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1. Henu u 3aaa4u gucunannbl «Beicmas matemaTukay: Llens yaeOHOM
NMCIUILINHBI 3aKJIF0YAETCS B TIOJYYCHUH 00y4YaIOIUMHUCS TCOPETUICCKUX 3HAHUM

e [ToarotoBka B o0siacté GyHIaMEHTAILHON MaTeMaTHKH

e hopmupoBanue o6mekynbTypHbiX (OK) m oOmenpodeccHoHambHBIX KOMIIETEHITUI
(OIIK): OK-7, OIIK-1.

® IPUBUTHE HABBIKOB COBPEMEHHBIX BUOB MaTEMaTHUYE€CKOTO MBILIUICHHUS;

3ajiaun y4eOHOM TMCIUIIUHBL

¢ hopMHpOBaHUE TOTOBHOCTH HCITOJIE30BAHUS MATEMATHUYECKUX METOJIOB B

MPAKTUYECKON U MPOQPeCCUOHANBHOMN AeATeIbHOCTH;

e bopmupoBanue  ymeHHS ~ pa30uparbcs B NPO(PECCHOHAIBHBIX  BOIPOCAX,
c(hOpMYIIMPOBAHHBIX HA MATEMATUYECKOM SI3BIKE;

® IPUMEHEHHE MATeMAaTUYECKUX MOHSITHH MpPU ONHUCAHUU THUIIOBBIX MPOGECCHOHATBHBIX
3a]1a4 U UCIOJIb30BaHNE MAaTEMAaTHYECKUX METO/IOB IPU UX PEIICHUU.

2. Mecro mucuuniuebl B cTpyktype OIIOII: VYuyeOnas nucuuruinHa «Beicmias
MaTeMaTHKa» peaan3yercs B 0a30BOi 4acTH OCHOBHOH MPOQeCcCHOHAIBHON 00pa3oBaTeIbHON
NporpaMMbl 1O HampapjieHuto nmoArotoBku  15.03.02 TexHoJsiornyeckue MAIIMHBI M
o0opyaoBaHue 3204HOI (POPMBI 00yUeHMUS.

Nzyuenue y4eOHON mucHUIUIMHBI «Bblcmiasi MateMaTuka» 0a3upyeTcs Ha 3HAHUSX U
YMEHUSX, TOJYYCHHBIX OOYYaIOUIMMHCS PaHEe B XOJE OCBOCHHS IMPOrPAMMHOTO MaTepuaa
psiaa ydeOHBIX [UCUUIUIMH: IIKOJbHAasg MporpaMMa Io anredpe, TreoMeTpuu, HayalaM
MaTeMaTUyecKkoro aHaiusza. HeoOXxonuMo Takke  HMETh XOPOLIME HABBIKM MaTEeMaTHUYECKHX
BBIYMCIICHUI U penieHus 3a1a4 B pamkax EI'D nmo maremaruke.

N3yuyenue y4yeOHON IuCHUIUIMHBI «BbIcIIasi MaTeMaTHMKa» SBiseTcs 0a30BBIM IS
MOCIEAYIOIIETO  OCBOCHMSI ~ IPOrpaMMHOrO  MaTepuana  y4eOHbIX  JUCIMIUIMH  Kak:
WupopmalinoHHble TEXHOJIOTUM B MpodeccuOHAIbHON nedrenbHocTH, Mexanuka; Teopus
CUCTEM U CUCTEMHBIN aHaJIu3, DIIEKTPOTEXHUKA U 3JIEKTPOHUKA U JP.

3. TpeGoBaHusi K pe3yJIbTaTaM OCBOCHHA THCHUILINHBI «BpIcIIas MaTeMaTHKa» !

[Tpouecc n3ydeHus TUCHUILUIMHBI «Bpicmiasi MaTeMaTHKAa» HalpaBieH Ha GOPMUPOBAHUE
CIEYIOINUX 00IIeKYJIbTYPHBIX, o01enpodeccuonanbubix komnerenuuii: OK-7; OIIK-1 B
COOTBETCTBUM C OCHOBHOM mHpodeccHOHaIbHOW  00Opa3oBaTeNbHOM  MPOrpaMMoil MO
HanpasyieHuto noArotoBku 15.03.02 TexHoJsioru4yeckue MamMHbI 1 000pyAOBaHHE 3209HOM
(¢hopmbI 00yueHuUs.

B PE3YIBbTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH:

3name: OCHOBBI JIMHEHHOW anreOphl, OSJIEMEHTHI AHAIUTHYECKOM TEeOMETpUU U
MaTeMaTHYECKOTO0  aHaIW3a, TEOPHID BEPOSITHOCTH W  MaTEMaTHYECKYKH)  CTaTHCTHKY,
HEOOXOAUMBIE JIISI  PEIICHWS TEXHHYECKHX 3aJad; CYIIHOCTh CaMOOpPraHW3allid U
caMo00pa30BaHMs; CYIIHOCTh M CHEIU(PHUKY KAaYECTBEHHBIX W KOJUUYECTBCHHBIX METOJIOB
uccnenoanus (OK-7, OIIK-1).

YMeTh: NIpUMEHATh METObI JIMHEHHOM aareOpbl U 3J1€MEHThl aHAJTUTHUYECKONH IreOMEeTpUU
JUIs  pelIeHUs] TEeXHUYECKUX 3ajady; MOTHBHUPOBaTh ce0d Ha CaMOOPraHM3alMi0 |
camMo00pa3zoBaHue; UCIOJIb30BaTh KAaYECTBEHHbIE M KOJWYECTBEHHBIE METO/bI HCCIEIOBaHUS,
YMETh HCIIOJIb30BaTh OCHOBBI MaTe€MaTW4YeCKMX 3HAaHUW TpU OIEHKEe H(PPEeKTUBHOCTU
pe3yJIbTaTOB JAESATEIBLHOCTH B pa3indHbIxX cepax (OK-7, OITK-1).

B.Tla}leTL: HaBbIKaMU MMIPUMCHCHUA COBPEMCHHOI'O MaTCMATUYCCKOI'0O HHCTPYMCHTApUs IJIs
pemiCHuA HpO(l)eCCI/IOHaJ'II)HI)IX 3aaa4, MCTOJII/IKOfI IMOCTPOCHUSA, aHalin3da W MPUMCHCHUA
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MAaTEMATHUYCCKUX Moneneﬁ AJI1 OLHCHKH COCTOSHHA W IIPOrHO3a pPAa3BUTHA ISKOHOMHUYCCKUX
SBJICHUH U MPOLIECCOB; HaBBIKAMU CaMOOPTaHU3AIMK U caMo00pa30BaHus B Mpo¢ecCHOHaATbHON
cdepe; crmocOOHOCTRIO pellaTh CTaHIAPTHBIE 3a1auu npodeccruonanbHon aesrenbHocTr (OK-7,
OIIK-1).
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUs 10 JUCHHUIJIMHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATaAMM 0CBOEHHUsI 00pa30BaTeIbHOM MPOrpaMMblI

[Tpouecc n3ydeHus MUCHUIUIUHGI «Bpiciias MaTeMaTHKa» HarpaBjieH Ha GOPMUPOBAHUE Y
o0yJaromuxcst MO TporpaMMme BbICHIET0 OOpa3oBaHUS — MporpamMme OakalaBpuaTa — IO
HanpapjieHu0 nmoArotoBku 15.03.02 TexHoJsiornyeckrue MAIIUHbI U 000PYI0BaHUE 320YHOM
¢opmMbl  00y4eHHs, HampaBieHHOCTh (mpodmisr) MalIMHBI M annaparbl NHUIIEBBIX
NMPOM3BO/ICTB CIICAYIONUX OOIIEKYIbTYPHBIX U 00uIenpodeccHoHaANbHBIX KoMneTeHuil OK-
7, OIIK-1.

Koa n onucanue I[lnannpyemMble pe3yabTaTbl 00y4eHHUsI

KOMIIETEHIIMH o JUCHHILJINHE
3HaeT: OCHOBEI BRICIIEH MaTeMaTUK M MaTEMaTHUSCKHE METOIbI
HCCIICAOBAHUS.
YMeeT: oCylIecTBIATh NOA00P HEOOXOAUMON HAYYHO-
OK-7 cmocoOHOCTBIO K | METOAMYECKOH, INTEPATYPHI 10 MATEMATHUKE; YCTAaHABIMBATH

CaMOOpTaHU3aIH U
caM000pa30BaHUIO

MPUYUHHO-CJIEACTBEHHBIE CBSI3U MPU PEIICHUH MAaTEMaTHYECKUX
3a/1a4, MCIOJIb30BaTh HA MPAKTUKE BBIICNIEPEUNCICHHBIC 3HAHNUS.
Baageer: MeTogamMu Hay4yHO-TBOPYECKOTIO IIpoliecca
UCCJIEIOBAHHM, CTIOCOOHOCTBIO K CaMOOPTraHU3alluy U
€aM000pa30BaHHUIO.

3HaeT: OCHOBBI JIMHENHON ainreOpbl U AJIEMEHTHl aHAIUTUYECKOU
reoOMeTpUH, MaTeMaTUYeCKOro aHanu3a, auddepeHuanbHbIX
YpaBHEHUH, TEOPUU BEPOATHOCTEN U MATEMAaTUYECKON CTaTUCTUKHU
HE00XO0IMMbIe JUIs peleHus CTaHJAPTHBIX 3a/1a4
POECCUOHAILHON JESITENIbHOCTH.

Ymeer: [lpumeHATP MaTeMaTHYECKHE METOABl MAJI PELICHUS

OIIK-1 cocoOGHOCTRIO K
MIPUOOPETEHUIO C
OO0JIBIION CTEIIEHBIO

CaMOCTOATECIIBHOCTHU CTAHJAPTHBIX 3aJ1a4 HpO(l)eCCI/IOHaJILHOﬁ NCATCIIBHOCTH.
HOBBIX 3HaHUII ¢ Buaaneer: HaBBIKAMHU IPUMEHCHHS COBPEMEHHOTO
WCTIOJIb30BaHUEM MaTEMaTHYECKOTO WHCTPYMEHTApUsl ISl PEIICHUS CTaHIApTHBIX
COBPEMEHHBIX 3a1a4 MPO(ECCUOHATHLHON IEATETLHOCTH, METOAMKON MOCTPOCHHMS,
00pa3oBaTeNbHBIX U aHaJM3a W MPUMEHEHHs] MAaTEeMaTHYSCKUX MOJEJICH ISl OLIEHKH
HHGPOPMAITMOHHBIX COCTOSIHHSL W TPOTHO3a PA3BUTHS DKOHOMHYCCKHX SIBJICHUU U
TEXHOJIOTHA MPOIIECCOB, CHOCOOHOCTBIO K MPHOOPETEHUI0 C  OOJNBIION
CTEMEHBI0 CAMOCTOSITEILHOCTH HOBBIX 3HAHHH C MCIOJb30BAHUEM
COBPEMEHHBIX 00pa3oBaTeIbHBIX u WHPOPMAIIMOHHBIX
TEXHOJIOTHIA.

4. O0bemM IMCUMINIMHBI M BHIAbI Y4eOHO#l padorbl (pasgeiasiercss nmo gopmam

00yueHus)

OO0mmas TpyI0eMKOCTh YICOHOH TUCIUTUTHHBI COCTABIISIET 16 3a4eTHBIX eINHUII.
3aouHasi popma oOyueHust

. Bcero CemecTpsbl
Bun yuebnoit paboTbl HACOB 1 5 3 1
AyauTOpHBIE YueOHbIe 3aHATHS, BCEro 32 8 8 8 8
B ToM yncie
Jlexun 16 4 4 4 4




[TpakTnueckue 3anstus (I113) 16 4 4 4 4

Cemunapsl (C)

JlabopaTtopusie padoTs (JIP)

CamocrosiTeJibHas padora™ (Bcero) 518 132 127 132 127

B Tom uucie:

KypcoBoii npoekt (paboTa)

PacuerHo-Tpadmyeckue paboThl

Pedepar (mpu Haymmumm)

Tunosoti pacuem 518 132 127 132 127
Bujx npome:KyTO4HOI aTTecTannu 26 3ayer, | DKk3aMen, 324€T,JK3aMeH,
(3aueT, IK3aMeH) 4 o 4 9
OO01mast Tpy10eMKOCTh yacel | 576 144 144 144 | 144
3a4E€THBIC CAUHUIIBI | 16 4 4 4 4

* i oOydarolmuxcs MO0 MHIMBHIyalbHOMY Y4eOHOMY IUIaHY KOJIMYECTBO YacoB
KOHTAaKTHOM H CaMOCTOSITETIbHOH paOOThl YCTaHABIMBACTCS WHAMBHIYAIbHBIM Y4eOHBIM
wianom?l.

JlucuumuiHa peanusyeTrcs IOCPEICTBOM IPOBEACHUS Y4YEOHBIX 3aHATHH (BKIIOYas
MPOBEICHUE TEKYILEro KOHTPOJIS YCIIEBAEMOCTH M MIPOMEKYTOYHOM aTTECTAIIUHN 00OYJaIOIIHXCS).
B coorBercTBUM ¢ paboueil mporpaMMoil MU TEeMAaTHYECKUM IUIAHOM HM3yYCHHME AUCLUIUINHBI
POXOAUT B (pOpME KOHTAKTHOW pabOTHl 0OYYAIOLIMXCS C MPETOAaBaTEIeM U CAMOCTOSTEILHON
pabotbl oOyuaromuxcs. [Ipu peanuzanyuy AUCHUIUIMHBI IPEIYCMOTPEHA ayAUTOPHAs KOHTaKTHasI
paboTa W BHEayIUTOpHAs KOHTaKTHas paboTa MOCPEICTBOM 3JEKTPOHHOW WH(POPMAIMOHHO-
oOpa3oBaTesbHON cpesibl. YUeOHbIH npolece B ayJJUTOPUN OCYLIECTBIsIeTCs B (hopMe JeKIUi 1
IPAKTUYECKUX 3aHATUH. B Jnekuusax packpblBalOTCS OCHOBHBIE TEMBbl H3Y4aeMOIo Kypca,
KOTOpble BXOJAT B pabouyr mnporpammy. Ha mnpakTtuueckux 3aHATHSAX Oosiee MOAPOOHO
M3y4aeTcsi porpaMMHbBINA MaTepHall B INIOCKOCTH OTPAOOTKHU MPAKTUUYECKUX YMEHHUI U HaBBIKOB
U YCBOEHUS TeM. BHeayauTopHas KOHTakTHas paboTa BKJIIOYAET B ce0sl MPOBEJEHHUE TEKYIIETO
KOHTpOJISI YCIIEBAEMOCTH (TECTUPOBAHUE) B AJIEKTPOHHOM HMH(YOPMAIMOHHO-00pa30BaTeIbHON
cpexe.

5. Coaep:kanue TUCHHUILNINHBI «BpIcIIasi MaTeMaTHKA)

5.1. Conep:xanue pa3/iesioB H TeM AUCHMILIMHBI «Bpiciiasg MaTemaTuka
HANMEHOBAHMUE PA3JIEJIA IlepedyeHp N3y4aeMbIX JIIEMEHTOB COACPKAHUS
JIMCHUIJIMHBI
Pa3pea 1. JInneiinas aaredpa. AHAJIMTHYECKAS TeOMeTPHs. JJIEMEHThI BEKTOPHOI
aareopsl. (OK-7, OITK-1)

Tewma 1.1. Marpuus u [TonsiTue Matpuibl, cBoiicTBa. Onepanuu Haj
onpenenutenn. CUCTEMBI MarpuniaMu. OnpeeuTeny.

JMHEWHBIX alNredpandyecKkux ®opmynsl Kpamepa. MaTtpuunslii MeTon. Meron
ypaBHeHUH. CHCTEMBI TMHEHHBIX l'aycca. Meron ’Kopaano-I'aycca.

anreOpandecknx ypaBHEHUI.

Ui 00ydYaroImuXcsl M0 WHIUBUAYaIbHOMY YYeOHOMY IUIaHy - y4eOHOMY IUIaHy, OOeCIeYHBaIONIeMy
OCBOCHHME COOTBETCTBYIONIEH 00pa3oBaTeNbHOM MpOrpaMMBl Ha OCHOBE WHAMBUAYAIH3AIlMH €€ COMACpXKAaHUS C
yueToM ocoOeHHOCTeH M 00pa3oBaTeNbHBIX MOTPEOHOCTEH KOHKpETHOro oOydaromerocs (B TOM 4YHCIE HpH
YCKOPEHHOM 00y4YeHHH, UISI 00yJaromNXCs ¢ OTPaHUYCHHBIMHA BO3MOYKHOCTSMU 3/10POBBSI U MHBAJIUIOB, JJIS JIUII,
3a4HCIICHHBIX JIJISl TIPOJIOJDKEHUsT OOYYeHHsT B COOTBETCTBHM C 4acThlo 5 cratbu 5 denmepaqbHOr0 3aKoHa OT
05.05.2014 Ne84-d3 «O6 0cOOEHHOCTSX MPABOBOIO PETYJIMPOBAHUS OTHOIIEHHUH B chepe 00pa3oBaHMsl B CBS3U C
npunsitueM B Poccuiickyro @enepanmio Pecnyomuku Kpeim u o6pasoBanneM B coctaBe Poccuiickoit denepamyu
HOBBIX CyOBeKTOB - Pecrybnuku Kpbim u ropoma genepanbaoro 3aadeHuss CeBacTonods U O BHECEHUN M3MEHEHHIA
B @enepanbHeii 3akoH «O0 o0pazoBanuu B Poccuiickoit denepanuny).
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Tema 1.2. BekTopsl

JIuneitHbie onepanuu HaJ BekTopamu. CKalsapHoe,
BEKTOPHOE U CMEIIAHHOE ITPOU3BENECHUS BEKTOPOB,
CBOMCTBA U IPUJIOKEHUS.

JInHelHO 3aBUCUMBIC U HE3aBUCUMBIE BEKTOPBI. ba3uc
Ha IUIOCKOCTH U B IPOCTPAHCTBE.

Temal. 3. Kpussle 2-ro nopsjka Ha
IJIOCKOCTH

Oxpyxnoctb. Jmmunc. ['unep6ona. [Tapabomna.

Tema 1.4. IIpsamas Ha IUIOCKOCTH.
[IpsiMast ¥ MJIOCKOCTH B
IIPOCTPAHCTBE.

Bunsl ypaBHEHUN IPSIMON HA INIOCKOCTH. Y TOJI MEXKIY
npsAMbIMU. Buibl ypaBHEHUHN NIPSMON U MJIOCKOCTH B
IIPOCTPAHCTBE. YTOJ MEKAY NPSMBIMU. YTOJI MEXIY
IJIOCKOCTSIMU. B3auMHO€E pacronokeHue npsMbix,
IUIOCKOCTEN M NPSMOM U INIOCKOCTH.

Paznen 2. Maremarudeckuii ananaus (OK-7, OIIK-1)

Tema 2.1. luddhepenunansroe
ucuucinenne GpyHKuui ogHON

CaoiictBa npenenos. [lepBriii u BTOpoi
3aMeYaTeNIbHbIC IPEICIBI.

nepeMeHHoN. OyHKIIU
HECKOJIbKUX IEPEMEHHBIX.

[Tpaswia quddepennupopanms. Tabmuma
npou3BoaHBIX. [Ipon3BoaHas GpyHKIIMK 3aqaHHON
napamerpudecku. [IpousBoanas GpyHKIUM 3aAaHHON
HESBHO.

HccnenoBanme QyHKIMH ¢ TOMOIIBIO IPOU3BOTHOM.

DyHKIIUN HECKOJIBKUX NepeMeHHbIX. O0acTb
onpenenenus. Ilpenen. HenpepeiBHOCTE. HacTHBIE
IIPOU3BOJHBIE 1-T0 U BTOPOTO MOPAAKOB. DKCTPEMYM
(GyHKINU 2-X IEPEMEHHBIX.

Tema 2.2. HeonpeneneHHbIN
uHrerpai. OnpeneneHHbIin
UHTErpaJl.

Heonpenenennsiii uaterpai. Hemocpencrsennoe
HMHTErpupoBaHue. Meroa noactaHoBKU. Metoz
HUHTCTPHUPOBAHUSA 11O YACTAM. I/IHTCI‘pI/IpOBaHI/Ie
paIMoHaIbHBIX IpoOeH.

Onpenenennbiii uarerpai. @opmyna Helotona-
JleitOHuma.

dopmyiia HHTErpUPOBaHUs 10 yacTaMm. [Ipunoxenus
ONPEJIETICHHBIX NHTErPAJIOB.

Brruucnenue miomnaau miockux ¢uryp. Beraucienne
JUITMHBI IyTY TUIOCKOM KpuBOii. Beruncienrne 00beMoB
tesna. CTaTUCTUYECKUE MOMEHTHI 1 MOMEHTHI WHEPITHH.

Pa3nen 3. Psiabl. O6bikHOBeHHBIE THdepennnanbhbie ypaBHenns (OK-7, OIIK-1)

Tema 3.1. Iuddepennunanpabie
ypaBHEHHUS.

JuddepennnanbHble ypaBHEHUs IEPBOTO MOPSIKA.

Juddepernunanbable ypaBHEHHsI BHICIIUX MOPSAKOB

Tema 3.2. Psnebl.

YucaoBwie pAAbI. PSII[I)I C ITOJIOKUTCIIbHBIMHU YJICHAMH.
3HaK0qepeny}omHec;I psAABI. CDYHKI_II/IOHaJ'ILHBIe psAAbL,
CTCIICHHBIC PAJbI.

[TpubnxeHHbIe BEIYUCIICHHS 3HAYCHUH (HYHKIIUH ¢
MOMOIIIBIO CTENEHHBIX psAAOB. [I[pruMeHeHre CTeneHHbIX
PAIOB K BBIYUCIICHHUIO TIPEIEIIOB U OMPEIETICHHBIX
unrerpanoB. Pan @ypee. KomiuiekcHbie yncna.
Hurerpan Oypoe.

Pa3nen 4. Teopusi BeposiTHOCTel 1

matemaTudeckas craructuka (OK-7, OITK-1)

Tema 4.1. CnyuaiiHpie COOBITHSI.
Anrebpa  coObiTHil.  OCHOBHBIE
(bopMyIIBI TEOPUHU BEPOSITHOCTEH

I/ICTOpI/ISI Ppa3BUTHA, COBPEMCHHBIC HAITPABJIICHU.

DopMyIIbI KJIACCUYECKON BEPOSTHOCTH, TEOPEMBI
CIIOKEHMSI U YMHOXKEHUS, popMyJia MOTHON
BEpOsATHOCTH, (hopmyibl baiteca, popmyna bepuymnim.
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Acumnroruyeckue GopMyIibl

Tewma 4.2.CnydaliHble BeTUYMHBI.

Z[I/ICerTHBIe H HCIIPCPBIBHBIC cnyqaﬁHLIe BCIINYUNHEI,
YU CJIIOBBIC XapAKTCPUCTUKHU, 3dKOHLI paClIpCACICHUA

Tewma 4.3. Ilpenmer
MaTEMATUYECKONH CTATUCTUKMU.
CTaTUCTHUECKHE METOIBI

I'enepanbHas cOBOKynHOCTb. BbiOopka 1 crioco6s! ee
opranusanuu. OLEeHKH NapaMeTpoB.

CrarucTrdeckoe OLlEHUBAaHHUE U TPOBEPKA TUIOTE3,
CTaTUCTHYECKUE METO/bI 00pabOTKU
9KCIIEPUMEHTAIBHBIX TaHHBIX.

5.2 Pa3mesibl QMCHUIUVIMHBI M MEKIMCUUIJIMHAPHBIE CBSI3H ¢ o0ecrneyMBaeMbIMU
(mocseayOmMMHU) TUCHUIIJIMHAMU

Ne HanmeHnoBanue Ne paznenoB um Tem [NaHHOM TUCHUIUIMHBI, HEOOXOIUMBIX JJIst
n/m | obecreynBaeMbIX | H3y4eHUs] 00ECTIeunBaeMbIX (TIOCTIEAYIOIINX ) TUCITUTUTHH
(TTOCIeTyFOIIHNX ) (BHMCHIBAIOTCS Pa3pabOTIHKOM)
JUCIUTUTIH
1. | Mexanuka Pazmen 1. Jluneitnas [Pazmen 2.
anreopa. Maremaruueckuit
AHanuTuyeckas aHaIu3.
reoMeTpHus. Tema 2.2.
DOneMeHThl BeKTOpHOU | Heonpenenennslii
anreOpsl. UHTErpall.
Tema 1.1. Martpuiisl u | OnpeneneHHblN
OTIPEICTTUTEIH. WHTErpall.
Cucrembl JHMHEHHBIX |Pa3zmen 3.
anredpanvyecKkux Huddepennnanpuoie
ypaBHeHU. CHUCTEMBI | ypaBHEHUS. Psibl
JIMHEWHBIX Tema 3.1.
anreOpanyecKux Huddepenunanbuble
YPaBHEHUM. YpaBHEHUS.
Tema 3.2. Psnabl.

2. | Teopus cucrem u | Paznen 1. Jlunelinas |Pa3gen 2. Paznen 4.
CUCTEMHBIN anrebpa. Maremarnuecknii IIpenmer
aHaIu3 AHanuTuyeckas aHaJIM3. MaTeMaTU4YECKON

reOMETPHUA. Tema 2.2. CTaTUCTHUKH.
DOneMeHThl BekTopHOU | Heonpenenenuslii Crarucruueckue
anreopsl. MHTErpal. METO/IbI
Tema 1.1. Matpuusl u | OnpeneneHHbli Tema 4.3.
ONPEIETUTENH. MHTErpall. [Ipeamer
Cucrembl JmHelHBIX |Pasnmen 3. MaTeMaTHIeCKOHN
anreOpanyecKux Huddepenunanbuble CTaTHCTHKH.
ypaBHeHuid. CucTeMbl | ypaBHEHUs. Psibl CraTuctuueckue
JIMHENHBIX Tema 3.1. METObI
anredpanvyecKux Huddepenunanbabie
ypaBHEHUH. YpaBHEHUS.
Tema 3.2. Psanel.
3. | DAeKTpOTEeXHUKA Pasznen 2.
U 3JIEKTPOHUKA MaremaTuueckui
aHaJH3.
Tema 2.2.
Heonpenenennsriit
WHTETpaJl.




OnpeneneHHbIN

WHTErpa.
Pa3nen 3.
Huddepenunansuole
ypaBHeHUs. Pspl
Tema 3.1.
Juddepennmranbapie
ypaBHEHUS.
Tema 3.2. Psnsl.
4. | Uadopmanmonnsl | Paznen 1. Jluneiinas |Paznen 2. Paznen 4.
€ TEeXHOJOruu B | anredpa. MaremaTnueckuit [Ipenmer
npodeccnoHabH | AHAIUTHYECKAs aHaJIN3. MaTeMaTUYECKON
Ol 1eATENIbHOCTU | T€OMETPHSI. Tema 2.2. CTaTUCTHUKH.
OnemeHThl BekTOpHOU | Heonpenenennslit Craructuueckue
anreOpsl. UHTErpall. METO/TBI
Tema 1.1. Marpuust u | OnpeneneHHbli Tema 4.3.
OTIpeACTTUTENH. UHTErpall. [Ipenmer
Cuctembl nuHelHbIX |Pazgen 3. MaTeMaTU4YeCKOMN
anreOpanvecKux Judbdepennmranbapie CTATUCTHUKH.
ypaBHeHu. CHCTEMBI | ypaBHEHUS. Psapl Craructuueckue
JIMHENHBIX Tema 3.1. METObI
anredpanvyecKkux Huddepennnanpubie
yYpaBHEHUH. YpaBHEHUS.
Tema 3.2. Psnpl.
5.3. Pa3ienbl M TeMbl JUCHUILIMHBI «BpIcIass MaTeMaTHKa» W BUAbI 3aHATHI
3aounas popma 0O6ydeHus
OOBeM yueOHBIX 3aHATHI COCTaBISIET- 32 YacoB.
O06Bem camocTosTeNbHON paboThl — 518 yacos.
No Haunmenosanue HanmenoBanue TeMbl Bupl 3aHsTHI B acax
/1 paznena
s | g
=55 % g3
=125258 | v &
2 5 3=z 8o = 3
2 2§E859 “| @
& |0 | &8
= |9 ¢ 3
=
1. Paznen 1. JIuneiinan | Tem1l.l. Matpuusl, nelictBus
ajaredpa. HaJl MaTpHUIlaMHU.
AHa/lMTHYeCKAs! Onpenenurenu, CBOICTBa 11 1 i i 33 35
reomMeTpusi. onpeaenuTenen Pemenne
JIeMEHTBbI cUCTEM JTUHEHHBIX
BEKTOPHOM ajJiredpbl | anredpandeckux ypaBHEHUH.
2. Pa3nen 1. JIuneiinag | Tema 1.2. Bexkropst.
aareopa. Onepanuu  HaJl BEKTOPaMH.
AHa/lMTHYeCKasi BekTopHblie MPOCTPAHCTBA. | o | 4 i i 33 35
reomMeTpusi. JInnelinas 3aBucumocTsb. basuc
JIeMEHTBbI u panr. Pa3znoxeHue BekTOpa
BEKTOPHOI airedpbl | 1o 6asucy.
3. Pasznen 1. JIuneitnas | Tema 1.3 1 1 i i 33 35
aareopa. IIpsimas Ha TIJIOCKOCTH.




AHaJMTHYeCKast Kpussie BTOpOro nopsiaika
reomMeTpus.
JIEMEHTBI
BEKTOPHOMH aJredpbl
4. | Paznen 1. JIuneiinas
ajaredpa. Tema 1.4. [Ipsamas B
AHaJMTHYeCKast IIPOCTPAHCTBE. [TnockocTh. i 33 35
reomMeTpus. [ToBepxHOCTH BTOpOTO
JJIeMeHTbI nopsiIKa
BEKTOPHOMH aJredpbl
5. | Pa3nen 2. | Tema 2.1. lucddepenmanbuoe
MaremarnyecKui ucuucieHue GpyHKIui oaHoM i 60 64
aHaJIM3 nepeMeHHON. OyHKIU
HECKOJIbKMX MEPEMEHHBIX.
6. | Pasnen 2. | Tema 2.2. HeonpenenenHslit
MaremaTuueckuii unTerpai. OnpeneneHHbIi - 67 71
aHam3 MHTErpal
7. | Pasmen 3. Psaabl Tema 3.1
OObIKHOBEHHBbIE
Huddepennmanpabie - 76 80
nuddepeHunaNbHbIC
ypaBHEHUS
YpaBHeHHUsI
8. | Paznen 3. Paapl.
ObricHoBeHMbIC Tema 3.2. Psagsl - 76 80
nuddepeHunaNbHbIC
YpaBHeHHUSI
9. | Paznen 4. Teopus | Tema 4.1. Cnyuaiinsie
BePOSITHOCTEH | | coObITHS. AnreOpa COOBITHIA. i 42 44
MaTeMaTu4yecKasi OcHoBHbIE (HOPMYITBI TEOPUHU
CTATHCTHKA BEPOSATHOCTEN
10. | Pasnen 4. Teopus
BepPOSITHOCTeM u | Tema 4.2. Cnyuaiinbie 11 1 i 42 44
MaTeMaTH4iecKast BEJTMYMHBI
CTATHCTHKA
1L E:;ﬁf[‘:ﬂot}eﬁrreopnz Tema 12.3. [Ipenmer
MaTeMaTHUYeCKON CTaTUCTUKU. | 2 | 2 - 43 47
MaTeMaTHiecKast
CratucTu4eckre MeTo/Ibl.
CTATHCTHKA

(I)OprI y‘-leﬁHl)IX 3aHSATHIA C HCN0Jb30BAHUEM AKTHBHBIX H HHTEPAKTUBHBIX TEXHOJIOTuii

o0yueHust
Ne HaunmenoBanme pa3ienoB (TeM), 8 KOMOPbIX UCHOAb3YVIOMCS OO6pazoBaTenbHBIC
aKmueHble u/uiu UHMepaKmusHvle 00pa308amenbHvle MexXHOL02Ul TEXHOJOTUU
1. |Pazgen 1 Jluneitnas anreOpa. AHaIUTHYECKas T'€OMETPHS. Texiuis
DneMeHTHI BEKTOPHOU anreOphl. 1t
o BU3yaJld3a1us,
Pa3nen 2 . MareMaTudeckuil aHaIn3.
MPaKTUYECKHE
Paznen 3. Paapl. OObikHOBEHHBIE AH( G epeHIInaTbHbIe ypaBHEHUS. S
Paznen 4. Teopus BeposITHOCTEN U MaTeEMaTUYECKask CTATUCTUKA
2. |Pazmen 1 Jluneiinas anreOpa. AHaTUTHYECKas T€OMETpPHUS.
. IIpomexxyrounas
DJIeMEHTHI BEKTOPHOU alreOphI.
o aTTecTanus
Paszen 2 . MareMaTHuecKuii aHATINA3.
(TectupoBanme)

Pasnen 3. Paapl. OObikHOBeHHBIE U] PepeHIInaTbHble YpaBHEHUS.
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\ Paznen 4. Teopus BeposITHOCTEN U MaTeEMaTUYECKasl CTATUCTUKA

6. IlepeyeHb NPAKTHYECKUX 3aAHATHI
3aounas popma 00yueHUs

No No paznena u HaunmenoBanue ceMrMHapCKuX, Tpynoe | Ouenoun | ®opmupye
/1 TEMBI MPAKTUIECKUX U JTA0OPATOPHBIX MKOCTh bIC MBbIC

JUCITUTUTUHBI 3aHATUH (paboT) (dac.) CpelncTBa | KOMIIETCH
(MoJtyIist) 105041

1. | Pasmen 1. 1. MaTpuiisl ¥ OIIPEICTUTEIH. 4 YcrHBIIT OK-5,
JIuneiinas CucTeMbl TMHEWHBIX alNreOpandecKux o1poc OIIK-2
anrebpa. ypaBHeHUH. CHCTEMBI JTMHEHHBIX
AHanuTHuecK | anredpandyecKkux ypaBHEHHH.
as 2 BekTopsl.

TCOMETPHS. 3.KpuBsie 2-T0 nopsijKa Ha IIIOCKOCTH
DeMeHThI 4. IIpsimas Ha mockoctu. [psamas u
BEKTOPHOM IUTOCKOCTH B TIPOCTPAHCTBE.

anreopsbl.

2. | Pazgen 2. 1. TuddepennmanbHoe HCYUCTICHUE 4 Yerabit | OK-5,
Matemaruuec | GyHKIUN OJHON TEPEMEHHOM. ompoc OIIK-2
KUH aHaJIN3 @YHKINNA HECKOJIBKUX IIEPEMEHHBIX.

2. HeompeeneHHpli HHTETpAJL.
OnpeneneHHblil HHTErpas.

3. | Paznmen 3. 1. Tuddepennmanbaple ypaBHEHUS. 4 YcTHbil OK-5,
Psaner. 2. Panpl onpoc OIIK-2
OOBIKHOBEHH
ble
muddepennu
aJbHbBIE
YpaBHEHHS

4, Pasnen 4. 1. Cnyuaitnbie coObITHs. ANTrebpa 4 VYcrHbIi OK-5,
Teopus coObITuit. OCHOBHBIE (POPMYITBI onpoc OIlK-2
BEPOSITHOCTEH | TEOPUHU BEPOSITHOCTEH.

u 2.CnyyaiiHble BEJTUYHHBI.

matematuuec | 3. [IpenMer maTematuueckoit

Kast cratucTuki. CTaTHCTUYECKHAE METOIBI

CTaTHCTHKA

6.1. IL1an camocTOsITE/IbHOM PA0OTHI CTYICHTOB
3aounas popma 00yyeHuUs
Ne | Paznen, Tema . 2

o
" =| g8

li§ Buja camocTosiTe/IbHOI padoThI S| 8

/ S| 57

1| =

1 2 3 4 6

1. | Paznen 1 Jluneiinas anre6pa. IIpopaboTaTh TeopeTHyecKHii 1 132

AHaJUTHYECKAs! TEOMETPHUSL. NpaKTHUECKUI MaTepuar, 1
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DeMeHTbl BEKTOPHOH anreOphl. COOTBETCTBYIOLIECH TeMe, UCTIOb3Ys
y4eOHYI0 TUTEpaTypy
2. | Paznen 2. Matemaruueckui [IpopaboTaTh TeOpeTUYECKHA U 127
aHaln3 IIPAaKTUYECKUI MaTepuall,
COOTBETCTBYIOIIEH TeMe, HCTIONb3Ys 2
y4eOHYI0 TUTEpaTypy
3. | Pa3nen 3. Paapl. OOBIKHOBEHHbIE [IpopaboTaTh TeOpeTUUYECKHA U 132
nddepeHIIaNbHBIC YPaBHCHIS IIPAaKTUYECKUI MaTepuall,
COOTBETCTBYIOIIEH TeMe, HCTIONbB3YsI 3
y4eOHYIO JINTeparypy
4. | Pazgen 4. Teopust BeposiTHOCTEM [IpopabGoTaTh TEOPETUUECKUNA U 127
U MaTeMaTH4YecKasl CTaTHCTHKA IPAKTHYCCKHI MaTepHal,
COOTBETCTBYIOIICH TeMe, HCTIONb3YsI 4
y4eOHYIO JIUTeparypy

3adanue 1. Jlunetinas ancebpa. Amanumuueckas ceomempus. Dlemenmsbl 8eKMOPHOU
aneeopoi.

Lenb: 3HaTh ompeneneHne MaTpUIl U OMpeeNuTeNel, YMETh BBIMOIHATH ACUCTBUS Haj
MaTpUIlaMU, YMETh BBIUUCISATH OMPEACIUTENHN, MPUMEHSITh CBONCTBA OMpEIETUTENCH, YMETh
peliaTh CUCTEMBbl JTUHEHHBIX ypaBHeHUI MeTonamu Kpamepa, oOpaTHON MaTpHIle U METOAOM
lNaycca, ymeTp pematb CHUCTEMBI JIMHEWHBIX OJIHOPOJHBIX YPaBHEHHUMU, BIAJETh IMpUEMaMU
MPUMEHEHUS MATPUIl U PEIICHUN CUCTEM YpaBHEHUH MpU pelieHuH MpodecCHOHANbHbBIX 3a/1ad,
3HATh OMpEJEJICHUE TOHATHS BEKTOpPA, BEKTOPHOTO MPOCTPAHCTBA, BBIMNOIHATH OMEPALMH HAJl
BEKTOpPaMH, YMETh OMPEAeNsATh ITUHEHHYI0 3aBUCHMOCTh BEKTOPOB, 0a3uc W paHr, yMeTh
COCTABJISITh PA3IUYHBIC BUIbI yYPAaBHEHHH MPSMON Ha IUIOCKOCTH, HAXOJUTh Yroll MEXIY
NPSIMBIMH, MPOBEPATH YCIOBUS NapaJICNIbHOCTA U MEPHEHIUKYISIPHOCTH MPSMBIX, IPUBOJIUTH
YpaBHEHUsI KPUBBIX BTOPOTO MOPSIKA K KAHOHMYECKOMY BHIY, YMEThb COCTaBIIATH Pa3jIUvHbIC
BHUJIbl YPaBHEHHUU MNpSMOM U IIOCKOCTH B IMPOCTPAHCTBE, YMETh YroJl MEXKIY MNPSMBIMUA U
MJIOCKOCTSIMHU, YTIBI MEXAY NPSIMOW M TUJIOCKOCTBHIO, 3HATh YCJIOBHS MMapaUIeTbHOCTH U
NEePHEHANKYISIPHOCTH MPSAMBIX, IJIOCKOCTEH, YMETh IPUBOJIUTH YpPAaBHEHUS MOBEPXHOCTEN
BTOPOTO MOPSIKA K KAHOHUYECKOMY BHIY U CTPOUTH UX.

BOHpOCLI JJIs1 CaMOIIOATOTOBKH

1. KakxoBbI OCHOBHBIE CBOMCTBA OMPEICTUTENCH?

2. YTo Ha3bIBAETCS MUHOPOM U aJIre0pandeckuM JOMOTHEHUEM?

3. KakoBbI ctocoOBI BHIYUCIICHUS OTIPEISTUTENNCH?

4. Yro nazeiBaeTca MaTpuuei? [Ipusennre npuMepsl.

S. Kaxkne neiictBus yctaHOBIEHBI HaJ MaTpuiamu? Kak OHH onpenensroTcs 1
KaKOBBI MX OCHOBHBIE CBOCTBA?

6. Kaxkas Mmatpuiia Ha3pIBaeTCst OOpaTHOM 1Sl JaHHOW MaTpuIel A? J{ns mro0oi u

MaTpUIIBI CyIIecTBYeT oOpaTHas? Eciu HET, TO KaKkOMY YCIIOBHIO IOJKHA YIOBIETBOPATH
JlaHHAs MaTPHUIIa, 9TOORI JIJIs He€ cymiecTBoBaiia oopaTHas Marpuiia? Kak Haiitu oOpaTHYyIO

MaTpuiy?
7. UTto Ha3BIBACTCSI pAHTOM MaTPUIIHI?
8. Kakoii Bug umeroT Gpopmyisl Kpamepa u B KakoM citydae OHU MPUMEHSIOTCS?
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9. IIpu KakoM yCI0BUM CUCTEMA JIMHEWHBIX YPABHEHUM UMEET €IMHCTBEHHOE
peuiexnue?

10. OnumuTe MaTPUYHBIA COCcO0 PEIeHUs] CHCTEM JIMHEHHBIX YpaBHEHUI.

11. B 4ém coctout cymuocTs MeTona I'aycca Ui neciae10BaHus U PELICHHAs] CHCTEMBI
JUHENHBIX ypaBHEHUNH? ONUIINTE CXEMY €r0 IPUMEHEHMUS.

12. KakoBo ycioBHe COBMECTHOCTH CUCTEM JIMHEHHBIX ypaBHEHUH (Teopema
Kpounekepa-Kanennn)?

13. KakoBo yciaoBHe ONpeeNEHHOCTH U HEONIPEACIEHHOCTH COBMECTHON CUCTEMBI?

14. [aiite onpeneneHue JIMHEWHOrO IPOCTPAHCTBA U IIPUBEAUTE IIPUMEPHI JIMHEHHBIX

npocTpaHcTB. YTo Ha3bIBaeTCs BEKTOPOM?

15. [laiiTe onpeneneHne TMHEWHON 3aBUCUMOCTH U HE3aBUCUMOCTH CUCTEMBI BEKTOPOB.

16. Yro Ha3pIBaeTCs pa3MEpHOCTBIO JIMHEHHOT0 pocTpancTBa? [IpuBenuTe npuMepsl.

17. Yro Ha3biBaeTCs CKaJPHBIM IPOU3BEIEHUEM BEKTOpPOB? KakoBbl €ro CBOWMCTBA U
BBIp)XEHUE Yepe3 KOOPAUHATHI BEKTOPOB-COMHOKHUTENEH?

18. Yto Ha3bIBaeTCS BEKTOPHBIM IMpPOU3BEACHHEM BeKTOpoB? KakoBbI €ro CBOMCTBA H
BBIpQ)XEHHUE Yepe3 KOOPAUHATH BEKTOPOH-COMHOXKHUTEIEH?

19. KakoBbI yCIIOBHSI KOJUIMHEAPHOCTH W TMEPIEHAUKYISPHOCTH JIBYX BEKTOPOB U KaK
OHU BBIPAXKAIOTCs Yyepe3 KOOPAUHATH BEKTOPOB?

20. Yro Ha3pIBaeTCs CMEUIAHHBIM MPOU3BEACHHEM BEKTOpOB? KakoBBI €ro CBOWCTBA H
BBIpQ)XEHUE Yepe3 KOOPAUHATH BEKTOPOB-COMHOKHUTENEH?

21. KakoBbI yCIIOBHSI KOMIUTAHAPHOCTH TPEX BEKTOPOB M KaK OHU BBIPAKAIOTCS 4Yepes3
KOOp/AMHATBl BEKTOPOB?

22. Kakuie BUbI ypaBHEHUS MPSMON Ha MIIOCKOCTH BaM M3BECTHBI?

23. Kak HaliTH yroi Mexay MpsIMbIMU Ha TMIIOCKOCTU?

24. Kak TpoBEepUTHh YCIOBUS MApaUICIIbHOCTH W MEPIEHAMKYISIPHOCTH TPSMBIX Ha
IJIOCKOCTH?

25. Kakoii Bu1 IMeeT KaHOHHMYECKOE YPaBHEHHE dIIIUIICa?

26. Kakoit Bu1 uMeeT KaHOHHYECKOe ypaBHEHHUE Irunepoosib?

27. Kako¥t BUI IMeeT KaHOHHUYECKOE YPaBHEHHE MapadoIIb?

28. Kakue BUbl ypaBHEHUS MPSAMON B IPOCTPAHCTBE BaM U3BECTHBI?

29. Kak HaiiTH yron Meay NpsSMBIMU B TIPOCTPAHCTBE?

30. Kak mpoBepUTh YCIOBHs MapajuIeIbHOCTH U MNEPHEHAUKYISIPHOCTH TMPSMBIX B
npocTpaHcTee?

31. Kakue Bubl ypaBHEHUS MJIOCKOCTENW BaM M3BECTHBI?

32. Kak HaiiTH yroi Mexay TIOCKOCTSIMH?

33. Kak npoBepuTh yciI0BUS NapaJlIeIbHOCTH U NEPICHIUKYISAPHOCTH TIIOCKOCTEH?

34. Kak HaliTH yroi MeXAy IpsSMOH U TUIOCKOCTHIO?

35. Kakue B3aMMHBIE paAcMoONOKEHUs NPSAMOM M IUIOCKOCTH BaM H3BECTHBI, KaK HX
YCTaHOBUTH?

36. Kakrie moBepXHOCTH BTOPOT'O MOPSAIKA BaM W3BECTHBI, IPUBEAUTE UX KAHOHHUYECKHUE
ypaBHeHUA?

[MPAKTUYECKOE 3AJJAHUE
1. JlaHa cucteMa JUHEWHBIX ypaBHeHMH. TpeOyeTcst mokas3arh, YTO CHCTEMa COBMECTHA U
HallTH ee peuieHHe Tpems crocobamu: a) mo ¢opmynam Kpamepa, BBIIOJHUTH NPOBEPKY
pewenus; 6) MmetogoM ["aycca; B) METOAOM OOpaTHOM MaTPHIIBI.
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2x, +3x,—x; =5 X —x,+4x; =-3

1.93x +2x, - 2x, =1 2.3x +3x, +7x; =2
4x, +3x, +x;, =13 7x,—=3x,+6x;, =5
2x,+x,—8x;,=0 2%, +3x, = 5x; =-1
39X +x, —2x, =-1 4.9 x+4x,—x;,=9
7x,—5x;, =16 x, —3x;,=-5
X —2x,-3x,=9 3x, = 5x, +x; =-2
5. 92x,—3x, —4x, =15 6. 14x, —3x, +3x;, =0
3, +x,—x; =18 —X, =X, —2x; =1
X, +2x, —4x; =1 —3x, —2x, —10x;, =16
7.9% +x,+5x; =18 8. 2x,+7x, =2
X, —3x,=2x,=0 X +x,+x;=3
7x, +5x, —20x; =2 x, —8x; =-7
9.4 2x, +2x, =3x; =17 10. <8x, +3x, —6x, =2
X +x,—x; =11 3x,—5x, +3x;, =6

2. MeTonoM HCKIIOUEHMs] HEU3BECTHBIX HAWTH olmiee M Oa3uCHBIE
pELIeHUs] CUCTEM YPaBHEHUM:

{le —8x, —4x, =—10 {le —x, +4x, =25
1. 2

Tx,—x, +11x; =0 x, +4x, +3x; =16

4x, =3x, —x; =4 12x, —8x, =3x; =0

3 7x, —8x, —Tx; =25 4 8x, —2x, =2
2x, +15x, +2x; = —6 4x, +2x, =3x, =0
5 6x, —8x, —20x; = -1 6 S5x, +2x, —4x; =2

{2)51—4x2—x3 =30 {3x1+2x2—x3 =16
7 8.

x, +x;, =10 2x, —3x, —x; =10
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{le +3x, —x; =20 {le +7x, +12x;, =1
9 10

x, +7x, +5x; =14 2%, —x, —x; =2

3. Jlanbl BepHIMHBI TPEYTONBHHMKA A(x,,y,), B(x,,v,), C(x;,¥;)
Haiitn:
a) YpaBHEHUS BCEX TPEX €ro CTOPOH;
0) cucTeMy HEpaBEHCTB, OINPEAEISIOMUX MHOXECTBO TOYEK, HNPUHAMISKAINX
HKY, BKJIFOYasi €F0 CTOPOHBL;
B) BHYTpPEHHUH yron A TpeyrojbHHUKa B rpajycax u MUHYTAXx;
r) JUIMHY BBICOTHI, TIPOBEIACHHON U3 BepIIUHbI A ;
1) IUIOILAAb TPEYTOJIbHUKA.
A(6;14), B(1;2), C(9:9).
A(4;10), B(—1,—-2),, C(7:4).
A(6:11), B(L:=1), C(9:5).
A(4:13), B(-1;1), C(7;7).
A(6;10), B(1;—2), C(9:4).
A414), B(—1;2), C(7:8).
A(6:13), B(Ll), C(9;7).
A(7:11), B2:—1), C10;5).
A(3:13), B(=2:1), C(6;7).
A(4:11), B(-1-1), C(7:5).

© oo N Ok WNE

[HEN
o

PYBEXXHBII KOHTPOJIb: hopma pyGekHOro KOHTPOJIS — TECTUPOBAHHE.
1. Vron mexmy Bektopamu a=(1,0,1)u b =(0, 1, 1) pasen

a) 30°; 6) 60°; B) 90°; r) 0°.

2. Tlnomaas napamienorpaMma, IIOCTPOEHHOro Ha Bektopaxd = (7,6, - 6) u
b =(6,2,9), papna

a) 11; 6) 121; B) 80; r) 242.

3. O06beM napaulelenuIena, IoCTPOEHHOro Ha Bektopax a = (4, 3, 0), 6 =(2,1,2),
N=(3,2,5), paBen

a) 72; 0) 8; B) 24, r) 2.

4. CxanspHOE pou3BeaeHHe BEKTOpoB a = (2, 1,0) u b = (1,-1,2) paBHO

a) 3; 0)-1; B) 5; r) 1.
5. Pasnoxenne Bektopa a = (9, 4) no 6asucy _p =(2,-3)mu a = (1, 2) umeer BUI

8)2p +50; 6)2p -50; B)5P +2Q; r p-29.
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6. 3nauenue BbIpaxkeHus (d + b )-(2a- b ), ecn la|=4,|b|=3, a@ 1b, paBHO
a) 35: 6)9; B) 23; ra.
- A 2 4 B - 1 0
. Cymma varpun A= 3 7 uB= 9 _& paBHa
) 0 4 5) 3 4, 2 2 3 4
a ; ' ;
~21 17 -12 12 75 —15 "6 2
2 4
8. Omnpenenutens Matpunpl A = 3 7 paBeH
a) 2; 0) - 26; B) 26; r)7.

9. HeO,Z[HOpO,I[HaH cUCTeMa JIMHECHHBIX ypaBHeHI/Iﬁ HMCCT CAMHCTBCHHOC PCHICHUEC, CCIIN

a) OIpeIeIUTeNb CUCTEMBI PAaBEH HYJIIO;

0) oIpenenuTeNb CHCTEMBI HE PaBEeH HYJIIO;

B) UMCJIO YpaBHEHHH PaBHO YUCIly HEU3BECTHBIX CUCTEMBI;

I') YUCJIO YPAaBHEHUM OOJIbIIIE YMCIIa HEU3BECTHBIX CUCTEMBI.

10. Cucrema nMHEHHBIX ypaBHEHUH Ha3bIBA€TCSI COBMECTHOM, €CIIH
a) paHr MaTPHULIbl CHCTEMbI PAaBEH PaHTy PACIIUPEHHON MaTpUIbL;
0) He CyLIECTBYET PELICHUI CUCTEMBI;

B) YHCJIO YPaBHEHUN PABHO YHUCIY HEU3BECTHBIX CUCTEMBI;

T') YUCJIO YpaBHEHUH OOJIbIIIE YHCIIa HEM3BECTHBIX CHCTEMBI.

Kunrou
1 2 3 4 5 6 7 8 9 1
§) 0 r r a B r B B a

®DopMBI _KOHTPOJIS CAMOCTOSITEIbHON paOoThl OOYYAIONIMXCS: TMPOBEPKA OTBETOB Ha
BOITPOCHI JJI1 CAMOIIOATOTOBKH M PELIEHUS TPAKTUUECKUX 3aHIATHI, TECTUPOBAHUE.

3aoanue 2. Mamemamuueckuii anaius

Llenb: 3HaTh ompeneneHue (QyHKIMM, CIIOCOOBI 3alaHus (DYHKIMH, 3HATH OIpEICIICHHS
MOHATUNA TPEJes YUCIOBOM IOCIENOBAaTEIbHOCTH U Mpeaen (PyHKIHUH, YMETb BBIYHUCIATH
IpezieNbl YUCIOBBIX MOCIE0BaTeIbHOCTEN U (DYHKIMHA, YMETh ONpeNesiTh TOUYKU pa3phiBa,
BIAQJETh IPUEMaMH BBIUHCICHUS TNIPENETIOB, 3HAThb ONpPENEICHUE IPOU3BOJHOM, €€
TEOMETPUYECKOE, MEXAaHUYECKOE M DKOHOMMYECKOE IIPUIOKEHUS, YMETb BBIUUCIATH
MIPOU3BOJHBIE dJIEMEHTAPHBIX (QYHKIUH, CIOXKHBIX, 0OpaTHBIX, TAPaMETPUUECKUX (PYHKIIHM,
yYMETh HAaXOOUTh MPOMEXKYTKM BO3pacTaHMs W YObIBaHUS (DYHKIHMH, yMeThb HaXOAMUTh
HauOoJblllee U HaUMEHbIlIee 3HaUeHUsl (PYHKIMHM Ha OTpe3Ke, YMETh HaXOJAUTb MHTEpPBaJbI
BBIYKJIOCTM W BOTHYTOCTH M TOYKM Iepernda KpUBOW, 3HATh oOIpenesieHue (QyHKIUH
HECKOJIbKUX MEPEMEHHBIX, YMETh BBIUUCIATH YaCTHBIE MPOU3BOHBIE (DYHKINN HECKOIbKUX
NEPEMEHHBIX, YMETh HaXOJIUTh 3KCTPEMyMbl (YHKIIMHA OJHOW HE3aBUCUMON MEPEMEHHOH U
HECKOJIBKMX HE3aBHUCUMBIX NEPEMEHHBIX, BIAJETh IIPUEMAaMU NPUMEHEHUS MPOU3BOJHOM K
PELICHUIO SKOHOMUYECKUX 3a/1a4, 3HATh OIpeJieIeHne MepBo0Opa3HON U HEONpeIeeHHOTO
WHTErpajla, 3HaTh  CBOMCTBA  HEOIPEACIICHHOIO  MWHTErpajga, yMETb  BBIUHCIATH
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HCOMPCACIICHHBIC MHTCIPAJIbl OCHOBHBIMU MCTOJAaMU HHTCTPHUPOBAHUSA, 3HATH ONPCACICHUC
OMmpeaACIICHHOI0 MHTCrpaia, 3HaTb CBOﬁCTBa, YMETHh BBIYUCIIATH ONPCACICHHBIC MHTCIPAJbI,
3HATb TMPUITIOXKCHUA ONPCACIICHHOIO HHTCrpala, 3HATb OIIPCACICHUC HECOOCTBEHHOTI'O
HHTErpala U yMCTb HUX BBIYHUCIATH, 3HATH OIPEACICHUA HBOﬁHOFO HHTCrpajia, yM€Tb HX
BbIUUCIIATH, 3HATh HUX HNPHUIIOKCHHA; 3HATH OHNPCACIICHUC TpOfIHOI‘O HHTCrpaga, yMCTb HUX
BBIUUCIIATE U 3HATh HX IPHIO0XKCHUSA, 3HATh OIIPCIACICHHUC KpHBOHHHeﬁHOFO HHTETpala,
YMCTb HUX BBIUUCIIATHL KW 3HATHh HUX HNPUIIOKCHHA, 3HATH OMNPCACIICHHA MNTOBCPXHOCTHBIX
HHTCIrpajioB, YMCTb UX BBIYHUCIIATH U 3HATH UX MPUIIOKCHUA.

BOHpOCH 1 CaMOITOATOTOBKHM

Uro Ha3biBaeTcs GpyHKIMEH?

Yro HazbIBaeTcs 00JIACThIO onpeaeneHus pyHKuuu?

[lepeuncante OCHOBHBIE 3JeMEHTapHbIC (PYHKIINU.

Yro HazbIBaeTCs MPEAETIOM YHCIOBON IOCIEI0BATENBHOCTH?

UTto Ha3bIBaeTCs MPEIETIOM MEPEMEHHOMU, TTpeaesioM HYHKIIUH?

Yro HazbIBaeTcss OECKOHEUHO MaJIo hyHKIMEN?

[NosichuTe rpaduvecku NepBhIid 3aMevaTeIbHbINA Tpeaes?

Ilepeuncanre OCHOBHBIE NMPHEMbI PACKPBITUS HEONPEIENCHHOCTEH BO3HUKAIOUIMX IpPU

BBIYUCIICHUH TIPEEIIOB (PYHKITHIA.

9. [ate omnpenenacHue IPOU3BOTHOM.

10. 'eomeTpryuecKuii CMBICT IIPOU3BOJHOM.

11. MexaHW4eCKUi CMBICIT IPOU3BOTHOM.

12. Kakast pyHKIMSI Ha3pIBaeTCS HETPEPHIBHOM B TOUKE?

13. Kakas Touka Ha3bIBaeTCs TOYKOM pa3pbiBa | pona, |l pona (B uém oTinmume)?

14. Yto siBnsieTcst HAMOOJIBIIUM ¥ HAUMEHBIITNM 3Ha4eHUEM (YHKITUN Ha OTpe3Ke?

15. B yem 3axitouaercs npasuiio Jlonuransa? IlpuBeaure npumepsi.

16. KakoBbI mpu3HaKy Bo3pacTaHus v yObIBaHUS (PyHKINN?

17. Kak HaliTH MaKCUMyM U MUHUMYM (QYHKIIMU?

18. Kak HaxomuTCs WMHTETpajl BBINYKIOCTH W BOTHYTOCTH W TOYKM Tepernda KpUBOiA,
3aJaHHOM ypaBHeHHeM Yy = f(X).

19. Yro Ha3bpIBaeTCs HEOMPEACICHHBIM MTEPBOOOPA3HOI?

20. Yro Ha3bIBaeTCs HEONPEIEICHHBIM UHTETpaioM?

21. KaxoBbI OCHOBHBIC METObI HHTETPUPOBAHUS ()YHKIIHIA?

22. Metoj HENOCPEICTBEHHOTO MHTETPUPOBAHUS.

23. MeToa UHTETPUPOBAHUS TI0 YACTSIM.

24. Merton 3aMeHBI IEPEMEHHOI.

25. HuTerpupoBaHue palOHATBHBIX IPOOCH.

26. HHTerpupoBaHue UPPALUOHAIBHBIX (YHKIUH.

27. WuTerpupoBaHue TPAHCUEHACHTHBIX ()YHKIIHH.

28. Chopmynupyiite onpeaencHust QyHKIMU IBYX U TpeX MEPEMEHHBIX.

29. Kak MOXHO TeOMeTpUIECKH N300pa3uTh (PYHKIUIO IBYX TIEPEMEHHBIX ?

30. ChopmynupyiiTe onpeeneHus YaCTHBIX MPOU3BOIHBIX.

31. Kaxk onpenensiercst 5KCTpeMyM (DYHKITUH TBYX TTEPEMEHHBIX ?

32. OnpenenEHHbI MHTErpall KaK Mpejea HHTerpadbHOM cyMMbl. TeopeMa CyIiecTBOBaHuUS,
OCHOBHBIE CBOWICTBA

33. Teopema 00 oleHKe OmpeAeIEHHOTO HHTErpaja, TeOpeMa O CPEeIHEM.

34. TIpon3BoiHas WHTETpaJia MO0 BEpXHEMY IiepeMeHHoMy mpeneny. Popmyna HeroroHa-
JleiiOauma

35. BerunicnieHne omnpeneiéHHOr0 MHTErpaia 3aMEeHOH IMepeMEHHOT0; MHTETPHPOBAHHE IO
YacTsIM.

36. Berumcnenue miomaan miockux Guryp; JNIMHBL AyTH, 00bEMa Tena BpalleHusl.

LN~ WLNE
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37. BerunicnieHre KOOPAWHAT LEHTPA TSXKECTU TUIOCKON (PUTYPBI.

38. Onpenenenne HeCOOCTBEHHOTO MHTETPasa MepBOro poja.

39. Omnpenenenne HeCOOCTBEHHOTO HHTETPajia BTOPOTO Poja.

40. TIpuno>xeHust HECOOCTBEHHBIX HHTETPAJIOB.

41. JIBOiiHOM MHTETPAJ U €r0 CBOICTBA.

42. 3ameHa epeMeHHbIX B JBOWHOM MHTErpae.

43. BerurcieHHe TUIOIAAN IUIOCKUX (GUTYp U 00BEMOB TeJl, TUIOIAAN KPUBOJIMHEHHON
IOBEPXHOCTH MPH IMOMOIIN JBOHHOro MHTErpana. IlpumeHenne 1BOMHBIX HHTErPaIoB K
pemeHno (pU3MYECKUX 3a7a4: BHIYUCICHUE MacC, CTATHYECKUX MOMEHTOB, KOOPAUHAT
LIEHTPOB Macc, MOMEHTOB UHEPLIUH.

44. TpoiHOM NHTErpall U €ro CBONCTBA.

45. 3ameHa nepeMeHHbIX B TPOMHOM HHTerpaie. Boruncinenne TpoiHOro HHTErpaia B
WIMHAPHUYECKUX U CPEPHUUECKUX KOOPAUHATAX.

46. IIpumeHeHne TPOMHOrO HHTETpaja K pelieHuIo puznueckux 3aaad. [lonsarue kpatHoro
UHTETrpaa.

47.3angaya o Macce MarepuaiabHOl kpuBoil. KpuBonmueiinsiit uuterpan I poaa, ero cBoiictsa
U BBIYHCIICHUE. 3a/1a4a 0 paboTe IepeMEHHOM CHITBI Ha KPUBOJIMHEHHOM TTyTH.

48. Kpusonuneitnsiit uarerpai Il pona, ero cBoicTBa U BEIUUCIICHUE.

49. ®opmyna ['prHa 17151 OAHOCBSI3HBIX U MHOTOCBSI3HBIX 00JIacTel. BrruucieHne miomaan
IUIOCKUX (PUTYp C TOMOIIbIO KPUBOJIUHEHHOI0 HHTErpaa.

50. 3amaya o macce MaTepuanbHOI moBepxHoCcTH. [loBepxHOCTHBIN HHTETpan I poxa, ero
CBOWCTBA U BBIUUCIICHUE.

51. INoBepxHocTHbIM unTerpain Il pona u ero pusnueckux cmeica. CBoiicTBa
HOBEPXHOCTHOT'O MHTETPaa U BBIYMCICHHUE €r0 CBEJCHHUEM K JIBOMHBIM MHTETpajiaM.

I[NPAKTUYECKOE 3AJJAHUE

1. Haii dy ..
alTH IPOM3BOJIHBIC — CIEAYIONHX (PYHKITHI:
X

X 0) y =xlncosx; B) y =1+sin2(xy).

R re

1+x°
a) y=/{n3 :
) Y \/1_x3

a) y=3xvl+x*;

6) y=x"sinvx: B) y=xlny.

6) ¥ =xsinx’; B) Xxp+x° -y  =1.

2) y = tnt 44 x° 5) v = 2cos’ x _
Y V4—x2' Y 1-sin2x’

B) = —2x7+3=0,

a) y=2y(2-x); 5 yo X, B) x4y =4.
cos’ x

a)yzlxm; 6) y = 4€nx’ B) y =xsiny;
2 1—/¢nx

a) y: 1 6) y:x3 Sln3x’ B) y:xarctg%,
-]
20 X X . 3_ 2 —
e 6) y=tex —cta>; B) Xy  —x +3y=0.
a) y ; y=1g g
Vxlx +1 2 2
_ l+x 6) y—_182% . B) y =arcsiny/x — e’
a) y=.,—, 1+sin2x
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10. X

V1=x? ’

a) y

6) y=tg’(1-x);

2.ITonw3ysich npaBuiioMm JlonuTans HaWTH penessl PyHKIUI:

L e -1
) )
) fxl_,’;n sin2x
2. xi -1
D) )
)fxll?/l fnx
3. ) 0 1—cos3x
VAL
4. . tgx—sinx
2) EL’Z? x—sinx
5. folx
N
) gxl_z/onx—sinx
6. . Inx
0 lims
7. . 1g3x
) gllz/lthX
x—)z
8. a) (imx
x—0
9. ) 0 1 —cosax
a XZ_ZZ/ZI cosbx
10. e
D) (im—

2x+1
x+1
10x?

1-cosx

6) /im

X—0

6) /im

x—0

6) /im

X—>0

X

e

Inx
x2
6) Kim;
1gx

X

6) /im

xon €

. 1—cos8x
6) im

x—0

1—cos4x

. 3x’—4x+1
Dlm a5

xol X

2x+x°

1-3x7

2x° +5x -3
x* =9

sinSx

Tx

6) /im

X—0

6) im

x—>-3

6) /im

x—>0

2x x 2
1.y= : y 3. y=x"—-2nx.
x2 +1 2' y:71 y
2 2 -X
_X _1_ 5. y=€n(x —4); 6. y=xe .
4. y=——7,
x +1
7. y:gn_x; 8. y:xe’xz, 9. y=2x4—x2.
X
X +1
10. y=—F5—7;
x -1
4 HaiiTu Heolpe/ieIeHHbIC HHTET PAJIbI
L a) jewssx sinSxdx ; 0) Ixarcctgxdx; B)J‘ dx
x° +2x
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a) J-Enxdx; 6) J~ xdx . B) J- dx

x cos’x x> —4x
xdx 6) | x*(nxdx; g) [(X—Ddx
a)J. [9_ 2’ J. )-[x2—3x+1
e 6) [¥xtnxdx; B dx .
a)J. —dx; '[ )J-xZ—x+6
sin” 2x
xdx 0) | xsin3xdx; By [ 9x
a)J' /l_xs’ '[ )Jx2—6x+5
4% + cosx 0) jxarctgxdx ; B) j x—2
a j4—.dx; x> +4x+3
x" +sinx

V1+ fnx = L
0[S 9 e N ey

dx 0) Ixcos8xdx; B) dx
a ; _.
) Im J x?—2x—2
a) Iec"s“ sin2xdx; 6) Ix%nxdx; B) J‘ ax
x*—4x+3
10. j3x2 +e"d 0) J.xCOSZxdx; B) J’ dx
X; —
V) e V3-2x-x°
5. Bocnonp30BaBIIMCE COOTBETCTBYIOIIUM NPUIIOKEHUEM ITPEAEIBHOTO

HHTCrpajia K 3aga4aM recoMeTpuu, HaWUTH CIICayromiee:

a) IUIOIIAab (GUTYpBI, OTPAaHUUYEHHYIO JIMHUSAMMU:

Ly=x2, y=Tx-12; 2. y?=2x+1, x-y-1=0;

y=xt, y=1lyz; 4. Y= 9X, y=x+2;
3

y=/tnx,y=1, y=4 _x

6. y=e 2, x=0,x=2;
. y=flnxx,x=¢el x=¢; 8 y=x2, y:lx3;
2
Ly=2",x=0, X=2 10. y=9-x?, y=0.

6) O6BeM Tena, oopasoBaHHOro BpamenueM Bokpyr ocu O, Gpurypsr, orpanndeHHO#M

JIJMHUAMU.
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1. y:xz,yzzx 2. xy=4,x=1,x=4, y=0;

3. y=«/;e",x=1,y=0 4. y=2x-x", y=x;
5 1, 1, _ _ .
o y=—x", y=—x"+1 6. y=cosx, x=0, x==;
4 3
7. y =sinx, YEC0SY, g y=e' y=0, y=1;
/4
=0, |0 x<—|;
v-0(0sxs7)
9. y:x2+1,y=0,x=1,x=3 1Oly:x3’y:x.
PYBEXXHBII KOHTPOJIb: hopma py6GekHOro KOHTPOJIS — TECTUPOBAHHE.
. 3xt—4x+7
1. 3uauenue npesena lim 5 paBHO
=0 Tx® +12x
a) +o0; 0)7; 3 1. r) —oo.
B) —;
. x* =3
2.3navenue npezena lim paBHO
=2 x% 4
a)l; 0) ©; 3 2. r) 0.
B) —;

1
3. Tlpenen pyukuuu y = e~ npu X —> 100 paBen

a) +o0; 0) e; B) —00; 4, r) 1.
4. lana Gpynkuus y = —— . Touka X =5 sBusiercs

a) TOYKOM IKCTpEMyMa; 0) TOUYKOI YCTpaHUMOTO Pa3phIBa;

B) TOYKOI HETIPEPHIBHOCTH; ') Touko# paspseiBa Il poxa.

5. Beckoneuno manas Gpyukuus y =sin3x npu x —> 0 sxBuBanentHa Gpynkuun
a) x; 0) tgx; B) 3X; 6. r) 0.
6.3HaueHKe TPOU3BOIHOM PyHKIMH Y = |I’](X2 +5) B Touke X = 1 paBHO
a) 1, 0) 1/3; B) 3; r)-1/3.

7. @ynkuus Yy = 2X — X2 JOCTUTaeT MakCUMyMa IIpu X, paBHOM
a) 0; 0) 2; B) - 1, r) 1.
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X
8.3HaucHMe HHTErpaa ICOSE dX pasro

1. 1 1. X . X
Q) —=SiNX+ C; 6) —COSX+ C; B) —SiN—+ C; r) 2sin=+ C.
2 2 2 2 2
Kirou
1 2 3 4 5 6 7 8
a 0 r r B 0 r r

(DODMI)I KOHTPOJIA CaMOCTOSTEILHOMN Da6OTBI O6V‘IaIOHII/IXCHZ IIPOBEPKAa OTBETOB
BOIIPOCHI AJId CaMOIIOATOTOBKH U PCIICHUSA IMTPAKTHICCKUX 3aHSITI/II>'I, TCCTUPOBAHUC.

3aoanue 3. Paowi. ObvikHOGeHHble U hepenyuanbHble YPagHeHUs
Llenb: 3HaTh onpeaencHue uddepeHInaNbHBIX YPaBHEHU, YMETh PEIIaTh BCE BUIIbI
g depeHraIbHbIX YPaBHEHUH TIEPBOTO MOPSAKA, 3HATH MPHIIOKEHUS TU(PepeHITHaTbHBIX
ypaBHEHHMIA, 3HATh onpeeicHus auddepeHIraIbHbIX YPaBHEHUH BTOPOTO MOPSIIKA
JIONYCKAIOIIUX TOHIKCHUE MOPSIKA U YMETh UX PELIaTh, 3HATh ONPEICIICHUS JINHEUHBIX
OJTHOPOJTHBIX U HEOHOPOIHBIX MU (EPESHIINATBHBIX YPAaBHEHHI BTOPOTO TIOPSIIKA C

Ha

IIOCTOSAHHBIMU KOBCI)(i)I/IHI/IeHTaMI/I, YMCTh UX PClIaTh, 3HATH UX NPUIIOKCHUS, 3HATHL OIIPCACIICHUC
YHUCJIOBOT'O, 3BHAKOTIEPEMEHHOI'O U CTCIICHHOI'O pAdad, YMETb OIIPCACIATL CXOAUMOCTD YUCIIOBBIX
1 3HAKOIICPEMCHHBIX PAA0B, YMCTh HAXOJUTh PaNyC U HHTCPBAJI CXOAUMOCTL CTCIICHHOI'O psaa,

3HATh IIPUIIOKEHUS PALIOB, 3HATH onpeneneHue psaga Oypse, yMeTb Onpeaearh CXOAUMOCTh
psana @ypee, 3HaTh NPUIIOKECHHUSL.

BOHpOCH JJIA CaMOIIOATOTOBKH

1. Tonsrue nmuddepeHIaTBFHOTO ypaBHEHUS (OOBIKHOBEHHOTO). Ilopsimok ypaBHEHWHS.

OO11ee 1 YacTHOE pelIeHusl.

2. JIuddepenumanpaoe ypaBHeHue 1-ro mopsaka. 3agada Komu. Teopema cyiiecTBoOBaHUS

Y €IMHCTBEHHOCTH PEILEHUS
HuddepennnanbHoe ypaBHEeHUE 1-To MopsaKa ¢ pa3IeisioIIMMKCS TEPEMEHHBIMU.
Onnoponnoe nuddepenunansHoe ypaBHeHue 1-ro nopsaka. [pumep.

JIuneiinsle nuddepeHuanbable ypaBHEHUs 1-To mopsaka.

ook w

HE3aBUCHUMYIO NlepeMeHHYI0 X (MOHMKEHUE TIOPSAAKA).

Juddepenunanbaple  ypaBHEHHs 2-TO TOpsJIKa, HE COJEp)Kallie B SBHOM BHJE

7. JuddepennmanbHble ypaBHEHHs 2-T0O MOpPsAKa, HE CO/leprKalllie B IBHOM BHUJIE UCKOMOM

¢yHKMKM Y (HOHWKEHHUE MOPSJIKA).

8. OpmnopomHoe nuHeitHOe nuddepeHnanbHOe ypaBHEHHE 2-TO MOPSJIKa C MOCTOSHHBIMU

koaurmentamu. O61ICE perIeHuE.
9. HeonHoponusle JsuHelHble JuddepeHIuaIbHble YpaBHEHUS 2-TO  TOpsJIKa
NOCTOSTHHBIMU Koa(dunmenTamu. O61iee u yactHoe pemieHus. 3agada Komm.

C

10. Jluneiinple  nu¢depeHnuanbHble  YpaBHEHHS 2-TO  TOpsiAKa C  [OCTOSTHHBIMH

K03 duIEeHTaMn U TpaBoii yacThio Buaa f(X) = e™(M Cosx + N Sinx).

11. Jluneiinple  nuddepeHnuanbHble  yYpaBHEHHS 2-TO  TOpsiAKa C  [OCTOSTHHBIMH

K02(uIMeHTaMu 1 TIpaBoil yacTeio Buga f(X) = Pn(x)edx

12. Omnpenesienue YMCIO0BOTO PAIBL.
13. HeoOX0oauMBIii ¥ TOCTATOYHBIC PU3HAKH CXOTUMOCTH.
14. Onpenenenne 3HaKOMEPEMEHHOTO W 3HAKOUEPETYIOIIETOCS PSIIOB.
15. AGcomoTHAs M YCTIOBHAS! CXOJIUMOCTb.
16. Ompenenenue CTENEHHOTO psizia.
17. Teopema AGens. IaTepBan cXo0AMMOCTH, PAANYC CXOIUMOCTH.
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18. [IpMeHeHe CTeTIeHHBIX PSI0B.

19. TpuronoMeTpu4ecKuil psii ¥ €ro OCHOBHBIE CBOMCTBA.

20. Kak ompenensiercsi CXonuMocTh psijia Oypbe?

21. Psin @ypbe s YEeTHBIX M HEUSTHBIX (PYHKITHH.

22. Psn ®@ypewe ¢ nepuogom 2l.
23. Ilpunoxenus psna ypre.

I[TPAKTUYECKOE 3AJJAHUE

1. Haiitu obmee pemenne auddepeHnnanbHOro ypaBHeHUs a(x)y’ +m(x)y = f(x) U €ro

YaCTHOE PELICHUE , YIOBIECTBOPSAIOIIEE HAYaIbHBIM YCIOBUASIM ) = )V IIpH .

1. y'cosx—ysinx=1, V=1, xo:%.
2. y!_Z:x__’_l, y():z,x():l.

x x
3. y'—z—yZ(X+l)3, y():l,x():l.

x+1

2y e
4 y'+—y:—, Vo=2, %=

X X
5 y’—2—y=l, y0=3,)€0=1

X X

© © N o

0
2. Haiitu 061acTh CXOIUMOCTH CTEMEHHOTO Psijia Z a,x" .

n 00

n=0 = n+l

R -
Ymecc 8. Y
10 ;(nfl)y

PYBEXXHBII KOHTPOJIb: hopma pyOGesKHOro KOHTPOJIS — TECTUPOBAHHE.

0 X . (_l)nxn+l -
1'23"(n+1)’ 2

23

0 n+l

x .
3';2n+1

x -
—=n’+1’

6.

n

0 O’Inx2n -




n-(n+2)

1. Cenpmotii wieH psiga Z — 5 . basen
n=1 N
a) 7, 21 B) 1; r) 49.
0) —;
16
o0
2. Heo0X0IMMBIM YCIIOBHEM CXOJAMMOCTH YHCIOBOTO Psia Z a,, sBisgercs
n=1
o © B) lima, =0; r lima, =1.
a) >.a,=0; 6) Y8, =x; noo now
y z (-1)"
3. 3HaKouepeytoWmMiics psig Y ~——
n=1
a) CXOIUTCS; 0) cxoauTcst abCOMIOTHO;
B) CXOJIUTCS PABHOMEPHO; T') CXOJUTCSI YCIIOBHO.

4. MuddepennunanbHbIM ypaBHEHHEM |-TO TIOPSIIIKa SBISIETCS] ypaBHEHUE

a) Y"+2y"-3y' +1=2x; 6) Yy = X
X+ 9
B)Y =2x - 3; r)yzﬂ.
x-1
5. luddhepeHnnanbHpIM ypaBHEHHEM 2-TO TTOPSIKA SBISETCS
a) y2 X 6) y"+2y" -3y +1=2x;
X+ 9
B)y=2x2-T; r)x:—\/;'y
x-1

X
6. Muddepennmansroe ypapuenue Y — Y +y =(X+1)-e” apnsercs

a) YpaBHEHHUEM C pa3AeisaIoIUMUCS TEPEMEHHBIMUY;

0) TMHEMHBIM ypaBHEHHEM 1-TO MOpsKa;

B) IMHEWHBIM OJTHOPOTHBIM YpaBHEHUEM 2-TO MOPSKa;

T') TMHEHHBIM HEOHOPOIHBIM YPAaBHEHHEM 2-TO MOPSIKA C TOCTOSTHHBIMH

KodpUITUEHTaAMH.
Kurou
1 2 3 4 5 6
0 a r 0 r r

®DopMBI _KOHTPOJIS CAMOCTOSITEIbHON paOoThl OOYYAIONIMXCS: TMPOBEPKA OTBETOB Ha
BOIIPOCHI JJI1 CAMOIIOATOTOBKH M PELIEHUS! TPAKTUYECKUX 3aHITHI, TECTUPOBAHUE.

3aoanue 4. Teopus eeposmuocmeii u MamemMamu4eckas CMamucmuKa
[{enb: 3HATH BUJIBI CITy4alHBIX BEJIMYUH, YMETh PEIIATh 3a/1a4M 10 GopMyJie KIacCUYeCKOM
BEPOSTHOCTH, 3HATh OMpe/IeTICHUE CYMMBI U IPOU3BEICHUE COOBITHI, 3HaTh (popmyiy [lyaccona,
pacnpenenenue [lyaccona, ymeTs pemars 3ajauy Ha IOBTOPHBIE UCIIBITAHUS, 3HATH
OIpelIeJICHUE JUCKPETHOU CIIy4aliHOW BEJIMYUHBI, 3aKOHBI PACIIPEACIICHUS JUCKPETHON
CIIy4aifHOM BEJIMYUHBI, YMETh COCTaBIISATh 3aKOHBI paclpeeseHus, 3HaTb GopMyiy U
OIIpEIEIICHUE MAaTEMAaTUYECKOI0 0KUAAHMS U JUCIIEPCUH JUCKPETHOH CIIy4ailHOW BEIUYMHBI UX
CBOMCTBA, CpeIHEE KBAPATUUECKOE OTKIIOHEHNE, YMETh UX BBIYUCIIATH; 3HATh ONPEIEICHUE
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HEIPEPBIBHON CIIy4allHON BEIUYMHBI, 3aKOHBI PACIIPEIEICHUS HENIPEPIBHON CIIy4alHOHN
BEJIMYMHBI, YMETh COCTABJIATh (PYHKLHUIO U IJIOTHOCTh Paclpe/ieeHnsl HENPEPhIBHOM c1y4aiHOM
BEJINYHMHBI, 3HATh (OPMYILY U ONIPE/ICTICHNE MAaTEMAaTUYECKOTO OXKHUIaHUS U JUCTIEPCUN
HENPEPBIBHOM CIIy4allHOM BEJIMYMHBI UX CBOMCTBA, CPEIHEE KBAAPATUYECKOE OTKIOHEHNE,
YMETb UX BBIUUCIATH; 3HATh ONPEIECIICHUE CUCTEMBI CIIy4YalHbIX BEJIMYUH, YMETh COCTABIIATh
3aKOHBI PACIPEIEIICHNS CUCTEMBI CIIY4alHBIX BEJIMYMH, YMETh BBIYACIIATH YACIOBBIE
XapaKTEPUCTUKH CUCTEMBI ABYX CIIy4alHBIX BEJIMUMH, 3HATH [IOHATHE PaCIpelelICeHue 4acToT,
YMETb COCTABJIATh PACpeeICHUE YaCTOT, 3HATh ONPE/IeIeHNUE SMIUPUIYECKON (PYHKIIUU, YMETh
COCTABJIATh SMIIUPHUYECKYIO (DYHKIIHIO, 3HATH ONPECIICHHS TOJIMTOHA U TUCTOIPAMMBI, YMETh UX
CTPOUTb, 3HATh ITOHATHE OLICHKU, YMETh HAXOAUTH TOYEYHBIC U HHTEPBAJIBHBIE OLICHKHU, 3HATh
IIOHATUE CTATUCTUYECKAs TUII0TE3a, YMETh IIPUMEHSTh CTATUCTUYECKUI KPUTEPUM IIPOBEPKH
HYJIEBOM TMIIOTE3bl, HAXOUTh OIIMOKH IEPBOIO U BTOPOTO pOJa, yMETh CPAaBHUBATh
BBIOOPOYHYIO CPEJIHION, TUCIIEPCUI0, MATEMATUUYECKOE 0XKHUIaHNUE, YMETh IIPOBEPSITh TUIIOTE3bI
0 pacrpeciICHUN.

Bonpocs! U1 caMOnOArOTOBKU:

1. Kiaccuueckoe U cTaTUCTUYECKOE ONPEeICHUE BEPOSTHOCTH.

2. OCHOBHBIE OIpEIEIICHUS] TEOPUU BEPOSTHOCTEH M UX BUABI. He3aBucHUMBIC U 3aBUCUMBIE,
HECOBMECTHbIE U COBMeCTHbIE coObITHA. [lonHas rpynma coOwituii. HenocpencTBeHHbIiM
MOJICYET BEPOATHOCTH.

3. CymmMma cobbiTuil. Teopema crnoxeHHs: BEpOATHOCTEH 1J11 HECOBMECTHBIX U COBMECTHBIX

COOBITHH.

VYcnoBust BEposATHOCTH. TeopeMbl YMHOXKEHUS AJIS 3aBUCUMBIX U HE3aBUCUMBIX COOBITUI.

®opmya nmoaHOM BeposaTHOCTH. [lepeorienka runotes, popmyisl beiieca.

[TocnenoBarenbHOCTh HE3aBUCUMBIX UcnbITaHUH. Popmyna beprynu.

JlokanbHas U MHTErpajbHas Teopemsl Jlamaca.

®opmyna Ilyaccona kak acumMnToTHueckoe npubdimxenue opmynsl bepnymiu. Penkue

COOBITHS.

9. Kakas cnyvaifHasi BeIMYMHA HA3bIBACTCS TUCKPETHON?

10. Yro siBrsieTCs 3aKOHOM pacIpeesieHus TUCKPETHON CilydaitHON BEIMYUHBI?

11. Yro Ha3pIBaE€TCA MAaTEMATHUYECKUM OKHUJIAHUEM U TUCTIEPCUEH?

12. KakoBbI cBOIiCTBa MaTEMaTHUECKOT0 OXKUJAHUS U TUCTIepCHH?

13. To kxaxoii (hopMyIie BEIYUCIACTCS TUCTIEPCHSI?

14. Yro Ha3bIBaeTCs CPeAHUM KBAJPATHUECKUM OTKIOHEHHEM?

15. ®ynkuus pacnpeaeneHus, €e CBOICTBA.

16. [InoTHOCTH pacnpenenenus, ee CBOUCTBRA.

17. MaremaTudeckoe oKuJaHUE U JUCTIEPCUsl HENPEPBIBHOM ClTydyaliHOM BETUYMHBI.

18. Kak cBs3aHbl uHTerpanbHas (YHKLUS paclpeieieHus M IUIOTHOCTb pPacHpeieseHHs
BeposATHOCTEN (AuddepeHnnanbHas QyHKIMS pacipeesieHns: BEpOITHOCTEN)?

19. Jlatb onpeneneHne CUCTEMBI CITyYalHbIX BEITUYHH.

20. ITepeyncnuTh 3aKOHBI pacrpeIeIeHUs CITyJaiiHbIX BEIMYHH.

21. JlaTb onpezneneHrne YUCIOBBIX XapaKTEPUCTUK CHCTEMBI ABYX CITY4alHBIX BEJTUYMH.

22. Ilepeunciuth (HOPMYIBI JUISI HAXOXKACHUS YHCIOBBIX XapaKTEPHCTUK CHUCTEMBI ABYX
CIIy4aiiHBIX BEJIMYUH.

23. TlonsiTre o BeIOOpKe. [ eHepabHast 1 BEIOOPOYHAST COBOKYITHOCTb.

24. TloBTOpHas U 6ecriOBTOpHAs BEIOOPKH. Penpe3eHTaTuBHOCTh BEIOOPKH.

25. BapuanuoHHBIH s U CTATHCTHYECKOE pacrpe/IeICHUe BEIOOPKH.

26. CTaTucTHYECKOE pacipe/esieHle BEIOOPKH.

27. TloHsITHE 9acTOT M OTHOCUTEIIHHBIX YaCTOT.

28. IlonuroH ¥ rucTorpaMma.

29. Dmnupuyeckas GyHKIUS pacrpeieeHns1, €€ CBOMCTRA.

30. 'enepanbHas 1 BEIOOpOUHAs CpeIHSS.

N gk
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31. I'enepanbHasi 1 BHIOOpOYHAs IUCHIEPCHSI.

32. CTaTUCTUYECKHUE OIIEHKH IapaMeTPOB paCIpeeiCHHs: HecMenEHHbIe, d(PPEeKTUBHBIC,
cocrosATenbHbIe. [lorpenHocTs OeHKH.

33. JloBepuTtenbHas BEPOSTHOCTh U IOBEPUTEIbHBINA HHTEpBall. OnpeeneHue He00X0UMOro
00BEMa BBIOOPKH.

34. JloBepuTeNbHBII UHTEPBA ISl OEHKW MAaTeMaTUYECKOTO OKUIAHMUS.

35. JloBepuTenbHBIH HMHTEPBAJ IS OLEHKHA JJIS OILCHKH CPETHEro KBaJIpaTH4YeCKOTo
OTKJIOHEHHUSI.

36. OrieHKa BEpOSTHOCTH 110 OTHOCHTEIBHOM YacToTe.

37. Cratuctudeckas runores3a. Hynesas u KoHKypupyromas, IpocTas U CI0XKHasi TUIOTE3bI.

38. OmmbKu MepBoro u BTOPOro poja.

39. CTaTuCTHYECKUN KPUTEPUI TTPOBEPKHU HYJIEBOH THIIOTE3HI.

40. Kputnueckas obnacts. O0nacTh NPUHITUS TUITOTE3bI.

41. OTpIcKaHUE TIPABOCTOPOHHEH KPUTHUECKOM 00JIACTH.

42. OTpICKaHHE JIEBOCTOPOHHEH U IBYCTOPOHHEH KPUTHUYECKUX 00JIacTel.

43. CpaBHEHUE IBYX TUCIEPCUN HOPMATIbHBIX T€HEPATBbHBIX COBOKYTHOCTEH.

44, TlpoBepka TruIOTE3bl O HOPMAJIBHOM pACIPEAEICHUN TI'€HEPAIbHONH COBOKYITHOCTH.
Kpurepuii cornacus [lupcona.

I[TPAKTUYECKOE 3AJJAHUE

3amaua 1.

1.1. B nmaptuu u3 100 neranei cogepKuTcs NsATh OpakoBaHHBIX. HaliTh BeposiTHOCTH TOTO,
4TO cpelu BhIOpaHHBIX Hayjaudy 50 geranei XoTs Obl 0JiHa OpakOBaHHas.

1.2. Urpanbublii KyOuk OpocaroT 1Ba pasa. HaiiTu BeposSTHOCTH TOro, 4YTO CyMMa
BBINABUIMX OYKOB OKA)KETCS] pAaBHOWH BOCBMU.

1.3. Bocemp miapoB ciydailHBIM 0Opa3oM pa3MeIarTcs MO BOCBMH siukam. Haiitu
BEPOSITHOCTH TOT'0, YTO KaXKABIH SIIUK Oy/eT 3aHAT.

1.4. Tpex3HauHOe 4yuCiIO 0Opa30BaHO Hayraj BBIOPAHHBIMH TPEMSI HEMOBTOPSIOIIMMHUCS
mudpamu u3 uudp 1,2,3,4,5. Haiitu BEpOSITHOCTH TOTO, UTO 3TO YUCIIO YETHOE.

1.5. I3 BocbMU OYKB pa3pe3HOil a30yKu COCTABJICHO CIIOBO «MHCTUTYT». 3aTE€M KapTOUKH C
OyKBaMH INE€peMELIMBAIOT U BHOBb COOMPAIOT B MPOM3BOJILHOM Hopsjake. HaliTu BeposTHOCTH
TOT'0, YTO CHOBA MOJIYYHUTCS CIIOBO «UHCTUTYT».

1.6. B maptuu u3 20 neraneit conepkurcs 4 HecTaHAapTHBIX. HaliTh BEpOsITHOCTBH TOTO,
YTO Cpe BHIOpAaHHBIX HayAady IIECTH JeTaliel He OoJiee 0/THON HeCTaHAapTHOM.

1.7. Y3 ypHBbI, cogepxariei 6 OenblXx U 8 YepHbIX 1IAapOB, HAyrajJ BHIHMMAIOT JIBa IIapa.
HaliTu BEposSTHOCTB TOTO, YTO BBIHYTBIE IIapbl OAHOIO I[BETA.

1.8. CrmoBo «y4eOHHMK» COCTaBJIICHO W3 OYKB pa3pe3Hod a30yku. 3aTeM KapTOYKU C
OyKBaMU IE€pEeMELIMBAIOT U U3 HUX U3BJEKAIOT Mo ouepeau 6 kaprouek. Hailtu BeposTHOCTH
TOT0, YTO 6 KapTOUEK B MOPSJIKE BHIXOJA COCTABST CIOBO «YUCHHK.

1.9. Ha KHWXHOH MOJKE B CIIy4allHOM MOPSAKE CTOUT 3HUMUKIIONEINYECKUIN CIPAaBOYHUK,
COCTOSIIMM U3 MATH TOMOB. HaliTu BEpoOsITHOCTH TOrO, YTO XOTSI Obl OJUH W3 TOMOB 3TOTO
CIIPAaBOYHHMKA CTOUT HE HAa CBOEM MECTE.

1.10. Y3 15 OGuiieToB BBIMTPBIMIHBIMU SBISIIOTCSA YeThlpe. HaliTu BeposSsTHOCTH TOTO, 4YTO
Cpeau 1iecTy OUJIEeTOB, B3ATHIX HayAauyy, Oy/eT 1Ba BEIUTPHIIIHBIX.
3agaua 2.

2.1. Jnsa mpoBepku cOOpaHHOM CXeMbl IOCIEOBaTEeIbHO IOCIAaHO TPU HMIIYJbCA.
BepoaTHOCTh MPOXOXKAEHUS KaXKJIOr0 W3 HUX HE 3aBUCUT OT TOT0, MPOLUIA OCTalbHbIE

MMITYJIbCBI WM HeT, u coorBercrenHo pasubl p, =0,8; p, =0,4; p, =0,7. Onpenenurs
BEPOATHOCTH TOTO, YTO MPOIIYT HE MEHEE JABYX M3 IOCIAHHBIX HMITYJIbCOB.
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2.2. UrpanpHblii KyOMK moaOpackiBaloT TpU pa3a. HallTu BEpOSATHOCTH TOTO, YTO MpPHU
nepBoM OpOCAaHWU BBIMAJET YETHOE YUCIIO OYKOB, IPU BTOPOM — MATH OYKOB, MPHU TPETbEM —
YHCIIO OYKOB, KPAaTHOE TPEM.

2.3. BeposTHOCTh MOSIBJICHUSI HEKOTOPOT'O COOBITHS B OT/IEILHOM HCIBbITaHHH paBHa (,75.
HaiiTu BepoATHOCTH TOTO, YTO NPH BOCBMUKPATHOM IOBTOPEHUM HCIHBITAHUS 3TO COOBITHE
MOSIBUTCS] MEHEE TISATHU Pa3.

2.4. Tlo nvHUU CBSA3M IlepenaroTcs JBa curHana 4 U B cOOTBETCTBEHHO C BEPOSTHOCTSIMU
0,72 un 0,28. 13-3a momex 1/6 4acTh A — CUTHAJIOB UCKAXACTCS U IPUHUMAETCS KaK B — CUTHAJIBI,
a 1/7 gacte nepeaHHbIX B — CUTHAJIOB MPUHUMACTCS KaK 4 — CUTHAJIBI.

a) OnpenenuTs BEPOSTHOCTh TOTO, YTO HA IPUEMHOM ITYHKTE OyAeT NPUHST 4 — CUTHAIL

6) N3BecTHO, 4yTO NPUHSAT A — curHai. HaliT BepoATHOCTB TOTO, YTO OH M OBLJT IEepe/iaH.

2.5. U3 ypHbI, coeprkailieil 7 KpacHbIX U 9 CUHMX I1apOB, BBIHUMAIOT OJWH 3a JPYTUM JiBa
mapa. HaliTu BEposATHOCTh ABYKPATHOI'O U3BJICYEHUS CUHETO 1Iapa.

2.6. Haiitu cpenHee 4uciio OpaKOBaHHBIX M3JICIUN B MAPTHH M3CIHMA, €CIIM BEPOATHOCTH
TOTO, 4YTO B OTOM MapTUU COACPXKHUTCA XOTs Obl oxHO OpakoBaHHOoe, paBHa 0,95.
[Ipenmonaraerca, 4TO YMCIO OpakOBaHHBIX M3ICNUNA B MApTUU PACIPEAETICHO IO 3aKOHY
ITyaccona. [loiny4yeHHOE 3HaUYE€HNE OKPYIVIUTH A0 LEIO0TO0.

2.7. Jlns curHanmu3aldd O TOM, YTO PEKHUM aBTOMATHYECKOH JIMHUU OTKJIOHSETCS OT
HOPMAaJIBHOTO, UCIIONB3yeTCss MHANKAaTop. OH npuHaiexut ¢ BepositHocTsmu 0,25 0,3; u 0,5
OJIHOMY M3 TpEeX THUIIOB, JJISi KOTOPBIX BEPOATHOCTH CpabaThIBAHUS PAaBHBI COOTBETCTBEHHO 1;
0,75 u 0,4. Ot upaukartopa nojay4yeH curtai. K kakomy TuUIly BEpOsSITHEE BCETO IMPHUHAJIEKUT
WHIUKATOP?

2.8. BeposTHOCTh NOSIBIEHHUS HEKOTOPOTO COOBITHS B Ka)JIOM M3 ISTH HE3aBUCHUMBIX
onbiToB paBHa 0,7. HaliTu BeposSTHOCTD MOSBICHUS STOTO COOBITHS MO KpaifHel Mepe /1Ba pasa.

2.9. VYcrpoiictBo cocroutr u3z 1000 snemeHTOB, pabOTalOUIMX HE3aBUCHMO OJIWH OT
npyroro. BeposTHOCTh OTKaza jr000ro sineMeHTta B TeueHUM Bpemenu 7' pasHa 0,002. Haiitu
BEPOSATHOCTb TOT'O, UTO 3a BpeMs 7 OTKa)KyT POBHO TPH dJIEMEHTA.

2.10. B snekTpuuecKyio Lenb BKIIOUYEHBI MapajuleabHo TpH npubopa. BepostHocTH TorO,
YTO KXl W3 HUX TpopaboTaeT ompejesieHHoe uuciao vacoB, paBHbel 0,4; 0,6; 0,7. Haittu
BEPOSTHOCTH TOT'0, YTO 3TO KOJIMYECTBO BPEMEHHU MPOpabOTaeT:

a) XoTs OBl 0IUH PUOOP;

0) poBHO jBa mpudopa;

B) HE MEHee JABYX MPUOOPOB.
3agava 3.

3.1. CiiydaiiHas BenuunHa X MOJYMHEHA 3aKOHY PACIpPENEIEHUS C ITIOTHOCTBIO

F(x) = acosX mnpu -—-rxl/2<x<rxl2,

0 npu x<-zl2, x>xl2.
a) Haiitu xoapdunuenr a.
6) ITocTpouts rpaduK MIOTHOCTH pacHpeaeIeHHUs.
B) Haiitu Qpynximio pacnipenenenns F(X) u noctpouts ee rpadux.

r) HaiiTu BeposTHOCTB nonafanus BenuurHsl X Ha ygacTok ot 0 710 ﬂ/ 4,
3.2. Cryuaiinas Benuunna X 3a1aHa QyHKIMeH pacnpeeeHus
0 mpm x<0,
F(X)=<x* mpm 0<x<1,
1 npu X >1.

Haiitn BEPOATHOCTH TOT'O, YTO B PE3YJIBTATC UETHIPCX HE3aBUCUMBIX UCTBITAHUN BEINYNHA
X poOBHO TpH pasa mpuUMeT 3HadYeHHe, IpUHaIeKamee uaTepsany  (0,25; 0,75).
3.3. Cnyuaiinas BenuuuHa X IOJYMHEHA 3aKOHY PACTIPEIENEHHUS C MIOTHOCTBIO
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f(x)=A-e™.
Haiitu koapdurnment 4. Onpenenuts MO, qucnepcuro, CKO.

(Pactipenenenue Jlamnaca)

3.4. TInoTHOCTH pacnpesieleHus caydaiinoil enmmunnsl X 3agaHa Gpopmysioit

fx) 2L+ x?)’
[Toctpouts rpaduk MWIOTHOCTU pacupenencHus. HailTu BEpOSITHOCTb TOTO, YTO BEIUYHHA
X monazer Ha yuacrok (-1; 1).
3.5. Haittu MO, aucnepcuio 1 CKO [auckpeTHOM ciydaiiHOi BeauumHbl X , 3aJaHHOMN
3aKOHOM pacIpeeIeHUs

(3axon Komn)

X. 0 1 2 3

P 0,216 0,432 0,288 0,064

3.6. Haiitu MmaTeMaTH4ecKoe OXKHIAHME CIy4ailHOH BeaMuMHBI X , ecou (yHKIHS
pacipeesieHuss UMEeT BUJT

0 mpu X <0,
F(x)= >0

-0,25
1-e™*" npu
3.7. Cnyuaiinas BeauuuHa X 3aJaHa IIOTHOCTBIO pacHpeie/IeHHs

6 2<X<8,
£ (x) = 1/6 npwm
0 mpm Xx<2, x>8.

Haiitu MO, nucnepcuto u CKO, a Taxxe BEpOATHOCTb MOMAJAHUS CIy4YalHOW BEIUUMHBI
X B npomexytok (3; 5).

3.8. B ypHe 6 Genbix u 4 yepHbIX mapa. 13 Hee nate pa3 noapsa U3BJIEKAIOT HIAp, IPHYEM
KK pa3 BBIHYTBIM IIap BO3BPAIAIOT B YPHY, a Mapsl nepeMmemmunBaroT. [IpmHuMas 3a
CIly4aiiHYIO BEIMYMHY X YHCIO HU3BJIEUYEHHBIX OEIbIX IIapOB, COCTABUTH 3aKOH paclpeeeHus
ATOM BEIMYUHBI, onpeaenuts ee MO u aucnepcuro.

3.9. luckpeTHas ciydaiiHasi BEJIMYMHA 3a/1aHA 3aKOHOM pacpeesIeHus
X 3 4 7 10

P 0,2 0,1 0,4 0,3

Haiitu ¢pyHkuuio pacnpeneneHus 1 HOCTPOUTD ee rpaduk.

3.10. BpeM}I 0e30TKa3HOI pa60TBI 9JICMCHTA UMCCT IMOKA3aTCIIbHOC PACIIPCACICHUC
F()=1-e"*(t>0).

Haiiti BeposTHOCTB TOro, uTo 3a 1 = 24 yaca >nemenr:
a) OTKaXeT;
0) HE OTKaXeT.
3amaua 4.
Haiitu BeposiTHOCTH TMOMAagaHWs B 3aJaHHBIA HWHTEpBAT (@, b) HOpmambHO

pacnpez[eﬂeHHOﬁ CJ'Iy‘-I&fIHOfI BCIIMYHUHBI X , €CJIM U3BCCTHBI €€ MaTCMAaTHYCCKOC OXXKMNIaHUC rn><

H CPEAHEC KBAAPATHUICCKOC OTKIIOHCHHE Gx .
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PYBEXXHbBIM KOHTPOJIb: opma pyOesKHOr0 KOHTPOJIS — TECTUPOBAHUE

1. Ecnu mosiBIieHuE OJJHOTO COOBITHS MCKIIFOYAET TMOSBICHUE JPYTroro COOBITUS B OJJHOM U TOM
K€ UCTIBITAHUH, TO TAKHE COOBITHS Ha3bIBAIOT

A) nocroBepubiMu; b) coBMecTHbIME; B) HecoBMecTHBIMU; [7) citydaitHbIMH.

2. Cymmoii coObiTHii A 1 B Ha3bIBalOT COOBITHE, KOTOPOE MPOUCXOIUT TOTJIA U TOJBKO TOT/A,
KOI/1a MPOUCXOIUT

A) Tonbko cobbiTHE A; B) X0Ts OB 01HO U3 cOOBITHIT A 1 B; B) Tonbko coObiTre B;

I') He mpoucxoanuT HU OJHO U3 coObITHI A 1 B.

3. CymMa BeposITHOCTEH JBYX MPOTHUBOIMOIOKHBIX COOBITUN paBHA

A)0;b)0,5;B) 1;T)0,6.

4. CKOJbKO MOXKHO COCTaBUTH YETBHIPEX3HAUHBIX uucen u3 uudp 5, 7, 8, 9 tak, 4roObI BCe
u(psl B N300paKCHUH YHCIIa BXOWIH TOJIBKO OJTUH pa3.

A)24;b)12; B) 48;T) 32.

5. Cemb CTyIEHTOB CIajdd JK3aMEH 10 TEOPHUU BEPOSTHOCTEH Ha XOPOLIO M OTIUYHO.
CKONBKUMHU CITOCOOAMH MOTIIU OBITH MOCTABJICHBI UM OI[EHKHU?

A)42;b)12; B) 21;T) 18.

Kirou

1 2 3 4 5

B §) B a a

@DOopMBI _KOHTPOJS CaMOCTOSTEIbHOW pPaboThl 00yYAIOMIUXCS: TPOBEPKAa OTBETOB Ha
BOIPOCHI JJI1 CAMOTIOATOTOBKH M PEIICHUS MTPAKTUUECKUX 3aHATUN, TECTUPOBAHHUE.

6.2. MeToanyeckue YKa3aHUsi 10 OPraHM3alMH CAMOCTOSATEJIbHOH PadoThI
CTYIEHTOB

Y4eOHBIM  IUITAaHOM 10  HANpaBJIEHUIO TOATOTOBKU  «Buicwias  mamemamuxay
NPEIYCMOTPEHBI CIIEIYIONINE BUIbI KOHTAKTHBIX 3aHATHI:

- JIeKI1H;

- IPAKTUYECKHUE 3aHATHSL.

B xone nexyuonnvix 3anamuii paccCMaTpUBaOTCS OCHOBHBIE TEOPETUYECKHE TOJIOKEHUS U
MOHATHUS B 007aCTH OOBEKTOB M CYOBEKTOB SKOHOMHUYECKON CHCTEMBI, PHIHOYHOW YKOHOMHKH,
TeOpuH (UPMBI, PBIHKOB (DAaKTOPOB MPOM3BOJCTBA, MAaKpPOIKOHOMMYECKHX IIOKa3aTelei,
UKIMYHOCTH Pa3BUTHS SKOHOMUKH, PACCMATPUBAIOTCS MPOOIIEMBI TOCYIaPCTBEHHBIX (PHHAHCOB
U HaJIOTOB, MEXJIyHAapOJHbIE ACMEKThl SKOHOMUYECKOTO Pa3BUTHS, JAIOTCS PEKOMEHJAIMH IS
CaMOCTOSITENIbHOW Pa0OTHI M TIOATOTOBKE K MPAKTHYECKUM 3aHITHSM.

B xone npakmuueckux samsamuii yriuyONSIOTCS W 3aKpEIUIIOTCS 3HAHUS CTYJIEHTOB I10
pSAY PAacCMOTPEHHBIX Ha JIEKLUHUSAX BOMPOCOB, Pa3BHUBAIOTCS HAaBBIKK cOOpa, 0OpabOTKH H
aHanmu3a MHQOPMALUMU C LEeNbI0 MIACHTU(UKAUU M OIEHKH OOBEKTOB M CYOBEKTOB
OYKOHOMHYECKOW CHCTEMBI, OOOCHOBaHHWS BHIOOpa HAWIYYIIETO pPEIIeHUS SKOHOMHYECKOH
CHCTEMBI, a TAKXKe CaMOCTOSITEIbHOM paboThl U pabOThI B KOJJICKTHBE.

[Tpy MOATOTOBKE K MPAKTUIECKUM 3aHSATHSIM KaKIBIH CTYJICHT JOJKEH:

—HM3y4YUTh PEKOMEH/IOBAaHHYIO YUEOHYIO JIUTEPATYPY;

—HM3y4YUTh KOHCTIEKTHI JICKIIHIA;

—MOATOTOBUTH OTBETHI HA BCE BONPOCHI [0 N3Y4aeMON TEME;

—MHMCbMEHHO pEeIIUTh JOMallHee 33aJaHue, PEKOMEHJIOBAHHOE IpernojaBareieM IpH
U3YyYEHHH KaXKI0H TEMBI.
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Bormpockl, He paccMOTpeHHBIE Ha JIEKIUSX U MPAKTHYECKUX 3aHSATHUSAX, JOJKHBI OBITh
U3YYEHbI CTYJEHTaMH B XOJIeé CaMOCTOSTENbHON paboThl. KOHTpOIh camocTosTeNnbHON padoThI
CTYJICHTOB HaJ| y4eOHOH IPOrpaMMOii Kypca OCYIIECTBISETCS B XOJE 3aHATHI METOJIOM YCTHOTO
orpoca WIH MOCPEICTBOM TeCTHpoBaHMsS. B Xxome camocTodTenbHOM paboThl KaXKAbIA CTYIEHT
00s13aH MPOYUTATh OCHOBHYIO U, IO BO3MOXXHOCTH, JOMOJHUTENIBHYIO JIUTEPATypPy MO U3ydaeMOoun
TE€ME, JIONOJIHUTh KOHCIIEKThl JIEKUMHA HEJAOCTAIOIIMM MAaTE€pUaIoM, BBIIUCKAMH U3
PEKOMEHIOBAHHBIX NIEPBOMCTOYHUKOB. BBIIEINTh HEMOHATHBIE TEPMHUHBI, HAUTH WX 3HAYCHUE B
SHUHUKJIONEINYECKUX CIOBAPSX.

7. IlpuMepHasi TeMATHKA KYyPCOBBIX padoT (MpoeKToB) (npu Haniuuu)
VY4eOHbIM MJIAHOM HE IPEIYyCMOTPEHBI.

8. YueOHo-MeTOoaMUYecKOe U HH(POPMALIMOHHOE o0ecTedeHne JUCITUIIMHBI :
a) OCHOBHas JiuTeparypa

Bericuras MaTeMaTHKa: Y 4e0Hoe nocobue/K).M./lanunos, JL.H.2KypGenko,
I'.A.HukonoBa, H.B.Hukonosa, C.H.Hypuesa; Ilon pea. JL.H.)KypOenko, I'.A.HukoHnoBoii. —
M.:MH®PA-M,2016. — 4969 c. — (Bricmiee oOpazoBanue:bakanaBpuar).

Briciias marematuka B mpuMmepax U 3aaadax : ydue0. mocodue / O.M. Jlertsipena, JI.H.
XKypbenko, I'.A. Huxonosa, H.B. Hukonosa, C.H. Hypuea. — M. : UH®PA-M, 2017. — 372
c. http://znanium.com/bookread2.php?book=896720

Beicmias marematuka: YueOHoe mocobue / ®wmmnosa E.E. - Bomorma:BUITD ®CHUH
Poccun, 2015 http://znanium.com/bookread2.php?book=899484

Bricimiast Beiciias matemarnka: YueOnuk / [llunaues B.C. - M.:HUIl UH®PA-M, 2015
http://znanium.com/bookread2.php?book=469720

0) IOIMOJHUTENIbHAS JTUTEpaTypa

Briciras maremarmka: YueOHoe mocoome: Tom 1 / Kampmeit C.I'., Jlecun B.B.,
[Tpokodres A.A. - M.:KVYPC, HUI] HNHOPA-M, 2016.
http://znanium.com/bookread2.php?book=520540

Bricmas maremaruka T.2: Yyebnoe nocodue. / Kansueir C.I'., Jlecun B.B., [Ipoxodser
A.A. - M.:KYPC, HUIL] UH®PA-M, 2016. http://znanium.com/bookread2.php?book=520538

Bricmias matemaruka: YueOnoe nocodue / Hanmnos 0. M., Hukonosa H. B., Hypuesa
C. H., Tlog pen. XKyp6enko JI. H., HuxonoBoii I'. A. - M.: HUL] UH®PA-M, 2016. - 496 c.
http://znanium.com/bookread2.php?book=539549

KyngeimeBa, E. C. Brpicmias wmatematuka [DneKTpoHHBIH pecypc] : YuyeOHHMK Juis
skoHomuctoB / E. C. Kynneimesa. — 4-e u3g. — M.: M3natenbcko-ToproBasi kKopropaunus
«/lamkoB u K°», 2015. http://znanium.com/bookread2.php?book=512127

Breiciras maremaruka: YdeOHoe mocobue / @unmumnosa E.E. - Bomorma:BUITD ®CUH
Poccun, 2015. http://znanium.com/bookread2.php?book=899484

Breicmras Beicmas matematuka: Yueonuk / [llumages B.C. - M.:HUILl UH®PA-M, 2015.
http://znanium.com/bookread2.php?book=469720

Bricias maremarnka: Yue6Hoe nocooue / H.A. bepesuna, E.JI. Makcuna. - M.: U]
PUOP: HUII Uudpa-M, 2013. - 175 c. http://znanium.com/bookread2.php?book=369492

Bricmas Beicmias matematuka: YueOnwk / JILT. Sumenés. - M.: UL PUOP: HUI]
Hudpa-M, 2013. - 752 c. http://znanium.com/bookread2.php?book=344777

Boiciias Beicmias maremaruka: Ilpaktukym / W.I. Jlypee, T.I1. ®@yHTukoBa. - M.:
ByzoBckuii y4eOHHUK: HUIL NHOPA-M, 2013.
http://znanium.com/bookread2.php?book=368074

3ajaun ¢ pEHICHUSIMU 10 BBICIICH MaTEMaTHUKe, TECOPUU BEPOSITHOCTEH, MAaTeMaTHIECKOM
CTaTHCTHKE, MaTEMaTHYECKOMY ITPOrpaMMHUPOBAHUIO: yuyeOHoe rmocodue ans O6akanaspos / A. C.
Mankua, B. A. Illankun. - 8-e wm3gm. - M.: JlamkoB wu Ko, 2012.
http://znanium.com/bookread2.php?book=354019
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B) IIPOrpaMMHOE 00ecTieueHne
Microsoft Windows
Microsoft Word
Microsoft Excel
Microsoft Power Point

PonbE

r) 0a3bl JaHHBIX, HH)OPMAITMOHHO-CIIPABOYHbBIC U TTOMCKOBBIC CHCTEMBI
1. http://znanium.com/ OOOQO sniekTpoHHO-O0MOIMOTEeYHAs cuctema "SHAHUYM"
2. https://rucont.ru/ OOO "HaumonansHsii mudpoBoit pecype «PYKOHT»
3. http://biblioclub.ru/ 3bC «YHuBepcuTeTcKas OMOIMOTEKa OHJIANH

9. MaTepnaﬂbno-TexnnquRoe o0ecneyeHue JUCHUIIJINHBI .

VYyebnast aymutopust I TMPOBEICHUS 3aHATHUH JIGKIIMOHHOTO THUIIA; 3aHATUH
CEMHUHApPCKOT0 THUIMA; AJSi KypCOBOTO MPOECKTHPOBAHUS (BBIMIOJHEHUS KYypCOBBIX paboT); A
MPOBEACHUS TPYNIOBBIX W HWHAUBUIYAIBHBIX KOHCYJIbTAIMW; [JISI TEKYIIETO KOHTPOJIS U
IPOMEXKYTOUHOM arTecTaruu. Paboune mecra oOydaromuxcs; padouee MecTo IperoaaBaTers;
HOYTOYK; MPOEKTOP, PKpaH; KJacCHas JI0CKa; 9 pabounx MecT 0O0Yy4arolIMXCsi OCHAICHHBIC
[I3BM c¢ mnoakioueHHWeM K CETH HMHTEPHET U 00ecCleYeHHeM JOCTyla B 3JICKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENBHYIO cpely Y HUBEpCUTeTa. Y yeOHO-HATIISAHbIE TOCOOHSI.

10. O0pa3oBaTebHbIEC TEXHOJIOTHH:

[lpu peanmzammmu y4yeOHON TUCHMIUIMHBI «BpIcIias MaTemMaThka» NPUMEHSIOTCS
pas3ianuHble 00pa30BaTEIbHBIEC TEXHOIOTHUH, B TOM YHCIIE TEXHOJIOTHUHU AJIEKTPOHHOTO O0yUeHUSI.

OcBoenue y4yeOHOM  aucuuiiuHbl  «Bbicmias maremarukay  INpeaycMaTpUBaeT
UCIIOJIb30BaHUE B yYEOHOM IPOIIeCcCe aKTUBHBIX U MHTEPAKTUBHBIX (JOPM MPOBECHUSI YIEOHBIX
3aHATUH B (popMe JIeKIINU-BU3yaIH3alllH, JIEKIUs Oecena, MPaKTHIECKOe 3aHsATHE.

- Jlekyus-euzyanuzayus — Tepenada MHGOPMAIMU  MOCPEACTBOM  Trpaduueckoro
MpeAcTaBiIeHUs B oOpa3HoW Qopme (chaiiapl, BHAEO-CHAMABI, IIAKaThl U T.1.). Jlekuus
CUMTAETCsl BU3yalM3allUel, €Clii B TEUEHHUE IOJIyTOpa YacOB IPENoJaBaTeilb MCIOJIb3YEeT He
MeHee 12 HarmsgHbIX wu300paxkeHud, mMakcumyM - 21. Pomnp mnpenopaBaTenst B JIEKIIHMH-
BU3yalln3allul — KOMMeHTaTop. [IoAroToBKa NaHHOW JIEKIIMM MPENOoIaBaTesieM COCTOUT B TOM,
YTOOBI U3MEHUTH, IEPEKOHCTPYUPOBATh YUeOHYIO0 HH(OPMALINIO IO TEME JIEKIIMOHHOTO 3aHSATHUS
B BHU3YyallbHYI0 (hOpMy AJIs MpeJCTaBlIEHHUs Yepe3 TeXHHYEeCKHe cpesicTBa oOyueHHs (HOYTOYK,
AKyCTUYECKHE CUCTEMBI, IKpaH, MyJIbTUMEIUUHBIN TTPOCKTOP) WIIK BPYUHYIO (CXEMBI, PUCYHKH,
YepTeXH U T.11.). JIeKIINI0-BU3yaTn3alliio pEKOMEHIyeTCs POBOIUTH MO TeMaM, KITFOYEBBIM IS
JAHHOTO TpenMeTa, paszena. [Ipu MOArOTOBKE HAIISIIHBIX MaTepUaloB CIEAYeT COOIIOAATh
TpeOOBaHUS U MpaBUia, MPEeIbIBIsEMbIC K IPEACTABICHUIO HHPOPMAIUH.

Ilpakmuueckoe 3ansamue — 3aHATUE, TOCBAIIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHHMH U
HAaBBIKOB I10 TPEIJI0KEHHOMY JITOPUTMY.

VY4eOHble yachl JUCHUILIMHBI «BpIciias MareMaTuka» MpeaycMaTpUBalOT KIACCHUECKYIO
KOHTaKTHYIO paboTy MmpemnojiaBaTelsi ¢ OOYyJaroIIMMCS B ayAHTOPHH U KOHTAaKTHYIO paboTy
MOCPEACTBOM KOMIIBIOTEPHBIX TEXHOJIOTHH (3JEKTPOHHAS MOYTa, IPEe3eHTALM U Jp.).

11. Ouenounsie cpeacrsa (0OC):

OrneHouHbIC CpeAcTBa MO JUCHUIUIMHE «Bpicmias wmarematwka» pa3paboTaHbl B
COOTBETCTBUU C TIOJOKEHUEM O OaIbHO-PEHTHHIOBOM CHUCTEME OLEHKH YCIEBAaeMOCTH
ctyneatoB ®I'bOY BO «MI'VTY um. K.I'. Pazymosckoro (IlepBoiii ka3aunii yHUBEPCUTET).

Kpumepuu oyenxu mexywux 3ansmuii 01 ouHoul ¢oopmul 06yyeHus
v MOCEIIEHUE CTYIGHTOM OJHOTO 3aHsTHs — 1 6ai;

31


http://znanium.com/
https://rucont.ru/
http://biblioclub.ru/

v BBITIOJIHEHUE 3aJaHUN [UIS CaMOCTOSITEIbHON paboTel — oT 1 g0 3 GamioB 3a
KQKIBIM ITyHKT 3a/1aHUS;

v aKTUBHAs paboTa Ha 3aHATUU — OT 1 70 3 OaIoB;
Kpumepuu oyenxu mecmosuix 3aoarnuii:
v Ka)J10€ MTPaBUIILHO BBIMOJIHEHHOE 3a/1aHue — 1 6amn

Kpumepuu oyenxu mexywux 3auamuii 015 3a04HOU hopmbl 00yYeHUs.

v MOCEIIEHUE CTYIEHTOM OJHOTO 3aHITUS — 5 OaJIJIOB;

v BBITIOJTHEHHE 33JJaHUH ISl CaMOCTOSTeNIbHON paboTel — oT 10 mo 15 GamnoB 3a
KKl TYHKT 3a/1aHUS;

v aKkTUBHas pabora Ha 3aHATUH — OT 1 10 10 GaymioB

Kpumepuu oyenxu mecmosulx 3aoarnuii:

v Ka)J10€ MTPABUIILHO BBIOJHEHHOE 3a/1aHKe — 6 0aioB

BAJLIBHO-PEUTUHIOBASI CHCTEMA
MakcumManbHas CyMMa PEUTHHIOBBIX 0ajlIOB, KOTOpask MOXKET OBbITh HAYMCIIEHA CTYACHTY IO
yueOHOM quciuminHe, coctapisier 100 peHTHHIOBBIX

. KonnuectBo 6amios
dopma npoMeKyTOUHON - -
aTTecTaluH Texymui PyOexHblii Cymma
KOHTPOJIb KOHTPOJIb 6a/10B
OK3aMeH 30-70 20-30 60-100
3ager 40-80 10-20 60-100

PeliTuHT cTyneHTa B ceMeCTpe M0 JUCUUIUIMHE CKJIAIbIBACTCS U3 PEUTHHIOBBIX 0OaJljioB,
KOTOPBIMH TPENOAaBaTeb B TEUEHHE CEMECTPa OLEHUBAET IOCELICHUEe y4eOHBIX 3aHATHH, ero
TEKYyIIyI0 paboTy Ha 3aHATHUAX M CAMOCTOSTEIBHYIO paboTy, pe3ylbTaThl TEKYIIUX KOHTPOJIBHBIX
paboT, TECTOB, YCTHBIX OIIPOCOB, IPEMHUANIBHBIX U IITPaQHBIX 0aJIIOB.

Py0GexxHbIil pedTHHT CTyAEHTA M0 TUCIUILIMHE CKJIAJbIBACTCS U3 OILICHKU B PEHTHUHIOBBIX
Oaytax OTBeTa Ha SK3aMeHe (3aueTe).

[IpenonaBarenb, OCYHIECTBISIOMNNA NPOBEACHUE NPAKTHUUECKUX 3aHATUH, JOBOAMUT IO
CBEJICHHsI CTYJJCHTOB Ha MEPBOM 3aHATHH MHPOpMAIMIO 0 (POPMUPOBAHUU PEHTHUHTA CTYACHTA U
pPYOEKHOTO peHTHHTA.

Ilo oxoHYaHMM ceMecTpa KaXAOMy CTYIAEHTY BBICTaBIIsI€TCA €ro PelTHHroBas OLieHKa
TEKyIllel yCIIeBaeMOCTH, KOTOpasl SIBJISIETCSI OLIEHKOM MOCEIIaeMOCTH 3aHSATHH, aKTUBHOCTH Ha
3aHATHUAX, KAUYECTBAa CAMOCTOSTEIbHOU PabOTHI.

CryneHT JOmycKaeTcsi K MEpONPUATUSAM IPOMEXKYTOYHOW aTTeCTallMHM, €CIU €ro
pEeUTHHIOBas OLIEHKA TEKyIlleH ycreBaeMoCTH (6e3 yueTa npeMHuaIbHbIX

PEUTUHIOBBIX 0aJJIOB) HE MEHEE:

10 JUCLUIUIMHE, 3aBepIlaroiencs 3k3aMeHoM - 30 peTHHTOBBIX OaJlIoB;

M0 JMCIUIUIAHE, 3aBepIIaronierics: 3aueTom - 40 peTHHTOBBIX OaJIoB.

CryneHtsl, He HaOpaBIIM€ MHHHUMAJIbHBIX pPEHTHHIOBBIX OauIoB 1O y4eOHOM
JTUCIUATIIINHE TTPOXOISIT MPOIEAypy A000pa 0auioB.

MaxkcumanbHass PEUTHHIOBas OLEHKA TEKYIIEH yCIIEBAEMOCTH CTYIEHTAa 3a CEMECTp IO
pe3ynbraram TeKylled paboThl U TEKYIIEro KOHTpoJId 3HaHui (06e3 yueTa mpeMuaIbHbIX 0alioB)
cocrapisier: 70 pEeHTUHIOBBIX OaNoB Ui JAWCLMIUINH, 3aKaHUYMBAIOMIMXCS 5K3ameHoM; 80
PEUTUHTOBBIX 0AJJIOB JJISl AUCLUIUINH, 3aKaHUYMBAIOLUXCS 3a4E€TOM.

OTBeT CTyeHTa MOXXET ObITh MAaKCUMaJIbHO OLIEHEH:

Ha sk3ameHe B 30 peHTHHTOBBIX 0aJJIOB;

Ha 3a4yere B 20 peTHHTOBBIX OaJIJIOB.

CryneHT, 1o >keJaHHIo, MOXET CJIaTh 3K3aMEeH WJIM 3a4eT B (popMare «aBTOMAr», €ClIU €ro
PEUTHHT 32 CeMecTp, C y4eTOM IIPEMHUANIbHBIX 0aJIOB, COCTaBUJ HE MEHEe:

€CJIM IO pe3yabTaTaM U3y4yeHUs AUCLUUIIINHBI CIaeTCsl DK3aMEH
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— 60 pedTHHTOBBIX OAJIIIOB C BHICTABIICHUEM OLIEHKH «yIOBJIETBOPUTEIHHOY;

— 70 peTHHTOBBIX 0AJIJIOB C BHICTABIIEHUEM OIIEHKH «XOPOIIIOY;

— 90 peTHHTOBBIX OAJIIIOB C BHICTABIICHUEM OLIEHKU «OTIUYHO;

€CJIM IO pe3yabTaTaM U3y4yeHUs UCLUUILIINHBI CIAETCs 3a4eT:

— 60 peHTHHTOBBIX OAJIIOB C BBICTABICHUEM OIEHKH «3aUTEHOY

PeliTunroBas oueHka MO IUCHUIUIMHE U COOTBETCTBYIOIIAs aTTECTAIMOHHAS OLIEHKA I10
HIKAJIE «3aYTEHOY, «yIOBIETBOPUTEIHHOY, «XOPOIIOY», «OTIIMYHOY MPH HCIIOIB30BaHUU (hopmara
«aBTOMAT», MPOCTABIIAETCA SK3aMEHATOPOM B 3aYETHYIO KHIDKKY M 3a4€THO-IK3aMEHALMOHHYIO
BE/IOMOCTH TOJIBKO B JIEHb IPOBEACHUS SK3aMEHA MJIM 3a4€Ta COIIACHO PACIUCAHMIO TPYIIIBL, B
KOTOpOI 00yuaeTcst CTyJIEHT.

Jyis ipuBeIeHUsI PEUTUHTOBOM OIEHKU K aTTeCTAIIMOHHON (TIATHOAITBHBIN

(dbopmar) ucnosb3yercs cieayrolas nKaia:

ATTecTanyoHHas OlieHKa 10 JUCLUIINHE PelTuHT cTyneHTa 1mo JUCIUILIMHE
(BKJTFOUAsI TPEMUATTLHBIC OAJIITBI)

«OTJIMYHO» 90- 100 6amoB

«XOPOIIIO» 70 - 89 6amnoB

«YHAOBJIETBOPUTEILHOY 60 - 69 GanoB

«HEYHAOBIECTBOPUTEIILHOY MeHee 60 6aIoB

«3a4TCHO» oT 60 0a1I0B U BEIIIE

«HE 3aYTCHO» MeHee 60 6amioB

PyOexHblii  peMTHMHr 1O  JUCUUIUIMHE Yy  CTyJEHTa Ha  3K3aMeHe WIU
muddepeHIMpoBaHHOM — 3aueTe MeHee ueM B 20 peHTHHIOBBIX OajulOB  cuuTaeTcs
HEYJIOBJIETBOPUTEIbHBIM (HE3aBUCHMO OT PEMTHHIa CTyAeHTa B cemecTpe). B aTom ciydae B
3a4€THO-3K3aMEHALMOHHYI0 BEIOMOCTb B rpade «ATTecTallMOHHas OLIEHKa» MPOCTaBIsIeTCA
«HEYIOBJIIETBOPUTEIILHO.

PyGexHbli peUTHHT 10 JUCLUIUIMHE Y CTYJCHTa Ha 3aueTe MeHee yeM B 10 peHTUHIOBBIX
0aJIJIOB CUMTAETCS HEYIOBIETBOPUTEIbHBIM (HE3aBUCUMO OT PEHTHHra CTyleHTa B cemecTpe). B
TOM CJy4ae B 3a4e€THO-IK3aMEHAllMOHHYIO BEIOMOCTbh B rpade «ATTeCTallMOHHAS OLEHKa»
IIPOCTABIISETCS «HE 3a4TEHON.

[IpenonaBarento npeocTaBIseTCsl IPaBO HAYMCIATh CTYACHTaM MpeMuabHble 0auibl 3a
AaKTUBHOCTH (y4acTHe B Hay4HbIX KOH(EpeHIMsIX, KOHKypcax, OJIMMIINAAax, akTUBHas paboTa Ha
ayAMTOPHBIX 3aHATUAX, MyONUKAIMM cTared, paboTa CO HIKOJIbHUKAMH, BBINOJHEHHE 3aJaHUN
MOBBILICHHON CJIO)KHOCTH, HW3TOTOBJIEHHWE HAMIAAHBIX MOCOOMH M T.J.) B KOJMYECTBE, HE
npesbimatomnieM 20 peHTHHIOBBIX 0aiioB 3a cemecTp. [IpemuanbHble 6auIbl HE BXOIAT B CYMMY
peNTHHTa TeKyIIel YCIIeBaeMOCTH CTY/IEHTA, a MPUOABIISIOTCS K HUM.

OneHoYHBIC CPEACTB TEKYLIEro KOHTPOJIsI (P)OPMHPYIOTCH B COOTBETCTBHH €
JIHA (JloxanbHBIMH HOPMAaTHBHBIMH aKTaMH) yHHBepcuTeTa: TecTbl, Bompocel s
YCTHOIO OIpOca, INpakTHdeckue 3anaHus. Ha3sHayeHHe OLEHOYHBIX CPEACTB TEKYIIEro
KOHTpPOJISI — BBIABUTH copmupoBaHHOCTh KommereHuuid: OK-7 CIIOCOOHOCTBIO K
camoopranuzauu u camoo6OpazoBanuto; OIIK-1 cnocoOHOCTBIO K MPHOOPETEHHIO C
0O0JIBIION CTENEHBI0 CAMOCTOSATEIHHOCTH HOBBIX 3HAHUN C UCMOJIb30BAHUEM COBPEMEHHBIX
00pa30oBaTeNbHBIX U HHPOPMALMOHHBIX TEXHOJIOTUH.
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OIIeHO‘lHLIe cpeacrea 1Jist leOMC)KyTO‘lHOﬁ aTTeCTallumn (B (bopMe OK3aMCHa HJIN

3auera),

B pe3ylbTaTe

OCBOCHUHA

yaeOHOMH

JEMOHCTPUPOBATH CIEAYIOIINE PE3YIbTATHI:

JUCIIUILINHGI

oOydJaroImuiicss  J0JDKEH

Ko Conepxanue Irtanbl GOPMHPOBAHUS
. KOMIIETEeHIIM U KOMIIETEHIIMI B Mpouecce
KOMIieTe (uactu Pe3yabTaThbl 00y4eHUSA | o cpoenns 06PA30BATEITHHOI
HiH KOMIIeTEHI[HH) nporpamMmal
OK-7 CIIOCOOHOCTH ba3oBbli ba3oBblil
0 K 3HaTb: OCHOBBI BbICIICH | 3HATH:
CaMOOpraHu3 MaTeMaTHKH, HCTOPUIO CTAHOBJICHUS
anuu u YMeTh: OCYIIECTBIATh MareMaTuku B Poccuu u mupe;
camoo0pazoB 1o100p HEOOXOAMMO YMmeTh: yCTaHABIIUBATh
aHUIo; HAyYHO-METOJIUYECKOH, | MPUYMHHO-CIEICTBEHHBIC CBS3U
JUTEPATYPHI 10 [IPU PEIICHUM CTAaHIAPTHBIX 33134
MaTeMaTHKe; [0 MaTeMaTHKE
Baanern: Baanern:
METOIaMH Hay4HO- METOJaMH TBOPYECKOT'O
TBOPYECKOTO Iporiecca MpoIiiecca v BHIOTHEHUS
HCCJICI0BAHMIA; MTOMCKOBBIX 3CKU30B B
IloBbIIIEHHBIH CO37IaHMST MaTEMaTHUYECKOU
3HaTh: MoOJenn
OCHOBBI BbICIIICH
MaTeMaTHUKHU U IloBbIlIeHHBIH
MaTeMaTH4eCKHe METOIbI | 3HATh: CYIIHOCTb U CIIEUPHUKY
MCCIIEI0BAHUS KaueCTBEHHBIX U
YMeThb: 0CYIIECTBIIATH KOJIMYECTBEHHBIX METOJIOB
no60p HeoOXoIMMOH UCCJICIOBaHMS.
HAay4YHO-METOANYECKOM,
JTUTEPaATYpPHI O Ymern:
MaTeMaTHKe; CaMOCTOSITEJIbHO MIPOBOIVTH
yCTaHaBIMUBATh Hay4yHbI€  MCCIEIOBAHUS  TIO
NPUIUHHO- BOIIpOCcaM  MPO(EeCCHOHATIBHON
CIIEICTBEHHBIE CBA3Y IIPU | AE€ATENBHOCTH, Yy4aCTBOBAaTh B
peleHnn KOMILJIEKCHBIX HAyYHBIX
MaTeMaTHYeCKHX 3a1ad | Pa3paboTKax;
MCIIOJIb30BaTh Ha paboTatb B  MEXKIyHApOIHOMN
MIPAKTUKE cpene;
BBIIIETIEPEUNCIIECHHBIE
3HAHUA. Baapers:
Baagern: MPAKTUYECKUMHU HABBIKAMH
[MpakTHaeckuMu MOCTPOEHUU MAaTEMAaTUUECKHUX
METOJJaMH Hay4HO- MOJICJICH CTaHAaPTHBIX 3a1a4
TBOPYECKOIO MPoLEcca 1poeCcCHOHANBHOM JeATENbHOCTH.
HCCIICIOBAHU M.
CIOCOOHOCTH ba3oBblii ba3oBblii
OIK-1 0 K 3HaTh: 3HaTh:
npuodpeTeHn OCHOBBI JMHEWHOW | OCHOBBI JMHEWHOW anredpsl U
10 ¢ 0OJBIION anreOppl W DJIEMEHTHI | DJIEMEHTHI AHATTMTHIECKOMN
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CTETIeHbIO
CaMOCTOATENb
HOCTH HOBBIX
3HAHUU c
UCIIOJIb30BaH
ueMm
COBpPEMEHHBIX
obOpa3zoBarenb
HBIX u
uHpOopMaILno
HHBIX
TE€XHOJIOTH.

aHATUTUYECKOM
r€OMETPUH,
MaTeMaTHYECKOTO
aHaju3a,
nuddepeHIaTbHBIX
YpaBHEHUH, TEOpUH
BEPOSATHOCTEH u
MaTeMaTH4YeCKOMH
CTaTUCTHKH
HEOOXOIMMEIC JUIST
pCHIeHI/Iﬂ CTaHAAPTHBIX
3amad  MpodeCCHOHATEHOM
NCATCIIBHOCTH.

YMeTh:

MIPUMEHSTh
MaTeMaTUICCKHE
METOJIbl Il pEIICHUSs
CTaHIAPTHBIX 3a71au
npohecCuoHaNbHOMN
NCATCIIBHOCTH.

Baagern:

HaBBIKAMH TTPUMEHEHUS
COBPEMEHHOTO
MaTEeMaTHYCCKOTO
MHCTPYMEHTApUs IS
penieHus CTaHIAPTHBIX
3amad  MpodecCHOHATEHON
JIEATEILHOCTH, METOAUKON
MOCTPOEHHUS, aHaIM3a |
MIPUMEHEHUS
MaTEeMaTHUYSCKUX
MoOACIeH IS OICHKH
COCTOSIHMSI M TIPOrHO3a
pa3BUTHS
DKOHOMMYECCKHUX SBICHUM
Y MPOLIECCOB.
IloBbINIEHHbII

3HaTh:

OCHOBBI JIMHENHOM
anreOpsl W DJIEMEHTHI
aHAJIUTHYECKOM
TEOMETPUH,
HEOOXOIUMBIC JUTS
pereHus
SKOHOMMYECKHUX 3a7a4
YMmeTh:

IIPUMCHATH
MAaTEMAaTHYCCKUC METOAbI
npu pCHICHUU  TUIIOBBIX

npodecCHOHANBHBIX 33]1a4.

Baanern:
METOaMU ITOCTPOEHUS
MaTeMaTU4YEeCKOU  MOJIEIH

TeOMETPUH, MaTeMaTHYeCKOIro
aHanm3a, JaupdepeHITuanTbHbIX
yYpaBHEHUIA, TEOpUn
BEPOSATHOCTEMN 51
MaTEeMaTU4eCKOW  CTaTUCTHKH
HEOOXOAUMBIE /ISl peIICHUs
CTaHAAPTHBIX 3agad

PO eCCHOHATTLHOM TeITeTLHOCTH.
YmMmern:

HpI/IMeHSITB MATCMATHYCCKUC
METO/IbI JUTSL perieHus
CTaHJAPTHBIX 3a;1aq
PO EeCCHOHATTLHOM NeITeTLHOCTH.
Baagern:

HaBbIKaAMHU HpI/IMeHeHI/ISI
COBPEMEHHOTO
MATCMATHYCCKOT' O
WHCTPYMEHTApUSl NJSl peHICHUS
CTaHIAPTHBIX 3a/1a9
mpo(hecCHOHANTPHON IesTeTHLHOCTH,
METOIUKOMI MTOCTPOCHUS,
aHaJIn3a n HpI/IMeHeHI/ISI

MaTeMaTUYeCKUX Mojenen s
OLCHKN COCTOAHHA U IIPOrHo3a
pa3BUTHUSA SKOHOMHUYECKUX
SIBJIEHUW U MPOLIECCOB.

IHoBnIIeHH LI

3HaTh:

OCHOBBI JINHEHHOW anre6pbl u
AIIEMEHTBI AHAJINTUYECKOU
reoMeTpun, HEOOXOAUMBIE IJIs
pELIeHNs] PDKOHOMUYECKUX 3a/1a4

Ymers:

HOPUMEHSITh MaTeMaTHYEeCKUe
MCTO/Jbl IIPpU PEIICHUU TUIIOBBIX
npodecCHOHANBHBIX 33/a4.

Baagern:

MeTOoJIaMHU MTOCTPOEHUS
MaTEMaTHYECKOW MOJENN TUIIOBBIX
3aza4d u coziepKaTEeIIbHON
MHTEPIpETaluu MOJTyYEHHBIX
pE3yIBTaTOB.
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TUIOBBIX 3a/1a4 u
coJiepKaTeIbHOM
HMHTEpHpeTanuu
MOJIYYCHHBIX PE3yJIbTaTOB.

MaTepHaJ’lbI AJIA MPOBEACHUA TEKYLICro MU IPOMENKYTOIHOIO

KOHTPOJIA 3HaHUi

CTYEeHTOB:
Ne Bun Kountponupyembie TeMbl (pa3aesibl) Komnerenuumn,
/11 KOHTPOJIsI KOMIIOHEHThI
KOTOPBIX
KOHTPOJIHPYIOTCS
1. | Ycrusii JluneiiHast aareopa. AHaAJUTHYECKAS OK-7; OIIK-1
OIpoc reoMeTpus. JJieMeHThbl BEKTOPHOIi aJiredpsbl.
2. | Yeruoli MarteMaTHYeCKHH aHAJIN3 OK-7; OIIK-1
OIpoc
3. | YcrHblit JAu¢ppepennnanbubie ypaBHeHus. Psaabl OK-7; OIIK-1
oIpoc
4. | YcrHblit Teopust BeposiTHOCTEH U MaTeMaTHYecKast OK-7; OIIK-1
OIpoc CTATHCTHKA

UTOI'OBBIA TECT IO JUCIUILINHE «BBICIIASI MATEMATHKA»

3ananue 1. Yrox mexnay Bektopamu a= (1,0, 1) u b = (0,1, 1) paBen

a) 30°;

0) 60°; B) 90°;

2 4 1 0
3ananue 2. Cymma matpun A = uB= paBHa

0
a)
(— 21 17

3ananue 3. 3Hadenue npegena lim

a) +o0;

)

-3 7 9 -5

6)( 3 4)_ 2 2
-12 12)° 75 —15)
3x2 —4x+7
2 paBHO
=0 Tx° +12x
0) 7, 3
B) —;

r) 0°.

3 4
r)62.

r) —o0,

3ananue 4. 3HaueHUe MPOU3BOAHON QyHKIIMHU Y = In(x2 +5) B TOUKE X = 1 paBHO

a)l;

3anganme 5. CenpMoii uen psga

6) 1/3; B) 3;

n-(n+2)
—5 . DbaseH
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3aganue 6. 3HaueHHE YACTHOW MPOU3BOJHOMN 8_ JUIst QYHKIUU Z =
X

a) 7 B) 1; r) 49.

0) 2—1;
16

oz 3xy2 + y3 PaBHO

a) 3y” +y°; 6) 6y*; B) 3y?; r) 6Xy.

3ananue 7. UrpanbHast KocTh Opocaercst OuH pa3. BeposTHOCTb TOro, 4TO MOSBUTCS He MeHee
5 04KOB, paBHa

a) 1/6; 5) 5/6:; B) 1/2; r) 1/3.

3ananue 8. O6miee pemenue auddepeHnuanbHOro ypapaesus V1 — X2 y' =5 umeer Bun:

a) y=Inx+C; 6) y=>5arcsinx+C; B) Y =5arcsinx; r) y=arcsinx+C.
1 3 4 5 6 7 8
0 r a 0 o B r 0

Bomnpocsl u 3a1aHus k 3a4erty. 1 cemecTp

CucreMbl JIMHEHHBIX YPABHEHUI  MATPHLbI

1.

2.
3.

©oo~No O

11.

12

17.

18.
19.
20.

Uro Ha3bIBaeTCa MaTpUIIel pazmepa m X n?

Kakas marpuna Ha3bIBaeTCs KBaJIpaTHOM; HYJIEBOM; JUArOHAJIbHOMN; € AMHUYHON ?

Uto Ha3piBaeTcd CyMMOW JBYX MaTpHUIl; Pa3HOCTbIO, NPOU3BEIACHUEM UHCIA & Ha
MaTpUIlyA; MPOU3BEICHIUEM MaTPHIIbl A Ha MaTpuily B?

BrimonHsieTCS M MEepeMECTUTENBHBIM 3aKOH IO OTHOIICHHUIO K TMPOU3BEACHUIO JIBYX
marpun?

[Tepeuncnure cBOCTBA Onepaluii HaJl MaTPULIAMHU.

Kakas matpuiia Ha3pIBaeTCsS TPAHCTIOHUPOBAHHOM K TaHHOW MaTpuiieA?

UTto Ha3bIBaeTCS NOMOJHUTEIBHBIM MUHOPOM dJIEMEHTAa MaTpUIlbl N-TO TopsaKa?

Uto Ha3bIBaeTcs anredpanyeckuM JOMOTHEHUEM dJIEMEHTa MaTPUIIBbI N-T0 opsiaKa’?
Kakas maTpuia Ha3pIBaeTcs 0OpaTHON MO OTHOIICHUIO K MaTpuIieA?

. ChopmynupyiiTe HEOOXOIUMOE U JOCTATOUYHOE YCIOBHE CYIIECTBOBaHMS OOpaTHOMN

MaTpHUIIbI.
[Tpusenure popmyiy, ¢ MOMOILIBIO KOTOPOI HaXOAUTCS OOpaTHast MaTpuUIa.

. UTo Ha3bIBaeTCSl paHTOM MaTpUIlbI?
13.
14.
15.
16.

Kakue npeoOpa3zoBaHus MaTPUI] HA3BIBAIOTCS dJIEMEHTAPHBIMU?

Kakas cucrema nTuHENHBIX YpaBHEHNH HA3bIBACTCS JIMHEMHOW?

UTto Ha3bIBaeTCsi OCHOBHOM MaTpHUIEH CUCTEMBI U PACIIMPEHHON?

Chopmymupyiite Teopemy Kponekepa-Kanemnmu — kputepuii CymecTBOBaHUS CHCTEMBI
JIMHEWHBIX YPABHEHUM.

B xakoM cnydyae cucrema JMHEWHBIX YPaBHEHUH HMEET E€IUHCTBEHHOE pPEUICHHUE;
0eCKOHEeUYHOE MHOKECTBO PEILICHHI; HEe UMEEeT pelieHui?

OnuimmuTe MaTpUYHBIA METOJ| PEIICHUS HEBBIPOKICHHBIX CUCTEM JINHEHHBIX YPABHEHU.
Onumute npasuino Kpamepa pelieHns: HeBbIPOXKACHHBIX CUCTEM JIMHEHHBIX YPAaBHEHUMH.
Onumure metof ["aycca penieHust CUCTeM JIMHEHHBIX YpaBHEHUN

BexTopHas anredpa

1.

Uto Ha3bIBAaETCSI BEKTOPOM?
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Kaxkue BekTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU; KOMIUIAaHAPHBIMU?

Kakue oneparuu Ha1 BEKTOpaMU Ha3bIBAKOTCS JIMHEHHBIMU?

UYTto Ha3bIBaeTCs CyMMOM JBYX BEKTOPOB; IPOU3BEACHUEM BEKTOPA X HA YHCIIO &X.

UYro Ha3bpIBaeTCs JEKapTOBOM MPSIMOYTOJIbHOM CUCTEMON KOOPJUHAT B IIPOCTPAHCTBE?
Uto Ha3bpIBaeTCs pajgnyc-BEKTOPOM TOUYKU M OTHOCUTENIBHO JAEKAPTOBOU MPSIMOYTOJIbHOM
CUCTEMBI KOOPAMHAT B IIPOCTpaHCTBE?

7. Tlycth B IEKapTOBOi MPSIMOYTONLHON CHCTEME KOOPANHAT 3aaHbl TOUKH A(X4, ¥y, Z1) U

o0 k~owd

B(x5,¥,,2,). HeMy paBHBI KOOpAHHATHI BeKTOpa AE B 9TOH CHCTEME KOOPAMHAT?

8. Uro Ha3bIBaeTCs CKaISIPHBIM IPOU3BEIECHUEM JIBYX BEKTOPOB?

9. TlepeuncnuTe CBOWMCTBA CKAISIPHOTO MIPOU3BEICHHUS BEKTOPOB.

10. Kak onpeznensercs npoeKus OAHOTO BEKTOPa Ha HallpaBJIeHUE APYroro BeKkropa?

11. 3anummre hopmyIty A7l BBIYUCICHUS JITMHBI BEKTOPA.

12. Kak ompenensiercsi CKalsipHOE NPOU3BEJCHUE BEKTOPOB 4Yepe3 KOOPAMHATHI BEKTOPOB B
JIEKapTOBOM CUCTEME KOOpUHAT?

13. YeMy paBeH yroy ¢ MeXILy HEHyJIEBBIMHM BEKTOpPaMu @ u b?

14.B ueM COCTOMT YyCJIOBHE OPTOTOHAIBHOCTH (MEPIEHANKYISIPHOCTH) BEKTOPOB & U b;
YCIOBHE KOJUIMHEAPHOCTH BEKTOPOB @ U b?

15. Yto Ha3bIBaeTCS BEKTOPHBIM NMPOU3BEIACHUEM JIBYX BEKTOPOB?

16.B ueM COCTOUT TE€OMETPHUYECKUH CMBICII MOMYJS BEKTOPHOTO TIPOM3BEICHHS JIBYX
HEKOJUTUHEAPHBIX BEKTOPOB?

17. [lepeuncnure CBOMCTBA BEKTOPHOTO MPOU3BEICHHUSI.

18. 3anumure Qopmyiny Ui BBIYMCICHHS BEKTOPHOTO TMPOU3BEACHHS  BEKTOPOB
@=a,d+aj+akwub=5bTi+bj+b.k

19. Yto HazbIBaeTCs CMEUIaHHBIM MTPOU3BEICHUEM TPEX BEKTOPOB?

20. KakoB  TeOMETpPHYECKMI CMBICI  MOAYJIS  CMEIIAHHOTO  TIPOM3BENEHHS  Tpex
HEKOMIUTaHAPHBIX BEKTOPOB?

21. B ueM coCTONT HEOOXOANMOE U IOCTaTOYHOE YCIOBHE KOMIUTAHAPHOCTH TPEX BEKTOPOB?

22.Kak BbIpakaeTcs CMEIIAaHHOE TMPOU3BEACHHE TPEX BEKTOPOB UYepe3 KOOPIWHATHI
BEKTOPOB B JICKAPTOBOH cHCTeMe KOOpAWHAT?

23. Yto Takoe IuHeHHas KOMOUHAIINS BEKTOPOB.

24, Kaxne BeKTOpbI Ha3bIBAIOTCS INHEWHO 3aBUCUMBIMH.
25.  Kaxue BEKTOpbI Ha3bIBAIOTCS JIMHEHHO HE3aBUCHUMBIMHU.
26.  Jlatp ompenenenue 6a3uca Ha TUIOCKOCTH.

217. Jlatb omnpenenenue 6a3uca B IpOCTPAHCTBE.

AHATUTHYECKAsi TEOMETPUS HA IJIOCKOCTH

1. 3amumwure obiiee ypaBHEHHE MPSMOM Ha IIOCKOCTH.

2. Kakoil reomerpuueckuii cMbIca K03 (GHUIUEHTOB MPH X U Y B 00LIEM ypaBHEHUHM NPSIMOM
Ha MJIOCKOCTH?

3. Bamummmre ypaBHEHHE MPSIMON Ha IUIOCKOCTH, MPOXOMAMIeH uepe3 TOuky My(xg, ¥g)
HEpIEeHANKYISIPHO BeKTOpy 7t = (A, B).

4. 3anumuTe KAaHOHUYECKOE ypaBHEHME MPSIMON Ha MJIOCKOCTH M YKa3aTb T€OMETPHUUECKUMA
CMBICJI BXOZSIUX B HETO TapaMeTPOB.

5. 3anumuTe ypaBHEHHE MPSAMOI ¢ YrIOBbIM KO(GGUIUEHTOM U yKa3aTb I'€OMETPHUECKHIA
CMBICJI BXOZSIUX B HETO TapaMeTPOB.

6. YpaBHEHHs KakuX HOPSAMBIX HE MOTYT OBITh 3allMCaHbl B BHUJE YPaBHEHUS C YIJIOBBIM
koxppunmeHTom?

7. 3anuimuTe YCIOBUE MapalIeNbHOCTH U YCJIOBHE MEPHEHIUKYISIPHOCTU ABYX HPSMBIX,
3a/1aHHBIX ypaBHeHUsIMU Ayx + B, v+ C; =0 n A,x + B,y + 0, = 0.
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8. 3anummuTe YCIIOBHE MapaUIEILHOCTH M YCJIOBHE NMEPHEHIUKYISPHOCTH IBYX NPSAMBIX,
X=X, V=¥, X—Xg _ ¥ M
3a1aHHBIX YPABHCHUAMU == =" = .

m Hy . o

9. Kak HaliTi pacCTOSTHME OT TOYKH J0 MPSMOM Ha MIIOCKOCTH?

10. Yro HazpIBaeTcs >rumuncom?

11. 3anumnTe KAHOHUYECKOE YpaBHEHUE IUIUICA. YKa3aTh €r0 OCH CUMMETPUH, BEPIIUHBI U
(boKyCHI.

12. Yro HazpIBaeTCs rUnepoosIoi?

13. 3anumuTe KaHOHMYECKOE YypaBHEHHME THIEpOoNbl. YKa3aTb €€ OCH CHMMETPHH,
BEpILUHBI, (POKYCHI, IEUCTBUTEIBHYIO OCh, MHUMYIO OCb, CUMITOTHI.

14. Yro nazpiBaeTcs mapadboiaon?

15. 3anumnTe KaHOHWYECKOE YpaBHEHHME Mapaboibl. YKa3aThb €€ BEepUIMHY, JUPEKTPUCY,
¢doKyc, 0OCb CHMMETPHH.

16. Yto Ha3bIBaeTCs SKCIEHTPUCUTETOM DIUIMIICA; TUIEePOOJIbL; Mapadoibl?

17. 3anummre obiiee ypaBHEHHE KPUBOW BTOPOTO MOPSAIKA HA TUNIOCKOCTH. B kakom ciydae
9TO YpaBHEHHE SBIICTCS YPAaBHEHHUEM JJUTUNTHYECKOTO THUIIA; THIEPOOINUYECKOrO THUIIA;
napaboynyecKoro Tumna?

AHaJIuTHYecKasi reOMeTPUs B MPOCTPAHCTBE
1. 3anumure ypaBHEHHE IUIOCKOCTH, MPOXOJsmiei depe3 Touky My(xq, ¥, Zg)

HePICHINKYISIPHO BekTopyht = (4, B, C).

2. 3anumuTe ypaBHEHHE TUIOCKOCTH, TPOXOASIIECH Yepe3 TPU TOUKH.

3. C nomotsko Kakoil (GopMysibl MOKHO HAWTH Yroll MEXY IIIOCKOCTIMU?

4. 3anmumuTe ~ yCJIOBHE — NApAJUICNBHOCTH W NEPHEHAMKYISIPHOCTH  IUIOCKOCTEH
Ax+By+Cx+D;=0mn Ayx + B,y +Cz+ D, = 0.

5. Kak nHaiitu paccTosiHUE OT TOYKHU A0 TUIOCKOCTH; OT TOUKH JI0 MPSMOIl B IPOCTPaHCTBE?

6. 3anumuTe KAaHOHWYECKHWE ypaBHEHHs TMPSAMOM B  TPOCTPAHCTBE U  yKas3aTb
F€OMETPUUYECKHI CMBICI BXOJAIIMX B HUX [1APaMETPOB.

7. 3anummTe nMapamMeTpuyecKue ypaBHEHHMsI IPSMOM B IPOCTPAHCTBE.

8. 3anumuTe ypaBHEHHE NMPSMON B MPOCTPAHCTBE, MPOXOALICH depe3 JABe JaHHbIE TOUKH
My (21,51, 20) n My (23,55, 2,).

9. C nomouibio Kakoi (opMysIbl MOKHO HAUTH YTOJI MEXy IPSIMBIMU B IPOCTPaHCTBE?

10. 3anmmmTe yciaoBHE NapaJIeNFHOCTH M YCIOBHE NEPHEHAWKYISPHOCTH TMPSIMBIX B
IIPOCTPAHCTBE, 3aJJaHHBIX B KAHOHUYECKOM BHJIE.

11. Kak HaliTH yroa Mexay npsiMoi B IPOCTPAHCTBE U INIOCKOCTHIO?

12. 3anummre ycrnoBue napauiedIbHOCTH M HEPHEHIUKYISIPHOCTH NMPSIMOI B IPOCTPAHCTBE U
MJIOCKOCTH.

13. Kakast moBepXHOCTb Ha3bIBAETCS LIMIMHIPUYECKOMN?

14. Kakas moBepXHOCTb Ha3bIBAETCSI KOHUUYECKOM?

15. Kakast moBepXHOCTb Ha3bIBAETCS IOBEPXHOCTHIO BPAIIEHUS?

16. 3armumte oOmiee ypaBHEHHE TIOBEPXHOCTH BTOpPOro Tmopsaka. llepeuwmciure
MOBEPXHOCTH, KOTOPBIE MOXKET OIPEIENIATh 00I1lee YpaBHEHHUE MPSIMOH.

IIpuMepHBbIii NepedyeHb BONPOCOB U 3aJaHUH K JK3aMeHY
Bomnpocs! u 3aaHus K 3K3amMeHy 2 ceMecTp

BBenenue B MaTeMaTHYECKUH aHAJIN3

1. Yro HazpiBaeTca QpyHKIHEH?
UYro HazbIBaeTCs 0OJIACTHIO OMpPEeICHHs] U MHOXKECTBOM 3HAYCHUN (DYHKIIUH.
Kakas ¢pyHk1Ms Ha3pIBa€TCI MOHOTOHHOM; CTPOTO MOHOTOHHOM?
Jlaiite onpesenenne 4eTHOM (He4eTHO!) PyHKIINY.
Uro Takoe nepuoandeckas GpyHKuus, nepuoa?
[lepeuncante OCHOBHBIE 3J€MEHTapHbIE PYHKIINU.

ook owm
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7. Yro Ha3pIBaeTCs NpeaeoM GyHKITUN?
8. Ompenenute moHATHE Mpezena PyHKIIUH Ha OECKOHEYHOCTH.
9. Cdopmynupyiite onpeaeieHrus OMHOCTOPOHHUX MPEIETIOB.
10. ChopmynupyiiTe IEpBBIA 3aMedaTeIIbHBINA MPEACIT; BTOPOU 3aMeyaTeIbHBINA MPECII.
11. Yro takoe Geckoneyno mMaibie pyHkiuu? [lepeurcnure ux cBoicCTBA.
12. Kak cpaBHUBAOT OECKOHEYHO Masible (DYHKITUN?
13. Kakue 6eckoHeuHo Maible (pyHKIIUH HA3bIBAIOTCS SKBUBAJICHTHBIMU?
14. 3anumuTe HenoyYky 3KBUBAJICHTHBIX OECKOHEUHO MaJIbIX.
15. Yro Ha3bIBaeTcs pyHKIMEH, HENPEPHIBHON B TOUKE?
16. Yto Takoe Touku paspeiBa (ynkuuu? IlpuBenurte knaccudukanuio TOYEK pa3pbiBa
byHKInn.
17. ChopmynupyiiTe TOHATHE HEMPEPHIBHOCTH (YHKIIMHA HA OTPE3KE.
18. Ilepeuncnute cBoiicTBa (GyHKINH, HETPEPHIBHBIX HA OTPE3KE.
JAunddepenunanbuoe ucunciaenne GQyHKIUA OHOH NepeMeHHOM
1. Yto Ha3pIBaeTCS MPOU3BOAHON (yHKIHH?
B yem cocTout reomeTpruuecKuil U MEXaHUYECKHUIl CMBICI TPOU3BOTHOM?
YeMy paBHA TPOU3BOIHASI CYMMBI, IPOU3BEICHHS X YACTHOTO JABYX ()YHKIIHIA?
3anumute Gopmynsl AuddepeHIUPOBAHMS CTETIEHHONM U TOKa3aTeIbHON (PYHKIIMH.
Uro Ha3wiBacTcs Jorapudmudeckum quddhepeHIupoBaHrneM?
Kak HaifTu mpou3BOJHYIO MOKa3aTeNbHO-CTENIEHHOW QYHKIIUN?
Cdhopmynupyiite onpenenenue auddepennuana. Kakoit ero reoMeTpudecKuii CMbICT?
Kak ucnons3yercsa nquddepenunan B NpuOIMKEHHBIX BEIYUCICHUAX ?
ChopmynupyiiTe onpeaeneHne Nporu3BoIHON N-TO MOPSIKA.
0.3anumure ¢opmyny JleitOHua aIsS MPOU3BOJHOM N-TO MOpsAKa MPOU3BEICHUS
(GyHKIMIA.
11.Kak HaiiTH MOPOU3BOJHBIE TEPBOTO U BTOPOr0 TMOPSAKOB (GYHKIUH, 33JaHHOMN
napaMeTpUuecKy; HeIBHON QyHKIUU?
12. Yro HazbiBaercs auddepenuuanom N-ro nopsaxa?
13. Chopmynupyiite Teopemy Poms. YkakuTe ee reoMeTpu4ecKuid CMBICIL.
14. Chopmynupyiite Teopemy Jlarpanxka. YKkaxute ee reOMeTpUYECKUNA CMBICIL.

HBOoNOoOORWN

. . 0
15. Chopmynupyiite npaBuiio Jlomurans ajiss pacKpbITHS HEOIMpPEACIEHHOCTEH TUIa [E] "

B
|-
16. Kak packpsiBatoTcsi HeonpenaeieHHoctd tuna [0- 0] u [00 —oo] ¢ ucnons3oBannem

npasuia Jlonutans?

17.Kak pacKkpbIBalOTCS CTENEHHBIE HEONPENEICHHOCTH C WCIOJNb30BaHUEM IpaBHIIA
Jlonnrans?

18. 3anmmmre popmyny Telnopa ¢ ocTaTouHbIM WieHOM B popme Jlarpanxa.

19. 3anummre popmyny MakiiopeHa.

20. Kax HaiiTH HHTEpBAJIBI BO3PACTAHUS U YObIBaHHUS (DYHKIIHH?

21. Kakoe HE00X01MMOE yCIIOBHUE JIOKAJILHOTO SKCTpeMyMa?

22. Kakue TOUYKH Ha3bIBAIOTCSI KPUTUICCKAMU?

23. ChopmynupyiTe [JOCTaTOYHOE YCIOBHE CYILIECTBOBAaHMS dSKCTpeMyma (DYyHKIUH,
CBSI3aHHOE C IMPOU3BOIHON MEPBOTO TOPSIIKA.

24. ChopmynupyiTe JIOCTaTOYHOE YCIOBHE CYIIECTBOBAaHMS OSKCTpeMyma (YyHKIUH,
CBSI3aHHOE C MPOU3BOIHOI BTOPOTO MOPSI/IKA.

25. Kak HaliTH MPOMEXYTKH BBIYKIOCTH, BOTHYTOCTH, TOUKH Ieperuda’?

26. Kak HaiiTH BepTHKAIbHBIE aCUMIITOTHI TpaduKa GYHKIINN; HAKIIOHHBIE aCHMITTOTHI?

27. Kax HaiiTu HanboJplee 1 HauMeHbIlee 3HaueHne (PYHKIIMU Ha OTpe3ke?

JudpdepeHunanbHoe ucHHCTeHHE PYHKIHMI HECKOIBbKUX MepPeMEeHHbIX
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1. Cdopmymupyiite ompenencHue (QyHKIHH N TEpEeMEHHBIX, €¢ 00JIacTH OmpenencHus u
MHO>KECTBA 3HAYECHUN.

2. Coopmynupyiite onpenenenue GyHKINU IBYX MEPEMEHHBIX U €€ 00JIACTH OIpeIeIICHHS.
KakoB reoMeTpu4ecKuii CMbICI 3TUX MOHATUI?

3. Yto Ha3bIBaeTCS TMHUEH YPOBHS (DYHKLIMH JIBYX TIEPEMECHHBIX?

4. ChopmyaupyiiTe onpeaecHue MOBEPXHOCTH ypOBH yHKIMuw = f (x,¥,z).

5. ChopmynupyiiTe onpeeiaeHre YaCTHbIX MPOU3BOIHBIX (YHKIIUH JIBYX IT€PEMEHHBIX.

6. Codopmynupyiite onpeaeneHue noiaHoro auddepennuana GyHKIuu N NepeMeHHbIX; IBYX
MEePEMEHHBIX.

7. Kax ucnionp3yercs noaHbli nuddepeHuan B mpruOIMKEHHBIX BEIYUCICHUX ?

8. Cdopmynupyiite onpeaeneHre Mporu3BOJHON MO HAIIPABJICHHUIO.

9. CdopmynupyiiTe onpeaencHue rpaaueHTa (yHKIHH.

10. Kak cBs3aHa npou3BOIHAS IO HAIIPABJICHUIO C TPAAUEHTOM?

11. Onpenenure M YKaXUTE MpaBUiIa HAXOKICHHUS MPOU3BOJMHBIX M U epeHIIaToB
BBICIIUX MOPSIIKOB.

HeonpenesieHHblil HHTErpas
7. Jlaiite onpeneneHue nepBoodpasHoii g pynkuuu f(x) Ha mpomexyTke (a; b).

o o 1 o
8. I'padpux kaxoif mepBooOpasHoit mis (ynxiuu f(x) = o= UPOHIET uepes Touky ¢

koopauHatamu (1; 2m)?
9. TlosicHHTE CMBICI OIIEpallU «BBEACHUE MO/ 3HAK Auddepennnana»?
10. Ykaxxute npaBuUiIo NPUMEHEHUS 3aMEHbI IEPEMEHHON B HEOIPEIEICHHOM MHTErpajle.
11. 3anummre hopmMyTy HHTETPUPOBAHHUS 110 YACTSIM.
12. Yro 0603Ha4aeT TEPMUH «BBIIEIUTH LIEYI0 YacTh HENPaBUIbHONW APOOH»?

13. Ha kakue npocTeiimue ApoOu pacKiiaasiBaeTcs ApooOb =
(e t1)2 (% +241)

14. Kak panmonanmusupyercs unterpan | R(sinx,cosx) dx? [Toyemy moacTaHoBKa t = tg=

HA3bIBACTCSI YHUBEPCATHHOM?
15. Kak BelumcisseTcss WHTErpan Buaa Sin"xcos™xdx B 3aBUCHMOCTH OT YETHOCTH H

HEYETHOCTH IIOKa3aTeae n 1 m?
16. Kaxk BbuucisieTcst UHTErpaj BUaa f sin mx cosnx dx ?

17. Tlpu TIOMOTITN KaKHX MIOJICTAHOBOK MOYKHO BBIYUCIIUTH WHTETPAJIBI
[V3 —x%dx, [V3+x2dx, [Vx? — 3dx

OnpeneneHHbIH HHTErpaJl.
1. Maiite onpezenenue onpeae€éHHOr0 HHTETpalla, YKaXUTE €ro TeOMETPUUYECKUM CMBICI.

Ilepeuncnnte OCHOBHBIE CBOMCTBA OINPEEIEHHOIO UHTErpaa.

3anummute popmyny Herotona-JlelGuua.

VYkaxure NpaBUIO MIPUMEHEHHs 3aMEHBI IEPEMEHHOMN B OIPEIeICHHOM MHTETpale.

Beimummre hopmMyiy HHTETPUPOBAHHUS 110 YaCTSIM JJISl OMPEeNIEHHOTO HHTETpaa.

JaiiTe onpeneneHue HeCOOCTBEHHOTO HHTErpajia | poja U yKaXxuTe ero reoMeTpu4ecKuit

CMBICII.

7. Jlaiite onpenenenue HecoOCTBEHHOT0 MHTerpaina Il posa u ykaxxute ero reoMmeTpuuecKuit
CMBICII.

8. CdopmynupyiiTe NIpU3HAKU CXOJUMOCTH HECOOCTBEHHOr0 nHTerpaia I pona.

9. CdopmynupyiiTe MpU3HAKH CXOJMMOCTH HecoOCcTBeHHOTO HHTerpana Il poxa.

10. Kax BBIYMCINTD TUIOMIAAb IIOCKOM (PUTYpPBI C TOMOIIBIO OINPEIeIEHHOr0 HHTerpana’?

11. Kak BBIYUCITUTH JJUHY TYyTH KPUBOW B JEKApTOBOM CHCTEMe KOOPAMHAT; B TOJISPHBIX
KOOpJIMHATAax; B cly4ae, eClM KpuBas 3a/1aHa MapaMeTpUYeCKUMH YPaBHEHUSIMU?

12. 3ammmmre ¢dopMyiny BBUHCICHHS 00BEMa Teda MO IUIOHIAIAM €ro IapauleIbHBIX
CEYCHUN.

13. TIpuBeaute Gopmyrny a1 00EMOB Tel BpameHui BOkpyr ocu Ox, BokpyT ocu Oy.
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14.
15.
16.

17.

3anumute GopMyTy BEIYHCICHUS TUIOIIATN ITOBEPXHOCTH TEJa BPAIICHHUSL.

Kaxk HailTu Maccy HEOJHOPOIHOTO CTEPKHS?

[To xakuMm (opMynamM HaxXOJATCS KOOPAMHATHI IEHTPA TSHKECTH IUIOCKOH KPUBOH U
KPUBOJIMHEHHOW Tparnenuun?

3anumute GopMyiTy Ui BEIYUCICHUS pa0OThI MepeMeHHON CHItbl F(X).

Bonpoch! 1 3a1aHus K 3a4eTy. 3ceMecTp

JAunddepenunanbHbie ypaBHEHUS.

1.
2.

3.

No o

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.
22.

23.
24.
25.
26.

27.

Kakoe ypaBHeHue HazbiBaeTcs 1uhepeHInanbHbIM YpaBHEHHEM TIEPBOTO MOPsIKa?
JaiiTe ompeneneHue OOLIET0 M YAaCTHOIO peUIeHUH JudQepeHInanbHoro ypaBHEHUs
IIEPBOIO MOPSAJIKA.

Cohopmynupyiite Teopemy Komm cymiecTtBoBaHMS W €JUHCTBEHHOCTH pELICHUS
TudepeHIaIbHOr0 YpaBHEHUS TIEPBOTO MOPSIAKA.

3anumure oOmuMH  BuA UG GEpEeHIMATBbHOIO YpPaBHEHUS C  pa3lelsIoLMMUCA
NIEPEMEHHBIMH.

Kakoe nud¢epennmansHoe ypaBHEHUE IEPBOI0 NOPsIIKA HA3bIBAETCS OAHOPOAHBIM?
3anummure 00U BU IMHEHHOTO MU (EepEeHIINATFHOTO YPaBHEHUS IEPBOTO MOPSIKA.
Kakue meronpl pemieHust aMHeHHOro AuddepeHunalbHOro ypaBHEHUS IEPBOro MopsiaKa
BbI 3HaeTe?

3anuiuTe ypaBHeHHe bepHyIu U yKakuTe METO/Ibl €ro peleHusl.

ChopmynupyiiTe HEOOXOAMMOE M JOCTATOYHOE YCIOBHE TOTO, YTOOBI ypaBHEHHE
P(x,y)dx+Q(x,y)dy=0 Obu10 ypaBHEHHEM B MONHBIX U depeHiranax.

Kakwne ciocoOsl perieHust ypaBHEHHUs B TOMHBIX AuddepeHnnanax cymecTByoT?

Yo Takoe HHTETPUPYIOLINI MHOXKHUTEb?

Haiite onpenenenue qudQepeHInaIb-HOr0 YpaBHEHUS N-0ro HOPsIKaA.

Yro HazbIBaeTCs OOIIMM M YAaCTHBIM peIieHUs MU U (PepeHIMaTIbHOIO YpaBHEHUS N-0r0
nopsiaka?

Kakne tunsl guddepeHunanbHbIX ypaBHEHMH  BBICIIMX —IMOPSJKOB  JIOMYCKAIOT
MOHWXEHUE TopsaKa?

Kakue nuddepeHnuanbHple ypaBHEHHS N-Oro MOPSAJKAa Ha3blBAIOT JIMHEHHBIMU
OJIHOPOJIHBIMU; HEOAHOPOAHBIMU? 3aNTUIITUTE UX B OOIIIEM BHJIE.

Kakas cucrema pemeHuil JMHEHHBIX OAHOPOIHBIX JU(GEpEeHIMATbHBIX YpaBHEHUN
Ha3bIBaeTCs PyHIaMEHTAIBbHON?

Kak 3amuceiBaeTcs oflee pelieHHe JMHEHHBIX OJHOPOIHBIX AHpdepeHnanbHbIX
ypaBHEHUH N-0ro nopsaka?

Kak 3amuceiBaeTcst oOuiee pemieHHe JIMHEHHBIX HEOJHOPOIHBIX IU(QepeHInaTIbHbIX
ypaBHEHUH N-0ro nopsaka?

B uém 3akimtouaeTcst MeTo 1 BapuallMi IPOU3BOJIBHBIX OCTOSIHHBIX ?

B uém 3akirouaeTcsi NPUHLUI CYNEPHO3UIMH PEIIEHUHN AJi JTUHEHHBIX HEOJIHOPOIHBIX
TuddepeHIMaIbHbIX YpaBHEHUH n-0ro nopsaxa?

Kakoe ypaBHeHHE Ha3bpIBaIOT XapakTepuctuaeckuM? Kak ero Haintu?

Kakoii Bujg mmeer ofmiee pelieHHe JWHEHHOTo OJHOPOJIHOrO AU depeHInalIbHOro
yYpaBHEHHS BTOPOrOo TOPSAAKAa C TOCTOSHHBIMH Kod((duIMeHTaMu, ecliu KOpPHU
XapaKTEePUCTHUEKOT0 YPAaBHEHHUS:

a) NeHCTBUTENbHBIE U PA3INYHBIE;

0) paBHBIE;

B) KOMIUIEKCHBIE;

Kakue  cmneumanbHble  BUABI  NpaBOM  4YacTH  JIMHEHHOTO  HEOJHOPOJIHOTO
mubdepeHIIMaTBPHOTO YPaBHEHHUS N-Or0 MOpSAKa C IMOCTOSHHBIMH Ko3(duireHTaMu
paccMaTpUBAIOTCS MPH 1OI00PE BUA YACTHOTO PELIeHUs?

3anuiuuTe YacTHOE pelIeHHWe JHMHEMHOro HEeoJHOPOAHOro uddepeHIHanTbHOro
ypaBHEHMSI N-0T0 MOPSAIKA JUIs CIydaeB, KOraa mpasas 4acTh f(X) umeeT BUI:
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28.
29.
30.
31.

32.

33.

34.
35.

36.
37.

Panml.

a)f(x) = Ae™,

0)f(x) = Asin px + Beosfx;

B)f(x) = P_ (x)e™.

Kakas cucrema auddepeHInanbHBIX ypaBHEHWH  HA3bIBACTCS  KAHOHUYECKOW;
HOpPMaJbHOW?

Chopmynupyiite 3amauy Komm ams HopManbHOW cucTembl auddepeHnanbHbIX
YpaBHEHUH.

Uro Ha3piBaeTCsl OOIIMM pEUICHHEM HOpPMalbHOW cUCTeMbl auddepeHInaIbHbIX
ypaBHEHUI?

3anummre TMHEHHYIO OAHOPOAHYIO CUCTEMY U (epeHIHABHBIX YpaBHEHHH.

KakoBa cTpykrypa  oO0mero pemeHus  JUHEHHOW  OJHOPOJAHOW  CHCTEMBI
g depeHaabHbIX YPaBHEHUNA?

3anuiuTe TMHEHHYI0 HEOAHOPOAHYIO CUCTeMY AuddepeHIInaIbHbIX YPaBHEHHH.
KakoBa cTpykrypa oOlIero pemeHuss JIMHEMHOW  HEOJHOPOJAHOW  CHUCTEMBI
mubdepeHIMaTbHBIX YpaBHEHUI?

1.Yucnossle psajpl. CXOAUMOCTb.

2. HeoO6xonuMblii ¥ OCTaTOUHbIE IPU3HAKK PsiioB (cpaBHeHUs, Janambepa, Komu u
UHTETPAJIbHBII).

3. 3nakonepeMeHHble U 3HaKouyepeayromuecs paasl. [Ipusnak JleiiOnuna. Ad6contotHas u

YCIJIOBHAsI CXOJUMOCTb.

4.DyHKIMOHAIBHBIE PsAbL. PaBHOMEpHAs CXOAUMOCTD.

5. CreneHHble psabl. IHTEpBan CXOIMMOCTH.

6. Psanpl Teitnopa u Maknopena.

7. IlpuMeHeHne K BBIYUCICHUIO (YHKIUI U ONPEeIEHHBIX UHTETPAJIOB.

8. Psan @ypee. Pasnoxenue pynkuuii B psiag Pypbe ¢ nepuoom 27 u nepuoaom 21.

9. Henomusie psast Oypre.

10.Pa3znoxxenue B psiipl Pypbe HENEPUOIUIECKUX (YHKITHIA.

BOl'[pOCI)I U 3aJaHUA K IK3aMEHY. 4 ceMecTp

Teopust BeposiTHOCTEH

1.
2.
3.

o &

o N

10.

11.
12.
13.

Kaxue coObITuS Ha3bIBaIOTCS I0CTOBEPHBIMU, HEBO3MOKHBIMHU, CITy4aliHBIMU?

Kakune coObITHS Ha3bIBAIOTCSI COBMECTHBIMHU, HECOBMECTHBIMH, PABHOBO3MOXHBIMH?

Kak o6o3HaualoT M B KakuUxX cClydyasx HCHOJb3YIOT KJIACCHUYECKOE U T'€OMETPUYECKOE
OIIpEEIICHUE BEPOSTHOCTH ?

Kaxue ocHOBHBIE CBOMCTBA BEPOSITHOCTH?

Kakne xoMOuHanum Ha3bIBAIOTCS MEPECTAHOBKAMH, pa3MelleHUsIMU, coueTaHusMu? Kak
0003Ha4YaeTcs U BBIUUCISIETCS] KOJTUYECTBO 3TUX COSAMHEHUN?

Cohopmynupyiite Teopembl CIO0XKEHUS BEPOATHOCTEH COBMECTHBIX M HECOBMECTHBIX
COOBITHH.

Kakue ciyuaiinbie coObITHS Ha3bIBAIOTCS HE3aBUCUMBIMU?

Kak 0603Hau4aroT 1 onpeAensoT yCI0BHYIO BEPOSITHOCTh?

CohopmynupyiiTe W 3alUIIATE TEOPEMbl YMHOXKEHHUS BEPOSTHOCTEH 3aBHCHMBIX U
HE3aBUCHUMBIX CIyYalHbIX COOBITHI?

KakuM ycnoBUSIM JOJDKHO YJOBIETBOPSTH COOBITHE, YTOOBI €r0 BEPOSITHOCTH MOXHO
ObL10 HAWTH 110 popMmyIie oJaHOU BeposaTHOocTH? Kakoii Bu umeer 3ta popmyra?
[Tpumenenue dpopmyisl baiteca. 3anumute hopmynst baiteca.

Urto HazwiBaeTcs ¢popmynoit bepaymmm?

ITo xakuMm ¢opmyaaM HaXOAST BEPOSTHOCTH IMOSIBICHUS COObITHS A MEHee m WU He
MeHee m pa3 B N HE3aBUCHUMBIX UCIBITaHUAX cxeMbl beprymmm?
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14. Tlo xakoii (hopmyse HAXOIAT BEPOSTHOCTH MOSBICHUS COOBITHUSA A XOTs OBl OZMH pa3 B
UCIIBITAaHUSAX ?

15. Kak wnaiitu Hambosee BepoOATHOE 3HAUEHHE YMCIA TOSBICHUS COOBITHS A B cXeme
bepnynnu?

16. B kakux cimyyasx HCHonb3yloT ¢Gopmyny IlyaccoHa, JOKanbHYIO WM HWHTETPAIBHYIO
dbopmysl Myaspa-Jlamiaca?

17. Kak HaliTu BEpOSITHOCTD IMOSIBIICHUSI COOBITHSI B CIIy4ae MPOCTOro MOTOKa?

18. YUro Takoe ciaydaiiHble BEIUYMHbI, JUCKPETHBIE U HEMPEPbIBHBIE CIyYaiHble BETUYUHBI?

19. Ykaxute OCHOBHBIC 3aKOHBI PACHpEACICHUS JUCKPETHOM BEIWYMHBI W YCIOBHS HX
UCIIOJIb30BaHUS.

20. Kak ompenensioTcss M 4YTO XapaKTEPU3YIOT YHCIOBBIE XapaKTEPUCTHKH JTUCKPETHBIX
CIIyYalHBIX BEJIMYUH?

21. Kak ompenensror GpyHKIUIO pacupeleNeHust U MIIOTHOCTH BEPOSITHOCTEH HENpEephIBHBIX
cinyyaiibix BennunH? Kakue cBoWcTBa UMEIOT 3TH (PyHKITUN?

22.Kakasi CymecTBYeT CBSI3b MEXKAY HHTETrpajJbHOH M auddepeHnuanbHol QYHKIUSIME
pacripeiesieHUs] BEpOSITHOCTEH?

23. I1o xakuM (GopMyITaM MOKHO BBIYMCIIUTH BEPOSITHOCTD MOTMAaHUS CITy4aifHON BEJINYHHEI
B mpoMexyTtok (a.b), mcmonmb3ys uHTerpanpHyro wWin aupQGepeHIHATBHYI0 (YHKIIHH

pacnpezneneHus’?

24. Kakue 4nCIIOBbIe XapaKTEPUCTHKU CYINIECTBYIOT JJIsl HETIPEPHIBHBIX CIYyYalHbBIX BETHYUH
Y 4TO XapaKTEpU3yeT Kaxkaas U3 HuXx?

25. Kak BBIYMCIUTD YHCIOBbIE XapaKTEPUCTUKH HEPEPHIBHBIX CIyYalHbIX BEIMYUH?

26. YKa)XuTe OCHOBHBIC CBOMCTBA MATEMAaTHIECKOTO OKUIAHHS U TUCIICPCHH.

27. YKa)XuTe OCHOBHBIE 3aKOHBI PAaCHpEESICHHUsI HENPEPhIBHBIX CIy4allHbIX BEJIWYMH U UX
BU/I.

28. KakoBbl 4MCIIOBbIE XapaKTEPUCTUKU OCHOBHBIX 3aKOHOB PacHpeAeieHUs TUCKPETHBIX U
HENPEPBIBHBIX CIyYailHbIX BEIMYUH?

29.1lo xakuM ¢opMmyiaM HaxOIAT BEPOATHOCTh MOMNAJAHUS CIydyailHOM BelWdMHbI X B
npomexyTok (a,b), ecniu X pacrnpenenceHa Mo paBHOMEPHOMY, MOKa3aTEIbHOMY HITH

HOPMaJIbHOMY 3aKOHY?
30.Kax maiitu QyHkumio pacnpeneneHus Y = @(X), ecim X — JUCKpeTHas WM

HenpephIBHAS cly4yaiiHas BelIUYUHa?

31. Kak ompenensioT HayalbHble U LIEHTPaJIbHbIE MOMEHTHI, KOI(M(UIMEHT KOPPEISLUU U
KaK CBSI3aHbl MOHSTHS KOPPENSALMH, 3aBUCUMOCTH M HE3aBUCUMOCTH CIIy4alHBIX
BEJTUYUH?

32. ChopmynupyiiTe npaBuio 3d U KaKk OHO UCIIONb3yeTcs?

33. ChopmynupyiiTe HEHTpATIbHYIO IpeAeIbHYI0 TeopeMy JIsmyHoBa.

MartemaTu4eckasi CTAaTHCTHKA

31. Yto sBiIsIeTCs MpeAMETOM MaTeMaTHYECKONW CTaTUCTUKH?

32. ChopmynupyiiTe OCHOBHBIC 3a]]a91 MAaTEMAaTHUECKON CTATHCTUKH.

33. JlaiiTe onpeneneHus TeHepaIbHON U BHIOOPOYHON COBOKYITHOCTH.

34. OxapakTepu3yiTe CyIHOCTh BEIOOPOYHOTO METO/1a B MATEMaTHUECKON CTATHCTHKE.

35. JlaiiTe onpeneneHus AMCKPETHOTO U MHTEPBAILHOTO BAPHALIMOHHBIX PSJIOB.

36. Uto Ha3bIBaeTCSA IMIUPUICCKON (DYHKIIMEH pacipeIeICHHs.

37. YTo Ha3bIBAaETCS MOJIUTOHOM M TUCTOTPaMMOii?

38. Jlaiite ompeneneHuss BBIOOPOYHOH CpeaHEH, BBIOOPOYHOHN TUCIIEPCHH, BBIOOPOYHOTO
CPEIHEKBAIPATUUECKOTO OTKJIIOHEHMS.

39. JlafiTe ompeneneHWEe TOYEYHOW OIEHKHA TIApaMETPOB pPAaCIpeleNieHUs] CIydaiHOMH
BEJIMYMHBI U cHOpMYIHUpYyHTE TpeOOBaHUS, TPEABSBIsIEMbIE K TOUSUHBIM OILICHKAM.

40. YKaXuTe TOUYCYHbIC OIIEHKH MAaTeMaTHUECKOTO OKUIAHUS M TUCTICPCHH.

41. OxapakTepu3yiTe METOJ MOMEHTOB MOTYYEHHUsI TOUEUHBIX OIICHOK.
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42. OxapakTepu3yinTe METOJ MaKCUMaJIbHOTO MPaBA0NO00HS.

43. JlaliTe ompeneNeHUs JOBEPUTEIHLHOTO WHTEpBaia, JOBEPUTEIBLHON BEPOSITHOCTH,
YKaXXUTE TOUHOCTh OLIEHKHU.

44, YxaxxuTte  NOpaBWIO  IOCTPOCHMSI  JIOBEPUTEIBHOI'O  MHTEpBana Ul  OLEHKH
MaTEMaTUYECKOT 0 OKUAAHUSI HOPMAJILHOIO PacpeesICHUs IPU U3BECTHOM AUCIIEPCHUM.

45, YkaxxuTe  NOpaBWIO  IOCTPOCHMSI  JIOBEPUTEIBHOI'O  MHTEpBana Ul  OLEHKH
MaTEMaTUYECKOI0  OKUJAHUS HOPMAJIBHOIO  DPACIPEAENCHUS IPU  HEU3BECTHOM
JUCIIEPCUN.

46. YKaXuTe NPaBUIO HAXOXKJICHUS HWHTEPBAJBHOW OICHKH CpPEIHEKBAIPaTHYECKOTO
OTKJIOHEHHS] HOPMAJIBHOTO PaCIPEEIICHHUS.

47. Naiite onpeesieHne CTaTUCTUIECKON IMIIOTE3bl, OCHOBHOM U aJIbTEPHATUBHOM TUIIOTE3.

48. JlaiiTe onpezaenaeHus OLIMOOK IIEPBOro U BTOPOIO poJia, KPUTHUECKOH 001acTu.

49. Ha3oBHUTE OCHOBHBIE ATAIIbI TPOBEPKH CTATHCTUYECKUX THIIOTES.

50. ChopmynupyiiTe npaBUiIO MPOBEPKU TUIIOTE3bI O 3HAUEHUH MaTEMAaTHYECKOI0 OXKHIaHUS
HOPMAJIBHOT'O PacIpeieiICHHUs.

51. ChopmynupyiiTe HpaBUIO MPOBEPKH TUIOTE3bl O HOPMAJIBHOM pACIpPENEIEHUN C
ucnosyp3oBaHueM kpurepus [lupcona.

12. Opranuszanus o0pa3oBaTeJbHOr0 mpomecca A JHI € OrpaHHYeHHBIMH
BO3MOKHOCTSIMM.

Opranmzanus 0o0pa3oBaTeNbHOrO Mpollecca I JIMI ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMU
OCYILECTBIISICTCSI B COOTBETCTBUU € «METOOUYECKUMHU PEKOMEHJALUsIMH 10 OpraHu3aluu
00pa3oBaTeNbHOTO TIpolecca Ui WHBAIWAOB M JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH
310pOBbsl B 00pa30BaTeNbHBIX OpraHM3alMsAX BbICIIETO 00pa3oBaHMsA, B TOM YHUCIE
OCHAIIIEHHOCTH 00pa30BaTeNbHOTO Ipolecca» MuHucTepcTBa oOpa3oBaHusi U Hayku P®D or
08.04.2014r. Ne AK-44/058H.

B o6pa3oBaTenbHOM TMporecce HCIOIb3YIOTCS COIMAIBHO-aKTUBHBIE W pedieKCHBHBIE
METO/Ibl 00Y4YEHUs1, TEXHOJIOTUH COLMOKYIBTYPHON peadMINTALNN C LIE€IbI0 OKa3aHUs TOMOIIHU B
YCTAHOBJICHUH TTOJHOLEHHBIX MEXIMYHOCTHBIX OTHOIICHUH C APYTUMH CTYJCHTaMH, CO3TaHUU
KOM(OPTHOTO NICUXOJIOTHYECKOTO KJIMMaTa B CTYJEHYECKON TpyIIIIe.

CTyneHTbl ¢ OTpaHWYCHHBIMH BO3MOXKHOCTSIMH 3/0POBBSI, B OTJIMYHE OT OCTAIBHBIX
CTYACHTOB, UMEIOT CBOM Cleln(UIecKre 0COOEHHOCTH BOCIPHUATHSA, NepepaboTKU MaTepuaa.
[Ton6op u pa3paboTka y4eOHBIX MaTepHAIOB MPOU3BOIAUTCS C YYETOM HMHIMBUIYaJbHBIX
0coOeHHOCTEH.

[IpenycmoTpeHa BO3MOXHOCTh OOyuY€HUS 1O HWHAUBUAYAIbHOMY TpauKy, IpH
COCTaBJIGHUM KOTOPOTO BO3MOXHBI Pa3JIMYHblE BapUaHTbl MPOBEAEHUS 3aHATHI: B
aKaJeMUYeCKON Tpymnrne W WHAWBHIyalTbHO, HAa JIOMy C HCIOJb30BAHHWEM JHCTAHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH.
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13. JIucT perucTpanum u3sMeHeHu i

Ne
n/a

ConepmaHHe HU3MCHCHUA

PexBu3uTh
JIOKyMEHTa 00
YTBEPKJICHUH

H3MEHEHUS

Jlata

BBCACHUA
HU3MCHCHUA
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