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Pabouast nporpaMma IMCUMIUIMHEL BrIcIas MaTeMaTHKa

paspaborana B cootBeTcTBUM ¢ PI'OC, yTBep ! IeHHBIM NprKa30M MHUHHCTEpCTBAa 00pa3oBaHus 1 Hayku Poccuiickoit @enepanuu ot
27.03.2018 Ne 218

Kpanmudukarus HHKeHep NnyTeil coo01eHus

®Dopma o0ydeHHS OoYHast

OBBEM JUCHUIIVIMHBI (MOAYJISI) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHUYECKUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOINUXCA C
MPENOJABATEJIEM (11O BUJIAM YUEBHBIX 3AHATHAN) U HA CAMOCTOSTEJBHYIO PABOTY
OBYYAKOIIINXCSA

OO0wias Tpy10eMKOCTh 14 3ET
YacoB 1o yuyeOHOMY TUIaHY 504 Bupl KOHTPOIISL B ceMecTpax:
B TOM YHUCJIC: 9K3aMeHBbI (CEMECTp) 1,3
KOHTaKTHas paboTa 184 3a4€THI (cemecTp) 2
6 248 3a4€ThI C OLIEHKOH 4
caMmocTosiTeNbHas padoTa PIP 1 cem. (1, 4 cem. (1)
4acoB Ha KOHTPOJIb 72

PacnpepeneHue yacoB AMCLUUNIINHBLI MO cemecTpaMm (Kypcam)

Cemectp
(<Kypc>.<Cemec 1(1.1) 2(1.2) 3(2.1) 4(2.2)
Tp Ha Kypce>) Hroro
Henens 18 16 5/6 18 16 5/6
Bu 3ansTuit vii | pn | vo | pm | vo | pom | vo|eo | vo | pno
Jlexuun 16 |16 (16 |16 |16 (16 |16 (16 |64 |64
IIpakTnueckue 32 (32 |32 (32 |32 (32 |16 |16 (112 |112
Kontpons 2 2 2 2 2 2 2 12 |8 8
CaMOCTOSITEbHOM
paboThI
B tom umcne nat. (32 (32 |6 6 2 2 40 |40
Uroro ayn. 48 |48 |48 (48 |48 |48 |32 |32 |176 |176
KoHTakTHas 50 |50 |50 |50 |50 [50 |34 [34 |184 |184
pabora
Cawm. pabora 94 (94 |94 (94 |22 (22 |38 |38 (248 |248
Yace! Ha koHTpOJIb (36 |36 36 (36 72 |72
Hroro 180 |180 (144 (144 (108 |[108 |72 |72 [504 |[504




1. AHHOTA LIS JUCLIUTITAHBI (MOYJIST)

1.1|JIuneitnas anreOpa u aHaIUTHYECKas TeoMeTpusi. BBeneHne B MaTematuueckuii aHanu3. uddepennpanbHoe ncuanucieHue
¢byHK1Mi ogHOM nepeMeHHON. MHTerpanpHoe ucuncienue GyHKIU oqHoH nepeMeHHON. ubdepeHnyanbsHoe HCUUCIICHUE
(bYHKIHI HECKOTBKUX NepeMeHHbIX. UnCIoBbIe B (QYHKIIMOHAIBHBIE Psinbl. KpaTHBIE, KpHBOIWHEHHBIC U TOBEPXHOCTHBIE
uHTerpanbl. BeKTopHbIi aHau3 U 37eMeHTh! Teopuu nois. Juddepenunanbusle ypaBHeHUs. Teopus BEpOATHOCTEN U
MaTeMaTHYECKasi CTATUCTHUKA.

2. MECTO JUCIHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM IMPOT PAMMBI

Kox nMCIUIIINHEL: |B1 .0.1.06

2.1|{Tpe6oBaHns K NpeIBaAPHTEILHOI MOATOTOBKE 00yYaIOIIErocs:

2.1.1|3HaHue UIKOJIBHOTO Kypca MaTeMaTHKH

2.2| AMcUMIUIMHBI H TPAKTHKH, IJIsI KOTOPHIX OCBOEHHUE TAHHOI JHCHUILTHHBI (MOAYJIs1) HEOOX0IUMO KaK
npeaecTBylouiee:

2.2.1|VmxeHepHast KOMITBIOTEpPHAs Tpaduka

2.2.2|dusnka

2.2.3| Xumus

2.2.4|Teoperuueckas MEXaHUKa

2.2.5|BbrauciuTenbHas TEXHUKA 1 MaTEMaTHYECKOE MOJICTUPOBAHUE

2.2.6|ComnporusneHue MaTepuanoB

2.2.7|/nxeHepHas ¥ KOMIBIOTEpHAs rpaduka Ha jKeJIe3HOL0POKHOM TPAHCIOPTE

2.2.8|mxeHepHas 1 KOMITbIOTEpHAs rpaduka

2.2.9|MaremaTH4yecKoe MOJICIINPOBaHHE

3. IEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA 110 JUCHUTIVIMHE (MOAYJIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHUS OBPA3OBATEJLHOM IMPOTPAMMBI

OIIK-1: CnocoGeH pemiaTh MHKeHEPHbIE 32/1a4i B NPO()eCCHOHATBHOM 1eTETbHOCTH € HCI0JIb30BAHHEM METO/10B
eCTeCTBEHHbIX HAYK, MATEMATHY€CKOI0 aHAJIN3a U MO/IeJIHPOBAHUSI

3HaTb:

OcHOBHBIE 0a30BbIe MOHATHS U METOIBI MaTEMaTH-YECKOTO aHaJIN3a, aHAIUTHIECKOW TeOMETPUH U JIMHEHHON
anreOpsbl, AuddepeHIaTbHOTO U UHTErPAIbHOTO HCYHUCIICHUS, FTAPMOHHYECKOTO aHaIM3a, OCHOBBI TEOPHU BEPOSTHOCTEHH,
MaTeMaTHYECKOW CTaTUCTUKH, JUCKPETHOW MaTEMATHKH

YMeTh:

Kraccudukaniro oCHOBHBIX MOHATHI U METOJI0OB MaTEMaTHYECKOTO aHAI3a, AHATUTHIECKOH TeOMETPHH U IMHEHHOH anreOpsl,
T hepeHINaIbHOrO U HHTETPAIbHOTO HCYHUCIICHUS, TAPMOHUUECKOT0 aHaJIN3a, OCHOBBI TEOPUU
BEPOSATHOCTEH, MATEMaTHIECKOIl CTATUCTHKH, IUCKPETHOH MAaTeMaTHKH, HCOOXOJUMBIX [T PEIICHHS IPOCTEHIIX yIeOHbBIX 3a1a4

Baanerts:

MeromaMi MaTeMaTHYECKOTO OMHUCAHIS (PU3MUECKIX ABICHUH H IIPOIECCOB, OMPEIETIONIIX IPHHINIIEI paOOTHI SIEMEHTAaPHBIX
TEXHUYECKUX YCTPOICTB

4. COJIEP)KAHME JUCIHHUNIJIMHBI (MOAY.JI), CTPYKTYPUPOBAHHOE IIO TEMAM (PA3JIEJIAM) C
YKA3AHMEM OTBEJIEHHOI'O HA HUX KOJJMYECTBA AKAJJEMUUYECKHAX YACOB U BUJIOB YUEBHBIX
3AHSATUIA

Kon HaunmenoBanue pasnesios u tem /Bua | Cemectp / Komneren- Hnre
Yacos JlutepaTtypa IIpnmeyanue
3aHATHSA 3aHATHSA/ Kypc 107071 PAaKT.

Pazgen 1. JIuneiinas anredpa u
aHAJIMTHYECKAsl FeOMeTpHs

1.1 JIk1.JIuneitnas anre6pa. MaTpunsl. 1 2 OIIK-1 JI1.2J12.5J13.5 0
JelicTBUs Hal MaTpULIaMU, UX 21
cBolicTBa. MaTpuuHbIe ypaBHEHHUSI.
OOparHast MaTpHLa.

Omnpeaenurenu 2-To U 3-T0 MOPSAKOB.
MuHopsI U anrebpandeckue
nononuaenus. Teopema Jlamnaca.
/JTex/

1.2 Ip1.deficTBust HaJ MaTpHULIAMU, UX 1 2 OIIK-1 JI1.2J12.5J13.5 2 Pabora B
cBoifcTBa. Panr Matpuisl. O6paTHas o1 rpymnmnax
matpua. /TIp/

1.3 ITp2.Beruncnenue onpeenurenci 2-ro 1 2 OIIK-1 JI1.2J12.5J13.5 2 Pabora B
u 3-ro nopsiakos. [Ipumenenne 91 rpymnmnax
Teopemsl Jlanaca. /IIp/




1.4 JIx2 Knaccuduxauus CIIAY. Meronsl OIIK-1 JI1.2J12.5]13.5 Pa6Gora B
pemennst CJIAY: I'aycca, Kpamepa, 21 rpymmax
MaTpuuHbli. /Jlex/

15 Ip3. Pemenue CJIAY MaTpuuHbIM OIIK-1 JI1.2J12.5J13.5 Pabora B
MmetonoM. Meronom Kpamepa. /TIp/ 21 rpymmnax

1.6 ITp4. Pemenne CJIAY meronom [aycca. OIlK-1 JI1.2J12.5J13.5 PaGora B
Mp/ 31 rpymnmnax

1.7 JIk3.IIpsiMast TMHUS HA TIOCKOCTH: OIIK-1 JI1.2J12.6J13.5 AKTHBHOE
pa3iIM4YHbIE BUIBI YPAaBHEHUH NPSMOM. o1 CIIyllIaHHUE
PaccrosiHue OT TOUKH 10 TpsAMOit. /JIex/

1.8 IIp5.BexTops! U 1efcTBUS HAJl HUMH. OIIK-1 JI1.2J12.6J13.5
CxkansipHO€, BEKTOPHOE U CMEIIaHHOE 21
MIPOM3BEICHHE BEKTOPOB U UX
reoMeTpuueckuii cmpici. /IIp/

1.9 [Ip6. [psiMast TMHKS Ha TUIOCKOCTH: OIlK-1 JI1.2J12.6J13.5
pa3nMYHbIe BUABI ypaBHEHHI mpssmoit. /TIp/ 31

1.10  |JIx4.JIuHMU BTOPOrO HMOPSIKA: OIIK-1 JI1.2J12.6J13.5 Pabora B
OKPY’KHOCTB, dJUTUTIC, TUIIepOoIIa, 21 rpymmax
napabosa ¥ UX KAHOHHYECKUE yPaBHEHHUS.

/JTex/

1.11  |IIp7. OKkpyKHOCTb, JILIUIIC. OIIK-1 JI1.2J12.6J13.5
Kanonuueckue ypaBHeHus1, TOCTpOSHHE. 21
Mp/

1.12  [TIp8.I'unep6omna, mapadona. OIIK-1 JI1.2J12.6J13.5
Kanonuveckue ypaBHEHUs, IOCTPOCHUE. 31
Mp/

1.13  |JIkS. [IpsiMast 1 TUIOCKOCTH B OIlK-1 JI1.2J12.6J13.5 Pa6ora B
npocTpaHcTBe. B3anMmHoe pacnonoxeHue €] rpymmnax
IJIOCKOCTEN U MPAMBIX. YTOJ MEXAY
IUIOCKOCTSIMU U MPSIMBIMU. PaccTosiHuie oT
TOYKH J0 MPSMOH U IIIOCKOCTH, MEXIY
JIBYMsI IpsAMBbIMH. /JIex/

1.14  |IIp9.IIpsiMast u MIOCKOCTH B OIIK-1 JI1.2J12.6J13.5
MpocTpaHcTBe. Buabl ypaBHeHHS 21
IUIOCKOCTH U MPSIMOI1 B IPOCTPAHCTBE.

Mp/

1.15 IIp10.B3anmuoe pacnonoxxeHne OIlK-1 JI1.2J12.6J13.5
IUIOCKOCTEN M MPAMBIX. YTOI MEXAY €]

TUTOCKOCTSIMH 1 IpsIMBIMHEL. /TIp/
Paznen 2. Beenenne B MaTeMaTH4YeCKHit
aHaan3

2.1 JIx6. @ynkuus. CrocoOsl 3a1aHus OIIK-1 JI1.2J12.3J13.1 AxTtuBHOE
¢ysakuuu. I'padpuk GyHKIMN. 21 ClylaHue
OnemeHTapHbIe QYHKIUH U UX
knaccudukanus. /Jex/

2.2 JIx7.Ilpenen ¢pyHKUMHU B TOUKE U HA OIlK-1 JI1.2J12.3J13.1 AKTHBHOE
6eckoneyHocT. CBOHCTBA MPEIETIOB. 21 CIyIIaHHE
beckoHeuHO Masble U GECKOHEUHO
Gonpive GyHKIUH.

IlepBerii 1 BTOpOIi 3aMeyaTenbHbIE
npeeNsl. DKBUBAICHTHBIE ()yHKIIHH.
/JTex/

2.3 Mpl1.IMoctpoenue rpadukoB GyHKIHIT C OIIK-1 JI1.2J12.3J13.1 AKTHBHOE
MOMOIIbIO 2JIEMEHTAPHBIX €] cllylIaHue
npeoOpa3zoBanuii. /TIp/

24 IIp12.06nacte onpeneneHnss ¥ CBOMCTBa OIIK-1 JI1.2J12.3J13.1 AKTHBHOE
¢ynkumit. /Tp/ €] cllylIaHue

25 IIp13. Brluucnenue npeaenon OIIK-1 JI1.2J12.3J13.1 AKTHBHOE
(packpbiTue HeonpenenenHocteit) /11p/ €] CllyllaHue




2.6

IIp14. BeluucieHue MpeAeioB ¢ OMOLIBIO
HEepBOTO U BTOPOTO 3aMedaTeNbHBIX
npenenoB. DkBUBaneHTHbIE (yHKIMU /IIp/

OIIK-1

JI1.2J12.3J13.1
Ol

AXTHBHOE
ClylIaHue

2.7

JIx8.HenpepbIBHOCT (PYHKIMH B TOUKE U
Ha MHOXecTBe. CBOHCTBA HETIPEPHIBHBIX
¢yskimit. OXHOCTOPOHHSIA
HETIPEPHIBHOCTb.

Touku pa3pbiBa, UX KJIaCCHU(DUKAIHSL.
CpoiicTBa QyHKIIHIA, HETIPEPHIBHBIX HA
OTpe3Ke

/JTex/

OIIK-1

JI1.2J12.3J13.1
6!

2.8

ITp15.HenpepbIBHOCTD (HYHKIMU B TOUKE U
Ha MHOXecTBe. CBOHCTBA HETIPEPHIBHBIX
¢dynkuuit. /Ip/

OIIK-1

JI1.2J12.3J13.1
6!

AXTHBHOE
CIylIaHue

2.9

ITp16.Touku pa3psiBa, X KIacCUPHUKAIIHS.
CBoiicTBa QyHKIIMIA, HEIIPEPHIBHBIX HA
otpeske /TIp/

OIIK-1

JI1.2J12.3J13.1
€]

AXTHBHOE
ClIylIaHue

Paznen 3. Iuddepenuuansnoe
ucuucjaeHne GyHKIUUA OTHOM
nepeMeHHOI

3.1

JI1.IIpousBonHas pyHKIUY, €€ CBOICTBA.
Ipou3sBoxHbIE 3IeMEHTaPHBIX (YHKIHH.
IIpousBonHas c0XHOH, 0OpaTHOH,
HESBHOM, TapaMeTPHUIECKHU 3aJaHHON
¢yukuuit. Jlorapudmuueckoe
muddepennuponanue. Juddepeniman
¢yukiuu. /JIex/

OIIK-1

JI1.2J12.3J13.1
Ol

3.2

IIp1.Beruncienue npon3BogHON
aneMeHTapHbIX QyHKIwmi /TIp/

OIIK-1

JI1.2J12.3J13.1
Ol

3.3

IIp2.Haxoxenne mpon3BOIHON CIOKHOM,
00paTHOM, HESIBHOH, MapaMeTPHUECKU
3aganHoN GyHkiui. Jlorapupmudeckoe
muddepenuuponanue. /TIp/

OIIK-1

JI1.2J12.3J13.1
€]

3.4

JI2 .PackpeiTue HEolpeaeeHHOCTEN
(npaBuia Jlonurans). [IpuGnmxeHHbIe
BBIYHCIICHHUS C TOMOILBI0 U depeHimana.
MoHoTOHHOCTb (PyHKIMU. ToukH
IKCTpeMyMa. BrImyKiiocTs QyHKIHH.
Touku nepern6a. ACUMOTOTHI PYHKIIHH.
Haubonbiee u HauMeHbIICe 3HAYCHUS
(yHKIMU Ha OTpE3Ke.

/JTex/

OIIK-1

JI1.2J12.3J13.1
Ol

3.5

IIp3.Ilpumenenue npasuna Jlonuras,
HpHMEHEHNe MOHATHS auddeperimana k
IpUOIKEHHBIM BRIYUCTICHUSIM. /TIp/

OIIK-1

JI1.2J12.3J13.1
€]

3.6

TIp4.Uccnenoanne GyHKIUI HA
MOHOTOHHOCTB. MccnenoBanue GpyHKIuii
Ha BBIITYKJIOCTb-BOTHYTOCTb, OTIpE/IeIICHHE
ACHMIITOT, HAauOOJIBILIETO 1 HAMMEHBIIETO
3HaueHus1 pyHKIUH Ha otpeske. /I1p/

OIIK-1

JI1.2J12.3J13.1
€]

Paznen 4. UnTerpajbHoe HCHHCIEHHE
(ynkuun ogHoli nepeMeHHoM

4.1

JI3.IlepBooGpa3nas. HeonpeneneHHsbli
UHTErpail, ero cBoiicrsa. OCHOBHbIE
METO/bl HHTETPUPOBaHHUS (3aMeHa
MEPEMEHHOW ¥ MHTETPUPOBAHHS IO
4acTsM).

WuterpupoBanue paioHaIbHBIX APOOCH.
/JTex/

OIIK-1

J1.2J12.1 J12.2
JI2.3J13.1
€]

Pabora B
rpymmnax




4.2 IIp5. Beruncrenne HeonpeAeaEHHOTO OIIK-1 (JI1.2J12.1 JI12.2
MHTErpayia ¢ MPUMEHEHHUEM TaOIHIIbI JI2.3J13.1
unrerpanos /I1p/ €]

4.3 [Ip6. BerunciieHne uHTErpaia 3aMeHon OIIK-1 JI1.2J12.1 J12.2
nepeMeHHO! 1 1o yactsim /I1p/ JI12.3713.1

44 JI4 laTerpupoBaHue OIIK-1 (JI1.2J12.1 J12.2
TPUTOHOMETPHUECKUX BBIPAKEHUH. J12.3J13.1
WHTerpupoBaHie HEKOTOPBIX €]
UPPALHOHATBHBIX (YHKIIHH.

TpuroHomerpuueckue MoaACcTaHOBKH. /JIex/

4.5 [Ip7. Berancienue uHTErpana ot OIlK-1 JI1.2J12.1 J12.2
palMoHaIbHBIX QYHKIMA. MeTo J12.3J13.1
HeornpenenéHHbIX Ko uuueHtos. /TIp/ €

4.6 [Ip8. BeruuciieHue uHTErpaia oT OIlK-1 JI1.2J12.1 J12.2
UpPPALOHANBHBIX QYHKINH U JI2.3J13.1
TPUTOHOMETPUYECKUX BhIpaskeHui /TIp/ €]

4.7 JI5. 3agaya o oAU KPUBOJIUHEIHON OIIK-1 [JI1.2J12.1 J12.2 AKTHBHOE
Tpaneruu. OnpeaeneHHbI HHTETPa, ero J12.3J13.1 CITylIaHue
cBoiictBa. ®opmyna Hetorona-JleiiOHua. €]
Mertoer nHTETpUpPOBaHUS (11O YACTIM U
MOJICTAHOBKOM ).

HecobcTBenHbIe HHTETPAITBI IEPBOTO U
BTOPOIO poja, ux cBoicTra. Ilpu3naku
CXOJMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
/JTex/

4.8 [Ip9. Beruucienue onpeaenéHHOro OIlK-1 JI1.2J12.1 J12.2
HWHTETpalia METOJIOM TTOJICTAHOBKH U TIO JI12.3J13.1
vactsam /Tp/ 91

4.9 [Ip10. I'eomeTprueckue NpuI0KEHHs OIIK-1 [JI1.2J12.1 JI12.2
onpenenéHHOro nHTerpana. Beraucienne J12.3J13.1
HeCcOOCTBEHHBIX MHTErpasioB. /T1p/ 31

410  |JI6. KommuexcHble yncna. GopMbl 3amicu. OIIK-1 JI1.2J12.2J13.1
JleficTBUSI Hall KOMITJIEKCHBIMH YUCIIAMH B 31
anreOpanvyecKoil, TPUrOHOMETPHYECKOH U
nmokasarenbHou popme /JIex/

411 |IIpll. HdeficTBus HaJ KOMILIEKCHBIMU OIIK-1 JI1.2J12.2J13.1
quciamy B anredpamdeckoit popme /I1p/ €]

412  |IIpl2. deiicTBUs HaJ KOMIUICKCHBIMHU OIIK-1 JI1.2J12.3J13.1
YHCJIAMH B TPUTOHOMETPHYECKON H €
nokazarenbHoi popme /TIp/

Paznea 5. luddepenunaibubie
YPaBHeEHUs!

5.1 JI7. Juddepennuansabie ypaBHEHHS OIIK-1 JI1.2J12.7J13.2
MIEpPBOTO MOPsAKA. YPaBHEHMUS C €
Pa3ACISIOUUMHUCS TIEPEMEHHBIMH 1
cBoJsIIIMeCs K HAM. JIMHeHHbIe ypaBHEHUS
u ypaBHeHue bepnysu. /Jlex/

5.2 IIp13. Pemenue ypaBHEeHUIl NepBOro OIIK-1 JI1.2J12.7J13.2
nopsinka  /Ilp/ €]

5.3 [Ip14.PeuieHne TMHEHHBIX YpaBHEHUN OIlK-1 JI1.2J12.7J13.2
[IEPBOTO MOPs/IKa U ypaBHeHUH bepHymmun 31

Mp/




5.4 JI8. Tuddepennnanbable ypaBHEHUS OIIK-1 JI1.2J12.7J13.2
BBICIIINX TTOPSIIKOB, TOMYCKAIOIINe 91
HOHIKEHUE NOPSAKA.

Jluneiinpie mudpepeHnnanbHbIC
ypaBHEHHS BTOPOTO MOPsIKA C
MTOCTOSIHHBIMH KO3 PHUITUCHTAMH.
/Jlex/

5.5 Mp15.Pemenne Y, nomyckaromux OIIK-1 JI1.2J12.7J13.2
HoHIKeHue nopsaxa /IIp/ €

5.6 [Ip16.Pemenne 1Y BTOpOroO mopsiaka ¢ OIIK-1 JI1.2J12.7J13.2 Pabora B
HOCTOSIHHBIMU KO3 durentamu. /IIp/ €] rpymnmax
Pazgen 6. ®yHKIMSA HECKOJIBKHX
nepeMeHHbIX

6.1 JIk1.DyHKIMY HECKONBKUX TEPEMEHHBIX. OIIK-1 JI1.2J12.3J13.1
O6nacts onpenenenus ®HII. YactHoe u J3.2
MOJIHOE MpHpalieHne QyHkiun. YacTHbie 91
npousBojHbie. JJuddepennuan Gpynkiuu
HECKOJIbKHX NepEMEHHBIX. JIOKaabHbIN
9KCTPEMYM (PYHKIUH HECKOIBKHUX
nepeMeHHbIx. HeoOxoaumoe u
JIOCTaTOYHOE YCJIOBHE SKCTpeMyMa. /JIek/

6.2 [p1.OyHKIUT HECKOTIBKHUX MEPEMEHHBIX. OIIK-1 JI1.2J12.3J13.1
Ob6nacte onpenenenus OHIT. Jluanu €]
ypoBHs. YacTHble pousBoanbie. /T1p/

6.3 Mp2. Juddepennman dyHkmm OIIK-1 JI1.2J12.3J13.1
HECKOJIbKHMX IIepeMEHHBIX. YacTHbIe €]
MIPOU3BOIHbIC U A epeHIHAaIbl BRICIIUX
nopsAKoB. JIoKaabHBINH 3KCTpEMYM
(YHKIUHU HECKOJBKUX MepeMeHHbIX. /IIp/

Pazgen 7. KpaTnble, KpuBoJIMHEHbIC
NMOBEPXHOCTHbIE HHTETPAJIbI

7.1 JIk2. JIBoiiHO¥ HHTerpal, ero CBOicTBa. OIIK-1 JI1.2J12.3713.1
BrruncieHne B IeKapTOBBIX U MOJSIPHBIX 31
KoopauHartax. TpoiiHo# uHTerpai B
JIeKapTOBBIX KoopauHartax. /Jlex/

7.2 Ip3. JIBoiiHOI UHTETpaJ, €ero CBONUCTBA. OIIK-1 JI1.2J12.3713.1
BrruncieHne B IEKapTOBBIX U MOJSPHBIX 31
kxoopauHarax. /Ip/

7.3 ITp4.Beruucrenne TpOHHOro HHTETpana B OIIK-1 JI1.2J12.3713.1
JeKapTOBbIX KoopauHatax. /ITp/ 31

7.4 JIk3.KpuBonuHeWHbIE HHTETPAIBI TIEPBOTO OIIK-1 JI1.2J12.3J13.1
Y BTOPOTO poja, cBoicTBa. CriocoObl 91
BbIYHCIICHHS. /JIek/

7.5 IIp5.Berarcnenre KpUBOIMHEHHBIX OIIK-1 JI1.2J12.3J13.1
HHTErpasioB repBoro poja. /TIp/ 91

7.6 [Ip6.Brruncnenne KpUBOTUHEIHBIX OIlK-1 JI1.2J12.3J13.1
HHTErpanoB BToporo pona. /IIp/ €|

7.7 JIk4.IToBepXHOCTHBIE HHTErPaJIbI IEPBOTO OIIK-1 JI1.2J12.3J13.1
u BTOporo pozaa. CoiictBa. CriocoOsl €|
BEIYMCIICHHUS. /JIek/

7.8 IIp7.BpraucieHne NOBEPXHOCTHBIX OIIK-1 JI1.2J12.3J13.1
MHTErpasoB nepeoro poga. /Ilp/ 91

7.9 ITp8.Br1uKciieHne MOBEPXHOCTHBIX OIIK-1 JI1.2J12.3J13.1
HHTErpasioB Broporo poxa. /TIp/ 31

Paznen 8. BekTopHblii aHaIu3 1
3J1eMeHTbI TEOPUH NOJIA




8.1 JIxS. Ckansaproe nose. [IpousBoanas no OIIK-1 JI1.2J12.3J13.1
HamnpasneHuto. ['panuent. Bekropuoe 21
nosze. [IoTok BEKTOPHOIo MOJIs.

JluBepreHuus, UPKYISLHS, pOTOP
BEKTOPHOro 1ojs. ®opMyibl
Octporpazackoro-T'aycca u  Crokca. /JIex/

8.2 [Ip9.TIpousBoaHasI 1O HATIPABIICHHIO. OIlK-1 JI1.2J12.3J13.1
I'paguent. ITorok BexkTopHOro nons. /Ilp/ 31

8.3 ITp10. Beraucnenue qUBEpreHINY, OIIK-1 JI1.2J12.3J13.1
LUPKYJSIIIUN, POTOPa BEKTOPHOTO TIOJIA. 21
ITpumenenue dpopmyisl OCTporpasckoro-
layccau Crokca. /TIp/

Pazgen 9. UncioBbie u
(yHKIMOHANIBHBIE PSABI

9.1 JIk6. Yucnoseie psasl. CXOMUMOCTD U OIIK-1 JI1.2J12.3J13.1
cymma psiza. IlpusHaky cXoAuMOoCTH psijia. JI3.3J13.5
CBo#icTBa CXOISIINXCS PSIOB. 21
3HaKOIEPEMEHHBIE YUCIOBBIC PSIbL.

AOGCOIOTHAs U YCIIOBHAS CXOJIUMOCTb.
IMpusznak Jleitonuna. /Jlex/

9.2 IIp11. UccnenoBaHue CXOAUMOCTU OIIK-1 JI1.2J12.3J13.1
TIOJIOKUTEIBHBIX YHCIIOBBIX PSIOB, JI3.3 JI3.5
BBIUUCIIEHHE CyMMBI psina. /TIp/ €]

9.3 IIp12. UccnenoBanue 3HAKOTIEPEMEHHBIX OIIK-1 JI1.2J12.3J13.1
YHCIIOBBIX psijioB. [IpuMeHeHune npusHaka JI3.3J13.5
Jleti6numa. /TIp/ 31

9.4 JIk7. CrenieHHbIE PAMBL. OIIK-1 JI1.2J12.3J13.1
Teopema AbGens. O61acTb CXOJUMOCTH, JI3.3J13.5
panryc CXOIUMOCTH CTETICHHOTO PAJa. 21
/JTex/

9.5 [Ip13. UccnenoBanue CTETIEHHBIX PAIOB HA OIIK-1 JI1.2J12.3J13.1 Pabora B
cxoaumMocTs. /IIp/ JI3.3J13.5 rpymnax

31

9.6 IIp14.Teopema Abens. O6macth OIIK-1 JI1.2J12.3J13.1
CXOJUMOCTH, PaJNYC CXOTUMOCTH JI3.3 JI3.5
crernieHHoro psjaa.  /TIp/ €]

9.7 JIk8.Paznoxxenue GyHKIuiA B psiibl OIIK-1 JI1.2J12.3J13.1
Teitnopa u MaxnopeHa. JI3.3J13.5
I'apMonnueckue koaeGaHusl. €]
Tpuronomerpuueckuil psaa Oypsoe.

Teopema [Jupuxie.
/JTex/

9.8 Ip15.Paznosxxenue GyHKIMN B PsIAbI OIIK-1 JI1.2J12.3J13.1
Teiinopa u Maxknopena /ITp/ JI3.3JI3.5

€]

9.9 IIp16. Beraucnenne k03¢ GUIHUEHTOB psina OIIK-1 JI1.2J12.3J13.1
Dypre. /p/ JI3.3J13.5

€]
Pa3gen 10. Teopusi BeposiTHOCTE#H

10.1  [JI1.OcHOBHBIE NOHSTHUS TEOPUH OIIK-1 JI1.1J12.4
BeposiTHOCcTel. Kiaccnueckoe, JI2.7J13.4 J13.5
Fe€OMETPUUYECKOE U CTATUCTUYECKOE 92
ompezeeHns BeposSTHOCTH. Anrebpa
coObITnil. OCHOBHBIE KOMOMHATOPHEIE
coenuHenus. /Jlex/

10.2 [Ipl. Pemenne 3aqa4d Ha BEIYHCIICHIE OIIK-1 JI1.1J12.4
BEPOSTHOCTHU CITy4alHBIX COOBITHH. JI2.7J13.4 J13.5
Pemenne kKOMOMHATOPHBIX 33729 U UX 22
[IPUMEHEHHUE K BEIYHUCICHUIO BEPOSTHOCTEH
Mp/

10.3  |JI2.ITonHast BEPOSATHOCTH, BEPOSITHOCTD OIIK-1 J1.1J712.4
runore3. ®opmyia baiieca. /Jlek/ J12.7J13.1 JI3.4

JI3.5

92




10.4 IIp2. Pemenue 3a1ay Ha BIYUCIICHUE OIIK-1 JI1.1J12.4
MOJIHOM BEPOATHOCTH M BEPOSATHOCTU JI2.7J13.4 JI3.5
rumnores. /I1p/ 32

10.5 JI3. IToBTOpHBIE UCTIBITAHUS: (HOPMYIIBI OIIK-1 JI1.1J12.4
Bbepnymu, Ilyaccona, Myaspa-Jlamnaca, JI2.7J13.4 JI3.5
ITOTOK COOBITHH, OTKIIOHCHUE 22
OTHOCHUTENBHOM YaCTOTHI OT BEPOSTHOCTH.
3aKoH 0OJbIINX Yuces (HEPaBEHCTBO
YeObIeBa, TeopeMbl YeOblieBa u
Bepuymn).  /Jlex/

10.6 Ip3. Perienue 3a1a4 Ha IPUMEHEHHE OIlK-1 |JI2.4 J12.7713.4
¢dopmyns! beprynmy, ITyaccona, Myaspa- JI3.5
Jlamaca, BEepOsSTHOCTH TIOTOKA COOBITHH, 22
OTKJIOHEHHSI OTHOCUTEIIbHOM YacTOTHI OT
BeposTHocTH. HepaBeHcTBo UelObImena.

Mp/

10.7 JI4.TuckpeTHble ClIydaiiHble BEIUYUHBI, OIIK-1 JI1.1J12.4
crocoObl 3a/1aHNs, 3aKOHEI pacTpeeeHs. JI2.7]J13.4 JI3.5
Yucnossle xapakrepuctuku JCB, ux 22
cBoiictBa. /JIex/

10.8 IIp4. Pemenue 3a1au Ha BHIYUCICHUE OIIK-1 JI1.1J12.4
YHCIOBBIX Xapaktepuctuk JICB. /TIp/ J12.7J713.4 J13.5

32

10.9 JIS. HenpepsiBHBIE CiIy4aiiHble BETUYHHBI OIIK-1 JI1.1J12.4
(HCB). ®ynxkius pacipeneneHus JI2.7]J13.4 JI3.5
BEPOATHOCTEH U (HYHKIMS IIIOTHOCTH 22
pacnupenenerust CB. 3akoHb
pacnpenenenust HCB. Yucnossle
xapakrepuctika HCB. /Jlex/

10.10 [IIp5. Pemrenue 3a1a4 Ha BHIYUCIICHHE OIlK-1 JI1.1J12.4
(yHKIMU paclpesiesIeHUs! BEpOSITHOCTEH U JI2.7J13.4 J13.5
(hyHKIMH MI0THOCTH pactpenaeneHus CB. 22
BrruncrieHre 4MCIoBBIX XapaKTePUCTUK
HCB.

Mp/

Pazgen 11. CraTucTHYecKHe MeTOABI
00padOTKH IKCNEPHMEHTAJIbHBIX
AAHHBIX

11.1 JI16.Be16opounslii MeTo. BeiGopka. OIIK-1 JI1.1J12.4
Bapuarnmonnsrii psa. OMmupudeckas u JI2.7J13.4 JI3.5
TeopeTndeckas PYHKIHH pacnpeaeIeHus. 22
Ionuron u ructorpamma gactor. /JIex/

11.2 IIp6.Pemenvie 3a1a4 Ha BRIYUCIICHNE OIIK-1 JI1.1J12.4
¢yukuu pacnpenenenus. [loctpoenue JI2.7J13.4 J13.5
THCTOTPaMM U MOJHToHa yactor. /I1p/ 32

11.3 IIp7. Beruncnenne TOUEUHBIX U OIIK-1 JI1.1J12.4
UHTEPBAJIbHBIX OLEHOK IIapaMeTpOB JI2.7J13.4 J13.5
pacnpenenenus. /TIp/ 32

114 JI7. Toueunble U UHTEPBAIbHBIE OLICHKU OIIK-1 JI1.1J12.4
HapaMeTpoB pacipeaeneHus. /JIex/ J12.7]13.4 JI3.5

32
Pazgen 12. CraTuctnyeckoe
OlleHHBAHHE W MPOBEPKA rUIOTE3

12.1 JI8.Cratuctruyeckoe olieHUBaHUE U OIlK-1 JI1.1J12.4
[IPOBEPKA TUIIOTE3 O BUJE PACIIPEACIICHHU. J12.7]13.4 JI3.5
Kpurepuii cornacus [Tupcona. /Jlex/ 32




12.2  |IIp8.Pemenue 3ama4 no mpoBepke 2 OIIK-1 JI1.1J12.4
CTaTUCTHYECKUX runoTe3. [I[pumenenne JI2.7J13.4 JI3.5
kpurepus cornacus Ilupcona. /Ilp/ 22
Paznen 13. CamocTtosiTesibHasi paGoTa

13.1 BeinonHeHne pacu€THo-rpaduueckoi 10 OIIK-1 J1.1
pabotsl o Teme "JIuneitnas anredpa" /Cp/ JI1.2J12.5J13.4

JI3.5
21092
13.2 [TonroToBka K JIEKIHSIM U IPAKTHYECKUM 48 OIlK-1 JIT.1 J11.2J12.4
3ansaTusiM /Cp/ J12.5 J12.6J13 .4
JI3.5
21092
13.3 Beinonnenue pomantaux 3aganuii /Cp/ 36 OIK-1  [JI1.1 J11.2J12.4
JI2.5 J12.6J13.4
JI3.5
3122
13.4 [ToaroToBka K JEKIUSAM U IPAKTHUECKAM 40 OIIK-1 JI1.1 J11.2J12.4
3ansaTusiM /Cp/ JI2.5 J12.6J13.4
JI3.5
21092
135 Brinonnenue nomanHux 3aganuit /Cp/ 54 OIIK-1 (JI1.1J11.2]12.4
JI2.5 J12.6J13.4
JI3.5
21092
13.6 BeinonHenne gomaniaux 3aaannii /Cp/ 11 OIIK-1 JI1.1J11.2712.4
JI2.5 J12.6J13.4
JI3.5
21032

13.7 [ToaroToBka K JEKIHSAM U MIPAKTHIECKAM 11 OIIK-1 JI1.1 JI1.2J12.4

3austusiM /Cp/ JI2.5 J12.6J13.4
JI3.5
21032

13.8 Brinonnenue pac4éTHO-rpaguuecKoit 14 OIIK-1 [JI1.1J11.2]12.4
pabotsl o Teme "Teopus BeposTHOCTEH" JI2.5 J12.6J13.4
/Cp/ JI3.5

21022
13.9 [ToaroToBKka K JEKIHSAM U MIPAKTHIECKAM 10 OIIK-1 JI1.1 J11.2712.4
3ansTusM /Cp/ JI2.5 J12.6J13.4
JI3.5
21022
13.10 [BsmmonHeHue qoMariHux 3aganuit  /Cp/ 14 OIIK-1 JI1.2J12.4 J12.5
J12.6J13.4 JI3.5
21022

Paznen 14. Kontpoanb




14.1 Dk3aMeH /Dx3ameH/ 1 36 OIIK-1 JI1.1J11.2J12.4 0
J12.5 J12.6J13.4
JI3.5
21032
14.2  |Ox3amen /Ox3ameH/ 3 36 OIIK-1 | JI1.1J11.2J12.5 0
J12.6J13.4 J13.5
2132
14.3 3auéT /3a4é1/ 2 0 OIIK-1 JI1.1J12.4J13.4 0
21532
14.4 /3auérCOny/ 4 0 OIIK-1 JI1.1J12.4J13.4 0
2132
5. OHEHOYHBIE MATEPHAJIBI JIUISI IPOBEJIEHUS IPOMEKXYTOYHOW ATTECTALIUA
Pa3MeneHbl B MPUJIOKEHUH
6. YAEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECINEYEHUE JUCIHUIIJIUHBI (MOJY JIS)

6.1. Pexomenayemas JiuTepaTypa

6.1.1. IlepeyeHb OCHOBHOIi INTEPATYPbI, HEOOXOIUMOI /151 OCBOEHHUSI TUCHMILIMHBI (MOIYJIsT)

ABTOpLI, COCTaBUTCIIN

3arnaBue

MzparenbcTBO, TON

Konemaes B. A.,
Kamuuuna B. H.

Teopus BeposSTHOCTEH 1 MaTeMaTHIECKasi CTATUCTHKA

Mocksa: FOuutn-/lana, 2015,
http://biblioclub.ru/index.php?
page=book&id=436721

JI1.2 |H.II. Kpemep Bricmas matemaTyka 217151 5)KOHOMHCTOB Mocksa: FOnutu-/lana, 2015,
http://biblioclub.ru/index.php?
page=book&id=114541

6.1.2. I[lepeyeHb TOMOIHUTEIBHOI JUTEPATYPbI, HEOOXOAUMOIi 1JIsI 0CBOECHHS TUCHUTLTHHBI (MOILYJIs)
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenbcTBO, IO
JI2.1 |Bunorpamosa IL.B., WurterpanbHoe ucyrcaeHne GyHKIHH OTHON MepeMEHHOI: Xabaposck: U3a-so ABI'VYIIC,

Kopomnesa T.D. yueOHoe nocobue 2014,

JI2.2 |Bunorpanosa [1.B., MaremaTHyeckuii aHaJIM3: HHTETPalbl: yueOHOE TocoOHe Xabaposck: M3n-so ABTVIIC,
Koposnesa T.D. 2015,

JI2.3 |Bunorpanosa, Marematndeckuii ananus: YueOHoe mocobue Xabaposck: U3n-so ABI'VYIIC,

Koponésa I1.B., T.O.

2015,

J12.4

Kamuuuna B.H.

Teopust BeposiITHOCTEH U MaTeMaTHYeCcKasi CTATUCTHKA

Mocksa: "U3natensctBo FOpaiit",
2016,

JI2.5 |Ksamxo JLIT. OCHOBBI JINHEHHOM anreOphl: yued. mocodue Xabaposck: M3naTenbcTBO
JBTVIIC, 2012,
JI12.6 |Ksamko JI.IT. OCHOBBI BEKTOPHOI1 anreOpbl ¥ aHAJTMTHYECKOM reoMeTpun Ha | Xabaposck: M3n-so ABI'VIIC,
IJIOCKOCTH: y4e0. mocodue 2020,
JI2.7 |Ksamxo JIII. Oo0sikHOBeHHBIE TuddepeHnnanbaple ypaBHeHH U criocoObl ux | Xabaposck: U3x-so JIBI'VIIC,

peueHus: yuebHoe rmocobue

2021,

6.1.3. IlepeyeHnb yueOHO-MeTOAMYECKOT0 00ecneyeH s IJIsl CAMOCTOSITeJIbHOI padoThI 00

(MoayJio)

YYaOIUXCHA M0 AMCUHUIIJIMHE

ABTOpBI, COCTaBUTEIH

3ariaBue

H3parenbcTBO, IO

JI3.1

Sxynuna M.U.,
I'amanen B.I'.

JuddepenuunanpHoe ucuucieHne GyHKIUNA OHON epeMEHHOM:
METO/I. II0co0ue

Xabaposck: Uzn-so IBI'VIIC,
2011,

J3.2

T'amons JI.H., FOmenko
H.JL

JuddepeHnpanbHble YpaBHEHUS: METO/. TOCOOHE 10
BBIMIOJIHEHUIO pacdeTHO-Tpaduueckoii paboTh

Xabaposck: Uzn-so ABI'YIIC,
2014,

JI3.3

Tl'opopunosa M.A.

Psanp1. [IpunoskeHus psroB: METO. IOCOOUE MO PENICHHIO 33124

Xabaposck: Uzn-so IBI'VIIC,
2016,

3.4

I'opoaunosa ML.A.,
Vakosa I' A.

Teopust BEpOATHOCTEH  MaTeMaTHIeCKasi CTATUCTHKA: METO/.
ocoOue MO BHIMOJHEHUIO KOHTPOJILHBIX PadoT

Xabaposck: 3n-po ABI'VIIC,
2016,

JI3.5

Bunorpanosa I1.B.,
IOmenko H.JI.

OCHOBBI BBICIIICH MaTEMAaTHKU: IMHEWHas anreOpa u
aHaJIMTHYecKas reoMeTpus: c0. 3a1a4

Xabapogsck: M3n-so ABT'VIIC,

2019,




6.2. Ilepeuens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHMKAIMOHHOM ceTH "UHTepHeT", HE00XOAMMBIX AJI1 0CBOEHUS
JHCHUILIAHBI (MOXYJIS)

D1 |Kysuenos, b.T. Maremaruka : yuebuuk / b.T. Ky3nenos. - 2-¢ u3s., nepepab. u gom. - M.|//biblioclub.ru/index.php?
: IOnut-Mana, 2015. - 719 c. : un., Tadmn., rpad. - (Beicuiee npodeccuoHanbHOe page=book&id=114717
oOpa3zoBaHue: DKOHOMHUKA H yIipaBiieHue). - budnuorp. B kH. - ISBN 5-238-00754-X ; To
ke [DIeKTpoHHBIH pecypc]. -

22  |Komemaes, B.A. Teopust BeposTHOCTEH 1 MaTeMaTHueckas ctaTucTrka : yaeouuk / B.A. [//biblioclub.ru/index.php?
Konemaes, B.H. Kanununa. - M. : FOuutu-Jlana, 2015. - 352 c. : ta6un. - ISBN 5-238-  |page=book&id=436721
00560-1 ; To xe [DnekTpoHHEIH pecypc]

6.3 Ilepevyenb nHGPOPMANMOHHBIX TEXHOJIOTHI{, HCIOJIb3yeMbIX NMPH OCYIECTBIEHUH 00Pa30BaATEJIbHOI0 Npouecca 1mo
AUCHUILIHHE (MOAYJII0), BKJIOYAS NepevyeHb NPOrpaMMHOro odecneyeHusi U MH(MOPMAIMOHHBIX CIPABOYHBIX CHCTEM
(mpu HEOOXOTUMOCTH)

6.3.1 IlepevyeHs MpOrpaMMHOro odecnedeHust

Windows XP - Omnepannonnas cucrema, i, 46107380

Free Conference Call (cBo6oanas nuieH3us)

Zoom (cB0OOIHAS JTULIEH3US)

6.3.2 llepeyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

7. ONMCAHUE MATEPHAJIbHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM JIJI1 OCYIIECTBJIEHUS
OBPA3OBATEJIBHOI'O NTPOLECCA 11O AUCIHUIIJIMHE (MOJAYJIIO)

Aynuropus Haznauenue OcHareHne
(ITpumIKT) |YuebHas ayauTopus 1Uisl TPOBEACHHUS 3aHATHI [Iporpammuoe obecrieuenne:
Aynutopust Ne|IEKIIMOHHOTO THITA, IPAKTUIECKUAX 3aHSATHH, Microsoft Windows XP (Ceenenust 06 Open License 44290841)
814 KabuHer |rpymmoBbIX U HHAMBHAYaIBHBIX KOHCYIbTamui, |Microsoft Office Professional Plus 2007 (Ceenenust 06 Open License
TEOpUH TEKYIIEro KOHTPOJIS ¥ TIPOMEKYTOYHOM 66234276);
MEXaHH3MOB U |aTTECTALUH, a TAKKE [UISI CAMOCTOSTEIbHOM Kaspersky Endpoint Security 8 (Ne nurensun 1356-160615-113525-730-
MallliH paboTs 94); Foxit Reader .

Iocka aynuropras; komnbiotep Intel(R) Core(TM) i3-3210 CPU @
3.20GHz/2GB/ 500Gh/DVD-RW/Mounutop Acer 19.
Wnrepaxtusnas nocka HITACHI FX-TRIO-77-E; mpoektop Nec
V300X.;crenn 6anaH-CHPOBOYHBIH ; MAKEeTHI 3y0UaThIX Mepeiay;
DEIYKTODBI (PA3I.THIIOB).

8. METOAUYECKHUE MATEPHUAJIBI 1JIS OBYYAIOIIIUXCSA 110 OCBOEHHUIO JUCHUAIIJIMHBI (MOZAYJIS)

C nenbro 3¢ GeKTHBHOM OpraHU3alUy YIeOHOTO IIpolecca yJalliMcs B Hagale ceMecTpa MpeoCTaBIseTcs yaeOHO-MeTOANIECKOe U
uH()OpPMAIIMOHHOE 00ecneueHre, MPUBECHHOE B IaHHOH paboueit mporpamme.

B mpomnecce 00ydeHNs CTYACHTHI JOIDKHEI, B COOTBETCTBHH C IUIAHOM BBITIOJTHEHHS CAMOCTOSTEIBHBIX Pa0oT (TaOlI. IIPUIIOKEHN),
U3y4aTh TEOPETHUYECKHH MaTepHal 0 NPEACTOSAIEMY 3aHIATUIO U (OPMYIUPOBATH BOIIPOCHI, BHI3BIBAIOLINE Y HUX 3aTPYIHEHUS 11
pPaccMOTPEHUs Ha JIEKLIMOHHOM HJIM IIPAKTUYECKOM 3aHATHUH.

JI1s paloHanbHOro pacipeesIeHusl BpeMEHU 00y4arollerocs o pasjaeiaM AUCUUILIMHBL U 110 BUJAaM CaMOCTOSTENbHON paboThI
CTyACHTaM NPEAOCTaBJIACTC I1JIaH J]eKLII/Iﬁ U NPAKTUICCKUX 3aHATHH 110 JUCLUILIMHE, a TAKXKEC y‘ie6HO-MCTOZ{I/I‘ICCKOC n
uH(pOPMAIIMOHHOE OOecTieyeHNe, IPUBEICHHOE B JAHHOH pabodeli mporpaMmme.

B npouecce O6y‘{€HI/I$I CTYACHTHBI JOJDKHBI YCBOUTH HAYYHbIC OCHOBBI Hpe[[CTOﬂHLCf/’I ACATCIIBHOCTU, HAYUYUTHCA YIPABJIATH Pa3BUTHCM
cBOero MplnuleHus. C 3TOH LIeNbI0 OHU JI0JKHBI OCBOUTh PA3MYHbIE aJATOPUTMbI MBIIUIEHHS. AJITOPUTMBL Pa3BUTHUSI MBIILLIEHUS
BBICTPAMBAIOTCS TaK, YTOOBI 3HAHUS (3aKOH, 3aKOHOMEPHOCTD, ONIPEEIeHIE, BEIBOA, TPABUIIO | T. A.) MOTJIM IPUMEHATHCS IPH
BBIIIOJIHEHUY 3aaHUi (pELIeHUH 3aay).

Brinenstior cnegyromue cnoco0sl MOCTPOCHHS alrOpUTMa:

a) U3 OHOT'O MOHSTUS:

— BBIACJIIUTH CYIICCTBCHHBIC MPU3HAKHU ITOHATHSA,

— OIPENEeNUTh B3aUMOCBSI3b IPU3HAKOB MEXKY COOOIH,

— YCTaHOBMTB I0CJIEI0BATENbHOCTD HAJIOKEHUST TIPU3HAKOB Ha KOHKPETHBIH MpUMeEp;

0) npu KOMOMHUPOBAHNUHU HECKOJILKUX TTOHSTHIA:

— IMOCTPOUTH AJITOPUTMbI TPUMEHCHU S KAXKIAOTO IMOHATHA,

— CPaBHUTH AJTOPUTMBI (BBLIESIUT O0LIME U ClieUUUUECKUE HPU3HAKN),

— ONpENeNUTh B3aUMOCBSI3b IPU3HAKOB MEXy COOOH,

— YCTaHOBHTb I10CJIE0BATENBHOCTD HAJIOXKEHHS IIPU3HAKOB HA KOHKPETHBIN NPU-MEp.

ANropuTM NpoBEAEHUS aHAIN3A!

1) BEIIENUTE B HOHATHY BCE IIPU3HAKHU IIPEIMETa I ABJICHUS ((DM3HIeCcKre, XUMIYEeCKIe CBOHCTBA I OTHOLICHHS);

2) OIIpeNenTh CYIIECTBCHHBIC TIPU3HAKH;

3) BBLICIUTH HECYILIECTBEHHBIE IIPU3HAKH.

AJrOpUTM NIPOBEJICHUS CUHTE3A:

1) onpenenuts Bee NPU3HAKK, XapaKTEPU3YIOIIUE IPEAMET UIIH SIBJICHHUE;

2) BBIAENUTH U3 HUX CYIECTBEHHBIE, IPUHANJIEIKAIIHE IPEAMETY WITH SBJICHUIO, 063 KOTOPBIX MOCNIeTHEe TePSeT CBOH CMBICIT;
3) cOOTHECTU UMEIOLIUECS IPU3HAKY € IPU3HAKAMY U3BECTHBIX IIOHATHH UM BBECTU HOBOE IIOHATHE.




AJNTOPUTM MPOBECHUS CPAaBHEHUS (CPaBHUTENBHBIA aHAJIH3 MPEAIONAraeT NPOBEICHNUE aHaIN3a KaXI0T0 MOHITHS U CPABHEHUSI UX
MEXIY co00i):

1) mpoBecTH aHaNIU3 CPABHUBAEMbBIX TIOHSTHIA:

— BBIISIUTH B MOHATUH BCE MPU3HAKY NIPeAMETa WM  sBIeHHs  ((U3HIecKue, XUMUYECKHE CBOMCTBA U OTHOIICHHS);

— OIIPENENUTh CYIIECTBCHHBIE IIPU3HAKH;

— BBLICIUTH HE CYLIECTBEHHbIE IPU3HAKY;

2) onpeneNuTh CYIIECTBEHHBIE U HECYIIECTBEHHbIE IPU3HAKMY;

3) coenaTh BBIBOJ:

— 0 TIOJTHOM COBIAJICHHH TOHATHH (€CIIM OJMHAKOBBI BCE IPU3HAKH)

— YaCTUYHOM COBIAJICHUH TIOHATHUH (€CJIU COBMAICHUE MTPU3HAKOB YACTHYHOR);
— HECOBNAJECHHUH ITOHATHH (€CITH HET OAMHAKOBBIX IIPU3HAKOB).

Anroput™ 06001eHus:

1) pa3noXXuTh KaXXA0€ U3 ~ TOHATHA Ha CYIIECTBEHHBIE MPHU3HAKH;

2) onpenenuTh 00IIMeE sl BCeX MOHSATHH CYIIECTBEHHbIE IPU3HAKHY;

3) nath (chopMyIUpoBaTh) 000OIICHHE Ha OCHOBE 3THX IPU3HAKOB;

4) HaiiTu (eciu cylecTByeT) 06o0maronee IOHATHE.

ANTOpPUTM CBEPTHIBAHUS 3HAHHIA:

1) pa3ioXuTh KOKA0E U3 TOHATHH Ha CYIIECTBEHHBIC PU3HAKY,

2) ompenenuTh o0IIue I OHATHI CYIIECTBCHHbIC IPU3HAKH— JJISl BCEX MOHATHIH (POIOBBIC PU3HAKH )— JUIS OTJCIBHBIX TPYIIT
MOHATHH (BUOBBIC TPU3HAKK);

3) nath (chopMyIUpOBaTh) 0O0OIICHNE HA OCHOBE 3THX IPU3HAKOB;

4) HaiiTu (eciu cyliecTByer) 00001Iaroee NOHATHE;

5) ompenenuTs OCHOBHBIE B3aUMOCBSI3U MEXK/y TOHATUSAMU — COBIIAJICHUE, BKIIFOUEHUE, CONIOUNHEHUS, TIPOTHBOIIOI0KHOCTb,
MPOTHBOPEYHE;
6) Ha OCHOBE BBIICJICHHBIX B3aMOCBSI3€H NPEICTaBUTh TaHHYIO COBOKYITHOCTD B BUZIE CXEMBI, rpadHKa, pHCYHKa, TaONUIIBL.

B pesynbraTe 00ydeHUs CTYAEHTHI JOJDKHBI UIMETh OIBIT KaK pa3paOb0oTKU aIropuT™Ma NPUMEHEHUs 3HAHUH, TaK U CIIOCOOHOCTH €ro
TIPUMEHEHUS TIPH BBITIOTHEHUHN 3aJaHUI [0 KypCY TEOPHH.

B nenaroruke pa3inuyaioT HECKOIBKO Mozeneil 00ydeHus:

1. ITaccuBHas - 00yuaeMsblii BEICTYIAET B POJIM «00bEKTa» 00ydeHus (CIOyIlaeT U CMOTPHUT);

2. AxTHBHas - 00y4aeMblil BBICTYIAET «CyOBEKTOM» 00yUeHHs (CaMOCTOsITeIbHAs paboTa, TBOPUYECCKUE 3aIaHKSA);

3. nTepakTuBHas - B3auMoeiicTue. VIcnop30BaHNe MHTEPAKTUBHON MOJIENIN 00y4eHHs IpelyCMaTpUBAIOT MOJEIMPOBaHUE
KU3HEHHBIX CHTYAI[HiA, HICTIOIb30BaHIE POJICBEIX UTP, COBMECTHOE pelleHue mpobieM. MckmodaeTcs JOMIHIPOBAaHHE KaKOTO-THO0
y4JacTHHKa y4eOHOro mpouecca Win kKakoil-m6o uaeu. M3 o6bexra BO3AeHCTBHS CTyJEHT CTAHOBUTCS CYObEKTOM B3aUMOAEHCTBYS,
OH CaM aKTHUBHO YJacTBYET B Ipolecce 00ydeHns, cIeays CBOUM HHIUBHIyallbHBIM MapmpyToM. MHTepakTuBHBIE (HOPMBI O0yUECHHS:
* JlenoBbIe ¥ POJIEBBIEC UTPBHI;

* TIcuxoIOTHYecKHe U WHbIE TPEHUHTH;

* I'pynnoBasi, Hay4qHast JUCKYCCHsl, TUCIIYT;

* JleGaTsr;

* Ketic-meTo;

* MeTox IIPOeKTOB;

* Mo3roBoii TypMm;

* TToptdoinuo;

* CeMUHap B IUaJIOrOBOM PEXUME (CeMUHap - TUaJor);

* Pa300p KOHKPETHBIX CUTYAIHIA;

* Meton paboThl B MaJIbIX TpyNax (pe3yabTaT paboThl CTYJCHYECKUX HCCIEI0BATENbCKUX IPYII);

* Kpyruele OB,

* By30BcKHE, MEXXBY30BCKHE BUICO — TEJIEKOH(EpEHINH;

* TIpoBenenue HopyMoB,;

* KOMIBIOTEPHBIE CUMYIISILINY;

* KoMIpIoTepHOE MOZCIHPOBAHNE U TPAKTHUECKUH aHATIM3 Pe3yIIbTaToB;

* JIpe3eHTaly Ha OCHOBE COBPEMEHHBIX MYJIbTUMEAUNHHBIX CPEIICTB,;

* VIHTepaKTHBHBIC JICKIIUH;

* Jlexuns npecc-KOHGEPEeHINS;

* BuHapHas JIeKIUA (JEKIHS BIBOEM);

* Jlexuus ¢ 3apaHee 3aIUIaHUPOBAHHBIMU OIIMOKAMM;

* TIpobneMHast TeKIHs.

B nporuecce mpenopaBanus AMCHMIUIMHBI «MaTeMaTHKa» IPUMEHSIOTCS CIEAYIONINE HHTEPaKTHBHBIE (OPMBI 00YUEHHUS:

1. Jlexmust ¢ 3apaHee 3aIIAaHIPOBAHHBIMHE OIIHOKAMH IT03BOJISIET PA3BUTh y 00yIaeMbIX yMEHHE OIIEPaTHBHO aHATN3UPOBATh
npogecCHoHANbHbIE CHTYAINH, BEICTYIIATh B POJIM SKCIIEPTOB, OMIIOHEHTOB, PEIIEH3CHTOB, BEIIEIATH HEBEPHYIO M HETOUHYIO
MH()OPMALIHIO.

2. Pabora B MaJIBIX IpyIIax — 3TO OJJHA U3 CAMBIX ITOIMYJIAPHBIX CTPATETHIL, TaK Kak OHA JaeT BCEM O0YJaIOIIIMCS BO3MOKHOCTD
y4acTBOBATh B pabOTe, MPAKTHUKOBATH HABBIKU COTPYJHUYECTBA, MEIJIMUHOCTHOTO OOIIEHUSI (B YACTHOCTH, YMEHHUE aKTUBHO CJIyIIATh,
BbIPa0aThIBATh 00LIEE MHEHUE, Pa3peIlaTh BOSHUKAIOIIUE PA3HOIIACHUS).

AKTHBHBIE 1 UIHTEPAKTHUBHBIE ®OPMbI 1 METO/IbI OBYYEHUW A
OnHUM U3 AUAAKTUYECKUX CPENICTB, 00Ia0al0IUX 3HAUUTEIbHBIM Pa3BUBAIOIIUM IIOTEHIIUAIIOM, SBJISIETCS MYJIbTUMENUA,




MO3BOJIAIONIAS UCIIOJIB30BaTh TEKCT, TpauKy, BUAEO U MYJIbTUILUTMKAIMIO B PEXKUME TMAJIOTa, YTO paclIupsieT 00IacTy NPUMEHEHHS
KOMIIbIOTEpa B ydeOHOM mporiecce. [1osBIsieTcst BO3MOKHOCTh COBMEIIATh TEOPETHYECKUH U IEMOHCTPALMOHHBIN

MaTepHaibl. TeCTOBBIC 33[JaHUs yKE HE OTPAaHUYUBAIOTCS CIOBECHOH (hOPMYIMPOBKOIL, HO M MOTYT MPEICTABIATH COOOU IEeTbIH
BUJICOCIOXKET.

B o0pa3zoBaTensHOM Iponecce aKTUBHO NPUMEHSIOTCST  MYJIbTHMEANIHBIE TEXHOIOTHH KaK CPEACTBA IPH MPOBEACHUN Pa3INYHOTO
TUIA 3aHATHHA. B nponecce uTeHus JIeKUuil MpUMEHSIOTCS PE3eHTALUH, COAEpIKallle pa3InyHble BUABI HHPOPMALUU: TEKCTOBYIO,
3BYKOBYIO, TpaIecKylo, aHUMaIHH. bobIIyio momyIsspHOCTh MPUOOPENH dIEKTPOHHBIE YUeOHHUKH, I'Ie IPEACTABIECH JOCTaTOYHO
HMINPOKHI apceHa MYJIbTUMEIUIHBIX CPENICTB, YTO HE UACT B CPABHEHHE C UCIIOIb30BAHUEM OOBIYHBIX «OyMaXKHBIX» YICOHUKOB.
Kpome Toro, 31eKTpOHHBIH YIeOHUK SBISIETCS OTHUM U3 HHCTPYMEHTOB CAMOCTOSTENBHOM MOATOTOBKY 00y4aeMoro Mo npeaMery.
MynbTHMETUAHBIC TEXHOJIOTHH JTOJKHBI COOTBETCTBOBATH IIEJISIM U 3aa4aM Kypca 00yUYEeHUs M OpPTaHMYEeCKH BIIUCHIBATHCS B
yueOHBIi TIpoIIecc.

Hcnonp3oBanne HHPOPMAIIMOHHBIX TEXHOJIIOTHI HA 3aHATHSX 10 MATEMATHKE CTUMYJIMPYET MMO3HABATEIBHYIO AKTUBHOCTh CTY/ICHTOB,
obJieryaeT BOCIIpUATHE HOBOI nH(popManuy, fenaet 6oiee yCIelHbIM 3allOMUHaHIe MaTepraja, OCHOBAHHOTO Ha TUHAMHYHBIX
3pUTENbHBIX 00pa3ax, pa3BUBAET POCTPAHCTBEHHOE BOOOPaKEHHE ¥ YMEHUE JIOTHYECKH MBICIIUTh.

Mertop - 3T0 coderaHue crocoOoB u HopM 0O0yueHHS, HAITPABICHHBIX HA JTOCTH)KEHHE ONPE/ICIICHHOH 11en 00y4YeHusl.

AKTHBHBIE METOJIBI

AKTHBHBIC METOZIBI - 3TO CIIOCOOBI AKTHBU3AIMU YUeOHO-TI03HABATENbHOHN JeITeNbHOCTH CTYIEHTOB, KOTOPHIE MOOYXKIAI0T HX K
AKTHUBHOI MBICJIMTEBHON M MPAKTUYECKOH ACATEILHOCTH B POIIECCE OBJIAJCHUS MAaTepHAIOM, KOTIa aKTUBEH HE TOJIBKO
Npero1aBaTelb, HO AKTHBHBI M CTY/ISHTHL.

AKTUBHBIE METO/IbI O0YUEHHS MTO3BOJISIOT PELIUTh TPH Y4€OHO-OpraHU3al[IOHHbIC 33aJa4uu:

1) moqUMHATE TpoLiece 00yUYEHNs YIIPaBISIONIEMY BO3ICHCTBHIIO NPETIOIaBaTels;

2) obecrieunTh aKTUBHOE Y4acTHe B y4eOHOH paboTe KaK MOArOTOBICHHBIX CTYJACHTOB, TaK U HE MOJrOTOBJICHHBIX;

3) yCTaHOBHUTB HETIPEPBIBHBINA KOHTPOJIb 34 MPOIIECCOM YCBOCHHUS y4eOHOr0 MaTepuaa.

AKTHBHBIC METO/IBI | HCUMHUTAIIMOHHBIC, HMMHUTANMOHHBIC (knaccudpukaims A.M. CMONKHHA):

Heumuranuonssie:

1) mpoOGneMHast JeKIus, JICKIHs BABOEM, JICKIIMS C 3apaHee 3alyIaHUPOBAHHBIMU OLIHMOKAMH, JICKIUS Mpecc-KoHpepeHIius; 2)
IBpUCTHYECKas Oecenna; 3)  TMOMCKoBas labopaTopHas paboTa cryaeHTa; 4)ydeOHast TUCKYCCHS;

5) camocrosTenbHas paboTa ¢ IUTEPaTypoil; 6) CeMHUHAPHI,

VIMuTanmoHHbIE: UTPOBBIE, HEHUIPOBHIE.

Urposeie: 1) nemnosas urpa; 2) negarornieckie CUTyanny; 3 )eJarornieckue 3a1aum; 4)  CUTyaIsl HHCIIEHUPOBAHUS Pa3TMIHON
JIeATeIbHOCTH.

Hewurpossie: 1)  KOJUICKTHBHASI MBICIIUTENbHAS AEATENLHOCTh; 2)  TPU3 paboTa.

MeToab! aKTUBHOTO 00YUYEHUSI MOT'YT HCIIOIb30BAaThCS Ha PA3IMYHBIX 3Taax y4eOHOro mporecca

1 aTan — nepBUYHOE OBJaACHHE 3HAHUAMH. DTO MOT'YT OBITh IPOOJIEMHAs JISKIHS, 9BPUCTUUECKas Oecena, yaeOHast TUCKYCCHS H T.1.
2 sram — KOHTPOJIb 3HAHUK (SaKpCHHCHI/IC), MOTYT 6]>IT]> HUCIIOJb30BAaHbI TAKMEC METOJbI KaK KOJIJICKTHBHAs MbICIIUTCIIbHAA
JeSTeNbHOCTD, TECTUPOBAHUE U T.JI.

3 stan — popMupoBanye Npo(hecCHOHATBHBIX YMEHHM, HABBIKOB HAa OCHOBE 3HAHUH U Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, BO3ZMOXKHO
UCIIOJIb30BaHUE MOACINPOBAHHOTO 00YIEHHS, UTPOBBIE U HEUTPOBBIE METOMIBI.

MHTepakTHBHBIE METO/IBI

HutepakTuBHOE 00ydeHHE IOCTPOCHHO Ha B3aUMOAEHCTBUM BCeX 00y4alOIUXCsl, BKIIOYas Ileiarora. Tu METOAbl Hauboee
COOTBETCTBYIOT JITYHOCTHO OPHEHTUPOBAHHOMY TIOJIXOTY, TaK KaK OHHM MPEAIOJaraloT KOJUIEKTUBHOE, 00y4YeHHe B COTPYIHHIECTBE,
npuueM U o0ydJaroIuiics ¥ meaaror sSBISI0TCS cyObekTaMu yueOHoro npolecca. Ilegaror yaiie BRICTYIAET JIMIIb B POJIU
opraHu3aTopa nporecca 00y4eHusl, JInAepa rpymIbl, CO3AaTeNsl YCIOBHHI Ul HHUIUATUBEI ydamuxcs. IHTepakTHBHOE 00yueHne
OCHOBAHO Ha IIPSIMOM B3aMOJEHCTBUY YYAIIUXCSI CO CBOUM OIIBITOM U OIIBITOM CBOHUX APY3€H, Tak Kak OOJBIIMHCTBO HHTEPAKTUBHBIX
yIIpaXHEHHH 00paIaeTcs K OMBITY CaMOT0 yJallerocs, mpuieM He ToJbKko yueOHoMy. HoBoe 3HaHUe, ymMeHue popMupyeTcst Ha
OCHOBE TaKOTI'0 OIIBITA.

Knaccuukanust ”HTEpaKTUBHBIX METOJOB O0yIEHUS

1. TBop4eckue 3a1aHuUs,

2. PaGoTa B MaJIbIX TpyNmax,

3. Obyuaromue Urpsl:

1) poneBsie, 2) aesoBbie, 3) 00pa3oBaTEIbHEIC,

4. Hcnonp30oBaHue 0OLIECTBEHHBIX PECYPCOB

1) mpurnameHue crenuanicTa, 2) SKCKypCHH,

5. CounainpHble MPOEKTHI: 1) COpeBHOBaHMS, 2)BBICTABKH, CIIEKTAKIX U T.J.

6. PazmuHKkH (pa3nu4HOTo poza),

7. I3yueHue u 3aKkpelieHre HOBOro HH(OPMAaIOHHOIO MaTepraa:

1) uHTEpaKTUBHAS JIEKIHS,

2) y4eHUK B POJIU YUHUTETI,

3) paboTa ¢ HarJIsAHBIM IOCO-0HEM,

4) KaxIbplid YUUT KaXKIO0TO,

5) UCNOIb30BAHUE U aHAIU3 BUJEO-, ayAUO-MaTEPHUAIOB, 6) IpaKkTUUecKas 3a1a4a, 7) kelic-meTon; 8) pa3dop curyauuii  u3
HPAaKTHKN YJaCTHHKA,

8. Pabota ¢ noxymeHTamu: 1) cocTapieHue JOKYMEHTOB, 2) IUCbMEHHAs paboTa 10 000CHOBAHUIO CBOEl  mo3uiuuy,




9. O6cyxkeHHe CI0XKHBIX U AUCKYCCUOHHBIX IIPo0i1eM
10. TectupoBanue, 5K3aMeH C MOCIEIYIOMNM aHAIN30M PE3yIbTaTOM

B npaxTuke nmpenogaBaHus JUCHUIUIMH MaTeMAaTHYECKOTO KA TPUMEHSIOTCS HHTEPaKTUBHBIE (POPMBI 00YUEeHNS, KOTOPHIE
o0ecre4ynBaroT eJaroruieckoe B3auMo 1eiCTBHE MPEroiaBaTells U CTYIEHTOB.

JIns pereHus BOCIUTATENbHBIX W YI€OHBIX 33/1a4 CIONB3YIOTCS CIIEAYIONINE HHTePAKTUBHBIE (JOPMBI: HHTEPAKTHBHAS YKCKYPCHS,;
UCIIOJIb30BaHKE KeHC - TEXHOJIOTHI; IPOBEICHHE BUICOKOH(PEPEHIINH; KPYTJIbIA CTOJ; MO3TOBO IITYpM; 1e0aThl; GOKYC — TpyIIa;
JIETIOBBIE U POJIEBBIE UIPHI; aHAJIM3 KOHKPETHBIX NMMPAKTHYECKUX CUTYalNi; yueOHbIe TPYMIIIOBEIe AUCKYCCUH; TPEHUHTH.

YMmernoe npuMeHeHHe METO/I0B M IPUEMOB aKTHUBHOW U HHTEPAKTHUBHOM (hOpM MPOBEACHHUS 3aHATHH 103BOJISIET (POPMHUPOBATH
MIO3HABATENIbHBIH HHTEPEC 00yJIaIOMINXCS € IEbI0 TOCTIKEHHSI ONIPEACTEHHBIX y4eOHO-BOCTIUTATENbHBIX [eJIel W BBIIOITHEHUS
00pa3oBaTebHbIX 3a/1a4.

Y4eOHO-MeTOANYECKHE MaTePHAIBI ISl CAMOCTOSTENBEHOM padoThl 00yJaOIMXCsl U3 YUCIa MHBATUIOB U JIUI C OTPAaHNYEHHBIMU
BO3MOKHOCTSIMU 3710POBBSI:

1) yueOHO-MeTOANYECKHIE MAaTEPHAIIBI TSI CAMOCTOSTEINEHOM PadOTHI IPEAOCTABIIIOTCS B opMax, alallTHPOBAHHBIX K
OTPaHUYEHHSM UX 37I0POBbSl H BOCIIPHATHS UH)OPMAIHH;

2) ISt UL C HapYIIEHUSIMH 3pEHHS: B IIeYaTHOH GopMe yBeMueHHBIM PUPTOM, B HOpME IIEKTPOHHOTO JOKYMEHTa, B hopMe
ayauodaiina;

3) Anst ML ¢ HApYIICHUSIMU CITyXa: B TIeYaTHOH (hopme, B OopMe 3JIEKTPOHHOTO JTOKYMEHT;

4) nid Ui ¢ HapyIIEHUSAMH OIIOPHO-IBUIATEIbHOTO almapara: B IIe4aTHOH ¢popme, B popMe 3IEKTPOHHOTO JOKyMeHTa, B opme
aynuodaiina.

IIpuMevanue: TaHHBIN TIEPEUYCHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTUHICHTA 00Y4aIOIUXCSL.
IpexycmarpuBaercs obecrieyenne 00yJarOmUXCsl HHBAIUAOB 1 JIMI C OTPAaHUIEHHBIMH BO3MOKHOCTSIMH 37I0POBbSI IIEYATHBIMHU U
AJIEKTPOHHBIMU 00pa30BaTEILHBIMU pecypcamMu B (hopMmax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 370POBBSI.

CTyAeHTHI ¢ OrpaHHYeHHBIMU BO3MOKHOCTSIMHU 3/I0POBbS, B OTIIMYHE OT OCTAIBHBIX CTYAEHTOB, UMEIOT CBOH CHeU(pHUIECKIe
0CcOOEHHOCTHU BOCIIPUATHS, NlepepaboTku MaTepuana. ITondop u pazpaboTka yueOHBIX MaTepHANIOB IPOU3BOAUTCS C YIETOM
3a00NeBaHMsL: JJIsI CTYICHTOB C HAPYIICHUSAMH ClTyXa HH(pOpMAaNus MPeI0CTaBIsIeTCs] BU3yalbHO, C HAPYLICHHSIMH 3PSHUS -
ayAuallbHO, HallpUMep, C UCIIOIb30BAaHUEM IIPOrPAMM-CHHTE3aTOPOB PEUH I € IOMOIIBIO TH(IIO-UH()OPMALIIOHHBIX YCTPOHCTB.
Jnst 0cBOGHUS AUCUMIUTMHBL  HCIIONB3YIOTCS JIEKIIMOHHBIE ayTUTOPHH, OCHAIIEHHBIE JOCKaMH JUIsl TUCbMa, MYJIbTHUMeJHIHHOE
000pyI0BaHUE: IIPOEKTOP, IPOEKIIMOHHBIH KpaH.

Jly1s mpoBeIeHNs] CEMUHAPCKUX (MIPAKTUYECKUX ) 3aHATHH - MYJIbTUMEIUITHOE 000pyJ0BaHKE: IPOEKTOP, IPOEKIIUOHHBII SKpaH.
OcBoeHNe AUCUUIUTIHBI HHBATUIAMH | JIUIIAMH € OTPaHMYSHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI OCYIIECTBISIETCS C UCTIOIb30BaHUEM
CpencTB 00yueHHUs OOIIEro U CleNUalIbHOrO Ha3HauCHUs: 1)IeKIMOHHAs ayJUTOPUS: MyJIbTUMEIUIHHOE 000Py10BaHHUE, UCTOUHUKHU
MIUTaHUS JUIS HHAWBUIYAIBHBIX TEXHHYECKUX CPEICTB; 2)ydeOHast ayIUTOPHS sl IPAKTHIECKHUX 3aHATHH (CEMHHApPOB)-
MYJIbTUMEANHHOE 000pyI0BaHuE; 3)ayIUTOPHUS IS CAMOCTOSTENIbHOM paboThl: CTAHAAPTHBIE pabOYHe MECTa C TIEPCOHATLHBIMH
KOMITbIOTEpAaMH. B KaXk10ii ayANTOpUH IPETyCMOTPEHO COOTBETCTBYIOLIEE KOJINIECTBO MECT IS OOYYAIOIIUXCS C YYETOM
OrpaHUYEHUH UX 310POBBSI.

Jnst 00y9aromuxcsi ”HBAJIUAOB H JIUI C OTPAaHHYEHHBIMU BO3MOXKHOCTSMH 3JJ0POBbS IIPEIYCMOTPEHO O0OCTY)KHBAHHE T10
MexOonbnuorednomy abonementy (MBA) ¢ XabapoBckoii KpaeBoO# crielaaIn3upoBaHHON OMOIHOTEeKOH i ciienbix. [1o 3ampocy
nonb3oBateneid HTH WHBanMIoOB 10 3peHNI0, OCYIIECTBISIETCS HHPOPMAMOHHO-0HOIMOTEYHOE 00CTy>)KUBaHNE, TOCTABKA H BhIIa4a
JUIA pa6OTbI B YUTAJIbHOM 3aJIC KHUT' B CIICUAJIU3UPOBAHHBIX Q)opMaTax JJIs1 CIICIIBIX.




OueHouHBIe MaTepHAIBI IPU (GopMUPOBaAHUH PAGOYNX MPOrPaMM

AMCUHUIIMH (MoyJieil)

HanpasJjienue noAroToBKM / cneuuanbHocTh: CTPOUTENBCTBO JKEIE3HBIX 10POT, MOCTOB U TPAHCIOPTHBIX

[podnas / cnenmaausanus:

JAucuuninna:

TOHHENEHN

CKHUM COCTOAHHEM KCIIC3HOJOPOKHOI'O IMyTHU

Bricmas MmaTemMaTrka

®opMupyemMbie KOMIIETEHIIHH: OIlK-1

MOCTBI, CTpOI/ITeJ'IBCTBO MarucCTpajJbHbIX JOPOT, praBJ’IeHI/Ie TCXHHUYC-

1. Onucanue nmoka3arteJieil, KpUTEPHEB M KA OLEHUBAHUS KOMIEeTEeHIH .

Ilokazarenu u KPUTCPHUU OLICHHUBAHUA KOMHCTGHHI/Iﬁ

OOBEKT OLIEHKHU

YpoBHU CHOPMUPOBAHHOCTH KOMITCTEHITHIA

Kpurepuii orieHuBanus
pe3ynpTaToB 00yUeHUs

OO0yuaromuiics

Huskuii ypoBeHb

Bricokuii ypoBeHb

IToporosslii ypoBeHb YpoBeHb pe3yNbTaToB 00ydeHHs
[ToBbIlLIEHHBIN YPOBEHB HE HUXE IOPOTrOBOr0

[ITxans! oLleHUBAHUS KOMIIETEHIUHI MIPU CAade SK3aMEHa WIX 3a4€Ta C OLIEHKOU

JocTuruyTslil ypo-
BEHb pe3yjbTaTa
o0yueHust

XapakTepucTHKa yPOBHS CPOPMUPOBAHHOCTH KOMIIETCHIMH

IIIxana oneHBaHUA
OK3aMeH WIN 3a4eT C
OILICHKOH

Huszkuit
YPOBCHb

OO0yuaroimuics:

-00HapyXXun TpoOensl B 3HAHUSAX  OCHOBHOTO  y4eOHO-
MIPOrPaMMHOTI0 MaTepHana;

-JIOMTyCTHJI TIPUHLUIHATIBHBIE OMIMOKH B BBITIOJIHEHUH 3a/IaHUM,
MIpeyCMOTPEHHBIX POTrpaMMOii;

-HE MOXET MPOJIOJKUTh OOYYeHNE WITH MPHUCTYIUTH K Tpodeccu-
OHAJIBHOM JISATEIBHOCTH M0 OKOHYaHHUHU MPOTrpaMMbl 03 JIOMOTHUTEb-
HBIX 3aHSITUI 10 COOTBETCTBYIOIIEH NUCIUILIIMHE.

HeynosnersopurensHo

[Toporossiii
YpOBEHb

OO0yuaromuiics:

-00HapY>KUJI 3HAHUE OCHOBHOTO Y4e€OHO-TIPOTPaMMHOIO MaTepHa-
jia B 00bEMe, HeoOXOAMMOM JUIsl JalibHekIIeld y4eOHOM U npeacTosiei
npodeCCHOHANBHON AEATENBHOCTH;

-CTIPaBJIIETCSl C BHINIOJTHEHUEM 3aJlaHui, TPeayCMOTPEHHBIX MPO-
rPaMMOM;

-3HAKOM C OCHOBHOHM IUTepaTypol, peKOMEHJOBAaHHOW paboueit
MPOTrPaMMOM AUCLUIIINHEL,

-JIOITyCTHJI HETOYHOCTH B OTBETE HA BOIPOCHI ¥ TIPH BBIMOJIHEHHN
3aJaHdi M0 y4eOHO-IIPOrpaMMHOMY MaTepHaly, HO o0yiazaeT Heo0Xo-
OUMBIMH 3HAHUSMH IJIS1 UX YCTPAHEHMS IO PYKOBOJCTBOM IIPENOaBa-
Tesl.

Y 10BJIETBOPUTENBHO

IToBEIIEHHBIN
YPOBEHB

OOyuaromuiics:

- 0OHapY KU TIOJIHOE 3HAHHWE YIeOHO-TIPOrPaMMHOTO MaTepHara;

-YCIIELIHO BBIIOJHUI 33aJJaHus, IPEeIyCMOTPEHHBIE IPOrPaMMOii;

-yCBOWJI OCHOBHYIO JIUTEparypy, PEKOMEHIOBaHHYIO paboueii
MPOTPaMMOM JUCITUTLITHEI,

-OKa3ajl ~ CHUCTEMaTW4eCKMHd  XapakTep 3HaHWKA  ydeOHO-
MPOTPaMMHOI'0 MaTepuaa;

-croco0eH K  CaMOCTOSITEILbHOMY IOTIOJIHEHHIO 3HAHUH 10 y4uel-
HO- MPOrpaMMHOMY MaTepuany ¥ OOHOBJICHHIO B XOJ¢ JajibHEHIICH
yueOHOI paboTHI ¥ MPOPECCHOHANBHON e TETLHOCTH

Xopomo




Bricokuit
YPOBEHD

OO0yuarommuiics:

-00Hapy>KUJI BCECTOPOHHHUE, CUCTEMATUIECKUE U TTyOOKHe 3HAHUS
yueOHO-IPOrpaMMHOT0 MaTepraa;
-yMeeT CBOOOJHO BBINOJHATH 3aJaHMs, MPELyCMOTPEHHBIE IPO-

rpamMmmoi;

-03HaKOMUJICS C JIONOJHUTEIHHOM JINTEPATypOii;

-yCBOWJI B3aMMOCBSI3b OCHOBHBIX MOHSATHIA JUCIWIUIMH U WX 3HA-
YeHue I IPUOOpETEHUS IpodheCcChu;

-MIPOSIBIJI TBOPYECKHUE CIIOCOOHOCTH B MOHUMAaHHUU Y4eOHO- TpO-

TpaMMHOTO MaTepHaa.

OTan4HO

Onuvcanue IIKal OlCHUBAHUS
KommereHuyu 06yqa}0mer 0CA OLICHUBACTCA CJIICAYIOIUM 06pa30M:

IInanupyemslit
YpOBEHb
pe3yNIbTaToB
OCBOEHUS

COI[ep)KaHI/Ie HIIKaJIbl ONCHHUBAaHUA
JOCTUTHYTOT'O YPOBHS pE3yJibTaTa O6y‘IeHI/I$l

HeynosnerBoputenbsHo
He 3aureno

Y 10BIIETBOPUTEIIHHO
3adreHo

Xoporiio
3adTeHo

OTan4HO
3aureHo

3HaTb

HecmocobrocTh 00y4a-
IOLIErocst caMocCTos-
TEJIBHO TPOAEMOHCTPH-
pOBaTh HAJMYUE 3HAHUI
IIPU PELICHUU 3aJaHuH,
KOTOpBle OBUIM TIpen-
CTaBJICHBI IpEnoJaBaTe-
JIEM BMECTE C 00pa3iom
WX PeUICHUSI.

OOyyvaromuiicss  CcIoco-
OcH CaMOCTOSITETILHO
HPOJEMOHCTPHPOBATH
HaJu4Me 3HAaHUA 1OpHU
pellieHnH 3aJaHuil, KO-
TOpBIE OBUIM TIPENICTaB-
JeHBl  TIpPEToJaBaTeIeM
BMECTe C 00pa3loM HX
peLIeHus.

OOywaromuiicss  Je-
MOHCTpPHUpPYET  CIIO-
COOHOCTh K CaMOCTO-
SITEIBHOMY ~ IIpUMe-
HEHUIO

3HaHUH Npu
peUIeHUN  3aJlaHui,
AQHAJIOTUYHBIX  TEM,
KOTOpBIE  Tpe/CTaB-
JISUT TIpEeTIOAaBaTeNb,
U TIPH €ro KOHCYIb-
TaTUBHOM MOAJECPIKKE
B YacTH COBPEMEH-
HBIX TIPOOIIEM.

OOyvaromuiics  1€MOH-
CTpPHUPYET CIOCOOHOCTh K
CaMOCTOSITETIBHOMY — IIPHU-
MEHEHHUIO 3HAaHUWA B BBI-
O6ope crnocoba peleHus
HEU3BECTHBIX 501041 HE-
CTaHJAPTHBIX 3aJaHui U
npu KOHCYJIbTATUBHOU
MOJIEP’)KKE B YaCTH MEXK-
JUCUUIUINHAPHBIX CBSI3EHl.

YMeTs

OtcyTrcTBHE y 0OO0y4aro-
IIEr0CsI  CaMOCTOSITENb-
HOCTH B TNPUMECHEHUHU
YMEHUIl MO0  HCIOJb30-
BAHHUIO METOLOB OCBOE-
HUS  y4eOHOW JMCIIHU-
IJIAHEL

OOyyvaromuiicss J1I€MOH-
CcTpHUpyeT CaMoCTOSI-
TEJIBHOCTh B TIPUMEHE-
HUM YMCHHUH pEIICHUS
yueOHBIX  3aJaHuil B
IIOJIHOM COOTBETCTBUHU C
o0pasiom, JAHHBIM
MpenoaBaTeyiemM.

OOyuatomuiicst mpo-
JIEMOHCTPUPYET ca-
MOCTOSITENIFHOE TTPHU-
MEHEHHE yMEHUH
pelieHuss  3a7aHui,
AQHAJIOTHYHBIX  TEM,
KOTOpBIE  IPENCTaB-
JISUT TIpEeToiaBaTeNb,
U MIPH €T0 KOHCYIIb-
TaTUBHOM MOAJICPIKKE
B YacTH COBpPEMEH-
HBIX TIPOOIIEM.

OO0yuarormuiics IEMOH-
CTPUPYET CaMOCTOSTENb-
HOE€ IIPUMEHEHUE YMEHHU
pEelIeHnsT  HEW3BECTHBIX
WIM HECTAaHJApTHBIX 3a-
JIAHUW M TIPU KOHCYJIbTa-
THBHOM MOAJEp)KKE Ipe-
MIO/IaBaTeNsl B YaCTH MEXK-
JUCLHHUIIIIMHAPHBIX CBS3EH.




Bnanets

HecnocobHocTh  camMo-
CTOSATEIBHO  IPOSBUTH
HaBBIK PCHICHUSA  T0-
CTaBJICHHOM 3amadd 110
CTaHIapTHOMY 00pasiy
IIOBTOPHO.

OOyyaromuiicss JIeMOH-
CTpUpyeT €aMocCTosI-
TENBHOCTL B MPUMEHE-
HUM HaBbIKa MO 3aJ[aHH-
SIM, PpeIIeHUE KOTOPBIX
OBLTO TTOKa3aHO IIPEIIO-
JaBareseM

OOyuaromuiicss  Je-
MOHCTPHPYET CaMoO-
CTOSATENBHOE TpUME-
HEHUE HaBBIKA pellie-
HUS 3aJaHui, aHaJo-
THYHBIX TEM, KOTO-
pbie TIPEJICTABIISLIT

OOyyaromuiics  JIEMOH-
CTPUPYET CaMOCTOSTENb-
HOE INPUMEHEHUE HAaBBIKA
pelIeHnsT  HEW3BECTHBIX
WM HECTaHJAPTHBIX 3a-
JaHUA U TPU KOHCYJIbTa-
TUBHOM MOJNEPXKKE IIpe-

mpernoJiaBarenb,  U|MOJABaTeNsl B YaCTH MEX-
MPH €ro KOHCYJbTa-|TUCIUILTUHAPHBIX CBSI3CH
TUBHOW TOJJICPKKE B
YacTH COBPEMEHHBIX
pooIeM.

2. IlepeyeHb BONMPOCOB U 32124 K IK3aMeHaM.

[IpumepHBIit EpedeHb BOMPOCOB K 9K3aMeHy. 1 ceMecTp.
Komnerenuus OIIK-1:

CoNor~wNE

11.
12.
13.
14.

15.

16.

17.

18.
19.
20.
21.
22.

23.

24.

25.

26.
27.
28.
29.
30.
31.

Marpuiibl, BUBI MaTpUll, AEACTBUS HAJ HUMH, UX CBOMCTBA.

OOpaTHast MaTpuia. AJITOPUTM HaXOXKIECHUS OOpaTHON MaTPUIIBL.

Onpenenurenu |, 11 u 11l mopsinkoB, mpaBuia WX BEIYHCICHHS, CBOMCTBA OTIPEICTUTEICH.

MuHop u anrebpanveckoe IOTOJTHEHHe, TeopeMa Jlamraca. Berancnenue onpeaenuTeneii N-ro mopsiaka.
CucTeMbl THHEHHBIX anreOpandecKuX ypaBHEHHUH, OCHOBHBIC TIOHSTHSI.

MartpuuHbIii METOJ] PEILICHUs] CHCTEM JIMHEHHBIX aNreOpandecKiX ypaBHEHHM.

Meton Kpamepa perreHust cucteM JIMHEHHBIX alreOpanveckux ypaBHEHHH.

Merton ['aycca pelieHus cCCTEM JTHHEHHBIX alreOpandecKuX YpaBHEHHH.

BexTopsl, onepannu HaJl BEKTOpaMHU B KOOPIUHATHOM U T€OMETPHUYECKOM BHUJIE, CBOMCTBO OIEpanuii Hal BEKTO-
pamu.

. Koopaunats! BekTopa, KOOpAMHATEI CYMMBI IBYX BEKTOPOB, KOOPAMHATHI IPOU3BEICHUS BEKTOPa Ha YHMCIIO U UX

CBOICTBA a IPSIMOYTOJILHON CUCTEME KOOpAUHAT. J[i1Ha oTpe3ka.

KoopauHatsl To4kH, AenAIIed OTPE30K B TaHHOM OTHOILICHUH.

CkassipHOE IPOU3BEACHUE BEKTOPOB, CIIOCO0 €ro HaX0XKJICHHUSI, CBOMCTBA CKAJSIPHOTO IIPOU3BEICHUS.

VYToI MexKIy BEKTOpaMH U crtocod ero HaxoxkaeHus . [Ipu3Hak nepneHauKyISpHOCTH BEKTOPOB.

BekropHoe npon3BeieHne BEKTOPOB, CIIOCO0 €ro HaXOoXKJICHHUsI, CBOMCTBA BEKTOPHOTO Tpou3BeeHus. [Ipu3Hak
KOJUIMHEAPHOCTH BEKTOPOB.

CMemmaHHOe MPOU3BE/ICHUE BEKTOPOB, CIIOCO0 €T0 HAXOKACHHUS, CBOMCTBA CMEIIAHHOTO Mpou3BeaeHus. [Ipu3Hak
KOMIUIAHAPHOCTU TPEX BEKTOPOB.

OOuiee ypaBHEHHE MPSIMOM Ha IUIOCKOCTH U €T0 UCCIIEIOBAHUE B 3aBUCUMOCTH OT KO3 HUIKEHTOB. Y paBHEHHE
MPSMOM Ha IJIOCKOCTH € 33/1aHHBIM YTIIOBBIM KO3 (UIIMEHTOM.

VYpaBHeHHS TIPSMON Ha TUIOCKOCTH, TIPOXOSIIEH Yepe3 JaHHYI0 TOUKY C IAHHBIM YTJIOBBIM KOA(DOHUIINEHTOM.
VYpaBHEHHE y4Ka NPAMBIX Ha MJIOCKOCTH.

VYpaBHEeHHs NPSIMOH HA INIOCKOCTH, IPOXOAAIIEN Yyepe3 JBE NaHHBIX TOUKH.

YpaBHeHUs IPSIMOI HA IIJIOCKOCTH «B OTpe3Kax». PacCTosiHME OT JaHHON TOUKH J10 NIPSIMOM.

VYron Mexay IByMst IPSIMBIMH Ha TJIOCKOCTH, 33JJaAHHBIMU YPaBHEHHSAMH C YTIIOBBIM KOA(PPHUIIUEHTOM.

VYcnoBus napamienbHOCTH U IEPIEHANKYISIPHOCTH IBYX MPSIMBIX Ha IUNIOCKOCTH.

O6miee ypaBHEHUE KPUBBIX BTOPOTO Mopsiaka. KaHoHHUecKoe ypaBHEHHE OKPYKHOCTH, aHAJIU3 €r0 YpaBHEHHS B
3aBHCHMOCTH OT €r0 IIapaMeTPOB.

Kanonnueckoe ypaBHEHHUE JUINIICA, AaHAINU3 €T0 YPABHEHUS B 3aBUCUMOCTH OT TapaMeTpPOB. DKCLIIEHTPUCUTET
SIUINAIICA.

Kanonneckoe ypaBHeHUe TUIepOOIbl, aHAIIU3 €r0 YPaBHEHUS B 3aBHCUMOCTH OT MapaMeTPOB. JKCIEHTPHCUTET
TUIepOOoITHL.

Kanonnueckoe ypaBuenue napadosnsl. Jupekrpuca napabonsl. Pacnonoxenue napaboisl B cicTeMe KOOPIUHAT B
3aBHCHMOCTH OT ITapaMETPOB.

YpaBHEHUE III0CKOCTH, IPOXOAALIEH Yepe3 JaHHYIO TOUKY IEPIEHIUKYISIPHO JAHHOMY BEKTODY.

O6miee ypaBHEHHE IIIOCKOCTH M €T0 UCCIeJ0BaHUE MPU Pa3IMYHbIX 3HAUeHUSIX KoaduuueHtoB A, B, C, D.
YpaBHEHHE TUIOCKOCTH B IIPOCTPAHCTBE, IPOXOAALIEN Yepe3 TPH JaHHbIE TOUKH.

YpaBHEHHE IUIOCKOCTH «B OTPE3KAXN.

Hanpasnstoiue KOCHHYChI IPSIMON B TIPOCTPAHCTBE.

YTroa Mexay IIIOCKOCTAMU. Y CIIOBUE MAPAIIIENBHOCTH U MMEPIIEHIUKYJIAPHOCTH IIIOCKOCTEM.
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32. PaccTosiHUE OT TOYKH JI0 IFIOCKOCTH B MTPOCTPAHCTBE.

33. KaHoHHMueCcKO€e ypaBHEHHUE MIPSAMOI B IIPOCTPAHCTBE.

34. YpaBHeHHE MPSAMOH B IPOCTPAHCTBE, MPOXOASIICH Yepe3 JBE JaHHbBIE TOUKH.

35. OoOmiee ypaBHEHHE IPSIMO# B IPOCTPAHCTBE M €0 MePeXx0/] K KAHOHUYECKOMY BUY.

36. Yroi Mexy IpsMBIMU B IPOCTPAHCTBE. Y CIIOBHUS MTAPAJUICITBHOCTH M IEPIICHIUKYIIIPHOCTH TIPSMBIX B TIPO-
CTpaHCTBE.

37. Yroa Mexay npsMOH U IIIOCKOCTBIO, YCIOBUS MapajlieIbHOCTH U TIEPICHANKYISIPHOCTH NPSIMON M TUIOCKOCTH.

38. dyHknws, crocoObl 3a7aHus QYHKIMH, OCHOBHBIE CBOMCTBA (PYHKIUH (YETHOCTH, MOHOTOHHOCTb, TICPHONY-
HOCTB, OTPAaHHYEHHOCTD ).

39. Ilonstue obpatHoii GyHKINH, SiBHBIE U HesiBHBIE yHKUMU. [lonsaTre cnoxxnort pynkuuu. Knaccuduranums
(hyHKIHIA.

40. OcHOBHBIC dJIEMEHTapHbIC (PYHKITUH, UX CBOUCTBA U TpadUKH.

41. Tlpenen hyHKIMHU B TOUKE U HA OecKOHEUHOCTH. [I0HATHE OJHOCTOPOHHUX TPEACIOB.

42. BeckoHEYHO MalTbie U OECKOHEUHO OOJbIIMEe (DYHKIIMH U MX CBOMCTBA, CBA3b MEKY HUMH.

43. OCcHOBHBIE CBOWCTBA MPEENOB (DYHKIINH.

44. 3ameuaTenbHble mpeaensl. Yucio e.

45. HemnpepsiBHOCTH PpyHKIIMK B Touke. CBOHCTBA ()yHKUUI, HEMPEPHIBHBIX B TOUKE.

46. HenpepsiBHOCTH (pyHKIMU Ha oTpe3ke. CBoicTBa QYHKIMH, HEITPEPBIBHBIX HA OTPE3KE.

47. Touku pa3pbiBa U UX KIACCH(UKAIIHSL.

[IpumepHBIi TEpedeHb BOMIPOCOB K 3a4€Ty. 2 CEMECTP.
Komnerenuus OIIK-1:

1. ITpousBoaHas GYyHKIIMH B TOUKE M €€ reoMeTprueckuii cMbIici. KacaTtensHas k kpuBoii y = f (X) 1 eé ypaBHeHHe B
TOYKE X,. DU3NYECKHI CMBICII IPOU3BOIHOM.
2. CBsi3b HETIpEPBIBHOCTH U MU depeHInpyeMocTy GyHKInU B Touke. [IpuBennute npumeps! quddepeHInpyeMbIx

¢yukuuii. [Ipon3BoaHbIe BBICIINX MOPSAKOB. MeXaHMYECKHH CMBICT TPOU3BOIHON BTOPOTO MOPSI/IKA.

[Nopsimox BeIYHCIEHUS TPOM3BOJHON (PYHKIIMH IO OMPEACICHUIO Ha S3bIKE «IIPUPAILCHH.

[Ipasuna muddepennmpoanns pyakmuii. [Ipasuno quddepeHnnpoBanus cIoKHOW GYHKITUH.
[IponsBoaHast MOKa3aTenbHOM U JoTapuMUIECKON (PYHKIIHH.

[Ipou3BoaHAas CTETIEHHON U CTENIEHHO-TIOKA3aTENbHOW (DYHKIIUH.

. Teopema o nuddepernmupoBannu oopatHoii pyHKINH. [[pON3BOAHAS TPUTOHOMETPHUIECKHUX M OOPATHBIM MM

(hyHKIHHA.

Nookow

8. Huddepennman pynxnun. Corictea auddepennunana dpyaxkuun. MaBapuantaocts popmer auddepenimana.
[Monsitie o quddepenimanax BICHIAX MOPSIKOB.

9. OcHoBHble TeopeMbl quddepennuansHoro ncuncnenus (teopemsl Oepma, Poss, Jlarpamxa).

10. [IpaBuno JlonuTans u ero npuMeHeHHe.

11. Bospacraromas u yosiBaromast pyskius. Heo6xoumoe u 10cTaTOYHOE yCIOBUE MOHOTOHHOCTH (DYHKITUH HA
MIPOMEKYTKE.

12. Touku MakcUMyMa U TOYKH MUHUMYMa QYHKIHH. DKCTpeMyMbl GYHKINH. JIOKaTbHBI MUHUMYM (MakCUMyM) U
rIo0AEHBI MUHUMYM (MakCHMYyM) (YHKITHH.

13. Heo6xomumoe ycnoBue akcTpemMyma GyHKIuH. [lepBoe U BTOpoe JOCTaTOYHOE YCIOBUE IKCTpeMyMa (QYHKITUH.
[opsinokx HaxOXaEHHS SKCTpeMyMa (QYHKLIUH.

14. Haubonbiee 1 HanMeHbllee 3HaUeHNE (YHKIIMU HA OTPE3Ke.

15. Brimykimast u BoruyTtast QyHKIus. JlocTaTOUHBIN NPU3HAK BHITYKIOCTH (DYHKIIUH.

16. Heobxomumoe u mocratouHoe ycnoBue nieperuda rpaduka ¢pyaknud. [lopsgok uccnenoanus GyHKIUA HA BBI-
MYKJIOCTb.

17. AcuMIToThl Tpaduka GyHKIUH. Y CIOBHE CYIIECTBOBAHHS BEPTHKAIBLHBIX, TOPU30HTAILHBIX U HAKIIOHHBIX
aCHMITOT (QPYHKIHH.

18. O6mias cxema nccieoBanus QyHKIHUHA U TOCTPOSHHS X TPa(UKOB.

19. [lepBoobOpazHas 1 HeonpeAeNEHHBIN HHTErpal. | 'eoMeTpiuaecKknuii CMBICI HeonpeaeaEHHOTo nHTerpana. CBs3b
MEX]ly HHTETpHUpPOBaHUEM U TUPPepeHIIMpOBaHNEM (DYHKIIHH.

20. Apudmernueckie CBOWCTBa HEONPEACAEHHOTO HHTErpaa (MpaBuiia HHTETPUPOBAHHUS).

21. HaxoxeHue HeornpeqenéHHOro HHTErpajia MeToI0OM HEelTOCPEICTBEHHOTO HHTETPUPOBAHUSI, 3aMEHBI TepEeMeH-
HOH U 110 4acTsIM.

22. Haxoxaenue HeonpeaenéHHOro HHTErpaia oT IpoOHO-palMOHAIEHON (QYHKIIMH, METOJI HEOTPeIeIEHHBIX KO-
(UIHMEHTOB.

23. 3agada o IIomaIu KpUBOJIMHEHHOH Tparennu. [loHsTHE pesena nHTerpanbHeIX cyMM. Ompeeienne onpee-
NEHHOTO MHTErpaa.

24. VYcioBus CyliecTBOBaHU ONpeenéHHOro nuTerpaia. CBOWCTBa onpenenéHHOro HHTerpasa.
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25.

[NousTHE (HYHKIINU ¢ IEPEMEHHBIM BEPXHUM IPEJEIIOM UHTErprUpoBanus. CBOMCTBA QYHKIUH C IIEPEeMEHHBIM

BEpXHHUM TIpefienioM narerpuposanus. opmyna Hetotona-Jleiioauma.

26.
217.
28.

Brruucnenue onpeaenéHHbIX HHTETPaoB 3aMEHOM EPEMEHHON H MO YaCTSIM.
I'eomeTprdeckre MPIIIOKCHHUS HHTETpaia. BeraucieHue ionanei miockux Gpuryp u 00-EMOB T BpaIlieHUS.
HecoOcTBeHHBIC HHTETPATTBI.

29. KomrutekcHble yncna. Anredpandeckast popMa KOMIUIEKCHOTO uncia. JledcTBHs Hal KOMIUIEKCHBIMU YUCIIaMU B
anredpanveckoit popme.

30. Tpuronomerpuieckas GopMa KOMIUIEKCHOTO Yncia. JIeWCTBHS Ha/l KOMIDICKCHBIMU YUCIIAaMH B TPUTOHOMETPH-
gecKoi opme.

31. Pemenue nuddepeHnnansHOr0 ypaBHeHusI, o01re u yacTHble pemenust. 3agada Kommu. [Topsaok auddepeniu-
AIBHOTO YPaBHEHUSI.

32. uddepeHuunansHple ypaBHEHUS IepBOro nopsaka. ['eomerpudeckuii cMbIci pemenus auddepeHImaabHOro
ypaBHeHus. Bunsl nuddepeHnnanbHbIX ypaBHEHHH TIEPBOTO MOPSIKA.

33. Pemenne nuddepeHnnanbHpIX ypaBHEHUH MIEPBOTO MOPSAAKA C pa3AeIEHHBIMU U PA3JIEISIONIMMUCS ITEPEMEHHBI-
M.

34. OgHopoaHas QYHKIMS CTETIEHH K ¥ HyJeBoi cteneHn. OnHopoansle auddepeHnnanbaple ypaBHEHUS U UX pe-
LICHUE.

35. Jlunelinble nuddepeHIManbHbIe YpaBHEHHSI IEPBOTO MOPSIKA U UX pemenne. Meron bepHym.

36. YpaBHeHuUs1 bepHYIITN 1 METOJ] X PEIICHHUS.

37. YpaBHeHHS BTOPOTO MOPSAKA, JOMYCKAIOIINE MIOHMKCHUE TTOPSAKA U UX PEIICHHS.

38. Onuoponnble qudhepeHInalIbHbIe YpaBHEHUS BTOPOTO OPSAKA C MTOCTOSTHHBIME KO3 (DHUIIMEHTAMHA U HX pellie-
HUe. XapaKkTepruCTHIEeCKOe YpaBHEHHE.

[IpumepHBIH IepedeHb BOMPOCOB K IK3aMeHy. 3 ceMecTp.
Komnerenuus OIIK-1:

o gakrowbdhdpE

o

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.

Onpenenenue GyHKINUN HECKOIBKUX EPEMEHHBIX.

Omnpenenenne GyHKIUU ABYX TepeMeHHbIX. O0nacTp onpeneneHus u rpaduk GyHKINUN IBYX IEPEMEHHBIX.
YacTHOe U [T0JIHOE NpUpPAIeHUH (YHKIUH JIBYX EPEMEHHBIX.

YacTtHble IpOU3BOIHbIE (PYHKINU ABYX MEPEMEHHBIX U UX T€OMETPUUECKHI CMBICII.

[Tonuerit tuddepenmman GpyHkun 1ByX nepeMeHHbix. ['eomerpuueckuit cmbica nuddepenimana GpyHKIuu
JBYX IIEPEMEHHBIX B TOUKE.

Touku skcTpeMyMa QyHKIMU ABYX NepeMeHHbIX. JIOKaIbHBIN U I1006aIbHbIN SKCTPEMYM (YHKITHH
z=fxy).

Heo6xoanmoe ycioBue s3xkcTpemyma GpyHKIMY z = f(x,y). KpuTHueckue TOUku U ceyIoBble TOUKH (DYHKIIMU
z=fxy).

JlocTatouHoe yciaoBUe 3KcTpeMyMa QyHKIUH z = f(x, y).

YacTHble MPOU3BOIHBIE BTOPOIO MOpAAKa QYHKIUU z = f(x,y).

HccnenoBanue GyHKIMH z = f(x,y) Ha SKCTPEMYM.

3asava o BRIYUCIEHUH 00BEMA HMIMHApUYecKoro Tena. OnpeneneHne JBOMHOro nHTerpaia.

CaolicTBa 1BOMHOrO MHTErpaia. [IpaBuio BeuucieHns JBOMHOrO nHTErpaia. IloBTopHbIe MHTErpaIbl.
[TonsapHeie koopauHaThl. CBSA3b MEXKIY HNOJSPHON U NPSAMOYTOJIBLHOM cHCTEMON KoopauHaT. Beipakenue
JBOMHOTO MHTETpaja B NOJSPHBIX KoopauHaTax. [IpaBuiio npeobpazoBaHus ABOWHOTO HHTErpaia K MOJsp-
HBIM KOOpPJIMHATAM.

Omnpenenenne TpOMHOrO HHTErpaia. 3aadya O BEIYMCIEHUH MacChl HEOTHOPOAHOIO TeEA.

CBolicTBa TPOMHOTO UHTETpaa.

Beluncrnenue TpoHHOTO UHTErpasa IMyTéM CBEICHUS €T0 K TPEXKPATHOMY ONPEAEIEHHOMY UHTErpally.
KpuBonmHelinbie nHTErpana nepporo poaa. CBOMCTBa KPUBOJMHEWHBIX HHTETPAJIOB IIEPBOTO POJIA.
@opMyIIbl ¥ IIPaBUIIA BBIYUCICHUS KPUBOJIUHEHHBIX HHTEIPAJIOB IIEPBOTO POJA.

KpuBonmHelinbie HHTErpaisl BTOporo poaa. CBONCTBAa KPUBOJIUHENHBIX HHTETPAJIOB BTOPOTO POAA.
@opMyIIbl ¥ IIpaBUiIa BBIYUCIECHUS KPUBOJIUHEUHBIX HHTETPAJIOB BTOPOr'O POJA.

[ToBepxHOCTHBIE MHTETPaAJIBI TEPBOIO posa. CBOMCTBA MOBEPXHOCTHBIX MHTErPAJIOB IEPBOTO poOAa.
@opMyIIbl ¥ IIpaBUIa BBIYUCICHUS TIOBEPXHOCTHBIX HHTETPAJIOB IIEPBOTO POJIA.

[ToBepxHOCTHBIE HHTErpabl BTOPOro poja. CBONCTBA MOBEPXHOCTHBIX MHTErPAIOB BTOPOTO poja.
@opMyJIbl ¥ IIpaBUila BEIYUCIECHUS IOBEPXHOCTHBIX UHTETPAJIIOB BTOPOT'O poja.

CkaJisipHbIe U BEKTOPHBIE MOJISI, UX BUJIBIL.

IToBepXHOCTH U JTMHUU YPOBHS CKAIAPHOI'O IOJIA.



27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.

41.
42.
43.
44,
45.
46.

47.
48.
49.
50.
51.

[Tpon3BoHas 1O HAMIPABICHHUIO U (POPMYIIBI €€ BEIYUCICHHUS.

['pamueHT ckaIpHOTO TOJIS U €T0 (PU3UUECKHUI CMBIC]T.

CaoiicTBa rpanueHTa U GOPMYIIbI €0 BEIYUCICHHS.

[ToTOK BEKTOPHOTO MOJISA, €r0 PU3NYECKUIN CMBICI, (POPMYIIBI BEIYUCICHHUS.

JluBepreHuus BEKTOPHOTO 10JIs U €€ CBOMCTBA.

®opmyna Octporpanackoro-I'aycca u pu3nUecKkuii CMBICT IUBEPIeHIIMH BEKTOPHOTO MOJIS.
Hupkynsauus BEKTOPHOTO TOJsS U (OPMYITBI €€ BEIYUCIICHHS.

PoTop BekTOpHOTO 10JISL, €ro (Uu3nuecKuil CMbICI, CBOMCTBA U OPMYJIIbI BHIYUCICHUS.

dopmyna CTokca u 006J1aCTh €€ TPUMCHEHHUS.

ConeHounanbHple, MOTEHUIUAIBHBIE 1 TADMOHUYECKUE TOJIA.

Uucnosoit psa. Yactuunas cymma psiga. [penen ywactuunbix cymm psiga. CBOHCTBa CXOASIIMXCS PSAIOB.
HeoOxonuMelii mpu3HaK CXOAMMOCTH PSJIOB U €T0 CIIE/ICTBUE.

IlepBblii JOCTATOYHBIN IPU3HAK CXOAUMOCTH MOJOXKUTENIBHBIX PsI0B (IIPU3HAK CPaBHEHUS). « DTAIOHHBIC»
psael. [IpaBuno npuMeHeHUs: JOCTaTOYHOIO MPU3HAKA CXOJIUMOCTH MOJIOKUTENbHBIX PSIIOB.

Bropoii nocTato4Hblil IpU3HAK CXOAUMOCTH MOJIOKHUTEIBHBIX PsIOB (BTOPOM IPU3HAK CPaBHEHUS WIH
npee’abHbIA IpU3HaK cpaBHeHus). [IpaBuio npuMeHeHus IpeaenbHOro IpUu3HaKa CpaBHEHUS.
[Tpusnak [lanambepa asist BccaeI0BaHUs CXOAUMOCTH YUCIIOBBIX PS/IOB.

PanukanbHbI U HHTETPATbHBINA TPU3HAK CXOAMMOCTH MOJOKUTENbHBIX PsiioB (mpu3Haku Koim).
3nakouepenyromuecs psabl. [Ipu3HaK cX0aMMOCTH 3HAKOYEpEIyIOUINXCs psaoB (mpu3Hak Jleionuma).
3HaKkonepeMeHHbIe psbl. JlocTaTOYHBINA IPU3HAK CXOAMMOCTH 3HAKOIIEPEMEHHBIX PSI0B.

AOCOIOTHO U YCIOBHO CXOJSIIIUECS PSIIbI U MX CBOWCTBA.

OyHKIMOHANBHBIE psAabl. Touka U 001acTh CXOAMMOCTH (PYHKIIMOHATBHOTO psifa. YacTuuHas cymma yHK-
LMOHAJIBHOTO PsJA.

Omnpenenenue creneHHOro psaga. O61acTb CXOAUMOCTH M PaInyC CXOAUMOCTH CTEIICHHOTO psija.
CxomuMocCTh cTeneHHoro psaa. Teopema AGers.

CBoJicTBa CTENIEHHBIX PSIOB.

Psan Maknopena. Psapg Teinopa.

[TonsTre TpuroHoMeTpuueckoro panaa. Psg @yprse. opmysisl ans onpeaeneHus KodpGUIUEHTOB psiia
Dypse.

[IpumepHBIl TEpedeHb BOIIPOCOB K 3a4€Ty C OLEHKOU. 4 cemecTp.
Kommerenmus OIIK-1:

1. 1. CayuaitHoe coObiTHE, MCTBITaHUE. BHIbl cOOBITHI (IOCTOBEPHOE, HEBO3MOXKHOE, CIIyYallHOE;, COBMECTHEIE,
HECOBMECTHBIE, PABHOBO3MOXHBIE, TTOJTHAS TPYIIA COOBITHH).

2. BeposrHocTb coObiThs. HacToTa coObiTHs. Kiiaccuueckoe onpeieseHue BEpOITHOCTH COOBITHS.

3. CaoticTBa BeposTHOCTH cOOBbITHs. CIIeICTBUS U3 CBOWCTB BEPOSTHOCTH COOBITHS.

4. CrarucTudeckoe onpeselieHie BEpOITHOCTU COOBITHS. [I[puMEHIMOCTh €€ K onpeneIéHHOMY BUIY COOBITHH.

CgoiicTBa.

I'eoMeTpudeckoe onpeneacHrne BEPOSTHOCTH COOBITHS.

Dopmynsl KOMOMHATOPUKY: TIEPECTAHOBKH, Pa3MEIISHHsI, COUETaHMs.

7. Anrebpa coObITHII: cCyMMa, IPOU3BEICHIE U Pa3HOCTh JBYX HIIN HECKOJIBKUX cOObITHH. [IpoTHBOMONOXKHBIE CO-
obrTHsL. ['eomeTprueckast nHTepnperaiys. CBoicTBa onepamnnii HajJi COOBITHSMH.

8. CroxeHue BepOSTHOCTEH HECOBMECTHBIX COObITUI. CyMMa BEpOSATHOCTEH COOBITHIA, 00Pa3yIONIUX MOJHYIO
rpymniy. CyMma BepOsSITHOCTEH POTUBOIOJIOKHBIX COOBITHH.

9. BesycioBHas U yCIIOBHAsI BEPOSITHOCTH. BeposSITHOCTE COBMECTHOTO TIOSIBJIICHUS JIBYX U O0Jiee COOBITHI.

10. HezaBucumebie cOOBITHS, IONAPHO HE3aBHCUMBIE, COOBITHS, HE3aBHCUMBIE B COBOKYITHOCTH.

11. BeposiTHOCTb MOSIBIICHHUS ABYX M O0jiee HE3aBUCUMBIX COOBITHI. BepoaTHOCTE MosiBNIeHNsT XOTS OBl OAHOTO COOBI-
TS, HE3aBUCUMOI'O B COBOKYITHOCTH.

12. CoemecTHbIe cOOBITHS. BeposTHOCTD HOSIBICHUS XOTs OBl OJTHOTO U3 JBYX COBMECTHBIX COOBITHH.

13. ®opmyna nonHoOM BeposiTHOCTH coObITHi. BepositHocTs Tunore3. @opmyna baiteca.

14. CoOpbITHs, HE3aBUCUMBIE OTHOCUTENBHO coObITHS A. CloXKHBIE U TpocThbie coObITHs. Cxema bepuymmu. @opmyna
bepnymn.

15. JlokanbHas Teopema Jlammaca. UaTerpansaas Teopema Jlammaca.

16. BeposiTHOCTb OTKJIOHEHHSI OTHOCUTEIBLHON YacTOThI MOSBICHUS COOBITHS OT IIOCTOSIHHONW BEPOSITHOCTH 3TOTO CO-
OBITHS B HE3aBHCUMBIX UCTIBITAHHSIX.

oo



17.

18.
19.
20.
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22.
23.

24.
25.
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27.
28.
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30.
31.
32.
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35.
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39.
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47.
48.
49.

50.

CiydaitHas Benu4uHa. [IMCKpETHBIE U HEIPEPhIBHbIE ClIyyaiiHble BeIMYMHBL. 3aKOH PacIpeAeICHUs TUCKPETHOM
ciTy4aitHOM BenmnuuHBL. BrHapHOE (aIbTepHATHBHOE) paclpee/ICHHe JUCKPETHON CITyJaifHOM BETMINHBL.
bunommaneHoe pacnpeneieHne AUCKPETHON CITydaiiHOW BETMYUHBI.

Pacnpenenenue Ilyaccona.

[IpocTeimmii TOTOK COOBITHI.

I'eomeTrpuueckoe pacrpeneneHue JUCKPETHOM CIIy4ailHOM BETUYUHBI.

MaremaTrnyecKkoe 0XKUJaHUE TUCKPETHOM CIIy4allHOM BEJIMYMHBI, €€ CBOMCTBA U BEPOSITHOCTHBIN CMBICIL.
MaremaTuyeckoe okuaaHue OMHApHOro, ONHOMHUAIBHOI'O, ITyaCCOHOBCKOTO U T€OMETPUYECKOr0 PACIpeAEICHUs
JUCKPETHOM CITy4yallHOI BEJIMYUHBL.

OTKJI0HEeHHe cay4YaiiHOI BETWYMHBI OT MaTEMaTHYECKOro OKuaaHus. MaTemMaTndeckoe 0KUAaHNe OTKJIOHEHNS.
Hucnepcus. CoricTBa nucnepcruu. DopMyITsl BEIYACICHAS JUCTIEPCHH.

Hucnepcusi GMHapHOT0, OMHOMHUAJIBHOT'O, TyaCCOHOBCKOI'O M T€OMETPUYECKOT0 PACHIPEETICHUS AUCKPETHON
CIIy4ailHOM BEJIUYUHBI.

CpenHee kBajpaTu4HOE OTKIOHEHHE. CpeHee KBaApaTHUHOE OTKIOHEHHE CYyMMBbI B3aUMHO HE3aBUCUMBIX CIIY-
YalHBIX BEJIUYMH.

Cpennee apupmeTHIecKOe OTUHAKOBO paclpeAeEHHBIX B3aUMHO HE3aBHCUMBIX CITyYaiiHbIX BelW4rH. Yucio-
BBIE XapaKTEPUCTHKHU CPEJHEr0 apu(PMETHIECKOTO OTKIOHEHHUS CITyYaHBIX BETHYHH.

3akon 6onpimmx yucen. HepaBeHnctBo UebrrmeBa. Tepema UeOrimesa. CyiHOCTS U 3HaUeHHE TeopeMbl YeObI-
mieBa JUIsl IPaKTHKY.

Teopema bepHyiu U €€ BEpOSITHOCTHBIN CMBICIL.

HenpepriBaas cirydaiinas BennduHa U GyHKIHS €€ pacipe/eneHus (OmpeaeieHue).

CpoiicTBa PyHKINHU pacrpeaesIeHus ¥ CIeICTBUS 3 3TUX CBOHCTB.

I'paduk QyHKIMK pacTipeieNieH sl U ero Ucciel0BaHue.

[In0THOCTH pacipenenenys BEpOSATHOCTEN HENIPEPhIBHOM cilyyaiiHON BEIUYUHBI (OIpeesieHue, Teope-
Ma).CBOCTBa TUIOTHOCTH PacCTIpEICTICHHS.

UucnoBble XapaKTepUCTUKH HEMPEPHIBHBIX CIIYYalHBIX BEJIMYMH U UX CBOMCTRA.

PaBHOMepHOE pacnpesiesieHne BepOsSTHOCTEH HEeMIPEePhIBHBIX CIIyYaHBIX BEIMUMH (OnpeenieHre, GopMyia Bbl-
YHCIeHNs, TpaduK).

Hucnoble XapaKTEpUCTUKU PABHOMEPHO pacIpeAcIEHHON HENPEePhIBHONU CIy4aliHOM BEIMYUHBL.

HopmanbsHoe pacnipeneneHne BepoSTHOCTEH HEMPEPHIBHBIX CIyYaiHBIX BEIWYHH (ONpeaeneHue, GopMyIibl BbI-
YHCIeHNs, TpaduK).

IIpaBuno «Tpéx curm». Mona n MenraHa HOPMaJIbHOTO PacIpeneICHUs.

DKCIOHEHIIMATBHOE paclpe/ieiieHue BepOsSTHOCTEH HENMPEPBIBHBIX CIyYaiiHbIX BEHMUYUH (orpenenenue, Gopmy-
JIbI BBIYHCIICHUS, TPAdUK).

UncnoBble XapaKTEpPUCTHKH ITOKA3aTENBHOTO paCIpeeICHUs.

OyHKIMA HaA&KHOCTH (onpenesneHne, GopMyJIibl BEIYUCICHNUS).

3a/1aun MaTeMaTU4ecKon cTaTUCTUKU. [ eHepanbHas 1 BBIOOpOUHasi COBOKYNMHOCTh. O0BbEM coBokynmHOCTH. [1o-
BTOpHas U OeCOBTOpHAs BbIOOPKA. Penpe3enTaTnBHas BEIOOPKA.

Bapuantsl. Bapnanuonnslii psj. YactoTa 1 OTHOCHTENbHAsA YacTOTa KOJIMUYECTBEHHOT 0 pu3Haka. CBoiicTea va-
ctoT. CTaTucTU4eCKOe pacipesiesieHue BHIOOPKH.

OMnupuueckas U TeopeTrdeckas QyHKIHUS pacrpeesneHus. [loMuron u rucTorpaMma 9acToT.

TpeboBaHMs K CTATUCTUYECKON OLIEHKE MapaMeTpoB pacnpeaencHus. CMemEHHas 1 HeCMEIEHHAs OLEHKH. -
(DEeKTHBHBIEC U COCTOSITEIbHBIC OLIEHKH U MX CBOHCTBA.

I'enepanbHas cpeHsst U BBIOOpOYHAs CPEaHsI.

I'enepanbHas qucnepcus 1 BRIOOpOUHas aucnepcus. McnpasieHHas qucnepeust.

ToueuHble U HHTEPBAIBHBIE OLICHKH. TOYHOCTD U HaAEXKHOCTh OLICHKH. Jl0OBEpUTENbHBIN HHTEPBAII C 33AAHHOM
HaJEXHOCTBIO.

JloBepuTENbHBINM UHTEPBA U1 OLICHKH MaTEMaTHYECKOT0 0>KHIaHHs IPH U3BECTHOM CPEHEM KBAPaTUYECKOM
oTKJIOHeHHH. Kiaccudeckast TOUHOCTD OLIEHKH.

OGpas3err sK3aMeHalMOHHOTO OmteTa 1 cemectp U 3 cemectp
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1. YpaBHeHMe NNOCKOCTU, NPoXoasLlen Yepes AaHHYI0 TOYKY NepneHankynsapHoO aHHO-
MYy BEKTOPY. OMNK-1
2. HaiTtmn obnactb onpeaeneHma pyHKUUK:
— — 24 1. — _ . _ 2x2+3 i
a)y=v4—x +-; 6)y=1gBx—-1) +2lg(x +1); 8)y — OMK-1
3 2_
3. Hantu npegenbl yHKUMM  lim,_, o 2ATXT2 ) 2x OnK-1

= = s limy ) —m——
6x3—4x+3 ’ 20 T0+x—v10-x




3. TecToBble 3amanust. OUeHKa M0 pe3yJbTaTaM TeCTUPOBAHMSA.
3.1. IlpumepHbIc 3aHaHUs TecTa

3aoanue 1. (OITK-1)

VYKaknuTe 3HAUCHUE OTPEICITUTENS.

1 2 3
Onpenemutens |4 5 1] pasen:
-1 11

3aoanue 2. (OIIK-1)
Marpunia C=AB. 3nas pasmepHocTb MaTpull A u B, ykaxkute pazmepHOCTh MaTpuibl C.

AZ><2 ) BZ><3 szs
A3.x4 ’ B4><2 C3><2
AZ><3 ) B3><2 szz
A3><2 ) BZ><3 CS><3
A3><2 'Bsxz

3aoanue 3. (OTIK-1)
BriOepute BepHBIi BapHaHT OTBETA.
X + X +X% =3
PemenueM cucteMbl 12X — X, + X, =2 sBisieTcs Tpoiika uncen:

3X +X, +% =5

O (2,1,0)
O (-1,1,3)

M (1,1,1)

3aoanue 4. (OIIK-1)

Bri6epute BepHBINf BapHaHT OTBETA.

Haiitu yeTBepTyIo nNpou3BoAHYIO I GQYHKUMU U Y = 5x* +4x3 +3x% + 2x +1.

M 5!
M 120
o0
0 4l
0 24

3aoanue 5. (OITK-1)

BriOepuTe BepHBI BapuaHT OTBETA.

Haiitu Touky makcumyma QyHkaun Y = X3 +3x*—4.

M -2

0o

01

2

0 -1

3aoanue 6. (OIIK-1)

CooTBeTcTBHE MEXIY HHTETPAJIaMH U UX NIEPBOOOPa3HBIMHU:

X dx x—In[x+1+c
X+1

X 1
I;TZFX -Emvz—ﬂ+c



2

2
J'X—Jrldx X—+In|x|+c
X 2
dx 1 1
IXZ 1 EIn|x—]j—§ln|x+]j+c

lIn|x|—1In|x+]j+(:
2 2

3aoanue 7. (OIIK-1)

Bri0epute BepHbIE BapUaHThI OTBETA.
Wnterpansl, "6epymiuecs” Mo 4acTsIM:

] jx In xdx
4 _[xarctgxdx
7 I(x +1p?*%dx

- j arctgx i
1+ x?

O j v 2X +1dx
O j (x-+1)cos{x? + 2)dx

3aoanue 8. (OIIK-1)
Bri6epute BepHBIN BapHaHT OTBETA.

A+ 2InXx ix

B neonpedenennom unmezpane j X ssedena nosas nepemennan t =1+ 2Inx.

Toeoa unmezpan npunumaem 6uo:
dt
O Zj&
0 2[-/tdt
1
uis [Jtat
O [-/tdt

3aoanue 9. (OTIK-1)
Bri6epute BepHBIN BapHaHT OTBETA.
IIyems U = U(X) uV= V(X), mo20a opmyna uHmezpuposanus no YACmam umeenm eUuo:

O judv udv— jvdu
@ [udv= uv—| [vdu

0 [udv= uv+ | vdu

0 [vdu= uv+| udv

O judv udu— jvdv

10



3aoanue 10. (OTIK-1)
BriGepuTte BepHEIi BapraHT OTBETA.
Humezpan [ (x-+1)sin(2x—5)dx pasen:

v —;(x+1)cos(2x—5)+Lllsin(2x—5)+C
2
O (XZJF xjsin(Zx—S)—Lllcos(Zx—5)+C

O —;cos(Zx—S)+i(x+1)sin(2x—5)+C
0 —2(x+1)cos@x—5)+4sin(2x—5)+C

3aoanue 11. (OIIK-1)

BriGepuTe BepHbIC BapHaHThI OTBETA.
OmnpeneneHHbI HHTETPa 00Ja1aeT CBONCTBAMU:

A aff(x)dx:o

4 Tf(x)dx:Tf(x)dx+?f(x)dx, a<c<b
4 tj)f(x)dx:—Tf(x)dx

a b
= ?f(x)dx=f(b)—f(a)

3aoanue 12. (OIIK-1)

Bri6epute BepHBII BapHaHT OTBETA.

[Tpu BEIYHCICHNN YacTHOW TPOU3BOAHON QYHKIMH Z—=f(X,y) IO IepeMEHHOH Y MBI pUKCHpyeM:
L] nmepemeHHYIO y

M nepemeHHy0O X

(] mepeMeHHBIE X U 'y

L] mepeMeHHYO Z

3aoanue 13. (OIIK-1)
BriOepuTe BepHbIi BApHAHT OTBETA.
Yacmmas npouseoonas u', ymkyuu u = x> —3xy + y° umeem 6uo

O u', =2x—-3y+Yy?

O u', =2x-3xy
O u', =3y* —3x+2y
M u', =2x-3y

3aoanue 14. (OIIK-1)

CooTBeTCTBHE MEKIY KOMIUIEKCHBIM BBIPAKEHUEM M €T0 3HAUEHUEM, eclu z = -3+4i;

-3 Rez
4 Imz
° U
-3-4i 7
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Rez
Imz

3aoanue 15. (OIIK-1)
BriGepuTte BepHBIi BapraHT OTBETA.
Ecimn Z=-1+1, 10 QrgZ pasen:

3
M —T
4
T
D -
4
O §7c+2k71
4
3
0 ——1TT
4

3aoanue 16. (OIIK-1)
Bribepute BepHBIil BApHaHT OTBETA.
Jltst pyHKIHH ()= (Z — i)Rez ykasars Re®, IMo:

@ X%, (y-1)x

o x4, (y-1)
O x%, -y
O Xy, ixy

3aoanue 17. (OIIK-1)
Bri6epute BepHBIN BapHaHT OTBETA.

1-2i
Eemu Z=—5—,10 Rez pasna:
|

0-1

O
0 -
0J

N

3aoanue 18. (OIIK-1)
Bri6epute BepHBINf BapHaHT OTBETA.
12

Ecrm Z=——, 10 IMZ pasna:
—I1

OO~
N

0 -2
3aoanue 19. (OIIK-1)
Bri6epute BepHBIN BapHaHT OTBETA.

Venosust Komu-Pumana i pyHKImnu f (Z) = U(X, y)-i- iV(X, y)

12



L U
oXx oy oy OX
S
oXx ox oy oy
S
oy oy ox  oX
L du_v. oy
oX oy oy oX

3aoanue 12. (OIIK-1)
BriOepute BepHbIC BapUaHThl OTBETA.

Z .
2 +4

Oco0ble Toukn QyHKIHH f (Z) =

2i

-2i

2

-2

HET 0COOBIX TOYEK

3aoanue 21. (OIIK-1)
BriGepute BepHBIN BapHaHT OTBETA.

OO0O~KN

HuddepenimansHoe ypaBHEHHE y'_Q = X? +] aBnsercs:

M nuHEHHBIM HEOAHOPOAHBIM MH(b(EpCHINATEHBIM yPaBHEHHEM

L] ypaBuenuem bephyu

[ omHOpOoaHBIM AUb(EPEHIHATEHBIM YPaBHEHUEM

U muddepeHinanbHbIM ypaBHEHHEM C Pa3ACIISIONIMMHUCS TEPEMEHHBIMU

3aoanue 22. (OIIK-1)
CoO0TBEeTCTBHE MEXTY TOPAAKOM AH(PHEPSHITHATBHOTO YPABHEHHS B YPABHCHUEM:

JIY TpeTbero nopsiuxa y'+2y" =8x
Y nepBoro nopsaka y +(yl)3 N
JY BTOpOro nopsjaka xd? y— 3de2 =0
2y
Y2+ o 2x?

3aoanue 23. (OIIK-1)
[ocnenoBaTensHOCTh PEUICHUS] TUHEWHOT'O OJHOPOAHOrO AU (HepeHINaTIbHOTO YpaBHEHUSI BTOPOTO MOpPsIKa ¢ MOCTO-
STHHBIMH KO3 (UITUEHTAMU:

1: Cocrapnsiem XapaKTepUCTUIECKOE ypaBHEHHE Kk 2 + alk +ay = 0.

2: PemraeM nosy4eHHOE KBaJIpaTHOE YpaBHEHHE.
3: B 3aBHCHMOCTH OT KOpHEH ypaBHEHUS HAXOJ/IUM YaCTHBIC PEIICHUs ypaBHEHUSI.

4: Haxomum pemenne JIOAY BTOporo mopsiaka B BUIE y=qy1+C2 y2 .

3aoanue 24. (OIIK-1)
BriOepute BepHBIi BApHAHT OTBETA.

" '
O6uee peurenne JIOJY Broporo nopsinka ) — 4y + 4y = OI/IMeeT BUI:
M y=CGe™ +Cxe™
O y=C +Cyxe™
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O y=C +Ce™

O y=Cx+Ce™

O y=(G+GCx)e*
3aoanue 25. (OIIK-1)

VYkaxuTe 3HaUeHUE Mpejena.

Ecmu psan Zan cxonutes, To lim a, =

=l N—0o0
IIpasunvuvle éapuanmor omeema: 0; HyJIIO; HOJIb;
3aoanue 26. (OIIK-1)

BriGepute BepHBIN BapHaHT OTBETA.
Cxomstmuecst psiabl:

- i(?an +1j"

n=1

n
0 n n
= ;(BnJrlJ

3aoanue 27. (OIIK-1)

COOTBCTCTBHC Me)K,Z[y CJ'Iy‘-IafIHbIMH CO6I)ITI/I$IMI/I U THUIIOM DOTHX CO6I>ITI/II\/'I B UCIIBITAHHUU: HOIL6paCBIBaCTC51 I/II‘paJ'II)Haﬂ
KOCTh
HocroBepHoe coObITHE Brimano #e 6onee 6 04KoB
HeBo3moskHOE cOOBITHE Brimano 6osmblie 6 0UKOB
Brimano 3 ouka
Brmaio He MeHee 6 0UKOB

3aoanue 28. (OIIK-1)

CooTBeTCTBHE MEXIY CIyYalHBIMU COOBITHUSIMH M UX BEPOSTHOCTSIMH B UCIBITAHWU: U3 YPHBI B KOTOPOW 4 YepHBIX U 6
OeJbIX IapOB BHIHMUMAIOT JIBA IIapa.

OG6a mrapa Oernbie 1/3

OnuH Genblif MIap U OJMH YEPHBIH 8/15

O0a mapa uepHbIe 2/15
4/15

3aoanue 29. (OIIK-1)

BcTaBuTh npoITylIEHHOE YHCIIO
Uucno, omnpenensioniee BEpOSITHOCTh TOCTOBEPHOTO COOBITHS paBHO
Ilpasunvhvie sapuanmul omgema: 1,

3aoanue 30. (OIIK-1)

Br16paTs npaBUIIbHBIN OTBET

Ecmu P(A)=0,65, To BeposSITHOCTH IPOTHUBOIIOIOAKHOTO COOBITUS paBHA:
M 0.35

105

0] -0.65

01

3aoanue 31. (OIIK-1)

Br16paTs npaBUIIBHBIN OTBET

BepositTHOCTB cOOBITHA A= "miap LBETHOH" B UCNIBITAHUM: U3 YPHBI, B KOTOPOH 5 KpacHbIX, 4 CHHUX M 6 OeJbIX IapoB,
HayZiauy OepyT OJUH 1LIap paBHA:

M 3/5

L] 4/45
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0 2/5
0 2/15

3aoanue 32. (OIIK-1)
Br16path mpaBUILHBIN OTBET

@Dyukyus pacnpedenews /[.C.B. umeemeuo

0, x<1
0.3, 1<x<2
F(x) = )
0.7, 2<x<3
1, x>3
Toeoa eeposmnocmy P(2< X <4) pasna:
M 0.7
104
] 0.3
01

3aoanue 33. (OIIK-1)

CootBetcTBHE Mex 1y 3akoHOM pacnpenenenus H.C.B. u ¢popmyioit ee GpyHKIUM MIIOTHOCTH pacpeesieHus
PaBHOMEpHBI 3aK0OH pacnpeaeneHus 1
f(x)=——, a<x<b

b-a
IToxasaTenbHBIA 3aKOH paclpeIeIeHus f(x)= e x>0,1>0
HopwmainbHblil 3aKOH pacnpeneneHust 1 e
f (X) _ e (x-a)?/25?
o~N2r
X—a
f(x)=——, a<x<b
b—-a

3aoanue 34. (OIIK-1)
CoOTBETCTBHE MEXY ITapaMeTPaMy I'eHePabHOM COBOKYITHOCTH M UX HECMEIIEHHBIMU TOYEYHBIMHU OLIEHKAMHU

M(X) X
D(X) 52
o(X) S

D

8

3aoanue 35. (OIIK-1)
Br1Opath npaBuIIbHBII OTBET

Harno smnupuuecioe pacnpeoeneiue 6v160 K —2 0 2

e P10 20 20
Tocoa X pasHo:

M 2/5

0 273

O 1/5

o

3aoanue 36. (OIIK-1)

Br1Opath npaBuIIbHBII OTBET

Hano smnupuyecive pacnpeoenaue 6b100pKu : -2 0 2
e P10 20 20

Tocoa D, pasHo:

M 56/25
01 12/5
L1 64/25
2
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[TomHBIH KOMIUIEKT TECTOBBIX 3aJlaHWil B KOpIoOpaTuBHOW TecToBod oOomouke ACT pasmemen Ha cepBepe YUT
JABI'VIIC, a takxe Ha caiite YHuBepcutera B pazgene CO IABI'VIIC (oOpa3oBarenbHas cpega B IMYHOM KaOHWHETE
MpernoJaBaTens).

3.2. CooTBeTCTBHE MEXK Ty OATBbHOW U PEUTUHTOBOM CUCTEMaMH OIICHUBAHHS 3HAHWUN, YMEHUH, HABBIKOB U (MJIH) OIbI-
Ta JACSITCIHHOCTH, YCTAHABIMBACTCS MTOCPEACTBOM CIICAYIOIICH TaOIUITbL:

ITokazarenu onieHHBaHUS YpoBeHb pe3ysbTaToB 00yue-
OOBEKT OLIeHKH H Onenka P pesy i
pe3ynbTaTOB O0YUeHUs HUS
60 6ayioB 1 MeHee «HeynoBi1eTBOPUTEIBHOY Huskuii ypoBeHb
. 74 — 61 Gamnos «Y IOBIETBOPUTEIHHO [loporoBslii ypoBeHb

Oby4aromuiics =

84 — 75 Gamnos «Xopomo» [loBbIIEHHBII YPOBEHB

100 — 85 GamioB «OTIIHO» Bricokuii ypoBeHb
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4. OueHka oTBeTa Oﬁy‘lalOll.lel"OCﬂ Ha BOIIPOCHI, 3aia1y (3anaﬂne) IK3aMCHAIIUOHHOI'0 6]([.]'leTa, 3ayerTa.

OLICHKEI OTBE€Ta 06yqa101ueroc;{ Ha BOIIPOCHL, 3a1a9y (3a,I[aHI/IC) OK3aMCHAaIlMOHHOI'O 6I/IJ'I€Ta, 3a4ycTa

CogieprkaHne MIKaJIbl OIEHUBAHUS

" IIeMEHTHI OLEHHBAHIS HeynosnerBopurenbHO Y IOBIIETBOPUTEIHLHO Xoporio Ot1inyHo

He 3aureno 3aureHo 3aureHo 3aureHo
CootBercTtBHe 0TBeTOB |[ToHOE HECOOTBETCTBHE |3HAUYUTENBHEIE I1O- He3nauurensunle ITonHOE COOTBET-
(hopMyIUpPOBKaM BOMIPO- |10 BCEM BOIPOCAM TPEITHOCTH MIOTPEIIHOCTH CTBUE
COB (3aJaHMI)
CrpykTypa, mocnenoBa- |[logHoe HecooTBeTCTBUE |3HAUMTENLHOE HecooT- |He3naunrenbHOE CoOTBETCTBUE KPH-
TEJIBHOCTh ¥ JIOTHKA OT- |KPUTEPHIO. BETCTBUE KPUTEPHIO HECOOTBETCTBHE TEPHIO MPH OTBETE
BeTa. YMEHHE YETKO, KPUTEPHUIO Ha BCE BOIPOCHL.

[IOHSITHO, TPAMOTHO U
CcBOOOIHO M3JIaraTh CBOU
MBICIIA

3HaHWEe HOPMATHBHEIX,
MPaBOBBIX JOKYMEHTOB
U CIIeI[MaIbHOM TUTEpa-

TypbI

IlonHoe He3HaHKE HOpMa-
TUBHOW 1 TIPaBOBOM 0a3bI
U CIIeLMaIbHON JIUTEpaTy-

pHI

NwmeroT MecTo cyme-
CTBEHHBIE YITyLICHUS
(He3HaHue OOJbIICH
4YaCTH U3 JOKYMCHTOB 1
CIIeLMaIbHOM TuTEpa-
TYpBI 110 Ha3BaHUIO,
COJIEp)KaHUIO U T.1.).

NmeroT MecTo He-
CYIIIECTBEHHBIE
VIYIICHUS W HE3HA-
HUE OT/CIBHBIX
(emMHUYHBIX) pabOT
U3 4ucia oo0s3a-
TEJIbHOM JIuTEpary-

PBL

IToxHOE COOTBET-
CTBUE TAHHOMY KpH-
TEPHUIO OTBETOB Ha
BCE BOITPOCHI.

YMeHue yBsI3bIBaTh TEO-
PHIO C IPAKTUKOW, B TOM
YKClie B 00JIACTH MPO-

(heccroHanbHOM paboTHI

YMeHue cBsI3aTh TEOPUIO C
MPAKTUKOW pabOTHI HE
MPOSIBIISIETCS.

YMeHUe cBA3aTh BO-
MIPOCHI TEOPHH U TIPaK-
THUKHU HpOHBHﬂCTCﬂ pezl-
KO

VYMenune cBs3aTh
BOIPOCHI TEOPHUH U
MIPaKTUKH B OCHOB-
HOM TIPOSIBIISIETCS.

IToaHOE COOTBET-
CTBUE TAHHOMY KpH-
Teputo. Crocob-
HOCTh WUHTETPHUPO-
BaTh 3HAHUS U TIPH-
BJIEKATh CBEACHHS U3
pa3J'II/IT-IHBIX Haqumx

chep

KagectBo 0TBETOB Ha
JIOTIOJTHUTENIbHBIE BO-
MIPOCHI

Ha Bce nononnuTenbHbIe
BOTIPOCHI TIPEIOIaBaTeNs
JTaHBI HEBEPHBIE OTBETHI.

OTBeThI Ha OOJIBIIYIO
9acTh JOMOTHUTENBHBIX
BOIIPOCOB IIpero/iaBa-
TeJIs JaHbl HEBEPHO.

1. JlaHBI HETIOJTHBIC
OTBETHI Ha JIOIIO0JI-
HUTEJIHHBIC BOITPOCHI
MpernoiaBaTess.

2. JlaH onuH HEBeEp-
HBEIM OTBET HA JI0-
MOJHATEIbHEIE BO-
MPOCHI IPENoJaBa-
Tesl.

I[aHBI BCPHBIC OTBC-
ThI HA BCC€ OOITIOJITHH-
TCJIBHBIC BOIIPOCHI
npernogaBaTeiis.

HpI/IMe‘laHI/ICI HUTOroBas OICHKa (bopMpreTcsl KaK CpCaHss apI/I(bMeTI/ILIeCKaSI PE3YJIbTATOB 3JICMCHTOB OLICHUBAHUA.
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