Ipuioxkenue k padoyeil mporpaMme JUCUUIIIHHBI
MaremaTruka

Hanpasnenue noarorosku — 05.03.06 Dkon0rus U Npupoa0N0I530BaHUE
[Tpoduns — DKkon0TUs ¥ MPUPOIOIIOIH30BAHNE
VYuebnsiii man 2021 rona pa3paboTku

POHJ OHEHOYHBIX CPEJICTB

1. Haznauenue ¢ponaa oueHouHbIx cpeacts (POC) no AucuuIInHe

®OC 1o y4yeOHOMH JUCHMIUIMHE — COBOKYIHOCTb  KOHTPOJIbHBIX  MaTepHalloB,
NpeJHAa3HAYCHHBIX JIUII M3MEPEHUsT YPOBHSA JIOCTIDKCHHs OOYYaroIIUMCSl YCTaHOBIJICHHBIX
pe3yabTaTOB 00yUEHUs, a TAKKE U YPOBHS c(POPMUPOBAHHOCTH BCEX KOMIETEHIMI (MIIM MX YacTei),
3aKperyieHHbIX 3a auciuiuimHod. POC wucnonb3yercss Npu MNPOBEACHUU TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH M MIPOMEKYTOUHON aTTECTAlMU 00yYarOIINUXCS.

3agaun ®OC:

— YIpaBleHHE MPOIECCOM MPHOOpPETeHUs OOYYaIOIIMMUCST HEOOXOIUMBIX 3HAHUHM, YMEHHIA,
HaBBIKOB M (opmupoBaHHeM KommeTeHIud, ompeneneHHbix B @I'OC BO mno HampaBieHHIO
noarotoBku 05.03.06 Dkonorust ¥ MPUPOIONOJIL30BAHUE;

— OIICHKa JIOCTM)KCHUH OOYYaIONIMXCsl B TMPOILECCe W3YUCHHS JUCIUILTAHBI C BBIICICHHEM
MOJIOKHUTEIbHBIX/OTPUIIATEIBHBIX ~ PE3yJNbTaTOB W IUIAHUPOBAHUE  MPEAYNPEXTAOIINX/
KOPPEKTHPYIOLINX MEPOTIPHSITHH;

— obecrieueHnue COOTBETCTBUS Pe3yJIbTaTOB 0OydeHUs 3ajadaM Oyayuiei mpodeccuoHaIbHON
JESTENbHOCTH dYepe3 COBEPIICHCTBOBAHME TPAIUIIMOHHBIX M BHEApPEHHE B 00pa3oBaTEIbHBIN
MPOIeCcC YHUBEPCUTETa MHHOBAIIMOHHBIX METOJI0B 00yUeHHS;

— CaMOIIO/ITOTOBKA M CAMOKOHTPOJIb O0YYAIOIIUXCS B TIPOIIECCe 00yIeHHUSI.

2. Ctpykrypa ®OC u npuMeHsieMble MeTO/Ibl OLIEHKH MOJy4eHHbIX 3HAHU I
2.1 O6umue ceegenus 0 POC

®OC 1mo3BOJISET OLICHUTh OCBOEHUE BCEX YKa3aHHBIX B pabodeil mporpamme JECKPUITOPOB
KoMretreHny, ycraHoBiaeHHbIXx OIIOII. B kauecTBe METOIOB OLICHHBAHUSI MPUMEHSIOTCS:
HaOmroZiIeHue 3a paboToH, HaOMIOJeHHWe 3a JCWCTBHSIMH B CMOJCIMPOBAHHBIX  YCIIOBHSX,
MIPUMEHEHNE aKTUBHBIX METOJIOB O0YUYEHHUS, SKCIIPECC-TECTUPOBAHUE, TIPOTPAMMHUPOBAHHBIC TECTHI.
CrpykrypabiMu 3aeMeHTaMd POC 1o TUCHUIUIMHE SBISIFOTCS: BXOTHOW KOHTPOJb (TIPU HATWYUH)
(mpeaHasHaydaeTcst UIsl ONpEAETIEHUs YPOBHS BXOAHBIX 3HaHM), POC 11 mpoBeIeHUS TEKYIIEro
KOHTPOJISI, COCTOSIIIIUE U3 YCTHBIX, MMChbMEHHBIX 33aJIaHUH, TECTOB, W mIKany oueHuBanus, ®OC mis
MIPOBEACHUS TPOMEKYTOUHOM aTTECTAlMU, COCTOSIIIUMA U3 YCTHBIX, MMCbMEHHBIX 33JIaHUl, U IPYTUX
KOHTPOJIbHO-U3MEPUTEIbHBIE MaTepUaJIOB, OIKCHIBAIOIIMX [OKA3aTeNu, KPUTEPUM U ILIKaly
OLICHUBAHUSI.

@®OC 1o3BOJSIET OLIEHUTH OCBOCHHE YKa3aHHOTO MHAMKATOpa KOMIETEHIIUH, YCTAHOBIEHHOTO
OIIOIl. B kadecTBe METONOB OLIEHUBAHUS MPUMEHSIOTCS: 3KCIPECC-ONpPOC, KOHTPOJIb Haj
CaMOCTOSITENTbHOM  paboOTOM CTYAEHTOB, HUX TMOATOTOBKOM K TPAKTUYECKUM 3aHATUSAM U
BBICTYIUICHUSIM, BBIIIOJIHEHHE M TIPE3EHTAllMM TBOPYECKUX 3aJaHMM, 3a4eT C OLEHKOW Mo
JOUCLUILTUHE, TPUMEHEHHE HHTEPAKTUBHBIX METOI0B 00YyUEHHUS.



IIpumeHsieMble MeTOAbI OLEHKH MOJTY4Ye€HHbIX 3HAHUH MO pa3ieaaM THCHHUILIMHBI

Tekymias arrecrauus [TpomexyToUHas|
(KOJIMUECTBO 3aJIaHui, PaboT) aTTecTanus
CamocrosTenpHOe
Temnt DKCIpecc-onpoc
peuieHne 3aaad u
Ha JICKIUAX II0
. 00BsICHEHUE X
TEKYIIEU TEME
pELICHUS
Tema 1. DnemMeHTb! JIMHEHHOM anredpbl n + 3auer ¢
OLICHKOM
Tema 2. luddepennnansHoe UCUUCICHNE . n 3a4eT ¢
(YHKIIUU OJTHOU U IBYX MEPEMEHHBIX OLICHKON
Tema 3. IHTErpasibHOE NCUUCIICHNE n " 3a4eT ¢
OLICHKOM
. 3a4er ¢
Tema 4. Jluddepennpanbible ypaBHEHUS n + 3
OLICHKOMH
Tema 5. Di1eMeHTBI TEOPUU BEPOSITHOCTEN n n 3ayer ¢
OLICHKOM
Tema 6. D1eMEHTH MaTEMaTUUYECKOU N N 3a4eT ¢
CTaTUCTUKU OLIEHKOH

2.2 OneHOYHBbIE MaTEePHUAJIbI IJIA POBeIeHUS TEKYIIero KOHTPOJISA

BxoaHo# KOHTPOJIb (TECTUPOBAHNUE)

BxoHOH KOHTpOJb MPOBOIUTCS C LENBIO ONpEIeNeHUs YPOBHS 3HAHUN OOydarouuxcs,
HEOOXOUMBIX JUIsl YCIIEHIHOTO OCBOECHUS MaTepraa JUCLUIUINHBL.

Bomnpoc | OtBeT
YpocTture BelpaKeHUeE:
(sina+cosa ) —1 A0 A
b 1;
B sin2a;
I' cos2a.
Pemnre HepaBeHCTBO:
X+2 >0 A [-2;7]; b
Tox B [-2; 7);
B (-2;7);
I (-2;7];
Haiinure mpon3BoaHy0 GyHKIMHA
y:sinx+2x6 A y:—cosx+2x5 B
B y':cosx+12 %
B y':— cosx+12x°
Y =cosx +X°
Hailinure nuaronainp napauieiaenunesia, €Cliu:
HU3MEPEHHUS IPAMOYTOJIBHOTO A 13; b
napasuienenunena pasusl 12, 9 u 8 m. b 17
B 19
14




Breramciants:
. A4, b
7 4
V167-V4 B 16;
BS;
I' 32
Pemmnte ypaBHeHue :
A4 r
6 b 0/4;
B0,5;
I 0,25
Pemnts HepaBEeHCTBO:
A (-00;-1); A
0,3"***>0,027. B (-1;00);
B (-1;1);
I (1;00);
Ornpenenure BUI CEUCHUS:
Il1ockoCTh ATIPOXOIUT YEpE3 IUArOHalb A Tpanemnus; A
OCHOBaHMS NapaJljieenune1a U Cepeuny b napamienorpamm;
OJHOU U3 CTOPOH BEPXHETO OCHOBAHUS B TtpeyronbHuk;
I' xBazgpar.
Brraucnuts:
KomaHza JBIKHUL COCTOHUT U3 9 UeloBeK. A 124; B
CKOJIBKUMH CITOCOOaMH MOYKHO BBIOpaTh 5 b 1256;
YeJI0BEK JUI y4acTus B scTa)eTHOM Oere? B 126;
I' 15120
Haiinyure BeposSTHOCTh COOBITHSL:
B cbopHuke 6M1eTOB 110 GHOJIOrHHU BCETO 55 A 0,11; r
OmeToB, B 11 U3 HUX BCTpeyaeTcst BOMPOC 10 B 0.5:
teMe "boranuka". Haliqute BeposTHOCTH TOTO, B 0’ 5’5
YTO B CITyYalfHO BRIOPAaHHOM Ha dK3aMeHe OnyeTe ’
HIKOJ'H)HI/IKy JOCTAHCTCS BOHpOC I10 TEMC F 032
"boranuka'.

Kpumepuu oyenusanus 6xo0no20 KOHmposs

OneHuBaHNE BXOJHOTO TECTUPOBAHUS OCYIIECTBISETCS 0 HOMUHAJIBHOM IIKajge — 3a
MPABWJIBHBIN OTBET K Ka)KJOMY 3aJJaHUIO BBICTABIISETCS OJMH Oalljl, 3a HE MPaBUIbHBIA — HOJb.
OO1m1ast O1eHKa KaXJI0T0 TeCTa OCYIIECTBISACTCS B OTHOIIEHUH KOJIMYECTBA MPABUIBHBIX OTBETOB
K 00IIIeMy YHCITY BOIIPOCOB B TeCTe (BBIPAKAETCS B MPOIICHTAX ).

VYpoBeHb 3HaHMHA O0OydaroMMXCs, HEOOXOMUMBIX JJIsi YCHELIHOIO OCBOCHHUS Marepuana
JTUCIUIUIMHBL, orpenenseTcs no HabpaHHbIM OamiaMm. [Ipu omenke 75 % u Oolsiee mMpaBUIIbHBIX
OTBETOB YPOBEHb 3HAHUH OOYYaIOIUXCS CUUTACTCA docmamouHuim (OLeHKa — 3aureHo). Ilpu
OlleHKe, MeHblIell 75 % npaBUIBHBIX OTBETOB YpPOBEHb 3HAaHUN OOYYaIOIIUXCS CUUTAETCS
Heoocmamounvim (OIEHKa — HE3aUTEHO).

Bpems mpoxoxnaenuss tecta — 15 MuHyT (mpu BbInofHeHMHM S5 3amanuil) U 30 MuHyT (Ipu
BhITTOJTHEHHMH 10 3a1aHuii).



JKenpece ONpoc HA JEeKIHUAX 110 TeKyleil Teme

Tema 1. D1eMeHTbI THHEHHON aaredpbl.
Jlekuus 1. MaTpuusl. [eiictBus ¢ marpunamu. Onpenenuresn. CucreMsl JJMHEHHBIX
ajredpanyecKux ypaBHeHuil, ux pemenue merogom Kpamepa

KoHTpoabHbIN Bompoc

1. [lpuBenute NMpaBUI0 YMHOKEHHUSI MATPHUIIbI HA YUCIIO.

2. [IpuBeauTe mpaBmiio ciokeHus: MaTpuil? B kakoM ciayyae 3T0 HEBO3MOXHO?

3. Kakue matpuiisl Ha3pIBatoTCs coryiacoBanHbiMu? [IpuBenuTe mpaBUIo YMHOKEHUSI MATPHIL?

4. MO>XHO JI1 IeJTUTh MaTPHILbI?

5. IlepeuncnuTe 3J1eMeHTapHbIE MPE0OPa30BaHUS MATPHIL

6. HpI/IBe,III/ITG IMPaBUJI0 BBIYMCIICHUS OIIPCACIUTCIIA BTOPOIro M TPETHCI'O MOpsAAKaA.

7. Jlaiite onpenenenne CJIAY.

8. UTo Ha3bIBaeTCs pEHICHUEM CUCTEMBI JIMHEWHBIX aJITeOpanyecKuX ypaBHEHUMN?

9. Hanmmure dopmyne Kpamepa.

Tema 2. luddepenunanbHoe ucuncjaeHne PYHKIHA OJHON U ABYX IIePeMEHHbIX.
Jleknus 2. I[IpousBoanas pyHKuuM, IPOU3BOAHAS CJI0KHON PpyHKIUH. YacTHbIE
NPOM3BOJAHbIC QYHKUMH ABYX NePEeMEHHBIX.

KoHTposbHBII BOonpoc

1. [laiTe onpeneneHue MpOU3BOIHON (YHKIIMHA B TOUKE X,

2. IlpuBeauTte cBOMCTBA IPOU3BOIHOM.

3. Hanmmwmrte npon3BogHbIC dJIEMEHTAPHBIX (DYHKITHA.

4. Maiite ompeneneHue (QyHKIUK ABYX NepeMeHHBIX. UTo Takoe o00JiacTh ompeaeneHus |
MHO>KECTBO 3HAYCHHUH QyHKIIUN?

5. [aiite onpeneneHne YaCTHbIX MPOU3BOAHBIX.

Tema 3. UnTEerpajibHOE HCYHCICHHE.

Jlexkuus 3. IlonsAaTHe HeonpeaeJIeHHOr0 HHTErpajia. Meroabl HeMocpeACTBEHHOT 0
HHTErPUPOBAHMSA, 3aMEeHbI IEPEMEHHOM, HHTErPUPOBAHMA 110 YacTsaM. [lonsiTne
onpeieJIeCHHOr0 MHTerpaJa u ero ceoiicrea. ®opmyaa Herorona-Jleiitonuna.

KoHTpoJsibHbII Bonpoc

. [lonsitue nepBooOpa3Hoi HYHKIMH.

. [ToHaTHE U CBOWCTBA HEONPEICICHHOTO HHTErpaJia.

. Tabnu4HbIe UHTETPAIbL.

. IHTEerprpOoBaHre METOOM 3aMEHbI IEPEMEHHOM.

. Meton HHTCTPUPOBAHUSA 110 Y4CTAM.

. IloHsiTHE W CBOMCTBA ONPEAECIEHHOTO HHTETpaa.

N N[N | ([W(|N|—

. ®opmyna Hertotona-JIeiOHMIIA.

Tema 4. IudpepenunaibHbie ypaBHEeHHS.
Jlexkuus 4. 3agaun, npuBoasimme K n1uddepeHnuaabHbIM ypaBHeHusiM. 3agaua Komu.
YpaBHeHus ¢ pa3ieJslOIMMHCH NTepeMeHHbIMH.

KoHTpoabHbIl Bompoc

. Onpenencane qudhepeHINATFHOTO YPABHCHHS

. UTo Ha3bIBAIOT MOPSIKOM Au(depeHIInaTbHOTO YpaBHEHHUs?

. Uro Ha3bIBaeTcs peueHnueM audepeHuaibHOro ypaBHEeH!s, O0IKMM U YaCTHBIM pelieHuemM?

Al W(IN|[—

. Auddepennnanbable ypaBHEHUS C pa3IesIONIMMUCS TEPEMEHHBIMU.




Jlexknus 5. JIuHeiiHble U OTHOPOAHBIE U depeHInAIbHBbIE YPAaBHeHHs 1-T0 nopsiaKa.

KoHTposbHbIN BONpoc

1. Kakue nuddepeHnmanbabie ypaBHEHHSI OTHOCATCS K OJHOPOIHBIM?

2. Kaky1o nmoAcTaHOBKY MUCHOJIB3YIOT AJs petieHusi oqHopoaubix JY nepBoro nopsiaka?

3. Kakue nuddepeHnuanpapie ypaBHEHUS TIEPBOTO MOPSAKA HA3bIBAIOTCS JTMHEHHBIMU?

4. Kakyto n0JCTaHOBKY MCIOJB3YIOT AJIs peleHus JnHelnHbIX Y nepsoro nopsiaka?

Tema S. J1eMeHTHI TEOPUH BEPOATHOCTEH.

Jlekuus 6. BeposiTHOCTH CyMMBI U IPOM3BeACHUS ABYX cOObITHIL. @OpMYyI1a NOJIHOM
BeposiTHOCTH. Popmyia baiieca. [loBropenue ucnbitanuii. ®opmy.isl bepuyiim u
IIyaccona. JlokajbHasi 1 MHTerpajibHas TeopeMsbl Jlamiaca

KoHTposbHbIN BONpoc

1. Maiire onpenenenue coObiTrs. Kakue coOOBITHS Ha3bIBAIOTCS TOCTOBEPHBIMHU, HEBO3MOXXHBIMU,
CIy4YalHBIMU?

2. [TpuBeaure hopMyy U CBOHCTBA KJIACCHYECKON BEPOSITHOCTH.

3. [IpuBeaute ocHOBHBIE (POPMYJIIBI KOMOMHATOPUKH.

4. JlaiiTe onpeieJICHUE CyMMBI COOBITHH.

5. laiiTe omnpezenenne ycaoBHOM BepossTHOCTH. [IpuBeanTe TeopeMy yMHOKEHUSI BEPOSITHOCTEN
3aBHUCHUMBIX COOBITHHA.

6. ®opmyna noaHoi BeposTHocTU. Popmyina baiieca.

7. ®opmynsl bepnyiuu, Ilyaccona, Jlamaca.

Jlekuus 7. /IuckpeTHblie U HeMpepbIBHbIE CIYYAHHbIE BeJIMYHHBI.

KoHTposbHEI BOnpOC

. JlaiTe onpeneneHne TMCKPETHOW CIIy4YalHON BEJIMYMHBL.

. DyHKIMA pacnpeiesICHHs CITyYailHON BEJTMYUHBI.

. UTo Ha3bIBAIOT 3aKOHOM pACHPEACIICHHS JUCKPETHOM CIIYYaHOW BEJTUYUHBI.

. HazoBHTE 4KCIIOBBIE XapAKTEPUCTUKHU JUCKPETHOM CIy4ailHOW BEJIUYMHBI.

. Uto Ha3bIBAIOT (PyHKIMEH pacnpenenecHusi BEpOsSTHOCTEH.

. UTo Takoe TII0THOCTh BEPOSITHOCTEH, KaK OHA 3a7aeTCsi?

1
2
3
4
5. JlaiiTe onpeeseHre HeNPEephIBHOM CIIy4aliHON BEJIMYUHBL.
6
7
8

. HazoBure (I)OpMy'J'ILI YHUCJIOBBIX XapaKTCPUCTUK HerepBIBHOﬁ CJ'Iy‘-I&fIHOfI BCJIIMYHHEI.

Tema 6. J1eMeHTbI MATEMATHYECKOH CTATHCTHKH
Jlekuus 8. Bei0opo4HbIii MeTo 00pa00oTKH pe3y/1bTAaTOB Ha0/10AeHu. UncnoBbie
XapaKTepPUCTHKH BbIOOPKH.

KoHTposibHbII Bonpoc

. OxapakTepu3yiTe BEIOOPOUHBIN METOT 00pabOTKH PEe3yJIbTaTOB HAOIOICHUH.

. OnpeneneHne reHepatbHON U BBIOOPOYHON COBOKYITHOCTH.

. Kak cTpoutcsi BapualiMoOHHbIN psifi, THTEPBAJIbHbBIA BapHallMOHHbBIN psia?

. Uto Ha3pIBaETCs SMIUPUIECKON PYHKIIMEH pacrpeeieHus?

DN [WIN|—

. UTO TaKko€ MOJUTOH U TUCTOT paMMa?

Jlekuus 9. KoppeJsinuoHHBIA 1 perpecCHOHHBIN aHAIN3. BbI00OpoYHbIN KO PUIIHEHT
KoppeJsinuu. JInHeliHOe ypaBHeHHe perpeccum.

KoHTtposibHbIH BOmpoc

. Jlalite onpenenenne GyHKIMOHATHHOW M CTATUCTUYECKON 3aBUCHMOCTH.

. Kak onpenenuts k03 unment koppensiun?

. Uto moka3biBaeT KOOPGDUIIMEHT KOPPETSIHIH.

AW~

. AJITOpUTM NIOCTPOEHUS BEIOOPOYHBIX JTUHEHHBIX YPABHEHUN PETPECCUHU.




Kpurepnu ouneHuBaHMs NPH TeKylleM KOHTpPoJie (3KCIpecc ONMPOC HA JIGKHHUAX MO TeKyuiei

TeMe)

OLIGHI/IBaHI/Ie TCKYLICTO 3KCIIPECC ONpOCa OCYHICCTBIIACTCH IO IKAJIC OLICHUBAHUA — 3auTEHO/HE

3a4TCHO.

KonnuecTBo NonsITOK MPOX0XKAEHHUS OIIPOCA U BPEMS HA €0 MPOXO0XKIAECHUE — HEOTPAHUYEHHO.
Kpurepun onieHuBaHus PH TEKYIIEM KOHTPOJIE (SKCIIPECC OMPOC Ha JIEKLUAX M0 TEeKyIei

TeMe):

— IMOJIHOTA 1 MPABUJIBHOCTE OTBETA,
— CTENEeHb OCO3HAHHOCTH, TOHUMAaHHS U3Y4EHHOTO;
— SI3BIKOBOE O0(hOpMIICHUE OTBETA.

[Toka3zaTenu u MIKaja OICHUBAHUS:

[IIxana oneHuBanuA

IToxa3zaTenun

3auTeHo

00yyYaroImuics MOJIHO U3JIaraeT MaTepuall, 1aeT MPaBUIbLHOE ONpe/eNieHHe
OCHOBHBLIX ITOHSITHIA,

oOHapyXUBAET MOHUMAaHKE MaTepHalia, MOXKET 0OOCHOBATh CBOU CYXKICHHUS,
MIPUMEHHUTH 3HAHUS Ha TIPAKTUKE, IPUBECTH HEOOXOIUMBIC PUMEPHI HE TOIHKO
13 yueOHUKa, HO U CAMOCTOSITETTLHO COCTABIICHHBIC,

M3JIaraeT MaTepHall MOCIeI0BATEILHO U TIPABMIIBHO C TOUKH 3PEHUS HOPM
JINTEPATYPHOI'O A3bIKA

He 3auTeno

oOyuJaromuiicss oOOHapy>KMBaeT He3HaHUE OOJIbIIEeH YaCTH COOTBETCTBYIOIIETO
BOIIPOCA;

JIOTyCKaeT OIMOKHN B OPMYIUPOBKE ONPEICICHUN U MPABUJI, UCKAXKAIOLIUE HX
CMBICIT;

OecropsiIOYHO ¥ HEYBEPEHHO M3JIaraeT MaTepua




Bun tekymero kouTpoJsi: CaMocTosiTeIbHOE pelieHHe 32124 M 00bsICHeHHEe X peLleHus
3amMTa 0TYETOB MO NPAKTHYECKHUM 3aHATHAM

Kpurepun onenuBanus

OneHnBaHNe KaxJA0W MPaKTHUYECKOH pabOThl OCYIIECTBIISIETCS O CHCTEME «3aUYTEHO» M «HE

3a4TCHO».
B Mponecce OUCHUBAHUA YUYUTBIBAIOTCA OTACIIBHBIC KPUTCPUU U UX «BECOMOCTDY.

Kputepusimu oueHku Becomocts B %
- BBIIOJHEHHE BCEX MYHKTOB 3aJIaHUSI 10 30%
- CTENeHb  COOTBETCTBHMS  BBIMOJHEHHOTO  3aJ@aHUsl  IOCTaBJICHHBIM o
TpeOOBaHUSIM 1o 30%
- TOJy4YeHHE KOPPEKTHBIX PE3yJIbTaTOB pabOoTHI 10 20%
- KadyecTBeHHOe o(opmiieHHEe pabOoThI 1o 5%
- KOPPEKTHBIC OTBETHI HA BOMPOCHI 110 CYTH PACUYETOB 10 5%

Ouenka «3a4TeH0» BbICTABJSIETCS, €CJId Ha0paHo He MeHee 75%.

HepequL KOHTPOJIBHBIX BOIIPOCOB, 3aJaBAaCMbIX IIpHW 3allUTC OTUYCTOB II0 HNPAKTHYCCKHUM

3aHATUAM

Tema 1. D1eMeHTbI THHEHHON aNredpbI.
I[IpakTnyeckoe 3anaTue 1. Marpuupl. [leilicTBUs ¢ MATPHIIAMH.

KoHTpoIBbHBII BOIIPOC
1. BpUucauTh ONpeaeIUTENHN:
6 -4
-3 -2 6 4 4
gt 6l b 2 Bl
2 -3 0 3 3 -1
A= B =
2. JIaHBI MaTPHIII 4.5 6/, "2 -5 4 Haima: a) C=A+B; 6) P=3A4-2B.
3. BeIuuciuTh Mpou3BeICHHE MATPHII PH TIOMOIIK TaOJUYIHOTO Tporeccopa Excel:
7 -3 5 4 7 -3 5 5
4 1 391 4 1 3| ;
3 5 2 3 3 5 2 40
a) 0)
7 -13 11 -02|
21 18] (04 18 |
6)

IIpakTnueckoe 3anaTue 2. Onpeneanresan. Pemenue CJIAY meronom Kpamepa

KoHTponbHbI# Bompoc

1. BeraucauTh onpenennTenb:

321
D5 3 ‘1 2‘
o 342 5 -3 -4

2. Haiitu pemenue cuctem npu oMoty Gpopmyn Kpamepa:




x-6y+5z =0,

3x+2y =6, xX+2y-4z =-1,

a) Tx- 4y =1.; 6) 3y+5z =8. ’
[(x-2y+3z- 6 =0, 3x, +2x, +x, =5,
12x+3y-4z-2 =0, 2x, +3x, +x, =1,

6) | 3x-2y- 5z =6. o) 2x, + x, +3x, =11.'

3. BcTaBpTe BMECTO 3HaKa « X » Takue qucia, YTOOKI CHCTEMA UMeJIa 3aJaHHOC PCUICHUC:

2x +* .y =-4,
1 _ x=lLy=2
a) x+4y =5.
xX+*¥y+z=-1,
1 E¥x+y+*z =§, x =3,y =2,z =0.
6) *y-z=4.

Tema 2. luddepenunanbHoe ucuncjieHne PyHKIHN OHOM U ABYX NlepeMEeHHbIX.
IIpakTueckoe 3ausitue 3. [Ipon3BoaHbIE 3JIEMEHTAPHBIX M CJOKHBIX QYHKIUIA.

KoHTposbHEII BOnpoC

1. Haiitu npou3BOAHYIO CIEAYIOMIMNX (PYHKIIUI:
bl L
a) X X .40 X x \/;; 8)y=(1-4x)5;
2 1
o) Gy =@, Y e

2. Haiit npou3BOIHYIO CIEAYIONX (QYHKINIA:

X ).

2

=Cos

q) ¥ TCOSX. 5y y =cosSx. y=cos(3x3); 2V :cosi/;; o) 4

]

e) y :ctgx;

y =cig
o) ¥ =ctg7x; 3)

IIpakTnueckoe 3ansitue 4. YacTHble Mpou3BOAHbIE PYHKIMH IBYX NEPpeMEeHHbIX

KoHTpoJibHBLN BOIIPOC

_ .3 2 3 2 2 1
1. HaiiTy yacTHbIe POM3BOIHBIE MepBoro mopsizka 2= X —Xy +oX +) —

_n.2. 2 2
2. HaiiTy 4acTHBIE TPOM3BOIHBIE (DYHKIMH ABYX mepemennsx  Z=3X Y +D) X

— 2
3. Beraucnuts wactHbre nponssommbie Gynkmn  Z=4X Y24 xy+y +32y=6 5 1ouxe M(1;-

D).

Tema 3. UnTerpajbHoe HCYUCICHUE
IIpakTnueckoe 3ansTHe 5. MeToabl HENMOCPEACTBEHHOr0 MHTErPUPOBAHMS, 3aMeHbI
nepeMeHHOoi

KoHTposbHbIN Bonpoc

1. Ucnonb3ys Tabnuiy, HAalUTH CIEAYIOLUIME UHTErpabl:




_ 1 1
IXde _ f\/xdx , IX2+9dx _ f;dx

2. BBIUMCIUTh UHTETPAJIBL:

- 1 1
f(3+x)5dx : fJx—de : f4x2+9dx : f3x—2dx

3. BeIunCAUTH UHTETPATIBI:

5 1
fcostdx ’ fe“”dx ’ L ’ f25X2+1dx

HpaKTuquKoe 3aHsATHE 6. MeTtona HHTCIPUPOBAHUSA 110 YaCTHAM.

KoHtposibHbIH BOIIpoc

f(x+1)sinxdx

1. HaiiTu nnTerpas:

2. Haiitu unTerpai: f (X"'l )hl xdx
3. Haifrw nurerpan: fe"sin xdx
4. Haiitu unTerpan: f (X"'l )h] xdx

IIpakTuyeckoe 3ausaTue 7. Onpenenennblii uHTerpaja. ®@opmynaa Herorona-Jleiiouuna

KoHtposibHbIH BOonpoc

1. BeruuciauTs onpeneneHHblid HHTETpal:

1
f X>dx
0

2. BeluMCIUTh ONpeneaeHHbI HHTETPal:
1

f x3cosx* dx
0

(x+2):In xdx

= C—

3. BeiuncauTh onpeaeraeHHbli HHTErpal

Tema 4. ludgdepeHunanbabie ypaBHeHHS.
IIpakTueckoe 3ansiTue 8. YpaBHeHHMsl C pa3ejsIOIMMHUCSH NepeMeHHbIMHU. 3ajaya
Kommu

KoHTposbHbIN Bonpoc

' 2_ 2
1. Haiitu o6mee peurenne auddepeHnnansHOro ypaBHenus  J \/1_X =1+y

sinx
+——=0

2. Haiitu o6miee permenue auddepeHnaisHOoro ypaBHEHMS sy

p =l 1+ I eteyx

3. HaiiTi yacTHOE pelieHue ypaBHEHUS , YIOBIIETBOPSIOLIEE YCIOBUIO

IIpakTuyeckoe 3ansaTue 9. Jlnneiinpie nudgepeHunanbHblie ypaBHeHHus 1-ro nopsiaka.

KoHTposbHbIN BONpoc

' _ 3x
1. Haittu o6uiee pemenne guddepenuuansaoro ypasaernus ) T 2y=e




2. Haiitu oGuiee pemenne quddepernuansaoro ypapaerns Y TXY ==X

o YDy =2y
3. Haiitn o6mee penrenne augdepeHuatbHOr0 ypaBHEH S ¥ YaCTHOE PEIICHHE 2xy =2xe *,

€CJIM HavajJbHbIe JaHHbIC Xo= 0; yo= 5.

2
y= y—2+ 4242
3. Haiitu ob1uee pemenue qudepeHnaibHoro ypaBHeHUs X X

IIpakTnyeckoe 3ansaTue 10. OgHopoanbie aupepeHnuaIbLHbIE ypaBHeHUusi 1-ro

Nopsi/iKA.
KoHTposbHbIi BOIpoC
2
y= y—2+ 4242
1. Haiitu ob6miee pemenne nuddepeHIManbHOr0 YpaBHSHUS X X
y="—2
2. Haiitu o6miee permenue auddepeHnaisHoro ypaBHEHMS Xty

3. Haiitu ob1uee pewenue nuddepeHnuaibHOro ypaBHEHUS

(x*+2xy —y* )dx+( y*+2xy—x")dy =0

Tema 5. Ji1eMeHTBHI TEOPUH BEPOSITHOCTEH.
IMpakTuyeckoe 3anusitue 11. BeposiTHOCTH CyMMBbI U NPOM3BEAEeHHUSI JABYX COOBITHIA.
Dopmy.ia noJHOH BeposiTHOcTH. Popmy.ia baiieca.

KoHTposbHBII BOIIpOC

1. Y3 uucen 3, -5, 2, 1, -2, -4 Hayraa BelOuparoTcs Tpu uucia. KakoBa BepoSITHOCTh TOTO, YTO MX
CyMMa IOJIOKHUTEJIbHA.

2. Cpenu 52 cueroB 4 odopmiieHsl ¢ ommbOkamu. PeBusop Hayran Oeper 3 cuera. Kaxosa
BEPOSITHOCTh TOTO, YTO CPEOH BBIHYTBHIX CUETOB OyAeT: a) TOYHO OJWH HEMPaBHIHHO
0 OpPMIICHHBIH cueT, 0) X0Ts Obl OIMH HEMPABWILHO 0OPMIICHHBIN cueT?

3. Jlnst arrectanuu u3 rpynmsl B 10 cTyaeHTOB OTOMPAIOT MPOU3BOJIBHBIM 00pa3om aBoux. Kakosa
BEPOSITHOCTh TOTO, YTO OyAyT OTOOpaHbBI: a) JBa BIIOJHE OIpPENEICHHBIX YelloBeka, 0) Oyxaer
0TOOpaH XOTs1 ObI OAVH U3 HUX?

4. B I smuke 20 peraneil, u3 Hux 15 mryk cranpaptasle; Bo II — 30 neraneit, us Hux 24
cravnaptabie; B III — 10 aeraneit, u3 Hux 6 crangaptaeie. HaliTh BEepOSTHOCTh TOTO, UTO HAay1ady
U3BJICUCHHAS JIeTalb U3 HAYTra/Jl BRIOPAHHOTO SIIKMKA OyJeT CTaHIapTHOM.

5. B rpymnme crnopTCMEHOB 5 JBDKHUKOB, 3 TMMHAcCTa M 2 HIaXMaTucTa. BeposTHOCTh cTaTh
MacTepoM criopTa s jebkHEKA - 0,4, mist tumHacta - 0,3, st maxmarucra - 0,1. BeiOpanHbrit
Hayady CIOPTCMEH CTaj MacTepoM cropta. KakoBa BEpOsITHOCTh TOTO, YTO ATO ObUI JDKHHUK?

IIpakTuyeckoe 3anaTue 12. IloBropenme wucnbiTanui. Popmynasl bepnynniu un
Ilyaccona. JlokajibHasi M MHTerpajabHasi Teopemsbl Jlanmiaca

KoHtposibHbIH BOIIpoc

1. Tlo uenu nmpou3BOAUTCS S5 BBICTPENOB. BeposATHOCTh momagaHust JUisl KaKIOro BBICTpENIa paBHA
0,4. HaiiTu BepOSTHOCTH TOTO, YTO B II€JIb TOTIAJIM HE MEHEE TPeX pas.

2. B cnydae BHenpenus omnpeneneHHoM TexHosornn 90% Bcel NPOLYyKUWH, W3TOTOBJICHHON
3aBojioM, OyzeT Bbicuiero copra. HaliTu HauBeposiTHEWIee YMCIIO M3IETU BBICIIETO cCOpTa B
naptuu u3 200 mTyK.

3. ®abpuka BeImyckaet 75% wusnenwmii 1-ro copra. M3 maptum roToBhIX m3Aenuil Hayran oepyt 400
Jeraneid. BelancinTh BEpOSTHOCTD TOTO, UTO M3Aenil 1-ro copra okaxercsa 290 mir.




4. ABTOMAT M3rOTaBIMBAET OJHOTUIIHBIE J€TalIU. BEpOsSTHOCTH TOrO, YTO M3TOTOBJIECHHAS JI€Tallb
OK)KETCSl CTaHJIAPTHOM, SIBJISIETCS] BEJIMUMHOW MOCTOSIHHOM M paBHsierca 0,95. 3a cMeHy aBTOMAaT
m3rotoBmi 800 meranei. KakoBa BEpOsITHOCTH TOTO, YTO CTAHAAPTHBIX JETale cpeau HUX Oyjaer
ot 720 mo 780 mIT.

IIpakTnueckoe 3ansaTve 13. YUucioBble XapaKTEPUCTHKH JUCKPETHOM CJy4YailHOM
BeJMYHMHBI.

KoHTposbHbIN Bonpoc

1. BeruncauTh MaTeMaTUYeCKOe 0KUJIAHUE CITyYalHOW TUCKPETHON BETUYHHBI, 3aITaHHON 3aKOHOM
pacrpeieeHus

X. 3 4 5 6 7 8 9 10

1

p, | 0,04 | 0,1 | 0,12 0,210,221 0,18 | 0,08 0,05

2. B maptum u3 miectu netaneil uMeeTcs yeTblpe cTaHAapTHhIX. Hayaauy oToOpaHbl TpH JIeTaiu.

CocTaBUTh 3aKOH pacIpeleieHUs CIy4ailHONH BETUYHMHbI § 4yuclia CTaHJAPTHBIX JeTanei
cpeau oroOpanHbIX. IlocTpouTh (QYHKIMIO paclpenesieHus BEpOosSTHOCTEW M ee rpaduk.
Bpluncante MaTeMaTHYECKOE OKHUJIAHUE, JUCIIEPCHUIO U CPEIHEE KBAAPATHYECKOE OTKIOHEHHE.

3. AuckpeTHas caydaiiHas BEJIMUYKMHA pacipeiesieHa Mo 3aKOHY:

X -1 0 1 2
p 0,2 0,1 0,3 0,4
Haiitn D(X) .

IIpakTnyeckoe 3ausiTue 14. HempepbiBHAs ciy4aiiHasi BeJMYNHA.

KoHTposbHBII BOonpoc

1. Mana ¢pynkuus pacupeaenenus F(X) cnyyaitnoit Benmuunsl X. Haittu aucnepeuto D[X]. OtBet
3amucarh ¢ IByMs 3HaKaMHU MOCJIe 3asToN 0€3 OKpyIJICHHUS.

il m x<0,é%x3 il i

S

flr)y= oo, - mErEw
7 )
2. 3agaHa (QyHKUMSA IUIOTHOCTH N=T HOPMAaJIbHO PacHpeeeHHON
ciyyvaiiHoil BennuuHbl. Onpenenuts M (X), 6 (X)

Tema 6. J1eMeHTBI MATEMATHYECKON CTATHCTHKH.

[IpakTuyeckoe 3ausitue 15-16. BbiOopouHbIE MeTOx 00padOTKU Pe3yJbTATOB
HaOoaeHuii. BapuaumoHHblid psil, MHTEPBaJbLHbIH BapuauMoHHbIH psa. [loauron,
rucrorpamma. BoiOopounas ¢pyHkuus pacnpeneseHus. YuciaoBble XapaKTePUCTHKH
BbIOOPKH

KoHTpoJibHBII BOIIPOC

ITo BBI60pO‘lHLIM JaHHBIM, ITPCACTABJICHHLIM B Ta6m/1ue

X, |82 86 90 94 98 102 | 106 | 110

1

n 2 4 9 12 29 24 15 5

i

1. [TocTpoUTh TUCTOTpaAMMY.

2. BoruncnuTh cpeiHee BHIOOPOYHOE.

3. BEIYUCIUTD UCTIPABJICHHYIO TUCTIEPCHIO S,

4. BEIUNCINATH HCIIPABJIICHHOC CPEAHEC KBAAPATUUCCKOC OTKIIOHCHHC S.

6. Beraucauth ko3dGunmeHT Bapuarmu V.




7. 1o naHHOMY CTaTUCTUYECKOMY pacIpeelCHHIO TIPY TOMOIIH TabIuyHoro mporeccopa Excel,
OTIPEICTTUTh: a) BRLIOOPOUYHYIO CPEIHIOI0; 0) BEHIOOPOUHYIO TUCTIEPCHIO; B) BHIOOPOYHOE CpPETHEE
KBaJIPAaTHYECKOE OTKIOHECHHUE; T') TOCTPOUTD IMOJIUTOH.

Xi 4 58 17,6 [94|11,2 |13 |14,8 | 16,6
1 5 8 12 25 |30 20 |18 6

IIpakTnyeckoe 3ansitue 17-18. KoppenasiumoHHbIH W PerpecCMOHHBIN aHAJIM3.
Boi6opounsblii ko3¢ puument koppensuun. IlocTpoenne BBIOOPOYHBIX JIHMHEHHBIX
ypaBHeHHii perpeccuu. McciienoBanue JUHEHHOM KOPPEJISIMOHHONH 3aBUCUMOCTH.
KoHTposbHBII BOnpoc
B pesynbrare rpynnupoBKH JaHHBIX CTATUCTUYECKOTO HAOMIOIEHUS HaJl MpU3HakaMu X u Y
MoJTy4deHa KoppesinuonHas tadnuma. [1o 3amanapiM 3HaYeHUSIM TIpu3HAKOB X B Y yOeaUThCH,
YTO BEJIMUMHBI CBA3aHbI JIMHEHHON 3aBUCUMOCTBI0. COCTaBUTh YpaBHEHHE PETPECCUH Y HA X.

X,V .
OCTPOHUTH IMOJTYUYCHHYIO MIPAMYIO U 3aJaHHBIC TOYKHU . F1auTH KO3 HUIUCHT
I YueHHY y (%52 g
KOpp€Jiuu U CACIaTh BBIBO.

x |12 10 13 11 10 14 15 16 13 12

y 279 22,0 30,5 25,4 24,1 34,0 35,2 39,2 29,7 28,0

2.3 OneHOYHbIE MATEPHUAJIbI IJIsl IPOBEIeHUS MPOMEKYTOYHOM aTTeCTAIMU

VYcnoBueM nomycka K TPOMEXKYTOYHOW aTTeCTAalldd SBIISETCS BBINOJIHEHHWE U 3alluTa
(monmy4yeHHe OTMETKH «3a4TE€HO») IO BCeM paboTaM W CaMOCTOATENhHO pELICHHBIX 3ajad,
MIPOXO0KJICHHE BCEX TECTOB TEKYLIEH aTTECTAI[MU C PE3YyJbTaTOM He MeHee 75% 1o KaxIomy.

Bua npoMexKyTOYHOIr0 KOHTPOJIA: 3a4eT ¢ OLEHKOI.

3a4eT ¢ OLEHKON NPOBOJUTCS B IIEPBOM CEMECTPE U3YUEHUS TUCLIUITIINHBIL.

TexHosorys NMPOBEAEHUS 3a4€Ta — MPOXO0XKACHUE KOMIIJIEKCHOIO TECTA 10 BCEM HM3YUYEHHBIM
TeMaM. TecToBbIE 3aJaHHUs KOMIUIEKTYIOTCSI M3 BOIPOCOB TEKYIIETO KOHTPOJIA. 3aJaHUe COAEPIKUT
15 3amaHuii, B paBHOM CTENEHM OXBATHIBAIOUIMX BeCchb Marepual. Bpems npoxoxnenus tecra 60
MUHYT.

Tect
2 -1 1 2 -7 —4
1. Brpruucnure: A +3B - C, CCJII/IA—(B 4 ) B—(_4 O)’ C_(18 —8).

-1 -4 12 9 4 3 -2 9
D27 12); 2) (—27 12); 3) (25 12)'4) (—2 8)
5 2)[2 -4
3 —1)|-3 -1

4 —6|, (4 2
;3)(—18 8)’4)(8 11

2. TlpousBeneHue AByX MaTpHIl , paBHO

4 =22
9 -11

4 -6

Le > 2) (_18 3




2 -1 3
3. Omnpenenutens Tpetbero nopsaka (0 1 2|, paBeH
1 -1 7
1)13; 2) 0; 3) -13; 4) -12.

4. TlpoussonHas oT QyHKIHM Yy =SE (',2( 2x+3 ) {, paBHa:

1) y' =2sin"(2x+3)cos (2x+3); 2) y =—cos’(2x+3);
3) y'=—2sin’(2x)cos (2x); 4) y =4sin~(2x+3)cos (2 x+3)

X +2x,—x,=3

5. Haiitu peneHre CUCTEMbI JTMHEWHBIX ajdreOpandecKux ypaBHenui (4 X, —3x,+2x,=13; 1)

X, +X;=5
3 -1 3 -3
X=|—4|, 2)x=[—-4]; 3)x=|1| 4) x=|—-4
2 -2 2 5
6. Haiiqure 3HaUYCHHE TPOU3BOIHOMN y'[O,S)(I)YHKHI/II/I y=[2x—1](2x+1].
16—4;204;308;4(-2.
7. BpibepuTe 3aMeHy B HHTErpaiie f (8—2x)*dx
) —2x 2)8—2x 3)(8—2x)" t=2x

o
8. Haiiti 4acTHYIO IPOM3BOIHYIO 0x byHKIHH I=Xy—Xx Yy — 3 y +2

o= - e . e L e

—=x-3v - X —=y-3ry —=y- 3y +2 —=y- 3y -
1) 2) i 3) 0% 4)cx
) ) f(1+cos4x)dx
9. HaiiTu HeonpeeneHHbIA HHTETPpa
1) ; : N N LT
. -dsindr+d v- =5+ T+ =S4y +
X+4sin 4x+C 2 3 4 g 4
2
f6x2dx
10. BeryucnuTh onpeaeneH bl uHTerpan |
1) 14 2) 15 3) 12 4) 17

11. Haiitu obmiee pemenne auddepeHnnanibHoro ypaBHeHHUS Yy dx— Xdy =0
1 Iny=x+C ) y=Cx 3y y=x+C 4y y=lx+C
12. B smuke 8 nepeHyMepOBaHHBIX IApoB ¢ HoMepaMmu OT 1 110 8. Beinynu ogun map. Kakosa
BEPOSITHOCTH, YTO HOMEp I1apa Oyaer He OoJbiie AByX?

1) 1/4 2) 1/8 3) 3/4 4) 2
13. MareMaTudecKkoe OXUAAHNE TUCKPETHOW CITyJYaliHOM BEIMUNHBI 33 JaHHON 3aKOHOM PacTIpeeICHUS
X; -1 | 0 | 1 | 2
iy 0 2)—t 0 J) U '-r 4) 09
14. U3 reHepaJPLHon COBOKyfIH(LCTI/I H3Bneﬂ1erla BBIOOPK OA’LCMOM n=3l:
Xi 1 | 2 | 3 | 4 | 5

n; 5 14 nj
2

2 ‘ 6



OmnpenenuTts 3HAYEHUE 713
1) 44 2) 47 3) 81 4) 34
15. BeiOopouHoe ypaBHEHHE NPsAMO TUHUM perpeccuu Y Ha X umeer Bua y = -6,0 -1,5x. Toraa
BbIOOPOUHBIN KO3 (DUIIUEHT KOPPEISALMU MOKET ObITh PAaBEH:
1)-1,5 2) 1,5 3)4 4) -0,25

Kpurepun oneHuBanus:

O1neHrBaHUE OCYIIECTBIISIETCS IO YETHIPEXOATIBHOM CUCTEME.

OueHnBaHUe MPOMEKYTOUHOTO TECTUPOBAHUS OCYILIECTBIISIETCS 110 HOMUHAJIBHOW IIKalie — 3a
NPaBUIbHBIM OTBET K KaXJOMY 3a/laHUIO BBICTaBIIAETCS OJUH Oaylj, 3a HE NPAaBUIbHBIM — HOJb.
OO01as oLeHKa KaXJa0ro TeCTa OCYIIECTBISETCS B OTHOLIEHUH KOJIMYECTBA MPABUIIbHBIX OTBETOB K
o0111eMy YHCITy BOIIPOCOB B TECTE (BBIPAXKAETCS B MPOLIEHTAX ).

B mnpoueHTHOM COOTHOIIEHWH OLEHKU (MO0 4YeThIpEXOaJbHOW CHUCTEME) BBICTABISIOTCS B
CIIELYIOIIMX IAAIla30Hax:

«HEYJIOBJIETBOPUTETHLHO» — MeHee 75%;
«yIOBIETBOPUTEIBLHO» — 75%-85%;
«xopomo» — 86%-92%;

«oTIHYHO» — 93%-100%.

OueHKH, KOTOpbIE BBICTABIISIIOTCS HA 3a4€T€ C OLEHKOM, KOpME 3HaHUM, YMEHUN U HABBIKOB
00yYaronuXxcsi YUYUTHIBAIOT CTEMEHb CPOPMUPOBAHHOCTH Y MOCIEIHUX OOmenpodecCHoHaTbHON
komreTeHmu OIIK-1 — crnocoOGHOCTh MpUMEHsSTh 0a30Bble 3HAHUS (PyHIAMEHTATIBHBIX Pa3/eIoB
HayK 0 3emiie, €CTeCTBEHHOHAyYHOTO M MaTEMaTHYECKOTO IMKIIOB MPU PEIICHUH 3a7a4 B 00JacTH
9KOJIOTUHU U IPUPOAOIIOIb30BaHHUS.



