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1. IIEJT U 3ATAYHA OCBOEHHUS1 YYUEBHOM JUCLUIIIAHBI (MOLY.JIST)

Lenp muctmmnabl "MaTteMaTHKay - o01as MaTeMaTH4ecKas HoAroToBka Oakanaspa 36.05.01
"BerepuHapusi(CIENUANTUTET)Y, IIyTeM 03HAKOMIICHHS] OCHOBHBIMU MAaTeMaTHYECKIMH ITOHATUSIMH U METOJAMU 15
TIPOBEACHUSA KOMIIJICKCA JUATrHOCTUYCCKUX U CIICHUAIBHBIX HCCHG}IOBaHﬂﬁ Ha OIICHKH KayeCTBa U 66301’[301’1001‘“ B
BETEPUHAPHO-CAHUTAPHOM OTHOIIEHUH IIPOYKTOB XKUBOTHOBOJCTBA M PACTCHUEBOJICTBA; aHANIM3A HOIyIeHHOH
nHpOpMaLnH, 0000IICHNS U CHCTEMATH3AIMU PE3YJIbTATOB HCCIIEIOBAHHIA.

Ha ocHOBe n31105keHHBIX Tpe60BaHHﬁ, JaHHasg JUCHUILINHA NPECIIENYET CICAYOIUE [EIN:
- OBJIaICTh OCHOBHBIMH ITOHATUAMU, MECTOJaMH (I)yH]:LaMeHTaJ'IbeIX Y IIPUKJITAAHBIX pa3aeiioB Kypca BBICHICH

- IPUOOPECTH MPAKTHYECKHE HABBIKH JUTSI IIPOCTEHINEH MaTeMaTHKO-CTATHCTHYECKOM 00pabOTKH Pe3yIbTaTOB
HaOJIIOICHHH, HCCIIEIOBAHUIL;

- IPUBHUTH YMEHHE CAMOCTOSTEIFHO H3yJaTh MaTeMaTHIECKYIO, yIeOHYIO U HAYYHYIO JIUTEpaTypy; pa3BHTh
aHAIMTUYECKOE, JIOTHYECKOe, a0CTPaKTHOE, KPEaTHBHOE MBIILICHNE; IIOBBICUTh OOIHIl yPOBEHb MATEMATHICCKOH

- 03HaKOMHThH C OCHOBAaMH MaTeMaTHIECKOH cbopmanmaunn MTOCTaBJICHHOH 33/1a4H U MOZCIUPOBAHUSA.

B X0€ €€ TOCTHIKECHUA (i)OpMP[pOBB.HI/ISI SHBHI/Iﬁ, yMeHPIfI 1 HaBBIKOB PEIIAIOTC 3a/1a4 10 CIEAYIOUIUM
HalpapJICHUSAM JACATCIIBHOCTU

- OBJIAICHUEC NPAKTHICCKUMHN HAaBbIKaMU I IPOBEACHUA KOJTMYECTBEHHOTO M CTATHCTUKO-MATEMAaTHIECKOI'O

- OBJIaICHUE OCHOBHBIMH MAaTEMAaTUICCKUMU METOAAMU UCCIICIOBAHUS B IIPUJIOKEHUH K

2.IINTAHUPYEMBIE PE3YJIbTATbI OBYUYEHUS IO JUCHUIIJIMHE (MOAYJIIO)

DopMupyeMble KOMIIETEHIIHHU
YK-1: CniocoGeH ocylecTBJISTh KPHTHYCCKUH aHAIN3 NPOOJIEMHBIX CHTYalHii HA 0CHOBE CHCTEMHOI0
10/JX0/1a, BLIPA0aTBLIBATH CTPATErHIO JeiCTBHIA

HJI-1: Ananusupyer 3a1a4y, Bbl/ieJisisl 3TaNbl ee pelleHus, 1eiiCTBUS N0 PeLlICHUI0 3a1a4H, OLCHUBAsA UX
NpeuMyIIecTBAa M HeA0CTATKH

3HaTh:

OCHOBHBIC TOHATHS, 3aKOHBI, ITpaBUJIA, HCO6XO}11/IMBIC JUISL pEICHUA MOCTaBJICHHON 3a1a4r; METOABI HAYYHOT'O
TIO3HAHUs B IIPOLECCE IIPUMEHEHUS UX B PEUICHUN ITOCTaBJICHHOM 3aga4yun

YmeTh:

peuaTh, KOHCTPYUPOBATh 3aJaHUsA, CAMOCTOSITEIIbBHO HpOpaGaTLIBaTB JONOJHUTEIBHYIO I/IH(I)OpMaLII/[IO K KITFOUYEBBIM
TIOJIOKCHUSAM, IIPOU3BOAUTH KOHTPOJIb U CAMOKOHTPOJIB

Baangern:

CIOCOOHOCTBIO BOCIPUHUMATb, OCO3HABATh, AHATM3MPOBATh, 00001[aTh HH(POPMALMIO ITPU PEIICHUHN TOCTaBICHHON
3371391

B pe3yJibTaTe 0CBOCHUS JUCIMIINHBI 00YYAI0LIHIiCH 10/KEH

2.113uaThb:

2.1.1|ocHoBHBIE TIOHATUSA, METOABI q)yH,Z[aMeHTaJIBHHX 1 IPUKIIaJHBIX Pa3aeiIOB Kypca BBICIIICH MaTEMaTHKH,
OCHOBHBI€C MATEMAaTUYECCKUE METOABI CCJIENOBAHMS B IPUIIOKEHNH K IPAKTUKO-OPUCHTHPOBAHHBIM

2.2|YmeTh:

2.2.1|ipUMEHSTh OCHOBHBIC MATEMAaTHUYESCKHE MTOHSTHS W METOIbI I 00pabOTKH, aHAIN3a M CHHTE3a
uH(OPMAIMHK O TEME MCCIIEA0BaHNUs; POPMYINPOBATH U CTABUTh MATEMAaTUYECKYIO TOCTAaHOBKY 3aJa4H MO
TEME HCCIICI0BAHSI; TI0JIb30BAThCs MH(OPMAIIMOHHON TEXHOJIOTHEH; paboTaTh C COOTBETCTBYIOLICH
JUTEPATYPOii IO TEME HCCIEIOBAHMS; IEMOHCTPUPOBATh NPAKTHYECKUE YMEHUS IO TEME HCCIICOBAHMS.

2.3|Baaaern:

2.3.1|mMeTojaMi MaTEMaTHYECKOT0 aHAIN3a [IPU IIPOBEACHHUH HAyYHO-IPUKIAIHBIX UCCICHA0BAHHI B
npodecCHOHANBHON 00acTH.

3. MECTO JACHHAILIAHBI (MOAYJIS) B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

Mk (paznen) OOIT: |El.B

3.1|TpeGoBanus k NpeABapUTEIbHOII MOATOTOBKE 00Y4YaI0LIErocsi:

3.1.1|3HaTh OCHOBBI Kypca MIKOJIbHOH MaTeMaTHKH

3.2|IMCcuMIIMHBI U NPAKTHKH, 1JIsl KOTOPbIX OCBOEHHE JAHHOI JTHCHUIIMHBI (MOAYJI51) HEOOX0AMMO KaK
npeAlecTByLIee:

3.2.1|buosnornueckas XuMus




3.2.2

Merononorus u OopraHu3anust HpOeKTHOﬁ JACATCIIBHOCTH

3.2.3

IIpoeKTHBIN HPAKTUKYM

3.24

TeXHUKO-9)KOHOMHYECKOE 000CHOBAaHUE IIPOCKTa

3.25

BerepunapHoe npeanpuHIMaTeIbCTBO

3.26

IToaroToBka k caaue u ciavya roCyJapCTBEHHOI'O DK3aME€Ha

3.2.7

Buonornyeckast xumust

3.28

Meroos0orus 1 opraHu3anys MpoeKTHOH NesTeIbHOCTH

3.2.9

[TpoexTHBIH IpaKTHKyM

3.2.10

TeXHUKO-9KOHOMHYIECKOE 0O0CHOBaHHE TIIpOEeKTa

3211

BeTtepunaproe npepHHIMATENBCTBO

3.2.12

[MoxroroBka k ciave u crada TOCYAapCTBEHHOT'O SK3aMEHa

4. OFBbEM JUCIHHUIIJIMHBI (MOAYJISA) B 3AYHETHBIX E/IMHUIIAX C YKASAHUEM KOJIMYECTBA
AKATEMUYECKHUX YACOB, BIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIUXCSI C
HNPENNOJABATEJIEM (ITIO BUJIAM YYEBHBIX 3AHATHAN) 1 HA CAMOCTOSATEJBHYIO PABOTY

ORVUAIOIIINXCA
PacnipeeieHne 4acoB AMCUUILUIMHBI 110
Cemectp
(<Kypc>.<Cemectp | 1(1.1)
Ha Kypce>) Hroro
Henens 15 4/6
Bun zanstuit vin | P | vn PIT
Jlexunn 14 |14 |14 |14
TpakTiueckue 30 (30 |30 |30
Hroro ayn. 44 |44 |44 |44
KontakTtHas pabota (44 |44 |44 (44
Cam. pabora 64 (64 |64 |64
HUroro 108 |108 (108 [108
OO6u1as TPYA0EMKOCTb AUCLUILUIUHBEI (3.€.) 33ET

5. COAEP KAHHUE JUCHHUIIIMHBI (MOAYJIsA), CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM)
C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHWYECKHUX YACOB U BU/IOB
YUYEBHBIX 3AHSATH. HNEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHWS 1JIA

CAMOCTOATEIRHOU PAROTHIL HINXCHA MO TUCIUTLIUHE (MOTV.ITHO)
Kon HaunmenoBanue pasaenoB u TeM |Cemectp /| YacoB | Komneren | JIuTepaTypa |B TOM 4Hc/ie 4achl
3aHATHSA /BUp 3aHsATHS/ Kypc HUH 10 NPAKTHYeCKOoi
MOAT0TOBKe (NPH
HAJIMYUH B
YueOHOM IIaHe)
Pa3gen 1.2J1eMeHTBI JIMHEHO M
anaredpsbl
1.1 1.1.ITonstue marpust. [Tonstue 1 1 UA-1YK-1
omnpenenuTenei 2-ro, 3-ro u N-ro 015233 54
nopsiaka. 1.2 .MccnenoBanue u
pelIeHne CUCTEMBI JTMHEHHBIX
ypasHenwuii (CJIAY).
ITpunoxenus 31eMEHTOB




1.2

1.1.ITonstue matpuist. I[lonstue
onpezenaurenei 2-ro, 3-ro u N-ro
nopsiaka. 1.2.MccnenoBanue u
peLIeHUE CUCTEMBI JINHEHHBIX
ypaBHenwuii (CJIAY).
[punoxeHus 31eMEHTOB

WUI-1YK-1

0152033 54

13

ITpunoxenus 31eMEHTOB
JHelHoi anre6psl /Cp/

WI-1VK-1

213223354

Pazgen 2.971eMeHTHI BEKTOPHO¥
anredpnbl

2.1

2.1.IlonsiTue BexTopa. JleiicTBus Ha
Bekropam. [Tonsitne 6a3uca.
Paznoxenne BekTopa 1o 6asucy.
Ipoekuust BEKTOpa Ha OCh.
KoopauHarsl Bektopa. JInHeliHbie
JeiCTBHS B KoOpauHaTax. /Jlex/

UI-1YK-1

01323354

2.2

2.2.CxanspHOe NPOU3BENEHUE U ETO
cBoiicTBa. BektopHoe mponsseaeHmne
IIBYX BEKTOPOB M €I'0 CBOMCTBA.
CMelIaHHOE MPOU3BEICHHE TPEX
BEKTOPOB U ero cBoiicraa. /I1p/

WI-1YK-1

010323354

2.3

ITpunoxeHune 3J€MEHTOB BEKTOPHOI
anredpsr /Cp/

W-1YK-1

0135233 54

Pa3nes 3.0cHOBBI aHAJIUTHYECKOI
reoMeTpHM.

31

3.1.IIpsimas Ha MIIOCKOCTH.
IIpocreiimue 3aga4un Ha IPSAMYIO.
JIuHuK BTOpOroO NOpsKa. DIUIMIIC.
IMapa6ona. 'unepooma. /JIex/

W-1YK-1

21323354

3.2

3.3.T110CKOCTB M BUJIBI €€ 3a/IaHUSL.
IIpocreiimue 3a1a4u Ha MIIOCKOCTb.
IIpsmas B mpocTpaHCTBe.
3.4.IlpocTeiimye 3a1a4u HA IPIMYIO 1
miockocTh. Kimaccndukauuns
MIPOCTPAHCTB 2-TO
nopsiika.Ilpunoxenne 31eMeHTOB
aHanuTuueckoil reomerpuu /I1p/

WI-1YK-1

01323354

3.3

IIpunoxenne aHaTUTHYECKON
reometpun /Cp/

WI-1YK-1

210323354

Pa3znen 4.0cHoBBI
MaTeMaTHYeCKOr0 aHAJIM3a

4.1

4.1 ITonstne MHOXecTBa. IToHsATHE
YHCJIOBOI MOC/IE0BATEIBHOCTH.
Ipenen mocnen0BaTENEHOCTH.
[Monstue Gpyukiyun. OCHOBHBIE
cBoiictBa dyHkumu. /Jlex/

WI-1YK-1

010323354

4.2

4.2 Iloustue npejena GyHKIHM.
IMonsiTHE HENPEPHIBHOCTH QYHKITHH.
Touxu paspsiBa.  /IIp/

WI-1YK-1

015293

4.3

IIpunosxxenune 31eMEeHTOB
MareMaruyeckoro anammsza /Cp/

NI-1VK-1

01323334

Paznen 5.0cHoBbI
nuddepeHnHaILHOIO HCYHCTEHUS




51

5.1.IToHsiTHE TPOU3BOAHOM QYHKIHH.
Juddepenuman GpyHKIun.
IIpousBoaHbIC BEICIIETO HOPsAKA.S.2.
IMpunoxenue audhepeHInanLHOro
ucyucnenus. /Jlex/

WI-1YK-1

0135233 54

5.2

5.1.IToHsiTHE TPOU3BOAHOM QYHKIHH.
Juddepenuuman GpyHKIHH.
IIpousBozHbIe BEICIIET0 HOPsAIKa.S.2.
[Mpunoxenue auddepeHuaIbLHOro
ucuncnenus. /Ip/

WI-1YK-1

01323354

53

Tpunoxenue qudhpepeHnan-HOro
ucuucnenus. /Cp/

WI-1YK-1

0152 33 54

Pa3nes 6.0CHOBBI HHTEIPAJBLHOIO
HCYHCIeHHst

6.1

6.1. HeonpeeneHHsIit HHTETpail.
OmnpeneneHHbli HHTErpal.
Hecob6cTBenHslit uHTErpan. /Jlex/

UI-1YK-1

21323354

6.2

6.1. HeonpeneneHHbIi HHTErpal.
OmnpeneneHHbIi HHTETpa.
HecobGcTBennslii unterpan. /Ilp/

WUI-1YK-1

213223354

6.3

[IpunoxeHre UHTErPaILHOrO
ucuucnenust. /Cp/

UI-1YK-1

010323354

Paznesn 7.0cHoBbI Teopuu GYHKIMH
MHOTHX IlepeMeHHbIX.

7.1

7.1.I1oHsiTHe QyHKIMH MHOTUX
nepeMeHHbIX. OYHKINH JBYX
nepeMeHHEIX. JuddepeHnupyemMocts
(GYHKINHM MHOTUX [EPEMEHHBIX.
YactHble nponsBoaHble. [IponsBonHas
[0 HATIPABJICHHUIO, TPAJUCHT.
JuddepeHmans BEICIIEro MopsIKa.
/Jlex/

UI-1YK-1

01323354

7.2

7.2 IlpunoxeHue Teoprn QyHKIHH
MHOTHX TI€PEeMEHHbIX: JIOKAIbHBIN U
YCJIOBHBIH 3KCTpeMyM (QYHKIMI ABYX
HEepPEMEHHBIX, HanOoJbILIee 1
HauMeHbIIee QYHKIHH B 3aMKHYTOH
obnactu. /Ip/

UI-1YK-1

012203354

7.3

[pusoxeHue Teopun GpyHKINH
MHOTHX TeHpeMeHHbIX /Cp/

UI-1YK-1

010323354

Pa3nen 8.0cHOBBI TEOpUH PSIIOB

8.1

8.1.Ilonsitue uncnooro psiga. Psix ¢
HEOTPHULATCIIBHBIMHU YICHAMH.
3HaKOIepeMEHHBIH P,
3uakouepenyromuii paj. /Jlex/

UI-1YK-1

012233 24

8.2

8.2.DyHKUMOHATIBHBIN psizI.
CreneHHOMH psa.
TpuronomeTprueckuit

WI-1YK-1

213223354

8.3

Tpunoxxenue Teopun psaos /Cp/

UI-1VK-1

010323354

Paznen 9.0cHOBBI Teopuu
nuddepeHIHATLHBIX YPABHEHUI




9.1

9.1.3amaun, mpUBOSIINE K
JudbepeHIanbHbIM YPABHEHUSAM.
IuddepeHnmanbabie ypaBHEHUS
nepsoro nopsaxa /Jlex/

UI-1VK-1

012203354

9.2

9.2. lnddepennuansHble ypaBHEHU 2-
TO U BBICIIIETO MOPS/IKA.
Juddepennnanbapie ypaBHEHMS,
JIONYCKAOINE TIOHMKEHHS MTOPAKA.
JIuneiHbIe OTHOPOIHBIE 1
HEeOoHOpoAHbIe A epeHIInaIbHbIe
ypaBHEHHs 2-TO HOPSAKa C
MOCTOSTHHBIMU KO3(QULUEHTaMU.

Mp/

UI-1YK-1

010323354

9.3

IMpunoxenue Teopuu
mudepeHranbHbIX ypaBHeHui /Cp/

UI-1YK-1

012203354

Pa3nen 10. OcHOBBI TeopHH
BePOSITHOCTEI

10.1

10.1.0cHOBHBIE TOHATHSA TEOPUU
BeposiTHOCTeH.10.2.0cHOBHBIE
(opMyITBI TEOPHH BEPOSATHOCTEH:
TEOPEeMBbl YMHOXKCHHS U CIOKEHUS,
(hOpMyJIIBI TTOJTHOM BEPOATHOCTH,
(dopmyna Baiieca. /JTex/

WI-1YK-1

010323354

10.2

10.3.Cepust He3aBHCUMBIX UCTIBITAHUI.
®opmynel beprynnu, Ilyaccona,
(dopmynsr Myaspa-Jlamnaca /TTp/

UI-1YK-1

01323354

10.3

10.4.Cnyuaiinbie Benuunnsl (JICB,
HCB). Cnyuaiitnsie npoueccsi /JIex/

VI-1YK-1

015233 54

10.4

10.4.Cnyuaiinbie Benuunnsl (JICB,
HCB). Cnyuaitasie npoueccsr /Ip/

VI-1YK-1

015233 54

10.5

[punoxxeHue Te0pUU BEpOSITHOCTEIT
/Cp/

VI-1YK-1

015233 54

Pa3nen 11.0cHOBBI MaTEMATHYECKO
CTATHCTHKH.

11.1.IIpocreiimas cTaTUCTHYECKAs
o6paboTka JaHHBIX. /JIek/

WUI-1VK-1

015233 54

11.1.IIpocreiiuas cTaTUCTHYECKAs
o6paboTtka naHHbIX. /TIp/

WI-1VK-1

21323354

11.2. OCHOBBI TEOPHU CTATUCTHYECKHX
oreHok. /Jlex/

O-1YK-1

21323354

11.2. OCHOBBI TEOPHU CTATUCTHYECKHX
ouenok. /IIp/

O 1YK-1

21323354

11.3. OCHOBBI TEOPHU CTATUCTHYECKHX
rumnore3. /JIex/

0,5

O 1YK-1

21323354

11.3. OcHOBBI TEOPHH CTATUCTUIECKUX
runores. /Ip/

WI-1YK-1

21323354

KoppensiuoHHO- perpecCHOHHBIN U
JUCTICPCHOHHBIN aHamu3  /JIex/

0,5

WI-1YK-1

21323354




11.8 [KoppemnsuuoHHO- perpecCHOHHBII 1 1 2 Na-1vK-1
ncriepcHoHHbIi anamu3  /IIp/ D152 5354
119 [IIpunoxeHne MaTeMaTHYECKOM 1 9 Na-1vK-1
cratuctuku /Cp/ 213233 54

6. OHEHOYHBIE MATEPHAJIbI IO JUCHUIIVIMHE (MOAYJIIO)

@DoHJ OLEHOYHBIX CPEACTB IS TEKYIIEro KOHTPONSL M IIPOMEKYTOUHOH aTTeCTAalHM IIpHiIaraercs K pabodei
nporpamMMe JAUCLHUILUIMHBI B IpuiioxeHnu Nel.

7. YYUEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECHEYEHHUE JUCHUIIJIMHbBI

7.1. IlepeueHpb y4eOHO¥ JIUTEPATYPhI, HEOOXOAMMON /1JIsl OCBOEHMSI UCHUTLIUHBI (MOTYJIs1)

7.2. IlepeyeHb pecypcoB HH(POPMAIMOHHO-TeJIEKOMMYHUKAIIMOHHOI ceTn ""MHTepHeT", HEOOXOAMMBIX 1JIsl

OCBOEHUS NUCUNIUINHEL (MOAV.IS)
31 |3BC,nekrponHas - GHOIMOTEYHAS CUCTEME U3/IaTeNbCTBa «JIaHby:
D2 |Smexrpounsiii pecype usnarenscrea «FOPAVTY
D3 |Hayunas snexrponHas 6ubiamoreka Elibrary.ru;
34 |HuadpopmanuonHo-odpasoBarenbHas miathopma Moodle

7.3. KoMIJjIeKT JIMIeH3HOHHOT0 U CBOOOHO PACIPOCTPAHAEMOT0 MPOrpaMMHOI0 o0ecneYeHnsi, B TOM YHucjIe

O0TEYECTBEHHOT'0 IPOU3BOACTBA

7.3.1|Adobe Reader

7.3.2|I10 «BusyanpHas cTyausl TECTHPOBaHHs». KOMILIEKC 1151 CO31aHHs TECTOB ¥ TECTHPOBAHUS

7.3.3|LIBREOFFICE

7.3.4]Windows Vista TM Home Basic K OEMAct

7.3.5|Adobe Reader

7.3.6|Windows 7

7.3.7|MicrosoftOffice 2016

7.4. Ilepeyenb npodeccHoOHATbHBIX 023 JAHHBIX U HHPOPMAIIHOHHBIX CHIPABOYHBIX CHCTEM

7.4.1|CnpaBouno-nipaBoBast cuctema Koncynprant Ilntoc, Bepcus [Ipod

7.4.2| M opManoHHO-IIPaBOBOM mopTal «"apaHT» KOMIaHHI

7.4.3|DenepanbHblii mopran "Poccuiickoe o6paszoBanue”

7.4.4|Topran «HopmaruBHbIe npaBoBble akThl B Poccuiickoit @enepanumn» Munucrepcrsa

7.4 5loctuiuu PO




Ayn. Ne 2.308 YueGHas aynutopusi.

Kabuner Ne 56, minomans 30,7 M2

V4eOHast ayIUTOPUS UL 3aHATHIT ISKIIMOHHOTO THIIA, CEMHHAPCKOTO THIIA, UL TPYIIIOBBIX M HHIWBHIYaTbHBIX
KOHCYJbTaLlUH, 171 TEKYILEro KOHTPOJIS U IPOMEXYTOUHOH aTTecTaluy.

OcHameHHOCTB: Y4yeOHas Mebelb: pabouee MeCTO IperoaBaTes, pabodne MecTa 00yJarOIIX L.

Ayn. Ne 2.406 KomnbroTepHslii ki1acc.

Ka6uner Ne 7, momians 78,8 M2

VyeOHast ayIUTOPUS UL 3aHATHII CEMUHAPCKOT'O THIIA, BEIIOJIHEHHUS KYPCOBBIX paboT. [l TeKyIiero KOHTPOIIS 1
MIPOMEKYTOYHOM aTTeCTallut, CAMOCTOSTENbHOM

paboTsL.

OcHaIeHHOCTD!

-cucteMHsIi 0ok Intel Pentium G4620 4gb RAM /500Gb-HDD/Win10Pro/Office -16 wit.;

-XK- monutop Monutop View Sonic 23.6» VA2407H uepusiit TNLED - 7 mr.,

— monwutop 21,5 Beng GL2250 LED 1920*1080 250 cd\m2 Black — 9 in/

-npoextop Optoma EP752 (1024*768);

Vuebnast mebelnb: pabodee MeCcTo

TpernosaBaTels; pabodne MecTa 00yJaroHXcs, ydeHHIecKas J0CKa.

[lepedeHs OCHOBHOTO 000PYyAOBaHHs, y4eOHO-HATIIHBIX TOCOOuiT 1 mporpammHoro obecredenus: Winl0Pro
koHTpakT Ne007/18 ot

26 smBaps 2018r. Microsoft

Officel6 kourpaxt Ne007/18 ot 26

stuBaps 2018r. Kaspersky Endpoint Security for Business ot 27.04.2018 Adobe reader

Ayn.Ne 2.114 MynbTUMeIMIHHBIN 3aJ1 HAYYHON OUOIMOTEKH JUIS CAMOCTOSTEIILHON PabOTHI C BBIXOIOM CETh HHTEPHET
Cucremusiii 610k Corequad 6600, 4gb ram, 160gb - 1r.; MouuTtop beng g900wa -1 wr. CuctemHblit 010K
Deponeon core2duo 8300, 2gb ram, hdd 160gb - 8 wrt.; Mouutop Ig w1934s - 8 wir., 4 Tonkux kinenta Eltex tc-50
VYuebnast Mmebenb: pabouee MecTo mpernogaBaTesis, padodure MecTa 00yJaroIXcs.

Becmuiarnas oneparnuonnas cucrema Calculate Linux,

LIBREOFFICE Otkpsitoe nunensuonnoe cornamenue GNUGeneralPublicLicense

9. METOAUYECKHUE MATEPHAJIbI

«MeToyYecKe YKa3aHus MO BBIMOJIHEHHIO KOHTPOJIBHBIX pab0oT» ONPEeNsIoT 00Iue TpeOoBaHus, IpaBHiIa U
OpraHu3aLHMIo IPOBEICHHSI KOHTPOJIBHBIX PA0OT C LEJIbI0 OKa3aHUs IOMOLIM 00YyYarOIIMMCS B TIPABHIBHOM HX
BBITIOJIHEHHH B 00BbEME OIPEIeNIEHHOr0 Kypca UITH €T0 paszielia B COOTBETCTBHE C JISHCTBYIOIIMMH CTaHAaPTAMU.
«MeToryecKie yKa3aHus [0 BBIIOJIHCHHUIO CAMOCTOSTENBHBIX PabOT» NpeJHa3HAYCHBI JUIS BBIIOJIHECHHUS
CaMOCTOSATEIbHON pabOThl B paMKaX peajn3yeMbIX OCHOBHBIX 00pa30BaTeIbHBIX MPOrPaMM, COOTBETCTBYIOLIMX
TpeOoBaHUsIM (ellepalbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BBICLIEr0 00pa30BaHUsL.

«MeTtouueckre yKa3aHus M0 BBIIOJIHEHHUIO TPAKTHYECKUX paboTy» MpeTHa3HaYeHbI IS BBIMOJHECHHS PAKTHIECKON
paboThI B paMKaX pean3yeMbIX OCHOBHBIX 00pa30BaTe/IbHBIX IPOrPaMM, COOTBETCTBYIOLINX TPEOOBAHUSIM
(henepanbHBIX rOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAPTOB BICIIETO 00pa30BaHMs.

10. MIPUJIOKEHUE

10.1.D0H]| OLIEHOYHBIX CPEJICTB ISl IPOBEICHMUS TEKYIIETO KOHTPOJIS M IIPOMEXKYTOYHOM ATTECTAIIMH 00YYatOIUXCsI
10 AMCUUIUTHHE (MOAYIIIO).

10.2.Meroxnyeckue pekOMeHIANNH (YKa3aHHs) 110 BHIIOTHEHHUIO JIJAO0PAaTOPHEIX (IPAKTHIECKUX) paboT.
10.3.Meroanueckne pekoMeHIauu (YKa3aHUs) 110 BBINOJIHEHUIO KOHTPOJIBHBIX PadoT.

10.4.MeTtoandyeckne peKOMEHIAINH M0 BHITIOTHEHHIO CAMOCTOSTEIBHON PabOTHI CTYAEHTOB.

10.5.Meroanueckue yka3aHHs 110 BBIIOJIHEHUIO KYPCOBOH paboThI (IIpoeKTa)

10.6.Matepuansl 1Mo peaian3anuy y4eOHOH MMCHUILUIMHBI JUIS CTYACHTOB-WHBAIHAOB H JHI[ C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0pOBbsI (110 HEOOXOJUMOCTH).

10.7.Y4eOHuK, yueOHOE mocobue, Kype JEKIHUH, KOHCIEKT JIEKIHMIT (0 YCMOTPEHHMIO MPEroaBaTens).

10.8.YuebHas mporpaMma AUCIHMIUIMHEI (TI0 YCMOTPEHHUIO TPENOAaBaTes).

10.9.[Ipyrue MerouyecKie Mateprasl (110 yCMOTPEHUIO Kadenpsl).
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1. TEPEYEHb KOMIETEHIUI U HHIUKATOPOB JJOCTUKEHUI

YYEBHO JUCUUIJIAHBI (MOIY.JIST)

Kareropus Kon n HaumenoBanue Kon n HaumeHOBaHME UHIMKATOPA TOCTHXKEHUS
KOMIICTECHITUI KOMITETCHIIUHN KOMITIETEHITUHN
1 2 3
CucremMHOe 1 VK-1. Cnocoben W-1. Ananusupyet 3a/1a4y, BbIICISS STAIbI €€ PELICHHUs, AeHCTBUS
Kpnmqecxoe OCyIJ.[CCTBJ'ISITL IIOMCK, o pemeHmo 3aJa4u, OLICHUBAA UX HpCPIMy'H.[CCTBa W HEOOCTATKH

MBIIJICHUE

KPUTHYECKUI aHAIIN3 U
cuHTe3 HH}OpManuH,
IPUMEHATh CUCTEMHBII
MOAXOJ [l peIeHUs
MOCTABJIEHHBIX 337124

2. INIIAHUPYEMBIE PE3YJbTATHBI OBYUYEHUS IO JMCHUIIJIMHE (MOZYJIIO)

n
MMPOLEAYPA ONEHNBAHUA KOMIIETEHIINU
IIponenypa
Kon Konx
OLCHUBAHUA
KOMIIET | WHIUKATOpa [Inanupyemsble pe3yabTaThl 00y4eHHs MO .
KOMIICTCHIINH
eH- JIOCTYKESHUS JUCTIATITHHE (MOIYITIO) (dopbI
OUH KOMIIECTCHIINH P
KOHTPOJIS)
2 3
VK-1 YK-1.1 3HaTb: OCHOBHBIE NOHATHUS, 3aKOHBI, IIPaBMIIA, HEOOXOIUMBIE IS Texyummii
peueHus IMOCTaBJICHHOU 3aaa4du; METOMIBI Hayl{HOI;O IMO3HAHUA B KOHTPOJI]):
MpoLecce MPUMEHEHH UX B PEIICHUH [TOCTaBJICHHOM 3a1aun
YMerb: pewmiaTh, KOHCTPYUPOBATh 3a[aHMs, CaMOCTOSTENIBHO Tecmuposanue,
mpopadaTeiBaTh JOMOJHUTENBHYI0 HH(GOPMALUIO K KIHOYEBBIM Pewenue 3a0aq,
TOJIOXKEHHUSAM, IPOU3BOJUTH KOHTPOIb U CAMOKOHTPOJIb Koum POIbHAA

Baajgers: CIIOCOOHOCTBIO
aHaNU3MpoBaTh, 0000IaTh
MOCTaBJIEHHOM 3a/1aui

BOCIPUHHMATb,
nH(OpMALHIO

0CO3HaBaTh,

OpH  peLIeHUuH

paboma (onpoc,
3a0ayu)
IIpomexyTOUH
asi aTTecTAlNs:
3auem

Oxzamen

3. LIKAJIA OHEHUBAHMUS PE3YJIBTATOB U KPUTEPUU OIEHUBAHUS

YpoBHu
OCBOEHUS

Kpurtepun oneHnBaHus

xana
OlLleHUBAHUS
pe3yJibTaToB
(0aJ1s1B1, OLIEHKH)

He ocBoensbl

CTy,Z[eHT HUMECT Pa3pO3HCHHBIEC U HECHUCTEMATU3MPOBAHHBLIC
3HAaHUA yqe6Horo Marepuajia, HC YMECT BBIACIIATH ITITaBHOC U

0 — 60 6am.
BTOPOCTEIICHHOE,  JOMyCKaeT OmMOKM B  ONpPEJEICHUH 2 (HeyoBneTRO-
OCHOBHBIX TIOHATHH, HWCKaXaeT WX CMBICI, HE MOXET PHTENBHO)
CaMOCTOSITENIbHO U3/1araTh MaTepHall. He saureno
CTyneHT  JEMOHCTpPUpPYET  BBIIOJIHEHHWE  IPAKTHYECKUX
HaBBIKOB M YMEHHUH C TpyObIMH OIIHOKaMH.

[Moporoseiit | CTyZeHT OCBOWJI OCHOBHBIE IIOJIOKEHHS TEMBbI Y4eOHOro 61— 75 Gain
3aHATHA, OJHAKO TPH W3JIOKEHWH YYeOHOTO MaTepHaja 3 (y,Z[OBHCTBOI;H
JOIyCKaeT  HETOYHOCTH, M3JlaraeT €ro  HeHmoJIHO | TenbHO)
HEIOCNIEI0BATEeNbHO,  JUIS  W3JIOKEHHWs  HyXKJaercs B JauteHo
HaBOJSIIMX  BONPOCAX €O  CTOPOHBI  ITPENojaBaTels,




UCTBITHIBAET CIOXKHOCTH C OOOCHOBAaHHMEM BBICKa3aHHBIX
cykaeanid.  CTyIeHT  BiajeeT  JIMIIb  HEKOTOPHIMH
MIPaKTHYECKIMH HABBIKAMH YMCHHUSMH.

ba3zoBsrit CTynmeHT OCBOWJI Y4YeOHBIM Marepwal B TIOJTHOM OOBEME,
XOpPOILIO OpPUEHTHpPYETCs B YueOHOM Marepuane, H3Jaraer
MaTepHan B JIOTHYECKOH MOCIEHOBATEIbHOCTH, OJHAKO TIPH 76 — 85 Gam.
OTBETE JIOIYCKAaeT HETOYHOCTH. 4 (xoporo)
CTyIeHT OCBOMJI TIOJIHOCTBIO IPAKTUYECKHE HABBIKU W 3aureHo
YMEHHH, MIPELYCMOTPEHHBIE paboueit IporpaMmon
JMCIHILIMHBI, OJIHAKO JIOIYCKAaeT HEKOTOPbIE HETOYHOCTH.

Beicoknit | CTyzaeHT moka3bIBaeT IiIyOOKHE U TIOJHBIE 3HAHUS Y4eOHOTo
MaTepuana, NpH H3JI0KCHUU HE JOMYCKAaeT HETOYHOCTeH U
HCKaXeHHs (AaKTOB, H3JIAraeT MaTepual B JIOTHYECKOH
MOCIIEIOBATEIBPHOCTH, XOPOILIO OpUeHTUpYyeTcs B m3naraeMom | 86 — 100 Gamr.
Martepuane, MOXXET [aTb OOOCHOBaHHE BBICKA3bIBAEMBIM 5 (OTJIHYHO)
CYKIECHUSAM. 3auTeHo

CTyZeHT OCBOMJI TIOJHOCTBIO IIPAKTUYECKUE HABBIKU H
yMEHHUs, MIPENYCMOTPEHHBIE paboueii IpOrpaMMoin
JUCHUIIIHHBL

1. TUMOBBIE KOHTPOJIBHBIE 3AJAHUS U (MJIN) NHBIE MATEPHUAJIBI,
HEOBXOJIMMBIE JJ1s1 OHEHKHW 3HAHWUHW, YMEHHUU U HABBIKOB B

[Mepeyenn oneHnBaeMbix Komrerenimii - VK-1 (H/]--1.)

4.1. TEKYIIAW KOHTPOJIb
TECTbI

J1s onenku komnerenuun YK-1 (M/]--1.)
TecToBbIe BONPOCHI 10 pa3/iesiaM JIMHeHHOH ainred0pbl 1 aHAJIMTHYECKOH reOMeTPpUM
Ykazanusn: Bce 3a0anusi umeiom 5 6apuanmos omeemd, u3 KOmopuix NPAGUIbHbll MOIbKO
ooun. Homep 6vibpannoco Bamu omeema obeedume Kpyscoukom 6 bianke 0is

1.

omeemoe
1 0 43
Onpenenurens 2351 paBeH...
1 020
3050
1)-2 2)1 3)5 4)0 5) -9
Eomn A= 1 yB=(t ?) 10B-24=..
20 0 3
4 4
nH1 2)-19 3
) ) )(3 5]
5 4 -5 0
4 5
JH (73]

Ecnnﬁ=2-?—6-]+3~l€,To lal=...

1)23

2)7 3)-1 411 5) 11

MPOIIECCE OCBOEHHUA OBPA30OBATEJILHOM ITPOT'PAMMBI




4. VYpaBHCHHE TMHAU HA PUCYHKE UMEET BHII. ..
o

vy ‘a X
1) x+y=-2 2) 2x-y+2=0 3) y=-2x-2
4) y*=-x+2 5) x=-2y
5. VYpaBHeHue 2X2+2y2+X:0 ONpeENsIeT Ha MIIOCKOCTH. ..
1) OKpyXHOCTB 2) npsAMyIo 3) runepOomy
4) mapaboy 5) e

6. U3 ypaBHeHHI
a) 2x-3y+z+1=0
0) x+2y-6=0
B) x+3y=0
BBIOEPHUTE T€, KOTOPBIC ONPEACIISIOT INIOCKOCTb, NapauiesbHyto ocu OZ.
BapuaHTsl 0TBETOB:
1) ToseK0 B) 2) TONBKO 0)3) HU OAHO
4) TONBKO a) 5) TONBKO 0) U B)

Homep sonpoca Omesem
1 5

N[OOI IWIN
WO ININOT

TecToBble 3aJaHUsI 1O MATEMATUHICCKOMY aHAJIN3Y
Tect 1o MAaTeMaTHICCKOMY aHaJIn3y pa3pa60TaH AJIs1 IPOBEPKHU UTOT'OBBIX 3HAHUH C
LCIbI0 OLUCHKH YPOBHA MaTeMaTUYeCKONW MOATOTOBKHU CTYACHTOB, 3aBCPUIMBIIUX H3YUCHUEC

Kypca MaTeMaTHKH. YpoBeHb CIIOKHOCTH 3alaHUil U WX COAEpP)KaHHE COOTBETCTBYET
tpedoBanmsim ®I'OC BO.
Ha3znauyenue Tecra: UTOTOBBII KOHTPOJIb
3HaHUI
BpeMms BbInoJIHeHHS: 60 MUHYT
KoanuecTBo 3a1aHMii: 12
Tun 3apannii: 3aKpBITHIN

dopma TeCTOBBIX 3aJaHUMN:
TecT cocTouT U3 3aJaHN ¢ BEBIOOPOM OIHOTO OTBETA M3 IIATH NMpeaoKeHHbIX. OTBETHI
YKa3bIBaIOTCS Ha CIICNUAIbHOM OJIaHKe ¢ TabiuIell HOMepOB 3aJaHuUH.
Aneopumm nposepku
— 3a IpaBWIbHBII OTBET HCHBITYEeMbIH MomyyaeT 1 6a,
— 32 HEMpaBWIBHBIN WM HeyKa3aHHEIH oTBeT — O OaiioB



XapaKTepl/ICTl/lKa TECTOBBIX 3aJaHUM

Bpems Yucno
CroxHOCTh
Tema perieHus y4eOHBIX SAAHS
(B MuH) 9JIEMEHTOB !
1. MHOX)ecTBa U OTOOpaKeHHUSI. 4 3 2
2. BpluncrieHne peiesoB. 3 2 2
3. I'eomerpuyeckuii CMBICI 3 4 2
IIPOU3BOAHOM.
4. Wccnenosanue GHyHKIUIA. 5 4 2
5. Tuddepenimpopanne GpyHKIUN 4 3 2
HECKOJIBKHX MTEPEMCHHBIX.
6. DkcTpemMyMBbl HYHKIIMHA HECKOIBKUX 4 3 2
NepEeMEeHHBIX.
7. TabnuyHOE UHTETPHUPOBAHUE. 3 3 2
8. Brruncnenue momanei. 4 5 2
9. Iuddepenumansueie ypaBHeHus | 3 3 2
MOPSAKA.
10.Tuddepennmanbusie ypaBaeHus 11 4 2 2
TIOpPSIIKa, IOYCKAIOIINe MOHKEHHE
HOpsAKA.
11.Psipl (4MCAOBBIE PSIABI). 3 3 2
12 . ®yHKIMOHATBHBIE PAIBI (PSIT 4 3 2
Teiinopa).

Kaaccnpukanust ypoBHS C105KHOCTH 3aJaHUI:
e 1-if ypoBeHb- y3HABaHMUE;
e 2-0if ypOBEHb - pCLICHHWEC THUIIOBOM 3amaduM (M3BECTHOE COUYETAHWUE THUITOBBIX
NEHCTBHI);
e 3-ii ypoBeHb - pelleHre HETUIIOBOH 33/1aun (HOBOE COYETaHUE THIOBBIX JCHCTBHIA)
B naHHOM TecTe Bce 3aaHUsI BTOPOI0 YPOBHS CIIOXKHOCTH.

3ananus 118 NPOBEPKU UTOTOBBIX 3HAHUM 10O
MATEMATUYECKOMY AHAJIU3Y
JAEMO-BAPUAHT
Ykazanusn: Bce 3a0anus umerom 4 unu 5 eapuanmos omeema, u3z KOMopvix npaguibHbull
monvko ooun. Homep evibpannoeo Bamu omeema ommemome 8 bnanxe 0
omeemoe.

3aganue Nel. ®yskius y = log, x orobpaxaer MHOkecTBO (0;27] Ha MHOXKECTBO...
1) (-0; 9] 2) (0; 9] 3) (-o0; 3]
4) [3; + ) 5)(0; 3]

2

3apanme Ne2. Ilpenmen lim ——
8 e 3 Tox 16

1)4 2) 413 3)2/3 4)-4 5) -4/3

paBeH. ..



1
3ananue Ne 3. YpaBHeHHe KacaTelbHON K Tpaduky GpyHKIHHM y = x + — B Touke (1;2) nmeer
x

BHUI...
1) x-y+1=0 2) y-1=0 3) y-2=0
4) x-y-1=0 5)y=3

3ananue Ne 4. I'paduk kakoii pyHkME Ha BceM oTpeske [a,b] onHoBpemenHo ynoBiaeTBOpsieT
Tpem ycrosusaMm: Y > 0; y'> 0; y"'< 0?

¥ ¥

N J4 0 .
8l a b al 2 "
Bapuantsl oTBETOB:
1) Bcex rpaduku 2) Tonbko | u IV
3) Tombko Il u 11 4) Tomsko Il 5) Tombko 111

3aganue Ne 5. Ecm U= ln(3x —y2 +223) , To 3HaueHue U'; B Touke M(1;0;1) paBHo...
15 2)3 3)1/5 4) 6/5 5) 1/3

3ananue Ne6. V3nepxku Z monurpaduueckoro npepHuaTHs Ha BBITYCK OJHOTO XypHalia
onpenensoTcs GopMyIon Z:100-x2y+x+y, TJIe X - pacxXoJIbl Ha OTUIATy PabOYeH CHIIBI, THIC.
py0., (x>0), Y - 3aTpaThl Ha MaTepuabl, Thic. pyo., (Y>0). [Ipu Kakux 3HaYCHUSIX X U Y
W3/IePKKH TIPOM3BOICTBA Oy IyT MUHUMAJIEHBIMHU, €CITH 3aTPaThl Ha OJIMH XKypHAI
COCTaBJISIOT 9 THIC. PYO.
1) x=4; y=5 2) x=6; y=3 3) x=5.5; y=3.5
4) x=4.5; y=4.5 5) x=3; y=6

3apanue Ne7.  MHterpan _[ Cos5dx paseH...

1) ésin5x+C 2) 5sin5x+C 3) 5sinx+C

4) —lsin5x+c 5) —lsin5x
5 5

3apanue Ne8. Ilnomaznp 3amITPUXOBaHHON YacTH (UTYpPHI, H300paXKEHHOH Ha YepTexe,
3a/1aHa MHTETPAJIOM. ..

i
y=3x7




1) 2[ @3- x?)dx 2) 2[(3-x? —x)dx
-3 0
3) [lx-3)-G-x>kix 4) [16-x*)—(x -3)kx
0
5) 2[[(3—x%)—(x —3)kix
3ananue Ne9. YactHoe pemenue aupGpepeHnaibHOr0 ypaBHEHHs
(1+€")y" =ye" npuy0)=I nmeer Bux ...
1) l+e* 2) %(He") 3) 2fi+e”)

a) —%(1+e") 5) —2(1+e")

’

3apanme Ne 10. Ilopsox nuddepeHranrbHOro ypaBHeHus y" — 31 =0 paseH...
x

1) 1 2)2 3) 1
4)3 5)9

3aganue Ne 11. Ykaxure cxoasiuecs YUCIOBBIE PABL.

D i %wm VEw S

3aganue Ne 12. Pagnyc cXoquMOCTH CTENIEHHOTO Psia zanx”
n=1 pasen 10, Torna uHTEpBal

CXOOUMOCTH UMECCT BU/

1) [-5;5] 2) (-10; 10) 3) (0;10)  4)(-10;0)

Ki1104u BepHBIX 0TBETOB

Ne 1 2 4 5 6 7 8 9 10 11 12

w

orBer | 5 3 4 4 2 3 4 2 1 1 5 3

Kputepuu oneHuBaHus:

rae K —koaddunnent ycoenns, A — 9ucio MpaBUIIBHBIX OTBETOB, P — ob1riee 9rcio BOpocoB
B TECTE.

5=0,91-1
4=0,76-0,9
3=0,61-0,75
2=0,6

3AJJAYHN
1o pasaesy «JieMeHThl JUHEHHOH ajaredpo»

Jist ouenku komnerenuuu YK-1 (M/]--1.)
3anaua 1. [IpoBeputs BBIMONHACTCS JTU paBeHCTBO (A+B)C=AC+BC.




Martpuua A Martpuua B Martpuua C
4 5 3 2 2 5 2 3 3
1 2 3 4 2 -3 1 -1 3
3 45 04 5 1 -2 -1

3agaya 2. BeaucauTh onpeaenuTeNh MaTpHUIlbl A 1ByMs criocobamu: 1o npasmry Capproca u

4 5 3
¢ moMouipio MuHopa A=| 1 2 3.
3 45
5 3 -7
3amaua3. Borunciuts MaTpuily, obparayio matpune B=| -1 6 -3
2 -2 1

3agaua 4. Pemure cucteMy ypaBHEHUH TpeMs CITOCOOaMU: MaTPUIHBIM CITIOCOOOM, METOZOM
Kpamepa, meronom I'aycca
4x, +7x, —3x, =-10
2x, +9x, —x, =8
—x; +6x,-3x, =3

TumnoBble 321a4M 1O pa3aeny «JjJeMeHThl BEeKTOPHOH ajredpbi»
Tema: Bekropsr. CkasipHOe POM3BEICHHE BEKTOPOB H €ro CBOicTBa. BekTopHOE Mpou3BeIeHne

BEKTOPOB U ero cBoicTBa. CMEIIaHHOE IIPOM3BEACHHE

3apnaua. Jlaubl KoopAuHATH BepumnH Terpadapa ABC/I. Haiitu:

1) mnomans rpaan ABC;

2) oobem TeTpasdapa ABC/;

3) BBICOTY TETpadApa, OMyIieHHYyIo Ha rpaHb ABC;

4) moctpouts Terpadap ABCJI; 4) ypasaenue mmockocteit ABC u ABJI;

5) yrox mexay miockoctsimu ABC u AB/JJ;

6) Hamucath ypaBHeHue miockocta ABC.

A B C A
(2,3,4) (3,2,2) (1,-5,7) (2,3,5)

TumnoBble 321a4M 1O pa3eny «jJaeMeHThl AHATUTHYECKOH reoMeTPpUm»
3apauva 1. JlaHs! KOOpAMHATHI BepUInH TpeyronsHuka ABC. Haiitu:
1) nepumerp TpeyronbHuka ABC;
2) ypaBHeHHS CTOPOH AB u BC 1 ux yrioBbie KO3 QUIIHEHTEH!;
3) yIIIBI TPEYTONBHUKE;
4) ypaBHeHue BoicOThI C/J;
5) KOOpAUHATHI CepeAnHBI CTOPOHEI BC,
6) ypaBuenue meauansl AFE;
7) IOCTPOUTH TaHHBIH TPEYTOJIHHUK.
A B C
(-8,-3) (4, -12) (8; 10)

3agauya 2. [locTpouTh JMHUM BTOPOTO TMOPSJKA, HAWTH IONYOCH JIMHUH, (OKYCHI,
IKCIIEHTPUCHUTET



()c—2)2-i-(y—3)2 =9

x2 2
7+y7=1
25 9

2 2
L
49 25
¥ =9x

3anaua 3. [IpuBecty ypaBHeHHE KpUBOit BToporo nopsaka F(x,y)=0 k kaHOHHUECKOMY BUILy U
HalTU TOYKM IIEpeceueHusl JaHHOU KpuBoii ¢ mpsiMoit Ax+By+C=0 nnu nokazaTh, 4TO OHU HE
nepecekarorcs (Tabi. 8).

F(x,)=0 Ax+By+C=0
x?+y> —4x+6y=0 x-2y+1=0

3agaua 4. M3aepXKu MepeBO3KH JABYMS CPEICTBAMH TPAHCIIOPTA BHIPAXKAIOTCS (HYHKIMSIMH
y=150+50x wn y=250+25x, THe Xx-paccTOsHHWE TIEpPEBO3KHM B COTHSIX KHUJIOMETPOB, a
y-TPaHCIIOPTHBIE PacxXoAbl B JEHEXKHBIX eAuHULaX. Onpeaenutb, HauuHAs C KaKoOTo
paccTossHUS 60j1ee 3KOHOMIYHBIM BTOPOE CPENICTBO.
3agaua S.

Tlansi Touxu Ap Ap As u Bextopn: Ay (3:2;1), Az(2:3:5), As(5:3;7), N = {1:2;7}. Heobxomumo:
1) CocraBuTh ypaBHEHHE IOCKOCTH, TIPOXOISIIEH Yepes:
a) Touku Aj As As;

6) Touky A, ¥ NEPHEHAUKYJISIPHO BEKTOPYN;
B) TOUKy Ap 1 ochb OX;
T) TOUKH A1 u Ay mapamnensHo ocu OX.
2) CocraBuTh ypaBHEHHE IIPSAMOM, IPOXOIAILIEH Yepes:

a) TOUKY Aj mapayuieIbHO BEKTOPYN ;

0) Touky A; mapamiensHo ocu Oz,

B) TOUKH A1 U Ap; T') TOUKy Aj HEpHIEHAMKYISPHO IJIOCKOCTH, MPOXOIAIIEH uepes
TOukd A1 Ay As.

Touka A; Touka A, Touka A3 BekTop 1

('4,4,1) (_11911) (-513'-3) (-5’7’4)

Tunosele 3a1a4M 0 MATEMATHYECKOMY AHATU3Y
3agaya 1. Beruucnuts npeaensl:

o 2x¥-3x*+5 . X*=3x-10_ _ XT-3x+2. _ A1+2x-3
xon 4+ 77X —6X x5 X< —2x -15 x>25X - X" -6 o4 x—2

1 _Ql X 3x-2
lim S1N°X. lim 19X~ SINX im( XLV "m(ZX—lj
x=0 tg3x x>0 X am -1 x>0\ 2K + 2

3anauva 2. Beraucauts Npou3BogHbIE OT (DYHKIUH, 3aJaHHBIX SBHO, HESIBHO, TapaMEeTPUIECKU
1 JTorapuPpMUIEecKUM T PepeHITTPOBAHIEM.

y =3/x? arccos 3x; x°y? =In(xy) X = Cos2t,

y =sin 2t

y=sin(x3+2x—\/§) x2+y2 _ x = 2(t—sint),
9 16 y=2(t—cost);




3anaua 3. [IpoBecTy MONHOE UCCIIEA0BAHKE C TIOMOLIBIO IIPOU3BOAHBIX M IOCTPOUTH IPadUKH
2x2

GbyHKIIH y= .
4-X

3agaua 4.

. 2 . X .
Haiitu HeonpeneneHHble HHTErpal I[Gi& +— +sin > dx; Jcoss Xsin xdx.
X
Haiitu HeompeieeHHBIN HHTETPA [0 METOLy HHTEIPHPOBAHUS IO YACTSIM: Ixarctg 2xdx
a
BbIMUCTUTS OTIpe/IeNIeHHBII HHTETPAIT: j x3 sin xdx
0

dx
X+ x3

2
Brruucnuts onpezieneHHbIi HHTerpalt: _[
1

o0
dx
BbILII/IC.]'lI/lTb HeCO6CTBeHHI>Ie I/IHTeI'paIlI)II ,[74
X
1

3amaya 5. BeraucnnTh miomanb mIockoi (GUTypsl, OrpaHUYEHHOH 3aJaHHBIMHA KPUBBIMU.
Caenatb 4epTex o0macTy.

y:3x2+1, y—3x—-7=0

3apaua 6. Jlana ¢yukims z=f(X;y). Haiitu: 1) nomusnii nuddepeniman dz; 2) yacTHble
2 2

0z
IIPOU3BOAHBIE BTOPOrO IOPSAJIKA P u ? ; 3) B IyHKTe a) HcclenoBaTh (PYHKIMIO Ha
X
KCTPEMYM.
Q) | 7=3+3xy+y?-6x-2y+1 6)

z=Inyx* +4y.

3amaua 7. Haiitu oOmiee pemenne nudpepeHInaIb-HOTO YpaBHCHUS.
y'cosx =(y+1)sinx
2

y’=y—2+4l+2.
X X
y'cosx+ysinx=1
. 3y’ +6yx?
Xy =%-
2y° +3X

3anaua 8. MccnenoBath Ha CXOAMMOCTD PS/Ib, 33IaHHBIE OOIIMMH YJICHAMH C TIOMOIIBIO
JIOCTAaTOYHBIX Ipu3HakoB Jlamambepa, Komri u nHTErpaspHOro mpu3HaKa

[puznak Jlanambepa PanukanbHblil npu3Hak WnTerpanpHblil IpU3HaK
Komu Komu
nfn2 n

an:G(n -1) L _(2n-1): ¢, =

n! "\ 30+l 2n® +1

2 2n+1 1

n
an =7 N bn = n +l Cn =
(n+2) 2n-1 Jn +100




Kpurepuu oneHnBaHus:

3a mpaBWIBHOE pEIICHWE 3aJad CTaBHTCSA OLEHKA «5», INPH 3TOM CTYJCHT IIOKa3bIBaeT
MOBBIIIICHHBIA YPOBEHb B OBNIaJleHUU MaTepuanoM. Eciou B xone pemieHus 3aaad CTYACHTOM
JOMYIIEHbl HECKOJIBKO HEIOYETOB MM CHENaHa OJHA rpyOas ommbKa, TO CTaBUTCS OLCHKA
«». Ecnu pomynieHs! 2 omiOKY, U3 IEPEUNCICHHBIX BbIIIE, IMO0 IIPH PEIICHUH JOITyLIEHO 2
omnOKu TO cTaBUTCS oleHKa «3». Ecnu pomymenst 3 u 6onee omMOOK, U3 MEPEeUUCIICHHBIX
BBIIIE, JTNOO TIPABIIIHHO BEITTOIHEHO TOJIBKO OJHO 3a/IaHHE, TO CTABUTCS OICHKA «2».

KOHTPOJIBHAS PABOTA

Joist ouenku komnerenuuu YK-1 (H/]--1.)
3amanue 1 no pazneny «OCHOBBI JIMHEWHON anreOpsI»

e [IpoBeputs BRINONHACTCS JIH paBeHCTBO (A+B)C=AC+BC;
e  BBEIYHCIIHTBH ONPEACIIUTENh MAaTPHLBI A AByMs criocodamu: o npasmity Capproca ¥ ¢
MOMOLIBIO MHHOPA;

4 5 3 5 3 -7

BBIYHCIIUTH MATPHILy, 0OpaTHyt0 MaTpuie B, ecnu 3amansl: A=|1 2 3|, B= -1 6 -3

3 45 2 -2 1
2 5 6
,Cc=|1 -2 5
1 3 2

3anganue 2 no pasgeny «JIEMEHTBl BEKTOPHON alreOphI»:

Janbl koopaunatel BepnH Tetpadapa ABC/I (tabu. 5). Haiitu: 1) mnomane rpanu ABC; 2)
o0weM Terpadnpa ABCJI; 3) BeicoTy TeTpasfpa, omymieHHyio Ha rpans ABC; 4) moctpouth
terpasap ABCJ; 4) ypaBaenue miockocteit ABC u ABJI; 5) yron mexxay miockoctsmu ABC
u ABJI, ecnn‘

[ MpumMeyanue [al]:

A B C A
(2,3,4) (3,2,2) (1,-5,7) (2,3,5)

3aganue 3 o pasgeny «NeMEHTH aHATUTHYECKOW TEOMETPUI:
[ocTpouTs JMHHKM BTOPOTO  TOPSIKA, HAWTH MONYOCH JIHMHHUH, (DOKYCHI,

IKCI[CHTPUCHTET.
(x=3)2+(y-27°=9
2 2
L + L — 1
9 25
2 2
L
25 49
y? = —4x

3ananmue 4 no pasaeny «MHTerprupoBane GYHKIUN OJHOMN TEPEMEHHOM)
BrraucnuTh HeolpeIeieHHbIe HHTETPaTbl

a) j{j;+3x2+ al jdx 6) ICOSS X - sin xdx

x?+1



e e

3amanue 5 no pasgeny «AuddepeHnnansape ypaBHEHUN
Haiitu obmee penienue andpdepeHunanbHOro ypaBHeHHs

_1+x2

!

1+y?

3aganmue 6 o pazneny «Teopus psgoB»
HccnenoBarh Ha CXOIMMOCTD PS/IBL, 3aJaHHbIC OOIIMMH YIEHAMH C TIOMOIBIO JT0CTaTOYHBIX
npusHakoB Jlamam6epa, Koy u MHTErpanbHOrO MpH3HAKA.

n+1 1 ( n jmz 2n
a, = ' bn = o0 | T4 C, =
2"(n-1) 3" (n+1 9+n4

Jisi ouenku komnerenuuu YK-1 (M/]--1.)

3aganue 1: o pazneny «OCHOBBI JINHEHHOHN anTreOpbI»
Pemmmre cucteMy ypaBHEHHH TpeMs ciocobamMu: MaTPHIHBIM criocoboM, MetooM Kpamepa,
X —5x,+3x;=-1
merogom ['ayccas  2x +4x,+x, =6
—3x,+3x, —7x; =-13
3amanue 2 1o pazneny «JIEMEHTHl BEKTOPHOH aireOpbi»:
JlaHBI KOOpIMHATHI BepIIUH TpeyroiabHuka ABC.
Haitru: 1) mepumerp tpeyronsanka ABC; 2) ypaBHeHUS cTOpoH AB 1 BC 1 MX yTIIOBBIE

K03(GUIMEHTEH; 3) YIiIbl TpEyroybHUKa; 4) ypaBHeHUE BBICOTHI C/[; 5) KOOpMHATHI CepeIUHBI
ctoponsl BC; 5) ypaBHeHne MeanaHbl AE; 6) MOCTPOUTH JaHHBINA TPEYTOIBHHUK.

A B C
(-8;-3) 4,-12) (8; 10)

3apanue 3 no pasgeny «BBegeHue B MaTeMaTHUECKUH aHATH3»:
Haifti nmpon3BogHBIE IEPBOTO MOPAIKA JaHHBIX (DYHKIUH, MCIONIB3Ys MpaBHila BEIYHCICHUSA

TIPOM3BOHBIX. 1) y=3x2—sin’x 2) y= \/;ng,
3 _ Inx 4) (x=arcsin2s,
4-3cosx y=1/(1-41%).
3ananmue 4 no pasaeny «MHTerpupoBane GYHKIUN OJTHOMN MEPEeMEHHOM
BBIUMCIUTE UIOMAAb IJIOCKOW (HUIYpBI, OrpaHUYEHHOHN 3alaHHBIMH KpuBbIMH. Crenarhb

4epTex 00JIacTH: y:_2x3, y—-2x-4=0, y=0;

3aganue S no pazneny «OyHKIIUH HECKOJIBKUX ITEPEMEHHBIX)»
Haiitu 5kcTpeMyMBbI (yHKIMH JBYX MepeMeHHbIX z = 2x3 + 6xy? — 30x — 24y

Kpurepuu oneHuBanus:



5 OayoB — 3a MPaBWIBHOE PEIICHHE 3ahadd, MOAPOOHAs apTyMEHTALUsl CBOETO pEIICHHE,
Xopollee 3HaHWE TEOPETHYECKHX AaCIEKTOB PELICHHs Ka3yca, OTBETHl Ha JIOTOJHHUTEIIbHBIC
BOIIPOCHI TI0 TEME 3aHATHS.

4 Gamna - 3a IPaBHJIBHOE PELICHHE 3a[ayd, JIOCTaTOYHAs apryMEHTALMsI CBOETO PEIICHHE,
Xopoliee 3HaHHE TEOPETHUCCKHUX AaCIIEKTOB pEIICHMS Ka3yca, YacTHYHbIE OTBETHI Ha
JIOTIOTHUTENBHBIE BOIIPOCHI IO TEME 3aHSATHS.

3 Gaymuta — 3a 4aCTUYHO MPABHIIBHOE PEIICHUE 3a/1a9H, HEOCTATOYHASI apTyMEHTALUSI CBOETO
pelieHue, onpenenéHHOe 3HAHWE TEOPETHYECKHX AacleKTOB PELICHHs Ka3yca, YacTHYHbIC
OTBETHI Ha JOTIOJIHUTEIbHBIE BOIIPOCHI I10 TEME 3aHSITHUS.

2 Oamia — 3a HENPaBUIBHOE pEIIEHHE 3aJayd, OTCYTCTBHE HEOOXOIMMBIX 3HAHHH,
TEOPETUYECKHUX ACHEKTOB PEIICHHS.

4.2. MIPOMEXYTOYHASA ATTECTAIIUA
Ilepeyens 3a4eTHBIX 32JaHUI

Jist ouenku komnerenuuu YK-1 (H/]-1.)
3amanume Nel. [lpuBectm ypaBHeHHMEe KpmBOii Broporo mopsinka F(X,y) =0 «k
KaHOHWYecKoMy BuUnmy. Iloctpouts Tpaduk o¢yHknun. Haiitu momyocn, Qoxycsl,
SKCLEHTPHCUTET, IEHTp, paauyc: x2 + 4y% + 4x — 16y —8 =0
3ananue Ne2. Jlansl Touku A, Ay, Az 1 BekTop N . Heobxomumo:
CocTaBuTh ypaBHEHHE TUIOCKOCTH, IPOXOIAIICH yepe3 TOUKU A Ay As;

CocTaBHUTh ypaBHEHHE NIPSIMOH, MPOXOJAIIEH Yepe3 TOUKy A mapajuiebHO BEeKTopy N ;
Touxka A, Touxka A, Touxa Az Bekrop N

(-4,41) (-1,9,1) (-5,3,-3) (-5,7,4)

3ananue Ne3. Haiitu romaas napamienorpamma, eciia

Koopaunatsl Touku A | Koopannatsl Touku B | Koopaunartel Touku C
AQ2;-3; 1) B(6; 1;-1) C4; 8;-9)

3ananue Ne4. Pemmre cucTteMy ypaBHEHHH TpeMs croco0aMu: MAaTPUYHBIM CIIOCOOOM,
meroaoM Kpamepa, metogom I'aycca.
X, —5x, +3x; = -1
2x, +4x, +x,=6
—3x,+3x, - 7x, =-13
3apanue NeS. Brraucnuts npenen QyHKINN

a) B) r)

V2x—4-2 . arctg2x o 2x—3\"1
im ot~ lim— =" im ()
x>22x%2—x—6 x-0  4x x>0 \2x + 5

Kputepun onennBaHusi:

«3auTeHO» - BBICTABISIETCS CTYICHTY, INPOAEMOHCTPHPOBABIIEMY BCECTOPOHHEE,
CHUCTEMAaTHUYeCKOe U TIy0OKOoe 3HaHHWEe Y4eOHO-POrpaMMHOTO MaTephalia, YMEHHE CBOOOHO
BBIIOJIHATD 33/1aHUs, IPEIYCMOTPEHHbBIE IPOrPaMMOM, YCBOMBLINM OCHOBHYIO M 3HAKOMBIH C
JIOTIOTHUTENIFHON JIUTEepaTypol, pekoMeHI0BaHHOM mporpammoil. Kak mpasuno, oreHka
«3a4TEHO» BBICTABISIETCSl CTYJCHTaM, YCBOWBIIMM B3aUMOCBS3b OCHOBHBIX MOHSATHH
MUCHUIUTAHEI B MX 3HAYCHHWH JUIS IPHOOpEeTacMOl MpOQeccHu, MPOSBUBIIUM TBOPYCCKHE



CIIOCOOHOCTM B TOHHUMAHHUW, W3JIOKEHHH W HCIOIB30BAaHHM YIEOHO-TIPOrPaMMHOTO
MaTepuaa.

«He 3auTeHo» - BBICTAaBISETCA CTYJACHTY, IPOJEMOHCTPUPOBABIIEMY HPOOEIHl B
3HAHUAX OCHOBHOTO y4eOHO-TIPOTrpaMMHOTO MaTepHaja, IOITyCTHBIIEMY NPHHINIHATBHBIC
OLIMOKH B BBIIIOJIHEHUH NPEyCMOTPEHHBIX IporpaMMoi 3aianuii. Kak npaBuio, oneHka «He
3a4TE€HO» CTaBUTCS CTYJCHTaM, KOTOPble HE MOTYT IPOJOKUTE O0YUYEeHUE UM MPUCTYIHUTh K
podecCHOHATTFHOM NeSTETHPHOCTH 10 OKOHYAHWM By3a 0e3 IOMOIHMTENBHBIX 3aHATHH 10
COOTBETCTBYIOLIEH JUCHUILIHHE.

IlepeyeHb 3a4eTHBIX BONPOCOB
Jos onenku komnerenuun YK-1(H/1-1):

MPUMEPHBIN NEPEYEHB BOITPOCOB K 3AUETY

Paznesn 1. DiieMeHTHI THHeliHOI anredpbl

1. MaTpups! U IeHCTBHS HAJ HUMU.

2. OnpenenuTeny U UX CBOWCTBA.

3. Panr maTpuiipl.

4. OOpaTHas MaTpuIa.

5. UccnenoBanne CJIAY

6. PenieHne cucTeM TMHEHHBIX YpaBHEHHI a) MATPHYHBIM METO0M, 0) Metomom Kpamepa, B)
merogoM ["aycca.

Pa3pen 2. DjieMeHTHI BEKTOPHOI aJiredpsbl
1. JluneliHble onepanuu Haj BEKTOPaMHU.
CkarsipHOe TIPOM3BEICHUE BEKTOPOB.
BexTopHoe npousBeieHue BEKTOPOB.
BrIpakeHHe BEKTOPHOTO IPOU3BECHUS Uepe3 KOOPIUHATEHI.
CMeniaHHO€E NIPOU3BEIEHUE BEKTOPOB.

gk own

Paznes 3. 0CHOBBI aHAJIMTHYECKOI FeOMeTpHH
1. Jluaum 1-ro mopsaka (mpsmast).
. [Ipocreiiye 3axa4un Ha IPSIMYIO.
. Jluaum 2-Tro mopsiuka.
. Dnurc.
. T'umrepOomna.
. [Tapabona.
. IToBepxHOCTB 1-TO Mopsifka (MIOCKOCTB).
. [Ipocreiiime 3ax1a4u Ha IIOCKOCTb.
9. IlpsimMast B IpoCTpaHCTBE.
10. IIpocrefimue 3agaun Ha MPSIMOH B IIPOCTPAHCTBE.
11.IIpocrefimue 3aaa4n Ha TPSIMYIO U IJIOCKOCTD
12. TloBepXHOCTH 2-TO MOPSAKA.

03O D KW

Pa3nen 4. OCHOBBI MaTeMAaTHYECKOT0 AHAIN3A
1. ITonsiTHE MHOXECTBA.
. INonstre dpynkmn. OCHOBHBIE CBOICTBA (YHKITHIA.
. IIpenen yncnoBoi MOCIENOBATENBHOCTH.
. Ilpenen dyHKIMM B GECKOHEYHOCTH U B TOUYKE.
. BeckoHEUHO MaJble BEIMYUHBI.
. beckoHeuHO OoJbIINE BETNYNHEL.
. IlepBblil 3aMeUaTENIbHBINA IPEICIL.

NN AW



8. Bropoii 3ameuaTensHBIiN peaer.
9. HenpepbIBHOCTD (DYHKIIHH.

Paznen 5. OcHoBbl 1ud pepeHIHATBLHOTO HCHHCTEHUS

1. Onpeenenne npon3BoJHON. 3aBUCUMOCTD MEX/Y HENPEPHIBHOCTHIO U
JudhepeHIPYeMOCTbIO QYHKINH.

2.CxeMa BBIYHCIICHHI TPOU3BOIHOM. OCHOBHEIE MpaBmiia nuddepeHInpoBaHusl.

3.TIpousBoaHas CIIOXKHOI U OOpaTHOW (DYHKITHIA.

4.1Ipou3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYyHKIIHIA.

5. luddepenunan Gpynknun.

6. Vcnionp3oBanne muddepeniuana B pUOIM3UTENBHBIX pacueTax.

7.IpaBwio Jlonurans. Bo3pacranue wu yObIBaHWEe (QYHKIIHU.

8.0kcTpeMyM (yHKIUHM (TTOHATHE, HEOOXOIMMOE YCIOBHE, IIEPBOE JJOCTATOUHOE
YCIIOBHE).

9. Cxema uccneoBanusl pyHKIMH Ha 3KcTpeMyM. Bropoe nocrarounoe ycioBue
JKCTpEMyMa.

10. BrmykiocTs GyHKINH (OTIpeaeIeHNs BRITYKIOCTH M BOTHYTOCTH, TOCTaTOYHOE
ycnosue). Toukn nepern6a. Cxema ncciaeoBaHus Ha BBITYKJIOCTb U TOYKH
neperuoa.

11. AcumnToThl Tpaduka GyHKINHN (ONPEACTICHISI, TEOPEMBI)

12. Tuddepennnan GyHKImA (OnpenesieHre, TeOMETPHUYSCKHN CMBICT, CBOHUCTBA).

13. IlpumeHenue auddepeHunana B NpUOIKEHHbBIX BBIYHCICHUAX. AOCOIIOTHAS 1
OTHOCHTENbHAsI HOTPEIIHOCT (YHKIIUH.

Pa3nen 6. OCHOBBI HHTErPAJbLHOI0 UCYHCTEHUS

1. HeompeneneHHsbIi nHTETpan (ONpeaeiIeHne, TeopeMa, CBOHCTRA).

2. Merox 3ameHbI nepeMeHHOW. MeTo/1 MHTETPUPOBAHMS 110 YaCTSIM (C IPUMEPOM).

3. NuTerpupoBanre MpoCTEHIINX pallMOHABHBIX IpoOeil. MeToa HeompeIeIeHHBIX

KO3 UITUCHTOB.

HHTerpupoBanye HEKOTOPBIX BUAOB UPPALMOHAIBHOCTEN.

WHTerpupoBanue TPUTOHOMETPUIECKAX (DYHKIHH.

OmpeneneHHslit MHTErpai (IIOHATHE U TEOMETPHUYECKUI CMBICI HHTETPaIbHON

CYMMBI, OTIpe/ie/IeHHe U TeOMETPUIECKUIl CMBICII HHTETpaa).

7. CBolicTBa OIpeIeTICHHOT0 HHTETpaa.

8. OmpeneneHHbIN UHTETPa ¢ BepXHUM mpenenoM. @opmyna Herorona-JIeitOnmma.

9. 3ameHa nepeMEeHHON M MHTEIPUPOBAHUE IO YaCTSAM B OIPECICHHOM HHTErpaie.

10. Brruucnenune mromaaei MIOCKUX GHUTYp.

11. HecoOcTBeHHBII HHTErpai ¢ 0ECKOHEUHBIMH TIPEeTaMHi HHTETPUPOBAHHS.
ITonsaTue cxoAUMOCTH.

12. HecoOcTBeHHBIN HHTETPAT OT HEOTPAHUICHHBIX ()YHKITHH.

o 0k

Pazgen 7. OcHOBBI TeopuH (PYHKIMIT MHOTHX IepeMeHHbIX

ok~ whE

[ousATHE QYHKIIMI MHOTHX ITEPEMEHHBIX

OyHKIUS ABYX MEPEMEHHBIX.

HuddepennmpoBanre QyHKIUN IBYX EPEMEHHBIX.

YacTHBIe IpON3BOIHBIE U AU (HepeHIIHa BBICIIETO MOPSAKa.

YCOBHBIN U JIOKAJIBHBIA 9KCTPEMYM.

HawnmMensmee n HanbosnbIree 3Ha4eHNe (QYHKINH IBYX TEPEMEHHBIX B 3aMKHYTON
obmacTtu

Paznen 8. OCHOBBI TeOpHH PS/IOB

1.
2.

YucnoBbIe PSABL
CxoauMoCTh U CyMMa psfa.



CaoiicTBa cxomammxcs paaoB. Heodxonnmoe ycioBre CXOTUMOCTH.
JlocTaTo4yHble MPU3HAKN 3HAKOIIOCTOSIHHBIX PS/IOB.
3Hakouepeayoouuecs U 3HaKonepeMeHHsle psas! [Ipusnak JleiiOnuna.
AOGCOIIOTHAS M YCTIOBHASI CXOAUMOCTD PSIZIOB.

OyskumoHanbHbIe pabl. O0NIACTh CXOIUMOCTH.

8. Crenennsle pssl. Teopema AGens.

0. Psippt Teitnopa u MakiopeHa.

10.  Pa3noxeHue (YHKIMIA B CTCIICHHBIC PSIBL.

11. HekoTopsle NpunoxKeHus CTENEHHBIX PSIOB.

12.  Pappt ©ypse.

No o~ w

Pa3zpnen 9. OcHoBbl Teopun qupdpepeHUNANBHBIX YPaBHEHUMH

Juddepennuansaeie ypaBHEHHS: OCHOBHBIE TIOHSTHUS U ONIPEICICHHUS.
Jduddepennmansaeie ypaBHEHHS IEPBOTO TOPSIKA C PA3ACIIIONIIMA TIEPEMEHHBIMH.
OpHopoasbie T depeHIHANTEHBIC YPaBHEHHS IEPBOTO TOPSIIKA.

Jluneiinble nuddepeHunanbHbIe YpaBHEHHS IEPBOTO IMOPSIIKA.

Ypasuenus bepHyiu.

Juddepennmanpapie ypaBHEHHS BBICIIAX MOPSITKOB, OCHOBHBIC TIOHSTHS.
YpaBHEHHs, OIMTYCKAIOIIKE TOHMKEHIE TOPSIKa.

JluHeitHbIE OTHOPOIHBIE YpaBHEHHUS BTOPOTro nmopsaaka. CTpyKTypa o0IIero pemeHus
OJIHOPOJTHOTO YpaBHEHUSI.

9. JluneiiHble HEOAHOPOIHbIE YPaBHEHHS BTOPOTO MOPSIKA.

10. JTuneiinsie quddepeHaTbHbIe YPaBHEHHS ¢ TIOCTOSHHBIMU KO3 QHUIIMESHTaAMH.

ONoTOA~®WNE

10. OcHOBBI TeOpHH BepOSITHOCTE
1. 3apaua u nenb Teopuu BeposiTHOCTEH. OCHOBHBIE OHATHS TEOPHU BEPOSTHOCTEH.
2. OmbIT, COOBITHE B TEOPUH BEPOSITHOCTEH. Anredpa coOBITHH.
3. Yacrota u BeposTHOCTE. OnpeieeH s BEpOSTHOCTEH (aKCHOMaTHYECKOE,

CTaTHCTUYECKOE, KITACCHYECKOE).

YncnoBble XapaKTePUCTHKU BHIOOPKH.

Dopmynsl koMOuHaTOpHKH. Kitaccndeckoe ornpereneHne BEpOSTHOCTH COOBITHS

(cxema).

6. OcHoBHbIE (OPMYIIBI TEOPHH BEPOSTHOCTEHA.

®opmyna nosnHou BepositHocTu. Dopmyna baiteca

8. IlocnenmoBaTerbHOCTH HE3aBUCHMEBIX HcIbITaHU. @opMmynsl beprymm, [Tyaccona,
Jlannaca.

9. 3akoHBI OOIBIINX YHCET.

10. CnyuaiiHble BETMYHHBI.

11. ICB u e€ xapakTepUCTUKU.

12. HCB u ee XapaKTepUCTHKH.

13. 3aKkoHbI pacrpeaeneHus CIy4aifHbIX BETHYHH

14. Cucrema ciryqaifHBIX BEITHYHH.

o~

~

Pa3nen 11. OcHOBBI TEOPUM MAaTEMATHYECKOH CTATUCTUKH

OCHOBBI MaTEMaTHYECKON CTaTHCTHKH

3agauy U 1edb MaTEMaTHYeCKOH CTaTHCTUKU

Bri6opka u ee npencrasinenue. CTaTHCTUUECKHE OLIEHKH BEIOOPKH.
Ipocreiimas crarncTryeckas 0opaboTKa JaHHBIX

OCHOBBI TEOPUH CTATUCTUYECKUX OLEHOK.

OCHOBBI TEOPUH CTATUCTUYECKUX TUIOTES.

JlucniepcuOHHBIN aHaIu3

Koppensunonsslil ananus

PerpeccuonHblii aHanus.

CoNoog~LNE



KonTtpoabHnsle 3aganus B [Ipuno:xenun PII/]

Kpurtepun onennBanms:

«3a4TeHO» - BBICTABISIETCS CTYICHTY, NPOAEMOHCTPHPOBABIIEMY BCECTOPOHHEE,
CHCTEMAaTHYECKOE M TTyOOKOe 3HaHHE y4eOHO-IPOrpaMMHOTO MaTepHana, yMeHHE CBOOOJHO
BBIIOJHATD 33/IaHUs, IPEyCMOTPEHHBIE IPOrPAaMMOM, YCBOUBLIMKM OCHOBHYIO U 3HAKOMBIH C
JIOIIOJIHUTENIBHOM JIMTEpaTypol, PEKOMEHIO0BaHHOW mporpammoi. Kak npaBuio, oLEeHKa
«3a4TEHO» BBICTABJIAETCS CTYJEHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX HOHSTHI
JUCHMIUIMHEL B MX 3HAYeHUM Ul NpuoOperaeMoll mpodeccuu, MpOSBUBIIMM TBOPYECKHE
CIIOCOOHOCTH B TOHHUMAHHUW, W3JIOKEHHH W HCHONB30BAaHUM Y4€OHO-TIPOrPaMMHOTO
MaTepuaa.

«He 3auTeHo» - BBICTAaBISETCA CTYACHTY, IPOJEMOHCTPUPOBABIIEMY HPOOEIBl B
3HAHUAX OCHOBHOTO y4eOHO-TIPOTrpaMMHOTO MaTepHaja, IOIyCTHBIIEMY NPHHINIHATBHBIC
OLIMOKH B BBIIIOJIHEHUH NPEyCMOTPEHHBIX IIPOrpaMMoi 3aianuii. Kak npaBmiio, oleHka «He
3a4TE€HO» CTaBUTCS CTYJEHTaM, KOTOPbIe HE MOTYT IPOJOKUTE O0YYEHUE UM MPUCTYIHUTh K
podecCHOHATTFHOM NeSTETHPHOCTH 10 OKOHYAHWH By3a 0e3 IOMOIHWTENBHBIX 3aHSATHH 10
COOTBETCTBYIOLIEH JUCIUILINHE.

7.1. Ilepeyennb yueOHOIi IUTEpaTyphl, HEOOXOAMMOIi /I OCBOCHHUS THCIMILIMHBI (MOAYJI51)

7. YYEBHO-METOAUYECKOE H UH®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIJIMHBI (MOY JIS)

7.1. IlepeyeHbL OCHOBHOIH U JONOJHUTEIbHOI JUTepaTypbl, HEO0X0AMMOIi 1151 0CBOCHHUS AMCHHILIHHBI (MOIYJIs1)

7.1.1. OcHOBHasl JIUTepaTypa

ABTOPI)I, COCTaBUTEIIN 3arnaBue I/I3,Z[3.T€J'IBCTBO, rog

JI1.1 (Iunaues B. C. 3aJauHKK 110 BBICILIEH MaTeMaTHKe: ydeOHoe mocodue st Mockga: Beicias mkona, 2001
CTY/ICHTOB BBICIINX y4eOHBIX 3aBECHHUI

JI1.2 |IlIunaues B. C. Beicias MaTematHka: y4eOHUK U1 BYy30B M.: Beicui. mk., 2006

7.1.2. lonoJTHUTEJbHAS JIUTEPaTypa

ABTOPBI, COCTABUTEIN 3aryaBue W31aTensCcTBO, TON
JI2.1 (3aiiues U. A. Beiciras MaTemaTnka: yueOHHUK IS CTY/ICHTOB M.: Ipoda, 2004
CeIbCKOXO03SHCTBEHHBIX BY30B
JI2.2 [Munopckuii B. I1. COopHUK 3a/1a4 110 BhICLIEH MaTeMaTHKe: [yueOHoe nocodbue |Mocksa: M3a-8o ®usuko-
U1 BTY30B] MaTeMaTHYeCKO JINTepaTypHl,

2006




5. METOJAWYECKHUE MATEPHAJIBI, ONPEJIEJISIFOIIME ITPOIEY Pbl OHEHUBAHUS 3HAHUI, YMEHU, HABBIKOB

5.1. MPOLHEAYPA OLIEHUBAHUA — ITOPS 10K }IEVICTBI/IVI PU MOATOTOBKE U ITPOBEJEHNU ATTECTAHUOHHBIX
HUCIIBITAHUU U ®OPMHUPOBAHHNU OLIEHKHA
CrnpaBouHasi TadJIMIA NPOLEIYP OLeHUBAHUS
®opmupoBa
HHe
KOMIIETEHI{
= MU
= Ipouexypst Kparkas OueHouyHble Kpurtepun oueHuBaHus
P4 OlleHUBAHHS XapaKTePHCTHKA MaTepna.m,l1 (mpumepsI ormcamzml) = | 5| =
=S| 2| E
= 2 =
2122
S I- T -
1. | KonrponbHas CpencTBo st Kommiext KonrponsHast pabora  OIEHHMBaeTCs  yAOBICTBOPHTENBHOM — omeHkod  (61-100 6.) wu | + +
pabora (K) TIPOBEPKH YMEHHUH KOHTPOJIBHBIX | HEyMOBIEeTBOpUTENbHOU (<60%):
MIPUMEHATH 3a/IaHuM 10 e OTJIMYHO — BhIMONHEHO npaBwibHO 100% 3amaHumii, pabora BBINOJHEHA IO CTaHIAPTHON
MOJIy4€HHbIE 3HAHUS BapHaHTaM METO/IUKE, U3IIAral0TCsl ApTyMEHTHPOBAHHBIE BBIBOJIBI, IOJHOCTHIO BBIMIONHEHA Tpa)UuecKast 4acThb
IUTSL PELICHUS 32129 paboTsl;
ONPE/ICICHHOr0 TUMa ®  XOpOIIO — BEIIOJHEHO NpaBHiIbHO He MeHee 70% 3aiaHuii, paboTa BEIIOIHEHA 110 CTaHJapTHON
0 TEME UJIM pa3acily METOJIFIKE, B OCBEIICHUH BOIPOCOB HE COAEPIKUTCS TPYOBIX OMHUOOK, IO XOAYy PELICHHUS CIeTaHbI
apryMeHTHPOBAHHbIE BEIBOJIBI, CAMOCTOSITEIIFHO BBITIOHEHA rpaduieckast 4acTb padoThI;
®  YIOBJETBOPHUTEIbHO — BBHITIOJTHEHO NPaBUIIbHO He MeHee 50% 3aanmii, paboTa BBITOTHEHA 110
CTaH/JapTHOW WM CaMOCTOSTEIBHO pa3pabOTaHHOW METOIMKE, B OCBEIICHHH BOIPOCOB HE
CONEPIKHUTCSL TPYOBIX OMIMOOK, IO XOAYy PEIIeHHs CHeNaHbl apryMEHTUPOBAHHBIC BBIBOJBI,
CaMOCTOSITENILHO BBINOIHEHA Ipaduieckast 4acTb paboThl;
®  Hey/OBJIETBOPHUTEJILHO - CTYJCHT HE CIIPAaBHJICS C 3aJlaHHEM (BBIMIOJIHEHO MPAaBUIILHO MEHEe
50% 3amaHus BAPUAHTA), HE PACKPBITO OCHOBHOE COJEPIKaHHE BOIPOCOB, UMEIOTCS IPyObIe OMINOKH
B OCBEIICHUU BOINPOCA, B PEIICHHH 3a]a4, B BHIMOJHCHUU TpapuuecKOil J4acTH 3aJaHus U T.JI., a
TaKKe BHIMOJIHEHA HE CAMOCTOSTEILHO.
2. | PemponyktuBHbele | 3amadu U 3aJaHUst Komriekr «OTINYHOY - TIPABUIILHOE PELICHHE 3a]a4H, TOAPOOHAst apryMEeHTAIUsI CBOETO PEellIeHre, Xoporiee | +
3aJIa44 ¥ 33JIJaHHsL | PEMPOJYKTUBHOTO PENpPOIYKTHBH | 3HAHHE TEOPETUYECKHUX ACIIEKTOB PELICHHs Ka3yca, OTBETHI Ha JOMIOITHUTEIbHBIE BOIIPOCHI 110 TEME
(PII3) YPOBHSI, TO3BOJISIONINE | BIX 3aHATHUSL.
OIICHUBATh U 3amad u «X0poIo» - IPaBWIbHOE PEIICHHE 3a1a4H, JOCTaTOYHAasl apryMEHTALUsI CBOETO pelICHUE, XOpolIee
JIUarHOCTHPOBATH 3ajaHui 3HAHHE TEOPETHYECKUX ACIIEKTOB PEIICHNUS Ka3yca, YaCTHYHBIC OTBETHI Ha JIONOJIHUTEIbHbIC
3HaHHE (PaKTHYECKOTO BOIIPOCHI IO TEME 3aHSITHUSI.
Matepuaia (0a3oBbie «Y IOBJIETBOPUTEIHHOY -YACTUIHO MMPABHIIBLHOE PEIICHUE 3a/1a4H, HEJJOCTATOUHAS apTyMEHTAIUS
MTOHSITHSI, AITOPUTMBIL, CBOETO pelIeHNe, ONpee€HHOe 3HaHHE TEOPETHUECKUX acleKTOB PEeNIeHHUs Ka3yca, YaCTUIHbIE




(haxThl) U yMEHUE
HPaBHIBHO
UCIIONB30BATh
CrielHaabHbIC TEPMUHBL
Yl IIOHSATHS, Y3HABaHHUE
00BEKTOB U3y4EHHUS B
paMKax
OIpEIeTIEHHOTO
paszena JMCLUILIHHBL;

OTBCTHI HA JOIIOJHUTEIIBHBIC BOIIPOCHI 110 TCMC 3aHATHA.
«HeyﬂomeTBopnTeano» - HENPAaBWJIBHOC PCIICHUE 3a4adyHu, OTCYTCTBUE HeOGXOJII/IMLIX 3HAaHHC
TCOPETUUCCKUX ACIICKTOB PCIICHUS Ka3yca.

A
Tect (T) Cucrema Doux K = = K- ko3¢ puuuent ycBoenus, A — 4uciio IPaBHILHBIX OTBETOB, P — oflee uucio
CTaHJAPTHU3MPOBAHHEIX | TECTOBBIX P
sanam i BONPOCOB B TECTE.
1'10;3[130315{;0 ast ! 5=085-1
aBTOMaTI/I3IltII OBaTh 4=0,7-084
MIPOLIE/T ane CHUS 3=06-069
POLEZYDY HIMED 2=> 059
YPOBHS 3HAHMH U
yMEHUH
o0yyaromerocsi.
3auer (3), 3ayeThl 110 Beeit Bonpocsl it | 5 (OTsimuH0)» «3a4TeH0» BHICTABIAETCS CTYAEHTY, POJEMOHCTPUPOBABILEMY BCECTOPOHHEE,

JHUCIUIUIMHE WU ee
YacTHU MPECIIeyIOT
eN1b OLIEHUTB paboTy
CTyZIeHTa 3a Kypc,
HOJTy4eHHbIE
TEOPETHIECKHE 3HAHMS,
HPOYHOCTb UX,
pa3BUTHE TBOPYECKOTO
MBILIICHHS],
npuodpereHue
HaBBIKOB
CaMOCTOSITEIbHOM
paboTbl, yMeHue
CHHTE3HPOBAaTh
TMOJTYUYCHHBIC 3HAHUA U
HPUMEHSTh UX K
PELLIEHUIO
NPaKTHYECKHX 3a/1a4.

MTOATOTOBKH.
Komriext

JK3aMEHAI[HOH
HBIX OMJICTOB.

CHCTEMaTHYECKOe U I'Ty0oKoe 3HaHHE y1eOHO-TIPOrpaMMHOT0 MaTepHalia, yMeHHE CBOOOIHO
BBITIOJIHATD 33/IaHUs, MPETyCMOTPEHHBIE IPOrPaMMOH, YCBOUBILNM OCHOBHYIO U 3HAKOMBIH C
JIOTIOJTHUTENILHOM TUTEpaTypoii, peKoMeH10BaHHOM porpammMoii. Kak npasuio, onenka «OTiIn4HO»
BBICTABJIAETCS CTYAEHTaM, YCBOMBIIUM B3aUMOCBSI3b OCHOBHBIX MOHATUH AUCHHUILUIMHBI B UX
3Ha4YEHMH AJ1s IpUoOpeTaeMoit mpoeccuu, NpOosSBUBILINM TBOPYECKHE CIIOCOOHOCTH B TIOHUMAHUH,
H3J10)KEHHUH U UCIIOJIb30BaHHU y4eOHO-TIPOrPaMMHOI0 MaTepHuana.

4 (Xopouio) «3a4TeH0» BLICTABIISACTCS CTYICHTY, IIPOJIEMOHCTPHPOBABIIEMY [IOJHOE 3HAHHUE
y4e0OHO-TIPOrPaMMHOr0 MaTepHasa, yCIelIHO BbINOIHSIOINH IPEeAyCMOTPEHHbIE B IPOrpaMMe
3a/1aHusl, YCBOUBIIMI OCHOBHYIO JIUTEPATypy, PEKOMEHI0BaHHYIO B Iporpamme. Kak npasuio,
OlIeHKa «XOpOII0» BBICTABIIAETCS CTYAEHTaM, TOKa3aBIIUM CHCTEMaTHYECKUH XapaKTep 3HAHUH Mo
JHUCLIUIUIMHE U COCOOHBIM K MX CAMOCTOSITEIbHOMY IOIIOTHEHUIO U OOHOBJIEHUIO B X0J1€
JanbHeielt yueOHo# paboThl U IPO(ECCHOHANBHON e TENbHOCTH.

3 (YaoBieTBopuTEIbHO) «324TEHO» BBICTABISCTCS CTYACHTY, IIPOASMOHCTPUPOBABILIEMY 3HAHUS
OCHOBHOTI'0 y4eOHO-POrpaMMHOI0 MaTepuaja B 00beMe, HeOOX0MMOM JUls JalbHenmel yueOnl 1
npezcTosiieil paboThl MO CIELUaTbHOCTH, CIPABIISIONIMNCS C BHINTOJIHEHHEM 3aJJaHuH,
MPeTyCMOTPEHHBIX IPOrPaMMOif, 3HAKOMBIil C OCHOBHOH JUTEPATypOi, pEKOMEH I0BAHHOM
nporpammoit. Kak npasuiio, orieHka «Y 10BIETBOPUTEIBHO)» BBICTABIISCTCA CTYEHTAM,
JIOIYCTHUBIIMM MOTPEITHOCTH B OTBETE HAa DK3AMEHE U NPH BBINOJIHEHUHN YK3aMEHAIIMOHHBIX
3a71aHuii, HO 00J1a1alOIUM HEOOXOJUMBIMHU 3HAHUSAMM JUISl UX YCTPaHEHUs 110]] PYKOBOJICTBOM
npernosaBaTes.

2 (HeynosierBoputenbno) «He 3a4TeH0» BBICTAaBISCTCS CTYACHTY, IIPOASMOHCTPUPOBABIIEMY
poOesbl B 3HAHUSX OCHOBHOTO y4e€OHO-IIPOrpaMMHOr0 MaTepHaa, J0MyCTHBIIEMY
MPUHIMIMAIBHBIE OITHOKHM B BHIITOJIHEHHHU NPETYCMOTPEHHBIX ITPorpamMmMoit 3aanuii. Kak npasuino,
ouenka «HeynoBiaeTBOpUTEILHO» CTABUTCS CTY/IEHTaM, KOTOPbIE HE MOTYT NPOJOIDKUTH 00yUeHHEe
WJIH IIPUCTYIHTb K MPO(ECCHOHATIBHOM ASSITeNIbHOCTH 10 OKOHYAHNUH By3a 0€3 JIONOIHUTENIbHBIX




| | [ 3aHATUI 110 COOTBETCTBYIOIIEH JUCLMILIMHE. | [ |

5.2. Kputepuu copMupoBaHHOCTH KOMIIETEHIMIT 0 pa3aesaM (TeMaM) COAep:KaHusI TUCHUTIIUHbI

= -]
-] e
= g = = = E = =
= > = = o) = z =
Kon o) 5 3 a3 e o = <
HaumeHoBaHue pa3jieioB M TeM/BUJ 3aHATHS/ g e 8 © 2 = o S
3aHATHA = S = e ] 2 s 2
3 = - $ s | =& &
S > 2 = =
1.1.-1.3 | Pazgen 1.D1eMeHTHI IMHEWHOM anreGphI VK-1 3,T 10 0-3 4-5 6-8 9-10
2.1.-2.3 | Pazzen 2.2neMeHThI BEKTOPHO anreGphl VK-1 3,T 9 0-3 4-5 6-7 8-9
3.1.-3.3 | Paszgen 3.OCHOBBI aHAIMTUYECKON TEOMETPHH. VK-1 3,T 9 0-3 4-5 6-7 8-9
4.1.-4.3 | Paznmen 4.OCHOBBI MATEMATHYECKOTO aHATN3a VK-1 3,T 9 0-3 4-5 6-7 8-9
5.1-5.3 Paznen 5.0cHOBBI Ti((HepeHIHATEHOTO HCUHCIICHHUS VK-1 3,T 9 0-3 4-5 6-7 8-9
6.1-6.3 | Pasnen 6.0CHOBBI MHTETPALHOTO HCUMCIIEHHUS VK-1 3,T 9 0-3 4-5 6-7 8-9
7.1-7.3 Paznen 7.0cHOBBI TeOpHUU PYHKIUH MHOTHX MEPEMCHHBIX. VK-1 3,T 9 0-3 4-5 6-7 8-9
8.1-8.3 Paznen 8.OCHOBEI TEOPUH PSIIOB VK-1 3,T 9 0-3 4-5 6-7 8-9
9.1-9.3 Pa3zznen 9.0cHOBBI Teopuu qudhepeHIIHaTbHBIX YPABHCHUIH VK-1 3,T 9 0-3 4-5 6-7 8-9
10.1-10.5 | Pasgen 10. OcHOBBI TEOPHUH BEPOSTHOCTEH VK-1 3,T, 9 0-3 4-5 6-7 8-9
KJIL.
11.1-11.9 | Pasgen 11.0CHOBBI MATEMATHYECKOM CTATHCTUKH. VK-1 3,T, 9 0-3 4-5 6-7 8-9
KJI
HUTOrO: 100

* ¥V — ycrHsii otBeT, KJIek — koHcnekT nekuid, T — TectoBble 3amanus, PI13 — penpoaykTiBHBIE 3a1a4un 1 3aaaHust, K — KoHTponpHas paboTa




