[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: boiko EneHa puropbesHa

[lomxHocTb: PexTop

[ata nognucanus: 29.02.2024 16:46:04

Yukanshbiii nporpavMVFIRICTEPCTBO HAYKH U BbICIIEro oopazoBanus Poccuiickoit denepanuu
e69eb6891 050V G P napcrBennbit arpapuslit yausepcuter CeBepHOTro 3aypabst

NHxkeHepHO-TeXHOJOTUYECKU HHCTUTYT
Kadenpa maremaruku u uHGOpMATUKU

«YTBEpKIAION
W.o. 3aBenyromero kadeapon
a#tf /- H.H. ManbuykoBa
«25» masa 2023 r.

PABOYAS ITPOI'PAMMA JTNCIUAITIMHBI
MATEMATHUKA

st nanpaBnenus noarotoBku 20.03.01 TexunocdepHas 6€301MacHOCTb

Oo6pa3zoBarenbHas mporpamMma I[loxkapHast 6€30maCHOCTD

YpoBeHb BhICIIETO 00pa3oBaHus - OakagaBpuar

dopma oOydeHus: OUHAasI, 3a0UHas

Tromenn, 2023



[Ipu pazpaboTke pabouelt mporpaMMbl yueOHOM TUCIMIUIMHBI B OCHOBY TOJIOXKEHBI:
1) ®I'OC BO mo Hampasienuto moaroroBku 20.03.01 TexnochepHas 06e30macHOCTS,

YTBEPKJICHHBI MHUHUCTEPCTBOM HAyKH M BbIciero oopasosanus PO «25» mas 2020 r., [Ipukaz Ne

680

2) Y4eOHBbIi m1aH OCHOBHOW 00pa3oBaTenbHOM mporpammbl [loskapHas 6e30macHOCTh 0g00peH

VYuenbim coBeTom ®I'BOYBO I'AY Ceepnoro 3aypainbs ot «25» Mas 2023 r. [Iporokoa Ne 10

Pabouas mnporpamma y4eOHOM JUCHMIUIMHBI OJ0OpeHa Ha 3acefaHuu Kadeapsl
MaTeMaTuku ¥ uHpopmatuku ot «25» mas 2023 r. IIpotokon Ne 9.1

o)

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

PaGouass mporpamma y4eOHOIl IUCHUIUIMHBI OJ0OpEeHAa METOAMYECKOW KOMHUCCHEH

MHCTUTYTA OT «25» Masa 2023 r. [Iporokosn Ne 7a

IIpencenarens METOAMYECKOM KOMUCCUM UHCTUTYTa  #- '-’f:a,_ ____O.A. MensxoBa

PazpaboTunkmu:

Bunorpanosa M.B., crapmuii npenoaasarens kadeapsl MaTEMaTUKU U HH(YOPMATUKH

J{MpeKTOp HHCTUTYTA: Z 3 H.H. YcTunos




1. Ilepeyens mnJIaHMpyeMbIX pe3yJbTAaTOB OO0y4YeHHMs MO JUCHHUILVIMHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3yJIbTaTaMH 0CBOCHHsI 00Pa30BaTeJbHOI MPOrPaMMBbI

Koow pe3yJbTaThl OCBOEHHS Ilepeyensb MIAHUPYEMBIX
Komnemen WNHaukaTop OOCTHXKEHUS
pe3yabTATOB 00yUYeHUs 1O
i KOMTIIETEHIIUH
JUCHUIINHE
OIIK-1 CrniocobeH yuntbBaTh | UJI-2 onx1 3HAaTh: OCHOBHBIC 3aKOHBI, TOHSATHS U
COBpeMEHHble  TeHJeHLMH | Mcmonb3yeT 3HAHUS | METOJBI JTUHEHHOM anreopsl,
pasBUTHSL  TEXHUKH M | QCHOBHBIX 3aKOHOB | MATEMATHYECKOTO  aHajiu3a; OCHOBBI
TeXHONOrHH B 00NaCTH | \aremMaTuky IS pelierys | AHATHTHIECKOH TEOMETPHH; MOHATHE 1
TeXHOC(HEpHOIH THIIOBBIX sanay g | OCHOBHBIE ~ CBOWCTBA  KOMILICKCHBIX
6e30MacHOCTH, YHCET; OCHOBBI TECOPHUH OOBIKHOBEHHBIX
. obmacti mpodeccCuoHAIBH N
HU3MEPUTENBHOM al| . 1 GepeHnnanbHBIX ypaBHEHHI,
N Ol e TeTLHOCTH. M
BBIYHCIUTCIBHON TEXHHKH, JIMCKPETHOM MaTeMaTHKH,
HH(HOPMAITHOHHBIX BBIYHCIUTEIBHEIX ~ METOIOB,  TEOPUH
TEXHOJIOTUH TIpU PEIICHUH BEPOSITHOCTEMN u MaTeMaTH4YEeCKOH
TUTIOBBIX 33724 B 00JacTH CTATHCTHKH.

poeCCHOHATBHOM
JIESTCIILHOCTH, CBSI3aHHOM C
3aILUTON OKpYyXKarouieu
cpensl U obecreyeHneM
0€30MacHOCTH YeJIOBEKa

YMeThb: UCNONB30BaTh MaTeMaTHUECKUI
anmapar JUid pelleHHs THUIIOBBIX 3a/1ad
AQHAIUTUYECKOU reoOMeTpHH,
MaTEMaTUYECKOI0 aHalu3a YU JIMHEHHOM
aJIreOphl K peIeHUI0 PO eCcCHOHATBHBIX
3ajay;

- pemars OOBIKHOBEHHBIC
muddepeHnraIbHEIC YpaBHEHUS,
BO3HMKAIOIINX NP OTIMCAHUH MTPOIIECCOB
B MHXCHEPHO-TEXHUIECKUX
JUCLUIUIMHAX;

- UCTIONB30BaTh CBOMCTBA KOMIUIEKCHBIX
yycel B IPUKIIAJHBIX TUCIUILIMHAX;

- IPUMEHSTH OCHOBBI BEPOSITHOCTHBIX
pacnpeneneHuil K pereHuio NPHKIJIaIHbIX
3ajay;

- cobupath u 00pabaTrIBaTH
CTaTHUCTHYECKYI0 ~ MHPOPMAIMIO IS
OLICHKH TIapaMeTPOB paclpeieICHus;

-yCTaHABIHMBATh KOPPEIALHOHHYIO
3aBUCHMOCTD MEXIY (aKTOpHBIM
TIPU3HAKOM u PpEe3yJIbTaTUBHBIM,
COCTaBJIATh YPaBHEHHsI 3aBUCUMOCTb

Baaners: METOIaMU IIOCTPOCHHUS
MaTEMaTHYECKUX Mozenen c
UCIIOJIb30BaHUEM anmapara
MaTeMaTHYecKoro  aHajiu3a, TEOpHUH
OOBIKHOBEHHBIX muddepeHInaTbHBIX

ypaBHEHHI, HEOOXOAUMbBIX JUTS PEIICHUS
THIOBBIX MPO(ECCHOHATBHBIX 3a/1a4.
- HaBBIKAMH aHaJm3a U O00pabOTKH
JIAHHBIX, HEOOXOJMUMBIX ISl PEIICHUs
THUIOBBIX MPO(ECCHOHATBHBIX 3a/1a4




2. MecTo THCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOI MPOrpamMMbl

JlaHHasT DUCHUIUIMHA OTHOCUTCA K broky [ o0s3aTelbHONM YacTH 0Opa3oBaTeIbHOM
IIPOrPaMMBI.

Jj1g n3yueHust TMCUUIUIMHBI He0OOXOIMMBI 3HAHUS B 00J1aCTH MAaTEMAaTUKH B COOTBETCTBHHU
¢ ¢enepanabHBIM TOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPETHETO (ITOJHOT0) 00IIero
oOpazoBaHwUsl.

Maremaruka SBISETCA NPEALISCTBYIOIIEH AUCLHUIUIMHOW Uil JucuuIUIMH: Pusuka,
Temnoduszuka, [Ipuknannas mexanuka, MeTposorus, craHapTU3alus U cepTU(UKaIIUS.

Hucnurnmuna uzyvaercs Ha 1 1 2 kypeax B 1, 2, 3 ceMecTpax mo ouHo popme oOydeHusi, Ha
1 u 2 kypcax B 1, 2, 3 cemecTpax 1o 3a04Hou (hopme.

3. O0beM AUCHHUILVINHBI U BBl y4eOHOH padoThl
OO0mas TpyA0eMKOCTh JUCIUIUIMHBI cocTaBisieT 396 yacoB, 11 3a4eTHBIX €IMHHUIL

Bun yuebHo# paboTh Ounas dopma 3aounas Gopma
Bcero CEMECTPHI Bcero CEMECTPHI
9acoB 1 2 3 qacoB | 1 2 3
AyauTopHbIe 3aHATHSI (BCET0) 192 64 64 64 52 18 18 16
B ToM umcne: - - - - - - - -
JlekunoHHOTO THITA 96 32 32 32 26 8 10 8
CeMUHapCKOro TUIA 96 32 32 32 26 10 8 8
CamocrosiTesibHas pa6oTa 168 62 44 62 308 | 108 90 110
(Bcero)
B ToM umcne: - - - - - - - -
[IpopaboTka maTepuaia 86 31 24 31
JIEKIUH, TOArOTOBKA K 233 81 70 82
3aHATHUSIM
CamocrosTenpbHOE H3yYCHNE 20 8 4 8
TEM
PacuerHo-Tpadmdeckas pabora 62 23 16 23 - - - -
KoHTtposbHble paboThl - - - - 75 27 20 28
Bun npomexxyrouHon JK3. 3a4eT | DK3. DK3 | 3a4eT | DK3.
aTTecTaluu (3a4eT, IK3aMeH)
9K3aMEH 36 18 18 36 18 18
OO6mas TpyaoeMkocTh: 4acoB | 396 144 108 144 396 | 144 | 108 144
3a4€THBIX €/IMHUIL 11 4 3 4 11 4 3 4




4. Conep:kanme TUCHUNIMHBI

4.1 ConepxxaHue pa3/iesioB AU CHUINIHHBI

Ne
/o

HanmenoBanne pasaciia
JUCLMITIIMHBI

Coneprkanue pasjiena

1

2

3

1.

Jluneitnas anredpa

Matpunbl. JleiictBuss Hax wmarpunamu. OOparHas Marpuia.
Onpenenurenu BTOPOrO M TPETHErO IMOPs/IKA, WX CBOMCTBA.
Ornpenenurenyu BBICHIMX MOPSAKOB. PernieHue cucrem JIMHEUHBIX
ypaBHeHu MeTojioM Kpamepa u ["aycca

AHanuTnyeckas
reOMETpHUs

[IpssMoyronbHas U noJyisApHas cucreMa KoopauHaT. Pasnuynsie
YPaBHEHHUs INPAMOM Ha IUIOCKOCTH. YTOJN MEXAY MPSAMBIMH.
PaccrosiHue ot TOukM 10 npsMon. Kpusble BTOpOro nopsuka:
OKPY’KHOCTb, JIIMIIC, runepooia, napadona. Bextopsl. JlelicTBus
HaJl BEKTOPaMH. Pa3noxxenue BekTopa 1o  Oasucy.
Hanpasistromue kocunycsl. CKalsipHOE, BEKTOPHOE M CMEILIAHHOE
IIPOU3BEJICHNs BEKTOPOB U X CBOMCTBA

KommniekcHble uncia

IloHsATHE KOMIIJIEKCHOTO 4YMCIIA. HeﬁCTBHH C KOMINIJICKCHBIMUA
YHCJIaMH. I/I306pa)KGHI/Ie KOMIIJICKCHBIX YHCCJI Ha IIJIOCKOCTH.
MOI[y.]'IB U apryMmMmeHT KOMIUICKCHOI'O 4YHCJIA. Anre6pa1/1qecxaﬂ,
TPUTOHOMCTPUYCCKAsA W IIOKa3aTcClibHasd q)OpMI)I KOMIIJICKCHOT'O
qucia. CDOpMy.Ha Bﬁnepa. Bo3BeneHue B cTeneHb U M3BJICUCHHUE
KOpHA U3 KOMIIJICKCHBIX YHUCCII. Pemenne KBaJApaTHBIX ypaBHCHI/Iﬁ
C KOMIIJICKCHBIMH KOPHSMH

BBeneunue B
MaTeEMATUUYECKUI aHATIU3

[Tonstre Gynkuuu ogHON mepeMeHHol. OOIacTh ONpeneIcHus,
o0yacTh 3Ha4YeHMH, cBoiicTBa QyHKUMU U ee rpaduk. Ilpexen
¢ynkuuu. OCHOBHBIE TEOPEMBI O TIpesienax. beckoHeuHo Mambie U
O0eCKOHEUYHO OOJbIlIMe BEJIWYMHBI M CBSI3b MEXAY HHMHU.
PackpeiTe  mpocreimmx — HeomnpeneneHHocred.  Ilonsatue
HenpepbBHOCTH  QyHKIuM. Kraccudukanus Todek paspbiBa

byHKIIIHT

JuddepenunanpHoe

UCYHCIIEHUE PYHKIINU

OJIHOM U HECKOJIBKUX
MepEeMEHHBIX

[IpousBoaHas GyHKIIUU OHOM MEPEMEHHOM, €€ TeOMEeTPUIECKHIA
n MexaHumdyeckuil cmbici. IlpaBuna nuddepennupoBanus u
Tabauma npou3BoAHBIX. JluddepeHuupoBaHue CIOXKHOW U
HesiBHON QyHkumil. Jlorapudmuueckoe nuddepennupoBanue.
[IpousBosaHble BbIcHIMX MOPSAKOB. Juddepenunan QyHKIMH.
[Ipumenenue nuddepennuana Kk NpuOIMHKEHHBIM BbIUNCICHUSIM.
Ilonatne (QyHKIMM HECKONBKMX IepeMeHHbIX. YacTHble
MIPOU3BOJIHBIE M MOJIHBIN AuddepeHnnan GyHKIUN HECKOIbKUX
nepeMeHHbIX. lIprMeHeHue mpou3BOJHOM K HCCIEIOBAHUIO
¢byHKIMH ogHOM W ABYX nepeMeHHbIX. I[IpomsBogHas 1o
HaNpaBJICHUIO U IPAIUEHT (PYHKIMU HECKOJIBKHUX IePEMEHHBIX

WHTerpansHoe
UCYHCIICHHE

[TonsiTue nepBoobpasznoit pynkuuu. HeompeneneHHblil nHTErpan
u ero cpoicTBa. Tabmuia OCHOBHBIX MHTErpanoB. OCHOBHBIE
METOAbl UHTEIPUPOBAHUS: HEIIOCPEICTBEHHOE, MOJICTAHOBKOW U
WHTETPUPOBAHUE MO YacTsAM. MHTerpupoBaHHE palMOHATBHBIX
npobeit. OmpeneneHHbI UHTErpall U ero cBoictBa. Dopmyna
Hrrorona-Jleitoauma. HecoOcTBeHHBIE MHTETpaiibl 1-ro U 2-T0
pona. IlpunoxeHus onpeneaeHHOro HHTerpaia




Ne

HaunmenoBanue pasnena

Conepxanue pazzaena

/1 IUCIIUILINHEI
7. OOBIKHOBEHHBIC [Tonsatue muddepennmnanbHoro ypaBHeHus. OOIIee W 4acTHOE
muddepeHranbHbIe pemenus. 3agava Komm. Juddepennmansasie ypaBHeHUs 1-T0
ypaBHEHUS MOPANIKA: C Pa3JeNAIOIIUMUCSA MEPEMEHHBIMU, OIHOPOJIHBIE U
nuHelHble.  YpaBHeHue  bepuymwm. Y, pomyckarouue
MOHW)KEeHUEe mnopsanka. Jluneitnele JY 2-ro mnopsaka c
MIOCTOSTHHBIMH KO3 PHUIIMEeHTaMU
8. | HuckperHas MmatemaTnka | MHoOxecTBa u onepanuu Haa HuMu. KomOuHartopuka. bunaphsie
OTHOLICHHWSI Ha MHOXecTBe. HeopueHTHpOBaHHBIE TpadBbl.
Crnioco6wl 3aanus rpad)oB.
9. OcHoBBI Anmnpokcumanya. MeToJ HaMMeHbIINX KBaJIpaToOB
BBIUMCIUTENbHBIX
METOJIOB
10 OcHOBBI TEOPHUH OcHOBHbBIE TOHSTHS TEOPUU BEPOSITHOCTEH W Ki1accuUKaIUs
BEPOSITHOCTEN coObITHil. Pasnuunbie onpeneneHus BepoATHOCTH. OCHOBHBIC
TeopeMbl Teopuu BeposTHOcTeil. [loBTOpHBIE HE3aBUCHUMBIE
ucnelTanus, cxema bepnymiu.  CrydaiiHble — BEJIWYUHBI:
ompezeNieHUue, BHUAbI M YHUCIOBBIE XapaKTepUCTUKU. DYHKIIHS
pacnpesnelieHuss U IUJIOTHOCTh PAacHpelielieHUs] BEpOSITHOCTEH.
3aKOHBI pacpeIeIeHNs BEPOSITHOCTEH CIy4YailHbIX BEJIMYMH.
11 MaremaTnueckas 3agaud  MareMaTMYeCKOM  CTAaTUCTUKU. ['eHepanbHas U
CTaTHCTHKA BBIOOpOYHast  COBOKYMHOCTH. [Ilomuron u  rucrorpamma.
Bribopounsiii  meroa.  Craructuueckoe — pacmpesercHue

CIIy4aifHOTO MPHU3HAKa. DMIUpHYecKast QYHKIUS pacIpeIeIeHUs.
CratucTudeckue OlleHKH TapaMeTpoB pacupeaeneHus. Toueunsle
OLICHKM M HHTEpBaJIbHbIE OLEHKU. CTaTUCTUYECKas NpPOBEpKa
CTaTUCTUYECKUX THUIIOTE3. OJIEMEHTHl TEOPUU KOPPEISALUHU.
Jluneitnas xoppensauusa. YpaBHeHHe perpeccuu. (OO6paboTka

OKCHEPUMEHTAIbHBIX JaHHBIX METOJaMH  MaTeMaTHYeCKOU
CTaTUCTHKH.
4.2 Pa3geanl AUCHUAILINHLI H BUABI 3aHATHH
Ounas ¢popma o0y4eHus
Ne HanMeHnoBanue pasnena JUCHUIIINHBI Jlexu. | CemuH. CP Bcero
n/n THUIIA THUIIA 4acoB
1 2 3 4 S) 6
1 cemecTp
1 | Jluneiinas anredpa 4 6 7 17
2 | AHanuTHyecKasi FeoOMeTpus 4 4 18 26
3 | KommnekcHble yncna 2 4 6 12
4 | BBenenue B MaTeEMaTUYECKHI aHAINA3 8 6 13 27
5 | duddepenunanbHoe ncuucieHne QyHKINN 14 12 18 44
OJTHOW M HECKOJIBKUX MEPEMEHHBIX
DK3aMeH - - - 18
Hroro: | 32 32 62 144
2 cemecTp
6 | MurerpansHoe HcunCieHHe | 16 | 16 | 14 | 46




Ne HanmenoBanue paznena quCIUILIMHBI Jlekn. | CemuH. CP Bcero
/o THIIa THIIa JacoB
7 | O6bikHOBEHHBIE MU (D PepeHITATbHBIC 10 10 25 45
ypaBHEHUS
8 | JIuckperHas maTemMaTHKa 6 6 5 17
Hroro: 32 32 44 108
3 cemecTp
9 | OCHOBBI BEIUHCIIUTEILHBIX METOLOB 4 4 6 14
10 | OcHOBBI TEOpHH BEPOSTHOCTEH 12 12 15 39
11 | MaTemaTu4yeckas CTATUCTHKA 16 16 41 73
OKk3aMeH - - - 18
Hroro: 32 32 62 144
Bcero: 96 96 168 396
3aounas popma oOyueHust
No HaumenoBanue paszaena ITUCIUTLITUHBI Jlexn. | CemuH. CP Bcero
/11 TUIIA TUIIA 4acoB
1 2 3 4 5 6
1 cemecTp
1 | JIuneitnas anreopa 2 2 20 24
2 | AHaiMTHYECKasi TEOMETPHS - - 24 24
3 | KomiuiekcHble yncia 2 - 18 20
4 BBenenue B MaTeMaTHYECKUI aHAIIN3 2 4 22 28
5 | Juddepennmanbuoe ucuucnenue GyHKIUU 2 4 24 30
OJTHOM M HECKOJIBKMX MIEPEMEHHBIX
DKk3aMeH - - - 18
Hroro: 8 10 108 144
2 cemecTp
6 | UnTerpanpHOE MCUUCIICHHE 6 4 38 48
7 | OObIKHOBEHHbIE TU(PepeHIINaTbHbIE 4 4 32 40
YpaBHCHHUS
8 | luckpeTHast MaTeMaTHKa - - 20 20
Hroro: 10 90 108
3 cemecTp
9 OCHOBBI BEIYHCIIUTEILHBIX METOIOB - - 32 32
10 | OcHOBBI TEOpPHUHU BEPOSITHOCTEH 4 4 38 46
11 | MaremaTtnyeckas CTaTUCTHKA 4 4 40 48
OKk3aMeH - - - 18
Hroro: 8 8 110 144
Bcero: 26 26 308 396

4.3 3aHsATHS CEMMHAPCKOIO THIIA




Ne No TpynoemMkocTh

H; pasnena Tena (dac.)

o | Amcnmm OYyHass | 3a04Ha

WHBI s

1 2 3 4 5

1. 1 MaTtpuiisl 1 X cBOMCTBA. JIeCTBUS HAJ MaTPUIIAMH. 2 -

2. 1 Ornpenenurenu 2-ro ¥ 3-T0O MOPSIAKOB, UX CBOWCTBA U 2 1
Beluncienre. O0parnas marpuua. Onpenenureny n-ro
HOpSIZIKA.

3. 1 Pemenue cucrem nuHelHbIX ypaBHeHU MeTogamu Kpamepa 2 1
u ['aycca.

4. 2 KpuBbie BTOporo nopsiaka: OKpy>KHOCTb, JUIHIIC, TUIIEpOoIIa, 2 -
napaboJa

o. 2 Bekropel. Pasnoxenue Bekropa mo 6asucy. Koopaumnater 2 -
BekTopa. Hampasnsromme kocuHycbl. BekropHoe u
CMEIIaHHOE MPOU3BEJCHHUS BEKTOPOB U MX CBOMWCTBA.
Beruucnienue miomanei 1 00bEMOB reOMETPUUYECKUX PUTYp

6. 3 JleiicTBUsT ¢ KOMIUIEKCHBIMU 4Hciamu. M3o00paxenue 2 -
KOMIUIEKCHBIX 4YHMCEI Ha IUIOCKOCTH. AureOpandeckas,
TPUTOHOMETPHUYECKAS U nokaszaresabHast bopmbl
KOMIIJIEKCHOT'O YHCIIA.

7. 3 Bo3BeneHue B cTemeHb W M3BJIEUYEHUE KOPHS U3 2
KOMIUIEKCHBIX 4ucell. PeleHne KBaJpaTHBIX YpaBHEHHA C
KOMIIJIEKCHBIMU KOPHSIMH.

8. 4 0,2 2 2
PackpsITHe HEOIIPENEIEHHOCTEN BUJIA: 0 o

9. 4 JIBa 3amMevaTenbHBIX Mpeena. 2

10. 4 HccnenoBanue GyHKIIMHA HAa HEMPEPBHIBHOCTh. ToUkH -
paspbiBa QyHKIMH

11. ) [TonsitTue mnpou3BONHOM (PYHKUMHM OJHOM NEpEeMEHHOM. 2 2
OcHoBHBIE  mpaBwia  JauddepeHIMpoBaHus,  TabauLa
NpOU3BOJHBIX. ['eomerpuueckuii U (QU3NUECKUI CMBICI
npoun3BoiHON. Jnddepennmponanue cioxxHOW GYHKINU

12. ) [TpousBoaHble BbIcHIUX MOpsiAKoB. JuddepenuupoBanue 2 1
HEsIBHOU GyHKIMH. Jlorapudmuyeckoe
nuddepennmporanue. luddepennnan GpyHkumum.

13. 5 [IpumeHeHHe NPOU3BOJHONM K MCCIEIOBAHUIO (YHKIHU 2 1
OJHOI EPEMEHHOM.

14. ) YacTHble Npon3BOAHbBIE U OJHBINA U depeHnnan GyHKIIU 2 -
HECKOJIbKUX NEePEMEHHBIX.

15. ) [TprmeHeHre TpOU3BOJHON K UCCIIEJOBAaHUIO (PYHKITUM JBYX 2 -
HNEPEMEHHBIX. DKCTpeMyMbl (DYHKIMI JIBYX INE€pEeMEHHBIX.
Heo0xonmMoe 1 T0CTaTOYHOE YCIIOBHSI SKCTPEMYMaA.

14. 5 [Tpon3BoiHas MO HAMpaBICHUIO W TpajueHT (YHKIHUU 2 -
HECKOJIbKUX MEPEMEHHBIX

Hroro B 1 cemectpe: 32 10

15. 6 OCHOBHBIE METOJIbI MHTETPUPOBAHUS: HEMOCPEICTBEHHOE, 6 4
3aMeHa NepeMEeHHON M MHTETPUPOBAHUE 110 YACTSIM.

16. 6 VHTerpupoBanue palMoHaIbHBIX JpoOei. 4 -

17. 6 OnpeneneHHbIl WHTErpan, €ro CBOHCTBA U METOAbI 2 1

BBIYMCIICHUA.




No No TpynoemMkocTh
o/ | pasnena Tena (dac.)
o | Amcnmm O4YHas | 3a04YHa
WHBI s
18. 6 HecoOcTBeHHBIE HHTETPaIbI, CIOCOOBI UX BHIYHUCICHUS 2 -
19. 6 [TpunoxxeHus onpeneseHHOro HHTErpaa. 2 1
20. 7 Juddepennnansupie ypaBHeHUs IepBOro nopsaka. Oomiee u 2 2
yacTHOe peiieHus. [{Y1 ¢ pa3aensonmmMucs nepeMeHHbIME.
Opnnopoauble 1Y1, METOJ pelIeHus.
21. 7 Jluneiinbie JIY1. YpaBuenue bepnymn. 2 1
22. 7 Huddepennnanbabie ypaBHEHUS, JIOTyCKAaroIue 2
MOHIKEHUE MOPSIIKA.
23. 7 JIuneiinbie OJIHOPOJIHbIE u HEOJIHOPO/IHbIE 4 1
mubdepeHManbHble  ypaBHEHUS  2-T0  TOpsAKa C
NOCTOSIHHBIMU K03 punimenramu.
24, 8 MHoecTBa U orepanuu Haj HUMU. KomOuHaTopurka. 2 -
25. 8 buHapHbIe OTHOIIEHNS HA MHOXKECTBE. 2 -
26. 8 Heopuentuposannsie rpadpr. CriocoOs! 3aganust rpados. 2 -
HToro Bo 2 cemecTpe: 32 8
217. 9 Annpoxkcumanus. MeTo1 HAMMEHbIINX KBAJAPATOB. 4 -
28. 10 Kiaccuueckoe onpesencHue BepOSITHOCTH. 2 1
29. 10 (OCHOBHBIE TEOPEMBI TEOPUU BEPOSITHOCTEM. 2 1
30. 10 [ToBTOpHBIE  HE3aBUCHUMBIE  ucnblTaHud.  Popmyna 2 -
bepnynu. Teopemsl Jlamuaca. opmyna Ilyaccona
31. 10 Huckpernas ciydaiiHas BenuuuHa. EE€  yucioBbie 4 1
XapaKTEepUCTUKH. 3aKOHbl pacHpeAeseHUs JIUCKPETHOU
CIIy4ailHON BEJIMYMHBI
32. 10 HopmalibHBI ~ 3aKOH  paclpelneieHds  BEPOSTHOCTEH 2 1
HEMPEPBIBHOW CIIyYallHOW BEJIMYHHBI
33. 11 Breibopounsiit  Meton. CraTucTHYECKOe pachpeieleHue 4 1
CIIy4alHOrOo  MpHU3HaKa.  OMOUpUueckas  (QYHKIHS
pactpenenenus. [1oquron u rucrorpamma
34. 11 YucnoBble XapaKTEPUCTUKH CITy4aiiHOIO MPU3HAKA. 2 1
35. 11 CratucTuyeckre OIIEHKH IapaMeTpoB paclpelesIeHus. 2 2
Meron momeHToB. ToueuHble oueHKH. MHTepBagbHBIE
OIICHKH.
36. 11 Cratuctuyeckass IpOBEpKAa CTATHUCTUYECKUX TMIIOTE3. 2 -
CpaBHEHHE NBYX AMCIEPCUH HOPMATBHBIX TE€HEpPAIbHBIX
COBOKYITHOCTEM.
37. 11 Teopust KOPPENALMOHHOTO aHaIK3a (ONpeIesIeHne TECHOTHI 2 -
CBSI3M MEeXAy Hpu3Hakamu). JIuHeiHas Koppemsuus.
YpaBHEHHE TUHEHHON PETPECCHM.
38. 11 OO0paboTKka OSKCIEPUMEHTAIBHBIX JAaHHBIX  METOJaMHU 4 -
MaTeMaTHYeCKOM CTaTUCTUKU
HTtoro B 3 cemecTpe: 32 8
Bcero: 96 26

4.4. IlpuMepHas TeMaTHKAa KYPCOBBIX MPOEKTOB (padoT) - ne npedycmompeno OIIOII.




5. Opranm3anusi CaMOCTOATEJIbHOH PadoThI 00YYAOIIUXCS N0 AUCHUIINHE
5.1 Tunbl caMOCTOATEIbHOI PadOTHI M €€ KOHTPOJIb

Tun camocTosiTeJIbHON padoThI ®dopma 00yueHus Tekymuii KOHTPOJIb
OYHast 3a049Has

[TpopaboTka MaTepuana JeKIuH, 86 TECTUPOBAHUE

[IOATOTOBKA K 3aHATUIM 233

CaMocTOsATeIbHOE U3YUCHUE TEM 20 cobeceoBaHue

17001
TECTUPOBAHUE

PacuetHo-rpaduueckne paboTsl 62 - 3aIIuTa

KonrtposbHbie paboThl - 75 3amuTa
BCETO YaCOB: 168 308

5.2 YueOHO-MeTOAHYeCKHE MATEPHAJIBI /IJIsl CAMOCTOATEILHON PadoThI

1. Maremaruka: METOAMYECKHE PEKOMEHJAlMU TI0 OpraHu3alUdd ¢  BBIIOJIHEHUIO
CaMOCTOSITENILHON paboThl oOydwarommxcst HanpasieHus noarotroBku 20.03.01 Texnochepnas
6e3omacHOCTh / coctaButens: M.B. Bunorpanosa / 'AY CesepHoro 3aypanbs — Tromens, 2018.
— 15 c. [DnexTponHbiii pecypc]|

2. Maremartuka: mporpaMma i METOJUYECKHE YKa3aHUs K BBHITTOJIHEHUIO KOHTPOJIBHBIX paboT
st ooyuaronuxes MJIO nampasnenus noarotoBku 20.03.01 Texnocdepnas 6e3omacHOCTH /
cocraButenb: M.B. BunorpamoBa / I'AY Cesepuoro 3aypanes — Tromensn, 2018. — 47 c.
[DI1eKTpOHHBIH pecypc]

3. MaremaTnueckast cTaTHCTHKa: MeToauYecKre pPEKOMEHIAIMK MO OpraHu3aluu |
BBITTOJIHEHUIO CAMOCTOATEIBHON paboThl 00ydJarommxcsi 09HOM (OpMBI O0YUECHHUST HAMPABICHUS
noarotroBku 20.03.01 Texnocdepnas O6e3omacHocTs / coctaButens: M.B. Bunorpagosa / 'AY
CesepHoro 3aypanbs — Ttomens, 2018.— 56 c. [DnexTpoHHBIH pecypc]

5.3 TeMbI, BbBIHOCHMMbIE€ HA CAMOCTOATEC/IILHOC U3YUCHUE

Ounas ¢popma o0yueHus

1. Pasnen 2. Tema Paznuunble ypaBHEHMS IPSAMOI,

2. Paznen 6. Tema UHTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKUHMMN: pa3ivyuHbIE
CJIy4au ¥ METOJIbl MHTETPUPOBAHUSI.

3. Paznen 8. Tema: MHoxecTBa 1 onepauuu HaJl HUMU. CriocoObl 3a7jaHus rpados.

4, Paznen 9. Tema: Anmpokcumarius. MeToJ HaMMEHBIIUX KBAApPaTOB. AJTOPUTM
BBIUNCIICHHUS

3aouynas popma o0yueHnunst

1. Paznen 2. Temel: basuc npocrpancrBa. Koopaunatsel Bexkropa, Henunelinble
omnepanuu HaJl BeKTopaMmu, Pasnuunble ypaBHeHHs npsimoid, Kpussle BToporo nopsiaka

2. Paznen 5. Tembl: YacTHble mpou3BOJHbIE (YHKIIMHU HECKOJBKUX MEPEMEHHBIX,
Huddepenunan GpyHKIIMN HECKOJIBKUX MEPEMEHHBIX.

3. Paznen 6. Tema HecoOCTBEHHBIE MHTETPATHI.

4, Paznen 7. Tema Onnopoaubie V1.

5. Pasnen 8. Tema bunapHble oTHOIIEHMs Ha MHOXecTBe. HeopueHTMpoOBaHHBIE
rpadsr. Crioco6sl 3aaHus rpados.
6. DoH OUEHOYHBIX CPEACTB VI MPOBEIEHUH IPOMEKYTOYHON aTTecTaluy

00y4aroIMXCcH M0 JUCUMUIITIMHE




6.1 IlepeyeHb KOMIETEHUMHA M OLEHOYHbIE CPeACTBA HHAUKATOPA JAOCTHKEHUS
KOMIIeTEeHLM I

Koo
Komne-
meHyuu

Nunuxarop
OCTHIKEHUSI
KOMIIETEHI[NHN

IlepedeHs IUIAHUPYEMBIX PE3YIIBTATOB
00yuyeHHMs 110 JTUCLIUIUIMHE

Haumenosanue
OLIEHOYHOTO
cpeJlcTBa

OIIK-1

I/II[-Z onkl
Hcnonbp3yer
3HaHUS OCHOBHBIX
3aKOHOB
MaTeMaTUuKu A
pelIeHusl TUIIOBBIX
3a1a4 B
obmactu mpodecc
HOHAIIBHOU
NEeSATETbHOCTH

3HaTh: OCHOBHBIC 3aKOHBI, TIOHATHS H
METOIBI JIMHEWHOU anreopsl,
MaTeMaTH4eCKOTO aHam3a; OCHOBBI
AHAIUTUYECKOM TEOMETpUHU; TMOHATHE U
OCHOBHBIC CBOMCTBAa KOMILJICKCHBIX YHCEI;
OCHOBBI Teopuu OOBIKHOBEHHBIX
TG depeHIaIbHbIX ypaBHEHUH,
JTUCKPETHOW MaTEeMaTHKH, BBIYACIUTEIbHBIX
METO/0B, TEOpUHU BEPOSITHOCTEN u
MaTeMaTHUYECKON CTaTUCTUKU.

Ymersn: HCIIOJIb30BaTh
MaTeMaTUYeCKUW ammapar [Ais peleHHs
TUTIOBBIX 33Ja4 aHATUTHYECKOW T€OMETPHH,
MaTEeMaTUYeCKOT0 aHaiu3a | JIHHEWHOM
anreOppl K PEmeHHI0 MPOQecCHOHATBHBIX
3ajady;

- pemiaTh OOBIKHOBCHHBIE
nuddepeHnraIbHbIC ypaBHEHUS,
BO3HHUKAIOIIUX TPU OMHCAHUH TPOIECCOB B
WHXCHEPHO-TEXHUUYECKUX JUCIUIUIMHAX;

- UCTIOJIF30BATh CBOMCTBA KOMILIEKCHBIX
Yrcel B MPUKIATHBIX TUCIUIUIMHAX;

- TPUMEHSTh OCHOBBI BEPOSTHOCTHBIX
pacripesielleHuil K PpEIICHUI0 TNPHUKIATHBIX
3ajad;

- cobupartb u o0OpabaTtbIBaTh
CTaTUCTHYECKYI0O MH(OpMAIMIO AJIsi OLEHKU
napaMeTpoB pacIpe/lelIeHus;

-yCTaHaBJIMBATh KOPPEISIIUOHHYIO
3aBUCUMOCTb MEXIY (DaKTOPHBIM NMPU3HAKOM
U pe3yNbTaTUBHBIM, COCTABIISATH YPABHEHUS
3aBUCUMOCTh

Baaners:
MaTeMaTHYECKHUX
UCTIOJIb30BaHUEM
MaTeMaTH4eCKOTo aHam3a, TEOPHUH
OOBIKHOBEHHBIX b depeHInaTbHBIX
YpaBHEHHMH, HEOOXOJUMBIX JJsi PELICHHS
TUTIOBBIX IPO(ECCHOHATBHBIX 3aj1ad.

- HaBbIKAMHU aHanmm3a u 00paboTKH
JAHHBIX, HEOOXOAWMBIX JUISI  PEIICHHS
TUIOBBIX NPO(ECCHOHATBHBIX 3374

METOJAaMH  TOCTPOCHHS
MoeIen C
ammapara

Tect
DK3aMEHaIlMOHH
BIH OMJIET

6.2.

HIxkajabl onleHUBaHUSA




Ika/ja oneHMBaHUs YCTHOIO IK3aMeHa

Onenka Onucanue

JleMOHCTpHpYET CUCTEMHBIC TCOPETHUSCKHUE 3HAHUS U OTPabOTaHHbBIE
MPaKTUYECKHE YMEHUSI U HaBBIKU. be30ommboyHO ompenenser u

O1iinyHO
NPaBUJIBHO  IPUMEHSAET  METOAbl  PELICHHs  THUIOBBIX U
KOMOHMHUPOBaHHBIX IPAKTUYECKUX 3a/1a4.
JIeMOHCTpHpYET XOpOWIMi HAbOp TEOPEeTHUECKUX 3HAaHUH U
IIPAKTUYECKMX YMEHUH U HaABBIKOB. YMeEET NpaBWIBHO BBIOpaTh U
Xoporo IIPUMEHUTH COOTBETCTBYIOLME MAaTEMAaTUYECKUE METO/BI K PEIICHUIO

THUIIOBBIX U KOM6I/IHI/IpOBaHHLIX IMPAKTUYCCKUX 3aaa4, HO JOITYyCKacT
HE3HAYUTEIbHBIE OIINOKHU IIpu pCIICHUYN NPCIIOKCHHBIX 3a1a4.

Y,I[OBJ'ICTBOpI/ITeJ'ILHO THUIIOBBIX 3aJa4, HO 3aJa4Hu bosiee CI0KHOIO YPOBHA BBI3bIBAKOT

Z[eMOHCTpI/IpyeT YaCTUYHBIE TCOPCTHYCCKHUEC 3HAHWA M CTAaHOAPTHBIC
MMPAKTUYCCKHUEC YMCHUA N HABBIKU. Moxet BH6paTB MCTOABI PCHICHUSA

3arpyaHeHus. JlomyckaeT OMMOKM NIpU PEUICHUU MPEIIOKEHHBIX
3a/1a4.

Hey,IlOBJIeTBOpI/ITe.HBHO IMPAKTUYCCKHUEC YMCHHUA W HABBIKH. HpI/I PCIICHUN THUIIOBBIX 3aaa4

HGMOHCTpI/IpyeT cia0ble TCOPCTUYCCKHUEC 3HAHHA, HC OTpa6OTaHBI

AOITYCKACT FPY6I>IC JIOTUYECKHE U BLIYUCIUTENbHEIE OIINOKH.

[Ikana oneHNBaHMS TECTUPOBAHUA HA IK3aMEHeE

% BBINOJIHEHHUS 3aJaHUAS Onenka
86-100 OTau4HO
71-85 Xoporto
50-70 VY 10BIETBOPUTETBHO
Mmenee 50 HeynonerBoputenbHO

IIkaja oueHMBAHUS YCTHOI'O 3a4eTa

Orenka

Onucanue

3auTeHo

O6yqa}0uu/1ﬁcsl BJIAACCT MPAKTHUYCCKUMU W TCOPECTUUCCKUMU IMPpUCMAMU U MCTOHdaMH I10
HpOfIILeHHBIM pa3aciam JUCIHUITIINHBI. Vmeer CaMOCTOATCIIBHO HCIIOJIB30BATh
AJITOPUTMHUYICCKUEC HpI/IéMBI peumieHuA CTaHAAPTHBIX 3a4ad pa3aciioB JUCHHUILIMHBI. 3HaeT
HpOFpaMMHBIﬁ MaTepual JUCHUIIIIMHBI, HO MOXKET AOITYCKAaTh HECYIICCTBCHHBIC OIITHOKH.

He 3auTeno

O6yqa}011u/1171C5[ HUMECT YaCTUYHBIC 3HAHHA OCHOBHBLIX NPHUEMOB PCHICHUA U TCOPETUUCCKUX
METOJOB, HAPYIIAET JIOTMUECKYIO OCIEA0BATEIbHOCTh B U3JI0KEHUU MaTepuana. YacTuuHo
OCBOCHO HCIOJb30BAHUE AITOPUTMUYECKUX MPUEMOB pEIICHUS CTaHAAPTHBIX 3ajaad,
JIOTTYCKAeT CYIIECTBEHHBIC OIHOKH.




IIkaja oueHMBAHUS TECTUPOBAHUA HA 3a4eTe

% BBINOJHEHHA 3aJaHUS Pe3yabTatr
50 - 100 3a4YTEHO
MmeHee 50 HE 3a4TEHO

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

7. IlepeyeHb OCHOBHOM U JOMOJHUTEIbHON YU4eOHOM JUTEPaATYPbl, HeO0X0AUMOI 11
OCBOEHHUS THCIHILIHHBI

a) OcHOBHas JHUTEpaTypa:

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

2. IMuporosa, 1. H. MaTtemaruka: kypc jgekuuii: yaeonoe nocoodue / M. H. I[Muporosa, E. T
Oununmosa. — ExatepunOypr:, 2022. — 106 ¢. — TekcT: anekTpoHHbIH // JIaHb: 3JeKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/264200 (mata oGpamieHus:
22.05.2023). — Pexxum octyma: it aBTOPH3. MOJIb30BaTEICH

3. CoboneBa, E. H. Maremaruka: kpaTtkuil Kypc jekuuid: yde6Hoe nocoodue / E. H.
Co6oneBa. — Mxesck: Yal'AY, 2021 — Yacte 1 — 2021. — 104 c. — TeKkcT: 27eKTpOHHBIH //
Jlanb: snekrponHo-oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/296687 (narta
obpaenus: 22.05.2023). — PexwuM goctyna: Ui aBTOPU3. MOJIb30BATEICH.

0) JononuurensHas auTeparypa:

2. I'openoB B.M. Maremaruka [1eKTpOHHBINA pecypc|: cCOOpHUK 3a7a4 U yNpaKHEHUH /
B.W. T'openos, O.JI. Kapenosa, T.H. JlenameBa. — DJIEKTpOH. TEKCTOBbIEC JaHHBIE. — M. :
Poccuiickas MexxayHapoaHas akaeMusi Typu3ma, Y HuBepcuterckas kaura, 2016. — 112 ¢. —
978-5-98699-189-4. — Pexum nocryma: http://www.iprbookshop.ru/70538.html

3. Hanko ILE. u np. Briciiasg maremMaTHKa B yIIpa)kKHEHHUX U 3ajadax: yuyeOH. nocobue. B
2-x 1. Y1.-M.: Bercr mk.,1986r.-340 c.;

4. Nauko ILE. u np. Beiciast MaTeMaTHKa B yIpakHEHUX M 3aJa4ax: yuyeOH. nocobue. B
2-x 1. Y2.-M.: Bercmr mik.,1986r.- 415 ¢.;

5. I'apbkuna, M. A. Marematuka. Hacts 1. CripaBouHbIe MaTe€pHaibl U TECTHI IO MOYIISIM:
yuebHoe ocodue aJisi cTyAeHToB-3a04HUKOB / M. A. Nappkuna, A. M. [lanmnos, A. H. Kpyrnosa.
— Ilen3a : [leH3eHCKMIl rOCY1apCTBEHHBI YHUBEPCUTET apXUTEKTYPhl U CTPOUTENLCTBA, DBC
ACB, 2013. — 328 ¢. — ISBN 978-5-9282-0920-9. — TekcT : 27IeKTpOHHBIN // DIEKTPOHHO-
oubmmoteunas cucrema IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/23098.html

6. PsOymko, A. I1. Beiciras maTtemaruka. Teopus u 3amaun. B 5 wactsax. U.1. Jluneitnas u
BeKTOpHas anreOpa. AHamutuyeckas reomerpus. JuddepennunansHoe vcuucieHue (yHKIMNA
OJTHOU mepeMeHHoN : yuebHoe mocobue / A. I1. Psoymko, T. A. XKyp. — 2-e uzn. — MuHCK :
Brmmsitmas mkona, 2017. — 304 ¢. — ISBN 978-985-06-2884-8 (u. 1), 978-985-06-2885-5. —
Tekct : anexTpoHHBIN // DnekTpoHHO-Oubmmotreunas cuctema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/90754.html. — Pexwum noctyna: 1uist aBTOpU3UP. MMOJIB30BATENEH

7. Paoymko, A. II. Beicmas matematuka. Teopuss um 3amauun. B 5 wactax. Y.2.
KomnekcHsie uncna. HeonpeneneHHslii U onpeneneHHbll HHTerpaibl. OyHKIMN HECKOJIbKHUX

nepeMeHHbIX : ydyebHoe nmocobue / A. I1. Pabymko, T. A. XKyp. — Munck : Beinniimas mkona,
2016. — 272 c. — ISBN 978-985-06-2766-7 (4. 2), 978-985-06-2764-3. — TeKCT : 2IIeKTPOHHBII
/I DnektpoHHo-OMOmmoreunas  cucrema [PR BOOKS : [caiir]. —  URL:

https://www.iprbookshop.ru/90755.html. — Pesxum moctyna: 1yist aBTOpU3HUP. MOJIb30BaTENICH
8. PsOymko, A. II. Beicmas matemaruka. Teopus m 3amauun. B 5 wacrax. U.3.
OObIkHOBeHHBIE U GepeHInanbHble ypaBHeHUs. Psapl. KparHble umHTErpamsl : ydeOHOe



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

nocob6ue / A. I1. PsOymko, T. A. XKyp. — MuHck : Bemmiimas mkona, 2017. — 320 ¢. — ISBN
978-985-06-2798-8 (u. 3), 978-985-06-2764-3. — TekcT : HJEKTPOHHBIA // DIEKTPOHHO-
oubmmoreunas cucrema [PR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/90756.html.
— Pexxum goctymna: i aBTOpU3up. NOJb30BaTeNeh

9. Pynako B.II. IllkonpHas u By30BCKas MaTeMartuka B ¢opMmyinax M Tpaduxax —
cripaBovHOe nocobue. — Tromens: «BekTop byk», 2005 — 280 c.

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

- Exponenta.ru, o0OpasoBaTebHBIN MaTeMaTU4YeCKUn cair
(http://www.exponenta.ru/);

- IIpakTukym 110 MaTEMaTUIECKOMY aHajausy (Buaeokypc)
(https://hghltd.yandex.net/);

- WWW.intuit.ru - Bumeokypchl «MaremaTHKa»

- DiekTpoHHO-0MOaKOTeuHas cuctema «Jlanby (http://e.lanbook.com/),

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

- AJl. Manuta, MIY, UWnrepner-yueOnuk «Teopust BeposiTHOCTEH U
MaTeMaTHUYeCKasi CTATHUCTUKa» JUIS CTYICHTOB €CTECTBEHHBIX (akynpTeToB (WWW.teorver-
online.narod.ru);

- Buneokypcsl «Teopust BeposITHOCTEH M MaTeMaTHUeCKasi CTATUCTHKA», «OCHOBBI
TEOPUHU BEPOATHOCTEH», «OCHOBBI MATEMATUYECKOM CTATUCTUKUY (WWW.Intuit.ru)

9. MeToauyeckne yKazaHus JJs 00y4AIOIIUXCS 0 OCBOEHHIO JUCIUIJIMHBI

1. MansuykoBa H.H. MHTerpansHoe ucuncienne QyHKIUN OJHOW NMEPEMEHHOH: ydeOHOe
nocobue / H.H. ManpuykoBa, C.B. Kynmukosa. — Tiomenp ; ®I'BOY BO T'AY Cesepnoro
3aypanbs, 2018. — 78 c.

2. ManbuykoBa H.H. JluneiiHas u BekTOpHas anredpa [DneKTpoHHBIA pecypc]: yueOHOe
noco6ue / H.H. Manbuykosa, C.B. Kynukosa ; 'AY Cesepnoro 3aypanbs — Tromens, 2013 —75c.

3. Sxo6rok JI.U. Bunorpagosa M.B. Bricmias MaremaTrka — yyeOHoe nocobue. - TroMeHb:
NznarensctBo Bektop byk, 2016 -409 c.

4. SIxo6rok JL.U. Bunorpanosa M.B. Teopus BeposTHOCTEH U MaTeMaTHUeCKasi CTAaTUCTHKA-
yaeOHoe nocobue. - Tromens: U3gatensctBo Bextop byk, 2016 -260 c.

10. ITepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHii
1. Jlns BbIMOJHEHUS pacyeTHO-rpaduyeckux paboT CTyIAEHTaM pEKOMEHIYeTcCs
ucnoinp3oBath nporpammy Microsoft Office (anexTponHsie Tabmuiel Microsoft Excel);
2. BHUOC Moodle.

11. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCIUNINHBI

JIeKuMOHHbBIE M TPAKTUYECKHE 3aHATHS MPOBOAATCA B ayJUTOPUAX C KOJIMYECTBOM
y4eOHBIX MECT, JOCTATOUHBIM JJIsl pa3MeEIleHUs CTYJICHTOB JaHHOT'O HAIIPaBJICHUS IOJTOTOBKH, U
000py/I0BaHHBIX JOCKON WJIK MYJbTUMEAUNHBIM 000pPY10BaHUEM.

JUJ1s BBITIOJIHEHUSI CAMOCTOSITENIBHOM pabOThI CTYAEHTHI MOTYT I10JIb30BAThCS YUTAIbHBIMU
3amamu Oubnmoreku ®I'BOY BO TI'AY Cesepnoro 3aypanbsi, B TOM 4YHCIE€ OCHAIIEHHBIX
KOMIIBIOTEPAMH C JIOKAJIBHOM CETBIO U BBIXOJOM B UHTEPHET.


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/

12. OcoOeHHOCTH OCBOEHHS TUCHUILIUHBI A HHBAJIUI0B U JIHUI[ C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSA

OOyyenne oOy4arolUUMXcsi C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH  37I0POBbSl  IPH
HEOOXOJMMOCTH OCYIIECTBIISIETCSI HAa OCHOBE aJalNTHPOBAaHHOM paboyeil mporpamMMmbl ¢
UCIIOJIb30BAaHUEM  CIELMATIBHBIX METOAOB OOYy4YeHHMs U JUJAKTHUYECKUX  MaTepHalioB,
COCTaBJIEHHBIX C YYETOM OCOOCHHOCTEH NCHUXO(PHU3MUECKOTO pPa3BUTHUSA, WHAMBHUIYATbHBIX
BO3MOXKHOCTEH U COCTOSTHUS 3[I0OPOBBS TAKUX 00y4daromuxcs (00y4aroerocs).

B nensix ocBoeHus yueOHOU MPOrpaMMBbl TUCIUILTMHBI MHBAIWAMH U JIMLAMH C OTPAaHUYCHHBIMA
BO3MO>KHOCTSIMU 37I0POBbsI 00ECIIeUnBaCTCS:

* U1 WHBAIUAOB M JIMI] C OIPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0pPOBbS 110 3PEHMIO:
pa3MelleHne B JOCTYIHBIX i1 00y4YaroluXcs, SBJSIONIMXCS CIENbIMU WIH CIaO00BUIAIIMMU,
MecTax U B aalTUPOBAHHOH (popMme cripaBoYHOI HH(pOpMAIMK O paCIIMCaHUM Y4eOHBIX 3aHITHH;
MPUCYTCTBHE ACCUCTEHTa,  OKa3bIBAIOIIEro 00ydarouemMycs HeoOX0IUMYIO MIOMOIIIb;
BBIITYCK aJIbTEPHATUBHBIX ()OPMATOB METOJMYECKUX MaTepualioB (KpPyHmHBIH MpudT WiIn
aynuodaiinel), WcHojib3oBaHUE Bepcuu caita i cinadoBupsanmx OBC IPR BOOKS wu
cnenuaibHoro MmoomisHoro npuioxenus [IPR BOOKS WV-Reader (mporpammbl HEBU3yaJIbHOTO
noctyna K uH(QOpMAIMH, MpelIHa3HAaYeHHOW ii MOOWIIBHBIX YCTPOMCTB, pabOTaloOUMX Ha
oneparmonHoit cucreme Android m 10S, xoropas He TpeOyeT CHeMUaTbHO OO0YyYEHHOTO
accucteHrta, T.K. jmoau ¢ OB3 mo 3peHuto paboTarOT CO CBOMM YCTPONCTBOM NPHUBBIYHBIM
CI0COO0M, UCHOJb3Ysl CHELHAbHbIE IITATHBIE IPOrPaMMBbI JUIsl HE3PSIUMX JIIOJIEH, C KOTOPBIMU
IPR BOOKS WV-Reader umeeT noiHy COBMECTUMOCTH);

* U1 UHBAJIWAOB U JMI C OrPaHUYEHHBIMU BO3MOXXHOCTSAMHU 3J0pOBbS IO CIYXY:
Ha/JIeKAIMMHU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEIeHNE HH(POPMAIIH;

* JUId WHBAIUAOB U JMI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSl, HMEIOIINX
HapYIICHUS ONOPHO-JBUTATEIBLHOTO ammapaTa: BO3MOXHOCTb OECHpEensTCTBEHHOrO J0CTyIa
o0yJaromuxcst B yueOHbIe IOMEIICHUS, TyaleTHbIe KOMHATHI U JIpyrue MOMENIeHUs Kadeapsl, a
Tak)Ke NpeObIBaHUE B YKA3aHHBIX  MOMEILICHUSIX.

O6pa3oBanre OO0y4YalOIIMUXCA C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI MOXXET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOYYaIOIIUMUCS, TaK U B OTAEIBHBIX IPyIIax WM B
OTJIENIbHBIX OpPraHU3alUsX.



IMPUJIOKEHUE 1

MuHHCTEpCTBO HAYKHU U BhICIIEro oOpa3zoBanus Poccuiickoit denepanuu
®I'bOY BO lN'ocynapcTBeHHbIN arpapHbiil yHuBepcuTeT CeBepHOro 3aypanibs
HHxKeHepHO-TeXHOJIOTHYECKUIM HHCTUTYT
Kadenpa maremaruku u nHPOpPMATUKH

®OH/J OHEHOYHbLIX CPEJICTB
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Oo6pazoBarenbHast nmporpamma IloskapHast 6e30macHOCTh
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Pazpaboruuk: crapmmwii npenogasatens M.B. Bunorpamnora
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H.o. 3aBenyromero kadenpoi o#/ HH ManpyykoBa

Tromens, 2023



KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIBI OHEHKU 3naunii, yMeHui,
HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH, XapaKTEePHU3yI0lIue 3TANbI (POPMUPOBAHUS
KOMIIETEeHIHIi B Npolecce 0CBOCHUS JUCIUNIMHBI

«MareMaTHKa»

KoHTposibHBbIe BOPOCHI K MPOMEKYTOYHOM aTTeCcTAluN

Bomnpocs! 11 moAroToBKM K 3k3amMeny (1 cemectp)

Komnerenuus Bonpocsl

1. Omnpenenutenu U UX CBOMCTBA.
2. Marpunsl. [eiictBus vag marpuiamu. OOpaTHast MaTpHiia
3. Pemenue cucteM JMHEWHBIX ypaBHEHHM MeroaoM Kpamepa,
l'aycca
4. TlonsTue BEKTOPHOW BenMYMHBL JIMHEHHBIC oOllepanuyu HaJ
BekTOpaMu. basuc npocrpanctsa. Pannyc — Bexrop. Koopaunatsl
BEKTOpa B JaHHOM Oa3uce.
5. OcHoOBHbIE 331a4U IPOCTPAHCTBA.
6. VYrom mexay Bekropamu. CKaJlpHOE MPOU3BEACHUE ABYX
BEKTOPOB U €ro OCHOBHbIE CBOiicTBa. CKaJsipHOE IPOU3BEJICHUE B
KOOpJMHATHOUN opme
7. BexkTopHOE€ mNpPOM3BENEHHME U €ro OCHOBHBIE CBOMWCTBA.
CwMmeniaHHOe MTPOU3BEICHUE U €T0 OCHOBHBIE CBOMCTBA.

OIK- 1 8. YpaBHEHHE JIMHUH HA TIOCKOCTH.

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

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

TCHACHIAN — PasBUTHA | 10, TInockocts. HopManbHBIH BEKTOp INIOCKOCTH. PaccTosiHMe OT

TEXHHUKHU ¥ TEXHOJIOTHH B
obmactu TexHOoc(hepHOI
0e30MIacHOCTH,
U3MEPUTENbHON u
BBIUMCIIUTEIIBHON
TEXHHKH,
MH(OPMaLMOHHBIX
TEXHOJIOTHI npu
pEIICHUH TUTTOBBIX 33124
B obmactu
npoQecCHOHAIbHON
NESITEIbHOCTH,
CBSI3aHHOM C  3allUTOMN
OKpYXarolie cpenbl u
obecrieueHreM
0€30MMacHOCTH YelIoBeKa

TOYKH JIO THIOCKOCTH. [IpsiMast U TIIOCKOCTH B MTPOCTPAHCTBE.
11. TlonaTHe  KOMIUIGKCHOTO  4ucjia.  AureOpadyeckas W
TPUTOHOMETpHUUEcKas (opMa KOMIUIEKCHOTO yncia. ['eomerpuueckoe
n300pakeHue.
12. JlelicTBUS C KOMIUIEKCHBIMU YHCIIAMH.
13. TloHsTHE NOCTOSHHOW U MEPEMEHHON BEJIMYHMH, TIPUMEPBHI.
14. ®Oynkums omgHou nepeMeHHon. OOIacTh onpeaeneHus GyHKIUNA
u 06sacTh 3HaYeHus pyHKkuuu. CrocoOsl 3a1aHus GyHKLINU.
15. OcHoBHble cBoiicTBa GyHKIMU. [TOHATHE CIIOKHON (DYHKIIMH.
16. Tlonstue npenena pynknun. TeopeMsl o mpeaenax.
17. BeckoHeuHO Mallbleé BEJIMYMHBI U HX CBOWCTBa. beckoHeYHO
OoJbIIIMe BETMYMHBI H X CBOMCTBA.

0 0

18. Packpbitre Heonpenenennoctei Buga 0 u © .
19. TIlepsblif 3ameuarenbHBIi mnpenen. Bropoil 3ameuaTenbHBIN
npesed.

20. HempepsiBHOCTb (yHKIMU. TOUKH pa3pbiBa (GyHKIIHMH.

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

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

23. JleiicTBus Ha/ KOMILIEKCHBIMH yHciaaMu. [lokaszarensHas Gpopma
KOMIUIEKCHOro yncia. ®opmyna ditnepa.




Komnerenius Bomnpocsl
24. PemieHne  KBaJpaTHBIX  YpaBHEHHH C  OTPHUIATENbHBIM
JTUCKPUMHHAHTOM.
25. 3amaum, IPUBOIAIINE K TIOHSATHIO TPOU3BOTHOM.
26. Ompenenenue npousBoaHoi. Ee reomeTpuueckuii u puzndeckuit
CMBICIL.
27. OO1ee npaBUIIO BHIYUCICHUS IPOU3BOAHOM IO OMPEESICHUIO.
28. IlpaBmia nuddepenmupoBanus. [Ipou3BOIHBIE OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIIHA.
29. uddepenupoBanue CIIOKHOM byHKIMN.
HuddepennmpoBanne HEIBHON (QYHKITUU.
30. Jlorapudmuueckoe  muddepennuposanue.  [IpousBogHbIC
BBICILIUX MOPSIIKOB.
31. Huddepenuman ¢yukuuu. llpumenenne muddepenunana x
NPUOIMKEHHBIM BBIYMCIICHUSIM.
32. Ilpu3Haky MOCTOSHCTBA U MPU3HAKA MOHOTOHHOCTH ()YHKIIHU.
33. Touku »skcTpemymMa (YHKIUU. YCIOBHS CYIIECTBOBaHUS
AKCTpeMyMa (yHKIINH.
34. BbINykIOCTh W BOTHYTOCTh (QyHKUMH. Touku meperuda
(GyHKLIHN.
35. Acumnrtorel  QyHkuuu. llpuMeHeHue  MNPOU3BOAHON K
MCCIIeI0BaHMIO (DYHKIIMM OHOM MepeMEeHHOM.
36. Ilonstue (QyHKIMM HECKOJbKUX MepeMeHHbIX. OO0macthb
orpeneNneHus, 00JacTh 3HAYCHUH M mpeaen (YHKIUU HECKOIbKUX
nepemeHHbIX (OHIT).
37. Yacrusie npousBoaubie ®HIT. [Tonusnii quddepennnan OHIIL.
38. TlpowusBoanas no HanpasieHuto u rpajaueHT OHII.
Bomnpocs! 11 mOArOTOBKH K 3a4eTty (2 cemectp)
Komnerennus Bonpocsl
MHoXecTBa 1 OTiepauy HaJl HUMH.
buHapHble OTHOIIEHHS HA MHOXKECTBE.
HeopuenTtupoBanHusie rpagpl.
OIK 1 Crioco6b1 3amanusi rpados. IlepBooOpaszHas (yHKUMH U
TIOHSATHE HEOTIPEIEIIEHHOTO UHTErpaa.
Crniocoben YYUTHIBATh .
OcHOBHBIE CBOICTBA HEOIPEIEIEHHOr0 HHTerpaa. Tabnuna
COBpPEMEHHBIE TEH/ICHINH
.. | OCHOBHBIX HHTETPAJIOB.
Pa3sBUTHSI TEXHUKU U TEXHOJIOTHH
.. | OCHOBHbBIE METO/Ibl MHTEIPUPOBAHMS: HEMOCPEICTBEHHOE,
B obnactu TeXHOC(HEPHOM .
. 3aMeHBI TIEPEMEHHOM, TI0 YaCTSIM.
0€30I1aCHOCTH, U3MEPUTEIILHON U
. WHTerpupoBaHue OCHOBHBIX 3JI€MEHTAPHBIX PALMOHAIBHBIX
BBIYUCITUTEILHON TEXHHKEL, | |\ ~obr
WH(OPMALIMOHHBIX ~ TEXHOJOTUI P )
WuTerpupoBanue HEMPaBUIBHBIX AIIEMEHTaPHBIX
NpY pEIICHUH THUITOBBIX 337134 B .
. | parmoHAIBHBIX TPOOEH.
oOnacti npogeccuoHaTbHON .
. WHTerpupoBaHue HEAJIEMEHTAPHBIX PALIMOHAIBHBIX APOOEH.
NEeSITETPHOCTH,  CBS3aHHOM  C
. . . 3aaun, TPUBOMAIIME K TOHATHIO  ONPEAETICHHOTO
3alIUTON OKpYXarulel cpensl u
UHTErpaa.
obecrieueHreM 0€30MacHOCTH
qeTOBeKa . [loHsiTHE ~ OMpeneNeHHOT0  WHTerpajia.  BrelumciieHue
OTIpENIeTIEHHOT0 UHTETpaja U ero CBOMCTRA.
. MeTo1bl MHTETPUPOBAHUS B OTIPEACIICHHOM HHTETpAJIe.
. [IpuiokeHust ONpeAeNeHHOr0 MHTErpana K pPeLIeHHIO
NPaKTUYECKHX 3a/1a4.




Komnerennus

Bomnpocel

. HecoOcTBEeHHBIEC HHTETPATBL.
. Juddepennmanpiple  ypaBHEHHsS TIEpPBOTO TIOpSIKA C
paznensomumucs kodhdunuentamu. 3anada Komru.

. Jluneiinpie  nuddepeHaNbHbIE  YpaBHEHUS — [IEPBOTO
MOpsI/IKa.
. Jluddepenunanbaple  ypaBHEHHS  BBICHIMX — IOPSIKOB,

JIOITYCKAIOIUE TOHMKEHHUE MTOPSJIKA.
. JIunelinbie omHOpOAHBIE MU depeHInaTbHbIC YpaBHEHUS 2-
r'0 HOPSIJIKA C TIOCTOSTHHBIMU KO3 (QUITEHTaMH.

Bonpocsl 1J11 NOATOTOBKH K 3K3aMeHy (3 cemecTp)

Komnerenuus Bonpocsl
1. OcHOBHBIE  TIOHATHA  TEOPUU  BEPOSATHOCTEH:
ucnbiTanne W cobbitne. Kiaccudukanmsa — ciydaitHbIX
COOBITHIA.
2. Kiaccuueckoe ompeneneHue BEPOITHOCTA COOBITHSI.
Craruyeckast BEpOSTHOCTb.
3. OnemenThl KOMOMHaTOpUKH. OCHOBHBIE (POPMYIIBI.
4. Cymma coObiTuii. Teopema ciaoxeHUs: BEpOsSTHOCTEH
HECOBMECTUMBIX coObITHH. [lomHast rpymnma coObITHIA.
OIIK 1 [TpoTHBONOIOKHBIE COOBITHS.
Criocoben VHTHIBATE o. [TpousBenenne COOBITHIA. YCHOBHaﬂv BEPOSITHOCTh
COBPEMCHHBIC TeHIeHIHAH coObITUs. TeopeMbl YMHOXKEHHUS BEPOSTHOCTEH.
pasBuTHS TeXHUKH - 6. HesaBucumele SO6BITI/I$I. Teopema yMHOXEHUS U1
texHonornii B obmacry | HE3ABUCHMBIX coOBITHI. BeposTHOCTb MOsIBIIEHUSI XOTs Obl
TexuochepHoii OJTHOTO COOBITHSI. } §
65e30MaCHOCTH, 7. ®opmyia noaHou BeposTHOocTU. Dopmyina belieca.
W3MEPHTENbHOI - 8. IloBrOpHBIE HeE3aBHCHMBIE HcCHbITaHUA. Dopmyna
BBIYHCIIUTEIIBHON  TEXHUKH, beprym.
HHGbOPMAITHOHHBIX 9. JlokanpHass W wuHTErpanpHas TeopeMsl Jlamaca.
TEXHOJIOTMM TpU PEIIEHUU @opmyna Ilyaccona .
10. Omnpenenenre W BUIB  CIyYaWHBIX  BEJIMYUH.

TUIIOBBIX 3aJa4 B 00JIacTh
npodecCuoHAIBHON
eATEIILHOCTH, CBSI3aHHON C
3aIUTON OKpYy’Karolen
cpenbl W o0ecreyeHueM
0€30I1aCHOCTH YeJIoBEKA

I[I/ICerTHaSI C.B. 3aK0H pacipeacicHus BepOHTHOCTeﬁ I.C.B.

11. UucioBble XapakTepUCTUKU C.B., HX 3HAYCHUE.
MaremaTuyeckoe OKHJIAaHUE J1.C.B. Ero cBoiicrsa.
BeposTHOCTHBIN CMBICII.

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

JJIs1 BBIYMCIICHUA. CpenHee KBaApaTU4YCCKOC OTKJIIOHCHHUC.

13. 3aKOHBI pacIpeIeeHUs [1.C.B.

14. HemnpepsiBable  c.B. @DyHKIUA  paclpeneseHus
BEPOSITHOCTEH. H.C.B., €€ CBOICTBA U rpaduk.

15. BeposTHOCTh ONaiaHus C.B. B 3aJJaHHBIM HHTEPBAJL.

16. ITnoTHOCTH pacnpeneneHuss BEPOSTHOCTEN H.C.B., €€
CBOIicTBa U rpadUK, BEPOSITHOCTHBIN CMBIC]T.

17. UucnoBble XapaKTepUCTHKHU H.C.B. M(x), [ (x), O(x).
@DopMyITBI 1151 X BEIYUCIICHHSL.

18. HopmMmanbHOe pacnpeneneHue H.C.B. IInotHOCTH
BEPOSATHOCTH, €€ CBOMCTBA U IpaduK.

19. Yucnossle XapaKTEPUCTHKHI HOPMAaJIbHOT'O

pacnpesienieHus..




Kommerenmus Bomnpocsr
20. ['enepanbHas u  BBIOOpOYHAsT ~ COBOKYITHOCTb.
Br16opounbIii METOI.
21. BapranMoHHBIN P IUCKPETHBIA U MHTEPBAJIBHBIN.
[Tonuron u rucrorpamma.
22. OMmnupudeckas (YHKIHMS —paclpelesieHuss Hu - ee
CBONCTBA.
23. Yucnossle XapaKTepUCTUKU BBIOOPOYHOM
COBOKYITHOCTH.
24, OMIIUPUYECKHME  MOMEHTBHl  BBICIIMX  IOPSIKOB.
AcuMMeTpHUs U SKCIIECC.
25. Craructuueckue OLICHKH [apaMeTpoB
pacripeniesieHus. ToueuHble OLIEHKU U €€ CBOMCTBA.
26. OLleHKH TapaMeTpOB paCHpEesICHUs] C MOMOIIBIO
MHTEPBAJIOB, IOHITHE HAJIC)KHOCTU UHTEPBAJIA.
27. Craructuyeckas mpoBepKa ruIoTe3, BU/Ibl OIIHOOK.
28. 3amaun  KOppeNsLMOHHOro  aHanu3a.  IlapHas
JIMHENHAas1 KOpPesIus.
29. Koaddumment nuHEHHOW KOppenslMd H  €ro
cBoricTa. [IpoBepka Ha 3HAYNMOCTb.
30. VYpaBHeHue  JnuHeWHOM — perpeccuu.  [Ipasuio
HaXOXJIeHUS KO (DUIHEHTA TMHEHHON PETPecCHH, €ro CBS3b
¢ K03 PUITMEHTOM KOPPEIAIHUH.

IIpouenypa oneHnBaHus IK3aMeHA

Bompocel k skx3aMeHy oOydaromiuecsi MOMTy4arT B TeUEHHE IEepBOM Henenau Hadvala
W3YYEHHUS JUCLUIUINHBI.

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

1. oOydaronuecsi JIOMyCKAaroTCs K S3K3aMeHy 10 JUCHMIUIMHE TpH YCJIOBUU
YCIIEITHOTO BBINOJIHEHMSI TEKYILEro KOHTPOJSA B TeueHue cemectpa. K Tekyiiemy KOHTPOIIO
OTHOCSITCSL:

- MIOJIOKUTEIbHBIE OIIEHKH 3a IMPOMEXYTOUHbIE KOHTPOJIbHBIE padOThl (O4HAs
dopma oOyueHus);

- MOJIYYCHHUE OLCHKH <«GBadYTCHO» 3a CO6CCCI[OBaHI/Ie o TéMaM, BBIHOCHMMBIM Ha
CaMOCTOATCIIBHOC N3YUCHUC,

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

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

B nmpotuBHOM cnywyae oOyuwaromigecss He JIONYCKAlOTCS K  AK3aMEHAllMOHHOMY
TECTUPOBAHUIO JI0 NTOJHOW JTMKBUIAIMH BCEX 3aJ0JDKEHHOCTEH;

2. sk3aMmeHaoHublii TecT B DMOC Moodle Bximrouaer 30 TECTOBBIX 3aJaHUM,
BBIODaHHBIX B CllyyallHOM Tmopsiike M3 OaHKa TECTOBBIX 3ajaHuil. OOydaromemycs
IperocTaBisieTcs 1 MombITKa Ui Cjaun TECTA MPOJOJKUTENBHOCTHIO 45 MUHYT.

Ecnu 3k3amen npoeooumcs no IK3ameHauuoOHHbIM Ouiemam 6 popme cobecedosanus,
mo:

1. oOydaronuecsi NMPUXOJAT Ha 5K3aMEH COrjlacHO Tpaduka HK3aMEHAlMOHHOU
CECCHH,

2. HK3aMEHALIMOHHBIA OWJIET BKJIIOYAeT TPHU BoOIpoca (OAUMH TEOPETUUYECKUH, J1Ba
IIPAKTUYECKHX ),



3. KaX/Iblif 00y4Jarouiics cirydaifHbIM 00pa3oM BHITSTUBAET ouser, roropurcs 30-40
MHHYT, YCTHO OTBEYAET HK3aMEHATOPY; MOCJe coOece0BaHNs 3K3aMEHATOP BBICTABIISAET OLICHKY,

4. OLIEHKA 3aHOCATCS B 9K3aMEHAIIMOHHYIO BEIOMOCTh M 3aYETHYIO KHHXKKY,

5. pe3ysbTaT SK3aMEHa BBICTABISACTCS COIVIACHO MIKaJe OLEHWBAaHUS YCTHOTO
9K3aMeHa MPH YCIOBUU MOCEIIEHUS 00YyJalOUIMMCS 3aHATHH, YCIIEIIHOTO BBITIOIHEHUS TEKYILEro
KOHTpOJIS B TeueHHe ceMecTpa. K TexynieMy KOHTPOIII0 OTHOCSTCS:

- HOJIOKUTENIbHBIC OLCHKH 3a IPOMEKYTOYHbIC KOHTPOJIBbHBIE PabOTHI (OuHast
dopma oOyueHwus);

- IMOJIYYCHHUEC OLCHKH <«3a4YTCHO» 3a CO6€C€I[OB3,HI/I€ 1o TéMaM, BBIHOCHMMBIM Ha
CaMOCTOATCIIbHOC H3YUCHUC,

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

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

6. B IIPOTUBHOM Cllyyae 00y4arolUiicsl NOdy4aeT JOMOJIHUTENIbHbIE BOIIPOCH! 110 HE
C/IaHHBIM BHJIaM TEKYLIETO KOHTPOJIS, M, €CIH 00YJarOIIUiicsi He OTBEYAET Ha JIOTOJIHUTEIbHBIE
BOIIPOCHI, OLIEHKA, ITOJIy4eHHasl 32 9K3aMEeH, CHU)KAeTCs Ha OJJMH Oasll.

Kpurepun oneHKH 3K3aMeHa

Ecnu sk3amen mnpoBomutcs B ¢dopme TectupoBanuss B OMOC Moodle, To omenka
BBICTABJISIETCS CHUCTEMOW aBTOMAaTUYECKH COIJIACHO IIKaje OIICHUBAHUS TECTUPOBAHUS Ha
JK3aMEHe.

Ecnu 5x3aMeH poBOIUTCS IO AK3aMEHAIIMOHHBIM OmieTaM B hopme cobece1oBaHus, TO:

- OLICHKa «OTJIMYHO» BBICTABIAETCS, €CIM OOY4YaroIIMKCA MOJHOCTBIO PACKPBLI
COJEpKAHME BONPOCOB Oumiera, U3JI0XKWI MaTepual B  ONPEAEICHHOM  JIOrMYeCKON
[I0CJIEI0BATEIbHOCTH, TOYHO MCIIOJIb3YSl MAaTEeMAaTHYECKYyH0 TEPMUHOJIOTHUI0 U MpPaKTHYECKUe
HaBbIKM; II0Ka3aJl YMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE BBIKJIAJAKUH KOHKPETHBIMU
npuMepamy; 6e30mMO0YHO  OompesensieT W IPaBWIbHO IMPUMEHSET METOAbl PpEIIeHUs
IIPAaKTHUYECKUX 3a/1aHHM.

- OlleHKa «XOpOI0» BBICTABJISIETCS, €CIM OOYYaIOIIMIICS BBIOJTHII OCHOBHBIC
TpeOOBaHUS  HA OIEHKY «OTIUYHO», HO MPH ITOM HMEET OJWH M3 HEJIOCTAaTKOB: B OTBETE
JOMYIICHBI HEeOOJIbIIINE OIHI/I6KI/I, HE NCKa3uBIIMC MATCMATHUYCCKOC COACPIKAHUC, ITPU OTBETC HA
BOMPOCHI OWJIeTa JOMyIIEHBI OJJUH—/IBAa HEJIOUETa, UCIIPABIICHHBIE 10 3aMEYaHHUI0 TIPETI01aBaTes;
JIOTIYILIEHbI OJ[HA UJIU JIB€ HErpyOble OMMOKY NP PEHICHUH MPAKTUUYECKHUX 3aJaHHi.

- OrneHka «yJ0BJIETBOPUTEIHHOY BBICTABIISETCS, €CJIM 00yJaroInics HE OTHOCThIO
WM HENOCJIeI0BAaTeIbHO PACKPBLI COZIep KaHue BOMPOCOB OHIIeTa, HO IToKa3all o0liee MOHMMaHue
TEOPUM W TPOAEMOHCTPUPOBAI YMEHHUSA, JOCTATOYHBIC JUISl JAJBHEWUIIEro YCBOEHUS
IPOTrpaMMHOr0 MaTepuaa Mo MaTeMaTHKe, UMEJINCh 3aTPYIHEHHs U JOMYIIEHbl OINOKU IpU
pELIeHNH MPAaKTUYECKUX 3aJaHUN; 00ydaromuiicsi MOXKET BbIOpaTh METOJbl PEIICHUs] THIIOBBIX
3a1a4, HO 3a7ayd Oojiee CIO0XKHOTO YPOBHS BBI3BIBAIOT 3aTPyJHEHMS; MpPHU JEMOHCTpaluu
TEOPETUYECKOI0 U TMPAKTUYECKOro MaTepuaia BbISBIEHA HeAocTaToyHas c(hOopMHpPOBAHHOCTH
OCHOBHBIX YMEHHUH U HaBBIKOB.

- OreHKa «HEeyJOBIETBOPUTEIBHOY BHICTABIISETCS, €CIIM O0YUAIOIIUIICS He pacKPhLI
OCHOBHOE COJIepXKaHHe Y4eOHOro MaTepuaja I0 MaTeMaTHKe, OOHApYXHJ HEe3HaHHe WU
HENOHUMaHue OoJbIel Win Haubosee BaKHOM yacTH yueOHOTo MaTepualia, J0MyIeHbl OMNOKN
B ONPEICIIEHNN MaTEeMaTUYECKUX MOHSITUH, NIPU PEIICHUH NPAKTUYECKUX 3a/lay, KOTOpbIE HE
UCTIPABJIEHBl IIOCJIE HECKOIBKMX HAaBOJAIIMX BOIPOCOB IpenojaBaTelis; OOydyaromuics
IPOIEMOHCTPUPOBAT HEC(OPMHUPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.



IIpoueaypa oueHuBaHus 3a4eTa

Bomnpocs! k 3aueTy o0ydaroniuecs nojay4yaroT B TeUeHHE NEPBOil HeAeIH Havala U3ydeHHUs
JVCIIATUTAHBI.

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

00yYaroIIUICs TOMyCKAeTCs K MPOMEKYTOYHOW aTTeCTAIlMK MO TUCIHMIUIMHE B (opMme
TCCTUPOBAHUA ITPH YCJIOBHUU NOCCIICHUA 3QHSTUN U YCIICHIHOT'O BBIITOJIHCHU A TCKYIICTO KOHTPOJIA
B TCUCHHE CEMECTPa, KOTOPOE BKIIIOYACT:

- HOJIOXKUTEIIbHBIE OIIEHKH 32 IIPOMEKYTOYHbBIE KOHTPOJIBbHBIE Pa0OTHI (04Hast popma
oOyueHus);

- yCHICUIHOC CO6€C€I[OBaHH€ Io TEMaM, BBIHOCMMBIM Ha CaMOCTOATCIBHOC
HN3YUCHUC,

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

yCHeNIHas 3a1mTa KOHTPOJIbHON paboThl (3a0uHas (hopma 0OydeHHs).

B npotuBHOM citydae 00y4aromuiicst He JOMYCKAeTCst K POX0XKICHUIO TECTOBBIX 3aJaHUH,
JI0 TIOJIHOM JTMKBHIALIUU BCEX 33JI0JKEHHOCTEH.

Tect B cucreme anexktpoHHOro 0oydenuss Moodle Bxmrouaetr 30 BOmpocoB, B CIy4aiiHOM
MOpsiIKEe BBIOPAHHBIX M3 OaHKa BOMpocoB. OOydaromemycsi MPEAOCTaBiseTcsl 2 TOIMBITKU
MPOIOJDKUTEIBHOCTBIO 45 MUHYT KaX/asl.

Ecnu 3auem npoeooumcs ¢ ghopme cobecedoeanusn, mo:

OOyJarommiicst JOIMYCKAeTCs K MPOMEKYTOYHON aTTECTAIlMK 0 JUCIHMILIHHE B (hopme
co0ece10BaHUs IPU YCIOBUH YCIIEITHOTO BBITOJHEHUS TEKYIIEr0 KOHTPOJIS B TEUCHHE CEMECTPa,
KOTOPOE BKIJIFOYAET:

- MIOJIOKHUTEIIHHBIE OLEHKH 32 IPOMEKYTOUHBIE KOHTPOJIbHBIE paboThI (0uHas (hopma
oOyueHus);

- yCrenurHoe CO66C6,Z[OB21HI/IG o TEMaM, BBIHOCMMBIM Ha CaMOCTOATCIBHOC
HN3YUCHUC,

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

- yCIIeIIHas 3allyuTa KOHTPOJIbHOM padoThl (3a0uHast popma 00ydeHus).
B npotuBHOM ciyyae oOyyaroniuiicst He JOMycKaeTcsl K MPOMEXYTOUHOM aTTecTaluu, 10
MOJTHOM JIMKBUJIAIIMU BCEX 3aJ0JKEHHOCTEN

Kpurtepun onenkn 3a4yera

Ecnu 3auet npoBoauTtcs B hopme TectupoBanusi B IMOC Moodle, To onienka «3auteno/He
3a4YTEHOY BEICTABJIACTCSI CUCTEMOIN aBTOMATHYECKH COIVIACHO IIIKAJIe OILICHUBAHHA TCCTUPOBAHUA
Ha 3a4erTe.

Ecnu 3aueT nmpoBoauTcst B hopMe UTOTOBOTO cOOECEIOBaHUS, TO:

Onenka «3a4TeHO» BBICTABISETCS, €CIU OOYYaIOIIMHCS TMOCelan 3aHATHS, YCHEIIHO
BBITMOJIHWII TEKYILIUN KOHTPOJIb U YCIIEUTHO MPOLIEN HTOTOBOE co0ece10BaHue.

Onenka «He 3auTeHO» BBICTABISETCS, €CIM OOyYalOUIUiics He OB JOMYIIEeH K
MIPOMEKYTOYHOW aTTECTAIIMH WM HE MPOIIET UTOTOBOE cobeceToBaHMe.

Bomnpocsl k codece0BaHUIO 110 TeMaM, BBIHOCMMBIM HA CAMOCTOSITE/IbHOE 00y4YeHHe
Paznes 2. Ananntnyeckasi reomerpus. Tema Paznnunbie ypaBHeHHs IPSIMOH

1.TIpssmas TMHMS HA IIOCKOCTH.

2.Paznuunble popMbI ypaBHEHHS IPSIMOI HA TUIOCKOCTH.

3.Yrox Mex 1y npssMbIMHU. PaccTosTHUE OT TOYKH J0 TPSIMOH.

4.11nockocth. OCHOBHBIE 33J]a4l HA MIOCKOCTb.



5.YcioBue napajienbHOCTH U IEPIEHAUKYISIPHOCTH BEKTOPOB.

6.YpaBHEHUS IIOCKOCTH U MPSIMON B MPOCTPAHCTRE.

7. Y101 MEXY TUIOCKOCTSIMHU. YTOJI MKy MPSIMOU U MIIOCKOCTBIO.
Pazgen 6. UurerpanbHoe ucuuciaenune. Tema HHTerpupoBaHue TPUTOHOMETPHYECKHX
(yHKIUIi: pa3JMyHbIe CIy4al U MeTOAbl HHTEIPUPOBAHUS

J'sinm xcos" xdx
1.Meton peuieHuss HMHTETPAJOB BUIA

ITOJIOKHUTECIIBHOC.

€CJIM m KU n HCYCTHOC H

fsinrn xcos" xdx
2.Meto pelieHnst MHTEerPajioB BUAA €CJIM M 1 N YETHOE 1 IOJIOKUTEIIHLHOE.

jsinm xcos" xdx

3.M€TOI[ PEUICHUS UHTETPATIOB BHUAA eCJId M U N YETHOE U XOTs OBl OJHH

U3 HUX OTpI/II_IaTCJILHBIf/'I .

Isin mX cos nxdx,J'sin mxsin nxdx, Jcos MX COS NXdx
4. Meroa pelieHus MHTErpajioB BUIA .

Pa3nea 8. luckperHasi MaTeMaTHKa
1.MHoxecTBa U onepanuu HaJl HUMH.
2.buHapHBIE OTHOIICHUSI HA MHOXECTBE.
3.HeopuentupoBaHHbie Trpadsbl.
4.Crioco0Os1 3a1anus rpadoB.

Pasznen 9. OcHOBBI BLIYHMCIUTEILHEBIX METOI0B
1. AnmipokcuManus.
2.MeTo HAaMMEHBITUX KBaIPaTOB. AJITOPUTM BBIYUCIICHHS

IIpouenypa oueHnBanusi codece0BAHNS

CobecenoBanye MpoBOAUTCS B (hOpME MHAMBUAYAJIBHOIO OIpPOCa JJIsl OINpeAeTICHUS
YPOBHSI OCBOSHHOCTH OOYYArOIIMMHUCS TE€M, BBIHOCUMBIX Ha CaMOCTOSTEIbHOE H3ydeHHe. Kak
IpaBUIIo, cobeceJ0BaHNE MPOXOJUT Ha KOHCYIbTAlMK. [IpernoaBarens 3apaHee MpeLynpexiacT
00y4YarouIerocst 0 Cpokax MpoBeeHHs codeceoBaHms, TPEOOBAHUIX K IOATOTOBKE MaTEpUAIIOB,
3HAKOMHT C BOIIPOCAMH K COOECET0BaHHUIO.

OTBeT Ha BOIPOC CUMTAETCS MPABHIBHBIM, €CIHM [0 CBOEMY COAEP)KAHUIO MOJIHOCTHIO
COOTBETCTBYET 3aJaHHOMY BOIPOCY, COAEPKUT BCE HEOOXOAMMBIE TeOpeThdyeckue (akThl U
000CHOBaHHBIE BBIBOJIbI, 4 €r0 M3JI0)KEHUE MaTeMAaTUYECKU I'PAaMOTHBI.

Kpurepun onenkn codecenoBanus

OTBeT OIIEHUBACTCS «KOMAUYHOY, €CIT 00YUAIOIIUNICS :

1) MONHOCTBIO pacKpbUl COJEp’KaHHE BOIPOCOB B 00BEME, MPETyCMOTPEHHOM
IIPOrpa