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1. MACITIOPT PABOYEM NPOTPAMMBbI YYEBHOW AU CIIATIJIAHBI

1.1. ObsacTh NpUMEHEHHUs PO PAMMBI

Pabouas nporpamma yueOnoi aucrummabl OITL. 01. «MaTemMaTHYecKre METO bl PEIICHU S
OPUKIAJHBIX MPO(ECCHOHANBHBIX  3aJad»  SBJSETCd 4YacTbi0  IMPOrpaMMbl  MOATOTOBKH
cnermamuctoB cpennero 3BeHa (IIIICC3) B coorBerctBun ¢ ®I'OC CIIO mo crnennalibHOCTH
21.02.20 ITpuknanHas reonesusl.

1.2. Mecto qucuuniannbl B cTpykrype OITOII

Vuebnas nucuummHa OIIl. 01. «MaremaTuueckue METOJbl PEIICHUsS MNPUKIATHBIX
npoheCCHOHANBHBIX 3a7au» OTHOCUTCS K rpynne aucuuriauH OINL — obmenpodeccrnonanbHbIHR
IIUKJL.

Jucnunmaa  OIIL.  0l. «Marematnueckue  METOABI  PEIIEHHMS  IPUKJIAIHBIX
npoecCHOHANBHBIX 331au» peaM3yeTcs B TPEThEM CEMECTpE IPU CPOKE MPOrpaMMbl MOATOTOBKU
CIHELMAJIMCTOB CPEIHEr0 3BEHA cpeiHero npodeccuonanbHoro 3 roaa 10 mecsies.

1.3. Heau u 3ana4u y4yeOHOH AMCUMIIMHBI - TPeOOBaHUSI K pe3yJbTaTaM OCBOEHHA

Y4eOHO# IMCIUTIIHHBI

Copepxanue mucuumauael OIILl. 01. «MartemaTtuueckue MeTolbl pEHIEHUS NPHUKJIATHBIX
npodecCHOHANBHBIX 33/au» HAMpaBlIEHO Ha JOCTIKEHUE Cienyromeid ueau: (GopMUpoBaHUE
YCTOMYMBBIX 3HAHUN U HaBBIKOB IO NPUMEHEHUIO MATEMATUYECKOTO HHCTPYMEHTAPHS K PEIICHUIO
TEOPETHUUECKUX U MPAKTUUECKUX MPO(ECCHOHANIBHBIX 3aau.

3agaun aucnMIUIMHbE: ydeOHas aucummummHa OIIL. 01. «MaTtemaTudyeckue METObI
pelIeHus MPUKIATHBIX MPOoPeCcCHOHATBHBIX 33/1ay» OPUEHTUPOBAHA HA JOCTHIKEHHUE CIEIYHOIIUX
3ajau:

—  pelIeHHe MPUKIIATHBIX 33734 B 0071aCTH TPo(ecCHOHANBHON 1eITeIbHOCTH;

— o00OCHOBaHME 3HAUYE€HHE MaTEeMaTHKH B NPOPEeCcCHOHATBHON MAEATeIbHOCTH M IIpH
OCBOEHUU OCHOBHOH TpodeccHoHalbHONH 00pa30BaTeNbHOM MPOrpaMMBbl IO CHEHAIBHOCTH;

—  H3YYUTh OCHOBHBIE MAaTEeMaTHUECKHE METOJbI PEIICHUs MPHUKIATHBIX 3a/1a4 B 00JacTH
npodeccCuoHaTbHOM TSI TEIbHOCTH.

B pe3ynbraTe ocBoeHMs y4eOHOIN AMCHUIUIMHBI y yYallerocs A0KHbI ObITh CPOPMHUPOBAHBI
CIIEAYIOIME KOMIIETEHIIUHN:

OK.01. BriOupate cmocoObl pemeHHs 3a7ad  NpOQPEeCcCHOHATIBHON  JEATeIbHOCTH
IMPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTAM.

[IK.1.6. IlpoBoauTh crHeunMaNbHbIE TE€OAE3UYECKHUE HU3MEPEHHUs NPU HKCIIyaTaluu
MIOBEPXHOCTH U HEJlp 3eMJIN.

[1K.1.7. BBINONHATH MEPBUYHYI0 MaTEMaTHYECKYl0 OOpabOTKYy pe3yJbTaTOB IOJEBBIX
reofie3NYECKUX M3MEPEHUH ¢ HCIOJIb30BAHMEM COBPEMEHHBIX KOMIIBIOTEPHBIX IMPOTrpamm,
AQHAJIM3UPOBATH U YCTPAHATh NPUYMHBI BOSHUKHOBEHUS Opaka U rpyObIX OIIMOOK U3MEPEHUH.

C uenpl0 OBJAJEHHUA yKa3aHHbIM BUJOM NPOQECCHOHAJIbHOM  JEATEIbHOCTH U
COOTBETCTBYIOIIEH 00IIeld KOMIETEHIHH OOYYalOIIUICS B XOJIE OCBOEHHUS MaTeMaTU4YEeCKOro U
00I1Ier0 eCTeCTBEHHO-HAYYHOr0 Y4eOHOr0 IHUKIIA JOKEH:

AMeTh TNPAKTHYECKHil ONMBIT — pEHICHUS MPHUKIAJAHBIX 3a7ad B 00JacTu
npodeccuoHaNbHOM IS TEIbHOCTH.
yMeThb:

—  BBIACJIACT U3 MPEJIOKEHHBIX 3a/1a4 T 3aJ1a4, KOTOPBIE CBSI3aHbI C PO eccueii;

— TIPUBOAUTH KOHKPETHBIC MPUMEPHI, TJIe MOrjia Obl MPUTOAUTHCS Ta WM MHas 00JacTh
MAaTEMAaTUKH;

—  OLIEHMBAThH MPAKTUYECKYIO 3HAUMMOCTb PE3YJIbTATOB MOUCKA.

3HATh:

— QJrOpuTMbl BBIMOJHEHHS pabOT M pelIeHUs 3a7ad MOPSAJOK OLEHKH pPe3yJIbTaTOB
penieHus 3ajay;



— TIpHEeMBI CTPYKTypupoBaHus nHdopmanuu; @opmMaTt ohopMIIeHHs PE3yIbTaTOB MOMCKA
uHpopmaruu;

—  BIIAQJCTh COBPEMCHHOW HAyYHOU U MPOQECCHOHAILHON TEPMHHOJIOTH CH;

—  BO3MOXXHBIE TPAEKTOPUHU PO(HECCHOHATFHOTO Pa3BUTUS U CaMOOOpa30BaHUS;

— 3HAYCHHE MATEMATHKHU B MPO(ECCHOHANBHON JAeSITeNIbHOCTH U MPH OCBOCHUU OCHOBHOM
npodeccroHaIbHON 00pa30BaTENbHOM MPOTPAMMBI 11O CHEIHATLHOCTH;

— OCHOBHBIE MAaTEMAaTHUYECKHE METOJABl pEIICHWS NPHUKIAAHBIX 3a7ad B o00JacTu
npodeccuoHaNbHOM NS TEIbHOCTH;

—  OCHOBHBIC MOHATHS U METOJbI MATEMAaTUYECKOTO aHaJM3a, TMHEHHON anreOphl, TEOpHH
KOMIIJIEKCHBIX YHCEJl, TEOPUHU BEPOSITHOCTEH U MAaTEMaTUYECKON CTATHUCTHKH;

—  OCHOBBI HHTETPAILHOTO U AU( (HepeHITnaTbHOTO HCUHCICHHUS.

1.4. O0mas TPy10€eMKOCTb AU CIUNINHBI

MaxkcumanbHOM yueOHOM Harpysku oOydaromierocs (Bcero) 72 yaca, B TOM YHCIIE!
00s13aTeNIbHON  ayAUTOpPHOW yueOHOH Harpy3ku oOydaromerocst - 64 dyaca; IpOMeXyTOUYHas
aTTecTanus — 6 4acoB, KOHCYJIbTaLUs — 2 Jaca.



2. CTPYKTYPA U COAEP)KAHUE NJUCHUIIJIINHBI

2.1. O0beM JUCHUTIHHBI U BUAbI Y4eOHbIX 3aHATHI

Bun yuyeoHbIX 3aHATHH

O0nEM yacosB

Cemectp HUroro
3

MakcumaibHa yyeOHast Harpy3ka (Bcero) 72 72
Oo0s3aresibHasi ayIuTOpPHAas ydeOHas Harpy3ka (Bcero) 64 64
B TOM 4HCJIe:
- IEKIUH 32 32
- IPaKTUYECKHUE 3aHITUS 32 32
Koncynabranuu 2 2
IHATT 6 6
®opmMa NPOMeKYTOYHOM aTTeCTAIMM MO AMCHMILINHE 3K3aMeH 9K3aMeH
- 9K3aM€EH




2.2. Temarudyeckuii niian u coaep:xkanue nucuumianabl OIILL. 01. «kMaTemaTnyeckne MeTOAbl PellIeHUs MPUKJIATHBIX PO} ecCHOHATBHBIX 32121

HaumeHnoBanue pasaenoB Copep:kanue yueOHOT0o MaTepuasia, JadopaTopHbie M MPAKTHYECKHE 3aHATHS, BHEAYIUTOPHAsA Oo0bem
U TEM (caMocToOsITe/IbHASA) Y4eOHas padoTa 00y4yalouuUXxcs, KypcoBasi padora (IpoeKkT) 4acoB
1 2 3
CEMECTP 3
Pa3nen 1. OcHOBBI THMHEHHOM aJredpsbl
Tema 1.1. Conep:xxanue yueOHOro MaTrepuaja: 4
Poab MaTemaTuku B Jlekuusi: MaTtematvka B HayKe, TEXHUKE, MH(POPMAIMOHHBIX TEXHOJIOTHSIX W TPAKTHUYECKOH JesITeIbHOCTH. 2
COBPEMEHHOM MM pe. Matpuiibl, BUJBI MATPULL, UX cBoMcTBa. OCHOBHBIE ONEPAIIMU HAJ MATPUIIAMH.
Marpuusb! u neiicrBust Haa |IIpakTnuyeckoe 3ansTue: /[[eiicTBUsA HaJ MaTPULIAMM. 2
HUMH
Tema 1.2. Coaep:xxanue yueOHOro Marepuaja: 4
Onpenenurennb. CoiicrBa |Jexknus: Onpenenurent, ux cpoictsa. CriocoObl BEIMUCIEHUS onpenenuTeneil 2-oro, 3- ero nopsaka. OdpatHas 2
onpeaeJIuTe s MaTpula.
IIpakTHyeckoe 3ansaTHe: Boruncnenue onpenenurens. Haxoxaenue oOpaTHONW MaTpULIbI. 2
Tema 1.3. Conep:xxanue yueOHOro MaTepuaja: 4
Onpenenenue cucrembl  |Jleknusi: OCHOBHBIE NOHATUS U ONPENENIEHUA: OOLIMII BUJA CHUCTEMbl JIMHEMHBIX YPAaBHEHHUH, COBMECTHO 2
JINHEHHBIX YPABHEHU. |ONPEIEICHHBIE, COBMECTHO HEONPEAEICHHbIC, HECOBMECTHBIE CUCTEMBI JIMHEWHBIX ypaBHEHUH. PelieHue cucrem
Pemmenune cucTeM JHMHEHHBIX |TMHEHHBIX ypaBHEeHUH o ¢popmynam Kpamepa u metogom ["aycca.
YPABHEHMUIH. IIpakTuueckoe 3ansitme: Pemienue cucrem ypaBHeHM Meronamu Kpamepa, I'aycca, meromom oOpaTHOI 2
MAaTPHIIbI.
Pa3nen 2. OCHOBBI aHATUTHYECKOI reoOMeTPpUM
Tema 2.1. Conep:xxanue yueOHOro MaTrepuaja: 4
IIpsimoyroJibHast 1 Jleknusi: CucteMbl KOOpIMHAT Ha IUIOCKOCTH U B mpocTpaHcTBe. DOpmysibl mepexoja U3 OAHOM CHUCTEMBI 2
MOJIAPHAS CHCTEMBI KOOpAWHAT B Apyryro. OmnpezeneHne BEKTopa, NSHCTBUS C BEKTOpAMU, KOOPAMHATHI BEKTOpa, HAXOXKJEHUE YIJa
KoopaAuHaT. OCHOBBI Mexay BekTopaMu. CKaJIsipHOE, BEKTOPHOE, CMELIAHHOE IIPOU3BEICHUE BEKTOPOB.
BEKTOPHOI1 ajiredpbl. IIpakTnuyeckoe 3anaTHe: /[elicTBUSA ¢ BEKTOpaMH, KOOPAMHATHl BEKTOPA, HAXOXKAEHUE yrila MEXIy BEKTOpaMH. 2
CkanspHoe, BEKTOPHOE, CMEIIaHHOE POU3BECHUE BEKTOPOB.
Tema 2.2. Copep:xkanue y4eOHOTr0 MaTepuaJa: 4
YpaBuenusi npsimoii Ha  |Jlexkuusa: OOmee ypaBHEHHE IUIOCKOCTH. B3auMHOe pacnoiokeHue IIIOCKOCTed. Pasnuunble 3aaHus MPSAMBIX. 2
IJIOCKOCTH U B B3anmHoe pacnosioxkenue npsampix. Bzaumuoe pacnonoxxeHue npsaMon 1 IIOCKOCTH
IIpakTnuyeckoe 3ansiTHe: 3a/1a4M HAa COCTABJIICHUE YPAaBHEHUH U ITOCTPOEHUE NPSAMBIX U IIJIOCKOCTEN. Brruncnenue 2

MPOCTPAHCTBe.

AJIEMEHTOB TPEYTOJIbHUKA, €r0 P U S KOOpAMHATHBIM METOIOM.
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Tema 2.3.
JIMHUU U IOBEPXHOCTH 2-
0ro NnopsijiKa.

Conep:kanue y4eOHOTr0o MaTepuaja:
Jleknusi: YpaBHEHHE JIMHHI BTOPOTO MOPsAKAa HA IJIOCKOCTH (OKPYKHOCTB, JJUTUIIC, THIEpOona u mapadona).
[ToBepXHOCTH BTOPOTO MOPSIKA.

N B~

IIpakTnueckoe 3anaTne: HaxoxaeHue mapaMeTpoB KpUBBIX BTOpoOro mopsiaka. [loctpoeHue KpUBBIX BTOPOTO 2
nopsiJKa.
Pa3nen 3. Teopusi KOMILUIEKCHBIX YHCEJ
Tema 3.1. Conep:xkanue y4eOHOIro MaTepuaJja: 4
®opmbl koMILIekcHOTo  |JIleknus: IIoHATHE KOMIUIEKCHOTO 4MCIa, €ro reoMeTpuyeckas UHTeprnperanus. @opMbl KOMIIJIEKCHOIO YHUCIA. 2
yucjaa. Pemenue ApudmeTrnueckue orepanuu HaJ KOMIUJIEKCHBIMHU YHCIAMH, 33JaHHBIMH B pa3iuuHbIX (opmax. Pemenue
YPaBHEHMUIA. KBaJPaTHbIX YPaBHEHUH C OTPULATEIbHBIM IUCKPUMHHAHTOM.
IIpakTHyeckoe 3aHsiTHe: /[elicTBUS ¢ KOMIUIEKCHBIMA YK CIaMU. PellieHne ypaBHEHH. 2
Pa3nen 4. OCHOBBI MaTeMATH4Y€CKOI0 aHAJIN3a
Tema 4.1. Conep:xxanue yueOHOro Mmarepuaja: 4
®yuxuus. lpexen Jlekuus: [lonstue QyHkuuu, ee cBoiicTBa, cmocoObl 3amaHus. OmpeneneHue mpenaena (GpyHKUHUU; TEOPEMBI O 2
pynkmum. npenenax. HempepblBHOCTh QyHKITHH.
IIpakTuyeckoe 3aHsATHe: PackpbiTHe HeompeneneHHOCTed. «beckoHeuHO Majble M OEeCKOHEYHO Oosbllune 2
BEJTMYMHBDY
Tema 4.2. Conep:xxanue yueOHOro MaTepuaja: 6
JAudppepenunanbHoe Jlekumsi: OnpeneneHrue MPOU3BOIHON, €€ TNeOMETPUUYECKMA M MEXaHUYECKUH CMBICH, MpaBHJIa HaXOXKIECHHS 2
HCYHCTIeHHE. npou3BOAHON. [Ipou3BOAHBIE OCHOBHBIX M CIOXKHBIX (DyHKIHMI. PackpbiTHe HeEONMpeneIeHHOCTeH C MOMOIIBIO
npaswia Jlanurans. MoHOTOHHOCTh QyHKIHMH. HaxokaeHne >KCTPeMyMOB MO MPOU3BOIHONW MEPBOTO MOPSIKA
BeimykiiocTs, BorHyrocts GpyHkuuu. HaxoxxaeHue Touek neperuda 1mno npou3BogHON BTOporo nopsaka. OyHKIUN
HECKOJIbKMX TepeMeHHbIX. [lonsTie yacTHON mpou3BoaHoi. Hanbosnbinee, HauMeHblee 3HaueHHE (QYHKIMHA Ha
MIPOMEXYTKE. 4
IIpakTHyeckoe 3aHsATHE: Brruncnenne npousBoaHoil pynkuuu. MccnegoBanue QyHKINMU U IOCTpoeHHe rpaduka.
Tema 4.3. Juddpepenunan (Conepxanne yueOHOro marepuasa: 4
pynkmum. Jlekuus: Onpenenenue auddepeniuana u TpUMEHEHUE ero K pa3InyHbIM MPHOIMKEHHBIM BbIUU CIICHUSIM. 2
IIpakTHyeckoe 3ansiTue: Borancnenne npuOImkeHHbIX 3Ha4eHU QyHKkunu. O1eHKa MOrpenIHOCTH 2
Tema 4.4. Conep:xkanue y4eOHOT0o MaTepuaja: 6
HNuTterpanbnoe ucuuciaenne |Jlekuusi: Heonpenenénuelii MHTErpasi, €ro CBONCTBA. BpluncieHHE HEONPENENEHHOIO HMHTErpana MeTOAaMu 4
(pysuxuuu ogHoM HEMOCPECTBEHHOI0 HHTErpUpPOBaHMs U mojcTaHoBKU. OnpenenéuHpii uHTerpai. OcHoBHas ¢opmyia
nepeMeHHO M MHTErpajibHOro ucuucieHud. [Ipunoxenus onpenenéHHOro MHTErpaja B reoMeTpuu (IJI0Iaab KPHUBOJIWHEHHON
Tparnenuu, 00bEM TeJ BpallleHus, JJINHA TYTH)
IIpakTHyeckoe 3aHsTHe: BhIUNClieHME HEONMPENEICHHOTO HHTErpala pa3ludHbIMU crocobamu. [IpunoxeHus 2

ONpEACICHHOIO MHTCIpaJia.




Tema 4.5. Conep:kanue y4eOHOTr0o MaTepuaja: 4
MuddepeHunanbHbie Jlekumsi: OrnpeneneHre OOBIKHOBEHHBIX JU(@epeHMaNbHbIX YypaBHeHUH. Pemenue nuddepeHunaibHOro 2
YPaBHEHMS. ypaBHenus. 3anaya Komm. Buasl quddepenunansubix ypaBHeHuid. [Ipocreiimme ypaBHEHHs C pa3lIemstOIUMA
[IEPEM EHHBIMHU.
IIpakTuueckoe 3ansaTue: Pemenne nuddepeHnnanbHbIX YpaBHEHHIA. 2
Pa3znen S. OcHOBBI TEOpPHH BEPOSITHOCTEH M MATEMATHYECKOM CTATHCTUKH
Tema 5.1. Coaep:xxanue yueOHOro Mmarepuaja: 4
DiaeMeHTHI KoMOUHaTOpUKH [Jleknusa: OCHOBHbIE NOHATHA KOMOMHATOPHKU. 3ajauyd Ha MOJACYET YHCIAa pa3MELIeHUil, NepecTaHOBOK, 2
couetanunii. Pemenune 3amau Ha mepebop BapuantoB. Popmyna OGmHomMa HeioroHa. CBoiicTBa OMHOMMHAIBHBIX
ko3 dunmentos. Tpeyronbuuk [lackans.
IIpakTHyeckoe 3anaTHe: [IpaBuna komOuHaTOpUKU. PemeHne KOMOMHATOPHBIX 3a1a4. Pazmerenus, couyeTanus 2
u nnepectadoBku. bunom HeroTona u Tpeyronsnuk [lackais.
Tema 5.2. Coaeprxanue y4eOHOIro Mmarepuasa: 4
DJIeMeHTBbI TEOPHH Jlekuusi: CoOpITHE, BEPOATHOCTH COOBITHS, CIOKEHUE U YMHOXKEHHE BeposiTHOCTel. [loHsATHEe 0 HE3aBUCUMOCTH 2
BepOSITHOCTEH cooriTuii. Kiaccuueckoe onpenenenue BepostHocTd. IlonmHas BeposTHocTh. Popmyna baiteca, ¢opmyna
bepnymnmu. (vactHeie ciy4aum). JuckpeTrHas ciydaifHash BeIMYMHA, 3aKOH ee pacmhpenesieHus. YuciaoBbie
XapaKTePUCTUKH JUCKPETHOU CIydyaiiHON BeaMYHMHBL. [ToHATHE O 3aKOHE OOJIBIIIMX YU CEI.
IIpakTHyeckoe 3ansitue: Knaccuueckoe onpejieiecHue BEPOSITHOCTH, CBOMCTBA BEPOATHOCTEM, TEOPEMA O CyMME 2
BEPOSATHOCTEN. BBIUMCIIEHNE BEPOSTHOCTEM.
Tema 5.3. Coaep:xxanue yueOHOro MmaTrepuaja: 4
JIeMeHTBI Jlekumsi: [IpencraBnenue AaHHBIX (TAaOJUIBL, TUAarpaMMbl, rpadHKH), TeHepajibHas COBOKYIHOCTb, BBIOOpKA, 2
MaTeMaTH4ecKoii cpenHee apupmeTnueckoe, Meauana. [lonsaTe o 3agauax MaTeMaTH4YECKON CTATUCTUKH.
CTATHCTUKH IIpakTuyeckoe 3ansaTHe: [IpencraBieHure YUCIOBBIX AAHHBIX. PelleHHe NMpakTHUECKUX 3aJad ¢ IPUMEHEHUEM 2
BEPOSTHOCTHBIX METO/I0B.
Jexkuuii| 32
NpaKTHYECKHUX 3aHsATHil| 32
BCEI'O| 64




3. YCJIOBUS PEAJIM3AIIUU PABOYEN MTPOT'PAMMBI IUCHUTIJIAHBI

3.1. Ucno/1b30BaHMe AKTHBHBIX U HHTEPAKTHUBHBIX GOPM NpPOBeACHUSA 3aAHATHH

Jlisi TOATOTOBKM CHELHMAIMCTOB CPEJHEro 3BeHa B 00pa30BAaTEIbHOM MPOLIECCE ILIMPOKO
UCIOJb3YIOTCS Takue (popMbl MPOBEIECHUS 3aHITUH KakK:

—  KpYTIBbIH CTOI;

— TpYyNIOBBIE TUCKYCCHH,

—  Keiic-3aJjaHue U JIp.

[Ipn peammzanuu mpodeccHOoHANbHOrO MOAYJISA NMPUMEHSIOTCS CIEAYIOIIUE COBPEMEHHBIE
00pa3oBaTeNbHBIE TEXHOJIOTHU

—  TEXHOJIOTHUS COTPYIHHUYECTBA;

—  TEXHOJIOTHUS Pa3BUTHUS KPUTHUECKOT O MBIILICHHUS;

—  TOpo0JEMHOro M JIMYHOCTHO-OPUEHTUPOBAHHOI'O O0YUYEHHUS;

— HMH(OPMaLMOHHBIE TEXHOJIOTUH.

AKTHBHBIE U HHTEPAKTUBHBIE (DOPMBI IIPOBEIEHUS 3aHATHH, UCIIOJIb3YyEMbIE B Y4eOHOM IpoLiecce

Ne AKTHBHBIH,
dopma 3aHATUSA Tema 3anaTHs N
n/n WHTEPAKTUBHBIN METOJ
[IpakTHueckoe Haxoxxnenue napaMeTpoB KPUBBIX BTOPOrO
1 3aHATHE nopsaka. [loctpoeHne KpuBBIX BTOPOTO Kpyrisiii cron
HNOpsAKA.
IIpakTnueckoe [IpaBuiia komOuHaTopuku. Pemenue
3aHATHE KOMOMHATOPHBIX 3a/1a4. Pazmerienus,
2 ['pynnoBsie qucKyccun
COYETaHUs U NEPECTAHOBKU. buHOM
Herorona u tpeyronsuux [Tackass.
[TpakTrueckoe IIpencraBieHne YUCIOBBIX TaHHBIX.
3 3aHATHE Pemenne npakTuyeckux 3aaad ¢ Ketic-3ananue
IIPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

3.2. YueOHO-MeTOAHIECKOE 00ecreueHue

CBeneHus 00 3J€KTPOHHBIX MOJHOTEKCTOBBIX PECypcax, JOCTYI K KOTOPbIM o0ecreunBaercs Ha
OCHOBAaHMH NPSIMBIX 10T OBOPOB

[lepeyeHr  JTOKYMEHTOB,  IOATBEPKIAIOIMIUX  HAIUYHE/TIPABO  HMCIONB30BAHUS  IH(PPOBBIX
(anmexkTpoHHBIX) OubIMOTEK, DBC

2024- 1 KonTpakt Ne 656/1Y ot 30.12.2022. (O3BC

2025 «ZNANIUM.COM>») 01.01.2023 — 21.12.2023

2. | Kontpakt Ne 411/71Y ot 10.10.2022. (OBC «Jlansy) | 12.10.2022 —11.10.2023

Jlunen3noHHbIi KOHTPaKT Ne 225/]1Y ot 25.07.2023

3. (3BC IOpaiir — BO) 05.08.2023 — 04.08.2024
JIuuien3uonHeli KoHTpakT Ne 62/J1Y ot 23.03.2023

4. (3BC HDB eLibrary) 01.01.2023 — 31.12.2023

5 JIunien3uoHHbI KOHTpakT Ne 226/1Y ot 25.07.2023 05.08.2023 — 04.08.2024

(BBC KOpaiit — CIIO)



https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.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%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.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%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%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%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%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%96-62-%D0%94%D0%A3_23.03.23.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/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

6. Kontpakt Ne 493/11Y ot 11.11.2022 (DnekTpoHHbIE 11.11.2022 — 11.11.2023
tdhopmbl yueonukoB i1 CI1O)
7 Horosop Nel01/H3b/2097 ot 28.03.2017 28.03.2017 — 28.03.2022
" | (HaunonanbHas s5ektponHas 6udimoreka (HOB)) (npononranus no 28.03.2027)
8 AKT BBOJIa B 3KCIUTyaTalllui0 DJIEKTPOHHOMN 5
* | 6u6mmorexn BIAY Ne 33 ot 19.01.2016 SCCPOTHO

ObecrieueHHOCTh Y4eOHOI TUTepaTypoil MpH peanu3anuu padbodei mporpaMMbl

3.2.1. OcHOBHBIE HCTOYHUKU:

1. A6nynmuna, K. P. Marematuka : ywueOnuk mius CIIO / K. P. A6nymmmna, P. T.
MyxamernunoBa. — Capatos : [IpodobpazoBanne, 2021. — 288 c¢. — ISBN 978-5-4488-0941-5. —
Texkct : anekTpoHHBI // DOnekTpoHHBIH pecypc 1uppoBoil oOpa3oBatesnpHOM cpeasl CIIO
PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/99917 (nara obpamenus: 18.11.2020).
— PexxuMm nocryna: aiia aBropusup. [lonb3oBareneit

2. baBpun, U. . Marematuka a8 TEXHUYECKUX KOJUICIDKEH M TEXHUKYMOB : y4EOHUK W

MPaKTUKYM Ui cpeaHero mpodeccuonanbHoro oopaszosanus / U. U. baBpun. — 2-¢ u3n., ucnp. u
nom. — Mocksa : M3parensctBo FOpaiit, 2021. — 397 c. — (IIpodeccronanpHoe o0pa3zoBaHue). —
ISBN 978-5-534-08026-1. — Tekcr : oamekrponubii // DOBC  IOpait [caidt]. —

URL: https://urait.ru/bcode/470393.

3. boromosoB, H. B. Ilpaktuuyeckue 3aHsaTHs 1o mMatematuke B 2 4. Yacth 1 : ydyeOHOe
rmocodue JJ1s cpenHero npodeccruonanbHoro oopasosanus / H. B. boromonioB. — 11-¢ u3a., mepepad.
nu gomn.— MockBa: MsmarenmsctBo  FOpaiit, 2021.— 326c. — (IIpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-08799-4. — Tekct : osnekTpoHHbId // OOpa3oBareibHas
mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/470650

4. boromonoB, H. B. Ilpaktuueckue 3aHsATHA MO MatemMaTHke B 2 4. Yacte 2 : yuyeOHOe
nmocobue s cpeaHero npodeccruoHaabHoro oopaszosanus / H. B. boromono. — 11-e uzn., mepepaod.
u gon. — Mocksa : U3gatensctBo FOpaiit, 2021. — 251 ¢. — (Ilpodeccuonanproe oOpa3oBaHue).
— ISBN 978-5-534-08803-8. — Tekcr : anektpoHHbIi // OOpa3oBarenbHas miatdopma FHOpait
[caiiT]. — URL.: https://urait.ru/bcode/470651

5. I'moroBa, M. 0. MaremaTtnueckast o0paboTka MHPOPMALIMY : YUEOHUK U MPAKTUKYM JJIst
cpenHero mpodeccuonanbHoro obpasoanus/ M. 0. 'moroBa, E. A. CamoxBanoBa. — 3-¢ u31.,
ucrp. u jgon.— MockBa: MzmarensctBo IOpaiit, 2021. — 301 c.— (IIpodeccuonanpuoe
obpazoBanme). — ISBN 978-5-534-13854-2. — Tekcr : anektponssiii // DbC Opaiit [caiiT]. —
URL: https://urait.ru/bcode/471349.

6. Hamuurep, B. A. Marematuka: oOpaTHble TpUrOHOMeTpuueckue QyHkuu. Pemenue
3a/1a4 : yueOHOe mocobue s cpeaHero npodeccuoHaabHoro oopasoBanus / B. A. Jlanmuarep. — 2-¢
u3n., ucnp. u non. — Mocka : M3narensctBo Opaiit, 2021. — 147 ¢. — (IIpodeccruonanbHoe
obpaszoBanme). — ISBN 978-5-534-08452-8. — Tekcr : anexkrponnsbiii // OBC HOpaiit [caiit]. —
URL.: https://urait.ru/bcode/472771.

7. Hamunarep, B. A. MaTemaTuka: TpUTOHOMETPUUECKHE YPAaBHEHUSI U HEPABEHCTBA : yueOHOE
rmocobue sl cpeiaHero npodeccuoHaibHoro oopasoanus / B. A. Jlanuarep. — 2-¢ u3id., HCOp. H
nor. — Mocksa : U3parenscrBo FOpaiit, 2021. — 136 ¢. — (ITpodeccuonanbroe oOpasoBaHue). —
ISBN 978-5-534-08453-5. — Tekcr : oanektponnbii // DOBC  IOpait [caiit]. —
URL.: https://urait.ru/bcode/472965.

8. Jlrobeukuii, B. A. DrnemeHTapHas MaTeMaTHKa C TOYKM 3peHHs BbIciied. OCHOBHbIE
MOHATHS : yueOHOe mocobue st cpeaHero npodeccuonanbHoro oopazosanus / B. A. JlroOenkuii. —
3-e wm3n.— MockBa: MW3marensctBo FOpaiit, 2021.— 537c.— (IIpodeccuonanbuoe
obpazoBanme). — ISBN 978-5-534-12055-4. — Tekcr : snektponssiii // ObC FOpait [caldT]. —
URL.: https://urait.ru/bcode/474952.
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https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.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://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://urait.ru/bcode/470393
https://urait.ru/bcode/470650
https://urait.ru/bcode/471349
https://urait.ru/bcode/472771
https://urait.ru/bcode/472965
https://urait.ru/bcode/474952

9. ®ponos, A. H. Kparkuii Kypc TeOpUH BEpOATHOCTEH M MAaTEMaTHYECKOW CTATHCTHKH :
yaeObHoe nmocooue s cno / A. H. @pono. — Cankr-IlerepOypr : Jlanp, 2021. — 316 c. — ISBN
978-5-8114-8343-3. — TekcT : 3JIeKTpOHHBIN / JIaHb : 3JIEKTpOHHO-OMOIMOTEYHAsT CHUCTeMa. —
URL.: https://e.lanbook.com/book/183368 (nata obOpamienus: 22.06.2022). — Pexxum mocTyma: ajis
aBTOpU3. I10JIb30BATEIIEH.

10.  Tanmuesa, A. B. [IpakTukym 1o MmareMaTuueckoi ctatuctuke ¢ npumepamu B Excel :
yuebHoe nocobue ais cro / A. B. I'annuesa, A. B. I'anuueB. — 2-e uzn., ctep. — Cankr-IletepOypr
: Jlanp, 2022. — 112 ¢. — ISBN 978-5-8114-9550-4. — TekcT : a1eKTpoHHBIH // JIaHb : 3JE€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/200444 (nata obGpamenus: 22.06.2022).
— PexuM nocryna: 11t aBTOpuU3. IMOJIb30BATENIEH.

11.  AwntoHoB, B. 1. DnemenTapHas u BbICIIasg MaTeMaTHKa : ydeOHoe rmocobue s cro /
B. U. AnTtonoB, ®@. . Konenesnu. — Cankr-IlerepOypr : Jlans, 2022. — 136 c¢. — ISBN 978-5-
8114-8759-2. — Texkcr : 3nekTpoHHBIN // JlaHb : 3mekTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/208562 (mata obparmienus: 22.06.2022). — Pexum noctymna: s aBTOPU3.

OJIL30BaTEJIEH.

12. KeitmanoB, A. M. Martematuka : yueOHoe mocooue s cro / A. M. Kertmanos, E. K.
Jleitnaprac, C. I'. MbicnuBen. — 2-e u3g., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 288 ¢. —
ISBN 978-5-8114-9447-7. — Tekcrt : 2JIeKTpOoHHBIN // JIaHb : 2IEKTPOHHO-OMOJIMOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/195439 (nata obpamenwus: 22.06.2022). — Pexum goctyna:
JUIsL aBTOPU3. ITOJIB30BATEIEH.

13. BoprakoBckuit A. C. JluHeliHas anreOpa B mpuMmepax M 3aJavyax [dIEKTPOHHBIN
pecypce]: Yuebnoe mocodue / A. C. boprakosckuii, A. B. ITanteneeB - Mocksa: OOO "Hayuno-
m3narensckuit  unentrp MHOPA-M", 2022 - 592 c. [OU] [OBC 3unamumym]| URL:
https://znanium.com/catalog/document?id=400396

14. Beiciias MatemaTHKa B yHOpakHEeHUsX M 3a1adax. Y. 1: [yueOHoe mocobue i By30B]:
B2 u/Il. E. anko [u ap.] - M.: OHUKC, [2009] - 368 c.

15. Briciias MaTeMaTHKa B yIpakHEHHAX U 3anadax. Y. 2: [yueOHOe mocodue s By30B]:
B2 u /Il E. Janko [u ap.] - M.: OHUKC, [2009] - 448 c.

16. Beicmass maTemaTMka IS 9KOHOMHCTOB: YYEOHHUK [UJII  CTYIEHTOB BY30B,
oOydarommxcs o dkoHomMudeckuM crenuansHocTsM / [H. 1. Kpemep [u ap.]; mox pex. H. III.
Kpemepa - M.: FOnutn, 2010 - 480 c.

17. Wlepmaes B. I'. Marematudeckuii aHanm3 [3JIEKTPOHHBINA pecypc]: YueGHoe mocodue /
B. I'. llepmneB - MockBa: OOO "Hayuno-usnarensckuil nentp MHOPA-M", 2023 - 288 c. [DU]
[2BC 3nannym] URL: https://znanium.com/catalog/document?id=419610

18. I'mypman B. E. PykoBOACTBO K pelIeHHIO 3ajad IO TEOPHH BEpPOSTHOCTEH U
MaTeMaTU4YeCKOM CTaTUCTUKE: ydueOHOoe mocobue 1isi cryneHToB By3oB / B. E. I'mypman - M.:
Bricmiee o6pazoBanue, 2009 - 405 c.

19. EpmakoB B. U. Teopus BeposTHOCTEH M MaTeMaTH4ecKas CTaTUCTHUKA [3JIEKTPOHHBIN
pecypc]: YuebHnoe mocodbue / B. . EpmakoB - MockBa: OOO "HaydHO-M31aTEILCKUI LIEHTP
HNH®PA-M", 2004 - 287 c. [BU] [BBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=175707

3.2.2. lono/iHUTE/IbHbIE UCTOYHUKMU:

1. DnexTpoHHO-OMOIMOTEUHAS cucrema «JIanby. (Pexxum JIOCTYTIA): URL:
https://e.lanbook.com/
2. DnexTpoHHO-OMOMMoreyHnas  cucrema  «3HaHuym». (Pexum  nmoctyma): URL:

https://znanium.com/
3. Hayunas  onektponnas  Oubmmoreka  «eLibrary». (Pexum  moctyma):  URL:
https://elibrary.ru/

4. BapaywkuH B. B. JsieMeHThl BbICclIell MaTeMaTUKU. YuyeOHUK. B 2-x Tomax. 1,
MaTeMaTuKka. JjieMeHTHhI BbICllell MaTeMaTUKU: YuebHuk: B 2 Tomax Tom 1 (CIIO) - Mocksa:
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https://e.lanbook.com/book/183368
https://e.lanbook.com/book/200444
https://e.lanbook.com/book/208562
https://e.lanbook.com/book/195439
https://znanium.com/catalog/document?id=400396
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=175707
https://e.lanbook.com/book/92346
https://znanium.com/
https://elibrary.ru/

000 «KYPC», 2017 - 304 C. [9U] [3BC
<URL:https://znanium.com/catalog/document?id=353019>.

5. BapaymkuH B. B. JsieMeHTbl Bbiclled MaTeMaTUKWH. Y4ye6HUK. B 2-x Tomax. 2,
MaremaTuka. JjieMeHTbl BbICLIed MaTeMaTUKU: YuyeO6HuK: B 2 Tomax Tom 2 - MockBa: 000
«KYPC», 2017 - 368 C. [2U] [9BC 3HaHUYM]. —
<URL:https://znanium.com/catalog/document?id=363645>.

6. lllumaues, B. C. MaTemMaTHKa [3/IeKTPOHHBIN pecypc| : y4eOHUK U MPAKTHUKYM JJisl CIIO
/ B. C. llunaues, A. H. TuxonoB .— 8-e U3z, nep. u fon .— JJIeKTPOH. JaH. — Mocksa : lOpa¥ir,
2021 .— 447 c .— ([IpodeccruoHaabHoe o6paszoBanue) .— URL: https://urait.ru/bcode/469417

7. I'yceB B. A. l'eomeTpus [3/71eKTpOHHBIN pecypc]| : yuebHOoe nocobue gug cno / B. A.
['yces, U. b. Koxyxos, A. A. [IpokodbeB .— 2-e U3, UCHP. U A0 .— IJJIEKTPOH. AaH. — MockBa :
KOpaur, 2021 .— 280 ¢ .— (IlpodeccuonanbHoe o6pa3oBaHue) .—  URL:
https://urait.ru/bcode/474920

3HaHUYM]. —

3.2.3. MeTroanyeckue u3IaHus

1. Marematuka [DaeKTpoHHBIN pecypc] METOAMYECKUE YKa3aHWs II0 OCBOCHHUIO
JTUCIUIUIMHBL U CAMOCTOSITEIFHONU paboTe g 00y4yaromuXcs Ha OCHOBE 0a30BOr'0 YPOBHSI OCHOBHOTO
obmiero o00pa3oBaHUs IO CIEHUATBHOCTSAM CpeqHero mnpodeccruoHalbHOro obpazoBaHus /
Boponexckuii rocy1apCTBEHHBII arpapHbIi YHHUBEPCHUTET, Otnenenue CpemaHero
npodeccruoHagbHoro odpazoBanusi, Kadenpa rymaHUTapHBIX U €CTECTBEHHO-HAYYHBIX JUCLUUIUIMH
[coct. H. I'. Cnupuna] .— DnexkrpoH. TekctoBble naH. (1 daitn : 3226 KO6) .— Bopouex :
BopoHexxckuil Tocy1apCTBEHHBIA arpapHslii yHuBepceuteT, 2023 .— 3arnaBue ¢ TUTYJIBHOIO 3KpaHa
— Pexxum noctyna: s aBTOpH30BaHHBIX molib3oBateneit .— TekctoBswiit daitn .— Adobe Acrobat
Reader 4.0 — <URL:http://catalog.vsau.ru/elib/metod/m7905.pdf>.

3.2.4. llepuoguyeckue U3IaHUs
1. DKOHOMHKA U MAaTEMAaTHYECKUE METOMIBL: )KYpHAII / ydpenuTeNb: AKaJIeMUYSCKH HAYIHO -

U3IATeIbCKUN, TPOHM3BOJCTBEHHO-TTONUTPAUUECKUH H  KHUTOPACIPOCTPAHUTEIBCKUI  I[EHTP
Poccuiickoit akagemun Hayk "M3narensctBo Hayka " - Mocka: Hayka, 1965-
3.3.MarepuajibHO-TeXHUYECKOE U MIPOrPaMMHOe ol0ecreyeHue
CBeneHusi 0 IPOrpaMMHOM 00eCredeHU O0IIEro Ha3HAUYCHUS
Ne Ha3zBanue Pasmemienne
1 | Onepammonnsie cucrembl MS Windows /Linux /Pex OC K s HO];(?XSI;OH cet
5 [Makers! opucubix npunoxenuit MS Office / [1K B nokaneHOH ceTn
OpenOffice/LibreOffice BIr'AY
[Iporpammel 111 npocmotpa ¢aitnoB Adobe Reader / DjVu [IK B nokanbHOI ceTn
3
Reader BI'AY
4 | Bpaysepsl Suaekc bpaysep / Mozilla Firefox / Microsoft Edge Kz HO];)(?X);OH cet
I1K B nokaJIbHOM ceTH
5 | AatuBupycHas nporpamma DrWeb ES BLAY
. I1K B 10KaJIBHOM ceTH
6 | IIporpamma-apxusarop 7-Zip BLAY
7 | Mynstumenua npourpeiBatens MediaPlayer Classic MK HOIIS(;JX’;OH et
8 | Ilmardopma onnaitH-o0ydenus eLearning server IK B noKazbHol ceth
BI'AY
9 | Cucrema xomnbrotrepHoro tectupoBanust AST Test MK HO;?XSOH cem
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https://znanium.com/catalog/document?id=353019
https://znanium.com/catalog/document?id=363645
https://urait.ru/bcode/469417
https://urait.ru/bcode/474920
http://catalog.vsau.ru/elib/metod/m7905.pdf

Crenuani3upoBaHHOE POrpaMMHOE O00ECICUCHUE

No HazBanue Pa3zmenienue

1 |T'eoundopmanunonnas cucrema ArcGIS Workstation [IK ayn. 16, 18 (K9)

2 |'eoundopmannonnas cuctema ObjectLand [IK B nokanbHoi cetu BI'AY

3 |ITakeT cratucTHYECKOM 00pabOTKH JaHHBIX Statistica IIK B nokansHOI cetu B'AY
CucremMa  aBTOMATH3UPOBAaHHOTO  MPOEKTHUPOBAHMUS U .

4 p p p TIK B mokansHOM cetn BI'AY
yepueHust Autocad

5 |Cucrema TpexmepHoro moaenupoBanust Kompas 3D I1K B nokansHoOM cetn BTAY

[Tomenrenus nis BeaeHUs: 00pa3oBaTEIbHOIO Mpolecca U 000pyL0BaHKE

J171s1 KOHTaKTHOM pad

OTbI

HaumenoBanune nomeniennii Ui poBEIEHUS BCEX BUI0B
y4eOHOM AESITeNbHOCTH, IPEAYCMOTPEHHON yueOHBIM
MIJIAHOM, B TOM YHCII€ TTIOMEIICHHS JJI1 CAMOCTOSITEIbHON
paboThl, C yKa3aHHEM IepeyHsI OCHOBHOTO
00opya0BaHUs, y4eOHO-HATISAHBIX TOCOOUH 1
HCIOJIB3YyEMOT'0 IPOrpaMMHOr0 0decredeHus

Anpec (MECTOIOJIOKEHNE) TOMEIIEHUN
IUIs IPOBEIEHUS BCEX BUO0B yueOHOM
JEeSATENbHOCTH, IIPENYCMOTPEHHON
y4eOHBIM TJIAaHOM (B Cydae peaan3aiiu
00pa3oBaTeIbHON MPOrPaMMBI B CETEBOM
(dhopMe TOMOJHUTEIBHO YKa3bIBACTCS
HaMMCHOBAaHHEC OpraHnu3anuu, C KOTOpOﬁ
3aKJIFOYEH JJOTOBODP)

YdeOHbIe ayTUTOPUU AJIS IPOBEACHUS YUeOHBIX 3aHATHI.
Kommuiekr  ydeOHOW ~ meOenmu,  Mpe3eHTAIMOHHBII
KOMILJIEKC, IEMOHCTPAIIMOHHOE 000pYy/I0BaHHUE U yU4eOHO-
HarJIsHble MOCOOMS: J0CKa MarHuTHas, jJabopaTopHoe
obopynoBanue: nuHeiika J[poOsiiieBa, IIaHUMETP

Kommuiekt yuebnoit mebenu, XK teneBuzop, MapkepHast
JI0CKa, JIEMOHCTpAllMOHHOE 00OpyaoBaHME M Yy4eOHO-
HarJsIIHBIE  TOCoOus, mabopaTopHOe O0OpyAOBaHUE,
KOMITbIOTEpHAsI TEXHUKA C BO3MOXKHOCTBIO MOAKIIOUEHUS
k cetu "MuTepHer" u obOecrnedyeHWeM J0CTyna B
JJIEKTPOHHYIO MH(}OpMaLMOHHO-00pa30BaTEIbHYIO
cpeny, HCIOJb3yeMoe MporpammHoe obOecreueHue MS
Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Snaekc bpay3ep/ Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice

Kommiekr  y4yeGHOM  mebenw,
o0opynoBaHue  u y4eOHO-HaTJISITHBIC
re01e3MIECKIe puOOpPHI (Teomonur,
JJEKTPOHHBIA  TaxeoOMETp, OJEKTPOHHBIA  HUBEIUP,
Ja3epHBId  JallbHOMEp,  CIIyTHHKOBas  ammapartypa,
panuocucTeMa), 1abopaTopHoe 000pyIOBaHUE: IITATHUBHI,
pelika HUBENMpHas, JIeHTa 3eMJieMepHas, OaliMak
HUBEIUPHBINA, TUHEelKa J[poObliieBa, NIaHUMETPHI

JIEMOH CTPAIIHOHHOE
nocoous:
HUBEIIHD,

KommiekT  ydeOHOI  MeOenu,  J€MOHCTPAIlMOHHOE

394043, Boponexckas o0Jyacth, T.
Boponex, yn. Jlomonocosa, 81a, kopm.1.
ayn. 217,222,225

394043, BopoHexckas o001actb, T.
Boponex, yn. JIomonocoBa, 811, kopr.1.
ayn. 227,228

394043, BopoHexckas o001acTtp, T.
Boponex, yi. Jlomonocosa, 81a, kopm.1.
ayn. 120

394043, BopoHexckas o001actb, T.
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o0opyaoBaHUE u y4eOH O-HarJIsAIHbIe nocoowus,
nabopatopHoe oOopyaoBaHue: nuHerka JlpoObimieBa,
IUTAHUMETP, KYPBUMETP

Boponex, yi. Jlomonocosa, 811, kopm.1.
ayn. 120, 210, 223, 224, 226, 229, 230,
232

s camocTosTeNbHON paboThl

Anpec (MeCTOIOJIOKEHNE) TTOMEIISHUM IS
MPOBEJICHUS BCEX BUIOB YUEOHOM
JeSITeITbHOCTH, TPEAYCMOTPEHHON YUeOHBIM
IUTAHOM (B CJIydae peayn3aiuu
00pa3oBaTeILHON TPOrPaMMBI B CETEBOM
(dbopme TONOTHUTENHEHO YKa3bIBACTCS
HAaWMEHOBaHUE OPTaHMU3AINH, C KOTOPOM
3aKJII0YEH JI0IOBOP)

HaunmenoBanue momenieHui 1Jis MpoBEICHUS BCEX
BHJIOB yU4€OHOM J1eATEIbHOCTH, MPEyCMOTPEHHOM
y4eOHBIM TUIAHOM, B TOM YHCJIC TTOMEIICHUS ISt
CaMOCTOSITENIbHON padOThI, C yKa3aHUEM TEPEUHS
OCHOBHOT'O 00OpY/10BaHMS, Y4€OHO-HATJISTHBIX
MOCOOUH M MCIOJIb3yEeMOT 0 MPOTPaMMHOTO
obecreueHus

[TomeneHus 1151 CaMOCTOATENBHONU PaOOTHI.

Kommiekr yueOHoit meOemn, KK  rtenmeBusop, (394043, BopoHexckas o0nacte, r. BopoHex,
MapKepHas JI0CKa, JneMoHcTpanuoHHoe |yi. JlJomoHocosa, 811, kopn.1. ayn. 227, 228
o0opynoBaHue U Yy4eOHO-HarJsiAHbIE TOCOOHS,

nmabopatopHoe  00OpyIOBaHHME,  KOMIIBIOTEpHAs

TEXHUKA C BO3MOXKHOCTBIO TOAKIIOYEHUS K CETU

"UntepHer" uw  oOeclieueHWeM  JIOCTylla B

ANEKTPOHHYIO  HMH(OPMAIMOHHO-00pa30BaTEIbHYIO

cpeny, HCIOJb3yeMOe IMPOrpaMMHOE OOecreueHue
MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, Sunexc bpaysep/ Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice

4. ®OHJ] OUEHOYHBIX CPEJACTB, KOHTPOJIb U OLIEHKA PE3YJbTATOB
OCBOEHUSA ANCHUITJINHBI

4.1. OueHka pe3yJabTaTOB OCBOEHHS TN CIUILTHHBI

MCTOJ OB UX PCIICHMUL.

Komnerenuun OCHOBHbIE [10Ka3aTeNI OLEHKU @DOopMbI U METOABI OLIEHKH
pe3yJibTaTa

OK.01. Beibupats criocoOsl|/IlemoHcTpanus 3HaHui, ymenuit u| TectupoBaHnue, YCTHBIN u
peleHus 3a]1a4|IpaKTHYECKOr0 OIbITa| MUCHMEHHBIN OIPOC.
npo¢eccruoHaIbHON UCIOJb30BAaHUSI ~ HMHCTPYMEHTOB| DKCIIEpPTHOE HAOJIOJEHHE U OLEHKa
JIeATeIbHOCTH MaTeMaTHYECKOro ammaparta MpH| MPaKTUYECKUX 3aHATUH.
IPUMEHUTEIBHO K|aHanu3e sKkoHOMHUYecKuX| OleHKa pe3ysbTaToB.
Pa3IUYHBIM KOHTEKCTaM IIPOLIECCOB, a TaKxKe

UCCJIEZIOBAHUS  HKOHOMUYECKUX

3aad W pa3pabOoTKa  HOBBIX

I1K.1.6. [IpoBoauts|JleMoHCcTpanys 3HaHui, ymeHuil u| TectupoBaHue, YCTHBIN u
CrielalibHbIe MIPAKTUYECKOTo OIBbITa| MUCHMEHHBIN OMpPOC.
reo/Ie3MYEeCKUe H3MEPEHUS [UCIIONIB30BAaHUS ~ MHCTPYMEHTOB| DKCIIEpTHOE HAOIOJEHHE U OLlEeHKa
npu HKCIUTyaTallM¥|MaTeMaTHYECKOr0 amrmapara IpH| MPaKTHYECKUX 3aHATHH.
MIOBEPXHOCTH U HEAP 3EMJIH. |aHAIN3e sKOHOMHUecKuX| OleHKa pe3ybTaToB.

IIPOLIECCOB, a TaKxke

UCCIIEZIOBAHUA  HKOHOMUYECKUX

3a7ady W pa3paboTka  HOBBIX
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MCTOJAOB UX PCIICHMUAL.

KOMIIBIOTEPHBIX IIpOrpamw,
AQHAJIM3UPOBATh U YCTPAHATH
IPUYMHBl  BO3HUKHOBCHHUS
Opaka M TpyOBIX OMMOOK
U3MEpPEHUN.

MCTOJ OB UX PCIICHU.

IK.1.7. Brmonnate | [leMoncTpanus 3Hannil, ymenuii u| TectupoBaHue, YCTHBIN u
IIEPBUYHYIO IIPaKTUYECKOT O OMbITA| IMUCBMEHHBIN OIPOC.
MaTeMaTUYECKYIO UCIIONB30BAaHUSl ~ MHCTPYMEHTOB| OKCIEPTHOE HAOIIOJEHHE U OLIEHKA
00paboTKy pe3yJbTaTOB|MATEMATUYECKOIO allapaTa MpU| NPAKTUYECKUX 3aHATUH.

MOJIEBBIX  IEOJE3MYECKUX |aHAIU3e sKoHOMHUecKuX| OLeHKa pe3yJbTaToB.

U3MEpPEHUN C|TIPOLIECCOB, a TaK¥Ke

UCIOJIb30BaHUEM UCCIENOBAHUS ~ 3KOHOMMYECKHX

COBPEMEHHBIX 3ajad M pa3paboTKa  HOBBIX

4.2. Kpurepun oleHKH pPe3y/1bTATOB 00y4eHHUsI

4.2.1. Kputepnu oueHKH YCTHOTO OIpoca

Onenka Kpurepun
BBICTaBJIIETCSI OOYy4arOLIEMYCs, €CJIM OH YETKO BBIPAXKAeT CBOIO TOUYKY
«OTJINIHOY 3peHusl MO0 paccMaTpUBAaEMbIM BOIPOCaM, MPHUBOJS COOTBETCTBYIOILME
pUMeEpbI
BbICTaBJIsIeTCsl  OoOy4aromiemycs, €ClId OH JIOIYCKAaeT OTAEJbHbIE
«XOpOIIIO» YHATOMEMYCH, Aoy A

MOrp€IIHOCTU B OTBETC

«YZOBJIETBOPUTEIILHO)

BBICTABJISIETCS OO0yYalomeMycs, €cClii OH OOHapyXWBaeT MpoOensl B
3HAHHSIX OCHOBHOT'O y4e0OHO-ITPOrpaMMHOT0 MaTepraia

«HCYOOBJICTBOPUTCIILHO»

BBICTaBJIsIeTCA O0y4alolIeMycs, €Clii OH OOHapyKHUBaeT CYIIECTBEHHbIE
npoOenbl B 3HAHUSX OCHOBHBIX ITOJIOKEHHUM YUYEOHOW IUCIUTIIIUHBI,
HEYMEHHUE C MMOMOIIBIO NMPENOAABATEIS MOJYYUTh IPABUIBLHOE PELICHUE
KOHKPETHOM NPAKTHYECKOM 3aJaud U3 4YHCIa MOPEeIyCMOTPEHHBIX
pabouyeit mporpaMMoil yaeOHOM AW CITUTIIIHHBI

4.2.2. KpuTepuu OlleHKH NPAKTHYECKUX 3a1aHUH

Ouenka Kpurepun
3auTeHo [TpakTHueckoe 3ajaHue BBIIOJIHEHO BEPHO, B IIOJIHOM 00OBbEME, NPOBEIEH
IIPaBWIBHBIA aHalM3, CAENaHbl apryMEHTHPOBAHHbIE BbIBOJALI. [IposiBieH
TBOPYECKUH MOAXOX M JEMOHCTpAlMs PallMOHAJIBHBIX CIIOCOOOB PEIeHHUs
KOHKpPeTHbIX 3agad. OOyuaromuiicss JaeT OTBEThl Ha JONOJHUTEIbHbIE
BOIIPOCHI.
He 3auteno [TpakTHueckoe 3a1aHue BBIIOJIHEHO, HO a0COIOTHO HEBEPHO. JlomyIeHsbl

CYyHICCTBCHHLIC OI_HI/I6I(I/I, HCIIPAaBJEICMBIC C HeHOCpeHCTBeHHOﬁ IIOMOIIBIO
npenoaaBaTeJisd.

4.2.3. KpuTepnu olleHKH 3a4eTa ¢ OLeHKOM

OrueHka, ypoBeHb
IOCTHXEHUSI
KOMIIETEHIINHI

Onucanue KpuTepueB

OTIMYHO, BEICOKHUI

OOyuaromuiics moOKa3ajd IMOJHbIE M TJIyOOKHME 3HAHUS MPOrpPaMMHOIO
MaTepuana, JIOTMYHO W apryMEHTHpPOBAaHO OTBETHJ Ha BCE BOIPOCHI
9K3aMEHALlMOHHOT0 Ouiera, a TakXke Ha JONOJHHUTEIbHbIE BOIPOCHI,
CIIOCOOEH CaMOCTOSITENIEHO PElIaTh CI0XKHBIE 3a/1a4M JUCIUTUTHBI
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Xopomo, TpoJABUHY ThIH

OOyuaromuiics TBEpAO 3HAET NPOrpaMMHBIM MaTepuan, T'PaMOTHO €ro
u3jaraeT, HE JOMYCKaeT CYIIECTBEHHBIX HETOYHOCTe B OTBETE,
JIOCTATOYHO IOJIHO OTBETHJ Ha BOMPOCHI HK3aMEHALlMOHHOro Ouiera u
JIOTIOJIHUTENIbHBIE ~ BOIPOCBHL,  CIOCOOEH  CaMOCTOSITENbHO  peIiaTh
CTaHJAPTHBIE 3aJa4H JIA CIIUTLINHBI

VY 10BIETBOPUTEIBHO,
MOPOTOBBII

OOyuaromuiics moka3asi 3HaHHe TOJILKO OCHOB MPOrpaMMHOr0 MaTepualna,
YCBOMJI €ro IMOBEPXHOCTHO, HO HE JOMycKal TpyObIX OmHOOK HIN
HETOYHOCTEH, TpeOyeT HAaBOASIIMX BOIPOCOB JJIsl MPaBUILHOTO OTBETA, HE
OTBETHJI Ha JIOMOJHUTEIBHBIC BOMPOCHI, CITIOCOOCH pemaTh CTaHIAapTHHIC
3a/1a4d JUCITUTUTMHBI C TIOMOIIBIO TTPENoIaBaTeNst

HeynosnersopurensHo,
KOMITIETEHLIUS HE
OCBOEHA

OOyuaromuiicss HE 3HAET OCHOB MPOTrpaMMHOTO MaTepualia, JOMyCKaeT
rpyoble OmMOKHM B OTBETE, HE CIIOCOOCH pelaTh CTaHIApPTHBIC 3aJa4yu
JTUCIUTUIMHBI Ja)Ke C TOMOIIIBIO TTPETMoaBaTelIs

4.2.4. Kputepum OlleHKH HA JK3aMeHe

OneHka, ypoBeHb
IOCTHKEHUS
KOMIIETEHIIN

OnucaHue KpuTeprUeB

OTIM4YHO, BEICOKHI

OOyuaromuiics moKa3aad IOJHbIE M INIYOOKME 3HAHMSI IPOrPaMMHOIO
MaTepuaa, JOIMYHO M apryMEHTUPOBAaHO OTBETHJ Ha BCE BOIPOCHI
9K3aMEHALlMOHHOro Ouiera, a TakXke Ha JOMNOJHUTENIbHbIE BOIPOCHI,
CIIOCOOEH CAMOCTOSITENIBHO PelIaTh CI0XKHBIE 3aa4l TUCIUIIINHBI

Xopol1iio, TPOABUHYTHIN

OOyuaromuiics TBEpIO 3HAET HPOrpaMMHBIA MaTrepuall, I'PaMOTHO €ro
u3jaraer, He JOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEHl B OTBeETE,
JOCTaTOYHO MOJHO OTBETHJI Ha BOIPOCHI 3K3aMEHALIMOHHOrO Ouiera U
JONOJIHUTENIBHBIE  BOIPOCHI,  CHOCOOEH  CaMOCTOSATENBHO  pellaTh
CTaHJapTHBIC 3aJ1a4M I CHUTUTUHBI

Y 10BIETBOPUTEIBHO,
MTOPOTOBBIM

OOyuaromuiicst moka3aj 3HaHHE TOJIBKO OCHOB IIPOrPAMMHOI0O MaTepHaa,
YCBOMUJI €ro IOBEPXHOCTHO, HO HE JOMycKaad TpyOBbIX OIIMOOK WM
HETOYHOCTEH, TpeOyeT HaBOASIINX BOIIPOCOB JUIS IPABUIIBHOTO OTBETA, HE
OTBETUJI HA JIONOJHUTEIbHBIE BOMPOCH], CIIOCOOEH pellaTh CTaHAApTHBIE
3a/la4y JUCLIMILIMHBI C IIOMOILBIO IPENOoAaBaTeNs

HeynosnersopurensHo,
KOMIIETEHLIUsI HE OCBOEHA

OOyuaromuiics He 3HAeT OCHOB MPOTPAMMHOI0 MaTepuana, JOITyCKaeT
rpyOble omMOKM B OTBETE, HE CIOCOOEH pellaTh CTaHAApTHHIE 3aJauu
JUCLUIIIIMHBI 1aXK€e C TOMOILBIO IIPEToaaBaTelis

4.2.5 Kputepuu OLleHKH TeCTOB

OneHka, ypoBeHb
IOCTHXXEHUSI
KOMIIETEHIINH

Onucanne KpUTEpUEB

OTIMYHO, BEICOKHI

CopnepxaHue NpaBUIbHBIX OTBETOB B TECTE HE MeHee 86%

Xopoliio, TPOJABUHYTHIN

CopepxaHue npaBUIbHBIX OTBETOB B TecTe HE MeHee 71%

VY IOBIETBOPUTEIILHO, N
. ConepkaHue NMpaBUILHBIX OTBETOB B TecTe HE MeHee 51%

TTOPOTOBBII

HeynosneTBopurensHo,

KOMIICTECHIIUS HE ConeprkaHue NMpaBUILHBIX OTBETOB B TecTe MeHee 51%

OCBOEHA

4.3 OueHOYHbIE CPeACTBA A/ NPOBeJAeHUS TeKYLIero KOHTPOJIs ycrneBaeMoCTH
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TecToBBIE 3a1aHUSA

Bonpoc 1.

I'paduk pyakuu Y = log, X moxer 6bITh nosyuen u3 rpaduka Gpynkmun Y =109, X :
3

1. CuMMeTpHUYHBIM O0TOOpaXKEHNEM OTHOCUTENBHO ocu Oy ;

2. CUMMETPHYHBIM OTOOpaKEHUEM OTHOCUTENbHO ocu OX ;

3. CxxatneM oTHOCUTEIBHO och OX |

4. PactsoxkenneM otHocuTelnbHO ocu OX

5. OctaHeTcst TEM Ke.

Bomnpoc 2.

-1 0 1 1 0
Haitgure npousBenenue Matpuil A=( ) u B={-1 3 )

-3 1 -4
1(Z3 g )

2 (—2112 0_71)3;
3 (—4 4 —4);

4. I[aHHaH orepanusa HE BbIITIOJIHHUMA.

Bomnpoc 3.

MakcuManbHOE YUCIIO JTMHEHHO HE3aBUCUMBIX BEKTOP-CTOJIOIOB (CTPOK) Ha3bIBACTCS:
1. Panrom MaTpuIsi;

2. [TopsiikoM MaTpUIIbL;

3. OnpeaenurenieM MaTPHIIBI;

4. JInaroHayibio MaTPHIIBI.

Bonpoc 4.

Jnst pyHKIIMu y=2
1. Toukoi HENPEPBIBHOCTH;

2. Toukoil ycTpaHUMOTO pa3pbIBa;

3. Toukoii pa3psiBa MepBoOro poja (ckauka);

4. Touxo# pa3pbiBa BTOPOro pojia (0€CKOHEUHOr o).

5
. Touka Xg=2 SBIISIETCH:

Bompoc 5.

BeposiTHOCTh pou3BeneHNs ABYX 3aBUCUMBIX COOBITUM paBHa:
A) P(AuB) = P(A)*P(B)
b) P(AuB) = P(A)*P(B/A)
B) P(AuB) = P(A)*P(B)*P(B/A)

I') P (AuB) = P(A)* P(B)- P(AB)

Bomnpoc 6.
Onpexnenure NpaBUILHOE COOTBETCTBUE:
1. ®opmyna nepBoro 3aMmeqaTeabHOro npeiena.
2. ®opmMysa BTOPOro 3aMeYaTesIbHOro Ipejiena.
3. ®opmyna HetoTona-Jleli6Huma.
4. ®opMmyna MHTEIpPUPOBAHUS 10 YACTM.

. sin X
A lim ——=1;

x=>0 X
B. fu-dv=u-v—[v-du;
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X

B lim[1el] —e-

X—>00 X

b
r. [f(x)dx=F(b)-F(a).
a
Bomnpoc 7.
Oynkuus Yy = x3 —9x? + 24x —18 na orpeske [3;5] umeer:
1.Touky min;
2.Touky max;
3.Touky pa3psiBa 1 poaa;
4.Touky pa3pbiBa BTOPOro poJa.

Bomnpoc 8.

Nmeercs Tpu rpynmsl CTyIE€HTOB: B nepBoi 11 yenosek, Bo BTopoil 18 denosek, B Tperbeit 20
yenoBek. KonndecTBo crmocob6oB BbIOOpa TPOMKM CTYAEHTOB, B KOTOPOW MO OJTHOMY CTYJEHTY
13 KaXJ10 TPYyIIIbl, PaBHO. ..

11+18+20

.3 11-18-20
3

1.11-18-20; 2. 3

; 4.11+18+20.

Bomnpoc 9.
Ywucio cnoco00B MOCTaBUTh 5 YEJIOBEK B OUEPEb PABHO. ..
Bomnpoc 10.

B cnoBe «OUYKHM» mensitor mectamu OykBbl. Torjna KoJaMuecTBO BCEX BO3MOXKHBIX Pa3IMUHbIX
«CIIOB» PaBHO...

1.8; 2.16; 3.4; 4. 24

Bonpoc 11.

B xopobxe 6 nBeTHBIX KapaHaariei. Uucio cnoco0oB BEIOPaTh TPU W3 HUX PaBHO. ..
Bomnpoc 12.

Uwuciio cnoco6oB BEIOpaTh U3 TpyMIibl B 20 CTYIGHTOB CTAPOCTY M 3aMECTUTEINS PaBHO. ..
Bonpoc 13.

W3 samwuka, rne Haxomutcesa 15 neraneit, mponymepoBaHHbIX OT 1 10 15, TpeOyercs BBIHYTH 3
nerand. Torjga KOIMYecTBO BCEBO3MOXKHBIX KOMOMHAIIMNA HOMEPOB BBIHYTHIX JI€Tajleil paBHO. ..

I I
1.£ 2.£ 3.3! 4.15!
12! 31121

Bonpoc 14.

Yucno Tpex3HauHbIX YMCEN, KOTOPbIE MOXKHO COCTaBUTb U3 UEThIpEX KapTodek ¢ udpamu 1, 2,
5,7, paBHoO...

Bonpoc 15.

[Tonnas rpynma coObITHi (yKa3aTh):

1.910 0ObequHEHNE HECOBMECTHBIX U HE3aBUCUMBIX COOBITHIA;

2.970 00beTMHEHNE MOMAPHO HECOBMECTHBIX COOBITUH;

3.Co0bITHS, 00BETMHEHUE KOTOPBIX €CTh JOCTOBEPHOE COOBITHE;

4.CoObITHst 00Pa3yrOT MOJHYIO TPYMIY, €CIIM OHM TMOMAapHO HECOBMECTHBI, a UX OOBEIUHCHHE
€CThb JOCTOBEPHOE COOBITHE.

Bomnpoc 16.
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. Sin3x
3HaueHue nmpezena lim
x—0 4X

paBHoO. ..

Bonpoc 17.

Haitaute npoussoanyo Gpyakuun Y = (X —3)COSX .
1. y'=cosx+ (x—3)sinx;

2 V' =(x—3)sinx—cosx;

3. y'=cosx—(x—3)sinx;

4 y' =-sinx.

Bomnpoc 18.

Ha pucynkax nzo6paxensl rpadhuku QyHKINUN U KacaTeTbHbIE K HUM B TOYKE d. YKaKUTe
(byHKIUIO, TPOU3BO/IHAS KOTOPOH B TOUKE a paBHa 1.

1. AV / 2 ”A
’ y
( yzg(x
= 1 /
: ol a <
// 1 33 3
/
Z/ a ol x
VA i
3. A 4., Ay
y — >
T=h(x) :
1 _j - .|. N -
oL~ [ . > |0 a X
g a X =1
. y=p(x)
Bomnpoc 19.
. . x —18
HajinnTe 3HaueHMe NPON3BOIHON QYHKIMU Y = B TOUKE X, = — 3.
X
1. 2; 2. 0; 3. -2 4, -3,

Bonpoc 20.

Haiinure npoussoanyto GyHkuuu Y = eX + 3x°.

1+ 6X

3

1.y =xe""
sy =eX+x
5y ="+ 5x°
4y =e’+ 6x

Bomnpoc 21.
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Gynkuus y = f(X) 3amana Ha npoMexyTke [—6; 4]. YKaxuTe NpOMEKYTOK, KOTOPOMY
HpUHAJIEKAT BCE TOUKH HKCTPEMyMa.

1. [6:0] 1

2. [0;4] y=1()

3. [-2;3] /

4 -3;1

[-3; 1] hN // N—y
N\ / ,
5\ / 0 4 X
N

Bonpoc 22.
[Ipu nBY>KEHHUH TeJla 1O MPSAMOU paccTossHue S ( B METpax) OT HayaJbHOW TOYKH ABUKEHUS

3
u3MeHseTcs 1o 3akony S(t) = E —t?4t-1 (t — Bpems aBwkeHUs B cekyHaax). Haiaure

CKOpPOCTB (M/c) Tena uepe3 4 CeKyH/Ibl OCIIe Hayaia JBUKEHUS.

1. 1,75 2. 7,5; 3. 3 4. 9.
Bonpoc 23.
5
OnpeneneHHbI HHTErpa j(3X2 +2)dX paBeH...
1
1. 132
2. 100
3. 96
4. 10

YcrHbIM onpoc

[Tonsarue matpunbl. HekoTopeie crienuaibHble BUABI MATPHIL.
JleicTBUs Ha/l MATPUILIAMH U UX CBOWCTBA.
Panr matpuipl.

Beruucnienne onpenenureneit 2 —To u 3- ro nmopsaka.
CaoiicTBa onpenenuTenen.
Kpurepuii HeBbIpOXKIEHHOCTH KBAJPAaTHOM MaTPUIIbL.
MuHOpsl U anredpanveckue AOMONHEHUs. Pa3nokeHue ompenenuTeNs MO CTPOKe
WJIH CTOJOIY.
8. Omnpexmenurens CyMMBI U TPOU3BEIECHUS KBAAPATHBIX MATPHII.
9. Cucrembl JnuHeHHbIX ypaBHeHUH. PaBHocuibHble CJIY u  siiemMeHTapHbIe
npeodpazoBanust CJIY.
10. Pemenue cuctembl TMHEHHBIX ypaBHeHUH MetonoMm ['aycca. Uccnenosanue CIIY.
11. OGpaTtHas MaTpulla M CIOCOOBI €e HaXxOXACHHUA. PerieHne MaTpuyHOrO ypaBHEHUS
AX=B.
12. Pemenne CJIY B maTpuuHOii popme.
13. KoopaunHatsl BeKTOpa B 0a3uce U UX €AUHCTBEHHOCTD.
14. TIpeobpazoBaHKMe KOOPIUHAT BEKTOpA IPH MEPEXOE OT OJHOro Oa3uca K APyromy.
15. Tlonstue BekTopa. JIuHeiHbIE onmepaluy HaJ BEKTOPAMHU: CIOKEHHE M BBIYMTAHUE
BEKTOPOB, YMHO)KEHHE BEKTOPa Ha uncio. KommnHeapHble 1 KOMIIIaHApHbIE BEKTOPHI.
16. IlpsimoyronbHasi cucTeMa KOOpAMHAT Ha MJIOCKOCTH U B MpocTpancTBe. KoopauHaTsl

Nogkr~ wnE
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BeKTOpa M ToYku. KoopanHATBI CyMMBI BEKTOPOB U MPOU3BEICHUS BEKTOPA Ha YHCIO. YCIIOBHE
KOJIJTMHEAPHOCTHU ABYX BEKTOPOB.

17. lnuna BekTopa. PaccrosHue Mexay aByMs ToukaMu. CKajasipHOE MPOU3BEICHHE
BEeKTOpoB. OCHOBHBIE CBOWCTBA. BhIpaskeHUEe CKAIIPHOTO MPOU3BEAECHUS Yepe3 MPSIMOYTOJIbHBIE
KOOPJIMHATEI.

18. BekTopHOe M cMelIaHHOE IMPOU3BEACHUS BEKTOpoB. VX CBOWCTBa M BbIpaXKEHHS
qepe3 MPsIMOYTOJIbHBIE KOOPAHHATHL.

19. VYpaBHenus npsiMoil Ha miuockoctu. HopManeHBI BekTOp mpsiMoil. PaccrosHue oT
TOYKM JO0 MpAMOWA. YTOJd MEKAY JIBYMS MpPAMBIMU. YCIOBUS IapajuIeIbHOCTH U
MepIEeHINKYISIPHOCTH IBYX NMPsAMBIX. Touka mepecedeHus AByX MPSIMbIX.

20. Jluxum BTOpOro MopsaKa Ha MIOCKOCTH: AIIIHIIC, THIepooa, napadona.

21. HampaBieHue BBIMYKJIOCTH U TOYKHU Mepernda rpaduka GyHKIHH

22. HeobxonuMoe ycaoBrE TOYKU Teperunoa.

23. JlocTaTO4HOE yCIIOBHUE TOYKH Teperuoa.

24. AcumnToTtsl rpaduka QyHKIHM (BEpTUKAIbHAS, TOPU3OHTAIbHAS, HAKJIOHHAS )

25. PackpeiTre HeonpeaeneHHoctu O, .

0 oo
26. Ilonsatue nmepBooOpa3Hoii. OCHOBHBIE CBOWCTBA.(JIEMMa, TEOpEMa).
27. TloHsATHE HEONPENEeNeHHOr0 HHTET paJa.

28. Merox 3aMEHBI TIEPEMEHHOM.

29. Meron UHTETpUPOBAHUS 110 YACTSM.

30. OcHOBHBIE TUITBI HHTETPAIOB OEPYyIIUXCS 110 YACTSIM.

31. IlonsTHE ONMpeneIeHHOro HHTerpaa.

32. OcHOBHBIE CBOMCTBA ONPEICICHHOTO HHTErpaa.

33. HHrerpai c nepeMEHHbBIM BEPXHUM IMPEIEIIOM.

34. ®opmyna Herotona-Jleitbuumna.

35. 3aMeHa mepeMeHHBIX B OMPEISICHHOM UHTEr paje.

36. ®opMyna HHTErPUPOBAHMS IO YACTSAM B ONPEIETICHHOM HHTETpale.

37. Omnpenenenne auddepeHInaIbHOr0 ypaBHEHUS TIEpBOro TMopsaka. PemieHue
ypaBHeHus. 3anada Komm. O6miee u yacTHOE peIIeHUe YpaBHEHUSI.

38. VYpaBHEHHS ¢ pa3ACISAIONMMUCS TTePEMEHHBIMH.

39. JluneiiHbIe ypaBHEHUSI.

40. IlpeameT u OCHOBHBIE OMPEAEIECHUS TECOPUH BEPOSTHOCTEH.

41. Knaccuueckoe omnpeneneHue BeposiTHOCTH. CBOMCTBA BEPOSITHOCTH, BBITEKAIOIINE U3
KJIaccuyeckoro omnpenenenus. [Ipumepsi.

42. CraTuCTUYECKOE ONpeIelieHue BEpPOSTHOCTH, €ro OCOOGHHOCTHM M CBSI3b C
KJIACCUYE€CKUM OIPECICHUEM.

43. TlonHas rpymnmna HECOBMECTHBIX COOBITUMN, TPOTUBOIOJIOKHBIE COOBITHUS, CBOMCTBA UX
BEPOSITHOCTEM.

44. 3aBuCHUMBIC U HE3aBUCUMBIC COOBITHS. Y CITOBHBIE M 0€3yCIIOBHBIC BEPOSITHOCTH.

45. TeopeMbl yMHOKEHUS BEPOSATHOCTEH.

46. TeopeMbl ClI0’)KEHUS BEPOSATHOCTEH.

47. dopmyna nonHoM BeposiTHoCcTH. Dopmyiibl baiteca.

48. KomOuHaTopuKka: pa3MelleHHe, COYeTaHHs, IMEePEeCTAaHOBKHM U MEPECTaHOBKU C
ITOBTOPEHHUSIMH.

49. JluckpeTHble M HEIpepbIBHBIE CIy4yailHble BEIHYMHBL. 3aKOH pacHpeeseHHs
CITy4aifHOM BEIMYUHBI U CIIOCOOBI €ro 331aHusl.

4.4. OueHo4YHbIE CPEACTBA IJIsl MPOBEIECHUSI MPOMEKYTOUHONH aTTeCTANA

Bonpocs!l nJs 3k3aMeHa
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1. Marpuusl. Onepaunn Hag MatpuaMd. OCHOBHBIE CBOMCTBA ONlepalluii HaJ MaTPULIAMH.

2. Omnpenenuteny KBaJpaTHBIX MaTpULl: ONpEIeNeHHEe U OCHOBHBbIE CBOWCTBA. MHUHOpPHI U
anre0panvecKue IO OJIHCHHUS.

3. OOparnas maTtpuna. Berauciaenue o0paTHoit MaTpuilsl. CBoWCTBa 00paTHON MaTPUIIHL.
Onpenenenne CIIY.
Pemenue cucrem ypaBHeHuit metogom Kpamepa.
Pemenue cucrem ypaBHeHui meTonoM ["aycca.
Perienne crucTeMbl TMHEHHBIX YpaBHEHUI B MATPHUHON Qopme.
Ilonatne BekTopa. JIMHEWHBIE oOmepalMy HaJa BEKTOpaMH, HUX cBoWcTBa. Teopema o
KOJJIMHEApHBIX BEKTOPaX.

9. Ilpoekuusi BekTopa Ha och. OCHOBHBIE CBOMCTBA MPOEKIHMH. YTOI MEKIY BEKTOPAMU.
VYroxa BekTopa ¢ ocbto. [ToHsaTHE 6a3nca BEeKTOPHOT'O MPOCTPAHCTBA.

10. [HeiictBUs HaJa BEKTOpaMH, 3aJaHHBIMM CBOMMH KOOpAMHATaMH. Monaynb BeEKTOpa.
KoopanHathl Npou3BOJILHOTO BEKTOpA B 1IEKAPTOBON CUCTEME KOOPAUHAT.

11. CkanspHOe IpOU3BEIEHUE IBYX BEKTOPOB.

12. BexTopHOE NMPOU3BEICHNE BEKTOPOB.

13. CmemaHHOe poU3BeCHNE BEKTOPOB.

14. YpaBHeHue NpsMOH Ha TUIOCKOCTU. BHUIBI ypaBHEHUS MTPSIMOIA.

15. VYroa Mexay npsMbIMH. Y CJIOBHS MAPAJIEIBHOCTH U NEPIEHAUKYIIPHOCTH MPSIMBbIX.

16. VpaBHeHHE TIUIOCKOCTH, NPOXOAAIICH Yepe3 3aJaHHYyI0 TOYKY IEpIEeHINKYISIPHO
3alaHHOMY BekTopy. MccnenoBanue o01iero ypaBHEHuUS MIIOCKOCTH.

17. Kanonuueckoe ypaBHEHHE MpPSMON B MPOCTPAHCTBE. YpaBHEHUE MPAMOH, MPOXOonsleit
yepes3 JBE pa3JIMYHble TOYKU IPOCTPAHCTBA.

18. Yronx Mexay MJIOCKOCTSAMH. YTON MEXAY HPSIMBIMA B TPOCTPAHCTBE. YTOJ MEXKIY
MPSIMOM U IIOCKOCTBIO.

19. KoMmIuiekcHbIE Yucia U JeHCTBUS Hall HUMU.

20. ITorsiTHE 4YHUCIIOBOW TMOCJIENOBATENLHOCTH. beckoHeYHO Maible TepeMeHHbIe, UX
CBOICTBA.

21. Tlpenen mepeMeHHO BennauHbI. OCHOBHBIC CBOMCTBA MPEIEIIOB.

22. Tlonsitue OeckoneuHo Mamnod ¢GyHkiuu. [loHsATHE OECKOHEYHO OONBIIONH (YHKIIHH.
[Tonsitne orpanndeHHol GpyHKIMH. OCHOBHBIE CBOMCTBA O€CKOHEYHO MaJBIX (DyHKIIMH.

23. Ilpenen ¢pynkiuu. OCHOBHBIE CBOWCTBA MPEIEIIOB.

24. TlepBbiii 3ameuatenbHblii  mpemen. (IIpumepsl.) Bropoil 3ameuaTenbHBI mpenen.
(ITpumepsr).

25. HenpepbiBHOCTD yHKIMHU B Touke. CBOICTBAa HENPepBIBHBIX (GyHKIMK. HempepbBHOCTH
3JIEMEHTApHbIX (PYHKIUH.

26. Touku pa3psiBa 1-ro 1 2-T0O ponoB.

27. AcumnToTel. BepTukanbHble acCUMNTOTHL. Y CJIOBHS  CYIIECTBOBAHMS  HAKJIOHHBIX
aCUMIITOT

28. Ilonatne mpou3BOIHOW. 3ajnauM, MPUBOAAIIME K  IMOHATUIO  IPOU3BOIHOM.
I'eomerpuyeckuii 1 SdKOHOMUYECKUNA CMBICI IIPOU3BOHOM.

29. Tabnuia npou3BOIAHBIX MIEMEHTAPHBIX (DYHKIUH.

30. OcHoBHble npaBwia AuddepeHupoBanus QyHKIUI.

31. IMonstre HempepblBHOCTH (GyHKIUU. CBSA3b HEMPEPHIBHOCTH U AU (epeHInpyeMoCcTH
¢byHkuu. OCHOBHBIE CBOWCTBA HEMIPEPBHIBHBIX (DYHKIIUI.

32. uddepennupoBanue cioxHo GyHKiuu. JuddepeHnupoBanre ooOpaTHor GyHKIIUH.

33. Juddepenunpoanne QyHkuuM, 3agaHHON HesBHO W (yHKuuu. Jlorapudmuueckoe
nuddepeHupoBaHue.

34. Ilonstue pauddepenuuana ¢ynkuuu. CBs3p auddepeHnuana ¢ MPOU3BOIHOM.
I'eomerpuyeckuii cmbica auddepennnana. MaBapuaHTHOCTH U ddepeHimana nepBoro nopsaka.

35. IpousBonusbie u qudepeHIHanbl BBICIIHUX MOPAAKOB. CMBICT BTOPOM MPOM3BOIHOM.

36. IonsTtue sxcTpemyma ¢yHkunu. Heobxommumoe ycinoBHe CyIecTBOBAaHHS YKCTpemMymMa. 1 -

0€ NOCTATOYHOC YCJIOBUA CYHICCTBOBAHHEC CYHICCTBOBAHUA SKCTPpEMYMaA.
22

©No A



37. MonsaTtue sxcTpemyma ¢pyHKunu. Heobxoamumoe ycioBHe CyIeCTBOBaHHS dKCTpeMyma. 2-
0€ JI0CTaTOYHOE YCIIOBHS CYILECTBOBAHUE CYILIECTBOBAHUS SKCTPEMYMA.

38. Ompenenenue BEITYKIOCTH U BOTHYTOCTH (DYHKIIUH. Y CJIOBHS BBITYKIOCTH (PYHKITUH.

39. Ompenenenue BHITYKIOCTH U BOTHYTOCTH (yHKIMU Touku nmeperuda.

40. IlepBooOpa3Has, MpaBUIO HAX0XKIEHUS, OCHOBHOE CBOMCTBO I1EPBOOOPA3HOM.

41. HeompeneneHHbIN U O peeeH bl U HHTEerpal.

42. ®opmyna Hetotona—JleiiOHuna. Berancienue HHTErpaios.

43. TlpumeHeHUE OIPEACICHHOr0 HWHTErpaiga sl HaxXOXXJISHUS IUIONIAJH KPUBOJIMHCHHOM
Tpamnenuy.

44. Tlonarue cmy4yaitHOro coObITHs. Anredpa COOBITHA.

45. Omnpenenenue BEpOATHOCTEHN (KIaCCHYECKOE, CTATHCTUYECKOE).

46. OcHOBHBIE CBOMCTBA BEPOSITHOCTH.

47. Teopema 0 MOJHOI BEPOSTHOCTH.

48. ®opmymna baiieca.

49. CnyuaiiHast BenM4MHA ¥ QYHKIUS paclpeneneHus

50. JuckpeTHbIE CTydaliHbIC BEINYHHEI
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Hpnaoxenue 1
JIMCT nepuoanvecKux NpoBepok padoyeil mporpaMmal
U MH(pOpMAaLUs 0 BHECEHHbIX H3MEHEHHUAX

JIOIKHOCTHOE JIHIIO, [TorpeGHOCTH ndopmanus o
MIPOBOJIUBIIIEE TTPOBEPKY: B KOPPEKTUPOBKE YKa3aHUEM p
Hara BHECEHHBIX
®.1.0., 10IKHOCTD, COOTBETCTBYIOLIUX PA3JAEIOB HAMEHEHISX

MOJINCH paboueil mporpaMMbl
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