MUHUCTEPCTBO OBPA30BAHUS U HAYKY POCCUMCKOM ®EJIEPALINA
DenepabHOE TOCYIAPCTBEHHOE OIOKETHOE 00pA30BATEILHOE YIPEKIEHHE
BBICIIIET0 00pa30BaHUs
«MarauToropckui rocy1apCTBEHHBIM TEXHUYECKHM YHHB

A

§ e&" WHCTHTYy \
ECTECTBOSHAMye |

CTAHIAPTH3A 1y F

vcmﬂi
=

3

<<2%HTSI6PSI 2017 r.
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PaGouyast mporpamma cocraBiena Ha ocHoBe PI'OC BO mno  HampaBieHHUIO

27.03.01 CranpapTu3aiys 1 METPOJIOTHs, yTBep K aeHHoro npukazoM MOuH PO  Nel68 or
06.03.2015 1.

PaGouast mporpamMma paccMOTpeHa 1 0100peHa Ha 3acelaHiuH Kadeapbl
Buvicuiei mamemamuku — «5» centsiops 2017 r., mpotokon Ne 1.

3aB. kadeapoit ‘ﬁL(/ | E.A. Ily3ankoea /

(nQJnqu)

PaGouas mporpamma o100peHa METOAMUYECKONH KOMHUCCUEH — Hucmumyma ecmecmeosHanus
u cmanoapmuzayuu «25» certsibps 2017 r., mporoxon Ne 1.

Ipencenarens /7 /U IO. Mesun/
(Wucza)
/

CornacoBaHo:
3aB. kadeapoit Duzuuecko XumMuu U XUMUYECKOU MeXHOI02UU

/

74

g
AF L0 '// A.H. CmupHoB /

(noonucw)

Pabouast nporpamma coctapiena: goueHT kad. Beicmeit marematuku, K.(.-M.H.

W B.B.lllemeToBa /

(noonucef”

Penensent: nouenr kad. [pukianHoii matemaTnku U ”HPOPMATUKH, K.(.-M.H.

C_k_g’b / JI.B. CmupHOBa /

(noonucw)
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Ne Paznen Kpartkoe cojiepaHne
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AKTyanu3anus yue6Ho- "
1 8 METOJINYECKOTO ¥ 11.09.2018, potoxou 1 %T
uH(OPMAIHOHHOTO 5 JA
-

obecriedeHus JIUCITUILIHHBI

AxTryanuzanus y4eOHo-
=

MC’I‘OI[PI‘ICCKOI‘O nu
2 8 ElopMTHOURARO 11.09.2019, mporoxko 1 %Z\J

obecrieueHus JMCIUATUIMHBI
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AKTyanu3aius y4eoHo- |

3 METOIHYECKOrO ¥
8 HHGOPMALOHHOTO 01.09.2020, mporokon 1 74

obecrieyeHus JTHCIUIIIMHEL




1 esiu ocBOEHUSA TN CHUTNIUHBI

LensiMu ocBOEHUS NUCHUIUIMHBI «MareMaTuka» SBISIOTCS: (OPMUPOBAHHE Y OOYYArOIIMXCS
OOMICKYIBTYPHOU KOMITETEHITNH, BKIIFOUYAIOIIEH 03HAKOMJICHHE 0aKaaaBpOB ¢ OCHOBHBIMH MaTE€MaTH-
YEeCKUMH MOHSATUSMHU, BOCIUTAHUE BBICOKOW MaTeMaTUYECKOM KyJIbTYphl, Oa3upyronieicss Ha UCTOb-
30BaHWM OCHOBHBIX 3aKOHOB MAaTEMAaTHKH B MPOPECCHOHATBHOW JESATETHHOCTH, MPUBUTUE HABBHIKOB
COBPEMEHHBIX BHUJOB MaTEMaTUYECKOTO MBIIUIEHUS, UCIIOJb30BaHUE MATEMATUYECKUX METOJOB U OC-
HOB MAaTE€MaTHUYeCKOT0 MOJICIMPOBAHMS B MPAKTHYECKON NEATEIHHOCTH, BBIPAOOTKA y OakaaaBpoB
YMEHUS MPOBOJUTh MATEMATHUYECKUI aHAJIN3 MPUKIAJHBIX 337a4 U OBJIAJICHUE OCHOBHBIMHU AHAJIUTH-
KO-T€OMETPUUYECKUMH METOJIaMU UCCIEAOBaHUS TAaKUX 3a/1a4.

2 MecTo THCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl
NMOAr0TOBKH OaKajiaBpa

Jucrunmaa b1.5.09 Martematuka BXoauT B 0a30Byr0 4yacTh OJioka 1 oOpa3oBaTenbHOM MPO-
IrPaMMBl.

OcBoeHue NaHHOW JUCHMILTUHBI MIPEAIOJaraer, YTo B pe3yjabTaTe U3y4eHHs IIKOJIBHOTO Kypca
MaTeMaTUKU 00yJaromuiicss nMeeT chOPMUPOBAHHOE MIPE/ICTABIEHUE O MAaTEMATHUKE KaK YHUBEPCAIb-
HOM SI3bIKE HAyKH, 00 UAESIX U METO/IaX MaTeMaTHKH, BlIaJileeT MAaTeMaTHYECKUMH 3HAHUSMU U YMEHU-
SIMH, COOTBETCTBYomMME DeaeparbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO CTaHaapra olmiero oopa-
30BaHUs, UMEET Pa3BUTOE JIOTUYECKOE MBIILIEHUE, MPOCTPAHCTBEHHOE BOOOpakeHue, 001a1aeT BhICO-
KUM YPOBHEM JITOPUTMHUYECKOUN KYJIBTYPHI.

3HaHu4, MOJy4eHHbIE 00y4aeMbIMH IO TUCHUIUIMHE «MaTtemarukay, HelmoCpeACTBEHHO UCIIOJIb-
3YIOTCS TIPHU U3YYCHUU JUCHUTUTHH 0a30BOro Iukia: «DU3UdecKne OCHOBBI U3MEPEHUH U ITAJIOHBI»;
«MeTponorus».

3 Komnerenuuu odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS
ANCHUTIJIMHBI ¥ TUIAHUPYEMbIe Pe3yJabTaThl 00y4eHus

B pesynbraTe ocBoeHUs nucHUIUIMHBL «MaTemaTtnkay oOydaromuiics JODKeH 00IaaaTh cieny-
FOIIMMH KOMIETEHIUSMHU:

CrpyKTypHBII
JJIEMEHT [Inanupyemble pe3yabTaThl 00ydeHUs

KOMIICTCHIIN U

OIIK-1 — criocoGHOCTH pelaTh CTAHAAPTHBIE 321a41 NPO(eCCHOHAIBLHOM 1eATeTbHOCTH HA OCHOBE HH-
(popmanmnonHoii u OubIMOrpaduUecKoil KyJabTypbl ¢ IPpUMeHeHHneM HHGOPMALMOHHO-
KOMMYHHKAIMOHHBIX TEXHOJIOTHI M C Y4€eTOM OCHOBHBIX Tpe0oBaHMiIl HHGOPMAIIMOHHON 6€30MACHOCTH

3HaTh - OCHOBHBIE MTOHATHUS U METOJIbI JITHEHHOMW, BEKTOPHOH alreOphl M aHATUTUIECKOW reoMeT-
pun;

- OCHOBHBIE TIOJIOKEHHS TEOPUH IPEESIOB U HEMPEPHIBHBIX (PYHKIMH, rpadMKd OCHOBHBIX
JJIEMEHTAPHBIX (QYHKIMI U WX CBOWCTBA;

- OCHOBHBIE TeopeMbl Au(HepeHInaTbHOTO M HHTETPAIbHOTO HCYHUCIICHUS! QYHKITUA OTHOM
M HECKOJBKHX MEPEMEHHBIX, MeToAbl Iu(QepeHINaTbHOI0 HUCUUCICHHUS HCCIIEAOBaHUS
(byHKLMI, OCHOBBI YUCICHHBIX METOJIOB BBIYHMCIICHUS ONPEAETICHHBIX HHTETPAJIOB,

- OCHOBHBIE THUIIBI OOBIKHOBEHHBIX () (pepeHInaIbHbIX YPaBHEHUI H METO/IBI X PEIICHUS,
- OCHOBHBIE IIOJIOKEHUS TEOPUU PSLIOB;

- OCHOBHBIE TOHATHS TEOPUH BEPOATHOCTEN M MATEMaTHYECKOM CTATHCTUKH

YMeTb - pemath 331241 10 U3y4aeMbIM TEOPETHUECKH Pa3Jiesiam;

- 00cyxnaTh criocoObl 3ddexTuBHOrO pemeHus aupdepeHIaIbHbIX YPaBHEHHH H UX CH-
CTEeM; OTPeeIsTh YPPEKTUBHOCTD PEIICHUS 33]1a9H, TOTYYSHHOTO C IIOMOIIBIO YHCIEHHBIX
METO/IOB; pacno3HaBaTh 3(exkTuBHBIE pe3ynbTaThl 00paObOTKH SKCIIEPUMEHTAIBHBIX JaH-
HBIX OT Hed(D(HEKTUBHBIX

Brnaners - MPaKTHYECKUMHU HaBBIKAMHU UCTIOIB30BAHHUA MAaTEMATHIECKUX MTOHATHH ¥ METOIOB
(M3y4aeMBbIX pa3/ielioB MATEMATUKH) MIPU PEIICHUH PUKIIaTHBIX 3a7a4;

- HaBBIKAMU 0000IIEHUS PE3yIBTATOB PEUICHHUS, PE3yIbTATOB 00PabOTKHA CTATUCTHICCKOTO
JKCIIEPUMEHTA,
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CTpyKTypHBII
JJIEMEHT [Tnaaupyemblie pe3yabTaThl O0ydeHUs

KOMIICTCHI UM

- cnoco0aMu OLIEHUBAHUS 3HAYMMOCTHU M MTPAKTHYECKOH MPUTOAHOCTH MOTYYCHHBIX pe-
3yJIBTaTOB,;
- HaBbIKAMU IOCTPOECHHUS U PEIIeHNs MaTEMAaTUYECKUX MOJIeNIel NPUKIIAAHbIX 3a]a4




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO01mmas Tpy10eMKOCTh TUCHUIUTHHBI cocTaBisieT 10 3adeTHbix eaunull, 360 akas. 4acoB, B TOM YHUCIIE:
— koHTakTHas padota — 200,05 akan. yaca:

— aynaurtopHas — 191 akan. vac;
— BHeayautopHas — 9,05 akan. yaca

— camMocTosTenbpHas padora — 88,55 akan. yaca,

— TMOATOTOBKA K 3K3aMeHy — 71,4 akaj. Jaca.
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Pa3nea 1. JIuneiinas u BeKTOpHas ajaredpa
1.1. Matpuisl 1 onpenenuTenu 1 2 2 1 - MOATOTOBKA K MPAaKTUYECKOMY |- KOHCYyJbTaluu no pemenuto |OIMK-1 —
3aHSTHUIO, N3 Nel «Jluneitnas anre6- |3yB
- BeimoaHeHnue I3 Nel «Jlunei- [pa»
Has ajaredpay,
- COCTaBJIEHHE y4EOHOMN KapThl MO
Teme (KpaTkas cucTeMaTH3alus
W3Y4YEHHOT0).
1.2. O6paTHas maTpuia 1 2 2 1 - MOJATOTOBKA K NMPAKTHUYECKOMY |- KOHCYbTaluu no pemenuto |OIMK-1 —
3aHSATHIO, N3 Nel «Jluneiinas anre6- |3yB

- BemmostHeHue MJI3 Nel «Jluneit-
Has anredpay,

- COCTaBIJICHHE y4eOHOMN KapThl MO
TeMe (KpaTKasi CHCTeMaTU3aIHs
W3YYEHHOTI0).

pa»




AynutopHas C'& = o’
KOHTaKTHas pabota 5 § = =
Paznen/ rema g (5 axay. Hacax) E ; Bun camocrostensHOR opma TEKYIIETO KOHTPOIIS % % %
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1.3. Pemenue cucteMm JMHEHHBIX ypaBHeHMH| 1 4 4 1 - IOJATOTOBKA K MPAKTUYECKOMY |- KOHCY/bTaluu 1o pemenuto |OINK-1 —
C MOMOIIBI0 0OpaTHON MaTpullbl, MO0 GOPMYy- 3aHATHIO, N3 Nel «Jluneiinas anre6- |3yB
nam Kpamepa, metoniom ["aycca. - BeinoaHeHue UJ13 Nel «JIunei- [pay,
Teopema Kponekepa-Kanemnu Has anreOpay, - AKP Nel «Matpuubl, onpe-
- moaroroBka kK AKP Nel «Mat- |menurenu, CJIY»
punel, onpeaenutenu, CJIY»
1.4. Ognoponueie CJIY. Jluneitneie omepa-| 1 2 2 1 - IOATOTOBKA K MPAaKTUYECKOMY |- KOHCYyJIbTanuu no pemenuto |OIIK-1 —
TOPBI 3aHATHIO, N3 Nel «JIuneitnas anre6- |3yB
- BemmoaHeHnue I3 Nel «Jlunei- [pa»
Has anredpay,
- COCTaBJIEHHE Y4eOHON KapThl IO
Teme (KpaTkas CHCTeMaTH3aIHsI
U3YYEHHOT0).
1.5. Bextopsl. Jluneiinple omepamuu Hazg| 1 2 2/n2 0,5 |- moxaroroBka k mpaktuyeckomy |- mpoBepka M3 Nel «JIuneii- |OIIK-1 —
BekTopamu. [IpsiMoyronpHas AekapToBa CH- 3aHSTHIO, Has anredpar 3yB
CcTeMa KOOpJIAUHAT - noaroroBka Kk AKP Ne 2 «Bek-
TOPBD»
1.6. Henunelinbple onepanuu HajJ BekTopamu:| 1 2 2/n2 0,5 |- moxaroroBka k mpaktuyeckomy |- AKP Ne2 «Bekropsr», OIIK-1 -
CKaJSIpHOE MPOW3BEIEHHE, BEKTOPHOE IpO- 3aHSTHIO, - IpOBepKa yueOHO# KapThl  |3yB
U3BEJIEHNE, CMEIIaHHOE TPOU3BEICHUE - COCTaBJICHUE YUeOHON KapThl
«BeKTopbI: TUHEWHBIE U HEJIH-
HelHbIE oneparmy
Hroro no pazgeay 1|14 14/14 5 AKP Nel, AKP Ne2, /13
Nel
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Pa3nes 2. AnanuTnyeckasi reoMeTpus
2.1. Ananumuyeckas ceomempus Ha niocko-| 1 2 2 0,5 |- moaroToBKa K MPaKTHYECKOMY |- KOHCYnbTaruu o pemenuto |OIMK-1 —
cmu 3aHSTUIO, W13 Ne2 3yB
YpaBHeHHE JMHUM Ha IUIOCKOCTH. - BeimosHenue U3 No2 «Ananu-
VYpaBHeHue npsMol Ha IuiockocTd. OCHOB- THUYECKasi TEOMETPUS
HBIC 33]]a4M, CBSI3aHHBIC C YpaBHEHUEM IIpsi-
MO¥ Ha MJIOCKOCTH.
2.2. Ananumuyeckas ceomempus Ha niocko-| 1 2 2/n2 0,5 |- moaroToBKa K MpaKTHYECKOMY |- KOHCYbTaruu o pemenuro |OIMK-1 —
cmu 3aHATUIO, N3 Ne2 3yB
KpuBble BTOpPOro mnopsaka: OKpyX- - BeinosineHue NJI3 No2 «Ananu-
HOCTb, JUIUIIC, TUIepOoa, napabona THYECKasi TEOMETPUSD
2.3. Ananumuueckas eceomempus 6 npo-| 1 2 2 0,5 |- moxroroBka k mpaktudeckomy |- mpoBepka M3 No2 «Anamu- |OITK-1 —
cmpancmee 3aHATHIO, TUYECKasi TeOMETPHSI» 3yB
VYpaBHEHHE IUIOCKOCTH, OCHOBHBIE 3aJlayM. - BeimosaHeHue 13 No2 «Ananu-
VYpaBHeHHEe NPSIMOIl B IPOCTPAHCTBE, OCHOB- THUYECKasi TEOMETPUSD
HBIC 331a4H.
2.4. Ananumuueckas eeomempus 6 npo-| 1 2 2/n2 0,5 |- mOAroTOBKA K MPAKTUYECKOMY |- 3alUTa Mpe3eHTalul OIIK-1 -
cmpancmee 3aHATHIO, 3yB
IToBepxHOCTH BTOpOro nopsaka. Meton ce- - MOJITOTOBKA MPE3EHTAIINH Ha
YEHUM temy «I[loBepXHOCTH BTOPOTO
MOPSAKA
Hroro no pazneny 1 8 8/n4 2 N3 Ne2

Pasznea 3. BBegenne B MaTeMaTH4ecKHH aHAJIN3
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3.1. Muooicecmso. Iouamue ¢hynxyuu. 1 2 2/12 1 - IOJITOTOBKA K MPAKTUYECKOMY |- KOHCY/bTaluu 1o pemenuto |OIIK-1
[lonsitue ™HOXkecTBa. JlecTBUTENB- 3aHSTHIO, N3 Ne3 3yB
HbIE yucia U ux cBoictBa. [lonsTue okpect- - BeinoaHeHue UJI3 Ne3 «IIpe-
HOCTH TOYKH. nen. HempepbIBHOCTB Y,
[Tonatue ¢ynxuuu. CpoiicTBa (QyHK- - cocTaBJIeHHE Y4eOHOU KapThl 110
Ui Teme (KpaTkas CHCTeMaTH3aIHs
U3YYEHHOTO0).
3.2. Teopusi npedenog uucnosvix nociedosa-| 1 4 412 1 - MOJArOTOBKA K MPAaKTUYECKOMY|- KOHCyJbTauu no pemenuro [OIK-1 —
menvHocmeu U QYHKYuu 0OHOU NepemMeHHOU. 3aHSTHIO, N3 Ne3 3yB
Yucnossle nocienoBaTenbHocTH. [Ipe- - BbmoaHenue M3 Ne3 «llpe-
Jie7T YMCI0BOH mocienoBareabHoCTH. Cxonu- nen. HempepbIBHOCTBY,
MOCTb IOCJIeI0BaTeabHOCTU. OrpaHueHHbIE - COCTaBJIEHHE y4EOHOMN KapThl MO
U MOHOTOHHBIE mocienoBarensHocTu. [Ipo- TEMe.
CTeilline CBOWCTBA MpPENEIOB IMOCIEA0BaA-
TenbHOCTER. Yuco e.
[Ipenen ¢yHKIUU Ha S3BIKE IMOCIENO-
BaTeJIbHOCTEH. beckoHeuno 6onbIue, OecKo-
HeyHo Mainble. CBoiicTBa mpenenoB (yHK-
1uid. OCHOBHBIE BU/IbI HEONIPEACICHHOCTEN.
3.3. Henpepuvisnocmv @ynkyuii oonou oeti-| 1 2 2 1 - moarotoBka k AKP Ne3 «IIpe- |- AKP Ne3 «IIpenen, OIIK-1 -
CMEUmMenbHOU NepemMeHHOl. eI, - 3amuta MJI3 Ne 3 3yB
HenpepbIBHOCTh (YHKLIMU B TOYKE WU - BeinosiHeHue MJI3 Ne3 «IIpe-
Ha MHOXKeCTBe. Apu(pMETHUECKHE Olepalyu nen. HenpepreIBHOCTB,
HaJ HempepblBHBIMU (yHKImsiMu. Henpe- - MOJITOTOBKA K 3allIUTE TEOPETH-




KOHTaKTHasi paboTa

AynutopHas

1
8% =
< Q
s 8 -
T
= B aKaJ. yacax . dopma TEKyIIero KOHTPOJIA E: ==
Pasnesn/ rema 3 ( ) 2 Bun camocrosaTensHOM p Y p £ 5 =
g S I yCIIEBAEMOCTHU U s &
JUCLUILINHBI g o o =i paboThI . VSIS
@) =| & E| £8 s 3 IPOMEKYTOYHOM aTTecTaluu | & = 5
= m
H| &8l E& o = =8
2|18 Z| % & S = S
= <c S o < CES ) o
=5 0 = o S N
PBIBHOCTH 3JIeMEHTapHbIX (PpyHKIMHA. CBOKCT- yeckoi yactu MJI3 Ne3.
Ba (YHKUMH, HENPEpHIBHBIX Ha OTpE3Ke.
Touku pa3pbiBa U UX KjaccupuKkaius.
Hroro no pasneny 1 8 8/14 3 AKP Ne3 , U3 Ne3
Paznen 4. AuddepeHunaibHoe HCUHCITIe-
HHe (PYHKIUH OHOM NepeMeHHOM
4.1. Jlugpgpepenyuanvnoe ucuucnenue gpymk-| 1 2 2/n2 1 CamocrodrenbHas padoTa ¢ IM- |- IPOBEpKa KOHCIEKTa, OIIK-1 -
Yutl 0OHOU 0elicmeUmenbHol nepemMeHHOU. TE€pPaTypOUl — KOHCIIEKT pa3zesia |- KOHCYJIbTALMK 110 PEIICHHIO |3YB
3aznauyu, NpUBOAAIIUE K TOHATHIO IIPO- «3anauu, npusosmue K nous-  |M3 Ne4,
u3BogHOW.  OmpezneneHue  MPOU3BOJHOU THIO IPOU3BOTHON»,
¢bynkuuu B Touke. Auddepenuuan, ero reo- - IOATOTOBKA K IIPAKTUYECKOMY
METPUYECKUN CMBbICT ['eomeTpuueckuil u 3aHATHIO,
MEXaHUYECKUM CMbICH INpou3BoaHou. Ilpa- - BeinosiHeHue MJI3 Ne4 «IIpons-
Buna nuddepenuupoBanus u Tabiauma mnpo- BOJHAas1. Beruncienuey,
U3BOJHBIX. - COCTaBJIEHHE Y4eOHON KapThl
«ITpousBonHas»
4.2. Jlugpgepenyuanvnoe ucuucnenue ¢ynx-| 1 1 1 0,5 |- moaroTroBKa K MPAaKTHUECKOMY |KOHCyIbTanuu Tmo periennto|OITK-1  —
Yutl 0OHOU OelicmBUmMenbHolU nepemMeHHO. 3aHSATHIO, N3 Ne4, 3yB

JuddepeHunpoBaHre HESBHO 3aJaH-
HBIX, MapaMeTPUYECKH 3a/JlaHHBIX (YHKIUH.
Jlorapudmuaeckoe nuddepenmnupoBanme.

- BemmosiHeHue MJI3 Ned «IIpowns-
BOJHAas1. Beruncnenue,

- COCTaBJICHHE Y4eOHOM KapTbl
«IIpounsBoaHasy,

- moaroToBka k 3amnture MJ13 Ned

ITpoepka MJI3 Ne4 «Ilpous-
BOJIHAs. Beruncienuey,
yaeOHast kapTa (IIPOEKT) Mo
TeMe — 3aluTa

10




AynuropHas C'& = o’
KOHTaKTHas pabota 5 § = =
Passien/ Tema g (B akan. yacax) E ; BT CAMOCTONTENBHO ®dopMa TEeKyIIero KOHTPOJIs % % %
g S = yCIIEBAEMOCTH U S
T CLIUTUTHHBI 5 . : o X paboThI . 2 g o
@) = |55 EE S S NPOMEXKYTOYHOH aTTecTalun | g & g
288 Ex| 3% =g
5|S5 25| 2& 5 =
=5 0 = o 8 O N
4.3. JQuepgepenyuanvnoe ucuucirenue ¢ghynx-| 1 1 1 0,5 |- moaroroBka k mpakTtuueckomy |- mpoBepka PI'P Ne 3 «IIpous- |OIIK-1 —
Yutl 0OHOU 0elcmeUmenbHol NepemMeHHOU. 3aHSTHIO, BOJIHASl BBICIIUX HOPSAAKOB.  |3YB
[IpousBonusie u  auddepeHunarst - BeinoaHeHue U3 Ne4 «IIpowus-|IIpuiioxeHust mpou3BOAHON,
BBICILIUX MOPSIKOB. BOJHAs BBICHIMX MOpsAAKOB. [Ipu-|- yueOHas kapta (IIPOEKT) MO
JI0KEHHUS IPOU3BOTHON», TeMe — 3alluTa
- COCTaBJICHHE Y4YeOHOM KapTbl
«[IpousBoanas»,
-MIOJIrOTOBKA K KOHTPOJIBHOM pa-
oote
4.4. Ilpunoswcenusn ougpgepenyuanvrnozo uc-| 1 1 1 1 - noarotoBka Kk mnpaktudeckomy |- AKP Ne4 «IIpomsBognasy, |OIIK-1 -
yycneHus QynKyuil 00OHOU OelicmeumenbHoll 3aHATHIO, 3yB
nepemenHou. - BeimosHeHue NJ13 Ne4,
OcHoBHbIE TeopeMbl TudepeHanb- - COCTaBJICHHE Y4eOHOH KapThl
HOTro HcuucieHus: teopeMmbl Depma, Poss, «ITpousBoHas»,
Jlarpanxxa, Komm. ®@opmyina Teitnopa. @op- -noaroroska kK AKP Ne4 «IIpous-
Myna Tennopa. I[IpuMeHeHrEe NMPOU3BOIHBIX BOJIHAs»
npu BbIUKciIeHuu npeaenos. [Ipasumno Jlonu-
Tasl.
4.5. Ilpunosicenusn ougpgpepenyuanvrozo uc-| 1 1 1 1,2 |- moaroroBka k npaktuueckomy |[IpoBepka U3 Ne4 «Ilpume- |OIIK-1 —
yucneHus QynKyul 0OHOU OelicmeumenbHoll 3aHSTHIO, HEHUE MPOU3BOAHOM IS UC-  |3YB
nepemeHHouU. - Beinosinenue MJI3 Ne4 «Ilpu-  |cnenoBanust pyHKUMi 1 mo-
HccnenoBanue ¢GyHKUIUH € MOMOIIBIO TUb- MEHEHHE MPOU3BOTHON JJISl UC-  |CTPOCHUS IpadUKOBY,
¢bepeHunagbHoro ucuucienusd. IlpusHaku cienoBanus QyHKUM U moctpo- |IIpoBepka yueOHOM KapTh
3HAaKOIOCTOSIHCTBA, BO3pacTaHWs U yObIBa- €HHsI IpauKOBY,
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HUS, BBIIYKJIOCTH M BOTHYTOCTH (DYHKLIMU Ha - COCTaBJICHUE Y4eOHON KapThl
MPOMEXyTKe. DKcTpemymbl GyHKmi. Haxo- «ITpon3BoaHas mpu MOCTPOCHUU
KJIEHUE HaMMEHBIIEro U HanOOJIbLIEro 3Ha- rpaduka GyHKLIUN
YeHUH (PYHKIINU Ha 3aMKHYTOM IPOMEXKYTKE.
Hroro no pasgeny 6 6/12 4,2 N3 Ned, AKP Ne4, yueOHas
KapTa
Hroro 3a cemectp 1 | 36 36114 14,2 IK3aMeH OIlK-1 -
3yB
Pazgen 5. UnTerpajbHoe ucunciaeHue (PyHKIMHU OHOI nepeMeHHOM
5.1. Heonpeoenennulii unmezpa. 2 2 2 2 - MOJATOTOBKA K MPAaKTUYECKOMY |- KOHCYIbTaluu no pemenuto |OINK-1 -
[TepBooOpasznas (yukus. Heompene- 3aHSTHIO, N3 Nos, 3yB
JIEHHBIN UHTETPal U €r0 OCHOBHBIE CBOMCTBA. - BbmonHenue MJI3 Ne5 «He-|- mpoBepka MJI3 NeS
Tabnuua HeonpeneneHHBIX HHTErpajioB OT ONPEIETICHHBIN UHTETPpAIDY,
OCHOBHBIX AJIEMEHTAPHBIX (YHKIHH. - COCTaBJIEHHE Y4eOHOU KapThl
«MeTo/1bl HHTETPUPOBAHUSI
5.2. OcHognbie Memoovl UHMESPUPOBAHUL. 2 2 2 2 - IOJITOTOBKA K MPAKTUYECKOMY |- KOHCyJbTauuu no pemenuto|OINK-1 -
Metonbl  HENOCPEACTBEHHOTO HMHTE- 3aHSTHIO, M]3 Ne5, 3yB
rpupoBaHus. MHTErpupoBaHue 3aMeHOU Iie- - BeinostHeHue M/13 Ne5 «He- - mpoBepka MJI3 NeS
PEMEHHOM U TI0 YaCTsIM. ONPEACIICHHBIN UHTETpaI,
- COCTaBJICHHE Y4eOHOU KapThl
«MeTo/1bl HHTETPUPOBAHUSI
5.3. OcHognbie Memoovl UHMeZPUPOBAHUL. 2 2 2/1N2 2 - MOJArOTOBKA K MPAaKTUYECKOMY |- KOHCyIbTauuu no pemenuto|OINK-1 -
WuTerpupoBanre paioHaldbHBIX JAPO- 3aHSTHIO, W13 Ne5, 3yB
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Oeid. - BoimosniHenue M3 No5 «He-|- mpoepka M3 Neb
ONPEACIICHHBIN UHTETpaI, - AKP Ne5 «HeomnpeneneHHbIi
- COCTaBJICHUE Y4EOHOH KapThl|MHTErpam»
«MeTopl HHTETPUPOBAHUS»
- moaroroBka k AKP Ne5 «He-
ONPEJICTICHHBIN UHTETPAID)
5.4. OcHoguvie memoovl uHmezpuposanus. 2 2 2 2 - MOJITOTOBKA K MPAKTHYECKOMY |- KOHCyabTanuu mo pemenuro |OINK-1 -
WHTerpupoBaHue  TPUTOHOMETpUYE- 3aHATHIO, N3 Ne5, 3yB
CKMX BbIpakeHuH. VHTerpupoBaHue wuppa- - BeinosiHeHue MJI3 Ne5 «He- - npoepka NJI3 Ne5,
LIMOHAJIBHBIX BBIPAKECHUI. ONPEIEICHHBIN UHTETPpAID», - IpOBEpKa yueOHOU KapThl
- COCTaBJIEHHE Y4eOHON KapThl
«MeTopl HHTETPUPOBAHUS
5.5. Onpeoenennviii unmeepar. 2 2 2/12 2 - MOATOTOBKA K TPAKTUYECKOMY |- KOHCynabTanuu mo pemenuro|OINK-1 -
3amaya BBIUMCIIEHUS IUIOLIAAN KPHUBO- 3aHATHIO, N3 Ne5, 3yB
JIMHENHOMN Tpamneuuu M Ipyrue 3ajadu, npu- - BeinosniHeHue U3 NeS «Ompe-|- mpoepka MJI3 Neb
BOJAIINE K MOHATHIO ONpPEJEIEHHOIO MHTe- JIeNICHHBI MHTErpal M ero mnpu-
rpana.  ®opmyna  HeroTona-JleitOHuIA. JIOKEHHUS,
CoiicTBa onpenenenHoro naterpaia. Cyie- - COCTaBJICHHE Y4eOHOH KapThl
CTBOBaHHE IE€PBOOOPA3HON HEMpephIBHON «[Ipunoxenuss  ONpeneIeHHOTO
¢byHkuuu. 3aMeHa NepeMEHHON M UHTerpu- UHTETpaja»
pPOBaHUE I10 YaCTSIM.
5.6. Hecobcmeennvle unmezpansi. 2 2 2/1N2 2,2 |- MOATOTOBKAa K MPAKTUYECKOMY |- KOHCYyabTauuu no pemenuto|OINK-1 -
[TpusHaKu CXOIUMOCTH. 3aHATHIO, M]3 Ne5, 3yB

- BeimonHeHue M3 Ne5 «Ompe-

- mpoBepka MJ13 Ne5,
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JICJICHHBIA MHTETpajl U €ro Mpu-|- MpoBEpKa KOHCIHEKTa
JIOKEHUSY, «CBoiicTBa  HECOOCTBEHHBIX
- CaMOCTOSITENIbHOE U3YYeHHUE Ju-|uHTerpanoB. llpusHaku cxo-
TepaTyphl: KOHCIEKT «CBOMCTBA|IUMOCTH
HECOOCTBEHHBIX HWHTETPaJIoB.
[Ipu3HaKy CXOAMMOCTH»
Hroro no pasneny 12 12/1A6 12,2 N3 Ne5, AKP Ne5, kon-

CIeKT, yyeOHass kapta «Me-
TOAbI HHTETPHPOBAHH S

Pa3nea 6. luddepennnanbaoe ncuuciaeHne pyHkuni

HEeCKOJIbKMX nepemMeHHbix (DPHII)

6.1. Onpedenenue 0CHOBHLIX NOHAMULL 2 2 2 2 - CaMOCTOSITEJIBHOE N3Y4YEHHE JIH-|- IPOBEPKA KOHCIIEKTA, OIIK-1 -
IIpenen u nenpepsiBHOCTH OHIIL. Oc- Teparypsl II0 TEME: HaIUCAHUE 3yB

HOBHBIE CBOIMCTBA (DYHKIIHI, HEMPEPHIBHBIX B KoHcriekTa «OCHOBHBIE CBOICTBa

3aMKHYTOM 00JIaCTH. (byHKIMI, HEMpephIBHBIX B 3a-

MKHYTOW 00J1aCTH.

6.2. Jugpghepenyuanvroe ucuucrenue OHIT 2 2 2 2 - MOATOTOBKA K TPAKTUYECKOMY|- KOHCYJIbTHpoBaHWe mo pe-|OINK-1 -
YacTHble MPOU3BOHBIE M IPOU3BOAHAS 3aHATHIO, menuto NJ13 Neo, 3yB

no HampasieHuto. Juddepennupyembie - BemmonHenue M3 Ne6 «Yact-|- mpoBepka BeimonHeHus W/13

¢bynkuuu. KacatenpHast IUNIOCKOCTH U HOp- HBIE TIPOU3BOIHBIEY, Ne6

Majgb K IIOBEPXHOCTU. [l'eoMeTpuyecknii - COCTaBJICHHE Y4eOHOM KapTbl

cmbicn nuddepennnana. [Ipuznak nudde- «DHII»

PEHIIMPYEMOCTH.

6.3. Jugpghepenyuanvroe ucuucnenue @HII 2 2 2 2 - IOJITOTOBKA K NMPAKTUYECKOMY |- KOHCYyJbTHpoBaHue mo pe-|OINK-1 -
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[IpousBoanas crnoxxkHoit pynkuuu. Ya- 3aHSITHUIO, meauo MJ13 Neb, 3yB
CTHBIE TPOU3BOAHBIE U U dHepeHIInaIbI - BeinosineHue MJI3 Ne6 «Hacr- |- nmpoBepka Boinosinenus U3
BhICIIUX moOpsiakoB. Jluddepenuupopanue HBIE TTPOU3BOJIHBIEY, Neo,
HESIBHO 33JJaHHBIX (yHKIUH. - COCTaBJICHUE y4YeOHOU KapThl |- IPOBEpKAa Yy4yeOHOW KapThl
«DHII» «DHI»
6.4. luppepenyuanvroe ucuucnenue @HII 2 2 2/12 2 - MOJTrOTOBKA K IMPaKTUYECKOMY |- KOHCyinbTHpoBanue mno pe-|OIIK-1 -
Oxctpemymbl OHIT. 3aHSTHIO, menuto MJI3 Neb, 3yB
- BbinosHeHue MJI3 Ne6 «Okc-|- mposepka BoinosnHeHus W13
tpemyMm OHII», Neé,
- COCTaBJICHHE Y4YeOHOW KapThl|- IMpOBEpKAa YyueOHOW KapThl
«DHITIy, «DHII»,
- moarotoBka Kk AKP Ne6 «®DHII: |- AKP Ne6 «®HII: nudde-
auddepeHIpoBaHUEN PEHLUPOBAHUE»
Hroro no pasgeny 8 8/N2 8 N3 Ne6, AKP Ne6, koH-
CIeKT, YyuyeOHasi  Kapra
«DHII»
Pa3nes 7. UnTerpanbHoe ucuuciaeHue pyHKuuii HeckoJabKuX nepemeHubix (OHII)
7.1.  Jlgouinoti ummezpan u e2o OCHOBHbvle| 2 2 2 6 - TOJTOTOBKA K IMPaKTHYECKOMY |- KOHCYNbTanuu 1o pemenuro|OIMK-1 -
ceoticmea. 3aHSTHIO, N3 Ne7, 3yB

CBeneHne JBOMHOrO WMHTErpaja K Io-
BTOPHOMY HHTerpaily. Teopema o cpeaHeM
3HAUYCHHWH. 3aMEHa TMEepPEMEHHBIX, MEePEXo] B
JIBOWHOM HHTETpajie K NOJISIPHBIM KOOPAMHA-

- BemonHeHue MJI3 No7 «Kpart-
HbIE UHTETPaJbI»,

- CaMOCTOSITENIbHOE M3yUYCHUE JTU-
TepaTrypbl: KoHCIEeKT «CBoiicTBa

- mpoBepka M]3 No7,
-npoBepKa KoHcnekTa «CBoM-
CTBAa JBOWHBIX W  TPONHBIX
WHTETPATIOBY»
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Tam. JIBOMHBIX MU TPOWHBIX HHTETpa-
JIOBY
7.2. Tpounoti unmezpan u e2o ceolcmaa. 2 2 2 6 - MOATOTOBKA K MPAaKTUYECKOMY |- KOHCynabTanuu mo pemenuro|OINK-1 -
CBeneHre TPOMHOIO MHTErpaia K Io- 3aHSITHUIO, N3 N7, 3yB
BTOPHOMY HMHTETpaidy. 3aMeHa MEePEMEHHBIX, - BeimonHeHue MJI3 No7 «Kpart-|- mpoBepka M3 Ne7
nepexo/i B TPOWHOM MHTErpalie K HUIHH]IPH- HbIE UHTETPAJIbI»
YeCKUM U cdepuueckuM KoopauHatam. Ilo-
HATHE O MHOTOKPATHBIX HHTErpaJiax.
7.3. 'eomempuueckue u mexanuyeckue npu-| 2 2 2/12 6 - emmostHenue MJI3 Ne7 «Kpar- |- mpoepka MJI3 Ne7, OIlK-1 -
JIOJHCEHUSL KDAMHBIX UHMEZPAIIO8. HbI€ UHTETPaIbI», - IpoBepKa yueOHOU KapThl  |3yB
- cocTaBiieHHEe yuyeOHOU KapThl  |«[IpuioxeHust KpaTHbIX UHTE-
«[IpunoxeHust KpaTHbIX UHTE-  |TPATOB»
TPaJIOB»
HTroro no pasgeny 6 6/12 18 N3 Ne 7, yaeOHasi kapTa
«IIpuokeHUs1 KPaAaTHBIX
HHTErPaJI0OB)»
Pa3nen 8. DjieMeHTHI TEOPHHU YHCIOBBIX H QYHKIIMOHATBHBIX PSIIOB
8.1. Yucnosvie psovi. 2 2 2 4 - TOJTOTOBKA K IMPaKTHYECKOMY |- KOHCYNbTanuu 1o pemenuro|OIMK-1 -
[Tonsitue wucnoBoro psaa. Ilonsarue 3aHATHUIO, N3 Ne8, 3yB

CXOIUMOCTH psifa. lIpu3Haku CXOIUMOCTH
3HAKOMOJIOKUTENBHBIX PSJIOB.

3HakonepemMeHHble psabl. Psan Jlei6-
HHIIA

- BeimoaHenue M3 Ne8 «Uwucno-
BBIC PSIJIBI»

- mpoBepka MJI3 Ne8
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8.2. Qynxyuonanvusie psovl. 2 4 4/12 8 - MOArOTOBKA K MPAaKTUYECKOMY |- KOHCyJabTauuu no pemenuro|OINK-1 -
OcCHOBHBIC TIOHATHUSI TEOPUU (DYHKIIHO- 3aHSTHIO, W13 Ne8, 3yB
HaJbHBIX psAgoB. CxoauMocTs. PaBHOMepHas - BoinonHenue MJ13 Ne8 «Yucio- |- mpoepka M3 Ne8
cX0onuMOCTh (pyHKIMOHANBHOTO psina. He- BBIC PSIBD»
IIPEPBIBHOCTD, AU(pdHEepeHIupyeMOCTb U UH-
TErpUPYEMOCTb CYMMBI (DYHKIIMOHAIBHOTO
psna.
Crenennsle psabl. Teopembl Aobens.
Pagnyc cxomumocTu. HenpepbsIiBHOCTB, 1ub-
(bepeHIpPYyEMOCTh U UHTETPUPYEMOCTD CyM-
MBI CTEIIEHHOTO psja.
Psan Teinopa. Pasnoxenue B psag Mak-
JIOpEHa OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHA.
[TpunoxeHns CTETeHHBIX PSIOB
8.3. Paowr @ypwe. 2 2 2 6 - MOJATOTOBKA K MPAaKTUYECKOMY |- KOHCyabTauuu no pemenuto|OINK-1 -
OcHOBHBIE 3324yl TapMOHUYECKOTO 3aHATHIO, NJ13 Ne8, 3yB
aHanmu3a. OpToroHanbHblEe CHCTEMBI (DyHK- - BoinmosnHeHue I3 Ne8 «®DyHk-|- mpoBepka M]3 Ne8
uuil. Tpuronomerpuyeckas cuctema (QyHK- LMOHAJIbHBIE PSAABDY
UAH.
Psan ®ypee. Ilpu3Hakum cxoauMMOCTH
psinoB Dypee.
Hroro no pasneny 8 8/N2 18 N3 Ne8
Hroro 3a cemectp 2 | 34 34/U12 | 56,2 3auer OIlK-1 -
3yB
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Pa3znen 9. O0ObikHOBeHHBbIE U] depeHH-
ajabHble ypaBHenus (OAY)
9.1. OOGsikHOBeHHBIE aupdepenunanpupie| 3 1 2 1 - MOJTrOTOBKA K IPAaKTUYECKOMY |- KOHCyibTHpoBaHue 1o pe-|OIIK-1 -
ypaBHEHUs epBoro nopsaka. OCHOBHBIE OII- 3aHSITHUIO, meauto MJ13 Ne9, 3yB
penenenus. YactHoe u odiiee pemenue. Mn- - BoinoHeHue MJI3 Ne9 «OO6wik- |- mpoBepka BoinonHeHus: N/13
TerpajgbHble  KpuBble. ['eomerpuueckuil HoBeHHble [IY mepBoro mopsa-|Ne9
cMmpicnl U pepeHInaNIbHOr0  ypaBHEHHS Kay,
IIEPBOTO MOPAJIKA. - COCTaBJICHHE Y4eOHOH KapThl
Meroast  pemenus — auddepeHIuaIbHbIX «/1Y mepBoro mopsiaka: TUIBI U
YpaBHEHMI MEPBOTO MOPsIJIKA. METO/]Ibl PEIICHUS
9.2. 1Y BbICHIUX MOPSAKOB, CBOIsIMECT K| 3 1 2 1 - MOATrOTOBKA K IMPaKTUYECKOMY |- KOHCyinbTHpoBaHue 1o pe-|OIIK-1 -
IIepBOMY 3aHATHIO, menuto 1MJI3 Ne9, 3yB
- BeimotHeHue MJI3 Ne9 «OO6wik- |- mpoBepka BoinonHeHus: N/13
HOoBeHHble [[Y mnepBoro mnopsn-|Ne9,
Kay, - 3amuTta MJ13 Ne9,
- COCTaBlIeHHE Y4eOHOM KapThl|- MpoOBepka y4yeOHOH KapTbl
«/1Y mepBoro mopsiaka: TUIbl H|«/Y mepBoro mopsiaka: THUIIBI
METO/Ibl PELICHUS Y METOJIbI PEIICHUS)
9.3. Jluneitnbie muddepeHnnanpueie ypaBHe-| 3 2 4 2 - MOJTrOTOBKA K IMPaKTUYECKOMY|- KOHCyinbTHpoBaHue mno pe-|OIIK-1 -
HUs N-ro nopsaka. JIMHeliHOEe OJXHOPOJHOE 3aHSTHIO, menuto 1MJ13 Ne9, 3yB

ypaBHeHHe. DyHaMEeHTalbHasi CUCTeMa pe-
menuid. Onpexnenurens Bponckoro. HeonHo-
ponHoe nuHeiHoe ypasHenue (JIHAY), Bua
obuiero pemeHusi. Meroa Bapuani npous3-

- Bemosanenue MJ3 Ne9 «JIHIAY
BBICHIMX TMOPSAJKOB C TOCTOSIH-
HbIMH KO3 Puunentamu. Cucre-
MBI J[Y»,

- mpoBepka BeinonHeHus N/13
Ne9,

- MpoBepKa y4yeOHOW KapThl
«JIHAY BBICIIMX NOPSIKOB C
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BOJIBHBIX ITOCTOSTHHBIX. - COCTaBJICHUE Y4e€OHOM KapThl|[IOCTOSHHBIMU KO3 (UIMEH-
KomiutekcHsle yucna. «JIHY BpICIINX MOPSAIKOB C I1O-|TaMHU: METOJBI PELICHUS,
JluneitHoe ypaBHEHUE C TTOCTOSTHHBIMU KO- CTOSHHBIMU ko3 unmentamu: |- AKP No7 «OAY»
¢dunrentamu. XapakTepUCTHYECKOE ypaBHe- METO/Ibl PEILICHUS»
Hue. Ob1iee peneHue.
9.4. Metonpl pemenust cuctem auddepen-| 3 2 4 2 - MOJTrOTOBKA K IMPaKTUYECKOMY |- KOHCyinbTHpoBanue mno pe-|OIIK-1 -
LUaIbHBIX YpaBHEHUH (2-T0 mopsaKa). 3aHSTHIO, menuto 1MJ13 Ne9, 3yB
- BeinonHenue MJI3 Ne9 «JIH/Y |- nposepka BoinosnHeHus W13
BBICIITUX TIOPSAJIKOB C TOCTOSH-|Ne9,
HbIMH KO3 duumentamu. Cucre-|- 3amura N3 Ne9.
MBI JIY»
- COCTaBJICHHE Y4eOHOM KapTbl
«JIHJY BBICIIMX MOPSAIKOB C I10O-
CTOSSHHBIMH  Ko3((uLreHTamMu:
meTonel pemeHus. CTpykTypa
0011er0 PeIICHUS»
HToro mo pazneny 6 12 6 N3 Ne9, AKP Ne7, yueo-
Hble KapThl
Pazngen 10. DiieMeHTHI TeOpuH BepOSITHO-
cTeH
10.1. DnemeHTb KOMOMHATOPUKU 3 1 2 1 - MOJTrOTOBKA K IMPaKTUYECKOMY|- KOHCyinbTHpoBaHue Mo pe-|OIIK-1 -
3aHSITHIO, meHuro 113, 3yB

- BBIIIOJIHCHHUE AOMAIIHETO 3a1a-
HHA
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Pasnesn/ rema g (B axan. uacax) E ; Bun camocrosaTensHOM dopma TEKYIEro KOHTPOI % QE) %
JIMCIUTLTHHBI 2 = C = E g paboThI YCIICBAEMOCTH 1 225
@) = g = E S S = NMPOMEXKYTOUHON aTTecTauny | § = 5
=5 0 = o 8 O N
10.2. Cnyuaiinple coObiTHs. OCHOBHBIE 1O-| 3 1 2 1 - MOArOTOBKA K IPAaKTUYECKOMY|- KOHCyJbTHpoBaHue mno pe-|OIIK-1 -
Hartus. Anrebpa cooOwituil. Kiaccuueckoe, 3aHSATHIO, mennto MJI3 NelO, 3yB
IeOMETPHUECKOE U CTAaTHUCTUYECKOE OIpejie- - BeinosiHeHne MJI3 NelO «Teo-|- nposepka BbinonaHenus W3
JICHUS] BEPOATHOCTH. AKCHOMATHKAa TEOPHH pusl BEpOSTHOCTEN» NelO
BEPOATHOCTEIA.
10.3. Teopembl cnoxkeHUs U YMHOXEHHUS.| 3 1 2/12 1 - MOJTrOTOBKA K IMPaKTUYECKOMY |- KOHCyinbTHpoBanue mno pe-|OIIK-1 -
VYcinoBHas BepoATHOCTb. Popmyiia MOJTHOU 3aHATHIO, menuto MJI3 NelO, 3yB
BeposaTHocTH U ¢opmyna baiteca. Cxema - BoinonHeHue MJI3 NelO «Teo-|- mpoBepka BoinonHenus N/13
bepnymnu, npubmmkenus Jlanmaca u Ilyac- pusi BEPOSTHOCTEN», Nelo,
COHA. -nogrotoBka k AKP Ne8 «Cuay-|- mpoBepka AKP Ne§
YaiiHble COOBITHSIY
10.4. Cnyyaiinble BenuuuHbl. [luckperHsie u| 3 1 2/1N2 1 - MOJATOTOBKA K MPAaKTUYECKOMY|- KOHCYyJbTHpoBaHue mo pe-|OINK-1 -
HEIPEPBIBHBIC CIIy4ailHble BEIWYUHBL. P 3aHATHIO, menuto 1MJI3 NelO, 3yB
pacripenienienusi, GyHKIMS pacupeneneHus U - BeimosiHeHne MJI3 NelO «Teo-|- nmposepka BeimomHenus W13
IJIOTHOCTh. MaTeMaTH4eCKOe OXUJAHHE U pHst BEpOSITHOCTEN Nel0
JMCIIepcusi, HayaJdbHbIE U LEHTPAJIbHBIE MO-
MEHTHI.
10.5. U3BecTHbIe pacnpeneneHus U UX 4uc-| 3 1 2/1N2 1 - TMOJArOTOBKA K MPAaKTUYECKOMY|- KOHCyJbTHpoBaHue mo pe-|OINK-1 -
JIOBbIE XapakTepuctuku. HopmanbHoe pac- 3aHATHIO, mennto MJI3 NelO, 3yB

npeJieNieHue.

- BeimosiHeHue MJI3 NelQ «Teo-
pyst BEpOSITHOCTEN

- npoBepka BolnosHeHus /13
Nel0
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AynuropHas C'& = o’
KOHTaKTHas pabota 5 § = =
Pasnesn/ rema g (B axan. uacax) E ; Bun camocrosaTensHOM dopma TEKYIEro KOHTPOI % QE) %
JIMCIUTLTHHBI 2 = C = E g paboThI YCIICBAEMOCTH 1 225
@) = § = E S S = NMPOMEXKYTOUHON aTTecTauny | § = 5
=5 0 = o 8 O N
10.6. 3akons! 60nbimux yucen. Hepasenctso| 3 | 0,5 /"1 0,5 |- moAroToBKa K MPaKTHYECKOMY|- KOHCyIabTHpoBaHue mo pe-|OIIK-1 -
u teopema YeOpimuéna. LlentpanbHas mpe- 3aHATHIO, menuto 1MJI3 NelO, 3yB
JieJIbHAs Teopema. - BoinoniHeHue MJI3 NelO «Teo-|- mpoBepka BoinonHenus W/13
pusl BEpOSTHOCTEN» NelO
10.7. MuoromepHsble ciydvaiinbie Benuuusbl.| 3 | 0,5 /"1 0,65 |- moaroroBka K MpPaKTUYECKOMY|- KOHCYJIbTHpoBaHue mo pe-|OIIK-1 -
OyHKUMM pacnpeseneHus, cBoiicTBa. Yuc- 3aHSTHIO, menuto 1MJI3 NelO, 3yB
JIOBBIE XapAKTEPUCTUKU. DJIEMEHThl TEOpUU - BoinoniHeHue MJI3 NelO «Teo-|- mpoBepka BoinonHeHnus W/13
KOPPEJISALHH. pysl BEpOSTHOCTEN» NelO,
3amnmura UJ13 NelO
Hroro no pasneny 6 1248 6,15 N3 Ne10, AKP Ne8 «Cary-
YaiiHble COOBITUS
Pazpen 11. DiaeMeHTHI MaTeMaTHYeCKOM
CTATHCTHKHU
11.1. OcHoBHbIE MOHATHSA, T€HEpalbHas cO-| 3 1 2/12 1 - MOJATOTOBKA K MPAaKTUYECKOMY |- KOHCyabTauuu no pemenuto|OINK-1 -
BOKYMMHOCTh U BbIOOpka. CraTHUcTHuUECKHE 3aHATHIO, N3 Nell, 3yB
OLICHKM IapaMeTpoB pacmtpezaenenus. To- - BeinoaHenue U3 Nell «Ilep-|- mposepka MJI3 Nell «Ilep-
YEYHBIC U UHTEPBAIBHBIC OICHKH. BHYHAss 00paboTKa pe3yiabTaToOB|BUYHAs 00pabOTKa pe3yibTa-
HKCHEPUMEHTA» TOB SKCIIEPUMEHTA»
11.2. JloBepuTenbHbIE HHTEPBAIBI IS mMapa-| 3 1 2/n2 1 - MOJTrOTOBKA K IMPaKTUYECKOMY |- KOHCynbTauuu no pewmenuto|OIK-1 -
METPOB HOpPMaJIbHOro pacnpeaeneHus. Ilo- 3aHATHIO, N3 Nel2, 3yB
HATHE O KPUTEPUAX IIPOBEPKU CTATUCTUYE- - BemonHerne U3 Nel?2 «Ywuc-|- mpoepka W3 Nel2 «Ymc-
CKHX TUIIOTE3. JIOBbIE  XapaKTEPUCTHUKU TEHe-|JOBble XapaKTePUCTHKH I'eHe-
paJIbHBIX TAPAMETPOBY paJIbHBIX TAPAMETPOBY
11.3. Kputnueckas o0mnactb, ypoBeHb 3Ha-| 3 1 2/n2 1 - MOJArOTOBKA K MPAaKTUYECKOMY |- KOHCynabTauuu no pemenuto OINK-1 -
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AynutopHas
KOHTaKTHasi paboTa

1
2% 5
< Q
® Q o =
=1 ) | EZ P ¥
B aKaJl. yacax . OpMa TEKYIIEro KOHTPOJIs
Pasnesn/ rema 3 2 Bun camocrosaTensHOM p Y p £ 5 =
2 S = yCIeBaeMOCTH U s &
JUCIUTUTUHBI 3 o o =i paboTsI . SV ES)
= | g g ) OPOMCKYTOYHOU AaTTCCTAllMMU 5 2 E
“| E|&E| EE| fe= s oz
= = = Q =~ e)
2|18 Z| % & S = S
5|28 E8 28 S
= = @) O =
YUMOCTHU, MOIIHOCTH Kputepusi. Kpurepuit 3aHATHIO, N3 Ne9, 3yB
cornacust I[lupcoHa mid TUOOTE3BI O HOP- - BemostHeHue MJI3 Nel3 «lIpo-|- Bemomaenne WJ3 Nel3
MaJbHOM pacIpeieIeHUH BEpKa CTaTUCTUYECKUX rumore3» |«[IpoBepka cTaTUCTHUECKHUX
TUTIOTE3)»
11.4. dysKIMOHANBHAS 3aBUCUMOCTh U pe-| 3 2 4 3 - MOJTrOTOBKA K IMPaKTUYECKOMY |- KOHCynbTauuu no pewenuto|OIK-1 -
rpeccusi. Kpuble perpeccun. BeiOopodHBIi 3aHATUIO, N3 Nel0, 3yB
kodpdurmenT koppensanuu.  OnpeneneHue - BeinostHeHue /I3 Nold «Bersic-|- Bemonnenne W3 Neld
MapaMeTpoB JIMHEMHOW perpeccuu MeTO/I0M HEHUE KOPPETSLUOHHON 3aBUCHU-|«BbIsICHEHME  KOppEIsLUOH-
HaWMEHBIIINX KBAIPATOB. MOCTH H3MEPUMBIX TPU3HAKOB|HON 3aBUCUMOCTHU W3MEPUMBIX
reHepajbHONW COBOKYITHOCTHY IIPU3HAKOBY
HToro mo pazaeny 5 10/16 6 MJI3 NeNe 11-14
HToro 3a cemectp 3 | 17 34/14 | 18,15 IK3aMeH OIlK-1 -
3yB
HToro mo nucuuninHe 87 104/140| 88,55 2 sk3amena (1, 3 cemecTp) n

1 3auer (2 cemecTp)

M — B TOM ymcCIe, Yackl, OTBEJICHHBIE HA padOTy B MHTEPAKTUBHOU (popme.
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5 Obpa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

Peanu3zanusi KOMIIETEHTHOCTHOTO MOJAX0Ja MPEAyCMaTPUBAET HCIOIb30BaHUE B y4eOHOM Ipo-
[[€CCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHATHI B COUETAHWU C BHEAYAUTOPHON pabdo-
TOH ¢ 1enbio (GOpPMUPOBAHUS U Pa3BUTHUS MPO(ECCHOHATBHBIX HaBBIKOB oOydarommuxcs. CorjacHo 1.
34 TMopsiaka opraHu3aliy ¥ OCYIIECTBICHHS JEATEIILHOCTH M0 00pa3oBaTeIbHBIM porpaMMaM Oaka-
naBpuata Beiciiero odpaszoBanus (yrB. mpukazom MOuH P® ot 05.04.2017 1. Ne 301), mpu nposeze-
HUM y4eOHBIX 3aHATHI oOecreynBaeTcsi pa3BUTHE y OOYYaIOUIMXCS HABBIKOB KOMAaHIHOH paloOTHI,
MEXJIMYHOCTHOM KOMMYHHMKAIUH, MPUHITUS PELICHUH, JTUIEPCKUX KadecTB, B TOM YHUCJE C YYETOM
PETHOHANBHBIX 0COOEHHOCTEH MPO(hEeCCHOHATBLHON JeSITeIbHOCTH BBITYCKHUKOB M MOTpeOHOCTEH pa-
ooronareseil.

BriOupas Ty wim HHyI0 TEXHOJOTHIO pabOTHI C 00yYaIOIIMMUCS, HEOOXOJMMO UMETh B BULY, YTO
Hau6oJb1Iero 3ddexkra oT ee MPUMEHEHHs] MOKHO JOCTUYb, €CIIM YUUTHIBATh 1esin 00pa3oBaHUs, Ha
peanu3aio KOTOPHIX JOJDKHA OBITh HampaBiieHa M30Mpaemasi TEXHOJIOTHS, COAEp)KaHUe, KOTOpOe
MIPEJICTOUT MepeIaTh 00YJYarOIIUMCS C €€ MOMOIIBI0, a TAK)KE YCIOBUS, B KOTOPHIX OHA OY/AET UCIONb-
30BaThCA.

B Hameit paboTte Mbl HCTIONB3YEeM CIEAYIOLIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTeIILHOrO Mpolecca,
MIpeIoaraeT mpsIMyl0 TPAHCISAIUIO 3HAHUM OT MpernojaBaTelisi K CTyACHTY (IIPeUMYIIECTBEHHO Ha
OCHOBE O0BSACHUTEIHHO-MILTIOCTPATUBHBIX METOJIOB 00Y4eHHs1). YueOHas JesiTeIbHOCTh CTyIeHTa HO-
CHUT B TaKHX yCJOBHSIX, KaK IIPaBUIIO, PEPOIYKTUBHBIN XapaKTep.

@®opMBbI yUeOHBIX 3aHSATHIA:

- uH(GOpPMAIIMOHHAS JICKIMS — IOCIIEIOBATEIbHOE HM3JI0KEHHE MaTepuana B JUCIHUILTHHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BepOAITbHBIMU CPEICTBAMH.

- cemuHap (3amurta PI'P) — Gecena mpemnojaBaTenis U CTYACHTOB, 00CYXJIEHUE 3apaHee MOJro-
TOBJICHHBIX COOOIIEHHUI MO KaXk/0My BOIIPOCY IJIaHa 3aHATUS C €IMHBIM JJIS BCEX MEPEUYHEM PEKO-
MEH1yeMOil 00s3aTeabHOI U JONOIHUTENBHOM JTUTEPATYPHI.

- IPAaKTHUYECKOE 3aHATHE, MOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHHUI M HaBBIKOB IO IpEa-
JI0’)KEHHOMY aJITOPUTMY.

2. Texnonozuu npodremnozo 0byuenusi. Opranusaius 00pa3oBaTEIILHOTO TpoIecca MpearnoIara-
€T MOCTAaHOBKY NMPOOJIEMHBIX BOINPOCOB, CO3AaHNE YUEOHBIX MPOOJIEMHBIX CUTyalUui JUIsl CTUMYJIUPO-
BaHUS aKTUBHOM MO3HABATEIBLHOU JIEITEIBHOCTH CTYACHTOB.

®opMbl yUeOHBIX 3aHATHIA:

- poOJeMHast JIEKLUs — U3JI0KEHHE MaTepuaia, Mpearnoiararouee nocTaHOBKY MpOOJIEMHBIX U
JUCKYCCHOHHBIX BOIPOCOB, OCBEIICHHWE Pa3jIMYHBIX HAyYHBIX NOAXOJ0B, aBTOPCKHE KOMMEHTapHH,
CBSI3aHHBIE C Pa3JIMUYHBIMU MOJEISIMU UHTEPIIPETALINY U3Y4aeMOro MaTepuaia.

- JIeKIMs «BABOeM» (OMHapHas JIEKIUs) — U3JI0KEHUEe MaTepraia B opMe AUaIoruyeckoro oo-
IIEHMS IBYX CTYJEHTOB (3apaHee MOArOTOBUBIIMXCS) WM CTY/I€HTa U MpernojaBaTesns (Harpumep, pe-
KOHCTPYKILIMSI TUalora WCTOPHUYECKUX JUYHOCTEH — CBHUJETENeH OTKPBITUS KaKoro-mubo HaydyHOTro
(baKTa; «y4eHOTO» U «ITPAKTUKA» U T.JI.).

- IPaKTHYECKOe 3aHITHE B (DOpME MpaKTHUKyMa — OpraHu3aIus yueOHoi paboThl, HampaBlIeHHAs
Ha pelIeHHe KOMIUIEKCHON ydueOHO-TI03HaBaTeIbHON 3aJauu, TpeOyromel oT CTyAeHTa MpUMEHEHUs
KaK HAyYHO-TEOPETUUYECKUX 3HAHUM, TaK U MPAKTHYECKUX HABBIKOB.

- caMOCTosTeNIbHas paboTa (C KOHCYJIBTAIIMSIMU MPETogaBaTes) Ha OCHOBE Kelc-MeToaa — 00y-
YeHHE B KOHTEKCTE MOJEIMPYEMON CUTYallM, BOCIIPOU3BOIAIIEH peaslbHbIE YCIOBHUS HAay4HOMH, Npo-
u3BoJcTBeHHONW. OOyuyaroluecs: JODKHBI MPOAaHAIM3UPOBATh CUTYAIUIO, pa3o0parbcsi B CYTH IpO-
611eM, IPEeUIOKUTh BO3MOXKHBIE PEIIeHUsI M BBIOpaTh Jydinee u3 HuUX. Keicbl 6a3upyroTcs Ha pealib-
HOM (PaKTHUYECKOM MaTepuase Ui ke MPUOIMKEHbI K pealbHON CUTYaIUH.

3. Texnonocuu npoexmmnozo o6yyenusi. OOpa30BaTENBHBINA MPOLECC TOCTPOEH B COOTBETCTBUU C
QJITOPUTMOM TIOATAIHOTO PELICHU TPOOIEeMHOM 3a/1a4Kl WM BBIIOJHEHUS yueOHoro 3ananus. [Ipoekr
IperoiaraeT COBMECTHYIO YUeOHO-TIO3HABATENbHYIO NEATEIbHOCTh TPYIIBI CTYACHTOB, HAIPaBJICH-
HYIO Ha BHIpaOOTKY KOHIIETIIIUY, YCTAHOBJICHUE LeNel U 3a/1a4, GOpPMYITHPOBKY OKUAAEMBIX PE3yJibTa-
TOB, OIpEeIICHNE MPUHIUIIOB U METOJIUK pEIIeHHs TOCTaBJIEHHBIX 3a]a4, IUIaHWpOBaHHe Xo/1a pabdo-



ThI, TIOUCK JIOCTYITHBIX U ONTUMAIBHBIX PECypCOB, OATANTHYIO peaTu3aluio miaHa paboThl, Mpe3eHTa-
IIUIO PE3yNIbTAaTOB Pa0OTHI, UX OCMBICICHHE U peduiekcrio. [IpuMeHsieTcsi B OCHOBHOM ISl TIepexo/ia
KOMIIETEHIIH HA YPOBEHbB BIIAICHUSI.

OCHOBHBIE THITBI IPUMEHSEMBIX HAMH B 00Pa30BaTEIBHON JNESITEILHOCTH MTPOCKTOB:

HUccrneoosamenvckuii npoexm — CTpyKTypa npuOiImkeHa K (opMary HaydyHOTO HMCCIICIOBAHUS
(ToKa3aTeNbCTBO aKTYAJIbHOCTH TEMBI, ONpEeNiCHHEe HAYYHOH MpOOJeMbl, IpeaMeTa U 00beKTa Hc-
CIICZIOBAHMSI, IIeJIeH M 3a7a4, METOJIOB, UCTOYHHUKOB, BBIIBMKCHUE THIIOTE3bI, 0000IIEHNE PE3yiIbTa-
TOB, BBIBOJIBI, 00O3HAYCHHUE HOBBIX MpoOsieM). Pe3ynbTarom siBisieTcsi ydyeOHash KapTa MO MOJIYJIIO
Haleit 00pa3oBaTeIbHON MPOTrPAMMBI.

Teopueckuii npoexm, IPEANONATAIONINA B OTIUYME OT NPEIBIAYIIEro, KOHCYHBIH MPOIYKT B
CIICAYIOIIMX BapUAHTaX — ra3era K UCTOPHUYECKU 3HAUUMOMY «MaTEMaTHUYeCKOMY» COOBITHIO (IIpa3j-
HUK uncna «[lu» u T.1.); «MaremaTndecKas» OTKPBITKA (CBOETO poja y4ueOHasi KapTa, TOJIbKO Hedop-
MaJIbHO, KPacO4HO 0(OopMIICHHAsI; BUCOPOIHK «5] Haydy Bac pemars ...» U T.I1.

Hnpopmayuonnwiii npoexm — yaeOHO-TI03HABATEIbHAS ACITEIBHOCT C SPKO BBIPAKEHHON IB-
PUCTUYECKOH HANPAaBIEHHOCTHIO (ITOUCK, OTOOP M CUCTEMAaTH3AIHsI HH(OPMAIIMK O KAKOM-TO OOBEKTE,
O3HAKOMJICHHE YYaCTHUKOB IPOCKTA C 3TOM MHPOpPMAIIKEH, €€ aHAINU3 B 0000IIEeHHE U, HAKOHEII, ITpe-
3EHTALUS 110 PAKTHYECKOMY MPHIIOKEHHUIO).

4. Unghopmayuonno-xommyHukayuontvle obpazosamenvhvie mexrosocuu. Opranuszamnus odpa-
30BaTEIBHOTO MpoIecca ¢ MPUMEHEHHEM CHEeIHMAIH3UPOBAHHBIX MPOTPAMMHBIX CPEJl M TEXHHYECKHX
cpencTB paboThl ¢ nHpopMaruei (HHpopMalonnyto cpeay yausepcurera MOOJIYC MOODLE).

®opmMbl yueOHBIX 3aHATHH C UCIIOJIB30BaHUEM MH(POPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIO-
U

Jlekuus-BU3yanu3aus — U3JI0’KEHHE COIECPIKAHUS COMPOBOXKIACTCS PE3CHTAIMEN (JeMOHCTpa-
Uel y4eOHBIX MaTepPHAaJIOB, MPEJICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMax, B T.4. WILIFOCTpa-
TUBHBIX, TPaUUECKUX, ayAHO- U BUICOMATEPHAIIOB).

[IpakTuueckoe 3aHsATHE B opMe MPE3EHTAIMH — MPEACTABICHHE PE3yIbTAaTOB MPOEKTHOW HIIN
MCCIIEIOBATEILCKON AEATETHPHOCTH C MCITOJIb30BAaHUEM CIICIIUAIN3UPOBAHHBIX TPOTPAMMHBIX CPEl.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAaMOCTOATEIbHOM padoThl 00y4Yal0ImMXCst

[To mucummuimHe «MaTtemaTrukay MpeIyCMOTpeHa ayJUTOpHAs U BHEAYJAUTOPHAS CaMOCTOSTEb-
Has paboTa 00y4aromuxcs.

AymuTopHasi caMOCTOsITeNIbHAsE padoTa CTYIEHTOB MPEAIOIaraeT peleHrne KOHTPOJIbHBIX 3a71a4
Ha MPaKTHYECKUX 3aHATHIX.

Ilpumepnuie ayoumopnsie konmpoavuvie pabomot (AKP):
AKP Nel «Mampuuywl, onpedenumenu, CJ1Y»
3agauya 1. Haiinute npousBeeHre MaTpHIl

2 4 -1 (1 1 -1 3
2 -1 1
0 3 71|12 -2 O =2
00 -2){1 1 -2 > 0 Y
1) - D) !
5
3[4 2 0
g\t
3agaya 2. Berunciure onpenenuTens
2 -4 3
5 10 -
0 4 7
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3anaua 3. Haiinure oOpaTHbIe A1 MaTPUIL
1 0 O

(1—4j 2 5 -1
p3 2) yla7 1)

3apaua 4. Pemre cuctemy a) MaTpUYHBIM CITIOCOOOM U
0) mo popmymnam Kpamepa; B) metonom ["aycca:

X + 3y + 2z = -1,

3X + 2y + 5z = 6,

4 + 3y + 7 =

AKP Ne2 «Bexkmopuv»

. IToctpoiiTe Ha TUIOCKOCTH BEKTOPHI a= (4;_1), b= (_ 2;5), €= (1;2). Haiigute ux nuneitHyio

komGuHauuio 28 +0b+3c a) TeOMETPUYECKH, 0) aHATUTHICCKHU.
a=(21,-3) b=(-4;0;2) c=(11;-2)

i)

. Hatigure:

a) JUIMHY BEKTOpa &, ero HaIpaBISIOLIME KOCHHYCHI, OPT BEKTOpa & ;

5 ab, a-c, b (a+%)-(3a—55);
p axb, axc, bxc, (a+2c)x(3a-sb)

,abc, (a+2cfsa-sb)c-2b)
a=(14;-3) b= (3-2:5). c=(3;-4;2)

. Halingute nnomanap napamienorpamma, NoCTpOEHHOTO
Ha BekTopax 4+ 2b y ¢—30 i gmmer ero CTOPOH.

. IIpoBepbTe, ABIAIOTCS JIM BEKTOPHI a= (1;1;3)1 b= (3;0;—2)1 C= (— 1;1;3)

5. Haiure G2 +bJc—2a)b-5¢) .. abc=5,

KOMIIJIaHAapHbBIMH.

AKP Ne3 «Ilpeoenvt»
Brrunciuts MMpeacibl:
3 2
1l X 42-3x + 2X 5 lim (x 71(x 23)(x 4)
x>2 X°—X-6 oo BXT =X +11
3 2
3. lim ): _ X 4. lim tgzx
x>n| 2X° =1 2X+1 x>-2 (X + 2)
e 1
5. Iirno(1—4x)3X 6. Iim0 XCctghx 7. IirIIO3X—1

8. UccnenoBarh Ha HEMPEPHIBHOCTD

f(X):{X—3eCﬂu Xx<0
5% ecau x>0

AKP Ned «Ilpou3eoonany

1. HaiiguTe nepByro NpOU3BOAHYIO OT (DYHKITHIA:
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2_
2) X = y1-25t?, 6) y:x-COS3X, B) y:w_5.|ogzx+3
y = arccos 5t + r, X+ 2x+l

x3+x 2
Y= 5 — 2arctg(4x + 3X).
2. CocTaBbTe ypaBHEHHs KacaTenbHoil K kpuBoii XY =4 B touke X, =1.

3. Berunciaure npubmmkesno Y = X2 +8 mpu X =1,09

. cos4x -1
4. Berumciure npezen 1o npasuiy Jonurans lim —
x—0 (e4x _1)

AKP N5 «Heonpeoenenuvlii unmezpaniy

. Halitn Heonpenesi€éHHbIE UHTETPAIbL:

X% 45X —/x +2 . : 5X — 2
a dx, 6) |sin(3x+1)dx, B) |sin xe***dx, r) | ——————dx,
)I x° )I ( ) )I )Ix2+4x+5
3x—4 , : x-1 X-3
1) | ———dx, e) | xsin(2x)dx, x) | xarcsin xdx, 3 dx, n) | ————dx.
)J\/x2—6x+13 )J. (2% )'[ )'[X3+1 )'[(XZ—4)2
AKP Ne6 «@HII: ougppepenyuposanue»
Ny In(x"y)
Haiiti 1 mocTpouTh 0051aCTh ONpeneaeHust QyHKIUH Z = .
y—X
Haiitu yacTHble nmpou3BoaHbIE PYHKIMKM Z = X-arctg 1 y > -
+X

Haiitu npon3BOIHYIO CI0KHOU KU Z = X2y — 2X, rme X=UcCoSV; y=usinv.
p yro YH y

o 0z o0z . :
Haiitu npousBoaHbie 8_ u 6_ HESIBHOW (yHKITUU e’ —x’ ysin xyz=0.
X y

Haiiti sxcTpeMyM QyHKIMHU ABYX NepeMeHHbIX Z =4(X—Y)— x> —y?.

AKP Ne7 «O6vikno8ennble Oughghepenyuanvrvle ypagHeHus»

1. Haiitn oGmuit uHTErpasn uim ooiee pemenue qudQepeHnaIbHoro ypaBHeHUs IepBOro nopsaka

(B mpumepe 0) pemutsb 3a1auy Korm):
a) 20xdx—3ydy = 3x”ydy —5xy’dx ,

){y’— Y COS X = Sin 2X
yo=-1

2. Haiitu o61ee pemenue qudepeHnaabHoro ypaBHEHUS:
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a) y'"'+2y"-3y'=(8x+6)e",
6) y' -4y’ +4y =e™(cos x +3sin x).
AKP No8«Crnyuaiinvie coovimusn

1. Tlo mumieHn Tpou3BOAMTCS TPH BhICTpena. PaccmarpuBatores coobitust A, B, C — monaganue mpu

MIEPBOM, BTOPOM U TPEThEeM BbICTpeax. UTo 03Ha4ar0T COOBITHUS A+B+C,4B+Cy

2. B ypue 12 mapos. Cpenu 3tux mapoB 3 6enbix 1 9 yepabix. KakoBa BepoSTHOCTH TOTO, UTO Hay/a-
4y BBIHYTBIN IIAP OKaXKETCS OCIIbIM?

3. B pammoctynuu tpu Mukpodona. /s kaxxa0ro U3 NepBeIX ABYX MHKPO(POHOB BEPOSTHOCTH TOTO,
YTO OH BKJIIOYEH B JIaHHBIM MOMEHT, paBHa 0,45, a mis Tpetbero — 0,9. HaliTu BEpOSTHOCTB TOTO,
9TO B JAHHBIH MOMEHT BKJIIOUCHBI 2 MUKPO(OHA.

4. B nponpaxe uMeroTcs Oernble 1 KOpUYHEBBIE S B COOTHOLICHHUH 2:3, mprueM npou3BoAcTBo 60%
0enbix U 71% KOPUYHEBBIX SUI] TaTUPYETCS JTHEM, IIPEIIICCTBYIONINM JIHIO IMPOJIaXH, & OCTAIbHBIC
gifia gatupyrorcs Oosnee paHHUMHU unciaamu. [lokymaTtenb 3aka3bpiBaeT siiflia, AaTUpPyeMbIe THEM,
MPEANIECTBYIOMIUM JTHIO MPOJAKH, HE3aBUCUMO OT uX 1BeTa. KakoBa BEpOSTHOCTH TOTO, YTO €MY
MPOJAAYT PEHIeTKY OenbIX Aull?

5. Tenedonnas ceth yupexnaeHus oocmyxkuBaetT 200 aOoHEHTOB. BeposTHOCTH TOTO, YTO B TCUCHHUE
MUHYTHI BHYTPHU 3TOM CETH KTO-TO KOMY-TO MO3BOHHUT, paBHa (,7. KakoBa BEpOsSTHOCTH TOTO, YTO B
TeueHne MUHYTHI OyzaeT 5 3BOoHKOB? KakoBa BEpOATHOCTh TOTO, YTO B TE€UEHHWE MUHYTHI OyAeT HE
6ozee 5 380HKOB? HaiiTu HauBeposATHelIIIee YICIIO 3BOHKOB B TCUEHUE MUHYTHI.

Ilpumepnvie unousudyanvhvie oomawinue 3aoanusn (U/]3):
HJ[3 Nel «/luneiinas anzeopa»

1. Pemuts matpuuHoe ypaBHeHue X+3(A-B)=4C, rae

oy e 2 e(% )

-1 5 6 7 2 3 -1 4)(2
2. BemmonHuts meiicteuga | 3 4 2 1 3 +5 2 33|
0 7 8 2 1 -2 3)(4
1
1 2 3
3. Beruucnuts onpenenutens 2 0 4.
5 6 7
1 1 2
4. Haiitu ob6patHyto Mmatpuy A™', ecrm A=|2 -1 2
4 1 4

5. PemuTh cUCTEMBI JIMHEWHBIX alNredpanveckux ypaBHeHul no ¢popmynam Kpamepa, matpuu-
HBIM METOJIOM, MeToIoM ["aycca:

3X, +4X, +2X; =3 X, + X, —X; =36
A) 12X, =X, =3X; =3 B) <X, =X, +X, =13.
X; +5X, + X3 =2 2X, + X, + X3 =7
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6.

Pemnts cucremy meronoMm I'aycca
X, + X, +3X; —2X, +3X; =1
2X; +2X, +4X; —X, +3X;, =2
3X, +3X, +5X; —2X, +3X; =1
2%, +2X, +8%X; —3X, +9%x; =2
2X; + X, +X; =0

7. Pemuth cucteMy OJHOPOJHBIX YPABHEHUM 9X; =X, =X; =0

w N

No ok

9.

X, —3X, =3X; =0

HJ[3 Ne2 «Ananumuueckas zeomempusy

B kaxoif Touke npsimasi, mpoxoasias uepe3 Touku A(3,-2) u B(-1,2), nepecekaet ock Oy.
Haiitu paccrosnue mexnay npsmbiMu 4x-3y-7=0 u 4x-3y+3=0.

Hamnmcars kaHOHMYECKHE U TapAMETPUUECKUE YPABHEHUSI PSIMOM, IPOXOAIIEH Yepe3 TOUKU
M(2,1,-1) u K(3,3,-1).

[TpoBectu npsamyro uepe3 Touky A(2,0,-1) nepneHauKyIsapHo mwiockocT 3x+4y-z+4=0.
[IpoBectu mnockocTh uepes Touky A(2,0,-1) mapamnensHo iockoctu 3x+4y-z+4=0.
[Tposectu miockocts uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

JlokazaTh, 4TO MPsIMbIE B3aMMHO HEPIICHINKYISPHBIL:

X_y-2_z {3x+ y—-5z+1=0,

1 -2 3 |2x+3y-8z+3=0.
I[OKaSaTB, qTO HpﬂMBIe HapaJ'IJ'ICJ'IBHI)II
x+2_y-1_z {“y—z:o
3 -2 1 X—y—-5z-8=0

Haiitu yron mexny npsimot, npoxozsieit uepes Touky A(-1,0,-5) u Touxy B(1,2,0), u nminocko-
CTBIO X-3y+2+5=0.

10. OnpeaenuTs TUN U MOCTPOUTH JIMHUIO:

a) x> —9y? +2x+18y+73=0;
6) 2x* +3y* —4x+6y—-7=0;
B) y> —4x-2y-3=0.

HJ[3 Ne3 «Ilpeden. Henpepvienocmuy

Haiitu npenensr pyHKimii:
22X +x*+5 . x*=3x—-2 . +/x+1-2 . 1-cos4x
lim 5 ; lim — :lim o lim ——;
xoo 3x® —x+1 x=>-1 x° —_x—2 x—3 /X_2_1 x—0 2)(.th
. _(2x—1)" Lo In(1+2x
im x-(Vx*+1-x); lim :lim (1—-4x)3 ; lim ¥
X—>+00 x—ol 2% +1 x—0 x>0 @3 _1
HccnenoBaTh HA HEMPEPHIBHOCTh, HAUTH TOYKH pa3pbIBa, CAENATh YEPTEK:

X+4, x<-1,

y=43% y=a4x*>+2, -1<x<1,
2X, Xx>1.

HJ[3 Ned «Ilpouszeoonasn

Haxootcoenue npou3zeoonoii
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1. Haiitu npousBoaHbIe U qU(depeHIraibl IepBoro Nopsiaka
1)y 7C0S X

T Bx+1
2) y=(2+5x)* —3cos 7x,

3) y=%—4x-arcsin X,

4) y = (cosx)".

2. Haiitu nmpoun3BoaHyto (GyHKIIMH, 3aJAHHON HESIBHO e’ —bxe* —2xy+11=0.
. . X =3cost -5,
3.Haiitu npon3BoaHyI0 QyHKIIMH, 3aJaHHON TapaMeTPUUIECKU
y =4t® +5.
4. HaiiTu mpon3BOAHbBIE EPBOTO MOpsiAKa GyHKIIUU y= x’e*.
Ilpouseoonasn evicuiux nopaoxos. Ilpunosicenus npouzeoonoil
dy d? x =3t —t°,
1. Haiinute Yoy —Z byHKIMi: a) 0) y= 5%,

o 2 o
2. a) Hanmmure ypaBHeHue KacatenbHOil K mapadone ¥ = X~ —4X + 2 B touxe ¢ abermecoii x, =0.
[Toctpoiite rpaduk 1 KacaTeabHYIO.
-~ 9] 2 2
0) Hanumure ypaBHeHHe KacaTelnbHON K KpUBO X° +Y° —4X+2y —164 =0 B ee Touke C KOOpIUHA-
tamu (7; 11). TlocTpoiiTe KpUBYIO U €€ KacaTelbHYIO.

3. Haligure HanOosbIiee ¥ HAMMEHbIIee 3HAYCHUS (DYHKITUU Ha 3aIaHHOM OTpPE3Ke

f(x)=2x®-6x>-18x+7 xel[-2;2].

4, Brrauciure MpEaCIIbl, UCIIOJIB3Yd ITPABUIIO Jlonmmrans:
2x%® —8x* +13x-10

a) lim
) x>2 x3—2x%> +3x—6

6) lim x-In(eX —1).
X—>+0
5. 3aBHUCHMOCTH IIyTH OT BPEMCHH IIpU HpﬂMOJ’IHHCfIHOM ABWIKCHUNU TOYKH 3a0aC€TCAd YPABHCHUCM

1
s==t*+2t* -3, rme S — nyTb B M, a t — BpeMs B c. BEUHCIIHTE ee CKOPOCTh U YCKOPEHHE B MO-

MEHT BpemeHH t =4cC.
Ilpumenenue npouseo0noit 013 ucciedoanus QYyHKyuil

1. Tloctpoiite rpaduk GyHKINHU C TOMOILIBIO TPOU3BOIHON EPBOTO MOPAAKA y =—x° —3x? +9x +11.

Haiinnte mpoMexXyTKH BBITYKIIOCTH, BOTHYTOCTH M TOYKH Ieperunda GyHKIuu y =2x —33x? .
X3

(x +1)?

x2 —3x+3 _
x-1

3. Haiizure acHMITOTBI M HOCTPONTE CXEMATUIHO IpapuK QYHKIHUH y =

4. TlposeauTe MOJHOE UCCIENOBAHUE QYHKIMM U TOCTPOUTE IpaduK y —

5. ITlpoBenute moiaHOE HccaeaoBaHUE QYHKIIMH U IIOCTPOUTE TpaduK
In x

X

HJ[3 No5 «Heonpeodenenunwtii unmezpan. OnpeodesieHHbll UHMeZPAl U €20 NPUTIOHCEHUA)
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1. HaliTu HeonpeielieHHbIE MHTErPajbl

3
1-] i—X‘/§+1 X Z-I 22— 1 lx
3Wx 5 3+x2 2Jx?_3
3.1 3 4 ) 4J-ctgx 6
1> 7w sin
2-17x sin[zx—lJ n-x
5
2x -1
5. [ x(3x2+1) dx 6. | ———
I ( ) J.x2+2x+10

I\/l—exexdx 8. J'4X—+3dx,

(x-2)°
J'xe’gdx, 10. J#
X(X* +1)
J' dx 12 J‘ dx
Ix +3x +24Ux’ "~ Jcosxsin®x’

13 J' dx

(X+D)VX* +2x-1.
2. Berauciante OIpCACIICHHBIC NHTCI'PAJIbI
2 1 n
J.(xz +—)dx. 2. Iln sin xdx
X
1

2
3. BeruncnuTsb miaomaas GUrypsl, orpaHUu4eHHON JTUHUSIMU

1) 3x—y=4, y* =6x

2) r =cos2¢p, OS(DSZ

6
x =2cost,
3) { ) y=3(y23).
y=6sint;
4. BeluMcnuTh AIUHY AYTH KPUBOMW, 3aJaHHON ypaBHEHUEM
1) y=hx, V3 <x<Al1s.
2) p=3e"", -r/2<p<rx/2
3) x =e'(cost+sin t), 1/2<t<n
x=e'(cost—sin t),

5. Beraucnuts 00beM Tena, 00pa3oBaHHOTO BpalieHneM BOKpyr ocu Oy GUrypsl, orpaHU4eHHOU

rpa¢uxamu pyHKImiA X =3-y® , x=y* +1

HJ[3 Neb6 « DHII: wacmuovle npou3zeoonsvle, IKCMPEMym»

In (1— — yz)'
1-\y

2. Haiiti 3Ha4eHUsT YaCTHBIX TIPOU3BOIHBIX (YHKIIUHA B 3aJaHHOM TOYKE:

A) z= x% (11) B) 2=l (Vx+y) ().

1. Haiitu oGnacTh onpeaeneHus QyHKIUNA Z =
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2
. u .
3. Haiitn pwE eci U = Xy+Sin(xX+Yy).
X

4. BerarcnuTh IpUOIIKEHHO \/5 .e%92 1 203% .
5. HaiiTu skcTpeMyMsl GyHKIUK Z = X +2y* —4X —6Y + 2.

. Inx In
6. Haiitu nmpon3BoaHyro GyHKIMH Z = —— — ny B HamnpasJiieHuu Bektopa (1;1).

X
7. HaiiTu skcTpemManbHoe 3HaueHne GyHKIuU Z = 2X + Y — Y — X* npu ycnouu X +2y =1.

8. Haiitn HanbonpIiee 3HaUeHUE PYHKITUHU:

x>0 X+2y<1
A) Z=X-2y+5 y>0 B)z:ln(x2+y2) x>0
X+y<lL y > 0.

HJ[3 Nel «Kpamnwvle unmezpano)

2y

1. BbruncanTh MOBTOPHBIN HHTErpal IdyJ.(ZX + y)dX.
-2 0
2
4 3
2. VI3MeHHTh NOPSAI0K HHTETPUPOBAHHUS B IBOWHOM HHTETpae: Idy I f(x;y)dx.
1

v
3

L
y
2

ooy X
3. Beruncnurs ABOMHOU UHTCIPaI _”_2 dXdy , TE D- O6J'IaCTL, OrpaHU4CHHas JIMHUAMU
D

yzl,y:x,x:4.
X

4. BplMHCIUTH IUIOMAAb (UIYphl, OrpaHUMYEHHOM OKpY)XHOCTAMU I =1 r =2C0S¢ (BHe

OKPYKHOCTH
r=1).

5. Berancnauts miomaas GUrypbl, OrpaHU4eHHOMN JIMHUSAMU Y = % u xX+y-7=0.

6. Boraucymuts TpoiiHol muterpan [[[(x*+3y®)dxdydz; R:0<z<3x, x+y<1 y>0 mo Qurype R,
R

OFp&HH‘-ICHHOfI TTOBCPXHOCTAMMU.

7. Beruncnuth 00nEM TCJI1a, OrPaAHUYCHHOT O ITOBCPXHOCTAMU
z=8-x—-y, x=0, y=x*, y=4, z=0.

8. HaiiTu ctatnyeckue MOMEHTbI OTHOCHUTEJIIbHO KOOPJIMHATHBIX OCEeW MJIACTUHKH, OrpaHUYeH-
HO# TapaGornoii y = X’ (y > O), OpsAMOM  X=9, eClIM IIOTHOCTh PacHpeiesieHnuss MAacChl B KaXJI0N
TOYKE PaBHA OpJAMHATE ITOU TOUKH.

9. Hatinure momentsl uuepuun 1,, I, 1, 0xHOpOMHON mIacTHHKH (5 =1), OrpaHU4YEHHOU OCs-

MU KOOpJIMHAT U mipsimoii Yy =2 —0,5X.

HJI3 Ne8 «Hucnosvie paovl, pyHKuuonanbHovle paobL)
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1. loka3aTh CXOAMMOCTb U HaliTU CYMMY psifia 22—2 .
N +Nn-—
n=2

2.MccnenoBarb Ha CXOAUMOCTD PSIJIbI:

sin n\/_ = nl(2n +1)! an—2\"
¥ U ( J P Zn(4n+1]

n 1 n=1 n=1

) i 1
= (3n+1),/In(n+5)

3. HCCJ’IGHOB&TB pAObI HA a6COJ'IIOTHy10 " YCIIOBHYIO CXOOAUMOCTD!

= sin n\/_

nIn(n+1) — C 3n+2
&
4. Haiitu cymMMy psiia ¢ ToyHocTthio 10 0.001.
yMMYP Z;‘ 4"(2n+1)

5. Haiitu 0651acTh CXOAMMOCTH CTETIEHHOTO psija:

-D"2"(x+1)" 4" (x— 3)2" " (X+2)2n+1
2_1: 3n+2 )Z J2n ’ Z_ll n?

6. Pasnmoxxuts ynkimio B psja Teiopa mo creneHsM X :
a) (3+e7)%,6)7/(12+x—-x)?, B)In(1-x—20x%).

7. Bpraucauts uHTerpai ¢ TouHoctsio 10 0.001:

0.2
6) j sin( 25x2)dx .
0

dbs

8. Haiitu npubmmk&nHo pernenue 3aaa4n Komm B Buie otpeska psja Teisiopa no creneHsm X
yrr — XZ + y2
y(0)=0,y'(0)=1

C YEThIPbMs HEHYJIEBBIMU KO3 PHULIMEHTAMU: {

9. Paznoxuth B psaa Pypbe QYHKIUIO, TEPUOTHUECKYIO C TIEPHOAOM 277 , 3alaHHYIO HA OTPE3Ke
X+m,-7r<X<0

_r i £ (0= |
[-7, 7] dopmynoit f(X) { T, 0<x<nr«

HJ[3 Ne9 «ObviKHOBeHHbIE OUhhepenyuanvHble ypasHeHUA)

1. Haiitu oOuuit mHTETpas Win ob1iee penieHne nudQepeHnaIbHOr0 YpaBHEHUS TIEPBOTO TMO-
psnka (B mpumepe 3)pemuTh 3anauy Komm):
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2 B2
1) VA-x2y' +xy* +x=0, 2) y'=X +2Xy -5y ,

3>{

2x% - 6xy

i | _zdx_xy+1
y@® =1 X X

' _ 2
Xy +y=Xy 4) y dy =0.

2. Haiitu obmiee permenue nudhepeHmaibHoro ypaBHCHHUS:
1) y"xInx=y",2) L+ x>)y" +2xy’ =12x°.

3. Haiitu pemenue 3agaun Komm:

y"” =2sin®ycosy
=7 y®=1’

4. Haiitu oGmee pemenue muddepeHaabsHoro ypaBHeHus (B IpUMepe 1) pemuTh 3aaaqy Komm):
1) y'-2y'+y=xe’ 5 y'+4y'+5y= X

3) ¥ —4y"+5y'=6x" +2x-5, 4) y"'+2y"-3y'=(8x+6)e’,
5) y'—4y'+4y =e™(cosx+3sin x), 6) y"’ —64y’ =128cos8x — 64e**,

0

y"+y=1/sin x
y(z12)=1,y'(z12)=x12 "

5. Pemure cuctemy 1Y nepBoro nopsiika IByMsl crioco0amMu - MOACTaHOBKH U METOJIOM Ditniepa

1.

y'=2x-5y+e'
X'=y-6x+e™

HJI3 Nel0 «Teopus eepoamuocmeii»

[Ipon3BoauTCS 5 BBICTPENOB O pe3epByapy ¢ TOPIOYMM, IPHUUEM pe3epByap Mocie NepBoro mno-
IaJaHKs B HETO BOCIUIAMEHSETCS, a I10CJIE BTOPOTo NONaJjaHus B HETO — B3phIBaeTcs. Beposar-
HOCTb I10Ma/IaHus B pe3epByap MpH KaxaoM BeicTpene pasHa 0,3. HaiiTu BEpoSTHOCTB TOTO, UTO
pe3epByap OyaeT MOA0XKIKEH, HO HE B30OPBETCSL.

B cembe Tpoe aereii: 2 Manpuuka U AeBodYKa. Jletn urpatot Ha KyxHe. BepoaTHOCTh TOTO, 4TO
MaJIbUMKH Pa300bIOT IMOCYAy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a st nesouku — 0,4. Haiitn
BEpPOSITHOCTH TOTO, YTO MOCyAa OyAeT pazouTa.

Camra nonagaeT B MHUILIEHb MIPU OJHOM BBICTpENE C BeposATHOCTHIO 0,8, Mata — ¢ BEpOSITHOCTBIO
0,7, a Ilama — ¢ BepositHOCcTRIO 0,75. Cama BeicTpennn 2 pa3a, Mama — 3 pasa, [lama — 1 pa3, no-
clie 4ero B MUILEHHU ObUIO OOHApYKEHO 0JJHO oTBepcTHe. KakoBa BEpOSATHOCTH TOTO, UTO B
MHIIEHb rTonana Mama?

Pa3pbiB CBsI3U NMPOUCXOAUT B OJHOM M3 3BEHbEB TejedoHHOro kabens. MoHTEp mocnenoBa-
TEJIBHO MPOBEPSIET 3BEHbS, OOHApPYKMBasg MeCTO pas3pbiBa. COCTaBUTH PNl pacHpeeseHUs
yucaa 00CJIeZJOBaHHBIX 3BEHBEB, €CIIM BEPOSITHOCTH pa3pbiBa JUIsI KaXJIOTO 3BEHA IMOCTOSHHA
U paBHA p.

3anaH pAl pacHpelesIeHHs] OUCKPETHOM Ciay4yailHOW BENMYUHBI X.
X1 2 3 4 5 6
P 1003]015|0,20 |0,35 | 0,15 |?
[TocTpouTh MHOTOYTOJILHUK pactpeneneHus. Omnpenenuts (YHKIHIO pacrpelesieHuss U I10-
D[X]

.. m
cTtpouth e€¢ TrpapuK. BBUHCINTE MaTeMaTHYECKOE OXKHJaHUE X, JHACIEPCHUIO

o, P(m, —o, <X <m, +0,).
cpefiHee KBaJpaTHYECKOE OTKIOHCHHE U BEPOATHOCTh
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6. 3anmana ¢QyHKIMS pacmpeneneHusl CIyd4ailHOW BEeNTUYMHBI X
0, X <3,

F(x) = %(—x3 +12x% —45x+54), 3<x<5,

1 X >b.

Haiitu mmotnHocts pacnpenenenus. Iloctpouts rpaduku GyHKIMH H  TUIOTHOCTH
pacrnpeneseHus. BblUMCINTD  MaTeMaTHMYECKOE OXKHJAHUE, JHUCIEPCHI0 U BEPOATHOCTD
P(X €(0, 4)).

7. B Tabnuue mpuBenéH 3aKOH paclpeieseHHs BEPOSITHOCTEH CHUCTEMbI CIIy4ailHBIX BEIHUYUH
X, V)

X
v -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a

2
. m,, m o., O,.
Haiitu: koapduImeHT «a»;, MaTeMaTH4YeCKUe OXHUIaHUS Y, nucrepcuu s

r
ko3 dunment xoppensuun Y.

HJI3 Nell «llepsuunan oopadomka pe3yibmamos IKChEPUMEHMa)
HaH CTAaTHCTHYECKUH pAA (MCXOAHBIC 3HAYCHUSA BGJ'II/I‘II/IH)

X v X v X M X v X v
38,4 18,7 40,7 24 30,3 18 27,3 251 22 21
40,2 11,7 50,8 9 28,4 157 38 20,6 32 28,6
24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7
325 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3

25 29,5 35,7 153 30,5 27,8 26 28,7 27,8 15,5
38,1 19,6 34,3 20,7 48,7 11,5 32,5 28 352 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 355 24 23,9 20,2 40 23,8 42,5 15,3
47,1 14,7 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5
50,1 15,9 29,3 21,9 60,8 27,2 58,6 9,3 35,6 22,7
30,2 25 54,2 14,2 21,4 19,8 40,1 17,4 47 17,3
36,9 23,2 59,8 6,1 38,4 23 34,4 23,4 31,4 30,2
36,6 79 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30
38 154 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8
55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5
16,2 25,2 51,2 14,2 30,6 215 235 14,6 36,8 10,7
49,7 15,9 32,2 20,4 37 24,5 32,9 25,8 45,5 14,8
49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 15,3
42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 27,4
35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

Haiitu BeIpakeHHe TBYMEpPHOrO SMIIMpHUYECKOro pacrhpeaeneHus (X, V), sMoupuyeckue pac-
npeeNeHus COCTAaBISIoMUX X U Y, MOCTPOUTH rpadudeckoe 0ToOpakeHne pacupeaeIeHUN.
J1J1 3TOTO - COCTAaBUThH KOPPENISILIMOHHOE T10JIe, KOPPESLUOHHYIO TaOJInIly a0COIFOTHBIX YacTOT, Ba-
pHAIMOHHBIE PsAbl, Ta0HIy «CTaTuCcTUYECKasi COBOKYITHOCTh U3MEPUMOTO MTPU3HAKAY.

HJ[3 Nel2 «Hucnosvle xapakmepucmuKku 2eHePpaIbHbIX RAPAMEnpPos)

[To nanubiM, monmydeHHbIM B MJI3 Nell, orneHuTe reHepanbHbIe MapaMeTphl: HAMIUTE CpeaHee,
Jucrepcusi, cpefHee KBaJApaTUYHOE OTKJIOHEHHE, aCUMMETpHUs, IKCLecC, MoJa, MeauaHa, ko3dduiu-
€HT Bapualuu A npu3HakoB X U Y. OLEHUTE CTeNEeHb OTKIOHEHUS! SMIIUPUUYECKOTO paclpeaesieHUs
3TOr0 U3MEPUMOTO NMPU3HAKA OT HOPMAJILHOTO paclpeiesICHusI.

Jis aToro 3anonHuTe Tabnuily «PacueT BRIOOPOYHBIX OIEHOK MPHU3HAKOBY» U MPOBEIUTE pacue-
ThI UCTIPABJICHHBIX OIICHOK FeHepaibHbIX MapameTpoB. Caenaite BIBOJ O KOd(dUIlMEeHTe BapUaIuu.
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HJ13 Nel3 «IIpoBepKa cTATHCTHYECKUX TMIIOTE3»

[To nannpiM, monydyeHHbIM B M3 Nell u 12, mpoBecTH CTaTUCTUYECKYIO IPOBEPKY CTATHCTUYE-
CKOH TruIoTe3bl 0 HOPMAJIBHOM PaCHpEesIEHUN U3MEPSIEMOI0 IIPU3HAKA MO CIEAYIOUIUM KPUTEPUSIM:
a) cpeHEeMY KBaJpaTUYHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUPOBAHUS, B) MOKA3aTEsIM HCIIPABIICH-
HBIX aCHUMMETPUM U JKcllecca, T) kpuTepuio Ilupcona y? (YpoBeHb 3HAYUMOCTH NPHMHATH PABHBIM
0.05). B ciy4ae npuHATHS TUIIOTE3bI O HOPMAJILHOCTH PACIipe/iejieHHs] HAalTH JOBEpUTENIbHbIE UHTEP-
BaJIbIl IS MAaTCMAaTUYCCKOTI'O OKHUAAaHWA U CPCAHCTO KBAAPATHUYHOI'O OTKJIIOHCHUA ITPHU YPOBHC Haﬂé)K-
HocTH 0.95.

HJ[3 Nel4d «Boiacnenue KoppeaayuoHHOll 3a6UCUMOCHIU USMEPUMBIX RPUZHAKOB)

[To nanubIM 3amaun, uccneayemoii B M3 NeNe 11-13, HaiiTu u 3anmcaTh B KOPPEIALUOHHYIO
Tabyuily YCIOBHbIE cpefaHue. Ha KOppensiMoHHOM Moje MOCTPOUTh JIMHUU perpeccuu. Haiitu uc-
MIPaBJICHHBIN KOPPEIALMOHHBIM MOMEHT U K03 duuuent koppemsiuun. [IpoBeputs rumnoresy o Hesa-
BUCHUMOCTH TIpu3HakoB X U Y (ypoBeHb 3HaUMMOCTU MpHUHATH paBHBIM (0.05). Paccuutats k03 du-
nMeHThl JnHeiHoM perpeccun (X Ha Y unu Y Ha X).IIpoBepuTh 3HAUUMOCTH YPaBHEHUS PETPECCUM.
Haiitn noBeputenbHble MHTEPBAIBI I KOA(D(PHUIIMEHTOB KOPPENsAMU U JIMHEWHON perpeccun (mpu
ypoBHe HanéxHoctu 0.95).
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7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) HJIaHpreMLIe pe3yJdbTaThbl Oﬁy‘leHI/IH H OLCHOYHLIC CpeaACTBA AJIsI IPOBCACHUS l'[pOMe)KyTO‘lH()ﬁ arrecranmm.

C TYPHBIN
TPYKTYP [Inanupyembie pe3ynbTaThl 00yde-
JJIEMEHT i OueHouHbIE CpeACTBA
KOMIIETEHIINHU

OIIK-1 — crioco0HOCTDH pemaTh CTAaHAaAPTHBIE 321241 MPO¢ecCHOHAIBLHOI 1eATeTbHOCTH HA OCHOBe HH(pOPMaMOHHOI u OubaHorpaduyeckoii KyJIbTyphl €
npuMeHeHneM HH(POPMANHMOHHO-KOMMYHUKANIMOHHBIX TEXHOJIOTHI H ¢ Y4€TOM OCHOBHBIX TPeOoBaHMIi MHGOPMAINMOHHOH 0€30TaCHOCTH

3HaTe

- OCHOBHBIE TOHSTUS M METOIbI JHHEH-
HOW, BEKTOPHOH anreOpbl U aHAIUTHYE-
CKOH reOMeTpuy;

- OCHOBHBIC TIOJIOKEHHSI TEOPHH IIpese-
JIOB ¥ HETPEPBIBHBIX (YHKITHHA, Tpadu-
KA OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUHA
U UX CBOWCTBA;

- OCHOBHBIE T€OpeMbl Au(QepeHInanb-
HOIO ¥ HWHTErPajbHOTO HCUUCIICHUS
GYHKIUI OJHOH M HECKOJNBKHX Tepe-
MEHHBIX, METOAbl AN depeHIHaTIbHOTO
WCUHUCIICHUsS HCCIeqoBaHus (YyHKUUI,
OCHOBBI YHCJIEHHBIX METOJIOB BBIUHCIIE-
HUS OIpEeNIeTICHHBIX HHTETPaJIoB,

- OCHOBHBIE THITBI OOBIKHOBEHHBIX T (}-
(bepeHIMaNbHBIX YPaBHEHHH U METOJIbI
WX pelleHus,

- OCHOBHBIE TOJIOKEHUS TEOPUU PSJIOB;

- OCHOBHBIE MTOHATHUS TEOPUH BEPOATHO-
CTel ¥ MaTEMaTU4YECKOU CTATUCTUKH

Teopernueckue BONPOCHI LJIsl IK3amMeHa B 1 cemecTpe

. Matpuusl. Bunel matpun. JeicTBust Hag MaTpuLamMu.

. Onpenenurens. OnpeneneHue, CBOMCTBA OMPEAETUTEN.

. HeBeipoxnennast marpunia. O6paTHast MaTpuna. Panr MaTpuiipl.

. Cuctemsl nuHeNHHBIX ypaBHeHUH. OcHOBHBIE MOHATHS. CoBMecTHOCTE CJIAY.

. Pemenue cucrem JIMHEHHBIX YpaBHEHUM. MaTpUUHBINH METOLI.

. Pemmenue cucrem nuHeldHbIX ypaBHeHHH. Popmynsl Kpamepa.

. Pemenue cucrem JIMHEHHBIX YpaBHEHUM MeToioM [aycca.

. CucTeMbl TUHEHHBIX OJHOPOIHBIX YPaBHEHUH.

. BexTopsl. JIuHeliHbIe Onlepaluy Hal BEKTOPAMH.

10. ITpoexmms BekTopa Ha ocb. Moayne BekTopa. Harmpasisiomnye KOCHHYCHI.

11.CkansipHoe pou3BeIeHNE BEKTOPOB, €ro CBOWCTBA. [IpHII0KeHHs CKaIsIPHOTO MPOMU3BECHUS B TEOMETPHH, (DPU3HUKE.
12.BekTopHOE NIPOU3BEICHNE BEKTOPOB, €r0 CBOWCTBA. [IpHiIo)keHHsT BEKTOPHOTO MTPOU3BEICHUS.

13. CmemaHHOE IPOU3BEACHUE BEKTOPOB, €r0 CBOMCTBA. [IpHII0KEHUS CMEIIaHHOTO TIPOU3BEICHHS.

14.YpaBHeHUs MPSIMOIi Ha TIOCKOCTH.

15.YpaBHeHHs TIIOCKOCTH B IIPOCTPAHCTBE.

16.YpaBHeHus: IPSIMOI1 B IPOCTPAHCTBE.

17.B3anMHOe pacIofioKeHHe TPSAMBIX U INIOCKOCTEH. YTOJI MeXly HUMH. PacCTosIHHE OT TOYKH 0 MPSIMOH, MIIOCKOCTH.
Touka nepeceueHus NPsIMOiL U IIIOCKOCTH.

18. KpuBble BTOPOro mopsiika: OKpyKHOCTb, AJLTHIIC, THIepOoia, napabosa, nX reOMeTpHYECKHe CBOWCTBA U ypaBHe-
HUS

Oynkust. Criocoosl 3aaanus. O6nacts onpeaeneHus. OCHOBHBIE dIeMEHTapHbIE GYHKITUH, UX CBOWCTBA, TpaduKy.
[Mpenen ¢pynkun B Touke. [Ipenen Gpynkunu B 6eckoneuHOCTH. OHOCTOPOHHHUE MPEAEIIbI.

beckoHeuHO Maibie 1 GECKOHEUHO OoJIbIINe (PYHKIMH, CBA3b MeX 1y HUMHU. CBOWCTBAa OECKOHEYHO MalbIX (QyHK-
LIUH.

Teopemsl o npenenax. PackpeiTue HeonpeneneHHOCTe.

3aMmeyaTrenbHble IPeAebl.

CpaBHeHHe 0ECKOHEYHO MaJbIX (HYHKIMHA. DKBUBAICHTHBIE OECKOHEYHO Majble (PYHKIIMH U OCHOBHBIE TEOPEMBI O
HuX. [IppMeHeHne K BEIYHCIICHHIO MPEJIENOB.

25. HenpepbIBHOCTH (QyHKIMK B TOYKE. TOYKH pa3phiBa M UX KIaCCU(DUKAIIHSL.

O©CoOoO~NO U WNPEF

19.
20.
21.

22.
23.
24,




CTpyKTypHBI
JJIEMEHT

KOMIICTCHII U

[Inanupyemsble pe3ynbTaThl 00yye-
HUS

OneHouHble CpeCTBa

26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.

OCHOBHBIE TEOPEMBI 0 HETIPepbIBHBIX (QyHKIMAX. CBOMCTBa (DYHKIMI HEITPEPHIBHBIX HA OTPE3KE.

[TpousBonHast GYHKIMH, €€ TEOMETPUIECKIH 1 (PU3NUECKUH CMBICII.

YpaBHeHHs KacaTelbHOI 1 HopMaiu K KpuBoi. nddepeHunpyeMocTb GYHKIMH B TOUKE.

[TpousBomHast CyMMBI, pa3HOCTH, IIPOU3BEICHHSA, YaCTHOTO QyHKIHHA. [Ipon3BoaHAas CIIOKHON M 00paTHOH QyHK-
LIUH.

JuddepennnpoBanue HESBHBIX U TAPAMETPUIECKH 3aJaHHBIX (QYHKIHH.

Jlorapudmruaeckoe nudhepeHupoBanme.

ITpon3BoHBIE BBICIINX HOPSAKOB.

Juddepennuan ¢pyunkimu. ['eomerpudeckuit cmbica auddepeniuana. OCHOBHbIC TeOpeMbl 0 nuddepeHnnanax.
[Mpumenenne nuddepeHumana K mpuOIMKEHHBIM BEIYHCICHHSIM.

OcHoBHBbIe TeopeMbl AuddepeHuanbHoro ucuncnenus: Posst, Jlarpamka u Komm.

IIpasuio Jlonurans.

YcnoBust MOHOTOHHOCTH (pyHKIHMI. DKkcTpeMyMbl (yHKIHH. Heo0XxoauMoe 1 10CTaToOYHOE YCIOBHS SKCTpEMyMa
¢$yHKIHH.

HawnGosnbiree 1 HanMeHbIee 3HaUCHNS (QYHKIIMU HA OTPE3KE.

Bemyxitocts rpaduka Gynknun. Toukn nepernda. HeoOxommuMoe 1 JOCTaTOYHOE YCIOBHS TOUEK ITEepernoa.
AcumnToTsl rpaduka GyHKINH.

Teoperuueckue BONPOCHI JJIsl 3a4eTa BO 2 ceMecTpe

ITepBooOpasnas. HeonpeneneHHbIi nHTErpai n ero cBoiicTBa. Tadmuna OCHOBHEIX HHTETPaJIOB.
OCHOBHBIE METO/Ibl HHTETPUPOBAHS: 3aMEHa IEPEeMEHHON 1 HHTETPUPOBAHHE MO YACTIM.
WHTerprupoBanue palMoHANbHBIX (YHKIHI.

WHTerprupoBaHie TPUTOHOMETPUIECKUX (DYHKITHH.

WHTerprupoBanme uppanroHaIbHBIX (GyHKIHH.

OnpezneneHHbIH HHTErpal KakK Mpees HHTETPaTbHON CyMMBI, €T0 CBOWCTBA.

®opmyna Herotona — JleitOnuma. OcHOBHBIE CBOMCTBA OIIPEIEICHHOTO HHTETpaIa.

Nk~ E

HHE YETHBIX 1 HEYETHBIX QYHKINI B CAMMETPUYHBIX IpeJesiax.
9. HecobcTBeHHbBIE HHTETPAIBI.
10. T'eomerprueckue U Gu3nUECKHe NPHIOKEHHS ONPEIETISHHOI0 HHTErpaa.

11. O6nacte onpenenenuss OHII. IIpenen, HerpepbiBHOCTh. CBOWCTBA (QYHKIMH, HETIPEPHIBHBIX B OrPaHUYEHHOM

3aMKHYTOH 00acTy.
12. YacrHble IpOU3BO/HbBIC IEPBOTO MOPSI/IKA, UX TEOMETPHUYECKOE UCTOJIKOBAHHE.
13. YacrHble IpOU3BO/IHBIC BBICIINX HOPSIKOB.
14. Nuddepenuupyemocts 1 monHsH auddeperHuan GyHKInH.

15. IIpumenenne noxHOTO MUdQepeHrana K MpUOIMKEHHBIM BEYUCICHISIM. [ depeHImans! BEICIINX MOPSI-

KOB.
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHII U

[Inanupyemsble pe3ynbTaThl 00yye-
HUS

OneHouHble CpeCTBa

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41,

42,

[TpousBonHas cioxHo# ¢pyHkmy. [lonHas nmpousBogHas.

WuBapuaHTHOCTH ()OPMBI OJTHOTO AU PepeHuaa.

Juddepenunpoanue HesIBHOW QYHKIIHH.

KacaTenpHas MI0CKOCTh M HOPMAIIh K IIOBEPXHOCTH.

OkcTpeMyM (YHKINH ABYX NEpeMEHHBIX. HeoOXoaumMoe 1 JOCTaTOUHOE YCIOBHE SKCTPEMyMa.

YcnoBHbIl 3kcTpeMyM. MeTon MHOKuUTeNel Jlarpanxka.

HawnGosnpiree n HauMeHbIee 3HaUCHNS (QyHKINHU B 3aMKHYTOH 00J1acTy.

JIBOWMHOI UHTErpall: OCHOBHBIE MTOHATHUS U ONIPEEIICHUS.

I'eomerpuyeckuii u pU3NUECKUI CMBICT JBOHHOTO MHTETpaa.

OcHOBHBIE CBOMCTBA JBOMHOTO HHTETpaa.

Brruncrienne qBOHHOrO HHTErpana B 1eKapTOBBIX KOOPAUHATAX.

Brruncrienne qBOHHOrO HHTErpana B MOJISPHBIX KOOPAWHATAX.

IIpunosxeHus JBOMHOIO UHTErpaa.

TpoliHOM MHTETpa: OCHOBHBIE IIOHATHUS, CBOUCTBA.

Beluncnenue TpoiHOrO MHTErpaa B J€KapTOBBIX KOOPANHATAX.

3aMeHa NepeMeHHbIX B TPOHHOM HHTerpaie. Beraucienne TpoiHOro nHTErpana B MWIHHIPHYECKUX U chepu-
YECKMX KOOpJUHATAX.

I'eomerprueckwii U PU3HUECKUI CMBICI, IPUIOKEHUS TPOHHOTO HHTETpasia

Uucnossle psiapl. CXo0AUMOCTh U cymMa psija. CBOMCTBa PsIIOB.

Psim reomerpudeckoii mporpeccun. HeoOXomumblii TpU3HAK CXOIUMOCTH YHCIOBOTO psifa. [ apMOHMYECKUi
psn.

JlocTarouHble MPU3HAKU CXOIUMOCTH 3HAKOIOJIOXKUTENbHBIX psfoB. IIpusHaku cpaBHenus. IIpusnak Jlanam-
Oepa.

JlocTaTouHble NMPHU3HAKK CXOAMMOCTH 3HAKOIOJIOXXHMTENBHBIX psifoB. PaaukaneHerii npusHak Komm. MHTe-
rpanbHbIN pu3Hak Komrm.

3Hakouepenymomuecs U 3HaKonepeMeHnbie psaabl. [IpusHak JleliOHuIa. AGCONIOTHASI M YCIOBHAS CXOJAUMOCTh
psna.

OynkuoHanbHble psaabl. O6macte cxomumocT. CreneHHble psmbl. Teopema AbGens. Pagmyc cxoaumocTH.
CBolicTBa CTENIEHHBIX PSIOB.

Psanpr Teiinopa u Makiopena. Pasnoxenue GyHKIHH B CTETIEHHBIE PSIBL.

[TpumeHeHne CTENEHHBIX PSJIOB B IPHOJIMKEHHBIX BEIYMCIICHHSIX.

Tpuronomerpuueckue psaasl. OnpeneneHue KodhGHUITUEHTOB TPUTOHOMETPHUIECKOTO psijia. Y CIOBHE Pas3iioKH-
MoctH QyHKIHH B psn Dypse.

Pansr @ypobe 1 4eTHBIX U HedeTHBIX GyHKIuA. Paasr @ypre ams GyHKIUN MPOU3BOIBHOTO Nepuoaa. Pasio-
XKeHue B psag Oypbe HeIepHOANIECKUX (PYHKITHIA.
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHII U

[Inanupyemsble pe3ynbTaThl 00yye-
HUS

OneHouHble CpeCTBa

TeopeTI/lqecm/Ie BOIIPOCHI I JK3aM€Ha B 3 ceMecTpe

1.

COoNoO~WN

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

26.
217.

28.
29.

Juddepennnanbable ypaBHEHHS: OCHOBHBIE TOHATHS. 3a7add, NPUBOAIINE K TU(depeHHanbHbIM ypaBHe-
HUSIM.

Teopema cymecTBOBaHUS U €JUHCTBEHHOCTH pemeHus quddepeHnnaisHoro ypaBHEHHS.

YpaBHEHU ¢ pa3IeNAIOMUMHCS IEPEMEHHBIMU.

Onuopoansle nuddepeHnnansHple ypaBHeHHS | opsaka.

JIuneitnble ypaBHeHUs. Y paBHeHuUs bepHyiu.

YpaBHeHHUE B ONHBIX AR depeHInanax.

JuddepeHunanbHbie ypaBHEHHs BHICIIUX MTOPSIIKOB: OCHOBHBIC TIOHSTHSL.

VYpaBHEeHUS, TOMyCKaIOIIKE OHIKEHHE TOPSIIKA.

Jluneiinble nuddepeHnnanbHbIe ypaBHEHHs BBICIINX MOPsIIKOB. JInHelHble oHOpOoAHbIe An(depeHInaIbHbIC
ypaBHEHHUS 2, N-TO HOPSIIKOB.

Wuterpuposanue JIOAY ¢ nocrosHHbIME KO3 dULIICHTaMU.

JIuneitnsie HeogHOponubie Y. CtpykTypa obiero pemenus JIHY.

Meton Bapriaiul MPOU3BOJIBHBIX TOCTOSIHHBIX.

Wnterpuposanne JIHAY ¢ mocrosHHEBIME K03 PHUIMEHTAMHU U IPABOI YaCTHIO CIEIHAIFHOTO BH/IA.

Cuctemsl nmuddepeHIuanbHeIX ypaBHeHHH. TeopeMa cymiecTBOBaHMS M €IMHCTBEHHOCTH peleHus. Meton
WCKITIOUEHHS JJIsl peLIeHHsI HOPMaJIBHBIX CHCTEM Iu(QepeHatbHbIX yPaBHEHHH.

DJeMeHTHl KOMOWHATOPHUKH: TIEPECTAHOBKH, Pa3MELIEHHs, COUETAHHS.

OCHOBHBIE TIOHATHS TEOPUH BEPOSTHOCTEH: HCTIBITAaHUE, COOBITHE, BEPOSITHOCTH COOBITHS.

JeiicTtBus Hag coObITUAMEU. AnreOpa COOBITHIA.

TeopeMbl CII0KEHUS U YMHOKEHUS BEPOSATHOCTEH.

®opmyiia noaHoU BepoaTHocTH. PopMmyia belieca.

INocnenoBarensHOCTh HE3aBUCUMBIX HcnbiTaHud. DopMyna beprymnmu.

Crny4aliHble BEIMYHMHBI, UX BUJBI.

Psn pacnpenenenus. @yHkuus pacupeneneHus, ee cBoicTsa. [InoTHOCTE pacnpeneneHus, CBONCTBA.
UYucnoBble XapaKTEPUCTUKH CIIy4alHBIX BEJIMUMH: MaTeMaTHYECKOE OXKHJIaHHe, QUCIEPCUsi, CpeHee KBaapa-
THYECKOE OTKJIIOHEHHE.

HopmanbHblii 3aK0H pacnpenesieHus CiydaiiHOW BEeJIMYMHBI.

CucTeMbl CIy9alHBIX BETMYUH. 3aKOH pacrpeneneHus. YncinoBsle XapaKTePUCTUKH CHCTEMBI CITyYalHBIX Be-
TYUH. 3aBHCUMOCTh CIIyJalHBIX BETUYHH.

[Tpeamer MaTeMaTHYECKOH CTATUCTHUKU. ['eHepabHasi COBOKYNMHOCTh M BbIOOpKa. Bapumanmonssiii psa. ITonu-
roH. ['mcrorpamma. DMrupryeckast QyHKIHS pacrpeaeaeHus.

CraTucTU4ecKre OLEHKH MapaMeTPOB paclpeieNIeHNs FeHepalbHON COBOKYIMHOCTH.

Cratucruueckas nposepka runores. Kpurepuii cornacus. Kputepuii ITupcona.

Koppensmuonnslii ananm3. OMOupudecKuil KodQQUIUEHT KOPPEISITIH.
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CTpyKTypHBI

[Inanupyemsble pe3ynbTaThl 00yye-

J3JIEMEHT - OueHouHbIE CpEeACTBA
KOMIIETEHIINN
30 Haxom,ueHMe YPpaBHCHUS JIMHEHHOM perpeccum METOA0OM HAMMCHBIINX KBAJPAaTOB.
YMeTh - pemarh 3aaud Mo U3y4aeMbIM Teope- | lIpumepnvie npakmuueckue 3a0anus 0na IK3amena u sauema.

THUYECKH pa3zesiam;
- 0ob6cyxmate crmocoOsl 3(h(HEeKTHBHOTO
pemienns TudQepeHINaNbHBIX ypaBHE-
HUU M UX CHUCTEM; ONpeneisTh 3¢ dhek-
THUBHOCTH PEIICHUS 3a/1a9H, ITOTYICHHO-
rO C IOMOUIBIO YHCJIEHHBIX METOJIOB;
pacno3HaBath 3()(QEKTHBHBIC pe3yJbTa-
TBl 00pabOTKM  JKCIIEPUMEHTATBHBIX
JAHHBIX OT HEed((HEKTUBHBIX

1. Pemnth MatpuuHoe ypaBHeHue X+3(A-B)=4C, rue

1 3 3 8 8 6
-2 -4 -7 5 -39
2. Pemnth crcTeMbl JIMHEHWHBIX alreOpanveckux ypaBHeHUi 1o gopmynam Kpamepa, MaTpHYHBIM METOJIOM, METOIOM
l'aycca:
3X, +4X, +2%X, =3
2%, =X, —3X; =-3
X, +5X, +X; =-2
Ee T} 2. 2.1 1 . l _4. L .
3. JlaHbl KOOPJAMHATHl BEPIUMH [THPAMHUIbI ARAA,. Al(l' 3 6)’ AZ( T )’ A‘?’( Lo, )’ A4( 6 3)
Haiitu:

1) nuny pebdpa Ak ;
2) yroa Mexmy pedpaMu Ak, u AA, ;
3) yrox mexay pedpom AA U TPaHbIO AR ;

4) mwromanp rpaHu ARA ;
5) o6beM mHpaMHUTIBL.
4. B tpeyrompHuKe ¢ BepmuHaMu A(2,1), B(5,3), C(-6,5) HaiiTi [UTHHY BBICOTHI M3 BEPIIUHBI A.
5. Hammcats kaHOHHYECKHE U TapaMeTpUIeCKue YpaBHEH MPsIMOH, ipoxosmieii uepes Touku M(2,1,-1) u
K(3,3,-1).
6. CocTaBuUTh ypaBHEHHE IUIOCKOCTH, Ipoxomsmiei uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jlokasatp, 4TO MpPSMBIC TAPAIIICITBHBIL:

x+2 y-1 z [x+y-z=0
3 -2 1 i X—y—-52-8=0
8. Haiitu yron mexxay npsiMoi, mpoxosiiet uepes Touky A(-1,0,-5) u rouky B(1,2,0), 1 rutockocThio x-
3y+z+5=0.

9. Omnpenenuts THIT KPUBOM 2-TO MOPSAKA H MOCTPOUTD JINHHIO:

X? —9y? +2x+18y+73=0
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10.

11

12.
13.

14

15

16.

17.

18.

19.
20.

Haii dy .. _ 4x—x?
. Haiinure & it pyHKOMi: a) Yy =€ . 0)

. Berancnuth OHpe,I[eJIeHHBIfI HUHTErpall

2x? +3y® —4x+6y—-7=0
y? —4x-2y—-3=0

Brruucnute Mpeacibl:
1+4x— X4 . 3X . arCSi| 2X
N 6 m 5

a) lim ;B) lim 7“236_1_\@

;6) li
on X +3x2+2xt T o0cosx—cos’X  xos x_3

X =ctg2t,
y = In(sin 2t).

Bbaucuts: a) — V3 +i , 0) (1— i)28.

Haliti HEONIPENENEHHBIA MHTETPATL;  a) I sin 3x-cos 5xdx, 6) .[ 1-cosx dx.®) I( 2x+5)-e*dx.
(x—sinx)*
B xdx

'! \/x2+5l

1
. BeraucimTh onpeneneHHbI HHTeTpa I 4x - arcsin xdx -
0

2
Haiftn momans ¢urypsi, orpanmdensoil muamsvu: X =4, Y =4X.

-1 0 0 0

3MEHHUTD MOPSII0K HHTErPHPOBAHMS f dy j fdx + J' dy J fdx.
2 2y 1y

Breraucinuth H dXdy D:x< y< 1_x2, Xx>0.

DX +Y°
. U=+9-x*-y* +(x-y)*
Haiitu 1 mocTpouts 06acth onpeaeneHus GyHKUUH y +(x-y) .

3 .
Haiitu nonusiii muddepentman pymxmum: £ = X In y —sIn 2Xy
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21. HaliT 4yacTHbBIC TPOM3BOJHBIC MEPBOTO MOPsAAKAa ()YHKIIHH:
2
z =5x°y° +In(x+4y).
22. Hanicath ypaBHEHHE KacaTEeIbHOMN MIIOCKOCTH M HOPMAJIU K TIOBEPXHOCTH Z = -/ X+ y2 B Touke (3, 4, 5).

2 3
23. Uccnenoath Ha skctpeMyM dynxmmo Z = X~ — 2XY + 4y
24. Pemnte 3anauy Koum: yC0s® xdy = (y2 +l)dX, y(O) =0.

25. Haiiaute o61ee perieHre audpepeHnaibHoro ypaBHeHUS y' 4y
26. Pemuts ogHOpOAHYIO cCHCTEMY TU(QEepeHINATEHBIX YPABHEHHIH:

x'=6x—y,

Yy =x+4y.
27. Ilpu mocraBke ¢ 3aBoga Ha 6a3zy 1000 pagronpHEeMHNKOB, Y 55 BBIIDIA U3 CTPOS JIaMIbl. HalTH BEpOsATHOCTH TOTO,
YTO B3ATHII Hayady NPHEMHUK OyAeT HCIIPABHBIM.
28. [IsaTHaaAaTh DK3aMEHAIIMOHHBIX OMJIETOB CO/EPXAT MO 2 BONPOCA, KOTOPhIE HE MOBTOPSIOTCS, 3K3aMEHYIOIUICS
3HAeT TOJBKO 25 BompocoB. HallT BEpOSATHOCTH TOTO, UTO AK3aMEH Oy/eT CllaH, eCJIH JJIs 9TOTO JOCTATOYHO OTBETUTH
Ha JIBa BOIIpOCa OJHOTO OmieTa.
29. [lpuHNMaeM BEpOSITHOCTH POXKJICHHSI MAJIbUYMKA U JIEBOYKM paBHbIMU. HaliTh BeposTHOCTH TOTO, uTo cpenu 10 Ho-
BOPOXJICHHBIX 6 OKaXYTCS MaJIbUHKaMH.
30. Jlan 3aKk0oH pacmpeneneHus TUCKPETHON CITyJaifHOH BEJTHMYMHEL:

X: |10 |20 |130 |40 |50
p: 10102 |03 |02 |02
BBIYHCIINTH €€ MaTeMaTHIeCKOe 0XKUIaHNe, TUCIIEPCHIO U CPEIHEee KBaIpaTHIeCKOe OTKIIOHEHHE.
31. Nana ¢yHKIUS pacupenesieHNs] HEPEPbIBHOW ClIy4aifHOI BelINYnHBI X

0 npu x<0
0,25x3(x+3) mpu O<=x<=1
F(x)= 1 npu x>1
Haiitn mroTHOCTH pacnpenenenus f(x), mocTpouTs ee rpaduk, BEPOSTHOCTD MOMAJaHus B 3aaHHBIN uHTepBan [0,5; 2],
o
Mx, Dx, ~ X.

32. 3agaHo pacnpe/ielieHHe BEPOSITHOCTEH IMCKPETHOMN JIByMEPHOH CIly4ailHOW BeJTMYUHBIL:
[ Y\X | 2 | 5 | 8 |
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CTpyKTypHBI

[Inanupyemsble pe3ynbTaThl 00yye-

SJIEMCHT — OHeHO“IHBIe cpeacrBa
KOMIIETCHIIUU
04 0,15 0,30 0,35
0,8 0,05 0,12 0,03
Haiitu 3aKOHBI pacmpeesieHus COCTABIAIONINX, KO3DPUIMEHT KOPPEISIHU
33. o BeIGopke mpu 3amaaHoM yposre 3HaunMoctu O = 0,05 mposeputs mo xpurepuio Iupcona rumoTesy o HOp-
MaJIbHOM PacIpeie/IeHHH TeHEPAIBHOW COBOKYITHOCTH. B cilydyae IPHHATHS THIOTE3Bl O HOPMAIBHOM PAacCIpeIeICHUH
HaWTH JTOBEPUTETbHBIE HHTEPBAIIBI JJIsI MATEMATHIECKOTO OKUIAHUS (I W CPEIHEr0 KBaIPAaTHUECKOTO OTKIOHEHHS O
TIpH ypOBHE HafekHOCTH Y = 1— o
X. 4 7 10 13 16 19 22 25
1
n. 6 11 14 22 20 13 9 5
1
34. V3 HopMaJIbHOM TeHepabHOM COBOKYITHOCTH M3BJIeUeHa BEIOOpKa o0bema 1 = 15:
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
TpeOyercs nmpu ypoBHE 3HAUUMOCTH O = 0,05 MIPOBEPUTH HYJICBYIO T'HIIOTE3Y Ho ot = 0-02 =55, NpuHsB B Kaye-
CTBE KOHKYPHPYIOILEH runore3sl: a) H L o?%«55,6) H L o?>55 mm H .- o2 <55 B 3asucuMocTH OT noxny-
YeHHOTO 3HAYEHHs O .
Bnanets - IPAKTHYECKUMHU HABBIKAMH UCIIOJIb30- | [Ipumepnsle npuknadnsie 3a0auu u 3a0anus

BaHUA MAaTEMATUYCCKUX HOHHTI/Iﬁ nu MC-
TOJIOB (M3y94aeMbIX pa3/ieioB MaTeMa-
TUKH) TIPY PEIICHUH MPUKIIAJIHBIX 3a-
Jad,

- HaBbIKAMHU 00O0OIICHHUS PE3yJIbTATOB
pelieHus, pe3yIbTaTOB 00pabOTKH CTa-
THCTUYECKOTO IKCIICPUMEHTA;

- cr1oco0aMu OLlEHUBAHUA 3HAYNMOCTH
U MPAKTHYECKOMN MPUTOHOCTH TIONTY-
YCHHBIX PE3yJIbTATOB;

- HABBIKAMH HOCTpOCHI/ISI nu pemeHI/m
MaATEMATUYCCKUX MO)IC.HGI‘/‘I HpI/IKHaZIHLIX
3a71a4

332[3‘!3 1. 3aBHCHUMOCTH myTn OT BpPEMCEHHU IMpH HpﬂMOJ’IHHeﬁHOM JABWKCHUN TOYKHU 3a4aC€TCA YPABHCHUCM

3 2
S=—t"+2t° -3, rme S — nyts B M, a { — Bpems B c. BolunciuTe ee CKOPOCTh U YCKOPEHHE B MOMEHT BPEMEHH

t=4c.

3ananue 2. [Togymaiite, C IOMOIIBIO CPENICTB KAKOTO pa3/ieNia MaTeMaTHKU MOXKHO PEIUTh CIEIYIOUIYIO 3a1aqy.

«Jlnst yOOpKH CHera Ha yJIMIax TopoJia UCIOJIB3YIOTCSl CHEroyoopouHble ManHbl. OHU paboTaloT B TEYSHUE CBETIIOTO
BPEMEHH CYTOK € 6 10 18 4acoB ¢ MOCTOAHHOM ckOpocThio Yoopku cHera 400 (m%/u). 3sMeHeHne oObeMa CHera, BhIMa-

ds 2
— =120 - 51,
dt 'mes(ﬂf

Y 4 —
00beM cHera (B M%), BhINaBLIEro 3a BpeMms t (B yacax), 0<£r<24. B yomenrt BpeMenn! = 0 pa YIMLAX TOPOJA JIEKUT

S(Ij .M

Jaoniero Ha yJMIbl Topoaa B Topoa€ B TECUYCHHUE CYTOK, MOXHO ONHKCAaTh YPaBHCHUEM

1000 m® cHera. YcTaHOBUTE COOTBETCTBHE MEXKJLY BpEMEHEM t M 06BEMOM CHETa, JIEXKAIIEro Ha YIMIAaX roposa
CocTaBbTe MaTEeMaTUIECKYIO MOJIENb OTOW 33J]a4d U PEIIuTe e€.

3agaua 3. [[is penieHus 3a1a4n CACIANTE CXeMAaTHIECKUAN YePTEeX U MOIyInuTe (PYHKIMOHATEHYIO 3aBHCUMOCTb I10
yKa3aHHIO K 3amave. Halinure o6iacTh onpeneneHus 3o (yHKINU 110 CMBICTY 3a7aui. BeaucinTe 3HaYCHUS 3TOH
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OneHouHble CpeCTBa

(yHKIIMM TIpH TPEX pa3IMYHBIX 3HAUEHHSIX apryMeHTa. Mccnenyiite GyHKIuUI0 Ha HanOoJIblee 1 HaMMEHBIIIee 3Haue-
Hust. OTBETHTE Ha BONPOC 3aauH.

«Ceuenue TOHHENS UMeeT (opMy MPSIMOYTOJIbHUKA, 3aBEpIICHHOT0 ToTykpyrom. [lepumerp ceuenus 18 m. [Ipu kakom
pannyce TOXyKpyTa IUIOIMaAb CeUYeHIs OyaeT HanOOobIIei?)

O603HaubTE pajuyc Noaykpyra depes | u BeIpasute miommas S cevenms kak dynximo ot I $=5(n) .

3ananne 4. CocTaBbTe ITOPUTM PELICHHS JIMHEHHOTO OAHOPOAHOTO AN HEepeHIINAIBHOTO YPABHEHUS C TOCTOSHHBIMU
k03¢ duLneHTaMu.

3amaua 5. Jlns u3ydeHus KOJMYECTBEHHOTO NpH3Haka X M3 TeHEpaIbHOW COBOKYIHOCTH H3BJIEYEHA BHIOOPKA

Xl PR Xn o0beMa n , AMCIOIIAA JaHHOC CTATUCTUYCCKOC PACIIPCACIICHUC.

1). IlocTpoiiTe MOJUTOH YacTOT.
2). [ocTpoiiTe aMIUPUUECKYIO QYHKIHUIO pacipeaeIeHus..
3). IlocTpoiiTe THCTOTpaMMy OTHOCHTEIBHBIX YacTOT.

4). Haiigute BhIGOpOuHOE cpemtee X , BhIGopounyro aucnepentio D, BpiGopounoe cpennee kBagparnueckoe

2
OTKJIOHCHHEC Gg , HICTIPABJICHHYIO JUCIICPCUIO S"mu HCTIPABJICHHOC CPEIHEC KBAAPATUYECKOEC OTKIIOHCHHUE S.

5). Ilpu naHHOM ypOBHE 3HAUMMOCTH Ol NpOBEphTE MO KpuTepHro [InpcoHa runoTe3y 0 HOPMAIBLHOM pacmpese-

JICHUHU reHepam)Hoﬁ COBOKYITHOCTH.
6) B CJIyda€ NPUHATHA THIIOTE3bI O HOPMAJIBHOM pacupeaCICHUN HaﬁﬂHTe JOBEPUTCIIbHBIC MHTEPBAJIbI 1JIA Ma-
TEMATUYCCKOTO OXMJAHUS (d M CPEeAHEro KBAJPATHUYCCKOTO OTKJIOHCHMS (e) npu JTaHHOM YPOBHC HaJCKHOCTH

Y= 1—-0o. ( [pussTh OL = 0,01)-

X

9

13

17

21

25

29

33

37

n.

5

10

19

23

25

19

12

7

44




0) Ilopsinox nmpoBeaeHMs NMPOMEKYTOYHON aTTeCTallMH, NMOKAa3aTeJu H KPUTEPUH Olle-
HUBAHUSA:

[IpomexxyTouHast arrectanys IO AUCHUILIMHE «MaremaTtnka» BKIIOYAeT TEOpeTHYe-
CKHE BOIPOCHI, MTO3BOJISIONINE OLCHUTh YPOBCHb YCBOCHHUSI OOYUYArOIMMUCS 3HAHHUHN, U TIPAK-
THYECKHE 33/1aHHS, BBIBILIOMINE CTETIEHh COPMUPOBAHHOCTH YMEHHUIN M BIIA/ICHHM, IPOBO-
mutcs B popme 3k3amena (1 u 3cemectpsl) u B hopMme 3adeta (2 cemectp).

DK3aMeH 10 JaHHOW TUCUUIUTMHE TPOBOJUTCS B YCTHOU (hopMe Mo SK3aMeHalnOHHBIM
Ousieram, KaXJIplii U3 KOTOPBIX BKIIIOYACT 2 TEOPETUYECKUX BOIPOCA U J[BA MPAKTUYCCKUX 3a-
TaHUSs.

IMoka3aTeau 1 KPUTEPUH OLIEHUBAHUS JK3aMeHAa:

— Ha OLCHKY «OTJHYHO» — O0YYaIOIINICS 1EMOHCTPUPYET BBICOKUI ypOBEHb chopMu-
POBaHHOCTH KOMIIETEHIIUN, BCECTOPOHHEE, CUCTEMAaTHUECKOE M TIyOOKOe 3HAaHHE y4eOHOTro
Marepuaia, CBOOOTHO BBINOJHIET MPAKTHYECKUE 3a/laHHs, CBOOOIHO ONEpPHUPYET 3HAHHSIMHU,
YMEHHSIMH, IPUMCHSET UX B CHUTYAIHSIX MTOBBIIIICHHON CII0KHOCTH.

— Ha OLECHKY «XOPOILI0O» — O0YYaIOUIMHCS TEMOHCTPUPYET CPEIHUI ypoBeHb ChopMu-
POBaHHOCTH KOMIICTCHIIMII: OCHOBHBIC 3HAHHSI, YMEHUS OCBOCHBI, HO JOIYCKAIOTCSl HE3HAYH-
TENbHBIC OIIMOKM, HETOYHOCTH, 3aTPYIHEHHS NPU AHAIUTHYECKHX OIEpalusxX, IMepeHoce
3HaHMI ¥ YMEHHIA Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIUH.

— Ha OIICHKY «Y/IOBJIETBOPUTEIbHO» — OOYYAIOUIMICS JEMOHCTPUPYET IOPOTOBBIN
ypOBeHb C(HOPMUPOBAHHOCTH KOMIICTCHIMIA: B XO/I¢ KOHTPOJBHBIX MEPONPHITHI JOIyCKa-
IOTCS OIIMOKH, TPOSBISIETCS OTCYTCTBHE OTACIBbHBIX 3HAHWI, YMEHHI, HAaBBIKOB, 00ydaro-
IIMICS UCTIBITHIBACT 3HAUYUTEIIbHBIC 3aTPYIHCHUS TIPU ONEPUPOBAHUH 3HAHUSIMU U YMCHUSIMU
IPU UX [IEPEHOCE Ha HOBBIE CUTYAI[HH.

— Ha OIICHKY «HEYIOBJIETBOPHTEJIBLHO»— OOYUYAIOIIUICS JEMOHCTPUPYET 3HAHHS HE
6onee 20% TEOpETUYECKOT0 MaTepHaa, IOMyCcKaeT CyIIECTBEHHbIE OITMOKH, HE MOKET MOKa-
3aTh MHTEIUICKTYaIbHbIC HABBIKH PELICHUS MPOCTHIX 3a7a4 MM HE MOXKET MMOKa3aTh 3HAHHSI
Jlayke Ha YPOBHE BOCIIPOU3BEICHUS U O0BSICHEHUS HH(POPMAIHH.

Iloka3zamenu u Kpumepuu OUeHUGAHUA 3aUema:.

- IS cnavM 3a4vera oOydarolWiics TOKa3bIBaeT CPOPMUPOBAHHOCTH KOMIIETCHIIUH
OIIK-1 no pa3zaenam 2-ro ceMecTpa, T.€. I0Ka3bIBaeT COOTBETCTBYIONINE 3HAHUS (IO KpaiHen
Mepe, Ha YpOBHE BOCIIPOM3BEIEHHS M OOBSCHEHHs HH(OpMAlWN) M HHTEIUIEKTyalbHbIC
HaBBIKU PEUICHUS MPEJIOKEHHBIX B TabIuIE 11.7a) 3a/1a4;

- 3a4eT He C/IaH, €CIM pe3ybTaT OOyuYeHHs HE JOCTUTHYT, OOYYAIOIIMHCS HE MOXKET
NI0Ka3aTh 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U O0BSICHEHHS HHPOPMAIIMU, HE MOXKET MOKa-
3aTh MHTEIJUICKTYaJIbHBIC HABBIKM PEIICHHS MPOCTHIX 3a7ay.

8 YueoHo-MeTOIHYECKOE U MHPOPMAIMOHHOE o0ecTeyeHre TUCITUTLTHHBI (MOTYJIsI)

a) OcHoBHas JIuTepaTypa:

1. [umnayes B. C. Briciias matemartuka: yueOHuk / B.C. [llunaueB. — Mocksa: TH-
®PA-M, 2019. — 479 c¢. — (Beicmiee oOpa3oBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekct: anekrponHsiid. - URL:
https://new.znanium.com/catalog/product/990716. — Pexxum moctyma: 1jisi aBTOPH3. MOJIb30-
BaTeJen.

2. Marematuka: yue6. mocobue / FO.M. [lanmnos, JI.H. XKyp6enko, I'.A. HukoHona,
H.B. Huxonosa, C.H. Hypuesa ; non pen. JI.H. Xypbenko, I'.A. HukonoBoii. — Mockaa:
NH®PA-M, 2019. — 496 c. — (Boicmiee obpa3zoBanue: bakamaspuar). - ISBN 978-5-16-
102130-9. - Tekcrt: anekTponnsbiii. - URL: https://new.znanium.com/catalog/product/989799.
— PexxuMm gocTyna: 1y aBTOpH3. MOJIb30BaTeNeH.

0) /lomoJiHUTeIbHAA JIUTEpaTypa:


https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799

1. Teopus BeposATHOCTEH U MaTeMaTHUECKasi CTaTUCTHKA: Y4yeOHoe mocodue / buprokosa
JLT., bobopuk I'.1., MarBeeB B.U., - 2-e¢ u3a. - Mocksa: HUIl UH®PA-M, 2017. - 289 c.
(Boiciee obpazoBanue: bakanaspuar) ISBN 978-5-16-011793-5. - Tekcr: 3neKTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/370899.— Pexxum goctyma: uis aBTOPHS3.
II0JIB30BAaTENICH.

2. MaremaTtuka B mpumMepax u 3amgavax: yueO. mocobue / O.M. Jlertspesa, JIL.LH. XKyp-
oenko, ['.A. Hukonona, H.B. Huxonona, C.H. HypueBa. — MockBa: UHOPA-M, 2019. —
372 ¢. — (Bricmiee oOpa3oBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: aiiek-
tpounbid. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum pocrtymna: [yis
aBTOPU3. MOJIb30BATENCH.

3. Hanko, I1.E. Briciias MaTemMaTuka B ynpakHeHHsX U 3aaadax. (B 2-x gactax) [Tekcr]
/ II. E. anko, A.T'. Ilonos, T. . KoxxeBuukoBa. - M.: Beicmas mkomna, 1986-2009. ISBN:
978-5-488-02201-0. - 6onee 1000 .

Ouxrtenroisbll, I.M. OcHOBBI MaTeMaTH4ECKOTrO aHaiau3a: yueOHHK: B 2 vactsax / .M.
Ouxrtenronsll. — 11-e m3n., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacte 1 — 20109.
— 444 c¢. — ISBN 978-5-8114-0190-1. — Tekct: »BIEKTPOHHBIN / DIIEKTPOHHO-
oubanoreunas cucrema «Jlaupy : [caiir]. — URL: _https://e.lanbook.com/book/112051 . —
Pexum noctyna: ass aBTOpU3. MOJIB30BATENCH.

4. ®uxtenroubll, .M. OCHOBBI MaTeMaTUYECKOTO aHAIM3a: yueOHHK: B 2 gacTsax / [.M.
Ouxrtenronsl]. — 10-e uzn., crep. — Cankrt-IlerepOypr: Jlans, [6. r.]. — Yacts 2 — 20109.
— 464 c. — ISBN 978-5-8114-0191-8. — TekcT: D3IEKTPOHHBIH / DIEKTPOHHO-
oubanoreynas cucrema «Jlanw» : [caiit]. — URL: https://e.lanbook.com/book/115730 (nara
obpamienusi: 06.10.2019). — Pexum goctyna: AJjis aBTOPU3. MOJIb30BaTENCH.

5. lIunaues B. C. 3agaunuk no Beicuielt marematuke: yueb. mocodbue / B.C. Illunaues.
— 10-e m3x., crepeotrn. — Mocka: UHOPA-M, 2020. — 304 c¢. — (Bsicmee oOpa3oBa-
Hue). - ISBN  978-5-16-101831-6. —  Tekctr:  anmekrponHeld. —  URL:
https://new.znanium.com/catalog/product/1042456

B) MeTOAMYeCKHe YKA3AHUSA

1. AbpamoBa, .M. DnemMeHTHl BEeKTOpHOU areOpbl MU aHATUTHUECKOW reomeTpun: Me-
TOMYECKUE YKa3aHUs 1 cTyAeHToB I kypca Bcex cnenuansHocteid. — MI'TY, 2008. — 16 c.

2. Axmanosa, 3.C. Heonpenenennsiit uurerpan: Terpaas-koncnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, U.A. KpuBsie u noepxHoctH 2 nopsaka. [lonspHas cucremMa KoopJIuHar.
[TpakTukym — Maruutoropck: ['OY BIIO «MI'TY um. I''1. Hocosa», 2009. — 19 c.

4. TopsiueBa, H.A. Teopust pyHKIMI KOMIUIEKCHOTO NepeMeHHOro: Merondeckue yKa-
3aHMS M BapUaHThl MHIMBUIYaIbHBIX 3aJJaHUI JIs CTYJIEHTOB BCEX clienuaibHocTel — Mar-
Hutoropck: 'OY BIIO «MI'TY um. I''1. HocoBa», 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbIM UHTETPAT: METOINYECKUE YKA3aHUS JJISI CTYICHTOB —
Marnurtoropck: I'OY BIIO «MI'TY unm. I''1. Hocosay, 2010 — 12 c.

6. I'pauesa, JI.A. DieMeHTHI THHEHHOW anreOpbl, BEKTOPHOW aNreOphl U aHATUTHIECKOM
reomerpun: YueOHoe nocobue. - Maruuroropck: 'OY BIIO «MI'TY um. I''U. HocoBay,
2010 -63 c.

7. I'yruna E.M. JlaGopaTtopHblii npakTukyMm no cratuctuke ¢ npumenenuem EXCEL:
Merton. yka3. 1 1abopaTOpHBIX pabOT MO MaTeMaTHYECKOW CTAaTHUCTHKE.- MarHUTOropck:
I'OY BIIO «MI'TY um. I''. Hocosa», 2009 — 40 c.

8. UzocoB A.B. 'apmoHnyeckuii ananu3: MeToauuecKue yKa3aHusi U BApUAHTHI 3a/1aHUI
JUIS CAMOCTOSITENIbHON PabOThl M KOHTPOJIS 3HaHU cTtyneHtoB. — MI'TY, 2009. — 24 c.
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r) IlporpammHuoe odecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe o0ecnieueHune

Haunmenosanue 10

Cpok [eicTBUS JIAIEH-
No noroBopa p a H

3uH
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
FAR Manager CBOOOIHO pacpoCTpaHsIeMOe OeccpouHo
7Zip CBOOOJIHO pacIIpoCTpaHsIeMoe 0OeccpodHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHbIe CIIPABOYHBLIC CUCTEMBI

Hassanue xkypca

CchUika

HanunonanpHas

Hay4gHoro nutupoBanus (PUHII)

UH(POPMAIMOHHO-
aHaJINTHUYeCcKaslt cucreMa — POCCHUCKHIT WHIEKC

URL:
https://elibrary.ru/project risc.asp

IMouckoBas cucrema Axaaemus Google

(Google Scholar)

URL.: https://scholar.google.ru/

WNupopmannonnas cucrema - Enqunoe okHo
JI0CTyIa K MH(GOPMAIIMOHHBIM pecypcam

URL: http://window.edu.ru/

DJIEKTPOHHBIE pecypchl
MI'TY um. I''1. HocoBa

http://magtu.ru:8085/marcweb2/Defa
ult.asp

onodInOTEKHU

YHuBepcurerckas HWHGOPMAIIMOHHAS CH-

crema POCCU]

https://uisrussia.msu.ru

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJ'[BHO-TGXHI/I'-IGCKOG obecreyeHme JUCHUITIIIMHBI BKIIFOYACT:

Tumn u Ha3BaHUeE AyIUTOPUHN

OcHaleHue ayuTopun

VYyeOHble ayTUTOpPUU JUIS TPOBE-
JICHUS! 3aHATHI JIEKIIMOHHOTO THUIIA

Jlocka, MyJIbTUMEIMIHBIE CPENCTBA XPAHEHHUs, IIepea-
YU U [pe/iCTaBIeHNs] MHpOopMaluu

VYyeOHble ayTUTOpPUM JUIS TPOBe-
JEHUsl TMPAKTUYECKUX 3aHSITHH,
IPYNIOBBIX M HHAMBHUIYaTbHbBIX
KOHCYJIbTAaIlMi, TEKYylero KOH-
TPOJS W NPOMEXKYTOUHOM arre-
CTalllH

Jlocka, MyJIbTUMEIUMHBIN ITPOEKTOP, IKPaH

Komrmiekc Metoauyeckux pazpaboTok (pa3gaTouyHOro
MarepHrana i METOAMYCCKUX YKa3aHHii) U\IITH KOMILIEKC
TECTOBBIX 33/IaHUM JJI MOATOTOBKU U IIPOBEJEHUS MPO-
MEXXYTOUHBIX U pyOSKHBIX KOHTPOJIEH

[Tomemenuss UIsi CaMOCTOSITENb-
HOM paboThl yyamuxcs

[Tepconanbubie KOMIBIOTEPHI ¢ TakeTtom MSOffice, BbI-
X0JI0M B VIHTEpHET | ¢ IOCTYIIOM B 3JICKTPOHHYIO MH-
(dopManroOHHO-00pa30BaTEIbHYIO CPEly YHHBEPCUTETA

[Tomemienue s XpaHeHUs U
MPOPUITAKTHIECKOTO O00CTyKHUBa-
HUS y4eOHOro 000pyA0BaHUS

[kads! a1 XpaHeHUus: yaeOHO-METOANYECKOHN T0KY-
MEHTalllH, Y9e€OHOTO 000py/TI0BaHUS B Y4eOHO-
HATJISTHBIX TOCOOUi
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