MHUHUCTEPCTBO OFPA30OBAHMS 1 HAYKH POCCHUMCKOM ®EJEPALIMHA
®exepanbHoe rocyaapeTBennoe GloukeTHoe 00pasoBaTebHOE yUPeKIeHHE
BbIcIIero 06pa3oBanus
«MaruuToropeKHii rocy1apeTBeHHbIil TEXHHUECKHI YHHBEPCHTET HM. I'.!. HocoBa»

~ VTBEPKIAIO
/5 ANpeKkTop HHCTATYTA

| «@5 ‘centsiGps 2017 r.
\-,. ) . A :\\_—/ ™ /

NN
N 74

PABOYASI ITIPOI'PAMMA llI/IC[Il/.Iil"I';JIﬂl;I’I;ILl
MATEMATHKA

HanpasJjienue NMoAroToBKH

11.03.04 =DJIeKTPOHHKA H HAHOJIEKTPOHHKA

IIpoduae nporpamMmsl

HpOMbllIlJleH Hasl 3JIEKTPOHHKA

YpoBensb Bbicuero oopasosanus — 6akajaspuar
IIporpamma nNoAroTOBKH - akajieMH4YecKHil OaKajaBpuaT

®opma o0yueHus

ouHast
dakyJIbTeT du3nko-MmareMaTHYecKni pakyabTeT
Kadenpa Boicuieii MaTeMaTHKH
Kype 1,2
Cemectp 1,2,3
MarHuToropck

2017 1



Pabouas nporpamma cocrasnena na ocuose ®I'OC BO no HampasjieHHIo noarotosky 11.03.04 -

?{x;mpoma H HAHOSJICKTPOHHUKA, YTBEPKACHHOrO npukazom MOuH P® or 12.03.2015 r.. Ne

PaGouas nporpamMma paccMOTpeHa M ojo0peHa Ha 3acellaHuy kadenpb
Boicweit mamemamuxu ot «5» centsops 2017 r., nporokon Ne 1.

3as. kadeapon 5&/ / E.A. Ily3ankosa /

Pabouas npozpamma 0006pena Memooudeckol Komuccuei Hucruryra
ecTecTBO3HAHMS W craugaprTuszaumm «25» cenmabps 2017 2., npomokon Ne
L.

. ITpedcedamens /‘7 /W. 10. Me3un /

7
3as. Kadeapoit DrekmpoHuKU U MUKPOINEKMPOHUKU

:D‘{)K / C.H. JlykbsiHos /

+

CornacoBaHo:

PaGouas nporpaMma cocTas/ieHa: CTapilnM npenojasarenem Kadeapsl Bricuuei

MaTeMaTHKH
4? ~ /H.A. Ksacosa /

PeuensenT: fouenT Kad. [puknaaHoii MatemMaTHKy # HHGOPMATHKH, K.(.-M.H.

: ,jp” / J1.B. CmupHosa /




JIneT peruerpanun usMenennii n 10moaHenmii

4 Jlara.
[Moanuce
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3. 9 AK‘rya.nuzauHﬂ CBCJICHHH O MATepHANILHO- 03.09.2019 r.,

TEXHHYECKOM 00ecleyeH N JAHCLHITIHHBI
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1. Hean ocBoeHMsI AUCUUNIMHBI

LlenssMu OCBOEHHSI AUCIUILTMHBI «MaTemMaTruKa» SBISIETCS OpUEHTALUs Ha 00yueHHe CTY/IEHTOB
HCIIOJIb30BAHNI0 MAaTEMaTHYECKUX METOAOB IIPU OCYILECTBICHUM IPOLIECCOB: aHAJIU3 IOCTABICHHOU
3aJaud MCCIIEOBAHUS B 00JaCTH MPUOOPOCTPOCHUS; MaTeMaTHYeCKoe MOICITUPOBAHHUE MPOLIECCOB U
00BEKTOB Ha 0a3e CTaHAApPTHBIX MAKETOB ABTOMATHU3MPOBAHHOI'O MPOEKTHUPOBAHUS U HCCIIEAOBaHUS,
pa3paboTka MporpaMM W HX OTIENIbHBIX OJIOKOB, MX OTJIQJAKa M HACTpOWKa IS pelIeHHs 3aaay
npUOOPOCTPOCHUS; MPOBEIECHUE H3MEPEHUH (MEXaHMYECKUX, OINTHUYECKUX, OINTUKO-3JIEKTPOHHBIX
JeTanei, y3J10B U CUCTEM); UCCIICIOBAaHUE PA3IUYHBIX O0BEKTOB 10 33JJaHHON METOAMKE; COCTaBICHUE
OIMCaHWN IPOBOJUMBIX UCCIICOBAHMI U pa3pabaThIBAEMbIX TPOEKTOB.

2 MecTo TUCUMILIUHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl OATOTOBKHU
0akajiaBpa (MarucTpa, CrienuaJucTa)

HucuunnuHa «MaremaTuka» BXOIUT B 0a30Byl0 4acTh Onoka 1 oOpa3oBareibHOW MPOTPaMMBbl.
Vuyebnas pgucnunnuda bl.B.8. «MaremaTtuka SIBASCTCS JUCIUIIIMHOM MAaTEeMaTHUYeCKOro M
€CTECTBEHHOHAYYHOI'O ILIMKJa oOpasoBarenbHOro craHgapra OakamaBpa. OcBoeHHWE JTaHHOU
JUCLMIUIMHBI  MPEANOJAraeT, 4YTro B pe3yJbTaTe€ M3YYEHHUsI MIKOJBHOTO Kypca MaTeMaTUKH
oOyuaromuiicss uMeeT cPOPMHUPOBAHHOE MPEACTABICHHE O MAaTeMaTHKE KaK YHHUBEPCAIBHOM S3BIKE
HayKd, 00 HuIesAX W METOoJaX MaTEeMaTHUKH, BIAJCeT MaTeMaTUYECKUMHU 3HAHUSMU M YMECHUSIMU,
cooTBeTCcTByOmUMHU DeieparbHOMYy KOMIOHEHTY TOCYIapCTBEHHOTO CTaHapTa 001ero oopazoBaHus,
MMEET pa3BUTOE JIOTHYECKOE MBIILUICHHWE, MPOCTPAHCTBEHHOE BOOOpakeHHE, O0JIaJaeT BBICOKUM
YPOBHEM AJITOPUTMUUYECKON KYJIbTYPHI.
N3yuenne quciumInHel 0a3upyeTcs Ha MIKOJBbHBIX Kypcax MaTEMAaTUKU U HHPOPMATHUKH.

JlucuuiiuHa sBisieTcs MpeaiecTBYIOMEeH s 3y4yeHusl AUCUUILIIUH: PU3UKA, XUMHUS, U JIp.

3 Komnerenuun ody4arouerocsi, popmupyembie B pe3yibTaTe 0CBOCHHUS
AUCHMILIMHBI U JIAHUPYeMble pe3yJabTaThl 00y4eHust

B pesynbpTare ocBoeHHs AMCHMIUIUHBI  «MaTemaTuka» OOy4arouuiics IODKeH o0ianaTh
CHEAYIOUIENH KOMIIETCHIIUEH:

CrpyKTypHBII

DJIEMEHT [Tnanupyemsie pe3ynbTaThl 00yUeHHs
KOMIIETEHIINH

OIIK-1 - cnocoGHOCTHIO NPEACTABJIATH AeKBATHYI0O COBPEMEHHOMY YPOBHIO 3HAHUMH
HAYYHYI0 KapTHHY MHPAa Ha OCHOBE 3HAHHMS OCHOBHBIX II0JIOKCHHMH, 3AKOHOB M METOJ0B
€CTeCTBEHHbIX HAYK U MATEMAaTHKHU

3HaThb — HEoOXOJIUMBIN MepeueHb OCHOBHBIX OMPECICHUN U MOHSATHI pa3/iesoB
MaTeMaTUKU: BEKTOpHAs W JIMHEWHas anreOpa, aHaTUTHYecKas
reometpusi, auddepeHnuaTbHOe W HHTErPajbHOE  HCUYUCIICHUS,
muddepeHIanbHbIe yYpaBHEHMUS, Teopus BEPOATHOCTEMN u
MaTeMaTU4yecKasi CTATUCTUKA; YUCIEHHbIE METOJIbl HE TOJBKO Ha YPOBHE
BOCTIPOM3BEICHUS U O0BSICHEHUSI MH(OpPMAIIMK, HO U UHTEJUIEKTyalbHbIC
HaBBIKM TIPUMEHEHUS 3HAHWUW JUIsi pelIeHus MpodiieM | 3ajad,
HAXOXJICHUS YHHUKaJIbHBIX OTBETOB K TMpoOieMaM, BBIXOASAIIUM 3a
paMK{ OJHOW NHWCUUIUIMHBI, a TakkKe [JIi OLUEHKH U BBIHECEHUS
KPUTHUYECKUX CYXKICHUN;

— BBICOKMM YpPOBEHb 3HAHUW OCHOBHBIX METOJIOB HCCJIEIOBaHUA,
HCIIOJIb3yEMbIX B MaTEMATHYECKOM aHAJIM3€, TEOPUU BEPOATHOCTEH M

MaTeMaTHYeCKOM CTAaTHCTUKH,  BEKTOPHOM M JHUHEWHOW anredpe,
AHAJTUTHYECKON T€OMETPUH;
YMeTh — pewiars 3aa4M [10 U3y4aeMbIM TEOPETUYECKU pa3ernam;

— ob0cyxnarh cnocoObl 3(QQeKTHBHOrO pemeHust audQepeHrarbHbIX




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tmannpyemsie pe3yabTaThl 00yIeHUS

YPaBHEHHI M X CUCTEM; ONPEACIATh dIPPEKTHBHOCTD PEIICHUS 3a]1a4H,
MOJYYEHHOTO C TIOMOIIBIO YHCIIEHHBIX METOJIOB;

pacrno3HaBaTh 3¢ exTuBHBIC pe3yIbTaThI 00paboTku
IKCIEPUMEHTAIBHBIX JAHHBIX OT HEA(PPEKTUBHBIX;

KOPPEKTHO BBIPaXKaTh M apryMEHTHPOBAHHO OOOCHOBBIBATH MOJIOKCHHS
IPeIMETHOM 001aCTH 3HAHHUS;

BBIJICJIATh 3HAHUA, KaKUX MOHATHHA TpeOyercs Uil pelIeHUs TeX WIIH
UHBIX 337a4, OOBACHATH U CTPOUTHb THIWYHBIE MOJENU Y4EOHBIX
MaTeMaTHYECKUX U MEKIUCIUTUIMHAPHBIX 32134,

00CyX/1aTh c11oco0bI 3(pPEKTUBHOTO peIICHMS,;

Bnanets

IPAKTUYECKMMHM YMEHMSIMH UM HaBbIKAMM IIPUMEHEHUS OCHOBHBIX
METO/OB HCCIICJIOBAaHUS MaTeMAaTUKU B NpOoQecCHOHaIbHON o0macTu,
IPAKTUYECKMMM ~ YMEHUSIMM M HaBbIKAMM  UX  BO3MOXKHOIO
MEXIUCHUIUITMHAPHOTO IPUMEHEHMUS;

BJIaJICHHE HABbIKAMHM M METOJMKAMH 0000IEHHs pPe3ysIbTaTOB peIleHus,
JKCIIEPUMEHTAIILHON JEATEIBHOCTH;

BJIAJICHHE CII0COOAMHU OIICHWBAaHHS 3HAYMMOCTH M TPAKTHYECKOM
IIPUTOHOCTH ITOJIYYE€HHBIX PE3YJIbTaTOB;

BJIaJICHHE CIIOCO0AMH COBEPIICHCTBOBAHUS MPO(ECCHOHATBHBIX 3HAHUH
U yMEHHWH IyTeM HCIOJIb30BaHUS BO3MOXXHOCTEH WH(POPMAIMOHHOM
Cpenbl,

A Takxe

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

MnaHupyemble pesyrnbTaTbl 06y4eHUs

OIIK-2 - cnoco0HOCTHIO BHISIBJIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MP00JieM, BOSHUKAKIIUX
B Xo1e npogeccHOHAJBLHOMH AesITeJIbHOCTH, PUBJIEKATH JJIsl UX PeLIeHUs COOTBETCTBYIOLIUM
(usuko-MmaremaTuyecKuii annmapar

3HaTh

YUCJICHHBIC MCTOAbI HE TOJIBKO Ha YPOBHE BOCIIPOU3BCACHUA U 00BSICHEHHS
I/IH(I)OpMaI_[I/II/I, HO U HMHTCJUICKTYAJIbHBIC HABBIKWU TTPHUMCHCHUS 3HAHUU JUIA
peiCHuA HpO6J’I€M n  3ada4, HaxXO0XACHHUA YHUKAJIIbHBIX OTBETOB K
npo6neMaM, BBIXOJAIIUM 3a pPaMKHU OHHOﬁ JUCHUIIIIMHBI, a TaKXC OJIsA
OIICHKHU U BBIHCCCHUA KPUTUICCKUX CY)K)IGHI/If/'I;

YMmeTn

BBIJICTISITh 3HAHUSI KaKUX TOHATUN TpeOyeTcs A pelIeHHs TeX WM HHBIX
3a/1a4, OOBSICHITH U CTPOUTH TUIIUYHBIC MOJEIH yUYEOHBIX MaTEMaTHYECKHIX
Y MEKIMCIUIUIMHAPHBIX 33/1a4;

Bnanets

BIIAJICHUE HABBIKAMH M METOJMKAMH OOOOINEHHUs pPEe3ylIbTaTOB pEIICHUS,
AKCIIEPUMEHTAIIBHOMN JAEATEIBbHOCTH;

BIIQJICHUE CIOCOOAMU OIEHWBAHHS 3HAYUMOCTH M TPAKTUYECKON TPHUTOM-
HOCTH MOJYYEHHBIX PE3yJIbTaTOB.




4 CTpyKTypa U co/iepKaHHue QUCUUILITHHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIUHBI cocTaBiisgeT 15 enunni 540 akaa. Yacos, B TOM YHCIIE:
- KOHTakTHas pabora — 278,8 akaJ. 4yacos:

— ayauTtopHas — 270 akaj. 4acos;

— BHeayauTOpHasi- 8,8 akaj. 4acoB
— camocTosATeNbHas padota — 225,5 akaj. 4acos;
— TOJArOTOBKA K dK3aMeHy — 35,7 akaj. yaca.
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Paznen 1. Boicmias ajnredpa u aHAJUTHYECKAsI TeOMETPHS
OIIK-13HaTh OCH.
MOHSTUSA TUHEIHON
anreopsl, BIIAJICTh
N - IOJITOTOBKA K NpakTHyeckoMy |[IpoBepka HHIUBUAYaATBHBIX
1.OnemeHTh! TMHEWNHON . MaTeM. anmnapaTom
1 6 6/21 |10 3aHSTHIO, 3aJlaHUi, KOHCYJIbTALMHM TI0
anreopsl . IIPUMEHEHUS OCH.
Tunosoii pacuer (TP) Nel |pemenuro PI'P .
METOJI0B JTUHEHHOU
anredpel B (u3uke u
npo¢eCcCUOH. AUCI.
OIIK-13HaTh OCH.
NOHATUS ~ BEKTOPHOMU
[TpoBepka WHAWBUIYAITBHBIX
AynuTOpHas KOHTPOJIbHAS  (3a/laHUil, KOHCYJbTAallUU IO anreope, BAANCTD
2. BextopHas anrebpa 1 6 6/21 |10 y p P ’ Y MaTeM. anmnapaTom
pabora (AKP) Nel noarotoBke k pabdore (AKP)
Nol MIPUMEHECHHS OCH.
B METO/IOB BEKT ayreOpbl
B (u3HKe
T a—— IIpoBepka wunauBuayanbHbix |OIIK-1, 3Hare ocH.
3. AHaauTHdeckas reoMeTpHs 1 6 6/21 |10 Y 3aJJaHU, KOHCYIBbTAIIMH II0|OHSITHS aHaJINT.
3amanne (M13) Nel ’ y
} PELIEHUIO TeOMETPUH,  BIAJETh




—_
AynuTtopHas = § v%
KOHTaKTHas paboTa g3 -
o, o)
= B aKaJ. yacax 5 = . dopma TeKyliero KOHTpoJIs S ==
Pa3nen/ Tema 3 ( ) A= Buj caMOCTOSITENIbHOIM P ym p g5z
S " YCIIEBAEMOCTH U s &
JUCIUTIAHBI 3 . : S < paboTsI . &g o
= E 8| 5 5 m MIPOMEKYTOUHOM aTTeCTalllH E B E
© = |&E| EE| 8% ° @3
| o = Z = s S SERENS
O I < I = = X
g < S o < @) L8 o
B o 50 2 &
(@
MaTeM. anmnapaTom
PUMCHCHUS OCH.
METOJIOB aHAJIUT. TEOM.
B (¢usmke, Hauepr.
TeOMETPHUH
Hroro no pazneny 1 18 18/61 30 AKP Nel «BexTopHas
anredpa
PI'P Nel «DnemeHTsI
JUHEHWHOH anreopbl
Paspgen 2.maTtemaTuyeckum aHanums
OIIK-1, 3HaTh OCH.
MOHSITUS MaTaHAIIN3a,
. BJIAJICTh MaTEM.
4..BBeneHue B MaTeMaTHUECKUN MOATOTOBKA K MPAKTUYECKOMY
a”HaJIn3: Opeaeil u 3aHsaTHio, MJ13Ne2 IlpoBepka WHAWBUIYAJILHBIX aftiapaToM
- 1P 1 6 6/21 ’ - POBED! Y IPUMEHEHHUS OCH.
HEMPEPBIBHOCTH (YHKITHH - BeimonHeHue «IIpenen. 3aJlaHuH,
. . METOJIOB MaTaHaIH3a B
OJTHOW TIEpEMEHHOM HenpepsIBHOCTS.
¢du3uke,
MaTepuaioBeICHUH U
Jp. TpoeCCUOH. TUCII.
5.1 uddepennmnansroe OIIK-1,0IIK-2, 31aTh
ucyMcieHne QyHKIUH OJHON OCH. IOHATHS TUQ.
NepPEMEHHOI: WCYHCIICHUS, BIIAJICTh
3aaun, TPUBOIANINE K - KOHCYIILTAINN 110 PEMICHHIO |\ e, anmrapaTom
> 1P . 1 4 4/21 TP Ne2 TP, IIposepka TP Ne2 ’ P
MOHSTHIO TIPOU3BOIHOM. MPUMEHEHUS OCH.
Ompenenenue MPON3BOTHOM METOOB (. UCUUCTT.
(GYHKLIUU B TOUKE. B pu3uKe,
Juddepennunan, ero MaTepUaJIOBEIEHUU U
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re€OMETPUUYECKUN CMBICTT Ip. Tpo(heCcCUuOoH. AUCII.
I'eomerprueckuii u
MEXaHUYECKUU CMBICT
npousBoaHou. [IpaBuna
mudepeHIpoBaHus U
TabJIMIA TPOU3BOJHBIX.
OIIK-13HaTh OCH.
59 TOHSITHS TUQ.

' UCUHCIICHUS, BIIAJICTh
HuddeperunpoBanue HeSIBHO MATEM. AIIADATOM
3aJaHHBIX, TapaMeTPUUECCKU AKP No2 ayquToOpHAas KOHTPOJIbHAsA ’ P

’ . 1 4 4,21 |10 MIPUMEHEHHUS OCH.
3aIaHHBIX (YHKIIHUM. paborta (AKP),mpopBepka
METOJIOB TU(. UCUHCIT.
Jlorapudpmuueckoe
B pu3uKe,
g depeHIpoBaHUE.
MaTepUaTOBEICHUH H
Jp. Tpo(heCCUOH. JHCII.
OIIK-13HaTh OCH.
5.3 MOHSTUS TUQ.
[TponsBoHEIC U WCYHCIICHUS, BIIAJICTh
b hepeHIanbl BEICIIIUX CamocrosTenLHas padota ¢ MaTeM. anmnapaTrom
o SIZ[KOBp OCHOBHBIE TEOPEMEI 1 4 4211 |8 TIUTEPATYPOH — I0Ka3aTeNLCTBO | KOHCYIhTaNMH 110 I I/IMC.HCHI/ISIPOCH
P nnq)(i)epeHuHanLHor(? Teopemsl Pourd, Jlarpanika, |I0Ka3aTelbCTBY TEOPEM MI;TOHOB s I/IC.‘II/ICJ'I
Komm ' '
UCYHCIICHUS: TeOpeMbl Pous, B (hm3UKe,
Jlarpanxa, Komu MaTepUaIoBEICHUH U
1p. TpoeCCUOH. TUCII.
54 KoHncynbTamuu no OIIK-1,0IIK2, 3HaTh
. MOJITOTOBKA K MPAKTHICCKOMY
®dopmyna Teiinmopa. 2 2 8 SAHSTHIO [TprMeHEHHIO POU3BOIHBIX |OCH. TOHATHS TUQ.
[TpumeHeHne Mpou3BOIHBIX MIPY BBIYHCIIEHUSX VCYHCIICHUS, BIIAJIETh
b
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IIPU BHIYMCIICHUH MPEEIIOB. MaTeM. anmnapaTrom
IIpaBuno Jlonurans. [IPUMEHEHUS OCH.
METOJI0B Iu(. ucumci.
B (hu3HKe,
MaTepuaioBeICHUH U
Ip. TPO(hECCUOH. JWCII.
- BeimosiHeHUEe /I3 Ne3 OIIK-2, 3HaTb,yMeTbh,
5.5. UccnenoBanue GyHKIHN C «IIpumeHenune npon3BOAHON BIIAJICTh
nmomoInpio auddepeHim- 2 421 |10 s uccnenoBanus pynkiuii u  |I[Iposepka U3 Ne3
QJIBHOT'O UCUUCIICHUSI. MTOCTPOCHHUS TPAPHUKOBY,
6.1
HHTerpanbHOE UCYUCIICHHE OIIK-1, 3HaTe OCH.
(GyHKIMI OqHON IepeMeHHOM MIOHATUSA UHTETD.
[TepBoobOpanas GpyHKITHS. UCUMCTICHUS, BIAJETh
Heonpenenennslii ”HTErpa1 u MAaTEM. anmnapaTrom
beil Terp AKP Ne3 ayUTOpHas KOHTpPOJIbHAS P
€ro OCHOBHBIE€ CBOMCTBA. 1 4 421 10 MPUMEHEHUS OCH.
pabota (AKP),mpopBepka
Tabnuna HeonpeIeneHHbIX METO/I0B UHTETP.
MHTETPAJIOB OT OCHOBHBIX 3JIe- ucuucia. B (usuke,
MEHTApPHBIX (QYHKITUH. MaTepuajoBEIEHUU U
Henocpencrsennoe Jp. Tpo(eCcCHOoH. TUCI.
WHTETPUPOBAHNE
6.2 OIIK-13HaTh OCH.
OCHOBHBIE METO/TbI HHTETPHU- MOATOTOBKA K TMPAKTHYECKOMY |- KOHCYJIBTAIIUHU 110 PEIICHUIO | TOHATHS WHTETD.
poBanus HTerpupoBanue 1 4 421 8 3aHSATHIO, N3 No4 WCYHUCIICHUS, BIAJETh
3aMEHOM NMePEMEHHOM U T10 - BemmosHeHue MJ13 Ned MaTeM. anmnapaTrom
yacTtsiM.MHTerpupoBanue MPUMEHEHUs OCH.
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paLMOHATIBHBIX ApoOei. METO/10B UHTETD.
ucuncia. B (usuke,
MaTepUAJIOBECHUN U
1p. TPO(hECCUOH. JHCII.
OIIK-13HaTh OCH.
HOHSATHS UHTETP.
6.3 HCUYMCIEHHS, BIIaJETh
WuTerpupoBanue MOJIrOTOBKA K TPAKTUYECKOMY |- KOHCYJIbTAIUU MO PEIICHHUIO [MATEM. armapaTom
TPUTOHOMETPUUECKUX 1 6 6/21 5,2 |3aHATHIO, N3 No4 MIPUMEHEHUS OCH.
BbIpakeHM. MIHTErpupOBanue - BoinosiHeHue MJ13 Ne4 ITposepka NJ13 Ne4 METO/I0B UHTETD.
UppalMOHATIbHBIX BBIPAXKEHUH. UCUuCl. B  (U3HKE,
MaTEepPHaJIOBECHUA U
Jp. TpoecCHOH. TUCI.
Hroro no pasneny 1 36 36/ 75,2 |AKPNel,2,3
161 TPNel,2
NA3Nel,2,3,4
Hroro 3a cemectp 1 54 54/122 | 105,2 3a4er OIIK-1,0I1IK-2
3yB
Bropoi cemecTp.
7.1 2 4 4112 6 - IOJIrOTOBKA K MPAaKTUYECKOMY |- KOHCYIbTanuu o pemenuto|OIIK-1
OnpeneneHHbii WHTEerpall. 3aHATHIO, N3 Nes, 3yB
®opmyna Herotona-JleioHumna. - BemonHenne M3 Ne5|- mpoBepka MJI3 NeS
CaoiicTBa ONPEJIETIEHHOT O «OmnpeneneHHplii  MHTErpan M
MHTErpaa. 3ameHa ero MPHUJIOKEHUSD,
MIEPEMEHHON ¥ MHTETPUPOBAHHE -
10 YacTsM.




AynutopHas = ?é\ o’
KOHTaKTHas paboTa % g = S
Pasnen/ rema E; (B axaz. uacax) § § Bun camocrostenpHoONn Popma TeKyIero KOHTPONA g QE) %
JUCIUTIAHBI = . : g5 paboTsI YCIICBaCVOCTH 1 22 5
O = 55| E & 58 IIPOMEXYTOYHOM aTTeCTallK = =
5 | &% £85 | ¢ =8
5 |S&| &3 | &8¢ g
=R I~ N 2 &
(@
7.2
HecoOcTBeHHbIE HHTETPATHI. 2 2 2/N2 4 - MOATOTOBKA K MPAKTHYECKOMY |- KOHCYbTanuu 1o pemeHuto|OITK-1
3aHATHUIO, N3 Ne5 3yB
- BemmonHeHue M3 No5|- mpoepka M3 NeS,
«OrnpeneneHHbli  UHTErpan |-
€ro MPUIIOKEHUS,
- CaMOCTOSITEJIbHOE H3y4eHHUE
JIUTEPATYPHI:
HTtoro no pazneny 6 6/14 10 N3 Ne5
Paznen 3. Iuddepennuanbaoe ucuuciaenne GyHkuuii HeckoJabkuX nepemMenHbix (OHII)
8.1. 2 2 2 2 - CaMOCTOSATEIbHOE H3YUYEHHE OIlK-1
OcHoBHbIE CBOMCTBa (DYyHKIIMIA, JUTEPATYypPBI o TeMe: 3YB,
HENPEPBIBHBIX B 3aAMKHYTOU «OCcHOBHBIE CBOMCTBA
obnactu.lIpenen " (GyHKLIUH, HENpepbhIBHBIX B
HenpepsiBHOCTh DHIIL. 3aMKHYTOM 00JIaCTH.
8.2. 2 2 2 2 - OJrOTOBKA K MPAaKTUYECKOMY|-  KOHcyiabTHpoBaHue 10 |OIIK-13yB
ITonsarue YaCTHBIX 3aHSTHUIO, perenuto TPNe3 |
npousBoaHbIX. J{uddepenmnupye - BeinosaHeHue TPNe3 «®HIT |-
Moctb  OHIL duddepenunan -
@HIL.
8.3. 2 4 4/21 4 - IOJITOTOBKA K NMPAKTHYECKOMY |-  KOHcylapTHpoBanue 1o |OIIK-1
[TpousBogHas CIOKHON 3aHSTHIO, pemennto TPNe3, mpoBepka|3yB,
¢ynkuuu. YactHbie BbINOSHEHUS TPNe3 |
IIPOU3BOJIHBIE U -
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muddepeHmranbl BRICINX
MOPSAKOB. Y CIOBUE HE3ABH-
CHUMOCTH OT HOpsiAKa
Qg QepeHITpOBaHUSI.
JuddepeHnrpoBanre HEIBHO
3aJJaHHBIX (YHKIHH.
8.4. 2 4 4/12 4 - IOJrOTOBKA K MpPaKTU4eCKoMY|-  KoHcyabTHpoBaHue 1o |OIIK-1,0I1K-2
[TonsTne 06 sxcTpemymax 3aHATUIO, pemennto TPNe3 «®DHII 3yB,
(GyHKIIUI MHOTHX IEPEMEHHBIX. - TPNe3 «®HII IpoBeEpKa BBINIOJTHEHUA
JlokasbHbIH U 17100abHBINA TPNe3 «®DHII
JICTPEMYMBI.
Hroro no pasneny 12 12/411 12 TPNe3 «®HII
Pasznen 4. UnTerpanbHoe ucuncjieHue PyHKINH HeCKOJIbKHUX nepeMenHbix (OHII)
9.1. 2 2 2 4 - MIOATOTOBKA K MIPAKTUYECKOMY |- KOHCYJIbTALMH 110 OIIK-1
JIBOMHOM WHTETpan U €ro oc- 3aHATHIO, - - caMocTosiTeNbHOE |«CBOMCTBaM  JBOWHBIX U |3YB,
HOBHbIE  CBOWCTBa.. 3aMeHa U3yueHHe JUTEPATYPHI: | TPOMHBIX HHTETPAJIOB)
TEPEMEHHBIX «CBoticTBa JIBOMHBIX 5
TPONHBIX HHTETPATIOB)
9.2. 2 4 4/41 6 - MTO/ITOTOBKA K MPAKTHYECKOMY |- KOHCYJIbTallu! no|OIIK-1,0I1K-2
TpoitHOl MHTETpall U €ro cBOM- 3aHATHIO, pemennto /13 Ne6 3YB,

CTBA.,3aM€Ha NEPEMEHHBIX :

WINHAPUYECKUE u
chepuieckue KOOPJIMHATEHI.
I'eomerpuyeckue u

- BemonHenne HMJI3  Neb

((KpaTHBIC HUHTErpajIbD»

- mpoBepka NJI3 Ne6
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MeXaHU4EeCKue HPUIOKEHUS
KpaTHBIX MHTErPaJIoB..
9.3. Kpuponuneiinbie| 2 2 2/14 6 - BeinosHeHue NJ13 Neb - npoBepka MNJI3 Neb, OIIK-1
uHTerpansl 1 u 2 poga «KparHble HHTErpaIBI», - 3yB,
UHTETPaJIoB»
Hroro no pazneny 8 8/81 16 N3 Ne 4, yueOnas kaprta
«IIpusokeHns1 KPATHBIX
HHTErpajioB)
Pa3nen 6. O0bikHOBeHHbIE TU(pPepeHunanbHbIe ypaBHeHus (OAY)
10.1. OObIKHOBEHHBIE| 2 4 4 4 - IMIOATrOTOBKA K MPAKTUYECKOMY |- IIpOBEpKa- AKPNe4 |OIIK-1
muddepeHnrabHbIC 3aHATHIO, OOBIKHOBEHHEIE 3YB,
YPaBHEHUs IIEPBOIO MOPSAKA. - - AKPNe4 «OObixkHOBeHHBIC | iU hepeHInaIbHbIe
g depeHIaIbHbIe ypaBHEHMs [IEPBOTO MOPSIKA
YpaBHEHHUS [IEPBOTO MOPSJIKA»
10.2. AY BbICHIMX MOPSAKOB,| 2 4 4/41 4 - IOJrOTOBKA K MPAaKTUYECKOMY|-  KOHcyiapTHpoBaHue 1o |OIIK-1
CBOJAIIHECS K IEPBOMY 3aHATHIO, pemenuto TP Ne4 - mpoBepka|3yB,
- BbmmonHeHne TP Ned|poimonnenus TP Ned
«OO0bIkHOBEHHBIE IV »,
10.3. Jluneiinpie| 2 4 4/41 4 - MMO/ITOTOBKA K MPaKTHYEeCKOMY |-  KOHCyibTHpoBaHue 1o |OIIK-1
muddepeHnranbHbIe 3aHATHIO, pewenuto TP Ned - mposepka [3yB,
ypaBHEHUs  N-TO  WOpsAKa. BbINOJIHEHUST TP N4 -
JInneitnoe OZHOPOAHOE
YpaBHEHHUE. Heonnopoanoe
(JIHAY), BU/ o011ero
pewennss. Meton  Bapuanuu

IIPONU3BOJIbHBIX IMOCTOSHHBIX.
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JIHJY co cneunanbHOM MpaBoit
4acThO.
10.4. Metozsl pemieHust cucteMm| 2 4 4 4 - MMOATOTOBKA K MPAaKTHYEeCKOMY |-  KOHCyibTHpoBaHue 1o |OIIK-1
g hepeHIHaTBEHBIX 3aHSTHIO, pemnenuto TP No4 3yB,
ypaBHeHui# (1-ro mopsiaxa). - BeinosiHeHue TP Ne4 - IIpoBepKa BhINOJHEHUSA TP
No4 - zammra TP Ned .
Hroro no pazneny 16 16 16 TPNe4d, AKPNed
Pasznen 7 Paabl
11.1Y9ucnoBsie psanel.| 2 4 4121 4 MOATrOTOBKA K HpakTuyeckomy mpoBepka AKPNoS OIIK-13yB,
HeoOxoguMbIii U JOCTaTOYHbBIE 3aHgTuo, AKPNeS
MPU3HAKH CXOAMMOCTH. «HucnoBsie psab»
[TpuznaxJleitoauia hilae:
3HAKOYepeyIOLIMXCs PsJIOB
11.2.®yHKIIMOHANBHBIE  PSIABL| 2 4 4 4 NA3;7 Pan - KOHCYJIbTAlIU! o |OIIK-1
CTEIEHHBIE PAIBL Psan Tennopa..pas3noxeHue B psj pemenuto M3 Ne7 3yB,
Telnopa..pa3noxenue B psn AIIEMEHTApHBIX (PYHKUINN - npoepka NJI3 Ne/
AIIEMEHTAPHBIX (PYHKIIMIHA
11.3 OnemeHTsl| 2 4 4 53 |UA3Ne8 Psanpr Oypee. - KOHCYJIbTallUH no|OIIK-1,0I1K-2
rapMOHHUYECKOTO aHanusa. pemenuto /13 Ne8 3yB,
Psaner @dypee.  YpaBHeHus - mpoBepka MJI3 Ne8
MaTeMaTHYECKON PU3NKH
Hroro no pazneny 12 12 13,3 TPNe4, AKPNe4,5,1JI3Ne7,8
HToro 3a cemectp 2 54 54/122| 67,3 8,5 3x3amen OIIK-1,0IIK-2
3B,

TpeTun cemecTtp
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Paspnen 8. UnciieHHbIe MeTOABI
12.1. Ywucnennoe pemenue| 3 0 2/N2 1 - MMOJrOTOBKA K MPAKTHYECKOMY |- KOHCYJIbTAIIH o |OI1K-2
TPAHCIUEHJEHTHBIX YpaBHEHUH 3aHSTHIO, pemenuto /13 No9, 3yB,
Metobl YUCJIEHHOTO - Bemondenne W3 Ne9|- mposepka MJI3 Ne9
WHTETPUPOBAHUS «MeToibl XOp/ M KacaTelbHBIX
peleHus ypaBHEHU»
«YHCIIEHHOE UHTETPUPOBAHUEL)
12.2.  Meronsl 4yuciaeHHoro| 3 0 212 2 - MIOATrOTOBKA K MPAKTHYECKOMY |- KOHCYJIbTAlIU o |OI1K-2
pewenus 1Y 3aHATHUIO, pewenuto /13 NelO, 3YB,
- BeinosHeHue UJ13 NelO - mpoepka MJI3 NelO
«Hucnennoe pemenue JY»
Hroro no pasgeny 0 4/14 3 N3 Ne9, UI3Nel10
Pa3nen 9.25emeHTHI Teopuu PyHKIMI KOMIJIEKCHOTO TEPEMEHHOI0 U ONEePANMOHHOI0 HCUHNCIEHHU S
13.1 2 6/31 6 HOJArOTOBKA K MPaKTUYECKOMY|KOHCyJIbTanuu no pemenuto |OITK-1
KOMIIUIEKCHBIC quciia u 3aHSTHUIO, TP Ne5 «TDKIIx»- 3VB,
KOMIUIEKCHBIE ()YHKITUT MOJATOTOBKA K MPaKTUYECKOMY
3aHATHIO,
- BeinosHeHue TP Ne5
«TOKII»
13.2 2 6/31 6 MNOJATrOTOBKAa K mpakTtudyeckomy|pemeHuto TP Ne5 «TOKII»-|OIIK-13ys,
g depeHupoBaHue u 3aHATUIO, npoepka TP Ne5 «T®OKII»

UHTETPUPOBAHUE KOMILIEKCHOU
IIEPEMEHHOMN

- Bpinostaenue TP Ne5
«TOKIID»
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13.3 Teopusi BBIYETOB 2 8 8 MOJArOTOBKAa K mpakTtuueckoMy | mpoepka TP No5 «T®KII» |OIIK-1,0I1K-2
3aHATHUIO, 3YB,
13.4 DneMHTHI ONEpalMOHHOTO 2 8 8 IIPAKTUYECKOMY 3aHSTHIO, KoHCynpTanmuu 1o pemenuto |OITK-1,011K-2
HCYMCJICHHS.IIOHATHE - BeinosiHeHue MJI3 Nel 1 N3 Nell, 3yB,
OpHTrMHaja u «pewienue JY» - npoBepka N3 Nell
N300paKEeHUA.IPUIIOKEHHE K
pewenuto 1Y
HTtoro no pazneny 8 28/16 28 N3 Nell, TP Ne5
«TOKII»
Pa3nea 10. D1eMeHTHI TEOPUH BepOSTHOCTEM
14.1. OnemeHTs| 3 0 2 2 - IOJITOTOBKA K TpaKkTU4ecKoMy|-  KoHcynpTHpoBanue 1o |OIIK-1,0I1K-2
KOMOWHATOPUKH 3aHATHIO, pewenuto /13, 3YB,
- BBIOJHEHHE  JOMAIIHETro
3aJJaHus
14.2. Cnyvaiipie coObITHsA.| 3 2 4 4 - MMO/ITOTOBKA K MPaKTHYEeCKOMY |- - mpoBepka BbinonaHeHus | OIIK-1
OcHoBHbIE TOHATHS. Anredpa 3aHATHIO, AKP Ne5 «Teopus 3yB,
COOBITHH. Kitaccnueckoe, - BemosiHeHME  AKP  NeS|BepostHOCTEM»
reOMETPUYECKOE 5 «Teopust BEpoOsATHOCTEN»
CTaTUCTUYECKOE ONpEeIeHUS
BEPOATHOCTH. Axcnomatuka
TEOPUH BEPOSITHOCTEH.
Teopemsl CII0KEHUS u
YMHOKECHHUS. VYcnoBHas
BEpOSATHOCTB. POpMyria IMOTHOU
BEPOSITHOCTH M| dhopmyna
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baiteca. Cxema  bepnyimiu,
npubmmxenuss  Jlarulaca m
IlyaccoHa.
14.3. WzBectHbie| 3 2 4/12 4 - [IOITOTOBKA K MIPaKTHYECKOMY |-  KOHCyibTHpoBanue 1o |OIIK-1
pacripesielieHusl U UX 4YHCIIOBbIE 3aHATHIO, pewenuio /13, 3YyB,
xapakrepuctuku. HopmanbHoe -
pacripeiesieHue. W3BecTHBIE
pacnpesesieHuss U UX YHUCIIOBbIE
xapakTepucTuku. HopmanbsHoe
pacIpeielieHue.
14.4. 3akonsl OonbIMX yucen.| 3 2 2 2 - IOJrOTOBKA K MPAKTUYECKOMY|-  KoHcyabTHpoBaHue 1o |OIIK-13ys,
Hepasenctso U Teopema 3aHATHUIO, pELIeHHUIO 3a/1a4
YeObIméBa. LlenTpanbHas
IpeJesibHasi TeopeMa.
Hroro no pasgeny 6 12/12 12 AKP Ne5 «Teopus
BEPOATHOCTEN»
Pa3nea 9. DiieMeHTBI MaTeMATHYECKON CTATHCTHKH
15.1.  OcHoBHBIE  mMOHATHSA,| 3 0 4112 4 - NIOATOTOBKA K IIPAKTHYECKOMY |- KOHCYJIbTAallUH no|OIIK-1,0I1K-2
IE€HEPANIbHAsT COBOKYIHOCTb H 3aHATHIO, pemenuto M/13 Nel2, 3yB,
BBIOOpKA. Cratuctuueckue - BbmonHenue MJI3  Nel2|- mnposepka N3  Nel2
OLIEHKHU rapaMeTpoB «IlepBuunas oOpaboTka |«[lepBuunas o0OpaboTka
pacripenenenusi. ToyeuHble H pe3yJIbTAaTOB SKCIIEPUMEHTa»  |pe3yJbTaTOB IKCIIEPUMEHTA»
WHTEPBAIBHBIC OIICHKH.
15.2. HoBepurenbubie| 3 2 4 4 - NIOATOTOBKA K IIPAKTHYECKOMY |- KOHCYJIbTallUH no|OITK-2
WHTEpBAJbl I IapaMeTPOB 3aHATUIO, pemenuro MJ13 Nel3 3yB,
HOPMAJIBHOTO  pacCIpecIICHHUs. - BbmonHenue WJI3  Nel3|- mnposepka N3  Nel3
[TonsTne 0 KPUTEPHSIX «YucnoBele  XapaKTepHCTUKH | «UUCIIOBBIE XapaKTEPUCTHKU
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MIPOBEPKHU CTaTHUCTUYECKUX reHepalIbHbIX [TaPaMETPOBY reHepalbHbIX TaPaMETPOBY
TUTIOTE3.
15.3. Kpurnueckas oOmnacte,| 3 2 2 2 - MOATrOTOBKA K MPAKTUYECKOMY |- KOHCYJIbTAlIUU o |OI1K-2
YPOBEHb 3HAYUMOCTH, 3aHATHIO, pemenuto /13 Nel4, BYB,
MOIITHOCTh KpUTEPUSL. - BoeimmonHenue MJI3  Nel4|- Beimmonnenune WJA3 Nel4d
Kpurepuit cormacuss Ilupcona «IIpoBepka cratuctudeckux |«[IpoBepka CTaTUCTHYECKUX
JUIS TUIOTE3bl O HOPMAJIbHOM TUIIOTE3» TUIOTE3»
pacnpeesieHun
Hroro no pasneny 4 10/12 10 M3 NeNe 12-14
Hroro 3a cemectp 3 18 54/114 53 3a4er
HToro no nucumnniiuHe 126 144/U5| 225,2 1 3x3amena ( 2 cemecTp) U
6 23a4et (1 u 3 cemecTp)

U — B TOM YHUCJIC, 4acChbl, OTBCACHHBIC Ha pa60Ty B HHTCp&KTHBHOI’I (l)opMe.




5 Obpa3oBaTesbHbIe H HHPOPMAIHOHHBIE TEXHOJIOTHH

Peanuzanusi KOMIETEHTHOCTHOTO TMOAXOJa NPEIyCMaTpPUBAEeT MCIONb30BAHHE B Yy4eOHOM
nporecce aKTHBHBIX M MHTEPAKTHBHBIX (POPM IMPOBEACHUS 3aHATUH B COUYCTAHWU C BHEAYAUTOPHOU
paboToii ¢ Leablo GOPMUPOBAHUS U PA3BUTHUS MPOPECCUOHANIBHBIX HABBIKOB 00ydaromuxcs. CoriacHo
n. 34 Ilopsinka OopraHu3aluil U OCYLIECTBICHHS JESITEIBHOCTH MO 00pa30BaTEeNbHBIM IPOrpaMMaM
OakanaBpuaTa BbIciIero oOpa3oBanus (yTB. mpukazom MOwuH P® ot 05.04.2017 r. Ne 301), npwu
MPOBEICHUU YUEOHBIX 3aHATHHA OOECIeYMBACTCS Pa3BUTHE y OOYYAIOIIMXCS HABBIKOB KOMaHIHOM
paboThl, MEXIUYHOCTHOM KOMMYHMKAIUH, MPUHATHS PEIICHUN, JUIEPCKUX KAauyecTB, B TOM 4YHCIIE C
YU4ETOM  PETHOHAIBHBIX OCOOCHHOCTEW MNpPOPECCHOHATBHON JEATENIbHOCTH  BBITYCKHUKOB U
notpeOHoCTEl paboTomareneii.

BriOupas Ty wim MHYIO TEXHOJIOTHIO PabOThl C 00yJaroImUMHCs, HEOOXOJMMO UMETh B BUIY, YTO
HaubOombIIero 3gpdexra OT ee MPUMEHEHUSI MOXKHO OCTUYh, €CJIM YYUTHIBATh LENU OOpa3oBaHMs, Ha
peanu3ayio KOTOPhIX JOJDKHA OBITh HalpaBlieHa H30MpaeMasi TEXHOJOTHS, COJAEp)KaHHe, KOTOpoe
MPEJICTOUT TMepelaTh OOydYalolUMCsl C €€ IOMOIIbI0, a TaKXe YCJIOBHS, B KOTOPbIX OHa Oyner
MCTIOJIB30BATHCS.

B Hameit paboTte Mbl HCTIONB3YEM CIEAYIOIIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexronocuu. Opranuzaius 00pa30BaTEIBLHOrO Ipoliecca,
MpeIoaraeT MpsSMyI0 TPAHCISALUIO 3HAHUM OT MpenojaBaTesis K CTYAEHTY (IIPEeUMYIIECTBEHHO Ha
OCHOBE OOBSICHUTEIHFHO-MILTIOCTPATUBHBIX METOJIOB OO0ydeHHs). YueOHasi JesITeIbHOCTh CTYACHTa
HOCHT B TaKHX YCJIOBHSX, KaK MIPABUIIO, PENPOAYKTUBHBINA XapaKTep.

@opMBbI yIeOHBIX 3aHSATHIA:

- uH(pOpPMAIMOHHAs JIEKLUA — TOCIEA0BaTEIbHOE HU3NIOKEHHE MaTepuaia B AUCHUILTHHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEICTBAMH.

- cemuHap (3amuta PI'P) — Oecema mpemnomaBatenss M CTYACHTOB, OOCYXKICHHE 3apaHee
MOJITOTOBJICHHBIX COOOMICHUWH MO Ka)XIOMY BOIIPOCY IUIaHA 3aHATHS C €JUHBIM ISl BCEX IEepeUHEM
peKoMeHayeMon 003aTeNbHOM U JOMOIHUTEIBHON JIUTEPaTypHhI.

- TPaKTHYECKOE 3aHATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HAaBBIKOB IIO
MPEUIOKEHHOMY aITOPUTMY.

2. Texnonozuu npooremnozo odoyuenus. Opraau3zaius 00pa3oBaTEIILHOTO MpoIecca MpeArnoIaraet
MIOCTAHOBKY IPOOJIEMHBIX BOIPOCOB, CO3JaHHE YUEOHBIX MPOOJIEMHBIX CUTYAIIUH A1 CTUMYJIUPOBAHHUS
aKTHUBHOM TTO3HABATEILHOMN JIEATEIILHOCTH CTY/ICHTOB.

®opMbl yUeOHBIX 3aHATHIA:

- TIpoOJeMHast JISKIUS — M3JI0KEHHE MaTepHaia, MpeAroiararlee MoCTaHOBKY MPOOIEMHBIX U
JMCKYCCHOHHBIX BOIPOCOB, OCBEIIEHHE pa3IMYHBIX HAayYHBIX IOJIXOJOB, aBTOPCKHE KOMMEHTapHH,
CBSI3aHHBIE C PA3IMIHBIMHA MOJICIISIMUA HHTEPIIPETAIIMN U3Y9aeMOro MaTepHaia.

- JeKIUs «BABOEM» (OMHapHas JEKIUs) — HU3J0KEeHUEe Mmarepuana B (opMe TUATIOTHYECKOro
oOlIeHMs ABYX CTYAEHTOB (3apaHee MOATOTOBUBIIMXCS) WM CTYAEHTa U IpernoaaBaress (Hampumep,
PEKOHCTPYKIMS JUajora UCTOPUYECKUX JMYHOCTEH — CBHUJETENEeH OTKPBHITHUS KaKOTro-TuO0 HaydyHOTO
(haKTa; «KydeHOrO» U «IIPAKTHKa» U T.1I.).

- MPaKTHUYECKOE 3aHATHE B (pOopMe MPaKTUKyMa — OpraHu3aius yueOHOW paboThl, HampaBiIeHHAs
Ha pelIeHre KOMIUIEKCHOHM y4eOHO-TI03HaBaTeIbHOW 3ajauu, TPEOYIOIIEH OT CTyIeHTa TPUMEHEHHSI KaK
HAYYHO-TEOPETHUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

- camocCTofATeNIbHas paboTa (C KOHCYJNbTAMSAMHU TMPENojaBaTeNsi) HA OCHOBE KeWC-MeToJa —
o0y4yeHHe B KOHTEKCTE€ MOJAEIMPYEMOM CHTyallud, BOCHPOM3BOJSIICH peajibHbIe YCIOBHS Hay4HOM,
pou3BoICTBeHHOH. OOy4aromuecs: JODKHBI TPOAHAIM3MPOBATh CUTYAIMIO, pa3o0paThCsi B CYTH
npobieM, NpPeUIOKUTh BO3MOXKHBIE pEIIeHUs M BbIOpaTh sydiiee u3 HUX. Keicbl Gasupyrorcs Ha
pearbHOM (haKTHIECKOM MaTepHalie MITH JKe TPUOIMKEHBI K PeaTbHOM CUTYAIIHH.

3. Texnonocuu npoexmnozo obyuenus. OOpa30BaTENbHBIN MPOIECC MTOCTPOEH B COOTBETCTBUU C
AITOPUTMOM TIOATAITHOTO PEUIeHHs MPOOJIEMHOM 3a7auil Wi BBIOJIHEHHs yueOHOTro 3amanus. [Ipoekt
OpearnoiaraeT  COBMECTHYIO — y4eOHO-IIO3HABAaTEIbHYIO  JESITEIBHOCTh  TPYNIBl  CTYJACHTOB,
HaIpaBJIEHHYIO Ha BHIPAOOTKY KOHLENIUH, YCTAHOBJICHHE 1Iesiel U 3a7a4, GOPMYIUPOBKY OXKHIaeMbIX
pe3yJabTaToOB, ONpPEAEICHUE NMPUHIMIIOB U METOAMK PELICHHs MOCTaBJICHHBIX 3aj]ad, IUIAHMPOBAHUE
Xo7ia paboThl, MOMCK JOCTYIHBIX U ONTUMAIBHBIX PECYPCOB, MOATAMHYIO peaM3alliio IuiaHa paboTHl,
MpPEe3EHTAIMI0 PE3yIbTaTOB paboThl, UX OCMbIcIeHHE U peduekcuto. [IpuMeHseTcss B OCHOBHOM st



rnepexoja KOMIETEHIUH Ha YPOBEHb BJIAJCHUS.

OcCHOBHBIE THIIBI MPUMEHSEMBIX HAMHU B 00pa30BaTEeIbHON JAEATEIHLHOCTH MPOCKTOB:

HUccneoosamenvckuii npoexm — CTPYKTypa MpuONMKeHa K (popmary HaydyHOTO WCCIEIOBAHHUS
(moKa3aTeNbCTBO AaKTYyaJIbHOCTH TEMBbI, OIpEICICHUE HAydyHOW NpoOieMbl, mpeamera W o0bekTa
HCCIENOBAHUs, L€l W 3amad, METOIOB, HCTOYHHKOB, BBIABIDKEHHE THIIOTE3BI, 0000IIEHNE
pe3yIbTaTOB, BBIBOABI, 00O03HAYEHHWE HOBBIX IpoOjeM). PesympraTom sBisieTcss ydeOHas KapTa IO
MOJIYJIIO Hallel 00pa3oBaTeIbHON MPOTPAMMBI.

Teopueckuti npoexm, NpeANONaralOUIMid B OTJIUYMUE OT MPEIAbIAYIIET0, KOHEUHbIA MPOAYKT B
CIIEYIOIINX BapHaHTaX — ra3era K MCTOPUIECKH 3HAUUMOMY «MaTEeMAaTHYECKOMY» COOBITHIO (IIPa3aHHUK
yucna «[Iu» u T.11.); «MaTemMaTH4YeCcKas» OTKPBITKA (CBOETO pojia yueOHas KapTa, TOJbKO He(OpMaIbHO,
KpacouHo ohOopMIICHHAS; BUACOPOIHK «S1 Haydy Bac pemars ...» u T.11.

Hngpopmayuonnsiii. npoekm — ydeOHO-TIO3HABATENbHAS JACSITCIBHOCTh C SPKO BBIPAKEHHOM
IBPUCTHYECKON HAMPABICHHOCTHIO (IMIOMCK, OTOOpP M CHUCTeMaTH3alus HHPOpPMAIMH O KaKOM-TO
00BEKTE, O3HAKOMJICHHE YYaCTHUKOB IPOEKTa C 3ToW HMHpOpMaIMei, ee aHanu3 U 000O0IIeHue H,
HAaKOHEII, MPE3CHTALMS 10 TPAKTUYECKOMY IIPHIIOKEHHIO).

4.  HUnpopmayuoHno-koMMyHUKayuoHHovle  obpazosamenvHvle mexuonro2uu. OpraHuzanus
o0pa3oBaTeNpHOTO TpoIecca ¢ MPUMEHCHHEM CICIUAIM3UPOBAHHBIX MPOTPAMMHBIX Cpel U
TEXHUYECKUX CpeACTB paboThl ¢ mH(popMmalnueit (nHbopManmonnyto cpeny yHuBepcureta MOOAYC
MOODLE).

@opmbl  yueOHBIX 3aHATHH C  HKCHOJB30BaHHEM  HWHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH:

Jlexuus-Bu3yanuzanus — H3JI0KCHUE coepKaHus COIIPOBOXKAACTCS Npe3eHTaluein
(meMoHCTparueil y4eOHBIX MaTepUaIOB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CHCTEMax, B T.U.
WUTIOCTPATUBHBIX, TPaUUECKUX, ayIH0- U BUIEOMATEPHAIIOB).

[IpakTrueckoe 3anaTHEe B (HOpME MPE3CHTALMH — MPECTABICHUE PE3YyIbTATOB MPOCKTHOW WIIH
HCCIIEI0BATEILCKOM AEITEIBHOCTH C MCITOJIb30BAaHUEM CIIEIIHAIN3MPOBAHHBIX IIPOrPAMMHBIX/

6. YueGHO-MeTOoAMYeCKOe 0OecrieyeHre CaAMOCTOATEbHOI PadoThl CTYAEHTOB

OneHouHble CpeAcTBAa s TEKYILEro KOHTPOJIA YCINEBAeMOCTH [0 HTOTaM OCBOEHHS
JUCHMIUIMHBL:  TUIOBOM pacueT (paboTa mpejrosiaraer 3alluTy), KOHTpoJibHas padoTa (ayauTopHas
WIM BHEayAMTOpHAas, BO3MOXKHO MpHUMeHeHHe HHTepHeT-TpeHakepoB), WHAMBHUIYAIbHOE JOMAIIHEe
3aganue. [IpomexyTodHas aTTecTanys IPOBOAUTCSA B JOpPME CEMECTPOBOTO SK3aMEHA.

O1eHOUHBIE CpeJICTBA TEKYIIET0 KOHTPOJIA YCIEBAEMOCTH IO pa3jienaM, HOPsA0K BHIIOJIHEHUS,
TPYJAOEMKOCTb CaMOCTOSITENIbHON pabOThI 110 MOJArOTOBKE K KOHTPOJIIO IPUBOJATCS HUXKE.
TpynoeMKoCTb caMOCTOATENbHOM paboThI CTYJEHTOB MO Y4eOHOMY IIJIaHy cocTaBisier 144 u.

Ilpumepnuie ayoumopnvie konmpoavhvie pavomot (AKP):
AKP Nel «Mampuywt, onpedeaumenu, CJ1Y»
3agauya 1. Haiinute npousBeeHre MaTpHIL

2 4 -1)(1 1 -1 3
2 -1 1
03 712 -2 0 =2
00 -2/l1 1 =2 50_65
1) B 2) ,
5
34 2 0)
-1

3)

3anaua 2. Beruncnure onpeaennTenb



cc.

2 -4 3
5 10 -
0 4 7

3anaua 3. Haiigure oOpaTHbIe 17151 MaTPHUIL
1 0 O

( 1 - 4j 2 5 -1
1) 3 2 1) 4 7 1 '
3apaua 4. Pemmre cuctemy a) MaTpUYHBIM CIIOCOOOM U
0) o popmymnam Kpamepa; B) metonom ['aycca:
X + 3y + 2z = -1,
3X + 2y + 52 = 6
4 + 3y + 7 =

AKP No2 «Bexmopuoy)

a=(4-1) b=(-25) c=(12)

1. TloctpoiiTe Ha IJIOCKOCTH BEKTOPBI . Halinute ux nuHelHyro

KOMOHMHAIINIO 2a+b+3c a) TeOMETPHIECKH, 0) aHATHTHYECKH.
o a=(21-3) b=(-4,0:2) c¢=L2) Haiirure:
a) JUIMHY BEKTOpa a , €70 HAIPABJISOLIME KOCHHYCBI, OPT BEKTOPa a ;
6 ab ac, b (a+2c)(sa-50).
B) axb ' axc , BX(_), (5+2E)x(3§—55)
yabc (a+2cfsa-sb)c-2b)
3 a=(L4-3) b=(3;-25) c=(3;4;2)

. Haiinure miomanab IapajjiejiorpaMmma, MOCTpOCHHOTO

Ha BekTopax A+ 2b ;c-3b , ¥l JUIUHBI €r0 CTOPOH.
4. TpoBepbTe, SBISIOTCS IU BEKTOPEI & (1;1;3), b= (3;0;_2), c=(-113) KOMILTAHAPHBIMH.

5. Haiinure (Sa + bXC - Zaxb - SC), ecn abC=5
AKP No3 «Ananumuueckan zeomempus»

1. [Hdanst koopaunats! BepuH A(3;0); B(-5;6); C(-4;1) tpeyronsHuka. Haiinure:
1) nnuny croponsr AB;
2) ypaBHEHHUE BBICOTHI, IPOBEeIeHHON uepe3 Bepiuny C.

2. J1aHbI KOOPAWHATHI BEPIIMH THPAMU/IbI A1 A2 4344 iy
A A,

A Az Aq.

1) ypaBHeHHE NpsAMOii
2) ypaBHEHHUE TIOCKOCTH

JJIMHY BBICOTHI, OII eHHOﬁ N3 BCPINNUHBI Ha I'paHb 2 .
3 y onym A, Ay A, Ag

3. TlpuBecTH ypaBHeHHe KpuBOi X° —2X+3y” +12y —5=0 K KaHOHHYECKOMY BHY M TIOCTPOHTH

AKP Ned «Ilpedenvr»

Berancauts mpeacibl:



3 2 _ _ —
1 Iimx +3X° +2x 5 lim (X=7)(x=3)(x—4)

x>2 X2 _¥X_6 oo Byt —x? 411
. x° x? .
3. lim| ——~ 4. lim 9%
x>n| 2X° -1 2X+1 x>-2 (X + 2)
EN 1
5. Iirr(!(1—4x)3X 6. Iingxcthx 7. Iirlno3x—l

8. MccienoBaTh Ha HEMPEPHIBHOCTH

f(x):{x—Semu X <0
5% eciu x>0

AKP Ne5 «Ilpou3eoonasn»
1. Haiigure nepByro MPOM3BOAHYIO OT ()YHKIIMMA:

2_
a) X=\/1—25t2, 6) y:XCOSBX’ B) y:w_S.logzx-l-S
y = arccos 5t + 7, X“+2x+1

3
b Y=5 ~% _ 2arctg(4x® +3x)
2. CocraBbTe ypaBHEHHUS KacaTelbHOM K KpuBoi XY = 4 g rouke X, =1.

3. Beraucnure npubmmwkeHHo Y =V x* +8 npu X = 1,09 .

cos4dx -1

4. Beruuciaure npeaci 1o 1nmpaBuily Jlonuransa I|m 7 o
x—0 (e4x 1)

AKP No6 «Heonpeodenennulii unmezpan)

. HaliTn HeonpenenéHHbIE UHTETPaIbL:

X% +5X—/x +2 : . 5X -2
dx, 6) |sin(3x+1)dx , sin xe®**dx , ,
a)I x? )I (3x+1) B)I F)~[x2+4x+5
3x—-4 . . x-1 X—3
1) | ——————=dx, e) | xsin(2x)dx, x) | xarcsin xdx, 3) | ——dx, n) | ———=dX.
I\/x2—6x+13 I J IX3+1 I(><2—4)2
AKP Ne7 « WHII: ouppepenyuposanuer
N In(x*y)
1. Haiitu u mocTpouTh 00JacTh onpeneneHus: GyHKuuu Z = \/_ .
—X
2. Haiitu 9acTHBIE TPOU3BOIHBIE PYHKIIUU Z = X - arctgy 1 y 5
+ X

3. Haiiti mpon3BOIHYIO CIOXKHON QYHKIIUU Z = X’y —y*x ,Tme X=UCoSV; y=usinv,

0z z .
4. Haiitn npousBoaHbIE x " 2— HesABHOH QyHKIIHN €° —x?ysinxyz =0,
y

5. Haiitn skcTpeMyM (GyHKIHH JBYX MepeMeHHbIX Z =4(X—Y)— X2 —y?.

AKP No8 «Ooviknosennvle oughghepenyuanvhvie ypasnenusn)



1. Haiitu oGmuit mHTErpasn uim ooiee pemenue qudhepeHIaIbHOro ypaBHEHUs IIEpBOro nopsiaka (B

npumepe 0) pemnts 3agauy Kommn):

a) 20xdx —3ydy = 3x*ydy —5xy*dx

6){y’— yCoS X =Ssin 2X.
y(0)=-1

2. Haiftu oGmee pemienue nuddepeHuanbsHoro ypaBHeHUS:

1.

2.

3.

a) Y +2y" -3y =(8x+6)e",
6) y"' -4y +4y=e*(cosx+3sinx) .

AKP Ne9 «Cnyuaiinvie coovimusy

[To mumenu mpousBOaUTCS TpHU BhIcTpena. PaccmarpuBatores cobbitus A, B, C — nonaganue npu

MIEPBOM, BTOPOM U TPEThEM BhICTpesax. UTo 03Ha4ar0T COOBITUS A+B+C,AB+Cy

B ypue 12 mapos. Cpenu 3tux mapoB 3 6enbix U 9 uepnbix. KakoBa BEposSTHOCTh TOr0, YTO Hayaady
BBIHYTHIN 11ap OKaXeTcs Oesbim?

B panuoctynuu tpu mukpodona. s Kaxkaoro u3 MepBbIX JABYX MUKPO(OHOB BEPOSTHOCTH TOTO,
YTO OH BKJIIOYEH B JaHHBI MOMeHT, paBHa 0,45, a nus Tperbero — 0,9. HaliTu BeposiTHOCTB TOTO,
YTO B JIAaHHBI MOMEHT BKJIFOUEHBI 2 MHUKPOQOHA.

B npogaxke umeroTcs Genble U KOpUYHEBBIE SHIIa B COOTHOIIEHUU 2:3, mpuyeM npous3Boactso 60%
6enbix U 71% KOPUYHEBBIX SIUI] JATUPYETCS JTHEM, IIPEANISCTBYIOIIUM JHIO TIPOJAXKH, a OCTATHHBIC
giflla TaTUPYIOTCS Oojiee paHHUMHU yuciaMu. [lokymarenb 3akas3bpiBaeT siflla, JaTHPyeMble THEM,
MPEANIECTBYIOMUM JHIO MPOJakH, HE3aBUCUMO OT UX I[BeTa. KakoBa BEpOSITHOCTH TOTO, YTO €My
MPOJAAyT PEHIeTKY OenbIX sull?

Teneponnas cerb yupexaenus oociayxkuBaer 200 aboHeHTOB. BeposiTHOCTH TOTO, YTO B TE€UEHUE
MUHYTBI BHYTPH 3TOW CETH KTO-TO KOMY-TO MO3BOHMT, paBHa (),7. KakoBa BEpOATHOCTh TOr0, YTO B
TeueHne MUHYTHI OyAeT 5 3BOHKOB? KakoBa BEpOSITHOCTH TOTO, YTO B T€YCHHE MUHYTHI OyJEeT HE
6oxee 5 380HKOB? HaiiTu HauBeposTHeHIIIee YICIIO 3BOHKOB B TEUEHUE MUHYTHI.

Ilpumepnvie unousudyanvnsvie domauwinue 3aoanus (U/13):
HJ[3 Nel «/luneiinas anzeopar

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

oo 5)e(% ¥, )

5
-1 5 6 7 5 3 -1 4)\(2
2. BemmonHuth meiicteuga | 3 4 2 1 3 +5 2 3|3}
0 7 8 2 1 1 -2 3)\4



3. BpHCIUTH OnpeaenuTenhb

g N B
D O DN
~N b W

1 1 2
4. Haiitu obpatnyio matpuiy A™ ecrm A=2 -1 2|,
4 1 4

5. Pemmth cucTembl TMHEHHBIX alreOpandeckux ypaBHeHHi o popmynam Kpamepa, MaTpruuHbIM
METOJI0M, MeTozioM ['aycca:

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

6. Pemuts cuctemy metogom ["aycca
X, + X, +3X; —2X, +3%X; =1
2X, +2X, +4X; =X, +3X; =2
3%, +3X, +5X; —2X, +3x; =1~
2X, +2X, +8X; —3X, +9%; =2
2X, +X, +X; =0
7. Pemmith cucteMy ONHOPOAHBIX YPABHEHUU SX, =X, =X, =0
X, —3X, =3X, =0

HJ[3 Ne2 «Ananumuueckas zeomempusiy

1. B kaxoii Touke npsimasi, npoxozsiias uepes Touku A(3,-2) u B(-1,2), nepecekaer ock Oy.

2. Haiitu paccrosnue Mexay npsmbiMu 4x-3y-7=0 u 4x-3y+3=0.

3. Hammcare kaHOHMYECKHE W MapaMeTPUYECKHE YPaBHEHUS MPSMOH, MPOXOMAAIIEH depe3 TOYKU
M(2,1,-1) u K(3,3,-1).

4. TlpoBectu mpsimyto uepe3 Touky A(2,0,-1) meprneHauKynspHO TIOCKOCTH 3x+4y-z+4=0.

5. IIpoBectu miockocts uepe3 Touky A(2,0,-1) napamnensHo miockoctu 3x+4y-z+4=0.

6. IIposectn miockocts uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jloka3atb, 4TO MpPSIMbIE B3aMMHO MEPIEHANKYIISPHBIL:

X y-2 1z 3X+y-52+1=0,
1 -2 3" {2x+3y—82+3:0.
8. JlokazaTk, 4TO MpsSMbIC TTApAIIICITHHBI
x+2_y-1 2z [x+y-z=0
3 2 1" {x—y—52—8:0'
9. Haiitu yronm wmexnay mnpsmo#, mpoxopnsmei uepe3 Touky A(-1,0,-5) u touky B(1,2,0), u
IJIOCKOCTRIO X-3y+Z+5=0.
10. OnpeaenuTs TN 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. Henpepuviernocmu)

1. Haiitu npenens! GyHKIMMI:
23 +x*+5 . x®-3x-2 . Wx+1-2 . 1-cos4x
lim | ; lim s lim————;

1 Im 1 —’
X—>00 3X3—X+1 x——1 XZ—X—Z x—3 /X_2_1 x—0 2x.tgx




X 1
lim x-(VX* +1-x); "m(gx_ﬂ lim(a-ax> ; lim D20
X—>+0 X—>00 X +

x—0 x—0 e3>< -1
2. HCCHGHOB&TB Ha HECMIPEPBIBHOCTD, HAWTHU TOUYKHU pas3pbiBa, CACIATH YCPTECK:

X+4, x<-1,

y=43; y={x*+2, -1<x<1,
2X, x>1.

H/[3 Ned «Ilpou3seoonan»

Haxoscoenue npou3zeoonou

1. Haiiti mpousBoiHbie U nuddepeHInans IepBOro mopsaKa
1) 7C0S X
y= '
5x+1
2) y=(2+5x)" —3cos7x,

3) y:%—4x-arcsinx,

4) y=(cosx)".

2. HaiiTu npon3BoHyr0 (yHKIUH, 3a1aHHON HESBHO e’ —bxe* —2xy+11=0.

. . X =3cost -5,
3.Haiitu npou3BoiHyI0 (QYHKIIMH, 33JaHHON TTApaMETPHUECKU
y =4t® +5.
4. HaifT npou3BOJIHbIE MIEPBOrO MOpsiAKa QyHKIUH y= x’e*.

Ilpou3eoonasn evicuiux nopaokos. Ilpunosxcenus npouseoonoi

dy d?y x=3t-t°, i

1. Haiinure — u —— KIHI: a 0) y=5"".
ax " o hyH ) y—3t?: )

2. a) Hanmumre ypaBHeHHe KacaTenbHoil k mapabone ¥ =X~ —4X+ 2 B touxe ¢ abemuccoit X, =0.
[Toctpoiite rpaduk U KacaTenbHYIO.

6) HammmmTe ypaBHeHHMe KacaTenbHOH K KpuBOH X° +Y? —4X+2y-164=0 B ee Touke c
koopauHaTamu (7; 11). TlocTpoiiTe KpUBYIO U €€ KacaTelbHYIO.

3. Haiigute HanOOJIbIIIee U HAMMEHBIIIEE 3HAUCHUS (I)YHKLII/II/I Ha 3aIaHHOM OTPE3KE

f(x)=2x>-6x*-18x+7 xe[-2;2].

4. Beruuciaute npeaessl, UCoyb3ys nmpaBuio Jlonurand:
_2x® —8x* +13x-10
a) lim—; 5 ;
-2 X7 —2X°+3Xx—6
lim x-Inle* -1
6) X—>+0 ( )

5. 3aBUCUMOCTh TYTH OT BPEMEHH MPHU MPSIMOJUHEHHOM JIBI)KCHHH TOYKH 3a7a€TCS YpaBHEHHUEM
3 2
S :ét +2t° -3, rme S — mytb B M, a t — BpeMs B ¢. BbIUHCIHTE €€ CKOPOCTh M YCKOPCHHE B

MoMeHT Bpemenu t =4cC .
Ilpumenenue npou3zeo00HoI 014 UCCIE006AHUA PYHKYUIL

1. Tloctpoiite rpaduk GyHKINHU C TOMOIIBIO TPOU3BOIHOM MEPBOTO MOPSAIKA y =—x° —3x? +9x +11.



2. Haiinure npoMexXyTKH BBITYKJIOCTH, BOTHYTOCTH U TOUKH Ieperuda GyHKIuu y =2x—33x? .
3

+71)2.
x2—3x+3.
x-1

3. Haiinure acUMOTOTHI M HOCTPOMTE CXEMATHYHO rpaduk GyHKLIUH y =

4. TlpoBenuTe MOJHOE UCCIIEN0BAHNE (DYHKIIMK U TIOCTPOUTE TpaduK y —

5. IIpoBeaure monHOE HcceqOBaHUE (PYHKIIMU U IOCTPOITE TpaduK
In x

X
HJ[3 Ne5 «Heonpeoenennwtii unmezpan. OnpeodesieHHbll UHMeZPAl U €20 NPUTIOHCEHUA)

1. HaliTu HeomnpeieIeHHbIE UHTETPaJIbl

1 x¥x 2 1
1[] —— — 1d 2. — d
[ ([ b
3.1 3 4 ) " J~ctg X— 6
2 _7x sin(zx—lj Sln X
5
2x—-1
5. [ x(3x2+1) dx Y -
-[ ( ) Ix2+2x+10

I\/l—exexdx 8. I 4x+3 dx,

(x—2)°
dx
xe 2dx, 10. |———,
I J.x(xz +1)
J- dx 12 I dx
X +3x +24x’ "~ Jcosxsin®x’

13 J dx
(X+D)VX® +2x-1.
2. BeaucaInTe OIMPEACIICHHBIC NHTCTPAJIbI
2 1 V4
I(xz +)dx. 2. jln sin xdx
1 X 2

3. Berunciuth miomaas GUrypsl, orpaHHYeHHOMN TMHUSAMU
1) 3x—y=4, y* =6x

2) r=cos2¢, OS(oSZ

6
x =2cost,
3) { . y=3(y=3).
y =6sint;
4. BeruvcnuTh ATUHY AYTH KPUBOMW, 3aJaHHON ypaBHEHUEM
1) y=Inx, 3 <x<Al15.
2) p=3e"""*, —/2<p<7x/2
3) x=e'(cost +sint), T/2<t< T
x=e¢'(cost —sint),

5. Beruucnuth 00beM Tena, 00pa3oBaHHOTO BpalieHrueM BOKpYT ocu Oy GUrypbl, orpaHU4eHHOU

rpaduxamu GyHKImi X =3—-y® , Xx=y* +1



HJ[3 Neb6 « DHII: wacmuwvle npouszeoonsvie, IKCMpemym»

Infl—x* —y?)

1. Haittu oGnacts onpezneneHus pyHkunu Z =
1-4y

2. HaifTy 3Ha4eHUs YaCTHBIX MPOU3BOIHBIX (DYHKIIMI B 3aJJaHHOM TOUYKeE:

1
A)z=x" (L) B) z=In{Vx+y) ().
2
3. Haiitu a—g, eci U =Xy +Sin(x+Y).
X

4. BeraucauTh NpUOJIMIKEHHO \/ 5.e%921203% .
5. Haiitu skcTpeMyMbl GyHKIUH Z = X +2y* —4X —6Y + 2.

Inx In
6. Haiitu npou3BoaHyto QyHKIIUN Z = —— — ny B HampaBiieHun Bekropa (1;1).

X

7. Haiitu skcTpemasibHoe 3HaueHue GYHKIMK Z = 2X+ Y —y° — X* npu ycaosun X+2y =1,

8. Haiitu Hanbomnbiiee 3HaueHNE PYHKIINU:

x>0 X+2y<1
A) Z=X-2y+5 y=0 B)zzm@2+yﬂ x>0
X+y<l y > 0.

HJ[3 Ne7 «Kpamnvle unmezpano)

2y

1. BelYMCIUTh MOBTOPHBIM HHTErPal fdyI(ZX + y)dx .
20

(x; y)dx.

y
2. 3MeHUTDb MOPAI0OK MUHTETPUPOBAHMSI B IBOMHOM MHTErpaje: J-dy I

1
y

2
o . X
3. BeruucianTs ABOMHOM UHTETpa .” — dxdy , rie D — oGnacth, orpaHudeHHas THHASAMH
D

yzl,yzx,x:4.
X

4. BBIYHCTUTH IUIOMIAAL (GHUTYpBI, OTPaHUYCHHOW OKpykHOCTsMH I =1 r=2c0s¢p (BHe

OKPYXXHOCTH
r=1).

S. Beraucnuts miomans GUrypsl, orpaHudeHHON TUHUAMH Y = % u X+y-7=0.
6. BpruncnuTh TpPONHON HHTErpain IH(X2 +3y2)dxdydz; R:0<z<3x,x+y<1,y>0 mo ¢urype R,
R
OTPaHUYECHHON TOBEPXHOCTSIMH.

7. Beraucautb 00bEM Tena, OrpaHMYE€HHOTO MTOBEPXHOCTIIMU

z=8-x-y, x=0, y=x* y=4, z=0.

8. Haiitn cratmyeckrie MOMEHTHI OTHOCUTEIIBHO KOOPAUHATHBIX OCEHl MIACTUHKH, OTPAaHUYEHHOM
napabomnoit y = x° (y > O), npsMol  X=9, eciu MJIOTHOCTH paclpeiesieHUs] MacChl B KaXK10M TOUKe
paBHA OpPIMHATE 3TOM TOYKH.



9. Haiigure MoMeHTHI uHepiwn |, Iyy |, omHOPOMHOM MITACTHHKH (5 =1), OTPaHUYECHHON OCAMU
KoopauHart u npsimori | Y = 2—0,5X.
HJ[3 Ne8 «Hucnoevie paovl, pynKuuonanvHvie paost»

1
1. loka3aTh CXOAMMOCTb U HAUTH CyMMY psiia 2—2 .
2 N°+N

2.MccnenoBarb Ha CXOIMMOCTD PSIIIBI:

sin n\/_ =1 (1 = ni(2n +1)! = (3n-2)"
2 SR o Sl ) o 2 0 )

n=1

g nzl (3n +1),/In(n +5)

3. UccnenoBath psabl Ha aOCOMOTHYIO U YCIOBHYIO CXOAMMOCTb:

)Zsmn\/_ Z -1)" Z( D"(@n+1)

“nin(n+1) ~ " 4% 3n+2

0

4. Haiit cymMmMy psizia ¢ TouHocteio 10 0.001.
yMMYP Z; A" (2n +1)

5. Haiit 0651aCTh CXOIUMOCTH CTENIEHHOTO Psijia:

2n+l

~D"2"(x+1" 4" (x=3)*" 32“ 2 (-1)" 2

6. Paznoxute ¢ynkuuto B psia Teinopa o creneHsm X :
a) 3+e7)? 6)7/(12+x~-Xx)?, B)In(L—x—20x?).

7. Beraucnute uHTErpan ¢ ToyHocThio 10 0.001:

0.5

I 0) Ism(ZSx )dx .

0

8. Haiftu npubmmxkénno pertenue 3agaun Kommu B Buje orpeska psja Tenopa mo crenensm X
yu — X2 + y2

y(0)=0,y'(0)=1

C YEeTBIPbMS HEHYJIEBBIMU KO3 PHUIIMEHTAMU: {

9. Paznoxuts B pag Oypbe QYHKIUIO, MEPHOJMIECKYIO C TIEPUOAOM 277 , 3alaHHYIO Ha OTPE3KE

[ 10 i (%) X+7m,-r<Xx<0
—7,7T] QO (¢ = .
PAYION r, 0<x<~7&



HJ[3 Ne9 «Obviknosennvle ougghepenyuanvrvie ypagHenus»

1. Haiitm oOmuii uHTErpan uiau obiee perieHue AUQQepeHInaIbHOr0 ypaBHEHHs TEPBOTO

nopsiika (B mpumepe 3)pemuTs 3aaauy Komm):

1) VA4-x*y +xy*+x=0, 2) y'

5|

2.H

_ X% +2xy —5y?
2x% —6xy

Xy'+y=xy* ) Lax- Y+
J 2

=0.
y() =1 X y

anTu obmiee pemenue qudPepeHITMATBHOTO YPAaBHEHUS

1) y'"xInx=y",2) L+ x?)y" +2xy’ =12x°.

3.H

4.H

y" = 2sin® ycosy
T, :
y@ =Y @»=1

aiiT oO1ee pemenne qupHepeHINATEHOTO YpaBHEHHS (B IPUMEpE /1) pelIuTh 3aaaay Korm):

anuTu PEIICHUC 3a1a4Y1 Komm:

1) y" -2y +y=xe* 2) y"+4y' +5y =x2
) y" —4y" +5y =6x*+2x-5, 4) y"'+2y" -3y’ =(8x+6)e*,
5) y' -4y’ +4y =e*(cosx+3sinx), 6) y"'— 64y’ =128cos8x — 64>,

0

y"+y=1/sinx
y(z!/2)=1,y(xI2)=nl2"

5. Pemmure cuctemy 1Y mepBoro mopsijika IByMsl cioco0amMu - MOACTaHOBKU U METOJIOM Diiniepa

y' =2x-5y+e'
X'=y—6x+e™

HJ/[3 Nel0 «Teopusn eeposmnocmeit»

IIponsBoauTcss 5 BBICTPENIOB IO PE3EPByapy € TOPIOYMM, IPUYEM peE3EpByap IIOCIE IEPBOTO
[onajaHus B HEro BOCIUIAMEHSETCS, a II0CI€ BTOPOro IOMNAJaHUs B HETO — B3PBIBACTCH.
BeposiTHOCTh nONIajaHus B pe3epByap npu KakJaoM BbicTpese paBHa 0,3. HaliTu BeposTHOCTH TOTO,
4TO pe3epByap OyAeT MOJ0XIKEH, HO HE B3OPBETCS.

B cembe Tpoe gereil: 2 manpuuka M JeBouka. JleTn urparoT Ha KyxHe. BepoATHOCTH TOroO, 4TO
MaJbUMKH Pa300bIOT MOCYAy cooTBeTcTBeHHO paBHa 0,7 m 0,8, a mua aesoukm — 0,4. Haiitu
BEPOSATHOCTH TOTO, UTO Mocy/a Oyner pa3oura.

Camla nmonajaeT B MUILEHb NPU OAHOM BBICTpese ¢ BeposTHocThio 0,8, Mama — ¢ BepOSITHOCTbIO
0,7, a ITama — ¢ BepoarHocThiO 0,75. Cama BeicTpenun 2 paza, Mama — 3 paza, [lama — 1 pas,
MOClie 4ero B MUIIEHH OBLIO OOHApyXEeHO OJHO OoTBepcTHe. KakoBa BEpOSTHOCTH TOTO, YTO B
MHUIIIeHb TTonana Mamma?
Pa3pbiB  CBsS3M MOpPOMCXOAUT B OJHOM M3 3BEHbEeB TenedoHHOro Kkabems. MOoOHTED
MOCJIeIOBAaTEIbHO TIPOBEPSICT 3BEHbS, OOHapyxkuBas MecTo paspeiBa. CoCTaBUTH  psf
pacmpeseneHuss 4uclia OOCIEIOBaHHBIX 3BEHBEB, €CIM BEPOATHOCTh pa3pbiBa IS KaXIOTO
3B€HA TMOCTOSHHA W paBHA P.
3ajaH psa pacnpeiesieHus] NUCKPETHOW ClIy4yalHOM BEIMYMHBI X.
X |1 2 3 4 5 6
P 1003|015|0,20 0,35 | 0,15 |?
[Toctpouts MHOTOyrojpHUK pacnpeneneHus. OmnpenenuTs GYHKIUIO paclpeieieHuss Hu
DIX]
,

. m
noctpouth €€ rpadux. BpluuciuTh MareMaTH4eCcKOe OXXKHUIAHUE X, JIHUCIEPCHIO



cpenHee KBaJpaTHYECKOE OTKIOHEHHE
6. 3anmana (yHKIMS pacupeleNeHHs CIyd4ailHOW BEeTUYMHBI X

F(x) = %(—x3 +12x* —45x +54), 3<x<5,

01

o)
* 1 BEPOATHOCTH

X < 3,

P(m, —o, <X <m, +0,).

1 X >b,

Haiitu mnotHocts pacmpenenenus. Iloctpouts rpaduku QyHKIMM ¥ IUIOTHOCTH
pacnpeneneHus.  BbluMciuTe  MaTeMaTHMYeCKOe  OKUIAHHWE, JUCHEPCHI0 W BEPOATHOCTH
P(X €(0, 4)).

7. B Tabnuue npuBeACH 3aKOH pacIlpelesieHUs] BEPOSTHOCTEH CHUCTEMBI CIy4YalHBIX BenUYuH (X,
Y)
X

Y -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
Haiitu: koadpummeHT «a»; MareMaTHdecKue OKUIAHHS My My ;  JHUCIEPCUU X2 O-}’;

KOO PHUIHUEHT KOPPEISIIH

HJ[3 Nell «llepeuunan oopadomka pe3yibmamog IKCnEPpUMEHma)

I"Xy

HaH CTaTUCTHYCCKUIA pAA (MCXOAHBIC 3HAYCHUSL BGHI/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 34,4 234 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
357 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

HU3MCPUMOT'0 IpHU3HAKa OT HOPMAJILHOTO pacpCACICHUAA.

Haiitu BbIpaxkeHHe JBYMEPHOrO SMIUpHUYECKOro pacnpeaeneHus (X, V), smnupuueckue
pacripeieieHus! COCTAaBIAIONMX X U Y, IOCTPOUTh IpadruuecKoe 0ToOpaskeHHe paciipeieIeHui.
JUJ1s1 3TOT0 - COCTABUTh KOPPEISALMOHHOE 110J1€, KOPPEISLMOHHYI0 TaOJINIly aOCOIIOTHBIX YacToT,
BapHallMOHHBIE PSJIbL, TAOIUIy «CTaTUCTHYECKas! COBOKYITHOCTh H3MEPUMOT0 IPU3HAKAY.

HJ[3 Nel2 «Hucnoevle xapakmepucmuKku 2eHepaIbHblX RAPAMEMPOos)
[To nanubM, monydyeHHbIM B M]3 Nell, ouenute reHepanbHble mapamMeTpbl: HAWIUTE CpeaHEe,
TUCTIepCHsi, CpelHee KBaIpaTHUHOE OTKIOHEHHE, aCHMMETPHs, dKCIlecc, Mojia, MeAnana, kodhduinueHt
Bapuanuu s mpu3HakoB X U Y. OUEHHUTE CTENEHb OTKIOHEHHUS IMITMPUYECKOTO PacCIpeaeIeHUs 3TOT0

Jliig atoro 3anonHute Tabnuny «Pacuer BEIOOPOUYHBIX OLIEHOK MPU3HAKOB» M MPOBEIUTE PaCUEThI
MCIPABJICHHBIX OIICHOK I'eHepalbHbBIX apameTpoB. Caenaiite BbIBO 0 KO3 (HUIIMEHTE BapUALHH.

HJ[3 Nel3 «IIpoBepKa cTATHCTHYECKHUX THIIOTE3)




Ilo nannbiM, nonydeHHsiM B MJI3 Nell wu 12, mnpoBecTH CTaTHUCTUYECKYIO MPOBEPKY
CTaTUCTUYECKON TMIIOTE3bl O HOPMAJIBHOM DPACHPECICHUH H3MEPSEMOro IMpHU3HAKa MO CIEAYIOLUIM
KPUTEPHSM: a) CpeIHEMY KBaJpaTHYHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbHpOBaHHWs, B) MOKa3aTesIM
VMCTIPABIICHHBIX ACHMMETPHH M SKcIecca, T) KpuTepuio Ilnpcona y° (ypoBEHb 3HAYNMOCTH IPHHSTH
paBHbM 0.05). B ciiyyae npuUHATHS TMIIOTE3bl O HOPMAJIBHOCTH PACIIPEeNIEHUs] HAllTU 10BEepUTEIbHbIE
UHTEpBaJIbl JJI1 MATEMaTUYECKOTO OXKUIAHMSI M CPEIHEro KBaJpaTUYHOI'O OTKJIOHEHHS IPU YPOBHE
Hanéxuaoctu 0.95.

HJ[3 Nel4 «Boiachenue KoppeasyuoHHOU 3a8UCUMOCIIU USMEPUMBIX RPU3HAKOB)

[To mannbiM 3amaum, uccnenyemoit B U3 NeNe 11-13, Haiftu u 3anucaTh B KOPPEIALHUOHHYIO
Ta0JIMIly YCIIOBHBIE cpenHue. Ha KOppensiMOHHOM I0Ji€ MOCTPOUTh JIMHUU perpeccuu. Haiitu
WCIPABIICHHBI KOPPENSIIUOHHBIE MOMEHT W KOI(PQOUIMEHT Koppensuuu. [IpoBepuTh TrUmoresy o
HE3aBHUCUMOCTH Mpu3HakoB X u Y (ypoBeHb 3HAUMMOCTH NpuHATH paBHBIM 0.05). Paccuurarts
kod(durmenTsl nuHeiHON perpeccun (X Ha Y wm Y Ha X).IIpoBepuTh 3HAYMMOCTH YpaBHEHHUS
perpeccun. HaifTu 1noBepuTerabHblE HMHTEPBAIBI A KOI(DPHUIMEHTOB KOPpEISIUH U JIMHEWHOM
perpeccun (ripu ypoBHe Haa&xHoctu 0.95).



7 OHeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

a) [lnannpyempble pe3y/ibTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA 1JIl NPOBeAeHUs
MPOMEKYTOYHOM aTTeCTANMH:

CTpyKTYypHBI
M BJIEMEHT

KOMIICTCHII
n

[Inanupyemblie pe3ysbTaThl 00yUCHHS

OneHouyHbIE CpEeACTBA

OIIK-1 - cnoco0HOCTBIO MPEeICTABIATH AJeKBATHYI0 COBPEMEHHOMY YPOBHI0 3HAHWH HAYYHYH) KAapTHHY MHPAa Ha OCHOBE 3HAHMS OCHOBHBIX
M0JI0’KeH U1, 3aKOHOB U METO/I0B eCTeCTBEHHbIX HAYK U MaTeMaTUKHU

3HaTe

€00XOIUMBI  TEepeuYeHb OCHOBHBIX
ONpPENEICHUN W NOHATHUH pa3lenoB
MaTeMaTHKH : BEKTOpPHAs W JIMHEHHas
anredpa, aHaJUTHYECKash T€OMETpHs,
TuddepeHIaIbHoe U UHTErpaIbHOe
VCUYHCIICHHS; muddepeHnnaabHble
yYpaBHEHHMsI, T€OpUsl BEPOATHOCTEH u
MaTeMaThyecKas CTaTHUCTHKA,
YHUCJIEHHBIE METOJbl HE TOJIBKO Ha
YPOBHE BOCIIPOM3BE/ICHUS u
0o0bsicHEeHUs UH(pOpMalUM, HO H
MHTEIJIEKTyaJIbHbIE HaBBIKH
OPUMEHEHHUs 3HaHUW Ui peleHHs
mpobieM W 3amad, HaXOXKIACHUS
YHUKAJIBHBIX OTBETOB K IpolieMawm,
BBIXOJSIIMM 332  paMKH  OJIHOM
JUCLUIUIMHBL, a TaKXe Ui OLCHKH U
BBIHECCHHSI KPUTHUYECKHUX CYKIICHUI,

BBICOKMI YpPOBEHb 3HAHMH OCHOBHBIX

LN~ WNE

10.
11.
12.

13.
14.

Teopernueckne BONpOCH!

1.Matpuusl. Buasl marpun. JleficTBus Haj MaTpULIaMU.

Omnpenenurens. OnpeneneHue, CBONCTBA ONPEAETUTENS.

Hesbipoxxiennas marpuna. OOpatHast MaTpuna. Panr MaTpuisl.

CucreMsl nuHEHBIX ypaBHeHUNH. OcHOBHBIE NIOHATUA. CoBMecTHOCTE CJIAY.

Pemenne HEBBIPOKAECHHBIX JTUHENHBIX cucTeM. Popmyisl Kpamepa. MaTpudHbIil METOA.
Pemenue cucreM TMHENHBIX ypaBHEHUN MeTonoM [ aycca.

CucreMbl TUHEHHBIX OJHOPOJHBIX YPABHEHHH.

Bexropbl. JlunelHble onepauuu Haj Bekropamu. IIpoekuus Bekropa Ha ocbk. Monyib
BeKkTOpa. Hampassromuye KOCHHYCHI.

CkaynsipHOE TNPOM3BEICHHE BEKTOPOB, €ro CBoOWcTBAa. [IpuiokeHHs  CKalIsIpHOTO
MIPOU3BENICHUS B TEOMETPUH, (PUBHKE.

BekTtopHOe mpoM3BEACHHE BEKTOPOB, €ro CBOWCTBA. IIpwiioxkeHus  BEKTOPHOrO
IIPOU3BEICHNUS.

CMellaHHOE TPOM3BEJIEHUE BEKTOPOB, €ro cBoiicTBa. [IpmiioxkeHuss cMemaHHOIO
IIPOU3BEICHNUS.

YpaBHEHUs IPSIMOU HA IIJIOCKOCTH.
YpaBHEHHUSI INIOCKOCTH B TPOCTPAHCTBE.
YpaBHEHUs IPSIMOU B IIPOCTPAHCTBE.




CTpyKTypHBI
1 DJIEMEHT

KOMIICTCHII U
n

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

METO/I0B UCCIIEI0BAHMS,
UCIIOJIB3YEMBIX B MAaTEMaTU4YECKOM
aHaju3e, TEOPUU BEPOATHOCTEH U
MaTeMaTHYECKON CTaTUCTHKH,
BEKTOPHOM W JIMHEWHOHN anreOpe,
AHAIUTUYECKON I€OMETPHH,

15.
16.

17.

18.
19.
20.
21.
22.
23.

24,
25.

26.
27.
28.

29.

30.

31.

32.

33.

B3anmHo€e pacnosiokeHUe npsAMBIX U IJIOCKOCTEH. YTOJI MEXAY HUMU.
PaccrosiHue OT TOUKM 10 IPSIMOM, MIIOCKOCTH. Touka nepeceyeHust NpsiMOi U MIIOCKOCTH.

KpuBble BTOpOro mopsjka: OKPYXKHOCTb, JJUIMIIC, rumepbona, mnapabona, UX
r€OMETPUUECKHE CBOMCTBA U YPaBHEHUS.

Onpenenenre QyHKIMH HECKOJIBKHX MepeMeHHbIX. O0NIacTh ompeaeieHus. 3aMKHYThIC U
OTKpHBITEIE 001acTi. CriocoObl 3a1aHusl.

YacTtHble IPOU3BOIHbIE (PYHKIINN HECKOJIBKUX IEPEMEHHBIX, UX TEOMETPUUYECKUN CMBICI.
[Tpon3BosiHas cOXKHOU (GYHKLMU HECKOJIBKHUX IMepeMeHHbIX. [loHas npousBoaHasi.
JuddepennmpoBanne HeIBHON (PYHKIIMH HECKOIBKUX MEPEMEHHBIX.

OkcrpeMyM  (yHKIMM JByX HepeMeHHbIX. HeoOxonumble M J10CTaTOYHBIE YCIOBUS
JKCTpEMyMa.

[ToHsaTHE  HeolpeneleHHOIO0  MHTerpaina, ero  cBoiictBa.  Tabmuma  OCHOBHBIX
HEOIPEIEICHHBIX HHTETPAJIOB.

MeTopl HHTErpUPOBaHUS (3aMeHa IEPEMEHHON U UHTETPUPOBAHUE 10 YACTSIM).
WHTerpupoBanne KBaJpaTHBIX TpeXwieHOB. IHTerpupoBaHue JIpoOHO-pAIlMOHAIBHBIX
GyHKIHIA.

WHTerpupoBanue BhIpAXKEHUH, COlepKaIlliX TPUTOHOMETpUYECKHE (DYHKIIMH.
WuTerpupoBanue uppayoHaibHbIX PYHKINHN.

Onpeznenenue onpeeNeHHOr0 UHTErpajja, ero CBOWCTBA, T€OMETPUUECKU U (pu3nueckuii
CMBICIL.

Beruucnenue onpenenenHoro unterpaia. @opmyna Hetorona-JleitOnuma. MaTerpuposanue
MIOJICTAHOBKOM, MHTErPUPOBAHME IO YacTsAM. VIHTErpupoBaHHME YETHBIX M HEYETHBIX
(byHKIMH B CHMMETPUYHBIX Ipezenax.

3ajaun, NPUBOJAIINAE K KPAaTHBIM M KPHBOJMHEWHBIM HHTErpajaM. BpramcieHne Macchbl
HEOJHOPOJHOIO Teja, LICHTPAa MacC, MOMEHTA UHEPLIUH.

KprBOMMHENHBIN HHTETpaNl, €r0 T€OMETPUUYECKUI CMBICI M BBIYMCICHHE B JEKAPTOBBIX U
MOJISIPHBIX KOOpAMHATAX.

JIBOIHOM MHTErpaj, ero TeOMETPUYECKUN CMBICI M BBIUYNCIEHUE B IEKAPTOBBIX U MOISPHBIX
KOOpJAMHATAX.

TpoitHOI MHTErpayl U €ro BHIYMCICHHE B JE€KAPTOBBIX, IMJIMHIPUYECKUX U CHEPUUECKUX




CTpyKTypHBI
1 DJIEMEHT

KOMIICTCHII U
n

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

34.

35.
36.
37.
38.

39.
40.

41.

42.

43.

44,
45.
46.
47.
48.

49,

KoopauHarax. [IoBepXHOCTHBIN UHTETpAL.

3amaun, mnpuBomsmme K auddepenunansHeiM - ypaBHeHusM.  uddepenunansubie
ypaBHEHHs NepBoro nopsaka. 3agada Komm. Teopema cyliecTBOBaHUS U €IUHCTBEHHOCTU
3anaun Kommu. O61ee pemnieHue.

Juddepenunanbaple  ypaBHEHUS C pa3fesAlOIIMMUC —NepeMeHHbIMU. OIHOpOIHBIE
YpaBHEHUS.

Jlunelinble ypaBHeHus. YpaBHeHue bepHymin.

YpaBHeHUE B MOTHBIX U depeHranax.

Juddepenunanbabie ypaBHEHUs BBICIIMX MOpsAAKoB. OcHOBHbIE MoHATHS. 3agada Komm.
Teopema Komn.

VYpaBHEHMUs], JOMIYCKAIOLIUE IOHMKECHUS TOPsIIKA.

Jlunetinsie nuddepeHnnanbHble ypaBHEHHS BBICIINX MOPAIKOB. JIMHEHHBIE OTHOPOIHBIE
TuddepeHIaabHble YpaBHEHUS BTOPOTO MOPs/IKa, CBOMCTBA UX PELICHUH.
JluHeliHO-3aBUCUMBIE W JIMHEHHO HEe3aBUCUMBbIE cHCTeMbl (QyHKuui. Omnpenenurens
Bponckoro. ®yHnameHTanbHas cucrtema pemeHuil. CTpykTypa oOuIero pemieHus
JMHEHHOTO OJTHOPOTHOTO MU (HepeHINAIBHOTO YPaBHEHHUS.

Jluneitble onHOpoAHbIE MU(dEepeHIMaTbHbIE YPAaBHEHUSI N-TO MOPsSAKA C MOCTOSHHBIMU
kodpuurentamu. GynnamenrtanbHas cucremMa pemeHuil. CTpykTypa oOLIero pereHus.
Bunpl 4YacTHBIX pelleHUH JMHEMHBIX OJHOPOJIHBIX UG (depeHIHAIbHbIX YpaBHEHUN
BTOPOTO U N-TO MOPSAJIKA C MOCTOSHHBIMU KO3(p(HUIMEHTAaMH B 3aBUCUMOCTH OT KOpHEH
XapaKTepUCTHUUECKOI0 ypaBHEHUS; O0I1Iee pelIeHue.

JluHeliHble HEOAHOPOAHBIE TU(GepeHIaTbHbIE YPABHEHUS BBICIIMX NOPsAKOB. CTpyKTypa
00111eT0 pereHusl.

Meroa Bapuanyy NpOU3BOJIBHBIX MIOCTOSHHBIX pertenus JIH/Y BbIcIIUX MOPSAAKOB.
Jluneituple  HeoAHOpPOAHBIE  AU(QEpeHUUaNbHbIE  YPaBHEHHMS €  IOCTOSHHBIMU
Kod(ppUIMEHTaMH W TMpaBOM YacThIO CHEIMATIBHOrO BHIA. MeToJ HeompeaeneHHbIX
KO3 (HUIIMEHTOB.

Yucnossle psapl. CXoauMocTh U cymma psiga. CBolcTBa psioB.

Psan reomerpuueckoil mporpeccun. Heo6Xxoaumplii MpU3HAK CXOJUMOCTH YHCIIOBOTO psJia.
I'apmoHuyeckuii psn.

JlocTaTrouHble MPU3HAKY CXOAMMOCTH 3HAKOMOJIOXKHUTENIBHBIX psAnoB. [Ipu3Haky cpaBHEHUSI.
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[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

[Tpuznak damambGepa.

JlocTatouHble MpU3HAKU CXOJAMMOCTH 3HAKOIOJIOKHUTENbHBIX PsiIoB. PaiukanbHbIi npU3HaK
Kommu. UnTerpaneusbiii npusHak Komwu.

3HaKoYepeyIONIecs W 3HaKomepeMeHHbIe psnabl. [lpusnak JleliOnuia. AOCONIOTHAs H
YCIIOBHAsl CXOAUMOCTBD pAJIa.

OyukuuoHanbHble psaasl. Obmacts cxomumoctu. CreneHHble psiabl. Teopema Aobens.
Pannyc cxogumocTu. CBOMCTBA CTEMIEHHBIX PSI/IOB.

Psaner Teitnopa u Maknopena. Paznoxxenue GpyHKIIUI B CTETICHHBIE PSIBL.

[IpuMeHeHue CTENEeHHBIX PSAI0B B TPUOIMKEHHBIX BHIYMCICHHSIX.

Tpuronomerpuueckue psabl. OnpeneneHre K03PGUIUEHTOB TPUTOHOMETPUIECKOTO PAJIa.
YcnoBue paznoxxumoctu GyHKIUH B psig Dypbe.

Panet ®dypbe s 4eTHBIX M HeYeTHbIX (yHKUuH. Psagsl Dypse ans  GyHKIUU
IIPOU3BOJILHOTO Neproja. Pasnoxenue B psa @ypbe HENEPUOAUYECKUX (PYHKIINH.

OyHKIMKA KOMIUIEKCHOTO MEPEMEHHOT0: TIoKa3aTelbHas U jorapudmMudeckas GyHKITHS.
OyHKIIMM ~ KOMIUJIEKCHOTO  TMEPEMEHHOro:  TPUTOHOMETpHuYecknue U oOpaTHbIe
TPUTOHOMETPUYECKUE (DYHKITHH.

OYHKIIMHA KOMIUIEKCHOTO MEPEMEHHOT0: TUrepooInueckue QyHKIUH, cTereHHas (yHKITHS.
Huddepenumponanue GpyHKINNA KOMIUIEKCHOTO nepeMeHHoro. Y ciaosus Komu-Pumana.
HuTerpupoBanue GyHKIHI KOMIIJIEKCHOTO MIEPEMEHHOTO

50.
51.
52.
53.
54.
55.
56.

57.
58.

59.
60.
61.

I S

pemarh  3aJa4d 110
TEOPETUYECKH pa3ieiaM;
o0cyxnath crnocoobl 3(h(HEeKTUBHO
pelLeHus
YpaBHEHUN M UX CHUCTEM; ONpPEIEIs
3¢ (HEeKTUBHOCTh  pELICHUS

M3y4aeMbIM

IN¢]

Qg depeHIaIbHbIX

Tb

3a7a4H,

MMOJIYYCHHOI'O C IIOMOIINBIO YN CJICHHBIX

METO/IOB;

pacno3HaBaTh 3¢ deKkTUBHbBIE
pEe3yNbTaTHI 00paboTku
HKCHEPUMEHTAIBHBIX  JIAHHBIX  OT

JInneitnas aiaredpa

1. Pemmts matpuunoe ypasHenue X+3(A-B)=4C, raoe
1 3 3 8 8 6
A= , B= , C= .
-2 -4 -7 5 -3 9
5
-1 56 7 5 3 -1 4)(2
2. Bemmonuuts geticteust | 3 4 2 1 3 +5 2 3|3}
0 7 8 2 1 1 -2 3)(4
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Hed(pPEeKTUBHBIX;
KOPPEKTHO BBIPaXXaTh "
apryMEHTUPOBAaHHO  OOOCHOBBIBAThH

MOJIOKEHUST  MPEAMETHON  obOnacTw
3HaHWUS,

BBIICTISAITh 3HAHWS, KAKUX IMOHSATHH
TpeOyercs Ml pelieHus TeX WU
UHBIX 337a4, OOBSICHITH U CTPOUTH
TUTTUIHBIE MOJICITH Y4eOHBIX
MaTeMaTHYECKUX u
MEXIUCITUTUTMHAPHBIX 337124,
o0cyxaaTh crnocoObl 3()PeKTUBHOTO
pelIcHHS;

1 2 3
3. Boruncnouts onpenenurens 2 0 4.
5 6 7
1 1 2
4. Haiitu o6patayro Matpuy A", ecmn A=|2 -1 2
4 1 4
5. Pemuth cucrembl NTUHEHWHBIX anreOpandeckux ypaBHeHHH mo ¢opmynam Kpamepa,

MaTpU4HBIM METOAOM, MeTonoM ["aycca:
3X; +4X, +2X, =3 X, + X, —X; =36
A) 12X, —X, —3X; =-3 B) X, =X, + X, =13.
X, +5X, + X5 =2 2% + X, + X, =7
6. Pemuts cucreMy metonoM I'aycca
X, + X, +3X; —2X, +3X; =1
2X, +2X, +4X; — X, +3X; =2
3%, +3X, +5X; —2X, +3x, =1
2X, +2X, +8X; —3X, +9X; =2
7. Pemuts cucreMy OTHOPOJIHBIX YPaBHEHUN
2%, +X, +X; =0
S5X; =X, =X; =0
X; —3X, =3%X; =0
BekTopHas anredopa
JlaHb1 KOOPAWHATEI BEPIINH

A(53,6), A(221), A(-10;1), A,(—4;6;-3). Haiitu:
1) nnmuny pedpa AA, ;
2) yron mexay peobpamu AA, 1 AA,;

MUpaMuJibl

ARAA,
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OneHouHble CpeacTBa

3) momans rpaHu AAA;;
4) 00beM MUPAMHUIBI.
Ananutudeckas reomerpusi. Kpusbie 2-ro nopsiaka

8. B kakoii Touke npsimasi, mpoxoasiias yepe3 Touku A(3,-2) u B(-1,2), nepecekaer och
Oy.
9. Haiitu paccrostaue mexay npsimbiMu 4x-3y-7=0 u 4x-3y+3=0.
10. Hamncars xaHOHHMYECKME M IapaMETPUYECKUE YPAaBHEHUs NPSIMOM, IPOXOIAIIEH
gepes Toukn M(2,1,-1) u K(3,3,-1).
11. IIpoBectu mnpsimyto uepe3 Touky A(2,0,-1) mepneHAMKYISPHO IUIOCKOCTH 3X+4y-
z+4=0.
12. [TpoBectu mtockocTh uepe3 Touky A(2,0,-1) mapamiensHo iockoct 3x+4y-z+4=0.
13. [TpoBectu mockocth uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
14. Jlokazatrp, 4TO MpSIMbIE B3aMMHO MEPIICHANKYIISPHBI:
— 3x+y-5z2+1=0,
15, x_y-2_z, y
1 -2 3 2x+3y-8z+3=0.
16. Jloka3atrk, 4TO MpSMbIE apaJICIIbHBL:
- X+y-z=0
17. x+2_y-1_z X+ ,
3 -2 1 X—y-5z-8=0
18. OnpeaenuTs TUN U MOCTPOUTH JIMHUIO:
19. x> —9y? +2x+18y+73=0
20. 2x% +3y* —4x+6y—7=0
21. y? —4x—-2y—-3=0
29 y:3x—3
2X+5
23. BBenenue B MaTeMaTHUECKHI aHAIN3

24, Haiitu npenensl QyHkumii:
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OneHouHble CpeacTBa

' 2x° +x° +5 ' x*=3x-2 o vX+1-2 . 1-cosdx
im im
25, o 3P x4l ot xPox—2 . 8 YX=2-1. 000 2X1gx
2x-1 1 In(1+2x)

[2 lim < lim ———2
26. Jm, x (VL =), X%(Zxﬂ} Nim@-age W
217. Hccnenosarth Ha HCHpCpBIBHOCTI), HAWTH TOYKHU Pa3pbiBa, CAEIATh YEPTEK:

X+4, x<-1,

A x?+2, —1<x<1,

28, y:43—x; 2%, x21.
29. Juddepennmanpaoe ucunciaenne GyHKINU OJHON IepeMeHHON
30. Haiiti npou3BoaHbIe PyHKITHIA:
y- 2x+1 +3ctg§
31. y =€ 4 /xsin? 3x. X2 — (4x+5) . y? —x®+10yx =0
32. Haiitn nuddepennman pynkmnum:
X .

y =Intg = +arcsin* 5x
33. 2
34. Haiitu npou3Bo/iHbIE IEPBOTO U BTOPOTO MOPSIIKOB!

{x =arcsint,
35. :In(l—tz)..

2
36. HaiiTi ypaBHEHWs KacaTelNbHBIX K rmapabome Y — X —4x+6 TOYKaX, OPJAWHATHI
KOTOPBIX PaBHBI 3.
— _ 23/ 2

37. Haiitn HanOonbliee U HauMeHbIIEEe 3HAYEHUS (PYHKIIMH y=2x+6-J/(x+3) Ha

OTpe3Ke [_ 4 _2].
38. HaiiTi naTepBanbl Bo3pactaHusi, yObIBaHUS, IKCTPEMYM (YHKIIMH
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y- 2x?
39. x*+3 _
40. Haiitu acumntoTsl rpaduka GyHKIIUN

X3

y =
41. x? +1 _
42. HaiiTi uHTEpBabl BRITYKIOCTH, TOYKHU Neperuda rpaduka GyHKIuN
43. y — X . e—XZ
44, @YHKIMN HECKOJIBKUX IIEPEMEHHBIX

__In(cy)
45, Haiiti 1 mocTpouTth 0651acTh ornpeneiaeHus QyHKINH Vy-Xx
Z=X-arctg y 5
46. HaiitTi yacTHbIC TPOM3BOAHBIC QYHKITUH I+x°,
_y2y 2 _ el
47, Haiftu npousBoHyto cnoxuoit gpyaxmun 2~ X Y 7Y X e X=UCOSV, Yy =USINV,
oz oz
~ A, z 2 H _
48. Haiiti npon3soansie OX u % HesnHoi byHKIUU e —x7ysinxyz =0
_ _ _y2 _ 2
49. Haiit sxcTpeMyM pyHKIIMM JBYX EpPEMEHHBIX 2=4(x=y)=x"—y"
WuTerpanbHoe ucuucienne QyHKIui
X% +5X — /X +2 dx
. 2 j sin(3x +1)dx

50. Haiitu HeomnpeneneHHble UHTETpaibl a) X , 0) ( ) , B)
jsin Xe“***dx I—SX 2

,1) © X*+4x+5
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4 x—3
——X . . d ———x
D Im . _[xsm(Zx)dx’)K) fxarcsm xdx e H) I(x2 —4)? ’ )
.[ cosX +1 dx " , o J- x+2
SINX+COSX—2 ) Ism 2X oS 2xdx’H) fcos Xsin xdx \/—+1 |
2 X
[y [
1) X ,p) "€ +1
51. Hatitu onpenenénHbie HHTETPaIbI:
7l2 _ e dX 1 X+ X3 e .
J\/smxcosxdx Iﬁ j 7 5dx Ix In xdx
a) 0 ’6)1x(nx+)’B)0x+ )1 ’
”J’.“ dx -2[ x“dx
x) o 008 X(L+ cos X) N J(B—x*)°
52. HaiiTi HecoOCTBEHHbIE MHTETPaIbL:
7 dx T dx T dx
2) 1 x? .6) J x* +4x+10 5) X =3x+2
53. Haiitu miomanps obOnacTu, 3a/laHHON JTUHUSAMH B JIEKApPTOBOM CHCTEME KOOPIWHAT:
54. Haiitn iHy KpUBOM, 3a1aHHON YPaBHEHUSAMU:
_ |4(2cost —cos2t)
5) | 4(2sint—sin2t) ’ -
. N =x3 y= N
56. Haiitu 06bEM Tena 06pa30BaHHOIO BpalleHUEM 001acTH y ' BOKpYT' OCH

OX.
S57. Halitn kprBOJMHENHBIE MHTErpasbl MO KpHUBBIM L, 3aJaHHBIM B JI€KapTOBBIX WIIN
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MOJISIPHBIX KOOPJMHATAX:
Iydl ,L:y=x%0<x<1 Izdl ,L:x=tcost,y=tsint,z=t,0<t<2
a) ,0) ¢ ;
I x*+y?dl,L:r=acosg, 0<x<1
B) L
HuTerpajsl no purype
58. Haiitu  nBoWiHOW  wHTerpan 1o obnacté D, orpaHMyYeHHOW  JIMHHUSIMMU:
_U(x—Zy)dxdy, D:x=0,y=2x*x+y=3

D

4 X

_[dxj f(x, y)dy
59. W3MeHUTh MOpSAOK UHTETPUPOBAaHUS: 2 /X .
JJ1eMeHThI TeOPUM (PYHKIUIT KOMILIEKCHOTO IIepeMEeHHOr0

60. HaifTu Bce KOMIUIEKCHBIE UHCIIA, YIOBJICTBOPSIONIME 33JaHHBIM  YCIOBHUSIM
z? —7°® = 7°. HaiifeHHble uKciIa 3a0KCaTh B TPUTOHOMETPUUECKOI M MoKa3aTenbHOH GopMax.
T
1-i— L.
61. Beruncnute 3Hauenus Gpynkuumii: cosi, In(3+4i), e 2, arcsin 1.
62. Haiitn xopHu ypaBHeHUs Sin Z = 3i 1 M300pa3uTh UX Ha KOMITJICKCHOH TIOCKOCTH.
o z
63. Haiitu o6pa3 nmuaun | npu orobpakeHun W= ——

z—-i
OO0bIkHOBeHHbIE AU PepeHIHAIbHbIE YPABHEHHSA
1. Haiitu oOmuit umHTerpan wim oliee pemeHue aAud@epeHnanbHOro ypaBHEHUs MEPBOTO
nopsiaka (B mpuMepax T), 1) pemuTsb 3aaauy Komim):
' x* +2xy —5y?
a) V4- X2y +xy? +x=0 5) 20xdx — 3ydy = 3x”ydy —5xy*dx B) 2x* —6xy

" —sin? , _ 2
) {y yoos x =sin2x {xy +y=x" e)lzdx—xy+ld
y(0)=-1 y@ =1

y=0.
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2. Haiitu o6miee pemenue nuddepeHmanibHOro ypaBHEHMS:
a) Y XINX=Y" oy (L+X7)y" + 23" =12x"

y" = 2sin® ycosy

y(l)——, y'®=1
3. Haiitu pemenue 3anauun Koiu:
4. Haiitu oOmee pemenue nud¢epeHInaaIbHOro ypaBHCHI/Iﬂ (B mpumMepe 1) pemuTh 3anady
Komm):

2 Y

B)) y" —4y' + 4y =e*(cos X + 3sin X) 1) y""" —64y’ =128c0s8x — 64e™* ’
y"+y=1/sinx

) {y(ﬂ'/Z) =1,y (x12)=nl2 .

Paabl

nr

—4y"+5y'=6x"+2x=5 ) y"'+2y"-3y'= (Bx+6)e’

1. /Ioka3aTb CXOJMMOCTb U HAUTH CYMMY psia "
2. VccnenoBath Ha CXOAUMOCTH PSIIBI:

= sin? nvn =1 (1 = nl2n+1)! (3n—2j2“
a) ; n\/ﬁ 6) g\/—sm(\/—j B) ; (3n)| ,1") ;n 4n+1

1) nz=1: (3n +1),/In(n +5) .

3. UccnenoBaTh psiibl HAa aOCOTIOTHYIO U YCIIOBHYIO CXOIUMOCTD:
= sinnvn = (=D = (=" (2n +1)

a) 1 nv/n gy manin(+1) nZ:;‘ 3n+2
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i -D"

n
4. Haiitu cymmy psima "t 4'(2n+1) ¢ ToyHocThI0 10 0.001.
5. Haiit 06s1acTh CXOAMMOCTH CTENIEHHOTO psja:

i(—l)”Z”(x+l)” i4”(x—3)2n i(—l)”(x+2)2“+1
a) =1 3n+2 , 6) n=1 \/Zn +1 , B) n=1 n2
6. Paznoxuts Gynxuuio B pag Teitnopa mo crenensm X :
2) (3+e™)? 5) 71(12+x—X)? B) In(1—x —20x°)
7. BeuucauTh HHTErpaj ¢ TouHocThio 710 0.001:
0.5 0.2
dx .
sin(25x*)dx
a) £4\/1+X4 5) ! .
8. HaiitTu npubmmkénHo perienue 3anaun Komu B Buze otpeska paaa Teitnopa o crenensm X ¢
" 2 2
y =X +Yy

YETBIPbMS HEHYJIEBBIMU KO3 PUITUECHTAMU: {y(O) =0.y(0)= 1.

DJIeMeHThI TAPMOHNYECKOro anaausa. Paasl @ypobe
1. Pa3noxuts B paag @ypbe QyHKIHIO, IEPUOAUYECKYIO C TIEPUOAOM 27 | 3a/IaHHYIO Ha OTpe3Ke

f(x):{x+7r,—7zSX£0

[-7, 7] bopmMyIIoit 7, 0<x<z

2. Paznoxuts B psig Oypbe BYHKIMIO, MEPUOTUUECKYIO C MEPHOIOM 4, 3aaHHYIO Ha OTpe3Ke

2 _2<x<
f(x):{x ,—2<x<0

[-2,2] (bopmyIoi x, 0sx=<2

3. Pa3noxutp a) B psig MO KOCUHYCaM U 0) B psll MO cMHycaM (YHKIUIO, 3aJaHHYI0 Ha OTpe3Ke
X, 0<x<1

F(x) = ﬂ, 1<x<3

[0.3] hopmyoit
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Cayuaiinblie coObITHS

3amaunmue 1.

OnbIT — U3BJICUCHHUE JETAIN U3 SIIUKA, B KOTOPOM HaXOJATCs U3Jenus Tpex copToB. CoObITus: A
— «U3BJICUEHA JIeTaJIb MIEPBOTO COpTay; B — «u3BileueHa aetanp BTOporo copray; C — «u3BIeUYeHA

JIeTajib TPETEro copray. YTo mpeacTaBisioT co00# cOObITHS A+B, A+C AC AB+C»
3ananue 2.

[apaepoOuuiia Beilana OJHOBPEMEHHO HOMEPKHM YETHIPEM JIMIaM, CAABIIMM B rapaepod CBOU
nuisanel. [locne aToro oHa mepemnyrana Bce HUIANBI U MOBecuia uX Hayraia. Halitu BeposiTHOCTH
CIIETYIOIINUX COOBITHH:

A — «kaxJI0My U3 YETBIPEX JIUI] rapIepOOIIHIIa BEIIACT €T0 COOCTBECHHYIO IUISITYY;

B — «poBHO Tpu JMIIa MONTYyYaT CBOM LUISIIBI;

C — «poBHO J1Ba JIHIIA MTOJTYYAT CBOM MUISIIBD».

3aganue 3.

BepostHocTh momanaHus B uenb npu ogHoM BeicTpene paBHa 0,001. Haiitu BeposiTHOCTB
MoTaiaHus B 1€k ABYX U OoJiee myiib, €CIU Yncio BeicTpenoB paBHo 5000.

3ananue 4.

BeposTHOCTh M3TOTOBIEHUS W3JIEJHs, OTBEUAIONIEr0 CTAaHAAPTY MPU JaHHON TEXHOJOTHH paBHA
0,8. Haiitu BeposTHOCTH TOTO, uTO U3 200 M3nenuii crangapTHeIMU OyayT: a) poBHO 150, 6) ot 140
1o 155, B) He meHb1e 165.

3ananue 5.

Tpu aBTOMOOWIISI HaMIpaBJICHBI Ha MEPEBO3KY Ipy3a. BEposTHOCTH UCIIPABHOTO COCTOSIHUS MIEPBOTO
u3 Hux pasHa 0,7, Broporo — 0,8, Tperbero — 0,5. HaliTu BEpOATHOCTH TOTO, YTO POBHO JBa
ABTOMOOWIISI IPUTOAHBI K KCIUTyaTalllH.

CayuaiiHble BeJTHYMHBI

3aganue 1.

HesaBucuMble OIBITBI MPOJOJIKAIOTCSA 0 IIEPBOrO IMOJIOKUTEIBHOTO HCXOZA, IIOCIE Yero
npekpamatorca. Haiitu psin pacripefiesieHHs 4uciia OIbITOB, €CJIM BEPOATHOCTD MOJOKHUTEIBHOIO
MCX0/1a TP KakoM ornbiTe paBHa 0.6.

3ananme 2

3aman psA pacnpeneneHus ciaydaiiHoW BenmuuuHbl X. HaliTh maremaTwdeckoe OXKHJIaHHeE,




CTpyKTypHBI
1 DJIEMEHT

KOMIICTCHII U
n

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

JHCIEPCHIO U CpeIHEe KBaIPaTHUECKOe OTKIOHEHHE. [1ocTpouTh QYHKIMIO pacipeiesieHus.

X 4 6 10 12
P 0.3 0.2 0.2 0.3
3aganue 3.

JUis HempephIBHOM CIy4ailHOM BETMYMHBI 337aHa (YHKLIUS DPACHpEeTICHHS F(X). Tpebyercs
HATH TJIOTHOCTH pacIpenesieHus f(X), MaTeMaTU4eCcKoe OXKHJIAaHWEe, AUCIEPCHIO, CpelHee

KBaJPaTUYECKOE OTKJIIOHEHUE. BBIUMCINTD BEPOSATHOCTH TOTO, YTO OTKJIOHEHHE CIy4alHOU
BEIMYMHBI OT €€ MaTeMaTHYecKOro OKuAaHus OyneT He Oosee CpedHEero KBaJpaTU4ecKOoro
otksionenus. [loctponts rpaduk yHKIHIA.

0 ., x<0
F(x) = l-(1—cos2x) L 0<x<Z
2 2
1 )
x>
2

3ananue 4.

Jlnst HeTpephIBHOW cly4yailHOW BENWYHMHBI 3aJlaHa TIOTHOCTHh pPaclpeleieHUs f(x). Tpebyercs
HalTH mapameTp a, QYHKUHIO pacrlpeneneHus F(x), MaTEeMaTHYECKOE OXHJIaHUe, TUCIIEPCHUIO,
CpeIHEKBaIpaTUUECKOe OTKIOHEHHUE.

0 , Xx<0
ax? ,0<x<?2
f(x)= 2
a-(4-x) ,2<x<4
0 , X>4
3axanue 5.

CrnyuyaliHOE OTKJIOHEHHME pa3Mepa JIeTaId OT HOMUHAA PaclpeneeHo 10 HOPMAIBHOMY 3aKOHY C
napamerpamMu a U o . CTaHAAPTHBIMHM SBISIOTCS T€ NETaJH, IS KOTOPHIX OTKJIOHEHHS OT
HOMUHAaJIa JIe)KaT B UHTEpBaJe (a—a;a+a). 3anucarh (opMyily IUIOTHOCTH paclpesieleHus U
MOCTPOUTH I'paUK IMIIOTHOCTH PacHpeeNICHUS.




CTpyKTypHBI
1 DJIEMEHT

KOMIICTCHII U
n

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

CKOJIBKO HEOOXOIMMO U3TOTOBHTH JIeTalel, 4YTOOBI C BEPOSTHOCTBIO HE MEHee [ cpeau HUX Oblia
XOTs1 OBbI O/IHA CTaHAapTHAs?

a=0; 0=0.05 a=0.06; p=0.97

3aganue 6.

3aKoH pacnpeeeHusi CUCTEMbI IUCKPETHBIX CIIYYalHBIX BETUYNH (X ,Y) 3anaH Tabmuei. Halitu

KOO(QQUIMEHT KOoppensuuu [,, U BEPOSTHOCTh MOMagaHus ciaydaiHoi BenmmumHbl (X,Y ) B
Xy yq

obmacte D.
0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4}
3ananmue 7.

3amaHa IUIOTHOCTh pACHpEAeeHUsT CUCTEMbl [JBYX CIy4YailHbIX BEIHYUH f(x, y). Haiitu
koo puiment A, KO3PPUIMEHT KOPPENSIHUH T, .

f(x,y)= A-(x+y)-e*¥ 6061.D 0<x<oo
M 0 sneoon.D 0<y<ow
3ananmue 8.

CytouHast MOTpeOHOCTh NEKTPOIHEPTHU B HACEICHHOM ITYHKTE SIBJISIETCS CIIy4yaifHON BEIMYUHOM,
Matemarnyeckoe oxugaanue kotopoit pasHo 3000 kBm/u, a mucnepcust pasaa 2500. ONECHHUTH

BEPOATHOCTH TOTO, YTO B OJIMIKAMIIKE CYTKH PacXo/l SJIEKTPOIHEPTUHM B STOM HACEIEHHOM IyHKTE
oyner ¢ 2500 no 3500 xkBm/u .

3aganue 9.
Hauno: X,Y — cayuaitasie Benmunnbl, Y =3X +2, M(X) =2, D(X) =4.

Haritu: M(Y), D(Y), k,,, 1, -

3aganue 10.
CnydvaiiHas BenuunHa X WMEET HOPMAJIBbHOE PACHpe/e/ieHHEe C HEM3BECTHBIM MATeMaTHUYECKUM




CTpyKTypHBI

¥ 21eMeHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OneHouHble CpeacTBa
KOMIIETEHIIH Py pesy v H pea
"
OXHIAHHEM @ M HEM3BECTHOH mucmepcueii o,. Ilo BBIGOpKe (X, X,,..., X,) oOBemMa N
_ 1
BBIUMCIICHO BBIOOpOYHOE cpennee X :—-in. OnpenenuTs JOBEPUTENBHBIA HWHTEPBAI JUIS
n i=1
HEU3BECTHOTO I[ApaMeTpa pacOpelesieHUuss a, OTBEYAKOIIMKA 33JaHHOW  JIOBEPUTEIIBHOU
BEPOSITHOCTH .
va ) .2 .
X =110; n=90; o =100; « =0.92.
3amanme 11.
Cnyyvaiinas BenmuurHa X HMMEET HOPMaJbHOE paclpeieiecHue ¢ HEM3BECTHBIMH MaTeMaTHUCCKUM
v 2
oxumanueM a u gucnepcuerd o . Ilo BeIOOpKE (Xl, Xy, ey Xn) 00beMa BBIYHCIICHBI OICHKH
— 1 n 2} 5 \2 ) 9]
X :—-ZXi unlc’) =——- (Xi —X) HEU3BECTHBIX ITapameTpoB. HalTtu noBepUTEIBbHBIN
n = n-1 43
MHTEPBAJ JJIsi MAaTeMAaTUYECKOTO OXKHUIaHUS &, OTBEUYAIOIINI TOBEPUTEIHHON BEPOATHOCTH ¢ .
—_— *
X =21 (0?) =05 n=24; ¢=098.
Brnaners MPaKTUYECKUMHU YMEHUSMHU u | Ilpumepnvie npuxknaonwie 3a0auu u 3a0anus

HaBbIKaMU THPUMCHCHHA OCHOBHBIX
METOJ0B HCCIICAOBAHHUA MaTCMAaTHKH

B InpodeccuoHanbHOM
MPAKTUYECKUMHU YMEHUSIMH
HaBBIKAMHU ux
MEXIUCHUIUTMHAPHOTO IPUMEHEHHS,

obOnacTu,

u

BO3MOXXHOI'O

BJIQJICHWE HAaBBIKAMU M METOJUKAMHU
00001IeHNST PE3yJbTaTOB PEIICHHUS,

E)KCI'ICpI/IMCHTaJIBHOﬁ JCATCIbHOCTH,
BJIaJACHUC

criocobaMu  OIEHUBAHUA

3HA4YNMOCTH U HpaKTquCKOﬁ Ipuroa-

HOCTH ITOJIYYCHHBIX PE€3YyJIbTAaTOB,

3agaya 1. 3aBUCHMOCTb NMYTH OT BPEMEHM INpPH MNPSIMOJIMHEWHOM JIBUJKEHHWU TOYKH 3a/1aeTCs
1 3 2
YPaBHEHUEM S = gt +2t° -3, r1e S — nytb B M, a t — Bpems B ¢. Beruncinute ee CKOpocTh U

YCKOpPEHHE B MOMEHT BpemeHu t =4cC.

3aganue 2. CocTaBbTe alrOpUTM pEUICHHUS JUHEHHOro OJHOPOAHOrO uddepeHuanIbHOro
YPaBHEHMS C TOCTOSHHBIMU KO3 (DUIIEHTAMH.




CTpyKTypHBI

W 3JIEMEHT N 6 0
KOMITETEHIH JAHUPYEMBbIE PE3YJIbTAThl O0YUCHHS LIEHOYHBIE CPE/ICTBA
u
— BIIaJicHUE criocobamu | 3axanue 3. YTo 3HAYHUT OLIEHUTH T'€HEPAJIbHBIC ITAPAMETPHI 10 BEIOOPKE?
COBEPILIEHCTBOBAHUS Chopmynupyiite onpeaeneHre TOYeYHON OLIEHKH.
npodeCCHOHATIBHBIX 3HAHUH u | Onpenenute cMeIIeHHbIE U HeCMelleHHbIe, 3(dekTuBHBIE U HEAPPEKTHUBHBIE, COCTOSTEIbHBIC U
YMEHUH  TyTEeM  KCIOJIb30BaHUs | HECOCTOSATENbHBIEC OLECHKU IEHEPAIILHBIX IIaPAaMETPOB.
BO3MOYKHOCTEHN uHpopmarnonHoi | [IpousurocTpupyite onpenenenus reOMETpUIECKH.
Cpe.bl; 3anumuTe pacdyeTtHble (GOpMysBl AN CTPYNIHUPOBAHHBIX M HECTPYNIHUPOBAHHBIX JAHHBIX:
BBIOOPOUYHOTO cpeAHero X (yKaKuTe ero BepOsiTHOCTHBIM CMBICH); BRIOOpOUYHOM nucnepcuu Deg.
Kak oneHutp mMaTemMaTH4ecKOe OXXHAaHHE MO BBIOOpOUHOU cpenuen? OneHuTe MUCIEPCHIO TI0
MCIIPaBJIECHHOM IUCTIEPCUMN.
Kakymu SIBISIIOTCS TOYEUHBIE OILICHKM MAaTE€MaTHUYeCKOrO OXHUIAHUs, AUCIEPCHUH M CPEIHEro
KBaJIPAaTHYHOTO OTKJIOHEHUS: CMEUICHHBIMU WIH HET, d()(PeKTUBHBIMU WiIH Hed(D()EKTHBHBIMU,
COCTOSATEJIbHBIMU WJIU HECOCTOSITEIbHBIMU?
OIIK-2 - cnocoOHOCTHI0 BBIAIBJIASATH €CTECTBEHHOHAYYHYH) CYIIHOCTH MpPo06JeM, BO3HMKAKOIIMX B XoJe NpodeccHOHATbHON JAeATeJbLHOCTH,

NMPUBJICKATD JJIS UX PCIHICHUS COOTBeTCTBleIIII/Iﬁ (l)H3HKO-MaTeMaTH‘IBCKI/II7[ anmnapar

3HaTh

YHCJICHHBIE METO/bl He TOJBKO Ha
yYpOBHE BOCTIPOU3BEICHHUSI "
oO0BsiICHEeHUs HMH(OpPMaIMK, HO U
MHTEIUICKTYaJIbHbIE HaBBIKH
NPUMEHEHUS 3HAHWM I pelieHus
npoOjeM U 3ama4, HaXOXKIACHUS
YHUKAJIbHBIX OTBETOB K
npobiemMaM, BBIXOJSIINM 32 PAMKH
OJTHOW JUCILMIUIMHBI, a TaKXe I
OIICHKW W BBIHECCHUSI KPUTHYECKHUX
CYKJICHUM;

Teopernueckue BONPOCHI

1. HauOonpiiee u HauMeHblllee 3HA4YeHUS (DYHKIUM JABYX MEPEMEHHBIX B OrpaHHMYEHHOMN
3aMKHYTOM 00JIaCTH.

2 [TpunoxeHus onpeneneHHOro HHTerpana B TeOMEeTpHH, GU3UKE, MEXaHUKE.

3 3amauy, OPUBOJAIIME K KPaTHBIM W KPHUBOJMHEHHBIM HMHTErpajgaMm. BbluncieHue Maccel
HEOZAHOPOJHOIO Teja, LICHTPAa MacC, MOMEHTA UHEPLIUH.

4 [IpyuMeHeHne CTEeNEeHHbIX PSAAOB B MPUOIMKEHHBIX BBIUNCICHUSIX.

5 YucneHHble METO/IBI PEIIEHUS aNreOpandecKiX U TPaHCUEHACHTHBIX YpaBHEHUH.

6 YucneHHble METO/IbI perieHus TuddepeHnaIbHbIX YpaBHEHUN

7 [Ipenmer MaTeMaTW4YeCKOM CTAaTUCTHKH. ['eHepaibHas COBOKYIHOCTH U  BBIOOpKA.
Bapuarnmonnsiii psan. [lonuron. ['mcrorpamma. Dmnupuyeckast GyHKIUS pacpeeIeHUs.

8 CrarucTuyeckue OleHKH apaMeTpoB paclpeieseHUs TeHepalbHOM COBOKYITHOCTH.

9 Craructuueckas nposepka runores. Kpurepuii cornacus. Kpurepuii Iupcona.




CTpyKTypHBI

i STIeMEHT [InanupyeMsble pe3yiabTaThl O0yUYeHUS O1leHOYHEIE CPEACTBA
KOMIIETEHIIH by pesy v P
"
10  KoppensuuoHHbIH aHanu3. OMmnupuueckuil kodddumument xkoppemsuun. Haxoxnenue
ypaBHEHMs JTMHEHHON perpeccuu MeTOI0M HaUMEHbIINX KBaJPaTOB.
v BBIJICJIATh 3HAHUS KAaKUX TOHITUI
2
M TpeOyeTcs A pelleHMs] TeX WIn y= X
- 2
© MHBIX 337124, OOBACHATH U CTPOHTS | 1 [IpoBecTu moaHOE Hccae0BaHNEe (PYHKIUU U TOCTPOUTH rpaduk 1-x°,
T TUNMYHBIE ~ MOAENH  Y4eOHBIX
b . . .
MaTCMATHHCCKUX 112 Haiitu mmomane obnactu, 3aJaHHON JHHUSMH B JIEKapTOBOW CHCTEME KOOpPIUHAT:
MEXIUCIUTUTMHAPHBIX 337134,
et p At y=x*-1,y=2x+2
3 Haiitn nnuny KpUBOM, 3a1aHHON YPaBHEHUSIMU:
4 a)y=|nX,\/§SXS\/15
H
4(2cost — cos 2t)
= . . ) <r
6) 4(2sint —sin 2t)
y=x%y=4/x
5 Haiitu 00BbEéM Tena 0Opa3oBaHHOIO BpalleHUEM 00JacTh ' BOKpYI' OCHU
0X.
6 Haiitm KkpuBOJIMHEWHBIE WHTErpajibl MO KPHUBBIM L, 3aJaHHBIM B JEKAPTOBBIX WIH

MOJIAPHBIX KOOpANHATAX:
Iydl ,L:y=x*0<x<1 Izdl ,L:x=tcost,y=tsint,z=t,0<t<2

a) L

,0) L ,

I x*+y?dl,L:r=acosp, 0<x<1

B) L
7

Haiitu  nBoifHOM  mHTerpanm mo  obmactu D,  orpaHMuYeHHON  JIMHUSAMMU:

H(x—Zy)dxdy,D:x=0, y=2x*,X+y=3

D

J-dxj[ f (X, y)dy

W3MEeHNUTh NOPSI0OK MHTETPUPOBAHMUSL: Ix




CTpyKTypHBI
1 DJIEMEHT

KOMIICTCHII U
n

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

1

y
I ydy I dx
v 0 _J1-y2
9 [lepeiiTH K MOISIPHBIM KOOPIHHATAM M BBIYHCIIUT: Ity
10
Brruncnuts unterpan ¢ Tounoctbio 10 0.001:
0.5 dX

0.2
'[sin(25x2)dx

a) 04\/1+ X4 6) 0
11  Haiitu npubmmxkénno pemenue 3agaun Komm B Bune otpeska pana Teiinopa no crenensam X
yrr — X2 + y2

C YETBIPbMS HEHYJIEBBIMH KOX(PPHUIIMEHTAMHU: y(0)=0,y(0)= 1.

YucneHHbIe METOIbI

-X _ 2
12 Pemmth YpPaBHCHHUE MECTOJAaMU IMOJIOBHUHHOTO JCJICHUA, XOpJd U KaCaTCIIbHBIX! e’ =2-X .

13 Haiitu meronamu Ditnepa u Pynre-Kyrra pemenue 3agaun Komm: y=y=-x y(O) =2 :

X'=Yy,
14 Pemmuth 3amauy Komm ans cucremsl ypaBHEHUH y' =2y, X(O):Z' y(O):Z METOJIaMU
Olinepa u XolHa C IIaroMm h=0% 0,010,001 Ha OTpE3KE [O’ 2]. OueHuTh MNOrpeuIHoCTh

YU CJICHHBIX peH.IeHPIﬁ.

15  15CyroyHas HOTPeGHOCTH DIEKTPOIHEPTUM B HACEIEHHOM IIYHKTE SBISETCS ClAy4ailHOM
BEJIMYMHOM, MaTeMaTnyeckoe oxuaanue koropoit papuo 3000 kBm/u, a mucnepcus pasaa 2500.
OLIEHUTH BEPOSTHOCTB TOTO, YTO B OJIMIKAMIINE CYTKH PACXOJ 3JIEKTPOIHEPTHH B OTOM HACEIEHHOM
nyskre 6yner ¢ 2500 no 3500 kBm/u .

16  Cnyvaiimas BenuunHa X HMEET HOPMAlbHOE  paclpesieieHHe C  HEM3BECTHBIM
MaTeMaTHYeCKHM OXHIaHHeM & ¥ HEM3BECTHOW aucrepcueit o,. I1o BeIOOpKe (Xl, Xoyenes Xn)




CTpyKTypHBI
1 DJIEMEHT

KOMIICTCHII U
n

[Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeacTBa

n
o6beMa N BBIYMCIIEHO BHIOOPOUYHOE cpefHee X = 1 in . OnpenenuTs 10BEPUTEIBHBIM HHTEPBAI
i=1
JUIL HEWU3BECTHOTO IapaMeTpa paclpeleieHuss a, OTBCYAIOIMIMN 3aJaHHOM JOBEPUTEIBbHOM
BEPOATHOCTU & .

X =110: n=90; o? =100; a =0.92.

MaremaTuyeckasi CTATUCTHKA
JlaHbl BEIOOPOYHBIE COBOKYITHOCTH AJISl IBYX CIIY4alHBIX BETUYHUH (M3MEpseMbIX MpU3HakoB) X u Y

X Y X Y X Y X Y X Y

23.1 54.2 22.5 52.1 31.8 56.0 18.6 48.1 271.5 60.1
25.2 57.5 27.8 54.1 34.7 59.0 20.3 49.9 24.0 57.0
18.3 49.9 23.3 54.0 345 59.9 26.5 54.9 29.1 61.9
35.9 67.9 22.9 51.9 27.5 54.2 27.1 55.6 31.2 62.6
26.2 55.8 26.1 58.8 25.7 53.8 29.0 56.9 34.2 64.2
26.9 54.7 21.2 53.2 24.6 54.7 26.0 54.2 32.8 63.9
30.4 60.4 27.2 58.6 29.8 57.9 25.0 53.1 26.0 59.9
25.9 53.2 23.4 55.9 29.7 54.9 28.9 56.4 34.1 66.2
32.8 60.9 29.8 60.1 27.1 53.7 28.6 55.3 27.0 54.1
26.7 51.0 34.1 63.1 28.2 56.8 27.6 53.0 25.7 53.2
19.7 47.2 32.6 60.8 24.6 51.7 26.5 54.1 25.8 51.7
24.6 54.9 33.9 62.1 25.8 52.0 26.6 53.8 24.6 51.0
31.7 59.0 31.6 56.2 33.4 59.3 28.1 56.9 26.7 52.8
29.7 54.1 26.5 52.6 24.3 52.8 28.2 56.8 25.0 54.1
28.5 53.0 24.6 51.8 29.9 58.2 29.3 58.4 34.1 66.1
25.3 4.7 24.7 54.1 34.1 66.3 28.0 57.8 27.9 54.2
28.7 55.9 26.8 55.6 35.1 66.7 27.1 55.3 26.8 53.1
27.6 58.1 28.9 57.8 30.9 61.0 29.0 58.9 26.0 53.8
27.4 59.2 18.9 49.0 30.7 62.0 26.1 56.3 24.1 51.8




CTpyKTypHBI
1 DJIEMEHT

KOMIICTCHII U
n

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

| 206 [510 [197 [502 [312 [619 |255 [538 [231 [500 |

1. [IpoBectu rpynnupoBaHue JaHHbIX. [[OCTPOUTH KOPPEISLIMOHHOE 110JI€ U KOPPEISLIUOHHYIO
tabauny. [locTpouts smMnupuyeckue pacnpenesnenus cocrapusaommx X u Y . Haiitu aGcomtoTHbIe
1 OTHOCHUTEJIbHBIE YAaCTOThI U HAKOIJIEHHBIE YacTOThl. HauepTUTh MOJIUIOH ¥ TUCTOTPAMMY 4acTOT U
HaKOIJICHHBIX YaCTOT.

2. Haiitu BBIOOpOUHBIE W HCHPABICHHBIC OILIEHKH IapaMEeTPOB pachpeneieHust (cpeaHee,
JMCIIepCUs, CpeJHee KBaJpaTUYHOE OTKJIOHEHHE, AacHUMMETpus, OHKCIecC, MojJa, MeJuaHa,
KOX(PUIMEHT BapHaIIHN).

3. [IpoBecTH CTAaTMCTUYECKYI0 NPOBEPKY CTATUCTHUYECKOW THIOTE3bl O HOPMaJbHOM
pacnpeesieHny U3MEepSIEMOro MpU3HaKa 1o CISAYIOLUIMM KPUTEPUSIM: a) CPEAHEMY KBaJApPaTUUHOMY
OTKJIOHEHUI0, 0) pa3Maxy BapbUpPOBaHUs, B) OKA3aTENIsIM UCIPABICHHBIX ACHMMETPUH U 3KCLEcca,
r) kpureputo Ilupcona xz (ypoBeHb 3HauuMocTH HpHHATH paBHbIM 0.05). B ciywae npuHsaTHS
TUIOTE3bl O HOPMAJIbHOCTU  paclpeiefieHUuss HaWTH  JIOBEpPUTEIbHBbIE  WHTEPBANbBl  JUIS
MaTEMaTHYECKOT0 O0XHJIAaHUS M CPEJHET0 KBAaJpPaTHYHOIO OTKJIOHEHUS NP YPOBHE HAAEKHOCTH
0.95.

4. Haiitu u 3anmcaTh B KOppEISLMOHHYIO TaOJIHIly YCIOBHBIE cpenHue. Ha xoppeasioHHOM
IoJIe TIOCTPOUTh JHUHUM perpeccun. HalWTh uUCHpaBiIeHHBIM KOPPEISLMUOHHBII MOMEHT U
kodpuumeHT koppensauuu. [IpoBeputs runoresy o He3aBUCUMOCTH NMpU3HAKOB X U Y (ypoBeHb
3HauuMocTH NpuHATH paBHBIM 0.05). Paccuntars koagdunuents! nuHenHoil perpeccun (X Ha Y
wm Y Ha X).IIpoBepuTh 3HaUMMOCTH ypaBHEeHHUs perpeccuu. HaiiTu noBepuTenbHble HHTEPBAJIbI
JUTst K03 (HUIIMEHTOB KOPPEIISIIINU U IMHEWHON perpeccuu (mpu ypoBHe HanéxHOCTH 0.95).

Bnanets

BJIaJICHHE HABBIKAMU U METOJAUKAMU
000011eHUsT Pe3yNIbTaTOB PEIICHUS,
JKCHEPUMEHTAIBHON
NEeSITENIbHOCTH;

BIIAJICHUE CIIOCOOAMH OIEHUBAHUS
3HAYUMOCTH W TPAKTHIECKOMH
PUTOJTHOCTH MOJTYYCHHBIX

Ilpumepnvie npuknaonvle 3a0a4u U 3a0aHus
3agaya 1. 3aBUCHMOCTH MYTH OT BPEMEHH TMPH TPSIMOJMHEHHOM JBM)KCHHWM TOYKH 3aJIa€TCS YpaBHEHHEM

1is o
S=—t"+2t° -3, rme S —nyrb B M, a t — Bpems B c. Beruncnure ee ckopocTb M YCKOPEHHE B MOMEHT BPEMEHH

t=4c.
3apanue 2. CocTaBbTe aJrOPUTM PEUICHUs JIMHEHHOTO OJHOPOIHOTO AN HEepeHIINaIbHOTO YPaBHEHHS C TIOCTOSSHHBIMH
KO3 pHUIHECHTAMH.




CTpyKTypHBI
1 DJIEMEHT

KOMIICTCHII U
n

[Tnanupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeacTBa

pE3yJIbTaTOB.

3aganue 3. UTo 3HAYNT OLEHHUTH TeHEpaJbHBIC MapaMeTpsl 1Mo BeIOOpKe? ChopMymHpyHTe OIpenesieHHe TOYEeYHOM
oueHkd. OmnpesenuTe CMEIIEHHbIE M HecMelleHHble, 3(dekTuBHbIe 1 HeIPPEKTUBHBIE, COCTOATENbHBIE M HECOCTO-
SITENIbHBIC OLIEHKN T'eHepalbHBIX MapaMeTpoB. [IpowmrocTpupyiiTe onpeieneHus reoMeTpUIECKH. 3aruIiTe pacueTHbIe

(GOpMyJIBI JUIS CIPYNIIMPOBAHHBIX M HECTPYNIHMPOBAHHBIX JAHHBIX: BBHIOOPOYHOro cpeanero X — (yKakure ero
BEPOSATHOCTHBIA CMEICT); BBIOOpouHO# mucnepcun Dg. Kak omernts MaTemaTHueckoe OXHIAHHWE IO BBIOOPOYHOI
cpenneil? OLEeHNTE AUCTIEPCUIO TI0 MCIPaBICHHON nucnepcun. KakuMmu sSBISIOTCS TOYEUHBIE OLIEHKH MaTeMaTHYECKOTO
OXUOaHUsA, OUCTICPCHU N CPEAHETO KBAAPAaTUYHOTO OTKIOHCHUA: CMCUICHHBIMU WM HET, 3(1)(l)eKTI/IBHI)IMI/I 501058
He3(1)(1)eKTI/IBHLIMI/I, COCTOSITEILHBIMM HJIM HECOCTOSITEILHBIMH?

3agaua 4. Jna u3yueHHs KOJMYECTBEHHOTO TNpHM3Haka X W3 TeHepalbHOH COBOKYNMHOCTH H3BIeYeHa BBIOOpKa
X,y X, oobema I, umerornas faHHoe CTaTHCTHYECKOE pacipe/IelieHHe.

1). IlocTpoiiTe MOJUTOH YacToT.
2). Ilocrpoiite SMIUPUUECKYI0 QYHKIHMIO pacrpeaesIeHus.
3). [ocTpoiiTe TMCTOrpaMMy OTHOCHTEIBHBIX YaCTOT.

4). HaiimuTe BEIOOpOUHOE cpenHee X , BHIOOPOUHYIO AMCIIEPCHIO DB, BBIOOPOYHOE CpEeHEE KBaIpPaTHUCCKOES

2
OTKJIOHEHHE O, , HCIIPABIICHHYIO JIUCIIEPCHIO S° M HCIPABJICHHOE CPEeIHEe KBAJAPATHIECKOE OTKIOHEHHE S .

5). Tlpu maHHOM YpOBHE 3HAYMMOCTH Ol TIPOBEpPHTE TI0 KPUTEPHIO I[IMpCOHA THIOTE3y O HOPMAIBLHOM
pacrpe/iesIeHiH TeHepaIbHO COBOKYITHOCTH.

6). B ciayuae npUHSATHS THIOTE3BI O HOPMAIBLHOM DACHpeNeSieHHH HAWAWTE JIOBEPUTENILHBIE WHTEPBANIBI IS
MaTeMaTHYECKOTO OKUAAHHMA ( U CPEJHEro KBaAPATHYECKOrO OTKIOHEHWs O TpH JaHHOM YPOBHE HAIEKHOCTH
v =1—o. (punsts o = 0,01).

X. 9 13 17 21 25 29 33 31

I
n 5 10 19 23 25 19 12 7




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

[IpomexxyTouHas arrecTanus IO JUCHUIUIMHE «MaremaTtnka» BKIOYAeT TEOPETUYCCKHE
BOIMPOCHI, TO3BOJIAIONINE OIEHUTh YPOBEHb YCBOCHHS OOYUYAIONIMMHUCS 3HAHUH, M TPAKTHYECKUE
3aJ]aHHs, BBISBISIFOIINE CTENEeHb C(HOPMUPOBAHHOCTH YMEHHWH W BIAJICHUH, MPOBOAMTCS B (opme
sk3amena (2 cemectp) u B popme 3adera (1 u 3 cemectp).

DK3aMeH 110 JJaHHOH JUCUHUIUIMHE MTPOBOJUTCS B YCTHOM (hopMe MO IK3aMEHAIIMOHHBIM OUJIeTaM,
KKIBIA U3 KOTOPBIX BKIIOYAET 2 TEOPETUUYCCKUX BOIMIPOCA U JIBA TPAKTUICCKHUX 3aaHUSI.

IMoka3aTeu U KPUTEPUH OLIEHUBAHHUS IK3aMeHa:

— Ha OUECHKY «OTJHYHO» — OOydYaloUmWiics JEMOHCTPUPYET BBICOKHHA  YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMAaTHYECKOEe M TIIyOOKOe 3HaHHE y4eOHOTro
MaTepualia, CBOOOIHO BBIMOJIHSECT MPAKTHUECKUE 3a/IaHMsI, CBOOOJHO ONEPUPYET 3HAHUSIMHU, YMCHHUSMH,
MPUMEHSIET UX B CUTYAIUSIX TTOBBIIIICHHON CII0)KHOCTH.

— Ha OIICHKY «XOPOII0» — 00yJarOIIUNCs JeMOHCTPUPYET CPEIHUI YPOBEHb CHOPMUPOBAHHOCTH
KOMITCTCHIIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOMYCKAIOTCS HE3HAYUTEIIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYIHCHHs NMPH AHATUTUYCCKUX OIepaIlysX, MEPeHOCe 3HAHWN M YMCHUU Ha HOBBIC,
HECTaH/IapPTHBIC CHUTYaI[HH.

— Ha OIICHKY «YyIOBJIETBOPHUTEJIbHO» — OOYYAIONIMICS IEMOHCTPHPYET TOPOTOBBI YPOBEHb
c(OPMUPOBAHHOCTH KOMIICTCHIIUH: B XOJI¢ KOHTPOJIBHBIX MEPONPHUATHH JOIMYCKAIOTCS OIINOKH,
NPOSIBJISICTCS.  OTCYTCTBUE OTICNIBHBIX 3HAaHWK, YMCHHW, HABBIKOB, OOYYAIOIIMKCS HCIBITHIBACT
3HAYUTEIIBHBIC 3aTPYAHCHUS TIPH ONCPUPOBAHUM 3HAHUSMHU U YMCHHSIMH TPH MX MEPEHOCE HA HOBBIC
CHUTYaIlUH.

— Ha OIEHKY «HeY/JA0BJIETBOPUTEIbLHO»— O0YYAIOIINIICS JeMOHCTpUpYET 3HaHus He 6oiee 20%
TEOPETHYECKOTO  MaTepuaia, JOMyCKaeT CYIIeCTBEHHbIC  OIMMOKH, HE MOXET II0Ka3aTh
WHTEJUICKTYaIbHBIC HABBIKM PEIICHUS MPOCTHIX 3a7a4 WM HEe MOXKET IT0Ka3aTh 3HAHUS JJaKe Ha YPOBHE
BOCIPOU3BE/ICHUS U O0BSICHEHUS WH(OPMALINH.

Ilokazamenu u Kpumepuu oyeHusanus 3auema:

- I cAa4u 3adera oOydaroliuiics mokasbpiBaeT copmupoBaHHOCTh komnereHuunid OIIK-1, mo
pasnenaM 3-ro cemecTpa, T.€. IMOKa3bIBA€T COOTBETCTBYIOIIME 3HaHUs (IO KpalHEH Mepe, Ha ypOBHE
BOCIIPOM3BEJICHUS U OOBSICHEHHS HMHQOpPMAlMM) W  HWHTEIJIEKTyaJbHbIE HAaBBIKM  pEILEHUs
NPEUIOKEHHBIX B TabuIe 1.7a) 3a1a4;

- 3a4eT He C/AaH, €CIIM pe3yJbTaT 0Oy4eHHUs HEe JOCTHTHYT, OOy4aroIMiCs HE MOXET M0Ka3aTh
3HaHUS Ha YPOBHE BOCIPOU3BEIEHUS U OObSICHEHUS HMHPOpPMALUU, HE MOXET I[oKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHHA ITPOCTHIX 3ajiay.

Ilokazamenu u Kpumepuu ouenueanus sauema:

- Ha OLICHKY «3a4TeH0» 00yyJaroluiics mokassisaer cpopmMupoBanHocTh komnerenuuii OIK-
10 paszenaM 2-To CeMECTpa, T.€. IIOKa3bIBaeT COOTBETCTBYIOIINE 3HAHMUS (110 KpaiHeH Mepe, Ha ypOBHE
BOCIIPOU3BEICHHS U 00BACHEHHS HH(OPMAIIMN) U UHTEIUIEKTYa IbHbIC HABBIKU PEIICHUS
MpeIJIOKEHHBIX B Ta0IMIIE 11.7a) 3a/1a4;

- Ha OLICHKY «He 3aYTeH0», 00yJalouics He MOXKET MMOKa3aTh 3HAHUS HAa YPOBHE
BOCITPOU3BECACHHUA U 00BICHEHHUS I/IH(i)OpMaHI/II/I, HE MOJKCT MOKa3aTh MHTCIIJICKTYAJIbHbIC HABBIKH
peleHust MPOCTHIX 3ajau.

8 YueoHO-MeTOIMUYECKOE U HH(POPMALMOHHOE 0DecTedeHne TUCIUTIIHNHBI (MOTYJIs1)

a) OcHoBHAas JMTEpaTypa:
1. Illunmagye B. C. Bricmmas maremaruka: yueOuuk / B.C. llunaueB. — MockBa: UH®PA-M,
2019. — 479 c. — (Beicmiee obpasoBanme). — Www.dx.doi.org/10.12737/5394. - ISBN 978-5-16-



101787-6. - Tekcr: anexrponnsiid. - URL: https://new.znanium.com/catalog/product/990716. — Pexxum
JOCTyMa: ISl aBTOPU3. MOJIb30BaTENEH.

2. Maremaruka: yueb. mocobue / FO.M. Janmnos, JL.H. Xypbenko, I'.A.HukonoBa, H.B.
HuxonoBa, C.H. Hypuena ; nmon pexn. JI.H. XKypb6enko, I'.A. HukonoBoii. — Mocka: UHD®PA-M,
2019. — 496 c.— (Bwicmiee obOpaszoBanme: bakamaBpuar). - ISBN 978-5-16-102130-9. - Tekcrt:
anekTponHeid. - URL: https://new.znanium.com/catalog/product/989799. — Pexum poctyma: s
aBTOPH3. II0JI30BATEIICH.

0) /lonoJiHUTE/IbHAS JINTEpATypa:

1. Teopus BeposSITHOCTEH M MaTeMaTHuecKas CTaTHCTHKA: YueOHoe mocobme / buprokosa JI.I'.,
bo6puk I'.1., MarBeeB B.M., - 2-e uszn. - Mocksa: HUL] MHOPA-M, 2017. - 289 c. (Bsicmiee
obOpaszoBanme: bakanmaBpuar) ISBN 978-5-16-011793-5. - Tekct: osnekrponnsii. - URL:
https://new.znanium.com/catalog/product/370899.— Pexxum noctyma: ajsi aBTOpH3. HOJIb30BaTeNIeH.

2. Maremaruka B mpuMepax H 3agadax: yue0. mocodue / O.M. [ertsapesa, JI.H. Xyp6enko, I'.A.
Hukonosa, H.B. Hukonosa, C.H. Hypuea. — Mocksa: UHOPA-M, 2019. — 372 c¢. — (Bsicuuee
oOpaszoBanme: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekct: oamekrponnbii. — URL:
https://new.znanium.com/catalog/product/989802.— Peskum mocTyma: 1uist aBTOPH3. MTOJIb30BATEIICH.

3. Hauko, ILE. Bricmias matematuka B ympaxkHeHusix W 3amadax. (B 2-x wactax) [Tekcr] /
I1. E. lauko, A. I'. ITonos, T. 5. KoxxeBuukoBa. - M.: Beiciias mkoia, 1986-2009. ISBN: 978-5-488-
02201-0. - 6onee 1000 mT.
®uxrtenronsil, [.M. OCHOBBI MaTEMAaTHYECKOTO aHANIN3a: YIeOHUK: B 2 yacTsax / .M. OuUXTeHTOoIbIl. —
11-e usn., crep. — Cankt-IlerepOypr: Jlansp, [6. r.]. — Yacte 1 — 2019. — 444 c. — ISBN 978-5-
8114-0190-1. — TekcT : 3JEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHast cuctema «Jlaupy : [caiiT]. —
URL: https://e.lanbook.com/book/112051 . — Pexxum moctyma: [jisi aBTOPH3. MOJIB30BATEIICH.

4. ®uxrtenronsl, [.M. OCHOBBI MaTeMaTHYECKOro aHaim3a: y4eOHWK: B 2 wactsax / [.M.
Ouxrtenronsll. — 10-e uzn., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. — 464 c.
— ISBN 978-5-8114-0191-8. — Tekcr: 25eKTpOHHBIH // DIeKTpOHHO-O0nbImoTedynas cucrema «JIanpy :

[caiit]. — URL: https://e.lanbook.com/book/115730 (mata oOGpamienus: 06.10.2019). — Pexum
JOCTYyMA: JUTsl aBTOPH3. TIOJIb30BaTENeH.
5. lllumayes B. C. 3agaunuk no Bbiciieil MmaremaTuke: y4ed. nocodue / B.C. llunaueB. — 10-e

u3n., crepeotun. — MockBa: MTH®PA-M, 2020. — 304 ¢. — (Briciee o6pazosanue). - ISBN 978-5-
16-101831-6. — Tekcrt: anexTponnsbiit. — URL: https://new.znanium.com/catalog/product/1042456

B) METOAMYCCKHE YKA3AHUSA

1. Abpamosa, M1.M. DnieMeHTbI BEKTOPHOH ainre0pbl U aHAJIUTUYECKOI reoMeTpun: Metoauueckue
yKazaHus Ui cTy1eHTOB | kypca Beex cnennanbHocTeil. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heompenenennsiii uarerpan: Terpans-koncnekt — MI'TY, 2008. — 23 c.

3. Baxpymesa, M.A. KpuBble n mnosepxHoctu 2 mnopsaka. IlonsipHas cuctema KOOpAMHAT.
[Ipaktukym — Maraurtoropcek: I'OY BIIO «MI'TY nm. I'.'11. HocoBay, 2009. — 19 c.

4. TopsiueBa, H.A. Teopust ¢yHKIMI KOMIUIEKCHOTO IEepeMEHHOro: MeToJuuecKue yKa3aHus U
BapHaHTbl MHIVMBUAYAIbHBIX 3aJaHUM JJIs CTYJIEHTOB BcexX crnenuanbHocter — Marautoropek: ['OY
BIIO «<MI'TY um. I'1. Hocosa», 2011. — 28 c.

5. 'paueBa, JI.LA. OmpeneneHHBbI HWHTETPAT: METOJWYECKHE YKa3aHUS ISl CTYJAEHTOB —
Maruuroropck: 'OV BIIO «MI'TVY um. I''1. Hocosa», 2010 — 12 c.

6. I'paueBa, JI.LA. DieMeHTHl IJIMHEHHON anreOphl, BEKTOPHOW ainreOpbl W aHATUTHYECKOH
reometpun: YuebHoe nocobue. - Marautoropck: 'OY BIIO «MI'TVY um. I'.1. Hocosa», 2010 — 63 c.

7. I'yruna E.M. JlaGoparopHblil npakTukyM 1o cratuctuke ¢ npuMmeHenueM EXCEL: Meron. ykas.
s 1abopaTOpHBIX paboT 1Mo MaTeMaTudeckoil craructuke.- Maruutoropek: 'OY BIIO «MI'TY um.
I".'1. Hocosay, 2009 — 40 c.

8. M3ocoB A.B. I'apmonunueckuii aHanu3: MeToauuecKue yKa3aHUs M BAapUaAHThI 3aJlaHUM Ui
CaMOCTOATENILHON PabOThl M KOHTPOJISI 3HAaHUH cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, U.A. CoObiTust 1 BeposiTHOCTh. Yacth 2: Meroa. yka3. - Marauroropck: ['OY
BIIO «MI'TY um. I'1. Hocosa», 2010. — 25 c.

10. Masiuenko, E.Il. IlpowsBognas u muddepenuman ¢ynkiuu. [Ipaktukym.- MarHuToropck:
I'OY BIIO «MI'TY um. I''1. Hocosa», 2010. — 38 c.
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crnenuanpHocrel. — MI'TY, 2007. - 17 c.

r) DJIEKTPOHHbIE Pecypchl:

1. Axmanona 3. C. HeomnpeneneHHblii HHTETpal: OT TEOPUH K MPAKTHKE [DJIEKTPOHHBIN pecypc]:
yuebnoe nocobue / 3. C. Axmanosa ; MI'TY. - Marauroropck: MI'TY, 2015. — 1 anekTpoH. onT. AUCK
(CD-ROM). URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’>name 1304.pdf&show=dcatalogues/1/1123520/13
04.pdf&view=true. — Makpoo6wekt. — CBefieHus n0CcTymnHbI Tak:ke Ha CD-ROM.

2. Ananutrdeckass reomerpus [OnekTpoHHbI pecype]: mpaktukym / T. T'. Kysumna, O. C.
Annpocenko, T. B. Mopo3oga, O. B. Ilerposa; MI'TY. — Maruaurtoropck, 2010. — 114 c. : ni., Tabm. —
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313
pdf&view=true. - MakpoOOBEKT.

3. AnucumoB A. JI. Matpuusl. Onpenenutenu. CUCTEMbl JIMHEWHBIX alre0pandecKux ypaBHEHHMA
[DnexTpoHHEIH pecypc]: yaeOHOe mocobue / A. JI. Auucumos, T. A. Bounmapenko, I'. A. Kamenesa ;
MI'TY. - Marauroropck: MITY, 2017. - 1 omektpon. onrt. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/33
61.pdf&view=true. - Makpoo0nekT. - ISBN 978-5-9967-1000-3.

4. bounmapenko T. A. MHrerpampHOe MCUMCIIEHUE (YHKIUU OJHOW MEPEMEHHOH [DIeKTpOHHBIHI
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OIIT. JICK (CD-ROM). URL:
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5. BynasrueBa C. B. Maremartuka: mpenesnbl U HENPEPbIBHOCTh (YHKLIHMU OJHOM MEpEeMEHHOM.
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45.pdf&view=true. - MakpooOBEKT.

7. N3ocoBa JI. A. OcHOBBI MaTeMaTHYECKOTO aHaNu3a [DIEeKTPOHHEIN pecypce] : yueOHoe mocodue.
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Pexum noctyna: http://www.gpntb.ru , ceo6oaHbIi.— 3ari. ¢ skpaHa. S3.pyc .

4) Public.Ru - nyonuunast uatepuer-6ubmmorexka URL:http://www.public.ru/ .

5) Crynenueckas Oubmmoreka [DaeKTpoHHBIH pecypc]. — Pexxum moctyna: http:// http://studlib.com |,
CBOOOIHBIN.— 3aril. ¢ 3KpaHa. f3. pyc., aHriI.

6) KommbroTeppa: Bce HOBOCTH PO KOMITBIOTEPBI, KEJIe30, HOBBIC TEXHOJIOTHH, HWH(OP-MAIMOHHBIC
TEXHOJIOTUU [DnekTpoHHbId pecypc]. — Ilepuoauueckoe 3nekTpornHoe MHTepHer-u3ganue — Pexum
noctyna: https://www.computerra.ru/ — 3ari. ¢ sxpana. 53. pyc.

7) Cucrema «MHTEpHET-TpeHAXEPHI B chepe oOpa3oBaHus» HA caiite WWW.i-exam.ru.

9 MarepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIIMHBI (MOAYJIs1)

MaTepI/IaHBHO'TeXHI/I‘-ICCKOG obecneucHue JAUCIHUITIIIMHBI BKIIFOYACT!

Tun n Ha3BaHUE ayIUTOPHUH

OcHallieHue ayuTopun

VYueOHbIe AyAUTOPUN IOJId NPOBCACHUSA
3aHATUH JICKIIMOHHOI'O THIIA

Jlocka, MyJIbTUMEIUNHBIE CPEACTBA XpaHEHUs, Nepelaud U
MIpeICTaBIeHNs] HHPOpMaIUH

Y4eOHble ayAUTOPHUH AJIsl IPOBEICHUS
MPAKTUYECKHUX 3aHSATUH, TPYIIOBBIX U
WHIUBUIYaIbHBIX KOHCYJIbTAIIHH,
TEKYIIETro KOHTPOJIA "
MIPOMEKYTOUYHON aTTECTAllUU

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, SKpPaH
Kommiiekc ~ metomuuecknx  pa3paboTok  (pa3gaTOYHOTO
Marepraia W METOJMYECCKUX YKa3aHHH) H\WIM KOMILIEKC
TECTOBBIX  3aJlaHU{ Ui TOATOTOBKM U  IPOBEJIEHUS
IPOMEKYTOUHBIX M PYOEKHBIX KOHTpPOJIEH

ITomemenust I CaMOCTOSATEILHOMN
paboThl yyammxcs

[epconanbubie KoMmbioTephl ¢ makerom MSOffice, Beixom0M
B VIHTEpHET U C OCTYNOM B 3JICKTPOHHYIO MH()OPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA

[Tomemenne  mjist  XpaHeHUsT U
npoduIakTU4eckoro 00CTyKUBaAHUS
y4eOHOT0 000PYTI0BaHUSI

[xadbr qyis XxpaneHns y4eOHO-METOIMYECKON TOKYMEHTAIIUH,
y4eOHOro 000pyAOBaHUS U yUeOHO-HATISIHBIX TOCOOU
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