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«MarHuTOropCK it rocy 1apcTBEHHBIH TeXHHUIECKHI yHuBepcuTeT uM. .1,
Hocoga»
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PaGouas nporpamma cocrasiena na ocnose ®I'OC BO - 6akanaBpuar o HanpasiIeHHIO
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Pabouas mporpamma pacemoTpena u ogo0peHa Ha 3acenanuu kadeupsl IIpuKiaxHoi
MaTreMaTHKH U UH(HOPMATUKH

17.01.2023, mpotokon Ne 5 s
3aB. kadeapoit ,/.( IO.A. U3Bekos

Pabouas mporpamma o106peHa Metouueckoii komuceneit UEnC
30.01.2023 r. mpoToxon Ne 5
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Paboyast nporpamma cocrasiena: %é
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"
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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2024 - 2025
y4eOHOM rofy Ha 3acenanunu kadeapel [IpukiaaHoit MaTeMaTuku U HHOOPMATHKH

[Ipotokom ot 20 r. Ne
3aB. kadenpoii 1O.A. N3BekoB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2025 - 2026
y4eOHOM roy Ha 3acemanuu kapeapel [IpuKiIagHOi MaTeMaTHKU U HH()OPMATHKH

[IpoTrokonm oT 20 . Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4aeOHOM roly Ha 3acefqaHuu kapeapsl [IpukinagHoi MaTreMaTuku U HHPOPMATHKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3BekoB

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
y4aeOHOM roy Ha 3acefqaHuu kapeapsl [IpukiaaHoi MaTreMaTuku U HHPOPMATHKU

[Iporokomn ot 20 1. Ne

3aB. kadenpoii FO.A. 13BekoB




1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

enstMmu  OCBOGHHS JUCHUIUIMHBI «MaTeMaTHKay SBISIOTCS: (OPMHUPOBAHUE Y
oOyyaronuxcsi  oOmenpoecCHOHANIBHBIX ~ KOMIIETEHIIMHA, BKJIIOYAIONICH  O3HAKOMJICHHE
0akamaBpoB C OCHOBHBIMM  MAaT€MAaTHUYECKUMHU  TOHSTHSIMH, BOCIHTAaHHE  BBICOKOU
MaTeMaTH4YeCKOU KYJIBTYPbl, 0a3UpYyIOMIEHCcs Ha UCII0JIb30BAaHUH OCHOBHBIX 3aKOHOB MAaTEMAaTHKHU
B ITpo(heccHOHANILHOM eI TeNbHOCTH, IPUBUTHE HABBIKOB COBPEMEHHBIX BHIOB MATEMATHUECKOTO
MBIIUICHUS, HWCIOJb30BAHME MAaTEMaTHYECKUX METOJOB W OCHOB MaTEMaTHYECKOTO
MOJICTTUPOBAHUS B MPAKTUICCKOU JEATSILHOCTH, BRIPAOOTKA y OaKanaBpOB YMEHHUsS IPOBOJUTH
MaTeMaTUYeCKHi aHajdu3 MPUKIAIHBIX 3a7a4 M OBJQJCHHE OCHOBHBIMH aHAIUTHUKO-
reOMETPUYECKUMHU METOIaMU MCCIICIOBAaHUS TAKUX 3a/1a4.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOii POrpaMMbl

JucuuiuinHa Marematuka BXOJUT B 00s3aTeNbyl0 4YacTh Yy4eOHOro IUIaHa
00pa30BaTesIbHOI IPOrPaMMBI.

Js  u3ydeHWs  JAUCUUIUIMHBI  HEOOXOXMMBbI  3HaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHUPOBAHHBIC B PE3YIIBTATE U3YyUCHHS AUCITUTUTNH/ IPAKTUK:

MatemaTuueckrue OCHOBbI HHKEHEPUU

3HaHus (YMEHHUs, BJIQJICHUs ), [TOJIyYEHHbIE NPU U3yYE€HUU JAHHOW AMCLUILIMHBI OyIyT
HEO00XOIUMBI JUIsl U3yUCHUS IUCHUILINH/TIPAKTHK:

Mertponorus

Pu3nyecKue OCHOBBI U3BMEPEHNUN U 3TaJIOHbI

Teopernueckue OCHOBBI 3JIEKTPOTEXHUKH

CraTucTuueckre METO/bl KOHTPOJIS U YIIPaBJICHUs KaYECTBOM

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbpraTte ocBoeHUS AMCUUILUIMHBI (MOyJs) «MaTteMaTHkay 00ydJaroLuiics 10JKeH
007a1aTh CIeAYOIMMU KOMIIETEHIUSMU:

KOI[ HHIUKATOpa I/IHI[I/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-1 CnocoOeH aHanmu3upoBaTh 3afadyu MPOGEeCcCHOHATHHON JESITEIIbBHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MATEMaTUKHU

OIIK-1.1 Hcnonb3yer noja0kKeHus, 3aKOHbl M METO/IbI B 00JIaCTH €CTECTBEHHBIX HAayK
Y MaTEMaTUKH MIPU PEICHUHU IPAKTUYECKUX 3a7a4

OIIK-1.2 Pemaer crannaptHble npodeccnoHanbHbIe 33Ja41 C IPUMEHEHHUEM METO/10B
MaTeMaTHYeCKOr0 aHaIn3a

OIIK-1.3 [IpuMeHsieT eCTeCTBEHHOHAy4YHBIE 3HAHUS W METOJBl MaTEMaTHYECKOIO

aHajirM3a B HpOd)CCCHOHaHBHOﬁ JCATCIIbHOCTH

OIIK-2 Cnioco6eH hopmynupoBaTh 3a71a4u MPoPecCUOHATBHOMN NesTeIbHOCTH Ha OCHOBE 3HAHU
PO HIBHBIX Pa3/IeNIOB MATEMATHUECKIX M €CTECTBEHHOHAYYHBIX JIMCIMILINH

OIlK-2.1 BrinonHsieT nocTaHOBKY 3a71a4 B pOpMalIM30BaHHOM BUIE HA OCHOBE 3HAHUI
OpoQMIBHBIX — pa3fefioB  MaTeMaTHYeCKUX U eCTEeCTBEHHOHAYUYHBIX
JUCHAIUINHE B 001acTH PO ECCHOHAILHON NEATETLHOCTH

OIIK-2.2 BoiOupaer maremaTudeckuil ammapar A penieHus (HopMaaTu30BaHHBIX
3aja4 B 00J1aCTH NPOodecCHOHATbHOMN AesITeIbHOCTH




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0mmast TpyI0eMKOCTh AMCIUILIMHBI COCTABISICT 9 3a4eTHBIX enuHUI] 324 akaj. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas padota — 150 akax. yacos:
—aynuTtopHas — 144 akan. 4acos;

— BHEAYAUTOPHAS — 6 aKa/1. 4acos;
— camocTosiTenpHas padborta — 156,3 akaj. yacos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
— MOJTOTOBKA K dK3ameHy — 17,7 akaj. yac

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynutopHast 3 s
o | KOHTaKTHAs pabota E = Dopma TeKyIero
E s X Bu KOHTPOJIS
Paszen/ Tema 3 (B axaz. vacax) £ A N p Kon
= 3 © | camocTosTENBHOM YCIEBACMOCTH H
JHACUIHTLIAHBL 3 [ " KOMITETEHIIUH
@) 9 & paboThI MIPOMEKYTOUHON
Tex. mab. | TpaKT. =9 arTecTalyy
3aH. 3aH. O =
1. JluneiiHas W BeKTOpHas
anrebpa
. - MOJTOTOBKA K
1.1 Bekropsl. JIuneitHbie - aKineCKOM OIIK-1.1,
orepanuy HaJl BEKTOPaMH. P SAHSTHIO y OIIK-1.2,
IIpsimoyronbHas 2 2/21 3 ’ - Onpoc OIIK-1.3,
- IIOJTOTOBKA K
JIeKapToBa cHCTEMA OIIK-2.1,
AKP Ne 2
KOOpJMHAT OIIK-2.2
«Bekropb»
- IIOJTOTOBKA K
2 MPaKTHYECKOM
1.2 Henuneiinpie P y
onepanuy HaJl BEKTOpaMHu: SaHATHIO, - AKP Ne2 OINK-1.1,
CKaJIIpHOE TIPOU3BE eHI/Ie. - COCTaBJICHHC «BexTo L_I» OIIK-1.2,
BCKTOpHOC npomseﬂenne’ 2 221 2 yCOHOM KapThl | MpoBepKa pqeéﬂoﬁ OIIK-1.3,
CME:H.IEII)HHOG P . ’ «Bexkropsr: P Ifa Tzl OIIK-2.1,
JINHEWHEIE U P OIIK-2.2
MIPOU3BE/ICHHE .
HEJUHCHHBIE
orepanun
Wroro no pazneny 4 4/41 5
2. AHanmiTHYecKas reoMeTpus
2.1 Amnanutnyeckas
reoMeTPHs Ha TUIOCKOCTH: - MOATOTOBKA K
P ) MPaKTHIECKOMY OIIK-1.1,
VYpaBHeHME JHMHHU Ha
IUIOCKOCTH. Y paBHEHHE SaHATHIO, - KOHCYJIbTalliX 10 OIIK-1.2,
MpsIMOi };a mfocxocwl 2 2 2 ~ BRITOJHCHIE CLLIGH}I;}O 1/111113 Ne2 OIK-1.3,
OIZDHOBHBIS 33, an/I' VI3 Ne2 P i OIIK-2.1,
AlatiH, «AHaIUTHYECKAS OIIK-2.2
CBSI3aHHBIC C ypaBHEHHEM
N TEOMETPHSD»
PSIMOW Ha MJIOCKOCTH 2
- MOJITOTOBKA K
2.2 Amnanurudeckas MIPaKTUYECKOMY OIIK-1.1,
TEOMEeTpPHsI Ha IIOCKOCTH: 3aHSITHIO, - KOHCYIILTALH 110 OIIK-1.2,
Kpussie Broporo nopsiaka 2 2/21 4 - BBINOJIHEHHE CLLIGH}I;}O 1/111113 No2 OIIK-1.3,
(OKpYXHOCTb, 3JUIHUIIC, N3 Ne2 p - OIIK-2.1,
runep0Ooia, mapadosna) «AHaIUTHYECKas OIIK-2.2
TeOMETPHS»




2.3 AHanmuTHyeckas

- IOATOTOBKA K

TeOMETpHs B OPaKTHYECKOMY OIIK-1.1,
MIPOCTPAHCTBE: 3aHSTHIO, - mpoBepka NJI3 Ne2 OIIK-1.2,
VpaBHEHHE  IIIOCKOCTH, 2 2 - BBIIIOJHCHHE «AHamuTHyecKas OIIK-1.3,
OCHOBHBIC 3aa4u. N3 Ne2 reoOMETPHsD OIIK-2.1,
VYpaBHeHue npsMoOd B «AHanuTHYeCKas OIIK-2.2
MPOCTPAHCTBE, OCHOBHBIC TEOMETPHSD
- MOJITOTOBKA K
MPAKTHISCKOM
2.4 Amnanutnyeckas P SAHSTIIO y OIIK-1.1,
TeOMETPHS B ) HOZ[FOTOB’Ka OIIK-1.2,
MIPOCTPAHCTBE: 2/21 4 - 3amura npesentanuii| OIIK-1.3,
MPE3CHTAllNHU Ha
IToBepXHOCTH  BTOpPOTO e OIIK-2.1,
nopsiika. MeroJ cedeHuit y OIIK-2.2
«IToBepxHOCTH
BTOPOTO TOPSIKA
Wroro no pazneny 8/41 12
3. Bsenenue
MaTeMaTHYECKHH aHaJIN3
- MOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO,
3.1 TlonsiTHe MHOXECTBa. - BBINIOJIHEHHE OIK-1.1
JleficTBUTENbHBIE YHCIA U W3 Ne3 OHK-l.Zl
ux cpoictBa. [loHsTHe «[Ipenemn. - KOHCYJIbTAIUU 110 S
2/21 4 OIIK-1.3,
OKPECTHOCTH TOYKH. HemnpepriBHOCTEY, | pemenuto N3 Ne3 OINK-2.1
TTonsrue (hyHKUIMN. - COCTaBJICHHE OHK-Z. 2‘
CpoiicTBa QyHKIHI y4eOHO# KapThI MO '
Teme (KpaTkas
CHUCTEMaTH3aIUS
U3y4EHHOTO)
3.2 YHucnosbie
MOCJIe/I0BATEIbHOCTH.
IIpenen YHCIIOBOM
MOCJIe/I0BATEIbHOCTH.
Cx0auMOoCTh
MOCJIEI0BATEIbHOCTH. - MOJITOTOBKA K
OrpaHuveHHbIC u MPAKTUYECKOMY
MOHOTOHHBIE 3aHATHIO
’ OIlK-1.1
MOCJIe/I0BATEIbHOCTH. - BBIMOJIHCHHE OIK-1 2'
IIpocreiimme  cBoiicTBa 2 4 N3 Ne3 - KOHCYJIbTAIIUHU TI0 OIK 1'3'
TIpeIeioB «IIpenen. pemennto /13 Ne3 OHK-Z' 1'
MOCJIeI0BATEILHOCTEH. HenpepbiBHOCTEY, OITK 2' 2‘
Yucio e. - COCTaBJICHHE '
Ilpenen  ¢yHkuMu  Ha y4eOHOI1 KapThI Mo
SI3BIKE Teme
MOCIIEI0BATEILHOCTEH.
Beckoneuyno OosbIve,
OECKOHEYHO MaJible.
CpoiicTBa peIesioB
GbyHKIMH. OcHOBHbIE
3.3 HenpepbiBHOCTH
(¢yHKIMH B TOYKE W Ha - IOATOTORKA K
AKP Ne3
MHOECTBE.
Apudmernueckue «ITpenem»,
J— Han - BBINIOJTHEHHE OIIK-1.1,
N3 Ne3 OIIK-1.2,
HENPEPBIBHBIMU - AKP Ne3 «JIpeneny,
P—— 2 4 «IIpenen. samprra VI3 Ne 3 OIIK-1.3,
) HenpepbIBHOCTBY, H B OIIK-2.1,
HenpepbIBHOCTD
. - IOJITOTOBKA K OIIK-2.2
3JIEMEHTAPHBIX (DYHKIUH.
. N 3alIuTe
CgoiicTBa GbyHKIHA, N
HETPEPBIBHBIX HA OTPE3KE TCOPETHACCKOM
T ) gactu UJ[3 Ne3
OYKH pa3peiBa U WX
Uroro no pazneny 6/21 12




TIePEMEHHOMN

4, Huddepenumanbroe
UCYHCIIeHHE (QYHKIUU OJHON

IIpasuno Jlonurans

«HpOI/IC’:BOHHaﬂ»

CamocrosrenbHast
pabota c
JUTEpaTypou —
KOHCHEKT pazzena
4.1 3apmauu, nmpuBOIAIINE pasi
. «3amaun,
K TIOHATHIO IPOU3BOIHOM.
MPUBOASIIHNE K
Onpenenenue
N TTOHATHIO
MPOU3BOJHON (QYHKIMH B POH3BOTHOM - IPOBEDKA OIIK-1.1,
rouke.  Audepernmmar, -Il)'IO TFOTOBKA K’ Kogl)cneIE)Ta OMK-1.2,
ero reOMEeTPHYCCKHUI 221 . aKineCKOM - KOHCVITA 1/1’1/1 o OIIK-1.3,
cMbici ['eoMeTpuyeckuii U p SAHSITHIO y eHIeH}IiIIO I/ILIIB Nod OIIK-2.1,
MeXaHUYECKUI CMBICTT ’ p h OIIK-2.2
. - BBINIOJTHEHNE
npousBogHoil.  [IpaBuna VI3 Ned
npdepeHpoBanus U -
Anddepeniup «IIpousBonHasi.
TabIHMLa TIPOU3BOIHBIX
Brruucnenuey,
- COCTaBJICHHE
y4eOHOM KapThl
«IIpomnsBomHas)
- MOJITOTOBKA K
MPAKTHIECKOMY
3aHATHIO, KOHCYJIbTAILIUU 110
4.2 Tuddepenuupopanue - BBITIOJIHCHHE pemennro U3 Ne4, OTK-1.1
HESIBHO 3a/1aHHBIX, N3 Ned Iposepka 13 Ned OHK-l.Zl
napamMeTpHYECKU 1 «IIpousBoHasl. «IIpousBoHasl. OHK-1.3]
3aJJaHHBIX GbyHKUIU. Brruucnenuey, Beruucnenue, OHK-Z. 1'
Jlorapudmuueckoe - COCTaBJICHHE yueOHas Kapra OHK-Z. 2‘
muddepeHnpoBaHie y4eOHOW KapThl (TIPOEKT) 1Mo TemMe — '
«IIpousBomHas, 3aImuTa
- MOJITOTOBKA K
3ammre /13 No4
- IOATOTOBKA K
MPAKTUYECKOMY
3aHATHIO,
- BBINIOJIHEHHE
N3 Ned - mpoBepka PI'P Ne 3
«IIpousBonHas «IIpousBonHas OIK-1.1
BBICIIIAX BBICIIIUX TIOPSIIKOB. s
4.3  TlpousBoaHble | HODSLIKOR T I/IJ'IO)KEHiﬂ OIlK-1.2,
JTUQQepeHIInabl BBICIIMX 1 PAIKOB. p N OIIK-1.3,
[puoxenust MIPOM3BOTHOM»,
MOPSIKOB N OIIK-2.1,
MIPOM3BOTHOM», - yueOHas KapTa OTIK-2.2
- COCTaBJICHUE (IpoekT) 1o Teme — '
yueOHO# KapThl 3aImuTa
«IIpousBonHas,
-[IOATOTOBKA K
KOHTPOJIbHOM
pabore
- IOATOTOBKA K
4.4 OcHOBHBIE TEOPEMBI OAro
nhdepeHmaTEHOTO MPAKTHHECCKOMY
EC‘{I/ICHGHI/M' TEOPEMBI 3aHATHIO,
Depma POHJ'M Tlar 211)H>Ka - BBITIOJTHEHUE OIlK-1.1,
Kot " opmyns W3 Ned, - AKP Ne4 OIK-1.2,
o pMYy 1/0,211 - cocTaBeHme : OITK-1.3,
Teiinopa. dopmyna N «IIpousBonHas
Teitnopa.  TIpumeHerie yueOHOH KapThl OIIK-2.1,
) «IIpouzBoHas», OIlK-2.2
TPOU3BOTHBIX npu
-[IOATOTOBKA K
BBIYUCIICHUN  TPEJIENIOB. AKP Nod




- IIOATOTOBKA K

4.5 Hccnenopanmne MPaKTUYECKOMY
(QyHKIMH ¢ TOMOIIBIO 3aHATHIO,
g hepeHInaIbHOTO - BBIIOJIHEHHE
ucuncnenus. [IpusHaku N3 Ned [Iposepxa U133 Ned
3HAKOIIOCTOSIHCTBA, «IIpuMeHeHHE «IIpuMeHeHHE
BO3pacTaHus U yObIBaHMUSI, TIPOU3BOJHOM JUIsl [ TTPOU3BOHOM JUIsI OIIK-1.1,
BBIMTYKJIOCTH i HCCIIEIOBAHKS HCCIIEJOBAHHUS OIIK-1.2,
BOTHYTOCTH (YHKIUH Ha 1 4,8 GbyHKUIUH 1 GbyHKUHI 1 OIIK-1.3,
MTPOMEXKYTKE. MMOCTPOCHHUS MOCTPOCHUS OIIK-2.1,
OKkcTpeMyMbl  (DyHKIHH. rpaduKoBy, rpaduKoBY, OIlK-2.2
Haxoxnenue - COCTaBJICHUE [IpoBepka yueOHOMH
HaWMEHBIIIETO H y4eOHOI KapThl KapThbl
HanOOJIBIIET0  3HAYCHHUI «IIpou3sBo Hast
(QyHKIIMM Ha 3aMKHYTOM TP IOCTPOCHUH
MIPOMEKYTKE rpaguka
(QyHKIHN»
Hroro no pazaeny 6/2,21 | 16,8
5. VHTerpanbHOE HCUYHCICHHE
(DYHKIMH 0JHON IIEPEMEHHBIX
- MOJTOTOBKA K
MPAaKTHIECKOM
51 TTepBooOpazHas p y
F— 3aHATHIO,
HZOH o éJ‘[eHHBIfI - BBINIOJITHEHHUE OIIK-1.1,
I/IHTerp alle 1O OCHOBHAIC W3 Ne5 - KOHCYJIbTallUU 110 OIIK-1.2,
N P 2 4 | «Heompenenennst | pemenuto M3 NoS, OIIK-1.3,
CBOMCTBA. Tabnuma N
S — W UHTETrpa, - mpoBepka NJI3 Ne5 OIIK-2.1,
- COCTaBIIEHUE OIIK-2.2
HUHTETPAJIOB OT OCHOBHBIX o
3JIEMEHTAPHBIX (YHKITUIHA y!€OHOM KapTh!
«MeTobl
HUHTETPUPOBAHUSD)
- MMOJTOTOBKA K
MPAaKTHUECKOM
5.2 OcCHOBHBIE METOBI P y
UHTErPUPOBAHUS: SATATHIO,
MeToubr ’ - BBIIIOJTHEHHE OIIK-1.1,
Henocﬂ CTBEHHOLO N3 Ne5 - KOHCYJIbTAIIUHU TI0 OIIK-1.2,
HHTerpHHOBaHHﬂ 2 4 | «Heompenenennst | pemenuro M3 NoS, OIIK-1.3,
Ve P np OBaHl/le. W uHTETpaI, - nposepka MJI3 Ne5 OIlK-2.1,
rpu P . - COCTaBJIEHHE OIIK-2.2
3aMEHON MEepEeMEHHOW W N
yueOHOI KapThl
10 4acTIM
«MeTobl
WHTETPUPOBAHHUS
- IOJTOTOBKA K
MPAKTHYECKOMY
3aHATHIO,
- BBIIOJHEHHE
VI3 Nes - KOHCYJIbTalli! 10
«HeonpeneneHHsbl Y OIIK-1.1,
5.3 OCHOBHBIE METOBI . pemenunto UJ13 Ne5,
MHTETPUPOBAHUS: 11 HHTErpa, - mposepka MJ13 Ne5 OIK-1.2,
’ 221 2 - COCTaBJIEHHE - OIIK-1.3,
MNurerpupoBanue N - AKP Ne5
AI[MOHAJIbHBIX APOOEi yuebHoid KapTLI «HeormnpeneneHHbIit OIK-2.1,
p «MeTtob1 OIIK-2.2
HWHTETpa
WUHTETPUPOBAHUS
- IOATOTOBKA K
AKP Ne5
«HeomnpeneneHHbI

i UHTETpam)




- IIOATOTOBKA K

MPAKTHIECKOM
5.4 OcHoBHbIE METO/BI P y
HUHTErPUPOBAHUS: SATATHIO,
WHTerpm OBaHI/Ie. - BBIIIOJIHCHHUE - KOHCYJIbTallUU 110 OIIK-1.1,
. mr:oﬁeT S W13 NeS pemenno MJI3 Ne5, | OIK-1.2,
p P 2 2 4 | «<Heomnpenenennsl | - mposepka MJI3 N5, OIIK-1.3,
BBIPAXKCHHI. N .
Virrrerpupopate W MHTETpAI, - IPOBEpKa yueOHOM OIlK-2.1,
- COCTaBJICHHE KapThl OIIK-2.2
UPPAMOHATBHBIX .
o y4eOHOI KapThl
BBIpaKEHHH
«Metoapl
HHTETPUPOBAHUS»
5.5 OnpeneneHHblit
UHTErpall. - HOATOTOBKA K
3agava BBIYHCIICHUS MIPAKTUYECKOMY
TUTOMIA I KPUBOJIUHEHHON 3aHSTHIO,
Tpameuuu W Jpyrue - BBINIOJIHEHHE
3ajauy, TPHUBOJAAIINE K N3 Ne5 OIIK-1.1,
MOHATHUIO OTPENIETICHHOTO «OmnpeneneHHpld | - KOHCYJIBTALUU IO OIIK-1.2,
UHTErpaa. dopmyna 2 2/21 4 uHTerpai u ero | perenuro MJI3 Ne5, OIIK-1.3,
Hsrotona-Jleiibnuna. OpUWIOKEHUs», | - mposepka MJ13 Ne5 OIIK-2.1,
CBoiicTBa OIpEETICHHOTO - COCTaBJICHHE OIIK-2.2
UHTErpaa. y4eOHOI KapThl
CymiecTBoBaHUE «IIpunoxenns
nepBooOpa3HoOi OTIpeIeIEHHOTO
HenpepbIBHOH  (DyHKIIHH. UHTErpasia
3aMeHa TEepeMEHHOH u
- IOATOTOBKA K
MPaKTUYECKOMY
3aHATHIO,
- BBINIOJIHEHHE
N3 Ne5
«OnpenencHusiii | _ KOHCYIBTALIH 110
MHTerpan 1 ero | PELICHHIO N3 Nes,
p - mpoBepka NJI3 Ne5, OIIK-1.1,
TIPUIIOKEHUSD»,
5.6 HecobcTBeHnb1e i - mpoBepka koHcrekra [  OITK-1.2,
HUHTETrpaJIbl; 2 221 6,3 «CBolicTBa OIIK-1.3,
CaMOCTOSITEIIBHOE
IIpusnaku cxogumMocTi HECOOCTBEHHBIX OIIK-2.1,
n3ydyeHue
. HHTETPAJIOB. OIlK-2.2
JUTEPATYPBI:
IIpusznaku
KOHCIIEKT
. CXOJMOCTHD
«CnoiicTBa
HECOOCTBEHHBIX
UHTErpaJioB
IIpusnaku
CXOJMMOCTH
HWroro no pazgeny 12 12/611 | 24,3
Wroro 3a cemectp 36 36/18,21| 70,1 3a4ET
6. Juddepenmansaoe
UCUHUCIICHHE byHKImi
HECKOJBKHX TIePEMEHHBIX
CaMOCTOSITENEHOE
U3yueHHE
6.1  Tlousitue OHII. JUTEPaTyphl MO OIK-1.1
IIpenen u HENPEpBHIBHOCTH TeMe: HalucaHue o
OIIK-1.2,
OHII. OcCHOBHBIE KOHCITEKTa
. . 2 2 4 - mpoBepka koHcrekra [  OITK-1.3,
CBOWCTBa (hyHKUUH, «OcHOBHBIE
HENPePBIBHBIX B CBOICTBa OIK-2.1,
. N OIIK-2.2
3aMKHYTO# o0nacTu GbyHKIHH,
HETIPEePHIBHBIX B
3aMKHYTOM

obacTm»




6.2 YacTtHbIE

- IIOATOTOBKA K

MIPOM3BO/IHbIE u MIPaKTUYECKOMY
oo o | oo | onic1
0 PELICHHUIO -1.2,
Aucpeperimpyenbie o1 | 4 W3 Ne6 Ne6, OIK-1.3,
¢ynkunu.  KacarenbHas «YactHble
IUIOCKOCTh W HOpMallb K MIPOU3BOTHBICY - Hpopepia OIK-2.1,
> |Bemonnenus U3 Ne6|  OIIK-2.2
MTOBEPXHOCTH. - COCTaBJICHHE
l'eomeTpudeckunii  cMbIcT y4eOHOI KapThl
muddepennunana. «DHIT»
- HOATOTOBKA K
6.3 [TpousBoaHas MPAKTUYECKOMY | - KOHCYJIbTUPOBaHHE
CJIOKHOM byHKIHN. 3aHATHIO, o pewenuto NJ3
YacTHble NPOU3BOJIHBIE U - BBIIIOJIHCHHUE Ne6, OIK-1.1,
OIIK-1.2,
T PepeHIIHANBI BBICIIHX 5 4 N3 Ne6 - IpOBEpKa OINK-1.3
MOPSIIKOB. «YactHble BeinosiHenus: NJ13 OHK-Z- ll
Juddepenuupoanue MIPOM3BOIHBICY, Ne6, OHK-Z. 2‘
HESIBHO 3a/laHHBIX - COCTaBJIEHUE - IPOBEpKa yueOHOM '
dhyHKIMH y4eOHOM KapThl kaptel «OHIT»
«DHII»
- MOJITOTOBKA K
MPAKTHIECKOMY
3aHATHIO, - KOHCYJIbTUPOBaHUE
- BBITIOJTHEHHE o pemennto /13
N3 Ne6 Ne6, OIK-1.1,
«OKcTpeMyM - IpoBepKa OITK-1.2.
6.4 Dxcrpestymst GHII 2om | 4 CHID, T e )
- COCTaBJIEHHE N6,
. . OIIK-2.1,
y4eOHOI KapThl | - mpoBepka yueOHOM OTIK-2.2
«®DHII», kapTel «OHID», '
- IIOJrOTOBKA K - AKP Ne6 «DHIT:
AKP Ne6 «OHIT: |nuddepenumpoBanmey
muddepeHunposa
HHE
Hroro no pazaeny 8/41 16
7. OOBIKHOBEHHBIC
i hepeHnraIbHbIe
7.1 OOBIKHOBEHHBIE
muddepeHInanbHbIe - IIOJITOTOBKA K
YpaBHEHHS MIEPBOTO MPAKTHIECKOMY
MOPSAIKA. OcCHOBHbBIE 3aHSTHIO,
ompenenenns. YactHoe U - BBITIOJTHEHNE
ob1ee pelieHue. NJI3 Ne9 - KOHCYJIbTUPOBaHUE OIIK-1.1,
WuTerpanbHele  KpuUBbIE. «OO0bIkHOBeHHbIE | 1O pemenuro UJI3 OIIK-1.2,
T'eomerpuueckuit  cMbICT 221 4 Y meporo Ne9, OIIK-1.3,
T depeHIaIbHOro HOPSAIKaY, - IpOBEpKa OIIK-2.1,
YpaBHEHHUS NIEPBOTO - coctaBienne |Bommonnenus I3 Ne9|  OIIK-2.2
HopszIKa. yueOHO KapThl
Meroabt pelIeHus «1Y nepsoro
T depeHInaIbHBIX MOpPsIZIKA: TUITBI U
ypaBHEHHH MIEPBOTO METOJIBI PEILICHUS
Mopsizika
- IOJITOTOBKA K
MPAaKTUYECKOMY | - KOHCYJIbTHPOBaHHE
3aHATUIO, o pemenuto NJ13
- BBITIOJTHEHHUE Ne9,
N3 Ne9 - IpOBEpKaA OIIK-1.1,
7.2 ay BBICIIIUX «OO0bikHOBEHHBIE |  BbIMONHEHU V13 OIlK-1.2,
MOPSIAKOB, CBOJSALIUECS K 2 4 Y nepsoro Ne9, OIIK-1.3,
MePBOMY MOPSI/IKa, - 3amura MJ13 Ne9, OIlK-2.1,
- COCTaBJICHHE - IpOBEpKa yueOHOM OIIK-2.2

y4eOHOI KapThl
«1Y nepBoro
MOPSIKA: THIBI 1
METOJIbI PEILICHUS

kapTsl «J1Y mepBoro
MOPSI/IKA: TUIIBI U
METO/Ibl PEIICHUSD




7.3 JIuneiineie

muddepeHnnanbHbe
- HOATOTOBKA K
ypaBHEHHSI N-TO IMOPSIIKA.
JluneitHoe  ogHOpOJHOE TPAKTHACCKOMY
— 3aHATHIO, - KOHCYJIbTHPOBAHNE
DyHIAMeHTATbHAT - BBITIOJTHEHHE o pemennto /13
. N3 Ne9 «JIHAY Ne9,
cucTeMa PpeLIeHHI.
OnpenenuTes BBICIIUX ITOPSI/IKOB - MpOBepKa
BpoHCKoro. C MOCTOSTHHBIMH BeImoHeHust /13 OIIK-1.1,
H N K03 PUIIHCHTAMH Ne9, OIlK-1.2,
€0JJHOPOJIHOE JINHEHHOE N
ypasuerme (THIY), Bux 2 4 . Cuctemsl 1Y», | - npoBepka yueOHOH OIIK-1.3,
obmero pemenus. Meron - COCTaBJIEHHE kapTel «JIHAY OIIK-2.1,
y4eOHOU KapThl | BBICIIMX MOPSAKOB C OIIK-2.2
BapHallii IIPOU3BOJIBHBIX
OCTOSHHBIX. «JIHIY BbIcmmx MIOCTOSIHHBIMU
KOMILICKCHBIC THCIA. TIOPSIJIKOB C ko duuenramu:
Tunciinoe  ypaBHeHHE ¢ MIOCTOSTHHBIMH METOJIBI PEIICHUS,
HOCTOSHHBIMIL koadduumentamu | - AKP Ne7 «OAY»
koo durmentamu. - MCTOIIBI
XapakTepucTuieckoe PCILICHIED
ypaBHEHHE. Obuiee
- MOJITOTOBKA K
MPAKTHIECKOMY
3aHATHIO,
- BBINIOJTHEHNE
N3 Ne9 «JIHAY
BBICIIIUX ITOPSI/IKOB
C MOCTOSTHHBIMH | - KOHCYJITHPOBAHHUE
7.4 Meronsl  pelieHHs ko3 dunpentamu | mo pemenuro M3 OIIK-1.1,
CHCTEM . Cucremsr Y» No9, OIIK-1.2,
muddepeHInaNbHbIX 2 4 - COCTaBJIEHUE - IpOBEpKa OIIK-1.3,
ypaBHEHUH (2-ro y4eOHOW KapThl BemonHerns 1/13 OIlK-2.1,
MopsiiKa) «JIHAY BbIcIINX Ne9, OIlK-2.2
TIOPSITKOB C - 3amuTa W13 Ne9
MOCTOSIHHBIMH
ko3 UIIHeHTAME
: METOJIbI
penIeHus.
Crpyktypa
00IIero permeHus»
Hroro no pazaeny 821 16
8. DNeMEeHTSI TEOpUH
BEpPOSITHOCTEN
- IOATOTOBKA K OTK-1.1,
MPAaKTUYECKOMY OIK-1.2
8.1 OneMeHTbI 2 61 3aHSTHIO, - KOHCYJIbTUPOBaHUE OIK-1 3'
KOMOHMHATOPHKH ' - BBIIIOJIHCHUE no pemenuto /13 OHK-Z-ll
JIOMAIIIHET O OTIK-2.2
3aJlaHus
8.2 CiryyaiiHple COOBITHSI.
OcHOBHbIE TTOHSATHSL. - IOJITOTOBKA K
Anrebpa coObITHUil. npakTHueckomy | ESHCG};;ITZ}TII:III?;?E;e OIIK-1.1,
Krnaccuuaeckoe, 3aHATHIO, p Nol0 OIIK-1.2,
TEOMETPHYECKOE " 2 4 - BBITIOJTHEHHE o OIIK-1.3,
CTAaTUCTUYCCKOE N3 Nel0 - MpoBepKa OIIK-2.1,
onpeeNIeHHs «Teopus anomﬁg?gﬂ 13 OIIK-2.2
BEPOSITHOCTH. BEPOSITHOCTE» :
AKCHOMaTHKA TEOPUH




- IIOATOTOBKA K

MPaKTUYECKOMY
8.3 TeopeMsl ClOKEeHHUS U 3aHATHIO, - KOHCYJIbTUPOBaHUE
MHOXKEHHUSA. Y CIOBHAs - BBIIIOJTHEHHE o pemrennto U/13 OIIK-1.1,
y p
BeposiTHOCTE.  Dopmyna N3 Nel10 Nel0, OIIK-1.2,
MOJTHOM  BEPOSATHOCTH U 2 221 6 «Teopus - IpOBEpKa OIIK-1.3,
dbopmyna Baiteca. Cxema BEPOSTHOCTEI, BeIMoHeHus /13 OIIK-2.1,
Bepuymm, npuOIMmKeHUS -IIOJITOTOBKA K Nel0, OIIK-2.2
PHY P
Jlanunaca u Ilyaccona AKP Ne§ - npoBepka AKP No§
«Cryyaiiabie
COOBITHS»
8.4 Cryuaiinbie
BEJIMYMHBIL. JI[UCKpETHBIE U - HOAFOTORKA K
HeTIpephIBHBIE CITy4YaiHbIe . aKrZ”[[I/IquKOM - KOHCYJIbTUPOBaHUE OIK-1.1
BEJINYHHBI. Pan p SAHSTHIO Y o pewenuto NJ13 OHK-l.Zl
Pacpe/IeieHus, (pyHKI 2 221 4 - BLIHOJ'IHeI-;I/Ie Nel0, OHK-l.Sl
pacrpeeneHus u W13 NelO - IpoBepKa OHK-Z-ll
IJIOTHOCTb. - BemonHerns 1/13 .
«Teopus OIlK-2.2
MaremaTrueckoe BeDOSTHOCTCID Nel0
OXHWJIaHHE U JHCIepCHs, P
HayaJIbHbIC u
8.5 UsBecTHBIE - MOATOTOBKA K KOHCYJIbTUPOBAHHE
' MIPaKTUIECKOMY y p OIIK-1.1,
pacupeaeneHuss M UX SAHSTHIO o penienuto 13 OIK-1.2
HHMCIIOBEIC 2 221 4 - BBITIOJTHEHUE NelO, OIIK-1.3,
XapaKTePUCTUKH. VI3 NelO - IpOBEpKa OIK-2 1
HopmansHoe . BhimonHenus NJ13 .
«Teopus OIlK-2.2
pacrpezeieHue BEPOATHOCTEH) Nel0
" MOMWOTOBKAK | _ 4 ey mpTHpOBaHHE
8.6 3akoHBl  OONBIINX MPAKTUIECKOMY Y p OIlK-1.1,
gucen. He o pemenmio M3 OIlK-1.2
. PaBEHCTBO H 3aHATHIO, Nol0 2,
Teopema YeObIméBa. 1 221 4 - BBIIIOJIHEHUE . (_)BC, a OIIK-1.3,
IlenTpansHas nmpenenbHas N3 Nel0 BHHOHI; eHI/IP;I W3 OIlK-2.1,
Teopema «Teopus NelO OIlK-2.2
BEPOSATHOCTEN B
8.7 MHoromepHbIe - MOJITOTOBKA K | - KOHCYJIbTHPOBAHHE
CllydyaliHble  BEJIMYHUHBIL. MIPaKTUYECKOMY o pemenuto N3 OIIK-1.1,
DyHKIHH pacrpeieeHusl, 3aHATHIO, NelO, OIIK-1.2,
CBOMWCTBA. Uucnossle 1 2/21 6 - BBINIOJIHEHHE - IpOBEpKa OIIK-1.3,
XapaKTePUCTHKH. N3 Nel10 BemonHerns 1/13 OIIK-2.1,
OneMeHTbI TEOpUH «Teopus NelO, OIIK-2.2
KOppesIun BEPOSITHOCTEI» 3ammra U3 Nel0
Wroro no pazneny 12 14/104 | 34,1
9. DieMeHThl MaTeMaTHYECKOM
CTATUCTHKH
9.1 OCHOBHBIE IIOHSTHS, - IOATOTORKA K
FeHepanbHas MPAaKTUYECKOMY | - KOHCYJIbTAIUU TI0
COBOKYIHOCTE 1 BEIGODKA 3aHSTHIO, pemennio M/13 Nell, OIlK-1.1,
CTaTI/I}(]:TI/I‘ICCKHC o e[})mp; - BeIMoJiHeHHEe | - mpoBepka M3 Nell | OIIK-1.2,
HADAMETDOR H 2 221 6 N3 Nell «IlepBuunas OIlK-1.3,
af:)n N SJIGHI/IH «IlepBuunas obpaboTka OIIK-2.1,
pacripen ’ 00paboTka pe3ybTaToB OIlK-2.2
Toueunbie u
pe3yabTaTOB JKCIIEPUMEHTAY
WHTEPBaJIbHBIC OLICHKU SKCHIEPUMEHTaY
- MOJITOTOBKA K
MPAaKTUYECKOMY | - KOHCYJIbTAIUU TI0
SI'HZTe BamiIOBepHTeJTBHI;z 3aHATHIO, pemennio MJ13 Nel2, OIlK-1.1,
na af/IeT OB HO Maani[)ro - BBINOJTHeHUe | - mpoBepka MJI3 Nel2 |  OIIK-1.2,
PaMETPOB HOP 2 21 | 4 W3 Nel2 «UHcoBbe OITK-1.3,
pacrpenenenus. [lonsarue
0 KPHTCPHSX  TDOBEDKH «YHucnosie XapaKTEePUCTUKU OIIK-2.1,
pHTeh poBep XapaKTePUCTUKU reHEepaJbHBIX OIlK-2.2
CTaTUCTHYECKUX THIIOTE3
TeHEepaIbHBIX napaMeTpoOBy

1apamMeTpoB




9.3 Kputnueckas 0061acTb,

- IIOATOTOBKA K

MPaKTHYIECKOM - KOHCYJIbTAIMH II
YpOBEHBb 3HAYUMOCTH, P CCKOMY OHCY 1 ° OIIK-1.1,
3aHATHIO, pemmenunio /13 Ne9,
MOIITHOCTh KpUTEPHSL. OIIK-1.2,
N - BBIIIOJIHEHUE - BemostHenue MJ13
Kpurepuit coryiacus 2 1 6 OIIK-1.3,
N3 Nel3 Nel3 «IIpoBepka
[Tupcona aJist TUNIOTE3BI O OIIK-2.1,
«IIpoBepka CTaTHUCTHYCCKUX
HOPMAaJIbBHOM OIlK-2.2
CTaTUCTUYECKUX THITOTE3»
pacnpeneneHun
THIIOTE3»
- IOATOTOBKA K
9.4 OyHKIMOHATIbHAS MPAKTUYECKOMY
3aBUCHMOCTb H PETPECCHSL. 3aHSTHIO, - KOHCYJIbTalliH O
Kpuseie perpeccum. - BermonHerne | pemenuto U3 NelO,

N OIIK-1.1,
Bribopounbrii N3 Nel4 - BemostHenue MJ13 OIK-1.2
KodpGUIEeHT «BbrsicHenue Nel4 «Bersicuenue o

b 2 1 4,1 y | omk-13,
KOPPEIIHH. KOPPEJSIIMOHHOM |  KOpPEeNAIMOHHO OIK-2 1
Omnpenenenue 3aBHCHMOCTH 3aBUCHUMOCTH OHK-Z. 2‘
napaMeTpoB  JIMHEWHOM HU3MEPHUMBIX HU3MEPUMBIX '
perpeccun METOJIOM MIPU3HAKOB TIPU3HAKOBY
HAWMEHBIIUX KBaPaTOB reHepaIbHOU

COBOKYITHOCTH»
HWroro no pazneny 8 6/41 | 20,1
HWroro 3a cemectp 36 36/204 | 86,2 9K3aMeH
72/38,2
Wroro no aucuurninze 72 156,3 3a4eT, IK3aMeH

)4




5 Obpa3oBaTejibHbIE TEXHOJIOTHH

Peanu3anus KOMOETEHTHOCTHOTO MOIX0/a MPEAyCMaTPUBAET UCIIOIB30BAHNE B Y4EOHOM
IpOLEeccCe AaKTHUBHBIX M HHTEPAKTHUBHBIX (OPM TMPOBEACHUS 3aHITUA B COYETAHHH C
BHEAYJAUTOPHOU PabOTON C 1enbio (OPMUPOBAHHS U PA3BUTHS MPO(ECCHOHATBHBIX HABBIKOB
oOyuaromuxcs. Cornmacuo n. 34 Ilopsaka opraHu3ali U OCYIIECTBJICHUS JIEATEIbHOCTH IO
o0Opa3oBaTeNbHBIM MIpOrpaMMaM OakajlaBpuaTa BbICIIEro oOpazoBaHus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpoBecHUN YUeOHBIX 3aHATHI 00CCIIEYMBACTCS Pa3BUTHE Y
00yJaromuxcss HaBBIKOB KOMAHJHOW pabOTHI, MEXINYHOCTHOM KOMMYHHKALIUHU, NPHHITHS
pellieHui, JUACPCKUX KadyecTB, B TOM YHCIE C YYETOM pPETHOHAIBHBIX OCOOEHHOCTEH
npodecCHOHATBLHOM JesITeIbHOCTH BBIITYCKHUKOB U MMOTpeOHOCTEN paboToaaTerneii.

Boi6upast Ty Wi UHYIO TEXHOJIOTHIO paboThl ¢ 00Y4YaIOUIMMHUCS, HEOOXO0IUMO UMEThH B
BUY, 4TO HamOonblero 3¢dekra oT ee MPUMEHEHUSI MOXKHO JOCTHYb, €CIH YYUTHIBATh LIEIH
o0pa3oBaHus, Ha PeaTu3aluio KOTOPBIX J0JDKHA ObITh HallpaBiieHa u30upaeMasi TEXHOJIOTHSL, CO-
Jiep’KaHue, KOTOPOe IMPENCTOUT MepeaaTh 00yUYaronIMMCs C €€ MOMOIIbI0, a TAK)XKE YCIOBHUS, B
KOTOPBIX OHA OYJIET UCIIOJIB30BAThCSI.

B namreli paboTe MBI HCIIONTB3YEM CIICIYIOIICE.

1. Tpaguumonusie oOpa3oBaTenbHble TeXHONOTHH. OpraHuzanus 00pa3z0BaTEIbLHOTO
mpouecca, MNpeanojaraeT MNpsSMYI0 TPaHCIALMIO 3HAHUM OT IMpernojaBareiss K CTYIEHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE OOBSICHUTENbHO-UUTIOCTPATUBHBIX METOIOB 00y4deHus1). YueOHas
NeSITebHOCTD CTYICHTa HOCUT B TAKUX YCJIOBUSX, KaK MPABHIIO, PETIPOTYKTUBHBINA XapaKTep.

®dopMbI yUeOHBIX 3aHATHI:

- uWHPOpPMALMOHHAS JIEKIUS — I[OCJIENOBATEIbHOE W3JI0KECHHE MaTepuaia B
JTUCITUILIMHAPHOMN JIOTHUKE, OCYLIECTBIIIEMOE MTPEUMYIIIECTBEHHO BEepOATbHBIMU CPEICTBAMHU.

- IPAKTUYECKOE 3aHSTHE, MOCBSIIEHHOE OCBOSHHIO KOHKPETHBIX YMEHUI M HaBBIKOB I10
NPEIOKEHHOMY allTOPUTMY.

2. Texuomoruu mpoekTHOro oOydeHus. OOpa3oBaTeNbHBIA TPOIECC TOCTPOCH B
COOTBETCTBUU C aJTOPUTMOM IO3TAllHOTO pEHIeHHs NpOOJIEeMHOM 3aJauyd WM BBITOJIHEHUS
yuebHoro 3ananus. [IpoekT npeamnonaraeT COBMECTHYIO y4eOHO-TI03HABATENIbHYIO e TeIbHOCTD
IpyHNIbl CTYJIEHTOB, HANIPABJIEHHYIO Ha BBIPAOOTKY KOHIIEMIIMM, YCTAaHOBJICHUE LIENeN U 3ajad,
(GOpMYIMPOBKY OKHAAEMBIX PE3yJIbTaTOB, ONpEAEICHUE NPUHIMUIIOB M METOIUK pEeLICHUs
MIOCTAaBJICH-HBIX 3aJla4, TUIAHUPOBAaHHWE XOJa padoThl, TMOUCK MOCTYMHBIX M ONTHMAaJIbHBIX
pecypcoB, MO3TANHYI0 peaM3aldI0 IUlaHa padoThl, MPE3EHTAIMI0 PEe3yJIbTaToB pabOThI, UX
ocMbIciieHre u pedaekcuto. [IprmeHsieTcs B OCHOBHOM 7S IIEpexo/ia KOMIIETEHIIMU Ha YPOBEHb
BJIQ/ICHUA.

OCHOBHBIE TUTIBI TPUMEHSEMBIX HAMH B 00pa30BaTEIIbHON IEATEIIEHOCTH MTPOSKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPyKTypa MNpUOMMKeHa K ¢opmary HayyHOIro
UCCIIeIOBaHMs (JI0Ka3aTeIbCTBO AaKTYaJbHOCTU TEMbI, OIpe/iejeHHe HayYyHOW MpoOIeMBl,
npeaMera U 00BbEKTa MCCIIENOBaHUs, Iefiell M 3aj1ad, METOJO0B, MCTOYHHKOB, BBIIBHKEHHE
TUTIOTE3bI, 0000IIEHNE PEe3yIbTaTOB, BBHIBOJBI, 0003HAYEHHWE HOBBIX MpobiieM). PesympraTtom
ABJIsIeTCs yueOHast KapTa [0 MOIYJII0 Hallei 00pa30BaTebHONM MPOTrPaMMBI.

TBOpUYECKUI TPOEKT, MPEAITOIATAOIINAN B OTIIMYHUE OT MPEABITYIIET0, KOHEYHBIA POAYKT
B CIIEAYIOIIMX BapHaHTaX — ra3eTa K UCTOPUYECKH 3HAYMMOMY «MaTeMaTHYEeCKOMY» COOBITHIO
(mpazgauk yucna «[lm» W T.1.); «Marematudeckas» OTKPBITKA (CBOETo poja ydeOHas Kapra,
TOJILKO HEPOPMAIILHO, KPacoO4uHO 0(hopMIIeHHAs; BUJICOPOJIHK « S Haydy Bac pemarh ...» 1 T.11.

NndopmanvoHHslii  mpoekT — ydeOHO-TO3HaBaTeNbHAsl JEATENbHOCTh C  SIPKO
BBIP)KEHHON 9BPUCTUYECKOM HANpaBIEHHOCTHIO (TIOMCK, 0TOOP M cHcTeMaTH3anus nHpopMaluu
0 KakoM-TO 00BbeKTe, O3HAKOMJIEHHUE YYAaCTHHKOB MpPOEKTa ¢ 3TOH MH(pOpMaluel, ee aHaau3 u
0000111eH1E 1, HAKOHEL], IPe3eHTAINs 110 TPAKTUYECKOMY MPUIIOKEHHIO).



4. VHpopManmOHHO-KOMMYHUKALIMOHHBIE 00pa3oBaTeibHbIe TeXHOJOruu. OpraHuzanus
00pa30BaTENbHOIO IpoOLECcCa C NMPUMEHEHHEM CIIELUAIM3UPOBAHHBIX IPOIPaMMHBIX Cpel U

TEXHUUYECKUX CpelcTB paboTel ¢ uHbopmanued (MHGOPMALMOHHYIO Cpely YHHUBEpPCHUTETa
MOOJ1YC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOH padoThl 00y4yarommuxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. llIunaues B. C. Beicmas matemaTuka: yueOnuk / B.C. [llunaueB. — MockBa: UTHOPA-
M, 2019. — 479 c¢. — (Bricmee oOpaszoBanme). - ISBN 978-5-16-101787-6. - Tekcr:
anekTpouHbIi. - URL: https://new.znanium.com/catalog/product/990716. — Pexxum noctyna: s
aBTOPU3. MOJIH30BaTEIICH.

2. Maremaruka: yue6. nocobue / FO.M. [lanunos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
Huxkonosa, C.H. Hypuesa ; mox pen. JI.H. XXyp6enko, I'.A. HukonoBoii. — MockBa: UHOPA-M,
2019. — 496 c. — (Bricmiee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-102130-9. - Tekcr:
snekrpounsiid. - URL: https://new.znanium.com/catalog/product/989799. — Peskum goctyna: st
aBTOPU3. I10JIb30BATEIIECH.

0) lonmoHuTeIBHAS TUTEPaTypa:

1. Teopus BeposSITHOCTEH M MaTeMaTHUYeCKasi CTAaTHCTHKA: Y4eOHoe nocooue / buprokoa
JLT., bo6pux I'.U., Martsees B.U., - 2-e uza. - Mocksa: HUL] UH®PA-M, 2017. - 289 c. (Beic-
niee oOpaszoBanue: bakamaBpuat) ISBN 978-5-16-011793-5. - Tekcr: snexrponnsii. - URL:
https://new.znanium.com/catalog/product/370899.— Pexum goctyma: i aBTOpU3. MOJIb30Ba-
Teen.

2. MaremaTrKa B mpuMepax U 3a7a4ax: yueo. mocodue / O.M. lerrsipesa, JI.H. XKypbOenko,
I'.A. Hukonosa, H.B. HukonoBa, C.H. HypueBa. — Mocksa: UH®PA-M, 2019. — 372 c. —
(Boiciiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-102288-7. — TekcT: 351eKTpOHHBIN. —
URL.: https://new.znanium.com/catalog/product/989802.— Pexum gocTyma: st aBTOpHU3. TOJb-
30BaTEIICH.

3. Mauxko, I1.E. Beiciias MaTeMaTHKa B yIIpaXHEHHIX U 3a1a4ax. (B 2-x wactsx) [Tekcr] /
I1. E. lanko, A. I'. ITonos, T. f. KoxxeBHukosa. - M.: Beicias mkoia, 1986-2009. ISBN: 978-5-
488-02201-0. - 60ee 1000 .

4. ®uxrteHroinsll, I.M. OCHOBBI MAaTEMaTHYECKOTO aHaM3a: yueOHUK: B 2 yacTsax / .M.
®uxrtenronsll. — 11-e u3a., crep. — Cankr-IletepOypr: Jlans, [0.T.]. — Yacts 1 — 2019. — 444
c.— ISBN 978-5-8114-0190-1. — TekcrT : 21eKTpoHHBIH // DIIeKTpOHHO-ONOIHOTEYHAsI cUCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Pexxum moctyma: 1jist aBTOPHU3.
I0JIb30BAaTENCH.

5. ®uxtenronbil, [.M. OCHOBBI MaTEMaTHYECKOTO aHaNMn3a: yueOHuK: B 2 yactsax / [.M.
@uxtenromnbi. — 10-e u3a., crep. — Cankr-IletepOypr: Jlans, [6. r.]. — Yacts 2— 2019. — 464
c.— ISBN 978-5-8114-0191-8. — TekcT: 31MeKTPOHHBI# // DIeKTPOHHO-OUOIHOTEYHASI cCUCTEMa
«Jlanby : [caiiT]. — URL: https://e.lanbook.com/book/115730 . — Pexum moctyma: st aBTOPH3.
MIOJIB30BaTENEH.

6. [llunaues B. C. 3agaunuk 1o BeIciiei Mmarematuke: yueo. mocooue / B.C. lTunauen. —
10-e u31., crepeotun. — MockBa: UHOPA-M, 2020. — 304 c. — (Bricmiee obpazoBanue). - ISBN
978-5-16-101831-6. — Texcr: AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/1042456



B) MeToau4ecKkmne yKa3aHHA:

1. AbpamoBa, .M. DneMeHTHl BEKTOpPHON anreOpbl M aHAJUTUYECKOH TI'€OMETPHHU:
Meroandeckue yka3zaHus I CTyIeHTOB | Kypca Bcex criennansHocTeit. — MI'TY, 2008. — 16 ¢.

2. Axmanoga, 3.C. Heonpenenennsiii unterpain: Terpaab-koHcnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, 1. A. Kpussie 1 noBepxHoctH 2 nopsiaka. Ilossipaas cuctema KoopIuHar.
[Tpaktukym — Marautoropck: 'OY BITIO «MI'TY um. I'.11. HocoBay, 2009. — 19 c.

4.TopsiueBa, H.A. Teopust pyHKIMI KOMITJIEKCHOTO IEPEMEHHOT0: MeToIMuecKue yKa3a-
HUS W BapUaHTbhl WHIUBUAYAIbHBIX 3aJaHUN ISl CTYJEHTOB BCEX CIEHUATbHOCTEH —
Marnutoropck: 'OV BITIO «MI'TY um. I'.11. HocoBay, 2011. — 28 c.

5. I'pauena, JI.A. OnpeneneHHbI HHTETPal: METOIUYCCKUE YKA3aHUS JJIsl CTYJICHTOB —
Marnutoropck: 'OY BIIO «MI'TY um. I'.1. HocoBay, 2010 - 12 c.

6. I'paueBa, JI.A. DreMeHTHI TUHEIHON anreOpbl, BEKTOPHOM anreOpbl U aHATUTHYECKON
reomerpun: YdyeOHoe nocodue. - Maraurtoropck: I'OY BIIO «MI'TY um. I'.1. Hocosay, 2010 —
63 c.

7. 'yruna E.M. JIaGopaTopHBbIii MPaKTHKYM 10 cTaTHcTUKE ¢ puMeHerneM EXCEL: Me-
TOJ. yKa3. A TabopaTopHbIX pabOT MO MaTeMaTu4eckoil craructuke.- Maruuroropck: ['OY
BITIO «MI'TY um. I'. 1. Hocosay, 2009 — 40 c.

8. M3ocoB A.B. 'apmoHnueckuii ananmm3: MeToInyecKue yKa3aHus U BapUaHThI 3a/IaHUI
JUTS CAMOCTOSITEIBHOM PabOoThI M KOHTPOJISI 3HAaHMH cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, . A. CoObITust 1 BepoATHOCTb. YacTh 2: MeTtoa. yka3. - MarHUTOropck:
I'OY BIIO «MI'TY um. I'.11. HocoBay, 2010. — 25 c.

10. Masuenko, E.II. IlpomsBognas u guddepennman ¢yHkiuu. IIpakTukym.-
Marnutoropck: OV BITO «MI'TY um. .. HocoBay, 2010. — 38 c.

11. Masiuenko E.I1. MccnenoBanue ¢yHkuuit u nmocrpoenue rpadukos. [IpakTukym. —
Marnutoropck: OV BITO «MI'TY um. .. HocoBay, 2011. — 20 c.

12. CaBymkuna H.®. Komb6unaropuka. CoObiTHe U BeposTHOCTh. Yacth |
Komb6unaropuka. Anredpa coOwiTuii: Meroa. ykazaHusl MO JUCHUIUIMHE «MaremaTuka» ais
ctyneHToB | Kkypca Bcex cnienuanbHocTeit. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenune

Haunmenosanue 10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH
7Zip cB0001HO pacapocrpausemoe 110 0ecCpPoYHO
MS Office 2007y, 135 1 17.09.2007 GeccpoHO

Professional
Bpaysep Mozilla

Firefox cB00OOHO pacnpoctpansiemoe 110 06eccpouHo
Bpaysep Yandex |cBoGoHO pactpoctpansemoe I1TO 0ecCpoYHO
STATISTICA B.6 |K-139-08 ot 22.12.2008 0ECCPOYHO
FAR Manager cB000THO pacnpocTpansemoe 110 0ECCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(QOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
| HazBanme kypca | CcplIKa




Nudopmanuonnas cucrema - EquHoe okHO nocTyma K

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

ITouckosas cucrema Akanemust Google (Google Scholar)|URL: https://scholar.google.ru/

HaHI/IOHaJIbHaSI I/IH(bOpMaL[I/IOHHO-aHaJII/ITI/I‘-ICCKaSI URL
cucteMa — Poccuiickuii MHICKC HAYYHOTO IUTHPOBAHHUS '
(PUHIT)
DnekTpoHHas 0a3a nepuoruecKkux u3aanuii East View
Information Services, 000 «MBUC»

9 MaTtepHaibHO-TeXHHYECKOe o0ecriedeHne JUCIUTLITNHBI (MO JI51)

https://elibrary.ru/project_risc.asp

https://dlib.eastview.com/

MarepuaabHO-TEXHHUECKOE 00ecrieueHre AUCIUTUINHBI BKITIOUACT:

VY4eOHble ayIuTOpUM [ TPOBEAEHUSA 3aHATUM JieKuMoHHoro Tuna Jlocka,
MYJIbTUMEANIHbBIE CPEICTBA XPAHEHHUS, TIEpeayuu U MpeCTaBlIeHus UHPOpMaLUK

VY4eOHble ayAuTOpUM JUIsl TPOBEAEHUS MPAKTUUYECKUX 3aHSATUN, TpPYNIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJIbTAllMM, TEKYLIErO0 KOHTPOJISI U MPOMEXKYTOUYHOM arrectauuu Jlocka,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaAH

Kommuiekec metomudeckux pa3paboTOK (pa3gaTOYHOro MaTepuaia M METOJUYECKHX
yKa3aHu# ) M\WJIM KOMIUIEKC TECTOBBIX 3aJaHUH IS TOJITOTOBKH U MIPOBEICHHUS TPOMEKYTOUHBIX
U pyOeKHBIX KOHTPOJICH

[Tomemenus Ui caMmocToATeabHONU padoThl ydanuxcs [lepcoHanbHble KOMIIBIOTEPHI €
nake-tom MSOffice, Beixomom B MHTEpHET M ¢ JOCTYIOM B 3JIEKTPOHHYIO HH()OpMAIMOHHO-
00pa30BaTeNIbHYIO0 Cpely YHUBEPCUTETA

[Tomemenne s XpaHeHUs H  NPO(UIAKTUYECKOrOo OOCTYyKUBaHUS Yy4eOHOTO

obopynoBanus Illkader nns XxpaHeHus y4eOHO-METOJUYECKON JIOKYMEHTAIMH, Y4e€OHOTO
000pyAOBaHUS M yUeOHO-HATTISAHBIX TOCOOHIA



Hpuioxkenne 1

ITo JUCHUITIIIMHE «MaremaTuka IpeaAyCMOTpEHA ayJUuTOpHAsA U BHCAY IUTOPHAA
CaMOCTOATCIIbHAA pa60Ta o6yqafom1/1xc;{.

Ay,HPITOpHaH CaMOCTOATCJIbHAsA pa60Ta CTYACHTOB IIpEANoJIaracT peiCHUEC KOHTPOJIbHBIX 3ada4

Ha MPAKTUYECKUX 3aHATHSIX.
Ilpumepnuie ayoumopnuvie konmpovhle paoomul (AKP):

AKP No2 «Bexmopuot»

a=(4- ), b=(- 2;5), c= (1;2). Haiinure ux

1. TloctpoiiTe Ha MIIOCKOCTH BEKTOPBI

JUHEHHYI0 KOMOMHAITHIO 2a+b+3c a) FTeOMETPUYIECKH, 0) aHATUTHICCKHU.
5 a=(21-3) b=(-40;2) c=(L1-2)

. Hatignre:

a) JIMHY BeKTopa &, ero HampasIsIoIMe KOCUHYCHI, OPT BeKTopa & ;

5 a-b, ac, b, [(a+2c)(za-5b)
p axb, axc, bxc, (a+2c)x(za-sb)
;) abc, (a+2c)3a—sb)c—2b)

3 a=(L4:-3) b=(3;-2;5) c=(3;-4;2)

. HaiinuTe miomans napauienorpamma,

nocrpoenHoro Ha sekropax @ +20 y €—30 y yune ero cropo.

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

KOMITJTaHApHBIMHU.

5. Haiinure (3a + bXC - ZaXb - 50), ecrm abc=5,
AKP Ne3 «Ilpeoenwvt»

Beraucnute npenensr:

3 2 _ _ _
1 1imX ‘|2-3X + 2X 5 Iim(x 7Z(x 23)(x 4)
x>2 X" —X—-6 oo BXT =X 411

3 2
3. lim —— -~ 4. lim 9™
oo\ 2X° -1 2X+1 x>-2 (X +2)
1.4 1
5. Iirrg(l—4x)3X 6. Iirromxctg5x 7. Iir1T103X‘l

8. MccnenoBars Ha HENPEPHIBHOCTD

X—3ecmu x <0
f(x)=
5%  ecmu x>0

AKP Ne4d «Ilpou3eoonasn»

1. Haiigure nepByio NpOM3BOAHYI0 OT (PYyHKIUIL:



2_
2) x =/1-25t2, 6) y=X°COS3X, B) yzw—5'|092x+3
y = arccosbt + r, X raxsl

n Y= XX 2arctg(4x2 + 3x).

2. CocraBbTe ypaBHEHHs KacaTenbHON K kpuoii XY =4 B rouke Xy =1.
3. Bpbrunciure npubmmkeHHo Y =V x? +8 mpu X =109,

. C0s4x -1
4. Beraucnure npenen no npasuiy Jlomurans  lim———.
x—0 <e4x _1)

AKP No5 «HeonpedenenHnulii unmezpan

. Haiitu Heomnpeiei€HHbIE HHTErPaIb:

. H COS X 5X_2
dx, 6) jsm(3x+1)dx,B) jsmxe dx, r) Imdx'

X% +5X — /X +2
a)I

X2

. . x—1 X—3
dx, e) Ix5|n(2x)dx,m) Ixarc5|nxdx,3) IX3+1dx,n) jmdx.

Il) J‘ 3x—-4
Vx? —6x+13

AKP No6 «@HII: oughhepenyuposanuern

In(x*y)

1. Haiitu 1 nocTpouTh 0651aCTH ONpeeaeHUs] PYHKIMH Z = .

y—X

y
1+X

2. Haiitu yacTHbIe mpou3BOAHBIE PyHKIMH Z = X-arctg =

3. HaiiT npon3BOIHYIO CIOKHOM QYHKIHE Z =X’y —Y’X, Tae X=UCOSV; y=usinv.

. 0z 674 . .
4. Haiitu mpou3BoIHBIE x 1 —— HesBHOI dyHKIME €° —X’ysinxyz=0.
X y

5. Haiit 5kcTpeMyM (yHKIHH ABYX IepeMeHHBIX Z = 4(X—Y)—X* —y°.

AKP No7 «Obviknosennble oughhepenyuanvhole ypasnenusn

1. Haiitn o6mwmii maTETpast niu obiee pemenne mudepeHnaIbHOTO YPaBHEHUS TEPBOTO

nopsiaka (B mpumepe 0) pemuts 3anauy Komm):

a) 20xdx—3ydy = 3x*ydy—5xy’dx,



y'—ycosx =sin2x

0
T vo--

2. Haiitu o6mee pemenue nudpepeHnaabsHOro ypaBHEHUS:

N

(62}

a) y'"+2y"-3y'=(8x+6)e*,
6) y' -4y +4y=e"*(cosx+3sinx).

AKP Ne8«Cnyuaitnvie coovtmusn»

[To MumeHn mpou3BOAUTCS TpU BhIcTpena. PaccmaTtpuBarotes coobiTust A, B, C — monananue
IIPY TIEPBOM, BTOPOM U TPEThEM BBICTpenax. UTo 03HAa4at0T COOBITHS A+B+C,4B+Cq
B ypue 12 mapos. Cpeau 3tux mapoB 3 Genbix U 9 yepHbix. KakoBa BepOSTHOCTb TOTO, UTO
HayJ[auy BBIHYTHIN IIap OKaKETCs OesTbiM?

B papuoctynuu tpu mukpodona. /st kaxxaoro u3 nepBeix AByX MUKPO(OHOB BEPOSTHOCTH
TOTO0, YTO OH BKJIFOYEH B JAHHBIA MOMEHT, paBHa 0,45, a s Tpetsero — 0,9. Haiitu
BEPOSITHOCTH TOTO, YTO B JIAHHBI MOMEHT BKJIFOUEHBI 2 MUKPO(]OHA.

B nponaxe nmerorcst Genble ¥ KOPUUHEBBIE SIil1a B COOTHOILEHUH 2:3, TpHUeM
npou3BoJcTBO 60% Oenbix u 71% KOpUUHEBBIX UL AATUPYETCS AHEM, IPEIIIECTBYIOLIUM
JTHIO TIPOJIA’KH, a OCTAIBHBIC SHIa TaTUPYIOTCs Oosiee paHHUMU YnciaMu. [lokymarensb
3aKa3bIBaeT AWIIA, TATHPYEMBbIE THEM, MTPEIIICCTBYIOIINM JTHIO TIPO/IaXH, HE3aBUCHMO OT UX
nBeTa. KakoBa BEpOATHOCTB TOTO, YTO €My TPOJIAAYT PEIIETKY OCINbIX sTuil?

Tenedponnas cets yupexaenus oociayxkubaet 200 aboHeHTOB. BeposaTHOCTh TOTO, 4TO B
TEYEHUE MUHYTHI BHYTPHU 3TOU CETH KTO-TO KOMY-TO M03BOHUT, paBHa 0,7. KakoBa
BEPOSITHOCTH TOTO, YTO B T€UEHUE MUHYTHI OyeT 5 3BoHKOB? KakoBa BEpOSITHOCTh TOTO, YTO
B TE€UYE€HHE MUHYTHI OyeT He Oosee 5 3BoOHKOB? HaiiTu HauBeposTHEHIIee YICIO 3BOHKOB B
TEYEHUE MUHYTHI.

Ilpumepnuie unousudyanvhuvie oomawnue 3aoanusn (U/3):

HJ[3 Ne2 «Ananumuueckasn zeomempusn

1. B kaxoii Touke npsimas, mpoxopsiias uepes Touku A(3,-2) u B(-1,2), nmepecekaer ock Oy.
2. Haiitu paccrosiHue Mexay npsmMbiMu 4x-3y-7=0 u 4x-3y+3=0.

3. Hamucare xaHOHHYECKHE M TApaMETPUYECKUE YPaBHEHUS MPSIMOMA, IPOXO/ISIIEH yepe3
touku M(2,1,-1) u K(3,3,-1).

4. TlpoBectu mpsimyto uepe3 Touky A(2,0,-1) neprneHauKyIsipHO TIOCKOCTH 3X+4y-Z+4=0.
5. TIposectu mnockocTs uepe3 Touky A(2,0,-1) mapamaensHo miockoctd 3x+4y-z+4=0.

6. IIpoBectu mmockocts yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).



7. JloxazaTp, 4TO MpsiMbIe B3aUMHO MEPIICHIUKYIISPHBI:

y-2 z {3x+y—5z+1=0,
=—H
3

X
1 -2 2x+3y—-8z+3=0.

8. JlokaszaTb, 4TO MpsIMBIE MapaJUICIbHbIL:

x+2 y-1 EI/I X+y-z=0
1 X—y-52-8=0"

9. Haiitu yron mexay npsMoi, npoxozsimeit uepes Touky A(-1,0,-5) u Touxy B(1,2,0), n
TIOCKOCTRIO X-3y+Z+5=0.

10. OnpenenuTh THI ¥ MOCTPOUTH JTHHHUIO:
a) x*—9y*+2x+18y+73=0;
0) 2x* +3y? —4x+6y—-7=0;
B) y°—4x—-2y-3=0.

HJ[3 Ne3 «Ilpeden. Henpepvignocmuy

1. Haiitu npenenbl QyHKIIMIA:

Co2x3+x7 45 . x®-3x-2 . Jx+1-2 . 1-cos4x
lim S : lim > D lim————; lIm—;
x=o 3x° —x4+1 x=>-1 x° _x—2 x—>3 /X_2_1 x—0 2X'th

X 1
lim x-(Vx® +1-x); Iim[zx_ij ; lima-4x)> " im Nd+2x)
X—>+00 X+ X

X0 x>0 @3 _1

2. HccnenoBaTh Ha HETIPEPHIBHOCTD, HAMTH TOYKH Pa3pbIBa, CAETATh YEPTEK:

X+4, x<-1
y=4%%; y={x*+2, -1<x<1,
2X, x>1.
H/[3 Ned «Ilpouszeoonany
Haxoscoenue npouszeoonoi
1. Haiitu npousBogHbIe U JU(depeHraIsl mepBoro nopsjaka

_ 7cos X
Bx+1’

l)y
2) y=(2+5x)* —3cos7x,

3) y:%—4x~arcsinx,



4) y=(cosx)",

2. Haiitu npou3BOHYIO (DYHKIMH, 33JaHHON HESIBHO

e’ —5xe* —2xy+11=0.

3.Haiitu npou3Boanyto GpyHKINH, 3aJaHHON TapaMeTPUUIECKU
X =3cost -5,
y=4t° +5.

4. HaiitTu npou3BOiHBIE TIEPBOTO MOPsAKA PYHKIUH y=X¢

Ilpou3eoonas eévicuiux nopaokos. Ilpunoscenus npouszeoonoi

2 x=3t-t°,
d Z GbyHKIHA: a)
dX y = 3t2 .

1. Haiigure % " 0) y:5&.
X

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

x, = 0. Ioctpoiite rpaduk 1 KacaTenbHYIO.

6) Hanmmuimure ypaBHeHHe KacaTenbHOH K KpuBoii X° + y? —4X+2y—164=0 B ee Touke c

koopaunatramu (7; 11). IloctpoiiTe KpuBYIO U €€ KacaTeabHYIO.

3. Haiinute HanOOJIbIICe U HAMMEHBIIIEE 3HAUCHHS CI)YHKI_II/II/I Ha 3aJIaHHOM OTPE3KE

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

4. Beraucnure mpeaesbl, UCOAb3Ys MpaBuiio Jlonuras:

. 2x®—8x% +13x-10
a) lim—; > ;
x=2 X7 —2X“+3X—-6

6) lim x-In(eX —1).

x—>+0

5. 3aBUCUMOCTH IMyTH OT BpCMCHU IIPpU HpHMOJ’IHHCﬁHOM ABWIKCHUU TOYKH 3a1aC€TCA YPABHCHUCM

. 1, 2
S = gt +2t°-3,rme S — 1yt BM, a t — Bpems B ¢. BRIUHCITHTE €€ CKOPOCTh U YCKOPEHHE

B MOMEHT BpeMeHU t =4cC.

Ilpumenenue npouszeo0Hoil 013 UCC1E006AHUA PYyHKUUIL

1. Tlocrpoiite rpaduk GyHKIIUHA C TTOMOIIBIO TIPOMU3BOIHON TIEPBOTO TOPSIKA
y=—x>-3x?+9x +11.



2. Haiigute mpoMeXyTKH BBITYKJIOCTH, BOTHYTOCTH U TOUKH Iepernda pyHKIuu

y=2x—3§/x7.

3
3. Halinure acHMITOTHI M MOCTPOUTE CXEMATHYHO TPAGUK QYHKIMH y —

(x+1)

x2—3x+3.

4, HpOBe,Z[I/ITe IIOJIHOC UCCIICJOBAaHUE (bYHKHI/II/I " IIOCTPOUTE I‘pa(bI/IK y= 1

5. IlpoBenute mosHOE Hccien0BaHNE (PYHKIIMU U TOCTPOHTE Tpaduk

HJ[3 Ne5 «Heonpeodenennwtii unmezpan. OnpeoeenHblit UHMEZPAl U €20 NPUTIOHCEHU)

1. HaliTu HeonpeieieHHbIe HHTErPaIbl

1 xx 2 1
L[| —- 1 2. - d
| v +}‘X I(sﬂz 2\/7_3} ”

3. 3 4 4. ctgs—x—6dx
J P 7x (2% X sin” x
SIH[S— j
2x-1
5. [ x(3x%+1) dx .
-[ ( ) -[x2+2x+10

7. I\/l—exexdx 8. j 4x+3 dx,

(x-2)°
dx
0. xe~3dx, 10. _—
I J‘x(xz +1)
dx dx
11. , 12. _
I\/;+3\/§+24\/§ jcosxsm3x
13 dx

(X+DVx* +2x-1.

2. BeruucauTh onpeaeneHHble HHTETPaibl

2 V4
1 .
1. .!(xz +F)dx. 2. .Zflnsmxdx

3. BerauciuTh miomaas GUrypol, OrpaHHYEHHON JTHHASAMH
1) 3x-y=4, y>=6x



2) r=cos2gp, OS(/)S%

3) {X=2C.OS,, y=3(y23).
y = 6sint;

4. BeluMCIUTD AJMHY OYTY KPUBOMW, 3aJaHHON ypaBHEHUEM

1) y=Inx, J3<x<15.

2) p=3e", —m/2<p<n/2
3) x =e'(cost +sint), 2/2<t<
x=e'(cost —sint),

5. Beruncnuth 00beM Tenna, 00pa3oBaHHOTO BpalieHueM BOKpyr ocu Oy (urypsl,

OrpaHHYeHHOMN rpadukamMu QyHKIMn X =3-Yy* |, Xx=y*+1

HJ[3 Neb6 «DHII: wacmnoie npou3eoonvie, IKCmMpemMym»

y In1-x* - y?)
1. Haiitu o6sacTb onpeaeneHus QyHKIMH 7 = ————=——>.
1-y
2. HaiiTu 3HaueHUs YaCTHBIX MPOU3BOJIHBIX (PYHKIUH B 3aJaHHOM TOYKE:!
1

A) z=x" (1) B) z:ln(\/;+\/§) (11).

2
3. Haiitn E;é;,ecnlez Xy +sin(x+Yy).
X

4. Beraucnuth NpUOIIMHKEHHO \/ 5.€%% +2,03 .

5. Haiit okcTpeMyMsl GyHKIMH 2 = X +2y° —4X -6y + 2.

. Inx In
6. Haiitu npou3BoJHyI0 QYHKIUH Z = —— — ny B HarmpasieHuu Bektopa (1;1).

Yy X
7. Haiftu skcTpemManbHOe 3HaueHne GyHKimu Z = 2X + Yy —y* — X° mpu ycnopun X +2y =1,

8. Haiitu Hanbombiee 3HaueHHe QyHKINU:

A) z=Xx-2y+5 y>0 B)z:m@2+yﬂ
X+y<lL
X+2y<1
x>0
y > 0.

HJ/[3 Ne9 «ObviKHOBeHHbIE OUhghepenyuanbHble yPABHEHUA)



1. Haiitu o0mumii nHTErpait win oobiiee pemeHue auddepeHmaaIrHOr0 YpaBHEHHS TIEPBOTO
nopsiaka (B mpuMepe 3)pemnts 3anavgy Komm):

2 Ey2
1) VA-x*y' +xy*+x=0, 2) y':X +§xy oy :
2X° —6Xxy

' _ 2
3) PV IYEN gy Y g Mgy o,
y@® =1 X X

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

y" = 2sin® ycosy
T ’
yh==.y@®=1
4. Haiitu obmiee pemenue auddepeHnnanbHOro ypaBHeHus (B IpuMepe 1) PeIIuTh 3a/1ady
Komm):
1) y'-2y'+y=xe" 9 y'+4y'+5y=x"
3) Y —4y" +5y' =6x*+2x-5, 4) y"+2y" -3y’ =(8x+6)e*,
5) y"—4y' +4y=e”(cosx+3sinx), 6) y" —64y’ =128c0s8x —64e®*,
7 y"+y=1/sinx
Y(z12)=1,Y'(z12)=nl2
5. Pemire cuctemy 1Y nepBoro nopsjika JBymsl cioco0amMu - MOACTaHOBKU U METOJ0M Dilsiepa
y'=2x-5y+e'

3. Haiitu pemenue 3agaun Komu:

e

X'=y-—6x+e®

HJ[3 Nel0 «Teopus eeposmnocmeit»

1. IIpou3BonuTCs 5 BBICTPENOB 1O pe3epByapy ¢ TOPIOUUM, IPHUEM pe3epByap MOciIe NEPBOTo
IOT1aJIaHUS B HETO BOCILIAMEHSIETCS, a I0CJI€ BTOPOIO MOMAaIaHusl B HETO — B3PbIBACTCS.
BeposiTHOCTB MOnaaHust B pe3epByap NnpH KakaoM BeicTpene pasHa 0,3. Haiftu
BEPOSATHOCTb TOTO, UTO pe3epByap OyAeT MOI0KKEH, HO HE B30PBETCS.

2. B cembe Tpoe gerteii: 2 MabuMKa U JIeBOYKa. [[eTH HrparoT Ha KyXxHe. BeposaTHOCTH TOTO,
YTO MaJIbYUKU Pa3zo0bI0T MOCyAy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a ansa neBouku — 0,4.
Haiitu BeposiTHOCTB TOTO, YTO MOCYyAa OyAeT pazouTa.

3. Carma monajiaet B MUIIICHB TP OJHOM BBICTpeEIIe ¢ BeposTHOCTHIO 0,8, Mara — ¢
BeposTHOCTHIO 0,7, a [Tama — ¢ BepoarHocThio 0,75. Cama BeicTpenuia 2 pasza, Mara — 3
pasa, [lama — 1 pa3, mocie yero B MulieHu Ob1J1I0 0OHapYKeHO 0AHO oTBepcTHe. KakoBa
BEPOATHOCTH TOTO, UTO B MUIIEHB Nonana Mama?

4. Pa3pplB CBSI3U TPOUCXOAWT B OJHOM U3 3BeHbEB TenedoHHOro kabens. MOoOHTED
MOCIIEIOBATEIHHO MIPOBEPSET 3BEHBbs, OOHApyXkuBass MecTo pa3pbiBa. COCTaBUTH psf
pacnpeiesieHus 4ucia OOCIEeIOBaHHBIX 3BEHBEB, €CIH BEPOSITHOCTh pa3pbiBa IJif
KOKIOro 3BeHa IOCTOSIHHA W paBHa p.

5. 3amaH psn pacnpelneseHus JUCKPETHOM CiaydalHOM Benu4yuHbl X.



X1 2 3 4 5 6

P |003|015|0,20 |0,35 | 0,15 |?

[Toctpoutrs MHOTOYroibHUK pacnpeneneHus. Onpenenutb (QyHKIHIO
pacrpeneneHuss U TOCTpouTh €€ Tpaduk. BbIYMCIUT, MaTeMaTUYECKOEe OXHAaHUE

D[X]

m o
X, JHCIEPCHIO Cpe/liHee KBaJpaTUYeCKOE OTKIOHCHUE X U

BePOATHOCTH P(m, —o, <X <m, +o0,).

3amana QYHKOHUS pACTIPENCICHHUS CIIy4yalHOH BeTUYMHBI X
0, X <3,

F(x) = %(—x3+12x2—45x+54), 3<x<5,

1 X > 5.

Haiitu mnotHocts pacnpenenenus. [loctpouth rpaguku GQyHKIUH |

IUIOTHOCTH pacupeseneHus. Bbluuciaute MaremMaTHyeckoe OXHJAaHUe, AMCIEPCUI0 U
BEPOSITHOCTb P(X (0, 4)).
7. B rtabnuue mnpuBENEH 3aKOH paclpelelieHns BEPOSTHOCTEH CHUCTEMBI CIIy4alHBIX
BennuuH (X, V)
X
v -2 -1 0 1 2

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

Haiitu: koappuumeHT «a»; mareMaTHYeCKUe

2
o,

My, m,
OXUJaHUsA .  AUCICpCUr

2
o r
Y; koapoumueHt xoppemsuun  * V.

HJ[3 Nell «llepeuunan oopadbomka pe3yiomamos IKCnepuUMeHma

Jan cratuctuueckuii psja (MCXOAHbIEC 3HAYSHUSI BETUYHH)

X 4 X v X v X v X v
384 | 18,7 | 40,7 | 24 | 303 | 18 | 27,3 | 251 | 22 21
40,2 | 11,7 | 50,8 9 284 | 157 | 38 | 206 | 32 | 286




241 1209 | 38,2 | 228 | 47,6 | 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 | 35,2 | 30,7

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

288 | 29,7 | 355 | 24 | 239 | 20,2 | 40 | 238 | 425 | 153

471 | 14,7 | 459 | 24 | 543 | 142 | 50,7 | 159 | 32,9 | 22,5

50,1 1159 | 293 | 219 | 60,8 | 27,2 | 58,6 | 9,3 | 356 | 22,7

302 | 25 | 54,2 | 14,2 | 214|198 | 40,1 | 17,4 | 47 | 173

36,9 | 232|598 | 6,1 | 384 | 23 | 344 | 234 | 31,4 | 30,2

36,6 | 79 | 32,2 | 223|468 | 205 | 53,7 | 124 | 28,2 | 30

38 | 154 | 52 6,1 | 238 | 183 | 42,1 | 28,5 | 33,7 | 19,8

55 11 | 312 | 242|379 | 326 | 43 | 20,2 | 27,6 | 185

16,2 | 25,2 | 51,2 | 14,2 | 306 | 21,5 | 23,5 | 146 | 36,8 | 10,7

49,7 | 159 | 322 | 204 | 37 | 245 | 329 | 258 | 455 | 14,8

49,7 1195 | 30,9 | 20,7 | 57,6 | 20,3 | 54 | 144 | 18,6 | 153

423 | 19,7 | 415|108 | 419 | 146 | 423 | 235 | 258 | 27,4

357 1119|412 | 98 | 341|263 | 588 | 92 | 39,2 | 17,5

Haiitu BblpakeHue 1ByMEpPHOTo 3MIIMpUYecKoro pacnpeaenenus (X, V), sMnupuyeckue
pacripesiesieHus COCTaBIAOMMX X U Y, TOCTPOUTH IpaduuecKkoe 0ToOpaskeHHe pacipeesieHu.

J51st 3TOTO - COCTaBUTH KOPPENSIIMOHHOE I0JIE, KOPPEISALNOHHYIO Ta0JIUIly a0COMIOTHBIX YacToT,
BapHAIMOHHBIE PSAABI, Ta0uIly «CTaTUCTUYECKasi COBOKYITHOCTh U3MEPUMOTO ITPU3HAKAY.

HJ[3 Nel2 «Hucnoewvle xapakmepucmuku 2eHePaAnbHbLX RAPAMEmpos»

ITo nanHbIM, osyueHHBIM B /13 Nell, onieHuTe reHepanbHble MapaMeTphl: HalIUTE CpeHee,
JUCIIEpCHs, CpeHEE KBaAPAaTUYHOE OTKJIIOHEHHE, aCHMMETPHS, IKCIIECC, MOJIa, ME/INAHa,

K03 puureHT Bapranuu Uit pu3HakoB X 1 Y. OLeHUTe CTeNneHb OTKIOHEHHUS SMITUPUYECKOTO
pacnpezeneHust ’TOro U3MEPUMOro MpU3HaKa OT HOPMaJIbHOTO pacipeiesieHusl.



Jist aToro 3anonHuTe Tadbauiy «Pacder BBIOOPOYHBIX OLIEHOK PU3HAKOB» U IIPOBEAUTE
pacyeThbl HCIPABICHHBIX OLIEHOK FeHEepaIbHBIX MapaMeTpoB. Crenaiite BEIBOJ 0 K03 duunente
BapHalMH.

H/[3 Nel3 «IIpoBepKa CTATHCTHYECKUX TMIIOTE3»

ITo nanubiM, noaydeHHbIM B /I3 Nell u 12, npoBecTr CTaTUCTUYECKYIO TPOBEPKY
CTaTHUCTUYECKOM TUIOTE3bl O HOPMAIBHOM PACIIPEICTICHIUHN U3MEPAEMOT0 MPU3HAKA 110
CIIEIYIOIIMM KPUTEPHSIM: a) CpeHEMY KBaIpaTHUHOMY OTKJIOHEHHIO, 0) pa3mMaxy
BapbUPOBaHUS, B) IOKA3aTEJSIM HCIPABICHHBIX aCHMMETPHUH U JKCLecca, I') kpurepuio [Iupcona
%2 (ypoBeHb 3HAUMMOCTH NMPHHATH paBHEIM 0.05). B ciTyuae NPUHATHS THIIOTE3BI O
HOPMAJIBbHOCTH pacIpe/ielieHHs] HAUTU JOBEPUTEIbHBIE HHTEPBAJIBI ISl MATEMAaTHYECKOTO
OKUJAHUS U CPETHEr0 KBaIPAaTHUHOTO OTKJIOHEHHUS IIPH YpoBHE HaagkHocTH 0.95.

HJ[3 Nel4 «Bvisaicnenue KoppeaayuoHHOU 3a6UCUMOCHU USMEPUMBIX RPUIHAKOB)

ITo nannusIM 3amaun, uccnenyemoit B 13 NeNe 11-13,  naiiTu u 3anucats B
KOPPEJSILIMOHHYIO0 Ta0IMIly YCIOBHbIE cpeaHue. Ha KoppessiinoHHOM 110J1€ IOCTPOUTh JIMHUU
perpeccuu. HaiiTi ncnpaBieHHBIH KOPPETSIHOHHBIN MOMEHT U KO3 (OUIIMEHT KOPPEIISAIIHH.
[TpoBepuTh runoTe3y o He3aBUCUMOCTH NpU3HaKoB X U Y (ypOBEHb 3HAUUMOCTH NPUHATH
paBubIM 0.05). Paccunrats ko3¢ dunimenTs! TMHENWHON perpeccun (X Ha Y wiu Y Ha
X).ITpoBepuTh 3HAUUMOCTh YpaBHEHUS perpeccuu. HailTu 1oBepuTeabHbIE HHTEPBAIbBI IS
K03(PUIIMEHTOB KOPPEISLMM U IMHEHHOM perpeccun (mpu ypoBHe Haa&xHocTu 0.95).



Hpuiioxkenne 2

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOUYHbIE CPeJACTBA /1JIsl IPOBeAeHH

MPOMEKYTOYHOM aTTEeCTALMHU:

CTpyKTypHBIi
JJIEMEHT
KOMITETCHIIUHT

[Inanupyembie
pe3yabTaThl
00yueHus

OueHouHble CpeCcTBa

OIIK-1 — cnocoGHOCTh aHAJM3UPOBATH 3a/1a4H NPO(PEeCCHOHAIBHOM AeATEeJbHOCTH HA
OCHOBe I10JI0’KeHHI1, 3aKOHOB M METO/10B B 00/1aCTH €CTECTBEHHBIX HAYK H MAaTeMATHKH

OIIK-1.1:
Hcnone3yer
MIOJIOKEHUS, 3aKOHBI
Y METOJIbI B 00JIaCTH
€CTECTBEHHBIX HAYK
Y MAaTEMATUKU [IPU
peleHnmn
MPAKTUYECKUX 33724

- OCHOBHEIC
MOHSTHS X METObI
JIMHEHHOM,
BEKTOPHOU aareOpsl
M aHAJIUTHYECKOM
T€OMETPUU;

- OCHOBHBIE T10JI0-
KEHHUs TEOPUH TIpe-
JIETIOB U HEeTIPEPhIB-
HBIX (QYHKIIUH,
rpauKu OCHOBHBIX
AIIEMEHTAPHBIX
GbyHKIUH 1 X
CBOMCTBA;

- OCHOBHBIE Teope-
MBI Auddepernn-
aJILHOTO U MHTe-
IPaJIbHOTO UCYHCIIE-
HUs QyHKIUR o1~
HOM Y HECKOJIBKHX
MepEeMEHHBIX,
METOIBI

g depeHnaIbHOT
O UCUHUCIICHUS
UCCIIEI0BaHUS
(GYyHKIMHA, OCHOBBI
YHCIICHHBIX
METOIOB
BBIYUCIICHUS
OTIpeIeIIeHHBIX
UHTETPAJIOB,

- OCHOBHBIE TUIIBI
OOBIKHOBEHHBIX
nuddepeHaIbHBI

TeopeTnueckue BONpoOCHI JIf 3a4€Ta BO 2
cemecrtpe

1. Bekropsl. JInHeitHbIC OnIEpaiiy Hal
BEKTOPaMHU.

2. [Ipoekius BekTopa Ha ocb. Moaynb BEKTOpa.
Hamnpasisitomue KOCUHYCBI.

31.CxansipHO€ NMPOU3BEICHUE BEKTOPOB, €r0
cBoricTBa. [Ipunoxenus CKaJsipHOTrO
IPOM3BEICHUS B TEOMETPUH, (PHU3HKE.

4.BekTOpHOE IPOU3BEJCHUE BEKTOPOB, €T0
cBoricTBa. [IpunoxeHns BEKTOPHOTO
MIPOU3BEICHHUS.

5. CMentaHHOE POU3BEICHUE BEKTOPOB, €TI0
cBoiicTBa. [IpunoxxeHns cMenmaHHoro
MPOU3BEICHHUS.

6.YpaBHEHUS TIPSIMOM HA MIIOCKOCTH.
7.YpaBHEHUS IIIOCKOCTH B IIPOCTPAHCTBE.
8.YpaBHeHUs IPSIMOIA B MPOCTPAHCTBE.

9.B3anmMHO€E pacnoyioKEHUE NPSIMBIX U
IUIOCKOCTEMN. YTOJ MeX]ly HUMU. PaccTrosiHue oT
TOYKH J10 NIPSMOM, INIOCKOCTH. Touka
IEpECEUCHUS MPSIMON U TIIOCKOCTH.

10.KpuBbie BTOpOro nopsijka: OKpyHOCTb,
AIUTUTIC, TUTIEpOoIIa, mapadoia, ux
reOMEeTPHUECKUE CBOMCTBA U YPaBHEHUS

11.®ynxms. Criocoos! 3ananus. O6mactb
omnpeneneHusi. OCHOBHbIE dIeMEHTapHbIC
(YHKIMH, UX CBOMCTBA, TPapHKH.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIH

[Inanupyemsie
pe3yabTaThl
0o0yueHus

OueHouHble CpeCcTBa

X YpaBHEHHUU U
METO/JIbI UX
pelIeHus;

- OCHOBHBIC
ITIOJIOXKCHU S TCOPHUU
psIOB;

- OCHOBHbIE
MOHATHUS TEOPUH
BEPOATHOCTEH U

MaTeMaTU4ECKON
CTaTUCTUKU

18. Ilpenen dynkuuu B Touke. [Ipenen
(GyHKIMK B 6ECKOHEYHOCTH.
OnHOCTOPOHHUE MPEEbI.

19. beckoHe4HO Maible 1 OECKOHEYHO OOJIbIINE
(dbyHKIMH, CBI3b MEXy HUMHU. CBOWCTBA
0ECKOHEYHO MaJIbIX (PYHKIIHH.

20. Teopemsl o nipeaenax. Packpsitre
HEOIIPEIEICHHOCTEN.

21.3aMeyaTebHbIC IIpEeJICIIbI.

22.CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKIIHI.
OKBHUBaJICHTHbIE OECKOHEUHO MaJible (DyHKIUH
Y OCHOBHBIE TeopeMbl 0 HUX. [IpuMeHenue k
BBIYMCIICHUIO NTPEJIENIOB.

23. HenpeppiBHOCTh QyHKIIMU B TOUKE. Touku
pa3pbiBa U X KIacCU(PUKALMSL.

24. OCHOBHBIE TEOPEMBI O HENIPEPHIBHBIX
¢yHkuuax. CpoicTBa QyHKIMH HENPEpbIBHBIX
Ha OTpE3KE.

25.IIpousBoiHas PyHKIUH, €€ FeOMETPUIECKUN
U QU3NYECKUIN CMBICI.

26. YpaBHEHMsI KacaTeIbHOW U HOpPMAJIH K
kpuBoi. ludpdepennupyemocts GyHKIUU B
TOUKE.

27.1Ipon3BojiHast CyMMBI, pa3HOCTH,
MIPOU3BEACHHUS, YACTHOTO (PYHKITHIA.
IIpousBosHas cnoKHOU M 0OpaTHOI
GbyHKIUH.

28. [lnddepeHuimpoBaHre HESIBHBIX U
napaMeTpUUeCcKH 3alaHHbIX QYHKIUH.

29. Jlorapudmuyeckoe nudpepeHupoBaHme.

30. [Tpon3BOIHBIE BHICIIUX MOPSIKOB.

31. Iuddepenuman pynkuuu. ['eomerpuaeckuit
cmbicn quddepennrana. OCHOBHBIE TEOPEMBI
o muddepeHnmanax.

32.[Ipumenenue auddepenHunana K
MPUOIMKEHHBIM BBIUYMCIICHUSIM.

33. OcHOBHBIE TeOpeMbI AP HEPEHIINATHLHOTO
ncuncnenus: Ponns, Jlarpanxka n Komm.

34.IIpaBwito Jlonurans.

35. YCI10BUS MOHOTOHHOCTH (DYHKITHIA.
Okcrpemymsl pyHkiuil. HeoOxonumoe u
JIOCTAaTOYHOE YCIOBUS IKCTpeMyMa (PYHKIIUH.

36. HaubosbI11ee 1 HaMeHbllee 3HAaYeHUS
(GYHKIMK Ha OTpeE3Ke.

37. Bemyxiocts rpaduka Gyakmuu. Touku
nepernba. Heo6xoaumoe 1 1ocTatouHoe
YCJIOBHSI TOUEK Ieperuoa.

38. AcuMnToThl rpaduka GyHKINH.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIH

[Inanupyemsie
pe3yabTaThl
0o0yueHus

OueHouHble CpeCcTBa

39.

40.

41.

42.

43.

44,

45.

46.

47.
48.

[TepBooOpaznas. Heonpenenennsrit
UHTETpaJl W ero cBoWcTBa. TaOmmua
OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE ~ METOJBI ~ MHTETPUPOBAHUS:
3aMEHa TEPEeMEHHOM W HMHTErpPUpPOBAHHE
10 YacTsM.

Wurterpuposanue panMOHAIBHBIX
(byHKIHIA.
WHTerpupoBannie  TPUTOHOMETPHYECKHUX
(GyHKIHA.
Wurterpuposanue UPpPaOHATIBHBIX
(GyHKIHA.

OnpeneneHHbIl MHTErpal Kak Ipeael
MHTErPAJIbHOM CYMMBI, €0 CBOWCTBA.
@®opmyna  Herotona —  JleiiOHuna.
OcHOBHbIE  CBOMCTBA  OIpPENEICHHOIO
UHTETpaa.

Brluncnenue onpenenceHHOro MHTerpaia
(3aMeHa nepeMeHHOM, MHTETpUPOBAHUE 110
yacTsaM). MHTerpupoBaHue 4YETHBIX H
HEUeTHbIX (YHKIMH B CHMMETPHUYHBIX

mpezaenax.
HecoOcTBeHHbIE HHTETPaAIBL.
I'eomerpuueckue u ¢busnyeckue

MMPHUIIOKCHUSA ONIPECACIICHHOTO HHTCTpaJIa.

Teopernueckue BOnpocsl Aj1s IK3aMeHa B 3
cemecrTpe

Ob6nacte ompenenenuss DOHIL. Ilpenen,
HenpepblBHOCTh.  CBoicTBa  (PYHKIIMIA,
HENpPepbIBHBIX B OrpaHUYEHHOU
3aMKHYTOM 001acTH.

YacTHble TPON3BOAHBIE IEPBOTO MOPSIIKA,
HX T€OMETPUYECKOE UCTOJIKOBAHUE.
YacTtHble IPOU3BOJIHBIE BBICIINX
MOPSIKOB.

Huddeperunpyemoctsb u TIOJTHBIN
muddepeHran GyHKIUH.

[Ipumenenue nonHoro muddepeHmana K
MPHUOIMKEHHBIM BBIUUCIICHUSIM.
JuddepeHnnansl BBICHINUX MOPSIKOB.
[IpousBoanas cnoxuoit pynkiuu. [TomHas
IIPOU3BOIHAS.

VHBapuaHTHOCTH (bopmbl MIOJTHOTO
muddepeHnuana.

JludbdepennmpoBanre HessBHOW (PYHKITHH.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIH

[Inanupyemsie
pe3yabTaThl
0o0yueHus

OueHouHble CpeCcTBa

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24,

25.

26.

217.

KacarenpHast 1IOCKOCTP W HOpMalb K
IIOBEPXHOCTH.

DkcTpeMyM (YHKIUHM ABYX MEPEMEHHBIX.
Heo0xonuMoe W 10CTaTOYHOE YCIOBUE
JKCTpeMyMa.

Y cnoBHbIM 3KCTPEMYM. Meron
MHOKUTeNen Jlarpanxka.

Haubonbiee uw HavMeHbIIee 3HAYCHUS
(yHKIMM B 3aMKHYTOW 00J1aCTH.

Judbdepennmranbapie YpaBHEHUS:
OCHOBHBIC TIOHATHS. 3a/1a4¥, TIPUBOJISIINC
K muddepeHInaTbHbIM yPaBHEHUSM.

Teopema CyLIECTBOBAHUSA "
€MHCTBEHHOCTH peleHus
mQepeHInaIbHOr0 YpaBHEHUSI.
YpaBHeHUA c pa3eIAIoIUMUCS
HEPEMEHHBIMU.

OnHopoaHbie muddepeHnraibHbIe
ypaBHeHus | nopsjaka.

JIuneliHble  ypaBHEHUS. YpaBHeHUs
bepnymn.

VYpaBHeHHe B MONHBIX AU depeHinanax.
JNuddepennmaibuple ypaBHEHUS BBICIIIAX
MOPSIIKOB: OCHOBHBIE MTOHSATHUS.
VYpaBHeHUsI, OMYyCKAaIOIIUE TOHUKEHUE

HOpsJKA.
JInnelinbie g epeHnnaabHble
YPaBHEHUS BBICIINX NOPSAKOB. JINHEHHbIE
OJTHOPOJIHBIE nuddepeHnraibHbIe

YpaBHEHHS 2, N-T0 MOPSIIKOB.
Nurterpuposanne JIOJAY ¢ nmocrosHHbIMU
KOA(PUIMEHTaAMH.

JIuneitnbie HEOJTHOPO/IHBIE V.
Crpyxkrypa obmuero pemenust JIH/Y.
Meron BapHaLNH MIPOU3BOJIBHBIX
IIOCTOSIHHBIX.

Nurterpuposanne JIHY ¢ nocrosHHbIMU
kodpdUllMeHTaMH ¥ TPaBOMl  YaCThIO
CIELNAaJIBbHOTO BH/IA.

Cucremsl Qg depeHIaIbHbIX
ypaBHeHHiA. Teopema CyIiecTBOBaHHS M
€IMHCTBEHHOCTH  pemieHus.  Meton

UCKJIIOYEHUS ISl PEUICHUS HOPMAaIbHBIX
cucreM U hepeHInaIbHBIX YPAaBHEHUH.
DneMeHTHI KOMOMHATOPHKH:
NIEPECTAHOBKHU, Pa3MEIICHUS, COUCTAHMUS.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIH

[Inanupyemsie
pe3yabTaThl
0o0yueHus

OueHouHble CpeCcTBa

28.

29.

30.

31

32.

33.
34.

35.

36.

37.

38.

39.

40.

OcHoBHbIE MOHSTUSA TEeopuun
BEpOSTHOCTEH: HWCHBITAaHHE, COOBITHE,
BEPOSATHOCTH COOBITHSI.

HeiictBust Haj coObITHSAMH.  AnreOpa
COOBITHH.

TeopeMbl  CIIOKEHUS M YMHOXKCHMS
BEPOSTHOCTEM.

®opmyiia NOJHOK BEPOATHOCTH. Popmyiia
betieca.

ITocnepoBarenbHOCTh HE3aBHUCHMBIX
ucnsiTanuil. @opmyiia bepnyiun.
Crny4aifHble BETUYUHBI, UX BUIBI.

Pan pacnpeeneHus. OyHKIUA
pacnpenenenus, ee cBorcTa. [lnoTtHocTh
pacripeiesieHusl, CBOMCTBA.

HucnoBble XapaKTEPUCTUKH CIIyYalHbBIX

BEJIMYMH: MaTeMaTU4YeCKOE OXKUIAHUE,
JUCIIEPCUs, CpedHEee  KBagpaTUYECKOE
OTKJIOHEHHE.

Hopmanbnblii  3akOH  pacnpenencHus

CIIy4allHOM BEJIMYHHBI.
CucreMpl ciaydyallHBIX BEJIMYMH. 3aKOH

pacupeneneHus. Yucnoseie
XapaKTEepPUCTUKU CHUCTEMBI  CIly4alHBIX
BECINYHNH. 3aBHCUMOCTD Cﬂy‘{aﬁHBIX
BEJINYHH.

[Ipenmer maTeMaTH4YeCKOW CTATHCTHKH.
I'enepanbHas COBOKYHNHOCTb M BBIOOpKA.
Bapuanvonsslit pAn. [Tonuron.
I'ucrorpamma. Ommnupuyeckass (QyHKIUS

pacrpeaeieHus.
CrarucTuyeckue OLEHKH I[apaMeTpoB
pacnpeneneHus reHepaIbHOU
COBOKYITHOCTH.

Cratuctuueckas  TpOBEpPKA  THUIIOTE3.

Kpurepnii cornacust. Kpurepuii [Iupcona.

41. KoppensauuoHHbIN aHaus.
OMIIMPUYECKUN KOd(ppUIEHT
KOPPEJISALHH.

42. HaxoxxJieHHEe  ypaBHEHMS  JIMHEHHOMN
perpeccun METOJ0M HAaUMEHbBIINUX
KBa/IpaToB.

OIIK-1.2: Pemaer
CTaH/IapTHBIC
npodeccruoHaIbHbIE
3a7a4uu ¢
PUMEHEHHEM
METOIOB

- pelaer 3ajauu 1o
H3y4aeMbIM
TEOPETUUCCKU
pasznenam;

Ilpumepnvie npaxmuueckue 3a0anus 0nsa
IK3AMeHa u 3auema ¢ OUEeHKOIL:

1. Beraucnure npeaensl:




CtpyKTypHBII [Inanupyemsie
JJIEMEHT pE3yJIbTaThI OueHouHble CpeCcTBa
KOMIIETEHIIH o0yueHus
MaTE€MaTHYECKOI0O - o0cyxaer a) lim 1+4x—x* : m 3x-arcsin2x B
aHaau3a CHOCO0bI x> X+ 3x% + 2x* x>0 COSX —COS® X
3¢ dheKTUBHOTO lim V2x-1-+/5 _
pereHus =3 x-3
Qg depeHIaIbHbI
X YpaBHEHUH ¥ X |2 Hajigute ay s GyHKunit: a) y=e
CHCTEM; OIPEIEIATH dx
3} heKTUBHOCTH 6) {X =ctg2t,
pEIICHMS 3a/1a4H, y =In(sin2t).
MIOJIyYEHHOT'O C
MIOMOILBIO
;IZ?;ZI:;?IX 3. Beruucnuth:  a) m , 6) (1- i)28 .
4. Haiitu Heonpeaen€HHbIA HUHTETPaI: a)
- pacrosHaer [sin3x-cos5xdx, 6) | 1-cosx , B)
3¢ (heKTHBHBIC (x—sin x)*
pe3yabTaThl J'( 2x+5)-e*dx.
00paboTku
OKCIEPUMEHTAJIbHEI |5, BeIYncauTh OnpeiesIeHHbI HHTerpal

X TAaHHBIX OT
Herh(HEeKTUBHBIX

2
JF xdx
2 \/x2 +5
6. BerarcnuTh onpeneneH bl HHTErpa

1
I4x-arcsinxdx-
0

7. Haiitu mnnomaabs QUrypbl, OrpaHUYEHHOM

2
muauamu: X =4, Yy =4x

8. Haiiti 1 mocTpouTh 00JIaCTh ONpEIeICHUS

by Y = VI-X* —y* +(x=y)*

9. Haiitu mnonsbeiii auddepenunan  QyHKIUH:

z=x3Iny —sin2xy.

10. HaiiTu dacTHbIE TPOU3BOAHBIE IEPBOTrO
nopsiaka (QyHKIUM:

z =5x2y3 +In(x +4y).




CtpyKTypHBII [Inanupyemsie
JJIEMEHT Pe3yJIbTATHI OrneHOYHBIE CPEICTBA
KOMIIETEHIINH o0ydeHus
11. HanucaTh ypaBHeHHE KacaTeIbHOU
IUIOCKOCTH M HOPMaJIH K IIOBEPXHOCTH
2 2
Z=+X"+y° B Touke (3, 4,5).
12. VccnienoBaTh Ha SKCTpEMyM (YHKITHIO
2 3
Z=X"-2xy+4y
13. Pemure 3anauy Komm:
ycos® xdy = (y2 +1)dx, y(0)=0.
14. Haitnure ob1iee pernieHue
nupdepenmansHoro ypasaenust  y' +y' =
ex,
15. Pemmith OTHOPOHYIO CUCTEMY
muddepeHIMaTbHBIX YPaBHEHUI:
x'=6x—y,
Y =x+4y.
OIIK-1.3: Bnageer: Ilpumepnvle npuxknadnvle 3a0auu u 3a0aHuUs
ITpumensier - IPAKTUYECKUMHA
€CTECTBEHHOHAay4Hb! | HABBIKaMH
WCITIOJIb30BAHUS
€ 3HAHUS ¥ METOJIbI o
e eTeCKON MATEMATHUCCKIX 3anaua 1. I[vapemeHm 3a/1auu CeIanTe
OHATHH 1 MeTooB | CXEMATHUECKHIT YEPTEK U MOy IHTe
aHaJIN3a B (M3ydacMBIX Q)yHKuHOHaanHon 3aBHCHMOCTS 110 yKa3aHHUIO K
HpO(beCCHOHaHBHOﬁ pazzenos 3aaadce. HaI/II[I/ITe 00J1aCTh OIIPEACIICHUS 3TOU
eSTeIbHOCTH MATEMATHKE) TIDH (GYHKITUH TI0 CMBICITY 3a7a1H. Berancnure
permeHHm 3HAUEHUS ITON (l)yHKLII/IEI TPH TPEX PAsTUIHbIX
npuKTaTHBX 3aay; | SHAICHIAX aprymenta. Meenenytite (GYHKITHIO Ha
HauOoJbIIIee U HAaNMeHbllee 3HaueHUsA. OTBEThTE
- HaBBIKaMU
Ha BOIPOC 3a/Ia4H.
00001eHus p a
«CedeHue ToHHENS UMeeT hopmy
pe3yIbTaToB
— MPSMOYTOJIBHHKA, 3aBEPIICHHOTO MTOJTYKPYTOM.
pe?;y.]'IBTa”’FOB [Tepumetp ceuenus 18 m. [Ipu kakom paguyce
MOJTYKpyTa TUIOIaab CEUCHUs OyAeT
o0paboTku YKpY . man YA
HauOOJbIIEH ?»
CTaTHCTUYECKOTO
O06o3HaubTe paguyc noaykpyra gepe3 I u
JKCIIEPUMEHTA

BBIPA3MTE [UIOM[Ab © CEYeHHs KaK (BYHKIIHIO OT
3ananue 2. CocTaBbTE aITOPUTM PEILIECHUS
JUHEWHOTO OJTHOPOAHOTO AU(PepeHInaTHHOTO
YPaBHEHHS C TIOCTOSSHHBIMHU KO3 UIIEHTAMH.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIH

[Inanupyemsie
pe3yabTaThl
0o0yueHus

OueHouHble CpeCcTBa

3anaua 3. /{1 u3ydeHus KOJIMYECTBEHHOTO
npu3zHaka X U3 reHepajibHOU COBOKYITHOCTH
U3BJIeYeHa BEIOOpKA X, ,--+, X, oObema N,

UMEIoIIas TaHHOE CTaTUCTHYECKOe
pacnpeneneHue.

1). IlocTpoliTe NOIUTOH YacTOT.

2). [TocTpoiite SMIUPUIECKYIO (PYHKITHIO
pacnpezeneHusl.

3). Iloctpoiite rucrorpammy
OTHOCHUTCJIBHBIX 4aCTOT.

4). Haiinute BBIOOpOYHOE CpenHee X ,
BBIOOpOYHYIO aucnepcuto D, , BeIGopounoe

Cp€aHEEC KBAApaTHIECKOC OTKIIOHCHUC G, ,

2
HCITPABJICHHYIO JUCIICPCUTIO S® ¥ uUcHpaBJICHHOE
cpeaHee KBagpaTHYSCKOS OTKIOHEHUE S .

5). Ilpu naHHOM YpOBHE 3HAUMMOCTH Ol
npoBephTe 1o kKputeputo [Iupcona runoresy o
HOPMAaJIbHOM paclpeesIeHUH TeHepaIbHOM
COBOKYITHOCTHU.

6). B cimyyae npuHATHS TUIIOTE3BI O
HOPMAJIbHOM PACIIPENEIEHUHN HalIUTE
JIOBEpPUTEIbHbIE HHTEPBAJIBI IS
MaTEeMaTHYeCKOIo OKUJAHUSI a W CPEIHEro
KBa/IpaTHYECKOT0 OTKJIOHEHUSI G MPH JJaHHOM

ypoBHe HajgexHocTH Y =1—a . ([IpuHsaTs
o =0,01).

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

n |5 10 |19 |23 |25 |19 |12 |7

OIIK-2 - cnoco0HOCTH (hOPpMYJIMPOBATH 33124 NPOodecCHOHATbHOI 1esITeIbHOCTH Ha
OCHOBe 3HaHUI NPOQUIbHBIX Pa3e/I0B MATEMATHYECKUX U €CTECTBEHHOHAYYHBIX

AUCHUTLIUH
OIIK-2.1: - OCHOBHBIC Ilpumepnvle npakmuueckue 3a0anus 01
Brimonnser IIOHATHUSA U METOJIBI

IIOCTAHOBKY 34a/1a4 B

JIMHEHHOM,

IK3amena u zauema.




CtpyKTypHBII [Inanupyemsie
JJIEMEHT pe3yJIbTaTHI OneHouHbIe CPECTBA
KOMIIETEHIINH o0ydeHus
(dhopmarm3oBaHHOM | BeKTOpHOMU anreOpsl | 1. Pemuth maTpuunoe ypaBHenne X+3(A-B)=4C,

BHUJI€ HA OCHOBE
3HaAHHUHI

PO UITBHBIX
pa3nenon
MaTeMaTUYECKUX U
€CTECTBCHHOHAYYHBI
X JUCIHUIUIMH B
obnactu
npodeCcCuoHAIbHON
EeITEIbHOCTU

U aHATTUTUYECKOU
T€OMETPUH;

- OCHOBHBbIE MOJIO-
KEHHS TEOPUH TIpe-
JICJIOB ¥ HETIPEPbIB-
HBIX (PYHKITUH,
rpauKu OCHOBHBIX
AJIEMEHTAPHBIX
GyHKIUH 11X
CBOMCTBA;

- OCHOBHBIE TE€Ope-
MBI quddepermm-
QJIILHOTO U MHTe-
IPaJIbHOTO UCYHCIIE-
Hus QyHKIUN of1-
HOW M HECKOJIBKUX
MIePEMEHHBIX,
METOIBI

g depeHInaIbHOT
0 UCYUHUCIICHUS
WCCIIEIOBaHHS
(GyHKIMH, OCHOBBI
YHUCIIEHHBIX
METOIOB
BBIUUCIICHUS
OTIpeIeIeHHBIX
WHTETPAJIOB,

- OCHOBHBIE THIIBI
OOBIKHOBEHHBIX
g depeHIaTbHBI
X YPaBHEHHU U
METOIBI MX
peleHus;

- OCHOBHBIC
ITOJIOKCHUA TCOPHUU

PAIOB;

- OCHOBHBIE
MOHSATUS TEOPHUH
BEPOATHOCTEMN U

rIe

(1 3 (3 8
-2 -4 =7 5
8 6
C:

-3 9

2. PemuTh CUCTEMBI TMHEHHBIX aIreOpandecKux
ypaBHeHu# o popmyrnam Kpamepa, MaTpuaHbIM
METOJ0M, MeToAoM ['aycca:

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

3. JlaHBI KOOPAWHATHI BEPIIMH THPAMHUIBI

AAAA, .
A(L36). A4,(221). A(-L01), A (469

Haiitu:

1) nuny pebpa Ak

2) yron mexay pedpamu Ak y AA

3) yron mexny pedpom AA g IPaHbIo ARA .

4) myomaap rpaHu Al A, X
5) o0beM nupamMuab.

4. B tpeyronbHuKe ¢ BepmHaMu A(2,1),
B(5,3), C(-6,5) Haiitu AIMHY BBICOTHI U3
BEPLIUHEI A.

5. Hammcars kaHOHHYECKHE U
rapaMeTpUIeCKue YpaBHEHUS TIPSIMOH,
npoxojsmieit uepes Touku M(2,1,-1) u
K(3,3,-1).

6. CocraBuUTh ypaBHEHHE IUIOCKOCTH,
npoxosuieit uepes Touku A(1,0,2), B(-
1,2,0), C(3.3,2).

7. Jloka3aTk, 4TO MPSIMbIE MapajuICIbHBbIL:

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

3 _2 1 4 (X—y-52-8=0




CtpyKTypHBII [Inanupyemsie
JJIEMEHT pE3yJIbTaThI OueHouHble CpeCcTBa
KOMIIETEHIINHU o0ydeHus
MaTeMaTU4eCKON 8. HaiiTu yron Mexmy npsiMOM, TPOXOISIICH
CTaTUCTUKH gyepe3 Touky A(-1,0,-5) u rouky B(1,2,0),

Y TJIOCKOCTHIO X-3y+Z+5=0.
9. OmpenenuTh TUT KPUBOH 2-T0 MOpSAKA U
HOCTPOMTH JIMHUIO:

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

10. [Ipu nocraBke ¢ 3aBoma Ha ©6azy 1000
PaIrONPUEMHUKOB, Y 55 BBILLINA U3 CTPOS JIAMIIBI.
Haiitu BepoATHOCTH TOTO, YTO B3STHIA HayJaudy
IPUEMHHUK OyJIeT UCTIPABHBIM.

11. [IarHaguaTh PK3aMEHAMOHHBIX OUJIETOB

coJiepat 1mo 2 BOmpoca, KOTOpbIE HE
HOBTOPSIOTCS, 3K3aMEHYIOIIUNCS 3HAET TOJIBKO
25 Bonpocos. HaliTu BepossTHOCTH TOT0, YTO
9K3aMeH OyJIeT c/laH, €clii AJI ATOro JOCTaTOYHO
OTBETHUTH Ha JIBa BOIIpPOCa OAHOro Ouera.

12. TlpuHIMaeM BEPOSITHOCTH POXKICHUS
MaJIbUYMKA U JIEBOYKHU paBHbIMU. HaliTn
BEPOSITHOCTh TOTO, YTO cpeau 10
HOBOPOXJICHHBIX 6 OKAKYTCS MaIbUUKaAMU.

13. lan 3aK0H pacnpeeIeHus TUCKPETHON
CIIy4aiiHON BEJINYMHBI:

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

p: |01 (02 03 |02 02

BBIYHUCIINTh €€ MAaTCMAaTUYCCKOC OXXHNIaHUC,
AUCTICPCUIO U CPEAHEC KBAAPATUUICCKOC
OTKJIOHCHHCE.

14. Jlana ¢pyHKIUS pacnpenereHusi HepepbIBHOM
CIIy4ailHOM BETWYUHBI X

0 npu x<0
0,25x3(x+3) npu O<=x<=1

F(X): 1 npu x>1




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIH

[Inanupyemsie
pe3yabTaThl
0o0yueHus

OueHouHble CpeCcTBa

Haiitu mutotHoCTh pacnpenenenus f(X),
IIOCTPOMTH €€ rpaduK, BEPOSITHOCTH MOTMAJIAHHS B

3ajanHbiid uaTepBai [0,5; , Mx, DX, O-X.
15. 3anaHo pacnpeneneHue BEpoATHOCTEN

JIUCKPETHOM ABYMEPHOM CIy4aiiHON BEJIUYUHBL:

Y\X |2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03

Haiitu 3ak0HBI pacnipeiesieHHs COCTABIISIFOIINX,
KO3 PHUITUEHT KOppesun

16. 1o BeIOOpKE IIpH 3alaHHOM YPOBHE
3Hagnmoct o = 0,05 mpoBepuTh 10 KPUTEPHUIO
[Mupcona runore3y 0 HOPMaIbLHOM
pacrpeiesieHu reHepalbHOW COBOKYITHOCTH. B
Cllydae MPUHSTHS THIIOTE3bl 0 HOPMaJTbHOM
pacnpeeieHu HalTH JIOBEPUTEIIbHBIE
MHTEPBAJIbI JUI1 MaTEMaTHUECKOT0 OKUIAHUS a
U CpPeJIHero KBaIpaTUYECKOr0 OTKIIOHEHUS G
NIPU YPOBHE HaJe)KHOCTH Y =1—a

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

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

17. V13 HOpMasbHOM reHepaIbHOM COBOKYIHOCTH
u3BIedeHa BrIbopka oobema N=15:

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

TpebyeTcs npu ypoBHE 3HAYUMOCTH

a =0,05 mpoBepUTH HYJICBYIO THIIOTE3Y
H, : o’ = 002 =55, IpHUHAB B KAYECCTBE
KOHKYPHPYFOIIIEH TUTIOTE3BI: )
H,:0?#55,0) H, :0” >55 um

H, : 0 <55 B3aBucumocTH OT

MOJIYUYCHHOT O 3HAUCHUA GZ .




MMPUKIAAHBIX 3a1a4

CtpyKTypHBII [Inanupyemsie
JJIEMEHT pe3yJIbTaTHI OneHouHbIe CPECTBA
KOMIIETEHIINH o0ydeHus
OIIK-2.2: Beibupaer | Bnaneer: Ilpumepnule npuxnadnvle 3a0auu u 3a0aHU:
MaTeMaTHYeCKUn - cnocobamu
anmapar 1 OLICHUBAHHS 3agaya 1. 3aBUCMMOCTb IyTHU OT BPEMEHU NIPU

HpHMOHHHefIHOM JABH)KCHHWHN TOYKH 3a4aCTCA

pelieHus 3HAYUMOCTHU U
%1 1 3 2
(hopmanu30BaHHBIX | PAKTHYCCKOM ypaBHeHneM S=—t"+2t° -3, rne S — myTh B
3a/1a4 B 00J1aCTH MPUTOAHOCTH 3
PO eCCHOHATBHOI | TOTYYEHHBIX M, a t — BpeMms B ¢. Beiuucnure ee ckopocTs U
NeSTeNbHOCTH Pe3yIIbTaToB; YCKOPEHHE B MOMEHT BpeMEHHU t =4cC.
- HABBIKAMU 3apanme 2. [Togymaiite, ¢ MOMOILBIO CPENICTB
IIOCTPOEHHUS U KaKoro paszzesia MaTeMaTUKH MOXHO PEIIUTh
peiicHuA CICAYIOUIYIO 3a/1a4y.
MaTeMaTHYECKHX
Moenei «/Ins1 yOopku cHera Ha ynauiax ropoja

UCIIOJIb3YIOTCSl CHEroyOOpouHble MaiHbl. OHU
paboTaroT B TEYCHHUE CBETIIOTO BPEMEHH CYTOK C
6 10 18 yacoB ¢ IOCTOSTHHOM CKOPOCTBIO YOOPKH
cHera 400 (M°/4). 3MeHeHNe 06beMa CHera,
BBINTAJAFOIIET0 HA YIHUIIBI TOPOJIa B TOPO/IE B

TCYCHUC CYTOK, MOXXHO OIMUCATb YPABHCHUCM

%:12&—55, S(0) .
rzie — o0beM cHera (B M°),
BBINABIIETO 3a BpeMs t (B wacax), 027224 B
MoMeHT Bpemenu ! =0 ma ynuiax ropoaa Jexur
1000 M® cHera. YCTaHOBHTE COOTBETCTBHE MEXKIY

BpeMeHeM t 1 00bEMOM CHera, JIeXKalero Ha

S(t)
yJIAIIaX TOpoJia o

CocraBbTe MaTEMaTHYECKYIO MOJEIb 3TOM
3aJla4d U pEInTe e€.

0) ITopsinok npoBeneHust NPOMEKYTOYHOM ATTECTALMH, MOKA3aTeJIH M KPUTECPUH

OIICHUBAHUA:

[TpoMexxyTouHast aTTecTalus 10 TUCHUTUTHHE «MaTreMaTHKa» BKII0YaeT TEOPETHICCKHE
BOIIPOCHI, MMO3BOJIAIOIIUC OICHUTh YPOBCHDb YCBOCHUA O6yanOH_[I/IMI/ICSI 3HaHPII>'I, " NPAKTUYCCKHUC
3a[JaHMsl, BBISABISIONINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHUN U BIIAJICHUH, TPOBOAUTCS B (hopme
3aueta (2 cemectp) u B hopme dK3amena (3 cemectp).



DK3aMeH MO JaHHOW NUCIUIUIMHE TPOBOIUTCS B YCTHOM (hOpMeE 0 IK3aMEHAITMOHHBIM OUJIeTaM,
KaQXKJIbII 13 KOTOPBIX BKIIOUAET 2 TEOPETHUECKUX BOIPOCA U JIBA MPAKTUUYECKUX 3aJaHUS.

Iloxa3arenu u KPUTCPHUHA OLICHUBAHUSA IK3aMEHA U 3a4eTa:

— Ha OLIEHKY «OTJIMYHO» — 00YyUaloUI1iicsl 1EMOHCTPUPYET BBICOKUN YPOBEHD
c(OpPMHPOBAHHOCTU KOMIIETEHIIUI, BCECTOPOHHEE, CUCTEMAaTHUECKOE U IITyOOKOE 3HAHUE
y4eOHOro Marepuaia, CBOOOJHO BBIIIOJIHSAET IPAKTUYECKHE 3aJaHHs, CBOOOJHO ONepUpyeT
3HAaHUSMM, YMEHUSMH, IPUMEHSET UX B CUTyalUsIX MOBBILIEHHOM CI0XKHOCTH.

— Ha OLEHKY «XOPOII0» — 00yUaIoUINiics 1EMOHCTPUPYET CPEAHHMN YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIEC 3HAHUS, YMEHUS OCBOCHBI, HO IOy CKAIOTCS
HE3HAYUTeNbHbIC OMUOKH, HETOYHOCTH, 3aTPYAHECHUS [IPH aHATUTHYECKUX ONEPaLIUX,
NepeHoce 3HaHUI U YMEHH Ha HOBBIE, HECTAHAPTHBIE CUTYAIIUH.

— Ha OIICHKY «YAOBJECTBOPUTECJIBHO» — O6yanOHlHﬁCH ACMOHCTPpHUPYCT HOpOFOBHﬁ YPOBCHB
C(i)OpMI/IpOBaHHOCTI/I KOMHCTCHI_II/Iﬁi B X0€ KOHTPOJIbHBIX MCpOHpI/IHTHﬁ AOIIYCKAarOTCA OIHI/I6KI/I,
MMPOABIACTCA OTCYTCTBUC OTACIBHBIX 3H3HPII>1, yMeHI/H\/JI, HaBBIKOB, 06y‘-IElIOHIHfIC?I HCIIBITBIBACT
SHAYUTCIIbHBIC 3aTPYAHCHUA ITPHU OIICPUPOBAHNU 3HAHUAMU U YMCHUAMU IIPU UX IIEPCHOCE HA
HOBBIC CUTYyalluH.

— Ha OIICHKY «HEeY0BJIETBOPUTEIbHO»— 00yJaronuiics 1eMOHCTpUpYyeT 3Hanus e 6onee 20%
TEOPETUYECKOTO MaTepraa, JOIMyCKaeT CyIIeCTBEHHbIE OIMOKH, HE MOXKET IT0Ka3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4 WIIM HE MOXKET ITOKa3aTh 3HAHMS JJaKe Ha
YpOBHE BOCTIPOU3BEACHUS U 00BICHEHUS HHPOPMAIUH.

IToka3zaTenn u KPUTEPHUH OCHUBAHUA 3a4eTa:

- IUTS ¢CAaYM 3a4eTa o0ydaroluiics moka3eiBaeT chopmMupoBaHHOCTh KomnereHnn OIMTK-1,
OIIK-2 mo pa3nenam 2-To ceMecTpa, T.€. MOKa3bIBaeT COOTBETCTBYIOIINE 3HAHUS (TI0 KpaitHei
Mepe, Ha YPOBHE BOCIIPOU3BEICHUS M O0BSICHEHNS WH(OPMAIINN) U UHTEJUIEKTyalIbHbIE HABBIKH
pelIeHus TPEITIOKEHHBIX B TaONIUIIE 11.7a) 3a7a4;

- 3a4eT He CAaH, €CJIM pe3yibTaT OGy‘-ICHI/ISI HC JOCTUTHYT, O6y‘{aIOH_[I/II>'IC}I HEC MOXCT IIOKa3aTb
3HaHHWA Ha YPOBHEC BOCIIPOU3BEACHHUA U 00BICHEHUSA I/IH(i)OpMaIII/II/I, HE MOXKCET ITOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.



