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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

LensiMu 0cBOCHUS TUCHUIITUHBI «MaTtemMaThKay SBISIFOTCS:

* pa3BUTHE MATEMATHYECKOTO MBIIIIJICHUS;

* IPUBUTHUE HABBIKOB UCIOJIb30BAHUSI MAaTEMaTHYECKUX METO/I0B MCCIIEIOBAHUS U OCHOB
MaTeMaTHUYECKOT0 MOICTMPOBAHUS B IPAKTUUECKON 1€ATEIbHOCTH,

* BOCIIMUTAHHUE Yy CTYJEHTOB MaTeMaTHYECKOM M TEXHMUYECKOW KYJIbTYPhI, KOTOpas
IpeJnoyiaraeT 4YeTKoe OCO3HAHME HEOOXOJUMOCTH M BaKHOCTH MAaTEMaTUYEeCKOW MOATOTOBKH
JUIsl COBPEMEHHOTO CIIELIMATIUCTA.

IIpuoOperaemble 3HAHUS AOJKHBI OBITH JOCTATOYHBIMHU JJISl YCHEIIHOTO OBJIAJCHUS
OOIIeHAyYHBIMH U OOIIECHH)KEHEPHBIMU JTUCIMIUIMHAMU Ha HEOOXOIMMOM HAyYHOM YpPOBHE.
Tpebyercs pa3zBUTHE YMEHUH CTYACHTOB CAMOCTOSATENILHO PACIINPSITh MATEMaTUYECKUE 3HAHUS U
IPOBOAMTH AaHAIM3 MPUKIAJAHBIX 3a/ad, IPUBUTHE HABBIKOB MCIIOJIb30BAaHUS MAaTEMAaTUYECKUX
METO/I0B U OCHOB MaTe€MaTHYEeCKOI0 MOJEIMPOBAHUS JUIsl ONUCAHUS (PU3MUECKUX, XUMUYECKHUX,
TETUIO(PU3NUECKUX TPOIECCOB, MPOTEKAIOUINX B OKPYKAIOIMIEM MHUpEe, OaKalaBpbl OJIKHBI
OBJIQJIETh ~ OCHOBHBIMM  AHAJIUTHKO-TEOMETPHUUECKUMH  METOJaMH  MOJEIMPOBAHUS U
UCCIIEI0BaHMS TAKHX 3a]1a4.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

Jucuunnuaa MaTemaTtrka BXOJUT B 6a30BYIO YacTh Y4eOHOTO IIaHa 00pa30oBaTeIbHOM
IPOTPaMMBI.

Jisa  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJAJCHUSA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTAH/ IPAKTUK:

Huctmmummaa  b1.6.09.  «Maremaruka» BxomuT B 0a3oByr0 dacTh Oioka 1
obOpasoBarenbHON porpaMMel 1o HanpasiieHuro 18.03.01 — Xumudeckas TEXHOIOTHSI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
chopMUpOBaHHBIE B pe3ylbTaTe W3YUYCHHs] TUCIUIUIMH: «Anredpa W Hayala aHalu3ay,
«"eomeTpusi» B 00bEME MPOrpaMMbl CpeIHEN LIKOJBI.

3HaHus (YMEHUs, BlaJIeHUs), MOJTYYeHHbIE IPU U3yYEeHUHU JaHHOW JUCLUILIMHBI OyayT
HEOOXOAUMBI JUISl U3yUeHUS IUCHUIUTNH/TIPAKTHK:

dusuka

duznueckas XuMus

DKOHOMUKA

[TpuknaaHas MexaHuKa

[IpoekTHas AesSATETbHOCTD

Komnonnnas xumus

IInanupoBaHue U OpraHu3anus SKCIEPUMEHTA

3 Komnerenuun odyuarouierocsi, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHUILVINHBI (MOAYJI51) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4eHH s

B pesynbrate 0cBOGHHUS TUCHMILINHBI (MOyns) «MaremaTHkay 00ydarouIuiics J0JKeH
00Ja/1aTh CIEAYIOUUMU KOMITETEHIIUSIMU:

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETCHIINHU




ITK-2 roTOBHOCTBIO IIPUMEHSATH aHAIMTUYECKUE U YMCIEHHBIE METO/IbI PEIICHUS TOCTABJIEHHBIX
3aJa4, UCII0JIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH, TPOBOJIUTH 00pabOTKY
MH(POPMALIMHU C UCIOIb30BAHUEM MIPUKIIAHBIX IPOrPAMMHBIX CPEICTB Cepsl
npodeCCHOHATIBLHOM 1 TeNIHOCTH, UCTI0Ib30BATh CETEBbIE KOMITBIOTEPHBIC TEXHOJIOTUH U 0a3bl
JAaHHBIX B CBOEH npodeccroHabHONW 001aCTH, AKeThl IPUKIIAIHBIX IPOrpaMM Ul pacyera
TEXHOJIOTUYECKUX MapaMeTPOB 000PYT0BaHHUS

3HaTh - OCHOBHbIE TIOHATHUS JIMHEWHOH anreOpbl U aHATUTUYECKON T€OMETPUN
- OCHOBHBIE T10JIOKCHUSI MaTEMaTUYECKOIO aHAJIN3a,
- OCHOBHBIE IOHATHUS TEOPUHU BEPOSTHOCTEN U MAaTEMaTHUYECKON CTATUCTUKH

YmMerb - pacro3HaBaTh BO3MOYKHOCTh aHAJTMTUYECKOTO PEIICHHS 314U,

- CAaMOCTOATENBHO pa3padoTaTh aJIrOPUTM PELICHHS 33JauH,

- KOPPEKTHO 00OCHOBBIBATH HEOOXOJMMOCTbD MPEUIOKEHHOTO METOIA
pelIeHUs 3a1a9H,

- IPEIOKUTH Hanbosee 3pPeKTUBHOE pEIICHHE,

- YMETh HCIIOJIH30BaTh MPUKJIAJHBIC POTPAMMHEBIE IIPOTYKTHI

Bianers - IpPUEMaMH AHAJIMTUYECKOr0 U YUCICHHOI'O PELEHUs IPUKIIaHbIX 3a/1a4,
- HABBIKAMU HHTEPIIPETUPOBATH IOJYUYECHHBIE PE3YJIbTATHI,

- MeToJjaMu 00pabOTKU HMH(POPMALIUU C UCIOIB30BAHUEM MPUKIIATHBIX
IIPOTPaMMHBIX CPEACTB IPUKIAAHBIX 33134, M

- crioco0amMy OLIEHUBAHUS 3HAUUMOCTH U IPAKTUYECKON MPUTOIHOCTH
IIOJIyYEHHBIX PE3YJIBTATOB;

[TK-16 cnocoOHOCTBIO TUTAHUPOBATh U TPOBOAUTH (PU3UYECKHE U XMMHUECKHUE IKCIIEPUMEHTHI,
MIPOBOAMTH 00PaOOTKY MX PE3yIbTATOB U OLICHWBAThH NOTPEITHOCTH, BBIIBUTATh TUTIOTE3BI U
YCTaHABJIMBATh T'PAHULBI UX IIPUMEHEHHUS, IPUMEHATh METObI MATEMAaTUUYECKOIO AaHAJIU3A U
MOJEIUPOBAHHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS

3HaTh - OCHOBHBIE METObl CTATUCTUYECKON 00paOOTKU IKCIIEPUMEHTAIbHBIX
JAHHBIX,

- METO/IbI IUNIAHUPOBAHUS YKCIIEPUMEHTA,

- METOJUKY ITPOBEPKU CTATUCTUYECKUX TUIIOTES,

- METO/Ibl AaHAJIN3a CTATUCTHYECKUX JTAHHBIX

YMeTh - OHCHHUBATD MMOTrPCITHOCTL CTATUCTUYCCKUX JaHHBIX,

= BBIYUCIIATH TOUYCUYHBIC OLICHKU OTACIIbHBIX ITapaMETPOB 3KCIICPUMCHTA,

- HaXOJUTb UHTCPBAJIbHBIC OLICHKHU Tpe6y€MI>IX nmapamMeTpoB,

- OCHUBATb 3aBUCUMOCTDb MCKIAY pa3JIMYHBIMU (baKTOpaMI/I OKCIICPUMCHTA

Buaners - MAaTEMaTU4YECKUM aIlllapaTOM | HaBBIKAMH €r0 MCIOJIb30BAHUS JJIs
ONMCAaHUsA HKCIIEPUMEHTAILHOIO UCCIIEA0BAHUS

- HaBBIKAMHU U METOJMKaMU 0000IIEHHS pe3yNbTaTOB IKCIIEPUMEHTATbHON
JEeATEIbHOCTH,

- crioco0amMu OLEHUBAHUS 3HAYMMOCTH M MPAKTUYECKOW MPUTOHOCTH
IIOJIyYEHHBIX PE3YJILTATOB.

OIIK-1 CIIOCOOHOCTBHIO ¥ TOTOBHOCTBIO MCIIOJIB30BaTh OCHOBHBIC 3aKOHBI
CCTCCTBCHHOHAYYHBIX JUCHUIIINH B HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTH




3HaTh

- OINpeAEeIeHUs] OCHOBHBIX MaTEMAaTHUECKUX OOBEKTOB U3 PA3IUYHBIX
pa3zaesnoB BeICUIEH MAaTEMaTHUKHU, UCIIOIb3YEMBIX JIJIsl OMMCAHUS PEaTbHBIX
00BEKTOB M IIPOLIECCOB

- AQHAINTHYECKHUE CIIOCOOBI ONPEIeNCHISI MATEMAaTHYECKUX OOBEKTOB

- CBOICTBa M OCHOBHBIE XapaKTEPUCTUKHU MAaTEMAaTHUECKUX O0BEKTOB

- npaBuia paboThl ¢ MATEMaTUUECKUMU O00BEKTaMU

- OCHOBHBIE METO/Ibl CCIICZIOBAHUS MaTEMaTUYECKHX OObEKTOB

YmMmern

- COTIOCTABIIATH PEaNIbHYIO 33Ja4y € OINpeaesIeHHON 001aCThIO
MaTeMaTHYeCKUX 3HAHUM,

- IPUMEHSATh TUITUYHBIE MATEMAaTHYECKUE MOJIEH B IPOPECCHOHATILHOM
JeSTeNbHOCTH

- HaXOAWTH pelIeHne GopMaI30BaHHON 3a7auu, UCIOJIb3Ysl CBOWCTBA
MaTeMaTHYECKUX 0OBEKTOB,

- HHTEepHpeTUpoBaTh (HOpMaAIBLHO (MAaTEMATHYECKH ) MOTyICHHBIH
pe3yibTar

Brnaners

- METO/IaMU PabOTHI C PA3IMIHBIMU TI0 TIPHPOJIC MATEMATHUECKUMU
00BEeKTaMH,

- MPAKTUICCKUMU HABBIKAMH JIOKA3aTEIbCTBA CYXKICHUUI

- YMECHUEM TEOPETHUECKH OOOCHOBBIBATh BBIBO/IHI,

- MaTeMaTUYCCKIMH METOIaMHU OIMCAHUS PEATbHBIX TIPOIIECCOB B
podecCHOHaIbHOM 1eATeIbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 156,3 aka. 4acosB:
— aynutopHas — 148 akan. 4acos;
— BHeayuTopHas — 8,3 akaJi. 4acoB

— caMocTosTenbHas padora — 60,3 aka. yacos;

— MOJTOTOBKA K Kk3ameny — 71,4 akaz. yaca

dopma aTTecTaluy - SK3aMEH

AynuropHas g
o | xomraxrHas pabota E 3 ®dopma TeKyIero
=
= B aKaJl. 4acax 5} Bnu KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) == A y P Kon
S 3 © | camocrosTenbHOI | ycreBaeMOCTH U
JUCLUTUTAHBI 5 [ ., | KomreTeHIUU
@) g £ paboTsl TIPOMEKYTOYHOH
na0. | mpakr. | 3 &
Jlek. = aTTecTaluu
3aH. 3aH. | O &
1. Jluneiinas  amrebpa U
AHAJIMTHYECKask T€OMETPHUs
- IOJITOTOBKA K
MPaKTUIECKUM - IpOBEpKa
3aHATHAM, MHIMBHYTBHBIX | rpe o
- BeInoyiHeHue TP 3aJIaHUH,
1.1 JIuneitnas anrebpa 6 6/21 6 Nel «Marpuiipl. |- KOHCYJIBTALIUH 110 OIK-1
Cucrembl pelIeH o 3a1a4
JIMHEMHBIX TP,
anreOpanveckux - 3amura TP
YpaBHEHUI»
- MOJITOTOBKA K
MIPAKTUYECKUM - IpOBEpKa [K-2
3aHATHSM, WHJIMBUYaJIbHBIX
1.2 BekropHast anredpa 4 421 4 - BBITIOJTHEHHE 3a/1aHuH,
OIIK-1
NA3  Nel - KOHCYJIbTall1H 110
«BexTopHas pemennto U/13
1 anrebpa»
- IOJITOTOBKA K
MPaKTUIECKUM boBEPKA
SAHATIVM, I/IH,HI/IBEIH aIJ)ILHLIX [K-2
1.3 AHanutnyeckas 2 21U 4 - BBITIOJIHEHHE sa al};ﬂﬁ
TEOMETPHsI Ha TIIOCKOCTH N3 Ne2 A > OIIK-1
- KOHCYJIBTAaIlUU TI0
«AHanmuTHuecKas
pemenuro M3
reoMeTpus Ha
TUIOCKOCTH»
- KpaTKui
KOHCIICKT JICKIIHH, - IpOBEpKa MK-2
- BBIIIOJIHEHHE WHAMBUAYAJIBHBIX
14 Amnanurnyeckas AvBHIyaT
4 4,21 4 M]3 Ne3 3aaHUH,
reOMeTpHUs B IPOCTPAHCTBE OIlK-1
«AHanuTH4yecKas |- KOHCYJIbTAIMH I10
TEOMETPHS B pemenuro M3
MIPOCTPAHCTBE
Hroro no pazaeny 16 16/7T1 | 18

aHaJIu3

2. BBeneHue B MareMaTHYECKUN




- IIOATOTOBKA K

21 OCHOBHBIE MPAKTHICCKUM - IpOBepKa
JNeMEHTapHble  (DYHKIHUH. 3aHATHUSM, nunuBuAyanbHeix | TIK-2
IlocnenoBaTenbHOCTH U UX - BeInosIHEHWe TP 3a/aHul, -
10 103U | 5
TIpeIebl. [Ipenens u Ne2 «Ilpenen wu | xoncynbramuu nmo |OTTK-1
HEMPEPBIBHOCTh  (DYHKIIMU HETPEPHIBHOCTD pewmenuto TP,
OJ/THOH TIepepMEeHHOM (yHKIMHU OTHOM - 3amura TP
MIEPEMEHHOID)
- IOATOTOBKA K
MPAKTHICCKUM
3aHATHUSM, - npoeepka AKP |IIK-2
2.2 JuddepeniuansHoe POBEp
HCUNCIIOHIE byHKIIn 6 621 | ap | ~momroToBkak |- KOHCYNBTAIMH 1O
. . ' AKP Nel pewenuto 3ananuii |OTTK-1
OJTHOH TIepeMeHHOMN
«IIpousBonHas 0 TeMe
(yHKIUHU OTHOM
MIEPEMEHHOID)
- IOATOTOBKA K
. MPaKTHIECKUM
2.3 UccnenoBanue GyHKIMH pBaH}ITI/I}IM - IpOBEpKa
ONIHOM  TIepeMeHHON ¢ ’ nnuBHAyansaeix | T1K-2
HiMO - p - BelnosiHeHue TP Hga ai}l;ﬁ
= 4 421 | 5 Ne3 Hant,
U PepeHIInaTEHOTO koHcynbpTanuu o |OITK-1
«HccnenoBanue
WCUYHUCIICHUS W TOCTPOCHUE . pewenuto TP,
(hyHKUMH 1
uX rpaKoB - 3amuta TP
MIOCTPOSHHE
rpaduKOB»
Hroro no pazneny 20 20/71 | 14,2
IK-2 OIIK-1
Hroro 3a cemectp 36 36/1411| 32,2 DK3aMeH
3. JuddepenuuansHoe
HCUHUCIICHHE GbyHKIMH
HECKOJIbKHX ITePEMEHHBIX
- MOJITOTOBKA K
MPAKTHIECKIM
3aHATUAM
3.1 Onpenenenne @OHII. >
Ilpenen u HenpepbIBHOCTH CAMOCTOSTEIBHO
OHII. YacTHbie MBVICHIe
NPOM3BOJHEIE  SIBHO U i [IK-2
HESIBHO 3aJaHHbBIX ()YHKIHIHA [HTCPATYPEI 10 - IpOBEpKa
Y : 4 421 2 | Teme (HamuMcaHHe
IIpomnsBomHas mo ) KOHCIIEKTa OIIK-1
KOHCIICKTA):
HampaslieHuto.  ['paaueHr.
«OcHOBHBIE
Ka—ca—rtenp—Has N
CBOICTBa
IUIOCTKOCTh M HOp—~Mallb K N
GbyHKUUH,
MO 'BEPX "HO'CTH.
HETIPEPHIBHBIX B
3aMKHYTOM
o0macTmy.
- MOJITOTOBKA K MK-2
3.2 JIokanbHbIi ¥ YCIOBHBIH AKP Ne 2
' 2 221 2 «DyHKIUU - mpoBepka AKP
skcTpemyM OHIIT YHKIL POBEp OIIK-1
HECKOJIBKHX
TIePEMEHHBIX)»
Hroro no paspeny 6 6/41 4

4. HWHTerpanbHOE
(YHKIMU OZHOHN NepeMEeHHO

HUCUYHUCIICHUEC




4.1 [TepBooOpazHast
¢yukuus. HeonpeneneHnsiit
UHTETpal M €ro OCHOBHBIE

- IIOATOTOBKA K

CBOWCTBA. Tabmuna MPAKTUYECKUM
HEOIPENEIEHHBIX 3aHATHAM, IIK-2
- KOHCYJIbTAIlUU TI0
UHTETPAJIOB OT OCHOBHBIC - BbInosiHeHue TP N
. 2 2/21 PEUICHHIO 3aJaHui
JJIEMEHTApHBIX  (QYHKIMH. Ned TP OIlK-1
Meronbt «HeomnpeneneHHbI
HENOCPEICTBEHHOTO 1 ¥ olpe eI IeHHBIN
UHTETPUPOBAHUSI. UHTErpa»
UnrerpupoBanne 3aMeHOM
MIEPEMEHHOM U 10 YaCTSM.
- IOATOTOBKA K
4.2 OcHOBHBIE  METOJBI
HUHTETpPUPOBAHUS TIPAKTHACCKHM
pup | 3aHATHUSM, IK-2
Wurerpuposanue - KOHCYJIGTalliH 10
- BeInosiHEHe TP N
JIpOOHO-paOHAILHBIX 2 2 PELICHHUIO 3aaHui
Ne4 OIIK-1
(yakunu. MHTErprpoBaHue TP
«HeomnpeneneHHb!
TPUTOHOMETPUYECKUX N .
. i 1 oIpeneneHHbIN
BBIpaKEHHH.
HHTErpa)
4.3 OnpeneneHHbIi
HHTErpall. dopmyna
N - MOJITOTOBKA K
Herorona-JleitbHuna. - IPOBEpKa
CpoiicTBa  OIpEJENICHHOTO TPAKTHICCKHM WHJIUBU1YaJIbHBIX
P 3aHATHUAM, y N [K-2
WHTETpaa. 3amena 3a/1aHuH,
MepEeMEeHHON u 4 4/41 - semonmenne TP | KOHCYJIbTALIUU 110
b Nod Y > lonk-1
MHTETPUPOBAHHE TI0 YaCTAM PEIIeHUIo 3a1aHui
«HeomnpeneneHHb
B OIIPEJECIICHHOM UHTErpale. . . TP,
. W ¥ OTpeeNIeHHbIH
Brrauciaenue IUTOIIAJIEH, - 3ammuTa TP
HHTETPaI»
JUIMH Ayr U OOBEMOB Tell
BpalleHHUSI.
- MOJITOTOBKA K
MPAKTHIECKIM " MPOBCEpKa
4.4 HecoGcrBeHnbIe p unauBaayatsHeix [[1K-2
3aHATHSM, .
uHTEeTpambl.  AOGCONIOTHAS 3a/1aHuH,
2 2 - BBITIOJIHEHHE
CXOJIUMOCTb. IIpuznakn VT3 Nod - koHcynpraruu o |OIIK-1
CXOJIMMOCTH. - .. | pemenuro 3ananuit
«HecoOcTBeHHBIH VI3
HHTErpa»
HWroro no pazaeny 10 10/61
5. Teopus BeposTHOCTEH U
MaTeMaTHYeCKasi CTATUCTHKA
5.1 CayuaiiHple BEJIUYHHBI.
Knaccuueckoe,
reOMEeTpPHYECKOE "
CTaTHCTHYECKOE - OATOTOBKA K
OIIpeJIeTICHNsT BEPOSITHOCTH. MPaKTHYECKUM | - KoHCynbTaiuu 1o ([TK-2
TeopeMbl ~ CIIOXEHUS U 6 6211 3aHATHSIM, pELIeHHIO 3a1aHNi
YMHOXKEHHUSL. YcnosHas - BbInosiHeHue TP TP, OIIK-1
BEpPOSATHOCT. dopmyna No 5 «Cnyqaiineie - 3amuta TP
MOJHOM  BEpPOSTHOCTH U COOBITHS
tdopmyna baiieca. Cxema
bepuymiau,  npuOMIKeHUS

Jlannaca u Ilyaccona.




5.2 ChyuaiiHple BEIUYHHBI.

JuckpeTHble H
HENPEPBIBHBIE  CIIydalHBIC
BEJIMYUHEL. Psan

pacnpeneneHusi, GyHKIUSA U

- IOAT'OTOBKA K

MPAKTHIECKIM
IVIOTHOCTH  PACIIPEIEIICHHS. IIK-2
3aHSITHUSIM, - KOHCYJIbTAIlMU 10
MaremaTnyeckoe OXHIaHUE N
8 8 2 - BBINIOJIHEHUE | PELLICHUIO 3aJaHuit
U JUCTIePCHs], HaYaJIbHbIE H VI3 Nos W3 OIIK-1
LEHTPaJIbHBIC MOMEHTBHI. .
«Cydaiineie
U3BectHpie pacripeneneHus
BEJTUYUHBI»
(TokazarensHoOE,
paBHOMEpHOE, HOPMAaJIbHOE)
u ux YHUCIIOBBIE
XapPaKTEePUCTHUKH.
N - MOJITOTOBKA K
5.3 IByMepHBIe ciydaifHbIe - IpOBEpKa
MPAKTHIECKIM
BEJINYUHBL. Oyaxuus unuBuayanbHeix | TIK-2
acIpeJielIcHUs, CBOMCTBa SAHATIVIM, 3aJIaHUKN
pactp ’ ’ 2 2 4 - BBITIOJIHEHHE ’
UwncnoBple XapaKTepUCTHKH. VI3 Nos - koHcynbTanuu 1o |OTTK-1
DNeMEeHTHI TEOpUH . pelIeHuIo 3a1aHui
DO — «Cydaiineie W13
’ BETTMYHUHBD)
- MOJITOTOBKA K
MPAKTHIECKIM
5.4 T'enepasnbHas u p
3aHATUAM,
BBIOOpPOYHAsT COBOKYITHOCTb.
- BBITIOJTHEHUE
CTaTHCTHYECKIE OILIEHKH [K-2
N3 Ne6 - KOHCYJIbTAIlUU IO
napamMeTpoB N
2 2 2 «O6paboTka PEIICHHIO 3aaHui
pactipenenenus. TodyeyHbIe OIlK-1
CTaTUCTUYECKUX nas
W WHTEpBaJbHbIC OIICHKH.
OMnupuueckas — QyHKIHS JAHHBIX.
i Uccnenosanue
pacrpeeneHusl.
CTaTHCTHYECKUX
3aBUCUMOCTEID)
- IOATOTOBKA K
MPaKTUIECKUM
55 CratucTuueckas 3aHATHSIM,
THIIOTE3a M cXema  ee - BBITIOJIHEHHE
IK-2
TIPOBEPKH. Kpurepun N3 Ne6 - KOHCYJIbTAINH 110
IIupcona u 2 2/21 2 «O06paboTka peleHHIO 3aJaHui OIK-1
Kommoroposa-CmupHoBa CTaTHUCTUYECKUX na3
MPOBEPKU THUIIOTE3bI O BHIC JTAaHHBIX.
pacnpeneneHus.. HUccnenoBanue
CTaTUCTUYECKUX
3aBUCHMOCTEI»
- MOJITOTOBKA K
MPAKTHIECKUM
3aHATUAM,
- poBepKa
. - BBITIOJTHEHUE
5.6 OueHka cTaTUCTUYECKOM VI3 Neb unauBuayatsHeix [11K-2
3aBUCUMOCTH. BBIOOpOYHBIN N 3a/laHui,
2 2 3,1 «O6paboTka
K03 PUITHEHT KOppEeTSIHUU. - koHcynpraruu no |OIIK-1
< CTaTUCTUYECKUX N
Jluneiinas perpeccusi. pelIeHHIo 3a1aHui
JTAHHBIX. VI3
Uccnenosanue
CTaTHCTHYECKUX
3aBHCHMOCTEW»
Wroro no pazneny 22 22/41 | 15,1
Hroro 3a cemectp 38 38/1411| 28,1 DK3aMeH MK-2 OMNK-1
Wroro no mucturinHe 74 74/281 | 60,3 JK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peann3anus KOMIETEHTHOCTHOIO MOAX0/Ja IPEyCMaTpUBAET HCII0JIb30BaHUE B yUEOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHH B COYETAaHUH C
BHEAYAUTOPHOW pabOTON ¢ Leabi0 (GOPMUPOBAHUS U PA3BUTUSA NPOPECCHOHATIBHBIX HABBIKOB
o0yyJarouuxcs.

B nameii paboTe Mbl HCHIOIB3YEM CIIETYIOLIEE.

1. TpamunuonHsle oOpa3oBarenbHble TeXHOJIOTHH. OpraHuzanus 00pa30BaTEIBLHOIO
mpouecca, IpeanojiaraeT MNpsAMYK TPaHCIKILUIO 3HAHMW OT IpEenojaBaTeli K CTYACHTY
(MperMyIIECTBEHHO HA OCHOBE OOBSCHUTEIbHO-WUIIOCTPATUBHBIX METOJOB OOYy4YCHHS).
VYuebHas NesITeNbHOCTh CTYJEHTAa HOCUT B TaKMX YCJIOBUSX, KaK IPABUIIO, PEHPOAYKTHBHBIN
XapakTep.

* - U”H(OpMaMOHHAs JIeKLHs

* - ceMuHap (3amurta PI'P)

* - IPAKTHYECKOE 3aHATHE, IIOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HaBBIKOB 110
IPEJIOKEHHOMY aIrOPUTMY.

2. Texnonoruu npoOIEMHOTr0 O0yUEeHHUS.

* - mpobOneMHas JEeKIHUs — HW3JI0KECHHE MaTepHala, Ipearojiarariiee MOCTaHOBKY
OpoOJEeMHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAy4yHBIX I10/IXOJIOB,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4aeMoro
MaTepuaia.

* - JeKkuus «BABOoeM» (OWHapHas JEKIHs) — H3JIOKEHHEe Marepuaia B (opme
JIMAJIOTHYECKOro OOIIEHUs JIByX CTYJIEHTOB (3apaHee MOATOTOBMBILUXCSA) WM CTYACHTa U
npenogasaress (HapuMep, pEeKOHCTPYKLUS JManora UICTOPUUECKUX JTMYHOCTENH — CBUJETENEH
OTKPBITHUS KAKOT'0-JINOO HAYYHOT' 0 (DaKTa; «y4EHOT0» U «IIPAKTUKA» U T.JI.).

* - IPAKTHYECKOE 3aHATHE B (hOpME PAKTUKYyMa

* - caMocrosTeldbHas paboTa (¢ KOHCYJIbTAUMSAMHU HpenojaBaTeis) Ha OCHOBE
Kelic-MeTo]a — 00yueHHe B KOHTEKCTE MOJAEIUPYEMON CUTYal[M, BOCIIPOU3BOSILEH pealbHbIe
YCJIOBUS HAYYHOM, POU3BOACTBEHHOI.

3. TexHomoruu mnpoekTHOro o6OydeHus. OOpa3oBaTenbHBI MpoIEecC IMOCTPOEH B
COOTBETCTBUHU C aQJITOPUTMOM IIO3TAIMHOTO PEIICHUS MPOOJEMHOW 3aJaydl WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npennogaraet COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJ€HTOB, HAIIPABJIECHHYIO HA BbIPaOOTKY KOHIEMIMM, YCTAHOBJIEHHE LIeJei U 3aj1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJIbTaTOB, OIpEJeNeHHe NPUHLUIOB U METOAMK peIIeHUs
MOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa paOOThl, MOUCK JOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TAHYI0 pPEANM3aLUI0 IUIaHAa paboThI, MPE3CHTALUI0 PEe3yIbTaToB pPabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcss B OCHOBHOM IS ITEpexo0/ia KOMIETEHIIMH Ha YPOBEHb
BJIA/ICHUS.

* HccnenoBarenbCKkuil MPOEKT — CTPYKTypa MNpuOimxeHa K ¢opMaTy HaydHOIO
UCCIIEIOBaHMs  (JI0Ka3aTeIbCTBO AKTYalbHOCTH TEMBI, ONpeAeJeHHEe HayyHOW MpoOieMbl,
npeaMera U O0bEKTa HCCIEAOBAaHUA, LeJlel W 3a/ady, METOJO0B, MCTOYHHKOB, BBIJIBUKEHUE
TUIOTE3bl, 0000IIeHne pe3yIbTaToB, BBIBOJBI, 00O3HAYeHHE HOBBIX Npobiem). PesympraTom
ABIIseTCs yueOHas KapTa 110 MOAYIIO Hallei o0pa3oBaTeIbHOM IPOrpaMMBI.

* TBopueckuil IPOEKT, MPEANOIArarolMii B OTIMYME OT MPEAbIAYIIET0, KOHEUHBIN
IPOAYKT B CIEAYIOUIMX BapuUaHTaX — ra3era K UCTOPUYECKH 3HAYMMOMY «MaTeMaTUYECKOMY»
coObITHIO (Tpa3aHUK yucna «[Iu» u T.1.); «MaTeMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJIbKO He(hopMalibHO, KpacOYHO OpOpMIIEHHAs; BUACOPOIHK «S Haydy Bac pemarsb ...» 1
T.II.

* HWudopmannoHHBIE TpOEKT — yueOHO-TIO3HABaTeNbHAs JAESITEIBHOCTh C  SIPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cUCTeMaTU3alus HHPOpMaLuu
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYaCTHUKOB IPOEKTa C 3TOM MH(OpMalMel, ee aHaIu3 U
00o011eH1Ee 1, HAKOHEL], IPe3eHTAlUs 110 IPAKTUYECKOMY NMPUIIOKEHHIO).



4. WMHpopManmoOHHO-KOMMYHHMKAIIMOHHBIE —00pa3oBaTeNbHbIe TexHONOruH. Opranuzanus
00pa3oBaTeNbHOTO Mpolecca C MPUMEHEHHEM CHEelHATU3UPOBAHHBIX MPOTPAMMHBIX Cpell U
TEXHUYECKUX CpPEICTB paboTel ¢ wuHpopManmerd (MHPOPMALIMOHHYIO Cpeoy YHHBEPCUTETa
MOOJYC MOODLE).

 Jlexuus-Busyanuzanusis — HM3JI0KEHHE COAEPHKAHHUS COIPOBOXKAAETCS Ipe3eHTalUen
(eMoHCTpaleil yueOHbIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPaUIeCcKUX, ayaH0- U BUICOMATEPHATIOB).

* [lpakTtuueckoe 3aHsATHE B (opMe NpPE3CHTALUU — TMPEACTABICHUE PE3YyIbTaTOB
IIPOEKTHON WJIM MCCIEN0BATEIbCKON JESITENBHOCTH C MCIOIb30BAaHUEM CIELUAIN3UPOBAHHBIX
IIPOTrPaMMHBIX CpPE/I.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00yYalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITHHbI (MO1YJIs1)
a) OcHoBHas UTEpaTYypAa:

1. Ilunauer B. C. Beicmias matematuka: yueOnuk / B.C. IllunaueB. — Mockga:
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpa3zoBanue). — WwWw.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texcrt: AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexum goctyna: s aBTOpUS3.
II0JIB30BAaTENEH.

2. Maremaruka: yue0. mocobue / FO.M. Jlanuios, JI.H. XKyp6eunko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; mon pen. JL.H. Xypbenko, I'.A. HukonoBoii. — Mockaa:
NH®PA-M, 2019. — 496 c¢. — (Beicmiee oOpa3oBanme: bakanaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum goctyna: s aBTOpH3.
IIOJIB30BAaTENEH.

0) lonmotHuTeEIBHAS TUTEPaATypa:

1. Teopust BepOSTHOCTEH M MaTeMaTHUECKas CTATUCTUKA: Y4yeOHoe mocobue / buprokosa
JLT., bobopux I'.'U., Marees B.U., - 2-e u3a. - Mocksa: HUL[ UH®PA-M, 2017. - 289 c.
(Briciree obpazoBanue: bakanaspuat) ISBN 978-5-16-011793-5. - Tekcr: anextponssrii. - URL:
https://new.znanium.com/catalog/product/370899. — Pexum jgocryma: Ui aBTOpH3.
IIOJIB30BAaTENEH.

2. MaremaTtuka B mpumepax M 3agadax: yue0. mocobue / O.M. [lertspesa, JI.H.
XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 c¢. — (Bwicmiee oOpasoBanue: bakanaspumar). - ISBN 978-5-16-102288-7. — Tekcrt:
snexktpouHsii. — URL: https://new.znanium.com/catalog/product/989802. — Pexwum mocTyma:
JUIsl aBTOPU3. IT0JIb30BATEINEN.

3. lllumaue B. C. 3agaunuk mo BeiciicH Maremaruke: yue6. mocobue / B.C. [lumayes.
— 10-e uzn., crepeorun. — Mocksa: UHOPA-M, 2020. — 304 ¢. — (Bsiciiee oOpazoBanue). -

ISBN 978-5-16-101831-6. - Texcr: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/1042456 — Pexum goctyma: nans aBTOpHS3.
MIOJIB30BaTENEH.

4. MaremMaTHUYECKHi aHATM3 B BOIIPOCAxX M 3a1adax : y4e0. mocodue / B. ®@. Byryzos, H.
Y. Kpyrunxas, I'. H. Measenes, A. A. [llumkuH. - 5-¢ uza. - Mocksa : DUSMATIINUT,


https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://new.znanium.com/catalog/product/1042456

2002. - 480 <c. - ISBN 5-9221-0284-1. - Tekctr : onektponsbii. - URL:
https://new.znanium.com/catalog/product/544581 - Pexum jgoctyma: IS aBTOPHS.
II0JIB30BATENECH.

5. Pesnnuenko, C. B. AHanuTudeckas reoMeTpusi B IpuMepax u 3agadax B 2 4. Yacte 1 :
y4eOHUK U IPAKTHKYM JJIs akajieMudeckoro Oakanaspuata / C. B. Pe3unuenko. — 2-e us., ucrp.
u norn. — Mocksa : U3narensctBo FOpaiit, 2019. — 302 ¢. — (bakanaBp. AkageMU4ecKuii Kypc).
— ISBN 978-5-534-02936-9. — Texkct : anekrponnsiii // DbC HOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/436999 - Pexkum mocTyra: i aBTOPHU3. MOJIb30BaTEIEH.

DNEKTPOHHBIE PECYPCHI:

1. Auapocenko, O. C. [IpakTukyMm 110 JTHHEHHO# anreope : yuednoe mocodue. Y. 1/ 0. C.
Anppocenko, T. I'. Ky3una, O. B. [lerpoBa. - Marautoropck : MI'TY, 2014. - 1 snekTpoH. onT.
JICK (CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119
300/1028.pdf&view=true - MakpooOBeKT. - TEKCT : 3IEeKTPOHHBIA. - CBEIEHHUS TOCTYITHBI
takke Ha CD-ROM.

2. BynerueBa, C. B. Jluneiinas anredpa : yuebHoe mocobue. Y. Il. Ilpakrukym / C. B.
BbynerueBa, T. B. A6pamosa ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 aneKTpoH. ONT. AUCK
(CD-ROM). - 3arin. c TUTYIIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooObeKkT. - TeKCT : IeKTPOHHBIA. - CBEACHUS JOCTYITHBI
takke Ha CD-ROM.

3. bymbrueBa, C. B. Maremaruka: HWuTerpanbHoe wucuucieHue (GYHKIUU OIHOU
nepemennoit. [Ipaktutkym : yde6Hoe mocodue / C. B. Bynbruesa ; MI'TY. - Marauroropck :
MI'TY, 2018. - 1 AIIEKTPOH. OIIT. TICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526
244/3646.pdf&view=true ). - MakpooObeKkT. - TekcT : 37aeKTpOHHbIH. - CBEICHUS JOCTYITHBI
takke Ha CD-ROM.

4. bynbrueBa, C. B. Jluneiinas anrebpa : yueOHoe mocobue. Y. Il. IIpaktukym / C. B.
BbynerueBa, T. B. A6pamosa ; MI'TY. - Marauroropck : MI'TVY, 2017. - 1 aneKTpoH. ONT. ANUCK
(CD-ROM). - 3ari. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooObekT. - TekcT : 37IeKTpOHHbIH. - CBeICHHS IOCTYITHBI
takke Ha CD-ROM.

5. Koporenkas, B. A. ®yHKIMM HECKOJIBKHX MEPEMEHHBIX : yuebHOe mocobue / B. A.
Koporenxkas, 10. A. U3ekoB ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 a5iekTpoH. ONT. TUCK
(CD-ROM). - 3ard. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true - MakpooObekT. - TekcT : 3JeKTpOHHbIH. - CBEACHHS JOCTYITHBI
takke Ha CD-ROM.

B) MeToanyeckne yKa3aHus:

1. A6pamoBa, .M. DneMeHThl BEKTOPHOH anreOpbl M aHAJUTUYECKOH TE€OMETpPUU:
Metoandeckue yKkazaHus Ui CTyeHToOB | kypca Bcex cnenmanpaocTeld. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heonpenenennsiit uarerpai: Terpanp-koHcnekt — MI'TY, 2008. — 23
C.

3. Baxpymesa, U.A. Kpussle u noBepxHocTu 2 nopsaka. [loynspHas cucremMa KOOpIuHaT.
[Mpaktukym — Marauroropck: ['OY BITO «MI'TY um. I'.1. Hocosay, 2009. — 19 c.

4. I'paueBa, JI.A. OnpeneneHHbIil MHTErpall: METOANYECKHE YKa3aHUs U CTYJCHTOB —
Marnautoropck: 'OY BITIO «MI'TY um. I'.1. Hocosay, 2010 — 12 c.

5. I'pauesa, JI.A. DneMeHThl TMHEHHON anreOpbl, BEKTOPHOM anreOphl U aHATUTUYECKOH
reomerpun: YueOHoe nmocooue. - Marauroropck: OV BITO «MI'TY um. I'.11. Hocoay, 2010 —
63 c.


https://new.znanium.com/catalog/product/544581
https://www.biblio-online.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=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=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

6. I'yruna E.M. JlaGopaTopHblii mpakTHKyM 1o ctatuctuke ¢ npuMmeHenneM EXCEL: Meroa.
yKa3. i JJa0OpaTOpHBIX pabOT Mo MaTeMaTHYeCKol cratuctuke.- Marautoropck: 'OY BIIO
«MI'TY um. I''M. HocoBay, 2009 — 40 c.

7. Makcumenko, U.A. CoObITHsI B BEpOATHOCTB. HacTh 2. MeTo. yka3. - MarHUTOropckK:
'Oy BIIO «MI'TY um. I'.11. Hocosay, 2010. — 25 c.

8. Masuenko, E.II. IlpowsBomnas u guddepenuman ¢ynknuu. I[IpakTukym.-
Marnutoropck: 'OV BITIO «MI'TY um. I'.1. HocoBay, 2010. — 38 c.

9. Masuenko E.I1. MccnenoBanne GyHKIMA ¥ mocTpoeHue rpadukos. [IpakTukym. —
Marnutoropck: 'OY BIIO «MI'TY um. .M. HocoBay, 2011. —20 c.

10. Caymkwmna H.®. KomOunaropuka. CoObiTHe u BeposTHOCTh. Yacte |
KomOunaropuka. AnrebOpa coObiThii: MeToi. yka3aHus MO JucHUIUMHE «MaTemaThkay s
crynenTtoB | kypca Bcex cnermanpHocteir. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

HanmenoBanme o
1o Ne norosopa Cpox eicTBus IMLICH3UN
MS Windows 7
Professional(ms  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
7Zip CBOOOIHO PaCIPOCTPAHIEMOC 0OECCPOUHO
MathWorks
MathLabv.2014 |y g9.14 o1 08.12.2014 Gecepouo
Classroom
License
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpovHO
Professional
FAR Manager CBOOOJTHO pacIpOCTPaHIEMOE 06eccpoyHO
1O
IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HasBanue xypca Cchlika
HamnmonansHas

uadopManMonHo-ananuthuueckas cucremMa —|URL: https://elibrary.ru/project risc.asp
Pocculickuii HMHAEKC HAy4YHOTO IMTHPOBAHHU
[Touckoras cuctema Akanemusi Google (Google
Scholar)

Undpopmannonnass cucrema - EnuHoe OKHO
JI0CcTyna K ”HGOPMAIIMOHHBIM pecypcaM
OnekTpoHHass 0a3a MEPUOAMYECKUX HW3JIaHUN
East View Information Services, OO0 «MMBUC»
®denepallbHOE TOCYAapCTBEHHOE  OMOKETHOE
yUpeKIeHNE «DeepanbHbIi urctutyt|URL: http://www1.fips.ru/
IPOMBINIICHHON COOCTBEHHOCTH

DOnekTpoHHbIe pecypchl oubmnoreku MI'TY um.
I'.1. Hocoa
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IIpuiaoxkenue 1
YueOHO-MeToAnUeCcKoe o0ecIieueHe CAMOCTOATEIbHOU PabdoThI
0O0yUaroIMXcA

Mo avcumnanHe «MaTemaTmKa» NpeaycMoTpeHa ayauToOpHas U BHeayaAMTopHasn
camocTonTeslbHan paboTa obyyatoLmxcs.

AyauTtopHas camocToATeibHas paboTa CTyAeHTOB NpeanoiaraeT pelleHne KOHTPOAbHbIX 3a4au

Ha NPaKTU4YeCKUX 3aHATUNAX.
lMpumepHbie aydumopHblie KOHMposabHble pabomoi (AKP):

AKP Ne1 « pou3zeodHas ¢pyHKyuu o0Holi nepemeHHOU

3
" o X .
1. B KakoW TOuYKe KacaTeNbHasa K KpuBon y = ? —3x?+8x+4 napasnnefnbHa npAMoOWn

2x+ 2y —5 =0 ? HanuwwuTe ypaBHeHWNe 3TOM KacaTeNbHOM.

2. Hanante nponsBoaHble AaHHbIX QYHKLUMN.

In x

RN el

6)y? =e*.x*+3x* +6x+6,
2 Brecos X

g)y=0+x*

) d?y
3. Hangute — wu — -
dx dx

x=3Int,

) .
i y =Vt-t?

6) x> +xy?+6x%+y?=0.

o 4
4. BblyMcnute NpuBAMMKEHHO C NPUMEHEHUEM MPOWM3BOAHOW 3HayeHue OyHKUMM Yy =x —2x+4

npu x =3002.

5. Boluncnute npegen, ncnonb3ya npasuno NonwuTtana.

. IgX—X
lim 9—2
x > 0SINX—X



6. Haingute Hanbonbliee 1 HanmeHbluee 3HadeHne dyHKumm | ((:: x*-8x?>-9 ha oTtpeske [0;3].

AKP No2 «@yHKYUU HECKOMbKUX nepemMeHHbIX»

In(x?y)
y—X

1. Haliti n noctpoutb 0bnacTb onpegeneHna GyHKUNMK Z =

y
1+X
3. HaliTM Npon3BOAHYIO CIOXKHOM GYHKUMK Z = X2y— y2x, raoe X=UCOSV; y=usinv.

2. HaWiTtv yacTHble npousBogHble dyHKuuKM Z = X-arctg 5 -

o 82 82 o z 2 :
4. HalTv npousBogHble — WM — HesaBHOW OyHKuMM e° —X“ysin Xxyz=0.
OX oy
2

5. HaiiTn skcTpemym yHKUMM ABYX nepemeHHbix Z =4(X—Y) — x? — ye.

MpumepHobie uHOUBUOdyasbHbIe domawHue 3adaHusa (M43):

U3 Nel «BekmopHas anzebpa»

1. HaiiTu naowaab TpeyronbHUKa, MNOCTPOEHHOro Ha BekTopax a-2b u 3a+2b,

=3 =1, anb
=609,

2. BekTop m , NepneHaAnKyAApHbIA K ocn Oz 1 BEKTOPY a= G, -15; 3:, o6pasyeT ocTpbIi yroa ¢ ocbio OX.

3Has, uTo ‘m‘ =51, HaNTK ero KoopamMHaTbl.

3. Haittu np- [ b, a=€-6-1, b=€4-5, c= €412

na3 Ne2 «cAHasnumu4veckaa 2eomempus Ha NaA0CKocmMu»

1. [aHbl ypaBHeHMA ABYyX CTOPOH napannenorpamma 2x—y+2=0, X+3y-6=0 u TOuKa

nepeceyeHus anaroHanen O(-1; 4). CoctaBUTb YpaBHEHUA AMaroHanei napaanenorpamma.

2. [JaHo: My(-2; 2); My(2; 6); $=45°; S=(5;-3); n=(7;2);
Li: x—-3y—-7=0; Ly x+3y+5=0.

(a) HanucaTb 0b6wue ypaBHEHMA NPAMbIX, TPOXOAALMX Yepes
1) Touky M; nog yrnom ¢ K ocu OX;

2) ToukM My My;



3) Touky M, napannenbHo BEKTOpyY g;

4) Touky M, neprneHgMKyNfapPHO BEKTOPY E;
5) Touky My napannenbHo npamon L;;
6) Touky M, nepneHanKynapHO Npsmom L, .

(6) HaliTn paccTtosiHue oT Touku My a0 npamon L,

(8) HaiiTu TouKy nepeceyeHna NpAMbIX 5) 1 6), HAINTU YrON MeXAY HUMM C TOYHOCTbIO 40 0,1° .

MoCTPOUTL IMHMIO B NONAAPHOM cUCTEME KoopamHaT o = 4 +Sin ¢

U3 Ne3 «AHanumu4yeckaa 2ceomempus 8 NMPocmMpaHcmee»

JaHbl ypaBHeHMA [AByX CTOPOH napannenorpamma 2X—y+2=0, x+3y—6=0 wu TOuKa

nepeceyeHus anaroHanent O(-1; 4). CoctaBuUTb ypaBHEHUA AMaroHanein napanienorpamma.

x=3t-1,
X—2y+12=3, o
BbyayT v npamble | : ,: Jy=4, NieXkaTb B 04HOM NNOCKOCTU?
y+2z=1 I

MpU KakUX 3HayeHMAX 4 W b nnockoctb ax—4y+bz-1=0 nepneHAMKyNspHa MPAMON,

npoxoaaleit yepes ase Toukn M, €12, M, €;0;—2 . MoOCTPOMUTb 3Ty NNOCKOCT.

o 5x-y+9=0,
Hanucatb napameTpuyeckme n KaHOHUYECKME YPaBHEHWA NPAMON |,
X+y-2z=0.
. X y z
Halitn yron mexxay nnockoctamm 2X—y+32+5=0 wn — _E +==1.

U3 Ne4 «HecobcmeeHHbIli UHMe2pan»

Bbiumcnntb HeCO6CTBeHHbIe MHTErpaabl NepBOro poaa (MﬂM YCTaHOBUTb UX paCXOAMMOCTb)
+00 +o0
In(x+1 dx
LY S
(x+1) XS +2X+2

—0

2

BbluMCANUTL HECOBCTBEHHbIE MHTErpasibl BTOPOro poAa (MM yCTaHOBUTb MX PAaCXOAMMOCTb)

ZJ- xdx . ?3Xz+2dx
1 x-1 . -1 %/X_2

UccnepoBaTb CXOAMMOCTb UHTE rpanos



5 J— 6 X dx .
1 V1+ X Je¥ -1
U3 No5 «CnyuyaiiHbie senu4uHbI»
1. OguH pa3 OpoweHbl ABe wrpanbHble Koctu.  CnyyailHaa BeanumMHa X o -
CYMMA OYKOB,  BbIMABWWX HA BEPXHUX rpaHax. CocTaBuTb pAfh pacnpeseneHus  AaHHOMU
CNy4YailHOM  BEAUYUHDI, BbIUMCNUTL €€ MaTEMATMYECKOE OXWAaHME W  AUCHEpPCUIO.

2. [aH pAg  pacnpegeneHvMa  AUCKPETHOM  CAy4YaMHOM
Be/NYUHbI  X:

X 4 6 8 10

0,1 0,1

HaliTh 3HauyeHMe napameTpa «C». BbIMUCAUTb MATEMATUYECKOE  OXWAaAHWE, cpefHee
KBaZpaTUYecKoe OTKJIOHEHWE Cay4vaiiHoW BennumHbl X. [locTpouTb rpadmk  PyHKLMM
pacnpefeneHna W MHOFOYroJIbHWMK pacnpegeneHusa. HaWTu BepoATHOCTb TOro, 4TO
CNyvyailHaa BesnYMHa X He npeBocxoaut 5.

3. CnyyaiHas BennumHa X 3agaHa cBoeilt  ¢QyHKUMen pacnpegeneHua

F(x)=

HailTu nnoTHocTb pacnpeaenenuna. [octpoutb  rpaduku  GYHKUMM M NAOTHOCTM
pacnpegeneHusa.  BblUMCAMTL MaTemaTMyecKoe OXudaHue W gucnepcuio.

4, CnyqaﬁHaﬂ Be/MYMHa X NoAYMHEHa 3aKOHY pacnpegeneHna C  NJIOTHOCTbHO:

0, x<0;
S@=1 e s,
(1+x7)

HaiiTm 3HayeHMe napameTpa «a», OYHKUMIO  pacnpeaeneHus, onpeaeinTb
MaTemaTMyeckoe  OXuaaHue, AUCNEepPCUo W BEpPOATHOCTb TOro, 4YTO CAyYaiHas
BeNMuMHa X nonagaeT B npomexyTtok (0, 2).



5. JaHa Tabnuua, onpegensAlowas 3aKoOH pacnpegeneHus  CUCTEMbl  CyYaMHbIX
(X, ¥Y):
X
Yy 20
3 a 0
10 a
2 432 23
20 a
2a 5a
30 a
HaitTv : napametp «a»; maTemaTU4eckne — OXMAAHWA M, M, ;
2 2
aucnepcuu o, O,; KoaddpuumeHT Koppenaunm Feye
U3 No6 «0bpabomka cmamucmu4ecKux 0aHHbIX. UccnedosaHue cmamucmu4ecKux
3aeucumocmeli»
[aH cTaTuCTMYecKnin pag (McxogHble 3HaYeHUs BEMYMH)
X y X y X y X y X y
38,4 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 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3
25 29,5 35,7 15,3 30,5 27,8 26 28,7 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 7,9 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30
38 15,4 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 21,5 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 15,3

42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 27,4

35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

1) Mo AaaHHbIM  OLEHMTe reHepanbHble MapPamMeTpbl: HAMAUTE cpeaHee, AUCNepcuto,
cpepHee KBagpaTUYHOE OTKIOHEHWNE, aCUMMETPULO, IKCLLECC, MOAY, MeanaHy, KoapPuLumeHT BapmaLmm
ONA NpU3HakoB X nY.

2) Tlo gaHHbIM NPOBECTU CTAaTUCTUYECKYIO MPOBEPKY CTaTUCTUYECKOM rMNoTesbl O
HOpMasibHOM pacnpeaeneHnn M3MepseMoro NpUsHaKka no CAeAyoLLMM KpUTEPUAM: a) KpUTEPUIO
MupcoHa > (ypoBeHb 3HAUMMOCTU NPUHATBL paBHbIM 0.05)., 6) KpuTepuio Konmoroposa-CmupHoBa. B
c/lyyae NPUHATUA TMNoTe3bl 0 HOPMabHOCTU pacnpeaeeHmsa HalTh AoBepPUTEbHbIE UHTEPBA/bI ANA
MaTeMaTUYECKOro OXKUAAHMA U CPEAHEro KBaApaTUYHOMO OTKOHEHMA NPW YpoBHe HagéKHocTn 0.95.

3) HaitTu ucnpasBaeHHbIN KOPPENSALMOHHBIN MOMEHT U KoadpduumneHT Koppenauuu. Mposeputsb
rMnoTesy o He3aBUCMMOCTU MPU3HAKOBX M Y (ypOBEHb 3HAYMMOCTU NPUHATL paBHbiM 0.05).
PaccunTtatb KOadPULMEHTbI NMHENHOM perpeccun (X Ha Y uam Y Ha X). Nposeputb
3HAYMMOCTb YpaBHeHUA perpeccuun. Hatu goseputenbHble MHTEPBAsbl 418 KO3GOUUNEHTOB
Koppenaumm u InHerHon perpeccun (Npu yposHe HaaéxHoctu 0.95).

4) MocTpouTb None Koppenauui BeanmunH X 1 Y. U Ha 3TOM XKe rpaduke NocTPouTb IMHUIO
perpeccuu. JaTb CMbICIOBYIO MHTEpPRPeTaLnio KoadgduumnmeHToB ypaBHeHUA perpeccumn. OLeHUTb ero
NPUrogHOCTb ANA aHAIMTUYECKMX PACYETOB.

MpumepHbie sapuaHmol munoevix pacyemos (TP):

TP Nel «Mampuybl. Cucmemeol NUHeliHbIX anzebpauyecKux ypasHeHuii»

1. BblumcauTb onpegenutenb 4-ro nopsagka Asymsa cnocobamu:

a) PasnoxeHnem no anemeHTam CTPOKU Un CTOI'I6LI,a

6) C nomoLLbo 31eMeHTapHbIX Npeobpa3oBaHuii



1-2-3 0
7 0 5 1
02 3 -4
5-2-5-1
2. PewnTb cucTemy IMHENHbIX ypaBHEHUI Tpemsi cnocobamu:
a) No popmynam Kpamepa.
6) MaTpUYHbIM METOA0M.
B) MeTtogom laycca
5X1+2X5 +X3 =4;
2X1—2X5 —3X3=-3;

X1 +4X5 +4X3 =5.

3. WccnepoBaTtb cuUCTEMY IMHENHDBIX anrebpanyecknx ypaBHEHUM Ha COBMECTHOCTb. PelwnTb cnuctemsl
ypaBHeHU metoaom laycca. B HeonpeaeneHHbIX cMcTeMax HalTu oblLee M 0AHO YacTHOe peLleHus,
cOenaTtb NpoBepKY.

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

4. Haittn obuiee peweHne 1 pyHAaMEHTANbHYIO CUCTEMY peLLIeHUi, eCn OHa CyLLecTBYeT.

X, +2X, +4%, -3x,= 0
3X, +5X, +6X; —4x, 0
4%, +5X, —2X; +3X,= 0
0
0

3x, +8x, +24x, -19x, =
X -8X, +7X, =

5. PelunTtb maTpuyHOe ypaBHeHne (HanTu matpuuy X).
12 1 2) (4 17) (1 2Y
4E — X = +
10 0 -1) (10 -5) \1 O

6. Wccneposatb Ha /'IMHeﬁHyIO 3aBUCUMOCTb CUCTEMY BEKTOPOB



a=¢46, b=¢-11, c=¢13.

7. HaliTn KoopanHaTbl BEKTOpa B 6asuce , €C/IN OH 3a4aH B cTaHAapTHom b6asuce

TP No2 «[Ipedenvi. HenpepbisHocmo hyHKUUU 00HOl nepemeHHOU»

] . 2x*+5x-3
1. JokasaTtb (HaiTu 5(”), yro:  lIm =—1.
x>3  X+3

2. Bblumncantb npegenol GyHKUMNA.

i xX*—2x-1 x+1 H+2x —3

Im : lim ———.
) O 6) *~¢ x-2 g)
. In 1+sinx X241
lim _—. lim .
x>0  sindx r)*~>1 Inx A)
. 7 -5¥  (ax—1) ¥
lim—- |Im1( j .
x—>02x —arctg 3x e)*” X+1

3. [loKkaszaTb, 4To GyHKLMA f x HenpepbiBHa B TOYKe X0 (HarTH o & ).

f x =5x*-1, Xx,=6.

4. VccnepyiiTe GYHKUMIO HAa HENPEPbIBHOCTb. HaliauTe TOUKM pa3pbiBa GYHKLMM, €CIN OHM CYLLLECTBYIOT,

M onpeaenvTe TUNbl Pa3pbiBOB. MOCTPoOMTE cXeMaTUUeCcKMit rpadurK GyHKUUN.

ZJY,OSX31, 44X
a) f(x)=<4-2x,1<x<25, 6) y=—,
2X-7,x>25. X



TP No3 «UccnedosaHue hyHKYuUli U nocmpoeHue 2paghuKkos»

1. Haihgute Hanbonbluee U HaumeHbllee 3HaYeHUA GYHKLUMM Ha 3a4aHHOM OTpPe3Ke

f(x)=2x>-6x"-18x+7 xe f2;2.

1
2. [poseauTe No/HOE NcCnegoBaHME U NOCTPOKTe rpaduk PyHKLMKN Y = é x3 —2x? .

X —1)?
3. [lpoBeauTe NOMHOE UCCNEAOBAHME U NOCTPOITE rpadumK GyHKLUMKN Y = %
X
TP No4 «HeonpedeneHHbIli u onpedeneHHbIl UHMe2pan»
1 yacTb «HeonpegeneHHbI UHTErpan»
BblunCNUTb HeonpeaeneHHble UHTerpasbi.
-3x X3 +1
_[4—3xe dx. ZI 312 d
x\/x +1 X =X
4 (X +6x°+13x+9 s [ X +AC+AX+2
- | —dx. - — dx.
(X+1)(x+2) X+1° x2+x+1

2 yactb «OnpeaeneHHblA MHTerpan»

Bbluncnntb onpeaeneHHble UHTerpasnbl.

2
¢, “fl+In x-1
6. j(x + 5% + 6) cos 2xdx. 7- I—dx.
-2 e+l x-1
2arctg2
N arctg dX 9‘arct93 dX

L Sin’x 1-cosx 2 (3tgx+5)sin2x



V.4 16
10. j 28sin® x dx. 11. .f\/256—x2dx.
0

72

3 yacTb «[puaoKeHUA onpeaeneHHOro MHTerpana»

3
12. Bblumcantb nnowaamn euryp, orpaHmMdeHHbIX rpadmkamm GyHKUMIA. y= x-2",

y=4x-8.

13. BbluucaAnTb ANUHBI Ayr KpusblX, 3a4aHHbIX YpaBHEHNAMU B I'IpﬂMOYI'OJ'IbHOVI cncreme KoopagwuHar.

y=Inx, \/§SXS\/1_5.

14 Bblumcinte 06bembl Tena, 06pa3oBaHHOro BpalleHUem GUrypbl, OrpaHUMYeHHbIX rpadukamm

dyHKumin. Ocb Bpawenmna OX y = —x? +5x—6, y=0.

TP Ne5 «Cny4aiiHbie cobbimus»

3apaual. bpocatoTtca gge urpasbHble KocTu. OnpeaenmTb BEPOATHOCTb TOrO, YTO: @) CyMMa Yncna
OYKOB He NpeBocxoamT 3; 6) Nnpon3BeaeHME YMCIa OYKOB HE MPEBOCXOAMT 3; B) NPOM3BEAEHME YMCA
OYKOB AenunTcA Ha 3.

3apgaua2. Cpeagu 10 noTepeiiHbix 6UNeToB 6 BbIMIPbILWHbIX. Hayaauy B3snu 4 6uneta. Onpegenntb
BEPOATHOCTb TOTO, YTO CPean HUX 2 BbIUTPbILLHbIX.

3apgava 3. MomeHTbl Hauyana AByx cobbITUIA Haygauy pacnpeneneHbl B MPOMEKYTKE BpeMEHU OT
9:00 po 10:00. OgHo 13 cobbiTnit gauntca 10 muH., gpyroe — 10 muH. Onpeaenntb BEPOATHOCTb TOrO, YTO
:a) cobbITUA KMEPEKPLIBAIOTCA»  BO BPEMEHW; 6)  «He NepepKpbIBAOTCAY.

3apaua 4. B nByx naptmax 71 % n 47 % nobpoKaYeCcTBEHHbIX N34E/IMA COOTBETCTBEHHO.
Haypaauy B6MpatoT Mo 0g4HOMY M34eNnt0 M3 Kaxaol napTum. KakoBa BepOATHOCTb OBHaPYXUTb cpean
HUX: a) XoTa 6bl 0aHO bpakoBaHHOe; 6) ABa BpaKoBaHHbIX; B) 04HO A06POKAaYECTBEHHOE U O4HO
6pakoBaHHoe?

3apaya 5. BepoATHOCTb TOrO, YTO Le/ib MOPaXKeHa NPy 04HOM BbICTPesie MepPBbIM CTPENKOM,
pasHa 0,61, sTopbim — 0,55 . MepBbiii caenan 2, sBTopon — 3 BbicTpena. OnpeaennTb BEPOATHOCTb TOFO,
YTO Le/ib He NoparkeHa.

3apaua 6. B nepBoit ypHe 4 6enbix 1 1 4epHbIA  Wap, BO BTOpoi -2 6enbix U 5 yepHbix. U3
nepBoW BO BTOPYIO NepesoXKeHo 3 WapoB. 3aTem 13 BTOPOW YpHbI M3BAeYeH O4MH Wwap. Onpeaenuntb
BEPOSATHOCTb TOr0, YTO BbIOPAHHLIN M3 BTOPOMN YPHbI Lap — 6enbli.

3apgaya 7. B marasuH noctynatT O4HOTUMHbIE U3LENMA C TPEX 3aBOA0B, MPUYEM i-1 3aBOS,
nocrasnser m% wnsgenni (i=1, 2, 3). Cpeaun usgennii i-ro 3asoaa n% NepBoCOPTHbIX. KynneHo ogHo



nsgenune. OHO OKa3anocb NePBOCOPTHbIM. ONpeaennTb BEPOATHOCTb TOTO, YTO KYMJIEHHOE nsgenve
BbINyLWeEeHOo j-m 3aBogom. m;=50, m»,=30, m3=20, n;=70, n,=80, n;=90, j=1.

3apaua 8. BepoaTHOCTb BbIMIpbILWA B 1I0TEPEtO Ha oanH buneT pasHa 0,3. KynaeHo 10 6uneTos.
HaiTn HaneeposTHeNLEee YNCAO BbIMIPaBLUNX BUAETOB U COOTBETCTBYIOLLYIO BEPOATHOCTD.

3apaua 9. BepoATHOCTb «cbonaA» B paboTe TenepoHHON CTaHUUKU NPU KaXKAOM Bbl3oBe paBHa p=0,02.
MocTtynunao 1000 Bbi3oBOB. OnpeaennTb BepPoATHOCTb 7 «cboeB».

3apgaua 10. BepoATHOCTb HACTYM/IEHUS HEKOTOPOTO cobbITMA B KaxKaom 13 100 He3aBUCUMbIX
ncnblTaHWUM pasHa p=0,8. OnpenennTb BEPOATHOCTb TOFO, YTO YNCAO M HACTYN/IEHUN cobbITUA
YAOBNETBOPAET CAeayloWemy HepaBeHCTBY: ; k;=80, k,=90.



[Tpunoxxenune 2

OHGHO‘IHBIC CpeacTBa i NpOBEACHUA HpOMeX(YTOqHOﬁ aTTcCTallun

a) MnaHupyemble pe3ynbTaTbl 06y4YeHUA 1 OLLEHOYHbIe CPEeACTBA A4/1A NPOBeAeHUA NPOMEXKYTOUYHOM aTTecTauum:

CTPYKTYpPHbIN
aNeMeHT
KOMNeTeHU MU

MnaHvMpyemble pesyabTaTbl 0byyeHun

OueHouHble cpeacTsa

OMNK-1 cnocobHOCTbIO U FOTOBHOCTbIO UCMOJ/Ib30BaTb OCHOBHbIE 3aKOHDI ecTeCTBEHHOHAY4YHbIX AUCUUN/INH B npo¢eccuouaanoﬁ AeATEeNIbHOCTU

3HaTtb

-onpeaeneHusa OCHOBHbIX
MaTemMaTMyecKknx 06beKToB 13
Pa3/INYHbIX Pa3aesioB BbiCLLEN
MaTeMaTUKK, UCMOJIb3yeMbIX AN
onucaHuA peasnbHbiX 06bEKTOB U
npoueccos

- aHanAuTU4YecKue cnocobbl
OI'IpeLI,EI'IEHMFI MaTemMaTuyecKmnx
obbeKToB

- CBOWCTBA M OCHOBHbIE
XapaKTePUCTUKM MaTeMaTHUYECKUX
obbeKToB

- npasuna paboTbl C
MaTeMaTUYeCKMMMU 06 bEKTaMM

TeopeTuueckme BONpPOCbl A 3K3ameHa

N

10.
11.
12.

13.

14.

MaTpuubl. JencTBua Hag maTpuuamm.

Onpeaennteny matpuu, Ux cBoicTea (ntobble ABa ¢ AOK-BOM).

MwuHop, anrebpanyeckoe [ONONHEHME. BbluMcNeHWe onpeaenuTens pasnoXKeHWem No CTpoke (ctonbuy),
NOHWUXKEHMEM NOpPAJKA.

ObpaTHasa maTpuLa, TEOPEMA O CYLLEeCTBOBAaHUM U eANHCTBEHHOCTU 06paTHOM MaTpuub! (40K-BO).
dnemeHTapHble npeobpa3oBaHUA MaTPUL,. DKBMBAMEHTHble MaTpuubl. PaHr matpuubl. CBOMCTBA paHra.
Teopema 0 paHrax 3KBMBaNEHTHbIX MaTpuy, (6e3 foK-Ba).

CTyneHyaTas maTpuua. Teopema 0 paHre cTyneH4aTon maTpuubl (40K-BO).

CucTeMbl NUHEWHbIX anrebpanuecknx ypasHeHul (C/IAY) (onpeneneHus: COBMECTHOM, HECOBMECTHOM
CNAY, pewenns CNAY). Ycnosua coemectHocTu C/AY.

MartpuyHas 3anucb C/1AY. Pewenune C/1AY c nomolbio obpaTHOM MaTpuLbl.

®opmynbl Kpamepa (BbiBOA).

OnpegeneHHble n HeonpeaeneHHble C/TIAY. MeTtog lNaycca.

OpHopogHble CNNAY. dyHaaMeHTaNbHAs CUCTEMA PELLEeHWUN.

BekTopbl. JInHelHble onepaumu Hag BekTopamu. KosnnvHeapHble M KOMMNaHapHble BeKTopbl. [eneHue
OTpe3Ka B ;aHHOM OTHOLLEHUM.

CKanapHoe npousBeaeHne BEKTOPOB, ero CBOMCTBA. Yron Mexay BeKTopamu. YcnoBme nepneHaAnKyAsapHOCTH

[BYX BEKTOpOB. MpoeKuus BekTopa a Ha BekTop D . MexaHUueckuit CMbICa CKanfapHOrO NPOU3BEAEHUS.

CkanapHoe npousseaeHue B 6asuce | ] Kk (sblBOA).




CTPYKTYpPHbIN
3NeMeHT MnaHupyemble pesynbTaTbl 06yYeHUs OLeHOYHblEe cpeacTsa
KomneTeHuun

- OCHOBHble MeToAbl uccnegoBaHua | 15. BektopHoe npousseseHne BEKTOPOB, €ro CBOMCTBA. [eOMeTPUYECKMIA U MEXaHUYECKMIA CMbIC/T BEKTOPHOTO

MaTemMaTUyecKnx o6 beKToB npounsseneHnA. Yca0BMe KOAJIMHEAPHOCTU ABYX BEKTOPOB.

16. BekTopHoe npoussegeHue B 6asuce i, j, kK (BbiBOA).
17. CmewaHHOe Npou3BeaeHe BEKTOPOB, ero CBOMCTBA. [€OMETPUYECKMI CMbIC/ CMELLAHHOTO NMPOU3BEeAEHUA.
Ycnosre KOMMNAAHAPHOCTM TPEX BEKTOPOB.

18. CmelwaHHoe npousseseHue B 6asuce i, j, Kk (BbiBog).

19. YpaBHeHue npsamoi Ha naockoctTu. Cnocobbl 3agaHnA. OCHOBHbIE 3a43a4M.

20. YpaBHeHMe NJ0CKOCTU B NpocTpaHcTBe. Cnocobbl 3agaHns. OCHOBHbIE 3a43a4M.

21. YpaBHeHMe NpAMOW B npocTpaHcTae. Mpamas 1 NJ0CKOoCTb B NpocTpaHcTBe. OCHOBHbIE 3a4a4M.

22. ®yHKumA. Cnocobbl 3agaHusa. Obnactb onpeaeneHuns. OCHOBHblE 3/1eMeHTapHble GYHKLMU, UX CBOWCTBA,
rpadpuKku.

23. Mpeaen dbyHKUUKM B TouKe. MNpeaen pyHKUMKN B 6eckoHeuHocTU. OQHOCTOPOHHME Npeaenbl.

24. becKOHeYHO Masible N 6eCKOHEeYHO 6onblune GYHKLMM, CBA3b MEXKAY HUMU. CBOMCTBA HECKOHEYHO MasbIX
bYHKUMINA.

25. Teopembl 0 npegenax. PackpbiTue HeonpeaeneHHOCTEN.

26. 3ameyvaTenbHble npeaensl.

27. CpaBHeHMe 6eCKOHEeYHO ManblX GYHKUMI. IKBUBANEHTHbIE BECKOHEYHO Masible GYHKLMM U OCHOBHbIE
Teopembl 0 HUX. [pUMEHEHME K BbIYUCNEHUIO NPELENOB.

28. HenpepblBHOCTb GYHKLMM B TOUKe. TOYKM pa3pbiBa U UX Knaccudukauma.

29. OcHOBHble Teopembl 0 HEMPEpPbIBHbIX GYHKUMAX. CBOMCTBA GYHKLMIMN HENPEPbIBHbIX Ha OTPe3Ke.

30. MpownssogHan GpyHKLMU, ee reOMEeTPUYECKUIA U GU3NYECKUIA CMBICA.

31. YpaBHeHUA KacaTenbHOM U HOpManu K Kpusoi. uddepeHumpyemoctb PyHKLMM B TOUKE.

32. MpownssogHan CyMMbl, PasHOCTU, NPOU3BeAEeHUs, YacTHOTo GyHKLUMIA. NpPon3BoOAHas CNOXKHOM M 0bpaTHOM
byHKUMNA.

33. AnddepeHumpoBaHMe HEABHbIX U MAapaMeTpPUYecKn 3agaHHbIX GyHKUMRA. JlTorapudmuyeckoe
anddepeHumpoBaHue.

34. NMpownssoaHble BbICLLIMX NOPALKOB.

35. AndodepeHuman GyHKLMU. TeomeTpruecknin cmbicnh andodepeHumana. OCHOBHbIE TEOPEMbI O
andodepeHumanax.

36. NpumeHeHune anddepeHumana K NPUBANNKEHHBIM BbIYUCAEHUAM.

37. OcHoBHble TeopeMbl anddepeHunanbHoro ucumcnenns: Ponna, Narpan:ka n Kowwm.

38. Mpaswuno Jlonutans.




CTPYKTYpPHbIN
aNemeHT
KomneTeHuun

MnaHupyemblie pesynbTaTbl 06y4YeHUs

OueHo4Hble cpeacTsa

39.

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

51.
52.
53.

54.
55.
56.
57.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

Ycnosma MOHOTOHHOCTU GYHKLMA. IKCTpemymbl GyHKUMI. Heobxoanmoe n foctaTouHOe yCcnoBumA
aKCTpemyma GyHKLUWN.

Hanbonblee 1 HauMeHblUee 3HaYeHUA GYHKLMM Ha OTpPe3Ke.

BbinyknocTb rpadmKka dyHKLUmMM. Toukm nepernba. Heobxoanumoe n goctaTouHOE YC/10BUA TOYEK nepernba.
AcmnTOoTbI rpaduKa GyHKUMN.

MepBoobpasHan. HeonpeaeneHHbIN MHTErpan 1 ero cBOMCTBa. TabMLa OCHOBHbIX MHTErpanos.
OCHOBHble MeToAbl UHTErPMUPOBaAHMUA: 3aMEHA NEPEMEHHOM U MHTErPUPOBaAHME MO YACTAM.
NHTerpupoBaHue paumoHasibHbIX GYHKLUNA.

NHTerpupoBaHue TPUroHOMETPUYECKUX QYHKUMIA.

MHTerpmpoBaHue nppaumoHanbHbix GyHKLMNA.

OnpeaeneHHbIN MHTErpan Kak npeaen MHTerpasabHon CyMmbl, €ro CBOMCTBA.

dopmyna HotoToHa — JleitbHML,a. OCHOBHbIE CBOMCTBA ONpesesIeHHOro UHTerpana.

BbluMcneHne onpefeneHHOro WHTerpasa (3ameHa NepeMeHHOMW, WHTEerpuMpoBaHMe MO  YacTaAM).
NHTEerpupoBaHune YeTHbIX U HEYETHbIX PYHKLMIA B CUMMETPUYHbIX Npeaenax.

HecobcTBEHHbIE MHTErpanbl.

leomeTpuyeckme 1 pusnyeckme NPUIOKEHUA onpesesIeHHOro uHTerpana.

O6nacTb onpeaenenuns OHM. Mpepen, HenpepbiBHOCTb. CBOMCTBA GYHKLMIA, HENPEPBIBHLIX B OrpaHUYEHHOM
3aMKHYyTOM o0bnacTu.

YacTHble NPoOM3BOAHbIE MEPBOro NOPALKA, UX FEOMETPUYECKOE UCTOIKOBAHME.

YacTHble NPoOM3BOAHbIE BbICLIMX MOPALKOB.

OnddepeHumpyeMocTb 1 NoNHbIN anddepeHuman GyHKLUK.

MpumeHeHne nosnHoro aubdepeHumana K MPUOAWKEHHbIM BbluucneHUam. AdudbdepeHumansl BbiCLINX
nopAAKOB.

Mpoun3BoaHasn cNoxKHOM GyHKUMK. MNonHaA NnponssoaHas.

NHBapmnaHTHOCTb Gopmbl NoNHOro guddepeHymana.

OnddepeHumpoBaHme HeABHOM QYHKLUMN.

KacaTesibHas NJOCKOCTb M HOPMAJb K MOBEPXHOCTU.

3KcTpemym GYHKLMM ABYX NepemeHHbIX. Heobxoaumoe 1 focTaTouHOE YCI0BUE SKCTPEeMyMa.

YcnoBHbIl 3KCcTpeMym. MeTog, MHOXKMTenen JlarpaHa.

Hanbonblee n HaumeHbLlee 3Ha4YeHMA GYHKLUMM B 3aMKHYTOM obnacTu.

OCHOBHble NOHATUA TEOPUM BEPOATHOCTEN: UCNbITaHNE, COBbITUE, BEPOATHOCTb COOLITHA.

[eiictBmAa Hag cobbiTuamn. Anrebpa cobbITUiA.

Teopembl CIOXKEHUA U YMHOXKEHUSA BEPOATHOCTEMN.




CTPYKTYpPHbIN
aNemeHT
KomneTeHuun

MnaHupyemblie pesynbTaTbl 06y4YeHUs

OueHo4Hble cpeacTsa

68.
69.
70.
71.
72.

73.
74.

dopmyna nosHow BepoaTHocTU. Popmyna bBelteca.

MocnenoBaTeNbHOCTb HE3aBUCUMBbIX UCMbITaHUI. Dopmyna BepHyanu.

CnyyaiiHble Be/IMYUHbI, UX BUABI.

Pan pacnpegenenua. PyHKUUA pacnpeseneHns, ee cBoicTea. N10THOCTb pacnpeaeneHns, CBOWCTBA.
Yucnosble XapaKTEPUCTUKM CAYyYalHbIX BEAMYMH: MaTemaTU4ecKoe OXuAaHue, aucnepcus,
KBagpaTMyecKoe OTK/IOHEHME.

HopmanbHbIli 3aKOH pacnpeseneHus cny4aHom BeMUMHbI.

CucTembl CnyyvalHbIX BeNMYMH. 3aKOH pacnpegeneHua. YncnoBble XapaKTEPUCTUKU CUCTEMbI CYYaMHbIX
BE/IMYMH. 3aBUCMMOCTb C/Ty4aMHbIX BEJINYUH.

cpeaHee

YmeTb

- COMNOCTaBAATb peasibHyio 3aa4y ¢
onpeaeneHHo ob6nacTblo
MaTeMaTUYeCKMX 3HaHWN,

- MPUMEHATb TUNNYHbIE
mMmaTematTnyeckme mogenn B
I'IpO(I)ECCMOHa/'IbHOﬁ AEeATENbHOCTU

- HaxoawuTb pelleHune
dopmanns3oBaHHOM 3a4aun,
MCNob3yA CBOMCTBA MaTEMaTUYECKMX
06beKToB,

- WHTepnpeTUpoBaTb GOPManbHO
(maTemaTmyeckm) NOJIy4YEeHHbIN
pesynbTaT

lMpumepHbie NpaKkmuyecKue 3a0aHUA 014 3K3amMeHa:

1.

7.

8.
9.

10.

X—4y -2z =-3,
PewmnTb cucTemMy NMHeNHbIX anrebpanyecknx ypasHeHUn 3X+y+z=5
3X-5y—-6z=-7.
X+y+2=0,
PewunTb cnucTemy NMHENHbIX anrebpanyecknx ypaBHeHW 2X — V—-7= 0,
3X+4y+z2=0.

HanwucaTb ypaBHeHWe NpaAMOi , NpoxoaALLel Yepes TOUKY M(,Z/ napannenbHon Npamon
5x+2y+20=0.
a-b

Breraucnuth

u axb ,ecnn a = (,1,1:, b = 0,2,1:.

Hammucats ypasaenue npamoii AB | ecou A('].,Z:, B Q,—l:

Hanucath ypaBHEHHE TIPAMON, poxosmieil uepes Touxy M (,0: napaeIbHOW IpsMOn x-2 = y-4
3 -1

—X—- 2y —3=0 nepnenauKynsIpHbL.

2x—y+4=0, —4x+2y-10=0

okazats, uto npsimeie 2X—Y —20=0 u

HOKaSaTI), YTO MIpsAMBIC napaJijieJibHbI.

Hanucats ypaBHeHHEe IPSIMOIi, OTCEKarOIIel Ha 0CAX KOOPAUHAT OTpe3ku 2 U 3.

HanucaTh ypaBHeHHe IPAMOH, npoxosiei yepes touky M (— 2,3/ NEPIEHAUKYIISIPHO NMPSMOiL




CTPYKTYpPHbIN
aNemeHT
KomneTeHuun

MnaHupyemblie pesynbTaTbl 06y4YeHUs

OueHo4Hble cpeacTsa

11.

a)

12.

13.
14.

15.

16.

17.

18.

19.

X+2y+20=0.

Bbluncnute npeaenbi:

. 1+4x—x* . 3x-arcsin 2x J2x—1-—

lim —————;6) lim ——"—2";8) IimM-
x—o X + 3X° + 2X x=0 COS X — C0S” X x-3 x—3

X =ctg2t,

Hait dy .. _ 4x—x?
aiigute —  ana GyHKumiiza) y=e . 6) ) -
dx y=In€in 2t

Haiitu sxcTpeMyM (YHKIUM ¥ TOUKH neperuda Y = x* —4x® —48%x% +6x-9

HaitTn HeonpeaenéHHbIli  MHTerpan: a) Isin 3x-cos 5xdx, 6) j 1-cosx dx B) J(2X+5)-exdx.

(x —sin x)?

V20 xdx

z'[\/x2+5‘

Bbluncnmtb OI'Ipe,CI,EI'IEHHbIﬁ UHTErpan

1
BbluMcnnTb onpeseneHHbln HTerpan J4x-arcsin xdx -
0

Haltv nnowanb ¢urypbl, OFpPaHUYEHHON JIMHUAMU: X =4, y =4X.

_fo_y2_ 2 )3
Haliti n noctpounTb 061acTb onpeaeneHnsa GyHKUUK U=y9-x y +(X y).

3 -
Halttu nonubiii  anddepeHuman  GyHKLUMAM: z=x"Iny—sin2xy.




CTPYKTYpPHbIN
aNemeHT
KomneTeHuun

MnaHupyemblie pesynbTaTbl 06y4YeHUs

OueHo4Hble cpeacTsa

20. HaiiTU 4acTHble NpPOM3BOAHbIE NEPBOro Nopsaaka  QyHKLMK:

2
z =5x°y° +In(x+4y).
21. HanucaTb ypaBHeHMe KacaTelbHOM NAOCKOCTU M HOPMaM K MOBEPXHOCTU Z = 4/ X2 + y2 B Touke (3,4, 5).

2 3
22. Viccnenosath Ha akctpemym dyHkumio Z = X~ — 2XY + 4y

D) ~
23. Pewne 3agauy Kowm: Y COS” Xdy = ({2 +1 dx, yo/: 0.

24. TIpu nocraBke ¢ 3aBoja Ha 0a3y 1000 pagronpreMHUKOB, y 55 BBIIIUTH U3 CTPOs JamIibl. Haiftu BeposSTHOCTH
TOTO, YTO B3ATHII HayAady MPUEMHUK OyIeT UCIIPABHBIM.
25. MATHaALaTb 3K3aMeHaLMOHHbIX 611eTOB cofepkaT No 2 BONPOca, KOTOPble He NOBTOPAIOTCA,

3K3aMEHerLLI,Ml‘;1CFI 3HaeT To/bKOo 25 Bonpocos. Hantn BE€POATHOCTb TOr0, YTO 3K3aMeH 6y,c|,eT COaH, ecan Ana atoro
AOCTAaTO4YHO OTBETUTb Ha ABa BOMPOCa O04HOro 6bunerta.

26. MprHMMaemM BEPOATHOCTU POXKAEHMA MabiMKa U AEBOYKM PaBHbIMU. HaliTM BEPOATHOCTbL TOro, YTO cpean 10
HOBOPOKAEHHbIX 6 OKaXKYTCA MasibuMKaMMm.

27. [laH 3aKOH pacnpeaeneHns AUCKPETHOMN CAyYaiHON BeANUMHDI:

x: | 110 | 120 | 130 | 140 | 150

p: 0102 |03 |02 |02

BbIYUC/INUTb €e maTeMaTU4eCKoe OXXnaaHue, AuCnepcuto n cpegHee KBagpatnyecKkoe OTK/I0HeHMe.

28. JaHa ¢yHKLMA pacnpeaeneHns HenpepbIBHOW Cy4anHOM BENNYMHDI X




CTPYKTYpPHbIN
aNemeHT
KomneTeHuun

MnaHupyemblie pesynbTaTbl 06y4YeHUs

OueHo4Hble cpeacTsa

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

F(x)=
Hait nnoTHocTb pacnpeaenerus f(x), noctponTb ee rpaduk, BEPOATHOCTb NONAAAHMA B 3a4aHHbIN

O-X

uHTepsan [0,5; 2], Mx, Dx,

29. 3afaHo pacnpeaeneHme BepoATHOCTEN AUCKPETHOMN ABYMEPHON CAy4YaliHON BENYNHDI:

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

HaiiTi 3aKoHbI pacnpeaeneHna coCTaBAoLWmMX, KoaddOULMEHT Koppenaunm

30. Mo BbIGOpKe Npw 3aaaHHOM yposHe 3Haunmoctn o = 0,05 nposeputb no Kputepuio MupcoHa rMnoTesy o

HOpPMa/nbHOM pacnpegeneHmmn reHepaanoﬁ COBOKYNMHOCTH. B cniy4yae NpUHATUA TMNoTE3bl O HOPMA/ZlbHOM

pacnpegeneHnn HaUTK AoBepuTeNnbHble MHTEPBA/Ibl A1 MaTEMaTUYECKOro OXXUaaHua d W cpeaHero

KBaApaTMYECKOro OTK/IOHeHMss G Npu ypOBHE HaAEeXHOCTU Y = l1-a

X 4 7 10 13 16 19 22

25




CTPYKTYpPHbIN

anemeHT NMaaHupyemble pesyabTaTbl 06yYeHNs OueHouHble cpeacTBa
KoMneTeHuum
31. 13 HOPManbHO reHepanbHOIi COBOKYMHOCTH M3BAeyeHa Bbi6opka obbema N =15
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
Tpe6yerca npy yposHe svauumoctn @ = 0,05 nposeputs Hynesyio runotesy H_ : o = o2 =55, NpuHsaB B
KauecTse KOHKypUpYtoLel runoTessi: a) H, : o’ #55,6) H,: o’ >55 nwm H,:o’ <55 B 3asnucMmoctyt ot
noay4eHHOro 3HavyeHums 0'2.
Bnapetb - meTogamm paboTbl € PasINYHbIMU lMpumepHbie npuKnadHele 3a0a4u U 3a0aHUA

no npupoae maTeMaTMyeckmmm
obbeKkTamu,

- MMPAKTUYCCKUMU HaBbIKaMH
JI0Ka3aTeIbCTBA CYKACHUHIA

- YMEHHEM TEOPETUYECKU O00OCHO-
BBIBATh BBIBOJIBI,

- MaTEMaTHU4YC€CKUMHU METOdJaMU
OTIHCAHMsI PeaTbHBIX MPOIIECCOB B
npodeccuoHaIbHOMN e TeTbHOCTH

3apaua 1. 3aBMCMMOCTb NMYTW OT BPEMEHW NMPU NPAMOSUHENHOM ABUMKEHUM TOYKM 334aETCA YPaBHEHUEM

1

3 2
S==t"+2t“—3,rme S —nymeMm,a { — Bpemsa B c. BbIYMCAUTE ee CKOPOCTb U YCKOPEHME B MOMEHT
spemern t=4cC.

3apaHue 2. CoCTaBbTe arOPUTM UCCAEA0BAHUA Ha IKCTPEMYM BYHKLMM HECKONBKIX NepeMEHHbIX

3apaHue 3. [NoarotoBbTe oTBETLI Ha Bonpockl K U3 N2 6: YTO 3HaUYMT OLLeHUTb reHepasibHble napameTpbl No
BblbopKe? ChopmynumpyiiTe onpeseneHne Toue4HOM oLeHKN. Onpeaennte CMeLLeHHble U HECMELLLEHHbIE,
addeKTUBHbIE N HEaDDEKTUBHbIE, COCTOATENbHbIE U HECOCTOATE/IbHbIE OLEHKWN reHepasbHbIX NapaMeTpos.
MpounnocTpupyinTe onpeseneHns reoMeTpuyeckmn. 3anmwnTe pacyetHble GopMyabl A58 CTPYNNMPOBAHHBIX U

HeCrpynnMpoBaHHbIX AaHHbIX: BbIGOPOUHOro cpegHero X (YKakuTe ero BePOATHOCTHbIN CMbICA); BbIBOPOUYHOM
ancnepcum Dg. Kak oueHUTb MaTemaTUyecKkoe oXuaaHue no BbiIbopoyHoi cpeaHein? OueHUTe ANCNEpPCUto no
ucnpasaeHHol gucnepcun. KakMmm ABASIOTCA TOUYEUHbIE OLLEHKM MaTEMATUUYECKOTO OXKUAAHWNA, AUCNEPCUN 1
cpeaHero KBaApaTUYHOTO OTKIOHEHMWA: CMELLEHHbIMU UK HET, 3GDEKTUBHBIMU UAN HEIDPEKTUBHBIMM,
COCTOATE/IbHbIMWU UM HECOCTOATE/IbHLIMU?

3agaua 4. 1A M3ydeHMa KOAMYeCTBeHHOro npusHaka X U3 reHepanbHOM COBOKYMHOCTM M3B/eYeHa BbibopKa




CTPYKTYpPHbIN
aNemeHT
KomneTeHuun

MnaHupyemblie pesynbTaTbl 06y4YeHUs

OueHo4Hble cpeacTsa

Xy, 0+, X, obvema I, umetowan faHHOe cTaTUCTUYECKOE pacnpeaeneHue.

1). MNocTpoiiTe NOAUTOH YacToT.

2). MocTpoiiTe amnupuryeckyto GyHKUMIO pacnpeseneHus.

3). MocTpoiiTe rMcTorpammy OTHOCUTE/IbHbIX YacToT.

4). Haigute Bbibopo4HOe cpegHee X , BbIBOPOUHYIO AUCTepCHio DB, BbIbOpOYHOE cpeaHee

2
KBagpaTnyeckoe OTK/IOHeHne Ge , UCNPABAEHHYIO gucnepcmio S MU ncnpaBneHHoe cpegHee KBagpatnyeckoe

OTKNOHeHune S.

5). Mpu gaHHOM ypoBHE 3HaYMMoCT Ol NpoBepbTe Mo KpuTepuio MUPCoHa rMnoTesy 0 HOPMaabHOM

pacnpeneneHnn reHepaanoﬁ COBOKYMHOCTW.

6) B Cc/lyd4ae NPUHATUA TMNOoTe3bl O HOPMa/ZlbHOM pacnpeageneHnmn Haﬁp,me aoseputenbHble MHTEPBAIbl
ONA MaTeMaTUYECKOro OXXuUaaHua d U cpeaHero KBaapaTu4yeckoro oTKAoHeHMA O npu JaHHOM ypoBHe

HapgexHoctn Y =1—o . (Npunate oo = 0,01).

X 9 13 17 21 25 29 33 37

n 5 10 19 23 25 19 12 7

MK-2 - roTOBHOCTbIO NPUMEHATb AHA/IMTUYECKME U YUC/IEHHDIE METOAbI PeLleHUA NOCTaB/IeHHbIX 3a4a4, UCNONb30BaTb COBPeMeHHble UHGOPMALUMOHHbIE
TEeXHON0rMu, NPoBoAUTb 06PaboTKY MHPOPMaLMK C UCNOJ/Ib30BAHUEM NMPUKAALHBIX NPOrPaMMHbIX cpeacTB chepbl NPodeccCMOHaNbHOW AeATEeNbHOCTH,
MCNO/Ib30BaTb CeTeBble KOMMbIOTEPHbIE TEXHOIOTUU U 6a3bl 4aHHbIX B CBOeW NPo¢decCMOoHaNbHOMU 061aCTH, MaKeTbl MPUKAAAHbBIX NPOrpamMmm A/IA pacyeTa

TEXHONOrMYecKUxX napameTpos 060pyaoBaHUA




CTPYKTYpPHbIN

aNemeHT MnaHMpyemble pesyabTaTtbl 0byyeHun OueHouYHble cpeacTsa
KomneTteHunm
3HaTb - OCHOBHbIE MOHATUA NUHENHOM 1. ®OpMyNMPOBKM OCHOBHbIX TEOPEM (CBOMCTB, MPU3HAKOB M3y4aeMbIX MOHATUIN, HEOBXOAMMbIE U LOCTAaTOYHbIE
anrebpbl ¥ aHaMTUYECKO reoMeTpum | YCN0BUA) B M3y4aemblx pasaenax Kypca.
- OCHOBHbBIE NONONKEHMSA 2. MeToabl pacKpbITUA HeoNpeaeIeHHOCTEN, BbIACHEHUA HenpepbiBHOCTM GYHKLMM OAHOM NepemeHHON.
MaTEMaTM4ecKoro aHamsa, 3. Anroputm npubIMMKEHHOTO BbluMCIEHUA GYHKLMK C MoMOLbio anddepeHLmana; HanMcaHWsa ypaBHeHUA
KacaTenbHOM Npsamoi (MnockocTu).
- OCHOBHbIE NMOHATNA TEOPUN
BEPOATHOCTEN U MAaTEMATUHECKOUN 4. ANropuTM NOJIHOTO MUCCNef0BaHUA GYHKLMN.
CTaTUCTUKWU,
5. MeToapb! BbIACHEHWS KNACCOB MHTErPMpPYeMbiX GYHKLMIA, @ TaKKe MeToAbl HeMOCPeACTBEHHOIO
WHTErpupoBaHusa U MHTErPUPOBAHUA OCHOBHbIX K1acCoB GyHKUMIA.
6. Cnocobbl BbIACHEHWA CXOANMOCTU HECOBCTBEHHbIX MHTErPanos.
9. OcHOBHble CNocobbl CTaTUCTUHECKOWM NPOBEPKM FMMNOTES, BLIACHEHWA AOBEPUTENbHbIX MHTEPBANOB AN
napameTpoB pacrnpegeseHus.
10. MeToAbl NPOBEPKM AONYLLEHWUA OLMBOK NEPBOrO UM BTOPOrO POLA NPY NPOBEPKE CTaTUCTUHECKUX TMMOTES.
YmeTb - pacno3HaBaTb BO3MOXHOCTb lMpumepHbie npakmuyecKue 3a0aHuUA U 3a0a4u

dHaNINTUYECKOro pelleHna 3agayu,

- CaAMOCTOATENNbHO paspa60TaTb
AZITOPUTM pelleHnAa 3aga4uu,

- KOPPEKTHO obocHoBbIBATbL
HGO6XOAI/IMOCTb npeanoxeHHoro

3apaHue 1. CoctaBbTe a/IFOPUTM pPELLEHMA ..... 3a4a4n.

3agaHue 2. Bbluncante npubAnNKEHHO y = 5\/ X2 npu x = 1,03.

lim arcsin €x— 4

3agaua 3. Boiumcante npegen no npasuay Slonutana
X—>2 x2 -4




CTPYKTYpPHbIN
aNemeHT
KomneTeHuun

MnaHupyemblie pesynbTaTbl 06y4YeHUs

OueHo4Hble cpeacTsa

MeToAa peLleHnsa 3a4a4n,

- NpeasIoKnTb Hanbonee
adpdeKTMBHOE peLLeHue,

- YMETb UCMO/1b30BaTb NPUKNALHbIE
nporpaMmmHbie NPOAYKTbI.

3apaHue 4. CoopmynnpyinTe HeobXxoANMbIE U AOCTAaTOUHbIE YC/IOBUE IKCTPEMYMA GYHKLUN  OLHOM
nepemeHHoMn.

12

3apgava 5. MccnepoBatb QYHKLMIO M NOCTPOUTL €€ rpadumK: y=2+ 5
-4

3apayva 6. KakoB reomeTpuyecKkuin cMbici onpeaeneHHOro MHTerpana ot 4aHHoW GyHKUMW B JAHHOM UHTepBane B
OEKapTOBOM CUCTEME KOOPANHAT?

3apaaHue 7. YKaxuTe BepHoe yTBeEpPXKAEHNE 0 GYHKLMU ABYX MePEMEHHbIX:
a). rpagMeHT nepneHanKyNapeH KacaTenbHOM NAOCKOCTH;
6). rpagneHT ABNAETCA NPOM3BOAHOM NO HanNpPaBAEHWUIO;
B). rPagMeHT ABAAETCA KacaTeNbHOM K IMHUWN YPOBHS;
r). rpafMeHT onpeaenseT HanpasaeHMe MaKCMMaAbHOM CKOPOCTU U3MEHEHUA GYHKLUMN.
3apaHue 8. Ykaxute JIOXKHOE yTBepxaeHne o GyHKLMN ABYX NEPEMEHHDbIX:
a). HenpepblBHaA GyHKLMA Bceraa anddepeHumpyema;
6). pyHKUMA, MMeloLLan Npeaen B ToUKe M, MOXKeT bbiTb pa3pbiBHA B 3TOMN TOUKE;
B). y anddepeHupyemoit GyHKLMMU CyLLECTBYIOT YAaCTHbIE NPOU3BOAHbIE;
r). U3 HenpepbIBHOCTM YaCTHbIX NPOU3BOAHBIX B TOUKke M cneayeT anddepeHumpyemocTb GyHKLUKN B STOM TOUKe.

3apaua 9. [lsyms meTogamm NposeaeHbl U3MEPEHUS O4HOMN M TOM e GU3nYecKoi BeandnHbl. MonyyeHbl
cneaytowme pesynbraTbl:




CTPYKTYpPHbIN

aNemMeHT MnaHupyemblie pesynbTaTbl 06y4YeHUs OueHo4Hble cpeacTsa
KomneTeHuunmn
a) B nepBom cayyae 145, 133, 143, 121, 135, 132, 133, 148, 133, 134;
6) Bo BTOpOom cnyyae 128, 120, 116, 115, 143, 115, 120, 138, 115,120.
MO»HO 1 cunTaThb, YTO 06a MeToaa obecrneymBatoT OANHAKOBYHO TOYHOCTb USMEPEHUI, ECIN NPUHATL YPOBEHb
3Hauumoctn & = 0105? MpeanonaraeTtcs, YTO Pe3y/bTaTbl USMEPEHWUI pacnpesesieHbl HOPManbHO M BbIGOPKM
HEe3aBUCUMBI.
3apaua 10. WUccnepyetcs paboTa NPOMbILWIEHHbIX arperaTos Mo NPOLECCY U3BNEYEHUS TeNMA U3 NMPUPOLHOTO
rasa. McnbiTbiBaloTCca ABa TeXHoOrMYeckux pexkuma Nol n Ne2, ytobbl BbiI6paTh NyYLllnii NO NPU3HAKY
HanbosblEero NpoueHTa U3BedeHus renma (6amnsko kK 100 %).PesynbTaThl HabAOAEHMIA NpeacTaBieHbl B Tabanue
TexHonornal, N=120
%He,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 2
TexHonorna2, N=42
%He,x | 98.43 99.5 98.71 98.82 99.22 99.54 99.73 99.92
n 1 2 10 6 12 6 4 1
Chopmynupyinte n npoBepbTe CTAaTUCTUYECKYHO TMNOTE3Y, HA OCHOBAaHUN KOTOPOI MOXHO BbIACHUTb: OT/IMYAtOTCA
/1 TEXHOIOTUYECKUE PEXUMbBI U €CIN Aa, TO KaKoW M3 HUX ny4ylie? (NPUHATbL ypoBeHb HaaexHocTu 0,95).
Bnapetb - IpMemamm aHaAUTUYeCcKoro u MpumepHbie npakmuyeckue 3adaHus

YNCNEHHOTO peweHnAa NPpuKnagHbIX




CTPYKTYpPHbIN
aNemeHT
KomneTeHuun

MnaHupyemblie pesynbTaTbl 06y4YeHUs

OueHo4Hble cpeacTsa

3apau,

- HaBblkKaMn UHTEPNPETUPOBATDL

MnoJsiydeHHble pesynbTaThl,

- meToaamm o6paboTku
MHGOPMALMM C UCMONb30BaAHNEM
NPUKNAAHbIX NPOrPaMMHBbIX CPEACTB
NPWKNagHbIX 3343y,

- crtoco0amu OleHUBaHUS
3HAYMMOCTHU U MTPAKTUUECKOU
[IPUTOTHOCTH TMOJTYYEHHBIX
pe3yJIbTaToB;

3apaHue 1. MNopasmbiwnamnTe:
1) BepHo an, 4TO CYMMa, Pa3HOCTb M Npou3BeseHne ABYX YETHbIX GYHKLMI eCTb YeTHaA GyHKLMA?
2) Kako#, B cmbicne YeTHOCTH, byaeT GyHKUMA, paBHaA NPon3BeaeHUI0 (Cymme) ABYX HEYETHbIX GYHKLUMIA?

3) CywecTBytoT i1 GpYHKLMM, 06paTHble camnm cebe (Npu f0Ka3aTeNbCTBE BCMOMHUTE NPeAOKeEHNE O
rpadukax obpaTHbIX PyHKLMIA)?

4) MosKeT N1 YyeTHan GpyHKUMA BbITb CTPOrO MOHOTOHHON?

3agaHue 2. CuctemaTmsunpyinte 1 0606LLMTE BCE KNHOYEBDIE MOHATUA M NPUEMbI pelleHMA TUMOBbIX 3a4a4 No Teme
«MpounssogHaa» u «MpumeHeHMe NPON3BOAHOW NpU UccieaoBaHUK GYHKLMINY». Pe3ynbTaTt obopmuTe B BUAE
Tabaunubl.

3apaHue 3. YpaBHeEHMeE perpeccum, onucbiBatoLLee BbIXOZ Y (B rpaMmax) HEKOTOPOro BELLECTBA NPU XMMUYECKOM

peakLmn B 3aBMCUMOCTU OT TemnepaTypsbl t B arperate y=0,0540,27t, Ko3adPUUMEHT AeTepMUHALMM MOogENN
2 w v

R"=0,88. JaiiTe nHTepnpetaumto KoadOUUNEHTOB YpaBHEHUA perpeccun, Hanamrte KoadPUUNEHT KoppenaLum

MeXay y 1 t. iBnseTca A MoAeNb NPUTO4HON K MPaKTUYECKOMY MCNo/Ib30oBaHUIO? Movemy?

MK-16- cnoco6HOCTbIO NNAHUPOBATb U NPOBOAUTL GU3MUECKME U XMMUUYECKME IKCNEPUMEHTbI, NPOBOAUTbL 06paboTKy UX pe3ynbTaToB U OLeHUBATb

norpewHoOCTH, BbiABUraTb rmnoTe3bl U YCTAaHAB/IUBATb NPAHULLbI UX NTPUMEHEHUA, NTPUMEHATb MEeTO4bl MaTEMATUYECKOro aHa/im3a n moaeanposaHua,

TeopeTUu4YeCKoro n akcnepnmeHTaZIbHOro uccnepoBaHua

3HaTb

-OCHOBHBIE METO/IbI
CTaTUCTHYECKOU 00pabOTKU
HKCIEPUMEHTAIbHBIX JaHHBIX,

1. NpesmeT maTeMaTUYeCKOW CTaTUCTUKK. [eHepaibHas COBOKYMHOCTb M BbIBOPKA. BapuaLMOHHbIN pag,
2. MonuroH. M'McTorpamma. Imnupuyeckan GyHKUMA pacnpeseneHms.

3. CTaTMCTMYeCcKne OLLeHKM NapameTpoB pacnpesenieHuna reHepaanoi/'l COBOKYMHOCTHK NO BbI60pKe




CTPYKTYpPHbIN

3nemeHT MnaHMpyemble pesynbTaTbl 0byvyeHuA OueHouHble cpeacTBa
KOMneTeHunmn
- MCTO/Ibl IIJIAHUPOBAHUS 4. HTepBaNbHble OLLEHKN NapaMeTpoB pacnpesesieHnsa reHepanbHoM COBOKYNHOCTM No Bbibopke
SKCHCpUMCHTa, 5. Obwan cxema NpoBepKM NapameTpUUecKoli CTaTUCTUYECKON TMMOTe3bl.
- MCTOIMKY IIPOBCPKHU 6. HenapameTtpuueckue cTat. runotesbl. Kputepuii cornacua. Kputepuii NMupcoHa u Kputepuia
CTATHUCTUYECKUX TUIIOTES, Konmoroposa-CMmnpHoBa A9 NPOBEPKM FTMNOTE3bl 0 BUAE pacnpeaeneHnsa sKCnepuMeHTaNbHbIX AaHHbIX.
7. KoppenaunoHHbIit aHanns. IMAMpUYEcKnin KoabduLMeHT Koppenaumu.
- ME€TOAbI aHaJIn3a CTATUCTHYCCKUX PP 4 P dduy PP H
JaHHBIX 8. HaxoxaeHune ypaBHeHNA NMHENHON perpeccun MeToA40M HaMMeHbLUNX KBaApaToB.
9. OueHKa KayecTBa YpaBHEHMWA Perpeccun 1 ero MHTepnpeTaums
10. Anroputm nogbopa ¢GyHKUMKM (MNOTHOCTM) pacnpefeneHns BbIBOPOYHbIX AaHHbIX, HAa OCHOBE aHa/An3a
BbIGOPKM U ee XapaKTepPUCTUK.
YmeTb - OLleHUBaTb NOrpeLwwHoOCTb lMpumepHbie npaKkmuyecKue 3a0aHUA U 3a0a4u

CTaTUCTUYECKUX OaHHDbIX,

- BbIMNC/NIATb TOYEYHbIE OLUEHKN
OTAENIbHbIX MAapPaMeTpPoB
IKCNepnMeHTa,

- HAXO4MTb UHTEPBAJIbHbIE OLLEHKM
Tpebyembix MapameTpos,

- OUuEeHNBATb 3aBUCMMOCTb MeXXAy

3apaHue 1. Y710 BAUAET Ha MHTEPBA/IbHYIO OLLEHKY NapameTpa (MaTemaTUUYecKoro OXuaaHus, Ancnecum, CpesHero
KBagpaTuyeck HaiiTu MeTog0oM MOMEHTOB NapameTpbl pacnpeseneHus NyaccoHa no gaHHbIM
npeacTaBaeHHbIM B Tabauue

X; 0 1 2 3 4 5 6 7

n; 10 8 6 5 4 3 3 1




CTPYKTYpPHbIN

3N1emMeHT MnaHupyemblie pesynbTaTbl 06y4YeHUs OueHouHble cpeacTBa
KomneTeHumun
pas3AnYHbIMK paKkTopamm 3apaua 2. MNpounssoanTENN HOBOTO BUAA acNMPUHA YTBEPKAAIOT, YTO OH CHUMAET roJIOBHYH0 60/1b 32 30 MUHYT.
sKcnepmMmeHTa CnyyvaliHan BblbopKa 121 yenoBeKa, CTPaAAoWMX roNI0BHBIMKM 60NAMM, MOKA3ana, YTO HOBbIM TUM AaCMMPUHA CHU-
MaeT rosIoBHyto 60/1b 3a 28,6 MUHYT NPU CPeLHEM KBaAPAaTUYECKOM OTKAOHEHUU 4,2 MUHYTbI. lpoBepbTe Ha
ypoBHe 3HauYnmocTtu a = 0,05 cnpaBegAnBOCTb 'YyTBEPKAEHUA NPON3BOAUTENEN aCMPUHA O TOM, YTO 3TO
NeKapCcTBO M31e4YnBaeT roNoBHyo 601b 33 30 MUHYT.
3apaua 3. MpoBepuTb Ha ypoBHe 3HauMmocTh a=0,05 runoTesy o HOPMaNbHOM pacnpeseneHNN reHepanbHOM
COBOKYMHOCTU X, UCNOb3ys KpuTepuii MUpcoHa, No AaHHbIM BbIGOPKK
m; 3 15 11 7 4
T
m; 4 9 15 9 5
Bnapetb - MaTEMaTHYECKUM alIiapaToM U MpumepHble NpakTUYecKne 3agaHus u 3agaum

HaBBIKaMH €T'0 UCIIOJIb30BaHUsA 1A
OIMMCAHUA SKCIICPUMCHTAJILHOI'O
HUCCICIO0BaHUsA

- HaBBIKAMHU U METOJNKAMU
0000111IeHHS PE3yIbTATOB
BKCHepHMeHTaHBHOﬁ ACATCIIbHOCTH,

- croco0amu OllEeHUBaHUS
3HAYMMOCTHU U TTPAKTUYECKON
MPUTOTHOCTH TOTYYEHHBIX
pe3yJIbTaToB.

3adaua 1 Halitu MeToA0M MOMEHTOB NapaMeTpbl HOPMaJZIbHOro pacnpeageneHna Nno AaHHbIM,

npeacrtaBieHHbIM B Ta6n14u,e

Xi 0.3 0.5 0.7 0.9 11 1.3 1.5 1.7 1.9 2.2 2.3

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

3apaya 2. [TocTpouTh HHTEPBAIBHYIO OLEHKY MAaTEMaTHYEeCKOT0 OXKUAAHHS CITydalHON BETHIHHBI X, €CITH
M3BECTHO, YTO CPEe/Hss apudmMeTnIeckast BEIOOPKH  BBIOOPOUHAA UCTIEPCHS () 05, 00beM BBIOOPKH 5. [IpuHsTH

yposeHb 3HaunMoctu 0,05.
3apaua 3. MNpeanonoxKmm, 4To cpeaHasa AnmMHa 15 nMHeek, cayvyaiiHO BbIGPAHHbIX B MarasmMHe KaHLeaspeKmx

npuHagnexkHocten, coctasmna 20,04 cm npu cpeaHeM KBagpaTuieckom oTKAoHeHun 0,015 cm. Moxem n mbl
CYNTaTb, YTO CPEAHAA AIMHA IMHEEK, MPOAAOLLNXCA B Mara3mHe, pasHa 20 cM, MM MOXKHO YTBEPXKAATb, UTO UX
AnunHa 6onbwe 20 cm? (a = 0,05).

3apgava 4. M3 napTtum Ao6bIThiX a/1IMa30B Cay4valiHbiM 06pa3om oTpaboTaHbl 6 3K3emMnAapoB. BbibopoyHbIi
CpeaHuiA BeC U CTaHAAPTHOE OTK/JIOHEHME NX OKa3anucb paBHbiMu 0,53 KapaTta u 0,0559 KapaTa COOTBECTBEHHO.




CTPYKTYpPHbIN
3NeMeHT MnaHupyemble pesynbTaTbl 06yYeHUs OLeHOYHblEe cpeacTsa
KomneTeHuun

MpoBepbTe HYyNEBYIO TMNOTE3Y O TOM, YTO CpeaHUIA BeC asimasa paBeH 0,5 KapaTa npu anbTepHATMBHOM rMnoTese o
TOM, 4TO OH 6onbLe 0,5 KapaTa. YpoBeHb 3HAYMMOCTU NPUHATL paBHbim 0,05.

3apaua 5. MimeloTcs gaHHble 0 pesy/sibTaTax NPOBEepPKM KayecTsa AeTanei:

MapTtus getanei O6bem napTum CpeaHAa NPOYHOCTb Oucnepcua
[0 nameHeHna TexHonornm 100 40 250
N3roTOB/IEHUSA
MNocne nameHeHmA TexHONOMMK 100 44 150
W3roToB/IEHUA

o 2
fBnAeTca NM NoBblWEHWe NPOYHOCTM aeTtaneit ¢ 40 fo 44 Kr/cm” CyLLeCTBEHHbIMM HACTOJ/IbKO, YTO €ro MOMKHO
CYMTaTb CNeACTBUEM U3MEHEHUA TEXHONOMMUW, UK Ke 3TO Pe3ynbTaT CayvaliHoN Konebnemoctn nokasaTtenew, u
No3TOMY U3MEHEHWNE TEXHONOTUN HeNb3s cunTaTb adpdeKkTuBHbIM? (ot =0,05).

6) HOpﬂ)IOK MPOBEACHUS l'[pOMC)KyTO‘IHOﬁ aTTeCTaluu, MOKa3aTeJId U KPUTCPUHN OLICHUBAHUA:
HpOMe)KYTO‘-IHaﬂ arrecTanus 110 JUCIHHUITIIINHE «MaremaTnka) BKJIIIOYacT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOIINEC OLCHUTE YPOBCHb YCBOCHUA

00yyarolMMUCs 3HaHUH, U IPAKTUUECKHUE 3a/IaHus, BBIABIISAIONINE CTETIEHb CHOPMUPOBAHHOCTH YMEHUHN U BJIaJICHUI, TPOBOAUTCS B (pOpMeE IK3aMeHa

IToxa3aTenu U KPUTEPHUH OLCHUBAHUS JK3aMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 0aiI0B) — 00yUaromuiicst 1IeMOHCTPUPYET BHICOKUN YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE,
crcTeMaTh4yecKoe U r1y0oKoe 3HaHHe yueOHOro MarepHasia, CBOOOHO BIMOJIHACT IPAaKTUYECKUE 3aJaHHsl, CBOOOIHO ONIEpUPYET 3HAHUSIMU, YMEHHUSIMH,
MPUMEHSIET UX B CUTYalUsIX MOBBILIEHHON CJIOKHOCTH.

— Ha OLIEHKY «X0po1o» (4 6asa) — 00yJarouuiics 1eMOHCTPUPYET CPEAHUN YPOBEHb C(POPMUPOBAHHOCTH KOMIETEHIMI: OCHOBHBIE 3HAHUS, YMEHHUS
OCBOEHBI, HO JIOITYCKalOTCS HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS [TPH AaHATTUTHUECKUX OIepalusX, IepeHoce 3HAaHUH U YMEHUH Ha
HOBBIE, HECTAHJJAPTHBIE CUTYalUH.




— Ha OLIEHKY «Y/AO0BJIETBOPUTEJIBLHO» (3 06auia) — 00yJaronuiics JeMOHCTPUPYET OPOTOBBIA YPOBEHb CHOPMHUPOBAHHOCTH KOMITETEHIIMI: B X0/1€
KOHTPOJIbHBIX MEPOTIPUSATHI TOMYCKAIOTCS OIIUOKH, TPOSBIISETCS OTCYTCTBUE OTJIENbHBIX 3HAHUI, YMEHUH, HABBIKOB, 00Yy4alOIINNCS UCTIBITHIBAET
3HAYUTEJIbHBIE 3aTPYIHEHUS IPU ONIEPUPOBAHNHN 3HAHUSMU U YMEHUSMU IIPU UX NIEPEHOCE HA HOBBIE CUTYAllUH.

— Ha OLICHKY «HEeY/10BJIeTBOPUTEJIbHO» (2 6amia) — oOydaromuiics AeMOHCTpUPYET 3HaHus He Oonee 20% TeopeTudeckoro MaTepuaa, JOmycKaeT
CYIIECTBEHHBIE OINOKH, HE MOXET MOKa3aTh WHTEIUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «Hey10BJIeTBOPUTeJbHO» (1 6amn) — oOydaromuiics He MOXKET IM0Ka3aTh 3HAHUS HAa YPOBHE BOCIPOU3BEICHUS U OOBSICHEHUS
nH(pOpMAaILINY, HE MOXET N0Ka3aTh HHTEJUIEKTYaJIbHbIC HABBIKH PEIICHHS MPOCTHIX 3aa4.



