OEJNEPAJIBHOE ATEHTCTBO XEJIE3BHOJOPOXHOI'O TPAHCITIOPTA
denepanbHOE TOCYAAPCTBEHHOE OFOIKETHOE 00pa30BaTEIbHOE YUPEKIICHUE BBICIIETO

oOpa3zoBanus «VpKyTckuil rocyapCcTBEHHBIN YHUBEPCUTET yTEH COOOIICHUS»
(®T'BOY BO UpI'VIIC)

3adaiikajabCKUil HHCTHTYT 7KeJ1e3HOA0POKHOI0 TPAHCIIOPTA —
¢mman @enepaibHOro rocy1apcTBEHHOI0 OF0KETHOTO 00pa30BaATENIbHOTO YUPEKACHUS

BhIcHIero oOpa3oBanus «VIpKyTCKUi TOCY1apCTBEHHBI YHUBEPCUTET MTyTeH COOOIICHNUS
(3a06MKT UpI'VIIC)

YTBEPXJIEHA
MPUKA30M H. 0. peKTopa
oT «17» mronsg 2022 r. Ne 77

b1.0.07 MaTtemaTuka
paboyas mporpamMMa JUCIUILIHHBI

Hanpasnenue noaroropku — 38.03.01 DxoHOMKKA
[Mpodwuns — Byxranrepckuii yuer, aHAIIU3 U ayTUT
KBanudukarnus BeIMycKHUKA — OaKagaBp
®dopma u cpok 00yueHus — ouHas hopMma, 4 Toja 00yUIeHUS;
04HO-3a04Hag dopMa, 4 roja 8 MecsIeB 00YUESHUS
Kadenpa-pazpaborunk nporpammsel — [IpukiiagHas MeXaHUKa U MAaTeMaTHKA

OO6m1ast TpyI0eMKOCTh B 3.€. — 13 DopMEI MPOMEKYTOYHOM aTTSCTAIIMU B CEMECTpax

Yacos 1o yueOHOMY Tutany — 468  ouHas popma oOyueHHs: dk3aMeH 1 cemecTp,
9K3aMeH 2 ceMecTp, PK3aMeH 3 ceMecTp
ouHO-3209Has popma oOydeHus: 3k3aMeH | cemecTp,
AK3aMeH 2 ceMecTp, PK3aMeH 3 ceMecTp

Ounas ¢popma o0yueHust Pacnpenesienne 4acoB TMCUUIJIMHBI M0 CeMeCTPaM
Cemectp 1 2 3 Wroro
Uucio HeJieNb B CEMECTpE 17 17 17

Bun zanatuit Yacos no YII Yacos no YII Yacos no YII Yacos no YII
AynuropHasi KOHTaKTHasi padora no 85 85 51 221
BH/IaM Y4eOHbIX 3aHATHIi
— JIEKITUHI 34 34 17 85
— IPaKTHYECKHUE 51 51 34 136
— J1ab0paTOpHBIC
CamocTosiTebHasi padoTa 59 59 21 139
IK3aMeH 36 36 36 108

Hroro 180 180 108 468
OuHo-3a0uHasi popma o0yueHus Pacnpenesienne 4acoB IMCHUILIMHBI 110 CeMeCTPam
Cemectp 1 2 3 Hroro
Uncno HeJeNnb B CEMeCTpe 17 17 17

Bupn 3anaruii Yacos no YII Yacos no YII Yacos no YII Yacos no YII
Ayautopnas KOHTAKTHAA pa6ora o 51 51 34 136
BH/IaM Y4eOHbIX 3aHATHIi
— JIEKIUHA 17 17 17 51
— IPAKTHUYECKHE 34 34 17 85
— 1abopaTopHbIe
CamocrosiTejibHasi padora 102 102 47 251
IK3aMeH 27 27 27 81

Hroro 180 180 108 468
VII — y4eOHbIi mi1aH.
UUTA

OneKTPOHHBIN AOKYMeHT BbirpyxeH ns ENC ®rbOY BO UplYTIC n cooTBETCTBYET OpUrMHany

Moanucant ®rE0Y BO UplYTMC Tpodumos HO.A.
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PaGouas mporpamMma AUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C DenepanbHbIM
rOCY/IapCTBEHHBIM 00pPa30BATEIbHBIM CTAHIAPTOM BBICIIETO OOpa3oBaHUs — OakamaBpHwar IO
HanpapyieHuto noAarotoBku 38.03.01 DxoHOMHUKA, YTBEpPKICHHBIM IMPUKA30M MHHHUCTEpPCTBA
obOpazoBanus u Hayku Poccuiickoit @eaepannu ot 12.08.2020 r. Ne 954.

[Iporpammy cocraBuir:

K.(}.-M.H., noueHt kadeapsr [IMuM T.D. Hocanbsckas

PaGouas mporpamMma paccMoTpeHa u oo0peHa Jj1sl UCIIOB30BaHus B y4eOHOM IpoIiecce

Ha 3acefannu kadenapsl «[IpukinagHas MexaHuKa U MaTeMaTHKay, MPOTOKON OT «16» Mas 2022 r
Ne 9

3aB. kadenpoi, K.¢.-M.H., TOIICHT H.B. ITemkos

COI''TACOBAHO

Kadenpa «xonoMuka u ynpasieHuey», mpoTokos ot «20» mas 2022 r Ne 8.

3aB. kadenpoi, K.3.H., JOLEHT O.J1. beicTpoBa



1 IIEJH U 3AJAUM JUCHUATIIVHBI

1.1 He.]'[l/l npenogaBaHus THCHHUILIMHBI

(hopMHpPOBaHUE JMYHOCTH OOYYalOIIErocs, pa3BUTHE €ro MHTENIEKTa U CIIOCOOHOCTEH K JIOTMUECKOMY

MBIIIJIICHUIO
o6yquMe OCHOBHBIM MCTOJaM aHajJnM3a U MOACJINPOBAHUA MPOLUECCOB U ﬂBHGHl/Iﬁ, B])Ipa6OTKa HaBBbIKOB
2 pemeHusa 3aaad 9KOHOMHKO-MATCMAaTHYCCKOIO COACPIKAaHUA C HCIIOJIBb30BAHHUEM JDJIIEMCHTOB JIMHCHHOMN

aHFe6pr 1 MAaTCMAaTHYCCKOI0 aHalJin3a

(1)OpMI/Ip0BaHI/IC Hpe,I[CTaBJICHI/II;’I O METoAax, MOACIAX H HpI/IéMaX, IIO3BOJIAOIINX OIMMCBIBATH ABJICHHA U

3 MIPOIIECCHI, TPOTEKAIOMINE B YCIOBUAX CTOXACTUIECKOW HEONPEIeIEHHOCTH
1.2 3apa4u JUCHUILINHBI
1 03HAKOMHUTH OOYYAIONIMXCS C OCHOBHBIMH IIOHATHUSMH W METOJaMH IJIMHEHHOH anreOpsl U
MaTeMaTHYECKOTO aHaIu3a
) MIPOAEMOHCTPHUPOBATh OOYYAIOIIUMCS CYIIHOCTH HAyYHOTO MOJX0Ma, CHenu(UKy JUHEHHOH anreOpbl 1

MAaTeMAaTHYCCKOI'0 dHaJin3a U UX poJib B pCHICHUHU Y9KOHOMHWKO-MATCMATHYICCKUX 3a1a4

3 HAY4IUTb 06yqaloumxc;1 IIpueMaM HUCCJICAOBAHNA U PCHICHHS 9KOHOMHUKO-MATCMATHICCKUX 3ada4

BLIpa6OTaTL y 06yqaloumxc;1 YMCHUC AHAJIM3HUPOBATH IOJYYCHHBIC PE3YJIbTAThbl, IIPUBUTH UM HABBIKA

4 CaMOCTOSTEIILHOTO U3YUEHUsI TUTEPATypHl 110 JAHHOW JTMCUIUILIHHE U €€ NPHIOKCHUSIM

5 OpPHEHTHPOBAaTh OOYYAIOIIMXCS HA TPHUIOKEHHE JIMHEHHOH anreOpbl M MaTeMaTH4YeCKOTO aHalin3a B
npodecCHOHANBLHOMN NIESITeNIbHOCTH, HA TPUMEHEHHE K PEIICHUIO MPUKJIAIHBIX MaTeMaTHYECKHX 3a1a4

6 U3JI0KEHHE OCHOB TEOPUU BEPOATHOCTEH, U3yueHHE KJIACCHUECKUX U CHEIMaJIbHBIX 3aKOHOB
pacnpesieneHusi CIyJaiHbIX BeJTHUYUH

7 CO3/1aHHe MPECTABICHUH O MPAKTUYECKUX MIPUMEHEHHUIX TEOPHUH BEPOSTHOCTEH

3 00y4eHHEe OCHOBAM CTATHCTHYECKOTO MOJECIMPOBAHMA, METOJaM OOpabOTKM U aHalIW3a CTaTUCTHYECKUX
JTAHHBIX

1.3 ].[em; BOCIIUTAHMSI M 321a4i BOCIIUTATEIbHOM paﬁOTLI B paMKax IMCHUIIJINHbI

HayuHno-00pa3oBaTenabHOE BOCIUTAHUE 00YyUarOMIUXCs

Llens HayuHO-00pa30BaTENILHOTO BOCIUTAHMS — CO3JAaHME YCIOBHH A pealu3alid Hay4HO-00pa30BaTEIbHOTO
NOTeHIMaj1a o0yJaromuxcs B GopMe HaCTaBHUUECTBA, THIOTOPCTBA, HAYYHOTO TBOPYECTBA.

Llens nqocTHraeTes Mo Mepe PeLICHHUSI B €AMHCTBE CIACAYOIIIX 3a1a4:

— (opMupoBaHHE CHCTEMHOTO M KPUTHYECKOTO MBINUICHMS, MOTHBAlUWH K OOYUYEHHIO, pa3BHTHE HHTEpeca K
TBOPYECKOI HayYHOI e TeIbHOCTH;

— CO3/IaHME B CTYIECHUYECKOH cpelie aTMOC(epsl B3aUMHOM TpeOOBaTEILHOCTH K OBIAACHUIO 3HAHUSAMH, YMEHHAMH U
HaBBIKaMH;

— MOITYJIAPU3aLMs HAYYHBIX 3HAHUN CPeI 00yJaromuXcs;

- COﬂeﬁCTBHe TMOBBIIICHUIO MTPUBJICKATCIIbHOCTHU HAYKHU, MOAJACPIKKA HAYIYHO-TEXHUYECKOTO TBOPUYECTBA,

— CO3/IaHHe YCIOBHUM ISl TIOJMYYCHUsT OOYYAFOLIMMHUCS JOCTOBEPHONH MH(GOPMAIUK O TEPEAOBBIX JOCTHKEHUAX U
OTKPBITHUAX MI/IpOBOﬁ U OTE€YECTBEHHOM HayKH, MOBBIHNICHHUA 3aMHTECPECOBAHHOCTH B HAYYHBIX IMO3HAHUAX 06
YCTPOMCTBE MHpa U OOLIECTBA;

— COBEPIICHCTBOBAHUC OpraHru3alun 1 rnjiaHupOBaHUL CaMOCTOSITEILHON pa6OTI)I 06yqa10umxc;1 Kak
00pa30BaTeIbHON TEXHOJIOTUN (POPMHUPOBAHUS Oy IYIIETO CICIIMAIKNCTA yTeM UHIMBUAYAIbHON O3HABATEILHON U
HCCIICI0BATENIbCKOM ASSITSIBHOCTH

2 MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII

bnok/gacte OITOIT | bnok 1. Jucunmnmnsl (Monynn) / Obs3aTenbpHas 4acTh

2.1 TpeGoBaHus K NPeABAPUTEILHON MOATOTOBKE 00y4a0LIerocsi

1 | Jucnuumaa 51.0.07 MaremaTrka n3ydaeTcsl Ha Ha4aJabHOM dTane (OpMUPOBAaHUsI KOMIIETEHIMN

2.2 IMCHMIUIMHBI U MPAKTHKH, JUISI KOTOPBHIX H3y4YeHHe TAHHOM TUCIUILIUHbI
He00X0IMMO KaK NpeAliecTBYLIee

1 51.0.01 ®unocodus

b1.0.18 Cuctema MeHe>KMEHTA KaueCTBa

3 Bb3.01(1) IonrotoBka k mpomeaype 3aluThl BEITYCKHON KBAMH(UKAITMOHHONW pabOTHI




3 IIJIAHUPYEMBIE PE3YJIbTATBIOBYUEHMUS 11O JUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUAMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOI' PAMMBI

Koa u Ko m HammMeHOBaHHE

HaHMEHOBaHHUE HHIHKATOPA Inannpyemsble pe3yJbTaThl 00yUeHHS

KOMIIETEHIM U JOCTHKEHUS KOMIIETEeHIIUH
VK-1. Ciocoben VK-1.1. Ananusupyer 3HATh: METOJOJOTHI0 CHCTEMHOIO NOJAXOJA, HPUHLUIIBI
OCYILECTBIIAITh POOJIEMHYIO CHTYaITHIO pa3paboTKy TIaHa BEITIOTHEHUS MPOEKTA (PEIICHUsS 3a1a9H)
ITOMCK, (3amauy) u BBIOEISICT € B ctepe mpodeccHoHaTbHON AEATENIFHOCTH Ha BCEX €ro
KPUTHIECCKIHA 0a30BBIE COCTABJISIOIINE. JTamnax
aHajJu3 ¥ CHHTE3 dopmynupyeT Ymerb:  pemarp  3agadd, — TpeOyIOIIWEe  HAaBBHIKOB
uHpOpMAaLNH, MaTEeMaTHIECKYIO abCTPaKTHOTO MBIIIICHHS, pa3pabatbIBaTh IJ1aH
MPUMEHSTh MOCTaHOBKY 3a/1a4H. BEIIOJIHEHUS TpoekTa B cdepe mpodeccrnoHaIbHON
CUCTeMHBbIN TIoaxoy; | PaccmaTpuBaet pa3nnyHbie JIESITEIbHOCTH, MPEIyCMaTPUBasi MPOOJIEMHbBIC CUTYAIlUH U
JUTSL pELICHUS BapUaHTHI PEIICHUS PHUCKHU
MIOCTaBJIEHHBIX npoOJIEMHOM CUTyaLK Baanern: MerogamMu aHaliM3a M CHHTE3a, METOJAMH
3a1a4 (3amaun), paspabaTbIBaeT IUIAHMPOBAHUS U BHIOJHEHHS IIPOEKTOB (pELICHUS 3a1a4H)

AJITOPUTMBI UX pCaiu3allin

B YCJIOBUSX HEOIPEEIIEHHOCTH, OCYIECTBIISAS PyKOBOACTBO
MPOEKTOM (TOJIEPKUBAsI BHITIOJIHEHUE MPOEKTA)

4 CTPYKTYPA U COAEPKAHUE JNCHUIIJIMHBI

Kon

HaumeHoBaHHe pa3/ie/ioB, TeM
M BUJI0B padoThl

Ounas ¢gopma

Ouno-3a04nas popma *Kon

Yacel

Yacel HHIHKATOpa

Cemectp ek

Ip

CemeCTp AOCTHKCHUS

KOMIICTCHIIUN

JIa6 | CP Jlexk | IIp | JIag | CP

1.0

Pazpnen 1. JIuneiinas aiaredpa 1 8

12

8 1 4 8 16 YK-1.1

Tema 1: KommuiekcHbIE 9ncia.
1. KomruiekcHble yrcia B
anrebpanveckoit popme.

2. TpuroHoMeTpuuecKas 1

1.1 mokasaresbHast pOpMBbI 1 2

TIJIOCKOCTH

KOMIUTEKCHOTO YHCIIA.
3. TToctpoeHue ToUYeK U
obGJiacTei Ha KOMILUICKCHOM

YK-1.1

ONPEACIIUTEIN.

1.2

MaTpUIbl

Tema 2: Matpuusl 1

1. MaTtpwuubl, UX CBOHCTBA,
OIepaLyu HaJl MATPHLIAMH.
2. Boluncrienue U CBOMCTBa 1 2
oTpenieNnuTenei.

3. CoOcTBEHHBIE 3HAYCHUS U
COOCTBEHHBIE BEKTOPHI

YK-1.1

1.3

Tema 3: OOpaTUMOCTb MaTpPUIL.
1. PaHr MaTpHIBI U CIIOCOOBI
€ro OTPE/ICIICHNSI.

2. bazucHslit MUHOD.

3. DKBHBaJIEHTHbIE
npeoOpa30BaHKs MATPHIL

VK-1.1

1.4 Kanemmu.

MCTOT

Tema 4: Cucrembl TMHEHHBIX
anrebpanveckux ypaBHEHHH.
1. OCHOBHEIE ITOHSTHSI.

2. Teopema Kponekepa-

3. MeTozsl pelIeHust CUCTeM
ypaBHeHuii: metox ["aycca,
meron Kpamepa, MaTpudHbIit

YK-1.1

2.0

reoMeTpusi

Pa3pen 2. Bextopnas
anredpa. AHaJUTHYECKAs 1 12

18

12 1 6 8 24 YK-1.1




2.1

Tema 5: CucteMsl KOOpANHAT
Ha IPSIMOH, TIIOCKOCTH U B
TPOCTPAHCTBE.

1. TIpoctpanctBa R2 u R3.

2. BekTop, ero KOOpAUHATEI
JUTMHA.

3. JIuHeitHbIC OnepaIiy HaJ
BEKTOPAMH B T€OMETPHIECKOH
KOOPAMHATHO#H (hopmax

YK-1.1

22

Tema 6: IIpousBenenue
BEKTOPOB.

1. CxansipHOE IPOU3BE/ICHNE
BEKTOPOB, €ETO CBOMCTBA,
BEIUHCIICHHE, TIPHAIOKEHUSL.
CKaJspHBIN KBaJpar.

2. BektopHOe npon3BecHIe
BEKTOPOB, CBOICTBA,
BBIYUCIICHHE, TIPUIIOKEHUSL.
3. CMenraHHOE IPOU3BEICHUE
BEKTOPOB, CBOICTBA,
BBIYHCIICHHE, TIPUIOKEHUS

YK-1.1

2.3

Tema 7: IIpsmast Ha TNIOCKOCTH.
1. Ipocreiimue 3anaun
AQHAJIMTHYECKOW T€OMETPUH.

2. O6mme noHATHS 00
YpaBHEHMSIX JIMHUU U
TIOBEPXHOCTH.

3. B3anMHOe pacronoxeHne
TIPSIMBIX

YK-1.1

2.4

Tema 8: KpuBbie BTOpOro
TopsiAKa.

1. OKpYXHOCTb U BIUIUIIC, UX
CBOICTBA.

2. 'mnepGomna u eé
reoOMETPHYECKHE CBOMCTBA.
3. [apabona u e€
reoMeTpHUecKHe CBOiicTBa

YK-1.1

2.5

Tema 9: IlnockocTs U npsiMast B
MIPOCTPAHCTBE.

1. CriocoOsl 3amaHus IpsIMOii B
MIPOCTPAHCTBE.

2. Tunsl ypaBHEHUI
TJIOCKOCTEH.

3. B3auMHOe pacroyioxeHne
MPSIMBIX ¥ IIOCKOCTEH B
TIPOCTPAHCTBE

YK-1.1

2.6

Tema 10: [ToBepxHOCTH
BTOPOTO HOPSIZIKA.

1. YpaBHEHUE NOBEPXHOCTU B
MIPOCTPAHCTBE.

2. Hnmappudaeckue
TIOBEPXHOCTH.

3. Konnyeckue noBepXHOCTU

YK-1.1

3.0

Pa3nen 3. BBenenue B
MaTeMaTHYeCKHil aHAJIU3

10

10

YK-1.1

3.1

Tema 11: DnemMeHTHI TEOPHH
(yHKIHIA.

1. Knaccudukanus GyHKuuii.

2. XapaKTepuCTUKa MOBEJICHUS
(GyHKIUH B BX TpapUKH.

3. Pasmunele criocoOs!I 3aaHus
JIMHUHI

YK-1.1

32

Tema 12: Teopus mpenenos.

1. IIpenen nocrienoBaTeIbHOCTH
" QyHKIINH, HX CBOUCTBA

2. 3aMeyarenbHbIC MPEICIbL.

3. AcuMITOTHI rpaduKoB
byHKIMIA

YK-1.1

33

Tema 13: HempepsIBHOCTE
GbyHKIHH.

1. OTHOCTOPOHHUE TIPEJIENbI.
2. Knaccugpukanus Todex
pasphbIBa.

3. CBoiicTBa HENPEPbIBHBIX

(yHKIHI

YK-1.1




4.0

Pazpen 4.
JuddepenuunanbHoe
HCYHCcIeHne PyHKIMIA 0HOMH
nepeMeHHOit

11

19

YK-1.1

4.1

Tema 14: TTonsiTre
TIPOM3BOIHOM.

1. TIpousBoaHas GpyHKIMH, ee
TeOMETPHUECKUI 1
MEXaHUYECKUH CMBICIL.

2. IIpaBuna

T hepeHIpoBaHusT
¢byuxuuii. Tabnuna
TIPOU3BOMHEIX.

3. IIpou3BoHEIE BEICIIIHX
TOPSIIKOB

YK-1.1

4.2

Tema 15: Tuddepenmnan
GbyHKIHH.

1. 'eomeTpruecKkuii CMbICT U
cBoiicTBa quddepeHnanos.

2. IpubnmxeHHbIe BEIYUCICHUS
¢ momotipio audhepeHpana.
3. OCHOBHEIE TEOPEMBI
nmudhepeHraIbHOro
HCYUCIICHHS

YK-1.1

43

Tema 16: UccnenoBanue
(YHKLHI ¢ TTOMOIIBIO
TIPOM3BOIHOM.

1. Heo6xoaumoe u
JIOCTATOYHOE YCIOBHS
IKCTpEMyMa.

2. llpuMeHeHHE TIPOM3BOIHBIX K
HCCIIEIOBAHUIO TIOBEICHHS
GbyHKIHIA.

3. Haubonpliee 1 HANMEHbIIIEE
3HaYeHHs QYHKIUH Ha OTPE3Ke

YK-1.1

44

Tema 17: O6wmuii aan
HCCIIeNOBaHUS (DYHKITHIL.

1. UccaenoBanue 6e3
TIPOM3BOIHOM.

2. UccnenoBanue ¢ MOMOIIBIO
TPOM3BOAHOMN MEPBOrO
TopsiaIKa.

3. UccnenoBanue ¢ IOMOIIBIO
MIPOM3BOAHON BTOPOTO MOpPsiIKa

YK-1.1

4.5

Brimonuenune pacuérHo-
rpaduyeckoii paboTsr Nel

13

17

YK-1.1

4.6

Brinonxenue pacyérHo-
rpaduyeckoii paboThl Ne2

12

16

YK-1.1

dopma IpOMEKYTOUHOM
aTTECTALMH — 9K3aMEH

36

VYK-1.1

5.0

Pazpnen 5. UnTerpaibHoe
HCYHCcIeHne PYyHKIMIA 0HOM
nepeMeHHOM

14

20

14

12

30

YK-1.1

5.1

Tewma 18: Heonpenenéuusrit
HHTEerpai.

1. IousiTre mepBooOpasHOi.

2. CBOICTBa HEOMPEICIEHHOTO
HHTErpaia.

3. Tabnuua UHTErpaIoOB

YK-1.1

5.2

Tema 19: TIpocreiinme MeTo b1
HHTErPUPOBAHUS.

1. Henocpencreennoe
HMHTETPHPOBAHHE.

2. 3aMeHa NepeMEHHBIX U
TIOIBE/ICHHE TT0]] 3HAK
nmuddepenuana.

3. MlHTErpupoBaHue 1o 4acTsim

YK-1.1




53

Tema 20: Metonsr
HMHTETPHPOBAHHS JpO0OeH 1
TPUTOHOMETPUUECKUX
BBIPaKEHUI.

1. MuaTerpupoBanue
panMoHaIbHBIX ApOOeit.
2. UnTerpupoBanue
TPUTOHOMETPUIECKUX
nudhepeHranos.

3. YHuBepcanbHas
TPUTOHOMETPUYECKast
NOJCTaHOBKA

YK-1.1

5.4

Tema 21: Metonsl
HMHTETPHUPOBAHUS
HMppalMOHAJIbHBIX BBIPAKEHUH.
1. MeTox pannoHaIH3alHH.

2. Beigenenue anredpandeckoi
YacTH.

3. CrenianbHble MOACTAHOBKH

YK-1.1

5.5

Tema 22: OnpenenéHublit
HMHTErpai.

1. 3agaumn, NpUBOASIINE K
TOHSTHIO OTIPEJIENIEHHOTO
HMHTErpaa.

2. CBoiicTBa OMpPE/ICIEHHOTO
HMHTEerpaa.

3. ®opmyna HproToHa-
JleiiOuuna

YK-1.1

5.6

Tema 23: HecoGcTBeHHBIE
HHTErpabl.

1. HecoGcTBeHHBIE HHTETpaIEI |
pona.

2. HecoOGcTBEHHBIE HHTETPAJIbI
II pona.

3. [punoxxeHus
onpenenéHHOro MHTerpana

VYK-1.1

5.7

Tewma 24: KpuBonuHeiinsie
HHTErpajbl.

1. KpuBonuHelinplii uaTerpan |
pona, ero cBoiicTa u
TIPUIIOKEHHS.

2. KpuBonuneiinsiit unrerpan 11
pona, ero cBoiicTa u
TIPUIIOKEHHS.

3. ®opmyna 'puna

VYK-1.1

6.0

Paspeu 6.
Juddepenunanbuoe u
HHTerpajbHoe HCYHCIeHHE
(pyHKIHMI HeCKOIBKHX
nepeMeHHbIX

12

16

YK-1.1

6.1

Tema 25: OyHKIIMHA HECKOIBKUX
TIePEMEHHBIX.

1. ITonsitie GyHKIUU
HECKOJIBKUX MepPEMEHHBIX.

2. O0nacTh onpeneneHusI.

3. [octpoenue rpaduka mno
JIMHUSIM YPOBHS

YK-1.1

6.2

Tema 26: TuddepenunpoBanue
(DYHKIIMM HECKOJIBKUX
TIePEMEHHBIX.

1. HacTHbIE IPOU3BOAHBIE.

2. lonusrit auddepenuna.

3. TIpuOMxEHHBIC BEIYUCIICHUS
¢ moMonipko auddepeHmmana

VK-1.1

6.3

Tema 27: DkcTpeMyMbl
(byHKINH IBYX TIEPEMEHHBIX.

1. HeoOxoaumele 1
JIOCTaTOYHbIE YCIOBUS
CYIIECTBOBAHHUS IKCTPEMyMa.
2. YCIOBHBIH 3KCTPEMYM.

3. HauGosbiiee 1 HauMeHblIIee
3Ha4YeHHs! QyHKIUH B
3aMKHYTOH OrpaHUYEeHHOM
obnactn

VK-1.1




6.4

Tema 28: KpatHble HHTETrpasl.
1. Obmast cxema IOCTPOCHHS
HMHTErpaja no odnacru.

2. BerauciieHne i MpuIokKeHuUst
KPAaTHBIX HHTETPAJIOB.

3. 3aMeHa NepeMeHHbIX B
KpaTHBIX

HHTerpajax

YK-1.1

7.0

Pazpnen 7.
JuddepenunaibHbie
YpaBHeHHs

10

10

YK-1.1

7.1

Tema 29: OCHOBHBIE MOHATHS
Teopuu qudhepeHIaTbHBIX
YpaBHEHHH.

1. 3agaum, NpUBOAAIINE K
muddepeHnInaTbHBIM
YpaBHEHHSIM.

2. IonsiTie 1 KIaccupUKaLus
nmuddepeHnInanTbHbIX
YpaBHEHHH.

3. dubdepenimansusie
ypaBHEHHS IEPBOTO MOPSIKA

YK-1.1

72

Tewma 30: IuddepenimansHbie
YPaBHEHHS BBICIIUX TTOPS/IKOB.
1. [opsmox
nmudhepeHraIbHOro
YpaBHEHHSI.

2. YpaBHeHUs], IOITyCKaIOIue
MOHWKEHUE TTOPS/IKA.

3. 3ayjaua Komn

YK-1.1

73

Tema 31: JIuneitnsie
nuddepeHranbHbe
YPaBHEHHS C HOCTOSHHBIMH
K02 PUIHEHTAMH.

1. Ctpykrypa ob1iero
pelIeHus.

2. Meron Jlarpamxa.

3. MeTon HeonpeIeNeHHbIX
K03 PUIHEHTOB

YK-1.1

8.0

Pa3nen 8. Teopust pagos

13

YK-1.1

8.1

Tema 32: CXO0QUMOCTH
3HAKOIOCTOSTHHBIX PSAZIOB

1. [TonsTHE YHCIOBOTO psiia U
€ro CyMMBI.

2. HeoOxoauMblii mpU3HaK
CXOJIMOCTH.

3. JlocTaTo4HbIE MPU3HAKH
CXOIUMOCTH
3HAKOIOJIOKHUTEIBHBIX PSIJIOB

VK-1.1

8.2

Tema 33: CXO0OUMOCTH
3HAKOINEPEMEHHBIX PSAIOB.
1. ITonstue
3HAKOUEepeTyIOIEerocs
YUCIIOBOTO psija.

2. AGcomoTHas H YCIOBHAs
CXOAUMOCTb.

3. IlpusHak JlelOHuna

YK-1.1

8.3

Tema 34: OyHKIHOHATBHBIE
PSUIBL

1. O61acTh CXOAUMOCTH H
cymMa (YHKIHOHAIBEHOTO pPsia.
2. CreneHHbIE psibl, HHTEPBAJ
U paJiyCc CXOAUMOCTH.

3. Pasnoxenue GpyHkIumii B
psizbl Teiinopa u Maknopena

VK-1.1

8.4

Brimonnenue pacyérHo-
rpaduueckoii padbotst Ne3

13

17

YK-1.1

8.5

Brinonxenue pacyérHo-
rpaduyeckoii paboTsl Ne4

12

16

YK-1.1

dopma IpOMEKYTOUHOM
aTTECTALMH - 9K3aMEH

VK-1.1

9.0

Pa3zznen 9. OcHOBBI Teopuu
BepOSITHOCTEH U
MAaTeMaTHYeCKOi CTATHCTHKH

17

34

21

17

17

47

YK-1.1




Tema 35: TTonsiTre
BEPOSITHOCTH.

1. Yucno coueranuid,
pa3MeIeHUi U TTIepeCTaHOBOK.

2. TTonsiTie ¥ CBOMCTBA 3 2 4 1 3 2 2 4
BEPOSITHOCTH.

3. Ilogxozs! K OIpeneNeHUIo
BEPOSITHOCTH

9.1 VK-1.1

Tema 36: YcnoBHas U nojHas
BEPOSTHOCTE.

1. TeopeMs! ciiokeHHS U
YMHOXEHHS BEPOSITHOCTEH.

2. Brrunciienne ycinoBHBIX 3 2 4 2 3 2 2 4
BEPOSITHOCTEH.

3. ®opmyia nonHOM
BepOSATHOCTH, popmyina baiieca

9.2 VK-1.1

Tema 37: Cxema bepnymiun.
1. ITocnemoBaTenbHOCTh
93 HE3aBUCUMBIX HCIIBITAHHI. 3 P 4 1 3 P b 4
2. ®opmyna bepnysmm.
3. [IpenenbHbIe TEOPEMBI B

cxeme beprymm

YK-1.1

Tema 38: Cnyuaiinsie
BEJIMYHHBL.

1. Ilonsatue coyuaiinoit
BEJIMYHUHBL, ¢€ (yHKIHS
9.4 | pacnpeneneHus. 3 2 4 2 3 2 2 4
2. JIuckpeTHbIe U HelIpepHIBHBIC
CllydaliHble BETUUHHBI.

3. UncnoBble XapaKTEPUCTUKH
CITyJaiHBIX BEJIMIHH

YK-1.1

Tema 39: HopmansHoe
pacripe/ie/iecHue 1 OCHOBHBIC
TEOpPEMBI TEOPHU BEPOSITHOCTEH
1. HopmanbHoe

9.5 | pacmpezesnenue, ero mapameTpsl 3 2 4 1 3 2 2 4 VK-1.1
U CBOMCTBA.

2. 3aKoH OONBIINX YHCE.

3. LlenTpasnbHas npenenbHas
TeopeMa

Tema 40: Beenenue B
MaTeMaTHYEeCKYIO CTaTUCTHKY.
96 1. OCHOBHEIE ITOHSTHSI. 3 5 4 1 3 9 9 4 VK-1.1
2. Dmnupuyeckas GyHKIUSA
pacmpeneneHus.

3. Ilonuron u rucrorpamMma

Tema 41: Toueunsie
WHTEPBAJIbHbBIE OIIEHKA
TapaMeTpOB PacIpe/ICIICHNSI.
1. ®opMmynbl U1 TOYEYHBIX
OLICHOK MapaMeTpoB

9.7 pacrpeeneHus. 3 2 4 2 3 2 2 4 VK-1.1
2. TouHOCTh ¥ HAAEKHOCTH
OIEHKH, IOBEPUTENHHBII
HWHTEpBaJL.

3. MHTepBasbHbIE OLIEHKH
TapaMeTpPOB PacTpeIeICHHs

Tema 42: TIpoBepka
CTaTHCTUYECKUX THIIOTE3.

1. Ofmue NPHUHIUIIBI IPOBEPKH
9.8 CTaTHCTHYECKUX THITOTE3. 3 2 4 2 3 2 2 4
2. YpOBHH 3HAYUMOCTH U
CTETICHH CBOOO/IBI.

3. Kpurepuu cornacust

YK-1.1

Tema 43: DaeMeHTbI
KOPPEISIHOHHO-
PErpecCHOHHOTO aHAJIU3a.
9.9 1. Buasl cTaTHCTUYECKOM 3 1 2 1 3 1 1 4
3aBHCHMOCTH.

2. KoBapuanus 1 KOppessius.
3. JluneiiHas perpeccust

YK-1.1

Brimonnenune pacuérHo-

9.10 rpaduueckoii padbotsl No5

3 8 3 11 VK-1.1

Dopma IpOMEKYTOTHOH
aTTeCTallMu - 9K3aMeH

3 36 3 27 VK-1.1

* Kog mHIuKaTopa JOCTHKEHHUS KOMIIETEHLIMU MIPOCTABISAETCA WU JJIs BCEro pasjena, Ui AJs
K10 TEeMBI, MU JUTSI KaXK/I0TO BHJIA pabOTHI.




S ®OHJA ONEHOYHBIX CPEACTB JJIAA TPOBEJAEHUA

TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHA U ITIPOMEKYTOYHOM

ATTECTAIMH OBYYAIOIIIUXCA 11O JUCIHUIIVIMHE

@oH/ OLEHOYHBIX CPEACTB sl TMPOBEACHUS TEKYIIEro KOHTPOISA YCIEBAaEMOCTH H IPOMEXYTOYHOU
aTTeCTAllM{ MO TUCIHUIDIHHE 0QOpMIIeH B BUe mpuioxeHns Ne 1 k pabodeii mporpaMMe IUCIUTUTAHBL U Pa3MEIIcH
B 3JICKTPOHHOW WH(POPMAIMOHHO-00pa3oBaTebHON cpene MHCTHTYTa, JOCTYIHOW OOYYaromeMycsi 4Yepe3 ero
JIUYHBIN KaOMHET

6 YYHEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE

TN CHATIIAHBI

6.1 YueOHas iuTepaTypa

6.1.1 OcHOBHas1 TUTEpaTYpa

Kon-Bo k3.
Bubnmmorpadudeckoe onmcanme B Oubnmoreke/
OHJIAMH
Bricmas matematnka st 5koHoMuCTOB : yaeOHuk / H. I11. Kpemep, b. A. ITytko, Y. M.
Tpuwus, M. H. ®punman ; pen. H. L. Kpemep. — 3-e uzn. — Mocksa : FOnuTH-/lana,
6.1.1.1 2017.—482 c. : rpad. — (3omoToit GOHI POCCHICKUX YIeOHHKOB). — Pesxum mocryma: orUaiiH
IO TIOAATHICKE. —
URL: https://biblioclub.ru/index.php?page=book&id=684732
(mata obpamenus: 18.05.2023)
Wnbun, B. A. OCHOBBI MaTEMaTHYECKOTO aHalIn3a : y4eOHHK : B 2 yacTsx / B. A.
Wnpun, O. I'. [lo3Hsk. — 7-e u3a., ctep. — Mocksa : ®uzmatiut, 2009. — Yacts 1. — 647
6.1.12 c. — (Kypc BbIcmIel MaTeMaTHKH U MaTeMaTnieckol Gpu3uky ; Beiyck 1). — Pexxum R
JIOCTYTIA: 110 MOAIMHUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=76686
(mata obpamenns: 18.05.2023)
WnpuH, B. A. OcCHOBBI MaTeMaTHYECKOTO aHAJM3a | y4eOHUK : B 2 gacTiax / B. A.
Unenn, O. T'. Tlo3usk. — 5-e uzn. — Mocksa : @uzmatnurt, 2009. — Yacts 2. — 464 c. —
6.1.13 (Kypc BeICIIe# MaTeMaTHKH I MaTeMaTHIECKOW (DU3UKH ; BBITYCK 2). — Pexxnm -
JOCTYTIA: TI0 MOJIITHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=83225
(mata obpamenns: 18.05.2023)
6.1.14 I'mypman, B.E. Teopust BeposTHOCTEH U MaTeMaTH4ecKasi CTATUCTHKA : yueOHOe 50
T mocobue — 12-e m3x., mepepad. / B.E. I'mypman ; M.:FOpaiit, 2010. — 479c.
6.1.2 JlonoJiHUTe/IbHASA JINTEPATYpa
Komn-Bo 3k3.
Bubnmorpagudeckoe onmcanme B Oubnmoreke/
OHJIAMH
Kysnuenos, b. T. Matemaruka : yae6uuk / b. T. Ky3nenos. — 2-e u3z., mepepad. u 1011 —
Mocksa : FOuutn-Jlana, 2017. — 720 c. : wn., Tabmn., rpad. — (Briciee
6.12.1 npodeccronansHOe 00pazoBaHue: JKOHOMHKA U yIIpaBieHue). — Pexxum gocryma: mo oraiis
MOJIHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=684902
(nata obpamenus: 18.05.2023)
[Ipotacos, 10. M. Jluneitnas anreOpa u aHaIUTHYECKAsi TEOMETPHS : KYPC JISKIMH JUTs
CTy/IeHTOB 3a0uHoro otaeinenus : / 0. M. Ilpotacos ; Poccuiickuii rocyjapcTBeHHbIN
6.12.2 T'YMaHUTapHBIM YHUBEPCUTET. — 2-€ U31., crep. — Mocksa : ®JIMHTA, 2017. — 168 c. — R
Pexum pgocryna: mo noamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=115117
(mata obpamenus: 18.05.2023)
IIpotacos, 0. M. MaremaTnyeckuii aHamu3 : yaeoHoe mocobue / FO. M. IIporacos. —
2-e m31., ctep. — Mocksa : @JIMHTA, 2017. — 165 c. : rpad., cxem. — Pesxxnm moctyma:
6.1.2.3 MO TOJITHUCKE. — OHJIAMH

URL: https://biblioclub.ru/index.php?page=book&id=115118
(nata obpamenus: 18.05.2023)




6124 3anopoxer, [.11. PykoBoiCTBO K pelieHHIo 33a4 0 MaTeMaTHUeCKOMY aHaJu3y : 200
T yuebHoe mocobdue - 6-¢ u3n., crep. / I.1. 3anopoxerr ; CI10.:Jlaub, 2010. — 464 c.
I'mypman, B. E. PyKoBOACTBO K pEIIEHUIO 3a/1a4 110 TEOPUH BEPOSITHOCTEN U
6.1.2.5 | MaTeMaTHYeCcKOi cTaTUCTHKE : yded.mocobue. — 11-e m3n., mepepad. / B.E. 'mypmasn ; 50
M.:UznatensctBo FOpaiit, 2010. — 404c.
6.1.3 YueOHO-MeToauYecKHE Pa3padoTKH (B T. 4. /I CAMOCTOSITeJILHON padoThl 00y4aronIuxcs)
Komn-Bo 3Kk3.
Bbubnuorpapuueckoe onncanue B Oubnoreke/
onnaitn/OM0C
Hocanbckas, T.O. Marematuka. YuebHO-MeTOANYECKOE TOCOOHE HAa IPAKTHYECKHE
3aHATHUS IS CTYJICHTOB HamnpasieHus noArotosku 38.03.01 «DxoHomukay /
6131 T.D. Hocansckas — Yura: 3a0MKT, 2022. — 60 c. onain/
o [DnexkTpoHHBIit pecypc]: 21O0C
URL: https://zabizht.ru/cgi-bin/viewer.pl?book id=31570.pdf
(mata obpamenns: 18.05.2023)
Hocanbckas, T.O. Marematuka. MeToauueckue yKa3aHus 110 BBIIIOJIHEHUIO
CaMOCTOSTENIEHON pabOTHI IS CTYICHTOB HarpaslieHus moarotosku 38.03.01
«Oxonomuka» / T.D. Hocanbckas — Uura: 3a01KT, 2022. — 21 c. OHJIAlH/
6.1.3.2 .
[DnexTponHEI pecypc]: 3UO0C
URL: https://zabizht.ru/cgi-bin/viewer.pl?book id=31576.pdf
(marta obpamenus: 18.05.2023)
Hocanbckas, T.O. Maremaruka. Y4eOHOe MOCOOHE 110 BHIMOJHEHUIO PAaCYETHO-
rpadudeckux paboT s CTyIeHTOB HanpasiieHus moarotoBku 38.03.01 «DxoHOMUKAY
6.133 / T.D. Hocansckas — Yura: 3a0MKT, 2022. — 81 c. onain/
T [DnexkTpoHHBIit pecypc]: 21O0C
URL: http://zabizht.ru/cgi-bin/viewer.pl?book _id=31571.pdf
(mata obpamenns: 18.05.2023)
BompxoBckas, A.T. Teopus BepoATHOCTEH 1 MaTeMaTHIeCKasi CTATUCTHKA. YdeOHOe
noco6wue 1o JUCHUIUIHHE «MaTeMaTnkay A CTYACHTOB BCEX CIEIMAIBHOCTEH U
HanpasieHui moarotoBku / A.T. Bomsxosckast, T.O. Hocanbckas. — Uura: 3a6MKT, .
6.1.3.4 2020. 299 c. orunaii/
. 3UOC
[DnexTponHEI pecypc]:
URL: http://zabizht.ru/cgi-bin/viewer.pl?book id=27927.pdf
(marta obpamenus: 18.05.2023)
Hocanbckas, T.O. Auddepennyanbpabie ypaBHeHUs. YueOHO-METOMYEeCKoe Iocooue
1o aucuuIuinHe «MartemMaTika» JUisl CTYJCHTOB BCEX CIEeLUAIbHOCTEH U HalpaBlIeHUH
noarorosku / T.3. Hocansckas, JI.B. Bacsk — Uura: 3a6MXKT, 2019. — 102 c. oHTain/
6.1.3.5 .
[DnexkTpoHHBIil pecypc]: 21O0C
URL: http://zabizht.ru/cgi-bin/viewer.pl?book _id=27265.pdf
(mata obpamenns: 18.05.2023)
6.2 Pecypchl HHPOPMALIMOHHO-TEJEKOMMYHMKAIMOHHOM ceTu «MHTEepHEeT»
6.2.1 | ACY bubmmoreka 3a6M2KT http://zabizht.ru
6.2.2 | OBC "YuuBepcurerckas oubmmorexa Online" http://biblioclub.ru/
6.3 IlporpammHoe o0ecnieyeHre 4 HH(GOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
6.3.1 ba3oBoe nporpaMmMHoe ofecrieyeHue
6311 Microsoft Windows 7 Professional, mumensus Ne 49156201, rocynapctBenHbiit koHTpakT ot 03.10.2011
T | . Ne139/53-0A3-11
Microsoft Office 2007 Standard, mumensus Ne 45777622, rocynapcTBeHHbIH KoHTpakT oT 10.08.2009 r.
6.3.1.2 | Ne64/17-OA-09; Microsoft Office 2007 Standard, mumensus Ne 44718393, rocynapCTBeHHBI KOHTPAKT
ot 18.10.2008 r. Ne 92/32A-08
Sunexc. bpaysep. IlpukmamHoe mporpaMMHOoe obecneueHne obmiero HasHadeHus, Od¢ucHble
6.3.1.3 | mpunoXeHwus, TUICH3UI — CBOOOIHO PacIpOCTpaHIeMoe MporpaMMHOe obecriedeHre mo Jurer3nd BSD
License
6.3.1.4 ACY «bubnmoTeka», CBHIETENBCTBO O TOCYAapCTBEHHOW pErHCTpaluu mporpamMMmbel mist OBM
T | Ne2009611107, 3apeructpupoBaHno B Peectpe nporpamm ainst 9BM 19.02.2009
63.15 B ACY «bubamoTeka, CBHIETEIBCTBO O TOCYIaPCTBEHHOH pETUCTpaIliiy MporpaMMel st 9BM

Ne 2009620102, 3apeructpupoBano B Peectpe mporpamm it 9BM 27.02.2009

6.3.2 Cnenuaan3upoBaHHOE MPOrPaMMHOe o0ecniedeHue

6.3.2.1 | He npenycmotpeno




6.3.3 UndopmanuoHHble CIPABOYHBIE CHCTEMbI

6.3.3.1 | WudpopmarmorHO-cIipaBovHas cucrema «l apanT»

6.4 IlpaBoBble M HOPMATHBHbIE JOKYMEHTbI

6.4.1

| He npenycmorpeno

7 OIUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3BI,
HEOBXOJIUMO¥ JJIs1 OCYIIECTBJEHMS YYEBHOTO MTPOIIECCA
MO JUCHMUILINHE

VYueOnsIit u maboparopusii kKopiryca 3a6MKT HUpl' VIIC maxomsrcs mo anpecy: 672040, 3abatikanpckuii
Kpal, ropoa Yura, ynuna MaructpanbHas, oM 11

YuebHas ayauropus 305 mis TpOBENCHHS IJIEKIHOHHBIX M TPAKTUYECKUX 3aHIATHH, TPYIIOBBIX H
WHAUBUAYAIbHbIX  KOHCYJbTAllMi,  TEKYLUIET0  KOHTPOJS W NPOMEXKYTOUHOW  aTTecTaluH,
YKOMITJIEKTOBaHHas  CHELMAIM3UPOBAaHHOW MeOelbl0 U TEeXHHYECKHMMH CpEeACTBAMH  OOyuYeHHUS
(MynpTHMEMANpoeKTOp (MIEPEHOCHOIT), 3KpaH (IIepeHOCHOM), HOYTOYK (IIEPEHOCHOIT)), CITyXKalluMH st
npeJICTaBICHUsT YU4eOHOU WH(POpMANUU OONBIION aymuTopud. J[Js mpOBENCHUS 3aHSATHHA JICKIIUOHHOTO
THUIIa UMEIOTCSl y4eOHO-HATJsIIHBIe TTocoOus (Ipe3eHTalny, IJIaKaThl), 00EeCIeYHBAIOIINE TEMAaTHYECKUE
WITIOCTPAIMU COAEP KaHUS TUCIUILIMHBI

VYuebHas ayautopus 3.33 I NpOBEAEHUS JEKIMOHHBIX M INPAKTHUECKUX 3aHATHH, TPYyNIOBBIX U
WUHJIMBHIYAJIbHBIX  KOHCYJIbTallMi,  TEKyWIEro  KOHTPOJsI W INPOMEXYTOUYHOHW  aTTecTaluH,
YKOMIUICKTOBAaHHAsI ~ CIICLMAJM3UPOBAHHONW MeOeNbl0 M TEeXHHYECKHMMH CPEACTBAMH  OOy4eHHs
(MynpTEMeIHAnPOEKTOp (MEPEHOCHON), 3KpaH (TIePeHOCHO), HOYTOYK (NepeHOCHOH)), CITy KallluMU IS
npencraBieHus y4eOHoW MH(popMauuu OoybIIOi aynuropuu. s NpoBeNeHUs 3aHATHH JIEKIHOHHOTO
THIIa UMEFOTCS y4eOHO-HArIsAHbIe MocoOus (Mpe3eHTalut, IIaKaThl), 00EeCIIeYNBAIOIINE TEMAaTHICCKHE
WJUTIOCTPALIMH COAEPIKAHMS TUCLIMILIHHBI

VYuebOnast ayautopust 416 ansi mpoBeleHHs JIEKIHOHHBIX U MPAKTUYECKUX 3aHITHH, TPYMIOBBIX H
WHIUBUAYAIBHBIX ~ KOHCYJIbTAallMH,  TEKYIIEro  KOHTPOISI W MPOMEKYTOUYHOW  aTTeCTaIlHH,
YKOMITJICKTOBAaHHAs ~ CICIUATU3UPOBAHHON MEOCIbI0 W TEXHHYECKHMMH CPEJICTBAMH  OOydYeHHUS
(MHTepaKTHUBHAS JIOCKA, KOMIBIOTEP), CAYKALIMMHU Ui MPEICTABICHUS yueOHOH MH(OpMAIK OOJIbIION
aymuropuu. J[is mpoBeACHUS 3aHATHIA JCKIMOHHOTO THIIA HMCIOTCS YYeOHO-HATIISAHBIC IMOCOOMs
(mpe3eHTalny, miakatel), 00ecreYnBaroNIe TEMATHUECKHE UILUTIOCTPAIIUH COJCPKAHUS TUCITUTUTHHBI

YuebHas ayautopust 212 nna npoBeneHHs JaOOpaTOpPHBIX pPabOT, TPYNIOBBIX M HWHIUBHUIYaIbHBIX
KOHCYJNbTAaIlMi, TEKYIIero KOHTPOISI M  NIPOMEKYTOYHOH  aTTeCTallud,  YKOMILIEKTOBaHHAs
CTEUATN3NPOBAHHON MEOEIIBI0 M TEXHUYECKHUMH CPEACTBAMHU 00y4eHUs (KOMITBIOTEPHI C MOIKITIOYCHUEM

K cetu MHTEepHET, 0OecreunBaloue JOCTYIl B IEKTPOHHYIO HH()OPMAMOHHO-00pa30BaTENBHYIO CpELy
3a6KT HpI'VIIC)

[Tomemenus 11 caMOCTOSTENbHON pabOTHl 00YUArONINXCSl OCHAIIECHBI CIICIMAIN3NPOBAHHON MeOeNbIo 1
KOMITBIOTEPHOH TEXHHUKOH, TOJIKITIOYEHHON K HH(OPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHON ceTn VHTepHeT ¢
BBIXOJIOM B DJICKTPOHHYIO HH(OpMamOHHO-00pa3oBatebHyo cpeny 3a0VKT Upl'YIIC.

[omemenus 11 caMOCTOSTEIBHON paOOThI 00yUJArOIIIXCS:

- YUTAJbHBIN 3471,

-3.24,4.15

[omemenne 3.25 nnst XxpaHeHuss W NPOQUIAKTHYECKOTO OOCITYXMBaHUS y4eOHOTO 00OpPYIOBaHMUS.
OCHAIIIEHHOCTh: KOMIIBIOTEPHI, PYYHOH ClIeCApHBI HHCTPYMEHT, 3JIEKTPOTEXHUYECKHH HHCTPYMEHT,
NPUHAIICKHOCTH JUTS TalKK, MeOeIb, yueOHO-HATIISITHBIE TOCOOHS

8§ METOANYECKHE YKA3AHMUSA IS OBYYAIOIUXCA 11O OCBOEHHUIO

TN CHATIIAHBI

Bun yue6HOM
NIEATENILHOCTH

Opranuszanus yaeOHOH IeSATEeIbHOCTH 00yJaloIerocs

Ha nekumsx oOyuarommecs IOJIy4YarOT caMble HEOOXOIMMbIC NaHHBIE, BO MHOTIOM
JOIOJIHSAIOIINE ¥ KOPPEKTUPYIOIIUE YYeOHHKH. YMEHHE COCPEIOTOYEHHO CIYIIATh JICKLHH,
AKTHBHO, TBOPYECKH BOCIIPHHMMATh M3JIaraeMble CBEACHHMS SBISIETCS HEPEMEHHBIM YCIOBHEM
UX TIyOOKOro M IPOYHOTO YCBOGHHMS, & TAK)KE Pa3BUTHS YMCTBEHHBIX CIIOCOOHOCTEH.

Jlekumst (ot nmarumHckoro «lection» — 4reHHe) — BUJ ayAWTOPHBIX y4YeOHBIX 3aHSTHH.

Jlexnus Jleknusi: 3ak1apIBa€T OCHOBBI HAYYHBIX 3HAHUW B CUCTEMATU3UPOBAHHOM, M1OCJIEA0BATEIIbHOM,

00001IeHHOW (BOpME; PACKPBIBACT COCTOSHHE M IEPCHCKTHBBI Pa3BUTHS COOTBETCTBYIOIICH
00J1aCTH HAYKH ¥ TEXHUKH, KOHIICHTPUPYET BHUMAaHUE O0yJarOIUXCsl Ha HAUOO0JIee CI0XKHBIX,
V3IIOBBIX BOIIPOCAX; CTAMYJIMPYET MO3HABATEIBHYIO aKTHBHOCTD 00 YUAOIIHXCSL.

Bo Bpemst JIEKIIMOHHBIX 3aHSTHI OOYYAOIIHICA MODKEH YMETh CKOHIIEHTPHPOBATH
BHUMAaHHWE Ha M3y4aeMbIX TPOOJIeMax W BKIIOYNTH B paboTy BCE BHBI MAMATH: CIOBECHYIO,




00pa3Hyl0 H MOTOpHO-IBUTaTeNbHYyIo. [lmg d3Toro Bech Marepuan, H3JIaraeMbId
npenojasaTeieM, — o0ydaromemycss — HeoOXOJUMO  KOHCIEKTHpOBaTb. B KOHCHEKT
PEKOMCHAYCTCS BbBINMMACBIBATL OINPCIACIICHUA, (1)0pMyJII/Ip0BKI/I U T.1. Ha mongx KOHCHeKTa
CJIenyeT IIoMe4aThb BOIPOCHI, BbIJICJICHHBIC 06yqa101uy1Mc;1 AJIs KOHCYJIbTallun C
npenoaasateneM. [loe3HO cOCTaBUTH KpaTKUW CHPaBOYHHUK, COJAEPXAIIUN OIpeeraeHus
BOXHEUIIMX TOHATHA MUCHMIUIMHBL K KaXIoi JeKIUH Cclieayer pa3o0parth MaTepual
npenslaymmeit jexiuu. Vsydas MaTepuan mo y4eOHHKY WM KOHCIEKTY JIEKIUH, ciexyer
[IEPEXO/IUTh K CIEAYIOUIEMY BOIPOCY TOJBKO B TOM Ciydae, KOrJa XOpOLIO YCBOEH
npensaymuid Bonpoc. IIpu 3ToM HE0OXOIMMO BOCTIPOM3BOANTE Ha OyMmare BCe pacCyKICHHUS,
KaKk UMeMIecs B y4eOHHWKE WIM KOHCIEKTe. PsiI BOIPOCOB IMUCHHIUIMHBI MOXXET OBITh
BEIHECEH Ha CAMOCTOATENIFHOE H3ydeHHe. Takoe 3aaHne TpeOyeT ONepaTHBHOTO BHITOTHEHNS.
B KxoHCcmexTe NeKIuii He0OXOIUMO OCTAaBUTh MECTO JJIsl OCBEIICHHUS YIIOMSIHYTHIX BOIIPOCOB.
O003HAYATE BOTPOCHL, TEPMHUHBI, MaTepHan, KOTOPHIH BBI3BIBACT TPYAHOCTH, NOMETHTH U
MONBITaThCS HANTH OTBET B PEKOMEHAYEeMOM JiuTepaType. Eciu caMoCTOSTEeNIbHO HE yAaeTcs
pa3obparkcs B Matepualie, To Heo0X0JuMO c(hOpPMYJIUPOBaTh BOIIPOC U 3a/1aTh NPEIOIaBATENIO
Ha KOHCYJIbTAllMK, Ha TPAKTUYCCKOM 3aHATUU

[IpakTuueckoe
3aHATHE

[IpakTryeckoe 3aHsATHE — BUJI ayJJUTOPHBIX YY€OHBIX 3aHSTHIL, LieJieHanpaBieHHas popma
opraHu3alyu y4eOHOTo mHpolecca, MpU pealu3aluy KOTOpod oOydaroluecs MO 3aJaHHI0 U
10JI PYKOBOJCTBOM IIpEIOJaBaTelisi BBINOJHIIOT NpakTHYeckue 3anaHus. [IpakTuueckne
3aJlaHusl HamNpaBlieHbl Ha yrIyOJieHHMe Hay4HO-TEOPETUUECKHX 3HAaHWUM M OBIaJIeHHE
OIpEe/ICNICHHBIMUA MeTOJaMH PaboThI, B MpoLecce KOTOPBIX BHIPAGATHIBAIOTCS YMEHUS H
HAaBBIKA BBINOJIHCHHS TeX WIM HHBIX Yy4YeOHBIX MIEHCTBHMH B JaHHOH cdepe HayKu.
[IpakTHyeckue 3aHATHA Pa3BUBAIOT HAyYHOE MBINUICHHE M pPeyb, IO3BOJITIOT IIPOBEPHTH
3HaHUS OOYYaIOIIUXCS, BBICTYNMAIOT KaK CpEINCTBA ONEPAaTHBHON OOpaTHOW CBS3H; LElb
NPaKTUYECKUX 3aHATUH — YrIIyONsTh, PACIIMPATH, NETaTM3UPOBATh 3HAHMS, IOJyYCHHBIC Ha
JIeKIMY, B 0000IIeHHOH (hopMe M COAEHCTBOBATH BBIPAOOTKE HABBIKOB NMPO(ECCHOHAIBHOM
JIeSITEIIbHOCTH.

Ha npakTuyeckux 3aHATHSAX IOJPOOHO  pacCMaTpUBAIOTCS OCHOBHBIE — BOIIPOCHI
JICLUILIMHBI, pa30MparoTCsi OCHOBHBIE THUIBI 3aaady. K KakJoMy NpakTHUECKOMY 3aHSTHIO
ClIelyeT 3apaHee CaMOCTOSITENIHO BBITIOJIHUTH JIOMAlllHEe 3ajJaHie M BBIYYUTh JICKIMOHHBIN
Marepuasl K cruenyromed Tteme. CuUcTeMaTHYeCKOE€ BBINOJHEHWE JOMAIIHUX —3aJIaHud
00513aTeTIBHO M SABJISICTCS. BaXKHBIM (DAKTOPOM, CIIOCOOCTBYIOLIMM YCIICIIHOMY YCBOCHHIO
JUCLIMTUTHHBL.

Ocoboe BHEMaHue cleayeT oOpalaTs Ha ONpe/ielIeHNe OCHOBHBIX OHATHH JUCLMIUTHHBL.
OO0yyaroIuiicst JOJDKEeH oAPOOHO pa3dupars MPUMEpHl, KOTOPHIE HOSICHSIOT OHSTHUS

CamocrosiTenbHas
pabora

OOyyeHne 1O ANCHMIUIMHE NPEIyCMAaTPHBACT AaKTHBHYIO CaMOCTOSITENBHYIO padoTy
oOyuaromerocsi. B pasmene 4 paboueit mporpaMmbl, KOTOpHIA HaseiBaercs «CTpyKTypa u
COJCp)KaHNe UCLUIUIMHBI», BCE Yachl CaMOCTOSTENHFHON pabOTHl paclucaHbl MO0 TeMaM MU
BorpocaM. OOydvaromuiics u3ydaeT ydueOHBIM MaTepual M €CJIM, HECMOTPS Ha HM3YYCHHBIN
Marepual, 3aJaHus BBIIOJHUTL HE YAA€TCd, TO B 00s13aTEILHOM opsaaKe HeO6XO[[l/IMO
IIOCCTHUTH KOHCYJIbTalluIO npenogaBartei, BEAyLICTO MPAaKTUYCCKUC  3aHATUA I/I/I/IHI/I
KOHCYJIBTALHIO JIEKTOPA.

CamocTosTensHas paboTa 00ydaromerocsi siBJSIETCS OCHOBHBIM CPEJCTBOM OBJIAJICHHS
y4eOHBIM MaTepHalioM BO BpeMs, CBOOOAHOE OT O0OA3aTEIBHBIX Y4YEOHBIX 3aHSTHH.
CamocTosiTensHass paboTa 0Oydaromierocss HaJ YCBOSHHEM Yy4eOHOTO MaTepualla MOKET
BBIIIONHATECS B OHONMOTEKE, aygUTOPHSIX IS CaMOCTOSITENBHONH paboThl, a TaKke B
JIOMAaIllHAX YCJIOBUSX. Y4eOHbIM Marepuas ydeOHOH AWMCHWIUIMHBL, MPETyCMOTPEHHBIH
y4eOHBIM IIJIAHOM JJIsI YCBOGHHSI OOy4aromIMMCsl B IIPOIIECCE CaMOCTOSATENHHOW pPaboThI,
BBIHOCUTCS Ha MPOMEXYTOUHYIO aTTECTAIlHI0 Hapsay C Y4eOHbIM MaTepHaoM, KOTODBIH
paspabatbIBasics NP MPOBEACHUN YUSOHBIX 3aHATHI.

ConepkaHie  CaMOCTOSITENIBHONH pabOThl  00ydaromierocs omnpeiensercs y4eOHOH
nporpaMMoi/i JUCHUIUIAHBI, METOAWYCCKMMU MaTepuajlaMu, 3aJaHUsIMHU W YKa3zaHUSIMU
npernoiaBaTes.

CamocrostensHas paboTa 0Oy4alomIMXCs OCYIIECTBISIETCS. B ayAMTOPHOH U
BHeayJIMTOpHOH opmax

Komrutekc yueOHO-METOJMYECKUX MaTepUalioB MO BCEM BHJAaM Y4YEOHOW JEATEIbHOCTH, MPEIyCMOTPEHHBIM
paboueii mporpaMMoi TUCIUILIMNHEI, pa3MEIeH B AIEKTPOHHON HH()OpMaIOHHO-00pazoBaTenpHoil cpene 3a6MKT
NpI'VIIC, nocTymHOH 00yJaromemMycs uepe3 ero JINIHEI KaOHHET




Hpuaoxenue Ne 1 k padoueit nporpamme

®OH/I OHEHOYHBIX CPEJACTB

I MPOBECACHUA TEKYIIECT0 KOHTPOJIA YCIIEBACEMOCTH
n HpOMe)KyTOqHOﬁ arTrecranmumu



1 O01mue moJ1o:KeHus

®DoH/T OIEHOYHBIX CPEJICTB SBIAECTCS COCTABHOW YaCThIO HOPMATHBHO-METOJIUYECKOTO
oOecrieueHUsT CHUCTEMBbl OIICHKH KauecTBa OCBOCHUSI oOOydaronumucs o0pa3oBaTelbHON
MIPOTPaMMBI.

@DoH/IBI OLEHOYHBIX CPEACTB MpEAHA3HAUEHBI ISl HCIOJIb30BAHUS OOYy4arOUUMUCH,
MpenoiaBaTeNsaMH, aaMUHUCTpaneld MHCTUTyTa, a Takke CTOPOHHHMH 00pa3oBaTebHBIMU
OpraHU3aIMsIMU ISl OIEHWBAHUS KauecTBa OCBOCHHS 00pa30BaTElIbHOW MPOTPaMMbI U YPOBHS
c(hOpMUPOBAHHOCTH KOMITETCHITUH Y 00yJaronuxcsl.

B coorBercTBMM ¢ TpeOOBaHHMSIMH JCHCTBYIOIIETO 3aKOHOJATENLCTBA B  chepe
oOpaszoBaHMs, OIICHOYHBIE cpeacTBa mpeactaBmsitores B Buae DOC nmns  mpoBeneHuUs
MPOMEKYTOUHOM aTTecTanuu oOydaronuxcss no gucuurimHe. C ydyeToM JAEMCTBYIONIETO B
Nucturyre Ilomoxenus o QopMax, NEPUOJAUYHOCTH U TOPSAKE TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH W TMPOMEKYTOYHOW aTTecTaly oOydarommxcst (BBICIIEe OOpa3oBaHHWE —
OakanaBpuart, CIeUAIUTET, MarucTparypa), B cocraB @®OC a1 IpoBeIeHHUS TPOMEKYTOUHON
aTTeCTallMy MO JAMCIMIUIMHE BKJIOYAIOTCS OILICHOYHBIE CPEACTBA JJIS MPOBEICHUS TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH 00YYaIOIIHUXCSI.

3amauamu POC aBnAr0TCA:

— OIICHKA JOCTH>KEHHUM 00y4YaroIuXcs B MPOIECCe U3YUCHUS TUCIUTUINHBL

— obecneyeHHWE COOTBETCTBUS  pPE3yJbTaTOB OOydYeHHs 3amadaM  Oymymiei
po(heCcCHOHATLHON JIEITeTFHOCTH Yepe3 COBEPIICHCTBOBAHWE TPAJAUIIMOHHBIX W BHEJIPCHHE
WHHOBAIIMOHHBIX METOI0B OOyYeHHs B 00pa30BaTeIbHBIN IIPOIIECC;

— CaMOIOJITOTOBKA U CAMOKOHTPOJIb O0YUAIONINXCS B IIPOIIECCE O0yUSHUSI.

®DoH/ OIEHOYHBIX CpPEICTB CHOPMHUPOBAaH HA OCHOBE KJIIOUEBBIX IPUHIIAIIOB
OIICHUBAHMSI: BAJIUHOCTh, HAJIEKHOCTh, 00BEKTUBHOCTD, 3P(EKTUBHOCTD.

Jns onieHKH ypoBHS C(HOPMUPOBAHHOCTH KOMIETEHIIUN HCIIOIB3YETCS TPEXYpPOBHEBAS
CHCTEMa:

— MHUHHMQJIbHBIA YPOBEHb OCBOEHHUS, OO0S3aTENbHBIA I BCEX OOYYaIOIMUXCSA 10
3aBepieHnio ocBoeHus OITOII; maer oOmiee mpeacTaBieHue O BUIE JEITEILHOCTH, OCHOBHBIX
3aKOHOMEPHOCTAX (PYHKIIMOHUPOBAHUS 0OBEKTOB MPO()ECCHOHATLHOMN JACATEIIBHOCTH, METOI0B H
ITOPUTMOB PEIICHUS MPAKTUUYECKUX 3a7a4;

— 0a30BBIi  ypOBEHb OCBOCHHMs, TPEBBINIEHHEC MHHUMAIBHBIX XapaKTEPUCTHK

c()OPMUPOBAHHOCTH KOMIICTCHIIMH; TIO3BOJIIET pellaTh THIIOBBIC 3aJa4yd, MPHHUMATH
npod)eCCHOHANIBHBIC W YIPaBICHYCCKHUE PEIICHUS IO W3BECTHBIM alropuTMaM, IpaBujIaM M
METOIMKAM;
— BBICOKHMH YpPOBEHb OCBOCHHS, MAaKCHMaJbHO BO3MOXKHAS BBIPAKEHHOCTh XapaKTEPUCTHUK
KOMIIETCHIIMM; TMpeArnojaraeT TOTOBHOCTh peIIaTh MPAKTHYECKHUE 3a7aud TOBBIIICHHOU
CJIO’KHOCTH, HETUITOBBIE 33/1auH, IPUHUMATDH MPOodheCCHOHATBHBIC U YIIPABICHUYCCKUE PEIICHHS B
YCJIOBHSIX HETIOJIHOM OMPENEeIEHHOCTH, MPU HEAOCTATOYHOM JOKYMEHTAIBHOM, HOPMATUBHOM U
METOIUYECKOM 00ECIICUEHHUH.



2 IlepeyeHb KOMIIETEHIUI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHMS.
IToka3aTe/in OLIeCHUBAHUSA KOMIIETCHIUI, KpUTEPHH OLIEHKHU

JucrunianHa «MaTeMaTHKa» yq4acTByeT B (JOPMUPOBAHUH KOMITETCHITUH:
VK-1. CnocobeH ocCymiecTBISATh MOMCK, KPUTHYECKHH aHaNIW3 W CHUHTE3 WH(pOpMAINH,
IPUMEHATh CUCTEMHBIH OAXO IS PEIIeHHs IOCTAaBICHHBIX 3a71a4.

IIporpaMmma KOHTPOJILHO-OIIEHOYHBIX MEPONIPUATHIA

o4Has popma 00ydeHuUs

HaunmenoBanue Kon
HanmenoBanue
KOHTPOJIBHO- OOBEKT KOHTPOJIA HHAWKaTOpa
Ne OIIEHOYHOTO CPEeACTBA
OIICHOYHOTO (pazmen/TemMa OUCIIUTLTNHEL) JOCTIDKEHUS %
(popma nposenenns*)
MEPOIPUSITHSI KOMIICTCHIINU
1 cemecTp
Paznen 1. JIuneitHas anreOpa. PacueTtHo-
1 Texymmii koHTpoab | Pasmen 2. Bekrophas anrebpa. VK-1.1 rpadudeckas paboTta
AHanuTHyecKasi FeOMETpHsL. Ne 1 (mucbMEHHO)
PasnoypoBHEBEIE
3a1a49u (MMICbMEHHO),
2 Texymwmii koHTpoab | Pasmen 1. JIuneitnas anreOpa YVK-1.1 TECTUPOBAHUE
(KOMIIBIOTEPHBIE
TEXHOJIOTHH)
PasnoypoBHEBEIE
3a1a49u (MMCbMEHHO),
o Pasnen 2. BekropHast anredpa. oknan (yCTHO
3 Tekymuii KOHTPOJIb A p p YVK-1.1 A Ay ),
AHanmuTHYECKas TEOMETPHUS TECTHPOBaHUE
(KoMITBIOTEpHBIE
TEXHOJIOTHH)
Paznen 3. Beenenue B MmaTeMaTudecKuit
AHAIH3 Pacuerno-
4 Texymiuii KOHTPOJIb ‘ YK-1.1 rpadudieckas padoTa
Pasnen 4. luddhepenipansHoe
N N N Ne 2 (mucsMeHHO)
ucuuciaeHue QyHKIUH 0JJHOM NepeMeHHOM
Pa3zHoypoBHeBbIE
. 3a1auu (MUCHbMEHHO),
. Pasznen 3. BBenenue B MaTeMaTu4ecKuit
5 Texymuii KOHTPOJIb YVK-1.1 TECTUPOBAaHUE
aHanm3
(KoMITBIOTepHBIE
TEXHOJIOTHH)
PaznoypoBHEBEIE
3a1a49u (MMCbMEHHO),
o Paznen 4. AuddepenunansHoe oknaz (yCTHO
6 Tekymuid KOHTPOJIb A Hndbep " N N VK-1.1 A Ay ),
ucuucieHne QyHKIMA 0THONW IepEMEHHOM TECTHPOBaHUE
(KoMITBIOTEpHBIE
TEXHOJIOTUH)
Paznen 1. Jluneitnas anre6pa.
OK3aMeH
Pazgen 2. Bexropnast anre6pa.
(cobecenoBanue),
AHanuTHueckasi FeOMETpHsL.
IIpomesxyTouHas . DK3aMEH —
7 Pasnen 3. Beenenue B MaTeMaTu4ecKuit VK-1.1
aTTecTalys TECTHPOBaHUE
AHaIs. (KOMIIBIOTEpHBIE
Paznen 4. luddepenimansHoe P
N N N TEXHOJIOTHH)
HcYncIeHne QYHKIMA 0THOW IepeMEHHOM
2 cemecTp
Pazgen 5. nTerpanbsHoe HcUUCiIeHne
(hyHKIMH OTHOH ITepeMEHHOM. Pacuerno-
1 Texymwmii konTpons | Pazmen 6. Auddepennuansrnoe u YK-1.1 rpadudeckas padoTta
WHTETPANTbHOE NCUNCIICHUE ()YHKITHIA Ne 3 (muceMeHHO)
HECKOJBKIX EPEMEHHBIX
PasHOypoBHEBEIE
. Pazgen 5. HTerpanbHoe UCUUCIIEHNE
2 Tekylmuii KOHTPOJIb VK-1.1 3a1auu (MUCHbMEHHO),

(GyHKIMI OJJHOH TIEpeMEHHOM.

TECTHPOBaHUE




(KoMITBIOTEpHBIE
TEXHOJIOTUH)
PaznoypoBHeBbIE
Paznen 6. luddhepennpanbHoe u 3apau (IIHCHMEHHO),
3 Texylmuii KOHTPOJIb | MHTErpAJIbHOE UCUHUCIICHHE QYHKIIMN VK-1.1 Aoiaf (yctHo),
HECKOJIbKMX ITEPEMEHHBIX TECTHPOBAMIE
(KOMIIBIOTEpHBIE
TEXHOJIOTUH)
Paznen 7. Anddhepenmmansapie Pacuerno-
4 Tekymuii KOHTPOJIb | ypaBHEHHUSI. VK-1.1 rpadudeckas paboTta
Paznen 8. Teopus psmos Ne 4 (mUCHbMEHHO)
PazHoypoBHeBbIE
3aauu (MUCHbMEHHO),
5 Texyuuii koutpoas | Paznmen 7. luddepenimansupie ypaBHEHUS YVK-1.1 TECTUPOBAHUE
(KoMITBIOTEpHBIE
TEXHOJIOTHH)
PaznoypoBHeBbIE
3a1a49u (MMCbMEHHO),
6 Tekymuid KOHTPOJIb Paznen 8. Teopus psanos YK-1.1 AoKIal (yCTHO),
TECTUPOBaHHE
(KOMIIBIOTEpHBIE
TEXHOJIOTUH)
Paznen 5. UHrerpanbHoe ncuuciaeHue
(byHKIMIA OJIHOW TIepeMEeHHOM OKx3aMeH
Pazgen 6. @yHKIIMHM HECKOIBKUX (cobecenoBanue),
7 IIpomesxyTouHas nepeMeHHbIX. MHTerpajlbHOE UCUUCIICHUE VK-1.1 JK3aMEH —
aTTecTalys (YHKIMH HECKOJIBKUX ITEPEMEHHBIX. TECTUPOBaHHE
Paznen 7. Anddhepenmmansapie (KoMITBIOTEpHBIE
ypaBHEHHS. TEXHOJIOTHH)
Paznen 8. Teopus psoB
3 cemecTp
Pacuerno-
rpadudeckas padoTta
Ne 5 (muCcbMEHHO),
. Pazgen 9. OcHOBBI TEOPUH BEPOSTHOCTEN U PasHOYPOBHEBBIC
1 Tekymuii KOHTPOJIb o YK-1.1 3a1a4u (MUCBMEHHO),
MaTeMaTHYeCKON CTaTUCTUKU
nokna (YCTHO),
TECTUPOBaHUE
(KOMIIBIOTEpHBIE
TEXHOJIOTUH)
OKx3aMeH
(cobecenmoBanue),
) [Ipomexxyrounas Pazgen 9. OcHOBBI TEOPUM BEPOSITHOCTEN U VK-1.1 9K3aMEH —
aTTeCTaIHs MaTeMaTHYECKOH CTaTUCTUKU TECTUPOBAHHE
(KoMITBIOTEpHBIE
TEXHOJIOTHH)
*CDOpMa IMPOBCACHU A KOHTPOJIbHO-OOCHOYHOT'O MCPONPUATHSA: YCTHO, INMUCBbMCHHO,

KOMIIBIOTCPHBIC TCXHOJIOTHUH.

IIporpaMmma KOHTPOJILHO-OIIEHOYHBIX MEPONIPUATHIA

04YH0-32049HasA (hpopMa 00y4yeHus

HaumenoBanue Kon
HanmenoBanue
KOHTPOJIBHO- OO0BEKT KOHTPOJIA HHAWKaTOpa
Ne OIIEHOYHOTO CPEeCTBA
OILIEHOYHOI'0 (pazmen/TemMa QUCIIUTLTNHEI) JIOCTHOKEH NS %
(dpopma mpoBepeHUA*)
MEPOIPHUATHS KOMITETEHIIUN
1 cemectp
PacueTHo-
. rpaduyeckas pabora
Paznen 1. JIuneitnas anreOpa. padp P
N Ne 1 (mucsMeHHO),
1 Texymuii koHTpoas | Pasnmen 2. Bexrophas anre6pa. VK-1.1

AHanuTHueckasi FeOMETpHsL.

TECTUPOBaHUE
(KOMIIBIOTEpHBIE
TEXHOJIOTUH)




KOMITBIOTCPHBIC TCXHOJIOTUH.

Pacuetno-
Pasnen 3. Beenenue B MaTeMaTu4ecKkuit rpaguyeckas pabora
. aHaJIu3. Ne 2 (muceMeHHO
Texymuii KOHTPOJIb YVK-1.1 ( ),
Paznen 4. luddepennuansnoe TECTUPOBaHHE
ucuuciaeHue QyHKIUH 0JJHOM epeMeHHOM (KOMIIBIOTEpHBIE
TEXHOJIOTUH)
Paznen 1. Jluneitnas anreOpa.
OKx3aMeH
Pazgen 2. Bexropnas anre6pa.
(cobecenoBanue),
AHanuTHYeCKas TEOMETPHSI.
[Ipomexxyrounas . 9K3aMeH —
Paznen 3. BBenenue B MaTeMaTHYECKUNA VYK-1.1
aTTecTalys TECTHPOBaHUE
AT (KOMIIBIOTEPHBIC
Paznen 4. Iuddepenmansaoe p
N N N TEXHOJIOTHH)
ncuncIeHne QYHKIMA 0THOW IepEeMEHHON
2 cemecTp
Pacuerno-
Pazgen 5. HTerpanbsHoe ucuucieHme
N . rpadudeckas paborta
(GyHKIMH OJIHOH TIEpEeMEHHOM.
N Ne 3 (mucsMeHHO),
Tekyumii koutpoas | Pazmen 6. duddepennuansnoe u YK-1.1
. TECTHPOBaHUE
MHTETPaJIbHOE UCUHCIICHHE QYHKIIMN
(KOMIIBIOTEpHBIE
HECKOJIbKHX TTEPEMEHHBIX
TEXHOJIOTUH)
PacuerHo-
rpagudeckas pabota
Paznen 7. Iuddhepenimanpabie pag P
. Ne 4 (mucemeHHO),
Tekymuii KOHTPOJIb | ypaBHEHHUSI. YVK-1.1
TECTHPOBaHUE
Paznen 8. Teopus psanos
(KoMITBIOTEpHBIE
TEXHOJIOTHH)
Pazgen 5. HTerpaisHoe UCUUCIIEHNE
(hyHKIMH OHOM TepeMeHHOH OK3aMeH
Paznen 6. OyHKIINI HECKOIBKUX (cobecenoBanue),
IIpomesxyTouHas nepeMeHHbIX. MHTerpajlbHOE UCUUCIICHUE VK-1.1 JK3aMEH —
aTTecTalys (YHKIIH HECKOJIBKUX ITEPEMEHHBIX. TECTUPOBaHHE
Paznen 7. Anddepennuanbusie (KOoMIIBIOTEpHBIE
YPaBHEHHS. TEXHOJIOTUH)
Paznen 8. Teopus psanoB
3 cemecTp
PacuerHo-
rpaguyeckas pabora
o Pazgen 9. OcHOBBI TEOPUH BEPOSITHOCTEN U Ne 5 (mucemeHHO
Tekymuii KOHTPOJIb A . p p YVK-1.1 ( ),
MaTeMaTHYECKOW CTATUCTHKH TECTHPOBaHUE
(KoMITBIOTepHBIE
TEXHOJIOTHH)
OK3aMeH
(cobecenoBanue),
IIpomesxyTouHas Paznen 9. OcHOBBI TEOpUHU BEPOSITHOCTEH U VK-1.1 JK3aMEH —
aTTecTalys MaTeMaTHYeCKON CTaTUCTUKU ‘ TECTUPOBaHKE
(KOMIIBIOTEpHBIE
TEXHOJIOTUH)
*d)opMa IMPOBCACHUA KOHTPOJIbHO-OICHOYHOI'O MCPOIIPpUATHUSA: YCTHO, INUCHbMCHHO,

Onucanue nokasarejei u KPpUTEPUEB ONCHUBAHUSA KOMIIeTeHIUii
HaA Ppa3s/IUMYHBIX 3Tarax ux (l)OpMPlpOBaHI/lﬂ, OIMMCaHHu e IKAJ OHCHUBAHUSA

KOHTpOHL KadyceCTBa OCBOCHHUA AMCHMIIJIMHBI BKJIHOYACT B cebs TGKYH_IHﬁ KOHTPOJIb

yCIIEBAEMOCTH M MPOMEKYTOUYHYIO aTTecTaluio. TeKymuid KOHTPOIb YCIIEBAEMOCTH H
IPOMEKYTOUHAs aTTecTallsl 00Y4aroLIMXCsl MPOBOJIATCS B LENAX YCTAHOBJIEHHS COOTBETCTBHS
JOCTIDKEHUH  0OyJarommxcsi MO3TalHBIM — TPeOOBaHUSM 00pa30BaTENBbHON MPOTpaMMbI K
pe3yibTaraM 00ydeHust 1 GopMUPOBaHUS KOMIETEHIUI.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOW BHJI CUCTEMATHYECKON MPOBEPKHU 3HAHUM,
YMEHUH, HaBBIKOB OOyyarommxcs. 3ajjaya TEKYIIEro KOHTPOJS — ONEPaTUBHOE M PETYJSPHOE



yhnpaBieHHe y4eOHOW JesITeNbHOCThIO OOYYaloIIMXCS Ha OCHOBE OOpaTHOM

CBA3HM H

KOPPEKTUPOBKU. Pe3ynbTarbl OICHUWBAHMS YYWTBHIBAIOTCS B BHJE CpEOHEH OLCHKH IpHU
IIPOBEJCHUH NNPOMEKYTOYHON aTTECTALINN.

JInsi  OIeHWBaHUS pPE3yJbTaTOB OOYYEHHS HCIIONB3YeTCs YeThIpexOamipHas —IIKasa:
COTIIMYHO», «XOPOLIO», «YAOBIETBOPUTEIIBHO», «HEYAOBIETBOPUTEIBHO» U JBYyXOalllbHas
IIKaJIa: «3a4TEHO», «HE 3a4TCHO».

IlepeueHp OLEHOYHBIX CPENCTB, MWCIONB3YEMbBIX I OLEHWBAaHUSA KOMIIETEHIMH Ha
pa3MyHBIX JTanax HuX (OPMUPOBAHMS, a TaKKe KpaTKas XapaKTEpUCTHKA ASTHX CPEICTB

MIPUBEJICHBI B TAOIHUIIS

HanmenoBanue
Ne OLICHOYHOT'O
cpescTBa

Kpatkas xapakTepuCTHKa OLIEHOYHOI'O CPEICTBa

IIpencraBnenue
OIIEHOYHOTO CPEe/ICTBA
B ®OC

PacuerHo-
1 | rpaduyeckas
pabota (PT'P)

CpeAcTtBo Juisi MPOBEPKH YMEHUU MPUMEHSTH IMOTyYeHHbIE
3HAHUS 10 3apaHee OIpEeAeeHHOW METOJIMKE il pEelIeHUs
3aj7]a4 UM 3aJlaHui 110 pa3jeny JUCLUUILIINHBIL.

MoskeT OBITh HCHONB30BAHO Ui OLEHKH 3HAHUH, YMEHHWI,
HaBBIKOB M (MJIM) ONBITA ISSITEIbHOCTH 00Y4aIOIINXCsl

Tumnooe 3anganue 1is
BBITTOJTHCHHSI
pacueTHo-
rpadudeckoit paboThI

2 | Hoxmam

IIponykr  camocroaTensHOil  paboTel  oOyuaromerocs,
NPEACTABISIIONIMKA  co00M  mMyOnW4HOE  BBICTYIUICHHE IIO
NPE/ACTABICHUIO  MOJYYCHHBIX  PE3yJNbTaTOB  PEIICHHSA
OTIpeIeTICHHOM y4eOHO-TIPaKTHIECKOH, yueOHo-
HCCIIEI0BATEIbCKON MM HAYy9IHON TEMBI.

MoxeTr OBITh HCIIONB30BAaHO ISl OLEHKM 3HAaHWH, YMEHHH,
HaBBIKOB M (MJIM) ONBITA IESITEIbHOCTH 00Y4aIOIINXCS

Tembl noKIIag0B

Pa3znoypoBHeBbIE
3a1aun

Paznugator 3agaun:

— PEeIpOAYKTHBHOIO YPOBHS, IIO3BOJIAIOLINE OLIGHUBATh MU
JIMarHOCTHPOBATh 3HaHHE (haKTHUECKOro marepuaia (0a3oBbie
MOHATUS, AalNTOPUTMBI, (aKTBl) W yMEHHWE MPaBHIBHO
UCIIOJIB30BaTh CTELUAIbHBIE TEPMUHBI U MOHATHUS, Y3HABaHUE
OOBEKTOB M3Y4YEHUS] B paMKax OIPEAEICHHOTO pasjena
JUCIUIUIMHBI;

MOXET OBITh HCIIOJIB30BAHO JUIS OICHKM 3HAaHUH M yMEHHH
oby4aromuxcs;

— PEKOHCTPYKTHBHOTO YPOBHS, MO3BOJISIOIINE OIEHHBATH H
JUAarHOCTHPOBATh YMEHMS CHHTE3UPOBaTh, AaHAIU3HPOBATH,
0000maTe (aKkTHUECKUH ¥ TEOPETHUECKHH MarTepuan cC
(hopMyTUpOBaHHEM KOHKPETHBIX BBIBOJOB, YCTAHOBJIEHHEM
HMPUYHUHHO-CIICICTBEHHBIX CBS3CH;

MOXXET OBITh HCTOJB30BAHO JUISI OIEHKHM 3HAHWUH, YMEHUH,
HaBBIKOB M (MJIM) OTIBITA AESTEIbHOCTH O0YJaIOINXCS;

— TBOPYECKOTO YPOBHS, MO3BOJSIOIIME OICHMBAaTh U
JMarHOCTHPOBATh YMEHUS], HHTETPUPOBATh 3HAHUS PA3ITHMYHBIX
obJacteil, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3PECHUS;
MOXET OBITh HCIIOJB30BAaHO JUIS OIEHKM 3HAHWH, yYMEHWH,
HaBBIKOB M (MJIM) OIBITA IESITEIbHOCTH 00Y4aIOIINXCS

Twumossie
pa3HOypOBHEBBIE
3aJaun

TecrupoBanue
4 | (xOMIBIOTEpHBIE
TEXHOJIOTUH)

CucteMa CTaHIApTU3UPOBAHHBIX 3aJaHUN, MO3BOJIAIOLIAS
ABTOMATHU3MPOBATh MPOILEAYPY U3MEPEHHUS YpPOBHSA 3HAHUN U
yMeHHH 00y4aroerocs.

MoskeT OBITh HCHONB30BAHO Ui OLIEHKH 3HAHUH, YMEHHWI,
HaBBIKOB M (MJIM) ONBITA IESITEIbHOCTH 00Y4aIOIINXCS

DoH TEeCTOBBIX
3aJlaHu

[IpomexxyTouHas arrectauus

1 DK3aMeH

CpencTBO, MO3BOJISIONIEE OLIEHUTh 3HAHUS, YMEHUS, HABBIKOB
U (WITH) ONBITA AEATEIHLHOCTH 00yYaroerocs 1o AUCIMIUINHE.
Mosker OBITh HCHONB30BAHO Ui OLEHKH 3HAHUH, YMEHHWI,
HaBBIKOB M (MJIM) OIBITA IESTEIbHOCTH 00Y4aIOIINXCS

[lepeuenn
TEOPETHYECCKIX
BOIPOCOB 1 THUIIOBLIC
NPaKTHYECKHE
3ananus (oOpasert
9K3aMEHAIIMOHHOTO
ousera)




Tect —
IIPOMECIKYTOYHAA
arrecrauus B
(dbopme 3K3ameHa

CucreMa  aBTOMAaTU3MPOBAHHOIO  KOHTPOJS ~ OCBOEHUS
KOMIMETEHIMI (4acTH KOMIICTCHIUI) O00yJarommMcs 1o
JIUCITUTUINHE c HCTIOJIb30BaHUEM HH(POPMAIHOHHO-
KOMMYHHUKAITUOHHBIX TEXHOIOTHMA.

Mosker OBITh UCHONB30BAHO ISl OLEHKM 3HAHWM, YMEHUH,
HaBBIKOB M (MJIM) ONBITA IESITEIbHOCTH 00Y4aIOIINXCS

DoHj TeCTOBBIX
3aJlaHu

Kpurtepuu u mkaja oueHUBAHUSI KOMIIETEHIHI B pe3yJibTaTe H3y4YeHUsl U CHUNTUHbI
MPH NPOBeIeHNH MPOMEKYTOUYHOM aTTecTanun B gopme IK3aMeHa.

IlIxajga oueHUBaAHUS YPOBHA 0CBOCHMSA KOMIeTeHIInii

IIIkama orieHUBaHUS

Kpurepun oneHnBaHus

YposeHb
OCBOCHHUS
KOMTETEHITHH

KOTIUYHO»

OOyyaromuiicsi TMPaBUIBHO OTBETHJ Ha TEOPETHYCCKHUE
BOmpockl. [loka3an OTIIMYHBIC 3HAHHWS B PaMKax y4eOHOTro
MaTtepualia. HpaBl/IHbHO BBITIOJTHWJI TPAKTUYCCKUEC 3aJlaHusd.
IToka3zan OTJINYHBIC YMEHUA u BJIaJCHUS HaBbIKAMHU
IPUMEHEHUS IOJIYYEHHBIX 3HAHUU U YMEHUU IPU PELICHUU
3a/a4 B paMmkax ydeOHoro wmatepuana. OTBETHS Ha BCE
JIOTIOJTHUTENBHBIE BOIPOCHI

Bricokuit

«XOpPOLIO»

OOyuaronuiicst ¢ HEOONBIIMMH HETOYHOCTSIMA OTBETHJ Ha
TeopeTHdecKre BOnpock!. [lokasan xopomuie 3HaHHUs B paMKax
yueOHOro Marepuasa. C  HeOONBIIMMH  HETOYHOCTSIMH
BBITIOJTHWII TIpakTHUIecKue 3aganus. [lokazan xopoime yMeHUs
W BIIQJICHWUS HABBIKAMHU NPUMEHEHHS MONYYEHHBIX 3HAaHUH U
YMEHHMH TPH pelIeHUH 33/1a4 B paMKax y4eOHOro MaTepuala.
OTtBeTH Ha OOJBIIMHCTBO JOHOJTHUTENIBHBIX BOIPOCOB

bazoBriit

«YAOBIETBOPUTEIILHO»

OO6yyaroniuiicst ¢ CylnecTBEHHBIMU HETOYHOCTSIMU OTBETHII HA
TeopeTHdyeckue Bompochl. Ilokasan yaOBIETBOPUTEIHHBIE
3HaHUS B paMKax ydeOHoro mMartepuana. C CyIiecTBEHHBIMU
HETOYHOCTSIMHM BBINOJHWII IpaKkTHYeckue 3ananus. [lokaszan
YIIOBJICTBOPUTENILHBIE YMEHUSI W BIAJCHUs  HaBBIKAMHU
NPUMEHEHHUs] TOyYEHHBIX 3HAHUH W YMEHHMH NPH pEIIeHUU
3aJad B paMKax ydeOHoro wmarepuana. JlomycTunm MHOTO
HETOYHOCTEH IIPH OTBETE HA JIONIOIHUTEIBHBIE BOMPOCHI

MuHuManbHBIR

«CHEYAOBJICTBOPUTECIBHO»

OOyuaronuiicst Mpyu OTBETE HA TEOPETHUECKHE BOMPOCH U IIPH
BBINIOJTHEHUH NPAKTHYECKUX 3aJaHUM IPOJEMOHCTPUPOBAI
HEJIOCTATOYHBIH ypPOBEHb 3HAHWH M YMEHHH NpU PEIICHUU
3aJad B paMkax ydeOHoro matepwana. Ilpm oTBerax Ha
JIOTIOJTHUTENbHBIE BOIPOCHI OBLIO JIONMYLIEHO MHOXECTBO

HCTIPAaBUJIbHBIX OTBETOB

Kommerenmus
He copMUpOBaHa

Tect — IIPOMECIKYTOYHAA aTTCCTAlllA B (bopMe OK3aMCHa:

IIIxana oneHUBaHUSA

Kpurepun oneanBanus

«OTIUYHO»

OO6yuaronuiicst BepHO oTBeTHuI Ha 90 — 100 % TecTOBBIX 3aJaHUi NMPH MPOXOXKICHUU

TCCTUPOBAHUS

«XOpPOLIO»

OOyuaronuiicst BepHo otBeTws1 Ha 80 — 89 % TecToBBIX 3aJaHWil IPH MPOXOXKICHUU

TCCTUPOBAHUS

«YAOBIETBOPUTEIILHO»

OOyuaronuiicst BepHo oTBeTws1 HA 70 — 79 % TecTOBBIX 3aJaHWIl IPU MPOXOXKICHUU

TECTUPOBaHUS

«HCYIOBJIETBOPUTECIILHOY

OOyuaronuiicsi BepHO 0TBeTWII Ha 69 % 1 MeHee TeCTOBBIX 3aJlaHuil P MPOXOKICHUN

TECTUPOBaHUS




Kputepuu u mkaJibl olleHMBaHUS Pe3yJbTATOB 00y4eHHUs NPU MPOBeAeHU N

TEKYLIECT0 KOHTPOJISA yCIIEBAEMOCTH

PacuerHo-rpaduueckas padota (PI'P)

I1Ikama oreHUBaHUS

Kpurepun onieHnBaHus

OO0y4aronuiicss MOHOCTHIO M MPaBWIBHO BHITIONHWN 3aaanue PI'P. Tlokazan otinmyHbie
3HaHUS, YMEHHS U BJIAQJICHUS HABBIKAMU NIPUMEHEHMS UX IPU PEeIICHUH 3a/1a4 B PaMKax

«OTIINYHOY
ycBOEGHHOro yueOHoro Mmarepuasia. PI'P odopmiena akkypaTHO M B COOTBETCTBHH C
MIPEABSBISIEMBIMHA TPEOOBAHUSIMU
OOyuatomuiics BeimonHW 3amanue PI'P ¢ Hebonpmimmu HeTowHOCTSMHU. [lokasan
«XOpotIOy XOpOIIIUE 3HAHUSA, YMEHUS U BJIaJICHUS] HABbIKAMU MPUMEHEHHS UX TPU PEIICHUH 3a7a4

B paMKax YCBOGHHOro y4ueOHOro marepuana. Ecte HemoctaTku B opopmieauu PI'P

«YIOBJICTBOPUTEIBHOY

OO6yuatomuiics BeimonHUI 3aganue PIP ¢ cymiecTBeHHbIMU HeTOYHOCTsIMH. [lokasan
YAOBJIETBOPUTENIbHBIE 3HAHMSI, YMEHHSA M BIAJCHHUS HABbIKAMHU NPUMEHEHMSI UX IPHU
pelIeHnn 3a7ad B paMKax YCBOGHHOTro ydeOHoOro marepuaina. KagectBo odopmieHus
PI'P umeeT HeJOCTaTOYHBIM YPOBEHb

«CHEYOOBJIETBOPUTECIBHO»

[Ipu BemonHernn PI'P oOyuarommuiics mMpoaeMOHCTPUPOBAT HEIOCTATOYHBIA yPOBEHB
3HaHMH, YMEHUH 1 BIIaACHUS MU NIPH PELICHUH 3aJ1a4d B paMKaX YCBOCHHOTO y4eOHOTO
Marepuaia

Joxknang

IIIkajma orieHUBaHUS

Kpurepun onieanBanus

OO0y4aronuiicss MPOJEMOHCTPUPOBAJT: TIOJTHOE PACKPBITHE BOMPOCA; yKa3aHHWE TOYHBIX
Ha3BaHUM ¥ ONpeIeNCHU; MpaBIIbHBIE (OPMYIHPOBKH TOHATHH W KaTeropui;

COTJIUYHOY CaMOCTOSTENILHOCTh OTBETA, YMEHHE aHAIN3UPOBATH U JIENIaTh COOCTBEHHBIE BHIBOIBI 110
paccMaTpuBaeMON TeMe; MCIIOJIb30BAHHE JIOTOJIHUTEIBHON JUTEepaTypbl U HHBIX
MaTepHaJIoB U JIp.
OOyuaromuiicsi  NPOJAEMOHCTPUPOBAN:  HEJOCTaTOYHO  IOJHOE, MO  MHEHHIO
«XOpOIIIOoY IIperno/iaBaTess, paCKPhITHE TEMbI; HECYIIIECTBEHHBIE OLUTHUOKU B ONPE/IeICHUH TOHITHH,

KAaTeropuid MU T.I., KAPJUHAJIBHO HE MEHSIOIUX CYThb W3JI0KECHUS; HCIIOJIb30BAHUE
ycTapeBlieil yueOHOM UTepaTypsl U IPYTUX HCTOYHUKOB

«YIOBJIETBOPUTEIBHOY

OOy4aromuiics MPOJCMOHCTPUPOBAN: OTPAKCHUE JIMIIb OOINEro HAIpPaBICHUS
W3JI0KEHUS JIEKIIMOHHOTO MaTepralia i MaTepraia COBPEMEHHBIX YIeOHNKOB; HAJTMUNE
JIOCTATOYHOTO KOJIMYECTBA HECYIIECTBEHHBIX MM OJHON-IBYX CYIIECTBEHHBIX OITHOOK
B OIpEIENCHUH TOHATHA W KaTETOPHHA M T. II.; MCIIOJNIF30BaHUE YCTapeBIIeH yueOHO
JUTEPaTypHl ¥ OPYTUX UCTOUYHMKOB; HECTIOCOOHOCTH OCBETHTH MPOOIEMATHKY YIeOHOH
JUCTIATUTAHEL U JIP.

«CHEYAOBJIETBOPUTECIBHO»

OO0y4aronuiicst MPoAEMOHCTPUPOBAT OOJBIIOE KOJIMIECTBO CYIIECTBEHHBIX OIIHOOK, HE
BJIQJICHUE MAaTepUajoM; HE BIJIAJICHUE MNOHATUMHO-TEPMUHOJOTMYECKUM aIIapaToM
JIUCIMIUIMHBL, HECTIOCOOHOCTh OCBETUTH MPOOJIEMATHKY YI€OHON AUCIMILINHEI U JIp.

Pa3zHoypoBHEBBIE 3a/1aUU

IIxana oneHuBaHus

Kpurepuu onieHuBaHus

JleMOHCTpUpYET O4YeHb BBICOKMII/BHICOKMII YPOBEHb 3HAaHHMH, YMEHHWI, HABBIKOB B

COTJIIMYHO» COOTBETCTBUH C KPHUTEpPUSIMHU OIICHHBaHUS. Bce TpeboBaHMS, MNpeabsBIseMble K
3a/1aHUIO0, BBIIIOJIHEHbI
JleMOHCTpUpYET IIOCTATOYHO BBICOKHMII/BBIIIE CPEJHEr0 YPOBEHb 3HAHWH, YMEHWIA,
«XOPOLLOH» HaBBHIKOB B COOTBETCTBMM C KPHUTEpUsIMH OlleHUBaHus. Bce TtpeboBanus,

NPEABABIIACMBIC K 3aJaHUTIO, BBITTOJTHCHBI

«YyHAOBJICTBOPHUTCIILHO»

JleMOHCTpupyeT CpelHU YpOBEHb 3HAHMM, yMEHUH, HaBBIKOB B COOTBETCTBUHU C
KpUTEPUSIMH OLIEHUBaHUS. BONBIIMHCTBO TpeOOBaHUMN, MPENBABISEMBIX K 3a/IaHUIO,
BBIIIOJIHEHBI.

JleMOHCTpUpYeT HH3KHA/HWXKE CpPEOHEr0 YPOBSHb 3HAHHWH, YMEHHIA, HABHIKOB B
COOTBETCTBUH C KPUTEPUSMH OIICHWBaHHSI. MHOTHE TpeOOBaHWS, MPEIbIBISEMBIC K
3a/1aHUI0, HE BBIIIOJIHEHBI

«HCYAOBJICTBOPUTCIIBHO»

JleMOHCTpHUpYeT OYeHb HU3KUH ypOBEHBb 3HAHWH, YMEHHH, HABHIKOB B COOTBETCTBHHU C
KpUTeprsiMH onleHIBaHus. He oTBeta. He OBIIIO MOMBITKY PENINTh 33134y




TectupoBaHue — TEKyIMd KOHTPOJIb

IIxana oneHUBaHU

Kputepuu oneHuBaHus

COTJIUYHO»

OO6yuatonmuiics BepHo oTBeTHI Ha 90 — 100 % TecTOBBIX 3aAaHUil NPU MPOXOKACHUN
TECTHPOBAHHS

«XOpPOLIO»

OO6yuaronuiicst BepHO oTBeTHN1 HAa 80 — 89 % TECcTOBBIX 3aaHUN NPH MPOXOXKACHUH
TECTHPOBAHUS

«KYHAOBJICTBOPHUTCIILHO»

OO6yuaromuiicst BepHO oTBeTHII HA 70 — 79 % TEeCTOBBIX 3aaHUN NPH MPOXOKACHUH
TECTHPOBAHHS

«HCYAOBJICTBOPUTCIIBHO»

OOyuaronuiicst BEpHO OTBETHI Ha 69 % M MEeHee TECTOBBIX 33aHUH NP MPOXOKACHUH
TECTHPOBAHUS




3 TunoBbie KOHTPOJIbHbIE 32IaHNUSI WA MHbIe MATEPHUAJIbl, HEOOX0AMMbIE
JJISl OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEeJbHOCTH,
XapaKTepu3yiuX 3Tanbl GopMHUpPOBaAHUSA KOMIIETEHIIUI
B Npolecce 0CBOEHUA 00pa30BaTeIbHOM MPOrPaMMbI

3.1 TunoBble 3a1aHNs 1JIS1 BHINIOJIHEHHUS pacyeTHO-rpaguuecKkux pador

BapuanTel 3amaHuii JUIS  BBINOJIHEHHUS pacyeTHO-rpaduyeckux paboT BBUIOKEHBI B
NIEKTPOHHON WH(pOpMaIMOHHO-00pa3oBarensHoi cpene 3abMKT UpI'YIIC, nocrymHOM
oOyuJaronieMycst 4epe3 ero JUUHbIA KaOHHET.

Hwxe npuBenensl 00pa3iibl THUIOBBIX 3aJlaHUH /ISl BBITOJIHEHUS PacyeTHO-TpaduIecKux
paboT 1o TemMaM, MPETYCMOTPEHHBIM paboveli MPOTPaMMO TUCIIUITIIHHEI.

Oo0pa3zen TUIIOBOIO 321aHKs 1JI BHINIOJIHEHHUS pacueTHO-rpaguyeckoi padorsr Ne 1

3amanue 1. [TocTpouTh Ha KOMIUIEKCHON IUIOCKOCTH U 3alMCaTh B TPUTOHOMETPUYECKOH (opme
z= r(COS(p +1i-sin go) KOMILUIEKCHOE YHCIIO z = —2 + 2/3j .
3ananue 2. BbIIOIHUTD ICHCTBYS HAJl MATPULIAMH (A — 3B)+ B2

2 3 -1 -1 05
A-l4 5 2|B=|0 1 3|
-1 0 7 2 -2 4

3apnanme 3. PemuTh cucteMmy JWHEHWHBIX ypaBHeHHME Meromamu Kpamepa, ['aycca, oOparHoi
MaTpPHIIbI.

3X-y+z=-11,
5x+y+2z=38,
X+2y+4z=16.

3ananue 4. HaiiTu KOCUHYC yriia MeX1y BEKTOpamMu a ub

a={694}, b={4-2-9}.
3apanue 5. Hammcars oOuiee ypaBHeHHE Ax+By+C=0 mpsiMoi, mpoxosueii gepe3 Toukun M
u N . IlpeoGpaszoBarh MoJy4eHHOE YpaBHEHHUE U TPEICTABUTEL €r0 B BHJEC YPaBHEHUS TPSIMOU C
YTIOBBIM KOS(Q(QUIMEHTOM y=kx+b W YpPaBHEHHMsA NpAMOM B OTpe3Kax Ha ocax X . YV _ 4.

a b

M(2,4),N(@3,1).
3amanme 6. J[ansl KoopaAUHATHI 4ETHIPEX TOUeK: A, B, C, D. Haittu nnomaas Tpeyroiabuuka ABC
U JUIMHY €0 BBICOTHI, OMyIIeHHOM 13 Touku C.

A(0; 2;-1), B(0, 1,-1), C(-1; 0; 1), D(-1; 0; 2)
IIpumepHbIe BONPOCHI /i1 3AIMTHI pac4éTHO-rpaduyeckoi padorbr Ne 1

1. Yto Takoe komIniekcHOe 4nuciao? B uéM ero otnmuuns ot aelcTBUTENbHOrO yncna? Yro takoe
MHUMas eIuHuIa?

2. 3anuIumTe TPUTOHOMETPUYECKYIO M TIOKa3aTelbHYI0 (POpMBI KOMIUTEKCHOTO yKcia. Kak HalTh
MOJlyJib U apryMeHT? KakoB X reoMeTpu4ecKuii cMbICi?

3. [IpuBenure mnpuMepbl oOIepalvii HaJl KOMIUIGKCHBIMH YHCIaMH B alreOpandyeckod u
TPUTOHOMETpHYECKOH dopmax. 3ammmute Gpopmyny Myaspa.

4. Yto Takoe matpuua? Kak onmpeaenstorcs JTUHEWHBbIE oNepalii HaJl MaTPUIIAMHA U KaKOBBI UX
cBoiictBa? [IpuBeaure npumepsl.



5. YUrto Takoe mMaTpulla U paclIMpeHHas MaTpHUIlla CUCTEMbI JUHEUHBIX ypaBHeHU? [IpuBenure
MIPUMEPHI.

6. UTo Takoe peleHue CUCTEMBbl JMHEHHBIX ypaBHeHUH? Kakue cHCTeMBbl Ha3bIBAKOTCS
COBMECTHBIMH, a KaKl€ — HECOBMECTHBIMU?

7. Chopmynupyiite Teopemy Kponekepa-Kanemnu.

8. Ilpu KkaKoM yCJIOBUHU CHUCTEMA JMHENHBIX YPAaBHEHUN HMEET €IMHCTBEHHOE pellieHne?

9. Jlyist Kakux CUCTEM ypaBHEHUM ucnonb3yerca metoa Kpamepa? B yeM oH cocTonT?

10. Onumute meton ['aycca perieHust U UCCIEAOBAHUS CUCTEM JIMHEHHBIX YPaBHEHUIA.

11. Yro Takoe panr Mmatpuiipl? Kak ero Mo>kHO HalTH?

12. Kakasi maTpuila Ha3bIBaeTCs OOpaTHOW s JaHHOW MaTpuibl? Beerma nmu cymiecTByeT
obpatHas marpuiia? Kak MO>XHO HaliTH 0OpaTHYIO MaTpHUILy?

13. B ueM cOCTOUT MaTPUYHBIH CITOCOO pelIeHNs CUCTEM JIMHEHHBIX ypaBHEHUN?

14. Yto Takoe BekTop? JlnmmHa BekTtopa? Ha3oBUTE OCHOBHBIE OIEpallMU HaJl BEKTOpPAMH.
[IpuBenute npuMepsl.

15. Hdaiite ompeneneHusi CKaIsIPHOTO, BEKTOPHOTO M CMEUIAHHOTO NPOU3BEICHUN BEKTOPOB.
3anumute GOPMYIBI I UX HAXOXKJECHUS B KOOPJAUHATHOU (opme.

16. 3anumuTe GOpMYIBI JUIsl HAXO0XKACHUS TUIOIIaell 1 00bEMOB GUTYp C MOMOIIBI0 BEKTOPOB.
[IpuBenute npuMepsl.

17. Kak MOXHO 3a/1aTh IPsAMYIO0 Ha TUIOCKOCTU? UTO Takoe BEKTOp HOpMaJIM M HaIpaBIISIFOLINANA
BEKTOP MpsAMOii?

18. Kakum MOXeT ObITh B3aUMHOE PACIIOJI0KEHHUE MPSMBIX Ha MIIOCKOCTH? TOYKHM U mMpsiMoii?

19. Kak MOXHO 3aJ1aTh IPSAMYIO U INIOCKOCTH B IPOCTPAHCTBE?

20. Kakum MoeT ObITh B3aMMHOE PaCIONIOKEHHE IIIIOCKOCTeH B mpocTpancTe? Ilpsimoil u
II0CKOCTH? JIByX IpsIMBIX?

21. Kak ompenenuTh paccTosHUE Mexay ToukaMu? OT Todyku 110 mpsamon? OT TOYKH 10
IJIOCKOCTH?

OO0pa3zen THIIOBOTO 3aaHus VIS BBINOJIHEHHS pacueTHO-Tpaduyeckoit padornbl Ne 2

3ananmue 1. Beruncnuts npenen
. 3 -5x*+2
I|m372.
x>0 2x° +B5x° — X
3ananmue 2. Beruncouts npeaen
. X’-5x+6
lim — :
-2 x° -12x+ 20

3amanue 3. lccnenoBaTh Ha HENPEPHIBHOCTh (YHKIHMIO, TPH HATUYUM TOYEK pa3phiBa
ornpenenuTh ux THIl. [locTpouts rpaduk GyHKIIUH.

x+4 npux<-

xX*+2 npu-1<x<1,
2x npu x >1.
3ananue 4. HaiiTi mpou3BOIHYIO CIOKHON PYHKINU
y = 3cos *(4x* + 3).
3ananmue 5. Haiitu npenensl GyHKIMEN, HCTIOIB3YS MTpaBuiio Jlomuramns
. sinx —sin6x
lim———.
x>0 1—cos X

IIpumepHBbIe BONPOCHI IS 3a1UTHI pacuéTHO-Tpadguyeckoil padoTbl Ne 2
1. daiite onpenenenue GpyHKuu. YTo Takoe o0acTh onpeaenacHus QyHKIun?

2. KakoBbI OCHOBHBIE CIIOCOOBI 331aHus GyHKIUU? [IpuBennuTe MprUMeEpHI.
3. ChopmynupyiiTe onpenenaeHus mpeelia MocaeI0BaTeIbHOCTH | Mpeiea QyHKIIHH.



4. 3anummurte GopMyIy IEepBOro U BTOPOTO 3aMeUaTeIbHOTO MPEIEIOB.

5. Chopmynupyiite ompeneneHuss HEMPEPHIBHOCTH (QYHKIMM B TOYKE M Ha oTpe3ke. Kakue
TOUYKH Ha3bIBAIOTCSI TOUKAMHU pa3pbiBa QyHKINN?

6. Uto Takoe ogHOCTOpOHHUE Tpeenbl? Beerna i oHu paBHBI?

7. ChopmynupyiTe ompeaesieHne Mpou3BoHON. KakoB ee MEXaHMYECKUH M T€OMETPUYCCKUI
cMmbIc?

8. 3anuiuTe Ta0NIMIly MPOU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUHA.

9. 3anummre (GOpMyNIBl MPOU3BOJIHBIX CYMMBI, MPOU3BEACHHUS, YACTHOTO JIBYX (DYHKIIHA.
[TpuBenuTe NpUMEpHI.

10. 3anumute hopmyny auddepeHurpoBanus cnoxxHon ¢pyHkuuu. [IpuBennTe npuMepsl.

11. Chopmynupyiite nmpasuio sorapupmudeckoro quddepernupoBanus. [Ipuseaure npumepsl.
12. Chopmynupyiite onpenenenue quddepeHnmnana GyHKIHH.

13. JlaiiTe reoMeTpuuecKyl0 MHTeprnpeTanuio auddepenunana QyHKIUA U €€ MpHUpaIleHus B
3a/IaHHOU TOYKE.

14. ChopmynupyiiTe onpeaenacHus Mpou3BOAHON U TudepeHIraia BRICITNX MOPSIKOB.

15. KakoB MexaHUYECKUI CMBICI POU3BOIHON BTOPOTO MOPsiaKa?

16. Kak HaxomsTcss MpPOHM3BOAHBIE NEPBOrO U BTOPOro MOpsiaka A (DyHKUMHA, 3alaHHBIX
napaMeTpuuecku?

17. ChopmynupyiiTe onpeaeracHus: Bo3pacTaroiield 1 yObIBaroIIe Ha OTpe3ke (PyHKITUH.

18. Cdhopmynupyiite mpaBuiia OTHICKAHUS YIKCTPEMYMOB (YHKITHH.

19. IlpuBenuTe mpumep, MOKA3bIBAIONINN, YTO OOpalieHue B HEKOTOPOW TOYKE MPOU3BOJIHON B
HYJIb HE SIBJISIETCS JOCTATOYHBIM YCJIIOBUEM HAIMYUS B ATON TOUKE IKCTpeMyMa (PyHKITHH.

20. Kak HaiiTm HamOonbplllee W HaWMEHbINee 3HaueHUs (yHKIMHU, auddepeHupyeMor Ha
oTpe3ke? Beerga nmu oHM CyIIECTBYIOT?

21. Chopmynupyiite onpeseneHrs BEIMYKIOCTH U BOTHYTOCTH JIMHUU, TOYKU TIeperuoa.

22. Kak HaXxoJATCS UHTEPBAIBI BRITYKJIOCTH U BOTHYTOCTH M TOYKH Meperunda JMHUM, 3aJaHHON
ypaBHeHueM y=f(x)? [IpuBeauTe mpumMepshl.

23. Yro Ttakoe acumnTora? Kak HaxoIATcs BepTHKaJIbHbIC, TOPU30HTAIbHBIE U HAKJIOHHBIC
ACUMITOTHI TUHUH, 3a/1aHHON ypaBHeHHeM y={(x)? [IpuBeauTe npumepsl.

24. VznoxxuTe cxeMy 00IIero uccieoBanus QyHKIIMHA U TIOCTPOCHUS ee Tpaduka.

OO0pa3zen THIIOBOTO 3aaHus VIS BBINOJIHEHHS pacueTHO-Tpadguyeckoit padornsl Ne 3

3aganue 1. HaiiTu Heonpeien€HHbINA HHTETPAJl METOOM MHTETPUPOBAHUS 110 YaCTSIM

[udv=uv—|vdu.
[(4-3x)e*dx.

3aganue 2. Haiitu Heonpenen€HHbINA HHTETpal

3x° —12x° -7
|
X +2x
3amanue 3. BerauciauTh onpeaen€éHHbIN HHTETpal
In2

J‘62x—1dx .
0

3ananue 4. BerauciuTh miomaab miockon (GUTrypsl, OrpaHUYeHHON JTMHUSMH
y=2x-x*+3,y=x*-4x+3.
3aganue 5. BeruncauTe HECOOCTBEHHBIN MHTETPAJ WIIM YCTAHOBUTH €T0 PACXOJUMOCTh

+00

In x
£7dx

3ananmue 6. [ToctpouTth B IpSIMOYTOJIBHOM JIE€KaPTOBOM CHCTEME KOOPAMHAT 00JIacTh
orpeneNeHus: PyHKIUHU JIBYX TIEPEMEHHBIX



- x?+y?
z =arcsin = =

3ananme 7. HaliTu yKa3aHHbIE YaCTHBIC MPOU3BOIHBIE BBICIIUX MOPSIKOB
0’z

— -

oyox

3ananue 8. Haiitu rpaauenT ¢ynkiuu U= U(X, )2 Z) ¥ €€ IPOU3BOJIHYIO B TOUKE P (x.; y,; z,)

z = sin(xy),

—_—

B HanpasieHun Bekropa PP, .
u=e"r-2z P (t-13), B(254).

IIpumepHBbIe BONPOCHI IS 3a1IUTHI pacuéTHO-Tpadguyeckoil padors Ne 3

1. Yro Takoe nepBoodpaszHas? HeonpenenéHuuplii nuTerpan?

2. 3anumure TabIUIly HHTETPAIIOB OCHOBHBIX AJIEMEHTaPHBIX (DYHKIIUH.

3. ChopmynupyiiTe OCHOBHBIC CBOMCTBA HEOTIPEICIIEHHOTO UHTETpaIa.

4. IlpuBenuTte mpuUMep 3aMeHBl MEPEMEHHOW WM MOJBEACHMs MoJ 3HaK auddepeHnmrana B
HEOIpEEIEHHOM UHTErpalIe.

5. 3anumute GopMyny UHTETPUPOBAHUS 1O YACTSIM.

6. B uém cocrour MeTon HeOmpeneNnEHHBIX KOA(PQUIMEHTOB M B KAaKUX CIydasX OH
MpUMEHsIeTCS?

7. Kakue npaBuiia CyIecTBYIOT Ul HaXOXKIECHHSI MHTErpajoB CTENEHEN cuHyca U KocuHyca?

8. Uto Takoe onpeneneHubiii nuTerpai? B uém ero omimuure ot HeonpeaeaEHHOro?

9. 3anummre hopmyny Herotona-JleitOnuna. Korga ona mpumenuma?

10. ChopmynupyliTe OCHOBHBIC CBOMCTBA ONPEAEIEHHOTO HHTETpaa.

11. B uém 0coOEeHHOCTh METO/1a 3aMEHBI TIEPEMEHHOH /IS ONIPEIEIEHHOTO WHTETpaia B OTINYHE
OT HEONpeeNEHHOTO?

12. Kak u3mensiercst opmyra HHTETPUPOBAHHMSI 10 YACTSM JIJISl ONIPEAeIEHHOT0 NHTErpana?

13. Yro Takoe HecOoOCTBEeHHBIH MHTEerpan | poma W KakoBbI IpaBuia ero HaxoxnaeHus? Kakwue
HECOOCTBEHHBIE MHTETPAJIbl HA3bIBAOTCS cXoaamuMucs? Pacxoasimmucs?

14. Yro takoe HecoOcTBeHHBIM MHTerpan Il poga m kakoBbl mpaBuia ero HaxoxaeHus? Kak
OTIMYMUTH HecoOcTBeHHBIN nHTerpain Il pona ot onpeaenénHoro uHTerpaia?

15. Kak BBIYMCIIMTH TUIOMIAIb INIOCKON (PUTYPHI C TIOMOIIBIO ONPEIeIEHHOTO HHTErpajia’?

16. Kak BBIYMCIUTD AJIUHY AYT'U KPUBOW C IOMOIIBIO ONPEIEIEHHOI0 HHTEerpasia’?

17. IlpuBenuTe MpUMepbl MPUKIATHBIX 3a/lad, CBOJSAIIMXCA K BBIYUCICHHUIO OMPEIEIEHHOTO
MHTETpasa.

18. Uro Takoe kpuBONMHEHHBIM wHTEerpan I poma? Kak oH cBsizaH ¢ (HOpMysIol JJIUHBI Tyrd
KpUBOI1?

19. Yto Takoe kpuBoiuHenHblid nuaTerpai Il poga? KakoBsl mpaBuia ero HaXoKISHUS?

20. Kako#i n3 KpUBOJIMHEWHBIX HHTETPAJIOB 3aBUCUT OT ITyTU UHTETPUPOBAHUSA?

21. Jlaiite omnpenenenre (PyHKIIMU HECKOJBKUX IEpeMEHHBIX. Kak OThICKaTh W W300pa3uTh
o0nacth onpeeneHus GyHKIMN ABYX nmepeMeHHbIx? [IpuBeauTe mpumMepsl.

22.Yto Takoe 4YacTHOE TpHpameHue (YHKIMH HECKOJBKUX TMepeMeHHbIX? YacTHas
IPOU3BOHAS?

23. 3anumute Ghopmyny morHoro auddepeHimana GyHKIUN IBYX MTePEMEHHBIX.

24. Yro Ttakoe rpaareHT QyHKIUN?

25. JlaiiTe ompeneneHre MPOU3BOJHOW IO HampabieHuto. Kak ona Haxoautcsa? Yto Takoe
HAIPaBJISAIONINE KOCUHYCHI?

26. [IpuBenure anropuT™M HUcCienOBaHUS (YHKIUU JABYX MEPEMEHHBIX Ha Oe3yCIOBHBIA U
YCIIOBHBIN 9KCTPEMYM.

27. ChopmynupylTe OCHOBHBIC CBOWCTBA KpPAaTHBIX MHTETPAJIOB Ha MPUMEpPE JIBOHHOTO
MHTETpasa.



28. Kak BBIYMCIUTH JBOWHOW MHTETPaJl IO YKa3aHHOH o0acTu?
29. Kak HaliTH M0 b MJI0CKOH (UTYpHI ¢ TOMOIIBIO 1BOMHOTO MHTerpana? Kakoe 3HaueHue
UMEET NMopsiIoK nHTerpupoBanus? [lpusenure npumepsl.

Oo6pa3zen TUIIOBOIO 3a1aHKsI J1JIS1 BHINIOJIHEHHUSI pacueTHO-rpaduyeckoi padorbr Ne 4

3ananue 1. Haiitu pemenue 3amaun Komm s qud depeHnnanbsHOro ypaBHEHUS ©
pa3ENIOMMUMUCS TEPEMEHHBIMHU

XyPy'+1=y, y()=2.
3aganue 2. OnpenenuTs TyI JUQGEepPeHINATHFHOTO YPaBHEHUS U HAUTH ero o0Iee penieHne

3aganue 3. Haiitu cymmy psina
> 12
aa(n=1)(n-3)
3ananue 4. Brimmcare mepBble TATh WIEHOB pPsJla M HWCCIEAOBATH PSA HAa CXOIUMOCTH C
nomomnipto npusHaka Jlamamoepa
0 3’7
=
3amanue S. Pa3noxute (QyHKOMIO B psll, TONB3YSICh TAOMMYHBIMH  Pa3lIOKCHUSIMH
AIIEMEHTAPHBIX (QYHKINAN

IIpumepHbIe BONPOCHI VIS 3a1IUTHI pacuyéTHO-Tpaduueckoii padorsr Ne 4

1. Haiite onpenenenus auddepeHnnanbHOro ypaBHEHHsT NEPBOTO MOPSAAKA M €ro OOIIero u
YaCTHOTO pelIeHus (MHTerpaa).

2. Chopmynupyiite 3amauy Komm ans muddepeHnnaibHOro ypaBHEHHS TEPBOTO MOpPSIKA U
YKaXHUTE €€ TEOMETPUUYECKUN CMBICI.

3. Maiite ompenenenue audQepeHINaTIbHOr0 YpaBHEHHS C Pa3IeISIOIUMUICS TePEMEHHBIMU.
W3noxxuTe METO] HaX0XKIeHUS ero ob1ero peueHus. [IpuBenure npumepsl.

4. Jlaiite ompeneneHue OTHOPOAHOTO auddepeHnnanbHOr0 ypaBHEHHs IEPBOTO MOpPSAKA.
W3noxuTe METO] HaX0XKIeHUs ero obmero peuenus. [lpusenure npumep.

5. Maiite ompeneneHue IUHEHHOTO MU((GEPCHIMATFHOTO YpaBHEHHS TIEPBOTO TOPSIKA.
W3noxuTe METO] HaX0XKIeHUs ero obiero peuenus. [lpusenure npumep.

6. Jlaiite ompenenenue ypaBHeHusi bepnymiu. U3noxute MeTon HaX0XAEHHS €ro oOIIero
pemenus. [IpuBenure npumep.

7. Haiitre onpenenenne nupGHepeHIHaTLHOT0 ypaBHEHUST B TOJHBIX auddepennnanax.
W3noxuTe METO] HaX0XKIeHUS ero obiero peuenus. [lpusenure npumep.

8. Miznoxure Merox pemenns auddepennuansioro ypasuenus suxa y" =f(x). Ipusexute
npuMep.

9. Uznoxwure Meroxa pemeHus auddepeHraibHoro ypasuenus Buna y'=f(x, y'). [Ipusenure
mpuMep.

10. U3noxute Meton pemenus muddepeHnuansHoro ypasuenus suaa y'=f(y, y') IlpuBenure
mpuMep.

11. Jlaiite omnpeneneHue JHUHEWHOTO AUQPPEPEHIIMATHPHOTO YpPaBHEHHS N-TO TOPSIKa
(OJTHOPOHOTO M HEOTHOPOIHOTO).

12. 3anummre Gopmyny s OOIIET0 pemeHust TNHEWHOTO OTHOPOTHOTO U depeHIIHaTEHOTO
ypaBHEHUS BTOPOTO MOPSJIKa C MOCTOSHHBIMU Kod(ddHIMeHTaMu B ciydae IeHCTBUTENbHBIX
pa3IMYHBIX KOPHEH XapaKTepuCcTUIecKoro ypasHenus. [Ipusenure npumep.



13. 3anumure Qopmyny oOmIero peuieHus JIWHEHHOro OAHOPOoIHOTO U depeHITnaIbHOTO
YpaBHEHHsI BTOPOTO TOPSAIKAa C MOCTOSHHBIMU KO3((UIIMEHTaMH B ciydae JEWCTBUTEIbHBIX
paBHBIX KOpHEH XapaKTeprCcTUYECKOTo ypaBHeHus. [IpuBeaute npumep.

14. 3anummre ¢dopmyiny OOIIEro pEHIeHUs JMHEHHOro OJHOPOAHOTO U epeHIINATEHOTO
YpaBHEHUS BTOPOTO TOpPSAKA C TMOCTOSHHBIMH KOd(PQUIMEHTaMH B ClIy4ae KOMILIEKCHBIX
KOpHEH XapakTepUCTUIECKOro ypaBHeHus. [Ipusenure npumep.

15. VM3n0xuTe MNpaBUIO HAXOXACHUS YaCTHOTO pelIeHHUs JHuHeHHoro nuddepeHmanbHOro
YpaBHEHHsI BTOPOTO TOpsAKA C TOCTOSHHBIMH KO3(pHIMEHTaMH W CHEeIHaIbHOH MpaBoi
4acThbIo.

16. [aiiTe onpeneneHus CXOSIIETOCsS U pacxosierocs paioB. Mcenenyilte cXoaMMocThb psija,
COCTaBJICHHOTO U3 YIEHOB T€OMETPUUYECKOM MPOTrPeCcCUU.

17. ChopmynupyiiTe HEOOXOIUMBII MPU3HAK CXOIUMOCTH PSA.

18. Chopmynupyiite mpu3HaKU CPpaBHEHHS 3HAKOTIOJIOKUTEIBHBIX PSIOB.

19. Chopmynupyiite npusHak Jlanamb6epa. [IpuBeaure mpuMep mpuUMEHEHHs STOTO MPU3HAKA.
20. Chopmynupyiite paaukaabHblii npu3Hak Komm. IlpuBeauTe mpumep NMPUMEHEHHS] 3TOTO
pU3HaKa.

21. Chopmynupylite uHTerpanbHbId npu3Hak Komm. [IpuBenure mpumepbl TPUMEHEHHUS 3TOTO
pU3HAaKa.

22. Yto Takoe aOCOJIIOTHAsI CXOAUMOCTh? YcioBHas cXxoauMocTh? ChopMynupyiiTe cCBOICTBa
a0CoNIOTHO cxondumxcsa psanoB. [IpuBenure mpruMepsl aOCOTIOTHO M YCIOBHO CXOJSALIUXCS
PSIOB.

23. Chopmynupyiite nmpusHak JIeHOHUIIA CXOMMOCTH 3HAKOYEPEAYIOMHXCs psoB. [IpuBenure
nmpuMep Ha MPUMEHEHHE STOr0 MPU3HAKA.

24. JlaiiTe ompeneneHue o0JIacTH CXOTUMOCTH (DYHKIIMOHANBHOTO psina. IlpuBeanrte mpumepsi
PSIOB C pa3IMYHBIMUA 00JIACTSIMH CXOJIUMOCTH.

25. Chopmymnupyiite TeopeMmy AGemnst 0 CXOIUMOCTH CTETICHHBIX PSIOB.

26. Kak BBIYUCIUTD PAINYC CXOAUMOCTH CTEIEHHOTO psija?

27. IlpuBeanTe pUMep TAOINYHOTO PA3I0KEHUS HIIEMEHTAPHON (PYHKIIMH B CTETIEHHOW PSII.

28. [IpuBenuTe mpuMep OLIEHKU TOYHOCTH BHIYUCIICHHS CYMMBI 3HAKOUEPETYIOIIETOCS psa.

29. V3noxxute METOJ MPUOTMKEHHOTO BBIYMCICHUS ONPEICICHHBIX MHTETPAIOB C MOMOIIBIO
psaoB. [lpuBenure npumMepsl.

Oo0pa3zen TUIIOBOIO 3a1aHKsI J1JIS1 BHINIOJIHEHHUSI pacyeTHO-rpaduveckoi padorbl Ne 5

3aganue 1. Mcnonb3ys Kiaccuueckoe onpezesieHrne BepOsITHOCTH U POopMYIIbl KOMOWHATOPUKH,
HalTHU pPEIICHNE 3a0a4H.

B ropone 8 ¢upm, mosoBHHAa M3 KOTOPBIX TMBITACTCS YHUTH OT HayoroB. J[nms ayaumTopckoi
NpOBEpKH Hayraja BeIOMparoT 4 ¢upmbl. KakoBa BEpOSTHOCTH, YTO CpPEIU MPOBEPSIEMBIX (HUPM
MBITAIOTCS YUTH OT HAJIOTOB: a) TOJBKO 1aBe (UpMBI; 0) HE MEHee NIBYX; B) Ooyee IBYX; I') XOTS
OBl OJ1HA.

3ananue 2. Mcnons3ys Gopmyiy MOTHOW BeposTHOCTH M (popmynbl baiieca, HaliTu pemieHue
3a/1a4H.

Yetbipe hupMBbI yHacTBYIOT B MpoekTe. PUCK pa3zopenus kaxaoit pupmel pasen 10, 12, 15, 18 %
COOTBETCTBEHHO. KakoBa BEpOSITHOCTH TOTO, YTO B pE3yJbTaTe IPOEKTa Hayjlady BbIOpaHHas
dupma pazopurcsa? B pesynbrare mpoekta onHa (Gupma pa3opHiiack; KakoBa BEpOSTHOCTb, YTO
9TO (hupMa ¢ HauOOIBIITUM PUCKOM?

3ananmue 3. Vcnonwssys popmynsl bepaymnu, Jlamnaca u [lyaccona, HaliTH perieHue 3aaqm.
ToproBelif areHT B CpeIHEM KOHTAKTUPYET C BOCEMBIO MOTEHIIUATLHBIMU MTOKYIATEISIMU B JIEHD.
W3 ombITa €My M3BECTHO, YTO BEPOATHOCTH TOTO, YTO MOTEHIIMATIBHBIA MOKYHaTelb COBEPIIUT
nokynky, pasHa 0,1. Uemy paBHa Juis areHTa: a) BEpOSITHOCTh ABYX MPOJaX B TE€UECHUE OJHOIO
THS; 0) BEPOSITHOCTH XOTS ObI ABYX MPOAAXK B TE€UCHHE JTHS; B) BEPOATHOCTH TOTO, YTO B TEUCHUE
OJIHOTO JIHS He OyaeT mpojgax?



3aganue 4. Vcrnonb3ysa TeopeTUUECKUE CBEJICHUS O IUCKPETHBIX CIyYalHbIX BEIHMUMHAX, HAUTH
pelIeHne 3a1auH.
N3 10 xkHUT, cper KOTOPBIX 6 CIPaBOYHHUKOB, 0TOOpaHbl 3. COCTaBUTh 3aKOH paCIpeCIICHHS 1
HalTH YHCIOBBIE XAPAKTEPUCTUKU CIy4aHOM BEJIMYMHBI X — YHCIA CIPAaBOYHUKOB CpeIu
0ToOpaHHbIX KHUT. [TocTpouTh QPyHKIIMIO pacnpeiesieHus U ee rpaduxk.
3ananme 5. HenpepwiBHasi ciyuaiiHas BennuMHa X 3aJaHa IUJIOTHOCTBIO PACIpECIICHHUS B
OTIpENICJICHHOM HWHTepBaje, BHe dtoro wuHTepBama f(x)=0. Haiitn uucmo A, dynkmuio
pactipenenenusi F(x), mMareMaTHuecKoe OXKHJaHUE, IHCIEPCHUI0, M BEPOSTHOCThH IOMaJaHUs
CTy4aliHOH BeIMYHMHBI X Ha OTpe3oK [a; b]. [Toctpouts rpaduku dyakumii F(x) u f(x).
f(x)=A(4x+5), x€[0; 3], a=1, b=2.
3ananme 6. /lana maTpuia pacnpeeseHusi BEpOSITHOCTEN TUCKPETHON JBYMEPHOM ClydailHOM
BenmmunHbl (X,Y). TpeOyercs: a) HalTH 3aKOHBI pacrpeaeseHus cocTaBisommx X U Y; 0)
BBISICHUTD, 3aBHCUMBI OHM WK HeT; B) Bhraucauth M(X), M(Y), D(X), D(Y) u koadpdunuent
KOPPEISIIUN CUCTEMBI.

X
Y 2 3 5

I 034 | 0.16 0.10
2 012 | 018 0.10

3amanue 7. Jlns w3ydeHus pacnpenesneHus 3apaOOTHOW IUTaThl PaOOTHHUKOB IPEIATPHSTH
oO0cnenoBano 50 uenoBek. Pesynbrarsl (ThIC. pyO0.) mpuBeneHsl B Tabmuue. Iloctpouts
CTPYNIIUPOBAHHBIA psii HaOMIOJeHMH, pa30MB Bech AMANa30H Ha 7 pPaBHBIX HHTEPBAJIOB.
Tpebyercs:

a) IOCTPOUTH HHTEPBAIBHOE PACIPE/IeIEHIE BEIOOPKH U TUCTOTPaMMY 4acTOT;

6) NpUHAB CEPCAHUHBI YaCTHYHBIX MHTCPBAJIOB B Ka4Y€CTBC HOBBIX BAapUAHT, IMOCTPOUTH

JMCKPETHOE paclpeelICHHe U MOJIUTOH OTHOCHTEIBHBIX YacTOT;

B) HalTH BBIOOPOYHYIO CpPEIHIOI0, BHIOOPOUYHYIO AMCIEPCUIO, BBIOOPOYHOE CpeaHee

KBa/IpaTH4eCKOe OTKIOHEHHE.
20,8 29,4 12,3 25,4 16,7 27,3 19,2 10,0 24,9 19,3
17,9 24,6 28,9 21,4 25,0 15,9 30,9 23,2 28,5 25,9
25,9 15,9 15,1 20,527,239,322,034,219,1 11,4
40,2 31,0 36,4 33,5 5,3 23,2 32,1 24,7 39,2 25,1
13,8 24,6 23,1 16,7 20,0 26,4 7,8 28,1 16,8 28,7

3ananue 8. B TeueHue n 4acoB uccie0Bagach paboTa KaCCOBBIX allaparoB. Y CTAHOBJIEHO, YTO
YHUCIIO annaparoB X, BHIIIEANIMX M3 CTPOs, UMEET IMIMpPUUYECKOE pactpeneieHue. [Iposeputsb
TUIIOTE3Yy O pacnpesereHny no 3akony IlyaccoHa reHepabHOM COBOKYNHOCTH 3TOM BEIMYHHBI.

. 2
Hcnone3oBare kputepuii Ilupcona ¥~ mpu ypoBHe 3HauMMOCTH OL PacnpezneneHue cBeneHo B
TabIMIy, I X; — KOJIMYECTBO anlaparoB, BEILICANINX U3 CTPOs B TEUYCHUE OJHOrO 4Yaca, N, —
4acTOTa 3TOTO COOBITHUS.

X | 0 [ 1 |2 |3]|4]s
n, | 401 | 380 | 167 | 46 | 4

o=0,01

3ananue 9. PesynbpTaThl HAOMIOMEGHUN HAJ NMpU3HAKaMU X W Y 3aJaHbl B BUJE TPOCK YHCEI
(X, ¥, n), rae n — yactora HaOMIOIeHU Mapel 3HaueHu (X, V).

TpeOyercs:

1) mocTpOUTh KOPPEISIIMOHHYIO Ta0NHILY;

2) HalTH BBIOOPOYHBINA KOI(DPHUITUEHT KOPPEIAIINH;

3) cocTaBUTh ypaBHEHUE perpeccuu Y Ha X.

X — CTOMMOCTh aKTUBHOW YacTH MPOU3BOJCTBEHHBIX (OHIOB, MIH. pyd., Y — BeIpabOTKa
MPOJYKIIUKA Ha OJHOTO paboyero, Teic. pyo. (X, VY, n): {(10; 0,8; 3), (10,5; 0,8; 3), (10,5; 1; 1),
11; 1; 2), (11; 1,2; 2), (11; 1.4; 1), (11,5; 1; 1), (11,5; 1,2; 1), (11,5; 1.4; 1), (12; 1,2;2),
(12; 1,4; 2)}.



IIprmepHbIe BONPOCHI /ISl 321U THI pac4éTHO-rpaduyeckoi padborbr Ne 5

. [lepeuncnaute ocHOBHbBIE (OPMYITBI KOMOMHATOPHKHU.

. ChopmynupyiiTe KJIaCCHUECKOE OMPEICTICHIE BEPOSITHOCTH COOBITHS.

. [IpuBeauTe npumMepsl MPUMEHEHHUS T€OMETPUUYECKOTO OMPE/IEICHNS BEPOSITHOCTH.

. ChopmynupyiiTe TEOPEMBI CIIOKCHHSI I YMHOXKEHHS BEPOSTHOCTEH.

. Kakue coOwiTus Ha3bIBatoTCs He3aBUCUMBIMU? HecoBMecTHBIMU?

. JaiiTe onpenenenue moysHOM rpynmnsl COObITHIA.

. 3anumure GopMyIy MOTHONU BEPOSATHOCTH.

. 3armumure hopmyiy batieca.

. 3arumure Gopmyny beprysim.

10. 3ammumute Gopmyny Ilyaccona.

11. 3anummTe nokanbHyto Gopmyny Jlamnaca.

12. 3anumuTe uHTErpatbHyo Gopmyny Jlammaca

13. Kak 3a1ath AUCKPETHYIO Cily4yaiiHylo Benuuuny? [IpuBenure npumepsl.

14. Kak 3a1aTh HENpEepBIBHYIO CilydaiiHyto Bennunny? IlpuBenure npumepsl.

15. Yro Takoe ¢yukmus pacnpenencHus? Kak Haxomurcs 3T1a QyHKIUS UIsI TUCKPETHOW W
HETMPEPHIBHON CIy4yallHON BETUUHHBI?

16. Kak HailTh MaTeMaTU4eCKOe OKHUJIAHUE W JUCIIEPCHUIO0 JUCKPETHOM CIy4ailHON BEJTVMYUHBI?
HenpepsiBHOI ciiydaifHOW BETUYUHBI?

17. Yro Takoe reHepaiibHas COBOKYIMHOCThL? Bribopka? BapuanmoHHbIi psia?

18. Kak mporcxoauT TpyNIupoBKa TaHHBIX ¢ UCTIONb30BaHueM (Gopmyrsl Ctepmkecca?

19. Kak mocTpouTh SMIUPHUYECKYIO (DYHKITUIO pactpeneneHus?

20. Kak mocTpouTh MHOTOYTOJIBHMK pacnpenenenus? ['ucrorpammy?

21. [lepeuncnure TOYEUHBIE OLIEHKH IMapaMeTPOB pacmpeleneHus Mo BbeIOOpke. UTo Takoe
nonpaska beccens?

22. Kak OIeHUTh MaTeMaTHYeCKOEe OXXKHUJAHUE TOBEPUTEIbHBIM HMHTEPBAIOM MPU YCIOBUU
6010 BeIOOpKU? Maioii BeIoopku?

23. Kak oOleHuTh MaTeMaTH4ecKoe OKUJaHHe, €CIM HW3BECTHO CpelHee KBaJpaTUUeCcKoe
oTksoHeHue? Eciau HensBecTHO?

24. Kak OIeHUTh AUCIEPCUIO TOBEPUTEITHHBIM HHTEPBAIOM?

25. Yto Takoe TOUHOCTD oneHku? HanéxxHocTh orieHKu?

26. UTo MpOUCXOIUT C TOBEPUTEIHHBIM HMHTEPBAJIOM, €CIIM YBEIUYUTh YPOBEHb 3HAYUMOCTHU?
Kak na noBepuTenbHBIN UHTEpPBAN IJIs OLCHKA MAaTEMATHYECKOrO OKMJIAHUS BIIUSET HaJIU4He
TOYHOI MH(OPMAIINH O CPEAHEM KBaAPATUIECKOM OTKIOHEHUU?

27.Yto Takoe cratucruyeckas rumnore3a? ChopMmynupyiiTe OCHOBHON NPUHIMIT TPOBEPKU
CTaTUCTUYECKUX TUTIOTE3.

28. ChopmynupyiiTe mpaBwia s CPaBHCHHSI BBIOOPOYHOW CpeIHEH C THINOTETUYECKOU
reHepaJbHOU CpeIHeN HOPMAJIbHON COBOKYITHOCTH.

29. Kak ucnonb3oBath Kputepuit cormacus [lupcona? Kakyro mH(pOpManuio o BbIOOpKE OH
MOJKET IaTh?

O 0 1N DN K W —

3.2 Tembl 10KJIA10B

TeMbl NOKIIAJ0B BBIIOXKEHBI B AJIEKTPOHHOW WH(POPMAIMOHHO-00pa30BaTENbHOIN cpele
326K T UpIl'VIIC, noctymHoi 00yJaroIeMycs 4epe3 ero JINIHbIA KaOuHET.

Hwxke mnpuBeneHbl TeMbl [OKJIAJ0B, MPENyCMOTpEHHbIE pabouell mporpammon
JUCITUTUTAHBI.



TeMbI DOKIIaIOB

. [IpumMeHeHne KOMIUIEKCHBIX YMCeN B Hayke. MHUMBbIE YuCIa.

. [lpumenenne matpuil, win abCTPaKTHBIE MOJIEITH.

. BexTop po3sI BeTpoB.

. [IpakTrueckue NpuiIoKeHusi BEKTOPHOTO METO/1A.

. InTepecHble METOMIBI pelIeHHs CUCTEM HEeJIMHEHHBIX ypaBHEHUH.

. Uatepecubie (hakTel reomeTpun JIobaueBckoro.

. UnTepecubie pakTsl reomerpun Pumana.

. bpaxucroxpona. Matemarnueckoe 000CHOBaHHE.

. OnuHaKoBbIe U pa3NuyHble GUTYPHI C TOUKU 3PEHUS TOMOJIOTHH.

10. 3ameuarenbHble KPUBBIE.

11. TlpaBusnbHBIE U TOTYNPABUIbHBIE MHOTOTPAHHUKH.

12. Konnueckue ceueHus U X NpUMEHEHNUE B TEXHUKE.

13. I[TapaiokCchl TEOPHUU MHOKECTB.

14. Heu€Tkas noruka B MaTeMaTHKeE.

15. Meton MaTeMaTUYE€CKON MHIYKIIUH.

16. Pexypcusi B MaTeMaTHKeE.

17. KpacoTa maTemMaTuKH BO (ppakTaiax.

18. MaTtemMaTn4ecknue METO/Ibl B KOAMPOBAHUN HH(OPMAITHH.

19. ®yHKIMOHABHBIE 3aBUCUMOCTH B IPUPOJIE U TEXHUKE.

20. Ilepuoanueckre ABMKEHUS OWIIBSIPIHOTO IIapa.

21. Pemenue 3a7a4 ¢ mapaMeTpaMu.

22. IlpunoxeHus TEOPUU MPENEIIOB K PELICHUIO MPAKTUYECKUX 3aa1ad.
23. Vcnionp30BaHUE MPOU3BOAHOM /ISl HAXOXK/ICHUS HAMIYUIIETO pPelIeHHs] B TPUKIATHBIX
3a/1ayax.

24. duznyecKre NpUIIoKEHUs HHTErpaia.

25. Onucanne GU3NIECKUX SIBICHUH ¢ TOMOIIBIO MU (HepeHIIHATBHBIX YpaBHEHHIA.
26. IlpuMeHeHue onepaioHHOTO UCYUCIICHUS K PEIIeHNI0 (PU3NYECKHX 3a/1ad.
27. llpunoxeHus: GyHKIMH TBYX U 00JIee IePEeMEHHBIX.

28. IlpumeHeHre ABOMHOIO UHTErpara.

29. IlpuMeHeHue TEOpUH PSI0B B MHKEHEPHOU MTPaKTUKE.

30. ITpumenenue psagoB ypbe K 1UppoBoit 00pabOTKE CUTHAJIOB.

31. MaremaTHka Ha IaXMaTHOM JI0CKE.

32. bunoM HproToHa 1 €ro mpuaoKeHus.

33. BepossTHOCTHBIE ITApaIOKCHI.

34. DyieMeHThl TEOPUHU BEPOSTHOCTEH B UTPE JOMHUHO.

35. CBsA3b MEXy CTATUCTUYECKUMHU JAaHHBIMU U BEPOSITHOCTHIO COOBITHH.
36. CratucTUUECKHUl aHAJIN3 JAaHHBIX U IPOTHO3UPOBAHUE.

37. KoppensiiiuoHHbIE 3aBUCUMOCTH B TEXHHUKE.

38. OnTumMu3anusi TEXHHYECKOTO CepBHCa C OMOIIBIO MAPKOBCKHUX MPOIECCOB.
39. MoaenupoBaHHe CUCTEM MacCOBOTO OOCITYKUBaHUSI.

40. CoBpeMEHHBIE OTKPBITUS B MaTEMATHKE.

O 0 1N DN B W —

3.3 TunoBble pa3HOYPOBHEBbIE 3a1a4U

[Ipumepbl  THMOBBIX  pPa3HOYPOBHEBBIX  3a/ad  BBUIOXKEHBI B JJIEKTPOHHOM
uH(popmanmoHHo-oOpazoBarensHoi cpene 3a0KT UpI'YIIC, noctymHOW oOy4aroremycs
yepes3 ero JUYHbIN KaOuHeT.

Hwxe mnpuBenaeHbl o0pasibl pPa3HOYPOBHEBBIX 3ajJad [0 TeMe, IMPEAYyCMOTPEHHOM
paboueii mporpaMMoN TUCIUTUIHHBI.



OO6pa3ibl pa3HOYPOBHEBBIX 33724

Haiitn:
1) 8= 2+ 2i; 2)i: 3)31;

4-3i i\3 i3
4)——; 5)(a+bi)’ —(a-bi)".
)43 )( )" ( )

Crnenyrone KOMIUIEKCHBIE 4YHCIa W300pa3uTh BEKTOPAMH, OINPEASIUTh HX MOAYIH U
apryMEHTHI M 3aIiCaTh B TPUTOHOMETPHUYECKOH MmoKa3arenbHou popmax (mpu —z <@ <)
6)z=—i; 7Y z=—2--2.

Pemnts ypaBHeHus:

8)x*-8=0; 9) x® +64 =0.

3.4 TunoBble KOHTPOJIbHbIE 3aJAHUSA VISl IPOBEAEHUNA TECTUPOBAHUS

CDOH,I[ TCCTOBBIX SaI[aHI/Iﬁ Mo JUCHUINIIMHE COACPIKUT TCCTOBLIC 3alaHUA, PACIIPCIACICHHLIC
1o pasjaejaM 1 T€MaM, C YKa3aHUCM X KOJIMYCCTBA WU THUIIA.

Crpykrypa poHIa TECTOBBIX 3aJaHHIA 110 TUCIUIUTHHE «MareMaTuka
(ounas hopma oOyuenus — 1 cemecTp, oOuHO-3a049Hast hopma oOydeHus — 1 cemecTp)

XapakTepucTuka Konuuectso
WNHaukaTop AOCTUXKECHUS Tema .
Co/IepKaTeIHLHOTO TECTOBBIX 3aJlaHUH,
KOMIIETEHIIUU B cooTBeTcTBUM € PII]]

3JIEMEHTa el T3
3 1-0T3
HaHUE 1 -3T3
2-0T3
Tema 1: KommiekcHble uncia YMenue 2_3T3
JleiicTBHe I'-0T3
1-3T3
3HaHmne 2-0T3
2-3T3
2-0T3
Tema 2: MaTpulbl U onpeAeIuTeNn YMmenue 2373
VK-1.1. Ananusupyer Tefictare 2-0T3
MPOOJIEMHYIO CUTYAIUIO 2 -3T3
(3amady) U BBIIETSIET €€ Snanmne 1-0T3
0a30BbBIC COCTABJISIOIINE. 1-3T3
DopMynupyer . 1-0T3
MATEMATHIECKYHO Tema 3: OOpaTEMOCTH MaTPHIL YMenue 1-3T3
MIOCTaHOBKY 3aJauu. . 1-0T3
PaccmarpuBaer Aeiictaue 1-3T3
pa3nu4HbBIC BAPHAHTHI 3 1-0T3
penieHus Hp06HeMH017I HaHne 1 -3T3
CHTyaluH (3a1a4H), Tema 4: CucTeMbl TUHEHHBIX Varerme 1-0T13
paspabarbiBaer anreOpanvyecKux ypaBHEHHIMA 1-3T3
aJIrOPUTMBI UX N 1-0T3
peanu3anuu Heiicteue 1-3T3
1-0T3

3HaHue
1-3T3
Tema 5: CucreMbl KOOpIMHAT HA 1013
NpSIMOM, TNIOCKOCTH U B Ymenne 1-3T3
TIPOCTPAHCTBE [ 1013
1-3T3
1-0T3
3HaHue 1 -3T3

Tema 6: [IpousBenieHne BEKTOPOB

v 1-0T3
MCHHE 1 -3T3




TleiicTBHe I-0T3
1-3T3
3HaHue I'-0T3
1-3T3
1-0T3
Tema 7: [IpsiMas Ha MJIOCKOCTH Ymenue 1-3T3
JleiicTBue I'-0T3
1-3T3
1-0T3
3HaHue
1-3T3
Tema 8: KpuBbie BTOporo mopsaka
Ymenue I'-0T3
1-3T3
3HaHmne I'-0T3
Tema 9: ITnockocTs u mpsiMasi B 1-3T3
MPOCTPAHCTBE 1-0T3
Ymenue 1373
Tema 10: IToBepxHOCTH BTOPOTO 1-0T3
3HaHue
opsiJKa 1-3T3
3HaHmne I-0T3
1-3T3
Tema 11: DnemeHTsl TEOpUU Vere 1-0T3
GbyHKIHIA 1-3T3
JleiicTBHe I-0T3
1-3T3
3HaHmne 2-0T13
2-3T3
2-0T3
Tema 12: Teopus npenenos Ymenne 2373
JleiicTBHE I-0T3
1-3T3
1-0T3
3HaHue 1 -3T3
Tema 13: HenpepbiBHOCT QyHKIUH
Ymenue I'-0T3
1-3T3
3HaHue I'-0T3
1-3T3
. 1-0T3
Tema 14: TlonaTue npon3BOAHON Ymenue 1-3T3
JeiictBue 1-0T13
1-3T3
1-0T3
3HaHne 1-3T3
Tema 15: {uddepennman GyHKIMHA 1—0T3
YMmenne 1-3T3
3HaHue I-0T3
1-3T3
Tema 16: I/ICCHCI[OBaHI/I? GyHKIHH C VMere 1-0T3
MOMOUIbIO POU3BOAHON 1-3T3
JleiicTBHe I-0T3
1-3T3
3HaHNe I-0T3
Tema 17: OOumit muax 1-3T3
uccreaoBanus §yHKIMN 1-0T3
Ymenue 1-3T3
Hroro >0-0T3
50 —3T3

cpene

J€MOHCTpallMOHHBIM BapuanToM OT3.

oOydJaronuiics uMeeT

BO3MOXXHOCTB

O3HAKOMMTBCA

[Momuerit komruiekt @T3 XpaHUTCS B AJIEKTPOHHONW WHGPOPMAIMOHHO-00pa30BaTEIHHON
3a0KT UpI'VIIC wu

C




Huxe mnpuBeneH oOpasell TUIIOBOTO BapHaHTa HMTOTOBOTO TECTa, MPEIyCMOTPEHHOTO
paboueii mporpaMMOi AUCITUTUINHBI

OG6pa3zelr TUIIOBOTO BapuaHTa UTOTOBOIO TECTA,
NPeYCMOTPEHHOTO paboUei MporpaMMOi TUCIUILTHHBI
(ounast popma oOydenus — 1 cemecTp, ouHO-3a09Hast popma oOydeHus — | cemecTp)

1. Eciit TpaHCIIOHMPOBATh MATPHILY 37 , IOJTyYHTCSI MATPHUIIA:
2 =3
a) 4 7
-3 7
6) 2 4
4 2
B) To-3
7 4
r) - 3 2
) 3 7
2. Onpenenurens |41 %12 | ppraucnsercs mo GopMysie:
ay Aay

a) a) G, —ay Ay,
0) a,, a,,—ay a,;
B) ), Gy +ay a5

T) a), Gy —a, ay,.

3. Cpenu ypaBHEHH BTOPOTo MOpsIKa yKa3aTh ypaBHEHUE IUIHIICA!

Q) &y,
a? b?
2

0) %+y—:1 (a=b)
a

b2

B) yi=2px

4. YraoBoit k03¢ GHUINEHT IPAMOH, 3aJaHHON YpaBHECHUEM x-5y-3=QPaBEH ...

a) l;
5
0) _l;
5
B) _3;
5

2.
3



5. Kak Ha3pBaroTcsi KO3(PPHUIMEHTH Pa3IOKEHUS BEKTOpPA IO KOOPAWHATHBIM BEKTOpaM B
JTAaHHOM CHCTEeMEe KOOpINHAT?

a) KOOpIMHATAMH BEKTOPA;

0) cOOCTBEHHBIMH YHUCIIAMU;

B) IPOCTHIMHU KOA(PHUITUEHTAMHU.

6. Kak HailT KOOpAMHATHI BEKTOpaA?
a) U3 KOOPJIMHAT €ro KOHIIA BEIYECTh KOOPAMHATHI Hauaa;
0) U3 KOOpIMHAT €T0 Hayalla BEIYECTh KOOPAUHATHI KOHIIA;
B) U3MEPUTH JIMHEHKON Ha YepTexKeE;
T') U3BJIEYb KOPEHb U3 CKAJSIPHOTO KBaJIpaTa 3TOT0 BEKTOpA.

7. IlocTaBbTE B COOTBETCTBHE MaTpuly U 3Ha4YCHUC eé ONpCaACIINTCIIA

(% 1) DL
6 () 1) 2)15;
»(E 05 3)-22;
n (5. 4)2.

8. YkaxxuTe mpaBUIbHBIN MOPSIOK YICHOB MOCIIEI0BATEIHLHOCTH, €CJI U3BECTHO, YTO €€ Mpejien
paBeH 0.
a) 1;
1
0) ?;
B) —;
1
F) E .
-5 3

9. Onpenenurens 4 2 PaBeH ...
a) —22;
0)2;
B) —2;
r)22.

10. Ecnmu uMcno cTpOK MaTpuilsl paBHO YHCIy €€ CTONOIOB, TO TMepea HaMu
MaTpH1a.

11. BEKTOPBI — 3TO BEKTOPHI, JISKaIINe JTUOO Ha OJHON MpPAMOii, MO0 Ha
HapasielbHbIX MPSMBIX.

12. 3BeCTHO ypaBHEHHE HPAMOH y = —Lx 4+ 5. YTJIOBOH KOI(DQUIMEHT NpPAMOM, KOTOpas
NepHEeHANKYIISIPHA 3aJaHHOW PSMOH, paBeH

13. I3BeCTHO ypaBHEHUE MPSIMOM y=4x+3. YIIOBOM Ko3duIMeHT mnpsmoil, KoTopas
napajuleibHa 33aJaHHON IIPSIMOM, paBeH

14. BekTOopHOE NMPOU3BEICHIE BEKTOpA a Ha BEKTOP b 1aéT c.

15. KoopauHatel BEKTOpa a =i +v +p, TA€ T =2/ -3j,0 =3{+2j, p=-2i+3], PaBHbBI
(B OTBeTE YKaKUTE JiBa uncia 63 mpoOeIoB MEX1y HUMU U CKOOOK).



16. ®opMysbl HAXOXKICHUS PEUICHUSI CHUCTEMBI

17. IlponsBoHas
Harpumep: 2x”3)

A

z

v Z = ——
A

bynkmun  y = x°

Ha3bIBAIOTCA (hOpMyliaMu

a,x+a,y+a,z=>nb,

ayXx+ayy+ayz=>b,

a,X+ayy+a,z=>b,’

paBHa

(otBeT BBecTH 0e3

po0eJoB,

18. Halinute pemieHue cCUCTEMBI TMHEMHBIX ypaBHEHU. B 0TBeTe 3anmuimTe CyMMy HalIeHHBIX

3HA4YCHUI NIEPEMEHHBIX

x—y+2z=11
—2x+2y+3z=6
3x—4y—z=-2

CtpykTypa poHIa TECTOBBIX 33aHUil M0 AUCHHMIUINHE «MaTeMaTuka
(ounast popma oOydeHHS — 2 ceMecTp, OUHO-3a09Hast popma 00ydeHHS — 2 ceMecTp)

XapakTepucTuKa Konuuectso
WHaukaTop AOCTUXKECHUS Tema N
CoJlepKaTeIbHOTO TECTOBBIX 3a/IaHUH,
KOMIIETEHIIUU B cooTBeTcTBUM C PII/]
JJIEMEHTA tunsl T3
3 2-0T3
HaHMe 2373
Tema 18: HeomnpenenéHnuplit 2-0T3
YMenue
UHTETpal 2 -3T3
JleiicTBHe 2-013
2-3T3
3HaHue 2-013
2-3T3
Tema 19: Ilpocreiiime MeToab! 2-0T3
YMenue
HMHTETPUPOBAHUS 2 -3T3
JleiicTBHe 2-0T3
VK-1.1. Aranusupyer 2-3T3
POOJIEMHYIO CHTYaITHIO 3HaHme 1-0T3
(63a;[aqy) H BHUICIGICT €0 Tema 20: MeToabl HHTETPUPOBAHUS 11 __8',11:33
430BBIC COCTABIIAONIHC. JIpobeit 1 TPUTOHOMETPUYIECKHUX YMeHnue
dopmynupyeT o 1-3T3
BBIpa)KEHUH
MaTeMaTHYECKYIO Tefictpie 1-0T3
MOCTaHOBKY 3aJIauu. 1-3T3
Paccmarpusaer 1-0T3
3HaHue
pa3/IM4YHbIC BAPUAHTEI 1-3T3
perieHus npo6ieMHOMH Tema 21: MeTo bl HHTETPHPOBAHUS 1-0T3
. YMeHnue
CUTyaluH (3a1aun), UpPalMOHAJIbHBIX BBIPAKEHUH 1-3T3
pa3pabatbiBaeT . 1-0T3
AJITOPUTMBI UX Aeiicraue 1 -3T3
peanusanuu 3 2-0T3
HaHUe ) 313
Tema 22: OnpenenéHHblii HHTErpal YMenue 2-0T13
2-3T3
JleiicTBHe 2- 013
2-3T3
Tema 23: HecoOcTBeHHEIE 1-0T3
3HaHue
MHTETpaJIbl 1-3T3
Tema 24: KpuBoauHeiHbie 1-0T3
3HaHue
MHTETpaJIbl 1-3T3
Tema 25: @yHKUNU HECKOJIBKHUX 3Hanue 22__(3),}:33
MEepEeMEHHBIX Verme 22013




2-3T3
. 1-0T3
JleiicTBue 1-3T3
1-0T3
3HaHue 1 -3T3
Tema 26: Inddepenmmpoanne VyeHHe 1-0T3
(YHKIINH HECKOJIBKHMX MEPEMEHHBIX 1-3T3
. 1-0T3
JleiicTBue 1-3T3
Tema 27: DxcTpeMyMBI (HYHKIIHA Snanne 1-0T3
JIBYX NIEPEMEHHBIX 1-3T3
1-0T3
3Hanue 1-3T3
Tema 28: KpaTHble HHTETpaJIbl
1-0T3
YMenue 1-3T3
Tema 29: OCHOBHBIE TOHATHS
1-0T3
Teopun AuddepeHInanbHBIX 3HaHue 1 -3T3
YpaBHEHUI
3HaHue I'-0T3
Tema 30: uddepenmansuoie 1-3T3
YpaBHEHHUS BBICIIUX HOPSIIKOB 1-0T3
YMenue 1-3T3
Tema 31: JIluneiinsie 3Hanue 11 __g:rr??
muddepeHIraTbHbIe YPaBHEHHUS C 1—0T3
MOCTOSTHHBIMU K03 (hUITHEeHTaMHU Ymenne 1 -3T3
3 . 1-0T3
HaHHU 1 -3T3
Tema 32: CxoauMocCTh 1-0T3
YMenne
3HAKOIOCTOSIHHBIX PSII0B 1-3T3
. 1-0T3
JleiicTBue 1-3T3
3 . 1-0T3
HaHHU 1 -3T3
Tema 33: CxoguMocCTh 1-0T3
YMenue
3HAKOIIEPEMEHHBIX PAJOB 1-3T3
. 1-0T3
JleiicTBue 1-3T3
1-0T3
3HaHue
1 -3T3
Tema 34: OyHKINOHATBHBIC PSABI
v 1-0T3
MEHHE 1 -3T3
roro 50 -0T3
50 -3T3

[Tomapiii koMruiekt T3 XpaHUTCA B IJICKTPOHHOM HMH(POPMAIMOHHO-00PA30BATEIHHOM
cpene 3a0lKT HUpI'VIIC wu oOydaromuiics #WMeeT BO3MOXHOCTh O3HAKOMHUTBCS C
JIEMOHCTPAIIMOHHBIM BapraHToM DT3.

Hwxe mnpuBeneH oOpasen THIIOBOTO BapuaHTa HWTOTOBOTO TECTa, MPEIYCMOTPEHHOTO
paboueit mporpaMMoN TUCIMTUTHHBI

OO0pa3zer TUTIOBOTO BapUaHTa UTOTOBOTO TECTA,
MPEAYCMOTPEHHOTO pabouei MporpaMMoi JUCITUTUIMHBI
(ounas popma oOydeHUsT — 2 cemecTp, 0UHO-3a0uHas popma oOydeHHS — 2 CEMECTD)

. . cosl Tx+3 | dx.
1. HaiiTi Heonpe/IeJIeHHBIIA HHTErpal l ' :

a) S (Tx+3)+¢




éﬁiﬂ (Tx+3)+c

0)
1. . )
——sin [7x+3)+¢
B)
1. )
——sin |[Tx+3|+¢
r)
1. . )
—sin [Tx+3)+¢
x)

2. 3Hauenne QyHKIUN FX.Y)=X+Y grouke 27/ paBHO:
a)35;
0) 4;
B) 2;
r) 3.

3. YkazaTh (yHKIHIO TPEX TEPEMEHHBIX.

2 p =y
6) I=x+y
_ xmtdx-—3x
B) ) s
_xt+y
T) 2
x—1
=
) z

4. TnddepeHnanbHbIM YpaBHEHUEM Ha3bIBACTCSl ypaBHEHHE
a) CBSI3BIBAIOIIEE HE3aBUCUMYIO TIEPEMEHHYIO, HCKOMYIO (DYHKIHUIO U €€ MTPOM3BOIHEIC;
0) CBs3BIBAOIIEE UCKOMYIO (DYHKIIMIO C HE3aBHUCHMOU TIepeMeHHOM 1 Habopa 13 n
HOCTOSTHHBIX HHTETPUPOBAHUS;
B) BBIp@XKAIOIIEEe 3aBUCUMOCTD CTapIIel U3 MPOU3BOJHBIX HCKOMOM (DYHKIIUU OT
HE3aBHCUMOI TepeMEeHHOH, (PYHKIINN ¥ IPOU3BO/IHBIX;
T) cBsi3bIBaroIee nugdepeHnaibl He3aBUCUMON TIEPEMEHHOM U ICKOMOM ()yHKIIHH.

5. Kakoe U3 ypaBHEHHI ABIsIeTCS OOBIKHOBEHHBIM U (HepeHIInaTbHBIM ypaBHEHUEM ?
I T
a) x4+ 2v=3
Sx—1' =0
0)
sin 3x =1
B) -

r) w+2x+5=10

1
6. Pag Buna Z}FO — Ha3bIBACTCA

a) TapMOHUYECKHUM;
0) psnom Jlupuxe;
B) OMHOMHUANIBHBIM;
T') PSIOM T€OMETPUUECKOM MTPOTPECCUH.



2
o n
7. Kakoii mpu3HaK CXOAUMOCTH YA0OHO IPUMEHUTD JJIs1 HCCIICOBAHUS PAIA Yoy q il
a) MpeeNbHBINA MPU3HAK CPABHEHMUS,
0) mpusHak Jlamambepa;
B) paJluKaNbHBIA Mpu3HaK Koy,
') HEOOXOIUMBIH MPU3HAK CXOIUMOCTH.

8. [TocTaBbTE B COOTBETCTBUE 33JaHHBI HHTETPAIT U TIEPBOOOPA3HYIO

a) [ cos3xdx; 1) %sin3x + C;
0) [ sin3xdx; 2) —%cosSx +C;
2
B) [ 3xdx; 3) 3,
r) [ 3x?dx. 4) x3.
9. OnpesenuTe BEPHBIH MOPAIOK YWIEHOB PAIA Yi_o %21
a) %;
0) 2;
B) 2
4
F) 6
A [Se'—:a"r =ke” +c
10. Yucno % B uHTErpase - PaBHO

2x
11. Boraucute uHTErpan 3 dx

12. CkoNbKO CyYIIECTBYET YAaCTHBIX MPOU3BOJHBIX TEPBOTO TMOPSIKa y (YHKIHUU YETHIPEX
HepeMeHHBIX ? (B OTBETE YKaKUTE YUCIIO).

— 42 —
13. BeluuciuTe miomans (GUryphl, OrpaHHUeHHON THHHAME » A-x gy y=x+2

(OTBeT mpeACcTaBbTE B BUJIE JECATUYHOMN APOOH, OTACIISASI 3HAKH 3aAIISTON)

14. CKONbKO HE3aBUCHMBIX MEPEMEHHBIX COAEPKHUT QyHKImHs =~ T 2 (B oTBETE
YKQKUTE YUCIIO)
15. Hopsinok auddepenumansroro ypasuerns * — Y pasen . (B OTBeTe yKa)xuTe
YHUCII0)

D(x v.6p.6,.65) =0 .
16. ITycts (x.¥.6,.€:.¢5) — o0muit wmHTerpan audepeHuaTb HOT0 YpaBHEHHS,
ﬁl = ﬁ: = t-'_:"‘

- KoHCTaHThL. [lopsimok storo muddepeHnnanIbHOr0 ypaBHEHHS pPaBeH
(YKaKHTE YHCII0)
1

2 2
17. Cymma psga ¢ obmum uneHom 7 +121n° =5 papua . (oTBeT 3amuuIMTE B BHJIE
JECATUIHOHN IpoOH, OTAETISS 3HAKH 3aITSITOH )

18. Jlns mpuMeHeHus IpU3HaKa CXOIUMOCTH TpeOyeTcst HallTh Ipejiesl OTHOIIEHUS
HOCJIEIYIOLIEro WieHa psAaa K MPeablyIIeMy.



CtpykTypa poHIa TECTOBBIX 3aaHUii 10 AUCHHMIUINHE «MaTeMaTuka
(ounast popma oOydeHHs — 3 cemecTp, OuHO-3a09Hast Popma 00ydeHHS — 3 ceMecTp)

XapakTepucTuka KonnuecTtso
WNHaukaTop AOCTHXKEHUS Tema o
COZIepIKATEITHHOTO TECTOBBIX 3aIaHUH,
KOMIIETEHIIUU B cooTBeTcTBUM € PII/]
3JIEMEHTa el T3
2-0T3
3HaHue 2313
Tema 35: TloHsATHE BEPOSTHOCTH YMenue 22__2:1{33
. 2-0T3
JleiicTBue 2_3T3
1-0T3
3HaHue 1 -3T3
Tema 36: YcaoBHas U moyHas 1-0T3
YMenue
BEPOSITHOCTD 1-3T3
. 1-0T3
JleiicTBue 1-3T3
1-0T3
3Hanue 1-3T3
Tema 37: Cxema bepuynnu YMenne 22__(??,}:??
. 1-0T3
VYK-1.1. Ananusupyer HeiictBre 1-3T3
MPOOJIEMHYIO CUTYAIUIO 1-0T3
(3amavy) ¥ BBIOEISICT € 3Hanue 1 -3T3
0a30BbIE COCTABJIAIOIIHE. 1—0T3
DopMyIUpyeT Tema 38: CnyuaiiHble BETUIUHBI YMenue 1 -3T3
MaTEeMaTHIECKYIO 1-0T3
MIOCTaHOBKY 3aJauu. JleiicTBue 1-3T3
PaccmarpuBaer 1—0T3
pa3nuyYHbIE BapUAHTHI Tewma 39: HopmanbHoe 3HaHue 1-3T3
peuieHus npoOiIeMHON pacrpeneneHre U OCHOBHBIE 1-0T3
CUTyalluH (3a/1a4n), TEOpEMBI TEOPUH BEPOATHOCTEH Ymenue 1-3T3
pa3pabaTbiBacT
aJTOPUTMBI UX 3Hanue 22_ 2%3
peanu3aiuu -
Tema 40: Beenenue B 2-0T3
YMenue
MaTEMaTHYECKYIO CTATUCTUKY 2 -3T3
. 1-0T3
JleiicTBue 1-3T3
1-0T3
3Hanue 1-3T3
Tema 41: Toueunsle 1 1—0T3
WHTEPBAJLHBIE OI[CHKH ITapaMeTPOB Ymenne 1 -3T3
pactipeneneHus -
JleiicTBue 11 _8{3
Tema 42: IIpoepka 1-0T3
3Hanue
CTATUCTUYCCKHUX THUIIOTE3 1-3T3
1-0T3
3HaHue 1 -3T3
Tema 43: DneMeHTHI 1—0T3
KOPPESAIHOHHO-PETPECCHOHHOTO Ymenue 1 -3T3
aHaIM3a
JleiicTBHe 11 B 2,}:;
" 30-0T3
rore 30 - 3T3

[Tonueiii komriekt T3 xpaHutcs B 3MEKTPOHHON HHQPOPMAIIOHHO-00pa30BATEIBHOMN

cpene

3a01KT HUpI'VIIC wu oOyvatommiics wMeeT

JEMOHCTPAIIMOHHBIM BapuanTom OT3.

BO3MOXXHOCTbH

O3HAaKOMUTHCs

C




Huxe npuBeneH oOpasell TUIIOBOTO BapHaHTa HMTOrOBOTO TECTa, MPEIyCMOTPEHHOTO
paboueli mporpaMMON AUCITUTUIHHBI

OG6pa3zelr TUIIOBOTO BapuaHTa UTOTOBOTO TECTA,
IPeYyCMOTPEHHOT0 pabouei MporpaMMOi TUCIUILTUHBI
(ounast popma oOydeHms — 3 cemecTp, OuHO-3a09Hast Popma 00ydeHHS — 3 ceMecTp)

1. TlonGpaceiBaeTcst urpanbHbI KyOuk. O003HaUMM COOBITHS: A — «BBIMaAeHUE 6 OUKOB», B —
«BbInazenne 4 oukoB», D — «Bbmasienne 2 04koBy», C — «BBIMAJACHUE YETHOTO YHCIIa OYKOBY.
Toraa coObrtue C paBHO

a)C=4-B-D,

6) C=4+B;

B) C=A4+B+D;

1‘*) C = A - B + D .

2. BeposTHOCTh COOBITHS MPUHUMAET JIF000E 3HAUCHUE U3 MPOMEXKYTKA!
a) (=15 1);
6) (0; 1);
B) — 00 ; 0 );
r) (0:0);
1) [0; 1].

3. 3amauva «B marasun Bouuio 5 nokymnareneil. HaliTv BeposiTHOCTb TOr0, 4TO 4 U3 HUX COBEPIIAT
MOKYIKH, €CJIM BEPOATHOCTh COBEPIIUTH MOKYIKY JJIS KaXI0ro U3 HUX paBHa 0,7» pemaercs ¢
UCIIOJIb30BaHUEM:

a) TEOPEMBI CIIOKEHUSI BEPOSATHOCTEH COBMECTHBIX COOBITHIA;

0) popmyiel bepryu;

B) (OPMYIIBI IIOJTHON BEPOSTHOCTH;

r) popmyisl baiieca;

1) KJIaCCUYECKOTO ONPEIEICHUS BEPOSITHOCTH.

4. N3 Oyks cnoBa «3AJIAYA» Hayran Beioupaercst oqHa OykBa. CoObiTne — «BbIOpaHa OyKkBa
K» siBnsercs

a) CIy4alHbIM;

0) TOCTOBEPHBIM;

B) HEBO3MOKHBIM,;

I') IPOTUBOIOJIOKHBIM.

5. IlocTaBbTE B COOTBETCTBUE pacupeaciiCHUuA U IPUMCEPbI CJ'Iy‘I&fIHHX BCINYHH

a) HOpMaJIbHOE pacIpe/IClICHIE; 1) BpeMs 0kuAaHUS TIO€3/1a METPO;

0) OMHOMHUAILHOE paCIIPECIICHHE; 2) peakue MmoJIOMKH TprOOPOB;

B) pacupenenenue [lyaccona; 3) 4ncio BhINABIIUX T'epOOB ITPU OPOCAHUU MOHETHI;
') pABHOMEPHOE pacrpeiciicHHe. 4) pocT Jro/ICH.

6. Kakoe 13 yTBep>KIeHHI OTHOCUTENBHO TeHEPaIbHOM U BHIOOPOYHON COBOKYITHOCTEH
SBJISICTCS] BEPHBIM?

a) BBIOOPOYHAsi COBOKYITHOCTb — YaCTh T'€HEPaNbHOM;

0) reHepasibHasi COBOKYITHOCTb — 4YaCTh BRIOOPOYHO;

B) BIOOpOUHAsl U TeHEpalibHas COBOKYITHOCTH PaBHBI MO0 YUCIEHHOCTH;

T') IPaBWJIBHBIN OTBET OTCYTCTBYET.



7. BeibopouHOE cpeHee SABIIEeTCS TOYCUHON OIICHKON
a) MaTeMaTHYECKOT0 OKHUIaHHS;
0) nucriepcuu;
B) MEJIMaHBI;
') MOJIBI.

8. ITo BeIOOpKE 00BemMa n=10 nmonydena BeioopouHas aucnepcus 90. Torga HecMemEéHHas
BBIOOPOYHASI TUCTIEPCHUS paBHA

a) 100;

0) 80;

B) 90;

r) 81.

9. Kakue 3Ha4eHHS] MOXKET MPUHUMATH KO (OUIIUESHT KOPPEIISAIIAN?
a) JII0ObIe ICHCTBUTEIILHBIC,
6) ot 0 0 1;
B) ot —1 5o 1;
r) J1t00bIe HEOTPUIIATEIBHEIE.

10. CKOJIBKMMH CIIOCOOAMU MOKHO IOMEHSTh MECTaMU IISTh IMaYeK COKa C Ppa3sHbBIMU BKYCaMH,
CTOAIIUX B pAA HA Mara3uHHOM IT0JIKe? (B OTBCTC 3allMIIUTC tH/ICJ'IO)

11. 3 6ykB cinoBa «MAMA» Hayran BeiOMpaercs ojHa OykBa. Haiiiure BeposiTHOCTh COOBITHS
«BbIOpana OykBa M. (OTBeT 3amMIINTE B BUJAE JECATHYHOM IpoOM, OTHENss 3HAKU
3amsTOM)

12. UcnpiTanue — «OpocatoT JBe MOHEThI». CoObITHE — «HA OJAHOM M3 MOHET BBINAIET repo».
Uucno sneMEHTapHbIX HCXOJ0B, OJaronpusTCTBYIOIIHMX JAHHOMY COOBITHUIO PaBHO . (B
OTBETE 3alMIINTE YHUCIIO)

13. B xop3uHe 1o 3 KpacHbIX, 3eJIEHBIX, CHHUX U OenbIx KyOukoB. Hailiiute BeposTHOCTB TOTO,
YTO Hayaady BeIHYTHIM KyOuMk HE Oyzer OenbiM. (OTBET 3almWIIMTE B BHJE JECATHYHOU APOOH,
OTJIeJIsisl 3HAKH 3aIATOM)

14. 3amaua «B wmarasun Bomnwio 5 mnokymnareneil. HailTh BeposiTHOCTH TOro, 4ro 4 M3 HHX
COBEpILAT MOKYMKHU, €CIM BEPOSITHOCTh COBEPIIUTH MOKYIKY JUIsl KaXJI0ro 3 HUX paBHa 0,7»
pelaeTcs ¢ UCIOIb30BaHUEM (DOPMYIIBI

15. B Oyxranrepun kommnaHuu pabotaer 20 denmoBek. M3BecTHO, 4YTO HX 3apIUiaThl
pacmpenelieHbl HOPMaJIbHO €O cpenHuM 3HadeHueM S50 Teic. pyOsiei W cTaHIapTHBIM
otkioHeHueM 10 Teic. pyOieii. BeposTHOCTH TOT0, UTO CllydallHO BBIOPaHHBIN COTPYIHUK OyneT
3apabateiBaTh OoJiee 60 ThiCc. pyOmel, paBHa

16. lana BeiOOpka 5, 11, 16, 2, 1, 0, 6, 4, 6, 7, 8, 11, 10, 12. Beibopounoe cpemnee s Hee
paBHO . (OTBeT 3aMUIIUTE B BUJE ACCATHUHOM JPOOH, OTIEISASA 3HAKH 3aITSITOM )

17. Beibopka cocTaBieHa U3 YKCIIa BBINABUIMX OYKOB Ha MIpajbHON KocTH npH 20 GpocaHusX.
Pa3max Takoil BBIOOpKH paBeH . (B OTBETE 3AMUIIUTE YUCIIO)

18. O6bém BeIOOpKHM paBeH 100. [Tpu rpynmnupoBke maHHBIX 1O Gopmyne CTeppkecca YHCIO
MHTEPBAJIOB pa30UEHHsI COCTaBUT .(B OTBeTE 3aNUIINTE YHUCIIO)



3.5 IlepeyeHb TeOpeTUYECKUX BONMPOCOB K IK3aMeHY
(J11s1 OLIEHKU 3HAHUI)

[lepeueHb TEOPETHUECKUX BOMPOCOB K IK3AMECHY
(ounas hopma oOydenus — 1 cemecTp, ouHO-3a049Has hopma oOydeHus — 1 cemecTp)

Paznen 1. JIuneitnas anredpa
1.1. YucnoBbie MHOKeCTBa. MHOKECTBO KOMILJIEKCHBIX YHCEJI KaK PaclIMpEHUE MHOXKECTBA
JNeUCTBUTENBHBIX yncen. [IoHATHEe KOMIUIEKCHOTO YHCIa.
1.2. JleficTBUs HaJ KOMITJIEKCHBIMU YHCIIaMU B anredpandeckoid opme.
1.3. Tpuronomerpuueckast (opMa KOMIUIEKCHOTO umcia. llepexom ot anrebpamdeckoii
(hOpMBI KOMILJIEKCHOTO YKCiia K TPUTOHOMETPUYECKON U 00paTHO.
1.4. JleficTBusl HaJl KOMIUICKCHBIMHM YHCIIAMU B TPHUTOHOMETpHueckoil (opme. Dopmyia
Myagpa.
1.5. MaTtpuiisl u 1eHCTBUS HAJl HUMH.
1.6. PazmepHocts Matpuubl. Buael matpun. [loHsTHE KBagpaTHON U € AMHUYHON MaTPHLBL.
1.7. Onpenenurens Matpuiibl. CBOMCTBA OMPEICTUTENCH.
1.8. Beruucnenue omnpenenuteneit BToporo nopsaka. CrocoObl BEIUKCICHHS ONpeAeuTenen
TPETHETO MOPSIJIKA.
1.9. Beruncnenue onpeaenuTeneil BBICIINX MOPSIKOB.
0. MuHOpEHI 1 anredpanyecKue JOMOTHEHHUS.
1. O6parnas matpuna. CymiectBoBaHue oOpaTHOW Matpullbl. Dopmyra JUisl OTBICKAHUS
00paTHOW MaTPHIIBI.
2. PelnieHne MaTpuyYHbIX YpaBHEHHUIA.
. Panr marpunel. Onpenenenyue panra METOA0M OKaHMIISIFOIIIMX MUHOPOB.
4. OnpeneneHue paHra MaTpUIlbl METOJIOM SKBUBAJIEHTHBIX TPe0Opa3OBaHUM.
. [lonsiTue cucrempl JIMHEHWHBIX ypaBHeHUIl. COBMECTHOCTb CHCTEMBI YPAaBHEHHIA.
Teopema Kponekepa-Kanemm.
1.16. HeonHopoHas cuctema ypaBHeHH. Penienne cuctem JIMHEMHBIX YPaBHEHUH METO/I0M
Kpamepa.
1.17. Pemenue cucreM JIMHEHHBIX YpaBHEHUI MAaTPUUHBIM METOOM.
1.18. Pemenue cucrem TMHEHHBIX ypaBHEHU MeTogoM ["aycca u XKopnana-I"aycca.
Paznen 2. BekropHas anreOpa. AHaIUTHYECKAs TEOMETPHS
2.1. BekTopsbl 1 IeHCTBUS HaJl HUMHU B T€OMETpUYECKOM popme.
2.2. JleficTBUS HAJ BEKTOpAMH B KOOPJAUHATHOU (hopme.
2.3. KomrHeapHOCTh U KOMIIJIAHAPHOCTh BEKTOPOB.
2.4. CxanspHOe TIpOM3BEICHHE BEKTOpPOB W ero cpoiictBa. KoopaumnatHas Qopma.
CxanspHblii KBaJIpar.
2.5. IlpunoxkeHusi  CKaJIpHOIO  TPOM3BENEHUS  BEKTOPOB K  PELICHHIO  3aj]ad.
OpTOroHaJIbHOCTH BEKTOPOB.
2.6. JInuHa BeKTOpa. YT0oJ MEX]ly BEKTOpaMH.
2.7. llpsMoyronbHas 1eKapTOBa CUCTEMa KOOpJAMHAT. PaccTositHue MexX1y IBYMs TOUYKaMHU.
Jlenenue oTpe3ka B 3aJJTaHHOM OTHOLLICHUHU.
2.8. Bunpl ypaBHEHMI TPSIMOM Ha IJIOCKOCTH.
2.9. YpaBHeHuEe MNpsMOM MO JBYM TOYKaM. YpaBHEHHE NPSIMON IO TOYKE U BEKTOPY
HOpPMaJIH, [0 TOYKE U HAIIPABIISAIOIIEMY BEKTOPY.
2.10. Yroa Mexay NpsiMbIMHU, YCIOBHE MapaJljIeIbHOCTH U NEPIEHIUKYJIIPHOCTH MPSIMBIX.
2.11. OkpyxHocTh U 3umnc. KaHoHMYeckoe ypaBHEHHE, OCHOBHBIE 3JIEMEHThI, YUCIIOBbIE
XapaKTepUCTHKH, CXEMaTHUYECKOE TIOCTPOEHUE.
2.12. T'unepbona.  KaHoHMueckoe  ypaBHEHHE, OCHOBHBIE  JJIEMEHTBI,  YHCIIOBBIC
XapaKTEpUCTHKH, CXEMaTHUYECKOE TIOCTPOEHUE.



2.13. [Tapabomna.  KaHoHuyeckoe  ypaBHEHHE, OCHOBHbIE  DJIEMEHTBI,  YHCIIOBBIC
XapaKTEpUCTHKH, CXEMATHUYECKOE TIOCTPOEHUE.

2.14. Buapl ypaBHEHUM MJIIOCKOCTH B MPOCTPAHCTRBE.

2.15. YpaBHEeHHE MIIOCKOCTU N0 TPEM TOUKAM, IO TOUKE U BEKTOPY HOPMAJIH.

2.16. PaccTosiHME OT TOYKH 10 IPAMO. PaccTosiHME OT TOYKH 10 MIIOCKOCTH.

2.17. Yron Mexay IUIOCKOCTAMHU. YCIOBHUS MNapajyIebHOCTH M IEPHEHAUKYISIPHOCTH
IIJIOCKOCTEH.

2.18. Bunpl ypaBHeHMi npsiMoM B mpocTpaHcTBe. Ilpsimas kak mepeceueHue JBYX
IIJIOCKOCTEM.

2.19. Yroa mexay npsiMol U IUNIOCKOCTBIO. IlepreHuKynsspHOCTh IPSIMOM U IJIOCKOCTH.

2.20. Touka nepecedeHus MPSIMOMN U TIIIOCKOCTH.

2.21. OcHOBHBIE THIIBI IOBEPXHOCTEW BTOPOTO MOPSIIKA.

2.22. llunuuapudeckre noBepxHocTu. [lpumepsl. Kanonuyeckue ypaBHeHHs. OCHOBHBIC
XapaKTEPUCTUKH.

2.23. Konnueckue mnoBepxHocTu. Ilpumepsl. Kanonuueckue ypaBHeHHsi. (OCHOBHBIC
XapPaKTEPUCTUKH.

Pa3nen 3. BBenenue B MaTeMaTUYECKAN aHAIIN3

3.1. Ilonstne ¢yHkuu omHOW mepeMeHHOW. CroOcoObl 3aaHUsi M OCHOBHBIC CBOWCTBA
byHKIHA.

3.2. Knaccuduxarus ynkuuii. HessBHBIC U CII0XKHBIC (DYHKITUH.

3.3. [lonsiTHe 4YMCIOBOM TOCIEAOBAaTENbHOCTH. OrpaHMYEHHOCTh U  MOHOTOHHOCTh
nocnenosarenbHocTu. [Ipeaen nocinenoBaTenbHOCTH.

3.4. OcHOBHBIE CBOMCTBA MPE/IEIIOB.

3.5. [IpaBuna BeIUKCICHUS MPEEIIOB MOCIEI0BATEIBHOCTH. YHCTIO €.

3.6. IIpenen ¢pynkuuu. Metoasl BeluMclieHUs. beckoHeyHO Maibie U OECKOHEYHO OOJbIINe
GbyHKIHN.

3.7. IlepBoIil U BTOPOIl 3amMedaTeIbHbIE TPECIIbI.

3.8. OgHocTopoHHHE npeensl. MccnenoBannue GyHKINN HA HEMPEPHIBHOCTH B TOUKE.

Paznen 4. luddepenumanbaoe ucurciaenne GyHKIUNA OHOM TepeMeHHON

4.1. ITonsiTue npou3BoiHON. ['eoMeTprUUECKU 1 MEXaHUYECKHUI CMBICII TPOU3BOIHOM.

4.2. OcHoBHble mpaBuia u ¢opmynsl auddepenunpoBanus. [IpousBogHas CIOXKHOM
byHKIHN.

4.3. Jlorapudpmuaeckoe nuddepeHmpoBaHue.

4.4. TIpou3BoIHbIE BBICIINX MOPSIIKOB.

4.5. Iuddepennuman ynkuu. [Tpubnmxénnbie BBIYUCICHUS ¢ TOMOIIBIO nuddepeHiuana.

4.6. OTpicKkaHNe HAMOOJIBIIIEr0 ¥ HAUMEHBIIETO 3HaYCHUsI (YHKIIUU Ha OTPE3KE.

4.7. Ilonnas cxema uccieaoBaHus GyHKIIHH.

[TepeueHb TEOPETHUESCKUX BOIPOCOB K IK3aMEHY
(ounast popma oOydeHHS — 2 ceMecTp, OUHO-3a09Hast Popma 00ydIeHHS — 2 CeMECTp)

Paznen 5. UnTerpanpHOe ncurcnenne GyHKIUNA OJHON TIEpEMEHHOM

5.1. IlonsTue mepBooOpa3HOi W HeompeaeaEHHOro uHTerpaia. CBoHCTBa HEONPeaeIEHHOTO
uHTerpaia. Tabnuia nHTerpaios.

5.2. HenocpencTBeHHOE HMHTErpupoBaHue. 3ameHa mnepeMeHHOM. [loaBenenue mnoj 3HaK
nuddepeHmmana.

5.3. aTerpupoBaHue 1Mo 4acTsMm.

5.4. aTerpupoBanue paroHaIbHBIX IpOOeH.

5.5. HTErpupoBaHue TPUTOHOMETPUUECKUX BBIPAKECHUH.

5.6. UaTerpupoBanne HEKOTOPBIX UPPATMOHAIBHBIX (PYHKITHH.

5.7. CueuuanbHbIe TOACTAHOBKH.



5.8.

5.9.

[TonsiTve ompenenéHHOro MHTETpana, ero reOMETPUYECKUH M MEXaHWYeCKHIl CMBICI.
CsoiictBa. ®opmyna HeroTona-JlelioHua.
3ameHa epeMeHHOM B OINpeeIEHHOM HHTEerpaie. IHTerpupoBaHue 1o 4acTsiM.

5.10. HecoOcrBennsie unterpaisl [ u Il poxa.
5.11. IlpunoxeHnus onpeneaéHHOro HHTerpaa.
5.12. KpuBonuHelHHbIe HHTErpaibl U UX TPUIIOKEHUS.
Paznen 6. [ludpdepenuimanbioe U HUHTErpajgbHOE  HCUUCICHHE  (DYHKIMHA  HECKOJIBKHX

MepEMEHHBIX

6.1. [TonsaTne (QyHKIUM HECKONbKUX MepeMeHHbIX. O0nacTh ompeaeneHus QyHKIUU IBYX
nepeMeHHbIX. JIMHUN ypOBHS.

6.2. YacTHble MPOU3BOAHBIE U MONHBIN nuddepenman GyHKINN HECKOIBKUX EPEMEHHBIX.

6.3. HacTHblE NPOU3BOAHBIE BBICIIUX MTOPSIIKOB.

6.4. IIpou3BoaHas 1o HanpaBieHuo. [ pagueHT.

6.5. JlokanpHBIE JKCTpeMyMbl (YHKIMHM HECKOJBKHX MEpeMEeHHbIX. HeobOxomumoe u
JI0OCTaTOYHOE YCIIOBUE IKCTPEMyMa.

6.6. Y CIOBHBIE IKCTPeMyMbI (DYHKITUH HECKOJIBKHUX TiepeMeHHbIX. OyHkius Jlarpamxka.

6.7. Kpatubie unrerpainsl. CBolicTBa. ['eoMeTprU4eCKUil CMBICI.

6.8. IIpuinoxeHus: KpaTHbIX HHTErpasioB. MI3MeHeHue nopsiika MHTErpUpOBaHMSL.

Paznen 7. Jluddepenimanbabie ypaBHEHUS

7.1. Iuddepennmanpaple ypaBHEHUS MEPBOTO IMOPSIKA. YPaBHEHHUS C pPa3JIeIsTFOIIAMHUCS
nepeMeHHbIMU. 3a1a4a Konm.

7.2. OgHopoansie quddepeHIaIbHbIe YpaBHEHHUS IEPBOTO MOPSIIKA.

7.3. Jluneitnpie HeotHOPOAHBIE MU PepeHITnaIbHbIE YpaBHEHHSI IEPBOTO MOPSIIKA.

7.4. YpaBuenus bepnymiu.

7.5. Iuddepennmanbupie  ypaBHEHHS BBICHIMX MOPAIKOB, JOIMYCKAIONIME TOHUKEHHE
HOpsJIKA.

7.6. Jluneitnpie nuddepeHIanbHble YpaBHEHHS BBICHIMX MOPSAIKOB C MOCTOSHHBIMU
kodpunmrentamu. Meron Jlarpamxa.

7.7. Jluneiinpie nuddepeHIanbHble  YpaBHEHHS BBICHIMX MOPSAIKOB C MOCTOSHHBIMU

KodpunrenTamu. Metos1 HeonpeaenEHHBIX KO PHUIIMEHTOB.

Paznen 8. Teopus psiaoB

8.1.
8.2.
8.3.
8.4.
8.5.
8.6.

8.7.
8.8.

[lonstne uucnosoro psna. Cxonumocts psiga. HeoOxonumoe ycinoBHE CXOIUMOCTH.
Cymma psga.

[Ipu3Haku cpaBHEHHUs PSAIOB.

[Tpu3nak [lanamOepa cX0AMMOCTH 3HAKOMOI0XKUTENIBHBIX PSIOB.

PanukanbsHeli M MHTErpaJIbHBIA NpHU3HAKUM KoOIIM CXOAMMOCTH 3HAKOIOJIOKHUTEIBHBIX
PAIOB.

3HaKONEpEMEHHbBIE YHUCIIOBBIE Psi/ibl. AOCOJIIOTHAs M YCJIOBHasl CXOAMMOCTb. [Ipm3Hak
JleitOHMIA.

OynkuuoHanbHble psAabl. [loHatme cremenHoro psiga. Teopema AGens. OO6mactb
CXOAMMOCTH, HHTEPBAJI U PAJUYC CXOJUMOCTH.

Pasnoxenne ¢pyHkumii B creneHubie psabl Teiiopa 1 MakiopeHa.

[TpumeHeHue paa0B Ui NPUOIMKEHHBIX BIYUCICHUH.



HepequL TCOPCTUYCCKHX BOIIPOCOB K 3K3aMCHY

(ounast popma oOydeHHs — 3 cemecTp, OUHO-3a09Hast Popma 0OydeHHS — 3 ceMecTp)

Paznen 9. OCHOBHI TCOPHUU BepOHTHOCTCﬁ 1 MaTeMaTHYECKOM CTAaTUCTUKU

9.1.

9.2.

9.3.
94.
9.5.
9.6.
9.7.
9.8.
9.9.

9.10.

9.11.
9.12.
9.13.

9.14.

9.15.
9.16.

9.17.

9.18.
9.19.
9.20.
9.21.

9.22.

9.23.
9.24.
9.25.
9.26.
9.27.
9.28.

9.29.
9.30.
9.31.
9.32.
9.33.
9.34.
9.35.
9.36.
9.37.
9.38.

OcHOBHOH NpUHIMI KOMOMHATOpPUKHU. YKCI0 codeTaHui, pa3MELIeHUH, epecTaHOBOK
0e3 MOBTOPEHUH U C IOBTOPCHHUSIMH.

OcHOBHBIE MTOAXOJBI K ONpPENENIEHNI0 BeposiTHOCTH. Kiaccuueckoe, reoMeTpuyeckoe u
CTaTUCTHYECKOE ONpeeNiCHHEe BEpOSTHOCTH. [IpuMeHeHHe KOMOWHATOPUKH K
MOACYETY BEPOATHOCTH.

BepositHOCTE CyMMBI cOOBITHIH. HEeCOBMECTHOCTH COOBITHIA.

BeposatHocTh npou3BeaeHus COOBITUH. Y CJIOBHASI BEPOSITHOCTh. 3aBUCUMOCTD COOBITHIA.

dopmyiia oTHOHM BeposiTHOCTH U (popmyiel baiieca.

Pacnpenenenue BepoATHOCTEN AUCKPETHOM CIIydaiHOUW BETMYUHBI.

buHoMuanbHbIi 3aK0H pacnpenenenus. Popmyiia bepHyin.

Pacnpenenenue Ilyaccona. I'eomerpuueckoe pacnpeaeneHue.

DyHKIHS pacIpeAcIICHHUS.

HenpepbiBHBIE ~ CilyyaliHbIE BEJIMYMHBI, IUIOTHOCTh BEPOSTHOCTH, BEPOSTHOCTH

IIONaJaHusl B UHTEPBAaJl.

PaBHOMeEpHOE pacnipeneneHue.

ITokazarensHoe pacnpenenenue. PyHKuus HaAEKHOCTH.

YuciioBble XapaKTEPUCTUKH Cily4yalHbIX BenauuuH. CBOMCTBA MaTeMaTHYECKOTO

OKMJIaHHS U TUCIIEPCUMU.

YucnoBble XapaKTEPUCTUKH OWHOMMAIBHOTO, ITyaCCOHOBCKOTO, MOKAa3aTeIbHOIO

pacupeneneHus.

HopmanwsHoe pacnipenenenue. @ynknusa Jlanmnaca.

BeposiTHOCTE nOnafaHus HOPMAJIBHOW CIy4alHOM BEJIMYMHBI B 3aJaHHBIM MHTEpBAJ.

[IpaBuiio Tpéx curma.

BBenenue B mpenenbHbBIE TEOPEMBI TEOPUM BEPOSTHOCTEH: IIOBEJIEHUE CPEIHETO

apudmernyeckoro. OTHOCUTENbHAS YaCTOTa COOBITHSI.

[Tonstue o Teopeme bepnymiu u 3akoHe OOJIBIINX YHCET.

[Tonsitue o LleHTpanbHOM NMpeebHON TEOpEME.

JloxanpHas u uHTErpanpHasg treopemsl Jlariaca.

3aKoH pacupeneseHUus CUCTEMbI JUCKPETHBIX CIIy4allHbIX BEJIMUMH. Y CIOBHBIE 3aKOHBI

pacupeneneHus. Y CI0BHOE MATEMaTHYECKOE OKUJaHUE.

Oyuknun  perpeccuu. Koppemsiuuonusiii  MoMeHT. Koadduinuent koppensuun

CUCTEMBI.

[TonsiTHE O cHCTEMaX HENPEPBIBHBIX CIYYailHbIX BETUYMH.

Bri0opka u reHepanbHas COBOKYITHOCTh. XapaKTePUCTHKH BHIOOPKH.

Craructrueckoe pacnpeiesieHue.

TodeuyHble CTATUCTUYECKUE OLICHKHU.

WNHTtepBanbHas OLieHKA, €€ TOYHOCTh U HaJEKHOCTD.

HHTepBanbHas OLEHKAa MaTeMaTU4ECKOTO OKHJAHHUS HOPMAJIbHOTO PACHPEICIICHUS

(6ombIIas 1 Mayiasi BRBIOOPKH).

[ToHsiTHE CTATUCTUYECKOW TUIIOTE3BI.

['unoresa o reHepalibHON CpeTHEN HOPMAIBHOTO PACIIPECIICHHUS.

I'mnotes3a 0 paBeHCTBE IBYX T'€HEPAIBHBIX CPEHUX.

OMIOUPUYECKUE U TEOPETUUECKNE YACTOTHI.

I'unioresa o Buae pacnpeneneHus.

Kpurepuii cornacus [lupcona.

Kpurepnii cornmacus Kommoroposa.

KoppensauroHHO-perpecCuOHHBINA aHaN3 TaHHbIX.

Meroa HaMMEHBIINX KBAJAPATOB.

VYpaBHEHUsI perpeccuu.



3.6 TunoBble NpaKTHYECKHE 32[IaAHUS K IK3AMEHY
(mnst OLeHKW YMEHUi, HAaBBIKOB U (VUTH) OTIBITA JIEATEIHHOCTH)

Pacnpenenenne mnpakTU4YecKHMX 3aJaHUl K SK3aMEHaM HAaXOAMUTCS B 3aKPBITOM IS
oOydaromuxcst jgoctyrne. Pa3paboTaHHBIE KOMIUICKTHI THIIOBBIX IPAKTUYECKUX 3aJlaHUN K
9K3aMEHaM HE BBICTABISAIOTCA B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pPAa30BaTENbHYIO CpEay
3a6MKT UpI'VIIC, a xpansarcs Ha kadenpe-pazpadborunke B coctabe POC 1Mo AUCIUTUIHHE.

Huxe npuBeneHsl 00pas3ibl TUTIOBBIX MPAKTUYECKUX 3a/IaHUH K IK3aMEHaM.

OO0pasiibl TUIIOBBIX MPAKTHUYCCKUX 33JaHUI K SK3aMEHY
(ounast popma oOydenus — 1 cemecTp, ouHO-3a09Has Popma oOydeHus — | cemecTp)

1. Haiitu npoussenenue AB marpuig

1 2
2 4 16 4 -3
B:
A=|5 -1 0 3 -5 2
2 0 3 -1 1 0
2. Haiitu panr maTpuibl
21 23
A=|1 -1 0 2

1 540

3. UccaenoBarh Ha COBMECTHOCTh CUCTEMY YpPaBHEHU M
X+ Xy =x3= 3,
x|+ Xy —3x3 =-1,
2xl +xy — 2x3 =1,
X+ 2x2 —3x3 =1
4. Peminth MeTos1oM ["aycca cucremy ypaBHEHUI
x+2y+3z=14
3x+2y+ z=10(,
2x+3y— z=5.
5. Janbr Bepmunbl yetsipexyronbauka A(l, 2, 3), B(7, 3, 2), C(-3, 0, 6) u D(9, 2, 4) Jloka3arts,
yT1o ero auaroHand AC u BD B3auMHO nepneHuKyIspHBbI.

6. HarmucaTth ypaBHeHHE KacaTenbHON U HOPMaJH K KPUBOU X'+ +20—6=0 B touke M (-1:3)
7. B kakoii u3 Touek X cKopocTh M3MeHeHus QyHKIMH ¥ =3¢ -8 +5x—7 HavMeHbIas?
8. OnpenenuTs B3aMMHOE PACIIONIOKEHHE IPAMOM, Tpoxoasmei yepes age Touku M. (L 11y
M,(0:3;1) ¢ mmockocteio 2ty —2-2=0.
;X -1y z+l
9. CocTaBUTh ypaBHEHHUE IJIOCKOCTH, MPOXOJAIIEH Yepe3 MpsIMYIo 2 -1 3 u TOUKy
M, (0;2;1) .
x_y+5_z-4

10. HaiiTi TOYKHM TepeceueHus MpsiMOi 2 1 -1 ¢ OJIHOMOJIOCTHBIM THUNIEPOOIOUIOM

2 2
Yz,
16 9 4
11. Haiiti o6nactpb onpenenenus GyHKIUN J(x)=yaresinlog, X

x+1
y 5 fx)=

12. HaiiTu MHOXECTBO 3Ha4eHHUH pyHKINUN x=2,

21

X
13. UccnenoBarh (HyHKIHIO 2" +1 Ha YETHOCTb.



14. Iloka3zaTk, 4TO HYHKIIHS J© =X +3v+5 Bo3pacraer st ¥ € (03 + %)

15. 3anmcats hopMyITy 00IIIEero WieHa OCIEI0BATETHHOCTH:
3579 1 1

PN RN R R 1,—,3,—,5,...
a) 257101177, 6) 24
16. Bpunciauth npeaesnsl:
. 2n’-3n+4 T
a) EILIEW’ 0) ’lgwpsm( n+1—\/2);
5/.6 4 5
. +3++16n" -8
iy M (1+2)! hm\/” : \/3 ’Z
B) " (n+ D nl)-n r) "> (n+sinn )\/;

i (n+ 5)‘: ~(n— 2):
n " (n+2)"=(n-1)"

17. Ionw3ysice onpeaeneHuem npezaena no Komm, qokasaTs, 4yTo:
lim(3x+2)=-1 lim(2—x)=1

a) x—>-1 6) x—l
18. lokasats, uro pyrkuust ¥ = /() ue umeer npenena B Touke ¥~ 0:
pa
X, =—
a)f(x)zcosx’x0=+oo; 6)f(x)=tgx’ ° 2
19. Jlokazats, uto dpyukuus ¥ =/ (¥) geinsercs 6eckoHedHO Manoii mpu X —> +%0 ;
3
sinx CoS X
X)=—- S(x)=
a)f() . 5) e+l
20. HaiiTi 0JHOCTOpOHHHE TIPeIeibl () YHKITUH:
1) {xz , x<1,
X)=
a) =X, x>1 prouge X =1,
f(x) = (x +3)+/1—-cos’ x
0) x B Touke ¥={,
21. BeruuciauTs npenens:
2 _ f — 2 . -X
1m32)672 lim ¥ ~1=3 lim w lim(1-4cosx)2™
a) ' 5x" —4x+1; 6) ~° x-10 ; B) > Sx"+1 T) xote ;
. A2 +2-38x 43 TP
i 0G5 —x+ D) lim o lim X —2x=1
) > n (" +x+2), e) ro NxT+5 : xK) =1 X’ —2x—1;
2x
i MX 13 - 25 v L h\_{3x—l]
3) x—>3 xZ -9 . I/I) x>0 tg9x ; K) X0 3x+1 .

22. Haiitu Touku paspeiBa ¢ymkumn /) u onpemenuts mx pox. B ciydae ycTpaHHMOro
pa3pbiBa JOONPEIEIUTh (DYHKIIUIO TaK, YTOOBI OHA Taia HEMPEPHIBHOM.
1

1 1 3021
f(x): f(x): 1 f(x): 1
a) x'—x?; 6) 2" +1; B) 3v24+1;
__ k2 X =1—xsin1
F) S arctg (x+2); I[) f( ) X,

23. Ilpu xakux 3HaueHusx ¢ u b dynxuns
(x—1y mpu x<0,
f(x)=<ax+b mpm O<x<l1

Jx mpu x>1
OyJeT HenpepbIBHOW?



24. TTonb3ysich ONMPe/IeIeHIEM, BEIUUCINTD IPOU3BOAHYIO ByHKIHH :\/; B Touke X =1,
25. Onpenenuts 3HaueHns & u £ | pu KOTOPHIX GyHKIMS
(x+a)-e?, ecu x<0;
ax’ + fBx+1, ecm x>0
BCroly muddepeHmupyema.
26. Haiiti mpou3BoIHYIO (DYHKITHH
1-x npu x<0,
f(x)=9 |
e npu x>0
Y TIOCTPOUTH Tpaduku QyHKIUI SOy £
27. Haiitu neByto /-~ (0) upasyro //(9) npoussommbie B Touke X =0, econ
o 2x, ecnu x <0;
X)=
In (1+3/x77), ecnu x> 0.
28. HaiiTi mpou3BOIHBIE CIEAYIONUX (DYHKIINN:

| » 1 N 1 N x*
=—In = — —
a)y 47 % +1 ; 6) 4(1+x*) 4 1+x4’
y= x5 _arcetg 6 ye arcsin)c+lln 1-x
B) 14 112 : r) Jioxr 2 1+x
29. Haiitu MIPOU3BOHBIC b yHKIHH, HCTIOJIB3YSI METO/T J0Tapu(PMHUIECKOTO
muQepeHIMPOBaAHUS:

)= x? .3[ 3-x
a) l—x (3+x)2’ 6) y:xsln(x +1).

30. HaiiTi mponsBoaHble (QYHKIHIA, 33JaHHBIX TAPAMETPUYECKH U HESIBHO:

_ 3at
L+e {x—1+e‘”
3at? B
a) y_1+,3’ 6) y=at+e B) x2+3xy+y2+1=0_

OO0pa3ibl THIMOBBIX MTPAKTUYECKHUX 3aJJaHUH K dK3aMEHY
(ounas popma oOydeHUsT — 2 cemecTp, 0UHO-3a04uHas popma oOydeHHsS — 2 CEMECTD)

1. Halitu HeompeneneHHble WHTErpaibl. B ABYX MepBBIX MpUMeEpax MPOBEPUTH PE3YIbTAaThI

QG epeHITMPOBAHUEM.
I II 11T v
cos xdx J‘xze“dx J- 2x—-1 ' J- dx
a) Vsin ? x ; Val-dx+l 4x° —x
Inxdx 2 . x+2 x+1
— sin2xd. ————d d.
6) xv 1+nx . jx x)g; J.x2+2x+2x J.x3+xx
x x+3 cos x
——d. JxInxd ——————dx —d
B) -[ x—1 x‘ J. * xx; J. A +4x+1 J‘sinx+cosx *
sin xdx 1 x+4 2
T xarcsin—dx =X X g
) Ycos® x . J x o '[\/x2 +x-2 . Jx“ “16




2. BerauciauTh IJ1omaab 06J'IaCTI/I, OI‘pEIHH‘IGHHOﬁ JIMHUAMU.

X Yy

—_— + [
. Haitu mmiomaae smmunca @ b’
. Halitu muiomans kapauounasl £ = a(l-cosg).

=1

DoWw

o -1 . 77 <x < 77
. Haiitu juiuny ayru muaum Y = 10 S0y gpy /3 2,
. Haiitn obnactu onpeneneHus cieyromux GyHKITUN | CIIeIaTh YePTEKH:

a)Z:«/9—x2—y2; 6)Z:I+w/—(x—y)2;

B)z:ln(x+y); r) Z =X +arccosy.

AN DN

7. Haiitu muHUM yPOBHS CIAYIOMUX (PYHKITHIA:
a) z = h’l(_)(j2 + y2 ’ 6) z = arcsin (xy)’ B) z = x2 + 4y2 '

8. Haiit ToukHM pa3pbiBa QyHKITHN:

1
a)Z:lnﬂxz-f—yz; 6)2797)‘27)/2;

1 1
z= 5 Z=C0s—
B) (x_y) ; r) Xy
B y 1oz 10z =z
T2 2Ns AT T
9. Jlana pyHKIUs "=y Iokazare, 4to * ax yoy
2 0z 0z
z=y—+arcsin(xy) xza——xya—+y220
10. Jlana QpyHKIUS 3x . Tlokazars, 4To X y
0’z N 0z 0
— 2 2 2 A2
11. Hana ¢pyHKIMAS z=In@ +y" +2x +1). [Tokazatsp, 4TO oy
, 0%z 0%z , 0%z
- X axz_zxyﬁxﬁ +y p 2Jr2xyz:O
12. lana pyaxmous < — ¢ . [lokasars, 4To Y Y

0z 0%z 0z 0%z

X 0%z 0z
zZ =— X =

14. Jlana pyHKIHS Y . Tokasate, uto OX0y 0y

15. Jlana ¢pynxmus 2 = J (¥. 7). touxa AX, %) u BexTop ¢ = {al,az}. Haiitu:
1) grad z B Touke A;

2) MPOU3BOIHYIO B TOYKE A 110 HalpaBJICHHIO BekTopa & .

2=3x2y2 + 5xy2 A1, =31
16. MccnenoBars Ha SKCTPEMYM CIEAYIONIHE (DYHKIIHH:
2) z=X"—Xp+y +9x—6y+20; 6) 2 = plx—)? —x+6y

17. Haittu o6bem V Tena T, orpaHn4eHHOT0 NOBEpXHOCTIMU X2 +y2 =4,z2=8-x2—-y2, z=0.



18. UccnenoBaTh Ha CXOAMMOCTb YHUCJIOBBIE PSAbl C TOJOXKHUTEIbHbIMM wieHamu [, IL
HccnenoBaTs Ha aOCONMIOTHYIO M YCJIOBHYIO cxomuMmocth psn III. Haiitu oGmacts cxomumoctu
dbyHKIMOHATBLHOTO psifa V.

I II III I\
< 2n-3 = n+1 > L, n’ Z n(x+2)"
a) ;Sn2 2 Z:l 2"(n-1)!. Z:‘(_l) n! . ZT n’+1
= pi/n? = (n!)2 w (_l)n S
6 | XL 7 Z o ,,Z:]:nlnn, Z (x 1y
0 3 0 2 n’ o » Sinjn +3 2n
5) Z \F 2n° +1 Z[_l) Z(x )
A\ 2 ] n2+1 . »=1 n ; n=1 2n+1
A2n+5 4 (-1D)"'n (x+2)"
r) z 2n® 45 Zn [3n+5j ,IZ:I“ Inn . ; 3"+1

19. HUccnenoBarh Ha CXOAMMOCTD YHCIIOBBIE 3HAKOIOJI0KUTEIbHBIE PSIIIbL:

= 4" 45" =(n+2Y
A 522

a) o 207 6) n=1

i 1
20. Haiiti 06:1acth cXOAMMOCTH (PYHKITMOHAIBHOTO psijia ! (n+1)(x+2)"
0,2 2
3 Icosx—dx
21. Ha¥iti ¢ TOYHOCTRIO JI0 10 ONpe/IeICHHBIA HHTErpa °

. -3
22. Boruucauts Sinl ¢ rounoctsio go 107,

. -3
23. Berauciauthb N3 ¢ TOYHOCTBIO 10 107

OO0pa3ibl THIOBBIX MPAKTUYECKHUX 3aJJaHUH K dK3aMEHY
(ounast hopma oOydeHus — 3 cemecTp, OUHO-3a049Has (hopma oOydeHHS — 3 CEMECT])

1. B ypue 3 Genbix u 7 uyepHbIX mapoB. M3 ypHBI Hayraa BbIHMMaeTcs oAuH Iap. Haiitu
BEPOSITHOCTB TOT'0, YTO 3TOT ILIAP:

a) OebIii;

0) YepHBIil.
2. U3 cnoBa «Hayraa» ciy4ailHO BbIOMpaeTcsi ofgHa OykBa. HaliTu BEpOSITHOCTH TOTO, 4TO 3Ta
OykBa:

a) «ay;

0) cornacHas;

B) «sI».
3. Bpocaercs urpanpHas KocTb. HaliT BEpOsSTHOCTB TOTO, YTO:

a) YUCJIO BBIMABIIUX OYKOB — 4;

0) YKCII0 BBITIABIIUX OYKOB OOJbIIE 4;

B) UMCJIO BBIMABIIUX OYKOB — YETHOE;

I') YUCJIO BBINIABLINX OYKOB JEJINUTCA Ha 3.
4. UrpanbHyto kocTh OpocaroT 1 pa3. KakoBa BeposSTHOCTH TOTO, YTO BBIMAIO MPOCTOE YUCIIO
OUKOB, €CJIM U3BECTHO, YTO YHMCJIO BBINIABIIUX OYKOB HEUETHO? YKa3aHUe. | — He IPOCTOe YUCIIO.
5. Y3 ypHbI ¢ 3 OenbiMu B 7 4EPHBIMU IIapaMU IOCJIEAOBATEIbHO BRIHUMAIOT 2 mapa. Haitu
BEPOSITHOCTH TOTO, YTO BTOPOU BBIHYTHIH mIap — OEINbIid IPU YCIOBUU:

a) MIEPBBIN BBIHYTHIN MIAp — OCIBIN;

0) nepBblii BBIHYTHIN 11ap — YEPHBI.



6. bpomiens! nocnenoBarensHo 3 MOHETHl. OnpeAenuTh, 3aBUCUMBI UJTH HE3aBUCUMBI COOBITHS:
A — BeImazieHne «repba» Ha NepBOil MOHETe; B — BhIimazieHne XoTs Obl OJTHON «PEIIETKI.
7. JIBa cTpenka HE3aBUCHMMO Jpyr OT Jpyra JedarT [0 OJAHOMY BBICTpENILYy IO MUIIEHHU.
BepositTHOCTh nONagaHus B MUIIEHb NepBbIM cTpesikoM — 0,9, Bropeim crpenkom — 0,8. Haiitu
BEPOSITHOCTH TOT'O, YTO:

a) B MUILIEHHU OyJeT XOTs ObI O/IHA TTYJIS;

0) B MUIIICHH Oy/IeT pOBHO OJTHA ITYJIS,

B) B MUILIEHb HE MONAAET HU OJIHA IYJISL.
8. Ha 9 xapTtoukax HamucaHbl OyKBBI clioBa «TporioauT». Hekto mo ouepenu Hayraa Oepét 3
KapTOUYKU U B TOM JK€ MOPSIIKE BBIKJIA/IBIBAET UX clieBa Hanpaso. HaliTu BeposSTHOCTH TOTO, YTO
MOJIYYUTCS] COUETaHUE «OTID».
9. B mudrt cemmdTAXKHOTO JOMa Ha TMEPBOM ISTaKE BOLUIM 3 denoBeka. Kakaplii M3 HHUX C
OJIMHAKOBOM BEPOSTHOCTHIO BBIXOJUT Ha JIOOOM OJTaxe, HadyuHas co BToporo. Haiitu
BEPOSATHOCTH CJIEAYIOIIMX COOBITHUMA:

a) BCE MacCaXUphl BHIMAYT Ha MATOM ITaXKE;

0) Bce maccaKuphbl BBIMAYT Ha OJTHOM M TOM )K€ ITaXE;

B) BCE MMACCAXKUPHI BBIMIYT HA Pa3HBIX dTaxax.
10. CTyaeHT MOXET J1oexaTh /10 YHHBEPCHUTETA MJIM Ha aBTOOYyCe, KOTOPBIH XOAUT Yepe3 KaxKIble
20 MHHYT, WM Ha TPOJUIeHOyce, KOTOPBIKA X0oauT uepe3 Kaxapie 10 munyT. KakoBa BEpOsSTHOCTH
TOT'0, YTO MOJIOMIEIINIA K OCTAHOBKE CTY/IEHT yeJleT B Omkaiiue 5 MUHyT?
11. B nepBoii ypue 5 Oenbix u 10 u€pHbIX 1mapoB, BO BTOpoi ypHe — 10 OGenbix U 5 4€pHBIX
mapoB. M3 kaxa01 ypHBI CIyd4allHO BBIHUMAIOT 110 OJHOMY 1Iapy. HailTu BeposATHOCTH TOrO, 4TO
CpeIH BBIHYTHIX IIAPOB Oy1eT XOTs OBl OJIUH OEJIBIN.
12. B nepBoii ypHe 2 Oenbix u | u€pHbIid map, Bo BTOpoil ypHe — 1 Oenblit 1 4 u€pHBIX mmapa.
HekTo Hayraa BeiOMpaeT ypHy U U3 He€ goctaér 1 map. HaliTu BEpOSATHOCTH TOTO, YTO BBIHYTHIN
rap — OeJbIii.
13. B nepBoii ypHe 2 6enbix u 1 4€pHbIi map, Bo BTOpoi ypHe — 1 Oenblid u 4 u€pHbIX mapa. 13
BTOpPOM ypHBI B NIEPBYIO Hayraj nepeknaasBaroT 1 map. [locie 3Toro u3 Kaxaou ypHbI Hayraj
BBIHUMAIOT 110 OJTHOMY I1apy. HaliTi BEposSITHOCTH COOBITHIA:

a) BEIHYTBIN U3 MIEPBOW YPHBI MIap — OCIBIi;

0) BBIHYTHIN U3 BTOPOW YpHBI 1Iap — YEPHBIN;

B) 00a BBIHYTBIX IIapa — Oerble.
14. IIpaBunbHYI0 MOHETY OpocaroT 5 pa3. HaiiTu BeposSATHOCTH COOBITHIA:

a) rep0 BeIMAET 3 pasa;

0) repO BBITIAJIET HE MEHEE ABYX pas;

B) rep0 BbIIAJET 5 pas.
15. OnsiT, cocTosAnMii B OpocaHnu IByX MOHET, oBTOpsieTcs 4 pa3a. HaiiTu BeposTHOCTH TOTO,
YTO 1mapa repOOB BBINACT JBa pasa.
16. YUto BeposiTHEE: BBIMIPATh Y PaBHOCHJIBHOIO TEHHHMCHCTAa 3 BCTpEYM M3 6 WM 2 BCTpeuu
u3 4?7
17. U3nenust HEKOTOPOTO MPOU3BOACTBa coaepxar 5% Opaka. HaiiTu BEpOSITHOCTH TOTO, 4TO
CpeIy MIATH B3ATHIX Hayraj U3Jeuil:

a) HET HM OJTHOTO OPaKOBaHHOTO;

0) OynyT nBa OpaKOBaHHBIX.
18. BepositHOCTh poxaeHuss Manbuuka paBHa 0,515, neBouku 0,485. B HekoTopoil cembe
niectepo Aereid. HailTu BeposiTHOCTh TOTO, YTO Cpeau HUX HE OOJIbLIE IBYX JE€BOYEK.
19. [IpaBunbHyto MoHeTy OpocaroT 100 pa3. Haiitu BeposTHOcTH BbhimageHus 50 «repOoB»,40
«repboBy, 25 «repOoBy.
20. BeposATHOCTh 1OCTUXKEHUA ycrexa B ucnblTanuu paBHa 0,25. HaliTu BEpOATHOCTH TOTO, YTO
B 300 HE3aBUCUMBIX UCTIBITAHUAX yCIieX Oy/eT JOCTUTHYT 75pa3, 85 pas.
21. B nepeoie knaccel Oyaer npunsato 200 neredi. HallTh BepoOsSTHOCTH TOTO, YTO CPEIU HHX
oyzner 100 neBoyek, eciiu BEpOATHOCTh POXKIAECHMS MajabuMka paBHa 0,515.



22. Jlana Tabymiia pactpeaesIeHus] JUCKPETHOU CydyallHON BEJTUYMHBI &,
El-2 -1 0 1 2
P01 02 02 04 01

TpeOyercs:
a) MOCTPOUTH MHOTOYT'OJIbHUK (ITOJIMTOH) pacipeieleHus;
0) HaliTH (PYHKITHIO pacIipeiesieHus] U HAYepTUTh €€ rpaduK;

. <1}

B) HalTH 'ﬂ ’

I) HAalTH MaTeMaTW4YecKOe OXKUIaHWE, TUCIEPCHIO, CPEIHEKBAIPATHYHOE OTKIOHEHHE,
KO3 PUIMEHT BapuaIuu, MeIMany 1 Moay &.

1) TaOJIUITY pactpe/IeICHHsI CTy4aifHOW BeTUIHHBI 77:‘5&2 :
23. B ypHe 5 Genbix U 25 u€pHbIX 1mapoB. M3 ypHbI Hayran BelHUMarOT 1 mmap. CiydaitHas
BeJIMYMHA § — YHCIIO BEIHYTHIX OCIbIX mapoB. Tpedyercs:

a) COCTaBUTh 3aKOH pacIpeeieHUs Cy4ailHOW BeJTMYHHBI;

0) MOCTPOUTH MHOTOYTI'OJIbHUK (IIOJIUTOH) pacipe/iesieHus;

B) HaiiTu (DyHKIIMIO pacpeaeNieHusl U HauepTUTh e€ rpaduk;

I) HaTH MaTeMaTUYECKOE OXKMJaHUE, AMCIEPCHUIO, CPEIHEKBaJpPaTUUYHOE OTKIOHEHHE,

K03 pUIMEHT BapHaIuu, MeIMany 1 Moay &.
24. HaiiTu MaTeMaTH4ECKOE OXUAAHUE, TUCIIEPCUIO U CPEJHEKBAPATUYHOE OTKJIIOHEHHE YHCIia
JOTEeperHbIX OWJIETOB, Ha KOTOpBIE BBINAAYT BBIMTPHINIM, e€cid KymieHo 40 Ouieros, a
BEPOSITHOCTH MMPHOOPETEHNUS BBIUTPHIITHOTO Oniera pasHa 0,05.
25. [IpousBoautcss 20 HE3aBUCHUMBIX ONBITOB, B KaXXJIOM U3 KOTOPBIX BEPOSITHOCTH yclexa
paBHa 0,2. HaiiTu nucnepcuio uyncia ycrexoB B 3TON CEpUHN OIBITOB.
26. BocembiecaT MpoOLIEHTOB MEPCOHATBHBIX KOMIBIOTEPOB 0€30TKAa3HO padOTalOT B T€UCHHE 5
net. Haiitu BeposaTHOCTh TOTO, uTO M3 JMaHHbIX 100 kommbioTepoB He MeHee 70 mpopaboTaroT
5 mer.
27. lana BbIOOpKA:

xi|2 145|710
n | 15]120] 10| 10 | 45

Haiitn smnupudeckyro GyHKIUIO pacrnpezeneHus, nocTpouts ee rpaduk. Iloctpouts monuroxn
OTHOCHUTEJIbHBIX YaCTOT BHIOOPKHU

28. B OTK Obumm m3Mepenbl auamerpbl 300 BajlMKOB W3 MapTUH, HU3TOTOBJICHHOW OJHUM
ctankoM. OTKIIOHCHHSI H3MEPEHHBIX JHAMETPOB OT HOMUHAIA (B HM) JJaHBI B TAOJUIIE.

I'panunel Cepemuna | Ywucino I'panunel Cepenuna | Yucno

OTKJIOHEHUH | MHTEepBaJia | BAJIMKOB | OTKJIOHEHMH | MHTEpBaja | BaJIMUKOB
—30...-25 27,5 3 0-5 2,5 55
-25...-20 -22.,5 8 5-10 7,5 30
—20...—15 -17,5 15 10-15 12,5 25
-15...-10 -12,5 35 15-20 17,5 14
-10...-5 -71,5 40 20-25 22,5 8
-5...0 -2.5 60 25-30 27,5 7

Haiitu BeIOOpOUYHOE Cpe/iHee, UCIIPABICHHYIO BBIOOPOYHYIO IUCIEPCUIO M BEHIOOPOUHYIO MOJY.
29. HaliTn oueHKy Hjsi 4ducia creneHedl cBoOonbl r pacrpeneneHusi CThIOJIEHTA METOJAO0M
MOMEHTOB. [Ipy Kakux r 3T0 BO3MOXKHO?

30. IlpoBeneHO MATh HE3aBUCUMBIX OIBITOB HAJ CIIy4alHOH BeJWYMHOM X, HOPMaJIbHO
pacnpeneieHHON C HEM3BECTHBIM MATEMaTHYECKUM OKUJAHUEM M CPEJHUM KBaJIpaTHYECKUM

paBHBIM BYM. Pe3ynbTaTsl OIbITa MPUBEICHBI B Ta0IHIIE:
X; | 252010 | 21 | 34
n| 1 | 1 |1 |11

Haiitu noBepuTenbHbIA HHTEPBAI AJI1 MATEMaTUYECKOTI'0 OXKHUIaHUS C HalexkHOCThIo 0,9.

31.Ilo nBymM He3aBUCHMBIM, H3BJICYEHHBIM M3 HOPMAJbHBIX I'€HEPAIbHBIX COBOKYIHOCTEH
MaJIbIM BBIOOpKaM, 00bEMBI KOTOpbIX n=10 M m=8 COOTBETCTBEHHO, HalJEHBI BHIOOPOUHBIE
cpennue, paBHble 1423 u 145,3 COOTBETCTBEHHO, U UCIPABIECHHBIE BHIOOPOYHBIE TUCHIEPCUH,




paBHbBIC 2,7 u 3,2 coorBercTBeHHO. Ha ypoBHe 3HaunmocTu 0,1 mpoBepuTh HYJEBYIO TUIIOTE3Y

Hy:a, = Hita, #a,
& 1 KOHKYPHUPYIOIIEH TUIIOTE3e

32. Pe3ynbrarel HaOMOACHUI HaJ MpU3HAKaMH X U Y 3a/1aHbl B BUJIE Tpoek yucen (X, Y, n), riae
n — yactoTa HaOroaeHui napel 3HadeHwuii (X, ¥Y). Tpedyercs:

1) MOCTPOUTH KOPPEIISIIMOHHYIO TaOIHILY;

2) HalTH BBIOOPOYHBIN KOAPPUIMEHT KOPPEISIIHN;

3) cocTaBuTh ypaBHeHUE perpeccuu Y Ha X.
X — CTOMMOCTh AKTUBHOM 4YacTW MPOU3BOJCTBEHHBIX (DOHIOB, MIH. py0d., Y — BBIpabOTKa
MPOIYKIIMKM Ha OJHOTO pabodyero, Teic. pyo. (X, VY, n): {(10; 0,8; 3), (10,5; 0,8; 3), (10,5; 1; 1),
(11; 1; 2), (11; 1,2; 2), (11; 1,4; 1), (11,5; 1; 1), (11,5; 1,2; 1), (11,5; 1,4; 1), (12; 1,2; 2),
(12; 1,4; 2)}.

33. MeToaoM HaMMEHBIIUX KBAJIPaTOB BBIPOBHATH MO MPSIMOU y =a+pX SMIUPUYECKUE
JaHHBIC

x| 1 1419 16 25
y[01]3]8,1]149]239




4 MeToauvecKkue MaTepHuaJibl, ONpeae/AI0IIHe MPoueAyPy OeHUBAHUSA
3HAHUH, YyMEHHUIl, HABBIKOB U (MJIH) ONBITA JAeATeJIbHOCTH, XapaKTePU3YI0IINX
Tanbl POPMUPOBAHUA KOMIIETEH NI

B Tabnune mnpuBeneHbl OMHCAHUA TPOLEAYP HPOBEACHHUS KOHTPOJIbHO-OLIEHOYHBIX
MEPONPHUSITHIA W TPOIEAYp OIEHUBAHUS PE3yIbTaTOB OOYUYEHHUS C IMOMOIIBIO OIEHOYHBIX
CPEJICTB B COOTBETCTBHH € pabouell mporpaMMoil TUCHUTUIHHEIL.

HanmenoBanue
OILIEHOYHOT'0
cpencTaa

Omnwcanus POIEyphl MPOBEACHUS KOHTPOJILHO-OLIEHOYHOTO MEPOIIPUATHS
1 TIPOILIEYPbI OLIEHUBAHUSI PE3YJIBTATOB O0y4EHHS

[IpenonaBaTtens He MeHee, YeM 3a ABE Helean 10 cpoka 3amutsl PI'P nomxken cooOmmuTs
KaxaoMy oOydaromiemycs: Homep Bapuanta PI'P. 3amanus PI'P BeIIOXKEHEI B 3JIEKTPOHHOM
uHpopManuonHo-o0pazoBatensHOU cpeze 3a0KT Upl'VIIC, noctynHoii 00yyaromeMycst
gepe3 ero JuuHblf kabuHer. PI'P nomkHa OBITH BBINOJHEHa B YCTAHOBJICHHBIH
Nperno/iaBaTeIeM CPOK U B COOTBETCTBUU C TpeOoBaHUsMHU K odopmieHuto PI'P (TexcToBoit
U rpaduyeckoii uactell), cdopmynupoBaHHbIME B [lomoxennu «TpeboBanust K
oopmIleHHIO TEKCTOBOI M rpaduyeckoil fokyMeHTanuu. HopMokoHTpob» (B mocieaHei
penakuuu). PI'P B Ha3HaueHHBIN CPOK CAIOTCS Ha MpoBepKy. Ecnu mpeaycMoTpeHa ycTHas
3ammta PI'P, To 0Oyuaromuiicst OOBSICHACT pelIeHUe 3a1ad, YKa3aHHBIX MPENoiaBaTeneM, n
OTBEYAET Ha €r0 BOMPOCHI

PacuerHo-
rpaguyeckas paborta
(PTP)

3amuTa JOKIaa0B, IPEAYCMOTPEHHBIX paboUei MporpaMMoil JUCIUIIITHHBI, IIPOBOJHUTCS BO
BpeMsl  NpakTH4YeckuxX 3aHATHH. IlpemonmaBarens Ha  IPaKTHYECKOM  3aHATHH,
MIPEANIECTBYIOMEM 3aHATHIO IMPOBEACHUS KOHTPOJS, AOBOIAMUT 1O OOyYAaroOUIUXCS: TEMY
JIOKJIaJI0B M TpeOOBaHUsI, MPEIBSBISIEMbIC K X BBIIIOTHCHHIO U 3aIIHTE

Joxman

BrimonHeHNEe  pa3sHOYPOBHEBBIX — 3a/ad, MPEAyCMOTPEHHBIX pabodeil mporpamMmoi
Pa3noypoBHeBEIE JUCHUIUIMHBI, TIPOBOJATCS BO BpeMsl NPAKTHUECKUX 3aHATHH. Bo Bpems BBINOIHEHUS
3aa4n 3aJlaHUi pa3pelraeTcs MoNb30BaThCs YIeOHNKaMU, CIIPAaBOUYHUKAMHU, KOHCIIEKTaMH JIEKIUH,
TeTpaAsMHU AJIS IPAKTHUSCKUX 3aHATHH

TecTupoBaHUEe NPOBOAMTICS IO PE3yJIbTaTaM OCBOCHMS TEM WIHM Pa3/ejaoB JUCLHUIIIMHbI
WIH 110 OKOHYAHHIO €€ U3Yy4EHHUs BO BpeMs IPAKTUYECKUX 3aHATUN. Bo Bpems nposeneHus
TectupoBanue TECTUPOBAaHUS TONb30BAaThCS y4eOHHKaMM, CHPAaBOUYHUKAMH, KOHCIIEKTaMHU JICKLHUH,
(KOMITBIOTEpHBIE TETPaIsIMHU I MIPAKTUYECKUX 3aHATUN HE paspeuieHo. IIpenonaBarens Ha MPaKTUYECKOM
TEXHOJIOTHH) 3aHSATHH, TPEIIICCTBYIONIEM 3aHATHIO MPOBEICHUS TECTa, DOBOAWT A0 OOYYaIOIIMXCS:
TEMBI, KOIMYECTBO 3aJaHMH B TECTe, BPEMs BBINONHEHHUs. Pe3ynbTaTel TecTUpOBaHUSA
BUJIHBI 00yUaromeMycst Ha KOMITBIOTEpE Cpa3y IOcie MPOXO0XKICHHS TeCTa

Jlnst opraHu3anuu M IPOBEIEHUS MPOMEXKYTOUHOW aTTECTALlMU COCTABJISIOTCS TUIIOBBIE
KOHTPOJIbHBIC 3a/IaHUS WJIM WHBIC MaTepUaNbl, HEOOXOJUMBIC I OIICHKW 3HAHWA, YMEHUH,
HAaBHIKOB M (MJIM) OMbITa JIEATENbHOCTH, XapaKTEpHU3YIOIUX dTanbl (OPMUPOBAHUS
KOMIIETEHIIMI B TIPOIIECCEe OCBOCHUSI 00pa30BaTEIbHON TPOTPaAMMBI.

[lepedyeHb TeopeTHUECKMX BOIPOCOB M TUIIOBBIE MPAKTUUYECKHUE 3aJIaHUS PA3HOTO YPOBHS
CJIO)KHOCTH JUIS TIPOBEJCHUS MPOMEKYTOYHOH aTTECTAllMH OOY4YaloUIHecs MOIyJaloT B Havale
ceMecTpa 4epe3 JJIEKTPOHHYI0 HH(pOpMaIMOHHO-o0pa3zoBarenbHyto cpeny 3a0lKT HMpl VIIC
(JTMIHBIN KaOMHET 00yJaroIIerocs).

Onucanue npoueayp nNpoBeaeHusi MIPOMEKYTOYHOM aTTecTanuu B popme IK3aMeHa
U OLlEHMBAHUSI Pe3yJIbTATOB 00yUeHHs

[Ipomexxyrounast arrectanmus B ¢GoOpMe HSK3aMEHa TMPOBOJUTCSA IIYyTEM  YCTHOTO
cobeceoBanus 1o OuieTaM Win B (popMe KOMITBIOTEPHOTO TECTUPOBAHUS.

[Ipu mnpoBemeHHH TPOMEKYTOUHOH arrectranmu B (opme cobeceqoBaHUs OWIETHI
COCTaBISIFOTCS TaKUM O0pa3oM, YTOOBI KKl M3 HUX BKJIIOYAT B CeOsl TEOpPETHUYECKUE
BOIIPOCHI ¥ IPAKTUYECKUE 3a/IaHHMS.

buner conmepUT: OOMH TEOPETHYECKH BOMPOC JUISI OLCHKH 3HAHWH (BBIOMpaeTcs u3
MEepPEeYHs] TEOPETUYECKUX BOMPOCOB K DK3aMEHY) M JBa MPAKTHUYECKUX 3aJIaHMs NI OIICHKH




YMEHHM, HaBBIKOB U (WJIM) ONbITA JESATENBHOCTH (BBIOMpAIOTCA W3 TEpPeYHs THIIOBBIX
PAKTUYECKUX 3aJaHUM K dK3aMEHY).

Pacnipenienienrie  TeopeTHMYECKMX  BONPOCOB M NPAKTHUECKUX  3aJlaHUid 1O
HK3aMEHAIMOHHBIM  OWjieTaM HaXOJUTCS B  3aKPbITOM JJisi  OOy4YaloIIMXCS — JOCTYIIE.
Pa3pabGorannbiii komruiekT OmnetoB (25-30 OWIETOB) HE BBICTABIACTCS B JJIEKTPOHHYIO
uHpopMannoHHO-00pa3oBarenbHy0 cpeny 3ablKT WUpI'VIIC, a xpanutcs Ha Kadeape-
paspabotrunke ®OC Ha 6ymaxkHoM HocuTene B cocrabe POC 1o TUCIHUIUIAHE.

Ha sx3amene oOydatomuiicss 6epeT Ouier, Ui MOATOTOBKH OTBETA HA YK3aMCHAIIMOHHBIN
Oouner oOyuwaromiemycs OTBOJUTCS BpeMsi B mpenenax 45 muHyT. B mpouecce orBera
oOydaromierocss Ha BONPOCHI W 33JaHus Owiera, TPernojaBaTellb MOXET 33JaBaTh
JOTIOTHUTEIbHBIE BOIPOCHI.

Kaxnpiii Bompoc/3aianue OuiieTa OIEHWBASTCS MO YEThIpeXOa/IbHON chcTeMe, a jaaliee
BBIUKCIISIETCS CcpefiHee apu(METHYecKoe OIEHOK, MOJYyYEHHBIX 3a KaXKIblii BOIPOC/3a/JaHUE.
Cpennee apuMeTHUECKOE OIEHOK OKPYTIISETCS JI0 IEJIOTO 110 TIPAaBHIIaM OKPYTIICHHSL.

[Ipu mpoBeneHUN MPOMEKYTOUHON aTTecTaluu B (GopMe KOMIBIOTEPHOTO TECTUPOBAHUS
BapHaHT TECTOBOTO 3anaHus Gopmupyercs n3 OT3 mo qucnumuinHe ciydailHIiM 00pa3oM, HO ¢
ycinoBueM: 50 % 3amaHui JOKHBI OBITH 3aJlaHUSAMH OTKpbIToro THna u 50 % 3amaHuii —
3aKpBITOrO THIIA.

O0pa3zen 3K3aMeHALIMOHHOT0 OnJIeTa

1555&753‘7 YTBEPXIAIO
3aBeayroniui kadeapoi
3a6KT UpI' VIIC 35 i 6 Ne 1 «IITMuM»»
20 /20 K3aMeHAlMOHHBIH OnmjeT Ne 3aG6IKT,

0 JUCHUIIINHE «MaTeMaTHKay

yueOHBII TOA H.B.Ilemkos

1. [Tonarue nmepBooOpa3HO U HeonpenenéHHoro naTerpaita. CBoiicTBa HeonpeaenéHHOTO
uHTerpaia. Tabuuia uHTerpaaos

2. Haiitn HeonpenenenHbie HHTErpajbl. [IpoBepuTh pe3ynbTarsl nuddepeHnpoBaHueM.

cosxdx
Usin? x
3. Jlana ¢ . y - 1 oz N 1oz =z
. aHa HKIIUS =Y. oKaszaTtb, YTO — —— —_— =
Y (x* =y?)’ xx yoy y’

Cocmasun: doyenm xageopwl IIMuM T.D.Hocanvckas




