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PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM BBICIIEro oOpa3oBaHUs — OakajaBpuaT IO
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MunucTepcTBa HayKH | Bbiciiero oopasosanus Poccuiickoit @eneparun ot 12.08.2020 Ne 955,

[Mporpammy coctaBui(u):
crapumii npenojasareins, T.H. Uepaurosckas

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenanuu Kadeapsl «MaTemaTukay, IpoToKoa oT «21» mas 2024 r. Ne 11

3aB. xkadenpoii, K.T.H., TOLIEHT H.JI. PsGuenok

COI'TTACOBAHO

Kadenpa «OuHAHCOBBIN U CTPATETHICSCKHI MEHEPKMEHTY, MPOTOKOJ OT «21» Mas 2024 1. Ne 8

3aB. kadenpoit, K. 3. H., TOIEHT C.A. Xanerckas



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

(dhopmupoBaHue y 00ydaronuXcst METOOJIOTHIECKOTO (yHIAMEHTA JTS aHAJIN3a TIPOOJIEMHBIX CUTYaIni Ha
OCHOBE CHCTEMHOT0 MOAX0/a

(dbopMupoBaHHE M PaA3BUTHE Y OOYYAIOUIUXCSA CIOCOOHOCTEH pemarh MpoeCCHOHATBHBIC 3aJadd C
MOMOIIBI0 MAaTEMATHYECKUX METOOB

1.2 3agaum JMCHUIIHHBI

1 06y‘-I€HI/IC MAaTEMATHICCKUM METOAaM W MOJECIISIM, HABBIKAM PCIICHUA MaTCMAaTHICCKUX 3a1a49

(bOpMI/IpOBaHI/Ie yMeHI/Iﬁ U HABBIKOB NPUMCEHATH MATCMATUYCCKHUEC METOAbI WU MOJICIIW TIpU OIMCAHUU,
AHAJIN3C U PCIICHUU MPAKTUYCCKUX 3adaq

1.3 I_le.m, BOCIIMTAHHUSA U 3a1a4YU BOCIIHUTATEJIbHOM paﬁon B paMKax JUCHUIIIMHBI

Hay4r0-00pa3oBaTensHOE BOCIIUTAHHE O0YIAFOIITUXCS

Ilenp Hay4HO-00Pa30BATENILHOTO BOCIUTAHUSA — CO3JAHHE YCJIOBHH Ui peaM3alliil HAyYHO-00pa30BaTEIBHOTO
MOTEHIMAaMa 00yJaromuxcs B GopMe HACTABHUYECTBA, THIOTOPCTBA, HAYYHOTO TBOPUECTRA.

Lenb gocTuraercs mo Mepe pemeHns B €IHHCTBE CICAYIONINX 3a/1a4:

— (hopMupoBaHHE CHCTEMHOTO M KPUTHIECKOTO MBIIIICHHS, MOTHBAITUH K 00YIECHUIO, Pa3BUTHE HHTEPECa K TBOPUIECKOM
Hay4HOU J1eATENbHOCTH;

— CO3JJaHME B CTYACHYECKO# cpenme atMocdepsl B3aUMHOI TpeOOBAaTENBHOCTH K OBIAJICHUIO 3HAHUSAMH, YMCHUSMH H
HaBBIKAMHU;

— TOMYJISIpU3aIHsl HAyYHBIX 3HAHUHA Cpear 00yJaIOIINXCs;

— COHCﬁCTBHe ITOBBILLICHU IO HpI/IBJ'IeKaTeJ'H)HOCTI/I HayKI/I, noz[)lepnaca Hay‘IHO-TeXHI/I‘IeCKOFO TBOp‘I@CTBa;

— CO3/JaHUC YCJOBUH Ui TOJIydeHHs] OOYYarOIUMHECS JOCTOBEPHOW HH(MOPMAIMKA O MEPEIOBBIX MOCTHKCHUSIX H
OTKpI)ITI/IHX MHpOBOfI u OTG‘ICCTBCHHOﬁ HayKI/I, IIOBBIILICHU A 3aI/IHTepeCOBaHHOCTI/I B Hay‘IHLIX ITO3HAHUAX 06 yCTpOfICTBC
MHpa U 00LIeCTBa;

— COBEPIICHCTBOBAHUE OPTaHU3AIUH U IJIAHUPOBAHUS CAMOCTOSATEILHOM pabOThl 00YJAIONIUXCS KaKk 00pa30oBaTeIbHOM
TEXHOJIOTUH (POPMHUPOBAHHUS OyIYIIEro CreHaInCcTa IIyTeM UHIUBUAYaIbHOH MM03HABATENFHON U UCCIIEJ0BATEBCKOM
ESITENHHOCTH

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

brox/gacte OIIOII ‘ brnok 1. luctuniuns / O0s13aTenbHast 4acTh

2.1 IncuMnJMHbI ¥ IPAKTUKH, HA KOTOPBIX OCHOBBIBAETCSI H3yYeHHe JAHHOM M CHMIIIMHbI

1 ‘ OTJ.02 MeToapl 5KOHOMUYECKUX PACUETOB

2.2 I[I/[CIII/IHJ'[I/IHLI U IMIPAKTUHKH, VISl KOTOPbLIX U3YyYCHUE JAHHOM M CHMIIJIHHBI
HeOﬁXOHﬂMO KaK npeamecTByruiee

1 51.0.01 ®unocodus

2 51.0.08 UudopmaTrka

3 b1.0.17 Cucrema MeHe)KMEHTa KauecTBa

4 b1.0.43 OOyuenwue ciry>)xeHUEM

5 B2.0.01(Y) YueOHas - 03HAKOMHUTEIbHAS IPAKTHKA

6 B3.01(1) [ToaroroBka K mpoueaAype 3aIiruThl BBITYCKHON KBATH(DUKAIIMOHHON pabOThI

7 Bb3.02(/1) 3ammra BRITYCKHOW KBaTH(PUKAIIMOHHOW PaOOTHI

3 IIVIAHUPYEMBIE PE3YJIBTATBIOBYUEHMUS 11O JUCHUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSMMUA K PE3YJIBTATAM OCBOEHUS
OBPA3OBATEJILHOM ITPOI'PAMMBI
Kon n Kon u HaumMeHoOBaHHe
HaMMeHOBaHHe HHANKATOPA T0CTHKEHUS ILiianupyemblie pe3yabTaThl 00y4eHHUsI
KOMIIETeHIIHH KOMIETeHIIHH
VK-1 3HaTh: METOIOJIOTHIO CHCTEMHOTO TIOJIX0a, TPUHITUITHI
Crocoben VK-1.1 Anausnpyer pa3paboTKky 11aHa BBITIONHEHHA TIPOCKTA (pemenus 3a1aun) B
OCYIIECTBIISTh cdepe npodeccroHaNBLHO JIeITeIbHOCTH Ha BCEX €ro dTarnax
MPOOJIEMHYIO CUTYAITUIO
TIOMCK, YMeTh: pemars 3a7a4u, TpeOYIOIIHe HABBIKOB a0CTPAKTHOTO
. (3amady) v BeIIEISIET €€

KPUTHYCCKHUIA Ga30BEIE COCTABISIONIIE. MBIIIJICHUSI, pa3padaThiBaTh IUIAH BIOJIHEHHS IIPOEKTa B cdepe
aHau3 u podeCcCHOHANBHOMN NIESITeNbHOCTH, TPEyCMaTpUBast

DopmynupyeT
CUHTE3 MpoOJIeMHBIE CUTYAIMH U PUCKH

MAaTEeMaTHYCCKYI0 TOCTAaHOBKY

nHpopManuu

I SMEHHHL ’ 3agaun. PaccmarpuBaer
P . pasnuYHbIE BADMAHTHI pelleHus | BrageTs: MeTo/1aMu aHAM3a M CHHTE3a, METOIaMHU

CHUCTEMHBIN N ’

OO LIS NpoOJIEMHON CUTYyaIN TUITAHUPOBAHMS M BBITIOJHEHHS IPOEKTOB (PELIeHHs 331a41) B
CLLICHIA (3amaum), pazpabaTbIBaeT YCIIOBHSIX HEOIPEIEIEHHOCTH, OCYILECTBIISAS PyKOBOACTBO

p ANTOPUTMBI UX pPeaTn3annuu MIPOEKTOM

MTOCTaBICHHBIX

3ama4




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaumeHoBanue pa3zeioB, TEM H BU/10B paﬁOT

Ounas ¢opma

CemecTp

Yacsl

Jlek

Ilp

Jlad

CP

*Kon
HHIMKaTOpa
OCTUKEHUS

KOMIIeTEHIIU U

1.0

Paznen 1. Jluneiinas anreopa.

11

Marpuipl U jaeiictBust ¢ HuUMH. OMNpeAenuTeay BTOPOTrO,
TPEThEr0 M 1N -TO TMOPAAKOB, WX CBOMCTBa PasnokeHue
OTIPENICITUTEINS IO CTpoke (cTonbIry). OOpaTHas MaTpuia

YK-1.1

1.2

CucrteMbl JMHEHHBIX YpaBHEHHH, OCHOBHBIE TOHSTHSI.
Pemenne cucreM n JUHEWHBIX YpaBHEHHM C N HEU3BECTHBIMU
meronoM Kpamepa. Pemenue cucreM JTUHEHHBIX ypaBHEHHI
MmetoqoM ['aycca

YK-1.1

2.0

Pasznen 2. AHATNTHYeCKAN reomerpus.

21

Bekropel. JluHeiiHble omepanuu  HaJg ~ BEKTOpamMu B
reomeTpuueckoi ¢opme. JlekapTOBBI KOOPIUHATHI BEKTOPA,
JUIMHA W HamNpaBISIOIIUME KOCHHYChI BekTopa. CkajsipHoe
NIPOU3BEICHUE BEKTOPOB, €ro KOOPJAWHATHOE BBIPAKEHHUE.
JekaproBa cucrema koopauHaT. MeTo1 KOOpIUHAT

YK-1.1

2.2

[psimast Ha TutockocTy. Paznuynbie GopMbl ypaBHEHHUS NPSMOI
HA IUIOCKOCTU. YTOJI MEXIY HNpsMbIMU. PaccTosiHue oT TOuku
JI0 IIPSIMOH

YK-1.1

2.3

KpuBble BTOPOro Mopsiaka: OKpY>KHOCTb, JJUIUIIC, FHIIepOoIa,
mapaboia

VK-1.1

3.0

Pa3nen 3. BBenenue B MareMaTH4eCKHI aHAJIN3.

3.1

OyHKIMA: 007aCTh ONpPeNeNeHus, 00IacTb 3HAYCHUS, TpaduK
¢byHKIMH, cnocoObl 3amaHus (yHKuui. CroxHas (QYHKIUS.
OGparHass QyHKIMA. XapaKTePUCTHKU MOBEICHUS (YHKIUH.
OcHOBHBIC dJIeMEHTapHbIe (PYHKLHMH, UX CBOHCTBA U rpaduKH

VK-1.1

3.2

Ipenen ¢ynkuuu. OAHOCTOPOHHME MpeAeibl. beckoHeyHO
Manble W OeckoHeYHO Oonpmme (QYHKIHUH, WX CBOWCTBA.
MatemaTtiyeckue  HEONPEIEICHHOCTH.  3aMedaTelbHbIC
npenenbl. ACUMOTOTHI rpaduka QyHKIMA

VK-1.1

3.3

HenpepbIBHOCTh (DYHKIMH B TOYKE M HAa MHOXECTBE. TOYKH
pa3pbiBa QYHKIHMH, KX KITACCHPHUKAIIUS

YK-1.1

4.0

Paznen 4. JduddepenuuanbHoe ucuucienne QyHKIUH
O/JIHOH IepeMeHHOil.

4.1

[pousBoxHas (QyHKIHMH, €€ TeOMETPHYESCKHH CMBICIL
Huddeperuupyemoctsb GyHKIHH. CBsi3b MEXITy
IubGepeHIMPYeMOCThIO M HeNpephIBHOCThIO.  [IpaBmia
muddepenumpoBanust  Gynkumit. [IpousBonHas — CIOXHOM
GbyHKIMN. Brruncnenue MIPOMU3BO/IHBIX OCHOBHBIX
9JIEMEHTAPHBIX QYHKLUHA

YK-1.1

4.2

[IpowsBoxHble BBICIIMX MOpsAKoB. IlpaBwiio Jlomurans.
Huddepernnan GyHKIUH, €r0 TEOMETPUYSCKANH CMBICI.
WuBapuantHocTh (hopmbl nuddepennmaa neporo nopsaka

YK-1.1

4.3

OcHoBHBIE TeopeMbl 0 JuddepeHInpyeMbIX (QYHKIUSIX.
VYcnoBus MOHOTOHHOCTH (YHKIMH. DKCTPEMYMBI (DYHKIIHH:
HEoOXoAMMOe M JocTarouyHble ycnoBusa. Haumbombmee u
HauMeHblIee 3HadeHus QyHKIuW, xuddepeHMpyeMoil Ha
OTpe3Ke

YK-1.1

4.4

UccnenoBanne Boimywiioctd rpaduka ¢yHkuuu.  Toukn
neperuba. OOmias cxema HccienoBaHUS (QYHKIUH U
nocTpoeHus ee rpaduka

YK-1.1

5.0

Pa3gen S. @yHKnHMHM HECKOJIbKHUX epeMeHHBIX.

51

DYHKIINY HECKOJIBKHUX MEpeMEHHbIX. O0JIacTh ONpEIeIICHNS,
quHuM  ypoBHs. Ilpenmen wu  HempepbIBHOCTh. YacTHble
MpOU3BOJHbIE. YacTHbIE MPOU3BOJHBIE BBICHIMX MOPSIKOB.
[Ipou3BomHBIC CIOXHBIX W HESIBHO 3aJaHHBIX (DYHKIUH.
I'paguent

YK-1.1

52

OKCTpPEMyMBI GbyHKIHH HECKOJIBKUX MIepEMEHHBIX.
Heob6xoanMoe 1 10cTaTOuHOE YCIOBUSI 9KCTpEMyMa

VK-1.1

dopma NpoMexKyTOYHOMN aTTecTalu — 3K3aMeH

36




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaumeHoBanue pa3zeioB, TEM H BU/10B paﬁOT

Ounas ¢opma

CemecTp

Yacsl

Jlek

Ilp

Jlad

CP

*Kox
HHIMKaTOpa
OCTUKEHUS

KOMIIeTEHIIU U

6.0

Pazgen 6. UnTerpajbHOoe McUUCIeHUEe (PYHKUMH OTHOM
nepeMeHHOM.

6.1

ITepBooOpasnas ¢yHkunu. HeompenmeneHHBIN HHTETpal, €ro
cBoiictBa. Tabmuua WHTErpaioB. 3aMeHa INEPEMEHHOW NpHU
HUHTErPUPOBaHUU

YK-1.1

6.2

WHurerpupoBanue no vactsM. VHTerpupoBaHuE BBIPaKEHUH,
colepKallMX  KBaApaTHbIM  TpexwieH. MHrerpupoBaHue
panMoHaNBHEIX  npobell.  MHTerpmpoBaHme  HEKOTOPBIX
HppalMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKCHUH

VK-1.1

6.3

3amaun, IPUBOIAIINE K TOHATHIO ONIPEISIIEHHOTO HHTErpaia.
OmnpeneneHHBINA HHTETpa, ero cBoiicTea. @opmyna HeroToHa-
JleitOnMIa, ee mpuMeHeHUe A1 BeIUHcIeHus. ['eomeTprueckoe
MIPUJIOKCHUE ONPEACICHHOTO HHTETpaja

VK-1.1

6.4

HecoOcTBeHHbIE HHTETPANTBI C OECKOHEYHBIMH NPEIEIaMH U OT
HEOTPaHMYCHHBIX (YHKITHH

VK-1.1

7.0

Pa3nes 7. Teopus BeposiTHOCTEH.

7.1

OcHOBHBIE  TpaBWiIa  KoMmMOuHaTopuku.  Pa3mernieHus,
COUCeTaHUs, NepecTaHoBKU. [loHATHE MHOMKECTBa, ONEpaLUU
HaJ MHOXecTBaMmHu. Jlnarpammsl Dinepa-BenHa

YK-1.1

7.2

CnyuaiiHple coObITHsi. Anredpa coObITHH, KiIaccHpHUKaLUsg
COOBITHH, IEUCTBUS HAJ CITyYaHHBIMHU COOBITUIMHU

YK-1.1

7.3

DeMeHTapHasi TEOpHsl BEPOSITHOCTEH M ee MaTeMaTH4YeCKHe
OCHOBBI: PasiMYHBIC MMOIXOABI K OIPENEICHUI0 BEPOSTHOCTH
cobbiTust. Knaccuueckoe M CTaTHCTHYECKOE OMNpejesicHhe
BEPOSATHOCTH. Yacrora COOBITHSL. I'eomerpuueckas
BEPOSITHOCTb.

YK-1.1

7.4

VYcnoBHass BEpOATHOCTh, TEOpeMa YMHOXKCHHS, Teopema
cnoxenus. Dopmyna nosHoi BepositHocTu. Popmyibl baiieca

VK-1.1

7.5

[TocnenoBaTebHOCTh HE3aBUCHMBIX HCIIBITaHWH bepHysmm.
®opmyna bepuynnu. IlpenenbHble TeopeMbl B CXeMe
bepuynan

YK-1.1

7.6

Crnyuvaiinple BenuuuHBL. DOpPMBI 3aKOHAa paclpeeleHus
JUCKPETHOM  CIIydallHOM  BEJIMYMHBI U HENPEPBIBHOU
ciny4aiiHO! Benn4rHbl. OCHOBHBIE YHCIIOBBIE XapaKTEPUCTHKI
ClTy4aliHBIX BEJIMYKMH: MATEMaTUUECKOE 0XKHUJaHHE, TUCIIEPCHS,
CpPEIHEKBAIPATUIECKOE OTKIOHEHUE

YK-1.1

7.7

Kiaccuueckue 3akoHbI pacrpeaeneHus cirydyaiiHOM BETUUHHbI

YK-1.1

8.0

Paznen 8. MaTemaTnueckasi CTaTHCTHKA.

8.1

Maremaruueckas craTucTuka. CTaTHCTHYECKHE METOJBI
00paboTKM  SKCIEePUMEHTANIBHBIX JaHHBIX. | eHepajbHas
COBOKYITHOCTb. Bribopxka. Crroco0sbr otbopa,
obecrieurBaOLINe PEIPE3CHTATHBHOCTh BEIOOPKH

YK-1.1

8.2

CratucTuueckuii  psf.  DMIUPHYECKOE  pacrpeselieHue.
IMomuron. T'mcrorpamma. CpenHee 3HaueHue, pasbpoc.
Toueunsre n HWHTECPBAJIbHBIC OLICHKHN rnmapamMmeTpoB
pacrpeieieHus 1Mo BEIOOPKE

YK-1.1

8.3

Cratuctudeckass mpoBepka rumote3. Kpurepmil cormacus
ITupcoHna

VYK-1.1

dopma NpoMexKyTOYHOM aTTecTalu — 3K3aMeH

Hroro wacos (6e3 yu€Ta 4acoB Ha IPOMEKYTOUHYIO
aTTEeCTaINIO)

68

85

99

5 ®OH/I OHNEHOYHbBIX CPEACTB JJIsA ITPOBEJIEHUA
TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEKYTOYHOM
ATTECTALUU OBYYAIOILIUXCHA MO AUCIUIIJIIMHE

@DOHZ OLIEHOYHBIX CPEACTB AJIs IPOBEJECHUS TEKYILEro KOHTPOII YCIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTaluu
110 AUCUHIUIMHE 0(OpMIIEH B BHE npriioxkeHust Ne 1 k pabodeit mporpamMme AUCLMIUIMHBI M pa3MeNIeH B 3JIEKTPOHHON
nH}popMannoHHO-00pa3oBaTeNbHOM cpenie Y HUBEpCUTETa, JOCTYIHOW 00yYaloIIeMycsl Yepe3 ero JMYHbINH KaOuHeT




6 YYEBHO-METOJIWYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE
T CIATITAHBI

6.1 YueOHas quTepaTypa
6.1.1 OcHoBHasl TUTEpaTypa

Kon-Bo 3Kk3.
bubnunorpadpuueckoe onucanue B Oubmnoreke/
OHJIANH
6.11.1 3anopoxer, I'. Y. PykoBoACTBO K pelIeHHIO 3a/1a4 110 MaTeMaTHYECKOMY aHAJIH3Y : 387
o yueb. mocobue - M3x. 7-¢, crep. / I'. U. 3anoposxen. CII6. : Jlans, 2010. - 461c.
6.11.2 TTucemennsiii, /1. T. KoncnekT nekiuii mo Beiciiel Marematuke :- 11-e m3m. / 1. T. 138
o IMucemennsiit. M. : Afipuc npecc, 2013. - 603c.
I'mypman, B. E. Teopus BeposTHOCTEH 1 MaTeMaTHYeCKas CTATHCTHKA | YIeOHUK
6.113 s By3oB / B. E. 'mypman. — 12-e uzn. — Mocksa : FOpaiit, 2024. — 479 ¢c. — Omnaiis
e URL: https://urait.ru/bcode/535417 (nata obpamenns: 22.04.2024). — Texcer :
3JIEKTPOHHBIH.
6.1.2 JlonoJHHUTEIbHAS JUTEPATYPA
Kon-Bo 3Kk3.
bubaunorpadpuueckoe onucanue B Oubmnorexe/
OHJIANH

Cunerosckas, T. C. Hauana MmaTreMaTH4decKoro aHajimsa : yued. mocodue mo
6.1.2.1 MaTeMaTHKe ULl CTYyAeHTOB Beex crermanbHocTel / T. C. Cunerosckas, H. B. 450
banuna. Upkytck : UpI'YIIC, 2007. - 106¢c. ABT. yka3zaH Ha oOpaT. CTOPOHE THT. JI.

Tonctex, O. 1. [Ipunoxenns quddepeHnnansHOro HCUUCIeHU (QYHKIMH 0THON
MIEpPEeMEHHOH : y4e0. mocobne Ui caMOCTOST. pabOThI CTYIEHTOB TEXH.

6.122 cnenuansHoctelt / O. [I. Toncteix, X. H. barmyesa. Upkytck : UpI' YIIC, 2015. - 475
112c¢.
[erpsikoBa, E. A. BekropHas anre0pa u aHAIUTHYECKasi FeOMeTpus : y4eb. mocodue
6.1.2.3 JUTS CTYACHTOB 3204. OTA-HUS Beex cnenmanpHocTell / E. A. Ilerpsxosa, T. JL. 194

AgnexceeBa. Upkyrck : UpI'VIIC, 2003. - 74c. ABT. yka3aHbl Ha IOCIEIHEH CTP.

Bosipkuna, I'. 1. HTerpansHoe ucuncinenne GyHKIUN OJHON EPEMEHHOH : y4e0.
6.1.24 nocoOue JyIs CTyJICHTOB 3a04. OTA-HHS BCEX crenuanbHocTeil / M-Bo myTeit cooom. 436
P®, UpkyrT. roc. yH-T myTeit coodm.. Upkytck : UpI' VIIC, 2003. - 67c.

Mengenesa, U. I1. [Juddepenimanbaoe ucunucieHne GyHKIUH HECKOIbKUX
MEepEMEHHBIX : y4e0. mocobue s CTY/ICHTOB 3204. OT/-HUsI BCEX CHEIUAILHOCTEH /

6.1.25 M-Bo myTeit coobur. P®, UpkyT. roc. yH-T myTeit coobmr.. Upkyrck : Upl'YIIC, 468
2003. - 6lc.
Toncteix, O. I. OCHOBBI TMHEWHOH anreOphl C MPUIOKESHUSIMHU B IPYTUX pa3aenax
6.1.2.6 MaTeMaTHkH : yueb. mocobue / O. [I. Toncteix, T. H. Yepuurosckast. UpkyTcK : 281

UpI'VIIC, 2017. - 148c.

Toncteix, O. [I. Teopus BeposTHOCTEH (cIydaifHbIe COOBITHS) : 0. TUTIOBBIX 33124
6.1.2.7 o nucnumuinHe "Maremaruka" / O. [1. Toncteix, U. I1. Mensenesa. MpkyTck : 474
UpI'VIIC, 2015. - 123c.

Iledan, I'. 1. OCHOBBI MaTeMaTHYECKOW CTATUCTUKH : y4e0. mocodue 1mo
6.1.2.8 mucnuiuirHe "MartemaTtuka" Ui CTYACHTOB OYHOU (hOPMBI OOYUIEHHUS BCEX 479
cnenuansHoctedt / I. JI. Tedan. Upkytek : UpI'YIIC, 2011. - 70c.

6.1.3 YueOHO-MeTOAUYEeCKHE Pa3pa0OTKH (B T. Y. IJIsl CAMOCTOSITEIbLHOH PadoThl 00y4aIOUIUXCS)

Komn-Bo 3Kk3.
bubnuorpaduueckoe onucanue B 6ubnmorexe/
OHJIANH

UYepnurosckas, T.H. Metoauueckue yka3anus no usyuenuro gucuumuinsst 51.0.07
MatemMaTrka 1o HanpasieHuto noAarorosku 38.03.03 YopasneHue nepcoHanoM,
6.1.3.1 npodmts Yupasnenue nepconaiom / T.H. Uepaurosckas; pkyT. roc. yH-T myTen Omnnaita
coobmr. — Upkytck: UpI'VIIC, 2023. — 16 c. - Tekct: anexkTponHsbiid. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_47154_1504_2024_1_signed.pdf

6.2 Pecypcbl HHGOPMALMOHHO-TeJIeKOMMYHUKAIIMOHHOM ceTH «AHTepHeT»

6.2.1 OnexrpoHHO-6nbMoTeuHas cucremMa «/3mgarenscTBo Jlanby, https://e.lanbook.com/

6.2.2 DNeKTPOHHO-OMOIMOTEe HAs crcTeMa «Y HUBepCUTEeTCKasi OubnroTeka oHnaitHy, https://biblioclub.ru/

6.3 IIporpamMHoe o0ecnieyenre M1 MH(POPMANHOHHBIE CIIPABOYHbIE CHCTEMBbI

6.3.1 bazoBoe nmporpamMmMHoe o0ecrieueHne

Microsoft Windows Professional 10, rocymapcTBenHblii KkoHTpakT oT 20.07.2021 Ne

6311 | 1334100010021000013-01

Microsoft Office Russian 2010, rocynapcrBenssiii kontpakt ot 20.07.2021 Ne 0334100010021000013 -

6.3.1.2 01




FoxitReader, cBo601HO pactpocTpaHseMoe mporpaMMHoe obecrieuenue http://free-software.com.ua/pdf-

6313 viewer/foxit-reader/

Adobe Acrobat Reader DC cBoGomHO pacmpocTpaHseMoe TporpamMMHoOe  oOecredeHue
6.3.1.4 i .

https://get.adobe.com/ru/reader/enterprise/

Sunexc. bpaysep. IlpukmagHoe mnporpamMmHOe obecniedyeHue oOmero HasHaueHws, OducHbie
6.3.1.5 TIPUJIOKCHUS, TUIEH3US — CBOOOIHO paclpocTpaHseMoe MporpaMMHoOe obecriedeHne 1o Junersun BSD

License

6.3.2 CnenuaJan3upoBaHHOE NPOrPaMMHoOe o0ecrieyeHne
6.3.2.1 \ He npenycmotpeno
6.3.3 UndopmanuoHHbie CIPABOYHbIE CHCTEMBbI
6.3.3.1 ‘ He npexycMoTpeHs!
6.4 IIpaBoBbIe © HOPMATHBHBIE JOKYMEHTBI
6.4.1 ‘ He npenycMoTpenst

7 OUCAHUE MATEPUAJIbHO-TEXHUYECKOI1 BA3BI,
HEOBXOJIAMOI /151 OCYIIECTBJIEHNUS YYEBHOT'O ITPOIECCA
MO JUCHMUILINHE

Kopnyca A, b, B, I, /I, E UpI'YIIC nHaxonastcs no aapecy r. Mpkyrtck, yi. UepHsleBckoro, . 15;
kopmyc JI UpI'VIIC waxoautcs — no aapecy r. UpkyTck, yi. JlepmonTosa, a.80

VYuebnas aymurtopus ['-301 ams mpoBeneHNs TEKINOHHBIX U MPAKTHIECKUX 3aHATHH, 1a00paToOpHBIX padoT,
TPYIIHOBBIX U HHAWBUYaNbHBIX KOHCYJIbTAINi, KypCOBOTO IPOCKTHPOBAHMS (BBITIOIHEHHS KYPCOBBIX
paboT), TEKyIIero KOHTPOJISA U TPOMEXYTOUHOH aTTecTaruu. OCHOBHOE 000pyHIOBaHHE:
CreUaIN3UpOBaHHas MeOellb, MyJIbTUMEIHNANPOCKTOP, (HOYyTOYK IIepeHOCHO!). [{yist mpoBeaeHus 3aHsTHI
MMEIOTCS y4eOHO-HarJIsJHbIe Noco0us (TIaKaThl).

VYuebnas aymutopus ['-305 ans nmpoBeneHNs IEKINOHHBIX U MPAKTHIECKUX 3aHATHI, 1a00paToOpHBIX padoT,
TPYIHOBBIX U HHAWBUIYATbHBIX KOHCYIBTAIIMH, KYPCOBOTO IPOSKTHPOBAHMS (BBIITOTHEHHS KypPCOBBIX
paboT), TeKyIIero KOHTPOIIS M MIPOMEXYTOUHOH aTTecTarunu. OCHOBHOE 000pYIOBAaHHUE:
CreUaI3UpOBaHHas MeOellb, MyJIbTUMEIHNANPOCKTOP, (HOYyTOYK IIepeHOCHO!). [lyist mpoBeaeH s 3aHsTHI
MMEIOTCS y4eOHO-HarJIsIJHbIe Toco0us (TLIaKaThl).

VYuebnas aymutopus ['-103 ams mpoBeneHNs TEKINOHHBIX U MPAKTHIECKUX 3aHATHH, 1a00paToOpHBIX padoT,
TPYINOBBIX U HHAWBUYaIbHBIX KOHCYJIBTAINi, KypCOBOTO IPOCKTHPOBAHMS (BBITIOIHEHHS KYPCOBBIX
paboT), TeKyIIero KOHTPOJIA U TPOMEXYTOUHOH aTTecTaruu. OCHOBHOE 000pyHIOBaHHE:
CIHELUaIN3UPOBaHHAs MEOEb.

VYuebnas aymuropust ['-207 amns mpoBeqeHNs IEKINOHHBIX U MIPAKTUHIECKHUX 3aHATHH, Ta00paTOpHBIX padoT,
TPYIIOBBIX U HHAWBUIYyaIbHBIX KOHCYJIbTAINH, KypPCOBOTO MPOSKTHPOBAHUS (BBITIOIHEHHS KYPCOBBIX
paboT), TEKyIIero KOHTPOJIS ¥ IPOMEXYTOUHOH arTecTanui. OCHOBHOE 000pyI0BaHNE:
crienMaIn3npoBaHHast MeOelb. [ MpoBeeHNs 3aHATHH UMEIOTCS yUeOHO-HAINISAHbIE T0co0us (TIaKaThl).

VYuebnHas aymutopust ['-212 amns mpoBeqeHNs IEKINOHHBIX U MPAKTUIECKUX 3aHATHH, 1a00paToOpHBIX padoT,
TPYIIOBBIX U HHAWBUYaIbHBIX KOHCYJIbTAIIMH, KYpCOBOTO IPOEKTHPOBAHMS (BBITTOTHEHHS KyPCOBBIX
paboT), TeKyIIero KOHTPOIIS ¥ MIPOMEXYTOUHOH aTTrecTanunu. OCHOBHOE 000py/IOBaHHE:
crienuaIn3npoBaHHas MeOeib. [t poBeeHNs 3aHATHH UMEIOTCS y9eOHO-HAINIsAHbIE TOco0us (TIaKaThl).

VYuebOHnast aynuropus ['-223 jyis mpoBeieHHs JIEKIIMOHHBIX U MPAKTUUECKHUX 3aHATHH, 1a00PaTOPHBIX PadoT,
TPYIIOBBIX U HHAWBUIYyaIbHBIX KOHCYJIbTAINH, KypCOBOTO IIPOSKTHPOBAHMS (BBITIOIHEHHS KYPCOBBIX
paboT), TeKyIIero KOHTPOIIS ¥ MIPOMEXYTOUHOH aTTecTanun. OCHOBHOE 000pY/IOBaHHUE:
crienMaIn3npoBaHHas MeOesb. [l mpoBeIeHNs 3aHATHH NMEIOTCsl yueOHO-HaINIsAHbIE T0co0us (TIaKaThl).

VYuebHas ayautopus I'-117 ans npoBeneHns TEKINOHHBIX U IPAKTUYECKUX 3aHATHIL, 1a00paToOpHBIX padoT,
IPYTNIIOBBIX U MHIUBHIYaJIbHBIX KOHCYIbTAIIUH, KypCOBOTO MIPOEKTUPOBAHUS (BBIMOJIHEHHS KYPCOBBIX
paboT), TeKyIIero KOHTPOIIS ¥ MIPOMEXYTOUHOH aTTrecTanun. OCHOBHOE 000pY/IOBaHHE:
CreMaIn3upOoBaHHas MeOelb.

YuebHas ayautopus B-106 s npoBeneHNs IEKINOHHBIX W MPAKTUIECKUX 3aHATHH, 1a00paTopHBIX padoT,
TPYNIIOBBIX U MHAUBUAYATbHBIX KOHCYJIBTAIHHA, KypPCOBOTO IPOESKTUPOBAHMS (BBIITOITHEHNS KyPCOBBIX
paboT), TEKyIIero KOHTPOJISI K MPOMEXKYTOUHOH arrectaruu. OcHOBHOE 000pyI0BaHuE:!
CIeIUAIN3UPOBaHHAS Me0Oelb, MyJIbTUMETUATIPOEKTOP, 3KpaH, (HOYTOYK MEPEHOCHOMN).
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[Tomemnenns Al cCaMOCTOATENBHOM PabOTHI 00YUAIOIINXCS OCHAIIEHB KOMITBIOTEPHOM TEXHUKOM,
MOAKIIIOUYEHHOH K MH(OPMALOHHO-TEIEKOMMYHHUKAI[MOHHOM ceTH «IHTepHeT», U 00eCIeYeHBI JI0OCTYIIOM B
ANEKTPOHHYI0 HH(OpMAMOHHO-00pa3oBatenbHyo cpeay Upl YIIC. [Tomemenus st caMoCTOSTENbHO I
paboThI 0O0yJAIOIIIUXCS:

— YUTAJbHBIE 3aJIbI;

— y4eOHbIe 32kl BEIYUCIUTENBHON Texaukn A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, 1-507;

— ITIOMEIIEHHS UL XpPaHeHHs 1 NPO(HIIaKTHYECKOro 00CIyKUBaHHs yueOHOro obopynoBanus — A-521

8§ METOANYECKHE YKA3AHMUSA JJISA OBYYAIOIIUXCA
1O OCBOEHHMIO JMCIIMITJIMHBbI




Bun yuebHoM
NEeSITENLHOCTH

Opranuzanus yueOHOH NesTeIbHOCTH 00y4aromerocs

Jlexius

Jlexmusa (ot natmHCKOTO «lection» — dYTEHWE) — BHUJA ayAMTOPHBIX YYEOHBIX 3aHATHH.
Jlexuus: 3akyangbpIBacT OCHOBBI HAyYHBIX 3HAHMM B CHCTEMATU3UPOBAHHOM, MOCIIENOBATEIbHOM,
0000mIeHHON (hopMe; pPaCKPHIBACT COCTOSHHE M TIEPCIIEKTHUBBI PA3BUTHS COOTBETCTBYIOIICH
00JacT HAyKW M TEXHUKW; KOHIEHTPUPYET BHHUMaHHE OoOydJaromuxcs Ha HamOoJiee CIOKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIUPYET [MO3HABATEIBbHYIO aKTHBHOCTH 00YYaIOIINXCSl.

Bo Bpemsi JIEKIMOHHBIX 3aHATHH OOy4YaloOmMiics JOJDKEH YMETh CKOHLEHTPHPOBATh
BHUMaHHE Ha HM3Yy4aeMbIX HpoOJieMaX M BKIIOYUTH B pabOTy Bce BUABI MaMSTH: CIIOBECHYIO,
00pa3HyI0 U MOTOPHO-JBHUTraTeNlbHy0. J[J11 3TOro Bech MaTepua, u3jlaraéMblii pernoiaBaTeiem,
oOydaroremMycsi HEOoOXOAMMO KOHCHEKTUpOBaTh. Ha MONAX KOHCHEKTa clenyeT IoMedaTh
BOTIPOCHI, BBIJCNICHHBIE OOydYalOMMUMCS Ui KOHCYJNBTAIlMM C IIperojaBaTelieM. BBIBOIEL,
MTOJTy9ICHHBIE B BUIE POPMYII, pEKOMEHIYETCA B KOHCIIEKTE MO TICPKUBATh WIIM OOBOJUTH PAMKOIA,
9TOOBI JIydIle 3alOMHUHANUCh. [lOJE3HO COCTaBUTH KpAaTKAH CIPAaBOYHHUK, COJICpPIKAIIUI
OTIpe/IeIICHNS] BAKHEUIINX MOHATHH Jekunu. K KakIoMy 3aHATHIO CIIeAyeT pa3odparb MaTepuat
mpensiayImel nexiun. M3ydas Marepmand 1O Y4eOHHKY FUIM KOHCIIEKTY JIEKIWH, CIIeAyeT
MIEPEXOANTH K CIEAYIOMIEMY BOIIPOCY TOIBKO B TOM CIIydae, KOTJja XOPOIIO YCBOSH IIPEIbIIyIITHA
BOIPOC. PsiJ1 BONPOCOB TUCIUIUIMHBI MOXKET OBITh BBIHECEH Ha CaMOCTOsITEIbHOE H3yueHue. Takoe
3ajaHue TpeOyeT ONepaTHBHOIO BHIMOIHEHUS. B KOHCIIeKTe JIeKIuii He0OXOJMMO OCTaBUTh MECTO
JUISL OCBEILLEHUS] YIOMSHYTBIX BOIpocoB. O003HAYMTH BOIIPOCHI, TEPMHHBI, MaTepuall, KOTOPbIH
BbI3BIBACT TPYAHOCTHU, IOMETUTH U NONBITATHCA HaWTH OTBET B peKOMeHﬂyeMOﬁ JaTepartype. Ecmn
CaMOCTOSTENILHO HE yJaeTcsi pa3o0paThcs B MaTepuae, To He00X0auMo chopMyIUpOBaTh BOIIPOC
U 3a]1aTh MPENoIaBATEII0 Ha KOHCYJIbTALNH, Ha IPAKTUYECKOM 3aHSATHU

IIpaktuueckoe
3aHATHE

[IpakTHyeckoe 3aHsATHE — BUJ ayJJUTOPHBIX Y4eOHBIX 3aHSITHIL, LieieHanpaBieHHas hopma
OpraHu3aIluy y4eOHOTo IMpoliecca, MPU peaau3alii KOTopoil oOydaromuecs Mo 3aAaHUI0 U M0
PYKOBOJICTBOM TIpENOaBaTeNs BBIIOJHAIOT MpakTHdeckue 3amaHus. I[Ipakrudeckue 3amaHus
HanpaBjeHbl Ha yriyOJleHHe HAYYHO-TECOPETHYECKUX 3HAaHUHW M OBIIAJICHHE OINpPEICIICHHBIMU
METOaMH paboThl, B MPOLIECCE KOTOPBIX BHIPAOATHIBAIOTCS YMEHUSI U HABBIKW BBITIOJIHEHUS TEX
WIN WHBIX y4eOHBIX AeHCTBHMI B maHHOW cdepe Hayku. IIpakThdeckue 3aHATHSA pPa3BUBAIOT
Hay4YHOE MBIIIICHHE M PEYb, MO3BOJIAIOT MPOBEPHUTH 3HAHMS OOYYarONIMXCS, BBICTYHAIOT Kak
CpeACTBa ONEPaTUBHOM 0OPATHOH CBSI3M; LIENb MPAKTHUECKUX 3aHATHH — yIIIyONsATh, pacInpATh,
JCTaTN3UpPOBaTh 3HAHMSA, ITIOJydCHHBIE HA JICKIMH, B 00OOIIECHHOW ¢opMe M CONeHCTBOBATH
BBIPaOOTKE HaBBIKOB MPO(ECCHOHAILHOH NEeATEIBHOCTH.

Ha mpaktudgecknx 3aHATHSX MOAPOOHO paccMaTpHBAIOTCS OCHOBHBIE  BOMPOCHI
JUCHUIUINHBIL, pa30uparoTCcsl OCHOBHBIE THITHI 33/1a4. K Kax10My IpakTHYeCKOMY 3aHATHIO CIEAyeT
3apaHee CaMOCTOSATENFHO BBHITIONHUTH JOMAITHEe 3aJaHie W BBIYYHMTH JIEKIIMOHHBIH MaTepuas K
cnenyromiei Teme. CuCTeMaTHUeCKOE BBIMIOJHEHNE JOMAIIHUX 33/1aHUI 0053aTEIBHO U SIBIACTCS
Ba)XHBIM (paKTOPOM, CIIOCOOCTBYIOLIMM YCIIEUIHOMY YCBOCHHUIO JUCIUIUIMHBI

JlabopaTopnas
pabota

OCHOBHOH 11EITBI0 TA0OPATOPHEIX Pa0OT SBIECTCS TEOPETUISCKOE 00OCHOBAHUE, HATIISAHOE
U/WIA SKCIICPUMEHTAIBHOE TOATBEPIKICHUE W/WIM MPOBEPKA CYIIECTBCHHBIX TEOPETUUCCKHUX
MOJIOKEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHanu3 CYyHIECTBYIOIIUX METOAMK M METOJOB HX
peamm3anuu u T.J. OHM 3aHUMAIOT TPEUMYIIECTBEHHOE MECTO NPU H3YYCHHH TUCIUIUINH
00513aTe/IbHOM YaCTH U 9acTH, (POpMUPYEMOIl ydacTHUKaMK 00pa30BaTe/IbHBIX OTHOIICHHH biioka
1.

Hcxoas u3 nienu, cofepkaHueM J1abopaTopHBIX paboOT MOTYT OBITh:

- SKCIICpUMEHTAIbHAS TIPOBEPKa (POPMYII, METOIUK pacyera;

- IpOBEICHIE HATYPHBIX N3MEPEHHI CBOHCTB, pa00YHX TapaMeTPOB, PSKUMOB pabOTHI MIPH
ITOMOIIN JTAOOPaTOPHOTO 00OPYAOBAHUS W/MIIA CTEHIOB 1 MAKETOB;

- O3HaKOMJIEHHE, aHAJIU3 U TEOPETUUECKUE BBIKIAKH 110 YCTPOUCTBY, NPUHLIUITY TEACTBUS
U crtoco0aM 00CTy)KHBaHUS allliapaToB, JeTajleld MalliH, MEXaHU3MOB, IPOIIECCOB, IIPOTEKAIOIINX
B HUX IIPU 3TOM U T.J.;

- HarjsAHas rpaduveckas MHTEPIPETAnus YepTekeld, cXeM, 0ObEMHBIX MOBEPXHOCTEH H
T.JI., BOCTIPOU3BOAMMBIX C TOMOIIBIO CIITIHATTU3UPOBAHHOTO TPOTPAMMHOTO O00eCTIeUeHHUS;

- UMHUTAIIMOHHOE MOJIEIMPOBAHUE IPOIIECCOB, MPOTEKAIONINX B CJIOXKHBIX XUMHUYECKHUX,
(u3HUECKUX, MEXaHUUECKHX, JIEKTPUUECKUX U MP. 00BEKTax;

- HarJIsAgHOE TpeAcTaBlieHHe O paboTe TMepcoHasa KOHKPETHOW OpraHM3aldH N
noapaszaenenus OAO «PX» nmocpeacTBOM MOAETMPOBAaHUS IITATHBIX U BHEIUTATHBIX CUTYal[i
B BUPTYaJbHBIX CIECIHAATH3UPOBaHHBIX APM (aBTOMATH3MPOBaHHBIX PabOYUX MECT);

- YCTaHOBJICHUE W IMOJTBEPXKICHUEC 3aKOHOMEPHOCTEH (IIyTeM CpaBHEHHUS MPOBEICHHOTO
SKCIIEPUMEHTA U PACCUMTAHHBIX 3HAYEHUI) U T.1.;

- O3HAKOMJICHHE C METOAMKAaMHU MPOBEACHUS HKCIEPUMEHTOB, HAIJISIHBIM YCTPOHCTBOM
CTEH/I-MaKeTOB U Ip.;

- YCTaHOBJIEHUE CBOWCTB BEIIECTB, UX KAUECTBEHHBIX U KOJMYECTBEHHBIX XapaKTEPUCTHUK;

- QHANIM3 Pa3MYHBIX XapaKTEPUCTHK MPOIECCOB, B TOM YHCIIE TPONU3BOJACTBEHHBIX U MHBIX
MPOIIECCOB;




- pacyeT MapaMeTpoB Pa3IMYHBIX SBJICHHI M HPOLECCOB, CMOACIUPOBATH KOTOpPHIC HE
BO3MOJXKHO B pEaJIbHBIX YCIOBHSX (HaIIpUMep, Ype3BbIlUaiiHbIE CUTYAIMHU U TIP.);

- HaOJIIOJICHUE PA3BUTHS SIBICHHUH, ITPOLIECCOB U JP.

JomyckaeTcs UHOE COAepKaHUe Ta0OpaTOPHBIX padoT, eciau 3TO OyaeT CIOocoOCTBOBAaTh
peanuzanyy 1eael u 3a1a4 AUCIUTUIMHBL 1 POPMUPOBAHHUIO COOTBETCTBYIOINX KOMIIETCHIIUH.

[To xapakTepy BBIIOJIHAEMBIX Ja00PaTOPHBIX PAOOT BO3MOXKHBI:

- O3HAKOMHTENIbHBIE  Pa0OTHI, HCHONB3yeMble UL  3aKpeIUICHHS  H3Yy4YECHHOTO
TEOPETUYECKOr0 MaTePUaJIbI;

- aHAJIMTHYECKHEe PabOTHI, HCIIOIb3YEeMBbIe JUIS MOIyYeHHs HOBOH MH(POPMALK Ha OCHOBE
(hopMaTM30BaHHBIX METOJIOB;

- TBOpYECKHE padOThI, OPHEHTHPOBAHHbIE HA CAMOCTOSATEIbHBIH BEIOOD ITOXOT0B PELICHHS
3aj1ad.

[Ipexnae, 4eM NPUCTYNUTh K J1a0OPAaTOPHBIM 3aHATHSAM, OOY4alOMIMMCS HEOOXOAMMO
MIOBTOPHUTH TEOPETUUECKUI MaTepual 1o TeMe padbotel. Kaxxnas mabopaTopHas paboTta ocHaleHa
METOMYECKHMH YKa3aHUSIMH, pa3paO0TaHHBIMU MPENOoIaBaTe/sIMU, BEAYIIUMHU IUCHUTUINHY

CamocTosTenbHas
pabota

OOyuenne mo  gucumiuinHe — «MaTeMaTWka»  NpeaycMaTpUBaeT  aKTHBHYIO
caMOCTOATENFHYI0 paboTy oOywaromerocs. B pasmenme 4 pabodell mporpaMMbl, KOTOPBIHA
Ha3bpiBaeTcsi «CTpyKTypa U cOfep)KaHUE TUCLUIUIMHBI», BCE Yachl CAMOCTOSITEIbHOH paboThI
pacmicaHbl [0 TeMaM W BOIpOcaM, a TaKXKe yKazaHa HeoOXonumas ydeOHas JuTeparypa:
oOyyJarommuiics n3y4daer y4eOHbI Marepual, pa3dupaer mpuMepbl M pelaeT pa3HOypOBHEBbIC
3aJa4yd B paMKax BBIMOJHEHUS KaK OOIIMX JOMAIIHUX 33/laHUl, TaK ¥ WHIUBHIYaIbHBIX
nomamHux 3amaHuit (MA3) u apyrux BHIOB paboT, NMpeayCMOTPEHHBIX paboded mporpammoi
JUCUMIUIMHBL. [Ipy BBINONHEHNWW JOMAIIHUX 3aJaHuil oOyvaromeMmycs cielayeT oOpaTUThCS K
3a7a4aM, PEIICHHBIM Ha MPEIBIAYIINX MPAKTHUECKUX 3aHATHAX, PEIICHHBIM JOMAIIHIM padoTam,
a Taxoke K MpuMepam, IPUBOJUMBIM JIEKTOpoM. Ecim 3Toro OyaeT HeJoCTaTOYHO AJIS BBIOJTHEHHS
BCEH PabOTHI MOXHO JOTIOJIHUTEIHFHO BOCIIONB30BATHCS YIEOHBIMHU MTOCOOMAMH, IPUBECHHBIMH B
pasgoene 6.1 «YueOHas nurTepaTypa». Ecnm, HecMOTps Ha H3YYCHHBIH MaTepHal, 3aJaHue
BBIIIOJTHUTh HE YAACTCS, TO B 00A3aTEIHHOM IIOPSAKE HEOOXOAMMO IOCETHUTH KOHCYJBTAIHIO
MIPENoAaBaTeNsl, BEAYIIEro MPAKTHUECKHUE 3aHATHSI, ¥/WIM KOHCYJIBTALHUIO JIEKTOpa.

JlomaiiHue 3ajaHMs, WHIMBHIyaJbHbIE JIOMAallHUE 3aJaHus M Jpyrue palboThl,
IIPeyCMOTPEHHBIE pabouell mporpaMMon JUCHUIUTHHBI JOKHBI OBITH BRIITOTHEHBI 00YYarOIIMCS
B YCTAQHOBJICHHBIC IPEIOJaBaTENIeM CPOKH B COOTBETCTBHUHM C TPEOOBAHMAMH K O(GOPMIICHHIO
TEKCTOBOM U rpaduueckoil JoKyMeHTaluu, chopMmynupoBaHHbiM B [lonoxenun «TpeboBaHus k
0(OPMIICHHIO TEKCTOBOM U rpaduueckoil qokymMeHTaun. HopMOKOHTPOIIbY

Kommiekc yae6HO-MeTOINYecKUX MaTepHaioB MO0 BCEM BHJaM y4eOHOH AEATeNbHOCTH, IPEIyCMOTPEHHBIM pabouein
MIPOTpaMMO¥ AUCIMITIIMHEI (MOIYJIS), pa3MeIlleH B JIEKTPOHHOW HH(pOpMAIIMOHHO-00pa3zoBaTensHoi cpeae Upl VIIC,
JIOCTYITHOU 00ydaromemMycs 4epe3 ero JUIHbIN KabuHeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  OOecreueHusi CHUCTEMbl OLEHKM KadecTBa OCBOEHHUS  0O0ydaroIMMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHWBaHUs KayecTBa OCBOCHHS 00pa30BaTEIbHOM MPOrpaMMbl U YpPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JIeATEILHOCTH Yepe3 COBEPIICHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHHE WHHOBAIIMOHHBIX METO/OB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIO/ITOTOBKA U CAMOKOHTPOJIb O0YUAIONINXCS B MPOIIecce 00yueHUsI.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTh, 3PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
cucreMa:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEPIICHUI0 OCBOCHHS 0O0pa30oBaTEIbHON MpPOrpaMMbl; JaeT OOIlee MPEeICTaBICHUEe O BHUIC
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIIETEHIIMWA; TO3BOJISIET  pellaTh TUIOBBIE 3aJaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh pelaTh MPaKTUYECKHUE 3aJa4M MOBBIIIEHHOMN CIOXHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOJMYECKOM 00ECTICUEHHUH.



AUCHHUILIMHA.

2. llepeyeHb KOMMNETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JucruminHa «MaTeMaTHka» ydacTByeT B (pOpMUPOBAHNH KOMITETCHITHIA:

YK-1. CriocobeH OCyIIeCTBIATh MOUCK, KPUTUYECKHI aHaIM3 M CHHTE3 MH(POpMAaLuH,
IMPUMEHSATh CUCTEMHBIH MOJXO0T JUTS PEIICHHsI TOCTABICHHBIX 3a71a4
IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI

ouHasi popma o0yUeHus

HaunmeHoBanne Kon
HaumMmeHoBaHHE OLIEHOYHOTO
KOHTPOJIBHO- HMHIUKATOpa
Ne OOBEKT KOHTPOJIA cpexnctsa (popma
OLIEHOYHOT'O JIOCTH)KEHUS *
MIpOBEACHUS*)
MEpOIPHUATHS KOMIETEHIIUU
1 cemectp
1.0 Pazgen 1. JInneiinas anredpa
Martpuupsl 1 IEHCTBUS C HUMU.
Omnpenenureny BTOPOTO, TPETHETO
Texymuit u 1? ?o MOPSIIKOB I:/Ix C;OECTBa Tecruposaine
11 Y PAAKOB, YK-1.1 (KOMITBIOTEpHBIE
KOHTPOJIb PasnoxeHue onpenenuTens no
TEXHOJIOTHH)
cTpoke (ctobiry). OOpatHas
MaTpuIa
CucTeMbl TUHEHHBIX YpaBHEHUH,
OCHOBHbIE ITOHATHS. Perienne
. CUCTEM N JIMHEHHBIX YPABHEHUH C
Texymuii PacuerHo-rpaduueckas
1.2 N HEU3BECTHBIMUA METOJIOM VK-1.1
KOHTPOJIb pabora (PT'P) (miceMeHHO)
Kpawmepa. Pemenue cuctem
JIMHEHHBIX YPaBHEHHUU METOJOM
l'aycca
2.0 Paznes 2. AHasIMTHYECKAsI TeOMeETPHS
Bexkropsl. JIuHeliHbIE onepanuu
HaJl BEKTOPaMH1 B T€OMETPHYECKOMN
¢dopme. JlekapTOBBI KOOPIUHATHI
. BEKTOpa, JVIMHA U HAIIPABIIAIOIINE TectupoBanue
Texymuit
21 KOHTDONE KOCHHYCHI BekTopa. CKaysipHOe VYK-1.1 (KOMITBIOTEpHBIE
p HpPOHU3BEIEHHE BEKTOPOB, €ro TEXHOJIOTHH)
KOOPJIMHATHOE BRIPAYKEHHE.
JlexapToBa crctemMa KOOpAUHAT.
MeTo/1 KOOpAMHAT
IIpsimas Ha mnockoctu. PaznuuHele
o (hopMBI ypaBHEHUS MPSIMON Ha TectupoBaHue
Texymuit
2.2 KOHIDOID TUTOCKOCTH. YTOI MEXAY YK-1.1 (KOMITBIOTEpHBIE
p npaMbeIMU. PaccTosHue oT Toukn TEXHOJIOTHH)
JI0 MIPSIMOM
. Kpussle BTOpOro nopsaka: TectupoBanue
Texymuit
2.3 KOHIDOID OKPYKHOCTb, DJUIUIIC, THIIepOoIa, YK-1.1 (KOMIIBIOTEpHBIE
P napaboJa TEXHOJIOTHH)
3.0 Pa3nen 3. BBenenue B MaTeMaTH4eCKHii aHAJIN3
OyHkuus: 0071aCTh ONpeaeIeHus,
o0JlacTh 3Ha4YEHUsI, TpaduK
(GYHKIMH, CIOCOOBI 3aaHus
. ¢ynkuid. CnoxHas GyHKuus. TectupoBanue
Texymumii
3.1 KOHIPOID OO0partHast GyHKIHS. YK-1.1 (KOMIIBIOTEpHBIE
p XapaKTepPHUCTHKH ITOBEICHHS TEXHOJIOTHH)
¢yakunn. OCHOBHBIE
3JeMEeHTapHbIe QYHKINH, X
CBOWCTBA M TpaduKH
[penen ¢pynkiun. OgHOCTOPOHHHUE
. npesensl. beckoHeyHo Maiibie 1 TectupoBanue
Texymuii
3.2 OecKoHeuHO OoMbIe (HYHKIHH, YK-1.1 (KOMIIBIOTEpHbIE
KOHTPOJIb N
HX CBOMcTBa. MaTeMaTHIeCKue TEXHOJIOTHH)

HEONPECACITICHHOCTH.




3ameyaTesbHbIe IPEeIbl.
AcumnTotsl rpaduka GyHKUMN

3.3

Texymuii
KOHTPOJIb

HenpepbIBHOCTH DyHKIIMHU B TOUKE
U Ha MHOXecTBe. TOYKHU pa3pbiBa
¢yHKIMHU, X KiIaccuukanms

VK-1.1

TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

4.0

Paznen 4. IluddepenunaibHoe ucunciaeHne GyHKIHHN OHON MepeMeHHOI

41

Texymumii
KOHTPOJIb

[TpousBonHas GpyHKIMH, ee
TeOMETPUYECKHI CMBICII.
JuddepeHunpyeMocTb GYHKIHH.
CBsi3b MEXIY
i hepeHInpyeMOoCTbIO U
HelpepbeIBHOCTHIO. [TpaBuiia
muddepeHnrpoBaHIS () YHKIHA.
[IpousBoaHas CIOXKHOHN QyHKITHH.
Beruncienue npon3BoIHBIX
OCHOBHBIX 3JIEMEHTaPHBIX
GbyHKIMN

VK-1.1

Pacuerno-rpaduaeckas
pabora (PT'P) (mrceMeHHO)

4.2

Texymumii
KOHTPOJIb

[Tpon3BoxHBIE BEICUIMX HOPSIKOB.
[IpaBuno Jlonurans.
Huddepernnan GpyHKINHU, €ro
TeOMETPHUYCCKUI CMBICIL.
VHBapuaHTHOCTE (YOPMEI
nuddepeHImana nepBoro mopsaKa

YK-1.1

TecTupoBaHue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

4.3

Texymumii
KOHTPOJIb

OCHOBHbBIE TEOPEMBI O
muddepeHIupyeMbIX O YHKITHSIX.
VYcnoBusi MOHOTOHHOCTH (DYHKIIHH.
DKCTpeMyMbl QyHKIIUH:
HE00X0AUMOE U IOCTaTOYHBIC
ycnoBusi. Hanbonelee u
HavMeHbLIee 3HaYeHUsI (DYHKIIH,
nuddepeHIUpyeMoi Ha 0Tpe3Ke

YK-1.1

TecTupoBaHue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

4.4

Texymuit
KOHTPOJIb

HccrenoBanne BHITYKIOCTH
rpaduka Gpyukiun. Touku
neperuba. OOmas cxema
uccieIoBaHus QYHKINU U
MOCTPOCHUS ee Tpaduka

YK-1.1

Pa3zHoypoBHEBBIE 3a1aun
(3a1aHUS/TIUCHMEHHO)

5.0

Pasnea 5. @®ynkuuu

HECKOJBbKHUX NMePEMEHHBIX

51

Texymmii
KOHTPOJIb

OYHKIUHN HECKOJIBKUX
nepeMeHHbIX. O01acTh
OIpEeIENICHNs, TMHUU YPOBHSL.
[Ipenen u HENPEPBIBHOCTB.
YacrtHble nponsBoaHble. YacTHbIE
MIPOU3BOJIHBIE BBICIINX MOPSIAKOB.
IIpou3BoHBIE CIOKHBIX U HESIBHO
3aJaHHbIX QyHKUMH. ['pagueHT

VK-1.1

TecTupoBaHue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

5.2

Texymumii
KOHTPOJIb

JKcTpeMyMBbI (yHKITHIA
HECKOJIbKUX TIEPEMEHHBIX.
Heob6xoanmoe u gocrarouHoe
YCIIOBHsI 9KCTpEMyMa

VK-1.1

TecTupoBaHue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

IIpomexyTounas
aTTecTays

Pasnen 1. Jluneiinas anredpa
Pazgen 2. Ananutuueckas
TeOMETpHUsL.

Pasgen 3. Beenenue B
MaTeMaTHYECKUHN aHaJIu3.
Paznen 4. [Iuddepennmansaoe
nucUHCIieHne QyHKITUH OJTHON
NIEPEMEHHOM.

Paznen 5. @yHKIIMK HECKOJIBKUX
TIePEMEHHBIX.

Ok3ameH (cobecenoBanmne)
DK3aMeH - TeCTUpOBaHHE
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

2 cemecTp

6.0

\ Pa3gen 6. UnTerpanbHoe ucunciienne GyHKIUM OJHOM NepeMeHHOM




[TepBooOpasnas GyHKINM.
Heomnpenenennslii HHTETpa, ero

Texymumii . Pa3HoypoBHeBbI€ 331241
6.1 i cBoiicTBa. Tabiuia uHTErpaIos. YK-1.1 yp A
KOHTPOJIb o (3a1aHUS/TTUCEMEHHO)
3aMeHa epeMeHHO! Ipu
HUHTETPUPOBAaHUU
WHTerpupoBanue no 4acTsm.
HHTerpupoBaHnue BbIpaKCHUI,
CoJleprKaluX KBaJpaTHbII
Texymuii exgneﬂ Hurer E OBaHHE Tectuposarine
6.2 Y P ' PHPOB YK-1.1 (KOMIIBIOTEpHBIE
KOHTPOJb palnoHANBHBIX Ipo0eii.
TEXHOJIOTHH)
HuTerpupoBanue HEKOTOPBIX
HppalMOHAIIBHBIX U
TPUTOHOMETPHYECKHX BBIPAKECHUN
3anauu, NPUBOASIIIE K MOHATHIO
OTIpeJIeIEHHOT O HHTeTpaa.
OmnpeneneHHbINH UHTETpall, €ro
N 9 TectupoBaHnue
Texymuii cBorictBa. @opmyna HeroToHa-
6.3 . YVK-1.1 (KOMITBIOTepHBIE
KOHTPOJb JleiiOHMIa, ee MPUMECHEHHE IS
TEXHOJIOTHH)
BbIUUCIIEHUs. ['eomeTpryeckoe
MIPUJIOKEHNE ONPEIEICHHOTO
HHTErpana
. HecoOcTBeHHbIE HHTETPAJIBI C TectupoBanue
Texymuit
6.4 KOHTDOIE 0ECKOHEYHBIMH IIPEICIaMHt B OT VK-1.1 (KOMITBIOTepHBIE
p HEOTPaHMYCHHBIX (DYHKIUH TEXHOJIOTHH)
7.0 Paznen 7. Teopust BeposiTHOCTEH
OcHOBHBIE TpaBUIIA
KoMOuHaTOpuKH. Pazmemnienus,
Texymuii COYETaHMs], IEPECTAHOBKU Tectuposanine
7.1 Y > 11D ) YK-1.1 (KOMITBIOTEpHBIE
KOHTPOJIb [TonaTne MHOXECTBA, ONEPAITUH
TEXHOJIOTHH)
HaJ MHOXecTBaMU. JlnarpaMMsl
Diinepa-Benna
Cayuaiinsre coObITHA. AnreOpa
Texymmuii COOBITHH, KITacCUpUKAIIHS Tectaposanme
7.2 Y Lo YK-1.1 (KOMITBIOTEpHBIE
KOHTPOJIb COOBITHH, AEHCTBHS HaA
N TEXHOJIOTHH)
CITy4alHBIMH COOBITUSIMH
OneMeHTapHas TeOpHs
BEPOSATHOCTEH U ee
MaTeMaTHYECKHE OCHOBBI:
. A3JMYHbIE TOIXOIBI K
Texymuii P IIpoBepounas pabota
7.3 OIIPEEIICHHUIO BEPOSITHOCTH YK-1.1
KOHTPOJIb (YCTHO/TIMCHMEHHO)
cobrITHs. Kinaccudeckoe n
CTaTUCTHYECKOE OIpeeNiCHHe
BEPOATHOCTH. YacToTa COOBITHS.
I'eomeTprueckast BEpOATHOCTb.
YcnoBHas BepOsATHOCTb, TEOpEMa
74 Texymuii YMHOXEHHUS, TEOPEMA CII0KECHMUSL. VK-1.1 IIpoBepounas pabota
' KOHTPOJIb ®DopMyiia OJIHON BEPOATHOCTH. ' (YCTHO/TUCBMEHHO)
Dopmyasl baiieca
IlocnenoBarenbHOCTD
Tervimii HE3aBUCHMBIX UCTIBITAaHUI MpoBepounas pagora
7.5 yi Bepaymmun. ®opmyna bepaymmm. YK-1.1 POBEp P
KOHTPOJIb (YCTHO/TIMCEMEHHO)
[IpenensHBIE TEOPEMEBI B CXEME
bepuynnu
Crny4aiinbple BeTnIuHbL. DOpPMBI
3aKOHA paclpeeIeHus
JIMCKPETHOM CIy4yallHON BETUYMHBI
U HENPEPBIBHOM CilydailiHOMN
Texymuii BGHI/I‘II?/II-?H OCHOBHije YHUCJIOBBIE Tectuposarine
7.6 yi ) . VK-1.1 (KOMTIBIOTEPHBIE
KOHTPOJIb XapaKTePUCTHKH CITyJaiHBIX
TEXHOJOTHH)

BCJIIMYHWH: MAaTEMATHYCCKOC
OXUJaHue, nucrnepcus,
CpCAHCKBAAPATUICCKOC
OTKJIOHCHHUEC




N Kiaccuueckue 3aKoHbI TectupoBanue
Texymuii N
7.7 KOHIPOID pacnpeneneHus cay4aiHon YK-1.1 (KOMIIBIOTEpHBIE
P BEJINYMHBI TEXHOJIOTHH)
8.0 Pasgen 8. Maremarnyeckasi CTaTHCTHKA
MaremaTudeckasi CTaTUCTHKA.
CratucTuuecKue METO b
00pabOTKHN SKCIIEPUMEHTAIHHBIX
Texymmii JnaHHbIX. ['eHepanbHas Tecnposarine
8.1 i : P YVK-1.1 (KOMITBIOTepHBIE
KOHTPOITb COBOKYITHOCTb. BpIOopka. TexHONOrHH)
Cmoco0s1 oTOOpa,
o0ecIIeunBaroIIne
penpe3eHTaTHBHOCTh BEIOOPKH
CrarucTiuueckuil ps.
OMNUpHUIEcKoe pacTpeeieHue.
o IMonuron. I'mcrorpamma. Cpenaee TecTupoBaHue
Texymumii
8.2 KOHTDOIE 3HaueHue, pa3opoc. ToueuHsle u YK-1.1 (KOMIIBIOTEPHBIE
p HMHTEPBAIbHBIE OLIEHKH TEXHOJIOTHH)
rapaMeTpoB paclpeesIeHHs 10
BBIOOpKE
. Craructuyeckast mpoBepKa
Texymumii . PacuerHo-Tpaduueckas
8.3 rurore3. Kpurepuii cornmacus VK-1.1
KOHTPOJIb pabota (PTP) (rmrceMeHHO)
[Tupcona
Paspen 6. UnterpansHoe
ncyuciaeHne QyHKIUH OJHOH 3 6
. ITePEMEHHOI. 3I<3aMeH (cobecenoBanme)
MEKYTOYHAs . K3aMEH - TECTUPOBAHH
POMEKYTOHHA Paspen 7. Teopus BeposiTHOCTEH. same CCTHPOBAHHC
TTECTALNS KOMITBIOTEPHBI
arrectan, Paznen 8. Maremaruueckas (KOMTILIOTEPHEIE
CTaTHCTHKA. TCXHOMIOTHH)

*d)opMa IMPOBCACHUA KOHTPOJIBbHO-OLCHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBLIC
TCXHOJIOT'HH.

Onucanue nokasareseil H KPpUTEPHEB OLICHUBAHNS KOMIIETCHIINH.
Onucanue MIKaJ OLEeHUBAHUA

Kontponp kadecTBa OCBOCHMSI NUCHMIUIMHBI BKIIOYAaeT B Cce€0s TEKYIIUH KOHTPOJb
YCIIEBAEMOCTH M  MPOMEKYTOUYHYHKO AaTTECTAUMIO. TEKyIIMHd KOHTPOJb YCIEBAEMOCTH U
MIPOMEKYTOUHAS aTTECTAIUsl OOYYAIOIIUXCS MPOBOISTCS B IEJSIX YCTAHOBJICHUS COOTBETCTBUS
JTOCTHIKEHUH  O0yJarommxcs TMO3TanmHbIM TpeOoBaHUsSM 00pa3oBaTeNbHON MpoOrpamMmbl K
pe3yabTaTtaM o0ydeHust U GOPMHUPOBAHUS KOMIIETEHITUH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMATHYECKOM NPOBEPKHU 3HAHUU,
YMEHUM, HABBIKOB OOYyYaIOIIUXCSA. 3ajavya TEKYIIEro KOHTPOJISI — ONEpPaTUBHOE U PETYJISIPHOE
yrpaBieHHe YIeOHOM NesTENbHOCTHIO 00yUaIOINXCs HA OCHOBE 0OpATHOU CBSI3U U KOPPEKTUPOBKH.
Pe3ynbTaThl OLIEHMBAaHUS YUUTHIBAIOTCS B BUJE CPEHEN OLIEHKH MIPU MPOBEAECHUH TPOMEKYTOUYHON
aTTecTalluu.

J171st orieHuBaHMS PE3YIHTATOB 00YUEHHUS UCIIOJIB3YETCSI YeThIPpEeXOaUTbHAS IITKAJIA: «OTIIMYHOY,
«XOpOIIIO», «YIOBIETBOPUTEIHLHOY», «HEYTOBICTBOPUTEIHHO» U JBYXOa/UIbHAS IIKAJA: «3aUTEHOY,
«HE 32a4TCHO.

[lepeueHb OLIEHOYHBIX CPEACTB, MCIOJIB3YEMBIX ISl OIEHMBAHUSA KOMIIETCHIIMM, a TaKxXe
KpaTKasi XapaKTepUCTHUKA STUX CPEJICTB MIPUBEICHEI B TAOJIHIIE.

Texymmii KOHTPOJIb

IIpencraBnenue
HaumenoBanue
No Kparkas xapakTepucTHKa OLEHOYHOI'O CPEICTBA OLIEHOYHOI'O0
OLIEHOYHOI'O CPENICTBA
cpenctea B ©OC

Tunosoe 3aganue
JUISl BBITTOJIHEHUS
pacdeTHo-
rpaduIecKoit

PacuerHo-Tpaduueckas
1 | pa6ora (PT'P)

(TTMCBEMEHHO)

CpencTBo Uil NMPOBEPKH YMEHHH NPUMEHSATh NOITY4YECHHBIE
3HaHUS MO 3apaHee ONpEeAEICHHOW METOJIUKE IS pelleHHs
3a/a4 WIN 33/IaHUH 10 pa3/ieTy AUCIUIIINHEIL.




MoskeT OBITh HCTOJB30BAHO JUISA OICHKW 3HAHWH, YMEHHH, | pabOThI IO

HaBBIKOB U (MJIM) ONBITA JIESTEIBHOCTH 00Y4aIOIINXCS paszenam/remam
JIICLUIUIMHBI

Pasnmuuaror 3agaun:

— PENpOAYKTUBHOTO YPOBHS, IIO3BOJISIOMIAE OIICHHWBATH M

IarHOCTHPOBATH 3HAHME (DAaKTUIECKOTO MaTepraia (6a3oBbIe

MOHSTHS, AITOPUTMBL, (aKTbl) W YMEHHE NPaBHIBHO

UCIIONIb30BaTh CIIEIHAJIbHBIC TEPMHUHBI M TIOHSTHUS, Y3HABaHUE

OOBEKTOB HM3y4eHUS B paMKax OIPEJEIICHHOIO pasjeia

JUCIUTUINHBI;

MOXET OBITh HCIIOJIL30BAHO ISl OLCHKW 3HaHMH M yMmeHuil | Komriekr

00yJaromuxcs; Pa3HOYpPOBHEBBIX

— PEKOHCTPYKTHUBHOTO YPOBHS, IO3BOJIIONINE OLCHHBATH U

3a7a4 ¥ 3aJaHni

PasnoypoBHeBbIE
2 sazaun (3amamms) IUarHOCTHPOBATh YMCHHS CHHTE3MPOBATH, AHAIW3UPOBATH, | WM KOMILICKTHI
0000maTe (akTHYeCKUH W TEOPEeTHUECKHH Marepwal c | 3afad | 3aJaHdi
(dbopMynHpoBaHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBIICHHEM | OIIPENEICHHOTO
TIPUYHHHO-CJIEICTBCHHBIX CBS3€H; YpOBHS
MOXKET OBITh WCIOJBH30BAHO JJS OLCHKU 3HAHWMA, yMCHUH,
HABBIKOB U (WJIN) OTIBITA JCSATEIBHOCTH 00YYArOIIIXCS;
— TBOPYECKOTO VYpPOBHS, TO3BOJSIIONIME OIICHUBATH U
JTUArHOCTHPOBATh YMEHUS, MHTETPUPOBAThH 3HAHUS PA3TUYHBIX
o0JacTeil, apryMeHTHPOBATh COOCTBCHHYIO TOUKY 3PCHHUS,
MOJXKET OBITh WCIIOJH30BAHO MJISI OLICHKH 3HAHHMA, yMCHUH,
HABBIKOB U (WJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS
CucremMa CTaHAAPTU3UPOBAHHBIX 3a/JaHUN, MO3BOJIAIOIIAS
TectupoBanue aBTOMATU3UPOBATH IPOLIE U3MEpEeHUsl YPOBHS 3HAHUHU U
p N P poueaypy p yp DoHp TeCTOBBIX
3 | (xoMIbIOTEpHBIC YMEHHUH 00yJaromerocs. -
TEXHOJIOTHH) MoxeT ObITh HCHOJB30BAHO IS OLCHKH 3HAHWH, YMCHUM,
HABBIKOB U (WJIN) OTBITA JEATSIHPHOCTH 00yJArOIINXCs
N KomruiekTsr
CpeAcTBO MPOBEPKH YMEHUH MPUMEHSTD MMOTY4YeHHbIE 3HAHUS S —
JUTSL BEITIOJTHEHUSI 3aJIaHU OTPENIETICHHOTO THUIIA TI0 TeME WJIH
BBITIOJTHEHUS
4 | IIposepouHas paboTa paszaeny.
. . | IpPOBEPOYHBIX
MoskeT OBITh MCHOJB30BAHO JJISl OLIGHKH 3HAHUM U YMEHHM
paboT mo Temam
o0yJaromuxcsl.
JUCTIATUTHHBI
ITpomMexxyTouHas arrectanus
[IpencraBnenue
HaumenoBanue peA
No Kpatkas xapakTepucTHKa OLIEHOYHOTO CPECTBA OIICHOYHOTO
OIIEHOYHOTO CpeJICTBa
cpencta B POC
[lepeuenn
TEOPETHICCKHUX
CpencTBo, MO3BOJISIONICE OICHUTH 3HAHUS, YMCHHUS, HABBIKOB | BOTIPOCOB H
1 | Dxsamen Y (UM OTIBITA IEATENHHOCTH 00YUAIONIErocs Mo AUCIUIUINHE. | MPAKTHYECKUX
MoeT ObITh HCIOJB30BAHO Ui OICHKH 3HAHUM, yMEHHU#, | 3amaHuii (oOpasers
HABBIKOB ¥ (MJIH) OMBITA ACATEIHHOCTH O0YJarOIIIXCS 9K3aMEHAIIMOHHOTO
ounera) K
JK3aMEHY
CucremMa  aBTOMAaTH3MPOBAHHOTO  KOHTPOJII  OCBOCHHUSA
KOMITETEHIIMI (4acTH KOMIETeHIMH) OO0ydJarommuMes —I10
TecT — npomexxyTouHas
JUCIUTUTAHE (MOYIIO) ¢ UCTIONb30BaHUEeM HH(popMarroHHo- | DOHA TeCTOBBIX
2 | arrecramus B hopme

OK3aMC€Ha

KOMMYHHUKAITUOHHBIX TEXHOJIOTHA.
MoskeT OBITH HCTIOJB30BAHO IS OICHKH 3HAHUH, YMEHUH,
HAaBBIKOB U (MJIN) OTBITA JESITEIHHOCTH 00YJIarOIIUXCS

3aJJaHUuN

KpuTtepun u mKaJbl OllecHMBAaHUSI KOMIIETCHIIUI B pe3yJbTaTe H3y4eHUsl JUCHUILINHBI
IPHU NPOBEICHUM NPOMEKYTOUHOM aTTecTauuu B popme 3k3amena. llIkana ouennBanus

YPOBHSI OCBOEHHMSI KOMIIETEHIIHI

[IIkana oneHBaHUS

Kpurepun onennBanus

YposeHnb
OCBOCHUS
KOMIETCHITHA




«OTIHYHO»

OOyyaromuiicss TNpaBWIFHO OTBETWJI Ha TEOPETHYECKHE
Borpochl. [lokaszanm oTinyHBIE 3HAHUS B paMKax Y4eOHOTro
Marepuana. [IpaBHIBHO BBIOJHWI NPAKTHYESCKUE 3aJaHHMS.
ITokasan oTiIMYHBIE YMEHUS W BIAJCHUS  HaBBIKAMH
NPUMCHEHHS IONYyYSHHBIX 3HAHWUH M YMEHHH IIpH PEIlCHUH
3amad B paMkax ydeOHoro wmarepuama. OTBeTHI Ha BCe
JIOTIOJIHUTEJIBHBIE BOIIPOCHI

Bricokmit

«XOpOoUIo»

OOyuarommiicss ¢ HEOONBIIMMH HETOYHOCTSIMH OTBETHJI Ha
TeopeTHYecKre BOMpockl. [1okasan Xxopoline 3HaHHUs B paMKax
yueObHoro Matepuanma. C  HEOOJBIIUMH  HETOYHOCTAMHU
BBITIOJTHWIT TIPAaKTHUCCKUE 3aanus. [loka3an Xopourie yMeHHs
Y BIIQJICHUS HABBIKAMU NPUMCHEHUS TOITYYCHHBIX 3HAHUHA U
YMCHUU TpU PEIICHUH 3a/1a4 B paMKax y4eOHOro marepuaia.
OTBeTrI Ha OOJBIIMHCTBO JIOTIOJIHUTEIIHLHBIX BOIIPOCOB

ba3oBebrit

«YHOOBJIETBOPUTEIILHO)

OOyy4aronuiicst ¢ CyIeCTBEHHBIMA HETOYHOCTSIMH OTBETHJ Ha
TeopeTHdeckne BONPOCHL. [lokasam  yIOBIETBOPHTEIBHBIC
3HaHUS B paMKax ydeOHoro marepuana. C CyImeCTBEHHBIMH
HETOYHOCTSAMH BBIIIOJHWI TIpaKkTH4Yeckue 3amaHus. [lokasan
VIOBJICTBOPUTENBHBIE ~YMEHHMS M  BIQJCHHS  HABBIKAMH
NPUMCHEHHS TMONTYYCHHBIX 3HAHUH M YMEHHH INpU PEICHUH
3a7a4 B paMKax y4eOHOro Marepuana. [lomycTHI MHOTO
HETOYHOCTEH IpHU OTBETC HA JOMOJHUTECIBbHBIC BOITPOCHI

MuHanMansHBIN

«HEYOOBJICTBOPUTEIILHOY

OOyyarouuiicst Ipy OTBETE HA TEOPETHYECKUE BOIIPOCHI U NIPU
BBIIIOJIHEHUM IPAKTUYECKUX 3aJaHUK IIPOJAEMOHCTPUPOBAI
HEJJ0CTaTOYHBIA YPOBEHb 3HAHUM M YMEHUH [IPYU PELICHUU 3a1a4
B paMmkax yd4eOHoro Mmarepuana. Ilpu oTBerax Ha
JIOTIOJTHUTENIbHBIE BOMPOCHl OBUIO JIONMYIIEHO MHOECTBO
HEIPABWIBHBIX OTBETOB

Komnerenus
He chopMUpOBaHa

Tect — mpomexyTouHas arTectanus B popMe IK3aMeHa

Kputepuu onieHuBanus [IIxana oreHUBaHUS

OoOyuaromnmiicss BepHo otBeTwi Ha 90 — 100 % TecTOBBIX 3amaHuil mpuU

«OTJIIMYHOY
MPOXOKACHUUN TECTUPOBAHUA
OoOyuaronmiicss BepHo otBeTws Ha 80 — 89 % TECTOBBIX 3agaHUil TPU CXOPOLLOY
MPOXOKICHUUN TECTUPOBAHUA p
OOyuaronumiicss BepHo oTBeTHs1 Ha 70 — 79 % TECTOBBIX 3aqaHUil TPU

«YZIOBJIETBOPUTEIHHO»
MPOXOKICHUUN TECTUPOBAHUA
OOyuaronuiicss BepHO OTBeTHI Ha 69 % M MEHee TECTOBBIX 3aJaHUi MPH
«HCYIOBJIETBOPUTEIILHOY

MPOXOKICHUHN TECTUPOBAHUA

Kpurepun u mkaJjbl olileHUBaHUS Pe3y/JbTATOB 00y4YeHUs NPU NPOBeAeHUN

TEKYIIEro KOHTPOJIA YCIIEBACMOCTH

Pacuetno-rpaduueckas padora (PI'P)

IIIkajbel oneHHBaHUS Kpurepuu onieHuBaHust

Tlokazan oTIMYHBIE 3HAHWHS,

OOyuarommiicss TOJHOCTRIO W TIPABIJIBHO BHIMOJNHWI 3aganue PI'P.
YMEHHsI W BIQJACHUS HaBBIKAMH

«OTJINYHO» MIPUMEHEHNS UX NP PEHICHUH 3a/1a4 B paMKaX yCBOCHHOTO y4eOHOTO

marepuana. PI'P  odopmieHa akkypaTHO W B COOTBETCTBHH C
MPEABABIACMBIMHA TpQGOBaHI/IﬂMI/I

«XOpPOoIo» «Ba4YTCHO»

OO6yyarommiics BeIMOTHIN 3aiaHue PI'P ¢ HeOOoIbIIMMU HETOYHOCTSIMH.
IMokazan xopolire 3HaH!s1, YMEHUS 1 BIIaJICHNS] HABBIKAMHU IPUMEHECHUS
UX TIpU PEUIeHUH 3aJad B paMKaxX YCBOCHHOTO y4eOHOro MaTepHaia.
Ectp HepocraTku B oopmiennu PI'P

HCL[OCTaTOLIHHﬁ YPOBEHb

OOy4aromuiicst  BBITTOJIHMII
HeTO4YHOCTAMHU. Iloka3anm yqOBIETBOPUTENBHBIE 3HAHUS, YMEHHS H
«YZOBJIETBOPUTEIHHO BIIaJICHUs] HaBBIKAMU IPUMEHEHUs MX MpPU PEIlEeHUM 33Jad B paMKax
ycBOEHHOTo yyeOHoro marepuaina. KagectBo opopmienus PI'P nmeer

3a1aHueC

PI'P ¢ cyuiecTBeHHbBIMU




[Ipn BemonHenun PI'P oOywarommiicss  NpoaeMOHCTPUPOBAI
«HEYAOBIETBOPUTENILHO» | «HE 3aYT€HO» | HEJJOCTAaTOYHBIM ypOBEHb 3HAHWUN, YMEHHIl W BIAACHHUS UMHU IPHU
pemeHny 3a1a4 B paMKax YCBOCHHOTO y4eOHOro MaTepHaa
Pa3noypoBHeBbIC 3aaun (3a1aHHS)
IIkasbl OLleHUBaHUS Kpurepun onieHuBanust
JIeMOHCTpHUPYET OYCHb BHICOKHI/BBICOKAN YPOBEHD 3HAHUH, YMEHHH,
COTITUIHOY HaBBIKOB B COOTBETCTBHH C KPHUTEPHSIMH OICHMBAaHWA. Bce
TpeOOBaHUS, MPEIBSIBISIEMBIE K 33JaHUIO, BEITIOITHEHBI
JleMOHCTpHpYeT IOCTATOYHO BBICOKHI/BEHIINIE CPETHETO YPOBEHBb
CXODOLLOY 3HAHWH, YMEHHH, HAaBEIKOB B COOTBETCTBHH C KPHUTEPISIMHU
p olneHUBaHMsA. Bce TpeOOBaHUS, TMpenbsABIIEMbIE K 3aJaHUIO,
«3aUTECHOY BBITIOJTHEHBI
JleMoHCTpUpYeT cpeAHMii YpOBEHb 3HAaHWUH, YMEHUH, HAaBBIKOB B
COOTBETCTBUU C  KPUTEpUSAMU  OLCHUBAHUS.  BOJBUIMHCTBO
TpeOOBaHUH, MPEIBIBISCMBIX K 33J]aHUI0, BBITOTHCHEL.
«YIOBIIETBOPUTEIHHO» . . .
JleMOHCTpHpYeT HU3KHUI/HUKE CPEIHET0 YPOBCHb 3HAHHMA, YMCHHH,
HAaBBIKOB B COOTBETCTBHM C KPUTEPHUSIMH OlLEHUBaHUSI. MHorue
TpeOOBaHUS, MPEIBSIBIICMBIC K 3aIaHUIO, HE BHITIOJTHEHBI
JleMoHCTpUpyeT O4eHbh HU3KUH YPOBEHb 3HAHWUM, yMEHU, HABBIKOB B
«HEYIOBIICTBOPHUTENIEHOY» | «HE 3aYTCHO»
COOTBETCTBHUH C KPUTEPHUSIMH OlleHnBaHUA. He oTBeTa.
TectupoBanue
[IIxaJbl oLleHMBaHUS Kpurepun onieHnBanust
OO6yuatomtuiicst BepHO oTBeTrI HA 90 — 100 % TECTOBBIX 3a1aHUIA
«OTIIMIHOY
TIPH IPOXOKACHUHU TECTHPOBAHUS
OO6yqatommuiicst BepHO oTBeTHI Ha 80 — 89 % TecTOBBIX 3alaHMA
«XOPOIIIOY «3aUTECHOY
MIPY IPOXOKJCHUH TeCTUPOBAHUS
OG6yyatomtuiicst BepHO oTBeTH] Ha 70 — 79 % TecTOBBIX 3alaHUi
«YIOBIETBOPUTEIHHO
MIPY IPOXOKJEHUH TeCTUPOBAHUS
OO6yyatonuiics BepHO OTBeTHJ Ha 69 % U MeHee TEeCTOBBIX
«HEYJOBIIETBOPUTEIIHHO» «HE 3aYTEHO» N
3a/IaHUN TIPU TPOXOKIACHUU TECTHPOBAHUS

[TpoBepounas pabora

[Ixana Kpurepuii onienku
OLICHWBAHMS

OOyuaromuiicss TpPaBWIBHO WM C HEOONBIIMMU HETOYHOCTSIMU BBITIOJIHWI  3a/laHMs
POBEPOYHON pabOTHI
OOyuaronuiicss HENPaBWIbHO WJIM C CYIIECTBEHHBIMH HETOYHOCTSIMH BBITTOJHWI 3aJaHus
POBEPOYHON pabOTHI

«BavYTCHO»

«HEC 3a4YTCHO»

3. TunoBble KOHTPOJIbHbIE 32IaHUSI MJIH HHBbIE MAaTEePHAJIbI, HE00X0IUMbIEe
JJISl OLlEHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeSATEJbHOCTH

3.1 TunoBbie KOHTPOJIbHBbIE 321aHUsI 1/ BHINOJHEHHS pacuyeTHO-TpaduyecKux pador
KoHTponibHBIE BapuWaHTBl 3aJlaHU  BBUIOKEHBI B  DJICKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBarensHoii cpene Upl YIIC, noctymHo# o0yuaroniemycs 4yepe3 ero JTUYHbIN KaOUHET.
Hwxke npuBenen oOpasell THUMOBBIX BapHAHTOB 3aJlaHUM IS BBITIOJHEHUS PAacUeTHO-
rpaduveckux padorT.

OO0paselr TUTIOBOTO BapuaHTa pacueTHO-rpaduueckoit paboThl
«CHcTeMBbI TIMHEWHBIX YPABHEHHI, OCHOBHBIE TOHATHS. Perenne cucteM N JIMHEWHBIX YPAaBHEHHI
¢ N HeuzBecTHBIMU MeToioM Kpamepa. Pemenue cucrteM TMHEHHBIX ypaBHEHUI MeTosioM ["ayccay
MetoqoM ["aycca»

1. BuryuciauTth OIMPCACIIUTCIIN:



0
-1 1 0 —2 -1 3
1 2 0 1
a) -6 |2 -2 1; B -2 4 3.
0 2 0
3001 -1 302 -1
6 -1 2 -

2. BBITIONHUTH IEUCTBUS HAJ MATPUIIAMH:
2 -1

2 1 -2 1 1 0
a) 4 - ; 0) 40 1|- .
0 1 -3 2 2 -3
3 2
3. BbisicHUTB, OyayT 1M MaTpulibl HeocobeHHbIMU. Eciin 1a, TO
HaWlTH 0OpaTHbIE:

1 0 2
-1 2

a) A= . 6) B=|3 -1 0.
32

11 -2

4. Pemmtsh cucteMsl ypaBHeHu# 1o popmynam Kpamepa, metoom 'aycca u MaTpudHbIM METOJIOM:

2x+3y+52=10 3X+2y—-z2=3
a) 13x+7y+4z=3 ; 0) X—y+z=1.
X+2y+22=3 13x+2y+z=13

5. UccrnenoBarh CUCTEMY ypaBHEHHI Ha COBMECTHOCTb M, €CJIM CHCTEMa COBMECTHA, PEIIUTh €€
JIFOOBIM METOIOM.

—3X; +4xX, —0x; + X, =2
2X, + X, +3X; +5X, =1.
— X, +5X, +3X; +6X, =3

OO0pa3zer] TUIIOBOTO BapuaHTa pacyeTHO-Tpaduueckoil padboTbl
«IIpousBoaHas pyHKUMHU, ee reoMeTpruueckuil cMbici. Juddepenuupyemocts pynkuuu. CBssb
MeXIy AMpdepeHInpyeMOCTbIO U HenpepbIBHOCTHIO. [IpaBuina nuddepennmupoBanns GyHKIHUH.
[TpousBoaHas crnoxHOW PyHKIWHU. Berancienne mpon3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX

byHKIII»
1. Haiitu npou3BoaHYI0 QPYHKIIMU:

2 sin’ x
Hy=x'-Ux+—; 2) y=xJ1+x; 3) y=————;
) Ux* )Y )y COSX + X

1
X_i

4) y =arcsin(x* +1);5) y=In(4*+12); 6) y=e *; 7)y=

arctgx
2. Beramcnuth npenen GpyHKIuy 1o npaswry Jlomurans:

. SIin+/X 2
B fim SMYX. ) i@ ax)
x—0+0 X x—0 X2

O06pa3ern TUIIOBOTO BapuaHTa pacueTHO-rpadpuueckoit paboTbl
«Craructuyeckas nposepka runore3. Kpurepuii cornacus [Iupcona»

1. IIpencTaBUTh UCXOAHYIO BEIOOPKY B BUJIE HHTEPBAILHOIO CTATUCTHUUECKOTO pslia
pacupeneneHus.
2. IlocTpouTh rHCTOrPaMMy OTHOCHUTEIIBHBIX YaCTOT.



3. OnpenenuTh TOYCUHBIC OLIEHKH JIJISI MATEMAaTUYECKOTO OXKHIAHUS, TUCIICPCHH,
CPEIHEKBAIPATHYECKOTO OTKIOHCHHMSI.
4. OnpenenuTh HHTEPBAILHBIC OLIEHKH JIJISI MATEMATHIECKOTO OXKHIAHUS C
ypoBHsiMu 3Haunmoctu o = 0,05 u a =0,01.
5. IIpoBepuTth runoTe3y 0 HOpMajabHOM paclpeAesieHUH, UCII0NIb3Ys YpoBHU 3Hauumoctu o, = 0,05
u o =0,01.

Hcxonnas BBIOOpKa:

4,7 6,7 5,6 6.0 4,5 5.9 4,0 5,3
5,1 6,1 5.3 3.5 4,2 54 4,0 53
3.9 5,5 4.6 7.1 3.1 4,0 4.8 5,5
3.9 34 3,6 4,9 50 7.9 5,2 4,7

3.2 TunoBbie KOHTPOJIbHbIE 32/IaHU /IJI51 pellleHUsI Pa3HOYPOBHEBBIX 3a/1a4 (3aJaHMi)
KoHTponbHbIE BapWaHThl 3aJaHUN  BBUIOKCHBI B JJIEKTPOHHOW  WH(POPMAIMOHHO-
obpazoarenbHoli cpene Mpl VIIC, noctynHoit oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe npuBeneH oOpa3el] THIIOBBIX BAPHAHTOB 3aJaHUMN JJIs1 PEIIICHHS PAa3HOYPOBHEBBIX 33]1a4.

OO0pazern 3a1aHul 715 peLICHUs] pa3HOYPOBHEBBIX 3a7au
«MccnenoBanue BoinykiocT rpaduka pynknuu. Touku nepernda. O61mas cxema UcCiie0BaHUSL
(GyHKINU ¥ TIOCTPOEHUS ee rpadukar

[TpoBectu uccnenoBanue GyHKIUU U TIOCTPOUTH €€ Tpaduk: Y = X+ —.

OOpa3zern 3a1aHui U1 peLIeHNs] Pa3HOYPOBHEBBIX 3a/1a4
«[lepBooOpasnas ¢pynkuun. HeonpeneneHHbIi nHTETpa, ero cBoicTBa. Tabnuiia HHTErpaios.
3aMeHa repeMeHHON NPy UHTErPUPOBAHUN
Haiitn HeonpeaeieHHbIE HHTErPaIbl:

1.1 [ sin(3x +1)dx 12 dx

9+4x>2
tg°3 2x2 +3
13 I#dx 14j d
cos 3x X +1
N R 16. [ X-In(x +1)dx
3++/X-3
dx X +4
1.7. 1.8. dx
jx2—5x+6 J2x2—6x—8

3.3 TunoBble KOHTPOJIbHBIC 3aITaHUHA IJISl IPOBCACHUS TCCTUPOBAHUA
(DOH,Z[ TCCTOBBIX 3a,[[aHHf/'I 0 AUCHUIUIMHE COACPIKUT TCCTOBLIC 3aJaHH A, pACIIPCACIICHHBIC 110
pasaciiaM u T€MaM, C YKa3aHUEM HUX KOJIMYCCTBA U THUIIA.

CrpykTypa (poHIa TECTOBBIX 3aIaHHUM 11O JUCITUTUTHHE

Konnuectso
Mupuxarop
XapaKkTepucTUKa TECTOBBIX
JIOCTHKEHUS Tema B cootBetcTBuM ¢ PIT]] o

KOMITETEHIIUHA 3 3a/Tani,
B tunsl T3

. 3-0T3

Martpuus! u geiicteus ¢ HUMH. OnpeienuTenu BTOporo, 3HaHUe 3313

YK-1.1 TPEThEro U n —To HNOPSIIKOB, UX CBOMcTBa Pa3noxxenue 3-0T3

OIIpeIeInTeENs 10 CTpoKe (cToudmy). OOpaTHas MaTpula Ymenne 3373




HaBbik u (un)

3-0T13

OTIBIT 3-3T3
IesITenpHoCTH/
neiicTBre
3-0T3
3HaHue 3373
CucteMbl TMHEHHBIX YpaBHEHNH, OCHOBHBIE TIOHATHS. Pemenne VveHHe 3-0T3
VK-1.1 CHCTEM N JTMHEWHBIX YpaBHEHHH C N HEM3BECTHHIMU METOIOM 3-3T3
' Kpamepa. Pemenne cucteM THHEHHBIX YpaBHEHHH METOIOM Hageik u (wam) 3-0T3
Taycca OIIBIT 3-3T3
esITenbHOCTH/
NeHCTBUE
3-0T3
3HaHue 3_3T3
Bexkropsl. JIuHeliHbIE onepaliuy HajJ BEKTOpamMH B 3-0T3
reoMeTpudeckoi opme. JlekapTOBEI KOOPAWHATEI BEKTOPA, YMeHnue 3_3T3
YK-1.1 JUIMHA U HalpaBJIAolLIe KOCUHYCHI BekTopa. CkansapHoe Hasbik 11 (1) 3_0T3
MPOU3BEICHHE BEKTOPOB, €0 KOOPANHATHOE BHIPaYKEHHUE.
JekaproBa cuctema KoopauHaT. MeToJ KoopIuHAT OTIBIT 3-313
IEATENBHOCTH/
JNeHCTBUE
3-0T3
3HaHue 3373
. 3-0T3
[psimast Ha ruIocKOCTH. PasznuuHble OPMBI YpaBHEHUS IPIMOil | YMeHue 3-3T3
YK-1.1 ;13 Egz;lz)c;cm. Yron mexy npsaMbeIiMu. PaccTosiHue OT TOUKH Hasbix 1 (wm) 3_0T3
OTIBIT 3-3T3
e TebHOCTH/
JNelcTBUE
3HaHue 3-013
3-3T3
3-0T3
YMenue
VK-1.1 KpuBrie BTOpOTo mopsaka: OKpy»XKHOCTb, 3JUIHIIC, THIIEpOoIa, 3-3T3
napaboJa HagbIk u (niam) 3-0T3
OTIBIT 3-3T3
e TeNbHOCTH/
JNIECTBUE
3HaHue 3-0T13
3-3T3
OyHKIM: 007acTh OMpeeNIeHIs, 00IacTh 3HAYCHHUS, TpaduK VeHne 3-0T3
VK-1.1 (hyHKIHN, criocoOb! 3amanus GyHKnuid. CrosxHas QyHKIHSL. 3-3T3
' Oo0parHas GpyHKIUsA. XapaKTCPUCTUKHU MOBEACHUS (DYHKIHH. HaBbik u (1in) 3-0T3
OcHOBHBIE 37IeMeHTapHble PYHKLIUH, KX CBOWCTBA U rpaduKu OIBIT 3-3T3
EeATENBHOCTH/
JNIEWCTBUE
3HaHue 3-013
3-3T3
[Mpenen pyukumu. OgHOCTOPOHHUE TIpEENnbl. beckoHeuHo VeHHE 3-0T3
VK-1.1 MaJible 1 OECKOHEYHO OoJblINe QYHKINH, UX CBOMCTBA. 3-3T3
MaremaTiueckue HeonpeAeIeHHOCTH. 3aMeyaTeNbHbIE HaBbik u (1in) 3-0T3
npenensl. AcMMOTOTH Tpaduka QyHKIH OTIBIT 3-3T3
ESITENHLHOCTH/
JIeWCTBUE
3HaHue 3-013
3-3T3
3-0T3
Ymenue
VK-1.1 HenpepbIBHOCTh (QYHKIMH B TOUKE U HA MHOXeCTBE. TOUKH 3-3T3
pa3pbiBa QyHKINH, UX KJIACCUPHUKAIHS Hageix u (umm) 3-0T3
OITIBIT 3-3T3
ESITENHLHOCTH/
neiicTBre
[IpousBonHas pyHKINH, €€ TeOMETPUUECKUI CMBICI. 3 3-0T3
HAHHE
VK-1.1 Juddepernupyemocts GyHKIH. CBA3b MEXKIY 3-3T3
T PepeHIIIPYEMOCTIO H HETIPEPEIBHOCTRIO. [IpaBmina VMeHme 3-0T3
muddepernmpoBanus GyHkwit. [IponsBogHAs CIIOKHON 3-3T3




(yHKnmn. Brraucienne npon3BOAHEIX OCHOBHBIX

HaBbik u (un)

3-0T13

9JIEMEHTAPHBIX QyHKIMi OTIBIT 3-3T3
IesITenpHoCTH/
neiicTBre
3-0T3
3HaHue 3373
3-0T3
IIpousBoaHsie BoicIINX NOpsAAKOB. [IpaBuio Jlonurans. VYmenne 3_3T3
VK-1.1 uppepennuan GyHKIUH, EM0 FeOMETPUIECKHI CMBICI.
ﬁﬁ(l?z? I/gHTLIIJOCTS) go I1;141,1 ’ nddepex I/I:aJIa MIEPBOTO MOPsIKA Hapbix u (i) 3-0T3
p PMEI L PeHI p A OIIBIT 3-3T3
esITenbHOCTH/
NeHCTBUE
3-0T3
3HaHue 3_3T3
OcHOBHBIE TeOpeMBI 0 T depeHInpyeMbIX QyHKIHAX. 3-0T3
YcnoBust MOHOTOHHOCTH (DYHKIIHA. DKCTPEMYMBI () yHKIINH: Ymenne 3373
VK-1.1 HEOOXOIMMOE M JOCTaTOYHBIC yciaoBus. Hanbonbmee u
HaMMeEHbIIIee 3HaueHuUs QyHKIMH, TuddepeHITUPYyEeMOi Ha Hasbix 1 (1) 3-0T3
’ OIIBIT 3-3T3
OTpe3ke
IEATENBHOCTH/
JNeHCTBUE
3-0T3
3Hanne 3373
3-0T3
HccnenoBanue BeITyKIOCTH Tpaduka QyHKIwH. Touku Ymenue 3373
VK-1.1 nepernba. OO1Ias cxeMa UCCaeI0BaHUA (DYHKIIMH U
nolc): OEHUS eglr aduxa g by Hapbiic u (10) 3-0T13
™ P OIIBIT 3-3T3
e TebHOCTH/
JNelcTBUE
3-0T3
3Hanne 3373
OyHKIINHI HECKOIBKUX NepeMeHHBIX. O0JIacTh OTpeIeIeHus, 3-0T3
nmHAN ypoBHS. [Ipenen u HenmpepsIBHOCTE. YacTHEIC Ymenne 3313
VK-1.1 MpON3BOIHBIC. YacTHBIC MPON3BOIHBIC BBICIIUX TTOPSIKOB.
N HagbIk u (niam) 3-0T3
[Ipon3BoaHBIE CITOKHBIX U HESIBHO 3aIaHHBIX (DYHKIIHH.
OIIBIT 3-3T3
I'paguent
e TeNbHOCTH/
JNIECTBUE
3HaHue 3-0T13
3-3T3
3-0T3
. YMmenne
VK-1.1 OKCTpeMyMBI PYHKITUH HECKOJIBKUX EPEMEHHBIX. 3-3T3
' Heo0OxoauMoe 1 10CTaTOYHOE YCIOBHS IKCTPEMyMa HaBbik u (1in) 3-0T3
OIIBIT 3-3T3
EeATENBHOCTH/
JNIEWCTBUE
3HaHue 3-0T3
3-3T3
. 3-0T3
IlepBooOpasuas Gpyukiuu. HeonpeaeneHHbIH HHTETPaI, €ro YMenue 3-3T3
VK-1.1 cBoiicTBa. Tabnuia HHTErpaoB. 3aMeHa IEPEMEHHON MPH
HHTEIDH OBaHI/II/Iu p P P HaBbik u (1in) 3-0T3
pHp OIIBIT 3-3T3
ESITENHLHOCTH/
JIeWCTBUE
3HaHue 3-0T13
3-3T3
HuTerpupoBanue no yactsaM. IHTeErpupoBaHue BhIpaKeHUH, VMeHe 3-0T3
VK-1.1 coJiepXKalluX KBaJpaTHbIN TpexuneH. IHTerpuposanue 3-3T3
' panroHaJIbHBIX Jpobeil. IHTerpupoBaHie HEKOTOPHIX Hageix u (umm) 3-0T3
UppaIOHATBHBIX U TPHTOHOMETPHICCKHUX BBIPAKCHUN OIIBIT 3-3T3
ESITENHLHOCTH/
neiicTBre
3amauu, MPUBOIAIINE K TIOHATHIO OTIPECIIEHHOTO HHTErpaa. 3Hanme 3-0T3
VK-1.1 OmnpeneneHHbIil HHTETpal, ero cBoiicTBa. ®opmyna HetoToHa- 3-3T3
' JleiiOHuIa, ee MpUMEHEHHe sl BEIYHUCIEeHs. | eomeTpruueckoe VeHHE 3-0T3
MPUI0XKEHUE ONPEAEIEHHOI0 HHTErpana 3-3T3




HaBbik u (un)

3-0T13

OIIBIT 3-3T3
IesITenpHoCTH/
neiicTBre
3-0T3
3HaHue 3373
3-0T3
YMenune
VK-1.1 HecoOcTBeHHBIE MHTETPAIBI ¢ OECKOHSYHBIMH MIPEeIaMi U OT 3-3T3
' HEOTpaHMYCHHBIX (PYHKINI HagbIk u (niam) 3-0T3
OIIBIT 3-3T3
esITenbHOCTH/
NeHCTBUE
3-0T3
3HaHue 3373
3-0T3
OcHOBHBIE TIpaBHIIa KOMOMHATOPUKH. PasMerienus, Ymenne 3373
VK-1.1 coueTaHusl, nepecTaHoBkU. [IoHsITHE MHOXKECTBA, ONepaliy HaJ
MHOecTBaMu. Jluarpammel Ditiepa-Benna Hasbix 1 (1) 3-0T3
’ OIIBIT 3-3T3
IEATENBHOCTH/
JNeHCTBUE
3-0T3
3Hanne 3373
3-0T3
. o YMenue
Cnyyvaiinbie coObITHs. AnreOpa COOBITHH, KiIacCUpUKAIHs 3-3T3
VK-1.1 N .
COOBITUH, AEHCTBUS HaJl CITy4alHBIMH COOBITHUSIMH HaBeix u (wmm) 3-0T3
OIIBIT 3-3T3
e TebHOCTH/
nelcTBUE
3-0T3
3Hanne 3373
DneMeHTapHas TEOPHS BEPOSTHOCTEH U e MaTeMaTHICCKIE 3-0T3
OCHOBBI: pa3JIMYHbIE IOAXOBI K OMPECIICHHIO BEPOSTHOCTH Ymenne 3313
VK-1.1 coOprTus. Kimaccndeckoe v CTaTUCTHYECKOE OIpeIeIICHIe
HagbIk u (niam) 3-0T3
BeposTHOCTH. YacToTa coObITHA. | 'eoMeTpruieckas
OIIBIT 3-3T3
BEPOSTHOCTb.
e TeNbHOCTH/
JNIECTBUE
3-0T3
3HaHue 3373
3-0T3
YMmenne
VK-1.1 VYc10BHas BEPOSITHOCTb, TEOPEMA YMHOXKEHHUS, TEOpEMaA 3-3T3
' cioxenus. DopMyia mosHoM BeposiTHOCTH. PopMmyiibl baiteca HaBbik u (vin) 3-0T3
OIIBIT 3-3T3
EeATENBHOCTH/
JNIEWCTBUE
3HaHue 3-0T3
3-3T3
3-0T3
. YMenue
VK-1.1 ITocnenoBaTenbHOCTh HE3ABUCUMBIX UCIIBITAHUN bepHymu. 3-3T3
' ®opmyna beprynnu. [IpenensHeie TeopeMsl B cxeme bepuymm | HaBwik u (vian) 3-0T3
OIIBIT 3-3T3
ESITENHLHOCTH/
JIeWCTBUE
3-0T3
3HaHue 3_3T3
Cnyuaitablie BeanunuHbl. DOPMBI 3aKOHA pacTIpeAeTICHUS 3-0T3
JIUCKPETHOM CIIydaiiHOM BEJIMYMHBI U HENPEPBIBHOM ciiyyallHOW | YMeHue 3_3T3
VK-1.1 BeanurHEI. OCHOBHEIE YHCIOBBIE XapaKTEPUCTHUKH CIyJalHBIX -
PAKTEP i Hagbik u (1im) 3-0T3
BEJIMYMH: MaTEMATHYECKOE OXKUAAHNUE, TUCTIEPCHS,
OIIBIT 3-3T3
CpeHEKBaIpaTUUECKOEe OTKIIOHEHHE
ESITENHLHOCTH/
neiicTBre
3-0T3
3HaHue 3373
VK-1.1 Krnaccuueckue 3aKoHbI pacipeneiaeH st Cay4yaiiHOW BeTMUUHbL 3-0T3
VMeHHe B

3-3T3




Hagsik u (vin) 3-0T3
ONBIT 3-3T3
IesITenpHoCTH/
JNelcTBUE
3HaHue 3-0T3
3-3T3
Maremarnyeckas cratucTiuka. CTaTHCTHYECKUE METOIBI 3-0T3
Ymenue
VK-1.1 00pabOTKHU SKCTIEPUMEHTABHBIX JaHHBIX. [ eHepanbHas 3-3T3
COBOKYIHOCTb. Brr6opka. Crioco0s! oTOO0pa, obecnieunBatomue | HaBbik u (uin) 3-0T3
penpe3eHTaTHBHOCTH BEIOOPKH OTIBIT 3-3T3
esITenbHOCTH/
NeHCTBUE
3HaHue 3-013
3-3T3
CraTuCcTHYECKUH psAA. DMIHPUIECKOE pacipeeiicHIe. 3-0T3
Ymenue
VK-1.1 Ionmuron. I'mcrorpamma. CpegHee 3HaUeHUE, pa3dopoc. 3-3T3
ToueuHble U UHTEPBAILHBIE OLIEHKU NTapaMeTPOB HaBbik u (vn) 3-0T3
pacrpeesicHusI o BEIOOpKE OTIBIT 3-3T3
IEATENBHOCTH/
JNeHCTBUE
3HaHue 3-0T13
3-3T3
3-0T3
. Ymenue
VK-1.1 CratucTtuueckas npoBepka runores. Kputepuii cornacus 3-3T3
[Tupcona HaBbik u (vin) 3-0T3
OTIBIT 3-3T3
e TebHOCTH/
JNelcTBUE
Hroro 252 -0T13
252—-3T3

[MTonnsiit kommuekT GT3 xpaHUTCA B 3IEKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHOM cpesie
UpI'VIIC u obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMHUTBHCS C JJIEMOHCTPALIMOHHBIM BapUAHTOM
OT3.

Huxe npuBenen obpasel TUIIOBOTO BapHaHTa UTOIOBOTO TECTa, MPEIyCMOTPEHHOTO padoueit
IIPOrpPaMMOM TUCIUIUINHEI.

1. BeiGepute npaBUIBHBINA OTBET

2 3 5 2
Janb1 MaTpuLbl Az( 1 4] u B =(4 J. Haiitu matpunty A-B.

(27 16j (22 1 j (23 —4] [8 23)
(41 —10j

E) 25 -8

OrtgeT: B)
2X, —5X, =4,

2. OmnpenenuTellb OCHOBHON MAaTPHUIIBI CHCTEMBI JTMHEHHBIX YpaBHEHUN paBEH. ..
3, —3X, ="1.
Ortser: 1

3. Baenute nmpaBWIBHBINA OTBET
VYrnoBoit kodpdurrent npsmoii, mpoxosme uepe3 Touku O (0;0) u B (5;-15), paBen
Ortser: -3.

4. BribepuTe npaBUIbHBIN OTBET
VYpaBHeHHE OKPYKHOCTH C IeHTpoM B Touke C(-5;2) u paguycom R =3 umeer BUI

A) (x5 +(y+2)°=3  B) (x+5)+(y-2)"=3 C) (x+5)°+(y-2)'=9 D)
(x=5) +(y+2)" =9



OtBeT: C.
5. Breruucnure
. 3X+5
lim =
x—0 2X + 7
Ortsert: 1,5.
6. HomomHuTe

. Sinx
IIpenen lim — pageH ...
x->0 X

~

Bribepure npaBUIIbHBIN OTBET
[IpousBognas GyHkuu y = e™ +3x° paBHa

A) y'=e" +3x? B) y'=5e"+3x C) y'=5e"+6x D) y'=e”+3x
Ortger: C.

BriOepuTe npaBUIBHBIN OTBET

o

. . 0z
s 3apannoit dyHkuuu Z = IN(Xy) HAWTH 9aCTHYIO MPOU3BOJIHYI0 — .

A)% B)% C) —% D)% E) —X—y2 F) —iz G)% H) In(xy +1) 1) —%

Ortser: B.

Bri6epuTe npaBUIIbHBIN OTBET

©

Haiitu unrerpan ISXGdX .

7 7 5
X7 +C B) 3% +C C) 3% +C D) HeT npaBWIBHOTO
Otser: B.

10. BeiGepuTe npaBUIBHBINA OTBET
WNurerpan Isin 3xdx paBen

3. 3sin3x+C B) cos3x+C C) tg3x+C D) —%cosBx+C

Ortger: D.
11. Benure otBetr. Ecniu nomyueHo 1po6HOe uKciio, BBOAUTE €ro B Buae 5/7; 64/3 u ..

6
Brruucnure onpenenéHubii HHTErpal j Xdx.
-4
Ortsger: 10.
12. Beegure otBer B Buae 2/13, 4/23 u T.10.
Nmeercs 20 xaprouek ¢ yncinamu ot 1 1o 20. KakoBa BEpOSITHOCTB TOTO, UTO HAYTaJ
BBIOpaHHas KapTouka coaepkut udpy «1»? (He uucno, a mudpy!)
Ortser: 11/20.
13. BeiGepuTe nMpaBUIILHBINA OTBET
dopmya MOTHON BEPOATHOCTH ONPEIENSIET:

A) BEpOSTHOCTH TOTO, YTO HACTYIUT JINOO JaHHOE COOBITHE, JTMOO MPOTHBOIOIOKHOE EMY
B) BeposITHOCTH TOTO, YTO COOBITHE HACTYITUT BMECTE C JIFOOOI U3 BO3MOXKHBIX THITOTE3
C) BeposATHOCTH TOTO, YTO BMECTE C HACTYIUICHHEM COOBITHS MMEJIa MECTO OIpeacIEHHAs
TUIIOTE3a
D) BepOsATHOCTBH TOTO, YTO B CEPHU OJJHOPOIHBIX HE3aBUCUMBIX HCITBITAHUN COOBITHE
HaCTYIUT MaKCUMAaJIbHOE YHCIIO Pa3
OrTBeT: B.

14. BeiGepuTe npaBUIBHBINA OTBET.

O6bEM BBIOOPKH — ITO:

A) 0065acTh MPOCTPAHCTBA, 3aHUMAaeMasi BHIOPAaHHBIMH 00bEKTAMU

B) o0nacth 3HaYCHUIT KOJIMYECTBEHHOTO MPHU3HAKA, HAOTI0IaEMbIX B BRIOOpPKE

C) uyKcno HECOBMAAIOUIMX JAPYT C APYrOM 3HAYCHUH KOJMUECTBEHHOTO MPU3HAKA
D) xomuuecTBO HAOIIOACHUH, BKIIFOUEHHBIX B BBIOOPOYHYIO COBOKYITHOCTh



Otger:D.
TecToBbIe 3a1aHUS J1JI51 OLIEHKH YMEHU I
15. YpaBuenwue npsmoii, mpoxosiiei yepe3 Touku A(2;3) u B (-1;4) umeer Bu. ..
Oteer: x + 3y —11=0.
TecToBbI€ 3aJaHU /1JIs1 OIIEHKH HABBIKOB H (HJIM) ONBITA /IeSITEIbHOCTH

16. BBenure npaBHIIBLHBIA OTBET
Toukoii MuaIMyMa QyHKIMH Y = X +3X* —9X —7 sBisiercst X =...
Orser: 1.

17. Jana dynxuus Y = 4x° —x*

1) Jdonoanume

CranoHapHasl TOYKa, He SBIISIOIIAsICS TOYKON IKCTPEMyMa, X =.....
[TpaBunbHEI BapuanT orBeTa: 0

2) Honoanume

Touka MakcuMyMa QYHKIHH X =.....
[IpaBUIBbHBII BapHaHT OTBETA: 3.

3) Ommemvme npasunvhvili omsem

WuTepBainsl yObIBaHUS (YHKITUU
2) @) 6) (<¢i0);(EFx) B) (03) 1) (02) 1) (-20);(2)
OrTBeT: a.

3.4 TunoBble KOHTPOJILHBIE 321aHUSI VIS BBINOJHEHUSI MPOBEPOYHBIX PadoT
KouTponbHble BapuaHThl 33JaHUN  BBUIOKEHBI B JJIEKTPOHHONW  MHGOPMAIMOHHO-
obpazoBarenbHoi cpene Upl'VIIC, noctynHoit oOy4daroniemMycs uepes ero JUYHbIN KaOHET.
Huxe npuBenieH oO6pa3zer] TUIIOBBIX BAPHAHTOB 33/IaHUH JUISI BBITIOJTHEHUS IPOBEPOYHBIX padoOT.

OOpa3zer THIIOBOTO BapHaHTa MPOBEPOYHON pabOTHI
«OneMeHTapHasi TEOpHUsi BEPOSTHOCTEH U €€ MaTeMaTHUECKHUE OCHOBBL: PA3JIMYHBIE MOIXOIBI K
OTIpeJIEJIEHUI0 BEPOSITHOCTU COOBITH. Kitaccuyeckoe v cTaTUCTHYECKOE ONpeieieHre
BeposATHOCTH. YacToTa coObiTus. ['eoMeTpruueckas BEpOSTHOCTD.»

1.3 nartu OykB pa3pe3Hoil a30ykH COCTaBIEHO CIIOBO «KHUTa». PeOEHOK, HE yMEIOIIMHA YuTaTh,
pacchIran 3TH OYKBBI U 3aTEM coOpall B TPOU3BOJILHOM Topsiake. HaliTi BEposSTHOCTH p TOTO, 4TO Y
HEro CHOBA MOJYYHIIOCH CIIOBO «KHHTa.

2. B smuke 15 nmeraneit, u3 Hux 3 ¢ nedexrom. 1) COopmuk Haymady Oeper ojaHy JeTanb. Kakosa
BEPOSITHOCTh, YTO B35iTa AeTanb O0e3 nedekra; 2) COopmuk Haymauy Oeper nBe netanu. Kakosa
BEPOSITHOCTh, UTO 00€ aetanu 0e3 nedexra.

OO6pa3zer; TUTIOBOTO BapuaHTa MPOBEPOYHON PabOTHI
«Y clioBHas BEPOSATHOCTh, TEOPEMA YMHOKEHHUSI, TeOpeMa cioxeHus. Gopmyrna noaHoi
BepoATHOCTH. Popmyiibl baiieca»
1. B ypHe 7 Genbix u 5 KpacHBIX 11apoB. KakoBa BEpOSTHOCTb TOTO, UTO CPEAM Hay/Aady BBIHYTHIX
6 mapoB OyzaeT 4 6enbIX U 2 KpacHBIX?



2. Tpu crpenka caenany Mo OAHOMY BBICTpENy B MHIICHb. KakoBa BEpOSTHOCTH TOTO, YTO B
MUIICHh TIOMATH POBHO JBE IIyJIM, €CIM BEPOATHOCTh TMOMAJAHUS KAKIBIM CTPEIKOM
cooTtBeTcTBEeHHO paBHa 0.5, 0.7, 0.8?

3. 30% wm3nenwii, MOCTYNAIONINX B Mara3uH, U3TOTOBIIEHO B aTelibe Nel, ocTallbHbIE U3TOTOBJICHBI
Ha MmBeWHBIX (pabpukax. BeposTHOCTH OBITH H3AEIHMEM BBICOKOTO KauyecTBa ISl W3JCIHS,
M3rOTOBJIEHHOIO B arenbe, paBHa 0.9, nis ocranbubix 0.8. KakoBa BEpOSITHOCTB, YTO KYIUIEHHOE
H3CIUe OTIIMYHOTO KaueCcTBa U3TOTOBIICHO B aTeibe Nel?

OO6pazen TUIIOBOTO BapHaHTa MPOBEPOUHOM pabOTHI
«TocnenoBaTenbHOCTh HE3aBUCUMBIX McTIbITaHUN bepuyin. d@opmyina bepnynnu. [Ipenensubie
TeopeMsl B cxeMe bepHyum»

1. B mnaprtuu u3 15 uzgenuit 12 crangaptasl. KakoBa BepOsSITHOCTh TOTO, UTO:

a) OJlHa Hay/a4yy BEIOpaHHas JeTalb cTaHaapTHA?

0) U3 IByX HayJauy B3SITHIX JIeTallell OJlHA CTaHJIapTHA, Apyras HecTaHJapTHa?
2. B Guoke comepxkutcs 24 namnbl, OJHa OTKa3aja. HencrpaBHOCTh OTHICKMBAETCSl TIOOUYEPEIHON
3aMeHoil. HaiiTu BeposiTHOCTb TOTO, YTO HEUCIIPABHOCTH OyJIET ycTpaHeHa He 6osiee UeM MpH MEePBBIX
TPEX MOIbITKAX.
3. C mepBoro aBToMara moctymaer Ha cOopky 80% neraneit, co Broporo — 20%. Ha mepom
aBTOMaTe Opak cocrasiser 1%, Ha BTopoM — 4%. HaiiTi BepoATHOCTB TOTO, YTO:

a) Hay/auy B3siTas JeTalb CTaHJapTHA;

0) OpakoBaHHas JIeTajb C MIEPBOrO aBTOMATA.
4. B marasun Bonuio 6 nokynareneil. HailTu BepoATHOCTb TOTO, YTO:

a) 4 U3 HUX COBEpLIAT MOKYIKU;

0) He MeHee 4-X coBepIIaT MOKYIKH.
Ecnu BepoATHOCTb COBEPIINTH MOKYIKY /ISl KaX/10Tr0 U3 HuX paBHa 0,2.

3.5 llepeyeHnb TeopeTHYECKUX BOMPOCOB K IK3aMeHY
(n71 OTICHKY 3HAHMIA)
Paznen 1 «JIuneiinas anrebpax»
1.1. Tlonstue marpuipl. OcHOBHBIE BUABI MaTpull. Onepaiuu HaJ MaTpULlaMuU: CII0)KEHHUE U
BBIYMTAHNE MATPHUII, YMHOKEHHE MaTPHIl HA YUCIIO, HJIEMEHTapHbIE TPeoOpa3oBaHus MaTpHIL,
IIPOU3BE/ICHUS MATPULL.
1.2. Omnpenenurenu 2 u 3 nopsika.
1.3. Tlonstme 00 ompenenutene N-mopsaka. AnreOpandeckre OTIOJHEHUS W MHHOPBHIL.
Brruncnenus onpenenutenei N—mopsakxa.
1.4. CgaoiicTBa onpeaenuTeneu.
1.5. OOparnas marpuna. CrocoObl €e BEIYNCIECHUS.
1.6.  Panr marpwuiibl, ero CBOHCTBa U BBIYHCICHHE. ba3nucHbIN MUHOP.
1.7.  CucreMbl JuHEHHBIX anreOpandeckux ypaBHEHMHA. OCHOBHbIE MOHSATHS: OJHOPOIHAS H
HEOJIHOPO/IHAs  CHUCTEMa, pELIeHHE CHCTEMbl, COBMECTHasi U HECOBMECTHas CHCTEMa,
HEOIIpeIeJICHHAs U ONIPEIEICHHAs CUCTEMA,
1.8. Marpuunas ¢popma 3anmcu CJIAY. Matpunia u paclimpeHHast MaTpHUIla CUCTEMBI.
1.9. HccnenoBaHue TUHEHHBIX adreOpanuecKux CUCTEM Ha COBMECTHOCTh. Teopema Kponekepa —
Kanemnn.
1.10. Merosl penieHns TMHEHHBIX adredpanuecKkux cucteM: MaTpuuHblid, Kpamepa, ["aycca.
1.11. OpnHoponHbIE CUCTEMBI TUHEHHBIX aNTreOpanyecKux ypaBHEHHH.
Pa3znen 2 «OCHOBBI aHATUTUUECKON T€OMETPUN»
2.1.  JlekapToBas mpsSIMOYTOJIbHASI CHCTEMa KOOpAWHAT. MeTox KOOpAWHAT.
2.2.  Ilonsartue Bektopa. ['eomeTpuyeckoe u anredpanyeckoe NpeacTaBIeHUE BEKTOpa.
2.3.  IlpsmMas TMHUS HA TUIOCKOCTH U €€ OCHOBHBIC BU/IbI YpaBHEHHIA.
2.4.  BzauMHOe pacnojoXeHHe MPSMBIX Ha IUIOCKOCTH. PaccTosiHiE OT TOYKH /10 MPSIMOM.
2.5.  OKpyXHOCTb: OTIpe/IeJICHNE, BEIBOJI KAHOHUYIECKOTO YPaBHEHMsI, CBOWCTBA, TIOCTPOCHHE.
2.6. Dmuinc: onpeaeneHne, BRIBOI KAHOHUYECKOTO YPaBHEHUS, CBOMCTBA, IIOCTPOCHUE,
HKCLUEHTPUCUTET U €r0 CMBICI, TUPEKTPUCHI. DIIJIUIIC CO CMELEHHBIM LIEHTPOM.



2.7. T'mmepbomna: ompeneneHue, BBIBOJ KAHOHWYECKOTO YpPaBHEHHS, CBOWCTBA, IOCTPOEHUE,

ACHMIITOTBI, SKCLIEHTPUCHUTET U €ro CMbICI, qupekTpuchl. ConpspkeHHas runepoonia. ['unepbona co

CMEILEHHBIM LIEHTPOM.

2.8. Ilapaboma: ompezneneHue, BBIBOJ KAaHOHWYECKOTO YpPaBHEHHUS, CBOWCTBA, IOCTPOCHUE.

[TapaGomna co cMeIeHHON BEPITMHOM.

2.9.  OOuiee ypaBHEHHUE JIMHUU BTOPOTO MOPSKA, TPEeoOpa3oBaHHe K KAHOHUYECKOMY BUTY TMHUH

CO CMELLECHHUEM.

Pa3znen 3 «OcHOBBI MaTEMaTUYECKOTO aHAIU3a

3.1. MuoxectBa. Onepanuu HaJl MHO)KeCTBaMU. YUCIIOBbIE MHOXKECTBA.

3.2. OyHKIMKM OAHOW MEPEMEHHOM: ompeaeneHre, rpaduk QyHKIUH, CIIOcOObl 3aaHus, OCHOBHBIC

XapakTepucTuku GyHKIuH. [ToHATHE CTIOKHOM 1 00paTHON (HYHKITUH.

3.3. I'paduku u cBOMCTBA OCHOBHBIX AJIEMEHTApHBIX (pyHKIMI. MeTos cnBura u nedopmarnuu npu
MOCTPOCHUU TPahUKOB.

3.4. [Ipenen ¢pyHkuuii B TOUKe, Ipeaen GyHKIUN Mpu X — +oo

3.5. OcHOBHBIE TEOPEMBI O (PYHKITUSAX, UMEIOIIUX TIPEel.

3.6. beckoHeuHO Majbie M OECKOHEYHO OO0JbIMe (HYHKIMH, UX CBS3b U CBOMCTBA. Teopema o CBS3U
¢ynkuunu, e€ npenena u 6€CKOHEUHO MAJIOH (DYHKITHH.

3.7. DKBUBaJIEHTHbIE OECKOHEYHO MaJble (yHKIIUU

3.8. MaremaTHueCcKue HEeONpeneIeHHOCTH. PackppiTHe MaTeMaTHYECKUX HEOTIPEICICHHOCTEH.

3.9. 3ameuaTenbHble IpeleNbl, WX NPUMEHEHHE IpPU  PACKPBITUM  MaTeMaTUYECKHX

HEONPEIEIEHHOCTEM.

3.10. HenpepoiBHOCTh pyHKIMM B Touke. Knaccudukanus Touek pazpsiBa. CBOWCTBA HENPEPHIBHBIX

(GyHKIMIA.

3.11. HenpepsiBHOCTH pyHKIIMU HA oTpe3ke. CBolcTBa (PyHKIMI, HEMPEPbIBHBIX HA OTPE3KE.

Paznen 4 «/luddepenunansHoe ncurcaeHue GyHKIUU OAHON EPEMEHHON

4.1. Ilpupamenue GyHKIMM U aprymeHTa (QyHKIMM B JaHHOH Touke. IloHATHE mpon3BOAHOM

(GyHKIMHM, €€ TeOMETPUYECKUNH U MEXAHWYECKUI CMBICI. YPABHEHMsI KacaTeIbHOM M HOPMalIM K

rpaduxy GyHKIUU.

4.2. OcHoBHbIe nipaBwita guddepennnpoBanms. [Ipor3BoIHBIE HEKOTOPHIX AIIEMEHTAPHBIX (DYHKIIUH
(MX HaxOXJIeHHe Ha OCHOBE ompeeneHus ). Tabiua npou3BOAHbIX.

4.3. llonsatue muddepenumpyemoit dynkuuu. Kpurepuii nuddepennupyemoctu. Heobxomumoe u
JOCTaTOYHOE YCIOBUA AU PepeHINpyeMOCTH (PYHKINH.

4.4. Tuddepennman GyHKIMH, €ro reoMeTpudeckuii cMpici. CBOMCTBO MHBAPUAHTHOCTH (HOPMBI
nepBoro nuddepenimana Gynkmun. Coiictsa auddepenunanos.

4.5. ITpousBoansie u nudQepeHIranbl BRICIINX MOPSAKOB, UX CBOMCTBA. MeXaHMYECKUN CMBICI
BTOPOU ITPOU3BOJHOM.

4.6. OcHOBHBIC TeopeMbl qudepeHImanpaoro ucunucienus: epma, Pos, Jlarpamxka, Komm.

4.7. IlpaBuna Jlonurtans (nmpumeHeHue IUQPepeHINATIBHOTO HWCUUCIEHUS K BBIUMCICHHIO
MIPE/ICIIOB).

4.8. YcnoBus Bo3pacTaHus U yObIBaHUS (PYHKLMHU Ha MpoMexyTke. HeoOxonumble U 10CTaTOYHbIE
YCIIOBHS CYIIECTBOBAHHS TOUEK IKCTPEMyMa.

4.9. BeIyKJI0CTh BBEpX U BHU3, TOUKU Nepernda rpapuka GyHKIUN

4.10. AcumnToTsl rpaduka QyHKIHH.

4.11. OO6mas cxema uccieAoBaHus PYHKIUI U TOCTPOSHUS ITPadUKOB.
Paznen 5 «©@yHKIIMM HECKOIBKUX MEPEMEHHBIX

5.1. Ompenenenne QyHKIMH HECKOJIBKUX MEPEMEHHBIX, T€OMETpHUECKOe M300pakeHHe (YHKIUU

JIBYX TTEPEMEHHBIX.

5.2. [Ipenen, HeNpepbIBHOCTD (PYHKIIUN HECKOJIBKUX NEPEMEHHBIX.

5.3. HacTHble Mpon3BOIHBIE (PYHKIIUHU JIBYX NEPEMEHHBIX.

5.4. luddepennupyeMocTs (yHKIIMA HECKOJIBKHX TEepeMeHHBIX. HeoOxomumple U TOCTATOYHBIE

ycnoBus AU PepeHInpyEeMOCTH.

5.5. Tonupii mguddepenunan. CBOWCTBO HMHBAPUAHTHOCTH (OPMBI  HEPBOrO  MOJHOTO

muddepenimana GyHKIMA HECKOIbKUX MEPEMEHHBIX.

5.6. [IpousBoiHas HESBHO 33JaHHON (YHKIIHH.



5.7. YacTHbIe pou3BoIHbIE U TU(depeHITHATBI BRICIINX MTOPSIAKOB.
5.8. DkcTpeMyMbl (QYHKIHH JBYX TEPEMEHHBIX, HEOOXOOUMBIE W JOCTAaTOYHBIC YCIOBUS
CYILECTBOBAHMsI TOYEK DKCTPEMYyMA.
5.9. YcnoBHbll 3kcTpeMyM. Metoa MmuokuTenen Jlarpanxka.
5.10. Haumenpliee u HamOonblee 3HA4€HUS (DYHKIMHM HECKOJIBKMX IHEPEMEHHBIX B 3aMKHYTOM
obnacTH.

Paznen 6 «MHTErpasibHOE HCUUCICHUE (YHKIIMH OTHOM IIEPEMEHHOM
6.1. [TepooOpasnas. HeonpeneneHHbI HHTETPAI U €TI0 CBOMCTBA.
6.2. Tabnua OCHOBHBIX HEONPEAEICHHBIX HHTEIPAJIOB.
6.3. YciioBust FHTETPUPYEMOCTH () YHKIIHHA.
6.4. OCHOBHBIE METOJIbI MHTEIPUPOBAHMSA: METOJ HEMOCPEIACTBEHHOTO HMHTETPHPOBAHUS, 3aMEHa
IIEPEMEHHOM B HEOIIPEIEIICHHOM UHTErpajle, MHTEIPUPOBAHKE 10 YaCTSIM.
6.5. MHTerpupoBanme parioHaIbHBIX JPOOCH: pa3ioKeHHe TPOOHON palMOHATBHON (YHKIIUH Ha
npocTeinme IpoOu, MHTErpUPOBAaHUE MPOCTEHININX palMOHAIBHBIX JApo0ei, HMHTErpUpOBaHUE
panMOHATBHBIX ()YHKITHIA.
6.6. InTerpupoBaHue BbIpaXXEHUH, COJlepKaIUX TPUTOHOMETPUYECKHE (DYHKIIUH.
6.7. HTerpupoBaHme HEKOTOPHIX HPPALUOHATBHOCTEH.
6.8. OnpeneneHHbI MHTErpal U €ro OCHOBHBIE CBOWCTBA. ['eOMeTpHUUeCKUil CMBICIT ONPEIETICHHOTO
MHTETpasa.
6.9. Teopema 0 MPOM3BOAHOIN MHTErpaia 1O BEPXHEMY NEPEMEHHOMY Ipe/elny WHTErpUPOBAHUS.
®opmyna Herotona-Jleiibnuma.
6.10. 3ameHa mnepeMeHHOM B OIpelIeJIeHHOM UHTerpane. HTerpupoBaHue 1O YacTIM
OIpeeIEHHOr0 UHTErpaa.
6.11. HecoOCcTBEHHBIE MHTETPAJIBI IEPBOTO U BTOPOTO POJa.
6.12. I'eomerpuueckue TPHIOKEHUS OMNPEACICHHOTO HWHTErpaja. BbIUuCIIeHWe UIMHBI JIyTH,
IoImaau Gurypel, o0bema Tena BparieHus.

Pa3znen 7 «OcHOBBI TEOpUU BEPOSATHOCTEW»
7.1. Ilpeamer Teopuu BEPOSTHOCTEH. DJIeMEHThl KOMOMHATOPUKHU.
7.2. CnyyaiiHble COOBITHS, AEMCTBUS HAl HUMH U KJIaCCU(UKALMs B TEPMUHAX TEOPUU BEPOSITHOCTEMN
Y TEOPUH MHO>KECTB.
7.3. Anrebpa coOBITHIA U €€ OCHOBHBIEC 3aKOHBI.
7.4. Pa3nuuHble MOAXOABI K ONPEAETICHHUIO BEPOSTHOCTH coObITMH. YacToTa COOBITHH.
Knaccuueckoe, cTaTuCTHYECKOE OTIpeiesIeHUE BEpPOSTHOCTU. ['eoMeTpruieckast BEpOsITHOCTb.
7.5. CBolicTBa BEPOATHOCTH.
7.6. CoBMeCTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl Cl105KEeHUST BEPOSATHOCTEN.
7.7. YcnoBHas BEpOSITHOCTb. 3aBUCUMBIE M HE3aBUCUMBIE COObITHA. TeopeMbl yMHOKEHHUS.
7.8. ®opmyna nonHoi BepositHocTH. Dopmynsl baiieca.
7.9. BeposTHOCTD MOSIBIEHUS XOTS ObI OJJHOI'O COOBITHSL.
7.10. ITocnenoBaTenbHOCTh HE3aBUCUMBIX HcTbITaHUH beprymiu. ®opmyna beprymn.
7.11.I1penenbHble TeopeMsl B cxeme bepnymmm: gopmyna [lyaccona, nokanabHas M MHTETrpajibHas
teopeMbl Myaspa-Jlannaca. CoiictBa pynkuuii ['aycca u Jlannaca.
7.12. HauBeposiTHel1Iee YUCII0 HACTYIIIICHUS COOBITHIA.
7.13. Cnyyaitasle BenuuuHsl (CB).
7.14. ®opmbl 3aKOHA pacmnpeaeseHus IUCKpeTHoW ciyuaitHoit Benumuuubl ([ACB): psag wu
MHOTOYTOJIbHUK pacripeiesieH s, yHKIMs pacrupesiesieHus, e€ CBONCTBRa.
7.15. ®@opmMbl 3aKOHa pacrpeaeseHus HenpepblBHON ciyyaiiHoit BenuuuHbl (HCB): dyHkmus u
IUIOTHOCTD pacrpeiesieH s, UX CMbICII, CBOICTBA.
7.16. BeposstHOCTh CB IIpUHATH KOHKPETHOE 3HAYEHHE U MONACTh B UHTEPBAIL.
7.17. OcHoBHBIE uuclOBble xapakTtepuctukun CB: Moma, MeauaHa, MaTeMaTHYECKOE OXKUIAHUE,
JUCTIEPCUS.
7.18. Knaccuueckue 3akoHbl pacnpeznenenHus JICB: OunomwuanbHbiif, [lyaccona (3akoH penkux
SBJICHUI) TEOMETpUYECKOe M  THIEepPreoMeTpUYeckoe pacrpeneneHue. KX  OCHOBHBIE
XapakTepucTuku. [IpumMepsl 3a7a4, IPUBOAAIIMX K YKa3aHHBIM paclpeeICHUsIM.



7.19. 3akonsl pacnpenenenus HCB: paBHOMepHOE, OKa3aTeNbHOE paclpeaeseHue, HOpMalbHbIN
3aKoH pacnpeneneHus. OCHOBHbIE XapakTepUCTUKU. [Ipumepsl 3a1a4, TPUBOASIIUX K YKAa3aHHBIM
pacrpeeneHusIM.
7.20. BeposTHOCTb IONIaIaHNsl HOpMajlbHO pactnpeaencHHol CB B 3a1aHHbII HHTEpBAL.
7.21. IIpaBUIIO TpEX CUTM.

Pazgen 8 «OcHOBBI MaTeMaTUUECKOU CTATUCTUKI
8.1. [Ipeamer MareMaTHYEeCKOW CTAaTUCTUKHU. [ 'eHepasibHas COBOKYMHOCTh. Bribopka. CrocoOsl
oT0opa, 00ecTIeYnBaKOIINE PEIPE3EHTATUBHOCTD BEIOOPKHU.
8.2. CraTucTuuecKuil psii  pacmpelesieHus. OMmmupudeckoe pacnpezenenue. llomuron u
TUCTOrpaMMa.
8.3. YuncnoBslie BEIOOPOYHBIE XapaKTEPUCTUKU: CpeiHEE 3HAUCHHE, pa30poc; METOIbI UX pacyera.
8.4. Toueunsle ¥ UHTEpPBAIbHBIC OICHKM TMapaMETPOB pacHpeleleHus MO  BBIOOpKE.
HecmemneHHOCTD, COCTOSTENBHOCT, 3(PPEKTUBHOCTH OICHKH. JloBepHTENbHAs BEPOATHOCTH U
JIOBEPUTEIbHBINA HHTEPBAI.
8.5. JloBeputenbHbIE WHTEPBANbI JUIsI TMapaMeTpPOB HOPMAJbHO pACHpEIeNICHHON CIy4aiHOM
BEJIMYMHBI.
8.6. Cratucruueckas mpoBepka rurnote3. OmuOKH epBOro U BTOPOTO POJIa.

Kpurepuii cornacus [Tupcona. [IpoBepka runotessl 0 BUI€ 3aKOHA pacIpeieICHUs.

3.6 IlepeyeHb TUMOBBIX MPOCTHIX NPAKTHYECKUX 3aJaHUI K IK3aMeHY
(IS OLIEHKU YMEHMI)

1 A—12 B—ZOle A-BuB"-A
. Jlansl Mmatpunsr A = 1 2 uB= 11 2/ alTH MaTPHIBI " .
2. JlaHbl J1BE TOYKH A(5; 3) u B(O; -6). Haiitu mmny otpeska AB U KOOpAMHATBEI €ro

cepenunbl. CocTaBuTh ypapHenue: 1) npamoii AB; 2) mpsmoit mpoxoasmeii uepes Touxy M (1; -2)
, TapaienbHo npsmoii AB.

. 2 2
3. Haiitu Gonpluyl0o M Maiylo IOJNYOCH 3JUIMICA, 3aJaHHOro ypasHenmem 4X°+ Yy =16.

ITocTpouTs dMIIC.

§ . (x+3)? _(2x-1)
4.  Haiitu npenenst: a) I|m2— , 6) lim|——| .
x>12%% + AX— 6 x—>+o\ 2X + 3

X+1 —5< x<-2,

5. Hccaenosats KIIHAIO Y = Ha HEIPEPLIBHOCTL, HAWTU TOYK
) y

X4, —2<x<l,
paspeiBa pyHKINHU U oripeenauTh e€ Tull. [locTponTs cxemaTnuecku rpaduk QyHKIUH.
5 3x° +4x
6. OnpenenuTs ypaBHEHHE FOPU3OHTAIIBHOM aCHMITOTHI rpaduka GyHKImHu: Y = W
—2ZX
5 _e¥—e”-x _ .. l+x-1
7.  Haittu npenensl, ucnons3ys npasmio Jommrans: a) [im 5 ;6) lim — .
x—0 X x>0 X° 4 X

dy x3 X =arcsin 3t,
8. Haiitu —,ecmu 1) Y = 2) ) ey —x’y+2x=0.
dx y=In(1-9t%)

sinx

y

9.  Haiitu yacTHBIE IPOU3BOIHBIE BTOPOTO MOPAAKA PyHKIMU Z = In(xy)+ =
X



X2 4
VX +4

11. Ha Bepumny Benyt 8 mopor. CKOIBKMMH CHOCOOAMH TYPUCT MOKET HMOAHATHCA HAa IOpY U

0 2
10. Beruncnuts: a) jzl‘xdx; 0) J.
] 1

CIIyCTUTBCS C HE€, HE MOBTOPAS MapuipyTa’?

12. B uexe pa6otaior 6 My:xurH u 4 sxkeHIMHLL 1o TabelbHBIM HOMEpaM HayTaj 0TOOpaHbl 7
yesoBeK. HaiiTu BEpOSITHOCTD TOTO, UTO CPEH OTOOPAHHBIX JIUI OKAXKYTCS 3 )KEHIIMHBI.

13. Tpu crpeka mpou3BeNH MO OJHOMY BHICTPENY HO 1M, BeposaTHOCTh HOpasKeH s LEIH
MepBbIM CTpesIKOM paBHa 0,7, 111 BTOpOro v Tpethero coorserctBeHHo 0,8 u 0,9. Haiitu
BEPOATHOCTH TOTO UTO: 1) BCe TPH CTpeJiKa MOPa3sT 1elb; 2) TOIbKO OJUH U3 CTPEJIKOB ITOPA3UT
1eb.

14. C nepsoro aBromara Ha c6opky nocrynator 20 % neranei, co BToporo -30%, ¢ TpeThero —
50%. IlepBebIit aBTOMAaT naet B cpeaHeM 0,2% Opaxka, BTopoit — 0,3%, tpetuii — 0,1%. Haiitu
BEPOATHOCTH TOTO, UTO MMOCTYIUBIIAs HA COOPKY JIeTallb — OpakoBaHHas.

15. BeposrHocTs BeIMIpBIIIA 10 J0TEpeiinomy Ounety p=0,3. Umeercs 4 6unera. Onpenenurs
BEPOATHOCTH BCEX BO3MOKHBIX MCXOJOB Ui BIaJEbIa 3TUX OUJIETOB: a) HU OJUH OHUIIET He
BBIMTPAcT; 0) BBIMTPACT OJUH OUJIET; B) IBA OMJIeTa BRIMTPAIOT; T)3 OuieTa BEIMTPAIOT; 1) 4 Ouiera
BBIUTPAIOT.

16. BeposTHOCTH H3rOTOBICHUS OpakoBaHHOrO K3enus pasHa 0,0002. BbIUMCIUTL BEPOATHOCTD
TOT0, YTO KOHTpOJIEp, mpoBepsaomui kadectBo 5000 uznenuii o0OHapyKUT cpeau Hux 4
OpaKOBaHHBIX.

17. Jlan 3akoH pacnpeneneHus TUCKPETHOI CITydaliHON BETUYHMHBL X:

X 1 3 6 8

0 0.2 0.1 Ps 0.3
Haiitu: 1)3HaueHune BeposITHOCTH P3, COOTBETCTBYIOIIEE 3HAUEHUIO X3;

2) uncnossie xapaktepuctuku M (X), D(X) u o(X); 3) dynxmuio pacnpenenenus F(X).

HOCTpOI/ITL rpa(bI/IK @yHKHI/H/I F (X) ¥ MHOT'OYTOJIbHHUK pacpeacICHUS CnyqaﬁHoi/’I BEJIMYMHBI X.
18. JlnutensHOCTh  6E30TKA3HOIM paboThl DJIEMEHTa WMEET T0Ka3aTeIbHOE pachpenesieHne
-0,02t o
F (t) =]1-¢e (t > 0). Haitu BEPOSITHOCTH TOTI'O, YTO 34 24 Jaca 371eMeHT HEe OTKaXeET.

19. HenpepeiBHas cnywaiinas BeqmumHa ~ X paclpesielieHa MO HOPMAILHOMY 3aKOHY
(X-1y°
=—F——€ ¥ . Haiitru M (X), D(X). HaiiTu BEpOATHOCTH TOTO, YTO B PE3yJIbTATE

f(x)_4\/ﬁ _

ucnbITaHus X MPUMET 3HaYCHHE, 3aKII0UYeHHOE B HHTepBaie (5;9).

3.7 IlepevyeHb THMOBBIX MPAKTHYECKHUX 32IaHUI K IK3aMeHY
(st OLIEHKW HABBIKOB U (WJIH) OIIBITA JACSITEIHHOCTH)



X, —4X, —4X%, =0,
Haiitn 3Ha4YeHHE X, B PEIICHUN CHCTEMBI: § 3%, — DX, —6X; =1,
3X, + X, + X3 =—4.

Haiitn skerpemymsl pyukmun Z = 9X° + y> +18x—4y +7.

o o o 3
Haiitu wiomaas mwiockoii Gpurypsl, orpanudennoil muauavu Y = X~ +1, X=3, y =0.

Jan cratuctudeckuil psi npusHaka X. BEIBUHYTH THIIOTE3Y O paclpeleiCHUH T'eHepalbHOM
COBOKYITHOCTH IO BBIOOPOYHBIM JAaHHBIM C MOMOIIBI0 KpuTepus [lupcoHa mnpu ypoBHE
sgaunmoctd ¢.=0.01.

Xi 3 4 5 6 / 8 9
ni 3 9 19 36 17 8 2

Jan cratucrtudeckuil psin npuszHaka X. BeABUHYTh MMIIOTE3Y O paclpeneseHUH T'€HepalbHOM
COBOKYITHOCTH II0 BBIOOPOYHBIM JAaHHBIM C HOMOINbIO Kputepus Ilupcona mnpu yposHe
saaunmoctu 0.=0.01.

Qi-Qi+1 11-13 13-15 15-17 17-19 19-21 21-2 23-25
ni 8 12 23 35 21 14 10




4. MeToan4yeckue MaTepuaJbl, onpeaessiiolye Npoueaypy oleHnBaHus
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IIOMOIIBIO OLIEHOUHBIX CPE/ACTB B
COOTBETCTBUU C paboyell MporpaMMoin AUCLIUILINHBIL.

HanmenoBanue
OLEHOUHOrO OmnwcaHus MPOLEAYPHI IPOBEACHUS KOHTPOIFHO-OIIEHOYHOTO MEPOTIPHUSTHS M MPOIETYPHI
OILICHMBAHMUS PE3YNIbTAaTOB O0YUCHHUS
cpencTBa

[IperomaBaTens HE MeEHe, YeM 3a [IBE HEIEelH 10 cpoka 3ammutel PI'P momkeH cooOmuTh
KaxaoMmy oOydarormemycst Homep Bapuanta PI'P. 3amanams PI'P BBUTOKEHBI B 3J1€KTpOHHON
nHpopMannoHHO-00pa3oBaTensHOH cpene Vpl VIIC, nocTymHo# oOydaromemMycs 4epes ero
ngHbI kKabuaeT. PI'P momkHa OBITH BBITIOTHEHA B YCTaHOBIICHHBIH IPETIOAAaBATEIEM CPOK
PacuerHo-Tpadmueckas | ¥ B COOTBETCTBHU C TpeOOBaHUAMH K oopmienuto PI'P (TekcToBoii u rpadudeckoii yactei),
pa6ora (PT'P) chopmynaupoBanHeiMH B [lonoxennn «TpeOoBanust K OQOPMIICHHIO TEKCTOBOH H
rpaguyeckoil JoKyMeHTanuud. HopmokoHTpoib» (B mnocienHeid pexakuuu). PT'P B
HA3HA4YCHHBIN CPOK CHAIOTCS Ha NpoBepKy. Ecnu npenycmorpena ycrHas 3amura PI'P, To
oOyuatomuiics 00bsACHIET peleHUe 3a1a4, YKa3aHHBIX MTPero/iaBaTeieM, U OTBeYaeT Ha ero
BOIIPOCHI

BeimosnHeHre pa3HOYypOBHEBBIX 33/1a4 (3alaHKi ), IPEyCMOTPEHHBIX paboyel IporpaMMoii
Pa3HoypoBHeBas 3ajaua | TUCIMIUIMHBL, IPOBOJAATCA BO BpeMs IMPAaKTHUECKUX 3aHATHIL. Bo BpeMs BhINOIHEHUS 3a1a4
(3aganue) (3amaHmii) paspernaercs TOJB30BAaThCS YYEOHHKAMH, CIPaBOYHMKAMH, KOHCIEKTaMHU
JIEKLIUH, TeTpafsMHU JUIsl IPAKTUYECKUX 3aHATUN

TecTupoBaHHe NPOBOAUTCS MO PE3yJIbTATaM OCBOCHHS TEM WIIH Pa3JelIOB JUCLIHIUIMHBI UIN
[I0 OKOHYAHMIO €€ M3Y4YCHHUsS BO BpeMs NPaKTUYECKUX 3aHATHI. Bo Bpems npoBeneHus

TectupoBanue TECTHPOBAaHUS IIONb30BaThCsl Y4eOHMKAMM, CIpPAaBOYHHKAMM, KOHCIEKTaMH JICKIHUH,
(KOMITBIOTEpHBIE TETPalsIMHU I [IPAKTUYECKUX 3aHATUHN He paspeleHo. IIpenonasarens Ha MPaKTUYECKOM
TEXHOJIOTHH) 3aHSTHH, IPEIILIECTBYIONIEM 3aHITHIO IPOBEACHHS TECTa, JOBOAUT A0 00YUAIOIIUXCS: TEMBI,

KOJIMYECTBO 38,[[3HI/II>1 B TECTC, BpPCEMs BBIIIOJIHCHUA. Pe3yJ'H)TaTLI TECTUPOBAHUA BUIHBI
obyyaronieMycs Ha KOMIIBIOTEpE Cpasy MOciie MPOXOKICHHUS TeCTa

[TpoBepouHbie paboThI, IpeTyCMOTPEHHBIE paboUeii MPOrpaMMOi AUCIUILTUHBL, IPOBOASATCS
BO BpeMs IIPAKTUYECKUX 3aHATUH. BapraHTOB IIpoBepouHOi paboThI IO TeMe HE MEHEe BYX.
Bo BpeMs BBINOJIHEHUS MPOBEPOYHON pabOTHI pa3pelIeHO IMOJIB30BATHCSA TETPAIIMH IS
MpaKTU4YeCKuX 3aHATHH. IIpermomaBaTens Ha MPAKTHUYECKOM 3aHATHH, NPEANIECTBYIOIIEM
IIpoBepounas pabota 3aHATHIO TPOBEIEHUS TPOBEPOUHON pabOTHI, JOBOJMT 10 00YJAIOIINXCS TEMY POBEPOYHON
paboTHI, KOJIMYECTBO 3aJaHWHl B MPOBEpOYHONM paboTe, BpeMs e¢ BHINOIHCHHS.
[IperonaBaTens WHPOpPMHpPYET OOYYAOIIUXCA O pe3yiIbTaTax MpPOBEpKH pabOTHl Ha
CIIEIYIOIIEM 3aHSATHH TOCIe MPOBEICHUS IMPOBEPOYHON pPabOTHI, MPOBEPEHHBIC PaOOTHI
TperoJaBaTeb BO3BpamacT 00yJaroIuMcst

I[J'ISI opraHusalii M MPOBCACHUA HpOMe)KyTOQHOﬁ aTrTeCcrallui COCTaBJIAKOTCA THUIIOBBIC
KOHTPOJIbHBIE 3aJJaHNS UM UHBIE MaTepHallbl, HEOOXOUMBbIE JJIsl OLICHKH 3HAaHWH, yMEHUH, HAaBBIKOB
U (WJIK) OMbITa IEATENbHOCTH, XapaKTePU3YIOLINX 3Tanbl (OPMUPOBAHUS KOMIIETEHLIUN B IIpoliecce
OCBOEHMS 00pa30BaTEIbHOM MPOrpaMMBbI.

HepequL TCOPCTUYCCKHUX BOIPOCOB MW THUIIOBLIC IMPAKTUYCCKUE 3aJJaHUA PA3HOTO YPOBHMA
CJIO)KHOCTU JJIsi TPOBEJICHHsI MPOMEXYTOUHOM arTecTaluy OoOydaroluecs MOJy4aloT B Hayaje
ceMecTpa d4epe3 JIJIEKTPOHHYI0 HH(OpMalmoHHO-o0pa3oBarenbHyto cpeny Hpl' YIIC (nmuunsrii
KaOMHET 00yJaromerocs).

Onucanue npouenyp NpoBeJeHUsi NPOMEKYTOYHOM aTTeCTAMHU B (pOpMe IK3aMeHA
1 OLICHMBAHUS Pe3yJbTATOB 00y4eHHs
[IpomexyTrouHas arrecranus B (opMe 3K3aMeHa MPOBOIAUTCS ITyTEM YCTHOTO coOece10BaHus
1o 6uneraM win B GopMe KOMIbIOTEPHOTO TECTUPOBAHUSI.

[Ipn mnpoBegeHMM TNPOMEKYTOUHOM arTecTauuu B ¢dopMe cobOeceoBaHUs OUIIETHI
COCTaBJIAIOTCS TAKUM 00pa3oM, UTOOBI KaXKAbII M3 HUX BKIIOYAJ B ce0s TEOPETUYECKHE BOIPOCHI U
MPAKTUYECKHE 3a/1aHusl.

buner coxmepxutr: n1Ba TEOPETHUECKHMX BOIpoca Il OLEHKM 3HaHuM. Teopernueckue
BOIPOCHI BEIOUPAIOTCS U3 IEPEYHS BOIIPOCOB K SK3aMEHY; JIBa MPAKTUYECKUX 3a/1aHus: OJTHO U3 HUX
JUI OLEHKH YMEHHUH (BBIOMpaeTcsi U3 IMEpeuHs TUIOBBIX MPOCTHIX MPAKTUYECKHX 3aJaHui K



9K3aMEeHY); APYroe MPaKTHYECKOE 3aJaHHe Ul OICHKH HAaBHIKOB M (WJIM) OMBITA ACATEIBHOCTH
(BBIOMpAIOTCS U3 MEPEUHS TUMIOBBIX MPAKTUIESCKUX 3aJIaHUH K IK3aMEHY).

PacnpenenceHre TeoOpeTHUECKUX BOIIPOCOB M MPAKTUYCCKHUX 33aJaHHU 110 SK3aMEHAIIMOHHBIM
OuyeTaM HaxOJUTCSA B 3aKPBITOM JJIsi 0Oydaronmxcs goctyne. Pa3paboranHblii KOMIUIEKT OMIIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B DIIEKTPOHHYIO HH()OPMAIHOHHO-00PAa30BaTCILHYIO CpEay
NpI'YIIC, a xpanutcs Ha kadeape-pa3padoTurke (HOHIOB OIIEHOUYHBIX CPE/ICTB.

Ha sk3amene oOywaromuiicsi Oepetr Ouier, uiss MOATOTOBKM OTBETa HA HK3aMEHAI[MOHHBIN
ouner oOyuaromeMycst OTBOAUTCS BpeMs B npeaenax 45 Munyt. B mpouecce oTBera o0y4aromerocs
Ha BOIIPOCHI M 33JIaHusI OMJIETa, TIPENoIaBaTeb MOXKET 3a/1aBaTh JIOTIOJIHUTEIILHBIC BOIIPOCHI.

Kaxnprii Bompoc/3amanue Owusera OIEHHBACTCS IO YeThIpeXOaIbHON CcUCTeMe, a jaiee
BBIUUCIISICTCS CpellHee apU(PMETHYECKOE OIEHOK, MOJYYEHHBIX 3a KaKIbld BOMPOC/3aJaHHE.
Cpennee apuMeTHIECKOE OIICHOK OKPYIIISIETCS JI0 LEJIOTO 110 MPaBUIaM OKPYTIICHHSI

[Ipu mpoBeneHMM NPOMEXKYTOUHOH arrecTanud B (GOpPME KOMIIBIOTEPHOTO TECTUPOBAHHS
BapHUaHT TECTOBOTO 3aJaHust PopMUpYeTCst 13 (OH/IA TECTOBBIX 3aIaHUH 110 JUCIUTUIMHE CITyJaitHBIM
o0pa3om, Ho ¢ ycroBueM: 50 % 3agaHuii JOIKHBI OBITH 33IaHUSMHU OTKPBITOTO TUMA 1 50 % 3amanuit
— 3aKPBITOTO THIIA.

Oo0pasen 3K3aMeHAIIMOHHOT0 OuJieTa
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1. IloHaTHEe YacTHBIX IMPOU3BOJHBIX IICPBOIO M BTOPOI'0 ITOPAAKOB q)YHKI_II/II/I HECKOJIBKUX
NIEPEMECHHBIX.

2. KpuBble BTOporo nopsjaka: rumnepoosa.

)

3. Haiitu Touku 9KCTpEMYMaA U UHTCPBAJIbI MOHOTOHHOCTH (1)YHKI_II/II/II y= > 4 .
X"+

X+ X, + X, =2,
4. Haiitu 3HaueHUe X, B PEIICHUM CUCTEMBIL: § X; + 2X2 + 3X3 =0,

X, +3X, + 6%, =11.




