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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kadeapsl [IpukiaaHON MaTeMaTUKu U HHHOPMATUKU

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3acefqaHuu kapeapsl [IpuknaaHoit MaTeMaTuku U UHPOPMATUKU

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acemanuu kageapsl [IpuKITaaHON MaTeMaTHKU U HH)OPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
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 CILIAaBOB, 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:

[InanupoBaHue dKCIIEpUMEHTA

AHanu3 4ucinoBor HHGOPMAITH

MarteMaTH4eCKU aHaIN3

dusnyeckas XUMHS

duzuka

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 CTYJIEHTOB, HAIIPABJICHHYIO HA BbIPA0OTKY KOHIEMIMM, YCTAHOBJIEHHUE LI€JeH 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 : yueonuk / B. C. Illumaye. — MockBa :



NHOPA-M, 2024. — 479 c. — (Bsicmiee 06pa30BaHHe) — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - Teker : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2085943  (mara oGpamienus: 02.04.2024). — Pexum
JIOCTYTIA: IO TIOJITHCKE.

2. Maremaruka : yueoHoe nocooue / FO. M. Jlanunos, JI. H. XKyp6enko, I'. A. HukoHnoBa
[1 np.] ; mox pen. JI. H. XKypbenxko, I'. A. Hukonosoii. — Mocksa : UH®PA-M, 2022. — 496 c.
— (Bricmiee o6pa3oBanue: bakanaspuar). - ISBN 978-5-16-010118-7. - TekcT : 31€KTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1818645 (mara o6parenus: 02.04.2024). — Pexum
JOCTYTIA: TIO TIOJIITUCKE.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. MaremaTtuka B mpumepax H 3agadax : yueb. mocobue / O.M. [ertspesa, JI.H.
Kyp6enxko, I'.A. Hukonona, H.B. Hukonosa, C.H. Hypuea. — Mocksa : UHDOPA-M, 2019. —
372 ¢. — (Bwicmiee oOpaszoBanue: bakamaspumar). - ISBN 978-5-16-011256-5. - Tekcr :
anekTponnsd. - URL: https://znanium.com/catalog/product/989802  (mara oOpamieHus:
02.04.2024). — Pesxxum focTyrma: Mo MmoAImucKe.

2. ®uxtenroibil, I'. M. OCHOBBI MaTeMaTHYECKOTO aHaaM3a | y4eOHuK | B 2 yactsax / I'.
M. ®uxrtenronbll. — 11-e m3a., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Yacts 1 — 20109.
— 444 c¢. — ISBN 978-5-8114-0190-1. — Tekcr : onektpoHubii //  JlaHb
NIEKTPOHHO-OMOMoTeynass cucrema. — URL: https://e.lanbook.com/book/112051  (nmara
obpaienus: 02.04.2024). — Pesxum A0CTyMa: 1 aBTOPU3. [TOJIH30BATEICH.

3. ®uxrtenroinsll, I'. M. OCHOBBI MaTeMaTHYECKOTO aHaIu3a | y4eOHuK : B 2 yactsx / I
M. ®uxrtenronsl. — 10-e u3zg., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 2 — 2019.
— 464 c¢. — ISBN 978-5-8114-0191-8. — Tekcr : oanekrponnsii // Jlanp
DNIEKTPOHHO-OMOMmoreunass cucrema. — URL: https://e.lanbook.com/book/115730  (mara
obpaienus: 02.04.2024). — Pexxum goctymna: /it aBTOPU3. MOJIb30BATEICH.

4. 1lunaues, B. C. Bamaunuk mo BbIcIel MaTemaTuke . ydeOHoe mocodbue / B. C.
MunaueB. — 10-e u3g., crep. — MockBa : UHOPA-M, 2024. — 304 c. — (Beicuee
oOpazoBanmue). - ISBN 978-5-16-010071-5. - Tekcr : osnektponHsii. - URL:
https://znanium.com/catalog/product/2124772  (nara ooOpamenus: 02.04.2024). — Pexum
JIOCTYTA: MO TOMHCKE.

B) MeToauyeckue ykasaHus:

1. AbpamoBa, .M. DneMeHTHl BEKTOpHOW anreOpbl M aHAIUTHYECKOH TeOMEeTpHUU:
MeTtoauueckue yka3zaHus IS CTyeHTOB | kKypca Bcex crienuanpHocTed. — MI'TY, 2008. — 16 c.

2. Axmanoga, 3.C. Heomnpenenennsiit uarerpai: Terpaas-koncnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, M.A. Kpuele u mnoBepxHoctu 2 mnopsaka. Ilomsphas cucrema
koop-auHart. [Ipaktukym — Marauroropck: 'OY BITO «MI'TY um. I'.1. Hocoay, 2009. — 19 c.

4. TopsueBa, H.A. Teopuss QpyHKIMI KOMIJIEKCHOTO IMEpeMEHHOro: MeToauueckue
yKa3aHWsl W BapHaHThl WHIWBHUIYaJTbHBIX 3aJaHUN I CTYJCHTOB BCEX CIEIHUAIBHOCTEH —
Marunutoropck: 'OV BITIO «MI'TY um. I'.'11. HocoBay, 2011. —28 c.

5. I'paueBa, JI.A. OnpeneneHHbIN UHTETPANL: METOIUYECKHUE YKA3aHUS ISl CTYICH-TOB —
Marnutoropck: 'OY BITIO «MI'TY um. .. HocoBay, 2010 - 12 c.

6. I'paueBa, JI.A. DreMeHTHI TUHEHHOUN areOphl, BEKTOPHOH anreOpsl U aHATUTUYECKON
reomerpun: YdyeOHoe nocodue. - Marauroropck: 'OY BIIO «MI'TY um. I'.11. Hocoay, 2010 —
63 c.


https://znanium.com/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/2124772

7. I'yruna E.M. JlaGopaTopHblii pakTHKyM 10 ctatuctuke ¢ npuMmeHenneM EXCEL: Meroa.
yKa3. JJIg JJa0OpaTOpPHBIX pabOT MO MaTeMaTUYeCKO# cratuctuke.- Marautoropck: 'OY BIIO
«MI'TY um. I''M. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonnueckuii ananu3: MeToaudeckre yKa3aHus U BapHAHTHI 3aJaHUI
JUIS CAMOCTOSITEIbHOM paboThl M KOHTPOJISI 3HAaHUH cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, U.A. CoObITHsI B BEpOATHOCTh. HacTh 2: MeTo. yka3. - MarHUTOropck:
'Oy BIIO «MI'TY um. I'.11. Hocosay, 2010. — 25 c.

10. Masuenko, E.II. IlpowsBomnas u muddepennuan dyakmuu. I[IpakTukym.-
MarnuTto-ropck: I'OY BITIO «MI'TY um. I''1. Hocoay, 2010. — 38 c.

11. Masiuenko E.I1. MccnenoBanue GyHKIMA W mocTpoeHue rpadukoB. IIpakTukym. —
Marnutoropck: 'OY BIIO «MI'TY um. I'.'1. HocoBay, 2011. —20 c.

12. Caymkumna H.®. KomOunatopuka. CoObiTHe u BeposTHOCTh. Yacte |
KomOunaropuka. Anredpa coObiTHi: MeToi. ykKa3aHUs 1O JUCHUIUIMHE «MaTemaThkay s
cTyneH-ToB | kypca Beex crienmanbHocteil. — MI'TY, 2007. — 17 c.

') DIEKTPOHHBIE PECYPCHI:

1. AxmanoBa 3. C. HeomnpeneneHHbIi UHTETpall: OT TEOPUHU K MPAKTHKE [DIEKTPOHHBII
pe-cypc]: yuebnoe mocodue / 3. C. AkmanoBa ; MI'TY. - Marauroropck: MI'TY, 2015. — 1
9JIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304 .pdf&view=true. — Makpoo0OwekT. — CBemenus aoctynHbl Takxe Ha CD-ROM.

1. AnanuTHyeckas reoMeTpus [DaekTpoHHblid pecype]: npaktukym / T. I'. Ky3una, O. C.
Annpocenko, T. B. Mopo3zosa, O. B. IlerpoBa; MI'TY. — Maruutoropck, 2010. — 114 c. : un
TaldI. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/10689
18/313 .pdf&view=true. - MakpooOBEKT.

2. AnucumoB A. JI. Marpuel. Onpenenurenu. CUCTEMbI JIMHEHHBIX alreOpandeckux
ypaBHEeHHI [ DeKTpoHHbBIH pecype]: yuebHoe mocobue / A. JI. Auucumos, T. A. bonaa-penko, I'.
A. Kamenesa ; MI'TY. - Maruautoropck: MI'TVY, 2017. - 1 snekrpon. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139
107/3361 .pdf&view=true. - MakpooonekT. - ISBN 978-5-9967-1000-3.

3. bonmapenko T. A. HuTerpanpbHOe HCUUCIEHHE (QYHKUMU OJHOW IepeMeHHOH
[Dnek-TponnbIii pecype] : yuebHoe mocodue / T. A. Boumapenko ; MI'TY. - MarHuToropck:
MI'TY, 2017. - 1 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342 .pdf&view=true. - MakpoooOnekr. - ISBN 978-5-59967-1001-0.

4. bynerueBa C. B. MaremaTtuka: mpeaenbl U HENPEPHIBHOCTh (PYHKIIUH OJTHOM
nepemMeH-Hou. [IpakTukym [ DaeKTpoHHBIH pecypc]: yueoHoe nmocodue / C. B. BynbrueBa; MI'TV.
- Maruaurtoropck: MITY, 2017. - 1 osaekrpon. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338 .pdf&view=true. - MakpooobekT. - ISBN 978-5-59967-1002-7.

5. beikoBa M. B. [uddepenunansubie ypaBHEHUs [DIEKTPOHHBINA pecypc] : yueOHOe
noco-0ue / M. B. BeikoBa, H. A. Kacosa, H. 1. Kumaiikuna. - Marautoropck: MI'TY, 2012. - 1
DIIEKTPOH. OIIT. JTUCK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119
343/1045 .pdf&view=true . - MakpooOBEKT.

6. M3ocora JI. A. OcHOBBI MaTEMaTHYECKOTO aHAIM3a [ DIEKTPOHHBIN pecypc] | yueOHoe
nocobue. Y. 1. luddepenunansHoe ucurcienue GyHkuun oguoi nepemennoii / JI. A. U3ocosa,
JI. A. I'paueBa ; MI'TY. - Maruutoropck : MI'TVY, 2015. - 1 snekrpon. omnt. auck (CD-ROM). -
URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcataloques/1/1123
012/1400 nAdf&view=triie



https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400

- MakpooOBeKT.

7. Koporenkass B. A. ®yHKIIMH HECKOJBKUX TMEPEMEHHBIX [DJIEKTPOHHBIA pe-cypc]| :
yuebHoe mocodue / B. A. Kopotenkas, 1O. A. M3Bekos ; MI'TY. - Marauto-ropck : MI'TVY, 2015.
- 1 AIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164 .pdf&view=true. - MakpooOBEKT.

8. Teopus BeposSTHOCTEH U MaTeMaTHUYECKasi CTATHCTUKA: SJICKTPOHHOE yueOHOe TTocodue
U MPaKTHKyM C J1abopatopHbiMu pabotamu [DnektponHbiii pecype] / A. B. Msocos, JI. A.
N3ocoBa, JI. A. I'paueBa, E. M. I'yruna. - Marautoropcek : MI'TY, 2013. - 1 s5iek-TpoH. ONT. AUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/11189
48/931 .pdf&view=true. - MakpooOBbeKT.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenoanue N
1o Ne noroBopa Cpox AeCTBUS JIUIICH3UN
MS Office 2007 |\, 135 11 17.09.2007 GecepouHo
Professional
7Zip cB000JTHO pacrpoctpansemoe [10 0ECCPOYHO
FAR Manager cB000HO pacnpocTtpansemoe [10 OECCPOUHO
Bpaysep Yandex |cBo6omaHO pacipoctpansemoe 10 06eccpoyHO
IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HasBanue xypca Cchblika
HammonansHas MH()OPMAIMOHHO-aHATATHICCKAS URL:
cucrema —  Pocculickuii  MHIAEKC  HAay4HOTO TR . .
wriposans (PUHLY) https://elibrary.ru/project_risc.asp
[TouckoBast cucrema Axagemus Google (Google URL: https://scholar.google.ru/
Scholar)
Poccuiickas I'ocynapcTBenHas oubmmoteka. |https://www.rsl.ru/ru/4readers/catalog
Karangoru ues/
DnexTponHblie pecypcsl oubmmorexkn MI'TY um. I'.W.|https://host.megaprolib.net/MP0109/
Hocosa Web

MexnyHapoaHas 0a3za MOJHOTEKCTOBBIX >KYpHAJIOB
Springer Journals
9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

http://link.springer.com/

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931

MarepuanbHO-TEXHHUECKOE 00ecrieueHUe JUCUUIUINHBI BKITIOUAET:

VueOHble ayUTOPHUH JUTS IPOBEACHUS 3aHATHH JISKITHOHHOTO THIIA.

Jlocka, MylIbTUMEUIHBIN IPOEKTOP, SKPaH.

VYueOHble ayquTOpUHM JJIsl TPOBEACHUS JaOOPATOPHBIX 3aHATHH, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIBTAIM, TEKYIIET0 KOHTPOJIS K IPOMEXYTOYHOM aTTeCTaIIH.

[Tepconanbhbie kommbloTepsl ¢ makerom MS Office, Beixogom B IHTEpHET 1 ¢ 1OCTYIIOM
B 3JIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEeIbHYIO CPEly YHHBEPCUTETA.

Komruieke TecTOBBIX 3aJaHMi Ui HPOBEACHUS PYOEKHOTO M IPOMEKYTOYHOTO
KOHTPOJISI.

[Tomemienus 1 caMOCTOSTENBHOM pabOTHI 00yUJarOIIUXCSI.

[Tepconanbhbie KOMITBIOTEPHI ¢ TakeToM MS Office, Beixomom B IHTEpHET U ¢ 10CTYIIOM
B JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tomemenuss s XpaHeHUS W NPOPHIAKTUYECKOTO OOCIY)KMBaHUS  y4eOHOTO
000pyOBaHUS.

kader s XpaHeHns1 y4eOHO-METOANYECKON TOKYMEHTAINHU, YI€OHOTO 000pY/I0BaHHS
¥ y4eOHO-HaTJISTHBIX TOCOOHIA.

lpunoxceHue 1

MpumepHbie aydumopHbie KOHMposbHbie pabomol (AKP):

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

1. Brerumcauthb OIPCACIIUTCIIN:

1 3 1
af % 9|

1 2 2

3 2
3 -2 5
fx1+3x2+x3=0

2. Pemuth cucteMy ypaBHeHHI MeTooM Kpawmepa: J —x, +2x,+2x, = -3
[fﬁx1 - 2x,+5x,=-2

3. JlaHbl MaTpHIIBI A=[ 12 ] u B=£5 - 2] . Haiimute 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) cxanspHoe npousBenenue C4 -CB  u yrom mexay Bektopamun C4 u CB

-, —

B) BEKTOpHOE mpowusBeaeHne BD x CD
r) 00BéM mupamunelr ABCD
e) ypaBHeHwue npsmoir  AC

AKP No2 «[pedenbi»

1. Bbluncnnte npepensl:

3 2
X +3Xx" +2x X—=T7)x-3)x-14 tg zx
1. lim —Y 3. Im ( )4( . X ) 5. lim g
>-2 X" -X-6 - 5x - x"+11 X2 =2 (X + 2)
1., 1
2. lim (1-4x)* 4. lim xctg 5x 6. lim 3*!
x—> 0 x—>0 Xx—>1-0

2. Uccnenosatb Ha HenpepbIBHOCTb QYHKLMIO



f(x) =4

(X -3 e x<0

X

L5 eciu x> 0

AKP Ne3 «[llpou3eodHas»

1.

2.

3.

4.

Hanaute nepsyto NnponsBogHyt0 OT  YHKUMIA:

— A1 2 x? = 3x+2
a) [X=VI-®L, 6) ¥y =X:C0S3X, ) y-—"""_5.log,x+3

2 2
y = arccos 5t + 7, X"+ 2x+1

Y= 5%V _ 2arcty (4x° + 3x).

CocTaBbTe ypaBHEHUA KacaTesibHOM K Kpueoni XY = 4 B Touke X, =1.

Bbluncante npuban¥KeHHo Y = x° +8 npu X = 1,09

~cos 4x -1
Bbluncaute npegen no npasuay flonutana lim ———

X—0 (E4X _1)2 .

AKP Ne5 «CnyualiHbie cobbimus»

1.

Mo mMuweHN NpomnsBOANUTCA TPW BbicTpena. PaccmaTtpueatotcsa cobbitua A, B, C — nonagaHue npu

nepsom, BTOPOM M TpeTbem BbiCTpenax. YTo o3HayvatoT cobbITnA A+B+C,48 +C ?

. B ypHe 12 wapos. Cpeayn 3Tux wapos 3 6enbix 1 9 YepHbIX. KaKoBa BEpPOATHOCTb TOrO, YTO HayZayy

BbIHYTbIN LIap OKaxkeTcA 6enbim?

B pagunoctygum Tpy mmkpodoHa. [aa KaxKaoro U3 nepsblx ABYX MUKPOPOHOB BEPOATHOCTb TOFO, YTO
OH BKJIIOYEH B AaHHbIA MOMeHT, paBHa 0,45, a ana Tpetbero — 0,9. HallTu BepOATHOCTb TOFO, YTO B
OaHHbI MOMEHT BK/IOYEHbI 2 MUKPOGDOHa.

B npogaxke umetotcs 6enbie N KOPUYHEBbIE AliLL@ B COOTHOLWEHMN 2:3, Npuyem nponsBoacTeo 60%
6enbix U 71% KOpPUYHEBBIX AWL, AaTUPYETCA AHEM, NPesLUecTBYOWMM AHIO0 NPOAAXKM, @ OCTaslbHble
ANua gatupytotca 6onee paHHMMUM yucnamu. MoKynaTenb 3aKa3biBaeT AlLa, AaTUPYEMble AHEM,
npeawecTByOWUM AHIO NPOAAXKMU, HE3aBUCMMO OT MX uBeTa. KakoBa BepOATHOCTb TOrO, YTO emy
NpPoAaayT peleTKy 6enbix amu?

. an60p COCTOUT M3 NATU Y3208, Ka)Kp,blﬁ N3 KOTOPbIX MOXeT BbIATN U3 CTpoA B Te4yeHUe roga C

BepoATHoCTbio 0,1. KakoBa BepOATHOCTb TOrO, YTO B TeYEHWE roAa BbliayT U3 CTPOA POBHO 2 y3na?

MpumepHsbie uHOUBudyasbHble domawHue 3adaHusa (U3):

na3 Nel «Mampuysl. Onpedeaumenu. C/IAY»

3adaHue opopmneHo 8 sude UHMePAKMUBHO20 mecma 6 nocobuu

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

http://magtu.ru:8085/marcweb2/Found.asp
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na3 Ne2 «lMpumeHeHue npou3eodHoii 05 Uccnedos8aHusa pyHKYuUii»

3x

1. HaiauTe NpOMEKYTKM MOHOTOHHOCTU M SKCTPEMYMbI QYHKUMKU  y _ .
X +

2. MoctpoiTe rpadunk GyHKLUM C MOMOLLbIO NPOMU3BOAHON NEPBOro NOPAAKA y = —x* — 3x? + 9x + 11 -

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

3

4. Haiigute acMMNTOTbI M NOCTPONTE CXEMATUYHO rpaduK GyHKLMM y —

(x + 1)2
2
- X" —3x+3
5. TMposeauTte nonHoe nccaefosaHne GyHKUUM U NOCTpoMTe rpaduKk  _ —
X —
6. [poBeauTte nosHoe uccneaoBaHue GyHKLUN U NOCTPoKTe rpaduK
In x
y = — .
X
7. Halhgute Hanbonbllee U HaMMEeHbLLEE 3HaYeHMA PyHKUMN Y= 8x+ 4 s HaoTpeske [1 2} .
x 2

na3 Noe3 «HeonpedeneHHblli UHme2pan»

BblUMCANTbL HEONpPeaeNeHHbIe MHTerpasbl

3
. - +1 |dx . - dx
1J, 1 XA/ X ZJ, 2 : 1
34/ x 5 3+ X 24/x2 -3

N PP Y e,
Jlm N sin * x
( 5 )

5. [ (3x%+1) dx 6. 271 i

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
13

dx
J.(x+1)\/x2 +2x-1.

U3 Nod «OnpedeneHHblli uHMe2pan u e2o NPuaoHeHUA»



2 T

1
1. I(x2+—4)dx. 2. jln sin xdx
1

X 2

2. BboiumcanTtb nnowasb Gurypol, orpaHUYEHHOM INHUAMM

1) 3x—y=4, y> =6x

Via
2) r=cos2¢p, 0<¢p<—
6
[x = 2cos ¢,
3) 4 y=3(y23)

|y = 6sin ¢;
3. BblUMCAUTb ANUHY AYTU KPUBOM, 3aA4aHHOM ypaBHEHUEM

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

3p/4

2) p=3e , -r/2<@<rxl/2

x =e'(cos f+ s 1),

3)

7/2<t<.
t .
x = e (cos t—sin t),

4. Bblunmcautb o6bem Tena, obpasoBaHHOro BpaLleHMeM BOKpyYr ock Oy ¢urypbl, orpaHUYeHHoM

rpadvKkamm yHKUMIN x =3 —y°, x =y’ +1

MpumepHbie sapuaHmeol paciemHo-2paguyeckux pabom (PrP):

PrP Nel « lpeden. HenpepbieHOCMb»

6. Hanagute npenenbl GyHKUMNA:

2 2
X(x" +2x-1 X—=2) (X" +2x+ 2 _ A5 _
1) lim xx v2x-1) 2) lim ( Z( ), 3) jm 22V X,
X0 X -1 X2 X —5x+6 13— A8+ X
X 8+15 x
sin —-In(1+ 4x 3 1 . 5x -1
4) 2 ( ); 5) Iim( - W; 6) Ilm( W
x>0 X 4 x-4 x°-16 x>0 5x + 6 )
X -arctg —

6

7. Uccnepyite GyHKUMIO Ha HEMPEPBLIBHOCTb, BbIACHUTE XapaKTep TOUYEK Pa3pblBa, CAeNaANTe YepTex
rpaduKka GyHKLUUK

1
‘(— , X <1,
1 x -1
1) f(x)=8*°, 2) f(x)=4(x-1)° 1<x<3,
4, X >3

PrP Ne2 «llpou3sodHas. BoivucneHue»



1. HaitTu nponsBoaHble n guddepeHLmanbl NepBoro NopsaaKa

7 cos X
1)y: ’
5x +1

2) y=(2+5x)" —3cos 7x,

;
3) y=——4x-arcsin x,
3
4) y = (cos x)" .
2. HaiiTn nponsBoaHyto GpyHKLMM, 3a4aHHON HEABHO e’ —5xe"  —2xy +11 =0.

o o [x =3cos t -5,
3.HaiTn npon3BoaHyto GYHKUMM, 3a4aHHON NapaMeTPUUECKHM

\ .
Ly:4t + 5.

4. HainTv npon3BoAaHble NepBoro nopsaaka GyHKLMM y =X ‘e

PrP Ne3 «llpou3e00Has ebicuiux nopsAoKoe. MpunoxiceHus npou3eooHoii»

d d 2 x=3t-t°,
1. HanauTte v “n zy bYHKUMI: ) 6) y= 5‘5.
dx dx y=3t>;

o 2 o
2. a) HanuwwuTe ypaBHEHMeE KacaTeNbHOW K Napabone y = x° — 4X + 2 B TouKe c abcuuccoit

x, = 0. MocTpoiiTe rpaduk 1 KacaTebHyto.

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

KoopAanHatamu (7; 11). MocTpoiiTe KPUBYIO U ee KacaTeslbHYto.

3. HaiiauTe HanbonblUee 1 HaMMeHbLLEe 3HaUeHUA GYHKLMM Ha 331aHHOM OTpe3Ke
f(x)=2x"—6x" —18X+7 x e [-2;2].

3

o 1 o o
4. Viccnepyiite YHKUMIO y = —x° — 2x° Ha 3KCTPEMYM M NOCTPOITE ee CXeMaTUYECKMii rpaduK.
3



(x -1)°

2
X

5. MpoBeauTe NoaHOe UccnefoBaHWe U NOCTpoiTe rpaduK GyHKUMM y =

6. Bblumucnnte npegensl, UCNoab3ya npasuno Jlonutana:

2x* - 8x" +13x -10

a) lim - -
x2>2 X" —2X +3Xx-6

6) lim x-In(e* —1).

x—> +0

7. 3aBUCUMOCTb NYTU OT BPEMEHM NPU NPAMOINHENHOM ABUKEHUN TOYKM 3343ETCA YPaBHEHUEM
l 3 2

s=—t"+2t°-3,r4e s —nNyTbBM,a t — Bpemsa B C. BbluMcanTe ee CKOPOCTb U YCKOPEHWE B
3

MOMEHT BPEMEHU t = 4c .

PrP Ne4 «H4acmHbie npou3eodHbie»

In(l—x2 - yz)

1=y

2. HalATn 3HaYeHMA YaCTHbIX NPON3BOAHbLIX GYHKLUMI B 3a4aHHOMN TOYKe:

1. HaitTn obnactb onpegaeneHuns pyHKUMM 7 =

-

A) z=x" (11) B) z=1In (\/;+\/;) (1:1).

3. Hanitn

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

,02

4. BbIUMCAUTb NPUBAVKEHHO \/5 e"® 42,037 .

PrP Ne8 «Teopusa eeposamHocmeii»

1. TlpousBoautcs 5 BBICTPEIIOB 10 pe3€pBYapy € FOPIOYUM, IPUUEM PE3EPBYap MOCIE IEPBOTO

nomnagaHvsd B HEro BOCINIAMEHSCTCS, a IMOCJIC BTOPOro nomaaaHusa B HETO — B3PbIBACTCA.

BepositTHOCTE NONIaanus B pe3epByap IpH Kak oM BeicTpelie paBHa 0,3. Haiitu BeposTHOCTB

TOTO, 4TO pe3epByap OyIeT MOJA0XIKEH, HO HE B3OPBETCH.



2. B cempbe Tpoe nereii: 2 MasiburKa U IeBouka. [letn urpart Ha KyxHe. BeposSTHOCTH TOr0, 4TO
MaJbYMKH Pa300bIOT MOCYTy COOTBeTCTBeHHO paBHa 0,7 u 0,8, a nisa neBouku — 0,4. Halitu
BEPOSATHOCTH TOTO, UTO MOCy/a Oyzuer pa3oura.

Caina monagaeT B MUIIEHb IIPU OJTHOM BBICTpEie ¢ BeposTHOCTHIO 0,8, Maia — ¢

BeposATHOCTHIO (0,7, a [Tama — ¢ BepositHocThio 0,75. Camia BeicTpenui 2 pa3a, Mama — 3 pasa,
[MTama — 1 pa3, mocie yero B MuIlieH! ObLI0 0OHAPYKEHO OHO oTBepcTue. Kakosa
BEpPOSITHOCTH TOT'0, YTO B MUIIIEHH Nonajna Marma?

4. PaspbiB

nocaeaoBaTtebHO NpoBepseT

CBA3M NPOUCXOAMUT B
3BeHbA, OOHapy)KMBaa MmecTo paspbiBa. CocTaBuTb pAag,

oAHOM M3 3BeHbeB TenedpoHHOro Kabena. MOHTEpP

pacnpeageneHna  4dumcna 06CIIE,CI,OBaHHbIX 3BEHbEB, €C/In  BEPOATHOCTb pa3pbiBa ONA

Kax4o0ro

3BEHa TMOCTOAHHaA WU

paBHa p.

IMPHJIOKEHUE 2

OueHo4HBIE CPeICTBA /IJIsl NPOBeIeHNs IPOMEKYTOUYHOM aTTecCTAlMI

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

Kon
WHINKATOpa

Nunukarop
JOCTHKEHUS
KOMIIETEHIINU

OneHouHsble cpeacTBa

OIIK-1 - CriocobeH pemiath 33124 NPoPECCUOHATBHON ACSITEIIBHOCTH, PUMEHSISI METO/IbI
MOJICTTMPOBAHUS, MATEMATHYECKOTO aHAIN3a, €CTECTBCHHOHAYYHBIC ¥ OOIICHH)KCHEPHBIC 3HAHUS

OIlIK-1.1

Ucnonp3yer
C€CTCCTBCHHOHAYYHEIC
3aKOHBI U IIPUHITUIIBI
IIPU PELIECHUU
MPAaKTUYECKUX 3a7a4

Teopernueckue BONPOCHI IK3aMeHOB
1 kypc 3umMHsIsI ceccusi (IK3aMeH)

1. Marpuusl u aeictBus Haa HUMH. CBOMCTBa JEHCTBUUN
HaJ MaTpHUIaMH.

2. Omnpenenutenu | u |l mopsaxos. Omnpenenurent n
MOpsAJIKA U UX CBOICTBA.

3. Cuctembl JHMHEWHBIX aureOpandyeckux ypaBHEHUN

(CJIAY) 1 ux 3anuch B MAaTpUYHOM BHJIE.

OOpaTHas MaTpulla U €€ BbIUHCIICHHE.

Pemenus CJIAY MaTpUuHBIM METOJIOM.

®opmyinel Kpamepa

[Ipenen ¢pynkuuu B Touke. [Ipenen pynkunu B

06eckoHeuHOCTH. OJTHOCTOPOHHHE IPEEIIBI.

8. beckoHe4YHO Majble B OECKOHEYHO OOJIbIINe (PYHKIUH,
CBs3b MeX Ay HUMH. CBONCTBAa OECKOHEYHO MAJIbIX
byHKIHIA.

9. Teopemsl 0 npenenax. PackpsiTHe HEONPENEIEHHOCTEN.

~ o oA




Kon
HHAUKATOpPa

Nupukarop
JOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBA

10. 3ameyarebHbIC TIPEIETIbI.

11. CpaBHeHHE OECKOHEYHO MajIbIX (DYHKIIMH.
DOKBHUBAJICHTHBIE OECKOHEUHO MaJible (DYHKIHH U
OCHOBHBIE TEOPEMBI 0 HUX. [[puMeHeHne K BEIUUCIICHHIO
IIPENIETIOB.

12. HerpepbIBHOCTb (PYHKIIMH B TOUKE. TOUKH pa3pbiBa U UX
Kiaccuukanus.

13.IIpousBoaHas (PyHKIMHU, €€ TEOMETPUUECKUI U
(U3NYECKH CMBICIL.

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

15. IIpou3BoHAs CyMMBI, pa3HOCTH, IPOU3BEIECHUS,
gactHOTrO QpyHKIUH. [Ipon3BogHAast CIIOKHON 1 0OpaTHOM
GbyHKIUH.

16. InddepennmpoBanre HEIBHBIX U MTAPaAMETPUICCKH
3aJaHHbIX QyHKUMi. Jlorapupmudeckoe
mddepeHIpoBaHue.

17.IIpon3BOHbBIE BBICIIUX HOPSIIKOB.

18. Iuddepennman pynkuuu. ['eomerprueckuii cMbIca
muddepennmana. OCHOBHbIE TEOPEMBI O
nuddepenmnmanax.

19. IIpumenenue nuddepenipana K npuOIMKEHHBIM
BBIUUCIICHUSIM.

20. OcHOBHBIE TEOpPEMBI TUPPEPEHIINATHLHOTO UCUUCIEHUS:
Ponns, Jlarpanxa u Komm.

21.IIpaBuito Jlonurans.

22. Y cnoBUs MOHOTOHHOCTH (DYHKIIMHA. DKCTPEMYMBI
¢dbynkumii. Heo6xommMoe 1 10CTaTOYHOE YCIOBUS
SKCTpeMyMa (QyHKIUH.

23. Haubosb1iee u HauMeHbllee 3Ha4eHNs (PyHKINY 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€ TpPOU3BEIAECHHE [BYX BEKTOPOB U €ro

CBOMCTBA.

2. BexkTopHoe mpou3BeAEHUE JBYX BEKTOPOB M €ro
CBOMCTBA.

3. CwmemaHHOe TMpPOU3BEACHHE TPEX BEKTOPOB M €ro
CBOMCTBA.

4. OcHOBHas nues AHAJIMTUYECKOMN TeOMETPUH,

IIPUMEHEHHUE BEKTOPHBIX TPOU3BEACHUN.

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

6. Yrom Mexay HpsMbIMU Ha INIOCKOCTH. PaccrosiHue ot
TOYKH JI0 NIPSIMOU Ha IUIOCKOCTH.

7. Ilnockocts B mpocrpaHcTBe. PasimuHble  BHIBI




Kon
HHAUKATOpPa

Nupukarop
JOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBA

YPaBHEHUH IIJIOCKOCTH B IIPOCTPAHCTBE.

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

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

10. B3auMHOE pacnoyioKEHHE IUIOCKOCTH M IPSMOM B
IIPOCTPAHCTBE.

11. TlepBooOpa3nas. HeompeneneHHbIE WHTErpal M €ro
cBoiicTBa. Tabnuila OCHOBHBIX HHTETPAJIOB.

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

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

14. ®opmyna Hetotona — JleiiOnumna. OcHOBHBIE CBOICTBA
OINPEIIEIICHHOT O UHTETpaa.

15. BeluuciieHue  OIpeesieHHOro MHTerpajga  (3aMeHa
IIEPEMEHHOM, WHTEIPUPOBAaHUE 10 YacTsM).
WuTerpupoBaHue 4YEeTHbIX M HEYETHBIX (YHKIMHA B
CUMMETPUYHBIX IIpe/IeIIax.

16. HecoOcTBEHHBIE HHTEPAJIBI.

17. I'eomeTpuueckue u ¢buznueckue IPUIIOKCHUS
OIPEIETICHHOI0 UHTETpaa.

18. DyeMEHTHI KOMOMHATOPHKHU: IIEPECTaHOBKH,
pa3MelleHus], COYETaHUSI.

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

20. [leticTBus Haa COOBITHSAME. AnreOpa COOBITHIA.

21. TeopeMsl CIIOKEHUS U YMHOKEHHSI BEPOATHOCTEH.

22. BeposTHOCTB MOSABICHUS XOTSI ObI OTHOT'O COOBITHSL.

23. ®opmyna nosHOM BeposiTHOCTU U popmyna baiieca.

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

25. Tlpubnmxennsie Gopmyibl B cxeme bepHymu.

OIlK-1.2

Pemraer CTaHOApTHBIC

npodeccuoHanbHbIe
3a7a4yn
IMPUMECHCHUEM
0O0IIEeNHXEHEPHBIX
3HaHUHI

C

Hpumepubte npakmuu4eckue 3a0aHUs 0 IK3AMEHOE.

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

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

ypaBHeHU# 110 popMmynam Kpamepa, MaTpudHBIM METOJIOM,
metozioM ["aycca:




Kon
HHAUKATOpPa

Nupukarop
JOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBA

[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




Kon
HHAUKATOpPa

Nupukarop
JOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBA

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




Nunnkaro
Kon p
JOCTHKEHUS
MHJIUKaTopa
KOMIIETEHIINU

OneHouHble CpeCTBA

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.



