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1. ACIIOPT PABOYEM ITPOIr'PAMMbBI YUEBHOM JUCITATIIAHBI

1.1. Ob6aacTh NpUMeHEHH s POTPaAMMbI

Pabouas nmporpamma yuebnoi qucuurmasl OITL. 01. «MaTtemaTndeckre METOAbl PEeIICHUs
NPUKIAIHBIX  Npo(ecCHOHANBHBIX  33Jau»  SBJISETCS YacTbl0  MPOTrpamMMbl  MOJATOTOBKHU
crnenuanuctoB cpeanero 3BeHa (IIIICC3) B coorBerctBuu ¢ ®I'OC CIIO mno cnenuaibHOCTH
21.02.20 IlpuxnagHas reoae3usi.

1.2. MecTto qucuuminnbl B crpykrype OITIOIT

VYyeonas mucummmaa OIIL. 01. «Marematudeckue METOABI PEIICHUS TMPUKIATHBIX
npodecCHOHANBHBIX 3a/lay» OTHOCUTCS K rpynne auciurumH Ol — obmenpodeccnonanbHbIN
LUKJT.

Juctiumumna  OIIL.  01. «MaremaTtudeckue  METOABl  pPEUIEHUS  MPHUKIaJHbIX
npodecCHOHANBHBIX 337]a4» PEaTU3yeTcsl B TPETbeM CEMECTpe MPH CPOKE MPOrpaMMbl MOATOTOBKU
CIEIMAIIMCTOB CPEIHETO 3BeHa cpeaHero npodeccroHanbHoro 3 roga 10 mecsies.

1.3. leau u 3a1a4u y4eOHOIl THCHMIUIMHBI - TPEOOBAHMS K Pe3yJabTaTaM OCBOEHHS

y4eOHOM TMCHMIINHBI

Copnepxanue aucuuruinabl OIILL. 01. «MaremaTudyeckue METOIbl PEIICHUs MPUKIATHBIX
npodeCCUOHAIBHBIX 3aJauy» HalpaBJIEHO Ha JOCTIKEHHE ciexyrouel ueam: (HopMUpOBaHHE
YCTOMYMBBIX 3HAHUM M HABBIKOB 10 IPUMEHEHUIO MAaTEMaTUYECKOI0 UHCTPYMEHTApUs K PELICHUIO
TEOPETUYECKUX U MPAKTUYECKUX IPOPECCHOHATBHBIX 3ajay.

3apaun aucuuniauMHbl: yueOHas auciuiummHa OIIL. 01. «Marematuueckue MeETOMbBI
peleHHs] NPUKIAJAHbIX NPo(ecCHOHATBHBIX 337au» OPUEHTUPOBAHA HA JIOCTHKEHUE CIETYIOLINX
3az1a4:

—  peleHHe NPUKIAAHBIX 33/1a4 B 0071acTH Npo(ecCHOHATbHOM e TeIbHOCTH;

— 000CHOBaHHWE 3HAYCHHWE MATEMaTHKH B MPO(ECCHOHATBHOW JAEATEIILHOCTH W TIPU
OCBOCHHMH OCHOBHOH MpodecCHoHAIBHOM 00pa30BaTEeNbHOM MTPOTPAMMEI 110 CIIEIIHATLHOCTH;

—  H3YYUTh OCHOBHBIE MaT€MaTHYECKHE METOJbl PELIeHUs MPUKIAAHBIX 3a7a4y B 00JIACTH
npodecCHOHATBLHOMN 1eATENTbHOCTH.

B pesynbrare ocBoeHuUs yueOHOW TUCIUIUIMHBI Y YUYaIIerocs J0JKHbI ObITh CPOPMUPOBAHBI
CIIEYIOIINE KOMIIETCHIINN:

[1IK.1.6. TIpoBomuTh crenuagbHBIE TEOJNE3NYECKHE M3MEPEHUS TMpPH OKCIUTyaTaluu
MOBEPXHOCTU U HEZIP 3EMIIH.

[1K.1.7. BpINOAHATH NEPBUYHYIO MaTeMaTUYECKyI0 OOpabOTKy pe3ylbTaToOB MOJIEBBIX
TeOJE3NYECKUX HU3MEPEHHH C HCIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX IPOTPAMM,
AQHAIN3UPOBATh U YCTPAHATh NPUYMHBI BOSHUKHOBEHUS Opaka 1 rpyObIX OIIMOOK U3MEPEHUH.

C menbio OBNAJEHUS yKa3aHHBIM BUAOM NPOQECCHOHATBHON  JESITEIbHOCTH H
COOTBETCTBYIOIICH OOIIEH KOMIIETEHIIMH OOYYaloIIUUCS B XOJ€ OCBOCHUS MaTeMaTHYE€CKOTO H
00I11ero €CTeCTBEHHO-HAyYHOI'0 Y4eOHOr0 LUK JOJDKEH:

UMeTh NPAaKTHYeCKHil ONBIT — pCHICHUS [NPUKIAAHBIX 3amad B o0yacTu
npodeCcCUOHATBLHOM 1A TETbHOCTH.
yMeTb:

—  BBLAEJSET U3 NPEUIOKEHHBIX 3a/1au T€ 33J]au, KOTOPBIE CBSI3aHbI C PO eccHei;

— TPHUBOJUTH KOHKPETHbIE NMPUMEPHI, I/Ie MOTJIa Obl MPUTOJUTHCA Ta WIM MHAs 00J7acTh
MaTEMAaTHKH;

—  OLEHUBATH NPAKTHYECKYIO 3HAYMMOCTh PE3YJIbTATOB ITOUCKA.

3HATh:

—  aJrOpUTMBI BBINOJHEHHS pabOT M pelieHHs 3a1ad IMOPSAIOK OILEHKH pe3yabTaToB
pelIeHus 3a/1a4;

— TpUEMBbI CTPYKTYpHpoBaHus uHpopmanuu; Gopmatr opopMIIeHHs pe3ylbTaToB MOUCKa
uHpOpMaLnH;

—  BIIQJIETh COBPEMEHHOW HaY4YHOH U NpodecCuOoHaIbHON TEPMUHOIIOTHEH;
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—  BO3MOJXKHBIC TPAEKTOPHH MPO(HECCHOHATBHOTO Pa3BUTHS U CAMOOOPA30BaHUS,

— 3HAYCHHE MAaTEMAaTHUKU B MPO(ECCHOHATBHON NEITEIbHOCTH U IPU OCBOCHUH OCHOBHOM
npodeccroHaIbHOM 00pa30BaTEIHLHOM MPOrPAMMBI 110 CIICIIMATBHOCTH;

- OCHOBHBIC MATEMAaTUYCCKUC MCTOJAbl PCHICHUA IMPUKIAIHBIX 3ada4 B O6HaCTI/I
po(hecCHOHATTLHOM e TEIIbHOCTH,

—  OCHOBHbIC MOHATHS ¥ METOJIbl MATEMATUIECKOTO aHAIN3a, TMHEHHOM aareOpbl, TEOPUH
KOMIUIEKCHBIX YHCEIl, TCOPHU BEPOSITHOCTEH M MATEMAaTHIYECKOW CTATHCTHKH,

—  OCHOBBI HHTETPAIBHOTO U JU(PPepeHINATBHOTO HCUUCIICHHUS.

1.4. O6masi TpPy10€eMKOCTh TUCIHIIHHBI

MaxkcumanbHOi y4eOHOW Harpy3ku oOyuaromierocsi (Bcero) 72 daca, B TOM 4YHCIE:
00s13aTeIbHON  ayIUTOPHOM Y4eOHOW Harpy3ku oOydaromerocss - 64 dYaca, HpOMEXKYyTOYHAs
arrecTanus — 6 yacoB, KOHCYJIbTaMA — 2 yaca.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

2.1. O0beM TUCHUIIMHBI M BBl Y4eOHBIX 3aHATHI

Bun y4eOHbIX 3aHATHIA

O0BéM yacoB

Cemectp HTroro
3

MakcumajibHa yyeOHasi HATPYy3Ka (Bcero) 72 72
Oobs13aTesibHAsE AyAUTOPHAs yueOHAsi HATPYy3Ka (Bcero) 64 64
B TOM 4MmcJie:

- JCKINH 32 32

- IPAKTUYECKUE 3aHATHUS 32 32
Koncynbranumn 2 2
dopMa NMPOMEKYTOUYHOI aTTeCTANMH IO JUCIHHIINHE 6 6

- 9K3aMeH




2.2. Tematuyeckuii njan u cogep:xkanue gucuunannsl OIILL. 01. «MaTemaTHyecKHe MeTObI pellleHNsl MPUKJIATHBIX MPO(eCCHOHATBHBIX 32124

HanmenoBanmue pa3jiesioB Conep:xanue yueOHOro MaTepuasia, JJadopaTopHbie U NPAKTHYECKHE 3aHATHS, BHEAYIMTOPHas O0bem
H TeM (camocTosiTesIbHAs) yueOHasi paboTa 00yyalommxcs, Kypcoasi padora (mpoekr) 4acoB
1 2 3
CEMECTP 3
Pasznen 1. OcHOBBI JIMHEHOM aJIredpbl
Tema 1.1. Conep:kanue yuyeOHOro MaTepuaJa: 4
Posib MaTemaTuku B Jlekumusi: MaTtematuka B HayKe, TEXHHKE, WH(OPMAIMOHHBIX TEXHOJOTHSIX M IMPAKTUYCCKOW ICSITEILHOCTH. 2
COBPEeMEHHOM MHpe. Martpuupl, BUabl MaTpHIL], UX CBOMCTBA. OCHOBHBIE ONlEpAllUX HAJl MaTPULIAMHU.
Martpuusl u geiictBus Haa |IIpakTudeckoe 3aHsaTHe: [[eliCTBYUS HaJ MATPULIAMH. 2
HUMHU
Tema 1.2. Conep:xanue yueOHOro MaTepuasa: 4
Onpenenurensb. CooiictBa |Jlekuusi: Omnpenenurenu, ux cBoiictBa. CrocoObl BEIUKUCICHHS ONpeaenuTeneit 2-oro, 3- ero nopsaka. O6parHas 2
onpeaeauTeNs MaTpHULa.
IIpakTnueckoe 3ansaTue: Borunicnenue onpenenurens. Haxoxnenue o06paTHoil MaTpHIIbL. 2
Tema 1.3. Coaep:xanue yueOHOro MaTepuasa: 4
Onpenenenue cucrembl |Jlekuusi: OCHOBHBIE TOHSATHS M OINpeNeiCHHs: OOIIMNA BHUJ CHUCTEMbl JIMHEWHBIX YypaBHEHUN, COBMECTHO 2
JIMHENHBbIX YPABHEHUI.  |ONIpE/ECIICHHBIC, COBMECTHO HEOIPECIICHHbIC, HECOBMECTHBIE CHUCTEMBI JIMHEWHBIX ypaBHEHMI. Pemenue cucrem
Pemenne cucreM JIMHEHBIX | THHEHHBIX ypaBHeHUH 1o (hopmynam Kpamepa u metogom ["aycca.
YPaBHEHHI1. IIpakTnyeckoe 3ansaTHMe: Pemienue cucreM ypaBHeHuM wmeroaamu Kpamepa, ['aycca, meromom o0paTHOi 2
MaTpUIbI.
Pa3nes 2. OcHOBBI aHAJIMTHYECKOI TeOMeTpHH
Tema 2.1. Conep:xanue yueOHOro MaTepuasa: 4
I[IpsimoyrosibHast u Jleknusi: Cucrembl KOOpAMHAT HAa IUIOCKOCTH M B IpocTpaHcTBe. DOpMynbl Mepexoaa U3 OJHOW CHCTEMBI 2
NMOJIAPHAS] CUCTEMbI KoopauHAT B Jipyryto. OnpeneneHue BEKTOpa, NCUCTBUS ¢ BEKTOpaMH, KOOPJAWHATHI BEKTOpa, HAXOXKIEHUE yTiia
KoopAuHAT. OCHOBBI MeXay BekTopamu. CKalsipHOE, BEKTOPHOE, CMEIIAaHHOE MPOU3BEIECHNE BEKTOPOB.
BEKTOPHOM aJiredpsbl. IIpakTuyeckoe 3ansaTHe: [[elicTBUS C BEKTOpaMH, KOOPJIUHATHI BEKTOpa, HAXOXKJICHUE YIila MEXY BEKTOpPaMHU. 2
CkansipHO€, BEKTOPHOE, CMEIIIAHHOE POU3BEJEHUE BEKTOPOB.
Tema 2.2. Coaep:xanue yueOHOro MaTepuaJa; 4
YpaBuenusi npsimoii Ha  |Jlexkuusi: OOmiee ypaBHEeHHE IMJIOCKOCTU. B3ammHoe pacnonokeHue miockoctedl. Pasnuunble 3a1aHus TPSMBIX. 2
IUIOCKOCTH U B B3anMHoe pacnionokenne npsaMbpIx. BzanmMHoe pacnoyioxkeHue npsiMoi B IITOCKOCTH
IIpakTHyeckoe 3aHATHE: 33/]a4l HA COCTABIICHUE YPAaBHEHUN U MOCTPOEHUE MPSAMBIX U IJIOCKOCTEH. Bhiuncnenue 2

NPOCTPAaHCTBe.

3JIEMEHTOB TPEYroJIbHUKA, €ro P 1 S KoOOpAMHATHBIM METOIOM.
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Tema 2.3.
JIuHUM ¥ NOBEPXHOCTH 2-
0ro nopsijaka.

Conep:kanue yuyeOHOro MaTepuaJa:
Jlekuusi: YpaBHEHUE JIMHUKA BTOPOTO TOPSIKA HA IUIOCKOCTH (OKPYKHOCTbB, SJUIUIIC, TUiepOoia u mapaboia).
[ToBepxHOCTH BTOPOTO MOPSIKA.

N B

IIpakTnyeckoe 3ansaTHe: HaxoxaeHue nmapaMeTpoB KpUBBIX BTOporo mnopsaka. [locTpoeHue KpuBBIX BTOpPOTO 2
MopsAKa.
Pa3nes 3. Teopusi KOMILIEKCHBIX YHCeJ
Tema 3.1. Coaep:xaHue y4eOHOro MaTepuaJa: 4
®opmbl koMILIekcHOTo  |Jlekumsa: [loHATHE KOMIIJIEKCHOrO 4uCIla, €ro reomerpudeckas uHTepnperanus. @opmbl KOMIUIEKCHOIO 4MCIIA. 2
yuciaa. Pemenue Apudmernueckue onepanuy HaJ KOMIUICKCHBIMM 4YHCIaMM, 33JaHHBIMU B pa3iMuyHbIX (opmax. Pemenue
YPABHEHMIA. KBaJIpaTHBIX YPAaBHEHUH C OTPULATEIbHBIM JUCKPUMHUHAHTOM.
IIpakTHyeckoe 3anATHE: J[eliCTBUS C KOMIUIEKCHBIMU YKClIaMU. Pellienne ypaBHEHU. 2
Paznen 4. OcHOBBI MAaTeMATHYECKOI0 AHAJIM3A
Tema 4.1. Conep:xanue y4eOHOro MaTepuasa: 4
®ynkuus. [penen Jlexuusi: [lonstue QyHKUIMHU, ee CBOWCTBa, crocoObl 3amanus. OnpeneneHue mpeaena (QYHKIHH;, TEOPEMBI O 2
¢pyHkuum. npenenax. HenpeprelBHOCTD (hyHKIIMU.
IIpakTuyeckoe 3aHsTHe: PackpbiTHE HEONpeneIeHHOCTeH. «BeCKOHEUHO Malibie W OCCKOHEYHO OOJIbIIHE 2
BEJINYUHBI)

Tema 4.2. Coaepixanue yueOHOro MaTepuaJa: 6
AnddepennuannHoe Jleknusi: OrnpezneneHne MPOU3BOJHOM, €€ T€OMETPUYECKMH M MEXAHMYECKUH CMBICI, MpPaBHJIa HAXOXKICHUS 2
HCYHCJICHHE. pou3BoHOMU. [Ipon3BOJHBIE OCHOBHBIX M CIOKHBIX (YHKIUH. PackpbiTue HeonpeaeneHHOCTEH C MOMOIIbBIO

npaBuia Jlanurans. MoHOTOHHOCTh (GyHKIMU. HaxoxaeHue 3KCTpeMyMOB IO MPOM3BOJHON MEPBOro MOpsaKa
Brinykiiocts, BoruyTocTh QyHKIMH. HaxoxaeHue Touek nepernda 1no npou3BOAHON BTOPOro nopsaka. OyHKINU
HECKOJIbKUX NepeMeHHbIX. [loHsaTne yacTHO# mpousBonHoW. HanbGonblee, HauMeHblIee 3HaueHHE (YHKLIUU Ha
MIPOMEXKYTKE. 4
IIpakTnueckoe 3ansitue: Beruucienue npousBoaHoi GpyHkiun. ViccienoBanue QyHKIMM U IOCTPOEHUE rpaduKa.
Tema 4.3. Iluddepennuan (CoaepxaHue y4eGHOro MaTepuasa: 4
¢pyHkuum. Jlexuusi: Onpenenenue quddepeHimana 1 IpUMEHEHUE ero K pa3InYHbIM NPUOIMKEHHBIM BEIYUCIICHUSIM. 2
IIpakTnueckoe 3ansaTHe: Borunicnenue npubnkeHHbIX 3HaueHUH GyHKIMU. OlIeHKa MOTPEIIHOCTH 2
Tema 4.4. Coaep:xanue yueOHOro MaTepuaJa: 6
HNuTterpanbHoe ucuncienne |Jlexknusi: Heonpenen€Hublil uHTErpaji, ero cpoiicTBa. BeluncieHue HeonpeAenéHHOr0 HHTErpana MeToJaMu 4
(pynkuuu oqHoi HETMOCPEJCTBEHHOT0 HMHTETPUPOBAaHUS U TOACTaHOBKH. OmnpenenéHubii wuHTerpan. OcHoBHas Qopmyna
nepeMeHHOU MHTErpaibHOro ucuucienus. [Ipunoxxenus onpenenéHHOro MHTErpajia B reoMeTpuu (IUIOLaab KPUBOJIMHEHHOM
Tpamnenuu, 00bEM Tel BpalleHus, JUTMHA TyTH)
IIpakTnyeckoe 3aHsTHe: BhlunciieHne HEONpeAENeHHOrO0 WHTErpana pasiuuHbIMH criocoOamu. [IpunoxeHus 2

OIMPCACIICHHOI'O MHTCIrpaJia.




Tema 4.5. Conep:xaHue yueOHOro MaTepuasa: 4
JuddepenunanbHbie Jlekuusi: OmnpeneneHue OOBIKHOBEHHBIX JU(QepeHInaIbHbIX YypaBHeHHH. Permenue auddepennuansuoro 2
YPaBHEHHUS. ypaBHenus. 3anada Komm. Bunel nuddepennmansupix ypaBHenuil. [Ipocreiiinne ypaBHEHUS ¢ pa3AemsiOUIIMU
IIEPEMEHHBIMH.
IIpakTuyeckoe 3anaTHe: Pemenne nuddepeHmaibHbIX YPaBHCHHIA. 2
Pa3nes 5. OcHOBBI TeOpHH BEPOATHOCTEH M MATEMAaTHYeCKOM CTATHCTHKH
Tema 5.1. Conep:kanue y4yeOHOro MaTepuaJa: 4
DjieMeHThI KOMOUMHATOPUKH [Jlekumnsa: OCHOBHbIE MOHATHS KOMOMHATOPUMKM. 3aJauyd Ha IMOACYET 4YHCIA pa3MEIICHHH, IEepECTaHOBOK, 2
coueranuid. Pemenue 3amau Ha mepebop BapuanToB. Popmyna 6mHoma HproroHa. CBoicTBa OMHOMHHAIBHBIX
kodpunuentos. Tpeyronpuuk [lackans.
IIpakTnueckoe 3ansaTue: [IpaBuina komOuHaTopuku. Pemenue koMOMHATOPHBIX 3aAa4. Pa3Menienus, couetaHus 2
n nepectaHoBkH. bunom Herotona u tpeyronsauk [lackans.
Tema 5.2. Conep:xanue y4eOHOIro MaTepuasa: 4
DJIeMeHThI TeOpHuu Jlekumsi: CoObITHE, BEPOSITHOCTh COOBITHS, CIOXKEHHE U YMHOKE€HUE BepoATHOCTEH. [loHsATHE O HE3aBUCUMOCTH 2
BEPOSITHOCTEI cobbiTuil. Kiaccuueckoe onpenenenue BeposTHOcTH. IlomHas BepositHocTh. Dopmyna baiteca, ¢opmyna
bepuymnu. (wactaele ciyuyam). JluckpeTHas ciy4yaiiHas BeJIMYWHA, 3aKOH €€ pacrmpeaenceHus. YucaoBbie
XapaKTePUCTUKU AUCKPETHON Ciy4aiiHON BennuuHbl. [loHsTHE 0 3aKOHE OONBIINX YHCET.
IIpakTnyeckoe 3anaTHe: Knaccuueckoe ornpesneneHue BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOpEMa O CyMMeE 2
BEpOATHOCTEH. Bruncnenue BeposiTHOCTEN.
Tema 5.3. Coaep:xanue y4eOHOro MaTepuaJa: 4
DJIeMeHTbI Jlekums: IlpencraBnenve naHHBIX (TaOdMIbBI, AMArpaMMbl, TpaduKH), TeHepalbHas COBOKYMHOCTb, BBIOOpKA, 2
MaTeMaTH4YeCKOi cpeaHee apupmernyeckoe, Meauana. [ToHsTue o 3ajauax MaTeMaTHUYECKOM CTaTUCTUKY.
CTATUCTUKH IIpakTnueckoe 3anaTHe: [IpeacraBneHne YMCIOBBIX JaHHBIX. PellleHue mpakTUYecKuX 3a4ad C NMPUMEHEHHEM 2
BEPOATHOCTHBIX METO/IOB.
Jexkumii| 32
NPAKTHYeCKUX 3aHATHH| 32
BCEI'O| 64




3. YCJIOBUS PEAJIM3AIIMUA PABOYEN MPOT'PAMMBI JIACHUATIJIAHBI

3.1. Ucnosib30BaHNe aKTHBHBIX M HHTEPAKTHBHBIX (DOPM NPOBedeHUs 3aHATHI

JInst MOATOTOBKYM CHEIHMATMCTOB CPEIHEr0 3BEHa B 00pa30BaTEIbHOM MpOIEcCce MIMPOKO
UCTIONIB3YIOTCS Takue (pOpPMBI TPOBEICHUS 3aHATHIA KaK:

KPYIJIBIHA CTOJI,

TPYIIIOBEIE AUCKYCCHH,
Kelc-3a1aHue u ap.
[Ipu peanuzanuu TpoGECCHOHATBHOTO MOAYJSA MPUMEHSIOTCS CIICIYIOIHE COBPEMCHHBIC
00pa3zoBaTebHbIC TEXHOJIOTUU:

TEXHOJIOTHS COTPYAHUYCCTBA;

TEXHOJIOTHS Pa3BUTHS KPUTHYECKOTO MBILIICHUS;
POOJIEMHOTO U JINYHOCTHO-OPUEHTHUPOBAHHOTO O0yUCHUS;
uH()OpPMaAIMOHHBIE TEXHOJIOTHH.

AKTUBHBIC U HHTEPAKTUBHBIE ()OPMBI IPOBEICHHS 3aHATHH, UCIIOIb3yeMbIe 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
HOpsLIKA.
IIpakTrHueckoe [IpaBuna komOuHaTOpHKH. Penenne
3aHSATHE KOMOMHATOPHBIX 3a7a4. Pa3mernienus,
2 ['pynnoBeie nuckyccuun
COYETaHHUsI U NIEPECTaHOBKU. buHOM
Herorona u tpeyronsauk [Tackans.
IIpakTrHueckoe [IpencraBneHue YUCIOBBIX JAHHBIX.
3 3aHATHE Pemrenne npakruueckux 3aaad ¢ Keiic-3ananue
IIPUMEHEHHUEM BEPOSITHOCTHBIX METOJIOB.

3.2. YyeOHoO-MeTOANYECKOE 00ecneueHne

OCHOBAHHMHU IPIAMBIX JOTOBOPOB

CBe,I[eHI/IH 00 QJICKTPOHHBIX IMMOJIHOTCKCTOBBIX PECypcCax, AOCTYII K KOTOPbIM oOecneunBaeTCs Ha

Ilepeuenn

JAOKYMCHTOB,

MOATBEPXKIAIOIIUX  HATUYME/TIPAaBO  HCMOJIB30BAaHUS  ITUGPOBBIX
(amexkTpoHHBIX ) 6ubIHoTeK, OBC

2023-
2024

KonTpaxt Ne 656/11Y ot 30.12.2022. (OBC

1. «ZNANIUM.COMb) 01.01.2023 — 21.12.2023
2. | Kontpakt Ne 411/1Y ot 10.10.2022. (OBC «Jlanby) | 12.10.2022 — 11.10.2023
3 ggléHIg{;);{;Lﬁié(gl;TpaKT Ne 225/1Y ot 25.07.2023 05.08.2023 — 04.08.2024
4 g;éﬁég(ﬁizﬁirﬁg;pam Ne 62/1Y ot 23.03.2023 01.01.2023 — 31.12.2023
5 JInnensuonusiit koHTpakT Ne 226//1Y ot 25.07.2023 05.08.2023 — 04.08.2024

(9BC IOpaiir — CTIO)



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 493/11V ot 11.11.2022 (OnexTpoHHBIE 11.11.2022 — 11.11.2023
dopmel yueOHUKOB aiist CITO)
7 Horosop Nel01/H2b/2097 ot 28.03.2017 28.03.2017 — 28.03.2022
" | (HaunonaneHas snexktponHas ouommorexka (HOB)) | (mposonramus qo 28.03.2027)
AKT BBOJIa B AKCIUTYaTaIui0 DJIEKTPOHHOU
8 | Gu6morexn BIAY Ne 33 or 19.01.2016 becepoutio

O06ecrieyeHHOCTh YUEOHOH JIUTEpaTypol Mpu peanu3aiuu pabodel mporpaMMeI
3.3.1. OcHOBHELIE€ HCTOYHUKH:

1. boprakoBckuii A. C. JluneiliHas anreOpa B NpuUMepax M 3agavyax [dIEKTPOHHBINA
pecypc]: Yuebnoe mocobue / A. C. boprakosckuii, A. B. IlaateneeB - Mocksa: OOO "Hay4Ho-
m3parenbckut  nentp HWHOPA-M", 2022 - 592 c. [OU] [OBC 3nanmym] URL:
https://znanium.com/catalog/document?id=400396

2. Bricmas MmaTematuka B yrnpakHEHHsIX H 3a1a4ax. Y. 1: [ygeOHOe mocoOue st By30B]:
B2 u/Il. E. lanko [u ap.] - M.: OHUKC, [2009] - 368 c.

3. Beicmias maremaTuka B yrnpakHEHUsX U 3aaadax. Y. 2: [yueOHOe mocoOue aiisi By30B|:
B2 u/Il. E. Jlanko [u ap.] - M.: OHUKC, [2009] - 448 c.

4. Beicmias MaremMaThka JUISI  OKOHOMHCTOB: YYEOHHK Ui CTYJIEHTOB BY3O0B,
oOydaromuxcs 1mo skoHomudeckuM cnenuansHocTsM / [H. 1. Kpemep [u np.]; mox pex. H. 111
Kpemepa - M.: FOuutn, 2010 - 480 c.

5. Hlepmmaer B. I'. Maremarnueckuii aHanu3 [JIEKTPOHHBIN pecype]: YuebHoe mocodue /
B. I'. lepmneB - MockBa: OOO "Hayuno-uzaarensckuii uentp MHO®PA-M", 2023 - 288 c. [DU]
[DBC 3unanmym] URL: https://znanium.com/catalog/document?id=419610

6. I'mypman B. E. PykoBoacTBo K pemieHWIo 3aaad 1O TEOPHH BEPOSTHOCTEH W

MaTeMaTHYeCKON CTaTHCTUKe: ydyeOHoe mocobue 1isi cTyAeHToB By30B / B. E. I'mypman - M.:
Briciiee oOpazoBanue, 2009 - 405 c.

7. EpmakoB B. W. Teopus BeposiTHOCTEH M MaTeMaTH4ecKas CTaTHUCTHKA [AJIEKTPOHHBIN
pecypc]: Yue6Hnoe mocobue / B. . EpmakoB - Mocka: OOO "HayuHo-u3gaTensCkuil IEHTP
NHOPA-M", 2004 - 287 c. [OU] [9BC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=175707

3.3.2. lonoHUTEIbHbIE HCTOYHUKH

1. bapaymkun B. B. DOnementsl Bbicuiell marematuku. YdeOHMK. B 2-x Tomax. 1,
Maremaruka. DieMeHThl Beiciield MmaTeMaTuku: YueoHuk: B 2 tomax Tom 1 (CITIO) - Mocksa: OOO
«KYPCx», 2017 - 304 c. [DU] [DBC 3nanuym].

2. bapnymkun B. B. Dnemenrtsl Bbicmield MmareMmaTtuku. YueOHMK. B 2-x Tomax. 2,
MaremaTtnka. DJIeMeHTHl BbIciield MartemMaTuku: YuyeObnuk: B 2 tomax Tom 2 - Mocka: OOO
«KYPCy», 2017 - 368 c. [DU] [OBC 3nanuym].

3. IunaueB, B. C. Maremaruka: YueOuuk u mnpaxtukym / Illumages B. C.; mox pen.
TuxonoBa A. H. - 8-¢ u3a., ep. u gom .- DekTpoH. naH. - MockBa: M3nmarenserBo FOpaiit, 2019.-
447. - (IlpodeccuonansHoe obpazoBanue). [DU] [DBC Opaiit]. 4. I'yceB B. A. I'eometpusi: YuebHoe
nocooue / 'yce B. A., Koxyxos . b., [Tpokodrer A. A. - 2-e U311, UCHIP. U JOIL.- DJIEKTPOH. JaH. -
Mocksa: WznmatensctBo FOpaiit, 2019.- 280. - (IIpodeccuonanbnoe obpazosanme) [DU] [DBC
FOpaiirt].

3.3.3. MeToanueckue U3gaHus
1. Maremartuka [DNeKTpOHHBIN pecypc]: METOAMUYECKNE YKA3aHUS 10 OCBOCHUIO JUCLUIIINHBI
U caMmocTosTenpHOU pabore mis cnenmanbHocTH 21.02.20 Tlpukiagnas reoaesus /| BopoHexckuit
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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://znanium.com/catalog/document?id=419610

rOCyJapCTBEHHBIN arpapHbiii yHHBepcuTeT; [coct. M.B. TopemoBa] - Bopomnex: BopoHexkckuii
roCy/IapCTBEHHBIN arpapHbIil yHUBepcuTeT, 2023.

3.3.4. Ilepnoanueckue U3TaHUs

1. DxoHOMMKA U MaTeMaTHYECKUE METOJbI: )KypHal / yupeauTenb: AKaJeMUUECKUI HaydyHO-
U3JATEIbCKUI, MPOU3BOJICTBEHHO-TIONUIPAQUIECKU U KHUTOPACIPOCTPAHUTENIBCKANA — LEHTP
Poccuiickoii akagemun Hayk "M3narenscTtBo Hayka " - MockBa: Hayka, 1965-

3.3.5. MarepuajabHO-TeXHHYECKOEe H POrpaMMHoe of0ecrniedeHue

CBenieHHs 0 IPOrpaMMHOM 00ecrieueHUH 00LIero Ha3HaueHus!

Ne HasBanue Pasmenienue
1 | Onepaunonnsie cuctembl MS Windows /Linux /Peq OC TK s Hog?xgoyl cet
5 [Makersr opucHbIx npuinoxxennt MS Office / [1K B nokanbHO# ceTn
OpenOffice/LibreOffice BIrAy
[Tporpammel s mpocmoTtpa ¢aitnos Adobe Reader / DjVu [1K B noxanbHO# ceTn
3
Reader BI'AY
4 | bpayseps! SAnnekc bpaysep / Mozilla Firefox / Microsoft Edge HK s ﬂogggon et
[IK B noKanbHOM ceTn
5 | AntuBupycHas nporpamma DrWeb ES BIAY
. [IK B nokanbHOM ceTn
6 | Ilporpamma-apxuBarop 7-Zip BLAY
7 | Mynberumenua npourpeiBarens MediaPlayer Classic HK s ﬂogggon et
8 | [nardopma onnaita-o0y4deHus eLearning server HK B s1oKkabHOi cern
BIr'AY
9 | Cucrema xommbrotepaoro tectupoBanus AST Test TK B nokaibHoi cetn
BIr'AY
Crienan3upoBaHHOE MPOTPAMMHOE OOECTICUeHHE
Ne HasBanue Pasmemenue
1 |T'eoundopmanuonnas cucrema ArcGIS Workstation IIK ayn. 16, 18 (K9)
2 |T'eoun¢opmanmonnas cucrema ObjectLand IIK B noxanbHoM cetn B'TAY
3 |Ilaker cTarucTrueckoil 00pabOTKM JaHHBIX Statistica IIK B noxanbHoM cetn B'TAY
4 Cuctema  aBTOMAaTH3MPOBAHHOTO  MPOEKTHPOBAHUS U K B nokansioil cetn BEAY
yepueHust Autocad
5 |Cucrema TpexmepHoro moaenupoBanus Kompas 3D [IK B nokanbHOM cetn BIAY
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[Tomemenus 1 BeieHUst 00pa30BaTEILHOTO MpoIiecca U 000py10BaHUE
J1st KOHTaKTHOW pabOTHhI

HanMmeHoBaH#e MOMEIIEHUH ISl IPOBEJCHUS BCEX BUJIOB
y4eOHOM eI TeTbHOCTH, IPEAYCMOTPEHHOM y4eOHBIM
IUTAHOM, B TOM YHCJIC TIOMEIICHUS JIsl CAMOCTOSTEIHbHON
paboThl, ¢ yKa3aHHUEM IePEUHs] OCHOBHOTO
o0opyioBaHus1, y4eOHO-HATJISAHBIX TOCOOU 1
UCIIOJIB3yEMOT0 IPOTPAMMHOTO 00eCTICUSHHSI

AJipec (MECTOIOIOKEHNE) TOMEIICHHI
JUTSI TIPOBEJICHUS BCEX BHJIOB YUCOHOM
JIEATEIbHOCTH, IIPEyCMOTPEHHON
y4eOHBIM TUTAHOM (B Clydae peaan3aluu
00pa30BaTeNbHOI MPOTrpaMMbl B CETEBOU
(hopMe JOTOJIHUTEIBHO YKa3bIBACTCS
HanMCHOBAHUC OpraHu3alnuu, € KOTOpOﬁ
3aKJIFOYEH JIOTOBOP)

VY4eOHble ayAUTOPUH [T TPOBEACHUS YICOHBIX 3aHATHH.
Komrmekr  yueOHOM  meOenu,  NMPE3CHTAIIMOHHBIN
KOMIUIEKC, JIEMOHCTPAIIMOHHOE 000pYyIOBaHUE U y4eOHO-
HarJsiHbIe TOCOOMS: JI0CKa MarHuTHas, J1abopaTopHoe
obopynoBanue: nuHelka J[poObIiieBa, mIaHUMETP

KommutekT yuebnoit mebenu, KK TeneBuszop, MapkepHas
JIOCKa, JIEMOHCTpAIMOHHOE O0OpyJOBaHWE U ydeOHO-
HarJsSIIHBIE  TIOcOOusA, JabopaTopHOe 00OpYIOBaHUE,
KOMIIBIOTEPHAs] TEXHUKA C BO3MOXHOCTBIO MOAKIIOUEHUS
Kk certu "HWHrepHer" wu obecrneueHueMm JocTyna B
SIEKTPOHHYIO nHGOPMaIMOHHO-00Pa30BaTEIbHYIO
cpemy, HUCIOJIb3yeMOe MporpaMMHOe obecreueHne MS
Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SIugekc bpaysep/ Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice

Kommnekt  ydeOHOM  meGenn,
obopynoBaHue u y4eOHO-HaTJIsATHbIE
reofie3uueckue  Opubopsl  (TEOHOJNHT,
JJNIEKTPOHHBIA  TaXxeOMETp, JJEKTPOHHBIM  HHUBEIHD,
Ja3epHbI  NaJbHOMEp, CIYyTHHKOBAs  ammaparypa,
pamuocucTema), 1abopaTtopHoe 000pyI0BaHUE: IITATUBHI,
peiika HMBEIMpHas, JIEHTa 3emJieMepHas, OaliMak
HUBEJIHMPHBIN, THHEeNKa J[poObiieBa, NIaHUMETPHI

JIEMOHCTPAIIIOHHOE
nmocoous:
HUBETUD,

Me0enu,  JEMOHCTPAIMOHHOE
yueOHO-HarsTHbIe rmocoous,
nuHeika J{poOsiiesa,

Kommnekr  yueOHOM
obopynoBaHue U
nabopaTopHoe 000pyIOBaHUE:
TUTAHUMETP, KyPBUMETP

394043, BopoHexckas 00macTh, T.
Boponex, yn. Jlomonocosa, 811, kopr.1.
ayn. 217,222, 225

394043, BopoHnexckas 00jacTh, T.
Boponex, yn. Jlomonocosa, 811, kopm.1.
ayn. 227, 228

394043, Boponexckass o00xacTe, T.
Boponex, yn. Jlomonocosa, 811, kopr.1.
ayn. 120

394043, BopoHexckas 00macTh, T.
Boponex, yn. Jlomonocosa, 811, kopm.1.
ayn. 112, 113, 120, 210, 223, 224, 226,
229, 230, 232

st camocTosTeNnbHON paboThI

HanmeHnoBanue nmoMeneHuit AJjisi IpoOBEAEHUS BCEX
BUJIOB YU€OHOM JIeATENHHOCTH, IPEAYCMOTPEHHON
y4eOHBIM TIJITAHOM, B TOM YHUCJI€ TIOMEIIEHUS TS
CaMOCTOSITENILHOM paboThI, C YKa3aHUEM MEPEUHS
OCHOBHOTO 00OpY/I0BaHUs, y4eOHO-HATIISTHBIX
MOCOOMH U UCTIONIE3YEMOTO MPOTPAMMHOTO
obecrnieueHus

Anpec (MecTonosoKeHne) MOMeIIeHUH 11s

MMPOBCACHUA BCCX BUI0OB yqe6H0171

NeSITeNIbHOCTH, ITPETYyCMOTPEHHON y4eOHbIM

IUTaHOM (B cly4ae peaju3aliu
00pa3oBaTeIbHON MPOTPaMMBI B CETEBOI
(opMe TOTIOTHUTENBHO YKa3bIBACTCS
HaMMEHOBaHME OPTaHU3alMH, ¢ KOTOPOH
3aKJIFOUYEH JOIOBOD)
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[TomerieHus 17151 CaMOCTOSITEBHOM paboTHI.
Kommiekr yuebnoit wmebemn, XK TtemeBusop,
MapKepHast JI0CKa, JEMOHCTPAIlMOHHOE
obopynoBaHne #  y4yeOHO-HATJISTHBIE TOCOOUS,
naboparopHoe  00OpyIOBaHHE,  KOMIIBIOTEpHAs
TEXHHKAa C BO3MOXKHOCTBIO MOJKIIOUEHHUS K CETH
"UutepHer" w  obOecneueHueM  JocTyma B
ANEKTPOHHYI0  UH(GOPMAIMOHHO-00Pa30BaTENbHYIO
cpexy, HCHOJb3yeMO€ NpPOTrpaMMHOE OOeCIeYeHHe
MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, SIlanekc bpaysep/ Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice

394043, Boponexckas obnacte, T. BopoHex,
yi. JlJomonocoBa, 811, kopr. 1. ayn. 227, 228

4. ®OHJ] OEHOYHBIX CPEJCTB NPO®ECCUOHAJIBHOI'O MO YJISA
KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHBI

OneHka  pe3ylbTaTOB  OCBOCHHS  NPOGECCHOHATBHOTO  MOIYJIS  OCYIIECTBISETCS
MIpPEnoiaBaTesieM B IPOILIECCE MPOBEICHUS MPAKTHYECKUX 3aHITHH, Y4eOHOM M TMPOU3BOJICTBECHHOU

IIPaKTHK.

4.1. OueHka pe3yJIbTATOB OCBOEHUS AN CHUILIMHbBI

Komnereninu
pe3yJbrara

OCHOBHBIE TTOKA3aTENN OIIEHKHU

q)OpMBI 1 METOJbI OLICHKHU

CIICHUAJIbHBIC MPAKTUYCCKOI'0O

MOBCPXHOCTU U HEAP 3eMin. |aHanmu3e
mponeccos, a

MCTOJOB UX PCHICHUS.

IIK.1.6. IIpoBoauTs|[leMOHCTpaLs 3HAHUM, YMEHUN U

reoAC3NICCKUC HU3MCPCHUA|UCIIOJIb30BAHUA HHCTPYMCHTOB
npu OKCILTyaTalluv MaTeMAaTU4YCCKOI'0 armapara Ipu
OKOHOMHUYCCKHUX

UCCIICIOBAHMSI ~ YKOHOMHYECKHUX
3a7ady U pa3paboTka

TectupoBanue, yCTHBIN U
MHCHMEHHBIN OIpOC.

DKCcrepTHOE HAOIII0ICHUE U OIIeHKa
MPAKTUYECKUX 3aHITUH.

Onenka pe3yabTaToB.

IK.1.7. BrimosHsaTh
NEPBUYHYIO
MaTeMaTHYECKYIO
00paboTKy pe3yiIbTaToB
MOJIEBBIX ~ T'€OJE3UIECKUX
U3MEPEHUIN c
WCTIOJIb30BaHUEM
COBPEMEHHBIX

KOMITBIOTEPHBIX IPOTPaMM,
AQHAJIM3UPOBATh U YCTPAHSITH
IIPUYMHBl  BO3HUKHOBECHUS

TectupoBanue, yCTHBIN U
MMMCHbMEHHBIN OIPOC.

DKcnepTHOE Ha0JII0/IEHUE U OlLIEHKa
MPaKTUYECKUX 3aHSATHH.

O1uieHka pe3yJibTaToB.
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Opaka u TrpyOBIX OIIUOOK

U3MEPECHUM.
4.2. Kputepuu oneHKH pe3yJIbTaTOB 00y4eHH s
4.2.1. Kpurepuu ouieHKH YCTHOI'0 OIpoca
Onenka Kpurepun

BBICTaBIISIETCS. 00Y4YarOLIEMYCs, €CJIM OH YETKO BBIPAXKAET CBOIO TOUYKY
«OTJINYHO» 3peHusl MO0 paccMaTpUBAEMBbIM BOIIPOCaM, IMPUBOJS COOTBETCTBYIOINE

IPUMEPBI

BBICTABIIIETCS ~ OOydarleMycsl, €CIM OH JOIYCKaeT OTAEJbHBIC
«XOpOouIo» YHAIOMEMYEH, AOTY A

IOrp€IIHOCTU B OTBETEC

«YZOBJIETBOPUTEIILHO

BBICTABJIIETCS OOy4aromeMycs, €cid OH OOHapyXHBaeT MpoOensl B
3HAHUAX OCHOBHOT'O y4eOHO-IPOTPAMMHOI0 MaTepuaia

«HCYOOBJCTBOPUTCIBLHO»

BBICTaBJIsI€TCS O0y4aroOlIEMYCsl, €CIM OH OOHAapy>KUBAET CYIIECTBEHHbIE
npoOepl B 3HAHUSIX OCHOBHBIX IMOJOXKEHUNW Yy4eOHOU TUCHUILIUHBI,
HCYMCHHUEC C IIOMOIIBIO IIPCIIOAABATCIA IIOJNYUYHUTD IIPABHUJIIBHOC PCIICHUC
KOHKPETHOW MPaKTUYECKON 3aaud U3 4YHCIa MPEeTyCMOTPEHHBIX
paboueit mporpamMmoil y4eOHON AUCITUTUIMHBI

4.2.2. KpuTepuu OleHKH NMPAKTHYECKHX 3aJaHU

Onenka Kpurepun
3auTeHO [TpakTHyeckoe 3ajaHKe BBIIOJHEHO BEPHO, B MOJHOM 0ObeMe, NpOBelEH
IIPaBWIbHBIN aHallW3, ClENaHbl apryMEHTHpPOBaHHbIE BbIBOABIL. lIposBieH
TBOPYECKUN MOJIXOA M JIEMOHCTpALMsl pallMOHAIBHBIX CIIOCOOOB peIleHUs
KOHKpEeTHbIX 3ahady. OOyuaroluiicss JaeT OTBEThl Ha JOIOJIHUTEJIbHbBIE
BOIIPOCBHI.
He 3aureno [TpakTrueckoe 3a7jaHue BHIIOJHEHO, HO a0COIOTHO HEBEPHO. JlOMyIIEHbI

CYIICCTBCHHBIC OH_II/I6KI/I, HUCIIPAaBJIAICMBIC C HeHOCpeHCTBeHHOﬁ IIOMOIIBIO
npenoaaBaTcii.

4.2.3. Kputepuu olleHKH 3a4eTa C OLeHKOM

OneHka, ypoBeHb
JTOCTHIKEHUS
KOMIIETEHITUI

Omnucanue KpuTEpHUEB

OTIUYHO, BEICOKHI

OOyyaromuiics TMOKaszaln TMOJHBIE M TIYOOKHE 3HAHHUS MPOTPAMMHOTO
Marepuana, JIOTHYHO W apTryMEHTHPOBAHO OTBETHWJI HAa BCE BOIPOCHI
9K3aMEHAIIMOHHOTO OwuieTra, a Takke Ha JOMOJIHHUTEIbHBIE BOIPOCHI,
CIOCOOEH CaMOCTOSITENIBHO PENIATh CIOKHBIC 3a/1a4l JUCITUTUTHHBI

Xopomo, MpOoJABUHYTHIN

OOyyaromuiics TBEpIO 3HAET MPOTPAMMHBIN MaTepuan, IpaMOTHO €ro
u3jlaraeT, He JIONyCKAaeT CYLIECTBEHHBIX HETOYHOCTEH B  OTBETE,
JOCTAaTOYHO IIOJIHO OTBETHJI Ha BOIPOCHI 3K3aMEHALMOHHOro Owiera H
JIOTIOJTHUTEIbHBIE ~ BOMPOCHL,  CIIOCOOEH  CaMOCTOATENBbHO  pellarh
CTaHJapTHbIE 3374l AUCIUILTUHBI

Y 10BIIETBOPUTENBHO,
IIOPOTOBBIN

OOyuaromuiics Mokasajia 3HaHHE TOJIBKO OCHOB IPOIPaMMHOI0 MaTepuala,
YCBOMJI €ro IOBEPXHOCTHO, HO HE JOIMycKal TIpyObIX OIIMOOK WIH
HETOYHOCTEH, TpeOyeT HaBOAALIMX BOIPOCOB JJIsi IPAaBUIBHOTO OTBETA, HE
OTBCTUJI HAa AOIIOJHUTCIBHBIC BOIIPOCHI, crocooeH peiiaTtb CTaHAAPTHBIC
3a/1a4¥ JUCLUIUIMHBI C TOMOUIBIO IPENOAaBATENS]
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HeynoBnerBopurenbHoO,
KOMIICTCHIINA HC
OCBOEHA

OOyuaromuiicsi He 3HAaeT OCHOB MPOTPAMMHOIO MaTrepuaia, IOMYyCKaeT
rpyOble OMMOKU B OTBETE, HE CMOCOOEH pemaTh CTaHIAPTHBIE 3a7add
JUCIUIUIMHBI Ja)Ke ¢ IOMOIIbIO MPeroiaBaTess

4.2.4. Kpurepuu onleHKH HA YK3aMeHe

OneHka, ypoBeHb
TOCTHOKEHUS
KOMIIETEHIIUHA

Onucanuie KpUTEpHUEB

OTIUYHO, BBICOKHM

OOyyaromuiicss Moka3ajl TMOJIHbIE W TJIYOOKHME 3HaHUS MPOrPaMMHOTO
Marepuaia, JOTMYHO W apryMEHTUPOBAHO OTBETHJI Ha BCE BOIPOCHI
HK3aMEHALIMOHHOrO Oujera, a TakKe Ha JIOMOJHUTENIbHbIE BOIPOCHI,
CIOCOOEH CaMOCTOSTENIBHO PELIaTh CJI0KHBIE 3a/1a4M TUCHUIUIMHbI

Xopo1o, MpOABUHYTHIN

OOyuatomuiics TBEpJO 3HAET MPOTPAaMMHBIM MaTepHual, I'paMOTHO €ro
u3jaraer, He JIONyCKaeT CYIIECTBEHHbIX HETOYHOCTEH B OTBETE,
JIOCTAaTOYHO IIOJIHO OTBETUJ Ha BOINPOCHI JK3aMEHAIMOHHOIO Ouiera u
JIOTIOJIHUTEIbHBIE ~ BOMNPOCHI,  CIIOCOOEH  CaMOCTOSITENIbHO  pelIaTh
CTaHIapTHbBIC 33]]a41 JUCLIUILINHBI

Y 10BIIETBOPUTEIBHO,
IMOPOTOBBI

OOyuaromuiics MoKa3aja 3HaHUE TOJIBKO OCHOB IIPOrPaMMHOIO MaTepHala,
YCBOMJI €ro IMOBEPXHOCTHO, HO HE€ JOMyCKand TIpyObIX OLIMOOK WK
HETOYHOCTEH, TpeOyeT HaBOASIIUX BOIIPOCOB JUIsl IPAaBUIIBHOTO OTBETA, HE
OTBCTUJI HA AOMNOJHHUTCIBHBIC BOIIPOCHI, cnocoben peiiatb CTaHAAPTHBIC
3aJjauyl TUCLUILIMHBI C TOMOILBIO IIPEIo1aBaTes

Hey,I[OBJ'IeTBOpI/ITeHBHO,
KOMIICTCHII M HE OCBOCHA

OOyuaromuiicss He 3HAeT OCHOB MPOTPaMMHOTO MaTepuasna, I0MyCKaeT
rpyObie OMMOKH B OTBETE, HE CHOCOOEH peIIaTh CTaHIAPTHBIC 3aJ1a4M
JUCHUIINIMHBI JAaXKE C ITIOMOIIBIO MMPCTIOAaABaTCIIA

4.3 OueHo4YHble cpecTBa AJs NPOBe/IeHUs] TeKYLero KOHTPOJIsl yCIeBaeMOCTH

Bomnpoc 1.

TecToBBIC 3a1aHNA

'paduk pyukun Y = log 1 X MoxeT ObITh nonyueH u3 rpaduka GyHkiuu Y = log, X:

3

1. CummeTpHUyHBIM 0TOOpaKEHHEM OTHOCUTENBHO ocu Oy ;

2. CUMMeTpHYHBIM 0TOOpaXEHHEM OTHOCUTENHHO och OX ;
3. CxxaTtreM OTHOCUTEIBHO ocu OX ;
4. PacTshkeHneM OTHOCHUTENILHO ocu OX ;|

5. OcraHercs TeM XKe.
Bomnpoc 2.

Haiinure npousBenenue Matpun A = (

1 (:12 ‘éj):
2. (—212 0_7 2;
3. (—4 4 —4)‘

1 0

-1 0 1)
un B={-1 3
-3 1 -4 5 1

4, I[aHHaSI orepanus HE BBIIIOJIHUMA.

Bomnpoc 3.
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MakcumanbHOE YUCIIO0 JTUHEHHO HE3aBUCHUMBIX BEKTOP-CTOJIOIOB (CTPOK) HA3BIBACTCA:
1. Panrom matpuiibl;

2. [TopsiikoM MaTpHIIbL;

3. OnpexnenureneM MaTPUIIBL;

4. JlnaroHasabio MaTPUIIbI.

Bonpoc 4.
5

s pyHKIIMN y—x2 -
1. Toukoil HEMPEPHIBHOCTH;

2. Touko# yCTpaHUMOT'O Pa3phIBa;

3. Toukoii pa3pbIBa EPBOTO pPoJia (CKaYKa);

4. Toukoii pa3psiBa BTOPOro poja (OECKOHEYHOTO).

TOYKa Xp =2 SABIISCTCH:

Bompoc S.

BeposTHOCTh mpoun3BeeHHS IBYX 3aBUCHMBIX COOBITUI 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.
OmnpenenuTe NpaBUILHOE COOTBETCTBHE!
1. ®opmyna mepBoro 3aMevaTeNIbHOTO Mpeena.
2. dopmyIa BTOpOro 3aMeyaTeIbHOro Ipejiena.
3. ®opmyna HeroTona-JleitOHuna.
4. ®opmyia UHTETPUPOBAHHS MO YACTSM.
A lim 20X o1,
x=>0 X

B, ju-dv=u-v—jv-du;

B. liinw(nijx =e;
r. tj) f(x)dx=F(b)-F(a).

Bonpoc 7.

Dynkuus Yy = x3 —9x? + 24x —18 na orpeske [3;5] umeer:
1.Touky min;

2. Touky max;

3.Touky pa3pseiBa 1 pona;
4.Touky pa3pbIBa BTOPOT0 poja.

Bonpoc 8.

WmeeTcst Tpu TpyIIbl CTYyIEHTOB: B nepBoil 11 uenosek, Bo BTopoi 18 yenosek, B TpeTbeit 20
yenoBek. KonnuecTBo crioco60B BeIOOpa TPOHMKH CTYAEHTOB, B KOTOPOM IO OJHOMY CTYAECHTY
U3 K&KJOU IpyNIbl, paBHO. ..

11+18+20

1.11-18-20 ; 2. — 3. 11-18-20

0 4,.11+18+20.

Bomnpoc 9.
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Yucno crnocoOoB MOCTaBUTH 5 YETIOBEK B 0OYEPEIh PABHO. ..
Bomnpoc 10.

B croBe «OUYKM» meHsaoT MecTaMu OYKBBI. Toraa KOJIMYECTBO BCEX BO3MOXKHBIX Pa3JIMUYHBIX
«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.

Uucrno crmoco0oB BEIOPATh U3 rpynibl B 20 CTYIEHTOB CTAPOCTY U 3aMECTUTEISI PABHO. ..
Bonpoc 13.

W3 smuka, rae Haxoautes 15 geraneid, mpoHyMepoBaHHBIX oT 1 1o 15, TpeOyercst BBIHYTH 3
netany. Torna KOJM4ecTBO BCEBO3MOXKHBIX KOMOMHAIIMKA HOMEPOB BBIHYTHIX JIeTallell paBHO. ..

I I
L2 2 Bl 351 415
121 31121

Bomnpoc 14.

Yuciio TpeXx3HaYyHbIX YUCEN, KOTOPhIE MOKHO COCTABUTh M3 YETHIPEX KapTOodeK ¢ mudpamu 1, 2,
5, 7, paBHO...

Bonpoc 15.

[Tonnas rpymnmna coObITHii (yKa3aTh):

1.9T10 00BETMHEHNE HECOBMECTHBIX M HE3aBUCHMBIX COOBITHIA;

2.910 00BEeIMHEHNE ONIAPHO HECOBMECTHBIX COOBITUH;

3.Co0bITHSI, 00BETMHEHNE KOTOPBIX €CTh JOCTOBEPHOE COOBITHE;

4.Co0bITHs 00pa3yroT MOJIHYIO TPYIIY, €CIIM OHU MOMAapHO HECOBMECTHBI, a UX OObEJUHEHUE
€CTh JIOCTOBEPHOE COOBITHE.

Bomnpoc 16.
sin 3x

3navenue npegena |im

PaBHO. ..
x—0 4X

Bonpoc 17.

Haiinute npoussoanyio gynxiuu 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 n3o0paxensl rpaduku GyHKIUN U KacaTeIbHbIE K HUIM B TOUKE d. YKaXuTe
GyHKIMIO, MPOU3BOAHAS KOTOPOI B TOUKE a paBHa 1.
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Ay / A
y
. V= ;(x
hay 1 /
- ol a <
// 1 g1 X
/
// a_.lo1l x
/ =1
3 A 4, Ay
y — >
J=h(x) :
1 'JL - .I- N .
0L f . » J0 a X
g a X =1
© y=p(x)
Bonpoc 19.
y y x —18
Haiinure 3HaueHne NpousBoJHON QyHKIUN Y = B TOUKE X, = — 3.
X
1. 2; 2. 0; 3. -2 4, -3

Bomnpoc 20.

Haiinure nponsBonHyto QyHKIMH Y = eX + 3X2 .

1

1y =xe"""+ 6x
2. y=eX+ X’

3y =eX+5x°

4y =e’+ 6x
Bonpoc 21.

Oyukuus y = f(X) 3amaHa Ha mpomexyTke [—6; 4]. YkaxkuTe MpOMEKyTOK, KOTOPOMY
MIPUHAJIEKAT BCE TOUKHU IKCTPEMyMa.

y N
> Eo;Gzi]O] Y=FX)
3. [-2;3] )
4. [-3;1] hN / N
AN / X
_6 \‘ / 0 4 X

Bonpoc 22.
[Mpu nBMKeHUH Tesa Mo MPsAMOit paccTosiHue S (B MeTpax) OT HAYaIbHOW TOYKHU JBUKCHHSI
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3
u3MeHseTes 1o 3akony S(t) = E —t?+t-1 (t — Bpemst nBMKEHUS B cekyHaax). Haiigure

CKOpPOCTH (M/c) Tena uepe3 4 ceKyH bl TOCIe Hauana JBHKCHUS.

1. 1,75; 2. 7,5; 3. S 4. 9.
Bonpoc 23.
5
Onpe/ieneHHblii HHTErpa .[(3X2 +2)dX pasen...
1
1. 132
2. 100
3. 96
4. 10
YcrHbli onpoc
1. Tlonsatue matpuubl. HekoTopsle crienuaibHble BUABI MATPHULL.
2. JleiicTBUS HaJ MAaTPHUIIAMHU M UX CBOMCTBA.
3. Panr marpuiip.
4. Bebruucnenue onpenenuTeneit 2 —ro u 3- ro nopska.
5. CBoiicTBa onpeaenuTeNIe.
6. Kputepuil HeBbIPOXKACHHOCTH KBAaAPATHON MaTPULIBI.
7. MuHopsl u anrebpanyeckue AONOJHEHUs. Pa3nokeHue omnpeneiauTens Mo CTPOKe

WJIH CTOJIOITY.

8. OmnpenenuTens CyMMBI M IPOU3BEICHNS KBaPATHBIX MaTPUII.

9. Cucrembl nuHeHHBIX YypaBHeHuH. PaBHocwibhple CJIY u  snemeHTapHbIe
npeobpazoBanus CJIV.

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

11. O6parHas MaTpuIla U CIOCOOBI €€ HaxOXKJIeHUs. PeleHne MaTpuyHOTO ypaBHEHUS
AX=B.

12. Pemenue CJIY B MaTpuuHOii popme.

13. KoopnauHatsl BeKTOpa B 6a3uce U UX €JMHCTBEHHOCTb.

14. TIpeoGpa3oBaHre KOOPJAUHAT BEKTOPA MPHU MEPEXO/IE OT OJTHOTO Oazuca K Ipyromy.

15. Ilonsatue BekTopa. JIMHElHbIE omepalMy HaJ BEKTOPAaMH: CIO0XKEHUE U BBIYMTAHUE
BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4yuciio. KosuinHeapHble 1 KOMIIJIaHAPHBIE BEKTOPBI.

16. IlpsaMoyronbHas cucTeMa KOOpJAMHAT Ha IJIOCKOCTH U B IpocTpaHcTBe. KoopauHaTel
BEKTOpa U Touku. KoopuHaThl cyMMBbl BEKTOPOB M IIPOU3BEIECHUS BEKTOpA HAa YHUCIO. Y CIIOBUE
KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

17. Jqnuna Bextopa. Paccrostnue mexnay aBymsi Toukamu. CKajasipHOE IpPOU3BEJICHUE
BEKTOpOB. OCHOBHBIE CBOMCTBA. BrIpaxkeHHe CKalIsIPHOTO NPOU3BEACHUS YEPE3 NMPSIMOYTOJIbHbBIE
KOOpMHATBHI.

18. BekTopHOE W CMENIaHHOE MPOU3BEICHUS BEKTOPOB. VX CBOWCTBa M BBIPAKCHHS
qyepes3 MPsIMOYTOJIbHBIE KOOPAUHATHI.

19. VpaBHeHust nmpsiMoil Ha rIockocTd. HopManbHEIA BekTOp mpsiMoil. PacctosiHue oT
TOYKM [JO HpsAMOW. VYTon Mexay JByMs NpSIMbIMU. YCIOBHMS MNapajUIEIbBHOCTH U
NEePIEeHIUKYISIPHOCTH ABYX NPpAMbIX. Touka nepeceyeHust IByX MpsMbIX.

20. JIuHMUM BTOPOTrO MOPSAIKA HA IUIOCKOCTH: 3JUIUIIC, THriepOoia, napadosa.

21. HanpasieHue BBITYKIOCTH M TOYKH Tiepernda rpaduka GyHKINN

22. HeoOxommMoe ycoBHE TOYKH TEepernoa.

23. JlocTaTouHOE yCJOBUE TOUKH Ieperuoa.

24. Acumnrotsl rpaduka QyHKIMH (BepTHKAIbHAS, TOPU30OHTAIbHAS, HAKJIOHHAS )
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25.

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

PackpriTie Heonpenenennoctn O, .

0O «©
[TonsiTue nepBooOpazHoii. OCHOBHBIE CBOMCTBA.(JIEMMa, TEOPEMA).
[ToHsiTHE HEOTIPEIEIEHHOTO HHTETpaa.

Merto 3aMeHbI IEPEMEHHOM.

MeTton MHTErpupOBaHHusl 110 YaCTsIM.

OCHOBHBIE THITBI UHTETPAJIOB OEPYLIMXCS IO YACTSIM.

[TonsiTHE ONPENEIIEHHOTO HHTErpaa.

OcHOBHBIE CBOWMCTBA ONPE/IEIIEHHOTO UHTETpaIa.

WuTerpail ¢ nepeMeHHbIM BEPXHUM NIPEAEIIOM.

®opmyna Hetotona-Jleiibnuna.

3aMeHa NEPEMEHHBIX B OIPEJECIICHHOM UHTErpalle.

®dopmyia HIHTETPUPOBAHMS 110 YACTSAM B ONPEACICHHOM HHTErpae.

Onpenenenne nud¢depeHInarIbHOT0 YpaBHEHUSI MEpBOro mopsaka. Pemenue

YpaBHCHU. 3a,uaqa Komm. O6mee N 9aCTHOC PCHICHUC YPABHCHHUA.

38.
39.
40.
41.

VYpaBHEHHUs C pa3IeIAOIUMUCS IEPEMEHHBIMH.

JIuneiinble ypaBHEHUS.

IIpeameT 1 OCHOBHBIE OIPEAEIICHUS TEOPUU BEPOSTHOCTEM.

Knaccuueckoe onpeznenenue BepoaTHOCTH. CBOMCTBA BEPOSITHOCTH, BBITEKAIOIINE U3

KJIacCH4YeCKoro onpeneneHus. [Ipumepsr.

42.

CraTHCTHYECKOE OonpeaAcICHUE BCPOATHOCTH, €TI0 O0COOEHHOCTH U CBSI3b C

KIIACCUYCCKHUM OIIPCACIICHUCM.

43. TlosHas rpymnmna HECOBMECTHBIX COOBITUH, TPOTUBOIIOIOKHBIE COOBITHS, CBOMCTBA MX
BEPOSITHOCTEH.

44. 3aBuCcHUMBIEC U HE3aBHCHUMBIE COOBITH. Y CIIOBHbBIE U O€3YCIIOBHBIE BEPOSITHOCTH.

45. Teopembl yMHOKEHUSI BEPOSITHOCTEH.

46. TeopeMbl CIOKEHHS BEPOSATHOCTEH.

47. ®dopmyna nonHo BeposTHOCTH. Dopmyisl baiieca.

48. KomOmHaTopuKa: pa3MelieHHe, COYEeTaHUs, IEPeCTAaHOBKA U IEPECTAaHOBKH C
MIOBTOPEHUAMU.

49. JluckpeTHblE W HENpEpHIBHBIE CIy4YailHbIe BEIMYHMHBL. 3aKOH paclpe/ieieHus

CJ'Iy‘I@.fIHOfI BEJIMYMHBI M CIIOCOOKI €0 3aJaHusd.

1.
2.

OnenoyHble cpeacrea JJisl MIPOBEACHUS l'[pOMC)KyTO'—IHOﬁ arTreCranmmn

Bonpocsl s 3k3ameHa
Martpuusl. Onepauyun Hag Matpuiamu. OCHOBHBIE CBOMCTBA ONEpaluii Hal MAaTPULIAMH.
Onpenenurenn KBagpaTHBIX MATPUIL: OMNPENEICHUE U OCHOBHBIE CBOMCTBA. MHUHOpPHI U

aﬂreraI/Iqecxne JOIIOJTHCHU .

3.
4.
S.
6
7

8.

OO6patHas matpuna. Beruucnenue oOparHoit matpuiisl. CBolicTBa 00paTHON MaTpPHUIIBI.
Omnpenenenne CJIV.

Pemenue cucrem ypaBHeHuit metogom Kpamepa.

Pemenue cucrem ypaBHenuit merogom I'aycca.

Pemennie cuctembl TMHEWHBIX YpaBHEHUN B MaTpU4YHOU (hopMme.

Ilonsatue Bexkropa. JIMHEHHBIE omnepauMd HaJ BEKTOpAMH, MX CBOWCTBA. Teopema o

KOJUIMHCAPHBIX BEKTOpPaAXx.

9.

HpOCKLII/ISI BCKTOpa Ha OCb. OcHOBHBIC CBOMCTBA IIPOCKINH. Yron MCKAY BCKTOpPAMH.

VYron BekTopa ¢ ochio. [ToHsTHE 0a3uca BEKTOPHOTO MPOCTPAHCTBA.

10.

I[CﬁCTBHH Hax BCKTOpaMH, 3aJdHHBIMU CBOHMMHU KOOpAWHATAMMU. MO,Z[}/J'IL BCKTOpa.

KoopauHats! mpon3BOILHOTO BEKTOPA B JIEKAPTOBOIl cucTeMe KOOpAMHAT.

11.
12.

CkansipHoe MpOu3BEICHNE IBYX BEKTOPOB.
BekropHoe npon3BeieHuE BEKTOPOB.
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13. CmemanHOE IPOU3BEACHUE BEKTOPOB.

14. VpaBHeHue npsMoil Ha IIOCKOCTH. Buibl ypaBHEHMS IPSMOIA.

15. Vron mexay npsMbIMU. Y CIOBUS NApAJUIEIbHOCTH U NEPIEHIUKYISIPHOCTH IPSAMBIX.

16. VYpaBHeHHE IUIOCKOCTH, MPOXOJIAIICH dYepe3 3aJaHHYI0 TOUYKY NEepHEHIUKYISIPHO
3aJJaHHOMY BeKTOopy. MccnenoBanue o61ero ypaBHeHuUs MI0CKOCTH.

17. KanoHnnyeckoe ypaBHEHHE IPSIMON B IPOCTPAHCTBE. YpaBHEHHUE NPSAMOH, MPOXOoALIei
yepes /IBE Pa3IM4YHbIe TOUKU IIPOCTPAHCTBA.

18. Yrom Mexay IMJIOCKOCTSMH. YTON MEXAYy MNPSMBIMH B IPOCTPAHCTBE. YTON MEXKIY
HPSAMOM U IIOCKOCTBIO.

19. KoMmuiekcHbIe Yncia U ASHCTBUS HAJl HUMU.

20. IlonaTtne 4YKMCIOBOM MOCIENOBATENBHOCTH. bECKOHEUHO Maible IEepeMEHHbIe, UuX
CBOMCTBA.

21. Ilpenen nepemeHHO# BeauurHbBI. OCHOBHBIE CBOMCTBA IIPEIEIIOB.

22. Tlonarue OeckoHeyno Manoil ¢(yaknuu. IloHsTHE OeckOHEYyHO OONBIION (QYHKIUH.
[Toustue orpannueHHol GyHkH. OCHOBHBIE CBOWCTBA OECKOHEYHO MAJIbIX (DYHKIUH.

23. Tlpenen ¢pynkunuu. OCHOBHBIE CBOMCTBA IPEAEIIOB.

24. Tlepmbrii 3ameuatenbHblid  mpeaen. (IIpumeprl.) Brtopoit 3amedarenbHBId  Tpeaed.
(ITpumepsr).

25. HenpepbiBHOCTB (yHKIIMU B Touke. CBONCTBa HeNpephIBHBIX (pyHKIMH. HenmpepblBHOCTH
AIIEMEHTAPHBIX (QYHKIUH.

26. Toukwu pa3pbiBa 1-r0 ¥ 2-TO POJIOB.

27. AcumnrToTel. BepTHkampHBIE aCHMOTOTBHL.  YCJIOBUS CYIIECTBOBAHUS  HAKJIOHHBIX
ACHMIITOT

28. llonatne mpOM3BOAHOW. 3amayn, TNPUBOIAMIME K  MOHATHUIO  NPOU3BOIHOM.
['eomeTpUyeCcKUil 1 IKOHOMUYECKHH CMBICI ITPOU3BOIHOM.

29. Tabnwia npou3BOIHBIX SIEMEHTAPHBIX (DYHKITHIA.

30. OcHoBHBbIE mpaBuia JUQPepeHIMpPoBaHUs GYHKIUH.

31. lonarue HenpepsiBHOCTH (yHKIHMUA. CBS3b HENPEPHIBHOCTH W TU(HEPEHIINPYEMOCTH
¢ynkuuu. OCHOBHBIE CBOMCTBA HETIPEPHIBHBIX (DYHKIIUH.

32. MuddepenumpoBanue cioxuoi pynkmun. AuddepenunpoBanme o0paTHoi HyHKIIHH.

33. Muddepenuupoanue (GyHKIUM, 3aJaHHONH HesBHO W ¢yHKuuu. Jlorapudpmuueckoe
muddepeHIpoBaHUE.

34. llonarue nmuddepenumana ¢yukuun. CBa3p auddepeHnmana ¢ MPOU3BOAHOM.
['eomerpuueckuii cmbicn nuddepenimana. MaBapuanTHOCTh quddepeniirana nepBoro mopsaka.

35. IIpousBoanbie u nuddepeHranbl BBICHMX TOpsIKoB. CMBICI BTOPOH MPOU3BOIHOM.

36. INonsarue sxcTpemyma ¢pyHkmuu. Heo6XxoanMoe ycioBre CyIecTBOBaHUS SKCTpeMyMa. |-
0€ JOCTaTOYHOE YCJIOBUS CYILIECTBOBAHHUE CYIIECTBOBAHUS DKCTPEMYMa.

37. Tonsarue sxcTpemyMma ¢pyHKkuu. Heo6XoanMoe yciioBre CyIecTBOBaHUS SKCTpeMyMa. 2-
0€ JOCTaTOYHOE YCJIOBHUS CYILIECTBOBAHUE CYIIECTBOBAHUS IKCTPEMYMa.

38. OmpeneneHre BBITYKIOCTH U BOTHYTOCTH (DYHKITUH. Y CIIOBHSI BBITYKIIOCTH (DYHKITHH.

39. OmnpeneneHue BBITYKIOCTH U BOTHYTOCTH QyHKIMU Touku neperuba.

40. TTepBooOpa3Hasi, MPaBUIIO HAXOXKICHHUS, OCHOBHOE CBOWCTBO MEPBOOOPA3HOMA.

41. HeomnpeneneHHBbIH U ONpeeNeHHbIN U HHTETPal.

42. ®opmyna Hetorona—IJleiiOHuia. Berarcnenne HHTErpaios.

43. TlpuMmeHeHHe ONpeJeNeHHOr0 MHTerpana Jyuis HaxOXJEHHUS IUIOIAAN KPUBOJIUHEHHOM
Tparneuuy.

44. Tlonstue ciy4yaifHOTO cOObITHA. AlreOpa COOBITHIA.

45. Omnpenenenne BeposATHOCTEN (KIaCCUYECKOE, CTATUCTUUECKOE).

46. OcHOBHBIE CBOICTBA BEPOSITHOCTH.

47. Teopema 0 MOJTHON BEPOATHOCTH.

48. dopmymna baiieca.

49. CnyyvaitHas BeTu4rHa ¥ QYHKITUS pacipeneeHus

50. uckpeTHbIE Cay4aliHble BETUYHHBI
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Ipunoxenue 1

JIner nepnoguvecKux nNpoBepoxk padoydeii mporpaMmmsl
U MH(POPMALIMA 0 BHECEHHBIX M3MEHEHHUAX

JlomKHOCTHOE JIUIIO,
MIPOBO/IUBIIIEE TPOBEPKY:
®.1.0., 101KHOCTD

Jara

[ToTpebHoCTH
B KOPPEKTHUPOBKE
yKa3zaHUEeM
COOTBETCTBYIOIIUX
pazzienoB padoyeit
IPOrPaMMBI

WNHupopmaninsg o BHECEHHBIX
WU3MEHEHUAX
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