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I. PaGouasi mporpaMma nepecMOTpeHa Ha 3acefaHMH Kadeapsl:

IIpoToxoin oT « » 20 1. Ne

3aBeayromuii kadeapoi

(Tmoamuch) (1.0. ®amwmms)

1. Padouyas mporpamMma nepecMOTpeHa Ha 3aceJaHUU Kadeapbl:

IIporokoi ot « » 20 r. Ne
3aBenyronmii kKadeapoi

(moarmucs) (M1.0. ®amunms)



AHHOTAUSA
K pa0do4eii mporpaMmmMe JMCUUILIHHBI «MaTeMaTHKa)

PabGouass mporpamma yueOHoM gucuurimHbel (PITY]) «Maremaruka
pazpabotana sl cTyneHToB 1 Kypca, oOydarommxcs MO BCEM MNpOrpaMMam
OakanaBpuata JIBOY wnabGopa 2016 roma, B COOTBETCTBHE C TpPeOOBaHUSIMU
o0pa3oBaTeNbHbIX CTAaHAAPTOB IO JIAaHHBIM HampaBlieHUsIM U Tmpukaza «O0
VTBEP)KICHUH MakeTa pabodeidl mporpaMmpl ydeOHOW JAWCHUIUIMHBI IS
o0pa3oBaTeNbHbIX MPOrpaMM BBICIIEIO0 0Opa3oBaHUsS — MporpaMM OakaiaBpuaTa,
cnenquanurera, Maructparypsl JIB®Y» (yrBepxaeH Bp.n.o. pexropa ABDY or
08.05.2015 Ne 12-13-824).

JucuuminHa «MatemaTrkay BXOJIUT B 0a30BYy10 yacTh 0j10Kka 1, «b1.5.9».

OO611ast Tpy10€MKOCTb OCBOEHUS JUCITUTUTMHBI COCTABJISIET 2 3aU€THBIC
eAVHUITBI, 72 yaca. YUeOHBIM TUIAHOM MPEAyCMOTPEHBI JeKIIMOHHBIE 3aHsATus (18
4acoB), MpakTUueckue 3ansaTusi (36 yacoB), camocTosiTeabHas padora (18 vacon).
JucuunnuHa peanusyercs Ha 1 Kypce B 1-M cemectpe.

B pamkax OIIOIl mucnunnmua «MaremaTtnka» HPEPEKBU3UTOB HE HMEET,
MOCKOJIbKY SIBIIIETCSL TEPBOM HM3y4yaeMOll MAaTeMaTUYECKOW JUCHUILIMHOW.
Jucuunnmaa  «MareMatukay  HMMEET  JIOTHYECKYID M COJIEPKATEIBHO-
METOJMYECKYI0 B3aWMOCBS3b C JucCHUIUIMHAMU  «JIuHeiHas anrebpa U
aHanuTU4yecKass reomeTpusi U «MaremaTtuueckuil aHanus». [ns  ycmemHoro
YCBOCHHS JUCHUIUIMHBI HEOOXOIUMBI 3HAHUS O0a30BBIX MOHATHH U yMEHUU
00s3aTEIPHOTO MHHHMYMAa COJCpKaHUs CPEeAHEro (MOJHOro) oOpa3oBaHMs IO
MaTeMaTHKe, YTBEPkKACHHOro npukazoM MuHoOpa3zoBanus Ne 56 ot 30.06.99r.

3HaHUA ¥ yMEHUS, TOJIydYEHHbIE NMPU U3YYEHUU TUCIUIUIMHBI «MaTeMaTukay,
ciyxaTt 0a30oi Ui M3y4eHHs AUCIUIUIMH MPOodeCCHOHATBHOTO IMKIIA y4eOHOTO
MJaHa, MOTYT OBITh BOCTPEeOOBaHBI JUCHUIUIMHAMH KOPEKBU3UTAMHU B paMKax
OIIOIl: maremaTuueckuii aHanu3, JWHEWHas anreOpa ©  aHATUTHYECKas
Tr€OMETpHUs, TEOpUs BEPOSATHOCTEH M MaTeMaTHYecKas CTaTUCTHKA, (usuka,
nHpopmaTrka, U npodeccuoHaabHbIe IUCHUILUIMHBI, UCIOIB3YIOIMIME B TON WIH
WHOU CTENIEHH MaTeMaTUYE€CKU UHCTPYMEHTAPUH.

ConepxaHvue JOUCIHUIUIMHBI OXBAaThIBACT CIEAYIOIIUA KPyr BOIPOCOB:
AJIEMEHTHl MATPUYHOTO W BEKTOPHOIO aHajdu3a, aHAIUTHYECKas TeOMETPHS;
MaTeMaTUYECKUN aHaIN3; TEOpUs BEPOSTHOCTEH M MaTeMaTHYecKas CTaTHUCTHKA,
AJIEMEHThl TEOPUU  PHUCKOB, MareMarthyeckas o0paboTka uHQpOpMAIIUU;
MaTreMaTU4ecKas JIOTUKA U AUCKPETHAs] MAaTEMATHUKA; JIEMEHThI TEOPUU MPUHSATUS
PELICHUN.

Iesb10 OCBOCHMS AUCIUIIINHBI «MaTeMaTuKa» B COOTBETCTBUU C OOIIMMU
uensamu OITOII sBistorest:



- (hbopMUpOBAHUE U PA3BUTHE JINYHOCTH CTYEHTA;

- pPa3BUTHE JIOTUYECKOTO MBIIILICHHUS;

- TIOBBIIIICHUE YPOBHS MaTeMaTHYECKON KYJIbTYPHI,

- OBJIQJICHUE COBPEMEHHBIM MaTEMaTUUECKUM aIllapaToM, HEOOXOIUMBIM JIJIst
M3Y4YCHUS €CTECTBEHHOHAYYHBIX U MPOPECCUOHAIBHBIX TUCITUILINH.

3agaun:

CdopmMupoBaTh y CTyICHTOB HaBBIKH:

e pELIEHUS CUCTEM JIMHEHHBIX alreOpandecknux ypaBHEHUI

e TEOMETPUYECKON pabOThI C BEKTOPAMHU

e BBIYUCIIEHUS MIPEIETIOB

o muddepeHupoBanus GyHKIIMHU OJTHON ITEPEMEHHOM

e BBIYHMCIICHUS HEONIPEAECIEHHBIX U OMPEACICHHBIX HHTETPAJIOB

e PpEIICHMS 33/1a4 Ha MPUJI0KEHUS NHTETPAJIOB

o pemienus AudPepeHImanbHbIX YPAaBHEHUHN C pa3IeIsIOIIUMUCS
MepEMEHHBIMU

e paboOTHI CO CAYyYaHBIMU COOBITUSMU, BEIYUCIICHUS
XapaKTEPUCTHUK CIyYaHbIX BEJIMUYUH

e BBIYKCJICHUSI BHIOOPOYHBIX TOUEUHBIX U UHTEPBAIBHBIX OIICHOK,
MOCTPOEHHS TUCTOTPAMMBbI U MOJIUTOHA YaCTOT

e BBINOJIHCHUS JIOTHUECKUX JCHCTBUM, JEHCTBUM Ha
MHOXECTBaX, MPOBEPKH UCTUHHOCTH BBICKA3bIBAaHUS

e TIOCTPOEHHUS JIEpEBa PELICHUS, PEUICHUS 3aJa4d JIMHEWHOTO
MPOrpaMMHUPOBAHHS.

B pesynbraTe u3ydeHUs JAHHOW AUCHUIUIMHBI Yy OOYYaroIIUXCs

bopMUpPYIOTCA CleayIoNe 00IEKYIbTYPHbIC KOMIETEHIIUH (2JIEMEHTBI
KOMITCTCHITHH).

Koa u ¢popmyaupoBka Jrtansl (OPMUPOBAHUS KOMIETEHIIMT
KOMIEeTeHIHH
OK-4 CnocoOHoc OcHOBHBIE IOHATHS MaTPUYHOTO UCUUCIICHUS, JIEMEHTBI
TBOPYECKHU BEKTOPHOU alreOpbl, METOIbI PEIICHHUS] CHCTEM, OCHOBHBIC
BOCHIPUHAMATD 3 TIOHATHS AHAJTUTUYECKOM TEOMETPHH.
HCIIOJIb30BaTh HacT
OCHOBHBIE TIOHSITHS U METO/IBI BBIYHCIICHUS TIPEIETIOB,
JOCTHKEHUS HayK
HaXO0KJICHUS IPOM3BOJIHBIX, BEIUMCIICHUS MHTETPAJIOB,
TE€XHUKU .
. MeTOJI petieHus 1udQepeHnalIbHbIX YPaBHEHUH.
npodecCHOHAIbHON
cepe B COOTBETCTBUH [TpuMeHATh METO/Ibl MATPUYHOTO UCUUCIICHUS,
Ymeer .
c noTpeOHOCTSN AQHAJTUTHYECKON T€OMETPUU U MaTEMaTUYeCKOTr0 aHaIu3a




PETHOHAIBHOTO u
MHUPOBOT'O pbIHKA Tpy/ia

JUISL PELICHUS TUIIOBBIX MPO()EeCCHOHAIBHBIX 3a/1a4.

Bnaneer

HaBbikaMu MCII0JIB30BaHMSI MATEMAaTUYECKOTO arlapara Jyis
pemieHus MpoecCHOHANBHBIX 3a/1a4.

OK-5 Croco0OHOCTH|
HCIIOJIB30BAaTh

COBPEMEHHBIC ~ METOJIbI
U TEXHOJIOTUU (B  TOM
qrcie
nH(pOpMaIlMOHHBIE) B
npodeCcCHOHATBHOM
JeSITeIIbHOCTH

3Haer

OCHOBHBIE OIIpEICIICHUS M KIIaCCU(DUKALINIO COOBITHIA,
OCHOBHBIC ONIPEJICIICHUS CITyJailHBIX BEIMYNH, 3aKOHBI
pacripeielieHus ; TIOHSATHS MAaTeMaTHYECKOH CTaTHCTUKH,
METOJIbI 00PAOOTKH CTATUCTHUECKOTO MaTepualia, ITaIbl
MaTeMaTu4ecKor 00paboTKu nHMOpMaIUH.

OcHOBHBIE OIpPEICTICHNS 1 ONIEPAllUU TEOPUH MHOXKECTB U
WCUMCIICHUS BBICKA3bIBAaHHII; OCHOBHBIEC TIOHATHS MOJICIICH U
METOJIOB TIPUHSATHUS PEIICHUH.

VYmeer

OnpenensaTh 3aKOH pacHpe/IesIeHUs CIIy4aifHON BEIMYUHBI U
COOTBETCTBYIOIINE XapaKTEPUCTUKH; BBITIOJIHATD
MEPBUYHYIO 00pa0OTKY CTATUCTHUECKUX JaHHBIX; HAXOIUTh

BBIOOPOYHBIE OIICHKH

BrInosHATE AEHCTBUS HAJl MHOKECTBAMH, PEILIAThH
JIOTMYECKUE 3aJIa4d B paMKax MCUMCIICHUS BbICKA3bIBAHUI;
MOCTPOUTH JE€PEBO PELIEHUI, pemnThb 3anauy JII1
rpaguIecKuM METOI0M

Bnaneer

BeposTHOCTHBIMH METOIaMU pPEIIeHHS TPO(PECCHOHATBHBIX
3a/1a4; METOJaMU COCTaBJICHUS 3aKOHA pacIpeIeIICHHUS,
BBIYMCIICHHS] M aHAJIW3a COOTBETCTBYIOLUX XAPAKTEPUCTHUK.
TexHuKOW 00pabOTKM CTATHCTUYCCKUX JAHHBIX; METOAAMH
aHaJIM3a CoAepPKATEIbHON UHTEPIIPETALMU TOJIYYEHHBIX
pe3yJIbTaToB.

MeTtonamu popmanuzaiuu paccyxIeHul cpeacTBaMu
WCUYHMCIICHHS BBICKa3bIBaHU. METOJaMH COJIEPKATEIBHOTO
1 GOopManbHOTO aHAIK3a MMOTYYSHHBIX PE3yJIbTaTOB.
MetomamMu NOCTPOCHUS TPOCTEUIINX MATEMATUYECKUX
MojieJIel TUTIOBBIX MPOGECCHOHATBHBIX 3a/1a4.

Jlist hopMHUpOBaHUS BBINICYKAa3aHHBIX KOMIIETCHIIMI B paMKaX JHACHUTLTAHBI

«MaremaTuka» MMPUMCHAIOTCA CICAYIOINUEC MCTOAbI aKTUBHOTO/ HHTCPAKTHUBHOI'O

oOydeHMs: JIeKUMs — Npe3eHTauus, MpoOJieMHas JeKuus, padoTa B MalbIX

rpynmnax, KooneparuBHoe 0Oy4eHHe, COCTaBICHUE MHTEJUIEKT KapThl, MpoOIeMHas

JUCKYCCHS, TPYTIIOBast KOHCYJbTAITHS, SKCIIPECC-OIPOC, KPOCC-OIpoc.

I. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOMN YACTHU

KYPCA

Paznen I. Aareopa (2 gac.)

Jlexkuus 1.

Tema 1. DiieMeHTBI BeKTOpPHOTO aHaau3a (0,8 uac.)




BBenenue - mnpeseHtanus. OCHOBHbIE MOHATHS BEKTOPOB; OIPEIACICHUE
BEKTOPA; JUIMHA BEKTOPA; TEOMETPUUECKAs CyMMa BEKTOPOB; YMHOKEHUE BEKTOPA
Ha YKCJIO; CKAJSIPHOE ITPOU3BEICHNE BEKTOPOB.

Tema 2. DiieMeHTBHI MATPUYHOTO aHaau3a (1 yac.)

BBenenue - mpeseHtanus. MaTpuia, OCHOBHBIE IIOHATHS WU OIIPENEIICHUS;
meton Kpamepa pemieHus CUCTeMbl JTUHEHHBIX aireOpandecKux ypaBHEHUH C
TPEMsI HEU3BECTHBIMH.

Tema 3. Anaauruueckas reomerpus (0,2 gac.)

BBenenue - npe3enTanus. [Ipsimas Ha MI0CKOCTH, 001lI€e YypaBHEHUE MTPSMOI,
ypaBHEHHE TPSIMOM C YIJIOBBIM  KO3(QHUIMEHTOM, YypaBHEHHE IPSAMOM
MIPOXOJAIIEH Yepe3 IBE TOUKH.

Paznen I1I. MatemaTuueckuii anaau3 (8 gac.)

Jekuusa 2.
Tema 4. IIpeaesni (2 yac.)
Beenenne — mnpeseHTanms. 3agada Ha CIOXKHBIE NPOILEHTHL. 3ajadya o

[OCJIEOBATENBHOCTA ~ AMAMETPOB  BIIMCAHHBIX  OKPY)KHOCTEH. 3amada o
[IOCJIEOBATENBHOCTH CYMM JMAaMETPOB BIIMCAHHBIX OKPYXXHOCTEW. 3azada o
MaTeMaTUYeCKOM MasiTHUKE. 3ajada O BBIYMCIEHUU Iuioumianu ¢urypsl. Ilpenen
YUCIIOBOM MOCJIEAOBATEIbHOCTA. BTopoil 3ameuarenbHbii npenen. Ilpemen
(yHKIMM B OECKOHEYHOCTM M B TOYKE, UX TreoMeTpHuecKuil cmbicia. CBoOiCTBa
npenesnoB pyHKUMU. beCKOHEYHO Manble BEIMYMHBI U UX CBOMCTBA. beckoHEeYHO
OonplIME BEJIMYUMHBI M UX cBoWcTBa. CBiA3b MexkAy OECKOHEUYHO MAJBIMU U
O0eCKOHEYHO O0JbIINMHU BeTMUMHAMU. OCHOBHBIE METObl BBIUMCIICHUS MPEIEIIOB.
O060011eHNE BTOPOTO 3aMeuaTeasHOTo npenena. [lepBolii 3aMedaTenbHbIi mpesen.

Jlexkuus 3.

Tema 5. IIpousBognasn (1 yac.)

BBenenne - mnpeseHTauus. 3agada O CKOPOCTHM JBWKEHHUA. 3ajada o
IPOU3BOJMUTENIBHOCTH TPyAd. 3ajada o KacareabHoi. Onpenenenue npou3BoHOM,
ee MEXaHWYEeCKUi u reomerpuyeckuii cMmbici. [IpaBuna aquddepenupoBanus.
Tabnuua npousBoAHbIX. [Ipon3BoaHas HEABHOW QPYHKIUY.

Tema 6. Ilpumenenune npousBoaHoii (1 1ac.)

[IpaBuno Jlonuransa. Huddepenuman dyHkuuu. ['eomeTpruuecKuid CMbICT
muddepennmana. [MpubnuxeHHbIE BBIUMCICHUS MpU Tomomu auddepenmmana.
Uccnenoanne GyHKIMKM 1 mocTpoeHue rpaduka. ACUMOTOTH rpaduka GyHKIINH.
Bo3pacranue u yObiBaHuWe (QYHKIUH, SKCTpeMyMbl (YHKUMU. BBIMyKIoCTh U
BOTHYTOCTh (DYHKIIMH, TOUKH Ieperuoa.

Jlexkuus 4.

Tema 7. IlonsiTue HeonmpeaejseHHOro unrerpaJja (1 gac.)



BBenenne - npesedtauus. Heonpenenennsli  mHTerpan.  CpolicTBa
HEONPEIETIEHHBIX UHTErpajioB. Tabinia HeonpeaeaeHHbIX HHTErpaioB. [Ipumepst
BBIYKCIICHUS HEOPEIECICHHBIX HHTErPAJIOB. 3aMeHa MePEMEHHBIX (ITOJACTaHOBKA).

Tema 8. Onpenenennniii uarerpaJ (1 yac.)

BBenenne - npesentanus. OnpeneneHHblil UHTErpall, OCHOBHBIE CBOMCTBA.
®opmyna Herorona-JleitOnuia. Beruucinenne uHterpana depes3 HeolpeaeacHHbIN
uHterpai. [Ipumep.

[Ipezentanus:  CBOMCTBa  ONpeAeneHHOro  uHrerpana. lIpumenenwue
OnpeaeeHHoro nurerpaia. HecoOcTBeHHbIE HHTErPAIIBI.

Jleknusa 5.

Tema 9. Inddepenunanbubie ypaBHEHHS C
pasaeJsomuMucs nepeMeHabivu (1 yac.)

BBenenue — mpe3eHTanus: KCIONIb30BaHue AU((epeHInaIbHbIX YPaBHEHUM
JUISL MOAECIMPOBAHUS ITPOLIECCOB B SKOHOMMKE, NHKEHEPHUH U IPYTUX OTPACIAX.

OcHoBHble mOHATHS. OOBIKHOBEHHbIE AU((dEepEeHInaIbHbIe YpPaBHEHHUS C
pa3aeAIOIMMUC IEPEMEHHBIMU.

Tema 10. Crenennbie psaabl. (1 yac)

BBenenne — mpeseHTanus: UCHOJIb30BaHUE (YHKIMOHAIBHBIX PAIOB IS
IIPOLIECCOB B OKOHOMUKE, HHKECHEPUH U IPYTUX OTPACIAX

[loHsiTHE CXOOUMOCTH W PACXOJUMOCTH YHCIOBOTO U (HYHKUIHOHAIBHOTO
psna; CTENEHHBIE PSAAbI; BBIPAXKEHHE 3JIEMEHTApPHBIX (QYHKUUNA Yepe3 CTENEHHbIE
pansl; psaa Tennopa.

IIpesenranus: Pa3noxxkeHue B CTENEHHbIE pPsAabl Tennopa 3JI€MEHTAPHBIX
bynkuuii. [Tpumepsr.

Pazgen III. Teopusi BeposiTHOCTEM M MaTeMaTH4YecKas CTAaTHUCTHKA,
3JIeMEHThI TEOPHH PUCKOB. (2 1ac.)

Jlekuus 6.

Tema 11. Teopusi BeposiTHOCTEH U MaTeMaTHYeCKAast
CTATHCTHKA, 3JIEMEHTHI TEOPHHU PUCKOB. (2 yac.)

Beenenne - npeseHranmsa. Mcnoeitanus uo coObitusa. Kimaccuueckas
BEpOATHOCTh. (CTaThCTHYECKass BEPOSTHOCTh. ['eomeTpuyeckas BEPOATHOCT.
JIMCKpeTHBIE CTydailHbIe BEIMYMHBI. MOMEHTBI TUCKPETHBIX CIIYYalHBIX BEJIUYMH.
HenpeppiBHbIE cCiydyaiiHble BEJIMYUHBI. MOMEHTBI HENPEPBIBHBIX CIIyYalHBIX
BeMUYMH. BeiOopouHble pacnpeenenus, BBIOOpOYHbIle MOMEHTHI. PaBHOMEpHOE
pacrpeneneHue. [loka3zarenbHOE (3KCIIOHEHIIMAIBHOE) pacrpeneneHue.
HopmansHoe pacnipenenenue.

Paznen IV. Maremarnueckasi o00padorka nnpopmanumn. (2 yac.)

Jlexkuus 7.

Tema 12. MaTtemarnueckas o0padorka ungopmanuu. (2 yac.)



Beenenne — mnpeseHtranuss. OCHOBHBIE IIOJOKEHUS TEOPUU U  METOAOB
MaTEeMaTHYECKUX  CPEACTB  MPEACTAaBICHUS  HHQOpPMAIMH,  DJIEMEHTOB
MaTeMaTUYECKOW CTAaTUCTUKH, KOTOPBIE pPAaCCMATPUBAIOTCA B  JIOTHUYECKOU
B3aUMOCBSI3M KAk MEXJIy OCHOBHBIMM pa3liellaMd, TaK U B PpELICHUU
npo(ecCHOHANBHBIX) 3a/1a4.

['mcrorpaMmbl  CTaTUCTHUUECKOTO paclpesiesieHus BBIOOPOUYHBIX YacTOT U
OTHOCHUTENBHBIX YaCTOT, TMCTOIPAMMBbl MHTEPBAJIBHBIX 4YacTOT. HTepBaJibHbBIC
BBIOOPOUHBIE OLEHKH. OMmnupuueckas (QyHkuus pacnpeneneHus. [Ipornosznoe
YPaBHECHUE JINHEWHON PETPECCHUU.

[Ipeszenranus: Mcnonb3oBanue maTeMaTUdeckod oOpabOTKM HHGOpMALUH
JUISL peIeHUs 3a]1a4 B 9KOHOMUKE, HHXXEHEPHUH U JPYTUX OTPACIIAX.

Paznen V. MatemaTn4yeckasi JIOTHKA U JMCKPeTHAs MATeMaTHKA (2 4ac.)

Jlexkuus 8.

Tema 13. MaTteMaTnueckas JOTMKA U AUCKPeTHAasi MaTeMaTuka (2 yac.)
Bcerynnenne — npezentanus. BBeieHue T€OpUU MHOKECTB. DJIEMEHTHI U
MHOKecTBa. CriocoObl 3aaHusi MHOXKeCTB. CpaBHeHHE MHOXeCTB. Onepaiuu Haj
MHOXKECTBaMU: OOBEAMHEHUE, IIepeceueHue, OTpUIlaHUEe, CHUMMETpHUYECKas
pPa3HOCTh, YHUBEPCYM, JNOMNOJIHEHUE. ['eoMeTprueckass HHTEpIpETAMs ONepaii

HAaJI MHOKECTBAMH IHarpamMmMmamu Juiepa—BeHHa.

Wcuucnenne BbICKa3bIBaHWN, OCHOBHOW HAOOp JIOTMYECKHX OIEpallui:
KOHBIOHKIIUS, JU3BIOHKIUSA, CTpOTas AUBIOHKIMS, OTpUIlAHUE, WMILIAKAIWS,
AKBUBAJICHTHOCTh, WX TaOJMI[BI MCTUHHOCTU. JIOTMYECKHE BBIPAKCHUS, MOPSIOK
BBITIOJTHEHUS OTEpauii B JIOTMYECKUX BBIpaOKCHHAX. JIM3bIOHKTHBHAs (opMma
JIOTUYECKUX BbIpaXKeHUM. lIpuMeHEHHE K €eCTECTBEHHOMY S3BbIKY: AHAIU3 U
dbopmanmzanus  pacCy)KJICHHUH  CpPeACTBAMHM  HMCUYHMCIICHUS  BBICKA3bIBaHUH,
CTaHJapTHBIE cXeMbl popmanu3anuu. CXeMbl IPABUILHOIO JIOTUYECKOTO BBIBO/IA.

[Ipesenranus: McuuciaeHue BbICKa3bIBaHWN, OCHOBHOM HAa0Op JIOTMYECKUX
omepaluii: KOHBIOHKIIUS, JUIBIOHKLMS, CTporas JU3BIOHKIUS, OTpHUIlAHUE,
UMIUTMKALUSI, JKBUBAJCGHTHOCTh, WX TaOJMUIbI HUCTUHHOCTU. Jlormdeckue
BBIPOKCHUSA, TOPSAJOK BBIMOJHEHUS ONEpalril B JIOTUYECKHUX BBIPAKCHUSX.
[Tpumep BbIuKCIIeHUs TAOIUIIBI UICTUHHOCTH JIOTUYECKOTO BBIPAYKECHHUS.

[Ipobnemuas guckyccusi: C MOMOIIBIO METOJa MO3TOBOTO IITypMa
00CYyXJIeHUE BOIPOCOB, OTHOCSIIMUXCA K aHAJUTUYECKOM 3aluCHh MHOXECTB,
3aJIaHHBIX TeoMeTpuuecKku. Tabmuilbl UCTUHHOCTH. CMBICIOBass MHTEpPIPETAIUs
JIOTUYECKUX OTEpPALUU.

[Ipezentanus: Ilpumep pemieHus 3agad MO HCYUCICHUIO BBICKA3bIBAHUM.
CxeMmbl MPaBUIILHOTO JIOTUYECKOTO BBIBOJIA.

Pa3znes VI. DiiemMeHTHI TeOpUU NPUHATHA pelieHni (2 yac.)



Jleknus 9.

Tema 14. DiieMeHTHI TEOPUU NPUHATHSA peuieHui (2 yac.)

BBenenune - mpeseHTanms.  3aJayd  TEOPUHM  IPHUHATHS  PEILICHMM.
Knaccudpukanus mopaeneii M METONOB NPUHATUS pelieHud. MojenupoBaHue
OJTHOKPUTEPHAIBHBIX 3a7a4 MPUHATHS penieHus. MoJaeau U MEeTOAbl JIMHEHHOTO
nporpammupoBanust (JIIT). I'paduyeckuit meron pemenue 3amau JIII. JlepeBbs
pemennid. Kpurepun MakCUMaIbHOTO 0KUIAEMOI0 IUIATEXKA.

Jlekiuu TPOBOAMTCS C MCHOJIB30BAHUEM JJIEMEHTOB METOAA AKTHUBHOTO
o0OyueHus «1poOIeMHasl JTEKLU».

Il. CTPYKTYPA U COAEPXKAHUE MIPAKTUYECKOH YACTHU
KYPCA

IIpakTnueckne 3anaTusa (36 yac.)

3ansaTue 1. Meton Kpamepa (2 yac.)
1. Omnpenenurenu 2-To U 3-ToO MOpsAKA.
2. Meton Kpamepa /it cucTeMbl TMHEHHBIX alre0pandeckux
YPaBHEHHUM C 3-1 HEM3BECTHBIMHU.
3. Omnepanuu ¢ MaTpUIlaMHU.
3anstue 2. Bexkropsl (2 yac.)

1. Apudmernueckasi cyMMa BEKTOPOB.

2. YMHOXEHHE BEKTOpa Ha YMCIIO0; UTMHA BEKTOPA.

3. CkansipHOe NPOU3BEJCHIE BEKTOPOB.

4. BexTopHOE MPOU3BEICHIE BEKTOPOB, TJIOIIAAb TPEYTOJIbHHKA.

5.  CMemaHHoe TMPOU3BEIECHUE BEKTOPOB, O0BEM MHUpPaAMUAbl H

napasjieaenunesa.
3anstue 3. [Ipeaennt (2 yac.)

1. [Monsatue GyHKIMH.
2. CnocoOsl 3a1anus GyHKIUU.
3. OcHOBHBIC XapaKTEPUCTUKU (DYHKIIMH: YEeTHOCTh-HEYCTHOCTb,
MOHOTOHHOCTb, OTPAHUYEHHOCTb.
4. OOpatHas QyHKIIHS.
CrnoxxHast pyHKIUS.
OcHOBHBIE 3JIeMEHTapHble PYHKIIUU U UX TPAPUKH.
7. Bpluucnenue npenenaoB NocaeA0BaTENIbHOCTU U (YHKIIUU.
8. PackpsITHe HeolpeaeIeHHOCTEN.
3ansTue 4. 3amedartesbHbIE Mpeaebl (2 yac.)

o ol

1. Bropoii 3aMeuaTenbHbIN peaen.

2. TlepBblii 3aMedaTeNbHbIN Tpe/e.
3. Bwruucnenue npenenos

3ansitue 5. [IpousBoanbie (2 yac.)



1. ITpoBepka 3HaHUs TaOIUIBI TPOU3BOAHBIX. PaboTa 1o kapToukam.

2. Texnuka nuddepeHpoBaHusl.

3. IIpaBuo JlonuTans

4. UccnenoBanue (pyHKIIUH.

3ansTue 6. KonrposbHas padora Ne 1 «AJsiredpa u mareMaTu4ecKuu

aHaJu3» (2 yac.)

1. Onepauuu ¢ MaTpuLlaMu U BEKTOPaMHU.

2. PenieHue cucTeMbl JIMHEWHBIX alreOpandeckux ypaBHEHUN METO0OM
Kpamepa.

3. Haxoxenue npeaenoB mociae10BaTENbHOCTEN U (HYHKIIUH.

4. HaxoxxieHue npezenoB GyHKIIUM, UCIOb3Ys 3aMevaTeNIbHbIC PEIETIbL.

5. IIlpumenenue npasuiia Jlonurans.

6. Berarcienre mpon3BOAHON HEIBHOW (DYHKITUH.

3ansaTue 7. HeonpeaeneHHublii MHTErpaJ (2 yac.)

1. TlepBooOpaznas.

2. HeomnpeneneHHblit HHTETpal.

3. OcCHOBHBIE CBOMCTBA HEOMPEICICHHOTO HHTETpaa.

4. Tabnuna HeonpeaeIeHHBIX HHTETPAIOB.

5. IlpaBuiia HEMOCPEICTBEHHOTO UHTETPUPOBAHHUS.

6. 3amMeHa mepeMeHHBIX AJIsl HEOMPEAECIEHHOTO HHTETrpaa:

MOJICTAHOBKA BMeCTO X GyHKIMH U(X) , 3aMeHa IepeMeHHBIX t =¢(X) .
7. HuTerpupoBaHue C UCTIOJI30BAHUEM CBOMCTB
nuddepenmana.
3ansaTue 8. OnpenesieHHbIA HHTErPaJ (2 4ac.)
1. OnpenerneHHBIN HHTETPAIL.

2. OCHOBHBIE CBOMCTBA OTIPE/ICIICHHOTO HHTETpaa.

3. @®opmyna HeroTona-JleitOnua.

4. BpluncneHue UHTErpasa yepe3 HeonpeaeeHHbII HHTerpal.
3anarue 9. ludpPepenunanbHbie ypaBHEeHUS U CTeNeHHbIE PsAbI. (2 Yac.) — B
3JIEKTPOHHOH dopMe. 3aHATHE TIPOBOIUTCS B PEKUME IJIEKTPOHHOTO OO0YUYEHUSI.
CTyneHThl, BBITIOJHUB MPEBAPUTEIIbHYIO TOJATOTOBKY, OOIIAIOTCS C
MpenojiaBaresieM  MOCPENCTBOM  KommbioTepa.  CTYIEHTbl  BBINOJHSIOT
MPEAJIOKEHHYIO paloTy, MpernojaBareiib KOPPEKTUPYET W HampamisieT paldoTy
CTyJI€HTa, BBIMOJHSAET KOHTPodb. I  ycmemHoW  paboThl  CTyAeHTaM
PEKOMEHIYETCs U3YUUTh MaTepuaitbl Jekiuu 5 «luddepeHipansupie ypaBHEHHS
U CTENEHHBIE psAbD AJIEKTpOHHOro Kypca «Marematuka Core 2» U
COOTBETCTBYIOIIME pPa3Aeibl PEKOMEHIOBAaHHOW JiUTepaTypbl. Hailtu oTBETHI Ha
goNpocul 01 NPeosapumenbHou camono02omosKky. JIns BBHINOJHEHUs 3aJaHus
TEKYIIEro 3aHATUS CTyJIEHTaM pPEKOMEHAYETCS U3YUHUTh MemoouyecKue
PeKoMeHOayuu no 8bINOJHEeHUI0 3a0ay Y PELlIeHUE MPUMEPOB KIACCHO20 3A0AHUSL.



1. Haxoxnenue oOmiero pemenus qudGepeHnaIbHOro ypaBHEHUS C

pasacIArOIUMHACA IICPEMCHHBIMU.

2. ®opmymna Teitnopa. Pasnosxkenue GyHKIUI B CTETIEHHBIE PSBL.
3ansTue 10. Kontpoabnas padora Ne 2 «IIpous3BogHbIe, HHTEIPAJIbl,

nuddepenunanbHbie ypaBHeHUsD(2 vac.)

1. Beruucnenue npou3BOIHON CI0KHOU (PYHKIIUH.

2. HaxoxxaeHne MHTepBaJIOB MOHOTOHHOCTH U AKCTPEMYMOB (DYHKITHH.
3. Okcrpemymbl pynkuuu. [loctpoenue rpaduka GyHKIINN.

4. BolumnciieHre HEeOIpeIeIEeHHOTO HHTEerpara.

5. Brruuciienue onpeieIeHHOro HHTerpana.

6. MccrnenoBanue cxoIMMOCTH HECOOCTBEHHOI'O MHTETpAJIA.

7. Haxoxnenue obmiero pemenue audpepeHImaabHOro ypaBHEHUS C

pasacIArOIMMHACA IICPEMCHHBIMU.

8. Paznmoskenne GpyHKIMH B cTeneHHbIe psabl o hopmyie Teitmopa.
3ansaTue 11. Teopusi BeposiTHOCTEH M1 MaTEeMATHYECKAsl CTATHCTHKA (2

qac.)

1. Knaccuueckasi, CTaTUCTHYECKAsI U TEOMETPUUECKasi BEPOSITHOCTD.

2. JIUCKpeTHBIC U HETIPEPHIBHBIC BETUYHHBI.

3. Maremaruueckoe 0KUJIaHHUE, TUCTIEPCHS, CpEIHEE KBAAPATUIECKOE
OTKJIOHEHUE JUCKPETHBIX U HEMIPEPHIBHBIX CIyYalHbBIX BEJIUYMH.

4. Bribopka.

5. BeibopouHas cpeHss, TUCTepCHs U CPeIHEE KBaAPATUUECKOE
OTKJIOHEHHUE.

3ansatue 12. MaremaTnueckasi o0padorka ungopmanuu (_2 yac.)

1. I[locTpoeHne rucTorpaMM CTaTUCTUYECKOTO PaCpEIeIICHNUS.
2. HaxoxxneHue UHTEpPBaJIbHBIX BHIOOPOYHBIX OIEHOK.
3. HaxoxneHne mporHO3HOTO ypaBHEHUS JIMHEHHOW PETPECCHH.

3ansaTue 13. MaremaTn4yeckasi JIOTUKA M INCKPeTHAsA MaTeMaTUKa (2

yac.) Ilpumensiemcsa memoo akmueHo2o 00yueHUss KKoonepamugHoe ooyuenuey

1. HavanbHble TOHSTHS TEOPUU MHOKECTB.

2. D1eMEeHThI U MHOKECTBA.

3. CriocoOsI 3a1aHust MHOXKECTB. [IpruMepbl MHOXKECTB.

4. Onepanuu HajJ MHOXKECTBaMH: 0ObeIMHEHUE, TIEpeceYeHue, OTPUIIaHUE,
CUMMETpHUUECKast Pa3HOCTh, YHUBEPCYM, JIOTOJTHEHUE.

. UaTepnpeTanus onepanuii Hai MHOKECTBaMU KpyramMu Jiepa—BeHHa.

o1

6. Mcuucnenue BbICKa3bIBaHUI: OCHOBHOM HA0OP JIOTMYECKUX OIEpalui, ux

TaOJIUIIBI UICTUHHOCTH.
. @opManm3anus HECI0KHBIX BHICKA3bIBAHUU.
. Meton nepebopa 10Ka3aTebcTBA HCTUHHOCTH BBICKAa3bIBAHUM.

oo

9. Pemenue 3a7a4 C olcpanuiaAMu HaJl MHOKCCTBAMHA, HA COCTABJICHHC Ta6HI/II_I

HNCTHMHHOCTH JIOTHYCCKHUX BI)Ipa)I(eHI/If/'I, Ha JO0Ka3aTCJIbCTBO B



AHAJUTUYECKOM BHUJIE JIOTMYECKUX BBIPAKEHHI, HA HWHTEPIPETALHIO
CPEACTBAMH HMCUMCIICHHS! BBICKA3bIBAHWI YTBEP)KICHHI HAa €CTECTBEHHOM
A3BIKE.

3ansTue 14. MaTteMmaTnueckasi JOTMKA U JUCKPEeTHAsI MaTeMaTuKa (2

yac.) /Ilpumensiemcs memoo akmueno2o o0yueHuss «KKoonepamugHoe ooyuenuey

1. Vcuucnenue BbICKa3bIBAHUN: OCHOBHOM HA0Op JOTHUECKUX OIEpariyii, nux
TaOJIMIIBI UCTUHHOCTH.

2. ®opmanu3anus pacCyKJIeHUH Ha ECTECTBEHHOM S3bIKE JTIOTUYECKUMH
dbopMyIaMu UCUYHUCIICHUS BHICKA3bIBAHUM.

3. IIpoBepka HCTUHHOCTH JIOTHYECKUX BBIPAXKEHUN aHATUTHYECKUMU
CpeIICTBAMH M I10 TabJMLaM UCTUHHOCTH.

4. Jln3ploHKTUBHAsI HOpMalibHas (hopMa joruueckux BeipakeHuit (JJHD).

5. Pemenne 3amau popmanm3zauu pacpoOCTPAHCHHBIX (CIIOKHBIX )
BBICKa3bIBAHUM.

3ansarue 15. Konrpouabnas padora Ne 3 «Teopusi BeposiTHOCTEH H
AMCKPeTHAasi MaTeMaTHuKa» (2 yac.)

1. Knaccuueckasi, reOMETpUUECKast U CTATUCTUYECKAsT BEPOSTHOCTb.

2. JluckpeTHbIe BEIMYNHBI. MaTeMaTndeckoe 0KHIaHnue, JUCTIEPCHS, CpETHES
KBaJI[paTUYECKOE OTKJIIOHEHHUE TUCKPETHBIX CIIyYalHbIX BEIUYMH.

3. HempepriBHBIC Bemn4rHBL. MaTeMaTHIECKOE OKUAHUE, TUCTICPCHS,
cpeaHee KBaApaTHIeCKOE OTKIOHEHUE HETIPEPBIBHBIX CIIyYalHbBIX BEJIUYHH.

4. BriOopka, BRIOOpOYHAs CPEIIHSSL, TUCTIEPCHs], BLIOOPOYHOE CpeaHee
KBaJpaTUYECKOE OTKIIOHEHHUE.

5. Beluncnenue puckos.

6. 3amucarh aHATUTUYECKU BBIJICIICHHYIO YaCTh 00JIacTH.

7. IIpoBepuTh Ha UCTUHHOCTH JIOTUYECKOE BHIPAXKEHUE.

8. PemmuTh JIormdeckyro 3a1aqy CpecTBaMU UCUMCIICHUS BhICKa3bIBAHUM.

3ansatue 16. Teopuss npunstusa pemenunid. [IpunsaTne pemeHuii B
yCJOBHSIX pHCKa (2 4ac.)
Ipumensemcsa memoo akmueHo2o 00yueHUss KKoonepamueHoe ooyuenuey.

1. Pemenue 3a7a4 NpUHATUA PELIEHUN B YCIOBUSAX PUCKA C
ITIOMOUIBIO JIEPEBBEB PELICHUM.
2. Hcrnonp3oBaHWE CPEeTHETO KBAIPATHIHOTO OTKJIOHECHHMS, KaK
MEpBbI PUCKA.
3. Pemenue 3amau.
3anarue 17. J/Inneiinoe nporpammupoBanue [IpuHsaTie penieHuii B
YCJIOBHSAIX OIpe/IeJIeHHOCTH (2 yac.)
Ipumensemcs memoo axmuerno2o 00y4eHus «2pynnoeas KOHCYIbmMayusLy.
1. CocraBneHue MaTeMaTUYECKUX MOJIETIEH 3a/1a4 TUHEUHOTO
pOrpaMMHUPOBAHUS.
2. Pemenue 3amaun TMHEWHOTO MTPOTPAMMUPOBAHUS TpadhUueCKUM
METOJIOM.



3ansarue 18. Kourpoabnas padora Ne 4 «Teopusi npuHATHS pelIeHUH
U MaTeMaTudeckasi 00padorka uHpopmauum» (2 gac.)

1. ITocTpouTh JEepeBO pEUIEHUI U HANTH ONTUMAJIBHOE PELICHUE.

2. CocTaBUTh MAaTEMATUYECKYIO MOJICNIb CUTYAIlMOHHOW 3a/1a4d JTUHEIHOTO
MPOrPaMMHUPOBAHUSA U PEIIUTH 33/1a4y rpauecKuM METOIOM.

3. Haiitu BbIOOpOUHBIE MOMEHTHI. [1OCTpOUTH THCTOrpaMMy WHTEPBATbHBIX
yacTtoT. Haiitu pacripeneneHie OTHOCUTENBHBIX BBIOOPOYHBIX YacToT. [locTpouts
AMITUPUYECKYIO (DYHKIIHUIO paCTIPECICHHUS.

4, HaifTu 1oBepUTEIIbHBIM UHTEPBAI.

5. Haiiti mporao3Hoe ypaBHEHHUE JIMHEHHOW perpecCcuH.

I1l. YYEBHO-METOANMYECKOE OBECIIEYEHHE
CAMOCTOSTEJIBHON PABOTHI OBYUYAIOIIIUXCS

Y4yeOHO-MEeTOANYECKOE o0ecrieueHue CaMOCTOSITEIILHON paboThI
oOyuarommxcs 1Mo aucHuiuimae «Marematukay npeacTtaBieHo B [Ipunoxenuu 1 u
BKJIFOUAET B ce04:

1aH-Tpa(uK BBITTOTHEHUS CAMOCTOSTEILHON pabOThI 10 TUCIHUIUIMHE, B TOM
YHUCJIe TPUMEPHBbIE HOPMBI BPEMEHH Ha BBITIOTHEHHUE 10 KaXKJIOMY 3aJIaHHIO;

XapaKTEPUCTHKA 3aJaHUN JJISI CAMOCTOSITEIHHOM PadOTHl OOYJArONIUXCS |
METOMYECKUE PEKOMEH/IAIAH 10 MX BBITTOJIHCHHIO;

TpeOOBaHUSI K  MPEACTABICHUIO W OQOPMIICHHIO  PE3YyJIbTaTOB
CaMOCTOSITEIIbHON paOOThI;

KPUTEPHUH OIICHKH BBITIOJHEHUS CAMOCTOSITCIIBHON PabOTHI.

IV. KOHTPOJIb JOCTUKEHUA LIEJIEA KYPCA

Ne [ KonTponupyembie Kol u stamnsl popmupoBanus OreHouHBIE CpeACTBA
n/m | pasgensi / TeMbl KOMITETCHITUH TeKYIIHUii POMEXYTOYHAS
JHCIUTITHHEL KOHTPOJITb aTTecTanus
1 | DnemeHThI OK-4 | 3nHaer tect (ITP-1); [ Bompocsr 1-19
MaTPUYHOTO U KOHCTIEKT U3 TIepeyHs
BEKTOPHOI'O (TIP-7) BOIIPOCOB ISl
aHaJu3a, HOJTOTOBKHU K
aHaTMTHYEeCKast 3a4ery
reomMerTpus yMEeT 13; npumepsl 1-2 u3
IKCIIpecc- IPUMEPHOTO
KOHTPOITh BapHaHTa
(ITP-2) MPAKTUIECKHIX
PUMEPOB IS
3ayera




BIIQJICET KOHTPOJIbHASL | IPUMEPHBIN
pabora Ne 1] BapuaHT
(TTP-2); KOHTPOJIbHOMN
paboter Nel
3a4er
3HAET tect (ITP-1); | Bompocsr 20-52
KOHCIICKT U3 TIepEYHS
(TTP-7) BOTIPOCOB JIJISI
MOJITOTOBKH K
3a4yery
ymeeT 13; [Tpumepsr 3-10
IKCIpecc- U3 IPUMEPHOTO
MareMaTrueckuit KOHTPOJIb BapuaHTa
aHaIn3 OK-4 (TTP-2) MPAKTUYECKUX
IPUMEPOB IS
3ayera
BIIQJICET KOHTPOJIbHAS | TPUMEPHBIIA
pabora Ne  1f BapmaHT
(I1P-2); KOHTPOJIBHOM
paboTsl Nel, No2
3a4er
3HaeT tect (ITP-1); | Bompocsr 53-68
KOHCTICKT U3 TIepevHs
(T1P-7) BOTIPOCOB IS
TIOJITOTOBKH K
3auery
Teopus yMeeT 13; [Tpumepsr 11-17
BEPOSITHOCTEN U JKCIpecc- U3 IPUMEPHOTO
MaTeMaTHIecKas KOHTPOJTh BapuaHTa
CTaTUCTHKA, OK-5 (TTP-2) MIPAKTUYECKUX
AIIEMEHTHI TEOPUH IPUMEPOB TSI
PHICKOB 3auera
BIIQJICET KOHTPOJIbHAS | TPUMEPHBII
pabora Ne 3| BapuaHT
(TTP-2); KOHTPOJILHOMN
paboThr Ne3
3ayer
3HAeT tect (ITP-1); | Bompocsr 69-76
KOHCTIEKT U3 TIEpeYHs
Maremaruueckas (TTP-7) BOITPOCOB JIJIsI
JIOTUKA U MOJITOTOBKH K
TUCKpETHAS OK-5 3ayery
MareMaTHukKa yMmeeT 3; [Tpumepsr 18-20
JKCIpecc- U3 IPUMEPHOTO

KOHTPOJIb

BapHaHTa




(TTP-2) NPaKTHYECKHUX
IPUMEPOB TSI
3ayera
BIIQJICET KOHTPOJIbHASL | IPUMEPHBIN
pabora Ne 3| BapuaHT
(TTP-2); KOHTPOJIBbHOM
pabotbr Ne3
3a4er
3HAeT tect (ITP-1); | Bompocsr 77-83
KOHCTIEKT U3 TMIePEeYHS
(TTP-7) BOTIPOCOB JIJISI
HOJITOTOBKH K
3auery
MEET 3; IIpumepsr 21-22
Teopus npuHATHA 4 A PHMEP
. IKCIpecc- U3 IPUMEPHOTO
pCILICHHUIA,
. KOHTPOJIb BapUaHTa
5 JIMHENWHOE OK-5
(ITP-2) IPaKTHYECKHUX
POrpaMMHUPOBAH
HPUMEPOB JIJIsI
ue, rpadsl
3ayera
BIIQJICET KOHTPOJIbHASL | IPUMEPHBIN
pabora Ne  4f BapmaHT
(I1P-2); KOHTPOJIBHOMI
paboTsl Ned
3a4er
3HAeT tect (ITP-1); | Bompocsr 84-88
KOHCTICKT U3 TMePeYHS
(TIP-7) BOTIPOCOB TSI
MOJITOTOBKH K
3a4eTy
yMeeT 13; [Tpumepsr 23-24
JKCIpecc- U3 IPUMEPHOTO
MaremaTnueckas P prMep
KOHTPOJITb BapuaHTa
6 obOpaboTka OK-5
(TTP-2) PaKTUIECKUX
uHpopmanuu
HPUMEPOB JIJIsI
3ayera
BJIaJeeT KOHTPOJIbHASL | IPUMEPHBIN
pabora Ne 4] Bapumant
(TTP-2); KOHTPOJIbHOMN
pabotel Ned
3a4er

TunoBbie KOHTPOJIBHBIC 3a/laHUsA, MCTOJUYCCKHUEC MAaTCPHUAJIbI, OIIPCACIIAIOIMINC

MpOLEAYpPbl OLIEHUBAHUSA

3HAHMH,

YMEHH W HaBbIKOB W (WIM) OMbITA

ACATCIIBHOCTH, a TAKXKC KPUTCPHUHU U ITOKA3aTCIIN, HCO6XO)II/IMBI€ JJIA OLICHKH




3HaHWW, YMEHHUI, HaBBIKOB U XapakTepU3YIOLIUEe JTambl (OPMUPOBAHUS
KOMIIETEHIIMM B Mpollecce  OCBOGHHMsS ~ 00pa3oBaTeNbHOM  IPOrpaMMBI,
npenacrasiieHbl B [Ipuioxenun 2.

V. CHUCOK YYEBHOM JIUTEPATYPbI U UHOOPMAIIUOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

OcHoBHas JuTEpaTypa
(2/1eKmpoHHbLE U newamHwvle U30aAHUsL)

1. byrpos A.C., Hukonbckuii C.M., D1eMeHTHI JIUHEHHON
anreOpbl M aHAIUTUYECKON TeomeTpun. §-oe u3a.: [dpoda, 2006 r.,
285 cTp. Beiciias maTeMaTtrka : y9eOHHK Uit BY30B . [B3 T.] : T. 1
. DIIEMEHTHI JIMHEHHOMN anreOpbl M aHATUTHICCKON reomMeTpuu / .
C. byrpos, C. M. HUKOJIbCKHU.

2. IMucxkynoB H.C., duddepeHumnansHoe M WHTErpaIbHOE
ucuucienue (B 2.1.): T.1: ydyeOHOe mocoOue i TEXHUYECKHUX
By30B: MockBa, MWurerpan-Ilpecc, 2010 r., 415 crp.
JluddepeHimanbHoe UM MHTErPAJIbHOEC HCYHUCICHUS @ y4eOHOe
nocooue s TexHudeckux By30B . [B2 T.] : T. 1 / H. C. ITuckyHOB.

3. TluckynoB H.C., HuddepeHunansHoe U MHTErpagbHOE
ucuncienue (B 2.T.): T.2: ydeOHOe MOcOoOHME MJid TEeXHUYECKHX
By30B: MockBa, HWurerpan-IIpecc, 2009 r., 544 crp.
JIudbdbepeHmaIbpH0e U MHTErpajJIbHOE UcUrcaeHusd . [B2 1.] : 1. 2 :
yaebHoe mocooue juist Texandeckux By30B / H. C. [TuckyHOB.

4. T'mypman B.E. Teopus BeposiTHOCTEN 1 MaTeMaTHueckas

craructuka. — M.: FOpaiirt, 2013 r., 479 ctp. Teopus BeposiTHOCTEM

A MaTreMaTHdecKas CTATUCTHKA : Y4eOHOe IT0COo0ue JUIs

OakanaBpoB : yuebHoe nocodue st By308 / B. E. 'Mmypman.
http://www.biblio-online.ru/thematic/?8&id=urait.content. CC12815A-568B-4A42-
8FE2-BC6F4D82ACB4&type=c pub

5. I'mypman B.E. PykoBOACTBO K pEIICHUIO 3a1ay IO
TEOPUU BEPOSATHOCTEW U MATEMATUYECKON CTaTUCTUKE.— M.:

Opaiit, 2013 r., 404 ctp. PYyKOBOJCTBO K pPEIICHUIO 3aJia4y I10

TCOPUHU BGDOHTHOCTCﬁ 1 MaTEMaTUYECKOM CTATUCTUKE : V‘I€6H0€

rmocodue Juis 0aKkaJIaBpoB : yueOHoe mocooue juig By308 / B. E.

['MmypmaH.
http://www.biblio-online.ru/thematic/?10&id=urait.content. 12 A6 BE84-CE64-
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6. Kpemep H.IL. Teopus BeposTHOCTEH M MaTeMaTHdyecKas
cratuctuka. — M.: JOHUTU-IIAHA, 2007 r., 551 ctp. Teopus

BEPOSITHOCTEM M MAaTEMaTUYECKasl CTATUCTHUKA : V‘{€6HI/IK JJIA1 BY30B

1o YxoHoMuueckuM crenuanbaoctaM / H. 111, Kpemep.

7. UWsanoB Bb.H. JluckperHas maTeMaTwka. AJITOPUTMBI U
nporpammbl. Pacmmpenssiit kypc // Ydebnoe mnocobue. I'pud
MunucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepanuu. —
M: N3BecTus, 2011. - 512 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:418440&theme=FEFU

8. HoBukoB A.M. Teopuss npuHATHS pPEUICHUN U
YIPaBJICHUE PUCKaMU B ¢buHaHCOBOM W  HaAJOroBOHM cdepax
[DnexTpoHHBIN pecypc]: yueOHoe nocooue / A. . HoBukos, T. U.
Conoakas. M: [lamkoB u K°, 2015. — 284 c.
http://www.iprbookshop.ru/14100. — DBC «IPRbooks»

9. Opios AN. Opran3aiimOHHO-PKOHOMUYECKOE
MOJICTTUPOBAHUE: TEOPUS IPUHATHS PEIICHUHN: yUeOHUK JJIsl BY30B
/ M.: KaoPyc , 2011. - 568 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:298345&theme=FEFU

10. COOpHMK WHAMBUAYAJIBHBIX 3aJaHUNA 10  BBICIICH
MareMaTuke : ydeOHOoe mocoOue s MHKEHEPHO-TEXHUUYECKUX
crienuaibHOCTeW BYy30B. B 3 4. : 4. 1 / [A. Il. Pa6ymko, B. B.
bapxaros, B. B. [epxkaBen u ap.| ; mox oOm. pen. A. IL
Ps6ymiko.: Munck, Axamemknwmra, 2013r., 270 crtp. COopHUK
WHIMBUAYAJIbHBIX 3aJaHUM I10 BBICIIEW MaTeMaTHKe : ydeOHOoe
II0COOHME JUISI MHKEHEPHO-TEXHUYECKHUX CIIEIIMAIbHOCTEN BY30B . B
34q.:u. 1/[A. ]Il Pabymko, B. B. bapxaros, B. B. Jlepxkasei u
np.] ; mox obur. pea. A. I1. PsaOyiko.

http://e.lanbook.com/books/element.php?pll 1d=65408

11. COOpHUK WHOUBHUIAYAJIbHBIX 33JaHUl MO  BbICHIEH
MaTeMaThKe : ydeOHOe IMOocoOWe Il WHKCHEPHO-TEXHUYCCKUX
cnienuaibHoCcTe By30B. B 3 4. : 4. 2 / [A. II. PaOymko, B. B.
bapxaros, B. B. [epxaBen u ap.] ; mom o6bm. pem. A. IL
Ps6ymiko.: Munck, Axamemkuura, 2013 1., 352 crtp. COOpHUK
WHIMBUAYAJIbHBIX 33JaHUM I10 BBICHIENM MaTeMaTHKE : ydyeOHOe
1mocoOue ISl MHKEHEPHO-TEXHUYECKUX CIEINAILHOCTEH BY30B . B
3 4. :49. 2/ [A. Il Pgoymko, B. B. bapxaros, B. B. J/lep:kaBell u
ap.] ; moxa obur. pea. A. I1. PaOymixo.

http://e.lanbook.com/books/element.php?pll id=65409

12. COOpHUK WHIWBHUIAYAJIbHBIX 3aJaHUNl  TIO  BBICHICH
MaremMaTuke : ydeOHOoe mocoOue s HWHKEHEPHO-TEXHUUYECKUX
CrieMaJIbHOCTEH By30B, B 3 4. : 4. 3 / [A. II. Pa6ymiko, B. B.
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bapxaros, B. B. [epxkaBen u ap.] ; mox oOm. pex. A. IL
PsOymko.: Munck, Axkamemkuura, 2013 1., 288 ctp. COopHuK
MHAMBUAYAJIbHBIX 3aJlaHMi 110 BBICHICH MAaTeMaTHKE : yueOHOe
1moco0ue Juisd MHKEHEPHO-TEXHUYECKUX CIEIHAIBHOCTEN BY30B . B
3 4. :4y. 3/ [A. Il Pabymxko, B. B. bapxaros, B. B. Jlep>kaBell u
ap.] : moj obur. pex. A. Il1. PsOymiko.
http://e.lanbook.com/books/element.php?pll 1d=65410

13. COOpHUK HMHAMBHUIYAJIbHBIX 33JaHUN TO BBICHICH
MaTeMaTHKE:y4eOHOEN0COONE IIATEXHUIECKUX
cnienuaibHOCTe By30B. B 4 4. : 4. 4 / [A. II. PaOymko, B. B.
bapxatoB, B. B. Jlepxasen u nap.] ; mox obm. pen. A. IL
PsOymiko.: Munck, Beimedmas mkona, 2010 r., 336 ctp.

I/IHHI/IBI/IZ[VEIHBHBIQ 3aldHUsA 110 BEICIICH MATEMAaTHUKE : VLI€6HO€

1ocooue A TCXHUYCCKHUX CHGHH&HBHOCTGﬁ BY30B . B 44, :49. 4.

OHGDaHI/IOHHBIG HCUYNCJICHHUS. DJIEMCHTHI TCOPUHU VCTOI>'I‘II/IBOCTI/I.

Teopusa BepogTHOCTEN. Martemarnueckas craructuka / A. IL

PsaOvyiuko [u op.].
http://e.lanbook.com/books/element.php?pll 1d=65411

JlonoiHUTeIbHAS JTUTEpaTypa
(newamuule u 31eKMpPOHHBIE UZOAHUSL)

1. [Tucemennsbiid J1.T., KoHCHIEKT JIEKIMiA IO BBICIIEH
MaTeMaTHKe: OJIHbINA Kypc, 7-o€ u3l.: MockBa, Alipuc-mipecc,
2008 r., 603 ctp. KoHcnekr yiekinii o BeICHIEN MATEMATHKE !
noJHbINA Kypc / JAmutpuii [TuceMeHHBIH.

2. Bricmias Marematuka: yueOHUK aJis By30B, B.A. Wnbun,
A.B. Kypkuna: Mocksa, 3natenscTBO MOCKOBCKOTO YHUBEPCHUTETA,
2012 1., 592 c1p. Bhiciias maremaruka : yueOHHUK s By30B / B. A.

Unena, A. B. Kypkuraa : MOCKOBCKHII TOCVIapCTBEHHBIN
VHUBEPCUTET.
3. Hanko ILE., ITomoB A.I'., KoxxeBuukoBa T.f. Bricmas

MaTeMaTHKa B YIpaKHEHHSIX U 3ajavax B 2 4., Y1: [yueOHoe mocobue
115 By30B], MockBa: Onukc,: Mup u O6pazoBanue, 2006. — 304 c.,
http://lib.dvfu.ru:8080/lib/item?id=chamo:236521&theme=FEFU

4. Hanko ILE., IlonmoB A.I'., KoxeBuukoBa T.5. Breicmias
MaTeMaTuKa B YIIpaXXHEHUSX U 3a7a4ax B 2 4., Y2: yyebHOe mocodue
115t By30B, 2005. — 324 c.,
http://lib.dvfu.ru:8080/lib/item?id=chamo:258718&theme=FEFU
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S. ®ponos C.B., ocrak P.A. Kypc Bbicnieil MaTeMaTUKH
T. 1, 2. M. Beicmasg mkoia, 2013.
http://lib.dvfu.ru:8080/lib/item?id=chamo:324397 &theme=FEFU

6. [HIumaueB B.C. Bricmiag marematuka. — CaHKT-
[TerepOypr, «JIanby, 2006. — 479 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:237535&theme=FEFU

7. Bentuens E.C. Teopus BeposiTHocTeil. — M.: Bpicmias
mkoja, 2006 r.,545 ctp. Teopust BepostHocTeh : yuebuuk /| E. C.
BeHnTiiensb.

8. Bentuens E.C., OBuapoB JI.A. 3agauu 1 yrpaxHeHHS 110
Teopuu BeposiTHOCTeH. — M.: M3gatenbckuil 1eHTp «Akaaemus»,

2005 r., 441 ctp. 3a1a4u ¥ YIPKHEHUS IO TEOPUU BEPOSITHOCTEH

vaueOHoe nmocodue g By30B / E. C. Bentnens, JI. A. OBuapos.

Q. Bentuens E.C., OBuapos JI.A. Teopust BEpoATHOCTEN U
€€ MHKEHEpHbIe NpwiokeHus. — M.: Beicmas mkosa, 2007 r.,491
cTp. Teopusi BEpOSTHOCTEN U €€ MHKEHEPHbIC MPUIIOKEHUS | YICOHOE
nocobue / E. C. Bentuens, JI. A. OByapos.

10. Penpxknn H.II.  [Juckpernas waremarmka. — M.
O®uzmatnut, 2009. — 264 c. [DnexTpoHHast OMOIMOTEYHAs! CUCTEMA
MA3/1aTEIILCTBA «JIaHb»]:
URL.: http://e.lanbook.com/books/element.php?pll id=2293

11. JlapuueB O.M. Teopust 1 METOABI NPUHATUS PELICHU, a
Takke XpoHUKa coObITUI B BoeOHbIX cTpaHax: y4eOHUK JIJIS CTY/I.
By30B / O. U. Jlapuues. - 3-¢ u3j., nepepad. u goi. - M.: Jloroc, 2008.

- 391 c.: un
http://lib.dvfu.ru:8080/lib/item?id=chamo:351814&theme=FEFU
12. IOkaea B.C. IlpunsTne ynpaBlIeHUYECKUX PpELICHUN

[OnexTponHbIl pecypc]: yueonuk/ FHOxaeBa B.C., 3yOapeBa E.B.,
UysukoBa B.B.— Dnektpon. TekcroBbie nanHble.— M.: JlamkoB u K,
2012.— 324 c.— Pexwum nocrtyma: http://www.iprbookshop.ru/14084.
— OBC «IPRbooks»

13. ITucemennnii  JI.T. KoHCHekT JeKuMid MO TEOpUHU
BEPOSTHOCTEH, MATEMaTUYECKOM  CTATUCTUKE U  CIyYalHbIM
nporeccaM. 4-e uza. — M.: Alipuc-nipecc, 2008 r., 288 cTp.

http://lib.dvfu.ru:8080/lib/item?id=chamo:665357 &theme=FEFU

14. AntonoB, B.M. DOnemeHTapHas wmarematuka s
MePBOKYPCHUKA [IneKTpoHHBIN pecypc JIBDVY] : yueGHoe mocobue /
B.N. Aatonos, ®.U. Konenepuu. — Dnektpod. nan. — CII06. : Jlanp,

2013. — 102 C. — Pexum J0CTyTA!
http://e.lanbook.com/books/element.php?pll id=5701
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Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«AHTepHET»

1. Allmath.ru — Dnekrponnas OubIMOTEKA IO PASITUIHBIM
paszaenaM MaTeMaTHKH
2. http://www.exponenta.ru/ - Obpa3oBaTeIbHBIN
MAaTEMATUYECKUI MMOPTAII
3. «DnemeHTh». HayuyHO-MOMYJISPHBIN CAWT O MOCIETHUX
JTOCTHKCHHSIX HAyKu B TexHuKH http://elementy.ru
— BBICIIIAs MATEMAaTHKA — MPOCTO |

JOCTYITHO
5. http://e.lanbook.com/ - U3naTeancTBo «JIaHbY»
DJIEeKTPOHHO-O0MOIMOTEUHAsT CUCTEMA
6. http://www.biblio-online.ru/ - U3paTeancrBo «FOpaiTy
7. http://www.studentlibrary.ru/
8. http://znanium.com/
9. http://www.nelbook.ru/

Ilepeyenb HHPOPMALTMOHHBIX TEXHOJIOTHI
U IPOrpPaMMHOI0 o0ecreYeHust

VYK «Marematuka» Core 2.0
MS Excel.
Mathcad.

Maple.
http://www.dvfu.ru

ok w D PE

V. METOANYECKHUE YKA3AHUS IO OCBOEHUIO
JANCIUIIJIMHBI

Jlis  ycmemrHoro OCBOGHHSI JUCHUIUITMHBI «MaTemMaTHKa» OCHOBHBIMHU
(dopmamMu 0OyueHHUsI CTyJEHTa SIBJSIOTCSA: M3YYEHHE TEOPETUUYECKOro maTepuana
OUCIUIUTMHBI Ha JIEKIUAX, B TOM YHCJIE C HCIOJH30BAHHEM KOMITBIOTEPHBIX
TEXHOJIOTH; 3aKpeIUIeHHe TEOPETUUYECKOro Marephalia U pelleHue 3anad o
U3ydaeMoil TeMe Ha MPAKTUYECKUX 3aHATHAX; CaMOCTOSTENbHas padoTa Hax
y4eOHBIM MaTepHalioM, KOTOpas COCTOUT M3 CIEIYIOUIMX 3JEMEHTOB: U3y4YCHHE
MaTepuajga 10 KOHCIEKTaM JeKUui, yd4eOHMKaM WId Y4eOHBIM TOCOOUSM,
pellIeHre TUTIOBBIX 3a]a4 JAUCHUIUIMHBI B XOJI€ BBIOJHEHUS JOMAITHUX 3aJaHUNA
(J13) 1 KOHTPOJIBHBIX PabOT.
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OcHOBHass  1elb  AyOUTOPHBIX  3aHATHA —  CHCTeMaTu3auus WU
CTPYKTYPUPOBAHHE 3HAHUN CTyAE€HTa, pPacCMOTpEHUE Haubojee BaXKHBIX U
npoOJeMHBIX YacTed Kypca. AYIUTOpPHBIE 3aHATUS MNPEUMYIIECTBEHHO HOCST
0030pHBI M HampaBisrOmMil  Xapakrep. CamocTrosiTenbHass paboTa Urpaer
HEMAJIOBAKHYIO POJIb B U3yUYCHUU AUCUUILINHEI.

[TepBBIM 3TanoM H3y4eHUsI NUCIUIIMHBI U OTICIBHBIX €€ Pa3IeioB SIBISACTCA
paboTa ¢ KOHCIEKTOM U PEKOMEHAyeMOo# JutepaTypoil. M3yueHne TuCHUTIIMHBI
PEKOMEHAYETCSI MNPOBOJUTH IOATAIHO: PACCMATPUBAsE IMOOYEPETHO JIOTUYECKH
3aBEpUICHHBIE pa3/elibl Kypca, KaK MPaBWIO, B JUTEpPaType — 3TO OTAEIbHBIC
riaBbl UK naparpadsl. [Ipu pabote ¢ KOHCIIEKTOM U JIUTEPATypOil BaKHO HAYATh
3HAKOMCTBO € 0a30BOM TEOPETHYECKON MOATOTOBKH, BHHUMATEIBHO M BIyMYHBO
M3YyYUB OCHOBHBIE IIOHATHSA paccMaTpuBaemMoro pasnena. Jlaimee HeoOXoaumo
pPacCMOTpPETh pELICHUE THUIIOBBIX 3aJad pasjesa Kypca W IONBITATHCS PELINUTH
aHAJIOTMYHBIC 33JaHUSI CAMOCTOATENBbHO, BbINOMHAA (3. Ilocine u3ydeHust oJTHOTO
pazzena Kypca, MOKHO IIEPEXOJIUTh K ciaeayromeMy. biiaromapst cucreMaTuaeckou
CaMOCTOSITENIbHOM paboTe W CBOEBPEMEHHOMY BBINOJIHEHHIO /I3, mOAroToBKE K
KOHTPOJIBHONH paboTe U €€ YCIEIIHOMY BBIMOJHEHHUIO, CTYIAEHT HMEET
BO3MO’KHOCTb TIOJTy4YHUTh 3a4€T [0 PEUTHHTY.

Meroanyeckue yka3aHus 1o padore ¢ 3JIEKTPOHHBIM KypCcoM

[Ipu pabote ¢ 37EKTPOHHBIM YUYEOHBIM KYPCOM CTYAECHT MOXET OOpaTUThCS K
pazneny «KoOHCHIEKTHI JeKUUi», TH€ IPUBEIECHBI HE TOJBKO TEOPETUYECKUE
CBEICHUS, HO M MPUBEICHBl NPAKTUYECKHE IpUMeEpbl. KOHCIEKTBI JeKnni
COCTABJICHbl W3 OCHOBHBIX IIOJIOKEHUN TEMBI, COJEpKaT OIPEIECICHUs |
HEOOXOAMMBIE B 3TOM KYypC€ TEOPEMbI, PACCMOTPEHBI MPAKTUUYECKUE MPUMEPDI
JAI0IMe MPUBSI3KY TEOPETUYECKHUX MOJIOKEHHM K MPAaKTHYECKOMY MPHUMEHEHUIO.
brnaronapsi cBoeil KpaTKOCTH M JAOCTYIHOCTH OHU MOMOTAIOT CTYAEHTY ObICTpee
OpUEHTHpOBAThCS B MaTepuaine Kypca. [lns Oosiee mogHOro M3y4deHHs Kypca
«Marematuka» B pasgene «CHOUCOK JMTEpaTypbe» IPUBEIECH IEPEYEHb
PEKOMEHIYEMON JUIsi W3y4YE€HUsT OCHOBHOM U JIONOJHUTEIBHOM JIMTEPATYPHI,
U3y4eHHE KOTOPOro CIOCOOCTBYET pacIlMpeHMIO 3HaHUM cTyaeHTa. B pasznene
«/lononHUTENBHBIE MaTepUaIbl» MPUBEIECHBI MATEPUAIbl JICKIUNA U MPAKTUYECKUX
3aHATUI TOCTYMHbBIE CTYIC€HTAM JIJISl CKAUUBaHHUS.

B paspene «Marepuanbl i NPAKTUYECKHUX 3AHATHUN» PACCMOTPEHBI
pelIeHus] IpUMEpPOB, U3YYEHUE KOTOPBHIX MOMOKET CTYIEHTY HAyYUThCA pellaTh
npaktuyeckue 3aaaud. OCBOMB METOJIMKY pEUIeHUs pa300paHHbIX MPUMEPOB,
CTYJIEHT CMOXET CAMOCTOSITEILHO BBIIOJIHUTH JIOMAITHUE 3aJJaHusl, IPUBEACHHbIC
B pazaene «MaTtepualibl A1 OpraHU3alKi CaMOCTOSITEIbHOU PadO0ThI CTYJEHTOB.

Pazgen  «KOHTpOJBHO-U3MEPUTENbHBIE MaTepuajbl»  COOEepkKUT 4
KOHTPOJbHbIE padoThl. CTyA€HTbl MOTYT BBINOJHUTH JII00O€ KOJIMYECTBO



BapUMAHTOB JIOMa JUIsl YCIEUIHOTO BBIMOJIHEHUS KOHTPOJIBHOM paboThl B
aynuropud. «IlucbMeHHbIE PAOOTHD) SIBISIIOTCS 00S3aTENIbHBIMU AJIS BBITIOJHEHUS.
CryneHT BBITIONHSET 3ajlaHWe MO0 HemocpenacTBeHHO B Blackboard, 3aiins B
«OTtnpaBuTh penieHue nucbMeHHoro3aganus Ne...» «OTtnpaBka TeKcTa» U HaOpaB
pellleHre TPEIIOKEHHOTO BapUaHTa 3aJaHus BBHIOPAHHOTO B COOTBETCTBHH C
HOMEPOM B CHHCKE TpYINIbl, JMOO NpUKpenuB ¢(aila ¢ OTCKaHUPOBAHHBIM
pelIeHreM, BBIMIOJIHEHHBIM Ha Oymare. B 3TomM ke pasnene Haxoasarcs
«TpeHupoBOYHBIE TECTHD» COCTABJICHHBIE MO OTACIBbHBIM TeMaM Kypca. CTyIaeHT
MOET HEOJHOKPATHO BBINOJHATh TPEHUPOBOUHBIM TECT IJIsl YIYYILLICHHS 3HAHUN
o Teme. B KoHIle cemecTpa CTyIeHTbl OyAyT BBINOJIHATH UTOTOBOE TECTUPOBAHUE
no BceMy Kypcy. [IpuBeneHbl BONpOChI, BRIHOCHMbIE Ha 3aueT. «CrpaBOYHBIN
MaTrepuamn COIEPKUT MOJIE3HbIE (POPMYIIbI U3 IIKOJIBHOTO Kypca.
Y4eOHO-MeTOAUYECKHE YKA3aHUS K PETHHIOBOM cHUCTeMe
NMPAKTHYECKUX 3aAHATUI

PeiitunroBas cucrema nNpakTUYECKUX 3aHATUN COCTOUT B yUeTe 2-X
IIoKa3aTesen:

1) pe3ynbTaThl KOHTPOJIBHBIX PA0OT M TECTHPOBAHUS;

2) pe3yNbTaThl KPOCC-OMPOCa Ha MPAKTHYCCKHUX 3aHATHIX, SKCIPECC-
KOHTPOJIb.

Hapsiny ¢ kilacCHYeCKMMM 3aHSATHSIMU C BBI30BOM CTYACHTOB K JIOCKE JUIA
JUCLMIUIMHBL MaTeMaTHKa MPUMEHSETCS HOBBI METOJ aKTHBHOIO OOy4YeHHus
(MAQ), KOTOpbIil MOJy4UJT Ha3BaHUE Kpocc-ompoc. 3aHATUS C NPUMEHEHHUEM
METO/a KpOCC-OMPOC HAYMHAIOTCS C MOBTOPEHUSI TEOPETUYECKOr0 Marepuana.
[IpenonaBarensy pa3zbupaeTr coO CTYJIEHTaAaMU BCE HEOOXOAUMBIC JIsI 3aHSTUS
MOHATUSL U METOJbl PELICHHUs, ONpallluBas CTYJCHTOB. 3a KaKIbli NMpaBUIbHBINA
OTBET CTYIEHTy Jnaerca Oami. Pa3Oupas odepenHoe MOHATHE, MPENOJIaBATEINb
3aaeT CTYACHTaM BOINPOC, CTYIEHTBHI, KOTOpPBIE 3HAIOT OTBET Ha BOIIPOC,
NOJHMMAKT pyku. IlpenonmaBaTens cHOpamMBaeT CTYAEHTa, Yy KOTOPOIO
MUHUMaJIBHOE KOJMYECTBO 0OaJioB. Ilocne oTBera cTygeHTa C MecTa
MPEno/iaBaTelib JAaeT OLIEHKY MPAaBUIBHOCTU OTBETA U, €CJIM OTBET NMPABWIbHBIHN, TO
MpernojiaBaresib Ha JOCKE 3aluchiBaeT HeoOXoauMblii wmatepuan. Ilocne
MOBTOPEHUSI HAYMHAETCS PEIIEHUE KIACCHBIX 3aJaHUM B PEKHUME KpPOCC-OIpPOC.
IIpu 5TOM INpH BBINOJHEHUM KaXKIOM ACTAJIBbHOM OIllepalMyd B XOAE PELICHUs
3aJlayM MPEnojiaBareib CTABUT BOMPOC CTYACHTAM: YTO HEOOXOAWMO B JaHHBIN
MOMEHT BBINOJHATH. ECIM OTBET NpaBWIBHBIM, TO NPENOJAABATENb HA JIOCKE
3aMyChIBaCT HEOOXOAMMBIN MaTepual. B koHIle 3aHATHs Bce OallIbl CyMMHPYIOTCS
W 3alMChIBAIOTCS B KypHall. B mporecce kpocc-ompoca CTYJIEHTHI MOAHUMAIOT
PYKH C YKa3aHHEM 3apa0O0TaHHBIX OAJIJIOB: OJMH HE 3arHYTHIM majier] — OAuH Oail,
JIBa HE 3arHYTHIX NaJyiblia — 2 Oasuia, v T.J., CKaThld KyJaK Ha OJIHOM pYKe — JeCATh



O6ammoB. Ilpm pocTmkeHWM CTyAeHTaMH Oojee JecsiTd OauioB  CTYACHTHI
3aMKUCHIBAIOT PE3yJIbTaThl B CBOM JHEBHUK, 3aT€M pe3yJbTaThl OOHYINAIOTCS. B
KOHIIC 3aHSATHS CTYACHTBI CaMOCTOATEILHO CYMMHUPYIOT 3apaboTaHHbIE Oajuibl, a
npenojaBarelib OJIUH pa3 OINpallMBAaeT CTYACHTOB M 3alKCBhIBAET CyMMapHOE
KOJIMYEeCTBO OayuioB  Kaxkaoro cryAeHTa. llepuoguyecku mpemnojaBatelib
MPOBEPSIET MPABWIHHOCTH 3aMOJHEHUS THEBHUKA U yueTa 0allJIOB CTYICHTaMHU.

CucremMa Kpocc-orpoca mo3BOJISIET:

1) aKTUBHO BKJIFOYATH B IPOBEICHHUE MPAKTUICCKOTO 3aHITHS BCEX
CTY/ICHTOB;

2) 0Oojee JMHAMUYHO pa30MpaTh TCOPETHUCCKUI MaTepUa U MPOBOUTh
pelIeHne MaTEMAaTUYECKUX 3a/1ay;

3) B TeueHUE MPAKTHYCSCKOTO 3aHATHUS MPOBEPITH TCOPETUICCKIE 3HAHMS U
MOJIyYEHHBIEC HaBBIKM KaXXJI0TO CTYJICHTA;

4) B KOHIIE 3aHATHUSA MOJy4YaTh ICTATBHYIO U TITyOOKYIO OIICHKY 3HAHUH U
MPAKTHYECKUX HABBIKOB I'PYIIIBI CTY/IEHTOB B LIEJIOM.

B kxoHile ceMecTpa MOABOJAUTCS UTOT PEUTHHTA MPAKTUUYECKUX 3aHSATUU,
KOTOPBIM COCTABIISIETCS HA OCHOBE CHCTEMBI KpOCC-0OIpOC. /[ KaXKaoro cTyneHTa
CYMMUPYIOTCSI 0aUibl 3a Ka)XJ0€ 3aHSTHE — HAXOAMUTCS JJIsl KaXJOrOo CTYJEHTa
CEMECTPOBBIA PEUTHHIOBBIN 0asul MO MPAKTUKE C UCIOJIB30BAHUEM KPOCC-OIpoca.
BrruucnsieTcss MakCUMaIbHBIN IO TPYIINE CEMECTPOBBIN PEUTUHTOBBIN OaJ1 Kpocc-
omnpoca. Ecim cemecTpoBbli PEHTHHTOBBIA 0al Kpocc-Ompoca HEKOTOPBIX
CTYJICHTOB PE3KO BBIJCIISIETCS CPEIU OCTAIBHBIX CTYJICHTOB, TO TaKOM Oayll He
YUYUTBHIBACTCSI TMPU BBIYUCICHUHM MAaKCUMAJIbHOTO CEMECTPOBOTO PEUTHHTOBOTO
O6amna kpocc-omnpoca. CtTyaeHThl, HaOpaBiue Oonee 75 % OT MaKCMMalbHOTO
Oajia Kpocc-ompoca MOJy4aroT MPaBO HAa aBTOMATHYECKOE MOJIyYEHHE 3auera
(«aBTOMaT») mOCHE OGMOPMIICHMS IUJIAH-KOHCIIEKTa, MPU 3TOM JIOJDKHBI OBITh
BBITIOJIHEHBI Bce JI3 W MOJOKWUTENHHO OIICHEHBI BCE KOHTPOJBbHBIE PabOTHI U
TECTHI.

CryneHThl, HE TTOJTYYUBIIIME 3a4€T aBTOMATOM, UMEIOT MPaBo 0(hOPMUTH U
UCIIOJIb30BaTh MJIaH-KOHCIIEKT KaK BCIIOMOTaTeNIbHbIA MaTepHUall Ha 3a4ETe.

[Ipu npocTaBieHUH 3a4€Ta YUUTHIBAIOTCS PEUTUHIOBAsi CUCTEMA U OTBET
CTyJICHTa Ha 3a4eTe.

Jnst  3akperieHuss  0a30BBIX TEOPETUUYECKUX TMOHSATUH HCIOJIB3YETCs
JIKcnpecc-onpoc — TUCHbMEHHAas MUHHM KOHTPOJIbHas paboTa, MPOBEICHHAS B
TEYCHUE HECKOJBKUX MHUHYT. OIEHKH 3a JKCIPEecC-ompoc (PUKCUPYIOTCS B
KypHaJe Hapsly ¢ OllEHKaMU KOHTPOJIbHBIX PaldoT.

Y4eOHO-MeTOAMYECKHE YKA3AHUS K COCTABJICHUIO IUIAH-KOHCIIEKTA

[InaH-KOHCHEKT MO JUCHUIUIUHE «MaTtemaTrkay opopMIIsieTcs: CTyIeHTaMu
OT PYKH U IPEIbIBISETCA MPENOJABATENI0 HAa TPoBEpKY. Llenb cocTaBienus miaH-



KOHCIIEKTA: 3aKpEIUICHUE TEOPETHYECKUX 3HAHWW U NMPAKTHYECKUX HABBIKOB I10
aucuMIiiHe «Marematuka», paboTta C JUTepaTypoi, BbIpabOTKa HAaBBIKOB IIO
COCTABJICHHIO JIOKYMEHTALIMOHHBIX MarepuanoB. CocTaBlieHHE IUIaH-KOHCIEKTa
MOMOTaeT CTyJeHTaM IiTy0xe U 00beMHEe OCBOUTH JIEKIIMOHHBIA M MIPAKTUYECCKHIA
JOUIaKTUUECKUH MaTepuaj, HaydUTbCS COCTABJIATH, OQOPMIIATH U HCHPABIATH
npodeccuoHanbHbie TOKYMEHTBl. OGOpMIICHHBIA TIaH-KOHCTIEKT HCIOJIb3YeTCs
CTYJAEHTOM, MPOIMYCTUBLIUM 3aHATHS [0 YBAKUTEJIBHOM NpUYMHE, I CAAYU
3aJI0JDKEHHOCTEH:  CaMOCTOSITENIFHOM — MPOpabOTKM  MPAaKTHUECKUX  3aHSATHM,
BBINOJIHEHMS] JOMAILIHUX paboT, peIIeHNs KOHTPOJIbHBIX padoT.

[InaH-KOHCHEKT MO JAWCUUIUIMHE COAEPKUT TUTYJ, OIJIABJICHUE, Da3Aei
«JIekmonnble 3aHATHSY, paszaen «lIpakTHueckue 3aHATHS, COUCOK JUTEPATYPHI,
HEOOXOAMMBbI MUHUMAJIbHBIA CIPAaBOYHBIN MaTepHall K MPAKTUYECKUM 3aHATHIM,
paznen «lloaroroBka k sk3aMeHy/3auety», paszaen «llpaBuna opopmieHus miaH-
KOHCIIEKTAa.

Tutyn niaH-KOHCHEKTa COAEPXKHUT Ha3BaHUE By3a, LIKOJIbI, Kadeapsl,
npouiis, TPyHmbl CTYJIEHTa, JaHHBIE JIEKTOpa: CTENEHb, 3BaHHE, (aMUIUsA
JEKTOpa, y4eOHbIN TOf], y4eOHBINA cCeMeCTp.

Pasnen «JIeKMOHHBIE 3aHATHSY CONEPKUT TIJaBbl W maparpadsl
COOTBETCTBEHHO JIEKIIMOHHOMY MaTepuaiy. BHyTpu Kaxzgoro mnaparpada
OPUBOJUTCA CIIMCOK OINPENECICHUM W TEopeM, NpPHUMEpbl pEelIeHUs 3a7ad C
yYKa3aHUEM HCXOJHBIX JIAHHBIX W 3aJlaHusd [ pelieHus  [pumepa,
WJUTIOCTPATUBHBIA MaTepuai B BUAE PUCYHKOB U TAOJIHII.

Pazpnen «IIpakTuyeckue 3aHITUS COACPKUT KIACCHBIE U IOMAIIHUE 3aJaHusl.

Paznen «IloaroroBka k sK3aMeHy/3a4eTy» CONEPKUT ONMUCAHUE MOPSIIKA
MOATOTOBKH K 9K3aMEHY/3aueTy U MPOBEJECHNE MTMCbMEHHOIO SK3aMEHa/3a4eTa.

Paznen «IlpaBuna opopmiieHUs MIaH-KOHCIIEKTa» COACPKUT TPeOOBaHUS K
0 OpMIIEHHIO MIaH-KOHCIIEKTa:

1) cobmroicHKe TIOJICH ClieBa, ClipaBa, CHU3Y, CBEPXY;

2) OCHOBHO# TEKCT MUIIETCS CHHUM I[BETOM, IPUMEPBI — YSPHBIM, Ha3BAHUS
IJIaB — KpAacHbIM, Ha3BaHWs MaparpadoB — 3eleHbIM. PUCYHKH OQopMIstOTCS
YEPHOU NacTOM;

3) CTpaHUIIBI HYMEPYIOTCS;

4) B OIJIaBJICHUH YKA3bIBACTCSI HOMEP CTPAHHMIL.

VIl. MATEPMAJIBHO-TEXHUYECKOE OBECIIEYEHME
JUCLHUTIINHBI

JlucuurminHa odecreueHa yueOHO-METOANYECKON TUTEepaTypo MoCpeaCTBOM
oubnmoreuHoro  ¢oHAA  YHUBEPCUTETA,  METOAUMYECKUMH  yKa3aHUSIMH,



pPa3IaTOYHBIMU MaTepHaIaMH, MPE3CHTAIIMOHHBIMU MaTepuaiaMu, OJIaHKaMu
OWJIETOB HA 3a4eET.

VYuebHble ayTUTOPUU 000pYAOBaHBI MYJIbTUMEMA 000Dy I0BaHUEM,
corjacoBaHa paboTa B KOMIIBIOTEPHOM KJiacce.



[Tpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIN
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«/laibHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»
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HIKOJIA ECTECTBEHHBIX HAYK
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ILnan-rpaduk BbINOJHEHHUSI CAMOCTOSITEIbHON PadoThHI M0 JTUCHUIJINHE

Ne Hara/cpoxkn Bun IIpumepHbie | DopmMa KOHTPOJISA
BbITIOJIHEHMSI CaMOCTOSITEJILHOI HOPMBI
n/n padoThI BpeMeHHU Ha
BbITIOJIHEHH €

1 1-6 Henenu [Toaroroska k 3 ITposepka 13
MPaKTHYECKUM
S——— DKCIpecc-KOHTPOIb
BeInonHeHue 3

2 6 "Henest [ToaroroBka K 15 KontponbHas pabora
KOHTPOJILHOHM paboTe
No 1

3 7-10 nenenu [ToaroroBka k 2 [IpoBepka /13
MPaKTHYECKUM
——— DKCIPEeCcC-KOHTPOITb
BbINoJiHeHUE /13

4 10 Henenst IToaroroBka k 15 KonTponbras padbora
KOHTpPOJIbHOM paboTe
No 2

5 11-14 menens [ToaroroBka k 2 [IpoBepka /13
MPAKTHYECKUM
SAHATHAM, H DKCIPEeCcC-KOHTPOITb
BbINoJiHeHUE /13

6 14 menens [ToxroroBka k 15 KonTponbras padbora
KOHTpPOJIbHOM paboTe
Ne 3

7 15-17 nenenu [ToaroroBka k 2 [Tposepxka /13
MPaKTUYECKUM
SAHATHAM, 1 DKCIpecc-KOHTPOITb
BeInonHeHue 13

8 16 Henens ITonroroBska k 15 DNEeKTPOHHOE
BBIITOJTHCHHUIO TECTa TECTUPOBAHUE

9 17 nenens [ToaroroBka k 1,5 KonTponbnas padora
KOHTpPOJIBbHOM paboTe
Ne 4

10 18 Henensa ITonrorosxka k cyade 15 3a4eT

3a4ycTa

PexomeHnaanuu mo caMmoCcTosATEIbHOM padoTe CTYACHTOB

«MareMaTuka» OpraHu30BaHa CJIEIYIOIUMU (POpMaMHU:

CamocrositenbHas padota ctyaenToB (CPC) npu n3ydeHun TUCIIUILIAHBI




— TIOJTOTOBKHU K NMIPAKTHYCCKUM 3aHITHSIM,

— TOATOTOBKA K KOHTPOJILHOU paboTe;

— BBIMTOJIHCHHE JToManTHero 3aganus (/13);

— CaMOCTOsTeNIbHAs PaboTa CTYICHTOB MPH IMOATOTOBKE K 3a4ETy.
IMoaroTroBKka K NMPaKTHYECKHM 3aHATHAM BKIIOYACT B ceOS HM3yUYCHHE

KOHCIEKTOB  JIEKI[MM,  MOpopadOTKa  AJIEKTPOHHBIX  JIEKI[UH,  HU3y4YEHUE
PEKOMEHYEMOM JINTEPATYPhI U COCTABICHUE OMOPHBIX KOHCIIEKTOB, BKIIOUAIOIINX
OCHOBHBIEC TMOHATHUS W OmpeaencHus, QopMmyibl U mnpuiiokeHus. KoHTposb
NOATOTOBKHU K IMPAKTUYECKUM 3aHSATUAM OCYUIECTBIIETCS C MPUMEHEHUEM METO]a
KpOcCc-ompoc. 3aHATHS HAYUHAKOTCA C MOBTOPEHUS TEOPETUUYECKOrO MaTepuaa.
[IpenonaBatens pa3dupaeTr €O CTyJIEHTaMH BCE€ HEOOXOAMMBIC Jisi 3aHSATHUS
MOHATHS U METOJIbl PEUICHUs, ONpallvBas CTYAEHTOB. 3a Ka)Iblil NMPaBUIJIbHBIN
OTBET CTYAEHTy naaeTcsi Oami. Pa3Oupas ouepeaHoe MOHSATHE, NpenojaaBaTelb
3a/1a€T CTyJC€HTaM BOIPOC, CTYACHTHI, KOTOpbIE€ 3HAIOT OTBET Ha BOIPOC,
NMoAHUMAIOT pyku. [lpenogaBarens cHpamiumBaeT CTYACHTa, Y KOTOPOTO
MHUHUMAJIbHOE KOJUYECTBO 6anoB. Ilocrme oTBeTa CTyJeHTa C MecTa
pPENnoAaBaTelb JaeT OLEHKY MIPaBUIIbHOCTU OTBETA U, €CIIM OTBET MPABUIbHBIN, TO
IpernojiaBaTesib Ha JJOCKE 3alliChiBaeT HEOOXOAUMBbINA MaTepuall. B koHIe 3aHsATHSA
Bce Oamibl CyMMHPYIOTCS M 3allUCHIBAIOTCS B JKypHaud. Tak ke, KOHTPOJIb
MOATOTOBKHU K MPAKTUYECKUM 3aHATUSAM OCYIIECTBIACTCS KaK AKCHPECC-KOHTPOJIb
3HAHUU TEOPETUUYECKOr0 MaTepuaa.

IloaroroBka K KOHTPOJBLHOW padoTe U paboTe SKCIPECC-KOHTPOJIb
BKJIFOYAET B C€Osl, IOMUMO U3yUYCHUS PEKOMEHIYEeMOMU JIUTEPATyphl, JEKIIMOHHOTO
Marepualia ¥ MaTepuajoB TMPAKTUYECKUX 3aHSATUM, BBIMOJHEHUE JOMAITHETro
3amanust ([3). Ilpm moAroToBke K KOHTPOJBHOM pabOTe CTYAEHT MOXKET
MO3HAKOMUTHCSI C MaTepUajioM KOHTPOJIHLHOW pabOThl B JJIEKTPOHHOM Kypce
«Marematuka CORE 2» na Blackboard, orpaboraB pemieHuss Ha mnpumepax.
HNToroM kadecTBEHHON MOATOTOBKM K KOHTPOJBHON paboTe SIBISETCS OIEHKA,
MOJTy4YeHHAasl Ha KOHTPOJIbHOM paboTe B Ay ITUTOPUH.

MeToauveckue yKka3aHusi 10 BbINOJHeHUI0 /(3
OcHoBHbIe TpeOoOBaHuA K odopmiieHuo /13

Crynent Bemonuser /I3 Ha muctax gopmara A4 aKKypaTHBIM MOYEPKOM OT
PYKHA WM B TETpaau I AOMAIIHUX 3adaHui. Kaxnoe BBIMOJHEHHOE 3a/laHHe
JIOJDKHO COTIPOBOXKAATHCS TOJHBIM TEKCTOM €ro YCJIOBUS M TEOPETHUYECKUM
MarepuaioM, OOOCHOBBIBAIOIIMM  MOAPOOHOE pemieHne 0e3  OmyCKaHus
MIPOMEXKYTOUHBIX PACUETOB, KOTOPHIE HEBO3MOKHO BBIMOJHUTH YCTHO.

JI3 NMOMWKHBI WMETh THUTYJIBHBIM JIMUCT, OGOPMIICHHBIH B COOTBETCTBUH C
obOpasiom.

Hopsanok cnauum /A3 v ux onenka



J13 BBINONHSIOTCA CTYJEHTAMH B COOTBETCTBHHM C T'Pa(UKOM BBITOJHEHUS
CaMOCTOSITENIbHOM pabOThI MO TUCIUILIMHE, U CAAECTCA MPENOJABATENI0, BEAYIIEMY
JUCLIMILIUHY.

[lo pesynpraTaM MPOBEPKHM CTYAEHTY BBICTABISETCA  OMNPEIEIECHHOE
KOJIMYECTBO OAJIJIOB, YKA3aHHOE B PEUTUHI-IUIAHE TUCLMILIMHBI KOTOPOE BXOAUT B
oO1ee KOJIMYECTBO OajIOB CTYyJ€HTa, HAOpAaHHBIX UM B TeueHue cemecrtpa. llpu
oneHke JI3 y4MTHIBAIOTCS TMOJHOTAa COJEPKAHMS BBITOJHEHHOM paloTHI,
IPAaBUJIBHOCTb BBIIIOJHEHUS 3a/laHUN, YMEHUE TEOPETUYECKH OOOCHOBATh BBIOOP
(opMyJibl U MPaBUIBHO MIPUMEHUTH €€, TPAMOTHOCTb O(OPMIICHUS U PE3yJIbTaThI
3alUThl pabOTHl - 3KCHpPEcC-KOHTPOJIb. CTYAEHT MOJIy4aeT MaKCUMaJbHBINA Oai,
ecid pabora BbIMONHEHA 0e3 omuOOK W oQopmiIeHa B COOTBETCTBUU C
TpeboBaHusAMU Tpenojasaresss. OueHka ymesblnaercss Ha 10% mpu oTCyTCTBHM
TEOPETUYECKOro 00OCHOBaHUs pelieHus, Ha 20%, eciau JOMyIEeHbl OIIUOKU HE
o6omee ueM B 30% 3amanuii. Pabora He 3auTeHa, €CiM BBITOJHEHBI MeHee 60%
3aJJaHUI WK HE 3a4TEH 3KCIPECC-KOHTPOJIb.

Koutpone CPC, a Tak e WHAMBUAyaldbHas pabdoTa CcO CTyIECHTAMH
ocymiectBisiercss B (opme mnpoBepkd I3 M KOHCyJAbTalMil MO JIUCUUIUIMHE,
MPOBOAMMBIX MPETMOaBATENIEM B COOTBETCTBUU C IMYHBIM TPadUKOM.

Tunosble fomamHue 3aganus (A3)
Pasznea I

3agaua 1. Pemuth cucteMy nuHelHbIX anreOpandeckux ypaBHenuii (CJIAY)

metonoM Kpamepa.
X+2y+z=4,

13x+4y-22=5

|4x+6y—-2z=8.
3agaya 2. BBINOJHUTE ONepalivii ¢ MaTPpUIIAMM.
1) Haiitu: 4A—7B ,

2) Haiitu: A- B,
(2 4) (309
rac A:I‘ ‘I y B:I‘ ‘I.
\ 65 \ 8 7)

3amaua 3. lano: a=i—2]+5k=(1;-2:5), b=3i+] - 7k = (3:1:-7) .
Haiitu: 1) 53 -45,2) 17| ,3)a-5,4) axb5 ,9) SA.
3amaua 4. Jlano: A(0;1), B(-1;2), C(3;1) . Haiitu: Sy .

3agaua 5. Jlano: a= (1;2;3),5 =(9;5:6), ¢ = (4;8;7) . Haiitu: & - B ¢
3amaua 6. J{ano: A(8;3;7), B(4;3;3), C(4;5;4), D(2;2;2) .

Haiitu 1) 06bem mupamuisl Vyyp ; 2) 00beM napamienenunena Vpap -

Paszngea 11



3agaya 1. BeluuciuTh npeaesnsl

1 lim(n=8)"+(n+16) 2 lim 15X =6x+9
e(n=7)=(n+2)° e 12x -6 41
; 3X2—2x-12
3.lim3x —-6x+4 4. lim _( )
X%2x4—‘6x2+5 12X x5 =2x-1
2x“-9x-18 (2N +5n4
5. lim : Z 6. lim| |
s X —BX —2X+12 ne (2N +1)

7 lim sin(x”+2x-3)
s 2X°+5Xx-3
3anaua 2. [IponuddepernupoBats qaHHbIC PYHKITUN

arcsin x°
1. y=3+5x°+In(2x+3 )+ 6x 2.y=(6x-7)
3. y =+/sin 2x 4.y = cos (In (sin 5x))
5.7y%+2x°—3x+4y+x°y =85 2xy—x’ =3
3amaua 3. MccnenoBath cpeacrBamu qudPpepeHnanbHOro HCUUCIICHUS

dynkmuio f(X) = x> — 9 x* +6x+1lu MOCTPOUTH €€ TpaduK.

2
3amaya 4. BeluucanuTh HEONIPEAETIEHHBIE HHTETPAJIBI
1 I 1 dx: 2. jcos(3x—1) dx ; 3. ,fe V2.1 dx:
2+ 3x JBX + 2
4, ,[4\/2+3x2-xdx; 5..[|nX£dx; 6-.[ Co X

— (X ;
X 32+55inx
7. | _arcsin x dx : 8.]. /e -9 dx:

VI-x

3amava 5. BelunuciauTh onpeaeneHHble HHTErPaJIbl
3

1 J.larcsinzxdx 3
T 2. Ne" -9 dx;
1+ X% 2
1 (t-xZ,OSXSt;
3.£f(x)dxme f9=11 %) texsl
L

Pasznea I11
3agaua 1a) B rpynme 12 roromeii u 8 nesymiek. [1o sxpeOuto pa3pirpeiBaeTcst
onuH Ounet B Teatp. KakoBa BEpOSITHOCTB TOTO, UTO OWJIET MOJIYYUT ACBYIITKA?

3agaua 16) Cpenu 100 HOBOpOKIEHHBIX OKa3anock 60 manpunkoB. Haitu
CTATUCTUYECKYIO BEPOSITHOCTh POK/ICHUS MaJTbUNKA.



3agaua 1B) Touka OpomieHa Haya4y BHYTpb Kpyra paauyca 5 cM. Kakosa
BEPOSTHOCTH TOTO, UTO PACCTOSIHUE OT TOUKH JI0 LIEHTPA OKaXETCs MEHbIIE 3 cM.?

3amava 2. JluckpeTHass ciy4aiiHas BenuuMHa ¢  3aJlaHa  3aKOHOM
pacnpeneneHus
& 0 1 2 3
P 0,49 0,01 0,49 0,01
Haittu : M¢&, D&, of.
3amaua 3. HenpepriBHas ciydaifHas BenM4YMHAa ¢ HMMEET IJIOTHOCTD
pacnpeneseHus:

f(X)=A X", ecrm 0 < x < 3: f(x)=0, ecom X [0;3].
Haiitu: A, M&, D¢, of.
3anaua 4. BeiOopka 3a71aHa pacnpeieIeHueM 4acToT
Xi 2 3 4 5
N 15 o) 10 20
Haiitu BbIOOpOYHOE cCpelHee, BBIOOPOUYHYIO AUCIEPCHUI0; BHIOOPOYHOE
CpelHee KBaApaTUYeCKOe OTKIIOHEHHE.
3angaua 5. ®Gupma «['opojackoe Takcu» uMeeT 3 mpoekTa: Aamupai, Makcum,

[Tynbc. CTOUMOCTHAsA Mepa pUCKa KaKJ0ro NpoeKTa oka3aHa B TabJInLe

IIpoext Anmupan | Makcum [lynse
P 0,04 0,02 0,12
L (TBIC. pYO.) 30 40 40

BBI‘II/ICJII/ITB, KaKkou u3 IMPOCKTOB ABJISICTCA HAMMCHEC PUCKOBAHHBIM.

Paznea IV

3apayva 1. 3anucaTh aHAIUTHYECKU 00J1acTh A, 0003HaYCHHYIO Ha puc. 1
2\Y

Puc. 1
3anaua 2. [loctpouTts rpadudecku 001acTh, 3aJaHHYIO aHATUTHYECKHU:



3apaya 3. Ha puc. 2 mnpexacraBineHa auarpamma Oitnepa—Benna s
MHOECTB . 3aMucaTh AHATUTHYECKUM BBIPKEHUEM BBIJICTICHHYIO 9acTh 00JIacTH ,
UCIIOJIB3Ysl TIEPEMEHHBIC M Omepaluu: OOBbEIUHECHHE, TePECEUCHHE, JIOMOJHECHHUE
(oTpuiianue).

Puc. 2
3agauya 4. CoctaBUTh TAOIUILy HCTUHHOCTB JIOTHUECKOTO BBIPAKCHHUS:

3agaya 5. 3amucath B BHAE JIOTUYECKOM (OPMYJbl yMO3aKIIOUYEHUE.
[IpoBepuTh HCTUHHOCTH (POPMYIIBIL.
«Ha neHb poxaeHus: ObUIO PEIICEHO KYNUTh acTpbl WM I'€OpruHbl. bpuio Taxke
pEIIEHO, 4YTO KYIUICHHbIE LBETHI JOJDKHBI OBITh CBETJILIMM W KpacHbIMH. B
Mara3suHe BBIICHWJIOCh, UYTO BCE CBETJIBIE acTpbl HE KpacHble. BwiBoa: Obuin
KYTJIEHBI T€OPTUHBDY.

OTtser: — WCTHHHOE.
Pazgen V

3amaua 1. [Iponaser razer NoKymnaer y MOCTaBIIMKA Ta3€Thl CETOAHS, YTOOBI
npoaars ux 3aBTpa. OH 3akymaet rasetsl o 300 1eH. en. 3a mavky, a NpoAacT 1o
500 geH. eq. Emy HeoOX0AMMO IPUHSTH PELICHUE O TOM, CKOJIBKO MAaYeK ra3eT eMy
CleAyeT 3aKyIMUTh Y MOCTaBIINKA CETOAHS, YTOOBI POJIaTh UX 3aBTpa.

O0beM Tmpojlax ra3eT 3aBHCHUT OT CIpoca HAa HHUX, KOTOPBIM MpojaBell
OLICHUBAET KaK OTCYTCTBHE CIPOCA, HU3ZKUM CIPOC, CPEAHUM CIPOC U BBICOKUMU
cripoc. [Ipu oTCyTCTBUUM cripoca Ha ra3eThl OH HE MPOJACT HU OJHOM MayKu, MpU
HU3KOM CIpOCE OH MpojacT | mayky raser, npu cpeaHeM — 2 MayKu, MpU
BBICOKOM — 3 IMa4YKH Ta3er.

Kakum Oymer omnTuManpHOE pEIIEHHWE IMpOoJaBIla Ta3eT MPH H3BECTHHIX
BEPOSITHOCTAX CIPOCA HA ra3eThl HA 3aBTpa: oTcyTcTBUE cipoca 0,1, Hu3Kkuii cupoc
0,3, cpennuii cnpoc 0,4 u Beicokuii crnpoc 0,27 IloctpoiiTe nepeBo pelmeHui u
ONPEICNIUTE ONTUMAIBHOE PEILICHHE.

3apaua 2. [Ipu oTkOpMe KaKJ0€ >KUBOTHOE JOJDKHO MOJYYUTh HE MeHee 8
en. OenkoB, 6 en. yrieBogoB U 14 ei. nmporenHa, HO He OoJee 39 en. xupoB. s
COCTAaBJICHMSI pallMOHA WCIOJIB3YIOT JIBa BHJAa KOpMa, IMPEJCTABICHHBIX B
cieayromien Tadauie:

[Iurarennubie KomnuecTBO € IMHAUL MUTATEIIHLHBIX
BellleCcTBa BEIIIECTB HA | KI




KopmMma | KopMma 2
OenKu 3 1
YKUPBI 4 7
YIIEBOABI 1 6
POTENH 1 2

CroumocTth 1 Kr kKOopMa mepBoro Buja — 3 a.e., Broporo — 9 g.e. CocraBbTe
JTHEBHOM pallMOH MUTATEIbHOCTH, UMEIOIIUN MUHUMAJIBHYIO CTOUMOCTb.

Paznea VI
3anaua 1. BriGopka 3a7aHa pacrpeieIcHHEeM 9acTOT
Xj 3 4 5 6
N 20 10 5 15

Haiitu BBIOOpOUHOE cCpenHee, BBIOOPOUYHYIO JMCIEPCHIO; BBIOOPOYHOE
CpelHee KBaJpaTH4eckoe OTKiIOHeHue. [locTpouTh rucrorpaMMy HMHTEpBaIbHBIX
yacToT. HaliTu pacnpeneneHue OTHOCUTENbHBIX BBIOOPOUHBIX YacToT. [locTpouth
AMITUPUUECKYIO (PYHKIIUIO pacTpeieJICHHUS.

3agaua 2. BeiOopka 3aaHa pacrpeiesieHueM 4acToT

X

3

4

5

6

N

20

10

5

15

Haiitu noBepuTenbHBIM HMHTEpBAl IJIsi CPEIHErO 3HAYEHHUS IMPHU3HAKa C
JTOBEPUTEIBLHOM BEpOATHOCTHIO 0,95.
3apaua 3. IloctpouTh  ypaBHEHHE JWHEHHON
BBIOOPOUYHBIX 3HAYEHUM KOJMYECTBEHHBIX MPU3HAKOB X, Y

X 2 3 4 3)
Y 14 13 12 11

perpeccuyd o TaOJHIle

IToaroroBka K 3a4yeTy BKIIOYaeT B ceOsl M3ydCHHE KOHCIICKTOB JICKIIMHA H
npopaboTka
PEKOMEHIyeMOM JUTEPaTyphl U OMOPHBIX KOHCIEKTOB, BKIIFOUAIOIIMX OCHOBHBIC

IIPAKTUYECKUX  3aHATHUM, DJEKTPOHHBIX  JICKIHMH, HW3YYCHHUE

MOHATUS U omnpeneieHus, (GopMmynsl u npwioxkeHus. (OCHOBHBIC TMOHSATHUS,
dbopMynpl M ompeneneHus CTYISHT JOJDKEH 3HaTh M YMETh WX TPUMEHSTh.
PexomeHnayeTcs moAroTOBUTh OTBETHI HA BCE BOIMPOCHI U3 MEPEUHS BOIPOCOB IS
MOATOTOBKHU K 3a4eTy, npuBeaeHHble B @OC U pemmTh 3aJaHusl U3 MIPUMEPHOTO
BapHaHTa NPUMEPOB sl 3audera, npuBefeHHble B POC. YpoBeHb OCBOCHUA
TEOPETHUUYECKOT0 U MPAKTUUYECKOTO Marepuana Kypca OLICHMBAETCS Ha 3a4€THOM
3aHATHH B TUCbMEHHON (popme. CTEACHT MOJIydaeT 3a4eT MPHU BBHIMOJTHEHUH 0oJiee
62% TpeIOKEHHBIX 3aJJaHH.



IIpumepHbId BapUAHT OUJIeTa HA 3a4eT

1. [Ipenen pyHKIMH, TEOMETPUUECKUN CMBICT
2. Knaccuueckoe orpeneseHre BepOsITHOCTH.
3. Jlornueckue BeIpaKeHHUsI, TOPSAIOK BBIOJIHEHHUS OTEPAIHil B IOTUYECKUX
BBIPAKCHHUSIX.
4. Pemuth cuctemy metonoM Kpamepa

[2x +9y +7z =51

<|3x +9y+4z=50

|
3x+8y+7z=53
L

3)cZ
5. | 2KF5 )

X—>ook 2 X - 3 )
6. HaiinquTe nHTEpBaAIIBI MOHOTOHHOCTH M DKCTPEMYMBI (DYHKITUN
2 2
y=(2x+1)"(2x-1)

2 (3x°, 0<x<1
7. Beunciure onpenenennbii uarerpan | f (X) dX, f) = 9
0 | 2-4x,1<x<2

8. Touka OpollleHa HayJauy BHYTph Kpyra paauyca 8 cMm. Kakosa
BEPOSATHOCTH TOTO, YTO PACCTOSIHUE OT TOUYKHU JIO [IEHTPa OKAXKETCS MEHBIIIC
Scem.?

Q. HenpepriBHas ciyyaiinas BenuunHa & MMEET IUIOTHOCTH
pacnpenenenns f(X)=A X", ecmm 0 < x <1; f(x)=0, ecmu X ¢[0;1].

Haiitu: A, Mg’ Df, Gf.

10. [IpoBepuTh, COCTAaBUB TAOIHILy HCTUHHOCTH, UTO JIOTHUECKas
dopmyna sBiseTcs ToxaectBenHo—uctunHol:  ((A—B) ®(B—A)) @
(A~B).

11.  Bmamenern KOHIUTEPCKON MOJDKEH MPHHSTH PEIICHHUE, CKOIBKO

TOPTOB CIIEyeT 3aKa3aTb y KOHAUTEpAa CEroAHs, YTOOBI YJIOBJIETBOPHUTH
CITPOC MOKyMaTeJEN 3aBTpa.

Kaxnapiit TopT 06xoautes emy B 140 neH. en., a mpoJiaeT OH X I10 1eHe B 260
neH. en. [Ipogate HEeBoCcTpeOOBaHHBIE TOPTHI HA CIEAYIONIUMN JIEHH HEBO3MOMKHO
n3-3a ux nopuu. [IpomaBas TOpThl KaXIbli JI€Hb, BJIAJENICI] KOHAUTEPCKOW 3HAET,
YTO MAaKCUMAaJbHBIA CIPOC HA HUX HE MPEBBIIIAET TPEX.

Kakum Oyner onTUMallbHOE pelIeHHE BIajeNiblla KOHJIUTEPCKOM, eciu
BEPOSTHOCTU cripoca Ha TopThl paBHbl: 0,1 — oTcyrcTBUe cnpoca; 0,2 — HU3KUI
cripoc; 0,5 — cpennuii cipoc u 0,2 — BBICOKMH CIpOC, a Biiajeen] KOHAUTEPCKOM
UCTIONB3YeT KPUTEPUN MaKCHUMaJIbHOTO oOXujaaemoro Bbiurpsima? Iloctpolite
JIEPEBO PEIICHUN U ONPEACIUTE ONTUMAIBLHOE PEILICHUE.
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MMacnmopt ®OC

no AucuumInge «MareMaTuKa»

Kon n popmyimmposka

Jrtanbl GOPMUPOBAHHUA KOMIIETEHIMH

KOMIIeTeHIIUH
OCHOBHBIE IOHATHUS MATPUYHOI'O UCUUCIICHUS], JIEMEHTBI

OK-4 CrnocoGHOCTh .

BEKTOPHOMN aJIre0pbl, METObl PEIIEHUSI CUCTEM, OCHOBHbBIE

TBOPYECKU

BOCTIPHHHMATH ul3uaer HOHATHUS AHATUTUYECKOM reOMETpUH.

HCIIONB30BATE OCHOBHBIE TIOHSATHS ¥ METO/bI BBIYHCIICHUS TIPEAETIOB,

JOCTHKEHHUS HayKH, HaXO0XKJCHUS IPOU3BOJIHBIX, BEIUMCIIEHUS] MHTETPAJIOB,

TeXHUKH B MeToJ1 peteHus nuddepeHInaIbHBIX YpaBHEHUH.

npodeccuoHaIbHON [TprMeHATh METOIbI MATPUUHOTO UCUUCIICHUS,

chepe B COOTBETCTBUH |YMeeT AQHAJIUTUYECKON T€OMETPUU U MaTEMaTUYEeCKOI0 aHaIu3a

¢ MOTpeOHOCTAMH VIS PEIEHHS TUIIOBBIX IPO(PECCHOHANBHBIX 3a/1a4.

PETHOHAIEHOTO u
HaBbikaMu MCII0JIb30BaHUSI MAaTEMATHYECKOT'O arapara

MHUPOBOIO pbIHKa TpyAa |Bnaneer
JUTS peleHus: IpoecCHOHaIbHBIX 3ajad.

OCHOBHBIE OIpeJIeNIeHUs U KJIaCCU(DUKALIUIO COOBITHH,

OCHOBHBIE ONIPEACTICHHS CITy9aifHbIX BEJTMYNH, 3aKOHBI

pacripeiesieHusl.

OCHOBHBIE OIIPE/ICIICHNUS U TOHATUS MaTEMAaTUIECKON
3naer CTaTUCTHKH; METOJIbl 00PaOOTKH CTATUCTHUECKOTO

MaTepuaa; 3Tanbl MaTeMaTHUYeCKOH 00paboTKu

uHpopmanuu.

OCHOBHBIE OIIPEJICIICHUS M OTIEPAIIMU TEOPUU MHOXKECTB U

MCUHMCIJIEHUS BBICKA3bIBAaHUI; IOHATHUS MOJIEIEH U METOJIOB

IIPUHSATHS PELICHUMN.

OnpenensTh 3aKOH pacHpeesIeHUs CIIy4aifHON BEeITMYUHBI

OK-5 CrnocobHOCTh Y COOTBETCTBYIOIUE XaPAKTEPUCTUKH.

UCIIOJIb30BaTh BbInonHATE epBUYHYIO 00pabOTKy CTaTUCTUUYECKHX

COBPEMEHHBIE  METOJIBI JAHHBIX; HAXOJIUTh BEIOOPOYHBIE OIIEHKH.

U TEXHOJIOTUH (B TOM Ymeer BBIONHATE IEHCTBYS HAJl MHOXKECTBAMH, PEIIaTh

qucie JIOTMYECKUE 3a]1a4ul B paMKaxX HUCUMCIICHUS BBICKAa3bIBAaHUM,

MH(OpPMaLIMOHHBIE) B IIOCTPOUTH JEPEBO pelIeHUH, pemuTh 3anaqy JII1

npodeccuoHaIbHON rpaMuecKuM METOJIOM.

ACATCIBHOCTH BeposATHOCTHBIMM METOIAMH PEIIEHHS
npodeCCHOHATBHBIX 33]]a4; METOIaMU COCTABIICHUS
3aKOHa paclpeieeH s, BRIYUCICHUS U aHAIHN3a
COOTBETCTBYIOLIUX XaPaKTEPUCTHUK.

TexHuKOI 00pabOTKM CTATUCTHYECKUX JaHHBIX; METOJAMH
Braneer aHaJM3a CoAEP KaTeIbHOM MHTEPIPETAlluU TOTYYSHHBIX

pe3yJIbTaTOB.
MeTtonamu popMau3ay paccykIeHUN CpeacTBAMU
WCUYWCIICHHS BBICKa3bIBaHUW. METOIlaMH COJIEpKATETBHOTO
1 GOpManIbHOTO aHAIH3a MMOTYYSHHBIX PE3YIbTaTOB.
MetoamMu MOCTPOCHUS TPOCTEUIINX MATEMAaTUYECKUX
MoJIeJIel TUTIOBBIX MPOPECCHOHATBHBIX 3a/1a4.

Ilepedyensb ucnoab3yemMbix oneHOYHbIX cpeacts (OC)




No | KonTponupyemeie Konpr 1 aTamnsr hopmupoBaHus OLieHOYHBIE CPEACTBA
n/m | paszgensl / TeMbl KOMITETEHIUH TEKYIIUH IPOMEKYTOUYHAS
JTUCLUTUIMHBI KOHTPOJIb aTTecTanus
1 | DnemenTs OK-4 | 3Haer tect (I1P-1); Bompocs! 1-19
MaTPUYHOTO U KOHCIIEKT U3 MepeyHs
BEKTOPHOTO (TTP-7) BOITPOCOB JIJIs
aHaiusza, MOJIMOTOBKHU K
aHaJIMTUYecKas 3a4ueTy
reoMeTpus ymeer A3; npumepsl 1-2 u3
JKCHIpecc- IPUMEPHOTO
KOHTPOITb BapuaHTa
(TTP-2) PaKTHYECKHUX
PUMEPOB ISt
3aueTa
BIIaJICET KOHTPOJIbHASA | IPUMEPHBIi
pabora Ne 1l BapuaHT
(T1P-2); KOHTPOJILHOM
pabotsr Nel
3a4er
3HaeT tect ([1P-1); [ Bonpocer 20-52
KOHCTIEKT U3 TIepevHs
(T1P-7) BOTIPOCOB IS
MOJITOTOBKH K
3aueTy
ymeeT 13; [Ipumepsr 3-10
IKCIpecc- U3 IPUMEPHOTO
MaremaTnyeckui KOHTPOJIb BapuaHTa
2 OK-4
aHaImn3 (TTP-2) PaKTUIECKUX
IPUMEPOB TSI
3ayera
BIIaJI€ET KOHTPOJIbHAS | IPUMEPHBIi
pabora Ne 1| Bapmant
(TTP-2); KOHTPOJILHOMH
pabotsr Nel, Ne2
3a4er
3HaeT tect (ITP-1); | Bompocsr 53-68
KOHCTIEKT U3 IIepeyHs
Teopus
. (TTP-7) BOTIPOCOB JIJISI
BEPOSITHOCTEH 1
HOJTOTOBKHU K
MaTeMaTH4ecKas
3 OK-5 3a4ery
CTaTHUCTHUKA,
5J1eMEHTH TEOpHH ymeer 13; [Ipumepsr 11-17
IKCIIpecc- 13 IPUMEPHOTO
PHCKOB
KOHTPOITh BapuaHTa
(ITP-2) MPAKTUIECKHIX




IPUMEPOB ISt

3aueTa
BJIaJIEET KOHTpPOJIbHAsA | IPUMEPHBII
pabora Ne 3| BapmanT
(T1P-2); KOHTPOJIBHOM
pabotbr Ne3
3a4er
3HAeT tect (ITP-1); | Bompocsr 69-76
KOHCTIEKT U3 MepeyHs
(TTP-7) BOTIPOCOB JIJISI
HOJITOTOBKH K
3auery
ymeeT 13; [Tpumepsr 18-20
MaremaTrueckas IKCIpecc- U3 IPUMEPHOTO
JIOTHKA U KOHTPOJIb BapUaHTa
OK-5
JUCKpETHAs (ITP-2) MIPaKTUYECKHUX
MaTeMaTHKa IPUMEPOB TSI
3ayera
BIIaJICET KOHTPOJIbHAS | IPUMEPHBIA
pabora Ne 3| BapuaHT
(I1P-2); KOHTPOJIBHOMI
paboTsl Ne3
3a4er
3HAET tect (ITP-1); | Bompocsr 77-83
KOHCTICKT U3 MepeyHs
(T1P-7) BOTIPOCOB IS
TIOJITOTOBKH K
3a4ery
eeT 3; ITpumepsr 21-22
Teopus npunsaTus ™ A pHMep
. JKCIpecc- U3 IPUMEPHOTO
peleHHi,
. KOHTPOJIb BapUaHTa
JMHENWHOE OK-5
(TTP-2) PaKTUIECKUX
IPOrpaMMHPOBaH
IPUMEPOB TSI
ue, rpadsl
3ayera
BIIaJIeeT KOHTPOJIbHAS | IPUMEPHBIi
pabora Ne 4] BapumaHt
(T1P-2); KOHTPOJILHOM
pabotbr Ned
3a4er
3HAeT tect (ITP-1); | Bompocsr 84-88
KOHCTIEKT U3 TIEpeYHs
MaremaTnueckas
(TTP-7) BOTIPOCOB JIJISI
o0OpaboTka OK-5
MOJITOTOBKH K
uHpopManuu
3a4yery
yMeeT A3; [Tpumeps! 23-24




JKCIIpecc- U3 MIPUMEPHOTO

KOHTPOJIb BapHaHTa

(TTP-2) MPAKTUICCKHIX
IPUMEPOB IS
3aueTa

BIIaJICET KOHTpPOJIbHASA | IpUMEPHBIN

pabora Ne 4 [BapumanT

(TTP-2); KOHTPOJIbHOMN
pabotbr Ned
3a4er

IIkana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIIUMN

Kon n Jranbl GopMHUPOBAHMSA KpHUTepuU NoKAa3aTeJn
(¢opmyaupoBk | KOMHIeTeHUUH
a
KOMIIETCHIIUN
OK-14 OcCHOBHBIC 3HaHUE MOHATHS - CIIOCOOHOCTh
CnocoOHOCTh MOHATHUS OTIpEIeTTUTENS, BBIYUCIIUTH
TBOPYECKH MATPHIHOTO MATpHIIBI, CHCTEMBI, OTIpeIeHTEND,
BOCIIPUHHMAT BHUbI JIMHAK Ha
HCYHUCIIEHHS, - CIIOCOOHOCTD
b U INIOCKOCTH. 3HAHHUE
HCIIOIL30BAT SJICMCHTBI OCHOBHBIX ITOHITUH BEITHCIIATE CyMMY
b BEKTOPHOH IPE/ICIIOB; 3HAHKE Mmarpui,
JOCTH)KEHHUS anreopsl, TaOJIHIIBI - CIIOCOOHOCTh
HayKH, METO/Ibl PEIICHHS | MPOU3BOAHBIX. 3HAHUE | TOCTPOUTH JIMHUIO;
TEXHUKH B CHCTEM, TaOJIUIIBI HHTETPAJIOB, |- CIIOCOOHOCTH
npodeccnona OCHOBHEIE HOHATHC BBISABIIATE
TBHOM chepe HEOTPeIeTICHHOTO
MTOHSITHS HEOIPEICICHHOCTb;
B 3HAET WHTETpaa,
COOTBETCTBU | (moporopprii | AHAHTHICCKON | ohpenenennoro - COCOGHOCTS
uc YPOBEHB) TCOMETPHH. UHTErpaja, TUIIOB BBIYUCIIATH
HOTPeOHOCTS OCHOBHBIC mnddepenrpansapix | TPOCTEHIIHNE
MU TIOHATHS U YpaBHECHUH. TIPOU3BOJHBIC,
pErHoHAIBHO METO/IbI WHTETpaJbl;
ro u BBIUMCIICHUS - CTOCOOHOCTH
MHPOBOTO TIpe/eNnoB, OTpPEACTATD THIT
pBIHKA TpyIa HaX 0K ICHUS YPaBHCHHA, pa3CIUTh
NPOM3BOJTHEIX, NIepPEMEHHEIC.
BBIYUCIICHHS
WHTETPAJIOB,
METO/I PeIICHUS
nuddepeHmmaib
HBIX YPABHEHUM.
TTpHMEHATH YMeHue peniuTh - CITIOCOOHOCTH PeIIaTh
yMeCT METOIbI CHCTEMY JIMHEHHBIX CHCTEMBI JIMHEIHBIX
(HPOHBHHYT MaTPUYHOTO YPaBHCHHUN, YMCHHC YpaBHEHU;
1) HCUYHCIICHHS, HaIHCaTh ypaBHCHHC - CIOCOOHOCTH




AHATUTUYECKOU JIMHUM 10 U3BECTHBIM | pacKphIBaTh
TEOMETPHUH U rapaMeTpam; yMeHUEe | HEONpPEAEIECHHOCTb;
MaTEMATUYECKOT | BBIYMCIATD NPENENBL; | - c10co6HOCTS
0 aHaju3a A YMEHHE BBIYHCIISTH NPABHIIBHO TPHMEHATH
pelieHus IIPOU3BOIHBIC U METOJIBI
THUTIOBBIX WHTETPaJIbl; YMCHHE MHTETPHPOBAHHUS;
npodeccuoHanpH | HaiTH ob1Iee - CTIOCOBHOCTE
BIX 3aJa4 pelieHue HAXOJUTh pelleHN e
3agaun Komn
Bnagenue metonamu | - ciocoOHOCTD
pELIEHUs CUCTEM; AHAJIN3UPOBATh
MeToAaMH PELIEHNE CHCTEMBI;
BBIUMCIICHUS
. - CIOCOOHOCTh
IIPEIETI0B; TEXHUKOU
HpUMeHEHUs COCTaBUTbh ypaBHEHUE
muddepennpansaoro | TAHHH M TIOCTPOUTH
UCYHCIICHHUS B 00JacTs;
UCCJIEJIOBAaHUH - CITIOCOOHOCTH
HaBpikamu byHKIHN 1 BBIUNCIIUTD NIPENET;
MCIIOJIb30BaHUs NIOCTPOCHHH TpaduKa; |- CHOCOOHOCTh
MaTEeMaTHYECKOT | HaBbIKAMU
Biajeer 0 ammnapara Jyis BBIUMCIICHUS TPUMCHATS
(BEICOKIH) pelieHus TCOMETPHUYECKUX H Auphepenipan:Hoe
npodeccHoHaNbH | QU3HUYECKUX HCYHCIICHHE K
BIX 3aJa4 TPHIOKECHU N UCCJIEJOBAaHUIO
UHTETPAJIOB; BIaJicHUE | QYHKLUH;
TEXHUKOH - CIOCOOHOCTH
COCTaBJICHHA IPUMEHSTh HHTETPAJIbI
anddepeHmaNbHoro | peleHIH
YPaBHEHHs PEATBbHBIX | podyeccHOHANTBHBIX
MIPOLIECCOB 3aau;
- CIIOCOOHOCTh HANTH
pemenue 3agaun Komn
Y CclIeJaTh BBIBOJ.
OK-5 OcHOBHbIE 3HaHue onpeAeNeHuil | - CIOCOOHOCTh JaTh
Crnioco6HOCTh onpezeNeHus u Pa3IUYHbBIX BUJIOB ornpezeNeHue u
UCIOJIb30BaT KJIacCU(UKALIUIO | COOBITHIA; 3HAHNE 3anucath HopMyny
b COOBITHI, TEOpeM alreOpsl BBIYMCIICHHS
COBPEMEHHBI OCHOBHBIE COOBITHI; 3HaHUE BEPOSITHOCTU COOBITHS;
€ MEeToAbl U onpeeneHus KJIFOUEBBIX MTOHITHH - CITIOCOOHOCTH
TEXHOJIOTUHU CITy4aifHbIX CIIy4aiiHbIX BETUYMH. | 3alucaTh 3aKOH
(B TOM uncie BEJIMYMH, 3aKOHBI | 3HaHUE ONpEeENEHU | paclpeneiaeHus 1
uHpopMaIno uact pacripesie/ieHusl. | OCHOBHBIX MOHATUN MOSICHUTD BXO/ISAIINE B
(TToporoBbIit .
HHBIC) B OcHOBHBIE MaTeMaTH4eCKOn HEro napameTphl;
YPOBEHB)
npogeccuoHa ONpeeNeHus U CTaTUCTUKH; 3HAHHE - CIOCOOHOCTh
JTHHOU MOHSTHS MOCJIEZIOBATENBHOCTH | chOPMYIHUPOBATH U
NESATENBHOCT MaTeMaTHYecKoi | coopa u 06paboTKu 3anMcaTb OCHOBHBIE
" CTaTUCTHKH, CTaTUCTHYECKOTO TTOHSATHS
METO/IBI MaTtepuana. 3HaHHe MaTeMaTHYeCKOI
00paboTku ompeieNIeHUu ! 1 CTaTUCTHUKH;
CTaTHUCTUYECKOTO | ONepaluii Teopun - CIOCOOHOCTh
MaTepHuaa; MHOXECTB, chopMyIIHpOoBaTh




ATaIlbl rpadgudecKoi CBOICTBA MMapaMeTPOB
MaTEMaTUYECKON | MHTEpIIpeTalnun CTaTUCTUYECKOTO
00paboTku ornepauui HaJ pacrnpenenesus;
uHpOpMaLnu. MHOKECTBAMHU. - CIOCOOHOCTh
OcCHOBHBIE 3HaHUE OMPEIETICHUI | COCTAaBUTH TAOHIIBI
oIpezesieHus U U omepanuii u Tabauil | MICTHHHOCTH OCHOBHBIX
ornepanuu UCTUHHOCTH JIOTMYECKUX OIepaLuii;
Teopuun WCYHCIICHUS - CITIOCOOHOCTH
MHOXECTB U BBICKA3bIBAaHUH. IpeICTaBUTh
UCUHCIICHUS 3HaHue onpeaeneHul, |rpaduuecku
BbICKa3bIBaHUI1, OCHOBHBIX IOHATUI MHOECTBEHHOE
HOHSITUS TEOPUU IPUHATHUS BBIPAKEHMUE;
MoOJeJIed U 911317178 - CHOCOOHOCTH
METO/I0B chopMynHpoBaTh U
IPUHATHUSA 3anucaTb OCHOBHbBIE
peLIeHu IIOHATHS TEOPUU
HPUHATHS peILeHUH;
- CIIOCOOHOCTH ONMCATH
U3 YEero COCTOUT
MaTeMaTH4yecKas
MOJIeNb 3a/1a41
JUHENUHOTO
IPOrpaMMHUPOBAHUS.
Onpenensrs YMeHue npuMeHsITh - C1I0OCOOHOCTh
3aKOH (bopMmyIbl BBIYUCIIUTh
pacnpezeneHus BEPOSITHOCTH COOBITUI | BEPOSITHOCTD COOBITHS;
ciy4yalHOR B PEIICHUHU - CIIOCOOHOCTH
BEJIMYMHBI U IPUKJIAIHBIX 3a7a4; COCTaBUTb 3aKOH
COOTBETCTBYIOLM | yMEHUE N0AOUPATh pacrpeneseHus
e 3aKOH paclpeiesiecHus] | CIIy4YalHOW BEJIMYUHBI,
XapaKTEPUCTUKH. | CIIy4allHOM BEJIMYMHBI | HAMTH YMCIIOBBIE
BoimonHsaTe 1 GOpMyIIbI 17151 XapaKTepUCTUKU;
HNEPBUYHYIO BBIUNCIICHUS - CIOCOOHOCTh
00paboTKy YHCIIOBBIX CTpyNIHUPOBAThH
CTaTUCTUYECKUX | XapaKTEPUCTHK CTaTUCTUYECKUE
JTAaHHBIX; YMeHue BBINOIHUTD JTaHHBIE U TIPOBECTH
ymeer HaxOJIUTh IIEPBUYHYIO NEPBUYHYIO 00paboTKYy;
(MpOABUHYT | BHIOOpOUYHBIE 00paboTKy - CIOCOOHOCTh
BIif) OLICHKH. CTaTUCTUYECKUX BBITNIOJIHUTH pacueT
BeinonssaTe JTaHHBIX; YMEHUE BBIOOPOYHBIX OIIEHOK U
JeNCTBUS Hal BBIUNCIIATH UX UHTEPBAIBHYIO
MHO’KECTBaMH, BBIOOPOYHBIE OLIEHKH. | OIICHKY;
peraTh YMeHue BBINONHATD - CIOCOOHOCTh
JIOTUYECKHE JecTBUS Hall OLICHUBATh
3aJ]a4M B paMKax | MHOYKECTBaMH, TaOJIMYHBIMU
UCUHCITICHUS pelaTh JOru4ecKue CpeacTBaMu
BBICKa3bIBaHUH, 3aJ1a4H. VCUHCIICHUS
IIOCTPOUTH YMeHue pazinyaTth BBICKA3bIBAaHUI
JIEPEBO PELIEHUH, | 3a]aul TEOpUn VCTUHHOCTh
peLnTh 3a1a49y MIPUHATHS PELIEHUN B | pacCyKJICHU;
JIIT YCIIOBHSAX - CIOCOOHOCTh

rpapuIecKuM

OTIPENICTICHHOCTH 1

pasynyaTh TMHEHHYIO




METOIOM

pucka.

YMeHue NpUHUMATh
pelleHre B yCIOBHIX
pHUCKa C IIOMOILBIO
JIepeBa pEIICHUH.

MOJEIb OT
HEJIMHEHHOI;

- CITOCOOHOCTH CTPOUTH
JIEPEBO PELICHUI;
-CIIOCOOHOCTH 10
cUCTEME OrpaHUYCHUN
MOCTPOUTH 00JIaCTh U
HaWTH ONITUMAJIbHOC

peleHue.
BepostHocTHBIM | Bnasenue HaBplkaMu | - CIOCOOHOCTH
U METOJIaMU pereHus IpaMOTHO 00OCHOBATh
pelieHus poeCCHOHATBHBIX BBIOOP (pOPMYIIBI IS
npodeccuoHaIbH | 3a1a4 BBIYMCIICHUS
BIX 33/1aY; BEPOSTHOCTHBIMH BEPOSTHOCTH COOBITHS
METOAAMU METO/IaMU; BIIaJICHUE | ¥ IPUMEHUTH €€;
COCTaBJICHUS TEXHUKOU - CIOCOOHOCTh
3aKOHa COCTaBJICHUS 3aKOHOB | COCTaBUTb 3aKOH
pacripeniesieHus, | pacmpeneneHus, pacrpeneneHus,
BBIYUCIICHUS U BBIYMCIICHUS apryMeHTHPOBATh €r0
aHanm3a YHCIIOBBIX BBIOOD, BEIYUCIIUTH
COOTBETCTBYIOLIM | XapaKTEpUCTHUK U UX YHCIIOBbIE
X XapaKTEepUCTHK. | aHanu3a. Brnanenue XapaKTEPUCTHKH U
TexHukon HaBBbIKaMU 00pabOTKH | IPOAHAIM3UPOBATH UX
00paboTku CTaTUCTUYECKUX - CIIOCOOHOCTH
CTaTUCTUYECKUX | JAHHBIX; TPAMOTHBII | IPaMOTHO BBINOJIHATH U
JTAaHHBIX; aHAJIU3 MOJTYYEHHbIX oopmisaTs 06pabOTKY
METOAaMU pe3y/bTaTOB U UX JAHHBIX SKCIIEPUMEHTA;
aHanmm3a UHTEPIpETALNs C - CIOCOOHOCTh
COJIepKATeNbHOM | MOCTaBIEHHON apryMeHTHpOBaTh
S— UHTEpHpEeTauy | 3a1a4uei. BBIBOZIBI M PE3YJIbTATHI
(BbICOKIi) MOJIy4EeHHBIX Bnaneer UCCIIEI0BaHMS;
pE3yJIbTATOB. AHATTUTHYECKUMH U - CIOCOOHOCTh
Metonamu TaOJIMYHBIMU BBITOJIHATh
dbopmanuzanun METOJaMHU npeoOpa3oBaHus B
paccyxaeHui UCUHUCIICHUS aHAJTUTUYECKOM BUJIE
CpeacTBaMu BBICKa3bIBaHU I JIOTHYECKUX
WCUUCIICHUS (hopmMabHOTO aHANIM3a | BEIPAKEHHI
BBICKa3bIBAaHUII. CJIO’KHBIX UCUHUCIICHUS
Meronamu paccyXJIeHH. BBICKA3bIBAaHUH, UX
cojepxkarenbHOr | Brnanenue HaBplkamMu | yIpollleHue,
0 1 (GOpPMaILHOTO | peLIeHUs NpUBEACHUE K
aHanm3a poeCCHOHATBHBIX CTaHJApTHBIM GOopMaM;

MOJTY4YEHHBIX
pe3ynbTaTOB.
MeTogamu
MTOCTPOCHHUS
MPOCTEUILNX
MaTeMaTHIECKHUX
MoOJEeen
THTIOBBIX
npodeccuoHanbH
BIX 33J1a4

3a/1a4 ¢ IPUMEHEHUEM
METOJIOB TEOPUH
MPUHATHUS pEIICHUM.

- CIOCOOHOCTH
rPaMOTHO 000CHOBATH
BBIOOpP MO/IeTTH
JIMHEWHOTO
POrPaMMHUPOBAHUS
TP PEIICHUH THIIOBBIX
3agau JIIT;

- CIIOCOOHOCTh
TPaMOTHO C/IeNaTh
BBIBOJT U3 TTOJTY4EHHOTO




peleHus 3agaun
MPUHATUS PEUICHUM.

MeToanuecKue peKoMeHaaluu, ONpeaesiionue npoueaypbl olleHUBAHUSA
pe3yJbTAaTOB OCBOEHMSI JUCHMILIUHBI

OneHovHbIe cpeacrea nJjs HpOMe)l(yTOqHOﬁ arrecranmmmmu

[IpoMexxyTouHasi arrtecTaluus CTYIAEHTOB MO AUCHUIUIMHE «MareMaTtuka»
MPOBOJIUTCS. B COOTBETCTBUMU C JIOKAJbHBIMU HOpMATUBHbIMH akTamu IBDY u
SIBJISIETCS 0013aTEIHHOM.

[IpomexyTouHass arrecTanyss M TEKyLIMH KOHTPOJIb N0 JUCLUIUIMHE
OCYIIECTBIISIETCS C MCIIOJIb30BAHUEM OAJITIbHO-PEUTUHITOBON CUCTEMBI.

[lo mucuunnuHe «MaTemaTuka» y4eOHBIM IUIAHOM MPETyCMOTPEH 3a4eT B
IIEPBOM CEMECTPE.

3adeT o aucuuiuiMHe «MaremaTukay IPOBOAMUTCS B NHMCBMEHHOM BHJIE B
(popMe BBINIOJIHEHUS! MUCbMEHHBIX 33JaHUN. B ciayyae criopHOM OLIEHKH CTYJIEHT
YCTHO NOSICHSIET MPEICTABICHHBIE PEIICHMUS.

Ilepeuensv 6onpocoe 0na no02omoeKu K 3auenty

1. Bektopsl. Knaccudukauus BekropoB. JInHeiiHbIe onepaiy Hal BEKTOPaMU,
MX CBOWCTBA.
Koopannater Touku. Koopaunartel BekTopa.
JlnrHa BexTopa.
VYroa Mexay AByMsl BEKTOPaMHU.
CxkansipHOE IPOU3BENEHUE BEKTOPOB, €TI0 CBOMCTBA.
@U3NYECKUN CMBICII CKAISIPHOTO IPOU3BEICHUS BEKTOPOB.
BripaxkeHue ckaiasipHOTO MPOU3BE/ICHUS BEKTOPOB B KOOPIUHATHOM (hopMme.
Onpenenurens. [lopsaok onpenenuresns.
Brruncnenue onpenenutenei 2-ro U 3-ro nopsiaka.
0. Marpunsl. Knaccudukarus MmaTpuil.
1. Jlunelinble onepanuu HajJ MaTPUIIAMU, UX CBOMCTBA.
2. TpancroHUpOBaHHE MATPHUIL.
13. Cucrembl TMHEHHBIX aNreOpandecKuX ypaBHEHUH.
14. Meton Kpamepa pelieHnst CHCTeMbl TMHEHHBIX alnre0OpandyecKuxX ypaBHEHUN.
15. OOiiee ypaBHeHHE TPSMOM Ha MJIOCKOCTH.
16. VYpaBHeHUe NMPsSMOM HA MIIOCKOCTH, MMPOXOISIICH Yepe3 IBE JaHHBIE TOUKH.
17. VYpaBHeHUe NPSMON HA MJIOCKOCTH MO TOYKE U BEKTOPY HOPMAJIH.
18. VYpaHeHue npsMoii ¢ yrioBbIM KO3 OUITMEHTOM.
19. Yron mexy nByMs IpSMBIMH Ha IJIOCKOCTH. Y CJIOBUS NapAIJIEIbHOCTH
U TIEPIICHIUKYJISIPHOCTH JIBYX MPAMBIX Ha MIIOCKOCTH.

PR BPE 000N A WN




21,
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.

38

20. ITocnenoBarenbHOCTh. [Ipenen mociaen0BaTEILHOCTH,
F€OMETPUYECKUI CMBICI.
[Ipenen pyHKIMH, TEOMETPUUECKUN CMBICI.
3amedarenbHbIE NPEIEbl.
beckoHe4yHO Masble 1 OECKOHEYHO OOJIBIINE BETUYUHBI.
[IpousBoaHas, ee onpeseeHne, reOMETPUIECKUN U (PU3HMUECKUN CMBICT.
YpaBHEHHUE KacaTeIbHON K KPUBOM.
[TpaBuna nuddepeHnrpoBaHus.
JuddepenmpoBanme CI0KHON DYHKITUU.
HuddepennmpoBannue GyHKINH 3a]JaHHON HESBHO.
Huddepennman GpyHKINUU, €0 TEOMETPUUYECKUIA CMBICI, CBOWCTBA.
IIpaBuno Jlonurans.
AcuMnToThl rpaduka GyHKIIHH.
Heobxoaumoe ycinoBue 3KCTpeMyMa.
JlocTaTo4HOE yCIIOBHE 3KCTPEMYyMa.
Touku nepernda, onpeieeHue BIMYKIOCTU-BOTHYTOCTH Tpaduka GyHKIIUN
Heobxoaumoe u 1ocTaToyHOE yCIOBUE TOUKHU TIepernda
[TonHOE nccaenoBanre PyHKIUU.
[TepBooOpasHast u HeopeAeIEHHBIN HHTETpal, CBOMCTBA.
. TabnmuyHble UHTErPATIBI.
39. 3aMeHa nepeMEHHOMN B HEOIIPEAEIEHHOM UHTErpae.
40. OnpeneneHHbIA UHTETPAI U €r0 CBOWCTBA.
41. ®opmyna Herorona-JlelOHua.
42. BerunclieHUE ONPEIETIEHHOr0 HHTErpajia METOJ0M 3aMEHBI IEPEMEHHBIX.
43. HecoOcTBEHHBIE MHTETPAJIBI, UX CBOMCTBA U METO/IbI BEIYUCIICHUS.
44. I'eomeTpuYEeCKHE NPUIIOKEHHUS ONPEAEIEHHOTO UHTETpaa.
45. O6bikHOBEHHbIE MU dhepeHnaibHbie YpaBHEHUSI. OCHOBHBIC MOHSTHS
muddepeHnranbHbIX ypaBHEHUH.
46. YactHoe u oOiee pemenue. [TocranoBka 3agaun Ko,
47. IuddepeHunaibHbie ypaBHEHHUS IEPBOTO MOPSIIKA C pa3IeIEHHBIMUA U
pa3AeSIIOIMMHUCS IEPEMEHHBIMH.
48. OCHOBHBIE TOHATUS YUCIIOBOTO PSA.
49. IloHsiTHE CXOUMOCTH M PACXOJIMMOCTH YUCIIOBOTO U (YHKIIMOHATHHOTO
pana.
50. CteneHHbIE pSAbL.
51. BeipaxkeHue sneMeHTapHbIX QYHKIIUNA Yepe3 CTETICHHBIC PSIbL.
52. Psan Teitnopa.
53. JlocToBepHOE, HEBO3MOXKHOE COOBITHS.
54. CoBMecCTHBIE, HECOBMECTHBIE COOBITHS.
55. 3aBHCcUMBIC, HE3aBUCUMBIEC COOBITHS.
56. OTHOCUTENbHAS YACTOTA COOBITHS.
57. CTaTuCTUYECKOE ONPEAECTICHUE BEPOSATHOCTH.
58. Kitaccuueckoe onpeiesieHre BEpOsITHOCTH.
59. 'eoMeTpryeckoe ONpeneIeHue BEPOSITHOCTH.



60. CnydailHple BEJIMYMHBI. 3aKOH PaCHpEesICHUs CIIy4YailHOM BEJIWYHUHBI.
OCHOBHBIE OIPEAEIICHHUS.

61. @yHKIMA pacnpeeneHus CIIy4aitHOW BEIMYUHBI, €€ CBOMCTBA.

62. [InoTHOCTH pacnpenesieHus CIIy4YalHOW BEJIMYMHBI, €€ CBOMCTBA.

63. MareMatuyeckoe OKHUJAHUE JHUCKPETHOM CIIy4allHOW BEJIHMYHHBI, €ro
CBONCTBA.

64. Jlucriepcust TUCKPETHOM CITy4ailHOW BEJTMYMHBI, €€ CBOMCTBA.

65. UnciioBble XapaKTEpUCTUKNA HEMPEPBIBHBIX CIIYyYalHbIX BEITUYHUH.

66. PaBHOMEpHOE paclipeiesiCHuE.

67. IlokazaTesbHOE pacipeaeICHHUE.

68. HopmansHOE pacnpeiesieHueE.

69. DnemeHThl U MHOKeCTBA. CrIOCcOObI 3aJJaHUsI MHOYKECTB.

70. CpaBHEHHE MHOKECTB.

71. Omnepaiuu HajJ, MHOXXECTBaMHU: OObEIMHEHHUE, TMEpPECceUCHHe, OTPHUIaHUE,
CUMMETPHUYECKasi Pa3HOCTh, YHUBEPCYM, JIONIOJIHEHHUE.

72.I'eoMeTpuueckas ~ MHTEpIIpeTalus  ONepauuid  HaJl  MHOXECTBaMHU
ararpamMmamMu Jiiepa—BeHHa.

73. Ucunciienne BbICKa3bIBaHWI, OCHOBHOM HAOOp JOTMYECKUX OIEepaIuii:
KOHBIOHKIMS, TU3BIOHKIMUS, CTPOTasi IU3BbIOHKIINS, OTPULIAHUE,
MMILTUKALMS, SKBUBAJIEHTHOCTh, MX TAOJIHIIBI MICTUHHOCTH.

74. Jlornyeckue BBIPAKEHUS, TOPSIOK BBINOJHEHHS ONEPALMM B JIOTUYECKHUX
BBIPAKECHHUSIX.

75. JIu3bIOHKTUBHAS (DOpMa JIOTUYECKUX BBIPAKECHUM.

76. IlpumeHeHHEe K €CTECTBEHHOMY S3bIKY: aHaliu3 M (QopMamu3anus
PacCy)KJIEHUI CpEJCTBAMHM HWCYUCIEHHUS BBICKa3bIBaHWUW, CTaHAAPTHBIE
cXxeMmbl (popmanu3zanuu.

77. 3aga4u TEOPUU MPUHSITHUS PELIEHUM.

78. Knaccudukarys Mmoenei 1 METOI0OB IPUHSATHUS PEIICHUM.

79. MoaennupoBaHue OAHOKPUTEPUAIBHBIX 33]1a4 MPUHSITHS PEILEHUS.

80. Mozgenu u MeToAbl JuHEHHOro nporpamMmmupoBanus (JIIT).

81. I'padpuaeckuii meto pemenue 3amaaqa JIII.

82. JlepeBbs pEILLICHUI.

83. Kpurepnunu MakCUMaJIbHOTO OKHIA€MOT0 TIIaTexka.

84. I'enepasibHast COBOKYITHOCTh M BbIOOpKa. BapuanimoHHbIN psi.

85. IlonuroH 4acToT, rucTorpaMMa OTHOCUTEIBHBIX YaCTOT.

86. OMnupuueckas QyHKIMS paclpeeeHHUs.

87.BpIOOpOUHbIE UYMCIIOBBIE XapaKTEPUCTUKH (BBIOOpPOYHAs CpedHss W
BBIOOPOYHAS TUCTICPCHST).

88. CTaTnuCTUYECKHUE OLICHKHU.

Hpumepnbu? eapuanm nPpAKmMUYEeCKUX npumepos 014 3auema

7. Pemuthb cuctemy metogom Kpamepa



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

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

(2 X2—X —1)2
9. Haiigure npenensi? yx 2 — X — 2
_ 1-co0s,4x _
y;lim x—0X3—2X2lIMx—51X3+
2
~ 3x%-2x+5 ([ 2x+5)
lim 7 5 limf — |
v 6X—4—9X ol 2%X-3)
7 k-2
10. Haitnute nmpown3BoaHbIC: Y = COS \ / I + 1T ;
y=Cctg (sin (2 X7-3 x));
ytgx —sin (x —2y) = 0.
S. Haiigute nHTEpBalibsl MOHOTOHHOCTH M 3KCTPEMYMBbI
byHKIIH
y=@2x+1)°@x-1y
arcsin, X
6. Hailinure HeonpeaeneHHbI HHTErpall j dx .
V1-X
7. Beryucinre onpeeneHHblid HHTETpal
2 [3x“, 0<x<1
V(%) dx, f(x) =1
0 2-4x,1<x<2
8. HccnenoBaTh cX0IMMOCTh HECOOCTBEHHOTO HHTETpasia
1
J' dx
1079
o VX
Q. Pemutes nuddepenimanbHoe ypaBHEHUE C
pa3aeAroIUMUCS IEPEMEHHBIMU (ya-x)dc+(y+xy)dy=0
10. Paznoxuts B psa Telinopa no crenensm X—1
4 3 2
f(X)=x —6x +3x +6x+2
11. B rpymnme 11 rownomeit mu 9 npeymek. Ilo >xpeburo

pasbIrphIBacTCs OJMH OMIEeT B TeaTp. KakoBa BEpOSTHOCTH TOTO, UTO
OWJIET TIOJIYYHT JIeByIITKA?

12. Cpemn  100+1 HOBOpOXAEHHBIX OKazajgoch 60+1
MaJlbuuKoB. HalTH  CTATUCTUUECKYIO  BEPOSITHOCTH  POXKICHHS
MaJIbYHKa.



13. Touka OpolieHa Hayjady BHYTPb Kpyra paauyca 8 cM.
KakoBa BepOSTHOCTH TOTO, YTO PACCTOSHUE OT TOYKH [0 IEHTpa
OKa)KETCsl MEHBIIE 5 cM.?

14, JluckpeTHasi ciy4ailHas BeIMYHMHA & 3a7aHa 3aKOHOM
pacnpeeneHus
& 1 2 3 4
P 0,5- 0,01*1 0,5- 0,01*1
0,01*1 0,01*1
\Y
Haiitu: D¢ of
15. HenpepriBHast cimyuaiinas BenuuuHa £ UMEET IJIOTHOCTh
pacnpeneneaus f(X)=A X", ecim 0 < x <1; f(x)=0, ecmu X ¢[0;1].
Haiitu: A, Mé’ Dé:’ of.
16. Bri0opka 3a7aHa pacnpeieIeHHeM 4acToT
Xj 5 6 7 8
N 20 10 5 15

Haiitu BbIOOpOUHOE  CcpelHee, BBIOOPOUHYIO AMCIEPCHIO; BbIOOPOUYHOE
CpelHee KBapaTUIeCKOe OTKIOHEHHE.
17. ®upma «I'opoackoe TakCcu» UMEET 3 mpoeKTa: AaMupa,

Makcum, Ilynec. CTOMMOCTHas Mepa pHUCKa KaXAOTro IPOEKTa
MoKa3aHa B Ta0JIUIIC

Anmvupa Makcu

[IpoekT hj M [Tynbe

P 0,03 0,01 0,05

L (ThIC.
pyo.) 15+15*1 30+10*1 20+20*1

Beraucnurh, Kakoi U3 TPOEKTOB SBISETCS HAMMEHEE PUCKOBAHHBIM.

18. Ha pucyHnke npeacTaBieHbl

MHOKECTBA . 3anucats | Y D

n
BBIJICJICHHYIOYaCTh oOJractu , B

UCIIOJIb3YsI TIEPEMEHHBIE ul|
orepanuu: 00beIMHEHNE, TIEPECCUCHUE,
JOTIOJTHEHUE (OTPUIIAHUE).

19. [IpoBeputh, cocTaBUB TaAOIUIy UCTUHHOCTH, YTO
jgoruyeckas QGopmyna SBISETCA TOXIACCTBEeHHO—UCTHHHON: ((A—>
B) ® (B— A)) @ (A~ B).

AHAJINTHYCCKHUM BBIPA’KCHHUCM | | >

20. 3anuimTe BhICKa3bIBAaHUE B BUAE (POPMYIIBI UCUUCIICHHUS
BBICKa3bIBaHUH, BO3BMUTE €€ OTPULIAHNE U MPUBEAUTE K
TU3BIOHKTUBHOW  HOpManbHOUW  ¢opme: «Ecmu  ypok  Oyzner
WHTEPECHBIM, HUKTO W3 MajabuukoB — llers, Bans, Kons — ne Oyzer
CMOTPETH B OKHO.



21. Brnagenen KOHAWUTEPCKOM [OMKEH MNPHUHATH PELICHHUE,

CKOJILKO TOPTOB CJEAYeT 3aKa3aTh Yy KOHIUTEpa CErOoJHs, YTOOBI
YAOBJIETBOPUTH CIIPOC MOKYIATENICH 3aBTpa.

Kaxnapiit Topt 06xoautes emy B 140 neH. e., a mpojaeT OH UX 110 IieHe B 260

neH. en. [Ipogate HeBoCTpeOOBaHHBIE TOPTHI HA CIEAYIOIUN JAEHH HEBO3MOXKHO
n3-3a ux nopuu. [IpomaBast TOpThl KaXXJbli JI€HB, BIIAJICIICL] KOHIUTEPCKON 3HAET,
YTO MAKCHUMAaJbHBIA CIPOC HA HUX HE MPEBBIIIAET TPEX.

Kakum Oymer omTHMallbHOE pEIICHHWE BIANeiblla KOHAUTEPCKOW, €CIH
BEPOSAATHOCTU cripoca Ha TopThl paBHbl: 0,1 — orcyrcTBHE cnpoca; 0,2 — HU3KHIA
crpoc; 0,5 — cpennuit cipoc u 0,2 — BEICOKMH CPOC, a BIIAJIEICl] KOHAUTEPCKON
WCTIONB3YeT KPUTEPUU MaKCHUMaJIbHOTO oOXujaaemoro Bbiurpsima? IlocTtpoiite
JEPEBO PEIICHUI U ONPENEIIUTE ONTUMAIBHOE PEILICHHUE.

22, ®dupma U3roTaBIMBAET KYpPHAJIbHbIE U KyXOHHbBIE CTOJIBI.

Ha mnpou3BOACTBO MPOAYKIIMH 3aTPauyMBaeTCs TPU BHIA PECYPCOB

JpEeBECHHA, JIaK M KpemeX, 3amackl KOTOPBIX Ha cKiajae (upmsl

orpannyeHsl. [IpomsBenenHas MpOAYKIHs Jdajee HAMpaBSETCS s

peanu3anu  Ha pbelHOK. [lomydaromascs mnpu  3TOM  NPUOBUIB
HapPaBIIIETCS PYKOBOJICTBOM (DPUPMBI Ha pa3BUTHE MPON3BOICTBA.

HopMmbl pacxoma kaxporo Buaa pecypca (ycia. en./en. Tpoa.) TIpH

MIPOU3BOACTBE EIMHMIBI NPOAYKUMU (4. TpoJ.), a TaKkKe 3amachl KaxXaoro

pecypca (yci. el.), IpUBEACHbI B TA0JINLIE:

Hopwmsl pacxona pecypcosB npu
MIPOM3BOJCTBE MPOAYKIIHH, 3anacel
Pecypchl ycil. eA./ ell. mpoJ. peCypcoB,
YKypPHaJIbHbBIN KYXOHHBI! yCII. en.
CTOJIMK CTOJI
HpeBecuna 2 7 340
Jlak 3 2 170
Kpenex 3 1 150

[Tomyuaemass ¢upmoil NmpUObUIH OT peanu3aliu OAHOIO KYPHAJIBHOTO U
OJIHOTO KYXOHHOI'O CTOJIA COCTABIISET 3 U 5 THIC. ICH. €1I. COOTBETCTBEHHO.

PykoBoacTBy (upmbl HEOOXOOMMO 3HATh, KaKyl MPOAYKIMIO CIEIyET
MPOM3BOAUT, W B KaKOM KOJMYECTBE, 4YTOObI CyMMapHasi MPUOBUIHL OT €€
peanu3anuu OblJla MaKCUMaJIbHOW U MPHU 3TOM PacCXO/bl BCEX BUAOB PECYpCOB HE
IpeBbIIIAIM 00beMa 3aMacoB Ha CKJIagax (GUpMBI.

23. Bri0opka 3a7ana pacnpeieiecHueM 4acToT
Xi 8 9 10 11
N 20 10 5 15

Haiitu Be1OOpOYHOE CpeiHee, BEIOOPOUHYIO TUCTIEPCHUIO; BRLIOOPOUHOE
cpeaHee KBaJpaTuieckoe oTkIIoHeHue. [IocTpouTs rucTorpaMMy HHTEPBaTbHBIX



yactoT. Haiitu pacnpeneneHne OTHOCUTENbHBIX BBIOOPOUYHBIX YacToT. [locTpouts

AMIUPUYECKYIO QYHKIUIO pacrpeaencHus. HailTu qoBepuTeNbHbIN UHTEpBAI IS
CPEIHETr0 3HAa4CHUS IPU3HAKA C JOBEPUTEIBLHON BEpOATHOCTHIO 0,95.

24, [TocTpouTh ypaBHEHHUE JINHEWHOW PETPECCUU IO TAOIHIIE
BBIOOPOYHBIX 3HAYCHUN KOJIMYECTBEHHBIX MPU3HAKOB X, Y
X 1 2 3 4
Y 8 10 9 11

Kpumepuu 6bICMAeBJ/ICHUA OUECHKU cmydeHmy Ha 3aueme no 0”01{”".’1”1—!8

«Mamemamurka»

Banasl
(pedTHUHrOB
O OLIEHKH)

Onenka 3auera/
JK3aMeHa
(crangapTHas)

TpeboBanus k cGopMHUPOBAHHBIM KOMIIETEHIIUSIM

100-85

«3a4meHo»

OneHka «3auTEHO» BBICTABISETCS CTYIEHTY, €CIU OH
ry0OKO U MPOYHO YCBOWJI IMPOrPaMMHBIM MaTepual,
IIOCJIEZI0BATENbHO, YETKO U JIOTUYECKH CTPONHO €ro
U3JIaraeT, CBOOOIHO CIIPABIISETCS € 3aja4aMU, IPUYEM He
3aTpyJQHSETCS] ¢ OTBETOM IPU BUAOU3MEHEHUU 3a/aHui,
MPaBIJIBHO OOOCHOBBIBAET MPUHATOE pPEIICHUE, BIAJeeT
Pa3HOCTOPOHHUMHU HAaBBIKAMU M TMPHUEMAaMH BBITOTHEHHS
MPaKTUYECKHX 3a]1a4.

75-84

«3a4meHo»

OHCHKa «3a4uTCHO» BBICTABJIACTCA CTYIACHTY, €CJIM OH
TBCPAO 3HACT MaTCpUall, rpaMOTHO U IO CYIECCTBY HU3JIaracTt
€ro, HE JOIyCKas CYICCTBCHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC, MPpaBHUJIbHO MPUMCHACT TCOPETUYCCKUC ITOJIOKCHUA
npu peHICHUN MPAKTUYCCKUX 3aaad, BJIAJCCT)
H€06XO)II/IMI>IMI/I HaBbIKaMH U IPUCMAaMU UX BBITTIOJIHCHHA.

61-74

«3a4meHo»

OreHka «3a4TeHO0» BBICTABIISAETCS CTYACHTY, €CJIU OH UMEET
3HAHHUA TOJIBKO OCHOBHOI'O MaTepHalla, HO HE YCBOMII €r0
JleTaneu, JIOITyCKaeT HETOYHOCTH, HEJ0CTATOYHO
IpaBWIbHbIE (DOPMYIUPOBKHU, HCIBITHIBAET 3aTPYAHEHHUS
IPY BBINOJIHEHUH NPAKTUYECKUX paboT.

60 u MeHee

«HE3A4YMmMeHOo)

OreHKa «He3auTeHO» BBICTABISETCS CTYJAEHTY, KOTOPBINA HE
3HaeT 3HAYMTEJIHHOW YacTH MPOTPaAaMMHOIO MaTepuaina,
JIOITYCKAeT CYIIEeCTBEHHBIC OIMMOKU, HEYBEPEHHO, C
OONBIIMMHU  3aTPYJHEHHUSIMH BBITIOTHSIET MIPAKTUYECKHE
pabotel. Kak mpaBuiio, olleHKa «HEYAOBIETBOPUTEIHHO
CTaBUTCS CTYAEHTaM, KOTOpPbIE HE MOTYT MPOAOKUTH
o0yueHue 0e3  IOIOJIHUTEIBHBIX 3aHATHI 110
COOTBETCTBYIOIIEH AUCIMILTUHE.

OueHovHbIe cpeacrsa aJjs Telcymeﬁ aTrecranumu



Tekymas arrectaiusi CTYACHTOB MO JucuuiuinHe «MaremaTuka
MPOBOJIUTCS. B COOTBETCTBUMU C JIOKAJbHBIMM HOPMAaTWUBHbIMU akTamu [[BOY u
SIBIISIETCS 00SA3aTEIILHOM.

Tekyimas arrectamnus Mo JUCHUILIMHE «MaTeMaTrka» NpoBOaUTCS B (popMme
KOHTPOJIBHBIX ~ MEPOIPHUATHM  (KOHTPOJIBHOM  paboOThl, 3AKCIPECC-KOHTPOJIb,
JOMaIliHee 3a/JlaHue) T0 OILCHMBAHUIO (HaKTUYECKUX pe3yJbTaTOB OOy4YCHUs
CTYJEHTOB M OCYIIECTBIISIETCS BEIYIIUM MPENOJABATEIEM.

OOBeKkTamMu OIICHUBAHUS BBHICTYIIAOT:

- yuyeOHass aKTUBHOCTh (aKTUBHOCTbH Ha 3aHSATHUSIX, CBOCBPEMEHHOCTh BBITIOJIHCHUS
Pa3IMYHBIX BUJIOB 3aJlaHUM, MTOCEIIAEMOCTh BCEX BHJIOB 3aHATHU MO aTTECTYEMOU
JTUCLIUTUIMHE);

- CTEIICHb YCBOCHUS TEOPETUUECKUX 3HAHUIA;

- YPOBEHb OBJIAJCHUS MPAKTUUYESCKUMHU YMEHUSAMHU U HABBIKAMM T10 BCEM BHUaM
yueOHOM padoThI;

- pe3yJIbTaThl CAMOCTOSATEIIBHOM pabOTHI.

KonrpoabHasi padora siBisiercas GopMOil KOHTPOJS YCBOEHHUS CTYIEHTAMH
MPaKTUYECKOM YacTH Kypca. BhIMonHsAETCS CTyJAeHTaMU BO BpEeMsl MPaKTUUECKUX
3aHATUN 110 3aBEPIICHUIO H3YyYECHHUS MPAKTHUYECKOM 4YacTH pas3JesioB Kypca.
KontponpHas paboTa crmaercs MNpernojiaBaTeIl0 Ha MPOBEPKY M OICHUBACTCS B
dbopme nuddepeHITupOBaHHOTO 3a4eTa.

KontponbsHas paboTa cUMTACTCs BBIMOJHEHHOM YCHENIHO IIPH IMOJYyYCHUH
OIICHOK «OTJIMYHO», BBINOJIHEHBl 33JIaHUS C HECYIIECTBEHHBIMU 3aMEUYaHUSIMU,
«XOpoIlIoy», BbINOJHEHO HEe MeHee 80% 3amaHuii, WIH «yJAOBJIETBOPUTEIHHOY,
BBITIOJIHEHO HE MeHee 65% 3ananuil. [Tpu moaydeHun oleHKH
«HEYJIOBJICTBOPUTEIIBHO» KOHTpOJIbHAs pabdoTa CUMTAETCs HE CIIaHHOW, a
COOTBETCTBYIOIIUH pa3ies MPaKTUKyMa HEYCBOCHHBIM.

CryneHTy mpeaoCTaBIsieTCs BO3MOXKHOCTh NEpecaaTh KOHTPOJIbHYIO padboTy
OJIMH pa3 BO BpeMsl KOHCYJIbTAIMH M0 JUCIUILIMHE C TTOJIYyYEHUEM OIIEHKH Ha OJIUH
0aJuT HIKE.

IIpumepHbIA BAPUAHT 3aJaHUN BXOASAIUMX B KOHTPOJIbHYIO
padory Ne 1 «Auiredpa 1 MaTeMaTHYeCKUHM AHAJIU3Y»
Bomnpocsl, BBIHOCHMBbIE HA KOHTPOJIbHYIO padoTy
1. Pemienue cucTteMbl JTUHEHWHBIX alreOpandecKux ypaBHEHUH METOJIOM
Kpamepa.
2. BeruucrieHue mioliaan TpeyrojbHUKA Yepe3 BEKTOPHOE MPOU3BEICHUE.
3. Haxoxaenue npeesoB mocaea0BaTeIbHOCTEN U QyHKITUH.
4. HaxoxaeHue npejesna ¢ moMolibio rnpaBuiia Jlonurars.
5. BeluncneHnue nponu3BOAHON HESIBHOU (PYHKIIUH.



Bapuanr 3axanus

1. Pewmnth cucteMy JIMHEUHBIX aJIreOpanyecKuX ypaBHEHUN METOIOM
Kpamepa
[2x +3y +4z =19

i|5x +7y +8z2 =41

" +4y +22 =12
2. Hansl Bepmmusl: A(3;2), B(1;6), C(2;1) tpeyronbpuuka. Haiitu
miomans AABC: S 4 aBc.
Havitu nipenesnsr

2 fim (1-6)°=(n+86)°
n_m(n;G)é—(n—l)é

4 lim 2X +3X+5
X%5x—3—4x2

5. |im5X2+7X—6
x>23X +4x-4

6. |imc032x—cos32x

2
x—0 4X

2x2+1
7. lim! 8X+3 15

e\ 5 X -1 )

8. Berumcnuthe mpenmen, npuMeHssi mpaBuio Jlomwmrans
lim¥4-x-2
X—0 x2+ X
9. Haiftu mnpous3BoAHYIO (YHKIMH 3aJaHHOW HESBHO
y53in4x:cosz3x
IIpumepHbIA BAPUAHT 3aJaHUH BXOASAILUMX B KOHTPOJIbHYIO
padory Ne 2 «MaTteMaTHYeCKHI AHAJIU3»

Bonpocekl, BLIHOCHMbIE HA KOHTPOJIbHYIO padoTy
1. HaxoxaeHue npou3BOAHON CIOXKHON (DYHKITUU.
2. Dxcrpemymbl pynkiuu. [loctpoenue rpadrka GyHKIUN.
3. Brruncnenue HeolnpeneaeHHOT0 HHTETpaa.
4. BeryrclieHUe ONpeIeJICHHOTO HHTerpaa.
5. UccnenoBanne cXoQuMOCTH HECOOCTBEHHOT'O UHTETpaIa.
6. Haxoxnenue obmiero pemenne auddepeHImaaIrHOT0 YPaBHEHUS C
pa3leSoIMMUCS TIEPEMEHHBIMU.
7. Paznoxenue QyHKIMM B CTENIEHHBIE sk o Gpopmysie Teitnopa.
Bapuant 3apanus
i. HaliTu mpousBoaHbIE V' JTaHHBIX (PYHKIUH



6 3
y:COS£+X+—X_2 V:COSGtQZGX[XZ—l
4 N1-¥

2. Haiinure wHTEpBanpl MOHOTOHHOCTH M 3KCTPEMYMBI
byHKIHU Y = (2 X — 1) 2 (2 x —3)2 :

3. Haiinure TOukM 3KCTpeMyma, 3KCTpPEMYM (QYHKIMH,
POMEXKYTKH BO3pACTaHUsI, yObIBAHUS U MOCTPOITe rpaduk PyHKITUH
y=-3x 2_6x+8

4. Halitn HeomnpeneneHHbI MHTErpal ¢ MCIOJb30BAHUEM

ITOJICTAHOBKH
e Jax-1
[T dx .
V2x -1
S. HaiiTu onpeneneHHbIi HHTETpAN
1
dx

.[ (10-x1-x .
0
6. HccrnemoBaTh CXOIUMOCTh HECOOCTBEHHOT'O MHTETpAJIa
e
g X
7. Haiitu obmiee pemenne nud@epeHaibHOro ypaBHEeHUS
5 2 .2 3
ctg " x-cos ydx+sin”x-tg ydy=0
8. Paznoxuth GyHKIHIO f (x ) ={X - 110 cTemneHsM x — 4.
IIpumepHBbIA BAPUAHT 3aJaHUN BXOASIIIMX B KOHTPOJIbHYI0 padoty Ne 3

«Teopusi BeposiTHOCTEH M MATEMAaTHYECKAas CTATUCTHKA,
MaTeMaTH4YecKas JIOTMKa M JMCKPEeTHAast MATeMaTUKA»

Bonpockl, BLIHOCHMbIE HA KOHTPOJILHYIO Pa6oTy

1. Kinaccuueckasi, reomeTpuueckasi ¥ CTaTUCTHUECKasi BEPOSITHOCTb.

2. JluckpeTHbIe BeMUYMHBI. MaTeMaTuueckoe 0KuIaHue, JUCTIEpCHs,
CPEIHEKBAIPATHUCCKOE OTKIOHCHHE TUCKPETHBIX CITyYalHBIX BEIIMYHH.

3. HemnpepsiBHbIC BenmnunHbl. MaTeMaTHdecKoe OKHIaHUE, JUCTICPCHSI,
CPEIHEKBAIPATHIECCKOE OTKIOHECHUE HETIPEPHIBHBIX CTyYalHBIX BEJTUINH.

4.  Bpibopka; BHIOOpOYHOE CpeHee, JUCTIEPCHsl, BIOOPOYHOE
CPEIHEeKBaPATHIECKOE OTKIOHCHHE.

5. BrruncieHue puckos.

6. /lokazaTh S5KBUBAJICHTHOCTH (hOPMYJT alireOpbl BHICKA3bIBAHUM.

7. IIpoBepuTh UICTUHHOCTH WJIN JIOKHOCTH BBICKA3bIBAHMS.

8. Pemuth TOrMYeCKyIo 3a1auy.

Bapuanr 3axanus
la) B rpynme 12+1 ronome#t u 8+1 neBymiek. [1o sxpeburo pa3pirpeiBacTcst

onuH OuieT B Tearp. KakoBa BEpOATHOCTH TOTO, YTO OWJIET MOJYYHUT ACBYIIKA?



16) Cpemn 100+2 HOBOpOXIEHHBIX OKazayioch 60+2 MampumkoB. Haiitu
CTATUCTUYECKYIO BEPOSITHOCTD POKJICHHUS MaJIbUYHKa.

1B) Touka Opomiena Haygady BHYTpb Kpyra pamuyca 5+1 cm. Kaxoa
BEPOSATHOCTh TOTO, YTO PACCTOSTHUE OT TOYKHU JIO IEHTpa OKaxkeTcss MeHbiie 3+1
cM.?

2. JluckpeTHas ciydaiiHas BenuurHa & 3a/laHa 3aKOHOM pacIpeiesieHus

S 1 2 3 4
P| 0,5-0,01*2 0,01*2 0,5-0,01*2 0,01*2
Haittu: M& D¢, of.

3. HenpepbiBHas cinyyaiiHas BelMuuHa & UMEET IIOTHOCTh pacipeieICHusI:

f(X)=A X", ecmm 0 < x <1; f(x)=0, ecrm x ¢[0;1].
Haiitu: A, ME, D& of.

4. BeiOopka 3aj1aHa pacrpeielieHueM 4acToT

Xj 0+1 1+1 2+1 3+1

N 20 10 5 15

Haiitu BBIOOpOYHOE Cpe/iHee, BHIOOPOUHYIO JUCIIEPCHUIO; BHIOOPOUYHOE CPEIHEE
KBaJIPaTU4YECKOE OTKIOHEHHUE.

5. ®upma «I'opojsickoe Takcu» umeet 3 npoekta: Anmupai, Makcum, [lynbc.
CrouMocTHast Mepa pucKa Ka)Ja0ro MpoeKTa MoKa3aHa B Ta0IuIe

IIpoext Anmupan | Makcum [lynse
P 0,03 0,01 0,05
L (TeIC. PYO.) 15+15*2 | 30+10*2 20+20*2

BBILII/ICJ'II/ITB, KaKou u3 IIPOCKTOB ABJIACTCA HAUMCHCC PUCKOBAHHBIM.

6. Ha pucyHke mnpeacTaBi€Hbl  MHOXECTBA U

A, B,C,D c. U.3anucars aHAJINTHYECKUM

BBIPA)KEHHEM BBIJICJICHHYIO 4YacTb 00J1lacTu :

i SR
X

HCIIONB3Ysl TIEPEMCHHBIE U OIepaluu:
o0beIMHEHNE, nepeceveHue, JIOTIOJTHEHUE
(oTpuiianue).

7. IlpoBeputb, cocTaBUB TaOJIMIy HCTUHHOCTH, YTO JIOTMYecKas popmyiia
SIBIISICTCS TOXKAecTBeHHO—McTUHHON: A- (A—B) —B. .

8. 3amummTe BhICKa3bIBaHUE B BHUIE (POPMYIIBI HCUUCIICHUS BBICKAa3bIBAaHUIN U
MPUBEIUTE €€ K NU3IBIOHKTHBHOW HOpMaibHOU dopme: «Eciu CBETHT COJHIE, TO
JUISL TOTO, YTOOBI HE OBLIIO IO, JOCTATOYHO, YTOOBI TyJ1 BETEP».



IIpumepHbIii BApMAHT 3aJaHUI BXOASIIIUX B KOHTPOJIbHYIO padory Ne 4
«Teopusi npUHATHSA pellIeHU, MaTeMaTHYecKasi 00padoTka

uHpopManu»

BOHpOCLI, BBIHOCMMBIC HA KOHTPOJbHYIO paﬁoTy

1. ITocTpouts epeBO pelieHUu U HATH ONTUMAJILHOE PEIlICHNUE.

2. CocTaBUTh MAaTEMATUYECKYIO MOJIENIb CUTYallMOHHON 3a]]a4i TMHEHHOTO
MPOrPaMMHUPOBAHUS U PEIIUTH 3a7auy rpa@UuecKuM METOI0M.

3. Haittu BbIOOpOUYHBIE MOMEHTHI. [IOCTPOUTH TUCTOrpaMMy HHTEPBAIbHBIX

gacToT. HaliTu pacnpeneneHne OTHOCUTENBHBIX BEIOOPOUYHBIX 4acToT. [TocTponTh
AMITUPUYECKYIO (DYHKIIHUIO paCTIPEICICHHUS.
4, HaifTu 1oBepUTEIIbHBIM UHTEPBAI.

5. HaiiTu nporuo3Hoe ypaBHEHUE JIMHENHOM PErpecCuu.

1.

Bapuanr 3aganus
[IpogaBen razer MOKymaeT y IOCTABUIMKA

razeTbl CerofHs, 4ToObl MpoAaTh Ux 3aBTpa. OH 3aKymnaer
razetsl o 300 neH. ex. 3a mauky, a npojaet no 500 neH.
en. EMy HeoOX0MMO MPUHSTH PEIIEHUE O TOM, CKOJIBKO
MayeKk ra3eT €My CIEAyeT 3aKylUTh VY IMOCTaBIINKA

CEeroJiHs, YTOOBI MPOJATh UX 3aBTpA.
OO0beM mpojax Ta3eT 3aBUCUT OT CIpPOca HAa HUX, KOTOPBIA MpoJaBer]

OLICHUBACT KAaK OTCYTCTBHUE CIIPOCA, HU3KHUU CIIPOC, CPEAHUM CIPOC U BBICOKUU
crpoc. IIpu oTcyTcTBUE cripoca Ha ra3eThl OH HE IMPOJACT HU OJHOW MAavKH, IPH
HHA3KOM CIIPOCE OH mpojacTt | mayky raser, Opu CpeaHeM — 2 Mauku, NpH

BBICOKOM — 3 MTAUYKH T'a3erT.

Kakum Oyzper ontuMmalibHOE pelieHue NpoJaBlia Ta3eT NpPU  U3BECTHBIX
BEPOSATHOCTAX CIIPOCA HA ra3eThl Ha 3aBTpa: oTcyTcTBHE cupoca 0,1, Hu3Kknii cupoc
0,3, cpeqnuii cripoc 0,4 n Beicokui crnpoc 0,27 IloctpoiiTe nepeBo pemeHun u
OIpEAEINTE ONTUMAIBHOE PELICHHE.

2.

Ha wmeGenbHoM ¢abpuke W3 CTaHIAPTHBIX

aucTOB (haHepbl HEOOXOAUMO BbIpE3aTh 3arOTOBKU TPEX
BHJIOB B KOJIMUECTBAX, COOTBETCTBEHHO paBHBIX 24, 31 u
18 mr. Kaxkapiil muct ganepsl MOKET ObITH pa3pe3aH Ha
3a TOTOBKH JIByMsI criocobamu. KonuecTBo mosryqaemMbIxX
3arOTOBOK MPH JaHHOM CIOCO0€ pacKposi MPHUBEICHO B
Tabymiie. B Hell ke yka3aHa BeIMYMHA OTXOJI0B, KOTOPBIC
MOJIy4aloTCsl MPU JAaHHOM CIOCO0€ PacKposi OJHOTO
aucTa (paHepsl.

Bup 3arotoBku | (IIT.) IpH pacKpoe Mo Crocooy

KonnuecTBO 3aroToBOK

Croco0 1 Cmoco0 2




I 2 6
I 5 4
1l 2 3
Benuuuna
2 12 16
OTXOJI0B (CM )

Omnpenenutb, CKOJBKO JUCTOB (haHepsl M MO KakoMy crmocoly cleayeT
pPacKpouTh TakK, 4YTOObI OBLIO MOJIY4YEHO HE MEHbBIIE HY)KHOIO KOJIMYECTBA
3aroTOBOK MPHU MHUHHUMAJIBHBIX OTX0JaxX. CocTaBbTE€ MaTEMaTHYECKYH) MOJEIb
3aJa4i M OMHIIUTE YKOHOMUYECKUH CMBICI MEPEMEHHBIX, IeNIeBOM (QYHKIUU U
OTpPaHUYECHUM.

Pemmmre 3anauy rpaduyeckuM METOIOM.

3. BriOopka 3aana pacrpeneaeHiueM 4acToT
Xj 0+2 1+2 2+2 3+2
N 20 10 5 15
Haiitu BbIOOpOUHOE cpeaHee, BBIOOPOUYHYIO JHMCIEPCHI0; BBIOOPOYHOE CpEIHEe
KBaJpaTUYECKOE OTKIIOHEHHE. [locTponTh rucrorpamMmMy MHTEPBAIBHBIX YacTOT.
Haiitu pacnpeneneHre OTHOCHUTENBHBIX BBIOOPOYHBIX 4acToT. [locTpouTh

AMITUPUUECKYIO (PYHKIIUIO pacTpeIeIICHHUS.
4. BeiOopka 3a7aHa pacnpeieIeHUEM 4acTOT

Xj 0+1 1+1 2+1 3+1
N 20 10 3) 15

Haiitu noBepuTenbHBIM WMHTEpBal [JIs CPEAHEr0 3HAYEHUs] IIPU3HAKA C

JOBEpUTEILHOM BepossTHOCTHIO 0,95. Hcmonb3oBaTh HaiifieHHbIE BBIOOPOYHBIC
MOMEHTBI U3 NPEbIAYIICH 3a1auH.

5. IlocTpouTs ypaBHEHHE JIMHEWHON PErPECCUU MO TAOJIHIIE BBIOOPOYHBIX
3HAYEHUN KOJMYECTBEHHBIX MPU3HAKOB X, Y

X 1 2 3 4
Y 2+1 4+1 3+1 o5+1

Tunosble 3a1anus, Bxoasimue B /13
«AJuareopa»

1. Pemuth cuctemy nuHeWHbIX anreOpanueckux ypaBHeHuit (CJIAY)
meTonoM Kpamepa.

[x+2y+z=4,
13x+4y-2z=5
14X +6Yy—22=8.

2. BBIOTHKUTE Olepanuy ¢ MaTPHUIIAMH.
1) Haiitu: 4A - 7B ,
2) Haiitu: A- B,



(2 4) (3 9)
rae /-\=|‘ | ,B=]| l

L65 L87 B )
3. Mano:a=1—-2]+5k=(1;-2;5),b=3i+j—7k=(3;1;,-7) .
Haiiru: 1) 5a—4b, 2)a,3)a-b,4)axb,5) Sy
4. ano: A(0;1), B(-1;2), C(3;1) . HaiiTu: Sy .
5. dano: & = (1;2;3), b = (9;5;6), € = (4;8;7) . Haiitu: & -b -¢ .
6. lano: A(8;3;7), B(4;3;3), C(4;5;4), D(2;2;2) .
Haiitu 1) 00bem nupamubt Viyp ; 2) 00bem napajuiesnenunena Voap -

«IIpeneasn»
Haiinure npenenst

2
1. lim (n=8)"+(n +16)
rHo(>(n—7)3—(n+2)2
2 |im15x2—6x+9
12X -6 X +1
3. lim 5X7—6X-|—4
e 2X —B6X+5
3x2—2x—12
4.Iim( . 5 )
o1l 2X T+ X" =2x-1
lim_ 2Xx°—9x-18
B vye Xo—BX =2 X412

ZNn
6. lim/ 2N+ 3

nﬁw\5n—1{n4
+
“m(2n+5\

n—)oo\ 2 n +1j

2
. 4n-=1\onn®
jim/ N+ 401

n—)ook _2n+1)

Lgﬂ_x
9. lim! 82" 7@

X—>3K 3)
10. |imsin(x2+2x—3)
H—32x2+5x—3

«IIpousBoaHbIe»
Haﬁ)IPIT-? MIPOU3BOIHYIO0 (PYHKIIUH

y=_+In(2-5x)+5/%z
6 \/-X_

1. X



y — Cth5

2, tg° x

3. y=ctg(log s (2x-15))

4. 7y3+5x5—3x+4y+x4y21=
5. Hccnenopats cpeactsaMu quddepeHnnaabsHoro HCYUCaeH!s QyHKIHIO

f(x)= x> — 2 X2+ 6X +1 1 IIOCTPOUTH €€ rpaduk.

«AnTerpananbm
Haiinute HEonpeneieHHbIE HHTETPAJIBI.

1) _.(7x3 L ax° - 8x+ 9)dx ;

2) Jsin(3x +4) dx ;

3) ¢ 1 dx;
J2+16 x2
4) _.(9—8x5 2 dx ;
1
Y dx
5)'0(5—X)\/1—X;
c i 1
6)J€ /xdx.

Breraucnoute OIIPCACIICHHBIC MHTCTPAJIbI.

1) jl arcsin’ x dx:
1 X20

J‘ dx
2) o (5= x)V1-x !

) [x* 0<x<i;
ltoa  ; FX)=15
0 * 1<x<2.

HUccnenosats CXOI[I/IMOCTB HECOOCTBEHHBIX MHTETPAJIOB.

P 5)[7—

1 X

«u¢pepeHnuanbHble YypaBHEHHS, PAAbI»

Haiigure obiee pemenue nuddepeHunanbHbIx ypaBHeHHH
1. (1+e y Yy =e Orser: | y- ¢+ 3arctg e

X ( X \
2X 2 2 { \#7 )

2. xy’:y2+1 OrtBerT: (arctgy = |n|X|+ C)



3. (x+xy)dy +(y—xy)dx=0 OtBeT: (Iny+y+Inx-x=0,x=1,y=1)

4, 4 X2y+y dy+ 5+y 2dx=0 Oteer: | ( 2= i C —arctgx 2 *\5\
(oves)ar. | AU T )
5. ydx+(/g_«/;)dy=0 OTBeT:( ;:Iny—ZJVJrC,X:O,y:O)
6. Paznoxuts dyHkImio B psia Teinopa 1mo cTeneHsm x:
a) x COS 2X;

7. Paznoxuth QyHKIuIo B psig Teitopa no creneHsm (x -1)

4 3
0)x —3x +2x+1;
2 1 cos2x
B) cOs X= -+
2 2

«Teopusi BepoATHOCTEH M MaTEeMATHYECKAsI CTATHCTHKAY

1.a) B rpynmne 10+2 ronomeit u 6+2 neBymek. I1o sxpeburo pa3birpbIBacTCs
oauH Owiiet B Teatp. KakoBa BeposITHOCTH TOTO, YTO OUJIET MOTYYHUT JEBYIIKA?

1.6) Cpenun 98+3 HOBOpOXJIEHHBIX OKa3ajoch 958+3 ManmpuukoB. Hailitu
CTaTUCTUYECKYIO BEPOATHOCTh POKICHUS MAJIbUMKA.

1.8) Touka OpoieHa Haymady BHYTpb Kpyra paaumyca 3+2 cMm. Kakosa
BEPOATHOCTh TOTO, YTO PACCTOSIHUE OT TOUKHU JI0 IIEHTpa OKaXeTcs MeHbie 1+2
cMm.?

2. JIuckpeTHas ciiydaifHasi BeIMurMHa & 3a]]aHa 3aKOHOM pachpe/ieIeHUs

E 0 1 2 3

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

Hairtu: M&, D¢, o€.
3. HempepoiBHas cirydaiiHasi BeTMUMHA & UMEET TUIOTHOCTh PACIIPECIICHUS
f(X)=A X, ecri 0 < x < 3; f(X)=0, e x [0;3].
Haittu: A, ME D, o,

4. Beibopka 3a1aHa pacrpeiesieHueM 4acToT

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

N 15 5 10 20

Haiitu BEIOOpOYHOE cpeiHee, BHIOOPOUHYIO TUCTIEPCHIO; BBLIOOPOUHOE
cpeaHee KBaApaTHYeCKOE OTKIOHEHUE.

«MaTtemaTnyeckas JJOrMKa U JUCKPEeTHAS MATEeMAaTHKA
3anauva 1. 3anucaTth aHANUTUYECKH 001acTh A, 0003HaYeHHYIO Ha puc. 1



Puc. 1

3angaua 2. [loctpouts rpaduuecku 001acTh, 3aJaHHYIO AHATUTUYECKHU:

y+x<1,
D=1y*-x<0,
(x-1)%+ (y—1)°< 1.

3amawa 3. Ha puc. 2 mnpexacraBieHa puarpamMma Oitnepa—Benna s
mHOxecTB A, B, C, D c U .. 3aniucarh aHAIUTUYECKUM BBIPAXKCHHUEM BBIJICIICHHYIO
gacTh o0nactu U, ucnons3ys nepemennsie A, B, C, D u onepanun: o0be1MHEHHE,
nepeceveHue, TOToJMHEeHNE (OTPUIlaHNEe).

Puc. 2

3agaua 4. CocTtaBUTh TaOJIUILy HCTUHHOCTD JIOTHYECKOTO BBIPAYKECHUS:

A—>(B—>A-B)
3agaya 5. 3amucath B BHAE JIOTUYECKOM (OPMYJbl yMO3aKIIOUYEHUE.
[IpoBepuTh HCTUHHOCTH (POPMYJIBI.

«Ha neHp poxaeHus ObLIO pEUIEHO KYNUTh acTPhl WIM T€OPTUHBI. BbUIO Takxke
pEelIeHO0, 4YTO KYIUICHHBIE IBEThl JOJHKHBI ObITh CBETJIBIMU M KpacHbIMHU. B
Mara3vHe BBIICHWJIOCh, YTO BCE CBETJIbIE acTpbl HE KpacHbie. BwiBon: Obuin
KYILJIEHBI TEOPTUHBI.

Oteer:(Av I')CK (CA- K)— I’ — ucTusHOE.

3agaya 6. Pemmth 3amady, (opmann3oBaB ee colep)KaHHE CPEICTBAMU
MCYHCJICHUS BHICKa3bIBAHHI.



YceaoBue 3agaun. Cosepuieno yo6wuiictBo. [lomospeBatorcs bpayn, JxoH,
Cmutr. OnuH U3 HUX OpaT yOMTOro, Ipyro — cocell, a TPeTUH — CIydalHbIN
3HakoMbI. Ka)kJplil U3 HUX caenan 3asBiIcHUeE.

bpayn: Eciiu Hu 4, HU J[)KOH HEBUHOBHBI, TO CMUT TOX€E HEBUHOBEH.

Cmum: YtoObl 0OBUHUTH MeHS U bpayHa, nocTaToyHO mHpusHaTh J[KoHa
HeBMHOBHBIM. Ho /[OH BHHOBEH. 3HAUMT, HEJIb3sl CUUTATh, YTO HU 5, HU bpayH
HEBHHOBHBI.

Jlotcon: ECIM MeHS cOYTYT BUHOBHBIM, TO CMHTY yAacTcsi OnpaBHaThCs
TOJIBKO TOT/1a, Koraa onpasaaercs bpayn. Ho BunoBen 6o Cmur, mubo bpays. A
sl HECBUHOBEH.

Cnedoeamens cooOIUI, 4YTO TpaBAy CcKazal ToOJIbkO OpaT yOurtoro, a
ocCTabHBIC MO103peBaeMble conrainu. Kto yowuitna? Kak gpamunus youtoro?

OTtBerT:
Bpayn:Bj— C
Cmum:(J] — CE)({— C5 )—»
Iwcon: (I —-(C— b)) (C @B)]]

Ykazanue. CoctaBpte Ta6JII/II_[y HCTHUHHOCTHU U IIPOBCINUTC €C aHAJIN3 HA IIPCAMCT
BOIIpOCa 3aaa41, YUUTbIBAA 3aKJIFOYCHHUC CJIG,ZIOB&TGJIH!

3. CoctaBuM Ta6JIHHy NCTHUHHOCTHU OJIA ITOA03PCBACMBIX.

[Ipexne ynpocTUM HEKOTOPbIE TOKA3aHUs M0J03PEBAEMBIX.
Bpayn:5J—»C=BEv]vC

CMum.'(_
IDoicon: - o= B -
bpay | Cmu | xo
Ne B C [ H T H
010 0O 1 0 0
110 0 1| 1 0 0
210 10 0 0 0
310 11 1 1 0
411 00 1 0 1
511 01 1 1 0
611 10 1 1 0
711 11 1 1 0




N3 cooOmienus ciemoBaTess HaC JOKHBI HHTEPECYIOT MOCIEIHNE TPU CTOJIONA U
CTPOKH CpeIH HUX, B KOTOPBIX J1Ba 0 — 1Ba 0OMaH 1 ogHa 1 — BepHBbId OTBET. Y
HAaC TAKWX CTPOKH JBE: HyjneBas u mneppas. B wHyneBoil crtpoke b=C=/[=0 —
HEBUHOBHBIE, HO CpEIU HUX TOYHO €CTh YyOuWiilla (UM HECKOJbKO). 3HAYUT,
ocTaeTcs ToJIbKO mepBas ctpoka ¢ koopauHatamu (BC/[)=(001). Urak, b,C —
HEBUHOBHBI, /| — BHUHOBEH. 3HauuT, [[»0oH — yowuiina.

«Teopust npUHATHSA peLICHUIN»

3agaya 1. AO «Doro U 1uBeT» - HEOOJBIION MPOU3BOJUTENIb XUMHYECKUX
pPEaKTUBOB U OOOPYIOBaHMs, KOTOPBIE HCIOJIB3YIOTCA HEKOTOPBIMU (DOTO
CTYIUSIMU TIPH W3TOTOBICHUH 35-MM (punmbMoB. OAMH U3 MPOAYKTOB, KOTOPBIHA
npenaraer «®oro u user», - BC-6. [Ipesuaent AO nporaer B TEUYECHHUE HEAECIH
11, 12 unu 13 suukoB BC-6. OT npoaaxu kaxaoro simka AO nomydaet 35 1001.
npubbui. Kak u MmHorue ororpaduyeckue peaktuBbl, BC-6 umeeT oueHb Majbii
cpok ronHoctd. [loaToMy, ecnu SIIUMK HE NPOJaH K KOHILYy HENENW, OH JOJIKEH
ObITb YHUUYTOXKEH. Kaxapli sImMK O0OXOAWTCS NpEeANnpuaTui0 B 56 1O
Beposthoctn mpomgare 11, 12 wm 13 gmuKOB B TEYEeHHWE HENEIH PABHBI
cootBerctBeHHO 0,45; 0,35; 0,2. Kak BbI coBeryere mnocTynuTh? Kak BbI
MOPEKOMEHIyeTe MOCTYNUTh, eciu Obl «PoTo U 1BeT» Mor caenath BC-6 ¢
100aBKOM, 3HAUUTEIBHO IIPOAJIEBAIOILEN CPOK €ro TOAHOCTHU?

3agaya 2. HeOonbmas yacTHas ¢upMa MOPOU3BOJUT KOCMETUYECKYIO
MPOAYKLMIO I MOAPOCTKOB. B Teuenune mecsama peamusyercs 15, 16 mmm 17
ymakoBOK ToBapa. OT mpojaxu KaxJol ynakoBku (upma momydaer 75 pyo.
npuoObLTH. KocMeTrka mmMeeT Maliblii CpOK TOJJHOCTH, MOATOMY, €CJIM yIIaKOBKa HE
npoJaHa B MECSYHBIA CpPOK, OHa JIOJDKHAa OBITh YHHUUYTOXEHA. [locKOombKy
IIPOU3BOJICTBO OJIHOM YIMakoBKW oOxomutca B 115 pyO., morepu Qupmbl
cocTaBiisArOT 115 py0., ecnu ynakoBka He TpojilaHa K KOHIYy Mecsiia. BepositHocTu
npoaath 15, 16 wim 17 ynakoBOK 3a MecsI] COCTaBIsAOT cooTBeTcTBeHHO 0,55; 0,1
u 0,35. CKOIbKO yNAaKOBOK KOCMETHKU CJEAyeT MpPOU3BOAUTH (upme
exeMecssuHo? KakoBa omagaemas CTOMMOCTHAs LEHHOCTh JTOrO peleHus?
CKOJIBKO YITaKOBOK MO>KHO ObLIO ObI MPOU3BOJUTH MPU 3HAYUTEILHOM MPOJIJIEHUU
CpOKa XpaHEHUs! KOCMETUYECKON MPOAYKIUU?

«MartemaTu4yeckas o0padoTka HH(pOpMALMMN
3anaua 1. BoeiOopka 3a1ana pacnpeieieHueM 4acToT

X; 22 23 24 25
N 20 10 5 15




Haiitu BBIOOpOYHOE cCpemHee, BBHIOOPOUYHYIO JAHCIIEPCHIO; BHIOOPOYHOE
CpemHee KBaJpaTH4ecKoe oTkioHeHue. [locTpouTh rucrorpaMMy WHTEPBAIbHBIX
gacTtoT. Halitu pacrpeneneHie OTHOCUTENBHBIX BBIOOPOUYHBIX YacToT. [locTponuth
AMITUPUIECKYIO (DYHKIIHIO PACTIPEICIICHHUS.

3anaua 2. BeiOopka 3aana pacrpeieieHueM 4acToT
Xi 22 23 24 25
N 20 10 5 15

HaiitTu noBepuTenpHBIM HMHTEpBAl Uil CPEOHEr0 3HAYEHUS IPU3HAKa C
JIOBEPUTEIHLHOM BEPOSTHOCTHIO 0,95.
3apaua 3. [locTpouTh ypaBHEHUE TUHEUHOU perpeccuu mo Tadiuie
BbIOOPOYHBIX 3HAUYEHUI KOJIMYECTBEHHBIX MTPU3HAKOB X, Y
X 2 3 4 3)
Y 9 8 6 3

Kpurepuu onenku (IMCbMeHHbIN 0TBET)

100-86 GamioB - ecnu OTBET IOKa3bIBACT IIYOOKOE M CHUCTEMATUYECKOE
3HaHHWE BCETO MPOrPaMMHOTO MaTepHaia, a TakKe OCHOBHOTO COJEp)KaHUS U
HOBAIMH JIEKIIMOHHOTO Kypca IO CpaBHEHUIO ¢ y4eOHOU smrepaTypoil. CTyaeHT
JEMOHCTPHUPYET OTUETIMBOE U CBOOOHOE BiIa/IEHNE KOHIIETITYAIbHO-TTIOHSITUHHBIM
armnapaTroM, Hay4HbIM SI3bIKOM M MaTeMaTU4YE€CKOW TepMHUHOJIOrheu. Jlornuecku
KOPPEKTHOE MU3JI0)KEHHE OTBETA.

85-76 - OamioB - 3HAHUE Y3JOBBIX MPOOJEM MPOrpaMMbl U OCHOBHOIO
collepKaHUsl JIGKITMOHHOTO Kypca; YMEHHE TI0JIb30BAaThCS KOHIENTYaJIbHO
MOHSITUIHBIM allllapaToM B IMPOIIECCE aHalu3a OCHOBHBIX MPOOJEM B paMKax
JaHHOW TeMbl. B 1emoM JIOTMYeCKH KOPpEeKTHOE, HO HEe BCerja TOYHOE U
apryMEHTHUPOBAHHOE M3JI0KEHUE OTBETA.

75-61 - Oamn - ¢QparmeHTapHble, MMOBEPXHOCTHBIE 3HAHUS BAKHCHIIINX
paslesioB MPOTPaMMBI M COJEPXKAHUS JICKIIMOHHOTO Kypca; 3aTPyIHECHHS C
WCIIOJIb30BAaHUEM HAYYHO-TIOHSITHMHOTO amnmapara M TEPMHUHOJOTHU Y4eOHOU
OUCIMIUTAHBL, CTPEMJICHHWE JIOTMYECKH OMPEICIIEHHO W  IOCJIeI0BATEIHHO
W3JI0KHUTH OTBET.

60-50 OGannoB - He3HaHHWE, JUOO OTPHIBOYHOE NPENCTABICHHWE O JIaHHOMN
npobiieMe B paMKax yudeOHO-TIPOrpaMMHOTO MaTepuaia; HEyMEHHE HCIOJIb30BaTh
MIOHATUMHBIN anmnapar; OTCYTCTBUE JJOTUYECKOU CBA3U B OTBETE.



3910 cootBeTcTBYET: 100-86 6AIITOB — «OTINYHOY, 85-76 OAIIOB — «XOPOIIIO»,
75-61 OamnoB —  «yJOBJIETBOpPUTEIBHO», He Oomee 60 OamioB —
«HEYIOBIICTBOPUTEIIEHOY.

TecTtupoBanue sBisiercss (OpMO  KOHTPOJSL YCBOCHHS CTYyJIEHTaMU
TEOPETUYECKON YacTH Kypca. BBINOMHAETCS CTyIGHTaMH BO BpeMs MPAKTHUYECKHUX
3aHATHI MO 3aBEPIICHUIO U3YUYEHHS YaCTH PA3/IEIOB Kypca BXOASIINUX B TECT.
TecTupoBaHHe NPOBOAMUTCS B KOMIBIOTEPHBIX KJIACCAX COTJIACHO PACIHMCAHMIO.
Bpemst npoBenenust TectupoBanusi: 2 yaca. O0beM KaKJI0ro TecTa cocTaBisieT 45
TECTOBBIX 3aJIaHUN.

TecroBble 3aganus

1. Matpuueit A pa3MepHOCTH MxN Ha3bIBaeTCs TadIMIA
a) cozieprKaiiias N CTpoK U M CToJI0IOB

0) comepaxariasi M CTpoK U N CTOJIOIOB

B) cojieprkaliasi M CTpokK

T) cojiepxaiiasi N cToyid1oB

(67 (23)

2. CymMa MaTpuiL | |+ \ | paBHa
Lgo) Las) (1310)
(13 5) (8 10) (8 10) r)|
a)l‘ \| 6)|\ |\ BH\ || kl 12 14)
17 9/ w0 12 ) \12 14)
(2 3)
3. IIponsBeeHnEe MAaTPULIBI | | Ha 4uciio 6 paBHO
L J (12 18)
4 5 I‘)|‘ \l
(12 3) (2 18) (12 18) \ 24 30/
2) |\ \| 0) |\ |\ B) |\ ||
\24 5) \4 30 ) \ 4 5)

4. JInnna BekTopa \a\: \(al; ap ; a,i)) paBHa

2 2 2 2
a) A a -a 6)\/a +a +a
1 2 3 1 2 3
L 4 Z
B) /a+a +a ra-+a +a
1 2 3 1 2 3

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

6. O6beM mapasuteNenueia, 00pasoBaHHOTO BEKTOpaMHu &, b , € , paBeH

a)Vn = 1'|a_'b_'e_| 6)Vn= d'U°E

ap ~ ap






B) Vnap:|§'6'§| r) Vnap=|§><6>< 5‘

7. YpaBHEHUE IPSIMOH C YTIOBBIM KO3 (HUIIUEHTOM

X=X1_ Y=V _
a) =Xy =y oO)y=ax+b
2 1 2 1
B) AX+By+C=0 r)x/a+y/b=1

8. Ykaxure popmyiry IepBOro 3aMeyaTeIbHOTO pe/era

(1) (n+2)"
a) lim 1+ __|=e 6) lim| |=e
L n)J e\2n+1)
B) limsin x =1 r) limcos x =1
x—=0 X x>0 X

9. HGOHpCIICJIGHHOCTBIO ABIICTCA
a) 6) B) r)ec

10. Haittu ipenen lim sin 6x

x—0 5X
a) oo 0)0 B) 1,2 r) 1
X,+4Xx+3

11. Haiitu npenen lim
o 2X2—2%—3
a) oo 6)0 B) 0,5 r)-1

12. ®dynknus f(X) HenpepsiBHA 1 yObIBaeT B obactu D, eciin
a) f'(x)>0 0) f'(x)<0 B) f”"(x)>0 r) f"(x)<0

13. Ecnu B Touke xg ¢pyHkuus f(X) umeer s3kCTpeMyM, TO BBITOTHSACTCS
a) f'(x0)=0, f"(x)=0 0) f(x0)=0

B) f'( o) =0 wnu He cymecTByeT r) f"(Xo) =0 unu He cymecTByeT

14. Haiitu npou3BOaHYI0 PYHKIIMHU Y = COS x>-5
a) y’:—sinx3—5 6)y’=33inx3

B) ' =-3sin X2 r)y':—3xzsin X

15. Haiitu mpousBogHy0 QyHkmmu Yy = (2 — x)2



a) y'=2(2-x)
B) y =—2(2 — X)

6) ' =(2-%’
Ny =-@2-x)

16. Touka gBUXKETCS NMPSIMOJIIMHENHO 10 3aKOHY S = {+ 3t 2 . BBIYHCIIUTH CKOPOCTh

npH
t=1.
a) -4 0)5 B) 4

r)-5

17. JIBe TOUYKM OJTHOBPEMEHHO HAYAJIM JIBUTATHCS 110 MPSIMOM 11O 3aKOHAM

S =t —3t° +10t -1,

1 2
CKOPOCTH CTaHYT PaBHBbI?

a)3 0) 2 B) 1

3 o
S =t"-2t+5. B Kkakoiit MOMEHT OT HayaJia JABMOKCHUSA UX

r) 1,5

18. ITepBooOpa3Hoii pynkuuu F (X) HaseiBaeTcs ¢ynkuus f (X) takas, dro:

a) FX)=f'(x) o©)F'(X)=f(X)

B) F'(X)=1'(x) nFX)=f(X)

19. UHTETpai ot X" , N#—1, mo dx paBeH

n+1 1

ay(n+1)x ~+C &) nx"

20. MaTerpan ot Sin X dX paBeH
a)cosx+C 0) sinx+ C

21. Ecmu ¢ €[a,b], TO

b a c
a)jf(x)dx:jf(x)dx+_[f(x)dx
a c b

b a b
B)jf(x)dx:jf(x)dx+,[f(x)dx

1
22. UHTerpan ot _[ X% dx paBeH
0

1 x3
a) 2x 0)—
) 0 )3

1
0

B) X ¢ r)x+C
n+1
B) —CoS X+ C r)—sinx+C

b c c
6)_[f(x)dx:_[f(x)dx+jf(x)dx

b c b
r),[f(x)dx=,[f(x)dx+jf(x)dx

3 2

1 2

1
0




23. Kakoe u3 npuBeeHHBIX HIDKE YpaBHEHUH ecTh AU PepeHiraibHoe
ypaBHEHHUE |-ro mopsaka ¢ pa3aeasatouUMUCs EPEMEHHBIMU?

2
a) (x+y)dx+x " ydy=0, ©0) Vx 4+ ydx—2ydy =0,

2 2
B)y -xy =2y, N)y-y=y +x .

24. Kakoe u3 npuBeJIeHHbIX YpaBHEHUH 1-T0 mopsaka?

2 2 2
a)y —=2y"=xy , 0)xy'-y=x, B)Y'-3y'=X, D)xy=2y+y.

25. B kakom npuMepe MOKHO Pa3JeiUuTh epEeMEHHbIE?

2) ezxdx—(4+e2x)ydy=0 ) o) ' =3 ,
, T) x+y+ldx+2x+3y+2dy=0.

2
B) (xz_y )dx+xydy:0 ( ) ( )

26. Ecinu n — o0Iiee 4KcIo 3JI€MEHTAPHBIX MCXOI0B; K — YHCIIO 3JeMEHTapHBIX
HCXOJ0B, OJAronpusiTHBIX COOBITHIO A, TO KJIaCCHYECKas BEPOATHOCTh COOBITHSI A
paBHa

a)P{A}:E(S)P{A}:nEk B)P{A}=% , r)P{A}:l—%

27. B ypue 8 mapoB. M3 Hux 3 6enbIX U 5 4epHBIX 11apoB. BeposTHOCTh U3BIIEYb
OeJbIil map paBHa

a) 3 0) 3 B)
5 8 +3+5

30
8

ool o

28. Ecmu n — gmcno ucnbitanuii; K — ancio mosiienus coowitus A, To
CTaTUCTUYECKasi BEPOSITHOCTh COOBITHS A paBHa

a)P {A}=1-k 6)P {A}=k B)P {A}= k r)P {A}=n
cm n cm n cm n+k cm k

29. lucniepcueit TUCKPETHOW CITyYaifHON BETMUYUHBI & HA3bIBACTCS

a) Dé= ZK(XK V% 6) D&~ Zk(xk VG
=1 =1

B) DE= Z(kxf—w)2 ok r)Dé= %(Xk ~ME) pi
- =1

30. Inst BBIYKMCIIEHUS 3HAUEHUIN JUCIIEPCUN JUCKPETHOM CIIy4YallHOM BEJIMYMHBI &

MOKHO HCIIOJIb30BATh BLIPAKCHHUC



2

9 DE= 2(cpi ~Mé) 9 D= 24 pi - (Me )

n 2 N 2
»)DE= 2xcp” — (M¢) 0 Dg= 20" P - (M)
31. dynkuMen pacnpeneieHus ciy4yaifHoW BEeTMYUHbI £ Ha3bIBACTCA
a) uarerpan BeposatHoct F(X) = P{ E< X}

6) BepostHocts F(X) = P{x <1}

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

r) npousBoaHas BepostHocta F(X) = P{ E< X}

32. OyHKIMS pacupeneneHus 00JaaaeT CBOUCTBAMHU
a) F(x)>1 0) F(x)<0

B) F (X) MmonoToHHO yObIBacT 1) 0 <F (X) <1

33. Kakoe camoe 00JIbIlIoe MHOKECTBO, eciid A U B HemycThbie?
a)A|B 0)ANI B) A UB rANB

34. Kakoe MHOkeCTBO TycToe, ecii A u B Hemyctoie?
a)A UA 6)A NA B) O UB A\ A

35. Kakas omnepariusi Ha3pIBa€TCsl HECTPOTUM BKITIOUYEHHUEM MHOKECTBA?
S 6 n€

36. B kakom cirydae o0benrHeHNE MHOXKECTB A, B, C paBHO MHOXXECTBY A,
eCJIM A ¥ ero JONOJIHCHHE HEMyCThIe MHOXKeCTBa?

a)B=A,C=A ©6)B=A\A C=A B)B=A, C=A r)B=A\A C=A

37. B kakom cirydae o0bennHeHEe MHOXKECTB A, B, C paBHO MHOXXECTBY A,
€cu A U ero JIONMOJTHEHUE HEMyCThIe MHOYXKECTBa?

38. Kakas norudeckast GyHKUHMS SIBIASETCS JTOKHOMN?
a) AVA 6)A-A BJA@A 10->A



39. Kakast noruueckasi GyHKIIMS SBJISICTCS HCTUHHON?
a)l®A 0) A @A B)l—> A A —->A

40. Kakas noruueckast QyHKIUS SBJISAETCS UCTUHHOMN?

a)1~A 6)A @A B)A—> B r) A— A

41. OTHOCUTEIBbHBIMU BLI6OpOIIHI>IMI/I JacTOTaMM Ha3bIBAOTCA OTHOIIICHUA .
a)nj/n o)n/nj B)nj/(n+nj) ryn/n+nj)

42. CTaTHUCTHYECKHUM PACIPEICIICHHEM OTHOCUTEIBHBIX BEIOOPOUHBIX YaCTOT
Ha3bIBACTCs TAOIUIA, B KOTOPOUW MPUBOJATCS a) OTHOCUTEIHHBIC BRIOOPOYHBIE
YaCTOTBI

0) BRIOOpPOUYHBIEC YACTOTHI U OTHOCUTEJIbHBIC BHIOOPOUYHBIE YaCTOThI

B) BEIOOPOYHBIC 3HAUYCHHS M BHIOOPOYHBIC YaCTOTHI T') BEIOOPOYHBIE

3HAYCHUS U OTHOCUTEIbHBIC BHIOOPOYHBIC YaCTOTHI

43. DMnupuyeckast yHKIUS pacipeeeHus F); (X) cyuaiinoli BenuurHbI X

BBIYUCIEICTCSA YCPC3 OTHOCUTCIIBHEBIC BI:I60pO‘-IHI)Ie HJaCTOTbI a)J CJICOYIOIIUM

obpazom
a).
j
2) 2] 6) 2wjn B2 — 1) 2w +n)
jroj<x jioj<x jioj<x jioj<x

44. Dmnupuyeckast QyHKIUS pacpeeIeHus F); (X) ciyuaitHol BenmuuMHBL X 5TO

BCPOATHOCTDL TOI'O, 4TO

a) X <X 0) X>X B) X =X r) X >X

45. DMnupuyeckast QyHKIUST pacpeeIeHus F); (X) ciyuaitHol BenuuMHBL X 5TO

a) MOHOTOHHO yObIBarOIIast PyHKITUS 0) HenpepbIBHAs QYHKITUS
B) TTOCTOSTHHAS BEJTMYUHA r) cTyneH4yaras QyHKIHs

Kpurepuu ouneHku recra

CTyneHT mosyyaer OLIEHKY «OTJIMYHO» IpU BbINOJHEHUM oT 86 mo 100%
TECTa, «XOPOILIO» MPHU BBINMOJHEHUH OT 76 10 85% Tecra, «yAOBIETBOPUTEIHHOY
P BBITIOTHEHUHU OT 62 110 75% TecTa, «HEeyI0BIETBOPUTEIIBHOY» MIPU BBIITOTHEHUN
MeHee 62% TecTa.



