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JIner akryaauszanumn padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM roy Ha 3aceqaHuu kapeapsl [IpukinagHoi MaTeMaTuku U UHGPOPMATUKU

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefqaHuu kapeapel [IpukinaaHoi MaTeMaTuku U HUHPOPMATUKU

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM roay Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lensimu ocBOeHUsI TUCHUILUIMHBI «MaTeMaTHKa» SBISIOTCSA: O3HAKOMUTH 00Y4aeMBbIX C
OCHOBHBIMHM TOHSITUSIMM W METOJAaMHU BBICIIEH MaTEMaTUKH, CO3JaTh TEOPETHYECKYIO U
MPAKTUYECKYI0 0a3y MOATOTOBKH CHEIHMATUCTOB K JIEATEIbHOCTH, CBA3aHHON C UCCIIEIOBaHUEM,
pa3pabOTKON M TEXHOJIOTHSIMHU IPOILIECCOB MOJYYCHHUS METAUIOB M CIIAaBOB, METAJUTMYECKUX
u3zienuii TpedbyeMoro KauecTBa, U OCHOBAaHHBIX Ha NMPUMEHEHHH MaTEMaTHYECKOIro aHaau3a U
MOJCIIUPOBAHUS.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

HNucnumuaa MaremaTika BXOAMT B O0S3aTENIBHYI0 YacTh Y4eOHOTO IJIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

Jucuunnuaa MaTemaTtrka BXOJUT B 6a30BYIO YacTh Y4eOHOTO IIaHa 00pa3oBaTeIbHOM
nporpammel. M3ydeHue MuCUUIUIMHBI 0a3UpyeTCs Ha IIKOJIBHOM KypCce MaTeMAaTHUKH.

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHUSI JUCIIUILTNH/TIPAKTHK:

dusnka

dusnyeckas XUMHS

MaremaTudecKuii aHaJIN3

AHanu3 yucinoBor HHGOPMAITHH

[InanupoBaHue SKCIEPUMEHTA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCUMILTUHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJIbTaThl 00y4eHus

B pesynbTrare ocBOeHHUS TUCHMILIMHBI (MOAyns) «MaremaTnkay 00ydarouIuiics 10KeH
007a1aTh CIeAYIOUMMU KOMIIETEHIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 CrnocobeH pemaTh 3agaydl NpOPecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJIMPOBAHUS, MATEMaTHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIE U OOLIEMH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnons3yeT €CTECTBEHHOHAYYHBIE 3aKOHBI W IPUHLMUIIBI [IPU PELICHUH
IIPAKTHUYECKUX 33124

OIIK-1.2 Pemraer cranpapTtHele nOpoQecCHOHATbHBIE 33aJaud C IPUMEHEHHEM
00IIeMH)XEHEPHBIX 3HAHUHI

OIIK-1.3 [IpuMeHsieT MeTOABl MOJEIUPOBAHMS M MAaTE€MaTHYECKOro aHaau3a IS
PEIICHMS 33144 TEOPETUYECKOT0 U IPUKIIAAHOIO XapaKTepa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KoHTakTHas pabora— 111,35 akaz. yacos:
—aynuropHas — 105 akaj. 9acos;
— BHeayuTopHas — 6,35 akaj. 4acos;

— caMocTosTenbHast pabora — 69,25 akan. 4acos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas 3 s
o | xomraxrHas pabota E 3 dopma TEKyIIEro
=
5 B aKaj. 4acax o Bun KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) £ B . P Kox
S 3 © | camocTosTenbHON |  ycreBaeMOCTH U
JUCLUTUTAHBI 5 [ . | KommeTeHIuN
@) s g £ paboThI MIPOMEKYTOUHOH
nab. | mpaxT. Q3
Tex. | o EaH 5 g aTTecTalMK
1. Jluneiinas anrebpa
- U3yuYeHHE
TEOPETHYECKOTO
Mmarepuana, -
11 Marpurpt u - BBINIOJIHEHNE | KOHCYJIBTHPOBAHUE,
OIIPEAEIUTENH. WHIMBUYAIBHOT O - IpoBepKa OIK-1.1
JleficTBUSI HAJ MaTpHIIAMHU. 4 8 JIOMAITHETO BBITTOJTHEHHS OIK 1'2’
Brrauciaenue 3a/1aHus, HWHJUBUYaIbHOTO OIIK 1' 3’
OIIPEAEIUTEIS. - TECTUPOBAHHUE JIOMAITHETO '
OO6parHas MaTpuLa YISt 3aJjaHusl,
CaMOKOHTPOJIS, - TECTHPOBAHHUE
1 - HUHTEPAKTUBHOE
TECTUPOBaHHE
- U3yuYeHHE
TEOPETHYECKOTO
MaTePHATA KOHCYJIbTHPOBAHUE,
1.2 Cucrembl JIMHEHHBIX BHH(&HGHI;G - IPOBEpKa
anreOpanvaecKux JIOMALLIHETo BBIIIOJTHCHUE OIIK-1.1,
YpaBHEHHUH. 2 4 (MpaKTHIECKOTO) JIOMAIIHEr 0 OIIK-1.2,
Crnioco6s1 pemenust CJIAY. 3:}1%““ wa OI1 (mpaKTHYECKOrO) OIIK-1.3
Wccnenoranue CJIAY. 3amanus Ha OII,
- IPOXOXKICHHE
- pe3ynbTaT
HWHTEPAKTUBHOTO
TECTHPOBAHHS
TECTUPOBAHHUS
Wroro no pazaeny 6 12
2. BBenenne B MareMaTUYECKUN
aHanu3
- MOJITOTOBKA K
MIPaKTHYECKOMY
3aHATHIO,
21 Mpesen - BeinosiHenue PI'P IIposepka
l'I.OCJ'IeZ[OBaTeJ'IBHOCTI/I p «IIpenenn. WHIMBUTYaJIbHBIX OIIK-1.1,
Tpexen  dynicuun ;))11{0171 1 4 8 HenpepbIBHOCTBY, 3aJlaHuH, OIlK-1.2,
nef) eMeHHog - COCTaBJIEHHE KOHCYJIbTallMHU 110 OIIK-1.3
P yueOHoit kapTel 0|  perienuto PI'P
TeMe (KpaTkas
CHCTeMaTH3aIHs
U3y4EHHOT0).




- IIOATOTOBKA K
NIPaKTU4CCKOMY

pabote

IIposepka
SAIVITHIO, WH/IMBUTYaJIbHBIX
2.2 HenpepbiBHOCTH - BelnonHeHue PI'P Saz[agnﬁ OIIK-1.1,
(dhyHKINHU OJTHOM 4 «IIpenenn. ’ OIlK-1.2,
. KOHCYJIbTAallUU TI0
HEPEMEHHON HenpepeiBHOCTEY, OIIK-1.3
pemenuto PI'P.
- cocTaBJIeHHE
. AKP .
Y4eOHOM KapThl 110
TeMe.
Hroro no pazzpery 12
3. Juddepenmmansaoe
ucuncineHne (QyHKIUM —OJHON
HEpPEMEHHOU
CamocTosiTeNnbHas
pabota c
JIUTEPATypOH —
3.1 3ajauu, npUBOASIINE K KOHCIICKT pasjiena
HNOHATUIO  NIPOU3BOAHOM. «3agaun,
Onpenenenue MIPUBOJIAIINE K
MPOU3BOJHON (QYHKIMH B HOHSITHIO
N IIposepka
touke. Juddepenuan, ero TIPOU3BOTHOMY, OIlK-1.1,
N KOHCIIEKTa.
reOMeTPUYECKUI CMBICII 4 0,3 - IIOJICOTOBKA K OIIK-1.2,
N KOHCYJIbTAILlH IO
T'eomerpuueckuii u MIPAKTHIECKOMY OIlK-1.3
N pewenuto PI'P
MEXaHUUYECKUI CMBICI 3aHATUIO,
MIPOU3BOIHOM. IIpaBuna - BeimoniHeHue PI'P
T hepeHIpoBaHUsI u «[IpousBogHas.
TalbnuIa IpOU3BOHBIX. Brrauncnenuey,
- COCTaBJICHHE
y4eOHO KapThl
«IIpousBogHAS.
- HOATOTOBKA K
MIPAKTUYECKOMY
SAHSITHIO KOHCYJIBTAallUU TI0
3.2 JIuddepeHunpoBanue ’ emenuto PI'P
HeHBH{)[ dbep IiliapaHHHX - BeMONHCRKE PTP I;I oBepka PI’ P’
napaMeTprUuecKu 3;{ aHHbI)z «Ipowssonmas. <<l'? OI/IZI:BO Hasi OIK-11,
b II){KHH I?II) A 2 4 BerunciieHue, BLEII/ICJIGI?I/IG». OIlK-1.2,
Y : - COCTaBJICHUE ’ OIIK-1.3
Jlorapugmunueckoe . yueOHas KapTa
udhepeHIpOBaHIE y1eGHOM KapTh! (poekT) 1o Teme
A P P ' «[IpousBoaHasn, P
3alIUTa
- IOJITOTOBKA K
samute PI'P
- HOATOTOBKA K
3.3 IIpousBoaHbIe u npakrnyeckoMy | Koncympramum nmo
muddepeHansl  BHICIINX 3aHATHIO, pewenuto PT'P.
MOPSAKOB. OcHOBHBIE - eeimostHenue PI'P|  Ilposepka PI'P
TEOPEMBI «IIpousBoHas «IIpouzBonHas
TuddepeHInaiIbHOro BBICIINX BBICIIIMX TOPSJIKOB.
HCUUCIICHUS: TEOpEMBbI HOPSIKOB. [Tpunoxenus OIIK-1.1,
®epma, Pomms, Jlarpanxka, 4 4 IIpunoxenns MIPOU3BOJHON, OIIK-1.2,
Komm. ®opmyna Teitnopa. HPOU3BOIHOMN», yueOHas KapTa OIIK-1.3
Dopmyna Teinopa. - cocraBieHue | (IIPOEKT) 1o TeMe —
IIpumenenue yueOHOM KapThl 3alIuTa
MIPOM3BOJIHBIX npu «I[IpousBoHas», AKP
BBIYUCIICHUU MPEETIOB. -[IOATOTOBKA K «IIpouzBonHas»,
IIpaBuno Jlonuras. KOHTPOJIBHOH 3amuta PI'P




- IIOATOTOBKA K

MIPAKTUYECKOM
3.4 HUccnenoBanue p y
. 3aHATHIO,
GyHKIMH ¢ [IOMOLIBIO
- BBINIOJIHEHNE
T PepeHIInaIEHOTO VI3 Tposepxa I3
HICHHCICHHA. Hpustaku «IIpumenenune «IIpumenenne
3HAKOIIOCTOSHCTBA P P
. MIPOM3BOJTHOM AJIsl | TIPOM3BOAHOM JUIS
BO3pacTaHusi U yObIBaHUA,
HCCIIEI0BaHUS HCCIIeI0BaHUS
BBIITYKJIOCTH M BOTHYTOCTH 1 2 6.8 F— F— OIIK-1.1,
(YHKIIMK Ha TIPOMEXYTKE. ' i i OIlK-1.3
5 N MOCTPOCHHUS MOCTPOCHHUS
KCTPEMYMBI  (yHKIIHi. rpadukoB» rpadukoB»
Haxoxnenune P ’ p .
HANMCHBIICNO " - cocrarnenue | I[Ipoepka yueOHOM
. y4eOHOH KapThl KapThI
HanOONbIIETO  3HAYCHUH
«IIpousBonHas
(yHKIMHM Ha 3aMKHYTOM
IIPU TOCTPOCHUU
MPOMEXYTKE.
rpaduka
QyHKIHN»
HWroro no pazaeny 6 12 15,1
HWroro 3a cemectp 18 36 15,1 9K3aMeH
4. UVHrerpanbHOe WCUYUCIICHUE
(YHKIMU OJHOH NepeMEeHHO
4.1 IlepBooOpazHast
(dhyHKUUS. - MOJITOTOBKA K
Heonpenenennsrit MIPaKTHYECKOMY
UHTETpaJl U €ro OCHOBHBIC 3aHATHIO,
CBOWCTBA. Tabmuna - BBINIOJIHCHHE
HEOIpeIeICHHbIX U3 - KOHCYJIbTAIIUH 110 OIIK-1.1,
HUHTETPaJIOB OT OCHOBHBIX 2 4 20 | «<Heonpenenennsl | pemenuto U3, OIIK-1.2,
AJIEMEHTAPHBIX  (PYHKIHH. W MHTETpAI, - npoBepka U3 OIlK-1.3
OcCHOBHBIE METOJIbI - COCTaBJICHHE
UHTErpupoBaHus. MeTobl y4eOHO KapThl
HETOCPEACTBEHHOTO «Metop
WHTETPUPOBAHUSI. UHTETPUPOBAHUS
HuTterpupoBanue 3aMeHON
- IOATOTOBKA K
MPaKTHYECKOM
4.2 OCHOBHBIE METOJBI P y
WHTETPUPOBAHUS SaHATHIO,
Wrre p Mp OBaHI/IC. - BBIMIOJIHEHHUE | - KOHCYJIBTAIMH T10
1] I/IFOIEI)OIEGT HYECKHX U3 pemerio M3, OIIK-1.1,
BE ) a)KeHMi/'lp 2 4 10 | «Heomnpenenenus! | - npoepka UJI3, OIIK-1.2,
p ) i uHTEeTpa», |- mpoBepka yueOHo# | OIIK-1.3
Hurerpuposanue e
OCTaBJIEHUE KapThI
HppaLMOHaIbLHbIX 2 .
o y4eOHO KapThl
BBIpaKECHHH.
«MeTobl
UHTETPUPOBAHUS
4.3 OmnpeneneHHbIi
- IOATOTOBKA K
HHTErpal. 3anaua OATo
PAKTHIECKOM
BBIYHCIICHHUS TUTOLIAIH pa ecKomMy
N 3aHSTHIO,
KPUBOJIMHEHHOMW Tpamnenuu
- BBHINIOJIHCHHE
" Jpyrue 3aJ1a4u, VI3 - KOHCYJIbTAIUU 1O
[NPUBOAAIINE K IIOHATHIO «ONPeaCnCHHbI pewmenuto /13,
OTIpEeIeIEHHOT0 WHTerpaa. HHTE Han Y ero - mposepka 1/I3,
Dopmyna P - MpoBepKa
H . MPUIOKEHUD?, OIIK-1.1,
ploTOHa-JIeiOHM1Ia. KOHCIICKTa
CRoii 3 6 3 |- camocTOsTENbHOE . OIlK-1.2,
BOWCTBa OINpPEIEICHHOTO «CBoiicTBa OIK-1.3
U3y4yeHHe -1.
MHTeTpana. nmeyan - HECOOCTBEHHBIX
CyHleCTBOBaHI/Ie KOI-E)CH(ZIE)T : HHTErpaJioB.
HepBOOOPa3HOI «ChofioTsa I[IpusHaku
HerepLIBHOfI (byHKI_II/II/I. HECOGCTBEHHBIX CXOAUMOCTH
3aMeHa TEepeMEHHOW U
UHTErpUPOBAHUE 1o MHTCTpasos.
IIpusnakn
gacTsM.  HecoOcTBeHHbIE
UHTETpaJIbL. [Ipuznaku CXOAMMOCTH)
Hroro no pazaeny 7 14 33




5. DJIeMeHTHI BEKTOPHOH
anreOppl YW aHAJIUTUYECKOU
TEOMETPUH
- IOJITOTOBKA K
MIPAaKTHIECKOM
5.1 TIlomatue BekTOpA. P Y IIposepka
3aHATHIO,
CkansipHOE€, BEKTOpHOE U HH/IMBUTYaJIbHBIX OIlK-1.1,
- BeimosiHeHue PI'P N
CMEIIaHHOE TPOU3BEJICHHE 1 2 12 3aJ[aHNH, OIIK-1.2,
«BekropHas
BekTOpoB. [IpuMeHeHue K KOHCYJIbTAIIUHU TI0 OIlK-1.3
anreOpa u
BBIYMCIIEHHSM. pewmenuto PI'P
aHATUTHYCCKAs
TEOMETPHSD)
- HOATOTOBKA K
MIPAKTUYECKOMY
3aHATHIO,
- BenosiHeHue PI'P
«BexropHas IIposepka
5.2 AHanuTnyeckas P POBCP
anrebpa u WHAWBHUIyaJIbHBIX OIIK-1.1,
reOMETpHs Ha IUIOCKOCTH. .
4 8 4 aHAIUTHYECKAS 3a/1aHMH, OIIK-1.2,
AHanuTHYEeCKas! TEOMETPHS
TEOMETPHS» KOHCYJIbTAaLlUH 110 OIIK-1.3
B IIPOCTPAHCTBE.
- COCTaBJIEHUE pewenuto PI'P
yueOHOM KapThI M0
TeMe (KpaTkast
CHCTeMaTH3aIHs
U3y4EHHOT0).
Hroro no pazaeny 5 10 16
6. Knaccuueckas Teopus
BEpPOSITHOCTEHN
- MOJITOTOBKA K
MIPAaKTHIECKOMY |- KOHCYJIBTUPOBaHHE
OIIK-1.1,
6.1 3JIeMEeHTHI 2 4 2 3aHATHIO, no pewmenuto PI'P, OIK-1.2
KOMOWHATOPUKH. - BemmoniHeHue PI'P - IpoBepKa Y
OIIK-1.3
«Teopus BbinoHeHus PI'P
BEPOSITHOCTEI»
6.2 Knaccuueckoe nmoHsiTHe
BeposTHocTH. CirydaiiHble
COOBITHSL. OcHOBHbBIE
- IOATOTOBKA K
TTOHSATHSL. Anrebpa
. MPaKTUYECKOMY
coowiThii.  Kmaccuueckoe,
3aHATHIO, - KOHCYJIbTUPOBaHHE
TEOMETPUUECKOE u
- BinosiHenue PI'P| mo pemenuto PT'P,
CTaTUCTHYECKOE «TeopHs DOBEDKA
ONPCACTICHII BEPOATHOCTH. BE OﬂTHECTeﬁ» BbIHOJ'I]i)-ICHI/II; PTP OIIK-1.1,
AxkcromaTtuka TEOpUH 3 6 3,15 p i OIIK-1.2,
. - HOATOTOBKa K | - TeCTUpOBaHHE 110
BeposTHOCTEe.  Teopemsl " OIlK-1.3
TecTHupoBaHHIO 1o [Teme "Knaccuueckas
CIIOKEHUSI M YMHOXKEHHS.
Teme Teopus
VYcnoBHas ~ BEpOSATHOCTb. " -
. Knaccuueckas BEPOSATHOCTEN
Dopmyna TIOJTHOM
Teopust
BEPOATHOCTH H (opMyIa on
L BEPOSITHOCTEH
Baiteca. Cxema bepnymmy,
npubmmkenns Jlammaca u
Ilyaccona.
Wroro no pazneny 5 10 5,15
Hroro 3a cemectp 17 34 54,15 SK3aMeH
Uroro no pucnumiuze 35 70 [69,25 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. Tpagunuonusie obOpa3oBaTelbHble TexHoJoruu. OpraHuzaius 00pa30BaTEIHLHOIO
mpouecca, IpeanojaraeT MNpsSMYK TPaHCISALMIO 3HAHUW OT IpenojaBaTeliss K CTYAEHTY
(MIpEeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MILTIOCTPATUBHBIX METOJIOB OOy4YeHUS).
YyeOHast NeATETBbHOCTh CTYJEHTa HOCUT B TaKMX YCJIOBHUSAX, KAaK MPaBHIO, PETPOIYKTUBHBIN
Xapaxrep.

®opmbl y4eOHBIX 3aHATHI:

- uH(OpMalMOHHAs JIeKUMs — T[OCJIEIOBaTeIbHOE M3JIOKEHHEe MaTepuana B
JUCIUTUTMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

- IPAKTUYECKOE 3aHSTHE, ITOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU U HABBIKOB 10
IPEJIOKEHHOMY aITOPUTMY.

2. Texuonoruun mnpoekTHOro oOydeHus. OOpa3zoBaTENbHBIN MpolecC MOCTPOEH B
COOTBETCTBUU C QJITOPUTMOM IIO3TAIHOTO PELUEHUS MPOOJEMHOM 3aJaydl WM BbIIOJHEHUS
yueOHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO Y4eOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
IPYNIbl CTYJ€HTOB, HAIIPABJICHHYIO HA BbIPAaOOTKY KOHIEMIMM, YCTAHOBJIEHHUE L€ U 3a1ad,
(bOpMYITUPOBKY O0XXKHJIa€MBIX PE3yJIbTAaTOB, ONpPEICICHUE MPHUHIMIIOB W METOJUK PEIICHUS
IIOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK JOCTYNHBIX MU ONTUMAJIbHBIX
pECypCcoB, MO3TAMHYIO peaju3aluio IJIaHa paboThl, MPE3EHTALMIO PE3yJbTaTOB Pa0OTHI, MX
ocMbIciieHHe U pediiekcuto. [IpumensieTcss B OCHOBHOM IS IIEPEX0/1a KOMIIETEHIIMU Ha YPOBEHb
BIIJICHUSI.

OcCHOBHBbIE TUITBI IPUMEHSAEMbIX HAMU B 00pa30BaTEJIbHOM JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbckuii MNPOEKT — CTPyKTypa npuOmmkeHa K ¢opmaTy HaydHOTO
UCCIIEIOBaHMsl (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbI, ONPEJCIICEHHE HAay4HOM MpoOJIeMsbl,
npeaMera U oOBeKTa HCCieloBaHMA, Lened W 3ajgad, METOAO0B, MCTOYHUKOB, BBIJIBHIKEHUE
TUTIOTE3bI, 0000IIEHNE Pe3yIbTaTOB, BBHIBOJIBI, 0003HAUYECHHE HOBBIX MpoOsem). PesympraTom
ABJIsieTCs yueOHast KapTa [0 MOYJI0 Hamleil 00pa3oBaTebHON MPOrpaMMBl.

TBOpYECKHIT MPOEKT, MNPEANOJaramiiii B OTJIWYHAE OT MPEIbIAYIIEr0, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYUMOMY «MaTeMaTUYECKOMY»
coObITHIO (Tpa3aHUK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJIbKO He(hopMalibHO, KpaCOYHO OpOpMIIEHHAS; BUACOPOIHK «S Haydy Bac pemarsb ...» U
T.IL

NudopmaninoHHblii  MpoeKT — y4yeOHO-TIO3HABATENIbHAs JESITENBHOCTb C  SIPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (IIOUCK, OTOOP U cHCTeMaTU3alus HHPOpMaLuU
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYAaCTHUKOB IPOEKTa C 3TOW MH(OpMalMel, ee aHalIu3 U
0000111eH1E 1, HAKOHEL], IPE3eHTAlUs 110 IPAKTUYECKOMY NMPUIIOKEHHIO).

4. UndopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelIbHbIE TEXHOIOTUU. OpraHu3anus
00pa30oBaTeNBFHOrO Mpolecca ¢ MPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOIPAMMHBIX Cpell U
TEXHUYECKUX CpPEACTB paboTel ¢ wHopmManue (MHPOPMAIMOHHYIO Cpeay YHUBEpPCUTETA
MOOAYC MOODLE).

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCIUTTIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. [llunaues, B. C. Beiciras maremaruka : yueOuuk / B.C. IllumaueB. — Mocksa :



NH®PA-M, 2019. — 479 c. — (Bsicmiee o6pazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-010072-2. - Teker : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/990716 .

2. Maremaruka : yueonoe mocodue / 0. M. Tanuios, JI. H. XKyp6enxko, I'. A. Hukonosa
[u np.] ; mox pen. JI. H. XypOenxko, I'. A. Hukonosoii. — Mocksa : UHO®PA-M, 2019. — 496 c.
— (Bricmiee oopazoBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - TekcT : 27€KTPOHHBIMN. -
URL.: https://znanium.com/catalog/product/989799

0) lonotHuTeILHASI TUTEPaTypa:

1. Marematuka B mpumepax H 3amadax . yde0. mocobue / O.M. ertspesa, JI.H.
XKypbenko, I'.A. Huxonosa, H.B. HukonoBa, C.H. Hypuea. — Mocksa : UHOPA-M, 2019. —
372 c¢. — (Bricmee oOpasoBanme: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr
anextpoHHbIi. - URL: https://znanium.com/catalog/product/989802

2. ®uxtenroisil, I'. M. OCHOBBI MATEMATHYECKOTO aHAIN3a ;| yueOHUK : B 2 yacTsx / . M.
Ouxrtenronsll. — 11-e usn., crep. — Cankr-IlerepOypr : Jlansb, [6. 1.]. — Yacte 1 — 2019. —
444 ¢. — ISBN 978-5-8114-0190-1. — Tekcr : oaekrponnsiii // Jlaub
3JIeKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/112051

3. ®uxtenrousil, I'. M. OCHOBBI MATEMATHYECKOTO aHAIN3a ;| yueOHUK : B 2 yacTsx / . M.
O®uxrtenronsll. — 10-e usn., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Yacts 2 — 2019. —
464 c¢. — ISBN 978-5-8114-0191-8. — Tekcr : onekrponnsiii // Jlaub
3JIEKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/115730

4. Ilunaues, B. C. 3agaunuk 1o BeICIICH Marematuke . yuebHoe mocobue / B. C.
lunaueB. — 10-e wm3n., crep. — MockBa | MHO®PA-M, 2020. — 304 c. — (Bwicmiee
oOpazoBanme). - [ISBN 978-5-16-010071-5. - Tekcr : onektpoHHsii. - URL:
https://znanium.com/catalog/product/1042456

B) MeToauyeckue ykazaHus:

1. I'paueBa, JI.A. DnemeHTHI JIMHEHHOH anreGpbl, BEKTOPHOM anreOpbl U aHATUTUYECKOM
reomerpun: YueOHoe rmocodue. - Marautoropek: 'OY BITO «MI'TY um. I'.'1. Hocoay, 2010 —
63 c.

2. Makcumenko, M.A. CoObITHsI 1 BepOoATHOCTB. YacTh 2: MeToj. ykas. - MarHUTOTOPCK:
'Oy BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenopanwue I10 Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH
MS Off'lce 2007 Ne 135 o1 17.09.2007 O6eccpouHo
Professional

7Zip cB000JIHO pactpoctpansemoe 10 0ECCPOYHO
Bpaysep Yandex |cBobGoaHo pacnpocrpansemoe I10 OCCCPOUHO

MS Office 2003 |, 135 1 17.09.2007 Gecepoano
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

IIpodeccnonanbHblie 6236l JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue kypca CchllIKa

[TouckoBast cuctema Axamemus Google
(Google Scholar)
HammmonansHas
UH()OPMAIIMOHHO-aHATU THYECKAsT URL.: https://elibrary.ru/project_risc.asp
cucreMa — PocCHMCKUM MHJIEKC HAYIHOT'O
DJIEKTPOHHBIE  pecypchl  OMOIMOTEKH
MI'TY um. I'.11. HocoBa

9 MaTepHa/IbHO-TEXHHYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIsl)

URL.: https://scholar.google.ru/

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKITIOUACT:

MatepuanbHO-TeXHUUYECKOe 00ecreueHre TUCIUIUTMHBI BKITIOYAET:

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIMOHHOT'O THIIA.

Jlocka, MylIbTUMEIMMHBIN IPOEKTOP, IKPaAH.

VY4eOHble ayauTOpUM JJs IPOBEAEHUS Ja0OpaTOPHBIX 3aHSTUH, TIPYNNOBBIX H
WHAUBUAYaAIbHBIX KOHCYIbTAIMMA, TEKYIIIETO KOHTPOJIS M IPOMEXYTOYHOM aTTECTAIUH.

[Mepconanbhbie KomibloTepsl ¢ maketom MS Office, Brixomom B IHTEpHET U ¢ 10CTYIIOM
B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTeNbHYIO CPEely YHUBEPCUTETA.

KoMmiuiekc TecToBbIX 3aJaHUM Al IPOBEACHHUS pPYOEKHOro M IMPOMENKYTOUHOI'O
KOHTPOJISL.

[Tomernenust 1715t CaMOCTOATEIHLHOM PaOOTHI 00YUAIOIITUXCSI.

[Mepconanbhbie KommbioTepsl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ 0CTYIIOM
B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPE/ly YHUBEPCUTETA.

ITomemenuss a1 XpaHeHUs W NPOPUIAKTHYECKOTO  OOCIYKMBAaHUS — y4eOHOro
000pyT0BaHUs.

HIkags! 11t XpaHeHUs] y4eOHO-METOANYECKON JOKYMEHTAIMH, y4eOHOT0 000pYy0BaHUS
Y y4eOHO-HarJIsJHBIX TOCOOHI.

MpumepHsbie aydumopHbie KOHMposbHbie pabomol (AKP):

AKP Nel «Mampuuypbl. Onpedenumenu. C/IAY. AHanumuyeckas 2eomempus»

1. BrluucIUTh ONpEAeTUTEH:

_ 6131
’ )—122'

3 -2 5
[x1+3x2+x3=0

2. Pemmts cuctemy ypaBHenuit Mmetogom Kpamepa: J —x, 4 2x,+2x, = -3

[3){1 - 2x,+5x,=-2

3. JlaHbl MaTpHIIBI A=[_ 12 ] u B=[5 B 2} . Halimute matpuity 4 - B .
7 -3 3 2

4. Jlamsi toukn A(-1;-1;0),B(3;1;6), C(0;1;2), D(6;4;7). Haiinure:

—_ —

a) KoopauHaThI BeKTopoB CA u CB

—_— — _— —

0) cxansipHoe npoussenenue C4 -CB  u yron mexay Bektopamu C4 u CB

_—

B) BEKTOpHOE mpousBeaeHne BD x CD
r) 00béM mupamuasl ABCD
e) ypaBHeHwue npsmoir  AC

AKP No2 «[lpedenbi»



. Bbluncnntb npeaensi:

3 2
X+ 3x° +2x X=7)x=-3)(x—-4 tg 7x
1. lim —— 3. lim ( )4( 2)( ) 5. lim ™
>-2 X" -X-6 no o 5x - x"+11 X2 (X + 2)
L 1
2. lim (1-4x)* 4. lim xctg 5x 6. lim 3*!

x—>0 x—>0 x—>1-0

. UccnepoBsaTb Ha HeNpPepbIBHOCTb GYHKLMIO

(X -3 e x<0

() =4

L5x eciu x>0

AKP Ne3 «[1lpou3sodHasn»

1.

2.

3.

4.

Hanaute nepsyto Npon3BOAHYIO OT  QYHKUMIA:
— A1 - 2 X - 3x+2
X=N1-25t, 6) Y =X-C0S3X, ) y=—"""_5.l0g,x+3

a)
242 1
y = arccos 5t + &, X+ X+

b 2arctg (4x2 + 3x)

3
X+
=5
r) y
CocTaBbTe ypaBHEeHMA KacaTeNbHOM K Kpusoit XY = 4 B Touke X, =1.

Bblunmcante NpuUbANKEHHO Y = x° +8 npu X = 1,09

. cos 4x -1
Bbluncnute npepen no npasuny Jlonutana  lim

x— 0 <e4x _1)2 '

AKP Ne5 «Cay4aliHble cobbimusa»

1.

Mo MuLEeHN Npou3BOAMTCA TPWU BbicTpena. Paccmatpusatotca cobbitua A, B, C — nonagaHve npwu

nepBom, BTOPOM U TPETbEM BbICTPE1AX. Y710 03HauatoT cobbITHA A+B+C,48 +C ?

. B ypHe 12 wapos. Cpeau 3Tux wapoe 3 6enbix 1 9 YepHbIX. KaKoBa BEpPOATHOCTb TOrO, YTO HayZauy

BbIHYTbI LIAP OKaxkeTca 6enbim?

B paguoctyammn Tpn mMKpodoHa. [Ana Kaxaoro U3 nepsbix ABYX MUKPOPOHOB BEPOATHOCTb TOFO, YTO
OH BKJ/IIOYEH B ZaHHbI MOMeHT, pasHa 0,45, a gna TpeTtbero — 0,9. HaliTu BeposTHOCTb TOTO, YTO B
OaHHbIN MOMEHT BK/IHOYEHbI 2 MUKPOGOHa.

B npogaxke nmetroTcsa 6esble U KOPUYHEBbIE ANLLA B COOTHOLWEHMM 2:3, NpMyem npounssoacTso 60%
6enbix U 71% KOpPUYHEBBIX AWL, AaTUPYETCA AHEM, NPesLUecTBYOWMM AHI0 NPOAAXKM, @ OCTaslbHble
ANua gatupytotca 6onee paHHUMUM yucnamu. MoKynaTenb 3akasbiBaeT AlLa, AaTUPYEMble AHEM,
NpeALwecTBYOWMM AHIO NPOAAXKM, HE3aBUCMMO OT MX LBeTa. KakoBa BEpOATHOCTb TOro, YTO emy
npoaasyT peweTky 6enbix amu?

. anGOp COCTOUT M3 NATU Y3208, Ka)K,D,bIl)ll N3 KOTOPbIX MOXEeT BbINTU U3 CTpoA B Te4yeHue roga C

BepoATHocTbio 0,1. KakoBa BepOATHOCTb TOTO, YTO B TEYEHME rofa BbliayT U3 CTPOs POBHO 2 y3na?

MpumepHsbie uHOUBUAyanbHbIe domawiHue 3adaHusa (M43):

na3 Nel «Mampuysl. Onpedenumenu. C/IAY»



3adaHue odhopmaeHo 8 sude UHMepPAKMUBHO20 mecma 8 nocobuu

AHucumos, A. /1., BoHaapeHko T.A., KameHesa I.A. MaTpuubl. Onpegenntenn. Cuctembl IMHENHbIX
anrebpanyecknx ypasHeHuin [DNeKTPOoHHbIN pecypc] : yuebHoe nocobue / MITY. - MarHUTOropcK :
MITY, 2017. - 1 anekTpoH. ont. guck (CD-ROM). - 336YP. - ISBN 978-5-9967-1000-3

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

na3 Ne2 «lMpumeHeHue npou3eodHoii 05 Uccnedos8aHusa pyHKYuUii»

1. Haiaute npoMeKyTKM MOHOTOHHOCTU U 3KCTPEMYMbI GYHKLUUK 3x

y = :
x> +9

2. Moctpoite rpadunk GyHKLUM C MOMOLLbIO MPOM3BOAHON NEPBOro MOPAAKA y = —x* — 3x? + 9x + 11 -

3. HaliguTe NpomerKyTKW BbIMYKNOCTU, BOTHYTOCTU U TOUYKK nepernba oyHKUMmM vy = 2x — 33/x? .

3

4. HaihguTte acMMNTOTbI M NOCTPOMTE CXEMATUHHO rpaduK GyHKUMK y = .
2
(x+1)

2
A X" -3x+3
5. TposeaunTe nonHoe nccieaosaHne GyHKLMM M NOCTpOMNTe rpaduK y _ —
X —
6. [poBeauTe NONHOE UCCNeaoBaHMe GYHKLUM U NOCTPoNiTe rpaduK
In x
y = — .
X
A 4
7. Haitpute Hanbonbluee N HAUMEHbLUEE 3HaYeHNA GYHKUMK g, 4 ;5 HaoTpeske L,
X 2

na3 No3 «HeonpedeneHHblli uHmMe2pan»

BbluMCAUTL HEONPEaeNeHHble MHTerpansbl

3
1-J' ! —X\/;+1dx 2-J' 22— ! dx
3x 5 3+ X" 24/x%-3

( W ;
R — 4.] 2" By
Vo -7x sm(z—xflm sin * x
\ L5 J)
S.Jx(3x2+1)4dx 6..[de

x% +2x +10

7. J'\/l—exexdx 8. I4X—+33dx,
(x - 2)
_ dx
9. xe de, 10. _
.[ '[x(x2+l)
dx dx
11. , 12. —_—
NPT oos xon 7


http://magtu.ru:8085/marcweb2/Found.asp
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dx
J.(x+1)\/x2 +2x-1.

U3 Ne4 «OnpedeneHHblli uHMezpan U e2o npusaoxdceHus»

2 T

1
1. J'(xz +—)dx. 2. Iln sin xdx
1

X 2

2. BboiumcanTtb nnowasb Gurypol, orpaHUYEHHOM INHUAMM

1) 3x-y=4, y° =6x

z
2) r=cos 2¢, 0<@<—
6
(x = 2cos ¢,
3) ¢ y=3(y23)
|y = 6sin ¢;

3. Bbl4MCAUTb A4JIMHY AYTY KPUBOM, 3a4aHHOM YpaBHEHUEM

1) y=i x, \/;SxS\/IS.

3p /4

2) p=3e"", —xl2<@<n/2

x =e'(cos t+sin 1),

3) rl2<t<r.

x =e'(cos t—sin 1),
4. Bbluncnutb o6bem Tena, 06pa3oBaHHOro BpalleHnem Bokpyr ocu Oy Gpurypbl, orpaHUYeHHOM

rpadukamm GyHKUMIA x =3 -y’ , x =y +1

MpumepHbie sapuaHmel paciemHo-2paguyeckux pabom (PrP):

PrP Nel « lpeden. HenpepbieHOCMb»

6. Hangute npeaensl pyHKUMA:

2 2
X(x" +2x-1 X—2)(x +2x+ 2 _ _
1) lim g, 2) lim ( Z( ), 3) jm 22V X

X x —1 X 2 X —5x+6 13- 4/8+ X

X 8+15 x

sin —-In(1+ 4x 3 1 . 5x -1
) i 27); 5) im [ - — ); 6) ||m( W

m . >ax-4 x"-16 ) x> 5x +6 )

X -arctg —

6

7. Uccnepyite GyHKUMIO Ha HEMPEPBLIBHOCTb, BbIACHUTE XapaKTep TOYEK pa3pblBa, cAenainTe YepTex
rpaduKka GyHKLUUK



- X <1
1 x-1
1) f(x)=8*°, 2) f(x)=4(x-1)°% 1<x<3
} 4, X >3
|
PrP Ne2 «llpou3eodHas. BoivucneHue»
1. Haittv npom3ssogHble 1 anddepeHumansl NnepBoro Nopaaxa
7cos X
1) y = ’
5x +1
2) y=(2+5x)" —3cos 7x,
7
3) y=——4x-arcsin x,
3
4) y=(cos x)*.
2. HaltiTv npon3BoAHYI0 PYHKLMM, 33A4aHHOM HEABHO e’ —5xe  —2xy +11 =0.

o o [x =3cos t -5,
3.HalTn nponssoaHyto GYHKUMMK, 3a4aHHON NAapaMeTPUUECKHU

1 ;
ly =4t +5.

4. HaliTn npon3BogHble NepBoro NopaaKa GyHKUUm y=x"e

PrP Ne3 «llpou3e0o0Has ebicuiux nopsAoKoe. lMpunoxiceHus npou3eooHoii»

d 2 x=3t-1t°,
1. Hangute v n zy bYHKUMI: ) 6) y= 5&.
dx dx y =3t%;

o 2 o
2. a) HanuwwuTe ypaBHEHWe KacaTe/IbHOM K Napabone y = X~ — 4X + 2 B TouKe c abcumccoit

x, = 0. MocTpoiiTe rpaduk 1 KacaTenbHyio.

6) HanuwmnTe ypaBHeHMe KacaTeNbHOM K KPUBON X~ + y° —4x + 2y —164 =0 B ee TOUKe C

KoopanHatamu (7; 11). MocTpoiiTe KPUBYIO U ee KacaTeslbHYyto.



3. Hangute Hanbosbluee N HauMmeHbllee 3HavyeHNs GYHKLUKU Ha 3aaHHOM OTpe3Ke

f(x)=2x" —6x" —-18X+7 xel[-2;2].

. 1 o .
4. Uccnepyiite PYHKLUMIO y = —X° — 2x° Ha SKCTPEMYM M NOCTPONTE ee CXeMaTUUeCcKmii rpaduk.
3

(x -1)°

2
X

5. MpoBeguTe nonHoe nccnenoBaHne U NocTpoiiTe rpaduk PyHKUMKN  y =

6. Bolumncaute npegenbl, UCNOAb3YA NpasBmno Jlonutana:

2x’ - 8x" +13x -10

a) lim - -
x2>2  x" —2X" +3x-6

6) lim x-In(eX —1).

Xx—+0

7. 3aBUCMMOCTb NYTU OT BPEMEHM MPU NPAMOMHENHOM ABUMKEHMM TOUKM 334aETCA YpaBHEHNEM
1 3 2

s=—t +2t°-3,r4e s —nNyTbBM,a t — Bpems B C. BbluncanTe ee CKOPOCTb M YCKOPEHWe B
3

MOMEHT BpemeHu t = 4c .

PIrP No4 «HYacmHoie npou3eodHbie»

In(l—x2 - y2)

-y

2. HanTn 3HauyeHKnA YacTHbIX NPOU3BOAHbIX GYHKUMI B 3a4aHHON TOUKe:

1. Haintn obnactb onpepseneHuna yHKUmMmM  z =

1

A) z=x" (12) B) z=1In ('\/;4'\/;) (1:1).

2

3. Havitn

-, ecm u=xy +sin( x+y).

ox

0

4. BblYMCAUTb NPUBANMKEHHO \/5 "™ 42,037,



PIrP No8 «Teopus sepoamHocmeli»

1. IIpou3BoauTcs 5 BBICTPEINIOB 110 pe3epByapy ¢ TOPIOUUM, IPUUYEM PE3EPBYAP IOCIIE IEPBOTO

MONaJaHMUs B HErO BOCIJIAMEHSETCS, a IIOCJI€ BTOPOTro MOIAIaHUsl B HETO — B3PhIBACTCS.
BepositHOCTh MoOMaianus B pe3epByap npu Kaxkom BoicTpene pasHa 0,3. Halitu BeposiTHOCTB
TOTO, 4TO pe3epByap OyneT MOJ0XIKEH, HO HE B3OPBETCH.

B cembe Tpoe aereii: 2 manbuuka u 1eBouka. Jletu urpatot Ha KyxHe. BeposTHOCTB TOrO, 4TO
MaJbYMKH Pa300bIOT MOCYTy COOTBeTCTBeHHO paBHa 0,7 u 0,8, a nisa neBouku — 0,4. Halitu

BEPOSTHOCTH TOTO, UTO MOCy1a OyzeT pazoura.

3. Carma nmonajaer B MUIIICHB ITPH OJHOM BBICTpeEIIe ¢ BeposiTHOCTHIO 0,8, Marma — ¢
BeposTHOCTHIO 0,7, a [Tama — ¢ BepositHocThIO 0,75. Cama BeicTpenui 2 pa3a, Mama — 3 pasa,
[Tama — 1 pa3, nocie yero B MuilieH! ObUIO OOHApPYKEeHO OAHO oTBepcTue. KakoBa
BEPOSITHOCTH TOT'O, YTO B MUIIICHH Momnana Marma?

4. PaspbiB

nocnenoBartesibHO nposepsaeT

CBA3M MPOUCXOAMT B
3BEHbA, OOHapyKuMBaa MecTo paspbiBa. CocTaBuTb paf

OAHOM M3 3BeHbeB TenedpoHHOro Kabena. MOHTEpP

pacnpeageneHna 4dumcna O6C1'IE,EI,OBaHHbIX 3BEHbEB, €C/In  BEPOATHOCTb pa3pbiBa ON1A

Kax4o0ro

3BEHa TMOCTOAHHaA WU

paBHa p.

MMPUJIOKEHHE 2

OuneHovHnblie Cpeacrea AJisi MpoOBECACHUSA l'lpOMC?KyTO‘lHOi;I aTrreCcralumn

a) Ilnannpyembie pe3y1bTaThl 00y4eHUs] H OLCHOYHBIE CPEACTBA [IJIsl IPOBEACHHUSA

l'lpOMe)KyTO‘IHOﬁ aTreCcranmum:

K Nupukarop
on
JOCTH>KECHUS OneHouHbIE CpeCTBA
WHIUKATOpa
KOMIICTCHIIN

OIIK-1 - Crioco6eH pemaTh 3aauu MpohecCUOHATbHON e TeTbHOCTH, IPUMEHSS METO 1B
MOJICIMPOBAHMSI, MATEMaTHYECKOT'O aHAJIN3a, €CTECTBEHHOHAYUYHbIE U OOIIEMH)KEHEPHbIE 3HAHUS

OIlIK-1.1 Ucnonszyer Teopernyeckue BONPOCHI IK3aMEHOB
€CTECTBEHHOHAYYHbIE
3AKOHEI ¥ PMETHIIEL 1 kypc 3uMHsIsI ceccusi (IK3aMeH)
1Ipy pCIICHNH 1. Matpuupl 1 aeiictBus Hajg HuMu. CBOMCTBA AeicTBHI
IMPAKTUYCCKUX 3a1a4 HaJ MaTPULIAMMU.
2. Ompenemurenu | u |l mopsakoB. Omnpenenurenu n
MOPSAZIKA U UX CBOICTBA.
3. Cucrtembl JHMHEWHBIX aureOpandyeckux ypaBHEHUN
(CJIAY) 1 ux 3anuch B MAaTpUYHOM BHJIE.
4. OOpaTHas MaTpulia U €€ BIYUCIICHHUE.
5. Pemenus CJIAY maTpu4HbIM METOIOM.
6. Dopmynsl Kpamepa
7. Ilpenen pynkiuu B Touke. [Ipenen ¢pyHkiyu B
6eckoHeyHoCTU. OTHOCTOPOHHUE TIPEIEIbI.
8. beckoHe4YHO Majble 1 OECKOHEYHO OOoJbIINe (PYHKIUH,
CBs3b MeX Ay HUMH. CBONCTBA OECKOHEYHO MAJIbIX
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(GyHKIHH.

9. Teopewmsl 0 ipeaenax. PackpbiThe HEONPEIETCHHOCTEM.

10. 3ameyarenbHbIE TIPEIETIbI.

11. CpaBHeHHE OECKOHEYHO MasbIX (DYHKIIMH.
DOKBHUBAJICHTHbIE OECKOHEUHO MaJible (DYHKIIMH U
OCHOBHBIE TEOPEMBI 0 HUX. [[puMeHeHne K BEIUUCIICHHIO
IIPENIETIOB.

12. HerpepbIBHOCTb (PYHKIIMH B TOUKE. TOUKH pa3pbiBa U UX
KJIacCU(pUKaLs.

13.IIpousBoaHas (PyHKIMHU, €€ T€OMETPUUECKUI U
(bU3NIECKU CMBICIL.

14. YpaBHEHHUs KacaTeIbHON U HOpMAJIU K KPUBOIA.
HuddeperunpyemMocTs GYHKIIUN B TOUKE.

15. IIpou3BoHAs CyMMBI, pa3HOCTH, IPOU3BEICHUS,
gactHOTrO QpyHKIUH. [Ipon3BogHast CIIOKHON 1 0OpaTHOM
GbyHKIUH.

16. InddepennmpoBanre HEIBHBIX U TAPaMETPUICCKH
3aJaHHbIX QyHKUMi. Jlorapupmudeckoe
Qg depeHIpoBaHue.

17.1Ipon3BOogHBIE BEICIIUX MTOPSAIKOB.

18. lupdpepennman pynkunu. I'eomerpudeckuii cMbICi
muddepentmana. OCHOBHbIE TEOPEMBI O
muddepennmanax.

19. [Ipumenenue nuddepennnana Kk mpruOIMHKEHHBIM
BBIYHCIICHUSM.

20. OcHOBHBIE TEOpPEMBI AUPPEPEHIINATHLHOTO UCUUCIECHUS:
Ponns, Jlarpanxa u Komm.

21.IIpaBuito Jlonurans.

22. Y cnoBUs MOHOTOHHOCTH (DYHKIIMHA. DKCTPEMYMBI
¢dbynkumii. Heo6xommMoe 1 10CTaTOYHOE yCIOBUS
SKCTpeMyMa (QYHKIUH.

23. Haubosb1iee u HauMeHblee 3Ha4eHNs (PyHKINUN Ha
OTpE3KE.

24. BemmykiiocTs rpaduka ¢yHkiuu. Touku neperuoa.
Heo6xoanMoe u 1ocTaTOYHOE YCIOBUS TOYEK Meperuoa.

25. AcuMnTOTHI rpaduka QyHKIHH.

1 Kypc JieTHss ceccusi (IK3aMeH)
1. CkansgpHO€ TPOMU3BEIAECHHE [BYX BEKTOPOB U €r0

CBOMCTBA.

2. BexTopHoe mpou3BeAEHUE JBYX BEKTOPOB M €ro
CBOMCTBA.

3. CwmemaHHoe TMPOU3BEACHHE TPEX BEKTOPOB M €ro
CBOICTBA.

4. OcHOBHas nues AHAJIMTUYECKOMN TeOMETPUH,

IIPUMEHEHHUE BEKTOPHBIX TPOU3BEACHUN.

5. Ilpsmasg Ha 1uiockocTH. Pa3inuHble BHUIBI ypaBHEHUI
NPSAMON Ha TIIIOCKOCTH.

6. Yroa Mexay npsMbIMHM Ha INIOCKOCTH. PaccrosiHue or
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TOYKH J0 IPSIMOM Ha INIOCKOCTH.

7. Ilmockocts B mpocTpaHcTBe. PasnuuHble  BUABI
YPaBHEHUH IIJIOCKOCTH B IIPOCTPAHCTBE.

8. Yrosm Mexay INIOCKOCTAMH. PaccTosHMe OT TOYKH O
IIJIOCKOCTH.

9. Ilpsmas B mpocTpaHcTBe. PaznuuHble BUIbl ypaBHEHUN
IIPSIMOM B IIPOCTPAHCTBE.

10. B3aumMHOE pacroyioKEHHE IUIOCKOCTH M IPSMOM B
IIPOCTPAHCTBE.

11. IlepBooOpa3Has. HeompeneneHHbld HHTErpal M €ro
cBoiicTBa. Tabnuila OCHOBHBIX HHTETPAJIOB.

12. OCHOBHBIE ~ METOABl  HHTEIPUPOBAHUA:  3aMEHa
IIEPEMEHHON U UHTETPUPOBAHUE 110 YACTSIM.

13. OnpeneneHHbld MHTETpaJl KaK IMpeAesl UHTErpalbHON
CYMMBI, €r0 CBOKCTBA.

14. ®opmyna Herotona — JleiiOnuma. OcHOBHBIE CBOICTBa
OINPEIIEIICHHOT O UHTETpaa.

15. BbluuciieHne OIpeesieHHOro MHTerpajga  (3aMeHa
IIEPEMEHHON, WHTEIPUPOBAHUE 1o YacTsM).
WuTerpupoBaHue 4YEeTHBIX M HEYETHBIX (YHKIMHA B
CUMMETPUYHBIX IIpeIeiax.

16. HecoOGcTBEeHHBIE HHTEPAJIBI.

17. I'eomeTpuueckue u ¢duznueckue IPUIIOKCHUS
ONPEJIEIICHHOT O UHTETpaa.

18. DJIEMEHTHI KOMOWHATOPUKH: [IEPECTAaHOBKHU,
pa3MeIleHNs], COYETaHUSI.

19. OCHOBHBIE IOHATHS TEOPUH BEPOSATHOCTEN: NCIIBITAHUE,
coOBITHE, BEPOATHOCTH COOBITHS.

20. [leficTBus Haa COOBITHAME. ANreOpa COOBITHIA.

21. TeopeMsl CIIOKEHUS U YMHOKEHHSI BEPOSATHOCTEN.

22. BeposTHOCTB MOSBICHUS XOTSI ObI OJTHOT'O COOBITHSL.

23. dopmyna nonHoOM BeposiTHOCTU U popmyna baiieca.

24. Cxema bepnymin, dopmyna bepnymn,
HauWBEPOSTHEUINIEE YUCIO TOSBIECHUW COOBITHS A B
cxeme bepnyim.

25. Tlpubnmxennsie Gopmyibl B cxeme beprymu.

OIlK-1.2

Pemraer CTaHOApTHBIC

npodeccuoHanbHbIe
3a7a4yn
IMPUMECHCHUEM
00IIEenHKXEHEPHBIX
3HAHUU

C

Hpumepubte npakmuu4eckue 3a0aHUs O IK3AMEHOE.

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

103 3 8 8 6
A= B = C =
-2 -4 -7 5 -3 9
’ ’ .
2. Pemuth cucTeMbl TMHEHHBIX aareOpandecKux

ypaBHeHU# 110 popmynam Kpamepa, MaTpuaHBIM METOJIOM,
metozioM ["aycca:
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[3x, +4x, +2x, =3

lel—xz—?axS:—S

{xl +5X%X, + X, =-2
3. JlaHbI KOOPJAMHATHI BEPIIMH MUPAMUIBl i f2Ashe
A (1,3;6), A (2;2;1), A, (-1,0;1), A, (-4;6;-3). o
L(13:6), A, (2:2i1), A (-L01), A, ( ) Haiton
1) amuny pebpa “%:;  2) yron mexmy pebpamu % u
AA, .
3) yron Mexy pebpom % mrpampio MMM 4)

A A, .

TIJIOIA/Ib TPAaHU 5) 06beM MUpaMuU/IbI.

4. B tpeyronbHuke ¢ Bepmuaamu A(2,1), B(5,3), C(-6,5)
HaWTH JUTMHY BBICOTHI U3 BEPIIUHBI A.

5. Hammcare kaHOHMYECKHE U TTapaMeTPUUECKUe
ypaBHEHUS IIPSAMOH, IPOXOIALIEN Yepe3 TOUKH
M(2,1,-1) u K(3,3,-1).

6. CocTaBHUTH ypaBHEHUE TUIOCKOCTH, TIPOXOSIICH Yepe3
touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jlokasatrp, 4TO MpsMbIE MapaljieNIbHbIL:

(x+y-2z=0

[Xx-y-5z2-8=0

8. Beiuucnure npenenst:

1+ 4%x - x* ‘6) i 3x -arcsin 2x
—_— > im ———

;B) o V2x-1-45

x>0 .cos X — COS "~ X x> 3 x -3

a) iim

2 4
oo X+ 3XT 4+ 2X

. d . x—x?
9. Haiinure Y s pyHKImii: a) y =" . 6)
dx

[x = ctg 2t,
iy = In (sin 2t).

10. Beraueauts:  (1-i)” .
11. Haiitu HeonpeAenEHHbIM HHTErpat: a)

J‘sin 3x - cos 5xdx,6)j 1-cos x dx.B) J'(2x+5)-exdx.
(

X — sin x)°

< Vo xdx
12. BeIYUCTUTH ONpeAeTICHHbBIN HHTETpaj [ —
2

2
x +5

13. Haittu tuomaaes  (urypel, OrpaHUYeHHOM
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2
JIMHUSIMUA: X =4, y = 4x.

14.Tlpu  nmocraBke ¢ 3aBoga Ha  Oazy 1000
paaMONPUEMHHUKOB, V 55 BBIIUIM U3 CTPOs Jiamnbl. Hailtu
BEPOSITHOCTH TOTO, YTO B3SATHIM HAyAauy MPUEMHHUK Oynier
HCIIPABHBIM.

15. [IpuHMMaeM BEpOSITHOCTH POXKJICHUSI MAJIbYUKaA U

NeBOUYKU paBHbIMU. HaiiTu BeposTHOCTH TOTO, uTO cpeau 10
HOBOPOXKJICHHBIX 6 OKaXKyTCsl MAJIbYMKAMH.

OIIK-1.3

[Ipumensier MeTo b1
MOJICTTMPOBAHUS U
MaTeMaTHIECKOTO
aHaJIW3a JIJIst
peleHus 3aaa4y
TEOPETUYECKOTO U
MIPUKJIAIHOTO
Xapakrepa

Ilpumepniuie npukiaonvle 3a0a4u U 3a0aHUs

3axaua 1. [IpoBepuTh, J€XKAT JIH TOUKH AL 0:1)

B(4;4;6) c(2;2;3)

1 g D(10;14;17)

B OJTHOM IJIOCKOCTH.
3anauva 2. [Ipyu noCcTpOEHUH BUCSYETO MOCTA YEPE3 PEUKY
«Tuxast» 1 BBISICHEHUU HAaACKHOCTU COOPYKCHUA,
CTYAECHTBI CTPOMOTPAIA CTOJIKHYJINUCH C PEIICHUEM
cleayrouen 3a0auu:

Tpoc, moJiBeIeHHBIN 3a JIBa KOHIIA HA OJITMHAKOBOW BBICOTE,
nmMeet popmy nyru napadbossl. PaccTosiHue MEXTy TOUKaMu
KperuieHus paBHo 24 M. 'myOuna nporuba Tpoca Ha
paccTosiHuu 3 M OT TOUKH KperyieHus paBHa 40 cMm.
Omnpenenuts rIyOUHY Mporuda Tpoca MoceperHe MexXIy
KpETUICHUSIMHU.

3agaua 3. Haiitu paGory cumer © = (L 2:5)
AJIEKTPOCTATHYECKOTO TOJIs, TIO IIEPEMEIIEHUTO

INEKTPUUYECKOTO 3apsiia U3 TOUKH M, =(0;4;2)

M, =(4,7;4)

B TOUKY

X — COS X
lim ——
3ananue 4. [lokaxxute, 4YTO e X + s X HE MOXKET
OBbITH BbIUKCIIEH 1O npaBuity Jlonutans. Haitaure stot

npeaes ApyruM CnocoOoMm.

3aganue 5. 3aBUCUMOCTD ITyTH OT BPEMEHU NpU
MPSIMOJIMHENHOM JBMKEHUH TOUKH 3a/1a€TCS1 ypaBHEHUEM
l 3 2
s=—t +2t° -3,TIe s-MyThBM,a t BpeMs B C.
3
Bbruuciure ee CkopocTh M YCKOPEHHE B MOMEHT BPEMEHHU
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t=4c.

3agaua 6. B napke arrpakimonos ropoaa N onus u3
OTPE3KOB TPACKTOPUHU ABUKEHUS M10€3/1a B «AMEPUKAHCKUX
ropKax» IpecTaBisieT CO00 CUHYCOUTY:

= 4 sin +
s(t) SinC @ t+9,) e 4, (o U (0 — U3BECTHBIE YHCIIA.
OrnpenenuTth yroia HaKJIOHa K TOPU30HTY MOCETUTEIS
aTTpakiroHa J[. B MOMEHT BpeMeHH {1 ero IBMXEHHS 110
3TOMY OTPE3KY.

3aganue 7. [logymaiite, ¢ MOMOLIbIO CPEACTB KAKOTO
paszena MaTeMAaTUKU MOXKHO PELIMTh CIEAYIOILYIO 3a1a4y.

«J1nst yOOpKu cHera Ha yJHIax Topojia UCTONb3yIOTCS
cHeroy0opouHble MamuHbL. OHU padOTAIOT B TEUCHUE
CBETJIOTO BPEMEHU CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSIHHOM
CKOpocThio yoopku cHera 400 (Ms/‘-l). N3menenune oobema
CHeTa, BBITIIAFOIIET0 Ha YIUIBI TOPOJia B TOPOJIC B TCUCHUE

ds
£ 120 - 507,

CYTOK, MOXHO OITMCAaTh YPAaBHCHUCM dt rac

(1)

vacax), 02r£24. B momenT Bpemenu ! =0 Ha ynumax

3
— o0BeM cHera (B M”), BbITIaBIIETo 3a Bpems t (B

3
ropoaa nexuT 1000 M~ cHera. Y CTaHOBUTE COOTBETCTBHE
MeX1y BpeMeHeM t 1 00beMOM CHera, JiexkKalllero Ha yauax

S() »

ropozaa

CocraBbTe MATEMAaTUYECKYIO MOJIEIb 3TOM 3a7a4H U
pemmTe e€.

0) ITopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH

OIICHUBAHUA:

HpOMC)KYTO‘-IHaSI aTTecTalMs MO JUCHUIUIMHE «MaTeMaTuka» BKIIIOYaeT TCOPCTUUCCKHUC

BOIIPOCHI, TIO3BOJISIONINE OLCHUTh YPOBEHb YCBOCHHUSI 0OYUYaIOIIMMUCS 3HAHUHM, U MPAKTHYECKUE
3aJJaHMsl, BBISBIIAIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaJIeHUI, TPOBOAUTCS B (popme

sk3ameHna (1 u 2 cemectp).

DK3aMeH M0 JaHHOM TUCHUIUIMHE IPOBOIUTCS B YCTHOW (hopMe 1O K3aMEHALMOHHBIM OHIeTaM,

KaKIbIH U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCA U [1BA IPAKTHUECKUX 3aJaHMSL.




IloxazaTtenu u KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTJHYHO» — OOydaloluics JIeMOHCTPUPYET BBICOKHUH  YpOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHYeCKoe U TIy0oKoe 3HaHue
y4eOHOTr0 MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX MOBBIIIICHHOW CIIOKHOCTH.

— Ha OIICHKY «X0POII0» — 00yYaoIIUicsl JEMOHCTPUPYET CPEAHHI ypoBEeHb CHOPMUPOBAHHOCTH
KOMIIETCHIIHIA: OCHOBHBIC 3HAHMSI, yMEHUS OCBOCHBI, HO JIOMYCKAIOTCS HE3HAYUTEIBHBIC OINOKHY,
HETOYHOCTH, 3aTPYJHEHHUS NPHU AHATUTUYECKUX OIEpalusix, MepeHOCe 3HAHUW M yMEHUU Ha
HOBBIC, HECTAHIaPTHBIC CUTYAIUU.

— Ha OLICHKY «Y/AOBJICTBOPUTEJBbHO» — O0Yy4YalOIIUNCA JIEMOHCTPUPYET NOPOTOBBIH YPOBEHD
c(OPMHPOBAHHOCTH KOMIIETEHIIUI: B X0/1€ KOHTPOJIBHBIX MEPOTIPUATHI TOITYCKAIOTCS OLIHOKH,
IPOSIBIISIETCS. OTCYTCTBHE OTACIbHBIX 3HAHWH, YMEHUH, HaBBIKOB, OOYYArOIINUNACS HCIBITHIBACT
3HAUUTENbHBIE 3aTPYJHEHUS NIPU ONEPUPOBAHUU 3HAHMSIMH M YMEHMSIMM IPU MX MEPEHOCE Ha
HOBBIE CUTYallUH.

— Ha OIICHKY «HeY/JA0BJeTBOPUTEILHO»— 00yJaIoIuiics JeMOHCTpUpYeT 3HaHus He 6oiee 20%
TEOPETUYECKOI0 MarepHualia, JOIMYCKaeT CYIICCTBCHHBIC OIMMOKHA, HE MOXET I0Ka3aTh
WHTEJUICKTYaJIbHbIC HABBIKM PELICHUS MPOCTHIX 3aJla4 WJIM HE MOXKET IMOKa3aTh 3HAHUS JTaKe Ha
YPOBHE BOCIIPOU3BEICHHS U OOBSICHEHHSI HH(POPMAIIHH.



