MHWHOBPHAYKH POCCHH

MdenepanbHOe rocy1apcTBeHHoe Or0skeTHOE 00pPa30BaTE/IbHOE YYPeKIeHHe BbICIIEro
ofpa3oBaHuA
«MallKOICKHid rocyAapcTBeHHbIH TeXHOJI0THYEeCKHH YHUBEPCHTET»

DakyabTeT HHKEHEPHbIA
Kadenpa MaTeMaTHKH, QU3NKU U CUCTEMHOTO aHalli3a
PABOYAS TPOTPAMMA
M0 JHCIHHUILIHHE 51.0.05. MaremaTuka

10 HAIPABJIEHHIO
noaroroku 6akanaspos 08.03.01 CTpOUTENLCTBO

o ﬂpO(l]HJIIO NoAroTOBKH TopoJICKOE CTPOUTENLCTBO H X034HCTBO

KBaJuHKaNUe (CTeneHb)

BBIIY CKHHKA bakanasp
(popma oby4ueHns Ou4Has, 3a09Has

roa Hadaja moaroroska 2021

MAMKOII



PaGowas mporpamma cocraBiena Ha ocHoe ®I'OC BO u yuebmoro mmama MI'TY mo
nanpapnenuio 08.03.01 CtpourenscTBo

CocraBurens pabouell IporpaMMEL:

JIOIEHT, KAH/IH/IAT Iearori4yeckux HayK, IOLEHT % %7/2/ Yysxo E.B.
(IO/DKHOCTB, YUIeHOE 3BaHHE, CTETIEHB) (moImHuCE) (©.11.0.)

Pa6ouyas mporpamMMa yTBep)KAeHa Ha 3aceJaHul Kadeapel

MaTeMaTHKH, QH3MKHA H CHCTEMHOrO aHaIH3a
(nauMeHoOBaHuE Kadeapsl)

3aBenyrommii kapenpoi %/

« 1» OF 204 y Jgmuna T.H.
(mommHch) (©.1.0.)

Onobpeno yuebHO-METOANYECKOH KOMHCCHER (aKyIbTeTa . )

(rme ocyimecTBiageTCs 00yUeHHE) «A»_CF 204 r.

[Ipencenarens

yT-Ie6HO—M€T0I[H'-IGCKOTO

COBETA HANPABJICHAS (CIIEHAILHOCTH)
(rme ocyuiectBiseTcs odyueHue) Meperykos 3.A.
uce) (©.1.0.)

Hexan ¢akyyibrera

(rme OCYHIBCTBH}IBTCH oby4enue)
« 1 » 204 r. @464/7 CxangxoB A.A.
(TronuCE) (©.1.0.)

COT'JIACOBAHO:

Hauanpauk YMY
« 1» OUF 204 /ﬂgﬂ Uynecosa H.H.
(mox, cr:) (@.11.0.)

3aB. BeITycKaroIeH kadeapoi
IO HalPaBJIEHHUIO MepetyxoB 3.A.
HCBH) (®.1.0.)




1. IMesn 1 321244 0CBOCHHS AHCHHIIIHHBI

Maremarrka AB/ISETCS HE TOJBKO MOLIHBIM CPEACTBOM pEIIEHMS NPHKIAIHBIX 3a7a4 H
VHHUBEPCAJbHEIM A3BIKOM HayK, HO TalkKe W oanemeHtom obmed KymeTypel. [lostomy
MaTeMaTHueckoe 00pa3oBaHHE CJEAYET paccMaTpHUBaTh KaK BayKHEHINYHD COCTABJISIOLIYIO
dyHIaMeHTanBHO# MOAroTOBKK Oakaaspa.

CoBpemeHHasi MaTeMaTHKa XapaKTEPH3yeTCA HHTEHCHBHLIM IPOHHKHOBEHHEM B IPYTHE
Hayku. MareMaTideckHe METOJbl NPUMEHAITCA MU PEIIEHHS CamblX PpasHbBIX 3ajad —
TeXHHYECKUX, (u3nyeckux, Mexanudecknx u T.A. OcobenHo Bo3pacTaeT poOJbE MaTeMaTHKH B
HACTOSIEE BpeMs, KOTAa IIMPOKO HCIMOJNE3YIOTCA KOMIBIOTEPHBIE TexHouorud. HMsydenue
MaTEeMaTHKHA COBEPIIEHCTBYET OOILYIO KYyJIbTYPY MBILUIEHHS, AHCLIMIUIMHUPYET €€, NpHy4Yaer
YelIoBeKa JIOTHYECKHM pacCyKJarh, BOCIMTEIBAET y HEro TOYHOCTE M 0OCTOATENBHOCTH
apryMeHTaLuH,

Llenbl0 OCBOEHMS IUCLMIUIMHEL SIBJISETCS COOTBETCTBME COJEpIKAaHMA W KavyecTBa
MOATOTOBKH OOyuarommxces (efepalbHOMY ToCyAapcTBEHHOMY 00pa3oBaTelbHOMY CTaHIAapTy
Beiciero obpazosanus 08.03.01 «CtpouTensCcTBOY.

3aja4yy JUCUUIUIMHEL

- (OpPMHPOBAHHE COBPEMEHHBIX CCTECTBEHHOHAYYHBIX MNpeACTaBlcHUM 00 OKpyKaroumem
MaTepuallbHOM MHpE;

- (OPMUPOBAaHHE Yy CTYAECHTOB JIOTMYECKOrO MBILIJICHHS, YMEHMS TOYHO (OPMHPOBATH
3a1a4y, CIOCOOHOCTE BEIAENATH [JIABHOE W BTOPOCTENEHHOE, YMEHHS [ellaTh BBIBOABI Ha
OCHOBAaHHH IOJYYECHHBIX Pe3yJbTaTOB U3MEPEHUIA;

- of0y4yeHHe CTYHEHTOB OCHOBaM MAaTeMaTHYeCKOHW CTATHCTHKH, KOTOpBIE TMO3BOJIAIOT
M3BJIEKATh HEOOXOMHMYIO HHGOPMALMIO W3 Pe3yabTaTOB HabGMrOJeHHH W W3MEPEHWMH, OLCHWBATH
CTENeHb HaJe)KHOCTH MOTYYEHHBIX JaHHEIX;

- ofy4eHHMe CTYJEHTOB TeXHMKe 0e30MacHOCTH Tipu paboTe ¢ MEIHULHHCKHM
o0opynoBaHHEM.

2, Mecro aucuummabl B crpykrype OIIOII no nanpas/ieHHI0 MOArOTOBKH

Nuctunuina «MarteMaTHKa» BXOOUT B 00A3aTeNbHYIO YacTh 6a30BOro 0/10Ka MOArOTOBKH
fakanaBpa no HanpaejieHUIO « CTPOUTEHCTBOY.

Jlornyeckas W cojepXKarelsHO—METOAMYECKas B3aMMOCBA3L ¢ APYTHMH JHCLMILUIMHAMM U
yactamu Ol BeIpaxkaeTcst B CIENYIOLICM.

Jucuummune «MaTeMaTHKa» MpejlecTByeT o0lmeMaTeMaTHIecKas MoAroToOBKa B 00BEME
cpenHer o6meoOpazoBaTenbHON MKOJIBI HITH KOJUTEIKA.

B pesynpTraTe 0CBOCHHS NPEALIECTBYOLIMX JUCLUHUITIIUH CTYACHT A0JUKEH:!
3HAMb: OCHOBHEIE MOHATHS M METOABI JIEMEHTAPHONH MaTeMaTHKH, FEOMETPHH, anreOpel M Hayall
MaTeMaTHYeCKOro aHallu3a;
yMentb: TIPOU3BOAMTE ACHCTBUS C YMCTAMM; - HCTIO/IB30BATh OCHOBHBIE ajaredpanyeck1e ToxKIECTBa
a8 npeobpasoBanus anreOpaHdyecKUX BBIPAXEHHH; - BBINOJIHATE MCOMETPUYECKHE MOCTPOCHMA;
JOKa3bIBaTh MAaTEMaTHYECKHE YTBEPIXKIACHUA,
¢1ademp: TIpUEMaMH BEYMCICHWH Ha  KalbKyJIATOPE HHXKEHEPHOTO THIA; HAaBBIKAMHM
UCTIOJB30BAHHSI MATEMAaTHYECKHX CIIPABOYHHKOB.

OcBoeHHE [AaHHOM [MCLUMIUIMHBI KaK IIPEALIECTBYIOMEH HeoOX0AMMO NpH H3YYEHHH
CeIYIOMMX JUCUMIUTAH: QU3HKA, XMMUS, MEXaHUKA, TEOPETHUECKas MEXaHHKa, SKOHOMHUKA U JIp.

3. IMepeyeHb IIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 0 JHCHHIIHHE, COOTHECEHHBIX C
MJIAHHPYEMBIMH Pe3yIbTATAMH 0CBOeHHs 00pa30BaTeILHOH MPOrpaMMBEI.

[Tnanupyemele pe3yIbTaTE OCBOEHHMsA 00Pa30BATEILHON NPOrPaMMBl.
Iporecc U3yueH s AUCLMILINHBL HATPaBIeH Ha GOPMUPOBaHHE CIIEIyIOLIHX KOMICTEHIIHHA:




-yHuBepcajbHble koMnerennuu (YK):

CriocoGeH OCYIIECTBIATh IOMCK, KPUTHYECKHH aHAIM3 W CHHTE3 WHQOpMaluu, NPHMEHSTE
cUCTEMHBIH mopxon s pemeHus: noctaBieHHbX 3agad (YK-1). (VK-1.1. Anamusupyer 3agady,
BB/ ee 6a30Bble COCTABISIOUIME, OCYIIECTRIACT qeKomno3uuuio 3ata4un; YK-1.2. Haxonur u
KPUTHYECKH aHATIM3UpyeT HHGOPMALIMIO, HEODXOMMMYIO [T PElleHus MOCTaBleHHOH 3ana4n; YK-
1.3. PaccmaTpuBaeT BO3MOXKHBEIE BapHaHTBl PEILICHMA 3a[aud, OLICHHBAas WX JOCTOMHCTBA H
wegocratky; YK-1.4. I'pamMOTHO, JIOrMYHO, apryMeHTHpoBaHHO (OpMHUpYeT CcOOCTEEHHBIE
cyxnmeHus M oueHkd. OTnudaer (akThl OT MHEHHH, HWHTepHpeTalud, OLEHOK W T.JA. B
pacCy>KIEHHAX JPYyrMX ydyacTHHKOB aesrensHoctd; YK-1.5. Onpenenser W OLCHHBAeT
TNOC/IE/ICTBHS BO3MOXKHBIX PELICHUH 3a1a4H).

-o6menpodeccuonanbHbix komnerenuui (OIIK):

Criocofen peluars 3agayd MpoecCHOHANBHOM JeATEeNbHOCTH HA OCHOBE HCIIOJIB30BAHHA
TEOPETHUECKUX M TPAKTHYECKHX OCHOB €CTECTBEHHEBIX MW TEXHWYECKMX HaykK, a TaKke
maTematuueckoro anmaparta (OITK-1). (OIIK-1.1. Beieienue u KraccHukauusa QuU3HIECKUX H
XMMHYECKHX TPOLIECCOB, IIPOTEKAIOIMNX Ha 06bekTe npodeccuonansHol gesrensHocTH; OITK-1.2.
Omipejie/ieHHe XapaKTePHCTHK (PU3HYECKOTO Mpoliecca (ABNEHMS), XapaKTEpPHOTro Uil OOBEKTOB
npodeccHOHaNBHON  AEATENBHOCTH, HAa OCHOBE TEOPETHYECKOTO  (3KCIEPUMEHTAJBHOTO)
uccnemoranus; OITK-1.3. Onpefesenne XapakTepHCTHK XHMHYECKOTO mpouecca (sBJIEHHS),
XapaKTepHOro Ui 0OBEKTOB NMPO(eccHOHANBHON JeSTEIbHOCTH, HA OCHOBE IKCIEPHMEHTABHEIX
uccnenoranuit; OIIK-1.4. [NpencraBnenne 6a30BbIX A TpodeccHoHansHOM cdepel UIHIECKHX
MPOLECCOB W SBNGHMH B BMJIE MATEMaTH4eCKHX YPaBHECHMIL; OIIK-1.5. Bribop 6a30BEIX
hU3MYIECKMX W XHMHMYECKHX 3aKOHOB JUIS pEINeHMs 3aia4 NpOQecCHOHANBHON NeATeNbHOCTH;
OIIK-1.6. Pemenue HHKEHEPHBIX 3a7ad C IOMOIIBIO MAaTeMaTHYECKOrO alnapara BEKTOPHOH
anreGpsl, anamutideckoit reomerpun; OIIK-1.7. Pemnenne ypaBHeHHH, OMHUCHIBAIOIIMX OCHOBHEIE
(u3nYeCKHe TPOLECCH, C NPHMEHEHHEM METOJOB JHMHEHHOH anredpsl M MaTeMaTH4ECKOro
anamuza; OIIK-1.8. O6paborka pacu€THEIX M 3KCIIEPUMEHTAIBHBIX AaHHBIX BEPOATHOCTHO-
cratucTuueckumu  Mertomamu; OIIK-1.9. PemeHue  MHKEHEPHO-TE€OMETPHYECKHX — 3a/1aq
rpapuueckumu  criocodamu; OITK-1.10. OueHka BO3JEHCTBHS TEeXHOICHHBIX (PAaKTOpOB Ha
coctosHue okpykawomed cpensl; OITl.11.  OnpeneieHue  XapakTEPHCTHK — MPOLIECCOB
pacnpenesieHus, Mpeobpa3oBaHHs M HCIOJIB30BAHHMS DIEKTPHYECKOH JHEPIUM B BJIEKTPHIECKHUX
LIETISX).

[InanupyeMeie pe3yJbTaThl 00yUeHH 10 AMCUMITIHHE.
B pesynbraTe 0CBOGHUs AUCLUUILTHHE OakanaBp JOJDKEH:
3HATH:
- OCHOBHbLIE TEPMHHBI W 0a30BbIC 3JIEMEHTHI, METOJBl HCC/ICHOBAHHH B CHCTEME COLMAJIBHO-
rymaHuTapHoM 3HaHus (YK-1);
- OCHOBBI MaTEeMaTHKH, H3KMKHK U BeraucuTenbHOM TexHuku (OIIK-1).
yMeTb!
- KPHTHMYECKH OLIEHUBATh MH(OPMALIMIO, HE3aBHCHMO OT HCTOIHMKA, CAMOCTOATENbHO NPHOOpeTaTh
¥ CHCTEMATH3HPOBATh 3HAHKS, APryMEHTUPOBAHHO OTCTAUBATE CBOIO TOUKY 3peHHus (YK-1);
- pelnaTh CTaHAAapTHHE NpodecCHOHANbHbIE 3aja4yd ¢ NMPUMEHEHHEM ECTCCTBEHHOHAYYHBIX H
06 IIeNHKEHEPHEIX 3HAHMH, METOI0B MATEMATHYECKOro aHaiu3a i moaenuposanus (OIIK-1).
BJIA/IETH:!
- KOHKpETHOM MeTojoiorueil W 6a30BBIMH METOAAMH COLMANBHO-TYMaHHTapPHBIX JWCLHMILIMH,
TO3BOJIAIOIIMMH OCYIIECTBIIATE PelleHHe MHPOKOro Kiacca 3ajiad Hay4uHO-HCCIIe10BaTeIECKOrO H
npuknagHoro xapakrepa (YK-1)
- HABBIKAMH TEOPETHYECKOTO M SKCTIEPHMEHTANIEHOTO HCCIIEeI0BaHMs 00BEKTOB PO ecCHOHANBHOH
nearensHocTH (OIIK-1).




4. O6beM IUCHHILTHHBI U BHABI y4eOHOoH paboTel. O0mas TpyA0EMKOCTh JHCHHIIHHBI

4.1.06bM IHCHHNIUHLI ¥ BHABLI y4eOHoii paboTbl mo ouHoi ¢opme obyuenns. Obmas

TPYA0EMKOCTE AHCHHILTHHBI cocTarsieT 11 3aueTnbix enununbl (396 gacos).

Bun yue6noi paborsr Beero ceMecTphbI
qacor/3.e. 1 2 3

KonrakTHble 9ackl (Bcero) 187,95/5,2 | 68,25/1,9 | 68,35/1,9 | 51,35/1,4
B Tom uncne:
Jlexuuu (JI) 85/2,4 34/0,9 34/0,9 17/0,6
I[Ipaxtuueckue 3anatus (113) 102/2,8 34/0,9 34/0,9 34/0,9
Cemmunaps! (C)
Jlabopatopnsie pabots! (JIP)
KonrakTHas paboTa B MepHoJ aTTeCTalluH 0,7/0,02 0,35/0,01 0,35/0,01
(KPAT)
CamocTosaTenbHas paboTa moj 0,25/0,01 0,25/0,01
pykoBozacTeoM rnpenojasaress (CPIT)
CamocrosTensnas padora (CP) (Bcero) 136,75/3,85 | 39,75/1,1 40/1,1 57/1,65
B Tom yncne:
Kypcogro#i npoekr (pabora)
BrInonHeHHE KOHTPOJIBHBIX paboT 36/1 3,75/0,1 4/0,1 28,25/0,8
CocrasiieHHE [1aHA-KOHCIIEKTA 8,75/0,2 - - 8,75/0,2
[Tonbop 1 aHaIM3 MPHUMEPOB 20/0,6 - - 20/0,6
M3yuenue oHnaiiH Kypca 72/2 36/1 36/1
Kontpons (Bcero) 71,3/1,95 35,65/1 35,65/1
@opma IIPOMEKYTOYHOH aTTecTalluu: 3a4éT IK3aMeH | IK3aMeH
(3a4éT, 3K3aMeH)
O6mas Tpy10eMKOCTb (4achl/3.€) 396/11 108/3 144/4 144/4

4.2. O0bEM OQHCUHMIUIMHBI H BHABI y4eOHOH paGoTbl mo 3aouHoi ¢opme obyqenus. Obwmas

TPYA0EMKOCTEH JHCUHILTHHBI cocTaBasieT 11 3a4eTHbIX equnun (396 acos).

Bun yue6Hoii paboThl Bceero ceMecTphl
4acoB/3.e. 1 2 3

KonTakTHbIE Yachl (Bcero) 46,95/1,3 | 14,25/0,43 | 16,35/0,43 | 16,35/0,43
B ToM uucIe:
Jlexunu (JI) 22/0,6 8/0,2 8/0,2 6/0,2
[Tpakruyeckue 3austus (I113) 24/0,7 6/0,2 8/0,2 10/0,3
CemuHapsi (C)
Jlabopatopusie paboTsl (JIP)
KonraktHas paboTa B IepHoJl aTTECTaLluN 0,95/0,03 | 0,25/0,01 | 0,35/0,01 0,35/0,01
(KPAT)
CamocTosaTenbpHasg paboTa Moa pyKOBOACTBOM
npenoaasaresis (CPII)
CamocrosaTeabHas pabora (CP) (Bcero) 328/9,1 90/2,5 119/3,3 119/3,3
B Towm gucre:
Kypcopo#i npoekT (paboTa)
BeirosiHeHHEe KOHTPOJBHEIX padboT 72/2 36/1 36/1
CocrapjeHHue MaHa-KoHCIIEKTa 72/2 9/0,25 18/0,5 45/1,25




[Tox6op 1 aHaJIH3 IPUMEPOB 112/3,1 9/0,25 29/0,8 74/2,05
M3yyenue oHMalH Kypca 72/2 36/1 36/1

KonTpons (Bcero) 21,05/0,6 3,75/0,1 8,65/0,3 8,65/0,3
dopma NpoMeKyTOUHOH aTTeCTALHH: 3a4éT IK3aMeH | JK3aMeH
(3auéT, IK3aMeH)

O6mas Tpy10eMKOCTh (Yachl/3.e) 396/11 108/3 144/4 144/4




5. CTpykTypa H cofepaHHe JHCLUHIIHHBI

5.1. Crpykrypa IMCUHIIJIMHBI A8 04HOH (popMEI 00yUeHHs

Ne | Pazje)t AHCHUNJIHHBI Buael yuebnoii paboTel, BK/IHOYast D@opMBI
n/ CAMOCTOSITEJbHYI0 H TPYJ0EMKOCTh TeKYLIEero
n (B yacax) KOHTPOJIA
8 ycreBaemMocT
5 H (1o
)
= Heoenam
> 2
: o “ 5 cemecmpa)
= o
i = | B < & = 8 opma
) o & &) = NPOMENKYTOY
= Z HOI
aTTecTaluu
(no
cemecmpam)
Cemectp 1.
1. Jluneiinas anreGpa 1-4 | 8 8 7,95 KonTponeHas
paboTa
2. AHanuTHYecKas 5-8 | 8 8 7,95 KonTpoibHas
reoMeTpHst padora
Bbnun-omnpoc
3. | KommnnekcHble uncna | 9-10 | 4 4 7,95 KouTponsHas
paboTta
4, [Tpenen 11- 6 6 7.95 KonrponbHas
TOC/IE/I0BATENBHOCTH. | | 5 pabora
[Ipenen GyHKUMH.
5. | HOuddepenuuansaoe | 14- 8 8 7,95 KontponsHast
UcUHcIeHHe HYHKLIUH 17 pabora
OJIHOH MepeMeHHOM ‘
[IpomMesxkyTouHas 17 0,25 3auér
aTTecTalMusa
Cemectp 2.
6. | Huddepenunansuoe | 1-5 | 10 10 12 KonTponsnas
UcYHCNeHHe hyHKIHH paboTa
Tectupopanu
HECKOJBKHX &
MEPEMEHHBIX
7 HurerpansHoe 6-11 | 12 12 14 KonTponsHas
HCYHCIICHHE paGota
8. | Huddepenuuancureie | 12- | 12 12 14 KoHTtponrenas
ypaBHEHUS pabora.
17
[TpomexyTouHas 17 0,35 35,65 IJK3aMeH B
aTTecTalusl YCTHOH
dopme
Cemectp 3.
9. Psiie1 1-6 | 6 12 18 KonTponeHnas
paGora
Bnuu-onpoc
10. Teopus 7-12 | 6 12 20 KonrtponeHas
BEPOSTHOCTEH pabora




11. MaremMaTH4yecKkas 1 3; 5 10 19 k
CTATHCTHKA KountponsHas
17 pabora.
[TpomesxyTodHas 0,35 35,65 JK3aMeH B
arTecTalus YCTHOH
dopme
UTOTO 85 102 0,7 | 025 | 71,3 136,75

5.2. CTpyKTypa IMCUMILIHHBI /T 3204HOH GopMbI 00yenus

Ne | Pazgen AHCUHIITHHBI Bujabi yuedHoi paboTel, BKII0Yasi CAMOCTOATE/ILHYHO H
n/ TPYAOEMKOCThH
n (B 1acax)
ol
E < = : e
= B =
S & @) = o
=
1 cemecTp
1 Jluneitnas anrebpa 2 18
2. AHanmuTHHeCKas 4 18
reoMeTpus
3. | KomruiekcHble yncia 2 18
4. [penen 2 18
OCIEI0BATEILHOCTH.
[Mpenen GyHKIUMH.
5. | Huddepenunansnoe 4 18
ycuncneHue QyHKIHH
OJIHOM MEpPEeMEHHOH
[IpomeskyTouHas 0,25 3,75 3auér
aTTeCTalys
2 cemecTp
6. | HuddepeHunansHoe 2 2 40
ucuHnceHrue QyHKIMH
HECKOJIBKHX
NepeMEHHEBIX
7. HurerpansHoe 2 4 39
HCYHCIIEHUE
8. | HuddepenuuanbHbie + 2 40
ypaBHEHHA
[TpomesxkyTodHas 0,35 8,65 DK3aMeH B
aTTecTanms YCTHO#H
dopme
3 cemecTp
9. Psnet 2 4 36
10. Teopus 2 3 44
BEPOSITHOCTEH




11. MaremaTudeckas 2 3 39
CTATHCTHKA
[TpomexyTouHast 0,35 8,65 JK3aMeH B
aTTecTalus yCTHO#
dbopme
HTOI'O 22 24 0,95 21,05 328
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5.4. HPRKTH‘IECKHE H CeMHHApPCKHE 3aHATHHA, HX HAHMEeHOBaHHE, COAEPKAHHE H o0beM B yacax

Ne Ne paszjesia AHCUHILTHHBI HaumenoBanne NpaKTHYECKHX H O6Bbem B
n/ CEMHHAPCKHX 3aHATHH yacax/TpyaoemMK
n OCTh B 3.e.
0®0 300
Cemectp 1
1. | Jluneitnas anrebpa. Matpuugst. Heiicteus ¢ matpuuamu. | 8/0,2

Onpenenutenu. Pemenne CIJIY  mMeronom
Kpamepa, MaTpUIHBEIM METOJOM.

2. | AHanuTHYeCKas reOMeTpHs. KoopaunaTel BekTOpa, [UIMHAa BeKTopa, yron | 8/0,2 4/0,1
MEXy BEKTOPaMH, CKaJspHOe, BeKTOPHOE,
CMEINaHHOe MPOM3BE/ICHUE BEKTOPOB.

Pasnuunele  BHAB  ypaBHEHHH  IIPAMOH,
IJIOCKOCTH, YroJl  MEXIY  IUIOCKOCTAMH.
KpHBrIe BTOPOIo MopsiiKa.

3. | KoMnnekcHele uncha. JleficTBua Hal KOMIIIEKCHBIMHM uyuciamMu B | 4/0,1 2/0,1
anrebpandeckoi, TPUTOHOMETPHUYECKOH U
MoKazaTenbHOM ¢dopmax 3anucu. Pewenue
KBaJlpaTHBIX YypaBHeHHH. [lepexonm oT oxHOH
(hOpMEI 3aNTHCH KOMIUIEKCHOT'O YHCJIa K JIPYToi.

4. | Ilpegen nocnenoBatensHocTH. | [Ipemen  umcnoBoW — mocnenosaTenbHOCTH. | 6/0,2
[penen dpyHKUHU. [penen dynxuuu. Ilpenen GpyHkuuM B TOUKe,
[lpenen dynkuuu B GeckoHeUHOCTH. TeopeMEl
0 npenenax (hyHKIHH, Tuner

HeorpeIeIEHHOCTEH H CII0COOE! X
pacKpeITHA. 3ameuartenbHble npefens. Mx
CBOMCTBA Paznuunele onpeneneH s
HETPEepPEIBHOCTH (GyHKIMH B TOYKE.
HenpepEIBHOCTE  OCHOBHBIX — 3JIEMEHTapHBIX
bynkmmi.  Knaccudukanus Touek paspela

byHKUMA.
5. | AuddepeHunansroe [lpaBuna  auddepeHLHpoBaHHA cymmsl, | 8/0,2
HCUMCIIeHHe (YHKIMM OOHOH | NpOMU3BENEHHSA, YACTHOTO. Tabnuna
nepeMeHHOH. NPOU3BOAHEIX. [IOHATHE CHOXHOH (YHKLHH.

[TpouseonHas cnoxHoW GyHkuuu. IlonATHe
obpatHo#t ¢yHkumu. IlpousponHas oOpaTHoH

(dyHKLHH. [IponzBonHEIE o6paTHBIX
TPHroHOMeTpUdeckUX (QyHKUMH. TIpoussoaHas
napaMmeTpHYECKH 3aJaHHOH byHKLHH.

Huddepeniman pyuxumu. Ces3b NPOU3BOIAHON
U auddeperHumana. I'eoMeTpHYecKHd CMBICI
muddepeHumana. IIpoussoguble %
maddepeHILansl BRICIIUX nopsakoB. Popmyna
Jleitbnuua. HewnBapuanTHOCTE thopmbl
muddepeHManoB TOpALKAa BBEILIE T[EPBOTO.
VYenosus MOHOTOHHOCTH (byHKUHi.
OKCTpeMyMBl byHKIIH. OTeickanne
HauOONBIIEro M  HAaWMEHBINEro 3HAYCHHH
HEMpepBIBHEIX Ha oTpeske GyHkuuid. Obmas
cXxeMa TMOCTpoeHHs rpadukoB  (QYHKIMIL.
HccnenoBanue BBITYKIOCTH (PYHKIHH.




Cemectp 2

HuddepennmansHoe
HCUHUCIIEHHE byHKIHi
HECKOJIbKUX TepeMEHHBIX.

ITpenen GyHKUNM OBYX NepeMeHHBIX. YacTHEIe
TIPOM3BO/IHEIE TIEPBOTO NopsizIKa.
HenpepelBHOCTE (YHKIIMH JBYX TEPEMEHHEIX.
['eomeTpuuecKuii CMBICT TIOJTHOTO
auddepenumana. I'paiMeHT U NPOU3BOHAS 110
HarpaBJIEHHIO. YacTHEIE NPOM3BOIHEIE
BBICITMX TOPAAKOB. JnddepeHiuansl BEICIIHX
MOPAIKOB. Onpenenenue 9KCTpEMyMa.
Heobxonumoe YCIIOBUE 3KCTpeMyMa.
HoctaTouHoe ycoBHe CYLIECTBOBAHHA
9KCTPEMYMA. Y CIIOBHBIH SKCTPEMYM.

10/0,3

2/0,1

WHTerpansHoe HCHUCTIEHKE.

HenocpencteeHHoe MHTErPHPOBAHHE.
WHTerpupoBaHHe IO 4YacTAM MW 3aMeHa
nepeMeHHO#. VIHTErpHpOBaHHe palMOHAIBHEX
dyHKIMH. WHTerpupoBaHue BhIpaXKeHHH,
COJIEPIKALIMX TPUIOHOMETPUYECKHE (DYHKIIHH.
HHTEerpHpOBaHHe HEKOTOPHIX
MppalHOHAILHEIX BEIpaKeHWH. OnpeaenéHHeli
wHTerpan.  MHTerpupoBaHHe IO YacTAM H
3aMeHa  TepeMEeHHOH B ONpeAen&HHOM
unterpane. HecoGcTBeHHBIE MHTErpanbl ¢
OeckOHEUHBIMH TIpe/ielaMH HHTETPUPOBaHHA.
HecobcTBeHHBIE WHTerpaJbl oT
HeorpaHWueHHBIX (yHKumiA. Hx ocHoBHEIE
coicTea.  AOcomoTHas M YCJIOBHas
CXOAUMOCTE. [IpH3HaKH CXOOUMOCTH.

12/0,3

4/0,1

HuddepenunanbHele
YpaBHEHHS.

Juddepenupmansuple ypaBHeHHs 1-ro nopsaka
C pasgenéHHBIMM H C  pasJeloLUMHCH
repeMEeHHBIMH. OnHopoHEIE
middepenmanbaele  ypaBHeHHs. JIMHelHbIE
i depeHIManbHEle YpaBHEHHA. YpaBHEHHE
Bepuynnu. Juddepenumransuele  ypaBHEHH
BEICIITMX TTOPSI/IKOB, JIOITyCKArOIIHE TTOHMKEHHE
crenenu. JIuHelHble OHOPOIHEIE YpaBHEHHUS 2
MOPSAZKA C MOCTOAHHBIMH K02 dULIMEeHTaMH
JIuneinere HEOJHOPOHEIE
middepeHuManbHble  ypaBHEHHA 2-T0
nopsiiKa.

12/0,3

2/0,1

Cemectp 3

Panmer.

YucnoBele psasl. 3HAKOMEPEMEHHBIE  Ps/bL.
CeoiictBa cxomsumxes psnos. Heobxoaumoe
YCIIOBHE CXOAMMOCTH. JIOCTATOYHEIE YCIOBHA
CXOJUMOCTH  3HAKOTOJIOXKHUTENBHBIX  PANOB:
npuzHaky cpaBHeHus, J[lamamGepa, Koy,
MHTETpanbHBIH. 3HAKOYepedyIOlMecs PAMIbL.
Teopema JlefibHnua. AGcooTHas U yCIIOBHAas
cxoaumocTb. CremeHnsie psasl. MurepBan u
pagMyc  CXOOWMOCTH  CTCIICHHOrO  psja.
CsoiicTBa CTEeNeHHBIX psAgos. IlowieHHoe
muddepeHIMpOBaHHE W MHTErPHMPOBaHHE
CTemeHHBIX  psnoB. Paael  Telinopa w
MaksopeHa.  PasnmoxkenHwe  QyHKUMH B

12/0,3

4/0,1




CTEICHHOH psl.

2. | Teopus BepOATHOCTEH.

Bepostnocts cobbitus.Cirydalinble cOOBITHSL.

Anrebpa COOBITUH. Knaccuueckoe %}
CTAaTUCTMYECKOE OTpeaesieHue BEPOATHOCTEH
COOBITHH.  DJIEMEHTE KOMOHMHATOPHKH.
Teopemsl CIIOKEHMA U YMHOXKEHUS
BEPOSATHOCTEH. VYcnoBHas BEpPOSATHOCTS.
Teopema CJIOJKEHUS BEpOSATHOCTEH

COBMECTHEIX cOOBITHH.OCHOBHEIE  (OpMYJIbl
1 BEpoATHOCTH cOOBITHI. DopMyna MoJHOH
pepositHocTd. Dopmyna Bakieca. @opmyna
Bepuynmu. @opmyna Ilyaccona. JIHCKpeTHEIE
ciyyaliHble — BeNIMYMHBLBuael  ciydadHBIX
BEJIMYMH. Pacnpenenenue IUCKPETHOH
ciydailHOH  BenWYMHBL. — Marematudeckoe
OKMIaHWe W JHCIEepCcHsd, MX CBOMCTBa.
HermpepriBHEIE ciIydaiHbIe BEJIMYHHEL.
DyHKUMS W TIOTHOCTH  pacTIpefieNieHus
BepoATHOCTEH. MareMaTH4ecKoe OXHIaHHe U
aucriepcus. Mona u mennana. MoMeHTBI.

OcHoBHBIE BUIBI pacrpeneeHHi:
paBHOMEPHOE, 9KCIOHEHLMANILHOE,
HopMansHoe. CHCTEMBl CITy4ailHBIX BEIHYHH.
Pacnpenencuue JIBYMEPHOH ciayvyaiHOH
penuunHbel, Kosapuamus W Ko3duumeHt

KOppEsALHH. JluneliHas perpeccus.
[penensHble TEOPEMEI TEOPUH
BEPOSITHOCTEH.3aKOH Bonpmmx qHCcell.

IenTpanbHas npeaensHas

3. | MaremMaTHuecKas CTATHCTHKA.

Bribopka u ee pacrpeneneHue.Beibopounas u
reHepaibHas COBOKYITHOCTH. Tunbl BbIOOpOK.
[Tonuron 4acToT u TUCTOrPamM.
CTaTHCTHYECKOE pacrpelelicHHe  BBIOOPKH.
Omnupudeckas  GYHKLIMA — pacrpeleNeHHs.
CratucTHyeckie  oleHkH. HecMelneHHsle,
5eKTHBHBIE M COCTOATENBHBIC OLEHKH.
BriGopouHasi ~ cpeHss M BHIOOpOYHas
aucriepcusi.  ToueyHas W HMHTCPBANIBHBIC
oleHKH. JlOBEpHUTENBHBIM HHTEpBal. MeToa
MOMEHTOB /ISl TOYEYHOH OLIEHKH MapameTpoB
pacnpepenenus. IIpoBepka CTATHCTHYESCKHX
runore3. JIoHATHE CTAaTUCTHUECKOH IMITOTE3HL.
Omubku nepsoro u Broporo poza. IIposepka
TUIIOTE3Bl O PACIpPENENeHHH TeHepalbHOH
coBokynHocTH. CpaBHeHME MBYX JWCIEPCHH
HOPMAJIBHBIX TeHEPabHBIX COBOKYITHOCTEH.

Hroro:

Ilpy npoBeleHHH NPAKTHYeCKHX 3aHATHH CO3JAlOTCA  YCJIOBHS  JUid

CaMOCTOSITE/ILHOTO  BEITIOJTHEHMsA 3aJaHHM. HOBTOM)(' MIpH MPOBEACHHH TMIPAKTHYECKOr0 3aHATHA

TPEIIOaBATENIO PEKOMEHAYCTCSL:

12/0,3 3/0,1
10/0,3 3/0,1
102/2,8 | 24/0,7
MaKCHMaJIbHO

1. ITpoBecTH 3Kcmpecc-0npoc (YCTHO MNM B TECTOBOH (opMe) IO TEOpeTHIECKOMY MaTepHany,
HeoGXOIUMOMY ISl BBITIONHEHHs. paboThI (C OLEHKOH).
2. TIpoBepUTh MPaBUILHOCTH BHITIONIHEHHS 3a[aHuii, MONArOTORIEHHBIX CTYACHTOM JOMa (c

OLIEHKOI).




3. PexoMeHIOBaTh CTYICHTaM HCMONB30BAHHE OHIIAWH KYPCOB /I M3Yy4YEeHHs KOHKPETHBIX TEM
JAUCLIUITITHHEL

JhioGoe MpakTHYeCKOE 3aHATHE BKIFOYAeT CAMOCTOATENBHYIO IPOPabOTKy TEOPETHYECKOTO
MaTtepuaia ¥ U3yueHHE METOIHKH pelicHrA TUIMHYHBIX 3a7a4. HBKOTOPBIS 3a1a49Md COOCpXXaT 3JIEMEHTEI
Hay4YHBIX HCCEeAOBAaHUH, KOTOPEIE MOTYT HOTpeGOBaTh YriyONeHHOH CaMOCTOSATENbHOH npopaboTKH
TEOPETHYECKOrO MaTepHala.

5.5  JlaGoparopuble 3aHSITHS, HX HANMEeHOBaHHe H 00beM B uacax
JlaGopaTopHbie 3aHsTHs y4eOHBIM I17IaHOM HE IPelyCMOTPEHEI.

5.6. IlpuMepHasi TeMaTHKA KyPCOBBIX TPoeKToB (paboT)
Kypcosoii npoekt (paboTa) yueOHBIM IIIAHOM HE MPEeLyCMOTPEHBI.

5.7. CaMocTosaTenbHast paboTa cTyAeHTOB

IIpy opraHu3alMH BHeAyJIUTOPHOH CaMOCTONTENLHOH paGoTel 10
[pernoaBaTe/io PEKOMEH1yEeTCsl HCIIOIB30BATE CIIEAYIOMHE €€ HOPMBI:

- M3y4eHHE OHJIAIH KYPCOB;

- KOHCMIEKTHPOBAHHE MEPBOMCTOUYHUKOB M APYTroH y4eOHO#M TuTeparypsl;

- IpopaboTKy yyebHoro Matepuaina (110 KOHCTIEKTaM, yueGHOH U Hay9IHOH IMTepaType);

- u3yyeHHe y4eOHOrO MaTepuana, MEPEHECEHHOTO C AYAMTOPHBEIX 3aHSITHI HA CaMOCTOATE/BHYHO
npopaboTKy;

- pEllleHHE CTYAEHTOM CaMOCTOSTE/bHBIX 337a4 OOBIYHOH CJIOKHOCTH, HATIPABJICHHBIX Ha 3aKPCIICHHE
3HaHWH U YMEHHH;

-BBITIOTHEHWE HMHIMBHIYAJIbHLIX 33JaHHi TIOBBILIEHHON CIIOKHOCTH, HAnpaBJeHHBIX HA pasBUTHE Y
CTYACHTOB HAYYHOTO MBILIICHHUS U MHULIHATHBEL,

- BLINOJHEHHE pacueTHO-rpaduuecKiX JOMAIIHUX 3aIaHHi;

- IOJTOTOBKY K KOHTPOJIEHBIM CPE3aM 3HAHHMH, TECTUPOBAHMIO, 3a4ETy MIIH S5K3aMEHY.

JNAHHOHM JMCUMILIWHE

5.7.1. Conepxanue u 06bEM camocTosiTeIbHOH padoTel cTyaenToB faa O@O

Pasnensl u Tembl pabouer Ilepeuenn JoMaIHUX Cpokn Ob6nem B
NporpaMMsl 3aJaHHi H APYTrHX BBINIOJIHEHHS yacax/TpyJ0eMKo
€aMOCTOSITe/ILHOTO H3y4YeHHs! BOIIPOCOB /151 CTh B 3.€.
CAMOCTOSITEJILHOTO
H3y4eHHs
Cemectp 1
1. Meton XopnaHo-I"aycca. CocTaBleHHe KOHCIIEKTa. 4 nen 4,35/0,1
[MonGop H peleHue
2. DIIUIcoua, CocragliedHe KOHCITEKTa. 8 Hen 4,35/0,1
OJIHOTIONIOCTHO# runepooou, [Tonfop u pelieHue
ABYIOJNOCTHOM runepbonous, MPUMEPOB
SITUNITHYECKUH napabosiouy,
runepOonuiecKuit
napaboIoua, KOHYC BTOPOro
TOpsIIKa.
3.KonrponsHas pabora PereHne THMOBEIX 3a/1ay 7-8 Hen 6/0,2
«IUHEHHas1, BEKTOpHas
anreﬁpa H aHaJIUTHYCCKaAd
reoMeTpHs»




4, KoMIiekcHEIE YHcna CocraglieHHe KOHCITEKTa, 10 Hexn 4,35/0,1
[Tonbop u pemenue
[IPUMEPOB
5. MHuoxecTea. CocraBlieHHE KOHCIIEKTA. 11 men 4,35/0,1
JleHACcTRUTENBHEBIE YHCTIA. [TonGop u pemenue
D yHKLHSA. MPUMEPOB
6.KontpoJsieHast pabora Permenue TUNOBLIX 3a/1a4 6/0,2
«KOMIIIEKCHBIE YHCTa, TIPEJeN
W HETIPEPBIBHOCTD (QYHKLIHM
7. Auddepenunansaoe CocTaBiieHHe KOHCIIEKTA, 16 nen 4,35/0,1
ucuucienue GbyHKIUH 0THOH [Tonbop u perueHue
nepeMeHHo#. Pemenne IIPUMEPOB
TIPUK/IaHEIX 3aa4.
8. KontponbsHas paboTa Pemrenne TUNOBEBIX 3a1a4 17 nen 6/0,2
«aubdepeHIHaNbHOS
MCYHCIIEHUED
Cemectp 2
9. JIgoiHbIe U TPOMHEIE CocrasiieHUe KOHCTIEKTa. 5 Hex 7,3/0,19
HWHTErpakl. IMonBop u peleHne
10. KonTtponeHas pabota Pemenue TUNOBBIX 3a70a4 5 Hen, 6/0,2
KMHTErpajgbHOE UCUHCIEHHEY
11. Haubonemee v HauMeHbIne§ CocTaBlieHHE KOHCIEKTA. 10 Hen, 7,3/0,19
3HaueHUs QYHKLUHUH B 3aMKHYTO [TonGop u pemenne
obmacTH. IPUMEPOB
12. KonurponeHas pabota PelieHre TUTIOBBIX 3a7a4 10 Hen 6/0,2
«auddepeHIHMaTBEHOE
ucyUcIeHHe QYHKUHUHA
HECKOJIBKHX MePeMEeHHEIX»
CocraB/iecHHE KOHCIIEKTA. 16 Hen 7,3/0,19
13. Cucremesl HO}IGOP M pelleHHe
AuddepeHIHaNEHBIX YPaBHEHH] NPUMEpPOB
PeleHue THIIOBEIX 3a/1a4 16-17 ven 6/0,2
14. KontponsHas pabota
«auddepeHLMaNbHBIE
ypaBHEHHUAY
Cemectp 3
15. Pansr @ypoe. MuaTerpan CocTaB/ieHHE KOHCIIEKTa. 6 Hen 16/0,4
Dypse. [Moabop u pemieHue
MPHUMEPOB
16. KontponsHas pabora Pelenue THMOBBIX 3a/184 6-7 Hen 3/0,1
«psIB»
17. OcHoBel Teopun ciy4aiinby CocTaBIeHHE KOHCIIEKTA. 12 nen 16/0,4

MPOLIECCOB.

[Tonbop u pewenue
NpUMEpPOB




18. KonTponsHas pabora Pemenue THIOBEIX 3a/1a4 12-13 ven 3/0,1
«Teopus BeposTHOCTEH»
19. T-recr. CocTaBleHHe KOHCIIEKTA. 16 Hexn 16/0,4
[Toxbop u pereHue
TIPHMEPOB
20. KonrponesHas paboTta Pemenue THNOBBIX 3a7a4 17 Hen 3/0,1
«MaremMaTudecKas CTATHCTHKa»
Hroro 136,75/3,85
5.7.2. Conep:xanne u 06béM camMocToATeILHOH paboTel ctyaenToR aas 300
Pazgensl n Temel pabouei Ilepeuens qoMalIHUX Cpoku O6nem B
NporpamMMsl 3aJaHuii U Ipyrux BBLINOJTHEH U Yacax/TpyaoeMKo
CaMOCTOSITEIbHOT0 H3Y4YeHUs BOINIPOCOB /151 CTh B 3.e.
caMOCTOSITEJILHOTO
H3YYeHHsI
Cemectp 1
1. Meton XKoppaaHno-I'aycca. CocTaBneHue KOHCIIEKTA. 4 Hen 18/0,5
[Ton6op u pemienue
2. DNIHMNCOu, CocraBneHue KOHCIIEKTA. 8 men 18/0,5
OQHOTIONIOCTHOH TUNepOoIona, [Tonbop u peruenue
JBYTOJNIOCTHOH runepboiions, NpUMEpPOB
AMIUNTHYECKUH apabonon,
runepboTudecKuit
napaGonou/1, KOHyC BTOPOro
MOPSIAKA.
3. KoMmieKcHEIe YHCIIa CocTaBlieHHE KOHCIIEKTa. 10 Hen 18/0,5
ITonbop u pelueHue
MIPUMEPOB
4, MHoxecTBa. CocTaBiieHHe KOHCIIEKTA. 11 nen 18/0,5
HelicTBUTENBHEIE YHCTA. [TonGop u pemenue
DyHKLHA. MIPUMEPOB
5. Auddepenimansroe CocTaBneHHe KOHCIIEKTA. 16 Hen 18/0,5
ucuucieHue QyHKIMH OHOMH [TonGop u pemeHne
nepeMeHHoO. Petenue NpUMEPOB
NPUKJIaHEIX 3a/1a4.
Cemectp 2
6. JIBoiiHBIE W TPOHHBIE CocTaBiieHHe KOHCIEKTA. 5 Hen 40/1,1
HWHTErpabl. ITogbop u pelneHHe
7. Hanbonemee v Haumersliee | CocTaBiieHHe KOHCIIEKTA. 10 Heg 39/1,15
3HaueHus QYHKLNH B 3aMKHYTO [Tonbop u perieHue
obnactu. MIPUMEpPOB
CocTapleHHe KOHCITEKTA. 16 Hen 40/1,1

8. CucteMbl
middepeHIHaNbHEIX YpaBHEHHU]

[TonGop u pemeHue
NIpUMEpOB

Cemectp 3




9. Psanel @ypre. MuTerpan CocraBrieHHe KOHCIIEKTA. 6 Hex 36/1
Dypse. [Ton6op u pemenne

IpUMEpPOB
10. OcHOBEI TeopuH cnydaiHelX CocTaBIeHHE KOHCIIEKTA. 12 Hen 44/1,1
NpOLECCOB. [TonGop u pelenue

TIPHMEPOB
11. T-tecrT. CocTtaBneHHe KOHCIIEKTA. 16 Hex 39/1,15

[Monbop u pewenue

TIPHMEPOB

Hroro 328/9,1

6. Ilepeuens yueOGHO-MeTOAHUECKOT0 o0ecTeMeHHs I/Isl CAMOCTOATE/NLHOM patoThl 00y4armuxcs
1o Adcuunauiae (MoxyJio)
6.1. Metonn4eckne ykazaHus (coGcTBeHHBIE pa3paboTkH)
1. Uysko, E.b. Bricimas MaTtematika B NpHMepax W 3afadax |[DIeKTpoHHEIH pecypc]: yuebHoe
nocobue nas Gakanaspos / E.B. Uysako. - Maiikon : Kyuepenko B.O., 2014. - 187 c. - Pexum
noctyna: http:/lib.mkgtu.ru:8002/libdata.php?id=2100024903
2Yysko EbB. COopHuk 3agay mo BeICIIeH MareMaTHKe: Y4eOHoe mocobue  mis
6axanarpos.—Maiikom: UI1 Kyuepenko B.O., 2014.—180c.

6.2 JlutepaTypa AJs1 caMOCTOSITEJLHOH padoThI

L. Kypc Beicieit matematuku. Y. | [Dnextponnslii pecype]: yuebuuk / M.K. benanokos M.K. u nip.
- Maiikom: Marapun or, 2013. - 384 c. - Pexxnm JOCTYyTIa:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917

2. Kypc Beiciiel Mmarematuku. Y. 2 [DnekrpoHHbl pecype]: yuebuuk / M.K. Benanokor M.K. u ap.
- Maiikomn: Marapun 8 2013. - 279 e — Pexxum JoCTyna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

3, Kymxera, C.K. Teopusi BeposSTHOCTEH W MareMaTH4YecKas CTaTUCTHKA [DJIEKTPOHHBIH pecypc]:
METOAMYECKHE YKa3aHHS W KOHTPOJbHBIE 3ajaHud 1uid cryaeHToB 3aounukoB / C.K. Kymxera, JLXK.
[Mananmkanu, O.JI. Illerskoa. - Maiikon: Kyuepenko B.O., 2014. - 40 c. - Pexum
noctyna:http://lib.mkegtu.ru:8002/libdata.php?id=2100024871

4. llnnauer, B.C. Bricuias matemathka [2DnexTpoHHBIH pecype]: yuebuuk / B.C. Hlwunaues. -
Mocksa: HH®DPPA-M, 2019. - 479 c¢. - DBC «Znanium.com» - Pexwum pocryna:
herp/fznanium.com/catalog/product/S9G716

5. Hlunauer. B.C. 3anaunuk no Buiciuelt Matematvke [DnekTpoHHBI pecype]: yueGHoe nocobue /
B.C. Wunauyes. - M.: UHOPA-M, 2020 - 304 c. - DBC «Znanium.com» - Pexwum goctyna:
hitps://znanium.com/catalog/document?id=344429

7. ®onj OUEHOYHLIX CPEACTB /A NPOBEACHHS NPOMEKYTOYHOH aTTecTalHMu o0ydarouuxcs

no JHcuumiune «MaTteMaTHKa»

7.1. IlepeyeHb KOMIETEHLHH ¢ YKa3aHHEM 3TanoB HX (JOPMHPOBaHHSA B NpoIecce 0CBOEHHH

o0pa3oBaTeIbHON MPOrpPaMMBbI

JTansl HanMeHoRaHHe y4eOHBIX JHCIHILIHH, (POPMHPYIOIIHX KOMIETEHUHH B
thopmMupoBaHHs npouecce 0CBOeHHs 00pa30BaTeNLHONH NPOrpamMMBl
KOMIIeTeHI[HH

( HomMep cemecTpa
corjiacHo y4yeOHomy
niaany) 1

YK-1: CrnocofeH ocylecTB/AsATh NOHCK, KPHTHYeCKHH aHa/M3 H CHHTe3 HHPOpMAaUHH,
NMPHMEHATL CHCTeMHBIH NOAX0[ [AJIsi pelleHHs mMocTaBjJeHHbIX 3a1au (YK-1.1. Ananusupyer
Rajaqy, BbIAeNss ee 0a30Bble COCTABIAIOLIME, OCYIIECTBISAET NEKOMIIO3MLMIO 3amaud; YK-1.2.
Haxoaut W KpUTHYECKH aHAIM3UpyeT MHGOPMALMIO, HEOOXOAMMYIO A/ pelIeHHs IOCTaBJIeHHOH
sanayu; YK-1.3. PaccmatpuBaeT BO3MOXHBIE BApUAHTEl PELIEHHUS 3a/1a4M, OLIEHHUBAs UX JOCTOMHCTBA
1 HenocTaTky;, YK-1.4. ['paMOTHO, JIOTHYHO, apryMEHTHPOBAaHHO OPMHUPYET COOCTBEHHBIE CYXACHUA
v oleHKH. OTIHUaeT (BaKThl OT MHEHHMI, MHTEpNpeTalyii, oueHok u T.1. B(Padéynenusx, npyrux

Ry
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[Y4aCTHUKOB JEATEJIBHOCTH; VK-1.5. OnpeaenseT ¥ OLEHUBACT MOCIEACTBUA BO3MOMKHBIX pelueHHH
3a]a4H)

1,23 MaTeMaTHKAa

1 X MU
1,2 Dusuka

1 Dunocodus

2 O3HaKOMUTEIbHAsS IPAKTHKA

8 [TpenqurioMHas IpakTHKa

8 [ToaroToBKa K cladye ¥ caada rocyapcTBEHHOr0 3K3aMeHa

8 [MoaroToBka K MpoLEAype  3allUuThl W 3alluTa BBIITYCKHOH

KBanTM(HUKALMOHHOH paboTHI

OITK-1: Cniocoben pemath 3a1a4H MpoecCHOHANBHOM 1esTeTbHOCTH HA 0CHOBE HCNOIL30BAHMS
TeOpPeTHUECKHX M [PAKTHYECKHX OCHOB €CTECTBEHHBIX H TEXHHYECKHX HAyK, a TaKKe
matemaTnueckoro annapata. (OTK-1.1. BeissiieHue 1 knaccupuKaiis GH3NIECKUX U XUMHUYECKHX
pOLIECCOB, MPOTEKAIUIMX Ha 00beKTe npodeccronansHoit aestensHocty; OIK-1.2. Ompenenenue
XapaKTePUCTHK (M3MYECKOTO Mpolecca (SBICHUS), XapaKTEPHOTO JULA 006beKkToB MpodeccCHOHaIbHOM
MesTeNbHOCTH, Ha OCHOBE TEOPETHUYECKOro (3KCnepHUMeHTaNbHOr0) HCCIe0BaHuUA; OTIIK-1.3.
Onpenenenne XapakTePUCTHK XHMIYECKOTo Iporecca (sBneHMs), XapaKTepHOro mans 0OBEKTOB
npodeccHoHaNbHON AeATEPHOCTH, Ha OCHOBE OKCMECPHMEHTAIbHEIX uccnenopanuit; OIIK-1.4.
[MpescraBnente 6a30BBIX A NPO(GECCHOHANBHOM chephl (pH3MYECKHX [POLIECCOB U ABJIECHHHA B BHAE
MaTemaTHueckx ypasHenuit; OITK-1.5. BeiGop 6a30BeIX QUSHUECKHX U XMMHMYCCKHX 3aKOHOB /UL
pelieHust 3aja4 NMpodecCHOHANBHOH ICATETBHOCTH; OIIK-1.6. Pemenue HHIKEHEPHBIX 3adaqd C
HOMOILBIO MATEMAaTHYECKOTO anmnapara BeKTOPHOH anreGpel, aHanuTHueckoit reomerpun; OITK-1.7.
PeleHne ypaBHEHUH, ONMCHIBAIOIINX OCHOBHbIE (U3MYECKHE MPOLECCHI, € NMPUMEHEHUEM METOLOB
nuHelHOM anre6pel M Maremarhueckoro awnanuza;  OINK-1.8. OGpaborka pacu€THHIX H
SKCIIEPUMEHTANIBHEIX JaHHBIX BEPOSTHOCTHO-CTATUCTHHCCKUMH  METOAAMH; OIIK-1.9. Pemenue
MHKEHEPHO-TEOMETPHYECKIX 3a/iau rpaduyecKuMH crniocobamu; OITK-1.10. Ouenka BO3[CHCTBHA
TexHOTeHHBIX (aKkTOpoB Ha cocTosHue okpykaromed cpensr; OIT1.11. Onpenenenue XapakTEpHCTHK
npolLieccOB  pacnpeieienus, npeobpasoaHus M HMCHOJB30BaHWA 3JIEKTPHYECKOH DHEPrHM B
DIIEKTPUYECKHX 1IETAX).

1,2,3 MaTtemMaTHKa
4 Mudopmaruka
2 MuxenepHas rpaduka
3 OKOJIOrHs
1 HaueprarenbHas reOMETPUS
2 TeopeTHyeckas MEXaHMKA
3 Texnuueckas MeXaHHKa
8 [MpeaaurmoMHas MpaKTHKa
8 [MoAroToBKa K  I[POIEAype  3alldTel W 3alWTa  BEIMYCKHOM
KBanH(pHUKALMOHHON pabOoTHI
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7.3.TunoBbie KOHTPOJILHBIE 33IaHHS H HHbIE MaTepHa/Ibl, Heo0X0AHMBbIe /151 OLeHKH 3HAHHH,
YMeHHii, HAaBBIKOB H (HJH) ONbITA [JeATeJbHOCTH, XaPAKTEPH3YIOIIMX 3TaNbl
dopMHpOBaHHS KOMIIETEHIHIl B Mpollecce OCBOEHHs 00pa3oBaTeIbHOl NporpaMmel

3amaHus JJisi KOHTPOJIBHOH padoTh! (10 TeMaM JHCUHIIIHHDI)
Tema «JIuneiinasn aaredpa»
1. BBINONHUTG Hal MATPHLIAMH YyKasaHHble aeiicteus: AB-C, AC+B?, AC-AB, A%+5,
7B+AC, ATB+3C

-2 1 '3 4 1 2 1 2 4
A:( S5 4 0), B=(—2 2 ——1), C=|5 4 2)
-1 1 1 3 1 1 3 1 5

2) BBIUKCIIUTE ONIPEIEAUTENb YeTBEPTOro NopsaKa
2 1 0 1
{01 2 =2
e P
1 2 1 3
3. Pemiute cucTeMBl TMHEHHBIX YpaBHEHHH

a) metojoM Kpamepa
0) MaTpPUYHEIM METOIOM
7x1 — 3x,+ 5x3 =32
[ 5,4+ Zx,+ x3=11
2x;— X+ 3x3=14

4. Pewuts cucTemy TMHEHHEIX YpaBHEeHMH MeToa0M ['aycca.
X1+ 3x— x3+  2x,=5
{xl-!— Xy — 3xX3— 2x4=-7
2x; — 2x;+ 4x3— 3x,=-9
5. PemuTe OTHOPOJHYHO CHCTEMY JIMHEAHBIX YPaBHEHHH.
X1 — 3x3+ 2x3+ x4+ 2x5=0
[—3x1+ 2, + X3+  X4— x5=0
2x,+  Xp— 5Sx3+ 4x,+ 3x5=0
Tema «BekTopHasi anrebpa H aHAJIHTHYECKAs IFeOMETPHA»
1. [To koopauHATaM BeplInH nUpaMunsl A1 A, Az A, HalTH:
1) ITHHET pEbep A4, A1Az A4,
2) yron mexnay pédpamu A; Az U A1 A,
3) miowans rpanu Ay A, As
4) NpOoeKIHIO BeKkTopa A; A4 Ha BekTop A4,
35) 00BEM MHpPaMHU/IEI
6) ypaBHeHHs NpaAMbIXA A4, 1 A1 Az
7) ypaBHeHHust riockocteit Ay A, Ay n A Az A,
8) YIoJ MEXKIY 3TUMH TIJIOCKOCTAMH
9) BEICOTY MUPaMH/IBL, ONTYLICHHYIO U3 BEPIIHHBI A,

A1(—1,5,4), A,(3,1,6), A5(0,2,-3), 44(—2,1,5)

2. Croponst AB u BC pomba ABCD paBHel cooTBeTcTBeHHO 3x-10y+37=0 u 9x+2y-17=0.
VpaBHeHHs OIHOM W3 ero auaroHaneil pasHo 3x-2y-19=0. HaiiTu ypaBHeHus IBYX IOpYrHX
cTopoH poM0ba W BTOpOi €ro AMaroHa M.

Tema «KoMniekcHble YHCTaY»

1. BEITOMHNATE ASHCTBUS ¢ KOMIUIEKCHBEIMH YHCIIAMH, 3aJaHHBIMH B aireOpandecKoi
dopme zamicu.(3 — 2i) - (5 +4i) =7i+ 1
38 Z1N2 4
2, BEINONHUTE yKasaHHbIE IEACTBUS Z1Z3, ()%, VZ2, Hall KOMIUICKCHBIMU YHCIaMHK
2
Z1 M Z,, IPEIBAPUTEIILHO 3aITHCaB UX B TPHIOHOMETPHYECKOH (opme 3arucH.
zy=1=i, zz=-2-21
4, Yucna z; U Z, TNpPEJICTABUTE B IOKAa3aTeNIbHOM (opMe 3almiCH W BBITIOJHHUTH

YKa3aHHBIC NEHCTBHA HA HUMH.



2
By = 2\/§ - 21, Zy = 3 - 3\/’?! Haiitu a) Z1Zy, 6) 2?12'

3 Pewnts kBagpaTHOE ypaBHEHHE x2—4x+5=0
Tema «IIpegen n HenpepbIBHOCTEL PYHKITHH»
I Beruucute npenensl GyHKIHIH
. x%+3x-10
a) lim ——— rae xo=0,x =2,y =0
)x—»xo x2-5x+6" A 0 ¥ 2374
; 4=Vx
6) lim —
x—16 6—V2x+4
. tg3xcosx
B) lim —————

x—0 Ssin4x

) lim (225"

x—00 \x2+3
2. WccneoBath QyHKUMIO Ha HETPEPHIBHOCTE, BBIACHUTh XapaKTep TOYEK pasphlBa H

MOCTPOHTH €& rpadux.

i

-, x<0
X

f(x)=1cosx, 0<x<

ST

>?T
XN x>z
2

Tema «/Iuddepenunanbroe neuncienne PyHKIHA 0AHOMN NepeMeHHOM»
1. Ha¥iti mpou3ssoaubie QyHKLUMH.

—v5
y= \/g(arctg%+ ln%)

1+ g=*

e?*—1

2 Ucnonesys nuddepeniman GyHKIMU BEIYMCIUTE MPUOTIKEHHO /28

HakiTH pou3Bo/IHyIO HesIBHO 3a1aHHOH (QYHKIIHH arctgy +xy? =0

. Haiitu npoussonHyto QyHKIMH, IIpeABAPUTENIBHO €€ MpoIorapu(MHpOBaB.
P = (xz + zx)arctgx

5. HaiiT npou3BOAHEIE Yy U Vyy DYHKIMHA, 38 JaHHBIXIADAMETPHYECKH

y = arctge®* +In

b

{x = Zt—t*
y=3t-t*

o . 2—(e*+e ®)cosx
BeryncnuTs npesensl GyHKIMHA, HCNonb3ys npasuio Jlomurans lim ———

x—0 x*
Metonamu auddepeHIMaNbHOIO UCHHUCICHUs HeclenoBaTh GyHKIMIO y=f (X), U UCIIOb3Ys

pe3yJIbTaThl HCCIIENOBAHMUS [TOCTPOUTE €€ rpaduk.
4

x
Cx3-1
Tema «Iuddepenunanbroe ncuncnenne GyHKIHI HECKOIBKHX NepPeMEHHBIX»
3%z %z
L. ITokazate, uto ¢yHkumsa z = In(e* + e¥) ynoBneTBOpsieT ypaBHEHHIO Pt Y +
8%z
— =0
+ 3y
: 1,02
2. Beramcants npudmmkénno arctg
3: Haiiru skerpemym dynkumu z = x2 + xy + y% — 3x — 6y
4. Haiit HaumeHbluee u HauGoblIee 3HAYEHHs QYHKIMK Z = X2 — xy + y2 — 4x B

3aMKHYTO# 00nacTH, orpaHn4eHHON npsaMeiMu X = 0,y = 0,2x + 3y —12 =0

Tema «MHTerpanbHoe HCHHCIEHHE»
1. BEIYMCIINTE HeonpeaenEHHBIE MHTErPaIb]
e—x
a)fex(l +x—3)dx
earctg x

6) f 1+x2

B) [ x2 sin xdx




dx

r) f x236x+25
x

D=0

dx

e —_—
) f 4sinx+3cosx+5
2. BerurcauTh OnpeaenEHHbIi HHTerpai

a)ffx3 x2—1

0
6)J_, xarctgxdx
3. Beruncnute HecOOCTBEHHBIH HHTErpat
400

arctg x

T o

1+%
o :
3. Haiitu nnowans GuUrypsl, OorpaHHYEHHON 0ChI0 aDCLHCC U JIMHUAMH Y = (x—4)%wu
y =16 — x°.
Tema «/InddepeHuuaibubie ypaBHEHH
1. PewnTh ypaBHEHHUE ¢ pasAe/IAIOIIUMHCA NEPEMEHHBIMH y' +2x%y' +2xy—2x=0
2. Pewnts oHOponHOE AubbepeHunansHoe ypapaenne (x —y)dx +xdy =0

N d 2

3. Pewuts nuHeliHOe nuddepeHLInalbHOE ypaBHeHHE ﬁ — x—fl = (x+1)?
4. Pewnts quddepeHimansHoe ypaBHeHue, PeIBAPUTENBHO TOHU3UB ero nopanok ¥’ = 4x
5. Pemnts muddepeHuanbHOe ypaBHEHHE y" +y' — 2y = 6x*

Tema «Psaabi»
1. WccnegoeaTh psjibl Ha CXOAUMOCTB, TOJ00paB MOAXOAAMINN IPH3HAK:

n
© n o0 n

a) Xn=1 (2n-1)! 0) Xn=2 (ln n)
2 PaznoskuTh GyHKLMIO y=e3"2 p cremenHo#ft psag mo cremeHaM  (x-1).

Onpenenuts 061acTh CXOAMMOCTH TIOTY4YCHHOI0 pAza.

0,5 1—cosx
3. C TounocTsio € = 0,001 BEIMMCTHTE HHTErpan | X

0 x2
Tema «Teopusi BeposiTHOCTEH»
L. B ypue 3 Gensix u 7 ugpHEIX wapos. M3 ypHbI Haymauy eeinumaior 2 mapa. Kakoe
cobbITHE GoJlee BepOATHO: @) Maphl O/JHOTO 1[BeTa; 6) 1aphl pasHbIX LBETOB?
2, HaiinuTe BEpOATHOCTH TOTO, YTO HayJdady B3sTOE ABY3HAYHOE YHCIIO OKAXETCA KPaTHBIM
o 2, nubo 5.
3: Umeercst 3 sipka geTtaneil, npuuéM OpakoBaHHBIX B 1-0M, 2-oM M 3-eM SIIHKaX

cooTBeTcTBeHHO 257, 207 u 157 . Haynauy B3siTas [eTank M3 Hayjauy B3ATOrO sLIMKa OKasajach
6pakoBaHHOH. HaliTi BEPOSTHOCTB TOTO, UTO 3Ta JIETANb U3BJIeYeHa U3 1-ro AHKa.

4. TpeGyeTcss HalTH BEpOATHOCTH TOrO, YTO B 5 HE3aBHCHMBIX HCIBITAHHAX cobuITHE
nostBuTes Gonee 3 pas, 3Has, YTO B KAXIOM HCIIBITAHMM BEPOATHOCTH MOSIBIECHMsS COOBITHS paBHA
0,7.

5. 400 craHKOB paGOTAIOT HE3ABUCHMO APYT OT ApPYyra, IPHUEM BepoATHOCTE GecriepeboitHOM
paboTHl KaXA0r0 W3 HUX B TedeHMH cMmeHbl paBHa 0,6. HalTH BEPOATHOCTB TOTO, YTO B TECHCHHH
cMeHbI Gecriepeboiino npopaborarot: a) 260 crankos; 6) ot 230 10 250 cTankoB.

6. 3aBoz oTrpaBu Ha Gasy 1000 no6poKayecTBEHHEIX W3/e/ii. BepoATHOCTE MOBPEKICHHUA
K&KIOTO M37enus Tpu Tpancroprupoeke pasHa 0,0003. Haliti BepoSTHOCTL MOBPEKACHHA MPHU
TPaHCTIOPTHPOBKE: &) OHOTO H3/ieNis; 6) OT 2 0 3 U3IeNHH.

Tema «MaTemMaTH4YecKas CTATHCTHKA»

1. Mumiens pasjeneHa Ha 30HbI 1,2,3. 3a nonaganue B 30Hy 1 Hagrcsad; OYKOB, B 30HY 2-
,04KOB, B 30HY 3-Q304K0B. [IJi1 JAHHOIO CTPEJIKa BEPOATHOCTE TOMAJaHHs B 30HbI 1,2,3 paBHBI
COOTBETCTBEHHO Pq, P2, P3. HalTH 3aKOH pacrpeaeneHus Yncna X OYKOB, MOTYUaeMbIX CTPEJIKOM
[pH [IBYX HE3aBUCHMBIX BBICTpeNiax U GyHKuHIo pactipeaenenns F(x), nocTpouTs e€ rpad UK.

a;=8, a,=5, az=3, p;=0,2, p,=0.,4, ps=0,4.

2. Haiiti: a) MareMaTHuyeckoe OXWaaHue, 0) MMCNIEPCHIO, B) CpelHee KBaapaTHHYECcKOe
OTKJIOHEHHE JUCKPETHOM ciydaifHON BenuuuHBl X 10 3aKOHY ¢€ pacnpe/ie/ieHus, 3a/laHHOMY PALOM
pacripenenenus (B MepBOi CTpoke TabJMUBl YKa3aHbl BO3MOMKHBIE 3HaUCHHS, BO BTOpOH CTpOKe-
BEPOATHOCTH BO3MOYKHEIX 3HAYCHUH).



Xi

44

52

60

73

82

pi

0,6

0,1

0,1

0,1

0,1

3.

Crnyuaitnas BenmuuHa Xszagana ¢yskuued pacnpenenenus F(x). Haltu mioTHOCTB

pacripefie/ieHusi BEPOATHOCTEH, MAaTeMaTH4YECKOE OXKM/IAHHWE, IHCIEPCHIO CIyYaifHOH BENHMYHHBI,
BEpOATHOCTH MONAIaHUs CIyYaifHO BeHIHHEl B UHTepBan (1;2) u moctpouts rpaduky f(x), F(x).

0, x<0
x2
F(x)= Fi 0<x=<2
1, x>2
4, 3agaHbl MaTeMaTHYECKOe OKHMIAHWe a U CpeIHee KBaJpaTHYeCKOe OTKIOHEHHE 6

HOPMAJILHO pacTpefieiéHHON cilyyaiiHol BenruuuHbl. HaiiTu: a) BepoATHOCTH TOrO, 4TO XTpUMET
3HayeHue, NpuHajiexkaliee uutepsany (a.f); 6) BepoATHOCTH TOro, 4TO abCOMIOTHAs BeNMYMHA

OTKNIOHEHHs |X — a|okaxeTcs MeHbIIe §.
a=12, 6=5, a=8, p=18.,6=10.

5. JlaHa MIIOTHOCTE pacripeesieHns] HellpephbIBHOM ciTy4aifHo# BenuauHbl X
0, x=0
fx)={3x2, 0<x<1
0, x>1

Haittu dynkumio pacnpegenenus F(x).

TemMaTHKa KOHTPOJIBLHBIX padoT Ans cTryaedTos 300
Cemectp 1
3ananue |
HaiiTi npousseeHHe MaTPHLL:
(6 —2)‘(2 -5 -—4)
4 1/\1 -3 12
3ananue 2
PeruTe MaTpUYHOE YpaBHEHHE:

2 -1 4
(1 5 4)4)((
0 0 2

3ananue 3
BEIYHCIIHTE OTPeIeUTENb!

-1 2 1
-2 9 0

—6 7 3

3 1 -2 8
-1 3 4 4
2 7 5 18
1 1 4 4
3aganue 4

Pemnte CJTY a) metogom Kpamepa

) MATPUYHEIM METOIOM
7%y — 3%, + 5x3 =32
{5x1+ 2%+ x3 =11

2%, — X+ 3x3=14
3ananue 5
Pemnte CJIY metonom ["aycca
x1+ 3x;— x3+  2x,=5
{xl + Xo — 3x3 = ZX4_ = -7
2X1 — 2Xy + 4xg — 3x4, =9
3ananue 6

JlaHB! KOOPAMHATHI BepIIUH rupaMuibiAg, Ay, Az, Ayt Ag(1,-2.3), Az(3,1,4), A3(1,2,5), Ay(-1.-1,-
2). Tpebyercs:
1) HaWTH [UIHHB] pEOepA1A; U A1A5



2) yron Mexay pébpamuA; A, u AqAz
3) wiomab rpannA; Ay As

4) 00BEM MHpaMHJIBI

5) ypaBHeHuUs! NpsMbIXA; A, 1 AjAs

6) ypaBHeHus TiockocTelA; Ay Az 1 A A A,

7 YTON MY MIOCKOCTAMHA1 Az Az u A1 Az Ay

8) JTTHHY BBICOTHI TIHPAaMMJIB], OITYIIEHHYIO U3 BEPIIHHEIA, Ha OCHOBAaHHE A Az A,
3aganue 7

Jlaus gee BepumHel A(-3,3); B(5,-1) m Touka D(4,3) Bbicor TpeyronbHika. CocTaBUTh
ypaBHEHHS €ro CTOPOH.
3amanue 8
[1ocTpOUTE OKPYKHOCTB X2 +y2+6x-4y-3=0
3ananue 9
JlaHbl KOMIUIEKCHBIE YMca Z; =231,
z,=5-7i. Haiitu a) z,+2;, 6) 2,-2;, B)Z,2;
3amanue 10
BeIYMCIUTD Npeaeibl QyHKIHH

x345x+1
a) ;l—mo 3x +7

6) lim — 2.

x—— 1x2+3x+2
B)l \/1+3x 1
x—0 2—\"4 —6X

1-cosx

r) lim
)x—>[] 4x2

2
m) lim (1 + =
3amanue 11
HaiiTi ToukM paspeiBa (yHKLIHH, €CIIM OHM CyIecTBYHOT. CleNnaTh YepTex.
ol g
fx)={x + 2,x > 2
3, x=2
3apanue 12
Hafitu npomsonmﬂe JaHHBX GYHKUIHH

a)y—08§/_—— =

E 23
6) y=In(x+2++ x* +4x+5)
B) y=cos2(sin = ¥ )

r) arctgy+xy*=0
(x—3)*(2x-1)

DY

3apmanue 13

BLIUKMCTHTE TPUBTHKEHHO, UCTONB3YA Juddepenuman Gynxuuu 3,0 024

3anmanue 14

Hccnenosath GyHKIMIO W MOCTPOUTE €€ rpaduk

y=e ™

3amauue 15

Haiity umclIo, KOTOpoe, Oyay4H CIIOKEHO CO CBOMM KBaJIpaToM JaéT HAaHMEHBIIYIO CyMMY.

Cemectp 2

3ananne 1

TTokasaTk, uTo dyHkums z = In(e* + e¥) yloBAETBOPSET YPABHEHHIO e AP L ix
’ dx? dxay ay?

3anmaHue 2

1,02

Boe1yreauTe npubnmx€HHoO arctg — T



3amanue 3

HaiiT skcTpeMym byHKUHN Z = x2 + xy + y2 — 3x — 6y

3amanue 4

Haitti HauMeHbIuee W HanbombIIee 3HaueHHsA GYHKIMH Z = X% — xy + y? — 4x B 3aMKHyTO#
obnactH, orpanudeHHol mpaMeIMH X = 0,y = 0,2x + 3y —12 =0

3aganne 5
BriuucnuTe Heonpeaen€éHHbIE HHTErPaJIb]
-X
x e
a) fe (1 + ?) dx
earctg x

6) f 1+x2

B) [ x? sinxdx

dx
1") J"Jc?-+6x+25

ﬂ)f dx

x5—x2

e) f ax

4sinx+3cosx+5
3ananue 6

Beruucnurs ornpenenéHHbli MHTErpas
3

a) [[ ¥*Vx? -1
0

6)J_, xarctgxdx

3anauue 7

BeruuciuTe HecOOCTBEHHBIN UHTErPa
40

f arctgxd
14+ x2 *

0

3aganue 8

Haiitu muiomane Gurypel, orpaHi4eHHOM OChro abcurcee U IMHUAMU Y = (x — 4)? u

y =16 — x2.

3aganue 9

PerunTk ypaBHeHHeE ¢ pa3fe/IAlOMHAMKCA IepeMeHHEIME Y’ + 2x2y’ + 2xy — 2x = 0
3apanue 10

Pemute ogHopoiHoe nHdhepeHIMaTbHOE YpaBHEHHE (x—=y)dx +xdy =0
3apanue 11

. d 2
Pewnts nuneiinoe nuddepeHnambHoe ypaBHEHHe ﬁ - x—fl = (x + 1)?

3apanue 12

Pemnts nuddepenumansHoe ypaBHeHKE, TPeABAPUTENBHO TIOHU3UB €ro MopsAuoK y'' = 4x
3apanue 13

Pemnts puddepeHumanshoe ypauenne v +y' — 2y = 6x?2

TecToBbIe 3aJaHUA

-3 1
1 -2 0
1. Haner matpuupt Ay, =| 2 —1|u By, = 3 14l Torma marpuua A-B  wumeer
0 3

pasMepHOCTE

Bap HaHTBEI OTBETOB!

1)3x2 2)2x2



3)3x 3 4) 2x3

2. Ecmm (xo » Yo ) pelIeHHE CHCTEMBI JIMHEHHBIX ypaBHEHUH

2x-3y=-12
4x-3y=-15

Torma X, — ), paBHo...

BapuaHThl OTBETOB:
15 2)4,5
3)4,5 4) =15

3. TlpsMas MPOXOAMT Yepe3 TOUKH O(0,0) H A(— 7;21). Torna ee yriioBoit KO3 HHLKEHT paBeH. ..
BapuaHTEl OTBETOB:

1)-7 2)7

3)3 4)-3

4. TlonApHBIE KOOPAMHATE TOYKH A(B;—3x/§ ) MMEIOT BHI. ..

BapuaHTEI OTBETOB:

2 3
6 3

5. (svibepume 6apuanmpl CO2IACHO MEKCMY 3a0aHus)

VKakuTe COOTBETCTBHE MEXAY KPpUBBIMH BTOPOIO NMopsAKa U HX YpaBHEHHEM

2 2

R A 2.3x* +y=4
16 9
2 2 2 2
—x—+1ﬂ=1 4x—-+y—:1
9 16 9 9
BapHaHTEl OTBETOB:

A) snnurc B) rumnepbona
C) mapabona D) oKpy»KHOCTB

6. Mozyns KomruiekcHoro uucna 3+ 47 paseH...
BapuaHTbI OTBCTOB:

17 2)3

3)4 4)5

7. Anrebpanueckas GpopMa KOMIUIEKCHOTO UHC/Ia, H300paKeHHOTO Ha PUCYHKE UMEET BULL. ..



Y

) - z

0 1 x BapuaHTEl OTBETOB:
1)z=1+2i 2)z=2+1i
3)21_\/5 4) z=1-2i
8. Ecin 2 :2_1, 2 :S_I,To 4y 55 paBHoO...

BapuaHThl OTBETOB:

1 11-7i 2)9-7i
3)10-7i 4)10+7i

9. Ha umcnoBod mpsMo# gaHa TOYKa X= 6,2 Torma ee «f — OKpPECTHOCTBIO» MOJKET ABJIATHCSA

WHTEpPBAl...

BapuaHTEl OTBETOB:
D (6,2;6,6) 2 (6,5;6,5)
3) (5,9 6.5) 4 (6,0;6,3)

10. YcTaHOBUTE COOTBETCTBHE MEXKAY QYHKIMAMH U UX IPOHU3BOJHBIMA

Ly=e" 2.32:(11’1x—1)2 3. y=(1-cosx)’
BapuaHTEI OTBETOB:
A) 3x%e” g Anx=1)
X
c) 2 (1 - cosx)- sin x D) x'e*

E) 2-(I-cosx)

' T
11.3HaueHue MPOM3BOAHOM BTOpOro mopsiaka Gynkuun ) = SI 2x+4x B Touxex = Z paBHO. ..

BapuaHTBl OTBETOB!:
1)4 2)1
3)-4 4)-1

12.MHokeCTBO NepBooOpasHbIX QyHKIMH ¥ (x) = e umeer BHA. ..

Bapu#aHTEl OTBETOB:




2% |
e +¢ 2) —e” +c
2
2x
4 2e” +c

1 2x
3) ——e&”* +¢
2

13.Eciu

[y ———

f(x)dx =3wu J.f(x)dx =5, To uHTerpan .[Zf(JC)dx paBeH. ..

BapuaHTEl OTBETOB:
12 2) 16

3)8 4) 4
2

14.YHacTHas NMpoU3BOAHAs g—? yHKUMH Z = 2x* + 3xy + y2 B ouxe M (1,2) paBHa...
%

BapHaHTEl OTBETOB:!

1):12 2)3
3)4 4)6
N dy
15.061mwii uaTerpan AuddepeHIUanbHOro ypaBHEeHHS —- = T HUMEET BHL. ..
y: l+x
BapHaHTBl OTBETOB:

1 1 1
1) ——=arctg—+c 2)—z-—]n(1+x2)+c

¥ x Y

1 1
3) ——=arctgx+c 4)—:]n(1+x2)+c

Y b

, 3
16. Jano amddepenumansioe ypaBHeHue ) —— )y =——. Torga ero pemieHHEM SABIACTCA
X x

$yHKIMA. ..

BapunaHTBI OTBETOB:
I} p=a ) y=x"+2

3 e
) y="3 V=
X

17.YacTHOMY  pEIICHMIO JIMHEHHOTO  HEOJHOPOAHOrO  AHU(dEPEeHLHaIEHOIO

y" - 3y' -1 8y =x+10 no BUJLY €TI0 [IPABOH YaCTH COOTBETCTBYET QYHKUMA. ..

BapuaHTEl OTBETOB:

1) y=e**(4x+B) 2) y=Ax" + Bx

ypaBHEHMs



3) y = Ae™ + Be™ 4) y=Ax+B

18. lns opuentHposaHHoro rpada, H300paxeHHOTO Ha PUCYHKE

=

TOJTHBIH MTYTh MOJKET HMETB BHII. ..

BapHaHTI:] OTBETOB!:
NL:3—>4 D L:0—>2>3>4
3)L:0—>1—>3 HL:0>1>2>3>4

19. Jlnst cereBoro rpaguka, 1300paxKeHHOr0 Ha PHCYHKE
5 7
10
0 3

JUTHHA KPUTHYECKOTO MYTH paBHa...

BapuaHTEI OTBETOB:
1)9 2) 31
3) 10 4)12

20.Cobrite A MOXKET HACTYIUTH JIMIIE MPH YCIOBHH MOABIEHHS OJHOTO M3 JBYX HECOBMECTHBIX

1

cobwitrit B, u B, , o6pasyiommux nonuyto rpyrity coGEITHA. M3BECTHEI BEPOATHOCTE P(Bl ) = 3 u

1
YCIIOBHEBIE BEpOSITHOCTH P(A/Bl) =g P(4/B, ) = % . Toraa BepoSTHOCTB P(A) paBHa...

BapuaHTEl OTBETOB:



3 1
1) = 2) =
'3 '3
3 2 s

3 2

21.B neproii ypue 4 uepHbix 1 6 Genpix mapo. Bo BTopoii ypre 3 6enbix U 7 YepHBIX apos. M3

Hay/1auy B3ATOH YpHBI BEIHY/IM OXHMH mmIap. Toria BepoATHOCTE TOTO, YTO 3TOT IIAp OKAKETCs GellbiM

paBHa...
BapuaHThl OTBETOB:

1) 0,15 2) 0,45

3)0,4 4)0,9

22.Jlan 3aKOH pacripe/ieieHus BEpOsSTHOCTEH IMCKPETHOM Clly4aiHON BETHIUHET X @

X 1 2 3 4

P 0,2 0,3 0,4 a

Torna 3nauenue d pasHo...

BapuaHTEl OTBETOB:

1)-0,7 2) 0,2

3)0,7 4) 0,1

23.HenpepeiBHas ciyyaifHas BemudHHa 1 3a4aHa IUIOTHOCTBIO PAClpesie/ieHHs BEpOSATHOCTEH
1 (x-9F

128

ol = . Torpa MareMaTHYecKOe OXHAAaHHE 9TO HOPMAaJbHO pacrpeaeNeHHOH

f(x)zg\/g

cly4alHOH BeJIMYMHEL PAaBHO. ..
BapuaHTEI OTBETOB:
1) 64 2)9
3)8 4) 128
24 TodyeyHas OLlEHKa MAaTEMaTHUYECKOTO OXKMIAaHHs HOPMalbHOTo pacmpenenenus pasHa 12. Torxa

€ro MHTEpBajbHasd OLICHKA MOXET HMETE BH...

BapuaHThl OTBETOB:

1 (11412) 2 (12;12,6)
3) (11,4;12,6) s (11,4;11,5)

25.BeibOpoYHOE ypaBHEHHE IIapHOM perpeccHMd HMeeT BHJ y=5-3x. Torna BEIGOpOYHBIH

KO3()(HULIHEHT KOPPEIISLIMU MOKET OBITh PABEH. ..

BapuaHTEl OTBETOB:
1)-5 2)5
3) 04 4)- 0,4



Kir0ouH K TeCTOBBIM 33JaHUAM /ISl KOHTPOJIS OCTATOYHBIX 3HAHHM
TemaTH4ecKas CTpyKTYpa

HaumMmenoBauue
N AE auaakTageckoi egmaunbl F'OC N sajanns Orser
1. 3
1 JluHeiinas anrebpa
eHHas p 3 3
35 4
2 AHanuTHYeCKas reoMeTpHUsl 4, 2
5. 1-A,2-C,3-B,4-]]
6. 4
3 KoMmnekcHEIe YHCa 7. 1
8. 2
9, 3
10. 1-A,2-B,3-C
11. 3
4 MaTteMaTH4YeCKHH aHanu3
12. 2
13. 2
14, 1
15. 3
5 HuddepeHupansHele ypaBHEHUA 16. 2
17. 4
18. 2
6 JIMCKpeTHas MaTeMaTHKa
19 4
20. 2
. 21. 2
7 Teopusa BepoaTHOCTEN
22, 4
23. 2
24, 3
8 MareMaTHyecKas CTATHCTHKA 25 A

Bonpocsl k 3a4éty (1 cemecTp )
. Marpuugel. Bun matpuu. OcHOBHEIE ollepalliy Hajl MaTPHIIAMH, HX CBOWCTRA.
. Onpenenureny BTOPOro U Tperbero nopaaxos. Mx ceoiicrea.
. Munopsl, anre6paunueckue gononHeHns. Teopema o paznoKeHHH ONpeIeuTes Mo CTpoke (cTonbiy).
. Obparnas matpuua. Heobxoaumoe | 10CTATOYHOE YCJIOBHE CYIIECTBOBAHMS OOPATHONH MATPHLIEL.
. Panr matpuuel. basucHelil MUHOD. DeMeHTapHEle TPeobpa3oBaHus MATPHIIEL.
. CHcTeMBI THHEWHEIX YPAaBHEHHH: COBMECTUMOCTb, ONPEAEIEHHOCTE H T..I.
. [Iparuno Kpamepa.
. Marpu4Has 3amHuch CHCTEMBI JIMHEHHBIX YPaBHEHWH W MATPHYHOE PEIlEHHE.
9. Teopema Kponekepa-Kanennu.
10. Bekropel M OCHOBHEIE TIOHSTHS: KOJJIHHEAPHOCTb, PaBEHCTBO BEKTOPOB, [JIHHA BEKTOpa,
KOMILJIAHAPHOCTb.
11. JIuneiiHble ONCpalUyy HaJl BEKTOPAMH H HX CBOHCTBa.
12. JlekapTOBBl CHCTeMBl KoopauHAaT. JleneHWe OTpe3ka B [JaHHOM OTHOLUGHWH, YCIOBHE
KOJIJTMHEAPHOCTH BEKTOPOB.
13. IonsTHe Gazuca HA MPAMOH, TITOCKOCTH M B ITPOCTPAHCTBE. BrIUKCIeHHe KOOPAHHAT BEKTOPA.
14. CkanspHOe NpoH3BeJEHHE BEKTOPOB, €r0 CBOWCTRA.

00~ O\ Lh B L) B —



15. TeopeMa 0 BBIPaXKEHHH CKaJIAPHOIO MPOM3BEACHHS 1EPE3 KOOPAHHATE! BEKTOPOB.

16. BekropHOEe NpOM3BENEHHE BEKTOPOB, €ro ¢BOWcTea. Teopema O BBRIPAKCHMM BEKTOPHOIO
MPOU3BEAEHNS Yepe3 KOOPAHHATEI BEKTOPOB.

17. CMelmaHHOe MpOM3BEJEHHE BEKTOPOB, €ro ceoicTea. Teopema O BBIPAKCHMH CMEIIAHHOIO
IPOM3BENCHIMS YEPE3 KOOPIWHATH! BEKTOPOB.

18. IonsTHe 06 ypaBHEHUH JIMHUH. Y PaBHEHHE OKPYIKHOCTH.

19. O6mee ypapHenue npsMoi. KaHoHHYECKOE U 1apaMETPHHECKOE ypaBHCHHE MPSMOI.

20. VpaBHeHHe MPSIMOi, IpoXoasmelt yepes /B TOYKH. YPpaBHEHHE MpAMOMH B OTpE3Kax.

21. VparHeHue Npamoit ¢ YCIOBHEIM Ko3(bduiueHTOM. PaccToSHNE OT TOUKH /10 pPAMOH.

23. UccnenoBanue ob1ero ypapHeHHs MPAMOi.

24. B3aWMHOE pACTIONOKEHHE TNPSMEIX. YTOI MEXIY MPAMBEIMH. YCIOBHE NApaLIeNbHOCTH H
NepreH UKy IIPHOCTH NPAMBIX.

25. KpuBBIe BTOpOTO MOpsiKa: SJITHIC, runepbona, napabona. BeIBOJ KaHOHMYECKOTO ypaBHEHHsA I
KPHMBEIX BTOPOTO NOPSAIKA.

26. Obmee ypaBHEHHE TIIIOCKOCTH. YpaBHEHHE IUIOCKOCTH B OTpE3Kax. YpaBHEHHE IIOCKOCTH,
MPOXOASIIEH Yepe3 TPH TOHKH.

27. PasnuuHEele ypaBHEHHs IIPAMOH B IPOCTPaHCTBE.

28. Hccrenopanue OBIIEro ypaBHEHMs TUIOCKOCTH. B3auMHOe pacroioxkeHue MIOCKOCTEH: yrojl MEXKIY
TIOCKOCTSAMH, YCJIOBHE [1apajuIeNbHOCTH M MePIEHANKYIAPHOCTH.

29. PaznuyHbIe BUABI YPaBHEHHH NPSMOH B IPOCTPAHCTBE.

30. B3auMHOE pAcrONIOXKEHHE JABYX MPSIMBIX B MPOCTPAHCTBE. YTON MEk1y MNPAMBIMH, YCIOBHC
rapasuieIbHOCTH U [IEPTIEHAMKYIIPHOCTH.

31. TToHsaTHe YHCIOBOM NocaenoeaTeabHOCTH. [Ipeen YneoBoi nociel0BaTeIEHOCTH.

32. CroiicTBa CXOSIIMXCS [10CAEI0BATENBHOCTEH.

33. BeckoHeuHO MaJible U DecKoHeuHOo GOJBIIKMe MOCIeNOBaTeIBHOCTH, CBA3R MEKAY HHMH. OcHOBHEIE
CBOMCTRBA GECKOHEYHO MaJIbIX [TOCTIeI0BATEILHOCTEH.

34. ApumeTryeckye orepalmy Hajl CXOJAIMMHCA [I0CIEN0BATENLHOCTAMH.

35. MOHOTOHHBIE TOCHENOBATENBHOCTH. TeopeMa ©O CYIISCTBOBAHMH Mperesa MOHOTOHHOH
nocjiaegoBarensHocTH. Ynerno e,

36. TMousitue byHKIMU ofHOM TepemerHOl. CriocoObl 3afanust QyHKIHH. Knaccudukauus QyHKUMH.
OCHOBHEIE SNIEMEHTapHBIE PYHKIMH H HX TpadUKH,

37. Ipenen GyHKLMYU B TOUKe. ['eOMETpHUUECKHI CMBIC] MPEJIENA.

38. OnHocToponHue npeaesst. [Ipenen GyHKIMY Ha GECKOHEUHOCTH.

39. BeckoHeYHO Majble U GecKOHeuHO GoJblIne QYHKIUH.

40. OCHOBHBIE TEOPeMBl O MpedeNnax: eAMHCTBEHHOCTh Tpejiena, apApMETHUeCKHe Omepalud Hal
(byHKLMAMY, UMEIOLIIMMH TIpEJIeNt | T.1.

41. 3ameuaTeNlbHBIE TPE/IeTIbl M UX CIIEICTBH.

42. Onpenenenue HenpepsBHOCTH QyHKLMK. CBOHCTBA DYHKLUMH, HEMPEPBIBHEIX B TOUKE.

43, HemnpepblBHOCTE HEKOTOPHIX OJIeMEHTapHBIX (yHKUMA (MHOrodneHa, ApoBHO-pallMOHAIBHOH,
TPUTOHOMETPUUECKHUX). -

44, OnpeaeneHue U K1accuUKaLus TOUCK pa3peiBa.

45. CpoticTBa (QyHKIMH, HENIPEPBIBHBIX HA OTPE3KE.

46. 3amaun, TPUBOIAIIME K MOHATHIO MPOM3BOHOH (0 CKOPOCTH H KacaTeNlbHOMH).

47. OnpesieNicHHE TIPOH3BOIHOM, €€ TeOMETPUYECKHH, du3HIeCKni U SKOHOMHYECKUH CMBICIT.

48. TTpoM3BO/IHbBIE HEKOTOPBIX S/IEMEHTAPHBIX (yHKIMHA (x2, sinx, cosx, tgx).

49, OcHoBHBIE MpaBuIIa JUdbepeHIIMpOBaHNS.

50. CBSi3b MKy CYIIECTBOBAHMEM MPOU3BOHOM M HEMPEPHIBHOCTEIO (YHKIIMH B TOUKE.

51. ITpou3BoHAas CIOKHOH QyHKLIKH.

52. Ipoussomnas o6parHol hyHKuMH. [Ipon3BoaAHbIC QYHKIMH Y = arcsinx, y = arccosx, y =
arctgx.

53. HesBHast GyHKUMS U €€ IPOU3BOJIHAA.

54. TIpoM3BO/IH&s aPaMETPHUECKHX 3a1aHHbIX (yHKIHH,

55. Onpenenenue guddepennupyeMoctd GYHKIHH B JaHHOH TOYKE. Kputepuii muddepeHIMpyeMOCTH
¢ yHKUMHM B TOUKE.

56. Iuddepenumnan GyHKUHH, €ro TI€OMETPHYECKHH CMBICI. [Tpumenenue aubdepeHimana AN
NPHOIMIKEHHEIX BEIYHC/ICHHHA.

57. [Ipon3BOAHEIE BEICIIMX MOPAAKOB. BTOpas NpoM3BO/Has NapaMeTpHUECKH 3a1aHHOM QyHKIHMH.



58. Teopemnsl @epma 1 Ponna. Mx reoMeTpiyecKuit CMEBICIL
59. Teopemsi Jlarparka 1 Koun. X reoMeTpuyeckui CMBICIL.
60. Ipaguio Jlormtans. PackpeiTie Heonpeaenennoctei suna 0+ oo, 0% 19, oo? .
61. UccnemoraHne (yHKIMH ¢ ToMolIpio npou3BoaHoH. HeoOxommmoe U [0CTATOHHOE YCTIOBHE
BO3pacTaHus ¥ yOpiBaHHsA. KpHTHYECKHE TOUKH.
62. DkcTpeMyMmbl GpyHKUMH. Heobxoaumoe U JOCTATOYHOE YCIIOBUS SKCTPEMYMA.
63. McenenoBanue GYHKIMK Ha BEITYKJIOCTh M BOTHYTOCTB. Touku nepernba.
64. AcumrroTs! rpaduka. Mccnenopatne i MOCTpoeHHE rpadukoB GyHKIHH.
Bonpock! k 3k3aMeny (2 cemecTp )
1. Heomnpeie eHHBIH HHTEIPa i €r0 OCHOBHEIC CBOHCTBA.
2. OCHOBHBIE METO/IbI HHTETPUPOBAHMSA: 3aMeHA IIEPEMEHHON W HHTETPHPOBAHHUE 110 YaCTAM.
3. UnTerpupoBanne paloHaNbHBIX (yHKIIHA.
4. HTerpupoBaHKe HEKOTOPBIX UPPALIHOHANIBHEIX ¥ TPHTOHOMETPHYECKHX (YHKLIHH.
5. 3a7aum, MPUBOJIAIIME K MOHSITHIO OIPEC/ICHHOro HHTerpania. Heobxomumoe yclIoBHe CyIIECTBOBAHMA
OMpEJEIeHHOTO HHTErpana.
6. OCHOBHEIe cBOHCTBA onpe/ieneHHoro uuterpana. @opmyna Herorona-JleibHuua.
7. TeoMeTpHUuecKHe TPUIOKEHHS OTPEAeIeHHOro HHTErpaa: a) Iolajs MIOCKOH (QUryphl; 0) nmvna
TMJIOCKOH KPUBOH.
8. [TpuGnmxeHHble METOIBI BEIYUCIIEHHS ONPE/ICICHHOT0 UHTErpala.
9. HecoOCTBEHHEIE HHTEIPAIBI [IEPBOTO M BTOPOIO poja.
10. IMonsTie (GYHKIEM ABYX mepeMeHHBIX. OGnacTs ONpEJeNeHHA M TeOMETpHYEcKoe H300pakeHHe
HEKOTOPBIX (PyHKLMH ABYX IIEpeMEHHBIX.
11. YacTHBIe MPHPAILEHHs i YaCTHEIE MPOU3BOAHBIC QYHKLINM JBYX MEPEMEHHBIX.
12. TTonHoe npupatneHie GyHKIHK ABYX MepeMeHHbIX. JiubdepeHuman GyHKINH ABYX NEPEMEHHEIX.
13. YacTHBIE MPOW3BOAHEIE BEICIINX MOPAAKOB GYHKLIMH IBYX NEPEMECHHEIX.
14. DKcTpeMyMEl DYHKLMH JIBYX NIEPEMEHHBIX.
15. KacaTensHas I10CKOCTh ¥ HOPMAJIb K [TOBEPXHOCTH.
16. MeTon HaMMeHBLIUX KBaJpPaTOR.
17. Muddepenunansasle ypasHeHus reporo nopsaka. O6mee u yactHoe peinenue. 3anaya Ko u ee
FEOMETPUYECKUH CMEIC]T.
18. InddepeHunanpHble ypaBHEHMS MEPBOro TOPAAKAa C Ppa3fAeJCHHRIMH H  pas[Ae/ArAMHCH
nepeMeHHBIMK; OJHOPO/HBIE U JIHHEHHEIE AuddepeHLManbHbIe ypaBHEHHSA NEPBOTO MNOPALKA.
19. Muddepenupmansubie ypaBHeH:s BRICIIMX Mopsankos. Obuee pewenne. HauaneHeie ycioeus.
20. IuddepeHupanbHble yPaBHEHHS BRICIIMX MOPANAKOB, JOMYCKAIOMHKE IOHWKEHHE NOPAIKa.
21. Jluneiinsie guddepeHHaIbHbIE YPABHEHHA BEICIINX MOPSAKOB, OXHOPOAHEIE H HEOHOPOAHBIE.
22. Jluneitnele omHopoaHEle mH(pdepeHLHaNbHEIE YPaBHEHHS BTOPOro MOpsAAKAa C IOCTOSHHBIMH
ko3 duumrenTamMu. XapakTepUCTHYECKOE YPaBHEHHE.
23. Crpykrypa ofmero pemeHus JMHEHHOrO HEOJHOPOAHOTO YPaBHEHUs C TIOCTOAHHBIMH
K03 pHLHeHTaMu.
24. TlonsiTHe YMCIOBOTO psifa. CXONAMMEcs W pacXoAlInecs YucioBsle paiel. Heobxonnmoe ycinosue
CXOAMMOCTH psjia.
Bonpocsl k 3k3amMeHy (3 cemecTp )
1. TpH3HAKK CXOIMMOCTH PSJIOB C IOJIOKMTENBHBIMH UWICHAMH: TIpH3Haku cpasHeHus, [lamambepa,
Koy, vHTErpanbHEIA.
. 3Hakouepeayromuecs psnel. Teopema Jleibuulia u cieIcTBHIE U3 Hee.
. CrenenHble psakl. MHTepBan 1 paauyc cxonumocTu. Teopema Aberns.
. PaznoskeHue oCHBOHBIX QYHKIMH B CTENEHHOH Psl.
. [TousTHe coBBITHSL, BUIBI COOBLITHH.
. Knaccuueckoe onpezenerue BeposiTHOCTEN COOBITHS, €r0 CBOKMCTBA.
. OcHoBHEIE HOPMYIEl KOMOHHATOPHKH.
. Anrebpa cobeituii. TeopeMBbl CIIOXKEHHs BEPOATHOCTEH, CIIEACTBUA HX HHX.
9. HesaBucumble cobbiTHsA. TeopeMbl YMHOXKEHHs BEPOATHOCTEH, CIIEACTBUSA UX HUX.
10. dopmyna nosHo# BeposTHOCTH. Popmyiia batieca.
11. HezapricuMble TTOBTOPHBIE HenbiTauua. @opmyna beprynny.
12.  JlokaneHas u uHTerpanbHas teopemsl Jlannaca. Teopema Ilyaccona.
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13. Buasl ciaydafiHEIX BETMYMH. 3aKOH paclpe/ie/ieHHsl BEpOATHOCTEH AWUCKpeTHOH ciydaitHoi

BeJIMYUHBL. MHOrOYroJbHHUK paciipe/ie/ieHus.
14.  YwucroBble XapaKTepPUCTUKU JUCKPETHBIX CIIy4aiHBIX BEJIMYHMH U UX CBOHCTBA.

15.  HauaneHEBIE ¥ HEHTpaIbHEIE TEOPETHYECKUE MOMEHTEL.

16.  @yHKuKA pacrnpeeNeHns BePOATHOCTeH U ee cBokcTBA. ['paduK QyHKUMM pacTipeeieHus.

17.  IlnoTHOCTH pacrpeneneHHs BepOSTHOCTEH HEMPEPBIBHON CIIyYaiHON BETMUMHBI M €€ CBOMCTBA.
18.  YucsoBble XapaKTepUCTHKU HETIPEPBIBHBIX Cy4aHHbIX BENMYMH U UX CBOACTEA.

19.  Buasl IHCKPETHEIX pacripeaeneHuii: OMHOMUAIIEHBIE | JIp.

20.  Buabl HENpepLIBHEIX pacrpeieleHHi: paBHOMEPHOE H MTOKA3aTENBHOE.

21.  Hopmanshoe pacnpeneienue. Kpupas ['aycca. BimsHMe 1apaMeTpoB  HOPMajlbHOTO
pacripesieneHust Ha GopMyy HOpMaJIbHOK KPHBO#A.

22.  BrwluncieHHe BEPOSTHOCTH 3alaHHOr0 OTKJIOHEHHA. [IpaBuia Tpex curm.

23.  Teopema Jlanynoea. lleHTpasbHas U IpeleibHas TEOPEMBL.

24,  OueHKa OTKJIOHEHHsI TEOPETHYECKOTO pacrnpe/ie/ieHus 0T HOPMaIbHOTO. ACHMMETPHS H 3KCIecC.
25.  OyHKUMA ABYX CTy4daiHEIX BeNM4UH. Pacrnpe/ieieHie CyMMEI IBYX CITYYaHHBIX BEJTMYHH.

26.  TloHATHE 0 CHCTEME HECKOJIBKMX CITy4aiHBIX BEIHYMH. 3aKOHBI paclipeleNeHus BEPOATHOCTEH
JHUCKPETHOH ABYMEPHOH CilydaiiHOMH BETMYHHBI.

27.  DOyHKUHMA pacnpe/elieHus ABYMEPHOH ciydaiiHOM BeIMYHMHE] U €€ CBOMCTBA.

28. BeposTHOCTE nonaaaius ciydaliHoW TOYKH B NIPAMOYIOJIBHUK.

29, [110THOCTE COBMECTHOIO pacrpele/ieHHs BEepOATHOCTEH HeNpephIBHOH IBYMEPHOH ciaydaiHOM
BEJIMYMHEI U €€ CBOCTBA.

30.  VYcIiOBHEIE 3aKOHBI paclipe/ieNieHHs COCTAB/IAIOIUX CHCTEMBI IMCKPETHBIX CITy4alHbIX BETHIHH.
31. 3aBucHMBIE W HE3aBHCHMEIE  ciiydaiiHele  BelWuYuHBL.  KOppeNsIlMOHHBIH ~ MOMEHT.

KoppenupoBaHHOCTE M 3aBUCMMOCTD CITy4aiHBIX BEJTHYHH.
32.  JluHeiiHas perpeccus.

33.  3ajauyd MaTeMaTHYeCKOM CTATUCTHKH. | eHepabHas U BEIOOPOYHAsA COBOKYITHOCTH.

34.  TloeropHas u GecrioBTopHas BeIGopkH. PenpesenraTrBHas seibopka. Crioco6sr oT6opa.

35. CTaTUCTUYECKUE pacTipeaesieHns BRIOOPKH. DMnupudeckas QyHKIUS pacrpeaeIeHus.

36.  IlonuroH u rucrorpamma.

37. CTaTHCTHMYECKME OLIEHKM mapamMeTpoB pacnpeneneHus. Hecmeuiennele, sddexTHBHEIE H
COCTOSITE/IBHBIE OLICHKH.

38. T'enepanbHas W BEIOOpOYHAS CPELHHUE.

39. TenepanbHas W BeIOOpouHas aucnepcud. OLEHKAa TeHepalbHON JWCIIEPCHH 0 HMCIpPaBIeHHOH
BREIOOPOUHOH.

40. ['pynmnosas, BHyTPUIPYIIIIOBas, MEXTPYMNMoBas u o0mue aucrnepcu. CloKeHHE TUCTIEPCHI.

41.  HHrepBanpHble OLEHKH. JloBepUTeNEHAs BEPOITHOCTE H JOBEPUTENILHEIH HHTEPBAL.

42.  JloBepuTelbHBIC WHTEPBANBl [ OLEHKH MaTEMAaTHYECKOrO OXKHIAHHUS HOPMaJBHOTO
pacrpeneneHHs MNPy U3BECTHOM C.

43, MeToa MOMEHTOB Jisi TOYEYHOH OLIEHKH MapaMeTPOR pacrpeie/ieHus.

44,  Meton Haubonblero npaeaononobus.

45.  XapaKTepUCTHKH BapHallMOHHOTO psa.

46.  HawanbHble ¥ LEHTpalbHEIE SMIIMPHUECKHE MOMEHTHI.

47.  Meton npousBeIeH|H 1Jis BEIYHUCIIEHHS BEIOOPOYHON CpeIHEN U ANCIIEPCHH.

48.  @yHKUMOHAaNbHAasA, CTATHCTHYECKAS W KOPPENALHOHHASA 3aBHCHMOCTH.

49.  BriBopouHble ypaBHeHHs perpeccir. OTBICKaHHUE NapaMeTpoB BEIOOPOYHOTO YPaBHEHHUS MPIMOW
JIMHUH CpeIHEKBAIPaTHYHOH PerpeccMM MeTO40M HaHMEHBIIINX KBa/IpaToB.

50.  BribopouHblil K09QPUIHEHT KOPPETSILIMH.

51, CraTucTHuecKas runoresza. BUael rumores.

32, OwubKH MepBoOro ¥ BTOPOro poja.

53.  CraTHCTHYECKHH KpHUTEPHUH MPOBEPKH HYJIEBOH THIIOTESEL.

54.  Kpuruueckas o0nacTh MpHHATHA THNOTE3bl. KpUTHYECKHE TOUKH.

55.  OTbicKaHHe NpaBOCTOPOHHEIH, JICBOCTOPOHHEH U IBYCTOPOHHEH KPHTHUIECKOH 06acTH.

56.  Tlposepka THIIOTE3El O HOPMAlbHOM PpAaclpeeNeHHH TeHepanbHOH COBOKYMHOCTH. Kpurepni

cornacus [Tupcona.

7.4. MeToan4ecKHe MAaTEPUAaJbl, ONpeAeasolHe NPOUEAYPhl OLeHHBAHHNS 3HAHUI,



yMeHHH H HABBIKOB, H ONBITA [IeSITeJIbHOCTH, XapPaKTePH3YIOWHX O3TaNbl (opMHpOBaHHS
KOMITETeH LHH

TpeGosanusi K KOHTpo/IbHOMH paboTe.

KouTponshas pa6oTa mnpeicraBaseT cofod OIMH W3 BHOB CaMOCTOATENBHOMH paboTel
obyuatomuxcs. [1o cyTH — 9TO M370KeHHe OTBETOB Ha OINPEJACNCHHBIE TEOPETHYECKHME BOTPOCH! IO
yueGHOM MUCUMIIIMHE, @ TAKXKe PelleHue MpaKTH4ecKHX 3a7a4. KOHTpOJIbHBIE NPOBOIATCS Ui TOTO,
4TOGE! pasBUTh Y OOYUArOIMXCs CIOCOOHOCTH K aHANM3Y Hay4HOH M y4eOHOH JIHTEpaTypel, yMEHHE
060611aTh, CHCTEMATH3UPOBATE M OLIEHUBATH NTPAKTUYECKUA M HAYYHBIH MaTepHall, YKPEIIATE HAaBBIKHA
OBIAJEHMS TIOHATHSIMHU OTIPE/ICIEHHON HAayKH U T. 1.

IIpu OLEHKe KOHTPOIBHON NPETo/iaBaTellb PYKOBOACTBYETCS CIICAYIOIMMH KPHTEPHAMH:

- pabora OBLTa BEINOTHEHA aBTOPOM CaMOCTOSATENBHO;

- obyuaromuiics Tomo6pan A0CTATOYHBIA CIIMCOK JIMTEPATYpEl, KOTOPBIA HeoOXoauM i
OCMBICJIEHHS] TEMBI KOHTPOJILHOH;

- aBTOp CyMeN COCTAaBMTh JOTMYECKM OOOCHOBAHHBIA IUI@H, KOTOPBIH COOTBETCTBYET
NOCTABJIEHHEIM 3a/1a4aM U c(hOpMYIIMPOBAHHOHN LEJIH;

- o0yuaroluiics NpoaHaM3uPOBall MaTepHAaT;

- KOHTpoJpHas paGora oOTBeyaeT BceM  TpeOOBaHMAM  YCTKOCTH  M3JIOKEHHA M
apryMEHTHPOBAHHOCTH, 0OBEKTUBHOCTH M JIOTHYHOCTH, IPAMOTHOCTH M KOPPEKTHOCTH;

- obyuaromuiicst cymen 060CHOBATE CBOKO TOYKY 3PEHHSA;

- KOHTponbHas pa6oTa oGopMIIeHa B COOTBETCTBUM C TpeOOBaHHIMHU;

- aBTOP 3alUMTHJI KOHTPOJIBHYIO H YCMELIHO OTBETHII HA BCE BOMPOCHI NIPEMOIABATEIS.

KoHTposbHas paGoTa, BEIONHEHHAs HEOPEXKHO, HE 10 CBOEMY BapHaHTy, Oe3 cobmoneHHs
MpaBuil, TPEIbSBIAEMbIX K ee 0hOpMIeHHIO, BO3BpamaeTcst 6e3 MPOBEPKHM C yKA3saHUEM [pPHUYHH,
KOTOpBIE J0BOAATCA 10 obyyarorerocs. B aTom ciydae KOHTpoNbHAs paboTa BEINOTHACTCS OBTOPHO.

BapHaHT KOHTPOJIBHON paboThl BEIJAETCS B COOTBETCTBMM C IOPAAKOBEIM HOMEPOM B CITHCKE
MaricTpaHTOB.

KpHTepHH OLleHKH 3HAHUI NPH HANHCAHHH KOHTPOJIbLHOH padoThI

OTMeTKa  «OTAMYHO»  BEICTaBjAeTcss  oOydarolemycs,  IOKa3aBIeMy  BCECTOPOHHHE,
CHCTEMaTH3UPOBAHHEIE, [Iy0OKME 3HAHWA BOTIPOCOB KOHTPOJBHOH paGOTHl M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE NPH PEIICHHH KOHKPETHBIX 3374, cBOOOJHOE M NpaBHiIbHOE 000CHOBAHHE
TIPUHATBIX PELUIEHUH.

OTMETKa «XOpOLIO» BEICTABIAETCS 00yUarOMEeMyCs, €C/IM OH TBEPIO 3HAET MaTepHall, rPaMOTHO
M IO CYIIECTBY W3/araeT ero, yMeeT NMPUMEHATh TOJy4YeHHbIe 3HaHUA Ha NPAKTHUKE, HO OMYCKaeT B
OTBETE€ WIM B pELIEHWH 3aJa4 HEKOTOpble HETOYHOCTH, KOTOPBIE MOJKET YCTPAHHUTh C TOMOIIBIO
IIOTIOTHHTEIBHBIX BOTIPOCOB MPENOAaBaTeIs.

OTMeTKa «yIORIETBOPUTE/BHO» BEICTABIIAETCSA OOyyaromeMycs, oKasapiieMy pparMeHTapHsIH,
pa3pO3HEHHEIN XapakTep 3HAHMI, HEIOCTATOYHO NpAaBUIbHEIC (POPMYTMPOBKH 0a30BBIX MOHATHH,
HapYLICHH JIOTWYECKOH [0C/IE0BATEPHOCTH B U3/I0XKESHHH NPOrPaMMHOTO MaTEpHaa, HO [PH 3TOM OH
BIANEET OCHOBHEIMM TOHSTHUSMH BBIHOCMMBIX Ha KOHTPONBHYKO paboTy TeM, HEOOXOAMMBIMH A
nampHeimero o6y4eHMss W MOXKET MPUMEHSATh MONy4eHHBIE 3HaHWA Mo ofpasily B CTaHIapTHOH
CUTYyaLlUH.

OTMeTKa «HEYIOBJIETBOPUTEIBHOY BHICTABIACTCSA 00ydaromeMycs, KOTOpBIi He 3HaeT Gomblied
YacTH OCHOBHOTO COIEPKAHMS BBIHOCHMMBIX Ha KOHTPOJbHYIO paboTy BOMNPOCOB TEM IHCLMILIMHEL
mormyckaerT rpybeie omuGKH B (OPMYyNTMPOBKAX OCHOBHBIX IOHATMH M HE YMEET HCIIONb30BaTh
TOJTy4eHHBIE 3HAHUA.

TpeGoBanusi K BLIMOJHEHHI0 TECTOBOrO 3aJaHUs

TecTHpoBaHMe ABISETCS OJHMM H3 OCHOBHBIX CPEACTB (OPMANbLHOTO KOHTPOJIS KauecTsa
o6ydenus. DTO MeTOJ, OCHOBAaHHBIH HA CTAHAAPTH3MPOBAHHBIX 3a/laHUAX, KOTOPBIE MMO3BOJIAIOT
M3MEPUTH MCHXO(PHU3HOTOTHYECKHE W JINYHOCTHBIE XapaKTePHCTUKH, @ TAKKE 3HAHUs, YMEHHUS 1 HABBIKY
MCITBITYEMOTO.

OCHOBHBIE TPHHLIMIIEL TECTHPOBAHHSL, ClIe/lyOINe:

— CBA3b ¢ LENsIMH OBYUeHHS - LEJId TeCTHPOBAHMsA IOJDKHEI OTBEYaTh KPHTEPHAM COLMANTBHOH
TOJIE3HOCTH ¥ 3HAYUMOCTH, HAy4YHON KOPPEKTHOCTH M OOIIECTBEHHOH TTOANEPKKH;

— OOBEKTHBHOCTE - MCTIONIb30BAHHE B IMEarorH4eCKUX M3MEPEeHHMAX STOr0 NMPHHLMUIA MPHU3BAHO
He JOMYCTHTh CyOBeKTUBA3MA U TIPEIB3ATOCTH B POLIECCE STHX U3MEPEHUH;



— CHpaBeQIMBOCTh M [VIACHOCTH - OJIMHAKOBO [0OpOXenaTeibHOEe OTHOIICHHE KO BCEM
o6yJaromuMes, OTKPEITOCTs BCEX OTAlOB Mpoliecca H3MEPEeHMH, CBOEBPEMEHHOCTh O3HaKOMIICHHS
oBy4aroIuxcs ¢ pe3yIbTaTaMi U3MEPEHHUH;

— CHCTEMATHYHOCTH — CHCTEMaTMYHOCTh TECTHPOBAHWMI M CaMOINPOBEPOK KaXIOro y4eOHOro
MOZLyJsS, pasjena M Kaxuoil Tembl; B&KHBIM AaCleKTOM [aHHOTO NpHHLMNA sBIIsAeTcs TpeOoBaHHe
pPeTpe3eHTaTMBHOrO MPEJCTABNEHHS CO/IEpKaHks yueOHOTo Kypea B CONCPKAHNHU TECTa;

- TyMaHHOCTb U STHYHOCTb - TECTOBHIE 3a/laHus H IPOLEAypa TECTUPOBAHHA JOJIKHBI HCKITFOYaTh
HaHeCEHHe KaKoro-nubo Bpefa oOydaromMMCH, HE JIOMYCKATh YHIEMJISHHMSA HX I10 HalHOHAIBHOMY,
3THHYECKOMY, MaTepPHaIBHOMY, PACOBOMY, TEPPUTOPHAIIEHOMY, KyIbTYPHOMY U APYrdM MpH3HAKaM;

BaskHeMIMM SBISETCS TIPUHLMI, B COOTBETCTBHH C KOTOPBIM TECTB! AOJUKHBEI OBITH MOCTPOCHEI
0 MeTOJWKe, obecreynBaroeii BBIMONHeHWEe TPeGOBAHUHA COOTBETCTBYIOLIETO  (enepanbHOro
roCyIapCTBEHHOr0 00pa30BaTeIbHOTO CTaHAapTa.

B TecTOBBIX 3aJaHHAX HCTIONB3YIOTCS YETHIPE THIIA BOMPOCOB:

— sakpeiTas ¢opMma - sBhseTcs Haubojiee pPacmpOCTPaHEHHOW M IPEANAracT HECKOJIBKO
aNTBTEPHATMBHEIX OTBETOB HA MOCTaBNeHHBIH Bompoc. Hampumep, ofydaromemycs 3ajaeTcs BOMpoc,
Tpe6yIoMKil abTEPHATUBHOTO OTBETA «a» MM GHET», «ABIACTCA» HIM (HE ABACTCH», «OTHOCHTCA»
WM «HEe OTHOCWUTCsS» M T.I. TecTOBOe 3aJaHHe, Colepiallee BOIPOC B 3aKphITOH (opme, BKIOYaET B
cebs OAMH WM/IH HECKONbKO NpPABWIBHBIX OTBETOB M HHOIZA HA3bIBAETCS BBIOOPOYHEIM 3aJaHHUEM.
3akpeTas opMa BOTPOCOB HCIMONB3YETCS TAKKe B TeCTax-3a1auax ¢ BEIOOPOUHBIMM OTBETAMMH. B
TECTOBOM 3a[dHHM B 3TOM clIydae copMyJIMPOBAHBI YC/IOBHE 3a/[aul H BCE HEOOXOMMMBIC HCXOIHBIC
JaHHEIE, @ B OTBETaX IPECTABICHE HECKOJBKO BAPUAHTOB pe3ysibTaTa PELICHHMA B YHMCJIOBOM HIIH
6yksenHoMm Buze. O6yuarommiics JO/UKEH DELIMTL 3ajady ¥ I0KasaTk, KAKOH M3 MpPCICTaB/JICHHBIX
OTBETOB OH TOJY4HJI.

— OTKpBITas opma - BONPOC B OTKPHITOH (opMe IpencTaessieT coOOH yTBEPKIEHHE, KOTOPOE
HeoOX0AMMO A0MO0MHUTE. JlaHHas dopMa MOXKET OBITh NpeacTaB/icHa B TECTOBOM 3aaHMH, HAlIpUMED, B
BUIE CJIOBECHOTO TekcTa, Gopmyibl (ypaBHeHHs), Tpaduka, B KOTOPHIX MPOMYINEHE! CYLIECTBEHHEIE
COCTABIISIOLIME - YACTH CJIOBA MM OYKBEI, YCIOBHbIE 0003HaYeHUS, IMHUHM WK W300paKeHH 3IIEMEHTOB
cxeMBl W rpaduka. OOywaromuiics AOMKEH [0 MaMATH BCTABUTH COOTBETCTBYIOIIME SJIEMEHTHI B
yKa3aHHEIEe MecTa («ITPOITYCKu»).

— YCTaHOBJIEHME COOTBETCTBHS - B JAHHOM cilydae oOydaroliemycsi MpEAnararoT JBa CIIMCKa,
MEJKIy 3JIEMEHTaMH KOTOPBIX CJIelyeT YCTAHOBUTE COOTBETCTBHE;

— yCTaHOBJIEHHE TOCTIE0BATEILHOCTH - MPENoNaraeT He0OX0MHMOCTh YCTAHOBUTD IIPaBHIIBHYIO
[0CJIEIOBATEIBHOCTE TIPEIAraEMOTO CITHCKA CI0B WM (pas.

KpHTepHH ONEHKH 3HAHHIH IPH NPOBEJIEHHH TeCTHPOBAHHSA

OTMeTKa «OT/JIHYHOY» BBHICTABNAETCHA MPH YCJIOBMM NPABMILHOrO OTBETa He MeHee dem 85%
TECTOBBIX 3a/laHHH;

OTMeTKa «XOpOIIO» BHICTAB/SETCS NPH YCIOBHH NPaBHIBHOTO OTBETa He MeHee dem 70 %
TECTOBEIX 3aJaHHI;

OTMeTKa «YIOBIETBOPHTEBHOY BBICTABIACTCS MPH YCIOBUM IIPABMIBHOTO OTBeTa He MeHee 50
%;

OTMETKa «HEYIOBIETBOPUTEIBHO» BBICTABIAETCA NPH YCIOBHH TMPaBUIBHOIO OTBETA MEHEE YEM
Ha 50 % TecTOBBIX 3a7aHUH.

Pe3ynbTaThl TEKYLIEro KOHTPOJIA HCMOMB3YIOTCA MPH MPOBEICHUH IPOMEKYTOUHOH aTTECTALMH.

KpuTepuu olleHKH 3HaHHI HA 3a4eTe

3auer - (opMa TPOBEPKH 3HAHMM, YMEHHH M HABLIKOB, MPUOOPETEHHBIX OOYy4YarOMUMHCA B
TIpollecce yeBOEHHs y4eGHOTO MaTeprana JIEKLMOHHBIX W MPaKTHYEeCKUX 3aHATHH 10 IMCLUTUTHHE.

3a4eT MOKET MPOBOIMTECA B (hopMe YCTHOro onpoca 1o Guneram (Borpocam) uiu 6e3 OnieTos, ¢
TpeBapHTETLHON MOArOTOBKOH Wik Ge3 MOATOTOBKHM, MO YCMOTPEHHIO Mpernojasarelisi. DK3aMeHaTop
BIIpaBe 3a/laBaTh BOMPOCH! cBEPX OHMIIeTa, a TakKe, IOMHUMO TEOPETHYECKHX BOIIPOCOB, 1aBaTk 3a/1atH 110
nporpaMMe JaHHOTO Kypca.

DK3aMeHaTOp MOXEeT IPOCTABUTH 3adeT Oe3 ompoca MimM cobeceoBaHMA TEM AaCMHPaHTaM,
KOTOpBIC aKTHBHO Y4aCTBOBa/IH B HpaKTH‘-]GGKPIX 3aHATHAX.

«3auTeHo» - BBICTABIAETCS NPH YCJOBHH, €CIIM aclMpPaHT TIMOKa3BIBAET XOPOIIME 3HAHHA
M3yueHHOro y4eGHOTO MaTepHalia; CaMOCTOSTENBHO, JIOTMYHO M TIOCIEJOBATENbHO H3/IaracT |
MHTEPIIPETUPYET MaTepuaisl y4eGHOro Kypea; MOTHOCTRIO PACKPBIBAET CMEICIT NPE/UIAraeMoro BOTpoca;
BJIaJIEET OCHOBHEIMH TE€PMHHAMH H TNMOHATHAMH H3Y4YCHHOTO KYpca; MNMOKa3bIBACT YMEHHUE TIEPENIONKHTHB
TeOpeTHYeCKHe 3HaHUsl Ha MPEAToNaraeMalil NPaKTHUECKUH OIBIT.



«He 3auTeHo» - BEICTABJISETCS [P HATMYMK CEPHE3HBIX YIYIICHHH B MpOLIECCe M3JI0KEHHA
yueGHOro MaTepuala; B CTydae OTCYTCTBHA 3HaHWH OCHOBHEIX NOHATHH H OTpENENEeHHH Kypca WM
[IPUCYTCTBHM BOJBIIOTO KONHYECTBA OMMOOK NP HHTEPIPETALWM OCHOBHBIX OINPENCNEHUH; eCiH
aCIUpPaHT TIOKA3BIBACT 3HAYMTENBHBIE 3aTPYAHEHHMS NPH OTBETC HA TPEIJIOXKEHHBIE OCHOBHBIC H
JOTIOJIHUTENEHBIE BONPOCK], TPH YCJIOBHUM OTCYTCTBHM OTBETA HA OCHOBHOW M JIOTIONHHTENBHBIA
BOIIPOCHEI.

KpHTepHH OlleHKH 3HAHHH Ha JK3aMeHe

DK3aMeH MOXKET MpOBOAMTECS B (opme ycTHOro ompoca mo Guietam (onpocam) wiu Ges
GUIETOB, C MpeJBAPUTENLHON MOATOTOBKOH WM 6€3 TONrOTOBKH, MO YCMOTPEHHIO NPENoJaBaTelis.
DK3aMeHaTOp BMpaBe 3aaBaTh BOMPOCH! CBepx OuWieTa, a Takke, [IOMHMO TEOPETHYECKHX BOIPOCOB,
[aBaTh 3aJa44 0 IporpaMMe JaHHOro Kypcea.

DK3aMeHALHOHHEE OWieTsl  (BONPOCE) — yTBepXKHAIOTCA Ha  3aceflaHuu  Kabeapel W
MOJMCHIBAIOTCS 3aBedyroluM Kadeapoil. B Gunere HomkHO colepxarbes He Gosiee TpeX BOTIPOCOB.
KoMIUIEKT SK3aMeHALHOHHEIX OMIETOR M0 AUCLMIUIMHE JOJUKeH coepiakaTs 25—30 6unetos.

DK3aMeHATOp MOXKET IPOCTABUTH 3K3aMeH Ge3 ompoca WM CoOeCe[OBaHHA TEM CTYASHTaM
KOTOpBIE aKTHBHO YYacTBOBANH B CEMHHAPCKUX 3aHATHSIX.

OTMeTKa «OTJIMYHO®» - CTYAEHT riIyboKO M TIPOYHO YCBOWJ BeCh NPOTPaMMHBIN MaTepuall,
MCYEPIIBLIBAIOLIE, MOCIE0BATEIEHO, TPAMOTHO M JIOTWYECKH CTPOMHO €ro M3/aracT, TECHO yBS3bIBACT
TEOpHIO ¢ NMpakTUKOH. CTYIEHT He 3aTPyJHAETCH C OTBETOM IIPH BHIOHW3MEHEHHMH 3a/laHus, cBoOOIHO
crpaBiseTcs C 3ajayaMM, 3aJaHWAMH M JPYrMMH BHIaMH [PUMEHCHWS 3HaHWH, TPaBHIIBHO
000CHOBBLIBAET MPUHATHIE PELICHHs, BJIaJeeT Pa3sHOCTOPOHHHMH HABBIKAMHM W NPUEMAMHM BBITOIHCHHA
NpaKTUYECKUX paboT, ofHApyKHBACT YMEHMe CaMOCTOATENbHO o6oOwwaTe W M3jlaraTh MaTepual, He
J0MycKas OLIHOOK.

OTMeTKa «XOpOLIOY - CTYAEHT TBEP/O 3HAET NPOrpaMMHbINH MaTepHal, FpaMOTHO M 10 CYLIECTBY
W3MaraeT ero, He JOTMYCKaeT CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC, MOXKET NPABUIILHO
TIPUMEHSATE TEOPETHYECCKHE IOJIOXKEHUA M BiajieeT HEOOXONMMEIMH HABBIKAMH TP  BBITIOJNHEHHH
MPaKTHYECKUX 3a/JaHHH.

OTMETKa «yJOBIETBOPHTENBLHO» - CTYAECHT YCBOMJI TONBKO OCHOBHOM MaTepHal, HO HE 3HAeT
OTHENBHBIX JeTallel, TOMyCKaeT HETOYHOCTH, HEIOCTATOYHO MPaBHIIBHBIE (OPMYIMPOBKH, HapyllaeT
MOCNIeIOBATEIFHOCTE B H3JIOKEHHH TPOrpaMMHOr0 Marepuaia M HCIBITBIBACT 3aTPyIHEHHA B
BBITIOJTHEHHH TIPAKTHIECKUX 3aJaHUH.

OTMETKa «HEYIOBJIETBOPUTEIEHO» - CTYAEHT HE 3HAeT 3HAYWTEJLHOW YacTH NpOrpamMMHOrO
MaTepuana, JOMyCKaeT CYLIECTBEHHbIE OWIMOKM, ¢ OONBIINMH  3aTPYJHCHHAMH  BBITIOJIHSAET
npakTHYeCKHe paboTEL.

Kpurepuu ocBoeHHS OHJIANH Kypca

[Mpumensiercs 100-6anpHas cucTeMa OLCHUBAHUA

Jluarna3oHsl WKa/lkl OLleHHBaHMs O1iieHKa MIPOTHCHIO
(100-6anbHas mKana)
90-100 Otnu4HO
75-89 Xopoio
60-74 V IOBIETBOPHUTENLHO
0-59 HeynoBneTBOPUTENBHO
8. YyefHo-MeToAHYECKOE H HH(popManHoHHOe obecneveHHe AUCUHILIHHBI

8.1. ocHoBHas JUTEpaTypa

1. Kypc Beicuieit MaTemaTHky [DnektpoHHsiit pecype]: yuebuuk. U. 1/ MK, Benanoxos M.K. u zp. —
Maiikomn: Marapun 0.1 2013. — 384 c. - Pexum JDOoCTyIna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917

2. Kypc Beiclueii MaTemaTHku [DieKTpoHHEIH pecypce]: yuebnuk. Y. 2/ M.K. Beganokos M.K. u gp. —
Maiikor: MarapuH Qg 2013. = 278 c. - Pexcrm NOCTYya:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

3. Uysko E.B. C6opHuK 3ama4 110 BEICIIEH MaTemaTHKe: YuebHoe nocobue s bakanaspos.—Matikor:
UIT Kygepenko B.O., 2014.—180c.

4, Wunaues, B.C. Buiciuas MaTemMaTnka [DnekTpoHnslii pecype]: yyeGuuk / B.C. Ilunayes. - Mockea:




MHOPA-M,  2019. - 479 . - 3BC «Znanium.com» -  Pexum  gocryna:
http://znanium.com/catalog/product/990716

8.2. nonmosIHUTEeNBHAHA JHTEpATYypa:

5 MaremaTtuxa B pUMepax M 3ajauax [DNekTpoHHbI pecype]: yuebnoe nocobue / JLH. XKypbenko [u
ap.] - M. HWHOPA-M, 2019. - 372 c¢. - 32BC «Znanium.com» - Pexum gocryna:

http://znanium.com/catalog/product/989802

6. Kymiepa, C K OCHOBE Teopu# BEpOSTHOCTEH M MaTeMaTHYECKOH CTATHCTHKH [DIEKTPOHHBIHA
pecypc]: yuebuoe mocobue / C.K. Kymxera, JI.OK. IMTananmxsanu, O.I1. Ilesskosa - Maiikon : MarapuH
0., 2013. - 136 c.- PexxuM goctyna: http://lib.mketu.ru:8002/libdata.php?id=2000029460

8.3.ndopManHoHHO-TeJJeKOMMYHHKAIlHOHHBIe pecypcbl ceTH «AHTepHeT»

- O6pasoparensueiii nopran ®I'BOY BO  «MI'TV»[Onextponneiii pecype]: PexuM mocTyma:
https://mketu.ru/

- Ocdwmnmansueii caiit Ilpasurenscrea Poccuiickoit @enepauuu. [DnekTpoHHBIHA pecype]: Peum
JgocTyma: hitp://www.government.ru

- WndopmauroHHo-npaoBoii  nopran  «lapanT» [OnexTpoHHbId  pecype]: Pexum  poctyna:
http://www.garant.ru/

- HayuHas snektponHas 6ubnnorexa www.eLIBRARY.RU — Pesxum noctyna: http://elibrary.ru/

- DJIeKTPOHHBIH Karanor 6ubnuorexu — Pesxum gocryna: //http://lib.mkgtu.ru:8004/catalog/fol2;

- Enunoe okHO HocTymna K ofpaszosaTelibHEIM pecypeam: Pesxxnm gocryna: http://window.edu.ru/

- CospemenHas uupposas ofpazoparensHas cpega B P@ (CLIOC): Pexnm poctyna:
https://online.edu.ru/

- Ounaiin Kkypc «MaTtemaTuyeckuii ananus»: Pexum nocryna:
https://www .lektorium.tv/matematicheskij-analiz - pecypc MOMOXKET HM3y4MTh YHHBEPCHTETCKUH Kype
MaTeMaTHYECKOTO aHau3a, pa3o0paThes B PEIIEHMH OCHOBHEBIX 3a/1a4 W MOATOTOBUTECS K 9K3aMeHaM I10
BEICIIEH MAaTeMaTHKe, MOKHO pelllaTh MNPHUMEPEH BMecTe C aBTopaMH B ynobuom ¢opmare -
MpOCMaTpUBasl BUACOPOITHKY MIIH H3y4as JpYrue MaTepualisl Kypea.

- Ounaits kype «JIunelinas anrebpa 1 aHaANUTHYECKas TEOMETPHA»: PeXUM gocTymna:
https://www.lektorium.tv/linear-algebra - B BHIEOpPONHKaxX aBTOPBl Kypca OOBSCHIIOT KIIHOYEBEIE
TIOHSITHS ¥ TIPUBOJIAT TIPMMEPBI PEIIeH s THIOBBIX 3a/iad anreOpsl M aHanmuTHYecKol reomerpun. bornee
noApoOHO U3YUHTH TEOPHEO MOMOTYT AOHOIHUTENBHEIE MATEPHAIbl Kypea, @ 3aKpenuTh 3HaHHA MOJXKHO,
BBIITOJIHSISE 3a1aHHMS [JIsl CAMOTIPOBEPKHU M OLIEHMBAEMEIE TECTHL

- http://www.mathprofi.ru/ - pecypc npeaHasHa4eH /s CTYIEHTOB TEXHHYECKHX, IKOHOMUIECKHX
¥ I'yMaHWTapHBIX crielmansHocTeil. Kaxaplil, KTO OcBaMBaeT BHICLIYIO MATEMATHKYy, HaiileT HeMajo
MoJe3HeIX yueGHBIX MaTepHaliOB, H3NOKEHHBIX B IOCTYIHOH dopme.

- https://www.webmath.ru/ - MaTemarudeckue OHJIAaHH CEPBUCHI IS MOMOINK IIKOJBHMKaM H
CTYJEHTAM ¢ pELICHWEM 3a7a4 M0 MaTeMaTHKe, (HU3MKe, TEOpHH BEPOATHOCTH M MHOTMM JApPYrUM
npeameram. Ha calite npeicraBieHo MHOrO OHJIAHH KalbKyJIATOPOB.

- https://math.semestr.ru/ - oHIalH KaTbKyJISTOPHI 10 Pa3/IMYHEIM pa3/eiaM MaTeMaTHKH.

9, MeroauuecKHe YKa3aHusl s 00y4ar0UXCst 0 0CBOCHHIO JHCUHILTHHBI (MOYJI51)
COBEpIIEHCTBOBAHUE METOIOB YNPABIECHHA M IIAHMPOBaHHMS XO3iHCTBCHHOH [ESATENLHOCTH B
3HAYMTENBHOM Mepe CBA3aHO C TNPHUMEHEHHWEM B HayKe M TPaKTHKEe MaTeMaTHYECKMX METO/OB
HCCIIeIOBAHMA.

Iens Kypca mamemamuxu € cucmeme N0020Mo6KU Gakanagpa — OCBOCHHE HEOOXOAMMOI0
MaTeMaTHYeCKOro armapara, [IOMOralollero aHalnu3upoBaTh, MOJICTHPOBATE H PELIATh ITPHUKIIAIHEIE
3a/1a4M, UCTI0MB3Ys B ciiyyae HeobxonumocTH DBM.

3adauu W3y4eHUS MaAmMeMamuku Kaxk @yHOGMEeHmManbHOU OUCHURAUHBLL COCTOAT B Pa3BUTHH
JIOTHMYECKOro M alFOPUTMHYECKOTO MBILUICHHA, B BHIPaOOTKE yMEHHWs MOJEITHMPOBATh peajlbHbIE
TIPOLECCH], B OCBOGHMH IPHUEMOB HCCJIEOBAHWS W PEIICHMA MaTeMaTHHYECKH hopmManu30BaHHBIX
3ajlay, B OBJI4JICHUH OCHOBHBIMU METOAMU MaTEMAaTHKH.

Lenvio nexyuti ABNAETCSA U3/I0XKEHHE TEOPETUYECKOTO MaTepHaia ¥ HIUIIOCTPALUA €ro NpUMepaMu 1
3a/jauaMi; WCTOPHH TOABNeHMs Hauboiee BaKHBIX TMOHATMH W  pe3ynsTaToB. OCHOBHBEIM
TEOPeTHYECKHM pe3y/bTaTaM IO/DKHEI COIYTCTBOBATh TOSICHEHHMs 00 HMX NPHIOKEHUAX K APYTHM
pasnenam MaTeMaTHKH U K IPYTHM HayKaM.

Lenvio npaxmuyeckux 3aHamuil SBISAETCS 3aKpEIUICHWE TEOPETHYECKONO(MATEpyana ICKUUH 1

G BUBIMOTEXKOH MITVY
; ICAMYCOBA B K./




BEIPaGOTKa yMEHHMs PelIaTh MPUMEpPHI M 3a/la4y JUIs TIOCISAyIOWEro MpUMEHEHN MaTeMaTHYECKHX
METOIOB B SKOHOMHMYECKHX, TEXHHYECKHUX U COLMANBHEIX NPUIIOKCHUAX.

3adauu usyuenus OuCyunIUHBl COCTONT B peanusalmu TpeGopanuii, yeranosnennsix 8 ®I'OC BO
[IOAroTOBKe DaKanaBpoB MO HampaBieHUI0 « CTPOUTENBCTBOY.

B x0/1e U3ydeHUs IMCLMILIMHBI CTaBATCS 3a0ayu Hay4umy 00yatoIuXCs:

- MCIIONB30BATh B CBOEM MPAKTHYECKOH AeATeIbHOCTH MaTEMATHYECKHE METOIBI H MOZISITH;

- OpPMEHTHpOBaThcs B BBIGOpe Haubojee MOJAXOAAIIEr0 MaTeMaTHYeCKOTO HWHCTPYMEHTapusA MpH
pelueHuy cTosmmx repeld HUMH 3ana4. Ciola OTHOCHTCS, B MEPBYKO O4epe/b, U3yUeHHE METOJ0B
cbopa ¥ 00pabOTKM CTATHCTHYECKOH WH(POPMALMHM, & TAKIKE OLEHKA COCTOSAHHS M IIEPCIEKTHUBEI
PasBUTHs COLMATEHBIX M 3KOHOMHYECKHUX ITPOLIECCOB;

3adaveii mamemamuku SBISeTcs OOYUeHME CTYAEHTOB IPHMEHEHHIO paslUYHBIX CrocoboB
MCITONB30BAHMS TONY4EeHHOH MHGOPMALHKH — OT MPOCTOr0 JIOTHYECKOrO aHaln3a IO COCTAaBJICHHUA
CIIOXKHBIX MaTEMaTHYECKHUX Mojenel U pa3paboTKH MaTeMaTHIeCKOro anmnapara ux HCCJ/IeJ0BaHH.

MeToandeckHe YKa3aHHS M0 0CBOEHHIO JHCIHIIIHHBI

omnepauuu Haj
BEKTOpPaMH, 3aJaHHEIMH
KOOpZIMHATaMH.
CkanspHoe
Npou3BeAeHHE
BEKTOPOB,
npuiokeHus:  paborta
CHJIBI, YIolnl — MEWKAY
BekTOpaMu. BekTopHoe
MpOU3BEIEHHE
BEKTOPOB,
NPUIOKEHHA: TIIOLIA/b
napaluiejorpamma,
MOMEHT CHUTBI.
CwmemanHoe
TIPOU3BE/ICHHE
BEKTOPOB,
NpUIOKEHU:  00BEM
napaJuleseuIe/ia.

Ne Paznen PaccmarpuBaeMblie PexoMennayemas | Tunorsle | OmnaiiH
BOTIPOCHI JUTEpaTypa 3a1a4yu Kypc
1 cemecTtp
1. Jluneiinas JeticTBus Ha [1] [3] https://ww
anrebpa. marpuuamu. JluHeHHsie w.lektoriu
OTEpaLmH. m.tv/linear
YMHOKEHHE. -algebra
Brruucnenue
OTIpENCTUTEINEH.
O6parHas MaTpHla.
CJIY. Meton Kpamepa,
MaTpHU4HbIHA METO/I,
meton ['aycca
2. BextopHas JluneiiHble  onepaLyH [1] [3] https://ww
anrebpa. Ha BEKTOPaMH. w.lektoriu
PaznoxeHue BEKTOPOB m.tv/linear
no Oaszucy. JIMHelHbBIE -algebra




AHalmuTHYECKas
reoMeTpHs.

YpaBHeHHE IPAMOH: ¢
YTJIOBEIM

K03 prLHEHTOM,
o0uiee, B OTPE3Kax.
Vron Mexay AByMs
MPSIMBIMH, YCIIOBHS
napajjieIbHOCTH H
NEepNeHIHKYISPHOCTH.
Kpuseie BToporo
ropsjKa

[TnocKocTe: obmee
ypaBHEHHUE,  TIOHATHE
HOPMaNBHOTO BEKTOpA.
VYron MEKIY
MIOCKOCTAMHM, YCIIOBHA
napajijleJIbHOCTH 1%
MEePIEHANKYIAPHOCTH
IBYX MIOCKOCTEH.
[Tpamas B
NPOCTPAHCTBE: MOHATHE
HanpagJsoLIIero
BEKTOpa, KAHOHWYECKOE
YpaBHEHHE NpAMOH,
ob1uee ypaBHEHHE,
napaMeTpH4YecKoe
ypaBHeHHe. Bsaummuoe
pacmojioXKeHHe  JIBYX
NPAMBIX B
npocTpaHcTBe.  YTon
MEKIY MPAMBIMH.
BsaumHoe
pacrnoiokKeHHe TPAMOH
W TUIOCKOCTH.  YTOI
MEXKIy — IpsSIMO#H U
TJIOCKOCTEIO.

https://ww

w.lektoriu

m.tv/linear
-algebra

KomMmnnekcHele
yHuCIa.

OcHOoBHBIE  TOHATHA.
AnreGpandeckas

dbopma 34IIUCH
KOMIUIEKCHOIO  YHCIa.
HeticTeus Ha
KOMILIEKCHBIMH
YHCIaMH B
anrebpardeckoi hopme
3aITHUCH.

TpuroHoMeTpHYECKas
cdopma 3aMMCcH
KOMILJIEKCHOTO ~ YHCJIa.
JeiicTBUA Haz
KOMIUIEKCHBEIMH
qUCAaMHU B
TPUTOHOMETPHUYECKOH
dopme 3aIlHCH.

[TokazarenbHas dopma
3aMKicH  KOMIIJIEKCHOTO
yucna. JleicTBua Haj
KOMITJIEKCHBIMH

[1]

[3]




YUCJIaMH B
roKasateJpHOM  dopme
3aIHCH.

[Ipenen
TIOCIIEA0BATENLHO
CTH. [lpenen
(bYHKIIHH.

Onepauun HaJl
MHOXECTBaMH.
HekapTtoBoe
MPOU3BEIICHHE
BEKTOpPOB.  Yuciosad
NOC/eA0BaTEIbHOCTb.
[Ipenen YHCIIOBOH
MOC/E0BaTEIEHOCTH.
[penen bYyHKLHH.
3aMmeqareaIbHbIE
npeaensl.  PackpeiThe
HEOTpeIeIEHHOCTEH.
HermnpepERHOCTE
(yHKUHMM B TOYKE.
Knaccudukauus Touyek
paspblBa YHKLHH

https://ww
w.lektoriu
m.tv/mate
maticheski
j-analiz

Huddepenunans
HOe HCYHCIIEHHE
byHKIMH  OJHOMH
[IEpEMEHHOM.

OcHOBHBIE TTpaBHIIA
nudbepeHIMPOBAHNI.
[IpouzBoaHas CIOKHOK
1 00paTHOH (PyHKLMH.
[TonsThe
nuddepeHLHana
dyHKLIMH, €ro
reoOMEeTPUYECKHH
cMeics, [IpumeHenne
muddepenrrana B
MpUOTHKEHHBIX
BBEIYMCICHHUSAX,
ITpaBuno Jlonurans.
PackpuiTue
HEOTIPEIEIEHHOCTEH.
Hureppanel
MOHOTOHHOCTH,
aJTOPUTM MX
OTBICKAHHS.
DKeTpeMyM (QyHKIHH.
Haubonbiuee 1
HaWMeHbIlee 3HaUeHHS
dynximu,
HenpepLIBHOM Ha
oTpe3Ke. BBIMyKI0CT
rpaduka QyHKIMH,
TOYKH neperuda.
AcuMnToTH Tpaduka
dyukuuu. Obmas
cxeMa HcclleloBaHHs
(PYHKLHH U NOCTPOEHHA
e€ rpaduka.

[3.4]

https://ww
w.lektoriu
m.tv/mate
maticheski
j-analiz

2 cemecTp

Huddepenunans
HOe HCYHCIICHHE

hyHKUHA

OCHOBHBIE ~ TIOHSATHA.
YacTHbele TPOU3BOJHBIE
TIepBOro nopsiKa.

[1]

[3,4]

https://ww
w.lektoriu
m.tv/mate




HECKOJIBKHX
MEPEMEHHBIX.

[TonHel
nuddepeHLman
(hYHKIMH.
ITpoussoaHas o
HaTpaB/IEHHIO.
['panuenr. YacTHEIE
MPOU3BOAHBIE BTOPOTO
HOpsiIKa. Teopema
[Igapua.
Huddeperunan
BTOPOTO MopsifKa.
[TpousBojHEIE
CIIOKHOM (byHKLMH.
KacarenpHas
TUIOCKOCTE ¥ HOpMallh K
TIOBEPXHOCTH.
DKcTpeMyM  (QyHKLHH.
Haubonpme H
HaWMeHbIlee 3HAYEHHUE
byHKIMH.
OMIUPHUUECKHE
thopMyIIEL Meton
HaHMEHBLINX
KBaJpPaToB.

maticheski
j-analiz

HuTterpanenoe
HCUHCIIEHHE,

HeonpeneneHHeIH
pHTerpail. OCHOBHBIE
METO/IBI
MHTErpUPOBAHHSL.
OmnpeneneHHBIA
uHTerpan. @opmyna
Herotona-Jleibuuua.
3aMeHa [epEMEHHOM U
(popmyia
WHTErpUPOBaHHMsI 10
YacTsAM B
orpeaeIeHHOM
MHTETpane.
['eomeTpryecKue
NPHIIOKEHHS
OTIPEJENIEHHOTO
unterpana. Murerpan ¢
fecKoHeUHBIMH
npeaenaMu
HHTETPHPOBAHUA.
Wuterpan ot
paspeIBHON QyHKIHH.

[1]

[3,4]

https://ww
w.lektoriu
m.tv/mate
maticheski
j-analiz

Huddepenunans
HBI€ YpaBHEHHS.

OcHOBHBEIE  ITOHSTHA.
HMuddepeHunanbHee
ypaBHEHHS c
pazmen€HHBIMH M C
pa3aeIOIHMHKCA
NIEPEMEHHBIMH.
OnHOpPOIHEIE
nuddepeHLHATBHEIE
ypaBHeHMA. JIMHEHHBIE
middepeHIMaIbHEIC

[2]

[3,4]

https://ww
w.lektoriu
m.tv/mate
maticheski
j-analiz




ypaBHEHHA.

IubdepeHHanbHbIE
ypaBHEHHs BTOPOTO
MopsiJIKa.
JuddepennnanbHeie
ypaBHEHHS BTOPOTO
nopsizika,
JIOTIyCKAIOLIHE

NOHMWKEHHE  CTENEHH.
JIuneiiHsle
OJJHOPOJIHBIE

¢ hepeHIranbHbIe
ypaBHeHUsA. JIMHEHHBIE
HEOJHOPO/IHEIE
nrddepeHLnaIbHbIE
ypaBHEHHUS.

3 cemecTp

Paner.

Yucnosele psLIEL
TIpu3HAKH CXOJHUMOCTH
3HaKOoMepeMeHHbBIE
pAmbL.
3HaKouepeyouHecs
PSIBL.
@OyHKUHMOHAIEHEIE
pAMEL CreneHHEIE
PSLIBL

(2]

[3,4]

Teopus
BEPOSTHOCTEH.

Knaccuueckoe
oTipefieieHHE
BEPOSTHOCTH.
CsaoiicTBa
BEPOSATHOCTH.
DneMeHTBl
KOMOMHATOPHKH.
I'eomeTpuyeckas
peposTHocT.  Cymma
JIBYX COOBITHH.
Teopema CJIOYKEHHS
BEPOATHOCTEH
HECOBMECTHBIX
COOBITHIA.
[IpousBenexue
COOBITHH, yCIIOBHAsA
BEPOATHOCTE. Teopema
YMHOKEHHUS Uit
3aBUCHMEIX COOBITHH.
Hezasucumele
COOBITHS.

Teopema  YMHOXXEHHS
I HE3aBUCHMBIX
coOBITHH. dopmyna
MOJTHOM ~ BEPOATHOCTH.
@opmynsl baiieca.
@®opmyna  bepHyud.
Hawbonee  BepoATHOE
YHUCJIO YCIIEXOB.
JlokansHas U

(2]

(3]




MHTErpajbHash TEOPEMBI
Myagpa-Jlamnaca.
®opmyna Ilyaccona.

3. MaremaTryeckas | BapHallMOHHBIC — PSJIEL (2] (3]
CTATHCTHKA. DMmnupUdecKas
byHkuMs
pacmpeneneHus u e
CBO¥iCTBA.
I'paduyeckoe
n300paKeHue
BAPHALIMOHHBIX PSJIOB.
YucoBele
XapaKTePUCTHUKH
BApPUALIMOHHBIX PANIOB!
cpeaHss
apudMeTHyecKasn, Mozia
¥ Me[uaHa, JUCTepcus,
cpenHee
KBaJpaTHYECKOE
OTKJIOHEHHE,

ko3 GuIHeHT
BapHaLH, HavalbHbIE
I/I LIEHTPAaJbHBIE
MOMEHTBI, ACHMMETPHS
u oKcuecc. [lonHaTue
MHTEPBAIBHOTO
OLIEHHBaHHA
apaMeTpos.
JloBepHUTENBHEIH
WUHTEpBANl IS OLIEHKH
MaTeMaTHYECKOTO
0XKUIAHHUS
HOPMAaJIBHOTO
pacripenesieHUss  TIpH
M3BECTHOM o.
IIposepka
CTATUCTHYECKHX

runotes. Kputeput ¥ 2
K. ITupcoHna.

10. Ilepeuyenb HHPOPMAUMOHHBIX TEXHOJIOTHIi, MCNO/IL3YeMbIX IIPH OCYUIECTBJICHHH
ofpazoBaTeabHOro npolecca Mo AMCUMIUIMHE (MOJYIII0), BKJIOYAs lepeveHbk NPOrpaMMHOrO
oBecnevenust 1 HHPOPMANHOHHBIX CIPABOYHBIX CHCTeM (IIPH HEOOX0AMMOCTH)

HndopMalMoHHbIe TEXHOIOTHH, HCIOIB3YEMBIE MPH OCYIIECTBICHHH obpa3zoBaTe/IbHOTO Tpolecca
0 JUCUMIUIHHE, TTO3BOJISIOT:
- OpraHu30BaTh Mpouecc 06pasoBaAHNA MyTEM BU3yalu3alMi H3y4acMoH uHoOpMaLliH TOCPEACTBOM
MCIIO/Ib30BAHUSA MPE3CHTALIHH, Y4eOHBIX QHIBMOB;
- KOHTPOJIMPOBATE Pe3YILTAaTEl 00YUEHHS HA OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHNA;
- aBTOMATH3MPOBATh pPACYETH AHATMTHYECKHX MMOKa3aTeNeH, MNpelyCMOTPEHHEIS nporpamMmoi
Hay4HO-MCCIIE10BATENbCKOM paboTH;
- ABTOMaTH3MPOBATH MOMCK HHPOPMALMH MOCPEJICTBOM MCTONB30BAHMS CIIPABOYHEIX CHCTEM.

10.1. Iepeuenb HEOGXOHMOrO IPOrPaMMHOr0 obecrneveHust

1. Microsoft Office 2010 Homep mpoaykrta 14,0.6024.1000 SP1 MSO (14.0.6024.1000) 02260-
018-0000106-48095



2. Adobe Reader 9 becninarso
3. OC Windows 7 IIpodpeccuonanshas, Microsoft Corp. Ne 00371-838-5849405-85257,

23.01.2012, 6eccpouHEli

4. Open Office 4.1.5, Apache 01.02.2019, muuensust LGPL.
5. 7-zip.org GNU LGPL

10.2.ITepeuyens HeoGXOAUMbIX HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM:

Kaxaplit obyualomuiics B TeueHHe BCEro Tnepona obyyeHus obecmedeH WHAMBHIYAIILHBIM
HEOrpaHUUEHHBIM JOCTYIIOM K 37€KTPOHHO-OMOIHOTEYHBIM CHCTEMaM:
1.  DBC «Znanium.com» [IpaBooGranatens: OO0 «HHI] HHOPA-M» Pecype ucrone3syercs ¢
2013 rona Aspec: http://znanium.com/ MOTHOTEKCTOBBIH KOIHYECTBO HOCTYTOB 9 265 + [P
2. 3BC IPRbooks ITpaBoo6nanatens: OO0 «Ait ITu Dp Meama» Pecypc ucnonesyeres ¢ 2016
roga Azpec: http://www.iprbookshop.ru/ konuuecteo gocrynos 8000

3.  eLIBRARY.RU (H3B) Ilpasoobnagarens: OO0 «Mutpa-Ilentpt+» Pecypc ucronssyercs ¢

2009 roma Anpec: http://elibrary.ru TONTHOTEKCTOBBIH 6€3 OrpaHM4eHHs KOIUYECTBA JIOCTYTIOB

(peructpanus)

4. DHB «Kubepnenunka» [Ipasoobnagarens: 000 «Mreoc» Pecype ucnonssyercs ¢ 2014 roaa

Ajpec:

http://cyberleninka.ru/

ITonHOTEKCTOBEIH ©Oe3

(perucTpauus

OrpaHH4YeHHA

KOJTHUecTBa OOCTYIIOB

11. Onucanue MaTepHAILHO-TEXHHYECKOH 0a3bl HeoOX0AUMOI IJIs1 OCYIIeCTBICHHSA
06pa3oBaTeILHOrO MpoIecca Mo JHCUHIIHHE (MO/Y.110)

HaumeHoBaHus cIieLHAIBHBIX
[MOMEIIEeHWH 1 moMelleHHH
JUTS CAMOCTOSITENIEHO M paboThl

OCHALIEHHOCTD CreLHalbHBIX
MIOMELIEHUH U MOMEIEHHH 1151
CaMOCTOSTENEHOM paboTEI

[Tepeyens THUIEH3HOHHOTO
pOrpaMMHOTo obecredeHusl.
PekBH3UTHI MOATBEPKAAOILETO
JIOKYMEHTa

CnenuanbHble TOMEIIeHHSA

YyeOHble ayIUTOPUH AT
MIpOBEACHUA JIEKIHOHHBIX
sansaTHid 311
yn.Ilepsomalickas ,191, 3
ITaXK.

[TepeHocHOE MYIETHMEIUHHOE
obopynoBaHHe, 10cka, Mebenb A7
ayIUTOpHH

1. OnepauronHas cucteMa
«Windows», morosop
0376100002715000045-0018439-
01 ot 19.06.2015; ceoboIHO
pacmipocTpansemoe (becruiaTHOE He
Tpebytolnee THIEH3UPOBAHU)
nporpaMMHoe obecriedenue: 1.
[TporpamMMa 111 BOCIIPOM3BEACHUS
aymvo u Buaeo daitios «VLC
media player»; 2. ITporpamma 14
BOCIIPOM3BECHUA ayIHMO H BHIEO
daiinos «K-lite codecy; 3.
Odmcusbiit naker « WPS officen; 4.
ITporpamma st paboTel ¢
apxuBamu «7zip»; 5. [Iporpamma
115 paboThl ¢ JOKYMEHTaMH
dopmara .pdf «Adobe reader»;

[ToMeIneH s A1 CAaMOCTOATENbHOH paboTel

Yyebnas ayIUTOPHA s
3aHATHI CEMHUHAPCKOTO THIIA,
rPYIMNOBEIX H HHIHBHIYalbHbIX
KOHCYNBTAIMH, TEKYLIero
KOHTPOJIS ¥ TIPOMEKYTOUHOMH
aTTecTalyvu:

314

yi.ITepBomatickas ,191, 3
STaXK.

[epeHOCHOE MYJILTHMENHIHHOE
obopynoBaHue, 10cKa, MeOENb IS
ayAMTOpPUH

. OnepanyioHHas cUcTEMa
«Windows», jorosop
0376100002715000045-0018439-
01 ot 19.06.2015; ceoboaHO
pacnpoctpansieMoe (becruiaTHoe He
Tpebytomee MMIEH3MPOBAHMAA)
nporpaMmHoe obecriedenue: 1.
[Tporpamma [i1s BOCTIPOH3BEICHHS
ayavo u Buzeo daitnos « VLC
media player»; 2. Ilporpamma ajist

{01 IACOBAHD
o susmmozEkol MITY

CANYeoBA ELE.




BOCIIPOM3BEACHUS ayHO U BUIEO
daiinos «K-lite codecy; 3.
Odwucuerii maket «WPS office»; 4.
ITporpamma st paboTs! ¢
apxuBaMHu «7zip»; 5. [Iporpamma
n1st paboThl € TIOKYMEHTaMH
dopmara .pdf «Adobe reader»;




JlonoaHeHus: H H3MeHeHusi B paboyeli mporpamme
3a / y4eOHBIil roj

B paGouyto mporpamMmy
(HaMMeHOBaHHE JUCLIMIIHHEL)

JUIA HarpasieHust (CrenHanbHOCTH)

(HoMep HanpasieHHs (CTIeLHaIbHOCTH)

BHOCATCA CIEAYHOLIME A0MOJTHCHHA U U3MCHECHUA!

HOHOHH&HHH H U3MCHCHHA BHEC

(momxuocts, ®.M.0., moamnuce)

PaBouas nporpaMma repecMoTpeHa u 0100peHa Ha 3aceaniu Kapenps!

(nanmeHoBaHHe Kadeapsl)

« » 20_r.

3agenyrolinit Kapeapoi

(moAmHCh) (®.1.0.)



