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1. MACIIOPT PABOYEHM TPOI'PAMMBbBI YYEBHOM JUCIIUITLIAHBI

1.1. Ob6aacTh NpUMeHEHHs POTrPAMMbI
Pabouass mporpamma yuebnoit muctmmuimabel OIM[.01 «Maremarukay SBISETCS YacThIO
MPOrpaMMbl TOATOTOBKH CIHELHUAIMCTOB cpeaHero 3BeHa B coorBercTBuM ¢ PI'OC CIIO mno

cnenuansHocTd 25.02.08 DkcmyaTanus OeCHMIOTHBIX ABUALIMOHHBIX CHCTEM.

1.2. MecTto qucuuminnbl B crpykrype OITIOIT

VYuebnas nucuumuaa OITL[.01 «Matematuka» oTHocuTcs K rpymnmne aucuuruimy OINL -
obmenpodeccCuoHaNbHBIA UK.

Hucununmuna OII.01 «Marematuka» peanusyercs B TPETbEM CEMECTpe MpPH CpPOKe
HOJIy4YEeHHUs CPEAHEro NPOPEeCCHOHATIBHOI0 00pa30BaHMsl 110 IPOrpaMMe MOANOTOBKH CIIELUATUCTOB
cpennero 3BeHa 3 roja 10 mecsiies.

1.3. Heau u 3aga4m y4eOHOH AUCHUILUIMHBI - TPeOOBaAHHUS K Pe3yJabTAaTaM OCBOEHHS
yueOHOH TUCUMILINHBI

Conepxanne gucuuiuiiael  OINL[. 01. «MaremaTtuka)» HampaBl€HO Ha JIOCTHXKEHHE
cienymoomed meau: (GOPMUPOBAHME YCTOMYMBBIX 3HAHMM M HaBBIKOB 110 INPUMEHEHHIO
MaTeMaTHYeCKOr0  MHCTPYMEHTapus K  pEIIEHUI0  TEOPETHYECKMX W HPAKTUYECKHUX
po(hecCHOHANIBHBIX 3a/1au.

3agaum qucuMnMHbL: yyeOnas aucuuiuinHa OIILL. 01. «MaTtemaruka» opueHTHpOBaHa Ha
JOCTHKEHUE CIEAYIOUINX 3a/1ay:

—  peleHHe NPUKIAAHBIX 33124 B 00JacTH NpOo(PecCHOHATBHOMN NeATeIbHOCTH;

— 000CHOBaHME 3HAYEHUs MAaTeMaTUKM B MNPO(EeCCHOHAIBHOM MAEATEJbHOCTH M IpHU
OCBOCHHMH OCHOBHOH NMpodeccHoHaIbHOM 00pa30BaTeNbHON MPOTPAMMEI 110 CIIEIIHATLHOCTH;

—  W3YYUTh OCHOBHBIC MaT€MaTUYECKHE METOJIbl PelleHMs NMPHUKIAJHbIX 33a1a4 B 001acTH
npodecCHOHATBLHOMN 1A TENTbHOCTH.

B pesynbrare ocBoeHUs yueOHON TUCHUILIMHBL Y yUaIIerocs J0JIKHbI ObITh chOPMHUPOBaHBI
CIIEYIOIINE KOMIIETCHIINN:

OK 01. BrpiOupars cnocoObl pemieHHs 3agad  Npo(ecCHOHATBHOW  JesITeNbHOCTH,
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. lcnons3oBaTh COBpEMEHHBIE CpEACTBAa IOMCKA, aHalIM3a U UHTEpIpeTaluu
uHpopMaMd U HMH(OPMAIMOHHBIE TEXHOJIOTUU Ul BBINOJHEHHS 3a/1ad NpodecCHOHaTbHON
JeSITEIbHOCTH.

C menbio OBNAJEHUS yKa3aHHBIM BUAOM NPOQPECCHOHATBHON  JESITEIbHOCTH H
COOTBETCTBYIOILIMMHU OOIIMMHM KOMIETEHIMSAMH OOYy4YaloIUNCA B XOJI€ OCBOECHMS JUCIUILIMHBI
OIILI. 01 MaremaTuKa JOJDKEH:

3HATh:

—  aJrOpUTMBbI BBIIOJHEHUS pabOT M pelIeHus 3a/1ad, MOPSIOK OLEHKH pe3yiIbTaToB
peleHus 3a1a4;

—  TIPUEMBI CTPYKTYPHPOBAaHUS HHPOPMAIINH;
dopmat opopmiieHus pe3yIbTATOB MOMCKA HHPOPMAIIIH;

—  BJaJIeTh COBPEMEHHOW HAyYyHOU U MPO(eCcCHOHATEHON TEPMUHOIOTHEH;

— 3Ha4YeHHE MAaTeMaTUKU B MPOodeCCHOHATbHON NeSTEIbHOCTH U IPU OCBOCHUHU OCHOBHOM
npodeCCHOHAIBHON 00pa30BaTeIbHON MTPOTPaMMBI 110 CIIEIUATBLHOCTH;

—  OCHOBHBIE MOHATHSA M METO/bl MAaTEMaTHUYECKOT0 aHAJIM3a, TMHEHHON anreOphl, TEOpUN
KOMIUIEKCHBIX YHCEJl, TEOPHUH BEPOSTHOCTEN U MaTeMaTHUYECKON CTaTUCTUKH;

—  OCHOBBI HHTETPAJIBHOTO U JU(HEPEeHIINATHLHOIO HCUHCICHNS;

—  OCHOBBI TEOpUU BEPOSATHOCTEN U MATEMAaTUYECKON CTaTUCTHUKH,

—  BO3MOJKHBIE TPAEKTOPUH MPO(HECCHOHAILHOTO Pa3BUTHSA U CaMOOOpa30BaHHUS;



— OCHOBHBIE MaTeMaTHYECKHE METOJAbl peUIeHHs] MPUKIAAHBIX 3aJad B o0xacTu
npoecCuoHaNBbHOM NeSTENbHOCTH.

yMeTh:

—  BBLAEJISIET U3 IPEIOKEHHBIX 33/1a4 T€ 33J]a4i, KOTOPBIE CBsI3aHbI C MIPO(ECcCHel;

— TPHUBOJUTH KOHKPETHBIE NMPUMEPHI, TJIe MOTJIa Obl MPUTOIUTHCS Ta WIM MHAas 00JacTh
MaTE€MaTUKH;

—  OLEHUBATH NNPAKTHYECKYIO 3HAYUMOCTh PE3yJIbTAaTOB ITOUCKA;

— TIOJb30BaThCsl Y4eOHOHM mnuTepaTypoil W WHGOPMAIMOHHBIMU TEXHOJOTUSMHU ISt
OCBOEHMS COBPEMEHHBIX MOJAX0J0B K MAaTEMAaTUYECKUM MOJEIISIM;

—  ONEepHUpOBATH MOHATUIMH MATEMAaTHUYECKOTO arnmnapara.

1.4. O0mas Tpy10eMKOCTh TUCHHILINHBI
MakcumanbHOW y4deOHOM Harpy3ku oOydaromierocs (Bcero) 52 yaca, B TOM YHCIIE:

00s13aTeNbHOM ayTMTOPHON ydeOHOU Harpy3ku oOyudatomerocs - 48 4; camoctosTenpHas padbora 4
Jaca.

2. CTPYKTYPA U COAEP KAHUE JUCHUIIINHBI

2.1. O6beM TUCHUNJIMHBI M BU/IbI YYeOHBIX 3aHATHI

Buj y4yeOHbIX 3aHATHI O0BéM yacos
Cemectp HTroro
3

MaxkcumajibHa yueOHasi Harpy3ka (Bcero) 52 52
Oo0s3aTeqibHast ayquTOpPHAsA y4eOHAas HAarpy3ka (Bcero) 48 48
B TOM 4HcJIe:

- IEKUUU 16 16
- IPAaKTUYECKUE 3aHATHUS 32 32
CamocrosiTesbHas padora 4 4
Koncynbranun - -
®opmMa NPOMEKYTOUHOI ATTeCTAIMU MO AUCHMIIHHE - -
- 324€T C OLICHKOU




2.2. TemaTuyeckuii njan u coaep:xkanue gucuunannusl Ol 01. «MaTemaTuka

HanmenoBanmue pa3jiesioB Conep:xanue yueOHOro MaTepuasia, JJadopaTopHbie U NPAKTHYECKHE 3aHATHS, BHEAYIMTOPHas O0bem
H TeM (camocTosiTesIbHAs) yueOHasi paboTa 00yyarommxcsi, Kypcoasi padora (mpoekr) 4acoB
1 2 3
CEMECTP 3
Pasznen 1. OcHOBBI JIMHEHOM aJIredpbl
Tema 1.1. Conep:kanue yuyeOHOro MaTepuaJa: 3
Posib MaTemaTuku B Jlekumusi: MaTtemaruka B HayKe, TEXHHKE, WH()OPMAIMOHHBIX TEXHOJOTHSIX M MPAKTUYECKOW JeATeIhHOCTH. 1
COBPEMEHHOM MMpe. Martpuupl, BUabl MaTpHILL, UX CBOMCTBA. OCHOBHBIE ONEpalliy HAJl MaTPULIAMHU.
Martpuus! u geiictBus Haa |IIpakTudeckoe 3aHsaTHe: [[elicTBYUS HaJ MATPULIAMH. 2
HUMHU
Tema 1.2. Conep:xanue yueOHOro MaTepuasa: 3
Onpenenurensb. CooiicrBa |Jlekuus: Omnpenenurenu, ux cBoiicTBa. CriocoObl BEIUKCICHHS ONpenaenuTenei 2-oro, 3- ero nopsaka. O0parHas 1
onpeaeJuTeNs MaTpHU1La.
IIpakTnueckoe 3ansaTue: Borunicnenue onpenenurens. Haxoxenue o0paTHOil MaTPUIIBL. 2
Tema 1.3. Coaep:xanue yueOHOro MaTepuasa: 3
Onpenenenue cucreMbl |Jlekuusi: OCHOBHBIE TOHSATHS M OINpeNeiCHHs: OOIIMNA BHUJ CHCTEMbl JIMHEWHBIX YypaBHEHUN, COBMECTHO 1
JIMHENHBIX YPABHEHUI.  |ONpEEIICHHBIC, COBMECTHO HEOIPECIICHHbIE, HECOBMECTHBIE CHCTEMBI JIMHEHWHBIX ypaBHEHMI. Pemenue cucreMm
Pemenne cucrem JUHEHBIX |TUHEHHBIX ypaBHeHUH 1o popmynam Kpamepa u merogom 'aycca.
YPaBHEHHI. IIpakTnyeckoe 3ansaTHMe: Pemienue cucreM ypaBHeHuM wmeroaamu Kpamepa, ['aycca, meromom o0paTHOi 2
MaTpUIbI.
Pa3nes 2. OcHOBBI aHAJIMTHYECKOI TeOMeTpHH
Tema 2.1. Coaepixanue yueOHOro MaTepuaJa: 3
I[IpsimoyrosibHast u Jleknusi: Cucrembl KOOpAMHAT HAa IUIOCKOCTH M B IpocTpaHcTBe. DOpMylnbl mepexona U3 OJHOW CHUCTEMBI 1
NMOJIAPHAS] CUCTEMbI KoopAuHAT B Jipyryro. OnpeneneHue BEKTOpa, NEUCTBUS ¢ BEKTOpaMH, KOOPJAMHATHI BEKTOpa, HAXOXKICHUE yTIiia
KoopAuHAT. OCHOBBI MeX1y BekTopamu. CKalsipHOE, BEKTOPHOE, CMEIIaHHOE MPOU3BEIEHUE BEKTOPOB.
BEKTOPHOM aJiredpsbl. IIpakTuyeckoe 3ansTHe: [[elicTBHUS C BEKTOpaMH, KOOPAWHATHI BEKTOpa, HAXOXKACHUE yIila MEXIY BEKTOpPaMHU. 2
CkansipHO€, BEKTOPHOE, CMEIIAHHOE POU3BEJEHUE BEKTOPOB.
Tema 2.2. Conep:kanue y4yeOHOro MaTepuaJa: 3
YpaBuenusi npsimoii Ha  |Jlexkuusi: OOmiee ypaBHeHHE IMJIOCKOCTU. B3ammHoe pacnonoskeHue miockocteidl. Pasnuunble 3agaHus TPSMBIX. 1
IUIOCKOCTH U B B3anMHoe pacnionokenne npsaMbpIx. BzanmMHoe pacmoyiokeHue mpsiMoi B IITOCKOCTH
NPOCTPAHCTBE. IIpakTHyeckoe 3aHATHE: 33]]a4l HA COCTABIICHUE YPAaBHEHUN U MMOCTPOEHUE MPSAMBIX U IJIOCKOCTEH. Briuncnenue 2

3JIEMEHTOB TPEYroJIbHUKA, €ro P 1 S KoOOpAMHATHBIM METOIOM.
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Tema 2.3.

Conep:kanue yuyeOHOro MaTepuaJa:

Jluauu u moBepxnoctu  |Jlekuusi: YpaBHeHHE JUHUI BTOPOTO MOPSJIKAa Ha IUIOCKOCTH (OKPYKHOCTB, DJUIMIIC, TUIepOona u mapaboina). 1
2-0ro0 nopsiaka. IToBepxHOCTH BTOPOrO MOPSAKA.
IIpakTnyeckoe 3ansaTHe: HaxoxaeHue nmapaMeTpoB KpUBBIX BTOporo mnopsiika. [locTpoeHue KpuBBIX BTOPOTO 2
HOpsJKA.
Pa3nes 3. Teopusi KOMILIEKCHBIX YHCeJI
Tema 3.1. Coaep:xaHue y4eOHOro MaTepuaJa: 3
®opmbl koMILIeKCHOTo  |Jlekums: [loHATHE KOMIIJIEKCHOTO 4YHMCIA, €ro reoMeTpudeckas uHTeprperanus. @opmMbl KOMIUIEKCHOIO YHCIIA. 1
yuciaa. Pemenne Apudmernueckue onepanuy HaJ KOMIUICKCHBIMM 4YHMCIaMM, 33JaHHBIMU B pa3iMuyHbIX (opmax. Pemenue
YPABHEHMIA. KBaJIpaTHBIX YPaBHEHUH C OTPULATEIbHBIM JUCKPUMHUHAHTOM.
IIpakTHyeckoe 3anATHE: J[€liCTBUS C KOMIUIEKCHBIMU YKClIaMU. Pellienne ypaBHEHU. 2
Paznen 4. OcHOBBI MAaTeMATHYECKOI0 AHAJIM3A
Tema 4.1. Conep:xanue y4eOHOro MaTepuasa: 3
®Dyuxuus. [penen Jlekuusi: [lonstue QyHKUIMHU, ee CBOWCTBa, crocoObl 3amanus. OmnpexneneHue npeaena (QYHKIHH;, TEOPEMBI O 1
¢pyHkuum. npenenax. HenpeprelBHOCTH (hyHKIMH.
IIpakTuyeckoe 3aHsTHe: PackpbiTHE HEONpeneIeHHOCTeH. «BeCKOHEeUHO Malibie W OCCKOHEYHO OOJIbIIHE 2
BEJIMYHHBI»

Tema 4.2. Coaepixanue yueOHOro MaTepuaJa: 6
JuddepenunanbHoe Jleknms: OnpenencHue NPOU3BOJHON, €€ T€OMETPUYECKUH M MEXAHWYECKUH CMBICH, TPaBHJIa HAaXOXKICHUS 2
HCYHCJICHHE. pou3BoHOMU. [Ipon3BOJHBIE OCHOBHBIX M CIOKHBIX (YHKIUH. PackpbiTue HeonpeaeneHHOCTEH C MOMOIIbBIO

npaBuia Jlanurans. MoHOTOHHOCTh GyHKIMH. HaxoxaeHue 3KCTpeMyMOB IO MPOM3BOJHON MEPBOro MOpsaKa
BrinykiiocTs, BorHyTOCTh QyHKIIMH. HaxoxaeHue Toyek nepernda 1mno npou3BOAHON BTOPOro nopsaka. OyHKINU
HECKOJIbKUX NepeMeHHbIX. [loHsaTne yacTHO# mpousBonHOoW. HanmbGonblee, HauMeHblIee 3HaUYeHHE (YHKLIUU Ha
MIPOMEXKYTKE. 4
IIpakTnueckoe 3ansitue: Beruucienue npousBoaHoi GpyHkiun. ViccienoBanue GyHKIIMM U IOCTPOEHUE rpaduKa.
Tema 4.3. Iluddepennuan (CoaepxaHue y4eGHOro MaTepuasa: 3
(pyHKIHMH. Jlexuusi: Onpenenenue quddepeHimana 1 IpUMEHEHNE ero K pa3InYHbIM MPUOIMKEHHBIM BEIYUCIICHUSIM. 1
IIpakTnueckoe 3ansaTHe: Borunicnenue npubnmkeHHbIX 3HaueHUH QyHKIMU. OlIeHKa MOTPEIIHOCTH 2
Tema 4.4. Coaepixkanue yueOHOro MaTepuaJa: 5
HNuTterpanbHoe ucuncienne |Jexknusi: Heonpenen€Hublil uHTErpajn, €ro cBoiicTBa. BpluncieHue HeonpeAenEéHHOro HHTErpaia MeToJaMu 1
(pynkuuu oqHoi HETMOCPEJCTBEHHOT0 HWHTETPUPOBAaHUS M NOACTaHOBKU. OmnpenenéHublii wunTerpain. OcHoOBHas Qopmyna
nepeMeHHOU MHTErpanbHOro ucuucienus. [Ipunoxkenus onpenenéHHOro MHTErpajia B reoMeTpuu (IUIoL[aab KPUBOJIMHEHHON
Tpamnenuu, 00bEM Tel BpalleHus, JUTMHA TyTH)
IIpakTnyeckoe 3aHsTHe: BhlunciieHne HEONpeAENeHHOrO0 WHTErpaia pasiudHbIMH criocoOamu. [lpunoxeHus 2

OIMPCACIICHHOI'O MHTCIpaJia.




CamocrosiTesibHasi pabGora: - paboTa ¢ KOHCIIEKTOM, BBITIOJIHEHHE 3aJaHuil 1o TemaMm: «Bwruncienue

IIPONU3BOJHBIX U UHTCTPAJIOB), «Pemienue 3ala4 Ha MPUMCHCHHUC OIMPCACIICHHBIX HHTCI'PAJIOB.

Tema 4.5. Coaep:xaHue y4eOHOro MaTepuasa: 3
JuddepenunanbHbie Jlekuusi: OmpeneneHue OOBIKHOBEHHBIX JU(QepeHInaIbHbIX YypaBHeHHH. Permenue auddepenuuansuoro 1
YPaBHEHUS. ypaBHenus. 3anada Komm. Bunel nuddepennmansupix ypaBHenuil. [Ipocreiiine ypaBHEHUS ¢ pa3AemsiOUIIMU
IIEPEMEHHBIMH.
IIpakTuyeckoe 3ansaTHe: Pemenne nuddepeHmaibHbIX YPaBHCHHA. 2
Pa3nes 5. OcHOBBI TeOpHHU BEPOATHOCTEH 1 MATEMAaTHY€CKOM CTATHCTHKH
Tema 5.1. Coaep:xanue yueOHOro MaTepuaJa: 3
JeMeHTbl KOMOMHATOPUKH |Jleknusa: OCHOBHbIE NOHATHS KOMOMHATOPUKU. 3ajayd Ha IOACYET 4YHUCIA pPa3MEUIeHUH, IepecTaHOBOK, 1
couyeranuil. Pemenue 3amau Ha nepebop BapuaHToB. @opmyna 6uHoma HproToHa. CBoiicTBa GMHOMMHAIBHBIX
kodpunmentoB. Tpeyronpauk [lackas.
IIpakTnuyeckoe 3ansiTue: [IpaBuna komOuHaTopuku. Pemenne koMOMHATOPHBIX 3a7a4. Pa3MenieHus, coueTaHus 2
n nepectaHoBKkH. bunom Herotona u tpeyronsHuk [lackains.
Tema 5.2. Coaep:xanue yueOHOro MaTepuaJa: 3
JIeMEeHThI TeOPUH Jlexuusi: CoObITHE, BEPOATHOCTh COOBITHS, CIOKEHUE U YMHOXEHHE BeposiTHocTel. [ToHATHE 0 He3aBUCHMMOCTH 1
BEpPOSATHOCTEH cooniTiii. Kiaccuueckoe onpenenenue BeposiTHOCTH. llomHas BepositHocth. @Dopmyna baifeca, ¢opmyna
bepuymnu. (uactHble ciydau). JlMCKkpeTHas ciydyailHas BeNMYMHA, 3aKOH ee pachpeneneHus. YuciaoBble
XapaKTePUCTUKU AUCKPETHON cilydaiiHON BenuuuHbl. [loHsTHE O 3aKOHE OOJIBIINX YHCET.
IIpakTnyeckoe 3anaTHe: Kiaccuueckoe onpeneneHnue BEpOSITHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOPEMA O CYyMME 2
BEPOSITHOCTEN. BpIuncieHne BEpOsITHOCTEN.
Tema 5.3. Coaep:xanue y4eOHOro MaTepuaJa: 5
DJIeMeHTbI Jlekums: IlpencraBnenue naHHBIX (TaOdMIBI, AMArpaMMbl, TpaduKH), TeHEepalbHas COBOKYMHOCTb, BBIOOpKA, 1
MaTeMaTH4YeCKOi cpeaHee apupmernyeckoe, Meauana. [TonsTue o 3ajauax MaTeMaTHUYECKOM CTAaTUCTUKY.
CTATHUCTUKHU IIpakTnueckoe 3anaTHe: [IpeacraBneHne YMCIOBBIX JaHHBIX. PellleHue mpakTUYecKuX 3a4ad ¢ MPUMEHEHHEM 2
BEPOATHOCTHBIX METO/IOB.
CamocrosiTesibHass padora: - paboTa ¢ KOHCIIEKTOM, BBIMIOJIHEHHE 3aJaHuil 1o TemaMm: «Bwruncienue 2
BEPOSITHOCTH COOBITUIY, «CTaTUCTUYECKHE OLIEHKH TapaMeTPOB PACIIPEICIICHUS.
JeKIui 16
NPAKTHYECKHUX 3aHATHI| 32
caMoCTOsITe/IbHAsA padoTa 4
BCEIro| 52




3. YCJIOBUS PEAJIM3AIIMUA PABOYEN MPOT'PAMMBI JIACHUATIJIAHBI

3.1. Ucnosib30BaHNe AKTHBHBIX H HHTEPAKTHBHBIX (DOPM NPOBeAeHUs 3aHATHIA

JIJIsi IOATOTOBKH CIICIHAIMCTOB CPEAHETO 3BEHAa B 00pa30BaTEIBHOM IMPOIECCE MUPOKO
UCIIOJIB3YIOTCS Takue (OpMBbI MPOBEICHUS 3aHATHI KaK:

—  KpYIJIBIH CTOJI,

—  TPYNIOBBIC IUCKYCCHH,

—  Keic-3aJjaHue U JIp.

[Ipu peanuzanuu npodecCHOHAIBHOTO MOAYJS MPUMEHSIOTCS CIEAYIOIIHEe COBPEMEHHBIE
00pa3zoBaTebHbIC TEXHOJIOTUU:

—  TEXHOJIOTHUS COTPYIHHUUYECTBA;

—  TEXHOJIOTHUS Pa3BUTUA KPUTUUECKOTO MBIILICHHUS;

—  Tpo0JIEeMHOro M JIMYHOCTHO-OPUEHTHUPOBAHHOT'O O0yUEHHUS;

—  uH(bOpPMAIMOHHBIE TEXHOJIOTHHU.

AKTHBHBIC U HHTEPAKTUBHBIC ()OPMBI IPOBEICHUS 3aHATHH, UCTIOIb3yeMbIe B Y4€OHOM TpoIIecce

Ne AKTHBHBIH,
dopma 3aHATUS Tema 3anaTus .
/1 WHTEPAKTUBHBIA METOJ
[TpakTueckoe HaxoxneHne napaMeTpoB KpUBBIX BTOPOIO
1 3aHATHE nopsiaka. Iloctpoenne KpuBbIX BTOPOTO Kpyrusriii cron
HopsiiKa
IIpakTrHueckoe [IpaBuna komOuHaTOpHKH. Permenne
3aHATHE KOMOMHATOPHBIX 3a1a4. Pa3Merienus,
2 ['pynnoBeie nuckyccuun

COYETaHHUsI U IEPEeCTaHOBKU. buHOM
Herotona u TpeyrosbHuk Ilackais

IIpakTrHueckoe [IpencraBneHue YUCIOBBIX JAHHBIX.
3 3aHATHE Pemrenne npakruueckux 3aaad ¢ Keiic-3ananune
IIPUMEHEHHUEM BEPOSTHOCTHBIX METO/I0B




3.2. YyeOHoO-MeTOANYECKOE 00ecreueHue

CBC,I[GHI/IH 00 OJICKTPOHHBIX IMOJIHOTCKCTOBBIX pECypCax, JOCTYII K KOTOPBIM obecreynBaeTcs Ha
OCHOBAHMHU IPAMBIX JOTOBOPOB

IlepeueHb JOKYMEHTOB, MOATBEPKIAMOIINX HATMYNAC/TIPABO HCIONB30BAHUS [UPPOBBIX (3JEKTPOHHBIX)
ouobanorek, Ob6C
1.| Kontpakt Ne 28/J1Y ot 17.03.2025 (OBC «ZNANIUM.COMp») 17.03.2025 — 16.03.2026
Kontpakt Ne 114/JTV ot 28.05.2024 (PITY. 10-11 ka. M3a-B0
2.| «IIpocBenienney». DieKTpoHHbIH pecype CITIO 31.10.2024 — 30.10.2025
«PROFob6pazoBanue»)
3.| Konrpakrt Ne 310/TY ot 11.11.2024 (OBC «JIaHb) 11.11.2024 —10.11.2025
2025- | | Jorosop Nel101/HDb5/2097 ot 28.03.2017 (HaunonanbHas 28.03.2017 — 28.03.2022
2026 [4.| 2nekTponHas 6ubauoreka (HOB)) (mpomonrarus o 28.03.2027)
5.| KoutpakT Ne327/]TV ot 25.11.2024 (OBC IPRbooks) 25.11.2024-24.11.2025
Jlunier3uonHbIi KoHTpakT Ne6/J1Y ot 07.02.2025 (3BC HOb
6. eLIBRARY) 01.01.2025-31.12.2025
7.| AKT BBO/Ia B KCIUTyaTaIUI0 DIEKTPOHHOM OMOIHOTEKH beccpouno
BI'AY Ne 33 ot 19.01.2016
ObecnieyeHHOCTh YUEOHOM JIUTEpaTypoil pu peanu3aluu padodel mporpaMmsl
3.3.1. OcHOBHBbIE HCTOYHUKH:
1. boprakosckuit A. C. Jluneiinas anreOpa B mpumepax M 3ajadax [dJI€KTPOHHBIN

pecypc]: Yuebnoe nocobue / A. C. boprakosckuii, A. B. IlanteneeB - Mocka: OOO "Hayuno-
m3narensbckut  nentp HWHOPA-M", 2022 - 592 c. [DU]
https://znanium.com/catalog/document?id=400396

2.

4.

[OBC 3mammym] URL:

Bricmias maTemaruka B yrpakHeHUIX M 3afadax. Y. 1: [yueOHoe mocobue aist By30B]:
B2 u/Il. E. lanko [u ap.] - M.: OHUKC, [2009] - 368 c.

3. Beicmias marematvka B yIpakHEHUSX U 3amadax. Y. 2: [yueOHOe mocoOue sl BY30B]:
B2 u /Il E. lanko [u ap.] - M.: OHUKC, [2009] - 448 c.

Briciras maremaTmka T OKOHOMMCTOB! y‘—Ie6HI/IK

ajd  CTyACHTOB  BY3O0B,

oOyyaromuxcs mo skoHomuueckuM cnenuanbHocTsM / [H. III. Kpemep [u np.]; mox pen. H. 1L
Kpemepa - M.: FOnuTH, 2023 - 480 c.

5.

[epmueB B. I'. MatemaTudeckuii aHam3 [AJIEKTPOHHBIN pecypc]: YueOHoe mocodue /

B. I'. lllepmneB - MockBa: OOO "Hayuno-uznarensckuii nentp MHOPA-M", 2023 - 288 c. [DU]
[OBC 3nanmym]| URL: https://znanium.com/catalog/document?id=419610

6. I'mypman B. E. PykoBomcTBO K pemieHWro 3agad 10 TEOPHH BEPOATHOCTEH W

MaTeMaTHYeCKON CTaTHCTUKe: ydeOHoe mocobue 1isi cTyAaeHToB By30B / B. E. I'mypman - M.:
Bricmee oOpazoBanue, 2023 - 405 c.

7. EpmakoB B. W. Teopust BeposiTHOCTEH W MareMaTHdecKas CTaTHUCTHUKA [3JIEKTPOHHBII
pecypc]: Yue6noe mocobue / B. M. EpmakoB - Mocka: OOO "HayuHo-u3gaTensCkuil IEHTP
NHOPA-M", 2004 - 287 C. [OU] [OBC 3HaHUYM ] URL:
https://znanium.com/catalog/document?id=175707



https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://znanium.com/catalog/document?id=400396
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=175707

3.3.2. JlonoJiHUTENbHbIE HCTOYHHUKM:

1. Bapnymkwa B. B. Dnementsl Bbicmieli mareMaTuku. YuyeOHuk. B 2-x Tomax. 1,
MaremMartrka. DieMeHTHI Boiciel MatemaTuku: Y4yeonuk: B 2 Tomax Tom 1 (CIIO) - Mocksa: OOO
«KYPCy», 2021 - 304 c. [DU] [DBC 3Hanuym].

2. bapnymkun B. B. DnemeHThl BbIcIIeH MaTeMaTHKH. Yd4eOHMK. B 2-x Tomax. 2,
Marematrnka. DJIeMEHTHI BbIcIIed MatemMaTuku: YueOnuk: B 2 tomax Tom 2 - Mocka: OOO
«KYPCy, 2022 - 368 c. [DU] [OBC 3nanuym].

3. llunaueB, B. C. Marematuka: YueOuuk u npaktukym / lunmawes B. C.; mox pen.
TuxonoBa A. H. - 8-e u3x., mep. u gon .- DnekTpoH. AaH. - MockBa: U3marensctBo HOpaiit, 2019.-
447. - (Ilpodeccuonanvuoe odbpazoBanue). [DU] [DBC Opaiit]. 4. I'yceB B. A. I'eomerpusi: YuebHoe
nocobue / I'yceB B. A., KoxyxoB U. b., IIpokodreB A. A. - 2-¢ u3a., ucnp. v A0IL.- DJICKTPOH. JaH. -
Mocksa: UznmarensctBo FOpaiir, 2023.- 280. - (IIpodeccuonanbnoe obpazosanme) [DU] [DBC
Opaiit].

3.3.3. Meroanueckue M3gaHus

1. Maremartuka [ DIEeKTpOHHBIN pecypc|: METOAMYECKUE YKa3aHUs 110 OCBOCHUIO TUCIUILIUHBI
¥ CaMOCTOATENbHOM pabore mis  cneumanbHoctd  25.02.08 Oxcmyartanms  GeCHUIOTHBIX
aBHAIMOHHBIX cucTeM/ BOPOHEKCKHI TOCYIapCTBEHHBINM arpapHblii yHHBepcuteT; [coct. B.IL
EBcrokoBa] - Boponexx: BopoHexxckuii rocyaapcTBeHHBIH arpapHblii yausepcuret, 2023.

3.3.4. Ilepnoanyeckue U3TaHUs
1. DkoHOMHKA M MaTeMaTUYEeCKHEe METOJbI: KypHal / ydpeauTenb: AKaJIeMUYeCKHil HaydHO-

U3JATEIbCKUI, MPOU3BOJICTBEHHO-TIONMUTPAQUISCKU W KHUTOPACHPOCTPAHUTEILCKAN — IEHTP
Poccuiickoii akagemun Hayk "M3narensctBo Hayka " - MockBa: Hayka, 1965-
3.3.5. MarepuajabHO-TeXHHYeCKOe M MPOrpaMMHoe o0ecnieyeHue
CBezieHHs 0 MPOTPAaMMHOM 00€CTICUeHUH O0IIEeTr0 Ha3HAYCHUS
Ne HasBanue Pasmenienue
1 | Onepauuonnsie cuctembl MS Windows /Linux /Peq OC K s noglif;on cotn
2 [Takets! oducHbIx npuiokenuit MS Office / IIK B nokanbHOM ceTn
OpenOffice/LibreOffice BIr'Ay
ITporpammsl 11 mpocmoTtpa daitnos Adobe Reader / DjVu IIK B noxanbHOM ceTn
3
Reader BIr'Ay
4 | Bpaysepsl AAnnexc bpaysep / Mozilla Firefox / Microsoft Edge MK HOé?X’{I,OH cotn
IIK B noxanbHOM ceTn
5 | A"tuBupycHas nporpamma DrWeb ES BLAY
. IIK B noxanbHOM ceTn
6 | IIporpamma-apxusarop 7-Zip BIAY
7 | Mynsrumenua npourpeiBarens MediaPlayer Classic 1K 5 HO];?E;OH et
8 | Ilnatrdpopma onnaitn-oOyuenus eLearning server HK B siokasbHo cetn
BI'AYy
9 | Cucrema xommnbrotepHoro tectupoBanus AST Test MKz HO};?X);OH et
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IMomenienns 1151 BeqeHUsi 00pa30BaTeILHOIO MpoLecca U 060py10BaHue

HanmMeHoBaHUe MOMENICHHIA JIJIsl IPOBEICHUS BCEX BUIOB
y4eOHOI JesATeTbHOCTH, NPEAYCMOTPEHHONH Yy4eOHBIM
IUTAHOM, B TOM YHCIIE TIOMEIICHHS TSI CAMOCTOSTEIILHOU
paboThI, C yKa3aHUEM MEePEYHS] OCHOBHOT'O 000PYAOBaHHSI,
y4eOHO-HArTSAHBIX ~ MOCOOMH W HCHOJIB3yeMOro
MPOrPaMMHOTO OOeCTIeUeHUs

Anpec (MECTOTOJIOKEHHE)
MOMEIICHUH /7Sl TPOBEICHHS BCEX
BUJIOB y4eOHOW  JIeATENIbHOCTH,
NPEIYyCMOTPEHHOW Y4eOHBIM IIJIAHOM
(B cirydae peanu3aiu
o0pa3oBaTeNbHOM  TPOrpaMMbl B
cereBoil  (GopMe  JONMOJHHUTEIHHO
YKa3bIBAETCS HaNMEHOBAHUE

OpraHu3alui, ¢ KOTOPOW 3aKJIFYeH
JIOTOBOD)

YueOHast ayauTopus JUIS TPOBEACHHS Y4eOHBIX
3aHATUI KOMIUIEKT y4eOHOH Mebenn, 1eMOHCTPAIIMOHHOE
o0opynoBaHue, y4eOHO-HArJIsIHbIE TOCOOUS.

YyeOHass aymuropus [UIsl TPOBEACHHS Y4eOHBIX

3aHATUI: KOMIUIEKT yueOHOI Mmebenu,
JIEMOHCTPAIIMOHHOE 000pYyAOBaHNE U y4eOHO-HATJISIIHBIC
nocoowus, IPE3CHTAIIMOHHOE obopynoBanue,

UCTIONIb3yeMoe TTporpaMmuoe obecrieuenue MS Windows,
Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Annexc bpaysep / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice, AST Test, Mathcad,
Maxima, Statistica.

[Tomemenue Uit  CaMOCTOATENBHOM  paOOTHI:
KOMIUIEKT Yy4eOHOM MeOenu, KOMIBIOTEpHas TEXHHKa C
BO3MOXKHOCTBIO MNOAKIIOUEHUs1 K cetn "HHTepHer" u
o0ecrieyeHreM JOCTYyTIa B DIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO cpeny,
ucnoJb3yemMoe nporpaMmmuoe odecneuenne MS Windows,
Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Annexc bpaysep / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice, AST Test, Mathcad,
Maxima, Statistica.

394087, Boponexckas o00yacTh, T.

Boponex, yn. Tumupsizesa, 13

394087, Boponexckas 00JacTh,
Bopounex, yn. Tumupszesa, 13

T.

394087, Boponexckas o00macTh, T.
Boponex, yn. Tumupsszesa, 13, a.219
(c 16 10 20 4.)

394087, Boponexckas o00macTh, T.
Boponex, yin. MuuypuHa, 1, a.232a
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4. ®OHJ OUEHOYHBIX CPEACTB NIPO®ECCUOHAJTBHOT'O MOJYJIsI
KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHbI

4.1. OueHka pe3y/JbTaTOB OCBOEHHSI JUCIIHIIIMHBI

Komnerenmuu OcHOBHbBIE TTOKA3aTENN OLICHKU @DOopMBI U METOJIbI OLICHKU
pe3yJsibrarta

OK 01. Bei6upars | JlemoHcTparus npaBWwiIbHOCTU | TecTUpoBaHWE, YCTHBIA U
CIOCOOBI pelIeHUs 3a/1a4 | BBINOJHEHUS 33JaHUN NpPU PElIeHHH | MHUCHhMEHHBIM Ompoc.
npodeccnoHanbHOM NPUKIAIHBIX 3afad B oOjactu | DKclepTHOe HalOIoleHue U
NESITENIbHOCTH, npoeCCUOHATIBHON  JIEATENBbHOCTH. | OICHKa IIPAKTUYECKUX
MIPUMEHUTEIHHO Kk | [IpaBunbHOCTB BBITMIOJIHEHUSI | 3aHATHUH.

pa3IMYHbIM KOHTEKCTaM TECTOBBIX 3a/1aHUM Onenka pe3yabTaToB.

OK 02. MHcnons3zoBath | JlemoHcTpauusi (GyHIAMEHTAIBHBIX M | TecTHpoBaHWE, YCTHBIM W

COBpEMEHHBIE  CpEACTBAa | MPUKIAJAHBIX OCHOB MaTEeMaTHKH, | MUChMEHHBINA OMPOC.
TOUCKA, aHajaM3a U | OCOOCHHOCTHU MOJICTTUPOBaHUsl | DKCHEPTHOE HAOIIOJEHUE U
UHTEpPIPETALNH MPOLECCOB  C  HCIOJb30BAaHHEM | OLIEHKA MPAKTHYECKUX
I/IH(bOpMaIII/II/I n BBIYHUCIIUTCIIBHBIX CUCTEM. 3QHSITUN.
nH(pOpMaLIOHHBIE Ocy1ecTBISITH BbIOOp | OlleHKa pe3ylibTaToB.
TECXHOJIOTUHU JJIA HHCTPYMCHTAJIbHBIX CpCaACTB JJISL
BBITIOJTHEHUS 3a1a4 | MOMCKa, aHanmu3a u  00paboOTKH
npodeccnoHaTbHOM JIAHHBIX B COOTBETCTBUU c
JeSITeIbHOCTH MOCTaBIICHHOM 3a/ayei,

AHAJIU3UPOBATH PE3yJIbTAThl PACYETOB

C moMmompl0  UH(GOPMAIMOHHBIX

TEXHOJIOTUH.

5. OHEHOYHBIE CPEACTBA JJIsA HPOBEAEHUSA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTHU U TIPOMEXYTOUYHOM ATTECTAIIUM

5.1. Kpurepuu oneHKH yCTHOrO Onpoca

Onenka Kpurepun
BBICTABIISIETCS. 00Y4YaIOLIEMYCs, €CIIM OH YETKO BBIPAXKAe€T CBOIO TOUKY
«OTJINYHO» 3peHusl MO paccMaTpUBAEMbIM BOIpPOCaM, IMPHUBOJS COOTBETCTBYIOINE
IIPUMEPBI
BBICTABJIIETCS  OOYy4YaroLIEeMycCsi, €CIM OH JIOIyCKaeT OTJeNIbHbIE
«XOPOIIIO» YHAroteMycs, Aoty a

IMOrp€IIHOCTU B OTBCTEC

«KYHAOBJICTBOPUTEIIBHO»

BBICTABJIIETCS OOyyaromeMycs, €clId OH OOHapyXHBaeT MpoOensl B
3HAHUAX OCHOBHOT'O y4eOHO-IPOTrPaMMHOI0 MaTepuaia

«HCYHOOBJICTBOPUTCIIBLHO»

BBICTABJIACTCA O0YyYaroleMycsi, €CIM OH OOHAapy>KUBAeT CYIIECTBEHHbIE
npoOenbl B 3HAHUSIX OCHOBHBIX IMOJOXKEHUHW Yy4eOHOW IUCHUILIMHBI,
HEYMEHHE C ITIOMOIUIBIO NPETNOAABATEN IIOIYUYUTh IPABUIBHOE PEIICHUE
KOHKPETHOW NPaKTUYECKOM 3aJadd M3 4YHCla MPEeTyCMOTPEHHBIX
paboueii mporpaMMoi y4eOHOM TUCIUTUIMHBI
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5.2. Kpurepum oueHKN NPAKTHYECKHUX 3aIaHUI

Onenka Kpurepun
3auyTeHo [TpakTHyeckoe 3aJaHKe BBIOJHEHO BEPHO, B MOJHOM OOBeMeE, IpOBeIeH
NpaBWIBHBIN aHAIN3, ClIENIaHbl apryMEHTHPOBAHHBIE BBIBOABL [IposBieH
TBOPYECKUN MOJIXOA M JIEMOHCTPAIHS PAllHOHAIBHBIX CIIOCOOOB pEIICHUS
KOHKPETHBIX 3afad. OOywaromuiicss 1aeT OTBEThl Ha JIOTIOJHHUTEIbHBIC
BOTIPOCHI.
He 3aureno [IpakTHyeckoe 3aJaHne BBITOJIHEHO, HO A0COIOTHO HEBEPHO. JlomyIieHsb!

CYHICCTBCHHBIC OI_HI/I6KI/I, HCIIPAaBJISICMBIC C HGHOCpGI[CTBGHHOfI IIOMOIIBIO
npenoaaBaTcCiis.

5.3. Kputepun onieHKH 3a4eTa ¢ OlleHKOH

OneHka, ypoBeHb
NOCTHKEHUS
KOMIIETEHIIUN

Onucanuie KpUTEpHUEB

OTnIM4YHO, BRICOKUI

O6yqa}0mm71c51 IIOKas3ajld IIOJIHBbIC H I‘J'IY6OKI/IC 3HaHUA IIPOIrpaMMHOI0
Marepuaiga, JOIrMYHO W ApPryMCHTUPOBAHO OTBCTHI Ha BCC BOIIPOCHI
3K3aMCHAallMOHHOI'O 6I/IJ'ICT8., a TaKiKC Ha JOIIOJHUTCIbHBIC BOIIPOCHI,
CIIOCOOEH CaMOCTOSATENIHHO peuaTth CJIOKHBIC 3aa4i OUCIHHUILINHBL

Xopo1o, NpOJABUHYTHIN

OOyuaromuiics TBEpAO 3HAET IMPOTPAMMHBIN Marepual, IpaMOTHO €ro
u3jaraeT, He JOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
JOCTaTOYHO IIOJTHO OTBETHJI HA BOIIPOCHI 9K3aMEHAIIOHHOTO Ouiera U
JONOJIHUTEIbHBIE  BONPOCHI,  CIIOCOOCH  CaMOCTOSITEIbHO  pellarh
CTaHJApTHBHIE 3a/1a4H JUCIUTUIAHBI

OOyuaromuiics mokasaja 3HaHHE TOJIBKO OCHOB MPOTrPaMMHOI0 MaTepuana,
YCBOMJI €ro IOBEPXHOCTHO, HO HE JOIMycKal TIpyObIX OIIMOOK WIH

VY I0OBJIETBOPUTENBHO, o
HOpOToBbiii HETOYHOCTEH, TpeOyeT HaBOASIIUX BOIPOCOB JJISl MPABHIIBHOTO OTBETA, HE
OTBCTHUJI HA OOIIOJTHHUTCIIBHBIC BOHpOCI)I, CHOCO6€H pemaTL CTaH]lapTHble
3a/1a4M JUCHUIUIMHBI C TOMOILBIO IIPEToJaBaTeNs
HeynosnerBopurensno, | OOyvaronuiics HE 3HAET OCHOB MPOTPaMMHOTO MaTepuaia, JOMyCKaeT
KOMIIETEHIIUS HE rpyOble OMIMOKU B OTBETe, HE CMOcOOEH pelaTh CTaHIApPTHHIE 3a7aud
OCBO€EHA JTUCIUTITUHBI J1a)Ke C TTIOMOIIBIO MPEeToaBaTes

5.5. OneHoYHbIE CPeACTBA /AJIsl MPOBeleHUS TEKYLIEro KOHTPOJIS yCIeBaeMOCTH

Bonpoc 1.

5.5.1. TecToBbIe 3aJaHUA

T'paduk pynxumu Y =109 1 X Moxer GbITh momyuen u3 rpaduka Gynxuun Y =109, X :

3

1. CummeTpuyHBIM OTOOpaKEHNEM OTHOCUTEIBHO ocu Oy ;

2. CUMMETPHYHBIM 0TOOpaKEHUEM OTHOCUTEIHHO OcH OX ;
3. CxaTtreM OTHOCUTEIBHO ocH OX |
4. PacTsoKEHHEM OTHOCUTEIBHO ocu OX |

5. OcraHeTrcs TeM XKe.
Bomnpoc 2.

Haiinure npoussenenue Matpun A = (

1 0

-1 0 1)
n B=|-1 3
-3 1 -4 5 _1




1. (:1; _é(;);

2. (—212 o7 )3;

3 (—4 4 —4)‘

4. lanHas ornepaiys He BHIMTOTHIMA.

Bomnpoc 3.

MaxkcuManbHOE YHCIIO TMHEHHO HE3aBUCUMBIX BEKTOP-CTOJIOOB (CTPOK) HA3bIBACTCS:
1. Panrom matpuiibl;

2. [TopsiikoM MaTpHIIbL;

3. OnpenenureneM MaTPUIIBL;

4. JlnaroHanbio MaTPUIIbI.

Bomnpoc 4.
5

Jns pyskuuu y—x2 -
1. Toukoif HEMPEPHIBHOCTH;

2. Touko# yCTpaHUMOT'O Pa3phIBa;

3. Toukoii pa3psiBa epBOro poja (ckauka);

4. Touko# pa3psiBa BTOPOTo pojia (0ECKOHEUHOTO).

TOYKa Xp =2 SABJIAETCH:

Bompoc S.
BeposTHOCTh mpou3BeeH s IBYX 3aBUCHMbIX COOBITHI paBHa:
A) P(AB) = P(A)-P(B);
b) P(AB) = P(A)-P(B/A);
B) P(AB) = P(A)-P(B)-P(B/A);
I') P (AB) = P(A)- P(B)- P(AB).

Bomnpoc 6.
Omnpenenute NpaBUIbHOE COOTBETCTBUE!
1. ®opmyna nepBoro 3aMevyaTeNbHOrO npeea.
2. @opmMyiia BTOPOro 3aMeyaTeIbHOro npejaena.
3. ®opmyna Hrrotona-Jleitonua.
4. ®opmyna UHTETPUPOBAHUS 110 YACTSIM.
. sin X
A. lim —=1;

x=>0 X

B. ju-dv:u-v—jv-du;

. 1Y
B. llinw[l+;) =€,
r. ?f(x)dx=F(b)—F(a).

Bonpoc 7.

Oynkuus Yy = X° —9x* + 24x —18 na otpeske [3;5] umeer:
1.Touky min;

2. Touky max;

3.Touky pa3psiBa 1 pona;
4.Touky pa3pbIBa BTOPOr0 poja.
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Bonpoc 8.

Nmeetcst Tpu rpynmbl CTYAEHTOB: B mepBoid 11 denoBek, Bo BTopoi 18 denoBek, B Tpetheit 20
gyenoBeK. KonmdecTBo crioco6oB BeIOOpa TPOHKU CTYIEHTOB, B KOTOPOM IO OJHOMY CTYACHTY
U3 KXJOU rpyMIbl, paBHO. ..

11+18+20 11-18-20

1.11-18-20 ; 2. — 3 ;3 0 4.11+18+20.

Bomnpoc 9.
Yucno crnoco00B MOCTaBUTh S5 YEJIOBEK B OUEPE/lb PABHO. ..
Bomnpoc 10.

B cnose «OUKWM» meHsAoT Mectamu OykBBlL. Torjga KOJIMYECTBO BCEX BO3MOKHBIX Pa3IMUHBIX

«CIIOB» PaBHO...

1.8; 2.16; 3.4; 4. 24

Bomnpoc 11.

B kopoOke 6 nBeTHBIX KapaHaameid. Yuciio crmoco0oB BEIOPATh TP U3 HUX PABHO. ..

Bonpoc 12.

Ywucro crmoco0oB BEIOPATh U3 rpynibl B 20 CTYJICHTOB CTAPOCTY U 3aMECTUTEIIS PABHO. ..

Bonpoc 13.

W3 siuka, roe Haxoaumtes 15 meraneid, mpoHyMepoBaHHBIX OoT 1 1o 15, TpeOyercst BBIHYTH 3

neranu. Torna KOJIM4ecTBO BCEBO3MOXKHBIX KOMOMHAIIMKA HOMEPOB BBIHYTHIX JIeTallell paBHO. ..
1 15! 5 151

. . —— 3.3! 4.15!
12! 312!

Bonpoc 14.

Uucno Tpex3HayHbIX Yncesl, KOTOPhIE MOKHO COCTaBUTh M3 YETHIPEX KapToyek ¢ mudpamu 1, 2,
5,7, paBHO...

Bonpoc 15.

[Tonnas rpymnmna coObITHi (YKa3aTh):

1.910 00benuHEHNE HECOBMECTHBIX U HE3aBUCHUMBIX COOBITHIA;

2.0T0 00bEeTMHEHUE TTOTIAPHO HECOBMECTHBIX COOBITHI;

3.Co0pITHs, 00BEAMHEHNE KOTOPBIX €CTh JOCTOBEPHOE COOBITHE;

4.Co0pITHs 00pa3yloT MOJHYIO TPYNIY, €CJIM OHU MONAapHO HECOBMECTHBI, @ UX 00beINHEHUE
€CTb JJOCTOBEPHOE COOBITHE.

Bonpoc 16.
sin 3x

3Hauenne npegena 1M

paBHoO. ..
x—0 4X

Bonpoc 17.

Haiimure npousBoanyro Gpynkiuu Y = (X —3)COSX .
1. y'=cosx+ (x—3)sinx;

2. y'=(x—3)sinx —cosx;

3. y'=cosx—(x—3)sinx;

4, y'=-=sinx.

Bonpoc 18.
Ha pucynkax n3o0paxeHsl rpaduKu QYHKIUH U KacaTeabHbIC K HUM B TOUKE d. YKaKUTE
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(GYHKIIHIO, MPOU3BO/IHASI KOTOPOM B TOYKE a paBHa 1.

1. Ay / 2. A
y
, —9X
) 1 /
{ 0 - a ~
1 i X
//
Z/ a_ o1 x
/ =1
3 A 4, Ay
y - N
“y=h(x)
. TN
ol f > . >
z P > o1 0 \ X
-J. {.
y=P)
Bonpoc 19.
. . x —18
Haiinure 3naueHne npou3BoHON QyHKIUU Yy = B TOYKE X, = — 3.
X
1. 2 2. 0; 3. -2 4, -3

Bonpoc 20.

Haiigute npousBoaHyto GyHKIMu Y = eX + 3X2 .

1

1y =xe"""+ 6x
2. y'=e'+ x>

3 y' =eX+ 5x°
4y =e"+ 6x
Bonpoc 21.

Oyukius y = f(X) 3amana Ha mpoMexyTke [—6; 4]. YKaxxuTe MPOMEKYTOK, KOTOPOMY
MIPUHAJICKAT BCE TOUKHU IKCTPEMyMa.

y N
P b
3. [-2;3] )
4. [-3;1] ’\ / \\*
N\ / R
BN /] EY
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Bonpoc 22.
[Tpu ABMXEHUM Telna 1Mo MPSMON paccTosHUE S ( B METPax) OT HAYaIbHOM TOUKU JABHKEHHS
3

U3MEHsIeTCs 110 3akoHy S(t) = ? —t?4+t-1 (t — Bpems nBWKeHUs B cekyHaax). Haiiqure

CKOpPOCTH (M/c) Tena uepes 4 ceKyH bl ToCIe Hauana JBHKCHUS.

1. 1,75 2. 7,5; 3. 3 4, 0.

Bonpoc 23.

5
OrnpeieneHHbINA HHTErpa j(3X2 + 2)dX paseH...

1
1. 132
2. 100
3. 96
4. 10

5.5.2. YcTHbli onpoc

1. Tlonstue marpuisl. Hekotopblie criennaabHble BUIbI MATPHIL.
2. JleilicTBUS HAJ MaTPHUIIAMHU M UX CBOMCTBA.
3. Panr matpuisl.
4. Bpluucnenue onpeaenuTenei 2 —ro u 3- ro nopsjaka.
5. CgoiicTBa ornpeaenuTene.
6. Kpurepuii HeBBIPOKACHHOCTH KBAAPATHON MaTPHIIBI.
7. MuHopbl u anrebpamueckue aonojiHEeHUs. PaznoikeHue omnpenenuTens MO CTPOKE WU

CTONOIY.

8. OmnpenenuTens CyMMBI M TPOU3BEICHNS KBaJPATHBIX MaTPUII.

9. Cucremsl JuHelHbIX ypaBHeHMH. PaBHocunbHble CJIY u snemeHTapHbIEe MpeoOpazoBaHUs
CIIy.

10. Pemenue cucteMbl TMHEHHBIX ypaBHeHUH MeTooM ["aycca. Mccnenosanue CIIY.

11. ObpatHas matpuiia u cnocoOsl ee HaxoxIeHus. Pemenrne Mmarpuynoro ypasuenust AX = B.
12. Pemienune CJIY B MaTpuuHOil popme.

13. KoopnuHathel BeKTOpa B 0a3uce U X eMHCTBEHHOCTD.

14. TIpeoOpa3oBaHue KOOPAMHAT BEKTOPA MIPU MEpeXo/ie OT OJHOr0 Oa3uca K Apyromy.

15. [lonsTue BekTopa. JInHelHbIe onepaliuy HaJl BEKTOPAMU: CIOKEHUE U BRIYUTaHHE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha uucio. KomnnHeapHble U KOMILUIAHAPHBIE BEKTOPHI.

16. IlpssmMoyronbHass cUCTeMa KOOPAWHAT HA IUIOCKOCTH M B TPOCTpaHCTBe. KoopauHAThI
BEKTOpa M TOYKU. KOoOpAMHATHI CyMMBI BEKTOPOB M IIPOU3BEIECHUS BEKTOPA Ha YUCIIO. Y CIIOBUE
KOJUIMHEAPHOCTH JBYX BEKTOPOB.

17. {nuna Bektopa. PaccrosHue Mexay AByMsi Toukamu. CKallipHOE MPOU3BEIEHHE BEKTOPOB.
OcCHOBHBIE CBOWCTBA. BplpakeHne CKanspHOTO TNPOU3BEACHUS Yepe3 MPSIMOYTOJIbHBIE
KOOpJMHATBHI.

18. BexTopHOE M CMENIAHHOE TPOM3BEACHUS BEKTOPOB. VX CBOICTBa M BBIpAKEHHS depes3
IPSIMOYTOJIBHBIE KOOPIUHATHI.

19. VpaBHeHHs psMoii Ha TUTOCKOCTH. HopMasbHBI BeKTOp MpsiMOii. PaccTostHre OT TOYKH 110
OpsIMOH. YTOJI MEXIAY ABYMs HPSMBIMU. Y CIOBHS IAapaJlJIEIbHOCTH U MEPHEHAUKYISIPHOCTH
JBYX NpsIMbIX. TOUKa repeceyeHust ABYyX NMPsSMBbIX.

20. JIuHUM BTOPOTO MOPSAIKA HA TUIOCKOCTH: 3JUIUIIC, TUiepOoa, napadosa.

21. HampasieHue BBITYKIOCTH U TOUYKH reperuda rpadguka GpyHKIuu

22. HeoOxoauMoe ycaoBre TOUYKH Ieperuoa.

23. JlocTaTo4HOE yCIIOBHE TOYKH Teperuoa.
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24. AcumnitoTel rpaduka GyHKIUN (BepTUKAIbHAS, TOPU30HTAIbHAS, HAKIIOHHAS )
25. PackpeiTie Heonpeaenennoctu 0, © .
0O oo
26. ITonsTue nepBooOpa3Hoii. OCHOBHBIE CBOKCTBA.(JIEMMa, TEOpeMa).
27. TloHsTHE HEOMPEICTICHHOTO MHTETpaia.

28. MeTo/1 3aMEeHBI TIEPEMEHHOM.

29. MeToa HHTETPUPOBAHUS 110 YACTSIM.

30. OcHOBHBIE THUIIBI HHTETPAJIOB OEPYIITUXCS IO YACTSM.

31. TloHsATHE ONpeAETICHHOTO UHTETpaa.

32. OcHOBHBIE CBOICTBA OIMPEIEICHHOIO HHTErpaa.

33. MHHTerpan ¢ nepeMEeHHBIM BEPXHUM IPEJICIIOM.

34. ®dopwmyna Herorona-JleiOnuiia.

35. 3ameHa nmepeMEHHBIX B OMPEICICHHOM HHTETpaIe.

36. dopmyIia HHTETPUPOBAHHS IO YACTSAM B ONPEACICHHOM HHTETpaJe.

37. Onpexnenenue auddepeHnnanbHOr0 ypaBHEHHs NEPBOro Mopsijika. PemieHue ypaBHEHHS.
3anavya Komm. OO1iee 1 yacTHOE pelleHrne ypaBHEHUS.

38. YpaBHeHUS C pa3JesIIONIMMUCS IEPEMEHHBIMHU.

39. JluHeiiHble ypaBHEHHUSI.

40. IIpenmer U OCHOBHBIE ONPENEICHUS TEOPUU BEPOSITHOCTEH.

41. Knaccudeckoe ompeneneHne BeposTHOCTH. (CBOWCTBa BEPOATHOCTH, BBITEKAIOUIME W3
KJIAaCCHUYECKOro omnpeaeneHus. [Ipumepsr.

42. CraTHCTHYECKOE OIpe/ielieHue BEPOSATHOCTH, €r0 OCOOCHHOCTH M CBSI3b C KJIACCHUECKUM
OIIpE/ICIICHUEM.

43. TlonmHast Tpyrma HECOBMECTHBIX COOBITHH, MPOTHBOIOJIOXKHBIE COOBITHS, CBOWCTBA HX
BEPOSITHOCTEM.

44. 3aBucCHUMBIE U HE3aBUCUMBIEC COOBITUS. Y CIOBHBIE M 0€3yCIIOBHBIE BEPOSTHOCTH.

45. TeopeMbl yMHOXKEHUS BEPOSITHOCTEH.

46. TeopeMsbl CI0KEHUS BEPOSTHOCTEH.

47. ®opmyna nonHo# BeposiTHocTU. Dopmyssl baiieca.

48. KomOuHaTopuka: pa3MelleHHe, COuYeTaHHs, MEPEeCTAHOBKM U  IEPEeCTaHOBKU C
MOBTOPEHUSIMH.

49. JlucKpeTHbIe W HETPEpBIBHBIC CIyYailHbIe BEIMYMHBI. 3aKOH pacTpeieieHHus CIydailHOH
BEJIMYMHBI U CLIOCOOBI €r0 3a/1aHusl.

5.6. OneHo4HbIe CpeCTBA /sl MPOBeIeHUs MPOMEKYTOUYHOI aTTecTaluu
5.6.1. Bonpochl 1 3aiaHus IS 324€Ta € OLEHKOI

1.  Matpunsl. Onepanuu Hag MaTpunamMu. OCHOBHBIE CBOMCTBA OMepalyii Hal MaTpUIIAMHU.
2.  OrmpenenuTeny KBaIpaTHBIX MATPHIl: OIpPEIEICHHE W OCHOBHBIE CBOWCTBA. MUHOPBHI
anreOpanyecKkue JOMOTHEHHUS.
OO6patHas matpuna. Beruucnenue oOparaoit matpuiiel. CBolicTBa 0OpaTHON MaTpPHUIBL.
Omnpenenenne CJIV.
Pemenue cucrem ypaBHeHuii metogom Kpamepa.
Pewenue cucrem ypaBHeHui MeTonoMm [aycca.
Pemenuie cuctembl TMHEWHBIX YpaBHEHUHN B MaTpU4YHON (opMe.
IlonsTue BekTopa. JIvHEWHBIE oOnepanuu HaJ BEKTOpaMM, HX CBoOMCTBa. Teopema o
KOJUIMHEAPHBIX BEKTOPaXx.
9. Ilpoekuus BekTopa Ha ocb. OCHOBHBIE CBOMCTBA MPOEKIMU. YTOJ MEXKIY BEKTOpaMH. YTOI
BeKTOpa ¢ ocblo. [ToHsTHE Oa3nca BEKTOPHOIO IPOCTPAHCTBA.
10. [eiicTBus HaJx BEKTOpaMHU, 3aJaHHBIMH CBOMMH KoopAuHaTaMu. Moyib BekTopa. KoopanHaTsl
IIPOU3BOJILHOTO BEKTOPA B IEKAPTOBOM CUCTEME KOOPAUHAT.
11. CkanspHOe NIpPOU3BEIEHUE IBYX BEKTOPOB.
12. BekTopHOE NMPOU3BEICHUE BEKTOPOB.

PN W
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13. CwmemanHO€ MPOU3BEICHUE BEKTOPOB.

14. VYpaBHeHue npsMoi Ha IJIOCKOCTU. Bubl ypaBHEHUS IPSIMOM.

15.  VYron mexay npsaMbIMH. Y CJIOBUS NApaJJICIbHOCTH U NEPIEHANKYISAPHOCTH MPSIMbIX.

16. VYpaBHeHHE IUIOCKOCTH, MPOXOJAIIEH Yepe3 3aJaHHYI0 TOYKY MEPIEeHIUKYISIPHO 33TaHHOMY
BekTOpy. MccnenoBanue o01iero ypaBHeHuUs MIIOCKOCTH.

17. KaHoHMueckoe ypaBHEHHUE NPSMOM B MPOCTPAHCTBE. YpaBHEHHUE IPSIMOM, MPOXOJALIEH depes
JIBE€ pa3IM4YHble TOUYKH [IPOCTPAHCTBA.

18. VYrom Mexay IUIOCKOCTSAMH. YTOJ MEXAY HPSIMBIMHU B MPOCTPAHCTBE. YTOJ MEXIY MPSIMON U
IUIOCKOCTBIO.

19. KoMmiekcHble yncia U AeHCTBUS HaJl HUMU.

20. IlonsaTHE 4MCIOBOM MOCIEI0BATENBHOCTH. bECKOHEUHO Masible IepeMEHHbIE, UX CBOWCTBA.

21. TIlpenen nepeMeHHOHN BenuurHbl. OCHOBHBIE CBOMCTBA MPEIEIIOB.

22. Tlonstue 6eckoHeuHo Manoi ¢yHkuuu. [loHarne GeckoneuHo Oonbiion (GyHkiuu. [lonsTHe
orpannueHHON PyHKIIMHU. OCHOBHBIE CBOHCTBA OECKOHEYHO MaNBIX ()YHKIIHHA.

23. Ilpenen ¢pynkuunu. OCHOBHBIE CBOWCTBA MPEJICIIOB.

24. Tlepssiit 3ameuatenbHbli peaed. (IIpumepst.) Bropoit 3ameuarensublil npenen. (IIpumepsr).
25. HenpepsiBHOCTE (QyHKIMM B Touke. CBoiicTBa HempepbiBHBIX (yHKuMH. HemnpepblBHOCTH
AIIEMEHTAPHBIX (QYHKINH.

26. Touku paspsiBa 1-ro u 2-T0 pOJOB.

27. AcuMmnTOTHL. BepTuKanbHbIe aCHMIITOTHI. Y CIIOBHSI CYIIECTBOBAHHS HAKIIOHHBIX aCHMITOT

28. IlonsaTtue npou3BOAHOHN. 3ajauu, NPUBOASIIME K MOHATHIO NPOM3BOIHON. ['eomerpuueckuil u
KOHOMHYECKUI CMBICIT IIPOU3BOIHOM.

29. Tabnuia npou3BOAHBIX AMEMEHTAPHBIX (PYHKIUH.

30. OcHoHble npaBuia auddHepeHnpoBaHust GyHKIHA.

31. [Ilonstme wHenpepblBHOCTH GyHKIMU. CBS3b HENpepbIBHOCTH U JUdGepeHIUPYyEeMOCTH
¢ynkumu. OCHOBHBIE CBOMCTBA HETIPEPHIBHBIX (DYHKIIUH.

32.  Jluddepenuupoanue cioxHoi pynkuuu. JuddepenpoBanne o0paTHON QyHKINU.

33. JuddepenuupoBanne (yHKIMHM, 33aJaHHONM HesBHO U QyHKuuu. Jlorapupmudaeckoe
Qg depeHIpoBaHue.

34. Tloustue muddepennuana ynkiun. Csa3p quddepernnana ¢ mpon3BoaHoN. ['eomeTpryecKuii
cmblica auddepennnana. MapapuantHocts auddepenimana nepBoro nopsjaka.

35. [IpomsBonHbiec U qudGepeHIInATB BEICIINX MOPSIKOB. CMBICI BTOPOH MPOU3BOTHOM.

36. Ilonstne skcrpemyma ¢yHkuuu. HeoOxoanmoe ycioBue CyLIECTBOBaHMS 3KCTpemMyMa. 1-oe
JIOCTAaTOYHOE YCIIOBHS CYIIECTBOBAHHE CYIIECTBOBAHHS HKCTPEMYyMa.

37. Tlonstue skcrpemyma ¢yHkuuu. HeoOxoanmoe ycioBuE CYHIECTBOBAHHUS JKCTpeMyMa. 2-0e
JIOCTAaTOYHOE YCIIOBHS CYIIECTBOBAHHE CYIIECTBOBAHHS HKCTPEMYyMa.

38. OmpeneneHne BHITYKIOCTH U BOTHYTOCTH (DYHKIMU. Y CJIOBUS BBIITYKJIOCTH (DYHKIIHH.

39. Ompenenenne BHITYKIOCTH M BOTHYTOCTH (yHKIMK ToYku meperuoda.

40. IlepBooOpa3Has, MPaBUIO HAXOXKJEHUS, OCHOBHOE CBOMCTBO MEepBOOOPa3HOM.

41. HeonpeneneHHslil 1 onpeAeNeHHbIA U UHTETPAJL.

42. ®opwmyna Herorona—JleitOnuma. Beruucnenue nHTerpaios.

43. TlpuMmeHEeHHWE ONPEACICHHOTO WHTErpaia I HaXOXJICHUS IUIONIATd  KPHBOJUHEHHON
Tparenuu.

44. TlonsTtue cay4aitHoro coObITus. Anredpa coObITHIA.

45. OmpeneneHne BeposITHOCTEH (KJIacCCUYECKOe, CTATUCTUYECKOE).

46. OCHOBHBIE CBOHCTBA BEPOSTHOCTH.

47. Teopema 0 MOJHOI BEPOSATHOCTH.

48. ®dopwmyna baiieca.

49. CnydaiiHas BenMuMHA U QYHKIMS paclpeaesieHus

50. JluckpeTHbIe CTydaiiHbIC BEITMYUHBI

5.6.2. Bonpocsl ai1si 3auera

He npeaycMoTpeHsl
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JIMCT neproanvecKux MpPoBepoK padoyeil NporpaMMsl
U MH(GOpPMaIHA 0 BHECEHHBIX H3MEHEHUAX
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) yKa3aHueM Wudopmanivs 0 BHECEHHBIX
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COOTBETCTBYIOIIUX WU3MEHEHUSX
®.1.0., 101KHOCTD N
paszenoB paboyeit
MIPOTPAMMBI
[Ipencenarenb HUKIOBOM [IpoTokon Ha CKOppeKTUpPOBAH MEPEUYCHD
KOMUCCHH T10 Nel ot m3.1 JIOKYMEHTOB,
CHenuaJIbHOCTA 29.08.2025 | PaGouas nmporpamma MOATBEPIKIAIOIIIHNX
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