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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-1 CnocobGeH ocCymecTBIATh TOUCK, KPUTHYECKUW aHAIW3 W CHUHTE3 WH(OpMaIuu, NPUMEHSTH
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- MPOEKTHBIN

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 01 OOpazoBanme u Hayka (B cdepe oOmero, mpodeCCHOHATBLHOTO U JIOTOTHHTEIHLHOTO
npodeccuoHaNbHOTO 00pazoBaHus; B cdepe HaydHbIX ucciemoBanuii), 06 CBs3b, WHGOPMAIIMOHHBIE U
KOMMYHUKAIIUOHHBIE TEXHOJOTHH (B cdepe MPOSKTHPOBAHUS, Pa3pabOTKH, BHEAPEHUS W HKCIUTyaTalluu
MH(POPMALIMOHHBIX CUCTEM, YIIPABICHUS UX KU3HEHHBIM IUKJIOM), 40 CKBO3HBIE BHIBI TPO(ECCHOHATBHOM
JESTeIbHOCTH B TPOMBIIIJICHHOCTH (B cdepe HayuyHO-MCCIENIOBATENIbCKUX U OINBITHOKOHCTPYKTOPCKUX
pa3pabotok; B cdepe pa3pabOTKM aBTOMATU3MPOBAHHBIX CHCTEM YIPABICHUS TEXHOJIOTMYECKUMHU
IIpOLIECCaMHU ITPOU3BOACTBA)

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

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccroHaIbHbIe (opMHupOBaHHS TPYIOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
VYK-1 Cnocoben AHanmu3upyer  3anaugy, BBIJIEIISAS ee 0a3oBbIe
OCYIIECTBIIATh TIOUCK, COCTaBJISIIOLINE

KPUTHUYCCKUI aHATN3 U
CUHTE3 HH(OPMAIIUH,
MPUMEHSTH CUCTEMHBIT
MIOAXOJ JJISl peLICHUs
MMOCTaBJICHHEIX 33/1a4

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

VYK-1 CnocobGeH OCymIeCTBIATh MOMCK, KPUTHUECKUN aHAaNU3 U CHHTE3 WH(pOpMaluH,
MPUMEHATH CUCTEMHBINH MOAXO/ AJISl PEIICHUS ITOCTABICHHBIX 3a1a4

Ne HaumeHnoBanue ®opma
/1 TACITATIITNH, 0o0ydJeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3U 1 3 4
1 {Mudopmaruka +
2 |Coznanue u +
yIpaBJIeHHE OazaMu
JTAHHBIX
3 | ®unocodus +
4 |®unaHcoBast +
TPaMOTHOCTb:
YIpaBJICHUE TUIYHBIMU
¢uHaHCaMU
5 [UnciieHHBIE METOIBI +




2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:
HNuctunmHa «Martemarukay OTHOCUTCS K o0si3arenbHOM yacTu ydyeOHoro miana OII mo HampaBieHUIo
nonroroBku 01.03.02 - Ipukimannas mareMaTuka U nH(GOpMaTHKa.

Hucuunnuna «Marematuka» uzydaercs B 1, 2, 3, 4 cemecTpax.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM qucuMIUIHHEL: 18 3.€.
Oumnas: 18 3.e.

Bun yueOHOM paboTh (Bcef:r)glj{ii%)

OO0mas Tpy10éMKOCTb 1M CHUTLTHHBI 648
KonTaktHas pabora 260
Jlexuuu (Jlexummn) 114
[Tpaktuueckue (IIpakr. pab.) 146
CamocrostenbHas pabota (CP) 316
DK3aMeH 72
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmsl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
LIUH | KT.
pao.
O]0]|O
1 cemectp
1 Beenenue B anredpy YcTHbIM onpoc,
IIMCbMEHHAs
KOHTPOJIbHAs
pabora,
416 |3 TECTUPOBAHHE.;
YcTHbI onpoc,
IIMCbMEHHAs
KOHTPOJIbHAs
pabora,
TECTUPOBAHUE.
2 Pewenne cucrem YeTHbI onpoc,
JIMHENHBIX IIMCbMEHHAs
anredpanvecKux KOHTPOJIbHAs
YpaBHEHHUH. pabora,
BekropHbie 4 6 ] TECTUPOBAHUE.;
apupMeTHIECKUe YerHsIii onpoc,
IIPOCTpPaHCTBA IIMCbMEHHAs
KOHTPOJIbHAs
pabora,
TECTUPOBAHUE.




Marpurs

YcTHbIi onpoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.;
YcTHbIM onpoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.

Onpenenurenu

YcTHBIM ompoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.;
YcTHBIM ompoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.

Anrebpanueckue
cucreMsl. [ pynmsl

YcTHbIM onpoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.;
YcTHBIM ompoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.

Kompa u noss

YcTHbIM onpoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.;
YcTHbIM onpoc,
IIMCbMCHHAas
KOHTpOJIbHas
pabora,
TECTUPOBAHUE.

Kombeio
MHOI'O4JICHOB OT

OJIHOM NEPEMEHHOMN.

Ilone oTHOIIEHUN

YcTHbIM onpoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.;
YcTHbIM onpoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.




Kopuu
MHOTOWIEHOB

YcTHbIi onpoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.;
YcTHbIM onpoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.

2 ceMec

DIIEMEHTHI
BEKTOPHOM areOpbl
B [IPOCTPAHCTBE

YcTHbIl onpoc,
MUChbMEHHAs
KOHTPOJIbHAsS
pabora,
TECTUPOBAHUE. ;
YcTHbI onpoc,
MUChbMEHHAs
KOHTPOJIbHAs
pabora,
TECTUPOBAHUE.

10

Meroa koopauHaT
Ha INIOCKOCTH

YcTHbI onpoc,
MUChbMEHHAs
KOHTPOJIbHAs
pabora,
TE€CTUPOBAHUE. ;
YcTHbIl onpoc,
MUChbMEHHAs
KOHTPOJIbHAsS
pabora,
TECTUPOBAHUE.

11

[Ipsmas nuHus Ha
MJI0CKOCTH

YcTHbIl onpoc,
MUChbMEHHAs
KOHTPOJIbHAsS
pabora,
TE€CTUPOBAHUE. ;
YcTHbI onpoc,
MUChbMEHHAs
KOHTPOJIbHAsS
pabora,
TECTUPOBAHUE.

12

JIuaum BTOpOTO
MopsIKa

YcTHbI onpoc,
MUChbMEHHAs
KOHTPOJIbHAsS
pabora,
TECTUPOBAHUE. ;
YcTHbI onpoc,
MUChbMEHHAs
KOHTPOJIbHAsS
pabora,
TECTUPOBAHUE.




13

[TpeobpaszoBanus
IJIOCKOCTH

YcTHbIi onpoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.;
YcTHbIM onpoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.

14

Meron koopauHar B
IIPOCTPAHCTBE.
BekropHoe u
CMEIIaHHOE
IIPOU3BEECHUS
BEKTOPOB.

YcTHBIM ompoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.;
YcTHBIM ompoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.

15

Ilnockoctu n
MpsiMbIE B
MIPOCTPAHCTBE

YcTHbIM onpoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.;
YcTHBIM ompoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.

16

[TpeobpaszoBanus
MPOCTPAHCTBA

YcTHbIM onpoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.;
YcTHbIM onpoc,
IIMCbMCHHAas
KOHTpOJIbHas
pabora,
TECTUPOBAHUE.

3 ceMec

17

[ToBepxHOCTH
BTOPOTO MOpPsIKA

16

YcTHbI onpoc,
MUChbMEHHAs
KOHTPOJIbHAsS
pabora,
TECTUPOBAHUE. ;
YcTHbI onpoc,
MUChbMEHHAs
KOHTPOJIbHAsS
pabora,
TECTUPOBAHUE.




18

BBenenue B ananus.

YcTHbIi onpoc,

JlelicTBUTEIIbLHBIE MUCbMCHHAs
qucia. KOHTPOJIbHAS
OyHKIMH pabora,
JENCTBUTEIBLHOTO 16 | TecTHpoBaHue.;
[IEPEMEHHOTO YcTHbIM onpoc,
MUCbMEHHAs
KOHTPOJIbHAS
pabora,
TE€CTUPOBAHUE.
19 IIpenen YcTHBIM ompoc,
MIOCJIEJOBATENBHOCT UCbMEHHAas
u. [Ipenen pynkumu KOHTPOJIbHAS
pabora,
16 | TecTHpoBaHue.;
YcTHBIM ompoc,
MUCbMEHHAs
KOHTPOJIbHAS
pabora,
TECTUPOBAHUE.
20 HenpepbIBHOCTS. YcTHbIM onpoc,
DneMeHTapHbIE MUCbMEHHAs
byHKIIH KOHTPOJIbHAs
pabora,
16 | TecTHpoBaHue.;
YcTHBIM ompoc,
MUCbMEHHAs
KOHTPOJIbHAS
pabora,
TE€CTUPOBAHUE.
21 Huddepenunansao YerHsIii onpoc,
€ UCUMCIICHUE MUCbMEHHAs
¢byHKIUI 0HOTO KOHTPOJIbHAS
IIEPEMEHHOT0. pabora,
[IpousBonnas. 16 | TecTMpOBaHHE.;
YcTHbIM onpoc,
MUCbMEHHAs
KOHTPOJIbHAS
pabora,
TECTUPOBAHUE.
22 OcHOBHBIE TEOPEMBI YcTHbIM onpoc,
mddepeHnnanbHOT IIMCbMEHHAs
O UCUMCIICHUS U KOHTPOJIbHAS
UX NPUIOKEHUS K pabora,
HCCIIEJOBAHUIO 16 | TecTHpoBaHue.;
byHKIHA YerHbIii onpoc,
MUCbMEHHAs
KOHTPOJIbHAS
pabora,

TECTUPOBAHUE.




23

NHurerpansHoe
HCUHCIICHUE
¢byHK1IUI 0HOTO
IIEPEMEHHOTO.
Heonpenenennsiii
UHTETpal

16

YcTHbIi onpoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.;
YcTHbIM onpoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.

24

OnpeneneHHbIi
WHTETpaI.
[Ipunoxenus
OIpEeIICHHOTO
WHTETpaia.
Hecob6cTBennbie
WHTETPaJbIL.

16

YcTHBIM ompoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.;
YcTHBIM ompoc,
IIMCbMCHHAas
KOHTpOJIbHAs
pabora,
TECTUPOBAHUE.

4 cemec

Tp

25

Panrr. YucnoBele
PAIBI

12

YcTHbI onpoc,
MUChbMEHHAs
KOHTPOJIbHAs
pabora,
TE€CTUPOBAHUE. ;
YcTHbIl onpoc,
MUChbMEHHAs
KOHTPOJIbHAsS
pabora,
TECTUPOBAHUE.

26

OyHKIIMOHAJIbHbBIE
IMOCJIEA0BATEIHLHOCT
U U PabI

12

YcTHbIl onpoc,
MUChbMEHHAs
KOHTPOJIbHAsS
pabora,
TE€CTUPOBAHUE. ;
YcTHbI onpoc,
MUChbMEHHAs
KOHTPOJIbHAsS
pabora,
TECTUPOBAHUE.

27

CreneHHbIE PSAbI.
Psanbr @ypre

12

YcTHbI onpoc,
MUChbMEHHAs
KOHTPOJIbHAsS
pabora,
TECTUPOBAHUE. ;
YcTHbI onpoc,
MUChbMEHHAs
KOHTPOJIbHAsS
pabora,
TECTUPOBAHUE.

10



28 OyHKIUU YcTHbIi onpoc,
HECKOJIBKHUX MUCbMEHHAs
NEPEMEHHBIX KOHTPOJIbHAS

pabora,
4 | 4 | 1p| Tectuposanue.;
YcTHbIM onpoc,
MUCbMEHHAs
KOHTPOJIbHAS
pabora,
TECTHUPOBAHUE.

29 Huddepenunansao YerHsIii onpoc,
€ UCUHCIICHNE UCbMEHHAas
byHKIMi KOHTPOJIbHAs
HECKOJIBKUX pabora,
NEPEMEHHBIX 6 | 4 | |p| TecTMpoBaHHE.

YcTHBIM ompoc,
MUCbMEHHAs
KOHTPOJIbHAS
pabora,
TECTHUPOBAHUE.

30 OKCTpEMYMBbI YerHbIii onpoc,
byHKIMi IIMCbMEHHAs
HECKOJIBKHUX KOHTPOJIbHAS
IIEPEMEHHBIX pabora,

61 als TECTHPOBAHHE.;
YcTHBIM ompoc,
MUCbMEHHAs
KOHTPOJIbHAS
pabora,
TECTHUPOBAHUE.

31 NHurerpansHoe YcTHbIM onpoc,
HCUHUCIICHUE MUCbMEHHAs
byHKIMi KOHTPOJIbHAs
HECKOJIBKUX pabora,
MIEpPEMEHHBIX. 6 | a3 TECTHUPOBAHUE.;
JIBOMHOM MHTETpa YcTHbIM onpoc,

MUCbMEHHAs
KOHTPOJIbHAS
pabora,
TECTHUPOBAHUE.

Tema 1. BBenenue B anreopy (YK-1)
Jlekuus.
CumBonMKa MaremMaTuyeckod Joruku. MHoxkecTBa. Omepanuu  HaJa MHOXeCTBaMH. JlexkapToBo
npoussenenue. Orodpaxkenus. CIOpbeKTUBHbIC, HHBEKTUBHBIE U OWEKTHUBHBIE 0TOOpaxeHus. Kommosumus
oroOpaxkenuii. OOpatHOoe oToOpakeHne. buHapHbie oTHOMIEHUS. OTHOIICHHE HSKBUBAJCHTHOCTH.
@dakropuzaruss  oToOpakenmit. OtTHomieHue Tmopsiaka. IlepectaHoBkH. MOIIHOCTP  MHOMKECTBA
nepectaHoBOK. IIpousBenenue mnepecraHoBok. CreneHb mnepecTaHOBKHU. [lukauueckas CTpPyKTypa
nepectaHoBkU. YeTHOCTh M 3HaK nepectaHoBKU. [loHsTtue uucna. HarypansHble uncna. PanuoHanbHbIe
yucna. [lelicrBurensHble yncia. KommiekcHslie yncna. Onepanny HaJl KOMIUIEKCHBIMUA YUCIIAMM.

IIpakTnyeckoe 3ansATHE.

11



12
pOBOAMTCS B JOPME CEMHUHApa U BKIIIOUACT PELICHHE 3aj1a4 U YIIPaKHEHUH 10 00pasily, peieHue
BapHaTUBHBIX 33/]1a4 U YIIPa)KHEHUH, BBIIIOJIHEHUE YyepTekel no Temam: CUMBOJIMKA MaTeMaTHIECKON
noruku. MHokecTBa. Onepanuy HaJ MHOXecTBaMu. [lekapToBo npoussenenne. OToOpaxeHusl.
CiopbeKTUBHBIC, HHBEKTHBHBIC U OMEKTUBHBIE 0TOOpaxeHus. Komnosumus oroOpaxxenuii. O0parHoe
otoOpaxenue. bunapusie oTHomeHUs. OTHOIIEHUE SKBUBAJICHTHOCTH. DaKkTOpU3aIHs OTOOPasKCHHIA.
OtHomenue nopsika. IlepecranoBkr. MoIHOCTh MHOKECTBA NIEPECTAHOBOK. [Ipon3BeneHue
nepectaHoBoK. CTeneHs nepecTaHoBKU. LlMknnueckas CTpyKTypa NepecTaHOBKHU. YETHOCTh U 3HAK
nepecraHoBku. [lonsarue yncna. Harypansaslie yncna. Pannonansssie yncia. J[edCTBUTEIBHBIE YUCIIA.
KommnnekcHble uncna. Onepanuu HaJl KOMIUIEKCHBIMU YHCTIaMHU.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1 VYka3are Heckolbko 3MeMeHTOB MHOKecTBa C. [IpuBecTu mpumMep ABYX COOCTBEHHBIX MOJMHOXKECTB
muoxectBa D. Haiitu CD, CUD, C\D, D\C, CR, DR. 1306pa3uts rpaduaecku CD.
a) C=0;2, D=0;46;
0) C=[1;3)(5;7],D=2;6;
B) C=(2;1), D=[-1;4);
r) C=x €N, xx-1x+2x-3=0, D={0;3};
n) C=xE€R, 1<x<10, D=x€Z, 1<x<10;
e) C=xE€R, x2-3x+20, D=xR+, x-12;
K) C=(-0;7], D=x ER, 5<x<8;
3) C=0<x<6, x2, D=xE€Z, xE[2;4].
1 Hdns mpousBoibHBIX MHOXECTB A, B, C moka3aTh yTBepkIaeHHUE, TUOO MPUBECTH KOHTP MpPUMEP H
MPOWLTIOCTPUPOBATH €r0 JuarpaMmon Ditepa-Benna.

a) AUB\B=A;
6) A\ABC=A\BA\C;
B) AB UC=AB\C;
r) AB=AB;
1) A UB\AB=A\BB\A;
e) AUB\C=A\CB\C;
x) AB\C=AB\AC;
3) A\AB\C=A\BAC.
I Cpenu maoxectB: R, R+, [0;+), N, R-, (-0;0], [0;1], [0;2], [0;2] yka3aTh Takue MHOXkecTBa A, B, s
KOTOpBIX cooTBeTcTBHE f:AB siBrsieTcs:
1) orobpakeHueM (10Ka3arh);
2) CIOpBEKTHUBHBIM, HO HE UHBEKTHUBHBIM OTOOpa’KEHUEM;
3) UHBEKTUBHBIM, HO HE CIOPBEKTHBHBIM OTOOpaKCHUEM;
4) OMEKTHBHBIM OTOOPaKCHUEM.
a) fx=x2;
0) fx=-x;
B) fx=cos X ;
) fx=x2+2x;
n) fx=cos x ;
e) fx=sin x ;
x) fx=x3;
3) fx=x(x-1).
1 SBnsrorcs mu cneayrone GyHKIUA HUHBEKTUBHBIMU, CIOPbEKTUBHBIMU, OUEKTUBHBIMU?
a)
f:R—>R, f(x)=sinx;
0)
f:R—>[-1,1], f(x)=sinx;



B
) f:[-n/2,01>R, f(X)=sinx;
r)
fi-n,n]->[-1,1], f(x)=sinx.
7)
f:(0,-2]—(0,4], f(X=x;
e)
f:R-[0,+x), f(x)=x";
)
[0, +0) >R, f(x)=x";
3)
f:[0,+0)— [0,+0), Ff(¥)=x
1 Kakumu CBOMCTBaMH (pedekcuBHOCT®, aHTUPEIICKCUBHOCTb, CUMMETPHUYIHOCT,

AHTUCUMMETPUYHOCTh, TPAH3UTHUBHOCTH) 00JanaeT OMHApHOE OTHOLIEHHWE Ha MHOXecTBe A. Eciu
OHO SIBJISIETCSl HKBHUBAJICHTHOCTHIO, TO OIMUCATh KJIacChl AKBHUBaJEHTHOCTU. Eciin 3TO OTHOIIEHME
MOPSIKA, TO OXapaKTePU30BaTh 3TOT MOPAIOK.

a) A=R, xpyx=y;

0) A=R, xpy <xy;

B) A=R, xpy < xy<0;

r) A=R\{0}, =xy>0;

n) A=R, =x=y;

) A=Z, =(x-y)3;

k) A={1;2;3:4}, =1;1,2:2:3;3;(4;4);

3) A — MHOYKECTBO MHOTOYTOJIbHHKOB IUIOCKOCTH, XPy MHOTOYTOJBHHK X MTOA00E€H MHOTOYTOIbHUKY Y.

1 Haiftm crenmeHr W OMpENENHWTh 3HAK (YETHOCTH) MEPECTAaHOBKH, HAWTH OOpaTHYIO MEPECTaHOBKY,
Pa3IOKUTH MIEPECTAHOBKY B MPOU3BEICHNE HE3aBUCUMBIX LIUKIIOB U B IPOU3BEICHNE TPAHCIIOZUIIUH.

a)
12345678
32465781
0)
12345678
76453128
B)
87654321
82135467
D

87654321
76453128
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)
(12345678}

72815346

1 Jlokasarh CripaBeJIMBOCTh PaBEHCTBA MPH JII0OOOM HATyPaJIBHOM 1.
a) 1+2+22++2n-1=2n-1;
0) 13+33+53++(2n-1)3=n2(2n2-1);
B) 14+27+310++n3n+1=n(n+1)2;
r) 12+32+52++(2n-1)2=n2n-1(2n+1)3;
1) 123+234++nn+1n+2=14nn+1n+2(n+3);
e) 12-22+32-42++(-1)n-1n2=(-1)n-1n(n+1)2;
k) 13+23+33++n3=n2(n+1)24;
3) 1135+2357++n2n-12n+1(2n+3)=n(n+1)22n+1(2n+3).
1 HaiiTu nelicTBUTENbHBIE PELIEHNS YPABHEHUH.
a) 3x-11+1+6-3ix-1y=18-3i;
0) 2-ix-5y+2i-213x+i=-3(i-2);
B) X-1y3-2i+2y-13+i=-5i-1;
r) 2+ix-1y+3y-ii-1=3i+5;
n) 2ix+3y-12i-y-213+i=-1;
e) y-2+5it+1+ix=17i-4.
1 Janbl koMriekcHble uncna z1=1+1i, z2=i+3, z3=1+21, z4=i+2, z5=2+31, z6=3+41. Haiitu MmEUMYIO U
NENCTBUTENBHYIO YaCTU KOMIUIEKCHBIX YHCElL.
a) z2z1-22+z12-1;
0) z22-5z127374+1;
B) 3-z43-22767332;
r) 10z12+2372-75;
n) 1+z6-z31-z53z2;
e) 15z4-z52+z33.
1 1) Haittu Bce 3naueHus uncia nz1z22+z3z46+z55;
2) n300pa3uTh HA KOOPAUHATHOM MJIOCKOCTH MHOXKECTBO TOYCK, 33JaHHOE YCIOBHSIMH
{1<z+zi<2 -4arg z <32 ;
3) pemuTh ypaBHEHUE Z-Z=Zi, T]ie

a) n=2, 1=2,

z1=1+13, z2=1+i, z3=63+1, z4=61+1, z5=1+(2+3)i;
0) n=3, i=2,

z1=1+51, z2=1+1, zZ3=51+21, z4=2+1, z5=56;

B) n=4, i=2,

z1=-2-213, z2=2+13, z3=3-55-51, z4=625-51, z5=-11+35i;
r) n=3, i=4,

z1=-12-2i, z2=161, z3=1-13, z4=-1-1, z5=121+3-13-1;
n) n=4, =3,

z1=-72-72i3, z2=831-8, z3=z4=1-1, z5=80i;

e) n=6, i=4,

z1=1+136, z2=-1+i16, z3=1+1312, z4=-1-1, z5=23

Tema 2. PemieHue cucteM JMHEHHBIX a/ire0pan4yecKux ypaBHeHHUHH.
BekTopHble apudMeTHYEeCKHE IPOCTPAHCTBA
(YK-1)
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Jlekumus.
Cucrema JMHEHHBIX  anreOpanuecKuX  ypaBHEHWH. PaBHOCHIBHOCTH  CHCTEM. OJIEMEHTapHBIE
npeoOpaszoBanus. Meron ['aycca. Ilpumenenune meroma ['aycca K MCCIEIOBAaHHMIO W PEIICHHIO CHUCTEM.
Pemenune cuctemsl AByX ypaBHEHUU C JBYMsl HEW3BECTHbIMU. [IOHsATHE ompenenuTens BTOPOro MOPSAKa.
Pemenne cucremsl Tpex ypaBHEHHMH C TpeMsl HEM3BECTHBIMU. [IOHATHE ompenenuTens TPEeThero NopsIKa.
Apudmernueckoe BEKTOPHOE MPOCTPaHCTBO. JImHEiHbIe koMOuHanmu. JIuHeiHas oOosouka. JluHeiHas
3aBUCUMOCTb. baszuc. PasmepHOCTb.

IIpakTH4eckoe 3aHATHE.

MpOBOAUTCS B (hopMe ceMUHapa U BKIIIOYAET pelIeHHe 3a/1a4 U yIPaXHEHU 1o 00pasily, pelieHme
BApUATUBHBIX 3a]1a4 U YIIPA)KHEHUH, BBITIOJTHEHUE YyepTexel 1mo TeMaMm: CructeMa JTUHEHMHBIX
anre0pandecKux ypaBHeHHI. PaBHOCHIBHOCTB cucTEM. DieMeHTapHbIe mpeodpazoBanus. Meron ["aycca.
[TIpumenenne metona ["aycca Kk UCCaeAOBaHUIO U PEIICHUIO CUCTEM. PellleHne cCucTeMsl IByX YpaBHEHHM C
nByMsi Hem3BecTHbIMU. [loHsATHE onpenenuTens BTOporo nopsijaka. Perienne cuctemMsl Tpex ypaBHEHHI ¢
Tpemsi Heu3BecTHhIMU. [ToHSTHE OnpenenuTens TpeThero nopsaaka. Apudpmernyeckoe BEKTOPHOE
npocTpancTBo. JInnelnbie komOuHaIuu. JInHeitHas oOonouka. JInHelHas 3aBUcUMOCTh. basuc.
Pa3zmepHOCTSB.

3ajanus 1J151 CAMOCTOSITEIbHOM PadoThlI.

1 Pemmthb cucteMy ITUHENHBIX ypaBHEHMN MeTofoM [ aycca.
a) {2x1-3x2+x3=1, 4x1+3x2-2x3=-1, 6x2-4x1+2x3=-2.
0) {x1-3x2+6x3=3, 2x1-x2+3x3=-3, 3x1-4x2+4x3=-2.
B) {5x1+6x2+x3=1, 5x1+x2+2x3=-4 4x1+3x2+x3=3.
r) {2x1-x2+4x3=-2, x1-4x2+3x3=-1 5x1+2x2-2x3=-5.
n) {6x1-x2+2x3=3, 3x1-3x3=1, 4x1+x2-2x3=-1.
e) {3x1-2x2+4x3=3, x1-3x2+5x3=-1, -x1-4x2+2x3=1.
xK) {2x1+x2-x3=2, 3x1-2x2-x3=-4, 2x1-5x2+x3=-2.
3) {-6x1-2x3=4, 3x1-4x2+x3=-2, 8x1+x2+4x3=8.

1 UccnenoBarh perieHnue CUCTEMBI JIMHEHHBIX alre0pandecKux ypaBHEHHH B 3aBUCUMOCTH OT 3HAUCHUM

napameTpa.
a)
Ax, +x,+x;=1,
X, +Ax, +x;=1,
X, +x, +Ax;=1.
6)

A+A)x, + x, + x; =1,
x,+A+A)x, + x; =4,
X, +x, +(1+A)x; =",

1 BwisicHuTh, 0Opa3yeT i cucTeMa BeKTOpoB {a, b, ¢} 6asuc B R3. Ecnu na, To pa3noxuTh Mo 3ToMy
6a3ucy BekTop d.

a) a=2;10;2, b=-1;-3;2, ¢=3;6;-2, d=1;-1;2;
0) a=1;3;-3, b=2;3;0, c=4;1;1, d=2;-3;1;

B) a=1;2;3, b=-2;1;1, c=4;3;5, d=2;-4;8;

r) a=1;3;2, b=4;-2;1, ¢=2;6;4, d=5;-3;1;

n) a=-1;0;2, b=2;3;-4, ¢=3;-5;-6, d=1;-2;3;
e) a=1;3;2, b=3;4;5, c=2;1,3, d=2;1;-6;

x) a=1;4;2, b=1;3;-1, c=-2;-2;0, d=4;-3;1;
3) a=1;2;-3, b=3;2;-4, ¢=2;-1;0, d=3;-2;-1.



1 BrIsSICHUTB, SIBIISI€TCS JIM TaHHOE MHOXXECTBO TOANpocTpancTBoM B R4. Ecnu na, To HaiiTu ero 6a3uc u
pa3sMEpHOCTb.
a) V=x1=2x4;
0) V=x1=x3;
B) V=x1-x2=x3-x4;
r) V=x1+x2+x3+x4=5;
1) V=x1+2x2+3x3+4x4=0;
e) V=x1+x2=x4;
xK) V=x1+x2+x4=0;
3) V=2x1=3x4.

Tema 3. Marpuusl (YK-1)

Jlekumus.
Panr cuctemsr BektopoB. CTpouedHbId M CTOJIONEBOM paHru marpuilbl. Panr marpunel. MccnemnoBanme
CUCTeMbl JIMHEHHBIX ypaBHeHMH. HeoOxoaumoe M JOCTaTOYHOE YCIOBHE COBMECTHOCTH CHUCTEMBI.
Kpurepuii enuacTBeHHOCTH pemieHusa. CTpyKTypa MHOXKECTBAa PEIICHHH COBMECTHOW cucteMbl. OoOriiee
perieHue ogHOpomHON cucteMbl. OOIee peneHne HEOIHOPOAHOW cucTeMbl. JIMHEWHBIE OTOOpaKEHUS.
Marpuna nuHeiHOro otoOpakeHus. CrokeHHWEe MaTpuil. YMHOXEHHUE MaTpuil Ha uyuciio. Komrosumws
JUHEHHBIX OTOOpakeHMH U mpousBeneHue wmarpul. OleHka paHra MPOU3BEICHUS  MAaTpPHIL.
TpancrionupoBanue. Kanmparaele marpuiiel. OOpatHas marpunia. BeruucieHue oOpaTHOM MaTpHIIHL.
Hcnonp3zoBanne 00paTHOM MAaTPHUIILI IJIs1 PEIICHHS CUCTEM.

IIpakTn4yeckoe 3ansATHE.
MPOBOAUTCS B (hopMe CEMUHapa U BKITIOYACT PEIICHHUE 3a/1a4 U YIIPAKHEHU 10 00pasily, peiieHue
BapUATUBHBIX 33/1a4 U YIIPAKHEHUH, BBITIOJTHEHUE YepTexel 1o TeMaM: PaHT cucTeMbl BEKTOPOB.
Ctpoueunslii ¥ cTOIOEBON paHTH MaTpHIbl. Panr Matpuisl. MccnenoBanue cucTeMbl TMHEWHBIX
ypaBHeHHid. HeoOXoaumoe 1 10CcTaTOYHOE YCIOBHE COBMECTHOCTH CUCTEMBI. KpuTepuii eIMHCTBEHHOCTH
pemrenus. CTpyKTypa MHOXKECTBA PEIICHHI COBMECTHON cucTeMbl. OOIiee perieHne 0OJHOPOTHOM CUCTEMBI.
Oom1ee peeHre HEOAHOPOAHOM cucTeMbl. JInHelHbIe oToOpaxeHus. MaTpuia TMHEHHOTO OTOOpaKEeHUSI.
CrnoxeHre MaTpull. YMHOKEHHUE MATPUI] Ha YuCii0. KoMIo3uust THHEHHBIX 0TOOpaXeHHU U TPOU3BEICHUE
Mmatpuil. O1ieHKa paHra npousBeneHus Marpuil. TpancrnonupoBanue. KBanparueie matpuibl. OOparHas
Mmarpuia. Beraucnenue oOparHoi Marpuiibl. Mcrnonb3oBanre o0paTHON MaTPULIBI ISl PELICHUSI CHCTEM.

3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.

1 Ilpu momomuty 31eMeHTapHbIX TPeoOpa3oBaHUil HAUTH PaHT MaTPHULIBL.
a)l1-157-1-324351-17971;
6)234-11-120121132-1-8-5-12518913-73;
B)20202010102102101010;
r2-1-3-244-22172-1182;
m211113111141111512341111;
e)1-1200101-120110-10211-100122001-11-110112;
x%)13-1240-123112-3-1-3141511-1-4755;
3)32-1201410-3022-1-211-3313-9-163-1-572-7.
1 Haiitu obmiee perenue, a Takxke GyHIaMEHTAIbHBIA HA0Op PEIICHU CUCTEMbl ypaBHEHUH.

a) {2x1- 4x2+5x3+3x4=0, 3x1-6x2+4x3+2x4=0, 4x1-8x2+17x3+11x4=0.
0) {3x1+2x2+x3+3x4+5x5=0, 6x1+4x2+3x3+5x4+7x5=0, 9x1+6x2+5x3+7x4+9x5=0,
3x1+2x2+4x4+8x5=0.
B) {3x1+5x2+2x3=0, 4x1+7x2+5x3=0, x1+x2-4x3=0, 2x1+9x2+6x3=0.
r) {x1+2x2+4x3-3x4=0, 3x1+5x2+6x3-4x4=0, 4x1+5x2-2x3+3x4=0, 3x1+8x2+24x3-19x4=0.
1) {3x1+x2+x3-x4-9x5=0, 9x1+2x2+5x3+2x4+x5=0, 4x1+x2+2x3-x5=0.
e) {6x1-2x2-2x3+5x4+7x5=0, 9x1-3x2+4x3+8x4+9x5=0, 6x1-2x2+6x3+7x4+x5=0,
3x1-x2+4x3+4x4-x5=0.
K) {x1+4x2+x3+2x4=0, 6x1+x2-2x3-3x4=0, 5x1-6x2-4x3-7x4=0, 7x1+8x2+x4=0.
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3) {2x1-12x2-5x3-8x4-x5=0, 9x2+3x3+2x4+3x5=0, 10x1+6x2-3x3+7x4+17x5=0,
6x1+3x2-2x3+4x4+10x5=0.
n) {2x1+5x2+6x3+8x4=0, x1+2x2+3x3+3x4=0, x1+3x2+2x3+4x4=0, x1+x2+5x3+3x4=0,
2x1+5x2+4x3+7x4=0.
K) {5x1+3x2+x3+2x4+3x5=0, Tx1+5x2+3x3+4x4+6x5=0, 9x1+7x2+5x3+6x4+9x5=0,
8x1+4x2+2x4+3x5=0.

1 Haiitu marpuny X u3 ypaBHEHHUs.
a)X-11-1210111=1-134321-25;
6)12-1132-2-4-1 -X=310-1633-31;
B)X-2121=1001;
14669 X=1111;
n)X-3648 =24918;
€)2-34-6 -X=2346;
x%)2132 -X--325-3 =-243-1;
3)3-15-2 -X-5678 =1416910;
nX-3-254=-12-56;
kK)1234 -X=3559.

1 Jla"bl MaTpHIlbl
A=203543170-3-5-323-22, B=4321-1111111-11234, C=011110111101111

0,

D=1-11211112, F=123456789, P=14332-1563, Q=4-1211-20-13,
G=134-57-187-215-32-181, M=2031-24, N=2-1310-4, S=252-+4,
R=31-2, L=132.

Brrunciuts.
a) rkFFPT-D-1;
0) Q-1-rk(B)PT;
B) M-NTN+rk(B)S-1;
r) NM — P-1rk(A);
n) PFTrk(G) — P-1;
e) NM-Q-11/ rk(F);
x) F MT-Nrk(G);
3) D2+rk(P)FT;
n) CA - BT rk(C);
K) Q-1- (LR)rk(A);
1) rk(D)F2+P-1;
M) S3+S-1-MNT.
1 PemuTh cucteMy JTMHEHHBIX YPaBHEHUH ¢ TOMOIIBIO0 OOPAaTHOIN MaTpUIbL.
a) {4x1-4x2+x3=2, 2x1+2x2=1, 3x2-x3-3x1=-6.
0) {2x1-3x2+x3=1, 4x1+3x2-2x3=-1, 6x2-4x1+2x3=-2.
B) {5x1+6x2+x3=1, 5x1+x2+2x3=-4 4x1+3x2+x3=3.
r) {6x1-x2+2x3=3, 3x1-3x3=1, 4x1+x2-2x3=-1.
n) {3x1-2x2+4x3=3, x1-3x2+5x3=-1, -x1-4x2+2x3=1.
e) {2x1+x2-x3=2, 3x1-2x2-x3=-4, 2x1-5x2+x3=-2.
xK) {-6x1-2x3=4, 3x1-4x2+x3=-2, 8x1+x2+4x3=8.
3) {2x1-x2+3x3=2, x1+2x2-3x3=-4, 5x1+5x2+x3=-10.

Tema 4. Onpenenuresan (YK-1)
Jlexknus.



Omnpenenurens n-oro nopsiaka. CpoiicTBa ompenenurencil. Teopema o paziokeHUM ONPENEIUTENS 10
aNeMeHTaM CTpoku (cTtonbma). Omnpexenurtenu crnenuanbHbIXx Marpun. Omnpenenutens Banaepmonza.
Onpenenurens npousBencHUs Marpull. Kpurtepuil HEBBIPOXKAECHHOCTH Marpulbl. IlpuMeHeHue
orpenenuTeNeil K BEIYUCICHUIO0 oOpaTtHoi MaTpuisl. @opmynsl Kpamepa pemienust cucteM. Beruncienue
paHra MaTpuibl METOJOM OKaNMIISIOIIUX MUHOPOB.

IIpakTH4Yeckoe 3aHATHE.

MPOBOAUTCS B (hopMe ceMUHapa U BKIIIOYAET peLIeHHE 3a/1a4 U YIPaXHEHUH 1o 00pasily, pelieHme
BapHAaTUBHBIX 33J1ad U YIIPaKHEHUH, BBITIOJIHEHUE yepTexkel no Temam: OnpeaenuTeb n-oro mopsaka.
CgoiicTBa omnpenenureneii. Teopema o pa3noKeHUHN ONMPEACIUTENS M0 JIEMEHTaM CTPOKH (CTOIOMA).
Onpenenurenu crnenuaibHbiX MaTpull. Onpenenurens Bangepmonaa. OnpeaenuTesns TpOU3BeICHUS
Matpuil. Kputepuii HeBBIpOXKIEHHOCTH MaTpuIlbl. [[puMeHenne onpenenuTeieil K BEIYUCICHUI0 00paTHOM
Marpuiibl. Dopmyssl Kpamepa pemienns cucteM. Beraucienue paira MaTpuiibl METOAOM OKANMIISIOIIUX
MUHOPOB.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1 BbluMcauTh ONpenenuTENb.
a)214350-102-16315-12;
6)3-110801-3151-100940211-12-307;
B)2-54334754-985-32-53;
r20-13401021-10153-31-202-1-1251;
mH01131016110-236-20;
€)3-5-22-47444-9-372-6-32;
x)2-512-37-145-9274-612;
3)-3936-58274-5-3-27-8-4-5;
n)3-3-58-324-62-5-75-435-6;
k)01111011110111160.

1 BerauciauTh onpenenuTesb MaTPHUILhI, AEMEHTHI KOTOPOU 3a1aHbl (HOPMYIIOn

a)

a,;=t-J

1 Pemuth cuctemy JTMHEHHBIX ypaBHEHUH 1o Gpopmynaam Kpamepa.
a) {4x1-4x2+x3=2, 2x1+2x2=1, 3x2-x3-3x1=-6.
0) {2x1-3x2+x3=1, 4x1+3x2-2x3=-1, 6x2-4x1+2x3=-2.
B) {5x1+6x2+x3=1, 5x1+x2+2x3=-4 4x1+3x2+x3=3.
r) {6x1-x2+2x3=3, 3x1-3x3=1, 4x1+x2-2x3=-1.
n) {3x1-2x2+4x3=3, x1-3x2+5x3=-1, -x1-4x2+2x3=1.
e) {2x1+x2-x3=2, 3x1-2x2-x3=-4, 2x1-5x2+x3=-2.
x) {-6x1-2x3=4, 3x1-4x2+x3=-2, 8x1+x2+4x3=8.
3) {2x1-x2+3x3=2, x1+2x2-3x3=-4, 5x1+5x2+x3=-10.

Tema 5. Anreopanuyeckue cucremsl. ['pynnsi (YK-1)
Jlexknus.
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Omnepamnu. Kiacesl omepanmii. Helitpansable u  oOparHble 3meMeHTHl. OOpaTumble  ONEpalyH.
Anrebpanueckue cuctembl. [omomopdHbIe U M30MopHBIE 0TOOpakeHus: cucteM. [pynnsl. [loarpymnmsl.
[Muknnueckue rpynmbl. Otobpaxenus rpynim. [lomyrpynmnel. Koneunsie rpynmsl. Tabmuier Kanu. Teopema
Komu. Cmexnble kinaccel. Teopema Jlarpanka. dakrop-rpynmna 1no HOpMajdbHOMY JAenuTento. Teopema o
romomopdusme rpymi. SAxpo romomopduzma.

IIpakTH4Yeckoe 3aHATHE.
MPOBOAUTCS B (hopMe ceMUHapa U BKIIIOYAET peLIeHHE 3a/1a4 U YIPaXHEHUH 1o 00pasily, pelieHme
BApUATUBHBIX 3a]1a4 U YIIPA)KHEHUH, BBITIOJTHEHUE yepTexen 1mo TeMam: Onepannu. Knaccsl onepanuid.
Heiitpansubie u o6patHbie 35eMeHThl. OOpaTuMble onepaiuu. Anredpandeckne cucteMbl. [oMmoMopdHbIe 1
n3oMopdHsie oToOpakerus cuctem. [ pynmsl. [Toarpynmel. Hukmudaeckue rpymmbl. OTOOpaskeHUs TPYIIIL.
[Tomyrpynmel. Koneunsie rpynmsl. Tabmutiel Kanu. Teopema Kamu. Cmesxnbie kitacesl. Teopema Jlarpanka.
dakTop-rpynma o HopMaJIbHOMY JAeNuTesto. Teopema o romomopdusme rpynim. Sapo romomopdusma.

3ananHus 1J151 CAMOCTOSITEILHOI padoThI.

1 Jlokazarb, 4TO Ha HEKOTOPOM MHOXECTBE OWHapHas ornepanus, 3amaaHHas Gopmymnoi ab=b,
HEKOMMYTAaTHBHA, HO aCCOIIMaTHBHA.

2 Jlokaszarp, 4TO ACHCTBHE, BBIMIOJHIEMOE 1O TpaBmity ab=a2+b2, sBiusercs KOMMyTaTHBHOH, HO HE
acCcoOLMAaTHUBHOM omnepanueit Ha R.

3 JlokazaTb, 4TO

a) M=xE€R, O uzomopdHo R,+;
0) R+,+ uzomopdno R-,+.

1 SBnsercs mu MHOkecTBo Q2 umcen Buaa atb2, rime a, B=EQ , Tpynmoil OTHOCUTENHHO CIIOKEHUS
(IpoBEpPUTH BCE aKCUOMBI IPyIIIbI)?

2 SIBnsierca nu MHOkecTBO Matpull Bujga a 0 0 b , rne a, bER\0, rpynmnoil OTHOCUTENTFHO YMHOXECHHUS
(IpoBEPUTH BCE aKCUOMBI IPyIIIbI)?

3 Jloka3aTh, 4TO MHOXECTBO LENBIX CTENEHEW uucia 3 sBigeTCd NOATPYNIION MYJIbTUIIIIMKATUBHON
rpynnsl Q panuoHaIbHBIX YUCEN, OTIMYHBIX OT HyJs. SIBI€TCs JIM 3Ta MOArPYMNIA LUKINYECKON?
VYkaxkure Bce 00pa3yIoufe 3IEeMEeHThI 3TOH TPYIIIbI.

4 Jloka3arb, 4YTO MHOECTBO 47 LIEJIBIX YUCEJ, KPaTHBIX YKCIy 4, SBISETCS MOATPYNION aJIIUTUBHOM
rpynnbl 27 1eNbIX YEeTHBIX 4YHUCeN. SIBISIETCA JM 3Ta MOArpyIa UUKIWYecKon? VYKa3zaTh Bce
o0pa3yolye 31eMEHThI ATON TPYIIIIHI.

5 Haiitu Bce moarpynmnel B aAJAMTHUBHOW TIpyIIE KJIACCOB BBIYETOB Zn. SIBigercs v 3Ta rpynna
uknyeckoit? Eciu «a», To yka3zaTh Bce 00pa3yromue 3J1€MEHThl 3TOU TPYIIIIBL.

a) n=3;
0) n=5;
B) n=7;
r) n=13;
n) n=17.

Tema 6. Koabua u moas (YK-1)

Jlexknus.
Konbua. Ipocreiinme cBoiicta. [logkonbua. ['omomopdusmer konen. Turmel kosen. [Tone. Xapakrepuctika
nosnst. M3zomopdusmer moneit. Ilpumepsr konemn, moneld. [lome KoMIieKCHbIX uucen. leomerpuyeckoe
HCTOJIKOBAHUE IEUCTBUIN C KOMIUIEKCHBIMH UnciIaMH. KobIo KJ1acCOB BBIYETOB.

IIpakTnyeckoe 3ansATHE.
NpOBOAMTCS B OPME CEMHUHApa U BKIIIOUACT PELICHHE 3aa4 U YIIPaKHEHUH 10 00pasily, pereHue
BapHaTUBHBIX 33]1a4 U YIIpa)KHEHUH, BbINIOJIHEHUE yepTexkel no Temam: Konbua. [Ipocreiimume cBoiicTBa.
[MToaxonbia. ['omomopdusmsl konen. Tunsl konern. [lone. Xapakrepuctuka mnosus. M3oMmoppu3mbl osnei.
IIpumeps! kosew, nose. Ilone komiuiekCHbIX yncen. ['eoMeTpuueckoe UCTOJIKOBaHUE ACHCTBUN €
KOMITJIEKCHBIMU 4yHciaMu. KosbLio K1accoB BBIUETOB.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.

1 SBngroTcs 1M KoJbLAMU cleAyromuye cucteMbl? Ecny «ma», TO KakOBbl CBOWMCTBA ATHUX KOJIEI]
(KOMMYTaTUBHOCTb, HAJIMUYHUE 1, EITOCTHOCTB, ABISAETCS JIU MOJIEM)?
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a)
K ={(x,y,z,v)| x-z—y-v=l,x,y,z,ve”l}

C OoIepanusiMi OOBIYHOTO (TTOKOMIIOHEHTHOTO) CJIOKEHHS 1 YMHOXKEHUS TI0 TTPABUITY
(X152 V) ¥ (X5 Y552, 5V,)=
(X, X5 + VY Vas X Vs + V125 ViXy + ZVas VIVs +2,2,)
5
0) MHOYKECTBO paIlOHATILHBIX YHCEN, B HECOKPATUMOH 3a¥CH KOTOPHIX 3HAMEHATEIb HE JICTTUTCS Ha 5;
B) MHOXKECTBO (DYHKITHH, OTIPEICIICHHBIX HA
(a, b)
, C OOBIYHBIMH OTIEPALIUSMU CIIOKEHUS U YMHOKECHHUS;

I') MHO)KECTBO BEIICCTBEHHBIX OPTOTOHAIBHBIX MaTPHI] BTOPOTO TMopsiaka ac+bd=0 ¢ 0ObIYHBIM CIIOKEHHEM
Y YMHO)KEHUEM MaTpHII.

1 JlokazaTh, 4TO
a) B KOHEYHOM KOJIbIIe O3 JenuTenei Hys ecTh 1;
0) IeUTENb HYJIS B KOJIBIIE HE MOXET OBITH 0OpAaTUMBIM 3JIEMEHTOM;
B) BCE OOpAaTUMBIE AIEMEHTHI KOJIbIa C 1 00pa3yroT MyIbTUIUTMKATUBHYIO TPYIIITY;
') KOHEYHOE 1[EJIOCTHOE KOJIBLIO SIBJISIETCS TTOJIEM.

1 MoXeT i MOAKOJBIO Mol He ObITh mojemM? MoKeT i OBITh TMOJEeM TMOIKONBIO KOJIbIA, KOTOPOe
caMo He ABIIAETCS mojaeM?

2 MoXeT JIid MOAKOJIBIIO TOJisi He ObITh mojieM? MoxkeT Jin ObITh TOJIEM MOIKOJBIIO KOJNbIIA, KOTOPOE
caMo HE ABIIAETCS mojaeM?

3 Pemmts ypaBHEHUS.

a)
Z6=l
6)
R 4
23—
1+1:
)
Ao 18
1+i«/§
9
z0=-27
)
22— (1+1)z+6+3i=0
B

22— 5z+4+10i=0
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i~ (4-2i)z-3i=0

2= (2i-T7)z+13-i=0

1 N300pa3uth Ha KOMIUIEKCHOM TJIOCKOCTH MHOXKECTBO TOUYEK, YIOBJICTBOPSIOMIUX YCIOBUIO
a)
|z-2|=Rez+2

0)
‘Rez‘+‘lmz‘:2

1 JIByM coceHUM BEpIIMHAM KBaJpaTa COOTBETCTBYIOT KOMIIEKCHBIE YMCIIa

Z 4 Z5
. HaliTu KOMIIJIEKCHOE YHCII0, COOTBETCTBYIOIIEE TOUKE MEPECECUCHUS TUaroHaie.
2 JIByM IpOTHBOIIOJIOKHBIM BEPIIMHAM KBaJpaTa COOTBETCTBYIOT KOMILJIEKCHBIE YHCIIA

Z 4 Z5

. Haiitn xoMImiekcHbIe qucia, COOTBETCTBYIOIIUE OCTAJIBHBIM JIBYM BEPIIMHAM.

Tema 7. Kosib11o0 MHOT04J1eHOB 0T 0HOI nmepemeHHoii. [Tose oTHOIIeHni (YK-1)

Jlekuus.
Konbio MHOrOwieHOB AX HaJ IETOCTHBIM KOJBIIOM A OT OIHON TEepeMeHHOW X. AnreOpandeckas
(yHKIMOHATBHAS TOYKH 3peHHs Ha MHorowieH. [loHaTrne anreOpandeckoro ¥ TPaHCICHIICHTHOTO
aneMeHToB. JleneHue ¢ octatkoM B Kojblle AX. OTHOIIEHWE NEIMMOCTH B KoJyibllaX. Hepasnoxumbie
AMEMEHTHI KOJblla. DaKTOpPHAIBHBIC KOJIbIA. YCIOBHE OJHO3HAYHOCTH PA3IOKEHHUS JI0OOTO 3IeMEHTa
kosbla Ha npoctbie MHOkUTEH. HOJ[ 1 HOK B konbsiax. Coiictea HOJL 1 HOK. Teopema o HOJl 1 HOK
B (akTopuaneHbix kosbiax. EBkimumoBo kombiio. HOJ[L m HOK B eBKIMIOBBIX KOJMbIaX. AJTOPHUTM
EBxnmmnna. Teopema o ¢GakTOpHAIBHOCTH €BKJIMIOBBIX Kojiel. PaKTOpHaIbHOCTh KOJbIla MHOTOWICHOB Px
Hajg nosieM P. TeopemMa 0 6€CKOHEYHOCTH MHOXKECTBA HETPUBOAUMBIX MHOTOWICHOB B PX. [IpuMuTHBHBIC
MHorouwieHbl. Teopema ['aycca o comepkaHuM MPOU3BEACHUS MHOTOWIEHOB. KpuTepuii HENMPUBOJUMOCTH
OiizenmteitHa B komblle Qx. Ilome oTHomeHui memoctHoro kojbla. [lome pammoHambHBIX APOOCH.
[IpocTeiimme npodu.

IIpakTH4eckoe 3aHATHE.

MPOBOJUTCS B (popMe ceMrHapa M BKIIOYAET PEIISHUE 3a/1a4 U YIPKHEHHUH M0 00pasily, peleHne
BApUATUBHBIX 33]1a4 U YIIPA)KHEHUH, BBITIOJTHEHUE YyepTexkel 1o TeMaM: Kosblio MHOTOUIEHOB AX HaJ
IIEJIOCTHBIM KOJIBIIOM A OT OTHOM TIepeMeHHOM X. Anredpandeckas U (GyHKIIMOHATbHAS TOYKH 3PCHHS Ha
MHorowieH. [ToHsTHe anredpandeckoro U TPaHCIEHACHTHOTO AIEMEHTOB. [[eJieHne ¢ 0CTaTKOM B KOJIbIIE
AX. OTHOIIIEHHE JACIMMOCTH B KoJblIax. Hepasznoxumbie 371eMEeHThI Koyblla. DaKTOpHUAIbHBIE KOJIbIIA.
YcoBre 0THO3HAYHOCTH PA3I0KEHUS JIFOOOTO AIeMeHTa Kojblia Ha pocthie MHOKUTenu. HOJ[ u HOK B
konbirax. CpotictBa HOJ[ m HOK. Teopema o HOJ/[ m HOK B dakropraibHBIX KobIaX. EBKIMI0BO KOJBIIO.
HOJ/l u HOK B eBkmaoBbIX Kojbllax. Anroput™m EBkimna. Teopema o hakTopruaabHOCTH €BKIIMIOBBIX
kosetr. PakTOpUaIbHOCTH KOJIbIla MHOTOWICHOB PX Han moneMm P. Teopema 0 6eCkOHEUHOCTH MHOKECTBA
HEMPUBOJIUMBIX MHOTOUYJIEHOB B PX. [IpumutnBHBIE MHOTOWIEHBI. Teopema ["aycca o conepxanuu
MPOU3BEAECHNS MHOTOWICHOB. KpuTtepuii HempuBoaumMocTy DiizeHimTeiHa B koible Qx. [Tone oTHOmIEHUH
nenocTHoro koubia. [Tone pannonansHbIX apodeit. [Ipocreiimume qpodu.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.

1 Haiitu HO/I u ero nuHeitHOE BbIpaXXeHUEe yepe3

S
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HaJl IOJIEM
ZZ
, €CIIU
a)
f=x+x"+1
g=x"+x"+1
6)
5.3
f=x+x +x+1
g=x"+1
B)
f=x+x+1
g=x"+x"+1
r)
f=x+x+x
4
g=x+x+1

1 C nomomnisto cxeMbl [ opHEpa pa3noKUTh MHOTOUJICH
4 ~..3 2 .
f=x"-3ix" —4x~+5ix—1

0 CTETEHSIM X-1-21 ¥ HATH 3HAUYCHUS €TO MPOU3BOAHBIX B Touke X0=1+21.
2 Ilpu xakux 3HaAYEHUSIX

a,b
MHOTOYJICH
f=ax"+bx+1
JIEJIUTCA Ha
(x=1)°
?

3 B xonbiie Qx navitu HOJ] 1 HOK mHoTrOuUNI€HOB.
a) x3x3-22x2-3;xx2+12x3-2;
0) x4-4x2-2;x2+22x4+4.
1 C nomomnisto anroputma EBkiuaa Haiitu muHeitHoe Boipaxenne HO/ nByx mHorowieHoB u3 Rx.
a) 3x3-2x2+x+2;x2-x+1;
0) x4+2x3-x2-4x-2;x4+x3-x2-2x-2.
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1 Paznmenuts ¢ ocrarkoM MHOTOWIEH f(X) Ha g(X).
a) fx=2x4-4x3+4x2-6 Zx;gx=x2-3x-1 7Zx;
0) fx=x5-2+ix4-x2+2+ix Cx;gx=2x4-4+2ix3-x2-x+1 Cx;
B) fx=2x4-3x3+3x2-5x+6 Zx;gx=x2-3x+1 Zx;
r) fx=x5+1-ix4+x3-ix2-1 Cx;gx=x4-ix3-(1-1)x2-x+1 Cx.
1 Haiitu nemurens g(X), eciu u3BecTHHI nenumoe f(x), yacTHoe q(X) B 0CTaTOK 1(X) B KOJIbIIE ZX.
a) fx=2x5+3x4+2x3+1;qx=x2+3x+1;rx=63x+25;
0) fx=x5-2x4-x3-7x2-5x+3;qx=x3-3x2-1;rx=-4x+5.
1 Hcnone3ys cxemy l'opHepa, HaliTu ga.
a) gx=3x4-x+3001;a=-3+1;
0) gx=2x3-9x2+4x-5;a=5+i.
1 Haiitn 3HaueHus a u b, Mpy KOTOPBIX MHOTOWICH fX IEIUTCS HA MHOTOWICH gX.
a) fx=x4+ax+b;gx=x2+2x+7;
0) fx=x5+ax+b;gx=x2+1.

Tema 8. Kopau muorousenon (YK-1)
Jlekumus.
Kopuu wmuorowienoB. Teopema be3y. Cxema Iopuepa. KparHele kopHu. Teopema 0 pa3ioKeHHH
MHOTOWIECHA Ha JMHEHHble MHOXUTEH. Popmynsl Buera. M3omMopdusm konbia A[x] Hax O€CKOHEYHBIM
KOJIBIIOM A KOJIbIly TIOJTMHOMHUANBHBIX (PyHKIUH. IHTEpHOISAIIsS MHOTOUJICHOB.

IIpakTH4eckoe 3aHATHE.

MpoBOAUTCS B (hopMe ceMUHapa U BKIIIOYAET pelIeHHe 3a/1a4 U yIPaXHEHUH 1o 00pasily, pelieHme
BApUATUBHBIX 3a]1a4 U YIIPA)KHEHUH, BBITIOJTHEHUE YyepTexen 1o TeMam: Kopau MmHorowieHoB. Teopema
besy. Cxema I'opuepa. Kpatnbie kopau. Teopema o pa3iokeHHH MHOTOWICHA Ha JTMHEWHbIC MHOKUATEIIU.
®opmynsl Buera. M3zomopdusm kosbiia AX HaJl 66 CKOHEUHBIM KOJIBIIOM A KOJIBITY TTOJTMHOMHATBHBIX
¢byskuumii. UHTEpIonsius MHOTOYWICHOB.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1 Pa3moXuThr MHOTOUJIEH

a)
f=x"-3ix’ —4x’+5ix-1

110 CTCIICHSIM
x—1—-21i

6)
f=x"+2ix —(+i)x* =3x+7+5i

110 CTEMNEHIM
X+

B)
f=X"—4x" +5x"—4x+6

110 CTCIICHSIM
x—2

f=x*"+4x+5x+6x+16

10 CTCIICHAM



1 Jloka3aTh, 4TO KpaTHOCTh KOPHSI @ MHOTOYJIEHA
F(x)=0,5(x—a)(f"(x)+ f"(a)— f(x)+ f(a)
HE HMKeE 3, e

JS(x)
— HEKOTOPbIA MHOTOYJIEH.
2 Ilpu kakux 3HaAYEHUSIX @ MHOTOYJIEH
S ER[X]
MMEET KpaTHbIA MHOXKHUTEIb?
a)
3
f=x"-3x+a
0)
3
f=x"-(a-2)x-2

1 Haiftu Heu3BeCTHBIN K03(h(HUITMEHT MHOTOWIEHA
f=x+6X +5x+a

, €CJIM U3BECTHO, YTO €r0 KOPHU 00pa3yroT apu(pMETHUECKYIO TPOrPECCHIO.
2 Jlokasarb, uyTo B Zp MHOTOUWIEeH f=xn-1, rae n,p=1, He ©MEEeT KPaTHBIX KOPHEH.

Tema 9. DsieMeHTBI BeKTOPHOM ajaredpsl B npoctpancTee (YK-1)
Jlekumus.
Bekropel. CriokeHHE U BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4uciio. JIMHeiHas 3aBUCUMOCTH

BEKTOpOB. TpexmepHoe BEKTOpHOE HpocTpaHcTBO. basuc. IToampocTpaHCTBO BEKTOPHOIO MPOCTPAHCTBA.
Koopnunars! BekTopa B 1anHOM 06asuce. CkansipHOE MPOU3BEIEHUE BEKTOPOB.

IIpakTH4eckoe 3aHATHE.
MpoBOAUTCS B (hopMe cCeMUHapa U BKIIIOYAET peLIeHHe 3a/1a4 U YIPaXHEHUH 1o 00pasily, pelieHme
BApUATUBHBIX 3a]1a4 U YIIPA)KHEHUH, BBITIOJTHEHUE YyepTexel 1o TeMam: BekTopsl. ClioKeHHEe U BBIYUTAHUE
BEKTOPOB. YMHOXKEHUE BEKTOpA HA 4ynclio. JInHelHas 3aBUCUMOCTh BEKTOPOB. TpexmepHOe BEKTOPHOE
npocTtpancTBo. bazuc. [lonmnpocTpaHcTBO BEKTOpHOTO IpocTpancTBa. KoopauHaTsl BEKTOpa B JAHHOM
6aszuce. CkaisipHOe MPOU3BEACHUE BEKTOPOB.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.

1 ITycte ABCDEF — nmpaBumnbHblil mectuyroiabHuk, O — ero nenrp. [lonaras, OA=a, OB=b, BbIpazuth
OC, OD, OE, AB, BC, ED, CA ugepe3 BekTopbl a U b.

2 IlycTh BEKTOpHI a, b, ¢ TMHEHHO HE 3aBUCUMBIC. BBIACHUTD, KOITMHEAPHBI JTU BEKTOpHI pl, p2, ecin
pl=3a-23b+c, p2=3a-6b+2c.

3 Jloka3zarb, 4TO cHCTEMa BEKTOpPOB {a, b, ¢} oOpasyer 6a3uc B R3, pa3inoxuTs 1o 3TOMY 0a3ucCy BEKTOP
d, ecau a=2;10;2, b=-1;-3;2, ¢=3;6;-2, d=1;-1;2.

4 BolsicHUTB, sBIseTCA IU MHOXecTBO V=x1=2x4 nomnpocrpanctsoM B R4. Ecin ma, To Hailtu ero
0a3uc U pa3MEpHOCTb.

B 6asuce el, e2 BekTop a uMeeT KoopauHaThl a=4;2. HaiiTu KoopMHaThl BEKTOpa a OTHOCUTENBHO el', €2,
ecinu el'=3e2, e2'=45¢l.

Tema 10. MeTon koopaunar Ha mjiockocTu (YK-1)
Jlekuus.



25

AdduHHas cucTemMa KOOpAWHAT Ha TUIOCKOCTH. [IpsiMoyronpHas AekapToBa cucTeMa KoopauHar. [lenenue
OTpe3Ka B JIaHHOM OTHOIIEHWU. OpHUEHTAIMS TUIOCKOCTH. YTON MEXIY BEKTOpaMHU Ha OPHUEHTHUPOBAHHOMN
mwiockoct. Dopmynel npeoOpasoBanus koopauHat. llonspHelie koopauwHathl. [lepexon OT MONSPHBIX
KOOPJIMHAT K JIEKAPTOBBIM U 0OpaTHO.

IIpakTH4Yeckoe 3aHATHE.
MpoBOAUTCS B (hopMe ceMUHapa U BKIIIOYAET pelIeHHe 3a/1a4 U yIPaXHEHUH 1o 00pasily, pelieHme
BapHAaTUBHBIX 3aJ1ad U YIIpaKHEHUH, BBIMIOJIHEHUE uepTexkeil no Temam: AdduHHas cuctemMa KOOpAUHAT Ha
wiockocTH. [IpsimoyronpHas aekapToBa cucTeMa KoopauHat. [lenenue orpes3ka B JaHHOM OTHOIIECHHUU.
OpueHTanus MmIoCKOCTH. YTOJI MEXAY BEKTOPaMU Ha OPUEHTHPOBAHHOM TJIIOCKOCTH. DOPMYITBI
npeoOpaszoBanus koopauHar. [lonspasie koopauHatel. [lepexoa OT MONAPHBIX KOOPAUHAT K AEKAPTOBBIM U
o0OpaTHo.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1 Haiiti KoOpuHATHI TOYKH, PAaBHOYIAJIEHHOM OT TpeX MaHHBIX Touek (5, 4), (3, 8), (-2, -7).

2 B tpeyronsauke ABC nposenens! menuana BK u cpennss nunus MN, napamnensnas AC. Ilpsambie
BK u MN nepecekatorcst B Touke O. Haiitu xoopnunarel BekropoB CM, OB, KM, CB, NC u AN,
npuHumMas OC nu OM 3a KoopAuHaTHBIE BEKTOPHI €1 1 e2.

3 Yersipexyronmsauk ABCD 3aman Bepmunamu A(-1, 7), B(5, 5), C(7, -5), D(3,-7). Joka3arp, 4to
oTpe3ku, coenunstomue cepenunsl ctopoH AD u BC, AB u CD, nepecekaroTcs u IeaaTcsi TOUKOU
nepeceyeHus MomoaM.

Tema 11. Ilpsamas aunus Ha iockocTu (YK-1)

Jlekumus.
Paznuynble cnocoObl 3alaHus MPSMOW Ha IJIOCKOCTH: TOYKONM M HANpaBiSIONIMM BEKTOPOM; IBYMS
TOYKAMHM; TOYKOM K BEKTOPOM HOpPMalM; IapaMETPUYECKHEe U KAaHOHMYECKHE YPaBHEHHUs NPSIMOI;
ypaBHEHHE TMPSAMOIl C YIIIOBBIM KO3(h(ULMEHTOM; ypaBHEHHE MPSMOI «B OTpe3kax»; oOliee ypaBHEHHUE
npsiMoit. ['eomeTpuueckuid cMbICT KOI(P(OUIIMEHTOB TPH HEU3BECTHBIX B OOIIEM YpPaBHCHHM IPSMOM.
['eomeTpuueckunii CMBICH 3HaKa TpexwieHa . B3auMHoe pacronoxeHre ABYX NpsIMbIX Ha MIOCKOCTH. [lyuok
NpsAMbBIX. PacCTOIHME OT TOUKHU 10 TPSAMOM. YTOJ MEXKIY ABYMS IPSIMBIMH. ...

IIpakTH4Yeckoe 3aHATHE.
MPOBOAUTCSA B (hopMe ceMUHapa U BKIIIOYAET pelIeHHe 3a/1a4 U YIPaXKHEHU 1o 00pasily, pelieHme
BapHaTUBHBIX 33]1a4 U YIIPaKHEHUH, BBINIOJIHEHUE uyepTexkell mo Temam: Pa3znuunbie criocoOsl 3a1aHus
MPSAIMOM Ha MIOCKOCTHU: TOYKOM M HAMPABISAIOIIUM BEKTOPOM; IBYMsI TOUKaMH; TOUKOM U BEKTOPOM
HOPMAJIN; TapaMeTPUUYECKHE U KAHOHUYECKUE YPAaBHEHUS IPSIMOiL; YpaBHEHHE NPSAMOM C YIIIOBBIM
K03 (HUIIMEHTOM; YpaBHEHHUE TIPSIMOM «B OTPE3Kax»; 00Ilee YpaBHEHHE MPAMOU. [ eoMeTprUIeCKuil CMBICIT
K03(pPUIMEHTOB MPU HEM3BECTHBIX B O0LIEM ypaBHEHHUH MPsMOii. [ eomeTpruyeckuii CMbICI 3HaKa
TpexwIeHa

Ax+By+C

. B3anMHOe pacnonokeHue JByX IPsIMBIX Ha IJIOCKOCTH. I1y4ok npsimeix. PaccrostHue OT TOYKH 10
IIPSAMOM. YTOJI MEXAY ABYMsI IIPSMBIMH.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 JlaHbl TpU BEPIIMHBI TPEYTOIbHUKA
A(l,-2), B(0,3), C(1,1)
Hanmcare ypaBHEHUS MNpSMBIX, MPOXOASIIMX dYepe3 KaKIAYI0 U3 HUX MHapajulesbHO
MPOTUBOIOJIOAKHON CTOPOHE.
2 JlaHbl BEpPIIMHBI TPEYTOJbHHUKA

A(L,5), B(-1,2), C@3,2)

. CoCcTaBUTH ypaBHEHUS €T0 BBICOT.
3 Hanwmcarb ypaBHEHHE IPSIMOM, IPOXOAAIIEN Yepe3 TOUKY

B(5,10)

U NEPIEHANKYISAPHOU K IIPSIMOU
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x-=y+1=0

4 Yepes TOUKy NepecedeHus MPSIMbIX
3x-y=0, x+4y-2=0
IIPOBENICHA NIpsIMast, IEPIEHAUKYIIIpHAs K PSIMOU
x+y=0

. Harncars ypaBHeHue 3TOU MPSAMON.
5 Hanucars ypaBHEHHE OMCCEKTPUCHI TYIIOrO yIia, 00pa30BaHHOIO MPSIMBIMHU

[, :x+2y-T=0;
[,:4x+2y+3=0.

Tema 12. JIunun BToporo nopsiaka (YK-1)

Jlekumus.
Omnmunc. ['unepbona. [Tapabona. YpaBHeHus smimrnca, TUNIEpOOIIBI, TapadoIbl B MOSIPHBIX KOOPAMHATAX.
JlupexTopruaabHOE CBOMCTBO AIIIUIICA, TUIEPOOSbI W Tapabonbl. MHHMBIE TOYKH IIOCKOCTH. OOriee
ypaBHEHHE JIMHUU BTOpOro mnopsaka. [lepeceuenne mMHUM BTOPOro Mopsaka ¢ NpsMoil. ACUMITOTHYECKHE
HanpasiieHus. LlenTp nuHMil Broporo mnopsiaka. KacarenbHas K JIMHUM BTOPOTO mnopsnaka. J{nameTpsl.
ComnpsixeHHbie HampaBieHus. [maBHbie HampaBiaeHus. [aBHbie nuamerpbl. Ocu. Knaccudukarmus nuHMA
BTOpOTO nopsiaka. [IpuBeneHre ypaBHeHNS JTUHUI BTOPOTO MOPSAIKAa K KAHOHUYECKOMY BHUJTY.

IIpakTH4Yeckoe 3aHATHE.
MPOBOAUTCS B (hopMe cCeMUHapa U BKIIIOYAET pelIeHHe 3a/1a4 U YIIPaXKHEHUH 1o 00pasily, pelieHme
BapUaTUBHBIX 3a/1a4 M YIIPAXHEHUH, BBITIOJTHEHUE YepTexeit mo TeMam: Diuric. ['unepoo:a. [Tapabona.
VYpaBHeHuUs A1IUICa, TUNEpOOIIbl, Tapadobl B MOISIPHBIX KOOpAUHATaX. [lMpeKkTopruaibHOe CBOMCTBO
AIIUIICA, TUIEepOOIbl U Mapabosbl. MHUMBIE TOUKH MIocKocTU. OOliee ypaBHEHHE TMHUH BTOPOTO
nopsiaka. [lepeceuenre TMHUKM BTOPOTO MOPSAIKA C MPSIMON. ACUMITOTUYECKUE HanpaBieHud. LlenTp
JIMHUM BTOpOro nopsiaka. KacarenbHas kK TMHUM BTOpOro nopsiaka. Jnamerpsl. ConpsixkeHHbIE
HarpaBiieHus. [ maBHbIe HanpaBieHus. [1aBabie nuametpbl. Ocu. Knaccudukamus JHHUN BTOPOTO MTOPSIIKA.
[IpuBenenue ypaBHEHUS JIMHUN BTOPOTO MOPSAKA K KAHOHUYECKOMY BHLY.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 Haiitu ypaBHEHHE OKPYKHOCTH, Ipoxoasiiei yepes Touku (2, 3) u (3, 6) u kacaromeics npsmon

2x+y-2=0

2 JlaH 3JIuIIC
2 2

XY
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. BeraucauTh paccTosHUS OT KOHITOB OOJIBITION OCH IO OTHOW W3 TUPEKTPHC.

3 Hanmcarb ypaBHeHHE TUIIEpOOIIBI, UMEIOIIeH o0mIHe (POKYCHI C JUTUTICOM
2 2
X Y
TR
, €CITH €€ DKCLIEHTPUCHUTET

5
&=

4 VYpaBHEHHs aCUMITOT TUIIepOOIIbI



3
y==1—
4
. HaiiTu skcLieHTpUCHUTET.
5 st paBHOOOYHOM THIIEPOOITBI
2 y 2 ~
9 9

HaIMcarh ypaBHEHUE COPOKYCHOU ¢ HEH THIEpOOIIbI, MPOXOIAIIEH Yepe3 TOUKY

M(4,2)

6 Ha mapa6one
2
y-=16x
HaAlTH TOYKH, (POKATBHBIN paJnyC KOTOPBIX PaBeH 5.
7 IIpuBECTH K KAHOHUYECKOMY BHYy M IIOCTPOUTH JIMHUIO BTOPOTO MOPSAIKA

4x> +4xy+y> +8x+6y+3=0

[IpuBecTH K KAHOHUYECKOMY BHUY M MOCTPOUTH JIMHUIO BTOPOTO MOPSAIKA

4xy+3y° +16x+12y-36=0

Tema 13. IIpeoopa3oBanus miaockoctu (YK-1)
Jlexknus.

[IpeoOpazoBanuss MHOkecTBa. Kommosumusi mpeoOpaszoBanuid. Ipynma mnpeoOpazoBanuii. [loarpymma.
['pynnoBoil moaxox kK reoMerpuu. [IBHoKeHUs IIIOCKOCTH. YacTHbIE BUIbBI JIBWKEHUW: MapaJUICIbHbBINA
IIEPEHOC, MTOBOPOT, OCEBasi CUMMETpPHs, LIEHTpalbHasl M CKOIb3slas cuMMmeTpuu. CBONCTBA JABUKEHHUU.

Hewxenne I un Il poma. Knaccudukamus neukenuil. ['pynma JBHKEHHH IIOCKOCTH U €€ TOATPYIIIHIL.

[IpeoOpazoBanue mnomobus. omorerus. CpoiictBa. Ipynma momoOuit m ee moarpynnbl. AdQUHHBIE
npeoOpaszoBanus miockocTu. CBoiicTBa. YacTHble ciyuan apguHHOTO MpeoOpa3oBaHus: poJCTBO, MOA00HE,
nskeHue. I'pynna apuuubpIx npeodpazoBaHuil U €€ TOATPYTIIIBI.

IIpakTH4Yeckoe 3aHATHE.
MpOBOAUTCS B (hopMe ceMUHapa U BKIIIOYAET peLIeHHEe 3a/1a4 U YIPaXXKHEHUH 1o 00pasily, pelieHme
BapHaTUBHBIX 33]1ad U YIIPakKHEHUH, BBINIOJIHEHUE uyepTexeil mo Temam: [IpeoOpa3zoBaHust MHOKECTBA.
Kommno3surus nmpeoOpazoBanuii. [ pymmna npeodpazoBanuii. [Toarpymnma. [pynmoBoi moaxo K reOMETpHUH.
JIBrokeHUs ITOCKOCTH. YacTHBIEC BUABI IBMKEHUI: MApAJUIETbHBIA EPEHOC, TOBOPOT, OCEBasi CHMMETPHS,
LIEHTpaJIbHAsA U CKOJIb3sas cummeTpun. CBOMCTBA ABMKEHHN. AHanuTuueckoe 3ananue. JIpuxenue [ u 11
pona. Knaccudukarus aerxenuit. [ pynmna aIBMKSHUH TNIOCKOCTH U ee oarpynmsl. [IpeobpazoBanue
nonoous. ['omorerus. CoiicTBa. AHanuTHUeCKoe 3aaanue. [ pymma nmoxoouit u ee moarpymmsl. AGdruHHBIE
npeoOpa3zoBanus mIockocTu. CBolcTBa. AHaMUTHYECKOE 3aanne. YacTHele ciydan adGUHHOTO
npeoOpa3oBaHus: pOICTBO, ogo0ue, nBIKeHne. [ pynmna adhGUHHBIX TpeoOdpa3oBaHUM U €€ TOATPYIIIHI.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1 B uernipexyroasanke ABCD: AB =BC = 3, CD = 2, ZBAD =ZCDA = 60°. Haiitu yrist ABC u
BCD.

2 Ilycte Al, B1, C1 — cepeaunnl cropoH tpeyronbHuka ABC, O1, O2, O3 — neHTpbl OKpYKHOCTEH,
BnucaHHbIX B TpeyroibHuku AC1B1, CIBA1, CBAI1. Haiitu ymisel Tpeyroinsauka O10203, ecnu AB
=AC=4,BAC=30°.

3 Ilpsmmas, nmpoxonsmas yepes cepenunsl ctopoH AB n CD uetsipexyronsauka ABCD, He siBisroero
Tparenuei, oopasyer co croponamu AD u CD pasuble yribl. Jlokazats, uro AD = CB.
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4 Jloxa3zaTb, YTO TOYKH, CAMMETPUYHBIE OPTOLEHTPY TpeyroipHuka ABC oTHOcHTENnbHO NpsMbIX AB,
AC, BC, npunaanexar onMcaHHO okojio TpeyrosibHuka ABC okpyxHOCTH.
5 Touku C1 u C2 sBistrores obpazamu Bepiunnbl C Tpeyronsauka ABC npu cuMMeTpun OTHOCUTEIBHO
npsAMBIX, conepxamux ouccekrpuchl yroB BAC u ABC. [lokasars, uto cepenuna orpezka C1C2
€CTh TOYKA KaCaHMsI BIMCAHHOM B TPEYTOJIbHUK OKPYKHOCTH U CTOPOHBI AB.

6 Ha karerax CA u CB paBHOOenpeHHOTO TIpsiMoyTosibHOTO Tpeyroibanka ABC BeiOpanbl Touku D u E
tak, utro CD = CE. IIpsmeie, npoBeneHusie uepe3 Touku D u C nepnenaukyinsipHo k AE, mpecekarot
runoteny3y AB cootBercTBeHHO B Toukax K u H. /okaszats, uto KH = HB.

7 B npsmoyronsHOM TpeyronbHuke ABC mposenena menmana CM. Ha karerax AC u BC BHe
TpeyronibHuka noctpoeHsl kBaapatsl ACKH u BCDE. Jlokaszars, uto npsambele CM u DK
NePHEHANKYSPHBI.

8 Hlan paBHOcTOpOoHHUH TpeyroibHUK ABC u mpousBosibHast Touka M. Jloka3aTk, 4To AJIMHA OOJIBIIETO
u3 Tpex otpeskoB MA, MB, MC He 60mbIiIe CyMMBI IJTUH ABYX APYTHX.

Tema 14. MeToa KOOPAUHAT B NIPOCTPAHCTBE.
BexkTopHoe U cMeniaHHOe Npou3BeaeHUus BeKTopoB. (YK-1)
Jlekuus.
AdbdunrHas cucremMa KoOOpAMHAT B TpocTpaHcTBe. [IpsMoyrompHas JekapToBa CHCTEMa KOOPIAHMHAT.
Opwuentanus mpoctpancTBa. Dopmynsl mpeoOpa3oBaHUs KOOpJAWHAT B TPOCTpaHCTBE. BekropHoe
nmpou3BefieHUe BEKTOpoB. I[lnomans TpeyrompHUKa. CMemaHHOE TMpPOU3BENCHHE BEKTOpoB. OOBeM
TeTpaspa.
IIpakTnyeckoe 3aHsATHE.
MPOBOAUTCS B (hOpMe CEMUHapa U BKITIOYACT PEIICHHUE 3a/1a4 U YIIPAKHEHUI 10 00pasily, pelieHue
BapHATUBHBIX 33]1a4 U YIIPAXKHEHUH, BBITIOIHEHUE YepTexkeil mo Temam: AdduHHAs cucTeMa KOOPIUHAT B
npocTtpaHcTse. [IpsimoyronibHas nekapToBa cuctema koopauHar. OpueHTanus npoctpancTsa. Gopmysbsl
npeoOpa3oBaHus KOOPAUHAT B MTPOCTpaHCTBE. BekTopHOE MpousBeneHue BekTopos. [Tnomanb
Tpeyroibauka. CMelaHHoe Mpou3BeieHue BeKTopoB. O0beM TeTpaspa.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 Han tpeyrompauk ABC u mpousBonbHass Touka O mpoctpanctBa. O003Ha4MM uyepe3 M — TOUKy
nepeceyeHus] Kakux-In0o ABYX MEIHaH TPEyroJibHHUKaA, a uyepes rl, r2 u r3, COOTBETCTBEHHO, BEKTOPHI
OA, OB u OC. Jlokazarb, uro OM=13r1+ r2-+r3.
2 Jlns Tpex BekTopoB a=-1;2;1, b=5;1;0, c=4;-2;0 Beruuciuth b2+a+3c,c,b.
3 Beruucauts mnomaas Tpeyroabauka ABC, eciin A4;2;0, B1;-3;2, C-1;1;1.
4 HaiiTu cMeliaHHOE MPOU3BEICHUE U OMPEISIUTh OPUEHTAIUIO TPOiKU BekTopoB a=l1;-1;2, b=0;5;1,
c=5:4;-2.
5 Beramcnuth 00beM TETpadupa, BEpIIMHBI KoToporo Haxomsarcs B Toukax A0;0;0, B6;8;-2, C4;6;10,
D6:0;-3.
Haiiti o6bem napamnenenunena ABCDA'B'C'D', moctpoennoro Ha Bekropax AB25;0;0, ADO;1;0,
AA'0;0:4.

Tema 15. IlinockocTu 1 npsimbie B npocTpancTie (YK-1)
Jlekumus.
Paznuunpie crocoObl 3amaHus miIockocTd. OOmiee ypaBHEHHE IUIOCKOCTH. [ €OMETPHUYECKUA CMBICTT
K03(DQUIIMEHTOB TpPU HEU3BECTHBIX B OOILIEM YpaBHEHMM IUIOCKOCTH. [eoMeTpuyeckuid CMBICT 3HaKa
MHOrouwjieHa . B3anmHoOe pacnojokeHue IBYyX M Tpex IUIockocTeil. Ilydok W CBsi3Ka IJIOCKOCTEI.
PaccTosiHue OT TOUKM 10 TUIOCKOCTH. YTOJ MEXIYy ABYMs IUIOCKOCTSMH. Pa3nuunble crocoObl 3agaHus
NpsAMON B MpOCTpaHCTBE. B3anmHOEe pacnonoxeHue IByX NpAMbIX. B3anmHoe pacnoyiokeHue MpsMOd U
MII0CKOCTH. CBsI3Ka MPSAMBIX. YTOJI MEXAY IByMS MPSIMBIMHU. YTOJ MEXKIY IPSMOHM U IIIOCKOCTHIO.

IIpakTH4eckoe 3aHATHE.
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pOBOAMTCS B JOPME CEMHUHApa U BKIIIOUACT PELICHHE 3aj1a4 U YIIPaKHEHUH 10 00pasily, peieHue
BapUaTHBHBIX 3371a4 U YIIPAKHEHUH, BHITIOJTHEHUE YepTEexXeH 1o TeMaM: Pasnnunbie criocoObl 3a1aHus
wiockoctu. O0Iee ypaBHEHUE IIIOCKOCTU. [ eoMeTprudeckuii cMbIca k03(p(pUIIMEHTOB MPH HEN3BECTHHIX B
00I1IeM YpaBHEHUH IJIOCKOCTH. [ eoMeTpuyecKuil CMbICT 3HaKa MHOTOYJICHA

Ax+By+Cz+D

. BzaumHoe pacrnonoxkeHue IByX U Tpex miockoctei. [1yqok u cBsizka miockocteil. Paccrosinue oT ToUku
710 TUIOCKOCTH. YTOJI MEXAy ABYMS INIOCKOCTAMHU. PaznuuHble ciocoObl 3aaHusl IPSMOM B IPOCTPAHCTBE.
B3anmHoe pacrnionoxeHue IByX NpsAMbIX. BzauMHOe pacnoniokeHue nIpsMou U MII0CKOCTH. CBsI3Ka MPSIMbIX.
Yron Mexy AByMs IPSIMBIMH. YTOJI MEXAY MPAMOU U TJIOCKOCTHIO.

3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1 HMan terpasnp:
A(-1,2,5), B(0,-4,5), C(-3,2,1) u D(,2,4)
. Hanucarp ypaBHEHHME MIIOCKOCTH, MPOXOAALIEH Yepe3 BEpIIMHY D M NepneHAuKyISIpHOW CTOPOHE
AB.

2 CocTaBUTh YpaBHEHHME IUIOCKOCTH, NMPOXOIALIEH 4Yepe3 Hadalo KOOPAMHAT U IMEPHEeHIUKYISIpPHON
IIJIOCKOCTAM

2x—y+3z-1=0, x+2y+z=0

3 CocraBuTbh ypaBHEHHE KacaTeIbHOM IIOCKOCTH K cepe
2 2 2
X +y" +z°=49

B TOYKEC

H(2,-3,6)

4 Hanucarb ypaBHEHHE IUIOCKOCTH, Mpoxozasmed uepe3 Touky M(1, -3, 4) u nepneHauKyiasipHON
IPsIMOi

2x—y+3z-1=0,
x+3y—-z+5=0.
5 Hamucarh ypaBHEHHME IUIOCKOCTH, Ipoxoasmei yepes touky M (1, -3, 4) U nepneHIUKYISIpHOU
IPsIMOi

x=1_ 'y z+2

2 -3 5

6 CocTaBUTh KAHOHUYECKOE ypaBHEHHUE TIPSIMOM, MMPOXOAAIICH uepes nBe 3aaanabie Toukn Al -2 1, B(3
1-1).

7 CocTaBUTh ypaBHEHHE NPSIMOM, mpoxosmiel depe3 Touky A(l —1 2), mapamiensHO TpSMOM
x-15=y-1-2=z+10.

8 IlpuBecTr K KAHOHUYECKOMY BUJLy YpaBHEeHHsI npsMoit {x+y-3z=0, 2x-3y+z-1=0.

9 U3BecTHBI ypaBHEHUS ABYX MpsAMBIX: X-2-1=y3=z-11, {x-y+1=0, 2x+y-5z+1=0. SBnstorcs nu 3TH
NpsiMble MapajIeIbHBIMU, IEPIEHAUKYIAPHBIMU? HaliTi yron Mexay STUMU IPSIMBIMHU.

10 Yepes touky M (1, 5, -1) mpoBecTy NpsiIMyI0 NEPHEHAUKYISPHYIO IPSIMON

x=2-3t,
y=-1+1¢,
z ==2t.

Tema 16. IIpeoOpaszoBanus npocrpancrsa (YK-1)



Jlekumus.
Addunrnasie npeobpazoBanms. JIpwkenus. [lomobus. Ilapannenpnsiii mepenoc. IloBopor. Cummerpun
OTHOCHUTENIbHO TOYKH, IPSIMON U TJIOCKOCTH.

IIpakTnyeckoe 3ansATHE.
NpOBOAMTCS B JOPME CEMHUHApa U BKIIIOUACT PELICHHE 3aja4 U YIIPaKHEHUH 10 00pasily, pereHue
BapUaTHBHBIX 3371a4 U YIIPAKHEHUH, BHITIOJHEHUE yepTexeit o TeMam: AdduHHbIe TpeoOpazoBaHUs.
Hewxenus. [logobus. [Tapannensusiii nepeHoc. [loBopor. CUMMETpHH OTHOCUTEIBHO TOYKH, MPSIMON
IIJIOCKOCTH.

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.

1 MoXHO ¥ B3aMMHO-OTHO3HAYHO OTOOPa3UTh: a) MOBEPXHOCTh KyOa Ha MOBEPXHOCTH APYTOro Kyoda;
0) moBepxHOCTH Kyba Ha cdepy; B) cdepy C BBIKOJIOTOM TOYKOW Ha IIOCKOCTh? Craenarhb
COOTBETCTBYIOILIUE PUCYHKH.

2 auel Touka O u ¢urypa F. PaccMoTpum Bce TOYKM NPOCTpPaHCTBA, CUMMETpHUHBIE Touke O
OTHOCHUTENBHO Bcex Touek ¢urypsl F. Kakyto ¢urypy onu oOpasyior, ecinu purypa F: a) orpes3ok; 0)
npsiMasi; B) IJIOCKOCT; T) TPEYTOIbHUK; 1) Ky0; €) map? OTBET MOSICHUTh HA PUCYHKE.

3 Hauwer touku A(3; 2; 1) u B(-1; 2; 6). Haittm xoopauHatel oOpa3a TOYKH B mpu KOMITO3HUITUH
IEHTPaTbHBIX cUMMeETpuid: a) ZAZO, 6) ZOZA, tae Touka O — Ha4asio KOOPIUHAT.

4 HapucoBaTb TpeyroiabHyI0 MUPaMHIy, UIMEIOLIYIO JIBE IIOCKOCTH CUMMETPHH.

5 B ky0e okpaiieHsl OJHMM LBETOM TpPH TpaHH, UMEMoNUe oO0uyro BepmnHy. CKOJIBKO IUIOCKOCTEH
CUMMETPHH UMEET OKpAIICHHBIA TaKUM 00pa3oM Ky0?

6 Toukn A m B pacnonoxeHsl B OHOM IOJYyNPOCTPAHCTBE OTHOCUTEIBHO JAHHOW IUIOCKOCTH M HE
nexxar B Hell. [locTpouTh B IIIOCKOCTH TaKylo TOUKY M, cymMMa pacCTOSSHUIM OT KOTOPOi 10 TOUEK A U
B Obua 661 HaMMEHbIIEH

7 B ocnoanuu nupamuasl PABCD nexut kBagpar ABCD. Pe6po PA nupamunbl nepneHIuKyIspHO e
ocHoBanwuto. Uepes cepenuny pedpa PB mposeneno ceuenue, napamiensHoe miockocta APD. Kakosa
IJI0IIAaAb C€YeHUs, eciu miowmaab rpanu APD paBna 487

Puc. 1

1 Touku D u E — cepenunsl pedbep AB u PC npasunsHoro terpasipa PABC (puc. 1); Touka O — neHTp
rpanu ABC. Jloka3are, uto npu BpameHusax Ha yroa 180° Bokpyr npsmoit DE u Ha yrier 120°, 240° n
360° Bokpyr mpsmoit OP nmawHbIi TeTpasap oroOpaxkaercs Ha cels (camocoBmerniaercs). Haittu
JIpyTHe BpallleHus1, IPU KOTOPBIX JaHHBIN TETPa’dIp CaMOCOBMEILAETCSI.
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1 Hoxazarb, uyTo mnpu BpameHusx Ha yrael 120°, 240° u 360° Bokpyr mnpsmonr ACl ky0
ABCDAIBICIDI (puc. 2) camocomemiaercsi. Haiitu apyrue BpaiieHus, Tpu KOTOPBIX JaHHBIA KyO
CaMOCOBMEIIAETCS.

2 IlocTpouTs TETpA’Ap, UMEIOLINI OHY OCb CHMMETPHH.

3 Han npaBuibHbIA TeTpadap PABC. IlocTtpouts ock cuMmMmeTpun GUTyphl, SBISIOMICHCS 00beTMHEHUEM
ckpentuBaromumxcst pedbep AP u BC npasunbsHOTro Terpasapa PABC.

4 Jlan npaBwibHbI TeTpasap PABC, touku P1, Al, Bl, Cl — uenrpsl ero rpanei. /lokazarb, 4To
terpadap P1A1B1CI1 nogoben Terpasapy PABC, naiitu k03¢ duiineHT 3Toro nogoousi.

Tema 17. lloBepxHocTH BTOporo nopsiaka (YK-1)
Jlexknus.

W3ydeHue 31IMIcon10B, THIEPOOTIOUIOB U MapaboIONI0B 10 UX KAHOHMYECKUM ypaBHEHUsM. [[umuHApEI
U KOHYCHl BTOpOro mopsnaka. [IpsmonuHeiHble 00pa3yromue [MOBEPXHOCTH BTOPOTO  MOPSJIKA.
Kanonmnueckue ceueHusI.

IIpakTnyeckoe 3ansATHE.

NpOBOAMTCS B OPME CEMHUHApa U BKIIIOUACT PELICHHE 3aa4 U YIIPaKHEHUH 10 00pasily, pereHue
BapMAaTUBHBIX 33/]1a4 ¥ YIIPa)KHEHUH, BBIIIOJIHEHUE UyepTexkell no Temam: M3ydeHue aaunconios,
runepOoIonI0B U MapaboIoUI0B MO X KAHOHWYECKUM ypaBHEHUSIM. LIMITMHAPHI 1 KOHYCBI BTOPOTO
nopsaka. Ipsmonunelinpie 00pa3yromiye MOBEpXHOCTH BTOPOro nopsiika. KaHoHHueckue ceyeHusl.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 HUccnenoBarh METOIOM CEUEHHM B M300pa3UTh MIOBEPXHOCTH BTOPOTO MOPSIIKA

x*+2y° —4z° -82z-8=0.
2 HccnenoBarh METOJJOM CEYCHUN M U300pa3uTh MOBEPXHOCTH BTOPOTO MOPSIKA
x*+y' -z -z-1=0.
3 HccnenoBarb METOIOM CEUCHHM M M300Pa3UTh MOBEPXHOCTH BTOPOTO MOPSIKA
2x* +2y° +z° -82z-3=0.
4 HccnenoBaTh METOJJOM CEYCHHUN M U300pa3UTh MOBEPXHOCTH BTOPOTO MOPSIKA
2x% +2y* +8z> —8z-8=0.

5 OmnpenenuTts, Kakasi MOBEPXHOCTh 3a/laHa YPABHEHHUEM



2 2 2
X 4+2y -4z -z-3=0.
Omnpenennutp, Kakas NOBEPXHOCTD 3a/1aHa YPaBHEHUEM

4x* +2y* —4z* -2z-3=0.

Tema 18. BBenenne B ananus. /lelicTBUTEIbHbIE YK CIIA.
DOyHKUUM 1eHCTBUTEILHOT0 nepemenHoro (YK-1)

Jlekumus.
JletictButenbHble 4ucia. M300pakeHue IEHCTBUTENBHBIX YMCENl Ha MpsAMOW. PacmmpeHus MHOXecCTBa
nercTBUTENbHBIX uncen. [IpomexyTtkun. OkpectHOocTH. AOComtoTHas BennuuHa. llemas m npobOnas dactu
yucna. Hexkoropeie CHMBOJIBI MaTreMaTu4ecKor JTOruku. OrpaHuYeHHbIE MHOKECTBA Ha TpsiMoi. [loHsiTue
oroOpakeHus U GpyHkuH. OYHKIIUNA AEHUCTBUTEIHHOTO TIepeMeHHOro. [ paduk GyHKIIMN 1eHCTBUTEIBHOTO
nepeMeHHoro. CrocoOsl 3aanus GYHKIUN JEHCTBUTEILHOTO MepeMeHHOro. Hekotopsie UMbl QyHKITHIA.
O6parnas pyuskmusa. Cyneprno3unus GyHKITAHN.

IIpakTH4Yeckoe 3aHATHE.
MPOBOAUTCS B (hopMe ceMUHapa U BKIIIOYAET pelIeHHe 3a/1a4 U YIPaXKHEHUH 1o 00pasily, pelieHme
BAPUATUBHBIX 3a]1a4 U YIIPA)KHEHUH, BBITIOJTHEHUE YepTexKeEHN 110 TeMaM: JleHCTBUTEIbHBIE YUCIIa.
N3o0pakeHne NeCTBUTEIBHBIX YUCEI HA TIPAMOU. Pacimpennst MHOXeCTBa JEHCTBUTEIBLHBIX YUCET.
[TpomexxyTku. OxpecTHOCTH. AGComoTHas BennunHa. Llenas u apoOHas yactu uncia. Hekoropbie CHMBOIIBI
MaTeMaTH4eCcKoi Joruku. OrpaHndeHHbIC MHOXKECTBA Ha TIpsiMoil. [ToHaTHe oTOOpakeHHs ¥ (PYHKITHH.
OYHKIIUN JEHCTBUTETHLHOTO TiepeMeHHoro. [ paduk GyHKIMN NeicTBUTENBHOTO TTepeMeHHOT0. CriocoOb!
3amanus QYHKIUN ACHCTBUTEIBLHOTO epeMeHHoro. Hekotopsie Tumbl GpyHkiui. O0parHas QyHKIHs.
Cynepno3urust GyHKIIHA.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1 Haiitu mpoMexyTOK, KOTOPBIi sBIsieTcst 00pa3oM oTpeska 1;3 mpu oToOpaxeHun

f=3x"+2.
2 Haiiti mpomMexXyTOK, KOTOPBI SBIIsIETCS 00pa3oM MHTEpBaia -2;3 mpu 0TOOpaKeHUH
f=2x"+1.
3 YcTaHOBUTBH COOTBETCTBUE MEXKIY ITPOMEKYTKAMU
a)-1;8;
0)-1;8;
B) -8;1;
r) -8;1.

1 UX o0pa3zaMu MpH 0TOOpaKEHUHN

y=2#;+4

A=0;6;
B=2:8;
C=2:8;
D=(0;6];
E=[2:8);
F=0;6.
1 Haiitu oGnacTb onpeneneHus GyHKIUU

y=+5—4x—-x> +l1g(x+3).
2 HaiiTu KOMM4YeCcTBO MENBIX YHUCET, MPUHAMISKAIUX 00IacT onpeaeeHus QyHKIH
[ 2
25—-x

r= x—5
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3 Haiitu Haubosnpiee 3HaYeHNE y U3 00IaCTH 3HAYCHUH (PYHKITH

y=-2x>—4x+4

4 Tlyctb fx=x . BeiOpars QyHKIIHMHN gX, IPpHU KOTOPBIX CIOkKHAs QYHKIUS gfX SABISIETCS YETHOM:
a) gx=3x; 0) gx=x+3; B) gx=3x4+2; r) gx=3X; n) gx=6x2.
[ToctpouTts rpaduku bynkui y1=3-x; y2=2-3sin 2x .

Tema 19. [Ipenen nocaenoBarenbHocTH. Ilpexesa pynknun (YK-1)
Jlekuus.

Cxongmuecs TOCIENOBaTENbHOCTH. beckoHeuHble mpenensl. YacTuuHble mpenenbl. EAMHCTBEHHOCTH
npenena. OrpaHM4EeHHOCTh CXOJSLIEHCS MociaeAoBareabHOCTH. Ilepexon K mpeneny B HEpPaBEHCTBAX.
Apudmernueckue JeHCTBUS HAJl CXOMSIIMMUCS TTocienoBaTenbHoCTsIMU. HeonpenenerHoctu. CXOnUMOCTh
MOHOTOHHOH TmocienoBarenbHOCTH. Yucmo e. Ilpemen ¢ynkmuum B Touke. I[lpemen ¢yHkIuu Ha
O0eckoHeuHoCcTH. beckoneunwsie mpenensl. Teopembl o mpeaenax. OgHOCTOpOHHHE Tpeaenbl. [lepBbrit
3aMevaresbHbIN npeaet. Bropoi 3amevarenbHblil Tpeaert.

IIpakTH4Yeckoe 3aHATHE.
MpoBOAUTCS B (hopMe ceMUHapa U BKIIIOYAET pelIeHHe 3a/1a4 U yIPaXHEHU 1o 00pasily, pelieHme
BAapUATUBHBIX 33/1a4 U YIIPAKHEHUH, BBIIIOJHEHUE YepTexel o TeMaM: CXOAsImuecs nocCiIe10BaTeIbHOCTH.
beckoneunslie nmpeaensl. Yactuunble npeaensl. EquHCcTBEeHHOCTH npenenia. OrpaHuueHHOCTh CXOASAIIEHCS
nocnenoBarenbHOCTH. [lepexon Kk mpezeny B HepaBeHCTBaX. ApuMeTuuecKkue JeHCTBUS Hall CXOASIIUMHUCS
nocienoBarenbHoCcTIMU. HeonpeneneHnoctu. CXOQuMOCTh MOHOTOHHOM MOCJIEI0BATEIbHOCTH. YHCIIO €.
[Ipenen pynkumm B Touke. [Ipenen Gpynkmum Ha 6eckoHeuHOCTH. beckoHeuHble peesbl. TeopeMbl 0
npenenax. OnHocTopoHHKE npenebl. [lepBolii 3aMeuaTenbHbIi peaen. Bropoii 3aMmevyaTenbHbIi Tpeaet.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 IlocnenoBarenbHOCTh an 3aJaHa pPEKYPPEHTHBIM cooTHomleHueM antl=3an-4, al=3. Haiitu
YETBEPTHIM YIEH ATOU MOCIEN0BATEIIBHOCTH.
2 OnpenenuTh OOMIUI YJICH MOCIEI0BATEILHOCTH

7
19_19 PN
9 8 -

a) an=3n-2n2; 0) an=-1n+13n-2n2; B) an=-1n3n-2n2; r) an=-1n+13n+2n2.
1 BwiOparh HHTEpPBaAJI, KOTOPHI MOXKET SBIISATHCS £-OKPECTHOCTHIO TOUKH

x=5,3
a) 5,3;5,7;
0) 4,9;5,3;
B) 5,1;5,5;
r) 5,1;5,8.
1 BbIOpaTh MHOXKECTBO, KOTOPOMY MOKET NMPHHAJJIEKATH €-OKPECTHOCTD YUCIIA (TOYKN)
x=-4

a)(-5;-4]-4;-3; 06)-6;-2\[-4;0); B)-5;-3-4;-2; 1)-6;-2\[-3;-1).
1 3amaHo MHOXKECTBO TOYEK HA YHCIOBOU MPSIMOIA:



U
Il

0,3

e=-0,25

f=-1

. Ol'[peI[eJ'II/ITB KOJIMYCCTBO TOYCK 3TOI'0 MHOXKCCTBA, IPUHAMJIC)KAINUX E-OKPECTHOCTHU TOUKHU

x=1
, €CIIN
=11
2 Haiitn
lima,
, €CIIU
a . +3
a, =0, a, = ”_14 , neN
3 BeraucauTs npeaen:
a)
. nt+5
lim ;
n—0 n _1
0) 3-4n2n-33-n+33 ;
B) n!ntl1!-n!;
r)
o 2xt—x+1
111’1’12—
x>0 x© 42x =5
1)
2
. X +x-3
hm—
=l x+5
e)
. 3
Ihm ——
-3 2x—6
)
Coxt=3x+2
Iim ———

il X0 —4x+3



a)

. ( 1 6 j
lim -—
x—3 x_3 X —9

1 YcTaHOBUTH COOTBETCTBHUE MEXKAY MpeEeTIaMH MOCIEeI0BaTeIbHOCTEN

1) n+12-n-124n-1 ; 2); 3);

4)
" X 3HAYCHUSIMHU

a) 0; 0) oo; B) —1,5;
1 YcTaHOBUTH COOTBETCTBHE MEXIY MpeaesiaMu (PyHKITHI
1)
oxT+4AxT +1
lim — ;
10 3x7 +2x° +2
; 2)
. X +6x+2
1111’13—
oo x° +4x +1
5 3)
. oxt+6xt 42
lim

X—>00 x3

r) 1;

+2x% +x
;4

o 6x +2x% +3
lim

oo 3y 4+ x—1

1 UX 3HAYCHUAMU
a) 1; 0) 0; B) 2; T)
3
;o)

; e) oo.
1 Haiftu nocrosiHHbIC a U b U3 yciaoBus

2
lim(x +1axbj:0
xoo| - x+1

2 BplyuciauTh npeaen:

o) — oo,
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6)

)

a)

lim 5%

x—-2-

lim 4=V +x
x—)+ool_i/;+2\/;

sin 3x

Iim
x—0 4x

. l—cosx
hm——
x—0 X

5x
lim(l + 4 j
x—3

X—> 0

. 2x—arcsinx
lim
=0 2x 4+ arctgx

1—+/1+ x>

2

lim

x—0 X

2
. e -1
lim———
x—0 X

lim sin(x —1)

X—>0 x_l

1C NIOMOIIBIO BTOPOT'O 3aME€YaTCIIbHOTO MPCACiia U CHGIICTBI/II\/'I N3 HCT'O BBIYUCIIUTDH MPCICII:

lim( 1+1)
¥ 3x
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0)
x-9
. ([8x+4
lim| ———
x| 8y —3
B)
o (2x+7)
lim| ——
x>0\ 2x -9
r)
2 2x+1
) 4x° —Tx+5
lim 5
ol 4xT +5x
)
1/x
lim(1+2x)
x—0
e) l+sinx x ;
x) e3x-1In 1+2x ;
3) e3xsin 4x In 1+sin x
W)
3x X
. e —e
lim—

>0 arctg 2x

Tema 20. HenpepbiBHOCTB. JiieMeHTapHble pyHknnu (YK-1)
Jlexknus.

HenpepbiBHOCTS (yHKIIMU B TOUKe. HenpephIBHOCTh (PyHKIIMHM Ha MHOXKECTBE. Apu(pMETHYECKUE TEHCTBHS
HaJ HemnpepblBHBIMU (yHKIMsIMU. HenpepbiBHOCTH cynepno3uiiui. OJHOCTOPOHHSST HEMPEPHIBHOCTS.
Touku pazpeiBa. Teopema 00 oOpamenun ¢ynkuuu B 0 (I teopema bonpumano-Komm). Teopema o
npomexxyTouHoM 3HaueHuu (I Teopema bonbiano-Komm). Teopema 0 MHOXKECTBE 3HAUEHUN HENPEPHIBHOM
¢ynkumu. HenpeprsiBHOCTH 00paTHO# (hyHkumu. OOparHble Tpuronomerpuueckue ¢yHkuuu. Teopema o0
orpannueHHOCTH HenpepwsiBHOU (yHkimu (I Teopema Beiliepmrpacca). Teopema 0 HanOoIbIIeM 3HAYCHUH
(Il Teopema Beiiepmirpacca). Crenenb. Crenennas ¢yHkuus. IlokazarensHas ¢yHkuusa. Jlorapudm.
Jlorapudmuueckass ¢ynkuus. IunepOonmmueckue ¢yHkuuu. Hekoropele 3amedarenbHbIe MPEIEIbL,
CBSI3aHHBIC C IIEMEHTAPHBIMH (DYHKLHSIMHU.

IIpakTnyeckoe 3ansATHE.
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pOBOAMTCS B JOPME CEMHUHApa U BKIIIOUACT PELICHHE 3aj1a4 U YIIPaKHEHUH 10 00pasily, peieHue
BapUaTHBHBIX 337a4 U YIIPAKHEHUH, BHIIOJHEHUE YepTexeil o TeMam: HernpepbIBHOCTD (PyHKIIMH B TOUKE.
HenpepbiBHOCT (yHKIIMN Ha MHOKECTBE. ApudmMeTnueckue AeUCTBUS HaJl HENPEPHIBHBIMU (DYHKIUSMHU.
HenpepsiBHOCTE cynepnio3unuu. OJHOCTOPOHHSS HEMIPEpBIBHOCT. Touku pa3pbiBa. Teopema 00
obpamennu ¢pynkiun B 0 (I reopema bonbriano-Komm). Teopema o nmpomexxytounom 3nauennu (11 reopema
Bonbriano-Komm). Teopema o MHOXKECTBE 3HaU€HUI HenpepbIBHOM (hyHKIMU. HempepbsIBHOCTH 00paTHON
¢yukuuu. O6parHble TpuroHomeTpuieckue GyHkuuu. Teopema 06 OrpaHMYEHHOCTH HENPEPHIBHOU
¢ynkuuu (I reopema Beliepmtpacca). Teopema o naubonsinem 3nauennu (11 reopema Beiiepiutpacca).
Crenenb. Crenennas ¢ynkuus. [lokazarensnas Gynkuus. Jlorapudm. Jlorapupmuueckas pyHKIus.
I'unep6onnyeckue pynkuun. Hekotopsie 3ameyarenbHble MPeelibl, CBI3aHHBIE C AIEMEHTAPHBIMU
GbyHKIUAMY.

3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThI.
1 Haiitu npupaienue

Ay
byHKIIH
2
y=-x
IIPY U3MEHEHUHU 3HAY€HUs apTyMEHTa OT
-2
1o 3.
2 VYka3aTbh BepHbIC YTBEPKICHHUS, €CITU
x—1
a)
sin x ~ X
; 0) sin x-1 ~x-1; B) sin x+1 ~x+1; T)
L1
SiIn — ~—
X X
1 M3BecTHO, 4TO MpH
X=X,

OECKOHEYHO MaJbIe X U X YJOBJIETBOPSIOT YCIOBHIO:

tim 2% 1000

XX ﬁ ()C)

. Kaxoe u3 crnenyromux yTBEpKIEHUN BEPHO?

a)

o (x)
0oJiee BBICOKOTO MOPSAKA MAJIOCTH, YEM

B(x)
5
6)

o (x)
0oJiee HU3KOTO MOPsIKA MAJIOCTH, YeM

B(x)



o (x)

B(x)

OJTHOTO TIOPSI/TKA MaJIOCTH;

r)
a(x)
n
B(x)
OKBUBAJICHTHBI,
hy)
a(x)
nu

B(x)

HEJb3s CPAaBHUBATD.
1 W3 nepeyucieHHBIX 3HaUE€HUI apryMeHTa BbIOpaTh TOUKH Pa3pbiBa APOOHO-PAMOHAIBHON (pyHKIMK

y=x+3xx+1:
a)
x=1
; 0)
x=0
; B)
x=-1
; r)
x=-3
.il.'_ji
."“\\
V 0 \ %
Puc. 3.
1 Haiiti gucno Todyek pa3psiBa (PyHKIHMH, 3aJaHHON Ha OTpe3ke a;b, rpaduk KOTOpoil uMeet BH (pHuC.
3).
2 OmnpenenuTh KOTUYECTBO TOUCK pa3pbiBa (QyHKIIMH
x—2

Y 1) +4)

3 H3BecTHO, 4TO

lim f(x) =0
x—c—0
u
lim f(x) =10
x—c+0

. Kakoe u3 crnenyronmx yTBepxaeHuit BepHO?



a)

x=c
— TOYKa YCTPaHUMOT'O pa3phIBa;
6)

xX=c
— TOYKa pa3pblBa IEPBOTrO POJa;
B)

x=c
— TOYKa pa3pbIiBa BTOPOTO POJIA;
r)

xX=c

— TOYKA HEMPEPHIBHOCTH.
1 VYka3zaTh, Ha KAaKOM U3 TAHHBIX OTPE3KOB YpaBHEHUE

lgx+x-2=0
MMEET ACHUCTBUTEINBHBIA KOPEHB:
a) 1;2; 0) 2;3; B) 3;5; T') NeUCTBUTEIIPHBIX KOPHEH HET.
1 BberuucnuTh npeen uppanuoHaabHON (GyHKIUH:
a)
oA x+3-2
lim—
x—>1 X — 1
0)
) 2—-x-2
lim > A~
> -2x" +3x+2
B)
o 3—4x+5
lim
41— /5-x
r)
oAl x—1
lim——

1) X-X2-x+1;
e) 5x+4-25x2-x+2.
1 Beraucnauts npenen TpaHCICHACHTHONW (DyHKIINH:
a)
. sin7x
lim———
=0 [4x

6)
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sin x

lim
x—0 tg 2 X
B)
. sin3x-cosSx
Iim
x—0 tg X
9
. 1—cos2x
lim——
=0 ]—cosx
)
) sin4 x
lim—
=0 fx+1-1
)
. .2
lim (x —3)sin—
X—> 0 3 x
%)
tg® Sx
lim _
x=>03x-8IN2X-COSX
)

.3 2
i XS0 4x-tg”3x

2 .
x>0 cos x” - arcsin 8 x°

n) sin 9x-9 -8x2+6x-2 .
1 Beraucaute npenen:

a)
n+3
lim (1 + ij
n— — 0 n
0) 1+4x3x-5x2+3x ;
B)
I sin (1—x)

N



sin x

1im( 2x_1j ’

X—>0

)
) 5n—n’
lml——T———
n—o 2n’ +3n
€)
. sin2x-2sinx
lim
=0 xIncos5Sx
xK)
. x-—sinx
lim ——
X—> 00 1 P Sx
3)
x-3
lim e** 2
x—2-

b
n) x2-3x+7x-72 .
1 Haiitu Toukm paspeiBa (PyHKIIMH, YCTAHOBUTH HMX XapakTep U MOCTPOUTH Tpaduk (yHKIUU B
OKPECTHOCTHU TOYEK pa3phIBa:

a)
y=10""
0)
2x—-1, npu xe(-2;0],
y=<-1, npu x€(0;3),
—-x+5, npu xe[3;0);,
B)
2x+1
y=—717 7
x*=5x+6
r)
1gx
y=—
X

Tema 21. MuddepeHunanbHoe HCHUCTeHNe (PYHKIHNH OTHOTO MEPEeMEHHOI0.
IIpoussognas. (YK-1)
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Jlekumus.
Onpenenenve MNpou3BOAHOW. [eomMeTpuyeckuid CMBICT TPOU3BOAHON. YpaBHEHHE KacaTeIbHOM.
MexaHudeckuid CMBICT TPOu3BOAHON. [Ipon3BogHBIE HEKOTOPHIX 3JeMeHTapHBIX (yHKImiA. Teopema o
nuHeitHOM mnpubnmxkeHnud. CBsS3b MEXIy HeNpepblBHOCThIO U auddepeHuupyemMoctrio. IlpaBuna
BBIYMCIICHUS  mpou3BogHOM. I[IpowsBomnas cymepmosuruu. [IpowsBogHasi oOpaTHOW — (QYHKITUH.
[IpousBoaHble 00paTHBIX TpUrOHOMEeTpHueckuX (yHKiuN. DyHKUMU, 3alaHHBIE MapaMETPUUYECKHU, U UX
muddepennrpoBanue. [Ipon3BoIHBIE BBICIIUX TOPSIKOB.

IIpakTH4eckoe 3aHATHE.
MpOBOAUTCS B (hopMe ceMUHapa U BKIIIOYAET pelIeHHe 3a/1a4 U yIPaXHEHU 1o 00pasily, pelieHme
BApUATUBHBIX 3a]1a4 U YIIPA)KHEHUH, BBITIOJTHEHUE YyepTexel mo TeMam: OnpeaeneHne Npou3BOIHOM.
['eomeTpuueckuii CMBICI MPOU3BOAHON. YpaBHEHHE KacaTeIbHOW. MeXaHUYeCKHU CMBIC MPOU3BOAHOM.
[Tpon3BoaHBIC HEKOTOPHIX dJIEMEHTAPHBIX PyHKIHHI. Teopema o TMHEHHOM TPUOIMKEHUH. CBA3b MEXKITY
HENpepBhIBHOCTHIO U quddepeHunpyeMocTsio. [IpaBuna Beruucienus npousBoaHoi. [Iponssonnas
cynepno3unuu. [IponsBonnas obparnoit pynkuuu. [IpouzBoaHbie 00paTHBIX TPUTOHOMETPHUUECKHUX
¢byskuil. @yHKIMY, 3aJaHHbIE TapaMeTpudecKku, U ux auddepenupoBanue. [Ipon3BogHbIE BBICIINX
MTOPSIIKOB.

3ajanus 1J151 CAMOCTOSITEIbHOM PadoThlI.

1 Tlonp3ysich onpeneneHneM IpOnu3BOAHON 10Ka3aTh, YTO:

a)
(x*)'=2x;
0)
(cosx’)' = —2xsinx’.
1 BpryuciauTh Npou3BOAHYIO
N
GbyHKINU:
a)
» = sin(3x) - —=;
X
0)
y=cos(6lnx)+ctgx’;
B)
y = In xarcsin x — x° ctg x;
r)
y = log, (sin x*);
JI)
y = tg(xlgx);
e)
y = (sinx)*”";
)
y=x"ctg’ xJJ9+e™;
3)
y = arctg(x*");
1)

x>+’ =sin(xy).



1 Haiitu nuddepenuunan

dy
byHKUIMH:
a)
y = arcsin(0.2x);
6)
y=xe,
B)
y=daTer
r)
y=InG-x");
1)
lgx
Y= 7;
e)
_tgx
Jx
1 C momompio auddepeHnnana mepBoro mnopsaka HAHTH NPUOIMKEHHOE 3HAUYEHUE CIEAYIOIeH
BEJINYMHBL:
a)
V1.03;
6)
sin 274,
B)
0.997;
r)
log,2.01.
Tema 22. OcHoBHBIe TeopeMmbl TH(epeHINATBHOI0 HCYHCTCHUSA U
HX NPUJIOKEeHHs K uccjaenosanuio pynkuuii (YK-1)
Jlexknus.

YcnoBue nocTostHeTBA (DYHKIMN. YCI0BHE MOHOTOHHOCTH (DYHKUIMH. MakcUMyMbl 1 MUHUMYMBI (DYHKIIHH.
HeoGxonumoe ycnoBue skcTpemyMma. JlocTtarouHble ycloBHs 3KcTpemyma. HauGosbliee n HauMmeHblee
3HaueHust QyHKIuH. Bemyknocts ¢ynkuuu. Toukm mnepermba. Cxema HCCIeNOBaHUS W TOCTPOEHUS
rpapuka Qynknun. Teopema Pepma. Teopema Pomns. Teopema Jlarpamxka. Teopema Kommu. IIpasuio
Jlonuransa. @opmyna Teinopa. Onpenenenne auddepennnana. ['eomerpudeckuii cmbicn auddepennunana.
JuddepeHnnansl BHICIINX MOPSIKOB.

IIpakTnyeckoe 3ansATHE.
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pOBOAMTCS B JOPME CEMHUHApa U BKIIIOUACT PELICHHE 3aj1a4 U YIIPaKHEHUH 10 00pasily, peieHue
BapUaTHBHBIX 3371a4 U YIPAKHEHUH, BHIIIOJTHEHUE YEPTEXKEN 0 TeMaM: YCIOBHUE MOCTOSTHCTBA (DYHKIIUI.
YcnoBre MOHOTOHHOCTH (yHKIMH. MakcuMyMbl 1 MUHUMYMBI GyHKIUH. HeoOxonumoe ycnoBue
sKcTpemyMa. JloctaTrouHble yCinoBus skcTpeMyma. Hanbonpiee 1 HauMeHsblee 3Ha4yeHus (QyHKINH.
Beimyknocts ¢pynkuun. Touku neperuda. Cxema uccienoBaHus ¥ noctpoeHus rpaduka pynkuuu. Teopema
®epma. Teopema Ponns. Teopema Jlarpanxa. Teopema Komn. ITpasuino Jlonurans. @opmyna Teitnopa.
Onpenenenue nudpdepenuana. [eomerpuueckuii cmbicn quddepennuana. Anddepennnans: BpICIINX
MIOPSIAKOB.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1 Ha orpeske [0,4] kpuBas 3a1aHa ypaBHEHUEM

2
y=x"-2x+4
. Haiitu aGcruccy Touku KpuBO#, B KOTOPOH KacaTelnbHAs MapajuiebHa XOPpAe, COSAUHSIIOMIECH KOHIIBI
9TOU KPUBOMU.
2 Ha orpe3ske

T
t e 0,5
KpHBasi 3a/laHa TapaMeTPUICCKUMH YPaBHCHUSIMH

3 :
X=—=cost, y=sint

V2

. Haiit opauHaTy TOUYKM KpUBOM, B KOTOPOH KacarelbHas MapajijiesibHa XOpAe, COSAUHSIOMEN KOHIbI
9TOU KPUBOMU.
3 BrIOpaTh BIpaKeHHUsI, KOTOPHIM OyIeT paBeH
lim
=0 arctg x

1—cosx
2

, €CJIM K HeMy IPUMEHHTD npaBuio Jlonurans:
a) sin x 1+x22x ; 0); B) ; r)0,5.
1 IlpoBepuTh cripaBeNIUBOCTh TeopeMbl Pouts it GyHKIUN
fx=x+1x+2x+3.
1 IlpoBepuTth cripaBeyIMBOCTh TeopeMbl Jlarpamxka s pynkuuu fx=In x Ha oTpeske 1;e.
2 OObwsicHUTD, TOUueMy HeBepHa dhopmyia Komm ms dyrknuii fx=x2 n gx=x3 Ha oTpe3ke -1;1.
3 Beruucnuthb npeaen GyHKIUH:

a)
Cox =3x " +5x-3
lim : ;
-l 2x” +3x" —5x
0)
. 1—-2sinx
lim ——
x>r/6 coS3x
B)
. Xx-—arctgx
11m—3g
x—0 x

r) n-2x In 1+1x ;
1) arcsin X X



e)
. Insin2x
Iim —_—
x=>0 Insin x
xK)
|
. 2
lim| ——ctg” x
x—0 x
3) In x-1 mx ;
1) X sin 2X .
1 Paznoxuth MHOrOUsIeH PXx=x5-2x4+x3-x2+2x-1 mo creneHsmM aBy4sieHa

x—1

2 Jlana pyHKIms
P(x)=x" -3x°+x*+2
. Haiitu mepBbIie Tpu uneHa paznoxeHus o Gopmyse Teinopa B OKpECTHOCTH TOUKH
x, =1

. [logcunTars TpUOIMKEHHO

P(1,03)

3 Hamnucars ¢popmyny Teiinopa 3-ro nopsaka st pyHKIMN

X
y =
x—1
B OKPECTHOCTH TOYKH
Xo
=2.
4 Hanucats popmyny Teitnopa -ro mopsaka st pyHKIuu
3
y=xInx
IO CTETICHSIM
x—1

5 IlpoBepuTb, 4TO OMMOKA, KOTOPAs MOTYYAETCs IPU BHIYMCICHUN 3HAYCHUN (YHKLIUU

sin x
o ¢opmyiie
. X 3 X >
Smx~x——+—
31 5!
, oynet menbie 0,000001, ecau yron x menbiie 28°. [1oab3ysch STUM, BEIYHCITUTH
sin 200

C MCCTbIO BEPHBIMU 3HAKAMMU.
6 UccnenoBarh (pyHKIMIO U IOCTPOUTH €€ TpaduK:

a)
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y=x(x’-1)’
0)
_x+l
x2+1
B)
_ 1
Y G Dx-3)
r)
y=3/2x2—x3
)
y=xe"
e)
_In|x|-1
In|x|+1
)
y=x>=T|x+1|+3
3)
y=x*/(x*+1)
)

—X

y=2Xxe

Tema 23. UHTerpanbHoe ucyucjeHne (PyHKIUIA OTHOTO IepeMEeHHOro.
Heonpenenennsiii nuarerpa (YK-1)

Jlexknus.
[Tonsatue nepBooOpazHoii. OnpeneseHne HEONpeIeIeHHOTO HHTErpaia U ero cBoicTBa. Tabnuiia OCHOBHBIX
UHTETpaoB. 3aMe€Ha IMEPEMEHHBIX B HEONPEACIIEHHOM WHTerpane. MHrerpupoBanue no dyactiM B
HEOIpeJeIecHHOM uHTerpaie. MHrerpupoBaHue mpocThiX JpoOel. MHTerpupoBaHue panroHAIBHBIX
¢byukuuii. VHTErpupoBaHHE HEKOTOPHIX HpPpPALMOHAIBHBIX (YHKUWH. HHTErpupoBaHHe HEKOTOPHIX
TPUTOHOMETPHUECKHUX (DYHKITHIA.

IIpakTH4eckoe 3aHATHE.
MpOBOAUTCS B (hopMe ceMUHapa U BKIIIOYAET pelIeHHe 3a/1a4 U yIPaXKHEHUH 1o 00pasily, pelieHme
BapUaTUBHBIX 3a/1a4 ¥ YIIPAKHEHUH, BBITIOJTHEHUE YepTexeit o TeMaM: [loHsaTHe mepBooOpa3HOI.
Ompenenenre HEONPEIeICHHOTO HHTETPpaja U €ro CBOWCTBa. TabauIla OCHOBHBIX HHTETPAJIOB. 3aMeHa
IIEPEMEHHBIX B HEOIIPEAEIIEHHOM UHTerpasne. MIHTerpupoBaHue mo 4acTsM B HEONPEIEIECHHOM UHTETpaJe.
HNHuTerpupoBanue npocThix Apodeit. HTerpupoBanue pannoHaabHbIX GyHKImi. UHTErpupOBanme
HEKOTOPBIX UpPAIMOHATIBbHBIX PyHKIMNA. THTerprupoBaHie HEKOTOPHIX TPUTOHOMETPUYECKUX (PYHKIIUH.
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1

A

o)

10

11

12

13

14

15

16

17

18

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
B 3amavax 1. — 30. BBIYMCIUTH HEONPEICICHHBIM HHTETPAL.

x2+2x+3cos x dx.

x+2xx-3dx.

J-2 V1-x?
e °

R
'[\/2x—1 o
x2
'[x6 —x +1dx.

J‘ x arcsin x

N

1
et

J.cos“ xdx.

_[cos{cosfdx.
2 3

I ! dx.

xv5x2 = 2x+1
J‘ dx
A3x+5 '

_[3 5 —2xdx.

J~ dx

cos?*(2-3x)

J‘arftgxdx.
x 41

J‘ﬂ 2lnx + 3 dx
X

_[ 2x+1)dx

,/x2+x+1.
I 3,/3x+

1+33x+

Nerea
I \/2xi+ dx.
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19 j(1+e3")2e3xdx.
20
j x*log , xdx.
21 Jxarcsinxdx.
22 szln(x+l)dx.
23 j 3x+2
x(x+1)°
24 dx
I#-
x(x°+2)
25 I xdx
(x=1)2(x+1)
26 dx4-5x4.
2y J. 37— 3xdx.
28
1—4+x°
| RAS N
4+ x
29 J.(x+1)21nxdx.
30 J- xdx
x -1
Tema 24. OnpenesieHHbI HHTETPAJL.
IpuiioxkeHus onpenejneHHOro uHTerpasa. HecoocrBeHHble HHTErpaJibl.
(YK-1)
Jlekumus.

Onpenenenve ONPENEICHHONO HWHTErpaja. [eoMeTpuuecKHil CMBICT —ONPEAEJIEHHOrO0 HMHTEerpasna.
JluHeiHOCTh OmpeneneHHOro MHTerpaja. AJMTUBHOCTH OIpPENEICeHHOr0 MHTerpajiga (1o MPOMEXYTKY).
HepaBenctBa s ompenesieHHOro uHTerpaina. Teopema o cpeaHeMm 3HadeHuu. Murterpan 1o
OpPUEHTHPOBAaHHOMY  OTpe3Ky. MHrerpan ¢  nepeMeHHbIM  BepxHUM  npenenoMm.  Popmyna
Hrerotona-Jleitoania. 3aMeHa mepeMEeHHON B OIPEAEICHHOM WHTerpasie. MHTerpupoBaHue MO YacTsIM B
ONpENEICHHOM HMHTErpasie. Belunciaenue miomaay B J€KapTOBbIX KOOpAMHATAX. Beruucnenue miomanu B
MOJISIPHBIX KOOpAMHATaX. BeruncieHne o0beMOB ¢ MOMOIIBIO ONpezesieHHOoro nHrterpana. CrpsmiisieMble
kpuBble. JlnmvHa Taakod kpuBoH. [lmomanps moBepxHOCTH BpamieHus. MHTerpanbl mo OECKOHEYHOMY
npoMexyTKy. IHTeTpan oT HeorpaHUYeHHOU (PyHKITHH.

IIpakTH4eckoe 3aHATHE.
MpOBOAUTCSA B (hopMe ceMUHapa U BKIIIOYAET pelIeHHe 3a/1a4 U YIPaXXKHEHUH 1o 00pasily, pelieHme
BAapUATUBHBIX 33/1a4 U YIIPAXKHEHUH, BBINIOJHEHUE YepTexel o TeMaM: OnpeaeraeHue onpeaeseHHOro
uHTerpasa. [eoMeTpudecKkuii CMbICI ONIPEACICHHOTO HHTErpaia. JIMHEHHOCTh ONpPEeIeICHHOTO0 HHTErpaa.
AJIUTHBHOCTH OTIPEIETICHHOTO HHTerpaa (1o mpoMexxyTKy). HepaBeHcTBa A1 onpeaeneHHOro
uHTerpana. Teopema o cpeHeM 3HadeHnu. IHTerpa no opueHTUpOBaHHOMY OTpe3Ky. MHTerpai ¢
NepeMeHHbBIM BepXHHUM npenenoM. @opmyna Hetorona-JIeiitOHuia. 3ameHa nepeMeHHOM B ONPEICIICHHOM
nHTerpase. MHTerpupoBaHue 1o 4acTsM B ONPENEIEHHOM UHTerpajie. Berancinenune miomany B
JIeKapTOBBIX KOOpAMHATAX. Bbyrcienue miomaan B MOJISIpHBIX KOOpAuHaTax. Beruucienue o0beMoB ¢
MOMOIIBIO ONPEETEHHOro HHTerpana. CropsiMisgemMble KpuBble. [[nuHa miaakoi kpusoil. [1nomans
MOBEPXHOCTH BpalieHus. iHTerpansl no 6ecCKoHEUHOMY POMEKYTKY. IHTerpan oT HeorpaHUUeHHOM

(hyHKIIUN.
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3ananus 1J151 CAMOCTOSITEILHOI padoThI.

B 3amavax 1. — 20. BBIYKMCIUTD ONPEAEIECHHBIA HHTETPAI.
1

Ixze_xdx.

—
+
=
+

-7[ dx
01+31/x+1.

2
jmu%+@dn
0

ijzdx
0x+1'
0

I xe “dx.

-1

j- dx

2 2x7+6x+11

1
_[ arctgxdx.

0

Lom N2
JMW
S2-x

1
I 4 x arcsin xdx.
0

In8
dx

h‘Lw/l+ex.

xcos® xdx.



122x-310dx.

Ixcosfdx
0 2

dx

X+4/Xx 1

O Ly L

x* sin 2xdx.

o'—._;;‘:]

2
d
I2jc62)i1'

1
0
j 9x” In(x + 2)dkx.
-1

1 Haiftu nomaapb GUrypbl, OrpaHi4eHHON JTMHUAMHI

y> =2x+1, x—y-1=0.

2 Haittu miomanp GUrypsl, orpaHUYECHHON JTUHUSIMHI

x=1
x=5
y=—y=0
X
3 Haiitu nomanp, orpaHUYEHHYIO ITapadoioi
2
y=4x—-x

n ocero Ox.
4 Haiitu iomaap (GUrypbl, OrpaHHYCHHON JTMHUAMHI

1
yzfﬂyzgj,yzszO,x=3

5 Haiitu niomane GUrypsl, orpaHU4eHHON JyraMu nmapadoi

X
y=—
4
u
¥2
y=3-=-
2
6 HaiiTu miomaas, orpaHU4YEHHY0 KPUBBIMU
X —X
y=e , y=e

U PAMOit
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x=1

7 HaiiTu mmoniagps CErMeHTa, OTCEKaeMOro MpsiMOr
y=-x
OT MapadoJIbI

y=2x-x"

8 Haiitu momaas GUrypsl, OrpaHUIYeHHON KPUBOU
p = asin4e.
9 Bpruncnuth 00beM Tella, 00pa30BaHHOTO BpallleHHEM (PUTyphl, OTpaHUUEHHON JTUHUSIMU
y=x(4-x), y=0
BOKpyT ocu Oy.
10 Haiitu qynny nyru kpuBoit y2=16x ot Touku (0;0) 1o Toukn 2;42.

Tema 25. Paabl. Uncsosbie psaabl (YK-1)

Jlexknus.
[lonsiTue uymcioBoro psaa. Yactuunble cymMmbl. CXOAMMOCTh YHCIOBOrO psAna. leomerpuueckas
nporpeccus. Heobxomumoe ycnmoBue cxomumoctu. ['apmonmueckuit psa. Kpurtepuit Komm cxomumocTu
psana. ClnoxeHue psaoB U YMHOXKEHUE psfa Ha yucio. OcTaTok psaa. Paasl ¢ MOJ0KUTEIBHBIMHU YICHAMMU.
[Ipu3Haku cpaBHEHUS PSAIOB C MOJOKHUTENbHBIMH wieHamu. [Ipu3Hak [lamamOepa CXOIUMOCTH PSIOB C
MOJIOKUTENIbHBIMUA  wiieHaMH. [lpusznak Komu cXoguMOCTH pSIOB C  TMOJOXKHUTEIBHBIMH  YJICHAMHU.
WNHTterpanbHbld MPU3HAK CXOJUMOCTU PSAOB C MOJOKUTEIBHBIMH UYJICHAMU. 3HAKOUEPEIYIOIIUECS PSIbL.
[Tpusnak JleiiOHMIa. AOCOMIOTHO CXOASIIMECS psAIbl. YCIOBHO cxomsmumecs psansl. [lepemectutensHoe
CBOMCTBO aOCOIOTHO CXOASALIMXCS PSIOB. YMHOKEHUE PAIOB.

IIpakTH4Yeckoe 3aHATHE.
MpOBOAUTCS B (hopMe ceMUHapa U BKIIIOYAET pelIeHHEe 3a/1a4 U YIIPaXHEHUH 1o 00pasily, pelieHme
BApUATUBHBIX 33/1a4 U YIIPAXXHEHUH, BBINIOJHEHUE YepTexeil o TeMaMm: [loHaTHE YncaoBoro psaaa.
YacTtuanabie cyMmMbl. CXOIUMOCTB YMCIIOBOTO psia. [‘eomerpuueckas nporpeccusi. Heobxonumoe ycioBue
cxonumoctu. ['apmonnueckuit psg. Kpurepuii Ko cxoqumoctu psina. CioxkeHHE psiioB 1 YMHOKEHHUE
psina Ha yncio. OcTtartok psaaa. Psaabl ¢ monoKuTenbHbIMU 4ieHaMu. [[pu3Haku cpaBHEHUS PSAIOB C
MOJIOKUTENbHBIMU uieHaMHu. [Tpusnak Jlanambepa cXOAUMOCTHU PSIIOB C MOJOKUTEIbHBIMU YWICHAMHU.
[Tpusnak Komm cXoquMoOCTH PSAIOB € MOJOKUTEIbHBIMY WieHaMu. IHTerpaabHbli MPU3HAK CXOUMOCTH
PSAIIOB C TIOJIOKUTEIBHBIMY YjieHaMU. 3HaKodepeaytouecs psaasl. [Ipuznak JleiiOauia. AGCOIIOTHO
cxofsImuecs psaabl. YCIOBHO cxosmuecs psaabl. [lepemectutenbHoe CBOMCTBO a0CONOTHO CXOAAIIUXCS
PAIOB. YMHOXKEHHE PSIOB.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
B 3agauax 1. — 8. uccinenoBarh Ha CXOOAUMOCTb.

HMeeaenoBars HA CXOIHMOCTE!



Heenenosark Ha CROJHUMOCTER.

Heenenosark Ha CROJHUMOCTER.

n ' 1 In—
1) Z Q?:/: 'l; Z]Z{_l}nﬂm; S}Z{—ljﬂﬂi

T 1 . n 1 L d n+1 ni;
S]Zﬁn‘t% - 6}2(—1] = I]Z{—lj o’ 8

Heenenosark Ha CROJHUMOCTER.

Heenenosark Ha CROJHUMOCTER.

Voo v 1 _ pe1on —2 (==
)% S DS g T oy
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6
HeenenoBarh Ha CXOJMMOCTh:
\/ﬁ .0 n+l1 1 i ﬂ—]?'” ﬂ:lfﬂ_
1 ) 1 n3 (—1)"
w et e 1 iy & Ayt ) !
L:]Zaurt, — {J_}'Z[ 1) T .]Z[ 1) 5’ 8}2—“?_ i’k
7
HeenenoBarh Ha CXOJMMOCTh:
\/ﬁ n+1 1 ﬂ—]?'” ﬂ‘:l'ﬂ_
1)2_27??_1 2)) (1) TSI 1 3)> (-1 4‘:2 .
1 ) 1 n3 (—1)"
w et e 1 iy & Ayt ) !
L:]Zaurt, — {J_}'Z[ 1) T .]Z[ 1) 5’ 8}2—“?_ i’k
8
HeenenoBarh Ha CXOJMMOCTh:
\/ﬁ n+1 1 ﬂ—]?'” ﬂ‘:l'ﬂ_
1)2_27??_1 2)) (1) TSI 1 3)> (-1 4‘:2 .
5]2&1‘('1’“'n£' {J}Z[_Hni -;:IZ 1‘]ﬂ+1 }, 81"2 (_l}n
= onl N gn’ (n—1)3
Tema 26. ®yHKIIHOHAIbHBIE NOCJIe0BaTeIbHOCTH U psabl (YK-1)
Jlexknus.

OyHKIMOHAIbHBIE OCIEN0BAaTEIbHOCTH U psAAbl. [loToueuHass cxonuMocTh. PaBHOMEpHas CXOAMMOCTb.
[Tpuznak Beifepmitpacca paBHOMEpPHOH CXOAMMOCTH  (PyHKIMOHANBHOTO psga. HempepbsIBHOCTD
npefenbHOd  (QYHKIMM M CyMMBI  CTENEHHOro  psjaa.  MHrterpupoBanue — (pyHKIIMOHAJIBHBIX
MOCNeIOBaTeIbHOCTe W (YHKUMOHANBbHBIX  psaoB.  JuddepenumupoBanne  (QyHKIHOHAIBHBIX
MOCIIEIOBATEILHOCTEN M (PYHKIIMOHAIBHBIX PSIOB.

IIpakTH4eckoe 3aHATHE.

MpoBOAUTCS B (hopMe ceMUHapa U BKIIIOYAET pelIeHHe 3a/1a4 U yIIPaXKHEHUH 1o 00pasily, pelieHme
BapHaTUBHBIX 3aJ1ad U YIIpaKHEHUH, BBINIOJIHEHUE yepTexkeil mo Temam: OyHKIIMOHABHBIE
MOCJIEIOBATENBHOCTH U psfbl. [loToueunas cxogumocts. PaBHOMepHas cxoaumocts. [Ipuznax
Beiiepmtpacca paBHOMEpHOH CXOMUMOCTH (DYHKIIMOHAIILHOTO psifa. HenmpepbhIBHOCTH MpeaebHOM
(GYHKIIMH U CYMMBI CTETIEHHOTO psiaa. HTerpupoBanue pyHKIMOHAIBHBIX MTOCIEN0BATEIbHOCTEN 1
dbyHKIHOHATBHBIX psaaoB. JuddepennupoBanne GpyHKIMOHATBHBIX MOCIEA0BATEILHOCTEN 1
(GYHKIIMOHATBHBIX PSAIOB.

Tema 27. Crenennsble psiabl. Paasl @ypobe (YK-1)
Jlexknus.
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Crenennbie psapl. O6nacTe cxoqUMOCTH. PaBHOMepHas CXOAMMOCTH CTENEHHOTo psiia. HempepbIBHOCTS,
MHTETPUPOBaHKNE U JU(PepeHIIMPOBAHUE CTETIIEHHOTO psAaa. 3aja4a O pa3IokeHUH (YHKIHUU B CTETIEHHOU
psan. Pan Teiinopa. YenoBusi paszinokeHus: (GyHKIMM B CTENEHHOHM psin. PasnoxkeHue B CTEHNEHHOM psin
NoKa3arelbHOW (yHKIUN PasiokeHue B CTENEHHOM Pl TpUTOHOMETpUdecKuX (QyHKIui. Pasnoxenue B
CTENeHHON sl JorapudMIUecKoll (GyHKIMH. PasnokeHne B CTENEHHOH psj arctg/oiX. BUHOMHATBHEIH ps,
[Tonsatue Tpuronomerpuyeckoro psaa Oypoe. PaznokeHne KycouHo-I1aakol GyHKIUH B psig Dypbe.

IIpakTn4yeckoe 3ansATHE.
NPOBOAMTCS B JOPME CEMHUHApa U BKIIIOUACT PELICHHE 3a1a4 U YIIPaKHEHUH 10 00pasily, pereHne
BapHUaTHBHBIX 337a4 U YIIPAKHEHUH, BHIIOJTHEHUE uepTexeit mo remMam: CreneHusie psaasl. O6macTb
CXOIMMOCTHU. PaBHOMEpHAs CXOIMMOCTb CTEIIEHHOIO psifa. HenmpepbIBHOCTE, MHTETPUPOBAHUE U
muddepeHIrpoBaHNe CTEIIEHHOTO psAa. 3a1ada o pa3aokeHu (QpyHKIMK B cTeneHHoH psf. Psaa Teitnopa.
YenoBus paznoxeHus: GyHKLIUHU B CTENICHHOM psifl. Pa3nojkeHne B CTeeHHOHN psif] MOKa3aTeabHOH (yHKIIH
PaznoxeHue B CTEMEHHOM PsiJi TPUTOHOMETPUUECKUX (PyHKIMIA. Pa3nokeHne B cTeneHHON psf
norapupmuueckort pyHkuuu. Pasnoxenue B creneHHoi psig bunomuaneubiit psan. [lonsrue
TpuroHomeTpudeckoro psna Oypoe. Paznoxenue KkycouHo-maakoit gpyakiuu B pag ypee.

3ajanus 1J151 CAMOCTOSITEIbHOM PadoThlI.
1 Pa3noxuTh QyHKIUIO

f(x)= cosx|
B psig Dypbe B HHTEpBaje
(_ﬂ’- > ﬂ’-):

MOCTPOUTH IpaUK CYMMBI psiia M JaHHOH (PyHKIHMH.
2 Paznoxuth QyHKIHIO

f(x)=sin3x
B psan Oypre B UHTEpBaJe
(_ﬂ 7T )
3 Pa3noxuth QyHKIHIO
f(x)=xshx

B psig Dypbe B HHTEpBaje

(=1.0)

4 Paznoxutk B psiag Oypee B uHTEpBaJe

(=7, 7)
(hYHKITHIO
x,—1mT<x<0,
S ()= —3x,0<x<m.
Tema 28. ®yHKkuuMn HecKoOJbKHUX nepeMeHHbIX (YK-1)
Jlekumus.

CxomumocThs B mipocTpadcTBe R”n. BexTopHbie QYyHKIIMN ACHCTBUTEIHLHOTO MEPeMEHHOTO. OTKPBITHIE U
3aMKHYTble MHOXkecTBa. O6nactu. DyHKIMM HECKONbKHX NepeMeHHbIX. [Ipenen M HeNmpepbIBHOCTH
(GYHKIHMHM HECKOJIBKUX MEPEMEHHBIX.

IIpakTH4eckoe 3aHATHE.
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pOBOAMTCS B JOPME CEMHUHApa U BKIIIOUACT PELICHHE 3aj1a4 U YIIPaKHEHUH 10 00pasily, peieHue
BapMaTUBHBIX 33]1a4 ¥ YIIPa)KHEHUH, BBIIIOJIHEHUE uepTexkeil no Temam: CXOOUMOCTh B IPOCTPaHCTBE Rn.
BekropHble QyHKIINH JeHCTBUTENLHOTO IepeMeHHOro. OTKpBIThIE U 3aMKHYThIe MHOKecTBa. O0IacTu.
@DyHKIIMHN HECKOJIBKUX MIepeMEeHHBIX. [Ipenen n HenpepbIBHOCTH (PYHKIMI HECKOJIIBKUX ITEPEMEHHBIX.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. HaiiTi ob1aTh onpejenenust JaHHBIX (DYHKITHI:

1) z=7%; 2) z= ﬁ 3) z=./Ty; 4) z = arccos(z + y);

5) z = \'/1 — *bLj 6)z =xr+y+r—y; 7) z =lnxy; 8) u=

Sl
_l_
Rl

Tema 29. uddepeHunanbHoe HCHUCTeHNe (PYHKINH HeCKOJbKUX nepeMeHHbIX (YK-1)
Jlexknus.

Yactasle mnpousBonHble. Jluddepennupyemocts u  auddepennman. HuddepenunpyemMocts rmaakon
¢byukuuu. CBsi3b MEXKIY DIAIAKOCTHIO, UG HEPEHIIMPYEMOCThIO, CYIIIECTBOBAHUEM YaCTHBIX TPOU3BOIHBIX U
HenpepriBHOCTHIO. [{uddepennupyemocts cynepnosunun. duddepennuan cynepnosunuu. KacarenbHas
IUIOCKOCTh K MOBEpPXHOCTU. ['eomerpuueckuiit cmbicn auddepennnana. YacTHbe MPOU3BOIHBIE BBICIINX
nopsiako. @opmyita Teittopa.

IIpakTH4eckoe 3aHATHE.

MpOBOAUTCS B (hopMe ceMUHapa U BKIIIOYAET peLIeHHEe 3a/1a4 U YIPaXXKHEHUH 1o 00pasily, pelieHme
BapHAaTUBHBIX 33]1a4 U YIIPaKHEHUH, BBIIIOJIHEHUE YyepTexkell mo Temam: YacTHbIE MPOU3BOIHBIE.
Huddepenuupyemocts u nuddepennuan. Audbdepenuupyemocts raakoit GyHKIUH. CBI3b MEXKIY
1aJIKOCThIO, NudepeHIupyeMOoCThIO, CYIIECTBOBAHIUEM YAaCTHBIX MPOU3BOJHBIX U HENIPEPHIBHOCTHIO.
Huddepenuupyemocts cynepnosunuu. Auddepennuan cyneprno3unun. KacarenbHas miocKoCcTh K
noBepxHocTU. [eomeTpruueckuii cmbich nuddepenimana. YacTHbie MTPOU3BOAHBIE BBICHINX MOPSIKOB.
®opmyna Teitnopa.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
B 3agauax 1. — 10. HaifTu yacTHBIE MPOU3BOIHBIC

0z 6z 8z %z Iz
0x 0y ox*' 0y oxdy

byHKIIIN
z=7(X,y),
HE ynpoIias MoJy4YeHHbIE BEIPAKECHHUS.
1 x3
z =sIin .
y+1
2 -1
Z =CO0S Y —.
e
3
z=1In(x*+-2).
Jx
4 o
z=e" .

5 z=Iny3-2x2.



6 3
z= Siny—4.
X
7 z=cos(+/2x +4y).
8 52
z=arctg—.
9 2
z = arcctg 2|
X
10 X
S1in —
z=€e 7.
11 Haiitu
du
dt
oT pyHKIHHM U =ex — 2y, rme X =sint, y = t3.
12 Haiitu
dz
du
"
dz
dv

oT pyHKIMKN Z = X2In 'y , rae X =uv , y = 3u — 2v.
13 Haiitn nuddepeHnnanbl BTOpOro nopsiaka ot GyHKIHA Z = Xy2 — X2y.

Tema 30. IxcTpeMmymbl GyHKUMH HeCKOJILKUX nepeMeHHbIX (YK-1)
Jlekumus.

MakcuMyMbl U MUHUMYMbl (DyHKIUH HECKONBKHX MepeMeHHbIX. HeoOxomuMmble YCIOBHSI 3KCTpeMyMa.

Jloctrarounble yciaoBHsl kcTpemyMa. HaxoxkneHrne HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHUN (DYHKITHH.
IIpakTnyeckoe 3ansATHE.
MPOBOAUTCS B (hopMe CEMUHapa U BKITIOYACT PEIICHHUE 3a/1a4 U YIIPAKHEHUI 10 00pasily, peiieHue
BAapUATUBHBIX 3a/1a4 U YIIPAXKHEHUH, BBIIIOJTHEHUE YEPTEKEHN 110 TeMaM: MakCUMyMbl U MUHUMYMBI
(byHKLMI HECKOTBKUX NepeMeHHbIX. HeoOxoumble yclioBHst SKCTpeMyMa. JlocTaTounble yCaoBus
sKcTpeMyMa. HaxoxieHue HaubobIIero 1 HAMMEHbIIETo 3HaYeHUH (DYHKIINU.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
B 3agauax 1. — 10. uccmenoBarb Ha SKCTpeMyM (YHKITHIO

z=1z(x, ).
1 z=(x-1)"+2y"
2 z=x"+xp+y +2x—y.
3 z=—x"+xy—y> +6x+1.
4 z=(x-1)"-2y".
S z=1+15x=2x> —xy—2y°.
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6 z=4(x-y)—x"—y".

7 z=6(x—y)-3y* =3x".

8 z=(x=2)*+2y"-10.

9 z=(x=5"+y" +1.

10 z=2xy-3x"-2y" +10.

Tema 31. UaTerpanbHoe ucuucjaeHne PyHKIUI HeCKOIbKHX NepeMeHHBbIX.
JABoiinoii uaTerpana (YK-1)
Jlexknus.

Omnpenenenne ABoiHOrO nHTErpana. CBoiCcTBa JBOMHOIO MHTErpaja. BeluncieHne ABOMHOIO MHTErpana ¢
MIOMOIIbIO TTOBTOPHOIO. 3aMe€Ha NEPEMEHHBIX B JIBOMHOM HMHTerpajie. JI[BOWHON HMHTErpan B HOJSPHBIX
koopauHatax. OOweM Tena. [eomerpuueckuil CMbICT JIBOWHOrO HHTerpana. [IpuioxeHus IBOMHOTO
UHTErpaja.

IIpakTH4eckoe 3aHATHE.

MpOBOAUTCS B (hopMe cCeMUHapa U BKIIIOYAET pelIeHHe 3a/1a4 U YIPaXKHEHUH 1o 00pasily, pelieHme
BApUATUBHBIX 3a]1a4 U YIIPA)KHEHUH, BBITIOJTHEHUE YyepTexel o TeMam: OnpeaeneHue JBOMHOTO
uHTerpana. CBoMCTBa IBOMHOTO MHTErpaia. BeruyuciaeHue 1BOMHOro0 MHTErpaia ¢ MOMOIIbIO TOBTOPHOTO.
3ameHa epeMeHHBIX B IBOWHOM HHTETpase. J[BoiHOI HHTErpa B MOMAPHBIX KoopAuHarax. O0beM Tena.
['eomeTpuueckuii cMbICI IBOMHOTO HHTErpana. [Ipuioxenus 1BOMHOro MHTErpana.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1 3anucare B BUu€ IOBTOPHOIO MHTETpalia
IT Gfx,ydxdy,
ecnu obnacth G 3a7aHa HepaBEeHCTBaMU: X+y<2, X-y<2, x>0.
1 TTomeHsATh MOPSAIOK MHTETPUPOBAHUS B MHTErpaje
02dx0sin x fx,ydy.
1 Berauciaute nHTETpa
02dxx2xyxdy.
1 BprauciauTh JBOMHOW UHTETPA
JI G2x-ydxdy,
ecnu oonacth G OrpaHWYeHA JUHUSAMHA: Y=X, y=X2, X=1, x=2.
1 IlepeiiTu K MONSIPHBIM KOOPAMHATAM M PACCTABUTH MPEIEIbl UHTETPUPOBAHUS.
I Gfx,ydxdy, G: x2+y2<-4y.
1 Bbruncnuts, nepeiins K NoJspHbIM KOOPIUHATaM.
JT Gln x2+y2 x2+y2dxdy,
riae G — KOJbLO MEXy OKPYXHOCTAMHU X2+y2=4 n x2+y2=e2.
1 IToctpouts 00:1aCTBh, MIIOIIAAb KOTOPOU BRIpAKEHA HHTETPATIOM
-12dxx2x+2dy.
Brruucauts 3T0T MHTETpa.
1 M300pa3uth Ha yepTeke TeJI0, 00BEM KOTOPOTO BBIPAXKAETCSI MHTETPAJIOM
02dx0x2+y2dy
Y BBIYUCIIUTD €r0 00bEM.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

1 cemectp
* mocemaeMocTs — 10 6aiuioB



TEKYIHI KOHTpOJIb — 52 Gasia

KOHTPOJIBHBIE CPE3bl — 2 cpe3a 1o 4 0asura Kak bl

npeMuanbHbie 6amel — 20 6amioB

OTBET Ha dK3ameHe: He Ooitee 30 0aiuioB

Pacnipenenenre 6aJiioB 10 3aaHMSIM:

No  [HasBanue tembl | DopMbl Max. Mertonuka mpoBeIcHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. Benenue B YcrHbIi 2 VYCTHBIN 0npoc MOXKET IPUMEHATHCS B
anredpy ompoc, pa3nuuHbIX opMax: (POHTAIBHEIH,
MHCHbMEHH VHIWBUIYTbHBIH, KOMOMHHPOBAHHEIH.
as OCHOBHBIEC Kau€CTBa YCTHOTO OTBETA
KOHTPOJTh IOJIJICKAIIETO OLICHKE:
Hast - MPaBWJIBHOCTH OTBETA 110
pabora, COJICP>KAHUIO;
TECTUPOBA - MOJIHOTA U TITyOWHA OTBETA;
HHE. - CO3HATEIBLHOCTH OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;
- pPaMOHaIBHOCTH UCTIONB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOCBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHMUs HAITISIIHBIX TOCOOHH 1
TEXHUYECKUX CPEICTB NPU OTBETE;

- NCTIOJIb30BaHKE JTOTIOIHUTEIBHOTO
Marepuana;

- PaMOHaIbHOCTH UCTIONB30BaHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.

2 Gayia - CTYICHT yMeeT NPUMEHSTh
MOJTYYEHHYIO MIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSATHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JHUCKYCCHIO C HCIIO.

1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepraioM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMYIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3a4NUTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCA.
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YerHblit 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, otBedaeT Ha 50-100% BompocoB B
NHCbMEH TecTe
Has 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpoOCOB B TecTe.
Hasl Menee 25% mpaBHIIBHBIX OTBETOB
padora, 0aJJI0B HE aeT
TeCTHPOB
aHue.(KOH
TPOJIbHBI
i cpe3)
Pemenne YcTHbIi VYCTHBIN 0npoc MOXKET IPUMEHATHCS B
cucTeM orpoc, pa3nuyHbIX popMax: GpPOHTAIBHBIH,
JTMHEHHBIX MUCbMEHH WHAWBUAYaTbHBINA, KOMOMHUPOBAHHBIN.
anredpandecku ast OcCHOBHBIE Ka4ecTBa YCTHOTO OTBETa
X YpaBHEHHUH. | KOHTPOJb MOJIEKAIIETO OLICHKE:
Bekropusle Has - IPaBUWJIBHOCTH OTBETA 110
apu¢merndecku | pabora, COZIEpKaHMIO;
€ MMPOCTPAHCTBA | TECTUPOBA - IOJTHOTA W TITyOMHA OTBETA;
HHE. - CO3HATENBFHOCTh OTBETA;
- JIOTHKa U3JI0KEHUSI MaTepuaa;
- pPaMOHaIBHOCTH UCTIONB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHOW Y4eOHOH 3a/1auu;
- CBOCBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHMUs HAITISIIHBIX TOCOOHH 1
TEXHUYECKUX CPEICTB IPU OTBETE;
- MCTIOJIb30BaHKE JIOTIOIHUTEIBHOTO
Marepuana;
- PaMOHaIbHOCTH UCTIONB30BaHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.
2 Gaia - CTYICHT yMeeT NPUMEHSTh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JMCKYCCHIO C HCIIO.
1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepUaoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cryneHt He Bnaneet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCHI, 3a4YNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH HE OLICHHUBAETCA.
YeTHbBIH 4 6amna — CTYICHT MPaBUILHO
ompoc, orBevaet Ha 50-100% BompocoB B
[UCbMEHH TecTe
ast 2 6amia - CTyACHT MPaBHILHO
KOHTPOJIb orBevaeT Ha 25-50% BOMpPOCOB B TecTe.
Has Menee 25% mpaBHIIbHBIX OTBETOB
pabora, 0aJTOB HE maeT
TECTHPOBa

HHUC.




61

Marpuiist

VCTHBIN
orpoc,
MHCHbMEHH
as
KOHTPOJTh
Has
pabora,
TECTUPOBA
HHE.

VYCTHBIN 0npoc MOXKET IPUMEHATHCS B
pa3nuyHbIX popMax: GpOHTATBHBIH,

WHAWBUAYaTbHBINA, KOMOMHUPOBAHHBIN.

OcHOBHBIE KauecTBa YCTHOTO OTBETa
MOJIEKAIIIETO OLICHKE:!

- IPaBUWJIBHOCTH OTBETA I10
COZIEpKaHMIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- pPaMOHaIBHOCTH UCTIOIB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHOW y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHUs HAIVISIIHBIX TOCOOUH 1
TEXHUYECKUX CPEICTB MPHU OTBETE;

- MCTIOJIb30BaHKE JTOTOIHUTEIBHOTO
Marepuana;

- pPaMOHaIbHOCTH UCTIONB30BaHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.

2 Gaia - CTYICHT yMeeT NPUMEHSTh
MOJTYYEHHYIO MIPU TIOATOTOBKE K
MPaKTUIECKOMY 3aHSTHIO
nHOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JHUCKYCCHIO C HCIIO.

1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepUaIoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCHI, 3a4YNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBACTCH.

VYerabrit
ompoc,
MMIChbMEHH
ast
KOHTPOJIb
Hast
pabora,
TECTHPOBA
HHE.

4 6amna — CTYICHT MPaBUILHO
orBevaet Ha 50-100% BorpocoB B
TecTe

2 6amia - CTyACHT MPaBHILHO

orBevaeT Ha 25-50% BOMpPOCOB B TecTe.

Menee 25% mpaBHIIbHBIX OTBETOB
0ayIoB HE aeT
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Onpenenurenu

VCTHBIN
orpoc,
MHCHbMEHH
as
KOHTPOJTh
Has
pabora,
TECTUPOBA
HHE.

VYCTHBIN 0npoc MOXKET IPUMEHATHCS B
pa3nuyHbIX popMax: GpOHTATBHBIH,

WHAWBUAYaTbHBINA, KOMOMHUPOBAHHBIN.

OcHOBHBIE KauecTBa YCTHOTO OTBETa
MOJIEKAIIIETO OLICHKE:!

- IPaBUWJIBHOCTH OTBETA I10
COZIEpKaHMIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- pPaMOHaIBHOCTH UCTIOIB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHOW y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHUs HAIVISIIHBIX TOCOOUH 1
TEXHUYECKUX CPEICTB MPHU OTBETE;

- MCTIOJIb30BaHKE JTOTOIHUTEIBHOTO
Marepuana;

- pPaMOHaIbHOCTH UCTIONB30BaHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.

2 Gaia - CTYICHT yMeeT NPUMEHSTh
MOJTYYEHHYIO MIPU TIOATOTOBKE K
MPaKTUIECKOMY 3aHSTHIO
nHOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JHUCKYCCHIO C HCIIO.

1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepUaIoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCHI, 3a4YNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBACTCH.

VYerabrit
ompoc,
MMIChbMEHH
ast
KOHTPOJIb
Hast
pabora,
TECTHPOBA
HHE.

4 6amna — CTYICHT MPaBUILHO
orBevaet Ha 50-100% BorpocoB B
TecTe

2 6amia - CTyACHT MPaBHILHO

orBevaeT Ha 25-50% BOMpPOCOB B TecTe.

Menee 25% mpaBHIIbHBIX OTBETOB
0ayIoB HE aeT
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Anrebpandecku
€ CUCTEMBI.
[’pynmbt

VCTHBIN CobecenoBaHue peonaracT
orpoc, OpraHu3anuio Oecepl MpernoaaBaTess
MUCbMEHH CO CTyACHTaMH IO BOIIPOCaM
ast MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
KOHTPOITb 0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
Has 0 OTIpeIeICHHOMY pa3zeny, TeMe,
pabora, npobneme u T.I. Bee wieHsl rpynnst
TECTHPOBa MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
HUE. 100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.0.
5 0aoB - CTYACHT yMeeT IPUMEHSATh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHUIO C UCTIO.
3 Gamna — CTyAEHT BiIaaeeT
TEOPETUYECKUM MaTepUaoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cryneHt He BnaneeT
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3aUNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCH.
YcrHbIi 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, otBevaeT Ha 50-100% BompocoB B
MUCbMEHH TecTe
ast 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpOCOB B TecTe.
Has Menee 25% mpaBHIIBHBIX OTBETOB
pabora, 0aJJI0B HE JaeT
TECTHPOBa

HUC.
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Konbna u mons

VCTHBIN CobecenoBaHue peonaracT
orpoc, OpraHu3anuio Oecepl MpernoaaBaTess
MUCbMEHH CO CTyACHTaMH IO BOIIPOCaM
ast MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
KOHTPOITb 0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
Has 0 OTIpeIeICHHOMY pa3zeny, TeMe,
pabora, npobneme u T.I. Bee wieHsl rpynnst
TECTHPOBa MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
HUE. 100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.0.
5 0aoB - CTYACHT yMeeT IPUMEHSATh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHUIO C UCTIO.
3 Gamna — CTyAEHT BiIaaeeT
TEOPETUYECKUM MaTepUaoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cryneHt He BnaneeT
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3aUNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCH.
YcrHbIi 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, otBevaeT Ha 50-100% BompocoB B
MUCbMEHH TecTe
ast 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpOCOB B TecTe.
Has Menee 25% mpaBHIIBHBIX OTBETOB
pabora, 0aJJI0B HE JaeT
TECTHPOBa

HUC.
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Konb1ro

MHOI'O4YJICHOB OT

OIHOH

MIEPEMEHHOM.

ITone
OTHOIIIEHUH

VCTHBIN CobecenoBaHue peonaracT
orpoc, OpraHu3anuio Oecepl MpernoaaBaTess
MUCbMEHH CO CTyACHTaMH IO BOIIPOCaM
ast MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
KOHTPOITb 0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
Has 0 OTIpeIeICHHOMY pa3zeny, TeMe,
pabora, npobneme u T.I. Bee wieHsl rpynnst
TECTHPOBa MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
HUE. 100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.0.
5 0aoB - CTYACHT yMeeT IPUMEHSATh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHUIO C UCTIO.
3 Gamna — CTyAEHT BiIaaeeT
TEOPETUYECKUM MaTepUaoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cryneHt He BnaneeT
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3aUNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCH.
YcrHbIi 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, otBevaeT Ha 50-100% BompocoB B
MUCbMEHH TecTe
ast 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpOCOB B TecTe.
Has Menee 25% mpaBHIIBHBIX OTBETOB
pabora, 0aJJI0B HE JaeT
TECTHPOBa

HUC.
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Kopuau VCTHBIN 5 CobecenoBaHue peonaracT
MHOTOUWIEHOB | oOIIpoc, OpraHu3anuio Oecepl MpernoaaBaTess
MUCbMEHH CO CTyACHTaMH IO BOIIPOCaM
ast MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
KOHTPOITb 0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
Has 0 OTIpeIeICHHOMY pa3zeny, TeMe,
pabora, npobneme u T.I. Bee wieHsl rpynnst
TECTHPOBa MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
HUE. 100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.A.
5 0aoB - CTYACHT yMeeT IPUMEHSATh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHUIO C UCTIO.
3 Gamna — CTyAEHT BiIaaeeT
TEOPETUYECKUM MaTepUaoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cryneHt He BnaneeT
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3aUNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCH.
YerHblit 4 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, otBevaeT Ha 50-100% BompocoB B
NHCbMEH TecTe
Has 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpOCOB B TecTe.
Hasl Menee 25% mpaBHIIBHBIX OTBETOB
pa6ora, 0aJuIoB HE aeT
TeCTHPOB
aHue.(KOH
TPOJIbHBI
i cpe3)
[TocemaeMocTs 10 10 GanyoB — CTYACHT MOCETHI BCE

100% 3ansaTHIT

7-9 6annoB — CTyACHT MMOCETUI HE
MeHee 80% 3aHsaTHi

4-6 GaJIOB — CTYACHT IMOCETHII HE
MeHee 50% 3aHsaTuit

1-3 Ganma — CTYOCHT MOCETHII HE
MeHee 25% 3aHATHi

Ecnu ctynent nocetmn menee 25%
3aHATHH, 0aJTbl HE HAYUCISIOTCS
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10.

[IpemuansHbie OaIbl

20

JlonoMHUTENbHBIE TPEeMUATbHBIC
0aJJIBl MOTYT OBITh HAYHCIICHBI:

- 3a TIPOEKT, BHITIOIHEHHBIN 110 3aKa3y
paboTromarens 1 peaqu30BaHHBIN Ha
npaktuke — 20 6aos;

- IOCTOSIHHAs! aKTUBHOCTB BO BpeMs
MPaKTUIECKUX 3aHATHI — 10 6asos;
- TIOJIHOCTBIO TIOATOTOBJIIEHHAS K
MyOJIMKAIIAY CTaThs MO0 TEMATHUKE B
pamMKax qUCIUILTUHBL — 10 6aos;

- y4acTue ¢ JOKJIaJ0M BO
BCEPOCCHICKON OJTUMIIMAJIE TIO
TeMaTUKe u3ydaemMon qucuuruinge — 20
0aIoB;

- y4acTue B BBICTABKE M0 TEMaTHKe
M3y4aeMou TUCIUILTUHBI — 20 0aIlIoB;
- MyONHKaIKs CTaThH 10 TEMATHKE
W3y4YaeMoil JUCIUIUINHBI B COOpHHKE
CTYACHYECKHX paboT / MaTepuaiax
BCEPOCCHICKON KOH(EpEeHLINH /
Kypnaie u3 nepeudst BAK - 10/ 15/
20

11.

OTBeT Ha PK3aMCHE

30

10-17 6amioB — CTyIEHT PacKpbLI
OCHOBHEBIE BOTIPOCHI H 3aJaHusl Ouiera
Ha OLICHKY «YyIOBJICTBOPUTEIHHO
18-24 6amioB — CTYIEHT PacKpBLI
OCHOBHBIE BOTIPOCHI H 3aJjaHusl Ouiera
Ha OLICHKY «XOPOLIOY,

25-30 6annoB — CTyACHT pacKpbLl

OCHOBHBIC BOIIPOCHI U 3aJaHUA ounera
Ha OLOCHKY «OTJIMYHO».

12.

WnpuBuayansHble 3a1aHUS,
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

20

Pemenmne keiica (10 6amnoB)
[Ipoxoxxaenue Tectuposanus (30
BOIIPOCOB) MO BCEMY KypCy
mucturiHbl (10 6amos)

13.

HUroro 3a cemectp

100

rocemaemMocts — 10 0ayuioB

TEKYILHI KOHTpOJIb — 52 Gasia

2 cemectp

KOHTPOJIBHBIEC CPE3bl — 2 cpe3a 1o 4 0ajura Kak bl

npeMuanbHbie 6amsl — 20 6amioB

OTBET Ha dK3ameHe: He Ooiee 30 0aiuioB

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

TC
MbI

HasBanue TeMbl
/ BuJT yueOHOI
paboThI

Dopmbl
TEKYILETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
0aJUIOB

MCTO,Z[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKHU
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ONEMEHTHI

BEKTOPHOMU

anreOpbl B
MPOCTPAHCTBE

VCTHBIN
orpoc,
MHCHbMEHH
as
KOHTPOJTh
Has
pabora,
TECTUPOBA
HHE.

VYCTHBIN 0npoc MOXKET IPUMEHATHCS B
pa3nuyHbIX popMax: GpOHTATBHBIH,

WHAWBUAYaTbHBINA, KOMOMHUPOBAHHBIN.

OcHOBHBIE KauecTBa YCTHOTO OTBETa
MOJIEKAIIIETO OLICHKE:!

- IPaBUWJIBHOCTH OTBETA I10
COZIEpKaHMIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- pPaMOHaIBHOCTH UCTIOIB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHOW y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHUs HAIVISIIHBIX TOCOOUH 1
TEXHUYECKUX CPEICTB MPHU OTBETE;

- MCTIOJIb30BaHKE JTOTOIHUTEIBHOTO
Marepuana;

- pPaMOHaIbHOCTH UCTIONB30BaHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.

2 Gaia - CTYICHT yMeeT NPUMEHSTh
MOJTYYEHHYIO MIPU TIOATOTOBKE K
MPaKTUIECKOMY 3aHSTHIO
nHOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JHUCKYCCHIO C HCIIO.

1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepUaIoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCHI, 3a4YNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBACTCH.

Yerubii
ompoc,
nucbMeH
Hasi
KOHTPOJIb
Hasi
pabora,
TeCTHPOB
aHue.(KOH
TPOJbHBI
i cpe3)

4 6amna — CTYICHT MPaBUILHO
orBevaet Ha 50-100% BorpocoB B
TecTe

2 6amia - CTyACHT MPaBHILHO

orBevaeT Ha 25-50% BOMpPOCOB B TecTe.

Menee 25% mpaBHIIbHBIX OTBETOB
0ayIoB HE aeT
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Meton
KOOpAMHAT Ha
IUIOCKOCTH

VCTHBIN
orpoc,
MHCHbMEHH
as
KOHTPOJTh
Has
pabora,
TECTUPOBA
HHE.

VYCTHBIN 0npoc MOXKET IPUMEHATHCS B
pa3nuyHbIX popMax: GpOHTATBHBIH,

WHAWBUAYaTbHBINA, KOMOMHUPOBAHHBIN.

OcHOBHBIE KauecTBa YCTHOTO OTBETa
MOJIEKAIIIETO OLICHKE:!

- IPaBUWJIBHOCTH OTBETA I10
COZIEpKaHMIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- pPaMOHaIBHOCTH UCTIOIB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHOW y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHUs HAIVISIIHBIX TOCOOUH 1
TEXHUYECKUX CPEICTB MPHU OTBETE;

- MCTIOJIb30BaHKE JTOTOIHUTEIBHOTO
Marepuana;

- pPaMOHaIbHOCTH UCTIONB30BaHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.

2 Gaia - CTYICHT yMeeT NPUMEHSTh
MOJTYYEHHYIO MIPU TIOATOTOBKE K
MPaKTUIECKOMY 3aHSTHIO
nHOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JHUCKYCCHIO C HCIIO.

1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepUaIoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCHI, 3a4YNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBACTCH.

VYerabrit
ompoc,
MMIChbMEHH
ast
KOHTPOJIb
Hast
pabora,
TECTHPOBA
HHE.

4 6amna — CTYICHT MPaBUILHO
orBevaet Ha 50-100% BorpocoB B
TecTe

2 6amia - CTyACHT MPaBHILHO

orBevaeT Ha 25-50% BOMpPOCOB B TecTe.

Menee 25% mpaBHIIbHBIX OTBETOB
0ayIoB HE aeT
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IIpsamas nunus
Ha IJIOCKOCTH

VCTHBIN
orpoc,
MHCHbMEHH
as
KOHTPOJTh
Has
pabora,
TECTUPOBA
HHE.

VYCTHBIN 0npoc MOXKET IPUMEHATHCS B
pa3nuyHbIX popMax: GpOHTATBHBIH,

WHAWBUAYaTbHBINA, KOMOMHUPOBAHHBIN.

OcHOBHBIE KauecTBa YCTHOTO OTBETa
MOJIEKAIIIETO OLICHKE:!

- IPaBUWJIBHOCTH OTBETA I10
COZIEpKaHMIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- pPaMOHaIBHOCTH UCTIOIB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHOW y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHUs HAIVISIIHBIX TOCOOUH 1
TEXHUYECKUX CPEICTB MPHU OTBETE;

- MCTIOJIb30BaHKE JTOTOIHUTEIBHOTO
Marepuana;

- pPaMOHaIbHOCTH UCTIONB30BaHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.

2 Gaia - CTYICHT yMeeT NPUMEHSTh
MOJTYYEHHYIO MIPU TIOATOTOBKE K
MPaKTUIECKOMY 3aHSTHIO
nHOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JHUCKYCCHIO C HCIIO.

1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepUaIoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCHI, 3a4YNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBACTCH.

VYerabrit
ompoc,
MMIChbMEHH
ast
KOHTPOJIb
Hast
pabora,
TECTHPOBA
HHE.

4 6amna — CTYICHT MPaBUILHO
orBevaet Ha 50-100% BorpocoB B
TecTe

2 6amia - CTyACHT MPaBHILHO

orBevaeT Ha 25-50% BOMpPOCOB B TecTe.

Menee 25% mpaBHIIbHBIX OTBETOB
0ayIoB HE aeT
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JIunuu BTOpPOTO
MopsIKa

VCTHBIN
orpoc,
MHCHbMEHH
as
KOHTPOJTh
Has
pabora,
TECTUPOBA
HHE.

VYCTHBIN 0npoc MOXKET IPUMEHATHCS B
pa3nuyHbIX popMax: GpOHTATBHBIH,

WHAWBUAYaTbHBINA, KOMOMHUPOBAHHBIN.

OcHOBHBIE KauecTBa YCTHOTO OTBETa
MOJIEKAIIIETO OLICHKE:!

- IPaBUWJIBHOCTH OTBETA I10
COZIEpKaHMIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- pPaMOHaIBHOCTH UCTIOIB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHOW y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHUs HAIVISIIHBIX TOCOOUH 1
TEXHUYECKUX CPEICTB MPHU OTBETE;

- MCTIOJIb30BaHKE JTOTOIHUTEIBHOTO
Marepuana;

- pPaMOHaIbHOCTH UCTIONB30BaHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.

2 Gaia - CTYICHT yMeeT NPUMEHSTh
MOJTYYEHHYIO MIPU TIOATOTOBKE K
MPaKTUIECKOMY 3aHSTHIO
nHOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JHUCKYCCHIO C HCIIO.

1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepUaIoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCHI, 3a4YNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBACTCH.

VYerabrit
ompoc,
MMIChbMEHH
ast
KOHTPOJIb
Hast
pabora,
TECTHPOBA
HHE.

4 6amna — CTYICHT MPaBUILHO
orBevaet Ha 50-100% BorpocoB B
TecTe

2 6amia - CTyACHT MPaBHILHO

orBevaeT Ha 25-50% BOMpPOCOB B TecTe.

Menee 25% mpaBHIIbHBIX OTBETOB
0ayIoB HE aeT
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IIpeoOpazoBanu
S TUTOCKOCTH

VCTHBIN CobecenoBaHue peonaracT
orpoc, OpraHu3anuio Oecepl MpernoaaBaTess
MUCbMEHH CO CTyACHTaMH IO BOIIPOCaM
ast MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
KOHTPOITb 0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
Has 0 OTIpeIeICHHOMY pa3zeny, TeMe,
pabora, npobneme u T.I. Bee wieHsl rpynnst
TECTHPOBa MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
HUE. 100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.0.
5 0aoB - CTYACHT yMeeT IPUMEHSATh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHUIO C UCTIO.
3 Gamna — CTyAEHT BiIaaeeT
TEOPETUYECKUM MaTepUaoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cryneHt He BnaneeT
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3aUNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCH.
YcrHbIi 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, otBevaeT Ha 50-100% BompocoB B
MUCbMEHH TecTe
ast 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpOCOB B TecTe.
Has Menee 25% mpaBHIIBHBIX OTBETOB
pabora, 0aJJI0B HE JaeT
TECTHPOBa

HUC.
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Merton VCTHBIN CobecenoBaHue peonaracT
KOOpJIUHAT B orpoc, OpraHu3anuio Oecepl MpernoaaBaTess
MIPOCTPAHCTBE. |TUCBMEHH CO CTYZIEHTaMH 110 BOIIpocaMm
BekropHoe u ast MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
CMEIIaHHOE | KOHTPOJb 0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
TIPOU3BENCHUS Has 10 ONPEJIENIEHHOMY pas3fielly, TEME,
BEKTOPOB. pabora, npobneme u T.I. Bee wieHsl rpynnst
TECTUPOBA MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
HUE. 100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.0.
5 0aoB - CTYACHT yMeeT IPUMEHSATh
MOJTyYEHHYO ITPU MOJITOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHUIO C UCTIO.
3 Gamna — CTyAEHT BiIaaeeT
TEOPETUUYECKUM MaTEPUAJIOM 110 TEME
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyaHSAETCS PU OTBETE HA BOMPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cTynenT He Bianeet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3aUNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCH.
YcrHbIi 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, otBevaeT Ha 50-100% BompocoB B
MUCbMEHH TecTe
ast 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpOCOB B TecTe.
Has Menee 25% mpaBHIIBHBIX OTBETOB
pabora, 0aJJI0B HE JaeT
TECTUPOBA
HUE.
IInockoctu u | YcTHbIN 4 Gaya — CTYJCHT HPaBUIIBHO
MpsIMBIE B orpoc, otBevaeT Ha 50-100% BompocoB B
MIPOCTPAHCTBE | MMCbMEHH TecTe
ast 2 Gayia - CTYIEHT IPaBUIIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpOCOB B TecTe.
Has Menee 25% npaBHIIBHBIX OTBETOB
pabora, 0aJJI0B HE JaeT
TECTUPOBA

HUC.
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VCTHBIN CobecenoBaHue peonaracT
orpoc, OpraHu3anuio Oecepl MpernoaaBaTess
MUCbMEHH CO CTyACHTaMH IO BOIIPOCaM
ast MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
KOHTPOITb 0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
Has 0 OTIpeIeICHHOMY pa3zeny, TeMe,
pabora, npobneme u T.I. Bee wieHsl rpynnst
TECTHPOBa MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
HUE. 100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.O.
5 0aoB - CTYACHT yMeeT IPUMEHSATh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JMCKYCCHIO C HCIIO.
3 Gamna — CTyAEHT BiIaaeeT
TEOPETUYECKUM MaTepUaoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cryneHt He BnaneeT
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3aUNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCH.
[IpeobpaszoBanu | YcTHBII CobecenoBanue npeamnonaraet
S IPOCTPAHCTBA | OIMPOC, OpraHu3aluio Oecepl MpernoaaBaTess
MUCbMEHH CO CTyAEGHTaMH IO BOIIPOCaM
ast MPaKTUIECKOTO 3aHITHUS C LENbI0 Ooee
KOHTPOITb 0OCTOSITEIBHOTO BBISIBJICHUS UX 3HAHUN
Has 0 OTIpeICICHHOMY pa3zeny, TeMe,
pabora, npobieme u T.I. Bee wieHsl rpynnst
TECTHPOBa MOTYT Y4acTBOBAaThb B 00CYKIICHHH,
HUE. 100aBIATh HHPOPMALTHIO,

TMCKYTHPOBATh, 33/1aBaThb BOIIPOCHI U
T.A.

5 0aoB - CTYACHT yMeeT IPUMEHSATh
MOJTYYEHHYIO MIPU TTOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHIO C UCTIO.

3 Oamna — CTyAEHT BlaieeT
TEOPETUYECKUM MaTepraoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMYIHPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
MpoOIeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3aUNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCA.
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YeTHbIH
ompoc,
nucbMeH
Hasl
KOHTPOJIb
Hasl
pabora,
TECTHPOB
aHue.(KOH
TPOJILHBI
i cpe3)

4 Gaya — CTYJCHT HPaBUIIBHO
otBedaeT Ha 50-100% BompocoB B
TecTe

2 Gayia - CTYIEHT IPaBUIBHO

oTBeuaeT Ha 25-50% BompocoB B TecCTe.
Menee 25% mpaBHIIBHBIX OTBETOB
0aJuIoB HE aeT

ITocemaeMocThb

10

10 GanyoB — CTYACHT MOCETHI BCE

100% 3ansTHIT

7-9 6annoB — CTyACHT MMOCETUI HE
MeHee 80% 3aHsaTHi

4-6 GaJJIOB — CTYACHT IMOCETHII HE
MeHee 50% 3aHsaTui

1-3 Ganma — CTYOCHT MOCETHII HE
MeHee 25% 3aHATHi

Ecnu ctynent nocetmn menee 25%
3aHATHH, 0aJTbl HE HAYUCISIOTCS

10.

[IpemuansHbie OaIbl

20

JlonoMHUTENbHBIE TPEeMUATbHBIC
0aJJIBl MOTYT OBITh HAYHCIICHBI:

- 3a TIPOEKT, BHITIOIHEHHBIN 110 3aKa3y
paboTrozarens 1 peaqu30BaHHBIN Ha
npaktuke — 20 6aos;

- IOCTOSIHHAs! aKTUBHOCTB BO BpeMs
MPaKTUIECKUX 3aHATHH — 10 6asos;
- TIOJIHOCTBIO TIOATOTOBJIIEHHAS K
MyOJIMKAIIAY CTaThs MO0 TEMATHUKE B
pamKax TUCIUILTUHBL — 10 6aios;

- y4acTue ¢ JOKJIaJ0M BO
BCEPOCCHICKON OJTUMIIMAJIE TIO
TeMaTUKe u3ydaeMon qucuuruinge — 20
0aIoB;

- y4acTue B BBICTABKE IO TEMAaTHKe
M3y4aeMou TUCIUILTUHBI — 20 0aIlIoB;
- MyONHKaIKs CTaThH 10 TEMATHKE
W3y4YaeMoil JUCIUIUINHBI B COOpHHKE
CTYACHYECKHX paboT / MaTepuanax
BCEPOCCHICKON KOH(EpEeHLINH /
Kypnaie u3 nepeudst BAK—10/15/
20

11.

OTBeT Ha PK3aMCHE

30

10-17 6amioB — CTyIEHT PacKpbLI
OCHOBHBIE BOTIPOCHI H 3aJjaHusl Ouiera
Ha OLICHKY «YyIOBJICTBOPUTEIHHO
18-24 6amioB — CTYIEHT PacKpBLI
OCHOBHBIE BOTIPOCHI H 3aJjaHusl Ouiera
Ha OIICHKY «XOPOLIOY,

25-30 6annoB — CTyACHT pacKpbLl

OCHOBHBIC BOIIPOCHI U 3aJaHUA ounera
Ha OLOCHKY «OTJIMYHO».

12.

WnpuBuayansHble 3a1aHUS,
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

20

Pemenmne keiica (10 6amnoB)
[Ipoxoxxaenue Tectuposanus (30
BOIIPOCOB) MO BCEMY KypCy
mucturiuHbl (10 6amos)

13.

HUroro 3a cemectp

100




76

3 cemecTp
nocermaeMocTs — 10 6amioB
TEKyIIUH KOHTPOJIb — 52 Oaia
KOHTPOJBHBIC CPE3bI — 2 cpe3a 1Mo 4 Gayia KaXk bl
npemMuaabHbie 0amisl — 20 6aIoB
OTBET Ha 3k3aMmeHe: He Oornee 30 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpois | Oamios
/ cpe3sl
1. | TloBepxHocTu | YCTHBIN 2 YCTHBIN OITPOC MOXKET MPUMEHSTHCS B
BTOPOTO orpoc, pasnn9HbIX GpopMax: HpOHTAIBHBIN,
TopsiaKa MUCHEMEHH VHINBUAYAIbHBIH, KOMOMHUPOBAHHBIH.
ast OcHOBHEBIE Ka4eCTBa YCTHOTO OTBETA
KOHTPOJTb MOJIJIeXKAIIETO OLIEHKE:!
Has - IPaBUJIBHOCTH OTBETA 110
pabora, CONIEPIKAHMIO;
TECTUPOBa - TIOJTHOTA U TITyOWHA OTBETA;
HUE. - CO3HATENFHOCTH OTBETA;

- JIOTHKa U3JIOKEHUST MaTepraa;
- PalMOHAIBHOCTH UCTIOJIb30BAHHBIX
TIPUEMOB ¥ CTIOCOOOB PEIICHUS
TTOCTaBJICHHOM y4ueOHON 3a/1auu;

- CBOCBPEMEHHOCTH 1 Y()(PEKTUBHOCTH
WCTIOJIb30BAHUS HATVISIIHBIX TOCOOHH 1
TEXHUYECKUX CPEJICTB MIPU OTBETE;

- ACTIOJIb30BaHUE JIOTIOTHUTEIHHOTO
Marepuana;

- PaIMOHAIBHOCTH UCTIONB30BAHHUS
BpEMEHU, OTBEICHHOTO Ha 3a/IaHue.

2 6amia - CTyACHT YMEET IPUMEHSITh
MOJYYEHHYIO TIPU TIOTOTOBKE K
MPaKTUIECKOMY 3aHSTHIO
nH(popMaImio, oTBeYaTh Ha
OOJILIIIMHCTBO BOMIPOCOB, BECTH
JIMCKYCCHIO C HCIIO.

1 Gamr — CTyzeHT BiageeT
TEOPETUICCKUM MaTEPUAIIOM IO TEME
MPaKTUIECKOTO 3aHSATHS, THOTIA
3aTpyIHSETCS IPH OTBETE Ha BOIPOCHI,
HE yMeeT cPOPMYJIMPOBaTh CBOIO
TOUKY 3peHUsS Ha 00CyKIaeMyI0
pobnemMy

Ecnu cryneHT He Brajieet
MPOOIEeMaTHKON MPAKTHIECKOTO
3aHSTHSI, HE MOXET OTBEYaTh Ha
BOIIPOCEHI, 3a4UTHIBAECT OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
OarramMu He OLEHUBAETCS.
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YerHblit 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, otBedaeT Ha 50-100% BompocoB B
NHCbMEH TecTe
Hasl 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpoOCOB B TecTe.
Hasl Menee 25% mpaBHIIBHBIX OTBETOB
padora, 0aJJI0B HE aeT
TeCTHPOB
aHue.(KOH
TPOJIbHBI
i cpe3)
Benenue B YcTHbIi VYCTHBIN 0npoc MOXKET IPUMEHATHCS B
aHaJm3. orpoc, pa3nuyHbIX popMax: GpPOHTAIBHBIH,
JelcTBUTENBHEI | MUCEMEHH VHIWBUIYTbHBIH, KOMOMHHPOBAHHEIH.
€ umuca. ast OcCHOBHBIE Ka4ecTBa YCTHOTO OTBETa
OyHKIMH KOHTPOITb MOJIJIEKAIIETO OLIEHKE!
NEUCTBUTEILHOT |  Has - IPaBUWJIBHOCTH OTBETA 110
0 mepeMeHHoro | pabora, COZICPIKaHHMIO;
TECTHPOBa - IOJTHOTA W TITyOMHA OTBETA;
HUE. - CO3HATENBFHOCTh OTBETA;
- JIOTHKa U3JI0KEHUSI MaTepuaa;
- pPaMOHaIBHOCTH UCTIONB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHOW Y4eOHOH 3a/1auu;
- CBOCBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHMUs HAITISIIHBIX TOCOOHH 1
TEXHUYECKUX CPEICTB IPU OTBETE;
- MCTIOJIb30BaHKE JIOTIOIHUTEIBHOTO
Marepuana;
- PaMOHaIbHOCTH UCTIONB30BaHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.
2 Gaia - CTYICHT yMeeT NPUMEHSTh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHUIO C UCTIO.
1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepUaoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cryneHt He Bnaneet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCHI, 3a4YNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH HE OLICHHUBAETCA.
YeTHbBIH 4 6amna — CTYICHT MPaBUILHO
ompoc, orBevaet Ha 50-100% BompocoB B
[UCbMEHH TecTe
ast 2 6amia - CTyACHT MPaBHILHO
KOHTPOJIb orBevaeT Ha 25-50% BOMpPOCOB B TecTe.
Has Menee 25% mpaBHIIbHBIX OTBETOB
pabora, 0aJTOB HE maeT
TECTHPOBa

HHUC.
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[Ipenen
MoCIeI0BaTeNbH
octu. [lpenen
(byHKIIMH

YcrHbIi 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, orBevaeT Ha 50-100% BompocoB B
MUCbMEHH TecTe
ast 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpoOCOB B TecTe.
Has Menee 25% mpaBHIIBHBIX OTBETOB
pabora, 0aJJI0B HE aeT
TECTUPOBA
HUE.
YcrHbIi VYCTHBIN 0npoc MOXKET IPUMEHATHCS B
orpoc, pa3nuyHbIX popMax: GpOHTAIBHBIH,
MUCbMEHH WHAWBUAYaTbHBINA, KOMOMHUPOBAHHBIN.
ast OcCHOBHBIE Ka4eCTBa YCTHOTO OTBETA
KOHTPOITb MOJIJIEKAIIETO OLIEHKE!
Has - IPaBUJIBHOCTH OTBETA I10
pabora, COZIEpKaHMIO;
TECTUPOBA - IOJTHOTA W TITyOMHA OTBETA;
HUE. - CO3HATEIBHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;
- pPaMOHaIBHOCTH UCTIONB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHOW Y4eOHOH 3a/1auu;

- CBOCBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHMUs HAIVISIIHBIX TOCOOHH 1
TEXHUYECKUX CPEICTB MPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOIHUTEIBHOTO
Marepuana;

- pPaMOHaIbHOCTH UCTIONB30BaHHUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.

2 Gaia - CTYICHT yMeeT NPUMEHSTh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAIIIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JHUCKYCCHIO C HCIIO.

1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepUaoM MO TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
npo0IeMaTuKol MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCHI, 3a4YNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCA.
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HenpepriBHOCTB | YCTHBIM VYCTHBINH 0POC MOXKET MPUMEHSITHCA B
. orpoc, pa3auuHbIX opMax: (POHTAIBHEIH,
DNeMeHTapHbIC | TUCHMEHH VHIWBUIYATbHBIH, KOMOMHHPOBAHHEIH.
(byHKIIMH ast OCHOBHBIE Ka4eCTBa YCTHOTO OTBETA
KOHTPOJTh MOJIEKAIIETO OLICHKE:
Hast - MPaBWJIBHOCTh OTBETA 110
pabora, COJICPKAHHUIO;
TECTUPOBA - MOJIHOTA U TITyOWHA OTBETA;
HHE. - CO3HATEILHOCTh OTBETA;
- JIOTUKA U3JIOKCHUS MaTepHara;
- paIOHATBHOCTH UCIIOIB30BaHHBIX
MPUEMOB U CTIOCOO0B peIICHUS
MOCTaBJICHHOW y4eOHOH 3a/1auu;
- CBOEBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIONB30BaHMSI HATVISTHBIX TOCOOUI U
TEXHUUYECKUX CPEJICTB IIPHU OTBETE;
- HCIIOJTb30BaHUE JIOTIOTHUTEIIBHOTO
MaTepuaa;
- paIMoOHAIBHOCTh UCTIONB30BAHUS
BPEMEHH, OTBEJICHHOTO Ha 3aJlaHueE.
2 Oamna - CTYICHT YMEET MPUMEHSITh
MOJTyYEHHYO MPU MTOJITOTOBKE K
MPAKTHYECKOMY 3aHITHIO
nH(pOpMAIIIIO, OTBEYATh Ha
OOJIBIITUHCTBO BOMPOCOB, BECTH
JMCKYCCHIO C HCIIO.
1 Gay — CTyJeHT BlajeeT
TEOPETUYCCKUM MAaTEPUAJIOM TI0 TEME
MPAKTHYECKOTO 3aHSATHUS, HHOTIA
3aTPYIHACTCS IMPU OTBETE HA BOMPOCHI,
HE YMeeT CPOpPMYIIMPOBaTh CBOIO
TOUYKY 3pEHHUS Ha 00CYKIAEMYIO
npobiemy
Ecnu crynenT He Bnaneet
MPOOJIEMATUKOM MPAKTHYECKOTO
3aHSATHUS, HE MOXKET OTBEUATh Ha
BOIPOCHI, 3a4UTHIBACT OTBET T10
HaIeYaTaHHOMY TEKCTY — OTBET
OayTamMu He OLEHUBACTCSL.
YeTHbBIH 4 6amna — CTYICHT MPaBUILHO
ompoc, orBevaet Ha 50-100% BorpocoB B
MUCHEMEHH Tecre
ast 2 6amia - CTyACHT MPaBHILHO
KOHTPOJIb orBevaeT Ha 25-50% BOMpPOCOB B TecTe.
Has Menee 25% mpaBHIIbHBIX OTBETOB
pabora, 0aJTOB HE MaeT
TECTUPOBa
HUE.
HMubdepenunan | YcTHbIl 4 6amna — CTYICHT MPaBUILHO
BHOE ompoc, orBevaet Ha 50-100% BorpocoB B
WCYHCJICHUE | MHChMEHH Tecre
(yHKIMI ast 2 6amia - CTyACHT NMPaBHILHO
OJTHOTO KOHTPOJIb orBevaeT Ha 25-50% BOMpPOCOB B TecTe.
[IEPEMEHHOTO. Has Menee 25% mpaBHIIbHBIX OTBETOB
IIpousBomnas. | pabora, 0aJTOB HE maeT
TECTUPOBa

HHUC.
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VCTHBIN CobecenoBaHue peonaracT
orpoc, OPTraHU3AIHIO0 OSCeIBI MPENOoaBaTes
MHCHbMEHH CO CTYJICHTaMH I10 BOIIPOCaM
ast MPAKTHYECKOTO 3aHSATHUS C IEbI0 Ooiee
KOHTPOJTh 00CTOSATENBLHOTO BLISBICHUS WX 3HAHUM
Hast IO OTPEJICIICHHOMY pa3zeily, TEME,
pabora, npobneme u T.I. Bee wieHsl rpynmbst
TECTUPOBA MOTYT Y4aCcTBOBATh B 00CYX/ICHUH,
HUE. 100aBIATh HHPOPMALTHIO,
JTUCKYTHUPOBaTh, 33]1aBaTh BOIIPOCHI U
T.I.
5 0ayIoB - CTYJCHT YMEET MPUMECHSATh
MOJTyYEHHYO MIPU MTOJITOTOBKE K
MPAKTHYECKOMY 3aHITHIO
nH(pOpMAIIIIO, OTBEUYaTh Ha
OOJIBITUHCTBO BOMPOCOB, BECTH
JTUCKYCCHIO C UCTIO.
3 Gayia — CTYJCHT BlajieeT
TEOPETUYCCKUM MAaTEPUAJIOM TI0 TEME
MPAKTHYECKOTO 3aHSATHUS, HHOTAA
3aTPYIHACTCS IMPU OTBETE HA BOMPOCHI,
HE YMeeT CPOpPMYIIMPOBaTh CBOIO
TOUYKY 3pEHUS Ha 00CYKIAEMYIO
npobiemy
Ecnu cTynenT He Bianeet
MPOOJIEMAaTUKOM MPAKTHYECKOTO
3aHATHS, HE MOXKET OTBEUYATh Ha
BOIPOCHI, 3a4UTHIBACT OTBET T10
HaIeYaTaHHOMY TEKCTY — OTBET
OatamMu He OICHHUBACTCS.
OCHOBHBIE VCTHBIN CobecenoBaHue peonaracT
TEOPEMBI orpoc, OpTraHM3AIHIO0 OSCeIbI MPENOoaBaTes
muddepeHnuan | TMChbMEHH CO CTYJICHTaMH I10 BOIIPOCaM
BHOTO as MPAKTHYECKOTO 3aHSATHUS C IETbI0 OoJiee
WCYUCIICHHUS U | KOHTPOJIb 00CTOSATENBLHOTO BLISBICHUS WX 3HAHUM
WX TIPUITOKEHUS Hast IO OTPEJICIICHHOMY pasfeily, TeME,
K pabora, npobneme u T.I. Bee wieHsl rpynmbst
UCCIICZIOBAaHUIO |TEeCTUPOBa MOTYT Y4acTBOBATh B 00CYX/ICHUH,
byHKIUHI HUE. 100aBIATh HHPOPMALTHIO,

TMCKYTHPOBATh, 33/1aBaThb BOIIPOCHI U
T.A.

5 0aoB - CTYACHT yMeeT IPUMEHSATh
MOJTYYEHHYIO MIPU TTOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHIO C UCTIO.

3 Oamna — CTyAEHT BlaieeT
TEOPETUYECKUM MaTepraoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMYIHPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
MpoOIeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3aUNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCA.




YcrHbIi 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, orBevaeT Ha 50-100% BompocoB B
MUCbMEHH TecTe
ast 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpoOCOB B TecTe.
Has Menee 25% mpaBHIIBHBIX OTBETOB
pabora, 0aJJI0B HE aeT
TECTUPOBA
HUE.
HurerpanbHoe | YcTHBIN CobecenoBaHue peonaracT
WCYHCIIEHHE orpoc, OpraHu3anuio Oecepl MpernoaaBaTesis
¢byHKUMH MUCbMEHH CO CTYZIEHTaMH 110 BOIIpocaMm
OTHOTO ast MPaKTUIECKOTO 3aHITHUS C LENbI0 Ooee
MIEPEMEHHOr0. | KOHTPOJb 0OCTOSITEIBHOTO BBISIBJICHUS UX 3HAHUHN
Heonpenenenn Has 10 ONPEJIENIEHHOMY pas3fielly, TEME,
bIii UHTErpan | pabora, npobieme u T.I. Bee wieHsl rpynst
TECTUPOBA MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
HUE. 100aBIATh HHPOPMAITHIO,
TMCKYTHPOBATh, 33/1aBaThb BOIIPOCH U
T.0.
5 0aoB - CTYACHT yMeeT IPUMEHSTh
MIOJTyYEHHYO MIPU MOJITOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JTUCKYCCHUIO C UCTIO.
3 Gamna — CTyAEHT BiIaaeeT
TEOPETUUECKUM MaTEPUAJIOM 110 TEME
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyaHAETCS PU OTBETE HA BOMPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cTynenT He Bianeet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCHI, 3a4YNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCA.
YcTHbIi 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, otBeuaeT Ha 50-100% BompocoB B
MUCbMEHH TecTe
ast 2 Gayia - CTYIEHT IPaBUIIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpOCOB B TecTe.
Has Menee 25% npaBHIIBHBIX OTBETOB
pabora, 0aJJI0B HE JaeT
TECTUPOBA

HUC.
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OnpeneneHublil | YcTHBIN 5 CobecenoBaHue peonaracT
MHTETpal. orpoc, OpraHu3anuio Oecepl MpernoaaBaTess
[lpunoxxeHust | MMCEMEHH CO CTyACHTaMH IO BOIIPOCaM
OIIPEIeICHHOTO ast MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
MHTErpana. KOHTPOITb 0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
HecoOcTBennbie Has 10 ONPEJIENIEHHOMY pas3fielly, TEME,
WHTETpabl. pabora, npobneme u T.I. Bee wieHsl rpynnst
TECTHPOBa MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
HUE. 100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.A.
5 0aoB - CTYACHT yMeeT IPUMEHSATh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHUIO C UCTIO.
3 Gamna — CTyAEHT BiIaaeeT
TEOPETUYECKUM MaTepUaoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cryneHt He BnaneeT
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3aUNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCH.
YerHblit 4 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, otBevaeT Ha 50-100% BompocoB B
NHCbMEH TecTe
Has 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpOCOB B TecTe.
Hasl Menee 25% mpaBHIIBHBIX OTBETOB
pa6ora, 0aJuIoB HE aeT
TeCTHPOB
aHue.(KOH
TPOJIbHBI
i cpe3)
[TocemaeMocTs 10 10 GanyoB — CTYACHT MOCETHI BCE

100% 3ansaTHIT

7-9 6annoB — CTyACHT MMOCETUI HE
MeHee 80% 3aHsaTHi

4-6 GaJIOB — CTYACHT IMOCETHII HE
MeHee 50% 3aHsaTuit

1-3 Ganma — CTYOCHT MOCETHII HE
MeHee 25% 3aHATHi

Ecnu ctynent nocetmn menee 25%
3aHATHH, 0aJTbl HE HAYUCISIOTCS




10.

[IpemuansHbie OaIbl

20

JlonoMHUTENbHBIE TPEeMUATbHBIC
0aJJIBl MOTYT OBITh HAYHCIICHBI:

- 3a TIPOEKT, BHITIOIHEHHBIN 110 3aKa3y
paboTromarens 1 peaqu30BaHHBIN Ha
npaktuke — 20 6aos;

- IOCTOSIHHAs! aKTUBHOCTB BO BpeMs
MPaKTUIECKUX 3aHATHI — 10 6asos;
- TIOJIHOCTBIO TIOATOTOBJIIEHHAS K
MyOJIMKAIIAY CTaThs MO0 TEMATHUKE B
pamMKax qUCIUILTUHBL — 10 6aos;

- y4acTue ¢ JOKJIaJ0M BO
BCEPOCCHICKON OJTUMIIMAJIE TIO
TeMaTUKe u3ydaemMon qucuuruinge — 20
0aIoB;

- y4acTue B BBICTABKE M0 TEMaTHKe
M3y4aeMou TUCIUILTUHBI — 20 0aIlIoB;
- MyONHKaIKs CTaThH 10 TEMATHKE
W3y4YaeMoil JUCIUIUINHBI B COOpHHKE
CTYACHYECKHX paboT / MaTepuaiax
BCEPOCCHICKON KOH(EpEeHLINH /
Kypnaie u3 nepeudst BAK - 10/ 15/
20
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11.

OTBeT Ha PK3aMCHE

30

10-17 6amioB — CTyIEHT PacKpbLI
OCHOBHEBIE BOTIPOCHI H 3aJaHusl Ouiera
Ha OLICHKY «YyIOBJICTBOPUTEIHHO
18-24 6amioB — CTYIEHT PacKpBLI
OCHOBHBIE BOTIPOCHI H 3aJjaHusl Ouiera
Ha OLICHKY «XOPOLIOY,

25-30 6annoB — CTyACHT pacKpbLl

OCHOBHBIC BOIIPOCHI U 3aJaHUA ounera
Ha OLOCHKY «OTJIMYHO».

12.

WnpuBuayansHble 3a1aHUS,
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

20

Pemenmne keiica (10 6amnoB)
[Ipoxoxxaenue Tectuposanus (30
BOIIPOCOB) MO BCEMY KypCy
mucturiHbl (10 6amos)

13.

HUroro 3a cemectp

100

rocemaemMocts — 10 0ayuioB

TEKYILHI KOHTpOJIb — 52 Gasia

4 cemectp

KOHTPOJIBHBIEC CPE3bl — 2 cpe3a 1o 4 0ajura Kak bl

npeMuanbHbie 6amsl — 20 6amioB

OTBET Ha dK3ameHe: He Ooiee 30 0aiuioB

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

TC
MbI

HasBanue TeMbl
/ BuJT yueOHOI
paboThI

Dopmbl
TEKYILETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
0aJUIOB

MCTO,Z[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKHU




Paner.
Uucnosble psibl

VCTHBIN
orpoc,
MHCHbMEHH
as
KOHTPOJTh
Has
pabora,
TECTUPOBA
HHE.

VYCTHBIN 0npoc MOXKET IPUMEHATHCS B
pa3nuyHbIX popMax: GpOHTATBHBIH,

WHAWBUAYaTbHBINA, KOMOMHUPOBAHHBIN.

OcHOBHBIE KauecTBa YCTHOTO OTBETa
MOJIEKAIIIETO OLICHKE:!

- IPaBUWJIBHOCTH OTBETA I10
COZIEpKaHMIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- pPaMOHaIBHOCTH UCTIOIB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHOW y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHUs HAIVISIIHBIX TOCOOUH 1
TEXHUYECKUX CPEICTB MPHU OTBETE;

- MCTIOJIb30BaHKE JTOTOIHUTEIBHOTO
Marepuana;

- pPaMOHaIbHOCTH UCTIONB30BaHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.

2 Gaia - CTYICHT yMeeT NPUMEHSTh
MOJTYYEHHYIO MIPU TIOATOTOBKE K
MPaKTUIECKOMY 3aHSTHIO
nHOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JHUCKYCCHIO C HCIIO.

1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepUaIoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCHI, 3a4YNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBACTCH.

Yerubii
ompoc,
nucbMeH
Hasi
KOHTPOJIb
Hasi
pabora,
TeCTHPOB
aHue.(KOH
TPOJbHBI
i cpe3)

4 6amna — CTYICHT MPaBUILHO
orBevaet Ha 50-100% BorpocoB B
TecTe

2 6amia - CTyACHT MPaBHILHO

orBevaeT Ha 25-50% BOMpPOCOB B TecTe.

Menee 25% mpaBHIIbHBIX OTBETOB
0ayIoB HE aeT

84



@OyHKIHOHAJIBH
13
MOCJIEZI0BATENbH
OCTH U PsIBI

85

VCTHBIN CobecenoBaHue peonaracT
orpoc, OpraHu3anuio Oecepl MpernoaaBaTess
MUCbMEHH CO CTyACHTaMH IO BOIIPOCaM
ast MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
KOHTPOITb 0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
Has 0 OTIpeIeICHHOMY pa3zeny, TeMe,
pabora, npobneme u T.I. Bee wieHsl rpynnst
TECTHPOBa MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
HUE. 100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.0.
5 0aoB - CTYACHT yMeeT IPUMEHSATh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHUIO C UCTIO.
3 Gamna — CTyAEHT BiIaaeeT
TEOPETUYECKUM MaTepUaoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cryneHt He BnaneeT
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3aUNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCH.
YcrHbIi 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, otBevaeT Ha 50-100% BompocoB B
MUCbMEHH TecTe
ast 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpOCOB B TecTe.
Has Menee 25% mpaBHIIBHBIX OTBETOB
pabora, 0aJJI0B HE JaeT
TECTHPOBa

HUC.




CreneHHEBIE
panel. Panet
dypre
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VCTHBIN CobecenoBaHue peonaracT
orpoc, OpraHu3anuio Oecepl MpernoaaBaTess
MUCbMEHH CO CTyACHTaMH IO BOIIPOCaM
ast MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
KOHTPOITb 0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
Has 0 OTIpeIeICHHOMY pa3zeny, TeMe,
pabora, npobneme u T.I. Bee wieHsl rpynnst
TECTHPOBa MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
HUE. 100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.0.
5 0aoB - CTYACHT yMeeT IPUMEHSATh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHUIO C UCTIO.
3 Gamna — CTyAEHT BiIaaeeT
TEOPETUYECKUM MaTepUaoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cryneHt He BnaneeT
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3aUNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCH.
YcrHbIi 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, otBevaeT Ha 50-100% BompocoB B
MUCbMEHH TecTe
ast 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpOCOB B TecTe.
Has Menee 25% mpaBHIIBHBIX OTBETOB
pabora, 0aJJI0B HE JaeT
TECTHPOBa

HUC.




OyHKIUU
HECKOJIbKUX
MEePEeMEHHBIX
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VCTHBIN CobecenoBaHue peonaracT
orpoc, OpraHu3anuio Oecepl MpernoaaBaTess
MUCbMEHH CO CTyACHTaMH IO BOIIPOCaM
ast MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
KOHTPOITb 0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
Has 0 OTIpeIeICHHOMY pa3zeny, TeMe,
pabora, npobneme u T.I. Bee wieHsl rpynnst
TECTHPOBa MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
HUE. 100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.0.
5 0aoB - CTYACHT yMeeT IPUMEHSATh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHUIO C UCTIO.
3 Gamna — CTyAEHT BiIaaeeT
TEOPETUYECKUM MaTepUaoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cryneHt He BnaneeT
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3aUNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCH.
YcrHbIi 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, otBevaeT Ha 50-100% BompocoB B
MUCbMEHH TecTe
ast 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpOCOB B TecTe.
Has Menee 25% mpaBHIIBHBIX OTBETOB
pabora, 0aJJI0B HE JaeT
TECTHPOBa

HUC.




Huddepenunan
BHOE
UCYHCIICHHE
(hyHKIHI
HECKOJIBKHX
HePEMEHHBIX
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VCTHBIN CobecenoBaHue peonaracT
orpoc, OpraHu3anuio Oecepl MpernoaaBaTess
MUCbMEHH CO CTyACHTaMH IO BOIIPOCaM
ast MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
KOHTPOITb 0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
Has 0 OTIpeIeICHHOMY pa3zeny, TeMe,
pabora, npobneme u T.I. Bee wieHsl rpynnst
TECTHPOBa MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
HUE. 100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.0.
5 0aoB - CTYACHT yMeeT IPUMEHSATh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHUIO C UCTIO.
3 Gamna — CTyAEHT BiIaaeeT
TEOPETUYECKUM MaTepUaoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cryneHt He BnaneeT
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3aUNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCH.
YcrHbIi 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, otBevaeT Ha 50-100% BompocoB B
MUCbMEHH TecTe
ast 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpOCOB B TecTe.
Has Menee 25% mpaBHIIBHBIX OTBETOB
pabora, 0aJJI0B HE JaeT
TECTHPOBa

HUC.




OKCTpEMYMBI
(hyHKIHI
HECKOJIBKHX
MEPEMEHHBIX
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VCTHBIN CobecenoBaHue peonaracT
orpoc, OpraHu3anuio Oecepl MpernoaaBaTess
MUCbMEHH CO CTyACHTaMH IO BOIIPOCaM
ast MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
KOHTPOITb 0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
Has 0 OTIpeIeICHHOMY pa3zeny, TeMe,
pabora, npobneme u T.I. Bee wieHsl rpynnst
TECTHPOBa MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
HUE. 100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.0.
5 0aoB - CTYACHT yMeeT IPUMEHSATh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHUIO C UCTIO.
3 Gamna — CTyAEHT BiIaaeeT
TEOPETUYECKUM MaTepUaoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cryneHt He BnaneeT
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3aUNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCH.
YcrHbIi 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, otBevaeT Ha 50-100% BompocoB B
MUCbMEHH TecTe
ast 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpOCOB B TecTe.
Has Menee 25% mpaBHIIBHBIX OTBETOB
pabora, 0aJJI0B HE JaeT
TECTHPOBa

HUC.
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HurerpanbHoe | YcTHBIN 5 CobecenoBaHue peonaracT
WCYHCIIEHHE orpoc, OpraHu3anuio Oecepl MpernoaaBaTess
¢byHKUMH MUCbMEHH CO CTYZIEHTaMH 110 BOIIpocaMm
HECKOJIBKHX ast MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
MIEPEMEHHBIX. | KOHTPOJb 0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
JBoitHoit Hast [0 ONPENEIICHHOMY pa3leny, TEME,
MHTETrpal pabora, npobneme u T.I. Bee wieHsl rpynnst
TECTHPOBa MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
HUE. 100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.0.
5 0aoB - CTYACHT yMeeT IPUMEHSATh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHUIO C UCTIO.
3 Gamna — CTyAEHT BiIaaeeT
TEOPETUYECKUM MaTepUaoM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy
Ecnu cryneHt He BnaneeT
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIIPOCEHI, 3aUNTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCH.
YerHblit 4 4 Gaya — CTYJCHT HPaBUIIBHO
ompoc, otBevaeT Ha 50-100% BompocoB B
NHCbMEH TecTe
Has 2 Gayia - CTYIEHT IPaBUIBHO
KOHTPOJIb oTBevaeT Ha 25-50% BOMpOCOB B TecTe.
Hasl Menee 25% mpaBHIIBHBIX OTBETOB
pa6ora, 0aJuIoB HE aeT
TeCTHPOB
aHue.(KOH
TPOJIbHBI
i cpe3)
[TocemaeMocTs 10 10 GanyoB — CTYACHT MOCETHI BCE

100% 3ansaTHIT

7-9 6annoB — CTyACHT MMOCETUI HE
MeHee 80% 3aHsaTHi

4-6 GaJIOB — CTYACHT IMOCETHII HE
MeHee 50% 3aHsaTuit

1-3 Ganma — CTYOCHT MOCETHII HE
MeHee 25% 3aHATHi

Ecnu ctynent nocetmn menee 25%
3aHATHH, 0aJTbl HE HAYUCISIOTCS




9. [IpemuansHbie OaIbl 20 JlonoTHUTENBHBIE TPEMUAIbHBIC
0aJuTbl MOTYT OBITH HAYHCIICHBI:

- 3a TIPOEKT, BHITIOIHEHHBIN 110 3aKa3y
paboTromarens 1 peaqu30BaHHBIN Ha
npaktuke — 20 6aos;

- IOCTOSIHHAs! aKTUBHOCTB BO BpeMs
MPaKTUIECKUX 3aHATHI — 10 6asos;
- TIOJIHOCTBIO TIOATOTOBJIIEHHAS K
MyOMUKAIMU CTAThsI [0 TEMATHKE B
pamMKax qUCIUILTUHBL — 10 6aos;

- y4acTue ¢ JOKJIaJ0M BO
BCEPOCCHICKON OJTUMIIMAJIE TIO
TeMaTHKe n3ydaeMoi qucrumiuse — 20
0aIoB;

- y4acTue B BBICTABKE M0 TEMaTHKe
M3y4aeMou TUCIUILTUHBI — 20 0aIlIoB;
- MyOMUKaIKs CTaThH 110 TEMAaTHKE
W3y4YaeMoil JUCIUIUINHBI B COOpHHKE
CTYACHYECKHX paboT / MaTepuaiax
BCEPOCCHICKON KOH(EpEeHLINH /
Kypnaie u3 nepeudst BAK - 10/ 15/
20

10. OTBeT Ha ’3K3aMeHe 30 10-17 6amioB — CTyIEHT PacKpbLI
OCHOBHEBIE BOTIPOCHI H 3aJaHusl Ouiera
Ha OLICHKY «YyIOBJICTBOPUTEIHHO
18-24 6amioB — CTYIEHT PacKpBLI
OCHOBHBIE BOTIPOCHI H 3aJjaHusl Ouiera
Ha OLICHKY «XOPOLIOY,

25-30 6annoB — CTyACHT pacKpbLl

OCHOBHBIC BOIIPOCHI U 3aJaHUA ounera
Ha OLOCHKY «OTJIMYHO».

11. |MuauBuayanbHbIC 3aJaHUs, 20 Pemenue ketica (10 6aioB)
C TIOMOII[HI0 KOTOPBIX [Mpoxoxnenue Tectupoanus (30
MOXKHO Ha0paTh BOIPOCOB) IO BCEMY KypCY
JIOTIOJIHUTENBHBIE OaJIIbI mucturiHbl (10 6amos)
12. HUroro 3a cemectp 100

HtoroBass omeHka 1o »dk3aMmeHy BbicTaBisieTcss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN
gyerpipexOambHoit  mikane. [lepeBom 100-0amnbHOM  pEeHTHMHTOBOW OIEHKH 1O JUCIHHUILIAHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOIINM 00pa3oMm:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 GaiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

YcTHBIH 0NIpOC, NUCBMEHHAs
KOHTPOJIbHasi padoTa,
TeCTHpPOBaHUe.

Tema 1. BBenenue B anredpy




CuMBoIMKa MaTeMaTndecKoi JJoruku. MHoxkecTBa. Onepanuu HaJl MHOXeCTBaMU. [lekapToBo
npousBeneHue. Otodbpaxenus. CIopbeKTHBHbIC, UHbEKTUBHBIC 1 OMEKTHBHBIE 0TOOpaXkeHus. Kommozumus
orobOpakenuit. OOparHoe otoOpakeHue. burapubie oTHOMIEHH. OTHOIIIEHUE SKBUBAJICHTHOCTH.
daxropu3zarys orodpakenuit. OTHomeHue nopsaka. [lepecraHoBkr. MOImHOCTh MHOXKECTBA
nepectaHoBok. IIponsBenenue nepectaHoBok. CreneHs nepecTaHoBKU. [{ukinnueckas cTpykTypa
IepecTaHoBKU. YeTHOCTH U 3HaK nepectaHoBKU. [lonsaTre yncna. HarypaneHblie uncia. PannmonanbsHele
gucina. JlelictBurensHble yncia. KommuekcHsle uncna. Onepanuu HaJl KOMIUIEKCHBIMHU YHCIaMH.

VYKa3aTh HECKOJIBKO JIEMEHTOB MHOXKECTBA . [IpuBecTr mpumMep AByX COOCTBEHHBIX
MMOIMHOKECTB MHOXKeCTBaA. M300pa3uTh rpaduueck .

J1J1s TpOM3BOIBHBIX MHOXKECTB JJOKA3aTh YTBEPKIACHHE, THOO MPUBECTH KOHTP

MPUMEP U MPOUJUTIOCTPUPOBATH €T0 AUarpamMon Jitnepa-Benna.

Cpenyn MHOXKECTB yKa3aTh TAKUE MHOXKECTBA, JIJIsl KOTOPBIX COOTBETCTBUE

SIBIISIETCSA:

1) orobpakeHueM (10Ka3arh);

2) CIOpBEKTHUBHBIM, HO HE UHBEKTHUBHBIM OTOOPaKEHUEM;

3) MIHBEKTUBHBIM, HO HE CIOPBEKTHBHBIM OTOOpaKeHUEM;

4) OMEeKTHBHBIM OTOOpAKECHUEM.

SABnsrorcst 1 GYHKIMHA UHBEKTUBHBIMH, CIOPHEKTUBHBIMU, OMEKTHBHBIMU ?

Kaknmu cBorictBamu (pedaeKCHBHOCTD, aHTUPE(DICKCUBHOCTh, CHMMETPHUYHOCTb,
AHTHCHUMMETPUYHOCTh, TPAH3UTUBHOCTH) 00JIafjaeT OMHApHOE OTHOIIIEHNE Ha MHOXKECTBE . Eciu
OHO SIBJISIETCSI SKBUBAJIEHTHOCTBIO, TO OMKCATh KJIACChl 3KBUBAJIEHTHOCTHU. Eciu 310 oTHOIIEHNE
MOpsi/iKa, TO OXapaKTePU30BaTh ATOT MOPSAOK.

3) — MHOXKE€CTBO MHOTOYT'OJIBHUKOB TJIOCKOCTH, MHOTOYTOJIbHHUK TOA00EH MHOTOYTOJIbHUKY .
HaiiTu crenens u onpeneanTh 3HaK (YU€THOCTh) IEPECTAHOBKH, HAUTH 00paTHYIO
MIEPECTAHOBKY, Pa3JIOKUTh MIEPECTAHOBKY B MMPOU3BEICHNE HE3aBUCUMBIX LIUKIIOB U B
IIPOU3BECHUE TPAHCIIO3ULIU.

JlaHbl KOMIUIEKCHBIC ynciia. HaliTn MHUMYIO U JIEHCTBUTEIBHYIO YaCTH

KOMILUIEKCHBIX YHCEIL.

Tema 2. Pemenue cucteM TMHEHHBIX alreOpanvdecKux ypaBHCHHH.
BekropHble apupmMeTnueckue npocTpaHcTBa

Cucrema JIMHEHHBIX anreOpanyecKux ypaBHeHUH. PABHOCHIIBHOCTD CHCTEM.

DOnemeHTapHble mpeodpazoBanus. Meron [aycca. [Ipumenenne Merona ["aycca k uccienoBaHuio
U PELIEHUI0 CUCTEeM. Perienne cuctemsl AByX ypaBHEHHUH ¢ AByMs HeEM3BeCTHbIMU. [loHsTHE
ONpPENEIUTEIIS BTOPOro NMopsiika. Pelenne cucteMsl TpeX ypaBHEHUMN C TPEMSI HEU3BECTHBIMMU.
[ToHsATHE ONpeAeUTENs TPETHETO MOPAaKa. ApH(PMETHIECKOe BEKTOPHOE IPOCTPAHCTBO.
Jlunetinbie komOuHaImu. JInaeiHas oOonouka. JInnelinas 3aBucumocTtb. basuc. PasmepHOCTb.
Pemuts cucreMy JIMHEWHBIX YpaBHEHUM MeToaoM [aycca.

HccnenoBars pelieHne CUCTEMBI JIMHEMHBIX allre0pandeckiuX ypaBHEHUH B 3aBUCUMOCTH

OT 3HaYEHUN Iapamerpa.

BrrsicHuTh, 00pa3yeT u cuctema BeKTopoB 6asuc B . Eciu aa, To pa3inokuTh o 3ToMy

0a3ucy BEKTOp .

BbIsiCHUTB, ABIIAETCSA JIM JaHHOE MHOYKECTBO IOANIPOCTPAHCTBOM B . Eciu 1a, TO HailTH

ero 6asuc U pa3MepHOCTb.

Tema 3. Marpuiisl
Panr cucrembl BekTopoB. CTpodeyHbIN U CTONOEBOM paHru MaTpulibl. Panr
Mmarpuibl. MccnenoBanue cucTeMsl JMHEHHBIX ypaBHeHHH. Heobxomumoe u focratounoe
YCJIIOBHE COBMECTHOCTH cUCcTeMBI. Kputepnii eIMHCTBEHHOCTH penieHns. CTpyKTypa MHOXKECTBA
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pelnieHuii coBMecTHOM crcteMbl. O0Iee pereHrne oqHOPOAHOH cucteMbl. O0IIee perieHne
HEOIHOPOIHOM cucTeMbl. JIMHEeiHbIe OTOOpaXkeHHs. Marpulia TMHEHHOTO OTOOpaKeHHUSI.
CrnoxxeHnue MaTpull. YMHO)KEHHE MaTPUI] Ha 4nciio. KoMmo3umms TMHEHHBIX 0TOOpaykeHUH U
npousBeaeHne Matpuil. OIeHKa paHra MPou3BeAeHUS MaTpHIl. TpaHCTIOHUPOBAHHE.
KBanparusie Mmatpuiisl. O6paTHas marpuna. Beraucnenue oOparHoit marpuiisl. Mcnons3oBanue
00paTHOM MaTPHIIBI JIJIS1 PEIICHUS CUCTEM.

Panr cucremsl BekTopoB. CTpoueuHbIN U CTOIOLEBON paHTH MaTpHIlbl. Panr

Matpuilsl. MccnenoBanme cucTeMbl TMHEHHBIX ypaBHeHUH. HeoOxonmuMoe 1 JocTaTtouHoe
YCJIOBHE COBMECTHOCTH cUcTeMBbI. Kputepuii eIMHCTBEHHOCTH pelieHus. CTpyKTypa MHOXKECTBA
perieHuit CoBMecTHOM cuctembl. O0Iee pemeHrne oMHOPOAHON cucTeMbl. O01Iee pereHne
HEOJTHOPOJHOU cucTeMbl. JInHelHbIe 0TOOpakeHus. Marpuia TMHEHHOTO 0TOOpakeHUSI.
CrnoxxeHre MaTpHll. YMHOXEHUE MaTpUIl Ha 4uciio. KoMmo3uius TuHEHHBIX 0TOOpaKeHNUH 1
npousBeaeHue Matpuil. OlleHKa paHra Mpou3BeAeHUs MaTpull. TpaHCIIOHUPOBAHUE.
Ksaaparubie marpunibl. O6paTtHas matpuia. Beraucinenue oOparHoit MaTpuilsl. Mcrons3oBanue
00paTHOM MaTPHIIBI ISl PEIICHUS CHCTEM.

Tema 4. Onpenenurenu
Onpenenutens n-oro nopsaka. CpoilicTBa onpenenuTenei. Teopema o pazioKeHUun
OTIPEICTTUTEIIS TI0 AIEMEHTaM CTPOKH (cTonb1a). OnpeneauTeny CeraabHbIX MaTPHII.
Onpenenurens Bangepmonaa. Onpenenurens npousBeaeHusa Mmarpuil. Kpurepuii
HEBBIPOXKJICHHOCTH MaTpuIlbl. [[ppuMeHenune onpeaenuTesei K BBIYUCICHUIO 0OpaTHOM
Matpuilsl. Dopmyiel Kpamepa perienus cucreM. Beraucienue panra MaTpuilbl METOIOM
OKaWMJISIFOILIUX MHUHOPOB.
Onpenenutens n-oro nopsaka. CpoiicTBa onpenenuTenei. Teopema o pazioKeHUun
OTIPEICTTUTEIS TI0 AIEMEHTaM CTPOKH (cTonbna). OnpenenuTenu CeralbHbIX MaTPHIL.
Onpenenurens Bangepmonaa. Onpenenurens npousBeaeHusa Marpuil. Kpurepuii
HEBBIPOXKJICHHOCTH MaTpuIlbl. [[ppuMeHenue onpeaenuTesnei K BBIYUCICHUIO 0OpaTHOM
Matpuisl. Popmyiel Kpamepa pemienus cucreM. Beruucienue panra MaTpyiibl METOJOM
OKaWMJISIFOILIUX MUHOPOB.

Tema 5. Anrebpanueckue cucteMsl. [ pynmbl
Omneparuu. Knaccer oneparuii. Helfitpanbabie 1 oOpaTHbIe 2neMeHThI. OOpaTumbie
ornepauuu. Airedbpanyeckue cucteMsl. [oMmoMopdHbIe 1 H30MOP(HBIE OTOOPAKEHHS CUCTEM.
I'pynnst. Hoarpynmel. Huknuueckue rpymnmsl. OtoOpaskenus rpymi. [loxyrpynnsl. Koneunsie
rpymmsl. Tabmumsr K. Teopema Kanu. Cmexnbie kinacesl. Teopema Jlarpanxa. dakrop-
rpymnma no HopMajibHOMY JAenuTento. Teopema o romomMopdusme rpyi. Sapo romomopdpusma.
Omnepanuu. Knaccer onepanmii. HelitpansHbie u oOparHbie aneMeHThl. O0paTumbie
onepanuu. AnreOpandeckue cucteMmbl. [ omomopdHbIe 1 n130MOp(HBIE 0TOOPAKEHUS CUCTEM.
I'pynmer. Hoarpynmel. Huknnueckue rpynmsl. OtooOpaxenus rpyni. [lomyrpymnmel. Koneunsie
rpynmbl. Tabmuibel Kamm. Teopema Ko, Cmexnbie knacesl. Teopema Jlarpanxa. daxtop-
rpyIina o HopMajabHOMY JienuTento. Teopema o romomopdusme rpymi. Sapo romomopdusma.

Tema 6. Konbna 1 mojs
Komnbma. [Ipocreiimue cBoiicTBa. [logkomsiia. [omoMopdusmsl kosen. Turmbl Koserr.
[Tone. Xapakrepuctuka nois. zomopdusmsl noneit. [Ipumeps! konen, noneii. [Tome
KOMIUJIEKCHBIX Yucell. [eoMeTpuyecKkoe UCTOIKOBAHUE IEUCTBUM C KOMIUIEKCHBIMU YUCIIAMH.
Koib110 K1aCCOB BBIUETOB.
Komnbma. [Ipocteiimue croiictra. [logkomsiia. [omoMopdu3ms koen. Tumbl Koserr.
[Tone. Xapakrepuctuka noss. Uzomopdusmsl noneit. [Ipumeps! koner, noneii. [Tome



KOMIUJIEKCHBIX Yucell. [ EOMETpUYECKOE UCTOIKOBAHUE IEVCTBUM C KOMIUIEKCHBIMU YUCIIAMH.
Kombp1o Ki1accoB BEIYETOB.

Tema 7. Kosib110 MHOTOUYJIEHOB OT OJIHOM nepemMeHHOou. [lone oTHoeHni
Konb1io MHOrOWwIEeHOB Hal LETOCTHBIM KOJIBLIOM OT OJHOM NEPEMEHHOMN
AnreOpandeckas v (pyHKIIMOHAJIbHASI TOUKH 3peHUsI Ha MHOTOUWIeH. [loHsTHE anrebpanyeckoro
Y TPaHCUEHAEHTHOTO 3J€MEHTOB. Jlenenue ¢ octaTkoM B KoJiblie OTHOLIEHUE ACIUMOCTH B
koJbItax. Hepa3znoxumele 35ieMeHThI Kosblla. DakTopuaabHbIC KOTbIa. YCIOBUE
OZIHO3HAYHOCTH PaA3JIOKEHUs JII000T0 31eMeHTa Kojblia Ha npoctbie MHOkHTEH. HOJl 1 HOK B
konpax. Cpoiictea HOJl u HOK. Teopema o HOJl u HOK B dakTopHraibHbIX KOJIbIaX.
EBxnnnoso xonwiro. HOJ[ 1 HOK B eBkimaoBeix konblax. AnroputM EBknnna. Teopema o
(haKTOpHATBHOCTH €BKIMIOBBIX KoJell. PaKTOpHaIbHOCTh KOJIbIIa MHOTOWICHOB HAJT TTOJIEM
Teopema 0 6€CKOHEUHOCTH MHOXKECTBA HEMPUBOJUMBIX MHOTOWIECHOB B [IpuMuTHBHBIE
MHorowieHbl. Teopema ["aycca o comepkaHuu pOU3BEACHUS MHOTOYICHOB. Kputepnii
HEMPUBOAUMOCTH Di3eHIlTeliHa B Koublle [lone oTHomenuit nenoctuoro koibua. [one
panoHaabHbIX 1pobeil. [Ipocreiinme npodu.
Kosb110 MHOTOUIEHOB HaJ LIEIOCTHBIM KOJIBLIOM OT OJJHOM MepeMEeHHOM
Anrebpandeckasi ¥ GyHKIHOHAIbHAS TOYKU 3peHHs] HA MHOTowIeH. [loHaTue anredpandeckoro
Y TPaHCUEHAEHTHOTO 3J€MEHTOB. /leneHue ¢ octaTkoM B KoJiblie OTHOLIEHUE ACIIUMOCTH B
kosbliax. Hepaznoxumele sneMeHThl Kobla. GakTopuanbHble KObIa. YCIOBUE
OZIHO3HAYHOCTH Pa3JIOKEHUs JII000T0 31eMeHTa Kojblia Ha npoctbie MHOkHTEH. HOJl 1 HOK B
konbirax. CpotictBa HOJ[ m HOK. Teopema o HOJ] m HOK B dakTopraibHBIX KOJIbIAX.
Esxmnnoso xonbiio. HOJ[ m HOK B eBkimaoBeix konblax. Anroput™ EBknnnaa. Teopema o
(bakTopuanbHOCTH €BKIUAOBBIX KoJiel. DaKTopraabHOCTh KOJIbI[a MHOTOUJICHOB HaJl MOJEM
Teopema 0 O€CKOHEYHOCTH MHOXKECTBA HETIPUBOIUMBIX MHOTOWICHOB B [[pUMUTHBHBIC
MHorouseHbl. Teopema ["aycca o conepkanuu mpou3BeeHUsI MHOTouIeHOB. Kpurtepuit
HENPUBOAMMOCTHU DH3eHIITeHA B KoibLe [lone oTHOmEHM HenocTHOrO KosbLia. lose
panoHanbHBIX ApooOeit. [Ipocretimue apoou.

Tema 8. KopHr MHOTOWIEHOB
Kopnu mHorounenos. Teopema be3y. Cxema ['opaepa. Kparnbie kopuu. Teopema o
pa3noKEeHUH MHOTOWIECHA Ha JInHelHble MHOXKuTeu. @opmynel Buera. M3omopdusm kombia
HaJ 0€CKOHEYHBIM KOJIBIIOM KOJBIYy TOJTUHOMHUANBHBIX (QPyHKINH. MHTEpHONSIus
MHOTOYJIEHOB.
Kopuu muorowienos. Teopema be3y. Cxema ['opuepa. Kparusie kopuu. Teopema o
Pa3IoKeHUH MHOTOWICHA Ha JTMHEHHbIe MHOXUTEH. Dopmyiibl Buera. U3oMopdusm konbia
HaJ 0ECKOHEYHBIM KOJIBIIOM KOJIBIYy TOJTUHOMUANBHBIX QyHKIWH. MHTepHONSIus
MHOT'O4JICHOB.

Tema 9. DaemMeHTHI BEKTOPHOM anreOpbl B TPOCTPAHCTBE
Bexkropsbl. CnoxeHne 1 BEBIUUTAaHUE BEKTOPOB. YMHOKEHUE BEKTOpa Ha YUCIIO.
JIuHeiiHast 3aBUCUMOCTb BEKTOPOB. TpexmMepHOe BEKTOPHOE MPOCTPaHCTBO. ba3uc.
[ToanpocTpaHCTBO BEKTOPHOTO MpocTpancTBa. KoopauHaTel BeKTOpa B JaHHOM Oasuce.
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB.
Bexropsbl. CinoxeHue 1 BRIUUTAaHUE BEKTOPOB. YMHOKEHUE BEKTOpa Ha YUCIIO.
JIuHeitHasg 3aBUCUMOCTh BEKTOPOB. TpeXMepHOE BEKTOPHOE MPOCTpaHCTBO. basuc.
[ToampocTpaHCTBO BEKTOPHOTO MpOoCcTpaHcTBa. KoopanHAThI BEKTOpa B JAHHOM 0Oaswmce.
CkansipHO€ MPOU3BEAECHUE BEKTOPOB.
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Tema 10. Meton koopArHAT Ha MJIOCKOCTH

AddunHas cucTeMa KOOpIUHAT Ha TUIOCKOCTH. [IpsiMoyrosibHas iekapToBa CUCTEMa
KoopauHar. [lenenue orpeska B JaHHOM OTHOIIEHUH. OpUEHTAIS TNIOCKOCTH. YTOI MEXIY
BEKTOpaMHU Ha OPUCHTHPOBAHHOM TUIOCKOCTH. DOPMYITBI IpeoOpa3oBaHMs KOOPIHHAT.
[Monsipable KoopauHATHL. [Iepexos OT MONSPHBIX KOOPAUHAT K JEKAPTOBBIM U 0OPATHO.
AdduHHas crucTeMa KOOpIHMHAT Ha TUIOCKOCTH. [IpsiMoyronbpHast JekapToBa cUCTEMa
KoopauHar. [leneHue oTpeska B JaHHOM OTHOIIEHUU. OpUEHTAIUS TNIOCKOCTH. YTOI MEXIY
BEKTOpPaMH Ha OPUEHTHPOBAHHOU TUIOCKOCTH. POpMYIIBI peoOpa3oBaHust KOOPIMHAT.
[MTonsipable KoOpauHATHL. [Iepexo OT MONSPHBIX KOOPAUHAT K JEKAPTOBBIM U 0OPATHO.

Tema 11. [Ipsimast IMHUS HA TUIOCKOCTH

Pasznuynble criocoObl 3aaHus MPSMOI Ha TIIOCKOCTH: TOUKOM U HAMPaBJISIOUIIM BEKTOPOM; ABYMS
TOYKaMU; TOYKON M BEKTOPOM HOpPMaJIW; TapaMeTPUUEeCKUE U KAHOHUYECKUE YPaBHEHUS MPSMOIi;
ypaBHEHHE MPSIMOM € YIIOBBIM K03(h(PULIMEeHTOM; ypaBHEHHE PSIMOM «B OTpe3Kax»; o0lee ypaBHEHHE
npsMoit. ['eomeTpudeckuii cMbICT KO3 (PHUITMEHTOB MPU HEU3BECTHBIX B OOIIEM YPABHEHHH MPSMOM.
['eomeTpuueckuii CMBICI 3HaKa TpexwieHa . B3auMHOe pacnosiokeHue ABYX MPsAMbIX Ha MIIOCKOCTH. [Tydok
NpsAMbIX. PaccTossHUE OT TOUKU 10 TPSAMOMN. YTOJl MEXKy ABYMS IIPSIMBIMH.

Paznuunble ciocoObl 3ajaHKs PSAMOM Ha MIIOCKOCTH: TOYKOM U HANPABISIONIMM BEKTOPOM; IBYMS
TOYKAMH; TOYKOW U BEKTOPOM HOPMAJIX; TApaMETPUUYECKUE U KAHOHUYECKUE YPABHEHUS IIPSIMOI;
ypaBHEHHE MPSIMOI1 ¢ YITIOBBIM K03 (DUITMEHTOM; ypaBHEHHE TIPSMOM «B OTpe3Kax»; olIiee ypaBHEHHE
npsamoii. [eomerpuueckuii cCMbICT KO GHUIIMEHTOB IPU HEM3BECTHBIX B O0IEM YPaBHEHUH MPSIMOH.
I'eomeTpruecKkuil CMBICII 3HaKa TpexuieHa . B3anMHOeE pacroyiokeHHe JBYX MPSMBIX Ha IIIOCKOCTH. [Iy4dok
npsAMBbIX. PaccTosiHue OT TOUKM 10 IPSIMON. YTOl MEXKAY ABYMs IPSMBIMU.

Tema 12. JIuHum BTOpOro nopsaxa
Onnunc. ['unep6ona. [Tapabona. YpaBHeHHs dyutHIica, TUIIEPOOIIBI, TapadOIbl B
MOJISIPHBIX KoOpauHarax. JupekropuanbHOe CBOMCTBO AIIIUIICA, TUIIEPOOIIBI U apadOoIIbI.
MHuumbie Touku miockoct. Ob1iee ypaBHEHUE IMHUU BTOporo nopsjaka. [lepecedenne nunun
BTOPOTO MOPSAJKA C MPSAMOIl. ACUMITOTUYECKUE HarpaBieHus. LIeHTp auHuil Broporo nopsaka.
KacarenbHas k munaun Broporo nopsiika. Jluamerpsl. ConpsbkeHHble HanpapieHus. [1aBHbie
HanpasiieHus. [aBuslie auametpel. Ocu. Kinaccugukanyst THHUNA BTOPOTO MOPSIKA.
[IpuBenenue ypaBHEHUS JIMHUN BTOPOTO MOPSAKA K KAHOHUYECKOMY BHLY.
Onnunce. I'unepbona. [lapabona. YpaBHEHHs AIUIHIICA, TUTIEPOOIIBI, TApadOIIbI B
MOJISIPHBIX KOOpAMHAaTaX. JlupeKkTopruaibHOe CBOMCTBO AIUIHIICA, TUIIEPOOIIBI M Mapadobl.
MHuumble ToUKH T10ckocTH. O0Iiee ypaBHEHUE JIMHUU BTOpOro nopsjaka. [lepeceuenue nuunn
BTOPOTO MOPSAJIKA C MPSAMOIl. ACUMITOTHYECKUE HarpaBieHus. LleHTp auHuii Broporo nopsaka.
KacarenbHas k nuHuM Broporo nopsiaka. JAuamerpsl. ConpskeHHble HanpasieHus. [ 1aBHbIe
HanpasneHus. [1aBasie auamerpsl. Ocu. Kitaccudukanus TuHUE BTOPOTo Mopsiika.
IIpuBeneHne ypaBHEHUS JIMHUN BTOPOTO MOPSAKA K KAHOHUYECKOMY BHUJLY.

Tema 13. IIpeoOpa3zoBaHusI IIIOCKOCTH
[Ipeo6pa3zoBanus MHOXkecTBa. Kommnosunus npeodpasoBanuid. ['pymnma
npeoOpaszoBanuii. [loarpynmna. [pynmoBoii moaxon K TeOMEeTpuu. J[BHKEHMSI IIOCKOCTH.
YacTHble BUIbI IBHKEHHI: TapaiebHbIN MepEeHOC, TOBOPOT, OCEBAsi CAMMETPUS, [IEHTpaIbHAas
U cKoJb3siiasi cumMerpuu. CBolcTBa IBUKEHUN. AHanuTH4eckoe 3ananue. Jpmwkenne [ u Il
pona. Knaccudukanuus nsuxenuid. ['pynna qBuKeHUN MIOCKOCTH U €€ TIOATPYIIIIBI.
[TpeobpaszoBanue nogodus. [omorerus. CBoiicTBa. AHaNUTHYECKOE 3aqaHue. [ pynmna mogoouii
u ee noarpynnsl. Apduansie npeodpazoBanus miockoctu. CBOMCTBA. AHATUTHYECKOE 3a/1aHNUE.
Yacrable cnyyan ad(huHHOTO Peodpa3oBaHus: POJICTBO, Moxodue, nemwkenue. [ pynmna
adUHHBIX TpeodpazoBaHUil U €€ TOATPYIIIIHI.
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ITpeobpazoBanus MHOkecTBa. Kommnosunus npeobpaszoBanuii. [ pynmna

npeoOpazoBanuii. [Toarpymnma. [ pynmoBoit moaxon k reoMeTpuu. JIBUKEHUS TUIOCKOCTH.
YacTHble BUIBI JBM)KEHUI: MTapauIeIbHbIA IEPEHOC, TOBOPOT, OCEBast CHMMETPHS, IEHTpaIbHas
U CKomb3smast cummerpun. CBOMCTBa ABMKEHUN. AHanuTH4deckoe 3ananue. J(puxenue [ u 11
pona. Kimaccudukanus asrkeHuid. I'pyrnmna 1BuKeHUH MI0CKOCTH U €€ TIOATPYTIIIHI.
[IpeobpazoBanue momgodust. [omorerns. CBoiicTBa. AHaTUTHYECKOE 3adaHue. [ pynma mogoouii
u ee noArpynnsl. AppuHHbIe Mpeodpa3zoBaHus MIOCKOCTH. CBOICTBAa. AHATUTUYECKOE 3a/laHUE.
Yactabie cnydan apduHHOTO MMpeodpa3oBaHus: POACTBO, MOI00Me, NBrKeHHE. [ pyrina
apPUHHBIX TIPe0oOpa30BaHM U €€ OATPYIIIIHI.

Tema 14. Metoa koopAUHAT B MPOCTPAHCTRBE.
BexTopHoe u cMenaHHOe MPOU3BEIECHUS BEKTOPOB.

AdodunHas cuctema KOOpIAUHAT B MpocTpaHcTBe. [IpsmMoyronbHas 1ekapToBa ccTeMa KOOPIUHAT.
Opuenranus npoctpancTsa. @opmynsl npeodpa3zoBaHusl KOOPAUHAT B IPOCTpAaHCTBE. BekTopHOE
npousBeieHue BekTopos. [Tnomans Tpeyroasauka. CMemanHoe npousBeieHne BeKTopoB. O0beM
TeTpaspa.

AdodunHas cuctema KOOpIUHAT B MpocTpaHcTBe. [IpsmMoyronbHas 1ekapToBa cUcTeMa KOOPIUHAT.
Opuenranus npoctpancTsa. @opmynsl npeodpa3zoBaHus KOOPAUHAT B IPOCTpAaHCTBE. BekTopHOE
npousBeieHue BekTopos. [Tnomans Tpeyroasauka. CMemanHoe npousBeieHrne BeKTopoB. O0bem
TeTpa’pa.

Tema 15. IInockocTu U nipsiMble B IPOCTPAHCTBE
Pasznugnbie criocoOb! 3aganus miockoctu. O01Iee ypaBHEHUE TIOCKOCTH.
I'eomeTpuueckuii cMbIci kK03 PUIIMEHTOB MPU HEM3BECTHBIX B OOIIEM YPaBHEHHUH MJIOCKOCTH.
I'eomeTpuueckuii cMbici 3Haka MHorowieHa DCzByAx [ /[ [1[][][] . B3auMHOe pacroyiokeHue 1ByX
U Tpex miockocTel. [Tydok u cBsizka mnockocTeil. PaccTosiHre OT TOUKHU 0 MNIOCKOCTH. YTOMI
MEXy ABYMs IJIOCKOCTAMU. Pa3nuunbie criocoObl 3a1aHust MPsIMOM B MpocTpaHcTBe. Bzanumuoe
pacroyiokeHHe IByX MpsAMbIX. B3anMHOe pacnonokeHne npsMoi U II0CKocTU. CBsi3Ka MPSMBIX.
Yromn Mexay AByMs MPSIMBIMU. YTOJI MKy IPSAMOU U IIJIOCKOCTBIO.
Pa3nuynbie criocoOb! 3aganus miockocTu. Ob1ee ypaBHEHUE MITOCKOCTH.
I'eomeTpuueckuii cMbICT KO GUIMEHTOB TP HEM3BECTHBIX B 00IEM YPaBHEHUH IJIOCKOCTH.
I'eomeTpuueckuii cmbici 3Haka MHOTOWIeHa DCzByAXx[1[1[1[1[1[] . B3auMHO€ pacnojioKeHUE JBYX
u Tpex miuockocTel. I1ydok u cBsi3ka miockocTel. PacctosiHue 0T TOYKM 10 TUIOCKOCTH. YTOII
MEX/1y JABYMsl INTIOCKOCTAMU. PaznuuHble criocoObl 3a1aHus MPsIMOiA B ITpocTpaHcTBe. B3aumHuoe
pacnoioKeHue AByX NpsMbIX. B3anuMHoe pacronoxkeHue NpsMoi U mocKocTH. CBsi3Ka MPSIMBIX.
Yron Mexy AByMs IPSIMBIMH. YTOJI MEXAY MPAMOU U TIIOCKOCTBIO.

Tema 16. IIpeoOpa3oBaHust IPOCTpaHCTBA
Addunnsie npeodbpazosanus. [Imwxkenus. [lonobus. [lapamiensbHblil nepeHoc.
[ToBopoT. CUMMETpHUM OTHOCUTEIBHO TOYKH, MPSIMOM U TIJIOCKOCTH.
Addunnsie npeodbpazosanus. [Imwxkenus. [lonobus. [lapamienbHblil nepeHoc.
[ToBopoT. CuMMETpHUM OTHOCUTEIBHO TOYKH, MPSIMOM U TIJIOCKOCTH.

Tema 17. IloBepXHOCTH BTOPOTO MOpsJIKa
W3yueHne >/uMncon1oB, TUIIEpOOIOUI0B U MapadoIoua0B O X KAHOHUYECKHM
ypaBHeHUsIM. L{unuHAps! 1 KOHYCBI BTOpOro nopsaka. Ilpsmonunelinsle o0pasyromune
IIOBEPXHOCTH BTOPOTO Nopsiaka. KaHoHnYeckue ceueHusl.
W3yuenue 3mnconioB, TunepOoa0ua0B U Napadoaoua0B M0 UX KAHOHUYECKUM
ypaBHeHUAM. L{MiMHApHI 1 KOHYCBI BTOpOro nopsiika. IIpsimonnnelinbie oOpasyromiue
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IIOBEPXHOCTH BTOPOTO Nopsiaka. KaHoHn4Yeckue cedyeHusl.

Tema 18. BBeaenue B ananus. JleliCTBUTEIbLHBIC YHCIIA.
OYHKIMU JEHCTBUTEIBLHOIO IEPEMEHHOTO

JeiictButensHbie uncina. M3o00paxkeHne AeicTBUTEIBHBIX YHUCENT Ha IPSIMON. Paciupenusi MHO)XKeCTBa
neiictBuTenbHBIX yrcen. [IpomexyTku. OkpecTHoCTH. AGcomoTHas BenuunHa. Llenas u npobHas yactu
gucia. HekoTopsle CUMBOJIBI MaTEMAaTUUYECKOM JIOTUKH. OrpaHUYeHHbIE MHOXKECTBA Ha NpsiMoi. [lonarue
otoOpaxeHus 1 pyHkimu. OyHKIMK JeHCTBUTENHFHOTO IEpeMEHHOT0. [ paguk QpyHKIMH AeiiCTBUTETEHOTO
nepeMeHHoro. CriocoOsl 3a1anus GyHKUIUIN TeHCTBUTENBHOTO IepeMeHHOT0. HeKkoTopblie THUIIBI (DyHKITHIA.
O6parnas gynkius. Cyneprno3uius GpyHKIHA.

JletictButenbHble yncna. M300pakeHne qeiCTBUTENBHBIX YMCel Ha psiMoid. Pacimpenus MHOXeCTBa
nercTBuTenbHbIX uyncen. [IpomexyTtku. OkpectHocTH. AGcomtoTHas BenudnHa. Llenas u npoOHas yactu
yucaa. HekoTtopble CMMBOJIBI MAaTEMAaTHYE€CKOM JIOTUKU. OrpaHuYeHHbIE MHOXKECTBA Ha NIpsiMoid. [ToHsTue
oroOpakeHus u GyHKIMH. OyHKIINHA EHCTBUTEIBHOTO IepeMeHHOoT0. [ paduk GyHKITMU ACHCTBUTEIHLHOTO
nepeMeHHor0. CriocoObl 3a1anust PyHKINH JEHCTBUTEIHHOTO TepeMEeHHOT0. HekoTopbie TUTIBI (PYHKITHIA.
O6parnas pyuskmusa. Cyneprno3unus GyHKITAHN.

Tema 19. Tlpenen nocnenoBarensHocTH. [Ipenen pyHKImn
Cxopsiuecs moclieoBaTeIbHOCTH. beckoHeunblie npeaensl. YacTHIHbBIE TPEeIb.
EnuncTBeHHOCTH Npenena. OrpaHUueHHOCTh CXOMISIICHCs TTocieoBaTeibHOCTH. [lepexon k
Ipeieny B HepaBeHCTBaX. ApUPMETHIESCKUE NeUCTBUS HA CXOISITUMUCS
nocinenoBarebHOCTAMU. Heonpenenennoctn. CX0QMMOCTh MOHOTOHHOH TIOCIIEIOBATEILHOCTH.
Yucno e. [Ipenen ¢pynkiun B Touke. [Ipenen GpyHkimmn Ha GECKOHEUHOCTH.
Cxopsiuecs nocieaoBarebHOCTH. beckoneunble npeaensl. YacTu4HbIE Tpeaesbl.
EnunctBenHoCTh mpeaena. OrpaHuueHHOCTh CXoAdlIeiics nocnenosarensHocTy. [lepexon k
npeJieny B HepaBeHCTBaX. ApudMeTHUEeCKUE NeUCTBUS HaJ CXOISAIIIMUCS
nocnenoBarenbHoCTAMU. Heonpenenennoctu. CXoqMMOCTh MOHOTOHHOHN TIOCIIEI0BATEILHOCTH.
UYucno e. [Ipenen ¢pynkiuu B Touke. [Ipenen pyHKImyn Ha 6€CKOHEYHOCTH.

Tema 20. HenpepbIBHOCTB. D1eMeHTapHbIE (PYHKIIMH
HenpepsiBHOCTE yHKIIMHN B ToUuKe. HenmpepbIBHOCTS (PYHKIIMHM HA MHOKECTBE.
ApudmeTtrueckue IeHCTBUS HaJl HEMPEPhIBHBIMU (QYHKIMSIMU. HerpepbIBHOCTD CyNepIio3uIUu.
OnHOCTOPOHHSS HEMPEPHIBHOCTH. Touku paspsiBa. Teopema 06 obpamennn ¢pynkuuu B 0 (1
teopema bonbiano-Komm). Teopema o nmpomexxyrounom 3HaueHnuu (II reopema bonbiano-
Komm). Teopema 0 MHOKeCTBE 3HaYeHUI HenpephIBHON PyHKIMK. HenpepbIBHOCTH 00paTHOM
¢byskun. O6paTHble TpUroHoMerpuiyeckue pyHkiuu. Teopema 00 orpaHUUYEHHOCTH
nenpepsiBHOU GyHkun (I Teopema Beliepmirpacca). Teopema o Hanbombiiem 3nauennu (11
teopeMa Beliepmitpacca). Crenens. Crenennas ¢ynkmus. [lokazarensnas gynkus. Jlorapudm.
Jlorapudmuueckas Gpynkuus. ['unepdonnueckue pynkuuu. Hekoropsie 3ameuareabHble
MIpeJeNbl, CBSI3aHHBIE C AIEMEHTAPHBIMU (PYHKLIHSIMU.
HenpepsiBHOCTE yHKIIMHN B ToUuKe. HenmpepbIBHOCTS (PYHKIIMHM HA MHOKECTBE.
ApudmeTtrueckue IeHCTBUS HaJl HEMPEPhIBHBIMU (QYHKIMSIMU. HerpepbIBHOCTD CyNepIio3uIUu.
OnHOCTOPOHHSS HEMPEPHIBHOCTh. Touku paspsiBa. Teopema 06 obpamennn pynkuuu B 0 (1
teopema bonbiano-Komm). Teopema o nmpomexxyrounom 3HaueHnuu (II reopema bonbiiano-
Komm). Teopema 0 MHOKeCTBE 3HaYeHUI HenpephIBHON PyHKIMK. HenpepbIBHOCTH 00paTHOM
¢byskuu. O6paTHbie TpUroHoMeTpuieckue pyHkiuu. Teopema 00 orpaHUYEHHOCTH
nenpepsiBHOU GyHkun (I Teopema Beliepmirpacca). Teopema o Hanbombiiem 3nauennu (11
teopeMa Beliepmitpacca). Crenens. Crenennas ¢ynkius. [lokazarensnas gynkus. Jlorapudm.
Jlorapudmuueckas gpyunkuus. ['unepoonnueckue pynkuuu. Hekoropsie 3ameuarenbHble
MIpeJeNbl, CBSI3aHHBIE C AIEMEHTAPHBIMU (PYHKLIHSIMU.



Tema 21. luddepenumansaoe ncuncinenue GpyHKIHMA 0JHOTO IEPEMEHHOTO.
[IpousBoanas.

Onpenenenue Nporu3BOAHON. ['eoMeTpUUeCKHil CMBICT MIPOU3BOAHON. YpaBHEHHUE KacaTeIbHOM.
MexaHndecKuid CMBICI MPOU3BOAHON. [Ipor3BOIHBIE HEKOTOPHIX dJIEMEHTApHBIX (pyHKIHA. Teopema o
TuHeHOM npubnmxeHnn. CBsi3b MEX]Ly HETIPEPhIBHOCTHIO U MU depenpyemoctrio. [IpaBuiia
BBIYUCIICHHS TIpon3BoaHOM. [IponsBogHas cyneprozunmn. [IponsBoanas oOparHoi GyHKIIUH.
[IpousBoaHble OOpPATHBIX TPUTOHOMETpUUECKUX (pyHKIMI. DYyHKINY, 3aJaHHbIE TApPAMETPUUYECKU, U X
muddepennrpoBanue. [Ipon3BoIHBIE BBICIIUX TOPSIKOB.

Ornpenenenue nMpou3BOAHON. [ eoMeTpudecKHil CMBICT IPOU3BOIHON. YpaBHEHHE KAacaTEIbHOM.
MexaHu4eCcKui CMBICIT MPOU3BOAHON. [IpON3BOIHEIE HEKOTOPHIX ANIeMeHTapHbIX pyHKIMH. Teopema o
JTUHEHHOM NpuoOIKeHnH. CBA3b MEXy HEMPEPHIBHOCTHIO U TuddepeHiupyemocTthio. [IpaBuna
BBIUMCIICHUS Tpon3BoHON. [IponsBoaHas cynepnosunuu. [IponsBonnas odpatHoil GpyHKIMH.
[Tpou3BoaHBIE OOPATHBIX TPUTOHOMETpHUYECKUX (pyHKIMNA. DyHKIMH, 33JaHHBIE TApAMETPUIECKH, H UX
muddepennrpoBanue. [Ipon3BoHbIE BHICIINX MTOPSAKOB.

Tema 22. OcHOBHBIE TeOpeMbI TUDPEPEHITNATBHOTO UCIYUCTCHHS 1
UX MPUIOKEHUS K UCCIIEOBAHUIO (PYHKUINN

YcnoBue mocTosSHCTBA (DYHKIMH. YCIIOBHE MOHOTOHHOCTH (DyHKIIMHA. MaKkCUMyMBbI U
MUHUMYMBI pyHKIMA. HeoOxoaumoe ycnoBue skcTpemyMa. JlocTaTrouHble yCIoBuUs
sKcTpemyMa. Haubonbliee 1 HauMeHblee 3HaYeHUS (PYHKIUH. BBIMyKI0CTh (QyHKITUH.
YcnoBue nocrosHeTBa QYHKIMHN. YCII0oBUE MOHOTOHHOCTH (DyHKIUI. MakCUMyMbl U
MUHUMYMBI QyHKIMH. HeoOxonumoe ycnoBue skcTpemyma. JlocTarouHble YCIOBHS
skcTpemyma. Hanbombiiee n HanMeHbllee 3HaueHus: QyHKIUHU. BoImykinocTs GyHKITHH.

Tema 23. HTErpanbHOE UCUHUCICHUE (QYHKIIUI OTHOTO IIEPEMEHHOTO.
Heonpenenenusiii uHTErpan

[TonsiTre mepBooOpaszHoi. OnpeneneHne HEONPEASICHHOTO MHTETpaia U €ro cBoicTBa. Tabauiia OCHOBHBIX
MHTETpaoB. 3aMeHa IEPEMEHHBIX B HEOTIPEIeTICHHOM UHTerpasie. IHTerpupoBaHue 1o 4yacTsM B
HeomnpeaeneHHOM uHTerpane. aterpupoBanue npoctoix apodeil. UuTerpupoBanue painoHaabHbIX
¢dbynkuuii. UHTErpripoBaHre HEKOTOPBIX UPPAMOHATBHBIX (pyHKIHH. UHTErpupOBaHHe HEKOTOPBIX
TPUTOHOMETPUUYECKHUX (YHKITHIA.

[TonsiTre mepBooOpaszHoi. OnpeneneHne HEONPEAEICHHOTO MHTETpaia U ero cBoicTBa. Tabauiia OCHOBHBIX
MHTETpaoB. 3aMeHa IEPEMEHHBIX B HEOTIPEIeICHHOM UHTerpalie. IHTerpupoBaHue 1o 4yacTsM B
HeomnpeaeneHHOM uHTerpane. aterpupoBanue npoctoix apodeil. MuTerpupoBanue parnoHaabHbIX
¢dbynkuumii. UHTErpripoBaHre HEKOTOPBIX UPPAMOHATBHBIX (pyHKIHH. NHTErpupOBaHHe HEKOTOPHIX
TPUTOHOMETPHUUYECKHUX (YHKITHIA.

Tema 24. OnpeneneHHbIN HHTErpal.
[Ipunoxkenus ornpeneaeHHOro HHTerpana. HecoOCcTBEHHbIE HHTETPAIBI.

Omnpenenenne onpeneacHHoro HHTerpaia. ' eoMeTpuaeckuil CMbIC ONIPEIEIEHHOTO

uHTerpana. JINHEWHOCTD ONPENEICHHOIO MHTErpaia. AIIUTUBHOCTD ONPECIICHHOTO HHTErpaia
(mo npomesxyTKy). HepaBeHcTBa Ai1s onpeeneHHOro uHTerpaia. Teopema o cpelHEM 3HAUEHUU.
WNHTerpan no opueHTHPOBAaHHOMY OTpE3Ky. MIHTEerpasn ¢ mepeMeHHbIM BEPXHUM IIPEIETIOM.
®opmyna Herotona-JleiiOHuna. 3ameHa nepeMeHHOH B ONPEIeTICHHOM HHTETpaJe.
WNHTerpupoBaHue 1o 4acTSIM B ONPEACICHHOM UHTErpajie. Beruucienne miomanm B 1eKapTOBBIX
KOOpAHMHAaTax. Beranciaenue mionaay B MOISAPHBIX KOOpAMHATaX. Breranciaenrne o0beMoB ¢
MTOMOILBIO ONPEAEIICHHOro nHTerpana. CrnpsmisieMsle KpuBble. JJIMHA IaKOW KPUBOM.
[Tnomans moBepXxHOCTH BpaeHus. HTerpaisl o 6eckoHeuHOMY MPOMEKyTKy. HTerpan ot
HEOrpaHUYEHHOU (DYyHKITUH.

Omnpenenenne onpeneacHHoro HHTerpaia. ' eoMeTpuaeckuil CMbIC ONIPEIEIEHHOTO
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uHTerpana. JINHEWHOCTh ONPEIEIEHHOIO UHTErpaia. AITUTUBHOCTD ONPEEIIEHHOTO HHTErpaia
(mo mpomexyTKy). HepaBeHcTBa /U1 onpeiesieHHOro nHrerpana. Teopema o CpeHeM 3HaUYCHHH.
WHTerpan no opueHTUPOBAHHOMY OTpe3Ky. MIHTerpas ¢ nepeMeHHbIM BEPXHUM IIPEEIOM.
®dopmyna Hetorona-JleiiOHuiia. 3ameHa mepeMeHHOM B ONPECIICHHOM HHTErpalle.
WHTerpupoBaHue Mo 4acTsM B ONPEAEIEHHOM UHTErpalie. BplunciaeHue mionanm B JeKapTOBbIX
KOOpAMHaTax. Beruncienue miomaay B NOISIPHBIX KOOpAMHATaX. Beruricienue o0beMoB ¢
IIOMOIIBIO OIIpeNIeIeHHOro nHTerpana. CopsmisieMble KpuBble. [{n1Ha raakoi KpuBoi.
[Tnomans noBepxHOCTH BpaleHus. HTerpassl o 0eckoHeuHOMY NpoMeKyTKy. HTerpan ot
HEOTPaHNYEHHON (YHKITUH.

Tema 25. Panpl. Hucnosbie psijbl
[TonsiTue yucnosoro psaa. Yactuunbie cyMMbl. CXOIMMOCTbD YHUCIOBOTO PsIa.
I'eomerpuueckas nporpeccusi. Heobxoaumoe yciioBre cXoquMOCTH. ['apMOHUYECKUI psi.
Kpurepuit Komm cxonumoctu psiga. CliokeHue psoB U YMHOKEHUE psijia Ha ynciio. OcTaTok
psna. Psaabl ¢ monokuTenbHbIMU wieHaMu. [Ipu3Haku cpaBHEHUS PSAIOB C MOTOKUTEIbHBIMU
yieHamu. [Ipusnak JlamamOepa cXonMMOCTH PSAIOB € MOJOXKUTENbHBIMY WwieHaMu. [IpusHak
Ko cxoaumMocCTH psioB ¢ MOJOKUTENbHBIMU WieHaMu. HTerpanbHblid MPU3HAK CXOUMOCTH
PSAIIOB C TIOJIOKUTEIBLHBIMH YjieHaMU. 3HaKodepeaytonmecs psaasl. [Ipuznak JleiiOnuma.
AOCOIIIOTHO CXOASIIUECS PSIIBL. YCIOBHO cxoasmuecs psiabl. [lepemecTuTensHoe CBOWCTBO
a0CONIIOTHO CXOASIIIIUXCA PSAOB. YMHOXKEHUE PSIIOB.
[TonsiTre unciosoro psaa. Yactuunsle cymmbl. CXOAMMOCTD YHCIIOBOTO PAJIa.
I'eomerpuueckas nporpeccusi. Heobxonumoe yciioBue cXoauMocTH. ['apMOHUYECKUI PsI.
Kpurepuii Ko cxogumoctu psia. CioxxeHue psiioB 1 YMHOXKEHHE psiaa Ha yucio. OcTaTok
psna. Psaabl ¢ monoKuTenpHbIMU WieHaMu. [[pu3Haku cpaBHEHUS PAIOB C MOJIOKUTEIbHBIMU
yneHamu. [Ipuznak J[anamOepa cXonUMOCTH PAIOB € TOJOKUTENbHBIMU WwieHaMu. [Ipu3Hak
Komm cxoaumMoCTH psAI0B ¢ MOJIOKUTEIbHBIMU WieHaMH. VIHTerpanbHblil IPU3HAK CXOIAUMOCTH
PSI0B C MOJIOKUTEIBHBIMY WieHaMU. 3HaKouepeaytoumecs psabl. [Ipusnak JleitOnuma.
AOCOITIOTHO CXOASIIMECS PSAABL. YCIOBHO cxofsmuecs psaasl. [lepemMecTurenbsHOE CBOHCTBO
aOCOIIIOTHO CXOIAIIMXCA PSJIOB. YMHOKEHHUE PSIIOB.

Tema 26. @yHKIIMOHAJIBHBIE T0CIEN0BATEILHOCTH U PSIIbI
OyHKIMOHAIbHbBIE OCIEI0BATENLHOCTH U psiibl. [loToueuHast CXOIUMOCTb.
PaBroMepHas cxonumocTs. [Ipu3nak Beiepirpacca paBHOMEPHON CXOAUMOCTH
(byHKIMOHAIBHOTO psijia. HempepbIBHOCTH MpeAenbHON PyHKINU U CyMMbI CTEIIEHHOTO PAJa.
WuterpupoBanye (yHKIIMOHATBHBIX MTOCIIEA0BATEIBHOCTEH U (PYHKIIMOHAIBHBIX PS/IOB.
HuddepennupoBanue GyHKIMOHATBHBIX MOCIEIOBATEIHHOCTEH M (PYHKITHOHAIBHBIX PSJIOB.
@OyHKIMOHAIbHbIE MOCIEN0BATENBHOCTH U psiibl. [loTOueUuHast cXOMUMOCTb.
PaBHomepHas cxonumocTs. [IpusHak Beliepuitpacca paBHOMEPHON CXOAUMOCTH
(byHKIMOHATBHOTO psiia. HermpephIBHOCTD MpeaesibHON ()YHKIIMU U CYMMBI CTETIEHHOTO psfa.
WuTerpupoBanue GyHKIMOHAIBHBIX MTOCIEI0BATEIbHOCTEN U (PYHKIIMOHAIBHBIX PSIOB.
JuddepenunpoBanre GyHKINOHATIBHBIX MOCIEI0BATEIBHOCTEN U (PyHKIIMOHABHBIX PSI0B.

Tema 27. Crenennsie psanbl. Psansr @ypbe
Crenennblie psapl. O0IacTh CXOMMMOCTH. PaBHOMEpHAsI CXOAMMOCTh CTETICHHOTO
psna. HerpepbrIBHOCTB, MHTETpUpOBaHKE U AU (hepeHIupoBaHNE CTETIEHHOT0 psiaa. 3a1ada o
pasnoxxkeHnn GpyHKIUKM B cTeneHHou psan. Psaa Teiinopa. YenoBus pasznokenus GpyHKIHH B
CTereHHOH psif. PasnoxkeHue B CTeNeHHOM psiji moka3aresnbHoN (GyHKuuu Pasnoxenue B
CTENIEHHOU PsAJI TPUTOHOMETPpUUECKUX (PyHKITHI. Pa3znoykeHne B CTETIEHHOM it
norapupmuueckort pyHkuuu. Paznoxenue B creneHHoi psg bunomuansheiii psa. [Tonstue
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TpuroHomeTpudeckoro psna Oypee. Paznoxenne Kkycouno-raakoil gpynkimu B pag ypee.
Crenennblie psabl. O0IacTh CXOMMMOCTH. PaBHOMEpHAsI CXOAMMOCTh CTETICHHOTO

psna. HerpepbsIBHOCTD, MHTETpUpOBaHKE U AU (HepeHIupOBaHUE CTETIEHHOTO psiaa. 3aj1a4a o
pasnoxkeHnn GpyHKIUKM B cTeneHHou psan. Psaa Teiinopa. Yenosus pasznokenus GpyHKIHH B
CTereHHOH psif. PasnoxkeHue B CTENEHHOM psiji moka3arenbHON (GyHKunu Pasnoxenue B
CTENIEHHOU PsJT TPUTOHOMETPpUUYECKUX (PyHKITHI. PaznokeHne B CTENIEHHOH it
norapupmuueckort pyHkuuu. Paznoxenue B creneHHoi psja bunomuansheiii psa. [Tonstue
TpuroHomeTpudeckoro psga Oypre. Paznokenne KycodHo-Tnaakoi GyHKIuU B psag Oypre.

Tema 28. @yHKIIMHA HECKOJIBKHUX MEPEMEHHBIX
CxomuMocTh B MpocTpaHcTBE BekTopHble PyHKIMU ASHCTBUTEIHLHOTO IEPEMEHHOTO.
OTKpBITBIC U 3aMKHYThIe MHOKeCTBA. O0macTu. @YHKIIMN HECKOJIBKUX TIepeMeHHBIX. [Ipenen u
HETPEPHIBHOCTH (PYHKINI HECKOIBKUX TIEPEMEHHBIX.
CXomuMOoCTh B TPOCTPAHCTBE BekTOpHBIE (PYHKIIMHU TEHCTBUTEIHHOTO MTEPEMEHHOTO.
OTKpbITHIE U 3aMKHYTbIe MHOXKecTBa. OOnacTi. OyHKIIMN HECKOJIBKUX NepeMeHHbIX. [Ipenen u
HENPEepBIBHOCTh (DYHKIMI HECKOJIBKUX MEPEMEHHBIX.

Tema 29. luddepennuanpHoe ncunciaeHue GyHKINNH HECKOIBKUX TIEPEMEHHBIX
Yacrable npousBoansie. Juddepenupyemocts u auddepennuann.
Huddepenumupyemocts raakoit GyHKIuU. CBI3b MEXKIY MAIKOCThIO, AU dHEepeHITUPYEMOCTHIO,
CYIIECTBOBAHMEM YACTHBIX MPOU3BOAHBIX U HEMPEPHIBHOCTHIO. JnddepeHuupyemMocTsb
cynepnozunuu. Juddepennuan cynepnosunuu. KacarenbHas MI0CKOCTh K TOBEPXHOCTH.
I'eomerpuueckuii cMmbicn auddepennuana. YacTHbie TPOU3BOAHbIE BHICIIUX HOPSIIKOB.
®opmyna Teitnopa.
Yacrasle npousBoansie. Juddepenupyemocts u auddepennuann.
Huddepenumupyemocts raakoit GyHKIuU. CBI3b MEXKIAY MAIKOCThIO, AU dHEepeHITUPYEMOCTHIO,
CYIIECTBOBAHMEM YACTHBIX MPOU3BOAHBIX U HEMPEPHIBHOCTHIO. JnddhepeHuupyeMocTsb
cynepnozuuuu. Juddepennuan cynepnosuuu. KacarenbHast MI0CKOCTh K TOBEPXHOCTH.
I'eomerpuueckuii cMmbich auddepennuana. YacTHble TPOU3BOAHbIE BHICIIUX HOPSIIKOB.
®opmyna Teitnopa.

Tema 30. DxcTpeMyMmbl QyHKIHI HECKOIBKHUX MTEPEMEHHBIX
MaxkcuMyMbl 1 MUHUMYMBI (DYHKITI HECKOJIBKUX NepeMeHHbIX. HeoOxoaumeble
ycioBus sKcTpeMyma. Jlocrarounsie ycaoBus akcTpemyMa. HaxoxieHrne Haubobero u
HAUMEHBIIIETO 3HAYCHUN (YHKITHH.
MakcuMyMbl 1 MUHUMYMBI (DYHKITHI HECKOJIBKMX NepeMeHHbIX. HeoOxoanmble
yCIIOBHSA SKCTpeMyMa. JlocTaTouHble YCIOBUS 3KcTpeMyMa. Haxoxxaenne HauOobIero u
HAUMEHBIIETO 3HaYeHUN (QYHKIIUH.

Tema 31. MHTErpansHOe HcYUCIeHNEe PYHKINIA HECKOIBKUX TIEPEMEHHBIX.
JIBOWMHOM HHTErpAII

Onpenenenue nBoitHOro nHTErpana. CpoiicTBa JBOMHOIO UHTETpalia. Beuncienue

JIBOMHOTO MHTETpaJia ¢ MOMOIIbIO TOBTOPHOTO. 3aMeHa IEPEMEHHBIX B IBOMHOM MHTETpaJIe.
JIBoitHOM MHTETpaN B MOJSPHBIX KoopauHarax. O0beM Tena. [eoMeTprudecKuii CMBICIT IBOMHOTO
uHTerpana. [Ipunoxenus 1BOMHOrO UHTErpaa.

Onpenenenue nBoitHOro nHTErpana. CpoiicTBa JBOMHOIO UHTETpasia. Beuncienue

JBOMHOTO MHTETpajia ¢ MOMOIIbIO TOBTOPHOTO. 3aMeHa IEPEMEHHBIX B IBOMHOM MHTETpaJIe.
JIBOitHOM MHTETpa B MOJSPHBIX KoopauHarax. O0beM Tena. [eoMeTprudecKuii CMBICIT IBOWHOTO
uHTerpana. [Ipunoxenus 1BOMHOrO UHTErpaa.
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4.3 IIpomexxyTouHast aTTECTAIMSA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMeHa

Tunossblie Bonpocsl 3auera (YK-1)

1. CuMmBoONIMKa MaTemMaTuyeckon Joruku. MHoxxecta. Onepanuy Haj MHOXKECTBaMU. JlekapToBo
IIPOU3BE/ICHUE.

2. Oto6paxkenusi. CIOpbeKTUBHbIE, UHbEKTUBHBIC 1 OMEKTUBHBIE OTOOPAKEHHUS.
3. Komno3uius 0ToOpaskeHHIA.

4. ObparHO€E OTOOpaKEHHE.

5. bunapubie oTHOIIEHUA. OTHOIIEHUE YKBUBAJIICHTHOCTU. OTHOILICHHUE TIOPSIIKA.

6. [TepectanoBku. MOIIHOCTH MHOXKECTBA NIepecTaHOBOK. [Ipon3Benenue nepectaHoBoK. CTeneHb
NePECTaHOBKH.

7. Lluksnueckasi CTpyKTypa MepecTaHOBKU. YETHOCTh U 3HAK MEPECTAHOBKH.

8. Cuctema JIMHEWHBIX aIreOpandecKuX ypaBHeHUU. PaBHOCHIIBHOCTE CUCTEM. DJIeMEHTapHbIC
npeoOpa3oBaHus.

9. Metop 'aycca. [Tpumenenue Metoaa ['aycca k UCCIIEIOBAHUIO U PEIICHUIO CUCTEM.

10. Apudmerndyeckoe BEKTOpHOE MPOCTPaHCTBO. JInHeitHbIle kKomOnHamu. JInHeliHas obomouka. JInHneiHas
3aBUCHMOCTb.

11. basuc. PasmepHoCTh. PaHr cucteMbl BEKTOPOB.
12. CtpoueuHblii ¥ CTOJOIEBOM paHTH MaTpHIlbl. PaHT MaTpHIIbL.

13. VccnenoBanue cUCTEMBI IMHEHHBIX YpaBHeHUH. Heobxoqumoe 1 J0CTaToOYHOE YCIIOBUE COBMECTHOCTH
cucteMbl. Kputepuii €TMHCTBEHHOCTH PEIICHHUS.

14. CtpykTypa MHOXECTBA PELICHUN COBMECTHOM cucTembl. O0Iee pereHne OHOPOIHON CUCTEMBI.
15. O6miee pernieHue HEOTHOPOTHON CHCTEMBI.

Tunosble 3aganusa as 3adera (YK-1)
1 Haiitu , ecimm
2 Jloka3atp, 4To .

3 Haiitn kakoil-HUOyas 0a3zuc MTUHEHHOW O0OJOYKH CHCTEMBI BEKTOPOB , , , , . BBIpAa3uTh uepe3 3TOT
0a3uc OCTaNbHBIE BEKTOPA CUCTEMBI.

4 BBIYUCTUTS .
5 PemmmTh MaTpuyHOE ypaBHEHHUE .

6 Ilpu pemenun cuctembl ¢ nomoiisio Gopmyn Kpamepa okaszamock, 4ro ompenenurens paseH 0.
Haiitu .

Tunossie Bonpocsl 3xk3amena (YK-1)

1. CuMmBoOIMKa MaTemMaTuyecKkol Joruku. MHoxxectBa. Onepanun HajJ MHOXKECTBaMU. JlekapToBo
IIPOU3BE/ICHUE.

2. Oto6paxkenusi. CIOpbeKTUBHbIE, UHbEKTUBHBIEC 1 OMEKTUBHbIE OTOOPaKEHHUS.
3. Kommno3uiusi oroOpaskeHui.

4. ObparHoe 0TOOpaKEHHE.

5. bunapnbie oTHOIIEHU. OTHOIIICHNE SKBUBAJICHTHOCTH. OTHOIIIEHUE MTOPSIIKA.

6. IlepecranoBku. MOILIIHOCTh MHOKECTBA NIEpECTAaHOBOK. IIpon3Benenue nepectaHoBok. CTeneHpb
NIEPECTAaHOBKH.

7. lluknuueckast CTpyKTypa IepeCcTaHOBKU. YETHOCTh U 3HAK MEPECTAaHOBKHU.

8. CucreMa TMHEHHBIX alreOpanvecKix ypaBHEHNH. PaBHOCHIIEHOCTB cHCTEM. DiIeMEHTapHbIC
npeoOpa3oBaHusl.

9. Metop 'aycca. [Tpumenenue Metoaa ['aycca Kk UCCIIEIOBAHUIO U PELICHUIO CUCTEM.

10. Apucdmernyeckoe BeKTOpHOE MPOCTpaHCTBO. JInHeitHble koMmOnHamu. JInHeliHas obomouka. JInHneiHas
3aBUCHMOCTb.
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11. basuc. PasmepHocTh. PaHr cucTeMbl BEKTOPOB.
12. CTpoueuHblii ¥ cTONOIEBON PaHTU MaTPHUIlbl. PaHT MaTpHULIb.

13. VccnenoBanue cUCTEMBI IMHEHHBIX YpaBHeHUH. Heobxoqumoe 1 J0CTaTOYHOE YCIIOBUE COBMECTHOCTH
cucreMsl. Kpurepuii €IUHCTBEHHOCTH PEILICHMUS.

14. CtpykTypa MHOXECTBA PELICHUN COBMECTHOM cucTembl. O0Iee perieHne OHOPOIHON CUCTEMBI.
15. O6miee pernieHue HEOTHOPOTHON CHCTEMEI.

TunoBble 3aganua s 3k3amena (YK-1)
1 Haiitu

AUB, AnNB, A\B, B\ A, AxB
, €CIIH

A={xeZ |12[k},

B={xeZ [12[}’}.

2 Jlokasarb, 4TO

1 0)(3
20,101)=(141,/0
3)10 6,10

3 Haiitu xakoii-HuOyab 6a3uc TMHEHHOW 000JI0UKH CUCTEMbI BEKTOPOB

a,=(5,2,-3,1)
a,=(4,1,-2,3)

a,=(1,1,-1,-2)
a,=(3,4,-1,2)

a;=(7,-6,-7,0)

. BeIpaszuTh uepe3 3ToT 6a3uc ocTanbHbIe BEKTOPA CUCTEMBI.

0 NES)

5 Pemuts MaTpu4HOE ypaBHEHUE

4 BRIUUCIATH

6 Ilpu pemienun cucTembl



2x,— x, + Ax; =8,
3x,+2x, +x; =17,
5x,+x, +2x; =12,

¢ momotbto hopmyn Kpamepa okazanock, 4To ONMpeaeTuTeb

paseH 0. Haiitu

A,

XXy, X5

4.4. Illkana orieHUBaHMsI IPOMEKYTOUYHOU aTTECTALIUU
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3aueT
€CKpUITOPHI (YPOBHU) — OCHOBHBIE IIPA3HAKHN OCBOEHUS (ITOKa3aTelIn
O1eHKa Komnerenimumn Heckp pot (P ) p (
TOCTYOKCHHSI pe3YJIbTaTa)
YK-1 OTJIMYHO OLICHUBAET a/IEKBATHOCTH U JI0CTOBEPHOCTH

«3a4TEHOY
(50 - 100 6amoB)

MHPOPMALIUH O TPOOIEMHON CUTYaITUH

Brnaneet HaBbikamMu pa3paboOTKH 1 0OOCHOBaHMS TUIaHA
JeWCTBU 10 peleHuo npooaeMHoi cutyaruu. Ha
BOIIPOCHI OTBEYAET KPaTko, apryMEHTHPOBAHO, YBEPEHHO,
O CYILECTBY.

«HE 3aYTCHOY»
(0 - 49 6anon)

YK-1

He 3HaeT cmocoObl 1 METOIIBI cOOpa U CHCTEMaTH3aIuN

uH(OpPMaLUH 110 IpodIemMe

He mosxeT BbIOpath ciocod 000CHOBaHHUS PELICHUS
(MHIYKIUS, TeAYKIIHSI, IO aHAJIOTHUH) MPOOIEMHOM
cutyauuu HempaBuiabHO OTBEUaeT Ha MOCTaBICHHBIE
BOIIPOCHI MJIH 3aTPYIHSIETCS C OTBETOM.

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKa3aTeNn
JOCTH>KCHHUSI pE3yJIbTaTa)

«OTIIMYIHO
(85 - 100 6anoB)

YK-1

OTIMYHO OIICHUBACT AACKBAaTHOCTHU U JOCTOBCPHOCTHU

nH(popMaIuu o MpooOIEMHON CUTyallun

Bnaneer naBpikamu pa3paOOTKH U 00OCHOBAHUS IIJIaHA
JEHUCTBUI 10 PEIICHUIO MPOoOIeMHON cuTyanuu. Ha
BOIPOCHI OTBEYAET KPATKO, apryMEHTHPOBAHO, YBEPEHHO,
IO CYILIECTBRY.

«XOPOIIIOY
(70 - 84 6amnoB)

YK-1

JlocTaTouHO CBOOOHO BHIOMPAET METOBI KPUTHUECKOTO

aHayM3a, aJleKBaTHbIE B KPUTHUECKOHN CUTyalluu
Bnameer metronukoii coopa u cucTemMaru3auu
nHpopmaruu o nmpodiaeme Borpocsl, 3a1aBaecmbie
MIPETo/iaBaTesieM, He BhI3BIBAIOT CYLIECTBEHHBIX
3aTpyIHCHUH.
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VK-1 Henocrarouno 3HaeT METOIBI pa3pabOTKH U
000CHOBaHMS TUIaHA IEHCTBUIA N0 PELICHUIO TPOOIEMHOM
CHUTYaIHH

[Tnoxo BazeeT MeTobl OLIEHKHU a/IeKBaTHOCTH U
JOCTOBEPHOCTH MHPOPMAIIHH O POOIEMHON CUTYaIHH
Bomnpocsl, 3a1aBaeMble penogaBaTeieM, BbI3bIBAIOT
3aTpyAHEHUSI.

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

VK-1 He 3HaeT cmocoObI 1 METOIBI cOOpa U CHCTEMaTH3aIuN

uH(pOpPMaLIUH 110 podemMe

He mosxeT BbIOpaTh ciocod 000CHOBaHHUS PELICHUS
(MHIYKIUS, TeAYKIIHSI, IO aHAJIOTHUH) MPOOIEMHOM
cutyauuu HermpaBuiabHO OTBEUaeT Ha MOCTaBICHHBIE
BOIIPOCHI MJIH 3aTPYIHSIETCS C OTBETOM.

«HEYJIOBJICTBOPUTEIHLHOY
(menee 50 6amIoB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)

5.1 Meroaudeckue yka3aHusl 10 OPTaHU3AIUNA CAMOCTOSTEIILHON paOOThI 00yUYaIOIUXCS:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszensl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILIMHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHHe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe U HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLUUIUIMHBL, IMPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U HH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM JIOMOIHUTEIbHOU
JUTEPaTyphl;

- IPY CAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON paboThI, 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

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopaboTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIOJHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.
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KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. XKyxkosckas T.B., MonokanoBa E.A., IlnyxuukoBa E.A., YpycoB A.W., ®ununnoBa O.B. Bricmas
MaTemaTHka : yue0. mocodue : B 3 4.. - Tam60B: [U3nat. nom TT'Y um. I''.P. JlepxaBuna], 2014

2. IIpoceetoB I'. U. JluneitHas anreOpa U aHAMUTHYECKAs TEOMETPHsSI: 3a/1a4ll U PEIICHUs : y4eOl.-TpaKT.
nocodwe. - 3-e uzn., aoi.. - M.: Ansda-IIpecc, 2015. - 287 c.

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Bunenkun U. B., I'poGep B. M. Briciias MmaTtemaruka : TuHEHHas anredpa : aHaJTuTHYeCKas TEOMETPHS :
muddepeHnranIbHOe U HHTETPAIbHOE UCYHCIICHHE. - 6-¢ u3.. - PoctoB H//l.: dennkc, 2011. - 415 c.

2. Nemunouy b.I1. COopHUK 3a7a4 ¥ yIpaXKHEHHUH 110 MaTeMaTUYECKOMY aHalu3y : y4eb. mocodue. - M.:
ACT, Actpens, 2010. - 558 c.

7. MaTepuajJbHO-TeXHHYeCKoe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJIsl TPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

YdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSITEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOM nHbOpManu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAaHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEeIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeIeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYI0BaHUS,
o0ecreunBaIIre TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedeHHE:
Omneparmonnas cuctema "Anst O6pazoBanue"

LibreOffice

Microsoft Windows 10

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhpie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

2.  VYuuBepcuTeTckasg OMONMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMoTeuHas  cuctema. —  URL:
https://biblioclub.ru

3. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

4. Poccuiickas rocynapctBenHas oubnunorexa. — URL: https://www.rsl.ru

5. Poccuiickas HarmoHanbpHas onbamoreka. — URL: http://nlr.ru

6. [Ipe3unentckas oubnuoreka umenu b.H. Enpriuna. — URL: https://www.prlib.ru

7. Hayunas osnektpoHHas OubOnmoreka Poccuiickoit akamemun — ecrectBozHanmia. —  URL:
https://www.monographies.ru

8. DnexrponHas 6mbmuorexka PODU. — URL: https://www.rfbr.ru/rfti/ru/library

yIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpenomaBaTenss W CTY[JEHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
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