y=0; )" +8)'+25y=18-¢"

Bapuanr 4

. Pemmmts IY1 ¢ pa3mensromMMHUCS MEPEMEHHBIMU dy—2(x+1)dx=0
UHTErPAJIbHYIO KPUBYIO, TPOXOIAIILYO Yepe3 Touky M(0; -1).
2. Haiitu o6miee pemenue /Y1 ¢ pa3aensrommMucs nepeMeHHbIMH:
(x +4)dy —xydx =0; (1+e* x =e¥y’;
2

' 2 2 . 2 1
3. Pemuts oxHopoausie Vi : 2xyy'+x" =y*, y(1) =1, Xy =2xy-y".

2.1
4. Pemnth JIHI[le y —-2xy=3 mpu y(l)=-1.

' —
5. Pemnte ypaBHeHue bepryin yX+y=-xy
6. Pemute /Y1, monyckaroiye NnOHUKEHUE MOPSIKA:

y(0) =1,
y"” =sin X, HauaneHbIe ycnoBusa < y'(0) =0,
" '
y'0)=0yx=y.

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

Bapuanr S

U IIOCTPOUTH

IMOCTPOUTD

4 —_—
1. Pemuts JIY1 ¢ pa3nensromumMucs nepeMeHHpiMe - XY —Y = 0y MOCTPOUTH UHTETPAIbHYIO

KPUBYIO, IPOXOAsILyt0 uepe3 Touky M(1; 4).

2. Haiitu o61ee pemenue Y1 ¢ pa3aeisromiuMUcs epeMeHHBIMU:

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

3. Peutp ommopommsie JYp: (¥+1)dx—xdy=0. xp'+x+y=0.
4. Permuts JIHJIY, 0 — 2y = —x mpu y(1)=0.

' 2 _
5. Pemuth ypaBHeHue bepHyiu Xy - 2x \/§ =4y.
6. Pemuts /1V1, nonyckaromue NOHMKEHUE TOPSAKA!



y(0) =1,

=c0s’ X, HavanbHble yenous {y'(0) =- }/ ,

y=0 207" =)+

m

y

7. Pemmts JIJIY?:
9y"—6y'+y=0; y'+12y'+37y=0; y"—2y' =0;
y"—2y"'—8y =12sin 2x —36€0s 2X

BapuanT 6

! —_—
1. Peutits JIY1 ¢ pasaensommmucs nepeMennsivu YY TX =0

KPUBYIO, POXOAIIYO Yepe3 TouKky M(3; 4).
2. Haiitu obmiee pemenue [[Y1 ¢ pa3aenstomuMucs nepeMeHHbIMU:

nu MMOCTPOUTH UHTCIPAJIbHYIO

R o ’ '
3 x y—xy' =1+x%y"
’ % I _
3. Pemute omHopomuble J[Yi: W =V—Xeo. Xy =Y tqxp.

4. Peumnts JTHIY1: ¥ —2x0=2%" ppy y(0)=0.
f X

xy'-y=—

5. Pemuth ypaBHeHue bepHyiun y

6. Petnte /Y1, monyckaroiuye NOHMKEHUE MOPSIKA:
y(0)=—¢",
YO =1 29)"=()-4

y"=C0SX+e ", HavaJbHbIC yCIOBHS : {

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

Bapuanr 7

1. Pemute JIY1 ¢ pa3aensommmMucs nepeMeHHbIMU xy'+y=0 y MMOCTPOUTH UHTETPATHLHYIO
KPHUBYI0, IPOXOJIAIILYIO uepe3 Touky M(2; 2).

2. Haiitu o6mee pemenue /[Y1 ¢ pa3aenstomuMucs nepeMeHHbIMU:

V+y+y?=0.  y?Inxdx—(y—1)xdy=0

xy'=yln y 2 1 _
3. Petuuts omHOpoanbie J{V1: X Xy =ylx+y).

2
4. Permts JTHJY 1Y +y=-xe’ mpu = zie
5. Pemuts ypaBHenue bepnyiuu (X +1)y! ty= (X +1)y2 .
6. Pemute Y1, monmyckaroiye mOHUKEHUE TIOPSIKA:

. y(0) =8,
y" = e? +1, HauansHbie yenosus < y'(0) =5,

y(0) =2 x>y +x*y' =1;

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

Bapuanr 8

1. Pemmutes IY1 ¢ pa3penstomuMucs nepeMeHHbiMu Y =Y u MMOCTPOUTH UHTETPAIBHYIO
KPHUBYIO, IpOXOJIAILyto uepe3 Touky M(0; 1).
2. Haiitu o6mee pemenue /[Y1 ¢ pa3aenstomuMucs nepeMeHHbIMU
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xy'+y =y’; cos ydx = 241+ x?dy +cos yv1+ x?dy
' 2 2 2 ' 2
3. Peumts oxHopommble JYi: XY VX TY Y (X _ZXY)Y =Xy-y"

/ o3 2
4. Permuts JIHY1 (X +1)y ty=X +X mpu  y(0)=0.
’ 5.3 x _
5. Pemuth ypaBHeHue bepHysnu X' +2y+xyet =0,
6. Peute /Y1, monyckaroiue NOHUKEHUE MOPSIKA:

Y7 ==14,

y" =sin® X, HavagbHbIE YCIOBHUS :
Y =0 xy" =y +x%

7. Pemute JIHY? :

y"—y=0;4y"+8y'—5y=0; y"—6y'+10y =0;

y"+2y'— 24y =6c053x—33sin 3x

Bonpocs! k 3amure PI'P o Teme 2
Onpenenenne 0OBIKHOBEHHOTO M (HEepeHIINAIEHOTO yPaBHEHHUS.
Y 1. IloHsTHE OOIIETO M YaCTHOTO PEIICHHMIA.
Cwbicn 3agaun Korm.
['eomerpuueckuii cmbica pemenus VY.
JIY1 ¢ pa3nenéHHbIMU U pa3IesIOIMMUCS IEPEMEHHBIMU. AJITOPUTM UX PELLIEHMUS.
Onnopaubie J[Y1. MeTton penieHust ypaBHEHUM.
JIvHeitHbIe OTHOPOAHBIE U HEOAHOPOAHBIE [V 1.
Metoibl pelieHus: TUHEUHBIX HEOJHOPOAHBIX V1.
VYpaHenue bepHyin: o0y BUJ U METOJT €r0 PELLICHUS.

. Tpu Bupa /1Y, nonyckaromux NOHUKEHHUE MTOPSIKA U UX METOJIbI PELICHHUS.
. Onpenenenve TMHEHHOTO AU PepeHInaNbHOrO ypaBHEHUS 2-T0 MOpsIKa

. Teopema o ctpyktype obmero pemenus JIVYo.

. IlonsiTHE XapakTepuCcTHYECKOrO ypaBHeHus JI[IY 2.

. Buzp! ob1ero pemieHus xapakrepuctuueckoro ypasHenus JI/[Yo.

. JIunelinpie HeopHOpoAHBIE J[Y2 C MOCTOSHHBIMU KO3 PUIIIEeHTaMu

IIpumeyaHue: BCce OTBETHI HA BOIIPOCHI MOSICHATH Ipumepamu u3 PI'P.

Tema 3. [lepBuunasi 00padoTKa pe3yJbTATOB HAOJII0I€HUSI METOAOM MaTeMaTHYeCKOM
craTucTuky (3 cemecTp)

3anaHue:

1. CrpynnupoBath JaHHbIE B BAPUALMOHHBIN pAJl U MPEACTABUTh B BUJIE AIMIIUPUUYECKOMN
(GYHKIIUM pacipeesieHus.

2.  WM3oOpa3uTh Tpaduvecku BapUALMOHHBIA psila U HSMIOUPUUYECKYIO (YHKITUIO
pacrpezeneHusl.

3. BBIUKCINTH OCHOBHBIE YHCIOBBIE XaPAKTEPUCTUKH BHIOOPOYHON COBOKYITHOCTH.

4. Omnpenenuth I'paHMIBl UCTUHHBIX 3HAYEHUM YHCIOBBIX XapaKTEPUCTHK, M3y4aeMOM
CIIy4aiiHOM BEJIMYMHBI C 3aJaHHON HAJEKHOCTBIO.

5. OdbopmMuTh coaepKaTebHYI0 HHTEPIPETALHS PE3yIbTaTOB MEPBUYHON 00paOOTKH 1O
YCIIOBUIO 3a/1a4H.

IIpumeps! Bapuantos PI'P

Bapuant Ne 1
JlaH TOpeMOHTHBIN pecypc KopoOku nepenad Tpakropa J[T-34 B MoToudacax.



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 Hapa0otka asuratens AM3-238Hb 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 3amure PI'P o Teme 3

1. Yro saBisieTcsd NpeIMETOM U METOIOM MaTEMaTUYECKOW CTATUCTHKU?

2. Kakue ocHOBHBIE 3a/]au pelIaeT MaTeMaTu4yecKasi CTaTUCTUKA?

3. B KkakoM COOTHOLIEHMM HAaXOIUTCS MaTeMaTH4YecKas CTaTUCTHKA C TEOpHeH
BEPOATHOCTEN?

4. Kakass COBOKYNHOCTb Ha3bIBaeTCs TIeHepaibHOHl (BbIOOpO4HOIT)? B uem cyTh
BBIOOpPOUYHOTO MeToAa? B 4em 3akiiro4aroTcsi OCHOBHBIE TPEOOBAaHMS K BHIOOpPKE?

S. Kakas BbIOOpKa Ha3bpIBaeTCs penpe3eHTaTuBHOI? Kakue criocoObl popMupoBaHus
BbIOOPKH BBI 3HaeTe?

6. Korna BpIOOpka Ha3bpiBaeTcsi HOBTOpHOW (OecroBTopHOi)? Kakas BbIOOpKa
CUMTAETCS MAJIOW, CPEHEH, OOJIBIIION?

7. Kakue BapranioHHbI€ psiibl Bbl 3HaeTe? MOYKHO JIM OT IUCKPETHOTO psAJla IEPEUTH
K MHTEPBAJILHOMY ¥ HA000poT? OT 4ero 3aBUCHUT YMCIIO UHTEPBAJIOB TPYIITUPOBKU?

8. Kak oT mpocToii craTHCTHYECKOM TaOJIUIbl JaHHBIX MEPEeHTH K BapUalMOHHOMY
psny?

9. Kak rpaduueckn n300pa3uTh AUCKPETHBIN (HENPEPHIBHBIN) BapuaIlMOHHBIN psia?

10. Uro ompexpenser sMmnupudeckas ¢GyHKuus pacrpeneneHusi? KakoBbl cBoiicTBa
IMIUPHUYUECKON QYHKIIMU pacnpeeneHus ?

11. Kax HaliTu BEpOATHOCTh NONAJIAHMS CIIy4aliHOW BETMYMHBI HA 33/ITaHHBIN YYaCTOK,
€CJIM U3BECTHA SMITUpHUecKast PyHKIUS pacrpeaeneHus’?

12. Kakne XxapakTepuCTMKM UEHTPAJIbHOW TEHACHIMM CIyYallHOH BEJIIMYMHBI BbI
3Haere?

13. Kakum cBoiicTBoM 001aiaet BeiOOpouHoe cpennee? Kakue BUIBI CpeTHUX KpOMe

X¢ MCTIONB3YIOTCS B pacueTax?
14. B KakoM COOTHOIIEHUH apH(pMeTHUecKas CpeIHssI HAXOAUTCS C APYTUMH BUJAMU
cpeaHuX (Ma)XOPaHTHOCTh CTETIEHHBIX CPETHUX)?



15. Kaxk BeraucnuTh aucnepcuro (cpeaHee KBaapaTHieckoe OTKIOHEHHE) BRIOOPOYHON
COBOKYMHOCTH? B KakoM COOTHOIIEHUW HaxOIUTCs oOIIas MUCTIEepCUsi ¢ TPYIIOBOH U
MEXTPpynIoBoil nucnepcusmu? Kakumu cBoiicTBaMu 00J1a1aeT AUCTIEPCHST?

16. Uro xapakrepusyeT Kod(GUIMEHT aCHMMETPUH B KaK OH BBIYUCIIACTCS?

17. Kakpe MeTonpl  BBIYMCIEHHWS  YUCIOBBIX  XapaKTEPUCTUK  BBIOOPOYHON
COBOKYITHOCTH BbI 3HaeTe?

18. Kak ynpocTuts pacder 4nciaoBbIX XapakTepuctuk? Kakoe uncino mpuHuMaeTcs B
KaueCTBO JIOKHOTO HYJISA?

19. [To xakum opMmyaaM OT YHCIIOBBIX XapaKTEPUCTUK, BBIYUCICHHBIX B YCIOBHBIX

BapUAHTax MPOU3BOJUTCS TMEPEXOJ K YHCIOBBIM XapaKTepUCTUKAM B IEPBOHAYAIBHBIX
BapHuaHTax?

20. Kaxkas onenka Ha3biBaeTcs TouedHoi? KakoBbl TpeOOBaHUSI K TOUEYHOM OLICHKE
HEU3BECTHOTO mapameTpa pactpeneneHus? Kakas Toueynas olieHKa Ha3bIBa€TCA COCTOSITEIbHOM
(HecmeneHHOH, 3¢ (heKTUBHOMN)?

21. Uto SsBISIETCS TOUYCYHOM OIICHKOM TEHEepaJbHOM CcpenHed (reHepalbHOU
JUCIIEPCUH, TEHEPATIBHOTO CPEAHEKBAAPATUUECKOTO OTKIOHEHUS)?
22. Kakas onenka Ha3biBaeTcsi WHTepBajibHOM?  Kakoil WHTEepBasl Ha3bIBaeTCSA

HaneKHOCTHRIM? Kakasi BepOATHOCTb HA3bIBACTCS JOBEPHUTEIIBHOW, HaACKHOCTHOUN? J[laiiTe
MOSICHEHUS Ha TpaduKke HOPMAJIBHOTO 3aKOHA PACTIPE/ICIICHHUS.

23. [To xakuMm QopmysiaMm HaXOAWTCS HAJESKHOCTHBIA MHTEPBAT Ui TE€HEpPaIbHOM
CPEIHEH M reHepaIbHOTO CPEIHEKBAAPATHUECKOTO OTKIOHEHUS?

IIpoueaypa oneHMBaHHUA pacyeTHO-TPapuUeCKOii padoThI

PacuetHo-Tpaduueckas pabora - BUJ IUCbMEHHOM pabOThI, HAIIpaBJIEHHBIH HAa TBOPUYECKOE
OCBOEHHE KOMIIETEHIMI, IPONUCAaHHbIX B pabodell mporpamme AucuMILIMHbEL. OOyyarouemycs
HeoOxonuMo npopabortaTh Matepuan no teme PI'P, ucnonb3ys 3anucu jeKIui, TpakKTHYECKUX
3aHATMM M MUCTOYHMKM JuTepaTyphl. [lpenongaBaTens Ha3HayaeT BapUaHThl 3aJaHU.
OOyuaromuiics pemaeT 3aJaHus CBOETO BapuaHTa B JOMAIIHHUX YCJIOBUSAX, pPacHpeiesuB
panuoHaibHO cBoe BpeMs. ['oToBas paboTa peaocTaBiseTcs Ha IPOBEPKY Mpernojasarento. Eciau
OHa BBINIOJHEHAa BEpHO, TO MpENoJaBaTeNlb Ha3HAa4yaeT Bpems Ui ee 3alluThl B (opme
coOecenoBanus. Eciau B paboTe MMEIOTCS 3aMeudaHus, TO OHA BO3BpallaeTcs o0ydarouemMycs Ha
0paboTKY, BIOCJIEACTBUN paboOTa 3alUIIAeTCs.

[Tpu onenuBanuu PI'P oOpaiiaercss BHUMaHHE Ha CIEIYIOIINE MOMEHTHI:

1. coJiepKaHue paboThl;

2. IMOCTAHOBKA 1I[EJIM U 3a/1a4;

3. HOPSI0K POBEIEHHs aHAJIN3a [0 TEME UCCIIeI0BaHMS;
4. MOJIHOTA U IPABUIILHOCTDH BBIBOJIOB pa0OTHI;

5.1M0ps10K 0(OPMIIEHHS UCIIOJIB30BAHHBIX HCTOUHUKOB HH(pOpMaIUU
Kpurtepun onenkn

Onenka «3aumenoy BBICTABIISAETCS, €CITH:

1. paGoTa BBINIOJIHEHA 11O TUIAHY;

2. B KQKJOM ITyHKTE MPUBEJCHO MPABUIILHOE Pa3BEPHYTOE PEUICHHE;

3. 00beM 1 ohopmIIeHHE pabOTHl OTBEYAIOT TPEOOBAHUSIM;

4. paboTa BBITIOJIHEHA aKKYPATHO, B 33/IaHHOM JIOTHKE, 0€3 BEIYUCIUTEIBHBIX OIMIHOO0K;

5. YCPTEK BBINTOJIHEH KPYITHO U B COOTBETCTBUU C Tpe60BaHI/I5[MI/I K 4CpTCIKaAM;

6. 00y4aroIuiicst MOKET OTBETUTH Ha MpeJI0KEHHBIE BOIIPOCHI IO JaHHOM padore.

Onenka «He 3aumeHno» BBICTABISIETCS, €CIH HE BBITOJHEHBI TPEOOBaHUS K OICHKE
«Baumeno».



KommnuiekT 3aianuii 1Ji1 KOHTPOJbHBIX padoT (ouHasi popma)
Ounas popma o0yueHust

Tema [leiictBust Hax MaTpunamu. Pemmenue cucreM JIMHEHHBIX YPaBHEHU MEeTOI0M
Kpamepa u I'aycca

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

1.4nsa gaHHoro onpegenntens A= 4 5 0 =3 pajitu MuHOpHI M anrebpandeckue

JIOTIOJTHEHHS YJIEMEHTOB a15, A33.
2.Jlanwl nBe Matpuiisl A u B. Haiitu: a) AB; 6) BA (eciu 3To BO3MOXXHO).
A=R2—-1-38-7—-6-342), B=(2 —-1-23-54121)
3.Pemmuts CJIY: a) metonom Kpamepa; 6) MmaTpuaHbIM METOI0M; B) MeTo/IoM [ aycca.
8x, +3x, —6x, =—4
X+ X, = X3 =2
4%, + X, =3%X;, =5

BapuanTt 2

-1 3
-9 0
-1 3

A O ODN
N N W O

1.0n5 paHHOro onpegenvtens A= 0 6 majiT MUHOpBI K anrebpanyecKue

JIOTIOJTHEHMSI SJIEMEHTOB a3y, A14.
2.Jlansl 1Be MaTpuisl A u B. Haiitu: a) AB; 6) BA (eciii 3T0 BO3MOXKHO).
A=(0-1327 -1-322), B=(64-123-1)
3.Pemuts CJIV: a) metoiom Kpamepa; 0) MaTpuyuHbIM MeTO10M; B) MeTosioM ["aycca.
2%, — X, +2Xy =3
X, +X, +2X, =—4
4% + X, +4%, =-3

Tema: [leiicTBUSI ¢ KOMILUIEKCHBIMH 4YucjaaMu. M300paskeHne KOMIUIEKCHBIX YHCEJ HA
nj1ockocTH. Paziimynbie (popMbl 3a11McH KOMILIEKCHOT0 yncaa. @opmy.ia Jiijaepa. Pemmenne
KBaJPaTHbIX YPABHEHHUH ¢ KOMILIEKCHBIMH KOPHAMM.

Bapmuanr 1

1.M306pa3uTh Ha KOMITICKCHOM MIOCKOCTH wrcaa 2 =9~ 2l Z; ==35+23I.

2. Jlano: & =22 2, =141 Byraycaurs B anre6panyeckoit dopme: & 3% Z° %

=36 =154
3.Berunciute I H1T.

4 3anmcats kommIeKcHoe uncio 2=3+v3i g TPUTOHOMETPHUECKON U MOKa3aTeNbHOU
dbopmax.

5. Jlano: 4 =2+2 2, ==1+1.Byrqpciute B TPUrOHOMETPHYECKOH M [OKA3aTEIbHOI

dopmax: (2122 )4; 3\/ Z; Zg-

6.Pemute ypaBHeHHE 2x*+32=0,
Bapmuanr 2

. 1 .
. Z,=—11; Z,=—-5I.
1.M300pa3uTh Ha KOMILJIEKCHOM MJIOCKOCTHU YKcia 3



Z

,+2,;, ==
-, _ - 1 21
2. Jlano: 4= 415 2, =143\ Brraucnts B anreOpanyeckoit popme: 4
i219 _ i53
3.Brrunciuts .
4.3anucarh KoMIuiekcHoe uncio Z=1—1 g TPUTOHOMETPHYECKOH M IMOKa3aTeIbHOU

dbopmax.

5.Jlano: 2 =1-1 z,= ~2+2iByrncurs B TPUTOHOMETPUYECKON U  TOKa3aTeIbHOU

3.,
dopmax: 4 "f2 VLo

6.Pemnre ypaBHenne *°+64=0

Tema: PackpbiTHE IPOCTEHIINX HEONPeEAETCHHOCTeH
Bapuanr 1
Haiitu npenen pyHKuu:

tgbx ) 3\/14—x—\/§

" sinsin3x’ ' ' x—7
(Zx - 1)4"“ : em* —1 .
2x + 3 ’ xS

BapuanTt 2
Haiitu npenen ¢pynkuuu:
1 lim 5x . 5 Va—x—x 3 1-C05C0S 5X

" x50 sinsin 7x’ To4—x2 " 1-coscos 3x "’

3x*-2 5 x2-2x-3 6 ( xX+5 )6—x
" VaB43x+4’ " ox2-9 '’ " \2x-1

Tema: HaxoxxkaeHue MMPOU3BOJAHBIX 3aIaHHBIX Pa3JINYHBIMH crnocodamu

Bapmuanr 1
4 1 g log,(3x-7)
. . y=2x"——+=+3Jx y= ==
1.Haiit mpou3BoiHbIe QyHKIIMIA: a) x* X ; 6) = Vx+5;B)  cg7x¥
o o _ 2 _ala;
2. Haiit npou3Bo/iHbIe HEABHBIX QyHKIMIA: a) 2YINy=x; ) Y cosx=a"sin3x

_ VX
3. IlpumenuTs Jorapudmuyeckoe quddepennuposanue k Gynkuuam: a) Y = X ; 6)
y — (tgsx)arcsinx

_ 4
4. CocTaBUTh ypaBHEHUE KacaTeJIbHOU, IPOBEAEHHON K rpaduky QyHKIUU y=C0S Xy

&
Touke Al3'16

Bapmuanr 2

[2x+1
. o / y=
1. Haiiti iponsBozisbie yrkimii: a) ¥ =Y3X' +2x=5. ) 2x=1; B)

y =sin ® 2x-cos8x°®

2. HaifTy nponsBojHbIe HesBHBIX QyHKImii: a) Y- XNy =5, @) Y-1gx=sin4x-3y
_ \COSX
3. Ilpumenuts norapudmuyeckoe nupdepeHupoBaHe K QyHKIHUIM: ) y=X ; 0)

y— ( /—X3 )nx
4. CocTaBuTh ypaBHEHHE HOpPMaJIH, IPOBEIEHHON K KacaTenbHOMY IpaduKy QyHKIUU
Y =2x"+4x—5g rouke A (-1; -7).



Tema OcHOBHbIe MeTOAbl HHTEIPUPOBAHMS: HEMOCPEACTBEHHOE, IOJACTAHOBKON U
HHTErpHUPOBAHUE M0 YACTAM.
Bapuanr 1

I(4x3—3‘sin x+6\/§)dx_ J(XZ+5)3dx. sz.m X-dx .

1.Haiitu HeonpeaeneHHbI HHTETpalL:

J‘cos3 X-sin x dx
2. BBIYUCIIATE ONPE/ENEHHBII MHTErpa 72

.7
3.Haiitu cpennee sHauenne dpynkuun Y = 05X na orpeske {4 ’ 2}
4.0npenenuTh CXOAUMOCTh (PaCX0IUMOCTh) HECOOCTBEHHOTO HHTETpaia

f+00 dx
0 2x2-2x+1'
. . — %2 =3_
5.Haiitu mwiomaas GUrypbl, OrpaHuYeHHON muausMu Y =X p ¥ = 3-x
BapuanTt 2
X-e* —x°
17
. y I dx j(3x+4) dx Ixz-arccosxdx_
1.HaiiTu HeonpeeneHHbIN UHTETrpall: X ; ; ;
. 3 x2sinsin 2x
2.BpIuMCIUTh ONpeieleHHbIH HHTErpal f_3 e dx.
1 dx
3.0OnpeenuTh CXOMMMOCTh (PacXOIMMOCTb) HECOOCTBEHHOTO MHTErpana |1 Py
n —9X
4

4. BBIYMCINTS IUIOAL GUIYphl, OTPAHUYEHHON TuHMsAME Y2 = 9x; y = 3x

Tema: Indpepenuuaibubie ypaBHEeHUs
Bapuant 1

1. Pemmts JIY: ¢ paspemstomumucs nepemennsiva (X+4)dy—(y=2)dx=0 y pocrponts
UHTErpAIbHYIO KPUBYIO, IPOXOIAIILYO Yyepe3 Touky M(0; -1).

2. Haiitu obmee pemenne Y1 ¢ pa3gensolUMUCS  [EPEMEHHBIMU:
e*sin ydx +tgydy =0; y'~1—x? —cos?y =0.

3. Pernthb oxHOpoaHbIe Y1 % = 3y(ny-Inx) y1)=0; (x+y)y'+x—y=0.

4. Pewnts JIHJTY1 y'+ ycosx =sin 2x, y(0)=0.

5. Pemute /Y1, nonmyckaronime mNOHWKEHUE TOPSIIKA:
y(0)=1
V'(0)=3; (l—x2 )y" —xy=0.
6. Petts JIJ[Yo: Y =Y =2y =0, y"+9y=0; y"+4y'+4y=0; y"-6)'+10y=5l-¢"

y" =4C0S2X, Ha4YaIbHbIE YCIIOBU : {

Bapuanr 2

1. Petuts JIV1 ¢ pasaesionMMuUCs IEPEMEHHBIMA (v -2y +(x+2)dx=0 HOCTPOMTE
MHTETPAILHYIO KPHBYIO, POXOJISAINYI0 yepe3 Touky M(0; -1).
2. Haiitu obmiee pemenue J1Y1 ¢ pazaensromyumMucs NepeMeHHbIMU:
dy

(sin(2x + y)—sin(2x — y))dx:K; y—y' =y +xy.
ny

3. Pemuth ogHopoansie V1 (X - y)y’ —y=0; ¥y(1)=1x+2y=xy"

4. Pernts JIHJV1: /' +(x+1)y=3x"¢" mpu y-1)=e
5. Pemute [1Y1, nonmyckaromme NOHUKEHUE MOPSJIKa:
y(0) =-3,
y(0)=0; y'xIhx=y'
6. Pemurs JAY2: y'=5y"+6y=0; y+3y'=0; y"+2y"+5y=0,
y"=5y"+—6y =3c0s x+19sin x
Tema: BeposiTHOCTB COOBITHS

y" = X +5in X, HaYaIbHBIE YCIOBHUS {



Bapuanr 1

1.CkonbKO pa3iaryHbIX KOMIUIEKCHBIX 00€I0B MOXHO COCTaBUTh, €CIIK B MEHIO UMeeTcs 3
NEePBBIX U 4 BTOPBIX Or01a7

2.JIBoe CTy/ICHTOB CIAIOT 3K3aMeHbl. CKOJBKUMH CITIOCOOAMH MOTYT OBITh IIOCTABJICHBI UM
OTMETKH, €CJIM U3BECTHO, YTO HUKTO U3 HUX HE MOJY4YHJI HEYAOBJIETBOPUTEIBHON OLEHKH?

3.Ha 5 coTpyaHHMKOB BBIAETSIOT 3 MyTeBKH B JoMa OTAbixa. CKONBKUMH CIOCOOaMH
MO>KHO MX PacIpeleinTh, €CIIH: a) BCE MyTEBKH Pa3INy4Hbl; 0) BCE MyTEBKU OJMHAKOBBIE.

4.BeposITHOCTh MOMNAaJaHMsl B MMILIEHb KaXAbIM U3 TpeX CTpeiakoB paBHa 0,4. mepBbli
CTPEJIOK JielaeT OAUH BBICTpPEJ, BTOPOMl — ABa, TpeTuil — Tpu. KomaHna nmomydyuT npus, eciu
HOTAAET XOTsI Obl OJTUH U3 CTPENKOB. HaliTu BEpOSTHOCTD MOMyYeHUS MTPU3a KOMaHIOM.

5.YcTpoiicTBO cOCTOUT U3 8 HE3aBUCUMO PabOTAIOIIMX 3JIEMEHTOB. BeposTHOCTH 0TKa30B
Ka)KJ0r0 U3 3JIEMEHTOB 3a BpeMsi T oanHakoBbl U paBHbI 0,2. 11 0TKa3a ycTpoicTBa 10CTaTOYHO,
4yTOOBI OTKa3aJM XOTs Obl 3 anemMeHTa u3 8. HaiiTu BepoATHOCTh OTKa3a.

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

Bapuanr 2

1.CkonbKo pa3nuyHbIX OYKBOCOUETAHUUN U3 3-X Pa3NMYHBIX OYKB MOXHO COCTaBUTH W3
0ykB cioBa «KKYBOMETP».

2.1meetcs 5 ObIYKOB KpacHOM MOposl, 4 — nectpoi u 7 — uepHoit. Haynaay 6epyT ogHoro
Obruka. CKOJIBKO CYIIECTBYET CIIOCOOOB BHIOOpa ObIYKa HE YSPHOU IMTOPOIHI?

3.B Oacceiine comepxkurcs 8 nemiedd u 12 xkapnoB. KakoBa BeposSTHOCTh TOTO, 4TO U3 4
HayJ[auy BBUTOBJICHHBIX PBIO BCE OKAXKYTCS KapramMu?

4.13 oyks cnoBa «bAPABAH» BpiOuparoT ase OykBbl. KakoBa BEpOsSTHOCTH TOTO, YTO
BBIOpaHbI OYKBBI «b» 1 «A»?

5.BeposarHocts nomnaganus B 1enb pasaa 0,9. HaiiTu BeposTHOCTH OMaaHus B IENb XOTS
OBl OJTHOTO U3 YEThIPEX BBICTPEIIOB.

6.Ha aBTo0a3e 12 aBromariuH. BeposTHOCTh BBIX0/1a HA TUHUIO KaK10H 13 HUX paBHa 0,8.
Haiitu BeposiTHOCT, HOpMaiabHOW pabOThl aBTOO0A3bl B OMMKAMIIMN J€Hb, €CIU JUIsl 3TOTrO
HEO0OXO0IMMO UMETh Ha IMHUU HEe MEeHee 8 aBTOMAIIIKH.

Tema: CnyqaiiHble BeJIHYMHBI

Bapmuanr 1

1.TTocTpouTh 3aKOH pactpeaeneHus s 1.C.B. X — BO3MOKHAs OlleHKa o0yJarouuiicsia Ha
sKk3aMeHe (YCIIOBHO CUMUTATh BEPOSTHOCTH MOJYYCHHS KaXKIOW OLEHKH OJWHAKOBOW) W HAWTH
MaTeMaTUYeCcKoe OXKUAaHue 3Toi ¢.B. byJeM cunurtarh, 4TO Ha SK3aMEHE MOYKHO MOJIYYUTh OJHY
u3 oreHok 2,3,4,5.

2.Jlano: MaTemMaTndeckoe oxunanue ¢ = 13 ; cpennee kBanparuueckoe oTkIOHEHHE O = 2
HOPMAaJIbHO PacIpeneeHHou ¢. B. X.

Tpebyercs HaliTH:

(9:19)

a) BEPOATHOCTH TOT'O, YTO C. B. X IMPUMET 3HAYCHUC, IPUHAATICIKAIICC ITIPOMEIKYTKY
6) BEPOATHOCTH TOT'O, UYTO a0COJIFOTHAS BEJIMYMHA OTKJIOHCHHUS «X-2» OKaKETCS MCHBIIIE

3. H.c.B. X pacmpeneneHa 1Mo MMOKa3aTeIbHOMY 3aKOHY, 3a/laHHOMY ILTOTHOCTBIO
0, x<0

1)~
pacrpeeneHust BEpOATHOCTEN S 20 Hajiru: a) M), D(X), CT(A‘/); 0) P(4<X<6)

Bapmuanr 2
1. He3aBucumsble cityyaiiHble BeIMUMHBI X U Y 3a/1aHbl CBOMMU 3aKOHAMM paclpeieseHus
BEPOSITHOCTEM:

X 1 2 Y, 0,5 1




P, 0,2 0,8 q 0,3 0,7

HaiiTi MaTeMaTH4eCKOE O)KHUIaHUE CaydaiiHoi Benmuuunsl XY
2. JlaHo: maTeMaTnueckoe oxunanue o = 10; cpeqHee KBajpaTUYeCKOe OTKIOHEHHE G = 4
HOPMAJIBHO PacIpeneaeHHoi C. B. X.
TpeOyeTcs HaliTH:
a) BEPOSITHOCTh TOI'O, UTO €. B. X PUMET 3HAUYECHUE, IIPUHAIeXKaIee IPOMEXYTKY (3; 7);
0) BEpOATHOCTH TOT'O, YTO a0COIIOTHAS BEJIMYMHA OTKJIOHEHUS «X-2» OKa)KeTCs MEHbIIIE 2

3. H.c.B. X pacnpenenena paBHOMEPHO, C TUIOTHOCTh paclpe/ieieHus: BUIa
0, x<0

F(x)= % 0<x<6

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

>
*>6  Bpuucute: a)
IIpoueaypa oneHuBaHUSA KOHTPOJLHON padoThI

OOyuaronyecs: BBIIOIHAIOT KOHTPOJIbHBIE PaOOThl CAMOCTOSITENILHO ayIUTOPHO IOCIe
M3YYEHHUsI OIPEEIEHHOM TeMbl. B cocTaB KOHTPOJIBHOM pabOThI BXOAST HE TOJIBKO CTaHIapPTHbHIE
3ajjaud, HO M KOMOMHHMPOBAHHBIE 3a/Ja4d WJIM 3aJa4d C IPAKTUYECKUM COJEp’KaHHEM.
KontpomnbHas paboTa cocTaBieHa o Bapuantam. IIpu orieHKe ypOBHS BBITIOJHEHUS! KOHTPOJIBHON
paboThl, B COOTBETCTBUU C IOCTABJICHHBIMHU LEJISAMHU U 3a/Ja4aMy JUIs JAHHOTO BUAA ydeOHOU
JIeATEIIbHOCTH YCTaHOBIICHBI CIICYOIIUE KPUTEPUU:

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

— YMEHHE NIPAaBUIIbHO U JIOTUYHO IIPOBECTU PELICHUE 3a/1a4;

— cJlleJaTh TOYHBIE PACUYEThl U MOJYyYNUTh BEPHBIN OTBET.

IIpu oueHke onpenenseTcs Mociaea0BaTelIbHOCT U JIOTUYHOCTL IIPUBEACHHBIX PACUETOB B
3a/1aye, KayeCTBO pELIEHUs, IMOIy4YEHHE IPaBWIBHOTO OTBETa, YUCIO U XapakTep OIIMOOK
(cyIIeCTBEHHbIE WIIM HECYIIECTBEHHBIE).

[lo pesynbraraM BBINOJHEHUS KOHTPOJIBHBIX pPA0OT 00ydarolieMmycsi BbICTaBIISETCS
OLICHKA.

KpuTtepun onieHKH KOHTPOJIBLHOMH padoThI

BricTaBnsiercs oneHka:

— «TSATh», €CIM OOYyYaroUMiicsl MoKa3al YMEHHE CaMOCTOSITENbHO IPOAaHAIU3UPOBATH
yCIIOBHE Ka)KIOM 3a]1auu U BBIOpATh NPaBUIIbHBIN METO/T peIlIeHHs; BCE 3a]aul peLleHbl BEpHO 0e3
JIOTUYECKUX U apu(PMETHYECKUX OINOOK;

— «YeTbIpey, eciau 00yJaroIuncs MoKa3an yMeHHe MPaBUIbHO U JIOTHYHO HCIIOJIb30BaTh
(GbOpMyJTBI U METOIBI PEIICHUS, HO JIOMYCTUJI He O0Jiee ABYX OIMUOOK.

—«TpW», ecnu  oOyvaromuiicss  Mokazald  ciaboe  yMEHHE  CcaMOCTOSITEIbHO
NPOAHATM3UPOBATh YCIOBHE KAXKAOH 3amaud W BBHIOpATh MPABHIBHBIA METOJ pPEUICHHS,
HEMPABWILHO BBIOPAT OJHY WM B€ ()OPMYIIBI, TOMYCTHI BEHIYUCIUTENbHbIE OIUOKH;

— «JIBay, €CIu 00yJaroNIUics pemm mpaBuiabHo MeHee S0% 3axanmii;

— «OJIMH», €CITU 00YYaIOLINIiCS He MPUCTYNAN K PEIICHHUIO 3a1aHui.



