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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-1 CriocoGeH ocymecTBIATh MOUCK, KPUTHIESCKUNA aHAIN3 U CUHTE3 HHPOPMAITUU, TPUMEHSATH CUCTEMHBI
3a1a4

OIIK-4 CnocobeH maHUpOBaTh PabOTHl XMMHUYECKOW HAMPaBIEHHOCTH, 00pabaThiBaTh W HUHTEPIPETHP
HCIOJIb30BaHUEM TEOPETUYECKUX 3HAHUM U MPAKTUUECKUX HABBIKOB PEILICHUS] MAaTeMaTHUYECKUX U (PU3NYECK]

1.2 Tumsl 32124 ipoeccHoHaNbHON AEITETbHOCTH, K KOTOPBIM TOTOBSITCSI O0yJaroIIuecs B paMKaX OCBOSHH
- OpPraHU3aIMOHHO-YTIPABICHYECKUI
- TEXHOJIOTUYECKUI

1.3 JluciuruiiHa OpPUEHTHPOBaHA HA IOATOTOBKY OOydYarommxcsi K MpodecCHoHaIbHOU AeITeIhbHOCT
XHUMHKO-TEXHOJIOTHYECKOE MPOHU3BOJACTBO (B cdepe ONTUMHU3AIUU CYHISCTBYIOIIUX W Pa3paOOTKU HOBBI
MONTyYeHUs] U aHaJIu3a MPOAYKIHHU, B cepe KOHTPOISI KadecTBa ChIPhs, MOTy(HadpHUKaTOB M TOTOBOW Mpoa
ceprudukanuu npoaykuuu), 40 CkBO3HBIE BHIBI MPOQPECCHOHATHHONU ACSITEILHOCTH B MPOMBIILIEHHOC
OTBITHO-KOHCTPYKTOPCKHUX Pa3pabOTOK U BHEAPECHHUS XUMUYECKOW MPOAYKIIMH PA3TUYHOTO Ha3HAUCHUS, B
TEXHUYECKOTO KOHTPOJISI KaYeCTBA MPOIYKIIMH )

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(yHKIMH / TPYAOBBIC

Kon n HammenoBaHue
xommerennuu GIOC
BO, HeoOxonumoit s

50051 .
¢dbopMupoBaHUs WHankaTopsl JOCTHKEHUS KOMIIETEHITUN
nmpoheccHoHalbHbIC
. TPYIAOBOTO MU
neicTBus (Tipu
podhecCHOHAIbHOTO
HaJINIUU .
NeHCTBUS
npodcraHaapTa)
VYK-1 Cnocoben AHanusupyer 3ajady, BBIACHSAS ee  0a3oBbIe
OCYILIECTBIISITh TTOMCK, COCTaBJISIIOLINE

KPUTHUYCCKUI aHATN3 U
CUHTE3 HH(OPMAIIUH,
MPUMEHSTH CUCTEMHBIN
TIOAXOJ JJISl peLICHUS
MMOCTaBJICHHEIX 33]a4

OIIK-4 Criocoben CrocoOeH UCIONIb30BaTh COBPEMEHHBIC METOIBI
TJIAHUPOBATH PAOOTHI MaTeMaTHIeCKOTO aHanm3a TUTS OIIEHKH
XIMHYECKOM JIOCTOBEPHOCTH PE3YIBTATOB

HaIpaBJIeHHOCTH,
obpabareIBaTh U
HWHTEPIIPETUPOBATh
MOJTy4YeHHbBIS
pe3yIBTaTHI C
WCTIOJTb30BaHUEM
TEOPETUUECKUX 3HAHUN
Y TIPaKTUYECKUX
HAaBBIKOB PELICHHS
MaTeMaTHIEeCKIX U
(dbm3uIecKkux 3amad

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

YK-1 CnocobeH ocymiecTBIATh MOUCK, KPUTHIECCKUNA aHAIM3 U CUHTE3 WH(OpMAIUH, TPy
pelIeHUs TOCTaBICHHBIX 3314



Ne Hanmenosanue dopma
n/m JIMCITUILINH, o0yueHus
OTIPEICIISIIOITIX OuHast
MEXTUCITUTUTAHAD (cemecTp)
HBIC CBsA3HU 2 3 4 6

1 |3enenast xuMust +

2 |Opranuzanus +
XHMHYECKOTO
MIPOU3BOJICTBA HA
npumepe [TAO
"ITurment"

3 |Co3nanue u +
yIpaBJIcCHHUE
0Oa3zaMM JaHHBIX

4 | TexHonmornyeckas +
MPaKTHKA

5 (@umocodus +

6 |®dunHaHCOBas +
TPaMOTHOCTb:
yIpaBJIcHHUE
JINYHBIMU
¢$uHaHCAMU

OIIK-4 CrocobeH mmIaHupoBaTh pabOTbl XWMHUYECKOW HANpaBIEHHOCTH, 00padarsl
MOJYYCHHBIE PE3YJIbTaThl C HCIOIB30BAHUEM TEOPETUUYECKUX 3HAHUA M TMPaKTHU(
MaTeMaTH4ecKuX U (pU3MUECKuX 3a1a4y

Ne HaumenoBanue ®opma
/1 JIUCITATLTAH, 0o0ydJeHus
OIIPECACIIAONINX Ouynas
MCXKIMCHUILINHAD (CeMCCTp)
HBIC CBA3U 1 2 8
1 (IlpenaumnnomHuas +
MpaKTUKa
2 |®usuka + |+

2. MecTo nucuuiuiaiabl B cTpykrype OII 0akanaBpuara:
JucuumuinHa «MaremaTiukay OTHOCUTCS K 00s13aTenbHOM yacTu yyeOHoro miana OIl mo HanpaBieHHIO MO
HucuuminHa «MaTtematukay u3ydaercs B 1, 2 cemMecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLIUILUIMHEL: 8 3.€.

Ounas: 8 3.e.
Bun yuebno# paboTsI (Bcce)::zjlcoﬁ

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 288
KonrakTHast pabora 152
Jlexmmm (JIextmm) &4
[Tpakruueckue (Ilpakt. pad.) 68
CamocrostensHast padota (CP) 100
OK3amMeH 36
3auer -




3.2.ConepxaHue Kypca:

Ne HaszBanue pasnena/r Bupg yue6HOH POpMBI TEKYILIETO KO
TEeMBbI paboThI, vac.
Jlexy [Ipay CP
uu | T
pao.
O]l 0O0|O
1 cemectp
1 OCHOBHBIE TOHATHUS 6| a4l 4 Omnpoc
JTUHEHWHOM anreOpbl
2 Cucrema TMHENHBIX Ompoc
anredpanvecKux 6 | 4| 4
YpaBHEHUM.
3 Bexropsl. 6 | 6 | 4 Omnpoc
4 JIuHMS Ha TITIOCKOCTH 3 6 | 4 Onpoc; KoHTposbE
pabora
5 KpuBbie u moBepxHO( 61 6l 4 Omnpoc
BTOPOTO MOpPsIKa
6 [nockocTh U ipsimMasy] 3 6 | 4 Omnpoc
MIPOCTPAHCTBE
7 [ToHnsiTHE MTMHEHHOTO 3 i 4 Onpoc; KoHTposbE
METPHUYECKOTO MPOCT pabota
2 ceMecTp
8 Oynxuus. [penen > 121 6 Ompoc
(byHKIUH, HENPEPHIB]
9 [TpousBoaHast pyHKI Omnpoc
ITpunoxxenus npouss 2 | 2 | 6
K UCCIIeIOBaHUIO (DYH
10 DJIEMEHThI TEOPUH Omnpoc
byskuuii Heckonpkuy 4 | 4 | 6
MEPEMEHHBIX
11 Heonpenenennsiii Omnpoc
unterpan. Onpenenel 4 | 4 | 6
HHTETpaI
12 Kparnbie u kpuBOIHH 4| 4 ] Onpoc; KoHTposbE
WHTETPaJIbI pabora
13 Panpl. DneMeHTEI Omnpoc
(YHKIIMOHATIBLHOTO
4 | 41| 8
aHanu3a. KomruiekcH
qucha.
14 OcHOBHBIE TOHATHUS 1 Omnpoc
OOBIKHOBEHHBIX
muddepeHIaIbHBIX
YpaBHEHU. 4 | 4 8
HubdepennnanbHple
YpaBHEHHUS BBICIIUX
MOPSIKOB




15 JIunetinbie Ompoc
muddepeHnnanbHbIe
ypaBHEHHS N-TO 1OPH
JIunelinble
mddepeHnnanbHbIe
ypaBHEHHS N-TO 1OpS
MOCTOSIHHBIMU

K03 UIEHTaMH.

16  |HopmanbHas cuctemd Omnpoc
middepennmansubix| 4 | 4 | 8
YpaBHEHUH

17 OCHOBBI TEOpUH Onpoc; KoHTposbE
BEPOSITHOCTEH 1 pabora
MaTeMaTH4eCKOU
CTaTUCTUKH

Tema 1. OcHOBHBbIe NOHATHA JUHeHHOI anredps! (YK-1)
Jlexknus.

Martpuiisl. OcHOBHBIE TOHATHS. Buapl Marpull. JIuHeiHble onepa-1uu HaJl MaTpUIlaMU. YMHOXXEHUE MaTpPHUIl
CpoiicTBa. Anredbpandeckue JOMOIHEHUS 1 MUHOPBL. BRIUUCIIEHNE ONpeNeuTeNs Pa3ioKeHUEM 10 CTPOKE
n-ro nopsaka. O6-parHas MaTpuua

IIpakTnyeckoe 3aHsATHE.

Marpunbl. OcHoBHBIE IOHATHA. Buael MaTpui. JInHeliHbIe onepaluy Hal MaTpULaMU. YMHO)KEHUE MaTpuLl.
CaoiicTBa. Anredpanueckue JOTOIHEHUS U MUHOPBI. Bbruncienne onpeaenuTens pa3iokeHHeM 0 CTPOKE (
n-ro nopsaka. O6paTHas MaTpHIa.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
Onpenenureny MaTpuilbl. AnreOpandecKkue JOMOITHEHUS.

Tema 2. Cuctema JnHeiHbIX ajaredpandeckux ypasHenuii. (YK-1)
Jlexknus.

MarpuuHas 3arnuch CUCTEMbl JTMHEWHBIX YpaBHEHUH. Pemienne cu-cremMbl ypaBHEHUH B MaTpuuHON (opMme.
On-HOpOJHBIE CHCTEMBI

IIpakTH4Yeckoe 3aHATHE.

MarpudHast 3anTuch CUCTEMBI JIMTHEWHBIX YpaBHEHHU. Pelienne cucteMbl ypaB-HeHHI B MaTpudHOi Gopme. T
OnHOPOIHBIE CU-CTEMBI

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
Mertoast o6paTHO# MaTpullsl, MeToasl Kpamepa u I'aycca

Tema 3. Bextopsbl. (YK-1)
Jlexknus.
OcHoBHble NOHATHSA. JIMHENHBIE onepauuu U ux cBoiictBa. baszuc. Koopaunarel BekTopa. Onepanuu Haj E
Monyns
BekTopa. CkalsipHOE Ipou3BeleHUE BEKTOpoB. OmpeneneHue, CBONCTBA. BpluuciieHHe CKaaspHOIO |
MexaHn4eCKuil CMBICII CKAIIIPHOTO MPOU3BEIEHUA. YToJI Mexay Bekropamu. [Ipoekmus Bexropa Ha ocs. H
Mpou3BeJeHUE ABYX BEKTOpoB. Omnpene-

nenne. CBoiicTBa. BriunciieHne BEKTOPHOTO MPOU3BEICHUS B KoopaArHaTax. [IpuiokeHns: BEKTOPHOTO MPOU-
TpeX BEKTOPOB.

Onpenenenue, CBOMCTBA, TEOMETPUUYECKUN CMBICI. BhIUKCIIEHHE CMENIAHHOTO MPOU3BEICHUS Yepe3 KOOPIUE
IIpakTH4eckoe 3aHATHE.



OcHoBHbl€ NIOHATHUSA. JIMHENHBIE oniepaluy U UX cBoicTBa. basuc. Koopaunarel Bektopa. Onepannun Haj BEK
Monayns Bektopa. CkansipHOe Mpou3BeieHne BeKTopoB. OnpeneneHue, cBoiicTBa. Beruncienue cKaispHOTo 1
MexaHn4eCcKuil CMBICI CKAJIIPHOTO IIPOU3BEACHUS. YTOII MeX Iy BekTopaMu. [Ipoekuusa Bekropa Ha ock. Har
npou3BeJeHue ABYX BeKTopoB. Omnpezenenue. CBoiicTBa. BhrunciieHre BEeKTOPHOTO MPOU3BEICHUS B KOOPIHI
npousBeneHus. CMelIaHHOoe MPOU3BEIeHUE TPeX BEKTOpoB. OnpeeneHne, CBOMCTBa, FTeOMETPUUECKUI CMBIC
MIPOU3BEJICHUS YEPE3 KOOPAUHATHI BEKTOPOB

3ajanus 1J151 CAMOCTOSITEIbHOM PadoThlI.
1. Jlokazarh aHATUTHYECKUM CITIOCOOOM, 4TO TpeyroiabHUK ¢ BepimuHamu A (1; 2; 1), B (3; -1; 7), C(7; 4; -2) -
2. OnpenenuTh, KAKOBBI YITIBl y TPEYTOJbHUKA, UMEIOITUX CBOUMH BepinHaMmu Touku A(13; -16; 10), B(10; -
3. [Monb3ysich BEKTOPHBIM MTPOU3BEACHUEM, BEIUMCIIUTD ILJIOIIA (b MapaieorpaMMa, TOCTPOSHHOTO Ha BEKT(
u3 creayromux ciaydaes: a) a([13,0,4),b(3,011,5) ; 6) a(1,0,6),b(3,[12,1) .
4. Tlonp3ysich BEKTOPHBIM MPOU3BEICHNUEM, BEIYUCIUTD IUIOMIA b TpeyrodbHuka ABC B KaX10M U3 CIeAyIOIL
C(1,2,-1); 6) A(3,4,0),B(-4,3,1), C(2,7,-8).
5. Beraucnuth 00beM TeTpasipa, BEpIIMHBI KOTOporo HaxoasTcs B Toukax: A(1,2,2), B(5,1,3),C(3,0,-3), D(6,

Tema 4. Jlunus Ha miockoctu (YK-1)

Jlexknus.
VYpaBHeHHE JIMHUM HA IUIOCKOCTH. lIpsimMas Ha MIIOCKOCTHU: ypaBHEHHE IPSIMOU, IIPOXOASILEH Yepe3 IBE TOU:
ge-
pe3 JaHHYIO TOYKY, C 33JaHHBIM YIJIOBBIM KOA(PQPHUIIMEHTOM, MPOXOASIIEH uepe3 TOUKy MapajuieiabHoO, MepI
VYromn mexny nps-
MBIMU. YCIIOBHE NTAPAJUIEIBbHOCTU U NEPIEHANKYIAPHOCTH NpsAMbIX. HopmanbHOE ypaBHEHHE NIPSIMOUN

IIpakTn4yeckoe 3ansATHE.

VYpaBHEHHE TUHUU HA IUIOCKOCTH. IIpsiMas Ha MJIOCKOCTU: YpaBHEHME NPSMOM, IPOXOIALLEH Yepe3 ABE TOUKY
yepes3 JaHHYI0 TOUKY, C 3aJaHHBIM YIJIOBBIM KOA(QPHUIIMEHTOM, TPOXOASIICH Yepe3 TOUKY MapajiebHo, Iepn
Yron Mexay IpsMbIMH. YCIOBHE MAPAIIICIIBHOCTH U NIEPIEHIUKYIIPHOCTH IpsiMbIX. HopManbHOE ypaBHEHY

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1.Ha ocu abcmuce Haiitu TOuKy, oTcTosmryto Ha paccrosnue d=10 ot rouku A(2,6).
2. Jlanb! BepmmHbl TpeyronbHUKa: A(3,5), B(-3,3), C(5,-8). Onpenenuts JIHMHY MEIUAHBI, POBEACHHOU U3 F
3. CocTaBUTh ypaBHEHNE MHOXKECTBA TOUEK, PABHOYIAJIEHHBIX OT JIBYX AaHHbIX Touek 1M ([14,3)u 2 M (2,5)
4. CocTaBUTh YpaBHEHHE MHOKECTBA TOUYEK, PaBHOYAAJICHHBIX OT ToukH F(2,2) u oT ocu OX.
5. Jlexxart nu Ha OAHOM NMpsiIMOM TpH naHHble Touku A(2,0), B(6,4) u C(11,9).
6. CocTaBUTh ypaBHEHHUE TPSIMBIX, TPOXOAAIINX Yepe3 TOUuKy A(-4,1) mapaiienbHo 0CSIM KOOPIUHAT.
7. CocTaBUTh ypaBHEHUE NPAMOM, poxondiieil uepes ase Touku A(-4,2) u B(3,-1).
8. Haiitu yron mexay npsimoit 3x+y-6=0 u npsimoii, mpoxoasimei yepe3 Touku A(-3,1) u B(3,3).
9. CocTaBUTh ypaBHEHUS NPSMBIX, IPOXOAAIIMX yepe3 TouKy M(2,3) nox yrmiom 0 45 k npsamoit 5x+2y-4=0.

10. lana npsmas 2x+5y-1=0. CocTtaBuTh ypaBHEHHE MPSIMOM, TpoXosiIei yepes Touky M(-1,3) a) mapase.
0)IepIIeHINKYIISIPHO TaHHOW TIPSIMOIA.

Tema S. Kpusbie n noBepxnoctu Broporo nopsinka (YK-1)
Jlexknus.

OKpy’>XHOCTb, BJUIMIIC, TUnepOona, mapabomna. X ypaBHeHHs M reomeTpuueckue cBoiicTBa. [IpuBenen
KaHOHHYeckoMy Buny. llomspHeie koopauHaTel. [IoBepXHOCTH BTOPOrO MOpsiiKa

IIpakTH4eckoe 3aHATHE.

OKpyKHOCTb, JUTUIIC, THIIEpOOIIa, mapadoia. VX ypaBHeHUs U TeoMeTpuieckue cBoiicta. [IpuBenenue oo
KaHoHHueckomy Buny. [lonsipubie koopaunatel. [ToBepxHOCTH BTOPOTO MOpsiIKa

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. Haiiti nentp u paauyc okpyxkHoctH 2 2 3x [13y [16x [18y [1 0.
2. Haiitu ieHTp U paanyc OKpy>KHOCTH, TTpoxoasmuid yepe3 Touku A(-1; 5), B(-2; -2) u C(5; 5).
3. HaliTu paccTosiHuE MEXy LEHTpaMH OKPYKHOCTEH, 3aJaHHbIX ypaBHEHMsIMHU 2 2 X [y [14x [12y [11110



4. CocTaBUTh ypaBHEHUE OKPY>KHOCTHU, IPOXOAIIEH Yepe3 TOUKY (5; 3) ¢ IEHTPOM B TOUKE MEepeceueHus Ips
5. OnpenenuTh MoyoCH, KOOPAUHATHI (POKYCOB U AKCIIEeHTpUcUTeT Amaunca 2 2 3x [1 4y [112 11 0.
6. OnpenenuTh SKCIEHTPUCUTET IUTUTICA, €CIIU €ro OOJbIIas 0Ch BTOPOE OOJBIIIe MaJIOM.

7. CocTaBUTh KAHOHUYECKOE YPAaBHEHHE AIUINIICA, €CIIH €ro 00JIbIlas MOIyOoCh paBHa 12, a SKCLEHTPUCHUTET |
(bokycamu IMICA.

8. Dnnunc npoxoaut yepes Touku 1M (2; 3) u 2M (0;2) . CocTaBUTh KAHOHUYECKOE YPAaBHEHUE JUIUTICA

Tema 6. ILi1ockocTs 1 npsimast B npocrpancTiee (YK-1)
Jlekumus.
OO1iee ypaBHEHHUE IUIOCKOCTH. YpaBHEHHE IUIOCKOCTH, MPOXOISIICH uepe3 AaHHYI0 TOYKY C JaHHBIM Hi
IIJIOCKOCTH, MPOXOASIIEH Yepe3 TPU JaHHbIE TOUKH. YTOJ MEXy IUIOCKOCTSAMU. YCIOBUE MEPIECHAUKYISIPH
HopmanbHoe ypaBHeHue miockoctu. Ilpsimas B mpocTpaHcTBe. BeKTOpHOE, KAaHOHMYECKHE M Mapamel
NpocTpaHcTBe. B3anmHoe pacnonoxkeHne NpsaMou 1 mioCKOCTH
IIpakTnyeckoe 3ansATHE.

OO1u1ee ypaBHEHHE TUIOCKOCTH. YpaBHEHUE MJIOCKOCTH, MMPOXOJAINEH uepe3 JaHHYIO TOUKY C JaHHBIM HOpMaJ
IJIOCKOCTH, ITPOXOISALIEH uepe3 TpU JaHHbIE TOUKH. YTOJI MEXY INIOCKOCTAMHU. YCIOBHUE NEPIEHANUKYIISIPHOC
HopmMmanbHOe ypaBHEHNE TUIOCKOCTH.

HpHMaH B IIPOCTPAHCTBC. BCKTOpHOG, KaHOHHUYCCKHC U MaApaMCTPHUUICCKHNEC YPABHCHUA HpﬂMOﬁ B IIPOCTPAHCT
" IIJIIOCKOCTHU

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1. CocraBuTh ypaBHEHNE IUIOCKOCTH, IPOXOSIIIEH:
a) uepe3 ocb Ox u yepes Touky A(1; -1; 3)
0)uepes ocb Oy u yepes Touky B(2; 1; -1)
2. CocTaBUTh ypaBHEHUE TUIOCKOCTH, MPOXOsAIIel uepes3 Touky A(4; -4; 2) u napasuienbHoi miockoctd X0z
3. CocTaBUTh ypaBHEHUE IUIOCKOCTH, IPOXosIIel yepe3 Touky A(2; 3; 4) u orcekaromeil Ha ocax Ox u Oy «
4. U3 rouku M(-1; -1; 4) ony1ieH Ha IIOCKOCTh NMEPHEHAUKYIISP; €T0 OCHOBAHUE
N(2; 1; 3). CocTaBuTh ypaBHEHUE IIIOCKOCTH.
5. IlnockocTh poxoauT yepes och Oz U COCTaBISAET € IIOCKOCThIO 2X [y [1 5z [10
6. CocTaBUTh ypaBHEHUE IUIOCKOCTH, Ipoxozsiiel yepe3 Touky 0 M (112;7;3) napajiienbHo MIIOCKOCTH X |14
7. CocTaBUTh ypaBHEHHUE TIIOCKOCTH, MTpoxoasiiei uepes Touky 0 M (2;[13;1) mapannensHo BekTopam a([13;

Tema 7. IlonsiTHe JIUHEHHOTO U MeTpU4ecKkoro npocrpancTs (YK-1)

Jlekumus.
[TonsiTue nuHEHHOTrO MpocTpaHcTBa. JIMHEHHAss 3aBUCUMOCTh M HE3aBUCHUMOCTh BEKTOPOB. Pa3zMepHOCTH
OtoOpaxenue aUHEHHBIX mpocTpaHCcTB. [IpuMepnl. CkalsipHOE NMPOM3BEIEHUE BEKTOPOB, €T0 CBOWMCTRBA.
BEKTOpa U ee cBoicTBa. JInHeliHOe mpeoOpazoBaHue MPOCTpPaHCTBA. MaTpHIla JIMHEHHOTO MpeoOpa3oBaHMs
cOOCTBEHHbBIE 3HAYECHHUS MaTPULIbl TUHEIHOTO peodpa3zoBanus. [Ipunoxenus

IIpakTnyeckoe 3ansATHE.
He npenycmorpeno

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
N3yuyenue maTepHuaioB JIEKIHUH

Tema 8. ®ynkuus. IIpenesa ¢pynkuun, HenpeposiBHOcTh (YK-1)
Jlexknus.

[Tonsarue ¢pynkumu. CriocoOsl 3aganus. [lapamerpuuecku W HessBHO 3aiaHHble QyHKImMH. [paduk QyHKI
O0630p aneMeHTapHBIX QyHKIMA. YnCIoBast MOCIe0BaTeIbHOCTh KaK YacTHBIN cirydait ¢pynkuuu. [Ipenen ¢
EnuncTBeHHOCTH npezena. beckoneuno mainble GyHKUIMHU U MX cBoiicTBa. beckoHeuHo Oombiue (QyHKIMH.
TeopeMsl 0 nipeenax. 3aMevaresbHbIe IPE/IEbl.

JIBa ompeneneHuss HENMPEepPBIBHOCTH (YHKLIMU B TOYKE; MX HKBUBAJICHTHOCTh. HempepbhIBHOCTH OCH(
OnnocropoHHss HenpepbIBHOCTH. Kitaccudukanus Touek paspsiBa. CBoicTBa (PyHKIIHIA, HETIPEPHIBHBIX B TO'
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IIpakTH4Yeckoe 3aHATHE.
[Tonstue pynkuunu. CriocoOwl 3ananus. [Tlapamerpudecku u HessBHO 3a1aHHble GyHKIMH. [paduk QyHKITHIL.
00630p snemeHTapHBIX GYHKIUNA. YncToBas MOCIeN0BaTEIbHOCTh KaK YaCTHBIN ciydail pyHkIuu. BBenenue
¢dbynknuu. [Ipenen GyHKIMM B TOUKEe U Ha OECKOHEUHOCTHU. 3amMeuatebHbIe peaeibl. [Ipupamienue GyHKIn
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
Haiitu npenensr paccMarpuBaeMbIx GYHKITUH

Tema 9. IlpouszBoanas pynkuuu. [IpuiokeHuss npou3BoaAHOM K uccaenopanuo pynkuuii (YK-1)
Jlekumus.

[TpousBonnas ¢pyHKMM B Touke. [ eoMeTpuueckuii CMbICI. YpaBHEHHE KacaTeIbHON U HOPMAJIbHON MPSMOM
Mexannueckuii cMbIc pou3BogHou. Juddepermupyemocts GyHkiuu. Csazb qudpepeHInpyeMoCTH ¢ HE
muddepenmpo-
BaHus. TaOnuiia MPOU3BOAHBIX OCHOBHBIX dlIeMEHTapHbIX (PyHKUuH. Jlorapudpmudeckoe auddepeHurpona
3agaHHoi (yHkuuu. [IponsBonHas HesBHO 3amaHHON (QyHKIMU. Juddepennman GyHkun B Touke. [eomer
WuBapuantHoCTh (Gopmbl 3anucu auddepennmana. Ilpunoxenne auddepeHnmana Kk MmprOIMKEHHBIM
mrddepeHrasl BBICIIMX MOPSIKOB.

IIpakTH4Yeckoe 3aHATHE.
[IpousBoanas pynkuuu B Touke. TexHuka nuddepenmpoBanus. YpaBHeHUE KacareabHOU n HopMau. J{udc
npUOIKEeHHBIM BerYucIeHusM. [IpaBmino Jlonurans. [TomHas cxema ricciaeqoBaHust yHKIIUM U TIOCTPOCHUE
HanOoJIbIIIee ¥ HAUMEHBIIIEE 3HAUCHHUS.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
Touxu nepernda, MHTEPBaJIbI, IOJIHOE UCCIIE0OBaHUE QYHKLUI

Tema 10. daemeHTHI TeOpUH PYHKIIUIA HeCKOJIbKUX nepeMeHHbIX (YK-1)
Jlekumus.

[TonsiTre QyHKIIMU HECKONMBKUX TepeMeHHbIX. ObnacTs onpeneneHus. ['paduk. [lomHoe um yacTHBIE TpHpa
HenpepriBHOCTh. YacTHble ipou3BoHble. KacaTenbHas MIOCKOCTh K MOBEPXHOCTH U HOpMasbHasl MpsiMast
nuddepeHnnansl GYyHKIMH HECKOJIBKUX MEPEMEHHBIX, UX CBS3b C YAaCTHBIMU Ipou3BOAHBIMU. [IponsBomi
[IpousBoaHasi Mo HampaBieHHIO, rpaaueHT. YacTHble NMpou3BOAHbIE W U depeHranbl BBICIINX MOPs]
MEPEMEHHBIX: OIpe/eNieHue; HEeoOXOIUMOE YCIIOBUE M JOCTATOYHbIE YCJIOBUSA. YCJIOBHBIH 3KCTPEMYM.
Haubonbiiee n HauMeHblee 3HaY€HUE HETTPEPHIBHOM (PYHKIIMU BYX MEPEMEHHBIX B 3aMKHYTOM 00JIacTH.

IIpakTH4eckoe 3aHATHE.

YacTtHbBIE IMPOU3BOAHBIC. YacTtHBIE MMPOU3BOAHBIC BBICHIUX ITOPAIKOB. HpOI/IBBO)IHaH 110 HAIIpaBJICHUIO. l“pamzn
MNCPEMCHHBIX.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
Haiitu yacTHbIe Tpou3BOAHBIE (DYHKINH 1O KaXKJON M3 HE3aBUCUMBIX MIEPEMEHHBIX: Z = Xy In(x+y).
Hanucars ypaBHeHHe KacaTellbHOM IIIOCKOCTH K MOBEpXHOCTH Z=Xx2+y2 B Touke (1, 2, 5).
Haiitu nuddepennmans: Broporo nopsiika ot GyHKIHH: Z = Xy2 — X2y.
Haiitu sxctpemymsl pyHkuuu: z = —x2—(y—1)2

Tema 11. Heonpenesenunblii uHTerpaJa. Onpenenennsniii uaterpata (YK-1)
Jlekumus.



IlepBooOpasHas u ee cBoiictBa. Heonpenenennsiit unterpan. Cpoiicrea. Tabnuua unterpanos. Hemocpec
NepeMeHHON B HeompeaeneHHOM uHTerpaie. [lonBenenue mon auddepeHnnan cooTBETCTBYIOMEH (QyHKI
WuTerpupoBane panvoHaIbHBIX JIpoOel. VMHTerpupoBaHHE TPUTOHOMETPUYECKHX M HEKOTOPBIX Hppal
MHTErpajax, He BBIPAXKAIOIIMXCA 4epe3 siaeMeHTapHble (yHkuuu. [loHsTHE OmnpeneneHHOro uHrerpana. |
OIIpENIETIEHHOTO MHTErpajia (C JoKa3aTeabcTBOM). Teopema cymiectBoBanus. IloHATHE MHTErpana ¢ mepev
cBoiictBa. ®opmyna Herorona-Jleitonuna. [TpunoxxeHus onpeneIeHHOro HHTerpaia; HaxoKIeHUE TUIOIIA e
KPHUBBIX. 3a7a4a HAXOXKICHUS MyTH TPU MPOU3BOJILHOM 3aKOHE M3MEHEHHs ckopocTu. HecoOCTBEHHBIN MH?
CxoauMocCTh, pacXoAUMOCTb. YCI0BUE cxonuMocTu. TeopeMbl cpaBHeHHUs. [ eoMeTpuyeckuii cMbIc HECOOCT
npenenamu. HecoOCTBEHHBII MHTErpa M0 KOHEUHOMY MHTEPBAy OT HEOTPAaHUYCHHOH (yHKIUH. YCIOBUE
HECOOCTBEHHOTO MHTErpaja OT HEOrPaHUUECHHON (YyHKITUH

IIpakTH4eckoe 3aHATHE.
[lepBoobOpasnas u ee cBoiictBa. Heonpenenennslii uurerpain. Cpoiicraa. Tao-
Juia UHTerpanoB. HemocpeacTBeHHOE MHTErpUpOBaHUE. 3aMEHa IEPEMEHHOMN B
HeonpeneneHHoM unterpaine. [lonsenenue nox nugdepeHuai CooTBeTCTBYIOIEH
¢ynkumu. MaTerpupoBanue o yactsM. MIHTerpupoBaHre palMoHaNIbHBIX IPOOCH.
WuTerpupoBanue TpPUrOHOMETPUUECKUX U HEKOTOPBIX UPPalOHATBHBIX QYyHK-
uuil. [Toustue 06 nHTErpansax, He BRIPAXKAIOUINXCS Yepe3 AeMeHTapHble (QyHK-
uuu. [lonstue onpenenennoro nurerpana. ['eomerpuueckuit cmeici. CBolicTBa
OIIpE/IETIEHHOTO UHTErpasia (C JoKa3aTeabcTBOM). TeopeMma cymectBoBanus. I1o-
HATHE UHTETPaJIa C IEPEMEHHBIM BEPXHHUM IMPEIEIIOM U ero cBoiicTBa. dopmyna
Herotona-Jleiionuna. [lpunoxkenns onpeneneHHoro HHTerpaia: HaxokIeHHe
iomaien miockux Guryp; 00beMoB Tell; JJIMH KPUBBIX. 3a7a4a HaXOKICHUS Iy-
TH TIPU IPOU3BOJILHOM 3aKOHE M3MEHEHUs ckopocTu. HecobcTBeHHBII MHTETpall ¢
OeckoHeuHbIMHU TpesieramMu. CXOAUMOCTb, PACXOIUMOCTh. YCIOBUE CXOAUMOCTH.
Teopemsl cpaBHeHHS. [ eoMeTpUUECKUI CMBICTT HECOOCTBEHHOTO MHTETpasia ¢ oec-
KOHEYHBIMU TIpefiesiaMu. HecoOCTBEeHHBIN HHTETpall [0 KOHEYHOMY MHTEpPBAIY OT
HEOTPaHNYEHHON (YHKIUH. YCIOBHUE CXOIUMOCTHU. [ eOMeTpruieCcKHii CMBICT He-
COOCTBEHHOTO MHTETpaia OT HeOrpaHUYEHHOU (PyHKIIUU

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
Onpenenenue miomanu GUryp, OorpaHUuEHHbIX JTUHUAMHI

Tema 12. Kparnble u kpuBosauHeiinble uHTerpaJbl (YK-1)
Jlekumus.

[TonsiTve nBOWHOTO WMHTErpaja. 3aaa4yu, MPUBOIAIINE K MOHATUIO ABOWHOTO MHTETpana: o0beM IMUIUHAPH
macTuHbl. CBOMCTBA TOWHBIX MHTErpasioB (0€3 J0Ka3aTesbcTBa). BrIuucieHne NBOMHOTO MHTETpaja B JICK
[TonsiTue TpoliHOrO MHTErpana. 3ajgadya O HaAXOXKJACHUU MAacChl HEOAHOPOAHOTO Tena. CBOWCTBA TPOMHBIX 1
WHTETrpaJia B IEKAPTOBBIX, IIMIHHAPUICCKIX

u cepuyeckux koopauHatax. KpuBoIuHEIHbIE WHTErpaibl MEPBOTO U BTOPOro poaoB. OCHOBHBIE OIpE
[Tpunoxenus. YcinoBue

HE3aBMCHUMOCTH OT KPUBOW MHTEIPUPOBAHUS U1 MHTETPpaia BTOPOro poaa
IIpakTH4eckoe 3aHATHE.
[TonsiTre nBOITHOrO MHTErpana. 3aaayu, NPUBOAAIINE K TOHATHIO JBOMHOTO
MHTErpaja: 00beM HWINHAPUIECKOTO Tejla; Macca HEOJHOPOIHOM MIaCTHUHBI.
CBoiicTBa J10IHBIX MHTETrpajioB (0e3 J0Ka3arenbCcTBa). Briuncienue JBOMHOTO HH-
Terpajia B IeKapTOBBIX U NOJISIPHBIX KoOpAuHarax. [IoHsTHEe TPOMHOIrO HHTErpaa.
3ajada 0 HaXOXKJIEHUHM MacChl HEOMHOPOAHOTO Teyia. CBOMCTBA TPOMHBIX MHTETpa-
70B. Beruncnenue TpoitHOro HHTerpana B 1eKapTOBbIX, IMIMHAPUIECKUX U ce-
puyeckux koopauHarax. KpuBonnHeiHble HHTErpasibl IEPBOTO U BTOPOIO POJOB.
OcHoBHBIE OllpenieeHus], cBoiicTBa. Boruncnenue. [Ipunoxenus. Yciaosue Hesa-
BHCHMOCTH OT KPUBOM MHTEIPUPOBAHUS sl HHTETpaia BTOPOro poJa.

11
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3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1. I3yunTh NEKIMOHHBIN Marepua.
2. Pemutsb 3a1aHus, BbIIaHHBIE HA JIEKIIMH [IPEMIOAABATEIIEM.

Tema 13. Paabl. diieMeHThI PyHKIHMOHAJBHOIO aHaan3a. KommiekcHbie uncaa. (YK-1)
Jlexknus.

Yucnossle psanpl, npocreimue cBoiictsa. Ilpusnaku cxonumoctu. CreneHHsle psnabl. MHTEpBan cxonuMo
JJIEMEH-

TapHbIX (YHKUMH B cTeNeHHble psjabl. JIMHeliHOe HOPMHPOBAHHOE MPOCTPAHCTBO. AnredOpanyeckas, TpH
¢dopMbl KOMIIEKCHOTO uucia. Hekoropele (yHKINMU KOMIUIEKCHOTO mnepemenHoro. ®opmyma Diinepa. M
JMHEHHOE BEKTOPHOE MPOCTPAHCTBO

IIpakTnyeckoe 3ansATHE.
Yucnossle psinbl, npocteimue cBoiicta. [Ipu3naku cxonumoctu. CreneH-
Hble psaabl. IHTepBan cxonumocTH. P Makiiopena. PaznoxeHnus sneMeHTapHbIX
(YHKIHI B CTETIEHHBIC PSIIBL.
KommnekcHbie uncna. Anredpanyeckas, TPUTOHOMETpUYECKas U MoKasa-
TesbHas (OPMbI KOMIUIEKCHOTO uncia. Hekotopelie ()yHKIINN KOMILIEKCHOTO I1e-
pemenHoro. @opmyna Dunepa.

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
HccenenoBark ¢cXOAUMOCTh PSAJIOB ¢ TOMOLIBIO MPEAEIBHOTO MTPU3HAKA CPABHEHUSI.

Tema 14. OcHOBHBIC IOHATHS TeOPHH 00bIKHOBEHHBIX IH({(epeHINATbHBIX YPABHECHHI.
JAunddepennuanbable ypaBHeHus Bbicinx nopsakos (OIIK-4)

Jlexknus.

OcHOBHBIEC TIOHATHSI TEOPUH OOBIKHOBEHHBIX Iu(epeHanbHbIX ypaBHeHUH. 3agaya Komm. Teopema c
pelieHus

3agaun Komm pans ypaBHeHust 1-ro mopsiaka. Hekoropele tumbl auddepeHnnanbHbIX ypaBHEHHH -T¢
IIEPEMEHHBIMU, OJHOPOJIHEIE,

nuHelnsle, bepuymnu. uddepennuanbusie ypaBHeHUs n-oro nopsaka. 3agada Komm. Teopema cymiecTBo
3agaun Komn. OCHOBHBIE THITBI YPaBHEHUH, JOMYCKAIONINX TOHMKEHUE MOPSIKa

IIpakTH4eckoe 3aHATHE.
OcHOBHBIE TIOHSTHS TEOPUU OOBIKHOBEHHBIX TU(dEepeHITNaTbHBIX ypaBHE-
Hui. 3agaya Kommu. Teopema cyiiecTBOBaHUS U €IUHCTBEHHOCTU PELICHUS 3a]1aun
Komm st ypaBHenus 1-ro mopsinka. Hexotopeie Tunbl qudepeHnnanbHbIX
ypaBHEHUH 1-ro mopsika: ¢ pa3AesioUMHUC IEPEMEHHBIMU, OTHOPOIHBIE, JTU-
HelHble, bepaymn. IuddepennnansHbie ypaBHeHUS n-0r0 nopsiaka. 3anada Ko-
. Teopema cyriecTBOBaHUS U €MHCTBEHHOCTHU perieHus 3a1aun Komm. OcHOB-
HBIE TUIIBI YPAaBHEHUH, JOMYCKAIOIINX MTOHMKEHHUE TIOPSIIKA

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
Pemenue nuddepeHnnanbHbIX ypaBHSHUM

Tema 15. JInneiinbie 1ud¢epeHnnanbHbIC YPABHEHUS N-T0 NOPSAAKA. JIMHelHbIe
augp¢epeHuAIbHbIE YPABHEHHUS N-T0 MOPSAAKA ¢ NOCTOTHHBIMH Ko3pdunuentamu. (OIK-4)

Jlexknus.
Jluneiinsie nuddepeHnmanbaple ypaBHEHHS N-T0 MOps/Ka ¢ nepeMeHHbIME ko3 duimentamu. [Ipocreiimue
ypaBHeHusa. Onpenenurens BpoHckoro. JInHelHass 3aBUCUMOCTh Y JIMHEHHAs] HE3aBUCUMOCTh PEIICHUH O,
00111ero pemeHus
OJHOPOJHOTO U HEOJAHOPOAHOTO ypaBHEHUH. OThICKAHME YAaCTHOTO PEUICHHS JTMHEWHOTO HEOAHOPOIHOT
METOJIOM BapHaluu



13

MPOM3BOJILHBIX TMOCTOSIHHBIX. JIMHeWHbIe oqHOponHble AudQepeHnranbHble ypaBHEHHST N-TO TOPsIKa C
XapaKTEepPUCTUYECKOE

ypaBHEHHE, HaxXOXJeHHe o0Iero pemieHus. JIuHeiHble HeomHOpOAHbIE IU(epeHaTbHbIe YPaBHEHH
k03¢ (UIIEeHTaMu 1 TIPAaBOI YacThIO CHEIMAIBLHOTO BUIa. MeTon noxbopa

IIpakTH4Yeckoe 3aHATHE.
Jluneiinbie nuddepeHianbable ypaBHEHHsI N-T0 MOPsJIKa ¢ IepeMEHHBIMU
ko3¢ purnmentamu. [Ipocreiimme cBoiicTBa perieHni OIHOPOIHOTO YPaBHEHHS.
Onpenenurens Bponckoro. JInHeiiHas 3aBUCUMOCTD U JIMHEHHAS] HE3aBUCUMOCTD
peleHui 0JHOPOIHOTO ypaBHEeHUs. CTPYKTypa OOIIEro pemeHust OMHOPOIHOTO U
HEOJTHOPOJHOTO ypaBHEHUH. OThICKaHUE YaCTHOTO PELICHUS JIMHEHHOTO HEOTHO-
poaHoro audQepeHInaIbHOr0 YpaBHEHUS METOIOM BapHaIlUH MPOU3BOJIBHBIX T0-
CTOSIHHBIX. JIuHeitHbIe oqHOpOaHbIE AU PepeHLInaIbHbIe YPAaBHEHUS N-TO TOPsAKa
C TIOCTOSTHHBIMU KOA()UITUEHTaAMH, XapaKTePUCTHUECKOE YPAaBHEHHE, HAXOXKICHHE
oOuiero pemienus. JInnelinele HeoqHOPOAHBIE AU(depeHIInaIbHbIe YPaBHEHUS NIo
MOPSIKA C TIOCTOSTHHBIMU KOA((HUIIMEHTAMU H NIPABOM YaCThIO CIICIIMATEHOTO
BHua. Meto mogdopa

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
Haxoxxnenue yactHoro peueHus nuddepeHuanbHoro ypaBHeHHU

Tema 16. HopmaabHas cucrema nuddepenunaibibix ypasuenuni (OITK-4)
Jlekumus.
Hopwmanbnas cucrema nuddepeHnuanbHeix ypapHeHHH. CructeMbl auddepeHInaibHbIX YpaBHEHUH C TIOCTOS
IIpakTH4Yeckoe 3aHATHE.
Hopmanbhas cucrema nuddepennuanbubix ypaBHeHuid. Cructemsl quddepeHnanbHbIX YpaBHEHUH ¢ TOCTOS
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
W3yueHue marepuanoB JEKIUN

Tema 17. OcHOBBI TeOpHH BeposATHOCTeH 1 MaTemMaTuyeckoi craructuku (OITK-4)
Jlekumus.
Knaccuueckoe omnpenenenue BepoaTHOCTH. DopMysibl KOMOMHATOPUKH (COYETaHUS, pa3MellleHus: 6e3 TOBTOP

CIIOKEHUSI U YMHOXeHMs BeposiTHocTed. [loBropenue wucnbitanuil. @opmyna beprymnu. CiydaiiHble Bt
BEJIMYMHBI, HETIPEphIBHbIC CllyuyaiiHble Benu4uHbl). HopmanbHblld 3akoH pacnpeneneHus. OCHOBHBIE TOH
(renepasibHast 1 BEIOOPOYHASI COBOKYITHOCTH,

BUJIbI BBIOOPOK, PENPE3eHTAaTUBHAs BEIOOPKA, BAPUALIMOHHBIN Psil, IIOJIMTOH U TH-CTOrpaMMa). YncinoBsle Xaj
IIpakTH4eckoe 3aHATHE.

Knaccuueckoe omnpenenenue BepoaTHOCTH. DopMysibl KOMOMHATOPUKH (COYETaHUS, pa3MellleHus: 6e3 TOBTOP
CJIO’KEHHSI M YMHOKEHHS BeposiTHOcTel. [loBTopenne ucnbitanuii. ®opmyna bepnymiu. CinyvaiiHeie Benuun
BEJIMUMHBI, HEMIPEephIBHBIE CiIy4aiiHble BennynHbl). HopManbHbIl 3ak0oH pacnpenenenus. OCHOBHbBIE MOHATHUS
(reHepanbpHasi ¥ BEHIOOPOYHAs COBOKYITHOCTH, BUIBI BEIOOPOK, PENpe3eHTaTUBHAS BIOOPKA, BAPUAIIMOHHBIN [
YucnoBble XapaKTEPUCTUKU BEIOOPKHU

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. Branenen 6ankoBckoi KapThl 3a06u1 PIN-Kk0 1 TOMHS TONTBKO, 4TO BCe 4 IU(PBI pa3nudHble, HAOpal UX B
yro PIN-Kk0o1 HaOpaH MpaBUIIBHO.

2. Ha xHMHOM ITOJIKE B IPOU3BOJIBHOM MOPSIIKE PACCTABIIEHBI 5 KHUT 110 BBICHIEN MaTeMaTuKe, 3 KHUTH 110 "
comnpo-maty. CTyaeHT Hayady OepeT Tpu KHUTH. HaiiTu BepOSATHOCTD TOTO, YTO U3BJIC-UEHHBIMU KHUTAMH 5B
a) BCE KHUIU IO BBICIIEH MaTEMAaTHUKE;

0) ABE KHUTHU IO BBICIIEH MaTeMaTUKE U OIHa KHUTA 110 CONIPOMaTY;

B) BCE€ TPU KHUTH 110 PA3JIIMYHBIM IIPEIMETAM.

3. Bpocunu Tpu urpaibHbie KOCTH. HallTH BEpOSITHOCTH CIEAYIOMIMX COOBI-THI

a) CyMMa BBIIIaBUIMX OYKOB paBHa 6;
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0) cymma BbINaBIINX 04KOB paBHa 10, a mpousBeaenue pasHo 20;
B) CyMMa BBINaBIINX OYKOB paBHa 10, eciu U3BECTHO, UTO MpousBeaeHue paBHo 20.
4. Bpocwiu 1Be UrpasibHbIE KOCTU. HaliT BEPOSTHOCTH CIESIYIOMINX COOBI-TUI
a) CyMMa BBINIABIIMX OYKOB OoJbIie 7, HO MeHble 10;
0) mpou3BeIeHHE BIMABIINX OYKOB OOJIbINE 5, HO HE TPEBOCXOAMT 8

5. yCTpOﬁCTBO COCTOUT U3 TPCX HC3aBUCUMO pa60TaI-OHII/IX SJICMCHTOB. Be—pOHTHOCTB OTKa3a KaxXa0To 3JICM(
CocTaBuTh PAd PACIIPCACICHUA YKUClIa 9JICMCHTOB, OTKA3aBIINX ITPU BKIFOYCHUU. Hatitu BCPOAT-HOCTD TOTIO,
OJICMCHTA.

6. Tpu cTpenka CTpestoT 0 OHOM MUIIEeHU. BeposSTHOCTD MoMajaHus B MUILIEHb IPU OJTHOM BBICTpENE I8
BTOpOro u ajis Tpethero — o 0,7. Ilycts X — ynciio nonaganuii B MUIIEHb Npu 0AHOM 3aime. CocTaBUTh psil
pacnpenenenus: F(X) u mo-cTpouTth ee rpaduk.

7.Crydaiinas BenuurHa X 3a/1aHa HHTErpaibHON GyHKIMen (QyHKIMEH pacpeaeneHus)

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

1 cemectp
* mocemaeMocTs — 10 0ayuIoB
*  TeKyuuii KoHTpoub — 80 GamioB

KOHTPOJIBHBIEC CPE3BI — 2 cpe3a Mo 5 0aioB KaXK bl
* mpemuanbHbie 6amisl — 20 6anos

Pacrnipenenenue 6aioB mo 3aJaHusIM:

Ne Hazpanue Dopmbl Max. Mertoauka npoBeJeHUs 3aHITUS U OIIEHKU
T | TeMbI/ BUI TEKymer | KOJ-BO
MBI y4ueOHOMH 0 OatoB
paboThI KOHTPOJT
st/ cpe3sl
1. OcHOBHEIE Ompoc 10 AKTHBHOE y4acTHE B 00CYXIEHUN TTPOUIECHHOTO MaTepHuania,
TTOHSATHUS BEpHBIE OTBETHI Ha BOMPOCH — 8- 10 6aios.
JIMHEHOM AKTHBHOE y4acTHE B 00CYXIEHUN TTPOUIECHHOTO MaTepHrania,
anreOpel HO B OTBETE IMPHUCYTCTBYIOT HEKOTOpble ommOku — 3-7
Oamna.

Hexenanue yuactBoBaTb B OOCYKICHHMH IPOMICHHOIO
Matepuana — 0 — 2 Gayia

2. Cucrema Omnpoc 10 AKTHBHOE y4yacTue B 00CYyKIICHHH MPOHJEHHOTO MaTepuana,
JIMHENHBIX BEpHBIE OTBETHI Ha BOMPOCH — 8- 10 Gaios.
anredpanydeck AKTHUBHOE y4yacTue B 00CYKIICHHH MPOHJEHHOTO MaTepuana,
nux HO B OTBETE€ NPUCYTCTBYIOT HEKOTOpbIE OIMOKH — 3-7
YpaBHEHHUH. Oamna.

Hexemanme yuacTBoBaTh B OOCYXKICHHHM NPOWICHHOTO
Marepuaia — 0 — 2 Oamna

3. Bexkropsr. Ompoc 10 AKTHBHOE y4acTHE B 00CYXIEHUN TTPOUIECHHOTO MaTepHrania,
BEpHBIE OTBETHI Ha BOMPOCH — 8- 10 6aios.

AKTHBHOE y4acTHE B 00CYXJIEHUN TTPOUIECHHOTO MaTepHrania,
HO B OTBETE IPUCYTCTBYIOT HEKOTOpBIC OIMHOKH — 3-7
Oamna.

Hexenanue yuactBoBaTb B OOCYKICHHMH IPOMICHHOIO
Matepuana — 0 — 2 G6ayia
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4. JIunns Ha Omnpoc(kxo 5 AKTHBHOE y4yacTue B 00CYKJICHHH MPOHJEHHOTO MaTepuana,
IJIOCKOCTH HTPOJIBH BEpHBIEC OTBETHI HA BOIIPOCHI — 5 0alioB.
blIii cpe3) AKTHBHOE y4yacTue B 00CYyKIICHHH MPOHJEHHOTO MaTepuana,
HO B OTBETE€ NPUCYTCTBYIOT HEKOTOpbIE OIMOKH — 2-4
Oasna.
Hexemanme yuacTBoBaTh B OOCYXKICHHHM NPOWICHHOTO
Mmarepuana — 0 — 1 Gamos
KonTpon 15 KontponpHas pabota coctouT u3 5 3amad. 3a KaKIyIO
bHas BEPHO pELICHHYIO 3a/1auy -3 Oasa
pabora
5. Kpussie u Ompoc 10 AKTHBHOE y4acTHE B 00CYXJIEHUN TTPOUICHHOTO MaTepHrania,
MTOBEPXHOCTH BEpHBIE OTBETHI Ha BOMPOCH — 8- 10 6aios.
BTOPOTO AKTHBHOE y4acTre B OOCYX/ICHUH MPOHIEHHOTO MaTepuara,
nopsiaKa HO B OTBETE IMPHCYTCTBYIOT HEKOTOpble ommOku — 3-7
Oaa.
Hexenanme yuacTBoBaTh B OOCY)XKICHHH TPOWICHHOTO
Marepuaia — 0 — 2 aya
6. |IlmockocTs Omnpoc 10 AKTUBHOE y4yacTue B 00CYKIICHHH MPOHJEHHOTO MaTepuana,
npsiMasi B BEpHBIE OTBETHI Ha BOMPOCH — 8- 10 Gaios.
MIPOCTPaHCTBE AKTUBHOE y4yacTue B 00CYKIICHHH MPOHJEHHOTO MaTepuana,
HO B OTBETE€ NPUCYTCTBYIOT HEKOTOpbIE OIMOKH — 3-7
Oasna.
Hexenanme yuacTBoBaTh B OOCYXKICHHHM NPOWICHHOTO
Marepuaia — 0 — 2 Gamna
7. [TonsiTue Onpoc(xo 5 AKTHBHOE y4acTre B OOCYXI€HUH MPONIEHHOTO MaTepuara,
JIMHEHHOT0 U HTPOJIbH BEpHBIE OTBETHI HA BOIIPOCHI — 5 OaIIJIOB.
METPUYECKOT blii cpe3) AKTHBHOE y4acTre B O0CYX/ICHUH MPONIEHHOTO MaTepuara,
o HO B OTBETE IPUCYTCTBYIOT HEKOTOpBIC OIMHOKH — 2-4
MIPOCTPAHCTB Gaa.
Hexenanme yuacTBoBaTh B OOCY)XKICHWHM TPOWICHHOTO
Marepraia — 0 — 1 6aymoB
Kontpon 15 KontponeHast pabora cocrouT u3 5 3amad. 3a KaKAyIO
bHas BEPHO peLICHHYIO 3a/1a4y -3 Oasa
pabora
8. [TocemaemocTs 10 10 6annoB — cryaent nocetui Bce 100% 3ansaTuii
9. | IlpemuansHbIC OaITHI 20 JlooTHUTENbHBIE TIPEeMHANBHBIC OaJUTbl  MOTYT  OBITh
HAuYNCIICHBI:
- TIOCTOSIHHAasE AaKTUBHOCTh BO BpeMsl MPAaKTHYECKUX
3angTui — 10 6aios;
- BBITIOJTHEHNE WHANBHIyaIbHBIX 33JaHUN TIOBBIIIIEHHON CJI0KHO-CTH |
10 Gansos
10. NunuBunyanbHbie 50 CTYOEHT MOXET MNpPENOCTaBUTh BCE 3aJaHUs TEKYLIETO
3aJjaHusl, C TOMOLIBIO KOHTPOJISL 1 KOHTPOJIBHBIE CPE3bI
KOTOPBIX MOXKHO
HaOparhb
JOTMOJTHUTENILHBIE
0aJuTbl HA SK3aMeHe
11. Hroro 3a cemectp 100

nocemaemMocts — 10 0ajuioB

TEeKylui KOHTpostb — 50 6aioB

2 ceMecTp

KOHTPOJBHBIC CPE3BI — 2 cpe3a Mo 5 0aIIOB KaXK bl

npemMuaabHbie 0amisl — 20 6ayIoB

OTBET Ha dK3aMmeHe: He Oosiee 30 0aiuioB
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No HasBanue DopMbI Max. Mertoauka mpoBeICHUS 3aHATHS U OLICHKU
T€ | TeMbl/BHUI TEKyLler | KOJI-BO
MBI yueOHOM 0 OamnoB
paboThI KOHTPOI
st/ cpe3sl
1. OyHKIMS. Omnpoc 5 AKTUBHOE y4yacTue B 00CYyKIICHHH MPOHJEHHOTO MaTepuana,
[Ipenen BEPHBIEC OTBETHI HA BOIIPOCHI — 5 0aioB.
(byHKIHH, AKTHUBHOE y4yacTue B 00CYyKJICHHH POHJEHHOTO MaTepuana,
HETNPEPHIBHOC HO B OTBETE€ NPUCYTCTBYIOT HEKOTOpbIE OIMOKH — 2-4
Tb Oarna.
Hexenmanme yuacTBoBaTh B OOCYXKICHHHM NPOWICHHOTO
Marepuana — 0 — 1 Gamos
2. |lIpomsBomHas Ompoc 5 AKTHBHOE y4acTHe B 00CYXIEHUN TTPOUICHHOTO MaTepHrania,
hyHKITHN. BEpHBIC OTBETHI Ha BOIIPOCHI — 5 0aITOB.
[punoxenwus AKTHBHOE y4acTre B O0CYX/ICHUH MPONIEHHOTO MaTepuara,
MIPOU3BOTHOMN HO B OTBETE IPUCYTCTBYIOT HEKOTOpBIC OIMUOKH — 2-4
K Oamna.
WICCIIEIOBaHU Hexenanme ywactBoBarb B OOCYXICHHH MPOHICHHOTO
10 (DYHKIIHIA Matepuana — 0 — 1 Gaios
3. OneMeHThI Omnpoc 5 AKTUBHOE y4yacTue B 00CYKIICHHH MPOHJEHHOTO MaTepuana,
TEOpHH BEpHBIE OTBETHI HA BOIIPOCHI — 5 0alioB.

(hyHKIHI AKTHBHOE y4yacTue B 00CYyKIICHHH MPOHJEHHOTO MaTepuana,
HECKOJIBKHX HO B OTBETE€ NPUCYTCTBYIOT HEKOTOpbIE OIMOKH — 2-4
NEPEMEHHBIX Oamna.

Hexenmanme yuacTBoBaTh B OOCYXKICHHHM NPOWICHHOTO
Mmarepuana — 0 — 1 Gamos
4. | Heompenenen Ompoc 5 AKTHBHOE y4acTHe B 00CYXIEHUN TIPOUICHHOTO MaTepHuania,
HBIN BEpHBIC OTBETHI Ha BOIIPOCHI — 5 0aITOB.

WHTETpal. AKTHBHOE y4acTre B OOCYXI€HUH MPONIEHHOTO MaTepuara,
OrnpeneneHH HO B OTBETE IPUCYTCTBYIOT HEKOTOpBIC OIMHOKH — 2-4
BIM HHTETpAI Oaa.

Hexenanme yuacTBoBaTh B OOCY)XKICHHH TPOWICHHOTO
Marepuaia — 0 — 1 6aytoB
5. | Kparnsie n Omnpoc 5 AKTHBHOE y4yacTue B 00CYKJICHHH POHJECHHOTO MaTepuana,
KPUBOJIUHCHH BEPHBIEC OTBETHI HA BOIIPOCHI — 5 0aioB.
13( AKTHBHOE y4yacTue B 00CYKIICHHH MPOHJEHHOTO MaTepuana,
WHTETPaJIbl HO B OTBETE€ NPUCYTCTBYIOT HEKOTOpbIE OIMOKH — 2-4
Oarna.
Hexenmanme yuacTBoBaTh B OOCYXKICHHHM NPOWICHHOTO
Marepuana — 0 — 1 Ganos
KonTpoa 5 KontponpHas pabota coctomT m3 5 3amad. 3a KaxAyio
bHasl BEPHO pEIIeHHYO 3a/1ady -1 Oan
pabdora(k
OHTPOJIbH

blii cpe3)
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6. Psanpr Omnpoc 5 AKTHBHOE y4yacTue B 00CYKJICHHH MPOHJEHHOTO MaTepuana,
OneMeHTHI BEpHBIEC OTBETHI HA BOIIPOCHI — 5 0alioB.
($yHKIMOHAIb AKTHBHOE y4yacTue B 00CYyKIICHHH MPOHJEHHOTO MaTepuana,
HOT'O aHAIN3A. HO B OTBETE€ NPUCYTCTBYIOT HEKOTOpbIE OIMOKH — 2-4
KommutexcHbl Oamna.
€ umucna. Hexemanme yuacTBoBaTh B OOCYXKICHHHM NPOWICHHOTO
Mmarepuana — 0 — 1 Gamos
7. OcHOBHEIE Ompoc 5 AKTHBHOE y4acTHe B 00CYXJIEHUN TIPOUIECHHOTO MaTepHrania,
TTOHSTHSA BEpHBIE OTBETHI HA BOIIPOCHI — 5 OaIIJIOB.
TeOpun AKTHBHOE y4acTre B OOCYXICHUH MPONIEHHOTO MaTepuara,
OOBIKHOBEHH HO B OTBETE INPUCYTCTBYIOT HEKOTOpBIC OIMHOKH — 2-4
BIX Oamna.
middepenima Hexenanme ywactBoBarb B OOCYXICHMH MPOHICHHOTO
JTEHBIX Marepuana — 0 — 1 6aymoB
YpaBHEHUH.
Huddepenim
aJbHbIE
ypaBHEHUS
BBICIIINX
TTOPSIKOB
8. | JIunelinsle Omnpoc 5 AKTHUBHOE y4yacTue B 00CYyKJICHHH MPOHJECHHOTO MaTepuana,
muddepenuna BEPHBIE OTBETHI Ha BOIIPOCHI — 5 0alioB.
JIbHBIE AKTHBHOE y4yacTue B 00CYKJICHHH MPOHJEHHOTO MaTepuana,
ypaBHEHHUS HO B OTBETE€ NPUCYTCTBYIOT HEKOTOpbIE OIIMOKH — 2-4
N-TO MopsiAKa. Oamna.
JIuneiinsie Hexenanme yuacTBoBaTh B OOCYXKICHHHM NPOWICHHOTO
muddepeHnua Matepuana — 0 — 1 Gaos
JIbHBIE
ypaBHEHHUS
N-TO MopsIaKa
c
MOCTOSIHHBIM
u
KO3 PUIMEHT
aMH.
9. |HopmanwsHas Ompoc 5 AKTHBHOE y4acTHe B 00CYXJIEHUN TTPOUICHHOTO MaTepHuania,
cucTemMa BEpHBIE OTBETHI HA BOIIPOCHI — 5 OaIIJIOB.
nuddepeHma AKTHBHOE y4acTHE B 00CYXIEHUH TTPOUIECHHOTO MaTepHuania,
JTEHBIX HO B OTBETE INPUCYTCTBYIOT HEKOTOpBIC OIMHOKH — 2-4
ypaBHEHUI Oaa.
Hexenanme yuacTBOBaTh B OOCYXKICHHH TPOWICHHOTO
Marepuana — 0 — 1 6aymoB
10. OcHOBBI Omnpoc 5 AKTHBHOE y4yacTue B 00CYyKIICHHH MPOHJECHHOIO MaTepuana,
TEOpHH BEpHBIE OTBETHI HA BOIIPOCHI — 5 0aioB.
BEPOSITHOCTEH AKTUBHOE y4yacTue B 00CYKIICHHH MPOHJEHHOTO MaTepuana,
u HO B OTBETE€ NPUCYTCTBYIOT HEKOTOpbIE OIMOKH — 2-4
MareMarhuiec Oamna.
KO Hexemanme yuacTBoBaTh B OOCYXKICHHHM NPOWICHHOTO
CTaTUCTUKHU Mmarepuana — 0 — 1 Gamos
KonTpoa 5 KontponpHas pabota coctomT m3 5 3amad. 3a KaxAyio
bHasl BEPHO pEIIeHHYO 3a/1ady -1 Oan
pabdora(k
OHTPOJIbH
blii cpe3)
11. ITocemaeMocTs 10 10 6amnoB — crynent nocetwn Bce 100% 3ansaTHit
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12. | IlpemuansHble OaIbl 20 JlononHuTEeNbHBIE MpEeMUaTbHBIE Oalibl  MOTyT OBITh
HAuUCIICHBIL:

- TIOCTOSIHHAsE AaKTUBHOCTb BO BpeMsl IPAKTHYECKUX
3ausaTuii — 10 6annos;

- BBIIOJHCHWE WHAWBUAYAIbHBIX 33JaHUN TOBBIIICHHOM
cioxHO-cty — 10 OannoB

13. OTBeT Ha dK3aMeHE 30 10-17 GaminoB — CTYIEHT PacKpbUl OCHOBHBIE BOIIPOCHI H
3aJjaHusl OMJIeTa Ha OICHKY «YJOBJIETBO-PUTEIILHOY

18-24 GaminoB — CTYIEHT PacKpbUl OCHOBHBIE BOIIPOCHI H
3aJjaHusl OMJIeTa Ha OIEHKY «XOPOIIOoY,

25-30 GammoB — CTYIEGHT pPacKpbUT OCHOBHBIC BOIIPOCHI H
3aJaHus OMJIeTa Ha OIEHKY «OTIMYHO

14. NunuBunyanbHbIe 50 CTYOEHT MOXET MNPENOCTaBUTh BCE 3aJaHUs TEKYLIETO
3aJIaHusl, C IOMOIIBIO KOHTPOJISI U KOHTPOJIBHBIE CPE3bI
KOTOPBIX MOXHO
HaOpaThb
JIOTIOJTHUTEIIbHEIC
OaJIIbl Ha DK3aMeHe

15. Hroro 3a cemectp 100

HToroBast orieHka 1o sk3aMeHy BbicTapisiercs B 100-0ayuibHOM 1IKane U B TPAJAULMOHHONW YeThIpeXOauIbE
PENUTUHIOBOM OLIEHKH I10 IUCLUIUIMHE B TPAJAULIMOHHYIO YETHIPEXOAUIBHYIO OCYLIECTBIIAETCS CIELYIOIINM O

100-6annpHas cucrema TpaguuuonHas cucreMa
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 4. JIunus Ha MWIOCKOCTHU
Haiitu ypaBHeHue mpsamoii, mpoxojsiieit uepes Touky A(1, 2) nepneHaukysipao BekTopy (3, -1).
Haiitn ypaBHeHue npsimoii, npoxoasien yepes Touku A(1, 2) u B(3, 4).
3amano obmiee ypaBHeHHe ipsamMoit X — y + 1 = 0. Haiitu ypaBHEeHHE 3TOM MPsSMON B OTPE3KaXx.

IIpsimast oTcexaeT Ha KOOPAMHATHBIX OCAX PaBHBIE MONOKUTEIbHBIE OTpE3KH. COCTaBUTh ypaBHEHUE NIPSIMON
00pa30BaHHOTO ITUMHU OTpPE3KaMH paBHa § cM2.

[Tokazarb, yto npsimbie 3x — S5y +7 =0 u 10x + 6y — 3 = 0 nepneHAUKYISPHBI.

Tema 7. IloHsTHE JIMHEWHOTO U METPUYECKOTO POCTPAHCTB

1. Jlokasarb, YTO MHOKECTBO BCEX T€OMETPHUECKUX BEKTOPOB, YIOBIETBOpsronuX yciaosuto ([ 1[1,[111)=0, rr
MOMPOCTPAHCTBOM B mpocTpancTBe V3. HaiiTu ero 6a3uc u pasMepHOCTh. JlomoaHUTE 6a31c MOAMPOCTPAHC

2. Jloka3arb, 4TO MHOXKECTBO BCEX T€OMETPUUECKUX BEKTOPOB, YIOBIETBOpsAIOIMX yciosuto [[1[1,[111]=0, 1
MOMPOCTPAHCTBOM B Mpo-cTpaHcTBe V3. Halitu ero 6a3uc u pazmepHOCTh. JlomomHUTh 6a3uc MoAmpoCTpaH:

3. JIns KaXa0ro U3 CIEAYIOIUX MHOKECTB TEOMETPUUYECKUX BEKTOPOB OMPEIEINUTD, OyAET J1 3TO MHOXKECTB!
npocTpancTBa V3.

1) pagryc-BeKTOPBI TOUYEK JTAHHOU TJIOCKOCTH;
2) BEKTOPBI, 00pa3yIolIye ¢ JaHHBIM HEHYJIEBBIM BEeKTOpoM [ ][] yrou a;
3) MHOXXECTBO BEKTOPOB, YAOBIECTBOPSIOMUX ycioButo |[1[1|=1.



19
4. B npoctpancte V3 3amana cucreMa Bektopos [111=(1,2,3), [111=(3,4,2), [1[1=(—1,0,4). HaiiTu pazmepHO(
CHCTEMBI BEKTOPOB. 3amucaTh OOLINI BUJ] BEKTOPOB, MPUHAIIISKAINX JIMHEHHOM 06omouke. JlonoaHuTs 6a3
npoctpaHcTBa V3.
5. B mpoctpanctBe V3 3amansl Bektopsl [ =11, [1[1=—[101+[10], [J0=011-20 0+, TToka3zars, 4TO CHU(
Haiitu MaTpuity mepexoma ot 3Toro 6a3uca kK KAHOHHUECKOMY 0a3ucy U KoopAuHaThl Bektopa [ /[ 1=4[1[]-3[]

Tema 12. KparHble 1 KpUBOJIMHENHBIE HHTETPAJIbI

BrraucanTte HHTCTPAIERL:

1. .i'\!fi + Sxclx ;r

5
i

X dx : i ® Inxdx
% _

it 3.‘!':-:111:{5&. J' .

]

- . - 2
5. Hafite nnomans GHrype, orpaHHYeHHOH THHHAMHE Y=X - 6x + 3, V= 3x-9,x=8.

Bapuant 2.
BEIYHCIHTE HHTETPAILL

"

1 3 2
; xdx dx
1.f%£1+?xa§r. f 3. flnxdx_ 4, J' _ .
! V2x+3 ) = eeil
5. Hafite nmomaae durypsr, orpanagennofl auapnaMu ) = .TE -Tx+ 10.]’ ——x+5x=0.

BapuanT 3.
BEIMHCIHTE HHTETPATEL

VY xdx S ¥ arctgxadx

1_i'~.!9+41dt. 2. J‘JT 3..!‘:«:‘111:{.:1’.1:. 1. -[T

5. Hafite nnomaae durypsl, orpaHAYeHHOd THHHAMHE ) = _‘t‘z g3, y=X- ':;'j x=0.

BapuanrT 4.
BrrMHCIHTE HHTETPATIERL:

i) = g 4 —1. x

e xdx 3 dx

1_Iu6+5xdf_ 2. [ ——. 3. [x Inxdx.

5 B5V2x+3 -\/'a:
5. Hafite naomaae durypsl, orpasagennoll THHEAMHE ) = —4x - 1 =x-9x=3.
BapuanT 3.
BrraucaaTte HHIEIPE‘IH'

1.5 1 £
5 el 1+Inx)dx

1.f241"dx‘. f " J'lnxdw;. 4. fg

0 0 21 +1 st 1 *
5. Ha#fite nnomans GHurypel, orpaHHYeHHOR THHHAMH ) = —-4x-12, V=X-= 16,x = 0.

Tema 17. OCHOBBI TEOPUHU BEPOSTHOCTEN U MATEMATUUYECKOW CTATUCTUKH
1 B cOopHuKe OUIETOB 110 reOMETpUH Beero 35 OmieToB, B 14 n3 HUX BCTpeUaeTcsi BOMPOC IO CBOMCTBA
BEPOSITHOCTH TOTO, YTO B CIy4aiHO BHIOPAHHOM Ha 3K3aMEHE OujIeTe MIKOJIbHHUKY JTOCTAaHETCs BOIPOC I
2 B nekotopoii mkone 500 yyamuxcs, cpenu HuX 257 MansaukoB. Haiiniute BeposSTHOCTH TOTO, UTO BBIO
LIKOJIbI OKAKETCS JEBOYKOM.
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3 3aBon BelmyckaeT yacel. B cpennem Ha 1000 kadecTBEHHBIX YaCOB MPUXOIUTCS MATHAALATH CO CKPBITI
yacsl 3TOro 3aBoja. Haliiute BEpOATHOCTH TOTO, YTO KYIUIEHHBIE Yachl OKa)KyTCsl KaUECTBEHHBIMU. Pe3

4 B cny4aifHOM SKCTIIEpUMEHTE CUMMETPUYHYIO MOHETY OpocaroT 1Bax/ibl. Haiinute BeposSTHOCTH TOTO,
BO BTOpPOM — pellKa.

5 UrpanbHslif KyOuk 6pocaroT ABaxkabl. CKOJIBKO 3JIEMEHTAPHBIX UCXOI0B ONBITA OJIarONPUSATCTBYIOT COO
6 KakoBa BEpOATHOCTH TOTO, YTO CIyYaiiHO BRIOPAaHHOE HaTypajbHOE Yrciio oT 20 10 59 nenuTcs Ha miec

7 B ¢upme nepeBosok «byker» B Hamumuun 80 rpy30BUKOB: 74 U3 HUX ¢ M300paKEHUSMHU KPACHOTO IIBET
C M300pakeHUsIMH KENTOTO LIBETKA Ha KpacHOM (hoHe. Haiiiute BEepOsSTHOCTH TOTO, YTO HA CITy4alHBII
M300paKEHUSIMH KENTOTO 1BETKA HA KPACHOM (POHE.

Omnpoc

Tema 1. OcHOBHBIEC TOHATHUS JIMHEHHOMN anreOpsl

[TpumepHBIE BOPOCHI Onpoca:

D AW N -

AN N kAW N =

. OCHOBHEIE TTIOHATHUS MaTpulbl.

. Pacckaxute 06 OCHOBHBIX BUIaX MaTPHUIIBL.

. paCCKaXXuTeC O JIMHENHBIX Oorcpanudgx HaaQ MaTprullaMu.
. Uro Takoe oOparHas marpuria’?

. Pacckaxure o metone ['aycca

Tema 2. Cucrema TUHEWHBIX anreOpandeckux ypaBHEHUI.

. CoBMecTHa cucTeMa WM HET?

. Eciin cuctema coBMecCTHa, TO UMEET JIM OHA €UHCTBEHHOE PELICHUE WU HET?

. Ecm pemenne eAMHCTBEHHOE, TO Kak €ro HauTH?

. Ecnint cuctema umeer 6€CKOHEUHO MHOTO PELICHUH, TO KAKOBA CTPYKTYypa MHOXKECTBA PEILICHUH?

. Kak B OeckoHEYHOM MHOKECTBE PEIICHUN CUCTEMBI ONPENETUTh OIHO PEIICHHE, HAWTyUlllee C MPaKTHIeC:
. Ecnin cuctema HecoBMeCTHa, TO Kak OIMPEeTUTh €€ MPUOIIKEeHHOE perieHue?

Tema 3. Bexropsl.
Onpenenenue BeKTOpa
O06o03HayeHNE BEKTOPA
JnuHa BekTopa
Hynesoit BekTop
Konnuneapusie BekTopa
ConanpaBieHHbIE BEKTOpA
IIpoTHBONONOKHO HANIPaBICHHBIE BEKTOPa
KommnnanapHble BeKkTOpa
PaBHbIE BekTOpa
EnuHn4HbIN BEKTOP

Tema 4. JInuus Ha IUIOCKOCTH

Onpenenenue ypaBHEHUA MPSIMOM Ha MJIOCKOCTH

OoO1ee ypaBHEeHUE MPSMOI THHUU

VYpaBHeHUE NPAMOIl B OTpe3Kax

VYpaBHeHHe MPSIMOii ¢ YIIIOBBIM K03 durimeHTOM

Kanonunueckoe ypaBHeHUE NPSAMOM HA TIIOCKOCTH

[TapameTpudeckue ypaBHEHUs NIPSIMOM Ha IUIOCKOCTH

HopmanbHoe ypaBHEHHE NPAMOit
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Tema 5. KpuBble 1 NOBEpPXHOCTH BTOPOTO NOPSAAKA
IIpuBeneHne ypaBHEHUS KPUBOW BTOPOTO NMOPSAJKA K KAHOHUYECKOMY BUIY
Dnnurc
l'unep6omna
[Tapabona

Tema 6. [110cKOCTB M IpsiIMasi B IPOCTPAHCTBE
[TonsiTHE MIOCKOCTH U €€ 0003HAUEHUS
Kak mMoryT pacrnonararbcs IIIOCKOCTh M TOUKA APYT OTHOCUTENBHO JIpyra
BapuaHTbl B3aUMHOTO pacnoiOKEeHUs MPSAMOU U MIIOCKOCTH
BapuaHTs!l pacnonoxxeHus AByX IJIOCKOCTEN IPYT OTHOCUTEIBHO ApyTa
Kak 3aaTe mockocTh B IpOCTPaHCTBE

Tema 7. [loHsiITHE TUHEWHOTO U METPUUYECKOTO MPOCTPAHCTB
IToHsiTHE TMHENHOTO POCTPAHCTBA
bazuc nuHelnHOro NpocTpancTBa
PasmepHOCTB JINHEWHOTO TPOCTPAHCTBA
3amena 6a3uca u nmpeodpa3oBaHue KOOPIUHAT
N3omopdu3m MHHEHHBIX TPOCTPAHCTB

Tema 8. @ynkuus. [Ipenen GpyHkumu, HEMPEPHIBHOCTD
[TonsiTue npenena.
JlBa onpenenenus npenena GyHKIUU U UX SKBUBAJICHTHOCTb.
Pa3nuynble TUIBI IPEEIIOB.
CoiicTBa npenenoB pyHKIUI.
[Tpenenbr MOHOTOHHBIX (YHKITUH.
Kpurepuii Ko cyniectBoBanus mnpeaena GyHKIUH.

Tema 9. [IpousBonHast GpyHkuu. [IpunoxeHus Mpou3BOJHON K UCCIETOBAHUIO (DYHKIIY
['eomerprueckuii 1 GU3HUESCKUN CMBICI TPOU3BOTHON
IIpaBuia HaxOXKAEHMS IPOU3BOJHBIX
IIpaBuiio nepBoe: BBIHOCUM KOHCTaHTY
[TpaBuso BTOpoOE: MPOU3BOIHAS CyMMBbI (DyHKITHIA
[IpaBuso Tperbe: MpoU3BOAHAS IPOU3BEACHUS HYHKITUN
[IpaBuso yeTBepTOE: MPOU3BOJHAS YACTHOTO JABYX (DYHKLUI

Tema 10. DneMeHTHI TEOpUU PYHKIMI HECKOIBKHX MEPEMEHHBIX
. Onpenenenne GyHKIUN HECKOIBKUX NEPEMEHHBIX
. Ilpenen u HEMPEPHIBHOCTH (PYHKIIUH HECKOIBKUX MEPEMEHHBIX
. YactHble mpon3BoHbIE U AU(HEPEHITHATIBI
. HacTHbIe TPOU3BOHBIE CIIOKHBIX U HEABHBIX QyHKIM. [TonHas mpon3BoaHas
. HacTHBIE TPONU3BOAHBIE BTOPOIO MOPsSAKA
. KacarenbHas 10cKoCTh 1 HOpMaJjb K IOBEPXHOCTHU
. I'panuent
. IIpon3BonHas M0 HaIIpaBICHUIO

O 00 I &N D B W N =

. DKCTpEeMYyMbI (PYHKIIHUU ABYX MEPEMEHHBIX

Tema 11. Heonpenenennslit unterpain. OnpeaeneHHblii HHTErpa
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[TepBooGpasHasi.
[ToHsITHE HEOTPEACICHHOTO HHTETpaIa.
CBoiicTBa HEONPEEICHHOTO UHTETrpaa.
MeTtos 3aMeHBI IEPEMEHHOTO (METO/I ITOJICTAHOBKH).
Meron MHTErpUPOBAHUS 10 YACTAM.

Tema 12. KparHble 1 KpUBOJIMHENHBIE HHTETPAJIbI
JIBOViHBIE UHTETPAIIBI
3amMeHa epeMEeHHbIX B IBOMHOM HHTerpase. [lepexoa B MOISPHYIO CUCTEMY KOOPJIUHAT
TpoliHol nHTETpa
3amMeHa epeMEHHBIX B TPOITHOM UHTETpasie
Brruucnenue mioniaan noBepxXHOCTH
MexaHnuecKkre NPpUIIOKEHUS IBOWMHBIX NHTETPAJIOB
MexaHnueckue MpUIOKEHUsI TPOMHBIX MHTErPaioB

Tema 13. Psanap1. OnemeHTs PyHKIIMOHATBHOTO aHaIM3a. KoMriekcHbIe Yucia.
OcHoBHbIE TIOHATHUS (HYHKITMOHATLHOTO Psijia
PaBHOMEpHas cXo0AMMOCTh QYHKITMOHATBHOTO Psija
OCHOBHBIE TEOPEMBI O PABHOMEPHO CXOMSIIUXCS PsIIax
CXOIMMOCTB CTETIEHHBIX PAJIOB
CBoiicTBa CTETIEHHBIX PsIIOB BHYTPU UHTEPBaia CXOAUMOCTH
CreneHHbIE PAIbI C KOMIUIEKCHBIMU YJIEHAMH
Psaner Teinopa u Maknopena
Paznoxenue sneMeHTapHBIX QYHKIHUA B CTETICHHBIC PSIBI

Tema 14. OcHOBHBIE MOHSATHS TEOPHH OOBIKHOBEHHBIX MU PepeHnranbabIx ypaBHeHHH. [{uddepennmannt
Juddepenunanbabie ypaBHEHHS IEPBOTO MOPSIKA

[Tpocreiimme nuddepeHimanpHbIe ypaBHEHUS MIEPBOTO Nopsiaka Buaa y'=f(x)

Juddepenunanbabie ypaBHEHHS ¢ pasaensonmmMucs nepemenabiMu Buaa fl1(y)-gl(x)dy=f2(y)-g2(x)dx u

Jlunetinbie HeoqHOpOAHBIE AU depeHIInaIbHbIE YpaBHEHHS TIepBoro nopsiaka y'+P(x) y=Q(x)

HuddepennuansHoe ypaBaeHue bepaymnu y'+P(x)y=Q(x)ya

VYpaBuenus B noiHbx Auddepennnanax P(x,y)dx+Q(x,y)dy=0

Tema 15. JIuneitabie quddepeHmanbHble ypaBHEHUS n-ro nopsiaka. JInHeinsle quddepeHnmnaibHble ypaBk
K03 UIEeHTaMHU.

Jlunelinbie ogHOpOnHBIE AU(depeHITnaIbHbIC YPAaBHEHHS BTOPOTO MOPSIIKA C MOCTOSSTHHBIMU RoRppurnen
Jlunelinple HeOHOPOAHbIE TU(GepeHIIaTbHBIC YPABHEHUS BTOPOTO MOPSIKA C MOCTOSIHHBIMU KORbputm

Jlunetinbie ogHoponubie auddepennmansubie ypasaenus (JIOAY) y"+p(x)-y'+q(x) y=0 u nuHEitHBIC HEON
ypasuenus (JIHIY) Broporo mopsiaka y"+p(x)-y'+q(x)-y=f(x)

Tema 16. HopmanbHas cucrema nuddepeHIanbHbIX YpaBHEHUH
JuddeperunanbHble ypaBHEHHs, JOIYCKAIOIIME TOHMKEHUE NTOPsIKa
JluHeliHbIe OHOPOIHBIC M HEOAHOPOIHBIE MU (hepeHIInaIbHBIE YPAaBHEHHUS BBICIINX ITOPSIKOB C MIOCTOSHI
y(n)+fn-1-y(n-1)+...+£f1-y'+0-y=0 u y(n)+fn-1-y(n-1)+...+f1-y+{0-y=f(x)
JluHeliHble OAHOPOIHBIC U HEOAHOPOIHBIE AU (hepeHIInaIbHbIe YpaBHEHUS BBICIINX MOPSIKOB y(n)+fn-1(
y(n)+fn-1(x)-y(n-1)+...+f1(x) y'+0(x) - y=f(x)

Tema 17. OCHOBBI TEOpHUH BEPOSITHOCTEN U MAaTEMaTUYECKON CTATUCTUKH
CoOBbITHS ¥ BEPOSTHOCTH



Anrebpa coObITHIA

Knaccudukanus coobrTuii

Anrebpa coObITHIA

BepositHOCTh cOOBITHS

Craructuyeckuil NoAXo/l K MOHSATHIO BEPOSTHOCTH
Knaccuueckoe omnpenenenne BepoSTHOCTH
['eomeTpurueckast BEpOSATHOCTh

AKCHOMBI BEPOSITHOCTH

CnoxxeHue 1 yMHOXEHUE BEPOATHOCTEN

YcnoBHast BEpOSITHOCTh

Teopema ciioxeHUs: BEPOSTHOCTEH COBMECTHBIX COOBITUI
DopMyIibl MOJTHON BEpOSATHOCTH U baiieca

4.3 IIpomexyTouHast aTTECTAIMSA 110 AUCIUIUIMHE MPOBOIUTCS B opMe 3adeTa, IK3aMEeHa

Tunossie Bonpocsl 3a4era (YK-1, OIIK-4)
1. Onpenenenue NOHITHS BEKTOP
2. 'eomeTrpuueckue GUrypsl B IPOCTPAHCTBE
3. TeopeMbl reoMeTpun
4. Kpussie 1 u 2 nopsiaka
5. IlpaBuia c10KeHUS U BBIYUTAHUE BEKTOPOB

Tunosble 3axanus s 3a4era (YK-1, OIIK-4)
TunoBbie TeMbl KOHTPOJBHBIX Pa0d0T
1. Marpuel. Onpenenurenu. Pemenue cucteM TMHEHHBIX ypaBHEHUH.
2. BekTopbl. YpaBHEHUA MPSIMOM U TIIIOCKOCTH.
3. Ilpenenst. [IpousBonnas Gpynkiun. MccnenoBanue GyHKIUH.
4. Heonpenenenublii uaTerpai. OnpeaeaeHHbld HHTErpall.
5. Auddepennuanbrpie ypaBHEHHUS.
6. Teopust BEpOsTHOCTEN U MaTeMaTUYECKasi CTAaTUCTHKA.

Tunosblie Bonpocskl 3k3amena (YK-1, OIIK-4)
Tunoseie BONPOCHI IK3aMeHAa
Hexoropsie Tunel GyHKIUM (OrpaHUYEHHAs, YeTHAs U HEYETHAsl, MOHOTOHHAs, IEPUOINYECKas).
Cxopsmecs nocnenosaresnbHocTU. [Ipumepst.
[Ipenen dbynkuun. [Tpumepsr.
Ornpenenenre Mpou3BOIHOM.
['eomeTpuyecknii U MEXaHUYECKUI CMBICI TPOU3BOJHOM.
Heomnpenenexnuslit uHTErpas.
Omnpenenennbiit maTerpai. Cpoiictea. ®opmyna Herorona-JleitOuua.

NN R DD

[IpuiioskeHus onpeneseHHoro HHTErpaa.

TunoBble 3axanus 1s dxk3amena (YK-1, OIIK-4)
Tunosble 3a1aHUS ONPOCA
1. Kaxue BuIbl BBIOOPOK BBHI 3HAETE.
2 Kaxk BbIUHCIIAETCS YUCTO IEPECTAHOBOK?
3. Yro Takoe cxema bepHynnu?
4 Korna nmpuMeHsieTcst MHTErpupOBaHUE M0 YacTsAM?

23
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4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer

Orenka

KommeTenty
15071

Jeckpuntops! (ypOBHU) — OCHOBHBIC IPU3HAKNA OCBOCHUS
(TIokazaTenu JOCTHKCHHS Pe3yJIbTaTa)

«3a4TEHO»
(50 - 100 6ammoB)

YK-1

Cnocoben peliatb MAaTEMAaTU4YCCKUC 3aJiauu. BBIACIISAA OCHOBHBLIC B
HaxXOJUTh HAa HUX PCHICHUSA

OIIK-4

MoXeT HCIOIb30BaTh MAaTEMAaTHYECKYl0 CHMBOJIMKY, pa3OuUparhecs
amnmapare, J0Ka3blBaTb MaTEMaTUYECKUE YTBEPKACHUS, IPUMEHATD M
B €CTECTBCHHOHAYUYHBIX JUCLMIUIMHAX. Bilageer HaBbIKaMu MaTeMary
€CTECTBEHHOHAYYHBIX BOIIPOCOB, ONIEPUPYS U3YYECHHBIMU IIOHATUAMU

«HE 3a4TCHO»
(0 - 49 6anmog)

YK-1

He MoxeT oCHOBHBIE MaTeMaTHUECKHUE 3alaHuA U IPAaBUJIBHO HAXON

OIIK-4

Bany,I[HHeTCH B HCIIOJB30BAaHMM MaTeMaTHYCCKOM CHMBOJIHIKH
MAaT€MaTUYCCKOM arrmapare, AOKa3bIBaTb MATEMATHUYCCKHE YTBEP)
MAaT€MaTHYCCKUEC 3HAHUA B C€CTCCTBCHHOHAYYHBIX AWUCIMUIIIIMHAX. H
MaT€MaTUYCCKOro MCCJICA0BaHUA €CTCCTBCHHOHAYYHBIX BOIIPOCOB, (
IIOHATHUAMN

OK3aMeH

Orenka

KomreTenty
15071

Jeckpuntops! (ypOBHU) — OCHOBHBIC IPU3HAKHA OCBOCHUS
(TIokazaTenu JOCTHKCHHS Pe3yIbTaTa)

COTIAMYHOY
(85 - 100 6amoB)

YK-1

JIeMOHCTpPUPYET BBICOKUN YPOBEHb 3HAHUU BCETO TEOPETUYECK(
MarepHasa; OCHOBHbIE TEPMHUHBI YIIOTPEOICHBI KOPPEKTHO U JaHbI UX
IIPOCIEKUBAECT MEXAUCUUIUIMHAPHBIE CBA3U.YOTBET MOCTpOEH
M3JIaraeTcs YeTKO, ICHO, XOPOLIUM S3bIKOM, apI'YMEHTHUPOBAHO

OIlK-4

3HaeT (QOpPMYIMPOBKM W JI0KAa3aTeNbCTBA YTBEPIKICHHH, METOJbI
BO3MOXKHO€ IIPUMEHEHUE B €CTECTBCHHOHAYYHBIX AMCLUIUIMHAX. Y
MaTeMaTU4ecKyl0 CHMBOJIUKY, pa30oMparhCsi B MaTeMaTHUECKOM ail
MaTeMaTU4EeCKUE  YTBEPKIEHUsA, IPUMEHATH  MaTeMaTHUYECKHY
€CTECTBCHHOHAYYHbIX JUCLUIIINHAX. BilageTrs HaBbIKAMU MaTeMarH
€CTECTBEHHOHAYYHBIX BOIIPOCOB, ONIEPUPYS U3YYECHHBIMU IIOHATUAMU

«XOPOIIIO»
(70 - 84 6amoB)

YK-1

JIeMOHCTpHUPYET T0CTAaTOYHBIN YPOBEHb 3HAHUI TEOPETUUECKOTO U (]
HO HEJJ0CTATOYHO KOHKPETU3UPOBAHHOM U UJLTIOCTPUPOBAHHOM IIPHUM|

OIIK-4

3HaeT MaTeMaTu4YecKyl0 CUMBOJIMKY, pa30HpaeTcsi B MaTeMa-THYECKO
MPUMEHEHHE B €CTECTBEHHO-HAyYHBIX BOIPOCAX. YMEET BBIPaXK
MaTeMa-TUYECKYI0 MBICIb, MPUMEHITh MaTeMaTHUYEeCKUE 3HAHUS B
Bompocax. Bmameer  HaBbIKaMHM  peUICHHs  Ma-TeMaTHYecK
€CTECTBEHHOHAYYHBIX 3aJa4 JI0 MOJIyYeHUs Pe3ybTaTa, UCIOIb3yeMO

«YIOBJIETBOPUTEIBLHO
»
(50 - 69 6amoB)

YK-1

€MOHCTPUPYET HE JIOCTAaTOYHBIM YPOBEHb 3HAHHUI 3HAHUE TEOPETHY{
MaTepuaia; OCHOBHAs 4acTh MOHATUN PACKPBITA, HO HEJOCTATOYHO I

OIIK-4

3HaeT OCHOBHBIE (POPMYIIbI, OINpPENEICHHs, TEOPEMbl U UX MPHUIOK
MpakTHYeCKHe 3a7a4l Ma-TeMaTHYeCKUMH MeToaMu. Bianeer matey
U €r0 IPUMEHEHHUSIMH B €CTECTBEHHBIX HayKaXx.

«HEYJIOBIIETBOPUTEIH
HO»
(menee 50 6amoB)

YK-1

JleMoHCTpHUpyeT clabblil ypOBeHb 3HAHUN U CYIIECTBEHHBIE MPOOeI
Marepuaia 1o nporpamme. He MokeT BBIAEIUTh MEKIUCLHUIIIINHAPH]
U JIOTUYECKU HETOCIIEA0BATEIBHO U3JIaracT Marepual

OIIK-4

JleMoHCTpHUpyeT cnadblii ypoBeHb 3HaHWK. JHe ymeer pemarp 1
Maremaruueckumu Meromamu. 9YHe Bmameer MaremaTruuecKuM
MPUMEHEHUSMHU B €CTECTBEHHBIX HayKaX.(

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOIN paboThl 00yUYaromuXCs:
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[Tpuctynas K M3y4eHUIO AUCLUMUIUIMHBL, B TEPBYIO O4yepeab OOydyaromMMCs HEOOXOIMMO O3HAKOMHUTHCA (
mucuutuinael (PI1J]), koTopas onpenensieT coaepxanue, 00beM, a TaKKe MOPAIOK U3yUSHHsI U MTPETIoJaBaHu:
4acCTH.

JI1st caMOCTOSATENEHOM padOThl BAYKHOE 3HAYCHHE UMEIOT pa3aeiibl «O0BbeM U COAEpIKaHUEe TUCIUTTUHBD), «
nH(pOpMAITMOHHOE 00eCIIeUeHHE TUCIUILTUHB U «MaTtepuaibHO-TEXHUUECKOe o0ecTieueHne JUCITUTUTHHBL, -
npodeccuoHaibHbIe 0a3bl JAHHBIX U HH(OOPMAITMOHHBIC CITPABOYHBIC CHCTEMBDY.

B paznene «O0beM U conepikaHue TUCHMIUIMHBDY YKA3bIBAIOTCS BCE PA3JENbl U TEMbl M3y4aeMOW AMUCIU
IUTAHUPYEMBbIi 00bEM B aKaJIEeMUYECKHX Yacax.

B pa3znene «YuebHO-MeToAMUECKOE U MHPOPMALIMOHHOE OOecreueHNe TUCIUILIMHBD) yKa3aHa PEKOMEHIY

JaUTeparypa.

B pasgene «MarepuanbHO-TEXHHUYECKOE OOecreueHre IUCIHILIMHBI, MPOrpaMMHOE OOecredeHue, Mpoc
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBD) COAEPIKUTCS MepeueHb MpopeCcCHOHANBHBIX 0a3 JaHHBIX U UH(Q
HEOOXOIUMBIX JUISl OCBOCHUS TUCIUITIIHHBI.

5.2 PexomeHmanuu o0y4aromuMces 1mo paboTe ¢ TEOPETHISCKUMH MaTepraIaMu 10 TUCIUTINHE
[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €lIlle pa3 mpe3eHTanuio Jekuuu B cucteMe MOODLe, moBTOPUTH 3aKOHCIIEKTUPOBAHHBIN F
JIOTIOJIHUTH €T0 C yUYE€TOM PEKOMEHI0BAaHHOW JAOMOIHUTENLHOM TNTEPaTyPhl;

- TPU CAMOCTOSITEIIFHOM W3yYEHHH TEOPETHYECKOH TEMBI CJHIeNaTh KOHCIEKT, HCIOJIb3Yys PEKOMEH]
npodeccroHatbHbIe 0a3bl JAHHBIX U WH()OPMAITMOHHBIE CITPABOYHBIC CHCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.
- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PaboTa ¢ OCHOBHOHM U JOTOJHUTEILHON JIUTEPATYpOil ABJsETCA TIIaBHOM (HOpMON caMOCTOSTENbHON paboT
YCTHOMY ONpOCY Ha CEMHUHAPCKUX 3aHATHAX, K Je0araM, TECTUPOBaHMIO, 3k3aMeHy. OHa BKJIIOYAeT MpOf
PEKOMEHI0BAaHHBIX UCTOYHUKOB U JIUTEPATYPHI 110 TEMATUKE JICKLIUMN.

KoncmnekT nexkunu I0KeH coepkarh peepaTuBHYIO 3alMCh OCHOBHBIX BOIPOCOB JIEKIIMH, B TOM YHCJIE C |
MOODLe mnpe3eHTanu, 0OCHOBHbIX UCTOYHUKOB M JIUTEPATYpPhl MO TEMaM, BBIBOJbI MO Ka)KJIOMY BOIIPOCY.
pamMKax pacreyaTKy BbIJauu Mpe3eHTalHi JeKIUi WK B OTAENbHOM TeTpaau mo npeaMery. OH J0KeH ObIT
cofieparb He OTHOCSIIYIOCS K TeMe HHGOPMAIUIO WK PUCYHKH.

KoHcmniekTbl HayqHOH JUTEpaTyphl MIPU CaMOCTOSTENbHOM MOATOTOBKE K 3aHATUSAM JTOJIKHBI COJIEPIKaTh OTBE
BOIPOC, UMETh CCHUIKY Ha MCTOYHHMK HMH(OpMalMU ¢ 00s3aTeNIbHbIM yKa3aHHWEM aBTOpa, Ha3BaHMs U TOJ¢
nuTepatypbl. KOHCIIEKT MOXKET OBITh OTMIOPHBIM (COAEPKATh JIUIITL OCHOBHBIE KIIIOYEBBIE MTO3UIUH), HO TPH 31
10 BOIIPOCY, MOXKET OBbITH MOAPOOHBIM. OObEM KOHCIIEKTa ONPEAEISAETCS CAMUM CTYJCHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JIeNiaTh 3alUCH MO XOAY YTE€HHsI B BUJE MPOCTOrO WM Pa3BEPHYTOro IJIaHA (CO3[aBaTh MEPEYCHb OCHOE
HCTOYHUKE);

- COCTaBIATh TE3UCHI (IIUTUPOBaHKUE HanOoJee BaXKHBIX MECT CTATbU MJIM MOHOTpaduu, KOPOTKOE U3TI0KEHHUE
- TOTOBUTDH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH a1y 10O NOATOTOBKE K OTAEIBHBIM 33/1aHUSM TEKYILIEro KOHTPOJIS

CobecenoBanue MpeamnonaraeT OpraHu3alnio Oecesbl MPEenoaaBaTess co CTYIAEHTaMH 10 BOIPOCAM IMPAKT
OOCTOSITETIHHOTO BBISBJICHUS HMX 3HAHWW IO OIpEeNIeHHOMY paszeiy, Teme, npobneme u T.I. Bce uien
00CyXJIeHHH, 100aBIATh HHPOPMALIUIO, TUCKYTHPOBATh, 33/1aBaTh BOIPOCH! U T.1.

YCTHBIN OMPOC MOKET MPUMEHSTHCS B pa3Nu4HbIX opMax: GpOHTATBHBIN, HHANBUAYATbHBINH, KOMOMHUPOE
OTBETa MOJUIEXKAIIIETO OLIEHKE:

- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- pPalMOHAJIBLHOCTh UCIIOJIb30BAaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh U APPEKTUBHOCTH HCIIOIb30BAHUS HATIISIIHBIX TOCOOMI M TEXHUYECKUX CPEACTB MPH OT]
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- HCII0JIb30BaHUE JIONOJHUTEIBHOTO MaTepraa;
- PalIMOHAJILHOCTb UCIIOJIB30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

VYCTHBII OIIPOC MOXKET CONPOBOXKIATHCS IMPE3ECHTALMEN, KOTOpasl MOJArOTaBIMBAETCA MO OIHOMY U3 BOIP(
BBICTYIIJICHUH C Mpe3eHTanneil Heo0XoauMo oOpaliaTh BHUMaHUE Ha TAKWE MOMEHTHI KaK:

- COZIEp>KaHME IPE3ECHTALMU: AKTyaJbHOCTb TEMBI, IOJHOTA €€ PACKPBITHS, CMBICIOBOE COIEP)KAaHUE, (
COZIEP’KaHUI0, COOTBETCTBUE METOIMYECKHM TPEOOBAHUAM (LIEJIH. CCHUIKH HA PECYpPChl. COOTBETCTBHE COJIEP:
HaIlpaBJIEHHOCTh, COOTBETCTBUE CONEPKaHMs 3asBICHHOHN (hopme, aJeKBaTHOCTh HCIIONb30BAHUS TEXHHUYE
IIOCJIEIOBATENBHOCTD U JIOTUYHOCTh IIPE3EHTYEMOT0 MaTepHara;

- oopmiieHHE TIpe3eHTAMU: 00beM (ONMTUMAIbHOE KOJIWYECTBO), MU3AHH (YUTAEMOCTb, HAJIMYUE M COO
3ByKOBO€ O(hopMIIeHUE, CTPYKTYpHUpPOBaHNE WH(POPMALIUU, COOTBETCTBUE 3asBICHHBIM TPEOOBAHUSAM), OPHTY
MCTIOJIb30BaHHE BO3MOKHOCTH IIPOTPAMMHOM CpeJbl, COOTBETCTBHE CTaHAapTaM 0(hOpMIICHHS;

- JIMYHOCTHBIE Ka4yecTBa: OPATOPCKHE CIOCOOHOCTH. COONIOEHHE pEerIaMeHTa, 3MOLMOHAIBHOCTb, Y
CHCTEMaTU3MPOBaHHbIE, TYOOKUE U MOJIHBIE 3HAHUS 10 BCEM pa3zieiaM IIpOrpaMMbl:

- COACpaHHWE BBICTYIUICHUS: JIOTUYHOCTh M3JIOKEHUSI MaTepuasa, PaCKpbITHE TEMBI, JOCTYITHOCTb M3JIOXK(
cpeactB UKT, ciocoObl 1 ycaoBUs TOCTHKEHHS PE3yIbTaTUBHOCTH U 3()()EKTUBHOCTH I BBIIOJHEHMS 34
y4eOHOH J1eTeNbHOCTH, 10KAa3aTeIbHOCTh IPUHUMAEMBbIX PELICHNH, yMEHNE apIryMEHTUPOBATh CBOU 3aKJIIOT

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Kysnenosa T. A., Muponenko E. C., Pozanosa C. A., Cupora A. U., Apomesckas K. III. Beiciias maren
@usmaraur, 2009. - 167 c. - Tekcer : osnextponsbsii // DBC «YHuBepcurerckas Oubnuoreka
http://biblioclub.ru/index.php?page=book&id=68379

2. Topenos B. W., Jlenamesa T. H., Kapenosa O. JI., Jlegamesa O. H. Briciras marematnka : cOOpHUK

Poccutiickas mexayHnaponHas akaaemus typusma, 2011. - 116 c. - Tekcr : anexkrponnsiii // 9bC «YHuBepcut
URL.: http://biblioclub.ru/index.php?page=book&id=258316

6.2 JlonosHUTENbHAS IUTEpPATYpA:

1. XKyxosckas T. B., Monokanosa E. A., ¥Ypycos A. W. Beiciias MmatemaTrka B IpuMepax M 3a/1adax : yueOH(
rocynapctBeHHbli Texunyeckuii yausepcuter (TT'TY), 2017. - 130 c. - Tekct : anexkrponnsii // IBC «Vi
[caiiT]. - URL: http://biblioclub.ru/index.php?page=book&id=498922

2. bouapos II. I1., ITeunnkun A. B. Teopust BeposiTHOocTel. MaTemarnyeckasi CTaTUCTHKA. - 2-€ U3[.. - MocKi
anektponHbIi // ObC «YHUBepcuTeTckas onbnuoreka onnaita» [caiit]. - URL: http://biblioclub.ru/index.php
3. TutoB A. H., bagepraunona E. P., Kiumosa A. C. Teopusi BEpoSATHOCTEH U MaTeMaTU4yecKas CTaTHUCTE
Kazanckwuit HaydHO-uCCIenoBaTenbckuid TexHonaorndeckuii yausepeuret (KHUTY), 2008. - 148 c. - Tekcer :
oubmmoreka onnaiin» [cait]. - URL: http://biblioclub.ru/index.php?page=book&i1d=270546

6.3 VHbpIe NICTOUHMKMU:
1. UHTepHeT-aHUMKIONE NN - http://www.rubicon.com/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI IMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGO6XOI[I/IMO CJICAYIOIICC MATCPHUAJIBHO-TCXHUYCCKOC O6€CH‘
MMPOBCACHUA 3aHATHU JICKOIUMOHHOI'O 1 CCMUHAPCKOI'0 THUIIA, TPYHIIOBBIX U UHAWBUAYAJIbHBIX KOHcyHbTaHHﬁ,
arrecrauuu, IOMCIICHUA OJIA CaMOCTOSTEIILHOU paGOTBI.

VY4eOHble ayAUTOpPUM M TIOMEIICHUS NJIs CaMOCTOSTENbHON pabOThl YKOMIUIEKTOBAHBI CIELMATU3UPOBA
CpelncTBaMu OOyUYEHUS, CITYKAIMMU JIJTS IPEACTABICHHS YyueOHOM HHpOpMauu OOJIBIION ayTUTOPHH.
[TomereHust y1si CaMOCTOSITEIIBHONW pabOThl YKOMIIEKTOBAHBI KOMITBIOTEPHOM TEXHUKOM C BO3MOXHOCTBIC
obecrieueHneM JOCTYIIA B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEeIbHYIO Cpely YHUBEPCUTETA.

Jlisa mpoBefeHus 3aHATHI JIEKIMOHHOTO THUIA HCIOJB3YIOTCS HAaOOpPHI IEMOHCTPALlMOHHOTO O0OpY/I0BaHY
WJUTFOCTpAIUH (MIPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JOCKA).
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JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Kaspersky Endpoint Security mis 6usneca - Cranmpaptabiit Russian Edition. 1500-2499 Node 1 year Educati
Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonanpusiii moc 2007

7-Zip 9.20

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Hayunas snexrponHas 6ubnuoreka Poccuiickoit akamemun ecrectBo3Hanus. — URL: https://www.monogr:
2. Dnexrponnsbli Karanor OynnamentanbHoi Oubanotexu TI'Y. — URL: http:/biblio.tsutmb.ru/elektronnyij-
3. YHuBepcuteTckas OMOIMOTEeKa OHJIAlH: AIeKTPOHHO-O0nbOoreyHas cuctema. — URL: https://biblioclub.ru

DJIeKTpPOHHAS HH(OPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&s

B3aumoneiicTBue mpenopaBaTtenss M CTy[AEHTa B Tpolecce OOy4EeHHUS OCYLIECTBIISETCS MOCPEACTBOM MYy
CETEBbIX, TEJICKOMMYHHKAIIMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMBIX B AJIEKTPOHHON HH(OPMAIIMOHHO-00pa3oBa



