IIpuioxenue k padodeil mporpaMmme IMCUUILIHMHBI
MaremaTuka

Hanpasnenne noarorosku — 05.03.06 Dxonorus 1 npupoaonob30BaHUE
ITpoduis — Dkoa0rUs U NPUPOAONOIH30BAHNE
VYuebnblii man 2023 rona pazpaboTku

®OH/I OHEHOYHbIX CPEIACTB

1. Haznauenue ¢onaa oneHoynbix cpeacts (POC) no qucuuIinHe

®OC 1o y4eOHOM JUCIUTUINHE — COBOKYITHOCTh KOHTPOJILHBIX MaTEPHAIIOB, TPEIHASHAYCHHBIX
JUISL U3MEPEHUsl YPOBHS JOCTIIKEHHUS OOydYaroIIMMCS YCTaHOBJICHHBIX PE3yJIbTaTOB OOy4YeHHs, a
TakKe W YpPOBHS CHOPMHUPOBAHHOCTH BCEX KOMIETCHIWHA (WJIM WX YacTeil), 3aKpeIyICHHBIX 32
muciuminHoi. POC ucnonb3yercs MNpu MPOBEIECHUU TEKYIIEro KOHTPOJS YCIEeBAaeMOCTH U
MIPOMEKYTOUYHOM aTTECTAIIH 00YJArOIIUXCSI.

3amaun OOC:

— yHOpaBleHUE TPOIECCOM MPHOOpeTeHUs 00yJaromUMUC HEOOXOIUMBIX 3HAHWUW, YMEHHU,
HaBBIKOB U (opMupoBaHHEM KomImeTeHul, omnpeneneHHbix B ®I'OC BO mo HampaBieHHIO
noaroroBku 05.03.06 Dkonorus 1 MpUPOIONOIHL30BAHUE;

— OLIEHKa JIOCTIKEHUH OO0y4Yaroluxcs B IPOLIeCCe M3YUYEHUS TUCIUIUIMHBI C BBIJCICHHUEM
MOJIOKUTEIbHBIX/OTPUIIATETILHBIX ~ PE3YJbTATOB M IUIAHUPOBAHUE  MPEAYyIPEIKTAFOIINX/
KOPPEKTUPYIOIIUX MEPOTIPUSITHIA;

— obecriedyeHrne COOTBETCTBUS PE3yJIbTAaTOB 00yUYeHHs 3aqadam Oyayieil npodeccuoHanbHOM
NEeSITEIbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAJAULIMOHHBIX U BHEJIPEHHE B 00pa30BaTeIbHbBIN Mpoliecce
YHUBEPCHUTETAa MHHOBAIIMOHHBIX METO/I0B O0YUCHUS;

— CaMOIIOATOTOBKA U CAMOKOHTPOJIb 00YUaIOUINXCs B MpoLecce 00yUueHusl.

2. Crpykrypa ®OC u npuMeHsieMble MeTO/Ibl OLIEHKH MOJY4YeHHbIX 3HAHUMI
2.1 O6mme ceeaenusi o0 ®OC

®OC 1no3BOJsE€T OLEHUTh OCBOCHUE BCEX yKa3aHHBIX B paOoueil mporpamme JE€CKpPHUIITOPOB
KomneTeHuMH, yctaHoBieHHbIX OIIOIl. B kadecTBe METO/MOB OLIEHWBAHUS HPUMEHSIOTCS:
HaOro/ieHue 3a paboToil, HabIroAeHue 3a IeHCTBUAMHU B CMO/IETIMPOBAHHBIX YCIOBUSX, IPUMEHEHUE
aKTUBHBIX ~ METO/MOB  OOy4Y€HHs, DKCIPECC-TECTUPOBAHUE, IMPOrPaMMHUPOBAHHBIE  TECTHI.
CrpykrypHbiME 31eMeHTaMu POC 1o JUCHUIUIMHE SBISIFOTCA: BXOJHOM KOHTPOJIb (IpU HAJIMYHN)
(mpeaHasHayvaeTcs ISl ONpEAENeHUs] YpOBHS BXOJHBIX 3HaHMi), POC nns mpoBeeHUs TEKYyIIEro
KOHTPOJIsI, COCTOSALINE U3 YCTHBIX, TUCbMEHHBIX 3aJlaHUi, TeCTOB, U 1Kaixy oueHuBaHus, POC s
IPOBEJCHUS IPOMEKYTOUHOM aTTeCTalliH, COCTOSIIIUN U3 YCTHBIX, MMCbMEHHBIX 3a/1aHUM, U APYTUX
KOHTPOJIbHO-MU3MEPUTENbHBIE MaTepUaAJIOB, OINMUCBHIBAIOLIMX [10KA3aTEeNIM, KPUTEPUH U LIKAIy
OLICHUBAHMSI.

®OC no3BOISIET OLIEHUTh OCBOEHHE YKAa3aHHOTO MHIUKATOPa KOMIIETEHIIUH, YCTAaHOBICHHOTO
OIIOIl. B xadyecTBe METO/JOB OLICHUBAHMS MPUMEHSIOTCS: 3KCIPECC-OMPOC, KOHTPOJIb HaJ
CaMOCTOSATENIbHOW pabOTOM CTYJIEHTOB, MX MOATOTOBKOM K TPaKTHYECKUM 3aHITUAM U
BBICTYIUICHUSIM, BBIIIOJIHEHUE U NIPE3EHTAI[MN TBOPUECKUX 3aJaHHM, 3a4€T C OLIEHKOM 10 TUCLUIUIMHE,
IPUMEHEHUE UHTEPAKTUBHBIX METO/I0B 00yUEHUSI.



IIpumeHsieMble MeTObI OLIEHKH MOJYYEeHHbIX 3HAHUH MO0 pa3eaM IHUCHUILINHBI

Tekymias arrectauus [TpomexxyToUHas]
(KonMuecTBO 331aHuM, paboT) | arrecranus
CamocTosiTenbHoe
Tembt DKCIpecc-ompoc
PEUICHUEC 3a1a4 U
Ha JICKIIUAX I10
. 00OBSCHEHUE UX
TEKyILEeH TeMe
peLIeHUs
Tema 1. DiieMeHTHI JINHEHHOH anredpbl + + 3a4er ¢
OLICHKOH
Tema 2. JludbdepeHnnanbHOE UCUUCICHUE 4 N 3aYer ¢
(GYHKITUY OJTHOU U IBYX MEPEMEHHBIX OLICHKO
Tema 3. InTerpaibHOE UCUUCIICHUE + + 3a4eT ¢
OLICHKOH
. 3a4er ¢
Tema 4. JTuddepennmanpabie ypaBHEHUS + + 3
OLICHKON
Tema 5. DneMeHTbI TEOPUU BEPOSITHOCTEN + + 3ayer ¢
OLICHKOH
Tema 6. DieMeHTH MAaTEMAaTUYECKON 4 + 3auer ¢
CTAaTUCTHUKU OILIEHKOH

2.2 OneHoYHbIC MATEPHAJIBI VI IPOBEICHNS TEKYIero KOHTPOJIs

Bxo1HO# KOHTPOJb (TECTUPOBAHUE)

BxoaHOi KOHTpOJIb TPOBOJIUTCS C ILEIbI0O OMpPEAENCHUS YpPOBHS 3HAHUN OO0YyYaroIIUXCs,
HEOOXOUMBIX JIJIsl YCIICITHOTO OCBOGHUS MaTepuaia JUCIUTLINHBL.

Bomnpoc | OtBet
YrpocTure BeIpaKeHHe:
(sina +cosa)® —1 A0 A
b 1;
B sin2a;
I' cos2a
Pemmre HepaBeHCTBO:
X+2_ A [-2;7]; b
[ B [-2;7);
B (-2;7);
r(-2;7];
Haiinure mpon3BoaHy0 GYyHKIHH
y =sin x +2x° A y =-COSX+2x°; B
B y =Ccosx+12x°;
B y =—COSX+12x°;
Iy =cosx+Xx°.
Haiigute nuaroHanp napajuiefienumnena, ecliu:
HU3MEPEHHUS TPSIMOYTOJILHOTO A 13; b
napajuienenunesna passsl 12, 9 u 8 m. b 17
B 19
I'14




Brruncnuts.
8 . A 4; B
V167 - V4 b 16;
B 8§;
I 32
Pewntes ypaBHeHue :
A 4, r
3\3x+1 _ (7\5x-3 :
¥t = ()% 504,
B0,5;
I' 0,25
PemmTe HepaBeHCTBO:
A (-0;-1); A
0,37** > 0,027. b (-1;0);
B (-1,1);
I (1;00);
Ompenenure BUI CEYCHUS:
[1;mockocTh @ MPOXOAUT YEPE3 AUArOHAIb A Tpanenus; A
OCHOBaHUs NapajuieJenunea u CepeIuHy b napamienorpamm;
OJHOI U3 CTOPOH BEPXHETO OCHOBAHMS B TpeyroybHUK;
I' xBazgpart.
Brorunciurs.
KoMannma JBDKHHAIL COCTOUT U3 9 UeIoBeK. A 124; B
CKOJBKUMU CTIOCOOaMH MOYKHO BBIOpATh 5 b 1256;
YeJloBeK Ui ydacTus B acradpeTHom Oere? B 126;
I 15120
Haiigure BeposSITHOCTh COOBITHS:
B c6opHuke OmieToB no Ouosaoruu Beero 55 A 0,11; r
OuneToB, B 11 U3 HAX BCTpedaeTcsi BOIPOC 1O BO5:
teme "boranuka". Halimute BepoITHOCTD TOTO, B 0’5;5
YTO B CIIy4aiiHO BEIOPAaHHOM Ha dK3aMeHe Ouiere ’
IIKOJIbHUKY JOCTAHCTCA BOIIPOC 110 TEME F 012
"Boranuka'.

Kpumepuu oyenusanus 6xoonoeo konmpons

OneHuBaHUE BXOJHOTO TECTUPOBAHMS OCYUIECTBISETCS MO HOMHHAJIBHOW IKajle — 3a
NPaBWIBHBIM OTBET K Ka)KJOMY 3a/IaHHIO BBICTABIISETCS OAMH Oalul, 32 HE MPaBWIBHBIA — HOJb.
OO61mas oneHKa KakJJoro TecTa OCYLIECTBIISIETCS B OTHOIIEHWH KOJIMYECTBA NMPaBUIIbHBIX OTBETOB
K 00I1IeMy YHCITy BOIPOCOB B T€CTe (BBIPa)KaeTCsl B MIPOLIEHTAX ).

YpoBeHb 3HaHHMN OOydarmUXCs, HEOOXOMUMBIX HJIsi YCIEHNIHOIO OCBOEHHUS MaTepuaia
JUMCLUIUIMHBL, omnpeaensercs no HabpanHbM Oamtam. Ilpu omnenke 75 % u Gonee MpaBUIIBHBIX
OTBETOB YPOBEHb 3HAHMN 0OYYarOMIMXCS CUMTAETCs docmamouHvim (OLEHKa — 3auyTeHo). llpu
OlLIEHKE, MEHbIIeH 75 % NpaBWIBHBIX OTBETOB YpPOBEHb 3HAHUI OOYYaIOUIMXCS CUUTAETCS
Hedocmamounvim (OIEHKA — HE3aUTEHO).

Bpems npoxoxaenus tecra — 15 MuHyT (npu BbimonHeHUM S 3amanuil) u 30 mMuHyT (TIpH
BeImoJTHeHUH 10 3a7aHuii).



JKcnpece oNpoc HA JEeKIUAX M0 TeKylleil Teme

Tema 1. D1eMeHTHbI TUHEHON aIreOpbI.
Jlekuus 1. Marpuupl. [deiictBus ¢ marpunamu. Onpeaeanrtesn. CucTeMbl JHUHEHHBIX
ajre0panvecKux ypaBHeHH, HX pemieHne metogom Kpamepa

KonTposnbHblii BOpoc

1. TlpuBeauTe NpaBUIO YMHOXKEHHSI MATPHUIIbL HA YUCIIO.

2. HpI/IBe,Z[I/ITe IIpaBUJIO CIO0XKCHUA ManI/IL[? B kakom cly4dac 910 HEBO3MOIKHO?

3. Kakue Matpuiisl Ha3pIBaloTCs coryiacoBandbiMu? [IpuBenuTe MpaBuio YMHOXKEHUSI MATPHUIL?

4. MOXHO JIM 1eJIUTh MaTPHUIIbI?

5. Ilepeuncnure 3yeMeHTapHbIe peoOpa3zoBaHus MATPUIL

6. HpI/IBeI[I/ITe IMPaBUJIO BEIYUCIICHHUA OMPCACIIUTCIIA BTOPOI0 M TPCTHETO MOPAJKA.

7. Naiwite onpenenenne CJIAY.

8. UTo Ha3BIBAETCS PEIICHUEM CHCTEMBI JINHEHHBIX aJIre0pandecKuX ypaBHEHUN?

9. Hanmummmre dhopmynsl Kpamepa.

Tema 2. IndpepenunaibHoe HcHncIeHHE (PYHKIHHA OJHOM U ABYX IIePeMEHHbIX.
Jlexnus 2. IlpousBognast GyHKUMH, IPOU3BOAHASA CJI0KHON PpyHKIUH. YacTHBIE
Npou3BOAHbIC QYHKIHMH ABYX NepPeMEeHHBIX.

KonTposnbHblii Bopoc

1. JTaiiTe onpeaeneHre Npou3BOIHON (YHKIIHMU B TOUKE Xj.

2. IlpuBennte cBOMCTBA MPOU3BOIHOM.

3. Hanumure npou3BOHbIE JIEMEHTAPHbBIX (QYHKLIUH.

4. aiite ompenenenne (yHKIMUM ABYX NepeMeHHBIX. YTo Takoe o0iacTh ompeneieHuss u
MHOECTBO 3HAYeHUN QYHKIHH?

5. [laliTe onpeeneHue 4YacTHBIX POU3BOIHBIX.

Tema 3. UnTerpasibHOE HCYHCICHHE.

Jlekuus 3. [lonsitue HeonmpeaeJIeHHOI0 HHTerpaaa. MeToabl HEMOCPeACTBEHHOI 0
HHTETPUPOBAHMs, 3AMEeHbI IEPeMEHHOH, HHTerpupoBanus no yactam. Ilonsitue
Onpee/IeHHOI0 HHTerpaJsa u ero cgoiicrea. ®opmy.aa Herorona-JleiiOHnna.

KoHTtposibHbIN Bonpoc

. I[lonsiTue nepBooOpa3HON YHKITIH.

. I[TonsTHE M CBOMCTBA HCOIIPCACICHHOIO HHTCTPAJia.

. TabnuuHbIe MHTETPAIBL.

. I/IHTerI/IpOBaHI/Ie MCTOJOM 3aMCHBI HCpCMCHHOﬁ.

. MeTO,I[ HHTCTPUPOBAHUS 110 YACTAM.

. IlonsTHE M CBOMCTBA OIIPCACIICHHOI'O MHTCTpaJIa.

N[O DN WIN |-

. ®opmyna Herorona-JIeiiOaua.

Tema 4. luddepeHunanbHbIie yPABHEHUS.
Jlexkuus 4. 3agaun, npuBoasimme K n1uddepeHnuanabubiM ypaBHeHusM. 3agaua Komu.
YpaBHeHus ¢ pa3ieJsIlOIMMHCS NlepeMeHHbIMH.

KoHtposbHbIi Bonpoc

. Onpenenenne nuddepeHIManbLHOT0 YpaBHEHHS

. Uto Ha3pIBAIOT NMOPsAAKOM TudPepeHIMaTBHOTO YpaBHEHUs?

W=

. Uro Ha3bIBaeTcs pemeHueM nuddepeHuanbHOro ypaBHeHuUs, OOIIKUM U YaCTHBIM pelieHneM?

4. uddepennnanbHble ypaBHEHHS € pa3IeIIOUIMMUCS IEPEMEHHBIMU.




Jlexkuus 5. JInuneiinble 1 0qHOpPOAHBIE N PepeHINATbHbIC YPABHEHHS 1-T0 mopsiaKa.

KonTponbHbIl Bonpoc

1. Kakue muddepeHnmanbHble YpaBHEHUS! OTHOCSATCS K OJTHOPOIHBIM?

2. Kakyro nojcTaHOBKY MCHOJIB3YIOT AJIsl pelieHus: oqHOopoaHbIX JIY nepBoro nopsaka?

3. Kakue nmuddepeHnuansapie ypaBHEHUS TIEPBOTO MOPSAKA HA3BIBAIOTCS JTHHEHHBIMU?

4. Kakyro noJCTaHOBKY MCHOJb3YIOT AJIsl peieHus JuHernHbx J|Y nepsoro nopsiaka?

Tema 5. Di1eMeHTHI TEOPHH BEPOSITHOCTEI.

Jlekuus 6. BeposiTHOCTH CyMMBI U IPOM3BeAeHUs ABYX cOObITHIL. DopMmyia MOJIHOI
BeposiTHOCTH. Dopmy.ia baiieca. [loBTopenne ucnbiTannii. @opmyJibl bepuyJim u
Ilyaccona. JlokaibHasi M HHTerpajbHas Teopembl Jlamiaca

KoHTtposibHbIH Bonpoc

1. Ja#ite onpenenenue coObITs. Kakue cOOBITHS HAa3bIBAIOTCS TOCTOBEPHBIMH, HEBO3MOKHBIMU,
ciyyalHbIMuU?

2. [IpuBeaure hopmyIry 1 CBOWCTBA KJIACCHUECKON BEPOSTHOCTH.

3. IlpuBeute OCHOBHBEIE (HOPMYITBI KOMOWHATOPUKH.

4. JlaiiTe onpeesneHne CyMMbl COOBITUH.

5. JlaiiTe onpenesieHre yCIOBHOUM BeposiTHOCTHU. [IpuBeauTe TeopeMy YMHOKEHHUS BEPOSITHOCTEN
3aBUCHMBIX COOBITHI.

6. ®opmyna nosHOM BepositHocTH. Dopmyna baiieca.

7. ®opmynsl bepnysum, [lyaccona, Jlamaca.

Jlekuus 7. /IuckpeTHbie U HenmpepbIBHBIE CIYYallHbIe BeJIMYHHBI.

KoHtposibHbIi Bonpoc

. [laWiTe onpenenenne NMCKPETHOM CITy4YalHOW BEJIMYMHBI.

. DyHKIMA pacnpe/iesIeHUs CIIy4YailHOW BEJTUYHHBI.

. UTO Ha3BIBAOT 3aKOHOM paclpereIeHus] JUCKPETHOM CIIy4ailHOW BEJIMYUHBI.

. Ha3oBuTe 4ynciI0BbIE XapaKTEPUCTUKU JUCKPETHON CIyYalHON BEJIUYMHBI.

. JlaliTe onpenenenne HeNPEPHIBHOM CITy4ailHOW BEJTUYUHBI.

. Uto Ha3bIBaIOT (PyHKIMEH paclpeieseHus] BEPOSITHOCTEH.

. UTo Takoe MI0THOCTh BCpOHTHOCTCfI, KakK OHa SaHaCTCH?

RO [J|AN| N | [N [—

. HazoBuTe (popMyIibl YUCIOBBIX XapaKTEPUCTUK HETIPEPHIBHOM CIy4yailHON BETHUNHBI.

Tema 6. Ji1eMeHTBI MATEMATHYECKON CTATHCTUKHU
Jlexuus 8. BoiOopouHblii MeToa 00padoTKH pe3y/IbTATOB Ha0M0ieHuil. UncaoBble
XaPAKTEePUCTHKHN BHIOOPKH.

KoHTpoJbHBII BOIIPOC

. OxapakTtepu3yiite BHIOOPOYHBIA METO] 00paOOTKH pe3yabTaTOB HAOIIOICHUIA.

. Onpenienenne reHepaabHON U BBIOOPOUHOI COBOKYIHOCTH.

. Kak cTpoutcst BapualinoHHbIH psiji, UHTEPBAJIbHBIA BapUAIIMOHHBIN psia?

. Uto Ha3pIBaeTCsl SMIUpUYECKON QyHKIMEH pacnipeieneHus?

N R |WIN |-

. UTo Takoe MOJIUroH U FI/ICTOFpaMMa?

Jlexkuus 9. KoppeasimuoHHbIN U perpecCMOHHbIH aHaIu3. Bb100poYHbIH KO3 Puuent
Koppeasinuu. JIuHeiiHOe ypaBHEHHE Perpeccuu.

KoHTposabHbIN BONpoc

. JlaiiTe onpenenenne GyHKIMOHATHHOM U CTATUCTUYECKON 3aBUCUMOCTH.

. Kak onpenenth koddpunment koppensiun?

. Uto nokasbIiBaeT KOA(GUIMEHT KOPPEIISIIHH.

AW | —

. AIrOpUTM OCTPOEHUSI BEIOOPOYHBIX JTMHEHHBIX YPABHEHUN PETPECCHH.




Kpurtepnu oneHnBaHus NPH TEKyLeM KOHTPOJIe (IKCIPEce ONPOC HA JICKIUSIX 110 TeKyLlel Teme)
OueHnBaHuE TEKYILEro SKCIPECC ONpoca OCYLIECTBISAETCS MO MIKAJIE OLEHUBAHUS — 3aU4TEHO/HE

3a4TCHO.

KonuyecTBo MonbITOK MPOX0XKIECHHS OMPOca M BpeMsI Ha €ro MPOX0xkKIeHUE — HEOTPAHUYEHHO.
Kputepun onieHnBaHus NP TEKYILIEM KOHTPOJIE (IKCIIPECC OIIPOC Ha JIEKIHUAX 110 TEKYyIIen

TeMe):

— IIOJIHOTA U MMPaBUJIBHOCTb OTBECTA,
— CTeleHb OCO3HAHHOCTH, TIOHUMAHUS U3Y4YEHHOT0;
— S3BIKOBOE O(POPMIIEHUE OTBETA.

[Toka3aTenu U [IKajla OLCHUBAHHS:

IxkaJia oneHUBAHUA

IMoxkazaTenn

3auTeHo

o0ydJarontuics MoJIHO U3JlaraeT MaTepuall, 1aeT MPABHIbHOE OMpe/ICICHUE
OCHOBHBIX TIOHSITHI;

oOHapy>XMBaeT MOHMMaHUE MaTepHalia, MOKET 00OCHOBATh CBOM CYXKICHHUS,
MIPUMEHHUTDH 3HAHUS HA TIPAKTHKE, IPUBECTH HEOOXOIUMBIC PUMEPHI HE TOJILKO
13 y4eOHHMKA, HO ¥ CAMOCTOSITEIbHO COCTaBJICHHBIE;

H3J1araeT MaTepuall MOoCIEA0BaTEIbHO U MPABUIBHO C TOUYKU 3PEHUS HOPM
JIATEPATYPHOTO SI3bIKA

He 3auTeno

oOyyaromuiicss 0OHapyKMBaeT HE3HAHKUE OOJIBIICH YaCTH COOTBETCTBYIOIIETO
BOIPOCA;

JOTTYCKaeT OMUOKH B POPMYJTHPOBKE ONPEACICHUIN U MMPABUJII, HCKAXKAIOIINE UX
CMBICT;

OecropsIOYHO M HEYBEPEHHO M3JIaraeT MaTepual




Bun Tekymero kouTpossi: CaMocTosiTeJIbHOE pelieHue 3a1a4 ¥ 00bsICHeHHe UX pPelleHus

BamnTa OTYETOB IO NPAKTUYICCKHM 3aHATHAM

Kpurepun onenuBanus

OneHuBaHue KaX(HOﬁ HpaKTquCKOfI pa6OTBI OCYHECTBIACTCA IO CUCTEME «3a4YTCHO» M «HE

3a4TCHO».

B IIpoHeCcCe OUCHUBAHUA YUYUTBIBAOTCA OTACIBHBIC KPUTCPUU U UX «BECOMOCTB).

Kpurepusimu oneHku BecomocTts B %
— BBINOJHEHUE BCEX MYHKTOB 3aJaHus 1o 30%
— CTemeHb  COOTBETCTBUSI  BBINOJIHEHHOTO  3aJaHusl  ITOCTaBJICHHBIM o
TpeOOBaHUSIM Ao 30%
— TOJIy4eHHe KOPPEKTHBIX Pe3yJIbTaTOB PadOThI 10 20%
— KadecTBEHHOE 0(opMIICHHE PaOOTHI 10 5%
— KOpPPEKTHBIC OTBETHI HA BOIPOCHI 110 CYTH PacieTOB 10 5%

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

HepequL KOHTPOJIBHBIX BOIIPOCOB, 3aAaBa€MbIX IIPpU 3alIUTC OTYCTOB

3aHATHUAM

Tema 1. DieMeHTBI JIUHEHHOH ajredpbl.
IIpakTnyeckoe 3ansaTue 1. Marpuusbl. JleficTBUs ¢ MATPHIIAMH.

M0 MPAaKTHYCCKUM

KoHtposibHbIl Bonpoc

1. BpraucauTe onpeaennuTenu:

3 o 2 6 -4
a) 4 6 ; o)l6 4 4
3 2 8
2 -3 0 3 3 -1
2. Jlansl MmaTpunsl A= uB= . Haittu: a) C = A+B; 6) P = 34-2B.
4 5 6 -2 -5 4

7 -3 5 4 7 -3 5 L 5
a4 1 3|9 | 6)|4 1 3 4 0 :
3 -5 2)(-3 3 -5 2
7 -13) (11 -0,2
8) . ;
21 18 04 18

3. BBIUHCIUTH MPOU3BECHIE MATPHII ITPH TOMOIIHK TabIMIHOTo mporeccopa Excel:

IIpakTyeckoe 3ansaTue 2. Onpeneanresan. Pemenue CJIAY meronom Kpamepa

KoHTposbHBII BOonpoc

1. BoIYuCIUTH ONPEACIUTENb:

3 21 )
2 5 3 S

a) s
3 4 2

2. Haiitu petienne cuctem npu nomotu hopmyn Kpamepa:




x—6y+52=0,

3x+2y =6,
a) rrey : 0) 4 x+2y-4z=-1,;
Tx—4y=1.
3y+5z=8.
x—-2y+32-6=0, 3x, +2x, + x, =5,
8) 12x+3y—-4z-2=0,; 2) 4 2x, +3x,+x,=1, .
3x—-2y—-5z=6. 2x, +x, +3x, =11.

3. BcTraBbhTe BMECTO 3HAKa « * » TaKue qucJia, YTOOBI CHCTEMA UMeEIIa 3aJaHHOC PCUICHUC:
2x+*-y=-4,
a) x=1y=2
*x+4y=5.
x+*y+z2=-1
0) 3 *x+y+*2=38, x=3,y=2,2=0.

*y—z=4.

Tema 2. luddepeHunanbHoe HcHucJaeHHe PYHKIUH OAHOM M IBYX IepeMEeHHbIX.
ITpakTyeckoe 3ansaTue 3. IIpou3BogHbIE 31eMEHTAPHBIX M CJO0KHBIX (DYHKIIHIA.

KoHTposbHBII BOIpOC

1. HaifTu npou3BOHYIO CleaYIONMX (GYHKINMI:

X X 1 X2 X3 \/;1 1
2 . 3 4, 1
2) y:w,a) y=RFx+1)"; e) y:m.

2. HaiiTu npon3BoAHy0 ciaeayoumx GyHKINN:

a) Y=C0SX; 6) y=Cc0s5X; @) y=cos(3x’); 2 y=cos%/§; 0) y=cosG); e) y=ctgx;

) y =ctg7x; 3) y=ctg(§].

IIpakTuyeckoe 3ansaTHe 4. YacTHble NpOoU3BOAHBIC GYHKIMH ABYX NEPEMEHHBIX

KoHTpoJbHBII BOIIPOC

1. Haiitn yacTHBIE MPOU3BOIHBIE IEPBOTO MOPSAAKA Z = X3 — Xy2 +3x2 + y2 -1.

2. HaiiTi 9acTHbIC MPOM3BOAHBIE (YHKIHH ABYX IEpeMeHHBIX Z = 3X°y% +5y2X.

3. BLIUHCITHTD 9aCTHBIE MPOM3BOHBIE ByHKIHH Z = 4X°Y + 24Xy + y? +32y —6 B Touxe M(1;-1).

Tema 3. UnTerpasbHoe HCYHCICHUE

IIpakTnyeckoe 3ansitTue 5. MeToabl HEMOCPEACTBEHHOI0 MHTErPHPOBAHUSA, 3aAMEHbI
nepeMeHHOM

KoHTpoabHbIl Bompoc

1. Ucrionb3ys Tabnuily, HATH CIIEAYIONINE HHTETPaIbL:

.[x5dx; .[\/;dx;_[ ! dx ; j%dx.

%2 +9




2. BeIYMCINTD UHTETPAIIBL:

1 1
j(3+ x)°dx ; I\/x—sdx; Imdx; J.3x—2dx'

3. BbluucauTh UHTErpabl:

jcostdx, Je””dx, IX?de, J. L

5 dx .
25x° +1

IIpakTnyeckoe 3ansitue 6. MeToa HHTErPUPOBAHUSA 110 YACTAM.

KoHTpoJIbHBII BOIIPOC

1. Haiitu naTETpa: J.(X +1)sin xdx.

2. Haiitu unTerpan: J(X +1)In xdx.

3. Haiitu unrerpai: J. e sin xdx .

4. Haiitu uHTErpAa: .[(X +1)In xdx .

IIpakTnyeckoe 3ansTHe 7. OnpenesieHHblii uHTerpai. @opmyaa Heorona-Jleiitoanna

KoHTposibHbIH Bonpoc

1. BeluncauTh onpeaeseH bl UHTerpat:

1
j x3dx.
0

2. BolYMCIuTh ONpeieIeHHbIA HHTETPaJL:

1
f x3cos x*dx .
0

€
3. BBIUHCITUTH OMpeIeIeHHbIH HHTErPa I(X +2)-In xdx.
1

Tema 4. lnddepeHunanbHble ypaBHEHUS.
IIpakTyeckoe 3aHaATHEe 8. YpaBHeHHs ¢ pasfe/AIOIIMMUCS NepeMeHHbIMHU. 3agayda
Komn

KoHTposbHbIi Bonpoc

1. Haiitu o6mee pemenne auddepeHmaisHoro ypapaerns y'vl— x> =1+ y?2.

. sin x
2. Haiitu o6iee perrenue quddepenipanbHoro ypapaenus Y +——=0.
sin 'y

v ’ T
3. Haiiti yacTHOe pelieHue ypaBHeHUs Y = ( y+ 1) -CtgX , YIOBJIETBOPSIIOIIEE YCIOBUIO y(EJ =2

IpakTnyeckoe 3ausiTue 9. Jiuneiinbie nuddepeHunanbuble ypaBHenus 1-ro nopsjaka.

KoHTposbHBII BOIIPOC

1. Haiitu o6iuee pemienne quddepenuaibHoro ypapaenus y' + 2y = e

2. Haiiti obmee perenne AnQepeHIHanbHOro ypaBHeHus Y + Xy = —X°.

3. Haiitn obmee penienne nuppepeHIMaNtb,HOr0 ypaBHEHUS M YaCTHOE PELICHHE Y'+ 2Xy = 2xe ™

€CJIM HadaJbHbIe TaHHbIe X0= 0; yo= 5.




2

. Y y
3. Haiitu obmee pemenue qudepeHnnaibHoro ypaBHeHus Y = Z + 4; +2.

IIpakTnyeckoe 3ansitne 10. OnHopoanbie aupdepeHHUATBbHbIE ypaBHeHusi 1-r0
NopsAKA.

KoHTposbHBII BOnpoC

2
. Y y
1. Haiitu o61ee pemenue qudpepeHnnaibHoro ypaBHeHus Yy = Z + 4; +2.

X —
2. Haittn o61iee pentenue quddepeHmManbHOro ypapHenus Y = X=y
X+y

3. Haiitu obmee pemenue qudpepeHnaib-Horo ypaBHeHUs

(X% +2xy — y2)dx + (y? +2xy — x?)dy =0

Tema 5. D1eMeHTHI TEOPHUH BePOSITHOCTEH.
IIpakTnyeckoe 3ansitue 11. BeposATHOCTH CyMMBbI M NPOU3BEAEHUSA IBYX COOBITHIA.
®opmy.ia nojHo# BeposasTHOCTH. Popmyaa baiieca.

KonTpoabHbIl Bompoc

1. U3 gucen 3, -5, 2, 1, -2, -4 nayraa BeiOuparoTcst Tpu yuciia. KakoBa BEpOSITHOCTh TOTO, YTO MX
CyMMa MOJIOKUTEIbHA.

2. Cpenu 52 cueroB 4 odopmiensl ¢ omubOkamu. PeBusop nayran Oeper 3 cuera. Kakoa
BEPOSATHOCTH TOT'O, YTO CPEJH BHIHYTHIX CUETOB OYJET: a) TOUHO OJJMH HENPABUIBHO 0(OPMIICHHBIN
cuet, 06) XoTsi Obl OJJMH HENPaBUJILHO OPOPMIICHHBIH cueT?

3. Ans attectanuu u3 rpynmnsl B 10 cTy1eHTOB 0TOMPAIOT MPOU3BOJILHEIM 00pa3oM JBoux. Kakosa
BEPOSITHOCTH TOTO, YTO Oy IyT OTOOpaHbI: a) 1Ba BIIOJIHE ONPEIEIICHHBIX YelloBeKa, 0) OyaeT oToOpaH
XOTs1 Obl OJIMH U3 HUX?

4. B I smuke 20 neraneit, u3 Hux 15 mryk ctangaptaelie; Bo [ — 30 neraneit, u3 Hux 24 ctaHgapTHbIE;
B IIT — 10 neraneii, u3 Hux 6 cra"zaptHelie. HaliTu BEpOSTHOCTH TOTO, YTO Hay/Aayy M3BIICUEHHAS
JIeTajlb U3 HayraJ BIOPAHHOTO sIKMKa OyJIeT CTaHJapTHOM.

5. B rpyrine cnopTCMEHOB 5 TIKHUKOB, 3 TUMHACTA U 2 IaXxMaTUCTa. BeposTHOCTH CTaTh MacTepom
cropta aysa jaebkHUKA - 0,4, mios rumeacta - 0,3, mas maxmatucra - 0,1. BeiOpanHblii Haymagy
CIIOPTCMEH cTajl MacTepoM criopTa. KakoBa BEpOSTHOCT TOTO, UTO 3TO OBLI JIBIKHUK?

IIpakTuyeckoe 3ansaTue 12. IloBTOpenme wucnbiTanuii. Popmyabl bepuynam u
IIyaccona. JlokajnbHasi U MHTEerpajbHas Teopembl Jlaniaca

KoHTposbHBII BOIIPOC

1. ITo uenu npous3BOAUTCS 5 BBICTPENOB. BeposATHOCTH MomajaHus A KaXJA0ro BbICTpPENa paBHA
0,4. HaliTu BEpOSITHOCTh TOTO, YTO B [I€JIb NONAJIM HE MEHEE TPEX pas.

2. B cinyuae BHeapeHus ompeaeneHHoW TexHonorun 90% Bcell MpPOAYKIMH, H3TOTOBICHHOM
3aBOJIOM, OyzeT BbIcIiero copra. Haiftm HamBeposiTHEHIIIEE YMCIO W3JIETUN BBICIIETO COpTa B
naptuu u3 200 mTyK.

3. ®abpuka BeIycKaeT 75% u3nenuii 1-ro copra. 3 maptum rotoBeIx u3aenuii Hayrag 6epyT 400
netaneil. Berauciuth BepoSTHOCTH TOTO, YTO U3JIEHH 1-T0 copTa okaxercs 290 1miT.

4. ABTOMAT M3rOTaBIMBACT OAHOTHUIIHBIE JeTalid. BeposTHOCTh TOT0, YTO U3rOTOBJICHHAS JETalb
OKa)XeTCs CTAaHAAPTHOM, SIBJISETCS BEJIMYMHON MOCTOSAHHOM M paBHsercs 0,95. 3a cMeHy aBTOMAT
nsrorosuia 800 aeranei. KakoBa BEpOSITHOCTb TOT0, UTO CTAHJAPTHBIX AeTasell cpeid HuX OyAeT oT
720 no 780 .

IIpakTuyeckoe 3ansaTne 13. UuncjoBble XapaKTEePUCTHKH IMCKPETHOH cJay4yailHOMH
BeJMYHMHBI.




KoHTtposibHbIH Bonpoc

1. BBIUMCIINTh MaTeMaTHYECKOE OXKUIAHUE CIYYalHOW TUCKPETHON BEJIIMYHMHBI, 33JAHHOH 3aKOHOM
pacrpeeseHusl

X 3 4 5 6 7 8 9 10

1

p, | 004 01 |012 0,21 | 0,22 | 0,18 | 0,08 0,05

2. B mapTum W3 mIecTu neTaleil mMeeTcs YeThlpe CTaHAapTHhIX. Haymady oToOpaHbI TpH JeTamu.
COCTaBUTh 3aKOH PACHpECIICHUs CIyYaiHON BETMYMHBI & — YKCIIa CTAaHJAPTHBIX JACTaleH cpe/u
oroOpaHHbIX. [locTpouts ¢yHKIMIO pacnpeneneHus BeposTHocTedl M ee rpaduk. Berumcnaurts
MaTEMaTUYECKOE OKUAAHKE, JUCIIEPCUIO U CPEAHEE KBAIPATUUYECKOE OTKIIOHCHHE.

3. JluckpeTHas ciydaiiHas BeJIMUYMHA paclpesiesieHa 1Mo 3aKOHY:

X -1 0 1 2
p 0,2 01 |03 |04
Haiitu D(X) )

IIpakTuyeckoe 3ansiTue 14. HenpepbiBHAsA ciyyaiiHas BeJIMUMHA.

KoHTpoJIbHBII BOIIPOC

1. Mana ¢ynkuus pacnpeaenenus F(x) ciygaitnoit Benmmunnbl X. Haiitu nucnepcuro D[X]. OtBet
3amucaTh C IBYMsI 3HaKaMU TOCIIE 3amsITol 0e3 OKpYyTJICHHUS.
0 pu x <0,

F(x) = %x3 mp 0<X<2,

1 mpu X > 2.

(><+3)2

2. 3amana ¢QyHKIMS TJIOTHOCTH f(x):%e_ 2 _oo<X<oo HOPMAIBHO pAaCIpeIeIEHHON
NZr

ciyyvaitHoi BennuuHbl. Onpenenuts M (X), 6 (X)

Tema 6. J1eMeHTbI MATEMATHYECKOI CTATHCTUKH.

IIpakTuyeckoe 3ansitue 15-16. BpIOGOpouHBIii MeTOX 00paGOTKM pe3yJIbTATOB
Ha0J/0eHuil. BapnanuoHHbIil psii, HHTepPBAJbHbIN BapuanuoHHbIi psia. Iloaurow,
rucrorpamma. Boioopounas ¢pyHkuusi pacnpenesenus. UucjioBble XapakTepuCTHKH
BBIOOPKH

KoHTposbHBII BOonpoc

Ilo BLI60pO‘-IHLIM JAaHHBIM, IPCACTABJICHHLIM B Ta6J'II/II_[C

x. |82 86 90 94 98 102 | 106 | 110

1

n. |2 4 9 12 29 24 15 5

1

1. ITocTpouTh TUCTOTPAMMY.

2. BoluncnuTh cpeiHee BBIOOPOUYHOE.

3. BeIuuCcauTh UCIIPABICHHYIO AUCTIEPCHIO S°.

4. BEIYHCINTH HCIIPABJIICHHOC CPCAHEC KBAAPATHUICCKOC OTKIIOHCHHUC S.

6. Boruncauth ko3 dunrient Bapuanyu V.

7. 1o qaHHOMY CTATHCTUYECKOMY PACIPEICIICHHUIO MIPH MOMOIIX TabuyHOTo npoieccopa Excel,
OTIPEICTUTh: a) BRLIOOPOYHYIO CPEIHION; 0) BEIOOPOUHYIO JUCTIEPCHIO; B) BRIOOPOYHOE CPEIHEE
KBaJIpaTHYECKOE OTKJIOHCHHE; T') MOCTPOUTH IMOJIUTOH.

Xi 4 58 |76 94112 |13 |148 | 16,6
n; o) 8 12 25 | 30 20 |18 6




Ipaktnuyeckoe 3ansitue 17-18. KoppeasiuuoHHbIi MW PperpeccHOHHbIl  aHaJM3.
BoiOoopounblii ko3 Puuuent koppeasiuuu. IlocTpoeHue BBLIOOPOYHBIX JIMHEHHBIX
ypaBHeHuii perpeccun. McciieioBanue THHEHHON KOPPeIslIHOHHOM 3aBHCHMOCTH.
KoHTposbHbIN BONpoc
B pesynbprare rpynmupoBKY JaHHBIX CTATUCTUYECKOTO HAOIIOACHUS HAJ pU3HAKaMu X U Y
NoJIy4YeHa KoppesuoHHas tabnuna. [1o 3ajaHHbIM 3HaYeHUAM Npu3HaKkoB X U Y yOeauThes,
YTO BEJIMYMHBI CBSI3aHBI TUHEHHOM 3aBUCUMOCThIO. COCTaBUTh ypaBHEHUE PETPECCUU Y HA X.

Xi, Y o
[TocTpOUTh MOTY4YEHHYIO IPSAMYIO U 3aIaHHBIE TOUKH (%, ¥;) . Haiitn ko punrent
KOPPEJIALMU U CIETIaTh BBIBOJ.

X 112 10 13 11 10 14 15 16 13 12

y 279 220 305 254 241 340 352 [39,2 29,7 28,0

2.3 OneHo4YHbIC MATEPHAJIBI VI IPOBEICHUS MMPOMEKYTOYHOM aTTeCTAHI

YcnoBueM Jomycka K TPOMEXKYTOYHOM aTTeCTAllMU SIBISETCA BBIMOJIHEHHWE M 3aluTa
(monmydeHne OTMETKHM «3a4yTE€HO») 1O BCEM pabdoTaM M CaMOCTOSITENIbHO PEIICHHBIX 3ajad,
MPOXO0XKJACHHUE BCEX TECTOB TEKYIIEH aTTeCTAIluH C Pe3yIbTaTOM He MeHee 75% Mo KaxaoMy.

Buja npoMexyTOYHOr0 KOHTPOJIA: 32a4€T C OLIEHKOM.

3aueT ¢ OLEHKOM MPOBOJUTCS B IEPBOM CEMECTPE U3YUEHUS IUCLHUIUIMHBIL.

TexHonmoruss NpoBeIEeHNsI 3a4eTa — MPOXOKACHUE KOMIUIEKCHOTO TECTAa IO BCEM M3YUYEHHBIM
TeMaM. TecToBble 3aJaHNsI KOMILIEKTYIOTCS] U3 BOIIPOCOB TEKYILEr0 KOHTPOJIS. 3aJaHUE COAECPKUT 15
3a/I1aHHi, B pAaBHOM CTEIIEHN OXBAaTBIBAKOLIUX BECh MaTepHrasl. BpeMs npoxoxaeHus tecta 60 MUHYT.

Tecrt
1. Brpruuciute: A +3B-C, ecnu A = (g _41), B—( 14 (2)), C= (1; :g)

n (5 27 Iz) 2 (25 27 192)' 3 (25 12) ) (C g 3)

2. TlpowsBeneHune NByX MaTpHII (5 2 ) : (_23 _ 1), paBHO

3 —1
D@ 520 39 )96 )
2 -1 3
3. Omnpenenurens TpeThero mopsinka |0 1 2|, paBen
1 -1 7

1)13; 2) 0; 3) -13; 4) -12.

4. TlpoussomHas oT GyHkimu y = sin®(2x + 3) pasHa:
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(2x + 3)



X1 + ZXZ — X3 = 3
5. Haiitu penieHre CUCTEMbI THHEHHBIX anreOpandeckux ypaBHeHuit 4x; — 3x, + 2x3 = 13;

X +x3 =5
3 -1 3 -3
Dx= (—4); 2)x = (—4); 3)x = <1) 4) x = (—4)
2 -2 2 5

6. Haiinure 3Hauenue npomssoauoii y (0,5) dynkmm y = (2x — 1)(2x + 1).
1) -4, 2)4;, 3)8 4)-—2.
7. Buibepute 3ameny B unterpaie [ (8 — 2x)32dx

1) —2x 2)8 —2x 3) (8 — 2x)1° t=2x
0z
= v v3u3
8. Haifth yacTHYO IPOU3BOTHYIO Ox byHKIAN Z=Xy—x7y 3y + 2_
0z 074
1) —=x-3x%"-3, 2) ==y-%%° 3 g:y—3x2y3+2 4)g:y—3x2y3—1
ox ox Ox Ox

9. Haiitn HeonpeaeNeHHbIN MHTETPAT I(l + cos4x)dx

. i 1. 1.
1) x+4sin4x+C 2) —4sin4x+C 3) x—ZSIn4x+C 4) x+Zsm4x+C

2
10. BoruucnuThb onpeneneHHbI HHTErpa I6X2dx

1
1) 14 2) 15 3) 12 4) 17

11. Haiitu oOuiee pemenne muddepenuuansuoro ypasuenus ydx — xdy =0
1) Iny=x+C 2) y=Cx 3) y=x+C 4) y=Ix+C

12. B smmke 8 mepeHyMepOBaHHBIX MIapoB ¢ HOMepamu oT 1 1o 8. BeiHymm oauH map. Kakosa
BEPOSITHOCTbD, YTO HOMEp I1apa OyAeT He Oojble 1ByX?

1) 1/4 2) 1/8 3) 3/4 4) 2
13. MaremaTHUYECKOE 0KUAHKUE JUCKPETHOW CIIy4aliHOWM BEJIMYMHBI 3aJ]AHHON 3aKOHOM PaCIPe/ISIICHUS
Xi -1 \ 0 \ 1 \ 2
pi 0,2 | 0,3 0,4 | 0,1
1) 05 2) 1 3) 04 4) 09
14. U3 reHepanbHON COBOKYITHOCTH U3BJIEUCHA BHIOOpKA 00beMoM N = 81:
Xi 1 \ 2 \ 3 \ 4 \ 5
nj 5 ‘ 14 ‘ n3 ‘ 22 ‘ 6 Ompenemts
3HAYCHUC 13
1) 44 2) 47 3) 81 4) 34

15. BeibopouHOe ypaBHEHHE PSMOU JIMHUK perpeccu Y Ha X umeet Bua y = -6,0 -1,5x. Tormna
BBIOOPOYHBIN KO3((HUIIMEHT KOPPEISALMU MOXKET OBITh paBEH:
1)-1,5 2)15 3)4 4) -0,25

Kpurepun ouennBanus:
O1eHnBaHNE OCYIIECTBIISIETCS 110 YeThIPEXOATBHOM cuCTEME.
OneHuBaHNe MPOMEKYTOUHOTO TECTUPOBAHUS OCYIIECTBISETCS 10 HOMUHAJIBHOM HIKane — 3a

HpaBI/IJIBHHﬁ OTBCT K KaXXKJAOMY 3aJaHUIO BBICTABJIACTCA OAUH 6ann, 3a HC HpaBHJ’IBHLIfI — HOJIb. O6ma;1
OIICHKA KaXA0ro Te€CTa OCYMECCTBIACTCA B OTHOILICHNHN KOJIMYCCTBA NPAaBUJIBHBIX OTBECTOB K O6HICMy
YHUCITYy BOIIPOCOB B TECTC (Bpra)KaeTCH B npoueHTax).

B mnpoueHTHOM COOTHONIEHMM OLEHKU (IO 4YeThIpEXOaJbHON CHCTEME) BBICTABIAIOTCS B

CJICAYIOIUX AUalia3oHax:

«HEYIIOBJIETBOPUTETHLHO» — MeHee 75%;



«yIOBIETBOPUTENBHO» — 75%-85%;
«xopormio» — 86%-92%;
«otinaHo» — 93%-100%.

OneHky, KOTOpbIE BBICTABJISIIOTCS HA 3a4€Te C OLICHKOW, KOPME 3HAHUM, YMEHUH U HAaBBIKOB
00yyYaroIMXCcsl yYUTHIBAIOT CTENEHb C(HOPMHUPOBAHHOCTU Y IOCIEIHUX OO0IEenpodeccnoHaaIbHON
kommnereHmu OIIK-1 — cnocoOHOCTh MpUMEHATH 6a30BbIe 3HAHUS (DyH/IAMEHTAIBHBIX Pa3/1ei0B HAyK

(6] 3CMJ'Ie, CCTCCTBCHHOHAYYHOI'0O M MATEMAaTH4YCCKOI'0 MUKIOB IIpW PCIICHUU 3aJad B obnactu
9KOJIOTMHU U TPHUPOAOIIOJIb30BaAHUAA.



