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DesiepanbHoe rocyaapeTBeHHoe OI0KETHOE 00PA30BATEILHOE
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PABOYASI [IPOTPAMMA JIUCLIMTIIHHBI

MATEMATHKA

Hanpasnienne noxrotosxu

18.03.01 Xumuueckas TexXHoJI0rus

Hanpasaennocrs (npodmits) nporpaMmet

XuMHYECKAs TEXHOTOTHS NPHPOIHBIX YHEPrOHOCHTEICH H YIIEPOHBIX MATCPHAIOR

YpoBenb Bhicliero opasosanns — fakanaspuar
[Iporpamma noaroToBku - akageMuucckuii fakasaspuar

Mopma obyuenus
o4Hast

VIHCTHTYT eCcTeCTBO3HAHMS M CTalApTH3ALMM
Bricieit MaTemaruku
Kype 1
Cemectp 1,2

Marnutoropek
2017 r.



PaBouas mporpamma cocraeiena na octoge ®I'OC BO no wmanpasnenuio noarotosku 18.03.01

Xnmuueckas TeXHONIOrHA, yTBepkaentoro npukazom MOuH P® ot 11.08.2016 r., Ne 1005.
&

Pabowas nporpamma paccMoTpeHa i ojiobpeHa Ha 3acejaHuu Kadeapsl Boicueit Mamemamuxu
«5» cenrsadps 2017 r., nporokosn Ne 1. d/
3as. kadeupoii . ll[ / E. A. Ilysankosa /
(nofmnmcs)

Pabouast nporpamma onoGpena MeTogHuecKoi komuceneit MucTHTYTa ecTecTRO3HANMA |
CTaHIapTH3alNH «25» centadpsa 2017 r., nporoxon Ne 1.

Ilpencenarens  — Z /W.10. Mesun/
(HOTTHCB)

«

Cornacosano: 2
3an. kadeapolt Pusuveckoit Xumui u XUMUYECKOU MEXHON02UL / 2
7
A%~ /A H. Cumuphos/
 (Hoapsics)

Pabouas nporpamma coctassieHa: JoueHT kad. Beiciieit MateMaTHKH, K.().-M.H.
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/47{— / C.B. bynsiuesa /

(n&mucs)

Penenzent: ponent kad. [pukianuoii mareMaTuky 1 HHGOPMATHKH, K.(.-M.H.
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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 sIBISIOTCA:
® DPa3BUTHE MATEMATUYECKOI'O MBILJICHHUS;
® [IPUBUTUE HABBIKOB MCIIOJIb30BaHUsA MATEMAaTUYECKUX METOJOB MCCIEAOBAaHUS U OCHOB
MaTeMaTHU4eCKOro MOJAEIUPOBAHUS B IPAKTUYECKOM JEATEIBHOCTH,
® BOCIHUTAHUE Yy CTYAEHTOB MaTEMATHYECKOM U TEXHUYECKOW KYJIbTYpbI, KOTOpas Mpearoa-
raeT 4eTKOe OCO3HAHHME HEOOXOJUMOCTH M BaXKHOCTH MAaTEMaTHYECKOW TOJATOTOBKH JIJIS
COBPEMEHHOTO CIIELIUAIUCTA.

[TpuoOperaemble 3HAHUSA JOJDKHBI OBITH JOCTATOUHBIMU JUIsl YCHEIIHOTO OBJIAaJEHUS
OOIIEHAYYHBIMH W OOLICHH)KEHEPHBIMU JUCIMIUIMHAMH Ha HEOOXOJMMOM Hay4yHOM YpOBHE.
Tpebyercs pa3BuTHE YMEHMH CTYJEHTOB CaMOCTOSTENIHO PAcCIIUPATh MaTeMaTUYECKUE 3HAHUS U
IIPOBOJUTH AHAIW3 IMPUKIAJHBIX 337a4, IPUBUTHE HABBIKOB HCIIOJIB30BAHUS MAaTEMaTHYECKUX
METOZOB U OCHOB MAaTeMaTHYECKOr0 MOJAEIMPOBAHUA JUIsl ONUCAHUSA (PU3MYECKHX, XUMHUYECKHUX,
TEIUIO(PU3NIECKUX MPOIIECCOB, MPOTEKAIOIINX B OKPY)KAIOIIEM MUpPE, OaKaIaBphIIOKHBI OBIAJICTh
OCHOBHBIMM AaHAJIMTUKO-TEOMETPUYECKUMHU METOJAMH MOJCIUPOBAHUSA W HCCIEIOBAHUSA TaKHUX
3a1a4.

2. MecTto JTUCIHUILINHDI B CTPYKTYpe o0pa3oBaTe/ibHOI NporpamMmbl
NMOAroTOBKMOaKaJIaBpa

Jucnunnuna b1.65.09. «MaremaTtnka» BXOZUT B 0a30Byr0 yacTh Oyioka 1 oOpa3oBaTenbHOIM
nporpammel 1o HarpasieHuio 18.03.01 — Xumudeckast TeXHOJIOTHSI.

Jlis u3ydeHus JUCHUILIMHBI He0OXOIUMBI 3HaHUA (YMEHUs, BiIaJeHus), chopMUpPOBaHHBIC B
pe3yibTaTe H3Yy4eHHsS AUCIUIUIMH: «AnreOpa W Havana aHaimuza», «['eomerpusi» B 00bEME
MIPOrpaMMBbl CpeTHEH IITKOJIBI.

3HaHMS ¥ YMEHUS, MMOJTYYCHHBIC TIPH U3YUYECHUN TUCIUILTMHBI «MaTemMaTnkay, HeoOXOIUMEI B
KauecTBE METOJIOJIOTUYECKOM MPENNOChUIKU ISl YCIIEITHOTO OCBOEHUSI KaK 0a30BbIX JMCIMUILINH,
TaK U JUCIHILTAH MPOPECCHOHATHHOTO UKJIIA!

— DKOHOMHUKA,

— ®Dusuka,

— ®dusndueckas XUMHs,

— IlpukiagHas MexaHuka,

— IIpoekTHas nesTenbHOCTb,

— Konmonanas xumus,

— IlmanupoBaHHEe U OpraHHU3AIMS SKCIICPUMEHTA.

Kpome TOro, u3yyeHue MaTeMaTUKH HEOOXOIMMO B HAy4YHBIX MCCIEOBAHUAX, IIPH
HalMCaHUM BBITYCKHON KBaTM(PUKAMOHHON pabOThl, Il KOTOPbIX TpeOyeTcs 3HaHWE U BIIaJICHUE
METOAAaMHU MAaTEMAaTUYECKOT0 aHAJIM3a U MOJACIUPOBAHUSA, TEOPETUUECKOTO U DKCIIEPUMEHTAIBHOTO
HCCIEA0BAHMS, NPUMEHEHUE AHAIWTHYECKUX W YHMCICHHBIX METOJOB PEIICHHs ITOCTaBICHHBIX
3a/1a4.

3. Komnerenuuu odyuyawinerocsi, popmupyemMbie B pe3yJibTaTe 0CBOCHHUS M CUMILIHHBI
(MoayJisi) ¥ NJIAHUPYeMble Pe3yJIbTAThI 00yYeHH S

B pe3ynbraTe ocBoeHUs nucHUIUITMHbI«MaTeMaTiKa» 00yJaronuiics 1okeH 001aaaTh
CHEAYIOLIEH KOMITETCHIUEH



CTpyKTypHBII
3IEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl O0yUeHUs

OIIK-1cnoco0HOCTLIO H TOTOBHOCTLIO HCIOJIbL30BATH OCHOBHBIE 3aKOHBI
€CTEeCTBEHHOHAYYHBIX JUCIHHUILIMH B MPO(eCcCHOHAILHOM 1eITeJIbHOCTH

3HaTh

- OpCACICHUA OCHOBHBIX MATEMATUYCCKUX 00BEKTOB M3 Pa3INYHBIX
pa3zesoB BeICLIEH MaTEMaTHUKH, UCIIOJIb3YEMBIX JIJIs1 ONMCAHUS PEaIbHbIX
00BEKTOB U MPOLIECCOB

aHAJIUTUUYECKHUE CIIOCOOBI ONpEeICHUsI MaTEMAaTHYECKUX 0OBEKTOB

- CBOIICTBa U OCHOBHBIE XapaKTEPUCTUKU MAaTEMaTHUECKUX OOBEKTOB

- IpaBuia paboThl C MATEMaTUYECKUMU O0BEKTAMU

- OCHOBHBIC MCTOJbI UCCIICAOBAaHUA MAaTCMAaTUYCCKUX 00BEKTOB

YMeTs

- COTIOCTAaBJIATh PEATbHYIO 3a7[ady C ONpPEACTICHHON 00IacThio
MaTEMAaTHYECKUX 3HAHU,

- IPUMEHSATHh TUIINYHBIE MATEMATUYECKUE MOJIENU B MTpoeccnoHalIbHON
JESATEIIBHOCTH

- HaXOJWTb pelieHrne (opMaan30BaHHON 3ajaul, UCIIOJIb3Ys CBOWCTBA
MaTeMaTHYeCKUX OOBEKTOB,

- MHTEPIPETHPOBATH GOPMATHHO (MaTEMATUIECKH) TIOTYYCHHBIA pe3yIbTaT

Bnaners

- METOZaMHU PabOThI C PA3TMYHBIMU 110 TIPUPOJIC MATEMATHYCCKUMHU
00BEKTaMHU,

- IPAKTUYECKMMH HABBIKAMH JIOKA3aTEIILCTBA CYKICHUHI

~-YMCHUEM TCOPCTUUCCKU 000CHOBBIBATH BBIBO/IbI,

- MaTeMaTWYCCKMMH METOJaMU OIMCAaHUS PEAIbHBIX TPOIIECCOB B
poeCCHOHAIBHON JESTEIHHOCTH

IIK-2 - roTOBHOCTHI0 IPUMEHSITH AHAJTUTHYECKUE U YMCIeHHbIe MeTO/IbI PellleHus
NOCTABJIEHHBIX 32/1a4, HCII0JIb30BATh COBPeMeHHbIe HH(POPMallMOHHbIE TEXHOJIOTHH,
NPOBOIMTH 00pad0TKY HH(POPMALIMHU C HCIIOJIBL30BAHMEM NPHKJIAAHBIX POrPAMMHBIX
cpencts cepbl NPodeccHOHAIBLHOM 1eITeJIbHOCTH, HCII0JIb30BATh CeTeBbIe
KOMIIbIOTEPHbIE TEXHOJIOTHH U 0a3bl JaHHBIX B CBOCH NMPodeccHOHATBHON 00J1aCTH,
NaKeThl MPUKJIAJHBIX IPOrPaMM /ISl pacyeTa TeXHOJIOTHYeCKHUX NapaMeTpoB

o0opynoBaHus
3HaTh - OCHOBHBIE TMOHSATHUS JTMHEHHOH anreOpsl U aHATUTUIECKON T€OMETPUN

- OCHOBHBIE TTOJIOKEHUS MAaTEeMaTHICCKOTO aHAJIH3a,

- OCHOBHBIE MOHSATHUS TEOPUH BEPOSTHOCTEN M MaTeMaTHYECKON CTaTUCTUKH;
Ywmerpb - pacro3HaBaTh BO3MOXHOCTh AaHATMTUIECKOTO PEIICHUS 3aa49H,

- CaMOCTOSITEIBHO Pa3padoTaTh ANTOPUTM pELICHHS 3aa4H,

- KOPPEKTHO 00OCHOBBIBATH HEOOXOAMMOCTH TPEUIOKCHHOTO METO/Ia
peleHus 3aaa4uu,

- IPEUIOKUTH Hanboiee 3 (PeKTUBHOE pENICHHE,

- YMETh HCTIOJIH30BATh MPUKJIAJIHBIE POTPAMMHBIE POTYKTHI.

Bnaners

- IpPUEMaMH aHAJIMTUYECKOIO U YUCIICHHOTO PELICHUS IPUKIIAAHBIX 3a/1a4,
- HABBIKAMU HWHTEPIPETUPOBATH NOJIYUEHHBIEC PE3YIIbTATHI,

- METoAaMu 00pabOTKKU HMH(OPMAIUH C UCTIONB30BaHHEM MPUKIIAIHBIX
IIPOTrPaMMHBIX CPEACTB NPUKIAJHBIX 33124, M

- crioco0amMH OIIEHWBAaHUS 3HAUUMOCTH U MIPAKTUYECKON MPUTOTHOCTH
IIOJIY4EHHBIX PE3YJIbTATOB;

ITIK-16- cioco0HOCTHI0 IIAHMPOBATH M MPOBOJMTH (U3NUYECKHE U XUMUYeCKHe
JIKCIIEPHMMEHTHI, IPOBOAUTH 00Pa00TKY MX pPe3y/IbTAaTOB H OLICHUBATH NOIPEIIHOCTH,




CTpyKTypHBII
3IEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl O0yUeHUs

BBIIBUI'aThb 'MIIOTE3bI H YCTAHABJ/IMBATD I'PAHUIBI UX IIPUMECHCHUS, IPUMCHATD
METOAbI MATEMATHUIECCKOI'O aHA/IN3a U MOAC/IUPOBAHUA, TEOPETUIECCKOIO H
IKCICPUMECHTAJBHOI0 HCCICTOBAHUA

3HaTh

- OCHOBHBIE METO/IbI CTATUCTHYECKON 00paOOTKH IKCTIEPUMEHTAIBHBIX
JAHHBIX,

- METO/bI INIAHUPOBAHUS DKCIIEPUMEHTA,

- METOJUKY IIPOBEPKHU CTATUCTUYECKUX THUIIOTES,

- METO/Ibl aHAJIM3a CTATUCTUYECKUX JTaHHBIX

YMeTs

- OLIEHUBATh MOTPEIIHOCTb CTATUCTUYCCKUX JAHHBIX,

- BBIYUCJIATh TOUYECYHBIE OLIEHKHU OTJEIbHBIX IIaPaMETPOB IKCIIEPUMEHTA,

- HaXO/IUTh UHTEPBAJIbHBIE OLIEHKH TPeOyEeMBbIX 1apaMeTpoB,

- OIICHUBATh 3aBUCUMOCTh MEXKIY Pa3IUYHBIMU (haKTOpaAMH SKCIEPUMEHTA

Bnanets

- MaTEMaTUYECKHUM allllapaToM M HAaBBIKAMU €T0 MCIIOIb30BaHMs IS
ONMUCAaHUs YKCIIEPUMEHTAIILHOTO UCCIIET0BAHMS

- HaBBIKAMU ¥ METOJIMKAaMH 00001EHHS Pe3yIbTaTOB SKCIIEPUMEHTAIBLHON
JIeATEIbHOCTH,

- crioco0amMM OLIEHHBAHUS 3HAUUMOCTH U IIPAKTUYECKON MPUTOIHOCTH
IIOJIyYEHHBIX PE3YJIBTATOB.




4 CTpyKTypa U colepKaHue JUCITUTUTMHBI (MOTYJIs)

OOG1wast TpyA0EMKOCTh AUCIMILUIMHBI COCTABIISIET 8 3aueTHBIX enuHuUIl 288 akaj. 4acoB, B TOM YHCIIE:
— KOHTaKTHas paboTa — 152,2 akan. 4acos:

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

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

Pasnen/ tema

Cemectp

AynutopHast
KOHTaKTHas paboTa
(B akaz. yacax)

CamocrostensHas pabora
(B akaz. gacax)

Bun camocrosarenbHoON

dopma TeKyImero KOHTPOJIs
YCIIEBAEMOCTH H

Kon u ctpykrypHbIit
JJIEMEHT
KOMIIETCHIINN

IUCIUAIIINHBI . . paboThI .
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Pasnen 1. JIuneiinas anreOpa u aHATUTHYECKAs TEOMETPUS
1.1. JIuneiinas anreOpa - IOATOTOBKA K MPAaKTUYECKUM |- IPOBEPKA OIIK-1 -
3aHATHIM, WH/IMBUYAJIbHBIX 3a/1aHui, Y5 gﬁig
3yB, -
- BeinosiHeHue TP Nel KOHCYJIBTAIMH IO PEMIEHUIO Y
1|10 10/41 10 «Martpuupl. Cuctemsl 3agau TP,
JUHEHWHBIX aNreOpanyecKux - 3amura TP
YPaBHEHUI)
1.2. BekTopHas anrebpa - IOAATOTOBKA K MPAaKTUYECKUM |- TPOBEPKa OIIK-1 -
3aHSATHAM, WHIMBUIYAIbHBIX 3a1aHuil, [3Y5 TK-2 —
1 4 4/21 5 3yB, [1K-16
- BeinosHeHue MJI3Nel - KOHCYJIbTAllUH 110
«Bekropnas anredpa» pemenuto /13
1.3. AHanuTH4eckasi reOMeTpHs Ha - MOAATOTOBKA K MPAKTUYECKUM |- TPOBEPKa OIIK-1 -
IUIOCKOCTH 3aHATHIM, WHINBUIYAIbHBIX 3aaHui, [3Y5 gﬁig
3yB, I1K-
1] 2 2/11 5 - BoinosiHeHue MJI3Ne2 - KOHCYJIBTAllMU 110 Y
«AHanuTHueckas reomMerpus  |pemenuro 1MJ13
HAa TUIOCKOCTH
1.4. AHanmuTH4YecKasi TeOMETPHS B 1 6 - KpaTKUM KOHCIEKT JIEKIIH, |- MPOBEpKa OIIK-1 -
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AynuTtopHas 5 =
KOHTaKTHas pabora g 3
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MPOCTPAHCTBE - BeinojiHeHue M JI3Ne3 WHIMBUIYAIbHBIX 3aJaHuii, |3ys, [IK-2—
«AHaNIUTUYECKAsi TEOMETPHS B |- KOHCYJIBTALUU 110 3ye, IIK-16
MPOCTPAHCTBE» pemenuto /13
Hroro no paszneny 16 16/71 26 TP Nel, MI3Ne1-3
Pa3nen 2.BBenenue B MAaTeMATHYECKHI aHAJIN3
2.1. OCHOBHBIE AJIEMEHTAPHBIE (PYHKITHH. - IOATOTOBKA K MPAaKTUYECKUM |- IPOBEPKA OIIK-1 -
[TocnenoBaTenbHOCTH U X MPEIEIIBI. 3aHATHUSAM, WH/IMBUYAJIbHBIX 3a/1aHuil, Y5 giig
[Ipenensiu HENPepPBIBHOCTH (QYHKIIUU 1 8 831 10 |- BblMOIHEHHE TP Ne2 - KOHCYJIbTallUHU 110 VB
OJIHOM mepepMeHHOH «lIpenen u HenmpepbIBHOCTH  |pemieHuto TP,
(GyHKIHMM OHOM MepeMeHHOoN» |- 3amuTa TP
2.2. luddepennmanbHoe HCUUCIIEHNE - oAroToBKa K npakrtuyeckum |I[Iposepka AKP OINK-1 -
(GyHKIMN OTHON MepEeMEHHOM 3aHATHUAM, ,KOHCYJIbTAIIH 110 3YB, gﬁig
1| 6 6/211 8 - moaroroBka kK AKP Nel PELICHHUIO 3aaHHUH 110 TeMe | >
«[IpousBoanas GpyHKIUU
OJHON IEPEMEHHOI»
2.3. UccnenoBanne GyHKIUNA OJTHOM - IOATOTOBKA K MPAaKTUYECKUM |- TPOBEPKA OINK-1 -
IIEPEMEHHON € TOMOUIBIO 3aHATHUAM, UHIUBHIYATbHBIX 330aHui, Y3 giig
¢ depeHINaTbHOTO HCYUCIIEHUS U 11 2 401 103 |  BbllOIHEHHE TP Ne3 - KOHCYJIbTAlllHU 10 R
MIOCTPOEHUE UX IPa(PHUKOB ' «UccnenoBanue pyuknuii 1 |pemenuto TP,
MOCTPOCHUE TPa(UKOBY - 3amura TP
Hroro no pazneny 1 18 18/71 28.3 TP Ne2, AKP Nel, TP Ne3
HToro 3a cemectp 34 34/14U| 54,3 JK3aMeH OIlK-1 —
3yB, I1K-2 —




Pasnen/ tema

AynutopHast
KOHTaKTHas paboTa
(B akaj. yacax)

Cemectp

CamocrositensHas pabota

(B akaz. yacax)

Bun camocrosareabHON

dopMa TEKYLIETO KOHTPOJIS
YCIIEBAEMOCTH H

Kon u ctpykrypHbIit
JNIEMEHT
KOMIIETCHIINU

UCIUAIIINHBI . . paboThl .
5 |5 8| F R MPOMEKYTOYHON aTTeCTalluu
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Pa3nea 3. luddepennuanbroe ncuucieHue GyHkumnii HeckoJIbKUX nepeMeHHbix (PHII)
3.1. Onpenenenne ®HIL. Ilpenen u - IOJITOTOBKA K MPAKTUYECKUM |- TPOBEPKA KOHCIIEKTa OIIK-1 -
HenpepbiBHOCTH DHIT. YacTHbie 3aHATHUSM, 3YB, gﬁig
3YyB, -
IIPOM3BOJIHBIE SIBHO M HESBHO 33JJaHHBIX CaMOCTOSITEJIbHOE U3yUEHUE Y
¢bynkuuit. [IponsBoanas no 4 401 JUTEPATypHl [0 TEME
HarnpasieHuro. ['paguent. KacarenbHas (HamMcaHUE KOHCIIEKTA):
IUIOCKOCTh M HOpMaJlb K IOBEPXHOCTH. «OCHOBHBIE CBOMCTBA
(GyHKIUH, HENIPEPHIBHBIX B
3aMKHYTOH 00JacTh».
3.2. JIoKanbHbIHM U YCIOBHBINA SKCTPEMYM - noaroroBka k AKP Ne ITpoeepka AKP OINK-1 -
OHIT 2 2 1 2«DYHKIINHA HECKOJIBKUX 3y, [IK-2 —
3yB, [1K-16
IIEPEMEHHBIX»
Hroro no paznery Koncnexkt,AKP No OINK-1 -
6 6/21 1 2«DyHKINH HecKOmpKux | 3Y8: 1IK-2 —
3yB, [1K-16
MIEPEMEHHBIX»
Pazgen 4. UnTerpajbHoe ucunciaeHue (PYHKIMHU OJHOI nepeMeHHOM
4.1.IlepBooOpa3znas ¢pyukuus. Heonpene- - IOATOTOBKA K MPAKTUYECKUM |- KOHCYJIbTAIUH 110 OINK-1 -
JICHHBI UHTETPAI U €70 OCHOBHBIE CBOW- 3aHATUAM, pewenuto 3aganui TP 3YB, gﬁig
3yB, -
ctBa. Tabnuiia HeonpeIeIeHHBIX HHTE- - Bpinosiaenue TP Ned Y
I'pajoB OT OCHOBHBIX 3JIEMEHTAPHBIX 2 2/21 1 «HeonpeneneHusiii 1
¢byHkuil. MeTo1bl HEOCPECTBEHHOTO ONpPEEIECHHBIN UHTETPa»
uHTErpupoBanus. Iarerpuposanue
3aMEHOM NMePEMEHHOM U 110 YaCTsIM.
4.2.OCHOBHBIE METO/Ibl HUHTETPUPOBAHHUSL. 2 2 0.6 | HMOArOTOBKA K NPAKTHYECKUM |- KOHCY/IBTAIUHU IO OINK-1 -
H

3yB, [TK-2 —




Pasnen/ tema

Cemectp

AynutopHast
KOHTaKTHas paboTa
(B akaj. yacax)

CamocrositensHas pabota
(B akaz. yacax)

Bun camocrosareabHON

dopMa TEKYLIETO KOHTPOJIS
YCIIEBAEMOCTH H

Kon u ctpykrypHbIit
JNIEMEHT
KOMIIETCHIINU

JCHITLTHIET 5 | B 8| 7w padoTe! MPOMEKYTOYHON aTTeCTalluu

=|&E| £EE

2|8 2| 8 =

= |28 28
HNuTerpupoBaHue TpPUroHOMETPUIECKUX 3aHATHAM, pemenuto 3ananuii TP 3ys, I1K-16
BbIpakeHMi. MIHTerpupoBanue - BoinosiHeHue TP Ne4
UPPALMOHATIBHBIX BBIPAKECHU. «HeomnpeneneHnslii u

OIIPEETICHHBIN UHTETPAID)
4.3. Onpenenennbiii uaterpain. Gopmyna - MOJrOTOBKA K MIPAKTUYECKUM |- TPOBEpPKa OIIK-1 -
Herorona-Jleitbnnna. CBoiicTBa omnpene- 3aHATHUAM, MHMBHIyaIbHbIX 3a1aHnii, |3Y8 [IK-2 -
JIEHHOTO MHTErpaja. 3aMeHa nepeMeHHOM - BeinostHeHue TP Ned - KOHCYJIbTalluH 110 3ys, IK-16
Y UHTETPUPOBAHHUE T10 YaCTSIM B 4 4/41 0,5 |«HeompeneneHHbii u pemeHuto 3aaanuii TP,
ONPENIEIICHHOM MHTETpae. Beruucnenue OIIPEETICHHBIN UHTETPAID) - 3amura TP
TIoLIaied, ATUH IyT U 00BEMOB Tel
BpaICHUSI.
4.4. HecoGcTBeHHbIe HHTErpajibl. AGCo- - IOATOTOBKA K MPAKTUYECKUM |- TPOBEPKA OINK-1 -
JIFOTHAsI CXOAUMOCTh. [Ipyu3Haku cxonu- 3aHATHUSM, MHIMBH/yaIbHBIX 3a1aHnii, |3Y8 [IK-2
MOCTH. 2 2 0,5 |- BemoaHenue MJI3Ne4 - KOHCYJIbTallUU 10 3ys, IIK-16
«HecoOcTBeHHbIN UHTETpa»  |pemenuto 3ananuii /13
Hroro no pazneny 10 10/61 21 TP Ne4, MJI3 Ned
Paznen 5. Teopusi BeposiTHOCTell M1 MaTeMaTH4YeCKasi CTATHCTHKA

5.1. CayualiHble BETMYHHBI. - MOJrOTOBKA K MPAKTUYECKUM |- KOHCYJIBTALIMH 110 OIIK-1 -
Kiaccuueckoe, reomerpuyeckoe u 3aHATHIM, pemenuto 3aaaanii TP, iyi gﬁig
CTaTUCTUYECKOE ONPENAEIEHUS 6 621 5 - Beinontnenne TP Ne 5 - 3amura TP B
BepOSTHOCTH. T€opemMbl CITOKEHHS 1 «CrnydaiiHble COOBITHS»
YMHOKEHHUS. Y CIIOBHAsI BEPOSITHOCTb.
dopmyJia MOJTHON BEPOATHOCTH U




Pasnen/ tema

Cemectp

AynutopHast
KOHTaKTHas paboTa
(B akaj. yacax)

CamocrositensHas pabota

(B akaz. yacax)

Bun camocrosareabHON

dopMa TEKYLIETO KOHTPOJIS
YCIIEBAEMOCTH H

Kon u ctpykrypHbIit
JNIEMEHT
KOMIIETCHIINU

JIHCTIHILITIHBL 5 | B 8| 7w padoTe! MPOMEKYTOYHON aTTeCTalluu

= | &E| §8

2|8 z| &2

= |8 8| 28
dbopmyna baiieca. Cxema bepnysm,
npubmmxenus Jlamnaca u [lyaccona.
5.2. Ciiy4aiinble BeM4uHbL. J{UCKpeTHbIE - IOATOTOBKA K MPAKTUYECKUM |- KOHCYJIbTALIUH 110 OIIK-1 -
U HEIIPEPBIBHBIC CIIy4allHbIE BEJIMYNHBI. 3aHATHAM, pemenuto 3ananui NJ13 3ys, [IK-2 —
Psan pacnipenenenus, pyHkuus u - BeinostHeHue MJ13 Neb 3ys, [IK-16
IJIOTHOCTbPACIPEIEIICHUS. «CinydaliHble BETUUMHbBD)
MatemaTuueckoe 0XXHUIaHue U 8 8 1
JUcrepcusi, HadyalbHbIE U LIEHTPAJIbHbIE
MOMEHTBHI. [3BecTHBIE pacnpenencHus
(mokaszaTenbHOE, paBHOMEPHOE,
HOpPMAaJIbHOE) U UX YHUCJIOBBIE
XapaKTePUCTHUKH.
5.3. /IByMepHBIE C1y4yailHble BETMUUHBI. - IOATOTOBKA K MPAKTUYECKUM |- TPOBEPKA OINK-1 -
@yHKIUA paclpeesIeHns, CBONCTBA. 2 2 1 3aHATHAM, UHIUBHUIyaIbHBIX 3aaHul, 3V giig
YucnoBble XapaKTEPUCTUKU. DIIEMEHTBI - BbinosHeHue M/13 Ne5 - KOHCYJIBTAllMH 110 R
TEOPUH KOPPEIIALUU. «CrnydaliHple BETMYHHbBI) pemenuto 3ananuit 1J13
5.4.T'enepanbHas U BBIOOpOYHAs - IOATOTOBKA K MPAKTUYECKUM |- KOHCYJIbTAIUH 110 OINK-1 -
COBOKYNHOCTb. CTaTUCTUYECKHUE OLICHKU 3aHATHUAM, pemenuto 3ananui NJ13 3yB, [IK-2 —
IapaMeTpoB pacipeaeieHus. To4euHbIe U - BoimostHeHue M/13 Neb 3ys, TK-16
MHTEPBAJIbHBIE OLICHKU. DOMIUPHYECKAs 2 2 1 «O06paboTKa CTAaTUCTUYECKHX
GyHKIUS pacnpeieleHus. naHHbIX. MccnenoBanue

CTaTUCTUYECKUX
3aBHCHMOCTEN»

5.5.CratucTuueckas TMIIOTE3a U CXEMa €€ - IOATOTOBKA K MPAKTUYECKUM |- KOHCYJIbTAIIUH 110 OINK-1 -
nposepku. Kpurepuu Iupcona 2 2/21 1 3aHATHUAM, pemienuto 3ananuit 1J13 3ys, [IK-2 —
uKonmoroposa-CMupHOBa IPOBEPKU - BbinosiHeHue MJ13 Neb 3ys, [K-16




AynuTtopHas
KOHTaKTHas paboTa
(B akaj. yacax)

<
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= 3 s dopMa TeKyImero KOHTpOIIs -
Pasnen/ tema 2 T = Bupg camocrosgTenbsHON Y g z o
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TUIIOTE3bI O BUJIE PACTIPEICIICHHUS. «O06paboTKa CTATUCTUICCKUX
naaHbIX. MccnenoBanne
CTaTUCTUYECKUX
3aBUCHMOCTEN»
5.6. OrneHka cTaTUCTUYECKOM - MOJATOTOBKA K MPAKTUYECKUM |- TIPOBEPKA OIIK-1 -
3aBUCUMOCTH. Bb1OOpOUHBIit 3aHITHSIM, WHIMBUIYaIbHBIX 3aaHuil, Y5 gﬁi&
. 3YB, -
kod(urment koppensauuu. JlnHeiHas - BeimostHeHue MJ13 Nob - KOHCYJIbTallUU 110 Y
perpeccus. 2 2121 1 «O06paboTKa CTATUCTUIECCKUX |perieHuro 3axanmii /13
nanHbIx. MccnenoBanue
CTaTUCTHYCCKHUX
3aBUCUMOCTEN)
Hroro mo pasaen TP Ne5,1J13 Ne5-6
paszeny 10 10/14M| 10,1 MA
Hroro 3a cemectp 2 | 38 38/141|10,1 IK3aMeH OINK-1 —
3yB, [IK-2 —
3yB, [1K-16
HToro mo nucuunjinHe 72 72/28U (64,4 2 sk3amena (1,2 cemectp) |OIK-1-
3yB, [IK-2 —
3yB, [1K-16

M — B TOM umcIie,yackl, OTBEICHHBIE HA pa00OTy B MHTEPAKTUBHOM opme.




5. O0pa3oBaTte/bHbIe 1 HHPOPMALMOHHbIE TEXHOJIOTHH

Peanuzanus KOMIIETEHTHOCTHOTO MOIX0/1a IPEAYCMAaTPUBAET UCTIOIH30BAHUEB YIEOHOM
MPOLIECCE AKTUBHBIX M MHTEPAKTUBHBIX ()OPM IIPOBEACHHUS 3aHATHI BCOYETAHUU C BHEAYTUTOPHOM
paboToii ¢ 1enpio (GOpMUPOBAHUS U PA3BUTHUS MPO(PECCHOHANTBHBIX HABBIKOB 00YJaIOLTIXCSI.
Cornacho 1. 34 Tlopsiaika opraHu3alyy U OCYIIECTBICHHUS IeATEIbHOCTH 110 00pa30BaTeIbHbIM
nporpamMMmam OakajaBpuaTa Bbiciiero oopasosanus (yTB. npukazom MOuH P® ot 05.04.2017 r. Ne
301), npu mpoBeeHUH YUeOHBIX 3aHATUN 00ECIICUNBACTCS PA3BUTHE Y O0YUYAIOUINXCS HAaBBIKOB
KOMAaHTHOW pabOThI, MEKITMYHOCTHOH KOMMYHUKALIUH, IPHHATHUS PEIICHUH, TUIEPCKUX KauecTB, B
TOM YHUCJIE C YYETOM PErHMOHABHBIX OCOOCHHOCTEH MpoecCuOHANBHOMN AeATEeIbHOCTH BBIITYCKHUKOB
U TIOTPEeOHOCTEN paboTomaTeNne.

Bri6upas Ty WM HHYIO TEXHOJIOTHIO pabOThI ¢ 00y4YaIOUIMMHUCS, HEOOX0IUMO UMETh B BULY,
410 HanbobIero 3¢ ¢$ekra oT ee MPUMEHEHHUS MOKHO JIOCTHYb, €CITU YUUTHIBATH IIEJIH 00pa30BaHUs,
Ha peajn3aluio KOTOPBIX T0JDKHA ObITh HampaBjieHa n3bupaemasi TEXHOJIOTHS, COAepkKaHUe, KOTOpOe
MPEJCTOUT MepeaaTh 00yJaroruMCs ¢ €€ IIOMOIIBIO, & TAK)KE YCIOBUS, B KOTOPBIX OHA OyAeT
HCIOJIb30BATHCA.

B Hamieit paboTe MBI UCTIONB3YEM CIIAYIOIIEE.

1. Tpaouyuonnsie obpazosamenvuvie mexronocuu. Opranuzanus 00pa3oBaTeIbLHOrO Mpoliecca,

IpernoiaraeT IpSIMyI0 TPAHCISINIO 3HAHUH OT MPEToAaBaTelis K CTYACHTY (IPEUMYIIeCTBEHHO Ha

OCHOBE O0BSICHUTENbHO-UUTFOCTPATUBHBIX METOJIOB 00yUeHHUsI). YueOHasl 1eATeIbHOCTh CTYACHTA

HOCHUT B TaKHUX YCIIOBHSX, KaK MPABUIIO, PETIPOYKTUBHBINA XapaKkTep.

@DopMbl yUeOHBIX 3aHSATHIL:

e - uH(pOpPMAIMOHHAS JICKIHS — OCIIEA0BATEIFHOE U3JI0KEHNE MaTepraa B IUCIUTLTHHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BepOAITbHBIMU CPEICTBAMH.

e - cemuHap (3amura PI'P) — OGecena nmpenogaBaTens u CTyJEHTOB, 0OCYKIEHUE 3apaHee
MOJITOTOBJICHHBIX COOOIIEHUH 10 Ka)KJJOMY BOTIPOCY IIJIaHa 3aHSATHS C €AMHBIM IS BCEX
MepeyHeM peKOMEHAyeMOi 0053aTeNbHON U TOTOTHUTENILHON TUTEPaTYPHI.

® - IPAKTHYECKOE 3aHATHE, TOCBSAIMIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI M HABBIKOB I10
MPEUIOKEHHOMY aITOPUTMY.

2. Texnonocuu npobaemnozo obyuenus. Opranuszaius o0pa3oBaTeIbLHOrO Mpolecca Mpernoaaraet

MOCTAaHOBKY IMPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YIEOHBIX MPOOIEMHBIX CUTYAIHH ISt

CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIBHON JAESITEILHOCTH CTYICHTOB.

®opMbl yUeOHBIX 3aHATHI:

e - npo0JyieMHast JeKIHs — U3JI0KEHHE MaTepHaa, IpeJnosaraioliee NoCTaHOBKY MPOOJIEMHBIX U
JMCKYCCHOHHBIX BOIIPOCOB, OCBEILIEHHE PA3JIMYHBIX HAYYHBIX MOIXO0J/I0B, ABTOPCKHUE
KOMMEHTApHH, CBSI3aHHBIE C Pa3IMYHBIMU MOJICTIIMU HHTEPITPETAIIMH N3y9aeMOT0 MaTepHara.

e - JIeKIHs «BIBOeM» (OMHapHas NEKIIKs) — U3JI0KEeHHEe MaTepuana B popMe Tuanornieckoro
OO0IIIEHUS IBYX CTY/IEHTOB (3apaHee MOATOTOBUBILUXCS) WU CTYJEHTA U MPENoAaBaTes
(HampuMep, PEKOHCTPYKIIHS JHAI0Ta HCTOPHUECKUX JIMYHOCTEH — CBUJIETEIEeH OTKPBITUS KAaKOTO-
1160 HaydyHOTO (PaKTa; KyIEHOTO» U «IPAKTHKA» U T.1I.).

® - [IPaKTHYECKOE 3aHATHE B (pOpME NMpaKTUKyMa — OpraHu3alus yueOHo! paboThl, HallpaBIeHHAS
Ha pelIeHHe KOMIUIEKCHON y4eOHO-TT03HaBaTEIHbHOM 3aa4u, TPEOYIolIel OT CTyIeHTa
MPUMEHEHUS KaK HAYYHO-TEOPETHUECKUX 3HAHUI, TaK U MPAKTHUECKUX HABBIKOB.

e - caMocTosTeNbHAs paboTa (C KOHCYIbTAIIMSAMH MPEOAaBaTeNs) Ha OCHOBE Kec-MeTo1a —
o0y4eHHe B KOHTEKCTE MOJICITHPYEMOI CUTYAIHH, BOCITPOU3BO/ISAIICH peabHBIE YCIOBHS
Hay4YHOH, Mpon3BoAcTBEHHON. O0yyaromuecs J0KHbBI IPOAHAIN3UPOBATH CUTYAITHIO,
pa3o0patTkcs B CyTH poOIIeM, TIPEATIOKUTh BOSMOKHBIC PEIICHHUS M BEIOPATH JTydIliee U3 HUX.
Keiicbl 6a3upyroTcst Ha peaqTbHOM (PaKTHIECKOM MaTepuase Ui ke PUOIMKEHBI K peaTbHON
CHUTYaIlUH.

3. Texnonozuu npoexmuozo 06yyenusi. O6pa3zoBaTeIbHbII MPOLECC MTOCTPOEH B COOTBETCTBUU C

AITOPUTMOM TTOITAITHOTO PEIICHUS MPOOIEMHON 3a/1a4H UJIH BBITIOJTHEHUS] YI€OHOTO 3a/1aHusI.

[TpoekT npenmonaraeT COBMECTHYIO yueOHO-TI03HABATENbHYIO ACATEIbHOCTD IPYIIIBI CTYCHTOB,



HaIMpPaBIICHHYIO HA BEIPA0OTKY KOHIIEIIUH, YCTAHOBJICHHE LIeJIeH U 3a/1a4, (POPMYITHPOBKY
OXKHUJIaEMBIX PE3yJIbTATOB, OTPEICICHNUE TIPUHIIMIIOB ¥ METOIMK PEIICHUS MOCTABJICHHBIX 33134,
IUTAHUPOBAHKE X0a PadOThI, TOUCK JOCTYITHBIX U ONTUMAJIBHBIX PECYPCOB, MOATAIHYIO pEaTU3aIIUI0
TUTaHa paboThI, MPE3CHTAIUIO PE3YJILTATOB paOdOTHI, MX OCMBICICHUE U pediekcuto. [Ipumensercs B
OCHOBHOM ]IS [IePeX0/ia KOMIIETEHIIMH Ha YPOBEHb BIIa/ICHUSI.

OCHOBHBIE THITBI IPUMEHSEMBIX HAMHU B 00pa30BaTEIBHON JESTEILHOCTH MTPOEKTOB:

o Uccredosamenvckuil npoekm — CTPYKTypa MpuOIMKeHa K popMaTy HayqYHOTO UCCIICIOBAHUS
(T0Ka3aTEeNBCTBO AKTYAIIBHOCTH TEMBI, OTIPE/ICIICHNE HAYYHOU TPOOIEMBI, TPeIMETa U
00BEKTa MCCIEA0BAHNUS, IIENIeH U 3a1a4, METOI0B, ICTOYHUKOB, BBIJIBUKCHIE TUIOTE3HI,
0000111eHIE pe3yIbTaTOB, BBIBOIBI, 0003HAYECHUE HOBBIX Mpo0sieM). PesynbpTaToM sBisIeTCS
yueOHast KapTa o MOJYJIIO Hallel 00pa30BaTeIbHONW POTPaMMBI.

o Tsopueckuil npoexm, NPEIONATAIOIINN B OTIIMYHE OT MPEABIYIIETr0, KOHSUYHBIA TPOJAYKT B
CIICAYIONIMX BapUAHTaX — ra3era K HCTOPHUECKU 3HAUUMOMY «MaTEMaTHYECKOMY» COOBITHIO
(mpaszmuuk yncna «[lu» u T.11.); «MaTeMaTudecKkas» OTKPBITKA (CBOETO pojia yueOHas KapTa,
TOJILKO He(hOpMaIIbHO, KPAacO4HO O(OpMIICHHASI, BUJICOPOIIHK «SI Haydy Bac pemars ...» u
T.II

o Ungopmayuonmwiil npoexm — yaeOHO-TI03HABATEIbHAS JCSITEIBHOCTD C IPKO BBIPAKCHHOMN
IBPUCTUYECKON HATIPABJICHHOCTHIO (TIOMCK, OTOOP ¥ CUCTeMaTH3aIks HH(GOPMAIIMHA O KAKOM-
TO 00BEKTE, 03HAKOMJICHHE YIaCTHHKOB ITPOEKTA ¢ ATOM HH(OpMaIeid, ee aHalIu3 U
000011IeHIE U, HAKOHEI], IPE3EHTAIHS 110 PAKTHYECKOMY MPHUII0KEHHIO).

4. UnghopmayuoHHo-KOMMYHUKAYUOHHbIE 00pazosamenbHble mexHoroeuu. OpraHu3anus
00pa3oBaTeIBLHOIO MpOIIecca ¢ MPUMEHEHHEM CIICIIUATM3UPOBAHHBIX POTPAMMHBIX CPEll U
TEXHUYECKHUX CPEICTB padoThl ¢ nH(popManuel (mHGpopManronnyro cpeny yauepcurera MOOAYC
MOODLE).

DopMBbI yUeOHBIX 3aHATHI C UCIIOJIB30BaHUEM HHPOPMAITHOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH:

o Jlekuus-BU3yaau3alys — M3JI0KEHUE COJIEPIKAHUS COITPOBOXKIACTCS MPE3CHTAIUCH
(eMOHCTpaIyel yueOHbIX MaTepHasIoB, MPEJACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMAX,
B T.4. WUTIOCTPATHBHBIX, TPaQUUECKUX, ayIN0- U BHICOMATEPHAIIOB).

e [Ipaktuyeckoe 3aHsTHE B GOPME MPE3CHTAIMH — MPEIICTABICHUE PE3YIbTATOB MPOCKTHOM
WJIM UCCIEeIOBATENbCKON ACSITENFHOCTH C UCTIOIh30BAaHUEM CIICIIMATU3UPOBAHHBIX
MPOTPAMMHBIX CPE/I.

6. YueOHO-MeTOAMUYECKOE O0ecTIeyeHHe CAMOCTOSATEIbHOI padoThl 00yYaoUXCs
[To mucummumue «MaremaThKay MpeTycCMOTpeHa ayTMTOPHAS U BHEAYIUTOPHAS
caMmocTosiTeNbHas paboTa 00yJyaromuxcsl.

AynuropHas caMoCTOsITeNIbHAs paboTa CTy/I€HTOB MPEIOaraeT peneHue KOHTPOIbHBIX
3aJ]a4y Ha MPAKTUYECKUX 3aHATHSIX.

Ilpumepnvie ayoumopnvie konmpoavuvie padomot (AKP):

AKP Nel « Ilpou3eéoonas ¢pynkuyuu 00Hoit nepemennou

. . x3 2 .
1. B xakoii ToOuke KacaTelbHas K KpUBOH yz?—Bx +8x+4 nmapaienbHa TNPAMOU

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

2. Haitiiute mpon3BOTHBIC JAHHBIX (DYHKIINH.



In x
a) y:—z’
V1+Xx
6)y? =e*-x®+3x? +6x+6,
6) y = (1+ X2 )arccosx

2
3. Haiinure d—y 1/1M

dx  dx?

x =3Int,
a) 6) x® +xy? +6x* +y? =0.

y=vt—t>

4, Bouuciure NpUOIMKEHHO ¢ IPUMEHEHHEM IIPOM3BOHON 3HAaueHHe QYHKIMM y =x" —2x +4
npux =3,002.

5. Beruucaure npenen, ucnoab3ys rnpaBuiio Jlonurans.
. tgx — x

lim fg———7.

« 5 0SINX—X

6. Haiinure nauGosbllee U HauMeHblee 3HaueHue GyHkiuuu f (X) = x* —8x® —9 na otpeske [0;3].

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

Jy-x
y

1+ x?
3. Haiitu nponsBoaHyO CI0XKHOM (GyHKIMH Z = X°y—Yy°X, e X=UC0SV; y=usinv.

1. Haiiti ¥ mOCTPOUTH 00JIACTH ONpeAeTeHUS QYHKITUN Z =

2. Haiitu 9acTHBIC TPOU3BOIHBIC PYHKIIMK Z = X - Arcty

. 0z 01 . .
4. HaiiTi Ipon3BOIHBIE — U — HesBHOM QyHKimu e’ — X’ ysinxyz =0.

ox oy
5. Haiit skcTpeMyM QyHKIUH JBYX MEpEeMEHHBIX Z =4(X—Y)— x* — y2 .

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

HJ[3 Nel «Bexmopnas anzeopa»
1. Haiftu niomaab TpeyrojabHUKa, MOCTPOEHHOIO Ha BEKTOpPax a—2b m3a+2b, ‘5‘:3, ‘5‘:1, a’b
=60°.
2.BexTop M, MepreHAuKyIApHBIi kK ock OZ i BekTopy a=(8;—15;3), 06pasyeT OCTPBIH yIroiI ¢ 0CHIO

Ox. 3Has, 4TO ‘5‘ =51, HAUTH €r0 KOOPJUHATHI.
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 ypaBHEHHUS JByX CTOpPOH mapamienorpamMma 2x—y+2=0,x+3y—-6=0 u TOUKa

nepeceuenus nuaronaneit O(-1; 4). CoctaButh ypaBHEHHUs AUAaroHaJIeH Mapajuieaorpamma.

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 o01mue ypaBHEHUS IPSIMBIX, TPOXOISIINX Yepe3
1) Touky M; oz yriiom ¢ k ocu OX;
2) Touku Mju My;

3) Touky M napajuiensHO BEKTOPY S ;

4) Touky My nepneHIuKyJISIpHO BEKTOPY n ;
5) Touky M; napaienbHo npsamon Ly;
6) Touky M neprneHauKyaspHo npsimoi 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 mnapawuieisorpamma 2x—-y+2=0,x+3y—-6=0 u TOUKa

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

x=3t-1,
X—=2y+2=3, o
bynyr nu npsmsle |, : Y4221 l,: qy=4, JIe)KaTh B OJHOM IJIOCKOCTH?
- 7=-2t

IMpu kakux 3HaYeHHAX @ M DiockocTh ax—4y+bz-1=0 MNEPHEHIUKYIAPHA TMPSMON,

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

H . 5x-y+9=0,
anucarh napaMeTpuYeCcKue U KAHOHHYCCKUE YPAaBHEHHS IPSIMOH |, :
X+y—-2z=0.
. X y z
Haiitu yron mexny miockoctsmu 2X—Yy+3z2+5=0u 175 + 3" 1.

HJ[3 Ned «HecobcmeeHHbLII uHmMeZPaA)

BoruncnuTh HeCOOCTBEHHBIE HHTETPAJIBI IEPBOTO poJia (MJIM YyCTAHOBUTH X PACXOIUMOCTD)
+00 +0
In(x +1 dx
fincce g 2 o
(x+1) JOXP+2x+2
BI)I‘H/ICJ'[I/ITB HECOOCTBEHHbIE UHTETPaJIbl BTOPOrO pojia (MM YCTAaHOBUTH UX PACXOAUMOCTH)

3 J- xdx J'3X +2

HCCJ’ICI[OBE[TL CXOOAUMOCTDb I/IHTCFpaJIOB

dx h \/;
5_[—@ 6.'|.X_ dx

HJ[3 Ne5 «Cnyuaiinvie eerudunot)



1.  Opnun pa3 OpomieHsl JBe uUrpanbHble KocTu. CiydaiiHas BeaMYMHA X - CyMMa OYKOB,
BBIIMABIIMX Ha BEpXHUX TpaHsx. COCTAaBUThH Psij paclpelesieHus] JaHHOW CIy4allHOW BEIWYHUHBI,

BBIYHCINTh €€ MaTeMaTHYECKOe OKHNJaHUC U JUCIICPCULO.

2. Jlan psn pacnpeneneHuss AUCKPETHOM CIydaiHOU

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

Haiitn 3HaueHue mapamerpa «C». BBIUMCIMTH MaTEMaTHYECKOE OKHUIAHUE, CpelHee
KBaJpaTUUeCKOe OTKJIOHEHHWe ciydaiiHoi BenuuuHbl X. IlocTpouts Tpaduk dyHKIMM
pacrpezieieHuss 1 MHOTOYTOJIbHUK pacrpeaeneHus. HallTu BeposSTHOCTH TOro, yTo cliydaiiHas
BEJIMYMHA X HE IPEBOCXOAUT 3.

3. CiyvaitHas BenuuMHA X 3aJlaHa CBOEH (YHKIHMEH pacmpeneicHus

1 X-1
E~e 2 x<1;
Fx)= X-1
l—leT, x>1
2

Haiitu nmnotHocts pacnpenenenusi. I[loctpouts rpaduku QyHKIUHU U IJIOTHOCTH
pacmpenenieHds. BBIYHCINTh MAaTeMAaTHUYECKOE OXKHJIAHME U AUCIIEPCHIO.
4. CnyuaiiHas BenmMYMHA X TMOJYMHEHA 3aKOHY pAacCIpeleieHHs] C TUIOTHOCTBIO:

0, x<0;
JO=_e .
(1+x2)2

Haiitu 3Hauenume mapamerpa «a», (QYHKIHIO paclpeAeeHHs, ONPEIeIUTh MaTeMaTH4ecKoe

OXXHJaHUE, JUCIEPCHUI0 U BEPOSTHOCTH TOTO, YTO CiIydyaifHas BeIWYMHA X IOMAAacT B

npomexyTtok (0, 2).

5. /Jlana Tabnuua, ompenensomas 3aKOH paclpeiereHus CUCTeMbl ClaydalHbIX BenuduH (X,
V)

Haiitu : mapamMeTp «a», MaTCMaTH4YCCKHC OXHAaHMA mi,., m

X
v 20 40 60
10 3a a 0
20 2a 4a 2a
30 a 2a S5a

JICTIEPCHH ., G-

HJ13 Neb «Obpabomka cmamucmuyeckux oannvix. Hccnedosanue cmamucmuyeckux

s

KO QUIMEHT KOppeIsiuna 7, .

y ’

3asucumocmeit»

Jan cratuctuaeckuit psij (MCXO/HBIC 3HAUYCHUSI BEJIMIHH)

X M X M X M X M X v
384 18,7 40,7 24 30,3 18 27,3 25,1 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
32,5 224 36 19,8 30,3 21,3 48 24,5 46 20,3

25 29,5 35,7 153 30,5 27,8 26 28,7 27,8 15,5
38,1 19,6 34,3 20,7 48,7 11,5 32,5 28 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 17,4 47 17,3
36,9 23,2 59,8 6,1 38,4 23 34,4 23,4 31,4 30,2
36,6 79 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30
38 154 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8
55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5
16,2 25,2 51,2 14,2 30,6 215 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
KBaJIpaTHYHOE OTKJIOHEHHE, aCUMMETPHIO, IKCIIeCC, MOy, MeIMaHy, KO3 GUIUEHT Bapualuu s
IIPU3HAKOB X U Y.

2) Ilo naHHBIM MPOBECTH CTATUCTUUECKYIO IPOBEPKY CTATUCTUUECKON THIIOTE3bI O
HOPMaJIbHOM paclpeAeeHUN U3MEPSIEMOI0 IPU3HAKA 110 CIEIYIOIIUM KPUTEPUSIM: a) KPUTEPUIO
[Tupcona XZ (ypoBeHb 3HaUUMOCTH pUHATH paBHbIM 0.05)., 6) kpuTeputo Koamoroposa-CMmupHoBa.
B ciyyae npuHATHS TUIIOTE3BI O HOPMAJILHOCTU paclpeiesieHUs] HalTh JOBEpUTEIIbHbIE HHTEPBAJIbI
JUI MaTEMaTHYECKOT0 OKUIaHMs U CPEeJIHEro KBaIpaTUYHOTO OTKJIOHEHUS IIPU YPOBHE HAEKHOCTU
0.95.

3) Haiitu ucnpaBiieHHBIH KOPPETISIUOHHBII MOMEHT U ko3 uninenT koppensauuu. [IpoBeputsb
TUIOTE3Y O HE3aBUCUMOCTH Npu3HaKoB X uY (ypOBEHb 3HAUMMOCTH NPUHATH paBHbIM 0.05).
Paccuurate ko urmentsl nunerinon perpeccuu (X HaY wim Y Ha X). [IpoBepuTh 3HAYUMOCTH
ypaBHeHHsI perpeccun. Haiitu noBeputenbHbie HHTEPBAIIBI 111 K03 GUIIMeHTOB KOppemsmuu 1
nTuHeHO! perpeccuu (mpu ypoBHe Han&xHocTH 0.95).

4) Iloctpouts nozie koppensuuil Benuuud XuY. U Ha 3TOM ke rpaduke mocTpouTh JIMHHUIO
perpeccun. JlaTb CMBICIIOBYIO HHTEPIPETAHIO KOXPPUIIMEHTOB ypaBHEHHS perpeccuu. OIeHUTh ero
IPUTOJHOCTD JUI AHATUTUYECKHX PAacyeTOB.

Ilpumepnwie eapuanmuol munogvix pacuemos (TP):
TP Nel «Mampuuywt. Cucmembvt TUHENHBIX AN2EOPAULECKUX YPAGHEH UL

1. Beruucautsb onpenenurtens 4-ro nopsijika JByMs Cloco0amHu:
a) PasnoxxeHuem o anemMeHTaM CTPOKU WJIH CTOJIONA
6) C moMo1Ib10 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—2Xp —3X3=-3;
X1 +4Xo +4Xx3 =5.
3. HccnenoBark cucreMy JIMHEHHBIX alredpanyecKux ypaBHEHUN Ha COBMECTHOCTh. PemuTh
cHcTeMBbl ypaBHeHUH MeToioM ["aycca. B HeonpeaeneHHbIX cucTeMaxX HaTH o0Iee u OJTHO YacTHOE
peleHusl, caenaaTb IPOBEPKY.



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

4, Haiitu oOmee pemeHue W QYyHIAMEHTAIBHYIO CHCTEMY peIIeHWH, €ClId OHa
CYLIECTBYET.

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

O O O o o

5. Pemuts MaTpu4HOE ypaBHeHHE (HaiiTh Matpuily X).
1 2 1 2 4 17\ (1 2Y
4E — X = +
10 0 -1/ 10 =5/ |1 0
6. I/ICCJ'IG,I[OBEITB Ha JIPIHefIHy}O 3aBUCUMOCTDH CI/ICTeMy BCKTOpOB
a=(L46) b=@-11), c=(@L3)

o -
/ .Haiiti KoopMHATBI BeKTOpaXB Oazuce(e; e5, es), eclii OH 3a/[aH B CTaHIaPTHOM Oa3uce

(e1, ez, €3).

e{ =81+ez+263,
eé = 281 — €y,
!

83 = —€q + (=5} + 83,
x=(6,-1,3)

TP No2 «Ilpedensvt. Henpepvienocmuv hynkuuu 00Hoil nepemenoi)

2% +5x -3
1.loka3ats (Haiith O (8)) gro: [IM =—1.
x>3  X+3

2. Beraucnuts npeaensl pyHKIn.

(x3—2x—1)(x+1) X3 i In(L+sinx)

lim . -
a) X x* +4x%2 -5 )H4 [ 2 BHO sin4x
2 2% 3x x+1
1 _ _q (e
Ilm . lim L Iim(3x 1} :
x>1Inx  g)x—02x—arctg3x’ ) x+1

3. loka3aTh, 4TO (pyHKLUSA f (X) HENpPEPBIBHA B TOUKe X (HaiTH o (8 ))
f(x)=5x*-1, X, =6.



4. Vccnenyiite (QyHKIMIO Ha HeNmpepblBHOCTH. Halinure TOYKM paspbiBa (YHKIMH, €CJIH OHM
CYULIECTBYIOT, U OIIpEETUTE TUIIbI pa3phiBOB. [locTpoiite cxemarnyeckuil rpaguk GyHKIUH.

2\/;,0£x£1, 4+
a) f(x)=494-2x,1<x<25, 0) y= >
2Xx—7,x>25. X

TP Ne3 «Hccneooeanue (hynkyuii u nocmpoenue 2paghuxos

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

f(x)=2x>-6x*-18x+7 xe[-2;2].
o 1., 2
2. IlpoBeauTe moyiHOE HCCIEIOBAHUE U MOCTPOiiTE rpaduk PyHKIMH Y = 3 X° —2X

(x-1*

X2

3. IIpoBenuTe MOIHOE MCCIIEOBAHUE U TOCTPONTE TpaPuK PYHKIUHU Y =

TP Ne4 «HeonpeodenenHnulii u onpeoeieHHblil UHMeZpa)

1 yactb «HeonpeneneHHblil UHTErpam»
BrruncnuTe HeonpeaeneHHble HHTETPAJIBI.

X3 +1

1. 4 3X _SXdX 2. 3. —__ _“dx.
j Ix\/x 11 JXZ—X
3 2
4'IX +6X +13X:9dx. 5 I x3 +4x +4x+2 dx.
(x+D(x+2) x+1 x +x+1)

2 yacTthb «OHpe,I[CJ'IeHHBII/I HUHTCIpaI»
Brerancants OIPCACIICHHBIC MHTCIPAJIbI.

e+1
1+In(x— l)d

6. | (x* +5x+6)cos2xdx. /- X.
J-( ) eJJ:l x-1
8 Zarct92 dX | 9.arctg3 dX |
22 Sin®x(1-cosx) . (3tgx+5)sin2x
T 16
10. jzasinsxdx. 11. j\/256—x2dx.
7/2 0

3 yacThb «HpI/IJ'IO)KeHI/Iﬂ OIMPCACIICHHOI'O UHTCTpaJIa»

3
12. Boruncnuts miomaau Guryp, orpaHMueHHbIX TpadukamMu GpyHKIHHA. Y = (X - 2) )
y =4x-8.



13. BbluMCIUTH JIMHB Iyr KPHBBIX, 3aJaHHBIX YPaBHEHUSAMHU B NPSAMOYTOJBHOM CHCTEME
KOOPIMHAT. y =InX, ~/3<x<+/15.
14 Bpranciute 00beMbl Tena, 0Gpa3’OBAHHOrO BpALICHHEM (UIYpbl, OrPAHMYCHHBIX rpaduKamu

¢ynkmuit. Ock Bpamenus OX y= —x* +5%x -6, y=0.

TP Ne5 «Cnyuaiinvle coobimusy

3agaua 1. bpocarorcs nBe urpanbsble KOcTH. OnpenesuTb BEpOATHOCTb TOTO, UTO: a) CyMMa
qucia OYKOB HE IPEBOCXOAUT 3; 0) MPOU3BEIEHUE YKCIIa OUKOB HE IPEBOCXOAUT 3; B) IPOU3BEICHHE
YHCJIa OYKOB JICIUTCS Ha 3.

3apgaua 2. Cpenu 10norepeiinbix OmneToB 6BHIMrpeIIHBIX. Haynauy B3suin 40mera.
OmnpenenuTs BEPOSITHOCTH TOTO, YTO CPEIH HUX 2 BBIUTPHIIIHBIX.

3amaua 3. MoMeHTHI Hadasia JBYX COOBITHI Hayqa4dy pacupeelieHbl B IPOMEKYTKE BPEMEHH OT
9:00m0 10:00. OgHO U3 cobbITHi JyuTest 10 MuH., Apyroe — 10mun. OnpeaenuTs BEposTHOCTh TOTO,
4TO :a) COOBITHS «IIEPEKPBIBAIOTCS» BO BPEMEHH; 0) «HE MEPEPKPHIBAIOTCS.

3agaua 4. B nByx nmaptusax 71% u 47% noO6pokadecTBEHHBIX U3/I€THI COOTBETCTBEHHO.
Haynagy BOMparOT 110 0JHOMY H3CIUI0 U3 KaK 101 nmapTun. KakoBa BEepOSITHOCTh OOHAPYKUTh
CpelIy HUX: a) XOTs ObI OTHO OpakoBaHHOE; 0) 1Ba OpaKOBaHHBIX; B) OJJHO JIOOPOKAYECTBEHHOE U
oJtHO OpakoBaHHOE?

3amaua 5. BeposTHOCTB TOTO, YTO L€ OPAXKEHA ITPHU OJJHOM BBICTpPEIIE TIEPBBIM CTPEIIKOM,
paBna0,61, Bropsim — 0,55 . [lepBerii caenan 2, Bropoii — 3BbicTpena. OnpenenuTs BEpOSTHOCT
TOT'0, YTO 1IEJIb HE MOPaKeHA.

3agaua 6. B nepBoii ypue 40enbix 1 luepHblii map, Bo BTOpoii -2 6enbix u SuepHbix. U3
MIEPBOIl BO BTOPYIO MEPEIIOKEHO 3 MapoB. 3aTeM U3 BTOPOI YpHBI U3BJIeUeH OAMH map. OnpeaenuTsb
BEPOSITHOCTh TOTO, YTO BHIOPAHHBII U3 BTOPOM YPHBI IIAp — OCIIbIiA.

3amava 7. B Marasus mocTynarmT OJHOTHITHBIC U3/ICIHsI C TPEX 3aBOIOB, IPUYEM i-if 3aBOJI
nocrasistetT M;% wu3aenuit (1=1, 2, 3). Cpean uzaenuii i-ro 3aBoja Nj% nepBocopTHbIX. KymieHo
onHO u3zaenue. OHO OKa3aloCch MEPBOCOPTHRIM. OTIPEIETUTh BEPOSTHOCTh TOTO, YTO KYTUICHHOE
U3JIeNTE BBIMYIIEHO |-M 3aBogoM.M; =50, my=30,m3=20,n;=70, n,=80, n3=90, j=1.

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

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

3agaua 10. BeposATHOCTH HACTYIICHHS HEKOTOPOTO COOBITHS B KaxkaoM 13 100 He3aBHCHMBIX
ucnbiTanuii paBHa P=0,8. Onpenenuts BEPOSTHOCTD TOTO, YTO YHCIO MHACTYIJICHHIA COOBITUS
YIIOBJIETBOPSIET CIIEAYIONIEMY HEPaBEHCTBY k; < m < k,;K1=80, k,=90.



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

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEACTBA JIA IPOBCACHUA HpOMe)KyTOqHOﬁ aTrecramum:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-1cnoco0HOCTBIO M TOTOBHOCThIO HCII0JIb30BATH OCHOBHbIE 3aKOHDI €CTECTBCHHOHAYYHBIX JUCHUIIJIMH B HpO(l)eCCHOHaHbHOﬁ

HEATECJIBbHOCTH

3HaTh

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

- aHAJIMTHYECKHE CIIOCOOBI
OTIpe/ICIICHUST MATEMATHYECKUX
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.

Marpuupl. [elicTBus Hag MaTpULIAMHU.

Omnpenenureny MaTpHLl, UX CBOUCTBa (J100BIE 1BA C TOK-BOM).

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

OOpaTHast MaTpuIa, TeOpeMa O CYIIECTBOBAHUH U €IMHCTBEHHOCTH 00paTHON MaTpHIBI (I0K-BO).
OneMeHTapHbIe INPeoOpa30BaHUS MaTpHIl. OKBHBAJICHTHbIE MaTpuibl. Panr marpunel. CBolicTBa paHra.
Teopema o paHrax KBHBAJICHTHBIX MaTpull (6e3 T0K-Ba).

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

Cuctembl nuHEHHBIX anreOpamdeckux ypaBHeHuit (CJIAY) (ompenmeneHHs: COBMECTHOH, HECOBMECTHOM
CJIAY, pemienus CJIAY). Ycnosus coBmectHocTH CIIAY.

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

®opmyinel Kpamepa (BBIBOT).

Omnpenenennsie u Heonpenenennsie CJIAY. Merox I'aycca.

Opnnopoausie CJIAY. @ynnaMmeHTallbHAs CUCTEMA PEIICHU.

Bexropsl. JIuneitaple onepanuy Haja BekTopamu. KosmnHeapHsle M KOMIUIAaHapHBIE BEKTOPHL. JleneHue oTpeska
B JIaHHOM OTHOIICHHH.

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

ABYX BEKTOPOB. HpOGKLII/Iﬂ BCKTOpPA d Ha BCKTOP b . MexaHnuecKnuii CMBICIT CKaJEIPHOT'O IPOMU3BEICHUA.

CxanspHoe npoussefenue B 6asuce I, j, K (BbiBox).

BekTopHOE IIPOU3BeIEHHE BEKTOPOB, Ero CBOICTBA. ['eoMeTpHUECKHil M MEXAaHUIECKUI CMBIC BEKTOPHOTO
Hpou3BeeHNs. Y CI0BHE KOJUIMHEAPHOCTH JBYX BEKTOPOB.

BekTopHoe npousseeHue B 6asuce i, j, K (BeiBox).

CMelIanHOE IPOU3BEICHHIE BEKTOPOB, Er0 CBONCTBA. I'€OMETpHYECKHiA CMBICI CMEITAHHOTO HPOM3BENEHH.
VcoBre KOMILIAHAPHOCTH TPEX BEKTOPOB.

CMemmanHoe npousseeHue B 6asuce |, j, K (BbBOM).




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.

YpaBHEeHHE MJI0CKOCTH B pocTpaHcTBe. CriocoOn! 3aganus. OCHOBHBIE 3aJa4H.

YpaBHeHUE MpAMOi B ipocTpaHcTBe. [IpsMas U mIockocTs B mpocTpancTBe. OCHOBHBIEC 3a/1aUH.
Oynkmus. Criocoos! 3ananms. Obmacts onpeneneHus. OCHOBHBIE 3JIeMEHTapHbIE (QYHKITUH, UX CBOWCTBA,
rpaduKy.

[penen pyakunu B Touke. [Ipenen ¢pynxknun B 6eckoredHOCTH. OTHOCTOPOHHHE MPEICITHL.

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

Teopemsl o mpeznenax. PackpeiTue HeonpeaeneHHOCTeH.

3ameuareabHbIe PEIeIbl.

CpaBHeHHE OECKOHEYHO MasbIX (YHKIMN. DKBUBAIICHTHBIC OCCKOHCUHO Maible (DYHKIIMHA U OCHOBHBIC
TCOPEMBI O HUX. HpI/IMeHeHI/Ie K BBIYMCJICHUIO IPEACIIOB.

HenpepsiBHOCTh QyHKIMK B TO4YKe. TOUKM pa3pbiBa 1 UX Ki1acCUBHUKALIUL.

OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (QyHKIHMAX. CBOMCTBA (DyHKIIMI HETIPEPHIBHBIX HA OTPE3KE.
[TpousBonHas GyHKIHH, €€ TEOMETPUICCKIH 1 (PU3UUECKHUNA CMBICI.

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

[TpousBosaHast CyMMBI, Pa3HOCTH, POU3BEICHHNS, YaCTHOTO (HyHKINH. [Ipon3BogHas CI0KHOH 1 00paTHOM
GyHKIHH.

JuddepernupoBaniie HEABHBIX U TapaMETPUYECKH 3aAaHHbIX QyHKINH. Jlorapudmuieckoe

i depeHInpoBaHme.

IIpou3BosHbIE BBICIIMX IOPSAKOB.

Huddepennunan dpynkuun. ['eomerpudeckuii cmbicn nuddepenimana. OCHOBHbIE TEOPEMBI O
nuddepeHmanax.

[Mpumenenue muddepenimana Kk mpuOIMIKEHHBIM BEIYUCICHUSIM.

OcHoBHbIe TeopeMbl audhepeHiuansHoro ueuncaeHus: Poms, Jlarpamka u Koru.

[IpaBuno Jlonurans.

YcnoBusi MOHOTOHHOCTH YHKIMH. DKcTpeMyMbl pyHKIui. HeoOxomMoe 1 10cTaTOYHOE yCIOBHS
9KCTpeMyMa (pyHKIUH.

HanGomnbniee n HanMeHbIIee 3HaUeHNs QYHKIIMN HA OTPE3Ke.

Bemykiocts rpaduka Gpynknnu. Toukn nepern6a. HeodxommMoe 1 0CTaTOYHOE YCIIOBHS TOUEK Mepernoa.
Acumnrotsl rpaduka GpyHKIMH.

ITepBooOpa3nHas. HeompeneneHHbIi HHTETPaT U €ro CBOMCTBA. Tabauia OCHOBHBIX HHTETPaJIOB.
OCHOBHEIE METOABI MHTETPUPOBAHUA: 3aMCHA HCpeMeHHOﬁ 1 UHTETPUPOBAHUC T10 YACTAM.
WuTerpupoBanmie pannoHATBHBIX (YHKIUH.

WHTerpupoBaHue TPUTOHOMETPUIECKHUX (DYHKITHIA.

WuTerpupoBanue nppanuoHaIbHBIX (YHKIIUH.

OmnpeneneHHbII HHTErpall KaK MPeAeN HHTErpaIbHONW CYMMBI, €0 CBOICTBA.

®dopmyna Hetotona — Jlelionua. OCHOBHbIE CBOIMCTBA ONpPE ICICHHOT0 HHTErpaa.




CTpyKTypHBIii
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[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

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 HEUYETHBIX (DYHKIUH B CHMMETPHYHBIX IIPEAEiIax.

HecoGcTBeHHBIE HHTETPATIHL.

I'eomeTprueckre u pU3MIECKUE IPUITOKEHNS OIPEICIICHHOTO HHTETpana.

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

YacTHbIE TPOU3BOJHBIC TIEPBOTO MOPSIIKA, UX TEOMETPHUECKOE NCTOIKOBAHHE.

YacTHbIE MPOM3BOAHBIE BBHICIIMX MOPSIIKOB.

JuddepeHnupyeMocTb U MOTHBIN tuddepenpan GyHKIUH.

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

[IpousBoaHas cioxxHoit ¢pyHkuuu. [lomHas npon3BogHas.

WuBapuaHTHOCTH (hOpMBI MOJHOTO AU PepeHIrana.

HduddepernnpoBanme HEIBHON QYHKITUH.

KacarenpHas III0CKOCTh M HOpMaJIb K HOBEPXHOCTH.

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

VYcaoBHbI akcTpeMyM. MeToa MHOXkUTENEH Jlarpanxa.

HawnGonbee n HanMeHbIee 3HaUCHNS PYHKIIMU B 3aMKHYTOH o0nacTu.

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

JeticTBust Haj cOObITUSIMH. AreOpa COOBITHH.

TeopeMbl CII05KEHUS U YMHOKEHUSI BEPOATHOCTEH.

®opmyna noaHoi BepoaTHocTH. PopMmyiia belieca.

ITocnenoBarenbHOCTh He3aBUCUMBIX UcnbiTaHui. dopmyna bepryiu.

CiyuaiiHble BETMYMHBI, UX BUBI.

Psan pacnipenenenus. @yHkuus pacnpeneneHus, ee cBoiicraa. IIoTHOCTE pacnpeneneHus, CBOUCTBA.
UnciioBble XapakTEpPUCTHKH CIyYalHBIX BEIMYMH: MaTeMaTHYeCKOE OXHAAaHHe, IHUCIEepPCHs, CpenHee
KBaJ[paTH4ECKOE OTKJIOHCHHE.

HopmanpHelii 3aK0H pacnpeaesieHus Clly4ailHON BeIMYMHBI.

Cucrembl ciydailHBIX BelIWYMH. 3aKOH pacmpenesieHus. UNCIOBbIE XapaKTEPUCTHUKH CHCTEMBI CITyYalHBIX
BEJIMYMH. 3aBUCHMOCTb CIIyYalHBIX BEJINUHH.

VYmers

- COTMOCTABJIATh PEATBHYIO 3379y
C OompeeneHHON 00IacThi0
MaTeMaTHYCCKUX 3HAHUH,

- IPUMEHSTh TUIIMYHbIE
MaTeMaTH4YeCKHue MOJICITH B
po(hecCHOHANLHOM e TeNIbHOCTH

IIpumepnsvle npakmuyueckue 3a0anusn 01 IK3amena:

1.

X—4y—-27=-3,
Pemmts cucteMy TMHEHHBIX anre0pandecKux ypaBHEeHHN 3X+y+z=5
3X-5y-6z=-7.
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[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

- HaXOIUTh PEIICHHUE
dbopManr30BaHHOU 3aa4H,
UCTIONIB3Ys CBOMCTBA
MaTeMaTU4YCCKUX O0BEKTOB,

—  MHTEPIPETUPOBATH
dbopManbHO (MaTeMaTU4ecKu)
TIOJTYYCHHBIH PE3yiIbTaT

— pemiate 3aJa4d 10 HW3y4aeMbIM
TEOPETHIECKH pa3Jieiam;

— o0cyxaaTh Croco0bI
3¢ $HeKTUBHOTO penIeHus
muddhepeHInaNbHBIX YPaBHEHUH U WX
cucteM; onpeaenith 3(pQekTHBHOCTD

pelieHus 3aJa4y, MOJYYCHHOTO C
MOMOIIBI0  YUCIICHHBIX  METOJIOB;
pacro3HaBaTh 3¢ PeKTHBHBIC
pe3ynbTaThl 00paboTku
OKCTICPUMEHTANBHBIX ~ JAHHBIX  OT
HEAPPEKTUBHBIX

X+y+z=0,
2. Pemmts cucteMy nuHEHHbIX anreGpanueckux ypasuennii 3 2X — Y —Z =0,
3x+4y+z=0.
3. Hammcath ypaBHEHHE TIPAMOIA , Ipoxosmeii uepes Touxy M (1,2) napaienabHoN npsamMoi 5x+2y+20=0.
4. Bemmcmms Q- b p ax 6, ecm @ = (1,1,1), b = (0,2,1).
Hanucats ypasraenue npamoii AB | ecnu A(— 1,2), B(Z,—l)

6. Hammcats ypaBHEHHE IPAMOIA, mpoxosmei yepes Touxy M (1,0) napajuieIbHOM MpsiMOi S 7,

x
N
<
|
N

7. Tloxasark, 4to mpsiMele 2X — y— 20=0u—x-— 2y —3=0 nepnennuKkynsApHsL

2x—y+4=0, —4x+2y-10=0

8. HOKa3aTL, YTO MIpsAMBIC napajjieJibHbI.

9. Hamucarts ypaBHEHHE NPSMO#i, OTCEKAIONIEH Ha OCSIX KOOPJIUHAT OTPE3KH 2 U 3.
10. HamucaTs ypaBHeHHe IpAMoii, ipoxoasieii uepes Touxy M (— 2,3) NEPNEHIUKYIIIPHO MPSIMON
X+2y+20=0.
11. BeraucnuTe mpenernsr:
_ 14+4x—x" . .. 3x-arcsin2x
a) Ilmﬁ, 0) I|m73,
xom X+ 3X° + 2X X0 COS X — COS™ X

. J2x-1-+5
B) [jm —~— — .

x—3
X=cCtg2t,

y = In(sin2t).

x—3
d .2
12. Haiinute d—y st GyHKOWi: a) Y = et 0) {
X

13. Haiitu sxcTpeMyM QyHKIMU U TOYKH neperuda Y = X* —4x® —48x* +6x -9

1-cosx ax ® j(2x+5)-exdx.

14. Haiit HeonpeAeNEHHBI MHTETpANl:  a) Isin 3x-cos5xdx, 0) J-
(x—sin x)?

J20
J- xdx _
2 \/x2+5

1
16. Be4ucIuTh OTNpEICICHHBIA HHTErpall I4x .arcsin xdx -

15. BerauciuTh onpeiesieHHbIH HHTerpal

0
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2
17. Haifti momans Qurypsi, orpanudennoii muamsvu: X =4, y© =4X.

_fo_v2 _ 2 3
18. Haiit 1 nocTpouTh 00J1acTh onpenesieHns: QyHKINU U=y9-x"—y" +(x-Y) .

3 .
19. Haiftu nonmeri guddepenmman pyrxmm: 2 =X IN'Y —SiN2Xy.
20. HaiiTi yacTHbIE NPOM3BOJHBIE TEPBOTO MOPAAKA (QYHKIHUK:

z =5x%y% +In(x+4y).
21. Hamucath ypaBHEHHE KacaTelbHOM IIIOCKOCTH U HOPMAJIH K TIOBEPXHOCTH Z = 4/ X% + y2 B Touke (3, 4, 5).

22. Uccnenosars Ha OKCTpeMyM QyHknuio Z = X2 - 2xy + 4y3

23. Pemure 3agauy Kom: yCOS2 xdy = (y2 +l)dX, y(O) =0.

24. TIpu nocraBke ¢ 3aBoza Ha 6a3y 1000 paxnonpreMHUKOB, y 55 BBIIIIN U3 CTPOs JaMIibl. HaiiTn BeposTHOCTH
TOTO, YTO B3ATHII HayAady MPUEMHUK OyIeT NCIIPABHBIM.

25. IlaTHAMaTh SK3aMEHAIIMOHHBIX OMIIETOB COAEpIKaT 10 2 BOIPOCa, KOTOPBIC HE MTOBTOPSIFOTCS,
9K3aMEHYIOIINICS 3HAET TOJIBKO 25 BOpocoB. HaiiTi BEpOsITHOCTH TOTO, UTO 3K3aMeH OYAET CIaH, eCIH IS 3TOT0
JIOCTaTOYHO OTBETUTH Ha J[Ba BOIIPOCA OJJHOTO OMIIeTa.

26. [IpuHrMaeM BEpOSTHOCTH POXKICHUS MaJIbuUKa U ICBOYKH paBHBIMH. HaiiTi BeposTHOCTB TOTrO, uTO cpenu 10
HOBOPOJXKJCHHBIX 6 OKa)KyTCSl MaJIbUNKaMHU.

27. JlaH 3aKOH pacrpelielieHns: JUCKPETHOW CIy4aiiHO# BEJIMUHHBbI:

x: | 110 | 120 | 130 | 140 | 150
p: 101 (02|03 |02 |02
BBIYUCIIUTD €€ MaTeMaTH4IeCKOe OKHUIaHNE, TUCTIEPCUIO U Cpe/iHEee KBaIPaTHIECKOE OTKIIOHEHHE.
28. [lana ¢yHKIUS pacipeaeacHUs HeMPEPHIBHOM CTydaiiHON BETUMYUHBI X

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

Haiitu mutoTHOCTE pacnpenenenus f(x), mocTpouTs ee rpaduk, BEpOSTHOCTD MONAAaHUS B 3aJaHHBII
uatepsan [0,5; 2], Mx, Dx, ©x.

29. 3agaHo pacnpeesieHue BEPOSITHOCTEH IMCKPETHON TBYMEpPHOH CilydaiHOW BEJTMYMHBIL:

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




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

DJIEMEHT OHCHO‘IHBI@ cpeacrBa
oOyueHus
KOMIIECTCHIIN
HaiiTi 3aKOHBI pactpeneneHus COCTaBISIOMUX, KOIPPUIMEHT KOPPETALUH
30. ITo BEIGOpKe Tpy 3ananHOM ypoBHe 3HaunMoctn OL = 0,05 nposeputs no kpurepuro Iupcona rumotesy o
HOPMAJILHOM PaclpeeeHud FeHePaTbHON COBOKYITHOCTH. B cilydae MPUHATHS THITOTE3bI O HOPMAILHOM
pacrpeeseHiy HAWTH JOBEPUTENBHBIE HHTEPBAIIBI I MATEMATHUECKOTO OXKUIAHUSA (I ¥ CPETHETO
KBA/[PATUYECKOTO OTKJIOHEHUs G TMpH ypoBHe HajexHoctd Y =1—ot
X 4 7 10 13 16 19 22 25
1
n. 6 11 14 22 20 13 9 5
I
31. V3 HOpMaJIbHOM reHepaILHON COBOKYITHOCTH U3BJICUeHa BEIGOPKA 06bema 1 = 15:
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
TpeGyercs npu yposwe snaunvoctu ¢¢ = 0,05 nposepurs nynesyio runoresy H : o? = ¢ =55, npunss B
KauecTBe KOHKYpHpyHome runotess: a) H, : o’ #55, 6) H, : o’ >55 wm H, :o® <55 B 3aBHCHMOCTH OT
MOJTyYEHHOTO 3HAYCHUA O 2
Bmagers - METOZaMHU PabOThI C Pa3IHUHBIMU | [Ipumepnsie npuknaousle 3adauu u 3a0anus

10 IPUPOAE MaTEMaTHUYECKUMHU
00BEKTaMHU,

- IPAaKTUYECKMMHM  HaBbIKaMU
JI0OKa3aTeNIbCTBA CYKACHUUI

- YMEHHUEM TEOPETUYECKH OOOCHO-
BbIBATh BBIBOJFBI,

- MaTeEMaTUYECKMMH METOIaMHU
ONMCaHUs PEATBHBIX MPOLECCOB B
npodeccuoHaIbHOMN e TeTbHOCTH

- MPaKTUYECKUMHU HaBBIKAMU
WCTIOJIb30BaHMs MATEMATHUECKUX
MOHSITHI ¥ METOJIOB (M3y4aeMbIX
pa3aenoB MaTeMaTHKH) TIPH PEIIEHUU
MIPUKJIATHBIX 32134,

- HaBBIKaMU 0000IIEHNUS pe3yIbTATOB
pelieHus1, pe3yabTaToB 00paboTKH

3agava 1. 3aBUCUMOCTB IIyTH OT BPEMEHH NPH NPSIMOIMHEITHOM IBH)KEHUH TOYKHU 331aeTCs ypaBHEHUEM

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

spemenn [ =4C.

3aganue 2. CocTaBbTe AITOPUTM HCCIIEOBAHUS HA SKCTPEMYM (PYHKITMH HECKOJIBKUX MEPEMEHHBIX

3aganmue 3. [ToaroroBsTe OTBETH Ha Bonpock! kK MJI3 Ne 6: UTo 3HAUUT OIIEHUTH FeHEpabHBIE TapaMeTPhI 110
BeIOOpKe? ChopmynmpyiireonpeeneHie ToueqHoN onieHKH. OnpeeNnTe CMEeIeHHbIE U HECMEIICHHBIE,
s¢pexTuBHbIC U HEI(D(DEKTUBHBIE, COCTOSTENbHBIC U HECOCTOSATEIbHBIE OLIEHKH FeHEPAIBHBIX IIAPaMETPOB.
[MpoumnmocTpupyiite onpeeneHns TeOMETPUIECKH. 3aHIINTE pacueTHbIE (GOPMYJIBI JUIs CTPYIITUPOBAHHBIX U

HECTPYIIHPOBAHHBIX JAHHBIX: BEIOOPOUHOTO cpeanero X (YKakKHTe ero BEPOSTHOCTHBIH CMBICIT); BHIOOPOUHOI
nucnepenu Dg. Kak onieHuTh MaTeMaTuyeckoe 0KuIaHue 0 BEIOOPOYHOH cpeaHeit? OneHnTe AUCTIEPCHIO TI0
UCTIpaBJIeHHOH nucnepcun. Kakumu SBISIOTCS TOYSUHBIE OLIEHKH MaTeMAaTHYeCKOTO 0)KUJaHUs, TUCTIEPCUH U
CPEIHEro KBaJApaTHIHOTO OTKIOHEHHS: CMEIICHHBIMH WIIN HEeT, 3 ()eKTHBHBIMU WITH Hed(PPEKTHBHBIMH,
COCTOSATEIIEHBIMU FJTH HECOCTOSTENbHBIMU?

3anaua 4. /I u3ydeHus KOJIMIECTBEHHOTO IPU3HAKa X W3 F€HEPANbHOM COBOKYITHOCTH U3BJIEYEHA BEIOOPKA
Xy, v, X, o6bema N, nmeromas 1aHHOE CTATUCTHYECKOE PAaCTIpe/iCICHNE.

1). IlocTpoiiTe MOJUTOH YacTOT.
2). IocTpoiite SMIUPHUIECKYIO (QYHKITUIO pacrpeieIeHus.
3). ITocTpoiiTe THCTOTPAaMMY OTHOCHUTEIBHBIX YaCTOT.
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CTATUCTUYECKOTO SKCIIEPUMEHTA;

- crtoco0aMu OTIEHWBaHMUS 3HAYHMMOCTH
Y TIPaKTUIECKON PUTOTHOCTH
MOJIYYCHHBIX PE3yIbTaTOB

4). Haiinure BBIOOpOYHOE cpenHee X , BRIOOPOYHYIO THUCTIEPCHIO DB , BRIDOpOYHOE CpeHee

2
KBaJIpaTUIECKOE OTKIOHEHHE G, , HCIIPABICHHYIO JUCIIEPCHIO S° M MCIIPABICHHOE CPEAHEE KBAAPATHIECKOE

OTKJIOHEHHE S .

5). IIpu naHHOM YpOBHE 3HAYMMOCTH OL TPOBEPHTE MO KpUTEpHIO [INpcoHa rumoTe3y 0 HOpMaJIbHOM
pacnpenieleHu reHepaabHON COBOKYITHOCTH.

6). B cmy4ae npuHATHA TMIIOTE3BI O HOPMAaIbHOM paclpeesIeHUH HallIuTe JOBEPUTENIbHbIE HHTEPBAJIBI AJIS
MaTeMaTUYECKOro OKUAAHUS ( U CPEJHETO KBaJPaTHUECKOTO OTKJIOHEHHUsI O IpH JAHHOM YPOBHE HaJIeXKHOCTU

vy =1— o .(Mpunams o = 0,01).

X 9 13 17 21 25 29 33 37

n. 5 10 19 23 25 19 12 7

IIK-2 - roTOBHOCTBHIO MPUMEHSITh AHAJTUTHYECKHE H YMCJIeHHbIE METO/IbI PellleHHsl MOCTABJIEHHBIX 33124, HCN0Jb30BAaTh COBPEMEHHbIEe
HH(OPMALNIMOHHBIE TEXHOJIOTHHU, IPOBOIUTH 00pa00TKY HH(OPMALIMH € UCNOJIb30BaAHHEM MPHUKJIAAHBIX IPOTPAMMHBIX CpeAcTB chepbl
npogeccHOHATbHOM eSITeJIbHOCTH, HCII0JIb30BATh CeTeBble KOMIIBLIOTEPHbIE TEXHOJIOTHH M 0a3bl JaHHBIX B CBOell MPogeccuoHaIbLHOI
00/1aCTH, MaKeThl NPUKJIATHBIX IPOrPaMM /IJIsl pacyeTa TeXHOJIOIHYeCKHX NapaMeTpPoB 000py10BaHN S

3HaTh

- OCHOBHBIC MMOHSATHUS TUHEHHOMN
anreOpsl ¥ aHATUTHYECKOM
reOMEeTpUHU

- OCHOBHBIC ITOJIOKCHUS
MaTeMaTHUUYEeCKOro aHalIn3a,

- OCHOBHBIE TIOHSATHS TEOPUH
BEPOSATHOCTEN U MaTEMATUYECKOU
CTaTHUCTHKH,

1. ®opMynUpPOBKH OCHOBHBIX T€OpEM (CBOMCTB, MPU3HAKOB M3y4aeMbIX MOHATHH, HEOOX0AUMBIE M JOCTATOYHBIE
YCIIOBUS1) B M3y4aeMBIX pasjieax Kypca.

2. MeToabl pacKphITUS HEOTIPEAETICHHOCTEH, BEISICHEHHSI HENPEPHIBHOCTH (DYHKIIMH OTHON ITepeMEeHHOM.

3. AJropuTM™ NmpuOIMKEHHOTO BBIUYUCICHUS QYHKIMK ¢ TOMOIIbI0 quddepeHnnana; Halucanus: ypaBHEHUsI
KacaTeJIbHOI NMPsIMOH (IIOCKOCTH).

4. AnTopHTM IOJTHOTO HCCIe0BaHUS (HYHKIHH.

5. MeTozbI BBISICHEHHS KJIACCOB MHTETPUPYEMBIX (DYHKIMH, a TAKXKe METO/IbI HEOCPEICTBEHHOT'O HHTEIPHUPOBAHMS
1 MHTETPUPOBAHMS OCHOBHBIX KJIacCOB (pyHKIMIL.

6. CriocoOBI BBISICHEHHSI CXOJUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

9. OcHOBHBIE CIIOCOOBI CTATUCTUUECKOM MPOBEPKH I'MITOTE3, BEISCHEHUS JJOBEPUTEIBHBIX HHTEPBAJIOB IS
apaMeTPOB PACIPECICHHUS.

10. MeTopI TPOBEPKH TOMYIIEHHS OIIHOOK HEPBOTO MIIM BTOPOTO POJia IPH MPOBEPKE CTATHCTHYECKUX TUIIOTES.
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oOyueHus

OneHouHble CpeacTBa

VYMeTh

- pacro3HaBaTh BO3MOKHOCTb
AHAJTUTHYECKOTO PELICHHUS 3a1a4H,
- CAaMOCTOSTENIBHO pa3padoTaTh
QITOPUTM PELICHUS 3aa4H,

- KOPPEKTHO OOOCHOBBIBATH
HE00XO0IUMOCTh MPETIOKEHHOTO
METO/Ia PEeUICHHUs 3a/1auH,

- IPEeIJIOKUTH Hanboliee

3¢ peKTUBHOE pPEIICHHE,

- YMETh MCIIOJIb30BaTh MPHUKIIATHBIE
POTPAMMHBIC TTPOTYKTHI.

IIpumepnsle npakmuyueckue 3a0anus u 3a0a4u
3ananme 1. CocTaBbTe aNrOPUTM PELICHUS ..... 3a]JaUH.

3aganue 2. Berancnure npuOIMmKeHHO Y = W mpu X = 1,03.
3agaua 3. Beraucnure npenen mo npaBuiry Jlomuras leng w .
- X° -4
3aganned.Chopmynnpyite HEOOXOAUMBIC U TOCTATOYHBIE YCIOBHE KCTpeMyMa (GYHKIIMHA OIHOH MEepeMEHHOM.
12
x2 -4
3anaua 6.KakoB reoMeTpryecKuii CMBICI ONPENICICHHOTO HHTETpasia OT JaHHOH (QyHKIMK B JaHHOM UHTEpBAJIC B
JIEKapTOBOM cucTeMe KOOpauHaT?
3ajanue 7. YKaxuTe BEPHOE YTBEPKICHUEO (QYHKIIMHU JIBYX MEPEMEHHBIX:
a). TpPaJIueHT MEepHeHINKYIAPEH KacaTelbHOH MI0CKOCTH;
6). TpaIUeHT SABIAETCS IPOU3BOAHOM MO HAPaBICHUIO;
B). TPaJIMCHT SIBJIACTCS KacaTeJIbHOM K JINHUU YPOBHSI;
T). TPaANCHT ONPEeNIIeT HalpaBIeHNe MaKCUMaJIbHOM CKOPOCTH U3MEHEHUS (DyHKIIHH.
3aganne 8. Ykaxure JIOXKHOE yTtBepkaeHue o QyHKIIUHN IBYX ITIEPEMEHHBIX
a). HempephIBHAS QYHKIUS Beeraa nuddepeHnupyema;
0). hyHKIUS, IMEIoIIas peaes B Touke M, MOXKET OBITh pa3pbIBHA B 3TOMH TOUKE;
B). y anddepeHnupyemMoit QyHKINH CYIIeCTBYIOT YaCTHBIE IIPOU3BOHBIE;
T'). U3 HETIPEPHIBHOCTH YACTHBIX MMPOM3BOAHBIX B ToUke M cienyer nuddpepeHnnpyeMocTb (yHKIIMH B 3TOH TOUKE.
3apaua 9. /IByms MeToiaMH IPOBECHBI M3MEPEHHS OJJHOM U ToM ke (pusnueckoit BeanduHbl. [lomydeHs
CJIEIyIOLINE PE3YIbTAThI:
a) B mepBoM ciydae 145, 133, 143, 121, 135, 132, 133, 148, 133, 134;
6) Bo BTOpOM ciryyae 128, 120, 116, 115, 143, 115, 120, 138, 115, 120.
MO>HO JI1 CUUTATh, YTO 00a MeToa 00eCIIeYNBAIOT OANHAKOBYIO TOYHOCTh H3MEPEHHMH, €CIIN IPUHATh YPOBEHb

3apaua 5.VcenenoBarh GYHKUMIO U IOCTPOUTH €€ TPAQUK: y = 2 +

snaunmoctn @ = 0,099 [Ipenmnonaraercst, 4To pe3yabTaThl H3MEPEHUI paclpe/ieeHbl HOPMAJIbHO M BEIOOPKH
HE3aBHCUMBI.

3apaua 10. Mccnenyercs paboTa NpOMBILIIIEHHBIX arperaToB 10 MPOLECCY W3BJICUCHUs TS U3 IPUPOJIHOTO
rasza. VicpITBIBaIOTCS 1Ba TeXHOJIOTHYECKUX peskuma Nel i Ne2, uToOBI BRIOpATh JTyUIINii 110 IPU3HAKY
HanOoJBIIEro mporneHTa n3BnedeHus renus (6sm3ko x 100 %).PesynpraTer HabmoAeHNI IpeICTaBICHBI B TAOIUIIE
Texnonorusal, N=120

%Hex [98.3 [985 [9872 [98.91 [99.0 [99.15 [992 [995 [99.72 [99.85 [ 99.86
n 2 2 4 10 6 10 24 30 26 4 2
Texnomorus2, N=42

| %Hex | 9843 [995 [98.71 [98.82 [99.22 [99.54 [99.73 [99.92 |




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

DJICMCHT OueHOquIe cpeacrBa
oOyueHus
KOMIIECTCHIIN
[ n |1 | 2 | 10 | 6 |12 |6 | 4 [ 1 |
CdhopMynupyiiTe 1 MPOBEpbTE CTATUCTUYECKYIO THIIOTE3Y, HA OCHOBAHHU KOTOPOH MOXKHO BBICHHUTD: OTINYAIOTCS
JIM TEXHOJIOTUYECKHIE PEXKUMBI M €CITH [d, TO KAKOH U3 HUX Jy4ine? (IPUHATH yPOBEHb HanexHoCcTH 0,95).
Bnazgets - IppeMaMU aHAJIMTUIECKOro 1 Ipumepnsie npakmuueckue 3ad0anus

YUCJICHHOT'O pCHICHUA MMPUKIIAAHBIX
3a/a4,

- HABBIKAMU UHTEPIIPETUPOBATH
NIOJTyYCHHBIC PE3YIIbTATHI,

- MeToAaMu 00padOTKH
uH(OPMAIIMHU C UCIIOIb30BAHHEM
MPUKIAJHBIX IPOIPAMMHBIX
CPEJCTB IMPUKIIATHBIX 3a/1a4,

- cnoco0aMu OIICHUBAHUS
3HAYMMOCTH U TMPAKTHUECKOU
IMPUTOJHOCTH ITOJTYUCHHBIX
pe3yJIbTaTOB,

3ananume 1. [lopazmpiuuisiire:

1) BepHo 111, 9TO CyMMa, pa3HOCTb U MIPOM3BEJICHNE IBYX YETHBIX (pyHKIMil ecTh yeTHas GpyHKIus?

2) Kakoii, B cMbICiIe UETHOCTH, OyIeT (GYHKIHS, paBHAs IPOU3BEJCHUIO (CyMME) IBYX HEUETHBIX (DYHKLUH?

3) CymiecTBYIOT U QyHKI[HH, 0OpaTHBIC caMUM cebe (MPH JJ0Ka3aTeIbCTBE BCIIOMHUTE MPEIJIOKESHUE O
rpadukax oOpaTHBIX QYHKLUI)?

4) Mosxert nu ueTHas QyHKIUS OBITH CTPOTO MOHOTOHHOM?
3apanue 2.CucreMaTH3upyiite 1 00001IKTE BCE KIIOUEBBIE MOHSITHS M IPUEMBI PELICHHS TUIIOBBIX 3aa4 [0 TeMe
«ITpousBonnas» u «I[IpumeHeHne MPoOM3BOAHON MPH Ucce0BaHNU QyHKUMI». Pe3ynprar opopmure B Buzie
TaOMuIBL.
3ananue 3. YpaBHEHHE PErpeccHH, ONMCHIBAIONIEE BBIXO Y(B IpaMMax) HEKOTOPOTO BEIIECTBA MIPU XUMUYECKON
peaxIyy B 3aBUCHMOCTH OT TeMIrepatypsl tB arperare y=0,05+0,27t, ko3¢ durmenT nerepMuHanuy MoaeIH
R?=0,88. Jlaiite HHTEPIpETannio K03(Q(OUIIMECHTOB YpaBHEHHS Perpeccn, Haiaute K03 QuimenT Koppessiun
Mexay Y ut. SBnsgercs a1 MOAeNb NPUrOIHOM K MPaKTUUECKOMY UCHOIb30BaHuI0? [Touemy?

ITK-16- cioco0HOCTHIO IIAHNPOBATH M MPOBOIAMTH (PU3HYeCKHE U XMMUYeCKHe IKCIIEPUMEHThI, IPOBOAUTH 00pPab0oTKY MX Pe3y/bTaTOB U
OLIeHMBATH MOTPEIIHOCTH, BBIIBUIaTh TMIIOTE3bl H YCTAHABJIUBATH TPAHUIbI X IPUMEHEHH s, IPUMEHATh METOAbl MAaTeMATHYeCKOI0
aHAJIN3a ¥ MOJACTHPOBAHHUS, TEOPETHYECCKOI0 M IKCIIEPHUMEHTAJIBHOI0 HCCJICAOBAHUS

3HaTh

-OCHOBHBIE METOJIBI
CTaTUCTHUYECKONH 00pabOTKU
HKCTIEPUMEHTAIBHBIX JaHHBIX,

- METO/IbI TNIAHUPOBAHUS

IKCIIEPUMEHTA,
- METOJIMKY MTPOBEPKH
CTaTUCTHYECKUX THITOTE3,
- METO/Ibl aHAJIM3a CTATUCTUYECKUX
TTAHHBIX

. I[Ipenmer MaTeMaTHYECKOH CTaTUCTHKH. | eHepanbHast COBOKYIIHOCTh M BBIOOpKA. BapruannoHHsIit psi.

. [lomuron. I'mcrorpamMma. OMrmpuyaeckast QyHKIUS pacipeiesICHHS.

. CratucTiuecKkre OLEHKN ITapaMeTPOB paclpeie]IeHUs TeHePAIbHOM COBOKYITHOCTH T10 BEIOOPKE

. lHTepBasibHBIE OLICHKH ITAPaMETPOB PaCIIpe/IeNIeHNs TeHEPaIbHONH COBOKYITHOCTH 110 BEIOOpKE

. O0mas cxema MPOBEPKH NapaMeTPUUECKOI CTaTUCTHUECKOM THITOTE3HbI.

. Henmapamerpuueckue crat. runoressl. Kpurepuii cornacus. Kpurepuii Ilupcona u xpurepuiit Konmoroposa-
CMupHOBa IS IPOBEPKU TUIIOTE3BI O BUJE PACIIPEACIICHIS SKCIIEPUMEHTAIBHBIX TaHHBIX.

7. KoppemsmuoHHbIH aHaIHU3. DMIUPUIECKUN K0d(DPUIHMEHT KOppesIin.

8. HaxoxaeHue ypaBHEHHUs IMHEHHOM perpeccur METOJOM HaUMEHbBIIHX KBAJPaToB.

9. OueHka Ka4yecTBa YpaBHEHHUS PETPECCUU U €r0 HHTEPIpeTaIHs

10. AnroputM nonbopa ¢yHKuMH (IUIOTHOCTH) paclpelielieHHs BHIOOPOUYHBIX JaHHBIX, HA OCHOBE aHaJIM3a

NN B WN




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

IIIEMEHT O1LieHOYHBIC CPENICTBA
oOyueHus
KOMITCTCHIHH
BLIGOpKI/I 1 €€ XapaKTCPUCTUK.
VMeEThb - OIIEHHUBATh MMOTPEIIHOCTh Ilpumepnsle npakmuueckue 3a0anus u 3a0a4u

CTaTUCTUYECKUX JaHHBIX,
- BBIYHCIISATH TOYEUHBIE OLIEHKH
OTJIENIbHBIX [1apaMETPOB
JKCIIEPUMEHTA,

- HaXOJIUTh UHTEPBaJIbHbIE OLIEHKH
TpeOyeMbIX mapaMeTpoB,

- OLICHUBATh 3aBUCUMOCTb MEXY
pa3IMYHBIMH (PaKTOpaMu
JKCIIEPUMEHTA

3amanue 1. Yto BiusieT Ha HHTEPBAILHYIO OLICHKY MapaMeTpa (MareMaTHYeCKOTo OXKHIaHMS, IUCIIECUH, CPETHErO
kBazparndeckHaliTi METOJOM MOMEHTOB MapamMeTphl pacrpenenenuns [lyaccoHa o JaHHBIM PEACTABICHHBIM B
TabauLe

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

3apnaua 2. [IpousBoauTeny HOBOTO BH/a aCTIMPHUHA yTBEPKIAIOT, YTO OH CHIMAET T'OJIOBHYIO 0011b 32 30 MUHYT.
CuyuaifHas BeiOopka 121 denoBeka, cTpaalomuX roJIOBHBIMH OOJISIMH, TTOKa3aja, YTO HOBBIH THIT aCITUPHUHA CHU-
MaeT roJOBHYIO 601b 3a 28,6 MHHYT IIPU CpeAHEM KBaJpaTUYecKOM OTKIOHeHHH 4,2 MUHyTHI. [IpoBepbTe Ha
ypoBHe 3HaunMocTH o = 0,05 cpaBeyIMBOCTh 'YTBEPXKIEHUS IPOU3BOAUTENEH acIUpUHA O TOM, YTO 3TO
JIEKapCTBO M3JICUYMBACT rOJIOBHYIO 00716 3a 30 MUHYT.

3agaua 3.IIpoBeputs Ha ypoBHe 3HauMMOCTH 0.=0,05 rUMOTE3y 0 HOPMAIBFHOM paclpeieIeHUH TeHepaIbHON
COBOKYIHOCTH X, UCTIOJIb3Ysl KpuTepuid [InpcoHa, 1o JaHHBIM BRIOOPKH

m; 3 15 11 7 4

m; 4 9 15 9 5

3anaua 4. KoppensinoHHO-perpeccHOHHbIN aHanu3. M3y4aercs 3aBUCHMOCTb 00bema npojax Y (Teic.py0.) oT
ILIOIA/M TOProBoro 3ama X (M%)

Onpenenuts K03 PUIIHEHTH ypaBHEHHUS TapHOU
JIMHEWHON perpeccuu, BhINIUCATh YpaBHEHHUE,
TMOATBEPAUTL €0 3BHAYUMOCTD B IICJIOM U OTIIMYHC OT
HYJI KQOKIO0TO 13 KO3 (QHUIIMEHTOB IIPH yPOBHE
3HaunMoctd 0=0,05. OnpeaenuTs:kKodQPUIreHT
KOPPEISILNN MeX 1y nepeMeHHBIMU X U Y; 3HaueHHe
cMbIcT K03 duimenTa reTepMuHaLUK; CMBICTT
K03(h(PUINEHTOB ypaBHEHHS PErPecCHH; MPOTHO3HOE
3HaueHHUE pe3yibTara mpu X=45; TUCrepCcHro OMMOKH

BbIBO4 UTOrOB

PezpeccuoHHAA cmamucmuka
0,72
0,52

MHOKeCcTBEHHbIA R
R-kBagpar
HopMMpOBaHHbINA R-
Keagpat
CTaHaapTHaA ownbKa
HabnwoaeHua

0,46
10,45
10,00

JMCNEepCUOoHHbIN aHanu3

3Hauu-
mocme F
0,019

df ss Ms F
Perpeccua 1 945881 945,381 8,656

OcraTok
Utoro

8
9

874,219
1820,100

109,277

Koagpu

yueHmol

Cmaxdapm
Haa cmamuc P-
owubka

£

muka  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

MOJCIIN.




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

3JIEMEHT OueHouHbIe CpeiCcTBa
oOyueHus
KOMIIETECHIINH
Bmagets - MaTEMaTHYCCKUM armaparoM H MpumepHble NpakTUYecKue 3agaHus u 3apaum

HaBBIKaAMH €I'0 UCIIOJIb30BaHUA 1A
OIHMCAHMUS SKCIIEPUMEHTAIBHOTO
HCCIIECI0BAHUS

- HABBIKAMH U METOIMKAMH
000011IeHUS pe3yabTaTOB
IKCIIEPUMEHTAILHOM
JeATSILHOCTH,

- croco0aMu OLICHUBAHHUS
3HAYUMOCTHU U HpaKTH'—ICCKOfI
HPUTOJHOCTH MOTYYSHHBIX
pe3yIbTaTOB.

3aoaua 1 Haiitu METOAOM MOMCHTOB NMapaME€TPpbl HOPMAJIbHOTO paCcOpeACJICHUA MO0 JaHHbIM, IIPCACTABJICHHBIM B

TabIMIEe
Xi 0.3 0.5 0.7 0.9 1.1 1.3 15 1.7 1.9 2.2 2.3

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

3agaua 2. [TocTpouTs HHTEPBAIBHYIO OIICHKY MATEMATHIECKOTO OXKHIAHHS CITyIaifHON BEIMIUHBI X, €CIIH
M3BECTHO, YTO CPEe/IHsA apudpMeTHIecKas BLIOOPKU BbIOOPOUHAs aucnepens () 05, 00beM BoibopkH 5(. [lpunsth

ypoBenb 3HaunmMoctu 0,05.

3apnayva 3.IpennonoxuM, 4To CpeaHss AIuHA 15 MHHEeeK, ciryJaiiHO BRIOPAaHHBIX B MarasuHe KaHIEISPCKUX
MpUHAAJIEKHOCTEN, cocTaBuina 20,04 cM npu cpeaneM kBaapaTuieckoM otkioHeHuu 0,015 cm. Moxxem 11 Mbl
CUUTATh, YTO CPEIHSIS AJIMHA JIMHECK, MIPOIAIONINXCS B Mara3uHe, paBHa 20 cM, MM MOXKHO YTBEP)KAATh, YTO MX
mumrHa 60mbire 20 cm? (o= 0,05).

3agaua 4.113 mapTun HOOBITEIX aTMa30B CIIy9aifHBIM 00pa3oM 0TpaboTaHH 6 SK3eMIUIIPOB. BeIOOpoUuHbIil cpemHmii
BEC U CTaHJAPTHOE OTKJIOHEHHE UX OKazanuch paBHbIMU 0,53 kapata u 0,0559 kaparta coorBectBeHHO. [IpoBeprTe
HYJIEBYIO THIIOTE3Y O TOM, YTO CpeIHUil Bec anMasa paBeH 0,5 kapaTa Ipu aJIbTepHATUBHOM I'MIIOTE3€ O TOM, UYTO OH
6oubine 0,5 kapara. YpoBeHb 3HAaUUMOCTH MPUHSTH paBHbIM 0,05.

3anauya 5. MmeroTcst naHHbIe 0 pe3ylibTaTax MPOBEPKU KayecTBa JIeTaIe:

ITaptus neraneit O0beM mapTuu Cpeassisi IPOYHOCTh Hucnepcus
J10 u3MEHEHUS TEXHOJIOTHH 100 40 250
H3TOTOBJICHHS
[Tocnie n3MeHeHus: TEXHOJIOTUH 100 44 150
W3TOTOBJICHHS

. 2
SBngercst nu MoBBIIEHHE TPoYHOCTH Aetaneil ¢ 40 1o 44 Kr/cM® CyIIecTBEHHBIMHM HACTOJBKO, YTO €ro MOXKHO
CUUTATh CIIEACTBHEM M3MEHEHHS TEXHOJIOTHH, WM XK€ 3TO Pe3yJbTaT CIydailHOW KoJeOIeMOoCTH mokasarenei, u
MTOTOMY M3MEHEHHE TEXHOJIOTHH Helb3sl cunuTath dppexTuBHbM? (a0 =0,05).




0) Ilopsinok nmpoBeneHNst MPOMEKYTOYHOM ATTECTALMH, MOKA3aTeJH M KPUTEPHH OLICHUBAHMSA:

[TpomMexxyTouHast aTTeCTaUs [0 TUCIUIUTHHE «MaTeMaTHKay» BKITFOYAET TCOPETHUSCKUE
BOTIPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS 00yJYarOIIMMUCS 3HAHUH, U IPAKTUYCCKHE
3aJlaHusl, BBISABIISIONINE CTEIICHb C(OOPMHUPOBAHHOCTH YMEHUH U BIIAJICHU, TPOBOAUTCS B (hopme
sk3ameHa (1 u 2 cemecTpsl).

DK3aMeH 10 JaHHOW JUCHIHUIUINHE TPOBOJAUTCS B YCTHON (hopMe 1O IK3aMEHAIIMOHHBIM
OuseraM, Kbl U3 KOTOPBIX BKJIFOYACT 2 TEOPETHYECKUX BOMPOCA H JIBA MPAKTHUECKUX 3aTaHUS.

Iloxazarenu u KPUTCPUU ONCHUBAHHUSA IK3aMEHA:

— Ha OLIEHKY «OTJIMYHO» — 00y4aroNHiicsi IEMOHCTPUPYET BHICOKUN YPOBEHb CHOPMHUPOBAHHOCTHU
KOMIIETEHIIH, BCECTOPOHHEE, CUCTEMAaTHIECKOe U TIIyOOKOe 3HaHHEe Y4eOHOro MaTepHara,
CBOOO/IHO BBINOJHSIET IPAKTUYECKHE 3a/1aHus1, CBOOOIHO ONEPUPYET 3HAHUAMU, YMEHUAMU,
MIPUMEHSET UX B CUTYALUSIX IMOBBIIIICHHOW CIIOKHOCTH.

— Ha OLIEHKY «X0POII0» — 00yJarouiics JEMOHCTPUPYET CPEHUN YPOBEHb CPOPMUPOBAHHOCTU
KOMIIETEHIMI: OCHOBHBIE 3HAHMS, YMEHHs OCBOEHBI, HO JI0IIYCKAIOTCSl HE3HAYUTEIbHbIE OINOKH,
HETOYHOCTH, 3aTPYAHECHMS IPA AHAJTMTUYECKUX OIEpallUsAX, IEPEHOCE 3HAHUM U YMEHHUI HA HOBBIE,
HECTaHJapTHBIEC CUTYyaLUU.

— Ha OLIEHKY «Y/AO0BJIETBOPUTEIbHO» — 00yUYaIOLINiCs JEMOHCTPUPYET MOPOTOBBIN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUI: B X0J1€ KOHTPOJIbHBIX MEPOIIPUATHH JTOITYCKAIOTCS OIITHOKH,
IPOSIBIISIETCS] OTCYTCTBHUE OT/ENIbHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YYarOIUICS UCIIBITHIBAET
3HAQYUTEIIBHBIE 3aTPYIHEHHUS [IPU ONIEPUPOBAHNHN 3HAHUSAMU U YMEHMSMU IIPU UX IIEPEHOCE HA HOBBIE
CUTYALUH.

— HA OILICHKY «HEeY/0BJeTBOPHUTEILHO» (2 Oanna) — 00yJaromuics 1eMOHCTPUPYET 3HAHUS HE
6omnee 20% TeOpeTHYECKOrO MarepHaia, JONYCKAeT CYIIECTBEHHbBIC OIMOKH, HE MOXKET IOKa3aTh
MHTEJJICKTYalIbHbIC HABBIKU PELICHUS MPOCTHIX 33/1a4.

— Ha OILICHKY «HeYA0BJIeTBOPUTEJbHO» (1 6amT) — o0ydaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEACHUS U 00BACHEHHUS HHPOPMAIINH, HE MOXKET MOKa3aTh MHTEIIEKTyaIbHbIE
HaBBIKH PEIIECHUS MPOCTHIX 3a7a4.

8 YueOHo-MeToAMYeCKOE M HH(OPMALIMOHHOE O0ecnieyeHne JUCIUIIIMHBI (MOTYJI51)
a) OcHoBHasA JMTEpaTypa:

1. Illunayes B. C. Briciiasg matematuka: yueOHuk / B.C. [lunaueB. — Mocksa: 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: as aBTOpU3. MOJIb30BATENEH.

2. Maremaruka: yue6. mocobme / FO.M. Hanunos, JI.H. Xypb6enko, I'.A. Hukonosa, H.B.
Huxonosa, C.H. Hypuesa ; nox pen. JI.H. Xyp6enko, I'.A. HukonoBoit. — Mocksa: UHOPA-M,
2019. — 496 c.— (Beicuiee oOpaszoBanue: bakanaBpuar). - ISBN 978-5-16-102130-9. - Tekcr:
anekTponHbii. - URL: https://new.znanium.com/catalog/product/989799. — Pexxum moctyma: st
aBTOpU3. NIOJIb30BATENEH.

0) JlomosiHuTEIbHAS JIUTEpaATypa:

1. Teopus BeposTHOCTE U MaTeMaTHUecKasi CTaTUCTHKa: YdeOHoe nmocobue / buprokosa JI.I'.,
Bbo6puk I''U., Mateee B.U., - 2-e uzn. - Mocksa: HUI[ MH®PA-M, 2017. - 289 c. (Beicmee
obpazoBanue: bakanaspuar) ISBN 978-5-16-011793-5. - Tekct: oanexkrponnsii. - URL:
https://new.znanium.com/catalog/product/370899.— Pexxum nocTyma: Assi aBTOPH3. TOJIb30BaTENCH.



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

2. Maremaruka B mpuMepax U 3ajadax: yued. nocodue / O.M. [lerrsapesa, JI.H. XKypbenko, I".A.
Huxonosa, H.B. Hukonosa, C.H. HypueBa. — MockBa: UH®PA-M, 2019. — 372 c¢. — (Bricmiee
obOpazoBanme: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekct: snekrponHbii. — URL:
https://new.znanium.com/catalog/product/989802.— Peskum mocTyma: 1t aBTOPH3. ITOJIb30BATEICH.

3. Hanko, ILE. Briciias marematuka B ympaxHeHHsX u 3amadax. (B 2-x gactax) [Tekcr] /
I1. E. Janko, A.TI. Ilomos, T. 4. KoxxeBuukoBa. - M.: Breicmas mkona, 1986-2009. ISBN: 978-5-
488-02201-0. - 6omnee 1000 mT.

3. Iunaver B. C. 3agaunuk no Beicimieid Mmarematuke: yue6. mocodue / B.C. [llumaueB. — 10-¢
u3n., crepeorun. — 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 goctyma: uist aBTOpH3. MOJTb30BATENCH.

4, MaremaTtrueckuii aHaJiM3 B BONpOcax M 3amavax : yde0. mocooue / B. @. byrysos, H. U.
Kpyruukas, I'. H. Mensenes, A. A. llIumkus. - 5-e uza. - Mocksa : ®U3MATIINUT, 2002. - 480 c. -
ISBN 5-9221-0284-1. - Tekct : AJICKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/544581 - Pexxum noctyna: [uis aBTOPHU3. MOJIb30BATEICH.

5. Pesnnuenko, C. B. Ananutuueckas reomMeTpus B NpuMepax W 3amadax B 2 4. Yacte 1 :
y4eOHMK M TPAaKTUKYM IS akageMudeckoro O6akanaspuata / C. B. Pesunuenko. — 2-e u3z., ucnp. u
nomn. — Mocksa : U3natensctBo FOpaiit, 2019. — 302 c. — (bakanaBp. AkageMu4eckuil Kypc). —
ISBN 978-5-534-02936-9. — Tekcr : oamekrponsbii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/viewer/analiticheskaya-geometriya-v-primerah-i-zadachah-v-2-ch-chast-1-
436999#page/l -

B) MeToanyeckue yKazaHus

1. AGpamoBa, WM.M. DnemeHTbl BEKTOpPHOW anreOpbl W AaHAIMTUYECKOH IeOMETpHUH:
Metoauueckue ykazaHus Juist cTy1eHToB | kypca Bcex cneruanbaocteil. — MI'TY, 2008. — 16 c.

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

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

4. I'paueBa, JI.LA. OmnpeneneHHbll HHTErpaj: METOAWYECKHE YyKa3aHUS Uil CTYACHTOB —
Marnutoropck: 'OY BIIO «MI'TY um. I''1. HocoBa», 2010 — 12 c.

5. I'paueBa, JI.LA. DnemeHTbl JMHEHHOW ainreOpbl, BEKTOPHOM anredOpbl M aHAIUTHUYECKOM
reomeTpun: YuebHoe nocodue. - Marauroropek: I'OY BITIO «MI'TY um. I'.1. Hocoay», 2010 — 63
c.

6. I'yruna E.M. JlaGoparopHslii npakTukyM 1o cratuctuke ¢ npumeHennem EXCEL: Meron.
yKa3. nis  J1abopaTOpHBIX pabOT MO MareMaTtudeckou craTtuctuke.- Maruuroropck: ['OY BIIO
«MI'TY um. I''H. Hocosay, 2009 — 40 c.

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

8. Masuenko, E.Il. TIpousBognas u muddepenuman ¢pynkuuu. [IpakTukyMm.- MaraHuToropck:
oy BIIO «MI'TY um. I''11. HocoBay, 2010. — 38 c.

9. Masuenko E.Il. HccnemoBanme ¢yHKImii m moctpoeHue rpadpukoB. IllpakTukym. —
Marnuroropck: 'OV BIIO «MI'TY um. I''. Hocoa», 2011. - 20 c.

10. CaBymkuna H.®. KomOunaropuka. Cobsitne u BepositHocTh. Yacts |: KomOunaropuka.
Anrebpa cobbiTuii: Metoa. yka3zaHus 1o aucuuiuinHe «MaTtemaTuka» Ui CTYAeHTOB | Kypca Bcex
cnenmanbpHocTel. — MI'TY, 2007. — 17 c.

r) DJIeKTPOHHbIE PECYPCHI:

1. Amnnpocenko, O. C. [IpakTukym o nuHeiHoM anredpe : yuebnoe nocodue. Y. 1/ 0. C.
Awnnpocenko, T. I'. Ky3una, O. B. Ilerposa. - Maruutoropck : MI'TY, 2014. - 1 31eKTpoH. OmT.
muck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119



https://new.znanium.com/catalog/product/989802
https://new.znanium.com/catalog/product/1042456
https://new.znanium.com/catalog/product/544581
https://urait.ru/viewer/analiticheskaya-geometriya-v-primerah-i-zadachah-v-2-ch-chast-1-436999#page/1
https://urait.ru/viewer/analiticheskaya-geometriya-v-primerah-i-zadachah-v-2-ch-chast-1-436999#page/1
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119300/1028.pdf&view=true

300/1028.pdf&view=true - MakpooObeKT. - TeKCT : 3eKTpOHHBI. - CBEJCHUS TOCTYITHBI
takxe Ha CD-ROM.

2. Annpocenko, O. C. Jluneitnas anre6pa : yueonoe nocoowue. Y. 1 / O. C. Aagpocenko, T. T'.
Kysuna, O. B. IlerpoBa. - Marauroropck : MI'TY, 2014. - 1 snekrpon. ont. auck (CD-ROM). -
3ari. ¢ TuTya. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=906.pdf&show=dcatalogues/1/11188
74/906.pdf&view=true .- MakpooOBeKT. - TEKCT : 371eKTPOHHBIA. - CBEACHUS JOCTYITHBI TAKKE
Ha CD-ROM.

3. bynwiaeBa, C. B. JIuneitnas anrebpa : yueobnoe nocooue. Y. Il. IIpaktuxym / C. B. Bynbruena, T.
B. A6pamosa ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 1 anekrpon. ont. auck (CD-ROM). -
3ari. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757. pdf&show:dcataloques/1/11328
28/2757.pdf&view=true - MakpooObeKT. - TEKCT : 3ACKTPOHHBINH. - CBEAEHUs JOCTYITHBI TaKXKe
na CD-ROM.

4. bynwsrueBa, C. B. Marematuka: HHTErpanpbHOe HCYHCICHHE (DYHKIIMHM OJHOW IEPEMEHHOM.
[Ipaktutkym : yuebnoe nocobue / C. B. bynsruea ; MI'TY. - Marauroropck : MI'TY, 2018. - 1
3JEKTPOH. OIT. JIUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/15262
44/3646.pdf&view=true ). - MakpooObeKT. - TeKcT : 31eKTpOHHBIN. - CBeICHHsI JOCTYITHBI TAK)KE
na CD-ROM.

5. bynbruesa, C. B. Jluneitnas anre6pa : yueOHoe nocobue. Y. Il. [Ipaktuxkym / C. B. Bynbruesa, T.
B. A6pamosa ; MI'TY. - Maruurtoropck : MI'TY, 2017. - 1 anekrpon. onT. auck (CD-ROM). -
3ari. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757. pdf&show:dcataloques/1/11328
28/2757.pdf&view=true - MakpooOBeKT. - TeKCT : 31eKTpOHHBIH. - CBEICHUS TOCTYIHBI TaKKe
na CD-ROM.

6. bonmapenko, T. A. BBenenwe B marematuueckuil ananmus. JuddepeHnuanbHoe ucUUCICHUE
¢byHKIMK OHOM mepeMeHHOH : yueOHoe mocodue / T. A. bonmapenko, E. 10. Xamyrckux, H. B.
Yypcuna ; MI'TVY. - Marautoropck : MI'TY, 2012. - 1 anekrpos. onT. quck (CD-ROM). - 3ari. ¢
THUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1392. pdf&show dcatalogues/1/11238
47/1392.pdf&view=true - MakpooObeKT. - TekcT : meKTpOHHBIN. - CBEJACHUS JOCTYITHBI TAKKe
Ha CD-ROM.

7. 3apenkas, M. A. Jlekuuu o Teopun BEpOATHOCTEH : yueOHOoe mocodue / M. A. 3apenkas ; MI'TV.
- MaruauToropck : MI'TY, 2017. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyin. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2758.pdf&show=dcatalogues/1/11328
30/2758.pdf&view=true - MakpooObeKT. - TekcT : 3MeKTpOHHBIH. - CBEACHUS JOCTYITHBI TAKKe
Ha CD-ROM.

8. Kopotenkas, B. A. ®yHKIINN HECKOJIBKHX MEPEMEHHBIX : yueOHoe mocodue / B. A. Koporernkas,
10. A. U3BekoB ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 anektpoH. ont. auck (CD-ROM). -
3ari. c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show= dcataloques/l/llZlZ
02/1164.pdf&view=true - MakpooObeKT. - TekcT : 3meKTpOHHbBIH. - CBeACHUS JOCTYIHBI TAKKE
Ha CD-ROM.

9. COopHUK WHAMBHIyaJlbHBIX 3aJaHUil MO MaremMaTtmke : ydeOHoe mocodbme. Y. 1 / U. A.
Baxpymesa, E. M. I'yruna, E. . 3axapkuna, 1. A. Makcumenko ; MI'TY. - MaruuToropck :
MI'TY, 2012. - 1 saektpon. ont. muck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1323.pdf&show=dcatalogues/1/11235
58/1323.pdf&view=true ). - MakpooObeKT. - TeKcT : AMeKTpOHHBIN. - CBeIeHHs JOCTYITHBI TAKKE
Ha CD-ROM.



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
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=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=1392.pdf&show=dcatalogues/1/1123847/1392.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1392.pdf&show=dcatalogues/1/1123847/1392.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2758.pdf&show=dcatalogues/1/1132830/2758.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2758.pdf&show=dcatalogues/1/1132830/2758.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
https://magtu.informsystema.ru/uploader/fileUpload?name=1323.pdf&show=dcatalogues/1/1123558/1323.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1323.pdf&show=dcatalogues/1/1123558/1323.pdf&view=true

10. Teopuss BepOSATHOCTEM M MaTeMaTHYeCKash CTATUCTHKA: 3JEKTPOHHOE ydeOHoe mocobue u

MPaKTUKYM ¢ JlabopaTtopHbsiMu padotamu / A. B. U3ocos, JI. A. U3ocosa, JI. A. I'paueBa, E. M.
['yruna. - Marautoropek : MI'TVY, 2013. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyn.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/111894
8/931.pdf&view=true - MakpooOBeKT. - TEKCT : 3IeKTpOHHBIN. - CBeICHHs JOCTYIIHBI TaKXKe Ha
CD-ROM.

n) IIporpammuoe odecnieyenne u MHTEpHET-pecypcehl

1. mporpammHOe obecrieyeHne

HanmenoBanme 10 Ne noroBopa CpoK neHCTBUS TUIICH3NH
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021

MS Office 2007 Ne 135 ot 17.09.2007 6eccpoyHO

7Zip CBOOOJIHO pacIIpoCTpaHsIeMOe 0OeCCpOIHO

PTC Mathcad J1-1662-13 ot 22.11.2013 Oeccpouro

Mathworks MathLab K-89-14 o1 08.12.2014 Oeccpouno

FAR Manager ;}386OIIHO pacnpocTpaHseMoe SeccpoaHo

\9}

. uH(opManmoHHbIe ceTr HTEepHET

Poccmiickass rocynmapcTBeHHass OuOnmoreka [DnektpoHHblid pecypc| /Llentp wuHbOpM.
Texuonoruii PI'B; pen. Bnacenko T.B., Web mactep Kosnosa H.B. — Diexrpon. [lan. — M.: Poc.
Ioc. 6-ka, 1997. URL:http://www.rsl.ru/, ceoboaHbIit.— 3ari. ¢ 3kpana. 3. pyc., aHri.
Poccwuiickass HanmoHanbHast OuOimoreka. [DiekrpoHublid pecype] / —URL: http://www.nlr.ru .
S3.pyc.

lNocynapcrBenHas myOinyHas HaydyHO-TeXHHUYecKas Oubnnoteka Poccun [DnekTpoHHbIil pecypc]
| — Pexxum noctyma: http://www.gpntb.ru , cBo6oaublit.— 3ar. ¢ skpana. S3.pyc .

KommbroTeppa: Bce HOBOCTH PO KOMIBIOTEPHI, KEJI€30, HOBBIE TEXHOJIOTHH, HH(POP-MaIlMOHHBIE
TEXHOJOruu [DnekTpoHHBIH pecypc]. — Ilepuonmdeckoe smekTpoHHOEe MHTepHET-M31aHNE —
Pexxum moctyna: https://www.computerra.ru/ — 3ara. ¢ skpana. S3. pyc.

eLIBRARY.RU. Hayunas osnektponHas OubOmmoTeka. — Pexxum mocrtyma: http://elibrary.ru
CBOOOIHBIN.— 3ari. ¢ ’KpaHa. S3.pyc.

LIBRARY.RU 2.4. Pecypcel unrepHera. Karamor caliToB mNEepUOIUYECKUX H3AAHUM,
AIIEKTPOHHBIE BEpCUU KYpHAJIOB. — Pexum JIOCTYyTIA:
http://www.library.ru/2/catalogs/periodical/?sec=48 , ceobonHbIii.— 3ari. ¢ skpaHa. S3.pyc.
bubmuoreka ®I'BOY BO «MI'TY wum. I'M. HocoBa» [OnextpoHHbIH pecypc]. Pexum
nocryma: http://www.magtu.ru, ceo6oansIii.— 3ari. ¢ skpaHa. S3. pyc.

denepanbHas ciy)x0a rocyIapcTBEHHOW CTaTHCTUKU. — Pexum nocrtyma: http://www.gks.ru/ |
CBOOOTHBIN..— 3ardl. ¢ 3kpana. A3.pyc.

Nudopmannonnas cucrema — EquHoe okHO jgocTyna K MH(GOPMalMOHHBIM pecypcaM. - Pexxum
noctyna: http://window.edu.ru/, ceo6oaHbIi.— 3ari. ¢ 3kpaHa. S3. pyc.

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



https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true
http://www.rsl.ru/
http://www.nlr.ru/
http://www.gpntb.ru/
https://www.computerra.ru/
http://elibrary.ru/
http://www.library.ru/2/catalogs/periodical/?sec=48
http://www.magtu.ru/
http://www.gks.ru/
http://window.edu.ru/
http://www.i-exam.ru/

9 MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHMILIMHBI «MaTeMaTHuKa»

MaTepI/IaJIBHO-TeXHI/I‘ICCKOG obecrneucHue JUCLHMIIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallieHue ayJuTopun

YyeOHbIC ayAUTOPUH IS
MIPOBEACHUS 3aHITHH JICKITMOHHOTO
THIIA

MynbTUMeauiiHBIE CPECTBA XPAaHEHNUS, IIepeiaun U
NpeCcTaBIeHNUs HHPOPMALIUU

VY4eOHble ayAUTOPUHN IS
IIPOBE/IEHUS J1AOOPATOPHBIX
3aHATUH, TPYNIIOBBIX U
MHIVBUAYAJIBHBIX KOHCYJIbTALUMH,
TEKYIIETr0 KOHTPOJIS U
ITPOMEXKYTOYHOM aTTeCTallU

[lepconanbubie koMIbIOTEpPHI ¢ TaketoM MS Office,
00BbeMHEHHBIE B JIOKAJTBHBIE CETH C BBIXO/IOM B Internet,
OCHAIIIEHHBIE COBPEMEHHBIMHU MPOTPAMMHO-METOAMYECKUMH
KOMITJIEKCAaMH JIJIsl pEILICHUS 33/1a4 B 00J1aCTH HHPOPMATHKH
Y BBIYHCIUTEIHHON TEXHUKH

Aynutopuu i CaMOCTOSITEIbHON
pabOTHI: KOMITBIOTEPHBIC KJIACCHI;
YUTAIbHBIC 3aJIb1 OMOJIMOTECKH

[lepconanbubie koMIbIOTEpHI ¢ TakeTroM MS Office,
BBIX0ZIOM B MIHTEpHET U € JOCTYIIOM B 3JIEKTPOHHYIO
MH()OPMAIIMOHHO-00Pa30BaATEIILHYIO Cpe/ly YHUBEPCUTETA

[Tomemenne 1 XpaHeHHs U
PO UIAKTHIECKOTO 00CTyKUBAHUS
yueOHOro 000pyIOBaHHUS

Crennaxxu 17151 XpaHeHHs! yueOHbIX TocoOuil u yueOHo-
METOAMYECKON JOKYMEHTAINH.




