MHWHUCTEPCTBO HAYKHU W BBICIIET'O OBPA3OBAHUS
POCCHUVCKOU OENEPAIIUN

1 DezepanbHOE rocy1apCcTBEHHOE OI0UKETHOE 06pa30BaTeNbHOE YPEkKICHHE
BBICIIETO 00pa30BaHU
«MarauToropckuii rocy1apcTBeHHbIM TexHuueckuii yausepeuteT uM. 1. HocoBay

HHCTy7y
ECTECTRy, 4
CIME 120

- ]
1341

PABOYAS ITPOI'PAMMA JIUCHUILIJIMHBI (MO/YJIS)

MATEMATHKA

Hanpasienue noArotoBky (crenuanbHoOCTh)
13.03.02 DnexTposHepreTHKa 1 371eKTPOTEXHUKA

HamnpagnenHocts (npoduiib/crienuanusariys) nporpaMMsl
DIeKTPONPHUBOJL U aBTOMATHKA

VYpoBeHb Bbiciiero odpazoBanusi - bakajiaBprar

®opma 00yueHus
oYHas

Wncrutyt/ pakynprer WHCTUTYT €CTECTBO3HAHUS M CTaH1apTU3ALIUH

Kagenpa [MpuxnagHoii MaTeMaTUKH 1 HHPOPMATHKU
Kypc 1,2
Cewmectp 1,2,3

Maruaurtoropck

2022 ron



Pabouas nporpamma coctasiena Ha ocHoBe @I'OC BO - 6akanaBpuar 110 HanpaBJIeHHIO
nozarotoBku 13.03.02 DnekTposHepreTuka U 3JeKTpoTeXHHKa (nprka3 Munobpnayku Poccuu ot
28.02.2018 r. Ne 144)

PaGouas mporpamMma paccMOTpeHa M 0100peHa Ha 3acenanuu Kadenpsl [TpnkianHoi
MaTeMaTUKU 1 UH)OPMATHKH )

08.02.2022, mpotokon Ne 7 /@/
3ag. kadenpoit FO.A. U3BekoB
PaGouas nporpamMma ono0pena meroaudeckoi komuccuei WEnC
14.02.2022 r. mportoxoi Ne 6 o
[Tpencenarens P N.10. Me3un
CoriacoBaHo:

3as. kadenpoi ABTOMATH3MpPOBAHHOTO DJIEKTPOIPABOJIA 1 MEXaTpOHH

.A. Huxonaes

I

noneHt kadenps! [IMuld, kaun. ¢pus.-mat. Hayk E.A. ITy3ankoBa

PaGouas nporpaMma CoCTaBJICHA: qj—

Penenzenr: e L
G
nouenT kadeapst Ousuky, KaHz. Gus.-mar. HayK Vi J.M. Jonrymus




JIner aktyaauzanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2022 - 2023
y4eOHOM Toy Ha 3acenaHuu Kapeapbl [IpuKiTagHOi MaTeMaTuKu U HHGOPMATHKH

[Iporokom ot 20 . Ne
3aB. kadeapoii 10.A. H3BekoB

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanuzanuu B 2023 - 2024
ydaeOHOM rojly Ha 3aceqaHuu kageapsl [IpukinaaHol MaTeMaTuKu U HHHOPMATUKU

[Iporokonm ot 20 r. Ne
3aB. kadeapoii 10.A. H3BekoB

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena g peanusanuu B 2024 - 2025
ydeOHOM roJly Ha 3aceqaHuu kageapsl [IpukiaaHON MaTeMaTuku U HHPOPMATHUKA

[Iporokom ot 20 . Ne

3aB. kadenpoii 10.A. U3BekoB

Pabouas mporpamma nepecMotpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu kadeapsl [IpuKIagHON MAaTEMAaTHKH U HH)OPMATHKH

[Iporokom ot 20 . Ne

3aB. kadenpoii 10.A. U3BekoB




1 Ilesin ocBOCHUSI TN CHUIITTHHBI (MO/YJIs1)

[lensimu OCBOEHMSI JTUCHUIUIMHBI «Marematuka» SBISIOTCS: (OPMUPOBAHHE Y
o0yJaromuxcs OOIIEeKyIbTYpHOH KOMIIETEHIIMH, BKJIIOUYAIOIIEH O3HAKOMIICHHE OakaiaBpOB C
OCHOBHBIMM MaTeMaTHU-YECKUMH TMOHSTHSIMHM, BOCIIUTAHHE BBICOKOM MaTeMaTH4eCKON
KYJIbTYpbl, 0Oa3upyOIIeiicsi Ha HCIOIb-30BAHUU OCHOBHBIX 3aKOHOB MAaTE€MAaTUKU B
npodeccuoHaNbHOM 1eATeIbHOCTH, IPUBUTHE HABBIKOB COBPEMEHHBIX BUOB MATEMAaTHYECKOTO
MBIIUICHUSI, MCIOJIb30BAaHUE MATEMAaTHMYECKMX METOJOB M OC-HOB MaTE€MaTHYECKOIO
MOJICTIUPOBAHUS B IPAKTHUECKOM eATeIbHOCTH, BBIpaboTKa y OaKanaBpoB yMEHHUS IPOBOIUTD
MaTeMaTUYeCKUl aHali3 MPUKIAJHBIX 3a7a4 W OBJIAJICHUE OCHOBHBIMU aHAJIUTHU-KO-
reOMEeTPUYECKUMHU METOAaMU MCCIICIOBAHUS TaKUX 3a]1ay.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

Huctmmuinaa MaTtematuka BXOIUT B 00s3aTENbyl0 4acTh y4eOHOro TUIaHa
o0pazoBaTebHON MPOrPaMMBI.

Jns  u3ydeHUs  JUCHUIUIMHBI ~ HEOOXOAMMBI  3HAHHWS  (YMEHUS, BIIAJICHUS),
c(hOpMHUPOBAHHBIC B PE3Y/IbTATE U3yUCHHUS JUCITUTUIHH/ IPAKTHK:

Hucnunnuua b1.014 Marematuka BXoAUT B 6a30ByI0 yacTh O70ka 1 oOpa3oBarenbHOM
MIPO-TPAMMBI.

OcBoeHuKE TaHHOU JUCUUIIMHBI IPEAIONAraeT, YTO B PE3YJIbTATE U3YUECHHS IIKOJIBHOTO
Kypca MaTeMaTHKH 00ydJaromuiics umeeT chopMUpOBAaHHOE TIPEICTABICHUE O MAaTEMaTHKE KaK
YHHUBEP-CAIbHOM $I3bIKE HayKH, 00 UJesX U METOJaX MaTeMaTUKHU, BIaJeeT MaTeMaTHYeCKHUMHU
3HaHUSIMU U YMEHHUSIMHU, COOTBETCTBYIOIIUMHU DenepaibHOMY KOMIOHEHTY TOCY1apCTBEHHOTO
cTaHAapTa 001Iero 00pa3oBaHus, UMEET Pa3BUTOEC JOTUYECKOE MBIIIIICHHE, TPOCTPAHCTBEHHOE
BooOpakeHue, 00J1a1aeT BBICOKUM YPOBHEM aJITOPUTMUUYECKOMN KYJIbTYpBHI.

3HaHus (YMEHUsI, BIAJ€HUS ), OTy4EHHbIE IPU U3YUEHUH JAHHON AMCUUILUIMHBI OyTyT
HEOO0XOAUMBI 1715l U3YYSHHSI AUCHUTUINH/TIPAKTHK:

TeopeTnueckas MexaHuKa

DIIEeKTPOTEXHUKA

IIpukiagHas MexaHuKa

[Tpon3BoaCTBEHHASA-TEXHOJIOTNYECKAs TPAKTHKA

Xumus

3 Komnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHUS

AUCHUILIMHBI (MOAYJISA) M IVIAHUPYEMBbIE Pe3yabTAThl 00y4eHH s

B pe3ynbTare ocBO€HUS JUCHUIUIMHBI (MOyIs1) «MaTeMaTHKay 00yJaroLuiics JoKeH
o01a1aTh CaeAYIOUMMI KOMIIETECHIUSIMHU:

Kon nnaukatopa Nuaukatop 10CTUKEHUS KOMITETEHITUN

OIIK-2 CriocobeH mpUMEeHSITh COOTBETCTBYIONIMIA (PH3UKO-MaTEeMaTHUECKUH armmapar, METOIbI
aHalIM3a U MOJECIUPOBAHUA, TCOPETUYECKOIO U HKCIEPUMEHTAJIBbHOIO HCCIEIOBAaHUS IIpU
pelIeHnU NPoecCUOHANBHBIX 331a4

OIlK-2.1 Hcnons3yer MeTonpl aHanu3a W MOJACIHMPOBAHUS MPHU PELICHHUH
npodeCcCHOHANBHBIX  3aj7]ad, MOJEIMPOBAHUU M  NPOEKTHPOBAHUU
YHEPrOCHCTEM

OIIK-2.2 Croco0eH mNpUMEHSATh COOTBETCTBYIOUIMH  (PU3MKO-MaTeMaTH4YeCKUil
anmapar Ipu TEOPETUYECKOM M HKCIEPUMEHTAIbHOM HCCIIECIOBAHUMU B
PELICHNH 33124 YHEProCOepeKEHHUSI




4. CTpyKTypa, 00b€éM U coepkaHne TUCHUILINHBI (MOLYJI5)
OO6mast TPyI0EMKOCTh TUCIUILIMHBI cocTaBiseT 15 3aueTHbIX enunni 540 akaja. 4acoB, B TOM
Yyucie:
— KOHTaKTHas padoTa — 262,1 akas. yacos:
— ayuTopHas — 252 akaJi. 4acos;
— BHeayauTopHas — 10,1 akaz. 4acos;
— camocTosTenbHas padora — 206,5 akaj. 4acos;
— B hopMe MpakTUIecKoi moaroroBku — 0 aka. vac;
— MOJTrOTOBKA K 3K3ameHy — /1,4 akaj. yac

CDopMa aTTeCTalluu - 3K3aMCH, 3a4€T C OILICHKOM

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

dopma TEKyIEro
Bug KOHTPOJIS
CaMOCTOSITEJIBHOM | yCIIeBa€MOCTH U
padoThI MIPOMEKYTOUHOH
aTTecTaluuu

Kon
KOMIIETEHLIUN

Paznein/ rema
JIUCIATIIUHEI

Cemectp

nab. | mpakT.
3aH. 3aH.

Jlek.

CamocrosTenbHast
paboTa cTymeHTa

1. JluneiliHas ¥ BEKTOpHas
anrebpa

1.1 - Marpumpl, ux
pazHoBUAHOCTH. [leficTBus
HaL MaTpHIaMH:
PaBEHCTBO MaTpHil,
CIIO)KEHUE, YMHOXCHUE Ha
4HUCIIO, YMHOXEHHE
Mmarpul. I[IpeoOpazoBanue
MaTpHIL:
TPaHCIIOHUPOBAHUE,
3JIEMEHTAapHBIE - Tunosoii pacuer
npeoOpa3oBaHUs MaTPHII. Nel «Marpumst
- Onpeznenurenb Onpenenu-Teny. Bammra TP Nel:
KBaJIpaTHON MaTpuIlel, ero| 1 6 8/411 11 | Cucremsl nuHER- | yCTHBIN ompoc,
CBOICTBA. Ob6partenne HBIX TECTHPOBaHHE
Marpul. PaHr MaTpHIBL anredpande "CKHX
-Cucrembl JIMTHEHHBIX YpaBHEHUI».
ypaBHEHHWA. MaTpuyHbIil
croco6 peLIeHusL.
Dopmyisl Kpamepa.
VYcioBus COBMECTHMOCTH
CHCTEMBI JIMHEWHBIX
ypaBHeHuid. OJHOpPO/HBIE
cuctemsl. Merox [aycca.
Cucrembl ypaBHEHHH NpHU
pacd€re  BIIEKTPUYECKUX

OIIK-2.1,
OIIK-2.2




1.2 4. Teomerpuueckuid
BekTop. JIuHelHbIE ome-
panuy HajJ BEKTOPaMH, MX

CBONCTBa. JInneitHoe
BEKTOpHOE
( pHOC) Beinonxenue
IIPOCTPAHCTBO. baznc
WUH/IUBU- -IIpoBepka
DEAIIbHOTO pO-CTparcTBa. AJIbHOTO WH/IUBUTYaJIbHBIX
JexaproBa cucrema Y JBHAyal OIIK-2.1,
. 4 6/21 10 JIOMAIITHETO 3a/1aHMH,
koopauHar. [Ipo-creiimme . OIIK-2.2
3aganuss MJI3 |-MToroselii TecT mo
3a1a4, pelaeMbie
Nel «Bex—topnas paznenyl
METOJIOM KOOpJMHAT.
o ajnrebpa»
5. Henuneiinbie omnepanyu
Haj BEKTOpaMH:
CKaJIIpHOE, BEKTOpHOE,
CMEILIaHHOE
MIpOU3BEICHHE, ux
Htoro 1o pazzeny 10 14/611 | 21
2. AHanuTuyeckas TeOMeTpus
2.1 - Be 3a71a49u
aHAIUTUYECKON
TEOMETPHH. VYpaBHenue
JIMHUU U TIOBEPXHOCTH KaK - [loxroroBka
YpaBHEHHS KOH-TPOJIBHOM
reOMETPUYECKOr0  MecTa pa—0ote u
TOYEK. BoinosiHeHne AKP Mposenka
- YpaBHeHHe mNpsiMOM Ha Nel poBepKa OIIK-2.1,
4 821 10 KOHTPOJIbHOU
IUIOCKOCTH. «AHanmuTHYecKas OIlK-2.2
N pabotsr AKPNel
-YpaBHeHHs TpAMOH W reo-MeTpus».
IUIOCKOCTH B po- - [loxroroBka
crpadctBe.  CMenraHHbIe MIPAKTUYECKUM
3agaun. [IpunoxkeHuss Ha 3aHATHSM.
nmpuMepe  JIMHeapu3aluu
XapaKTepUCTUK HaMarHu-
YUBAHUS.
2.2 - Kpusbie BTOpOTO
Topsi/IKa: OKPY>KHOCTb,
IIINIIC, runepoona,
napaborna, UX ypaBHEHUS U -
reoMeTpHU-4ecKue WNunuBunyansHoe
CBOMCTBA. JI0-MalllHee
- [IpoBepka
- YpaBHEHHE TIOBEPXHOCTH 3a—gaHue Ne2
KaKk ypaBHEHHE TI€OMET- «KpuBbie Broporo | TVHBHAYAIBHBIX
pHUYECKOTO MecTa TOYeK 4 421 11 pno ﬂ)lKEl)I)) sajanuii U3 Ne2. | OTIR-2.1,
: P - UtoroB.siii Tect OIlK-2.2
IToBepxHOCTH BTOPOTO -
. o pasneny 1.
TOpsIIKa: SIITUIICOU, CaMOCTOSITEIIb "HO N
- YcTHbIi onpoc.
runepoosons, € U3y4YeHHUe
rapadosony, KOHYC. yae0—HOM JH-
HccnenoBanue ux ¢Gopmsl TepaTypbl
METOJIOM ceye-Husl.
Hununnpuyeckue
MTOBEPXHOCTH.
Uroro no pazneny 8 12/41 | 21
3. BBezenue B MaTeMaTUUECKHM
aHanus. [Ipenensl
3.1 KommekcHble ducia. -Brinosnnenue
AnreOpanyeckas WH/IUBU-
T I/IFO}II)OMGT I/I‘Ie’CKaFI JTyaJbHBIX “Tposepxa
P P ’ Y WHJUBUTyaIbHBIX OIIK-2.1,
MOKa3aTeNnbHas hopmbl 2 3 JIOMAaIIHUX
. JOMAIIHUX OIlK-2.2
KOM-TIJIEKCHOTO qyucna. 3aganuit: UJ13 Ne3 .
N 3amanuit /13 Ne3.
JHeiicTBust c «Kom—nexcHoie
KOMILICKCHBIMH YHCIaMHU. YHC-TIa».




3.2 - DieMeHTBl Teopuu

MHOXECTB u Ma-
TEMaTUYECKOH JIOTUKH.
- Uucnossle
10CJIeJ0BAaTEIbHOCTH.
[Ipenen YUCIIOBOH
10CJIeJ0BAaTEIbHOCTH. -Brinosnnenue
- Oynkuusa.  CriocoOsl W13 Ne4
3amanus  QyHkiun.  Oc- «BBenenue B
HOBHBIE  XapaKTEPHUCTUKU MaTeMaTHYeCKUi
byHKIMN. OO6parHast ananus. [Ipenen u
byHKIS. CnoxHas HENpPEePHIBHOCTh
GbyHKIUA. DileMeHTapHbIe byHKIUNY.
u HedJIEMEHTap "HbIe - [TogroroBka k -IIpoBepka
¢GbyHKIUH. 81 12 KOHTPOJIBbHON HWHAWBHIYaJIbHBIX OIIK-2.1,
- TIlpemen ¢yHkuuu B pabore AKP No2 | 3amanmit UJ13 Ne4. OIlK-2.2
TOYKe, B OECKOHEYHO-CTH. «IIpenen -YcTHBIN omnpoc.
Becxoneuno MaJble GbyHKIMN.
GyHKIMM B TOYKE, HX HenpepeiBHOCTB
cBoiictBa. Teopema o cBsI3H GbyHKIUNY.
bynkuuy, e€ npenena u -
0OECKOHEYHO MaJIOH. CamocrosTenpHOe
- Ipenen CYMMBI, u3ydeHue yueOHoi
MIPOU3BEIEHHS, YaCTHOTO. JIU- TepaTypBHl.
BeckoneuHo Oosbline, uUX
CBSI3b C OECKOHEYHO Ma-
JIBIMH. CpaBHeHue
0OeCcKOHEYHO MaJIbIX.
IlepBsrii u BTOpOH
3aMeyYaTeNIbHBIHN Ipeebl

-Beimonnenne

N3 Ned

«BBeneHHE B
3.3 - HemnpepslBHOCTH MaTeMaTHYeCKUil
byHKIIN B TOUKE. ananus. [Ipenen u
Knaccuduxanus TOYEK HETPEPHIBHOCTH
paspbiBa. CgoiicTBa GbyHKIHANY. -IIpoBepka
GyHKUMHE, HEpepbIBHBIX - [lonrotoBka Kk | MHAWBUAYAIBHBIX
Ha OTpe3Ke: KOHTponbHOU | 3amanuit I3 Ne4. OIK-2.1
OTPaHUYEHHOCTb, 421 6 pabote u -IIpoBepka OHK-Z' 2‘
CYyILIECTBOBAHHE BelnosHenue AKP KOHTPOJIbHOU '
HanOOBIIETO u No2 «IlIpenen paboTsr AKPNo2.
HauMEHBIIEr0 3HAuYEHUM. ¢GyHKUIUU. -YcTHBIH onpoc.
CymiecTBoBaHue HenpepsiBHOCTH
MIPOMEKYTOUHBIX GyHKIUWY.
3HAYECHHH. -

CamocrosTenpHOe
n3yueHue yueOHoOU

JIU- TEPaTypBHI.

Uroro no pazneny 14/41 | 21

4. JuddepenimansHoe
ucuuciieHne (YHKIUU OIHOM

TePEMEHHOMN




4.1 - [IpousBoaHas
GbyHKIMY, €€ CMBICT B pa3-

JIMYHBIX 3a7aqax.

OcHOBHbBIE CBOMCTBa

MIPOU3BOI-HOM.

- Juddepeniuan - Bemonnenue

(byHKIMH, €0 TeoMeTpHYe- WH]H-

CKUi CMBICIL. BUAYaJILHOTO

Jluneapuzanus  QyHKIUH. JOMani-Hero

[Ipumene-Hue MOJIHOTO 3aganus UJ13 NeS

nuddepennmana K «IIpo—n3BomaHast -IIpoBepka

MIPUOIIKEH "HBIM (YHK-IIUHM OJTHOW | MHIMBUIYaJIbHBIX

BBIYHCIICHUSIM. nepe-MeHHOM». | 3amanumit /I3 NeS. |  OIIK-2.1,
N 5 8/31 10

- IIponsBonHas cioxHON - [loaroroBka k -IIpoBepka OIIK-2.2

o0OpaTHOH (yHK-1IHH. KOH-TPOJILHOM KOHTPOJIbHOU

HHBapuaHTHOCTb pa—6ote u paboTtsr AKPNe3.

nuddepennnana. Judde- BoinosiHeHne AKP

peHIpoBaHue  (GYHKLIUY, Ne3

3alaHHOW  TapaMeTrpuye- «IIpom3BonHas

cku. HesBHO 3anaHHBIE (yHK-LIIUM OJJHOM

byHKINY, ux nepeMeH-HO».

nuddepeHIn-poBaHue.

Jlorapudmuueckoe

nuddepeHInpOBaHHUE.

- IIpounssoansle u

nuddepeHInanbl  BBICITUX

4.2 - OCHOBHBIE TEOpPEMBI

MaTeMaTH4e "CKOro

aHanu3a (Teopembl Poms,

Jla—rpamxa, Komm).

[IpaBuno Jlonurans.

- YcnoBue MOHOTOHHOCTH - Bommonnenue

(GyHKIUU. JkcTpeMyM Tunosoro pacuera

GbyHKIUH. OTbIcKaHme Ne2

HauOOJIBILIETO u «HccnenoBanne

HauMEHBIIETO  3HAYCHHUH (hyHKUMH 1

GbyHKIUH, IIOCTPOCHHE 3amuTa TPNe2: OIK-2.1

muddepennupyemMoit  Ha 5 6/2,81 | 13,2 rpapuKoB» U YCTHBIU OIIPOC, OHK-Z-.Z‘

OTpE3Ke. MOATOTOBKA K TECTHPOBaHHE.

- HccnenoBanue 3aIIuTe.

BBIITYKJIOCTH rpaduka -

GbyHKIUH. Touku CamocTosiTenbHOe

neperuda. ACUMIITOTHI H3yueHHe yueOHOU

rpaduka GbyHKIUH. JUTEPATYPHI.

[Toctpoenue rpaduka

GbyHKIUH.

- [IpubnmxeHnoe pereHue

ypaBHeHuid.  OT-IeneHue

KOopHell ypaBHeHHs. MeTon

Uroro no pazaeny 10 14/5,81 | 23,2

5. Ok3ameH 1 cemectp

5.1 TToaroroska K OIlK-2.1,

9K3aMeHY OIIK-2.2

Uroro no pazneny

Uroro 3a cemectp 36 54/19,811| 86,2 JK3aMeH

6. MHTrerpampHOe HCUHCIICHHUE
(GYHKIMU OHOHN NepeMEHHOM




6.1 - TIlepBooOpa3Has.
Heonpenenénnstit

HWHTETpaJl U €ro CBOMCTBA.
Meto/bl UHTEIPHUPOBAHUSL:

- Brmonaenue
WHINBUIYaIbHOT
0 JIOMAaIITHETO

HETOCPEACTBEHHOE, 3aganus U/13
3aMeHa MePEMEHHOM, Ne6
HUHTErpUPOBAHUE o «HeomnpeneneHHs!
YacTsM. 1 MIHTETpai». -IIpoBepka
- WnterpupoBanue - [lonrotoBka Kk | MHAMBUAYAJIBHBIX
MPOCTEHIINX KOHTpoNbHOW | 3amanuii U/I3 Ne6. |  OIIK-2.1,
o 8 12/2,81 | 16,2
palMOHAIBHBIX  JApOOEi, pabote u -TIIpoBepka OIIK-2.2
paluOHAIBHBIX  ApoOeil. BoinosHeHne AKP KOHTPOJIBHOU
Hekortopsie cBenmenust u3 Neq pabotsr AKPNe4.
BbICIIEH anreOpsbl. «HeomnpeneneHHbI
-UuTerpupoBanue W MHTETpam».
BBIPQ)KEHHH, COJEpIKALINX -
TPUTOHOMETPUYECKUE CaMOCTOSITENIbHOE
(GyHKIUU. u3y4yeHue yueOHoi
-MuTerpupoBanue JUTEPATYPHI.
HEKOTOPBIX Hppanuo-
6.2 OnpenenéHHbIi
HHTErpaJl.
- 3agauyn, NpUBOAALIME K
MOHATHIO  OTPEIeIEHHBINA
uHrerpan. Onpenenexue,
ero cBoiicTBa. Teopema
- Bommonnenue
cymecTBoBaHud. VIHTErpan
Tunosoro pacuera
C TEPEeMEHHBIM BEPXHUM No3
IIPEIeNIOM, dopmya N .
. «OnpeneneHHbIN
Herotona-Jleii6auna.
HHTETpAI» U 3ammra TP Ne3:
) Merozs 6 8/31 12 MOJIrOTOBKA K CTHBII onpoc OIK-2.1,
WHTETPUPOBAHUSL. n y poc, OIlK-2.2
3alIuTe. TECTHPOBAHHUE.
- T'eomerpuueckue u
MEXaHHYECKHE
CamocrosTenpHOe
TIPUIOKEHHS o
. n3ydeHue yaeOHou
OTpeeIEHHOTO
JUTEPATYPHI.
WHTErpaa.
- TIpubnuxenHoe
BBIUUCIICHHE  OIpEEIIeH-
HBIX MHTErpangoB. Meron
MIPSIMOYTOJILHUKOB. MeTo[
Tpanenun. Merton
Hroro no pasaeny 14 20/5,81 | 28,2
7.  @OYHKOUM  HECKOJBbKHUX

TICPEMCHHBIX




7.1 OyHKIMH HECKOJIBKUX
nepemenHbix (OHIT).
-Omnpenenenue
OKPECTHOCTH TOYKH,
0o0NacTH Ha  IUIOCKOCTH.
Onpenenenne  GQyHKIUU
HECKOJIbKHX MEePEMEHHBIX.
CxamspHoe nione. Jluanu u
MOBEPXHOCTH YPOBHSL.

- [Tonstne npenena
GbyHKIUIN IBYX
HepPEeMEHHBIX.

HENpephIBHOCTh  (pyHIIUU
JIBYX MEPEMEHHBIX.
-UacTHble TPOM3BOJHEIE,

- Boimmonnenue
TumoBoro pacuera
Ne4 «Dynkun

" HECKOJIBKHMX 3amura TP Ne4:
ux TeOMETpHHC-CKIH 6/21 10 IEPEMEHHBIX) cHTlHHI?I OIIpOC OIIK-2.1,
CMBICTL. IMonnoe p ’ Y Poc, OIIK-2.2

N - TECTUPOBaHHE.
MpUpalieHue, TIOJTHBIH

CamocrosTenpHOe

nuddepeHnman OHIL N

. nu3ydeHue yueOHon
l'eomerpuyeckuii  cMbIch

JIUTEPaTypPHL.

MoJiHOTO U epeHnana.
IIpumenenune MIOJIHOTO
nudde-peHiuana K
pUOIMKEHHBIM
BBIYHCIICHUSIM.
- JuddepennupoBanue
CIO)KHOW ¥ HEsBHOU
byHKIIH HECKOJIBKUX
MepeMEHHBIX.
-UacTHble NMPOU3BOJHBIE H
noJsiHbie  audde-peHimans
BBICIIHMX TTOPSIKOB.

o -Brmonnenue
7.2 - JlokaspHbIN
IKCTPEMYM (YHKIHH IBYX TunoBoro pacuera

peMy y Yy Ne4 "DynrIHM
ne-peMEHHBIX.

HECKOJIbKHX
Heo6xomumoe u "
nepeMeHHBIX" (TIp

JIOCTaTOYHOE YCIIOBHS 3ammra TP Ne4:
IKCTpEeMYMaYHKIHH BYX 2 4 ONOILKCHHE) i CTHBIA OIIPOC OIIK-2.1,

peMy y Y IMOJArOTOBKA K Y poc, OIIK-2.2
NepEeMEHHBIX. TECTUPOBaHHE.

3aluTe.

Haubomnbiee u
HaVMEHbIIee 3HauCHHE

N CamocrosTenpHOE
GbyHKIMM B 3aMKHYTOH o

u3ydyeHue yueOHoun
00J1aCTH.
JUTEPaTypPHL.
-Brimonnenne
Tumnosoro pacyera
7.3 Ilpumenenure QyHKIHIA
P (ymxit Ned "®ynkuun
HECKOJIBKHX TIEPEMEHHBIX.
N HECKOJIBKHX
-YpaBHeHHe KacaTelnbHOMH "
nepeMeHHBIX" (TIp
IUIOCKOCTH M HOPMalHl K
OJIOTDKEHHE)
TIOBEPXHOCTH.
-CkanspHoe none. Jluaun 3amuta TP Ned:
P CaMoCTOSATENbHOE o OIlK-2.1,
A TOBEPXHOCTH YpPOBHS. 2/11 6 YCTHBIH O1poc,
U3y4YCHHE TEMBI OIIK-2.2
[IpousBogHas o "Merox TECTUPOBAHUE.
HAIpPAaBJICHHUIO U TPAJIUCHT.
HaMMEHBIINX
-[Tonsitue 00 "
KBaZpaToB" U
WHTEPHOJSILHA u
BBITIOJTHEHUE
anmnpoxkcumanuu.  Meron
HHIUBUIYATBHOT
HAMMEHBIINX KBaJIPaTOB.
0 JIOMAaIIHEeTo
3aJJaHus 110 TeME.
Uroro no pazaeny 1031 | 20

8. Nurerpan o ¢urype




8.1 Nurerpan no durype

- Ilomarue  Qurypsl,
nuaMeTpa (Urypbl, MEphbI.
3agaga 0 Macce (UIypHL
WnrerpanpHas cymma H

-Brimonnenne
TunoBoro pacuera
Ne 5 «Mnterpan
o durype» u

HHTErpall 10 Urype. 3amura TP Ne5:
vr“p uryp MMOJIrOTOBKA K = . OIIK-2.1,
CBoiicTBa HHTErpaia 1o 6/21 10 YCTHBIN OTIPOC,
3aIuTe. OIIK-2.2
¢urype. TECTUPOBAHUE
- Brpruncnenne KpaTHBIX
CamocrosTenpHOe
MHTETPaJiOB B JEKaPTOBBIX, N
n3ydeHue yueOHoH
TIOJIAPHBIX,
JIMTEPaTypHL.
THHAPHIESCKUX
KOOpJHHATaX.
HUroro no pazaeny 6/21 10
9. JuddepenipanbHble
YpaBHEHHSI. Cucrembl
U hepeHIHaNTbHBIX
9.1 OOBIKHOBEHHBIC
muddepeHnuanbHbe
ypaBHeHus 1 mopsiika.
- OCHOBHbBIE TOHSITHS, UX
TeOMETPHYECKUA  CMBICI.
3agaga Komm. Teopema
CYIIECTBOBAHUS u
€IMHCTBEHHOCTU PEUICHHS N
- [loxroroBka
3amaun Kormu. A 9
KOHTPOJIBLHOU
-OcHOBHBIE KJIacChl 6
i aboTe u
ypaBHeHHH 1 mopsjka, P
eimonHenne AKP
HUHTETpUpyEeMbIe B No S
o
KBaJIpaTypax: ypaBHEHHS C -
paTypax: yp «Inddepennnans
PASICISTEOIMMHCH 8/41 12 | Hble ypaBHeHU Tposepra AKP OIK-2.1,
MIEPEMEHHBIMH, yp Nes. OIlK-2.2
TIepBOTO
OJJHOPOJHBIC U YPaBHEHUS,
HOPSIIIKaY.
K HHM TPUBOASIIMECS.
Huddepenunanbabie
(ebep CamocTosiTenbHoe
ypaBHEHUS B 3ajade o o
nu3ydeHue yaeOHou
MEepEexXOAHOM Mporecce B
JUTEPaTyphl

JIMHEHHBIX DJIEKTPUUECKUX
TOJISIX.

- JluHeiiHble, ypaBHEHMs
beprymnu, B  MONHBIX
nuddepeHnunanax.
YpaBHeHus,
OIKCBIBAIOIINE
MepeXo/IHbIe IPOIECChl B




9.2 JuddepennmanbHbie
YypaBHEHHUS BBICIIIUX
TIOPSIIKOB.

-3agaua Komm IS
nudpepeHInaNbHOTO
ypaBHEHHsI N- TO OpsIKA.
[TonsiTre kpaeBoil 3amayu.
VYpaBHeHus,
JIOMYCKAOIIHE TOHKEHUS
MOpsi/IKA.

- JIuneitnbIit
JuddepeHnuanbHbINR
omepaTop, €ro CBOWCTBA.
Ycnosue JTUHENHON
3aBUCHMOCTH CHCTEMBI
GbyHKIMiA,
(byHIaMeHTaIbHAS
cucreMa byHKIMT-
pemennii. Teopema o
CTPYKTYpe oOurero
peleHus
nudpepeHInaNIbHOTO
JIMHEHHOTO YpaBHEHUS
BBICIIIETO MOPSIIKA.
-Jlunelinble  ONHOPOJHBIE
nuddepeHInanbHbIe
YpaBHEHUS c
MOCTOSTHHBIMH

K03 bHULUEHTaMU.
-JIuneitnpie
HEOJHOPOHbIE
nuddepeHranbHbIe
ypaBHeHus. Teopema o
CTPYKTYpE o0rmrero
peuieHus. Merton
Bapualvl IMPOU3BOIBHBIX
IIOCTOSHHBIX JUIA
OTBICKaHUS peueHui
JIMHEHHBIX HEOJHOPOIHBIX
nudpepeHInaNTbHBIX
ypaBHEHUH.

- JInneinsle
HEOJHOPOJHbIE

6/311

10

- TunoBoii pacuet
Ne 6
«Inddepennnans
HBIC YPAaBHEHUS U
HX CHCTEMBD»
CaMOCTOSITETTbHOE
nu3ydeHue yueOHon
JIUTEPATyPhI

3amura TPNe6:
YCTHBIH oTpoc,
TECTHPOBaHHE

OIIK-2.1,
OIIK-2.2

9.3 Cucremsl
nudpepeHInaNTbHBIX
ypaBHEHUI

-HopmainbHas cucrema
muddepeHnuanbHEIX
ypaBHEHHH. ABTOHOMHBIE
CUCTEMBI. Bexrophnas
3aITUCh HOpMaJIbHOM
CHUCTEMBI.
I'eomeTpuueckuii
perieHus.
MIPOCTPAHCTBO
(mI0CcKOCTH),
KpUBasl.

- Pemenue CHCTEM
i hepeHInanbHBIX
ypaBHEHUI METOZ0M
HCKIIIOYECHHH.

- Pemenue CHCTEM
JUHEHHBIX  OJHOPOJHBIX
nudpepeHInaNbHBIX

CMBICII
-da3oBoe

(dazoBas

421

- Tunosoii pacuer
Ne 6
«dnddepenunans
HBIE YpaBHEHHS U
UX CHCTEMBI»
CaMOCTOSITETIbHOE
U3y4YeHHue yueOHoI
JUTEPaTypbI

Sammura TPNe6:
YCTHBIH OIIpoc,
TECTHPOBAHKE

OIIK-2.1,
OIIK-2.2

Hroro no pazgeny

10

18/91

28

10. Dk3ameH 2 cemecTp




10.1 IToaroroska K OIIK-2.1,
JK3aMEHY OIIK-2.2
Hroro no pazgeny
HTtoro 3a cemectp 36 54/19,81| 86,2 9K3aMeH
11. Yucnossle
(YHKIMOHATBHBIC PSIbI
11.1 Yucnossie pspl.
-CxomuMocTh M cyMMa
A Y - [lonroroBka k
psina. Heobxonumoe .
KOHTPOJIbHOM
ycIoBHUe CXOJMMOCTH.
JleicTBus Hax psaMu pabore u
-Uccnenosanue }IZ[O.B c BeIoHeRne AKP
oo HuaTeHBHHfA’H 6 A 5 | M6 Uncrosuie | Tiposepra AKP | OIK-2.1,
P PAIBD». Neb OIIK-2.2
YIICHAMH.
-3HaKko4eperyonmecs
PEAYIONUIC CamocrosTensHOe
panel. Teopema JleitOuuma. N
H3yueHHe yueOHOU
-3HaKoNepeMEeHHbIC PSIbI.
JUTEPATYPHI.
AOcomoTHasT W yCIOBHAs
CXOJIMMOCTb psijia.
11.2 DyHKIHOHAJIBHBIE
PSLITBL
-O611acTh CXOAUMOCTH.
- Cremnenubie PAIBL
Teopema Aberns.
Pasnoxenue QyHKiuii B
CTEIICHHBIE pAIBL. - TunoBoii pacuet
[Ipunoxxenuss psgoB B Ne 7 «HucnoBsie
MIPUOITMKEHHBIX HKLIMOHAJIbHBIC
P ymxnt 3amura TP Ne7:
BBIYUCIICHUSX. 6 6/41 5 PABD». CTHBI OMDOC OIIK-2.1,
-Psanbr dypre 10 - Y Poc, OIIK-2.2
TECTUPOBaHHE.
TPUTOHOMETPHYECKUM CamocrosTenpHOE
cUcTeMaM (GyHKUIUH. u3y4yeHue yueOHoi
Pasznoxenue QyHKIui B JIATEpaTypHl.
TPUTOHOMETPUYECKUE
pagsl - Dypee.  VYciosue
MOTO-YEYHON CXOJUMOCTH
u CXOOAUMOCTHU B
“cpemuem”.
-Psinbt Dypbe B
Hroro no pazaeny 12 10/41 | 10
12. OyHKOUM KOMIUIEKCHOTO
MIEPEMEHHOTO
12.1 -TlomstHe QyHKIUH
KOMILJIEKCHOTO
MIepEMEHHOT 0.
OnemeHTapHble  (YHKIHUU
KOMIIJIEKCHOTO
TIEPEMEHHOTO u nux
CBONCTBA.
-IIpenen, TIPOU3BOIHAS
GYHKIMM ~ KOMILIEKCHOTO — TumoBoii pacuer
MIEPEMEHHOT0. Y CIIOBUs Ne 8 «®Dynkuuu
nphepeHInpyeMOCTH. KOMILIEKCHOTO
s epenupy 3amura TP Ne§:
Onpenenexnue MEPEMEHHOTO». . OIIK-2.1,
. 6 821 6,1 YCTHBIU OIIPOC,
AQHATUTUYECKON (yHKIMH. - OIIK-2.2
TECTUPOBAHHE.
-MHTerpupoBanue CamocrosTensHoe
GYHKIMM ~ KOMILIEKCHOTO n3ydeHue yueOHon
nepemenHoro. Cpoiicta u JIUTEPATYPBHI.

BBIYUCIICHHE.
Kormmm.
-Psaner Teiinopa u JlopaHna.
UzonupoBanHbie  0coObIE
TOYKH, UX KBaJIU(UKAIMSA.
-Bbruersl, X BeIUMCIICHUE.
OcHoBHast ~ Teopema O
BbIUETAX.

Dopmyna




Uroro no pazneny 6 | | 821 | 6,1 |
13. Teopus BeposATHOCTEH W
9JIEMEHTBI MaTeMaTH4YeCcKoi
CTaTUCTHKH
131 CrnyvaiiHbie
COOBITUSIO
-OCHOBHBIC (bopmyIb
KOMOHMHATOPUKH.
-OcHOBHBIE MOHATHS
TEOpUU BEPOSTHOCTEH.
N - IloaroroBka k
AnreGpa COOBITHIA. .
KOHTPOJIbHOU
Knaccuueckoe,
pabote u
reoMeTpHyYecKoe u
CTATHCTHUCCKOE BoinosiHeHne AKP
Ne7 «Cuyuaitnsie | ITposepka AKP Ne [ OIIK-2.1,
OTpeIeIICHHSI 5 521 5
COOBITHSY. 7. OIIK-2.2
BEPOSITHOCTU.
Akcruomatuka Teopuun
o CamocrosTenpHOe
BEPOSTHOCTE1. o
u3ydeHue yueOHoi
-Teopembl crnoxeHus
JUTEPATYPHI.
YMHOKEHHS
BEpOSITHOCTEH. Y CIIOBHAS
BEPOSITHOCTb. dopmyna
MOJHOW BEpPOSTHOCTH U
¢dopmyna baiieca.
-Cxema Bepuynmm,
13.2 CrnyJaiiHbie
BEJIMYHHBL.
-JluckpeTHbIe u
HETpephIBHBIE CIydaifHbIe
BEJIMYMHBI. Pan
pacnpeneneHus, (QyHKIUS Brinonuenue
pacpeneneHus u HH/AMBUAYAJIBHOT
IUIOTHOCTD 0 JOMAIIIHETO
pacnpeneneHusl. 3amanus  MJI3Ne
-MaremaTtnueckoe 7 «Ciyuaiinble
OXUAAHUE W JUCTIepCus, BEJIMYHMHBD»
HavyaJbHBIC U LICHTPAJIbHbIC - Iposepka /I3 Ne |  OIIK-2.1,
5 512,41 5
MOMEHTHI. camocrositensHoe | 7. TectupoBanue. OIIK-2.2
- Hopmanenbeli  3akoH u3ydeHue yueOHoui
pacnpeneneHus, JUTEPATYPHI.
TOKa3aTeNbHbIN 3aKOH -
pacnpeneneHus, CaMOCTOSITENIbHOE
paBHOMEpHOE u3ydyeHue yueOHoun
pacnpenesieHie U ApYTUe JUTEPATYPHI.
pacrpeeneHus.
- HepaBenctBo u teopema
Yeoprména. I[lenTpanbHas
IpefiesibHas TeopeMa.
- MuoromepHsie




13.3 DneMeHThI
MaTeMaTHYeCKOM
CTaTHCTHKU

- OcHoBHbIE
MaTeMaTH4YeCcKOi
CTAaTUCTHKH, TeHEpalIbHAs
COBOKYITHOCTh U BBIOOpKA.
IlepBrynas o0paboTka
pe3yabTaTOB HAOIIOICHUN
U HUX  OMIUPUYCCKHE
pacnpenenenus. Ilomuron
Y THCTOTpaMmMa.

- CratucTHueCcKHe OLECHKU
napaMeTpoB
pacnpenenenus. Touednbie
U UHTEPBAJIbHBIC OIICHKH.
JloBepuTenbHbIe
HMHTEPBAIIBI IUIst
napaMeTpoB HOPMaJLHOTO
pacipeneneHusl.

- TlomstHe O KpHUTEPHUSIX
MIPOBEPKH CTATUCTHYECKUX
THITOTE3. Kpurnueckas
0071aCTh, YPOBEHb
3HaYUMOCTH,  MOIIHOCTh
KpUTEPHS. Kpurepnit
cormacust Ilupcona Juis
THIOTE36l O HOPMAaJbHOM
pacpesiesieHUN.
-OynkmonanpHAs
3aBUCHUMOCTb U perpeccusl.
Kpusrie perpeccum.
Br160opounsblif

K03 UIIHCHT
KOPPEJISIHH.
OmnpeneneHue mapameTpoB
JIMHEHHON perpeccun

TIOHATHA

8/41

— TumnoBoii pacuer
TPNe8
«O06paboTka
9KCHEPUMEHTAIIbH
BIX JTAHHBIX).

3amura TP Ne§:
YCTHBIH OIIpOC,
TECTUPOBAHUE.

OIIK-2.1,
OIIK-2.2

Uroro no pazneny

18

18/8,41

18

Hroro 3a CEMECTpP

36

36/14,41

34,1

3a0

Hroro no JUCHOUIITINHE

108

144/54 1

206,5

9K3aMeEH, 3a4eT C
OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTUH

Peanuzanus KOMIETEHTHOCTHOIO IIOJXOAA IpPEIycMaTpUBAaeT HCIOJIb30BAHUE B
y4eOHOM TPOIIECCe aKTHBHBIX U MHTEPAKTHBHBIX (DOPM MPOBEACHUS 3aHATHIA B COUYETAHHUU C
BHEayJAUTOPHOHU paboToil ¢ 1enbio (GOPMUPOBAHUS U PA3BUTUS MPO(PECCUOHATBHBIX HaBBIKOB
obyuatomuxcs. Cornacao . 34 Tlopsiaka opraHu3aliii ¥ OCYIIECTBICHUS JIEATCIBHOCTH TI0
o0pa3oBaTenbHbBIM IpOrpaMMaM OakaiaBpuaTa BbIcIIero oOpasoBanus (yTB. npukazom MOuH
P® o1 05.04.2017 r. Ne 301), npu npo-Be/ieHHH Y4€OHBIX 3aHATUI 00ECIICUNBACTCS Pa3BUTUE Y
o0yyJaroIuxcs HaBBIKOB KOMaHJIHOW palbOThl, MEXJIMYHOCTHOW KOMMYHHUKAIMM, HMPUHATHS
peLIeHHi, JHUACPCKUX KayecTB, B TOM YHCIE C YYETOM PErHOHAJIBHBIX OCOOCHHOCTEH
po¢ecCHOHATILHOMN AeSTEIbHOCTH BBIITYCKHUKOB U OTpEeOHOCTEN paboToaaTenei.

BriOupas Ty uiu HHYIO TEXHOJIOTHIO PabOThI ¢ 00y4YarOIUMUCs, HEOOXOJUMO UMETH B
BUY, YTO HauOousbLIero 3pdexra oT ee NPUMEHEHHsI MOKHO J10CTUYb, €CIIM YYUTHIBATh 1EJIN
00pa3oBaHMs, HA PEATHU3ALNI0 KOTOPBIX JOJDKHA OBITH HampaBieHa W30UpaeMas TeXHOJIOTHS,
cojiep:KaHue, KOTOpoe MPEICTOUT MepeaTh 00yJaromuMCs ¢ €€ IIOMOLIbIO, @ TAKXKe YCIOBHUS, B
KOTOPBIX OHA OYET UCIOIB30BATHCA.

1. TpaguuuonHsle oOpa3zoBaTeibHbIE TeXHOJOIMHU. OpraHuzanus o0pa3oBaTEIbLHOIO
mpouecca, IpeanoyiaraeT NpsMYI0 TPaHCISILIUIO 3HAaHUM OT NpernojaBareiss K CTYIEHTY
(IperMyILECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-UIUIIOCTPATUBHBIX METONOB OOY4YEeHHUS).
VYdeOHas NesSTeTbHOCTh CTY/ICHTa HOCUT B TaKMX YCJIOBHAX, KaK MPAaBUIIO, PEIPOLYKTHBHBIN
XapakxTep.

@®opMbl y4eOHBIX 3aHATHI:

- UHQOpPMALMOHHAs JIEKUUs — I[IOCIel0BaTeIbHOE M3JIOKEHHE Marepuaia B
JTMCUUTUIMHAPHOM JIOTUKE, OCYIIECTBIISIEMOE MPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEJICTBAMH.

- IPAKTUYECKOE 3aHsTHE, TOCBSILEHHOE OCBOGHUIO KOHKPETHBIX YMEHHUI U HaBBIKOB IO
MPEUIOKEHHOMY aJITOPUTMY.

2. TexHomorun NpPOEeKTHOro oOyueHus. OOpa3oBaTeNbHBIM MpoOLECC MOCTPOEH B
COOTBETCTBHH C aJTOPUTMOM IOITAITHOTO PEIIeHUS MPOOIEMHON 3a/aud WM BBITIOJTHEHUS
yueOHoro 3amaHusa. IIpoekT mpexanosaraeT COBMECTHYK)  y4eOHO-ITO3HABATEIbHYIO
JesTeIbHOCTh I'PYIIbI CTYJCHTOB, HAMIPABIECHHYIO Ha BBIPAOOTKY KOHLEMIIMH, YCTAHOBJIECHUE
enei u 3a1a4, GopMyIUpOBKY 0KHIAEMBIX PE3YIIHTATOB, OMPE/IeIICHIE TIPUHIIUIIOB U METOIHK
pelieHusl TMOCTaBJICHHBIX 3aJad, IUIAHUPOBaHME XO-7a paloThl, IMOMCK JIOCTYNHBIX U
ONTHMAJIbHBIX PECYPCOB, MOATANHYIO pPeaIN3aluIo TIaHa paboThl, IPE3EHTALUIO0 PE3YIbTATOB
paboThI, UX OcMBICTIeHHE U pediekcuro. [IpumeHsieTcss B OCHOBHOM JIsl [Tepexo/1a KOMIIETEHIIUU
Ha yPOBEHb BIIA/ICHUSI.

OCHOBHBIE TUITBI IPUMEHSAEMBIX HAMH B 00pa30BaTEIbHOM A€ATEIbHOCTH TPOEKTOB:

HccnenoBatenbCkuil MPOEKT — CTPYKTypa MNpuOimxkeHa K Qopmary HaydyHOTro
UCCIIeIoBaHMsl (JJOKA3aTelbCTBO AaKTYAIbHOCTH TEMBI, OIpEJeNieHHe HaydyHOU MpoOeMsbl,
npeaMera U 00beKTa MCCIEOBaHUs, IEeNIed W 3a/a4, METOJ0B, HCTOYHUKOB, BBIIBH)KCHUE
TUIOTE3bl, 0000IIeHNEe Pe3yIbTaTOB, BHIBOJBI, 0003HaYeHHE HOBBIX Ipobiem). PezynpraTom
sBIIgeTCcs yueOHas KapTa 110 MOAYJIIO Halle o0pa3oBaTeNbHOM MPOrpaMMBI.

TBopueckuil NMPOEKT, Mpennojaralii B OTIMYHE OT MPEAbLAYIIEro, KOHEYHBIH
MPOAYKT B CIEAYIONIMX BapHaHTaX — ra3era K MICTOPUYECKHA 3HAUUMMOMY «MaTEMaTHIECKOMY)»
coObITHIO (TTpa3aHuK yncia «[1n» u T.11.); «MaTeMaTHYecKas» OTKPBITKA (CBOEro pojia yueOHast
KapTa, TOJIbKO He(hOpMaAJIbLHO, KPACOUHO O(hOPMIIEHHAsS; BUAECOPOJIHUK «5] Haydy Bac pemars ...»
U T.IL

WupopMalilnoHHBIH TPOEKT — yueOHO-TIO3HABaTellbHAs JESATeNIbHOCTh C  SPKO
BBIPQ)KEHHOW 93BPUCTUYECKON HANpaBICHHOCTBIO (IIOUCK, OTOOp M  CHUCTeMaTH3aIus
nH(pOpMaLIUK 0 KAKOM-TO 00BEKTE, 03HAKOMJIEHHE YYACTHUKOB IPOEKTa ¢ 3TON nHpopManueii,
ee aHaJIu3 U 00001eHNe U, HAKOHELL, TPE3EHTALM 110 TPAKTHYECKOMY IPUII0KEHHUIO).

4. InpopMaimoHHO-KOMMYHHUKALlMOHHbIE 00pa30BaTEIbHBIE TEXHOIOTHH.



OpFaHI/IBaI_II/ISI 06pa30BaTeJIBHOFO mnponoecca € NPUMCHCHUCM  CIICHUATIU3UPOBAHHBIX

HPOrPaMMHBIX CpeJl U TEXHUUECKUX CPeACTB paboThl ¢ nHMopmarueil (nHpopmaonHas cpe/a
yauBepcurera MOOJYC MOODLE).

6 YueOHO-MeTOoAUUYECKOE 00ecneueHe CAMOCTOSATeIbLHO padoThl 00y4aommXxcst
[Tpencraieno B npuiioxxeHuu 1.

7 OueHoYHbIE CPEICTBA /1JIsl IPOBeIeHUsI MPOMEKYTOUHOI aTTecTaluu
[TpencraBieHbI B IPUIOKEHUH 2.

8 YueOHO-MeTOoAu4YeCKO€e U HHPOPMALMOHHOE 00ecedeHne TUCIIUIITHHBI (MOTYJIsA)
a) OcHoBHas JIUTEpaTypa:

1. [unaues B. C. Beicmas maremaruka: ydeOnuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bsicmiee oopa3oBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: 3JICKTPOHHBIH. - URL:

https://new.znanium.com/catalog/product/990716. — Pexwum mgocTymna: ajisi aBTOPHU3. MOJIb30Ba-
TeJei.

2. Maremaruka: yue6. nocooue / FO0.M. Jlanunos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. Hypuesa ; nox pea. JI.H. XXyp6enko, I'.A. Huxonooii. — MockBa: MHOPA-
M, 2019. — 496 c. — (Bricmiee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-102130-9. -
Texkct: anexrponnsiit. - URL: https://new.znanium.com/catalog/product/989799. — Pexwum no-
CTyTa: ISl aBTOPHU3. TIOJIB30BATEIICH.

0) JlonmostHuTEIbHAS JIUTEPATYpa:
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MS Oﬁ.lce 2007 Ne 135 ot 17.09.2007 06eccpodHo
Professional
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MAXIMA CBOOOIHO PacCIpOCTpPaHIEMOC 0OECCPOUHO
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HpO(l)ECCI/IOHaJIbHLIe 0a3mbl JAHHBbIX U I/[H(l)OpMaIII/IOHHI)Ie CIIPaBOYHLIC CUCTEMbBI

Ha3Banue kypca Ccblika

Hammonanenass ~ mHGOpMaIMOHHO-aHATUTHYECKAS URL:
cucrema  —  POCCHHCKMH  WHJEKC — HAy{HOTO https://elibrary.ru/project_risc.asp
uutuposanus (PUHIL)
IMouckoBas cuctrema Axamemusi Google (Google
Scholar)
Nupopmanronnas cucrema - EnnHoe 0KHO A0CTyIIa K
MH(OPMAIIMOHHBIM pecypcam

9 MaTtepuajibHO-TeXHHYECKOe ofecnieyeHHe THCIUTIMHBI (MOIYJIs1)

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

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

MaTCpI/IaJILHO-TCXHI/I‘-ICCKOC obecrnieucHue JAUCIMITIIIMHBI BKJIIFOYACT:

VYyeOHble ayAMTOPUU [N TPOBENEHHs 3aHATUH JeKHMOHHOro Tuma: Jlocka,
MYJIbTHMEIMIHBIE CPEICTBA XPAHEHHSI, TIEPEIavd U TIPEICTABICHUS HH(POPMAIIHH.

YyeOHble ayAUTOPUM JUISL TPOBEIACHUS NPAKTUYECKUX 3aHATUH, TPYHIOBBIX U
WH/IMBUAYATbHBIX KOHCYJIBTAIMN, TEKYIIIEr0 KOHTPOJIS ¥ POMEXKYTOYHOH arTectanun: [locka,
MYJIbTUMEIUHHBIN TPOEKTOP, SIKPaH.

Kommieke meromndeckux pa3paboToK (pa3gaToyHOro MaTephalia U METOIHYECKUX
yKa3aHuil) M\MJIH KOMITIEKC TECTOBBIX 3aJIJaHUH JUISI IOATOTOBKH U TPOBEICHHS IPOMEKYTOUHBIX
U pyOeKHBIX KOHTPOJIEH.

[TomerieHust 1151 CaMOCTOSATENIBHOM paboThl yyamuxcs: [lepcoHanbHbIe KOMITBIOTEPHI C
nakerom MSOffice, Beixomom B HTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTEeNbHYIO CPEy YHUBEPCUTETA.

[Tomemenne nas XpaHeHUs U NPOPUIAKTUYECKOTO OOCITYy)KMBaHUS y4eOHOTO
obopynoBanus: Illkadpsl ans xpaHeHHs y4eOHO-METOIUYECKOM NOKYMEHTalUH, y4eOHOTo
000pyI0BaHUS M YI€OHO-HATIISTHBIX TTOCOOHUH.
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Ipuioxkenne 1

Y4eOHO-MeTOoAUYECKOE 0O0ecTIeYeHHe CAMOCTOATEIbLHOMH padoThl 00y4aromuxcs
[To mucuurummae «MaTeMaTrukay peaycMOTpeHa ayIMTOpPHAsl U BHEAyIUTOPHAs
caMoCTOsITeNIbHAsI paboTa 00yJarOIIUXCS.

AyIuTOpHAas cCaMOCTOSTENbHAS pad0oTa CTYJCHTOB MPEATOJIAraeT pelIeHue KOHTPOIBHBIX

3aa4 Ha MPAKTUYCCKUX 3aHATUAX.
Ilpumepnsie ayoumopnuvie konmponavhoie padomut (AKP):

AKP Nel «Ananumuueckasn ceomempus)

1. a=(21-3), b=(-4;0;2), c=(1;-2). Haiizure:
a) JJIMHY BEKTOpa a, ero HampaBISIOLIHE KOCHHYCBI, OPT BEKTOpa a;
6) a: b,
p) ax b
r) abc,
2. a=(14-3), b=(3-25), c=(3-4;2) . HaiiouTe nmomams NapaICIOrpaMMa,
MOCTPOSHHOTO Ha BEKTOpax a+2b u c—3b, n ymue ero CTOpOH.
3. IlpoBepwTe, SIBISIOTCS JIM BEKTOPHI a= (1;1;3) , b= (3;0;—2) , c= (— 1;1;3)

KOMILJITAHAPHBIMHU.
4. ansl koopauHatsl BepuH A(3;0); B(-5;6); C(-4;1) tpeyronpauka. Haiinure:
1) nnury croponsl AB;

2) ypaBHEHHE BBICOTHI, IPOBEAECHHON Yepe3 BepinHy C.
5. JlaHbl KOOpAMHATHI BepINH nmupamuasl A; A, Az A, . Haiftu:
1) ypaBHeHue npsiMmort A;4,;
2) ypaBHeHuUe Tiockoctn A; A, As;
3) AnuHY BBICOTHI, ONMYIIIEHHOW U3 BepnHbl A, HarTpaub A; A, A;.

6. IlpuBecTH ypaBHeHHe KpuBO# X —2X+3y° +12y-5=0 K KaHOHHYECKOMY BHIY H

IIOCTPOUTBH €€.

AKP No2 «Ilpeden ¢pynkuyuu. Henpepvienocmo ghynkyuuy

Bpruncnuts nipenensi:

3 2
1 Iimx erSx + 2X 5 lim (X_Q(X_S)(X_Ll)
x>2 X —X—-6 x> 5X" =X +11
3 2
3. lim| —— X 4. lim 9%
ol 2X° =1 2Xx+1 x-0 X
i+7
5. Iirr(1)(1—4x)3X 6. Iirrgxcthx

7. UccnenoBaTh Ha HEMPEPBIBHOCThH (PYHKIIHIO.

f(X)Z{X—?:eCJm x<0
5% eciu x>0



AKP Ne3 «Ilpou3zsoonasn gpynkuyuu 0OHOU nepemeHHoun»

1. HaiiguTe nepByro NpOU3BOAHYIO OT (PYHKITUN:
_ 2 2 _
2) {X— 1=-25C°, 5) y=X-C0S3X, p) y—w—&logzwﬁ

y = arccos5t + 7, X2 +2x+1
3
n Y= 5<+% _2arctg (4x2 + 3x)
2. CocraBbTe ypaBHeHHUs KacaTenbHOM K kpuoii XY =4 B rouke Xy =1.

3. Bbruucnure npubmmwkeHao Y =V x> +8 npu X = 1,09

. cos4x—-1
4. BeluucauTe npeen no npapuay Jonutans lim

x—0 (e4x _1)2 .
AKP No4 «HeonpeodeneHHnblii unmezpan)

. Halitn Heonpenesi€éHHbIE UHTETPAIbL:

5X -2

dx, 6) |sin(3x+21)dx, — — dx,
)I ( ) B)J.x2+4x+5

X2 45X —~/X +2
a) j

X2

8x—-15

dx, 1) [xsin(2x)dx, e) [sin’(2x)dx, x) | o —ix15)

l'*) IL X’3)
Vx? —6x+13
j\/;—Z

dx.
X+ /X

AKP Ne5 «/lucppepenyuanvuvie ypasnenus 1 nopaoka»

1. Haitti o6mmmii nHTETpai uiu odiee pemenne qudepeHInaibHOro ypaBHEHUS IEPBOTO
nopsjka (B npumepe 0) pemnts 3aaa4uy Komm):

a) 20xdx —3ydy = 3x*ydy —5xy’dx,
'~ yCoSX = sin 2x
6) {y y .
y(0)=-1
AKP No6 «Hucnoswvie paov»

3n
o n =3n-2
1. Uccnenosarh psg Ha CXOAUMOCTb a ( J ; §) .
P ) ; 2n+1 ) nzzl‘ n®+9
0 (_1) n 52n—l
2. HUccnenosatn pan Ha a6COJHOTHyIO M YCIOBHYIO CXOOUMOCTh ZW .
=1 n+1.1)!
(_1) n+1

3. Boruucnute cymmy psina ¢ touHoctsio 0,01 Z 3
n1 o ON

AKP Nl «Cnyuaithole coovtmusny



1. B ypue 12 mapos. Cpenu 3Tux mapoB 3 Genbix U 9 yepHbIXx. KakoBa BeposSTHOCTb TOTO, YTO
HayJiauy BBIHYTBIHM IIap OKa)keTcst OesbiM?

2. B paaumoctynuu Tpu MuUKpodoHa. [l Kax10ro U3 MepBbIX IBYX MUKPO(GOHOB BEPOSITHOCTD
TOrO, 4TO OH BKJIIOYEH B JaHHBIH MoMmeHT, paBHa 0,45, a musa tperbero — 0,9. Haiitu
BEPOSTHOCTH TOTO, YTO B JAHHBIII MOMEHT BKJIFOUEHBI 2 MUKPO(DOHA.

3. B nponaxe nmerorcs Oenble 1 KOpUYHEBBIE Al11a B COOTHOLIEHUH 2:3, IpUYeM IIPOU3BOACTBO
60% 6enbix 1 71% KOPUYHEBBIX WL AATUPYETCS THEM, MPEAIICCTBYIOIUM IHIO TPOIAXKH,
a OCTallbHBIE flilla JaTUpyOTCs Oosee paHHUMU uyuciamu. [lokynarens 3aka3blBaeT sifna,
JaTUPyEeMbIE JTHEM, IPEIIIECTBYIOLUIUM JHIO MPOJAXH, HE3aBUCUMO OT MX LBeTa. KakoBa
BEPOSATHOCTb TOT0, YTO MY IIPOAATYT PELIETKY OebIX AnL?

4. Tenedonnas cerb yupexzaeHus obciyxuBaer 200 aboneHTOB. BeposTHOCTH TOrO, YTO B
T€YEHUE MHUHYTHl BHYTPU 3TOM CETH KTO-TO KOMY-TO M103BOHMT, paBHa 0,7. Kaxosa
BEPOSTHOCTH TOTO, UTO B TeUEHHE MUHYTHI OyzeT 5 3B0HKOB? KakoBa BEpOATHOCTB TOTO, YTO
B TEUCHHE MUHYTHI OyzeT He Oosee 5 3BoHKOB? HaiiTu HauBeposiTHEHIee YUCIIO 3BOHKOB B
TE€YEHUE MUHYTHIL.

IIpumepHbie uHAUBUAYAIBLHBbIE JoMamHue 3aganus (U3) u tTunosbie pacuersl (TP):

TPNel «Mampuuywvi. Onpedenumenu. Cucmempl TUHEHHBIX A12e0pAUUECKUX YPAGHEHUIL)
Ilpakmuueckue 3a0auu:

1. Pewmuts matpuunoe ypaBHenue X+3(A-B)=4C, roe

oy 2) o5 e )

-1 56 7 2 3 -1 4)(2
2. Bremonnaurte gevicteus | 3 4 2 1 3 +!5 2 33|
0 7 8 2 1 -2 3)\4
1
1 2 3
3. Beruucnuts onpenenutens |2 0 4
5 6 7
1 1 2
4. Haiitn obpaTHyto MaTpuy A, ecmn A=|2 -1 2
4 1 4

5. PemmuTh cucTeMbl IMHEWHBIX aNreOpandeckux ypaBHeHUH 1Mo ¢popmynam Kpamepa,
MaTpU4YHBIM METOA0M, MeToZoM ["aycca:

3X, +4X, +2X;, =3 X, + X, =X, =36
A) 12X, =X, =3X; =-3 B) 1% —X, +X; =13 .
X, +5X, + X3 =-2 2X, + X, + Xy =7

6. Pemmts cucremy meronom ["aycca
X, + X, +3X; —2X, +3X%; =1
2X, +2X, +4X; =X, +3X; =2
3%, +3X, +5X; —2X, +3X; =1
2%, +2X, +8%X; —3X, +9X, =2



2%, +X, +X; =0
7. Pemmuth cucTeMy OAHOPOIHBIX YPABHEHHUN 5%, =X, =X, =0
X, —3X, =3X, =0

Teopemut:ecxue eonpocol:

1.JlaitTe onpenenenne matpuiibl. Kak onpeneauTts pazMep MaTpHUIbl, 3JIEMEHT MaTPHUIlbl?
[IpuBenuTe npuMepHl.

2. YactHble BUIBI MAaTPHUIL (MX Ha3BaHUsL, IPUMEPHI).

3. JIuneinble or€paly Haa MaTpulaMu: CJIIOKCHHUE U BbIYUTAHUEC MAaTPpULl, YMHOXKXCHUC
MaTpulbl Ha YHUCJIO.

4. Henuneiinble onepanuy HaJ MaTpUllaMH: YMHOKEHUE MaTpull, MpaBujio, npumep. Beerna
JIM OllpeieieHa onepalys yMHOKESHHSI MaTPUIL?, YKAKUTE UCKITIOYCHHS, IPUBEAUTE TPUMEPHI.

6. Uto Ha3bIBaeTCs onpeaenuTesieM 2-ro U 3-ro nopsjka, IpUBeIuTe IpUMepbl

7. KakoBbI OCHOBHBIE CBOMCTBA OTIPEICTUTEICH?

8. Kakue criocoObl BEIUMCIICHHSI ONPEIeIUTENCH MPOU3BOJILHOTO Mopsiika Bel 3HaeTe?

9. CucremaTu3upyiTe BCE Cllyyau, B KOTOPBIX OIPEIEIUTENb PAaBEH HYIIIO.

10. Yto Ha3pIBa€TCA MUHOPOM 3JIEMEHTA MAaTPUIIbI, €0 alreOpandecKuM JOMOTHECHHUEM?

11. Kakas MaTpuiia Ha3bIBaeTCsl 00paTHOM Ji1s 1aHHOM MaTpulbl A? Besikas nu matpuna
uMeeT 00paTHyio?

12. Kak Haiiti o6parnyro marpuiry? Kak npoBeputs, 4To OHa HaiiieHa BepHO?

13. Kakue BUJIbI CHCTEM JIMHEWHBIX ypaBHeHUM Bri 3HaeTe? (UTo 3HAuMT OgHOpOAHAS,
HEOJHOPO/HAS CUCTEMA; KaKUE CUCTEMbI COBMECTHbBIE, HECOBMECTHBIE; ONPECICHHbIE,
Heolpe/ie/IeHHbIE?)

14. Chopmynupyiite He0OOXO0IUMOE U AOCTAaTOYHOE yciaoBue coBMecTHOCTH CIIAY.
15. Ilpu xakom ycnoBuu CJIAY nMeeTr eIMHCTBEHHOE pelieHne?

16. Kak onpenenuts, 4To cucTeMa HECOBMECTHA?

17. Onnopoansie CJIAY moryT ObiTh HecoBMecTHbIMU? [Touemy?

18. Ilpu xakoMm ycnoBun ogHopoHas CJIAY nMeer ToabKO HylIeBO€ peleHue?

19. Yto Ber MmokeTe cka3aTh 0 KomuecTBe perieHuit onqnopoanoit CJIAY, ecnu onpenenuresns
MaTpPUIIbI 3TON CUCTEMBI paBeH HYIIO?

20. 3anummte popmyisl Kpamepa. KakoBsl ycioBus UX IPUMEHEHUSI.

21. Kakue cucteMbl MOKHO peliaTb MATPUYHBIM METOJOM? 3aMUIINTE COOTBETCTBYIOIIYIO
opmyury.

22. B yeM 3akimovaeTcst cynHocTh Metoaa ['aycca?

HJ[3 Nel «Bexmopnasn anzeopa»

1. TloctpoiiTe Ha TNIOCKOCTH BEKTOPHI a= (4;—1), b= (— 2;5), c= (1;2). Haiinnre nx

JTMHEWHYI0 KOMOWHAITUIO 2a+b+3c a) TEOMETPUYECKH, 0) aHATUTUICCKH.
2. a=(21-3), b=(-40;2), c=(1L-2). Haitmure:

d) ITMHY BEKTOpa a, €ro HalpapBJISIOIINe KOCHHYCHI, OPT BEKTOpa 5 ;
6 ab ac b (a+2c)-(3§—5b);
B) 5><5' aXE’ Bx(_:, (5+26)x(3§—55)

r) abc,

3. a= (1;4;—3) , b= (3;—2;5), c= (3;—4; 2). Haitaure nnomans napauienorpamma,

IIOCTPOEHHOr0 Ha BekTopax a+2b u ¢ —3D, u mmue! ero cropox.



4. TlpoBepbTe, SIBISIOTCS JTU BEKTOPBI a= (1;1;3), b= (3;0;—2), c= (— 1;1;3)

KOMILJIaHapHBIMHU.

5. Jla"bl KOOPAMHATHI BEPIIUH TUPAMHUABL A A AA,

A(33,6), A (2:21), A(-10;1), A,(—4;6;,-3). Haiiru:

1) mmuay pedbpa AA, ;

2) yron Mexny peOpamu AA, 1 AA,;

3) yron Mexay peopom AA, U TpaHbio AAA;

4) mmomanb rpaHu A AA,;

5) 00beM MUpaMHUIbI.

HJ[3 Ne2 «Kpuevle 6mopozo nopsaoka»

1.

Ornpenenuth TAN U MOCTPOUTH TUHUI0. Haiitu, eciu ecth, BEpUINHBI, POKYCHI,
ACUMIITOTHI:

a) x> —-9y*+2x+18y+73=0;

6) 2x* +3y? —4x+6y—-7=0;

B) y°—4x-2y—-3=0.

HJ[3 Ne3 «Komnnekcuble uucna

1.

BeimonmHUTh  IGHCTBUS, TNPEACTaBUTh pe3ylibTaT B  anreOpaudeckon  ¢dopme
e 2i
B-20@i-)+—
2—1
N300pa3uTh Ha KOMIUICKCHOW IJIOCKOCTH M TPEACTaBUTh B TPUTOHOMETPUYECKOW M
HoKa3aTenpHoM Gopmax uucna: Z, =—i; 2, =1-1; 2, =-1+ J3i.
Beramcuts a) (2,); 6) Bce 3HaueHus KOpHSA 37, .
Pemuts ypaBHeHust a) z° —4z+8=0 6) Xx—y+ixy=i, x,yeR.

[TocTpouTh Ha KOMILIEKCHOW TIJIOCKOCTH MHOKECTBO TOYEK, Y/OBJIETBOPSIOIINX
COOTHOIIIEHUIO |Z—2i|$2

HJ[3 Ned «Beeoenue 6 ananu3s. Ilpeoen. Henpepwiernocmao)

1.

Haiitu npenenst yHkimii:

22X +x?2+5 . x¥-3x—-2 .. Nx+1-2 . 1-cos4x
lim————; lim — ; lim ; lim ;
x—o 3y —xX+1 x=>-1 x° —_x—2 x=3 [x—2_-1 x>0 2X.tgx

X 1
lim x- (N +1-x); tim 272 lima—axy> " tim N2
o xoo\ 2X+1 x—0 x>0 @3 _1

HccnegoBath Ha HCIIPCPBIBHOCTD, HaWTH TOYKU pa3pbiBa, CACIATb YCPTECIK:



X+4, x<-1,
y=43%; y=Ix?42, -1<x<1,
2X, Xx=>1.
HJ[3 Ne§5 «Ilpou3seoonan pynkyuu 00noii nepemenno»

Haxootcoenue npou3zeoonoit

1. Haifti mpousBoaHbIe ¥ auddepeHItnaibl IepBOTro MopsaKa

1) y:7cosx,
5x+1

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

4) y=(cosx)".

2. Haiitu npousBoaHyto QyHKINHU, 3aJaHHON HESIBHO

e’ —5xe* —2xy +11=0.

3.Haiitu npou3BoiHyI0 (QYHKIIMH, 33JaHHON TapaMeTPHUECKU
X =3cost -5,
y=4t° +5.

4. HaifTu npou3BOJIHbIE IIEPBOTO MOpsiAKa QyHKIIUH y=X¢€

Ilpouseoonasn evicuiux nopaoxos. Ilpunoscenus npou3eoonoi

2

dy
dx?

x=3t—t3,

6) y=5'*.
N )Y

1. Haiigure ﬂ u
dx

GbyHKUIM: a) {

.~ 2 -~
2. a) Hanmmure ypaBHeHue KacaTenbHoi k mapabone ¥ = X~ —4X + 2 B Touke ¢ abeiuccoit

x, = 0. INocrpoiite rpaduk 1 KacaTeabHYIO.

6) HanmmmmTe ypaBHEHHE KacaTeIbHON K KpUBOH X’ +y° —4X+2y —164 =0 B ee Touke ¢

koopauHaTtamu (7; 11). IlocTpoiiTe KpuBYIO U €€ KacaTelbHYIO.

3. Haiinute Hanbosnbliiee 1 HAMMEHbIIEe 3HaYeHUsT (PYHKIIMU Ha 3aJaHHOM OTpe3Ke

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



4. Berancioure IMpEaciibl, UCIIOJb3Ys IIPABUIIO Jlonrans:

. 2x% —8x* +13x-10
a) lim—; 5
x>2 X7 —2X° +3Xx—6

0) Iimox-ln(eX —1).

X+

5. 3aBUCUMOCTb IIyTH OT BPEMEHHU IIPU NPSIMOJIMHEHHOM JIBUKEHUU TOUKH 331a€TCS

1
YPAaBHEHUEM S = §t3 +2t> 3,116 S —1IyTh BM, a t — Bpems B ¢. Belumciute ee
CKOPOCTb ¥ YCKOpPEHHE B MOMEHT BpemeHH t = 4C .

TPNe2 «Hccneoosanue hynkyuii u nocmpoenue 2paguxos)
Ilpakmuueckue 3adauu:

1. Tlocrpoiite rpaduk QYHKIUM C TOMOLIBIO NPOM3BOJHOW MEPBOTO  TOPSIKA
y=-x*-3x* +9x+11.

2. Haiizute TIPOMEXYTKH BBIMYKJIOCTH, BOTHYTOCTH M TOYKM meperuba QyHKIuu

y=2x—3§/x7.

3

3. Haiinure acMMOTOTHEI M HOCTPOMTE CXEMATHYHO rpaduK QyHKIUH y = X72 .
(x+1)
2
4. TlposeauTe MOJHOE UCCIENOBAaHUE QYHKIMM U ITOCTPOUTE IrpaduK y — X7 —3X+3
x—-1
5. TlpoBeaute momHOE UccaeI0OBaHUE (PYHKIIMH U TOCTPOiiTE Tpaduk
_Inx
X

Teopemuuecxue eonpocol:

1. Onmnpenenenue GpyHKIMHU, HEYObIBatOIIEH (HEBO3pACTAIOIIIECH) HA TPOMEKYTKE.

Cdopmynupyiite HEoOXOAMMBIE U JOCTaTOYHBIE YCIOBUS BO3pacTaHUs M YObIBaHUS
(GyHKIHN.

OmnpeneneHre MUHUIMyMa U MaKCUMyMa () yHKIIHH.
Chopmynupyiite He0OXOIMMBbIE U JJOCTaTOYHBIE YCIOBUS CYIIIECTBOBAHUS SKCTPEMYMa.

Omnpenenenue BHITYKIION (BOTHYTON) (QYHKIIMU HAa MHTEPBaJle, TOUKU Ieperuoa.

o o &~ w

ChopmynupyiiTe H0CTaTOYHBIE YCJIOBUS BBITYKIOCTH (BOTHYTOCTH) Trpaduka (yHKIUH,
JOCTaTOYHOE YCJIOBHE CYIIIECTBOBAHHUE TOUEK Ieperuoa.

~

Omnpenenenre acCUMNOTOTHI rpaduka GyHKINU

8. HaxoxnaeHnue BCPTUKAJIbHBIX, HAKJIIOHHBIX, TOPU30HTAJILHBIX ACUMIITOT.

HJ[3 Neb6 «Heonpeodenennwlii unmezpai»
1. HaliTu HeonpeielieHHbIE UHTErPajlbl

1 x3/x 2 1
L[| 2 XX 2. - dx
g I




3. 3 4 4. Ctgsjd
] ‘/2_7X_sin(25x—1j x J sin’x
2 4 2X_1

7. _[Vl—exexdx 8. I 4x+3 dx,

(x-2)°
9. [xedx, 0. [
X(X° +1)
dx dx
11. , 12. _—
I&+i/§+2‘{/§ -[cosxsin3x
13 dx

(X+1D)Vx® +2x-1.

TPNe3 «Onpedenennvtii unmezpan
Ilpakmuueckue 3a0anus:

1. Breraucnouts OMPECACIICHHBIC MHTCIPAJIbI

2 T
1) j (X2 +X—14)dx. 2) j In sin xdx
1 2

2. BeramcnuTh miomans GUryphl, OrpaHHYeHHON JIHHUSIMHI
1) 3x—y=4, y*=6x

2) r=cos2ep, OS(/)S%
x =2cost,

3){ . y=3(r23).
y =6sint;

3. BpuucnuTh JUIMHY OyTH KPUBOM, 331aHHON ypaBHEHUEM

1) y=Inx, V3 <x<l5.

2) p=3e3¢/4’ —7;/2£qo£7r/2
3) [x=¢ (costsin), rl2<t<r.
x =e'(cost —sin?),

4. Boluncauth o00BeM Tena, oOpa3oBaHHOro BpamieHHeM BOKpyr ocu Oy  ¢urypsl,
_Q_ 2 _ g2
OrpaHUYeHHON TpapukamMu GyHKIUN X=3-y , X=Y +1
Teopemuueckue 6onpocwi:
1.Jlalite omnpeneneHUE ONPENEICHHOIO MHTErpajlla M YKAKUTE €ro TIeOMETPUYECKHH U
MEXAHUYECKUN CMBICII.

2.Ilyctp f: f(x)dx =0, f(x) # 0. Kak 3TO UCTOJIKOBaTh T€OMETPUICCKU?



3. Banummute GopMyy A BRIYUCICHUS TUIOINAAN KPUBOJIMHEHHOU Tpanenuu ajst ocu OX U a7
ocu Oy.
4. Kaxk n3menutcs sta ¢popmyina, eciu ¢purypa OyJaeT orpaHMueHa CBEpPXY M CHU3Y — rpaduxkamu

byHKIMHA
y=f1 (x) u y = f2(x), a mo 6okam — nmpsiMbIME X = a, x = b.

5. 3anummre Gopmyiy A BHIYMCICHUS TUIOMAAN KPUBOJIMHEWHOTO CEKTOpPa, OTPAHUYEHHOTO
KpUBOM, 3a/IaHHOI B MOJISIPHOM CUCTEME KOOpIMHAT.
6. 3anummre hopMyiTy A BHIYMCICHUS JJTUHBI YT KPUBOH, 3aJaHHON ypaBHEHUEM:
a) B JIEKapTOBOW CHCTEME KOOP/IHHAT;
b) B monspHOIi cucTeme;
C) eciu KpUBas 3ajaHa MapaMeTPUIECKH.
7. 3ammmmure GopMyITy AJs BRIYUCICHUS 00beMa Tela BpameHus BOKpyr ocu Ox  (OVY).

TP Ned « Dynkuyuu HeCKOIbKUX NEPEMEHHBIX)

In(l— X% — y2)

B

2. HaiiTu 3Ha4eHHs YaCTHBIX MMPOU3BOIHBIX (DYHKIUI B 33JaHHOMN TOYKE:

1. Haiitu o6nacte onpeneneHus QyHKIUN Z =

1

A) z=x" (11) B) z= In(\/;+\/§) (12).

2
. u .
3. Haiitn pwR eci U = Xy +Sin(X+y).
X

4. BeruvcnuTh NpuOIMKEHHO \/ 5.e%% 1+2,03% .

5. HaiiTi skcTpeMyMsl GyHKIMH  Z = X +2y* —4X —6Y + 2.

Inx In
6. Haiitu npou3BoaHYIO0 QYHKIUU Z =—— — ny B HanpasyieHuu Bekropa (1;1).
X

7. HaiiTi sKcTpeManbHOe 3HaueHne GyHKuun Z = 2X+ Y —y° —X° mpu ycnoBun X + 2y =1.

8. Haiftu Hanbomnbuiee 3HaYeHNE PYHKINU:



A) z=x-2y+5 y>0 B) z:m@2+yﬂ

X+2y<1
x>0
y > 0.

TPNe5 «Hnumezpan no gpuzype»

2y

1. BelYMCIUTh NOBTOPHBIN HHTErpal I dyI(ZX + y)dx .
-2 0

2
4 3

yos

3

2. 3MeHUTD MOPATIOK HHTETPUPOBAHHSI B IBOMHOM WHTETpae: J dy J- f
1

y

(x; y)dx.

1

. X’
3. BbruncauTs 1BOMHON HHTErpa j .[ —dxdy, rne D — o6sacth, orpaHudeHHas JTMHASAMH
D

yzl,y:x,x:4.
X

4. BeruvcnuTh MI0Iaab GUIrypbl, OrpaHUYEHHON OKPY)KHOCTSIMU I =1, I =2C0S¢ (BHE

OKPY>KHOCTH

r=1).
5. BeruucnuTh miaomaas GUrypsl, OrpaHMueHHON TUHUAMU Y = % u x+y-7=0.

6. Haiitu cratuueckrie MOMEHTBI OTHOCUTEIFHO KOOPAMHATHBIX OCEH TIaCTUHKH,
OTrpaHUYEHHOM apadonoit Yy = x2 (y > O), npsMoON  X=9, ecIu TNIOTHOCTh PACTIPEACICHUS

MAacChl B KaXKJ0H TOYKE paBHa OpAUHATC 3TOM TOYKH.

7. Haiinute momentsl uaepuua |,, I, |, OMHOPOIHO# MIaCTHHKH (5 = 1), OTrPaHNYEHHOU

OCAMM KOOpIMHAT U mpsimor Y = 2 —0,5X.

TPNe6 «/lugpghepenyuanvuvie ypagnenus epblcuiux nopaoKoii»

1. Haiitu oG1uee pemenue nuddepeHansHOro ypaBHeHU:
1) y"xInx=y",2) (L+x3)y"+2xy’ =12x>.

y" =2sin®ycosy

2. Haiitu pemenue 3agaun Komm: T, .
yh=>.y@®=1



3. Haiitu o6mee pemenue nuddepeHImanibHoro ypaBHeHus (B IpUMeEpe 1) PEIIuTh 3a1ady
Komm):

1) y"-2y'+y=xe* p) y"+4y +5y=x"
3) ¥ —4y"+5y'=6x"+2x-5, 4) y"'+2y"-3y'=(Bx+6)e’,
5) y'—4y'+4y =e”(cosx+3sinx),6) y" —64y’ =128 cos8x —64e**,
7 { y"+y=1/sinx |
y(x12)=1,yY'(nl12)=nl2

4. Pemute cuctemy /Y mepBoro nopsizika AByMs Clloco0aMH - MOACTAaHOBKH U METOI0M
Ditnepa

y'=2x-5y+e'
X'=y—-6x+e™

TPNe7 «Hucnoevie psaost, hynKyuonaibHvle paosvl)

1. Jloka3aTh CXOAMMOCTb U HAlTU CyMMY psijia 22—2 .
N +N—
n=2

2.WccnenoBarh Ha CXOJAMMOCTD PSIJIbI:

Ssin?ndn snn+l)! & (3n-2)"
2 BN O LT ( j’B);n((sr:w;)’ ol

le (3n +1),/In(n +5)

3. HccnenoBath pPAABI HA a6COJ'IIOTHYIO " YCIIOBHYIO CXOJAUMOCTD:

2) Z:sm n/n 6) i D" Z( n" (2n+1)

~ “~nin(n+1) ~ ~ 3n+2

4. Haiitn cymmy psiga Z ) ¢ Tog”ocTsro 710 0.001.

~4"(2n+1)
5. HaiiTi 0651acTh CXOAMMOCTH CTETIEHHOTO psija:

2n+1

2) Z( nHr2"(x+1)" 6) 24 )2” Z( nH" (x+2)

= 3n+2 o~ n?

6. Paznoxute ¢pynkuuto B psn Teinopa no crenensm X!
a) (3+e7)%,6)7/(12+x—-x)?, B)In(1— x—20x?).

7. Beruncnuts MHTErpai ¢ TouHocThIo 10 0.001:



0.2
6) [sin(25x*)dx.
0

05
) J- dx

a —

0 4\/l+ X4

8. Haiitu npubmmkéHHo pemenue 3anaun Ko B Buae orpeska psaaa Teitnopa 1mo cTeneHsm

yN — X2 + y2
y(0)=0,y'(0)=1

X € YeThIpbMsI HEHYJIEBBIMU KO3(PPUIIEHTAMU:

9. Paznoxuts B psag Pypse QyHKIHIO, IEPHOAUYECKYIO C IEPUOAOM 27 , 3aJaHHYIO Ha
X+m,—7<Xx<0

orpeske [~7,7] popmynoii f(X)= { 0<x<
r, 0<x<nr

TPNe8 « Dynkyuu KOMNIEKCHO20 NePeMEHHO20)

1. U300pa3ute 00macTh, 3aJaHHYI0 HEpPaBEHCTBAMU. [ paHWIBI, TPHHAUICKAIIHE OO0IACTH,
1300pa3uTh CIUIOIIHOW JIMHUEH, HE IPHHAJUICKAINE — ITYHKTHPHBIMHU.

lz-1>1
lz+1>1

2. C rounoctpio 1o 0,001 HaliTH AEWCTBUTEIHHYIO U MHUMYFO YaCTH TaHHBIX BEIHYWH:
—2+i

a) e

6) ch(2-i);
6) Arcctg(2i);
2) 241,

3. UccnenoBare pyHKIMIO W =SIN2Z Ha aHAIMTUYHOCTH. B cilyyae aHaNMTHYHOCTH HalTH €€
MIPOU3BOIHYIO.
4. BoccraHOBUTh aHanuTHdeckyro (yHkiuio f(z) mo m3BecTHOW AEHCTBUTENBHOM YacTu

Re f(z)wmu maumoit Im f(z)u 3nauennto f(z,).
Ref(z)=x*-y*+3x+y; f(0)=i.

5. Brrauciauts HHTErpal OT (I)yHKL[I/II/I KOMIIJICKCHOT'O MEPEMECHHOTO 10 I[aHHOﬁ KpHBOﬁ.
Izdmz%z,L44=1,—n§amz£0.
L

6. Bpumcnute wuHTerpan. Bocmonbp3oBaThesi TeopeMoit Komm  wiM  MHTETpaTbHBIMU
dbopmynamu Komu. HampaBienue BosIb KOHTYpa, MPOTHUB YaCOBOW CTPEIIKH.

z°dz
', 2-20

I

HJ[3 Ne7 «Cnyuaiinvie geaudunvl U 3aKOHbL UX PACHPEOEICHU)



1. 3aman psng pacupeneiaeHus JIUCKPETHOW ClIydyalHOHW BEJIWYWHBI X.
X1 2 3 4 5 6

P 1003|015 /020 {035 |0,15 |?

[ToctpouTh MHOTOYronbHUK pacupenencHus. OnpeaenuTs (yHKIHIO
pacnpezeneHuss W mocTpouth €€ rpaduk. BeIUMCIUTE MaTeMaTHUyecKoe

m D[ X o
OXKUAHUE X, TUCTICPCHIO [ ], CpeHee KBaJIpPaTHYECKOE OTKJIOHCHHE X

-0, <X<
u BEPOSATHOCTH P(m, —o, <X <m, +0,).

2. 3amaHa (QYHKIUA paclpeAcsieHus CiIydailHOW BeIMYMHBI X
0, X <3,

F(x) = %(—x3 +12x? —45x +54), 3<x<5,

1, X > 5.

Haiitu mmotHocts pacnpenenenus. Iloctpouts rpaduku GyHKuuu u
IJIOTHOCTU pacupeneiieHus. BpUMCINTE MaTeMaTH4ecKoe OXUIaHUE, AUCIIEPCHIO
P(X (0, 4)).

M BCPOSTHOCTH ( 0.4))

3. B Tabnumne mnpuBenéH 3aKOH pacHpelNeiCHHs BEPOSTHOCTEH CHCTEMBI
cinyvaifHpix BenuuuH (X, Y)

X
y -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

A . My, My,
Haiitu: KOZ—)(I)(bI/II_II/IeHT «a», MaATCMAaTHYCCKHC  OXHIAHHA , HHUCIEPCHUH
2 2

o r
7 7Yy xoodduuueHt koppemsuun .

TPNe8 «Oopadomka IKcnepumenmaibHblX OAHHHIX)

I[aH CTaTUCTUYECKHUIM pan (I/ICXOI[HLIe 3HA4YCHUA BCJ'II/I‘-II/IH)

X v X v X N X N X N

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

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




24,1 |1 209 | 38,2 | 228 | 47,6 | 11,3 | 52,8 | 15,2 | 19,5 | 19,7

325|224 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

168 | 32,2 | 438 | 13 | 168 | 183 | 57,1 | 2,9 | 416 | 18,2

288 | 29,7 | 355 | 24 | 239|202 | 40 | 238 | 425 | 153

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

50,1 | 159 | 293 | 219 | 60,8 | 27,2 | 58,6 | 9,3 | 356 | 22,7

302 | 25 | 542|142 | 214 (198 | 40,1 | 17,4 | 47 | 173

369 | 232|598 | 61 | 384 | 23 | 344|234 | 314 | 30,2

366 | 79 | 322|223 | 46,8 | 205 | 53,7 | 12,4 | 28,2 | 30

38 | 154 | 52 6,1 | 238 | 18,3 | 42,1 | 28,5 | 33,7 | 19,8

55 11 | 312 | 242|379 | 326 | 43 |202 | 276 | 185

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

49,7 |1 159 | 32,2 | 204 | 37 | 245 | 32,9 | 258 | 455 | 14,8

49,7 1195|309 | 20,7 | 576 | 20,3 | 54 | 14,4 | 186 | 153

42,3 | 19,7 | 415 | 10,8 | 419 | 146 | 423 | 235 | 258 | 27,4

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

1. Haiitu BbIpaX€HHE ABYMEPHOTO AMIIUPUYECKOTO pactpenenenus (X, V), sMIUpUUYECKue
pacmpesieneHuss CcocTaBsommMXx X W Y, TOCTPOUTh Trpaduueckoe OTOOpakeHHe
pacrnpeieNeHHil.

J1J11 5TOTO - COCTaBUThH KOPPEIALMOHHOE TI0JIe, KOPPENAIMOHHYIO TaOIUIly aOCOTIOTHBIX
4acTOT, BAPUAIIMOHHBIE PsAbl, TaOIuIly «CTaTHCTUYECKasi COBOKYITHOCTh U3MEPUMOTO
MIPU3HAKAY.

. Ilo nmaHHBIM, NOJMy4YEHHBIM B II.1, OLIEHUTE IeHEpalbHBIE MapaMETphbl: HAUAWTE CpEaHEe,
IMCIIEpCUs], CpeHee KBaJpaTUYHOE OTKIOHEHHUE, aCUMMETpPHs, KCLECC, MOJA, MEIHaHa,
KodpuuueHT Bapuanuu Juis npu3zHakoB X u Y. OIleHHTE CTeNeHb OTKJIOHEHUS
SMIUPUYECKOTO  pacHpelesieHuss 3TOro M3MEpPUMOro TpHU3HaKa OT HOPMaJbHOTO
pacnpeneseHus.

Jlnst aT0Tr0 3anosnHuTe Tadbauiy «PacueT BHIOOPOUHBIX OLIEHOK MTPU3HAKOB» U MIPOBEINUTE

pacueTsl HCIIPABJIEHHBIX OLICHOK ME€HEpPalIbHBIX NTapamMeTpoB. CaenaiTe BBIBOJ O

KO3 pHLIHEeHTE BapHaIlUH.



3. Ilo nmaHHBIM, NOJTY4YEeHHBIM I1.1,2, MPOBECTH CTATUCTHYECKYIO MPOBEPKY CTATHUCTHYECKOM
THITOTE3bI O HOPMAIBHOM pacIipeielICHUH U3MEPIeMOro npu3Haka no kputeputo [Tupcona B
CJIydyac IPUHATUA THUIIOTC3bI O HOPMAJIBHOCTHU PACIPCACIICHUA HalTH JOBCPUTCIIBHBIC
MHTEPBAJIBI U1 MATEMAaTHYECKOTO OXKHMJAHUS M CPEITHETO KBAJPATUYHOTO OTKIOHEHUS MPU
ypoBHe Haj&xHocTH 0.95.

4. Tlo maHHBIM 3a7a4M, UCCIIeyeMoi 11.1-3, HaWTH M 3amucaTh B KOPPEIAIUOHHYIO TaOIHITy
ycloBHbIE cpenHue. Ha KoppensuMoHHOM Iosie MOCTPOMUTH JIMHUM perpeccuu. Haiitu
UCIPABIICHHBIM KOPPEISALMOHHBIA MOMEHT U KOdQduimeHt xoppensauuu. I[IpoBeputsb
TUIOTE3Y O HE3aBUCUMOCTH Npu3HakoB X U Y (YpOBEHb 3HAUMMOCTH NPHUHATH PABHBIM
0.05). Paccuntare ko3 duimentsl auHelHoW perpeccur (X Ha Y wmmm Y Ha X).
[IpoBepuTh 3HAUMMOCTb YPABHEHUSI PETPECCUH.



7 OueHoYHbIEe CPeCTBA J1JIS IPOBeIeHNsI IPOMEKYTOYHOM aTTecTalum

a) [lnannpyemble pe3yibTaThbl 00yUeHNsI H OIIEHOYHbIE CPeICTBA /IJIs IPOBeAeHHs MPOMEKYTOYHOM aTTeCTAlNM:
Ko HNunukaTop 10CTUKEHUA
A A P O1neHOYHBIC CPEACTBA
WHJIMKaTOpa KOMITETEHIIN U

OIIK-2 - cnoco0HOCThI0 MPUMEHSITH COOTBETCTBYOIINI PU3NKO-MaTeMATHYECKHIi annmapaT, MeTO/Ibl AHAIU3a U MO/IeJTUPOBAHUS,
TEOPEeTHYECKOr0 M IKCIEePUMEHTAIbHOI0 HCC/IeJOBAHNS NIPH pPellleHHH NPodeccHoHATIBLHBIX 32/1a4

OIIK 2.1

Hcmons3yeT METO/IbI aHAITH3a U
MOJIETTMPOBAHUS TIPH PEIIECHUN
npodeCCUOHATBHBIX 3a/1a4,
MOJIEJTMPOBAHUH U MPOEKTUPOBAHUH
JHEPrOCHUCTEM

Teopernyeckue BONpoCHI 1J1sl IK3aMeHa B 1 cemecTpe

. Marpuusl. Bunsl matpun. [leiicTBus HaJl MaTpULaMu.

. Onpenenutens. Onpesenenre, CBOWCTBA ONPEACTUTENS.

. HeBbipoxnennas marpuna. O0parHast marpuna. Panr marpunpl.

. CucteMsl TUHEHHBIX ypaBHeHUNH. OcHOBHBIC NOoHATUSA. CoBMecTHOCTh CJIAY.

. Pewienue cucrem IMHENHBIX ypaBHEHUH. MaTpUYHBIA METO.

. Pewienue cucrem nuneliHbpIX ypaBHeHU. @opmyiel Kpamepa.

. Pewienue cucrem nHeNHBIX ypaBHEHUI MeTo0M [aycca.

. CucTeMbl IMHEHHBIX OJHOPOIHBIX YPAaBHEHUI.

9. BekTopsl. JIuHeHHbIE oniepai HaJl BEKTOPAMHU.

10. ITpoekuus BexTOpa Ha ock. Moynps BekTopa. Hampasisroniye KOCHHYCHI.

11.CkansipHOe TIpou3BeIeHIE BEKTOPOB, €T0 CBOICTRA.

12.BexTopHOE pon3BEeHNE BEKTOPOB, €TI0 CBOWCTBA.

13. CmemnianHOE TPOU3BEICHUE BEKTOPOB, €I0 CBONCTBA.

14.YpaBHeHHS IPSAMON Ha MIIOCKOCTH.

15.YpaBHEeHHUS IIIOCKOCTH B IPOCTPAHCTBE.

16.YpaBHeHuUs IpSIMON B IPOCTPAHCTBE.

17.B3auMHO€E pacrosioKeHne MIPAMBIX U IUIOCKOCTEH. YTol Mexay HUMU. PaccTosiHEE OT TOUKH 10 NPSAMOI,

rrockoct. Touka nepecedeHns MpsiMoOr M TUIOCKOCTH.

18. KpuBble BTOpOT0 MOpsijiKa: OKpY>KHOCTb, JUIUIIC, THIepOoa, mapadosa, NX reoMeTpHIecKre CBOMHCTBA U YPaBHEHUS

19. IlonsipHast cucrema KoopanHaT. KpuBblie B IOJIIPHON cUCTEME KOOPJIMHAT

20. KoMrurekcHble yncna. Anredpandeckasi, TpuroHoMeTprueckas 1 okaszaTebHas opMa KOMITJIEKCHOTO YHCa.

21. JleficTBusI ¢ KOMILIEKCHBIMH YUCIIAMU: CIIOKEHUE, yMHOXKEHHE, JejieHue. Bo3BeneHue B cTeneHb, M3BICUeHNE KOPHS
N-oii cTeneHu.

22. ®yuknwms. Crioco6s! 3amanust. O0aacts onpeaencHus. OCHOBHBIC dJIeMEHTapHbIC GYHKIIMH, UX CBOWCTBA, TPa(HKH.

23. Ipenen ¢pyukiuu B Touke. [Ipenen pyHkumn B 6eckoneunoctr. OJHOCTOPOHHKE MPEIEIIbI.

24.beckoHEYHO Majible M OECKOHEYHO Ooublive (YHKIHMH, CBSI3b MeXJy HUMHU. CBoiicTBa OECKOHEYHO MajbIX
GbyHKIHH.

25. Teopemsl 0 npezpenax. PackpbiTne HeonpeeIeHHOCTEH.

01NN B W~




Kon
WHJMKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

26. 3ameyaTebHbIC IPEICITHL.

27.CpaBHeHne OECKOHEYHO MaJIbIX (DyHKIMH. DKBUBAJICHTHbIE OECKOHEYHO Majible (pYHKINU 1 OCHOBHBIE TEOPEMBI O
HUX.

28. HeripepbIBHOCT (pyHKINH B TOUKe. TOUYKH pa3pbiBa U MX KiIaccH(pUKaIys.

29. OCHOBHBIE TeOpPEMBI 0 HenpepbIBHBIX QyHKMsaX. CBoiicTBa QyHKIMI, HENPEPHIBHBIX Ha OTPE3KeE.

30. [TpousBonHas GyHKIHMH, €€ TEOMETPUIESCKUI U (PU3NUECKHI CMBICIL.

31. YpaBHeHus KacaTeIbHOW U HOpMaX K KpuBoil. JluddepeHunpyeMocTh GYHKIMA B TOUKE.

32.IlponsBomHass CyMMBI, Pa3HOCTH, IpOW3BEAEHMSA, dYacTHoro ¢yHKnui. IIpowmsBomHas cinoxHON M oOpaTHOU
GyHKUIHH.

33. IuddepennnpoBanme HessBHBIX (yHKIHN. Jlorapudmudeckoe nuddeperunpoBanmed

34. TnddepernnpoBanme mapaMeTpUISCKH 3aJaHHBIX ()yHKIIAH.

35. IIpon3BoIHBIE BBICIINX TTOPSAKOB.

36. Tuddepennnan pyakmmn. ['eomeTpudeckuit cMbica muddepenmana. OCHOBHBIE TeopeMbl 0 AuddepeHInanax.

37. Ilpumenenue nuddepeHnnana K mpuOIMKSHHBIM BEIYUCICHUSM.

38. OcHoBHBIE TeOpeMbl quddepeHnuansHoro ncuucienus: Poms, Jlarpamka u Korm.

39. [Ipasuno Jlomurans.

40. YcnoBusi MOHOTOHHOCTH (yHKIMH. DkcTpemyMbl GyHkuumid. HeobxoauMoe 1 10CTaTOUHOE YCIOBHUS SKCTpEMyMa
GbyHKIMN.

41. HauGonblliee ¥ HANMEHbIIIEE 3HAUCHUsT (PYHKIIUU Ha OTPE3KE.

42. Beimykiocts Tpaduka pyakmud. Todkn nepernda. Heo6xommmoe i JOCTaTOYHOE YCIOBHUS TOUEK Iepernoa.

43. AcumnTOTH Tpaduka HYHKIHH.

Teopernueckne BONPOCHI IK3aMeHa BO 2 ceMecTpe

[lepBooOpasnas. HeonpeneneHHslit nHTErpai u ero cBoiictBa. Tabimma OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METO/IbI MHTEIPUPOBAHMS: 3aMEHa IIEPEMEHHON U HHTETPUPOBAHME 110 YACTSIM.

WHTerpupoBaHue pannoHalbHbIX QYHKIMHA.

WHTerpupoBanue TPUTOHOMETPUYECKUX (DYHKIIUH.

WuTterpupoBaHye HppannoHAIbHBIX (YHKIIHHA.

OmnpeneneHHbIil HHTETPall KakK Mpeiel HHTEerpajbHONW CyMMBI, €T0 CBOKCTBA.

®opmyna Herorona — Jleii6anma. OCHOBHBIE CBOWMCTBA ONPEEICHHOTO HHTETpaa.

BrlunciieHue onpeesieHHOro WHTerpajia (3aMeHa NepeMeHHOW, HHTErpUpOBaHUe 110 YacTsM). VHTerpupoBanue

YETHBIX ¥ HEYETHBIX (DYHKIMH B CHMMETPHYHBIX TIpe/iesiax.

9. HecobcTBeHHBIE HHTETPAIBL.

10. 'eomeTpuueckre U pU3MUECKHE TPUIIOKEHNS ONPE/ICIICHHOTO UHTETpaa.

11. O6nacts onpenenenuss OHII. IIpenen, HenpepsiBHOCTH. CBOMcTBAa (YHKIMH, HENPEPHIBHBIX B OrpaHMYEHHON
3aMKHYTOH 00J1aCTH.

12. YacTHble IPOM3BOAHBIE IIEPBOTO MOPSIJIKA, UX TEOMETPHIECKOE NCTOIKOBAHHUE.
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NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.

PR

YacTHbIC TPOU3BOJHBIC BHICIIUX ITOPSIKOB.

JuddepeHnnpyeMocTb U MOTHBINA 1uddepenpan GyHKIUH.

[Tpumenenne nonHoro audpepeHnrana K NpuoOIMKEeHHbIM BerMucieHuIM. [IuddepeHnnansl BHICIIUX MOPSIIKOB.
[TpousBoxHas cioxHoit ¢pyHkiuu. [lomHas npon3BogHas.

WuBapuanTHOCTH (hOpMBI MTOTHOTO AU PepeHIrana.

JuddepennupoBanre HessBHON (GyHKIUU.

KacaTenpHas II0CKOCTh U HOPMaJIb K IIOBEPXHOCTH.

OkcTpeMyM QYHKINH IBYX NepeMeHHbIX. HeoOXoauMoe 1 10CTaTOYHOE YCIOBUE IKCTPEMYyMa.

HawnGonbiee n HanMeHbIee 3HaUCHNS PYHKIIMU B 3aMKHYTOH o0nacTu.

JIBOIfHO MHTETpaJI: OCHOBHBIEC MOHITHS U OIIPEACICHHUS.

OCHOBHBIE CBOMCTBA JBOMHOI'O HHTETpaa.

Brruncienue ABOMHOrO MHTETpaia B JEKAPTOBBIX KOOPANHATAX.

Berruncienne ABOMHOIO MHTETpasa B MOISAPHBIX KOOPANHATAX.

JuddepeHnmanbHple ypaBHEHNS: OCHOBHBIC TIOHATH. 3a1a4H, IPUBOJSIIUE K AU PepeHIUaIbHbIM YPaBHEHHSM.
Teopema cyiecTBOBaHUsI M €JMHCTBEHHOCTH pereHus JuddepeHnansHOro ypaBHEeHHsL.

YpaBHEHUS ¢ pa3aeNAIONIMMUCS IEPEMEHHBIMU.

OnHoponuble quddhepeHnnanbHple ypaBHeH s 1 mopsiika.

JIuneiinble ypaBHEHM IEPBOTO NOpsiaKa. YpaBHeHus bepryinu.

YpaBHeHUE B MOJHBIX AU PepeHIranax.

Juddepennmnanbable ypaBHEHHMS BBICIINX MOPSIKOB: OCHOBHBIE MTOHSTHSI.

YpaBHEHUsI, 10Ty CKaIOIINE TOHIKEHNE MTOPSIIKA.

Jluneiinsle nuddepeHanbHble YpaBHEHUS BBICIIMX MOPSAKOB. JIMHeHHbIe oxHOpoAHBIE nudQepeHratbHbe
ypaBHEHHS 2, N-TO TOPSAKOB.

Unterpuposanue JIOAY ¢ MOCTOSHHBIMEU KO3 PUIHESHTAMU.

Jluneitapie HeogHopoaubie Y. CtpykTypa obmero pemenus JIHAY.

MertoJ| BapHaluy MPOU3BOJIBHBIX OCTOSHHBIX.

Wurerpuposanne JIHAY ¢ nocTossHHBIMU K03 (DUIIMEHTaMH U IPABOW YaCThIO CIIEIUAIBHOTO BU/IA.

Cucrembl uddepeHInanbHbIX ypaBHeHHHA. Teopema CyleCTBOBaHHS M €IMHCTBEHHOCTH pelleHus. Merton
HCKIIOYEHHS JJIsl PELICHUsS] HOPMaJIbHBIX CHCTEM AU PepeHaIbHbIX yPaBHEHHUH.

Teopernyeckne BONpoOCHI 1Jisl 3a4eTa B 3 cemecTpe
UYucnossle paasl. CxonumMocTs U cyMMa psifa. CBoiicTBa psAIoB.
Psn reomerpuueckoit nmporpeccun. HeoO0xoanmplil pu3HaK cX0IMMOCTH YHCIOBOTO psia. ['apMoHMUecKuil psi.
JlocTaTouHbIe MPU3HAKHU CXOIMMOCTH 3HAKOIIOJIOXHUTENbHBIX psioB. [IpusHaku cpaBHenus. [Ipusnak Janambepa.
JlocTaTouHble IPU3HAKY CXOJUMOCTH 3HAKOMOIOXKUTENbHBIX PsoB. Panukansueiii npusHak Komu. MHTErpansusii
npusHak Komn.
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NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

5. 3makouepexayrommuecs 1 3HaKoTIepeMeHHbIe psbl. [Ipn3Hak JleiiOHmma. AOCOTIOTHAS U YCIOBHAS CXOJUMOCTD PSia.

6. @dynkumonanbHble psgbl. OOmacte cxomumoctH. Crenennble psinsl. Teopema AOGens. Pagmyc cxommmocTw.
CBoiicTBa CTENCHHBIX PAJOB.

7. Paner Tetinopa n Maxiiopena. Paznoxxenne GyHKIuil B CTENICHHBIE PSIIbL.

8. IlpuMmeHeHHe CTENEHHBIX PSIOB B IPHOIMKEHHBIX BHIYUCICHUSX.

9. Tpuronomerpuueckue psabl. OnpeneneHue KOI(P(GHUIUMEHTOB  TPUTOHOMETPUUYECKOTO  psifa. Y CIoBHE

paznoxumocty GyHKIHi B psig Dypbe.

10. Psaer @ypbe 1l 9eTHBIX M HeUeTHBIX GYHKIMH. Psipr @ypbe i GyHKInE Ipon3BoIbpHOTO nepuosa. Pazinoxenne
B psig Oypbe HEMEPHONUECKUX (YHKIIUH.

11. ®yHKIMHE KOMIUIEKCHOTO IIEPEMEHHOTO: MTOKa3aTeIbHas U JJoTapupMuIecKast (QyHKIHUS.

12. ®yHKINH KOMIUIEKCHOTO MIEPEMEHHOTO: TPUTOHOMETPHUUYECKHE M OOpaTHBIE TPUTOHOMETPHUYECKHE (DYHKINH.

13. ®yHKIMHE KOMIUIEKCHOTO IIEPEMEHHOTO: THIIepOondeckre (GyHKINH, CTeIICHHAs (PyHKIuS.

14. Tuddeperunporanre GyHKIHUH KOMIUDIEKCHOTO MiepeMeHHoTo0. Y ciosus Komu-Pumana.

15. UuTerpupoBanue QyHKIHMH KOMIUIEKCHOTO IEPEMEHHOTO.

16. Teopema Komm. Uurterpanbras gpopmyna Kommm

17. DnemeHTH KOMOMHATOPUKHU: TIEPECTAHOBKH, Pa3MEIICHNUS, COUCTaHNUS.

18. OcHOBHBIE MOHSATHS TEOPUH BEPOSITHOCTEH: UCTIBITAHHE, COOBITHE, BEPOSITHOCTh COOBITHSI.

19. leiicTBust Hax cOOBITUSIMU. AnreOpa cOOBITHH.

20. TeopeMblI CIIOKEHUSI 1 YMHOXKEHHUST BEPOSITHOCTEH.

21. ®opmymna noxHoi BeposTHocTH. Dopmyna Beiieca.

22. IlocneroBaTebHOCTH HE3aBUCUMBIX HCIbITaHui. Dopmyia beprymm.

23. Crry4aifHbIe BEJTHIMHEL, UX BUIBI.

24. Psan pactipenenenust. @yHKuus pacrpeneneHus, ee cBoiictBa. [ImoTHOCTE pacnipenenenus, CBOMCTBa.

25.YucoBble  XapaKTEepUCTUKH  CIyYaWHBIX BEIMYMH: MaTeMaTH4ecKoe OXXKHAAHWe, MAWCIIepCHusi, cpenHee
KBaJ[paTHUECKOE OTKJIOHEHHE.

26. HopMaJIbHBIii 3aKOH pacrpe/ielIeHus] CITy4ailHOW BeJTMYHHBIL.

27.CucreMbl ClTy4aiiHbIX BEJIMYMH. 3aKOH pacnpenesieHus. YicIoBble XapakTepUCTUKH CUCTEMBbI CIyYaifHbIX BEJTHUHH.
3aBHCHUMOCTH CITyJalHBIX BETUYHH.

28. TIpenmer MaTeMaTHYECKOW CTATUCTUKU. | eHepaibHasi COBOKYIHOCTh M BbIOOpKa. Bapuanuonnsiii psia. [lonuros.
I'mcrorpamma. Dmnupudeckast QyHKITUS pacipeeIeHHs.

29. CraTucTuuecKre OLEHKU ITapaMeTpoB paclpeeeH s TeHepalbHOM COBOKYITHOCTH.
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Ilpumepnsle npakmuueckue 3a0anusn O IK3IAMERA U 3auema:
1 cemecmp:
1. Petunts marpuunoe ypaBHenne X+3(A-B)=4C, rue

2 o5 8 o5

2. Pemuth cUCTEMBI JIMHEWHBIX are0pandeckux ypaBHeHHH o gopmynam Kpamepa, MaTpudHbIM METOZOM, METOIOM
T"aycca:

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

(1,3,6), A(221), A(-L0;1), A,(—4;6,-3).

3. JlaHbl KOOpAMHATHI BEPIIMH MUAPAMHIBI AR AA, . A
Haiitu:

1) nmuny pedpa Ak, ;

2) yroa Mexny pedpamu Ak, u Ah ;

3) yrox Mmexay pedpom AA, U TPaHBIO AR A, ;

4) nmnomaab rpaHu ARA; ;

5) o0beM nHpaMHIBL.

4. Hamucath KaHOHUYECKHE M TTApAMETPHUUECKUE YPaBHEHUsI IPSIMOH, mpoxosiiei yepe3 Touku M(2,1,-1) u K(3,3,-1).
5. CocTaBUTh ypaBHEHHE IUIOCKOCTH, poxoasmeit uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

6. JlokazaTb, 4TO MpsIMbIE HTAPaJIIEIbHBIL:

X+2 y-1 7z X+y-z=0
3 -2 1, lx-y-52-8=0
10. Beraucaure npenens:

1+4x-x* 6 “ml—COS4X. _ J2x-1-45
_—— m .

a) lim ; : B)
x> X+ 3x° + 2x* x>0 2X-tgx iy 3
d iy _
11. Haiigure & st GYHKUMiA: a) ) = e 6) X Cth-t ,
dx y = In(sin 2t).
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12

2

12. UccnenoBath GyHKIHIO U IOCTPOUTH €€ rpaduk: y=2+
X°—4

2 cemecmp:

14. Haiit HeonpeAeNEHHBI WHTETPAIL: a).[ 8x—2 dx, 0) J‘ COSX_ 4x.B) IZXEXdX.
MX+1 1+sinx

JF xdx
2 \/Xz +5
2
16. Haiitn mnomane QUIypbl, OrpaHHYCHHOW JIMHUSIMH: X=4, y°=4x.

_fo_v2 _ 2 3
17. Haiitu 1 mocTpouTh 001acTh OmnpeaencHus (yHKIHN U=y9-X"—y" +(x-y) .

3 -
18. Haiitu monublit audpdepeHunan (QyHKIUH: z=x"In y—3SIn 2Xy-
19. HaiiTu uacTHble NPOM3BOJHBIE MEPBOTO MOPsAKA (QYHKIUH:

z =5x%y> +In(x + 4y).

15. Berauciute onpeneeHHbIH HHTETpal

2 3
20. ccnenosats Ha sketpemym yuxmmio Z = X° — 2XY + 4y
25. Pemmre 3anauay Komm: a) Yy C0S” X dy = (y2 +1)dX, y(O) =0.
6) y' —Z=3x%  y(-1)=4

26. Haiinure obmee pemenne auddepenimansroro ypasenus Y +y' = e?*.
27. Pemuts OJHOPOAHYIO CUCTEMY TU(PepeHIHaTbHBIX YPaBHSHUI:

x'=6x—y,
V' =x+4y.

2
28. HaiiTi Bce KOMIUIEKCHBIE YHCIa, YAOBIETBOPAIONINE 3a1aHHBIM ycrnosusm Z —Z
3amucaTh B TPHTOHOMETPUYECKON M NOKa3aTeIbHON GopMax.

3 cemecmp:

LT

1-i—
. . )
29. BeraucnuTh 3HaueHUsT PYHKIMNA: cosi, In(3+4i), e .

. 4 i i
30. Haiitu xopuu ypaBaenns Z = 811 u n306pa3uth UX Ha KOMIUIEKCHOM MIOCKOCTH.

. Halinenuele umcia




(u3MKO-MaTeMaTHYeCKUil  ammapar — Ipu
TEOPETHYECKOM U DKCIICPUMEHTAJIbHOM
WCCIIEIOBAaHUM B pEIIGHWH  3ajad

SHEpProcOepexeHus,

Kon Nunukatop AoCTHXEHUS
Ol1ieHOYHbIE CPEACTBA
HHAUKATOopa KOMIICTCHII N
31. Berancauts HHTETpAI:
z? : T
f—_dz; y: z=2e%,0<¢p <=
z 2
14
33. IIpu mocraBke ¢ 3aBoga Ha 6a3zy 1000 pagHonprUeMHHUKOB, Y 55 BBIILTH U3 CTPOS JIaMIbl. HaliTi BeposSTHOCTH TOTO,
YTO B3ATHIN HayAady MPUEMHHK OyIeT UCTIPABHBIM.
34. IlaTHanUaTh 3K3aMEHAIIMOHHBIX OMJIETOB COAEPXKAT IO 2 BONPOCA, KOTOPHIE HE MOBTOPSIOTCS, SK3aMCHYIOIIHNCS
3HAET TOJBKO 25 BompocoB. HalWTH BEPOSITHOCTH TOTO, YTO SK3aMEH OyJIeT CaH, €CIIH Ul 3TOT0 I0CTaTOYHO OTBETUTH
Ha J]Ba BOIIPOCA OJJHOTO OMIIeTa.
35. [IpuHnMaeM BEpOSITHOCTH POKACHHS Malb4yMKa M JI€BOYKH paBHbIMH. HaiiTh BeposiTHOCTH TOro, yTto cpeau 10
HOBOPOXKJICHHBIX 6 OKa)KyTCS MaJIbUNKaMHU.
36. JlaH 3aKkoH pacnpelielieHns] TUCKPETHOW CIy4aiiHOH BEIMUUHBbI:
X: 110 120 130 140 150
p: 0.1 0.2 0.3 0.2 0.2
BBIYUCIIUTDH €€ MaTeMaTH4IeCKOe OKHUIaHNe, TUCTIEPCUIO U Cpe/iHEee KBaIPaTHIECKOEe OTKIIOHEHHE.
37. Nana GyHKIUS pacnpeaeacHUs HEMPEPhIBHOM CIy4aiHONW BEIMYUHBI X
0 npu  x<0
F(x)=10,25x*(x+3) npu 0<x<1
1 npu x>1
Haiitu mmotHOCTE pacnpenencHus f(X), MOCTPOUTH ee TpaduK, BEpOATHOCT OMA aHus B 3aJaHHEIH nHTepBa [0,5; 2],
Mx, Dx, o,.
38. 3agaHo pacnpeeneHue BEpPOSITHOCTEH TMCKPETHON IBYMEPHOH Clly4aifHOW BEJTMYHHBIL:
Y\ X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
Haiitn 3ak0oHBI pacipeieIeHns COCTAaBIAIOMNX, K03 PHUIIMeHT Koppesyun
OIIK 2.2 Criocoben MpUMEHATh COOTBETCTBYIOWWI | [Tpumepnbie npuknadusie 3adauu u 3a0anus

33)13]-!1/18 1. 3aBHCHMOCTH myTa OT BPEMCHHU MpU HpHMOHHHCﬁHOM JABWKCHUM TOYKHM 3a4aCTCA YPABHCHHUEM

1, 2
S==t"+2t°—3,rme S —nyrsBMm,a I — Bpems B ¢. Belunciute ee CKOPOCTh U YCKOPEHHE B MOMEHT BPEMEHH
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t=4c.

3aganue 2. K rpaduky pyHxmmm fx)=3-x" B €ro Touke ¢ abemuccoii™0 = IHPOBCﬂeHa KacaTtenbHas. Haliti mmomans
TpEyroJIbHUKa, 00pa30BaHHOI'O KacaTeJIbHOW M OTPEe3KaMH, OTCEKAEMBIMH €F0 Ha OCSX KOOPJHHAT.

3apanue 3 . s pemeHns 3a1a4u cAeIaliTe CXeMaTHYECKUH YepTexX U MoMydnTe (HyHKIHOHAIBHYIO 3aBUCUMOCTb IO
yKa3aHUIo K 3anave. Haiinure obnacth onpeneneHus 3Toi QyHKIUK IO CMBICITY 33Jia4i. BrraucnnTe 3HaueHNs 3TON
(YHKIMH TIPH TPeX pa3iuYHBIX 3HAUCHHUAX apryMeHTa. Mccnenyite QyHKINIO Ha HanOOJIbIIee U HANMEHbBIIEE
3HaueHus. OTBEThTE Ha BOIIPOC 33aH.

«CedeHne TOHHEINS NMeeT (OopMy IPSMOYTOIBHHKA, 3aBEPIICHHOTO MOTyKpyroM. Ilepumerp ceuenns 18 m. Ipu
KaKOM pafiiyce MOJyKpyTa IUIOMaab CEUeHUsI OyAeT HanOoIbIIehH?»

S r:S:S(r)_

O6o3HaubTe paguyc nonykpyra yepes I u BeIpasure miomans CeUeHUs KaK (DYHKIHIO OT

3ananue 4. [Togymaiite, ¢ HOMOMIBIO CPEICTB KAKOTO pa3jieia MATeMAaTHKH MOYKHO PEIINTh CIEAYIOLIYIO 3a/1a4y.

«J1y1s yOOpKH CHera Ha YJIHIIaX ropojia UCIOJIb3YIOTCS CHEroyoopouHbie MamuHbl, OHU pabOTalOT B TEYCHHUE CBETIIONO

BpEMEHHU CYTOK ¢ 6 10 18 uacoB ¢ mocTosAHHOH ckopocTblo y6opku chera 400 (Mm%/4). M3meHeHue oObeMa cHera,
ds 2

— =120 - 5¢ . S(Ij

dt re

7 4 _
— 00beM cHera (B M°), BBINIABILIEro 3a BpeMs t (B yacax), 0<7<24. B moment spemenn! = 0 ua ymumax ropona nexur

BBITNIAJIAOIICTO Ha YJIUIBI rOpoJa B ropoAc B TCHCHUEC CYTOK, MOJKHO ONIMCATh YPABHCHUCM

1000 m® cHera. YCcTaHOBUTE COOTBETCTBHE MEKITY BPEMEHEM t M 0OBEMOM CHETA, JIEXKAIIETO HA YIUIAX ropoz[a:':':(r:J
o»

CocTaBbTe MaTEeMaTUYECKYIO MOJIENb OTOW 3aJ]a4M U PEIIuTe e€.

3aganme 5. CyrouHas MOTPeOHOCTH AIEKTPOIHEPTHH B HACEICHHOM NYHKTE SBISETCS CIyYaiHON BEIMYIHHOM,

3000 xBm [ u

MaTeMaTHYeCKoe 0XKHUJAaHUE KOTOPOM paBHO , a qucnepcus paBHa 2500. OueHUuTh BEpPOSTHOCTh TOTO,

2500 10 3500 xBm / v

YTO B OMIKANIINE CYTKH PACcXO/ MJIEKTPOIHEPTHH B ’TOM HACEIEHHOM ITyHKTe OyJIeT ¢

3aganue 6. UTo 3HAUNT OLIEHHUTH Te€HEpaJbHBIE NMapaMeTpsl Mo BbIOOpke? ChopMynupyiTe onpeeseHne TOUYSCUHON
oueHku. Ormpenenure CMeENIEHHbIE M HECMEIIeHHbIe, J(dekTHBHbIE U HEIPPEKTHBHBIE, COCTOATEIbHBIE W
HECOCTOSITENIbHBIE OLEHKH FeHepalbHbIX napaMeTpoB. [IpoummocTpupyiite onpeneneHus rTeOMeTpUIECKH. 3anuIInTe

pacueTHble GOPMYJIbI JUIs CIPYNIMPOBAHHBIX M HECTPYNIIMPOBAHHBIX JAHHBIX: BHIOOPOYHOro cpeanero X (yKakure
€r0 BEepOSTHOCTHBINA CMBICI); BBIOOpOUHOM auctiepcun Dgp. Kak oneHnTs MaTeMaTHIeCKOe OXHUIaHue MO0 BEIOOPOYHON
cpenueii? OneHnuTe TUCTIEPCUIO TIO UCTIPABICHHON Aucniepcuy. KakuMu SBISIFOTCS] TOU€UHBIC OLIEHKA MaTeMaTHIECKOTO
OXXKUJAHVSI, TUCTIEPCUH W CPEAHET0 KBAJAPATUYHOTO OTKIOHEHHS: CMENICHHBIMH WM HET, d()()EKTHBHBIMU WIH




Kon
WHJMKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

He3(PPEKTHBHBIMHA, COCTOSTEILHBIMH WIH HECOCTOSTEIHHBIMU?

3agaua 7. J[iA M3yYeHHs KOJNMYECTBEHHOro NpH3HaKa X K3 TEHEPaIbHOW COBOKYIHOCTH H3BJEYECHA BBIOGOpKA

X;yee+, X, obbema N, uMeroras 1aHHOE CTATHCTUYECKOE PaCIpeIeNeHUE.

1). ITocTpoiiTe MOTUTOH YaCTOT.
2). ITocTpoiiTe SMIUPUYECKYIO QYHKLHIO pacipeIeICHHS.
3). IocTpoiiTe rucTOrpaMMy OTHOCHUTENIBHBIX YacTOT.

4). Haiimure BeIOOpOUHOE cpeqHee X , BHIOOPOUHYIO JUCIIEPCUIO DB, BBIOOPOYHOE Cpe/iHEEe KBaIPaTHUCCKOEC

2
OTKJIOHCHHEC G@ , HICIIPABJICHHYTO AUCIICPCULO S u HCIPAaBJIICHHOC CPEAHCC KBAAPATUICCKOC OTKIIOHCHHNC S.

X 9 13 17 21

25

29

33

37

5 10 19 23

n.

25

19

12

7




0) Ilopsagok mnpoBeaeHMsl TNPOMEKYTOYHOH aTTecTallMHM, MOKa3aTeJd M KPHUTEPHH
OLICHUBAHUS:

[TpomexyTouHasi aTTecTanus 1Mo TUCHUILTHHE «MaTeMaTHKay BKIIOYAET TEOPETHUCCKUE
BOTIPOCHI, IO3BOJISIONINE OIICHUTh YPOBEHb YCBOCHHUS O0YUYAIONTUMUCS 3HAHHM, ¥ TPAKTUICCKHE
3aJ[aHUs1, BEISIBIISIIONIIE CTENICHh CPOPMHUPOBAHHOCTH YMEHHH M BIIAJICHUI, TPOBOIUTCS B hopMe
sk3amena (1 u 2 cemecTphl) U B hopMe 3a4eTa ¢ OIeHKOM (3 cemecTp).

DK3aMeH 10 JIaHHOW JUCHIHUIUIMHE TMPOBOJUTCS B YCTHOH (hopMe MO dK3aMEHAI[HOHHBIM
OowmyietaM, KaXIbld M3 KOTOPBIX BKJIIOYAET 2 TEOPETUYCCKUX BOMPOCA M JBA MPAKTUYECCKUX
3aJlaHuU.

IToxa3aTe/n U KPUTEPHH OLCHHBAHUSA JK3aMEeHA M 324€Ta C OLCHKOI:

— Ha OLEHKY «O0TJIHYHO» — OO0yJaromuiics JEMOHCTPUPYET BBICOKMM YpPOBEHD
Cc(OPMHPOBAHHOCTU KOMIIETEHLUH, BCECTOPOHHEE, CHUCTEMAaTHYECKOe M TIIyOOKOe 3HaHUE
yu4eOHOro Marepuaja, CBOOOJHO BBINOJHSAET MPAKTUYECKUE 3aJaHMs, CBOOOIHO ONEpPUPYET
3HAHUAMM, YMEHHUSAMHU, IPUMEHSAET UX B CUTYaLUAX IOBBILICHHOHN CII0KHOCTH.

— Ha OLECHKY «XOpomo» — OOyyYaroluiics JIEMOHCTPUPYET CpEIHUN YpOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLIMH: OCHOBHBIE 3HAHMs, YMEHHUS OCBOEHBI, HO JIOIYCKarOTCS
HE3HAYUTENbHbIE OIIMOKM, HETOYHOCTH, 3aTPyJHEHUS IpU AaHAJUTHUECKUX OIllepalusx,
IIEPEHOCE 3HAaHUI U YMEHHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYaLlUH.

— Ha OLEHKY «YyAOBJETBOPUTEJIbHO» — OOYyYarOUIUICS EMOHCTPUPYET IOPOTrOBbII
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMNA: B X0/1€ KOHTPOJIbHBIX MEPONIPHUATUN JOMYCKAIOTCS
OIIMOKH, TMPOSBISETCS OTCYTCTBUE OTIEIBHBIX 3HAHWHA, YMEHWH, HAaBBIKOB, OOYYarOUIUICS
VCIBITBIBACT 3HAYUTENIBHBIE 3aTPYAHEHUS IIPU ONIEPUPOBAHUU 3HAHUSMU U YMEHUSMU IIPU UX
IIEPEHOCE HA HOBBIE CUTYAIINH.

— Ha OLICHKY «HeYI0BJIeTBOPHUTEIbHO»— 00yJarolLHiics IeMOHCTPUPYET 3HaHU He OoJee
20% TeopeTHyecKoro Marepuala, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOYKET IOKa3aThb
MHTEIJIEKTYaJIbHbIE HABBIKM PELIEHUS IPOCTHIX 3a7a4 WIM HE MOXKET [T0Ka3aTh 3HAHM 1aXe Ha
YPOBHE BOCIIPOU3BEACHUS U 00BsICHEHUS UHPOPMAIIUH.



