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PaGouas mporpamMma paccMoTpena u oxoOpena Ha sacesanuu xadeapbl Buicwen  mamemamuxu
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JIner pernerpanun H3MeHeHHi M JOTIOTHEHHIH

TEXHUYECKOM 00eCTIeYeHUH MU CIHITIHHbI

Faa. [Moamuce
Ne Paznen Kpatkoe conepxanue Ne npoToxona T
/1 | mporpamMMsl HM3MEHEHHUS/ IOTIOJTHEHUS 3aceaHus '
Kagenpoi
Kadenpsr
1 5,6,7,8 Axtyamu3anus y4eOHO-METOINYECKOT0 05.09.2018
obecrieyenus npotokon Nel gﬁ%
2 8.9 AXTyanu3anus CBeIeHH 0 y4e6HO- 03.09.2019
METOIHYECKOM H MaTepHAIbHO- npoToKoi Nel
TEXHUYECKOM 00ECIIeUeHUH AU CIIMIIMHEI
3 8,9 AKTyanu3anus CBeIeHHH 0 yueGHO- 01.09.2020
METOMYECKOM U MaTepHalIbHO- npoToko Nel




1. Ilean ocBOEHHS AU CIUILIMHBI

Lenssmu ocBOEHUS AUCUUIUIUHBI «MaTtemMaTuKay sBISIOTCA:
® DPa3BUTHE MATEMATUYECKOI'O MBILJICHHUS;
® [IPUBUTUE HABBIKOB MCIIOJIb30BAaHUS MATEMaTUYECKUX METOJOB MCCIENOBAaHUS U OCHOB
MaTeMaTHU4eCKOro MOJAEIUPOBAHUS B IPAKTUYECKOM JEATEIBHOCTH,
® BOCIHUTAHUE Yy CTYAEHTOB MaTEMATHYECKOM U TEXHUYECKOW KYJIbTYpbI, KOTOpas Mpearoa-
raeT 4eTKOe OCO3HAHHME HEOOXOJUMOCTH M BXKHOCTH MAaTEMaTHYECKOW TOITOTOBKH JIJIS
COBPEMEHHOTO CIIELIUAIUCTA.

[IpuoOperaemble 3HAHUS JODKHBI OBITH JOCTATOYHBIMU JJISl YCIEIIHOTO OBJIJICHUSA
OOIIEHAYYHBIMH W OOLICHH)KEHEPHBIMU JUCIMIUIMHAMH Ha HEOOXOJMMOM Hay4yHOM YpOBHE.
Tpebyercst pazBuTHe yMEHHUIl CTYJIEHTOB CAMOCTOATEIBHO PACHIMPATh MaTeMaTHUYeCKUE 3HAHUS U
IIPOBOAUTh MaTeMAaTUYECKUH aHaNu3 NPUKIAAHBIX HMHXKEHEPHBIX 3a7ad, CBS3aHHBIX C
obecrnieueHreM 0e30MacCHOCTH YeJIOBeKa B COBPEMEHHOM Mupe, (popmupoBaHrueM KOMMOPTHOHN 1St
KHU3HH ¥ JICATEIIbHOCTH YeJIOBEKAa TEXHOC(Ephl, MUHUMH3AIMEH TEXHOTEHHOTO BO3JICHCTBUS Ha
OKPYKAaIOIYI0 Cpely, COXPAaHEHMEM >KM3HU W 3/I0pOBbsl 4YEJIOBEKA 3a CUYET HCIOJIb30BaHUS
COBPEMEHHBIX TEXHUYECKUX CPEACTB, METO0B KOHTPOJIS U IPOrHO3UPOBAHUS, a TAK)KE OBJIA/ICHUE
OCHOBHBIMHM MAT€MATHYECKUMHU METOJAMH MCCIIEJOBAHUS U PEIICHUS TaKUX 3a/]a4.

2. MecTro AMCHUIUIMHBI B CTPYKType 00pa30BaTe/ibHOW NPOrpaMMbl IOATOTOBKH
O0axajaBpa

Hucnunnuna b1.6.9. «Martematuka» BXOauT B 0a30Byr0 4acTh Oioka 1 oOpazoBarenbHOM
nporpammsl 1o HarmpasieHHuo 20.03.01 — TexnocdepHast 6€30MacHOCTb.

JUig u3ydeHust TUCUUIUIMHBI HEOOX0AUMBI 3HAaHUS (YMEHHUs, BIaJieHus ), cOpMUPOBAHHbBIE B
pe3yabTaTe M3Y4YeHHUs AUCHUIUIMH: «Anredpa M Hauyana aHanuszay, «leomerpus» B 00bEMe
MIPOTPaMMBI CPETHEH IITKOJTBI.

3HaHUSA U YMEHUS, NMOJTy4YE€HHbIE IPU U3YYEHUHU AUCLHUILUINHBI « MaTteMaTnkay, He0OX0IUMBI B
Ka4ecTBE METOAOJIOTUYECKON TPEANOCHUIKH JUISI OCBOSHHSI TE€X TUCIHHIUITMH NPOQPECCHOHATHLHOTO
IUKJIa U B HAy4YHO-UCCIIEJOBATENLCKOM paboTe, [Uid KOTOpBIX TpedyeTcs 3HAHUE U BIAJCHHUE
METOAAMH MaTEMaTUYECKOT0 aHAIHM3a U MOJICIIMPOBAHUS, TEOPETUIECKOTO U IKCIIEPUMEHTAIHLHOTO
UCCIIIOBaHMs], NPUMEHEHHE AHAIUTUYECKUX W YHUCIEHHBIX METOJOB PpEIICHUS IOCTAaBICHHBIX
3ajad.

3. Komnerenuun odyuarouierocsi, popmMupyembie B pe3yJibTaTe 0CBOCHUS AUCHUIIINHBI
(Moayasl) ¥ NJIaHUPYyeMble Pe3yJbTaThl 00yYeHHs

B PE3YIBbTATC OCBOCHUA TUCHUIIJIMHBL «Maremartuka 06y‘laIOH.IPIfIc5I JOJIKCH O6J'IallaTB
CICAYIOIUMH KOMIICTCHIUSIMU .

CrpykTypHBIT
JIEMEHT [Tnanupyembie pe3yabTaThl 00yUCHUS
KOMIIETEHIIUU
OK-10 - cnoco0HOCTHIO K O3HABATEILHOM AeATEeJbLHOCTH
3HaTh - OCHOBHBIE OOBEKTHI, TOHATHUS M METOIBI MMpeiMeTa «MaTemMaTukay
YMeTh - KOPPEKTHO BBIPAXKaTh U apIYMEHTUPOBAHO 00OCHOBBIBATH ITOJIOKEHUS
IpeMETHOM 001aCTH 3HAHUS /ISl TOCTAHOBKHU M PEIICHHS KOHKPETHBIX MPH-
KJIAJHBIX 3a/1a4
Bnaners - TOTOBHUTH M PEIaKTUPOBATh TEXHUYCCKHUE TEKCTHI C MATEMAaTHUECKOU
CUMBOJIMKOW WA (DOpPMYyITaMH, TyOJTUIHO MPECTABIATh COOCTBEHHBIC U U3BECT-
HBIC HAYYHBIC PE3YJIbTAThI, BECTU JUCKYCCHU;




CTpyKTypHBI
JJIEMEHT

KOMIICTCHIOI N

[TnarupyemMble pe3ynbTaThl 00yUCHHS

- HaBbIKaMH U MCTOJUKaMH 0606H_IGHI/I${ PE3YIbTAaTOB PCIICHUS,
E)KCHepI/IMeHTaJIbHOf/i JACATCIIBHOCTHU

IIK-22 - crioco0HOCTHIO HCIO0JIL30BATH 3AKOHBLI 1 METOAbI MATEMATHKH, €CTECTBEHHDIX,

TF'YMaHUTaApPHbLIX

H IKOHOMHUYCCKHUX HAYK IIPU PCIICHUN I[pO(l)e(!CI/IOHaJILHLIX 3agavd

3HaTh

- OCHOBHBIE TOJIOKEHUSI TEOPUHU TPEJEIIOB U HENPEPhIBHBIX (PYHKIUH, rpaduku
OCHOBHBIX 3JIEMEHTapHbIX (PYHKIIUN U UX CBOICTBA;

- OCHOBHBIE TeOopeMbl TP PEPEHIINATHHOTO U UHTETPATILHOTO UCUUCICHUS (PYHK-
U OJTHOW U HECKOJIbKHX NMEPEMEHHBIX;

- OCHOBHBIE TIOHATHS M METOJABl JIMHEHHOH, BEKTOpHOW anredpbl U
AHAIUTUYECKON F€OMETPHUH, TECOPUU PAJIOB;

- OCHOBHBIE TOHSTHS TEOPHH BEPOSTHOCTEH

YmeTs

— peuiath TUIIOBBIC 33[1a4H 10 U3yYaeMbIM TEOPETHUECKH pa3zeliaM;
— TMPUMEHATh METOJbl MaTEeMaTHYECKOIro aHaJM3a IS MccleAoBaHus (pyHKIUN
OMHOW ¥ JBYX TIIEPEMEHHBIX, CXOJAWMOCTH HECOOCTBEHHBIX HHTETPAJIOB,
YHCIIOBBIX U CTETIEHHBIX PSAJIOB;

—  BBISBJIATH, CTPOUTH U PEIIaTh MATEMaTHUECKUE MOEIH MPUKIAIHBIX 3a7ay;

— o0cyxmarb cmocoObl AI(PQPEKTHUBHOTO pEIICHUs 3ajJad, pPaclo3HaBaTh
2 PEeKTHUBHBIE PE3yTbTATHI OT HEAPPEKTHBHBIX

Bnanets

- IPAaKTHYECKMMHU HAaBBIKAMU HCIIOJIB30BAHUSA MATEMaTUYECKUX IOHATUH H
METOJIOB (M3y4aeMbIX pa3/Iel0B MaTEMATUKH) IIPU PELIEHUH IPUKIAIHBIX 3a7a4;
- HaBbIKaMU IIOCTPOEHUS U PEUICHHSI MATEMAaTHYECKUX MOJEJIEH NTPUKIIaIHbBIX
3az1ay;

- HaBBIKaMU 00O0OIIIEHUS pe3ybTaTOB PEIICHUS;

- cnocobamMM OIIEHMBaHUS 3HAYMMOCTHM U MPAKTHUYECKOH TPUTOAHOCTH
MIOJIYYEHHBIX PE3YJILTATOB




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OOG1wast TpyA0eMKOCTh AUCIMILUIMHBI COCTABIISIET 8 3aueTHBIX enuHuUI 288 akaj. 4acoB, B TOM YHCIIE:
— KOHTaKTHas paboTa — 152,2 akan. 4acos:

— aynuTtopHas — 144 akas. 4acos;
— BHeayauTopHas — 8,2 akaJl. 94acoB

— caMocCTosTelIbHas paboTa — 64,4 akaj. 4acos;
— MOATrOTOBKA K 3k3aMeHy — /1,4 akan. yaca

Pasnen/ tema

Cemectp

AynutopHast
KOHTaKTHas paboTa
(B akaz. yacax)

CamocrosrensHas pabora
(B akaz. yacax)

Bug camocrtositenbHOM

dopma TeKyIero KOHTPOJIs
YCIICBAEMOCTH H

Kon u ctpykrypHbIit
AIEeMEHT
KOMIIETEHINN
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Pasnen 1. JIuneiinas anreOpa u aHATUTHYECKAs TEOMETPUS
1.1. JIuneiinas anreOpa - IOATOTOBKA K MPAKTUYECKUM |- IPOBEPKA OIIK-1 -
3aHATHIM, WH/IMBUYAJIbHBIX 3a/1aHuil, Y5 [IK-2 —
3YB
- BeinosiHeHue TP Nel KOHCYJIBTAIMH IO PENICHUIO Y
1 |10 10/41 10 «Marpuupbl. CucreMsl 3agau TP,
JUHEHWHBIX aNTreOpanyecKux - 3amura TP
YPaBHEHUI)
1.2. BekTopHas anrebpa - IOAATOTOBKA K MPAaKTUYECKUM |- TPOBEPKa OK-10 -
= |3yB
3aHATHSIM WHMBUIYATBHBIX 3a/IaHUH ’
1| 4 au | 5 : ATBEAY S TP
- BeinosHeHue /13 Nel - KOHCYJIbTAllUH 1O 2yB
«BekropHas anredpa» pemenuto /13
1.3. AHanuTH4eckasi reOMeTpHs Ha - MOAATOTOBKA K MPAaKTUYECKUM |- TPOBEPKa OK-10 -
IUIOCKOCTH 3aHATHIM, WHIWBHUIYAIbHBIX 3aJIaHUH, 313_}‘; 0o
1] 2 2/11 5 - BeinoaHeHue NJ13 No2 - KOHCYJIbTallUU 110 2yB -
«AHanuTHueckas reomerpus  |pemenuro 1MJ13
HAa TUIOCKOCTH
1.4. AHanmuTH4YecKasi TeOMETPHS B 1] 2 2 6 - KpaTKUI KOHCIEKT JIEKIIMH, |- MPOBEpKa OK-10 -
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MPOCTPAHCTBE - BeinojHeHue M3 Ne3 WHIUBUYAIbHBIX 33JJaHUM, |3YB,
«AHaJIUTHYECKas TEOMETPUS B |- KOHCYJIbTALIUU 110 IIK-2 2~
3YB
MPOCTPAHCTBE» pemenuto /13 Y
Hroro no pazneny 18 18/7T1 26 TP Nel, UJI3 Nel-3
Pa3pgen 2. Beeaenue B MaTeMaTHUYECKHUH aHAJIN3
2.1. OCHOBHBIE AJIEMEHTAPHBIE (PYHKITHH. - IOATOTOBKA K MPAKTUYECKUM |- IPOBEPKA OK-10 -
[TocnenoBaTenbHOCTH U X MPEIEIIBI. 3aHATHUSAM, WHJVBUIyaJIbHBIX 33JIJaHUH, 31}’[‘;{’ )
- 0 -
Hpel[f:ﬂbl 1 HENPEPBIBHOCTH byHKIUN 1 8 831 10 BbInoaHeHue TP Ne2 KOHCYJIbTallu! I10 2B
OJIHOM NIEpEepMEHHOMN «IIpenen u HenpepbIBHOCTh  |pemienuto TP,
(GyHKIMM OHOM 1epeMeHHON» |- 3amuTa TP
2.2. NuddepeHnmanbHOE HCUUCTICHIE - MOIrOTOBKA K mpaktudeckuM |[IpoBepka AKP , OK-10 -
(GyHKINMU OJTHOM MepeMeHHON 3aHATHAM, KOHCYJIbTAIIH 110 PELIEHUIO 312’[‘13{’ )
1 6 6/21 8,3 |- moaroroska k AKP Nel 3aJIaHn 110 TEME syB
«ITponsBosaHas GyHKIUU
OJHON EPEMEHHOI
2.3. UccnenoBanne GyHKIUNA OJTHOM - IOAATOTOBKA K MPAKTUYECKUM |- TPOBEPKA OK-10 -
IIEPEMEHHON € TOMOUIBIO 3aHATHAM, WHJVBUIyaJIbHBIX 33aJIJaHUH, ?’I‘;( 95
¢ depeHINaTbHOTO HCYUCIIEHUS U 119 20 10 | BvlmoaHeHHe TP Ne3 - KOHCYJIbTallUX 10 2yB
MIOCTPOEHUE UX IPa(PHUKOB «UccnenoBanue pyuknuii 1 |pemenuro TP,
MOCTPOCHUE TPa(QUKOBY - 3amura TP
Hroro o pazneny TP Ne2, AKP Nel, TP Ne3 |OK-10-
3yB,
1 |16 16/71 | 28,3 IK-2 2
3yB




<
AynuTtopHas 5 =
KOHTaKTHas paboTa g 2
(SR o =
o, (B akaj. yacax) w o K
= s 9 . dopMa TEKYLIETO KOHTPOJIS i =a=1
Paznen/ rema 3 Z 5 Bun camocTosTensHOM S EE
S =g YCIICBacMOCTH U > S 2
JHUCUUTUIAHBI 5 . . S 5 paboThl N o2z o
O ~ g § § § ; g TIIPOMEXKYTOIHOU aTTECTALINN [5 01—?; E
E} o =| B H °c = S
g |2 R ¥ = o 2 x X
5|68 25| ¢ g
= = ™ = ™ <
@)
Hroro 3a cemectp 34 34/14U| 54,3 JK3aMeH OK-10 -
3yB,
IK-2 2—
3YB
Pa3nea 3. luddepennuanbHoe ucuucieHue PyHKuunii HeckoJIbKUX nepeMeHHbIx (DHII)
3.1. Onpenenenne ®HIL. Ilpenen u - MOJITOTOBKA K MPAKTHYECKUM |- TPOBEPKA KOHCIIEKTa OK-10 -
HernpepsiBHOCTH OHII. YacTHble 3aHATHUSAM, 31}’&’ 9o
MIPOU3BOIHBIC IBHO U HESBHO 3aJaHHBIX CaMOCTOSITEIIbHOE U3yUYeHHUE 2yB -
¢bynkuii. [IpousBoanas mo 2 6 621 JUTEPATYpPhI 110 TEME
HarnpasieHuro. ['paguent. KacarenbHas (HamMcaHUE KOHCIEKTA):
IJIOCKOCTh M HOPMaJlb K TOBEPXHOCTH. «OCHOBHBIE CBOKCTBA
(G yHKIMI, HETIPEPHIBHBIX B
3aMKHYTOM 00JIaCTH.
3.2. JIokaJIbHBIN B YCIIOBHBIA SKCTPEMYM - moarotoBka kK AKP Ne 2 [Tposepkxa AKP OK-10 -
OHIT 2 1 2 2 1 «DYHKIIUU HECKOTBKUX 31¥1113<’ »
[IEPEMEHHBIX) a
3yB
Hroro no pasneny Koncnekr, AKP Ne 2
2 | 8 821 1 «DYHKIIUU HECKOJIBKUX
MIEPEMEHHBIX)
Pazgen 4. UnTerpajbHoe ucunciaeHue (PYHKIMHU OJHOI epeMeHHOM
4.1. TlepBooOpaznas ¢pynkius. Heompe- - HOATOTOBKA K MPAKTUYECKUM |- KOHCYJIbTAIIMU 11O OK-10 -
JICJIEHHBI UHTETPAJl U €Er0 OCHOBHBIE 3aHATHSIM, pewenuto 3aganui TP 31}’11;’ 22
cBoiicTBa. Tabinia HEOTIPEACICHHBIX HH- - Bpinosiaenue TP Ned 2yB
TErpajoB OT OCHOBHBIX 3JIEMEHTAPHBIX 2 | 2 2/21 0,5 |«Heonpenenenuslii u

¢byHkui. MeToibl HETOCPECTBEHHOTO
uHTerpupoBanus. IaTerpupoBanue
3aMEHOM NMePEMEHHOM U 110 YaCTsIM.

OHpC}IGJ’IGHHBIfI HUHTErpaIn»
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4.2. OCHOBHBIE METO/Ibl HHTETPUPOBAHUSI. - IOJArOTOBKA K NPAKTUYECKUM |- KOHCYJIBTALMU 110 OK-10 -
WHTerpupoBanue TPUrOHOMETPUYECKHIX 3aHATHUSM, pemenuro 3ananuii TP 3%1;’ 0y
BbIpakeHuil. interpupoBanue 2 2 2 05 | BblOMHEHKE TP Ne4 2yB
MPPALMOHAIBHBIX BBIPAXKCHUMH. ’ «Heomnpenenennsiii u
ONpEeIeTICHHBIN UHTETpa»
4.3. Onpenenennbiii unTerpain. ®opmyna - IOJrOTOBKA K MPAaKTUYECKUM |- IPOBEpPKaA OK-10 -
Herotona-Jleit6nuna. CpoiicTBa onpee- 3aHSATHAM, WHJIWBUIYAIbHBIX 3aJJaHUH, 3%‘;{ 0o
JIEHHOTO MHTErpaja. 3aMeHa NepeMeHHOU - BeinosHeHue TP Ned - KOHCYJIbTallUU 110 2yB
Y UHTETPUPOBAHUE I10 YACTSIM B 2 | 4 4/41 2 «Heonpenenenuslii u peuienuto 3ananuii TP,
OnpeaelIeHHOM HHTerpane. Beruucinenue ONpEeIeTICHHBII UHTETpa» - 3amura TP
iouaied, AJIuH 1yr ¥ 00BEMOB Tel
BpalllCHUS.
4.4. HecobcTBeHHbIe HHTErpalibl. AGCO- - IOJArOTOBKA K IPAaKTUYECKUM |- IPOBEPKaA OK-10 -
JIOTHas cxoauMocTs. [Ipu3Haku cxonu- 3aHATHAM, WHJUBU1yaJIbHBIX 33aJJaHUH, 312’[]13{’ )
MOCTH. 2 2 2 1 - BemmostHeHne MJ13 Ned - KOHCYJIbTaIlUU 10 - a
«HecoOcTBeHHBIN HHTErpan»  |peuieHuto 3aganuit 1J13
Hroro no paznery TP Ned, J13 Ned OK-10 -
3yB,
10 10/611 4 IK-2 2
3yB
Pa3nen 5. Teopusi BeposiTHOCTEH M MaTeMaTHYeCKasl CTATUCTUKA
5.1. CnyualiHble BETUYHHBI. - IOATOTOBKA K MPAKTUYECKUM |- KOHCYJIbTAIH 110 OK-10 -
Kiaccuueckoe, reomerpuyeckoe u 2 1 6 6/2U 1 3aHATHUSM, pemenuto 3amaannii TP, ?’I‘;{ 05

CTATUCTHUYCCKOC ONPCACIICHUA

- peinostaenue TP Ne 5

- 3amura TP

3yB
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BEPOSITHOCTH. T€opeMbl CI0KEHUS U «Cry4aiiHble COOBITHS
YMHOEHUS. Y CJIOBHASI BEPOSITHOCTD.
®opMyia NoJHON BEPOATHOCTU U
dopmyna baiieca. Cxema bepryim,
npubmkenus Jlannaca u [lyaccona.
5.2. Cny4daiinble BeTU4YUHbL. J{UCKpeTHbIE - IOATOTOBKA K MPAKTUYECKUM |- KOHCYJIbTAIMH 110 OK-10 -
U HEIIPEPBIBHBIE CIIyYailHbI€ BEJIMUMHBI. 3aHATUSM, pemenuto 3aaanuii /13 31}][]135 )
Psin pactipenenenusi, pyHKIuUS 1 - BoinosiHeHue MJI3 Neb 2B -
IJIOTHOCTh pacipeieCHusl. «CnyyaiiHble BEJIMUUHbBD)
MaremMaTudeckoe 0KUJaHue U 2 6 6 5
JUCIIepPCHs], HAYaJIbHbIE U LICHTPAJIbHbIE
MOMEHTBHI. I3BecTHBIE pacnipeeneHus
(mokaszaTenbHOE, pABHOMEPHOE,
HOPMaJbHOE) U UX YUCIIOBBIE
XapaKTEPUCTUKH.
5.3. JIBymepHBbI€ cay4yailHble BETUUNHBI. - IOAATOTOBKA K MPAKTUYECKUM |- TPOBEPKA OK-10 -
@DyHKIMS pacpeesIeHus], CBOWCTBA. 5 | 2 05 |3aHATHAM, WHJVBUIyaJIbHBIX 33aJIJaHUH, 312’[]13{’ )
UwucnoBbie XapaKTEPUCTUKU. IJIEMEHTHI ’ - BeimosHeHue MJ13 Nob - KOHCYJIbTallUH MO . -
TEOPUU KOPPEIIALIUH. «CiyyaliHble BEJIMUHUHbBD) pemenuto 3anannii MJ13
5.4. 'enepanbHast U BHIOOpOYHAS - IOATOTOBKA K MPAKTUYECKUM |- KOHCYJIbTAIIUH 110 OK-10 -
COBOKYITHOCTh. CTaTHCTHUECKUE OIICHKH 3aHSATHUSM, pemenwuro 3ananuii /13 312’[‘}3{’ 0o
[IapaMeTpoB pacnpeneseHus. ToueuHsle u - BoinostHeHue M/13 Neb 2yB
MHTEPBaJIbHbIE OIICHKU. DMIUpUYECKas 2 | 2 2 0,5 |«O06paboTKa CTATUCTHYECKUX
GbyHKIMS pacpeeneHHs. JIaHHBIX. MccnenoBanue
CTaTUCTUYECKUX
3aBHCHUMOCTEIN»
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5.5. Craructuyeckas TMIIOTE3a U cXema - IOAATOTOBKA K MPAKTUYECKUM |- KOHCYJIbTAIMH 110 OK-10 -
ee nmpoBepku. Kpurepuu [Tupcona u 3aHATHUSM, pemenwuro 3ananuii U/13 3%1;’ 0y
KonmoropoBa-CMupHOBa IpOBEPKHU - BoinoniHeHue MJ[3 Nob 2yB
TUIOTE3bI O BUJIE PACIPEIEICHHUS. 2 | 2 2/21 0,5 |«O06paboTKa CTATUCTHYECKUX
naHHbIX. MccnenoBanue
CTaTHCTHYECKUX
3aBHCHMOCTEI
5.6. OteHKa CTaTUCTHYECKON - MOJITOTOBKA K MPAKTHYECKUM |- TPOBEPKa OK-10 -
3aBUCUMOCTH. Bp1OOpOUHBIif 3aHATHUAM, WHIUBUAYAJIbHBIX 3a/IaHUH, 31}][]135 9o
K03 unmeHT koppensauuu. Jinaernas - BoimostHeHue M/13 Nob - KOHCYJIbTAllUU 10 - -
perpeccus. 2 | 2 2/21 0,6 |«OO6paboTka cTaTucTUYeCKUX |perienuto 3aganuii /13
nanHeIxX. MccneqoBanne
CTaTUCTUYECKUX
3aBUCUMOCTEN»
Wtoro no pazneny TP Ne5 , I3 Ne5-6 OK-10 -
3yB,
2 |20 20/61 51 -2 2
3yB
Hroro 3a cemecTp 2 | 38 38/14M| 10,1 IK3aMeH OK-10 -
3B,
IK-2 2—
3yB
HUToro mo AucuMILIAHE 72 72/28U| 64,4 2 sk3amena (1,2 cemectp) |OK-10-
3YB,
IK-2 2—
3yB

M — B TOM umcIie, yackl, OTBEJICHHBIE HA pa0OTy B UHTEPAKTHUBHOM (opMe.




5. O0pa3oBaTte/bHbIe 1 HHPOPMALMOHHbIE TEXHOJIOTHH

Peanu3anus KOMIIETEHTHOCTHOTO MOIX0/1a IPEAYCMAaTPUBAET UCTIOIH30BAHUE B YICOHOM
MPOLIECCE AKTUBHBIX M MHTEPAKTUBHBIX ()OPM IIPOBEACHUS 3aHATHI B COUETaHUU C BHEAYIUTOPHOU
paboToii ¢ 1enpio GOpMUPOBAHUS U PAa3BUTHUS MPO(PECCHOHANTBHBIX HABBIKOB 00YJaIOINXCSI.
Cornacho 1. 34 Tlopsiaka opraHu3anyy U OCYIIECTBICHHS IeATEIbHOCTH 110 00pa30BaTeIbHbIM
nporpamMMmam OakanaBpuaTa Bbiciiero oopasosanus (yTB. npukazom MOuH P® ot 05.04.2017 r. Ne
301), npu poBeieHUHN Y4eOHBIX 3aHATUN 00ECIIEUNBAETCS Pa3BUTHE Yy 00YUaIOIINXCSl HABBIKOB
KOMAaHJTHOW pabOThI, MEKITMYHOCTHONH KOMMYHUKALIUH, IPUHATHUS PEIICHUH, TUICPCKUX KaueCTB, B
TOM YHUCJIE C YYETOM PErHOHAIBHBIX OCOOCHHOCTEHN MpodecCHOHANBHOMN AeATEeIbHOCTH BBIITYCKHUKOB
U TIOTPEeOHOCTEN paboTomaTeNe.

Br16upast Ty WM HHYIO TEXHOJIOTHIO pabOThI ¢ 00yUYaIOIUMUCS, HEOOX0AUMO UMETh B BU]TY,
9T0 HanbobIero 3¢ ($ekra oT ee MPUMEHEHHUS MOKHO JIOCTHYb, €CITH YUYUTHIBATH IEJIH 00pa30BaHus,
Ha peajn3aluio KOTOPBIX I0JDKHA ObITh HampaBieHa n30upaemas TEXHOJIOTHS, COIepKaHue, KOTOPOoe
MPEJCTOUT MepeaTh 00yJaroIMMCs C €€ TIOMOIIBIO, a TAK)KE YCIOBHUs, B KOTOPBIX OHA Oy/eT
HCIOJIb30BaThHCA.

B Hamieit paboTe MBI UCTIONB3YEM CIIAYIOIIEE.

1. Tpaouyuonnsie obpazosamenvuvie mexronocuu. Opranuzanusi 00pa3oBaTeILHOrO Mpoliecca,

IpernoiaraeT IpAMyr0 TPAHCISIIMIO 3HAHUH OT MPEToAaBaTelis K CTYACHTY (IPEeUMYIIeCTBEHHO Ha

OCHOBE O0BSICHUTENbHO-UUTIOCTPATUBHBIX METOJIOB 00yUeHHUsT). YueOHas 1eATeIbHOCTh CTYACHTa

HOCHUT B TaKHUX YCIIOBHSX, KaK MPABUIIO, PETIPOYKTUBHBINA XapaKkTep.

@DopMbl yUeOHBIX 3aHSATHIL:

e - uH(pOpPMAIMOHHAS JEKIHS — ITOCIIEA0BATEILHOE H3I0KEHUE MaTepralia B IUCIHUILTHHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BepOAITbHBIMU CPEICTBAMH.

e - cemuHap (3amura PI'P) — Oecena nmpenogaBaTens U CTyJEHTOB, 0OCYKIEHUE 3apaHee
MOJITOTOBJICHHBIX COOOIICHHUH 10 KaXKJIOMY BOTIPOCY IIJIaHA 3aHATHSI C €IMHBIM JIJISl BCEX
NepeYHEM PEKOMEHTyeMOi 00s3aTeNbHOMN U JONOIHUTENBHON JIUTEPATYPHI.

® - IPAKTHYECKOE 3aHATHE, TIOCBSAMIEHHOE OCBOCHHIO KOHKPETHBIX YMEHHUI M HABBIKOB T10
MPEUIOKEHHOMY aITOPUTMY.

2. Texnonozuu npodnemnozo ooyuenus. Opranuzaius o0pa3zoBaTelIbHOTO Mpolecca Mpearnonaraer

MTOCTAHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHNE YUEOHBIX MPOOIEMHBIX CUTYAIUH JIIS

CTUMYJIUPOBaHMsI aKTUBHOW MO3HABATEIbHOM JEATEIBHOCTH CTYACHTOB.

®opMbl yUeOHBIX 3aHATHI:

e - npo0JsieMHast JeKIHs — U3JI0KEHHE MaTepHaia, pernoararoiiee NoCTaHOBKY POOJIEMHBIX U
JMCKYCCHOHHBIX BOIIPOCOB, OCBEILIEHHE PA3IMYHbIX HAYYHBIX MOJX0/10B, aBTOPCKUE
KOMMEHTApHH, CBSI3aHHBIE C Pa3IMYHBIMU MOJICTIIMU HHTEPITPETAIIMH N3y9aeMOT0 MaTepHara.

e - JIeKIUS «BABOEM» (OMHapHAas JIEKIUs) — U3JI0’KEHHE MaTepualia B popMe AMaIorHuecKoro
OOIIIEHUS IBYX CTY/IEHTOB (3apaHee MOArOTOBUBILUXCS) MM CTYJE€HTA U MPEnoaaBaTes
(HammpuMep, PEeKOHCTPYKIIHS JHAJI0Ta HCTOPHUECKUX JIMYHOCTEH — CBUJIETENEeH OTKPBITUS KAaKOTO-
1100 HAyYHOTO (PaKTa; KyYCHOTO» U «IIPAKTHKA» U T.1I.).

® - IPaKTHYECKOE 3aHATHE B (pOpMe NMpaKTUKyMa — OpraHu3alus yueOHoN paboThl, HallpaBIeHHAs
Ha pelIeHre KOMIUIEKCHON y4eOHO-TT03HABATEIHHOM 3a7a9u, TPEOYIOIel OT CTyIeHTa
MPUMEHEHHS KaK HayYHO-TEOPEeTUUECKUX 3HAHUI, TaK M MPAKTUYECKHX HABBIKOB.

e - caMocTosTeNbHAs paboTa (C KOHCYIbTAIIMAMH MPEoAaBaTes) Ha OCHOBE Keic-MeTo1a —
o0y4eHHe B KOHTEKCTE MOJICITHPYEMOM CUTYAIH, BOCIIPON3BOISIIEH peabHbIE YCIIOBHS
Hay4YHOH, Mpon3BoAcTBEHHON. O0yyaromuecs J0KHbBI IPOAHAIN3UPOBATH CUTYAITHIO,
pa3o0patTkcs B CyTH poOIIeM, TIPEATIOKUTh BOSMOKHBIC PEIICHHUS M BEIOPATH JTydIliee U3 HUX.
Keticpl 6a3upyroTcst Ha peaJbHOM (PaKTHUECKOM MaTepHaje WK ke MPHOIMKEHbl K pealbHOM
CUTYaIUH.

3. Texnonozuu npoexmnozo 06yyenusi. OOpa3z0BaTEIbHBII MPOIECC MOCTPOEH B COOTBETCTBUU C

QIITOPUTMOM IOATAIHOTO pellieHus MpoOIeMHON 3a7jaur WM BBIIIOJHEHHUS Y4eOHOTO 3aJaHMsl.

[TpoekT npenmnonaraeT COBMECTHYIO yueOHO-TI03HABATENbHYIO ACATEIbHOCTD IPYIIIBI CTYJCHTOB,



HaIpPaBJICHHYIO HA BEIPA0OTKY KOHIIEIIUH, YCTAHOBIICHHUE 1IeTIeH 1 3a1a4, GopMyIHpOBKY
OXKHUJ/IaEMBIX PE3yJIbTATOB, OTPEICICHNE TIPUHIMITOB ¥ METOIMK PEIICHUS MOCTaBJICHHBIX 337134,
IUTAHUPOBAHKE X07a PadOThI, HOUCK JOCTYIHBIX U ONTHMAJIBHBIX PECYPCOB, OATAMHYIO PEaTU3aIII0
TUTaHa paOOoThI, MPE3EHTAIUIO PE3YJILTATOB paOdOTHI, KX OCMBICIICHUE U peduekcuto. [Ipumensercs B
OCHOBHOM JUISI ITEPEX0/ia KOMIETEHIIMH Ha YPOBEHb BIIA/ICHUSI.

OCHOBHBIE THITBI IPUMEHSEMBIX HAMHU B 00pa30BaTEIBHON JESTETLHOCTH MTPOEKTOB:

o Uccredosamenvckuil npoekm — CTPYKTypa MpuOIMKeHa K popMaTy HayqYHOTO UCCIICIOBAHUS
(ToKa3aTeNBCTBO aKTYAIIBHOCTH TEMBI, OTIPE/ICIICHHE HAYYHOM MPOOJIEMBI, IpeIMEeTa U
00BEKTa UCCIIEIOBAHMS, IeNIeH U 3a]]a4, METOJI0B, ICTOYHUKOB, BBIJBI)KEHHE THIIOTE3HI,
0000111eHIE pe3yIbTaTOB, BBIBOIBI, 0003HAYECHUE HOBBIX Mpo0sIeM). PesynbpTaToM sBisIeTCS
yueOHast KapTa o MOJYJIIO Hallel 00pa30BaTeIbHONW POTPaMMBI.

o  Tsopueckutl npoexm, NPEIONIATAIOIINN B OTIMYHE OT MPEABIIYIIET0, KOHSUYHBIA TPOJAYKT B
CIICAYIONIMX BapUAHTaX — ra3era K HCTOPHUECKU 3HAUUMOMY «MaTEMaTHYECKOMY» COOBITHIO
(mpaznHuk yncna «[In» u T.11.); «MaTeMaTudyeckas» OTKpbITKA (CBOETO poJjia yueOHas KapTa,
TOJILKO He(hOpMaJIbHO, KPAaCOYHO 0(OpMIICHHASI, BUJICOPOIIHK «SI Haydy Bac pemars ...» u
T.IL.

o Ungopmayuonmwiil npoexm — yaeOHO-TI03HABATEIbHAS JCSITEIBHOCTD C IPKO BBIPAKCHHOMN
IBPUCTUYECKON HATIPABJICHHOCTHIO (TIOMCK, OTOOP ¥ CUCTeMaTH3aIks HH(GOPMAIIMHA O KAKOM-
TO 00BEKTE, 03HAKOMJICHHE YIaCTHHKOB MPOEKTA C 3TON HH(OpMAIeii, ee aHAIIN3 U
000011IeHNE U, HAKOHEI], IPE3EHTAIHSI 110 PAKTHYECKOMY MPHUII0KEHHIO).

4. UnghopmayuoHHo-KOMMYHUKAYUOHHbIEe 00pazosamenbHble mexHoioeuu. OpraHu3anus
00pa3oBaTeIBLHOIO MPOIIecca ¢ MPUMEHEHHEM CIICIIUATM3UPOBAHHBIX POTPAMMHBIX CPEll U
TEXHUYECKHUX CPEACTB padoThl ¢ mH(popManuel (mHpopmanronnyro cpeny yauepcurera MOOAYC
MOODLE).

@®opMbI yIeOHBIX 3aHATHH C UCIIOJIb30BaHHEM HHPOPMALIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHN:

o Jlekuus-Bu3yaau3alus — U3JI0KEHHE COJIEpKaHUs COITPOBOXKIAETCS Mpe3eHTaluen
(memoHcTparueil yaueOHbIX MaTepUaIoB, MPEICTABICHHBIX B Pa3JIMUHbIX 3HAKOBBIX CUCTEMAX,
B T.4. WJUTIOCTPATUBHBIX, TPAQUUECKUX, ayANO- U BUACOMATEPHATIOB).

e [IpakTuyeckoe 3aHsATHE B OpPME MPE3CHTALIMM — NIPEJICTABIEHUE PE3YIbTATOB MPOEKTHON
WJIM UCCIEeIOBATENbCKON ACSITENFHOCTH C UCTIOIh30BAHUEM CIICIIUATU3UPOBAHHBIX
MIPOTPAaMMHBIX CpEI.

6. YueGHO-MeTOIMYecKoe o0ecrieyeHue CAaMOCTOATEIbHOM padoThl 00yUYaroIIMXCs
[To mucummumue «MaremaThKay MpeTycCMOTpeHa ayTMTOPHAS U BHEAYIUTOPHAS
caMmocTosiTeNbHast paboTa 00yJyaromuXCsl.

AynuropHas caMoCTOsITeNIbHAs paboTa CTy/I€HTOB MPEIOaraeT peneHue KOHTPOIbHBIX
3aJa4y Ha MPAKTHUYECKUX 3aHATHSIX.

Ilpumepnvie ayoumopnusie konmpoavhste pavomut (AKP):

AKP Nol « Ilpouzeoonas ghynkyuu 00Hou nepemenno

. . x3 2 .
1. B xakoii ToOuke KacaTelbHas K KpPUBOH y:?—3x +8x+4 nmapaiensHa TPAMOU

2x+ 2y —5=07? Hanummre ypaBHeHHE STOH KacaTeIbHOM.

2. Haitiiute mpon3BOTHBIC JAHHBIX (DYHKIINH.



In x
a)y=—,
V1+x?
6)y® =e*-x®+3x> +6x+6,
6) y:(1+xz)arccosx

2
3. Haitnure d—y u d—Z
dx  dx

x =3Int,
a) 6) x* +xy? +6x%>+y?=0.

y=t—t2

4, Bouuciure NpUOIMKEHHO ¢ IPUMEHEHHEM IIPOM3BOHON 3HAaueHHe QYHKIMHM y =x* —2x +4
npu x = 3,002.

5. Beruucnure npenen, UCnoap3ys rnpaBuiio Jlonurans.
. tgx — x
i X=X

« - 0 SINX—X

6. Haiinute nauGobilee U HauMeHblee 3HaueHue GyHkuuu f (X) = x* —8x® —9 na otpeske [0;3].

AKP No2 «@ynKyuu HeCKOIbKUX NePeMEeHHbIX)
In(x*y)

Jy-x
y

1+x?
3. Haiitn nponsBoaHYO CI0XKHOM GyHKIMH Z = X°y—Yy°X, e X=UCO0SV; y=usinv.

1. Haiiti 1 mOCTPOUTH 00JIACTH ONpeaeTeHUS QYHKITUN Z =

2. Haiit 9acTHBIC TPOU3BOIHBIC PYHKIIMK Z = X - arcty

. oz oz . .
4. HaiiTi MPON3BOJHBIE — U — HesBHOH (GyHKIMH e° — X ysinxyz =0,

ox oy
5. Haiitu skcTpeMyM (yHKIHH ABYX epeMeHHBIX Z = 4(X—Y)—X* —y?.

Ilpumepnvie unoueudyanvnvie oomawnue 3aoanusn (U/]3):

HJ[3 Nel «Bexmopnas anzeopa»
1. Haiitu nmnomaabr TpeyroibHHUKA, TOCTPOEHHOTO Ha BEKTOpax a—2b u 3a+2b, ‘5‘ =3 ‘5‘ =1, a’b
=60°.
2. BexTop m, mepHeHMKyISpHBIA K ocl OZ 1 BeKTOpy a=(8;-15;3), 06pa3yeT OCTpbIii yroJl ¢ OChIO

Ox. 3Had, 9TO ‘ﬁ‘ =51, HAUTH €ro KOOPJAUHATHI.
3. Haittn np-(a +b), a=(3-6-1), b=(1;4,-5), c=(3-412).
HJ[3 Ne2 «Ananumuueckasn zeomempus Ha NJ10CKOCHUY
1. Jlanel ypaBHEHHs JABYX CTOpPOH mapaienorpamma 2x—y+2=0, x+3y-6=0 u TOYKa

nepeceueHus auaronaneit O(-1; 4). CoctaBuTh ypaBHEHUS IMaroHajel napaienorpamma.

2. Jlano: My(-2; 2); Ma(2; 6); ¢=45"; S=(5;-3); n=(7; 2);



Li: x—3y—-7=0; Ly x+3y+5=0.
(a) Harmucatp oOmiue ypaBHEHHs IPSAMBIX, IPOXOSIINX Yepe3
1) Touky M3 oz yriiom ¢ k ocu OX;
2) Touku Mju My;

3) Touky M napamiensHO BEKTOPY S ;

4) Touky My nepneHIUKYISIPHO BEKTOPY n ;
5) Touky M; napaiienbHo nmpsamon Ly;
6) Touky M neprneHauKyasapHo npsmoi Ly .

(6) Haiitu paccTostHue oT TOYkd M 10 mipsimoit Lo

(B) HaiiTu TOuKy nepeceueHus npsmbix 5) U 6), HAUTH YroJl MEXAY HUMHU C TOUHOCTBIO /10
01°.
[TocTpouTh JTHHUIO B MOJSIPHO# CHCTeMe KoopauHat p = 4+Sing

HJ[3 Ne3 «Ananumuueckas zeomempus 8 NPOCMPAHCHIEE)

JlaHbl ypaBHEHHs JBYX CTOPOH mapawieinorpamma 2x—-y+2=0, Xx+3y-6=0 u TOYKa

nepeceuenus auaronaneit O(-1; 4). CoctaBuTh ypaBHEHHS IMaroHalIeH mapauiesorpaMmma.

x=3t-1,
X—=2y+z2=3, .
bynyr nu npsamsie |, : Y1221 l,: qy=4, JIEKATh B OQHOM MJIOCKOCTHU?
B 7=-2t

[lpn kakux 3HaueHUsIX & U D MIOCKOCTh ax—4y+bz—1=0 nepneHIUKyIsIpHA MPAMOIi,

npoxopdieii uepes ase Touku M, (0;12), M,(10;-2). TIocTpouTh 3Ty MIOCKOCTb.

H . 5x-y+9=0,
anucarh napaMeTpuyeCcKie U KaHOHHYECKUE YPAaBHEHHS IPSIMOH |, :
X+y—-2z=0.
. X y z
Haiitu yron mexny miockoctssmu 2X—y+3z2+5=0 u 19 + 3= 1.

HJ[3 Ned «HecobcmeeHHbLII uHmMeZPaA)

BobruncnuTth HeCOOCTBEHHBIE HHTETPAJIBI IEPBOTO PoJia (MIJIM YCTAHOBUTH X PACXOJIUMOCTD)
+00 +0
In(x+1 dx
foecdy, o,
(x+1) X +2Xx+2

BI:I‘—H/ICJ'II/ITI) HecOoOCTBEHHBIE MHTErpasibl BTOPOTO poJia (MM YCTAHOBUTH UX PACXOJUMOCTD)

3 ,[ xdx J-Bx +2

HCCJ’ICI[OBE[TL CXOOAUMOCTDb I/IHTCFpaJIOB

o VX
5. {m 6. I X_1dx

H/I3 Ne5 «Cnyuaiinvie eenuvunvly



1.  Opnun pa3 OpomieHsl JBe uUrpanbHble KocTu. CiydaiiHas BeaMYMHA X - CyMMa OYKOB,
BBINMABIIMX Ha BEpXHUX TpaHsx. COCTaBUThH psij paclpelesieHus] JaHHOW CIy4ailHOW BEIWYUHBI,
BBIUUCIUTh €€ MaTeMaTHYeCKOE OXKHMJAHUE M AUCIIEPCUIO.

2. Jlan psn pacupeneneHuss AUCKPETHOM ClydaiHOW

BEJIUYUHBI X:
X 2 4 6 10
P 0,1 0,4 0,2 C 0,1

HaiiTn 3HaueHue mapamerpa «C». BBIUMCIMTH MaTEeMaTHUYECKOE OKUIAHHUE, CpeaHee
KBaJpaTU4eCKOe OTKJIOHEHHWe ciydaiiHoi BenuuuHbl X. Iloctpouth Tpaduk dyHKIHM
pacnpesielieHuss 1 MHOTOYTOJIbHUK pacrpeaeneHus. HallTu BeposSTHOCTH TOro, 4To cllydyaiHas
BEJIMYMHA X HE IPEBOCXOAUT 3.

3. CiyvaitHas BenwuMHa X 3aJlaHa CBOEH (YHKIHMEH pacmpeneicHus

X-1
1 2
—-e x<1;
2 b 9
F(x)=

(%) [
I—Ee 2 x=1.

Haiitn nmnotHocth pacnpeaeneHusi. I[loctpouts rpaduku QyHKIMKU U MIIOTHOCTU

pacrmpesenieHds. BBIYHCINTh MAaTEeMAaTHYECKOE OXKHIAHWE W AUCIIEPCHIO.

4, CnyqaﬁHa;I BeIMunHa X IOJYMHEHA 3daKOHY pacnpeacyiCHUA € INIOTHOCTBIO!:

0, x<0;
J=y_aex 5o
(1+x%)?

Haiitn 3nauenme mapamerpa «a», (YHKIHIO pacHpeAeseHHs, ONPEISIUTh MaTEMaTHIECKOe
OKUJIaHUE, JUCIEPCUI0 U BEPOSITHOCTh TOTO, YTO Cly4aiiHas BenuuMHa X IMONajaeT B
npoMexyTtok (0, 2).

5. /Jlana Tabnuua, ompenensomas 3aKOH pacHpeieieHHus CHCTEeMbl clydalHbIX BenuuuH (X,

V)

X
v 20 40 60
10 3a a 0
20 2a 4a 2a
30 a 2a 5a

Haiitn : napamMeTp «a», MareMaTH4YCCKUC OXWIAaHUA m,., m

JCTIEPCUH O, O

HJ13 Neb «Obpabomka cmamucmuyeckux oannvix. Hccnedosanue cmamucmuyeckux

s

KOOQGUIMEHT KOppENsUHl 7, .

v 1

3asucumocmeit»

Jan cratuctnaeckuii psij (MCXO/HBIC 3HAYCHHUSI BETMYIHH)

X M X M X M X v X v
384 18,7 40,7 24 30,3 18 27,3 251 22 21
40,2 11,7 50,8 9 28,4 15,7 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
32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3

25 29,5 35,7 15,3 30,5 27,8 26 28,7 21,8 15,5
38,1 19,6 34,3 20,7 48,7 115 32,5 28 35,2 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 35,5 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 40,1 174 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 23,5 14,6 36,8 10,7
49,7 15,9 32,2 20,4 37 24,5 32,9 258 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 42,3 235 25,8 27,4
357 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

1) 1o naHHBIM OLICHUTE reHEepaIbHBIC MTapaMETPhl: HAMAUTE CPeaHEE, TUCTIEPCUI0, CPEIHEE
KBaJIpaTUYHOE OTKJIOHEHHE, ACUMMETPHIO, SKCIIECC, MOy, MEeaHy, KO3QGUIMEHT Bapualiuu s
IIPU3HAKOB X U Y.

2) Ilo naHHBIM MPOBECTH CTATUCTHUYECKYIO IPOBEPKY CTATUCTHUUECKON THIIOTE3bI O
HOPMaJIbHOM paclpeaeseHuU U3MEPSIEMOr0 IPU3HAKA 10 CIEIYIOIIUM KPUTEPUSIM: a) KPUTEPHUIO
[Tupcona Xz (ypoBeHb 3HaunMMocTH IpuHATH paBHbIM 0.05)., 0) kputeputo Konmoroposa-CmupHoBa.
B ciyyae npuHATHS TUIIOTE3Bl O HOPMAJILHOCTH paclpeesieHUs] HAaTH JOBEPUTEIIbHbIE UHTEPBAJIbI
JUIS. MAaTEMaTHYECKOTO OKUaHMS U CPEIHEro KBaIpaTUYHOTO OTKJIOHEHUS IIPU YPOBHE HAEKHOCTU
0.95.

3) Haiitu ucnpaBiieHHBIH KOPPETISIUOHHBII MOMEHT U ko3 uninenT koppensauuu. [IpoBeputsb
TUIOTE3Y O HE3aBUCUMOCTH NMpU3HAKOB X U Y (ypOBEHb 3HAYUMOCTHU NPUHATH paBHBIM (.05).
Paccunrate ko purmentsl munerinon perpeccuu (X Ha Y wim Y Ha X). [I[poBepuTh 3HAUMMOCTH
ypaBHeHHsI perpeccun. Haiitu noBeputenbHbIe MHTEPBAIBI T KO3()PHUIMEHTOB KOPPEISIIH U
nuHeitHoU perpeccuu (pu ypoBHe HanaéxHocTH 0.95).

4) Tloctpouts noze koppensuii BenuuuH X u Y. 1 Ha 3ToM ke rpaduke NOCTPOUTh JTUHUIO
perpeccui. JlaTh CMBICIIOBYIO HHTEPIPETALNIO KO (UIIMEHTOB ypaBHEHUs perpeccun. OEeHUTh ero
IIPUTOJHOCTD JUISl AHATUTUYECKUX PacyeTOB.

Ilpumepnuie eapuanmul munoewvix pacuemos (TP):
TP Nel «Mampuuywt. Cucmembvt TUHENHBIX AN2E0PAULECKUX YPAGHEH UL

1. Beruncauts onpenenurens 4-ro nopsiika JByMsl CIoco0amHu:
a) PasnoxxeHuem o anemMeHTaM CTPOKU WJIH CTOJIONA
6) C moMo1b10 3JIEMEHTapHBIX MPeoOpa3oBaHUMA
1-2-30
7 0 5 1
02 3 -4
5-2-5-1
2. PemuTh cucTeMy JTMHEHHBIX YpaBHEHUH TpeMst criocobamu:
a) ITo popmynam Kpamepa.
6) MaTpUyHBIM METOJIOM.
B) Meronom "aycca
5X1+2Xo +X3 =4,
2X1—2Xy —3X3=-3;
X1 +4X5+4%x5=5.
3. MccnenoBark cucteMy JIMHEHHBIX alredpanyecKuX ypaBHEHUH Ha COBMECTHOCTh. PemunTh
CUCTEMBI YpaBHEHUI MeTo/ioM ["aycca. B HeonpeaeneHHbIX cucTeMax HauTH O0IIee  OJJHO YaCTHOE
pellIeHus, CAeIaTh IPOBEPKY.



2%, +7X, +3X; +X,= 6
3X, +5X, +2X; +2x,= 4
6X, —X, —X; +5x,= -2

4. Haiitu o6mee pemieHne U (GyHIAMEHTAIBHYIO CHUCTEMY pEIIeHUH, €ecid OHa
CYLIECTBYET.

X, +2X, +4%, -3x,= 0
3X, +5Xx, +6x; —-4x,= 0
4%, +5x, —2x; +3x,= O
3x, +8x, +24x, -19x,= 0
X, -8, +7x,= 0

5. PemuTh MaTpu4HOE ypaBHeHHe (HaiiTu Matpuiy X).
12 1 2) (4 17\ (1 2)
4E — X = +
10 0 -1) \10 -5) (1 O
6. HccrenoBaTh Ha TMHEHHYIO 3aBUCHMOCTD CUCTEMY BEKTOPOB
a=(L46) b=@1-11), c=(@13)
7. HaiiTin KoOpIMHATEI BeKTOpa X B Gasuce (] es, es), eciu OH 3aJaH B CTAHIaPTHOM Gasnce
(e1, €2, €3).
e{ = e + () + 263,
eé = 281 — €y,

eé = —€q + (=5 + €3,
x = (6,-1,3)

TP No2 «Ilpeodenvi. Henpepvienocmo (hynkyuu 00HOU nepemeHHon»

. 2X* +5x-3
1. Jloxazars (Haiitu 5(8)), qro: lIm =—1.
x>3  X+3
2. Beraucnuth npeaensl pyHKInI.
i (X3—2X—1)(X+1) i N+2x—3 lim In(1+sin X)
m . im-———-—-. - - .
a) X > - x* +4x% =5 6) X — 4 \/;—2 B)X%O sin4x
2 2X 3X HPx-1
. X" -1 - /)
lim , lim L Iim(gx 1) .
r)* 1 Inx m)* 02X —arctg 3x e) ! X+1

3. loka3aTh, 4TO (pyHKLIUS f (X) HENpPEPBIBHA B TOUKE X (HaiTH o (6‘ ))
f(x)=5x*-1, x, =6.



4. Hccnenyiite (QyHKUMIO Ha HeNpepbiBHOCTh. HaiiamTe TOukM paspbiBa (YHKIUM, €CIM OHHU
CYLIECTBYIOT, U OIIPEAETUTE TUIIbI pa3pbiBOB. [locTpoiite cxemarnyeckuil rpaguk GyHKIUU.

2Jx,0<x<1, 44X
a) f(x)=<4-2x,1<x<2D5, 6) y=—;
2X—7 ,x>25. X

TP Ne3 «Hccneoosanue (hynkyuii u nocmpoenue 2paguros»

1. HafII[I/ITe HauOOJIbIIIEEe M HAUMEHbIIIee 3HAUYECHHUS (bYHKHI/II/I Ha 3aJITaHHOM OTPE3KE

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

. 1
2. IlpoBeauTe moyiHOE HCCIEIOBAHUE U MTOCTPOiiTE rpaduk PyHKIMH Y = 3 x® —2x?

x—1)?
3. TlpoBeauTe MOJIHOE HCCIICIOBAHUE U MIOCTPOTE rpaduk GyHKIHH Y = ( > )
X
TP Ne4 «HeonpeodenenHnulii u onpeoeieHHblil UHMeZpa)
1 yactp «HeonpeneneHHbI HHTETpa»
BeraucnuTh Heolnpe1eJICHHbIE HHTETPAIBL.
1. I(4—3X)e_3XdX. 2. J- dx ' 3. j x3 +1
XNx° +1 X* = X
3 2
X*+6X°+13x+9 x® +4x +4x+2
4. j —dX. 5 j dx.
(x+1)(x+2) (x+1)’ x +x+1)
2 yactb «OnpeeneH bl HHTerpam
Berancnuth onpez[eneHHHe HWHTETPATHL.
e?41
1+In(x-1
6. '[ (x* +5x + 6) cos 2xdx. /- j #dx.
e+l X—= 1
2 arctg 2 arctg3
8. x_ 9. dx
s, Sin®x(1-cosx) . (3tgx+5)sin2x
Vg 16
10. [ 2°sin® x dx. 1L V256 - x*dx.
/2 0
3 yactp «[IpunoxxeHus onpeaeneHHOT0 HHTErpatay
3
12. Beraucnuts miomaau Guryp, orpaHuIeHHbBIX rpadukamMu GyHKITHA. y= (X - 2) ,

y=4x-8.



13. BbUUCIUTH UIMHBI AYT KPHBBIX, 33JaHHBIX YPaBHEHHMSIMH B TIPSIMOYTOJILHOW CHCTEMe
KoopauHaT.  y=Inx, +/3 <x<+/15.
14 Breruncnuth 00beMBI Tela, 00pa30BaHHOTO BpalieHHEeM (UTYphI, OTPAHUYEHHBIX TpaduramMu

dyskumit. Ocb Bpamenns OX |y = —x* +5x -6, y=0.

TP Ne5 «Cnyuaiinvie coovimusny

3agaua 1. bpocarorcs nBe urpanbsble KOcTH. OnpenesuTb BEpOATHOCTb TOTO, UTO: a) CyMMa
qucia OYKOB HE IPEBOCXOAUT 3; 0) NPOU3BEIEHUE YKCIIa OUKOB HE IIPEBOCXOAUT 3; B) IPOU3BEICHHE
YHCJIa OYKOB JICIUTCS Ha 3.

3agauya 2. Cpenu 10 norepeiinbix OmiieToB 6 BRIMTpHIIHEIX. Haynauy B3suim 4 Ouiiera.
OmnpenenuTs BEpPOSITHOCTD TOTO, YTO CPEIH HUX 2 BBIUTPBHIIIHBIX.

3amaua 3. MoMeHTHI Hadana IByX COOBITHII Hayayy pacrpeesieHbl B IPOMEXYTKE BPEMEHH OT
9:00 o 10:00. OxnOo U3 cobbrTHii AymuTcs 10 MuH., npyroe — 10 muH. OnpenenuTs BEpOSITHOCT TOTO,
4TO :a) COOBITHS «IIEPEKPBIBAIOTCS» BO BPEMEHH; 0) «HE MEPEPKPHIBAIOTCS.

3agaua 4. B nByx nmaptusax 71 % wu 47 % noO0poKayecTBEHHBIX W31 COOTBETCTBEHHO.
Haynagy BOUpArOT 110 0JHOMY H3CIHIO U3 KaK 101 mapTun. KakoBa BEepOSITHOCTh OOHAPYKUTh
CpeIu HUX: a) XOTs ObI OTHO OpakoBaHHOE; 0) 1Ba OPaKOBAaHHBIX; B) OJHO TIOOPOKAYECTBEHHOE U
oJtHO OpakoBaHHOE?

3amaua 5. BeposTHOCTB TOTO, YTO L€ OPAXKEHA ITPHU OJJHOM BBICTpPEIIE TIEPBBIM CTPEIIKOM,
pasna 0,61, Bropemm — 0,55 . IlepBsiii caenan 2, BTopoit — 3 BeicTpena. OnpeaenuTs BEpOITHOCTh
TOT'0, YTO IIEJIb HE TIOPaKCHA.

3angauya 6. B nepBoii ypHe 4 6enbix 1 1 yepHblil 1m1ap, Bo BTOpoif -2 6enbIX 1 5 uepHbIx. U3
HEepBO BO BTOPYIO MEPENIOKEHO 3 MapoB. 3aTeM U3 BTOPOH YpHBI H3BJI€UEH OAKH map. OnpenenuTsb
BEPOSTHOCTH TOTO, YTO BHIOPAHHBII U3 BTOPOH ypHBI I1ap — OeJbIii.

3amaya 7. B MarasuH mocTynarT OJHOTHITHBIC U3/ICIHsI C TPEX 3aBOIOB, IPUYEM i-if 3aBOJI
nocrassieT M;% wu3aenuit (1=1, 2, 3). Cpean uzaenuii i-ro 3aBoja Ni% nepBocopTHbIX. KymieHo
onHO u3aenue. OHO OKa3aI0Ch MEPBOCOPTHRIM. OTIPEIeIUTh BEPOSTHOCTH TOTO, YTO KYTUIEHHOE
M3JIeNTe BBIMYIIEHO |-M 3aBogoM. M=50, m,=30, m3=20, n;=70, n,=80, nz=90, j=1.

3agaua 8. BeposTHOCTH BRIMTPHIIIA B JIoTepeto Ha oauH OwmteT paBHa 0,3. Kymneno 10 6mreros.
Haiitu HanBeposITHEHIIIee YUCIIO BEIMTPABIINX OUJICTOB M COOTBETCTBYIOIILYIO BEPOSTHOCTb.

3agaua 9. BepostHOCTB «c00s» B paboTe TeIePOHHOM CTAHIIMY NP KAKIOM BBI30BE paBHA
p=0,02. IToctyrmuio 1000 Br130BOB. OmIpeIeIuTh BEPOSATHOCTD 7 «COOEBY.

3agaua 10. BeposATHOCTH HACTYIICHHUS HEKOTOPOTO COOBITHS B KakaoM 13 100 He3aBHCHMBIX
ucneiTanuit papaa p=0,8. Onpenenuts BEpOATHOCTh TOTO, YTO YUCIIO M HACTYIUICHUHN COOBITHS
YIIOBJIETBOPSIET CIEAYIOIIEMY HEPABEHCTBY: k; < m < k,; k3=80, k,=90.



7 OIIeHO‘lHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranuu

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OK-10 - citoCcOOHOCTBHIO K MO3HABATEJILHOM JeATel

bHOCTH

3HaTh

OCHOBHBIC O0BEKTHI, TOHSATHS U
METO/IbI ITpeiMeTa «MaTeMaTHKa»

1.
2.
3.

®

10.
11.
12.

13.

14.
15.

16.
17.

18.

19.
20.

TeopeTnueckne BONPOCHI 1J1s IK3aMeHa

Matpuupl. [leficTBUs Hax MaTpULIAMHU.

Omnpepenutenn MaTPHII, UX CBOUCTBA (JTF0OBIE IBa C TOK-BOM).

Munop, anreOpamdeckoe IOTONHEHHE. BBIYHCIeHHEe OmpeneiuTeNs pasloKCHHEM I0 CTPOKe (CToioiy),
MOHM)XEHUEM IopsaKa.

OOparHas MaTpuIia, TeOpeMa O CYIICCTBOBAHUU M CJMHCTBEHHOCTH 00PaTHON MaTpHIIbI (JI0K-BO).
OneMeHTapHble MpeoOpa3oBaHKMs MaTpHll. OKBUBAJCHTHbIE Marpuibl. Panr marpunbl. CBolicTBa paHra.
Teopema 0 paHrax 3KBHBaJCHTHBIX MaTpuIl (0€3 TOK-Ba).

CryneHndatas MaTpuia. Teopema o paHre CTyleHYaToil MaTpHUILs! (IOK-BO).

Cucrembl JHHEWHBIX anreOpandeckux ypaBHeHudl (CJIAY) (omperneneHus: COBMECTHOH, HECOBMECTHOM
CJIAY, pemmennst CJIAY). Ycnosus coBmectHocta CJIAY.

Martpuunas 3anmck CJIAY. Pemenne CJIAY ¢ moMomsio 00OpaTHOI MaTpPHITHL.

®opmyier Kpamepa (BBIBOT).

Omnpenenennsle u Heonpeaenennsle CJIAY. Meroa [Maycca.

Opnnopoansie CJIAY. dynnaMeHTanbHas CUCTEMA PELIEHUM.

Bekropsr. JIuneitHbIe oniepanuy Hal BekTopamu. KoJuimHeapHbIe 1 KOMIUTaHApHBIE BEKTOPHL. JleneHne oTpe3ka
B JJaHHOM OTHOIIICHHH.

CkassipHO€ MPOU3BECHUE BEKTOPOB, €T0 CBOWCTBA. YTOJ MEXIY BEKTOPaMHU. Y CIOBHE NMEPIEHANKYISIPHOCTH

JBYX BeKTOpOB. [Ipoekius BekTopa & Ha BEKTOP b . Mexannueckuii cmpic CKQJIAPHOTO NIPOU3BEICHHUS.

CxanspHoe npoussenenue B 6asuce I, J, K (BeBOM).

BektopHoe npousBeeHe BEKTOPOB, €ro CBOMCTBA. [ eoMeTpUUuecKuil 1 MEXaHUYECKUN CMBICT BEKTOPHOTO
IIPOU3BEJIEHUS. Y CIIOBUE KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

BekropHoe npousseeHue B 6asuce I, J, K (BeBOm).

CMeranHOe IPOU3BEIEHHE BEKTOPOB, Er0 CBOHCTBA. | €OMETpHYECK il CMBICI CMEITAHHOTO MPOM3BENEHHS.
Vci0B1E KOMILIAHAPHOCTH TPEX BEKTOPOB.

CMmeranHoe npoussesienue B 6asuce |, j, K (BbiBOX).

YpaBHeHne HpHMOﬁ Ha m1ockoctu. CrocoOsl 3alaHusl. OCHOBHEBIE 3aJa4yu.
YpaBHeHne IIJIOCKOCTHU B MIPOCTPAHCTBE. Croco0Osl 3alaHusl. OCHOBHEIE 3aga4du.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

21.
22.

23.
24.

25.
26.
27.

28.
29.
30.
31.
32.

33.

34.
35.

36.
37.
38.
39.

40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

VYpaBHeHue npsaMoii B mpoctpancTse. IIpsimMas u maockocTs B mpocTpaHcTBe. OCHOBHBIE 3a4a4H.
®yuxkuus. CriocoOs! 3aganus. O6xacTs onpeneneHus. OCHOBHBIE deMeHTapHbIe (YHKIMH, UX CBOHCTBA,
rpaduKy.

[penen pyakunu B Touke. [Ipenen ¢pynknun B 6eckoredHOCTH. OTHOCTOPOHHHE MPEICIHL.

BeckoneuHo Maibpie 1 GECKOHEYHO OoJbIIue (QYHKINH, CBA3b MEKAY HUMHU. CBOHCTBa OECKOHEYHO MAITBIX
GyHKIAH.

TeopeMsl 0 nipenenax. PackpeiTue HeonpeaeaeHHOCTEN.

3ameuarenbHbIe MPEebl.

CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKIMH. DKBHBaICHTHBIE OECKOHEYHO MaJible QYHKIIMU U OCHOBHBIE
TeopeMbl 0 HUX. [[pruMeHeHne K BBIYUCICHUIO IPEEIIOB.

HenpepsiBHOCTh QyHKIMU B To4YKe. TOUKM pa3pbiBa M X KIIACCUPHUKAIUSL.

OCHOBHBIE TEOpPEMBI 0 HeTIpepbIBHBIX QyHKIUAX. CBOMCTBa (DyHKIMI HETIPEPHIBHBIX HA OTPE3KE.
[IpousBosHas GyHKIHH, €€ TEOMETPUICCKUH 1 (PU3UUECKHUN CMBICI.

YpaBHEHUs KacaTeJIbHOH 1 HOpMal K KpuBoi. /luddepennnpyemocts QyHKINH B TOUKE.

[TpousBoaHast CyMMBI, pa3HOCTH, IPOU3BEICHNS, YaCTHOTO (QyHKIMH. [Ipon3BoaHas CII0KHOM 1 00paTHOM
GyHKIHH.

JuddpepernupoBaniie HEABHBIX U TapaMETPUYECKH 3aAaHHbIX QyHKIMH. Jlorapudmuieckoe
muddepeHIpoBaHHE.

[IponsBoaHBIE BBICIINX MOPSAKOB.

Huddepennnan Gpynxuuu. ['eomerpudeckuit cmbica quddepenimana. OCHOBHBIE TEOPEMBI O
nuddepeHmanax.

[Mpumenenue muddepenimana K mpuOIMIKEHHBIM BEIYUCICHUSIM.

OcHoOBHBIE TeopeMbl AuddepeHipanbHoro ucuncienus: Poms, Jlarpamka u Ko,

IIpaBuno Jlonurans.

YcnoBust MOHOTOHHOCTH (QyHKIHNA. DKCTpeMyMbl GyHKIHHA. Heo0Xxoaumoe U 0CTaTOYHOE YCIOBHS
9KCTpeMyMa (pyHKIUH.

HanGomnbmree n HanMeHbIee 3HaUeHNs QYHKIIMN HA OTPE3Ke.

Bemykiocts rpaduka Gpynknnu. Toukn nepern6a. HeodxommMoe 1 0CTaTOYHOE YCIIOBHS TOUEK MEpernoa.
AcuMITOTH rpaduka QyHKIUH.

[lepBooOpasnas. HeonpeneneHHslit nHTErpai u ero cBoiictBa. Tabimma OCHOBHBIX HHTETPAJIOB.
OCHOBHBIE METO/Ibl MHTETPUPOBAHMSL: 3aMEHa IEPEMEHHON 1 HHTETPUPOBAHHE MO YACTSIM.
WHuTerpupoBanne pannoHATBHBIX (GYHKIUH.

WHTerpupoBaHie TPUTOHOMETPUIECKUX ()YHKITHHA.

WuTerpupoBanue nppanuoHaIbHBIX (YHKIIUH.

OmnpeneneHHbIil HHTETpall KakK Mpeiel HHTErpajbHONW CyMMBI, €T0 CBOKCTBA.

®opmyna Herotona — Jleii6anma. OcHOBHBIE CBOWMCTBA ONPEICICHHOTO HHTETpaa.

Brruucienue OIPCACIICHHOI'O HHTErpajia (3aMeHa HepCMCHHOfI, HWHTETPUPOBAHUEC 1o ‘laCTSIM) .

VHTerpupoBaHye YeTHBIX M HEUETHBIX (DYHKIMHI B CHMMETPUYHBIX Npeienax.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

51
52.
53.

54.
55.
56.
57.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.
74,

HecoOcTBeHHbIE UHTETPAIEL.

I'eomeTprueckre U pU3HMYECKUE MIPUITOKEHHUS OIPEICICHHOTO HHTETpana.

Obnacte onpenencauss OHII. Ilpenen, HenpepriBHOCTS. CBOWCTBa (HYYHKIMH, HEMIPEPHIBHBIX B OTPAaHUYCHHON
3aMKHYTOH 00JIacTH.

YacTHbIE TPOU3BOHBIE TIEPBOTO MOPSIIKA, UX TCOMETPHIECKOE UCTOIKOBAHHE.

YacTHbIC TPOU3BOJHBIC BHICIIUX ITOPSAAKOB.

HuddeperunpyemMocTs 1 ONHEIH auddepernnan GpyHKInu.

[Mpumenenne mnonHoro auddepeHnrana K MPUOIMKEHHBIM BbMHUCICHUSIM. JluddepeHnyansl BBICIINX
MOPSAKOB.

[TpousBosHas cioxHoit ¢pyHkiuu. [lomHas npon3BogHas.

WuBapuaHTHOCTH (hOpMBI MTOJTHOTO AU PepeHIrana.

JuddepennupoBanmie HessBHOH (GyHKINU.

KacaTenpHas II0CKOCTh U HOPMaJIb K IIOBEPXHOCTH.

OkcTpeMyM (GYHKIMHK IBYX NepeMeHHbIX. HeoOXoammMoe 1 J0CTaTOYHOE YCIIOBHE SKCTPEMyMa.

VYcaoBHbIN 3kcTpeMyM. MeTon MHOkuTene Jlarpanka.

HawnGonbiee n HanMeHbIee 3HaUCHNS PYHKIIMU B 3aMKHYTOH o0nacTu.

OCHOBHBIE TTOHATHSI TEOPUH BEPOSITHOCTEH: HCIIBITAHUE, COOBITHE, BEPOSITHOCTD COOBITHS.

HeiicTBus Hag coOBITHAME. AnreOpa COOBITHIA.

Teopemsl cI0KeHHS 1 yMHOXKEHHS BEPOSITHOCTEH.

®opmyna nonaHoi BeposTHocTH. Popmyna belieca.

ITocnenoBarenbHOCTh HE3aBUCUMBIX UcnbiTaHui. dopmyna bepryiu.

CiyuaiiHble BETMYMHBI, UX BUJBI.

Psan pacipenenenus. @yHkuus pacnpeneneHus, ee cBoiicrsa. IInoTHOCTs pacnpenenenus, CBOICTBA.
UucioBele XapaKTEPUCTHUKU CIyYaWHBIX BEIMYMH: MaTeMaTHYECKOe OXWJIaHWe, JUCIEPCHS, CpelHee
KBaJ[PaTHYECKOE OTKIIOHEHHE.

HopmanpHelii 3aK0H pacnpeaesieHus Clly4aiiHON BeIMYUHBI.

Cucrembl ciydailHBIX BeIWYMH. 3aKOH pacmpenesieHnsi. UNCIIOBbIE XapaKTEepUCTHUKH CHUCTEMBI CIIydaifHbIX
BEJIMYMH. 3aBUCHMOCTb CIIyYalHBIX BEJINUHH.

YMmeTs

KOPPEKTHO BBIPAXaTh

n

apryMEHTUPOBAaHO OOOCHOBHIBATh
MOJIOKEHUST TPEIMETHON 00JacTh
3HaHWUS I TIOCTAHOBKU U pellle-
HUsI KOHerTHLIX HpI/IKJ'Ia)IHBIX 3a-

mau

IIpumepnsvie npakmuyueckue 3a0anusn 01 IK3amena:

1.

2.

X—4y—-2z=-3,
Pemmts cucteMy TMHEHHBIX anreOpandecKuX ypaBHCHHN 3x+y+z=5

3x-5y—-6z=-T.

X+y+z=0,

Pemmuth cucTeMy NMHEHHBIX anreGpaudyeckux ypasuenuii < 2X—Y —2 =0,

3Xx+4y+z=0.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

3. Hammcath ypaBHEHHE TIPAMOIA , Ipoxosmeii uepes Touxy M (1,2) napainenabHoN npsamMoi 5x+2y+20=0.
4. Brruucnute a-b p ax b ,ecmn & = (1,1,1), b = (0,2,1).
5 Hanucats ypasnenue npsamoit AB , eciu A(—].,Z), B(Z,—l)
6. Hammcath ypaBHeHHe IPAMOL, Ipoxoseii uepe3 Touxky M (1,0) napasienpHoit mpsmoit X~ 2 _y- 4.
3 -1
7. Tloxasats, uto mpsmbie 2X—Y —20=0u —X—2y—3=0 nepnenauxynsprer.
8. IlokazaTp, 4TO MpsIMBIE 2X—y+4=0, —4x+ 2y-10=0 HapaebHbl.
9. Hamucarts ypaBHEHHE NPSIMO#i, OTCEKAIONIEH Ha OCSIX KOOPJIUHAT OTPE3KH 2 U 3.
10. HammcaTs ypaBHeHHe TIpAMoit, Ipoxoasimeit gepes Touxy M (— 2,3) MEPIEHANKYIISIPHO MPSMON
X+2y+20=0.
11. BeraucnuTe mpeeinsr:
. 1+4x-x* . 3x-arcsin 2x J2x-1-

2 lim XX g gy S A2y L V2x-1-45

x—m X+ 3X° + 2X x=0 COS X — COS” X x—3 x—3

12.

13.
14.

15

16.

17.

18.

19.
20.

. Beraucauts OHpCZ[eJ'IeHHHﬁ HUHTETpall

d 2 _
Haiinure —y st yHKLmiA: 2) Y = e4X . 6) X =Ctg 2-t ,

dx y = In(sin 2t).
Haiitn sxctpemym ysxmam i Touxu nepernba Y = X* —4x° —48x° +6X—9

Haiiti HeonpeAeNEHHBIA MHTETPAI.  a) J-sin 3x-cos 5xdx , 6) J- 1-cosx ax B I(ZX +5)-e¥dx.
(x —sin x)?

V20 xdx

J; Vx?+5

1
BhIUUCIHUTh ONPEeICHHBIA HHTErpa I4x .arcsin xdx -
0

2
Haiitn romans Gurypsl, orpanmuensoil manmsvm: X =4, y© =4X,

2 2 3
i =\9-X"—y" +(x-
Haiiti n moctpouTs 001aCTh OrpeaeneH st GyHKIMN u 9 y"+(x=Y) .

3 -
Haiitn monusiii nuddepenmman ¢pynxmun: £ = X In y—=Sin 2Xy-
Haiiti yacTHBIE NMPOM3BOJHBIE TEPBOTO MOpsiKa (YHKIUH:




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

z =5x°y® +In(x+4y).
21. Harucath ypaBHEHHE KacaTelIbHOH INIOCKOCTH U HOPMAaJIH K TIOBEPXHOCTH Z = 4/ X% + y2 B Touke (3, 4, 5).

22. VccneoBath Ha SKeTpeMyM QyHKIH0 Z = X2 — 2xy + 4y3

23. Pemmre 3amauy Korm: yCOS2 Xdy = (y2 +l)dX, y(O) =0.

24. TIpu nocraBke ¢ 3aBona Ha 6a3y 1000 paxnonpreMHUKOB, y 55 BBIIIIN U3 CTPOS JaMITel. HaliTi BepoSTHOCTH
TOTO, YTO B3ATHIN HayJady IPHEMHHK OyIeT NCTIPABHBIM.

25. [IaTHaaTh S5K3aMEHAIIMOHHBIX OMIIETOB COAEPIKAT II0 2 BONPOCA, KOTOPHIE HE TOBTOPSIFOTCS,
9K3aMEHYIOIINICS 3HAET TOIBKO 25 BOpocoB. HaiiTi BepOsITHOCTH TOTO, UTO 3K3aMeH OYAET CIaH, eCIU IS 3TOTO
JOCTaTOYHO OTBETUTH Ha J[Ba BOIIPOCA OJJHOTO OMIIeTa.

26. [IpuHnMaeM BEpOSITHOCTH POXKICHUS MaJIbuMKa U IEBOYKH paBHbIMH. HaliT BeposiTHOCTB TOTO, uTO cpeau 10
HOBOPOXJICHHBIX 6 OKaXYyTCd MaJIbYUKaMHU.

27. JlaH 3aKOH pacrpele/ieHns: TUCKPETHO! CIy4aiiHOH BEIMUMHBbI:

x: | 110 | 120 | 130 | 140 | 150
p:/01 (02 (03 |02 |02
BBIUHCIIUTH €€ MaTeMaTH4YecKoe OXKHUIaHHue, TUCTIEPCHIO U CpeHee KBaApaTHIecKoe OTKIOHEHHUE.
28. [lana ¢yHKIUS pacnpeeicHUs HEMPEPhIBHOM CIy4aliHONW BEIMIUHBI X

0 npu x<0
0,25x3(x+3) mpu 0O<=x<=1
F(x)= 1 npu x>1

Haiitu mmotHoCcTh pacnpenenenus f(x), ocTpouts ee rpaduk, BEPOSITHOCT HONAJaHUs B 3aaHHbBIH

Ux.

unTepnan [0,5; 2], Mx, Dx,
29. 3amaHo pacnpeieNieHHe BEPOSITHOCTEH NUCKPETHOW IBYMEPHOW CITydaifHON BEITMYUHBL:

Y\X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03

Haiitu 3aK0HBI pacnpeiesieHHs: COCTaBIISIOMNX, KOA(QQUITMEHT KOppesuu
30. ITo BrIGOpKe Tpy 3a1anHOM ypoBHe 3Haunmoctn O = 0,05 nposeputs no kpurepuio Iupcona runoresy o

HOPMAaJIbHOM PacIlpeesIeHUU TeHEPAIIbHOM COBOKYIIHOCTH. B ciiyuae NpuHATHSA THIIOTE3bl O HOPMAJIBHOM
pacupeleneHUH HalTh TOBEPUTEIIbHbIE HHTEPBAJIbI AJI1 MATEMaTUUECKOTO OKUAAHUS ( U CPETHETO

KBaJpaTUISCKOIr0 OTKIOHEHUsT O IIPU YPOBHE HAJICKHOCTH Y = l-a

X. 4 7 10 13 16 19 22 25




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

DJICMCHT OI_ICHO‘-IHBIG cpeacrBa
oOyueHus
KOMIIECTCHIIN
n. 6 11 14 22 20 13 9 5
I
31. V3 HOpMaIIbHOM reHepaILHOM COBOKYITHOCTH H3BJIcUeHa BEIOOPKA 00beMa 1 = 15
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
TpeOyeTcs mpu ypoBHE 3HAUUMOCTH (¥ = 0,05 TPOBEPUTE HYNEBYIO rumoresy H o’ = O'g =55, IpuHAB B
KauecTBe KOHKypupytoweii runoresst: a) H, : o> #55,6) H L o’ >55 wm H, :o” <55 B 3aBUCHMOCTH OT
MOJIy4YCHHOI0 3HaYCHUsA O 2 .
Bnaners - TOTOBUTH U PEJAKTUPOBATH IIpumepnsle npuknaonvle 3a0a4u u 3a0aHuA

TEXHHYECKUE TEKCTHI C
MaTeMaTHYECKOW CUMBOJIMKON WU
dbopMynaMu, MyOTMYHO MPEICTAB-
JSITh COOCTBEHHBIC U M3BECTHBIC
HAyYHBIC PE3yJIbTAThI, BECTH JIHC-
KYCCHU;

- HaBBIKAMU ¥ METOJMKAMU
0000111eHUs pe3yIbTATOB PELICHUS,
IKCIIEPUMEHTATHHON JCSITeTbHOCTH

3agava 1. 3aBUCUMOCTb IIyTH OT BPEMEHH NPH NPSIMOIMHEIHOM JIBUKEHUHU TOUKHU 337a€TCSl ypaBHCHHEM

1

3 2
S==t"+2t°—3,rne S —nyrs B M, a I — Bpems B c. Beruncnure ee ckopocTh H YCKOPEHHE B MOMEHT

spemenn 1 =4C.

3ananue 2. CocTraBbTe aJrOPUTM HCCIIEIOBAHHUS HAa DKCTPEMYM (PYHKINU HECKOJIBKUX EPEMEHHBIX

3aganme 3. [ToarorosTe 0TBETH! Ha Bonpock! k /I3 Ne 6: UTo 3HAUUT OILICHUTH FeHEepaIbHbIE TapaMeTphI 110
BbIOOpKe? ChopMyaupyiiTe onpeeneHne ToYeYHOH oleHKH. OnpeaenuTe CMELIeHHbIE U HECMEIleHHBIE,
s¢exTuBHbIC U HE3()(HEKTUBHBIE, COCTOSATEIbHBIC H HECOCTOATEIbHBIC OLICHKH TeHEPAIbHBIX IIapaMeTPOB.
[MponmmocTpupyiite onpeneneHns TeOMETPUIECKH. 3aHIINTE PacUeTHBIE (GOPMYJIBI JUI CTPYIITUPOBAHHBIX U

HECTPYIIHPOBAHHBIX JAHHBIX: BEIOOPOUHOTO cpeanero X (YKakKHTe ero BEPOSTHOCTHBIN CMBICIT); BHIOOPOUYHOI
nucnepenu Dg. Kak onieHuTh MaTeMaTuyeckoe 0KuIaHue 0 BEIOOPOYHOH cpeaHeit? OneHnTe AUCTIEPCHIO TI0
UCIIpaBJIeHHO Aucnepcrun. Kakumu sIBIISIOTCS TOUSUHbIE OIIEHKH MaTeMaTHIeCKOTr0 0XKUAaHHs, TUCTIEPCHH 1
Cpe/IHEr0 KBa/IpATHYHOT'0 OTKIIOHEHUS: CMEIIEHHBIMH WK HET, 3G (eKTHBHBIMU WK HEA(PPEKTUBHBIMH,
COCTOSITENIbHBIMH WJIM HECOCTOSITENIbHBIMU?

3amaua 4. JIns n3y4eHus KOIMYECTBEHHOTO Npu3Haka X W3 reHepalbHOM COBOKYMHOCTH M3BIIEUEHa BHIOOPKa
Xy, -+, X, oobema 1, uMeromas naHHOE cTaTHCTHYECKOE PacIIpe/ieseHue.

1). IlocTpoiiTe MOJUTOH YacTOT.
2). IocTpoiite sSMIUpHUYECKy0 (QYHKITUIO paclpeeIeHusl.
3). ITocTpoiiTe ruCTOrpaMMy OTHOCHUTEIBHBIX YacCTOT.

4). Hatigute Be1OOpOYHOE cpemHee X , BBIOOPOYHYIO JUCTICPCHIO DB , BRIOOpOUYHOE CpeTHee

2
KBaJIpaTUYCCKOC OTKIIOHCHUE Gg , ICIIPABJICHHYIO JUCTIEPCHUIO S"mu HCIPABJIICHHOC CPECIHEC KBAAPATUICCKOEC

OTKJIOHCHHUE S .

5). Ilpu naHHOM ypOBHE 3HAYUMOCTH Ol MPOBEPHTE MO KpuTepurio IIMpcoHa runoTe3y 0 HOpMaTbHOM
pacripeiesieHuu TeHepalibHONM COBOKYITHOCTH.

6). B ciyvae mpuHSTHS THIIOTE36 O HOPMaJbHOM paclpeaelieHU HalIuTe TOBEPUTEIbHBIC HHTEPBAJIBI IS




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

MaTeMaTUYECKOTO OXKUIAHUST ( ¥ CPEIHEr0 KBaPaTHYSCKOrO OTKIOHEHHI O MPH JAaHHOM YPOBHE HA/ICKHOCTH
Y= 1—o. (Tpunsts o = 0,01).

X. 9 13 17 21 25 29 33 37
I

n. 5 10 19 23 25 19 12 7

IMK-22 - cnoco0HOCTHI0 HCMOJIB30BATH 3aKOHBI H METO/IbI MATEMATHKH, €CTECTBEHHBIX, TYMAHUTAPHBIX U YKOHOMHYECKHX HAYK MPH
penieHuH NpogecCHOHAIBHBIX 32124

3HaThb - OCHOBHBIC IIOJIOKCHHA TCOpHUU
IIpcaciioB nu HCTIPCPBIBHBIX
¢yHKIMH, rpaduKd  OCHOBHBIX . y
- 1. ®opMyIMPOBKH OCHOBHBIX T€OPEM (CBOWCTB, MPU3HAKOB N3y4aeMBbIX MOHITHI, HEOOXOMMBIE U TOCTATOYHbIE
3JIEMCHTApHBIX ~ QYHKUMI M HUX YCJIOBHS) B H3y4aeMBbIX pasjeax Kypca.
CBOMCTBA, 2. MeTosbl pacKphITUsI HEONPEICICHHOCTEH, BELICHEHHSI HENPEPHIBHOCTH (DYHKIIMH OJIHOH HIepEeMEHHOM!.
- OCHOBHBIE TeOpeMbl au(depeH- 3. AJITOpUTM NPHOJIMIKCHHOTO BBIYMACICHUS (DYHKIIUH C TIOMOIIBIO TU(PepeHIraia; HalMCaHUs YPaBHCHHS
IMAIBHOTO M HHTETPATBHOrO HC- | KACATENLHOM IpsMoii (mmockocTn).
v o 4. ANTrOpUTM TIOJTHOTO HUCCIICAOBaHMs () YHKITHH.
YHCJICHUA (bYHKI_II/II/I OAHOU u o
5. MeTo/bI BBISICHEHHSI KJIACCOB MHTETPUPYEMbIX (DYHKIHH, a TAK)KE METO/bl HEOCPEJACTBEHHOT'O HHTEIPHUPOBAHHMS
HECKOJIbKUX IICPEMCHHBIX; U MHTErPUPOBAHHS OCHOBHBIX KJ1ACCOB (DYHKIIMIA.
- OCHOBHEBI€ TIIOHATHUSA MU METOIBI | 6. CriocoOBI BEIACHEHUS CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
JMHEWHOW, BEKTOPHON anreOpbl u | 9. OCHOBHEIE CIIOCOO! CTATHCTHYECKON NPOBEPKH TUIIOTES, BBIACHEHHS JOBEPHTCIBHBIX HHTCPBAIIOB JUIs
aHAJTUTHICCKOMN reoMerpuu, | 1aPaMeTpoB pACIpCICICHHA.
. 10. MeTozpl TPOBEPKH AOMYIIEHMS OMINOOK MIEPBOTO MM BTOPOTO PO/ NIPH MPOBEPKE CTATHCTHYECKUX THUIIOTE3.
TEOPUU PALOB;
- OCHOBHBIE ITIOHATUS TEOPUU
BEPOSATHOCTEN
YMmeTn — pemaTh THIOBBIC 3aJa4d IO Ilpumepnvie npakmuueckue 3a0anus u 3a0a4u
H3ydaeMBIM TeopeTHUecKH 3ananme 1. CocTaBbTe aIrOPUTM PELICHUS .. ... 3a]JaUH.
. _5/y2 _
pa3aenam; 3apanue 2. Beruncaure npudmmkenHo Y = vV X© npu X = 1,03.
— HpUMCHATH MCTOIBI [ 33 1aya 3. Beranciure npesen no npasuty Jomurams M w .
MaTEMAaTHYECKOTO aHajM3a ISt X2 x> -4

UCCleIoBaHus (YHKIUI OJHOUH H
JIBYX TIIEPEMEHHBIX, CXOJAMUMOCTH
HECOOCTBEHHBIX HUHTErpalloB,
YHUCJIOBBIX U CTENEHHBIX PSI/IOB;

3aganue 4. Chopmynupyiite HEOOXOIUMBIE U JOCTATOYHBIE YCIOBHE SKCTpeMyMa QYHKIIUH OJIHOW TIEPEMEHHOM.

12
—
X< —4
3agaua 6. KakoB reoMeTpHUYECKUIT CMBICH OIPEICICHHOTO HHTETpalia OT JaHHOW ()YHKIIMU B JAHHOM WHTEpBAJIC B
JIEKapTOBOM cucTeMe KOopJauHatr?

3apaua 5. Uccrenosath GpyHKIMIO M HOCTPOUTH €€ rpaduk: y =2 +




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemble pe3ynbTaThl

OneHouHble CpeacTBa

oOyueHus
KOMIICTCHIIM U
—  BBIABIATH, CTPOMTH M pEHIATh 3apanue 7. YKaXUTE BEPHOE YTBEPIKICHUE O (?yHKuI/H/I JBYX IEPEMEHHBIX .
MATEMATHLCCKIE MOICITH a). TPaJMeHT IEePIeHINKYIISIPeH KacaTebHOMU IIOCKOCTH;
0). TpaIUeHT SBIACTCS MMPON3BOIHOM MO HATIPABICHHUIO;
TIPUKIIATHBIX 337124, B). TPaJMIEHT SBIIACTCSA KacaTeIbHON K JINHUN YPOBHS;
00CyXk1aTh CrIoCOObI T). TPAKUEHT OMPE/IENIIeT HANPaBIeHUEe MAKCUMAIbHOM CKOPOCTU M3MEHEHUsI ()yHKIHH.
3¢ (EeKTUBHOTO pelieHus 3a1ad, 3ananue 8. Yxaxure JIOKHOE yrBepskneHue o GyHKINHU IBYX NEPEMEHHBIX:
pacro3HaBath 3G (HeKTHBHBIE a). HenpepbIBHAs YHKIMA Beersia tuddepenunpyema; }
pe3yIbTaThl OT Hed((EKTHBHBIX 0). byHKIMS, IMeroIas Tpejiel B TOKe M, MOXeT OBITh pa3pbIBHA B 9TOI TOUKE;
B). y auddepeHuupyeMoit QyHKINH CYNIECTBYIOT YaCTHBIE IIPOU3BOIHBIC;
T'). U3 HETIPEPBIBHOCTH YaCTHBIX MPOM3BOAHBIX B TOUKe M cienyer auddepeHunpyeMocTb GyHKIMH B 3TOH TOYKE.
3amaua 9. /IByms MeToiaMu IPOBECHBI M3MEPEHUsI OJJHOI U TOM ke Gpu3ndeckoll BeIMYrHbL. [loydens
CIICIyIOLINE PE3YNbTaTh:
a) B mepBoM cinydae 145, 133, 143, 121, 135, 132, 133, 148, 133, 134
0) Bo BTOpOM cirygae 128, 120, 116, 115, 143, 115, 120, 138, 115, 120.
MO>KHO 1 CYUTaTh, YTO 002 METOa 00ECIIEUNBAIOT OANHAKOBYIO TOYHOCTh U3MEPEHHUH, €CIIM PHHATH YPOBEHb
sraunmoctn @ = 0,099 [Ipennonaraercs, 4To pe3yIbTaThl U3MEPEHUI pacHpeieleHbl HOPMAIbHO M BEIOOPKH
HE3aBUCHUMBI.
3amaua 10. Mccnenyercs paboTa NpOMBIIIIEHHBIX arperaToB o MPOLECCY U3BJICUCHUs TS U3 IPUPOIHOTO
rasza. VicpITIBaIOTCS Ba TeXHOJIOrHUeckux pexkuma Nel u Ne2, yToObI BRIOpATh JTy4IIHii 10 IPU3HAKY
HarOOJIBINIETO MPOIeHTa U3BJcueHus reaust (0au3ko k 100 %).Pe3ynbraTsl HAOIHOACHHUI TPEICTABICHBI B TaOIHIIC
Texuomormal, N=120
%He,x | 98.3 98.5 98.72 19891 |99.0 99.15 | 99.2 99.5 99.72 1 99.85 | 99.86
n 2 2 4 10 6 10 24 30 26 4 2
Texnomorus2, N=42
%He,x | 98.43 | 99.5 98.71 |98.82 ]99.22 |99.54 |99.73 | 99.92
n 1 2 10 6 12 6 4 1
CoopmynupyiiTe ¥ IPOBEpbTE CTATUCTHIECKYIO THIOTE3Y, HA OCHOBAHHH KOTOPOH MOKHO BBISICHUTB: OTJINYAIOTCS
JIM TEXHOJIOTHYECKUE PEKMMBI M €CJIU JIa, TO KaKoi n3 HUX Jrydmie? (IpHHATh YpoBeHb HajekHOCTH 0,95).
Bnaners MMPAKTUICCKUMU HaBbIKaMU | IIpumepnbvle npakmuuecKkue 3a0aHUA
HCITONIB30BaHUsS ~ MaTeMaTH4ecKux | 3ananme 1. ITopasMbiuuisiire:
MOHSITHH W METOOB (M3yd4aeMbIX 1) BepHE) JIM, 9TO CyMMa, Pa3HOCTh M MPOM3BEICHUE IBYX YETHBIX (PYHKIUH ecTh YeTHas (yHKINA? 5
2) Kakoii, B CMBICIIE YeTHOCTH, OyneT QyHKIH, paBHAS IPOU3BEICHHUIO (CyMME) IBYX HEUETHBIX (DYHKIHHA?
paszenos MaTEeMaTHKH ) npu

PECHICHUN NPUKIIAJHBIX 3a/1a4;
- HaBbIKaMU IMOCTPOCHUA U
pPEHICHUA MaTEMATHYCCKUX

3) CymectBytoT 1 pyHKIIMH, 0OpaTHBIE caMuM cebe (TIpH J0Ka3aTeNbCTBE BCIIOMHUTE MPEIOKEHUE O
rpadukax oOpaTHBIX (HYHKIIHIA)?

4) Moxet nu 9eTHast QyHKITHS OBITH CTPOTO MOHOTOHHON?
3apanue 2. Cucrematusupyite 1 0000IIUTE BCe KIIOYEBbIE TIOHATHS U IPUEMbI PEILICHHUS] TUITOBBIX 3a/1a4 110 TeMe




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

MoOJIeJIeH MPUKIIaJHbIX 3aa4;

- HaBbIKaMU 00001eHus
pEe3yNbTaTOB PELICHNS;

- crioco0amMu OLICHUBaHUS
3HAYMMOCTH U ITPAKTUYECKOU
IIPUTOJHOCTH ITOJIYYE€HHBIX
pe3ynbTaTOB

«ITpousBonnas» u «IIpumeHeHne MPOM3BOAHON NPH UCCIIEI0BaHUN QYHKIHMIY. Pe3ynbTaT oopMure B BUe
TaOJIULIBI.

3aganue 3. YpaBHEHNE Perpecc, OMMCHIBAIOMIEe BEIX0 Y (B TpaMMax) HEKOTOPOTO BEIIECTBA IPU XUMHUUECKOH
peaxIyu B 3aBUCHMOCTH OT Temriepatypsl t B arperare y=0,05+0,27t, xo3hduIpeHT reTepMUHAINN MOICITH
R?=0,88. Jlaiite nuTEpIpeTaIHio KOIQOUIHEHTOB YPaBHEHHS PErPECCHH, HAANTE KOA((HUIMEHT KOPPEISIHH
Mexay Y u t. SIBnsiercst 11 MOZeTh IPUTrOJHOM K IPaKTHIECKOMY HCTIoNb30BaHm0? [Touemy?




0) Ilopsinox mpoBeaeHHs MPOMEKYTOYHOM ATTECTAIMM, TOKA3aTe Il H KPUTEPHH OLCHUBAHUS:

[TpomMexxyTouHast aTTeCTaUs [0 TUCIUIUTHHE «MaTeMaTHKay» BKITFOYAET TCOPETHUSCKUE
BOTIPOCHI, TO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHS 00yUYarOIIUMUCS 3HAHUH, U IPAKTUYCCKHE
3aJlaHusl, BBISBIIIONINE CTETICHh C(DOPMUPOBAHHOCTH YMEHUHN U BIIaJICHUH, POBOUTCS B opme
sk3ameHa (1 u 2 cemecTpsl).

DK3aMeH 10 JaHHOW JUCHIHUIUINHE TPOBOJAUTCS B YCTHON (hopMe 1O IK3aMEHAIIMOHHBIM
OuseraM, Kbl U3 KOTOPBIX BKJIFOYAET 2 TEOPETHUECKUX BOMPOCA H JBA MPAKTHUECKUX 3aaHUS.

Iloxkazarenu u KPUTECPUHU ONCHUBAHHUA IK3aMEHA:

— Ha OLIEHKY «OTJMYHO» — 00y4aronuiicsi IeMOHCTPUPYET BHICOKUIN YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIH, BCECTOPOHHEE, CUCTEMAaTHIECKOe U TITy0OKOe 3HaHKWEe y4eOHOro MaTepuara,
CBOOO/IHO BBIMOIHSIET MIPAKTUYECKHE 3a/1aHus, CBOOOIHO ONEPUPYET 3HAHUSIMH, YMEHHUIMH,
MIPUMEHSAET UX B CUTYAILMSIX IMOBBIIIICHHOW CIIOKHOCTH.

— Ha OLIEHKY «XOPOIO0» — 00yUJaIONINIACs JEMOHCTPUPYET CPEIHUI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIMI: OCHOBHBIE 3HAHMsI, yMEHHs OCBOEHBI, HO JIOIYCKAIOTCSI HE3HAYUTEIbHbIE OIINOKH,
HETOYHOCTH, 3aTPYAHECHUS IPHU AHATIMTUYECKUX OINEpallUsX, IEPEHOCE 3HAHUM U YMEHHI HA HOBBIE,
HECTaHJapTHBIC CUTYyaLUU.

— Ha OLIEHKY «Y/A0BJIETBOPUTEJIbHO» — 00YyUYaIOLINiCs JEMOHCTPUPYET MOPOTOBBIN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUI: B X0J1€ KOHTPOJIbHBIX MEPOIIPUATHH JTOITYCKAIOTCS OIIHOKH,
IPOSIBJISIETCS] OTCYTCTBHE OTJENIbHBIX 3HAHUH, YMEHUI, HABBIKOB, 00yYarOIUIACS UCIIBIThIBAET
3HAQYUTEIIBHBIE 3aTPYIHEHHUs IPU ONIEPUPOBAHNHN 3HAHUAMU U YMEHUSAMU IIPU UX IIEPEHOCE HA HOBBIE
CUTYaLUH.

— Ha OLIEHKY «HeY/JA0BJIETBOPUTEIbHO»— 00yJarOIUICs 1EMOHCTpUpPYET 3HaHus He Oosee 20%
TEOPETUYECKOr0 MaTepuasa, JOMyCcKaeT CyleCTBEHHbIE OIIMOKH, HE MOXKET II0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKY PELLIEHUS IPOCTBIX 3a/1a4 UM HE MOXKET [T0Ka3aTh 3HAHUA Jake Ha
YpOBHE BOCIIPOU3BECHUS U 00bICHEHUSI HHPOPMAIUH.

8 YueOHo-MeToAMYeCKOE M HH(OPMALIMOHHOE O0ecnieyeHne TUCIUIIIMHBI (MOTYJI51)
a) OcHoBHas JMTEpaTypa:

1. Illunayes B. C. Briciias matematuka: yueOHuk / B.C. [llunaueB. — MockBa: THOPA-M,
2019. — 479 c. — (Bsicuiee oOpazoBanue). — WwWw.dx.doi.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekcr: anekrponHsIii. - URL: https://new.znanium.com/catalog/product/990716. —
Pexxum noctyna: ass aBTOpU3. MOJIb30BATENEH.

2. Maremaruka: yue6. mocobme / FO.M. Hanunos, JI.H. Xypb6enko, I'.A. Huxonosa, H.B.
Hukonosa, C.H. Hypuesa ; non pea. JI.H. Xyp6enxo, I'.A. Hukonosoii. — Mocksa: UTH®PA-M,
2019. — 496 c.— (Beicuiee oOpaszoBanue: bakamaspuar). - ISBN 978-5-16-102130-9. - Tekcr:
anekTponHnbii. - URL: https://new.znanium.com/catalog/product/989799. — Pexxum mocrtyma: st
aBTOpU3. NIOJIb30BATENEH.

0) /lonoJiHUTEIbHASA JIUTEpaTypa:

1. Teopust BeposiTHOCTEH M MaTeMaTH4ecKasl cTaTucTuka: YuyeOHoe nocodue / buprokosa JL.T'.,
bo6puk I''U., MatseeB B.U., - 2-e uzn. - Mocksa: HUI[ MH®PA-M, 2017. - 289 c. (Bsicmee
obOpazoBanme: bakamaBpuar) ISBN 978-5-16-011793-5. - Tekcr: oanektponnbii. - URL:
https://new.znanium.com/catalog/product/370899.— Pexxum noctyma: ais aBTOpH3. TOJIb30BaTENICH.

2. Maremaruka B IpuMepax u 3aiadax: yued. mocodue / O.M. Jlerrsapesa, JI.H. XXypbenxko, . A.
Huxonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. — 372 c. — (Beiciiee



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899

obOpazoBanme: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekct: snektponHbd. — URL:
https://new.znanium.com/catalog/product/989802.— Pesxum mocTyma: 1t aBTOPH3. ITOJIb30BATEICH.

3. Hanko, ILE. Bricmias marematuka B ymnpaxHeHHsX W 3amadax. (B 2-x wgactsx) [Tekct] /
I1. E. Janko, A.T. Ilonos, T. 4. KoxxeBuukoBa. - M.: Breicmas mkona, 1986-2009. ISBN: 978-5-
488-02201-0. - 6omee 1000 mT.

3. Iunaver B. C. 3agaunuk no Beiciieid Mmarematuke: yue6. mocodue / B.C. [IlumaueB. — 10-¢
u3n., crepeotun. — MockBa: MH®PA-M, 2020. — 304 c¢. — (Bsicmee obpa3zoBanue). - ISBN 978-
5-16-101831-6. — Tekcr: snexrponnsiit. — URL: https://new.znanium.com/catalog/product/1042456
— Pexxum mocTyna: A aBTOpU3. MOJIb30BATEICH.

4, MaremaTtruecKkuii aHaiM3 B BOIpOcax M 3amavax : ydeO. mocooume / B. @. byrysos, H. U.
Kpyruukas, I'. H. Mensenes, A. A. llIumkus. - 5-e n3a. - Mocksa : ®U3MATIINT, 2002. - 480 c. -
ISBN 5-9221-0284-1. - Tekct : 3JICKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/544581 - Pexxum qoctyrma: Ajsi aBTOPHU3. MOJIb30BaTENICH.

B) MeToanueckue yKazaHus:

1. AGpamoBa, WM.M. DnemeHThl BEKTOpPHOW anreOpbl W AaHAIMTUYECKOH IeOMEeTpHuH:
MeTtoauueckue ykazaHust Juist cTy1eHTOB | kypca Bcex cnenuansHocreid. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heonpenenennsiii unterpai: Tetpaab-koHcnekT — MI'TY, 2008. — 23 c.

3. BaxpymeBa, M.A. KpuBbie u moBepxHoctu 2 mopsaka. [lonmspHas cucrtema KOOpIUHAT.
[Ipaktukym — Marautoropck: ['OY BIIO «MI'TY um. I''11. HocoBa», 2009. — 19 c.

4. I'paueBa, JI.LA. OmnpeneneHHbIl HHTErpaj: METOAWYECKHE YyKa3aHUS Uil CTYACHTOB —
Marnutoropck: 'OY BIIO «MI'TY um. I''11. HocoBay», 2010 — 12 c.

5. I'paueBa, JI.LA. DnemeHTHl NHMHEHHON anreOpbl, BEKTOPHOW anreOphl M aHATUTHUYECKON
reoMerpun: YueOHoe nocodue. - Maruutoropck: 'OY BIIO «MI'TY um. I'"M. Hocosay, 2010 — 63
c.

6. I'yruna E.M. JlaGopaTopHblii npakTHkyM 1o ctatuctuke ¢ npuMmeHennemM EXCEL: Meron.
yKa3. ns  J1abopaTopHBIX PabOT MO MareMaTtudeckou cratuctuke.- Maruutoropck: ['OY BIIO
«MI'TY um. I''. Hocosay, 2009 — 40 c.

7. Makcumenko, M.A. CoOwiTus u BeposiTHOCTh. YacTh 2: Mertoa. yka3. - Marautoropck: ['OY
BITIO «MI'TY um. I''M. HocoBay, 2010. — 25 c.

8. Masuenko, E.Il. TIpousBognas u nupdepenuman ¢pynkuuu. [IpakTukyMm.- MarauToropck:
oy BIIO «MI'TY um. I''1. HocoBay, 2010. — 38 c.

9. Masuenko E.Il. HccnemoBanme ¢yHKmii um moctpoeHue rpadpukoB. IlpakTukym. —
Maruuroropck: 'OV BITIO «MI'TY um. I''1. Hocosa», 2011. - 20 c.

10. CaBymkuna H.®. KomOunaropuka. CoOsitne u BepostHocTh. Yacts |: KomOuHaropuka.
Anrebpa coOblTuii: MeTon. yka3aHus no AUcUUIUIMHE «MaremaTtuka» JUisl cTyJeHToB | Kypca Bcex
cnennanbpHoctein. — MI'TY, 2007. — 17 c.

r) DJIEKTPOHHbIE PECYPChI:

1. Awnapocenko, O. C. [IpakTukyMm 1o nuHeHo# anredpe : yuebnoe nocodue. Y. 1/ 0. C.
Annpocenko, T. I'. Ky3una, O. B. Ilerposa. - Marautoropck : MI'TY, 2014. - 1 anexTpoH. onr.
auck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119
300/1028.pdf&view=true - MakpooObeKT. - TeKCT : 2neKTpOHHBIH. - CBEJCHUS TOCTYITHBI
taxxe Ha CD-ROM.

2. Anppocenko, O. C. Jluneitnas anre6pa : yueoHoe mocooue. Y. 1 / O. C. Aaapocenko, T. T'.
Ky3una, O. B. ITerpoBa. - Marauroropck : MI'TY, 2014. - 1 anekrpos. ont. auck (CD-ROM). -
3ari. ¢ TuTYyI. ’Kkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=906.pdf&show=dcatalogues/1/11188
74/906.pdf&view=true . - MakpooOBeKT. - TEeKCT : 371eKTPOHHBIHA. - CBEACHUS JOCTYITHBI TAKKE
Ha CD-ROM.



https://new.znanium.com/catalog/product/989802
https://new.znanium.com/catalog/product/1042456
https://new.znanium.com/catalog/product/544581
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119300/1028.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119300/1028.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=906.pdf&show=dcatalogues/1/1118874/906.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=906.pdf&show=dcatalogues/1/1118874/906.pdf&view=true

3.

10.

Bynbruesa, C. B. Jluneiinas anre6pa : yue6Hoe nocobue. Y. Il. [Ipaktuxkym / C. B. Bynbruesa, T.
B. A6pamosa ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1 snekrpon. ont. auck (CD-ROM). -
3ari. c TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show= dcataloques/l/ll328
28/2757.pdf&view=true - MakpooOBeKT. - TekcT : MeKTpoHHBIH. - CBEICHUS JOCTYITHBI TaKKe
Ha CD-ROM.

BynerueBa, C. B. Maremaruka: HHTerpaapbHOe HCUYUCICHHE (QYHKIMH OJHOW MEPEeMEHHOM.
[Ipaktutky™m : yueOHOe ocodue / C. B. bynbraeBa ; MI'TVY. - Marnurtoropck : MI'TY, 2018. - 1
AIEKTPOH. OIIT. JTUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/15262
44/3646.pdf&view=true ). - MakpooObeKT. - TekcT : 3meKTpoHHBIN. - CBeIeHUs JOCTYITHBI TAKXKe
Ha CD-ROM.

Bynbruesa, C. B. Jluneiinas anreOpa : yue6Hoe nmocobue. Y. Il. [Ipaktuxkym / C. B. Bynbruesa, T.
B. A6pamosa ; MI'TY. - Maruurtoropck : MI'TY, 2017. - 1 snekrpon. onT. auck (CD-ROM). -
3ari. c TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show= dcataloques/l/11328
28/2757.pdf&view=true - MakpooObeKT. - TekcT : 3MeKTpoHHBIH. - CBEICHHUS JTOCTYITHBI TaKKe
na CD-ROM.

bonnapenko, T. A. BBemenue B maremarmueckuid aHanu3. [uddepeHnnan-HOe HCYUCICHUE
GbyHKIIMM OHON mepeMeHHoM : yuyeOHnoe nmocodue / T. A. bonmapenko, E. FO. Xamyrckux, H. B.
Yypcuna ; MI'TVY. - Marautoropck : MI'TY, 2012. - 1 anekrpos. onT. auck (CD-ROM). - 3ari. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1392. pdf&show dcatalogues/1/11238
47/1392.pdf&view=true - MakpooOBeKT. - TekcT : 37eKTpOHHBIA. - CBEJACHUS JOCTYIHBI TAKKe
Ha CD-ROM.

3apenkas, M. A. Jlekiiuu o Teopuu BeposiTHOcTeH : yueOHoe mocobue / M. A. 3aperkas ; MI'TVY.
- Maruutoropck : MI'TVY, 2017. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ tutyi. skpana. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2758.pdf&show=dcatalogues/1/11328
30/2758.pdf&view=true - MakpooObeKT. - TekcT : 371eKTpOHHbIH. - CBECHUS JOCTYITHBI TAKXKE
Ha CD-ROM.

Kopoteukas, B. A. @yHK1nu HECKOJIBKUX NMEpEeMEHHBIX : yueOHoe nocodue / B. A. Koporenxas,
10. A. U3BekoB ; MI'TY. - Marauroropck : MI'TVY, 2015. - 1 sanektpon. ont. auck (CD-ROM). -
3ari. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show= dcataloques/1/11212
02/1164.pdf&view=true - MakpooObeKT. - TeKcT : 371eKTpOHHbIH. - CBEJCHUS JOCTYITHBI TAKXKE
Ha CD-ROM.

COopHUK WHAMBUAYAIBHBIX 3aJaHWil MO MaTemaTthke : ydeOHoe mocobue. Y. 1 / U. A.
Baxpymea, E. M. I'yruna, E. U. 3axapkuna, . A. Makcumenko ; MI'TY. - Marauroropck :
MI'TY, 2012. - 1 osnekrpon. ont. muck (CD-ROM). - 3arn. ¢ turtyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1323.pdf&show=dcatalogues/1/11235
58/1323.pdf&view=true ). - MakpooObeKT. - TeKcT : AMeKTpOHHBIH. - CBeIeHHS JOCTYITHBI TAKKE
Ha CD-ROM.

Teopust BeposTHOCTEH W MaTeMaTHuUecKash CTAaTUCTHKA: 3JEKTPOHHOE ydeOHoe Mocodue u
MPaKTUKYM ¢ JabopatopHbiMu pabotamu / A. B. M3ocos, JI. A. U3ocosa, JI. A. I'paueBa, E. M.
I'yruna. - Marnutoropek : MI'TY, 2013. - 1 3neKTp0H ont. auck (CD-ROM). - 3ari. ¢ tutym.
JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 931.pdf&show=dcatalogues/1/111894
8/931.pdf&view=true - MakpooObeKT. - TeKCT : NIeKTPOHHBIN. - CBeIeHHS TOCTYITHBI TAK)KE HA
CD-ROM.

n) IlIporpammuoe odecnieuenne u MHTEpHET-pecypcehl
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1. mporpammHOe o0OecrieueHne

HanmenoBanme 10 Ne noroBopa CpoK neHCTBUS TUIICH3NH

MS Windows 7 J-1227 o1 08.10.2018 11.10.2021

MS Office 2007 Ne 135 or 17.09.2007 6eccpouHO

7Zip CBOOOJIHO pacIpoCTpaHsIeMOe 0OeCCpPOIHO

PTC Mathcad J1-1662-13 ot 22.11.2013 Oeccpouno

Mathworks MathLab K-89-14 o1 08.12.2014 Oeccpouno

2. uapopmannonnslie cetn HTEpHET

1. Poccuiickas rocymapcTBeHHass OubnuoTreka [OnekTpoHHBIH pecypc| /Llentp undopMm.
Texuomnoruii PI'B; pen. Bnacenko T.B., Web mactep Koznosa H.B. — Dnextpon. Jlan. — M.: Poc.
I'oc. 6-ka, 1997. URL:http://www.rsl.ru/, ceo6oaHbIi.— 3ari. ¢ 3kpaHa. S13. pyc., aHrII.

2. Poccuiickas HanpoHalbHas OuOimoteka. [DnekrpoHHbd pecypc] / —URL: http://www.nlr.ru .
S3.pyc.

3. TocynapctBennas myOnuyHasi HAy9HO-TEXHUYecKas Oubmmorexa Poccuu [DnekTpoHHBIH pecypc]
[ — Pexxum noctyna: http://www.gpntb.ru , ceo6oubIi.— 3ari. ¢ skpana. S3.pyc .

4. KommbroTeppa: Bce HOBOCTH PO KOMITBIOTEPHI, KeJIe30, HOBBIE TEXHOJIOTHUH, HHPOP-MaIlHOHHBIE
TEXHOJOTuu [DneKkTpoHHbI pecypc]. — llepuonnueckoe anekTpoHHoe MHTepHeT-u3gaHue —
Pexum noctyna: https://www.computerra.ru/ — 3ar. ¢ akpana. f3. pyc.

5. eLIBRARY.RU. Hayunas snextponHas OubOnmorteka. — Pexxum mocryma: http://elibrary.ru
cBOOOHBIN.— 3ari. ¢ ’kpaHa. f3.pyc.

6. LIBRARY.RU 24. Pecypcel wunrepnera. Karanor caliToB NepHOIMUYECKUX H3JIAaHUM,
AIIEKTPOHHBIE BEpCUU KYpHAJIOB. - Pexum JOCTyTA!
http://www.library.ru/2/catalogs/periodical/?sec=48 , ceob6oaHbIiH.— 3ari1. ¢ 9KpaHa. S3.pyc.

7. bubmuoreka ®I'BOY BO «MITY wum. I''Ml. HocoBa» [OnekTpoHHbIM pecypc]. Pexum
noctyna: http://www.magtu.ru, ceo6oaHbIi.— 3ari. ¢ 3kpaHa. S3. pyc.

8. denepanbHas cmyx0a TOCylNapCTBEHHOW CTaTHCTUKH. — Pexxum moctyma: http://www.gks.ru/ ,
cBOOOHBIN..— 3ari. ¢ 9kpaHa. f3.pyc.

9. Uundopmanmonnas cucremMa — EnuHoe OKHO JocTyna K MH()OpPMAIMOHHBIM pecypcaM. - Pexum

nocryma: http://window.edu.ru/, ceo6oaHsIii.— 3ari. ¢ 9kpaHa. 3. pyc.

10. Cucrema «MuTepHET-TpeHAXEPHI B chepe 0OpazoBaHHs» HA caiTe WWW.I-exam.ru.

9 MaTepuajibHO-TeXHUYECKOe o0ecneyeHune JUCHUIINHBI «MaTeMaTuKa

MaTCpI/IaJ'IBHO-TeXHI/I‘-ICCKOC obecrnieucHue JUCIHMITIIIMHBI BKIIIOYACT!:

Tun u Ha3BaHWE ayJUTOPHUH OcHanieHue ayJInTopum
VY4ebHble ayIUTOPUH IS MynbTUMEAUIHBIE CPEACTBAa XPAaHEHHUS, TIepelaund U
MIPOBEICHUS 3aHATUHN JIEKIIMOHHOTO Mpe/icTaBIeHHs] HHPOpMAaIUH
TUTIA
VYueOHbBIC ayAUTOPUU IJIS [TepconanbHbie KOMITBIOTEPHI ¢ TakeToM MS Office,
MIPOBEICHUS 1aOOPATOPHBIX 00bEeTMHEHHBIE B JIOKAIBHBIE CETH C BHIXOZOM B Internet,

SaHHTHﬁ, TPYIIIOBBIX 1 OCHAIICHHBIC COBPEMCHHBIMHU IIPOIPAMMHO-METOANYCCKUMU



http://www.rsl.ru/
http://www.nlr.ru/
http://www.gpntb.ru/
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Tun u Ha3BaHue ayuTOpUN

OcHallleHne ayauTOpun

VWHJIMBUYaJIbHBIX KOHCYJIbTALIHM,
TEKYILEro KOHTPOJI U
IIPOMEKYTOYHOM aTTECTALUU

KOMIUIEKCAMH JUIS PELICHHS 33aa4 B 00J1IaCTH HH(POPMATUKH
Y BBIYMCIIUTEIBHON TEXHUKU

AyIuTOopuu JJIs CAMOCTOATEIIbHOM
paboThI: KOMITBIOTEPHBIE KIIACCHI;
YUTAIbHBIE 3aJ16I OMOJIMOTEKN

[TepconanpHabie KOMITBIOTEPHI ¢ TakeToM MS Office,
BBIX0JIOM B IHTEpPHET U C IOCTYIOM B 3JIEKTPOHHYIO
nH(OPMaLMOHHO-00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA

[Tomenienue i XxpaHeHUs U
IpOoGUIAKTHYECKOTO 00CTYKUBAHUS
y4eOHOro 000pyA0BaHUS

Crennaxku 17151 XpaHeHHs yueOHbIX TocoOuit u yuebHo-
METOINYECKON TOKYMEHTAIIHH.




