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1. He.]m OCBOCHHUA TUCHHUIIIMHDBI

LensiMu ocBOEHUST AUCHUILIMHBI «MaTeMaTuKa SABIISIFOTCS:
® DPa3BUTHE MATEMATUYECKOTO MBILJIEHUS;
® [IPUBUTUE HABBIKOB MCIIOJIb30BaHUs MATEMAaTUYECKUX METOJOB MCCIEAOBAHUS U OCHOB
MaTeMaTUYeCKOro MOJEIUPOBAHUS B IPAKTUUYECKON JEATEIbHOCTH,
® BOCIHUTAHUE Y CTYAEHTOB MaTEMATHYECKOM U TEXHUYECKOW KYJIbTYpbI, KOTOpas Mpearoa-
raeT 4eTKOe OCO3HAHHME HEOOXOJUMOCTH M BAXKHOCTH MAaTEMaTHYECKOW TOJATOTOBKH JIJIsS
COBPEMEHHOTO CIIEIIUAIUCTA.

[TpuoOperaemble 3HAHUSA JOJDKHBI OBITH JOCTATOYHBIMU JUISL YCHEIIHOTO OBJIAJICHUS
OOIIEHAYYHBIMH W OOIICHMH)KEHEPHBIMU JUCIMIUIMHAMH Ha HEOOXOJMMOM Hay4yHOM YpOBHE.
Tpebyercs pa3BUTHE YMEHUH CTYyIEHTOB CAMOCTOSATENILHO PACIIMPATh MATEMATUYECKUE 3HAHUS IS
OCBOCHMS bu3nveckux, XUMHYECKHX, OMOXMMHYECKHUX, OMOTEXHOJIOTMYECKHUX,
MHUKPOOHOJIOTUYECKUX, TEMI0(QU3NYECKHX IPOLECCOB, MPOMCXOIAIIUX IpU  I[POU3BOJACTBE
IIPOJYKTOB IMTAHUS U3 PACTUTEIBHOIO CHIPBS; IMPOBOAUTH aHAJIU3 MPUKIIAIHBIX 3a7a4, IPUBUTHE
HAaBBIKOB KCIIOJIb30BaHUS MATEMaTUYECKUX METOJOB U OCHOB MAaT€MaTHYECKOr0 MOIEIMPOBAHUS
JUISL OIIMCAHUS U aHAJIN3a TEXHOJIOTMYECKUX IIPOLIECCOB IIPU MPOU3BOJACTBE MPOLYKTOB ITUTAHUS U3
PacTUTENILHOTO ChIphs, OakanaBpbl JOJDKHBI OBJIAJETh OCHOBHBIMU aHAJIUTHKO-T€OMETPHUECKUMHU
METOAaMH MOJEIUPOBAHUS U UCCIIEIOBAHNS TAKUX 3a1a4.

2. MecTo AMCHUIUVIMHBI B CTPYKType 00pa30BaTe/]bHONl NpPOrpaMMbl MOATOTOBKH
0akajaBpa

Hucnunnuua b1.B.13. «Matemaruka» BXOAUT B 0a30BYyIO 4acTh Onoka 1 oOpa3oBaTenbHOIM
nporpammsl 1o Hanpasiernio 19.03.02 — [IpoayKTel MUTaHUS U3 PACTUTEIHHOTO CHIPHSI.

Jl1ig u3ydeHus TUCHUTUTMHBI HEOOXOAUMBI 3HAHUS (YMEHUS, BIaJeHus), chOpMHUPOBAHHbBIE B
pe3yibTaTe H3Yy4eHHs AUCIUIUIMH: «Anrebpa W Havaia aHaimuza», «['eomeTrpus» B 00bEME
MIPOTPaMMBbI CPETHEN IIKOIIBI.

3HaHWS ¥ YMEHUS, MMOTYICHHBIC TIPH U3YUYEHUHN TUCIUILTNHBI «MaTeMaTnkay, He0OXOIUMEI B
KauecTBE METOJIOJIOTMYECKOM MPEANOChUIKM ISl YCIIEITHOTO OCBOEHHUSI KaK 0a30BBIX JMCIMILINH,
TaK ¥ TUCIMIUIAH NMPOGECCUOHAIBHOTO IUKJIA: YKOHOMHKA, (DU3UKA, OMOXUMHUS U JIP.

Kpome Ttoro, wu3ydeHwe MareMaTHKH HEOOXOAMMO B HAyYHBIX HCCIEAOBAHUAX, MpU
HAITMCaHWH BBITYCKHON KBATU(UKANMOHHOW pa0OTHI, T KOTOPBIX TPEOYeTCsl 3HAHKUE U BJIAJICHUE
METOJIaMU MAaTeMaTH4YEeCKOTO aHallh3a U MOAEIUPOBAHUS, TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO
WCCIIC/IOBAHMS, NMPUMCHCHHE AHAIUTUYCCKUX W YHCICHHBIX METOJIOB PEIICHHS ITOCTABJICHHBIX
3a7ad4.

3. Komnerenuuu ody4yawierocsi, popmupyembie B pe3yJibTaTe OCBOCHHUS U CHUIIIUHBI
(MoayJisi) ¥ IJIAHUPYeMble Pe3yJIbTAThI 00yYeHHs

B pesynbpTaTe ocBOeHMs TUCIMIUIMHBI «MatemMaTrkay o0yJaronuiicss JoKeH 001a/1aTh
CJIEIYIOIIMMU KOMIETCHIUSIMU:

CrpykTypHBIT
[Inanupyembie pe3ynbTaThl 00yUeHUS
3IEMEHT Py pesy ya
KOMITETCHITHT
MK-5 CIMIOCOOHOCTHI0 MCIOJIb30BAaTh B  NPAKTHYECKON J1eSTeJbHOCTH

cClelHATU3NPOBAHHBIE 3HAHUS (YHAAMEHTAJBHBIX pa3geoB (U3UKH, XUMHH,
OMOXMMHM, MAaTEeMATHKHU I OCBOeHHMSI (PU3UYECKUX, XMMHYECKHX, OMOXUMHUYECKHX,
OMOTEXHOJIOTMYECKHX,  MHKPOOHMOJIOTHYECKHX,  TeIIOPU3MYeCKHMX  IPOLECCOB,
NPOUCXOASIIMX NPH NPOU3BOACTBE MPOAYKTOB NUTAHUS U3 PACTUTEJIbHOIO ChIPbS




CTpyKTypHBI
3IEMEHT

KOMIICTCHII UM

[Tnanupyemble pe3yabTaTbl 00y4eHUS

3HaTh

- OmpejelieHUs] OCHOBHBIX MAaTeMAaTHYSCKUX OOBEKTOB M3 Pa3IMIHbIX
pa3/esioB BBICIICH MaTEeMAaTUKH, UCTIONB3YEMBIX JIJISl ONMCAHUS PeaTbHBIX
00BEKTOB U MPOIIECCOB

- AQHAIUTUYECKHUE CIIOCOOBI OMPEICTICHUSI MATEMATHIECKIX 00BEKTOB
CBOMCTBA M OCHOBHBIC XapaKTEPUCTUKN MAaTEMAaTHYCCKUX 0OBEKTOB

- TpaBuJia pabOTHI C MATEMATUYECKIUMH 00bEKTaMH

- OCHOBHBIE METO/IBI HCCIIEOBAHUS MATEMATHUECKUX OOBEKTOB

VYmMmern

- COTIOCTABJIATh PEATbHYIO 3a7auy C ONMpEAEICHHON 001acThIO
MaTeMaTHYECKUX 3HaHUH,

- pacro3HaBaTh BO3MOXHOCTh AaHAJIMTUYIECKOTO PEIICHUS 3a]a49H,

- CAaMOCTOATENIBHO pa3padoTaTh aJrOPUTM PEIICHHS 314U,

- KOPPEKTHO 00OCHOBBIBATh HEOOXOMMOCTH IMPEJIOKEHHOTO METOIa
pelIeHHS 33/1a4H,

- IPEATIOKUTE Harbosree A3PHEeKTUBHOE PEIICHHE,

- IPUMEHSTh TUITMYHBIC MATEMATHYECKUE MOJICIIH B TIPOPECCHOHATBHOM
JESTSIIbHOCTH

- HaXOIUTh pelieHre (HopMaTM30BaHHOH 3a/1a4d, UCIIOJIb3Ys CBOMCTBA
MAaTEMATUYCCKUX 06"I>GKTOB,

Brnaners

- METOJIaMU PA0OTHI C PA3TUIHBIMU TI0 IPHPOJIC MATEMATHYECKUMU
00BEKTaMH,

- IPAKTUICCKUMH HaBBIKAMHU JJOKA3aTEIIbCTBA CYKICHUUHN

- YMEHUEM TEOPETHUYECKH OOOCHOBBIBATH BBIBOJIBI,

-  MAaTeMaTUYCCKUMHU METOJaMH ONHUCAHMS pPeaJbHBIX IPOIECCOB B
po(ecCHOHANBLHOM e TeNbHOCTH

IIK-17 cnoco0HOCTHIO BJA/eTh CTATUCTUYECKUMH MeTOaMi 00padoTKM IKCIepUMeH-
TAJNbHBIX [JAHHBIX JJISl AHAJM3a TEXHOJOIMYEeCKHX IPOIecCcOB NPH MNPOHU3BOACTBE
NPOAYKTOB MUTAHUS U3 PACTHTEIHLHOIO CHIPbS

3HaTh

- MCTOJbI CTaTHUCTUYECKOU O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JTaHHBIX,
- MCTOJBI IIJIIAHUPOBAHUSA SKCIICPUMECHTA,

- MCTOAUKY MPOBEPKU CTATUCTUYCCKUX TUIIOTE3,

- MCTOJbI aHAJIM3a CTATUCTHYCCKHUX JaHHBIX

YMmern

- OLICHUBATh MNOIPEIIHOCTh CTATUCTUYECKUX JAHHBIX,
- BBIYHCIISATH TOYEUHbIE OLIEHKU OTJIEbHBIX [1apaMETPOB SKCIIEPUMEHTA,

- HAXO/IUTh UHTEPBAJIbHBIE OIIEHKH TPeOyeMBbIX MapaMeTpoB,

- OLICHUBATh 3aBUCUMOCTb MEX/ly Pa3IUYHBIMU (paKTOpaMU SKCIIEPUMEHTA

- MHTEPNPETHPOBATH POPMAIHHO (MATEMATHUYECKH) MOIYYEHHBIN pe3ysbTarT

Bnanetn

- IPUEMaMH aHAJTMTHYECKOTO ¥ YUCIICHHOTO PEIICHHS MPUKJIAIHbBIX 3314,
- HaBBIKAMU HHTEPIPETUPOBATH MOYUEHHBIE PE3yIbTaThI,

- MeToaMu 00paboTKK MHGOPMAITUH C UCTIOIL30BAHNEM TIPUKIIATHBIX
MPOrPaMMHBIX CPEICTB YUEOHBIX U MPHUKIATHBIX 3a7a4

- CITOcO0aM¥l OIEHUBAHUS 3HAYMMOCTH M MMPAKTUICCKON TTPUTOTHOCTH
MOJTyYEHHBIX PE3YyIbTATOB;




4 CTpyKTYypa M coJiepKaHue IUCHUNINHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISICT 8 3a4eTHHIX enuHull 288 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas paboTa — 41 akaj. 4acos:

— ayauTopHas — 34 akaj. 4acos;

— BHEayAUTOpHAas — / aKkaJl. 4acoB
— caMocTosTeNbHas padota — 229.6 aka. 4acos;
- MOATOTOBKA K 3k3aMeny — 17,4 akan. yaca
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Paznen 1. Jluneiinas ajredpa u aHaIMTHYECKasi TeOMeTPUs
1.1. JIuneiinas anredpa - BemontHeHue KP Nel, - KOHCYJIBTaIUH 110 TK-5-3yB
1 1 05 10 | €aMOCTOATENLHOE H3Y4eHHE | PELICHHUIO KP Nel
' JUTEpaTyphbl
1.2. BekropHas anreOpa - BemonHeHue KP Nel, - KOHCYJIBTAIUH 110 TIK-5-3yB
1105 0,5 14 - camocTtositenbHoe u3ydyenue |pemeHuto KP Nel
JUTEPaTyphbl
1.3. AHanuTH4ecKasi FeOMETpHs Ha - BoinosiHeHue KP Nel, - KOHCYJIbTAllUH 10 TIK-5-3yB
IIJIOCKOCTH U B IIPOCTPAHCTBE 1105 1 14 |- camocrosTenpHoe n3ydenue |pemeHuto KP Nel
JUTEPATypPhl
Pa3nes 2. BBeieHne B MaTeMaTH4YeCKUH aHAJIM3
2.1. OcHOBHBIE 371€MEeHTapHbIe (HYHKIUH. - BeinosiHeHue KP Nel, - KOHCYJIbTALUH 110 TK-5-3yB
[Ipenensl u HEMPEPHIBHOCTH (DYHKIIUU 1|1 - 9 - caMocTosATeNbHOE n3ydyeHue |peuieHnro KP Nel
OJIHOW IEPEMEHHOMN JIUTEPATYPBI
2.2. IuddepeHnmanbHOE HCUUCTICHNUE 1 | o5 9 - BeinosiHeHue KP Nel, - KOHCYJIbTAllUU 110 TIK-5-3yB
(GYHKIIMHM OJTHOW MepeMEeHHOMN ’ - camocTrositenpHoe n3ydeHne |pemeHuro KP Nel
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JUTEPaTyphl
2.3. UccnenoBanue QpyHKIHN OAHOM - BeinoaHenne KP Nel, - KOHCYJIbTallUU 110 [K-5-3yB
MEepEeMEHHOH ¢ moMoIsio npousBogHo | 1 | 0,5 - 9,4 |- camocTositenbHOE U3ydeHune |pemrennto KP Nel
U IIOCTPOEHUE UX IpauKoB JUTEPaTyphl
Hroro i KP Nel
Oro 10 pa3zeny 1 2 ) 274 A\
Pa3nea 3. luddepennuanbHoe ucuucieHue PyHkumnii HeckoJabKUX nepeMeHHbIx (DHII)
3.1. Onpenenenne ®HIL. Ilpenen u - BbinosiHeHue KP Ne2, - KOHCYJIbTAllUU 110 ITK-5-
HenpepeiBHOCTE OHII. HactHbIe - caMocCTosATeNbHOE U3yueHue |penieHuto KP Ne2 3yB
MIPOM3BOJIHBIE SIBHO M HESBHO 3aJJaHHBIX 2 op  |THTEpATYypEI
¢bynkuuit. [IponssBoanas no
HarnpasieHuto. ['paguenrt. KacarenbHas
IJIOCKOCTh M HOPMAJIb K TOBEPXHOCTH.
3.2. JIoKaNbHBIA U YCIOBHBINA YKCTPEMYM - BoinosiHeHue KP Ne2, - KOHCYJIbTalllH 10 ITK-5-
OHII 2 50 |- camocrosTenbHOE U3ydeHue |pemeHuto KP No2 3yB
JUTEPaTyphbl
Pazgen 4. UnTerpajbHoe ucunciaeHue (PYHKIMHU OHOI nepeMeHHOM
4.1. TlepBooOpa3nas ¢pynkuus. Heonpe- - BoinosiHeHue KP Ne2, - KOHCYJIbTallUU 110 ITK-5-
JIEJICHHBIA HHTETPAJI U €0 OCHOBHBIE - camocTosTeNnbHOE n3ydeHne |penieHuro KP Ne2 3yB, [1K-
cBoiicTBa. Tabuia HeonpeaeIeHHbIX HH- JUTEPaTypPhl 16
TErPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX 1 /11 5

¢byHkuuit. MeTo s HeToCpeICTBEHHOTO
UHTErpupoBanus. UHTerpupoBanue
3aMEHON IMEPEMEHHOM U 10 YaCTSIM.
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4.2. OCHOBHBIE METOJIbI HHTETPHUPOBA- - BbinostHeHue KP No2, - KOHCYJIbTallMH 110
Husa. MHrerpupoBaHue - caMocTosATeNbHOE u3ydyeHue |pemeHuto KP Ne2
TPUTOHOMETPUYECKUX BBIPAKEHUU. 1 /11 5 JUTEPATYpPBI
NHuTterpupoBanne upparmoHaIbHBIX
BBIPAYKCHMUIA.
4.3. Onpenenennbiii uaterpain. Gopmyna - BeinosHeHue KP No2, - KOHCYJIbTallUU 10
Herotona-Jletionuna. CoiicTBa omnpee- - caMocCTosATeNbHOE u3yueHue |pemieHuto KP Ne2
JIEHHOTO WHTErpaja. 3aMeHa nepeMeHHOM JUTEPATYPHI
Y UHTETPUPOBAHHUE T10 YaCTSIM B - - 9,2
onpeeIeHHOM UHTerpaie. Boruucinenue
TIoIaAed, ATUH IyT U 00BEMOB Te
BpaICHUSI.
4.4. HecobcTBeHHbIE HHTETpalbl. AGCO- - BepinoaHenne KP No2, - KOHCYJIbTallU1 10
JIIOTHAs cXOAUMOCTb. [Ipu3Haku cxonu- 1 /11 20 |- camocrosiTenbHOE 3ydeHne |pemeHuto KP No2
MOCTH. JUTEPATYPBI
Pazgen 5. Teopusi BeposiTHOCTeil M1 MaTeMaTH4YeCKasi CTATHCTHKA
5.1. CayuaiiHble BEIMYHHBI. - BepinoaHenne KP No2, - KOHCYJIBTALMH 110
Kiraccnueckoe, reoMmerpuyeckoe u - caMocTosATeNbHOE u3ydyeHue |pemeHuto KP Ne2
CTaTUCTUYECKOE OINPEICICHUS JTUTEPATYPBI
BEPOATHOCTH. T€OpeMBbI CIIOKEHHS U
P P 05 0,500,514 10
YMHOKEHHUS. Y CIIOBHAsI BEPOSTHOCTb.
®opmyJia MOJTHOM BEPOATHOCTH U
¢dbopmyna baiieca. Cxema bepuymim,
npubmkenus Jlannaca u [lyaccona.
5.2. Ciy4aiinble BeTU4MHbI. J{UCKpeTHbIE 05 0.5/051 16 | BblIOIHEHHE KP Ne2, - KOHCYJIbTallUH 10
Y HEPEPHIBHBIE CIIyYalHbIC BEJIMUUHBI. ’ T - CaMOCTOsITeNIbHOE n3ydueHue |pemennto KP No2




Pazgen/ rema

Cemectp

AynuropHas
KOHTaKTHas paboTa
(B akaj. yacax)

CamocrositensHas pabota
(B akan. yacax)

Bung camocTosTensHOM

dopMa TEKYILIEr0 KOHTPOJIS
YCIICBAEMOCTH H

Kon u ctpykrypHbIit

JJICMCHT
KOMIICTCHIITUN
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Psn pacnipenenenusi, pyHKuus u JUTEPaTyphl
IUIOTHOCTD paclpeeieHusl.
MatemaTuueckoe 0XKUIaHue U
JUcrepcusi, HadyalbHbIE U LIEHTPaJIbHbIE
MOMEHTBHI. [I3BecTHBIE pacnpenencHus
(moka3zaTenbHOE, paBHOMEPHOE,
HOpPMAaJIbHOE) U UX YHUCJIOBBIE
XapaKTEPUCTHUKHU.
5.3. /IByMepHBIE Ccy4yailHble BETUYUHBI. - BointosiHeHue KP Ne2, - KOHCYJIbTallUH 10
@yHKIUA pacIpeesIeHNs, CBONCTBA. 5 2 10 |- €aMOCTOATENBHOE H3Y4CHHE | PCLICHHUIO KP Ne2
YucnoBble XapaKTEPUCTUKU. DIIEMEHTBI JUTEPaTyphl
TEOPUU KOPPESIIIHIH.
5.4. I'enepanbHas U BBIOOpOYHas - BoinosiHeHue KP Ne2, - KOHCYJIbTAllUU 110
COBOKYNHOCTb. CTaTUCTHUECKUE OLICHKU - caMocTosATeNbHOE u3ydyeHue |pemeHuto KP Ne2
IIapaMeTpoB pacnpeeseHns. Toueunble 2 2 11  |nuTepaTypbl
Y UHTEpBaJbHbIE OLIEHKH. DMIHUpUYECKast
(GyHKIUS pacnpeeseHHs..
5.5. CraTucTuyeckas TMIIOTe3a U cXxema - BoinosiHeHue KP Ne2, - KOHCYJIbTallUU 110
ee mpoBepku. Kpurepun [Iupcona u 5 2 5 - camocTosiTeTbHOE n3yueHue |perieHuto KP Ne2
Konmoroposa-CMmupHOBa IpoBEPKHU JUTEPaTyphl
TUIOTE3bI O BUJIE pACIPEICICHHUS.
5.6. OneHka CTaTUCTUYECKOH - BpinoaHenne KP No2, - KOHCYJIbTALlMH 110
3aBUCUMOCTH. Br160pOUHBIif - camocTosTenbHOE n3ydeHne |penieHuro KP Ne2
K03 puuueHT koppenauuu. Jinnenas a 3 JUTEPaATypPhl
perpeccus.
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5. Oﬁpa30BaTeJILHLIe Hu I/IH(l)OpMaIII/IOHHLIe TEXHOJIOINHn

Peanu3anus KOMIETEHTHOCTHOTO MOAXOJa MpPEAyCMAaTPHBAET HCIIOJIb30BAaHHE B Yy4eOHOM
Ipoliecce aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBENECHUS 3aHATUH B COYETAaHUM C BHEAYJUTOPHOM
pabotoii ¢ menpio (HOPMUPOBAHHMSA W PA3BUTUSA NPOPECCHOHATBHBIX HABBIKOB OOYYarOIIUXCA.
Cornacuo 1. 34 Ilopsaka opraHu3allMd M OCYUIECTBJIECHHUS AEATENBHOCTH IO 00pa30BaTENIbHBIM
nporpaMmaM OakanaBpuata Beicuiero oopazoBanus (yTB. npukazoMm MOuH P® ot 05.04.2017 1. Ne
301), mpu mpoBeAeHUU YUeOHBIX 3aHATHH oOecreuuBaeTcs pa3BUTHE Y OOYyYaroIMXCs HaBBIKOB
KOMaHJIHOW palbOoTbl, MEKIIMYHOCTHOW KOMMYHUKAIIUH, IPHHATUS PELUICHUH, JIMACPCKUX KAYecTB, B
TOM YHCJIE C YYETOM PErMOHaAIbHBIX 0COOEHHOCTEN NMPO(EeCCHOHANBHOM AeSITEIbHOCTH BBITYCKHUKOB
U IOTPEeOHOCTEH paboTomaTeNe.

BeiOupast Ty Wiy HHYIO TEXHOJIOTHIO PabOThl ¢ 00yJaroIUMKCs, HEOOXOAUMO UMETh B BUAY,
9T0 HanOobIero 3 dekra OT ee MPUMEHEHHUS MOYKHO JOCTHYB, €CITH YUUTHIBATh LIETH 00pa3oBaHus,
Ha peaJln3alyio KOTOPbIX AO0JKHA ObITh HampaBiieHa U30upaeMasi TEXHOJIOTHsI, COJIepKaHue, KOTOpoe
NPEJCTOUT TepeaaTb Oo0yJaroIuMCsl C €€ TOMOIIbI0, a TaKKe YCIOBUS, B KOTOPBIX OHa Oyzer
HCIOJIb30BATHCS.

B Hamieit paboTe MBI UCTIONIB3YEM CIIAYIOIIEE.

1. Tpaouyuonnvie obpasoeamenvhvie mexuonocuu. OpraHuzanus o00pa30BaTEIBLHOrO IMpoIlecca,

IperoiaraeT IpAMYy0 TPAHCISIIMIO 3HAHUI OT MPeToAaBaTelis K CTYACHTY (IPEeUMYIIECTBEHHO Ha

OCHOBE OOBSICHUTEIbHO-WIIIOCTPATUBHBIX METOZOB 00ydeHUs). YdeOHas AeATeNbHOCTb CTYJCHTa

HOCHUT B TaKHX YCIIOBHSIX, KaK MPABUIIO, PETIPOYKTUBHBINA XapaKkTep.

@DopMbl yUeOHbBIX 3aHATHIM:

e uHPOpPMANMOHHAS JIEKIHS — IOCIEJOBATEIIFHOEC M3JI0KEHHE MaTepuana B IUCIHHUILTMHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIECTBEHHO BepOAITbHBIMU CPEICTBAMH.

® [IPAaKTUYECKOE 3aHATHE, IIOCBSILEHHOE OCBOCHHIO KOHKPETHBIX YMEHMH M HAaBBIKOB II0
MPEUIOKEHHOMY aITOPUTMY.

2. Texnonozuu npobnemnozo obyuenus. OpraHuzanus oOpa3zoBaTENbHOrO IMpolecca Mpeanoaaraet

[IOCTAHOBKY NPOOJIEMHBIX BONPOCOB, CO3JaHUE Y4YEOHBIX MPOOJEMHBIX CUTyalUud  JyIs

CTUMYJIUPOBaHMsI aKTUBHOW NTO3HABATEIBHOM NEATEIbHOCTH CTYACHTOB.

®opMbl yUeOHBIX 3aHATHI:

e mpoOJeMHas JIEKIUS — U3JI0XKEHWe MaTepualla, MpeAroarampee MOoCTaHOBKY MPOOJIEMHBIX U
JMCKYCCHOHHBIX ~ BOIPOCOB, OCBEIEHHE pPAa3lIMYHbIX HAYYHBIX IOJXO/JOB, aBTOPCKUE
KOMMEHTAapHH, CBSI3aHHBIE C Pa3IMYHBIMU MOAEISIMI HHTEPIIPETAIIMH H3y4aeMOT0 MaTepuara.

® [PaKTUYECKOE 3aHATHE B (OpMe MpaKTHMKyMa — OpraHu3alus y4eOHOH paloThl, HampaBiIeHHas
Ha pelleHue KOMIUIEKCHOM yueOHO-To3HaBaTeIbHON 3ahaud, TpeOyromed oT CTyleHTa
MPUMEHEHHS KaK HayYHO-TEOPETUUECKUX 3HAHUH, TaK M MPAKTHYECKUX HABBIKOB.

4.  Ungopmayuonno-komMmynukayuonuvle  obpazosamenvhvie  mexuonozuu.  OpraHuzanus

00pa3oBaTEeNFHOTO TMpoIlecca € MPUMEHEHHEM CHEIHaIM3UPOBAHHBIX MPOTPAMMHBIX Cpel |

TEXHUYECKUX CpPeICTB paboThl ¢ nH(popMmarue (nHbopMannoHHyto cpeny yHuepcurera MOOAYC

MOODLE).

@®opMbl yUeOHBIX 3aHATHH € UCII0JIb30BaHHUEM HH(POPMALMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTUH:

o Jlekums-BU3yanu3alys — HM3JIOKEHHE  COACPIKAaHUS  CONMPOBOXKAACTCS  Tpe3eHTanuei

(eMoHCTpaIyel yaeOHbIX MaTepUAIIOB, TIPEICTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMAX,

B T.4. WJUTIOCTPATUBHBIX, TpaMueCcKuX, ayJH0- U BUJEOMaTEePHAaJIOB).

e [IpakTnyeckoe 3aHATHE B (OpPME TPE3CHTAINU — TPEACTABICHUE Pe3yIbTaTOB MPOEKTHON

WIA  WCCIIEAOBATENILCKOW  NEATETBHOCTH C  WCIOJB30BAHWEM  CIICIUAIN3UPOBAHHBIX

MIPOrPaMMHBIX CpEI.

6. YueOHO-MeTOAMUYECKOE O0ecTieyeHHE CAMOCTOSATEIbHOI padoThl 00yUYaouXCs



[To mucruruinae «MaTemaTHKa» MPEeayCMOTpeHa BHEAYAUTOPHAs CaMOCTOSITeNbHAs paboTa
oOyyarolmuxcs, Mpeanoyiaraionias pelieHne KOHTPOJIbHBIX padOT, U3y4eHUE JIUTepaTypsl,
COCTaBJIEHHE YU€OHOH KapThl.

Ilpumepnuie eapuanmul Konmponovuvix paoom (KP):

KP Nel
3aganue 1.
Pemnre cucremy TpeMs cmocobamu: a) MaTpUYHBIM criocooom; 6) o ¢popmymnam Kpamepa; B)
merozoM ["aycca
X—2y—-32=3,
3X+y-2z2=9,
2X—3y+5z2 =4,
3aganue 2.
1) Haiigure yron mexay BekTopamMu @ M b, ecnu @ = (2; —1), b= (— 2 2).
TlocTpoiiTe JaHHBIC BEKTOPHI B CHCTEMe KoOparHAT OXY, a TAKIKEe BEKTOPbI, n306paxaromme: 23 + b
,a-3b.
2) YKaxuTe cpead HWKCEIPUBCICHHBIX BEKTOPOB OPTOTOHAIbHBIC, KOJUIMHEApHBIC, a TaKKe

KOMIUTAHApHBIC: A = (—3;—ZL' 4), b=(2-21, ¢c= (2; %; —g} d =(7;1%8). Bsunciure

IIOMIA/Ib MapajIesiorpaMma, TOCTPOCHHOTO Ha BekTopax b u C.
3aganue 3.
Hanucats ypaBHenue npsimoii AB , eciiu A(—l; 2 3), B(—ZL' 2;—1). BrrauciuTh paccTossHUE OT TOYKH

A 3TOi NpsSMOM 10 INIOCKOCTH, NPOXOIAIIEH Yepe3 TOUKY B, nepneHauKyIsipHO BEKTOPY N(O;-B; 9).

3ananmue 4.
TIpuBeauTe K KAHOHNIECKOMY BHIY ¥ IIOCTPOiiTe KpuBYIo X —4X+2y° —4y =0
3aganue 5.
Beranciure npezessr:
_ 1+4x=x" . 3x-arcsin 2x . J2x-1-+5
a) lim ————:6) lim—————=;8) lim .
x—0 X 4+ 3X° + 2X x=0 COS X — COS~ X x—>3 x—3
3aganue 6.
dy d?y s X =ctg 2t
Halimure —= u — mis Kuuit: a) y=e" *. 0 .
dx  dx? by )y ) y = In(sin 2t).
3aganue 7.
2xX—7

CocraBbTe ypaBHEHHE KacaTelbHON K KpUBOM:  y = B Touke X, =-1. Hapucyiire

2
KacaTeJIbHYIO U KPUBYIO.
KP Ne2

1. Brrumciute HCOMPCACIICHHBIC NHTCTPAJIbI

1)_[(1+tgz3x)dx; 2)] 35

V6X + X?

2. Brprumcnute OIMPCACIICHHBIC NHTCIPAJIbI

3
dx ; 3)[arcsin5xdx; 4) J-In_xdx_
X



1)

1

X2

4,5

Xx—-1 dx

(1-sin2x)*dx; Z)I

0

a0 9) |

O 0 | N

1 3\) 2X_1

3. Haiimute mmomanu ¢Guryp, OorpaHUYCHHBIX JHHHUSAMH. B 3amade (0) mpw MOCTPOCHUU JTUHUHU
BOCHOJIb3YITECh TaONMIlel BaKHEUIINX KPUBBIX B MOJISIPHON CUCTEME KOOPIUHAT:

a) Xy =6, x+y—-7=0; 6) p° =2c0s2¢p.

" . |x= 22 cos t,
4. Haiinure IMHY AYyTH KPUBOU 0

y= 242 sint,

IA

~—+

IA
W N

5. BBIYHCIUTE HECOOCTBEHHBIN HHTErpajl Uikl YCTaHOBUTH €I'0 paCXOJUMOCTE:

o 4
D Ix?’e*”dx; 2) J‘L
; 2 3/(4—x)
6. Opun pa3 OpoieHsl aABe urpaibHble KocTu. CiydaiiHas BenuumHa X - CyMMa OYKOB,
BBIMIABIIMX Ha BEpXHUX rpaHsx. COCTaBUThH psi pacupeleicHuss JaHHOW CIydyalHOW BEIMYHMHBI,
BBIUMCIIUTh €€ MaTeMaTHYEeCKOE OXUIAHUE U JTUCIEPCHUIO.
7. Jan psn pacrupeneneHuss AUCKPETHOW ciydyalHOU
BeJIMUMHBL  X:
X 2 4 6 8 10
P 0,1 0,4 0,2 c 0,1
Haiitu 3HaueHune mapamerpa «C». BBIYMCIUTH MATEMATHUYECKOE OXKHUJIAHHUE, CPEIHEe
KBaJIpaTHUeCKOe OTKJIOHEHHEe ciydailHoi BenumuumHbl X. [locTpouts rpaduk ¢yHKIMH
pacrmpeniefieHds 1 MHOTOYTOJIbHUK pacnpenesieHns. HallTh BEepOSTHOCTh TOTO, YTO ClydailHas
BEJIMUMHA X HE IPEBOCXOAUT 3.
8. Cnyuaiinas BenmumHa X 3agaHa cBOed (yHKIMEH pacmpereneHHs

| X
5'6 2 , x<l1

F(x)= Yl
-l 2 x>

Haiitu mmotHocTh pacnpeneneHusi. [loctpouts rpaduku QyHKIIMHM U TUIOTHOCTH
pacrnpeneneHus. BpIYMCINTE MaTeMaTUYECKOE OXUIAHUE U JHUCIIEPCHIO.
9. CnyuaiiHas BenmuuuHA X TOJYMHEHA 3aKOHY PACIPENCICHHS C TUIOTHOCTBIO:

0, x<0;
JI=y_ax _so
(1+x2)2

Haiitin 3HaueHwe mapamerpa «a», QYHKIHUIO paclpeesieHHs, ONPEACINTh MaTeMaTH4ecKoe
OXKHJIaHUE, JUCIEPCUI0 U BEPOSITHOCTh TOTO, YTO Cly4aifHas BequurMHa X IMONajaeT B
npomexyTtok (0, 2).

10. Mana tabmuia, 3ajarolias 3aKOH paclpesieleHus] CUCTeMbl CiiydailHbIX BennuuH (X, VY ):

X
Ty~ 20 40 60
10 3a a 0
20 2a 4a 2a




| 30 | a | 2a | 5a |

Haiitu : mapameTp «a»; MareMaTU4eCKUE OXUIAHUA m,, M

2 2.
y; JHMCIepCHd O, O]

Koo puimenT Koppensuuu r, .

11. «O6pa60TI<a CTaTUCTUYCCKHUX NAaHHBIX. HCCJ’ICI{OB&HI/IC CTAaTHCTUYECKUX 3aBHCHUMOCTE
Jlan cratucTrueckuii psi (MCXOHBIC 3HAUYCHHUS BETMIHH)

X M X v X v 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 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 30,3 213 48 24,5 46 20,3

25 29,5 357 15,3 30,5 27,8 26 28,7 27,8 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 29,7 355 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 40,1 174 47 17,3
36,9 23,2 59,8 6,1 38,4 23 344 234 31,4 30,2
36,6 7,9 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 25,8 45,5 14,8
49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 153
42,3 19,7 41,5 10,8 41,9 14,6 42,3 235 25,8 27,4
35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

1) Ilo naHHBIM OLIEHUTE FeHEpaTIbHBIE TAPAMETPhI: HAWJUTE CPEHEE, IUCIIEPCHUIO, CPETHEEe
KBaJ[paTUYHOE OTKJIIOHEHHE, aCHMMETPHIO, IKCIECC, MOAY, MEANaHy, KOO(QPHUIMEHT BapHaIUU IS
MpU3HAKOB X U Y.

2) Ilo naHHBIM MPOBECTH CTATUCTHUUECKYIO IPOBEPKY CTATUCTUUECKON IMIIOTE3HI O
HOPMAaJIbHOM PACHpeeICHUH U3MEPSIEMOro MPU3HAKA [0 CIEIYIOLUIUM KPUTEPUSIM: a) KPUTEPHUIO
IInpcona XZ (ypoBeHb 3HaunMocTu npuHATH paBHbIM 0.05)., 0) kputeputo Konmoroposa-CmupHoBa.
B ciyyae npuHATHS TUIIOTE3BI O HOPMAJILHOCTH paclpeiesieHUs] HAalTH JOBEpUTEIIbHBIE HHTEPBAJIbI
JUISL MaTEMaTHYECKOTO OKUJaHUS U CPETHEr0 KBaIpaTUUHOIO OTKJIOHEHUS IIPU YPOBHE HAJEKHOCTH
0.95.

3) HaiiTi nucnpaBieHHbIH KOPPENSUOHHBIA MOMEHT U K03 duiueHT koppessuuu. Iposeputs
TUIOTE3Y O HE3aBUCUMOCTH NMpU3HAKOB X U Y (ypOBEHb 3HAYUMOCTU NPUHATH paBHBIM 0.05).
PaccuuTars koapuunents! tuHeHoi perpeccunt (X Ha Y mwimn Y Ha X). [IpoBeputh 3HAUUMOCTH
ypaBHEHHUs perpeccun. HaliTu noBepuTenbHble HHTEPBAJIbI 11 KO (OUIIMEHTOB KOPPETILUU 1
JTMHEWHOU perpeccu (pu ypoBHe HaaexHocTH 0.95).

4) Iloctpouts noze koppensuuii BenuuuH X u Y. 1 Ha 3TOM ke rpaduke NOCTPOUTh JTUHUIO
perpeccui. JlaTb CMBICIIOBYIO HHTEPIPETALNIO KO (UIIMEHTOB ypaBHEHUs perpeccun. OEeHUTh ero
IIPUTOHOCTD JUISl AHATUTUYECKUX PacyeTOB.



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.:

CTpyKTypHBIH
PYKTYP [Tnanupyemblie pe3ynbTaThl
3JIEMEHT OneHoyHbIe CpeaCcTBa
oOy4eHus
KOMTICTCHITHH
IIK-5 cnoco0HOCTBIO HCTIOJIB30BATH B MPAKTHYECKOH /IeiITeJIbHOCTH CHEHATN3HPOBAHHBIE 3HAHUS (PYyHIAMEHTAJIBHBIX Pa3/aejioB (PU3UKH,

XHMUH, OHOXUMHH, MATEMATHKH JIJIs1 0CBOEHHS (PU3NUYECKUX, XUMUYECKNX, OHOXUMUYIECKHUX, OHOTEXHOJIOTHIYECKHX, MUKPOOHOIOTHUYECKHUX,
Tem10u3nYeCKNX NPOLECCOB, MPOUCXOASIIUX MPHU MPOU3BO/JICTBE NPOAYKTOB MUTAHUS U3 PACTHTEIBLHOI0 CHIPbS

3HaTh

-OIpeICIICHUS] OCHOBHBIX
MaTeEMATHYECKUX OOBEKTOB U3
pa3IMYHbIX Pa3/eOB BBICIICH
MaTEMaTHKH, HCIIOJIb3yEeMbIX IS
ONKMCAHUS PCATbHBIX 00BEKTOB M
MIPOIIECCOB

- aHAJIMTHYECKHE CIIOCOOBI
OTIpe/ICIICHUST MAaTEMATHYECKUX
00BEKTOB

- CBOWMCTBA M OCHOBHEIE
XapaKTePUCTUKU MAaTEeMaTUYECKUX
00BEKTOB

- TpaBHIIa PabOTHI C
MaTEMATHYECKUMHU 00bEKTaAMHU

- OCHOBHBIE METOJBI
HCCIIENOBAHUA MATEMaTHIECKUX
00BEKTOB

Teopenmecrcne BOIIPOCHI 1JIsA IK3aME€Ha

1.
2.
3.

o s

o

10.
11.
12.
13.

14.
15.

16.
17.

18.

Marpuusl. [elicTBus Hag MaTpUllaMu.

Omnpenenureny MaTpHLl, UX CBOUCTBA (J1t00BIE IBA C TOK-BOM).

MuHop, anreOpanueckoe AOIOJNHEHUE. BbluncieHne ompenenuTelss pasiokeHHEM MO CTpoke (cTonoiy),
MOHM)XEHUEM IopsaKa.

OOpaTHast MaTpuIa, TEOpeMa O CYIIECTBOBAHUH U €IMHCTBEHHOCTH 00paTHON MaTpHIBI (TOK-BO).
OneMeHTapHbIe NPeoOpa30BaHUs MaTpHL. OKBUBAJCHTHbIE MaTpuibl. Panr marpunel. CBolicTBa paHra.
Teopema o paHrax KBHBAJICHTHBIX MaTpull (6e3 T0K-Ba).

Crynendarast MaTpuia. Teopema o paHre CTyIeHIaToOi MaTpHIb! (JOK-BO).

Cuctembl nuHEHHBIX anreOpamdeckux ypaBHeHudd (CJIAY) (ompenmeneHus: cOBMECTHOW, HECOBMECTHOM
CJIAY, pemienust CJIAY). Ycnosus coBmectHocT CJIAY.

Martpuunas 3anuce CJIAY. Pemenne CJIAY ¢ moMomnisio 00paTHOI MaTPHITHL.

®opmyinel Kpamepa (BBIBOT).

Omnpenenennsie u Heonpenenennsie CJIAY. Merox I'aycca.

Onnopoausie CJIAY. @yHaaMeHTaNnbHAs CUCTEMA PEIICHHN.

BexkTopsl. JInneiiHble onepanuy Haj BekTopamu. KosmrmHeapHble M KOMIUIaHAPHBIE BEKTOPHI. Jlenenne otpeska
B JIaHHOM OTHOIICHHH.

CkansipHO€ NPOM3BECHNE BEKTOPOB, €r0 CBOMCTBA. YTOJI MEXIy BEKTOpaMu. Y CIIOBHE NEPIECHINKYIISIPHOCTH

ABYX BEKTOPOB. HpOGKL[I/Iﬂ BCKTOpa d Ha BEKTOD b . MexaHnuecKnuii CMBICIT CKaJIPHOT'O IPOMU3BEICHUA.

Cxansipaoe npousBezienune B 6asuce |, j, K (BbIBOD).

BekTopHoe mpousBeieHne BEKTOPOB, €r0 CBOWCTBA. [ '€OMETpUUECKU 1 MEXaHUYECKUN CMBICT BEKTOPHOTO
MIPOU3BEACHNUS. Y CIIOBHE KOIJIMHEAPHOCTHU JIBYX BEKTOPOB.

BexkTopHoe npoussesienune B 6aswuce i, j, K (BbIBO).

CMerranHOE TIPOU3BEICHIE BEKTOPOB, €T0 CBOMCTBA. [ eOMeTpHIecKnii CMBICT CMEIIaHHOTO POU3BEICHHS.
VYcnoBue KOMITaHAPHOCTU TPEX BEKTOPOB.

CwmeranHoe npousseaenne B 6asuce i, j, K (BbiBOm).




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

19.
20.
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.

YpaBHeHue npsmoit Ha mtockoctu. Crioco0bl 3aganus. OCHOBHBIE 3alauH.

YpaBHeHHE IIOCKOCTH B IpocTpaHcTBe. CrocoOs! 3aanusa. OCHOBHBIE 3aauu.

YpaBHeHUE MpAMOi B ipocTpaHcTBe. [IpsMas U mIockocTs B mpocTpancTBe. OCHOBHBIEC 3a/1aUH.
Oynkmus. Criocoos! 3amanms. Obnacts onpeneneHus. OCHOBHBIC 3JI€MEHTapHbIE (PYHKITUH, UX CBOWCTBA,
rpaduKy.

[penen pynkunu B Touke. [Ipenen pyaxnun B 6eckoHeyHOCTH. OTHOCTOPOHHUE MIPEICITBL.

BeckoneuHo Mainbie 1 GeCKOHEYHO OobIIie (HYHKINH, CBSI3b MeX Ty HUMH. CBoiicTBa O6€CKOHEYHO MaJIbIX
GyHKIMH.

TeopeMsl 0 nipenenax. PackpeiTue HEONPEAEIEHHOCTEN.

3ameuareabHbIe PEIeIbl.

CpaBHeHHE OCCKOHEYHO MajbIX (YHKIUN. DKBUBAIICHTHBIC OCCKOHEYHO Majible (DYHKI[MH U OCHOBHBIC
TCOPEMBI O HUX. HpI/IMeHeHI/Ie K BBIYMCJICHUIO IPEACIIOB.

HenpepsiBHOCTh QyHKIMU B TO4YKe. TOUKM pa3pbiBa M X KIIACCUPHUKAIUSL.

OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (QyHKIHMAX. CBOMCTBA (DyHKIIMI HETIPEPHIBHBIX HA OTPE3KE.
[TpousBonHast GyHKIHMH, €€ TEOMETPHIECCKUH U (PU3NIECKHI CMBICI.

YpaBHEHUs KacaTeJIbHON 1 HOpMaii K KpuBoi. [luddepennnpyemocts HyHKIIUH B TOUKE.

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

HuddepennmpoBaniie HEIBHBIX U TapaMeTPUUECKH 3aJaHHbIX (GyHKIMH. Jlorapupmudeckoe

i depeHnpoBaHme.

IIpou3BosHbIE BBICIIMX IOPSAKOB.

Huddepennnan pynxuuu. ['eomerpudeckuit cmbicn quddepenimana. OCHOBHbBIE TEOPEMBI O
nuddepeHmanax.

[Mpumenenue muddepenimana Kk mpuOIMIKEHHBIM BEIYUCICHUSIM.

OcHoBHbIe TeopeMbl audhepeHiuansHoro ueuncaeHus: Poms, Jlarpamka u Koru.

[IpaBuno Jlonurans.

VYcnoBusi MOHOTOHHOCTH (YHKIMH. DKcTpeMyMbl pyHKIMA. Heo0xommmMoe 1 10cTaTOuHOE YCIIOBHS
9KCTpeMyMa (pyHKIUH.

HanGomnbniee n HanMeHbIIee 3HaUeHNs QYHKIIMN HA OTPE3Ke.

Bemykiocts rpaduka pynknuu. Toukn nepernda. HeobxomMoe 1 JOCTaTOYHOE YCIOBHS TOUEK MEPErnoa.
AcuMITOTH rpaduka QyHKIIUH.

ITepBooOpasHas. HeomnpeneneHHbI HHTETPAN U €T0 CBoMcTBA. Tabmuiia OCHOBHBIX HHTETPAJIOB.
OCHOBHEIE METOABI MHTETPUPOBAHUA: 3aMCHA HepeMeHHOﬁ 1 UHTETPUPOBAHUE 110 HACTAM.
WuTerpupoBanmie pannoHATBHBIX (YHKIUH.

WHTerpupoBaHue TPUTOHOMETPUIECKHUX (DYHKITHIA.

WuTerpupoBanue nppanuoHaIbHBIX (YHKIIUH.

OmnpeneneHHbIi HHTErpall KaK MpeieN HHTErpabHON CYMMBI, €0 CBOICTBA.

®opmyna Hetotona — Jlelionna. OCHOBHbIE CBOMCTBA ONpPE IeICHHOTO HHTErpaa.
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50.

51.
52.
53.

54.
55.
56.
57.

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

73.
74.

Boluncnenue  ompefeneHHOro  MHTerpaiga  (3aMeHa NEepeMEHHOM, WHTEerpUpOBaHME IO  YacTaM).
WHTerpupoBaHye YeTHBIX M HEUETHBIX (DYHKIUH B CHMMETPUYHBIX NIpe/ienax.

HecoGcTBeHHBIE HHTETPATIHL.

I'eomeTprueckre u pU3MIECKUE IPUITOKEHNS OIPEICIICHHOTO HHTETpana.

Obnacte ompenencaus OHII. Ilpenen, HenpepriBHOCTE. CBONCTBAa (HYHKIMH, HENPEPHIBHBIX B OTPaHIMYCHHOM
3aMKHYTOH 00JIacTH.

YacTHbIE TPOU3BOHBIC TIEPBOTO MOPSIIKA, UX TECOMETPHIECKOE HCTOIKOBAHHE.

YacTHble TPOU3BOIHBIE BBICIINX MOPSIKOB.

JuddepeHunpyeMocTb U MOTHbIH Auddepenpan QyHKInum.

[Mpumenenne mnonHoro auddepeHnrara K MNPUOIIKEHHBIM BbluMciaeHUsM. JluddepeHunansl  BbICIINX
TIOPSAKOB.

[IpousBoaHas cioxHoit ¢pyHkiuu. [lomHas npon3BogHas.

WuBapuaHTHOCTH (hOpMBI MOJHOTO AU PepeHIrana.

HduddepernnpoBanme HEIBHON QYHKITUH.

KacarenpHast III0CKOCTh ¥ HOPMaJTb K TOBEPXHOCTH.

OkcTpeMyM GYHKINH IBYX NepeMeHHbIX. HeoOXoauMoe 1 10CTaTOYHOE YCIOBUE IKCTPEMYyMa.

VYcaoBHbIN 3kcTpeMyM. MeTon MHOkuTene Jlarpanxka.

HawnGonbee n HanMeHbIee 3HaUCHNS PYHKIIMU B 3aMKHYTOH o0nacTu.

OCHOBHBIE TTOHSTHSI TEOPUH BEPOSITHOCTEN: HCIIBITAHUE, COOBITHE, BEPOSITHOCTH COOBITHSI.

JeticTBus Hag cOOBITUAME. AnreOpa COOBITHIA.

TeopeMbl CII05KEHUS U YMHOKEHUSI BEPOATHOCTEH.

®opmyna nonaHoi BepoatHocTH. Popmyna belieca.

ITocnenoBarenbHOCTh He3aBUCUMBIX UcnbiTaHui. dopmyna bepryiu.

CryvaiiHble BEJIMYMHBI, MX BHJIBL.

Psan pacnipenenenus. @yHkuus pacnpenenceHus, ee cBoiicrsa. II1oTHOCTE pacnpeneneHus, CBOUCTBA.
UnciioBble XapaKTEPUCTHKH CIyYailHBIX BEJIMYMH: MaTeMaTHYEeCKOe OXWAaHHWe, IHCHEpPCHs, CpenHee
KBaJ[paTH4ECKOE OTKJIOHCHHE.

HopmanpHelii 3aK0H pacnpeaesieHus Clly4ailHON BeIMYMHBI.

Cucrembl ciydailHBIX BelIWYMH. 3aKOH pacmpenesieHns. UNCIOBBIE XapaKTEPUCTHUKH CHCTEMBI CITyYalHBIX
BEJIMYMH. 3aBUCHMOCTb CIIyYalHBIX BEJIMUHH.

VYmers

- COTMOCTABJIATh PEATBHYIO 3a7a9y
C OompeeneHHON 00IacThi0
MaTeMaTHYCCKUX 3HAHUH,

- pacno3HaBaTh BO3MOXXHOCTb
AQHAJTUTUYECKOTO PEIICHHS 3aa9H,
- CaMOCTOSITEIHHO Pa3padoTaTh

IIpumepnvle npakmuyueckue 3a0anusn 01 IK3amena:

1.

X—4y -2z =-3,
Pemmts cucteMy TMHEHHBIX anre0pandecKkux ypaBHECHHN 3x+y+z=5
3x-5y-6z=-7.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

QITOPUTM PELICHUs 3ajiauH,

- KOPPEKTHO 00OCHOBHIBATH
HE00XO0IMMOCTh MPEAJIOKEHHOTO
METO/Ia peLIeHUs 3a/1a4H,

- IPEUIOKUTh Hanbosee

3 PEeKTUBHOE peIICHHE,

- IPUMEHATh TUIIMYHBIE
MaTeMaTUYECKHUE MOJIENH B
npodecCuoHaIbHON e TeIbHOCTH
- HaXOJUTb pelICHUE
bopmanu3zoBaHHOM 3a1auu,
HCIIONIb3Ysl CBOMCTBA
MaTeMaTHYeCKUX OOBEKTOB,

X+y+z2=0,
2Xx—-y-2=0,
3X+4y+z=0.

2. Pemmts cucTteMy JIMHEHHBIX anreOpandecKux ypaBHEHHH

3. Hanucats ypaBHeHHe IpsAMOii , mpoxoasmieii yepes Touxy M (1,2) napaienabHoN npsamMok 5x+ 2y +20=0.
4. BEBIYHCINTE a-b u axhb ,ecd a = (1,1,1), 6 = (0,2,1).
Hanucars ypasaenue npamoii AB | ecu A(—].,Z), B(Z,—l)

Hanucath ypaBHeHHe TIpAMOiL, mpoxosmieit uepes Touxy M (1,0) napajuleIbHOU MPSIMOU =2 .

7. Tlokasars, uto npsimpie 2X—Y—20=0u —X—2yY—-3=0 nepnenmuxynspuor

2x—-y+4=0, —4x+2y-10=0

8. [IlokazaTp, 4TO MpsIMbIE napauseIbHbI.

9. Hamucate ypaBHEHHE MPAMOH, OTCEKAIOUICH Ha OCSIX KOOPIUHAT OTPE3KH 2 U 3.
10. HamucaTb ypaBHEHHE TIPSAMOii, Tpoxosimeit uepes Touxy M (— 2,3) MEPIEHANKYIISIPHO TPSIMON
X+2y+20=0.
11. Beruucnure npeaens:
3x-arcsin 2x

. 1+4x-x* .
a) lim ;6) lim 5—>B) lim
x>0 COSX —COS® X x>3

J2x-1-+5
x-3

Xx=ctg2t,

y = In(sin2t).

x>o X + 3x% + 2x*

d 2
12. Haitnure d—y st GyHKUuMi: a) Y = e4x L 0) {
X

13. Haiitu sxctpemym (yHkimn 1 Touxn nepernéa Y = X© —4x° —48x” +6x -9

14. HaiiTu HeolpeeNéHHbIH UHTErpal.  a) .[sin 3X-c0s 5xdx, 6) J- 1-cosx ax.®) J(Zx +5)-e*dx.
(x—sinx)*

V20 xdx

2 VX 2 +5
1
16. BB4uCIUTh OTNpEICICHHBIA HHTErPal J'4x .arcsin xdx -

15. BeraucnuTs onpeaeeHHbIA HHTErpal

0

2
17. Haiitu miomans Qurypsl, orpanndensoil mmamsvum: X =4, Yy~ =4X.
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_ fo_y2_y2 N3
18. Haiit 1 nocTpouTh 00J1acTh onpenesieHus: QyHKINU U=y9-X"—y" +(x-y) .

3 :
19. Haittn mommstit uddepenmman yakmun: £ = X Iny —sin2xy.
z =5x%y3 +In(x+4y).

20. HaiiTi 4acTHBIC TPOHW3BOJHBIC MEPBOTO MOPSAKA (DYHKI[HH:

. [,2 2
21. Harucath ypaBHEHHE KacaTelIbHOH INIOCKOCTH U HOpMaJIi K MoBepXHOcTH Z =4/ X~ +Y" B Touke (3, 4, 5).

2 3
22. ViccnenoBath Ha okcTpeMyM Qyrkmuro Z = X~ — 2xy + 4y

23. Pemmnre 3amauy Komu: yCOS2 xdy = (y2 +1)dX, y(O) =0.

24. Tlpu nocraske ¢ 3aBoja Ha 6a3y 1000 panronpreMHHUKOB, y 55 BBIIUTH U3 CTpOs JaMnbl. HaliTH BeposTHOCT
TOTO, YTO B3STHIA HayJauy MPUEMHUK OyJeT UCTIPaBHBIM.

25. IIaTHaaTh SK3aMEHAIIMOHHBIX OMIICTOB COZIEPIKAT II0 2 BOIPOCA, KOTOPBIC HEe IIOBTOPSIOTCA,
9K3aMEHYIOIIHUICS 3HaeT TONbKO 25 BonpocoB. HaliTu BepoSATHOCTH TOTO, YTO 3K3aMeH OYAET CllaH, €CIIH AJIs 3TOro
JIOCTaTOYHO OTBETHTH Ha JIBa BOIIPOCA OJTHOrO OuieTa.

26. IlpuHNMaeM BEpOSATHOCTH POXKICHUS MaJIbuMKa 1 IEBOYKH paBHBIMH. HaiiTn BepoaTHOCTB TOTO, 9TO cpenu 10
HOBOPOX/ICHHBIX 6 OKQXYTCS MaJbUHKaAMHU.

27. 1aH 3aKOH pacrpeeeHus TUCKPETHOH CITyJaifHOW BETMYIHEL:

X: | 110 | 120 | 130 | 140 | 150
p: /01 (02 |03 |02 ]0.2
BBIYHCIINTD €€ MAaTEMaTH4YeCKOe OXKUAaHNe, TUCIICPCHIO U CPEeHEe KBaJpaTHIeCKOe OTKIIOHEHHE.
28. [lana ¢yHKUUS pacupeaeeHAs HePEPHIBHON CITydalfHON BETMIUHBI X

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

Haiitu motHocTh pacnpenenenus f(x), mocTpouts ee rpaduk, BEpOSITHOCTD HOIAaHus B 3a1aHHbIH

(o3
untepsan [0,5; 2], Mx, Dx, ~ X.
29. 3amaHo pacnpe/e/icHHe BEPOSITHOCTEH TUCKPETHON IBYMEPHOU CIIyJaiHO#M BEJTMUYUHBIL:

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

Haiitn 3ak0oHBI pacipeieIeHns COCTAaBIAIOMNX, KO3 PHUIIHEHT KOppesin
30. ITo BEIGOpKe MpH 3aanHOM yposHe 3HaunMocTi Ol = 0,05 nmposepurs no kpurepuio Iupcona rumotesy o
HOpPMaJIFHOM paclpefe]IeHIH TeHepaATbHOM COBOKYITHOCTH. B ciIydae mpUHITHS THIIOTE3bI 0 HOPMAIEHOM
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00yueHust
KOMIICTCHIINHN ya
pacrpe/ielieHiy HalTH J0BEPUTENIbHBIE HHTEPBANIBI JJISI MATEMATHYECKOTO OKUAAHUS . U CPETHETO
KBaJIPATHYECKOTO OTKIOHEHNs G TNpH ypoBHE HaaexHoctn ¥ =1—ao
X. 4 7 10 13 16 19 22 25
I
n. 6 11 14 22 20 13 9 5
1
31. V3 HOpMaIIbHO# reHepaibHOM COBOKYITHOCTH M3BJIeYeHa BEIOOpKa 06bema 1 = 15:
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
Tpebyercs npu yposre 3aaunmoctu ¢ = 0,05 nposeputs nyneByto runoresy H, :0° =0 =55, IpuHsB B
KayecTBE KOHKYPHPYIOIIeH TUIoTe3sl: a) H L o’ %55, 0) H L o? >55 wm H,: o? <55 B 3aBUCUMOCTH OT
MOJY4EHHOTO 3HAYCHUS o?.
Bnaners - METO0JIaMHt Pa0bOTHI C pa3IuYHbIMU | [Ipumepnuie npuknaduvie 3adauu u 3a0anus

10 TIPUPOIC MATEMAaTHIECKUMHU
00BEKTaMH,

- TPAaKTUYCCKHMH  HABBIKAMU
JI0Ka3aTeIbCTBA CYXICHUMM

- YMEHHEM TEOpPETHYECKH 000CHO-
BBIBaTh BBIBOJIBI,

- MaTEeMaTHYECKUMHU METOJIaMH
OTHCaHMsl peabHBIX MPOIIECCOB B
poeCCHOHAIBHON JESTEHHOCTH

3apaua 1. [IpennpusaTre BBIMYCKaeT M BHIOB M3ICIHN C HCIIOIL30BaHHEM K BHIOB ChIphs. HOpMBI
pacxona ChIpbsl Al MPOU3BOACTBA E€AMHMIBI MPOAYKUUM KAXKIOTO BHUIA OaHbl MAaTpULEH Ak
CTOMMOCTh €IMHHUIIBI CBHIPBS 3agaHa MaTpuiel C. HaliTu 3aTpaThl KaXI0T0 BHUAA CHIPHS MPHU 3aJJaHHOM
IJIaHe BhITycka Q M CyMMapHBIE 3aTpaThl Ha chipbe. [IpeicTaBUTh pe3ysbTaThl C MOMOIIBIO MaTpHIl A,

C, Q.

C=(1 2 3 8 Q=(20 100 50 100)

w b~ oD
w o1 N ©©
O P W
= = N O

3aganme 2. M3nepKKu nepeBo3KU ABYMs CPEACTBAMH TPaHCIIOpTa BbIpaxkaeTcs GyHkuusimu yY=150+50X
n y=250+25x , T1e X — paccTosIHUE MEPEBO3KU B COTHSX KUIOMETPOB, a Y— TPAHCIIOPTHEBIE PACXObI B
JEHEeXKHBIX enuHuax. OnpenennTh, HAYMHAsI C KAKOTO PAaCCTOSIHUS, 00J1ee SKOHOMUYHBIM CTaHOBUTCSI
BTOPOE CPENICTBO.
3agaunue 3. [Ipeanpusitie crenuaan3upyeTcs MO BBITYCKY u3aenuil Tpex Buaos: A, B, C; mpu
3TOM HCIOJIB3YETCS CBHIphEe TPEX THUMOB: Si, Sy, Sz. HopMbl pacxoma kakJoro BUAA ChIpbs Ha
eIMHUILY U3AETUs KaXXI0Tr0 BUa U 00beM pacxo/ia ChIphs Ha 1 IeHb 3a/IaHbl TAONIHUIICH:

Haiitu exxeqHeBHBIN 00BEM BBITyCKa U3/IETTUH KaKI0TO BUIA.

CocTaBuUTh MaTeMaTHUECKYIO MOJENb - MONYYUTh CHUCTEMY YPaBHEHHH M PEIIUThH €€ JTHOBIM
U3BECTHBIM CIIOCOOOM:
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KOMIIETEHIIUH 00yderus
Bu ceipbs Pacxombl ChIphsl Ha €IUHUILY MTPOTLYKIIUH, 3amnachel ChIphS Ha
yCIL. €11 OJIMH JIEHb, YCII.
A B C el
S, 2 3 1 1400
S, 4 1 2 1300
Ss 1 2 3 1100
38}]8‘[3 4 qDyHK]_[I/Iﬂ ITIOJIHBIX I/I3,Hep)KCK ):[ByXHpOI[yKTOBOI\/'I q)HpMBI 3aaHa ypaBHCHI/ICM

c=x>+y?+2x+4y,rae X u Yy - oObeMbl BBITyCKa NPOAYKIMK BUIa A W B cooTBeTcTBEeHHO (YyCIl.

en.). Llensl Ha 5TH TOBaphl HA PHIHKE PaBHBI P; U P, AeH. e1. OnpenenuTs MaKCUMaIbHO BO3MOXKHYIO

npuOelIb. p; =30, p, =18.

IK-17 cnocoGHOCTHIO BJIaIeTh CTATHCTHYECKUMH MeTOIaMHU 00Pa00TKH IKCIEPUMEHTATbHBIX TAHHBIX /IS AaHAJIN32 TeXHOJOTHYeCKHX
NPo1ecCOB NP NMPOU3BOACTBE NPOTYKTOB NUTAHNUS U3 PACTUTEIBHOIO ChIPbS

3HaThb - METOJIBI CTAaTHCTUYECKOM Teopernaeckne Bompocs!
06PaBOTKH SKCIIEPHMEHTAIBHBIX 1. [IpenmeT MaTeMaTHYECKOW CTATUCTHKHU. [ 'eHepallbHasi COBOKYITHOCTh M BBIOOpKA. BapuarimoHHbIH psi.
AHHBIX 2. [onuron. 'ncrorpamma. OMmupudeckas GyHKIUS pacIpeIelICHUS.
A ’ 3. CrarucTiueckue OlEHKHU MapaMeTpoB pacipeieieH s TeHepalIbHOI COBOKYITHOCTH 110 BEIOOPKE
- MCTO/IbI INTAHUPOBAHUA SKCIIEPU- | 4, VnTepBanbHble OLEHKH TAPAMETPOB pacrpeieieHus reHepaibHON COBOKYITHOCTH T10 BHIGOPKE
MEHTA, 5. O6uias cxema NPOBEPKHU TapaMeTPHIECKON CTATUCTHYECKOM TMIIOTE3BI.
- METOJTUKY TIPOBEPKH CTATUCTHU- 6. Hemapamerpuueckue crat. runotes3sl. Kpurtepuit cornacus. Kpurepuii [Iupcona u xputepuit Konmoroposa-
YeCKUX THIIOTES, CwmupHOBa 1151 MPOBEPKH THTIOTE3LI O BUJIE PACTIPEACIICHNS SKCTIEPUMEHTANHEIX IAHHEIX.
7. Koppe sIMoHHbIi aHaTH3. DMIUPUICCKIH KO3(DDUITHCHT KOPPESIHY.
- MCTOAbI aHaJIn3a CTaTUCTUYCCKUX ooy
8. HaxoxeHue ypaBHEHHUs JTHHEHHON perpecciy METOIOM HAaMMEHBIIHX KBaJIPaToB.
JAaHHBIX 9. OueHKa KauecTBa YpaBHEHHUs PErPECCHH M €r0 UHTEPHPETaLUs
10. Anroput™m moxbopa ¢yHKIHH (IUIOTHOCTH) pacHpeAclieHHs BBIOOPOYHBIX MAaHHBIX, HA OCHOBE aHAJN3a
BBIOOPKH U €€ XapaKTECPUCTHK.
VMmeTs - OIIEHUBATh MOTPEITHOCTh IIpumepnvie npakmuueckue 3a0anus u 3a0a4u

CTaTUCTUYECKUX JIAHHBIX,
- BBIYUCIISITH TOYEUHbIE OLIEHKU
OTJIENbHBIX 1APAMETPOB
JKCIIEPUMEHTA,

- HaXOJUTh UHTEPBAJIbHBIE OLIEHKH
TpeOyeMbIX MapaMeTpOB,

3aganme 1. Halitn MeTOo0M MOMEHTOB MapaMeTphl pacipeneneHus [IyaccoHa mo JaHHBIM IPECTaBICHHBIM B
TabIuIe

X 0 1 2 3 4 5 6
n; 10 8 6 5 4 3 3 1

3apnaua 2. [IpousBoauTen HOBOTO BH/a aCMPUHA yTBEPKIAIOT, YTO OH CHUMAET roJoBHYIO 00116 32 30 MUHYT.
Cnyuaitnas BeiOOpka 121 yenoBeka, CTpajaromuX roJIOBHBIMHA OOJISIMU, TTOKa3alia, YTO HOBBIM THIT aCTIMPHUHA CHH-
MaeT roJOBHYIO 6016 3a 28,6 MHHYT IpH CpEeAHEM KBaApaTHIECKOM OTKIOHeHHH 4,2 MuHyTHl. [IpoBepsTe Ha
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- OLICHUBATH 3aBUCUMOCTH MEXLY
pa3uyHBIMH (pakTOpaMu
9KCIIEPHMEHTA

- MHTEPIPETHPOBATH POPMATBHO
(MaTeMaTUYECKH ) TIOJTYICHHBIN
pe3yabTar

ypoBHe 3HauuMocTH o = 0,05 cripaBeyINBOCTD 'yTBEPKICHUS IIPOU3BOAUTENEH aCIUPUHA O TOM, UTO 3TO
JIEKapCTBO M3JICUYMBACT rOJIOBHYIO 00716 3a 30 MUHYT.

3agaua 3. [IpoBeputs Ha ypoBHe 3HaunMOCTH 0=0,05 THITOTE3y 0 HOPMAIBHOM pPACHpEIeIICHUN TeHePATbHON
COBOKYIHOCTHU X, UCTIONB3Ys KpuTepuit [InpcoHa, Mo JaHHBIM BEIOOPKH

m;

3

15

11

7

4

R
m;

4

9

15

9

5

3anaua 4. KoppesiunoHHO-perpeccnoHHbIi aHaiu3. M3ydaercs 3aBUCUMOCTh 00beMa mpoaax Y (TeIC.py0.) OT
IIOIa A TOProBoro 3ana X (M?)

Onpenenuts K03 GUIUEHTH YpaBHECHUS TAPHOH IMHEHHON perpeccry, BBITNCATh YpaBHEHHE, IOATBEPIUTH €ro
3HAYMMOCTB B [IEJIOM M OTJIMYHE OT HyJIsl K&XKJO0T0 U3 KO3 GUIMEHTOB pH ypoBHe 3HaunMocTH 0=0,05.
OmnpenennTs:KOdQPUIUSHT KOPPEILIIINH MEX Iy IepeMeHHBIME X U Y; 3HauCHHE U CMBICT KO3 PHUIHEHTA
JeTePMHUHALIMH; CMBIC] KO3()(UIUESHTOB ypaBHEHHS PETPECCHH; NMPOTHO3HOE 3HAYCHHUE pe3ynbTaTa mpu X=45;
JIACTICPCHIO OIIMOKH MOJICIH.

BbIBOA UTOroB

PezpeccuoHHaA cCMamucmuKka
MHOKecTeeHHbIM R 0,72
R-kBagpat 0,52

HopMUpOBaHHbIA R-

Keaapat 0,46
CTaHAapTHaA ownbKa 10,45
HabnwaeHua 10,00

[MCNEePCUMOHHDIN aHanus

3Hauu-

df

SS

MS

F

mocme F

Perpeccua
OcraTok
Wtoro

1
8
9

945,881
874,219
1820,100

945,881
109,277

8,656

0,019

Koagppu

yueHmo!

Cmaxdapm

t-

HaA cmamuc

owubka

muka

p-
3HaueHue

HuxHue BepxHue

95%

95%

Y-nepeceueHue
X

6,819
0,192

4,803
2,942

0,001
0,019

17,027
0,122

48,477
1,010

3ananue 4. [l n3ydeHns KOMMIECTBEHHOTO IPU3HAKa X W3 TeHEPAIbHON COBOKYIHOCTH M3BII€UEHa BEIOOPKa

X

T

*, X, o6bema I, nmerolas JaHHOE CTATHCTHYECKOE PACIPEieIeHHUE.

1). ITocTpoiiTe MONUTOH YacTOT.
2). Ilocrpoiite sMIMpHYEcKyI0 QYHKIHIO pacipeaeaeHus..
3). [locTpoiiTe rHCTOrpaMMy OTHOCHTENBHBIX 4acTOT.

4). Haiinure Bei6opounoe cpeanee X , BeiGopouyto aucnepeuto D, , BeiGopounoe cpentee




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

2
KBAJIpaTUIECKOE OTKIOHEHHE G, HCTIPABICHHYIO NUCIIEPCUIO S* M UCIPABICHHOE CPEHEE KBAIPATHIECKOE

OTKJIOHEHHE S .

5). Ilpu marHOM ypOBHE 3HAUMMOCTH Ol TIPOBEpHTE MO KpuTeputo [IiMpcoHa runoTe3sy o HOpMaIEHOM
pacnpenieleHu reHepaabHONH COBOKYITHOCTH.

6). B ciryqae npuHATHSA TUIIOTE3bI O HOPMAIEHOM PAcIPEACICHIN HalANTE JOBEPUTEIBHBIC HHTEPBAIBI AJIS
MaTEeMaTHYECKOTO OXKUIAaHHUs ( ¥ CPEAHETO KBaAPATUUECKOTO OTKIOHEHNSI O IIPU JaHHOM YPOBHE HaICKHOCTH

v =1—o. (punsars oo = 0,01).

X 9 13 17 21 25 29 33 37

n 5 10 19 23 25 19 12 7

3amaua 5. Vccnenyercst paboTta MpOMBIIUICHHBIX arperaTtoB Mo MPOLECCy MU3BJICUSHHsT HEKOTOPOTO MPOAYKTa U3
MIPUPOTHOTO MaTepuana. VicbIThIBaOTCS 1Ba TeXHOJIOTn4ecKux peskiuma Nel i No2, uToObl BEIOpATh JTydIINii 110
MPU3HAKY HaUOOJIBIIECTO MPOIICHTA U3BJICUCHHUS NpoaykTa (0m3ko Kk 100 %).Pe3ynbpraThl HaOIrO ICHHIA
TIPEACTABIICHBI B TAOIHIIC

Texuomormsal, N=120

% , X

98.3

98.5

98.72

98.91

99.0

99.15

99.2

99.5

99.72

99.85

99.86

n

2

2

4

10

6

10

24

30

26

4

Texuomor

ns2, N=42

% , 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

CdopmynupyiiTe 1 IpOBEpbTE CTATUCTUIECKYIO THIIOTE3Y, HA OCHOBAHUH KOTOPOI MOXHO BBISICHUTB: OTIIMYAIOTCS
JIM TEXHOJIOTHYECKUE PEKMMBI M €CJIU JIa, TO KaKoi n3 HUX Jrydmie? (IpHHATh YpoBeHb HajekHOCTH 0,95).

Bnanets

- IpreMaMH aHATUTHIECKOTO U
YHUCJICHHOTO PEeIEeHUsI TPUKIIAQTHBIX
3azad4,

- HaBBIKAMU HHTEPIPETUPOBATH
MIOJTy9YeHHBIC PE3YIIbTaTHI,

- METoAaMu 00pabOTKU
nH(pOpMAIUK C UCTIOJIb30BAaHUEM
MPUKJIATHBIX TPOTPAMMHBIX
CpeACTB y4eOHBIX U MPHUKJIATHBIX
3a1a4

- crioco0amu OlEeHUBaHUS

Ilpumepnsle npakmuueckue 3a0anus
3ajaua 1 HaiiTi METOJJOM MOMEHTOB MApaMeTPbl HOPMAJIBHOTO PACIIPE/ICIICHUS 110 JaHHBIM, IPEACTABICHHBIM B
TabJIHIEe

Xi 0.3 0.5 0.7 0.9 1.1 13 1.5 1.7 1.9 2.2 2.3

ni 6 9 26 25 30 26 21 24 20 8 5

3apaua 2. [TocTpouTh HHTEPBAIBHYIO OLEHKY MAaTEMaTHYEeCKOT0 OXKMAAHHS CIIydallHON BETMIHHBI X, €CITH
M3BECTHO, YTO CpeHssl apudmernieckas Bbibopku 14 BeibopouHas aucrepens 05, 00beM BbIOOpKH 50. [IpuHsaTs

ypoBeHb 3Haunmoctu 0,05.

3apaua 3. [Ipenmnonoxum, 4To cpeHUit Bec 15 makeToB ¢ KOpUIEH, CIlyJaifHO BEIOpPAaHHBIX B MarasuHe COCTaBHIIa
20,04 r npu cpennem kBagpatudeckoM otkioHeHHH 0,015 r. MokeM I MBI CYHTaTh, YTO CPEITHIIA BEC TTAKECTOB,
MIPOJIAIOIIMXCS B Mara3uHe, paBHa 20 T, WM MOKHO YTBEp>KAaTh, 4To uX Bec Oompmie 20 r? (o= 0,05).

3agaua 4. V13 mapTuu 10OBITEIX aJIMa30B CIIydailHBIM 00pa3oM oTpaboTaHkl 6 SK3eMIUIIpOB. BeiOopouHsIit




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

3HA4YNMOCTH U HpaKTquCKOﬁ
IMPUTrOJHOCTH

CpeIHUI Bec U CTaHAAPTHOE OTKJIOHEHUE UX OKa3anuchk paBHbIMU 0,53 xapata u 0,0559 kapata cOOTBECTBEHHO.
IIpoBepbTe HyNEBYyIO TUIOTE3Y O TOM, UTO CpeJHUI Bec anMasa paseH 0,5 kapara IpH aabTepHATUBHON THIIOTE3€ O
TOM, 4TO OH Oonbie 0,5 kapara. YpoBeHb 3HAUMMOCTH IPUHSTH paBHEIM (,05.

3apauya 5. VIMeroTcs TaHHBIC O pe3ysIbTaTax MPOBEPKU KadecTBa JETaJICH:

[aptus neraneit O6wem maptuu | CpegHsis MPOYHOCTH Hucniepcus
J1o u3MEHEHHS TEXHOJIOTHH 100 40 250
H3TOTOBJICHHS
[Tocite n3MeHEHUST TEXHOJIOTHH 100 44 150
H3TOTOBJICHHS

SIBnsieTcst MM MOBBIIEHHE NMPOYHOCTU neraned ¢ 40 no 44 Kr/cm? CYILIECTBEHHBIMH HACTOJbKO, YTO €r0 MOXHO
CUHTATh CIEJCTBHEM H3MEHEHHS TEXHOJIOTHH, WX K€ ATO Pe3yJIbTaT ClIydaifHON KoJeOJIeMOCTH MoKa3aTenei, u
MMO3TOMY M3MEHEHHE TEXHOJIOTHU HEJb3s cunuTath dPpekTuBHbM? (a0 =0,05).

3ananue 5. YpaBHeHHE perpeccry, ONKUChIBAIOLIee BBIXO Y (B rpaMMax) HEKOTOPOTO BELIECTBA IPH 00paboTKe B
3aBHCHMOCTH OT TeMIepaTyps t B arperate y=0,05+0,27t, ko3(duuueHT gerepMuHanuy Mogenu R°=0,88. Jaiire
HHTEpIIpeTaluio Ko3QOUIIMEHTOB ypaBHEHHS PErpecCHy, HAHIUTE KOA(PUIUEHT KOPPEISIMU MeXy Y U t.
SIBnsgeTcs 1M MOJeNb MPUTOAHOM K IpaKTHYecKoMy Hcnosb3oBaHuo? [Touemy?




0) Ilopsinox mpoBeaeHHs MPOMEKYTOYHOM ATTECTAIMM, IOKA3aTeId U KPUTEPUH OLlCHUBAHUSA:

[TpomMexxyTouHast aTTeCTaUs [0 TUCIUIUTHHE «MaTeMaTHKay» BKITFOYAET TCOPETHUSCKUE
BOTIPOCHI, TO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHS 00yUYarOIIUMUCS 3HAHUH, U IPAKTUYCCKHE
3aJlaHusl, BBISBIISIONINE CTETICHh C(DOPMHUPOBAHHOCTH YMEHUH U BJIAJICHUH, TPOBOAUTCS B (hopme
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 KPUTCPHUHU ONCHUBAHHUSA IK3aMEHaA:

— Ha OLIEHKY «OTJMYHO0» — 00y4aronHuiicsi IeMOHCTPUPYET BHICOKUIN YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIH, BCECTOPOHHEE, CUCTEMAaTHIECKOe U TITy0OKOe 3HaHKWEe y4eOHOro MaTepuara,
CcBOOO/IHO BBIMOJHSIET IPAKTUYECKHE 3a/1aHus1, CBOOOIHO ONEPUPYET 3HAHUSAMHU, YMEHUIAMU,
MIPUMEHSET UX B CUTYAILMSIX IMOBBIIIEHHOM CIIOKHOCTH.

— Ha OLIEHKY «XOPOIO0» — 00yUJaIONINIACs JEMOHCTPUPYET CPEIHUI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIMI: OCHOBHBIE 3HAHMsI, yMEHHs OCBOEHBI, HO JIOIYCKAIOTCSI HE3HAYUTEIbHbIE OIINOKH,
HETOYHOCTH, 3aTPYAHEHUS P AHAJTUTUYECKUX OIlepalUsaX, IEPEHOCE 3HAHUM U YMEHUM Ha HOBBIE,
HECTaHJapTHBIEC CUTYyaLUU.

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

— Ha OLIEHKY «HeY/JA0BJIETBOPUTEIbHO»— 00yJarOIUICs 1EMOHCTpUpPYET 3HaHus He Oosee 20%
TEOPETUYECKOr0 MaTepuana, TOMyCKaeT CyleCTBEHHbIE OIIMOKU, HE MOXKET [M0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PELIEHUS MPOCTHIX 3a/1a4 UM HE MOXKET [TOKa3aTh 3HAHUA JaKe Ha
YpOBHE BOCIIPOU3BECHUS U 00bICHEHUSI HHPOPMAIUH.

8. YueGHO-MeTOMMYecKoe U HH(POPMALMOHHOE o0ecrevyeHue THCIUIIUHBI (MOTYJIs1)

1. lllunaues B. C. Boicmast matematuka: yueOnuk / B.C. IllunaueB. — Mocksa: UHOPA-M,
2019. — 479 c. — (Bnicmiee obpaszoBanue). — Www.dx.doi.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekct: anektponnsiii. - URL: https://new.znanium.com/catalog/product/990716. (nara
obpamenus 04.09.2020)

2. Matematuka: yue6. mocobue / FO.M. anunos, JI.H. XKyp6euko, I''A. Hukonosa, H.B.
Hukonora, C.H. Hypuesa ; mon pea. JL.H. XKypbeunko, I'.A. HukonoBoii. — MockBa: TH®PA-M,
2019. — 496 c. — (Bricmee oOpazoBanme: bakamaBpuat). - ISBN 978-5-16-102130-9. - Tekcr:
anektponHbii. - URL: https://new.znanium.com/catalog/product/989799. (mata oOparieHus
04.09.2020)

0) /lomoJiHUTe IbHASA JIUTEpaTypa:


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

1. Teopust BeposATHOCTEH M MaTeMaTWyecKas CTaTHCTHKa: YdebHoe mocobme / Buprokosa JLT.,
Boopuk I'.U., Mateeer B.U., - 2-¢ u3a. - Mocksa: HUIL UHOPA-M, 2017. - 289 c. (Briciiee oOpazoBaHHeE:
Bakanaspuar) ISBN 978-5-16-011793-5. - Tekcrt: 3JIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/370899. (nara obparenus 04.09.2020)

2. Marematrka B mpuMmepax U 3agadax: y4e0. mocodue / O.M. Iertspesa, JL.H. XKyp6enko, T'.A.
HuxonoBa, H.B. HukonoBa, C.H. HypumeBa. — MockBa: UH®PA-M, 2019. — 372 c¢. — (Bsicuee
oOpasoBanue: bakamaspumar). - [ISBN 978-5-16-102288-7. — Tekct: oanekrponnsnii. — URL:
https://new.znanium.com/catalog/product/989802. (nara o6pammenus 04.09.2020)

3. Iumauer B. C. 3aga4ynuk 1o Bhiciiel maremartuke: yueb. mocobue / B.C. Illunagyes. — 10-e u3.,
crepeotun. — MockBa: UHOPA-M, 2020. — 304 c. — (Bricuiee obpazoBanue). - ISBN 978-5-16-101831-6.
— Tekct: snekrponnsii. — URL: https://new.znanium.com/catalog/product/1042456 (mata oOpaiueHus
04.09.2020)

4. MaTeMaTHUYECKHIi aHATW3 B BOMpOcax W 3amayax . y4eb. mocobwe / B. @. Byrysos, H. U.
Kpytunkas, I'. H. Mensenes, A. A. lllumkuH. - 5-¢ uzn. - Mocksa : ®USMATIINUT, 2002. - 480 c. - ISBN 5-
9221-0284-1. - Tekcr : osmekrponnmsni. - URL: https://new.znanium.com/catalog/product/544581 (mara
obpamenus 04.09.2020)

5. Pesnuyenxo, C. B. AHamuTHueckas reoMeTpHs B IpuMepax u 3agadax B 2 4. Hacte 1 : yueOHUK U
MIPaKTHKYM JJIs akajgeMudeckoro Oakanaspuata / C. B. Pesamuenko. — 2-e¢ m3a., ucnp. U gon. — MoCKsa .
M3marensctBo FOpaiir, 2019. — 302 ¢. — (bakanasp. Axamemudeckuii kype). — ISBN 978-5-534-02936-9.
— Texkcer : anextponsslii / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/436999 (nara oOpamieHus:
08.09.2020).

ONeKTpOHHBIE PECYPCHI:

1 Angpocenko, O. C. llpaktukym mo nuHeiHON anrebpe : ydeOHoe mocodbme. Y. 1 / O. C.
Anppocenko, T. I'. Ky3suna, O. B. IlerpoBa. - Maruuroropck : MI'TVY, 2014. - 1 snextpon. ont. nuck (CD-
ROM). - 3ari. c TUTYJI. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119300/1028.pdf
&view=true (mara obpamenwus: 25.09.2020). - MakpooOBeKT. - TeKCT : 3MeKTPOHHBIH. - CBEAEHUS JOCTYITHBI
takxe Ha CD-ROM.

2. bynsruesa, C. B. Jluneiinas anre6bpa : yueonoe nocobue. Y. II. Ilpaktuxym / C. B. byneruesa, T. B.
Abpamosa ; MI'TY. - Maruurtoropck : MI'TVY, 2017. - 1 anektpon. ont. auck (CD-ROM). - 3ari. ¢ Tutyi.
JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 2757.pdf&show=dcatalogues/1/1132828/2757.pdf
&view=true (mara obparmenus: 25.09.2020). - MakpooObeKT. - TeKCT : 2IeKTPOHHbIH. - CBEIeHHUS JOCTYITHBI
takxe Ha CD-ROM.

3. bymbeiueBa, C. B. Maremaruka: MHTerpajibHOe HCYMCIACHHE (QYHKIIMUA OIHOW IEPEMEHHOM.
[Ipaktutkym™m : yuebnoe nocobue / C. B. Bynbruea ; MI'TY. - Marautoropck : MI'TY, 2018. - 1 snexTpoH.
OIIT. JIUCK (CD-ROM). URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646. pdf&show-dcataloques/1/1526244/3646 pdf
&view=true (mara obparmenus: 25.09.2020). - MakpooObeKT. - TeKCT : 2eKTPOHHbIH. - CBEIeHUS JOCTYITHBI
takoke Ha CD-ROM.

4. Byneruesa, C. B. Matemaruka: Jluddepenimansasie ypasaeHus. [Ipaktukym : yueOHoe mocooue /
C. B. bynsueBa ; MI'TY. - Marnuroropck : MI'TY, 2018. - 1 snekrpon. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2815.pdf&show=dcatalogues/1/1526956/2815.pdf
&view=true (mara obpamenwus: 25.09.2020). - MakpooOBeKT. - TeKCT : 2MeKTPOHHBIH. - CBeAEHUS JOCTYITHBI
takxe Ha CD-ROM.

5. Koporenxas, B. A. ®yHKIMH HECKONBKHUX MEPEMEHHBIX : yaeOHoe mocobue / B. A. Koporenxas,
10. A. UssekoB ; MI'TY. - Maruutoropck : MI'TVY, 2015. - 1 aneKTpOH orr. auck (CD-ROM). - 3arm. ¢
THUTYIL. JKpaHa. URL:
https://maqtu.informsvstema.ru/uploader/flIeUpload?name=1164.pdf&showzdcataloques/1/1121202/1164.pdf
&view=true (mara obpamenus: 25.09.2020). - MakpooOBeKT. - TeKCT : AeKTPOHHBIN. - CBeACHHS JOCTYITHBI
takxe Ha CD-ROM.



https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://new.znanium.com/catalog/product/1042456
https://new.znanium.com/catalog/product/544581
https://urait.ru/bcode/436999
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=2757.pdf&show=dcatalogues/1/1132828/2757.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132828/2757.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526244/3646.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526244/3646.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2815.pdf&show=dcatalogues/1/1526956/2815.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2815.pdf&show=dcatalogues/1/1526956/2815.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true

B) MeTonnuyeckne yKa3anus:

1. AbpamoBa, .M. DnemMeHTbl BEKTOPHOW airedOppl U AHATUTUYECKOH T'€OMETPHH:
Meroaudeckue ykaszaHusi Il CTyaeHTOB | kypca Bcex cnernumanbHocTei./ .M. AGpamosa;
MarHuToropckuii roCyJIapCTBEHHbIM TeXHMYeCKMM yHuBepcurer wum. [.M. HocoBa. —
Marnutoropck : MI'TVY, 2008. — 16 ¢. — TekcT : HemocpeACTBEHHBIH.

2. AxmanoBa, 3.C. Heonpenenennsiii uaterpan: Terpanb-koHcnekT / 3.C. AkMaHOBa,
MarHuToropckuii rocygapCTBEHHbIM TeXHUYeCcKuil yHuBepcuter um. [.M. HocoBa. —
Marnutoropek : MI'TVY, 2008. — 23 c. — TekcT : HemocpeICTBEHHBIH.

3. BaxpymeBa, N.A. Kpusbsie u mnoBepxHoctu 2 mopsaka. IlomspHas cucrema
koopauHat. Ilpaktukym / M.A. BaxpymeBa; MarHUTOropcKuii rocyJapCTBEHHBIN TEXHUYECKUI
yauBepcuter uMm. .M. HocoBa. — Marautoropck : MI'TY, 2009. — 19 c¢. — Tekcr
HEINOCPEACTBEHHBIMN.

4, I'paueBa, JI.A. OnpenenieHHBI UHTETPAI: METOJMYECKUE YKa3aHHS ISl CTYACHTOB./
JILA. T'paueBa; MarHuTtoropckuii rocylapcTBEHHbI TeXHUYeCKUl yHuBepcurer um. [.U.
Hocosa. — Marautoropck : MI'TVY, 2010. — 12 c. — TekcT : HEIOCPEICTBEHHBI.

5. I'paueBa, JI.A. DnemeHTHl TMHEHHON anredpbl, BEKTOPHOU areOpbl U aHATUTHYECKON
reomerpun: YdeOHoe mnocobue. / JLLA. I'payeBa; MarHuToropckuil rocynapcTBEHHbIN
texandeckuit yauBepeureT uM. I'.. HocoBa. — Marauroropck : MI'TY, 2010. — 63 ¢. — Teker :
HEINOCPECTBEHHBIH.

6. I'yruna E.M. JlaGopaTopHbIii pakTUKyM Mo ctatuctuke ¢ npumeHennem EXCEL:
Mertoa. yka3. mis jga0opaTOpHbIX paboT mo Martemaruueckoil cratuctuke. / E.M. I'yruna;
MarHuToropckuii TrOCylIapCTBEHHbIM TeXHMYeCKMM yHuBepcurer wum. [.M. Hocoa. —
Maruutoropck : MI'TVY, 2009. — 40 c. — TekcT : HenocpeICTBEHHBIN.

7. Maxkcumenko, M.A. CoObitus u BeposiTHOCTh. Yacte 2. Merton. ykas. / M.A.
MakcumeHko; MarHuToropckuii roCcyAapCTBEHHBbIM TEeXHUYECKUW yHUBepcuTeT um. [.U.
HocoBa. — MarauToropck : MI'TY, 2010. — 25 c¢. — Tekcr : HemoCpeICTBEHHBIH.

8. Masuenko, E.II. IlpomsBomnas u muddepenuman dyaxmum. [Ipakrukym./ E.II.
MasueHnko; MarHUTOropcKkuii rocy1apCTBEHHbIN TexHU4eckui yHuBepcuteT uMm. I'.M. Hocosa.
— Maruuroropck : MI'TY, 2010. — 38 c. — Tekcr : HemoCpeACTBEHHBIN.

9. Masiuenko E.Il. UccnenoBanue ¢yHkumii U moctpoenue rpadukon. Ilpaktukym. /
E.Il. Massuenko; MarHuToropckuii roCy1apCTBEHHbIM TEXHUYECKUH yHHBepcuTeT uM. [.M.
HocoBa. — Maruutoropck : MI'TY, 2011. — 20 c. — Tekct : Henmocpe1CTBEHHBbIH.

10. CaBymkmna H.®. KombOunaropuka. CoObiTHe u BeposTHOCTh. Yacte |
KomOunatopuka. Anrebpa coObiTuii: MeToJ. yka3aHus MO JUCHMIUIMHE «MaremaTuka» amis
cryneHtoB | kypca Beex cnenuanbHocTted./ H.®. CaBymkuHa, Marauroropckuit
roCyJapCTBEHHBIM TexHU4eckui yHusepcureT uMm. .M. Hocoa. — Marautoropck : MITY,
2007. — 17 c. — TekcT : HEMOCPEICTBEHHBIH.



r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIporpammHoe obecnieueHune

Haumenosanue 110 Ne noroBopa Cpok AeicTBUS JTULECH3UU

MS Windows 7
Professional (mna  |/[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7
Professional(ms  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office Access
Prof 2007 (st J-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 10
Professional (mast  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
7Zip cB00OOAHO pacnpoctpansemoe [10 6eccpoyHO
FAR Manager cB00OOHO pacnpoctparsemoe [10 OECCPOUHO
MathCAD v.15
Education J-1662-13 ot 22.11.2013 OeccpovHO
University Edition

MathWorks
MathLab v.2014  [K-89-14 ot 08.12.2014 OeccpouHo
Classroom License

ONeKkTpoHHBIH (OHI TNPaBOBOM M HOPMAaTHBHO-TEXHHYECKOH JOKYMEHTallMH. — Pexum
noctyna: http://docs.cntd.ru/., cBOOOIHBIN AOCTYII.

OOpazoBarenbHBId TOpTaN JUIs oOydarommxcs. — Pexxum mocryma: http://newlms.magtu.ru.,
CBOOOTHBIH TOCTYII.

OnexktpoHHas 6a3a nepuoanueckux uznanuit East View Information Services, OOO «MBUC».
— Pexxum moctyma:  https://dlib.eastview.com/, cBoGoIHBIN AOCTYII.

Hanmonanenas mH(OpMannoHHO-aHATUTHYECKass cUCTeMa — POCCHIICKMI WHAEKC HAy4YHOTO
mutupoBanus (PUHIIL). — Pexxum moctyma: URL: https://elibrary.ru/project risc.asp , cBoOomHBI#t
JOCTYII.

Nudopmannonnas cucrema - Enunoe okHO JocTyna K HHPOPMAIMOHHBIM pecypcaM. — Pexum
noctyna: URL: http://window.edu.ru/ , cBo60aHbIH TOCTYII.

ITouckoBass cucrema Axagemust Google (Google Scholar). — Pexum pgocryma: URL:
https://scholar.google.ru/ , cBoGoHBIN TOCTYII.
Poccuiickass TocymapctBennas Oubnmuotexka. Karamorm. — Pexum mocrtyma: URL:

https://www.rsl.ru/ru/4readers/catalogues/ , cBOOOAHBIN TOCTYII.

OnektponHbie pecypchl Oombmuoreku MI'TY mm. I''M. HocoBa. — Pexum moctyma: URL:
http://magtu.ru:8085/marcweb2/Default.asp , ceobomHBIi 1OCTYI.

Vuusepcurerckass uHpopmarmonnas cucrema POCCUSA. — Pexum pocryma: URL:
https://uisrussia.msu.ru , cBOOOHBII JOCTYII.

9 MarepuajibHO-TeXHUYECKOe o0ecredeHne TUCHUIINHBI
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MaTepI/Ia.HBHO-TeXHI/I‘IeCKOC obecrneucHue JUCIMITIIIMHBI BKIIFOYACT!:

Twun u Ha3BaHHE AYyAUTOPHUH

OcHarieHue ayJIMTOpHH

Y4eOHBIC ayaUTOpPUM IJIsi TPOBEICHUS
3aHATUH JIEKIIMOHHOI'O TUIIA

MynbTuMEUITHBIE cpeacraa XpaHEeHHs,
nepegayd M HpEACTaBICHHUs  ydeOHOM
nHpOopMaIu

VYuebHble ayAUTOPUM JUISL TPOBEICHMS
IPAKTUYECKUX 3aHATHH, TpPYNIOBBIX U
VHIVBUAYAJIbHBIX KOHCYJIbTaluH,
TEKYILEro KOHTPOJIS U IPOMEKYTOYHOU
aTTecTaluu

Jlocka, 3akoHOJaTeNIbHAs, HOpPMAaTHUBHAs U
Texanueckas gokymenraius, ®OCshI, ydeOHO-
METOANYECKast JOKyMEHTAIUs

IMToMmerieHus i caMOCTOSITEILHON
paboTel 0OyUYarOIUXCst

[lepcoHanbHble KOMIIBIOTEpPBHI C Iakerom MS
Office, Beixogom B MIHTEpHET U ¢ JIOCTYIIOM B
AEKTPOHHYIO UH(POPMALIMOHHO-
00pa30BaTeNbHYIO CPEly YHUBEPCUTETA

[Tomemenue i XpaHeHUs U
MPOPUIAKTHIECKOTO 00CTyKUBaHUS
yueOHOro 000pyAOBaHUS

Cremtaxu Juisi XpaHeHUs y4eOHO-HATJISITHBIX
nocoout u y4e0HO-METOIUYECKOM
JTOKYMEHTAIU!




