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PaGouyas mporpamma coctasiena Ha ocHose ®I'OC BO - GakasaBpuar 1o HarnpasJIeHHIO
noxrotosku 27.03.01 Crampaprusaums m Merposorus (mpukas MunoGpuayku Poceun ot
07.08.2020 r. Ne 901)

PaGouass mporpaMma paccMOTpeHa M 0700peHa Ha 3acelaHnuu kadenps! [Tpuxaannon
MaTeMaTHKH 1 HH)OPMaTHKH

09.02.2024, mporoxon Ne 6 /6/
3aB. Kadeapoi _ - [0.A. U3BekoB

PaGouas IporpaMma 0100peHa MEeTOIMIECKOH KOMUCCHEH I/IEHC
19.02.2024 r. mpotoxoa Ne 5 '
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JIner akryaauszanumn padoueil mporpaMmbl

PaGouas mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanusamnuu B 2025 - 2026
yueOHOM roy Ha 3acefanuu kapeapel [IpuknamaHoi MaTeMaTUKu U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadempoii 10.A. U3BekoB

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanusamnuu B 2026 - 2027
yueOHOM roy Ha 3acefanuu kapeaper [IpukinaaHoi MaTeMaTUKu U HHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kageapel [IpUKIaAHON MaTEeMAaTHKU U HHHOPMATHKH

[Ipotokom ot 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogoopena st peanmsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kaeapel [IpUKITIaAHON MaTeMAaTHKU U HHHOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos




1 Iles1u ocBOECHUSI I CUMILTHHBI (MOZYJI51)

Hensitmu  ocBoeHUs OUCUMIUTUHBI «Marematukay SBISAIOTCA: (OpPMUPOBaHUE Y
oOydaromuxcsi  o0menpoPecCHOHAIBHBIX ~ KOMIIETEHIIMH, BKIIOYAIONICH  O3HAKOMJICHHE
0akanmaBpoB C OCHOBHBIMM  MAaTEMAaTHMYECKUMU TOHATUSMHU, BOCIUTAHUE  BBICOKOU
MaTEeMAaTHYECKON KyJIbTypbl, Oa3upyromielics Ha HCIOJb30BAHUA OCHOBHBIX  3aKOHOB
MaTeMaTUKH B NMPO(PECCHOHANIbHON AEATEeIbHOCTH, NMPUBUTHE HABBIKOB COBPEMEHHBIX BHJIOB
MaTE€MaTUYECKOrO0  MBIILJICHUS, MCIOJIb30BAHME MATEMaTUYECKUX METOJJOB M  OCHOB
MaTeMaTUYECKOTO MOJICIUPOBAHMS B MPAKTUYECKOW JEsTeNbHOCTH, BbIpaOOTKa y OakajaaBpoOB
YMEHUSI MPOBOJAUTH MATEMAaTHUYECKUW aHAW3 MPUKIAJHBIX 337a4 U OBJIAJICHUE OCHOBHBIMHU
AQHAIUTUKO-TEOMETPUYECKUMU METO/IaMU HCCIIEIOBAaHUS TAKUX 3a/1a4.

2 MecTo THCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTeIbHOI MporpaMmal

Hucnummaa MaremaTika BXOAMT B O0S3aTENIbHYI0 YacTh Y4eOHOTo IjIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

Jnst  w3ydeHusT  JIUCUMIUIMHBI ~ HEOOXOoAuMbl  3HaHUS  (YMEHHUs,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTATE U3yUEHUS TUCIUILINH/ PAKTUK:

MareMaTtuyeckre OCHOBBI MHKEHEPUH

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AMCLUHUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIUILINH/TIPAKTHK:

MeTtponorus

®u3nyuecKrue OCHOBBI U3BMEPEHUN U 3TAJOHbI

TeopeTnueckre OCHOBBI JJIEKTPOTEXHUKH

Craructuueckue METOAbl KOHTPOJIS U YIIPABIECHUS KaY€CTBOM

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbTare ocBoeHus nucUUIUIMHBI (Monyiisi) «MaTtemaTrukay o0yJaronuiics: JoIKeH
o0ajaTh CleAyIOIUMU KOMIETEHIHSMHU:

KOI[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-1 CrocobeH aHamu3uMpoBaTh 334ayd MPO(ECCHOHATBHOW JESATEIbHOCTHM Ha OCHOBE
M10JIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MaTEMaTUKU

OIlIK-1.1 Hcnonb3yeT mosokeHus, 3aKOHbl 1 METO/Ibl B 00JIaCTH €CTECTBEHHBIX HAayK
Y MAaTEMaTHUKH [IPU PEIICHNUHU IPAKTUYECKUX 3a7a4

OIIK-1.2 Pemraet ctanapTHble npodeccuoHalIbHBIE 331241 C TPUMEHEHHEM METOJI0B
MaTEMaTHYECKOro aHaIn3a

OIIK-1.3 IIpuMeHsieT ecTeCTBEHHOHAy4YHbIE 3HAaHUS U METOABl MaTEMAaTHYECKOTO

aHaIM3a B IpoheCCHOHAILHON eI TeIbHOCTH

OITK-2 Criocoben popmynupoBaTh 3a1a4u MPoHeCcCHOHATLHOM JAeSITeIbHOCTH Ha OCHOBE 3HAHHMA
PO UITBHBIX pa3esioB MATEMAaTHUECKHUX M €CTECTBEHHOHAYYHBIX JUCIUILIIH

OIlK-2.1 BeimonHser mocTaHOBKY 3ahady B (hOpManM30BaHHOM BHJE HAa OCHOBE
3HAaHUW TPO(QUIIBHBIX Pa3JeIOB MaTEMATUYECKUX M €CTECTBEHHOHAYYHBIX
JMCLUIUIMH B 00JIaCTH PO eCcCHOHANBHOM AeITENbHOCTU

OIIK-2.2 Bribupaer maremartudeckuil ammapaT s perieHus (GpopMaln30BaHHBIX
3aJa4 B 00J1acTH Mpo(eCCHOHATLHON IeITEIbHOCTH




4. CTpykKTypa, 00bEéM H coaep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mast Tpy10€MKOCTh AUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaja. 4acoB, B TOM

HUCJIIC:

— KOHTaKkTHas padota — 150 akaj. 4yacos:
—aynuropHas — 144 akan. yacos;

— BHEAyJUTOpPHAs — 6 aKaJI. 4acos;

— caMocTosTenbHas pabora — 156,3 akan. 4acos;
— B hopMe MpakTUYeCKoi moaroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K hK3ameny — 17,7 akan. yac

<DopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynutopHas 3 =
o | KonraxTHAS pabota E 5 dopma TEKyIEro
=
= B aKaJl. 4acax 5} Bu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) = A . P Kon
S 3 © | camocrosiTenbHON YCIIEBaEMOCTH U
JUCLUATUINHBI b = N KOMITETCHIIUU
O g £ paboTsI MPOMEKYTOTHON
na0. | mpakr. | =8
Tlex. Z'g aTTecTaluu
3aH. | 3aH. | QO &
1. JluHeliHass W BEKTOpHas
anrebpa
N - IOJITOTOBKA K
1.1 Bekropsl. JluneiiHbie a OIIK-1.1,
PAKTHIECKOMY
Orepanuy HaJ| BEKTOPaMHU. OIlK-1.2,
3aHATHIO,
IIpsmoyrospHas 2 2 3 - OIIpoC OIIK-1.3,
- OATOTOBKA K
JIeKapTOBa cucreMa OIIK-2.1,
AKP Ne 2
KOOpIHMHAT OIlK-2.2
«Bextopb»
- MOATOTOBKA K
MPaKTUYECKOMY
1.2 Henuneiinsie 3aHATHIO, AKP Ne2 OIIK-1.1,
omepaluy HaJl BEKTOpaMHu: - COCTaBJICHHE - OI1K-1.2,
N «Bexkrops»,
CKaJIIPHOE TPOM3BEICHHE, 2 2 2 yueOHOI KapThl . OIIK-1.3,
- IpoBepKa y4eOHOM
BEKTOPHOE TPOU3BENCHUE, «BexkTopsr: OIlK-2.1,
N KapThI
CMeEIIaHHOE TIPOU3BE/ICHNE JIMHEHHBIE 1 OIlK-2.2
HEeJMHEHHBIE
oTiepanum»
HWroro no pazngeny 4 4 5
2. AHaIMTHYECKAs TEOMETPHS
2.1 AHanutnyeckas
TEOMETPHSI Ha TUIOCKOCTH: " MOATOTOBKA K
P ) MPaKTHIECKOMY OIlK-1.1,
VpaBHeHHe JHHUM  Ha
IUIOCKOCTH VYpaBHeHne SAHATHIO, - KOHCYJbTAIUX 1O OIK-1.2,
MPSIMOM ;Ia HJE)OCKOCTI/I 2 2 2 ~ BLITTOJTHCHHC CIJ.ICH}IjIIO N3 Ne2 OIIK-1.3,
OPCHOBHLIe 3a/1alm. VI3 Ne2 b _ OIIK-2.1,
’ «AHanuTHyecKas OIlK-2.2
CBSI3aHHBIC C YpaBHEHHEM
. reOMETPHSD)
MIPSIMOH HA IIOCKOCTH
- MOATOTOBKA K
2.2 Ananutnyeckas MIPaKTUYECKOMY OIIK-1.1,
T€OMETPHS Ha TUIOCKOCTHU: 3aHATHIO, KOHCY BTN 110 OIIK-1.2,
Kpussie BTOpOro mnopsuka 2 2 4 - BBIIOJIHEHHE Y ! OIIK-1.3,
pemenuto U3 Ne2
(OKpYXHOCTb, 3JUIHUIIC, N3 Ne2 OIIK-2.1,
rurnepOosa, napabdona) «AHanuTHyecKas OIlK-2.2
TEOMETPHSD)




2.3 Amnanurnyeckas

- IOAT'OTOBKA K

reOMETpUS B OPAKTHYECKOMY OIIK-1.1,
MIPOCTPAHCTBE: 3aHATHIO, - nposepka MJI3 Ne2 OIIK-1.2,
VYpaBHeHue IIOCKOCTH, 2 - BBITIOJTHEHHE «AHanuTHyecKas OIIK-1.3,
OCHOBHBIC 3a/1a4u. N3 Ne2 reOMETPHSD OIIK-2.1,
VpaBHeHHEe mpsMOM B «AHamuTHYECKast OIIK-2.2
IPOCTPAHCTBE, OCHOBHEIE TeOMETPHS»
- IOATOTOBKA K
MIPaKTUIECKOM
2.4 AmnanuTndyeckas P SAHSITHIO y OIIK-1.1,
reoOMeTpHs B > OIIK-1.2,
- MOITOTOBKA .
IPOCTPAHCTBE: 4 - 3amura npesenranmii| OIIK-1.3,
IIpe3eHTaluH Ha
IToBepxHoCTH BTOpOTO e OIlK-2.1,
nopsiika. MeroJ cedeHuit Y OIIK-2.2
«IToBepxHoctH
BTOPOTO HOPSIIKA»
HWroro no pazneny 12
3. Bsenenue
MaTeMaTHYECKUH aHaJIN3
- MOJITOTOBKA K
MPAKTHIECKOMY
3aHATHIO
3.1 TloHsiTHE MHOKECTBA. ’
JleficTBUTENBHBIE YHCIA U - BEITIOTHCHHC OIK-1.1,
N N3 Ne3 «Ilpenemn. OIIK-1.2,
ux cBoicrBa. [lonsrue - KOHCYJIbTAIUU 1O
4 | HenpepbIBHOCTBY, OIIK-1.3,
OKPECTHOCTH TOYKH. pemennto NJI3 Ne3
Horsrie P— - COCTaBJICHUE OIIK-2.1,
. y ' y4eOHO KapThl MO OIIK-2.2
CpoiicTBa QyHKIHI
TeMe (KpaTkas
cucTeMaTh3aIus
H3YYEHHOTO)
3.2 Uucnoble
MOCIIEI0BATEHLHOCTH.
IIpenen YHCIIOBON
MOCIIEI0BATENHLHOCTH.
CxonuMocCTh
MOCJIEZI0BATEIbHOCTH.
- MOATOTOBKA K
OrpaHnveHHbIe u
MOHOTOHHDLC MPaKTUYECKOMY
I10CIEI0BATEILHOCTI 3AHATHIO, OIIK-1.1,
IIpocreiimme CBO.f/'ICTBa ~ BRIIOJTHCHIC KOHCYJIbTAIIUH 110 OIK-1.2,
IIpEeeNoB 4 |UA3 Ne3 «IIpenen. eI.HeH}IjIIO MIEB No3 OIIK-1.3,
o HenpepsiBHOCTEY, p h OIIK-2.1,
MOCJIEZI0BATEIbHOCTEH.
- COCTaBJICHHE OIlK-2.2
Yucno e. .
y4eOHOH KapThl 110
Ilpenen  ¢yHxumum  Ha
Teme
SI3BIKE
MOCJIEI0BAaTEIbHOCTEN.
Beckoneuno Ooubiue,
0ECKOHEYHO MaJjble.
CaoticTBa MPEJICIIOB
GyHKIMH. OcHoOBHbIE
3.3 HenpepbiBHOCTD
GyHKIIMH B TOYKE M Ha - MOATOTOBKA K
MHOYECTBE. AKP Ne3
Apudmernueckre «IIpemen», OIK-1.1
ornepauuun Hax - BBITIOJTHEHHUE OIK 1'2’
HEIPEPBIBHBIMH 4 N3 Ne3 «Ilpenen.| - AKP Ne3 «IIpenen», OIIK 1.3,
GyHKIMAMU. HenpepbiBHOCTBY, | - 3ammra M]3 Ne 3 OIK 2'1’
HenpepriBHOCTH - IOATOTOBKA K OITK 2' 2’
JJIEMEHTAPHBIX  QYHKIHA. 3aIuTe '
CaoiicTBa hyHKIHH, TEOpEeTUIECKON
HENIPEPHIBHBIX Ha OTPE3KE. gactu M3 Ne3
Toukn paspeiBa H HUX
HWroro no pazneny 12




TIepeMEeHHON

4, JuddepenuuansHoe
ucuuciaeHrne (YHKIUHA OJHOM

IIpasuno Jlonurans

((HpOHBBO,HHa?I))

CamocrosTenpHas
pabora ¢
JIMTEPATypPOH —
KOHCIIEKT pasjerna
4.1 3agaun, npuBOASAIINE K pasi
N «3amaumn,
HOHSTHIO  MPOU3BOJHOM.
MIPUBOAAIINE K
Onpenenenue
N MIOHATHIO
NPOM3BOJAHON (yHKIMH B POH3BOTHOI - IPOBeDKA OIlK-1.1,
touke.  Juddepenuuan, p ’ POBep OIIK-1.2,
o - IOJITOTOBKA K KOHCIIEKTa,
ero FEOMETpHHCCHHI MPAKTHIECKOM - KOHCYJIbTalllH 0 OIR-1.3,
cMmelca ['eomerpudeckuii u p SAHSITHIO y eLHeH}I/IIIO VT3 Nod OIlK-2.1,
MeXaHUYEeCKUI CMBICT ’ p B OIIK-2.2
. - BBINIOJTHEHNE
npousBogHoil.  IlpaBuia VIII3 Not
nppepeHupoBanus U -
s bepenuup «IIpousBoaHas.
TabJIMIa TPOU3BOIHBIX
Breraucnenuey,
- COCTaBJICHHE
yueOHOI KapThl
«IIpou3BomHas»
- IOJITOTOBKA K
MPAKTHIECKOMY
3aHATHIO, KOHCYJIbTALlUH 110
4.2 TuddepeHunupoBaHue - BBITIOJIHEHHE peuenuro U3 Ne4, OIK-1.1
HESIBHO 3aJaHHBIX, W3 Ned ITposepxa UJI3 Ne4 OHK-ll 2’
TapaMeTPHYECKH «IIpousBonHasl. «IIpousBosHasl. OHK-1I3,
3aJJaHHBIX GyHKUIUH. Brruncnenuey, Beruucnenuey, OHK-2.1’
Jlorapudmuueckoe - COCTaBJICHHE yueOHas Kapra OHK-ZI 2’
muddepeHnnpoBanme yueOHOI KapThl (mpoexkT) 1o Teme — '
«[IpomsBomHa, 3alnTa
- MOJITOTOBKA K
3amute /(3 Nod
- MOATOTOBKA K
MPaKTUYECKOMY
3aHSTHIO,
- BBIIIOJIHEHHE
N3 Ned - mpoBepka PI'P Ne 3
«IIpousBonHas «IIpousBonHas OIK-1.1
BBICIIIUX BBICIIIAX TIOPSIIKOB. )
4.3 TIpousBoaHbIC u HODSLIKOB T ymomre, Hiﬂ OIIK-1.2,
muddepeHInaibl  BBICITUX PAIKOB. P o OIIK-1.3,
[Mpunoxenus MIPOM3BOTHOM»,
TOPSKOB N OIIK-2.1,
MIPOU3BOTHOM», - ydeOHas KapTa OIIK-2.2
- COCTaBJICHHE (mpoexT) 1o Teme — '
y4eOHOI KapThI 3aIuTa
«IIpousBonHasny,
-IIOJITOTOBKA K
KOHTPOJIbHOU
pabote
- OATOTOBKA K
4.4 OcHOBHBIE TEOPEMBI A
g hepeHInaIbHOTO MPAKTHHECECKOMY
HCYUCIICHUS: TEOPEMBI SARATHIO,
Depna POJ‘I:]'IS[ Tar mea - BBITIOJTHEHUE OIlK-1.1,
pMa, » Jlarparxa, W3 Ned, OIK-1.2,
Kommu. ®opmyna Teitnopa. - AKP Ne4
dopmyna Teiinopa - CoCTABICHUC «IIponsBonHas» OIK-1.3,
I EMZHGHHG pa: y4eOHOU KapTh p n OIlK-2.1,
P «IIpousBonHas, OIlK-2.2
TIPOHM3BOTHBIX pu
-IOJITOTOBKA K
BBIYMCICHUH  TIPE/ICIIOB. AKP Nod




- IIOATOTOBKA K

MIPaKTUIECKOM
4.5 HUccnenoBanue p y
. 3aHSTHIO,
GyHKIMH ¢ [OMOLIBIO
i hepeHaIbHOro 7 BPLTOTHCHIE
N3 Ned IIposepka U3 Ned
ucuucnenus.  I[lpusHaku
«IIpumenenne «IIpumenenne
3HAKOIIOCTOSIHCTBA, . o
MPOU3BOJHOM Ui [ TPOU3BOIHOM JIJIsSt OIlK-1.1,
BO3pacTaHus M YObIBaHUS,
BBIIVIIOCTH 1 BOIHYTOCTH HCCJIEIOBAHUS HCCJICIOBAHMS OIIK-1.2,
y Y 4,8 dyHKUNH 1 GbyHKUIUH 1 OIlK-1.3,
(YHKIIMU Ha TIPOMEKYTKE.
DcTpemymbl  dyHiciii MIOCTPOEHHS MOCTPOEHHUS OIIK-2.1,
’ rpauKoBy, rpapuKoBy, OIlK-2.2
Haxoxnenue .
- COCTaBJICHHE IIpoBepka yueOHOMH
HaMMEHbBILIETO u .
N y4eOHOI KapThl KapThl
HanOONBIIETO  3HAYCHHH
«IIpousBonHas
(yHKIMM Ha 3aMKHYTOM
TP TTOCTPOSHUHU
MPOMEKYTKE
rpaduka
GbyHKIUN»
HWroro no pazneny 16,8
5. HurerpanpbHoe HCUYHCIEHHUE
(YHKIMH OTHON IepeMEeHHBIX
- MOJITOTOBKA K
MPAKTHIECKOM
51 ITepBooGpa3sHas p y
F— 3aHATHIO,
H?;n e]:[éJ'ICHHLIfI - BEITIOJIHEHHE OIIK-1.1,
I/IHTerp Al 1 I OCHOBHEIC N3 Ne5 - KOHCYJIbTAIIUH 110 OIIK-1.2,
N P 4 | «Heonpenenennsl | pemenuto N3 Ne5, OIIK-1.3,
CBOWCTBA. Tabmuna N
HEOTIPE I HEBIX 1 MHTETpanm, - mposepka MJI3 Ne5 OIIK-2.1,
- COCTaBJICHHE OIIK-2.2
MHTETPAJIOB OT OCHOBHBIX .
9JIEMEHTapHBIX QYHKIHH y1ebHoii KapTE!
«MeTtozp!
HUHTETPUPOBAHUS
- MOJITOTOBKA K
NPAKTHIECKOMY
5.2  OcHOBHBIE METOJIBI 3aHATHUIO,
HWHTETPUPOBAHUSI: - BBITIOJTHEHHE OIIK-1.1,
Meronast N3 Ne5 - KOHCYJIbTAIIUH 110 OIIK-1.2,
HEITOCPEACTBEHHOTO 4 | «Heonpenenenns: | pemenuro M]3 No5, OIIK-1.3,
UHTErPUPOBAHUS. 1 MHTETpan, - mposepka MJI3 Ne5 OIIK-2.1,
HuTterpupoBanue 3amMeHOR - COCTaBJICHUE OIlK-2.2
MEPEMEHHOM U 110 YacTAM yueOHOI KapThl
«Metonsl
MHTETPUPOBAHMSD)
- MOJITOTOBKA K
PAKTHIECKOMY
3aHATHIO,
- BBITIOJTHEHHE
VI3 oS - KOHCYJbTAIUU 1O
«HeonpeneneHHbI 4 OIIK-1.1,
5.3 OCHOBHBIE METOIBI . pemrenuto U3 Ne5,
i MHTETpa, OIIK-1.2,
HUHTErPUPOBAHUS: - npoBepka I3 Ne5
2 - COCTaBJIEHHE OIIK-1.3,
MNurerpupoBanue N - AKP Ne5
AIMOHANBHBIX Ipo0ei y1e0HOif KapTe! «HeomnpeneneHuslit OIK-2.1,
P «MeTtozp! OIlK-2.2
HHTETPa»
WHTETPUPOBAHUS
- MOATOTOBKA K
AKP Neo5
«HeonpeneneHHbI

i UHTErpamy




- IIOATOTOBKA K

obmacTu»

MPAKTHIECKOM
5.4 OcHoOBHbIE METOJBI P y
UHTErPUPOBAHUS: SAHATHIO,
Urrerpu OBaHI/IC. - BBIIIOJTHCHHUE - KOHCYJIbTAIlUH 110 OIIK-1.1,
. Hm?:oﬁﬂ S W13 Nos pemenno U3 Ne5, | OIIK-1.2,
p TP 2 2 4 | «Heonpenenenns! | - mposepka U3 NeS, |  OIIK-1.3,
BBIPaXKCHHH. N .
T S — W MHTETpAI, - MpOBEpKa yueOHOM OIlK-2.1,
- COCTaBJICHHE KapThl OIlK-2.2
UPPAaMOHATBHBIX N
o yueOHO KapThl
BBIpKEHHH
«Metozp!
HUHTETPUPOBAHUSD)
5.5 OnpeneneHHbIi
UHTETpaJl. - IOATOTOBKA K
3agava BBIYHCIICHHS MPAKTHIECKOMY
TUTOMIAIA KPHUBOJIMHEHHOM 3aHATHIO,
Tpanenuu u  Jpyrue - BBIMIOJIHCHHE
3ajayd, NOPUBOJAIINE K N3 Ne5 OIIK-1.1,
MOHSTHUIO ONPEJEIIEHHOTO «OnpenieneHHblid | - KOHCYJIbTAIMH T10 OIIK-1.2,
HHTEeTpaa. dopmyna 2 2 4 uHTerpan u ero | pemenuto UJI3 Ne5, OIIK-1.3,
Hsrotona-Jleiibnuna. IpWIOKEHUs», | - mposepka MJI3 Ne5 OIIK-2.1,
CpoiicTBa oOmpenesIeHHOTO - COCTaBJICHHE OIIK-2.2
UHTErpaa. yueOHOI KapThl
CymiectBoBaHmE «[Ipunoxenns
nepBooOpa3Hoi OIPEJIENICHHOTO
HETIPEePBIBHOW  (DYHKIHH. HHTETpasa»
3aMeHa [EepeMeHHOH U
- OATOTOBKA K
MPAaKTUYECKOMY
3aHSTHIO,
- BBIIIOJIHEHHE
U3 Ne5
«OnpeneneHHbIN - KOHCYJIBTAIIH 11O
wnTerpan mero | POILCHHIO VI3 NS,
P - mpoBepka MJI3 N5, OIIK-1.1,
TPUITOKEHUSD),
5.6 HecoOcTBeHHbIe - npoBepka koHcnekTta [ OIIK-1.2,
WHTETPAbI: 2 2 6,3 «CsoiicTBa OIIK-1.3,
CaMOCTOSITEIIbHOE
IIpuznaku cxogumMocTu MBVICHE HECOOCTBEHHBIX OIIK-2.1,
v WHTETPAJIOB. OIlK-2.2
JIUTEPATYPHI:
[Tpusnaku
KOHCIEKT
. CXOZMMOCTH
«CoiicTBa
HECOOCTBEHHBIX
HUHTETPAJIOB.
ITpuznaku
CXOZMMOCTHY
HWroro no pazgeny 12 12 24,3
HWroro 3a cemectp 36 36 70,1 3auéT
6. JuddepennmansHoe
HCYHCTICHHE GbyHKUMH
HECKOJIbKHX MePEMEHHBIX
CaMOCTOSITEIIbHOE
n3ydeHue
6.1 IlonsTne OHII. JIUTEPATypsl MO OIK-1.1
IIpexen w1 HenpepbIBHOCTD TeMe: HallHCaHue )
OIIK-1.2,
OHII. OcHoBHbIE KOHCIIEKTa
. . 2 2 4 - mpoBepka koHcrekra [ OITK-1.3,
CBOIiCTBa ¢GbyHKUIUH, «OcHOBHBIE
. OIIK-2.1,
HETPEPHIBHBIX B CBOWCTBa OIK-2.2
3aMKHYTOI 0bnactu ¢byHKIUi, '
HETPEPHIBHBIX B
3aMKHYTOH




6.2 YacTHble

- IIOATOTOBKA K

TIPOU3BOJIHBIE u MIPaKTUYECKOMY
oo e e | conemapomame | o1
Tubdepermppyemsre VI3 Ne6 o pewmenunto NJ13 OIIK-1.2,
¢dhyHKUIUU. KacarenbHas 4 «YacTHbie Neo, OIK-1.3,
IUIOCKOCTh M HOpMallb K IIPOU3BOJIHBIE» - MIpOBepKa OIK-2.1,
> | BeimosHeHus MJI3 Ne6 |  OIIK-2.2
MIOBEPXHOCTH. - COCTaBJICHHE
I'eomeTpuyeckuii  cMbIca y4eOHOH KapThl
mupdepennuana. [IpuszHax «®DHII»
- IOATOTOBKA K
6.3 [TpousBoHas MPAaKTUYECKOMY | - KOHCYJIIETHPOBAaHUE
CJIOKHOM ¢byHKIMN. 3aHATHIO, 1o pewenuto NJ13
YacTHele NPOU3BOJHBIE H - BBIIIOJIHCHHE Neb, OIK-1.1,
OIIK-1.2,
mUuddepeHInabl  BBICITUX 4 N3 Ne6 - IpOBEpKa OINK-1.3
MOPSIIKOB. «YacTHbIe BeIoTHeHU W13 OHK-lel
Huddepenuupoanue MIPOU3BOTHBICY, Ne6, OHK-Z. 2’
HESIBHO 3aJaHHBIX - COCTaBJIEHHE - IpoBepKa y4eOHOM '
dbyHKIUH yueOHOI KapThl kaptel «OHIT»
«®DHII»
- MOJITOTOBKA K
PAKTHIECKOMY
3aHATHIO, - KOHCYJIbTUPOBaHUE
- BBITIOJTHEHHE o pemennto N/13
N3 Ne6 Neb, OIK-1.1,
«OKCTpEMyM - IpOBepKa OIIK-1.2,
6.4 Dxctpemymsr GHIT 4 @HIL», Bemoamenus M3 OIK-1.3,
- COCTaBIICHHE Neb,
. . OIlK-2.1,
yueOHOI KapThl | - IpoBepKa y4eOHOit OTIK-2.2
«®DHII», kapTel «OHIID», '
- IIOJArOTOBKA K - AKP Ne6 «DHIT:
AKP Ne6 «@HIT: |muddepenppoBanuer
muddepeHunpona
HUE»
Hroro no pazaeny 16
7. OOBIKHOBEHHBIE
quddepeHInaIbHbIC
7.1 OOBIKHOBEHHbIE
muddepeHnanbHbIe - TIOJITOTOBKA K
ypaBHEHHS TIEPBOTO PAKTHIECKOMY
HOpsi KA. OcHoBHbIE 3aHATUIO,
ompexneneHus. YactHoe u - BBITIOJTHEHNE
obee pelieHue. N3 Ne9 - KOHCYJIbTUPOBaHHE OIIK-1.1,
WuTerpanbHele  KpUBBIE. «OObIKHOBeHHBIE | 10 pemenuto N3 OIIK-1.2,
TI'eomerpuueckuit  cMbICT 4 Y nepBoro Ne9, OIIK-1.3,
JudhepeHIaIbHOro HOPSAKAY, - IPOBEpKa OIIK-2.1,
YpaBHEHHUS MIEPBOTO - cocrapienue |BeimoaHenus U3 Ne9 [ OIIK-2.2
HopszKa. yueOHO KapThl
Meroast peuieHus «/1Y nepBoro
mudhepeHIaIbHBIX HOPSIJIKA: TUIIBL U
ypaBHEHHH TIEPBOTO METOJIBI PEIICHUS»
MopsiziKa
- MOATOTOBKA K
MPaKTUYECKOMY | - KOHCYJIbTHPOBAHUE
3aHATUIO, o pemenunto NJ13
- BBITIOJTHEHHE N9,
N3 Ne9 - IPOBEPKA OIIK-1.1,
7.2 ay BBICIIINX «O0bIkHOBeHHbIe |  BbIMONHeHMs U3 OIlK-1.2,
MOPSAAKOB, CBOJSALIMECH K 4 Y nepsoro Ne9, OIIK-1.3,
MIEPBOMY HOPSIZIKaY, - 3amura UJI3 Ne9, OIIK-2.1,
- COCTaBJICHHE - IpoBepKa yueOHOMH OIlIK-2.2

yueOHOI KapThl
«/1Y nepBoro
HOPSIIKA: THIIBI U
METOMBI PEIICHUSDY

KapThl «/{Y mepBoro
NOpsJIKa: TUIBI U
METO/bI peIIeHUs»




7.3 Jluneiiasie
JuddepeHanbHble
ypaBHEHHS N-TO TOPSIKa.

- IIOATOTOBKA K

N MPaKTUYECKOMY
JIuneitnoe OJHOPOJHOE
3aHSTHIO, - KOHCYJIbTUPOBaHHE
ypaBHEHHE.
DynyaMeRTATbHAS - BBITIOJTHEHHE o pemennto 1/13
N N3 Ne9 «JIHAY Ne9,
cucTeMa PpeLIeH .
OnperneHTess BBICIIIUX ITOPSIIKOB - MpOBEpKa
Bporckoro C IOCTOSIHHBIMU BeIoTHeHUA W13 OIIK-1.1,
H ) N K02 HUITHEHTaAMI Ne9, OIIK-1.2,
€OJTHOPOAHOE JIMHEWHOe N
ypassenne (THITY), Bun 4 . Cucremsl IV», | - nposepka yueOHOMH OIIK-1.3,
’ - COCTaBJICHHUE kapTsl «JIHIY OIIK-2.1,
obmiero pemenus. Meron N
y4eOHO KapThl | BBICHIMX IOPSIKOB C OIIK-2.2
BapUalli TPOU3BOJIBHBIX
«JIHJY BoICIINX TIOCTOSTHHBIMH
MOCTOSIHHBIX. .
KOMIUICKCHBIC QHCIIA. MOPSZIKOB C k03¢ hULUEHTaMU:
Tumeiisoe ypamHeHHe ¢ MIOCTOSIHHBIMH METOJIBI PEIICHUS»,
koo duruentamu | - AKP Ne7 «OAY»
MOCTOSIHHBIMU
: METOJIBI
K03 GUIIIEHTaMU.
X peleHus»
apaKTEPUCTHIECKOE
YpaBHEHHE. Ob6mee
- MOJITOTOBKA K
PAKTHIECKOMY
3aHATHIO,
- BBITIOJTHEHNE
W3 Ne9 «JIHAY
BBICIIIUX ITOPSIIKOB
C MOCTOSTHHBIMH | - KOHCYJIBTUPOBaHHE
ko3¢ durmenramu | 1o pemennro UJ13 OIIK-1.1,
7.4 Meronsl pemnreHHs bun p A
. Cucremsr IV» Ne9, OIIK-1.2,
cucTeM
B (epeHITATEHEX 4 - COCTaBJIEHUE - IpOBEpKa OIIK-1.3,
A aBHEHMIA (2-T0 TOpAIKa) yueOHOI KapThl BoinosiHeHus UJ13 OIlK-2.1,
M pAR «JIHAY BbICIINX Ne9, OIlK-2.2
TTOPSITKOB C - 3amuta 13 Ne9
MOCTOSIHHBIMH
ko3 durmenTamu
. METOIbI
peIeHus..
CrpykTypa
O0IIEero permeHus»
Hroro mo pazneny 16
8. OneMeHTbI TEOPUH
BEpPOSITHOCTEMN
- MOATOTOBKA K OTK-1.1
MPaKTUIECKOMY OHK-1.2’
8.1 DeMEeHTHI 61 3aHATHIO, - KOHCYJIbTHPOBaHUE OHK-1.3’
KOMOHMHATOPHKH ' - BBINIOJTHEHHE o pemenuio /13 OHK-Z. 1’
JIOMAIITHETO OHK-Z. 2’
3aaHusA '
8.2 CnyuaiiHple COOBITHSL.
OcHOBHbIE TIOHSATHSL. THOATOTOBKAK | MPOBAHMe
Anrebpa COOBITHIL. MIPaKTUYECKOMY Y P OIIK-1.1,
o pemenunto NJ13
Kaccuueckoe, 3aHATHIO, OIIK-1.2,
Nel0,
TEOMETPHUECKOE 51 4 - BBITIOJTHEHHE - IDOBEPKaA OIlK-1.3,
CTaTUCTUYECKOE W13 NelO POBEp OIIK-2.1,
BeimonHeHus /13
OTIpEACICHUS «Teopus NelO OIlK-2.2
BEPOSITHOCTH. BEPOSTHOCTEI» B

AxcuomaTuka TECOpUU




- IIOATOTOBKA K

MIPaKTUYECKOMY
8.3 TeopeMmsbl crnokeHHsT H 3aHATHIO, - KOHCYJIbTUPOBAaHUE
YMHOXKEHHSL. YcnoBHas - BBITIOJIHEHHE o pemiernto NJI3 OIlK-1.1,
BEPOSATHOCTb. dopmyna N3 Nel0 Nel0, OIIK-1.2,
MOJTHOM  BEPOSITHOCTH U 2 2 6 «Teopus - IpOBEpKa OIIK-1.3,
¢opmyna baitfeca. Cxema BEPOSITHOCTEWN, BoinosiHeHus UJ13 OIIK-2.1,
Bepuyinu, npuOImKeHus -TIO/IFOTOBKA K Nel0, OIlK-2.2
Jlanutaca u Ilyaccona AKP Ne8 - npoBepka AKP Ne§
«Cnydaiinere
COOBITHS
8.4 Cryuaiinbie
BEJIMYUHBL. I[I/ICK[)ETH{:IC u - HOArOTOBKA K
HeTpepbIBHBIC CIy4aiiHbIe npaxTieckomy | KOHCYJIETHPOBaHUE OIK-1.1
BEJINYHHBI. Pan o pewenuto NJ13 )
acrpefieneHus, (QyHKIUSL SAIVITHIO, NelO OIK-1.2,
p ’ 2 2 4 - BBITIOJTHEHHE 7 OIIK-1.3,
pacnpeneneHus u VI3 NelO - IpoBepKa OIK-2.1
IJIOTHOCTb. - eimonHerns /13 )
«Teopus OIlK-2.2
MaremaTtnueckoe BeDOSTHOCTE NelO
OXWJIaHHEe W JUCIepcus, CpoATHOCTE
HavyaJIbHbIe u
8.5 N3BecTHbIC " MOATOTOBKA K KOHCYJIETHPOBaHUE
pacrpenesieHus U HX MpAKTHHECKOMY no pemenuto U3 OIK-1.1,
CHCIIOBIC 3aHSTHIO, Nol0 OIIK-1.2,
2 2 4 - BBIIIOJIHEHHE 7 OIIK-1.3,
XapaKTePUCTUKH. VI3 Nel0 - IpoBEpKa OIK-2 1
HopmansHoe «Teo ;191 BoinonHenus UJ13 OHK-ZI 2’
pacrpezeieHue p N NelO '
BEPOATHOCTEI»
" MOATOTOBKA K - KOHCYJIETHPOBaHUE
8.6  3akoHBl  GOJBIIHX MPAKTUYECKOMY 1o pemermo MJI3 OIlK-1.1,
yucen. HepaBeHcTBO U 3aHSTHIO, p NolO OIIK-1.2,
Teopema YeObI111éna. 1 2 4 - BEITIOJIHEHHE o c_)Be’ @ OIIK-1.3,
IlenTpansHas mnpexnenbHast N3 NelO BHHOHieHHI; W13 OIIK-2.1,
Teopema «Teopus NolO OIlK-2.2
BEPOSTHOCTEI )
8.7 MHoromMepHbIe - NOATOTOBKA K | - KOHCYJIBTUPOBaHHE
ciyuyaiiHble BEJIMYMHBI. MPaKTUYECKOMY no pemenuto UJ13 OIIK-1.1,
OyHKIMK pacTpeneneHus, 3aHATHIO, Nel0, OIlK-1.2,
CBOMWCTBA. Yucnossie 1 2 6 - BBIIOJIHEHHE - IpOBEpKa OIIK-1.3,
XapaKTePUCTHUK. N3 Nel0 eimonHeHus /13 OIlK-2.1,
OneMeHTbI TEOpUH «Teopus NelO, OIIK-2.2
KOPPETSIIT BEPOSTHOCTEW 3ammura N3 Nel0
HWroro no pazaeny 12 14 34,1
9. DieMeHTBH MaTeMaTHYeCKON
CTaTUCTHKU
9.1 OcHOBHBIE TIOHATHS, - OATOTORKA K
FeHepanbHas MPAKTHIECKOMY | - KOHCYJBTAIlMH I10
COBOKVIIHOCTE 1 BHIGODKA 3aHITHIO, pemennto /I3 Nell, OIlK-1.1,
CTaTI/I}(]:TI/I‘{CCKI/IC o er})ncv; - BBIMOJIHEHUe | - mpoBepka MJI3 Nell | OIIK-1.2,
s : 2 2 6 WJI3 Nel | «IlepBrunas OIK-1.3,
af:)n N g S «IlepBuunas obOpaboTka OIIK-2.1,
pactipen ’ o0paboTka pe3yabTaToB OIlK-2.2
Toueunsie 51
pe3yNIbTaToOB IKCIIEPUMEHTA
HMHTEPBABHBIC OLICHKH SKCTICPHMCHTaY
- MOJITOTOBKA K
MPAKTHIECKOMY | - KOHCYJBTAIlMH IO
SI'HZTe BaHHHOBepHTeanEJ’;z 3aHATHUIO, pemennto MJ13 Nel2, OIlK-1.1,
na afaeT OB HO MaJILHi[)FO - BBINOJIHEHUE | - mpoBepka MJI3 Nel2 | OIIK-1.2,
ai’n . 5 -~ P oo 2 2 4 W13 Nel2 «UHcroBbe OIK-1.3,
g Kp Hﬂren X ’ HDOBEDKI «Hucnossie XapaKTEPUCTUKHU OIIK-2.1,
puTeb poBep XapaKTepUCTUKU TeHepaJIbHbIX OIIK-2.2
CTaTUCTHYECKUX THIIOTE3 FeHEPATBHBIX HApaMETpOBY

napamMeTpoOB»




9.3 Kpuruueckas 001acTs,

- IIOATOTOBKA K

[IPAKTHYECKOM - KOHCYJIbTAI[UH 110
YPOBEHb 3HAYMMOCTH, P Y 4 - OIIK-1.1,
3aHATHIO, pemennto NJ13 Ne9,
MOIIHOCTh KpUTEPHUS. OIIK-1.2,
N - BBIIIOJIHEHUE - Boimosienue /13
Kpurepuii coryacus 2 1 6 OIlK-1.3,
N3 Nel3 Nel3 «IIposepka
IIupcona mng rumoressl o OIIK-2.1,
«IIpoBepka CTATUCTHYECKUX
HOPMAaJIbHOM OIlK-2.2
CTATHCTUYECKUX THIIOTE3»
pacripeqeneHun
TUIIOTE3Y
- IIOJITOTOBKA K
9.4 OyHKIIMOHATbHAS MPaKTUYECKOMY
3aBUCUMOCTb U PETPECcCHs. 3QHATHIO, - KOHCYJIbTAIUH IO
Kpussie perpeccun. - BeimoniHeHne | pemennro MJI3 NelO,

. OIIK-1.1,
Br16opounsrit N3 Nel4 - BemostHeHue M/13 OIK-1.2
K03 duiueHT «BpIsicHeHHE Nel4 «BrrsscHenne o

bun 2 1 |41 y » OINK-1.3,
KOppEJISIHNY. KOPPESILMOHHOM KOPPEISIMOHHOM OIK-2.1
Omnpenenenre mapaMeTpoB 3aBHCUMOCTHU 3aBHCUMOCTH OHK-Z. 2’
JIMHEHHOM perpeccun U3MEPHUMBIX HU3MEPHUMBbIX '
METOI0OM HaNMEHBIINX MPU3HAKOB MIPU3HAKOBY
KBaJpaToB reHepaJIbHOM

COBOKYITHOCTH)

HWroro no pazneny 8 6 20,1
Hroro 3a cemectp 36 36 86,2 SK3aMeH
HToro no qucLuIninHe 72 72 156,3 3a4YeT, IK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BaHHE B y4eOHOM
npolecce AaKTUBHBIX M HWHTEPAKTHBHBIX (OpPM TPOBEJCHHUS 3aHATHH B COYETAaHHH C
BHEAYJIMTOPHOU paboTOil ¢ 1esbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
obyuaromuxcsi. Cornmacao 1. 34 Tlopsigka opraHW3alliil M OCYIIECTBICHHS JCATCIHLHOCTH IO
o0Opa3oBaTeNbHbIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpoBeeHUN Y4eOHBIX 3aHSATHH 00ECIIeUMBACTCS Pa3BUTUE Y
0o0y4aromuxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKIMYHOCTHOM KOMMYHHUKAIUM, NPUHSATHS
pEIIeHHH, JIMACPCKUX KayecTB, B TOM UYHCIE C YYETOM pETHOHAJIBHBIX OCOOEHHOCTEH
npodeccuoHaNbHOM ASITETbHOCTH BBITYCKHUKOB U NOTPeOHOCTEN paboToAaTenei.

BriOupas Ty wim MHYIO0 TEXHOJOTHIO paboThl ¢ 00yUYaIOIIMMUCS, HEOOXOMMO UMETh B
BUJY, YTO HauOombiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CIIM YYUTHIBATH LIEIU
o0pa3oBaHMs, HAa PEANM3aLUI0 KOTOPHIX JOJDKHA OBITh HampaBiieHa u30upaemasi TEXHOJIOTHSA,
Co-ZiepKaHue, KOTOPOe MPEACTOUT NepeaTh 00YJarOIIMMCS C €€ TOMOIIbIO, a TAK)KE YCIIOBHS, B
KOTOPBIX OHA OYJET UCIIOIb30BaThCS.

B nameit paboTe MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpagunuonHbsle oOpa3oBaTelibHblE TexHoJoruu. OpraHusanus 00pa30BaTEIbHOIO
mpolecca, MOpeanojiaraeT MNPsSMYI0 TPaHCIALUIO 3HAHUW OT MpernojaBaTeNis K CTYACHTY
(IpEeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WIUIIOCTPATUBHBIX METOJIOB OOy4YeHUS).
YyeOHasi NeATENBHOCTh CTYACHTa HOCHT B TaKUX YCIIOBHUSIX, KaK MPaBHIIO, PENpPOIyKTHBHBIN
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uH(OpMalMOHHAs JIeKUMsT — [IOCJIEJOBAaTEeIbHOE M3JIOKEHHE MaTepuana B
TUCIUILIMHAPHOMN JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BepOATbHBIMH CPEICTBAMH.

- IPAKTUYECKOE 3aHATHE, IIOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

2. Texuomornu mpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoIecC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TANHOTO PELIEHHUS MPOOJEMHOW 3aJaydl WM BBITOJHEHUS
yuebHoro 3a1anus. [IpoekT npennongaraer COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJ€HTOB, HAIIPABJICHHYIO HA BbIPaOOTKY KOHIEMIMM, YCTAHOBJIEHHE LI€Jei U 3aj1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJIbTaTOB, OIpEJeNeHHe NPUHLUIOB U METOAMK peIIeHUs
MOCTaBJIEH-HBIX 3aJa4, IJAHUPOBAaHUE XoJa pPadOThl, MOMCK JOCTYNHBIX M ONTHUMAaJIbHBIX
pecypcoB, MO3TANHYI0 pPEANM3aLUI0 IUIaHA paboThI, MPE3CHTALUI0 PEe3yJIbTaToOB PabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcss B OCHOBHOM IS IIEpexo0/ia KOMIETEHIIMH Ha YPOBEHb
BJIAJICHUS.

OcCHOBHBIE TUIIBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOMN €S TEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubImkeHa K ¢opmaTy Hay4dHOTO
UCCJIEIOBaHMs (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbI, ONPEJCICHHE HAay4HOM MpoOJIeMsbl,
npeaMera U oOBEKTa MCCieOoBaHMA, LeNed W 3ajad, METOAOB, MCTOYHHUKOB, BBIIBHKECHUE
TUTIOTE3bI, 0000IIEHNE PEe3yIbTaTOB, BBIBOJBI, 0003HAUYEHHE HOBBIX MpoOiem). PesympraTom
ABIIsieTCs ydeOHas KapTa 110 MOJIyJII0 Hallei 00pa3oBaTeIbHOM IPOTrpaMMBl.

TBOpYECKHIT TPOEKT, MNPEANOJAralmliii B OTIWYHAE OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYUMOMY «MaTeMAaTHYECKOMY»
coObITHIO (Tpa3aHuK yncna «Ilu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yueOHas
KapTa, TOJIbKO He(OopMalIbHO, KPaCOYHO 0(opMIIeHHAs; BUICOPOIIUK «S1 Haydy Bac pemarth ...» 1
T.II.

WupopMalMOHHBI MpOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENILHOCTE C  SIPKO
BbIpaXEHHON 3BPUCTUYECKON HANPaBICHHOCTHIO (ITOUCK, 0OTOOP U cUCTeMaTH3alus HGOopMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuel, ee aHaIU3 U
0000111eHIE 1, HAKOHETI, TPE3EHTAIIUS TT0 TPAKTUYECKOMY MTPHUIIOKEHHIO).



4. HVupopMalmoHHO-KOMMYHHKAIIMOHHBIE —00pa3oBaTelibHbIe TexHOnoruu. OpraHuszanus
00pa30BaTEeNBLHOrO Ipolecca ¢ NPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOIPAaMMHBIX Cpell U

TEXHUYECKUX CPEACTB paboThl ¢ wuHPOpManueir (MHPOPMAIMOHHYIO Cpely YHUBEPCHUTETa
MOOJYC MOODLE).

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOM padoThI 00yyaommxcst
[IpencrarneHo B nmpuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl HIPOBeAeHHs IPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUIITIMHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypAa:

1. umaues B. C. Beicmas maremartuka: yue6nuk / B.C. IllumaueB. — Mocksa:
NHOPA-M, 2019. — 479 c. — (Bricee obpazosanue). - ISBN 978-5-16-101787-6. - Tekcr:
anektponHbid. - URL: https://new.znanium.com/catalog/product/990716 . — Pexxum nocryma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

2. Maremaruka: yue6. mocobue / FO.M. Jlanuios, JI.H. XKyp6eunko, I'.A. Hukonosa, H.B.

HukonoBa, C.H. HypmeBa ; mon pen. JL.H. XXypb6enko, I'.A. HukonoBoit. — Mockaa:
NH®PA-M, 2019. — 496 c¢. — (Beicmiee oOpa3oBanme: bakanaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799 . — Pexum jgoctyma: s aBTOPH3.
II0JIB30BATENEH.

0) JlonosHuTebHAS JIUTEPATYpA:

1. Teopust BepOSATHOCTEH U MaTeMaTHYECKast CTATUCTHKA: Y4yeOHoe mocobue / buprokosa
JLT., boopux I'.'H1., Marees B.U., - 2-¢ u3n. - Mocksa: HUI[ MH®PA-M, 2017. - 289 c.
(Boic-mee obpazoBanue: bakamaBpuar) ISBN 978-5-16-011793-5. - TekcT: 351eKTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/370899 .— Pexum noctyma: uis aBTOPHU3.
II0JIb30Ba-TENEH.

2. Marematuka B mpuMepax W 3ama4ax: y4de0. mocobme / O.M. JlerrsipeBa, JI.H.
Kypb6enxko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — MockBa: UHOPA-M, 2019. —
372 c. — (Bwicmee oOpasoBanume: bakamaBpuat). - ISBN 978-5-16-102288-7. — Tekcrt:
anextponnsid. — URL: https://new.znanium.com/catalog/product/989802 .— Pexum mocryna:
JUIS1 aBTOPU3. TOJIb-30BATEIIEH.

3. Mauxo, I1.E. Beiciias MmateMaTHKa B yIpaXHEHUsIX U 3a1a4dax. (B 2-x gactsax) [Tekct] /
I1. E. danko, A. I'. ITonos, T. 1. KoxxeBHukoBa. - M.: Briciras mxoina, 1986-2009. ISBN:
978-5-488-02201-0. - 601ee 1000 mT.

4. ®uxrtenromnsil, .M. OCHOBBI MaTEeMaTHYECKOTO aHaau3a: yueOHuk: B 2 yacTsx / [.M.
@uxtenronsll. — 11-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 1 — 2019. —
444 c¢. — ISBN 978-5-8114-0190-1. — Tekct : 37eKTpOHHBIH // DIeKTpOHHO-OMOIMOTeUHASs
cucrema «Jlanby : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Pexwum goctyma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

5. ®uxtenronbil, .M. OCHOBBI MaTEMAaTHYECKOTO aHaIKM3a: yuyeOHuK: B 2 yacTsx / [.M.
®uxrtenronsl. — 10-e m3a., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekct: 31eKTpoHHBIH // DNeKTpOHHO-OMOIMOTEUHAS
cucrema «Jlaup» : [caiiT]. — URL: https://e.lanbook.com/book/115730 . — Pexwum goctyma:
JUTSL aBTOPU3. OIh30BaTENEH.

6. [llumaues B. C. 3agaunuk 1o BeiciicH Maremaruke: y4ue6. mocobue / B.C. Ilumayes.
— 10-e uzn., crepeorun. — Mocksa: UH®PA-M, 2020. — 304 c¢. — (Bsiciiee o6pazoBanue). -
ISBN 978-5-16-101831-6. — Tekcr: 3JICKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://new.znanium.com/catalog/product/1042456

B) MeToanyeckue ykazaHusi:

1. AGpamoBa, .M. DieMeHTBl BEKTOPHOW anreOphl W aHAIMTHYECKOW T'€OMETPHU:
MeTtoaunueckue yka3anus st CTyieHToB | kypca Bcex crenansHocTei. — MI'TY, 2008. — 16 c.

2. Axmanoga, 3.C. Heonpenenennsiii uaterpan: Terpaas-koncmekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, 1.A. KpuBsie u nmoBepxHoctu 2 nopsiaka. [lomsipaasi cucrema KoopAuHaT.
[Ipaktukym — Marauroropck: I'OY BITIO «MI'TY um. I'.'1. Hocosay, 2009. —19 c.

4, TopsueBa, H.A. Teopus (yHKIUN KOMIIJIEKCHOTO IEPEMEHHOTO: MeToanuecKue
yKa3za-HUusl U BapUAHTBl WHIUBUIYATbHBIX 3aJaHU JJI1 CTYICHTOB BCEX CICIHAIBLHOCTEH —
Marnautoropck: 'OY BITO «MI'TY um. I'.'11. HocoBay, 2011. — 28 c.

5. I'pauesa, JI.A. OnpeneneHHbIl UHTETPpal: METOJUUYECKUE YKA3aHUS JUIsl CTYIEHTOB —
Marnautoropck: 'OY BITIO «MI'TY um. I'.11. HocoBay, 2010 —12 c.

6. I'pauesa, JI.A. DieMeHTHI TMHEHHON anreOpbl, BEKTOPHOH alreOpbl M aHATMTHYECKON
reoMerpun: YuebHoe nocoobue. - Maruutoropck: 'OY BIIO «MI'TY um. I'.'11. Hocosay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHblii MPakTUKyM IO cTtaTucTuke ¢ npumeHeHunem EXCEL:
Me-Toa. yka3. aiis 1abopaTopHbIX pabOT MO MaTeMaTUYECKOH cTatucTuke.- Maruutoropck: [OY
BIIO «MI'TY um. I'.1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonundeckuii ananu3: Meronndeckne yKa3aHus U BapUaHTHI 3aaHUi
JUTSL CAMOCTOSITENTEHOM PabOThI M KOHTPOJIs 3HaHMi cTyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObITHs 1 BepoITHOCTh. YacTh 2: MeTo. ykas. - MarHUTOropck:
'OV BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

10. Masuenko, E.II. IlpomwsBognas wu mguddepennman ¢yHkuuu. [IpakTUKyM.-
Maruutoropck: ['OY BITO «MI'TY um. I'.1. HocoBay, 2010. — 38 c.

11. Masiuenko E.I1. UccnenoBanue ¢yHkiumii u moctpoenue rpadukos. [Ipaktukym. —
Marnutoropcek: 'OY BIIO «MI'TY um. I''M1. HocoBay, 2011. —20 c.

12. CaBymkmna H.®. KomoOumnaropuka. CoObiTHe U BeposiTHOCTh. Yacte |
KombOunaropuka. Anredpa coObiThii: MeTon. ykazaHus 1o AUCUHUIUIMHE «MaTemaThka ais
cTyneHToB | kypca Bcex crienuanpHocTedt. — MI'TY, 2007. — 17 c.

r) IIlporpammHuoe o6ecnieyenue u MHTEpHET-pecypehl:

IIporpammuoe obecnieuenue

Haumenosanue I1O Ne norosopa CpoOK JIeicTBUS JTUIEH3UU
7Z1p ¢B000IHO pacupocTpanseMmoe I1O 0eccpoyHO
MS Office 2007 Ne 135 o1 17.09.2007 OeccpouHo

Professional
Bbpayzep Mozilla

Firefox cB00OOTHO pacmpoctpansemoe [10 0eccpovHO
Bpaysep Yandex |cBoGomHO pactpoctpansemoe [10 06eccpoyHO
STATISTICA B.6 |K-139-08 ot 22.12.2008 0eCCPOUHO
FAR Manager cB00OTHO pacrpoctpansemoe [10 0eCCpOvIHO

IIpodeccuonanbHble 6a3bl JAHHBIX 1 HH(OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
| HasBanue kypca | Cchlika




ITouckosas cucrema Akagemus Google (Google Scholar) [URL: https://scholar.google.ru/

Harnmonanwsnas nHpopManmonHo-ananutraeckas cuctemalURL:
— Poccutickuii unnekc nHayunoro nutupoBanust (PUHL])  |https://elibrary.ru/project_risc.asp

DrexkTpoHHas Oa3a mepHOAMUYECKUX M3maHuii East View
Information Services, OO0 «IBUC»

9 MaTepI/IaJILHO-TeXHH‘leCK()e obecrneyeHue AUCHHUIIIIMHBI (MO)Iy.TIH)

https://dlib.eastview.com/

MaTepI/IaJIBHO-TeXHI/I‘ICCKoe obecrneucHue JUCHHUIIIMHBI BKJIIFOYACT:

Y4eOHble ayauTOpuu I OPOBEACHUS  3aHATHM  JeKkuumoHHoro Tuma  Jlocka,
MYJIbTUMEAMMHBIE CPE/ICTBA XPAHEHHUS, [IEpeJauu U MpeICTaBIeHs HHPOPMaLuu

Y4eOHble ayAUTOPUM [ IPOBEIEHUS NPAKTUYECKUX 3aHATUN, TPYNIOBBIX U
VMHIVBUAYAJIBHBIX KOHCYJIBTALlMM, TEKYIIEr0 KOHTPOJII M IPOMEXYTOUHOM arrectauuu Jlocka,
MYJIbTUMEIUMHBIA IPOEKTOP, IKPaH

Kommiiekc Meroauueckux pa3paboTOK (pa3gaToyHOro Marepuaia M METOAMYECKHX
yKa3aHuil) M\WJIM KOMIUIEKC TECTOBBIX 33JaHUi VIS MMOJrOTOBKH M MPOBEACHHS TPOMEKYTOUHBIX U
pPYOEKHBIX KOHTpOJIEeH

[Tomemenuss st camMoCTOSITENbHOM paboThl yuammxcs llepcoHanbHbIE KOMIIBIOTEPHI C
nake-rom  MSOffice, Beixomom B HWHTepHeT ¥ ¢ JOCTYIOM B  DJICKTPOHHYIO
MH()OPMAIMOHHO-00Pa30BATENBHYIO CPEY YHUBEPCUTETA

ITomernienue Ui XpaHeHUs U TPOPUIAKTHUECKOTO 00CITyKUBAaHHsI yueOHOTro 000py10BaHUs
Hlkader ans xpaHeHHs Y4eOHO-METOAMYECKOW JIOKyMEHTAlWW, y4eOHOTro 0O0OpyqOBaHUS H
yueOHO-HarJIsIHBIX TOCOOUI


https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

Hpuiaoxenne 1

Y4yeOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

ITo JUCHHUITIIINHE «Maremaruka NpeaAyCMOTpECHA ayJUTOPHAsA U BHEAYJUTOPHAsA
CaMOCTOATCIIbHAA pa60Ta o6yqa}01u1/1xc;1.

Ay,Z[I/ITOpHaH CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB NpEAIoIaracTt pei€cHNE KOHTPOJIBHBIX 3aa4d
Ha NPaKTHYCCKUX 3aHATHAX.

Ilpumepnuie ayoumopnuvie konmpovhste pavomot (AKP):

AKP No2 «Bexmopuo»

1. TocTpoiiTe Ha IIOCKOCTH BEKTOPBL & — (4;_1), b=(- 2;5), c= (1;2). Haiigure ux

nuHeiiHyro kombunamo 28+0+3C a) reomerpuuecku, 6) anamuTnaeckn.
5 a=(21-3) b=(-4;0;2) c=(1L-2)

. Haiinure:

a) JIMHYy BekTopa &, ero HampasIsAIOIMe KOCUHYCHI, OPT BEKTopa & ;

5 a-b, ac, b-c, [(a+2c)(za-5)
p) axb axc, bxc, (a+2c)x(za-sb)

1y abc, (a+2c)3a—sb)c—2b)
3 a=(1:4:-3) b=(3-2:5) c=(34;2)

. Haiiure nuomans napamienorpamma,
nocrpoennoro Ha sekropax @+20 y €—30 y yyune ero cropo.

4. TIpoBepbTe, SBISIOTCS JIH BEKTOPEl & (1;1;3), b= (3;0;_2), c=(-113)

KOMITJIaHApHBIMHU.

5. Haligure (321 + BXE - 25X5 - 56), €CIIN 5 5 E =5,

AKP No3 «Ilpeodensiy

BeruncnuTe npenens:

3 2 _ _ _
1 lim > J2r3x + 2X 5 1lim (x 7Z(x 23)(x 4)
x>2 X —X—-6 noe X" — X" +11
3 2
3. lim )Z _ X 4. lim g
xonl 2x° =1 2x+1 x>-2 (X + 2)
1.4 1
5. Iirrg)(1—4x)3X 6. Iirrgxcthx 7. Iirlr]O3X*l

8. UccnenoBath Ha HENPEPHIBHOCTD

X—3ecmu x<0
f(x)=
5% ecmu x>0

AKP Ned «Ilpouseoonan»

1. HaiinguTe nepByro NpOU3BOAHYI0 OT (DYHKITHI:



2_
2) X =~/1-25t7, 6) Yy =X-C0S3X, B) y:w_5.|ogzx+3
y =arccos St + 7, X'+ 2x+l

Y= 5+ _2arctg (4x2 + 3x)_

2. CocraBbTe ypaBHEHHs KacaTenbHOM K kpusoii XY =4 B rouke X, =1.

3. Bommcsure npubmmkenro Y =VX° +8  mpn X =1,09.

. cos4x-1
4.  BeruucnuTe npeaen no npasmiy Jonurans lim

AKP Ne5 «HeonpeodeneHHblii uHmezpan)

. HaliTu HeonpenenéHHuble HHTETpaIbl:

X% +5X —~/X +2 : : 5x —2
a dx, 6) [sin(3x+1dx, B) |sinxe“*dx,r) |————dx,
)J. x? )J. ( ) )-[ )-[x2+4x+5
3x—-4 , , x-1 X-3
o) | ————dx, e) |xsin(2x)dx, ;) | xarcsin xdx, 3 dx, n) | ————dx.
: j\/x2—6x+13 : ‘[ ) : '[ : IX3+1 : J-(X2—4)2
AKP No6 «@HII: oughghepenyuposanuern
y In(x*y)
1. Haiitu 1 nocTpouTh 00J1aCTh ONpeneaeHUs] PYHKINH Z = ——=.
y—X
2. Haiitu gacTHBIEe TPOU3BOIHBIE PYHKIIMN Z = X-arctg 1 y >
+ X

3. HaiiT npom3BOIHYIO CIOKHOM QyHKIHE Z =X’y —Y’X, Tae X=UCOSV; y=usinv.
. oz oz . .
4. Haiitu npou3BoHbIE x 51 > HesiBHOM pynkimn e° —X2ysinxyz =0.
X y
5. Haiiti sxcTpeMyM GyHKIMHK ABYX mepeMernbix Z = 4(X—Yy)—Xx* —y?.

AKP N7 «Obviknosennvle oughghepenyuanvmvie ypagnenusn,

1. Haiiti o6mmii mHTETpast niau obmiee pemenne qudepeHnrnaIbHOr0 YpaBHEHUS TEPBOTO

nopsiaka (B mpumepe 6) pemuts 3agauy Komm):
a) 20xdx —3ydy = 3x*ydy —5xy“dx,

6){y' — yCOS X =Ssin 2X
y(0)=-1



2. Haiitu o61ee pemenue nuddepeHnaabHOro ypaBHEHUS:
a) y'"+2y"-3y'=(8x+6)e”,
6) y' -4y +4y =e*(cosx+3sinx).
AKP Ne8«Cnyuaiinvie coovtmusy»

1. Tlo muieHn MpoU3BOAUTCS TPHU BhICTpena. PaccmarpuBarores coowitus A, B, C — nmonaganue

IIPH TIEPBOM, BTOPOM M TPETHEM BBICTpeiax. UTO 03HAYAOT COOBITHS A+B+C, 4B+ C?

2. B ypue 12 mapos. Cpenu 3tux mapoB 3 6enbix ¥ 9 yepHbIX. KakoBa BEpOSITHOCTH TOTO, 4TO
HayJa4y BBIHYTBIN IIap OKakeTcs OenbiM?

3. B pagmocrynuu tpu mukpodoHa. s Kaxaoro U3 MepBhIX ABYX MHKPO(OHOB BEPOSTHOCTH
TOTO, YTO OH BKJIIOYEH B JaHHBIH MoMeHT, paBHa 0,45, a mms Tperbero — 0,9. Haiitu
BEPOSATHOCTH TOTO, YTO B JAHHBI MOMEHT BKIJIFOUEHBI 2 MHKPO(DOHA.

4. B npopaxe UMErOTCs Oenble U KOPUYHEBBIC SIa B COOTHOIICHHUH 2:3, MPUYEM IIPOU3BOACTBO
60% O6enbix u 71% KOPUYHEBBIX UL JATHPYETCS THEM, TIPEIIICCTBYIOINM JTHIO TIPOTAXKH, a
ocTajJbHbIC fllla JaTHPYIOTCs Oosiee paHHHUMH uuciamu. [lokymarenbs 3aka3bpiBaeT fiilia,
JaTUPyeMbIe JTHEM, MPEAIIECTBYIOMNUM JHIO MPOJAKU, HE3aBUCUMO OT uX IBera. Kakosa
BEPOATHOCTH TOTO, UTO MY MPOJAAYT PELIETKY OCbIX SIHII?

5. Tenedonnas cerb yupexaeHus obcmyxuBaeT 200 aboHEHTOB. BeposTHOCTH TOTO, YTO B
TEYEHHE MHHYTHl BHYTPU OSTOM CETH KTO-TO KOMY-TO IM03BOHHUT, paBHa (,7. Kakosa
BEPOSATHOCTH TOTO, UYTO B TCUCHUE MUHYTHI OyeT 5 3BoHKOB? KakoBa BEpOSATHOCTH TOTO, YTO B
T€YeHHEe MUHYTHI OyneT He Oonee 5 3BOHKOB? HaiiTu HamBeposTHEiIIee 4ucI0 3BOHKOB B
TEYECHUE MUHYTHI.

Ilpumepnuie unoueudyanvnuvie oomawinue 3aoanusn (U/]3):

HJ[3 No2 «Ananumuueckan zeomempus»

1. B kaxoii Touke npsimasi, mpoxopsimas yepe3 Touku A(3,-2) u B(-1,2), nepecekaet ochb Oy.
2. Haiitu paccrosiHue Mexay npsambiMu 4x-3y-7=0 u 4x-3y+3=0.

3. Hammcare kaHOHHWYECKHE U NTapaMeTpUUYecKue ypaBHEHUs IPSIMOii, Ipoxosiiel uepes
touku M(2,1,-1) u K(3,3,-1).

[TpoBectu npsmyto yepes Touky A(2,0,-1) nepneHaukyasipHo miaockoctu 3x+4y-z+4=0.
[TpoBecTH TUIOCKOCTH Yepe3 Touky A(2,0,-1) mapamienbHo TuiockocTr 3x+4y-z+4=0.
[TpoBectu miockocth uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

. Jlokazarp, 94TO MpsIMbIe B3aMMHO TTEPIICHANKYIISIPHBI:

y-2 2 {3x+y—52+1=0

No ok

X
1 -2 3 " ]2x+3y—8z+3=0.

8. I[OKEBE[TL, 4TO MPAMBIC MMapaJlIJICIIbHBI:
x+2 y-1 z X+y-z=0
— = =— Hu

1

3 -2 X—y-52-8=0"

9. Haiitu yron mexnay npsiMol, npoxosieit uepes Touky A(-1,0,-5) u Touky B(1,2,0), u
MJI0CKOCTHIO X-3y+Z+5=0.
10. Onpenenuth TN Y HOCTPOUTD JIUHUIO:



a) x> —-9y*+2x+18y+73=0;
6) 2x*+3y? —4x+6y—-7=0;
B) y*—4x—-2y—-3=0.

H/[3 Ne3 «Ilpeoen. Henpepuvienocmu)
1. Haiitu npeaens! GyHKIMNA:
o 2x%+x* 45 . x*=3x—=2_ . Ax+1-2 . 1-cos4x
lim — ; lim — ; lim ; lim
x>0 3Jx° —x4+1 x=>-1 ¥ —x—2 x—3 /X_Z_l x—0 2x.tgx

1

. (2x-1Y)" 247 In(l+2x

lim x-(vx*+1-x); lim clim(@-4x)% Ilmﬁ.

X—>+00 x—o 2X +1 x—0 x—0 e3x -1

2. HWccnenoBaTh Ha HETIPEPHIBHOCTD, HANTH TOYKH pa3pbiBa, CAETIATh YUEPTEK:

X+4, x<-1,

y=4%%; y=Ix?+2, -1<x<1,
2%, x>1.

HJ[3 Ned «Ilpouseoonasn»

Haxootcoenue npou3zeoonoit

1. Halitu npousBoanble U quddepeHnmans mepBoro nopsjika

1) =7cosx'
5x+1

2) y=(2+5x)* —3cos7x,
7 .
3) y:§—4x-arcsmx,

4) y=(cosx)?.
2. Haiitu npon3BoHy10 G yHKIIMY, 33JaHHON HESIBHO

e’ —5xe* —2xy +11=0.

3.Haiiti mpon3BoaHyIO (QYHKIIMH, 3aJaHHON IMapaMeTPUIECKU
X =3cost -5,
y =4t° +5.

4. HaiiTu mpou3BOHbIE IEPBOTO MOPSAKA QYHKIIII y=X¢€

Ilpouszeoonas evicuiux nopsaokos. llpunoxcenus npouseoonoi

2

dy
dx?

x=3t—t3,

6) y=5".
y=3t%;

1. Haiigure &y u
dx

GbyHKIM: a) {



o 2 o
2. a) Hanure ypaBHeHue KacaTenbHol k mapabone ¥ =X —4X+ 2 B Touke ¢ abcuuccoit

x, = 0. Iocrpoiite rpaduk u KacaTeIbHYIO.

6) Hannmmre ypaBHEeHHe KacaTelIbHON K KpUBOi X° + Y —4Xx+2y —164 =0 B ee Touke C

koopaunatami (7; 11). IloctpoiiTe KpUBYIO U €€ KacaTeabHYIO.

3. Haiinnre HanOoJblIee U HANMEHBIIIEE 3HAUYECHUS cbyHKuI/H/I Ha 3aJaHHOM OTpE3KE
f(x)=2x*-6x*—18x+7 xel[-2;2].

4. Beruucnute mpenesnsl, UCOab3ys npaBuiio Jlonurans:

. 2x%—8x* +13x-10_
a) lim—; 5
-2 X° —2X°+3Xx—-6

0) lim x-In(eX —1).

x—>+0

5. 3aBUCUMOCTb IIYTH OT BPEMEHHU IIPH MPSAMOJIMHENHOM JBUKEHUH TOUKH 3a/1a€TCSl ypaBHEHUEM

1
S= §t3 +2t?-3,rme S —myrbBM,a t — Bpems B ¢. BEIUMCIIHTE ee CKOPOCTh U YCKOPEHHE B

MOMEHT BpemMeHu t =4c.

IlIpumenenue npou3z8o0noii 014 uccnedo6anus Yynkyuil

1. Hocrtpoiite rpadpuk (QyHKIMH C TOMOILIBIO  IPOWU3BOJHOM  MEPBOrO  MOpSAIKA
y=-—x>—-3x*+9x +11.

2. Haiinute mpoMeXXyTKH BBITYKJIOCTH, BOTHYTOCTH M TOUKHU Mepernda GyHKuun vy =2x —33/x?

X3

(x+1)°
x2 -3x+3
x-1

3. Haligure acHMITOTHI M MOCTPOUTE CXEMATUYHO TPaduK GYHKIMH y —

4. TlposenuTe NOJHOE MCCIIENOBAHUE DYHKIIMH M IOCTPOUTE IPauK y —

5. TlpoBeaute monHoe ucciaenoBaHue GYHKIIMH U TOCTPOTE Tpaduk
In x

X

HJ[3 Ne5 «Heonpeodenenunwtii unmezpan. Onpeoenennvlit UHmMeZpan u €20 NPUI0HCeHU)

1. HaliTu Heonpe1elIeHHbIE UHTErPaIbl

1._[ L_XWH X 2_[( 2 1 de

3Wx 5 3+%x° 2x?_3
3 J—
N T Y 4. [ 29 X",
[2 _7x sin(zx—j SIn” X
2x—-1
5. [ x(3x2+1) dx 6. | ——
I ( ) Ix2+2x+10



7. [Vi-erex 8. j4x+3 dx,

(x—2)°
9. Ixe’3dx, 10. j#
X(x°+1)
dx dx
11. , 12. —_—,
I\/§+3x+2i/§ -[cosxsm3x
13 J- dx

(X+D)VX* +2x-1.

2. Beruncnute OIIPCACIICHHBIC MHTCI'PAJIbI

2 n
1. j(xz +i4)dx. 2. jlnsin xdx
1 X 2

3. BeraucauTh mwiomans GUrypsl, OrpaHiIeHHON JTIMHASAMA
1) 3x—y=4, y>=6x

2) r=cos2¢p, OS(DS%
x =2cost,

3) { . y=3(yz3).
y =6sint;

4. BBIYUCITUTH JUTMHY JyTH KPUBOM, 33JaHHON ypaBHECHUEM

1) y=Inx, J3<x<A15

2) p=3e"", —m/2<@p<7/2

3) x=e'(cost +sint), 1/2<t<r.
x=e'(cost —sint),

5. Beruuciauts 06beM Tena, 00pa3oBaHHOTO BparieHueM BOKpyr ocu Oy GpUrypsl, orpaHU4eHHON
rpadukamu GyHKIHiE X =3-Yy° | Xx=y* +1

HJ[3 No6 « DHII: wacmnovie npou3eoonvie, IKCmMpemym»

y In(1-x> - y?)
1. Haiitu obnacte onpeneneHuss QyHKIHH = Z = —————=——.
1-y
2. HaiiTu 3Ha4€HUs YaCTHBIX MPOU3BOJHBIX (DYHKIIMH B 33JaHHOM TOUKE:
1

A) z=x' (1) B) z=In (\/;+\/§) ().

2
3. Haiitu Z—l:, ecan U =Xy +Sin(X+Y).
X

4. BeraucnuTh NpUOIMKEHHO \/ 5.%92 42032,



5. HaiiTi 5KcTpeMyMbl GyHKIHH  Z = X° +2y* —4X —6Y + 2.

. Inx In
6. Haiitu mpou3BoaHyl0 GyHKIUH Z = —— — ny B HampasiyieHuu Bektopa (1;1).

y X

7. HaiiTu sxcTpemanbHoe 3Hauenne GyHkuun z = 2X+ Y —y° —x* npu ycnopun X+ 2y =1,

8. HaliTn HanOosbiee 3HaueHne (DYHKIIHH:

A) 2=Xx-2y+5 { y>0 B) z=In(x?+y?)
X+y<1,
X+2y<1
x>0
y>0.

HJ[3 Ne9 «Obviknosennvle oughghepenyuanvrvie ypagHenus»

1. Haiitu o6uuit naTerpan nim oduiee perenue 1uddepeHnanIbHOro ypaBHEHUs IEPBOro
nopsika (B mpuMepe 3)pemuts 3anady Komm):

2 2
1) Va—xty +xy? +x=0, 2) y' =2 +§xy—5y :
2X° —6Xxy

' _ 2
3 {Xv YNy L Wy o

y() =1 X’

2. Haiitu o6miee pemenue auddepeHnaisHOT0 ypaBHEHHUS:
1) y"xInx=y",2) (L+x3)y" +2xy’ =12x>.

y" =2sin® ycosy
y(1)=§, y(=1"

4. Haiitu oGmiee pemenue auddepeHnanbHOro ypaBHeHus (B MpUMepe ) PEIIUTh 3a/1aqy
Komm):

1) y'-2y'+y=xe" y"+4y’ +5y = x?

3) ¥ —4y" +5y' =6x>+2x-5, 4) y"' +2y" -3y =(8x+6)e*,

5) y"'—4y'+4y=e*(cosx+3sinx), 6) y" —64y’ =128cos8x —64e™,
{ y"+y=1/sinx

3. Haittu pemenue 3agaun Kommu:

e

y(r!/2)=1,y(x/2)=nl2
5. Pemure cucremy JIY mepBoro mopsiika AByMs ClIoco0amMu - TIOJICTAHOBKH M METOJIOM Diijiepa



y'=2x-5y+e'

X'=y—6x+e*

HJ[3 NelO «Teopus eeposamnocmeit»

1. TIpousBoautcs 5 BBICTPEIOB 10 pe3€pBYapy € FOPIOYUM, IPUUEM PE3EPBYap MOCIE IEPBOTO
MONaJaHus B HErO BOCIJIAMEHSETCS, a II0CJI€ BTOPOTrO MOIAIaHUsl B HETO — B3PbIBACTCS.
BepositHOCTh MoOMaianus B pe3epByap npu KaxkJoM BoicTpelie pasHa 0,3. HaiiTu BeposTHOCTB
TOT0, YTO pe3epByap OyleT MOJ0KKEH, HO HE B3OPBETCSI.

2. B cembe Tpoe aereii: 2 MmanpuMKa M 1eBOYKa. J[eTH urparoT Ha KyxHe. BeposTHOCTB TOT0, 4TO
MaJIbYMKH Pa300bIOT MOCYAy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a st neBouku — 0,4. Haiitu
BEPOATHOCTH TOTO, UTO Mocyza Oyner pa3oura.

3. Camma nonasaer B MUIIIEHb [IPH OJHOM BBICTpelie ¢ BeposiTHocThIO 0,8, Marmia — ¢
BeposiTHOCTHIO 0,7, a [Tama — ¢ BepositHocThIO 0,75. Cama BeicTpenui 2 pa3a, Maia — 3 pasa,
[Mama — 1 pa3, mocie 4ero B MUIlIeHH ObLII0 0OHAPYXKEHO OJJHO oTBepcTue. Kakopa
BEPOSITHOCTh TOTO, YTO B MHUIIICHB TIonasia Mara?

4. Pa3pbIB CBSI3M TPOUCXOJUT B OJHOM W3 3BEHbEB TeneoHHOTO Kabemss. MOHTEP
IIOCJICZIOBATEIEHO IPOBEPSIET 3BEHbs, OOHApyXHBas MecTo paspbiBa. COCTaBUTH Pl
pacrpesiesieHus] 4Kciaa OOCICIOBAaHHBIX 3BEHBEB, €CIIM BEPOSTHOCTh pa3pbiBa IS
KQKIOr0 3BCHA IMOCTOSIHHA M paBHA .

5. 3amaH pAnx  pacupeiesieHHus] JAUCKPETHOM CIy4allHOW BEJIMYMHBI X.

X |1 2 3 4 5 6

P |003(015|020 [0,35 [0,15 |?

[Toctpoutrh MHOTOYroJapHUK pacnpezneneHus. Onpenenuts (QyHKIUIO
pacopeneneHus W NOCTpouTh €€ rpaduk. BpluucIUTh MaTeMaTHuecKoe OXKUAaHHE

DIX],

m o
X, JTHCIIEPCHIO Cpe/lHee KBaJpaTUYeCKOe OTKIOHCHHUE X U

—0, < X<
BCPOSTHOCTh P(m —o, <X <m, +0,).

6. 3amana ¢QyHKIOUSA pacrpeneneHuss ciay4dalHOM BenuMuumHBL X
0, X <3,

F(x)= %(—x3 +12x? —45x +54), 3<x<5,

1, X > 5,

HaiiTi mnIOTHOCTH pachpesieieHus. 11oCTpouTh TrpaQuKu GYHKIHH |
IUIOTHOCTH  paclpeleleHns. BBIUMCINTE MaTeMaTUYECKOE OXMAAHHME, JUCIIEPCHI0 M
BEPOSTHOCTH P(X €(0,4)).

7. B Tabnuue npuBeAEH 3aKOH paclpeieseHHus BEpOSTHOCTEW CHCTEMBl CIIydaifHBIX
BennunH (X, V)

X




1 0,01 0,03 0,04 0,14 0,08

2 0,07 0,06 0,04 0,10 0,05

3 0,05 0,03 0,16 0,06 a

=% . . mx’ my.
Haiitu: ko3ppuuueHT «a»; MareMaTHUECKHE  OXKHUIAHUS ; JUCIepcun

2 2

o., O, r
¥ 7y xoaddunueHt koppeasiuun Y.

HJ[3 Nell «llepeuunasn oopadomxa pe3yibmanos IKCHEPUMEHmMa)

Han cratuctuueckuid psj (MCXOAHbIC 3HAUCHUS BEJIMYUH)

X Y X v X v X Y X Y

384 | 18,7 | 40,7 | 24 | 303 | 18 | 273 | 251 | 22 21

40,2 | 11,7 | 50,8 9 284 | 157 | 38 | 206 | 32 | 28,6

241 1209 | 38,2 | 228 | 476 | 11,3 | 52,8 | 152 | 19,5 | 19,7

3251224 | 36 |198 | 303 | 213 | 48 | 245 | 46 | 20,3

25 | 295 | 357|153 | 305|278 | 26 |28,7 | 27,8 | 155

38,1 | 19,6 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 352 | 30,7

16,8 | 32,2 | 438 | 13 | 168 | 183 | 57,1 | 29 | 416 | 18,2

28,8 | 29,7 | 355 | 24 | 239|202 | 40 | 238 | 425 | 153

47,1 | 14,7 | 459 | 24 | 543 | 142 | 50,7 | 15,9 | 329 | 22,5

50,1 | 159 | 29,3 | 219 | 60,8 | 27,2 | 58,6 | 9,3 | 35,6 | 22,7

302 | 25 | 542|142 | 214|198 | 40,1 | 17,4 | 47 | 17,3

36,9 | 232|598 | 61 | 384 | 23 | 344|234 | 314|302

366 | 79 | 322 | 223 | 46,8 | 20,5 | 53,7 | 12,4 | 28,2 | 30

38 |154 | 52 | 61 | 23,8 | 183 | 42,1 | 285 | 33,7 | 19,8

55 11 | 312 | 242|379 | 326 | 43 | 20,2 | 276 | 185

16,2 | 252 | 51,2 | 142 | 30,6 | 21,5 | 23,5 | 14,6 | 36,8 | 10,7

49,7 | 159 | 32,2 | 204 | 37 | 245 | 329 | 25,8 | 45,5 | 14,8

49,7 1 19,5 | 309 | 20,7 | 57,6 | 20,3 | 54 | 14,4 | 18,6 | 15,3

42,3 | 19,7 | 415 | 10,8 | 41,9 | 146 | 423 | 235 | 258 | 27,4

357 (119|412 | 98 | 341|263 |588 | 92 | 392|175




HaiiTu BeIpaskeHue AByMEpHOI0 SMIUPUUYECKOT0 pacnpenenenus (X, ¥V), sMnupudeckue
pacrpeziesieHus: COCTaBISIoNMX X U Y, IOCTPOUTH Ipaduyeckoe 0TOOpaKeHUE pacipeIeIeHUN.

JJ1st 3TOTO - COCTAaBUThH KOPPEISIIMOHHOE TT0JIE, KOPPEISIUOHHYIO TAOIUIly a0COMIOTHBIX 4acToOT,
BapHAIMOHHBIC PsIbl, Ta0HIy «CTaTUCTUYECKasi COBOKYITHOCTh U3MEPUMOT0 IIPH3HAKAY.

HJ[3 Nel2 «Hucnoewvle xapakmepucmuku 2eHePAbHbIX RAPAMEMPO6»

ITo nanubiM, noydeHHbIM B /I3 Nel 1, onenute reHepalibHble mapaMeTphl: HAWIUTE CPelIHEE,
JCIIepCus, CpeHee KBaAPaTUYHOE OTKIIOHEHHE, aCHMMETPHSI, dKCIIECC, MOJIa, MEIMaHa,

KO3 dUIMeHT Bapuanuu s mpu3HakoB X u Y. OLIEHUTE CTEIICHb OTKIOHEHUS SMITUPUICCKOTO
pacnpeneseHns TOro U3MEpPUMOro Mpu3HaKa OT HOPMaJIbHOTO pacipeleleHUs.

Jlis sToro 3anonHuTe Tabnuny «PacdeTr BHIOOPOUYHBIX OLEHOK ITPU3HAKOBY» U IPOBEAUTE PACUETHI
UCTIPABJICHHBIX OIIEHOK I'eHEPaIbHBIX TapameTpoB. Crenaite BEIBOJ 0 KO3 PHUIIMEHTE BapHaIHH.

HJ[3 Nel3 «IIpoBepKka CTATUCTHYECKUX THIIOTE3)

ITo nanHbIM, osryueHHbIM B /13 Nell u 12, mpoBecTH CTaTUCTUYECKYIO ITPOBEPKY
CTaTUCTHUYECKON THITOTE3bl 0 HOPMAIbHOM paclpe/ielIeHud U3MEPsieMOro pU3HaKa 1o
CJICAYIOIIMM KPUTEPHSIM: a) CpeTHEMY KBaJpaTHUHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUpOBaHMS,
B) TIOKA3aTeJIsIM MCTPABIICHHBIX aCHMMETPHH U dKCIlecca, T') KpuTteputo [Iupcona XZ (ypoBeHb
3HAYUMOCTHU NMPHUHATH paBHbIM 0.05). B ciiydyae mpuHSTHS THIOTE3b O HOPMAIbHOCTH
pacnpeneseHns HailTH JOBepUTENIbHbIE MHTEPBAIBI 111 MATEMAaTHYECKOTO 0XKUJIAaHUS U CPETHETO
KBaJIpaTUYHOI'0 OTKJIOHEHNUS TP ypoBHE HanéxHocTh 0.95.

HJ[3 Nel4 «Bvisacnenue KoppeaauyuoHHol 3a6UCUMOCHIU USMEPUMBIX RPUIHAKOB)

[To nanusIM 3amaun, uccnenyemoit B 13 NeNe 11-13,  HaiiTu u 3anucath B
KOPPEJSILIMOHHYIO Ta0IHIly yCIOBHbIE cpeaHue. Ha koppensinoHHOM 1oJie TOCTPOUTh JIMHUU
perpeccun. Halitu ncnpaBieHHbIH KOPPEISILIMOHHBIA MOMEHT U KO (GUIIUEHT KOPPEIAILUH.
[TpoBepuTh rUMOTE3Y O HE3ABUCUMOCTH MpU3HakoB X U Y (ypOBEHb 3HAUUMOCTH NMPUHATH
paBubIM 0.05). Paccuntate koaddunuenTs! TMHENHHOM perpeccun (X Ha Y wim Y Ha
X).ITpoBepuTh 3HAUUMOCTh YpaBHEHUS perpeccuu. HallTu 1oBepuTenbHble MHTEPBAJIBI IS
K02(pPUIIMEHTOB KOPPEISIMU U IMHEHHOM perpeccun (pu ypoBHe HaaexHocTu 0.95).



Ipuio:xxkenne 2

OIIeHO‘lHBIe cpeacrea AJisi MIPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCTalium

a) Ilnannpyembie pe3y1bTaThl 00y4eHHUs] H OLICHOYHBIE CPeACTBA IS NIPOBeIeHHS
NPOMEKYTOYHOM aTTeCTALMU:

CrpyKTypHBIi
JIEMEHT

KOMIICTCHI N

[Inanupyemsblie
pe3yabTaThl
00y4eHus

O1neHOYHBIC CPEACTBA

OIIK-1 - cnoco0HOCTHh aHAJIM3UPOBATH 32124 NPO(eCcCHOHAILHOI eI TeJIbHOCTH HA
OCHOBe I0JI0KeHHI1, 3aKOHOB U MeTO/I0B B 00/1aCTH €CTECTBEHHBIX HAYK H MAaTeMATHKH

OIIK-1.1:
Hcnonb3yer
ITOJIOKEHUS, 3aKOHBI
Y METOJbI B 00J1aCTH
C€CTCCTBCHHBIX HaYK
U MaT€MAaTUKN HpI/I
pelICHUN
MPaKTUYECKHUX 3a/1a4

- OCHOBHBIE ITIOHSTHS
M METOJIBI IMHCHHOM,
BEKTOPHOU aJreOpbl
¥ aHAITUTHYCCKOM
reOMETPUH;

- OCHOBHBIE TIOJIOXKE-
HUS TEOPUH TIpeJie-
JIOB ¥ HETIPEPBIBHBIX
byHK1UH, rpaguku
OCHOBHBIX
3JIEMEHTAPHBIX
GbyHKIUN 1 UxX
CBOMCTBA;

- OCHOBHBIE T€OPEMBI
nudepeHnnaIbHo-
T'O ¥ MHTETPAITLHOTO
ucYMCIeHUs! QyHK-
M1 OJTHOW U He-
CKOJIBKHX TIEPEMEH-
HBIX, METOJIBI
nuddepeHnuaITbHOT
0 UCYHCIICHUS
UCCIIeTOBAHUS
(GyHKIUI, OCHOBBI
YHUCIICHHBIX METOJIOB
BBIYHCIICHUS
OTIpeIeIEHHBIX
UHTErpajoB,

- OCHOBHBIE TUIIBI
OOBIKHOBEHHBIX

TeopeTuyeckue BOMPOCHI 1JIsi 3a4€Ta BO 2
ceMecTpe

1. Bextopsl. JInHeiHbIE ONepalliy HaJl BEKTOPaAMHU.

2. [Ipoekius BeKTOpa Ha OCh. MOAY/b BEKTOpA.
Hampasnsionine KOCHHYCHI.

31.CxansipHO€ NMPOU3BEICHUE BEKTOPOB, €r0
cBoricTBa. [Ipunoxenus ckalsspHOro
MIPOU3BEICHUS B TE€OMETPUH, (PU3HKeE.

4.BekTopHOE NPOU3BEICHUE BEKTOPOB, €TI0
cBoiicTBa. [IpuinoxeHust BEKTOPHOTO
MIPOM3BEICHNSI.

5. CMenaHHOE IPOU3BEIEHUE BEKTOPOB, €I0
cBoiicTBa. [IpuokeHuns cMemanHoro
IIPOU3BEICHUS.

6.YpaBHEHMS NPSAMOI HA MIIOCKOCTH.
7.Y paBHEHMS TUIOCKOCTH B IPOCTPAHCTBE.
8.YpaBHEHHUsI IPSIMOU B POCTPAHCTBE.

9.B3anMHOE pacnoyioKeHUe IPSIMBIX U
IUIOCKOCTEM. YTOJ Mexkly HUMH. PaccTrosiHue ot
TOYKH JI0 MPSMOM, TNTIOCKOCTH. ToYKa mepeceyeHust
MPSIMOM U TUIOCKOCTH.

10.KpuBsie BTOpOro nopsijika: OKpy»HOCTb,
auiric, runepbona, mapadoia, ux
TE€OMETPUUYECKNE CBOMCTBA U YPABHEHUS

11.®yakums. CnocoOsl 3aaanus. O6macTh




CrpyKTypHBII [Inanupyemsblie
JJIEMEHT pe3yIbTaThI OrneHouHbIe CPECTBA
KOMIIETEHIINH oOy4deHus
muddepeHnanbHbIX | onpenenenus. OCHOBHbBIE dJIeMEHTapHbIE
ypaBHEHHI U (GyHKIIUMH, UX CBOWMCTBA, TpaduKHU.
METO/JIbI UX
pOIIICHHS; 18. Ilpenen ¢pynkuuu B Touke. [Ipenen
(GbyHKIMH B OECKOHEYHOCTH.
- OCHOBHEIE OHOCTOPOHHME MPEIEIBI.

TTOJIOXKEHUS TEOPHUH
PAIIOB;

- OCHOBHBIC ITOHATHUS
TEOpUHU
BEPOATHOCTEN U
MaTeMaTH4eCKOI
CTaTUCTHKH

19. beckoHe4HO Maible U OECKOHEUHO OOJIbINE
dbyHKIMH, CBSI3b MEK Ty HUMH. CBOWCTBA
0ECKOHEYHO MaJIbIX (PYyHKIIUH.

20. Teopemsl o nipeaenax. Packpsitue
HEOIIPENEICHHOCTEN.

21.3aMeuaTelLHEIE IIpEeNeIIbl.

22.CpaBHeHHE OECKOHEYHO MaJbIX (DYHKITHH.
OKBHUBAJICHTHbIE OECKOHEUHO MaJible ()yHKIUH
1 OCHOBHBIE TeopeMbl 0 HUX. [IpuMeHenue k
BBIYHCIICHUIO IIPEIEIIOB.

23. HenpeppIBHOCTh QyHKIIMH B TOUKE. TOUKH
pa3pbiBa U UX KiaccuuKaus.

24. OCHOBHBIE TEOPEMBI O HENIPEPHIBHBIX
¢ynkuusax. CpoicTBa (QyHKIMH HENMPEPbIBHBIX
Ha OTpE3Ke.

25.1IpousBogHast PyHKIMH, €€ TEOMETPUIECKUI U
(bu3nuecKkuil CMBICI.

26. YpaBHEHM KacaTeIbHON U HOPMaIU K KPUBOMU.
HuddepeHunpyeMocTb PYHKIIMU B TOUKE.

27.1Ipon3BojiHast CyMMBI, Pa3HOCTH,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHH.
IIpouzBosHas cnoXHOU M 00paTHOM QyHKIHA.

28. ludpepennmpoBanme HESIBHBIX U
napaMeTpUYecKy 3aJaHHBIX (QYHKLUH.

29. JlJorapudmuueckoe nudepeHipoBanme.

30. IIpon3BOoIHBIE BBICIINX MOPSIIKOB.

31. Juddepennman Gynkmuu. ['eomerpuueckuit
cmbicn auddepennnana. OCHOBHBIE TEOPEMBI O
nuddepenmnmranax.

32.Ilpumenenne nuddepenmana x
MPUOIMKEHHBIM BBIYUCIICHUSM.

33. OcHOBHBIE TeopeMbl AU PepeHInaTbHOTO
ncuucnenus: Pomrs, Jlarpanxka u Komm.

34.IIpaBuito Jlonurans.

35. Yci10BUS MOHOTOHHOCTH (DYHKIIHH.
OkerpemyMmsl GpyHkiuil. Heo6xonnmoe u
JI0OCTaTOYHOE YCIIOBUS IKCTpeMyMa (PYHKIIUH.

36. HanGombIiee 1 HaMMEHbIIIee 3HaYSHUS
(GyYHKIIUM Ha OTpE3Ke.

37.Beimykuiocts rpaduka GyHkiun. Touku
neperunda. Heooxoaumoe u toctaTouHoe
YCJIOBUS TOYEK Ieperuoa.

38. AcuMnTOTHI Tpaduka QyHKIIUH.

39. IlepBooOpa3Hasi. Heonpenenennslii




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Inanupyemsblie
pe3yiabTaThl
0o0y4eHus

OueHouHble CpeCTBA

40.

41.

42.

43.

44,

45.

46.

47.
48.

UHTETpal W ero cBoiictBa. Tabnuma
OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METOABI HHTCIpHUPOBAHUA:
3aMeHa [ePEeMEHHON M UHTETPUPOBAHHUE I10
qacCTsiaM.

Huterpuposanue paLMOHAIBHBIX
(GyHKIHH.
HHTterpupoBanye  TPUTOHOMETPHUYECKHX
GyHKIHH.
Hurterpuposanue UppPaLUOHAIIBHBIX
GyHKIHH.

OnpeneneHHbIl  MHTErpan Kak Ipenen
HMHTETPAIIBHON CYyMMBI, €r0 CBOMCTBA.
dopmyina HrroTona — JleitOHMOA.
OcHOBHbIE ~ CBOWCTBAa  OIpPEAEICHHOTO
UHTErpaa.

Brluucnenue oOnpeaeseHHOro HMHTErpala
(3amMeHa mepeMeHHOM, HHTETPUPOBAHUE IO
yacTsaMm). VHTerpupoBaHue YETHBIX U
HEYETHBIX (QYHKIMI B CHMMETPUYHBIX

npejenax.
Heco6cTBeHHBIE MHTETPAIBI.
I'eomerpuueckue " ¢duznueckue

MPHUIIOKCHUS ONIPECACICHHOTO MHTCTpaJIa.

TeopeTuueckne BOmpocskl 115 IK3aMeHa B 3

cemecTpe

Ob6nacte ompenenenuss @OHIL. Ilpenen,
HenpepbelBHOCTh.  CBolicTBa  (yHKIUH,
HEIPEPHIBHBIX B OTPAaHUYEHHOM 3aMKHYTOMN
obacTH.

YacTHblE TPOM3BOJHBIE NIEPBOTO MOPAIKA,
MX T€OMETPUYECKOE UCTOIKOBAHUE.

YacTHble MIPOU3BOJIHBIC BBICIITHX
MOPSIKOB.
JuddepeHunpyeMocTb u TMTOJTHBIH

muddepeHnnan GyHKIUH.

[Ipumenenue nonHoro nuddepeHmana K
MPHUOIMKEHHBIM BBIYUCIICHUSIM.
JuddepeHnnansl BHICIINX MOPSIKOB.
[IpousBoanas cnoxuoit Gpynkiuu. [lomHas
IIPOU3BOIHAS.

WNHBapuaHTHOCTH bopMbI ITOJIHOTO
muddepennmana.

JuddepennmpoBanre HeIBHOW (PYHKITUH.
KacatenpHast MIOCKOCTP M HOpMallb K
MIOBEPXHOCTH.

10. OkcTpeMyM (QYHKIHMU JOBYX NEPEMEHHBIX.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Inanupyemsblie
pe3yiabTaThl
0o0y4eHus

OueHouHble CpeCTBA

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

HeoOxomuMoe u J0CTaTOYHOE YCIOBUE
JKCTpeMyMa.

Y cnoBHBIN JKCTPEMYM. Meron
MHOHTeNel Jlarpanxka.

Haubonpiiee u HauMeHbIIEEe 3HAYCHUS
(hyHKIIMM B 3aMKHYTOH 00J1aCTH.

Juddepennmranbapie YpaBHEHUS:
OCHOBHBIC TIOHSATHUSA. 3a7auu, IPUBOISAIINE
K nuddepeHIanbHbBIM YPABHEHUSIM.

Teopema CYIIECTBOBAHUS u
€IMHCTBEHHOCTH peleHus
mQQepeHIaIbHOr0 YpaBHEHUS.
YpaBHeHUA c pa3eIaIoIUMUCS
IIEPEMEHHBIMHU.

OnHopoaHbIC nuddepeHnaiIbHbIC
ypaBHeHus | nopsiaka.

JIuneitnbie YpaBHEHHS. YpaBHeHust
beprymn.

VYpaBHeH#He B MONHBIX U depeHnnanax.
JuddepeHnnanbable YpaBHEHUS BBICIIAX
MOPSIAKOB: OCHOBHBIE MOHSATHUA.
VYpaBHEHHUsI, JOMYyCKArOUMe TMOHMKEHHE

MOpSAJKA.

JInnelinbpie g depeHranbHbIe
YPaBHEHHUs BBICIINX MOPsAKOB. JIMHEWHbIE
OJTHOPOJHBIE nuddepeHaibHbIe

yYpaBHEHUS 2, N-T0 MOPSIIKOB.
Wurerpuposanue JIOAY ¢ nmocTosHHBIMU
KO3 PHUIHEHTaMH.

Jluneitnbie Heoguopoausie Y. CtpykTypa
obmiero pemenus JIHJY.

Meron BapHaluu MPOU3BOJIBHBIX
MMOCTOSIHHBIX.
HNurerpuposanue JIHIAY ¢ nmocrosHHbIMU

kodpdulmeHTaM ¥ TPaBOH  YacThIO
CTIETIMATBHOTO BH/IA.

Cuctemsl 1uddepeHnnanbHbIX ypaBHEHUH.
Teopema CYIIECTBOBAHUSA u
€IMHCTBEHHOCTHU pereHus. Merton
WCKJTFOUEHUS UIS PENICHUS HOPMaJIbHBIX
cucreM U hepeHInalbHBIX YPaBHEHHH.
DIIEMEHTBI KOMOHHATOPUKH:
NePEeCTaHOBKHU, Pa3MeEIIEeHUs, COUeTaHHUS.
OCHOBHBIE TIOHATHS TEOPUU BEPOSITHOCTEH:
UCTIBITAaHHE, coObITHE, BEPOSTHOCTD
COOBITHSI.

HevictBuss Hag coObITUsMH.  AunreOpa
COOBITHH.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Inanupyemsblie
pe3yiabTaThl
0o0y4eHus

OueHouHble CpeCTBA

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

TeopeMbl  CIIOXKEHUS M YMHOXCHUSA
BEPOATHOCTEH.
®opmyiia noyiHOW BepositTHocTU. Dopmyna

betieca.

IlocnemoBaTeabHOCTH HE3aBUCHMBIX
ucnbiTanuit. @opmyina bepuymiu.
CrnydaiiHble BETUYUHBI, UX BUIBL.

Pan pacrpeeneHus. OyHKIMSA
pacrnpenenenus, ee cpoiictBa. [lmoTHOCTD
pacrpeesieHusl, CBOMCTBaA.

UucnoBble XapaKTEPUCTUKH  CIy4alHBIX

BEIMYHMH: MAaTEMaTH4EeCKOE O0XKHMJaHUE,
JUCIIEPCUS,  CpPElHEE  KBAaIPAaTHYECKOE
OTKJIOHEHHE.

Hopmanbnblii  3aKkOH  pacmpeneneHus

CIIy4aiHOU BEJIMYUHBI.

CucremMbl cinydyallHBIX BEJIMYMH. 3aKOH
pacrpeesieHus.. YuciioBslie
XapaKTEPUCTUKA  CHUCTEMbl  CIIy4aWHBIX
BEJIMYMH. 3aBHCUMOCTh CIly4JailHbIX
BCJIMYMH.

[Ipeamer MaTeMaTHYeCKOW CTaTHUCTUKH.

I'enepanbHass COBOKYNHOCTh W BBIOOpKA.
BapuannonHnslit pAn. [Tonuron.

l'ucrorpamma. Dwmnupudeckas QyHKIUS
pacrpeaeseHus.
CrarucTuueckue  OLIEHKH  [apaMeTpoB
pacnpeneneHus reHepaJbHOU
COBOKYITHOCTH.
Craructuueckass  TpoBEepKa  THUIOTES.

Kpurepuii cornacus. Kpurepuii [Iupcona.
Koppensitiimonnsiii ananms. IMIUPUUECKUNA
KO3 PHUIHUEHT KOpPesLuu.

Haxoxnenue YpaBHEHUS JIMHEHHON
perpeccun METOA0M HaMMEHBIINUX
KBaJpaToB.

OIIK-1.2: Pemraer
CTaH/JapTHBIC
npodeccuoHaIbHbIE
3a7a4um ¢
pUMEHEHHEM
METO/IOB
MaTeMaTHIECKOTO
aHaIM3a

- pelaer 3a7auu 1o
M3y4aeMbIM
TEOPETUYCCKH
paszzaenam;

- 00cyxmaer
CIOCOOBI

3¢ (heKTUBHOTO
pelreHus
muddepeHIaTbHBIX
YpPaBHEHUU U UX
CUCTEM; OIIPEIENSTh

Ilpumepnuvie npaxmuueckue 3a0anus 01
IK3AMeHa u 3auema ¢ OUEeHKOIL:

1. Berunucnure npenensl:

. 14+4x-x* 3x-arcsin 2x .
a) lim————; im——————;B
x> X + 3X° + 2X x=0 COS X — COS™~ X
_ J2x-1-+5
lim——=.

x—3 x_3




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Inanupyemsblie
pe3yiabTaThl
0o0y4eHus

OueHouHble CpeCTBA

3¢ peKTUBHOCTH
peIeHMs 3a]1a4H,
MOJTYYSHHOTO C
TIOMOIIIBIO
YHCIIEHHBIX
METOJIOB;

- pacro3Haer
s deKTUBHBIC
PE3yJIbTAThI
o0paboTku

OKCIICPUMCHTAJIbHBIX

JTaHHBIX OT
Hed(DPEKTUBHBIX

d
2. Haiigute d—y s GYHKLMIN: a) y = et 0)
X

x=ctg2t,
y = In(sin 2t).

3. Boruments: a) 3—+/3+i, 6) (1-i)”.

4. HaiiTi HeonpeenEHHBIA HWHTETPaI: a)

Isin3x-cosSxdx,6) | 1-cosx dx B)
(x —sin x)?

j(2x+5)~exdx.

5. BbrunciauTs ornpeneneHHbI HHTETpas

V20 xdx
!

vx*+5
6. BeruucauTh onpeeneHHbI HHTEeTpal

1
f4x'arcsin xdx
0

7. Haiitn muomanp (uUrypel, OrpaHu4eHHON

2
auHuAMu: X=4, Yy~ =4x

8. Haiiti 11 mocTpouTh 00JaCTh ONpEIeIICHUS

U=+,9-x*—y? +(x—y)3_

9. Haiitn monublid auddepernnan  QyHKIHN:

byHKIIIT

z=x3Iny —sin2xy.

10. HalfiTh dacTHBIC TIPOU3BOJHBIC IEPBOTO
nopsaaka (QyHKUIUU:

z =5x°y% +In(x +4y).

11. HanucaTh ypaBHeHHE KacaTeIbHOW MIOCKOCTH

Y HOPMAJIX K TIOBEPXHOCTH Z = 4/ x* + y2 B
touke (3, 4, 5).

12. ViccnenoBaTh Ha SKCTpEMYM (G YHKITUIO




CtpyKkTypHBIT [Lnanupyemsie
DJICMCHT pe3yabTaThl OueHouHbIe CpEeACTBA
KOMITETEHIUN 0o0y4eHus
2 3
Z=X"—-2xy+4y
13. Pemmre 3agauy Komu:
ycos? xdy = (y? +1)dx, y(0)=0.
14. Haitnure ob1iee penieHue
mudPepeHIMAIBHOTO YpaBHEHUsT Yy + )y =
e?x,
15. Pemmuth OJTHOPOJIHYIO CUCTEMY
g hepeHIMATBEHBIX YPaBHEHUI:
x'=6x—y,
y' =x+4y.
OIlK-1.3: Bnaneer: Ilpumepnuie npukiaonvle 3a0a4u U 3a0aHUs
[Ipumensier - MPAaKTUICCKUMHU
€CTEeCTBEHHOHAy4Hbl | HaBbIKAMH
HCIIOJIL30BaHHUS
€ 3HaHUI ¥ METOJIbI -
T eeKOr MATEMATHIECKIX 3anauva 1. I[JI?IVPGHICHI/HI 3a/1auu CIeanTe
HOHATHH 1 MeTofoB | CXEMATHHUECKHH YEPTEXK U MOTTydHTe
aHanusa B (M3ydaeMBIX q)yHKuHOHaVJIbHyfo 3aBHCHMOCTb II0 y1<a3aH1/150 K
npodecCHOHATBHOM pasIenon 3anade. Haliaute o6macTh onpenenaeHus 3Toi
NeSTENbHOCTH MATEeMATHKH) TIpH (GYHKITUY 110 cvMchy 3amadn. Beraucimre
pereHH 3HAYEHUS 3TON (l)yHKI_[I/III;II npu Tp?X pa3IMYHBIX
TIPHKTATHBIX 337, 3HavYeHMIX aprymenTta. ccneayiite pyHkiuo Ha
HauOoIbIIee U HauMeHbIIee 3HaueHu. OTBETHTE
- HaBLIKAMU
Ha BOIIPOC 3aJIa4H.
00001IeHHS p A
«CeueHune TOHHENS UMeeT hopmy
pe3yIbTaTOB
— MPSIMOYTOJIbHUKA, 3aBEPIIEHHOTO MOJTYKPYTOM.
pezym,Ta’TOB [Tepumetp ceuenus 18 m. [Ipu kakom paguyce
OJI a IJIOIAIh CEYEHUSA OyaeT
o0paboTku YKpyTa ILIoman v
HanuOOIBIIEH? »
CTaTHCTHYECKOTO 06 r
03HAYbTE PAAUYC MOJT auepes ' u
IKCTIEPUMEHTA panuy ykpyra 1ep

BBIPA3UTE IUTOM[Ab © CEUEHHs KAk (YHKIIHIO OT
3ananue 2. CocTaBbTE AJITOPUTM PELICHUS
JMHEWHOTO OJTHOPOIHOTO AU hepeHIInaTbHOTO
YpaBHEHHUSI C TOCTOSSHHBIMU KO3 QULIMeHTaMHU.

3anayva 3. /Iy u3y4eHUs KOJINYECTBEHHOTO
npu3Haka X U3 reHepalibHOM COBOKYITHOCTH
U3BJIeYEHa BBIOOpKA X, ,---, X, oObema N,

HUMCEroIasad 1aHHOE€ CTaTUCTHUYCCKOC
pacrpeneneHue.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Inanupyemsle
pe3yiabTaThl
0o0y4eHus

OueHouHble CpeCTBA

1). ITocTpoiiTe MOJUTrOH YacTOT.

2). ITocTpoiite SMIUPUUIECKYIO (YHKITHIO
pacnpezeneHusl.

3). IlocTpoiite rucTOrpaMmMy OTHOCUTEIBHBIX
9acToT.

4). Haiinute BbIOOpOYHOE CpeHee X ,

BbIOOpOUHYtO Aucnepcuto D, , BeIOopouHOE

CpC€AHCC KBAAPAaTUICCKOC OTKIIOHCHUC C

8!

2
HMCIIPABJIICHHYIO JUCIIEPCHUIO S~ M MCIIPABJICHHOEC
CpeaHee KBaApaTUICCKOEC OTKIIOHCHUE S .

5). Ilpu 1aHHOM YpOBHE 3HAYUMOCTU Ol
poBepbTe MO Kputeputo [lupcona runoresy o
HOPMaJIbHOM pacipeiesIeHUH FreHepalbHON
COBOKYITHOCTH.

6). B cityuae npuHATHS THIIOTE3BI O
HOPMAaJIBHOM pPacrpe/ieieHuH HaluTe
AOBCPUTECIIBHBIC MHTCPBAJIbI AJIsI MATEMATHYCCKOT'O
OXHJAHUS d W CPETHEr0 KBAJPATUUYECKOTO
OTKJIOHEHUSI G IPH JaHHOM YPOBHE HaJEKHOCTH
Yy =1—a. (punsare o = 0,01).

x. |9 (13 |17 |21 |25 |29 |33 |37

10 |19 |23 |25 |19 |12 |7

OIIK-2 - cnoco0HOCTH (hOpMYJIMPOBATH 32124 NPOodecCHOHATbHOI 1esiTeIbHOCTH Ha

OCHOBE 3HAHHU HpO(l)l/lJ]le)lX pa3aeioB MATEMATHYECCKUX U €CTECTBCHHOHAYYHbIX

AUCHMIINH
OIK-2.1: - OCHOBHBIC HOHATHA | 1y pepuble npakmuueckue 3adanus ona
Brimonmaser ¥ METOJIBI TIMHCHHOM,

TIOCTAaHOBKY 3a/1a4 B
dbopMan30BaHHOM
BUJIC HA OCHOBE
3HaHUH NMPOUIBHBIX
pasziesnoB
MaTeMaTHYECKUX U
€CTeCTBEHHOHAYYHBI
X TUCIUILIMH B
obrnactu

BEKTOPHOM areOpsl
U aHAJIUTUYECKOUN
T€OMETPUU;

- OCHOBHBIE TOJIOXKE-
HUS TEOpUH TIpejie-
JIOB U HETIPEPBHIBHBIX
byHKIUH, rpaguKu
OCHOBHBIX

IK3amena u zauema.

1. Peminte MaTpuuyHOe ypaBHeHue X+3(A-B)=4C,
rie
3 8

-7 5

8 6
-3 9

2. Pemmith cucTeMbl TMHEHHBIX aareOpandecKux




CrpyKTypHBII [Inanupyemsblie
JJIEMEHT pe3yJIbTaThI OueHouHble CpeCTBA
KOMIIETEHIH o0yueHus
npoeCCHOHATIBHON | 3JIEMEHTapHbIX ypaBHeHu# 1o ¢popmyinam Kpamepa, MaTpu4HbIM
JeSITebHOCTH GbyHKUUH 1 UX MeTo0M, MeToJoM ["aycca:
CBOMCTBA;

- OCHOBHBIE T€OPEMBI
muddepeHnnanbLHoO-
IO ¥ UHTETPAILHOTO
HucyuciIeHus: QyHK-
OUi OJHOU U He-
CKOJIBKUX TIEPEMECH-
HBIX, METOJIBI
mddepeHIraTbHOT
0 UCYHCIICHUS
UCCIIETOBaHUS
(GyHKIUI, OCHOBBI
YHCIIEHHBIX METOJIOB
BBIYHCIICHUS
OTIpeIeTICHHBIX
HWHTETPAJIOB,

- OCHOBHBIC THITBI
OOBIKHOBEHHBIX

g depeHInaIbHbIX
YpPaBHEHUU U
METO/JIbI UX
pelIeHus;

- OCHOBHBIE
MOJIOKEHUS TEOPUH
PAIOB;

- OCHOBHBIE TIOHATHS
TeOpUHU
BEPOATHOCTEHN U
MaTeMaTU4eCKON
CTaTUCTUKH

3%, +4X, +2X; =3
2X; — X, —3X; =—3
X, +5X, +X; =2

3. JlaHbl KOOPAWHATHI BEPIIMH THPAMHIBI

AAAA, .
A(L36), A (221), A(-L01), A (-46-3)

Haittu:
1) nnmuny pedpa Ak, .
2) yron Mexny pedpamu ARy AA
3) yron Mexny pedbpom AA g IPaHbIo AAA :

4) rIonia b rpaHu AAA :
5) 06beM nupamMuiIbL.

4. B TtpeyronbHuke ¢ BepmnHaMu A(2,1),
B(5,3), C(-6,5) Haiitu AMMHY BBICOTHI U3
BEpPLIUHBI A.

5. Hammcare kaHOHHYECKHE U
rapaMeTpUIeCKue ypaBHEHHS TIPSIMOH,
npoxojsmiei yepe3 Touku M(2,1,-1) u
K(3,3,-1).

6. CocTaBUTH ypaBHEHHE IUIOCKOCTH,
npoxoxsmieit uepes Touku A(1,0,2),
B(-1,2,0), C(3,3,2).

7. JlokazaTrb, 4TO MPSMbIE TAPATIICTHHBI:

x+2 y-1 z |Xx+y-z=0

3 -2 1, lx-y-5z-8=0

8. Haiitu yron mexay npsMoi, npoxo e
gepe3 Touky A(-1,0,-5) u rouky B(1,2,0), n
TUIOCKOCTBIO X-3y+Z+5=0.

9. OmpenenuTh TUT KPUBOH 2-T0 TIOPSAKA U
IIOCTPOUTH JIUHUIO:

x> —9y? +2x+18y+73=0
2x? +3y? —4x+6y—-7=0

y? —4x-2y-3=0




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Inanupyemsle
pe3yiabTaThl
0o0y4eHus

OueHouHble CpeCTBA

10.Ilpu pmocraBke ¢ 3aBoma Ha ©Oaszy 1000
PaAMONPUEMHHUKOB, Y 55 BBILIUIA U3 CTPOS JAMIIBL.
Haiitu BepOATHOCTH TOrO, YTO B3SATHIA Haydayy
MIPUEMHHK Oy/IeT UCIIPABHBIM.

11. ITarHaguaTes PK3aMEHAMOHHBIX OMJIETOB

coJiepkat 1o 2 BOmpoca, KOTOphIe HE
MMOBTOPSAIOTCS, SK3AMEHYIOIIMIICS 3HAET TOJIBKO 25
BOIPOCOB. HaliTu BEpOSATHOCTH TOTO, YTO IK3aMEH
OyZIeT caaH, eciu IS 3TOTO JIOCTATOYHO OTBETHTH
Ha JiBa BOIIPOCa OJJHOro Oumiiera.

12. TlpuariMaeM BEPOSITHOCTH POXKICHUS
MaJIbUMKA U JIEBOYKHU paBHbIMU. HaliTu
BEpPOSITHOCTH TOTO, YTO cpeau 10 HOBOPOKACHHBIX
6 OKaXyTCsl MAJIbUNKAMHU.

13. lan 3aK0H pacnpeaesieHUus TUCKPETHON
CIIy4aiiHON BEJINYMHBI:

X:| 110 | 120 | 130 | 140 | 150

p: |01 (02 |03 (02 |02

BBIYHUCIIUTb €€ MaTCMAaTUYCCKOC OXXKHNIAHUC,
AUCHICPCUIO U CPEAHEC KBAAPATUUICCKOC
OTKJIOHCHHC.

14. lana ¢pyHKuMs pacupeeneHus HenpepbIBHON
CIIy4alHOM BEIUYHUHBI X

0 npu x<0
0,25x3(x+3) nmpu O0<=x<=1
F(X): 1 npu x>1

Haiitu minotHocTh pacnpeneneuus f(X), moctpouts
ee rpaduk, BEpOSATHOCTD MOMAIaHKs B 3a1aHHBIH

untepsan [0,5; , Mx, DX, Ox,

15. 3agaHo pacnpeneneHrue BeposITHOCTEN
JIMCKPETHOM JBYMEPHOM CIy4ailHON BEJIMYMHBI:

Y\X |2 5 8

04 0,15 0,30 0,35




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Inanupyemsle
pe3yiabTaThl
0o0y4eHus

OueHouHble CpeCTBA

0,8 0,05 0,12 0,03

Haiitu 3ak0HBI pacnipeiesieHus COCTaBIISIFOIINX,
KO2(pPUITUEHT KOppEeIAUn

16. Ilo BeIOOpKE MpH 33JaHHOM YPOBHE
3HauumMoctd o = 0,05 mpoBepUTh 10 KPUTEPHIO
[Mupcona runore3y 0 HOPMaJIBLHOM paclpeIeIeHu!
reHepaJIbHOW COBOKYITHOCTHU. B ciydae nmpuHsATHS
THIIOTE3bl O HOPMAJILHOM PaCIpe/IeJICHUN HAUTH
JIOBEPHUTEIIbHBIC HHTEPBAJIBI JJIS1 MATEMATUICCKOTO
OXKUJIaHUSI d W CPEIHETO KBAaJPaTHIECKOTO
OTKJIOHEHUSI G TIPU YPOBHE HAJIC)KHOCTH
y=1-a

x. |4 |7 10 (13 |16 |19 |22 |25

n |6 |11 |14 |22 |20 {13 |9 |5

17. Y3 HopManbpHO reHepanbHON COBOKYITHOCTHU
u3BJedeHa BrIbopka oobema N=15:

143, 121, 135, 132, 120, 116, 115,
143, 115, 120, 138, 133, 148, 133, 134.

TpebyeTcst ipu ypoBHE 3HAUUMOCTH

a =0,05 npoBepuTh HYJICBYIO THIIOTE3Y
H,: ol = 002 =55, IPUHIB B KAYECTBE
KOHKYPHUPYIOIICH TUIIOTE3BI: a)
H,:0?#55,0) H,:0° >55 um

H, : 0? <55 B 3aBucumocTH OT

MOJIYYCHHOI'O 3HAaUCHUA 0'2 .

OIIK-2.2: Beibupaer
MaTeMaTU4eCKun
arnmapar Jiis
pereHus
(bopMaTu30BaHHbBIX
3a/1a4 B 00J1acTH
npohecCuOoHATBLHOM
JESITEIbHOCTH

Bnageer:
- cmocobamMu

OLICHUBAHUS
3HAYUMOCTHU U
MIPAaKTUYECKOU
IIPUTOTHOCTH
IIOJIyYE€HHBIX
pE3yJIbTaTOB;

- HaBbIKaMH

Ilpumepnvle npuknaonsie 3a0auu u 3a0aHUA

3anava 1. 3aBUCHUMOCTB ITyTH OT BPEMEHH IIpU
MPSIMOJIUHEHOM JBMKEHUH TOUKH 3a]1a€TCs

1
ypaBHCHHEM S=§t3+2t2—3,rzxe S — myTh B

M, a t — Bpems B ¢. Beruncioute ee CKOpocTh U




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Inanupyemsblie
pe3yiabTaThl
0o0y4eHus

OueHouHble CpeCTBA

MIOCTPOCHUS U
perieHus
MaTEMaTHYECKUX
Mozeen
MPUKJIATHBIX 3a/1a4

YCKOpPEHUE B MOMEHT BpeMeHU t =4cC.

3ananue 2. [logymaiite, ¢ TOMOIIBIO CPEACTB
KaKoro pazjiesia MaTeEMaTUKU MOYKHO PEIINTh
CIIEAYIOUIYIO 3a7auy.

«Jlnst yOOpKH CHera Ha yJIHIax ropoja
UCTIOJIB3YIOTCSl CHErOyOOpouHbIe MaTiHbl. OHU
paboTaroT B TEYCHHUE CBETIIOTO BPEMEHH CYTOK C 6
70 18 4acoB ¢ MOCTOSIHHON CKOPOCTbIO YOOPKHU
cHera 400 (M3/‘{). N3menenune oobemMa cHera,
BBINAJIAFOIIETO HA YIUI[BI TOPOJIa B TOPOJIC B

TEUYCHUC CYTOK, MOKHO OIIUCATh YPABHCHHUEM

%:12&—55: S ;
rie — 00beM cHera (B M),
BBINIABLIETO 3a BpeMms t (B wacax), 0<1<24. B
MOMEHT BpeMenH ! = 0 Ha ynunax ropoja JexuT
1000 M° chera. YCTaHOBUTE COOTBETCTBUE MEXIY

BpeMeHeM t 1 00bEMOM CHera, JIeXKaIIero Ha

yJHIaX TOpoaa S() o »

CocraBbTe MaTEMaTUYECKYI0 MOJENb 3TOM 3a1a4n
U perure e€.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[IpomexxyrouHasi arrecTanus IO JUCHHMIUIMHE «MaTeMaTuka» BKIIOYAET TEOPETHUECKUE
BOTIPOCHI, ITO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHUN, U MPAKTUYICCKUE
3aJ]aHMsl, BBISIBIIAIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaICHUH, TPOBOAUTCS B popme
3aueta (2 cemectp) u B hopme dk3amena (3 cemectp).

DK3aMeH N0 JaHHOW AMCUUILIMHE TPOBOAUTCS B YCTHOM (hopMe 1o 3K3aMEeHAIMOHHBIM OujieTam,
KaXKIbIH U3 KOTOPBIX BKIIOYAET 2 TEOPETUUECKUX BOIIPOCA U [1BA IPAKTHUUECKUX 3aJaHMSL.

Iloxa3arenu u KPUHTECPHUHA OLICHUBAHUA JK3aMeHa U 3a4eTa:

— Ha OLEHKY «OTJIHYHO» — OOydalouuics JIeMOHCTPUPYET BBICOKHUH  YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYECKOe U TIy0OKoe 3HaHue
yueOHOro Marepuana, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO OIEpUpyeT
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYAIUSAX MOBBIIIEHHOMN CII0KHOCTH.

— Ha OIICHKY «X0POII0» — 00yJaoIIUics IeMOHCTPUPYET CPEAHHUM YpOBEHb C(HOPMUPOBAHHOCTH
KOMIICTCHIIHIA: OCHOBHBIC 3HAHMSI, yMCHUS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAYUTEIHLHBIC OINOKH,
HETOYHOCTH, 3aTPYJHEHHUS MPH AHATUTUYECKUX OINEpalUsiX, IMEPEeHOCe 3HAHMM U yMEHHI Ha
HOBBIC, HECTAHIAPTHBIC CUTYAIIHHU.

— Ha OLICHKY «Y/AOBJICTBOPUTEJBbHO» — O0Yy4YalOIIUNCA JIEMOHCTPUPYET NOPOTOBBIM YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUIN JIOMYCKAIOTCS OLIMOKH,
MPOSIBIISIETCS OTCYTCTBUE OTJEIbHBIX 3HAHUM, YMEHHI, HaBbIKOB, O0YYarOUIUIICS UCIIBITHIBAET
3HAQYMTENIbHBIC 3aTPYAHEHUS MPHU ONEPUPOBAHUMU 3HAHUSMM M YMEHUSMH IIPH UX NEPEHOCE Ha
HOBBIE CUTYalUU.

— Ha OIICHKY «HeY/JA0BJeTBOPUTEILHO»— 00yJaIoNIuics JeMOHCTpUpYeET 3HaHus He 6omee 20%
TEOPETUYECKOI0 MaTepHualia, JOIMYCKaeT CYIISCTBCHHBIC OIMMOKMA, HE MOXET II0Ka3aTh
MHTEJJIEKTyadbHbIe HABBIKM PEIICHUS MPOCTHIX 33a/1a4 WM HE MOXKET MOKa3aTh 3HAHUS JaXe Ha
YpOBHE BOCTIPOU3BEACHHS U 00BsICHEHUST HHPOPMAITUH.



