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ABSTRACT

Bachelor’s degree in program for full-time students

Course title: Mathematics

Basic part of Block 1, 2 credits

Instructor: the course-leader ShepelevaR.P.

At the beginning of the course a student should be able to:

o Knowledge of mathematical course of complete secondary education

 Capability for the instruction and tendency toward the knowledge

e The ability to work in group and individually

e To be the user of the computer.

Learning outcomes:

The ability to accept and use creatively scientific and technical achievements
in professional sphere in accordance with demands of regional and global job
market (GC — 4)

The ability to use modern methods and technologies (including information)
in professional sphere (GC -5)
Course description: the elements of the matrix and vector analysis,

mathematical analysis, theory of probability and mathematical statistics, elements
of theory of risks, mathematical logic and discrete mathematics, the elements of
the theory of decision making, mathematical treatment of information.

Main course literature:
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AHHOTAIUA

PabGouass mnporpamma yue6Hoil gucturuimasl (PIIV]]) «Marematuka
pazpaborana nsi cTyleHToB 1  Kypca, oOydarmommxcs MO BCEM MpOorpaMMam
OakanaBpuata [IBD®Y nabopa 2016 Toma, B COOTBETCTBHE C TPEOOBAHHSIMU
oOpa3oBaTeNbHBIX CTAaHAAPTOB MO JAaHHBIM HampaBlIeHUsAM © Tmpukaza «O0
YTBEPXKIECHUM Makera paboyell mnporpamMmbl y4yeOHOM JUCHMIUIMHBL IS
oOpa3oBaTeIbHBIX MPOTPAMM BBICIIETO 00pa30BaHUS — MPOrpaMM OakaliaBpuarta,
cnenuanurera, Maructparyposl JBD®Y» (yrBepxkaeH Bp.u.o. pexropa IABDY or
08.05.2015 Ne 12-13-824).

JMucuumuinHa «MaTtemaTrka» BXOIUT B 6a30BYyI0 yacTh 0j0ka 1, «b1.5.9».

OO6miast TPyJOEMKOCTh OCBOCHHS JIUCHMIUIMHBI COCTABIAECT 2 3a4eTHBIC
CAVHMIIBI, 72 Jaca. YUeOHBIM IUIAHOM IIPEIYCMOTPEHBI JICKITMOHHBIC 3aHATHS (18
4acoB), MpakTHueckue 3aHsaTus (36 Jaco), camocTosATebHas padora (18 wacos).
HucuuminHa peanusyercs Ha 1 kypce B 1-m cemectpe.

B pamkax OIl gucummimHa «MareMaTHka» TPEPEKBU3UTOB HE HMEET,
MOCKOJIbKY ~SIBIIIETCSL TEPBOM H3y4aeMOMl MAaTeMaTUYECKOW JUCHUILIAHOW.
Hucunminmaa  «MaremaTuka»  UMEET  JIOTMYECKYHD U COAEp KaTelbHO-
METOJMYECKYI0 B3aUMOCBSI3b C JucuuiuinHamu  «JluneliHas anreOpa u
aHAIMTUYECKass reoMeTpuss W «MaremaThudeckuil aHaim3y». [ng ycnemHoro
YCBOGHHUS JIUCHMIUIMHBI HEOOXOIWMBlI 3HAHUS 0a30BbIX MOHATHUM W yMEHUU
0053aTENIbHOT0O MHUHUMYMa COJIEpXKaHUs CpelHero (MOJIHOro) oO0pa3oBaHUs 110
MaTeMaTHKe, YTBEPKICHHOTo nprukazoM MuHoOpa3zoBanus Ne 56 ot 30.06.99r.

3HaHUA W YMEHHUA, T[OJYyYEHHbIE TPU  U3YYEHUH  JUCHUILIUHBI
«Marematukay, ciykat 0a3od s U3yYEHHUS TUCHUIUIUH TpodhecCHOHATHLHOTO
[MKJIa y4eOHOro TIUiaHa, MOTryT OBITh BOCTPEOOBAHBI  JTUCHUIIIMHAMU
KopekBu3uTtamMu B pamkax OIl: maremaTnueckuil aHayiu3, JUHEHHas anredpa u
aHaJUTUYECKasi TeOMETpHs, TEOPUsI BEPOATHOCTEN M MaTeMaTHUeCKas CTaTUCTHUKA,
¢usuka, uHpopmaTrka, U NpodhecCuOHaNbHbIE JUCUUIUIMHBI, UCIOJIb3YIOIIHE B
TOW WJIX UHOM CTEIIEHU MATEMATUYECKUN NHCTPYMEHTAPHM.

ConepkaHue JUCHUIUIMHBI OXBAaThIBAET CIEAYIOIIUA KpPYyr BOIPOCOB:
AJIEMEHTHl MATPUYHOTO W BEKTOPHOTO aHalW3a, aHaJIUTUYECKass TE€OMETPHUS;
MaTeMaTUYECKHUIl aHaIu3; TEOpUs BEPOATHOCTEM M MaTeMaTU4yecKas CTaTHCTHKA,
AIIEMEHThl TEOPUM  PHUCKOB; MaTeMaTuyeckas oOpaboTka uHbOpMaIuy;
MaTeMaTH4ecKas JIOTMKa U JUCKPETHAs MaTeMaTHKa; 3JIEMEHThI TEOPUHU MPUHSITHUS
pELICHUN.

Leabro ocBoeHUST AUCHUILUIMHBI «MaTreMaTrnkay B COOTBETCTBHU C OOIIMMU
uensimu OIT sBnsArOTCA:

- opmMupoBaHUE U pa3BUTHE JIMIYHOCTH CTYACHTA;



- pa3BUTHE JIOTMYECKOTO MBILUICHUS;

- MIOBBIIIIEHUE YPOBHSI MAaTEMATUYECKON KYJIbTYPHI;

- OBJIaJICHUE COBPEMEHHBIM MAaTEMAaTUYECKUM anmnapaToM, HEOOXOAUMBIM JIJIs
M3Y4YEHUS] €CTECTBEHHOHAYUYHBIX U MPOPECCUOHAIBHBIX JTUCUHUILIUH.

3agaun:

CdopmupoBaTh y CTYJI€HTOB HAaBBIKU:

e pEIICHUSI CUCTEM JTMHEHHBIX aIreOpanyecKux ypaBHEHHM

e TEOMETPHUUECKOHN pabOThI C BEKTOpaMH

e BBIYUCIICHUS TPEJIEIIOB

o nuddepeHnrpoBaHus QYHKIIUA OHON IEPEMEHHON

e BBIYUCIICHUS HEOTIPEICICHHBIX U ONPEACIICHHBIX UHTETPAJIOB

e pelleHus 3a7a4 Ha IPUII0KEHUSI HHTETPAJIOB

e pemeHusi  auddepeHMANBHBIX  YpaBHEHHH € pa3eisFOIIMMHUCS
IEPEMEHHBIMU

e pabOTBl CO CIy4alHBIMH COOBITHSIMH, BBIYHCICHUS XapaKTEPUCTHUK
CIIy4aiHBIX BEJIUYHUH

* BBIYHMCIICHUSI BHIOOPOYHBIX TOYEUHBIX U MHTEPBAJIBHBIX OLICHOK, IOCTPOCHHUS
TUCTOTPaMMBbI U IOJIUTOHA YacTOT

¢ BBINOJHEHHUS JIOTUYECKHUX JAEHUCTBHUM, NEUCTBUI HA MHOXECTBAX, IPOBEPKH
VCTUHHOCTH BBICKA3bIBAHMSI

e TIOCTPOCHHS  JIepeBa  pELICHUs, peUIeHUs  3aJadud  JUHEHHOTO
IPOrpaMMHUPOBAHHS.

JUis yCHemHoro u3ydeHus IUCHUIUIMHBL «MaTtemaTtuka» y oOydaroImuxcs
JOJKHBI OBITH CPOPMUPOBAHBI CIEAYIOUINE PEABAPUTEIbHBIE KOMIIETCHLINU:

o IIpenMerHsble, MO Kypcy MaTeMaTHKHU CPEAHETO (ITOJIHOTO) 00pa30BaHUs

e CrnocoOHOCTh K OOYYEHHIO U CTPEMJICHHE K TIO3HAHUSIM

e YMenue paboTaTh B TPYIIE U CAMOCTOSITETLHO

o brITh MONB30BaTENIEM KOMITBIOTEPA.

B pesynmpraTe wW3yueHUS JAAHHOM JUCHUIUIMHBI Y  OOydYaromuxcs
bopMupyroTCA  CleIyloIIMe  OOLIEKYJbTYpHbIE  KOMIIETEHUUH  (3JIEMEHTHI

KOMIICTCHITUI).

Koa n ¢popmyanpoBka Jransbl GopMHUPOBAHUA KOMIIETEHINH
KOMIIETEHIIUN

OK-5 CIIOCOBHOCTE OCHOBHbIE TOHATHUSI MATPUYHOTO UCUMCIIEHUS, SIIEMEHTBI
HCITOJIb30BATh BEKTOPHOU alIreOpbl, METOBI PEIICHUS CHCTEM, OCHOBHBIE
COBPEMEHHBIE METO]IbI MOHSTHS AHATTUTUIECKON T€OMETPHH.
U TEXHOJOTHH (B TOM OCHOBHbIE TOHSTHUSL U METO/Ibl BEIYUCIICHUS TIPEJIENIOB,
qHUCIIe HAaXO0JICHUS MMPOU3BOIHBIX, BEIYHCIICHUS] HHTETPAJIOB,
MH(OPMAIMOHHBIE) B METOJ peleHus JuQepeHInaIbHbIX YPaBHEHUH.
npo¢ecCuoHATBHON
NEeATENbHOCTH [IpuMeHATh METOIbI MATPUYHOTO UCUHUCIICHUS,




AQHAJIUTUYECKON T€OMETPUHU U MATEMAaTUYECKOTO aHAIN3a
JUISL PELICHUS TUIIOBBIX MPO()ECCHOHAIBHBIX 3a/1a4.

HaBrikaMu MCIIOJIB30BaHUS MaTEMaTHISCKOTO alrrmapara ajst

Bnaneer
pemenus npopeCcCUOHANBHBIX 3a1a4.
OCHOBHBIE OIpe/IeNICHUs U KIIaCCU(DUKALIUIO COOBITHIHA,
OCHOBHBIE ONPEIEIEHHS CITyYallHbIX BEIMYUH, 3aKOHBI
pacIpeieIeHusT; IIOHATUS MATEMATHYECKON CTATUCTHUKH,
3acT METO/IbI 00PAOOTKH CTATUCTHYECKOTO MaTEpUaJla, STallbl
MaTeMaTHYECKON 00paboTKN HHPOPMAIIHH.
OCHOBHBIE ONPEJIETEHHS M OIIEPAIIUH TEOPHU MHOYKECTB U
OK-11  cHOCOGHOCTE VCUNCIIEHNS BHICKA3bIBAHMI; OCHOBHBIE OHATHS MOJIENIEH U
IOHMMATE - METOJIOB NIPUHSATHS PELICHHH.
UCIIOJIB30BATh OmnpeensTh 3aKOH paclpeielieH s CIyYaHOM BETMIUHbI 1
OCHOBHEIE 3aKOHBI COOTBETCTBYIOIIUE XaPAKTEPUCTUKH; BBIIOIHATE
€CTECTBEHHOHAYYHBIX HEPBUYHYIO 00paOOTKY CTATUCTHYECKHX JAHHBIX; HAXOIUTh
JUCLUILINH B BHIOOPOYHBIE OLIEHKH
npoeCCUOHATLHOM Ymeer BBINONHATE JAEHCTBUS HaJl MHOXKECTBAMHU, PELIATh
JEATENBHOCTH, JIOTHYECKME 33144 B PAMKaX MCUMCIICHUS BBICKA3bIBAHUIA;
HOPUMEHATH  METOJBI HOCTPOUTH JIEPEBO PELIEHUH, PemKTh 3anauy JIIT
MaTeMAaTHYECKOTO rpaMIECKHM METOIOM
aHajnsa " BeposTHOCTHBIMU METOJAMU peLIeHus IPO(eCCHOHATBHBIX
MOZCIHPOBANUA, 3a/1a4; METOIAMHU COCTABJICHHUS 3aKOHA PACIIPEIEIICHHS,
TCOPETUHIECKOrO u BBIUMCIICHUS U aHAJIN3a COOTBETCTBYIOIINX XaPAKTEPUCTHK.
SKCIEPUMCHTAIILHOTO TexHuKo# 06pPAOOTKH CTATUCTHYECKHX JAHHBIX; METOIaMH
HCCICAOBAHNA aHAIIM3a COJEPKATENLHOM UHTEPIIPETAIIUH TOYyIEHHBIX
Bnaneer pe3yJIbTaToOB.

MeTtonamu Gpopmanuszanuy paccyXIeHUl CpeacTBaMU
VCYMCIICHUS BBICKa3bIBaHUM. MeTonaMu conepKaTeIbHOTO
1 (GOpMabHOIO aHAIN3a MOTYYEHHBIX PE3YJIbTaTOB.
MeTogamu noCTpOEHUs MPOCTEUIINX MaTEMaTHIYECKUX
MojieJIe TUITOBBIX MPOpECCHOHANTbHBIX 3a/1a4.

I[J'ISI JUCHUITIINHBI «MartemaTuka» MECTOAbI aKTUBHOT'O/ HHTCPAKTUBHOTO

oOy4eHHs y4EOHBIM IIJIAHOM HE MPEyCMOTPEHBI.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Pasznen |. MatemaTuyeckas JIOTMKA M JUCKPeTHAasi MaTeMaTuKa (2 4yac.)

Jlexknusa 1.

Tema 1. MaTeMaTn4yecKas JIOTUKA U JUCKPeTHAas MaTeMaTuka (2 yac.)

BBenenue B TeOpHio MHOXKECTB. DJIEMEHTHI U MHOXKecTBa. CrocoObl 3a1aHust

MHOXKCCTB. CpaBHeHI/Ie MHOXKCCTB. OnepauHH HaJd MHOXCCTBaAMM. O6’I>€I[I/IHCHI/IG,

[IepeceYeHre, OTPULIAHUE, CUMMETPUYECKAs PA3HOCTh, YHUBEPCYM, HOIOJIHEHHE.

['eomeTpruueckass WHTEpIIpETalUsl ONEpalrii HaJ MHOXXECTBAMU JuarpaMMaMu

Ditnepa—BenHna.

Hcuucienne BbICKa3bIBAHUH,

OCHOBHOM Ha0Op JIOTMYECKHX OIepalnid:

KOHBIOHKIUWA, AWU3BIOHKIHWA, CTpOorasd AIW3BbIOHKIMWA, OTPHLAHNC, HWMIIIINKAIWA,




HKBUBAJIEHTHOCTh, UX TAOJMIIBI UCTHHHOCTH. JlOrHMyeckue BbIpaXEHHs, MOPSI0K
BBINIOJIHEHUS OMEpaluid B JIOTUYECKUX BbIpaXeHMsX. Jlu3bloHKTHBHas (opma
JIOTUYECKUX BbIpaKeHUM. I[IpUMEHEHHEe K €CTECTBEHHOMY SI3bIKY: aHAIA3 H
dbopmanuzamnus  pacCy)KICHHM  CpeACTBAaMU  HMCUMCIICHHS  BBICKA3bIBAaHUMH,
CTaHJapTHBIE cXeMbl (popmanuzanuu. CXxemMbl IPABUIBHOTO JIOTHYECKOTO BHIBOJA.

[Tpesentauus: Mcuncnenue BbICKa3bIBaHUI, OCHOBHOM HA0Op JIOTHUYECKUX
omnepanui: KOHBIOHKLMS, [IU3BIOHKLHWS, CTPOTas IW3BIOHKLHWS, OTPHULAHUE,
UMIUTMKALNS, OSKBUBAJIEHTHOCTh, MX TaOIMIBl HMCTHUHHOCTU. Jlormueckue
BBIPDAKEHUS, TOPANOK BBIIIOJIHEHUS ONEPAMA B JIOTMYECKUX BBIPAKEHUSAX.
[Tpumep BeIUUCICHUS TaOIUIBI HCTUHHOCTH JIOTUYECKOTO BBIPAYKEHUS.

[IpoGnemuass auckyccusi: C TOMOIIBI0O METOJA MO3TOBOTO  IITypMa
OOCY>KIIeHHE BOIPOCOB, OTHOCAIIMXCA K aHAJIUTUYECKOM 3aluCU MHOKECTB,
3aJlaHHbIX reoMeTpuuecku. Tabmuibl UCTUHHOCTH. CMBICIIOBas HMHTEpIIPETAIUS
JIOTUYECKHUX ONEPALUH.

[Ipesenranusa: Ilpumep pemreHus 3amad MO MCYUCICHUIO BBICKA3bIBAHUMU.
CxeMmbl MPaBUIIBHOTO JIOTUYECKOTO BBIBOJIA.

Pasznen Il. Anredopa (2 gac.)

Jexknus 2.

Tema 2. DsiemenThI BekTOpHOro anaausa (0,8 gac.)

Beenenne - mnpeseHranus. OCHOBHBIE NOHSTHS BEKTOPOB; OIPENECICHUE
BEKTOPA; IJINHA BEKTOPA; TEOMETPUUYECKAsl CyMMa BEKTOPOB; YMHOKEHUE BEKTOpA
Ha YUCJIO0; CKAIIPHOE IPOU3BEICHUE BEKTOPOB.

Tema 3. DiieMeHTHI MATPUUHOTrO aHaau3a (1 yac.)

Beeaenue - npeseHranus. Marpuna, OCHOBHBIE IOHSTUS U ONPENCIICHUS;
meron Kpamepa perieHusi CUCTEMbl JHHEHHBIX alreOpandecKux YpaBHEHUU C
TpPEMSI HEU3BECTHBIMH.

Tema 4. Ananautnueckas reomerpus (0,2 yac.)

Bexnenue - npezenrauus. [IpsiMas Ha MI0CKOCTH, 0011I€€ YpaBHEHUE TIPSIMOI,
ypaBHEHUE NPSIMOM € YIIOBBIM KO3(P(ULIUEHTOM, YpPaBHEHHE MPSIMON TPOXOASILEH
4yepes3 ABE TOYKH.

Pazgen |11. MaremaTuueckuii anaau3s (8 yac.)

Jexknusa 3.
Tema 5. IIpenennl (2 yac.)
BBenenue — mnpeseHTanus. 3amada Ha CIOXKHBIE MPOLEHTHI. 3aaadya o

MOCJICIOBATEILHOCTH  JAUAMETPOB  BIMCAHHBIX  OKPY)KHOCTEW. 3ajadya o
MOCJICIOBATEILHOCTH CYMM JMAMETPOB BIIMCAHHBIX OKPYXKHOCTEH. 3amada o
MaTEeMaTUYeCKOM MasTHUKE. 3ajada O BBIUMCICHUH Tiomanu ¢urypsl. [Ipenen
YHUCJIOBOM TOCJEI0BaTEeIbHOCTH. BTopon 3ameuarensHbld npenen. [Ipenen
byHKIIMM B OECKOHEYHOCTH M B TOUYKE, UX TeoOMEeTpuueckuii cMbici. CBoicTBa



npenenoB GyHKIMH. beckoHeuHO Masble BETWYMHBI U MX CBOMCTBA. beckoHeuHo
OonbllIMe BEIMYMHBI W HUX CBOHCTBa. CBSA3b MeXAy OECKOHEUHO MalbIMU U
OECKOHEYHO O0NbIIMMU BeIMYMHAMHU. OCHOBHBIE METO/bI BBIYMCIICHUS MPEEIIOB.
O0006111eHNE BTOPOTO 3aMeyaTeabHOro npeaena. [lepBelii 3aMmeuaTenbHbIi npeaen.

Jlekumus 4.
Tema 6. IlpouszBognasi (1 yac.)
BBengenne - mnpe3eHTauusa. 3ajaya O CKOPOCTM JBWKEHHUSA. 3ajada o

MIPOM3BOAUTENLHOCTH TpyAa. 3ajada o KacareiabHou. OmpeeneHne mporu3BOHOM,
€ee MEXaHM4YeCKUid M reoMmerpuueckuil cmbica. IlpaBuna muddepeHumpoBanus.
Tabnuna npousBoasbix. [Ipon3BogHas HesIBHOW (QyHKIUU.

Tema 7. Ilpumenenue nmpousBoanoii (1 gac.)

[TpaBuno Jlomurans. uddeperiman dyHkuun. ['eoMeTpuueckuii  CMBICI
middepentmana. [lpuOmkeHHble BbMUCICHUS @pyd nomoumM uddepeHumana.
HccnenoBanre (GyHKIHMH U MOCTpOEHUE Tpaduka. ACUMOTOTHI rpaduka GyHKIUU.
Bospactanne u yObiBaHue (YyHKUIMH, IKCTpeMyMbl (QyHKIHMH. BBITYyKIOCTH U
BOTHYTOCTb (DYHKIIMH, TOUKH Ieperuoa.

Jexknus 5.
Tema 8. IlonsaTue HeonpeaeaeHHOro uaTerpasa (1 gyac.)
Benenune - mpesentaumsa. Heompenenennsit  umHTEerpan.  CBoiicTBa

HEOMpeAeTICHHBIX HHTETpaioB. Tabnuia HeonpeaeaeHHbIX nHTerpaioB. [Ipumepsl
BBIYUCJICHUS HEOTPEICTICHHBIX MHTErPAJIOB. 3aMeHAa MEPEMEHHBIX (ITOJICTAHOBKA).

Tema 9. Onpenesiennnlii uuTerpad (1 gac.)

BBenenue - mpeseHtauus. OnpenesneHHbI MHTErpajl, OCHOBHBIE CBOWMCTBA.
®opmyna Herorona-Jleitbnuiia. Berurciienue uHTerpaia 4epe3 HeompeneeHHbIHN
nHTerpai. [Ipumep.

[Ipesentanusa: CBoiicTBa  ompenesieHHOro  uHTerpana. IlpuMenenue
ompeiesIeHHOro uHTerpana. HecoOCcTBEHHbIE MHTETPAIBI.

Jlexknus 6.

Tema 10. /IudppepeHnmaibubie YypaBHEHUSI ¢ Pa3ae s OIIUMHCS
nepemeHnbiMu (1 yac.)

BBenenune — mpeseHTarus: ucnoyib3oBaHue auddepeHImaibHbIX YpaBHEHUN
JU1S. MOAEUPOBAHUS MTPOLIECCOB B SKOHOMUKE, UHKEHEPHUH U IPYTUX OTPACIIsX.

OcHoBubie moHaTHs. OOBIKHOBEHHBIE aU(depeHInanbHble YpaBHCHUS C
Ppa3aETAIOUIMMUCS IEPEMEHHBIMU.

Tema 11. Crenennbie psiabl. (1 yac)

BBenenue — mpe3eHTalMs: WCMOJIb30BaHWE (PYHKIMOHAIBHBIX PSAIOB IS
IIPOLIECCOB B 3KOHOMHUKE, HHXKEHEPUH U IPYTUX OTPACIAX



[TonsiTue CXOOUMOCTH M PACXOJUMOCTH YHCIOBOTO U (YHKIMOHAIHLHOTO
psina; CTENEHHBIE PSIbI, BHIPAKEHUE DJIEMEHTApPHBIX (QYHKUUNA Yepe3 CTeNeHHbIC
psiasl; psan Teunmopa.

[IpesenTanusa: PaznokeHue B CTENEHHBIE psAbl Teiyiopa >IEMEHTapHBIX
¢Gynkuumid. [Tpumepsi.

Pasnen |V. Teopusi BeposiTHOCTeld M MaTeMAaTH4eCKas CTATHCTHKA,
3JIEMEHTBI TEOPUHU PUCKOB. (2 yac.)

Jleknmus 7.

Tema 12. Teopusi BeposSITHOCTEH M MaTeMaTH4YecKasi CTATUCTHKA,
3JIEMEHTbI TEOPUM PUCKOB. (2 4ac.)

BBengenne - mpesenrauus. Mcoeitanus u  coObiTua.  Kiaccuueckas
BEpOSTHOCTh. (CTaTUCTHUYECKAash BEpPOSTHOCTb. [ eomeTpuyeckass BEPOSTHOCTb.
JIMCKpeTHBIE CTydailHbIE BEIUYUHBI. MOMEHTBI TUCKPETHBIX CIIyYalHbIX BEJIMYKH.
HenpeppiBHble cnydaiiHble BeIMYMHBL. MOMEHTBI HENPEPBIBHBIX CIyYalHBIX
BeIMYMH. BpIOOpOYHBIE paclipesesieHrs, BbIOOpOYHbIE MOMEHTHL. PaBHOMeEpHOE
pacripeeneHue. Iloka3arenbHOE (9KCTIOHEHIAJIBHOE) pacrpeneneHue.
HopmanpsHoe pacnpeneiieHue.

Pa3znen V. MaTtemaTnueckasi 00padorka ungopmamnum. (2 yac.)

Jlexnust 8.

Tema 13. MaTtemaTudeckasi 00padoTka uagopmanuu. (2 yac.)

Beenenue — mnpeseHrtarus. OCHOBHBIC TIOJOKEHHUSI TECOPUM U METOJIOB
MaTeMaTUYECKUX  CPEICTB  MPEACTaBICHUs  UHPOpMAIUU,  DJIEMEHTOB

MaTeMaTUYECKOW CTAaTUCTUKH, KOTOpPbIE pacCMAaTPHUBAIOTCS B  JIOTMYECKOM
B3aMMOCBSI3M KaK MEXIy OCHOBHBIMM pa3leiaMd, TaK M B PEUICHUU
npodecCHOHaNBHBIX ) 3a/1a4.

['mcTorpaMmpl  CTaTUCTUYECKOTO PACTIPECICHUs] BBHIOOPOYHBIX YacTOT U
OTHOCHUTEJIbHBIX YaCTOT, TMCTOTPaMMbl HHTEPBAJIbHBIX 4YacTOT. MHTEpBajgbHbIC
BBIOOPOYHBIE OILICHKU. ODMIupudeckas (QyHKIus pacupeneienus. IIpornosnoe
YPaBHEHUE JINHENHON PETPECCHH.

[Ipesenrtanus: Vcnonp3oBaHue maTeMaTH4YeCKOM 00paboTku uHPOpMaIUU
JUISL PEIEHUs 3a/1a4 B 3KOHOMUKE, HHXXECHEPUU U APYTUX OTPACTISAX.

Pa3nen V1. djemMeHTHI TEOpUN NPUHATHSA PelieHuii (2 yac.)

Jexknus 9.

Tema 14. DiieMeHTHI TEOPUU NMPUHATHS pemieHui (2 yac.)

BBenenne - mpe3eHtauus. 3agaud  TEOPUM  NPHUHATUSA — PELICHUU.
Knaccudukanuss mozaeneil W METONOB NPUHATUS pelieHud. MojeaupoBaHue
OJIHOKPUTEPHAIBHBIX 3a7a4 MPUHATUS perieHus. Moaenu U MeTOoAbl JTUHEWHOTO
nporpammupoBanus (JII1). I'paduuecknit meton pemenne 3amau JIII. JlepeBbs
pemennil. Kpurepun MakCUMalIbHOTO 0KUJa€MOTO IUIATEXKA.



Jlekuiuu TIPOBOJUTCS C HCIONB30BAHUEM DJJIEMEHTOB METO/JAa AKTHBHOTO
o0y4eHUs «IpoOIeMHAs JTCKIIH.

. CTPYKTYPA U COAEPKAHUE NPAKTUYECKOM YACTH
KYPCA

HpaxkTnyeckue 3anaTus (36 yac.)

3ansitue 1. MaTemaTu4yeckasi JIOTHKA W IUCKPeTHAsl MaTeMaTHKa (2
yac.) [lpumensemcs memoo akmusHo2o o0y4eHus «kKoonepamusrHoe ooy4eHue
1. HavanpHble IOHSATHS TEOPUH MHOXKECTB.
2. DeMeHThl 1 MHOJKECTBA.
3. CiocoOwI 3a1aaust MHOKECTB. [IpuMepsl MHOXKECTB.
4. Onepanyd HaJl MHOXKECTBAMU: OOBEIUWHEHHE, MEpeceYeHUe, OTPUIIaHUE,
CUMMETpPHUYECKas pa3HOCTh, YHUBEPCYM, JOTOJHEHHUE.

o1

. MuTepnperanus onepanuii HaJl MHOXECTBaMU Kpyramu Jitnepa—BeHHa.
Hcuucnenne BbICKa3bIBaHUN: OCHOBHOW HA0Op JIOTHUECKUX ONEpAINi, X
TaOJIUIIBI UCTUHHOCTH.

o

7. ®opmanin3anus HECIOKHBIX BbICKA3bIBAHUM.

oo

. Meron nepebopa A0Ka3aTeabCTBa UCTUHHOCTH BBICKA3bIBAHMIA.

9. Pemenwue 3aa4 ¢ onepanusiMi HaJl MHO>KECTBaMHU, HA COCTABIICHUE TaOJIHII
UCTUHHOCTH  JIOTMUYECKUMX  BBIPAKEHUW, Ha  JIOKa3aTelbCTBO B
AHAJIUTHUYECKOM BHUJE JIOTMYECKMX BBIPAXEHUN, HA WHTEPHPETALNIO
CpeICTBaMHM HMCUHCIIEHUS BBICKA3bIBAHUI YTBEPXKIECHUN Ha €CTECTBEHHOM
A3BIKE.

3ansiTue 2. MaTeMaTH4ecKasi JIOTUKA U JUCKPeTHAasi MaTeMaTHKa (2

yac.) [lpumensemcs memoo akmueHo20 00yUeHUs «KKOONepamugHoe 00yueHue»

1. VcuncrieHnne BbICKa3bIBAHUN: OCHOBHOM HAOOp JIOTMUECKUX ONEpaLuil, ux
TaOJIMLIBI UCTUHHOCTH.

2. @opManu3alus paccyKI€HUH Ha ECTECTBEHHOM S3bIKE JIOTMYECKHUMHU
(dopMysaMu UCUHCIICHUS BbICKA3bIBAHUM.

3. [IpoBepka HCTUHHOCTU JIOTMYECKUX BBIPAXKEHUM  aHATUTHUYECKUMU
CpEICTBAaMU U 10 TaOIMIIAM UCTUHHOCTH.

4. Jlu3bploHKTUBHAs HOpMalibHas (popma sorudeckux Boipaxenuit (JJHD).

5. Pemienne 3agau  dopmanuzanu  pacHpoOCTPaHEHHBIX  (CIOXKHBIX)
BBICKa3bIBAHU M.

3anstue 3. Meroa Kpamepa (2 gac.)

1. Onpenenurenu 2-ro U 3-r0 NOpsiAKA.



2. Meton Kpamepa 17151 ciCTeMBbI JIMHEWHBIX anreOpandeckux ypaBHEHHH ¢ 3-
sl HEU3BECTHBIMH.

3. Onepanuu ¢ MaTpuilamMHu.

3ansitue 4. Bekropsl (2 yac.)

1. Apudmernyeckasi cyMMa BEKTOPOB.

2. YMHOXEHHUE BEKTOpa Ha YMCIIO; JJIMHA BEKTOPA.

3. CkansipHO€ MPOU3BEACHNUE BEKTOPOB.

4. BekTOpHOE MPOU3BEIEHNE BEKTOPOB, IUIONIab TPEYTOJIbHUKA.

5. CMmemaHHoe TPOU3BENCHHE  BEKTOPOB, 00bEM  MNUpPaAMUILl U

napajuieienumneaa.

3ansaTue 5. [Ipeaeas! (2 yac.)

1. Ilonarue GpyHKIUH.

2. CiocoOnI 3amanust QyHKITHU.

3. OcHOBHEBIE XapaKTePUCTUKU byHKIUU: YETHOCTh-HEUETHOCTb,
MOHOTOHHOCTh, OTPAHUYEHHOCTb.

4. O0patHast GyHKIIHSL.

5. CnoxuHast QyHKIHS.

6. OCHOBHBIE AJIEMEHTapHbIE QYHKIIUU U UX TPAPUKH.

7. Beruncnenue npeenaoB Nocaeq0BaTeIbHOCTH U (PYHKLIUH.

8. PackpriTre HEOnpeIeICHHOCTEH.

3ansTue 6. 3aMeuaTeabHbIE Mpeaeabl (2 yac.)

1. Bropoii 3ameyvarenbHbId Ipeed.

2. IlepBblit 3aMeyUaTenbHBIN Mpeen.

3. Beruncnenue npeaenos

3aunstue 7. [IpousBoanbie (2 yac.)

1. ITpoBepka 3HaHUS TaOIHIIBI TPOU3BOAHBIX. PaboTa 1o kapToukam.

2. Texnuka nuddepeHIpoBaHus.

3. [IpaBuito Jlonmurams

4. VccnenoBanue (QyHKIMH.

3austue 8. Konrpoabnas pa6ora Ne 1 «Auredopa u mMareMaTHYecKHil

anajau3» (2 yac.)

1. Onepanuu ¢ MaTpuIlaMy U BEKTOPaAMHU.

2. Pemienve cucTteMbl JIMHEWHBIX alreOpandecKuX ypaBHEHUH METOIOM
Kpamepa.

3. Haxoxnenue npesenoB mociaeaoBaTeIbHOCTEN U (DYHKITUH.

4. Haxoxxnenue npeaesioB GyHKIMI, UCTIONB3Ys 3aMeydaTebHbIe MPe/ebl.

5. [Ipumenenue npasuia Jlonurarns.

6. Beruucnenue npon3BoIHON HESIBHOUM (QYHKIIUU.

3anstue 9. Heonpenenennnblii maTerpas (2 gac.)



1. TlepBooOpa3Hasi.

2. HeonpeneneHHbl UHTETPAI.

3. OCHOBHBIE CBOMCTBA HEONPEAEICHHOIO UHTErpaJIa.

4. Tabnuia HeoNpeaeIeHHbIX HHTErPAIIOB.

5. IpaBuiia HENOCPEACTBEHHOIO HHTErPUPOBAHMUS.

6. 3aMeHa NEepPEMEHHBIX I HEONPENEIEHHOT0 HHTErpaja: IOACTaHOBKA
BMecTo X Qpynkiun U(X), 3amena nepemenssix t=@(X).

7. WHTerpupoBaHue ¢ UCIOJIb30BAaHUEM CBOMCTB qud depennnana.

3ansitue 10. OnpenesienHplii HHTErpan (2 yac.)

1. OnpenenieHHbIN UHTETPal.

2. OCHOBHBIE CBOMCTBA OTPE/ICICHHOTO HHTETPAIA.

3. ®opmyna Herotona-Jleitbnuma.

4. BeruncneHue uHTerpasa yepes HeonpeaeIeHHbIN HHTETpaJl.
ansitue 11. IuddepeHnnaibabie ypaBHEeHUsI U CTeNIEHHbIE PsAbL. (2 yac.) — B
3JIeKTPOHHO dopMe. 3aHITHE TPOBOAUTCS B PEKUME IJIEKTPOHHOTO OOYUECHUSI.
CryneHTbl, BBINOJHUB  MPEIBAPUTEIBHYI0  IOJATOTOBKY,  OOIIAIOTCA  C
npenojaBarelieM  MOCPEACTBOM  KoMmmbioTepa.  CTyJIEHTbl  BBINOJHSIOT
MPEIOKEHHYIO paboTy, MpenojaBaTelb KOPPEKTHUPYET W HAMpaBisieT padboTy
CTyJI€HTa, BBINOJHIET KOHTpodb. Jlig  ycmemHoW  paboThl  CTyAeHTaM
PEKOMEHTyeTCsl M3Y4YUTh MaTepualbl Jiekiuu 5 «JluddepeHuanbabie ypaBHEHUS
W CTENEHHBIE PAIBD JJIEKTPOHHOro Kypca «Marematuka Core 2» wu
COOTBETCTBYIOIIME pa3desibl PEKOMEH/IOBAHHOW nuTeparypbl. HalilTu OTBETHl Ha
80NPOCHL 0151 NPEd8aAPUMENbHOLU CAMON0020mosKuy. JIiis BBITIOTHEHUS 3adaHUs
TEKYIEr0 3aHsATUSl CTyJACHTaM PEKOMEHIYyeTCSd U3YyUUTh MemoouuecKue
PpeKoMeHOayuu no 8bINOIHEHUI0 3a0ay U PEIIEHUE PUMEPOB KAACCHO20 3A0AHUSL.

1. Haxoxnenue oOmiero pemenus auddepeHnalbHOT0 YpPaBHEHUS C
pa3aeaIOIMMHUCS IEPEMEHHBIMH.

2. ®opmymna Teitnopa. Paznoxenue GyHKINI B CTETICHHBIE PSIIBI.

3ansTue 12. Kourpoabnas padora Ne 2 «IIpon3BoaHbie, HHTErpaibl,
nuddepeHunaIbHbIe yPABHEHUS»(2 Yac.)

1. BeluncneHnue npou3BOAHOM CIIOXKHON (DYHKITUU.

2. HaxoxxmeHrne WHTEpBAJIOB MOHOTOHHOCTH M DKCTPEMYMOB (DYHKITUH.

3. Okcrpemymbl pyHkuuu. [Toctpoenue rpaduka GyHKIMH.

4. BeryucieHue HeonpeaeICHHOTO HHTerpaa.

5. Brunciienue onpeieIeHHOro HHTErpara.

6. UccnenoBanune cXoAMMOCTH HECOOCTBEHHOTO MHTETpaa.

7. Haxoxnenue oOmiero pemrenne audGepeHuaibHoro  ypaBHEHUS C
pa3ACIISIIOUIMMHUCS TIEPEMEHHBIMU.

8. Paznoxxenue QyHKIU B cTeneHHbIE psijibl 110 hopmyiie Teitnnopa.



3ansTue 13. Teopusi BeposiTHOCTEli 1 MaTeMaTH4YecKasi cTaTUCTHKA (2
qac.)
1. Knaccuueckasi, cTaTucTU4eCKasi U FreOMETPUUYECKast BEPOSITHOCTb.
2. JIUCKpEeTHBIE U HENPEPBIBHBIC BEJIUYUHBI.
3. Marematuyeckoe OXHAaHUE, MAUCIEPCHS, CpEAHEE KBaJApaTUYECKOE
OTKJIOHEHUE JUCKPETHBIX U HETIPEPBIBHBIX CIIyYalHbBIX BEJIUYUH.

4. BwiOopka.

5. Beibopounast cpemHsisi, JAMCIEPCHUS MW CpeaHEe  KBaIpaTHUYECKOe
OTKJIOHEHHE.

3ansitue 14. MaTemaTndeckasi 00padorka madopmanuu (_2 4ac.)

1. IlocTpoeHue rucTorpaMM CTaTUCTUUECKOTO PACIIPENETICHMUSL.

2. HaxoxaeHne nHTepBaIbHBIX BEIOOPOYHBIX OIICHOK.

3. HaxoxaeHne mporHo3HOTO ypaBHEHUS TMHEHHOM PErpecCcui.

3ansarue 15. Konrpoabnas padora Ne 3 «Teopusi BeposiTHOCTEH M
MaTeMaTHYecKasi 00padoTka uHpopmanum» (2 yac.)

1. Knaccuueckasi, reoMeTpudeckasi 1 CTaTUCTUYECKAsI BEPOSITHOCTb.

2. JIluckpeTHble BENUYUHBI. MaTeMaTH4ecKoe OKUaHue, JUCIIEPCUsi, CpEaHEe
KBaJpaTUYECKOE OTKIIOHEHHUE TUCKPETHBIX CIIy4alHbIX BEIUYMH.

3. HenpepriBHbIE BenWYWHBI. MaTeMaTH4eCKOe OXKUAAHHUE, JHUCIIEPCHS,
CpeHee KBaAPATHIECKOE OTKIOHEHUE HETIPEPBIBHBIX CIIyYalHBIX BEIUYHH.

4. BeiOopka, BBIOOpOYHAs CpEIHAs, AHWCHEpCHs, BBIOOPOYHOE CpeIHEee
KBaJpaTHYECKOE OTKIIOHECHHE.

5. BbIunCIIeHHE PUCKOB.

6. Haiitu BbIOOpOUHBIE MOMEHTHI. [1OCTPOUTH THCTOTpAaMMy HHTEPBAIBHBIX
yacToT. HaliTu pacnpesneneHne OTHOCUTENbHBIX BEIOOPOUHBIX YacToT. [locTpouTh
AMIUPUYECKYIO (PYHKIIMIO pacIpeieTICHHMSL.

7. HaiiTu noBepHUTENbHbBIN HHTEPBAJL.

8. HaiiTi mporHo3Hoe ypaBHEHHE JIMHEHHOUN PETPECCHH.

3ansatue 16. Teopuss npunsTus pemenmii. IlpuHsTHE pelieHuii B
yCJI0BHSIX pucka (2 yac.)

1. Pemienue 3amay TPUHATHUS PELICHUM B YCIOBUSX pPHUCKAa C MOMOUIBIO
JIEPEBBEB PELICHUM.

2. Ucnonb30BaHue CpeTHETO KBAPATUYHOIO OTKIOHEHUS, KaK MEpPhI pUCKA.

3. Pemenue 3anau.

3anusatue 1/. Jluneiinoe nporpammupoBanue IlpunsiTne pemeHuii B
YCJIOBHSIX omipeaesieHHOCTH (2 yac.)

1. CocraBnenue MaTeMaTUYECKUX MoZEeNnen 3a1a4 JIMHEWHOTO
IPOrpaMMUPOBAHMUS.

2. Pemenue 3a1auul TIMHEHHOTO MPOrPaMMHUPOBAHUSI TPAPUUECKUM METOJIOM.



3ansarue 18. KonrpoabHas padora Ne 4 «Teopusi npUHATHSA pelIeHUH U
AUCKPeTHAsi MaTeMaTuKa» (2 yac.)

1. ITocTpouth AepeBO peUIEHU U HAWTH ONTUMAIBHOE PELICHHE.

2. CocTaBUTh MAaT€MAaTHYECKYIO MOJEIb CUTYAl[MOHHON 3a1a4d JIMHEHHOTO
IPOrpaMMHUPOBAHUS U PEUIUTH 33/1a4y rpauuecKuM METOIOM.

3. 3anucaTh aHAIMTUYECKH BBIJICIICHHYIO YaCTh O0JIACTH.

4. IIpoBepUTh HAa HCTHHHOCTD JIOTUYECKOE BBIPAKEHUE.

5. Pemnth goruyeckyto 3a1aqy cpeCcTBAMU NCUUCIICHUS BBICKA3bIBAHHIA.

1. YYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSI

VY4eOHO-METOINYECKOE oOecrieueHue CaMOCTOATEIbHON paboThI
oOyyaromuxcs 1Mo aucuuruinHe «MaremaTtuka» npejactasieHo B [Ipunoxenuun 1 u
BKJIFOYAET B ceO4:

IUIaH-TPa(UK BBINOJIHEHUSI CAMOCTOSITEIbHOM pabOThI IO AUCLHUILIIMHE, B TOM
YKCJIE IPUMEPHBIE HOPMBI BPEMEHH Ha BBINIOJHEHHUE 10 KaXJI0MY 3aJaHUIO;

XapaKTepUCTUKa 3aJaHUl JJI1 CaMOCTOSITENIbHOM paboThl 0OyYaroOIIUXCS U
METOIMYECKNE PEKOMEH/IAllUU IO X BBIIOJIHEHHUIO;

TpeOOBaHWS K  NPEACTABICHUIO W O(DOPMIEHHIO  PE3YJIbTATOB
CaMOCTOATENbHON pabOTHI;

KPUTEPHUH OLICHKHU BBINOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXKEHUWS IIEJIEM KYPCA

No | KonTposmpyemeie Konp! 1 Tamnsr hopmupoBaHus OrneHOYHBIE CpPEICTBA
n/m | paszensl / TeMbl KOMIIETEHIINH TEKYIIAN IIPOMEKYTOUHAs
JUCLHUTIITUHBI KOHTPOJTb aTTecTanus
3HAeT tect (TTP-1); Bonpocsr 69-76
KOHCIIEKT U3 NIEpEeYHs
(TIP-7) BOTIPOCOB JIJIst
MOJATOTOBKU K
3a4ery
Maremarnueckas yMeeT A3; [Tpumepsr 18-20
JIOTHUKA U OK-5 JKCIIpece- U3 IIPUMEPHOTO
! JUCKpETHas ) KOHTPOJIb BapUaHTa
MaTreMaTuKa (TTP-2) MPAKTUYECKUX

MIPUMEPOB ISt
3ayera

BJIaJeeT KOHTPOJIbHASL | IPUMEPHBIi
pabora Ne 4 | BapuaHT
(T1P-2); KOHTPOJIbHON




paboter Ned

3ayer
DJIEMEHTHI OK-5 | 3naer tect (ITP-1); Bonpocsl 1-19
MaTPUYHOTO U KOHCIICKT U3 TIEpEYHs
BEKTOPHOT'O (TIP-7) BOITPOCOB JIJIst
aHam3a, MOJITOTOBKH K
aHATUTHYECKAs 3a4yery
TEOMETPHUSI yMeeT 13; npumepsl 1-2 u3
AKCHpecc- IPUMEPHOTO
KOHTPOJITb BapHUaHTa
(TIP-2) MPAKTHYECKUX
IPUMEPOB JIJIsS
3ayera
BJIQJICET KOHTPOJIbHAS | IPUMEPHBIi
pabora Ne 1 | BapuaHt
(T1P-2); KOHTPOJIHLHOM
paboter Nel
3a4yer
3HAeT tect (ITP-1); Bomnpocsr 20-52
KOHCIICKT U3 TICpEYHs
(TTP-7) BOTIPOCOB JIJIst
MOJITOTOBKH K
3a4yery
ymeeT 13; [Tpumepsnr 3-10
JKCIpecc- U3 IPUMEPHOTO
MaremaTHuecKuii OK- 5 KOHTPOJITh BapHaHTa
aHaIu3 ) (TTP-2) MPaKTUYECKHUX
PUMEPOB JIJIs
3ayera
BIIaJI€ET KOHTPOJIbHAS | IPUMEPHBIH
pabora Ne 1 | BapuaHt
(TIP-2); KOHTPOJIbHOH
pabotsl Nel, Ne2
3ayer
3HaeT tect (ITP-1); Bompocer 53-68
KOHCTIEKT U3 TIepevHs
(TIP-7) BOTIPOCOB JIJIst
Teopus
. MOJITOTOBKH K
BEPOSITHOCTEH U
3a4yery
MATEMATIHECKAT | - 5 yMeeT 13; [Tpumepsr 11-17
CTaTHUCTHKA,
>JIeMEHTHI TeopHII AKCHpecc- U3 IPUMEPHOTO
KOHTPOJITh BapHaHTa
PHCKOB
(TTP-2) MPAaKTUIECKUX

MIPUMEPOB ISt
3ayera




BJIaJIEET KOHTPOJIbHASL | IPUMEPHBIN
pabora Ne 3 | BapuaHt
(T1P-2); KOHTPOJIBHON
paboTsr Ne3
3a4yer
3HAeT tect (ITP-1); Bonpocsr 84-88
KOHCIICKT U3 TIEpEYHs
(TTP-7) BOIIPOCOB ISt
MOJAITOTOBKH K
3a4yery
ymeeT 13; [Tpumepsr 23-24
IKCIpecc- U3 IPUMEPHOTO
MaremaTunyeckas P PHMEP
KOHTPOJITb BapHaHTa
5 obpaboTka OK-11 P P
(TIP-2) MPAKTHYECKHX
uHpopmanuu
IPUMEPOB JIJIst
3ayera
BIIaJICET KOHTPOJIbHAS | IIPUMEPHBIN
pabdora Ne 3 | BapuaHT
(T1P-2); KOHTPOJIBHOMI
pabotbr Ne3
3a4yer
3HaeT tect (ITP-1); Bomnpocer 77-83
KOHCIIEKT U3 TIepeyvHs
(TTP-7) BOTIPOCOB JIJIst
MOJITOTOBKH K
3a4yery
eeT 3; [Tpumepsr 21-22
Teopus npuHATUS yM A PHMED
. JKCHpecc- U3 IPUMEPHOTO
peIeHMiA,
. OK- KOHTpPOJIb BApUAHTA
6 JIMHENHOE
11 (TTP-2) MPAKTUIECKUX
IPOTPaMMHUPOBaH
TIPUMEPOB JIJIst
ue, rpadsl
3ayera
BIIQJICET KOHTPOJIbHASL | PUMEPHBIN
pabora Ne 4 | BapuaHt
(TIP-2); KOHTPOJIbHOH
paboTsl Ned
3ayer

TunoBbie KOHTPOJIBHBIC 3aJIaHNA, MCTOAUYCCKHUEC MAaTCPUAJIbI, OITPCACIIAIONINC

MpOLEAYpPhl OLICHUBAHUA 3HAHUM,

YyMEHUH W HaBBIKOB M (WJM) OMbITa

ACATCIIBHOCTHU, a TaKXC KPUTCPHUHM M I10KA3aTCIIH, H€O6XOJII/IMBIC JJIA OLCHKH

3HAHWM, YMEHWM, HABBIKOB U XapaKTEpU3YIOLIue
KOMIIETEHIMA B  MPOLECCE  OCBOCHUSA

npeacTasiieHsl B [Ipunoxenuu 2.

sTanbel  (HOPMUPOBAHUS

oOpa3zoBaTeabpHON

MIPOrPaMMBl,




V. CIIMCOK YYEBHOM JIUTEPATYPbI U UH®OPMAILMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTepaTypa
(onnexmponnvie u neuammvie uz0anus)

1. byrpos .C., Hukomnbckuit C.M., DneMeHTH JIMHEWHON anreOpbl u
aHaJUTUYeCKoW reoMerpuu. 8-oe u3a.: [poda, 2006 r., 285 ctp. Beicmas
MaTeMaTHKa : YYeOHHMK JUIsl BY30B . [B 3 T.] : T. 1 . DeMEHTHI TMHEWHOU aJireOphl U

anagutndeckor reomerpun / S. C. byrpos, C. M. HukoabCKuii.

2. [Tuckynos H.C., luddepeHunanbHoe U HMHTETpadbHOE HCUYHMCICHHE (B
2.1.): T.1: yuebHOe mocobue Jyisi TeXHUYeCKuX BYy30B: Mocksa, uTerpan-Ilpecc,
2010 r., 415 crp. duddepennmnansioe u MHTErpaITbHOE MCUMCICHHS : ydeOHOE

nmocooue s Texauuyecknx By30B . [B2 1.] : 1. 1 / H. C. IInckyHOB.

3. [luckynos H.C., Juddepenuuanibnoe u uHTErpagbHOEe HcUucieHue (B
2.1.): T.2: yaeObHOe mocobue Il TeXHHUUECKUX BYy30B: Mockga, uTerpan-Ilpecc,
2009 r., 544 ctp. HuddepeHimanbHoe U UHTETPAIbHOE UCUUCICHUS . [B 2 T.] : T.

2 : yuyebHoe nocobue st texandeckux By30B8 / H. C. [IuckyHOB.

4. I'mypman B.E. Teopust BeposITHOCTE M MaTeMaTU4yecKas CTaTUCTUKA. —

M.: HOpairt, 2013 1., 479 crtp. Teopusi BeposSTHOCTEW U MaTeMaTHYecKas

CTAaTUCTHUKA : Y4eOHOe mocobue st OaKaIaBpoB : VueOHOe 1mocooue i By30B / B.

E. I'mypmas.
http://www.biblio-online.ru/thematic/?8&id=urait.content. CC12815A-568B-4A42-

8FE2-BC6F4D82ACB4&type=c_pub

5. I'mypman B.E. PykoBoICTBO K pelieHuIo 3a7a4 10 TEOPUU BEPOSATHOCTEN U

MaremMarndeckon craructuke.— M.: FOpaiit, 2013 r., 404 ctp. PykoBojicTBO K

PEIICHUIO 33J1a4 110 TCOPHMU BEPOSTHOCTEH M MATEMATUYCCKONW CTAaTUCTHUKE :

yaeOHOe mocobue 1 OakaiaBpoB : yvueOHoe rmocooue g By308 / B. E. 'mMmypMmas.
http://www.biblio-online.ru/thematic/?10&id=urait.content.12 A6BE84-CE64-
4474-A708-02D4FE6GD4E33&type=c pub

6. Kpemep H.ILI. Teopust BepoITHOCTEN U MaTeMaTUYECKasi CTATUCTHKA. — M.

IOHUTU-JAHA, 2007 r., 551 ctp. Teopus BeposTHOCTEW M MaTeMaTHyecKas

CTATUCTHUKA . V‘I€6HI/IK AJI1 BY30B ITIO 3KOHOMHWYCCKHUM CIICHHUAJIBHOCTIAM / H. 1.

Kpewmep.



https://lib.dvfu.ru:8443/lib/item?id=chamo:248550&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:248550&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:248550&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:684800&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:684800&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:684803&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:684803&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694248&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694248&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694248&theme=FEFU
http://www.biblio-online.ru/thematic/?8&id=urait.content.CC12815A-568B-4A42-8FE2-BC6F4D82ACB4&type=c_pub
http://www.biblio-online.ru/thematic/?8&id=urait.content.CC12815A-568B-4A42-8FE2-BC6F4D82ACB4&type=c_pub
http://lib.dvfu.ru:8080/lib/item?id=chamo:694250&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694250&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694250&theme=FEFU
http://www.biblio-online.ru/thematic/?10&id=urait.content.12A6BE84-CE64-4474-A708-02D4FE6D4E33&type=c_pub
http://www.biblio-online.ru/thematic/?10&id=urait.content.12A6BE84-CE64-4474-A708-02D4FE6D4E33&type=c_pub
http://lib.dvfu.ru:8080/lib/item?id=chamo:275828&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:275828&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:275828&theme=FEFU

7. UBanoB b.H. JluckpetHas Maremaruka. AJITOPUTMBI U TIPOrPAMMBI.
Pacmmmpenssiii kype / Yuebnoe nocooue. I'pud Mwunucrepcrtsa oOpazoBaHus 1
Hayku Poccuiickoii ®epepaumun. — M: MsBectusa, 2011. — 512 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:418440&theme=FEFU

8. HoBukoB A.W. Teopusi mpUHATHS pEIICHUNA M YIpaBJICHUE PUCKAMU B

(brHAHCOBOH M HAIOTOBOM cepax [DIeKTpoHHBIN pecypc]: yaeOHoe mocobue / A.
N. HoBukos, T. 1. Conoakas. M: Jlamkos u K°, 2015. — 284 c.
http://www.iprbookshop.ru/14100. — 3BC «IPRbooks»

9. Opnos A.M. OpraHuzaliiOHHO-3KOHOMHYECKOE MOJICIMPOBAHUE: TEOPUS
NPUHATHS perieHuit: yueOHuk 11 By30B / M.: KaoPyc , 2011. - 568 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:298345&theme=FEFU

10. COopHMK MHAMBHUIYaTbHBIX 33JaHUI MO BBICIIEH MaTEeMaTHKE : y4eOHOe

nocoOue NIl NHKEHEPHO-TEXHUYECKHUX CIIeHMaIbHOCTEN BY30B. B 3 4. : u. 1 / [A.
[1. Pa6ymiko, B. B. bapxaros, B. B. [epxaBeu u ap.] ; nox obur. pea. A. IL
Ps6ymiko.: Munck, Axkanemkuaura, 2013r., 270 ctp. COOpHUK MHAMBUIYATbHBIX

3aJaHMl IO  BBICHIEH MAaTeMaTHKE : Vv4eOHOEe I0co0Me JUId WHYKEHEPHO-

TEXHUYECKMX CHEIMaIbHOCTEH By30B . B 3 u. : y. 1 / [A. II. Pa6bymxko, B. B.
bapxaros, B. B. JlepsxaBen u1 ap.] ; moax oomr. pea. A. I1. PaOymko.
http://e.lanbook.com/books/element.php?pll id=65408

11. COOopHUK MHAMBUAYAIbHBIX 33JaHHI MO BICIIEH MaTEMaTUKE : yueOHOe

nocooOue Nyl MH)KEHEPHO-TEXHUYECKUX CIeIaIbHOCTEN BYy30B. B 3 4. : u. 2 / [A.
[1. Pa6ymiko, B. B. bapxaros, B. B. [epxaBeu u ap.] ; nox obur. pea. A. IL
Psa6ymiko.: Munck, Akagemkaura, 2013 1., 352 ctp. COOpHUK MHIMBUIYATBHBIX

3aJaHUil IO  BBICHIEH MAaTEMATHKE : V4eOHOE I10COOME JUId WHXKEHEPHO-

TEXHUYECKUX CIEHAIbHOCTER BY30B . B 3 4. : 4u. 2 / [A. Il. Pab6ymko, B. B.
Bapxaros, B. B. epxaseir u ap.] ; mox o6ur. pex. A. I1. PaOyiko.
http://e.lanbook.com/books/element.php?pll id=65409

12. COopHUK MHAUBUAYATBHBIX 33/IaHUM 10 BBICIICH MaTeMaTHKE : yueOHOe
1mocooue NIl WHKEHEPHO-TEXHUYSCKHUX CIICIHMAIBHOCTEH By30B, B 3 4. : 4. 3/ [A.
I1. Ps6ymiko, B. B. bapxaros, B. B. [epxaBeu u ap.] ; nox obur. pea. A. IL
Ps0Oymiko.: Munck, Akagemkuura, 2013 r., 288 ctp. COOpHMK MHAMBUIYATLHBIX

3aJaHii 0O BBICIIENM MaTeMaTHKE : VvueOHoe 1oco0ue Uil  HWHKEHEPHO-

TEXHUYECKUX CHEeIMAIBLHOCTEX BY30B . B 3 4. : 4. 3 / [A. Il. Pa6ymiko, B. B.

Bapxaros, B. B. Jlepxasei 1 ap.] ;: mox o6ur. pea. A. I1. PaOymko.
http://e.lanbook.com/books/element.php?pll id=65410

13. COOpHUK WHIMBUAYAJIbHBIX 3aJaHUNA TO BBICHIEH MaTEMaTHKE
ydeOHOe MocoOue JIsi TEXHUYECKUX CHeIanbHOCTeH By30B. B 4 4. : u. 4 / [A. TL.

Ps6ymko, B. B. Bbapxaros, B. B. JlepxxaBeny u ap.] ; mox o6bm. pen. A. IL


http://lib.dvfu.ru:8080/lib/item?id=chamo:418440&theme=FEFU
http://www.iprbookshop.ru/14100
http://lib.dvfu.ru:8080/lib/item?id=chamo:298345&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:672991&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:672991&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:672991&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:672991&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=65408
http://lib.dvfu.ru:8080/lib/item?id=chamo:672994&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:672994&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:672994&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:672994&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=65409
http://lib.dvfu.ru:8080/lib/item?id=chamo:672995&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:672995&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:672995&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:672995&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=65410

PaOymiko.: Munck, Berimeimas mkona, 2010 r., 336 crp.  Muausuayansosie

3aJaHysg 10 BBICHIEH MaTeMaTHMKE : ydeOHoe 1mocol0ue Uil TEXHUYECKHUX

crienUaJILHOCTEN BY30B . B 4 4. : 4. 4 . OnuepalliOHHBIE UCUUCIICHUS. DJIEMEHTEI

TEOPUU YCTOMUYUBOCTHU. Teopus BEPOATHOCTEN. MaTreMaTtnyeckas CTaTUCThKa / A.

I1. PaGymko [u ap.].
http://e.lanbook.com/books/element.php?pll id=65411

JlonoJIHMTe IbHAA JTUTEPaTypa
(neuammvie u snexmporHHbie U30aHUs1)

1. ITucemennsiii JI.T., KoHCHIEKT KM 11O BBICIIIEH MAaTEeMATHUKE: MOJIHBIM
Kypc, 7-oe u3a.: Mocksa, Auipuc-nipecc, 2008 r., 603 ctp. Koncriekr nekuuii no
BBICIIEN MaTeMaTHKe : OJHbIN Kypc / JMutpuit [TuceMeHHBbII.

2. Boiciias Maremartuka: yuyeOHUK Juisi By3oB, B.A. Wnbun, A.B. Kypkuna:
Mocksa, U3narenbctBo MockoBckoro ynusepcutera, 2012 r., 592 ctp. Beicuias
MaTeMatuka : yuyeOHuK juisi By30B / B. A. Wnbun, A. B. Kypkuna ; MockoBckuit

rOCYJIApCTBEHHBI YHUBEPCUTET.
3. lanko ILE., ITomoB A.I'., KoxxeBuukoBa T.fI. Bricmmas maremaTuka B

yIpaXHEHUSIX M 3agavax B 2 4., Ul: [yueOHOe mocoOume st By3oB], Mocksa:
Onwukc,: Mup u O6pazosanue, 2006. — 304 c.,

http://lib.dvfu.ru:8080/lib/item?id=chamo:236521 &theme=FEFU

4. auko ILE., ITomoB A.I'., KoxeBuukoBa T.f. Bricmras maremaTuka B
YOPKHEHUSIX U 3a7adax B 2 4., U2: yueOHoe nmocobue st By30B, 2005. — 324 c.,

http://lib.dvfu.ru:8080/lib/item?id=chamo:258718&theme=FEFU
5. ®ponoB C.B., Ilocrak P.A. Kypc Bbicmieit martematuku 1. 1, 2. M.

Bricmasg mixoira, 2013.
http://lib.dvfu.ru:8080/lib/item?id=chamo:324397 &theme=FEFU

6. IlIumaues B.C. Bricmiast matematuka. — Cankr-IlerepOypr, «Jlaubsy, 2006.
—479 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:237535&theme=FEFU

7. Bentuens E.C. Teopus BepostHocTeil. — M.: Bricinas mkona, 2006 r.,545
ctp. Teopus BepostHocTei : yueOHuk / E. C. BenTiens.
8. Bentuens E.C., OuapoB JI.A. 3amaun u ymnpakHEHUS MO TEOPUHU

BeposiTHOcTel. — M.: M3naTenbckuil neHTp «Akagemus», 2005 1., 441 ctp. 3amayuu

U VOPpAKHEHHUS IO TEOPHUH BEPOATHOCTEHN : yvueOHoe mocodbue it By3oB / E. C.

Beutuens, JI. A. OBuapos.



http://lib.dvfu.ru:8080/lib/item?id=chamo:694181&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694181&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694181&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694181&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694181&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=65411
https://lib.dvfu.ru:8443/lib/item?id=chamo:384204&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:384204&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:665781&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:665781&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:665781&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:236521&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:258718&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:324397&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:237535&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:388210&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:385542&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:385542&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:385542&theme=FEFU

9. Bentnens E.C., OBuapoB JI.A. Teopust BeposITHOCTEH U €€ UHKEHEPHBIE
npuioxenus. — M.: Beicias mikona, 2007 r.,491 ctp. Teopusi BeposiTHOCTEN U ee

WHKEHEPHBIE TpHiIokeHus : yvaeoHoe nocodue / E. C. Bentienn, JI. A. OBuapos.

10. Penpkun H.II. luckpernas matemaruka. — M.: @uzmatiaut, 2009. — 264
C. [DmexkTponHas oubnuoreyHas cucremMa  um3nmarenbcTBa  «JlaHby]:

URL.: http://e.lanbook.com/books/element.php?pll id=2293
11. JlapuueB O.M. Teopust 1 MeTObI NPUHATHS PELICHUH, a Takke XPOHUKA

coObIThil B BommeOHbIX cTpanax: yueOHuK i cTya. By30B / O. U. Jlapuues. - 3-¢
u3]1., mepepad. u por. - M.: Jloroc, 2008. - 391 c.: un
http://lib.dvfu.ru:8080/lib/item?id=chamo:351814&theme=FEFU

12. FOkaea B.C. IlpunHsiTe yIpaBIECHUYECKUX pEHICHUN [DIIEKTPOHHBIM
pecypc]: yaeonux/ OkaeBa B.C., 3ybapea E.B., UyBukoBa B.B.— DnextpoH.
TekcToBble maHHble.— M.: JlamkoB m K, 2012.— 324 c.— Pexum mocryma:
http://www.iprbookshop.ru/14084. — 5BC «IPRbooks»

13. [Tucemennprii  J[.T. KoHCHekT JeKkmuil 1O TEOPHH BEPOSTHOCTEH,

MaTE€MaTUYECKOM CTATUCTUKE W Cly4alHbIM Iporeccam. 4-e¢ uza. — M.: Aiipuc-
npecc, 2008 r., 288 cTp.
http://lib.dvfu.ru:8080/lib/item?id=chamo:665357&theme=FEFU

14. AutonoB, B.M. DnemeHTapHass MaremaTHKa [Ji1 [EPBOKYPCHHUKA
[OnexTponHbIl pecypc JABDY] : yuedbnoe mocobue / B.M. Anrtonon, @.W.
Konenesuu. — Onektpon. ngan. — CII6. : Jlans, 2013. — 102 ¢. — Pexxum gocryma:
http://e.lanbook.com/books/element.php?pll id=5701

Ilepeuyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«AHTepHeT»

1. Allmath.ru — DnekTponHass OWOMWMOTEKA IO PA3IUYHBIM paszeiiamMm
MaTEeMaTUKH

2. http://www.exponenta.ru/ - OOpa3oBaTeIbHbBIN MaTEeMaTHYCCKHUI TOPTAI

3. «DneMeHTh». Hay4HO-OMyNSpHBIN CalT O TMOCHEIHUX JOCTHIKEHUSIX
HayK{ U TexHukH http://elementy.ru

4, — BBICIIIasi MATEMATHKa — MPOCTO U JOCTYITHO

5. http://e.lanbook.com/ - H3znareabcTBO  «JlaHb»  DIEKTPOHHO-
OubJIMOTEeYHAs cUCTEMA

6. http://www.biblio-online.ru/ - M3parenbcrBo «FOpaiiT

7. http://www.studentlibrary.ru/

8. http://znanium.com/

9. http://www.nelbook.ru/



http://lib.dvfu.ru:8080/lib/item?id=chamo:384488&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:384488&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=2293
http://lib.dvfu.ru:8080/lib/item?id=chamo:351814&theme=FEFU
http://www.iprbookshop.ru/14084
http://lib.dvfu.ru:8080/lib/item?id=chamo:665357&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=5701
http://elementy.ru/
http://mathprofi.net/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://znanium.com/
http://www.nelbook.ru/

Ilepeyens HHPOPMALTMOHHBIX TEXHOJIOTHH
H IPOrPaMMHOI0 o0ecredeHust

DVK «Marematuka» Core 2.0
MS Excel.
Mathcad.

Maple.
http://www.dvfu.ru
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VI.METOANYECKHUE YKA3AHUSA 10 OCBOEHUIO JIUCHUIIJINHBI

JIns  yCHemHoro OCBOEHMS AMCHUIUIMHBI «MaTemMaThuka» OCHOBHBIMH
¢dopMaMu oOyudeHHUsI CTyJEHTa SIBJSIOTCSA: M3YYEHHE TEOPETUYECKOro Marepuana
JUCLUUIUIMHBI HA JIEKUUAX, B TOM YHUCJIE C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHI; 3aKpEIUIEHUE TEOPETHYECKOr0 MaTepHalla M PEIICHHE 3a7ad II0
U3y4aeMoil TeMe Ha MPaKTUYECKHX 3aHATHAX; CaMOCTOATeNbHas paboTa HaJ
y4eOHBIM MaTepuajoM, KOTOpasi COCTOMT M3 CIEAYIOIIMX 3JIEMEHTOB: M3yYEHHE
MaTepuana IO KOHCHEKTaM JIeKIH, y4eOHMKaM WM Y4YeOHBIM MOCOOUSIM,
pElIeHre TUIOBBIX 33/Ja4 JMCLMIUIMHBI B XOZ€ BBINOJHEHUS JOMAIIHUX 3aJlaHul
(13) 1 KOHTPOJIBHBIX PaOOT.

OcHOBHasT  Lenb  ayAUTOPHBIX  3aHATUH —  CHUCTEMaru3alus |
CTPYKTYpUPOBaHUE 3HAHUM CTyJEHTa, paccMOTpeHHe Hauboyiee BaXKHBIX MU
npoOJIEeMHBIX YacTel Kypca. AYAMTOPHBIE 3aHATHA NPEUMYLIECTBEHHO HOCAT
0030pHBIM ¥ HampaBigomMil xapakrep. CamocrosiTenbHas paboTa uUrpaer
HEMaJIOBXXHYIO POJIb B U3yUYEHHUH TUCLUUILIIUHBI.

[lepBbIM 3TanioM U3y4eHUs! JUCUUIUIMHBI U OTIEIBHBIX €€ pa3/eioB SIBISETCS
paboTa ¢ KOHCIEKTOM M PEKOMEHIyeMo# nurepaTypoil. M3yueHne TUCIUTIIMHBI
PEKOMEHIYeTCsl MPOBOJAWUTH IOATAMHO: paccMaTpuBas IOOYEPEIHO JIOTUYECKU
3aBEPILICHHBIE Pa3feNbl Kypca, KaKk IPaBUJIO, B JUTEPATYPE — OTO OTIECIbHBIC
riaBbl WK naparpadsl. [Ipu padoTe ¢ KOHCIIEKTOM U JIMTEPATypOil BaKHO HA4aTh
3HAKOMCTBO C 0a30BOM TEOPETHMYECKOW MOJATOTOBKH, BHUMATEIBHO W BIYMYHUBO
M3YYMB OCHOBHBIE IMOHSATUSA paccMaTpuBaemMoro paszaena. Jlamee HeoOXoauMO
paccCMOTpPETh pEIEHUE THUIIOBBIX 337ad pasjefia Kypca U MONBITAThCS PEIIUTH
aHAJIOTMYHbIE 3a/IaHHsI CAaMOCTOATENBHO, BbiNoHAA J[3. [locie u3ydeHust oJHOTO
pazzena Kypca, MOKHO IEpEXOUTh K cieayromeMy. biiaronaps cucremaTuieckou
CaMOCTOSITENIbHOM paboTe W CBOEBPEMEHHOMY BBHIMOJIHEHHIO I3, MOArOTOBKE K
KOHTPOJIbHOM paboTe M €€ YCHEIIHOMY BBIMOJHEHHUIO, CTYJIEHT HMEEeT
BO3MOYKHOCTb TOJTyYUTh 3a4€T [0 PEUTHUHTY.


http://www.dvfu.ru/

Meroanuyeckue ykazaHusi 1o padore ¢ 3JIeKTPOHHBIM KypCcoOM

ITpu pabote ¢ 3IEeKTPOHHBIM YYEOHBIM KYPCOM CTYAEHT MOXKET OOPATUTHCS K
pazneny «KoOHCHEKTBI JEKIUi», TH€ IPUBEIECHBI HE TOJIBKO TEOPETUYECKUE
CBEJCHUSA, HO W IPUBEICHBI MpPAaKTHYECKUE MNpuMepbl. KOHCHIEKTHI JEeKIMiA
COCTABJICHBl W3 OCHOBHBIX TIOJIO)KEHUM TEMBI, COJEPKAT OIpPEAENICHus H
HEOOXOJMMbIE B 3TOM KYypC€ TEOPEMBI, PaCCMOTPEHBI MPAKTUUYECKHE MPUMEPHI
JAIOLIME TPUBSI3KY TEOPETHYECKHX MOJIOKEHUI K MPAaKTUYECKOMY NPHUMEHEHUIO.
bnarogapsi cBoeil KpaTKOCTH M JOCTYIMHOCTH OHU MOMOTAIOT CTYACHTY OBICTpee
OPUEHTHPOBAThCSI B Marepuane Kypca. g Oojee MOIHOrO H3y4eHHsI Kypca
«Marematuka» B pasgene «CHMCOK JMTEpaTypbl» IIPUBEIAEH IIEPEUYCHb
PEKOMEHyeMOM JUIsl H3y4Y€HHs OCHOBHOW M JIONOJIHUTEIBHOM JIMTEPaTypBhl,
U3y4eHHE KOTOPOTO CIOCOOCTBYET pacIIMpEHHIO 3HAHUUM cTyaeHTa. B pasmene
«/lonosHUTENBHBIE MAaTEPUANIBDY IPUBEIECHBI MAaTEPUAIbI JIEKIIUI U TIPAKTUYECKUX
3aHATHI TOCTYIHbBIE CTYJIEHTaM JJIsl CKAUMBAHUS.

B pasmene «Marepuanbl [ NPAKTUYECKUX 3aHATUN» PACCMOTPEHBI
pelIeHUs] IPUMEPOB, U3YYEHHE KOTOPBIX MOMOXKET CTYJAEHTY HAYYUThCS PEIIATh
npakTuueckue 3anadd. OCBOMB METOJIMKY pELIEHUs pPa3oOpaHHBIX MPUMEPOB,
CTYJEHT CMOKET CaMOCTOSITEJIBHO BBIIIOJHUTH JOMAIIHHAE 3a/1aHUsI, IPUBEICHHBIC
B paznene «Marepuainsl 411 OpraHru3alii CaMOCTOATEIbHON padOThI CTYIEHTOBY.

Paznen  «KOHTpONBHO-U3MEpPUTENBHBIE  MaTEpUaib»  ComepkuT 4
KOHTpOJIbHbIE paboThl. CTyAEHTBI MOTYT BBIIOJIHUTH JIIO0O0E KOJIUYECTBO
BAPUMAHTOB JIOMa Ui YCHEIIHOTO BBINOJIHEHUS KOHTPOJBHOM paboThl B
ayautopud. «IlucbMeHHbIe pabOThD SBISIFOTCS 00s3aTENIbHBIMU /1JIS1 BHITTOJIHEHUSI.
CrymeHT BBIIOJIHAET 3afaHue auO0 HermocpeacTBenHo B Blackboard, zaiins B
«OTmpaBuTh pelieHrne nucbMeHHoro3zaganus Ne...» «OtnpaBka TekcTa» U HaOpaB
pellieHre NPEeUIOKEHHOIO BapHaHTa 3a/laHusi BbIOPAHHOTO B COOTBETCTBUU C
HOMEPOM B CHHUCKE Tpynmbl, JUOO MNpPUKpEenuB (aili ¢ OTCKAHMPOBAHHBIM
pelIeHrEeM, BBIIOJHEHHBIM Ha Oymare. B 3ToMm ke paszene Haxoaarcs
«TpeHupoBOYHBIE TECTHD» COCTABICHHBIE MO OTACIBbHBIM TeMaM Kypca. CTyaeHT
MOKET HEOJHOKPATHO BBINOJHATH TPEHUPOBOUYHBIN TECT I YIy4LIEHUS 3HAHUUI
no Teme. B KoHLle ceMecTpa CTYIAEHThI OyIyT BBINOJIHITh UTOTOBOE TECTUPOBAHUE
no BceMy Kypcy. IIpuBeneHbl BOmpochbl, BBIHOCHMbIE Ha 3adeT. «CrpaBOYHBIN
MaTepua» CONEPKUT MOoJIe3HbIe (POPMYJIBI U3 HIKOJIBHOTO Kypca.

Y4eOHO-MeTOAMYECKHE YKA3AHUS K PEHTHHIOBOM cucTeMe
NMPAKTHYECKUX 3aHATHI

PeiiTuHroBass cucremMa NpPAaKTUYECKUX 3aHIATUH COCTOMT B Yy4yeTe 2-X
IIOKa3aTelen:

1) pe3ynbTaThl KOHTPOJIBHBIX PAOOT U TECTHPOBAHUS;



2) pe3ynbTaTbl KpOCC-OMpoca Ha MPAKTHYECKUX 3aHATUSAX, DSKCIpecc-
KOHTPOJIb.

Hapsigy ¢ kiaccMyecKUMM 3aHATHSIMU C BBI3OBOM CTYJIEHTOB K JIOCKE JIJIst
JUCUUIUIMHBI MaTeMaTHKa MPUMEHSETCS HOBBIM METOJ] aKTUBHOIO OOYy4YeHUs
(MAO), xoTOpblii MOTY4YUST HA3BAHUE Kpocc-onpoc. 3aHsATUS C MPUMEHEHUEM
METO/Ia KpPOCC-OMPOC HAYUHAKOTCS C IMOBTOPEHHUS TEOPETUUYECKOTO MaTepHaa.
[IpenonaBarens pazbupaeT €O CTyJAEHTaMH BCE HEOOXOAMMBIC IS 3aHSATHS
NOHATUS W METOJbl PEUICHUS, ONpAaIlMBas CTYAEHTOB. 3a Ka)Abld MPaBUIbHBIN
OTBET CTYAEHTY Jaercs Oami. Pa3Oupas ouepeiaHoe MOHSTHE, MpenofaBaTeib
3aJlaeT CTYyJEHTaM BOIPOC, CTYJIEHThI, KOTOpbI€ 3HAIOT OTBET Ha BOIPOC,
noJAHUMaroT pyku. [lpenonmaBaTenb chpamuBaeT CTyAeHTa, Yy KOTOPOTO
MUHUMaNbHOE KomuyecTBO OanoB. Ilocme oTBeta cTymeHta ¢ Mecra
IPENo/IaBaTelb JAET OLICHKY MPaBUIBHOCTU OTBETA U, €CJIM OTBET MPABUIIbHBIN, TO
npernojaBaresib Ha JOCKE 3aluchbiBaeT HeoOxoaumblid Marepuan. Ilocne
MOBTOPEHUS HAYMHAETCSl PELIEHUE KIACCHBIX 3aJaHUil B PEXKUME KPOCC-OIpoC.
[Ipy 3TOM mpU BBHINOJIHEHUU KaXKIOM NETAIBHOW ONEpalud B XOJI€ PEIICHUS
3aJjauM IpPEenoJiaBareib CTABUT BOINPOC CTYAEHTAaM: YTO HEOOXOAMMO B JTAHHBIN
MOMEHT BBINOJHUTh. ECIM OTBET MNpaBWIBHBINA, TO MpenoAaBaTellb Ha JOCKE
3aMKChIBAET HEOOXOIMMBIN MaTepuai. B KoHIle 3aHATHS Bce 0aiibl CyMMUPYIOTCS
U 3alMChIBAIOTCS B KypHai. B mporecce kpocc-ompoca CTYIAEHTHI MOJAHUMAIOT
PYKH € YKa3aHHEM 3apabO0TaHHbIX OaJIJIOB: OAMH HE 3arHyThIM nanelr — OJAuH Oasi,
JIBa HE 3arHYThIX najbua — 2 0amia, u T.J., CKAThIM KyJlak Ha OJTHOM PyKe — I€CATh
OoammoB. Ilpm JOCTHKEHUM CTyIeHTaMH OoJiee JecsATH OalljloB  CTYISHTHI
3allMChIBAIOT PE3y/ibTaThl B CBOW JHEBHHUK, 3aTe€M pe3yibTaTbl OOHYJsOTCA. B
KOHIIE 3aHSTHUS CTYJEHTBhl CAMOCTOSITEIbHO CYMMHPYIOT 3apaboTaHHbIE Oasuibl, a
IIPENoJaBaTesib OAUH pa3 OINpalIMBaeT CTYAEHTOB M 3alMCHIBAET CYMMAapHOE
KOJMYEeCTBO OayuioB  Kaxjaoro cryaeHTta. llepuogumuecku mpemnojaBarelib
MPOBEPSET MPABUIBLHOCTH 3AIIOJIHEHHSI THEBHUKA U yueTa OaJlJIOB CTYI€HTAMH.

Cucrema Kpocc-onpoca mo3BOJISIET:

1) akTMBHO BKJIIOYAaTh B MPOBEIACHUE NPAKTHUUYECKOTO 3aHATHS BCEX
CTYJIEHTOB;

2) Oosee NWHAMUYHO pa3OupaTh TEOPETHUECKUNH MaTrepuasl U IPOBOAUTH
pelIeHre MaTeEMaTUYECKUX 3a/1a4;

3) B TeyeHHE MPAKTHUUYECKOTO 3aHSATUSI NMPOBEPATH TEOPETHUUECKUE 3HAHUS U
MOJIyYeHHbIE HABBIKHM KaXI0T0 CTY/ICHTA;

4) B KOHIIE 3aHATHS MOJIy4aTh JAECTAIbHYIO M TJIYOOKYIO OLIEHKY 3HAaHUU WU
MPAKTUYECKUX HABBIKOB T'PYIIIBI CTYIEHTOB B LIEJIOM.

B koHuEe cemecTpa MOABOIWUTCS HUTOI PEUTHMHra NPAKTUYECKUX 3aHATHM,
KOTOPBIN COCTABIISIETCA HA OCHOBE CUCTEMBI Kpocc-ompoc. JlJis Kaxa0ro cTy1eHTa



CYMMUPYIOTCSI Oaibl 32 Ka)XJ0€ 3aHSATUE — HAXOJUTCS ISl KaXJOro CTyAEHTa
CEMECTPOBBIA PEUTUHTOBBIN Oalsl O MPAKTUKE C UCIOJIb30BAHUEM KPOCC-OMpOoca.
Brruncnsercss MakCUMaJIbHBIN 10 TPYIIIE CEMECTPOBBIN PEUTHHTOBBIN O Kpocc-
ornpoca. Eciu cemMecTpoBbIi PEHTHUHTOBBIA 0amul Kpocc-ompoca HEKOTOPBIX
CTYJIEHTOB PE3KO BBIICIACTCS CPEIU OCTaJbHBIX CTYIACHTOB, TO TaKOW Oamn He
YUYUTBIBAETCS TPHU BBIYMCIEHUH MAaKCUMAJIIBHOTO CEMECTPOBOIO PEUTHHIOBOIO
Oamna kpocc-ompoca. CtynmeHThl, HaOpaBmme Oosnee 75 % OT MaKCHMAaIbLHOTO
Oayma Kpocc-ompoca MOJIyYaroT MPaBO HAa aBTOMATHYECKOE IOJyYEHHE 3adyeTa
(«aBTOMaT») mOCHe OGOPMIICHUS IJIaH-KOHCIEKTa, MPU STOM JIOJDKHBI OBITh
BBITIOJIHEHBI Bce JI3 W MOJOKUTEIBHO OIICHEHBI BCE KOHTPOJbHBIE PabOTHI U
TECTBI.

CtyneHTsl, HE MOJYYMBINME 3a4eT aBTOMATOM, MMEIOT MpPaBo O(QOPMHUTH U
MCIOJI30BaTh IUIAH-KOHCIIEKT KaK BCIIOMOTaTEIbHbIM MaTEpHUA HA 3a4E€TeE.

[Ipn mpocTaBieHUM 3a4€Ta YUYUTHIBAIOTCS PEUTHHIOBAas CUCTEMA M OTBET
CTyJICHTa Ha 3a4eTe.

Jnst 3akperieHUss 0a30BBIX TEOPETHUUECKUX IMOHSATUM  MCIOJB3YyeTCs
IKcnpecc-onpoc — THUCbMEHHAas MUHHU KOHTpOJibHasg paboTa, MpOBEJEHHAs B
TEYECHUE HECKONbKUX MHUHYT. OIEHKH 3a DJKCIIPECC-ONMpoCc (PUKCUPYIOTCS B
KypHaJie Hapsiy ¢ OIlEHKaMU KOHTPOJIBHBIX padoT.

Y4eOHO-MeTOAMYECKHE YKA3AHUA K COCTABJICHUIO IVIAH-KOHCIIEKTA

[InaH-KOHCHEKT Mo aucHUIUIMHE «MartemaTuka» o(opMiseTcss CTyAeHTaMu
OT PYKHU U IPEABSABISAETCS MPENOIaBaTei0 Ha npoBepKy. Llens cocraBnenus riaH-
KOHCHEKTA: 3aKPEIUICHUE TEOPETUYECKUX 3HAHUN M MPAKTUYECKUX HABBIKOB I10
nucruiuinHe «MatemaTtuka», pabota ¢ JUTepaTypol, BbIPabOTKA HABBIKOB I10
COCTAaBJICHUIO JOKYMEHTAllMOHHBIX MarepuasioB. (CocTaBieHUE IJIaH-KOHCIEKTa
MOMOTaeT CTyJEHTaM Ii1y0xe u 00beMHEe OCBOUTH JICKIIMOHHBIM U MPAKTUUECKUI
JTUJTAKTUYECKUM MaTepuaj, HAy4YUThCsS COCTaBJISITH, OGQOPMIISITE U MCHPABISATH
npodeccuoHaNIbHbIe TOKYMEHThI. O(QOpMIICHHBIM TJIaH-KOHCIIEKT HMCIOJIb3YETCs
CTYJICHTOM, MPOIYCTUBIINM 3aHATUS IO YBAXUTEJIbHOW MPUYUHE, IS CIa4u
3aJI0JDKEHHOCTEH:  CaMOCTOSITENIbHOM — TPOpPaOOTKM  TMPAKTUYECKUX  3aHATHIA,
BBITIOJIHEHUS IOMAIIHUX paboT, pelieHuss KOHTPOJIbHBIX PadoT.

[InaH-KOHCHEKT MO AUCUUIUIMHE COJIEPKUT THUTYJ, OIJIABJICHUE, pa3lel
«JIekunoHHbIE 3aHATUSY, pa3naen «lIpakThudeckue 3aHATHSY, CIIUCOK JUTEPATYypHI,
HEO0OXOIMMbIA MUHUMAJIBHBIN CIPaBOYHBIA MaTepUall K MPAKTUYECKUM 3aHSITHSIM,
paznen «llonroroBka k sk3aMeny/3auery», pazaen «lIpaBuna odpopmiaeHus mniaH-
KOHCHEKTA.

TuTyn mIaH-KOHCIIEKTa COJEPKUT Ha3BaHUE BYy3a, WIKOJbI, Kadenpsl,
npoduiis, TPynmbl — CTYJAEHTA, JaHHBIC JIEKTOpA: CTENEHb, 3BaHUE, (aMUIIHUSI
JIEKTOpa, Y4eOHBIN T/, YIeOHBIN cCEMEeCTp.



Paznen «JlekunoHHBIE 3aHATHS»  COACPXKUT TIJIaBbl U maparpadpsl
COOTBETCTBEHHO JIEKIIMOHHOMY Marepuany. BHyTpu kaxaoro maparpaga
OPUBOJUTCS CIUCOK ONPENCICHUH M TEOpeM, IpUMEpbl peUIeHHsl 3aaad ¢
yKa3aHWEM HUCXOAHBIX JIaHHBIX MW 3aJaHusl Uil pEUIeHUs I[puMepa,
WUTIOCTPATUBHBIN MaTepual B BUJIE PUCYHKOB U TaOJIHII.

Paznen «IIpakTuueckue 3aHATHS» COAEPKUT KIACCHBIE U JJOMAITHUE 3a/1aHUS.

Paznen «lloaroroBka k 5sK3aMeHy/3a4eTy» COACPKHUT OMUCAHHE TMOpPsAKa
HOJrOTOBKH K SK3aMeHY/3aueTy U MPOBECHIE MUCHhbMEHHOTO YK3aMeHa/3a4era.

Paznen «IlpaBuia opopmieHHs MIaH-KOHCIIEKTa» COJAEPKUT TPeOOBaHMS K
o(opMIIEHUIO MIaH-KOHCIIEKTa:

1) coGnroneHue nosel ciieBa, Cpasa, CHU3Y, CBEPXY;

2) OCHOBHOM TEKCT MUIIETCS CUHUM IIBETOM, MPUMEPHI — YEPHBIM, HAa3BaHHUS
TJIaB — KpacHbIM, Ha3BaHHs maparpaoB — 3eleHbIM. Pucynku odopmisiorcs
YEPHOU NacTOM;

3) cTpaHMIIBI HyMEPYIOTCS;

4) B orJIaBJICHUN YKA3bIBAETCSI HOMEP CTPAHHMIL.

VIl.  MATEPHAJBHO-TEXHUYECKOE OBECIMEYEHHUE
JUCHUATIIMHBI

JucuunnnHa obecnieueHa yueOHO-METOIMYECKOM JINTEPaTypOil MOCPEACTBOM
OoubnmoreyHoro  (GoHIa  yHUBEPCHUTETa,  METOJUYECKUMU  yKa3aHUSIMHU,
pa3aTOYHBIMU MaTepHallaMH, TPE3CHTAIMOHHBIMM MaTepHaliaMH, OJIaHKaMu
OWJIETOB Ha 3a4er.

Yyebnuble ayauTopuu  00OPYIOBaHB  MYJbTUMEIHUA OOOPYIOBAHUEM,
coryiacoBaHa paboTa B KOMIIBIOTEPHOM KJjlacce.
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Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOATEIbHON PadoThl O JMCUMILINHE

Ne Hara/cpoxkn Bun IIpumepubie | @opMa KOHTPOJIS
BBINOJTHEHH S CaMoOCTOSITEILHOM HOPMBI
n/n padoThI BpeMeHHU Ha
BBINOJTHEHHE

1 1-6 nenenu [ToaroroBka k 3 [Tposepka /13
MPaKTUYECKUM
—— DKCIPECC-KOHTPOIb
BeInoHEHHE /13

2 6 Henens [ToaroroBka k 1,5 Kontponbnas padora
KOHTPOJILHOM padoTe
No 1

3 7-10 venenu [ToaroroBka k 2 [Tposepxa /13
MPaKTHYECKUM
——— DKCIPECC-KOHTPOIb
BbINoJHeHuE /13

4 10 nenenst [ToaroroBka k 1,5 KonTponpHas padora
KOHTpPOJIbHOM pabore
No 2

5 11-14 nenens [ToaroToBka k 2 [Tposepxa /13
MPaKTHYECKUM
SAHATHAIM, H DKCIPECC-KOHTPOIb
BbINoJHEeHHE /13

6 14 nenens [ToaroroBka k 1,5 KontponbHas padota
KOHTpPOJIbHOM pabore
Ne 3

7 15-17 nenenu [ToaroToBka k 2 [Tposepxka /13
MPAKTUYECKUM
— DKCIPECC-KOHTPOIh
BeIIONHEHHE 13

8 16 Henens IToaroroska 15 DNEeKTPOHHOE
BBITIOJTHEHUIO TECTa TECTUPOBAHUE

9 17 Henens IToaroroBka k 15 KonTponbHas pabota
KOHTpPOJIbHOM pabore
Ne 4

10 18 Henens IToaroroBska K cpade 15 3a4er

3a4ycTa

PexoMeHganum 1o caMmocTosiTeIbHOM padoTe CTYAEHTOB

CamocrositenbHas pabora cryneHtoB (CPC) mpu u3ydyeHUH AMCIHUILIMHBI

«Marematuka» OpraHiu3oBaHa CIeayIuMu popmamu:

IOATOTOBKHU K MPAKTUYCCKUM 3aHIATHAM,




— TOATOTOBKA K KOHTPOJIBHOU paboTe;

— BBINIOJIHEHME JIomaliHero 3ananus (13);

— CaMOCTOsITeNIbHAs padoTa CTYAEHTOB IPU MOATOTOBKE K 3a4€Ty.

IMoaroroBKa K NPAKTHYECKMM 3aHATHSIM BKIIOYAaET B ceOs HM3ydyeHHE
KOHCIIEKTOB  JIGKUMWA,  MpopabOTKa  DJIEKTPOHHBIX  JIEKIUH,  H3y4YeHUE
PEKOMEHYEMOM JINTEPATYPHI U COCTABIEHUE OMOPHBIX KOHCIIEKTOB, BKIIOUAIOIIUX
OCHOBHBIC TIOHSITUSL W onpeneneHus, Gopmyiasl U npuioxkeHus. KoHTpoib
MOJATOTOBKHU K MPAKTUYECKUM 3aHATHIM OCYIIECTBIIAECTCS C IPUMEHEHUEM METO/1A
KpOCC-OIpOC. 3aHATUS HAYWHAIOTCS C MOBTOPEHHUS TEOPETUYECKOIO MaTepHalia.
[IpenonaBarens pa3zdupaeT coO CTYJEHTAMU BCE HEOOXOJUMBIC MJISl 3aHSITHUS
NOHATUS W METOJbl PEUICHUS, ONpAaIlMBas CTYAEHTOB. 3a Ka)Abld MPaBUIIbHBIN
OTBET CTYAEHTY Jaercs Oami. PazOupas ouepeiaHoe MOHSATHE, MpenofaBaTeib
3aJla€T CTYJEHTAM BOIPOC, CTYIEHTBbI, KOTOpBIE 3HAIOT OTBET Ha BOIPOC,
NoJAHMMArT pyku. IlpenonmaBaTtens chnpammBaeT CTyAEHTa, Yy KOTOPOTO
MUHUMaJIbHOE  KojudecTBO ©OanmoB. Ilocne orBera cTyneHTa C  MecTa
IPENoIaBaTelb JAET OLICHKY MPAaBHUIBHOCTU OTBETA U, €CJIM OTBET MPaBUIIbHBIN, TO
IIPEerno/IaBaTellb Ha JOCKE 3alKChiBaeT HEOOXOAUMBIM MaTepuall. B KoHlE 3aHATHA
Bce Oauibl CyMMHPYIOTCS M 3alMCBIBAIOTCS B JKypHad. Tak jke, KOHTPOJIb
IOJATOTOBKHU K MPAKTUYECKUM 3aHSATUSAM OCYILIECTBIIETCA KaK 3KCIPECC-KOHTPOJIb
3HAHMM TEOPETHYECKOTO0 MaTepraa.

IloaroroBka K KOHTPOJIBHOW padore U paboTe 3SKCIPECC-KOHTPOIb
BKJIFOYAET B c€0sl, HOMUMO M3yUYEHHUS] PEKOMEHIYEMOW JIUTEPATyphl, JEKIIUOHHOTO
MaTepuasa U MaTepualioB MPAKTUYECKUX 3aHSITHH, BBINOJIHEHHE JOMAIIHEro
3amanug  ([3). Ilpy moAroToBke K KOHTPOJIIBHOW paboTe CTYJEHT MOXKET
MO3HAKOMUTHCSI C MaTEpPHAIOM KOHTPOJBHOW pabOThl B 3JIEKTPOHHOM Kypce
«Matematuka CORE 2» na Blackboard, orpaGoraB pemieHuss Ha mpumepax.
HToroM kayecTBEHHOW MOJITOTOBKM K KOHTPOJLHON pabOTe SBISETCS OIICHKA,
NOJTyY€HHasi Ha KOHTPOJbHOU paboTe B ayAUTOPUU.

MeToauveckue yKka3aHusi 10 BbINOJHeHUI0 /(3
OcHoBHbIe TPpeOOBaHudA K oopmiieHuro /13

Crynent BeinonHsieT /I3 Ha nucrax gopmata A4 akKypaTHBIM MOYEPKOM OT
PYKM WIM B TETpaau Ui JOMAIIHMX 3anaHuil. Kakmoe BBIITOJHEHHOE 3aJaHue
JIOJDKHO COIPOBOXKIATHCA IOJHBIM TEKCTOM €ro YCJIOBUS U TEOPETUYECKUM
MaTepuajioM, OOOCHOBBIBAIOIIMM MOAPOOHOE  pelieHue 0e3  OmyCKaHUs
IIPOMEKYTOUHBIX PACUETOB, KOTOPbIE HEBO3MOYKHO BBIIIOJIHUTH YCTHO.

JI3 MOKHBI WMETh TUTYJIBHBIA JIMCT, OGOPMIICHHBI B COOTBETCTBUHU C
oOpasiom.

IHopsimok caaum /I3 u ux oueHka



JI3 BBIMONHSIOTCS CTYACHTAMHU B COOTBETCTBUU C TPa(KOM BBITIOJTHCHHUS
CaMOCTOATENbHON PabOThl MO TUCUUILIUHE, U CIAETCS MPEINOAaBaTENI0, BEAYIIEMY
JTUCIUTUTNHY.

[lo pe3ynpraraM TMPOBEPKHM CTYACHTY BBICTABJISETCS  OMNpENIETICHHOE
KOJIMYECTBO OAJIJIOB, YKA3aHHOE B PEHTHHT-IUIAHE TUCIUTUINHBI KOTOPOE BXOIUT B
o0I1iee KOJIMYECTBO OaJIOB CTyACHTA, HAOpPAHHBIX UM B TeueHue cemectpa. llpu
ommeHke J[3 yYHMTHIBAIOTCS TOJHOTAa COJEPKAHHS BBIIOJTHCHHOW PabOTHI,
MPaBUJILHOCTH BBITIOJIHCHHS 3aJaHUi, YMEHHE TEOPETUUECKH OOOCHOBATH BHIOOP
dbopMyIbl U PABUIILHO MPUMEHUTH €€, TPaMOTHOCTh O(DOPMIICHUS U PE3YJIbTAThI
3aIUTHl PabOTHI - IKCIPECC-KOHTPOIb. CTyACHT MOJIy4aeT MaKCUMaJIbHBIA Oaju,
ecnu paboTa BbINOJIHEHa 0e€3 omuboK W oQopmiIeHa B COOTBETCTBUU C
TpeOoBaHusIMU TpernoaaBarens. Ouenka ymeHsinaerca Ha 10% mpu oTCyTCTBUU
TEOPETUYECKOr0 00OCHOBaHUs peiieHus, Ha 20%, eciu JOMyIIEHbl OLIMOKH HE
oonee ueM B 30% 3amanuii. Pabora He 3auTeHa, €CiaM BBIITOJHEHBI MecHee 60%
3aJIaHAN WU HE 3a4TCH DKCIPECC-KOHTPOIIb.

Koutpons CPC, a Ttak ke wWHIMBUAyaldbHass paboTa CO CTyJIEHTaMU
ocymiecTBisieTcss B ¢opme mnpoBepkd I3 W KOHCYJIbTalUi MO JUCHUILIMHE,
MIPOBOJIMMBIX MPEMNO/IaBaTeIeM B COOTBETCTBUU C JIMYHBIM TpauKoMm.

Tunosblie nomamHue 3aganus (/13)
Paznea |

3apayva 1. 3anucate aHanuTHYECKH 00acTh A, 0003HaUeHHYIO Ha puc. 1

Y
2

Puc. 1
3anaua 2. [TocTpouts rpaduuecku 00IacTh, 3aJaHHYI0 AHATUTUYECKH:
y+x <1,
D={y*-x<0,
(x—1D*+(@y—-1)?%<1,
3agauya 3. Ha puc. 2 npeacrasieHa nuarpamma OJisiepa—BenHa s
MHOkecTB A, B,C,D C U. 3anucath aHaJTUTUYECKUM BBIPAXKEHHUEM BBIACICHHYIO



yacTh obnactu U, ucnonb3ys nepemennsie A, B, C, D n onepanun: o0beAMHEHUE,
nepeceyeHue, JONOJIHEHUE (OTPULIAHHE).

U

S

D

Puc. 2
3amaya 4. CoctaBuTh TaOIUIy UCTUHHOCTD JIOTUYECKOTO BBIPAYKECHHUSI:
A—- ((B- (A-B)).

3agaya 5. 3amumcath B BHUAC JIOTHYECKOW (OPMYJIBI yMO3aKIIOUCHHUE.
[IpoBepuTh HCTHHHOCTH (DOPMYJIBI.
«Ha nenp poxxaeHus: ObLIO PEIICHO KYIHTh acTphbl WX T€OPTUHBI. BhUIO Tarke
pellIeHo, YTO KYIUICHHBIE IIBETHI JOJDKHBI OBITH CBETJIIBIMU W KpacHbIMH. B
MarasuHe BBISICHHJIOCH, YTO BCE CBETJIbIE acTphl HE KpacHble. BwiBoa: ObLIN
KYTUICHBI T€OPTHUHBIY.

Otsert: (4 VI)CK(CA — K) » I'— ucTuHHOE.
Paznea Il
3agaua 1. Pemuth cucreMy JMHENHHBIX anreOpanyeckux ypasHeHul (CJIAY)
meronoM Kpamepa.

X+2y+2=4,
3X+4y—-2z=5
4x+6y—2z=8.

3anaua 2. BEIOJHATE Omepariy ¢ MaTPUIIAMHU.
1) Hatitn: 4A—-78B,
2) Haiitu: A-B,

2 4 3 9
rne A= , B= .
6 5 8 7

3agaua 3. [Jano: a =i —2j+5k =(1,-2;5), b =3 + j -7k =(31-7).
Haiitu: 1) 5a —4b , 2) ‘5‘, 3)a-b,4) axb,5)S,.

3amaua 4. J[lano: A(01), B(-12), C(31). Haiitu: S, .

3apgaua 5. Jlano: a = (1;2;3),b =(9;5;6), T = (4;8;7) . Haiitu: a-b -C.

3anaua 6. Jlano: A(8;3;7), B(4;3;3),C(4;5;4), D(2;2;2).

Haiitu 1) 06bem nupamunst V, , ; 2) o0beM napamwienenunena V,

nup? nap"

Paznea 111

3agaya 1. BeruucauTh npeaesnbl



i (0= 8)" +(n+16) 15x2 —6X 49

1. 5 2. 1im
n»oo(n 7) (n+2) xso 12X* —6X° +1
2
7 3x*—2x-1
3 jim 5 ~0x+4 4 lim )
H>o2x —6Xx*+5 -1 2x3 4+ x2 —2x -1
5n+4
5. lim 32X —9x 18 6.Iim(2n+5J
x—>6 X° —BX° —2X+12 n>o\ 2N +1
- 2 _
7 lim sin(x“ +2x—3)

x>3 2x*+5x-3
3agaua 2. [IponuddepenumponaTs naHHbIe QYHKIUN

arcsin x°

1. y=3+5x*+In(2x+3)+6x 2.y=—"——

g ( ) Y (5x—7)3
3.y =+/sin2x 4.y =cos(In(sin5x))

5.7y* +2x° —3x+4y+ Xy =8 5.2xy—x" =3

3anpaua 3. UccnenoBath cpenctBamu qudGpepeHINaTbHOTO HCYUCIICHHUS
9
dynxmmro f(x) =x° - 5 X* 4+ 6X +1 1 HOCTPOHTH ee TpaduK.

3anaqa 4. BEIUHCIIUTH HCOIIPCACICHHBIC HHTCTPAJIbI

1 i Jexiz 1
dx: 2. |cos(Bx—1) dx; 3. | eV ——dx;
J‘2+3x . ( ) I \OX+2
4. [Y2+3x% - xdx; 5. 'Inx%dx; 6. j\/%
. +5sin x
Iarcsm x _ 3 -mdx_

N

3anaqa 5. Beruuciuts onpeaeaeHHbIe HHTErPaibl

3
arcsin? X 4
2. [Ve* -9 dx:
I\/l x? J;

3. jf(x) dx e f(x):{
0

t-x?, 0< x<t:
t?(1—x?),t<x<1.

Paznen IV
3anaua 1a) B rpynne 12 ronomeit u 8 aeymiek. 1o sxpebuto pasbirpbiBaercs
onuH Ounet B TeaTp. KakoBa BEpOSITHOCTh TOTO, UTO OWJIET MOJIYYUT ACBYIITKA?
3amaua 16) Cpeau 100 HOBOpOXKAeHHBIX OKazanoch 60 ManbuukoB. Haiitu
CTaTUCTUYECKYIO BEPOSITHOCTD POXK/ICHUS MAJIbUUKA.



3agaua 1B) Touka OpouieHa Haygady BHYTpb Kpyra paguyca 5 cMm. KakoBa

BCPOATHOCTL TOI'O, YTO PACCTOAHHUEC OT TOYKH A0 LHECHTPA OKAXCTCA MCHBIIIC 3cm.?

Bagmaua 2. JluckpeTHas CiyJailHas BeEIWYWHA ¢ 3aJaHa 3aKOHOM
pacipeneneHus
& 0 1 2 3
P 0,49 0,01 0,49 0,01

Haitu: M&, D&, o&.
Bamaua 3. HenpepwiBHas ciydaiiHas BenuunHa & HMeEET IUIOTHOCTh

pacrpeieICHuUs:
f(xX)=Ax", ectm 0 < x <3; f(x)=0, ecu X ¢[0;3].
Haiitu: A, M¢&, D&, o¢.
3amaua 4. Beibopka 3a/iaHa pacripeieICHUEM YacTOT

Xi

2

3

4

5

N

15

5

10

20

Haiftu BBIOOpOYHOE CpeaHee, BBHIOOPOYHYIO JUCIEPCHUIO; BBIOOPOUHOE
CpellHee KBaJApaTUYECKOe OTKIOHEHHUE.
3amaua S. Gupma «I'opoackoe Takcn» umeer 3 npoekra: Aamupai, Makcum,

HYJIBC. CrouMocTHas MCpa pHUCKa KaXKJ0Iro ITPOCKTA II0OKa3aHa B Ta6JII/II_IC

IIpoekr Anvupan | Makcum [Iynec
P 0,04 0,02 0,12
L (toIc. py0.) 30 40 40

BBILII/ICJII/ITB, KaKou u3 IIPOCKTOB ABJIACTCA HAUMCHCC pPUCKOBAHHBIM.

Pa3znen V
3amauya 1. BeiOopka 3a1aHa pacnpeiesieHueM 4acToT
Xi 3 4 5 6
N 20 10 5 15

Haiitm BBIOOpOYHOE cCpeaHee, BBIOOPOUYHYIO JUCIEPCHIO; BBIOOPOUYHOE
CpelHee KBaJgpaTUYECKOe OTKJIOHEHHE. [locTpouTh rucrorpamMmy MHTEpPBAIbHBIX
yacToT. HaliTu pacnpeseneHre OTHOCUTENbHBIX BRIOOPOUYHBIX 4acToT. [locTpouTh
AMIIUPHUYECKYIO QYHKLIUIO paclpeaesICHUs.

3apaua 2. BeiOopka 3a7aHa pacnpeeIeHHeM 4acToT

Xi 3 4 5 6
N 20 10 5 15

Haittn noBepuTenpHbIA MHTEpBad Uil CPEIHETO 3HAYCHUS IPU3HAKA C
JIOBEPUTENBbHON BepOoATHOCTHIO 0,95.

3apaua 3. [loctpouTh ypaBHEHUE JIUHEHHOM perpeccuu mno
Ta0JIuIe BHIOOPOYHBIX 3HAUYEHUM KOJIMUECTBEHHBIX MPU3HAKOB X, Y



X 2 3 4 3)
Y 14 13 12 11

Pa3zgea VI

3amaya 1. [IpomaBen raser nMokKymaeT y MOCTABIIMKA Ta3€Thl CETOAHS, YTOOBI
npojath ux 3aBTpa. OH 3akymnaet razeTsl o 300 meH. e. 3a madky, a IPOJaeT 1Mo
500 men. en. EMy He0OX0aMMO MPUHATH PEIICHUE O TOM, CKOJIBKO TA4YeK Ta3eT eMy
CJIEIyeT 3aKYIUTh y MOCTaBIIHUKA CETOAHS, YTOOBI MTPOJIaTh UX 3aBTpa.

O0beM Tpojax ra3er 3aBUCUT OT CIpOCa Ha HHUX, KOTOPBIA MpojaaBel]
OLICHMBAET KaK OTCYTCTBHME CHpPOCA, HUZKUH CIIPOC, CPEIHUN CIPOC U BBICOKHIA
cupoc. [Ipu oTcyTcTBUU clipoca Ha ra3eTbl OH HE MPOJACT HU OJIHOM MayKu, IpH
HU3KOM CIIpoce OH mpojact | mauky raser, Opu CpeaHEeM — 2 Maydku, OpH
BBICOKOM — 3 MaYKH raser.

Kakum Oyner ontuMmanbHOE pEIICHUE IMPOJAaBIlla Ta3eT IpPU H3BECTHBIX
BEPOSTHOCTAX CIPOCA HA ra3eThl HA 3aBTpa: OTCyTcTBUE cupoca 0,1, Hu3Kkui cpoc
0,3, cpeanuii crpoc 0,4 u Bwicokuil cripoc 0,27 IlocTpoilTe nAepeBO pelIeHH U
ONPENICIIUTE ONTUMAIBHOE PEILICHHE.

3apava 2. Ilpu oTkOpMe Ka)K70€ >KMUBOTHOE JOJHKHO TMOJTYYUTh HE MeHee 8
en. 6enkoB, 6 ex. yriaeBosoB u 14 en. mpoTenHa, HO He Oonee 39 en. xupos. s
COCTaBJICHUSI palliOHA WCHOJIB3YIOT JBa BHJAa KOpPMa, IMPEJCTABICHHBIX B
cieayromieit Tabnuiie:

KonuuecTBO e IMHUIT TUTATEIHLHBIX
IIurarensHbie
BEILIECTB HA | KT
BEIECTBA
KopMma 1 KopMma 2

OeJIKU 3 1

YKUPBI 4 7
YIJIEBOJIEI 1 6
MPOTEHH 1 2

CroumocTh 1 kT KOpMa mepBoro Buaa — 3 a.e., Broporo — 9 a.e. CoctaBbTe
JTHEBHOM PAIMOH MUTATEIHLHOCTH, UMEIOIINA MUHUMAIbHYIO CTOUMOCTD.

IMoaroroBka K 3a4eTy BKIIOYAET B CeOsl M3y4YeHHE KOHCIEKTOB JICKIUNA H
MPAKTUYECKUX  3aHATUH, MpopabOTKa  JJIEKTPOHHBIX  JIGKIUW, H3y4EHUE
PEKOMEHIyeMOW JTUTEPATYPhl U OMOPHBIX KOHCIEKTOB, BKIIFOYAIOIIMX OCHOBHBIC
MOHATUS W OmpeAcsieHus, ¢GopMynbl W TpwiIokeHHs. (OCHOBHBIC ITOHSTHS,
dbopMyIBI M OmNpeaesieHHus CTYJISHT JOJ/DKCH 3HaTh W YMETh HMX IPHUMCHSTH.
PekoMeH1yeTCsl TOATOTOBUTH OTBETHI Ha BCE BOMPOCHI U3 TIEPEUYHS BOIPOCOB IS
MOJATOTOBKHU K 3auery, npuBeAacHHbie B POC u pemmuTh 33JaHus U3 MPUMEPHOTO
BapuaHTa MpUMEpPOB 1Js 3auera, npuBeAeHHble B POC. YpoBeHb OCBOCHUS
TEOPETUUECKOTO0 M TMPAKTUYECKOTO Marepuajga Kypca OIICHHBAETCS Ha 3a4ETHOM



3aHITHHN B TUChbMEHHOUN (popme. CTeneHT moiydaeT 3a4eT P BBITIOJIHEHHH 0oJiee
62% TIpeINTIOAKECHHBIX 3aJJaHU.
IIpumepHbIA BapUaHT OMJIeTa HA 3a4eT

1. Tlpenen ¢pyHKIMU, TEOMETPUUECKUNA CMBICIT

2. Kiaccruueckoe onpeneneHne BEpOITHOCTH.

3. Jlormdeckue BBIpaKEHUS, TOPSIOK BBIMTOTHEHUS ONEPAIil B JOTHICCKUX

BBIPAKECHUSX.
4. Pemuth cucremy metonoM Kpamepa

2X + 9y + 7z = 51
3X + 9y + 4z = 50
3X + 8y + 7z = 53

3x?

5. liml &2
x>w| 2X -3

6. HaiinuTe UHTEpBAIILI MOHOTOHHOCTH Y DKCTPEMYMBI (DYHKIIMU
y=(2x+1)*(2x-1)°
2

2
X <x<1

7. BpIuncanTe onpeaeICHHbI HHTETPaT j f(x) dx, f(x)= 3, 0
5 2—-4x,1<x<2

8. Touka OpomeHa Haygady BHYTpb Kpyra pamumyca 8 cMm. Kakoma
BEPOSATHOCTh TOTO, YTO PACCTOSIHUE OT TOYKH JI0 LIEHTPA OKAXKETCSI MEHbIIIE 5 CM.?

9. HemnpepbiBHAS CliydaiiHas BeJWIrHa & MMECT IUIOTHOCTH PACTIPEICICHUS
f(X)=A X*, ectn 0< x <1; f(x)=0, ecm x &[0;1]. Haiiti: A, ME, DE, o .

10. IIpoBepuTh, coCcTaBUB TAOIUIly MCTUHHOCTH, YTO JOTHYecKas Qopmyia
sBIsieTCs ToxaecTBeHHO—MCcTUHHON: ((A = B) @ (B = A)) @ (A~B).

11. Bnagenenr KOHIUTEPCKON MOHKEH MPUHATH pEIIEHUE, CKOJIBKO TOPTOB
ClelyeT 3aKa3aTb Yy KOHJIUTEpa CErofHs, 4YTOOBl YJIOBJIETBOPUTH CIIPOC
IOKyIaTesen 3aBTpa.

Kaxnpiit Topt o0xonutcs emy B 140 neH. ef1., a mpoaaeT oH ux 1o 1eHe B 260
neH. en. IIpogaTte HEBOCTpeOOBaHHBIE TOPTHI HA CIEAYIOIIUN JA€Hb HEBO3MOXXHO
n3-3a ux nopuu. [IpogaBas TOPTHI KaXIbIi A€HB, BIaJeIel KOHIUTEPCKON 3HAET,
YTO MAaKCUMAaJbHBIN CIIPOC HA HUX HE MPEBBIIIAECT TPEX.

Kakum Oyner onTuManabHOE peEIIeHUE BIaJeablla KOHAUTEPCKOHN, €Ciu
BEPOSATHOCTU cripoca Ha TopThl paBHbL: 0,1 — orcyrcTBHE cnpoca; 0,2 — HUZKHIA
cripoc; 0,5 — cpennumii crpoc u 0,2 — BBICOKMH CIPOC, a Biajesel] KOHIUTEPCKOM
UCIIOJB3YET KPUTEPUN MaKCHUMalIbHOTO oOxujgaemoro Bbeiurpsima? Iloctpolite
JIEPEBO PEUICHUH U ONPEACIIUTE ONTUMAIBHOE PEIICHHE.
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MMacnopt ®OC

no AucCHUIINHE «MaTeMaTHKa»

Kon u popmyuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI

KOMIIeTeHIIHH
OCHOBHBIE TIOHSTHSI MATPUYHOTO HCUUCIICHHSI, DIEMEHTBI

OK-4 CnocoOHOCTh .

BEKTOPHOM areOpbl, METOBI PEIICHUSI CHCTEM, OCHOBHBIE

TBOPYECKH .

BOCIIHHHMAT u | 3uaer MOHSTHS AHAJTMTUYECKON FeOMETPHUH.

HCIIONB30BATE OCHOBHBIE TIOHSITHS U METO/IbI BBIYHUCIICHUS TIPECIIOB,

JOCTIKEHUST  HAYKH, HAXO0XKICHHS TPOU3BO/IHBIX, BBIYMCIICHUS HHTEIPAJIOB,

TeXHUKU B METOJI pereHus U PepeHIIMATBHBIX YPAaBHCHUH.

npodeCCHOHATLHON [TpuMeHATh METO/IbI MATPUUHOTO UCUHUCIICHUS,

chepe B COOTBETCTBHH | Yyeer AQHAJTUTHYCCKON T€OMETPHH U MaTEMAaTUYCCKOTO aHajIM3a

¢ MOTPEOHOCTAMH I pelleH s TUIOBBIX NPo(ecCHOHATBHbIX 3a/a4.

PETHOHATILHOTO u

MHPOBOTO PHIHKA TPYAA | Brraseer HaBbikaMu MCIIOJIB30BaHMSI MATEMATHYECKOTO allapara
JUIsL petieHus Mpo(heCCHOHANBHBIX 3a71a4.

OcHOBHBIE OIpeeNIeHUs U KIIacCU()UKALUIO COOBITHIA,

OCHOBHBIC OTIPE/ICIICHUS CITyUYaiHBIX BEJIMUUH, 3aKOHBI

pacripeneneHusl.

OCHOBHBIE OIPEICIICHHS U TIOHATUS MaTEMaTHIECKON
3naer CTaTUCTUKH; METOJIbI 00paOOTKH CTATUCTUYECKOTO

MaTepHaa; 3Tanbl MaTeMaTHYECKOW 00paboTKU

uHpOpMaIny.

OCHOBHBIE OIPE/ICIICHUS U OTIEPAIIMU TCOPUU MHOXKECTB U

WCUUCIICHUS BHICKA3bIBAHUI; TIOHSTUS MOJICIICH U METOIOB

MPUHSATHUS PEIICHUM.

OnpenensTh 3aKOH pacnpeesieHus CIly4aiiHON BEJIMYMHBI

OK-5 Crioco6HOCTb U COOTBETCTBYIOIINE XAPAKTEPUCTUKH.

UCIIOJIb30BATh BhIMoHATE TIEpBUYHYIO 00pab0TKY CTaATUCTUYECKIX

COBpEMEHHbIE METOMIbI | ;. JIAHHBIX; HAXOJIUTh BHIOOPOYHBIC OLICHKH.

U TEXHOJOTUU (B TOM BBINONHATE ASHCTBUS HAJl MHOYKECTBAMH, PEIIATh

qrcie JIOTMYECKHUE 3a]]au B PAMKaX MCUUCIICHUS BHICKA3bIBAaHHH,

WHPOPMAIIMOHHBIE) B MOCTPOUTH JIEPEBO PELICHHUA, peruTh 3aaaqy JIIT

npodeccnoHanbHOMN rpauuecKuM METOJIOM.

ACATCILHOCTH BeposATHOCTHBIMU METOIAMH PEILIEHUS]
npoeCCHOHATTFHBIX 3a]1a4; METOAAMHU COCTABIICHUS
3aKOHA paclpe/ieICHNs, BBIYUCICHUS U aHAIHM3a
COOTBETCTBYIOIINX XapaKTEPHUCTHK.

TexHuKoM 00pabOTKM CTATUCTHYECKUX JAHHBIX; METOIAMH
Brageer | 2HAIH3a COZIepPIKATEIbHOM MHTEPIIPETALNH MTOJTyICHHBIX

pe3yJIbTaTOB.

MeTtonamu ¢popManusaiuu paccykIeHU CpeICTBaMU
HCYMCIIEHUS BbICKa3bIBaHUI. MeTo1aMu COAepKaTEIBHOTO
1 (OpMaJIbHOTO aHaIK3a MOJIYYEHHBIX Pe3yJIbTaTOB.
MeTonamu NOCTPOEHUS MPOCTEUIINX MaTEMaTHYECKUX
MojieJiell TUITOBBIX MPO(ECCHOHATbHBIX 3a/1a4.




IlepeyeHb ncnob3yeMbIX olleHOYHBIX cpeacTs (OC)

JKCIIpecc-

Ne | KoHTposmpyemsle Kopap! u stamnsl popmupoBaHus OneHouHble CpeacTBa
n/m | paszuensl / TeMbl KOMIIETEHIHH TEKYIIHH IPOMEKYTOYHAsI
JVCLIATUTHHEI KOHTPOJIb aTTecTauus
3HAET tect (ITP-1); | Bompocsl 69-76
KOHCIICKT U3 TIEpEYHs
(TIP-7) BOIIPOCOB JIJIst
MOJITOTOBKH K
3a4yery
ymeer A3; [Tpumepsnr 18-20
MaremaTHueckas AKCHpecc- U3 IPUMEPHOTO
1 JIOTHKA U OK-5 KOHTPOITh BapHaHTa
JIMCKpeTHas (TIP-2) MIPaKTHYECKHUX
MaTeMaTHKa IPUMEPOB JIJIS
3ayera
BJIaJeeT KOHTPOJIbHAS | IPUMEPHBIi
pabora Ne 4 | BapuaHt
(T1P-2); KOHTPOJILHOH
paboTsl Ned
3a4yer
2 | DnemeHThI OK-4 | 3naer tect (ITP-1); Borpochl 1-19
MaTpUYHOTO U KOHCIIEKT U3 TIepeyvHs
BEKTOPHOTO (TTP-7) BOTIPOCOB JIJIst
aHam3a, MOJITOTOBKH K
aHATUTHYECKAs 3a4yery
TeOMETPHUSI yMeeT 13; npumepsl 1-2 u3
JKCHpecc- IPUMEPHOTO
KOHTPOJIIb BapHaHTa
(TTP-2) MPAKTUYECKUX
TIPUMEPOB JIJIst
3ayera
BIIaJI€ET KOHTPOJIbHAS | IPUMEPHBIH
pabora Ne 1 | BapuaHt
(TIP-2); KOHTPOJIbHOH
pabotsl Nel
3ayer
3HaeT tect (ITP-1); | Bompocsr 20-52
KOHCTIEKT U3 TIepeYHs
. (TIP-7) BOTIPOCOB JIJISt
Maremarnueckuit
3 OK-4 MOATOTOBKH K
aHan3
3a4yery
yMeeT A3; [Tpumepsr 3-10

U3 IPUMEPHOTO




KOHTPOJTb BapHaHTa
(I1P-2) MPAKTUIECKUX
PUMEPOB IS
3ayera
BIIQ/ICET KOHTPOJIbHASL | IPUMEPHBIi
pab6ora No 1 | BapuaHT
(TIP-2); KOHTPOJIBHOMN
paboter Nel, No2
3ayer
3HAeT tect (ITP-1); Bonpocsr 53-68
KOHCIICKT U3 TICpEYHs
(TIP-7) BOIIPOCOB /ISt
MOJITOTOBKH K
3a4yery
Teopus ymeer A3; [Tpumepsr 11-17
BEPOSTHOCTEH U JKCIIpecc- U3 TIPUMEPHOTO
MateMatHieckat | o o KOHTPOJIb BapuaHTa
CTaTUCTHUKA, (TIP-2) MIPaKTUYECKHUX
JJIEMEHTBI TEOPUHU IPUMEPOB JIJIS
PHCKOB 3ayera
BIIQJICET KOHTPOJIbHAS | MPUMEPHBIi
pabora Ne 3 | BapuaHT
(T1P-2); KOHTPOJILHOH
paboTsr Ne3
3ayer
3HAET tect (ITP-1); Bonpocsr 84-88
KOHCIIEKT U3 TIEpEeYHSI
(TIP-7) BOTIPOCOB JIJIst
MOJITOTOBKH K
3a4eTy
yMeeT 13; [Tpumepsr 23-24
MaTeMaTiieckas JKCHpecc- U3 TIPIMEPHOTO
oBpaoTka OK-5 KOHTPOJITh BapHaHTa
I — (TTP-2) MPAKTUYECKUX
TIPUMEPOB JIJIS
3ayera
BJIaJeeT KOHTPOJIbHAS | MPUMEPHBIi
pabora Ne 3 | BapumaHt
(T1P-2); KOHTPOJIbHON
pabotbr Ne3
3a4eT
Teopus mpUHATHS 3HaeT tect (ITP-1); Bompocer 77-83
peLICHUIA, OK- 5 KOHCITIEKT U3 TIepeUHsI
JMHEHHOE (TTP-7) BOTIPOCOB JIJIst

IPOrpaMMHUPOBaH

IIOATOTOBKH K




ue, rpagsl

3a4ueTy
yMmeeT 13; [Tpumepsr 21-22
AKCIIpecc- U3 IPUMEPHOTO
KOHTPOJIb BapHaHTa
(T1P-2) MPAKTUIECKHUX
MIPUMEPOB ISt
3ayera
BIIQJICET KOHTPOJIbHASL | PUMEPHBIN
pab6ora No 4 | BapuaHT
(TIP-2); KOHTPOJIBHOMN
paboter Ned
3ayer

HIkana oueHuBaHus YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMH

Kon u Jrtanbl GopMHUPOBAHMA KpHUTepuu NOKAa3aTeJIn
¢opmynupoBk | KOMIETEHUUH
a
KOMIICTCHIIMN
OK-4 OCHOBHBIE 3HaHUE MOHATHUSA - CIOCOOHOCTh
CnocoOHOCTh HOHSTHUS OTIPEACITUTEIIS, BEIYMCIINTD
TBOPYECKHU MATPHYHOTO MATPULLLL, CHCTEML, OTIpeIeUTEND,
BOCTIPUHUMAT BH/JIbI JINHUH Ha
HCYHUCIICHHUS, - CIIOCOOHOCTH
b U IJIOCKOCTH. 3HaHHE
HCIIOJIH30BaT SJICMCHTRI OCHOBHBIX TIOHSITHN BRITHCIINTE CyMMY
b BEKTOPHOH [IPEJCIIOB; 3HAHNE MaTpu,
JOCTHIKEHUS anreOpel, TaOIHIBI - CIIOCOOHOCTh
HayKH, METO/IbI PELIEHHs | IPOM3BOIHBIX. 3HAHUE | IIOCTPOUTH JIMHHMIO;
TEXHUKH B cHcTeM, TaOJIMLIBI HHTETPANIOB, | - cr10coGHOCTE
npogeccrona OCHOBHBIC TIOHATHC BBISIBIIATH
TBHOM chepe HEOIPEIeIEHHOTO
TTOHSTHUS HEONPEIETICHHOCTD;
B 3HAET . WHTErpaa,
cootBercTBU | (Toporopprii | AHATHICCKON | hyeneernoro - CIIOCOOHOCT
ucC YPOBEHbB) FEOMETPpUN. HMHTErpaja, TUIIOB BHqHCHfITb
NOTpeOHOCTS OcHoBHbIE muddepenmmanpapx | TPOCTCHIINC
MU NOHATHA U YPaBHEHHUH. TPOM3BOHBIC,
pETUOHAIIBHO METO/IbI HWHTErpaJIbl,
rou BBIYHCIIEHUS - CIIOCOOHOCTH
MHPOBOTO Npe/IENoB, OTIPENICTUTH THIT
PBIHKA Tpy/1a HAX 0K /ICHHUS YpaBHCHMUA, pasNeiuTh
MPOM3BOIHBIX, TepeMEHHBIE.
BBIYMCIICHHS
WHTETPaJIOB,
METO/1 peuIeHUs
nuddepermraib
HBIX YPABHEHUM.
TTpuMeHsTS YMeHue penmTh - CIIOCOOHOCTH pelIaTh
ymeer METOTBI CHCTEMY JIMHEHHBIX CHUCTEMBI IMHEHHBIX
SI]I%OHBHHYT MaTPUYHOTO izizlzzifn; yMCHHC ypaBHEHHIA;
NCYHUCICHNA, YPABHEHHIE | croco6HOCTD




AHAINTUYECKOW | JIMHUM 110 U3BECTHBIM | paCKpbIBAaTh
TCOMCTPHUH U nmapamMeTpam; YMCHUC HEOIIPEAECIIEHHOCTD;
MATEMATHYECKOT | BBIYMCIIATE MPEIENBL | | cocoBHOCTE
0 aHaju3a A YMEHUE BBIYHUCIISTH NPABHITBHO TIPUMEHSTH
pelieHus MIPOU3BOJIHBIE U METOJIBI
THUTIOBBIX MHTETpaJibl; YMEHUE MHTETPHPOBAHHS
npodeccuoHanbH | HalWTH olliee - CIIOCOGHOCTE
BIX 3aJa4 pelieHue HAXOJIHTh pElleHUE
3agaun Komum
Bnagenue metonamu | - ciocoOHOCTD
PCUICHHS CUCTEM; AHAIU3UPOBATH
MCTOIaMH PEILEHNE CHCTEMBI;
BRIHCICTIA . - CIIOCOOHOCTH
IIPEIEI0B; TEXHUKOU
[IpHMEHEHHS COCTaBUTb ypaBHEHUE
mubdepenupansaoro | HHH M TIOCTPOUTD
WCYHCIICHUS B 00JacTsb;
HCCIIEI0BaHUU - CIIOCOOHOCTH
Hasbixkamu yHKimii 1 BBIUMCIIUTD IIPENIET;
HUCIIOJIB30BaHUM IIOCTPOCHHUU rpaq)mca; - CITOCOOHOCTE
BIazeeT MareMaruyeckor | HaBbIKaMM NPUMEHSTE
(BBICOKHIN) O arnapara Ui BpaeTIeHi g hepeHIMaTBEHOS
peLeHus TCOMCTPHUUCCKUX U
npodeccuonansH | PU3HIECKUX MCHNCIICHNC K
BIX 33724 MIPUIIOKEHU I UCCIIEJOBAaHUIO
HHTEIpajIOB; BJIaJICHUE Q)yHKuHﬁ;
TEXHUKOHU - CIIOCOOHOCTH
COCTaBJICHHA IPUMEHATH HHTErPAIIbI
A depeHMaNbHOIO | 5 peleHnn
YPABHEHHA PEATBHBIX | 1podhecCHOHATBHBIX
IIPOLIECCOB 3a/1a4;
- CI0cOOHOCTh HAWTH
petenune 3anaun Komm
U ClIeJIaTh BBIBOJI.
OK-5 OcHoBHbIE 3HaHMEe ONpEeNeNIeHuH | - ClIOCOOHOCTh J1aTh
Crioco6HOCTb OINpeeNeHus U pa3IUYHBIX BUJIOB onpenerIeHue u
UCIIOJIb30BaT KJIaCCU(UKALIUIO | COOBITHIL; 3HAHHE 3anucarb GopMyIy
b COOBITHH, TEOopeM anreOpsl BBIUMCIICHUS
COBpPEMEHHBI OCHOBHbIE COOBITHI; 3HAHNE BEPOSITHOCTH COOBITHS;
€ METOAbI U OINpeAeIeHUs KJIFOUEBBIX OHATHH - CIIOCOOHOCTH
TEXHOJIOTHUH CITy4aiHbIX CIIy4alHbIX BEJIMYMH. | 3allMCaTh 3aKOH
(B TOM uucIe BEJIMYMH, 3aKOHbI | 3HAHUE ONPEJEICHUIN | pacnpeaeseHus U
uH(popMaLno sact . | pacupeneneHys. | OCHOBHBIX MOHSTHUM MOSICHUTH BXOJISIIUE B
HHBIC) B (noporossiii OcHOBHbIE MaTeMaTU4eCKou HETO MapaMeTphl;
npodeccruona YPOBCHE) onpezeneHus u CTaTUCTUKH; 3HAHHUE - CIIOCOOHOCTH
JTBHOU TOHSITUS MOCIIEI0BATENBHOCTH | CHOPMYIHUPOBATH U
JESTEIIbHOCT MaTemMaTHyeckoi | cobopa u 00paboTKu 3anMcath OCHOBHBIE
u CTaTHCTUKH, CTaTHUCTUYECKOTO MOHATHUS
METO/IbI Marepuana. 3HaHue MaTE€MaTHYECKOU
00paboTkH orpeJieNIeHu i 1 CTaTUCTHKH;
CTaTHUCTUYECKOTO | ONepauuil TEOpUn - CIIOCOOHOCTH
MaTepuana; MHOKECTB, chopMyIUpOBaTh




ATaIlbl rpaguvecKoi CBOICTBA MTapaMeTPOB
MaTeMaTHYeCKOM | MHTEpIpeTaluu CTaTUCTUYECKOTO
00paboTku oreparuii Haj pacnpeseneHus;
uHpOpMaLUH. MHOKECTBAMHU. - CIIOCOOHOCTH
OcCHOBHBIE 3HaHUE ONMpE/IETICHUI | COCTaBUTh TaOIHUIIbI
OIpezesieHus U U omepanuii 1 Tabauil | MCTHHHOCTU OCHOBHBIX
orepanuu HUCTUHHOCTHU JIOTHYECKHX OTepaluii;
Teopuun WCYHCIICHUS - CIIOCOOHOCTH
MHOKECTB U BBICKa3bIBaHUH. PEJICTaBUTh
UCUHCIICHUS 3HaHue onpeeneHuid, | rpadu4ecku
BBICKa3bIBaHUH, OCHOBHBIX TTOHSTUN MHO>KECTBEHHOE
MOHATHUS TEOPHH IPUHATHUS BBIpA)XKEHUE,
MoJeJIed U 9110317178 - CIIOCOOHOCTH
METOJI0B chopMyIHUpoBaTh U
NPUHSITUS 3anMcatb OCHOBHBIE
peLIeHu IIOHATHUSA TEOPUU
NPUHSTUS PEILICHUH;
- CII0COOHOCTh ONMKCATH
U3 YEero COCTOUT
MaTeMaTh4yecKas
MOJIeNb 3a/1a41
JIMHEUHOTr O
IPOrpaMMUPOBAHUS.
Onpenenstsb YMeHHe NpuMEHATh - CIIOCOOHOCTH
3aKOH (hopmMyIibl BBIUHCIIHUTD
pacnpeneneHus BEPOSITHOCTH COOBITHI | BEPOSITHOCTH COOBITHS;
ciy4yarHOMI B pELICHUHU - CIIOCOOHOCTH
BEJIMYMHBI U MPUKJIaJHbIX 33]a4; COCTaBUTh 3aKOH
COOTBETCTBYIOIIM | YMEHHE MOAOUPAThH pacrpeaeneHus
e 3aKOH paclpeiesieHus] | CIIy4YalHOW BEJTUYUHBI,
XapaKTepUCTUKH. | CIy4alHOH BETMUMHBI | HAWTHU YUCIIOBBIE
BeimonsaATh 1 GOPMYITBI TSI XapaKTePUCTHUKHY;
HNEPBUYHYIO BBIUUCIICHUS - CIOCOOHOCTH
00paboTKy YHCIIOBBIX CTpyNIHUPOBAThH
CTaTUCTHYECKUX | XapaKTEPUCTUK CTaTUCTHYECKHE
JTAaHHBIX; YMeHue BBIIOJIHUTD JTAaHHBIE U TIPOBECTH
ymeer HaxOJIUTh IIEPBUYHYIO MEpBUYHYIO 00paboTKY;
(MpOABUHYT | BEIOOpOUYHBIE 00paboTKy - CI0COOHOCTh
BIiA) OIICHKH. CTaTUCTUYECKUX BBITIOJTHUTH pacyer
BeinonssaTe JIAHHBIX; YMEHHE BBIOOPOYHBIX OIIEHOK U
NeHCTBUS HAll BBIUUCIIATH WX WHTEPBAITBHYIO
MHOECTBaMH, BbIOOPOYHBIE OLICHKHU. | OLIEHKY;
pemarp YMeHue BBINONHSTD - CIIOCOOHOCTH
JIOTUYECKUE JeiicTBUS Hall OLIEHUBATh
3aJ]auM B paMKax | MHOXXE€CTBAMHU, TaOJTMYHBIMU
UCUHUCIICHUS pelaTh JOruH4ecKue CpeacTBaMHu
BbICKa3bIBaHUH, 3aJ1auH. WCYHCIIEHUS
IIOCTPOUTH YMeHue paznudath BbICKa3bIBaHU I
JIEPEBO pELIeHUH, | 3a7a4u TEOpUHU HUCTHHHOCTD
peLITh 3a1a9y MIPUHATHUS PEIICHU B | pacCyKIeHUI;
JIIT YCITOBHSIX - CIIOCOOHOCTH

rpadu4ecKuM

OMPCACIICHHOCTHU U

pa3nuyarh JUHEHHYIO




METOIOM

pHCKa.

YMeHue NpuHUMaTh
peleHNEe B YCIOBUAX
pHUCKa C IIOMOILBIO
JIepeBa PEILICHUIA.

MOJEIb OT
HEJIUHEHHOM;

- CIIOCOOHOCTH CTPOUTH
JIEPEBO PELICHUI;
-CIIOCOOHOCTE IO
CUCTEME OTPaHUYCHUI
MOCTPOUTH 00JIaCTh U
HaWTH ONTUMAJILHOE

peleHue.
BepositHocTHBIM | Briazgenue HaBbIKaMu | - CHOCOOHOCTh
U METOJIaMU pereHus IpaMOTHO 00OCHOBATh
pelieHus npoeCCHOHATIBHBIX BBIOOP (OPMYIIBI IS
npodecCHOHANbH | 33134 BBIYMCIICHUS
BIX 33/1aY; BEPOSTHOCTHBIMH BEPOSITHOCTH COOBITHS
METOAAMU METOJAMU; BIaJICHUE | U IPUMEHUTH €€;
COCTaBJICHUS TEXHUKOU - CIIOCOOHOCTH
3aKOHa COCTaBJICHUS 3aKOHOB | COCTaBUTbh 3aKOH
pacripeniesieHus, | pacmpeeneHus, pacrpeneneHus,
BBIYUCIICHUS U BBIUUCIICHUS apryMeHTHPOBATh €ro
aHanmm3a YHCIIOBBIX BBIOOD, BEIYUCIIUTH
COOTBETCTBYIOLIM | XapaKTEPUCTUK U UX YHCIIOBbIE
X XapaKTEepPHUCTHUK. | aHanmu3a. Bragenue XapaKTePUCTHKH U
TexHukon HaBbIKaMU 00pabOTKU | IPOAHATU3UPOBATH UX
00paboTku CTATUCTUYECKUX - CIIOCOOHOCTH
CTaTUCTHYECKUX | JIaHHBIX; TPAMOTHBIM | TPAMOTHO BBIIIOJHATH U
JTAaHHBIX; aHaJIU3 MOJTYYEHHBIX oopmisaTe 06pabOTKY
METOAAMU pe3yabTaTOB U UX JAHHBIX 3KCIIEPUMEHTA;
aHanmm3a WHTEepIpEeTaIys ¢ - CIIOCOOHOCTH
CoJIepKaTeNbHOM | MOCTaBICHHOMN apryMeHTHPOBaTh
S UHTEPOpPETAlluy | 337a4ei. BBIBOJIBI M PE3YIIbTATHI
(BbICOKIi) MOJTy4EeHHBIX Bnaneer UCCIIeIOBaHMS;
pE3yJIbTATOB. AQHATTUTHYECKUMH U - CIIOCOOHOCTH
Mertonamu TaOJIMYHBIMU BBITTOJIHATh
bopmanuzanun METOJaMHU npeoOpa3oBaHus B
paccyxaeHui WCUUCIICHUS aHAJIMTUYECKOM BUJIE
CpeACcTBaMu BbICKa3bIBaHU I JOTMYECKUX
WCUNCIICHUS (hopMankpHOTO aHaNTN3a | BBIPAKEHHI
BBICKA3bIBAaHUH. | CIIOKHBIX UCUUCIICHUS
Meronamu pacCyXJIeHHM. BBICKA3bIBaHUM, UX
coJepxarenbHOT | BrnajgeHue HaBblkaMu | YIPOIIEHUE,
0 ¥ GOPMATTFHOTO | peIIeHUs MIPUBEJICHHE K
aHanmm3a po¢eCcCHOHATBHBIX CTaHJapTHBIM (opMaM;

MOJTyYEHHBIX
pE3yIbTaTOB.
MeTtonamu
MOCTPOCHHUS
MPOCTEUIIINX
MaTEeMaTHYECKHUX
MoJieen
TUTIOBBIX
npodecCHOHANIbH
BIX 337124

3a/1a4 C IPUMEHEHUEM
METOZI0B TEOPUU
MIPUHATHS PELICHUI.

- CIIOCOOHOCTH
IrpaMOTHO 00OCHOBATH
BBIOOp MOJEIH
JIMHEHHOT O
MIPOrPaMMHUPOBAHHUS
P PEIICHUN TUTIOBBIX
3agaq JIII;

- CIOCOOHOCTh
I'PaMOTHO CJIeJIaTh
BBIBOJI U3 MOJYYEHHOTO




PEeIICHUA 3aJa4u

MeToauyecKkue peKoMeHAaluM, ONpeesiionue Npoueaypbl OleHNBAHUS
pe3yJabTATOB OCBOEHMSI JUCHMILIUHbI

OneHovHbIe cpeacrea aAJist HpOMe)I(yTO‘IHOﬁ aTrecralnmmn

HpOMC}KYTOLIHaH aTrTecTalusa CTYACHTOB II0 AUCHUILIIMHCE «MaremaTuka»
IMPpOBOAUTCA B COOTBCTCTBHU C JIOKAJIBHBIMH HOPMATHBHBIMH AKTaMH I[Bq)y u

SBJISIETCS 0043aTEIBHOM.

HpOMe)KYTO‘-IHaSI arrecragusa H TeKYH_[I/Iﬁ KOHTPOJIb 110 AWUCHOUIIIIMHC

OCYULIECTBJISIETCS C UCIIOJIb30BAaHUEM OAJIIbHO-PEUTUHIOBOM CHCTEMBI.

[To muctunnuue «MartemaTvkay y4eOHBIM IIJIAaHOM MPEIYCMOTPEH 3a4yeT B

IICPBOM CECMCCTPC.

(1)0pMe BBITIOJIHCHU ITHCHbMCHHBIX SaIIaHI/Iﬁ. B clIydac CHOpHOﬁ OOCHKH CTYICHT

3ader 1o JUCITUITIINHC «MaremaTuka» IMPpOBOAUTCA B IIMCBMCHHOM BHIAC B

YCTHO IOACHACT IIPCACTABIICHHBIC PCILICHUS.

1.

Ilepeuensv 6onpocoe 014 n0020mosKu K 3auenty

Bexropsl. Knaccudukanus BekTopoB. JIMHeiiHbIe oniepaliui HajJ BEKTOpamu,

WX CBOUCTBA.

© 00N Ok WN
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© No ok wbdhE o

Koopaunnatel Touku. KoopanHatel BEKTOpa.

JlmHa BekTopa.

Yron Mexay 1ByMs BEKTOPAMH.

CkansipHOE IPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA.

DU3NYECKUN CMBICI CKAISIPHOTO MPOU3BEICHUS BEKTOPOB.

BoIpakeHue cKaasipHOTO MPOU3BE/ICHUS BEKTOPOB B KOOPAUHATHOM (hopMme.
Onpenenurens. [lopsanok onpenenures.

Brruncnenue onpenenureneil 2-ro - 3-ro nopsaka.

Matpuisl. Knaccuduxarus matpuir.

JInHenHble onepanuy Hal MaTPULIAMU, UX CBOWCTBA.

TpaHcioHUpOBaHUE MATPULL.

CucteMbl TMHEHHBIX AIreOpanyecKuX ypaBHEHUH.

Meton Kpamepa peliennst cucTeMbl JMHEHHBIX alreOpandyeckux ypaBHEHUH.
OO1ee ypaBHEHHE NMPSAMO Ha TIIOCKOCTH.

YpaBHEHHE TPSAMOU Ha IIOCKOCTH, MTPOXOISIIEN YEpPE3 ABE JaHHBIE TOUKH.
YpaBHEHHE NIPSAMOMN Ha IIOCKOCTH 10 TOYKE U BEKTOPY HOPMAJIH.
YpaBHeHuUe PsSMOil C YTIIOBBIM KO3 (DUITHEHTOM.

IIPUHSATHS PELICHUM.



19.  VYroa mexzay IByMs NPSMBIMHU Ha IJIOCKOCTHU. Y CIIOBHS MApaJLIEIbHOCTH U
NEPHEHANKYJIIPHOCTH JABYX MPSIMBIX Ha TUIOCKOCTH.

20. IlocnenoBarenbHOCTS. [Ipenen nocneaoBaTeIbHOCTH, T€OMETPUUECKUIN
CMBICIL.

21. Ilpenen GpyHKINH, TEOMETPUUECKUIA CMBICI.

22. 3amMeuaTeibHBIC MPECITHI.

23. beckoHeyHO MaJibie M1 OECKOHEUHO OOJIBIINE BEIIMYUHBI.

24. IlpousBonHas, ee ONpeaeiIeHne, TeOMETPUUCCKUN U PU3UIECKHUI CMBICIL.

25. VYpaBHeHHE KacaTeIbHON K KPUBOM.

26. IlpaBwia nuddepeHnrpoBaHus.

27. uddepeHnmpoBaHue CIOXKHON QYHKITUH.

28. MuddepenuupoBanue pyHKINN 3aJaHHONU HESBHO.

29. uddepenunan GyHKINH, €T0 TEOMETPUUECKUN CMBICT, CBOWCTBA.

30. [Ipasuno JlonuTans.

31. AcumnTotsl rpaduka QyHKIUH.

32. Heob6xomumoe yciaoBHE dIKCTpeMyMa.

33. JlocTtaTouHOE yCIIOBUE SKCTPEMYyMa.

34. Touku neperuda, onpe/ieIeHUE BHITYKIOCTU-BOTHYTOCTH rpaduka QyHKIIUU
35. HeobxommMmoe 1 J0CTaTOYHOE YCIOBUE TOUYKH Teperunoda

36. IlomHoe uccnenoBanue GyHKIHH.

37. IlepBooOpa3Has u HeompeAeNEHHBIA HHTETPaJl, CBOMCTBA.

38. TabnuuHbIe UHTETPATHI.

39. 3ameHa epeMeHHON B HEOIPEICIEHHOM HHTETpae.

40. OrmpenenieHHbIN UHTETPal U €T0 CBOMCTBA.

41. ®opmyna Herorona-JleitOnua.

42. BpluncieHne OnpeesieHHOro MHTerpajga METOA0M 3aMEHbI IEPEMEHHBIX.

43. HecoOCTBEHHBIE MHTETPAJIBI, UX CBOMCTBA M METO/BI BEIUMCIICHUS.

44. T'eoMeTpuyecKre MPUIOKEHUS ONPENEIEHHOTO HHTETpaIa.

45. O6bikHOBeHHbIe auddepeHunanbuble  ypaBHeHUs. (OCHOBHbBIE TOHSTHUSA
nudepeHnnanbHbIX ypaBHEHUH.

46. YactHoe u obmiee pemenue. [Toctanoska 3amaun Korm.

47. MudbdepeHnuanbuble ypaBHEHHUS TEPBOTO TOpSAJKAa C pa3ieNEéHHbIMU U
pa3aeNAoIUMUCS IEPEMEHHBIMH.

48. OCHOBHBIE TTOHSTHUS YUCIIOBOTO PsJIa.

49. TloHsiTHE CXOAMMOCTH M PACXOJUMOCTH YHCIOBOTO U (PYHKIIMOHAJILHOTO Psijia.
50. CreneHHblie psabl.

51. BeipaxeHue 371eMEeHTapHbIX (PYHKIIUM Yyepe3 CTEIEHHBIE PSIbL.

52. Psan Teinopa.

53. JlocToBepHOE, HEBO3MOKHOE COOBITHS.



54. CoBMecTHBIE, HECOBMECTHBIE COOBITHS.

55. 3aBucuMbIe, HE3aBUCUMBIE COOBITHS.

56. OTHOcHUTENbHAS YaCTOTa COOBITHS.

57. Cratuctuueckoe onpeieieHue BEpOSITHOCTH.

58. Knaccuueckoe onpeneneHre BEpOSTHOCTH.

59. I'eoMeTpuveckoe ONpeaeICHUE BEPOSITHOCTH.

60. CnyualiHple BEJIMYMHBI. 3aKOH pacHpenesieHUus CIy4alHOW BEJTMYHHBI.
OCHOBHBIE OIIPEIEIICHUS.

61. OyuKIUs pacnpeeeHus CaIydaitHOW BeTUYUHBI, €€ CBOMCTBA.

62. [1ImoTHOCTB pacnpeeieHus CIydaitHOW BEITUYMHBI, €€ CBOMCTBA.

63. MaremaTuyeckoe OXHJAHHE JUCKPETHOM CIy4allHOM BEIWYHHBI, €ro
CBOICTBA.

64. Jlucnepcus TUCKPETHOM CIIydailHOUM BETWYHHBI, €€ CBONCTBA.

65. UncnoBbie XapaKTEPUCTUKN HEMTPEPHIBHBIX CITyYalHBIX BEIIMYHMH.

66. PaBHOMEpHOE pacIpeielicHue.

67. IlokazarenbpHOE pacrpeseacHue.

68. HopmainbHoe pacnpeseneHue.

69. DneMeHThI 1 MHOKecTBa. CIOCOOBI 3a/1aHNSI MHOYKECTB.

70. CpaBHEHHE MHOYKECTB.

71. Oneparuu  HaJg MHOXECTBaMHU: OOBEIUHEHHUE, IEPECEUCHUE, OTPHUIIAHUE,
CUMMETpUUECKas Pa3HOCTh, YHUBEPCYM, JIOTIOJTHEHUE.

72. 'eoMeTpudecKass HHTEPIPETAIHS ONepaIiiii HaJl MHOKECTBAaMH JHarpaMMaMu
Ditnepa—BenHa.

73. Ucuncienne BBICKA3bIBaHHWM, OCHOBHOM HA0Op JIOTMUECKUX OTCpAITHii:
KOHBIOHKITUS, AU3BIOHKIUS, CTpOras IU3BIOHKIIMS, OTPHUIAHUE, HWMILIAKAIHS,
HKBUBAJICHTHOCTb, X TAOJUIBI UICTUHHOCTH.

74. Jlorndyeckue BBIpaXEHUsS, TOPSIOK BBINOJHEHUS ONEpanuid B JIOTMYECKUX
BBIPOKCHHUSIX.

75. JIn3bI0OHKTUBHAS (JOpMa JTJOTUYECKUX BBIPAKEHUH.

76. [IpumeHeHre K €CTECTBEHHOMY SI3bIKY: aHaNU3 U (hopMalIU3aIus pacCcy KIeHUun
CpEIICTBAMH MCUMCIICHUS BHICKAa3bIBAaHUHM, CTAHIAPTHBIE CXEMbI (POpMATTU3ALIIIH.

77. 3amayu TEOPUU MPUHATHUS PEIICHUIA.

78. Knaccuduxkarus Mozeneid 1 METOI0B MMPUHSATHS PEIICHH.

79. MopaenupoBaHue OJHOKPUTEPUATBHBIX 3a7a4 MPUHSATHS PEIICHUS.

80. Mognenu u MeTobl JIMHEWHOTO MporpammupoBanus (JIIT).

81. I'padmueckuit meton pemenue 3anay JII1.

82. JlepeBbs pelieHuH.

83. Kpurepun MakCMMaIbHOIO 0XKHIAEMOI0 IIaTeXa.

84. I'enepanbpHasi COBOKYITHOCTh U BbIOOpKa. BapuanioHHbBIN psijL.



85. Ilommron 4acToT, rTMCTOTpaMMa OTHOCUTEIBLHBIX YacTOT.

86. Dmnupuueckas QyHKIUS pacnpeieeHus.

87. BeiOOpouHbIC YHCIIOBBIE XapaKTEPUCTUKW  (BBIOOpOYHAS CPEAHSs U
BBIOOPOYHAS TUCTICPCHS).

88. Crartuctuueckue OIeHKH.

Ilpumepnutii sapuanm npakmuyeckux npumepos 01 3auema

7. Pemuts cucremy metonom Kpamepa

2X + 9y + 7z =51
3X + 9y + 4z = 50
3X + 8y + 7z = 53

8. Jlausl Bepmunbl: A(4;3), B(5;-2), C(1;3) tpeyronbuuka. Haiitu
wiomans AABC: S/ agc.

(2x2 — x—1)2 _

. 1-cos®4x
: m-———-

;i ;
+2X5—x—2 x>0 x3 —2x2
3x2
. 3X*-2x+5 . (2x+5j1—x
m im .

li —;
x>0 6X —4 —9X 2X—3

9. Haiinure mpexensr lim
x—=1 X

r xX+xi-2

10.Haitnure mpousBoaHble: Y =COS— +—F——;
4 {1-x

y= ctg(sin(2x7 —3x));
ytgx—sin(x—2y)=0.

5. Haiimure MHTEpPBAIbl MOHOTOHHOCTH M DKCTPEMYMBI (DYHKLIUH
y=(2x+1)*(2x-1)°

. 5 arcsin® x
6. Haiigute HeompeeieHHbI HHTErpal .[—2 dx.
V1-Xx
2

7. Bpruucinte onpeaeieHHbIN HHTeTrpal j f(x)dx, f(x)=
0

3x%, 0<x<1
2—-4x,1<x<?2
dx

10 )
x°

8. UccnenoBaTh CXOAMMOCTh HECOOCTBEHHOTO MHTErpajia

Oty —

9. Petuts nuddepennnanbHoe ypaBHEHHE C pa3 IS OIIIMUCS
[IEPEMEHHBIMU ( xy* — x) dx+(y+xy)dy=0

10. Paznoxuts B psa Telnopa no crenensm X—1



f(x)=x* —6x3 +3x? +6x+2

11. B rpynmne 11 ronomeit u 9 neymek. Ilo xpeOuro paspirpbiBacTCs
oJlvH Ouiet B Tearp. KakoBa BEpOSTHOCThH TOT0, YTO OMJIET MOJYYHUT ACBYIIKA?
12. Cpenu 100+1 HOBOpOXKACHHBIX OKazamock 60+1 manpumkoB. Haiitu
CTaTUCTHUYECKYIO BEPOSITHOCTD POKJICHUS MaJIbUHKa.
13. Touka OpomeHa Haymady BHYTpPh Kpyra paamyca 8 cm. Kakoma
BEPOSTHOCTH TOTO, YTO PACCTOSIHHE OT TOUYKH IO IICHTPA OKAKETCS MEHBIIE 5 cM.?
14, JluckpeTHasi cirydaiiHas BennunHa & 3a7aHa 3aKOHOM PacIpe/IeIeHHsI
& 1 2 3 4
P 0,5- 0,01*1 0,5- 0,01*1
0,01*1 0,01*1
Haiiru: M, De, Of.
15. HemnpepeiBHass — ciydaiiHass BenmyuHa ¢ HMEET  IUIOTHOCTH

pacpenenenmst f(X)=A X%, ecmn 0< x <1; f(X)=0, ecrm x & [0:1].
Haiitu: A, Me, De, Gg.

16. BriOopka 3agaHa pacnpeeieHueM 4acTOT
X 5 6 7 8
N 20 10 5 15

Haiitu BBIOOpOYHOE cCpeaHee, BBIOOPOUYHYIO JUCIEPCHIO; BBIOOPOUYHOE
CpeaHee KBaApaTUIeCKOe OTKIOHEHHE.

17, dupma «l'opoackoe takcm» umeer 3 mpoekrta: Aamupan, Makcuwm,
[Tynbc. CTOMMOCTHAsA Mepa pUCKa KaKJ0ro NpoeKTa moka3aHa B Ta0JInLe
Anmupa Makcu
[Ipoekr 1 M [Tynec
P 0,03 0,01 0,05
L (TeIC.
pyo.) 15+15*1 30+10*1 20+20*1
Bbruncnurh, Kakoil U3 MPOEKTOB SIBISETCS HAUMEHEE PUCKOBAaHHBIM.
18. Ha pucyHke mpeacTaBiieHbl MHOKECTBA 0
A B,C,DcCU. 3anucarhb AHATUTHYECKUM / fH
BBIDAKEHHEM BBIIEJEHHYI0 4YacTh obnactu U, A ( 5 >
ucnosib3yss nepeMmenneie A,B,C,D wu onepauuu:
o0beIMHEHNE, NIEpECEUCHHUE, JOTIOJTHEHUE \/7\/
(oTpuLanue).
19. [IpoBeputhb, cOCTaBUB TaOJMIly WCTUHHOCTH, YTO JIOTMYECKas

bopmyna sBisiercs ToxaecTBeHHO—ucTHHHON: ((A = B) @ (B = A)) @ (A~B).



20. 3anumuTe  BhICKa3piBaHHME B BUAE  (QOPMYNBl  UCUHMCICHUS
BBICKa3bIBAHUM, BO3BMUTE €€ OTPULUAHWE M TMPUBEAUTE K JIU3BIOHKTHUBHOMN
HOopManibHOU Qopme: «Eciu ypok OyAeT MHTEpPECHBIM, HUKTO W3 MaJbYMKOB —
[lets1, Bansi, Kons — He OyzieT CMOTPETh B OKHO».

21. Bnanenen, KOHIUTEPCKOW JOKEH MPUHATH PEIIEHHE, CKOJIBKO TOPTOB
ClleqyeT 3aKka3aTh Yy KOHJIUTEepa CEeroAHs, 4YTOOBl YAOBIETBOPUTH CIPOC
ITOKYITaTeJIeH 3aBTpa.

Kaxnpiii Topt o0Oxonurcea emy B 140 neH. ef., a mpoaaeT oH ux 1o uexHe B 260
neH. en. [Ipogate HeBOCTpeOOBaHHBIE TOPTHI HA CIEAYIOMUN JEHb HEBO3MOXKHO
n3-3a ux nopuu. [IpogaBas TOPThHI KaXIblil 1€Hb, BIAAENEL] KOHAUTEPCKOU 3HAET,
YTO MaKCHUMAaJbHBII CIPOC HA HUX HE MPEBBIIIAECT TPEX.

Kakum Oyner onTUManbHOE pelIeHHe Biajesblla KOHIUTEPCKOH, eciu
BEPOSITHOCTU cripoca Ha TopThl paBHbl: 0,1 — oTcyrcTBue cnpoca; 0,2 — HU3KHI
crpoc; 0,5 — cpennnit crpoc u 0,2 — BEICOKHE CIPOC, a BIaJENeH KOHIUTEPCKOU
WCIMOJIB3YET KPUTEPUM MaKCUMAJIBHOTO OuaaeMoro Bemurpsima? Iloctporite
JIEPEBO PEUIEHUI U OIPEACIINTE ONTUMAIBHOE PEIICHHUE.

22. dupmMa U3rOTABIMBACT IKypHaJIbHbIE M KyXOHHbIe cTojibl. Ha
IIPOU3BOJICTBO IPOAYKLIHUH 3aTPAayMBAETCs TPU BUJA PECYpCOB APEBECUHA, JaK U
KpeIeXx, 3amacbl KOTOphIX Ha cKiaae (GupMbl orpanuueHsl. lIpousBeneHHas
NPOIYKIHUA Aajiee HapaBiseTcs s peaau3aluy Ha pbiHOK. [lomyyaromascs npu
ATOM MPHUOBLIb HAMIPABJISAETCS PYKOBOJICTBOM (DUPMBI HA pa3BUTHE MPOU3BOJICTBA.

Hopmbl pacxoma kaxjaoro Buaa pecypca (yci. en./ea. mnpoxd.) Tpu
IPOM3BOJCTBE EIUHUIIBI MPOAYKUMU (€. MPOJ.), a TaKXKe 3amachl KaKAoro
pecypca (yci. en.), IpuBEICHbI B TAOJIHIIE:

Hopmsl pacxona pecypcos npu

MPOU3BOACTBE MPOAYKIIHH, 3anacel
Pecypchl yCIl. €11./ e11. IPO/I. pecypcos,

YKYPHaJIbHBIN KYXOHHBII yCII. enl.
CTOJIMK CTOJI

HpeBecuna 2 7 340
Jlak 3 2 170
Kpenex 3 1 150

[Tomywgaemast upmoit mpuOBUTF OT peaM3aIlii OJIHOTO KYPHAJIBLHOTO M
OJTHOTO KYXOHHOTO CTOJIa COCTABJIAET 3 U 5 ThIC. JICH. €1l. COOTBETCTBEHHO.

PykoBoacTBy (upMbl HEOOXOOUMO 3HATh, KaKyl MPOIYKIIUIO CJIEAYyeT
MPOU3BOJNTh W B KaKOM KOJIMYECTBE, YTOOBI CyMMapHas NpUOBUIb OT €€
peanu3anuu OblJIa MaKCUMaJIbHOW M TIPU 3TOM PAcCXOJIbl BCEX BHJIOB PECYpCOB HE
TPEBBIIIAN 00BEMa 3amacoB Ha CKiIaiax GUpMBI.

23. Beibopka 3aaHa pacrpeiesieHueM 4acToT



Haiitu BbIOOpOYHOE cpeaHee,

Xj

8

9 10 11

N

20

10 3) 15

BBIOOPOYHYIO JUCIEPCHUIO; BBIOOPOUHOE

CpellHEee KBaapaTHYECKOe OTKJIOHEHUE. [IoCTpouTh rucrorpamMmy HHTEPBAIbHBIX
yacToT. HalitTn pacnpeneneHue OTHOCUTENbHBIX BBIOOPOUHBIX 4acToT. [locTponth

IMIUPUYECKYIO (PYHKIMIO pacrpeneieHus. HallTu noBeputenbHbId HHTEPBAN IS

CpellHero 3Ha4eHHsI MpU3HaKa ¢ JOBEPUTEITHHOM BepoATHOCTHIO 0,95.

24. [locTpouTh ypaBHEHUE JTUHEHHON perpeccuu Mo Tabiivile BHIOOPOUYHBIX
3HAYEHUN KOJUYECTBEHHBIX MPU3HAKOB X, Y

X

1 2

w

4

Y

8 10 9 11

Kpumepuu 8blCMaejienus OUeHKU cmydenmy Ha 3aueme no Oucuunﬂuue

«Mamemamurka»

Banibt
(peHTUHrOB
O OLIEHKN)

Ouenka 3auera/
IK3aMeHa
(cranpgaprtHas)

Tpe6oBanus Kk copMHUPOBAHHBIM KOMIIETEHIIUSIM

100-85

«3a4meno»

OneHka «3a4TeHO» BBICTABISIETCA CTYACHTY, €CIH OH
r1y0OKO M TPOYHO YCBOWJI MPOrpaMMHBIA MaTepua,
MOCNE0OBATENbHO, YETKO M JIOTUYECKH CTPOMHO €ro
u3Jaraer, CBOOOJHO CHpABISIETCS C 3aJadaMu, MPUYEM He
3aTPYAHSIETCS C OTBETOM MPHU BUIOU3MEHEHUHU 3a/JaHHM,
MPABWJIBHO OOOCHOBBIBACT MPUHATOC PEIICHUE, BIIAJCCT
Pa3HOCTOPOHHUMH HABBIKAMH W TPUEMaMH BBITIOJIHEHHSI

MPAKTUYCCKUX 3a1aa4.

75-84

«3a4meHno»

OneHka «3a4TeHO» BBICTABISETCA CTYIEHTY, €CIIM OH
TBEPJO 3HAET MaTepUaj, FPaMOTHO U 10 CYLIECTBY U3J1aracT
€ro, He JIOMYCKas CYIECTBEHHbIX HETOUHOCTEH B OTBETE Ha
BOIIPOC, TPAaBWJIBHO NPUMEHSET TEOPETUUECKUE MTOJIOKECHHUS
Opu  peleHuH MPAKTUYECKHUX 3ajad, BIIAJICET
HE00XOIMMBIMU HaBBIKAMU U IPUEMaMHM UX BBIIOJTHEHUSI.

61-74

«3a4meHno»

OrneHka «3a4TeHO» BBICTABISETCS CTYJEHTY, €CJIM OH UMEET
3HAaHUSA TOJIBKO OCHOBHOI'O MaTepHajla, HO HE YCBOWJI €ro
JeTanei, JIOITyCKaeT HETOYHOCTH, HE0CTaTOYHO
npaBUiIbHbIE (OPMYIMPOBKH, HCHBITHIBACT 3aTPyIHEHMS
IIPY BBIIIOJHEHUH NPAKTUYECKUX padoT.

60 u MeHee

«He3aumeHo»

O1eHKa «HE3aYTEHOY» BBICTABIISACTCS CTYACHTY, KOTOPBIA HE
3HAET 3HAYMTEIBHOH YacTH MPOTPaMMHOTO MaTepHaa,
JIONTyCKAaeT  CYIICCTBEHHBbIC OMIMOKH, HEYBEPEHHO, C
OONBIIMMK  3aTPYJHEHUSMH  BBIMOJHAET MPAKTUYECKHE
pabotel. Kak mpaBuiio, OICHKA «HEYIOBJICTBOPUTEIHLHOY
CTaBUTCSA CTYJAEHTaM, KOTOpbIe HE MOTYT MPOJOKUTH
oOydeHue 0e3 JIOTIOJTHUTEIHHBIX 3aHITUN 1o
COOTBETCTBYIOIIEH TUCIUTIIINHE.




OueHovHbIe cpeacrea aJis TeKyHIEﬁ arrecranmun

Texymass arrecrauus CTYJEHTOB 1O JAuclMIUIMHE «Maremartukay
MIPOBOJAUTCS B COOTBETCTBUM C JIOKAJIbHBIMA HOpMaTUBHbBIMH akTamMu [IBOY u
SBJIIETCS 0053aTEILHOM.

Tekymrast arrecranus no AUCIUIUTHHE «MaTemMaTuka» MpoBOAUTCS B (hopme
KOHTPOJIBHBIX ~ MEpONpHUITUH  (KOHTPOJIBHOH  pabOThI, 3KCIPECC-KOHTPOIIb,
JIOMaIlTHEe 3a/laHue) M0 OIEHUBAHUIO (PAKTUYECKUX pPe3yJIbTaTOB OOYy4YEeHUS
CTYJICHTOB U OCYIIECTBIISICTCS BEYIIUM TMPEIOIaBaTEIEM.

OObeKTaMu OIICHUBAHUS BBICTYTAIOT:

- yueOHasi aKTUBHOCTh (AKTMBHOCTh HA 3aHSTHUSAX, CBOEBPEMEHHOCTh BBIMOJHEHUS
Pa3IMYHBIX BUJOB 3aJlaHUM, MTOCEIIAEMOCTh BCEX BUJIOB 3aHSATHUN MO aTTECTYyEMOM
JTHACIUTIINHE);

- CTETNIEHb YCBOCHUS TEOPETUUECKUX 3HAHUU;

- YPOBEHb OBJIAJICHUS NMPAKTUUECKUMHU YMEHHUSMH W HaBbIKaMHM IO BCEM BHUIaM
y4eOHOM padOoThI;

- pe3yabTaThl CAMOCTOSITEILHON PabOTHI.

KourpoabHnas padora siBisercs GopMoOl KOHTPOJSL YCBOCHUSI CTYJIECHTAMHU
MPAKTUYECKOM YacTH Kypca. BBIMONHSAETCS CTYJEHTaMU BO BPEMSI MPAKTUUYECKUX
3aHSATUNA TIO 3aBEPUICHUI0 HM3YYEHUs MPAKTHUUYECKONM YacTH paslielioB Kypca.
KontponbsHas paboTa chaeTcs MpenojaBaTesilo Ha MPOBEPKY U OLICHUBACTCS B
dbopme qudpepeHImpoBaHHOTO 3a4eTa.

KontponbHast paboTa cyuTaeTcsl BBIMIOJHEHHOW YCHEIIHO MPU TMOJyYEHUU
OLICHOK «OTJWUYHO)», BBINOJHEHbI 33/JaHUSl C HECYIIECTBEHHBIMH 3aMEUaHUSIMU,
«XOpOILIO», BBHINOJHEHO He MeHee 80% 3amaHuii, WU «yJIOBJIETBOPUTEIBLHOY,
BBIMIOJIHEHO HEe  MeHee 65%  3aganuil. Ilpy  moJlydeHHMM  OLIEHKH
«HEYJIOBJICTBOPUTEIIBHO»  KOHTPOJIbHAasi paboTa CuyuTaeTcsl HE CAaHHOM, a
COOTBETCTBYIOIIHM pa3jiei NPaKTUKyMa HEYCBOCHHBIM.

CryneHTy mpeaoCTaBIsIeTC BO3MOKHOCTh MEpecaaTh KOHTPOJbHYIO padoTy
OJIMH pa3 BO BpeMsl KOHCYJIbTAllMi 110 JUCHHUIUIMHE C MOJyYeHUEM OLEHKU Ha OJUH
OaJIT HUXKe.

IIpuMepHbIH BAPUAHT 3aJaHNI BXOASIIIUX B KOHTPOJIbHYI0 padoty Ne 1
«AJiredpa 1 MaTeMaTH4YeCKUIl aHAJIU3))
Bonpocsl, BBIHOCUMbIE HA KOHTPOJLHYIO padoTy
1. Pemenue cuctembl JUHEWHBIX alreOpanuyecKUX ypaBHEHUM METOJA0M
Kpamepa.
2. BeruncieHue mioiaan TpeyrojbHUKA YEPE3 BEKTOPHOE NPOU3BEICHHUE.
3. Haxoxnenue mpenenoB mocie10BaTeIbHOCTEH U (DYHKITHA.



4. HaxoxzieHue npezesia ¢ noMoIlbo npasuia Jlonurais.
5. Brruncienne npou3BoHON HESIBHOW (QyHKIIUH.
Bapuanr 3axanus
1. Pemuth cucteMy JTUHEHHBIX anreOpandecKux YpaBHEHU METOI0M
Kpamepa
2X + 3y + 4z =19
S5X + 7y + 8z = 41
X+ 4y + 22 =12
2. Hauer Bepmmmubl: A(3;2), B(1;6), C(2;1) tpeyroapHuka. Haritu

wiomans AABC: S, agc.
Haiitu npenesbl

(n—6)* —(n+6)°

3. Iim > >
o (n+6)" —(n-1)
2x? +3x+5
4. lim=2 T22ES
x—o By —3—-4x
2 —_—
5. "m5>(2+—7x6
2 3x2 + Ax — 4
. COS2X—c0os>2x
6. lim

x—0 4)(2

7. Iim(SXJrBJ i
x>o\ X —1
Jd—x-2

8. Brerumcmuts npezen, npuMenss npasuio Jlomuransa lim—;
x>0 X°+X

9. Haiitu npou3BoaHyI0 QYHKIUHU 3a1aHHON HEIBHO Y°SiN4X = C0s” 3X

IIpyMepHbBbI BAPUAHT 3aJaHUH BXOASIIUX B KOHTPOJbHYI0 padoTty Ne 2
«MaTeMaTH4eCKU aHAJIU3)

Bonpocsl, BBIHOCHMbIE HA KOHTPOJILHYIO padoTy
1. HaxoxaeHue npou3BOIHON CIIOKHOU (YyHKIIUH.
2. Dkerpemymsl pyHkiuu. [loctpoenue rpaduka pyHKIuu.
3. Beruncnenme HeonpeeIeHHOTO HHTETpaa.
4. BrruncieHue oNpeaeeHHOr0 HHTErpaa.
5. UccnenoBanmne cxoauMoCT HECOOCTBEHHOTO MHTETpaa.
6. Haxoxnenuwe oOmero pemenue audQepeHnrnaibHOr0 ypaBHEHHUS C
pa3IensOIUMUCS IEPEMEHHBIMMU.
7. Paznoxxenue GyHKIUM B cTenieHHBIE psijibl 110 hopmyiie Teitnopa.
Bapuant 3apanus



i. Haiitn mpousBoaHble Y, AaHHBIX QyHKIUI

6 3
T X +X =2 o
y:COSZ—Fﬁ y:COSGtQZ(SXJr K
1-x

2. HaiimuTte wWHTEpBaJbl MOHOTOHHOCTM U  JKCTPEMyMbl  (PYHKIIUU

y=(2x-1)%(2x-3)*.
3. Haiigure TOYKM OKCTpEMyMa, OKCTPEMyM (YHKIHMH, IIPOMEKYTKH

BO3pacTaHus, YOBIBAHUS U IOCTPOiiTe Tpaduk GpyHKIMH y = —3x° —6x +8
4. HaiiTi HeonpeIeICHHBIN HHTErPajl ¢ UCIOIb30BaHUEM TIOJICTAHOBKHU

V2x-1

€
N

5. Haiitu onpeneneHHblil HHTETpall

; dx
{ (10— x)v1-x
6. HccnemoBaTh CXOAUMOCTh HECOOCTBEHHOTO MHTETpaia
T dx
X6

1
7. Haiitu obiee pemenne qudepeHnanTbHOro ypaBHEeHUS
ctg®x - cos? ydx +sin? x - tg®ydy =0
8. PaznoxuTh QPyHKIMIO f(x)=+/x - IO CTEMEHAM X — 4.

IIpuMepHbIH BapUaHT 321aHUI BXOASIIIUX B KOHTPOJIbHYIO padory Ne 3
«Teopus BEPOSATHOCTEH 7| MaTeMaTH4YeCcKas CTATUCTHKA,

MareMaTuuyeckasi 00padorka uaopmanum»

Bomnpocsl, BBIHOCHMBbIE HA KOHTPOJILHYIO padoTy

1. Knaccuueckas, reoMmeTpuueckas U CTATUCTUYECKAS BEPOSATHOCTb.

2. JluckpeTHble BeIMYMHBI. MaTemMaTHUecKoe OXHUAaHWe, JAHUCIIEePCHS,
CPEAHEKBAAPATUYECKOE OTKIIOHCHUE JUCKPETHBIX CIyYaHBIX BEJIMYKH.

3. HenpepbiBHbIE BeIWYMHBL. MaTeMaTHUUeCKOEe OXUJaHUEe, IHUCIEPCHS,
CPEOHEKBAAPATHYECKOE OTKIIOHEHUE HENPEPBIBHBIX CIYYANHBIX BEJINYKH.

4.  Bpibopka;  BeIOOpOYHOE  CpelmHee,  JTUCIEpPCHsi,  BBIOOPOYHOE
CPEAHEKBAAPATUYECKOE OTKIOHEHUE.

5. BeluuciieHue pucKos.

6. Haiitu BbIOOpOUHBIE MOMEHTHI. [I0CTpOUTH rHCTOrpaMMy MHTEPBAIbHBIX
yacToT. HaliTu pacnpeneneHne OTHOCUTENBHBIX BEIOOPOUHBIX 4acToT. [locTpouts
AMIUPUYECKYIO (PYHKIIHIO paCIpeieTICHHUS.

7. Haittu noBepUTEIbHBIN UHTEPBAI.



8. HaiiTu nporno3Hoe ypaBHEHHE JIUHEHHOMN PErpecCcui.
Bapuanr 3axanus

la) B rpynne 12+1 ronomeii u 8+1 nmeBymiek. Ilo xkpeduio pa3bIirpbiBacTCs
oJlvH Ouet B Tearp. KakoBa BEpOSTHOCTH TOT0, YTO OMJIET MOJYYHUT ACBYIIKA?

16) Cpean 100+2 HOBOPOXIEHHBIX OKazayioch 60+2 mampumkoB. Haith
CTaTUCTHUYECKYIO BEPOSITHOCTD POKJICHUS MaJIbUUKA.

1B) Touka OpomeHa Hayaady BHYTph Kkpyra paauyca 5+1 cm. Kakosa
BEPOSITHOCTh TOI'0, YTO PACCTOSIHUE OT TOYKHU JO LIEHTpa OKakeTcsl MeHblue 3+1
cMm.?

2. JluckpeTHas ciaydaiiHas BeqndrHa ¢ 3a1aHa 3aKOHOM PaclpeIe/ICHAs

& 1 2 3 4

P | 0,5-0,01*2 0,01*2 0,5-0,01*2 0,01*2

Haiitu: M&, D&, of.

3. HenpepbiBHasi cllyyaiinas BEIMYMHA & UMECT IIOTHOCTb PACIIPE/ICIICHHUS:
f(x)=Ax*, ecrn 0< x<1; f(x)=0, ecrn x ¢[0:1].
Haiitu: A, M&, D&, of.

4, BBI60pKa 3a/laHa pacCIipCacJICHUCM 9aCTOT

Xi 0+1 1+1 2+1 3+1

N 20 10 3) 15

Haiitn BBIOOpOUHOE cpenHee, BHIOOPOUHYIO IUCIEPCHIO; BHIOOPOYHOE CpeliHee
KBaJIpaTU4YECKOE OTKJIOHCHHUE.

5. ®upma «I'opojackoe Takcw» umeeT 3 mpoekTa: Aamupan, Makcum, [lymbc.
CrouMocCTHasi Mepa pucKa KaxJI0ro MPOeKTa NoKa3aHa B Ta0IuIe

IIpoekr Anvupan | Makcum [Tynsc
P 0,03 0,01 0,05
L (tbIc. py0.) 15+15*2 | 30+10*2 20+20*2

BI)I‘II/ICJ'II/ITL, KaKou 13 IIPOCKTOB ABJIICTCA HAMMCHCC PUCKOBAHHBIM.

6. Bribopka 3a7aHa pacrpeieiecHueM 4acToT

Xi

0+2

1+2

2+2

3+2

N

20

10

5

15

Haiitn BBIOOpOUHOE cpeaHee, BHIOOPOUHYIO IUCIEPCHIO; BBIOOPOYHOE CpeliHee
KBaJpaTU4yeckoe OTKJIOHeHHEe. [[ocTpouTh TUCTOrpamMmy HHTEPBAJIBHBIX YacCTOT.
Haiitu pacnpeneneHne OTHOCHUTEIBHBIX BBIOOPOYHBIX 4acToT. [locTpouTh
IMITUPUUYECKYIO (DYHKITUIO pacTIpeIeTICHHUS.

7. BeiObopka 3a7aHa pacnpeaeieHueM 4acTOT
Xi 0+1 1+1 2+1

N 20 10 )

3+1
15




HaiitTu noBepuTENbHBIM MHTEPBAN JUIsl CPENHETO 3HAYEHUs IIPHU3HAKA C
JOBEpUTENBbHON BeposiTHOCThIO 0,95. Mcnonp3oBaTh HaliJIeHHbIE BBIOOPOYHBIE
MOMEHTBI U3 IPEIbIAYIICH 3a0a4H.

8. IlocTpouTs ypaBHEHHE JMHEMHON perpeccuu Mo Taduuie BbIOOPOYHBIX
3HAYEHUN KOJMYECTBEHHBIX MPU3HAKOB X, Y

X 1 2 3 4
Y 2+1 4+1 3+1 o+l

IIpyMepHBbIA BAPUAHT 3aJaHUH BXOASIIHUX B KOHTPOJbHYI0 padory Ne 4
«Teopusi npUHATHSA pellleHNH, MATeMaTHYeCKasl JIOTUKA U JUCKPeTHAs
MaTeMaTHKAa»

Bonpocsbl, BBIHOCHMbIE HA KOHTPOJIbHYIO padoTy

1. ITocTpouTh nEpPEBO PEMIEHUI U HAWTH ONTUMAIBHOE PEILICHHUE.

2. CoCcTaBUTh MaT€MaTUYECKYIO MOJIECJIb CUTYallMOHHOW 33J1a4d JTUHEWUHOTO
IPOTPaMMHUPOBAHUS U PEIIUTH 3a/1a9y TpapuIEeCKUM METOIOM.

3. Jloka3aTb SKBUBaJICHTHOCTH (DOPMYIT alireOphl BICKA3bIBAaHHUM.

4. TIpoBepHuTh UCTUHHOCTD UJIN JIO)KHOCTH BBICKA3bIBAHMSI.

5. Pemuth noruueckyro 3amaqy.

Bapuanr 3axanus

1. [IponaBel; razer MOKymaeT y MOCTaBIIMKA Ta3€Thl CETOJIHS, YTOOBI
npojate ux 3aBTpa. OH 3akynaet rasetsl o 300 geH. ex. 3a madky, a MpoAacT I1o
500 nen. en. EMy He00X0MMO MPHUHSTH PEIIEHUE O TOM, CKOJIBKO ITA4YeK ra3eT eMy
CJIEyeT 3aKyIUTh Y MOCTABILMKA CErOHs, YTOOBI MPOJIaTh UX 3aBTpa.

O0beM mpojaxk Tra3eT 3aBUCUT OT CIpOca Ha HUX, KOTOPbI mpojaaBell
OLICHUBAET KAK OTCYTCTBHE CIPOCA, HU3KUW CIPOC, CPEIHHUM CIOPOC M BBICOKHUI
cipoc. IIpu orcyrcTBumM cripoca Ha ra3eTsl OH HE MPOJACT HA OJHOM ITayKH, MpPH
HUA3KOM CIIpOCE OH mpojacTt | mayky raser, OIpu CpelIHEM — 2 Maudku, NpH
BBICOKOM — 3 ITayKH raser.

Kakum Oyzaer onTUMallbHOE peUIeHHE TMpoJaBlia ra3eT IpH HM3BECTHBIX
BEPOSITHOCTAX CIIPOCA HA ra3eTsl Ha 3aBTpa: oTcyTcTBUE cripoca 0,1, Hu3KHii crpoc
0,3, cpennuit cnpoc 0,4 u Beicokuii cripoc 0,2? IlocTtpoiiTe AEpeBO peIICHUN U
ONPENIEIINTE ONTUMAIBHOE PELICHHUE.

2. Ha meGenbHOl pabpuke U3 CTaHIAPTHBIX JIUCTOB (haHEephl HEOOXOAUMO
BBIPE3aTh 3arOTOBKH TPEX BUJIOB B KOJMYECTBAX, COOTBETCTBEHHO PaBHBIX 24, 31 n
18 mr. Kaxneiii nuct danepsl MOXeT ObITh pa3pe3aH Ha 3a TOTOBKU JBYMS
cnocobamu. KonmuuecTBo mosydaeMbIX 3aroTOBOK NMPHU JAHHOM CHoco0e pacKpos
npuBereHO B Tabmuue. B Hell ke ykaszaHa BeNMYMHA OTXOJOB, KOTOpPbIE
MOJTy4YalOTCs IPU JAHHOM CIIOCOO€ pacKposi OJHOTO JIMCTa (paHephI.



KonruecTBo 3aroToBOK
Bup 3arotoBku | (IIT.) MpU pacKkpoe Mo Crocooy
Cnoco0 1 Cnoco0 2
I 2 6
I 5 4
1 2 3
Benuuuna , 12 16
0TX0/10B (CM)

Onpenenutb, CKOJIBKO JIUCTOB (aHEephl M MO KAaKOMY CIIOCOOY cleayer

PaCKpOnUTh Tak, yTOOBI OBLIO IMOJIY4YCHO HC MCHLIIC HYKHOI'0 KOJHNYCCTBA

34aroTOBOK IIpYM MHHUMAJIBHBIX OTXOAd4X. CocraBpTe MAaTCMaTUYICCKYI0O MOZACIIb

3aJa4u M OIIMIIHTC AKOHOMHUYECKUU CMBICII IICPCMCHHBIX, HCHGBOﬁ q)YHKHI/II/I 141

OTpaHUYCHUM.
Pemure 3amauy rpadyuuecKuM METOJIOM.

3. Ha pucynke mnpenacraBieHbl MHOXKECTBa
AB,C,DcU. 3ammcarb aHAJIUTHYECCKUM
BBIpQXKEHHUEM BBIICIICHHYI0 dYacTh oOmactu U,
ucnoisib3yss nepemennsie A,B,C,D w onepauuu:
00BeTMHEHHE, nepeceyeHue, JIOTIOJTHEHUE
(oTpunianue).

U

~
e

AR
P,

4. TlpoBepuTb, COCTaBUB TaOJMILy MCTUHHOCTH, YTO Jormyeckas (opmyia

SBJISIETCS TOXKACCTBEHHO—UCTUHHOU: A - (A —> B) — B.

5. 3amumuTe BbICKAa3bIBaHUE B BUJIE (POPMYJIbI HCUUCIICHUS BBICKAa3bIBAaHUI U

NPUBEAUTE €€ K IU3bIOHKTUBHOW HOpMaibHOU (opme: «Eciu CBETUT COJIHIE, TO

JIJISL TOTO, YTOOBI HE OBLIO T0XK/Is, JOCTATOUYHO, YTOOBI AYJ BETEP.

TunoBble 3a1anns, Bxoasiuue B /I3
«MartemMaTnueckasi JJOTMKAa M JUCKPEeTHAsI MATEMATHKA
3apava 1. 3anucarh aHAIUTHYECKU 00J1acTh A, 0003HaYCHHYIO Ha puc. 1

Y
2

Puc. 1



3anaua 2. [Toctpouts rpadudecku 00IaCcTh, 3aJaHHYIO AHATUTHYECKH:

y+x <1,
D=3y*—x<0,
x—1D*+(@y—-12<1.

3agauya 3. Ha puc. 2 npencraBineHa amarpamma Oinepa—Benna mis
MHOXecTB A, B,C,D c U. 3anucaTh aHAJUTUYECKUM BBIPAKEHHUEM BBIJACICHHYIO
yacTh obnactu U, ucnons3ys nepemennsie A, B, C, D n onepanun: o0beAMHECHUE,
nepeceyueHue, JOMoJIHeHUE (OTPUIIAaHHE).

A

B

x&
</

Puc. 2
3apaua 4. CoctaBUTh TaOIUILy UCTUHHOCTD JJOTUYECKOTO BBIPAKEHHUS:
A- ((B- (A-B)).

3agaya 5. 3amucaTh B BHUAE JIOTHYECKOW (POPMYJBI yMO3aKIIOUEHHUE.
[TpoBepUTH UCTUHHOCTH (HOPMYIIBI.

«Ha ACHb POKICHUA OBLIO pPCUICHO KYIIMTL aCTPpbl MJIM I'COPIHHLI. breu1o Taxke
peuiCcHO, YTO KYIUICHHBIC IBCTHI OOJI’KHBI OBITH CBETJILIMH H KpaCHBIMHU. B
MarasmHC¢ BBIACHHIIOCH, 4YTO BCC CBCTIIBIC aCTPbl HC KPACHBIC. BI)IBO,[[I ObLIN
KYIIJICHBI TCOPTHUHEBD.

OtBer: (AV I)CK(CA —» K) - I'— uctuHHOE.
3agauva 6. Pemmnte 3amauy, ¢opManu3zoBaB €€ COJEpKaHHE CPEIACTBAMU
VCUYUCIICHUS BBICKA3bIBAHUI.

YcaoBue 3agauu. Cosepuieno yowuiictBo. [lomospeBatorcs bpayh, [[xoH,
Cwmur. OguH U3 HUX OpaT yOMTOro, IPYrol — cOcCel, a TPETHMl — CIIy4aiHbIN
3HAKOMBIN. KaXablil U3 HUX CAEnal 3asiBJICHUE.

bpayn: Ecnv vy 51, vy [[>kOH HEBUHOBHBI, TO CMUT TOXK€ HEBUHOBEH.

Cmum: YtoObl 0OBUHUTH MeHs U bpayHa, goctaroyHo mnpu3Hath J[oHa
HEeBMHOBHBIM. Ho J[)KOH BMHOBEH. 3HAUMT, HEIbB3sl CUYMUTATh, UTO HU 5, HU bpayH
HEBUHOBHBI.

Jlocon: ECIM MeHS couTyT BUHOBHBIM, TO CMHTy ynmacTcs ONpaBaaThCs
TOJIKO TOT/a, Korja onpasaaetcst bpayn. Ho Bunosen nmu6o Cmut, mu6o bpayn. A
sl HCBUHOBEH.



Cnedoséamens cooOmuU, 4YTO TpaBAy CcKazal TOJbBKO Opar yOuToro, a
ocTaJbHBIC MOJI03peBaeMble cosranu. Kto youitna? Kak gpamunus youtoro?

Orsert:
Bpayn: B J] - C
Cuum: (4 = CB)(J = CB)
Horcon:(J] = (C = B))(C @ B
Ykazanue. CoctaBpre TaOJIMIly ICTUHHOCTH U MIPOBEAUTE €€ aHAJIU3 HA MIPEAMET
BOIPOCA 33/1a4M, YUYUTHIBAs 3aKII0YEHHUE clieJoBaTes!

3. CoctaBuM Ta6JII/IHy HCTHUHHOCTHU HJISI ITOA03PCBACMBIX.

HpeX(I[e YIIPOCTUM HCKOTOPLIC IIOKA3aHUA ITIOA03PCBACMEIX.
Bpayn: 5J{— C=5V]VC
Coum: (I - CE) (ﬂ > EE) = (v CB)(AV CV ) = CAV BV CB
Morcon:(J1 = (C ~ B))(C @ B)A=:(J vV CV B)(C D b

%
o1

bpayn | Cmur | [Ixon
1 0 0

~N o oM W N R O
P P P P, O O O O
P, k O O F B O oOol0O
R O kP O B O kFkr O|H4d
[ S T = T ™= N T =N

B P P O LB O O
O O O L O O o

N3 coobmieHus cienoBaTens HaC OKHBI HHTEPECYIOT MOCIeAHUE TPpU CTOIOA U
CTPOKH Cpelu HUX, B KOTOPHIX /1Ba ) — aBa 0OMaH 1 ojHa 1 — BepHBIi OTBET. Y
HaCc TAaKWX CTPOKU JBE: HyJeBass u mneppas. B wnyneBoil ctpoke b=C=/I=0 —
HEBUHOBHBIEC, HO CpPEId HUX TOYHO €CTh yOuiilnia (WU HECKOJHKO). 3HAUWT,
ocTaeTcs ToJibko mepBasi cTtpoka ¢ koopauHatamu (BCJI)=(001). Urtak, b,C —
HEBUHOBHBI, J[ — BUHOBEH. 3Hauut, [[»xoH — youiina.
«AJareopa»

1. Pemuth cucteMy JuHEHHbIX anreOpamdeckux ypaBHeHuit (CJIAY)

MmeTonoM Kpamepa.



X+2y+z2=4,
3X+4y—-2z=5
4x+6y—2z=8.
2. BrIIoJIHUTE OoIIcpanm ¢ MaTpruaMu.
1) Haiitu: 4A—-78B,
2) Hanitu: A-B,

2 4 3 9
rpe A= , B= .
ool )

3. JlaHo: @=1—-2]+5k =(,-2;5), b =3i + ] -7k =(31-7).
Haiitu: 1) 5a —4b, 2) ‘é‘, 3)a-b,4) axb,5)Ss,.

4. Nauno: A(01), B(-12),C(3). Haiitu: S,.

5. lano: a =(1,2;3), b = (9;5;6),C = (4;8;7) . Haiitu: a-b -C.

6. Mano: A(8;3;7), B(4;3;3),C(4;5;4), D(2;2;2).

2) o0beM mapatenenurena V,

Haiitu 1) 00beM mupamupr V nap-

nup?
«IIpenenann»
Haitngure npenenst

m(n—8)2+(n+16)
“*“’(n—7)3—(n+2)2
. 15x*>—6x+9
2. lim 2 5
x=0]12X" —6X°+1
. BXx' —6x+4
3. lim Z >
x> 2X" —6X"+5
_ (3x2—2x—1)2
4. |lim .
x=1 2X° 4+ X°—2Xx-1
. 2x% —9x —18
lim . >
5. x6 X°—6X"—2x+12

2n
6. lim 2”+3j
ol 5n—1

5n+4
7. 1im 2”+5j

o\ 2n+1

3

2n-n

. (n*+4n-1

8. lim ———
el n°—-2n+1



6—X o
d )I(ITS( 3 )

- 2 _
10. lim S|n(>; +2x—-23)
x>-3 2X°+5x—-3

«IIpousBoaHbIE»
Haiinure npon3BoaHy0 QYHKITHN

y:%+|n(2—5x)+5/x_2

1.

_ctgx®
tg°x
y =Ctg(log5(2x—15))
7y +5x° —3x+4y+x'y* =

A

HccnenoBaTh cpenctBamu JudGepeHIINaTbHOr0 UCUUCICHUS (PYHKITUIO
9
f(x)=x>- 5 X? +6X +1 1 IoCTpOuTH ee TpaduK.

«HHTerpaabn
Haiinnre HeonpeeeHHbIE NHTETPAIBI.

1) .'(7x3 +4x° —8x+9)dx ;
2):SHK3X—F4)dx;
-1
3) | mdx;
4) :(9—8x5)2x4 dx ;
: dx _
2 (5-x)V1-x"

5)

- 1
6 e&—dx.
) I1E

Breraucnure OIPCACIICHHBIC MHTCTPAJIbI.

arcsm X
nj

e

dx _
a!@—nﬂ—w



x* 0<x<1:
x>, 1<x<2.

2
B)If(x)dx; f(x):{
0

HccnenoBarh cXOAMMOCTh HECOOCTBEHHBIX MHTETPAJIOB.
) 1
1 dx
4) [ dx;5) [
) v dx; 5) -
1 o VX

«IuddepenuuajbHbie YypaBHEHUS, PAIALD)
Haiinure oOmiee pemenue auddepeHnaibHbIX YpaBHECHUN

1. (1+e2x)y y' —e? OrtBer: (yzm)
xy'=y2 +1 OTBeT: (arctg y = In|x| +c)
3. (x+xy)dy + (y —xy)dx=0 OTBET: (Iny+y+Ihx—x=0,x=1y=1)

4. 4(x2y+ y)dy+ 5+y%dx=0 Orser: (yz =%(C _ arctgx)? _5j

S. de+(\/@—&)dy=O Ortser: (2&:Iny—2ﬁ+c,x:0,y:0)

6. Pasznmoxuts ¢yHKIMIO B psia Teitnopa mo creneHsm x:
a) x Cos 2X;

7. Paznoxuts GyHkmuto B psaa Teaopa mo crenensM (x -1)

0) x* —3x3 + 2x +1;

B) cos? x:1+ cos2x,
2 2

«Teopust BeposiTHOCTE U MATEMATHYECKAA CTATUCTHUKA»

1.a) B rpynmie 10+2 roHomeit u 6+2 nepymiek. [1o sxpeduto pa3birpeiBacTCs
oJuH Ounet B TeaTp. KakoBa BEpOSITHOCTh TOTO, UTO OUJIET MOJIYYUT ACBYIIKA?

1.6) Cpenu 98+3 HOBOPOXJIECHHBIX OKa3aloch 58+3 manpuukoB. Haiitm
CTaTUCTUYECKYIO BEPOSITHOCTD POKICHUS MaJIbYUKa.

1.8) Touka Oporiena Haymadyy BHYTpb Kpyra paamyca 3+2 cm. Kaxoa
BEPOATHOCTH TOTO, YTO PACCTOSIHHE OT TOYKHU JIO0 IICHTpA OKa)XeTcsl MeHbIe 1+2
cm.?

2. JluckpeTHas cliyJaiiHas BeqMurHa & 3a/7aHa 3aKOHOM paciipeaeieH st

E 0 1 2 3

P | 0,5-0,01*3 0,01*3 0,5-0,01*3 0,01*3

Haiitu: M&, D&, o&.

3. HenpepbiBHas ciiydaiiHast BEIHUUHA & MMEET IUIOTHOCTh PACIIPE/ICIICHHUS:
f(X)=A X, ecm 0 < x <3; f(x)=0, ecu X ¢[0;3].
Haittu: A, M&, D&, of.



4. Beibopka 3aaHa pacrpeaeieHueM 4acToT

Xi 0+3 1+3 2+3 3+3

N 15 3) 10 20

Haiitu BBIOOpOYHOE CpemHee, BBIOOPOYHYIO MHUCIIEPCHI0; BBIOOPOYHOE
CpellHEE KBaJApaTUYECKOE OTKIOHEHHUE.
«MaremaTnueckasi 00padorka uHGopMaum»
3agaya 1. BeiOopka 3ajaHa pacpeIeIeHUEM 4acTOT
Xi 22 23 24 25

N 20 10 3) 15

Haiitn BBIOOpOYHOE CpemHee, BBIOOPOYHYIO AWCIEPCHIO; BBIOOPOYHOE
CpeIHEE KBaapaTUYECKOE OTKJIOHEHHE. [locTpouTh rucrorpamMmy MHTEpPBAIbHBIX
yacToT. HaliTn pacnpeneneHne OTHOCUTENbHBIX BEIOOPOUHBIX 4acToT. [locTpouth
AMITIUPUUYECKYIO (DYHKIIUIO pacIpeIeTICHHUS.

3agaya 2. BeiOopka 3ajaHa pacpeIeIeHUEM 4acTOT
Xi 22 23 24 25
N 20 10 5 15

HaiitTu poBepuTENbHBIA HMHTEPBAI JJIsl CPEOHEr0 3HAYEHUs MpHU3HAKA C
JOBEPUTEIBHON BEpOATHOCTHIO 0,95.

3amaya 3. IloctpouTh ypaBHEHUE JMHEHHOW perpeccuu Mo TalauIe
BBIOOPOYHBIX 3HAYCHHI KOJMYECTBEHHBIX MPU3HAKOB X, Y
X 2 3 4 5
Y 9 8 6 3

«Teopust NPUHATUSA PeLLICHUID)

3agaua 1. AO «®oTO U UBET» - HEOOJBIIONW MPOU3BOAUTENH XUMHUYECKHX
pEakKTUBOB W OOOPYJIOBaHUS, KOTOPbIC UCIIOIB3YIOTCS HEKOTOpPhIMU (HOTO
CTYIUSMH TPU W3TOTOBJICHUH 35-MM (uiabMOB. OJIMH M3 NPOAYKTOB, KOTOPBIN
npeanaraet «doto u user», - BC-6. Ilpesunentr AO npoaaeT B TEUECHHUE HENEIH
11, 12 umu 13 ssmmkoB BC-6. Ot npogaxu kaxaoro simuka AO nosydaet 35 goJI.
npubsLH. Kak u maOTHE (hoTorpaduueckne peaktuBbl, BC-6 nmMeeT 04eHb Majblid
cpok rogHoctu. [losTomy, eciiu SIIMK HE MPOJAH K KOHIY HEAEIH, OH JIOJKEH
ObITh yHWYTOXXKEH. Kaxknmplii smuk oOXOmUTCS TPENnpusiTai0O B 56 1oL
BepostHoctn mnpoxate 11, 12 um 13 AmMKOB B TEUYEHUE HEAEIU PaBHbI
cootBerctBeHHO 0,45; 0,35; 0,2. Kak Bbl coBeryere mnocTynuTh? Kak BbI



MOPEKOMEHIYETe TOCTYNHUTh, eciau Obl «DoTto u 1BeT» Mor caenath BC-6 ¢
J00aBKOM, 3HAYUTEIBLHO TIPOIJIEBAIOIIEH CPOK €0 TOHOCTH?

3amaya 2. HeOonpimas wyacTtHas ¢upma MPOU3BOJUT KOCMETUYECKYIO
MPOAYKIMIO I MOAPOCTKOB. B TeueHwe mecsna peanuzyercs 15, 16 wim 17
ynakoBok ToBapa. OT mpojaxu KakIoh ymakoBku (upma moiydaer 75 pyoO.
npuOsun. KocMeTnka uMeeT mManiblii CpoK TOJIHOCTH, TOATOMY, €CJIM YIIAKOBKA HE
npojlaHa B MECSYHBI CpPOK, OHA [JOJDKHA ObITh YHHUTOXEHA. [lockonbky
MPOU3BOJCTBO OJHOW YMakoBKM oOxomutcs B 115 py6., motepu ¢upmbl
cocTaBisArOT 115 py0., eciu ynakoBKa He IpoJlaHa K KOHITy Mecsiia. BepostHocTr
npoaath 15, 16 wiam 17 ynmakoBOK 3a MecCsII] COCTaBJISIIOT cOOTBeTCTBEHHO 0,55; 0,1
u 0,35, CKOJbKO YIAaKOBOK KOCMETHKH CJEAyeT MPOU3BOJIUTH GdupMe
exemecsiyHo? KakoBa oxupaemasi CTOMMOCTHasi LIEHHOCTb 3TOrO pEHICHUS?
CKOJIbKO YIAaKOBOK MOKHO ObLIO OBl MPOU3BOAUTH MPU 3HAYUTEILHOM MPOJIJICHUN
CPOKa XpaHEHUSI KOCMETUYECKOU MPOAYKIIAN?

Kpurepuu onenku (IMCbMEeHHbIH 0TBET)

100-86 GamnoB - eciau OTBET IOKAa3bIBAET TIIYOOKOE M CHUCTEMATHYECKOE
3HaHHWE BCEr0 MPOrpPaMMHOI0 MaTepuaja, a TaKKe€ OCHOBHOI'O COJEpKaHUS U
HOBAIlMH JIEKIIMOHHOT'O Kypca 0 CPaBHEHHIO C y4eOHOU smrepaTypoil. CTyIaeHT
JIEMOHCTPHUPYET OTUYETIMBOE U CBOOOIHOE BIIaJICHIUE KOHIIETITYAIbHO-TIOHATUHHBIM
arrmapaToM, HAy4YHBIM SI3bIKOM M MaT€MaTU4YE€CKOM TepMHUHosorhei. Jlornuecku
KOPPEKTHOE U3JI0)KEHHE OTBETA.

85-76 - Oa/wioB - 3HAHHWE Y3JIOBBIX MPOOJIEM MPOrpaMMbl U OCHOBHOTO
COJEpKaHUsl JICKLHMOHHOTO Kypca; YMEHHE II0JIb30BAThCA KOHIIETTYallbHO
MOHSATUUHBIM allapaToM B MPOIECCE aHallu3a OCHOBHBIX NPOOJIEM B paMKax
JaHHOW TeMmbl. B 1enoM Joruyecku KOpPpEeKTHOE, HO HE BCErJa TOYHOE U
apryMEHTHPOBAHHOE M3JI0KEHHE OTBETA.

75-61 - Oamn - ¢parMeHTapHbIe, TOBEPXHOCTHBIC 3HAHHS Ba)XHEHIINX
pa3zenoB MpOrpamMMbl M COJEP)KaHWs JIGKIIMOHHOTO Kypca; 3aTpyJHEHUs ¢
WCIIOJIb30BAaHUEM HAYYHO-TIOHSATUMHOTO anmaparta W TEPMUHOJIOTHUU Y4eOHOU
JTUCHMIUIMHBL, CTPEMJIGHUE JIOTMYECKHU OINPEIENIEHHO U  MOCIEA0BATEIbHO
U3JI0)KUTH OTBET.

60-50 OGannoB - He3HaHHWE, JUOO OTPHIBOYHOE MPEACTABJICHUE O JTaHHOU
npobiieMe B paMKax yudeOHO-TTPOrpaMMHOTO MaTepuaia; HEyMEHHE HCIOJIb30BaTh
MOHATUMHBIN anmapar; OTCYTCTBUE JIOTUYECKON CBS3U B OTBETE.

Ot10 cooTBeTcTBYET: 100-86 GaIOB — «OTIMUHOY, 85-76 0AIIIOB — «XOPOIIIOY,
75-61 OamnoB —  «yAOBJIETBOpPUTEIBHO», He Oonee 60 OawioB —
«HEYIOBJIETBOPUTEITHHOY.



TecTtupoBanme sBisieTcss (OpPMOM KOHTPOJS YCBOEHHUS CTYIACHTaMH
TEOPETUUYECKON 4acTH Kypca. BBINOMHAETCA CTyAEHTaMU BO BpeMs IIPaKTHUYECKHUX
3aHTHUM 110 3aBEPIICHUIO U3YYEHHUS] YaCTU PA3EI0B Kypca BXOIAIIUX B TECT.
TecTupoBaHue NPOBOAUTCSA B KOMIIBIOTEPHBIX KJIACCAX COTJIACHO PACIHMCAHMIO.
Bpems npoBeaeHust TectupoBanud: 2 yaca. O0ObeM KaKJIOT0 TecTa cOCTaBiseT 45
TECTOBBIX 3a/IaHUM.

TecroBble 3aganus

1. Matpureit A pazmepHOcTH MXN Ha3bpIBaeTCs TaOIUIA
a) cozepykamas N cTpok 1 M cTOIOIOB

0) conep:xkarmiasi M cTpok U N CTOJIOIOB

B) coepkaiast M CTpok

r) coaepkariasi N cToj0I0B

(6 7j (2 3)
2. Cymma mMaTpuil + paBHA

8 9) \4 5
13 5 8 10 8 10 13 10
a) 0) B) r)
17 9 10 12 12 14 12 14
2 3
3. IIpousBeneHne MaTpUIIbI (4 5} Ha 4KCIIo 6 PaBHO
12 3 2 18 12 18 12 18
a) 0) B) r)
24 5 4 30 4 5 24 30
4. JlnuHa BEKTOpA ‘3‘ :‘(al;az;a\g)‘ paBHa
a’-as-aZ 6) \Ja? +a2 +a’
a, +a, +a, r) a’+a; +a;

5. Bextop AB u3 Touku A B Touky B pasen:
a) AB=0A+OB 6) AB=0B+OA
) AB=0A-0OB r) AB=0B-0A

6. O6beM mapaiesenuiena, 00pa3oBaHHOro Bekropamu a, b, C, pasen

7. YpaBHEHUE IPSAMOM C YTIIOBBIM KOAhOUITMEHTOM



a) 2-% _ Y~ h 6) y=ax+bh
Xo=% Y= %
B) AX+By+C=0 r) x/la+y/b=1

8. Ykaxute hopMyiy IepBOro 3aMeYaTelIbHOTO MpeIesia

2) |im(1+1j —e 6) Iim(n+2) —e
n—oo n n—o 2n+1

)| smx _1 )| COSX _1

x=0 X x—0 X

9. HeonpeneneHHOCThIO SIBIISIETCA

a) 00 * 00 0) 00 + B) 00 — 0 ) C* o
10. Haiitn mpenen IImSInGX

x—0 By
a) o 0) 0 B) 1,2 r) 1

2

11. Haiitu penen Ilmﬂ

x>0 2x% —2x —3
a) o 0)0 B) 0,5 r)-1

12. ®ynknus f(X) HenpepbiBHa 1 yobiBaeT B obsactu D, eciu
a) f'(x)>0 0) f'(x)<0 B) f"(x)>0 r) f"(x)<0

13. Eciu B Touke xo pyHKIus f(X) umeeT skcTpeMyM, TO BBITIOJTHASTCS
a) f'(x,)=0, f"(x,)=0 0) f(X0)=0
B) f'(X,) =0 wmmm He cymecTByeT r) f"(X,) =0 nmm He cymecTByeT

14. Haittu npon3sBoanyio GyHKIMU Y =COSX® —5
a) y =—sinx® -5 6) y' =3sinx®
B) y' =-3sinx’ r) ' =-3xsinx’®

15. Haittu nponsBoanyio ¢pynkuun Y = (2 —X)?
a) y'=2(2-x) 6) y'=(2-x)
B) y'=-2(2-x) r) y=—(2-x)



16. Touka nBHXKETCA NPAMOJIMHENHO O 3aKOHY S = %+ 3t*. Beruuciuth CKOpOCTh
npu

t=1.

a) -4 0)5 B) 4 r)-5

17. JIBe TOYKH OJHOBPEMEHHO HAYAJIM JBUIaTHCS IO MPSIMOM IO 3aKOHAM
S, =t°—-3t*+10t -1, S, =t -2t +5. B Kakoiif MOMEHT OT HaJaJja JBIKEHHS HX

CKOPOCTH CTaHYT PaBHBI?
a)3 0)2 B) 1 r) 1,5

18. ITepoobpasnoii pynxuuu F(X) naseiBaerca pynxuus f(X) takas, uro:

) FO=f'(x) 6 F(N)=fx) 5 FX=f(x 1 FX=7fx

19. Unrerpan ot X", n# -1, no dx pasen

n+1

a) (N+1)x™ 1 C 6) nx" B) > +C r) x+C
n+1

20. UuTerpan ot Sin X dX paBeH

a) cosx+C 0) sinx+C B) —COSX+C r) —sinx+C

21. Ecmu ¢ €[a,b], To

a) j)‘f(x)dx:ja‘f(x)dx+.cff(x)dx 6)Tf(x)dx:jf(x)dx+j‘f(x)dx
a c b a a b
B) jlf(x) dx:jlf(x) dx+if(x) dx 1) Tf(x) dx:j.f(x) dx+jlf(x)dx

1
22. UHTerpan ot IXZ dx pasen

0

XS

6)?

1 X3
B) —
0 3

1
0

0 2
r)X—

1
a) 2X
0 1 2

23. Kakoe 13 mpuBEeACHHBIX HIDKE YpaBHEHUHN ecTh AuddepeHimaibHoe
ypaBHEHHE 1-ro mopsiKa ¢ pa3aeisioUMUCS IEPEMEHHBIMU?

a) (x+y)dx+x?ydy =0,  6) /x+ydx—2ydy =0,



B) y'—xy% =2xy, r) y-y =y?+x'.

24. Kakoe U3 NpHUBEJACHHBIX YpaBHEHUN 1-r0 mopsaka?

a) y?-2y"=xy%, 0) xy'=y=x*,  B)y'-3y'=x, 1) x=2y+y.

25. B kakoM npuMepe MOKHO pa3JIeIUuTh NEPEMEHHbIE?
a) ezxdx—(4+ezx)ydy=0, 0) y'tgx+y =3,

B) (xz—yz}jx+xydy:0, r) (x+y+1)dx+(2x+3y+2)dy:0.

26. Ecaun n — o0Iriee 4MCIIO 3J€MEHTAPHBIX MCXOJO0B; K — YHCIIO 3JIeMEHTapHbIX
HCXO0JIOB, 0JIaroNpUATHBIX COOBITHIO A, TO KlaccH4yecKash BEpOSITHOCTh COOBITHS A
paBHa

a) P{A}:E6) P{A} =

» PiAl=~

k k
— : r) PiAj=1——
n-+k ) PIA n
27. B ypue 8 mapoB. 13 Hux 3 Genblx U 5 4epHBIX mapoB. BeposTHOCTH U3BJICYD
Oeblil map paBHa

3 3 3 5
a) > 6 3 >
)5 ) 84345 B) 3 D3
28. Ecium N — 4ucio ucnbITaHuil; K — uucio mnosiBieHUs coObITua A, TO

CTaTUCTUYECKasi BEPOSITHOCTh COOBITHA A paBHA

k k k n
a) IDcm {A} =1- E 6) I:)cm {A} = H B) I:)cm {A} = m F) I:)(:m {A} = E

29. qucnepcueit TUCKPETHOM CIy4yaillHOW BEIMYHMHBI ¢ HA3bIBACTCS

a) DE= 3 (% —ME&)p? 6) DE= > (% —(M&)?f p,
k=1 k=1

B) DE= > (X2 —Mef p, N DE= 3 (% —MEY p
k=1 k=1

30. Jlist BBIYMCIICHHS] 3HAYEHUI TUCIIEPCUU JUCKPETHOM CITy4aliHON BEJIUYHMHBI &

MOKHO HUCITIOJIb30BAaTh BBIPAKCHUC
2

a) DE= D (% Py — M&) 6) Dé= > xZp, — (M&)
k=1 k=1



2 2

B) DE= Y % pi — (M) r) D¢ = Zxk P -
k=1

31. @yHKIMEN pacnpeaesICHUs CIIy4YallHOW BEJIMYMHBI ¢ HAa3bIBACTCA
a) mHTerpan BepostaocTH F(X) = P{f < X}

6) BepostHOCTh F(X) = P{X < 1}

B) BeposttHoets F(X) = P{E < x}

r) npoussoxuas sepostaoctu F(X) = P{E < X}

32. OyHKIMS pacupeaeacHus 00JaaaeT CBOUCTBAMHU
a) F(x)>1 0) F(x)<0
B) F(X) monoronno yorBaer 1) 0<F(X)<1

33. Kakoe camoe 0oJbIlIoe MHOKECTBO, eclid A u B HemycThie?
a)A\ B 6)ANQY B)AUB rNANB

34. Kakoe MHOXeCTBO I1ycToe, eciii A u B Henyctbie?
a)AUA 6)ANA B)®U B r)A\ A

35. Kakas onepanys Ha3bIBa€TCS HECTPOTUM BKJIFOYEHUEM MHOKECTBA?

a) C 0) C B) € r)#

36. B xakom cirydae oO0weanHenrne MHOKeCTB A, B, C paBHO MHOXecTBY A, eciin
A ¥ ero JI0NOJIHEHUE HEeMYCThIe MHOXKECTBA?

a)B=A4,C=4A 6)B=A\A4C=A4 B) B=A,C=4 1)B=A\4, C=A4

37. B xakom cirydae oO0bennHeHne MHOKeCTB A, B, C paBHO MHOXecTBY A, eciin
A ¥ ero IOTOJHEHHE HEMyCThIie MHOXKeCTBa?

a)B=AUAC=A 6)B=A\A4,C=4
B) B=A4,C=AUA r"B=ANA C=A

38. Kakas norudeckast QyHKIIHS SIBJSIETCS JIOKHOM?

a) AVA 6) A-A B) A A r)0- A4

39. Kakas norudeckast GyHKIHS SIBISIETCS UCTUHHOM?

a) 10 A 6) AD A B) 1 A r)A-A



40. Kakas noruueckasi QyHKIUS SIBJISETCS UICTUHHOMN?
a) 1~A 6) ADA B) A— B r) A— A

41. OTHOCUTENBHBIMU BEIOOPOYHBIMU YACTOTAMHU HA3bIBAIOTCSI OTHOIICHUS:
a) n;/n 6) n/n; B) n;/(n+n;) r) n/(n+n;)

42. CTaTUCTHYECKHM paclpe/ieIeHHeM OTHOCUTEIBHBIX BBIOOPOYHBIX YaCTOT
Ha3bIBaeTCs TabMIIAa, B KOTOPOM MIPUBOSATCS

a) OTHOCUTEJIbHBIC BBIOOPOUYHBIE YACTOTHI

0) BBIOOPOYHBIC YACTOTHI U OTHOCUTEIIbHBIC BHIOOPOYHBIE YaCTOTHI

B) BEIOOPOYHBIE 3HAYCHUS U BEIOOPOUYHBIC YACTOTHI

') BBIOOPOYHBIC 3HAYEHUS U OTHOCUTEIIbHBIC BHIOOPOUYHBIE YAaCTOThI

43. Dmnupuueckas GQyHKUIUS pacipeneneHus Fy (X) crmyuaitnoit BenuuuHbl X

BBIYHCICTCA YCPE3 OTHOCUTCIIbHBIC BBI60pO‘-IHBI€ qaCTOThI @ j ClIcayromuum

oOpazom
) :
a) > o, 6) > o;n B) > — r) Y (w;+n)
Jiwj<x Jiwj<x jroj<x n jroj<x

44. DOmnupuueckas GQyHKUUS pacipeneeHus Fy (X) crmyuaiinoii BenuuuHEBl X 5TO

BCPOATHOCTL TOI'O, YTO
a) X <X 06) X >X B) X =X r) X =X

45. DOMmnupuueckas (PyHKIUS pacnpeaeneHus Fy (X) cmyuaitroit BenmunHBl X 3TO

a) MOHOTOHHO yObIBaromas QpyHKIIus 0) HerpepbIBHAS QYHKITHS
B) IOCTOSIHHASI BEJIMUMHA r) cryneH4aTas QyHKIUS

Kpurepuu ouenku recra

CTyneHT mosy4aeT OLIEHKY «OTJIWYHO» MpHu BbiNoJHeHUH oT 86 o 100%
TECTa, «XOPOILO» MPH BBINMOJHEHUH OT 76 10 85% Tecra, «yAOBIETBOPUTEIHHOY
MIPU BBITIOJTHEHUU OT 62 110 75% TecTa, «HEeyI0BJIETBOPUTEIIBHOY» MIPU BHITIOJTHEHUN
MeHee 62% Ttecra.



