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JIner axryaausamun paboueil nporpamMmbl

PaGouast mporpaMMa nepecMoTpena, obeyskiena i ofobpena UIA peati3alii B 2020 - 2021
yueBHOM rojty Ha 3aceianuy kapeapsl TTpHKIAIHOR MaTeMaTHKH K uHopMaTHKH

ITporokon ot 01.09. 2020.r. 1

X

3as. kadenpoi ,(//V 10.A.H3sexoB

PaGouas nporpaMMa repecMoTpena, obeynciena  0106peHa JUIs peatn3aliH B 2021 - 2022
yueHOM rozty Ha 3acefanun kadeaps [TpHKnAIHON MaTeMaTHKH H nHpOPMATHKH

[lporokon oT __ 20 1. Ne
3as. kadenpoi 10.A W3sekos

PaBouas nporpamMMa nepecMoTpena, 00cyKaeHa i 0100peHa IUIA peaTHsalut B 2022 - 2023
yueGHOM roay Ha 3acenanun xapeapsr TIpuKkaaiHON MaTeMaTHKH | HHGOPMATHKH

Tporokon o __ 20 r. Ne
3as. kaeapoit 10.A.H3sexos

PaGouas mporpamma nepecMoTpena, obcyxaena i ono0pena Juid peaTH3aliy b 2023 - 2024
yueSHOM rojy Ha 3aceiaHun kadeaps! TIPHKIAIHONR MAaTEMATHKH U HH(pOPMATHKH

[Tpotokon oT __ 20 r. Ne
3as. xadeapoi 10.A . Mzpexon




1 esn ocBOCHUSI AUCHUIJIMHBI (MOIYJIs1)

IesnssMu oCcBOEHUS TUCUMILIMHBI «MaTeMaTukay SBJSETCS IPUBUTHE HABBIKOB UCIIOIb30BAHUS
MaTeMaTHYECKUX METOJIOB HMCCIIEJOBAHUS M OCHOB MAaTEMAaTHYECKOIO MOJICIMPOBAaHUS B Oymyluei
npodeccun MO0 HMHKEHEPHOMY OOECIIEYEHHIO JeATEIbHOCT 4YeJOBEKa B Heapax 3eMid Ipu
IKCIUTyaTallMOHHOM pa3Belke, J00blMe M nepepaboTKe TBEPABIX IOJIE3HBIX HCKONAEMBbIX,
CTPOUTENBCTBE U SKCIUTyaTalluy OJI3€MHBIX 00BEKTOB Pa3IMYHOI0 Ha3HAUYEHUS.

2 MecTo THCHHIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

HucuuruinHa MaremaTuka BXOAMT B 0a30ByI0 4YacTh y4eOHOro IuiaHa oOpa3oBaTeIbHOMN
IIPOrPaMMBI.

s u3ydeHus QUCLUIUIMHBI HEOOXOAMMBI 3HaHUs (YMEHUs, BlIaJieHus), COPMHUPOBAHHBIE B
pe3ysbTaTe N3y4eHUs JUCIUTUIAH/ TPAKTHK:

JUist u3ydeHust TUCLMITIIMHBI HEOOXO UMb 3HAHUSI U YMEHHUs, CPOPMHUPOBAHHBIE B pe3yiIbTaTe
U3yYeHUH JUCUUIUIMH: «AsreOpa U Havaja aHanusay, «['eomeTpus» B 00bEMe MporpaMmbl CpeIHei
IIKOJIBI.

3HaHus (YMEHMs, BIAJEHUS), MOJIYYEHHbIE IPU M3YyYECHUM MAHHON AMCLUUIUIMHBL OyayT
HEOOXOAUMBI JUISl U3yYCHUS TUCIUTILTIH/TIPAKTHK:

®dusuka

TeopeTnyeckas MexaHUKa

ConpoTHBiIEeHHE MaTEPUATIOB

3 Komnerenuun ody4aromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHHUILUIMHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynbraTte ocBoeHUs AMCUMIUIMHBI (Moayis) «MaTtemaTtuka» oOydaroIIUics JOJIKEH
o0ajaTh CIeAyIOIUMU KOMIETEHIUSMHU:

CTpyKTypHBII [Tnanupyemblepe3ynbTaTblO0ydeHUs
JIEMEHT
KOMIIETEHIINH

OK-1 crtocoOHOCTBIO K a0CTPAaKTHOMY MBIIIJICHUIO, aHATTU3Y, CHHTE3Y

3HaTb - OCHOBHBIC ITOHATHA U MCTOJAbI MATEMATHYCCKOI'O aHAJIMN3a,
- OCHOBHBIC ITOHATHUA U MCTOAbLI TCOPUHN BepOﬂTHOCTefI N CTATUCTHYCCKOT'O
aHaJIn3a pe3yJIbTaTOB SKCIICPUMCHTA

YMeTh - KOPPCKTHO BbIPpA)KAaTh U apTYMCHTUPOBAHHO 00OCHOBBIBATH MOJIOKCHHUS
HpeJIMeTHOfI 00J1acTH 3HAHUSA U METOJ0B MaTEMAaTUYCCKOIO aHaJIn3a JJIst
MMOCTAHOBKHU U PCIICHHA KOHKPETHBIX NPUKIIAAHBIX 3a/ia4

Bunaners - HaBBIKaMU UCIIOJIb30BaHUs JIOTUYECKHA BEPHO, APIYMEHTUPOBAHO U SICHO
CTPOUTH YCTHYIO M MUCBMEHHYIO P€Yb Ha PYCCKOM S3BIKE, TOTOBUTH U
pPENAKTUPOBATh TEXHUYECKUE TEKCTHI C MATEMAaTUYECKOM CUMBOJIMKON WIH
dbopMynamMu, mMyOJIMYHO MPEICTABIATh COOCTBEHHbIE M U3BECTHBIE HAyUHbIE
pe3ynbTaThl, BECTU JUCKYCCUU;

- HaBbIKaMU U METOAMKaMU 00OOIIEHHS pe3y/IbTaTOB PELICHMUS,
JKCIIEPUMEHTAIILHOMN AESATEIBHOCTH

OIIK-4 rOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MMO3UIMNA OLIEHUBATh CTPOCHUE, XUMUYECKHUI 1
MHUHEpaJIbHBIA COCTaB 3eMHOI KOpBI, MOp(doornyeckne 0cOOEHHOCTH U TeHETHUECKUE TUITBI
MECTOPOXKACHHUM TBEPABIX MOJIE3HBIX UCKOMAEMBIX IIPU PEILIEHUH 3aa4 0 PallMOHATbHOMY U
KOMILJIEKCHOMY OCBOECHHIO T€OPECYPCHOI0 MOTEHIMaNa Heip




3HaTh

- OCHOBHBIE TIOJIOKCHUS JIMHEHHOM, BEKTOPHON anreOpsl M aHATUTHISCKON
reOMETPHUH,

- OCHOBHbIE MOJIOKEHUS TEOPHUH MPEAETIOB U HEMPEPBIBHBIX (PYHKLIUMH,

- OCHOBHBIE TeopeMbl AU PepeHInanbHOr0 U HHTETPAIBHOTO UCUYHCICHUS
(GyHKIUI OJJTHON U HECKOJBKHUX MEPEMEHHBIX, METO/IbI
mQQepeHINaTbHOTO HCYUCICHUS UCCTIETIOBaHUS (DYHKIIHIA,

- OCHOBHbIE THUIIbI OOBIKHOBEHHBIX U (HepeHIINATbHBIX YPaBHEHU U
METO/JIbl UX PELICHMUS,

- OCHOBHbIE MOHATHUS TEOPUH BEPOSTHOCTEH U MaTeMaTHUECKON
CTaTUCTUKU

YmMmern

- MPUMEHSATH METOABI AP PEPEHIINATHHOTO UCYUCICHUS JIJIsl UCCIIECAOBAHUS
(GYHKIMA OHOM U IBYX MIEPEMEHHBIX;

- BBISIBIISITh, CTPOUTD U PEIIaTh MATEMATUYCCKUE MOJICIIH TTPUKIIATHBIX
3ajau;

- 00cyk1ath criocoObl 3PGEKTUBHOTO PEIICHUS 3a/1a4, pACIIO3HABATH

3¢ dheKTUBHBIE pe3yNbTaThl OT HEAPPEKTUBHBIX

Bnaners

- HaBbIKaAMHU MOCTPOEHHUS U PEUICHUS MAaTEeMaTUUYECKUX MOJIEIeH
MPUKJIAAHBIX 3a/a4;

- crmoco0amMu OLICHUBAHUS 3HAYMMOCTH U MTPAKTUYECKON MMPUTOTHOCTH
MOJYYEHHBIX PE3YyJIbTATOB




4. CTpyKTypa, 00b€éM U cotepkaHNe TUCHHUIINHBI (MOLYJI5)
OO6m1ast Tpy1I0€MKOCTh TUCIUIUTMHBI cocTaBiisgeT 14 3aueTHbIX equuui 504 akas. 4acoB, B TOM YHUCIIE:

— KOHTaKTHas pabora — 263,95 akan. yacos:
— ayauTopHas — 255 akaj. 4acos;
— BHeayauTopHas — 8,95 akaj. yacoB

— caMmocTosTenbpHas pabora — 168,65 akaz. yacos;

— MOJTrOTOBKA K sKk3ameny — /1,4 akaj. yaca

CDopMa aTTeCTalluu - 3a4€T, 9K3aMCH

Pasznen/rema

AynuropHas
KOHTaKTHasipabora
(Bakaj.uacax)

JUCHUITIINHBI

Cemectp

Jlek.

11a0.
3aH.

MPaKT.3
aH.

CamocrosTenbHaspado
TacTyJeHTa

Bujca
MOCTO
SITEIIb
HOM
pabor
Bl

DopmaTeKymeroKOHTPOIISYCIT
€BacMOCTUU
IIPOMEKYTOYHOHATTECTAIINI

Konx

oMIIe

TEHI]
1

1.DneMeHThUINHEHHOM, BEKTOPHOHANTeOphInaHaIUT
NYECKOMTeOMEeTpHH

1. 1JIunelinasianreOpa: MaTpuiipiuaeicTBUSHA
HuMH. OTpeIeIUTEIMKBaAPATHBIXMATPHIL, PAHT
MaTpHuIbl,o0paTHasMaTpuia. Meroal ayccapern
CHUSICUCTEMIIMHEHHBIXAITeOpanyeCKuXypaBHe
nuii. TeopemaKponexepa-
Kanemnmu. OgHopo HBIECUCTEMBI.

16/81

14,1

MoJAr0
TOBKa
K
TPaKT
WYECK
UM
3aHAT
HsIM,
caMmoc
TOSITE
JIEHOE
u3yde
HUe
JTUTEp
aTypsl
)
cocra
BJICHU
e
KOHCII
eKTa
Nel
«Jloka
3aTellb
CTBO
CBO¥iC

ayAUTOPHASKOHTPOJIbHASIPA00
ta(AKP)Nel «Hymnesoticpes»,
MPOBEPKATOMAIIHUX3aJaHUH, K
OHCyJIbTauuunopemeHnto TP
Nel,
npoBepkakoHcriekTaNe 1 «CBoit
CTBAOIIPEACIUTENS,
sanuraTPNel

OK-
1,0
TIK-




1.2BekTopHasanreopa: TMHeHHbICHHETHHEHHBI
eornepaluHaIBeKTOPaMHHUXCBOICTBA

821

TOAT0
TOBKa
K
MIPaKT
HYECK
M
3aHAT
HsM,
OO
TOBKa
K AKP
No2
«Bexr

AKPNe2 «BekTopbl»,
nposepkall[I3Nel,koHCYIBTAIL
HUIOETOPELIEHUIO,
MpoBepKayueOHOUKapThI«BekT
OpBI»

1.3 AHanuTHYECKAsIreOMETPUSHAIIIOCKOCTUIB
MIPOCTPAHCTBE

14/611

14

HoATO
TOBKa
K
MPaKT
HYECK
UM
3aHAT
HsIM,
BBIIIOJI
HEHHE
13
No2
«Ana
JINTHY

nposepkaldJI3Ne2, xoHCyIbTaIL
HUIOETOPEIIeHHIO,
npoBepkayueOHOHKapTHI«] Ipst
MBI€,[I0OCKOCTH, KPUBBIC2TIOPS
JIKa»

Uroronopasneny

18

38/1611

36,1

2.BBeeHneBMaTeMaTHUECKUMaHAIN3

2.1TIpenennHenpepbIBHOCTb () yHKIIMHOJHOMIIE
pEeMEHHOU

12/81

12

noaro
TOBKa

HpaKT
HMYECK
oMy
3aHAT
1o,
BBIIOJ
HEHHE

HpOBepKaI/IHﬂI/IBI/IHyaﬂbelXSaﬂ
AHHN,KOHCYJIbTAIUUITOPEIICHH
o JI3Ne3,

2.2KomrutekcHbleuncia. Pemmenneanredpanydec
KHUXypaBHeHHHHaanoneMC

noaro
TOBKa
K

AKP"Komnnekcusieuncia"

OK-
1,0
TIK-

Uroronopasneny

16/81

16

3. AuddepeHunanbHoencurcieHned yHKIHAOHOUT

€peMEeHHOI




3.10npeneneHnenpou3BoIHOH G yHKIIMUBTOUK
e.JIubdpepennunan,erorcomeTpuaecKUicMbIcil
COMETPHYECKHITMMEXaHHICCKUIICMBICIIIIPON3B
onHoi.ITpaBunaand pepeHrpoBaHUSUTAOTHIL
aTPOM3BOIHBIX

caMoc
TOSITE
JIbHAS
pabor
ac
JUTEP
aTypo
-
KOHCIT
eKT
Ne3
«3ama
4y,
MIPUBO
JALIH
eK
IIOHST
HIO
npou3
BOJHO
W,

-IIPOBEPKAKOHCIIEKTa
KOHCyJIbTanuunopenieHno TP
No2,
-[IpOBEpKay4YeOHOMKAPTHI

OK-
1,0
TIK-

3.2TuddepeHunpoBaHueHEIBHOUIIAPAMETPUY
eckuzananHbIXx QyHkumit. Jlorapupmudeckoean
¢bdepeHumpoBanme

4/21

HOJTO
TOBKa
K
MIPaKT
UYEeCK
oMy
3aHAT
uio,
BBIIOJT
HEHHE

-AKPNe4,
KOHCyJIbTanuumnopenienno TP
No2,
npoBepka TPNe2«IIpomn3Bonna
ANEENPUMEHEHUEY,
-3amuTta TP Ne2

OK-
1,0
TIK-

3.3IpousBoaubIenIU( GepeHINATBIBBICIINXIIO
psnkoB.OcH.TeopemMbLand hepeHIIHaTbHOTOUCY
ucnenus. @opmynaTeitnopa.llpasunolonuran
o

2/21

HOATr0
TOBKa
K
HpaKT
HMYECK
oMy
3aHAT
10,

KOHCyJIbTanuunopenieHuto TP
No2 erompoBepka

OK-
1,0
TIK-

3.4UccnenoBanuedynkuuiicnomobsoauddep
€HIIMaJbHOTOUCYHCIICHUS

MOJr0
TOBKa

HpPaKT
HMYECK
oMy
3aHAT
1o,
BBIINOJI
HEHHE
TP Ne
2,
cocra
BJIEHU

-npoBepka TPNe2uerozamura
-[IpOBEepKay4eOHONKAPTHI

3.53auer

Iloaro
TOBKa

3auer

Uroronopazaemy

10

18/41

18




Urorozacemectp

36

72/281

70,1

3a4éT

4.MnTerpanbHoencuuciieHue yHKIUNOJHOHIIepeMe
HHOM

4.1T1epBooOpa3nas¢ynkuuns. HeonpeneneHHbIit
HHTETPaJIMeTO0CHOBHEIeCBOiicTBa. Tabuianeo
IIPe/IeICHHBIXUHTETPAJIOBOTOCHOBHBIXIEMEHT
apHBIXQyHKIUH

4/21

noaro
TOBKa

MPaKT
HYECK
oMy
3aHAT
HIO,
BBIIOJI
HEHHE
TP
Ne3
«Heo
npene
JICHHBI
Hu
onpen

KOHCyJIbTanuunopenieHno TP
Neo3,
-npoBepkaTPNe3

1,0
K-

4.20CcHOBHBIEMETOIBIMHTErpUPOBaHUs. MeTo
BIHETIOCPEACTBEHHOTOMHTErpupoBanus. arer
PHPOBaHUE3AMEHONIIEPEMEHHONUIIOUACTAM

4/21

[IOJIr0
TOBKa
K
OpaKT
HYECK
oMy
3aHAT
10,
BBIITOJI
HEHHe
TP
Neo3,

noaro

KOHCyJIbTanuunopenieHuto TP
Neo3,
-nipoBepkaTPNe3

1,0
TIK-

4.30cHoBHbIeMeTOABIMHTErpUpOBanus. IHTerp
npoBaHHueaApoOei

421

TIOJr0
TOBKa
K
HpPaKT
HMYECK
oMy
3aHAT
1o,
BBIINOJI
HEHHE

KOHCyJIbTanuunopenieHuto TP
Ne3,
-npoBepkaTPNe3

OK-
1,0
TIK-

4.40cHoBHbIEMETOABIMHTET pUpOBaHus. IHTErp
HNPOBAHHETPUTOHOMETPUIECKIXMUPPALIIOHATD
HBIXBBIPAXECHUI

4/21

TOT0
TOBKa
K
NpaKT
MYECK
oMy
3aHAT
HI0,
BBITIOJ
HEHUE

-AKPNeS,
KOHCyJIbTanuunopenieHuto TP
Ne3,

-npoBepka TPNe3,
-IIPOBEPKayueOHOMKAPTHI

1,0
TK-




4.50npeneneHHbIAMHTErpal. 3aJaul, IPUBOAS
HIMEKNOHATHIOONpeeaeHHorounTerpana.dop
MynaHbrorona-

Jleitonuna.CpoiictBa. MeTOABIMHTErPUPOBAHUS

4/21

8,4

noaro
TOBKa

IIPaKT
MYecK
oMy
3aHAT
1o,

KoHCynbTarmumopenieanto TP
Ne3,
-npoBepkaTPNe3

OK-
1,0
TIK-

4.6HecobOcTBeHHBIEUHTETPaNIBL. AGCONIOTHASICX
01uMOCTh. [IpU3HAKMCXOIUMOCTH.

4/21

6,4

noaro
TOBKa

IPaKT
UYECK
oMy
3aHAT
H1o,
BBITIOJ
HEHUe
TP
Ne3,

KoHCynbTarmumopemneanto TP
No3,
-mpoBepka TPNe3,

npoBepkakoHcekTa«IIpu3zHak

HCXOIUMOCTHHECOOCTBEHHBIX
HHTETPAJIOBY,
-3ammraTPNe3

1,0
IIK-

Uroronopazneny

12

24/121

32,8

5. duddepentmaabHOCHCIUCICHUE) YHKITTITHECKOI
pkuxnepeMeHHbIX(DHIT)

5.10npenenenneocHoBHBIXTOHATHI. [Ipe e
nenpepbiBHOCTEPHIT.OcHOBHBIECBOCTBAD YH
KIIHMiA, HENIPePBIBHBIXB3aMKHYTOHOOIaCc-TH.

4/21

camoc
TOSITE
JIbHOE
usyde
HUE
auTep
aTypsl
o
TeMe:
Harmc
aHue

IPOBEPKAKOHCIIEKTA

1,0
TIK-

5.2YacTHbIENPON3BOIHBIEUTIPOU3BOAHASATIOHAT 2
pasnenuto.KacarenbHasNI0CKOCTBUHOPMATIbK
noBepxHocTH.[ 'eomerpudeckuiicmpicaand dep
enrmana.[Ipmuakaud hepeHIIpyeMoCTH.

4/21

nmoaro
TOBKa

MIPaKT
HYECK
oMy
3aHAT
uio,

BBIIIOJ

KOHCYJIBbTUPOBAHUETIOPCIICHN
1oV JI3Ned,

npoBepkaBbinonHeHus V{3 Ned

OK-
1,0
TIK-

5.3IpousBoaHascnoxHoHGYHKIMN. YacTHBIETI
POM3BOIHEICHAN (D (PEPEHITHATBIBBICIINXITOPSIIK
oB./luddepeHunpoBanneHessBHO3a1aHHBIX D YH
KIMH

4/41

TOT0
TOBKa
K
MPaKT
HYECK
oMy
3aHAT
HI0,

KOHCYJIbTHPOBaHUETIOPEIICHH
o JI3Ne4,

nposepkaBblnoaHeHus /I3 Ne4

npoBepkayueOHorKapThi«OH
ID»

OK-
1,0
K-

10




5.4ITonsTHE009KCTpEMYMaxX P yHKIUIMHOT HXIT
€PEeMEHHBIX

8/41

noaro
TOBKa

IIPaKT
MYecK
oMy
3aHAT
1o,

KOHCYJIbTUPOBaHUETIOPEIIEHH
1013 Ne4,

npoBepkaBblnoaHeHUs JI3Ne4

npoBepkayueOHorKkapThi«OH
ID»

OK-
1,0
TIK-

Uroronopaszneny

10

20/121

24

6.00bIKHOBeHHBICTU(P QepeHInaIbHBICypaBHEHHI(O

ay)

6.100b1kHOBeHHBIeAU B hepeHIIMAIbHbIEYPABH

EHUSTIEPBOTOMOPsAKa. ] eoMeTpraecKUHCMBICTT
JuddepeHInanbHOr0ypaBHEHUAIEPBOTOIOPS
ka.MeronsipenieHusand GepeHaIbHbIXypaB

HEHUHTIEPBOTONOPSAKA

10

moaro
TOBKa

OpaKT
HAYECK
oMy
3aHST
u1o,
BBITIOJ
HEHHUE
TP
Ned
«Tdud
tdhepen
ouanb
HbBIC

ypaBH
CHUS»

KOHCYJIBbTHPOBaHUETIOPELIEHH
10TPNe4,
-npoBepKaBbINONHEHUS T PNo4,
AKPNe6«/IYniepBoronopsaka
»

6.2 J1'Y BEICIIUXIIOPSIIKOB, Oy CKAIOTITHETIOHIK
EHHETIOPs/IKa

2/21

HOJTrOo
TOBKa
K
MIPaKT
UYeCK
oMy
3aHAT
uio,

BBIIIOJI

KOHCYJIbTHPOBAaHUENIOPEIIEHH
10TPNe4,
-npoBepkasbInonHeHus TPNe4,
-[IpOBepKay4eOHOMKaPTHI

1,0
TIK-

6.3JIunelinpiequd pepeHIanbHbICypaBHEHIAN
ronopsaaka.JInHeHHOeoOAHOPOJHOEypaBHEHHE.
dyHnameHTanbHascucreMapenennii. Onpenen
urensBponckoro.Heonnopoanoenuneitnoeypa
paeHne(JIHAY),Buno6meropemenus. Meroasa
PHAIMHIPON3BOIBHBIXIIOCTOSHHBIX.
JIuneiiHoeypaBHEHHECTIOCTOSTHHBIMUKOA (D (UL
HEeHTaMHU

[IOJr0
TOBKa
K
IpaxT
HYECK
oMy
3aHAT
10,
BBIIOJT
HEHHE
TP
No4,

cocTa

-KOHCYJIbTUPOBaHUENOpE-
meHuto TP N4,
-npoBepKaBbIIOIHEHNS TPNe7,
npoBepkayyeOHolKapThi«JIH
JIY BBICIIMXTIOPSIIKOBCIIOCTOSI
HHBIMUKO3(QUIIMEHTaMU:MET
OJZIBIPEILICHUS»

OK-
1,0
TIK-

11




noaro

TOBKa
K
IIPaKT
HAYECK
oMYy | koHcynsTHpoBaHHenopemenu | OK-
6.4MeroapipemenusicucreMauddepeHnuanbH 2 aon | 36 3aHAT 10TPNe4, 1,0
bIXypaBHEHUH | -romopsaka ' U1o, -poBepka TPNe4, TIK-
- -3amuraTPNe4 4
BBIIOJI
HEHUe
TP
Ne4,
cocTa
6.50K3ameH Hoaro OK3aMeH OK-
TOBKa 1,0
Hroronopazneny 10 20/4U1 | 23,6
Hrorozacemectp 32 64/281 | 80,4 DK3aMeH
7.251€MEHThITCOPUUBEPOSITHOCTEH
I0JIr0
TOBKa
7.121eMeHTBIKOMOMHATOPUKHU. AJITeOpacoObIT K - OK-
nit. Kimaccuaeckoe,reoMeTpuIecKOenCTaTUCTAY 4 821 4 |TPAKT | KOHCYIIHTHPOBAHNETIOPEIIEHN 1,0
€CKOEOTIPeIeTICHUABEPOSITHOCTH. AKCHOMAaTHKa HYECK I3 NS5, TIK-
TEOPUHBEPOSATHOCTEH. oMy | -mpoBepkaBbIONHEHUS TPNe§ | 4
3aHAT
uio,
HOATO
TOBKa
K -
7.2TeopeMbICI0KEHUINYMHOXKEHUSL. Y CIIOBHAs OK-
BEPOATHOCTH.DOPMYIaNIOTHOWBEPOITHOCTUI (D HIPAKCT | KOHCYJILTHPOBAHHUCTIOpCIICHH 1,0
% 4 8/41 4 |uueck o JI3Ne5,
opmynabaiieca.CxemabepHyu, mpuOImKeH! TIK-
stJlarumacaunlIyaccona. s -nposepKallI3Nes, 4
3aHIT -AKPNe7
1o,
BBITOJI
0JIr0
TOBKa
7.3 luckpeTHbIeHHENPEPhIBHBIECITYYa i HBIEBEIT K
nuuHbL Psand yHKuMsApacnpeaeneHus, pyHKm NpaKT - OK-
SAMJIOTHOCTHpACIIpeieNieHns. MaTeMaTnieckoe WHECK | KOHCYNBTHPOBAHHUETIOPEILICHH | |
0XKMJIaHHEeH TUCTIepCHsl, HauaIbHBICUIICHTPAIbH 4 8/41 4 oMy o JI3Ne6, H’K-
BIEMOMEHTHI. 3aHAT - 4
W3BecTHBIEpacIpeIeICHUANUXYHCIOBBIEXaPAK u10, |mpoBepkaBbinonHeHUAN I3 Ne6
tepuctrku. HopmanbHoepactpeneneHue. -
BBITIOJN
HEHHE
nas

12




noaro

TOBKa
7.43axonb100nbmuxuncen. HepapeHcTBOUTEOD « i
emaleOniéBa.lleHTpanpHasIpeiebHAATEOPE OK-
va TIPAKT | KOHCYJIBTHPOBAHUETIOPSIICHH | |

’ . 5 10/41 | 6,15 | mueck o JI3Ne6, >

MHuoromepHbIecTy4aifHbIeBeTnINHBL. D yHKIIN o i TIK-
upacrpezeneHus,ceoiictea. HucaoBblexapaxkre Y 4

3aHAT |IpoBepKaBbINOIHEHUANJ[3 N6
PHCTHKH. DIIEMEHTHITEOPUUKOPPEIISALIHH. o

BBITIOJ

Ioaro
7.50K3aMeH OK3aMeH

TOBKa
Hroronopasnery 17 34/1411|18,15
Hroro3acemectp 17 34/141 (18,15 DK3aMeH

170/70 |168,6 OK-

HToromnoauciuiimae 85 " 5 3a4er, SK3aMeH 1O
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5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

1. TpaguunonHsle o6pazoBaTeabHble TeXHOJOrMH. Opranuzaiys o0pa3oBaTeIbHOIO MpoLecca,
npearosiaracT NpsMyr0 TPaHCISALUIO 3HAHUM OT MpenojaBaTelis K CTYAEHTY (IIPEMMYLIECTBEHHO Ha
OCHOBE 00BSACHUTEIbHO-UIUIIOCTPATUBHBIX METOJIOB 00y4eHUs). YueOHas NesTeIbHOCTh CTYIEHTa HO-
CHUT B TAKUX YCJIIOBHUSAX, KaK [IPaBUJIO, PENPOLYKTUBHBIN XapakKTep.

®opMbI yUeOHBIX 3aHATHI:

- “HPOPMALIMOHHAS JIEKIUS — MOCIEI0BATEIbHOE U3JI0KEHNE MaTepraia B TUCIUTUTMHAPHOM
JIOTHKE, OCYLIECTBIISIEMOE IPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEJCTBAMHU.

- IPAKTHUYECKOE 3aHSTHUE, IOCBSILICHHOE OCBOCHHMIO KOHKPETHBIX YMEHHUH M HaBBIKOB IIO
IPEUI0KEHHOMY aJITOPUTMY.

2. TexHonoruu npoekTHOTro 00yueHusi. OOpa3oBaTeNbHBINA MPOIECC TTOCTPOECH B COOTBETCTBUH
C AJITOPUTMOM IO3TAIHOT'O pellieHus MPOOIEMHOMN 3aJauy WIIK BBIIIOJHEHUs yueOHoro 3aianus. [Ipoekt
IpelIoyiaraéT  COBMECTHYIO  y4e€OHO-IIO3HABATEJIbHYKO  JAESTEIbHOCTh  IPYNNbl  CTYJCHTOB,
HalpaBJIEHHYIO Ha BEIpaOOTKY KOHLIENIINH, YCTAaHOBJIEHUE LIeJIel U 3a/1a4, POPMYJIMPOBKY 0KUIAEMbIX
Pe3yJIbTaToB, ONPEACIIEHNE IPUHIUIIOB U METOAMK PEIICHUs IOCTABIEHHBIX 3a/1a4, IUITAHUPOBaHKE XO-
Ja paboThl, IOUCK JIOCTYNHBIX U ONTHMAJBHBIX PECYPCOB, NMO3TANHYIO peau3aliio IU1aHa paboThl,
NPE3CHTAIMIO Pe3yJIbTaTOB paboThl, UX OCMBICICHHE U pediekcuro. [I[pumMeHsercss B OCHOBHOM ISt
nepexo/a KOMIIETEHLIMU Ha YPOBEHbB BIIA/ICHUS.

OcCHOBHBbIE TUIIBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOM JI€ATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa MpUOIIKEeHa K (GopMaTy HaydyHOTO HCCIIEAOBAaHUS
(ToKa3aTeIbCTBO AKTYAJIbHOCTH TEMBI, OIpeIesieHHe HAy4YHOH MpoOsieMbl, MpenMeTa U OoObeKTa
UCCIIeIOBaHMs, Iiefieil W 3a4ad, METOAOB, HCTOYHHMKOB, BBIJBM)KEHHE TIHMIIOTE3bl, 0000IICHHE
pe3yNIbTaToB, BBIBOJBI, 00O3HauUE€HHME HOBBIX MpobsieM). Pesynbratom siBisieTcss ydueOHas KapTa IO
MOJTYJIIO Halllei 00pa3oBaTeIbHOM MPOrpaMMBl.

TBOpUYECKUI ITPOEKT, NPEAIOIATAOIMINN B OTIIMYKE OT MPEABIIYIIEro, KOHEYHBIA MPOAYKT B
CJICAYIOIIMX BapUaHTaxX — ra3eTa K UICTOPHUECKU 3HAUNMOMY «MaTeMaTHUYEeCKOMY» COOBITHIO (ITPa3IHUK
yucna «[1uy u T.11.); «MaTemMaTH4YecKas» OTKPBITKA (CBOETro pojia yueOHas KapTa, TOJIbKO He(hopMaIbHO,
KpacoyHo o(popMIIeHHAas; BUACOPOIHK «5] Haydy Bac pemars ...» U T.11.

WNHpopmManMoOHHBII NPOEKT — y4eOHO-TIO3HABaTeNIbHAS JESATEIbHOCTh C SPKO BBIPAKEHHOMH
3BPUCTHYECKON HANpaBICHHOCThIO (MOUCK, OTOOp M cUcCTeMaTHu3alus HHpOpMaluM O KaKOM-TO
00BbEKTe, 03HAKOMJICHHE YYaCTHHUKOB IMpPOEKTa C 3ToW HMH(popMalnuel, ee aHanu3 M 000OIIeHHE H,
HaKOHEIl, IPe3eHTalUs 10 IPAKTUIECKOMY MTPHIIOKEHHUIO).

4. HWupopMallMOHHO-KOMMYHHKALIMOHHbIE 00pa3oBaTelnbHble TexHosoruu. OpraHuzanus
o0pa3oBaTeNbHOTO TMpollecca C IMPUMEHEHHEM CIEHUaIN3UPOBAHHBIX MPOrPaMMHBIX Cpel HU
TEXHUYECKUX CPEICTB paboThl ¢ nHpopMarmen (MHpopMaloHHyto cpeay yHuBepcurera MOOYC
MOODLE).

6Y4eOHO-MeTOAMYECKOE O0ecTIedeHHe CAMOCTOATEIbHOI PadoThl 00y4aIOIIMXCH
[IpencraBneno B npunoxeHuul.

701eHOYHBbIE CPEACTBA ISl IPOBEICHUs IIPOMEKYTOYHON aTTeCTALMHU
IIpencraBieHsl B IPUIIOKEHUNZ.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITUHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

l.INunaueB B.C.Bricmas matemaruka: yueOnuk/ B.C.HIumayeB.— MockBa: UHOPA-M,
2019. — 479c.— (Bpicmiee oopazoBanue). —ISBN978-5-16-101787-6. — Tekcr:anexkrponnsbii.-URL:
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https://new.znanium.com/catalog/product/990716.—Pexum JOCTyMa: ISt aBTOPHU3.
MOJIb30BaTENEH.

2. Maremaruka: yueb.mocobue /HO.M. Nanunos,J]1.H.)XKypbenko,
I'.A.Huxonora,H.B.HukonoBa, C.H.Hypuera;non pen. JI.H.Kypb6enko, I'.A.HuxoHOBOWH. —
Mocksa: MTHOPA -M, 2019. —496¢. — (Bricmiee oOpa3oBanue: bakanaspuar). - ISBN978-5-
16-102130-9. - Tekcr: anexkrpounsii. -URL: https://new.znanium.com/catalog/product/989799.
— PexxumMpocTyna: AnsaBTOpH3.110JIb30BaTENEH.

0)/lonoJIHUTeIbHASA JIUTEpaTypa:

1. Teopuss BepoOSTHOCTSH W MareMaTHuYeckas CTaTUCTHKA: Yd4eOHoe mocobue /
buprokosa JL.I'., bobpuxk .., Marsees B.I., - 2-¢ uza. - Mocksa: HUL] UHOPA-M,
2017. - 289 c. (Bwicmiee obpaszoBanue: bakamaBpuar) ISBN 978-5-16-011793-5. -
Tekcr: anexkrponnsiid. - URL: https://new.znanium.com/catalog/product/370899

Pexxum moctyna: A aBTOpU3. MOJIb30BATENCH.

2. Marematika B mpuMmepax W 3amadax: y4e0. mocooue / O.M. Jertspesa, JI.H.
XKypb6enxko, I'.A. Hukonosa, H.B. Hukxonosa, C.H. HypueBa. — Mocksa: MTH®PA-
M, 2019. — 372 ¢. — (Bsicmee 006-pa3zoBanue: bakamaBpuart). - ISBN 978-5-16-
102288-7. — Tekcr: 3JICKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/989802
— Pexxum mocTyna: A aBTOpuU3. MOJIb30BaTENCH.

3. ®uxrenroiusbil, [.M. OCHOBbI MaTEMaTHYECKOTO aHAIN3a: yueOHHK: B 2 yacTsx / .M.
Ouxrtenronsil. — 11-e uzn., crep. — Caunkrt-IlerepOypr: Jlans, [6. r.]. — Yacts 1 —
2019. — 444 c¢. — ISBN 978-5-8114-0190-1. — Tekcr : smexTpoHHBIN [/
DnexkTpoHHO-OMOMuoTeyHass  cucremMa  «Jlaup» [caiiT]. —  URL:
https://e.lanbook.com/book/112051

— Pexxum mocTymna: a1 aBTOpuU3. MOJIb30BaTENCH.

4. ®uxrtenronsil, [.M. OCHOBBI MaTEMaTHYECKOTO aHaIN3a: yueOHUK: B 2 yacTsx / .M.
@uxtenronsl. — 10-e uzn., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — YacTtb 2 —
2019. — 464 c¢. — ISBN 978-5-8114-0191-8. — Texkcr: snekTpoHHbIH //
DnexkTpoHHO-OMOMuoTeyHass  cucremMa  «Jlaupy [caiiT]. —  URL:
https://e.lanbook.com/book/115730

(mara obpamenus: 06.10.2019). — Pexum noctyma: 1uist aBTOPU3. MOJIb30BATEICH.

5. Ilunaues B. C. 3agaunuk 1o Beiciieil MareMaTrke: yueo. mocooue / B.C. [llumaues.
— 10-e m3x., crepeotun. — MockBa: THOPA-M, 2020. — 304 c. — (Bricuiee
obpazoBanme). - ISBN 978-5-16-101831-6. — Tekcr: snektponnsni. — URL:
https://new.znanium.com/catalog/product/1042456

B)MeToanuyeckneyKa3aHusl:

1. I'paueBa, JI.A. OnpeneneHHbI UHTETpaAJl: METOANYECKHUE YKa3aHUs JJISl CTYAEHTOB —
Marunutoropck: 'OY BITIO «MI'TY um. .. HocoBay, 2010 - 12 c.

2. I'pauena, JI.A. DneMeHTHI THHEHHOW anreOpbl, BEKTOPHOH anTreOphl H aHAIUTHIECKOM
reomerpun: YdueOHoe nocodue. - Marauroropck: 'OY BIIO «MI'TY um. I'.'11. Hocoay, 2010 —
63 c.

3. Makcumenko, . A. CoObiTus U BeposITHOCTE. YacTh 2: MeTo. yka3. - MarHuToropek:
I'OY BITIO «MI'TY um. I".11. Hocosa», 2010. — 25 c.

4. Masuenko, E.II. IlpomsBomnas wu muddepenunan ¢ynkuun. IIpakTuKym.-
Marnautoropck: 'OY BITO «MI'TY um. I'.'11. Hocosay, 2010. — 38 c.

5. Masuenko E.II. UccnenoBanue ¢GyHkumii u mocrpoeHue rpadukos. IIpakTukym. —
Marnautoropck: 'OY BITO «MI'TY um. I'.'11. Hocosay, 2011. — 20 c.
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https://new.znanium.com/catalog/product/990716.—Режим
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://new.znanium.com/catalog/product/1042456

r)[Iporpammuoeotecneuenuen UuTepHeT-pecypceni:

IIporpammHoeobecnieueHue

HaumenosanuellO NosoroBopa CpOKAeiCTBUSIUIICH3UN
MSWindows7Professional(a1sict |y 1597 184108.10.2018 11.10.2021
accoB)

MSOffice2007Professional Nel1350t117.09.2007 6eccpodHo

7Zip CBOOOHOPACTIPOCTPAHIEMO OECCPOYHO
cBOOOIHO

FAR Manager pacpocrpassiemoe [0 06eccpouHo

HpO(l)eCCI/IOHaJIbeIeﬁa:ibl}]aHHLIX]/II/IH(bOPMaIII/IOHHLIeCHpaBOqHBIeCHCTeMbI

Hazpanuekypca CchpllIKa
[Touckosas cucrema Axkanemus Google (Google Scholar) URL.: https://scholar.google.ru/
Nudopmanmonnas cucrema - EguHoe OKHO Joctyna K

URL: http://window.edu.ru/

nHGOPMAIMOHHBIM Pecypcam
DnekTpoHHas 0Oa3a mepuoAMYeCKMX wu3mAaHuii East View
Information Services, OO0 «MMBHC»»

https://dlib.eastview.com/

http://magtu.ru:8085/marcweb2/Defa
ult.asp

DnexTpoHHbIe pecypcsl oubanoreku MI'TY um. .M. Hocoa

MexnyHaponHas  HaykoMeTpuueckas  pedepaTuBHas U

MOJHOTEKCTOBas 0a3a JaHHBIX HaydyHbIX u3ganuii «Web of

Me:xnyHapoHas peepaTuBHas ¥ IOJHOTEKCTOBAs CIIPaBOYHAS

0a3a JIAaHHBIX HAYYHBIX M3TaHUN «SCOPUSY

MexyHapoaHast 6a3a MOJHOTEKCTOBBIX JKYpHAIOB Springer

Journals

Mexaynapoanas 6a3a CipaBOYHBIX W3/IaHUM IO BCEM OTPACIIsIM

3Hanuii SpringerReference

MexnyHaponHas pedeparuBHas 0a3a JaHHBIX O YHCTOH U

npuKiIagHoi MareMarnke ZbMATH
9MaTtepuajJbHO-TEXHHYECKOEeoOecTedeHH e CUUIIIMHBI(MOILYJIs1)

http://webofscience.com

http://scopus.com

http://link.springer.com/

http://www.springer.com/references

http://zbmath.org/

MarepuanbHO-TeXHHUECKOe00ecIeYeHUE JUCIIUTUTMHBIBKITIOUACT:

TununazBanueaynutopun|OcHalieHueayAuTOpuH||

VYdeOHbIe ayIUTOPUH TSI TIPOBEICHHS 3aHATHIA JIEKITHOHHOTO THTIA.

Jlocka, MylIbTUMEUNHBIN IIPOEKTOP, DKPaH.

VYdeOHbIE ayAWTOpUU JJIsi  TPOBEACHUS  JTaOOpPATOPHBIX  3aHATHH, TPYNIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOYHOM aTTeCTaI|H.

[MTepconanbubie KommbloTepsl ¢ maketom MS Office, Beixogom B HTEpHET U ¢ AOCTYIIOM B
3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA.

Komriekc TecToBbIX 3aJaHui [T IPOBEACHUS PYOESKHOTO U MPOMEKYTOYHOT'O KOHTPOJIS.

[TomemeHust 17151 CaMOCTOSTENBHON PaOOTHI 00yJAIOIITIXCS.

[Tepconanpubiec KoMmbioTephl ¢ maketoM MS Office, Berxomom B MIHTEpHET U ¢ JOCTYIIOM B
AIIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTEeNIbHYIO CPEly YHUBEPCUTETA.

[Tomernenust 1i1st XpaHeHUs ¥ TPOPUITAKTUIECKOTO OOCTYKUBaHHS YI€OHOTO 000PYI0BaHUS.

kader mas xpaHeHUs: y4eOHO-METOAMYECKON JTOKYMEHTAIlMH, Y4eOHOro 0O0OpYyIOBaHUS U
y4eOHO-HaTJISTHBIX TTOCOOUH.
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Mpuiaoxenne 1

YueOHO-MeTOANYECKOE 00ecTeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aroUXCs
[To quctumumHe «MaTeMaTukay MpeaycMOTpEHa ayIMTOPHAs M BHEAYIUTOPHAS CAMOCTOSATEIIbHAS

paboTta 00yJaromuxcsl.
AynuTopHas caMOCTOsITeNIbHAS paboTa CTYJACHTOB MPEAIoJiaraeT peleHrne KOHTPOJIbHBIX 3a/1a4 Ha
MPAKTUYECKHUX 3aHSATHUSX.

Ilpumepnsie ayoumopnuvie konmponavhoie pavomul (AKP):
AKP Nel «HyJaieBoii cpe3» - TecT ¢ Bapuantamu EI'D.
AKP Ne2 «BekTopbi»

JIaHBI KOOPAMHATHI BEPIUMH UpamMuasl AA AA, !

A_l(l; 3 6), A (2; 2;1), A (—l; 0;1), A, (—4; 6; —3).
Haittu:

1) nmuny pedbpa AA,;

2) yron Mexny pedpamu AA, U AA,;

3) yron mexay pedbpom AA, urpaHbio AAA;

4) mnomans rpaHn AAA; ;

5) 00beM MUpaMHuIbI.

AKP Ne3 «IIpenenabn»
Boruucnute mpenensr:

X3 4+3x% +2x . 2x¥+x%+5
1L lim—, 2. lim—mp—,
x>2 X°—X-6 xoo 3x° —X+1
3 2
3. lim ); X : 4. lim tg : 5. limxctg5x
o 2x° =1 2x+1 x>2 (X + 2) x>0

8. HccnegoBath Ha HCIIPCPBIBHOCTDH

X—3ecmu
F(x) = { x<0

5% ecmu x>0

AKP Ne4 «IIpounsBoanas

1. Haiigure nepByio MpOU3BOAHYIO OT (PYHKIMIL:

] 2 2 _
a) JX=V1-23%, ) y=X-C0S3X, p) y=w—5~|ogzx+3

y = arccosst + 7, X" +2x+1

3
Y= 5 X 2arctg(4x2 + 3x)
2. CocraBbTe ypaBHEHHs KacaTenbHOl K kpuBoil XY =4 B Touke X, = 1.

3. Beruucnure npubnamxkeno Y =V x*+8 mpu X =1,09.

. cosdx -1
4.  Beruucnute npeaen 1o npapuy Jonurans  lim

—
x—0 <e4x _1)
AKP NeS «Metoabl HHTErpHpOBaHUSD)

Haiitu Heonpene€HHbIE UHTETPAIbL:

X2 45X — /X + 2
1) j

X2

5x-2 .
——dx, 5) | xsin(2x)dx
X° +4xX+5 )I (2%

dx, 2) jsin(3x+1)dx,3) Isinxewsxdx,4) I
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6)

J-\/;+2

Ux +1

— " __dx,7) J'xarcsmxdx 8) .f—dx, 9) _[sin“ 2xcos’ 2xdx, 10)

3x—4
J‘\/x2—6x+1 4)?

dx

AKP Ne6 «/IuddepenunanbHble ypaBHEHHs] IEPBOT0 MOPSIAKA)
Pemmts /1Y 1-ro nopsiaka, npeasapuTeabHO BbISICHUB THIL Y :

1.

2.

3.

ydx+ (2x — y?)dy =0.
2 a2
ﬁdx+#dy:0.
y y

L+ 0¥)dx+ 0¥ (1= Xydy = 0.
y

4, y’—9x2y:(x5+x2)y%;y(0):0.
5. (y*+xy?)dx+(x* —yx*)dy=0.

AKP Ne7 «Ciyqaiinbie cOOBITHSDY

1.

2.

3.

[To Mumenu npousBoauTcs Tpu BeicTpena. PaccMarpuBatorcst coobiTus A, B, C — nonananue npu

[IEPBOM, BTOPOM U TPEThEM BhICTpeIax. YTo 03HaYar0T COOBITUS A+B+C,AB+C,y

B ypue 12 mapos. Cpeau 5tux mapos 3 6enbix U 9 uepnbix. KakoBa BepOsSTHOCTb TOTO, UTO Hayaqdy
BBIHYTBIN 11ap OKaXeTcs Oesbim?

B paguoctyauu tpu Mukpodona. st Kax1oro u3 nepBbeIX JBYX MUKPO(OHOB BEpOSTHOCTH TOTO,
9TO OH BKJIIOYEH B JaHHBIM MOMeHT, paBHa 0,45, a misa Tpersero — 0,9. Halitn BeposITHOCTE TOTO,
YTO B JaHHBIII MOMEHT BKJIFOUYEHBI 2 MUKPO(DOHA.

B nponaxe nmeroTcst 6enble 1 KOPUYHEBbIE SiIa B COOTHOLEHUH 2:3, mpudeM npou3BoacTtso 60%
6enbIX U 71% KOPUYHEBBIX SIMI AATUPYETCS AHEM, MPEALIECTBYIOIINUM JHIO POk, a OCTAJIbHbIE
giilla gatupyrorcs Oonee paHHUMHU unciaamu. [lokynarens 3aka3bIBaeT siilla, JaTUPyEMbIE JTHEM,
MIPENLIECTBYIOIUM JIHIO MTPOJAXKH, HE3aBUCUMO OT MX IBeTa. KakoBa BEpOSITHOCTH TOTO, UTO €My
MPOJIAYT PEIIETKY OCINbIX STUII?

Tenedonnas cetb yupexnaenus odciayxubaer 200 aboHeHTOB. BepoaTHOCTh TOTO, YTO B TE€UEHHUE
MUHYTbHI BHYTPHU 3TOM CETH KTO-TO KOMY-TO MO3BOHHUT, paBHa 0,7. KakoBa BEpOsITHOCTh TOTO, 4TO B
Te4eHue MUHYTHI OyneT 5 3BoHKOB? KakoBa BEpOSTHOCTH TOTO, YTO B T€UEHHWE MHUHYTHI OyJeT He
6ozee 5 380HKOB? HailTu HauBeposTHelIIee YICIIO 3BOHKOB B TEUEHUE MUHYTHI.

Ilpumepnuie unousudyanvnovie domawnue 3adanusn (U/13):

M3 Ne 1. BekTropHas aaredpa

1. TlocTpoiiTe Ha IIOCKOCTH BEKTOPEl &~ (4'_1) b=(- 2-5) ¢= (1;2). Haiigure ux THHEHHYIO

KOMGI/IHaI_II/I}O 2a+h+3c a)  FEOMETPUYCCKH, 0) aHATUTUYECKHU.
5 a= (2,1,—3) b=(- 4,0,2) c=(L1-2) . Haitre:

a) JJIUHY BEKTOpa a , €0 HAIPAaBJISAIONINE KOCUHYCHI, OPT BEKTOpa a

5 a-b, ac, b, (a+2)(3a-50).
B) axb' axc’ bxc, (5+2c)><(3a—5b);
y abc, (a+2cfsa-sb)ec-2b)

3. 5=(1;4;_3), E=(3;_2;5), 62(3;_4; 2).H_a.ﬁ£[HTe IIJI0IAb NapajijiesorpamMmma,

noctpoentoro Ha sektopax a+20 y €—=3D y yyuner ero cropon.

18



a=(113) b=(3;0;-2) c=(-113)

4. IlpoBepbTe, SABIAIOTCA U BEKTOPHI , : KOMILIAHAPHBIMH.

5. Haiinure (36—2 + BXE - 25X5 - 56), ecau abc=5 .

N3 Ne 2. AHaMTHYeCKasi TeOMeTpHUst

1. Jano: Mi1(0; 4); M2(10; 3); o= 30°; S:(g; 2); n=(4; -3); Lu: x—4y+3:0;
Ly: 2x-3y+7=0

A). Hanmiure o01iye ypaBHEHHUS MPSIMBIX, IPOXOASAIINX Yepe3
1) touky M1 noj yriiom ¢ k ocu OX;
2) Ttouku Miu Mp;

3) Touky M1 mapauienbHO BEKTOPY S

4) To4Ky M2 meprneHauKyISIpHO BeKTOpY 7 ;

5) Touky M1 mapauienbHO npsmon Li;

6) Touky M2 mepreHIUKYIIPHO TPsMoit Lo.
b). Haiinure paccrostuue oT Touku M1 10 npsimoit Lz ¢ Tounoctsro 10 0,01.
B). Haiinure: 1) Touky nepecedenus npsamsbix 5) u 6) ¢ Tounoctsio 110 0,01,
2) yros Meskay HEMH ¢ TOYHOCTBIo 710 0,1°,

N

B tpeyronsauke ¢ Bepmunamu A(2,1), B(5,3), C(-6,5) HaiiTi JIHHY BBICOTHI U3 BEPIIMHBI A.

3. Hammcare kaHOHHYECKHE U napaMeTpUICCKUC YPABHCHUA HpHMOﬁ, npoxozunueﬁ 4epe3 TOYKHU

M(2,1,-1) u K(3,3,-1).

4. CocTaBHUTb YpaBHEHHE IUIOCKOCTH, poxosuieit uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

5. Jlokazarp, 4TO MpsMbIe MapaliesbHbL:
+2 y-1 z X+y—-z=0

— ="——=—H .
3 -2 1 X—y-52-8=0

6. Haiitu yron mexnay npsimoit, nmpoxopsiueit uepes Touky A(-1,0,-5) u Touky B(1,2,0), u
IJIOCKOCTRIO X-3y+2+5=0.
7. Jausl Bepmuabl TeTpadapa ABCD: A(3; 4; -1), B(5; 2; 2), C(3; 1; 0), D(2; 0; -3).
A). Hanumure
1) ypaBuenwue mwiockoctu (ABC),
2) ypaBHEHHE IUIOCKOCTH, poxosieit yepe3 D napamiensho (ABC).
3) KaHOHHWYECKHUE U MapaMeTpHuecKue ypaBHeHus peopa AD.
4) KaHOHUYECKHE U MapaMeTPUUYECKUe YPaBHEHUS MPSIMOiA, cojieprkaieii Beicoty DE
TeTpa’apa.
b). Haiinure
1) yroa mexny AD u DE ¢ TounocTsIO 10 0,1%
2) miomaas Tpeyronbarnka ABC ¢ tounoctsio 10 0,01;
3) 00BeM TeTpadapa ¢ TouHOCThIO 110 0,01;
4) Beicoty DE ¢ Tounoctsto 10 0,01;
5) koopaunatsl ToUkH E ¢ TouHocThO 10 0,01.
8. OmpenenuTs THN | MOCTPOUTH JIMHHUIO:

A)x* -9y? +2x+18y+73=0,
B)2x* +3y® —4x+6y—-7=0,
B)y® —4x-2y-3=0.

. . V4
9. TlocTpoiiTe KpUBYIO B MOJISIPHONM CHCTEME KOOPAUHAT 10 TOYKAM C IIaroM A = 8

p=4+2c0s2¢p

N3 Ne3. «IIpenen. HenpepbiBHOCTb. KOMILIEKCHBIE YN CIA))
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1. Haiigute npenenst QyHKINNI:

2 _ _ 2 . 4 —2x
Iimx(x +2x-1) Iim(x ZZ(X +2X+2) lim
a) ** x-1 , 6) *? X° —5Xx+6 . B) TANOX-6-2
2 8+15x
lim X" nm[SX‘lj
F) X—’*ltg(l-f- X), I[) x—o| BX + 6 .

2. Wccnemyiite (QyHKIHMIO Ha HENPEPBIBHOCTh, BBIACHUTE XapakTep TOYEK pPa3pbIBa, CHEIANTE
yepTex rpaduka GyHKIun

_L’ X<l,

1 x-1
a) f()=—-, 6) f(x)=<(x-1)%, 1<x<3,
144 4, X > 3.

3. BoInoaHUTh ACUCTBUS B anredpandeckoit popme.
4-3i 4-9i
1), 6=31)-(@2-70) 2y 3+4i 3) 3i
4. 1306pa3uTh KOMILIEKCHBIC YHCTIa Ha MJIOCKOCTH U 3aIMCaTh UX B TPUTOHOMETpHUYECKOH hopme.
1). 6i,2). =7, 3). 1-i g —/3-i ,5). 7+4i

o 15 _ H
5. Haiitu 2, ecotu Z=1—1,

Y-3-i

6. Haittu Bce 3HaueHus
7. PemuTh ypaBHEHHS

a) 32°+72+2=0 ) 2°+62+25=0 ) 2z°-62+15=0

1 U300pa3nuTh UX Ha KOMIUIEKCHOM TJIOCKOCTH.

U3 Ne 4. « Inddepenunanbroe ucuunciaenue OHII»
In(l— — y2)
1-yy
2. HaiiTu 3Ha4eHHs YaCTHBIX MPOU3BOIHBIX (YHKIUH B 33JaHHOM TOYKE:
1

A) z=x" (11) B) z=In(vx +4/y) (1),

1. Haiitu oGnacth onpeneneHus GyHKIMH —Z =

2
u :
3. Haiitu o ecmd U=Xy+sin(x+Yy).
X

4. BeI4MCIUTh TPUOIMKEHHO +/5-e%% +2,03% .

5. Haiiti skcTpemyMsl GyHKIIH 2 = X* + 2y% —4X —6Y + 2.
Inx Iny

6. Haiitu npousBogHyto GyHKIMKM Z = —— ——— B HampasiieHuH Bekropa (1;1).
X

7. llpu kakux k>0 rpaaueHT QyHKIMH Z = (2X + ky)2 MEPIICHANKYISIPEH IPIMOi X+ Y =2.7

8. HaiiTu 5KcTpeManbHOE 3HaueHue GyHKIMH Z =2X+ Y — Yy — X mpu ycinosuu X + 2y =1.

9. Haiitn HanGombiee 3HaYeHne QyHKINU B 331aHHON 00J1aCTH:

x>0 X+2y<1
A) z=Xx-2y+5 y>0 B) z:ln(x2+y2) x>0
X+y<1l y>0.
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U3 Ne S. «Cayuaiinble cOOBITHS»
3amanue 1.
OnbIT — U3BJICYCHHE JCTAIN U3 SIIHUKA, B KOTOPOM HAXOIATCS U3ienus Tpex coptoB. CoObITHs: A
— «U3BIIEYEHA JIeTalb MEpPBOro copTay; B — «wu3BiedyeHa gerans BTOporo copra»; C — «u3BlieyeHa
JIeTab TPEThEro copTay. UTo npencraBisroT codoit coosrtuss A+B, A+C, AC, AB+C?
3amanue 2.
lapaepobuuna BeIIada OJHOBPEMEHHO HOMEPKU YETHIPEM JIMIIaM, CAABIIMM B Tapaepod cBou
nuianel. [locne 3Toro oHa mepemyrana Bce IUIANBI U MOBeCHJa UX Hayraa. Haiitu BeposiTHOCTH
CJICTYIOIIUX COOBITHI:
A — «xaxIoMy U3 YeThIpeX JIHII rapAepoOInIia BBIIACT €r0 COOCTBEHHYIO LAY
B — «poBHO TpH JiK11a OTYYaT CBOM ILISIIBDY;
C — «poBHO 1B JIHIIa MTOJIY4aT CBOM LUISIIBIY.
3ananue 3.
BepositHocTs TOmanzanus B 1eib Opu ogHOM BbicTpesne paBHa (0,001. Halitu BeposTHOCTH
IonaJilaHus B 1I€JIb ABYX U OoJiee myJib, €CIIU Yncio BeicTpesnoB pasHo 5000.
3aganue 4.
BeposiTHOCTh M3rOoTOBIEHUST U3/ENHS, OTBEYAIOUIETO CTAHAAPTY MPHU TaHHOW TEXHOJIOTHUU paBHA
0,8. Haiitu BeposiTHOCTB TOTO, 4TO U3 200 M3menuii crangapTHEIME OyayT: a) poBHO 150, 6) ot 140 no
155, B) He menbLe 165.
3aganue 5.
Tpu aBTOMOOMIS HampaBJeHbl HAa TMEPEBO3KY Tpy3a. BeposTHOCTH HCIPaBHOTO COCTOSIHUS
nepBoro u3 HUX pasHa 0,7, BToporo — 0,8, Tperbero — 0,5. HaliTu BepoATHOCTH TOTO, YTO POBHO /IBa
ABTOMOOWJISI TPUTOJIHBI K SKCTUTyaTallUH.

N3 Ne 6. «ConyyaiiHble BeJIMYMHBI M MX YHCJI0BbIE XapaKTePUCTUKI»

3ananue 1.

HesaBucumble ONBITBI MPOJOJIKAIOTCS 10 MEPBOrO IOJOKHUTEIBHOIO HMCXO0Ja, IOCIE Yero
npekpamarorcss. HallTu psin pacnpeleneHusi 4ucia OINbITOB, €CIM BEPOSITHOCTH IOJIOKHUTEIBHOTO
UCX0Ja Mpy KaxaoM onbite paHa 0.6.
3aganue 2

3amaH psan pacrpeneneHus ciaydaiHoi BenmnuuHbl X. HallTu maremaTnueckoe OXHJaHHE,
JMCIIEPCUIO U CpeJIHEee KBaJpaTHuecKoe oTkiIoHeHHe. [locTtpouts pyHKIMIO pacpesieneHusl.

X 4 6 10 12
P 0.3 0.2 0.2 0.3
3amaunue 3.

Jlns HenpepbIBHON CiydaifHOW BEIMYHUHBI 337aHa (YHKIMS paclpeieneHus F(X). Tpebyercs
HalTH IUIOTHOCTb pPacIpeIeIcHus f(x) , MaTeMaTH4YeCKOE OXHUIAHHWE, IUCIEPCHIO, CpEIHEe

KBa/IpaTHUECKOE OTKJIOHEHUE. BBIYMCINTH BEPOSITHOCTh TOTO, YTO OTKJIOHEHHUE CIyYallHON BETUYMHBI
OoT e€ MareMaTH4YecKoro OXHJIaHus OyaeT He Ooyiee CpeaHEero KBaJpaTUYeCKOro OTKJIOHEHHS.
[Toctpouts rpadpux QyHKIMIA.

0 ,  x<0
F(x) = 1-(1—c032x) , 0<x<Z
2 2
1 .
X >
2

3amanue 4.
Jlnst HempepbIBHOM Cy4ailHON BEJIMYMHBI 33/1aHa TIOTHOCTh PaclpeeIeHUst f(x). TpeOyercs

HaWTH mapaMmerp a , QYHKIUIO pacrlpeesieHus F(X), MaTeMaTHYeCcKoe OXKUIaHHE, IUCIEPCHUIO,
CPEIHEKBaIPaTHUYECKOE OTKIOHEHHE.
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0 , Xx<0

ax® , 0<x<?2

f(x)= 2
a-(4-x) , 2<x<4
0 , X>4

3amanue 5.

Cry4aifHOe OTKJIOHEHHUE pa3Mepa JIeTaall OT HOMHUHAJIA PACIIPEEICHO 110 HOPMaJIbHOMY 3aKOHY
c mapamerpamMu @ U o . CTaHZapTHBIMU SBIBIFOTCS T€ JETAIH, U1 KOTOPBIX OTKJIOHEHHSI OT HOMUHAJIa
JeKaT B HMHTEpBAIC (a —a,a+ a) . 3anmucarh (GopMyiy IUIOTHOCTH paCHpeIeNIeHUss U TOCTPOUTH
rpaduK MIOTHOCTH paclpeIeICHUsI.

CKOJIbKO HE00XOJJMMO HM3rOTOBUTH JETalIel, YTOOBI C BEPOSATHOCTHIO HE MeHee [ cpelu HUX
ObLIa XOTs OBbI O7IHA CTaHAapTHas?

a=0; 0=0.05a=0.06, f=0.97
3aganue 6.

3aKOH pacHpeesieHus CUCTEMbl TUCKPETHBIX CIyYalHBIX BEIHMYMH (X,Y) 3aJaH TaOJIUIIEH.

Haiitn xo>dpuument xoppensuuu I, ¥ BEPOATHOCTb IONANAHMs CIy4aHHOM BETMYMHBI (X,Y) B

obmacte D.

X
v 0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4}
3amanme 7.

3ajaHa IUIOTHOCTb PACHPENEICHUS CHCTEMBI JIBYX CIy4YailHbIX BEJIWYUH f(x, y). Haiitu

xkodpdumuent A, kodhpuuueHt koppeasuun I, .

f(x,y)={

3ananue 8.
Hano: X,Y — cnyuyaiinsie Benuuunbl, Y =3X +2, M(X) =2, D(X) =4.

Haiiti: M (Y), D(Y), k,,, I, -

A-(x+y)e™*¥ 606D 0<x<w
0 sve 061.D 0<y<oo

Ilpumepnuie sapuanmul pacuemno-zpaguueckux paoom (PI'P):

PI'P Ne 1. Marpuusbl. Onpeaenurenu. CJIAY
3agayva 1. Haitgure nmpousBeaeHre MaTpHI]

2 4 -1)(1 1 -1 3
2 -1 1
03 711/2 -2 0 |=2
00 -2)l1 1 =2 > 0 -6 5
1) - Y, 2) :
3 0 -4)(0 0 1 5
5 7 9|0 40 3/-4 2 0)
3 -2 1 6 1007 2) -1 |
(5 6j (—2 3j [2 —j(2 3 4]

3anaya 2. Beruucnure onpenennTeny
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4 -1 0 2 -4 3 11 3 6
0 7 2 5 10 - 1 4
1) 0 O 31 2) 0 4 7’ 3) -2 -7 2’
1 14 -8 01 2
5 0 -4 1 0 2
2) 2 -7 2, 5) 1 2 0'
3 7 -2
3anava 3. Jlana matpuna p _ 01 4 . Haiinure
10 2 -4
00 5 1

1) A12' 2) A24' 3) det A

3anaua 4. Haiinure oOpaTHbIE 11 MaTPUIL

1 0 O
2 7
1) 2) |2 5 -1].
50
4 7 1
3anaua 5. Pemmre cucremy a) MaTpUYHBIM CIIOCOOOM U
0) o hopmynam Kpamepa.
X + 3y + 2z = -1,
3X + 2y + 5z = 6,
4x + 3y + z = 1.

3amaua 6. Pemmre cucTeMsl MeTonoM I'aycca, yKa3eiBas B KaXIOM ciTydae panTs Matpunl 4 u

(Al B). B otHOpoAHBIX cUCTEMax BBIMUIINTE (yHIaMEHTAIbHYIO CUCTEMY PELLIEHUH TaM, TJie OHA €CTb.

2X + 4y + 3z = 5 X + 7y — 3z = 14
1. <-Xx + 2z = -3, 2.4 X + 3y + 4z = 2
6x + 5y + z = 2L 2X + 8y + 23z = -4,
X + 3y — 2z = 5 X + 2y + z = 0,
3.32x + 5y - 4z = 3§, 4, <-x + 3y + z = 0
4x + 1y - 8z = 3. 2x + 5y + 3z = 0.

3X, +5x, +6x;, —-4x,= 0,
4%, +7x, +10x, -7x,= 0,
5. 42X, +3X,  2X, -X,= 0,
X, +2X, +4x; -3x,= 0,
X, -8x, +7x,= 0.

PI'P Ne2 «Ilpou3eoonan u eé npumenenuey

1. Haiftu mpousBoiHbIe B nuddepeHInanpl epBoro mopsaKa
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1) y:7cosx’
5x+1
2) y=(2+5x)*—-3cos7x,

3) y=%—4x-arcsinx,

4) y=(cosx)".

2. Haiitn 1por3BoHyto GpyHKIMH, 3a1aHHON HESIBHO e’ —5xe* —2xy+11=0.
3.Haiitu npousBoaHyto QyHKIMHY, 3a]aHHON ITapaMeTpUIeCcKU {X =3cost -5,
y=4t° +5.

4. Haift npou3BOJIHbIE IIEPBOTrO Nopsiaka QyHKIMu Y = x*e?*.
2

dy d-y

. x=3t-t%, i
5. Halimure —= u — 5vx.
dx dx

byHKIMiL: a) { 2. 0) y=

) 2 o
6. Hanmmmre ypaBHeHHe KacaTelbHOI K mapaGone y = X" —4X 4+ 2 B touke ¢ abeuuccoit x, =0.

[ToctpoiiTe rpaduk U KacaTeIbHYO.
7. Haiinute HanOosibliiee 1 HAaMMEHbIIIee 3HAUeHUSI (PYHKITUU Ha 33JJAaHHOM OTpE3Ke

f(x)=2x*-6x>-18x+7 xel[-2;2].

y 1 y y
8. Uccnenyiite pyHkuuto Yy = 3 x® — 2%’ Ha SKCTPEMYM U IOCTPOHTE ee CXeMaTHUeCK il rpaduK.

3

X
- 2
9. HaiimuTe acHMIITOTHI M TIOCTPOMTE CXeMaTHYHO TpaduK QyHKITHH (x+1) .
y (x-1)?
10. ITpoBeauTe MONIHOE UCCIIEAOBAHUE U TTIOCTpOTe rpaduk QyHKIUN Y = v

11. Beruucnure npenensl, UCTIONb3Ys NpaBuilo Jlonurans:

. 2x® —8x* +13x-10
) lim—; 5

-2 X°—2X° +3x—6
0) Ilmox-ln(e —1).

X—>H

12. 3aBHCUMOCTH IIyTU OT BPEMCHU IIpU HpHMOHHHeﬁHOM JABWKCHUU TOYKHU 3aJ1a€TCA YPABHCHUCM

1
S = gts +2t° -3, tme s — nyTh BM, a t — Bpems B c. Beruuciaure ee CKOpocTh U YCKOPEHUE B

MOMEHT BpeMeHn t=4cC.

PI'P Ne3 «HeonpenesieHHbIH U onpeae/IeHHbIH HHTErpaJn)
1). Beruncautb HEONpPEAEIEHHbIE HHTETPaAIbI
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—

i—X3X+1dx I 2 - L dx
1°\3x 5 5 T\3+X* 2x* -3

3 4
I - dx
J2-Tx (Zx_lJ ctg’x—6 )
3 SN g 4_I—sin2 » dx 5.IX(3X2+1) dx .
2x -1 4x+3
A, [ XA dx,
J‘x2+2x+10 " 7. .[ 1-e"e’dx J‘(X—Z)S
J‘ dx J~ dx
-3 VN y
o J'xe dx, 10. x(*+1)" g1 Ix +3x +24/x 12.
J‘ dx
cosxsin® x’

dx
13 j(x+1)\/x2+2x—1.

2) BoruncnuTh ornpenencHHbIe HHTETrpalbl

2 Vg
J'(x2 +i4)dx. jlnsinxdx
1. 1 X 2. 2

3). Beruucauts mwiomiaap GUrypsl, orpaHuueHHON THHUSMA
1) 3x-y=4 y*=06x

r =cos2@, OS(/)S%

2)
x =2cost,

3) {y=6sint; y=3(y=3).

4). BBIUUCITUTD JJIMHY AYTH KPUBOM, 3aJJaHHON ypaBHEHHEM

1) y=Inx, Y3 <x<il15.

2) p=3e""", —-7/2<p<x/2
x =e'(cost +sint),

3 {x = ¢' (cost —sin?), 7l2<t<n,

5). Berurciauts 00beM Tena, 00pa30BaHHOrO BpalleHHeM BOKpYT ocu Oy GUTyphI, OTpaHUUEHHOM
a2 2

rpadukamMu QyHKITUH Xx=3-y , X=Y +1

PIP No4 «AnddepeHumanbHbie ypaBHEHUA»

1. Haiitu oOmuii mHTErpal win ooiee pemenne nuddepeHImaibHOr0 ypaBHEHUS TePBOTO TopsIKa (B
puMepax r), ) pemuTs 3a1ady Komn):

x% +2xy —5y?

1) V4—x*y' +xy®>+x=0, 2) 20xdx—3ydy=3x*ydy—5xy*dx, 3) y'= P
x? — 6Xy

- _sin2 ' — yvy2
2 y'—ycosx =sin x’ 5) Xy +Yy =Xy . 6) deX_L*ldy:o,
y(0)=-1 y =1 X X

2. Haiitu o61ee pemenue qudpepeHnaIb-Horo ypaBHeHUs:
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1) y"xInx=y",2) (L+x>)y"+2xy' =12x>.
y" = 2sin® ycosy
=" y®=1"
4. Haiftu oGmee pemienue nuddepeHuantsHoro ypaBHeHus (B IpUMepe 1)  pemuTh 3anauy Komm):
1) y'-2y'+y=xe* 5 y"+4y'+5y=x’
3) ¥ —4y" +5y' =6x"+2x-5, 4) y"'+2y" -3y =(8x+6)e",
5) y'—4y'+4y =e*(cosx+3sinx),6) y"' —64y’ =128cos8x —64e®*,
) { y"+y=1/sinx

3. Haiitu pemenue 3agaun Komm:

"

y(z/2)=1,y(xI2)=712
5. Pemure cucremy 1Y nepBoro nopsijika ABymsl cioco0amMu - MOACTaHOBKU U METOJI0M Diliiepa
y'=2x-5y+e'
{x’ =y—6x+e
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IIpuaoxenne 2

OIIeHO‘lHLIe cpeacrea Jid MpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

a) [lnanupyemble pe3yabTaThbl 00y4eHHS M OLIEHOYHbIE CPEACTBA ISl IPOBeIeHUs
NMPOMEKYTOYHOI aTTeCTAINH:

o0acTy 3HAHUSI U
METOJI0B MaTeMa-
THYECKOIO
aHaM3a JuIs 10-
CTaHOBKH W pellie-
HUST KOHKPETHBIX
MPUKJIAIHBIX 33124

CtpykT
YPHbIH [Inanupyemblie
3JIEMEH
T pe3yJIbTaThl OneHouHble CpeacTBa
KOMIIET o0y4YeHHS
SHIIUU
OK-1- cnoco0HOCTHIO K a0CTPAKTHOMY MBIIIJIEHUIO, AHAJIU3Y, CHHTE3Y
3HaTh |- OCHOBHBIE 1. ®opMyaMPOBKU OCHOBHBIX TEOPEM (CBOMCTB, IPU3HAKOB
MOHATHS U METOJIbl | U3y4aeMbIX IMOHATHI, HEOOXOIMMBIE U JOCTATOYHBIE YCIOBHSI) B
MaTeMaTHYeCKOro | M3y4aeMbIX pasjeniax Kypca.
aHaJn3a 2. MeTo bl pacKpbITUSI HEOIIPEIEIEHHOCTEH, BHIICHEHUS
HENPEepbIBHOCTH (PYHKIMM OTHON NEPEMEHHOIA.
3. Anroput™ puOIMKEHHOTO BEIYUCICHHS (PYHKITH C TIOMOIIBIO
JuddepeHimana; HAMUCAHUS YPAaBHEHUS KacaTelbHOM MpsiMoit
(mmockoctn).
4. ANropuTM HOJIHOTO MCCIIE0OBAHUS (PYHKLIUU.
5. MeTo/1bI BBISICHEHHS KJIACCOB MHTETPUPYEMBIX (DYHKIIHIA, a TAaKXKe
METO/Ibl MHTEIPUPOBAHUS OCHOBHBIX KJIACCOB (DYHKLIMH.
6. CriocoOBbl BBISICHEHHS CXOIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB
YMeTh |- KOPPEKTHO Ilpumepnpwie 3a0anun u 3a0auu
BBIpaXXaTh U 3ananme 1. CocTaBbTe QJITOPUTM PEIICHUS .. ... 3a/1aUH.
APryMCHTHPOBAHH | 35 1 apme 2. BhIHCINTE NPHOITHKEHHO Y = 5\/?Hpﬂ x=1,03.
0 000CHOBBIBAThH )
R — 3anaua 3. Beruncnure npeaen no npasuiy Jlonurans legzl
MpeMETHOM arcsin(2x —4)

x> -4

3ananue 4. Chopmynupyiite He0OOXOAUMOE YCIOBHE IKCTpEMyMa
(GyHKLIHMU OJHOM MepeMEeHHOM.
3agauya 5. KakoB reomeTpudeckuii CMbICI ONPEEIEHHOTO
MHTErpajia OT JaHHOW (QYHKIMM B JAHHOM MHTEpBAJIE B IEKapTOBOU
CHUCTEME KOOpAUHAT?
3aganue 6. YkaxuTte BEpHOE YTBEP)KIACHHUE O (YHKIIMU ABYX
MIEPEMEHHBIX

a). TpaJleHT MEePIEeHANKYIIIPEH KacaTelIbHOW MIOCKOCTH;

0). TpaIMEHT SABISETCS MPOU3BOAHOM 1O HANPaBIEHUIO;

B). IPAJIMEHT SIBJISETCS KacaTelIbHOM K JIMHUN YPOBHS;

T). TPaUCHT OTpeNeNsieT HalpaBieHHe MaKCUMAITbHOW CKOPOCTH

U3MEHEHHsI (QYHKIIHMH.

3aganue 7. Ykaxute JIOXKHOE yrBepxxnenue o GpyHKIIMN IBYX
NEPEMEHHBIX:
a). HempephiBHAs QyHKIHS Beeraa nuddepeHnupyema;
0). yHKIMSA, UMEIOIIas Ipeaes B Touke M, MOXKET ObITh pa3pbIBHA B
STOH TOYKE;
B). y muddepeHupyeMoit pyHKIMH CyIIeCTBYIOT YaCTHBIC
IPOU3BOJIHBIE;
T'). U3 HETIPEPHIBHOCTH YAaCTHBIX IPOU3BOIHBIX B TOUKe M ciemyer
nuddepeHIpyeMocTh GYHKIIMHA B 3TOH TOUKE.




CtpykT

YPHbIH [Inanupyemsle
JJeMeH
T pe3yNIbTaThl OneHoyHbIe CpeacTBa

KOMIIET 0byuenus

CHIINU
3ananmne 8. Ha kako#i BbIicOTE I' HAJ LICHTPOM KPYTJIOTO CTOJIA
paauyca a cieiyeT MOMECTUTD JIaMITy, YTOObI OCBELIEHHOCTh Kpasi
ctona 6buta Hanbomnpiiel? (CaMOCTOSATENFHO IPOAHATH3HPOBATS -
3HAHUS, METOJIbI KAKOTO pa3/iesia MaTeMaTHUKU NOTPEeOyIOTCs JIJ1s
penieHus: JaHHOM 3a7a4n).

Brnaner |- HaBblkamu Hc- Ilpumepnsle npakmuyeckue 3a0anus

I10JIB30BAHHUS JIO-
THYECKH BEPHO,
apryMEHTHPOBAHO
1 SICHO CTPOUTH
YCTHYIO U TTUCh-
MEHHYIO pedb Ha
PYCCKOM SI3BIKE,
TOTOBHUTH U peIaK-
TUPOBAThH
TEXHUYECKHE
TEKCTHI C
MaTeMaTU4eCKOi
CUMBOJIMKOH MITH
bopmynamu, myo-
JIUYHO MPECTaB-
JIATh COOCTBEHHBIE
Y U3BECTHBIC HAYY-
HbIE PE3YNbTATHI,
BECTH JIUCKYCCHUU;
- HaBBIKAMU U
METOIUKAMH
00001IeHHS
pe3yIbTaTOB
peuieHus

3ananmue 1. [Topasmblinuisiite:

1) BepHo 11, 4T0 CyMMa, pa3HOCTh U MPOU3BEICHHE IBYX YETHBIX
¢yHKIMH ecTh yeTHas pyHKuuA?

2) Kakoii, B cMbIcTie UeTHOCTH, OyAeT QyHKIIUS, paBHAS
MIPOU3BENICHUIO (CyMME) ABYX HEUETHBIX (DYHKIIMA?

3) CymectByIOT J11 (QyHKIMHU, OOpaTHBIE caMuM cebe (Tipu
JI0Ka3aTeIbCTBE BCIIOMHUTE MPEUIOKEHUE O rpadukax oOpaTHBIX
byHK1Mit)?

4) Moxert 11 yeTHast (pyHKIMS ObITH CTPOrO0 MOHOTOHHOM?
3ananme 2. Cucremaruzupyite 1 0000IINUTE BCE KIFOUYEBbIE TOHITUS
Y TIPUEMBI pEIIeHUs TUTIOBBIX 3a7a4 1o Teme «IIponsBoanas» n
«[IpumeHeHne MPOU3BOAHON MPU UCCIETOBAaHUN QYHKIIUI.
Pesynbrat odopmute B BuE TAOIUIIBI.
3ananue 3. CHUMUTE BUJCOPOJIMK Ha TeMy «SI Haydy Bac pemarb
3a/1a4y 110 TeMe...». [I[puMepHBIi CIIMCOK TeM:

1) JleficTBHs HaJ KOMIUIEKCHBIMU YHCIIaMU B pa3Hoi opme.

2) Beruncnenue npeaenoB QyHKIMHU OJAHON MepEMEHHOM.

3) Pemienue 3agau Ha ucciei0BaHUE HEMPEPHIBHOCTH (DYHKIIMU U
XapaKTepUCTHKE TOUYEK €€ pa3phiBa U T.J.

3anaua 4. /i pemenus 3ajauu clienaiTe CXeMaTHYeCKU 4epTex U
MOJIy4nTe PYHKIIMOHAIBHYIO 3aBUCUMOCTh 10 YKa3aHHUIO K 3aJa4e.
HaiinuTe o6nacth onpenesneHus 3Toi (yHKIMU IO CMBICITY 3aJIauH.
Beraucnure 3HaYeHHUS 3TON QYHKITUH MIPH TPEX Pa3THIHBIX
3Ha4YeHusX aprymenTa. Mccnenyiite ¢pyHkumo Ha HanboblIee U
HauMeHbIIee 3HayeHus. OTBEThTE Ha BOMIPOC 3aJIauH.

«CeueHne TOHHEN uMeeT (opMy IPSIMOYTOIbHUKA, 3aBEPLUICHHOTO
nosykpyroM. Ilepumerp ceuenns 18 m. [Ipu kakom pagmyce
MOJIYKpyTa IJIO0MIAab cCeYeHHs OyaeT HauOombIIen?)

O603HaubTe paanycC MOJYKpyra uepe3 I ¥ BbIpa3HTe IIomanb S
cedyenus kak pynkiuro ot F: S =S5(r).

OIIK-4 - rOTOBHOCTBIO € €CTeCTBEHHOHAYYHBIX MO3UIUI OLIEeHNBATh CTPOEHUE, XMMUYECKHUI U
MHMHEPAJbHBIH COCTAB 3¢MHOI KOPBI, MOP(doJIorn4yecKkne 0COOEHHOCTH M TeHeTHYeCKHe THIIbI

MECTOPOKICHHH TBEPAbIX I0JIe3HbIX HCKONAeMBbIX IIPH PELICHHH 32124 110 PALHOHAJIBHOMY H
KOMILJIEKCHOMY OCBOCHHIO re0peCcypCHOro noTeHuaa Heap

3HaTh

- OCHOBHBIE T10JIO-
KEHUS TEOPUU
IPEe/esIoB U HeTpe-
PBIBHBIX (DYHKIIHIA,
rpaduku
OCHOBHBIX

TeopeTuyeckue BONMPOCHI IS 32a4€Ta U IK3aMEHOB

1 cemecTp (3a4eT)

1. Marpunusl u paeWctBus Haa HUMHU. CBOWCTBA NEWCTBUUA Hal
MaTpHLAMH.

2. Omnpenenurenu | u |l mopsiakos.

3. Omnpexaenuteny N TOPsAKA U KX CBOMCTBA.
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HBIN
P [Inanupyemsle
3eMeH

T pe3ynbTaThl OueHouHbIE CpecTBa

oOyueHus
KOMIIET yi
EHIUU
3JIEMEHTAaPHBIX 4. Cucrembl TuHeWHBIX anreOpanueckux ypaBHeHui (CJIAY) u ux

GyHKIMA 11X
CBOMCTBA, OCHOBBI
YHCIIEHHOTO
pelieHus
TPaHCLICHICHTHBIX
YpaBHEHUH,

- OCHOBHBIE T€Ope-
™Mbl auddepermn-
QJIIBHOTO U UHTE-
IpajgbHOTO UCYHC-
TeHusT PYHKIHMA
OJTHOI U HECKOJIBL-
KHX TICPEMEHHBIX,
METO/IbI

g hepeHIHATBEHO
T'0 UCUHUCTICHUS
HCCTIeOBaHUS
(GyHKLNH, OCHOBBI
YUCIICHHBIX
METOJIOB
BBIYHCIICHUS
OTpeeNIeHHBIX
WHTETPAJIOB,

- OCHOBHBIE THIIBI
OOBIKHOBEHHBIX
nuddepeHaIbH
BIX YPABHEHUN U
METOJIbI UX
pelIeHuUS,

- OCHOBHBIE
TTOHATHSI TEOPUN
BEPOATHOCTEN U
MaTeMaTU4eCKON
CTaTUCTUKU

3alliCh B MAaTPUYHOM BHJIE.

5. OOpaTHast MaTpUIla U €€ BHIYMCIICHUE.

6. Pemenus CJIAY MaTpuuHbIM METOJIOM.

7. ©@opmyisl Kpamepa

8. CkanmspHOE IPOU3BEJIEHUE IBYX BEKTOPOB U €r0 CBOMCTBA.

9. BekrTopHoe npou3BeeHNE IBYX BEKTOPOB U €r0 CBOMCTBA.

. CMemaHHOE IPOU3BEIEHUE TPEX BEKTOPOB U €r0 CBOMCTBA.

. OcHOBHast uJes AaHAJIUTUYECKOW TIE€OMETpUH, NPHUMEHEHUE

BEKTOPHBIX IIPOU3BEACHUN.

IIpsimas Ha 1uiockocTH. PasznnuHble BUABI YPaBHEHHUU IIPSAMOM HA

IJIOCKOCTH.

VYron Mexay npsMbIMU Ha IUIOCKOCTH. PaccTosHHE OT TOYKH 10

IIPSAIMOM Ha IUIOCKOCTH.

DJUINIIC ¥ €T0 CBOMCTBA.

['unepbona u e€ cBolicTBa.

[TapaGona u e€ cBOWCTRA.

[ImockocTh B MPOCTpaHCTBE.

IUIOCKOCTH B IIPOCTPAHCTBE.

Yros Mexay MI0CKOCTAMHU. PaccTosiHHE OT TOYKH 10 TUNIOCKOCTH.

IIpsiMas B mpocTpaHcTBe. PasianyHble BUABI yPABHEHUN NIPSAMOU B

IIPOCTPAHCTBE.

B3anmHOe pacosnokeHne MI0CKOCTH U MIPSIMON B IIPOCTPAHCTBE.

[{unuHaprYecKue 1 KOHMYECKHE TOBEPXHOCTH.

IToBepxHOCTH BpaleHusl.

[ToBepxHOCTH BTOPOTO MOPSIIKA.

KpuBas B mpocTpaHcTBE.

Oynkiusa. Cioco6s! 3ananus. O6macts onpeneneHusi. OCHOBHBIE

AIIEMEHTapHbIe (PYHKIMH, UX CBOMCTBA, IrPaUKH.

26.I1penen pynkuuu B Touke. [lpenen GpyHkunyu B 6€CKOHEUYHOCTH.
OnHOCTOPOHHME MTPENEBI.

27. beckoHeYHO Majbie 1 0ECKOHEYHO OObIIHe (PYHKITUH, CBS3h
Mex 1y HUMH. CBOICcTBa 6ECKOHEUHO MAJIBIX (DYHKIIMH.

28. Teopemsl 0 npenenax. PackpsiTie HEONpeneNIeHHOCTEM.

29. 3ameyaTesbHbIE TTPEIEIIbI.

30. CpaBHEHHE OECKOHEYHO MalbIX (PYHKINNA. DKBUBAJICHTHBIE
0ecKkoHeyHO MaJible (PYHKIIMHA U OCHOBHBIE TEOPEMBI O HUX.
[IpruMmeHeHre K BBIYUCIEHUIO TPEAEIIOB.

31. HenpeprIBHOCTH (hyHKIIMM B TOUKE. TOUKH pa3pbiBa U UX
KJaccuukanms.

32.OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX PyHKIHMAX. CBOWCTBA
(GyHKLUI HENIPEPBIBHBIX HAa OTPE3KE.

33.IIpousBoHas PyHKIMH, €€ TEOMETPUIECKUN U (PU3HUECKUIt
CMBICIL.

34. YpaBHEHMS KacaTeIbHON U HOPMAJIU K KPUBOMU.

HuddepennmpyemMocTh GyHKITUN B TOYKE.

12.
13.

14.
15.
16.
17. Pasnuunble BUABl ypaBHEHUH
18.

19.

20.
21.
22.
23.
24.
25.

29




CtpykT
YPHBII
3eMeH
T
KOMIIET
CHINU

[Inanupyemsle
pe3yJIbTaThl
oOyueHus

O1eHOYHEIE Cpe€acTBa

35.1Ipon3BoiHas CyMMBI, pa3HOCTH, IIPOU3BEICHNUs, YACTHOTO
¢dbynakuumid. [TponsBoHas c10KHON U 00paTHOM (PYHKITUH.

36. AnddepenumpoBanmie HEIBHBIX U TApAMETPUUECKH 33TaHHBIX
bynakuwmii. Jlorapudpmudeckoe nuddepeHiupoBanme.

37.1Ipon3BOIHBIE BBICIIMX MOPSIKOB.

38. lupdpepenmnman Gynkiuu. 'eomeTprudeckuii CMbICI
muddepennmana. OCHOBHBIC TeopeMbl 0 nuddeperuanax.

39. [Ipumenenue nuddepennnana K NpuOIMKEHHBIM BEIUHUCICHHSIM.

40. OcHOBHBIE TeOpeMbl AU HEPSHIIMATHLHOTO UCUUCIIeHUs: Pois,
Jlarpanxa u Komu.

41.IIpaBwiio Jlonurais.

42.Y cnoBUs MOHOTOHHOCTH (DYHKIMH. DKCTPEMYMbI (DYHKIHIA.
HeoOxoaumoe 1 ocTaTOYHOE YCIOBHS SKCTpeMyMa (PYHKIIMH.

43. HanbGonpIiee 1 HauMeHbIIee 3HaYCHUS (PYHKIIMHA HAa OTPE3KeE.

44. BemmykiiocTs rpaduka ¢pynkiuu. Touku neperuda. Heodxonumoe
U I0CTaTOYHOE YCJIOBHSI TOUEK Ieperuoa.

45. AcuMOTOTHI rpaduka GyHKIUH.
2 cemecTp (IK3aMeH)

46. IlepBooOpa3Has. HeompeneneHHbIii MHTErpal M €ro CBOMCTBA.
Tabnuita OCHOBHBIX HHTETPAJIOB.

47. OCHOBHBIE METOJbl MHTETPUPOBAHUS: 3aMEHA IEPEMEHHOU H
MHTETPUPOBAHUE 110 YACTSM.

48. VHTErprpoBaHue paliOHAIBHBIX (PYHKIHUIA.

49. VnTerpupoBaHue TPUTOHOMETPUUECKUX (YHKIIHI.

50. MHTErprpoBaHne UppaluoHaNbHbIX (YHKIUH.

51. OnpeneneHHbI HHTErpaj Kak Mpeesl HHTErpaJbHON CyMMBI, €T0
CBOMCTBA.

52. ®opmyna Herotrona — JleiiOnuna. OcHOBHBIE CBOMCTBa
OIPEAEIIEHHOr0 UHTErpaa.

53. BeluncieHue omnpeneneHHOro MHTErpaia (3aMeHa MepeMEeHHOM,
UHTETPUPOBAHUE TIO dYacTaM). VHTerpupoBaHHWE YETHBIX U
HEYETHBIX (QYHKIUN B CAMMETPUYHBIX Npeeax.

54. HecoOCTBeHHbIE HHTETPATIBI.

55. 'eomerpuueckre U (uU3NUecCKUe MPHUIIOKEHUS OINpPeAesIEHHOTO
MHTETpaa.

56. Obnacts onpeaenenust @HII. [1penen, nenpeppiBHOCTH. CBOICTBA
(byHKLUH, HEMPEPBIBHBIX B OTPAHUYEHHOM 3aMKHYTOH 00J1aCTH.

57. HacTHblE NMPOW3BOJHBIE MEPBOIO MOPSJIKA, UX T€OMETPUUYECKOE
HCTOJIKOBaHUE.

58. YacTHbIC IIPOU3BOJHBIC BBICIIUX ITOPSIIKOB.

59. JluddepennupyeMocTs U MONHBIH quddepeHnnan GyHKIHH.
60. [Ipumenenne mosHOoro muddepeHnnana K MPUOIMIKEHHBIM
BbIuucieHusIM. Juddepennnanst BHICIINX MOPSIKOB.

61. [IpousBoaHas cinoxHoi GpyHkiuu. [TomHast mponsBoIHas.
62. luBapuanTHOCTH (hopMbI osHOTO AU depeHnuana.

63. JlnddepennupoBanue HeIBHONW DYHKITHH.
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64.
65.

66.
67.

68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

79.
80.

81.

82.

83.

84.
85.
86.
87.
88.

89.
90.

91.

KacarenbHast I10CKOCTh U HOPMaJIb K IOBEPXHOCTH.

OkcrpeMyM (QyHKUMH JABYX IepeMeHHbIX. HeoOxoaumoe u
JIOCTaTOYHOE YCJIOBUE IKCTPEMYyMa.

YcnoBHbIN 3kcTpeMyM. Metoa MHOXKUTeNeH Jlarpanxa.
HauOonpiiee n HamMeHblee 3HAYCHHUS (PYHKIUM B 3aMKHYTOM
o0mnacTu.

Juddepennnanbaple ypaBHEHUS: OCHOBHBIC IMOHATHA. 3aJauw,
OpUBOAALINE K TU(PPepeHIHaTbHBIM YPAaBHEHUSM.

Teopema  CylIeCcTBOBaHHMS U €IUHCTBEHHOCTH  PELICHUS
mudepeHIaTBEHOTO YPaBHEHHUS.

VYpaBHEeHUS ¢ pa3feAOILUMUCS IEPEMEHHBIMH.

OpHoponnble nuddepeHLnanbable ypaBHeHUs | nopsaka.
Jlunelinble ypaBHeHuUs. Y paBHeHMs bepHyum.

YpaBHeHUE B MOJTHBIX U depeHranax.

Juddepenumanbable ypaBHEHHs BBICIIUX MOPSIKOB: OCHOBHbBIE
HOHSITHSL.

VYpaBHEHHUs], JONYCKAIOUIUE IOHMKEHHUE MTOPAIKA.

Jluneitnble nud@epeHuanbHble YpaBHEHUS BBICIIHUX MOPSIKOB.
Jlunelinble ogHOpoAHBIE MU depeHInaTbHbIe YypaBHEHUS 2, N-TO
MOPSAIKOB.

WuterpupoBanue JIOJY ¢ nocrosHHbMU K03 uineHTamu.
Jluneitusle HeopgHoponusle Y. CTpykTypa oOIIero pemeHus
JIHIY.

Meton Bapualiuy IpOU3BOJIbHBIX TOCTOSHHBIX.

WnterpupoBanue JIH/Y ¢ nocrossHHBIME KO3pdHULIHEHTAMU H
IIPaBOM YacThIO CIIELUATbHOIO BUJA.

Cucremsl T hepeHIaTbHbIX YpaBHEHUH. Teopema
CYLIECTBOBaHMSI U  €IMHCTBEHHOCTH  pemieHus. Meron
UCKIIIOUEHUS IS peleHus HOpPMaJIbHBIX CUCTEM

muddepeHIaNbHbIX ypaBHEHUH.

3 cemecTp (IK3aMeH)

OneMeHTbl  KOMOMHATOPUKH: TEPEeCTaHOBKH, pa3MelleHus,
COUETaHMS.

OCHOBHBIE MIOHATHS TEOPUH BEPOSTHOCTEH: HCTIBITAHUE, COOBITHE,
BEPOSITHOCTH COOBITHSI.

HeticTBust Ham coOBITUAME. ANreOpa COOBITHH.

TeopeMbl CIOXKEHUS U YMHOXKEHHS BEPOSITHOCTEH.

BeposTHOCT TOSIBJICHUS XOTS ObI OJTHOTO COOBITHS.

dopmyna nonHoI BeposTHOCTH U (opmyna baiieca.

Cxema bepnymnu, dopmyna bepHymu, HauBeposSITHEHIIIEE YUCIIO
nosiBJICHU coObITHs 4 B cxeme bepHym.

[Tpubmxennsie Gopmyssl B cxeme beprymm.

JuckpeTHas cny4aifHas BeNMYMHA W CHOCOOBI €€ 3aaaHusl.
OyHKIMSA paclpeeIeHuUs.

MaremaTnyeckoe 0KUJaHUE JUCKPETHOM CIy4aiiHON BETUYUHBI U
€ro CBOMCTBA.
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92. lucnepcust JUCKPETHOM CIy4allHOM BEJIMYMHBI U €€ CBOMCTBA.
CpenHee KBapaTHYECKOE OTKIOHEHUE.
93. HenpepoiBHast cnyuyaiiHas BenuumHa. CBoiicTBa  (PyHKIMH
pacupeneneHus.
94. IInMOTHOCTH BEPOSATHOCTH HEIPEPHIBHOM CIy4alHON BEIUYMHBI U
e€ CBOIICTBA.
95. YucioBble XapaKTEPUCTUKU HEMPEPBIBHBIX CIIYyYaHBIX BEIUUYHH.
96. PaBHOMEpHBII M TIOKa3aTeNbHbIM 3aKOHBl pacHpelereHus
HENPEPBIBHBIX CIyYallHbIX BEJIUYUH.
97. HopmalibHbIN 3aKOH pacIpeesieHHs U €ro CBOMCTBA
98. IloHsaTue o 3aKoHe OOIBIIMX uncen. Teopema beprymmm.
YMmers |-  pemrars 3amaun | IIpumephnvie npakmuueckue 3a0anus 0ns IK3amMena u 3auema:

o U3y4aeMbIM
TEOPETUUCCKH
pasnenawm;

— o0cyxnarb
CTIOCOOBI

3¢ HEeKTUBHOTO
pelieHus
nuddepeHaIbH
BIX YpaBHEHUN U
ux CHCTEM;
OIPEICTISITh

3¢ (HEeKTUBHOCTh
peLICHUsT  3a/1a4H,
MOJTY4YEHHOTO c
MOMOIIIBFO
YHCIIEHHBIX
METOJIOB;
pacrno3HaBaTh

3¢ deKkTuBHbBIE
pE3yNbTaThI
00paboTKn
IKCIIEPUMEHTAIbH
BIX JaHHBIX OT
HedP(HEeKTUBHBIX

1. Pemuth MaTpuuHoe ypaBHeHue X+3(A-B)=4C, rue

1 3 3 8 8 6
A= B = C=
-2 -4 -7 5 -3 9
2. Pemith cucTeMBbl TMHEHHBIX aIre0panyecKux ypaBHEHUN MO
dbopmynam Kpamepa, maTpudHbIM MeTO10M, MeToI0M ["aycca:
3%, +4X, +2X, =3
2%, —X, =3X; =-3
X, +5X, +X; =2

3. JlaHBI KOOPIMHATHI BEPIIUH TTHPAMHIBI ARAA, .
A(536), A(221), A(-50:1), A,(—4:6;-3).
1) nnuny pedpa Al

Haiitu:

2) yroa mexay pedbpamu Ak g Al
3) yron mexay pedopom AA g TPaHbIO AhA .

4) miomaab rpaHu ARA, ;

5) o0BeM mHUpaMUIbL.

4. B tpeyronbHuke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) Haiitu
JUIMHY BBICOTHI M3 BEpIIUHBI A.

5. Hanwmcare kaHOHUYECKHE U MTapaMeTPUIECKUE YPaBHEHHUS
npsiMOit, ipoxosiiei yepe3 Touku M(2,1,-1) u K(3,3,-1).

6. CocTaBHUTh ypaBHEHHE IUIOCKOCTH, TIPOXOISIICH Yepe3 TOUKH
A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jlokasark, 9TO MPSIMBIC MApaJUICITbHBI:
x+2 y-1 z |X+y-z=0
3 -2 14 lx-y-52-8=0

8. Haiitu yron mexnay npsmol, npoxojsiueit uepes Touky A(-1,0,-
5) u Touky B(1,2,0), u miockocTthio X-3y+z+5=0.

9. OmnpenenuTs TUI KPUBOH 2-T0 MOPSAKA U IOCTPOUTD JIMHUIO:

x> —9y% +2x+18y+73=0
2x% +3y% —4x+6y—7=0
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y? —4x-2y-3=0
10. Beruucnure npenens:

. 1+4x-x* . 3x-arcsin2x _1_
8) limtE X G  Sarcsin2x gy V2x-1-45
xo0 X + 3X° 4 2X x=0 COSX —COS” X x—>3 x—

X =ctg2t,

d
11. Halinure & U1t QYHKIHM: a) y = et 0)
dx y = In(sin2t).

12. Berancnuts:  a) Y—~/3+i, 6) (1-i)”.

13. Haiitu HeonpeneaAEHHBIA HHTErpal: a) I sin3x-cos5xdx, 0)

i 1-cosx_ B) j(2x+5).ede.
(x —sin x)?

xdx

2 \/x2+5 .

1
15. BeraucnuTh onpeneaeHHbIH HHTETpal J‘ 4x - arcsin xdx -
0

J20
14. BoruncnuTh onpeeneHHbli HHTEerpa J'

16. Haiftn tutomanp (Gurypbl, OrpaHUYE€HHOW JIMHUSAMMU:
x=4, y*>=4x

17. HaiiTu 1 mocTpouTh 00J1aCTh OnpeaeacHus GyHKINH

U=9-x" -y’ +(x-y)*

18. Haiftn mnonsbeii guddepeHuman QyHKIUH:
z=x3Iny—sin2xy.

19. HaiiTu dacTHBIE TNPOM3BOJHBIE MEPBOTO MOPSAKA (YHKIIUH:
7 =5x"y® +In(x + 4y).

20. Hanncates ypaBHEHHUE KacaTelbHOM MIOCKOCTH U HOPMAIIH K
IOBEPXHOCTH Z =+/X° +Yy®> B Touke (3, 4, 5).

21. UccnenoBaTh Ha SKCTpEeMyM QyHKLUIO Z = X? — 2Xy + 4y3
22. Pemmure 3amauy Komm: ycos® xdy = (y2 +1)dx, y(0)=0.
23. Haiinute obmee pemenne audepeHnnarbHOro ypaBHEHUS
y"' +y' =e?
24. PemiTh 0JTHOPOJIHYIO cHcTeMy U depeHITnaTbHbIX YPaBHEHU:
x'=6x—y,

{ Yy =x+4y.
25. Ilpu nocraBke ¢ 3aBoaa Ha 6azy 1000 pamguonpueMHUKOB, y 55
BBIIUIM U3 CTpOs Jamimbl. HaliTu BEpOATHOCTH TOrO, 4TO B3SATHII
HayJauy IpUEMHUK Oy/IeT UCTIPaBHBIM.
26. IIaTHaaaTh SK3aMEHAIMOHHBIX OMIIETOB COJepKaT 1Mo 2
BOIPOCA, KOTOpPbIE HE OBTOPSIOTCS, 3K3aMEHYIOIIUNCS 3HAET TOJIBKO
25 BonpocoB. HaliTi BEposSTHOCTB TOTO, YTO dK3aMeH OYAET ClaH,
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CtpykT
YPHBII

[Inanupyemsle
3eMeH
T pe3ynbTaThl OueHouHbIE CpecTBa
COMIICT oOyueHus
EHIUU
€CJIM JJIs1 ATOr0 JOCTaTOYHO OTBETUTH HA JIBA BOIIPOCA OJTHOTO
ounera.
27. IlpuauMaeM BEpOSTHOCTH POXKICHUS MATBUUKA U JICBOYKH
paBHBIMU. HaliTii BEpOsITHOCTH TOTO, 4TO cpeau 10 HOBOPOKIAECHHBIX
6 OKaXYTCSl MaJTbYMKAMU.
28. Jlan 3aK0H pacnpeeaeHus: JUCKPETHOM CIIy9aiiHOW BEJTMYUHBI:
11 |12 | 13 |14 |15
X210 |0 |0 0 |0
p: /0102|103 |0.2]0.2
BBIYHCIIUTh €€ MATEMATHYECKOE 0KUAAHUE, TUCIIEPCUIO U CPEIHEE
KBaJIpaTHUECKOE OTKJIOHEHHUE.
29. Jlana ¢byHKIuUs pacrpeieieHus] HePEPbIBHOM CcIydaitHON
BEJIMYUHBI X
0 npu x<0
0,25x3(x+3) npu O<=x<=1
F(X): 1 npu x>1
Haiitu miotHOCTS pacnpesnencuus f(X), moctpouts ee rpaduk,
BEpOSITHOCTH MOMAaIaHus B 3aaHHbIi uatepnan [0,5; 2], Mx, DX,
GX
30. 3amaHo pacnpeeneHre BEpOSTHOCTEH JUCKPETHON IBYMEPHON
CIIy4allHON BEIMYMHBI:
Y\ X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
HaiiTu 3ak0oHBI pacripeeseHusl COCTaBISIIOIINX, KO3DPUIMEeHT
KOppeJLHU
Braner | - mpaktnueckumn
b HaBbIKAMHU Ilpumepnuvie npuknaonvle 3a0auu u 3a0aHus
f;;g;i?;itﬁix 3anaua 1. IIpoBepuTs, JIexKarT JIM TOYKU A(l; 0 1), B(4; 4 6),
MOHSTUHI U C(Z; 2, 3) u D(lO; 14;17) B OZJHOM IIJIOCKOCTH.
METOJI0B 3anaua 2. [Ipu noctpoeHnu BUCsiUETO MOCTa yepe3 peuky «Tuxas» u
(M3yyaeMbIx BBISICHEHUH HAJIKHOCTH COOPYKEHUS, CTYICHTHI CTPOHOTpsIIa
pas3nennos CTOJIKHYJIUCh C PELIEHUEM CIENYIOLIEH 3a1aun:
MareMatuku) mpu | Tpoc, MOABEIEHHBIN 3a JBA KOHIIA HA OJJMHAKOBOM BLICOTE, UMEET
peleHnn dbopmy nyru mapabonsl. PaccTosiHre MeX Ay TOUKaMU KPETUICHUS
MPUKIATHBIX paBHO 24 M. ['myOuna nporuba Tpoca Ha pacCCTOSHUHU 3 M OT TOUKH
3a1a4; kperieHust pasaa 40 cm. OnpenenuTts rTyOHHY Mporuda Tpoca
- HaBbIKAMH MOCEPEANHE MEKIY KPCITICHUSAMMU.
o6obmenns 3anpaua 3. Haiitu paboty cuibl F= (1; 2, 5) 3JIEKTPOCTATUYECKOTO
g Zgg}i’;ﬁTOB TI0JIS1, 110 TIEPEMEILICHHIO JIEKTPUYECKOTr0 3apsifa U3 TOUKH
pesyana’TOB M, = (O; 4 2) B TOUKY M, = (4; [k 4)-
00paboTKN
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CtpykT

HBIN
P [Inanupyemsle
3JIEMEH
T pe3yJIbTaThl OneHOYHbIE CpEACTBA
00yueHust
KOMIIET v
CHIUN
CTaTUCTHYCCKOIO lim X = COSX
SKCIEPUMEHTA; 3ananue 4. [Tokaxxute, 94TO TIpPEET ** X +COSX HE MOMKET OBIThH
- cnocobamu BBIYMCIIEH 110 NpaBuity Jlonurana. Haitaure 3ToT npenen apyrum
OLICHUBaHUS CII0COOOM.
3HAYUMOCTH U 3apanmue 5. 3aBUCUMOCTD ITYTH OT BPEMEHHU MPHU MPSIMOIMHEHHOM
NPaKTUYECKOM 1, 2
JIBMKCHUH TOYKH 3a/1aeTCsl ypaBHeHUEeM S =—1"+2t° -3, rme s-
MIPUTOTHOCTH 3
ITOJIyICHHBIX IIyTb B M, a t Bpems B C. Beruncinure ee CKOPOCTb U YCKOPEHHUE B
pe3yabTaTOB MOMEHT BpeMeHu t=4c.

3agaua 6. K rpaduky ¢pyHkuun f(x)=3=x" 5 ero Touxe ¢ abcruccon

*o = lmpoBemena kacarespHas. HallTu miomiaaps TpeyroibHHKa,
00pa30BaHHOI0 KacaTeIbHOM M OTPE3KAMHU, OTCEKAEMBIMU €10 Ha
0CSAX KOOpPJMHAT.

3agauya 7. B napke aTTpakirioHoB ropoaa N o/lMH U3 OTPE3KOB
TPAEKTOPUU JIBUKEHUS M0e3/]a B «AMEPUKAHCKUX FOpKax»
IPEJCTaBIsAeT COOOH CHHYCOUMY:

s(t) = Asin(wt +¢,) ,Tne A, po 1 @ — N3BECTHBIC YHUCIIA.
Onpenenuth yroy HaKJIOHAa K TOPU3OHTY TTOCETUTENS aTTpakiuoHa Jl.
B MOMEHT BPEMEHH 11 €ro IBMKESHHUS 110 3TOMY OTPE3KY.
3ananue 8. [TogymaiiTe, ¢ TOMOIIBIO CPEACTB KAKOTO pasiena
MaTeMaTUKH MOYKHO PEIINTh CIEIYIOIIYIO 3aa4y.

«/Ins1 yOOpKu cHera Ha ynauIiax ropojia UCIOIb3YITCS
cHeroyoopouHbie MauHbl. OHM pabOTAIOT B TEYCHHE CBETIIOTO
BPEMEHH CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSTHHOM CKOPOCTHIO YOOPKH
cHera 400 (M°/4). Vi3MeHeHNe 00beMa CHeTa, BHITIAJAIOIIET0 Ha

yJaunbl ropozia B ropoac B TCUCHUE CYTOK, MOKHO OITMCAThb

ds
L 120 -5,

ypaBHEHUEM dt rIae S(I) — o0beM cHera (B M3),

BBINABIIETO 3a BpeMs t (B yacax), 0 £7 = 24. B moment Bpemenu! =0
Ha ynmumax ropoja Jexut 1000 M3 cHera. YCTaHOBHTE COOTBETCTBHE
MEX1y BpeMeHeM t 1 00beMOM CHera, JISKAIero Ha yJIUIax ropoaa

S(1) N

CocraBbTe MaTCMaTUYICCKYIO MOJICJIb 3TOH 3aJa4u U pemnTe e€.
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0) Ilopsinok nmpoBeneHns MPOMEKYTOYHOH ATTECTAMH, MOKA3aTeJIH M KPUTEPUH OLICHUBAHMA:

[TpomexxyTounasi aTTecTalysi MO IUCHMIUIMHE «MaremMaThka» BKIIOYAeT TEOPETHUECKHUE BOMIPOCHI,
MO3BOJISIIOIIME OLICHUTh YPOBEHb YCBOCHHS OOYyYalONIMMHCS 3HAHUM, W TpaKTHYECKHUe 3aJaHus,
BBISIBIISIFOLINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIQJCHUH, TPOBOAUTCS B opMe dk3ameHa (2 u 3
cemecTpsl) U B hopme 3aueta (1 cemectp).

DK3aMeH 110 JaHHOW TUCHUIUTMHE TPOBOIUTCS B YCTHOM (hOpPME 10 IK3aMEHAIIMOHHBIM OniIeTam, KakIbIi
13 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOMPOCA U /IBA MPAKTUUYECKUX 3aJaHUSI.

IMoka3aTeu U KPUTEPUH OLleHUBAHUS 3a4eTa:

- IS ¢aYM 3a4eTa oOyyaronuiics rmokassiBaeT copmupoBanHocTh kommnereHnuii OK-1 u OIIK-4; T.e.
CTYIGHT JOJDKCH IIOKa3aTh 3HAHMA HA YPOBHE BOCIPOM3BEACHUS U OOBSICHEHHS HHGOpMAIHH,
MHTEJJICKTYaJIbHbIE HABBIKU PELICHUS 3a1a4;

- 3a4eT He C/1aH, €CJIM Pe3yNIbTaT 00ydeHHsI He JOCTUTHYT, 00 yJalOMIMKCs He MOXKET ITOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEACHUS U O0BSICHEHHSI UHPOPMAIINH, HE MOXKET [10Ka3aTh HHTEIJICKTyaIbHbIe HAaBBIKU
pelIeHHs MPOCTHIX 3ajad.

IMoka3aTeu U KPUTEPUH OLIEHUBAHHUS IK3aMeHa:

— Ha OICHKY «OTJHYHO» — OOYYaIOIIUIiCS JAEMOHCTPHPYET BBICOKHI YPOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETECHIINI, BCECTOPOHHEE, CUCTEMATHUYECKOE U TIIyOOKOE 3HaHUE Y4eOHOro Marepuana, CBOOOIHO
BBINOJIHSCT MPAKTHYECKUE 3aJlaHus, CBOOOJHO OMEPHPYET 3HAHHMSIMH, YMEHHSIMH, MPUMEHSICT UX B
CUTyaluiax MHOBBIIIIEHHON CII0KHOCTH.

— Ha OLICHKY «XOPOIIO» — OOYYArOIIUICS JEMOHCTPHPYET CPEIHHH YPOBEHb CPOPMHPOBAHHOCTH
KOMHCTCHHI/If/'II OCHOBHBIC 3HAaHUA, YMCHHSA OCBOCHLI, HO JOMIYCKAIOTCA HC3HAYUTCIIbHBIC OHII/I6KI/I,
HETOYHOCTH, 3aTPYJHEHHS MpPU aHATUTUYECKUX OMEpalusx, NepeHoce 3HAHWM M YMEHHIl Ha HOBEHIE,
HCCTAaHJAPTHBLIC CUTyalluU.

— Ha OIEHKY «YJAOBJIETBOPUTEJIbHO» — OOYyYaroluiics JEMOHCTPUPYET TOPOTOBBI YpOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHLUN: B XOJ€ KOHTPOJBHBIX MEPONPUSITUN JIOMYCKAIOTCS ONIMOKH,
MPOSIBIISIETCS. OTCYTCTBUE OTAENbHBIX 3HAHUM, YyMEHUW, HAaBBIKOB, OOYYAIONIMIICS HWCHBITHIBAET
SHAYUTCJIBHBIC 3aTPYAHCHUA IIPU ONCPHUPOBAHUN 3HAHUAMU U YMCHHAMU IIPU WX NCPEHOCC HAa HOBBLIC
CUTYAIIUH.

— Ha OIEHKY «HeYJAOBJETBOPUTEILHO»— OOyJaronIuiics IeMOHCTpUpyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0  MaTepuana, JOMyCKaeT CYIIECTBEHHBbIE OIIMOKHM, HE MOXET I0Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKU PCIICHHA NPOCTHIX 3a4a4 WM HE MOXKCT IMOKAa3aTh 3HAHUA AK€ HA YPOBHC
BOCIPOU3BENICHUS U O0BSICHEHUS UH(OPMALIUH.
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