MHWHHUCTEPCTBO HAYKW BBLICIIEL'O OBPA3Z0OBALIIM
POCCHUHMCKOUW OEJIEPATIMH

dejepalibHOE IOCY/@PCTECHIOC BI0/KETHOE 00pa3oBaTe/ILIOE YUPCHK/ICHHE
BEICIIIETO 0Opa3oBaltus
«MaraaToropeKHit TOCy IapCTBCHHDIH TCXHHYCCKHA-YHUBEPCHTCT UM. .M. Hocosa»

W10, Mesun

30.01.2023 r.

PABOYASI ITIPOI'PAMMA JIMCIHATIIMHBL (MO/1YJI51)

MATEMATHKA

HatpasJicHHe 110]'OTOBKH (CIEIHAILHOCTE)
22.03.02 Merautyprus

Haupasiennocts (Ipoduin/Creuatnsarys) 1porpaMMbl
Merajiyprust 9epHBIX METALIOR

Vposeus Beicniero odpasopanus - SakaaBpuar

Mopma obyucHus
OgHast

Hl[C'l'HTy'l'/ {baKy.llb'l'C'i‘ MHC'[‘H'['}"I' CCTECTBO3HANNS U CTAH[apTH3aIHg

Kadenpa 1 [puiIa/HON MaTeMaTHKH 1 HHOPMAaTHKY
Kype 1
Cemectp 1,2

MaruuToropek
2023 ron



Pabouas mporpavma cocrasiena xa ocnose @I'OC BO - GakajaBpuar 110 HATPaBICHHIO
nosroronrks 22.03.02 Meratyprus (npukas Muno6puayku Poccnn o1 02.06.2020 1. Ne 702)

PaGodas nporpaMma pacemotpera U ojodpena Ha 3acc/laing kade/por [puknauioi
~
MATCMATHKA 0 HHPOPMATHKH
17.01.2023, nporoxoin Ne 5

3as. Kadepoi [0.A. M3nexon

-

PaBouast IporpaMma 0100peHa METOMUCCKOH KOMHCC
30.01.2023 r. uporoxo:n Ne 5 .
IIpencearein

M.10. Mesun

Cornaconano: ' 2
3as. kae/poii MeTauyprus # XUMHUCCKIX TeXH0J0nHH

PaGowast 1iporpaMma cocTaniema:
3ag. kadespoit [IMuM. ji-p TexH. nayx

Penenzent:
-
sonent kadepnl Ousukn, Kanl. us.-mar. Hayk : / JI M.

Jloarymun




Jluer akryaamn3zanuu pado4eii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CcyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
yueOHOM roy Ha 3acefqanuu kapeapel [IpukiagHoi MaTeMaTHKU U WHOOPMATHKH

IIporokomor 20 . Ne
3aB. kadeapoii 1O.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa u ogo0pena st peanmsanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu Kadeapel [IpukiiagHoit MaTeMaTUKu U HHPOPMATHKU

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

PaGouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena s peanuszauu B 2026 - 2027
yueOHOM roay Ha 3acefanuu kageapsl [IpuknagHoi MaTeMaTuKu U HHOOPMATUKH

[Iporokom ot 20 . Ne

3aB. kadeapoii 10.A. U3Bexos

PaGouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpeHa s peanuszauu B 2027 - 2028
yueOHOM roy Ha 3acefqanuu kapeapel [IpukiagHoi MaTeMAaTHKU U HHOOPMATHKH

[Iporokomor 20 . Ne

3aB. xadenpoit I0.A. U3BekoB




1 Ilesin ocBOEHMS AMCHMILINHBI (MOYJIAA)

LenstMmu ocBOEHUST TUCIUIUIMHBI «MaTeMaTHKay SBISIFOTCS: 03HAKOMUTH 00ydaeMbIX ¢
OCHOBHBIMHM TIOHATHUSMA M METOJAAMM BBICIIEH MaTEeMaTHKH, CO3JaThb TEOPETUYECKYIO0 U
MPAKTHYECKYIO 0a3y MOATOTOBKH CICIIHATUCTOB K JIEATSIBHOCTH, CBI3aHHOM C UCCIICIOBAHUEM,
pa3paboTKON M TEXHOJOTHUSMHU IMPOILIECCOB MOJNYyUYEHHs METaNIOB U CIUIABOB, METaNIMYECKUX
u3ienuid TpedyeMoro KauecTBa, 1 OCHOBAHHBIX HAa MPUMEHEHUH MATEeMaTHYECKOTO aHAIM3a U
MO/JIEJTMPOBAHMUA.

2 MecTo IMCHUILTHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Juciumuinaa Marematuka BXOAMUT B 00s3aTenbyl0 dYacTh y4eOHOro IUIaHa
00pa3oBaTesIbHOI IPOrPaMMBI.

Jinst  u3ydeHWs ~ OUCLUMIUIMHBI ~ HEOOXOIWUMBI  3HaHUS  (YMEHUS,  BJIAJCHUSA),
c(hopMHpOBaHHEIC B PE3YAbTATE U3yUECHUS TUCIUATIINH/ IPAKTUK:

HucuumuinHa MaremaTuka BXOAUT B 6a30BYI0 4acTh y4eOHOTO Iu1aHa 00pa30BaTeNIbHOM
porpaMMel. M3ydeHne qUCIMIUIHHBI 0a3upyeTCs Ha MIKOJIBHOM Kypce MaTeMaTHKH.

3HaHus (YMEHUS, BIAJ€HUs), OTYYEHHbIE IPU U3YyYEHUU AAHHON AMCLMILIUHBI OyIyT
HEO0XOIUMBI [Tl U3YyUEeHHUS TUCIUITIINH/TIPAKTHK:

MareMaTnuecKkui aHaau3

dusuka

dusnueckas XMUMHUs

AHanM3 9ucIIoBOi HHGOPMAITUU

[TnanupoBaHue 3KCrIepUMEHTa

3 Komnerenuuu ody4aromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCHMILIMHBI (MOYJIf1) H IVIAHUPYeMble pe3y/ibTaThbl 00y4YeHUs

B pesynbTate ocBOeHUs TUCHUIUIMHBI (Moyiisl) «MaTtemaTtuka» o0y4arouiuiics JoKeH
001aaTh CISAYIOIIUMU KOMIETEHIUSAMMU:

Kon nanukaTtopa HNHaukaTop TOCTHKEHUS KOMIIETEHITUN

OIIK-1 CrocobeH pemaTth 3amadv TPOo(ECCUOHATBHOW JEATEIHbHOCTH, MPHUMEHSS METOIbI
MOJICITMPOBAHMSI, MATEMATHYECKOTO aHAJIN3a, €CTCCTBEHHOHAYYHbBIE U OOLICHHKCHEPHBIC 3HAHUS

OIIK-1.1 Hcnonb3yeT eCTeCTBEHHOHAYYHbIE 3aKOHBl M IPUHIMIIBI IPU pEIIeHUH
IPAKTUYECKUX 33]a4

OIIK-1.2 Pemraer crannmaptHele TpOQECCHOHANBHBIE 33Jaydl C TNPUMEHEHUEM
OOIENHYKEHEPHBIX 3HAHUHT

OIIK-1.3 [Ipumensier MeTonbl MOAEIUPOBAHHUA M MAaTEMaTHMYECKOI'O aHaIn3a JUIs
pelIeHus 3a1a4 TEOPETUYECKOr0 ¥ MPUKIAIHOTO XapaKkTepa




4. CTpyKTypa, 006EM M COEpKaAHNE JUCHUIIIMHBI (MO1YJIs)
OO6mast TpyI0EMKOCTh AUCIUIUIMHBI COCTABIISIET 7 3a4E€THBIX €IUHHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 111,35 akan. 4acos:
—ayauTopHas — 105 akan. yacos;

— BHeayIuTopHas — 6,35 akaj. 4acos;

— caMocCTosITeIbHas paboTa — 69,25 akajl. 4acos;

— B (popMe npakTHIECKO MOATroTOBKH — 0 akas. 4ac;

— [IOATOTOBKA K 3k3aMeHy — 71,4 akaj. yac

CDopMa aTTeCTaluu - SK3aMCH

AynutopHas 3 s
o | wourakTHAs paboTa E = ®dopMa TeKyLero
=
5 B aKaJl. yacax 5} Bun KOHTPOJIS
Paznen/ Tema 3 (B axan ) == y P Kon
g 3 © | caMOCTOSATEeNBHOM |  yCIIeBaeMOCTH U
JIACIMILTAHEI P [ . |xommeTeHIMM
@) g5 paboThI IPOMEXKYTOYHOH
nmab. | mpakr. | S &
Tlex. Z2'S arTecTannun
3aH. 3aH. | O &
1. JIuneitnas anreOpa
- U3yUYCHHE
TEOPETUYECKOTO
MaTepuara, -
1.1 Marpuriipt u - BHINOJIHEHNWE | KOHCYJIBTHPOBAHUE,
OTIpEICITUTEIIH. WHIUBUAYATIBHOT O - IpOBEpKa OIK-1.1
JelicTBust Haag MaTpHULIAMHU. 4 4 JOMAIIHETO BBITTOJTHEHUS OIIK 1'2’
Brmauciaenue 3aaHus, WHIUBUAYAIBHOTO OITK 1' 3’
omnpenenutens.  OOparHas - TECTUpOBaHHE JIOMAIITHETO ’
MaTpuIa iniv's 3a/1aHusl,
CaMOKOHTPOJIS, - TECTHPOBaHHE
- UHTEPaKTHBHOE
TECTHPOBaHHE
1
- U3y4eHHE
TEOPETUYECKOTO
KOHCYJIbTHPOBaHUE,
. MaTepuana,
1.2 Cucrembl JHHEHHBIX - IpoBepKa
- BBINIOJTHEHHUE
anreOpanvecKkux JIOMAIITHETo BBITNOJIHCHUE OIIK-1.1,
YpaBHEHHU. 2 6 JIOMAaIIHEr 0 OIIK-1.2,
(TIpaKTHYECKOTrO)
Crnioco6sb1 pemennst CJIAY. (mpaKTHYECKOro) OIlK-1.3
3amanus Ha OI1
Hccnenosanue CJIAY. 3aganus Ha OI1,
- IPOXOK/ICHUE
- pe3yibTar
HMHTEPAKTUBHOTO
TECTHPOBAHHS
TECTHPOBAHHS
HWroro no pazneny 6 10

aHaJInu3

2. BBenenue B MaTeMaTHYECKHI




- IOAT'OTOBKA K

MPAaKTHIECKOMY
3aHATHIO,
IIposepka
2.1 IIpenen - Bemoakenne PP WHIVNBUIYaTbHBIX
H.OCJ'ICJIOBaTeJ'ILHOCTI/I «Ipenex. 3az[aZm71 OIIK-1.1,
Tlpenen  QyHKIMH .O,HHOﬁ 6 Henpepisrocts», KOHC JIBTaL[I/I’I/I mo OIIK-1.2,
P i - COCTaBJICHHE y " OIlK-1.3
MEPEMEHHOU N pewenuto "llpenen.
yueOHO# KapThI M0 o
HempepsiBHOCTB
TeMe (KpaTkas
CHCTeMaTH3aIHs
U3y4YEHHOTO).
- MOJITOTOBKA K
MPAaKTHIECKOM
P Y IIposepka
SAIITHIO, WHIUBUIYATbHBIX
2.2 HenpepeiBHOCTB - BelnosiHeHue PI'P yar OIIK-1.1,
. 3a1aHuH,
(dhyHKIUH OJTHOM 4 «IIpenen. OIlK-1.2,
. KOHCYJIbTALlUH 110
TIepeMEeHHON HempepsiBHOCTEY, OIIK-1.3
COCTaBJICHUE pemermio PIP.
o AKP.
yueOHO# KapThI M0
TeMe.
Hroro no pazaeny 10
3. JuddepenunansHoe
nucuuciaeHne (GYHKIUA OIHOU
TIepeMEHHOMN
CamocrosTensHas
pabora ¢
TUTEpPaTypOn —
3.1 3agaum, mpuBOIIINE K KOHCIIEKT pa3jena
TIOHSTHIO MIPOU3BOHOM. «3anayu,
Omnpenenenue NpoU3BOAHON MIPUBOJSAIINE K
GbyHKIMH B TOUKE. TIOHSTHIO
N IIpoBepka
Juddepenunan, ero TIPOHU3BOTHO», KOHCIIEKTA OIIK-1.1,
TEOMETPUUECKUIN CMBICTT 6 - IOATOTOBKA K ’ OIlK-1.2,
. KOHCYJIBTAIMH T10
T'eomerprueckuit u MIPaKTHIECKOMY OIIK-1.3
o pewenuto PI'P.
MeXaHUYECKHUH CMBICIT 3aHATHIO,
TIPOU3BOTHOM. [IpaBumna - Bemoniaenue PI'P
muddepeHInpoBaHHs u «IIpouzBonHasl.
Ta0NUIIa TPON3BOIHBIX. Beruncienuey,
- COCTaBJICHUE
y4eOHO# KapThl
«IIpousBoaHas».
- MOJITOTOBKA K
MPAaKTHIECKOMY
KOHCYJIbTALlUH 110
3aHATHIO,
3.2 JuddepenuupoBanue pemenuro PI'P,
- Bemoniaenue PI'P
HESIBHO 3a/1aHHBIX, IIposepka PI'P
TapaMeTPUYECKH 3aJaHHBIX «lpomsBoHas. «IIponsBonHas OIIK-1.1,
) P - I\E 4 Brruucienuey, B}fqncneﬂne» : OIIK-1.2,
yH : - COCTaBJICHHE ’ OIlK-1.3
Jlorapudmuueckoe . yueOHas KapTa
nbhepeHpoBaHUe y4eGHOH KapTLI (IpoexT) 1o Teme —
A P p : «IIponsBonHasn», P

- IOATOTOBKA K
3ammte PI'P .

3amra




- IIOATOTOBKA K

MIPaKTUYECKOM
33 IIpousBonHble u p y Koncynpranuu mo
3aHATHIO,
TU(QepeHInanbl  BBICIIHX pemenuro PT'P.
- BeinosineHue PI'P
MOPSZIKOB. OcHOBHBIE IIposepka PI'P
«Ipom3BonHas
TEOPEMBI «IIponsBonHas
JudhepeHIaIbHOro BRICLITHIX BBICHINX MOPSAKOB
I/IC‘II/ICJII;HI/IH' TEOPEMBI TOPALKOB. I1 I/IJIO)KI;HI/ISI . OlIK-1.1,
' P 1 4 9 TIpuoxkerus p . OIK-1.2,
®epma, Pomnsa, Jlarpanxa, . MIPOU3BOTHOWY,
o MPOU3BOTHOINY, OIIK-1.3
Komm. ®opmyna Teitnopa. yueOHas KapTa
. - COCTaBJICHHE
dopmyna Teitnopa. N (IpoexT) 1o Teme —
y4eOHO# KapThl
[IpumeHeHne MPOHU3BOTHBIX 3aIuTa
«IIpon3BomHas»,
IIPY BBIYKMCIIEHUH NPEEIIOB. AKP
-[IOJTOTOBKA K
IIpaBuno Jlonmrars. N «[IpomsBomHaNY,
KOHTPOJIBHOU
pabote
- IOATOTOBKA K
MIPAaKTHIECKOMY
34 Hccnenosanue 3aHSATHIO,
GyHKIME ¢ TIOMOIIBIO - BBINIOJIHEHNE
JTudQepeHInaIBEHOTO nas [Iposepxa U3
UCUHCIICHHUS. TIpuznaku «IIpumeHeHnue «IIpumeHenue
3HAKOIIOCTOSIHCTBA, IPOU3BOJHON A1 | MPOU3BOAHOMN JUIs
BO3pacTaHusi W yOBIBaHUS, HCCIIEIOBaHMS HCCIIEI0OBaHM OIlK-1.1,
BBIITYKJIOCTU U BOTHYTOCTH 2 2 6,1 GbyHKIMH 1 GbyHKIMH 1 OIIK-1.2,
(YHKIMH Ha TNIPOMEXYTKE. MIOCTPOECHHUS MOCTPOEHUS OIIK-1.3
DKCTpEeMyMbI (dhyHKUHH. rpaduKoBY, rpaduKoBy,
HaxoxzaeHne HauMeHBbIIETO - cocraBienne | [IpoBepka yueOHOI
W HauOOJIBIICTO 3HAYCHUH y4eOHO# KapThl KapThl
(yHKIMM Ha 3aMKHYTOM «IIpousBonHas
MIPOMEXKYTKE. IPU TIOCTPOSHUU
rpaduka
byHKIHN»
Wroro no pazneny 16 15,1
Hrtoro 3a cemectp 18 36 15,1 9K3aMEH
4. UHTerpaibHOE WCYHCICHHE
(hYHKINY OJHOI ITEpEeMEHHO
4.1 IlepBooOpazHas
GbyHKIHS. - IOATOTOBKA K
HeonpenenenHslil nHTErpan MIPaKTUIECKOMY
W €ro OCHOBHBIE CBOMCTBA. 3aHATHIO,
Tabmuua HeOIpeneneHHbIX - BBINOJIHEHHE
WHTETPAIIOB OT OCHOBHBIX nas3 - koucynpramuu o | OIIK-1.1,
JJIEMEHTApHBIX  (PyHKIH. 2 6 6 | «Heompenenenns! | pemenuto U3, OIlK-1.2,
OcHOBHbIE METO/IbI ¥ uHTETpam, - mpoBepka 1/I3 OIIK-1.3
MHTETpUpOBaHUs. MeToabl - COCTaBJICHUE
HEINOCPEACTBEHHOTO y4eOHOH KapThI
UHTETPUPOBAHUSI. «MeTobl
HurterpupoBanue 3aMeHON HMHTET PUPOBAHUS»
TIEPEMEHHOH | 110 Y9acCTsIM 2
- IOATOTOBKA K
MIPaKTUYECKOM
4.2  OCHOBHBIE  METOJBI p y
3aHATHIO,
UHTETPUPOBAHUSI.
VHTerprpoBasme - BBIIOJIHEHUE | - KOHCYJIBTALUH 10
- na3 pemrennto UJ13, OIIK-1.1,
p P 2 4 6 | «Heonpenenenns! | - nposepka M]3, OIIK-1.2,
BBIPAYKESHUH. . .
W UHTETpam, - mpoBepka yuebnoi | OIIK-1.3
Wuterpuposanue
- COCTaBJICHUE KapThl
AppanoHaTbHBIX .
o y4eOHOH KapThI
BBIPQ)KEHHH.
«MeTobl
HMHTETPHPOBAHUS»




43 OnpeneneHHblil

- IOAT'OTOBKA K

HHTETpal. 3agava MPAaKTHIECKOMY
BBIYHCIICHUS TUIOIA/IN 3aHATHIO,
KPUBOJHMHEHHON Tpaneuuu - BBITIOJIHEHHE
" J— sazaum VI3 - KOHCYJIbTallH 10
pyr ? . pemennto /13,
MPUBOAAIIAE K IOHSATHIO «OnpeneneHHbIit nposepka I3
OTIpEJICIEHHOTO HMHTerpaia. HHTETpa U ero poBep ’
- IpOBepKa
dopmyna TIPUIIOKECHUSY, KOHCIIEKTA OIIK-1.1,
Hrrorona-JleliOuuma. 4 6 |- camocTosATEIRHOE N OIIK-1.2,
. «CnoticTBa
CBolicTBa  OIPEEIIEHHOTO M3y4eHHe OIIK-1.3
HECOOCTBEHHBIX
uHterpana. CyiiecTBOBaHUE JIUTEPATYPHI:
C WHTETPaJIOB.
epBOOOpa3HOM KOHCIICKT
N N [Ipuznaku
HENpephIBHOW  (YHKLHUH. «CaolicTBa
o CXO/IUMOCTH»
3aMeHa  TEepeMEHHOH | HECOOCTBEHHBIX
HUHTETPUPOBAHUE o HUHTErpaJIOB.
yacTssM.  HecoOcTBeHHbBIE IIpuznakn
uHTerpainsl. [IpuszHaku CXOIUMOCTH»
HWroro no pazgeny 14 18
5. OneMeHTbI BEKTOPHOMU
anreOpbl M aHAIMTHYECKOH
TEOMETPUH
- MOJITOTOBKA K
MPAaKTHIECKOM
5.1 TIlomstue  BekTOpA. p Y IIposepka
3aHATHIO,
CkaisipHOe, BEKTOPHOE U WHIVNBUIYaTbHBIX OIIK-1.1,
- BemonieHue PI'P N
CMEIIAaHHOE IPOU3BEJCHHE 2 3 3a/1aHui, OIlK-1.2,
«BexkropHas
BekTopoB. llpuMenenme k KOHCYJBTAIUH TI0 OIIK-1.3
anreOpa u
BBIYHCIICHUSM. pemenuto PI'P
aHAJTUTHYECKast
TEOMETPHSD»
- MOJITOTOBKA K
MIPaKTUYECKOMY
3aHATHIO,
- BeinosiHeHue PI'P
«BexropHas IIpoBepka
5.2 AHanuTHYeCcKast p POBEP
anreOpa u WHIVNBUIYaTbHBIX OIIK-1.1,
reoMeTpusi Ha IUIOCKOCTH. .
8 8 aHAJIMTHYECKas 3aJJaHUH, OIIK-1.2,
AHanuTHYECKasT TEOMETPHS
TEOMETPHS» KOHCYJIbTAIMU TI0 OIlK-1.3
B IIPOCTPAHCTBE.
- COCTaBJICHHE pemenunto PI'P
yueOHO# KapThlI M0
TeMe (KpaTkasi
CHCTeMaTH3aIHs
U3Y4YEHHOTO0).
HWroro no pazneny 10 11
6. Knaccuueckast Teopus
BEPOSTHOCTEH
- IOATOTOBKA K
MPAKTUYECKOMY | KOHCYJIBTHPOBaHUE
OIIK-1.1,
6.1 OneMeHTbI 4 12 3aHTHIO, 1o pemenuto PI'P, OIMK-1.2
KOMOWHATOPHUKH. - BeinosineHue PI'P - IPOBEPKA i
OIIK-1.3
«Teopus BbInosiHenus PI'P

BEPOSITHOCTEN»




6.2 Kitaccuueckoe MHOHSITHE

BeposatHocTu. CiyuaiiHble
COOBITHSL. OcHOBHBIE

- TIOJITOTOBKA K
HOHSTUSL. Anrebpa DAKTHIECKOM
cooprthii.  Kmaccmueckoe, P y

3aHATHIO, KOHCYITHPOBAaHHE
TeOMETPUUECKOE u
- eimosinenue PI'P| o pemenuto PI'P,
CTATHCTHYECKOE «Teopis DOBEPKA
ONPEACIICHI BEPOATHOCTH. BE 05[TH£CTCI71» BLIHOJ‘II;)-IeHI/II:I PT'P OIK-1.1,
AxcuomaTHka Teopun 3 6 13,15 P ’ OIIK-1.2,
o - IOATOTOBKA K | - TECTUPOBAHHUE IO
BeposTHOCTEH.  Teopemsl W OIIK-1.3
TecTUpoBaHUIO 110 [Teme "Knaccuueckas
CIOXKEHUSI W YMHOXKCHUS.
TeMe TEOopHs
YcnoBHas BEPOATHOCTb. " o
. Knaccuueckas BEPOSATHOCTEN
dopmyna TIOJTHOM
Teopus
BepoATHOCTH U  (hopmyina .
. BEPOSITHOCTEH

Baiteca. Cxema bepnymnm,
npubnmxenus Jlammaca u
Ilyaccona.
Hroro no pazmeny 5 10 25,15
Hrtoro 3a cemectp 17 34 |54,15 9K3aMEH
Hroro no npucuuimnge 35 70 69,25 3K3aMeH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

1. Tpamguuumonusle oOpa3zoBaTenbHBIE TeXHONOTHU. OpraHu3aus 00pa30BaTEIBHOTO
npouecca, NpeanojaraeT MNpsSMYyH0 TPaHCIALMIO 3HAHUH OT MpenojaBaTelss K CTYJIEHTY
(MpeuMylIeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WILTIOCTPATUBHBIX METOJIOB OOYy4YEHUS).
VY4eOHast NesTeTbHOCTh CTYJEHTa HOCHUT B TAKHX YCJIOBHUSX, KaK MPAaBUJIO, PEHPOTYKTHBHBIN
Xapaxkrep.

®opMbl y4eOHBIX 3aHSATHIA:

- uHbopManMOHHAs JIEKIHUA — T[IOCJIENOBATEIbHOE W3JIOKEHHWE MaTepuana B
JVCIATUTMHAPHOM JIOTUKE, OCYIIECTBIIIEMOE MPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEICTBAMH.

- IPaKTUYECKOE 3aHATHE, IOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB 110
IPEJJIOKEHHOMY aITOPUTMY.

2. Texuomoruu npoekTHOro oOydeHus. OOpa3oBaTENbHBIN MpoOILECC TMOCTPOEH B
COOTBETCTBUH C QJITOPUTMOM IIO3TAITHOTO PEUICHHS MPOOJEMHOHN 3a/Ja4d WM BBIOJIHEHUS
yueOHoro 3aanus. [IpoekT npeamnogaraeT COBMECTHYIO Y4eOHO-II03HABATEIbHYIO JIEATEIbHOCTh
IpyNIbl CTYJIEHTOB, HAIIPaBJIEHHYIO Ha BhIPAOOTKY KOHIIEMIMM, YCTAHOBJIEHHE L€ U 3a1ad,
(bOpMYyITUPOBKY O0XKHIa€MBIX PE3yJIbTAaTOB, OMpPENEICHHUE MPUHIMIIOB U METOJIUK PEIICHUS
IIOCTaBJIEHHBIX 3aJay, IJIAHUPOBAHUE XO0Ja pPAaOOThI, MOUCK JOCTYNHBIX U ONTUMAJIbHBIX
pPECYpCOB, MO3TAMHYIO pealHu3aluio IUIaHa paboThl, MPE3CHTALUI0 PE3yNbTaTOB pabOThI, HX
ocMbIciieHne u pedaekcuto. [IpumensieTcs B OCHOBHOM /ISl IEPEX0/1a KOMIIETEHIIMU HA YPOBEHb
BJIAJICHUSI.

OcCHOBHBIE TUTIBI TPUMEHSEMBIX HAMU B 00pa30BaTeIbHON NEATETLHOCTH POCKTOB!

HccnenoBatenbCckuii MPOEKT — CTPYKTypa mpuOmmkeHa K Qopmary HayqyHOTrO
UCCIIEIOBaHMS  (JJOKA3aTeIbCTBO AaKTYAJIbHOCTH TEMBI, OIPEACICHUE HAYYHOH MpOOIeMBl,
npeaMera U 0O0beKTa HCCIeOBaHUs, LeJe M 3aJady, METOAOB, MCTOYHUKOB, BBIJIBUKCHHE
TUIIOTE3bI, 0000IeHNEe Pe3yabTaTOB, BHIBOJBI, 0003HAUYECHWE HOBBIX MpobOiieM). Pesymbrarom
ABIIsI€TCS yueOHas KapTa [0 MOAYIIIO Halllel 00pa30BaTeIbHOM MPOTrpaMMBbl.

TBOpYECKUI TMPOEKT, MNPEANOJArarmliuil B OTIWYHAE OT MPEAbIAYIIETO, KOHEYHBIN
MPOJIYKT B CIEAYIOIIMX BapHaHTaX — ra3eTa K UCTOPUYECKH 3HAUMMOMY «MATEMaTUYECKOMY)
coObITHIO (TIpa3aHuK yucaa «[lu» u T.1.); «MaTemMaTuyeckas» OTKpbITKA (CBOEro pojaa ydeOHas
KapTa, TOJbKO He(hopMaIbHO, KPaCOYHO 0(hOopMIIEHHAS; BUICOPOJIUK «S1 Haydy Bac pemarts ...» u
T.I1.

NudopmannoHHpli  OpoOeKT — Yy4eOHO-TO3HABAaTeNbHAs JACSITENBHOCTh C  SAPKO
BBIPAKEHHOW SBPUCTUYECKOI HAIPaBIEHHOCTHIO (IIOUCK, 0TOOp M CHCTeMaTH3aIMs HHPOpMAauu
0 KaKoM-TO 00BEKTe, O3HAKOMIIEHHE YYACTHUKOB MPOEKTa ¢ 3TOW MH(pOpMAalLUEl, ee aHalIu3 U
00o001IeHNe U, HAKOHEII, TPE3EHTAINS 10 TPAKTUIECKOMY MPHIIOKEHHIO).

4. UndopmainoHHO-KOMMYHHKAITMOHHBIE 00pa3oBaTeNbHbIE TEXHOIOTUU. OpraHu3anus
00pa30BaTeNbHOTO MpOLECCa C NMPUMEHEHHEM CIELHUAIU3UPOBAHHBIX MPOTrPAMMHBIX Cpea U
TEXHUYECKUX CpPEICTB paboTbl ¢ wuHpoOpmanuei (MHPOPMALMOHHYIO Cpely YHHUBEpCHUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOAMYECKOE 00ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00y4aroIMXCs
[IpencraBieHo B mpuiiokeHuu 1.

7 OueHo4YHbIe CPeICTBA 1JIs1 IPOBEIeHUs IPOMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M MHGOPMAILMOHHOE 0O0ecneyeH e JUCIUIIIMHBI (MO1YJIs1)
a) OcHOoBHas JIUTEpaTypa:
1. [llunaues, B. C. Beicmas marematuka : yue6nuk / B.C. IllunaueB. — Mockaa :



NH®PA-M, 2019. — 479 c. — (Bsicmiee obpazoBanue). — www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Teker : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716

2. Maremaruka : yaeOHoe mocobue / FO. M. laaunos, JI. H. XXyp6enko, I'. A. Hukonosa
[u 1p.] ; mox pen. JI. H. XKypbeunko, I'. A. Huxonosoii. — Mocksa : UHOPA-M, 2019. — 496 c.
— (Bricuiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - TekcT : 21eKTpOHHBIH. -
URL: https://znanium.com/catalog/product/989799

0) JlonoJiHuTE/IbHAA JINTEPATypa:

1. MaremaTnka B mpuMepax M 3amadax : y4ded. mocobme / O.M. [ertsapesa, JI.H.
XKypbenko, I'.A. Huxonosa, H.B. HuxonoBa, C.H. Hypuea. — Mocksa : UHOPA-M, 2019. —
372 ¢. — (Bwicmiee ob6paszoBanue: bakanaBpuat). - ISBN 978-5-16-011256-5. - Tekcrt :
anekTpoHHbId. - URL: https://znanium.com/catalog/product/989802

2. ®uxtenromnsl, ['. M. OCHOBBI MaTeMaTHYECKOTO aHANK3a : yueOHHK : B 2 yacTsx / ['. M.
Ouxrtenronsll. — 11-e usn., crep. — Cankr-IlerepOypr : Jlansb, [6. 1.]. — Yacte 1 — 2019. —
444 c¢. — ISBN 978-5-8114-0190-1. — Tekcr : onektponnbii // Jlanb
IeKTPOHHO-OnOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/112051

3. @uxtenronsbl, ['. M. OCHOBBI MaTeMaTHYECKOTO aHaNU3a : y4eOHHK : B 2 yacTsx / ['. M.
Ouxrtenronbll. — 10-e usn., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Yacts 2 — 2019. —
464 c¢. — ISBN 978-5-8114-0191-8. — Tekcr : onekrponnbii // Jlanb
IeKTPOHHO-OnOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/115730

4. unaues, B. C. 3amaynuk mo BhIicuIedl MaTemaTHke : yuyeOHoe mocobue / B. C.
[MunayeB. — 10-e usn., crep. — MockBa : UHOPA-M, 2020. — 304 c. — (Bricuee
obOpazoBanmue). - ISBN 978-5-16-010071-5. - Tekcr : onektponnsni. - URL:
https://znanium.com/catalog/product/1042456

B) MeToan4ecKue yKazaHus:

1. I'paueBa, JI.A. DnemMeHTHI TMHEHHON anreOpbl, BEKTOPHOM anreOpbl U aHATUTHUECKOM
reoMerpun: YuebHoe nocoodue. - Maruutoropck: ['OY BITO «MI'TY um. I'.'11. HocoBa», 2010 —
63 c.

2. Maxkcumenko, M.A. CoObITHsI 1 BeposTHOCTh. YacTh 2: MeTo. ykas. - MarHUTOropckK:
I'OY BIIO «MI'TY um. I'.1. HocoBay, 2010. — 25 c.

r) [Iporpammuoe o6ecnieuenue u UnTepuer-pecypcebi:

IIporpammHoe o6ecniedeHue

Haumenoanue [10 Ne norosopa Cpox neicTBUS TUIIEH3UI
MS Ofﬁce 2007 Ne 135 01 17.09.2007 0eccpouHo
Professional

771p ¢B000IHO pacapocTpauseMoe I10 0eccpouHO
bpaysep Yandex  |cBoOosiHO pacnpoctpansemoe [10 0ecCpoYHO

MS Ofﬁce 2003 Ne 135 01 17.09.2007 0eCcCCpovYHO
Professional



https://znanium.com/catalog/product/990716
https://znanium.com/catalog/product/989799
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/1042456

IIpodeccnonanbHbie 0a3bI JAHHBIX U HHPOPMALNMOHHbIE CTIPABOYHbIE CHCTEMbI

HasBanue kypca Ccblika
[Touckoas cucrema Akagemust Google (Google URL: https://scholar.google.ru/
Scholar)
HauunonanwsHas

urdopmarmonto-ananutuueckass cucrema —|URL: https://elibrary.ru/project_risc.asp
PoccHiCKUI MHACKC HAYYHOTO ITUTHPOBAHUS
OnexTpoHHbIe pecypebl onoimoreku MI'TY um. |https://magtu.informsystema.ru/Marc.html?
I".1. HocoBa locale=ru

9 MaTepuajbLHO-TEXHHUYECKOE o0ecnedeHne JNCIUIINHBI (MOIYJIs)

MatepuanbHO-TEXHUYECKOE OOeCTieueHre TUCITUTUINHBI BKIIIOUAET:

MatepuanbHO-TEXHUYECKOE 00ECIIeUeHNE TUCIUIUINHBI BKIIFOYAET:

Y4eOHbIe ayJUTOPUU [T IPOBEJCHUS 3aHITUH JICKIIHOHHOTO TUTIA.

Jlocka, MyTbTUMEIUHHBIN POEKTOP, SIKPaH.

VY4eOHbIE ayIUTOPUHM JUIS TPOBEACHHUS JIA0OPATOPHBIX 3aHATHH, TPYNIOBBIX U
WHAMBUIYaJIbHBIX KOHCYIbTAIMM, TEKYIIETO KOHTPOJISI U POMEXKYTOUYHOMN aTTECTAIIHUH.

[lepconanbubie KOMIBIOTEPHI ¢ TakeToM MS Office, BeixoqoM B IHTEpHET 1 € 1OCTYIIOM
B 3JIEKTPOHHYIO HH(OPMaIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

Kommiieke TecTOBBIX 3aJaHMid sl TPOBENCHHS pPYOEKHOTO MU IMPOMEKYTOYHOTO
KOHTPOJISL.

[TomemeHust 1151 CAaMOCTOSITEIIBHON PabOThI 00YJIArOIIIIXCSI.

[Tepconanbubie KoMnbIOTEPHI ¢ TakeToM MS Office, Berxogom B IHTEpHET U ¢ JOCTYIIOM
B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaATEILHYIO CPEly YHHBEPCUTETA.

[Tomemenuss ayigs  XpaHeHUuss W NPOPUIAKTHUECKOTO OOCITYyXKHBaHUS  y4eOHOTO
000pyI0BaHMUS.

[xadw! q1s XxpaneHust yaeOHO-METOAMYECKON JOKYMEHTAINH, y41eOHOTrO 000pyI0BaHUs
¥ y4eOHO-HaT IS AHBIX TOCOOHIA.


https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru

Ilpumepnuie ayoumopnsie konmpovHoie pabomot (AKP):

AKP Nel «Mampuuywl. Onpedenumenu. CJIAY. Ananumuueckan zeomempun
1. Bpluucnuth onpeaenuTenu:

1 3 1

a) b -2; 6 .
() i -1 2 2
3 -2 5

X +3x,+x,=0
2. Pemuts cuctem aBHeHu MeTtonoM Kpawmepa: __a.
yyp A pamepa. _y +2x, +2x,=-3

3%, —2x, +5x, =2

2 yB=? -2 . Haitgure matpunty 4 B.
-3 3 2

4. Jlansi touxn A(—1;-1,0), B(3;1:6), C€(0:1;2), D(6:4;7). Haiinure:

a) KOOpJIMHATHI BEKTOPOB CA u @;

3. JlaHbl MaTpulbl A= -1
7

0) cKkaJsipHOE IPOU3BE/ICHUE CA CB u yroJl MeX/1y BEKTOpaMu CA u C_B;
B) BEKTOPHOE MPOU3BEACHUE BD CD;

r) 006éM tupamuasl ABCD

e) ypaBaenue npsimoir AC.

AKP No2 «Ilpedenvry
1. BeraucnuTth  mpeaens:
3 2 _ _ _
1 tim > 42—3x +2x 3 lim (x 7Z(x 23)(x 4) 5 tgnx
=2 x"—x-6 n— S5x"—=x"+11 =2 (x+2)
1, L
2. lin(}(l —4x)3* 4. lingxcthx 6. lirlno3)“l
2. UccnenoBaTh Ha HEMPEPHIBHOCTH (DYHKITUIO
x=3ecmu x<0
fx=_,
5 eciu x ()
AKP Ne3 «Ilpouzeoonan»
1. HaiiguTe nepByro MpOU3BOAHYIO OT  (DYHKITHIA:
_ 2 2 _
a) *7 1-257, 0) y=x cos3x, B) y=u—5 log, x+3

y = arccos5t + 7, X +2x+1
3
n V= 5 2arctg<4x2 + 3x)
2. CocraBbTe ypaBHEHHUS KacaTeIbHON K KpUBON XV = 4 B rouxe x,=1.

3.  Brruucnure npubmmkeHHO ) = Vx® +38 mpu X = 1,09

. cosdx—1
4.  Berumcamre mpeaen o npasuity Jonurans  lim

x—0 (e4x _1)2 )

AKP Ne5 «Cnyuaiinvie coovimusy
1. Tlo mumieHu npous3BoaUTCs TpU BeIcTpena. PaccmarpuBatores coObitust A, B, C — nonaganue

IIPU IEPBOM, BTOPOM U TPETheM BhIcTpenax. UTo 03Ha4yaroT COOBITUS A+B+C,AB+C,
2. B ypue 12 mapos. Cpeau 3tux mapoB 3 Genbix U 9 uepHbix. KakoBa BEpoSITHOCTb TOTO, UTO
Hay/auy BBIHYTBIH IIap OKa)keTcst OenbiM?



3. B pagmoctynuu tpu MukpodoHa. J{ms Kaxa0ro u3 NepBbIX IByX MUKPO(POHOB BEPOSATHOCTD
TOTO, YTO OH BKJIFOUEH B JAaHHBIN MOMEHT, paBHa 0,45, a s Tpetbero — 0,9. Haiitu
BEpPOSITHOCTh TOT'O, YTO B JIAHHBI MOMEHT BKJIFOYCHBI 2 MUKPO(OHA.

4. B mpogake UMEIOTCs OelTble 1 KOPUYHEBHIC SIIa B COOTHOIICHUH 2:3, MpUYeM
pou3BoaCcTBO 60% Genbix u 71% KOPUUHEBBIX ULl AATUPYETCS JHEM, MIPEALIECCTBYIOMIUM
JTHIO TIPOJIaXKH, & OCTAIILHBIC SIIA JATHPYIOTCS Oosiee paHHUMH duciiamu. [lokynaTensb
3aKa3bIBACT fiilla, 1aTUPyEeMble JHEM, IPEAIIECTBYIOIIUM JHIO MPOAAKH, HE3aBUCUMO OT UX
uBera. KakoBa BeposITHOCTB TOT0, YTO €My IIPOJIAIYT PEIIETKY OCIbIX SHIl?

5. IIpubop COCTOUT U3 MATH y3JI0B, KAXKABIA U3 KOTOPBIX MOXKET BHINTH U3 CTPOSI B TEUCHHE r0/1a
¢ BepositHOCThIO (),1. KakoBa BEpOATHOCTH TOTO, UTO B TEYCHHE T'OJla BBIMAYT U3 CTPOSI POBHO
2 y3na?

Ilpumepnvie unoueudyanvuvie domauwinue 3aoanus (M/13):

HJ[3 Nel «Mampuuywt. Onpeoenumenu. CJIAY»
3aoanue oghopmieno ¢ uoe UHMEPAKMUBHOZ0 MeECMA 8 NOCOOUU
Anmncumos, A. JI., bounapenko T.A., KameneBa I'.A. Matpunsl. Onpenenurenu. CucteMbl
JUHEHHBIX anreOpandeckux ypaBHEHHH [ DIEeKTPOHHEBIHN pecypce] : yuebHoe mocodue / MI'TY.
- Marnutoropck : MI'TVY, 2017. - 1 anektpon. ont. auck (CD-ROM). - 936VYP. - ISBN
978-5-9967-1000-3

http:/magtu.ru:8085/marcweb2/Found.asp

HJ[3 Ne2 «Ilpumenenue npou3e00HoIl 015 UCC1€008AHUA YHKYUID)
3x

. .

x°+9

2. Tlocrpoiite rpaguk HyHKIIUU C TOMOIIBIO TPOU3BOIHOM MIEPBOTO MOPSIIKA
y=—x"=3x>+9x+11.

3. HaiiguTte npoMeKyTKH BBITYKJIOCTH, BOTHYTOCTH U TOUKH Iepernda QpyHKIuu

y:2x—33\/x7.

4. HaiiguTe aCMHMITOTBI U IOCTPOMTE CXEMATUYHO TPAQUK QYHKIMH =

1. Halinute mpoMexyTKM MOHOTOHHOCTH U SKCTPEMYMBI QYHKIMA ), —

x}
(x + 1)2
2
5. Tlposenute monHoe UCCIENOBAHNE DYHKIMHU U IOCTPOUTE TPaduK ), — X -3x+3,
x-1
6. Ilpoeaute monHOE MccienoBaHNEe (PYHKIIMH U TIOCTPOTE Tpaduk
Inx

X

7. HaﬁI[HTe HauOobIIee U HANMEHbIIIEE 3HAYEHUS (bYHKI_II/II/I Ha OTPE3KE

y:8x+i2—15
X

L.
2
HJ[3 Ne3 «Heonpeodenennwtii unmezpany

BreraucianTs HCOMMPCACIICHHLIC NHTCTPAJIbI

3
1. L—x\/;+1a’x 2. 22— ! dx
3Wx 5 3+x° 25?3
ctg’x—6
3. 3 _ 4 dx 4. #dx
2-T7x . 2x sin” x
sin ——1
2x -1

5. x(3x2+1)4dx ——————dx
x“+2x+10


http://magtu.ru:8085/marcweb2/Found.asp

7. Vl—e'e'dx 8. ﬂdx,

(x-2)°
dx

9. xe dx, 10. —
x(x*+1)

11, dx 12 dx

Jx+3x +24x° ' cosxsin® x~
dx
(x+DVx® +2x—1.

HJ3 Ned «Onpeoenennslit unmezpa u e2o RPUIOHCEHU)
2 V4

1. (x* + %)dx. 2. Insin xdx
1 X 2
2. BBIUUCITUTB IJIOMIA(b PUTYPHI, OTPAHUYECHHON JIMHUSIMH
1) 3x—y=4, y> =6x

13

2) r=co2p, 0 ¢ %

X~ 2ood: y=3y 3
y =6sint;
3. BBIUMCIUTh JUIMHY AYTU KPUBOM, 33/1aHHON YpaBHEHUEM
1) y=Inx, V3 x 15
2) p=3e¥"", -7l2 ¢ 72
3) x=é'(cost +sint), 2 t
x= €' (cost —sint),
4. Berauciuth 00beM Tema, 00pa30BaHHOTO BpalieHneM BOKpyr ocu Oy Gurypsi,
OrpaHMYEHHOMN rpadukamu GyHKImiA x =3-y>, x=1> +1

Ilpumepnuie sapuanmeul pacuemuo-zpaguueckux pavom (PI'P):
PI'P Vel « Ilpeden. Henpepvienocmuy

6. Haitiure nipenensl QyHKITHI:

R e e V R Y C) C 2 ) 3) i 205
x> x—1 ’ x—2 x2—5x+6 ’ x413_m’
. 8+15x
X S5x—1
gy s 1n(1+4x); 5 fim 1. 6) lim
) i —=——— ) 5 x4 16 ) = 5x+6
b arctgg

7. Uccnenyiite GyHKINIO HA HETPEPHIBHOCTD, BBISICHUTE XapaKTep TOUEK pa3phiBa, CAeIanTe
yeprex rpaduka GyHKIUU
1

-, x<l1,

1 x—1
) flx)=8, 2) f()= (x-D% 1 x 3,
4, x> 3.

PI'P No2 «Ilpouseoonasn. Betuucnenuey



1. Haiitu npousBoaHbie U Au(GepeHIIHaIb IEPBOrO MOPSIKa
1) y= Tcosx

y= :
Sx+1
2) y=(2+5x)" —3cos7Tx,

3) y:g—4x arcsin x ,
4) y=(cosx)*.

2. Haiitu npon3BoiHy0 QYHKIMH, 3a1aHHOM HESIBHO e’ —5xe" —2xy+11=0.

x=3cost -5,

3.Haiiti npou3BoaHy0 (DyHKLUH, 3aJaHHON TapaMeTpUUYECKU
3
y=4t +5.

4. HaiiTu mpou3BOAHbBIE IEPBOTO MOpsaKa GyHKIIUU y= x’e’.

PI'P No3 «Ilpou3eoonasn evicuiux nopaokos. Ilpunoscenus npouzeoonoii»
. d d* . x=3t-1,
1. Haiigute Yoy —f byHKIMI: a) 0) y= 5V,
dx dx y=3t%;
2. a) Hanummre ypaBHeHHe KacaTeabHOM K mapabone ) = x° —4x+2 BTOuUKe C aBCIHCCON
x, = 0. Iocrpoiite rpaduk 1 KacaTeIbHYIO.

6) Hanmmumure ypaBHeHMe KacaTenbHOH K KpuBoii x° + y> —4x+2y—164 =0 B ee Touke C
koopauHatamu (7; 11). IlocTpoiiTe KpHUBYIO U €€ KacaTelbHYIO.

3. HaﬁZ[HTe HauOobIIee U HANMEHbIIIEE 3HAYEHUS (bYHKI_II/II/I Ha 3aIaHHOM OTPE3KE

f(x)=2x"—6x>—18x+7 x [-2:2].
o 1 3 2 o o
4. I/ICCJ'IeL[yI/ITe (1)yHKI_[I/II-0 y= gx —2x° Ha OKCTPEMYM H IIOCTPOUTE €€ CXEMATUUCCKHUUN

rpaduk.

(x=1)°
x*

5. IlpoBeauTe monHOE KCCIEA0BaHUE U MOCTPONTE rpaPuK GYHKIUU Y =

6. Beruucnure npenensl, COb3ys MpaBuio JlonuTans:
2x° —8x* +13x-10

3

a) lim
) =2 x? =2x> +3x—6

0) limx ln(e" —1).

x—+0

7. 3aBUCUMOCTbD IIyTHU OT BPEMCHHU IIpU HpHMOHHHeﬁHOM ABWKCHUU TOYKH 3a1aCTCA YPABHCHUCM

1
s=—t>+2t>-3,re § —OyIbBM,a { — BpeMs B C. BeIUMCIIHTE ee CKOPOCTh H YCKOPEHHE

B MOMEHT BpeMeHH ¢ = 4c.

PI'P Ned «Hacmmuvie npouseoomnsie»



1. Haiitu obnacTh onpeaenenus QyHKIMA — Z =

ln(l—x2 —yz)

-y

2. HaiiTu 3Ha4ueHUs YaCTHBIX MPOU3BOIHBIX QYHKIUH B 3aJaHHOMN TOYKE:

1

A) z=x" (1;1) b) z=ln(\/;+\/;) (;1).

2

. u .
3. Haiitu P ecn u = xy+sin(x+ ).

4. BpruuciuTh NpuOIMKEHHO \/ 5" +2,03° .

PI'P No8 «Teopus eeposamnocmeii»

1.

[Tpou3BoaUTCS 5 BBICTPENOB IO pe3epByapy ¢ TOPIOYHM, IIPHUEM pe3epByap Mociie NepBoro
[I0Ma/IaHus B HETO BOCILJIAMEHSIETCS], @ TIOCIIE BTOPOIO MOMNalaHusl B HETO — B3PbIBACTCSL.
BepositTHOCTh MONIaanust B pe3epByap npu KakoM BeicTpene paBHa 0,3. Haiitu
BEPOSITHOCTH TOTO, YTO pe3epByap OyAeT MOJOMKEH, HO HE B3OPBETCSL.

B cembe Tpoe nereii: 2 ManburKa U JeBouKa. JleTu urparot Ha KyxHe. BeposTHOCTb TOTO,
YTO MaJIbYUKH Pa3zo0bIOT MOCyAy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a myst neBouku — 0,4.
HaiiTu BeposiTHOCTB TOTO, YTO TIOCY1a OyeT pa3oura.

Caia monagaeT B MUIICHb IIPU OJHOM BBICTpEIE ¢ BeposTHOCTHIO 0,8, Marma — ¢
BeposiTHOCTBIO 0,7, a [Tama — ¢ BepositHocThiO 0,75. Cama BeicTpenui 2 paza, Maia — 3
pasa, [lama — 1 pa3, mocine yero B MUIIeHU ObLTO OOHApPYKEHO 0IHO OTBepcTHe. Kakosa
BEPOATHOCTH TOTO, UTO B MUILIEHb Nomnana Marma?

Pa3peiB  CBsA3M TMPOMCXONUT B OJHOM U3 3BEHBEB Tele(OHHOTO Kales.
MounTtép mocneaoBaTeIbHO IPOBEPSIET 3BEHbA, OOHApPYXKWMBas MECTO pa3pbIBa.
CoctaBuTh psAl pacrupeieieHus 4Yuciaa OOCISIOBaHHBIX 3BEHBEB, €CIHU
BEPOATHOCTh pa3pbiBa JJi1 KaXKIOr0O 3BEHAa TIOCTOSHHA U paBHA P.



IMPUJIOKEHUE 2

OueHoYHBIE CPeICTBA /1JIsl IPOBe/IeHUS POMEKYTOUHOI aTTecTaluu

a) HJ'[aHI/IpyeMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CPEACTBA JIA IIPOBECACHUS

NMPOMEKYTOYHOM aTTeCTALNM:

HNuankaro
Kon p
IOCTHIKEHUS
WHJIUKaTOpa
KOMIIETEHIINHU

O1neHOYHBIE CPEICTBA

OIIK-1 - Crioco6eH pemaTs 3a7auu MpoheCcCHOHATTEHON eI TEIbHOCTH, IIPUMEHSIS METOIbI

MOACIINPOBAHUA, MATEMATHYCCKOI'O aHaJIn3a, CCTCCTBCHHOHAYUYHBIC 1 O6HI€I/IH)K€H€pHI>IC 3HaHUuA

OIIK-1.1 Ucnonb3yer
CCTCCTBCHHOHAYYHBIC
3aKOHBI U ITPUHIUIIBL
IIpY peLICHUN
MMPAKTUYCCKUX 3a1a4d

TeopeTrnueckue BONpoCchl IK3aMEHOB

1 kypc 3uMHsS ceccusi (IK3aMeH)

1. Marpuupsl u neictBus Hag HUMU. CBOMCTBA JEUCTBUM

HaJ MaTpUIaMH.
2. Omnpenenmurenu | u I mopsakos. Omnpenenurenu n
IIOPSIAKA U UX CBOWCTBA.

3. Cuctembl JIMHEHHBIX aireOpanvyeckux ypaBHEHUH

(CJIAY) 1 ux 3anuch B MaTpUYHOM BHJIE.

OOpaTHas MaTpulla U €e BEIYUCIICHHE.

Pemenus CJIAY maTpuyHbIM METOJIOM.

®opmynsl Kpamepa

[Ipenen ¢pynkuuu B Touke. [Ipenen pynkuum B

6eckoneyHocTU. OTHOCTOPOHHUE TPEIEIbI.

8. beckoHeyHO Masble B OECKOHEYHO OOJbIINe PYHKINH,
CBsI3b MKy HUMHU. CBOICTBa OECKOHEYHO MAaJIbIX
byHKIHHA.

9. Teopemsl 0 npeaenax. PackpeiTie HeonpeaeneHHOCTEH.

10. 3ameyaTenbHbIE IPEIEIbI.

11. CpaBHEeHHE OECKOHEYHO MaNbIX (YHKIIUH.
DOKBHUBaAJICHTHbIE OECKOHEYHO MaJble (PYHKIIUHN U
OCHOBHBIE TeopeMbl 0 HuX. [Ipumenenue
BBIUMCJIEHUIO IPEJIEIIOB.

12. HempepbiBHOCTH (yHKIIMU B TOUKE. TOUKHU pa3peiBa U
UX KJIacCU(UKAIIHSL.

13. [IpousBoHas GyHKIUH, €€ TEOMETPUUECKUN U
(bu3nIeCKuil CMBICII.

14. YpaBHEeHHsI KacaTeIbHOU U HOPMaJH K KPUBOH.
JuddeperHumrpyemMocTs GYHKINU B TOUKE.

15. [IpousBoiHAsE CYMMBI, pA3HOCTH, IPOU3BEACHHUS,
gacTHOTO (yHKIUH. [Ipon3BOAHAS CIOXKHOU 1
oOpaTtHOH GyHKIUH.

16. lnddhepeHnmpoBaHrie HESIBHBIX U TapaMETPHISCKH
3ananHbIxX ¢yHkiui. Jlorapudmuueckoe
Qg pepeHIIpOBaHNE.

17. [Ipou3BOIHBIE BBICHIUX MOPSAKOB.

18. Anddepenunan pynxum. I'eoMeTpudecKkuii CMBICIT
muddepennrana. OCHOBHbIE TEOPEMBI O
mud depeHmnanax.

19. [lpumenenune nuddepeHimana K npruoIMKEHHBIM
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BBIUMCIICHUSIM.

20. OcHOBHBIE TeopeMbl U HEepeHIINATEHOTO HCUUCITICHUS
Posns, Jlarpanxa u Komn.

21.IIpaBuio Jlonurains.

22. YCIIoBHsI MOHOTOHHOCTH (PYHKIIUI. DKCTPEMyMBI
¢byukuii. HeobxonumMoe u 10cTaTOuHOE YCIIOBUS
IKCTpeMyMa (PYHKIIHH.

23. HauGonpliee 1 HauMeHbIIee 3HaYCHUS (PYHKITUH Ha
OTpe3Ke.

24. Beimykiocts rpaduka Gpynkuuu. Touku neperuoda.
Heo6xoanmMoe u 10cTaTOYHOE YCIOBUS TOYEK
neperuoa.

25. AcumntoTsl rpaduka GyHKINU.

1 kypc JeTHAA ceccus (IK3aMeH)
1. CkansgpHoe mNpou3BelIeHHE JABYX BEKTOPOB U €ro

CBOMCTBA.

2. BekropHoe mpou3BeleHHE [BYX BEKTOPOB M €ro
CBOMCTBA.

3. CMelIaHHO€ TPOM3BEACHUE TPEX BEKTOPOB U  €ro
CBOMCTBA.

4. OcHOBHas uaes AHAJIUTUYECKON r€OMETPUH,
MIPUMEHEHNE BEKTOPHBIX MPOU3BEICHUM.

5. Ilpsmas Ha miockocTtH. Pa3znnyHble BUIBI ypaBHEHUH
IIPSIMOM Ha IUIOCKOCTH.

6. YTroa Mexay HpsMbIMH Ha IJIOCKOCTH. PaccrosiHue ot
TOYKH J0 MPSIMOM Ha IUNIOCKOCTH.

7. Ilnockoctb B mpocTpaHcTBE. PasznuuHble  BHUJIBI
YPaBHEHUH INIOCKOCTH B TPOCTPAHCTBE.

8. Yroj mMexnay IJIOCKOCTSMHU. PaccTosiHue OT TOYKH 110
IIJIOCKOCTH.

9. Ilpsmas B mpocTpaHcTBe. Paznuunbie BUIbl ypaBHEHUH
IIPSIMOM B IPOCTPAHCTBE.

10. B3anmMHOe pacnosoxeHue IUIOCKOCTH U TpsIMOM B
IIPOCTPAHCTBE.

11. IlepBooOpa3nas. HeompeneneHHbId HHTETpal U €ro
cBoiicTBa. Tabnuila OCHOBHBIX HHTETPAJIOB.

12. OCHOBHBIE = METOJIbl ~ HMHTETPUPOBAHMS:  3aMEHa
MePEMEHHON 1 HUHTETPUPOBAHHE 110 YACTSIM.

13. OnpeneneHHblid MHTErpall Kak MpeAesl UHTETrpalbHOU
CYMMBI, €r0 CBOWCTBA.

14. ®opmyna Herotona — Jleitbnuna. OCHOBHBIE CBOWCTBA
OIIpe/IeJIEHHOT0 HHTETpaa.

15. BeluncieHue omnpeAeNneHHOro WHTerpaiga (3aMeHa
MepeMEHHOMH, WHTETPUPOBAHUE o YacTsIM).
WuTerpupoBaHrue 4YETHBIX M HEUYETHBIX (QYHKIHMHA B
CUMMETPUYHBIX Tpeieax.

16. HecoOCTBEeHHBIE UHTETPAIIBI.

17. F'eomerpudeckue u  (u3WYeCKHe  MPHIOKCHHUS
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ONPEEIEHHOr0 UHTErpaa.

18. DIJIeMEHTBI KOMOMHATOPUKH: MEPECTaHOBKH,
pa3MeIleHNs], COUETaHUS.

19. OCHOBHbIE MOHATHUSA TEOPUH BEpPOSITHOCTEM:
UCTIBITAHNE, COOBITHE, BEPOSITHOCTH COOBITHSL.

20. JleiicTBus Hag coOBITUAMU. AnreOpa COOBITHIA.

21. TeopeMsl CIOKEHUS U YMHOKEHHS BEPOATHOCTEH.

22. BeposATHOCTH MOSBICHUS XOTS ObI OJTHOTO COOBITHS.

23. ®opmyra MoHON BeposTHOCTH U popmyra baiieca.

24. Cxema bepnyinu, dbopmyna bepnyiun,
HAaWBEPOSATHEHIIICE YHCIIO TIOSBICHUN COOBITHS A B
cxeme bepnyiu.

25. IIpubmmkennsie popmysiel B cxeme bepHymm.

OIIK-1.2

Pemaet CTaHAAPTHBIC

npodeccroHaIbHbIE
3aJauu
PUMEHEHHEM
OO0IIENHKEHEPHBIX
3HaHUI

C

Ilpumepnsie npakmuyeckue 3a0anus 0 IK3IAMEHOE:
1. Pemnth Matpuunoe ypaBHenne X+3(A-B)=4C, rae
1 3 3 8 8 6
A= B= C=
-2 -4 -7 5 -39

9 9

2. PeminTh cucTeMbl IMHEHHBIX anredpandyeckux
ypaBHeHHi 1o opmynam Kpamepa, MaTpudHBIM METOJIOM,
MeronoM I'aycca:

3x, +4x, +2x, =3

2x,—x, =3x,=-3

X, +5x, +x; =2

3. JlaHbI KOOPAMHATHI BEPIIIMH THPAMHUIbI Ad A4,

A4(1,3;6), 4,(22;1), 45(-10;1), A4,(—4:6;,-3).

Haiitu:
1) nuay pedpa A, 2) yroi Mexmy peopamu Al y
A4, .
3) yron Mexy pedpom Ady oy TPaHbIO A4, 4, ; 4)
A A A .

TJIOIA/b TPAHU 5) 00BeM MHpPaMUJIBL.

4. B tpeyronbhuke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5)
HAaWTHU JUIMHY BBICOTHI U3 BEPILUHEI A.

5. Hanwucare kaHOHMYECKUE U TapaMeTpUUECKHe
YpaBHEHUs NPSIMOM, IPOXOIAILIEH Yepe3 TOUKU
M(2,1,-1) n K(3,3,-1).

6. CocTaBUTb ypaBHEHUE IIJIOCKOCTH, IPOXOAAIIEH
yepe3 Toukn A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jloka3arb, 4TO HPSMBIE NIAPAJIIICIIbHBL:

x+y—z=0
x+2 y-1 =z
3 2 1y x—y—-5z-8=0

8. Beiuucnure npeenst:

4 .
a) lim 1+4)zc X - 6) lim 3x arcsm%x ‘B
> x+3x"+2x x>0 cOSX —COS” X
. N2x-1-+5
lim—mM8M——

x—3 x_3
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o dy ¥ 4x—x?
9. Haitnure a’_ i GyHKUMA: a) y=e . 0)
X

x=ctg2t,
y = In(sin2¢).
10. BblymcauTe: (l — i)zg.
11. Haiftu Heonpeien€HHBIM  MHTErpa:

a) sin3x cosSxdx,0) _l-cosx . B)  (2x+5) e'dx.
(x—sinx)®

V2 xdx

2 \/)C2+5'

13. Haitftu mmomaas Gurypbl, OrpaHHYEHHOM

12. Bpluucnuth onpeaesieHHbIN HHTerpal

nuHuamu; X =4, y2 =4x.

14. Mpwn gocTaBKe ¢ 3aBoga Ha 6a3y 1000 pagMonprUeMHUKOB, Y
55 BbILW/N U3 CTPOA laMnbl. HaliTM BEPOSTHOCTb TOTO, YTO
B3ATbIN HayAa4y NPUEMHUK ByAeT UCNPaBHbIM.

15. IlpuHuMaem BEpOSTHOCTU POXKACHUS MaIbunKa U
JIEBOYKH paBHbIMU. HailTu BEpOSATHOCTH TOTO, UTO Cpen
10 HOBOPOXKIAEHHBIX 6 OKAXKYTCSI MAJTbYMKAMHU.

OIIK-1.3

[Ipumensier MeTo b1
MO/JICTIMPOBAHHUS U
MaTeMaTHIECKOTO
aHaIu3a I
peleHus 3aaa4y
TEOPETUYECKOTO U
MPUKJIAJHOTO
xapakrepa

Ilpumepnvle npuxknaonsle 3a0auu u 3a0aHus

3anaua 1. [IpoBepuTh, IeXKAT IM TOYKH A(L; 0;1) ,

B(4;4;6) C(2:2:3) . D(10;14;17)

MJIOCKOCTH.
3agaua 2. [Ipu nocTpoeHUHU BUCSYEr0 MOCTA YEPE3 PEUKY
«Tuxas» U BBIICHEHUU HA/ISKHOCTU COOPYKEHHUS,
CTYAEHTBI CTPOMOTPSAa CTOJKHYJIUCH C PELLIEHUEM
ClIeyIoIe 3aauu:

Tpoc, moJIBEMIEHHBIN 3a JIBa KOHIIA HAa OJITMHAKOBOU
BbICOTE, MeeT (opMy ayru napadoibl. PaccrosiHue Mexmay
TOYKaMHU KperuieHus paBHo 24 M. ['myOuna nporuba tpoca
Ha PacCTOAHUH 3 M OT TOUKH KperieHus paBHa 40 cm.
Onpenenuts rIyOMHY MPOruda Tpoca MocepeIHEe MEXTY
KPEIUICHUSMHU.

B OJJHOU

3agaua 3. Haiitu paboTy CHIIBI = (1, 2; 5)
AIIEKTPOCTATUYECKOT'O IOJIS, TI0 TIEPEMELICHHIO

M, =(0;4;2)
SHGKTpI/I‘leCKOFO 3ap;ma N3 TOYKHU

M2=(4; 7;4)

B TOUKY

. X—COSXx
3ananue 4. [TokaxwuTe, 4yTo npeen e HE MOXKET
OBITh BbIUKCIIEH 110 TipaBwity Jlonurans. Halaure aToT
Ipesen IpyruM CriocoOoM.
3aganue 5. 3aBUCUMOCTD ITyTU OT BPEMEHU MPHU

Hp?[MOJIHHGfIHOM ABVKCHUHN TOYKH 3a1aCTCA YPABHCHUCM




K HNupukarop
oA
JNOCTH>KCHUS OneHouHbIE CpesicTBa
AHOUKaTOpa

KOMIICTCHIINH

s=§t3+2t2—3,rz[e S-IyTb BM,a ¢ BpeMi B C.

Brrunciute ee CKOpPOCTH U YCKOPCHHE B MOMCHT BPEMCHU
t=4c.

3apaua 6. B napke arTpakiimoHoB ropoja N ouH u3
OTPE3KOB TPACKTOPUU JIBHXKCHHS T10€3]1a B
«AMEPUKAHCKHX TOPKaxX» MPEACTABISIET COOOM

CHHYCOHNY: s(t) = Asin(wt +@,)

HM3BECTHBIE YHCIIA.

OnpenenuTh yroia HaKJIOHA K TOPU3OHTY IMOCETUTENS
aTTpakiyoHa J[. B MOMEHT BPEMEHH 1 €T0 JBMIKESHUS 110
3TOMY OTpPE3KY.

3aganue 7. [Togymaiite, ¢ MOMOIIBIO CPEJCTB KAKOTO
pazziena MaTEMaTUKH MOXKHO PELIUTh CISAYIONIYIO 3a/1a4y.
«Jlnst yOopku cHera Ha yJlHIlax Topoja UCIONb3yI0TCs
cHeroyoopounsie MaHbel. OHU pabOTaIOT B TCUCHUE
CBETJIOT0 BPEMEHU CYTOK € 6 10 18 yacoB ¢ MOCTOSHHON
CKOpPOCTBIO YOOopku cHera 400 (M3/4). M3Menenue o0beMa
CHera, BBINAJAI0NIer0 Ha YIUIbI TOpo/ia B TOPOJIE B

TCYCHHUEC CYTOK, MOXXHO OIMMCATh

ds
£ 120 - 507,

YpaBHEHUEM dt rae S(e)_ 00beM cHera (B M?),
BBINIABIIETO 32 BpeMs ¢ (B yacax), 0 3 £24. B momeHT
BpemMenn’ = 0 Ha ynuiax ropoja jexut 1000 m* cHera.
YcTaHOBUTE COOTBETCTBUE MEXKIY BPEMEHEM ¢ U 00BEMOM

,Tne A, po 1 @ —

St

CHEra, JIEKAIEro Ha YIULax ropoja () o»
CocraBbTe MATEMaTUYECKYIO MOJIEIIb 3TOH 3aa4H U
pemmTe e€.

0) [Hopsinok npoBeeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJ I U KPUTEPHHU
OlleHMBAHMUSL:

[IpomexxyTouHass arTecTanusi MO AMCHUIUIMHE «MaTeMaTHKay BKIIIOYACT TEOPETHUYECKHUE
BOIIPOCHI, ITO3BOJISIONINE OIICHUTh YPOBEHb YCBOCHHUSI OOYUYaIONIMMHUCS 3HAHUN, U IPAKTUYCCKHE
3aJJaHus, BBISBIISIONINE CTEIEHb COOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, IPOBOAUTCS B hopMe
sk3amena (1 u 2 cemectp).

DK3aMeH I10 ﬂaHHOﬁ AUCHUIIIIMHE ITPOBOJUTCS B YCTHOI>'I (bopMe I10 5K3aMCHAllMOHHBIM 6I/IJ'IeTaM,
Ka)KIlI)If/'I N3 KOTOPBIX BKJIKOYACT 2 TCOPCTUUCCKHUX BOIIPOCA U ABA MMPAKTUYCCKUX 3adaHU.

IToka3zarenu u KPHUTECPUH ONCHUBAHUSA IK3aMEHA:

— Ha OLICHKY «OTJIMYIHO» — O6yanOIHHﬁCH ACMOHCTPUPYECT BBICOKUH YPOBCHB
C(i)OpMHpOBaHHOCTI/I KOMHGTGHHHﬁ, BCCCTOPOHHEC, CHUCTCMATHYCCKOC H I‘J'IY6OKO€ 3HaHHUC




yqe6Horo MaTcpuajia, CBO6OI[HO BLIIIOJIHACT ITPAKTHYCCKHC 3ad/laHUAA, CBO6OI[HO onepupyer
3HAHUSAMU, YMCHUSAMHU, [IPUMCHSACT UX B CUTyallUAX MOBBIIIEHHOM CI0KHOCTH.

— Ha OLICHKY «xXopouio» — O6y‘l31-0H.[HI>iCH ACMOHCTPHUPYCT Cpe,I[HI/Iﬁ YPOBCHBb
C(l)OpMI/IpOBaHHOCTI/I KOMIIETCHIIMM: OCHOBHBIC 3HAHUA, YMCHHA OCBOCHBI, HO JOOIIYCKAIOTCA
HEC3HAYNTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTH, 3aTpyAHCHUS IIPpU AHAJIWUTHYCCKUX OlCpaluix,
MEpEHOCE 3HAHUH U YMGHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHBIC CUTyalllHU.

— Ha OIICHKY «YAOBJICTBOPHUTECJIbHO» — 06yqa101u1/1171c;1 ACMOHCTPUPYECT HOpOFOBHﬁ YPOBCHBb
C(bOpMI/IpOBaHHOCTI/I KOMHGTGHHHﬁZ B X0AC€ KOHTPOJIbHBIX MepOHpI/IHTI/Iﬁ AOITYCKArOTCA OI_HI/I6KI/I,
MMPOABIACTCA OTCYTCTBHUC OTIACJIBHBIX 3HaHI/II>'I, YMGHHﬁ, HaBBIKOB, O6yanOIlIHI>'IC$[ HCIIBITBIBACT
SHAYUTCIBHBIC 3aTPYAHCHUA IIPU ONCPHUPOBAHHMU 3HAHHUAMHU U YMCHUSAMH IIPH HUX NCPCHOCC HaA
HOBBIC CUTyalllH.

— Ha OIEHKY «HEeYI0BJIEeTBOPUTEIbHO»— O0YJAIOIIHIACS JeMOHCTPUPYET 3HaHus He Oomnee 20%
TEOPETUYECKOI0 Marepualia, JOMyCKaeT CYIICCTBCHHBIC OIMMOKHA, HE MOXET I[0Ka3aTh
WHTEIJICKTYaIbHBIC HABBIKU PEIICHUS MPOCTHIX 33/1a4 WM HE MOXET MOKa3aTh 3HAHUS JIaxe Ha
YPOBHE BOCIIPOU3BEICHHSI U OOBSICHEHUSI HH(DOPMAITHH.



	 Оценочные средства для проведения промежуточной а

