\

MUHHUCTEPCTBO HAYKH U BBICLLIEFO OBPA30BAHUS
POCCUUCKON GEJIEPALIUM

Denepanbroe rocyaapersennoe Glokerioe oGpazopareabHoe yupeKk/eHue
Bbicilero obpazoBanus
«Maruuroropekuii rocynaperBennblif rexuudeckuit yuusepcurer um. .U,
Hocosa»

_‘\(,é s YTBEPXKIAIO
5% Jupexrop UEnC
S H 10.B. Comosa

ok 03.02.2025 .

PABOYAS NIPOIT'PAMMA JUCHUIIIMHBI (MOAYJIA)

MATEMATHKA

HanpasneHue NOAroTOBKH (CNELHaIbHOCTB)
18.03.01 XuMuueckas TEXHOJIOTHUS

HanpagnenHocTs (mpoduns/cnenuanysanus) NporpamMbl

XuMHYecKasi TEXHOJIOTHS TNPUPOAHBIX 3HCpFOHOCHTBJ’ICﬁ U YIJIEPpOAHBIX MAaTEpPHAJIOB

VpoBeHs BeicLIero 00pa3oBaHus - 6akanaBpuaT

®opma 0OyueHus
3a04Has

Uscrutyt/ paxynsrer MHCTHTYT €CTECTBO3HAHHA M CTAHAAPTH3ALMK

Kageapa

Kype

IMpukiaaHoi MATEMATHKH M HHPOPMATHKK

1

Marnutoropek
2025 roa



PaGouas nporpamma cocraniena a ocione WI'OC BO - Gakanaspuar 1o
Hanpasnenino noaroroskn 18.03.01 Xumunueckas texnonorust (1ipukas MunoGprayiu
Poccnn or 07.08.2020 1, Ne 922)

PaGouas nporpamma pacemotpena 1 opoGpena na sacesanuu kadeapst  [puksanon

MATEMATHKN | HHPOPMATHKH
14.01.2025, npotokon Ne § /W
3aB. kadenpoit ' 10.A. U3sexos

PaGouas nporpamma ono6pena Meroauueckoi komuccueir MEUC
03.02.2025 r. npotokon Ne 3

[Ipencenarens 10.B. ComoBa

Q’@
CornacoBaHo:
3aB. kadenpoit Metannypruu ¥ XMMHUECKHX TEXHOJIOf

A.C. XapyeHKo

Pa6ouas pOrpaMMa COCTaBJIeHa:
accHcTeHT Kadenps [IMul, @/ 7/% A.C. [TyTeHuxuHa

PenenseHr: M
3aB. kadeapoit Ou3MKy, KaHl. Gu3.-MaT. HAyK = snen ) IME

JonrymuH




JIner akTyanusanuu padodeil nporpaMmsl

Pabouas mporpamMmma repecMoTpeHa, 00CykaeHa u o100peHa yist peanusanuu B 2026 - 2027
y4eOHOM Tofy Ha 3acemaanuu kadenpsl [IpukmnagHoil MaTeMaTHKU U HHPOPMATUKU

[IpoTokon ot 20 . Ne
3aB. kadenpoi 1O.A. 13BekoB

Pabouas mporpamMmma repecMoTpeHa, 00CcykaeHa u ofoopena st peanusanun B 2027 - 2028
y4eOHOM Toly Ha 3acefaHuu kapeapsl [IpukinaaHoit MaTeMaTUKu U HHOOPMATUKH

[IpoTtokon or 20 . Ne
3aB. kadenpoi HO.A. U3BekoB

Pabouas nmporpaMmma repecMoTpeHa, 00CyKaeHa 1 0j100peHa i peanusanuu B 2028 - 2029
y4eOHOM TOoy Ha 3acenanuu kadenpsr [lpuknamHoil MaTeMaTuKu U HHHOPMATHKH

[Iporokom ot 20 . Ne

3aB. xadempoii 10.A. U3Bekos

Pabouas mporpamMmma nepecMoTpena, o0CcykaeHa u ogoopena st peanuzanuu B 2029 - 2030
y4eOHOM roy Ha 3acenanuu Kadeapsl [IpukinamHoit MaTeMaTHKU ¥ HH()OPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapou I0.A. U3BekoB

Pabouas nmporpamMmma repecMoTpeHa, oocyxkaeHa u omodpena st peanusanuu B 2030 - 2031
y4eOHOM Tofy Ha 3acemaanuu kadenpsl [IpukinagHoil MaTeMaTHKU U HHPOPMATUKU

[IpoTokon ot 20 1. Ne

3aB. kadenpoi 10.A. U3BekoB




1 Hesnu ocBOeHMS M CHUILIHHBI (MOIYJIA)

€JISIMU OCBOCHHMSI TUCIHUIUIMHBI «MaTemMaTrkay sBISIOTCS:

* pa3BUTHE MAaTEMATUYECKOTO MBIIIICHUS;

* IPUBUTHE HABBIKOB UCIOJIb30BAHUSI MAaTEMAaTUYECKUX METO/I0B UCCIEAOBaHUS
Y OCHOB MaTeMaTH4E€CKOT0 MOJICTMPOBAHUS B MPAKTUUECKOU IEATEILHOCTH,

* BOCIIUTAHUE Y CTYJCHTOB MAaTeMaTUYECKON U TEXHUUECKOM KYJIbTYpBI,

KOTOpas MpernoaraeT 4YeTKoe 0CO3HaHnEe HEOOXOAUMOCTH M BaXKHOCTH MaTeMaTH4eCKON
MOATOTOBKH JJIs1 COBPEMEHHOI'O CIIEeIMAIICTA.

[TpuoGpeTaembie 3HaHUS TOJKHBI OBITh JOCTATOYHBIMHU JIJIS1 YCTICIIIHOTO OBJIAJCHHUS
OOIIeHayYHBIMH U OOIIEMH)KECHEPHBIMU AUCHUILITMHAMHI Ha HE0OXOJUMOM HAyYHOM YPOBHE.
Tpebyercst pa3BUTh YMEHUS CTYJICHTOB CAMOCTOSITEIFHO PACIIUPSITh MaTEMATHYECKHE
3HAHUS ¥ TPOBOJUTH aHAIHN3 MIPUKIAAHBIX 33724, TPUBUTHh HABBIKU UCIIOJIb30BAHUS
MaTeMaTHYeCKUX METOJ0B U OCHOB MaTeMaTHUYECKOTO MOJICTTMPOBAHUS JIJIsl ONMCAHUS
(bU3MYECKUX, XUMHUUECKUX, TEMI0()U3NIEeCKHX MPOIECCOB, MPOTEKAIOIIUX B OKPYIKAIOIIEM
Mupe. bakanaBpbl JOKHBI OBJIaJETh OCHOBHBIMU aHAJTUTUKO-I€OMETPUYECKUMH METOJaMU
MOJICITMPOBAHUS U UCCIICAOBAHMS TaKUX 3a7a4.

2 MecTto aucuMiuinHbl (MOAYJIsl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMmbl

Jucnurmmaa MaTemMaTHKa BXOJAHUT B 0053aTEIIbHYIO YacTh y4eOHOTO IIIaHa
00pa3oBaTeIbHOM MPOTPAMMBEI.

JI1st u3ydeHus AMCIUIUTMHBI He0OX0IUMBI 3HaHMS (YMEHUS, BIIaJICHU),
copMUPOBAHHBIE B PE3YJIbTATE U3yUEHUS AUCUUILITNH/ TPAKTUK:

JI1st U3y4eHUs TUCIMIUIMHBI HeOOXOIMMBI 3HaHMS (YMEHHS, BIIAJICHNU),
chOopMHPOBaHHBIC B PE3YJIbTaTe H3YUYCHHS TUCIHUIUIMH: «AJIreOpa U Havasia aHaIn3ay,
«I"eomeTpusi» B 00bEME MPOrpaMMbl CPETHEH KO

3uanus (yMEHUS, BJaJACHHMS ), TOJIYYCHHBIC IIPH H3YUYCHUN JAaHHON JUCIUILIMHBI
OyyT HEOOXOIUMBI JIJIsl U3YUEHUS TUCITUTIINH/TIPAKTHK:

dusnka

dusnyeckas XUMHS

Konmonngnaa xumus

[TnanupoBaHue YKCIIEPUMEHTA U MOJICTTUPOBAHUE XUMHKO-TEXHOJIOTUUECKHUX
MPOIIECCOB

DU3NKO-XUMUYECKUE OCHOBBI METAJUTYPTUUYECKUX MPOIIECCOB

MaccooOMeHHBIE TTPOIIECCH XMMHUYECKOW TEXHOJIOTHU

3 Komnerenuunu ody4yaromerocsi, popmupyemblie B pe3yibTaTe 0CBOCHHS

AUCUUILIMHBI (MOYJIs1) M IVIAHMPYeMble pPe3yJbTaThl 00yUYeHust

B pe3ynbrate 0cBOCHUS MUCHUTUIHHBI (MOAyis) «MaTtemarruka» o0ydaronuiics
JI0JDKEH 00J1a1aTh CIIeyOIMMHA KOMIETECHIUSIMMU:

KOI[ HHIUKaTopa I/IHI[I/IKaTOP JOCTHXXCHUA KOMIICTCHIINHN

OIIK-2 CriocoOeH HCrob30BaTh MaTeMaTHIECKUE, (PU3UIECKUE, PU3HKO-XMMHUYECKHUE,
XUMHUYCCKUE METOJIbI JUISI pEIICHUS 3a]1a4 IPO()EeCCHOHAILHOM ACSITCIIBHOCTH

OIIK-2.1 Hcnonp3yeT MmaremaTudeckue, Gusndeckue, (U3NKO-XUMHUYECKUE,
XUMHYECKHE METOIBI JUIS PEIIeHus 3aa4 mpodeccuoHaIbHON
JIESITETbHOCTH

OIIK-2.2 Bri6upaer maremarudeckue, puznueckue, (GU3NKO-XHMHYECKHE,

XUMHUYCCKHUE METOJIbI IS PEIICHUS 3a/1a4 TPo(ecCHOHATBHON
JIeSITETIbHOCTH




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILINHBI (MOLYJIs1)

OO0mias TpyA0€MKOCTh TUCIHUIUIMHBI COCTABIISIET 7 3a4eTHBIX eIUHUIl 252 akaJl. 4acoB, B TOM

YUCIIC:

— KOHTaKTHas pabota — 19,5 akas. yacos:
— ayauTopHasi — 14 akaj. 4acos;
— BHEayAUTOpHas — 5,5 akaj. 4acos;

— caMocTosTeNnbHas padora — 215,1 akaj. 9acos;

— B (hopMe IpakTUYecKoi moAroToBku — 0 akasn. yac;
— MOATOTOBKA K 3K3aMeHy — 17,4 akaf. yac

dopma aTTeCTalHM - HK3aMEH

AynutopHas g
KOHTaKTHas padoTa E = ®dopma Tekymero
Pasien/ Tema o (B akaj. 4acax) 8 g Bun KOHTPOJIs Ko
5 3 © | caMOCTOSITENBHOI | ycIIeBaeMOCTH U
JIUCLUTUINHBI N [~ . | xomnerennuu
g £ paboThl TIPOMEKYTOYHOH
Tlek mab. | mpaxT. 2 g aTTeCcTaluu
"| 3an 3aH. O =
1. nuneitHas anrebpa
WaHATUTHIECKAst TeOMEHTPHS
1.1 DnemMeHTHI IUHEHHOH PEILICHHE
anreOpbl: MaTPHILIBL KOHTPOILHOH
’ i paboTsr Nel
OTIpeNeTTUTENN, CHCTEMBI 1 OIIK-2.1,
1 1 1 59 -u3ydeHue KP Nel
METO/Ibl UX PEIeHHUS. e OIIK-2.2
AHanutudeckasi FeoMeTpus JHTEPATYPBI
-TIOATOTOBKA K
U BEKTOpHas anredpa
9K3aMeHy
Uroro mo paznemy 1 1 59
2. MaTeMaTHYEeCKUH aHaIN3
2.1 OyHKIMsA 0THOU pemenne KP Nel;
nepemenHoit (POII): - U3y4eHue
OIlK-2.1,
Mpeaes U HEMPEPHIBHOCTD. 1 1 2 39 JIUTEPaATYPBhI; KP Nel
OIlK-2.2
Juddepennunansaoe - IOATOTOBKA K
ucuucnenune OOIT. DK3aMEHY
Hroro no pazgeny 1 2 39
3. 5K3aMeH
3] 1 OIlK-2.1,
.1 sx3amen OIK-2.2
Hroro no pazaeny
4. NaTerpanpHOe NCUNCIICHNE
OOIT
CaMOCTOSITEIbHOE
4.1 UnTerpansHoe OIlK-2.1,
ucuncnenue OOIT ! ! ! 32,5 H3yHerHe KP Ne2 OIIK-2.2
JIUTEPATYPHI;
- pemnenne KP Ne2
Hroro no paszzeny 1 1 32,5
5. nuddepeHnmaibHOe
ucunciernne GHIT
5.1 Yactupic nponseommee | 1 | 1| IEER - KP No2 OIK-2.1,




CaMOCTOATCIIbHOC

u sxctpemym OHIIT H3YHCHHC OIlK-2.2
JIUTEPATyPHI;
-pemenne KP No2
Wroro no paszneny 30
6. nud depeHmaILHBIC
YpaBHEHHUS
6.1 uddepenunansHpie CaMOCTOSITENIEHOE
YPAaBHEHHUS - IOHATHE O 24.6 H3y4YCHHE KP No2 OIlK-2.1,
METOJIaX pEeIIeHuUs U JINTEPATYPHI; OIIK-2.2
001aCTH TPUMEHEHUS - pemenne KP Ne2
Wroro no paszneny 24,6
7. DIeMEeHThI TEOPUHU
BEPOSITHOCTEHN U MaTEMAaTUYECKOU
CTaTHCTHKHU
7.1 DiieMeHThI TEOPUH )
BEPOSITHOCTEH 1 CaMOCTOATEIILHOC OIIK-2.1
MaTeMaTHYeCKOH 30 V3yCHIC . KP Ne2 OIIK-2.2
CTaTUCTUKHU JHTCPATYPEL,
- pemierne KP Ne2
HUroro mo pazneny 30
8. sK3aMeH
31 OIlK-2.1,
.1 sx3amen OITK-2.2
HUroro mo pazneny
Uroro 3a cemecTp 215,1 3K3aMEH
Hroro no aucuuruinie 215,1 9K3aMEeH




5 O0pa3oBaTe/IbHbIE TEXHOJIOTHH

1. TpaguimoHnHbsle 0OpazoBaTeNnbHble TeXHOJIoruu. Opranu3anus o0pa3oBaTeIbHOTO
mpolecca, MpeanoiaraeT NpsMyo TPAHCIALMIO 3HAaHUH OT MpenoiaBaTes K CTyACHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-HIUTFOCTPATUBHBIX METOZIOB OOYUICHHUS).
VYyeOHast 1eITeTbHOCTh CTY/ICHTa HOCUT B TAKUX YCIIOBHSX, KaK TIPABUIIO, PETPOIYKTUBHBIN
Xapakrep.

@DopMbl yueOHBIX 3aHATHI:

- UH(QOPMAaLIMOHHAs JIEKLMS — IIOCIIEI0BAaTEIbHOE U3JI0KEHNE MaTepraa B
JUCLMILIMHAPHOM JIOTUKE, OCYLIECTBIIIEMOE TPEUMYILIECTBEHHO BEpOAIbHBIMU CPEICTBAMHU.

- IPAKTUYECKOE 3aHATHE, MTOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI 1 HaBBIKOB
10 TIPEIJIOKEHHOMY aJITOPUTMY.

2. Texnonoruu nmpoekTHoro o0ydenusi. OOpazoBaTeIbHBIN MPOIIECC TOCTPOECH B
COOTBETCTBHUH C aITOPUTMOM IMOATAIMHOTO PelIeHUs MPOOIEeMHOMN 3a]]aui WM BBITOJTHEHUS
yueOHoro 3ananus. [IpoekT npeamnonaraeT COBMECTHYIO yUeOHO-TO3HABATEIBHYIO
NESITENIHbHOCTD TPYIIIBI CTYIEHTOB, HAITPaBJICHHYIO HA BBIPAOOTKY KOHIENIIUU, YCTAHOBJICHHE
uenel u 3agad, GopMyJIUPOBKY 0KUIAEMBIX PE3yIbTaTOB, ONPEICICHUE IPUHIUIIOB U
METOJUK PEIIeHUs TOCTABICHHBIX 3a/1a4, IJITAHUPOBAaHUE X0/1a PAaOOTHI, MOUCK JOCTYMHBIX U
ONTUMAJIbHBIX PECYPCOB, TO3TANHYIO PEATU3ALUIO TUIaHa PA0OTHI, IPE3EHTALUIO
pe3yNbTaToB pabOThL, UX OCMBICIEHHE U pediekcuro. [IprumensieTcs B OCHOBHOM ISt
nepexojia KOMIETEHIIUHA Ha YPOBEHb BJIa/ICHMUS.

OCHOBHBIE TUIIBI IPUMEHSIEMBIX HAMU B 00pa30BaTeIbHON JIEATEIbHOCTH MPOEKTOB:

HccnenoBarenbCkuii MPOEKT — CTPYKTypa NpuodInxKeHa K popmMaTy HayqyHOTO
UCCIIeIOBaHUsI (JJ0Ka3aTeNIbCTBO aKTYaJIbHOCTH TEMBI, ONPE/IeTICHHE HayuYHOU MpoOIeMbl,
npenMeTa U 00beKTa UCCIIeOBAHMS, LIeJIeH U 33]]a4, METOJIOB, UICTOYHUKOB, BBIIBIIKEHUE
TUIIOTE3bI, 0000IIEeHNE Pe3yIbTaTOB, BRIBOIBI, 0003HAYCHHE HOBBIX TP00IieM). Pesyinprarom
ABJIAETCS yueOHas KapTa 110 MOJIYJIIO Halleil 00pa3oBaTeIbHONU MPOrPaMMBI.

TBOpUeCKHil MPOEKT, MPEANOIaralofil B OTIIMYUE OT MPEAbIIYIIEr0, KOHEYHbII
MPOAYKT B CIEAYIONIMX BapUaHTaX — r'a3eTa K UCTOPUUECKH 3HAYUMOMY
«MaTeMaTH4eCKOMY» COOBITHIO (Mpa3aHuK uncia «[1n» u T.11.); «MaremMaTudeckas»
OTKpBITKA (CBOETO poja yueOHas KapTa, TOJbKO He)OpMaIbHO, KPACOYHO O(hopMITeHHAs;
BHUJICOPOJIUK «Sl Haydy Bac pemars ...» U T.II.

HNudopmanimoHHbIi TPOEKT — yueOHO-TI03HaBaTEIbHAS ACSITEIIBHOCTD C IPKO
BBIPKEHHOW ABPUCTHUECKOM HAMPaBICHHOCTHIO (TIOMCK, OTOOP U CHCTeMaTH3aIUs
nH(pOpPMAIIUY O KAKOM-TO 00BEKTE, 03HAKOMIICHHE YYACTHUKOB IMPOEKTa C ITOU
nHpopMalrel, ee aHaM3 U 0000IIEeHNEe U, HAKOHEL, IIPE3CHTAIIHS 10 ITPAKTHYCCKOMY
MIPUIIOKEHUIO).

4. UndopmaninoHHO-KOMMYHHKAITMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH.
Opranu3zanys 00pa3zoBaTeNbHOTO MpoLiecca C IPUMEHEHUEM CIIEHNAaTN3UPOBAHHBIX
MPOTPAMMHBIX CPEJ U TEXHUYECKUX CPEJICTB paboThI ¢ mH(popMaruei (MHGOPMAITMOHHYO
cpeny yauepcurera MOOJIYC MOODLE).

6 YueOHO-MeTOU1YeCKOe 00ecTieYeHre CAMOCTOSITeIbHON PadoThl 00y4aroIuXxcst

[IpencraBieHo B npuiioxeHuu 1.

7 OueHoYHbIE CPeCTBA 1JIsl IPOBeIeHUs POMEKYTOYHON aTTeCTAMU
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOqUYeCKOe M MHPOPMALIMOHHOE o0ecTieYeHHue U CIIUTITHHbI
a) OcHoBHas JIUTEpaTYypAa:

1. lllumaues, B. C. Beiciiast matemaTuka : yueonuk / B. C. [llunayeB. — Mocksa :
NH®PA-M, 2024. — 479 c. — (Briciiee obpazoBanue). — DOI 10.12737/5394. - ISBN



978-5-16-010072-2. - Tekct : 35ekTpoHHbIN. - URL:
https://znanium.com/catalog/product/2085943 (mara oopamenus: 02.04.2025). — Pexxum
JIOCTYTIA: IO TIOJITUCKE.

2. Maremaruka : yae6HOe mocooue / FO. M. Jlanmnos, JI. H. XXypo6enxko, I'. A.
Hukonoga [u ap.] ; mox pen. JI. H. XKyp6enko, I'. A. Hukonooii. — Mocksa : UTHOPA-M,
2022. — 496 c. — (Bricmiee oopa3oBanue: bakamappuar). - ISBN 978-5-16-010118-7. -
Texkcer : anexTponnsid. - URL: https://znanium.com/catalog/product/1818645 (mara
obpamenus: 02.04.2025). — PexxuMm goctyna: 1o moJImmucKe.

0) /lonoJiHUTEIbHAS JINTEpaTypa:

1. MaTtemaruka B npumepax 4 3ajavax : yue0. nocobue / O.M. Jlertsapesa, JI.H.
Kyp6enko, I'.A. Hukonona, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UHOPA-M, 2021.
— 372 ¢. — (Boicmiee oOpa3oBanue: bakanaBpuar). - ISBN 978-5-16-011256-5. - Teker :
anekTpoHHbid. - URL: https://znanium.com/catalog/product/989802 (nata obparieHus:
02.04.2025). — Pexxum gocTymna: Mo Mojnucke.

2. @uxrtenronsll, ['. M. OCHOBBI MaTEMAaTUYECKOTO aHAIHN3a : Y4EOHUK : B 2 4acTsX /
I'. M. ®uxtenronsi. — 11-e uzn., crep. — Canxr-IletepOypr : Jlans, [0. 1.]. — Yacts 1 —
2019. — 444 c. — ISBN 978-5-8114-0190-1. — TexkcT : anekTpoHHBIH // JIaHb : 37IEKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (nara oOpamieHus:
02.04.2025). — Pexxum goctyIia: ajis aBTOPH3. MOJIb30BaTEICH.

3. ®uxtenronspil, I'. M. OCHOBBI MaTEMaTHYECKOT0 aHAJIN3A : YUYEOHUK : B 2 4acTsX /
I'. M. ®uxtenromnsi. — 10-e usn., crep. — Canxkr-IletepOypr : Jlans, [0. 1.]. — Yactp 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT : 2neKkTpoHHBII // JIaHb : 3TEKTPOHHO
-ombmoreunas cuctema. — URL: https://e.lanbook.com/book/115730 (maTa oOpameHus:
02.04.2025). — Pexxum ocTyTmia: 1j1si aBTOPH3. TOJIb30BATEICH.

4. Illunayes, B. C. 3amauynuk 1mo BeICIICH MaTeMaTHKe : yueOHoe mocodue / B. C.
[[unaueB. — 10-e uzx., crep. — Mocksa : UHOPA-M, 2024. — 304 c. — (Briciiee
oOpazoBannue). - ISBN 978-5-16-010071-5. - Tekcr : anexkrponnsiii. - URL:
https://znanium.com/catalog/product/2124772 (mara oopamenus: 02.04.2025). — Pexxum
JIOCTYTIA: 110 TIOJIITUCKE.

B) MeToanueckue yKa3aHus:

1. I'paueBa, JI.A. OnpeneneHHbIN HHTErpal: METOJAMYECKUE YKA3aHUS IS
ctyieHToB — Marautoropck: 'OY BIIO «MI'TY um. I''1. HocoBa», 2010 — 12 c.

2. I'pageBa, JI.A. DiieMeHTBI THHEHHOH aNreOpbl, BEKTOPHOU anreOpsl 1
aHATMTHYECKOU reomeTpun: YueOHoe nmocoodue. - Maruuroropck: ['OY BIIO «MI'TVY um.
I'.'1. Hocosa», 2010 — 63 c.

3. Makcumenko, M.A. CoObITus u BeposiTHOCTB. YacTh 2: Meroa. ykas. -
Marnutoropck: ['OY BIIO «MI'TY um. I''A. HocoBay, 2010. — 25 c.

4. Masiuenko, E.I1. IIpousBognas u quddepennuan pyakuuu. [IpakTukym. -
Marnutoropck: 'OY BIIO «MI'TY um. I''A. HocoBa», 2010. — 38 c.

5. CaBymkuna H.®. Komounaropuka. CoObITHE U BepOATHOCTE. HacTs I:
KomOunaropuka. Anredpa coOsrTuii: MeTos. ykazaHus 1o TUCHUTUINHE «MaTtemMaTukay s
ctyneHToB I kypca Bcex cnenuansHocte. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe odecneuenne u UHTEpHET-pecypcebI:

IIporpamMmHoe o0ecnieyenmne

HaumenoBanue

1o No noroBopa CpoK neicTBUS JIMIEH3UN

7Zip cB000THO pacnpocTtpansemoe 110 0eccpoyHO



https://znanium.com/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/2124772

MS Office 2007

Professional Ne 135 ot 17.09.2007 OeccpovHO

IIpodeccnonanbHble 6a3b1 JAHHBIX 1 HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchplIKa
Hanumonanenas uH(OPMALIMOHHO-
aHaJTUTUYECKas URL: https://elibrary.ru/project risc.asp
cucremMa — PoOCCHMUCKMH HWHIEKC HAy4YHOTO
DnekTpoHHBIe pecypchl oudmmorexku MI'TY um.
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9 MaTepuajibHO-TEXHHYECKOe o0ecreuyeHne U CHUIINHBI (MOIYJIs)

MatepuraabHO-TEXHHYECKOE 00eCIIeUCHHE UCIIUIUINHBI BKITFOYACT:

Tun u HazBanue ayautopun| OcHaleHUE ay TUTOPUH||

Y4eOHble ay IUTOPUU JJIs1 TPOBECHUS 3aHATUH JIEKIIMOHHOTO Tuma| Jlocka,
MYJIbTUMEMIHBIE CPECTBA XPAHEHUs, TIepejau U TpeICTaBiIeHus nHpopmanuu||

Y4eOHbIe ay IUTOPUH I TPOBECHUS MPAKTUICCKUX 3aHITHIA, TPYIITIOBBIX U
WHIUBUAYATbHBIX KOHCYJIBTAIUH, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHON
arrecranuu| Jlocka, MyIbTUMEIUHHBIA TPOEKTOP, FKpaH. KoMrieke MeTouaeckux
pa3paboTok (pa3gaTovyHOro MaTeprajga U METOINYSCKUX YKa3aHUH ) U \UJIH KOMILIEKC
TECTOBBIX 3a/IaHUH JJIsl TOJATOTOBKU U MPOBEACHUSI IPOMEKYTOUHBIX U PYOEIKHBIX
KOHTPOJICH]|

[Momemenus A1t caMOCTOSITENTLHOUM paboThl yuariuxcs| [lepcoHanbHbIe
KoMItbroTepHI ¢ makeroM MSOffice, Berxomom B IHTEpHET U C IOCTYTIOM B JICKTPOHHYTO
nH(}OPMaIMOHHO-00pa30BaTeNbHYIO Cpey YHUBEPCUTETA|

[Tomernenue a1 XpaHeHUs ¥ TPOYHIAKTHIECKOTO 00CTYKUBaHUS y4eOHOTO
ob6opynoBanusi| [llkadel s XxpaHeHUsT y4eOHO-METOAMUECKON JOKYMEHTAIUH, Y4eOHOTO
000pyZOBaHUS U yueOHO-HATIISAHBIX TTOCOOHI]|
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Ipuiaoxenue 1
Y4eOHO-MeTOAUYECKOE o0ecevueHre CAMOCTOATEIbHOM padoThI
00yJaromuxcs
[Io pgucommmbee «MaremaTtuka» TOpPEeNyCMOTPEHA  ayJIWTOpHas U

BHEAyAUTOPHAs CAMOCTOSITENIbHAA paboTa 00y4yaronInuxcs.

AynutopHas caMOCTOSITENIbHAs paboTa CTYIEHTOB IIPEAIONIAracT pPelICHUue
KOHTPOJIbHBIX 33/1a4 HA IPAKTUYECKUX 3aHATHSX.

IIpumepnsvie ayoumopusvie konmponavhwie pavomuot (AKP):

AKP Nel «llpou3eoonasn (hynkyuu 00HOIl nepemeHHOI)

3
o o X o
1. B xaKoi TOUKe KacarenbHas K KpUBOM y = i 3x” +8x+4 TapajieibHa IMpIMOi

2x+2y-5=07? Hanumwure ypaBHEHUE STON KacaTeIbHOM.

2. Haiimute mpou3BoAHBIC JAHHBIX (DYHKIIHM.

a)y= Inx

V]+x2)
6)y’ =e ™ -x’ +3x7 +6x+6,
6) y= (1 + x2 )arccosx

2
3. Haiigute 4 54 d_}v
dx dx
x=3In¢,
a) 5 6) xP+xy? +6x7 +y°=0.
y=~Nt—t

4. BeraucnuTe MpUOIMKEHHO C MPUMEHEHHEM MTPOU3BOIHON 3HaYCHUE (PYHKIIMH
y=x*-2x+4 npu x=3,002

5. Beruuciure npenesn, uCnoiib3ys IpaBuiio Jlonurairs.

. tgx—x
hm—fg——7.
c 5 0Sinx—x

6. Haiinure Hanbospliee ¥ HaMMEHbIIIee 3HaUeHUe QYHKINH f(x)=x* —8x* -9 Ha
otpeske [0;3].
AKP Ne2 « DynKyuu HeCcKONbKUX NepemMeHHbIxX)

In(x’y)
y-x

1. Haiitu u mocTpouts 06s1acTh onpeneneHus GyHKIUN z =

Y

2. HaliTu yacTHbBIEC IPOU3BOJIHBIC PYHKIIUU z = x~arctg1
+X

5.



3. Haiitu npou3BOAHYIO CIOXHOM (PYHKIUU z=x’y—y°x , TI€ X=ucosv,
y=usnv.
o 0z oz o ;2.
4. HaiiTu npou3BOAHBIE — W — HESBHOU PYHKIUHU e° —x’ysin xyz=0.

ox oy
5. Haiitu skcTpeMyM GyHKIUU JBYX MMEPEMEHHBIX z =4(x—y)—x> — 7.

Ilpumepnvie unousudyanvnvie oomautnue 3aoanusn (U/13):
HJT3 Nel «Mampuywt. Cucmemwl TUHEUHBIX A12€0PAUUECKUX YPACHEHUIL»
1. Berurcnuts onpenenuresns 4-ro nopsijka JIByMsi CHoCOOaMHu:
a) PaznoxxeHnem 1o ayeMeHTaM CTPOKU WU CTOJI01a

6) C moMoIIbI0 37IeMEHTapHBIX MPEe0Opa3oBaHUI

—2-30
0 5 1
2 3 -4
—2 -5 -1

OO N~

2. Peminth cucreMy JIMHEMHBIX YPAaBHEHHUM TpEMs CIOCOOAMMU:
a) ITo popmynam Kpamepa.
0) MaTpuYHBIM METOJIOM.

B) Metonom I'aycca

5X1+2Xy +X3 =4;
2X1 —2X2 —3X3 = —3;
Xq +4X5+4x3=5.

3. HccnepoBarh cucteMy JIMHEWHBIX —ainreOpanyeckux ypaBHEHHH Ha
COBMECTHOCTB. PelmuTh cuctemsl ypaBHeHul MeTosioM ["aycca. B HeonpeneneHHbIx
CUCTEMAaxX HalTH 00lee 1 0IHO YaCTHOE PEILEHUs, C/IeTaTh IPOBEPKY.

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

4. PemuTh MaTpU4HOE ypaBHEHHE (HailTH MaTpuiy X).

ol I SHa 0

H/[3 No2 «Bexkmopnas anzeopa)



1. Haiitu mnomaap TpeyroibHHKA, TMOCTPOSHHOTO Ha BEKTOPAaX a-2b M 3a+2b ,

d=3=1, a"5=60".

2. Bekrop m, meprneHAUKYISpHBIA K oc Oz M BEKTOpY a=(8;-153), oOpa3yer

OCTpBIH yToJi ¢ ocbto Ox. 3Has1, 4To ‘171‘ =51, HAUTHU €r0 KOOPJAUHATHI.

3. Haiitu np (a+b), a=(G:-6-1), b=(1;4,-5), c=(3-412).

HJ[3 Ne3 «Ananumuyeckasn zeomempus

1. lanbsl ypaBHEHHUS JIByX CTOPOH MapajuienorpamMma 2x—y+2=0, x+3y—-6=0 u

Touka nepeceueHust guaroHanet O(-1; 4). CocTaBuUTh ypaBHEHUs JUaroHalieu

Iapajuiejorpamma.

> Hamucars ypaBHenue npamoii 4B, eciu A(-1,2), B(Z,—l),

3. Hammcars ypaBHeHHE PSIMOH, TpOXoAsel yepe3 Touky M (1,0)

o . x—2 y-4
MapaiuIeNbHOR MPAMOH ——=—~.

4. Tloka3zatrp, uTo psiMble 2x—y—-20=0 u —-x—-2y-3=0
NEPIEHIUKYJISIPHBI.

z
5. Haltu yron Mexay INIOCKOCTAMU 2x—y+3z+5=0 u 1" % + 3 1

H/T3 No4d «lIpedenwvt. Henpepvignocms (hynkuuu 00HOU nepemeHHoi»

1. Beruricnuts nipeaensl QyHKIUH.

(x3 — 2x—1)(x + 1)

VI+2x -3

lim . lim ———.
a) s x4 4x -5 6) ¢ x-2
In(1+sinx) w2 -1
lim ————~, lim :
x>0  gindx r)*~! Inx
I e . (3x—1j1/(34;1)
_. 1m .
x> 02x —arctg3x e))Hl x+1

)

2. Uccnenyiite pyHKIMIO HA HEMPEephIBHOCTh. HaliuTe TOUku paspbiBa PyHKIUH,

CCJIM OHHU CYIICCTBYIOT, U OIIPCACIINTC TUIIBI PA3PBIBOB. HOCTpOI;’ITe CXEMaTHUYECKUM

rpa@uk QyHKIIIH.

Wx, 0<x<1, dix
a) f(x)=14-2x, 1<x<2.5, 6) V="
2x—=7,x225. X




HJ/[3 No5 «Hccnedosanue pynkyuil u nocmpoenue 2paghuxos

1. Haiinure HanbopIiiee 1 HAaUMEHbIEe 3HAUYCHUS (PYHKITUU HA 33]JAHHOM OTPE3Ke
f(x)=2x"—6x> —18x+7 xel-2;2].

o 1
2. TlpoBeauTe MOJHOE UCCIIEAOBAHUE U MMOCTPOUTE rpaduK GyHKINHU y = 5x3 —-2x°

(x=1°
XZ '

3. TlpoBeauTe MOJHOE UCCIEIOBAHUE U MOCTPOITE rpaduK PyHKIUU y =

HJ[3 Ne 6 «Heonpedenennwiii u onpeoesieHHblil UHMeZPal, RPUTLOHCEHU)

Boeruncinurth HCONIPECACIICHHBIC MHTCT PAJIbI.

1. (4——3x)€4xdx. 2. ——féi——, 3. x3+ldk. 4.
J '[x\/x2+1 '[xz_x
X +6x*+13x+9
j 3 dx
(x+1D(x+2)
BpruuciauTh onpeneneHHbIe MHTETPAIbL.
0 e+l
1+1 -1
6. J (x* +5x 4 6)cos 2xdx. 7. de.
-2 e+l x—1
8 . 2arctg?2 dX 9 arctg3 dx
A sin® x(1—cosx) s (Btgx+5)sin2x’

12. Bpiuucaute muomand QuUryp, OrpaHUYEHHBIX TpadukaMu  QYHKIUH.
3

y=(x-2),

y=4x-38.

13. BbIYMCAUTD JJIMHBI AYT KPUBBIX, 3aJaHHBIX YPABHEHUSIMU B MPSIMOYTOJIbHOM

CHCTEME KOOPIMHAT. y=Inx, 3<x<Al15.
14 Berancints 00beMbI Te€1a, 00pa30BaHHOTO BpallieHueM (PUTypbhl, OTpaHUYEHHBIX
rpadukamu pyuaknuii. Ock Bpamenus Ox y=—x>+5x-6, y=0.

HJ[3 Ne7 «Hecoocmeennwiii unmezpan

Briuncnuth HECOOCTBEHHBIE MHTETPAJIbl MEPBOTO poja (WM YCTAaHOBUTH MX
PacxoJMMOCTh)



+00

[t 2. &
(x+1) X +2x+2

—0

2

Boeruncinth HECOOCTBEHHBIE MHTETPAJIBI BTOPOTO poja (WU YCTaHOBUTH HX

PacxoaUMOCTh)
2 1 2
+2
3. [ 4. [E g
L Vx—1 5 Rx?
HJT3 No8 « DynKuuu HecKOIbKUX nepemeHHbIX)
1. Haiigute u OCTpOUTE 001acTh OTpeIeIICHUS byHKIIUN

2
2= 27 +In(y*> —2x+8).
2x+y

2. HaiiguTe 9acTHBIC TPOU3BOIHBIE PYHKINN z = /s xy +In(x+2y).

op ) s
3. Haitmare 7 ot dynkunn p=u Inv, rne w=-, v=3s-2t.

/
4. Haittu 2, gns yskuum 2XzZ — 4z +cos® xy—4y=7.
5. Haiinure skctpeMyM QyHKIMH u =x~ +8y° —6xy+5.

1,01
6. Bwruucnure npubnmxenno 0,97

HJ[3 No9 «Cnyuaiinvie coovimus

3amaya 1. bpocaroTcs nBe urpanbHbie KOCTH. OnpeeIuTh BEpOITHOCTD TOTO,
YTO: a) CyMMa YKCJIa OYKOB HE MPEBOCXOAUT 3; 0) MpoM3BECHUE YUCIa OYKOB HE
MIPEBOCXOJINT 3; B) MPOU3BEICHNUE YHCIIa OYKOB JICIUTCS Ha 3.

3apaua 2. Cpenu /0 notepeitHbIX OMIIETOB 6 BRIMTPHIIIHBIX. Haynauy B3siin 4
ownera. OnpenenuTs BEPOSITHOCTh TOTO, YTO CPEAU HUX 2 BBIUTPHIIIHBIX.

3apaua 3. B nByx maptusix 71 % u 47 % noOpoKadyeCTBEHHBIX W3ETUI
COOTBETCTBeHHO. Haynmauy BOUparoT 1Mo OJHOMY M3JEIUI0 U3 KaXKJIOW MapTHU.
KakoBa BepoATHOCTb OOHAPYKUTh CPEIHM HUX: a) XOTS Obl OIHO OpakoBaHHOE; O)
NBa OpaKOBaHHBIX; B) OJIHO JOOPOKAUYECTBEHHOE U OJHO OpakoBaHHOE?



3amaua 4. BeposaTHOCTB TOT0, YTO LIEJIb NOPAKEHA IPX OJTHOM BBICTPENIE MIEPBBIM
crpenkoM, paBHa 0,61, Bropeim — 0,55. IlepBeiit caenan 2, BTopoil — 3 BeICTpEna.
OnpenenuTtb BEPOSTHOCTb TOTO, YTO LIEb HE MOpakeHa.

3apaua 5. B mepsoii ypHe 4 Oenbix u / 4epHBIi 11ap, BO BTOpOH -2 OenbIX U 5
yepHbiX. V3 mepBoil BO BTOPYIO NMEPEIOKEHO 3 MIApOB. 3aTEM U3 BTOPOU YPHBI
U3BJIeYeH OJIMH map. OnpeaennuTb BEpOSTHOCTh TOTO, YTO BIOPAHHBII U3 BTOPOM
YPHBI 11ap — OeJbIil.

3agaua 6. BeposTHOCTH BBIMTpHINIA B JIOTEPEO Ha oauH Owier paBHa 0,3.
Kynneno 10 6uneros. Haiftu HamBeposiTHElIIee YMCIO BBIUTPABIIUX OUIECTOB U
COOTBETCTBYIOIIYIO BEPOSITHOCTD.

3apaua 7. BeposarHocTs «cOosi» B paboTe TenedOHHOM CTAHIUMU MPU KaXKIOM
BbI30Be paBHa p=0,02. IToctynuno /000 BbI30BOB. Onpenenutb BEpOATHOCTH 7
«cOoeBy.

3agaua 8. BeposATHOCTH HACTYIUICHUS HEKOTOPOTO COOBITHS B KaxkaoM u3 100
HE3aBUCHUMBIX UCIIBITAHUN paBHA p=(),8. Onpenennutb BEpOATHOCTb TOr'0, YTO YUCIIO
m HACTYIUICHUN COOBITHS YJOBJIETBOPSAET CIEAYIONIEMY HEPaBEHCTBY: ki <
m < ky; ki=80, k2=90.

HJ[3 Nel0 «Cnyuaiinvie genudunbv)

I. Opun pa3 OpolieHsl ABe UrpajibHble KocTh. ChiyyailiHas BeauMuMHa X -
CyMMa OYKOB, BBINABIIUX Ha BepxXHUX rpaHsx. CocTaBUTh s pacnpenerneHus
JAaHHOW CIIy4ailHOM BEJIMYMHBI, BBIYMCIUTh €€ MAaTEMaTUYECKOE OXKHUAAHHE U
JUCIIEPCUIO.

2. JlaH psija pacupeaeneHusl AMCKPETHOM CIy4YalHOW BEIMYMHBL  X:
4 6 8

X 2 10

P 0,4 C
0,1 0,2 0,1

Hantu 3nHauenue napamerpa «C».  BBIUACIUTH MAaTEMATUUYECKOE OXKHUIAHUE,
CpelHee KBaJpaTU4YECKOE OTKIIOHEHME cilydyalhHoW BenuuuHbl X.  Iloctpout
rpaduk (QyHKIMM pacrpesielieHus W MHOTOYTOJbHHUK pacrpeiencHus. Hailtu
BEPOSITHOCTh TOTO, UTO  CJIy4alHas BeJUYnHA X HE MPEBOCXOIMT J.

3. CnyudaiiHas BenuunHa X 3ajlaHa cBoe (DyHKLMEH pacnpenesieHus
0, x<3,

F(x)= %(—)f +12x*> —45x+54), 3<x<5,

1, x>35.



Haiitu mimoTHOCTH pacrpeneneHusl.
IUIOTHOCTH PACTIPEIEIICHHUS.

JUCTICPCHIO.

4. Jlana Tabnuua, ompenenstonias 3aKOH PacHpeaesieHUsI CUCTEMbI CIIy4alHBIX

[TocTpouts

rpaguku (QyHKIUH U
BbluMcIuTh MaTreMaTHU4ecKoe OXKHJAHUE U

BenuuuH (X, VY):
X
\ 40 60
Y 20
10 3a a 0
20 2a 4a 2a
30 2a 5a
a

Haiitu: mapamMeTp «a», MATCMATHYCCKHUC OXHAAHUA my, m, , AUCIICPpCHUN

X

KOA(OUIIMEHT KOPPENSIIUT 7

2 2.
Cis Oy ey

H/[3 Nell «Obpabomka cmamucmuyeckux oOannvix. Hccenedosanue
CMamucmu4eckux 3a8Ucumocmeit)

JlaH cTatucTUYeCKUi psjl (MCXOMAHBIC 3HAUYEHUS BEJIMYHH )

X

4

X

4

X

v

X

v

X

38,4

18,7

40,7

24

30,3

18

27,3

25,1

22

21

40,2

11,7

50,8

9

284

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

214

19,8

40,1

17,4

47

17,3




36,9 123,259,8 |6,1 [38,4 23 |34,4|23,4|31,4 30,2

36,6 7,9 |32,222,3]46,8 |20,5|53,7 12,428,230

38 | 15452 |6,1 |23,8 183 (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

49,7 115,9 132,2 120,437 |24,5]32,9|25,8 45,5 |14,8

49,7 119,5130,9 | 20,7 57,6 120,354 |14,4|18,6 | 15,3

42,3 119,7141,5|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) Ilo maHHBIM  OIICHHTE Te€HEpajbHbIE MapaMeTphbl: HalIUTE CpenHee,
IUCTIEPCUI0, CpeHee KBaApaTHUYHOE OTKIOHEHHE, aCUMMETPHIO, DKCIIEeCC, MOJY,
Meanany, kodhpuireHT Bapuanuu i pu3HakoB X u Y.

2) Ilo naHHBIM MOPOBECTH CTATUCTHYECKYHD MPOBEPKY CTATUCTUYECKOU
TUIIOTE3bl O HOPMAJIBHOM PACIPEAEICHUH U3MEPSEMOT0 MPU3HAKA 10 CIEAYIOLIAM
KpUTEpHAM: a) Kpurepuio Ilupcona x> (ypoBeHb 3HAYMMOCTH IPHMHATH PABHBIM
0.05)., 6) kpureputo Konmoroposa-CmupHoBa. B ciyyae mpUHSATHS THIIOTE3bI O
HOPMAJIbHOCTH  paclpeleieHus HaWTu  JOBEpUTENbHbIE  WHTEpBAJIBI  JJIA
MaTEMaTUYECKOT0 OXKHUIAHUS U CPEIHETO KBAPATUYHOTO OTKJIOHEHUS MTPU YPOBHE
Hanéxuoctu 0.95.

3) Haiitu wucnpaBieHHBIH KOPPEISAIUOHHBIM MOMEHT U KO3 UIIMEHT
Koppessinuu. [IpoBepuTh TUNOTE3y O HE3aBUCUMOCTH IMpu3HakoB X u YV
(ypoBeHb 3HaumMmocTH TpuHATH paBHbIM (.05). Paccuutarh K03(PUIIMEHTHI
nuHenHo perpeccun (X' wHa Y wumm YV Ha X). IlpoBepuTh 3HAYMMOCTH
ypaBHeHUsI perpeccuu. HalTu moBepuTenbHbIE WHTEPBAIBI sl KOA(D(GUIIUEHTOB
KOppEJSLMU U JTUHEIHOU perpeccun (mpu ypoBHe HanéxHocTH 0.95).

4) IlocTpouts moisie koppensuuid BenmunH X U Y. U Ha aToM ke rpaduxe
MOCTPOUTH JIMHHUIO perpeccuu. J[aTh CMBICIIOBYIO MHTEPIPETANUIO KOIPDUIIMESHTOB
ypaBHeHus perpeccurl. OIEHUTh €r0 IPUTOHOCTD ISl aHATUTUYECKUX PACUETOB.



HPUJIOKEHHUE 2

7 OIeHOYHBIE CPEACTBA /1A NMIPOBEAEHUA MPOMEKYTOUYHOMN aTTecTaluu

a) I[lnanupyemble pe3yabTaThbl O00yYeHMSl M OIIEHOYHbIE CpeACTBA /JJs TNPOBedeHUS
NMPOMEKYTOYHOM ATTeCTAIIUM:



Kon
WHIUKaTOpa

HNupukarop
JOCTHUKECHU
KOMITETEHLIUH

OneHouHbIe cpeacTBa

OIIK-2: CnocobGeH ucnoib30BaTh MaTeMaTHyeckue, pusndeckue, GU3NKoO-XuMHYeCKHe,
XUMHYeCKHe MeTObI JJIsl pellieHusl 32124 NPo(ecCHOHATbHOU eSITeJIbHOCTH

OIIK-2.1

UCTIOJB3yeT
MaTeMaTU4ecKue,
¢busnyeckue,
(busuko-
XMMHUYECKHE,
XHMHUYECKHE
METOJIBI JUIS
peuieHus 3a1a4d
npodeccnoHaTBHOM
JeSATEIbHOCTH

OIIK-2.2

Bri6upaer
MaTeMaTHYeCKue,
¢buznueckue,
(busuko-
XUMHYECKHE,
XUMHYCCKUC
METOJIbI JIS
peleHus 3aaad
npohecCHOHATBHOM
JESITeITLHOCTH

Teopenmecxme BOIIPOCHI 1JIdA JK3aME€Ha

1. Munop, anreOpandeckoe JOMOJHEHHE. Bpruncienue
OTIpeICTTUTENS Pa3I0KEHUEM I10 CTPOKE (CTONOITY), MOHMKEHHEM
HOPsIZIKA.

2. OOparHas wMaTpuia, TeopemMa o
€AMHCTBEHHOCTH 00paTHON MaTpPHULIBL.

3. DnemeHTapHblEe MpeoOpa3oBaHMsl MaTpHUll. DKBHUBaJCHTHBIE
Matpuisl. Panr marpuiel. CBoiicTBa panra. Teopema o paHrax
9KBUBAJICHTHBIX MAaTPUII.

4. CryneHuaTass Mmatpuma. lTeopemMa O paHTe CTyIEHYaTou
MaTpHIIBI.

5. Cucremsl nuHeHHBIX anreOpanmdeckux ypaBHeHu# (CJIIAY)
(ompenenenus: coBmecTHOH, HecoBMmecTHOU CJIAY, pemeHus
CJIAY). Ycnosus coBmectHocT CJIAY.

6. Marpuunas 3amuce CJIAY. Pemenune CJIAY c¢ nmomomipto
00paTHOH MaTpULBL.

7. ®opmynsl Kpamepa.

8. Omnpenenennsie n Heonpeaenennsie CJIAY. Merox ["aycca.
9. Opnoponmusie CJIAY. OyngamMeHTaIbHAS CHCTEMA PETIICHUH.
10. Bexktopel.  JluHelHble  omepallMd  HaJ  BEKTOpamH.
KonnuHeapHble 1 KOMIUIaHapHBIE BEKTOPHI. [leneHne oTpeska B
JAaHHOM OTHOILECHHUU.

11. CkanspHoe NpOU3BEAECHUE BEKTOPOB, €r0 CBOMCTBA. YTOI
MEXIYy BEKTOpaMH. YCIOBHE NEPHEHIUKYIAPHOCTH JABYX

CyHICCTBOBAHUU U

BEKTOPOB. [Ipoekuust BeKTopa a Ha BekTop b . MexaHHYecKHi
CMBICTI CKaJIAPHOTO IIPOU3BEACHUS.

12. CranspHoe mpou3Be/icHUE B Oasuce i, j, k .

13. BexTopHOE ITPOU3BEICHIE BEKTOPOB, €T0 CBOMCTBA.
I'eomeTprueckuii 1 MEXaHUYECKUH CMBICT BEKTOPHOTO
MIPOU3BEIEHUS. Y CIOBHE KOJUTMHEAPHOCTH BYX BEKTOPOB.

14. BexTopHoe mpou3BeicHue B Oasuce i, j, k

CMeliaHHOE MPOU3BEACHNE BEKTOPOB, €r0 CBOMCTBA.
17. T'eomeTpuyeckuil CMBICI CMENIAHHOTO MPOM3BEICHMUS.
VYcii0BUe KOMITIAHAPHOCTU TPEX BEKTOPOB.

18. CmemranHOE TTpOM3BeNIeHNe B Oa3uce i, j, k .

19. YpaBHenue npsimoit Ha miockocT. CriocoObl 3ajaHusl.
OcHOBHBIE 331a4H.

20.YpaBHEeHUE TUIOCKOCTH B MpocTpaHcTBe. CIIOCOOBI
3aaanusi. OCHOBHBIE 33/1a4H.

21. YpaBHeHue npsiMoit B mpocTpancTse. [IpsaMast u 1ockocTsb B
npoctpancTBe. OCHOBHEIE 3a]1auH.

22. ®ynkiusa. CrnocoOsl 3amanus. O6acTh ONpeIeIeHus.
OcHOBHBIE 3JIeMeHTapHbIe (GYHKIIUH, UX CBONUCTBA, TPaUKU.
23. IIpenen dbyakiuu B Touke. [Ipeaen pyukimn B
6eckoneyHocTH. OTHOCTOPOHHUE MPENEIBI.

24. beckoHEYHO MaJjible 1 OECKOHEYHO 0oJblIe QYHKLUH, CBI3b
Mexay HUMU. CBOMCTBa OECKOHEYHO MANbIX (PYHKIHH.

25. Teopemsl o npeaenax. PackpbITrie HeoNpeAeIeHHOCTEN.
26.3aMeyartesnbHbIe peaebl.
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27. CpaBHeHHE OECKOHEUHO MabIX (QYHKIMN. DKBUBaJICHTHBIE
0eCKOHEYHO MaJibie (DYHKI[UM U OCHOBHBIC TEOPEMBI O HHX.
IIpuMeHeHue K BBIYMCIECHUIO IIPEACIIOB.

28. HempepbIBHOCTE (YHKITHU B TOUKe. TOUKH pa3phiBa M HX
KIIacCH(UKAITHSL.

29. OcHOBHBIE TEOPEMBI O HENPEPHIBHBIX PyHKIHUAX. CBOHCTBA
(yHKUMH HENTPEepHIBHBIX Ha OTPE3KE.

30. [IpousBoHas GyHKIHHU, €€ TEOMETPUUICCKHII U (U3NICCKHIA
CMBICIL.

31. YpaBHeHUS KacaTeIbHON M HOPMAJIH K KPUBOM.
HuddepennmupyemMocts GYHKIIHH B TOUKE.

32.1IpousBoaHass CyMMBbI, Pa3HOCTH, TPOU3BEACHUS, YACTHOTO
¢dbyaknui. [Ipon3BoaHas cI0KHON M 00paTHOHN (YHKITHH.

33. lndpepennmpoBanre HESIBHBIX U TApaMETPUICCKH
3agaHHbIX QyHKUMHA. Jlorapupmuyeckoe muddepeHunpoBanue.
34. IIpou3BOIHBIE BBICILIUX MOPSAIAKOB.

35. uddepenuman Gpyakuun. ['eoMmeTpruecKuii CMBICI
muddepennuana. OCHOBHbIC TeopeMbl 0 quddepeHipanax.

36. [Ipumenenne nuddepennnana K mpuOIMHKECHHBIM
BBIYHUCIICHUSIM.

37. OcHOBHBIE TeOpeMbl AU(hHePEHITHAITBHOTO HCIUCIICHHUS
Pomns, Jlarpanxka u Komm.

38. IIpaBuno Jlonurans.

39. YciioBust MOHOTOHHOCTH (PyHKIMH. DKCTpeMyMbl (pyHKIUH.
Heo0xonumoe 1 JocTaTOYHOE YCIIOBUS IKCTpeMyMa (DyHKLIUH.
40. HanGounbliee 1 HanMeHblliee 3HaYeHUS! QYHKIIMN Ha
OTpE3Ke.

41. Bemmyknocts Tpaduka ¢pynknud. Touxu nmeperunda.
Heobxommmoe 1 T0cTaTOYHOE YCIIOBHUS TOUYEK ITepernoa.

42. AcumrtoTsl Tpaduka QyHKINH.

43.1lepBooOpa3nas. HeonpeneneHHbIH HWHTErpall U €ro
cBoiicTBa. Ta0Onuia OCHOBHBIX HHTETPAJIOB.

44. OcHOBHBIE METO/IbI MHTETPUPOBAHNUSA: 3aMEHa ITEPEMEHHON U
WHTETPUPOBAHKE IO YACTSAM.

45. IaTerpupoBaHue paloHAIBHBIX QYHKIUH.

46. UaTerpupoBanre TPUTOHOMETPHUECKUX (PyHKITHI.

47. aTerpupoBanre NPPaMOHATBEHBIX (DYHKIINI.

48. OnpeneneHHbI HHTErpall Kak Ipeiei MHTErPajJbHOU CyMMBI,
€ro CBOMCTBA.

49. ®opmyna Herorona — JlefiOnuna. OCHOBHBIE CBOMCTBa
OIpeIeIeHHOr0 HHTerpaJa.

50. Boruncnenue OTpeIeJIEHHOTO MHTeTpaja (3amena
MEepeMeHHOM, WHTETpUpOBaHUE MO dYacTsM). VHTerpupoBaHue
YETHBIX U HEUETHBIX (PYHKIMHA B CHMMETPHYHBIX IIpeeiax.

51. HecoOcTBEeHHBIC HHTETPAITHI.

52.T'eomeTpuueckue u ¢uznueckue MPUIOKEHUS
OIIpeIeIEHHOTO HHTETpaa.

53.06nacte onpexnenenuss DHIL. [lpenen, HempepbIBHOCTB.
CBoiicTBa (PyHKIUIA, HEIPEPHIBHBIX B OTPAaHMUCHHOW 3aMKHYTOM
o0JsacTH.

54.YactHsbie NIPOU3BOJHBIE IIEPBOTO HOpsIKA, X
reOMETPUYECKOE HCTOJIKOBAHUE.

55.YacTHble NPOU3BOHBIE BBICIIMX MOPSIKOB.

56. luddhepeHumpyeMocTs U MONHBIA quddepeHuan GyHKIIH.
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8. Iloxasars, 4TO mpsAMBbIE

57.Tlpumenenue nojHoro auddepeHnnana K TpUOIMKEHHBIM
BhIUUCIICHUSIM. JIuddepeHnnasl BBICIIAX TOPSIIKOB.

58. IIponsBomHas cioxkHOM GyHKIMH. [lomHAsS TPOM3BOTHAS.

59. MaBapuaHnTHOCTH (hOPMBI TTOJTHOTO Aud depeHITraia.

60. lud dhepenumpoBanue HeIBHON QYHKIINH.

61. KacaTenbHas IJIOCKOCTh M HOPMAaJIb K IOBEPXHOCTH.
62.OkctpeMyM (yHKIUMM ABYX nepeMeHHbIX. HeoOxomumoe u
JIOCTaTOYHOE YCIIOBHE IKCTPEMYyMa.

63. YcioBHbIM 3kcTpeMyM. MeTton MHOkuTeneH Jlarpanxa.
64.Haubonbimee W HauMeHbllee 3HauYeHHS (QYHKIUH B
3aMKHYTOU 00JIaCTH.

65. TeopeMbl CIIOKEHUSI 1 YMHOXKEHHSI BEPOSTHOCTEH.

66. ®opmyina nonHoi BeposatHocTH. Popmyna beiteca.
67.IlocnenoBaTenbHOCTh HE3aBUCUMBIX HcHObITaHUN. Popmyna
bepnymnm.

68. CiryuyaiiHble BEJIMYUHBI, UX BUIBL.

69. Psin pactipeaenenus. OyHKIUS paclpe/ic/ICHUs, €€ CBOICTBA.
IInoTHOCTE pacnpeeseHusl, CBONCTBA.

70. Hucnorie XapaKTepUCTUKU CIIy4ailHbIX BEJINYMH:
MaTeMaTHYeCKOe O’KU/IaHHE, Jycnepcus, cpeaHee
KBaJpaTHYECKOE OTKIIOHEHHE.

71. HopManpHbIi 3aKOH paclpeaesieHus Cl1y4ailHOW BEIMYUHBI.
72.CucTeMBbl CIy4allHBIX BENMYMH. 3aKOH paclpeacieHus.
UuncaoBble XapaKTEPUCTHKH CHCTEMBI CIyYalHBIX BETUYWH.
3aBUCUMOCTb CIy4YalHbIX BEJIUYHH.

Ilpumepnuvie npaxmuyeckue 3a0anus

Pemnthb CUCTCMY JIMHENHBIX aﬂre6pa1/1qecm/1x
. x—4y-2z=-3,

ypaBHeHu# |3 . s

3x=5y—-6z=-7.

2. Pemwuth CUCTCMY JIMHENHBIX anre6pa1/1qec1<1/1x

x+y+z=0,
ypaBHEHUM 2x—y—z=0,
3x+4y+z=0.

Hanucate ypaBHeHUE NPAMO, MPOXOISIICH yepe3
TOYKy M (1,2) NapaJuIeIbHON NPAMONA  Sx+2y+20=0

4. Bormmcmuts 470y axb ,ECIU a = (1,1,1),

b =(0,21).
Hamnucarte ypaBHeHue npsimoii 4B , eciu A(— 1,2),
B(2,-1)

6. Hamucare ypaBHEHUE IPSMOM, IPOXOIALICH Uyepes

x=2 y-4

TOuKy M (1,0) napauieIbHON TpsSMOK
-1

7. Ilokaszatp, yTo mpsiMbie 2x—y—20=0 u

—x—2y—-3=0 nepneHauKyISpPHBI.
2x-y+4=0, —4x+2y-10=0

mapauiCJIbHbI.
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9. Hanucarp ypaBHEHHE NPSIMOI, OTCEKAIOIIEN Ha OCAX
KOOpAMHAT OTPe3KH 2 U 3.

10. Hanmcars ypaBHeHHE IPSIMOM, IPOXOASILEH Yepe3
TOYKy M (— 2,3) MEPIEHAUKYIISIPHO TPAMOM
x+2y+20=0.

11. Berurcnure npenesnsl:

—x* . 3x-arcsin 2x 1
D) m TG gy B2 2T
xoo x4+ 3x° 4+ 2x x>0 COSX —COS” X x—3 x—=3

9 dy 5 4x—x*
12. Haiimure . it QYHKIHN: a) y =e . 0)
X

x =ctg2t,
y = In(sin 2¢).

13. Haiitu skcTpemyM GYHKITUU ¥ TOUKH mepernba
y=x"—4x’ —48x* +6x-9
14. Haiitu HeonpeienEHHBIN HHTETpal:  a)

J.sin3xocos5xdx,6).[ 1—cosx dx.B) I(2x+5)-exa’x.
(x —sin x)’

V20 xdx

Jz.\/x2+5.

15. BerunciauTh onpeaeieHHbIN HHTerpal

1
16. Beruncnuthb onpeaesieHHbIA HHTErpal J‘ Ax - arcsin xdx -
0

17. Haiitu miomans Gpurypsl, orpaHHUEHHON JTUHUAMU:

x=4, y2:4x.

18. HaliT 1 moCTpouTh 00J1acTh onpeneacHuss GyHKITMH

u=49-x"-y° +(x—y)3.

19. Haiitu nonssiii quddepenunan GyHKImu:

z=x" Iny—sin2xy.

20. HaiiTu 4acTHbIE NPOU3BOJHBIE MEPBOrO MOPSIKA
2.3
byHKIT: z=5x"y" +In(x+4y).

21. Hammucatp ypaBHEHHE KacaTelbHOM MIOCKOCTH U

HOPMAJTH K TIOBEPXHOCTH Z =+/x" +)° B Touke (3, 4, 5).

22. UccnenoBath Ha SKCTpeMyM (DYHKITHIO

z=x>-2xy+4y’
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23. Pemmnte 3amauy Komm: ycos® xdy = (y2 + l)dx ,
»0)=0

24. Ilpu nocraBke ¢ 3aBoja Ha 6a3y 1000
PaguONPUEMHHUKOB, Y 55 BBIIUIM U3 CTPOs JaMmIibl. HaiiTu
BEPOSTHOCTH TOTO, UTO B3SATHIN HAyIa4y IPUEMHUK OyJIeT
HCIIPABHBIM.

25. [laTHaauaTh HK3aMEHAIMOHHBIX OUJIETOB COJEPIKAT MO
2 BoIpoca, KOTOPbIE HE MMOBTOPSAIOTCA, IK3aMEHYIOIITUICS
3HAET TOJILKO 25 BonmpocoB. HaliTu BeposTHOCTH TOTO, YTO
9K3aMeH OyJeT C/1aH, €CIIU JJIs 3TOTO JOCTaTOYHO OTBETUTH
Ha JiBa BOIIPOCa OJIHOTO OujIeTa.

26. IIlpuauMaeM BEpPOSITHOCTH POKICHUS MAJIbUUKA U
JIeBOYKH paBHbIMU. Vcnionb3ys popmyny bepHymnu, HaliTi
BEPOATHOCTH TOT'O, 4TO cpean 10 HOBOPOKIEHHBIX 6
OKa)KyTCsl MAJIbYUKaMHU.

27. JlaH 3aKOH pacnpeneiaeHus TUCKPETHOMN CllydaitHON
BEJIMYUHBIL:

110 | 120 | 130 | 140 | 150
X:

p: 101 {02 (03 |02 ]0.2

BBIYUCIIUTHb €€ MATCMATUYCCKOC OKUJAHUC, TUCIICPCUIO U
CpCaAHCC KBAAPATHICCKOC OTKIIOHCHUC.

28. lana ¢pyHKIUS pacrpenaeeHus HelpephIBHOM
CIIy4allHOM BEIUYUHBI X

0 npu x<0
F(x) =40,25x3(x+3) mpu 0<x<1
1 npu x>1

Haiitu mmotHOCTh pacmpenenenus f(x), MOCTpouth ee
rpaduk, BEpOATHOCTb MOIMAJaHHs B 3aJaHHBIA HHTEpBAJ
[0,5; 2].

Ilpumepnuie npuknaousie 3a0auu u 3a0aHus
1. B HekoTOpoil oTpaciu m 3aBOJIOB BBINYCKAIOT # BHUOB
npoaykuun. Matpuna A,,x, 3a1aeT 00beMbl MPOIYKIUU
Ha KaXXJIOM 3aBOJIe B NEPBOM KBapTaje, MaTpuua B,,«, —
COOTBETCTBEHHO BO BTOPOM; (aij,bij) —  00BeMbl
MPOJYKIIMH j-T'O TUIIA Ha i-OM 3aBOJI€ B 1-M U 2-M KBapTanax
COOTBETCTBEHHO:
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NN
_ RN W
W U1 NN

N
_ kN W
W U1 N

2 2

2. llpeanpusrre TpOU3BOAUT 1 TUIIOB MPOLYKIUU, 0ObEMBI
BBIIyCKa 3alaHbl Marpuueil Ay, . LleHa peanuzanuun
€AMHULBI [-TO THUMNA MPOAYKUUH B j-OM PETHOHE 3aJaHa
Matpuneit B, .y, TIe k — 4uCIO PErHOHOB, B KOTOPBIX
peanuzyercs nponykuus. Haitgure marpuity C BeIpyYKH 11O
peruoHam, eciu (s n = 3; k = 4)

2 3 1 5
Ajxz = (100 2000 100); Bsxs={(1 3 2 2
2 4 2 4

3. KomuuectBo PaaAOaKTUBHOI'O BCIICCTBA B MOMCHT
t

. 1\T
BpeMeHH t BbIpaxkaeTcs Qopmynoii m = M (E) , TIe

T — Tak HasplBacMBIi  IIEpUOA  Mojypacmaza, a
M — nepBoHayabHOE KOJMYECTBO BEIIECTBA (KOJIUYECTBO
BemiectBa B MoMeHT Bpemenu t =0 ). Haiinure
MIHOBEHHYIO CKOpPOCTb paclaja BeEIIECTBA B MOMEHT
BpeMeEHH t.

4. KonnyecTBo coyu, paCTBOPUBIIEHCS B BOJIE 32 BpEMS OT

t = 0 mo mo0oro MOMEHTa BpPEMEHH f, OIpeiensercs Io
3akoHy X = x(t). Uro criemyer MOHMMATh: a) MO CPEIHEH
CKOPOCTBIO PACTBOPEHHUS COJIM 33 IIPOMEKYTOK BPEMEHU
[to; to + At]; 6) MO CKOPOCTBIO PACTBOPCHUSI B MOMEHT
BpeMeHU t;?

5. Ilpu HarpeBanuu Tena temneparypa 1’ ero u3sMeHsAeTcs B
3aBHCHUMOCTH OT BpPEMEHU HarpeBaHus MO 3akoHy T =
0,4t2, rne T — Temneparypa B rpagycax Llenbcus, ¢ — Bpems
B cekyHaax. Jlaiite ompeneneHue: a) cpeaHed CKOPOCTH
U3MEHEHHUsl TeMIepaTypel 3a IPOMEXYTOK BPEMEHU
[to; to + At]; 6) ckOpOCTH U3MEHEHUS TEMITEpaTyphl Tea B
MOMEHT BpeMeHH t, . Haiigure: a) cpemHIOl0 CKOPOCTH
W3MEHEHUs TEMIIEPATYpPBI 3a IPOMEKYTOK BPEMEHU OT t; =
4c  po t, = 6¢; 0) CKOPOCTb M3MEHEHHUS TEMIEepaTypbl
TeJa B MOMEHT BpeMeHu t = 4c.

6. Ilpy HEKOTOPONl XMMHYECKON peakuuu 3a ¢ CEKYH]
obpasyercsi O rpaMMoOB BemiecTBa. Kak HalTH: a) CpeIHION0
CKOPOCTbH 3aJIaHHOM XMMHYECKOM PEaKIMH 32 IPOMEKYTOK
BpeMeHH [ty; t, + At]; 6) CKOPOCTH XUMHUYECKOM pEaKIMy B
MOMEHT BpeMeHH t,, ecin Q = f(t)?

7. Crepxxenb AB nmeer nnuny [ m. Macca ero yactu AM
nponopiuoHaibHa |[AM|? u pasna 20 2 npu |[AM| = 3 cMm.
Haiimure Maccy BCero CTepKHs M €ro noJIOBUHBL. SBisercs
JIM CTEepKeHb OTHOPOHBIM? Kak onpeaenuTs ero JMHEHHY0
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IJIOTHOCTH B IPOU3BOJIBHOM TOYKE M, OTCTOSAIIEN OT HayaJla
Ha pacCTOSIHUU X7 [loncunTaiiTe IOTHOCTD CTEPIKHS B €TI0
CeperHe U B KOHIIE.

8. Ilycts Q = Q(6) — KOAMIECTBO TEILIOTHI (B KAIOPHSIX),
KOTOpO€ moTpedyeTcst i HarpeBanus / 2 Beuiectsa ot 0 10
0 °C. Kako ¢usnueckuii cmpicn Q'(6)?

9. KoymyecTBO TeIia, HEOOXOIMMOE JUII TOrO, YTOOBI
MOBBICUTH Temnepatrypy 1 e BemectBa o 0° mo t°, paBHO
Q(t°). JlaiiTe TOYHBIC ONpeACTCHUS MOHATUIN: 1) cpemHsis
TEIUIOEMKOCTh BEILECTBA B TEMIIEPATYPHOM IIPOMEKYTKE:
[t3; tg + At°] ; 2) TemIoOeMKOCTh  BEmeCTBA MU
Temmeparype tg.

10. 3aBucuMocTh KonuuecTBa (J BEILIECTBA, I10Jy4aeMOI0 B
XMMHYECKOH pEaKknuu, OT BPEMEHH ¢ OIpEAesIeTCs
dbopmymoit Q = a(1 + be™*%) . Onpenenure ckopocTh v
peaKnuy U BBIpa3HTe ee Kak QyHKIHIo Q.

11. Ta3zoBass cmech coctouT u3 okucu azora (NO) wu

kucnopoaa (0,). Tpebyercs Haiitu koHueHTpauuo O,, npu
KOTOPOH CoieprKaIascss B CMECH OKUCh a30Ta OKHUCIISETCS C
HanOOJIbIIIEH CKOPOCTHIO.
12. Peakuuu opraHu3Ma Ha JBa JIeKapcTBa Kak (yHKLIHU t
(BpeMs BBIpaXKEHO B dacax) cocTaBiusior 74(t) = te™t wu
r,(t) = t?e~t. ¥ KaKoro u3 NeKapcTB BhIIIE MAKCUMAJIbHAS
peakuus?

0) Ilopsanoxk mnpoBegeHMs NPOMEKYTOYHOH aTTeCTALMH, IOKA3aTeJd H KPHUTEPHH
OlLleHMBAHUS:

[IpomexyTouHas arTecranus Mo AucUUIUIMHE «Teopust BepOsATHOCTEH M MaTeMaTHyecKas
CTaTUCTUKa» BKIIIOYAET TEOPETUUECKUE BOIPOCHI, MO3BOJISIOLIME OLEHUTh YPOBEHb YCBOEHUS
oOyyarolMMuCs 3HaHUH, U MPAaKTUYECKUE 3a/1aHUsl, BBISBIISIIOIINE CTENEHb CPOPMUPOBAHHOCTU
YMEHUH, IPOBOAUTCS B (popMe 3K3aMeHa.

Iloka3aTenu U KpUTEPUH OLEHUBAHUSA IK3aMeHA:

— Ha OIEHKY «OTJHYHO» (5 Oa/woB) — OOydYarOmMiics IEMOHCTPHPYET BBICOKHH YPOBEHB
Cc(OPMHUPOBAHHOCTU KOMIIETEHIIMHM, BCECTOPOHHEE, CHUCTEeMAaTH4ecKoe M TIyO0oKoe 3HaHue
y4eOHOro MaTepuaia, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a7aHus, CBOOOJHO OIEPHPYET
3HaHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYAIMSIX TOBBIIIEHHON CII0KHOCTH.

— Ha OLEHKYy «xopomo» (4 Oamia) — oOyyaroumuiicss JEMOHCTPUPYET CpPEeIHUN YpOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIIMU: OCHOBHBIC 3HAHMSA, YMEHHS OCBOEHBI, HO IOMYyCKalOTCS
HE3HAYNTENbHBIC OIMIMOKH, HETOYHOCTH, 3aTPY THEHHS TIPY aHATUTUIECKUX OTIEPAIINsX, IepeHOCce
3HAHWI U YMEHUN HA HOBBIC, HECTAHIAPTHBIE CUTYAIUH.

— Ha OIICHKY «YAOBJETBOPUTEJbLHO» (3 Oaymia)— oOydaromuiics JEeMOHCTPUPYET MOPOTOBBIM
YPOBEHb C(OPMHPOBAHHOCTH KOMITETCHIIMU: B XOJI¢ KOHTPOJIBHBIX MEPOTIPUSATHIA AOIMYCKAIOTCS
OLIMOKHU, TPOSBISETCS OTCYTCTBHE OTIEIbHBIX 3HAHUW, YMEHMI, HaBBIKOB, OOydJarouIuiics




WCIIBITHIBAET 3HAUYUTENbHBIE 3aTPYJHEHUS IIPU ONEPUPOBAHUM 3HAHUSIMU M YMEHUSMH IPU HX
[IEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OIICHKY «HEeY/O0BJIETBOPUTEJIbHO» (2 Oanina)— o0ydaromuiicss JeMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTHUECKOTO MaTepuaa, J0MyCKaeT CylleCTBEHHbIC OIMOKH, HE MOKET IMOKa3aTh
MHTEJUIEKTyaJIbHbIE HAaBBIKM PEIICHUs MPOCTHIX 3a/1a4 WM HE MOXKET IOKa3aTh 3HAHUS Ja)XKe Ha
yYpOBHE BOCIIPOU3BECHUS U 00bICHEHUSI HHPOPMALIUH.
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