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1. OBIIMNE ITOJIOKEHUA

OneHoUHBIE MaTepHanbl — 3TO COBOKYMHOCTH y4eOHO-METOIMYECKUX MaTepHalioB (KOHTPOJBHBIX
3aJjaHni, omucaHud (opM M mpoleayp MPOBEPKH), MpeIHA3HAYCHHBIX IJISl OICHKH KauyecTBa OCBOCHUS
oOyJaronmmMics JaHHON AucumnHbl kak yacta OOIL.

Lens — omeHWTh COOTBETCTBHE 3HAHWW, YMEHWH W BIAJICHUI, MPUOOPETEHHBIX OOYJaroIIUMCS B
npolecce u3yueHus AUCUUILTUHEL, 1ensaM u TpedoBanusm OOIT.

OcHoBHasg 3afjada — OOECIEYUTHh OICHKY YPOBHSA CQOPMHPOBAHHOCTH OOMIEKYJIbTYPHBIX,
obmmenpodeccHoHaTBHBIX ¥ MPOo(heCCHOHAIBHBIX KOMIICTCHITHA.

KonTtponp 3HaHuid 00y4aronuxcs MpoBOUTCS B PopMe MPOMEKYTOUHON aTTECTALIH.

[TpomexxyTouyHas aTTecTauus MPOBOAUTCS B hopMme dK3aMeHa, 3adeta. DopMa MpoBeIeHHs SK3aMeHa
(3aueTa) - HTMCBMEHHBIHM ONPOC 110 TEOPETUIECKUM BOIIPOCAM U BHIIOJIHEHUE IPAKTUYECKOTO 3a1aHHsL.

2. MACIIOPT OHEHOYHBIX MATEPHUAJIOB 11O JMCHUIIJIMHE (MOAYJIIO)

Kountponupyembie paszaenbl (TeMbl) Koa konTposmpyemoii HanmeHoBaHue
JAMCUMILIMHBI (Pe3y/IbTaThl 10 pa3iejiaM) | KOMIEeTeHUMH (WIN eé 4acTH) | OLI€HOYHOI0 CpeacTBa
Monyis 1
Tewma 1. BBeenue B Kypc MaTeMaTHKH OIIK-3.1 3auer
Tewma 2. JIuneiinas anrebpa OIIK-3.1 3ayer
Tewma 3. BexTopHast anreOpa v aHaIHTAYC- OIIK-3.1 3auer
CKasi TCOMETPHsL
Monynsb 2
Tema 4. Beengenne B MaTeMaTUYECKHI aHa- OIIK-3.1 OK3aMeH
M3
Tema 5. JuddepenunanbHoe HCUUCICHNE OIIK-3.1 OKx3aMeH
GbyHKIMI 0/1HOM TepeMEeHHOH
Tema 6. [Ipumenenue nudpHepeHIUaTIBLHOTO OIlK-3.1 DK3aMeH
WCUUCIICHUS IJ1s1 HCCenoBaHus QyHKUIUHI 1
MIOCTPOCHUS X rpauKoB
Tema 7. HeonpeneneHHBINM HHTETpa OI1K-3.1 JK3aMeH
Tema 8. OnpeaeneHHbII HHTETPAN U €T0 OIlK-3.1 JK3aMeH
NPUIOKEHUS
Tema 9. UncioBsle 1 (hyHKIMOHAIbHBIE OIIK-3.1 OK3aMeH
psIbL
Monyns 3
Tema 10. @yHKINN HECKOIBKUX MEPEMEH- OIIK-3.1 OK3aMeH
HBIX
Tewma 11. O6pikHOBeHHBIE MU DEepEeHIInATb- OIlK-3.1 DK3aMeH
HBIC YpaBHEHHUS
Tema 12. Teopust BepoaTHOCTEN U MaTeMa- OIIK-3.1 OK3aMeH
THUYECKasi CTATHCTHKA

3. OMUCAHUE NMOKA3ATEJIEVM U KPUTEPUEB OLIEHUBAHUSA KOMITETEHITAM

ChopMHpOBaHHOCTh KaXI0W KOMIICTCHIIMH B PaMKaX OCBOCHHUS JaHHOW JUCIUIUIMHBI OLICHUBACTCS
10 TPEXYPOBHEBOI LIKAJIE:

1) TOpOTrOBBI YPOBEHB SBIISAETCS 0053aTEIBHBIM [UIS BCEX 00YUYAIOIIMXCS [0 3aBEPIICHHN OCBOCHHS
JTUCIUIIITNHBL;

2) TPOABUHYTHI YPOBEHb XapaKTEPU3YeTCsS IPEBBINICHHEM MUHUMAIBHBIX XapaKTePHCTUK
c(hOpMHUPOBAHHOCTH KOMIIETCHIIUH MO 3aBEPILICHUN OCBOCHHS AUCLUILTUHEI;

3) OTaJOHHBIH YpOBEHb XapaKTEpU3yeTCs MaKCHMAJIbHO  BO3MOXKHOH  BBIPaKCHHOCTBIO
KOMIIETCHIIUH U ABJIAETCS BaXKHBIM Ka4eCTBEHHBIM OPHUEHTUPOM JJIs1 CAMOCOBEPILIEHCTBOBAHUS.



YpoBeHb 0CBOEHUS KOMIIETeHIMH, (POPMUPYEMbIX JUCUMIIIIUHOM:

a) onucanue Kkpumepuees u WKajibl OYeHU6aHusl meopemuieckoco eonpoca.

IIxana omeHNBaAHUA

Kpurepuii

3 daiuta
(3TaJIOHHBIH YPOBCHB)

BBICTABJIACTCA CTYICHTY, KOTOpBIﬁ J1aJI IIOJIHBIM OTBET Ha BOIIPOC, ITOKa-
3aj1 FHY6OKI/IG CUCTCMATU3UPOBAHHBIC 3HAHUSA, CMOT' IPUBECTHU ITPUMCEDPBHI,
OTBCTHUJI HA JOTIOJITHUTCJIbHBLIC BOIIPOCKHI MPCIIOAaBaTCIIA.

2 Gamna
(TIpOIBUHYTHIN YPOBEHB)

BBICTABJIACTCA CTYACHTY, KOTOpHﬁ J1aJI IIOJIHBIM OTBET Ha BOIIPOC, HO Ha
HEKOTOPKBIE JOMNMOJHUTEIIBHBIC BOIIPOCHI NIPEIOAaBaTEIs I OTBETHUII TOJIBKO C
TMMOMOMIBIO HABOAAIINX BOIMMPOCOB.

1 Gamn
(TIOpOTOBEIil YPOBEHB)

BBICTaBJIACTCA CTYACHTY, KOTOpLIfI JlaJI HeTIOJIHBIM OTBET Ha BOIIPOC B ou-
JIETC U CMOI" OTBETUTH HAa JOIMOJTHHUTEIIBHBIE BOIIPOCHI TOJIBKO C IIOMOIIBIO
IperogaBaTciis.

0 GamnoB

BBICTaBJIACTCA CTYACHTY, KOTOpLIﬁ HC CMOT' OTBETUTH Ha BOIIPOC

0) onucaHnue Kpumepues U WKAIbl OYEHUBAHUS MECMUPOBAHUs (PacuemHble 3a0anUs).

IIxaJia oueHUBAHUS Kputepuii
3 Gamna YPOBEHb YCBOEHMSI MaTepHaa, IPeayCMOTPEHHOT0 IPOrpaMMOI:
(3TaJIOHHBINA YPOBEHB) IPOLICHT BEPHBIX OTBETOB HA TeCTOBbIE BOMPOcH 0T 85 no 100%
2 bamna YPOBEHb YCBOCHUS MaTepHuaia, IpeayCMOTPEHHOTO IPOTrPaMMON:
(IpOIBUHYTHIN YPOBEHB) MIPOLIEHT BEPHBIX OTBETOB Ha TECTOBBIE BOIPOCHI OT 75 10 84%
1 6ann YPOBEHb YCBOEHMSI MaTepHaa, IPeayCMOTPEHHOTO IPOrpaMMOI:
(TIOpOTOBEII YPOBEHB) IIPOLICHT BEPHBIX OTBETOB HA TeCTOBBIE BONpockl oT 60 1o 74%
0 6amnoB YPOBEHb YCBOEHUS MaTepHuala, MpeAyCMOTPEHHOTO MTPOrPaMMON:

MIPOIIEHT BEPHBIX OTBETOB Ha TeCTOBBIE BOIPOck! OT 0 10 59%

Ha 3auem BbiHOCATCS TECT (pacueTHbIC 3a1aHHs1) U 2 TECOPETUUECKUX BOIPOCa. MaKCUMAbHO CTYACHT
MoxeT Habpate 9 OamioB. MTOroBeiii cyMMapHbId Oaysl CTyIEHTa, TONYYEHHBIH TNPH MPOXOXKICHUU
POMEKYTOYHOM aTTECTALUH, IEPEBOUTCS B TPAJUIHUOHHYIO (POPMY MO CUCTEME «3a4TECHOY, KHE 3aUTCHOY.

IIIxanxa ouneHnBaHuA

Kpurepuii

3auTeHo 4 — 9 6annos OO0s13aTeNIbHBIM YCIIOBHEM SIBIISIETCSI BBITIOJTHEHUE
BCEX MPEIYCMOTPEHHBIX B TEUCHHE CEMeCTpa

KOHTPOJIBHBIX paboT
He 3aureno 0 — 3 bamoB CTyzieHT He BBINIOJIHWII BCEX NMPEIYCMOTPEHHBIX B

TEUEHUE CEMECTPa KOHTPOIHHBIX PabOT

Ha sx3amen BbIHOCSTCS TecT (pacueTHble 3aJaHMsA) U 2 TEOPETHUECKHX Bormpoca. MaKCHMalbHO
CTYZIEHT MOXxeT Habpath 9 6ayioB. ITOroBEI cyMMapHBIi 0aJll CTYIEeHTa, TIOJyYeHHBIH MTPH MPOX0KIACHUU
MPOMEKYTOYHON aTTECTALMH, EPEBOANTCS B TPAAUIMOHHYIO (OPMY IO CHUCTEME «OTIHYHOY, «XOPOIIOY,
«YJOBJIETBOPUTENIBHO», «HEYIOBIETBOPUTEILHOM.

IlxaJjia oleHNBAHUA Kpurepuii
OTIIMYHO 8 — 9 6ayioB OO0s13aTeNIbHBIM YCIIOBHEM SIBIISIETCSI BBITIOJTHEHUE

(3TaJIOHHBIN YPOBEHB) BCEX NPEAYCMOTPEHHBIX B TEUYEHHE CeMecTpa
XOPOIIO 6 — 7 6amioB KOHTPOJIBHBIX PaboT

(IpoABMHYTHIN YPOBEHB)
YIAOBIETBOPHUTEIHEHO 4 — 5 6amnos
(TIOpOTrOBBI YPOBEHB)
HEYIOBJIETBOPUTEIHHO 0 — 3 6amtoB CTyZIeHT He BBIIONHWI BCEX MPEIYCMOTPEHHBIX B

TEUEHHE CEMECTPa KOHTPOIBHBIX paboOT




4. TAIIOBBIE KOHTPOJIBHBIE 3ATAHUSA UJIA NHBIE MATEPUAJIBI

4.1. Ilpomesicymounas ammecmauus (mooyas 1, 3auem)

Koowt Pesynomamut océoenun OIIOIT
KOMnemeHyuil Codepircanue Komnemenyuii
OIIK-3.1 OCO3HaHHO TIPUMEHSET METOJbl MAaTEeMATHYECKOW U JCCKPUIITUBHOW CTATHCTUKU JJIs
aHaJM3a KOJIMYCCTBEHHBIX TAHHBIX, HHTEPIPETUPYET MOTYICHHBIC PE3yIbTATHI

a) munoesle mecmoenle 60npocsvl 3aKpvlmozo muna:

Marpunel AU B Ha3bIBaIOTCS PABHBIMH, €CIIU:
a) €CJIM OHU OIMHAKOBOI'O pa3Mepa,
0) ecyii OHU OIMHAKOBOI'O Pa3MeEpa U MEMEHTBHI, CTOSIIIE HAa ONMHAKOBBIX MECTAX, PABHBI MEXIY CO00I
&; = b j»
B) €CJIM YHCJIO CTPOK MAaTpHUIlbl A paBHO YHCIY CTPOK MaTpHIsl B .
Omeem: 0.

Y10 Ha3BIBAIOT OIIPCACIIUTECIIEM ManI/IHI)I?
a) YKCII0, XapaKTepHu3yIollee KBapaTHyI0 MaTPHILY,
0) umcIo, XapaKkTepU3yoIlee MaTPHILY,
B) MOJIOKUTEIILHOE YHCIIO, XaPaKTEPU3YIOIee MaTPHILY.
Omeem: a.

YpaBHEHHUE IJIOCKOCTH, 3aluMcaHHoe B Buae: A-X+B-y+C-z+ D=0, Ha3bIBaeTCs:

a) HOpPMHUPOBAHHOE;
0) mapaMeTpuIeCcKoe;
B) oOIee.

Omeem: B.

X=X, +Mm-t,
YpaBHeHMe, 3aIIUCAHHOE B BHJIE: 4 Y = Y, +N-t, Ha3bIBacTCH:
z=7,+p-t
a) KAHOHHYECKOE;
0) mapaMeTpuIecKoe;
B) ofee.
Omesem. 0.

ITocnegoBareIbHOCTH CXOOHUTCA, €CIIN:

a) 1mxn=a,
0 limx, <o,
B) limx =a.
) x—0 n
Omeem: a.

[IpousBomHas yacTHOTO ABYX MU PepeHINpYyeMbIX (yHKINH paBHa:

’
u u’
a)|—| ==,
Vv %
u) uv-u
0 [Vj T

14
u u'v—uv'
B) | — =—.
v Vv




Omeem: B.

7. Ecnu npou3BonHas MOJIOKUATENbHAsL, TO (pyHKIHS:
a) BO3pacTaeT Ha ATOM IPOMEXKYTKE,
0) yObIBaeT Ha 3TOM IPOMEKYTKE,
B) TIOCTOSTHHAS.
Omeem: a.

8. Hurerpan _[ ax paBeH:
X

a) In|x|,
X—Z

6) __2,

B) In|x|+c.

Omeem: B.

9. qDopMyna Herorona — JleliOHMIIa UMEET BU:

a)j x)dx = F (b)—F(a),

o

6) [ f(x)dx=F (a)-F(b),

o oo

B)j x)dx = F (a)-F(b).

Om@em. a.

N H an+1
10.Pax E a, C IOJIOKUTEIbHBIMH WICHAMHU U cyliecTByeT lim—* =|. Panx cxonurces, eciu:
1 n—o an

a) l>1,
0) 1=1,
B) | <1.
Omeem: B.

11.®ynkuueit nByx nepeMeHHbIX z = f (x, y) Ha3bIBAIOT:

a) TaKyl0 3aBHCHUMOCThH MEPEMEHHOH Y OT MEPEeMEHHOM X, YTO KaXAOMYy 3HAYEHHUIO X COOTBETCTBYET
€JIMHCTBEHHOE 3HAYCHUE Y .

0) Takylo 3aBHCHMOCTH IIEPEMEHHOMN Z OT MEPEMEHHBIX X M Y , UTO KaXKJIOW Mape 3HAYCHUH XU Y COOT-

BETCTBYET €AMHCTBEHHOE 3HAYECHHUE Z .
B) 3aBHCHUMOCTH IIEPEMEHHOHN Y OT IEPEMEHHBIX Z .

Omeem: 0.

12. TuddepeHnmanbHbIM SBISETCS ypaBHEHHUE:
a) X-y+3-y' =9-x%,
0) (2~x+ y3)dy =0,
B) dx+5-x=y-8.
Omeem: a.

13.JIuneiinble onHOpOAHBIE AU depeHInATbHBIE YPaBHEHHS BTOPOTO MOPSIIKA UMEIOT BU:
a) y'+p-y'+ay=0,
6) y'+p(xy)+a(xy)=0
B) y'+p-y'+ay="f(x).
Omeem: a.



14.Bo3HUKHOBEHHUE TEOPHU BEPOSTHOCTEH KaK HAyKH OTHOCST K:
a) CpeITHUM BEKaM,
0) 18 Beky,
B) 20 Beky.
Omeem: a.

15.BeposTHOCTH COOBITHSI MOKET IPUHUMATh 3HAUCHUS:
a) 0<P<1,
0)1,
B) .
Omeem: a.

6) munoesle mecmaoesble 60npoOCvl OMKPbIMO20 muna:

5 4 7
Marpuna, TpaHCIIOHMpOBaHHas K Matpune |1 2 3 |, UMeeT BUA:
4 -3 1
5 1 4
Omeem: | 4 2 -3
-7 3 1
5 4 -7
Panr matpuusl |1 2 3 | paBeH:
4 -3 1
Omeem: 3.

. 4 -1\ (1 -5
HaI/IZ[I/ITe MMPOU3BCACHUC MATPUIL: nu .

-2 0 0 1
4 21
Omeem: .
5 )

Bekrop HopManu miockocTU X—2-y—3-2—4=0 uMeeT KOOpAUHATHI:
Omsem: (1,-2,-3).

. 7-X"+4-x-3
3HavyeHne BeIpaxkeHus lim

———————— paBHO:
x>0 2.x% +3-x+1

Omeem: Z .
2

Ipoussonuas Gynkumn f (X)=15-x* +7sin(x)+5paBHa:
Omeem: 30-x+7cos(X).
X2
Hanucars ypaBHeHHe KacaTenbHOM K rpaduky dyHkunn f (x) = 7~ XBTOUKE X= 2.
Omeem: y=-1.

Ecnn F'(x)=cos(x) , TO QYHKIHS f(x) UMEET BUI!

Omesem: f(x)=sin(x)+c.



10.

11.

12.

13.

14.

15.

T
Pesynbrar BeIYMCIIEHUS HHTETpaa I sin(x)dx paBeH:
0

Omeem: 2.

2 n-2
OmnpenennuTs CXOMUMOCTE PsIa: —
n=1 n H

Omeem: CXOOATCAL.

X
HpOI/I3Be):[CHI/Ie YaCTHBIX NPONU3BOAHBIX q)yHKHI/II/I Z =—PaBHO:
y

Y
X

Omeem: —

B pesynbrare HHTErpupOBaHus AH(GGEPEeHIHATLHOTO ypaBHEeHHs Y =Sin(X) momyunm:

Omesem: y=-sin(x)+C,-x+C,.

JlBa cTpenka CTpemsoT Mo pa3y B oOIIyIO 1ieb. BeposSTHOCTE MonagaHus B Ie7b Y OJHOTO CTPENKa paBHA
0,8, y npyroro — 0,9. HaiiTu BepOsSTHOCTB TOT0, YTO HE OyJCT MOpaXkeHa.
Omesem: 0,02.

Mona BapuanuonHoro psna 1, 4, 4, 5, 6, 8, 9 paBna:
Omeem: 4.

B xoze connonoruyeckoro onpoca TpedyeTcs OLEHUTh BEPOATHOCTh MOJIOKUTEIBHOTO OTBETA HA HEKOTO-
pBIi Bompoc ¢ ToYHOCTHIO 10 0,01. Kakoit npu 3ToM J0/KeH ObITh TPUMEPHBIH 00bEM BEIOOPKH?

a) 1000 genoBek,

6) 10000 yenoBeK,

B) 100 yenmoBexk.

Omeem: B.

8) nepevenb meopemuidecKux 6onpocos

1. KomrutekcHble uncina, TeHCTBHS ¢ HUMH B anreOpandeckoit popme.

2. Moynb 1 apryMeHT KOMILIEKCHOTO Yuciia. TpuroHOMeTprudecKas v oKa3arenbHas hopMa 3armicu
KoMIuiekcHoro uncia. Gopmyna Diinepa.

3. Marpuiipl, TMHEHHBIE OTIEPAIIMN HAJl MAaTPUIIAMHU U UX CBOWCTBA.

4, Onpenenureny BTOPOro B TPEThEro Mopsiika. MUHOPEI, alreOpandeckue JOIOTHEHHS.

5. CRoiicTBa OmpeIeTuTENICH.

6. OOGparHas MaTpuIia: OmMpeeIICHre, TeOpeMa O CYIIECTBOBAHWN €IMHCTBEHHOCTH OOpaTHOW MaT-

puubl. Beruncnenne oOpatHOl MaTpUIBL.

7. CJIAY: ckanspHas 1 MarpuuHast opmel 3anuc. Buasr CJIAY.

8. JIuneliHast 3aBUCUMOCTb CTPOK MaTpPHIBI U €€ CBOMCTBA.

9. Panr marpuipl.

10. PemieHue MaTpUYHBIX YPaBHEHUH C IIOMOIIBIO OOPATHON MaTpPHIIBI.

11. ®opmynsr Kpamepa.

12. Teopema Kponekkepa — Karem.

13. Pemenue u uccnenosanue CJIAY meronom 'aycca.

14.  CkanspHble 1 BEKTOPHBIC BEIMYUHEI. JIMHEHHbBIC ONIepaIiuy HaJl BEKTOPAMHU U MX CBOHCTBA.

15.  VYcioBue KOJUTHHEAPHOCTH IBYX BEKTOPOB. [Ipoekinu BekTopa Ha och. CBOMCTBA MPOCSKITHA.

16. JluneliHas 3aBUCUMOCTH BEKTOPOB. TEOPEMBI O JTMHEWHOW 3aBUCUMOCTH BEKTOPOB HOA MIIOCKOCTH

" B IPOCTPAHCTBC.

17. basuc. OpToroHanbHBIC 1 OPTOHOPMHUPOBAHHEIE CUCTEMBI BEKTOPOB. Pa3znokeHne BekTopa 1o Oa-

3ucy. JlekaproBa mpsIMOyTOJIbHASI CHCTEMa KOOPAWHAT.

18. CkanspHoe MpOHU3BEICHHE BEKTOPOB: ONpeeNieHne, cBoicTBa. CKansgpHOE MPOU3BEeNEHHE
19. B xoopamHATHOM (opme. YCIOBHE OPTOTOHATIBHOCTH JIByX BEKTOPOB.



20.

BektopHoe npousBesieHre JBYX BEKTOPOB: OIpeAesIeHUE, CBOMCTBA. BekTopHOE pou3BeIcHUE B

KOOPAWHATHOH (opme.

21.

CwmeniaHHOe MPOU3BEACHUE BEKTOPOB: OMpeeieHue, CBOMCTRa. [ eoMeTpruyecKuii CMBICT onpese-

JIUTENS TPEThEero nopsiaka. CMemanHOe TPOU3BEACHNUE B KOOPAMHATHON (opMe.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

IIpsiMas Ha MIIOCKOCTHU, PA3IUYHbIE BUABI YPABHEHUN MIPSIMOM HA MJIOCKOCTH.

BzaumHoe pacrnonoxeHue npsiMbIX Ha TNIOCKOCTH. PaccTositHuEe OT TOUKHU 710 MPSIMOiA.
Paznuunbie BUIBI 3a/1aHUS YPaBHEHUH IIOCKOCTH B MPOCTPAHCTBE.

BzaumHoe pacrnonoxeHue miocKoCcTeN B MPOCTPAHCTRE.

YpaBHEHUS NPSIMON B IPOCTPAHCTBE.

B3aumMHoe pacnonokeHue NpsIMbIX B IPOCTPAHCTBE.

B3aumnoe pacnonoxenue npsaMoil U IIIOCKOCTH B IPOCTPAHCTBE.

Paccrosinue OT TOYKHM 0 TIIOCKOCTH.

DIUIAIIC U €r0 CBOMCTBA.

l'unep6oa u e€ cBoiCTBa.

[Tapabona u e€ cBoiicTBa.

[Nonstre pynkunn. OOMACTH OMpENeIeH s, CIIOCOOBI 3aJaHus, OTPAaHHYEHHBIE, MOHOTOHHBIE.
YucoBble MOCIIEA0BATENILHOCTH: OTpE/IeIeHUE, CIIOCO0bI 3a1aHusl, OTpaHNYCHHbIe, MOHOTOHHEIE.

[Ipenen 4ucI0BOM MOCAEAOBATEIBHOCTH.

35.
36.

CBOHCTBA CXOOAIINXCS ITOCIIEN0BATEILHOCTEMN.
Beckoneuno Maible MOCIENOBATEILHOCTH U UX CBOMCTBA. beckoHeyHo OOJIbIIINE MOCIEI0BATEIIb-

HOCTH U UX cBOiicTBa. CBA3b OECKOHEYHO MAJIBIX U OECKOHEYHO OOJIBIINX OCIEN0BATEILHOCTEMN.

37.
38.
39.
40.
41.

CBolicTBa NPEAEIOB CYMMBI, IPOU3BEACHUS U YaCTHOTO.

Bropoii 3ameuarenbHblil npeaen. Yucio €.

[Mpenen ¢ynkuuu B Touke. OJHOCTOPOHHKE TIPe/IeNbl QYHKIIUH B TOUKE.

beckoneuno Maibie 1 OECKOHEUHO OOJbINNeE (PYHKIINU H UX CBOMCTBA.

OKBHBaJICHTHBIE OECKOHEUHO MaJible (DYHKIMH B Ipenenax. Tabmuua 3KBUBaJICHTHBIX OECKOHEUHO

MaJtbIX (DyHKIIHIA.

42. TlepBblit 3amMeyaTebHbIN MPEIEI.

43. HemnpepbIBHOCTH (h)YHKIIHU.

44.  Touku pa3pbiBa U UX KIacCUPHUKAIINS.

45.  TIpowusBoxHas QPyHKIHH, €€ TEOMETPHUUECKUI 1 MEXaHUUECKUN CMBICI.

46.  VYpaBHeHHMs KacaTeJIbHOW M HOPMaJH K rpaguky QyHKIHU.

47.  llpowusBomHast 0OpaTHOI H CIOXKHOM (DYyHKITHH.

48.  Tabnuia NpoU3BOIHBIX OCHOBHBIX BJIEMEHTAPHBIX (QYHKIIUH.

49.  IlpousBoxHasi CyMMBI, IPOMU3BEACHUS U YACTHOTO ABYX (DYHKIIHA.

50. OmHOocTOpOHHME M OECKOHEYHBIE TPOU3BOIHEIE.

51. JIuddepennmpyeMocTsb GYHKIUH, CBA3b MeX1y AruddepeHinanoM 1 mpou3BoIHbIMH.

52.  JIuddepennman GyHKIHMH, €Tr0 TEOMETPHUUECKUH cMbICT. THBapHaHTHOCTH ()OPMBI TIEPBOTO JUd-
¢bepennuana.

53. Ilpumenenue nuddeperumana s NPUOTMKEHHBIX BHIYUCICHHN.

54. Tlepsas u Bropasi Npou3BOJHbIC QYHKIUH, 33JaHHBIX MTAPAMETPHUECKH.

55. IlpousBonusie u auddepeHnranbl BEICIINX MOPSIIKOB.

56. OcHoBHbIe TeopeMbl TU(PepeHInAITEHOTO NCUUCTeH s: TeopeMbl Pepma, Poiist u ux npumene-
HHE.

57.  OcHoBHble TeopeMbl AuddepeHInanTb-HOro ncuucaeHus: Teopemsl Jlarpanxa, Komn u ux npume-
HEHHE.

58. Ilpasuio Jlonurans.

. a

59. ®opmyna Teitnopa. [lpencrasnenne GpyHKImi e’ ’sm (x) , cos(x) , (L£x) .

60.  VYcioBHsSI MOHOTOHHOCTH (PYHKIIHH.

61. Oxcrpemymsl QyHKIMH. HeoOxoquMble U 1OCTaTOUHBIE YCIOBHS JIOKATBHOTO SKCTPEMYMA.

62.  Ortpickanre HauOOJBIIETO M HANMEHBIIEr0 3HaUCHUH (QYHKIIMH Ha OTPE3KeE.

63. MHccnenoBanus GpyHKIMK Ha BBIIYKIOCTh M BOTHYTOCTh. TOUkM neperuoa.

64. AcUMNTOTHI (PYHKIIUH.

65. OOmas cxema uccieAoBaHus QyHKIMK U MOCTPOeHUs e€ rpaduka.

66. OcHOBHBIC 2IeMEHTaPHbBIC (PYHKIIMK U UX CBOMCTBA.

67. IlepooOpasnas. HeomnpenenéHHpIi HHTErpal U €r0 CBOMCTRA.



68.

Mertomsl HHTETPUPOBaHUS (TIPOCTEHIITHE TTPUEMBI HHTETPUPOBAHUS, 3aMeHa TTEPEMEHHOM M WHTE-

TPUPOBAHHUE TI0 YACTSIM).

69.
70.

[Ipocreiimue panroHanbHBIE JPOOH U UHTETPHUPOBAHHE.
Paznokenne MHOTOUJIEHA C IEHCTBUTEIHLHBIMHA KO QHUIIMEHTaMHU HA HEMTPUBOAUMBIE MHOXKUTEIIH.

Paznoxkenne panroHanbHBIX ApoOeit Ha mpocTeimue. UHTerprupoBaHme painoOHATBHBIX (YHKITHH.

71.
72.
73.
74.
75.
76.
77.

WHTeTpupoBaHie HpparuoHaATbHBIX (VYHKITHIA.

WuTerpupoBanue TPUTOHOMETPUYCCKUX (DYHKITHIMA.

3amaun, MPUBOASIIKE K IOHATHUIO ONpenenéHHoro naterpana. Onpenenenne nHTerpana Puvana.
CgoiicTBa nHTErpana Pumana.

OCHOBHBIE KJIACCHI HHTETPUPYEMBIX (PYHKITUH.

OrnpenenéHHblil HHTETPAll ¢ IEPEMEHHBIM BEPXHUM TMPEACIOM U €ro CBOMCTBA.

®opmyna Heiotona-JleitOnuma. 3aMmena mepeMeHHOW W MHTETPUPOBAHHUE TI0 YaCTsIM B ONPEIeNEH-

HOM HHTETpalic.

78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.

Brruucnenue ornpeaeaéHHOro HHTETpaa OT YETHBIX, HSUETHBIX U MEPHOJNYECKUX (DYHKIHH.
IIpunoxeHnue onpenenéHHOro NHTETpaia K BEIYUCICHUIO TUIOIIAIMN.

[Tpunoxxenue onpeaeaEHHOro HHTErpaja K BEIYUCICHUIO 00bEMA.

Omnpenenenue JuMHbl AyTd. [Ipunnoxkenue onpeneaéHHOro HHTErpaia K BBIYUCICHUIO IITHHBI TyTH.
UwucnoBsle psansl. Paasr ¢ monokurenpbHbIME wieHaMu. OOIIHiA WieH psa.

Cymma psina. HeoO6xomumbIii pu3HaK CXOMUMOCTH YHCIOBOTO Psijia.

TeopeMbl cpaBHEHHS YHCIIOBOTO psAAa.

Teopema JlamamOepa CXOAMMOCTH YUCIIOBOTO Psia.

WuTerpanpuplil npu3Hak Kol cxoquMOCTH YUCIOBOIO psijaa.

Panukanbueril npuzHak Kol cX0QUMOCTH YHUCIOBOTO Psijia.

OYHKINOHAJIBHBIE PSIIBI.

Crenennsle psansl. Teopema JleiiOHuIA.

Psaner Teitnopa u Maknopena.

Paznoxenue B psia Telnopa HEKOTOPBIX 3JIEMEHTAPHBIX (QYHKITHIA.

VYcnoBHas 1 aOCOMIOTHAS CXOAUMOCTH PSJIOB.

Pamuyc cxogumocTu.

O65acTh CXOTUMOCTH.

Teopema AbGerns.

OyHKMK HeckobkuX nepeMenHslx (PHII): onpenenenue, obnacts onpeneneHus U 001acTh 3Ha-

YeHUH, rpad UK, YacTHbIE POU3BOAHbIE (ONIPEACTICHNUS, TEOMETPHUECKUI CMBICII).

97.

[MonmHoe mpupaiienne u nonueid auddepennuan GHIT. HeobxonuMoe U 10CTaTOUHOE YCIOBHUS

muddepennupyemoctu OHIL

98.

[HomHoe mpupamienne u nonueii nuddepernnnan GHIL. HeobxopuMoe u goctaTtodHoe YCIOBUS

muddepennupyemoctu OHII.

99.

100.
101.
102.
103.
104.

[MonHast npon3BoIHAs, YaCTHBIE TPOU3BOIHKIE ClIoXHOM QyHkmu OHII.

YacTHble MPOU3BOAHBIE U AU(QepeHnabl BEICIINX MOPSIKOB.

IIpouzBonnas ®HII o HanpasIeHUIO.

I'papuent ®HII u ero cpoiicTaa.

VYpaBHEHHUs KacaTeabHOH U HOpMaiH K nosepxHoctn OHIIL

OkcTpeMyMbl (YHKLIUH IBYX NepeMeHHbIX. HeoOxomumblil npusHak skcTpemyma. JocTaTouHbli

MPU3HAK dKCTPEMyMa.

105. [duddepenunansusie ypaBHeHUs1. OCHOBHBIE TIOHSATHS.

106. YactHoe pemienue nuddepeHunanpHoro ypasHenus. Ooiee pemenue aupdepeHnnanbHOro ypas-
HEHHS.

107. Teopema o CyleCTBOBAHWY U €TMHCTBEHHOCTH PEIICHUS TUPPEePEHIIMATEHOTO YPABHEHHSI.

108. duddepenunansHblie ypaBHEHHs IEPBOTO MOPSAKA C Pa3ACISIIOIIMMHUCS IEPEMEHHBIMH.

109. Opnnoponusie auddepeHIanbHbIe YPaBHEHHS IEPBOTO MOPSIIKA.

110. Jluneiinsie nuddepeHiraibHbie ypaBHEHHS IEPBOTO HOPSIIKA.

111. Jluneiinble muddepeHunansHble YpaBHEHHS EpBOro nopsaaka. Meroa Bapualiy IpOU3BOJIILHON
MOCTOSTHHOM.

112. Jluneiinslie auddepeHiaibHble ypaBHEHHS IEPBOro nopsiaka. Meron bepuysmm.

113. JIuddepenunansapie ypaBHEHUS BTOPOTO MOPSIIKA, AOMTYCKAIOIINE TOHKEHHE TTOPSIKa.

114. uddepenuunansapie ypaBHEHUS BTOPOTO MOPSAIKA C IIOCTOSIHHBIMU K03 QUIIeHTaMH.



115.

Xapakrepuctrieckoe ypaBHeHue. O0miee penieHrue oqHOPOIHOTO TUPPEepeHIIMAIEHOTO YpaBHe-

HUS BTOPOTO TTOPSIKA.

116.
117.

OO01wee pelieHye JIMHEHHOTO HEOAHOPOIHOTO AudPepeHINaNIbHOrO ypaBHeHus. Teopema.
YacTHoe pelieHne JMHEHHOTO HEOAHOPOAHOTo TU(depeHIHaNIFHOrO YpaBHEHHS 110 BULY PaBOn

9acTH (MHOTOWICH).

118.

YacTHoe pernieHue TMHEHHOTO0 HEOAHOPOAHOTO Au(depeHIINAIEHOTO YPaBHEHS IO BUTY TIPaBOit

gactu (I (X) =A-e™").

1109.

YacTHoe perreHne TMHEHHOTO HEOJHOPOIHOTO Au(depeHIIHAIBHOTO yPaBHEHHS 10 BUTY TTPaBOi

aactu (1 (X)=a-cos(B-X)+b-sin(B-x)).

120.
121.
122.
123.

124,
125.
126.

127.

128.
129.
130.

131.
132.
133.
134.
135.

136.
137.
138.

Cryuaitaeie coobiTus. Kitaccudukarus coObITHIA.

®dopmyra nonHo# BepoaTHOCTH, hopmyna baiieca.

Cxema u ¢popmyna beprynnu.

[IpenenvHble TeopeMsl. JIokanpHas u UHTErpanbHas Teopema MyaBpa — Jlamnaca. Teopema Ilyac-
COHa.

Onpenenenue cirydaiiHol BennurHbL. Buabl ciay4daiineix BenuuuH (CB), cmoco6sl 3ananus CB.
OyHKIHA pacnpeneneHus cirydaiiHoi BemnuuHsl (CB). CoticTBa GyHKImu pactpeneneHus CB.
IIpumepsl TUCKpPETHBIX pacmpeneneHuil. buHomuanbHOe pacnpenenenue, pacmnpeaeneHue [lyac-
COHa.

HenpepriBHas ciyuaitHas BennunHa (CB). Ilonstue miuotHocTH pacmpenenenus CB, cBoiicTea
IUIOTHOCTH PactpeneeHus!.

UuncnoBble XapaKTEPUCTUKN CITy9allHBIX BEJTNYHH.

MOMEHTSI CIIy4aiHbIX BEJIMYUH.

IIpumMeps! HENMPEpBIBHEIX pacnpeneneHuil. PaBHoMepHOE paclpeieneHne, oka3aTelIbHOe pacipe-
nenenne. HopMansHOe pacnipenencHue.

I'eHepanbHasi COBOKYITHOCTh U BbIOOpKA. CTaTHCTHYECKOE pacIipe/iesieHHe.

Omnupudeckast pyHKIMs pacnpeneneHus. HTepBaIbHbINA cTaTucTUYecKuid psifl. [crorpamma.
YucnoBble XapaKTEPUCTUKHA CTATHCTUYECKOTO PACTIPENEIIECHNUS.

ToveuHbIe OLIEHKU HEM3BECTHBIX MMAPaMETPOB pacIpeie]ICHUs CTy4aiiHOW BETMYMHBI 10 BHIOOPKE.
WuTepBanbHBIE OLIEHKH TapaMeTPOB pacipeneneHus. JloBepuTensHble MHTEPBAIbI ISl MaTeMaTH-
YECKOTO OKMJIaHus. [loBepUTENbHBINA HHTEPBAI I JUCIIEPCHH.

CraTtucTryeckas IpoBepKa TUIIOTES.

Koppensiust u perpeccust. Berancienue kodpGuireHTa KOppensiiue CIITy4aifHbIX BETHYUH.
Koppensus u perpeccus. JInHeiiHOE ypaBHEHNE PETPECCHH.

Onepatop 340 000 "KomnaHus "TeH3op" —

[IOKYMEHT MOAMWUCAH 3EKTPOHHOI MOANUCHIO
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