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Pabouas nporpamMmMa cocTaBiieHa ¢ y4eTOM TpeOOBaHHUIA:

® [OpsAIKAa OpTraHW3allMd ¥ OCYIIECTBICHUS 00pa30BaTENbLHON JESATENLHOCTH TIO0
00pa3oBaTeNbHBIM MpOTPpaMMaM BBICIIETO0 O0pa3oBaHUsA - TMporpaMMaM OakaiaBpHara,
nporpaMMaM  CHEIUAINTETa, MPOTpaMMaM  MarucTpaTypbl, YTBEPKISCHHOTO MPUKA30M
MuHucTepcTBa HayKH U BbIciero oopazoBanus Poccuiickoit @eaepanmu ot 06.04.2021 Neo 245;

e (enepanbHOrO roCyJapCTBEHHOTO 00Pa30BATEIFHOTO CTAHAAPTA BHICIIETO 00Opa30BaHMs
- OakamaBpuar 1o HampaBieHHI0 noarotoBku 21.03.02 3emueycTpoHCTBO M KagacTpshl,
YTBEP)KIEHHOTO TpHKa3oM MMHHUCTEpCTBA HAayKH M BbIcmiero oOpasoBanus Poccuiickoit
®eneparuu ot 12.08.2020 r. Ne 978;

e MPOQECCHOHATBHOTO CTaHAAPTa «3eMIICYCTPOUTENHY, YTBEPKICHHOTO MHUHHUCTEPCTBOM
Tpy/Za U coruanbHou 3ammuThl Poccutickoit @enepamuu ot 05.05.2018 1. Ne 301H;

e 1podeccuoHaIbHOrO cTraHaapTa «CrnenuanucT B oOJaCTH HMHKEHEPHO-Te0Je3UUECKUX
U3BICKAaHUN», YTBEPXKACHHOIO MMHHMCTEPCTBOM TpylJa U COLUAIBHOW 3amursl Poccuiickon
®Oenepanun ot 25.12.2018 1. Ne 841H;

e 1npodeccuoHanbHOTO cTaHmaprTa «l pagocTpouTeNby, YTBEPKICHHOr0O MUHUCTEPCTBOM
Tpy/Ja u colanbHou 3amuThl Poccuiickoit @eneparuu ot 17 mapra 2016 r. Ne 110w;

e 1mpodeccuoHanpHOrO cTaHgapra «Cnenuamuct B cdepe KaJacTpOBOIO  yyeTay,
YTBEPKJICHHOIO MpHUKa3oM MHUHHCTEpCTBA TpyAa M COLMAIBHOM 3amuThl Poccuiickoit
®epnepaunn ot 29.09.2015 1. Ne 666H;

e 1podeccHoHATBHOrO cTanfapTa «CHenMaiucT MO OKa3aHUI0 KOCMHUYECKHX YCIyT Ha
OCHOBE HCIIOJIb30BAHUS JIaHHBIX JUCTAHIIMOHHOTO 30HIMPOBAHUSA 3EMIIN», YTBEPKIACHHOIO
MunucteperBoM Tpyna u counanbHon 3amuTsl PO ot 12.02.2018 r. Ne 73h.

[IpemogaBaTenb, HOATOTOBUBIIHN PaboUyI0 IPOrpaMMmy:

Crapuuit mpenojiaBaresns A.JL. TepmaneHKo

Pabouast mporpamma paccMoTpeHa Ha 3acelaHuM Kadeapsl WHPOPMAIMOHHBIX TEXHOJOTHH,
maTeMaTuku B pusuku (mporokoa Ne 10 or 27.05. 2024 r.).

3aBenywmmii kageapoi B.JO. Uabun

Pabouast mporpaMma peKOMEHIOBaHA K HCIIOJIb30BAaHHIO B y4eOHOM IPOIECCe METOIMYECKOM
KomHccuell  ¢akynpTeTa 3emieycTpoiicTBa W KagacTpoB  (mpoTtokonm  Ne 12 or _23.
05 2024 1.).

IIpeacenaresb MeTOANYECKON KOMHUCCHU E.B. bornanos

PykoBoauTenb 0CHOBHOM NMPO¢eCCHOHATBbHOMI
o0pa3oBaTeIbHON NPOrpPaMMBbI N.JA.3apyuxuii




1. lIpeamer. e u 3a7aun TUCUUIJIMHBI, €€ MECTO B CTPYKTYype
o0pa3oBaTeIbHOM MPOTrPaMMBbI

MartemaTuka SBiIseTCS OOIICTIPUHSATBIM YHHUBEPCAIBHBIM SI3BIKOM HAayKH, Oa3MCHBIM
3JIEMEHTOM O00IIe U MpodecCHOHATBHONW KyJIbTYpPhl COBPEMEHHOTO crienuanucta. M3ydenne
MaTEMATHYECKUX IUCIUIUIMH JODKHO MPUBOAUTH K (DOPMUPOBAHHIO Y CTYACHTA — OyIyIIEro
CIIEMAJIMCTA LEJIOCTHOTO MPEICTABICHUS] O MECTE U POJIM MAaTEMAaTUKH B COBPEMEHHOM MHpE, O
B3aUMOCBSI3SIX €€ pa3/iesIoB, MOJIEJIEH U METOJIOB U BO3MOXHOCTSIX IMPHU PEIICHUH Pa3IMYHBIX
NPUKJIAAHBIX 3a]a4.

IIpeaMeToM AUCHMIUIMHBI SBISIIOTCS OCHOBHBIE METOJbl JIMHEHHOW M BEKTOPHOU
anreOppl, AaHAIMTUYECKOW TEeOMETPHHM, MaTeMaTHYECKOTO aHanu3a, auddepeHInatbHbIX
YpaBHEHU U TEOPUU BEPOSTHOCTEM.

Henbio IMCUMILVIMHBI SBISETCS (OPMUPOBAHUE Y CTYICHTOB HABHIKOB MaT€MaTHUECKOTO
MBIIUICHUS U JaTh OCHOBY ISl U3YUYEHUS Psiia CICHUATIbHBIX TUCHUILINH.

OcHOBHBIE 3a]a4M U3yYCHUS TUCIUTUINHBIL

- YACHUTbH POJIb MATEMATUUYECKUX METOJIOB B UCCIEAOBAHUH U PELICHUU TPUKIIATHBIX
3a/1a4 U TEXHOJOTUYECKHUX MPOIIECCOB;

- 3HATh MEXaHU3M U 3Tallbl IOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEIIEH;

- U3yYUTh OCHOBHBIC MOHATHS 1 KATETOPUU AUCITUIUIHHBL;

- U3yYUTb PUHLHUIIBI U METOJIbI MAaTEMATUYECKUX PACUCTOB;

- YMETb UCIIOIH30BaTh MOTYUYEHHBIC 3HAHUS B MPAKTHYECKOU JIEATEITbHOCTH.

MecTo IMCHUIIMHBI B CTPYKTYPe 00pa30BaTe/ibHOI MPOrpaMMBbl.

Jucnuuinaa «MaremaTrKa» OTHOCUTCS K AUCHHUILTHHAM oOs3atenbHoi yacti (51.0.16)
OCHOBOIl TIpo(hecCHOHaNbHONM 00pa3oBaTeNbHON MPOTrpPaMMBbI BHICIIETO0 OOpa3oBaHus (Hanee —
OIIOII BO).

OcHoBpiBaeTcss Ha 0Oa3e aucuuiinH: «Maremartuka (1-6 kmacc)», «Anredpa (7-11 kmace)y,
«I"eomerpus (7-11 xmacc)».

Hucuunnuua uyuraerca B 1, 2, 3 cemecTpax, MO3TOMY MpPEALIECTBYET AUCLMILUIMHAM:
«Metponorusi, craHmapTuzanms W ceprudukanus», «Maremaruueckas — 00paboTKa
re0/Ie3NYECKUX H3MEpPEHU», «IKOHOMUKO-MAaTEMAaTUYECKHE METOJIbl B 3€MJIEYCTPOWCTBE H
KaJacTpax».



2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHUsI 1O JUCIUIINHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTaTaMH 0CBOEHHSI 00Pa30BaTeIbLHOI

NporpaMmabl
Koabi DopmMyIMpPOBKA Nuauxkaropsl Ilnanupyemble pe3yJibTAThI
KOMHeTeHHHﬁ KOMIIETCHI MU JOCTUKCHUSA Oﬁy‘le]-[l/lﬂ
KOMIICTCHIIUHN
YK-1 Criocoben ocymectsisate| YK-1.2 Haxomut n 3HATD: METO/1bI coopa,
MOKCK, KPUTUYECKUM| KPUTUUECKHU aHaIM3a u CUHTE3|
QHAJTN3 u CUHTE3| aHAJU3UPYET nH(bOpMaIuy, CHUCTEMHOTO
nH(bOpMaIlUK, TPUMEHSTh WHGOPMAIIUIO, Moaxoaa JUTSL peuieHus
CHCTEMHBIN TOAXOJ JUIs| HEOOXOIUMYIO ISt MOCTABJICHHBIX 3a]1a4.
pEIIeHUs] TOCTABJICHHBIX| PELICHUS Ymerh: Haxo0JIUTh u
Bajaq MOCTaBJICHHOM KPUTUYECKH  aHAJIM3UPOBATH)
3aJauu MHGOPMAIIMIO, HEOOXOAUMYIO
U1 PELICHHS] TTOCTaBIICHHOM]
3ajadu
Baanernb: HaBbIKaMM TOMCKA
Y KPUTUYECKOTO aHaIn3a
uHbopMaluy, HEoO0XOAUMON
JUIsl PEILIeHUs] TMOCTaBJIEHHOH
Bajadn
OIIK-2 CnocoOen pemats 3agaun|OIIK-1.1  Vcnons3yer3HaTh: MaTeMaTH4ECKHe
npodeccnoHanbHOM 3HAHUE METO/bI aHajau3a 71
eATeTLHOCTH MPUMEHSIIMATEMaTHIECKOTO CTATUCTUKH  JUISI  PEIICHHUS]
METOABl MOJIETUPOBAHMS,@HANIN3A W CTAaTUCTUKHUBaJa4 B obnacTu
MaTeMaTU4eCKOro JUIsl  pelIeHusl 3aJlad  BREMIICYCTpOMCTBA u
AHAIN3a, o0nactu Ka/1aCTpOB. Ymersn:
€CTECTBEHHOHAY4YHbIE  MBEMJICYCTPOMCTBA HICTIONB30BaTh 3HAHUE
0OIIEeMH)KEHEPHbBIE Ka/1acTpoB MaTE€MaTUYECKOr0 aHajau3a W
BHAHUS CTATUCTUKH  JUISI  PEIICHHUS]
3agau B oOnactu
3EMJICYCTPOMCTBA U KaJaCTPOB
Baaners: HaBbIKaAMHY|
[IPUMEHECHUS 3HaHUH]
MaTE€MaTUYECKOr0 aHajau3a W
CTATUCTUKH  JUISI  PEIICHHUS]
3agau B oOnactu

3EMJICYCTPOMCTBA U KaJaCTPOB




3. O0béM TMCHUIIMHBI M BUIbI Y4e0HOH padoThI

Ounas dhopma o0yueHus

3aouHas popma oOydeHHs

00BEM 4acoB

BCCT'0 4aCOB

BCETo o o o o o [o¥
Buwt pabor 3a4d.ex./ § § § § § g
= = = = = =
wacos | B | B 3 8 8 8
— AN ™ — AN ™
Oo6mas tTpynoémkocts auc- | 10/360 | 3/108 | 4/144 | 3/108 | 3/108 | 4/144 | 3/108
[IUTUTHHBI
AyuTopHas pabora: 120 36 54 30 10 14 6
Jlexmun 44 12 24 8 4 6 2
[TpakTuueckue 76 24 30 22 6 8 4
BaHATHUS
JlaGopaTopHsble - - - - - - -
a00THI
Hpyrue Bubl - - - - - - -
Ay AMTOPHBIX 3aHITUI
[Ipensk3ameHallOHHbIE - - - - - - -
KOHCYJIbTAIIH
CamocTosTenpHas pabora 240 72 90 78 98 130 102
00y4arouuxcs, yac
Bua npomexyTo4HOU 3a4€T, | 3a4eT |DK3aMEH | DK3aMEH | 3a4yeT |DK3aMEH | DK3aMeH
aTTecTauu (3a4€T, 9K3aMEH )| IK3aMeH,
9K3aMeH




4, Conep:xanue QM CIUTIIAHBI
4.1. Paznenbl AUCHMIUIMHBI M BU/IbI 3aHATHIH (TeMaTHYeCKUH TJIaH).

Ne

i Pa3gen aucuuIuinHebl JI 113 JIP CPC

ouHast popma o0ydeHus

Monyns 1. « JIunelinas, BeKTopHas anredpa u
AHAJIUTUYECKasi TCOMETPHUSD)

8 16 - 40

Mopynb 2 «BBenenue B MaTeMaTUuECKUI aHAIIN3.
HuddepenunansHoe ncyrcieHue GyHKIUN oqHON 1 12 18 - 58
HECKOJIbKMX IMEPEMEHHBIX»

Monyns 3. «MHTerpanpHOe HCYHCICHUE (YHKIUN OIHOM

. 10 12 - 46
epeMEHHON»
Monynb 4. «Psmen 6 8 - 18
Moayas 5 «/luddepeHnnanbabie ypaBHEHUS 4 10 - 50
Moayns 6. «OCHOBBI TEOPHUH  BEpPOSTHOCTEH U 4 12 i 28
MaTEMaTHYECKON CTATUCTHKU»

3aouyHas (popma oOydeHHS

Monyns 1. « Jluneiinas, BeKTopHas anredpa u 2 2 i 50

AHAJIUTUYCCKAA TCOMETPHUA »

Monyms 2 «BBemeHwe B MaTEMAaTHYECKHM — aHaJU3.
HuddepenuuanbHoe ucuuciaeHune (QyHKIUE oAHON U 4 8 - 90
HECKOJIbKUX MEPEMEHHBIX»)

Monaynb 3. «MHTerpanbHoe UCUHCICHUE (YHKUUH OJHOM

. 4 4 - 60
nepeMEHHON
Monyib 4. «Psiabn» - - - 28
Monynb 5 «/luddepennmanbupie ypaBHEHHD) 2 2 - 70
Monyns 6. «OCHOBBI TEOpUHM  BEpPOSTHOCTEM W 2 2 i 32

MaTeMaTUIECKON CTaTHCTHKM

4.2. Cogepxxanue pa3aejoB Y4eOHOM TUCIUNINHBI

Monayas 1. «J/InneiiHasi, BeKTOPHas ajredpa u aHATUTHYECKAsI TeOMeTPHsD)

Jlunetinas aneeopa

Martpunel. Buns! Mmatpun. JInHelHbIe onepaniiy HaJl MaTpULIAMU: YMHOKEHHE MATPULIBI
Ha YHCIIO, CJIOKEHUE U BBIUYUTAHUE MATPULL, TPOU3BECHUE MATPULL.

Omnpenenurens MaTpuilsl. CBoMCTBa onpenenuTeneid. Beruuciaenue onpenenurene 2-ro u
3-ro nopsAakoB. MUHOPHI U anrebpandeckue qononHeHus. Teopema Jlamnaca, Beraucienue
ornpenenureneit n-ro nopsakos. O0paTHas MaTpula. AITOPUTM HaXOKICHUST 00paTHOU
maTpulibl. Panr matpuiiel. Co6cTBeHHbIE 3HaUeHHU MaTpull. CHUCTEMbI TUHEHHBIX
anreOpanyeckux ypaBHeHUH. Perenne cucreM TUHEHHBIX ypaBHeHUi o Gpopmynam Kpamepa u
¢ momoIbi oopatHoit Matpulibl. Teopema Kponekepa-Kamemmu. Meron ["aycca u ero
UCIIOJIB30BAHUE JUIsl PELICHUS U UCCIEA0BAHUSA CUCTEM HA COBMECTHOCTD.

BexTopnas anreOpa

Bekrop. Moayne BekTopa. JInHelHble onepanyuu Hax BekTopaMmu. KosmmHeapHsie BEKTOpa.
[Ipoekuus BekTOpa Ha och. PaznoxkeHne BEKTOpa o KOOPAUHATHBIM ocsiM. CKalIsipHOE,
BEKTOPHOE M CMEILIAaHHOE MTPOU3BE/ICHUSI BEKTOPOB. [ 'eoMeTpruyecKuil 1 MEXaHUYECKUM CMBICIT
CKJIIPHOTO Npou3BeaeHus. ['eoMeTpudyecKkuil CMbIC BEKTOPHOTO M CMEIIAHHOIO MMPOU3BEICHUM
U X IPUIIOKEHUS.

AHanuTAYEeCKasi TeOMETPUS Ha TUIOCKOCTH



Pasnuunble BUBI ypaBHEHHs NIPSMOM Ha IUIOCKOCTH: YPAaBHEHHE MPSIMOM, IPOXOIAILIEH
4yepe3 ABE TOUKH; KAHOHUYECKOE YPAaBHEHHE MPSMOK; ypaBHEHUE NIPSIMOIL C 3aJaHHBIM YIJIOBBIM
K023 pHIeHTOM; YpaBHEHHE MPSMOH B 00IIIEM BHJIE; YPaBHEHHUE MPSMOH B OTpe3kax. Bzaumuoe
pacroiokKEeHUE ABYX MPSAMBIX: YCIOBUE NapaAJIIENIbHOCTU U NEPHIEHAUKYISIPHOCTU. YTOI MEXIY
npsAMbIMH. PaccTossHME OT TOYKH A0 NpaMoil. KpruBbie BTOPOro NOps/IKa: OKPYKHOCTb, SJUIUIIC,
runep6ona, mapadomna. Onpenenenus, KaHoHU4eckue ypaBHeHus. [loctpoenne rpadukos.

AHanuThyeckas reOMeTpHsl B IPOCTPAHCTBE

Pasnuynble BUABl ypaBHEHUS IUIOCKOCTH: YPaBHEHHE IIJIOCKOCTH, IPOXOAAIIEN Yepe3 TpU
TOUYKH; YPaBHEHHE IIJIOCKOCTH 110 TOYKE U BEKTOPY HOPMaJIU; ypaBHEHUE INIOCKOCTH B 00LIEM
BH/JIE; YPABHEHUE IUIOCKOCTH B OTpe3Kax. B3anMHOe pacnosioxKeHue AByX INIOCKOCTEN: yCI0BUE
MapaJUIEIbHOCTH U MEPIICHINKYJISIPHOCTH. YTOJ MEXIY INIOCKOCTAMU. PaccTosiHue OT TOUKH 110
IUIOCKOCTH. Pa3inyHble BUIbI ypaBHEHUS NPSIMON B IPOCTPAHCTBE: YPAaBHEHUE IPSAMON,
IIPOXOJSIIEH Yyepe3 JBE TOUYKH; KAHOHWYECKOE YPaBHEHHUE IIPSIMOM; YpaBHEHHE MIPSIMOM B
napaMeTpu4ecKkoM Buje. B3auMHoe pacnonoxkeHue IByX MPsMBIX: YCIOBHE IapAJIEIbHOCTH U
NEPIEHIUKYJISIPHOCTU MPSIMBIX. YTOJ MEXIy NpsMbIMU. B3anmHoe pacnonoxenue npsiMoi u
IUIOCKOCTH: YCJIOBHE NAapaJUIEIbHOCTH U NEPIEHIUKYIIIPHOCTH IPSIMON U INIOCKOCTH. YTOJI
MEXIy NPSMOM U TUIOCKOCThI0. HaxoxkaeHne KoopAuHaT TOYKH IepeceyeHus MpsMoN U
IIJIOCKOCTH.

Monyns 2 «BBenenue B maTeMatuueckuii ananus. {uddepennuanibaoe ncaucieHmne
(GYHKUIMN OJTHOM M HECKOJIBKUX MEPEMEHHBIX)»

[Ipenen pyHKIMU U HENPEPHIBHOCTH

[Tonstue pynkuuu onHoi nepemenHoi. Kimace anemenrapusix pynkuuid. [lpenen
YUCJIOBOM MOCeA0BaTeNbHOCTH. [Ipenen GyHKIMM B TOYKE U HA OECKOHEYHOCTH.
OpnHocroponHue npeaens! GyHkunu. OCHOBHbIE TEOPEMBI O Mpeaenax. beckoHeuno Manblie U
OeckoHeyHO OonbiIre PyHKIMU U UX cBOMcTBa. Boruncnenue npenenoB GpyHKIuu. Buabt
HEOIpEeAEIEHHOCTEN U UX pacKpbITHE. 11epBblil U BTOPOI 3aMeyaTeNIbHbIE IPEIEIIBL.
DKBHBaJICHTHBIE OecKoHeUHO Manble pyHKiun. HenpepoiBHOCT pyHKIMN. Knaccudukanms
Touek pa3pbiBa. CBoicTBa (GyHKIUI HETIPEPHIBHBIX Ha OTpe3ke. HempephIBHOCTH 371eMEHTapHBIX
GYyHKIHIA.

HuddepennmpoBanne GyHKIIUN OTHON TTEPEMEHHOMN

3anauu, NPUBOJISALINE K MOHATUIO TPOU3BOHON. Onpeienenre nponu3BOJHOM.
['eomeTpryeckuii 1 MEXaHUYECKHUI CMBICI pon3BoaHOM. JInddepennman pynknuu. [IpaBuna
muddepenmpoBanus. TabmuIa Mpou3BOIHBIX dJeMeHTapHbIX QpyHKIuMi. [Ipon3BonHas
cnoxHou ¢yHKIuu. Tabnuia npou3BOAHBIX CIOKHBIX GyHKIUH. Jlorapudmuueckoe
muddepentmpoBanue. Auddepenmpoanne QyHKINH 3a1aHHBIX B HEIBHOM BU/JIE.
Huddepenumponanre GpyHKIMA 3aJaHHBIX B TapameTpuyeckom Buae. [IponsBoaHbie u
Qg depeHIrabl BBICIINX MOpAaKkoB. Teopema @epma 1 ee MpUMEHEHHE K HaX0XKICHHUIO
HanOOJIBIIIET0 U HAUMEHBIIIETo 3HaueHuH (yHkuu. Teopemsl Pos, Jlarpamka u Komn.
PackpeiTHe HeonpeneIeHHOCTEN 1O NpaBuily JlonuTans. Y paBHEHUs KacaTelIbHON U HOPMAJH K
rpaduky dyuknun. [Ipupamenue u nuddepeniman GyHKIuU, npuMeHenne auddepennnana
JUTSL IPUOJIMYKEHHBIX BBIYUCICHUH.

[TpumeHeHne MPOU3BOTHOM SIS UCCIeI0BaHUS (HYHKITUH.

VYcnoBust MOHOTOHHOCTH QyHKIMHU. KpuTHueckue Touku 1-ro pona. DKCTpeMyMBI
bynkiun. HeobxonuMoe u JocTaTouHble yCIOBUS IKCTpeMmyMa. [Ipuknagnsie 3a1auu
(reoMeTpuyeckne U (pU3MUECKUE) HAa HAXOXKIEHHE dKCTpeMyMa. MccinenoBanne BBITYKIOCTH
¢bynkun. JlocraTouHble yCIOBUS BBITYKIOCTH U BOTHYTOCTH QyHKIMH. KpuTnueckue Touku 2-
ro poaa. Touku neperuda. Heobxonanmoe u J0CTaTOYHOE YCIOBHE CYIIIECTBOBAHUS MEpernoa.
AcumnTotsl pyHkiuii. Cxema noiaHoro uccienoBanus ynkuuu. [Toctpoenne rpaduka
(YHKIIMM Ha OCHOBAHUHU IIPOBEJECHHBIX UCCIIET0BAaHUM.

HuddepenumansHoe ncurcienue GyHKINI HECKOIbKUX MEPEMEHHBIX

[TonsiTve QyHKIMN HECKOJIBKUX NEpeMEHHBIX. [Ipenen nu HenpepbIBHOCTh PYHKIIMH JBYX
nepeMeHHbIX. YacTHbIE TPUPAILEHNUs, YaCTHBIE TPOU3BOJHBIEC IEPBOTO MOPSAKA, UX



reoMeTpuueckuil cMbIci. [IoHATHE YaCTHBIX MPOU3BOAHBIX BHICIIMX NOPAAKOB. [loHsATHE
nojHoro augdepenuunana. [Ipunoxenue quddepeHnnana Kk oeHKe NOrperIHoCTel Ipu
BblunciaeHUsX. [Ipon3BoaHas 1o 3a7aHHOMY HarpaBieHuto. ['paauent. CBs3b 3TUX MOHATHUH.
HccnenoBanue (GpyHKIMU ABYX HE3aBUCUMBIX IIEPEMEHHBIX Ha 3KCTpeMyM. MeTo1 HauMEeHbIINX
KBaJIpaToB.

Monyns 3. «HTerpansHoe ucuucienne GyHKIUH OJHONU TEPEMEHHOIN

Heonpenenenusiit uaTErpan

[TepBooOpasnas. Onpenenenue U CBOMCTBA HEONPEAEICHHOTO HHTerpaa. Tabauna
OCHOBHBIX HEOIpeEIEHHbIX UHTErpajioB. OCHOBHBIE METO/Ibl HUHTEIPUPOBAHUS: METO/1
HEINOCPEACTBEHHOTO UHTETPUPOBAHMSI, 3aMEHbI [IEPEMEHHON U UHTETPUPOBAHUE T10 YACTSM.
WuTerpupoBanue paunoHanbHbIX GyHKIUI. HTErpupoBanrue npoCcTeinX UppalMoOHaIbHbBIX U
TPUTOHOMETPUUYECKUX (PYHKUUN. TpUroHOMETpUYECKHE MOJICTAHOBKHU.

OnpeneneHHblii UHTErpal.

3aznauyu, NIPUBOISALINE K MIOHATHUIO ONPEAEIEHHOr0 HHTerpaia. OnpenencHue
OIIpe/IeNIEHHOr0 UHTErpaja U ero reoMeTpudeckuil 1 pusndeckuii cMmbicibl. CBoicTBa
OIpeZIeNIEHHOro uHTerpaia. Murerpai ¢ nepeMeHHbIM BepXHUM IpenenaoM. @opmyna HeroToHa
— JleliGHu1la. 3aMeHa nepeMeHHOM B OIpeieIeHHOM uHTerpaie. luTerpupoBanue 1o 4actsiMm B
ornpeneneHHoM uHrerpaie. HecobctBeHHble HHTErpaisl 1-ro u 2-ro poaa.

[IpuioxxeHue onpeeeHHbIX HHTETPAJIOB K BRIYMCIICHUIO IJIOIAAEH MI0CKUX QUryp,
JUIMH JIyT KPUBBIX, 00BEMOB T€J U IJIONIA/ICH MOBEPXHOCTEN BpaLCHHUSI.

OuznyecKue NpUIOKEHHs ONPEIEICHHOI0 HHTETpasla: BEIUUCICHUS Iy TH, paOOTHI.

[TpubnuxeHHOe BHIUMCIIEHUE ONPEACTICHHBIX HHTErpaioB (1o Gpopmyiam CumrcoHa,
Tpamnenui).

Monyns 4. «Psaabi»

YHucnoBele psabl.

3HaKOMNOJI0KUTEIbHbIE YHCIOBbIE Psijibl, puMepbl. CxoaumocTs psaaa. Heobxonumblit
IIPU3HAK CXOAUMOCTH. JlocTaTouHble MPU3HAKH CXOAUMOCTH. 3HAKOIIEPEMEHHBIE PSJIBI,
abCoJIIOTHAs U yCIIOBHAs CXOAMMOCTH. 3HaKkodepeaytomuecs psaabl. [IpusHax JleiiOuuna.

CrerneHHbIE PSIBI

[TonsTHE PyHKIIMOHAIBHOTO psiia, 06JacTh cxoauMocTH. [ToHsTHE QYHKIMOHATIBHOTO
psna, oonactk cxonuMocTh. CrenenHsle psabl. Teopema AGens. aTepBan u paauyc
cxonuMocTH psita. Psel Teitmopa m Maknopena. Paznoxenue aieMeHTapHbIX PYHKITUH B
CTETICHHbIE PSIJIbI

[TpunoxeHus CTeNeHHbIX PSAI0B JUIsl IPUOIMKCHHBIX BBIYMCICHUN

[TpuOnmKkeHHbIE BBIYUCIEHUS QYHKIUHI, OLIEHKA IOTPEIIHOCTH BbIUNCICHUN
[TpubnnkeHHOE BBIUUCIIEHUE ONPEAETICHHBIX HHTEIPAJIOB

Monyib 5 «luddepeHnnanbHbie ypaBHEHUSD

Juddepennmanbaple ypaBHEHUS TIEPBOTO TOPSIKA

Banauy, npmsomAauMe k nguddepeHLUMaAJIBHEIM ypaBHeHUuAM. OnpenejieHue
InddpepeHUMAaJIbHOTO YPaBHeHUdA, ero nopanok. InddpepeHLMasIbHEIE INE€PBOIO NOPAINKA
(obmee pelmeHue, HadaJlbHEE YCJIOBMA, UYaCTHOe pelleHue) . 3anmadva Komm. Teopema

CYymeCTBOBAHMSA UM E€OVMHCTBEHHOCTM peleHMd 3amaum Komm. Ihﬂb@@peHHHaHBHHB
YpaBHEHUs [IEPBOTO MOPSIIKA C PA3ACIAIOIIMMUCS U PA3ICICHHBIMU IIEPEMEHHBIMU.
OpnnHopoausle quddepeHnraibHble IepBoro nopsaka. Jluneitnsie nuddepennnanbHbe
ypaBHeHHs nepBoro nopsaka. uddepennmansasie ypaBHeHus: bepuysm.

HuddepennmanpHble ypaBHEHNS BTOPOTO U BBICHIMX HOPSIKOB

Jlunelinble oJHOpPOAHBIE TU(depeHInaIbHbIe YpaBHEHHs BTOpOro nopsaka. CTpykrypa
o011ero penieHus. Y paBHEHUs BBICHIMX MOPSIKOB, JOITyCKAIOIIUE TOHMKEHUE MOpsKa.
JIuHeltHbIe OJJTHOPOAHBIE YPAaBHEHHS BTOPOTO MOPSAKA C TIOCTOSHHBIMU KO3((QUITUEHTAMHU.
JIvHeitHbIe HEOAHOPOIHBIE YPABHEHHS BTOPOTO MOPSIKA CO CIEUMaIbHON MPABOM YaCThIO.
Mertoa nmondopa yacTHbIX pemieHuit. [Ipumenenne nuHeiHbIX AudQepeHnnanbHbIX ypaBHEHUH
BTOPOI'O MOPSIZIKA K U3yYEHHUIO KOJIeOaTeNbHBIX TPOLIECCOB.



Monyinb 6. «OCHOBBI TEOPHH BEPOSITHOCTEN U MaTEMaTHUYECKON CTAaTUCTUKID)

OCHOBHBIE MOHATHUS U TEOPEMBI TEOPUH BEPOSITHOCTEN.

OcHoBHbIE (pOpMyYJIBI U ITpaBHIIa KOMOMHATOPUKH. [IpenMeTr Teopun BeposITHOCTEH.
CoObitus, Knaccudukanus cixydaiiHpIx coObITU. Pa3nuuHble onpenenaeHns BEpOSTHOCTH.
CaoiicTBa BeposaATHOCTU. Anredpa coObITuid. Teopemsl ClI0KeHHs BEPOSITHOCTEN HECOBMECTHBIX
COOBITUI U YMHOKEHUS BEPOATHOCTEH HE3aBUCUMBIX COOBITHH. BeposTHOCTH MOIHOM rpynmbl
coObITHii. Pacuer HaJe)KHOCTU TEXHUYECKUX cUCTeM. Teopema ClI0KeHUs BEpOosTHOCTEN
COBMECTHBIX COOBITHI (00111as1). Y CiI0BHAsi BEPOATHOCTh. TeopemMa yMHOKEHUS BEpPOSITHOCTEH
3aBUCUMBIX cOObITHI (001mas). Popmyia noiaHoi BeposTHocTH. Popmyiibl baiteca.

IToBTOpHBIE HE3aBUCUMBIE UCIIBITAHMS.

[ToBTOpHBIEC HEe3aBUCHMEBIE UcTibITanus. Cxema bepuynu. ®opmyna bepnymm.
ITpenenbuble TeOpemsl: IlyaccoHna, mokanbHas U MHTETpasibHas TeopeMsl Jlamaca.

JluckpeTHble U HENIpEephIBHBIE CITyYaiiHble BETMYMHBI

JuckpetHble cirydalinble BenuuuHbl. DyHKIUA pacnpenenacHus. Yuciaosbie
XapaKTEPUCTHKU JUCKPETHOM CIyyailHON BEIMUYMHBI U UX CBOMCTBA. 3aKOHBI paclpeesieHus
JUCKPETHOH ciiy4yaiiHOl BennuuHbl (OMHOMUAIBHOE, TIOKa3aTeIbHOE, TEOMETPUUECKOE,
TUIEPreOMETPUUECKOE) U UX YUCIIOBbIE XapaKTepUCTUKU. HenpepbiBHbIE ciiyyaliHble BEJIMUKHBI.
Oynkuus pacnpeaeneHus (MHTerpanpHas GyHkuus). [1oTHOCTS pacnipeneneHust BepoITHOCTH
HENpEephIBHOM CilydaiiHO# BennuuHbl (nuddepenuumanbias Gynkuus). Yuciossle
XapaKTEpUCTUKU HENPEPBIBHOM CIIy4yallHOM BEJIMYMHBI: MAaTEMATUYECKOE 0XKHUJIaHUE, CPEAHEE
KBaJIpaTHUECKOE OTKJIOHEHUE, AUCTIEpCHsl. 3aKOHBI PACIIPEAEICHUS HETIPEPHIBHBIX CIIy4YalHbIX
BEJIMYMH U UX YUCIIOBBIE XapaKTepUCTUKU (OMHOMUaNbHBIN, [lyaccoHa, paBHOMEpHBIH,
MoKa3aTeNIbHBINA, HOpMaibHbIHN ). Oynkius Jlamnaca u ee cBoiicTa. [IpaBuio Tpex curm u ero
IIpaKTHYecKoe 3HaueHue. HopManbHbIi 3aKOH pacrpeneaceHus CiydyaiiHOW BETUYHUHBI.
PaBHOMepHOE, ToKa3arenbHOE pacnpenesenune. Pacnpenenenns bepuymim u [lyaccona.

Pacnipenenenust  — kBajpar, Ctprorenrta, @uimepa-CHeekopa, ux CBsI3b C HOPMaJIbHBIM.

. BbIOOpKY M MX XapaKTepUCTUKU

OCHOBHBIE TIOHATHS MaTEMAaTHYECKOI CTaTHCTUKU. | eHepasibHasi 1 BEIOOpOYHast
COBOKYMHOCTHU. Pernpe3eHTaTUBHOCTH BbIOOPKH. CriocoObl 0TO0pa. Buibl BEIOOpOUHBIX
craTucTudeckux pacnpeneneHuit. [lonuron, ['mctorpamma. ®opmyna Crepxkeca.
OMnupuyeckas QyHKIMS pacrpeiesneHus. BapuannoHHbIH psii ero reoMeTpuieckoe
n300pakeHHe — MOJUTOH U THUCTOrpaMMa.

. CraTrcTHYeCcKHEe OLIEHKU MTapaMeTPOB PacIpeieeHHs

OneHka reHepalibHOM cpefiHel 1o BIOOpouHOM cpepHel. OnieHKa reHepalibHOM cpeaHei
10 UCTIPABJIEHHOW BEIOOPOYHOMN IUCTIEPCUH.

ToYHOCTD OLIEHKH, TOBEPUTEIIbHASI BEPOSITHOCTD (HAI€KHOCTH). JloBEepUTENIbHBII
UHTEpBaJL.

JloBepuTenbHbIE HHTEPBAJIBI AJIs1 IApaMETPOB HOPMAJIbHOTO paclpeesIeHus
(MaTeMaTH4ecKOro OXHJIaHHs IPU U3BECTHON AUCIEPCUU U HEM3BECTHOM JUCTIEPCUN).
JloBepuTeNbHBIN UHTEPBA ISl OLEHKU CPETHET0 KBaPATUYECKOT0 OTKJIOHEHNS HOPMaJIbHO
pacripeielleHHON TeHepaIbHON COBOKYITHOCTH.

ITpoBepka CTaTUCTUYECKUX TUIIOTES.

Craructuueckas runoresza. Ommodku nepBoro v BToporo poaa. CTaTucTuyeckue
KpuTepuu npoBepku runote3. Kpurnueckas obdnacts. [IpoBepka runores o 3aKoHe
pacrnpenenenus. YpoBeHb 3HauuMocTu. Kputepuii cornacus y 2 Ilupcona. 'unoresa o
PaBEHCTBE T€HEPaJIbHOM cpeHe HOpMaIbHON COBOKYITHOCTH 33 JaHHOMY YHCIIOBOMY
3HAYCHHUIO.



4.3. IlepeyeHb TeM JieKIM i

O0BéM, u
No
W Tema nexuun dbopma oOydeHus
OuYHasi | 3a04Has
Monayab 1. JIuneiinasi, BeKTOpHas ajiredpa u aHaJIUTHYECKAs 8 2
reoMeTpus
1. [Tema nexumonnoro 3ausTus 1. Jluneiinas anreopa. 2 2
2. [Tema nexkuuoHHOTO 3aHsTHS 2. BekTopHas anredpa. 2 -
3 Tema JNEKIMOHHOTO 3aHATUS 3. AHAIMTHYECKas TEOMETpUsS Ha 2
" |[IUTOCKOCTH.
4 Tema nexkumoHHOro 3aHATUS 4. AHanuTHYecKas TeoOMeTpusi B 2
" [IpOCTpaHCTBE
Moayanb 2 Beenenne B maTtemaTnueckuii ananus. Jngdepennunaibnoe 12 4
ucumciaeHne GyHKuui 0JHONH M HECKOJbKHMX MepeMeHHbIX
5 Tema stexrmoHHoOro 3auiaTusa 5. Beenenue B MaTeMaTHUECKUI aHaNU3. 9
[Tpenen pyHKIMU U HENPEPHIBHOCTD.
6 Tema nexumoHHoro 3aHsaTus 6. IlpowsBogHas u mauddepeHmman 2 2
" |pyHKIIMN
7. [Tema nexkuuoHHOTO 3aHsTHS 7 [IpUnoskeHus: MPOU3BOIHON 2 2
8 Tema nekmumonnoro 3amstus 8 McciemoBanne ¢yHKIHMN ¢ 9
" [MOMOIIBIO MPOU3BOTHBIX.
9 Tema nekuuoHHOTO 3aHATHS 9. DYHKIIMHM HECKOJBKUX HE3aBUCHUMBIX 2 2
" [MepEeMEHHBIX
10 Tema nexnuonnoro 3aHsaTus 10. Ilpom3BoaHass mo HampaBlIEHUIO. 5
" [Cpaguent. UccrnenoBanne GyHKIIMHU IBYX EPEMEHHBIX HA IKCTPEMYM
Monayab 3. UaTerpajbHoe ncuncjieHue GyHKIUA 0OTHOM mepeMeHHOi 10 4
11 Tema nekiuonnoro 3ansatus 11. Heonpenenennslit uaTerpan. Metosl 2 2
" MHTETPUPOBAHUSI.
12 Tema JekuoHHOTO 3aHATHS 12. VHTEerpHpoBaHHWE paIlMOHAIBHBIX 2
" mpobei.
Tema nexumonHoro 3ausatusi 13. HMHTerpupoBaHue MNPOCTEUIITNX 2
13. TPUTOHOMETPHUECKHUX u UpPpalMOHATEHBIX byHKIHi. )
. 2
14. [Tema nexunonHoro 3aHsatus 14. OnpeneneHHbIi HHTErpa 2
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15 Tema gnekmuonHoro 3anatus 15 IlpwiokeHue ompeneneHHOTo 2
" MHTErpana
Monyas 4. «Paabp 6 -
16 Tema nexuuonHoro 3anstuss 16. Yucnoseie psasl. [Ipusnaku 2
" [cXOIUMOCTH
2
17. [Tema nexkmuonnoro 3ausaTus 17. CTeneHHbIC PSIBI. -
18 .Tema nexkunonHoro 3austust 18. [Ipunoxkenus: creneHHbIX PAIOB IS 2
" [mpUOIMKEHHBIX BEIYUCIICHUH
Monayab 5 «/InddepennuanbHbie ypaBHEHUSD 4 2
19 Tema nexuuonHoro 3ausatusa 19. Jluddepenuunansusie ypaBHeHus 1-ro 5 5
" [mopsiaka.
Tema nexuuonnoro 3ausatus 20 {uddepennuanbapie ypaBHEHUS 2-TO
20. [mopsinka. Jluneitnpie nuddepeHnuanbbple ypaBHEHUs N-TO MOpsaKa C 2 -
MOCTOSTHHBIMH KO3 HUITIEHTaMH.
Moayiab 6. «OCHOBBI TeOpHMM BepOATHOCTEH W MaTeMAaTHYeCKOH 4
CTATUCTHKHU
Tema nexiuoHHoro 3aHsTus 21. OCHOBHBIE TOHSTHUS U TEOPEMB]
21. [reopun  BeposiTHOCTeH. IlOBTOpHBIE HE3aBUCHUMBIE  HCIBITAHHS. 2 -
JIMCKpeTHbIE U HeTIpephIBHbIE CIIyYaiHbIE BETUYUHBI
Tema eKIMOHHOTO 3aHATHs 22. BapuannoHHbIE PSIbI U UX
22. xapakTepucTuku. [IpoBepka CTaTUCTHUECKUX THIIOTE3. 2 )
Hroro 44 12
4. IlepevyeHb TeM NPAKTHYECKHUX 3aHATHI (CEMMHAPOB)
O0BéM, u
Ne
i Tema npakTudeckoro 3aHsTHs (ceMUHapa) ¢dopma 0OyueHust
OYyHasi | 3a04Has
Monayasb 1. JIuneiinas, BeKTOpHAs ajaredpa U aHAJTUTHYECKAsI TeOMeTPUsl 16 2
1 Tema mpaktuueckoro 3ausatus 1 Onpenenurtenu. Pemenne cucrem ’ )
" TMHEWHBIX anreOpanyecKux ypaBHEHHI.
Tema npaktuyeckoro 3aHsaTHs 2. BekropHas anredpa. OCHOBHbBIE
2. [MOHSATHS BEKTOPHOM anreOpsl. JIMHEHHbIE Onepaliu Hajl BEKTOPaMHU. 2 -

[IpssMOyTO/IBHBIE KOOPAMHATHI BEKTOPA

11




Ne Tema mpakTHyecKoro 3aHATHS (CEMUHApa) O0BéM, 1
L
3 Tema npakTudeckoro 3ausaTus 3. CKansipHOe, BEKTOPHOE U CMELIIAHHOE 2 )
" [mpousBeeHus. ['eomeTpudeckne MpUIoKeHHs
4. [Tema mpaktudeckoro 3ansaTus 4. [IpsiMast Ha MIOCKOCTH 2 -
5. [Tema npakrtuuyeckoro 3aHsaTus 5. KpuBble BTOporo nopsaka 2 -
6. [Tema mpaktuyeckoro 3aHsATHs 6. [TOCKOCTh 1 TIpsiMasi B TIPOCTPAHCTRBE. 2 -
7. [Tema npaktuyeckoro 3aHsATHs /. [loBepXHOCTH BTOPOIro MOpsIKa 2 -
8. [Tema mpakTudeckoro 3aHaTus 8. IToroBoe 3aHsATHE 1O MO0 | 2 -
Moayanb 2 Beenenne B maTtemaTnueckuii ananus. Jlngdepennuaibnoe 18 8
ucumciaeHne GyHKIuil 0THOM M HECKOJIbKHX NepeMeHHbIX
Tema npaktudeckoro 3austus 9-10. [Ipenen pynkmm u
9-10. HETPEepbIBHOCTD. [IepBbIi 1 BTOPOH 3ameyaTeabHble peaesbl. Touku 4 2
Tema mpaktuueckoro 3ansatus 11. Onpeaenenne npou3BoIHOM, €¢
11. MexaHWYeCKUN 1 reOMETPUIECKU cMbICI. CBOWCTBA MPOU3BOAHOM. 2 2
[Tpon3BogHBIC AJIEMEHTAPHBIX (PYHKINH.
12 Tema mpakTrueckoro 3ausaTus 12. [Ipon3BogHas Cl10KHON (yHKIIUH. 2
" [[Ipou3BOIHBIE BBICHIMX IOPSAIKOB
Tema npaktuyeckoro 3aHsaTus 13. [IpunosxeHns mpou3BOIHOM.
13. [[IpaBumno Jlonuramns. OnpeneneHue HAMOOIBIITUX U HAUMEHBIIIHX 2 2
BHaYeHUN (QYHKINH.
14 Tema npaktuyeckoro 3aHsaTus 14. [IpumeHeHne npon3BoIHON st 2
" MccnenoBanus QyHKIUU.
Tema npakTudeckoro 3aHsaTus 15. OCHOBHbIE TOHATHS.
15. [[eomerpuueckas uHTepnperanus GyHKIUI 1ByX nepeMeHHbIX.YacTHbIe 2 2
[IPOU3BOJHBIE.
16 Tema npaktudeckoro 3aHsaTus 16. [IponsBoaHas o HaPaBIECHUIO. 9
['panuent. HaxoxneHne 4acTHBIX TPOM3BOAHBIX BBICIIMX MOPSAIKOB
17. [Tema mpaxtuueckoro 3anatus 17. UToroBoe 3aHsiTue no MOayio 2 2 -
Monayab 3. UaTerpajbHoe ucuncjieHue GyHKIMA 0OTHOM mepeMeHHOi 12 4
18 Tema npaktudeckoro 3ansatus 18. Heonpenenennsiii mHTErpat. 5 2
" IMeToabl THTErPUPOBAHUS
19 Tema npaktudeckoro 3ausatus 19. MHTerprpoBanne parroHaIbHBIX 5
" lmpo0eit
Tema npaktuyeckoro 3ansaTus 20. UHTerpupoBanne npocTelmmx
20. TpUrOHOMETPUYECKUX U UPPAIMOHATBHBIX (PYHKIIHIA. 2 -
TpuronomeTpruyecKue MOJCTAHOBKH.
21 Tema npaktudeckoro 3aHsaTus 21. OnpenesneHHbli MHTErpall. 5 5
" [HecoOGcTBeHHBIE MHTETPAIHI.
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Ne Tema mpakTHyecKoro 3aHATHS (CEMUHApa) O0BéM, 1
L
29 Tema npaktudeckoro 3ausatus 22. [IpuMeneHne onpeaeaeHHoro 9
" MHTerpaia JUIisl perieHus 3a/1a4 reOMEeTpUH U (PU3UKH.
23.. Tema npaktudeckoro 3austus 23. MiToroBoe 3aHsTHE 10 MOAYIIO 3 2 -
Monyab 4. «PaabD 8 -
24 Tema npaktudeckoro 3anHatus 24. Yucnossie psiabl. [Ipusnaku 2
CXOAMMOCTH.

25 | Tema npaktudeckoro 3anatust 25. CTeneHHbIe PSIbL. 2 -

26 Tema npaxktudyeckoro 3aHsaTus 26. [IpuiioskeHns CTENEHHbIX PAAOB IS 2
NpUOIMKEHHBIX BBIYUCICHUH.

27. [Tema npakTtuueckoro 3aHsATusA 27. UToropoe 3aHsATHE IO MOTYJIIO 4. 2 -
Moayab S «/InddepeHunanbHbie ypaBHEHUSD 10 2

28- [Tema mpaktudeckoro 3ausatus 28- 29. Jluddepennuansubie ypaBHEHUS 4 2

29. [1-ro nmopska.

30 Tema npaktudeckoro 3ansatus 30. {uddepennpanbapie ypaBHEHUS 2-T0 2

" [mopsiaka.
31 Tema mpaktuueckoro 3ausatus 31. Jluneitnsie nuddepeHmanbHbIe 2
' |ypaBHEHHsI 2-TO NOpsAKA.

32. [Tema mpaktudeckoro 3aHsaTus 32. ToroBoe 3aHsATHE IO MOAYIIIO 5. 2 -
Moayab 6. «OCHOBBI TEOPUM BEPOSTHOCTEH 1 MaTeMaTHYeCKOM 12 2
CTATUCTUKHU

33 Tema mnpaktuyeckoro 3aHATHS 33. OCHOBHBIE TOHSATHS U TEOPEMBI 2 2

" [TeOpHuH BEPOSTHOCTEM.
34 Tema npaxktuueckoro 3aHsatus 34. IloBTOpHBIE HE3aBHCHMBIE 2
" McTbITaHus.
35 Tema mnpaktuueckoro 3aHatust 35. JluckpeTHble W HEMPEPHIBHBIC 5
" |cmyyaliHble BEJTMUUHBI, UX YUCJIOBBIE XapaKTEPUCTUKU.
36 Tema mpakTrueckoro 3aHATusA 36. BapuannoHHBIE psibl M UX 2
" XapaKTepPUCTHKH.
37 Tema npaktuyeckoro 3aHATHs 37. CTaTUCTUYECKUE OLIEHKH [1apaMETPOB| 2
" |pacnpenenenus. [IpoBepka cTaTUCTUYECKUX TUIIOTE3
38. [Tema npaktuueckoro 3anatus 38. iToroBoe 3aHATHE 110 MOAYIIO 6. 2 -
Hroro| 76 18

4.5. IlepeyeHnb TeM J1a00PATOPHBIX PadoT.
JlaGopaTopHbie pabOThI HE MPETYCMOTPEHBI.
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4.6. Buabl caMoCTOATEIbHOM PadoThl CTYICHTOB U NepeYeHb Y4eOHO-MeTOANYeCKOro
olecrieyeHus1 AJ1 CAMOCTOSITeIbHON PadoThI 00y4aroIuXcs

4.6.1. TloaAroToBKa K ayIUTOPHBLIM 3aHATHAM

Marepuansl JeKUMHA SABJIAFOTCA OCHOBOM JUISI M3Yy4EHHMS TEOPETUYECKOM YaCTH
JUCLUIUINHBI ¥ IOATOTOBKU CTYIEHTA K IPAKTUYECKUM 3aHATUSM.

IIpy nOArOTOBKE K ayAUTOPHBIM 3aHATHUSIM CTYJIEHT JOJIKEH:

- U3YYUTb PEKOMEHAYEMYIO JIUTEPATYPY;

- IIPOCMOTPETH CAMOCTOSTENIBHO NONOJHUTEIBHYIO JINTEPATYPY 110 U3y4aeMOHN TEME.

OCHOBHOH IIENIBIO MPAKTHYECKUX 3aHATHH SIBIsSETCS HM3Y4YEHHE OTIENbHBIX Hambosee
CJIOKHBIX M MHTEPECHBIX BOIIPOCOB B paMKax TEMbI, & TAaKK€ KOHTPOJIb 34 CTEIECHBIO YCBOCHUS
NpOIIEHHOr0 MaTepHasa U X010M BBIIIOJIHEHUS CTYA€HTAMH CaMOCTOATEIbHOM PabOoTHI.

4.6.2. IlepevyeHb TeM KypPCOBBIX padoT (IPOEKTOB)
KypcoBbie paboThl (pOEKTHI) HE MPETyCMOTPEHBI.

4.6.3. IlepeueHb TeM pedpepaToB, pacueTHO-rpaguyecKux pador

Ne

W Tewma pedepara, pacueTHO-TpaPUIECKUX padOT H JIp.

1 [Ipenenbl, NpoU3BOIHAS U €€ MPUIOKECHUS

2 [MuTerpaibHOE UCUUCIICHUE

3  |Iuddepennuanpabie ypaBHEHUS

4.6.4. TlepeueHb TeM U yueOHO-MeTOAUYECKOTO obecneyeHus st
CAMOCTOSITEJILHOH PadoThl 00y4aloIuXcst
O0BéMm, 1
No . Y4yeOHO-METOINYECKOE 2
Tema camocToaTeabHON pabOTHI dbopma oOyueHus
n/n obecrieyeHne
OYyHas |3aoyHas
Mopayab 1. JInneliHasi, BeKTOpPHas ajaredpa M aHAJIMTHYECKasi TeOMeTpusi 40 50
1. Uluneiinas anredpa. IMucemennsrid, 1. T. T135 Koncriekr| 10 10

IEKIUI 110 BBICIIEH MaTEMATHUKE:
nonHblid Kype / 1. T. IlucbMeHHBI.
- 10-e u3n., uctp. - M.: Atipuc-
npecc, 2011. - 608 c.: ni. -
(Bricmiee oOpa3oBaHue).

[[Tumaues B.C 3agaunuk mo
BEICIIICH MaTeMaTHKe. Yueo.
[TocoOue nyst By30B -2-€ UCTIP.-

M. :Bprcm. IIk., 2001-304 c.

2. BekTopHas ajreopa IMucemennsrid, 1. T. T135 Koncriekr| 10 10
IEKIUI 110 BBICIIEH MaTEMATHUKE:
nonHblid Kype / 1. T. IlucbMeHHBI.
- 10-e u3z., ucnp. - M.: Aiipuc-
npecc, 2011. - 608 c.: ni. -
(Briciiee o6pa3oBanue).

[[Tumaues B.C 3agaunuk mo
BBICIICH MaTeMaTHKe. Yueo.
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Tema caMOCTOSATENbHOW PaOOTHI

Y4eOHO-METOAUYECKOE

O0BéM, U

[TocoGue nmst By30B -2-€ UCTIP.-
IM.:Bprcm. IIk., 2001-304 c.

AHAJTUTHYECKAS] reoMeTpuss Ha
MNJIOCKOCTH.

1 [Tucemennsiit, J. T. I135
KoHCIIEKT IeKINA 10 BEICIIEH
MaTemaTuke: moiaHbid Kype / 1. T.
[TucemenHslid. - 10-e usm., ucnp. -
M.: Aiipuc-nipecc, 2011. - 608 c.:
ni. - (Beiciee oOpa3zoBaHue).
[umaues B.C 3agaunuk no
BBICIIIEH MaTeMaTHKe. Y4eo.
[TocoOue nmst By30B -2-€ UCTIP.-
M. :Bprcm. IIk., 2001-304 c.

10

15

AHAJIUTHYECKAS
MPOCTPAHCTBE

reomeTrpusi B

[Tucemennsriit, . T. I135 Koncnekt
ITEKIUI 10 BBICIIEH MaTEMAaTHKeE:
nosiHbid Kypce / J. T. TlucemeHHBbIi.
- 10-e uzn., ucnp. - M.: Aiipuc-
npecc, 2011. - 608 c.: ui. -
(Bricuiee o6pa3oBanue).

[umaues B.C 3agaunuk no
BBICIIIEH MaTeMaTHKe. Y4eo.
[TocoOue nmst By30B -2-€ UCTIP.-
M.:Bricmi. IlIk., 2001-304 c.

10

15

Monayab 2 BBenenue B MaTemaTnueckuil anaians. Anddepennuanbuoe
HCcYUCTeHNe (PYHKIUI OJHOH M HECKOJIbKHX MepeMeHHbIX

58

90

5

BBenenne B anaus.
IIpenena pyHkuuu u
HEINPEePbIBHOCTb.

ITucemennsiit, JI. T. 135 Koncnekt
FIEKIIMI 110 BBICIIEH MaTeMaTHKe:
nonHblid Kype / 1. T. [lucbMeHHBI.
- 10-e u3a., uctp. - M.: Atipuc-
npecc, 2011. - 608 c.: ni. -
(Bricmiee oOpa3oBaHue).

IHIunaues B.C 3amaunuk mo
BBICIIICH MaTeMaTHKE. Y4eO.
[TocoOue st By30B -2-€ UCTIp.-
M. :Bercmi. k., 2001-304 c.

15

23

IIpousBoanas u AudgepeHunan
byHkuun

IMucemennsiit, JI. T. 135 Koncnekt
IMTEKIUI IO BBICIIIEN MaTeMaTHKE:
nosnubiil kype / 1. T. IlucbMeHHBI.
- 10-e u3x., ucnp. - M.: Afipuc-
npecc, 2011. - 608 c.: ni. -
(Briciee oOpa3oBaHue).

Iumnaues B.C 3amauyduk o
BBICILICH MaTeMaTHKe. Yueo.
[TocoOue nyst By30B -2-€ UCTIP.-
M.:Bprcm. k., 2001-304 c.

17

25

IIpuJsio:keHnsi MPOU3BOAHOM

ITucemennsriit, . T. I135 Koncnekt

IMTEKIUI 1O BBICIIEH MaTeMAaTHKeE:

nostabid Kypce / J. T. TlucemeHHBbIi.

- 10-e u3x., ucnp. - M.: Afipuc-

10

15




Tema caMOCTOSATENbHOW PaOOTHI

Y4eOHO-METOAUYECKOE

O0BéM, U

npecc, 2011. - 608 c.: ni. -
(Bricmiee oOpa3oBanue).

IHTunaues B.C 3amaunuk mno
BBICILICH MaTeMaTHKe. Yueo.
[TocoOue st By30B -2-€ UCIHp.-
M. :Brrcm. k., 2001-304 c.

HUccaenoBanune GyHKIuii ¢ ¢
MOMOIIbIO TPOU3BOIHBIX.

[Tucemennsiit, . T. I135 Koncnekt
ITEKIUI 10 BBICIIEH MaTEMAaTHKE:
nosiHbid Kypce / J. T. TlucemeHHBbIi.
- 10-e u3n., ucnp. - M.: Aiipuc-
npecc, 2011. - 608 c.: u. -
(Bricuiee odpa3oBanue).

[umaues B.C 3agaunuk no
BBICIIIEH MaTeMaTHKe. Y4eo.
[TocoOue nmst By30B -2-€ UCTIP.-
M.:Bprcm. IIk., 2001-304 c.

12

(I)yHKIII/II/I HECKOJIBbKHX
HE3AaBUCUMBIX IIEPEMECHHBIX

[Mucemennsiit, . T. [135 Koncnekr
FIEKIIUI 110 BBICIIEH MaTeMaTHKeE:
nonHelid Kype / 1. T. IlucbMeHHBI.
- 10-e uzn., uctp. - M.: Aiipuc-
npecc, 2011. - 608 c.: ni. -
(Bricmiee o6pa3oBanue).

HIunaues B.C 3amaunuk mo
BBICIIICH MaTeMaTHKE. Y4eO.
[TocoOue st By30B -2-€ UCTIp.-
M. :Bercm. k., 2001-304 c.

10

10

IIpou3BoaHAS 110 HATIPABJIEHUIO.
I'papuent. UccaenoBanue
(pyHKUMHU IBYX HepeMeHHbIX Ha
DKCTPEMYM

[Tucemennsiit, . T. I135 Koncnekt
ITEKIUI 1O BBICIIIEH MaTEeMaTHKeE:
nostHbId Kypce / J1. T. TlucemeHHBbIi.
- 10-e u3n., ucnp. - M.: Aiipuc-
npecc, 2011. - 608 c.: ui. -
(Bricuiee oopasoBanue). [1lunaues
B.C 3amayHuK 110 BEICIIEH
MaTemaTuke. Yueb. [Tocooue st

BY30B -2-¢ ucnp.-M.:Beicm. 1lk.,
2001-304 c.

10

Monyas 3. UnTerpaibHoe HCHHCIeHHE

(yHxkuuii oqHOI NepeMeHHOH

46

60

11

HeonpeaejeHHbI HHTErPaJl.
MeToAbI HHTETPUPOBAHHS.

ITucemennsiit, JI. T. 135 Koncnekt
NIEKIMI 110 BBICIIEH MATEMATHUKE:
roHbIN Kype / J1. T. IluceMeHHBIN.
- 10-e u3n., ucnp. - M.: Aiipuc-
rpecc, 2011. - 608 c.: ni. -
(Briciiee o6pa3oBanue).

10

12

12

NHTerpupoBanyne pauHoHAIbHbBIX
npooeii.

ITucemennsiit, . T. I135 Koncnekt
IMTEKIUI 1O BBICIIEH MaTeMAaTHKeE:
nostabid Kypce / JI. T. TlucemeHHBbIi.

- 10-e u3x., ucnp. - M.: Afipuc-

10

12

16



Tema caMOCTOSATENbHOW PaOOTHI

Y4eOHO-METOAUYECKOE

O0BéM, U

npecc, 2011. - 608 c.: ni. -
(Bricmiee oOpa3oBanue).

IHTunaues B.C 3amaunuk mo
BBICILICH MaTeMaTHKe. Yueo.
[TocoOue st By30B -2-€ UCIHp.-
M. :Brrcm. k., 2001-304 c.

13

MNHTErprpoBaHue NPOCTEHIINX
TPUTOHOMETPUYECKUX U
HPPANHOHATBHBIX (DYHKIIMI.
TpuroHomeTpuyeckue
NOACTaHOBKM.

[Tucemennsiit, . T. I135 Koncnekt
ITEKIUI 10 BBICIIEH MaTEMAaTHKE:
nosiHbid Kypce / J. T. TlucemeHHBbIi.
- 10-e u3n., ucnp. - M.: Aiipuc-
npecc, 2011. - 608 c.: ui. -
(Bricuiee odpa3oBanue).

[umaues B.C 3agaunuk no
BBICIIIEH MaTeMaTHKe. Y4eo.
[TocoOue nmst By30B -2-€ UCTIP.-
M.:Bprcm. IIk., 2001-304 c.

10

12

14

Ol'lpel[e.]'[el-[l-[hlifl HHTErpaJa

ITucemennsiit, . T. I135 Koncnekt
ITEKIUI 10 BBICIIEH MaTEMAaTHKE:
nosiHbid Kypce / J. T. TlucemeHHBbIi.
- 10-e uzn., ucnp. - M.: Aiipuc-
npecc, 2011. - 608 c.: u. -
(Bricuiee odpa3oBanue).

HIunaues B.C 3amaunuk mo
BBICIIICH MaTemMaTuke. YueO.
[TocoOue st By30B -2-€ UCTIp.-

M. :Bercm. k., 2001-304 c.

12

15

[IpuJjio:kenue onpenaeieHHOT 0
HHTerpaja

ITucemennsiit, . T. I135 Koncnekt
ITEKIUI 10 BBICIIIEH MaTeMaTHKeE:
nostHbId Kypce / JI. T. TluceMeHHBbIi.
- 10-e u3n., ucnp. - M.: Aiipuc-
npecc, 2011. - 608 c.: ui. -
(Bricuiee o6pa3oBanue).

[umaues B.C 3agaunuk no
BBICIIIEH MaTeMaTHKe. Y4eo.
[TocoOue nyst By30B -2-€ UCTIP.-
M.:Bprcm. IIk., 2001-304 c.

10

12

Monayab 4. «PsabDy

18

28

16

Huciosbie psaabl. [Ipusnaku
CXOAUMOCTH

[MTucemennsiit, JI. T. 135 Koncnekt
IMTEKIIAI IO BBICIIIEH MaTeMaTHKE:
nosnubil kype / 1. T. IlucbMeHHBI.
- 10-e u3x., ucnp. - M.: Afipuc-
npecc, 2011. - 608 c.: ni. -
(Briciee oOpa3oBaHue).

IHIunaues B.C 3amaunuk mo
BBICIIIEN MaTeMaTHKE. Y4eo.
[TocoOue myst By30B -2-€ UCTIP.-
M.:Bprcm. IIk., 2001-304 c.

17

CTeneHHble PSAAbI.

ITucemennsiit, JI. T. I135 Koncnekt

10

17



Ne | Tema camoCTOSITETEHOM PaOOTHI Y4e0HO-METOTUIECKOE O0BéM, 1
IMTEKIUI 1O BBICIIIEH MaTeMAaTHKeE:
nostabid Kypce / J. T. TlucemeHHBbIi.
- 10-e u3z., ucnp. - M.: Aiipuc-
npecc, 2011. - 608 c.: ui. -
(Briciiee oOpazoBanue).
[[Tumaues B.C 3agaunuk no
BbICILICH MaTeMaTuke. YueO.
[TocoOue nmst By30B -2-€ UCTIP.-
M. :Berc. k., 2001-304 c.
18 |[IpnirosxkeHust CTeNeHHBIX PAAOB  [TychbMeHHbII, JI. T. [135 KoHcrekt 6 10
IS IPHOTMIKEHHBIX BLIYHCICHHHA| e inif 1o BbiCLIell MaTeMaTHKe:
nonubiil kype / 1. T. IlucbMeHHBIH.
- 10-e uza., uctp. - M.: Aipuc-
npecc, 2011. - 608 c.: ni. -
(Bricmiee o6pa3oBanue).
Monayab S «/ludpdepeHunaibHble YPABHEHUD) 50 70

19 [ludpepenunaabHble ypaBHeHHs] [Tucemennsii, J. T. I135 Koncnekr 25 35
1-ro mopsiaxka. IMTEKIUI 10 BBICIIEH MaTEeMAaTHKE:

nosiabid Kypce / J. T. TlucemeHHBbIi.
- 10-e u3n., ucnp. - M.: Aiipuc-
npecc, 2011. - 608 c.: ui. -
(Bricuiee odpa3oBanue).

20 luddepenunanbupie ypaBHeHUs I[MTucemennsiit, JI. T. 135 Koncnekt 25 35
2-ro nopsiaxa. Jluneiinbie FEKIMH 1O BhICIIEH MaTeMaTHKe:
audpepenunanbubie ypaBHeHUs nonupiit kype / JI. T. TInchMeHHbIA.

N-ro MOPS/IKAa ¢ MOCTOSTHHBIMU - 10-¢ w3z, ucnp. - M.: Aiipuc-
K03 punneHTaMH. npecc, 2011. - 608 c.: ui. -
(Bricuiee o6pa3oBanue).
Moayab 6. «OCHOBBI TEOPHH BEPOSITHOCTEH U MATEMaTHYECKOM 23 32
CTATUCTHKHU

21 |OcHOBHBIE MOHATHS H TEOPEMBI [mypman, B.E. Teopus 18 17
TEOPHH BEPOSITHOCTEH. BEPOSITHOCTEN M MaTeMaTH4ecKas
IloBTOpHEIE HE3aBHCHMBIE CTaTHCTUKA: yueOHoe mocodue. M.:
uCHbITaHus. JluckpeTHbIe 0 Beicuras mkona. 1999-478 c.

HenpepbIBHbIE CJIyYailHbIe I'mypman, B.E. PyKoBocTso K

BETHYIMHBI PEIIEeHUIO0 3a/1a4 110 TEOPHH
BEPOSITHOCTEN M MATEMAaTHYECKOMN
CTaTHCTUKE: yueOHoe mocodue. M.:
Bricmas mkona. 1999-478 c.

22 | BapnanmoHHbIe PSIAbI U HX Mapwmo3sa, Anatonuit TumocdeeBuy. 10 15
XapaKTEePUCTHKH. HpOBepKa HpaKTI/IKyM 10 MaTeEMaTHIECKOU
CTATHCTRICCKIX FRIIOTES. CTaTHCTUKe: yueOHoe mocobue/ A.

T. Mapmosa. - K.: Bumia mkona,
1990. - 191 c.: un.
Bcero, 240 330

18




4.6.5. Jlpyrue BHbI CAMOCTOSITEILHOW PadoTHI CTY/IEHTOB
He nmpexycmoTpeHHi.

4.7. IlepeyeHb TeM U BUIOB 3aHATHI, IPOBOAMMBbIX B HHTEPAKTUBHOH (popme

5. DoH/I OLICHOYHBIX CPEACTB IS MPOBEACHHUS MPOMEKYTOYHOMH aTTeCTAllUH
[TonHoe onucanue (oHAA OLIEHOYHBIX CPEJICTB TEKYIIEH U MPOMEXYTOUYHON aTTecTaluu

06yqa10u1nxc51 C MCPECUHCM KOMHCTGHL{I/II\/’I, OIMCaHHEM IIOKa3aTejier u KPHUTCPUCB OLICHUBAHUSA
KOMHGTGHHHﬁ, IIKaJl OUCHHUBAHUA, TUIIOBBIC KOHTPOJBHBIC 3aJJaHUA U MCTOAUYCCKUC MaTCpUalibl
MMPEACTABJICHBI B IIPUJIOKCHUU K HaCTO}IH_[eﬁ nporpamme.

6. Y4yeOHO-MeTOAMYECKOE 00ecIeYeHue TN CHUILINHBI
6.1. Pexomenayemasi JuTepaTypa

6.1.1. OcHOBHAs1 JIUTEpPaTYypa

Ne /i ABTOp, Ha3BaHKE, MECTO M3IAHMS, M3-BO, TOI H3IaHHsI, KOITUIECTBO Kon-Bo 3K3.
CTpaHHIL B OO

1. [[Humaues B.C. Bricmas matematrnka M.: Beicmas mxona2005-480 ¢ 61

5 [MTumayes B.C 3amaunuk no Beiciieil MareMatuke. Yueb. [Tocooue 24
17151 BY30B -2-¢ ucnp.-M.:Beicu. Ik., 2001-304 c.

3 Ulanko I1.E., IlonoB A.T'., KoxxeBaukona T.f1. Bricias maTemaTuka B 100
ypakHeHUsIX 1 3a1a4ax. M.: Beiciast mkosa 1986 4u-1.-304 ¢

4 /Taako I1.E., ITonos A.T"., KoxkeBaukoa T.4. Beicimas maTemaTnka B 136
ynpakHEeHUsX u 3a1a4ax. M.: Beicmas mkosna 1986 4-1.-304 ¢

5 ['MmypmaH, B.E. Teopuns BepossTHOCTEN U MaTeMaTUYECKas CTATUCTHKA! 50

yeOHoe mocodue. M.: Breicmas mkona. 1999-478 c.

I'mypman, B.E. PykoBoJCTBO K pelieHuo 3a71a4 10 TEOPUH

6 BEPOSATHOCTEH U MAaTEMAaTHUECKON CTaTUCTUKE: yaeOHOE TTOCOOHeE. 20
M.: Beicmasg mkona. 1999-478 c.
Mapmosa, Anaronuii TumodeeBud. [IpakTHKyM 1Mo MaTeMaTHYECKOM

7 leratucTuke: yyeOHoe mocobue/ A. T. Mapmosa. - K.: Buima mkoua, 39

1990. - 191 c.: n.

6.1.2. lonosHuTeILHAS JIUTEPATYpPa

Ne H/H ABTOp, Ha3BaHUC, MCCTO M3aHUsA, U31-BO, 'O U3JaHU, KOJIMYCCTBO CTPAHUILL
1 JI.T. ITncemenbrit. KOHCTIEKT JICKIHiT 1O BBICIICH MaTeMaTHKe. [DIeKTpoH. pecype]. —
" M.: AUPUC ITPECC. 2009.,-608 c.
Jlyury K.H, ITucemennsiit JI.T.,®equn C.H, llleBuenko FO.A. C6opHuk 3a1a4 no
2. |BbIcmeit Matemaruke. 1 k. M.: Aiipuc.mpecc 2008-576 c.
3 Ulyar K.H, I[Tucemennsnii 1. T.,®enun C.H, llleBuenko FO.A. COopHUK 3a/1a4 110 BBICIIIEH

MaTematuke. 2 k. M.: Alipuc.npecc 2008-592 c.

19



6.1.3. llepuoanyeckue U3aAHUA
He npenycmoTpeHsI.

6.1.4. MeToanuecKkue YKazaHusl 1Jisl oﬁyqaloumxca 10 OCBOCHHUIO JTHUCHHUITINHBI

Ne i/ ABTOp, Ha3BaHKE, MECTO U3JIaHUSI, U3/1-BO, TOJl U3JIaHUsI, KOJMYECTBO CTPAHHUII

Jlesu JI.W.,KoBans A.B Jluneiinas, BekTopHas ajnredpa U aHAIUTHUYECKasi TEOMETPHSL.

1 [Meroauueckue yka3aHusi M HHAMBUYaJIbHbIE 3aJIaHUS K pacueTHO-Trpaduyeckon
pabore. Jlyrauck, uzgarensctso JIHAY 2009
Jlesu JI.U.,KoBanpe A.B. Ilpenensl, npousBoaHas u ee NpuioxeHus. Metoauueckue

2 |yKaszaHWs U MHAMBHIyaJIbHBIC 33/IaHUS K pacueTHO-rpaduueckoit padore. JIyraHck,
nzgarenscrso JIHAY 2009-67 c.

3 A.B.Kosanb. MHTerpansHoe ucurcienue. Metoanyeckue ykasaHusi U HHIUBUAYaIbHbIE
3aJlaHus K pacueTHo-Tpaduyeckoit padore. Jlyranck — 2008.-65 c.

4 Kosanp A.B. [luddepennmansapie ypaBHeHUs. MeToAMYECKHE YKa3aHUS U
WH/IMBHyaJbHbIC 3aJaHHs K pacueTHO-rpadudeckoit padote. JIyranck — 2012,

5 Kosanp A.B. Koncnekr nekuuii. Moayns 5. Maremarnyeckas cratuctuka. Jlyranek —

2009.-50 c.

6.2. Ilepeuenr pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKANIMOHHOH  ceTH

«HTepHeT» (nasee - cetb «MHTEPHET»), HEOOXOAUMBIX J1JIsI OCBOCHMS I CIUTLIIIHHbI

Ne /it Ha3BaHue HHTEpHET-pecypca, aApec U pexXUM J10CTyna
1 DBBC «Jlaub» — http://e.lanbook.com
o [YHmBepcurerckas 6uGimorexa online — http://www.biblioclub.ru.
6.3. CpeacrBa o0ecnevyeHrsi OCBOCHUSA U CIUTIIUHbBI
6.3.1. KomnbroTepHbie 00y4aIiue 1 KOHTPOJHPYIOIIHE IPOrpaMMBbl
@OyHKIUA TPOTPAMMHOI0 00ecreyeHus
Ne | Bun yue6Horo | HaumeHoBanue nporpaMMHOTO YHIIHA TIPOTP
n/n 3aHATHUSA obecrieueHus MOJIETHPY -
KOHTPOJIb oOyyaromas
omas
1. | Jlekuuuonusie . + - +
HpallclTqucxne Open Office,
Moodle
2. Texyuui, . + - +
MOHY}J?:HHﬁ Open Office,
N Moodle
UTOTOBBIN

6.3.2. Ayamo- u BH€0nocooust
He npegycmorpeHsl.

6.3.3. KomnbroTepHble NMpe3eHTAlMU YUeOHBIX KYPCOB
He npexycmoTtpeHnsl.
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7. OnucaHue MaTepUAJbHO-TEXHUYECKOIl 0a3bl, He00OXOAUMOI /1JIsl OCYIIeCTBJIEHHS
00pa3oBaTeILHOIO NMpolecca No JUCHMUIINHE

HaumenoBanue o6opy0BaH-

Ne | HBIX yueOHBIX KAOMHETOB, [Tepeyens ocHOBHOTO 00OpYAOBaHMS, MPUOOPOB U
/T | OOBEKTOB IS MPOBEACHUS MaTepHUaoB
3aHATHI
1. |1C-201 - yueOHas | [locka menmoBast — 1 mIT., CTOJI TIpemogaBaTeIbCKuii — 1 MmIT.,
aynuTopus JUisl mpoBeieHus | TpuOyHa — 1 mrT., mapThl ¢ 1aBkamu — 70 wmT.
JICKIIMOHHBIX 3aHATHH
2. [[-321 — aynuropus ans Cromnbl-ckaMm. — 17 mt., cron ay. — 3 WT., CTYJ y4yeHHd. — 2

JICKLIMOHHBIX U IPAKTHYECKUX
3aHATUMN, TPYIIIIOBBIX U
VH/IMBHTy QJIbHBIX
KOHCYJIbTalluH, TEKYILIETO
KOHTPOJIS, IPOMEKYTOUHON
aTTeCTalluy,
CaMOCTOSATEJILHOU PabOThI

IIT., CTCJUIaX — | IIT., TOCKa J/TeX MOoK. — 1 mT.,
TIEMOHCTpPAIIMOHHbIE MAaTEPHAJIbl HA CTECHE
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8. MexaucuunjinHapHblie CBA3HU

IIpoToko.

COorjiaCoBaHUsA pa6oq6171 IIporpaMmsaI C APyrumMu JAUCHUITIIMHAMN

HanMeHoBaHME JUCHUIIIMHBL, C
KOTOpPOH IIPOBOAMIIOCH

Kadenpa, c xoTopoii
MIPOBO/IMIIOCH COTJIACOBAHKE

IIpennosxxeHust 00 U3SMEHEHUIX B
paboueil mporpamme.
3akirouenne 00 urorax

CcorjiacoBaHue
«MeTnonoris. Kadenpa npoektupoBanus
CTAHTANTURATIUL U CEJILCKOXO3IUCTBEHHBIX COTJIaCOBAHO
cepruduranus » 00BEKTOR
«MaremaTnueckas
Kadenpa kagactpa
00paboTKa reo1e3nIeCcKuX COIJIaCOBaHO
N HEIBUKUMOCTH M T€OJIOTUU
HU3MEPECHUI,
«IKOHOMHKO-
MaTeMaTHYeCKHUE METOIEI B Kadenpa kamactpa
a (bexp factp COrJIacOBaHO

36MJICYCTPOUCTBE U
KaJIacTpax»

HCABMXXHUMOCTH U I'COJIOTHH
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Jluct n3meHeHuit paboueil mporpaMmsl

[punoxenne 1

Howmep
M3MCHCHUA

Howmep
[IPOTOKOJIA
3acenaHus
Kadeapsl U naTta

CTpaHu1bl ¢
W3MEHEHUIMA

[lepedyeHb OTKOpPpPEK-
TUPOBAHHBIX ITYHKTOB

Ilonnuck 3aBe-
ITYFOIIETO
kadenpou
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IIpunoxenne 2

Jluct neproauveckux NpoBepoK paboyeil mporpamMmsl

JIOJXKHOCTHOE U0, TIPO-
BOJMBIIIEE TTPOBEPKY
®.1.0., 10IDKHOCTD,

Jara

ITorpeOHOCTD B
KOPPEKTUPOBKE

IIepedenp MyHKTOB, CTP.,
pa3aenoB, TpeOyOmux
H3MEHEHUH
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Ipunoowcenue k paboueii npocpamme OUCYUNTIUHDL

MHHHCTEPCTBO CEJILCKOI'O XO3UCTBA U ITPOJIOBOJILCTBUS
POCCHUIMCKOU ®EJIEPALTUN
®EJEPAJIBHOE IT'OCYJAPCTBEHHOE OBPA30OBATEJIbHOE YUPEX/IEHUE
BBICIIEI'O OBPABOBAHUSA
«JIVTAHCKUM T'OCYJJAPCTBEHHBIN ATPAPHbBIN YHUBEPCUTET UMEHU
K.E.BOPOILLIJIOBA»

®OH/I OHEHOYHbIX CPEIACTB
1o AucuuIuInHe (Moayito) MaTematuka

Hamnpasnenue moarorosku: 21.03.02 3emiieycTpoiicTBO 1 KagacTpsl
HanpasnenHocTb (mpoduiik): 3eMIIeyCTpOiCTBO U KaacTpoBas esTeIbHOCTh

YpoBeHb npodeccCuoHaTbsHOr0 00pa3oBaHus: OakataBpuaT

T'ox sayana noarorosku: 2024

Jlyranck, 2024
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NEPEYEHb KOMIIETEHIUA, ®OPMUPYEMBIX JJUCHUILJIMHOMN, U
INJIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUSA

Koasl DopMyJIHMPOBKA HNuauxaTopsl IlinannpyemMsble pe3ybTaThl
KOMIIeTeHIIU I KOMIIETeHIIUH AOCTUKEHUS o0y4eHHUs
KOMIIeTEeHIIUH
YK-1 Cnocoben ocymectiats YK-1.2 Haxomutu  [3HaTh: METObI coopa,
MOKCK, KPUTUYECKUH] KPUTHUYECKU aHaIM3a u CUHTE34
aHaIIN3 u CUHTE3 aHaJIM3UPYET nH(pOpMAaLlUK,  CUCTEMHOTO
MHGOpMaIIUU, IPUMEHSITh uH(pOpMAaIIHUIO, noaxoma IS peuieHusl
CUCTEMHBIN TOAXOJ JUisi HEOOXOAMMYIO /Ui  [OCTABJICHHBIX 3a7a4.
[pEIIeHUs] TOCTaBJICHHBIX| PEIICHHS IOCTABICHHON [Y MeTh: HaXOJIUTh u
3ajaq 3aauun KPUTUYECKH  aHAJIM3UPOBATH,
nHpOpMaIHIO, HEOOXOAUMYIO|
JUISL PELICHUS] MTOCTaBIICHHOM]
3ajauu
Biajerb: HaBbIKaMH MOUCKA
Y KPUTUYECKOTO aHaIn3a
nH(popMalu, HEOOXOIUMOH
JUIsL PELLEHUs TOCTaBIECHHOM
3a1auun
OIIK-2 Criocoben pemathlOIIK-1.1  Vcnons3yetr3HaTh: MaTeMaTHYECKHE]
3a1a4uu BHAHUE METO/IbI aHaiaun3a u
npodeccnoHanbHOM MaTeMaTH4eCKOIro CTATHUCTUKH JJISl  pelleHus
MeATeTbHOCTH NpHUMEHssaHAIN3a M CTATUCTUKHUBAIa4 B obnactu
METOABl MOJCITUPOBAHUS, ST PEIICHUS 3a/ad  BBEMJICYCTPONUCTBA u
MaTeMaTU4eCKOro o0mactu Ka/JacTpOB. Ymersn:
aHaM3a, 3eMJIeyCTpONCTBa HUCTIONIb30BaTh 3HAHUE
ECTECTBEHHOHAyYHbIE  HMKaJacCTPOB MaTeMaTHYeCKOr0 aHajiu3a u
00IIIEeNH)KEHEPHBIE CTATUCTUKH JUISI  PEIICHHS]
BHAHUS 3ajay B obnactu
3EMJICYCTPOMCTBA U
Ka/JacTpoB
Baanersn: HaBBbIKaMH
MIPUMEHEHUS 3HAHUU

MaTeMaTU4YCCKOro aHaju3a U
CTaTUCTUKU [JId PCIICHUA

3a7a4 B oOJact
3eMJICY CTPOMCTBA 51
KaJIacTpOB
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OIIMCAHME TOKA3ATEJEN U KPUTEPUEB OLIEHUBAHWS KOMIIETEHIIUMN,
OIIMCAHHME HIKAJI OONEHNUBAHUA

No | Haumeno | Kpatkas IIpencraBnen | Kpurepuu oneHuBaHUS [Ixama
n/ | BaHue XapaKTepUCTHKA ne OIICHUBAHUA
1§ OIIGHOYHO | OIICHOYHOTO CPEeICTBa OILIEHOYHOTO
ro cpeacTBa B
CpeacTBa ¢donme
1. | Tecr Cucrema TecroBbie B Tecre BeimonaeHo 90-100% Orenka
CTaHAApPTU3UPOBAHHBIX | 3aJaHUs 3aJaHuH «Omauunoy (5)
3aJaHHM, MO3BOJIIOIIAS B Tecte BEImONHEHO Oonee 75- | OueHka
A3MEPUTH YPOBEHB 89% 3ananuit «Xopowoy (4)
3HaHUI. B rtectre BemomaeHo 60-74% | Ouenka
3a/1laHui «Yooenemsopu
menvHo» (3)
B Ttecre Bemmonneno menee 60% | Orenka
3a/1laHui «Heyoosnemsop
umenvHo» (2)
Bonpmas yacts omnpenenenuit He | OLeHka
MpeCcTaBIlIeHa, mbo | «Heyodosremeop
MpecTaBlIeHa c rpyOBIMU | umenvro» (2)
OIMOKaMHU.
2. | Ompoc ®dopma paboTHI, Bonpocsr k IIponeMoHCTpUPOBAHEI Orenka
KOTOpast O3BOJISIET orpocy npeamnoiaraeMble otBeTsl; | «Omauuno» (5)
OLIEHHUTH KPYTro30p, HPaBHILHO UCIIONIb30BaH
YMEHHE JIOTUYECKU anropuT™M 00OCHOBAHHUI BO BpeMs
MIOCTPOUTH OTBET, paccyXKIeHH;  ecTh  JIOTHKa
yMeHHe paccyKIeHHH.
MIPOJIEMOHCTPUPOBATH [IpogeMoHCTPHPOBAHEI Orenka
MOHOJIOTHYECKYIO pPedb MpenojaracMele  OTBETBI; ecTh | «Xopouio» (4)
U WHEIC JIOTHKA paccyXIeHHH, HO
KOMMYHHUKATHBHBIE HETOYHO HWCIIONB30BaH AITOPUTM
HaBBIKU. Y CTHBIHI OIIpoc 000CHOBaHHH BO BpeMs
oOmagaeT GobIIMMH paccykIeHHiH W HE BCE OTBETHI
BO3MOKHOCTSIMH MTOJTHBIE.
BOCTIMTATEIILHOTO [IpogeMoHCTPHPOBAHEI Orenka
BO3/IEACTBYs, CO3/1aBast npeAnoiaraeMpie  OTBETHI, HO | «Yooeremseopu
YCIOBHUS ISt HETIPaBUJILHO WCTIONIb30BaH | meavHo» (3)
HeOopMaITLHOTO aIropuT™M 000CHOBAHHUI BO BpEMsI
o01eHHsI. PpacCyXIICHHUIA; OTCYTCTBYET
JIOTHKa PacCy>XKICHHU; OTBETHI HE
TIOJTHBIE.
OTBeTHI HE IPEJICTABIICHBI. Orenka
«Heyoosnemeop
umenvhoy (2)
3. | Pacuerna | CpencTBo NIpoBepKH [epeuens [IponemoHcTpUpOBaHO Orenka
sl paGoTa | BJIaJCHUS HaBBIKAMU 3aJlaHuM, NIOHMMAHUE METOJMKH PEICHUs | «Omauuno» (5)
(peureHue | IPUMEHCHHS BXOJIIMX B | 3aJjaud W €€ MpHUMCHCHHE.
3aaa4) MTOJTyYCHHBIX 3HAHUU TI0 | pac4yeTHO- Pemenne Ka4eCTBEHHO
3apaHee OIpee]IeHHol | rpaduyecky | odopmieHO (akkypaTHOCTB,
METOJHKE JUIA PEHIeHNsT | 10 paboTy JIOTUYHOCTB ). Hcnonp3oBan
3amad. TpaIUIOHHBIN A
HETPAAWIMOHHBIA  TOOXOA K
PEIICHHIO 3aIa4n. 3amaua
perieHa MpaBUiILHO.
[IponemoHCTpUpPOBaHO Orenka
MMOHUMAaHKE METOJIMKH perieHue u | «Xopouto» (4)

ee npuMmeHeHue. Penienue 3anauu
MpaBWIBHO OQopMIIeHO. 3amada
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No | Haumeno | Kpatkas IIpencraBnen | Kpurepuu oneHuBaHUS [Ixama
n/ | BaHue XapaKTepUCTHKA ne OIICHUBAHUSA
I OIIGHOYHO | OIICHOYHOTO CPEICTBa OILIEHOYHOTO
ro cpeicTBa B
CpelcTBa ¢donme
peuieHa MPaBUJIBHO. Ectb
OT/IC/IbHBIC 3aMCUaHHS.
[IpoaeMoOHCTPUPOBAHO OrreHka
[IOHMMAHNE METOJIMKH PELIEHUA U | «Yooenemesopu
YACTHYHOE €€ MPUMEHEHHE. | 1yonurion (3)
3amava perieHa 9acTHIHO.
3anmava He peleHa. Orenka
«Heyoosnemsop
umenvhoy (2)
4. | PacueTHO | DTO CaMOCTOSATEIHHBIN BapuanTtsl PacuerHo-rpaduueckas  pabora | OueHka
- MPOEKT, IEeNbI0 3a/IaHuif BBIIIOJIHEHA  TOJHOCTBIO,  0€3 | «Omauuno» (5)
rpajguyec | KOTOPOTO SBIAETCS pacdeTHo- omurboK (BO3MOKHA o/IHa
Kast OCBOCGHHE TEOPHUHU Ha rpadU4ecKoil | HETOYHOCTS, OTIHCKA, HE
pa6orta MPaKTUKE; BUA 3aJaHUH, | paboOTHI SIBIIOIIASICS CIIC/ICTBHEM
OCHOBAaHHBIX Ha HENIOHUMAaHUS MaTepHuana).
BEITIOTHEHUH PacueTOB Pabora MTOJTHOCTBIO
1 TIOCTPOCHUH COOTBETCTBYET IMPEIbABISICMBIM
rpadUIecKux MoJeNeH. TpeOOBAHUSM.
PacuerHno-rpadrueckas  pabora | OueHka
BBINOJIHEHA  TOJHOCTBIO,  HO | «Xopouio» (4)
00OCHOBaHMS MIaroB PpeIICHUSI
HEJOCTATOYHBI, IOMYIIeHa OJHA
HerpyOasi omuOKka HIM JBa-TPU
HCO04CTAa, HE BIIUAOOIUX Ha
NIPaBUJIbHYIO
MOCIICIOBATEIIBFHOCTh
paccy>KIeHHIA. Pabota
COOTBETCTBYET MPEIbIBISICMBIM
TpeOOBaHUSAM, HO C HEOOIBIINMH
3aMCYaHUSAMHU.
B pacuerHo-rpaduaeckoit padore | Ouenka
pomyueHo 6onee ofHON rpyOoHt | «Vooeremesopu
OmMOKM WM 0OJIEE JIBYX-TPEX | om0 3)
HEZOYeTa, HO  OOYYaIOIIMUACS
BIIAJICET 00s13aTeIbHBIMH
YMCHUSMH  TI0  TIPOBEPAECMON
Teme. Pabora HE MOJHOCTHIO
COOTBETCTBYET IMPEIbIBISICMBIM
TpeOOBAHUSM.
Pacuerno-rpadrueckas  pabora | Ouenka
HE BBIMIOJIHCHA. «Heyooenemeop
umenvhoy» (2)
5. | 3auer 3ader BBICTABIISETCS B Bonpocs! k IToxazano 3HAaHUE TEOpUH | «3a4TEHO»
pe3ynbpTaTe MOABECHHUS | 3a4eTy BOIIPOCa, MOHATHITHOTO aIapara;

HUTOTOB TEKYIIEro
KOHTpOJISL. 3a4eT B
(hopMe UTOTOBOTO

YMEHUE COACPIKATCIbHO HU3J1araTb
CyTb BOIIpoOCa, BJIaJACHUC
HaBbIKaMH apryMmeHTanuu n
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No | Haumeno | Kpatkas IIpencraBnen | Kpurepuu oneHuBaHUS IlIkana
n/ | BaHWe XapaKTepUCTHKA ue OIICHUBAHHUS
i OIICHOYHO | OILIEHOYHOTO CpPEeJCTBA OIICHOYHOT'O
ro cpeicTBa B
CpelcTBa ¢donme
KOHTPOJIS IIPOBOAUTCS a”anusa (bakroB, SIBJICHUH,
JUTsE 00yYarOIIUXCS, MPOIIECCOB B HUX B3aUMOCBS3U.
KOTOPBIE HE CIIPABIUTUCH BricTaBnsercs oOydaromemycs,
C 4acThIO 3aJaHNI KOTOpEIi ocBomx He MeHee 60%
TEKYIIEro KOHTPOJIS. MIPOTPaMMHOTO MaTepuania
JACIIUTLTHHEI.
3HaHMe TOHATHHHOTO ammaparta, | «He 3aureHo»
TEOpUH BOTIpOCA, HE
MPOJACMOHCTPUPOBAHO,  YMCHHE
aHATU3UPOBATH y4IeOHBII
MaTepHua HE
MPOJCMOHCTPUPOBAHO; BIIAJICHHC
QHAJTUTHYCCKUM criocoboM
U3JI0)KECHHUST BOMPOCA M BIIAJCHUE
HaBbIKaAMH aprMeHTaLH/II/I HEC
MIPOAEMOHCTPHUPOBAHO.
OOyuaromuiicss OCBOWMJ MEHeEe
60% mnporpaMMHOro MaTepuaia
JACIIUTUTHHEI.
6. Ix3amen | KoHtponbHOe Bompocs! k IToka3zaHo 3HaHuE TEOPUH Onenka
MEpPOTPHUATHE, KOTOPOE | IK3aMEHY BOIIPOCA, TOHATHHHO- «Omauuno» (5)

MIPOBOAMTCS 110
OKOHYaHUHU U3YyUYEHUS
IUCIHHIIINHEI.

TEPMHHOJIOTHYECKOTO anmnapaTa
JUCHUIUINHBI, YMCHHUC
aHaJIM3MPOBATh MPOOIIEMY,
COACPIKATCIBHO U CTUIIMCTUYCCKH
IPaMOTHO U3JIarath CyTh
BOIIPOCa; TITy0OKO TOHUMATh
Marepua; BlaJcHHe
AQHATUTUYECKUM CIIOCOOOM
W3JI0KEHHS BOIPOCA, HAYYHBIX
WJIeii; HaBBIKAMHU apryMEHTALUH U
aHanmm3a QaxkToB, COOBITHH,
SIBJIEHUH, TIPOLIECCOB.
BricraBnsieTcs  oOydaromemycs,
MOJIHO, MOAPOOHO W TPaMOTHO

OTBETHBIIEMY  Ha  BOIPOCHI

ounera u BOIIPOCHI
9K3aMeHATOpA.

IMokazano 3HaHMe OCHOBHBIX | OleHKa
TEOPETHYECKUX nonoxenuit | «Xopowoy (4)

BOIIPOCA; YMCHHE aHAIH3HPOBATH
SIBIICHUSI, (DaKThl, JCWCTBUS B
paMKax BOIIPOCA; COACPIKATEIHEHO
U CTHINCTUYECKH  TPaAMOTHO
M3J1arath CyTh BOMPOCA, HO UMEET
MECTO HEJOCTaTO4YHas MOJIHOTA
OTBETOB 1o n3JIaraeMomy
Borpocy. [IpoaeMoHCTprpOBaHO
BJIaJICHUE AQHAJUTHYECKUM
CIIOCOOOM M3JIOKEHHs BOIpOCa U
HaBbIKaMHW apryMEHTallUH.

BricraBnsiercs oOyuaroniemycs,
MMOJIHOCTBIO  OTBETHBIIEMY Ha
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No | Haumeno | Kpatkas IIpencraBnen | Kpurepuu oneHuBaHUS [Ixama
n/ | BaHue XapaKTepUCTHKA ne OIICHUBAHUSA
I OIIGHOYHO | OIICHOYHOTO CPEICTBa OILIEHOYHOTO
ro cpeacTBa B
CpelcTBa ¢donme
BOIIPOCHI Ouiera W BOIPOCHI
9K3aMeHaTopa, HO
JOTIYCTUBIIEMY TPH  OTBETax
HE3HAYUTEIHHBIC OIIHOKH,
YKa3blBAOIIME HA  HAIWIUE
HECHCTEMHOCTH W TIPOOCIOB B
3HAHMIX.
[Tokazano 3HaHUE teopun | OLeHka
BOIIpOCa (parmerntapuo | «Yooseremsopu
(memomHOTA W3IIOKEHUsS | meavHo» (3)
nH(pOpMAIHH; OTIepUpOBAHUE
MOHATHSIMH Ha OBITOBOM YPOBHE);
YMEHHE  BBIACIUTH  [JIABHOE,
chopMyIHpOBaTh BBIBO/JIB,
MOKa3aTh CBS3b B IOCTPOCHUHU
OTBETa HE TPOJEMOHCTPHPOBAHO.
Bnanenue AHATUTHYCCKIM
CIIOCO0OM H3IIOKEHHS BOIIPOCca M
BIIAJICHHC HABBIKAMU
apryMeHTaluu HE
MIPOAEMOHCTPHUPOBAHO.
OO6yuaromuiics JOTTYCTHII
CyIIECTBEHHBIE OHIMOKH TIpH
OTBETaxX Ha BOIPOCHI OHJIETOB W
BOIIPOCHI JK3aMEHATOPA.
3HaHHMEe NOHATHHHOrO ammapara, | OueHka
TEOpHUH BOIIpOCa, He | «Heyodosnemeop
MIPOIEMOHCTPUPOBAHO;  yMeHHE | umenvro» (2)
aHATU3UPOBATH y4eOHBII
MaTepua HE
MIPOJCMOHCTPUPOBAHO; BIIAJICHHC
AHATTUTHYCCKIM crocobom
M3JIOKEHUSI BOTIPOCAa W BIIAZICHUE
HaBBIKAMH  apTyMEHTAIllud HE
MIPOAEMOHCTPHPOBAHO.
OOyyaronuiicss He OTBETHJ Ha
OJIMH WJIW J[Ba BOTIpOca Omiiera u
JOTIOJTHUTEIIbHBIC BOIIPOCHI
9K3aMeHaTopa.
7. | Ox3amen | KoHTponbHOE TectoBbie B tecte Bemonaeno 90-100% OreHka
MEPOTPHUSITHE, KOTOPOE | 3aJaHUs K 3aJlaHui «Omauuno» (5)
MPOBOJIUTCS TIO 9K3aMEHY B
OKOHYAHHU U3Yy4CHHUS CUCTEME B Tecre BeImonHeHO Oonee 75- | Onenka
JIACITLTAHBL CIIO Moodle | 89% 3ananmit «Xopouiox» (4)
B Tecre Bemonneno 60-74% | Orenka
3aTaHuN «Yooenemsopu
menvroy (3)
B Tectre Brimonneno menee 60% | Ouenka
3a/laHui «Heyoosnemeop

umenvhoy (2)
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THUITOBBIE KOHTPOJIBHBIE 3ATAHUSA NJIX UHBIE MATEPHUAUJIBI,
HEOBXO/JIMMBIE J1JIs1 ONEHKHA 3HAHWI, YMEHUI, HABBIKOB U (UJIH)
OIIBITA AEATEJIBHOCTH

OueHo4YHbIE CPeCTBA AJI POBEIeHUs TEKYIero KOHTPOJISA
Tekymmii KOHTPOJIb OCYIIECTBISETCS MPENOJABATEIEM IUCIUIUIMHBI MPU MPOBEACHUU
3aHITHI B (HOpPME TECTOBBIX 3a/IaHUM, YCTHOTO OIMPOCa M MPAKTUIECKUX 3a/IaHUH.

TecToBBIE 3aJaHUA

1.Ecnu B onpenenuTtene Bce CTPOKK 3aMEHUTH CTOJIOIAMU, TO ONIPEACTUTEND ...
1 — craHeT paBHBIM HYJIIO.
2 — He U3MEHUTCSL.
3 — U3MEHUT 3HAaK Ha MPOTHUBOIOJIOKHBII
4 — U3MEHUT 3HAK M BEJIIMYUHY.
2. [Tnomane napamienorpaMma, MOCTPOCHHOTO Ha JIBYX BEKTOpax, Kak Ha CTOPOHAX, paBHa!
1 — ckanspHOMY ITPOU3BEJIECHUIO JIBYX BEKTOPOB;
2 — MOJYJIIO BEKTOPHOTO TIPOU3BEICHUS ABYX BEKTOPOB;
3 — MPOEKITNH ITePBOTO BEKTOPA Ha HAIIPABJICHHE BTOPOTO;
4 — npou3BEACHUIO MOJYJICH 3TUX BEKTOPOB.

—=

5
3. Bekropsr @y NIEPIEHUKYJISPHBI, €CIIU:

1)&’><_’ ﬁ’;

o
Il

0.
0.

2

2)
3)

o
|

=18

_I.
Az

by

£

:a—y:
b, b

9 g P pop PP PP

B R_oi+2j-Kk _ b=3-2]+5k

5. Haiitu ckanspHoe nmpousBeieHue 8 BEKTOPOB

1) -3;

2) -2,

3) 8f —13] —10K :

4) 8t +13 —10k .

X_Xlzy_yl =Z_Z1

6. Y cioBue MapaJuIeIbHOCTH MIPSAMBIX JUHUN |
m n
1 1 1

X=X, Y-V, -1,
| = = , 3aJTaHHBIX CBOMMH KaHOHWYECKUMH YPaBHCHHUSIMMU.
m n
2 2 2

) LL,+mm,+nn,=0;

I
2) I—l =1-mm, +nn,;
2

L_m_n

3) l, m, n, .

4) 11, + mm, +nn, =1;

7. YpaBHeHHe 2x—y+3z+5=0 3aj1aeT:
1) mI0CKOCTH;

2) MpsSIMYFO JIMHUIO HA IIOCKOCTH;
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3) MpSIMYIO JIMHUIO B TIPOCTPAHCTBE;
4) mapaboty.

2 _
8. YpaBuenue yo—4x =0 3aa€T;

1) npsimyto;
2).3JUTHIIC,

3) runiepboiy;
4) mapaboury.

9. CocraBuTh ypaBHEHHE IIOCKOCTH, MPOXOAIIEH Yepe3 TPH TOUYKU C KOOPAHMHATAMH (— 12 0),

L 21 u (2-11).
1) 3x+y—-6z+1=0
2) 3Xx—-y—-2+5=0
3) 3x—-y—-6z2+5=0
4) X+y+2-4=0

10. Haiirn npesien pyHxumn fjy X" =2X=8
x>-2 2x?—x~-10

[EEN
~

w
~

N
N
oo||\>,\,|,_‘.z>||—\

4) 2.
11. Haiitu ipegen lim w
X—>0 18x
1) oo;
1
2) 3,
3) 1;.
4)0
12. Haiitu nuddepeniman GyHKIME Y = COS °X.
1) dy =-2cos x-sinx;
2)dy =—2co0s x-sin xdx ;
3) dy =2co0s x- AX;
4) dy = 2sin xdx.

13. 3amana ¢pyHKIUSA y =x*—4x . Haiitu sxctpemym QyHKIMH:

1) ymin (2) = 0 ’
2) Ymex(4) =2;
3) Yma(d) =0;

4) ymin (2) =-4.

14. ypaBHCHI/Ie HAKJIOHHOHN aCUMIOTOTHI UMEET BUO:
1)y =kx +b;

2)y=b

3) x=b;

4)y=0.
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15. Ykazatb nepBoobOpasnyto s pynkiun f (X) = 2 .
X

1) F(X)=—X—22;
2) F(x)=2Inx
3) F(x)=2;

4) F(x):—%

16. HaiiTu HeomnpeneaeHHbI HHTETPAl METOJJOM UHTETPUPOBAHUS IO YACTIM J. 2X In xdx.

X?_
1) x*In x—?+C
2) X*Inx—x*+C
3) 2xInx—-x+C

2
4) lenx+x7+C

x3dx
x®+1°

1
17. BeruucnuTh ornpeeeHHbIH HHTerpa J.
0

)™
T

2) —;

) 8

T

3) -

) 2
4) —r.
18. BeruncinuTh W01k GUIypsl, OrpaHHnYeHHOM TuHusIMH: X =0,x =2,y =0,y =—X.
1) 4,
2) -4
3) 2;
4) - 2.
19.JIuneiinoe HeogHOpOAHOE AU PepeHInaTbHOEe YpaBHEHHE BTOPOTO MOPSAKA UMEET BU/I:
D y"+p(x)y +a()y=0;
2) y'=1(y;
3) y'+y'=0;
4) ¥+ p(y’+a(x)y=f(x).
20. Onpenenuts cpeau audQepeHInaTIbHbIX YPaBHEHHH IEPBOTo MOPs/IKa JIHHEHHOE.
1) 2x°y" = 2% +y%,
23 +y =y

X

3V +2y=e.
2) (1 +y?*)dx + xydy = 0.

X LI o
21. Haiitu obmiee pemenne nuddepeHIuantbHOr0 ypaBHEHHS (1+e )}f}f =€
)Y = 2In(1 4+ &*) + C.

2) y=,2In(1+ e*';
3) y = i\fz In(1 +e*) + C;
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4) :!l.-’z == El 11‘1':1 + EA} + Ez.
22. Ompenenuth JUHEHHOE oAHOpoaHOoe aupdepeHunansHoe ypaBHenue Il-ro mopsaka c
HNOCTOSSHHBIMH ~ Ko3(urienTaMn, ecnmm  KOPHH €ro  XapaKTePHCTHYECKOTO  ypaBHEHUS
kl =1 :-Ifz = 2.
1) }1” — 3:!11"r + 2y = U;
)y —3y'=0.
3y +3y' +2y =0,
pnYy +3y' =2y =0.
o 11”—31}"4—21} = 1.

23. Haiitu oOmiee pemenue nuddepeHaabHOro ypaBHEHUS - - - (
1) Cicosx + G cosx.
2) E‘x [El + x{?z)

3 -
3) El + CZE 'k;
4) Elelx + C?_sz.

y=....)

24. Onpenenauth BUJ YacCTHOTO PEIICHHS JIMHEHHOTO HEOJHOPOJHOTO uddepeHInaIbHOTO
YpaBHEHHS BTOPOTO MOPSAKA, €CIM U3BECTHBI KOPHU €r0 XapaKTEPUCTUYECKOTO YPaBHEHUS U

npaBas 4acTh flod:iky = 1k, = 2; f(x) = 2x — 3.
1) Ax? + Bx +C.

3) Ax® + Bx?.
4) Ax? + Bx.

25. BeposSTHOCTh MOSBICHHUS OJHOTO M3 JIBYX HECOBMECTHMBIX COOBITHH BBIYHCISACTCS IO
dbopmyie

1) P(A+B)=P(A)+P(B)-P,(B);

2) P(A+B)=P(A)+P(B)-P,(A);

3) P(A+B)=P(A)+P(B)-P(AB);

4 P(A+B)=P(A)+P(B).

26. B ypHe 4 Oenbix 1 5 YepHBIX MIapoB. M3 ypHBI BHIHUMAIOT OJIMH 32 IPYTUM 2 Imapa.

Ha¥iTi BeposITHOCTB TOTO, YTO OJIUH Iap OyaeT OeIbIM, a APYTroil - YSPHBIM.

1) 0,473,

2) 0,497,

3) 0,515;

4) 0,555.

27. BepoATHOCTh M3TOTOBIICHUS JETalU BBICIIETO COpTa Ha JaHHOM cTaHke paBHa 0,4. KakoBa
BEpPOSITHOCTH TOTO, YTO Cpeau 8 jeTaneil Oyne 4 BBICIIETo copTa.

1) 0,1956;

2) ,2148;

3) 0,2322;

4) 0,2164.

27. lucriepcusi CilydaifHON BeJTMYUHBI X , pacripesielieHHON 0 OMHOMHUAIBHOMY 3aKOHY paBHA

1) D(X)=paq;

2) D(X)=np;
3) D(X)=4/npq;
4) D(X)=npq
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28. MaTtemMaTu4eckoe OXKHJaHHE HETPEPHIBHON CITydailHON BENMYHMHBI, BO3MOYKHBIE 3HAUCHUS

KOTOpOit MpHHAAIeKaT HHTepBany (a;b ), onpenensercs paBeHCTBOM
b

1) M(X)=[ f(x)dx;

a

2) M(X)= ¥ £ () dx;
3) M(X)= [ x t(x)dx:
4) M(X):_T[x—f(x)] dx.

29. Eciu BEpOSTHOCTh [P HACTYIUICHHS COOBITHS A B KaXKIOM HCHBITAHUH TOCTOSHHA U
ormmuHa ot 0 u 1, To BepoarHocTs P, (k) TOT0, YTO COOBITHE MPOU3OUIET B N HE3aBUCHUMBIX

UCIIBITAHUSX POBHO K pas, mpuOim3uTebHO paBHa (TeM TOYHEe, ueM Oourbiie N)
1) P, (k)~/npg-e(x);

2) Pn(k)zﬁ(p(x);
3) Pn(k)z\/;—pw(X):
4) Pn(k)zﬁfp(x

30. M3BecTHO MaTeMaTHYECKOE OXKUJAHWE a M CpelHee KBaJpaTWYecKoe OTKIOHCHHE G
HOpPMaJbHO paclpe/eIeHHOW cliydyalHoH BenuuuHbl X. HailTu BeposSTHOCTh MomajaHus
ciydaiiHoi BennuuHbI X B MHTEpBan (a; B), eciim a=1,6=3,a =1, f =6.

1) 0,3116;

2) 0,0989;

3) 0,2525;

4) 0,4525.

Bonpocsl a5 onpoca

[Tepeuncnure cBOMCTBA ONPEICIIUTENCH.

Kakue criocoOb! BEIYUCTIEHHS ONpeAeUTEeNeH Bbl 3HaeTe?

Kakoii Bug umerot popmyisl Kpamepa? B kakom ciyyae X MOKHO PUMEHSATH?

Coopmynupyiite ycioBue, NpU KOTOPOM CHCTEMa JMHEWHBIX YpaBHEHUH HMeEeT

€IMHCTBEHHOE pEIICHNUE.

5. [Ilpu xakoMm ycCIOBHM CHUCT€Ma JIMHEMHBIX OJHOPOAHBIX YpPaBHEHUH HMeEET HEHYJEBOE

pelexnue?

Kak omnpenenstorcs AeKapTOBbl KOOPAUHATHI TOUKH Ha MIOCKOCTH?

7. Yem oTaMyarOTCA KOOPAUHATHI ABYX TOYEK, CAMMETPUYHBIX OTHOCUTENBHO: a) ocH Ox;

6) ocu Oy; B) Hayasla KOOPJUHAT?

Kak BBIUUCINUTE paccTOSTHUE MEXKIY ABYMs TOUKaAMU?

9. Hamummmure QopMynbl Uil KOOPAMHAT CEpEAMHBI OTpe3Ka dYepe3 KOOPAWHATHI €ro
KOHIIOB.

10. Hanwmmmre GpopmyIibl 11s1 KOOPAUHAT TOUKU MEPECEUCHUSI MEIMaH TPEYroJbHUKa Yepes3
KOOpPJMHATHI €70 BEPUIMH.

11. J[laiiTe onpeneneHue ypaBHEHNS JMHUM HA TUIOCKOCTH.

12. Kak HaliTH KOOpIMHATHI TOYKH MEPECEUCHMs JIBYX JMHUN Ha IUIOCKOCTH, 3aJaHHBIX
CBOMMM YPABHEHUSIMH.

el oA

o

o
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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.
40.
41.
42.
43.

44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,

Uem omiMuaercs ypaBHEHHME NPSIMOM B JIEKapTOBBIX KOOPAMHATAX OT YpaBHECHUU
JpYTUX JIMHANA?

Hanummre hopmyiy Aist BBIYUCICHUS YTIIa MEXKIY ABYMS MPSIMBIMHU.

Kak BeINIAIUT ycI0BHE NapaJIeIbHOCTH U NEPIIEHAUKYJIIPHOCTH ABYX HPAMBIX?
Hanummure ypaBHeHHE NpsIMOM, MPOXOJALICH: a) yepe3 3aJaHHYI0 TOYKY B 3a/laHHOM
HarfpaBiieHuy; 0) uepes JBe 3a/laHHbIC TOUKH.

Kak HanucaTh ypaBHEHHE MeEJUAHBL, BBICOTHl B TPEYTrOJbHHUKE, €CJIM W3BECTHBI
KOOpJMHATHI €70 BEPIIUH?

ChopmynupyiiTe  ompenerneHue  JuIdIca, rumnepOonsl, mapabonsl.  KakoBbr
KAaHOHUYECKHE YPABHEHUS ITUX JIMHUN?

Uro HazpIBaeTCs IKCUEHTPUCUTETOM JJUIMIICA W TUNEpOOSbl M KaKue 3HAUYEHUs OH
MOJKET UMETH JUIS KaXKI0M U3 3TUX JINHUIN?

Kaxk onpenensiercss cymma u pa3HOCTh IBYX BEKTOPOB?

[laiiTe onpeneneHne KOJUIMHEAPHBIX U KOMIUIAHAPHBIX BEKTOPOB.

[aiite onpeneneHne NpoOEKIMU BEKTOPA HA OCk.

Kak BBINIAIUT pa3iioKeHHE BEKTOPA B CUCTEME OPT HA IJIOCKOCTH M B MPOCTPAHCTBE?
Yro Takoe KOOpJUHAThI BEKTOpa?

KaxoBbI CBOMCTBA CKAJIIPHOIO MTPOU3BENECHUS BEKTOPOB?

Kak naiitu yron mexnay Bekropamu? Kak HaliTu AJIMHY BEKTOpa 110 €ro KoopaArHaTam?
KaxoBo ycnoBue NepneHuKyasspHOCTH IByX BEKTOPOB?

Kak HaiiTu BeKTOp, NePIEeHIUKYISIPHBIA IBYM JJaHHBIM BEKTOpam?

Kak HaiiTu momanp TpeyroiabHHUKa, IOCTPOEHHOIO Ha JIByX BEKTOpam?

Kak nHaiitu 00beM nupaMuibl ¢ BEpIIMHAMH B 33JaHHBIX TOUKAX?

Kak BBINIAINT yCI0BHE KOMILJIAHAPHOCTH TPEX BEKTOPOB?

Yro Bbl MoxeTe cka3aTh O COOTBETCTBEHHBIX KOOPAMHATaX JBYX KOJUIMHEAPHBIX
BEKTOpPOB?

Kak BBIMISOUT ypaBHEHUE IUIOCKOCTH, NMPOXOJAILICH: a) uepe3 3aJaHHyl TOYKYy C
3aJJaHHBIM HOPMaJIbHBIM BEKTOPOM; 0) yepe3 TpH 3a/laHHbIE TOUKH?

Hanummre ¢hopmyiy Aist BBIYMCICHUS YTIIa MEXKIY ABYMS IIOCKOCTSIMH.

Kakue Bbl 3HaeTe BUAbI ypaBHEHUH MIPSMOM B TPOCTPAHCTBE?

Kak Beirmsagur ¢opmyna uid  OTBICKAHUS yIjla MEXIY JABYMsS NpSIMBIMH B
MPOCTPaHCTBE?

Kak HaliTu KOOpAMHATHI TOYKU NEPECEUEHMSI ITIOCKOCTU U MPSMOit?

Kak HaiiTu paccrosiHie oT 3aJaHHOM TOYKHU JI0 3aIaHHOM TIIOCKOCTH?

UYro Ha3pIBaeTCS KOMIUIEKCHBIM YUCIIOM?

Kakue cymiectBytoT (opMbl ITpeICTaBICHHS KOMIUIEKCHOTO Yucia?

Kak HaiiTu MOZlyJIb U apTyMEHT KOMIUIEKCHOTO yuciia’?

Kak mpouzBoauTs anredpandeckue AeHCTBHSI HaJ KOMIUIEKCHBIMU YHCIIaMu?

UTto Takoe nepeMeHHast BETMYUHBI?

Coopmynupyiite onpenenenune ¢yHKuuu. YTo HasbiBaeTcs 00JACTBIO ONpeAeTIeHUs
byHKImn?

Kaxkue criocoOb1 3ananus Gpynkiuu Bel 3Haere?

Kakue ¢pyHKIMN Ha3bIBAIOTCS 3JIEMEHTAPHBIMU?

Copmynupyiite OHATHE IIpe/eia IePEMEHHON BETUYUHBI.

Jaiite onpenenenue MoHATUS Tpeaena GyHKIUm.

Kaxkas pyHKIMS Ha3pIBaeTCSI OTPaHHYCHHOMN ?

B kakowm ciyuae QyHKIHS Ha3bIBaeTCs 0€CKOHEYHO MaJIoit?

CopmynupyiiTe OCHOBHBIE TEOPEMBI O Mpeeax.

[aiite onpenenenre HENPEePbIBHOCTH (PYHKIIMH B TOUKE.

VYkakute CBOMCTBA HENPEPHIBHBIX (DYHKIIHUIA.

Cdhopmynupyiite ornpeneneHne mpou3BOIHOM.

KakoB reoMeTpu4ecKuii CMbICII TPOU3BOJHON?
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55.

56.
S57.

58.
59.
60.
61.
62.
63.
64.
65.

66.
67.

68.
69.
70.
71.
72.
73.
74.
75.
76.

77.
78.
79.
80.
81.
82.
83.
84.

85.

86.
87.
88.
89.
90.

91.
92.
93.

94.
95.

96.

Uro Ha3bIBaeTcs KacaTelbHOM K KpuBoi? Hamumurte ypaBHEHHME KacaTEIbHOM K
rpaduky y = f(x).

KakoB MexaHMUECKH1 CMBICI IEPBOM U BTOPOW MTPOU3BOIHON?

KaxoBblI IpaBuiIa BEIUNCIICHHS IPOU3BOIHBIX OT CyMMBI, IPOU3BEIEHUS, YACTHOTO IBYX
byHKIMIA?

CopmynupyiiTe NpaBUIIO BHIYUCICHUS POU3BOJHOMN CIIOKHON (DYHKIIMU.

UYro HaszwiBaercsa quddeperunanom GyHkuun?

Yem ormnnyaercs auddepenunan GyHKIMU OT ee pUpamieHus?

Kak ¢popmynupyercs Teopema Jlarpanxa?

KakoBbl mpu3Haku Bo3pacTaHust U yObIBaHUS (PYHKLIUU?

Jokaxure, 4T0 PYHKIHMS Y = COSX — X YOBIBAE€T B JIFOOOM IPOMEKYTKE.
Cdhopmynupyiite npaBuia HaX0XKIACHUS YIKCTPEMYMOB (DYHKITUH.

[IpuBenure npumMep, MOKa3bIBAIOIIMN, UYTO OOpalleHHe B HYJb IPOU3BOJHOW HE
ABJISICTCS JOCTATOUYHBIM yCJIOBUEM 3KCTpeMyMa (DyHKIUH.

Kak HaiiTu uHTEpBaJIbl BHITYKIOCTH, BOTHYTOCTH, TOYKHU Ieperuda KpuBoit?

[aiite ompeneneHue acUMNTOTHI KpuBOH. Kak HaliTH BepTHKalIbHBIE U HAKIOHHbIE
acUMNTOTHI rpaduka pyHkuunu?

Yro HazpIBaeTcs epBOOOpa3HON (HyHKIIMEN?

Uro Ha3pIBaeTCS HEONPEIECIIEHHBIM HHTErpaioM?

Ilepeuncnure OCHOBHBIE CBOMCTBA HEOIIPEIEICHHOIO UHTETpaIa.

KaxoB reomeTpuueckuii CMbICII HEOIIPEAEIEHHOTO HHTEeTrpana?

YTo NOHMMAIOT IIOJT HEMOCPEACTBEHHBIM UHTEIPUPOBAHUEM?

B 4yem cocrout cnoco6 noacraHoBKU?

Hanummre ¢popMyity HHTErpUPOBAHUS 10 YACTSM.

KaxoBbl OCHOBHBIE ITPUEMbI UHTETPUPOBAHUS PALlMOHATIBHBIX Apo0Oeii?

Yrto Ha3pIBaeTCS MHTErpalibHOM cymMmou nanHoi ¢ynkuuu f(X). Ha maHHOM OTpe3ke
[a, b]?

[aiiTe onpeneneHne onpeaeIeHHOro HHTerpana.

KakoB reomeTpuyeckuii CMBICI ONPEAETICHHOTO HHTETpajia OT 3aJlaHHON QYHKIUU?
[Iepeuncnute OCHOBHBIE CBOMCTBA ONPEAEIEHHOIO HHTETpaa.

Hanummre popmyny HeroTona-JleiiOnuma.

B yem cocTout crocod 1moacTaHOBKY JI BBIYUCIICHHS ONPEIeICeHHOr0 HHTerpana’?

Kak BeIrsiiuT popmMyiia MHTErpUpOBaHMS MO YacTsAM JJIsl ONpEeeIeHHOro MHTerpaia?
Kak BBIYMCINTD TUIOMIA]Ib KPUBOJIMHEHHOTO CEKTOPA B MOJISIPHBIX KOOPAUHATAX?
3anumure GopMyJIbl Il BBIYUCIEHUS JAJIUHBI yTH KPUBOU B IEKAPTOBBIX U MOJIIPHBIX
KOOP/IMHATAX.

[TpuBenure dopmMyiay A BHIUMCIECHUS O00beMa Tela ¢ M3BECTHBIMU IUIOIIAASMU €ro
MOTNEPEYHBIX CEYEHUM.

3anummre GopMyITy JUIsl BHIUUCIEHUS 00beMa Teja BpaleHHs.

Kak omnpenensiercst yHKIMSI HECKOIBKUX MTEPEMEHHBIX ?

Jaiite onpenenenne HENPEPHIBHOCTH (PYHKIMU HECKOJIBKUX ITEPEMEHHBIX.

Uro Ha3bIBaeTCs YaCTHOM MPOU3BOAHON (QYHKIIUN HECKOJIBKUX MEPEMEHHBIX ?

KakoBa reomerpuyeckas HWHTEpHpeTalys YaCTHOM MPOU3BOAHON (yHKIMHM ABYX
apryMeHTOB?

Yro HazbIBaeTCs MOJTHBIM TU(depeHIranoM GyHKINU IBYX apryMEHTOB?

Kak Berumncinsercs nponu3BoHas CI0KHON (PyHKIMH?

Kak Bpruucisiercss npous3BO/HAs 10 HANpPAaBICHUIO UM KAaKOBAa €€ CBSI3b C I'PAJUEHTOM
byHKIIN?

CoopmynupyiiTe mpaBuIIO UCCIEI0BaHUS GYHKINH IBYX EPEMEHHBIX Ha SKCTPEMYM.
CohopmynupyiiTe  TeopeMy  CYIIECTBOBaHHMS M €AMHCTBEHHOCTH  pELICHUs
Qg epeHIaIbHOr0 YpaBHEHUS TIEPBOTO MOPSAKA.

Urto Ha3pIBaeTCs O0IUM pemeHneM nudepeHImaip»HOr0 ypaBHeHUS ?
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97.
98.

99.

100.

101.
102.

103.

104.
105.
106.
107.
108.
109.
110.
111.
112.

113.
114.
115.
116.
117.
118.
119.
120.
121.

122.
123.
124.
125.
126.

127.

128.
129.
130.
131.
132.

Yo Ha3BIBACTCS YaCTHBIM peIIeHUEM TU(PepeHIINaTHLHOTO YPABHEHUS ?

Kakoii Bun umeer nuddepeHpransHoe ypaBHEHHE C Pa3AesSOMUMUCS IEPEMEHHBIMU?
Kak naiitn obmiee penrenne (0OIIHiA HHTETpaT) 3TOr0 YpaBHEHUS ?

Kakoe ypaBHeHue Ha3bIBaeTCsi OJHOPOIHBIM Au(dEepeHIUaTbHBIM YpaBHEHUEM
nepsoro nopsaaka? Kak HaliTu ero o0mumii uaTerpan?

[TpuBenure mpumep nuHeiHOro AMQGEPEHINATFHOTO ypaBHEHUS MEPBOrO MOPSAKA.
Kax naiitu ero obmee pemienne?

KaxoBbI CBOMCTBA PEIICHNI JIMHEWHBIX OJTHOPOAHBIX YPaBHEHUI BTOPOTO MopsiaKa?
Kako#t Bua ummeer oOiiee pelieHHe JTUHEHHOTO OJIHOPOJHOTO YPaBHEHHS BTOPOTO
nopsiaka?

VYkaxute BUJ O0OLIEro pelieHus JIMHEHHOr0 HEOJHOPOJHOTO YpPaBHEHUS BTOPOTO
nopsiaka?

Kaxoit psin Ha3pIBaeTCs cXoAasamumcs (pacxoasimmumcst)?

Cohopmynupyiite HEOOX0IUMOE YCIOBUE CXOJUMOCTH Psizia.

ChopmynupyiiTe npu3HaKu CpaBHEHMSI 3HAKOTIOJIOKHUTEIBHBIX PSIIOB.

B yem cocrout npusnak JlanamGepa?

Jnst kakux psaoB npuMensiercs rnpusHak JleiiOuuna? B uem ero cymHocTs?

Kak HaiiTu pagnyc cX0IUMOCTH CTENIEHHOIO psiaa?

CdopmynupyiiTe TeopeMy 0 MOWIeHHOM qudPepeHIMPOBaHUN CTETIEHHOTO Psa.

Kak Beruncnsrotces kodhduuments! psaa MakinopeHa ais 3agaHHoi GyHKIAN?
HanumuTte pasnoxenus B psajg Maxnopena Gynkmuii €7, sin X, €0S X, arctg X, arcsin X,
(1+x)".

Kak ucnonb3yercs cTeneHHbIE psAJibl B IPUOIMKEHHBIX BBIYUCICHUSIX?
Cohopmynupyiite K1accuueckoe onpeaeaeHre BEpOSITHOCTH COOBITHS.

ChopmynupyiiTe KIAaCCHIECKOE OTPEICICHUE BEPOSITHOCTUA COOBITHSA.

CohopmynupyiiTe TEOPEMBI CII0KEHUS U YMHOXKEHUS BEPOSITHOCTEH.

[aiiTe onpenenenye NoaHOW rpynbl COOBITHH.

Kakwue crmyualinpie BeTMUUHBI Ha3bIBAIOTCS TUCKPETHBIMU (HETIPEPHIBHBIMHU)?

KaxoBbI CBOMCTBa MaTeMaTHUECKOIO OKUJAHUS U JUCTIEPCUU CITy4alHOMN BEJIMYUHBI?
3anuiuTe pa3aTudHbe GOPMYIIBI ISl BHIYUCIECHUS TUCTIEPCUH CIy4YailHON BETHUMHBI.
Kak cBsizanbpl (yHKIMS pacrlpeneseHus M IUIOTHOCTh pacHpezeNieHHss BEPOSTHOCTEH
CITy4ailHOM BEJTUYUHBI?

Kak HaliT BepOATHOCTb MONa1aHNs CITy4YailHON BEJIMUYMHBI B 3a/IaHHBIA HHTEpBa?
Kaxkas cnyualinasi BelIMUKMHA Ha3bIBAETCSI HOPMAJIbHO PaclpeeIeHHONW?

Urto Takoe «mpaBusio 36»?

Hanummre ¢hopMynbl 1151 BBIYMCIIEHUS BBIOOPOYHBIX YUCIOBBIX XapaKTEPUCTHK.

Kak HailTu noBepUTENbHBIA MHTEPBAJ AJII MAaTEMaTUYECKOrO OKHUJIAHUS HOPMAJIbHO
pacrpeiesIeHHON CIy4YailHON BeJTMYHHBI (TIPH U3BECTHOM G, IPU HEU3BECTHOM G)?

Kak HaliTu nOBEpUTENbHBIM WMHTEpBAl IJIsl CPEAHETO KBAaJAPAaTUYECKOIO0 OTKIOHEHUS
HOPMAJIBHO PaclpeIeICHHON CITy4ailHOW BETMYUHBI?

st wero uicnonb3yercs kputepuit cornacus x2 [lupcona?

Kak paccunrtbiBaercst pakTHUECKOE 3HaUCHUE KpUtepus y 27

Kakue orpannuenus nmeer metof [Inpcona n kak UX yCcTpaHUTh?

Kaxkune BapnannoHHble psibl M IOKa3aTEIN Bapyalliy Bbl 3HaeTe? .

Yro Takoe HyJIeBas TUIIOTE3a, Kak oHa GopmynupyeTcs?
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OueHovHbIe cpeacTBa AJIsl Pac4eTHOI padoThI (penieHne 3a1a4)

1. Pemmth cuctemy aireOpandeckux ypaBHEHHWH: a) mo gopmynam Kpamepa; 6) MmeTomom

l'aycca.
2X, — X, — X5 =1
X; + 2X, + 3x; = 5
X; + 3X, + 4x; = 6.

2. Haiitm BHyTpennue yriol ZA, ZB u ZC TpeyroiabHHKa, 3aJJaHHOTO BEpIIMHAMHU
A(1;2;-3), B(0;-1;2), C(3;4;5) u yoeautscs, yTo MX cymma pasHa 180°.

. poop P
3. Haiigure nnomaapr mapamienorpaMma, MOCTPOGHHOTO Ha BEKTOpax B=si —-4)+7Kk,
pop

g=|+1—2f.
4. Jlanbl Bepmunbl TpeyroiapHuka A(0; 5), B(6; 4); C(—7; —2). CocraBpTe ypaBHECHHUE
IPSIMOM, IPOXOASILEH Yepe3 BeplunHy B napamiensHo ctopore AC.
Hatigure yrom Mexay AByMs IpsSMbIMEA 6X —2Y + 5=0u 4x + 2y -7 =0.
6. Omnpenenuts BUJ JIMHUY, 33JaBA€MON YpaBHEHUEM
a)3x+2y=1
6)3x°+2y=1
B)x>+y’=1
r)x>—9y%*=9
7. Iloctpouth KpuUBYIO, 3aJaHHYIO YpaBHEHHEM X = - 4y. Omnpenenutb mnapamerp,
KOOpJMHATHI, (POKyca U ypaBHEHUE TUPEKTPUCHI KPUBOM.
8. CocraBbTe ypaBHEHHE IUIOCKOCTH, mpoxojsieii uepe3 touku Mi(1;-2;1), Ma(2;3;0),
M3(6;2;-2).
9. Bwramcnauth npeneins GyHKIHNA

2x° —6x+1. sin 2x ( ZTX
- = 1+—1| .

o

10.a) lim ; 0) im ———;B) lim
) X—>00 X3 +3x+4 ) x—0 X2 ) X—>00

11. HaiiTi mpou3BoHbIE JaHHBIX (QYHKIHMHA, HCTIONB3Yys (GopMyisl TuddepeHIIpoBaHus, B
MPOM3BOJILHOM TOYKE U 3aIcaTh UX AUQGepeHInaIbI
_x*+1
a)y=
x+1

; 6) y = Inarctg x; B) y = Xsin X.

12. HaiiTi IpoKM3BO/HYIO BTOPOro mopsiaka y = x> In(x — 3).
13. Beruucnuts npeaen GyHKINH, UCTIONB3Ys TpaBmiio Jlomurans
.er
lim .
x>0 3X 4 2
14. Haiiti HanOoJibIliee U HanMeHblIee 3HaueHue pynkuu y = f(X) na otpeske [a; b].
y=x>-3x% [-2;2].
15. Haiinure HeomnpeneneHHbIH HHTETpal

2_paf,3
a) j?’&*gx 5*/X—olx; 6) [4/(7-3%)"dx; B) | dx .
43 9x -5
x? dx dx
r) ; n) | ——.
-[2x3 +1 J.\/1+ 2x —3x?
16. Haiinure HEonpeAeIeHHBIN HHTETPAT
J'x(2x+3)9dx; Iln(cos X)- tg x dx j(3x—1) In x dx

17. Haiftu HeompezelieHHbIE WHTErpaibl OT pAlMOHANBHBIX (DYHKIMIA: a) HCHOIb3Ys
BBIICJICHHE TIOJHOTO KBajpara; 0) HCIOJB3Ys Pa3IOKEHUE PAlMOHAIBHBIX IpoOei Ha
MIPOCTEHUILHNE.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

)j ax=l gy 6) jﬂdx;

—4x+8 X=X
Brrauciautb OIIPCACIICHHBIC I/IHTeraHBI
1 V4
X+1
a) (3x2 —5)dx . 6) : B) |xcosxdx.
I [ !

1
Brraucnure uHTETpan J.(XZ +1) dx
-1

3
dx
BrrurciuTe wHTErpa J.
1 3x—2

Haiitu muiomans ¢urypsl, orpanndeHHoi rpadpukamu pyHkuuii. Crenath 4eprex.
y=%x>-6x+5. y=—x-1

Boeruucnute 006beM Tenma, 00pa30 BAHHOTO BpAalICHHEM KPUBOJIMHEHHON TpameruH,
OTPAaHUYECHHOMN JTUHUAMU Y =4 — X* u y = 0, Bokpyr ocu OX.

HaittTu myTh, KOTOpPBIM NpoOILIa TOYKA 32 YETBEPTYK) CEKYHIY, €CIM CKOPOCTh €€
IPSIMOJIMHEHHOTO ABMKeHus V = 3t -2t2 -3 (m/c)

BBI‘II/ICJII/ITB YaCTHBIC ngomBonHHe MIEPBOTO U BTOPOTO MOPSIAKOB JUTsl (PYHKITHH.
z=3sin(C+y})-5xy

Boruucnaute yactHbie HpOI/I3BOIIHBIe IIEpBOTrO U BTOPOIrO MOPSIAKOB OT 3aJaHHBIX
GyHKIHA.

z=3sin(xC+y)-5xy-7;

Haiigure obmiee pernienue ypaBHEHHS U MPOAHATU3UPYHTE BO3ZMOKHOCTh PE30HAHCHBIX
SBJICHUH B MOJIEJIN, KOTOpasi OIMCaHa YypaBHEHUEM

y"+y=cos 3x

HccnenoBaTh cXOAUMOCTD psija

) nt &> .3 )y "
' ;3n nzzl: ’ nz—l“\/(n2+3)3

OHpelIeJ'II/ITB paanyCc CXOOAUMOCTU CTCIICHHOI'O pdAaa M HUCCICA0BATH €ro CXOAUMOCTEL B

KpalHUX TOoYKax. HaliTu MHTEpBan CXOOUMOCTH pslia
4

n
n-1 (n +1)
Ha cemu onmnakoBbix kapToukax Hanucaubel OykBel T,T,A,K,P,P,O. Haiitu BeposiTHOCTH
TOTO, YTO NIEpeMeNIaB KAPTOUKHU U PA3JI0KUB UX B psijl, noxyduM cioBo « TPAKTOP.

Pabounii o0ciyxuBaeT Tpu craHka. M3BecTHO, 4TO BEpOSATHOCTH OecniepeOoitHON paboThI
Ha MPOTSHKEHUM OJHOIO Yaca IOCJIe HajaJKh paBHAa g nepBoro cranka 0,9, mus
Broporo 0,8 u mns tpetbero cranka — 0,7. HailTu BEpOSTHOCTh TOTO, YTO 32 3TOT 4ac
TOJILKO OJIMH CTaHOK OTKaXeT B paboTe.

[Ipu B3pBIBE CHapsia 00Opa3yroTCsl OCKOJKH TPEX BECOBBIX KaTeropuil. Uucino kpymHeIX,
CPETHMX M MEJKHX OCKOJIKOB cocTaBisieT cooTBeTcTBeHHO 0,1; 0,3; 0,6 obmiero umcina
OCKOJIKOB. [Ipu momaanuu B OPOHIO KPYITHBIA OCKOJIOK TIPOOHMBAET €€ C BEPOSTHOCTHIO
okosio 0,9; cpenHHMii — C BEPOATHOCTHIO, Onm3kol K 0.2, a MENKUH — ¢ BEPOSTHOCTHIO
0,05. Ilpu B3peIBe cHapsina Opons mpoOuta. HaiiTm BeposTHOCTH MpoOHMBaHUS OpOHU
KPYIHBIM OCKOJIKOM.

.BeposiTHOCTH TOTO, YTO W3 B3ATOrO CIy4YaillHBIM 00pa3oM 3epHa BBHIPACTET KOJIOC,
coaepxanuii He meHee 50 3epeH, paBHa 0,6. BeunciuTh BEpPOSATHOCTH TOTO, YTO W3
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33.

34.

B3ATHIX Haynady 10 3epeH BbIpacTeT XOTs Obl OJAMH KOJIOC, coAeprkamuii He MeHee 50
3epeH?

BeposiTHOCTB, UTO Haynady B3sTas AeTalb HecTaHAapTHas, paBHa 0,25. CocTaBuTh psin
pacmipeneneHuss U (QYHKIHMIO paclpeAeNieHHs YUClia HECTaHIAPTHBIX NeTaleil cpemu 5
neraneil u moctpouts ee rpaduk. Haiitn M(x), D(X), 6(X).

HenpepriBHas ciyyaiinas BenuuuHa 3aaHa GyHKIMEH pacrpeaeneHus
0 npu x <0

F(x)=<2sinxmpu0< X< n/6

35.

36.

37.

38.

39.

40.

41.

1 npu x > /6

Haiitu: a) muioTHOCTh pacnpenencHus BepostHoctH f(x), M(x), D(x), o(X); 6) mocTpouTsh
rpaduku pacnpeaenenus f(x) u F(x).

Jletanb, W3rOTOBJICHHAs aBTOMATOM, CUMTAETCS TOAHOW, €ClM OTKIOHEeHHe X
KOHTPOJMPYEMOTO pa3Mepa OT HOMUHAJIA He MPEBhImaeT 8 MM. TOYHOCTh M3TOTOBJICHHUS
JeTajei xapakTepusyeTcs CpeIHUM KBaJIpaTUYeCKUM OTKJIOHeHHEeM G = 4 MMm. Cuuntas X
HOPMAaJIbHO PACIPECICHHON CIy4allHOM BEJIIMYMHOW, BBIYHMCIIHUTH, CKOJBKO MPOLIEHTOB
TOJIHBIX JIeTajel U3rOTOBISET aBTOMAT. BBISICHUTH Takke, KaKol JI0JKHA OBITh TOYHOCTD
W3TOTOBJIEHMSI, YTOOBI IPOLIEHT FOJIHBIX JeTael noBbicuiIcs 10 99 %.

Omnpenenutb BEpOATHOCTh TOTO, YTO YCTPOHCTBO OyaeT paboTaTh 0€30TKa3HO HE MEHee
600 yacoB, eciu cpeaHss MPOIOJKUTEILHOCTh 0€30TKa3HON pabOThl YCTPONUCTBA paBHA
1000.

CoctaBbTe AUCKPETHBIM BapuallMOHHBIN pan. [locTpoiite MOMMIOH pacmpeneneHus
HMITUPUYECKUX YACTOT.

7 10 6 10 8 11 7 8 11 10

6 9 7 7 10 12 11 6 9 7

10 7 7 10 8 8 9 10 11 9

JIJist JTaHHOTO BapHaIMOHHOIO psija Haiitu X, D, ©.

xi|] 150| 160| 170| 180| 190
] 5 | 10| 54| 17 ] 14

Brruncaure TCOPCTUUCCKHUEC YaCTOThl HOPMAJBHOI'0 pPACHPCACICHUA OJId OaHHOTO
BapUAIIMOHHOT'O psaa.

xi|] 16| 18] 20| 22| 24
£l 2] 5] 12 7] 4

X=20,4 c=2,15

Omnpenenutsb, NOIB3ysAch kputepueM [lupcona, mpu ypoBHe 3Haummoctd o = 0,05,
CIy4allHO WJIM 3HAYUMO PACXOXKICHHE MEXIY SMIUPHUYECKUMH M TEOPETUUCCKUMH
YacTOTAMU KOTOPBIC BBIYHMCICHBI WCXOIS W3 MPEIIOJIOKEHHS, YTO TeHepalibHas
COBOKYITHOCTB paciipe/ieieHa HOpMaJbHO.

ff | 5| 10| 20| 8| 7
f. 6‘ 14‘ 18‘ 7‘ 5

Haittu noBepuTenbHblii HHTEPBAJ AJISI OLIEHKH MAaTEMATUYECKOTO OKHUIAHUS.
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c=10 X=1821 n = 16.

OueHo4HBIE CPeCTBA AJIS PACYETHO-TPauIeCKHUX padoT

«IIpenesibl, PON3BOAHAA U €€ NPUJIOKECHHUD
Haiit yxazanHnsle npenessl

2 lim x2—2x—8_6)Iim X2 +x-12 * Blim 3x°-2x%+8x .
o2 %-x-10" Teod [x—2-fa-x ' T Xpx+d

_sinx+sin2x . (x+4) el
nlim ——; mlim|——| ; e¢) lim :
x=0 O6X x>0\ X+ 8 x>0 2X

JMana pyskims Yy = f (X) Haiitu Touku pa3pbiBa, OJHOCTOPOHHKE MPEICTIbl B TOUKAX pa3pbiBa U
yKa3aTh TUIN pa3pbiBa. B 3amanum 0) onpeaenuTh ckadek (YHKIHMU o B TOYKE pa3pbiBa U
MOCTPOUTH IrpaduK.
2X 2
— 3X°, ecmuX <1,
a)y=3"" 6 y=
X+5, ecaux >1.

Haiiti nponsBoausle Y/ momb3ysck GopMysiaMu u mpaBuiaMu TuddepeHIpoBaHSL.

Caxa6d s S L 6y y=Sadiaxbe T
a)y_3X+6‘/X—+xi/§ = )Y 5 VX H2X +(2—x)5’

2 —
X ; T) y:arccosl—x; 1) y=2x-10&.
1 J6

B) y =290 4 n
X
HaiiTi ipomsBofEbie Y momb3ysck GopMynamu 1 mpasuiamu muddepenupopanus. B mynkTe

€) HaifTH TaKKe MPOM3BOIHYIO BTOPOTo mopsaka Yy .

18-6x By = 3X*+2
3fox? e x—1 X+ 2%

r) y=(2X+3)th; ) y:w; e) X’+y’—2y=0.
Y (Bx-1)

Haiitn npenensr 3aoanus 1, wcrons3yst mpaBuio Jlomuras.
CpaBHUTD NOJTYUYEHHBIE PE3YIIbTATHI.

a) y=(x*-3x+3)V2x+1; 6)y=

Ha xpuBoii y=3X"—4X+1 HaiiTu TOuKy, B KOTOpPOH KacaTelbHAs TapaIelbHa MpPAMOM

2X—-y+3=0 . y
. CocTaBuTH YPaBHCHUC KaCATCIIbHON 1 HOPMAJIN B 3TOU TOYKE.

Bbruncnuts npuOimkeHHO ¢ moMoibio auddepenimana 3aaanipie GyHKIMA ¢ TOYHOCTBIO JI0
0,0001.

526,

Typuct ynansercss OT HOJHOXbSI TOpbl, Bbicota kotopor h=80 ™M co ckopocthto 3 =6
kM/4ac. C Kakoi CKOPOCTBIO y/IasgeTCs TypUCT OT BEPUIMHBI TOPHI ¢, B TOT MOMEHT, KOIJla OH

HaXOAWTCS Ha pacCTOsTHUK S = 60 M OT ee TOTHOXKbs?

N3 nenTpa mocenka BBIXOAAT ABE YJIHMIBL OJIHA — HA CEBEP, a Apyras — Ha BOCTOK. Ha oxgnon
yJIiIEe HEOOXOIMMO TMOCTPOUTH IIKOJY, a Ha APYyrod — NETCKUH caJl U IPOJIOKUTh MEKAY HUMU
nopory. Ha kakoM pacCTOSIHUM OT IIEHTpa HEOOXOJMMO MX pa3sMECTUTbh, YTOOBI I0pOTra MEXIY
HUMHU ObUTa HaUMEHbIIEH, €CIM IUIOLIA b TPEYTOJIbHUKA, OTPAHUYEHHOIO TPeMs yKa3aHHBIMU
JOpOTraMu, I0JKHA PaBHATHCSA S ?

42



10. UccnemoBath (GyHKIHIO U IIOCTPOUTH €€ TpaduK.
[Tnan uccnenoBanus: 1) HaliTH 001acTh CylecTBOBaHUS (DYHKIMHU; 2) HAlTH TOYKM pa3pbiBa U
€€ OJIHOCTOPOHHHE TIpeJieibl B TOYKAX pa3pbiBa; 3) BBISICHUTD, SIBISICTCS JIM JaHHAS (YHKIHS
YETHOM WM HEYETHOM; 4) HATH TOUKU SKCTpEMyMa U ONpPEEIUTh MHTEpBaJIbl BO3PACTaHUS U
yObIBaHUS; 5) HAMTH TOUKH Heperruda U ONpeaesuTh UHTEPBAIIbI BHITYKIOCTH U BOTHYTOCTH; 6)
HaWTH acCUMNTOTHI TpaduKa; 7) MOCTPOUTH TpadyK (PyHKIUH, TOMOTHUTENBHO ONPEIENTB TOYKH
MePeCceyeHus C OCIMHU KOOPIMHAT.
X

x2+1

y:

((I/IHTel"pa.]'IbHOC HCYHUCJTICHHUE»
1. Haiitu HCOMPCACIICHHBIC UHTETPAJIbl METOAOM HCIIOCPCACTBCHHOI'O MHTCTPUPOBAHUS: a)

CBEJICHUEM HMHTErpajia K TabJu4HOMY; 0),8),2),0), €),— MNOJb3ysICh HHBAPHAHTHOCTHIO

(dbopmysl HHTErpuUpoBaHus (TToABeIeHHEM (QYHKIIMU N0 3HAK TuddepeHuana).
Pesynbratel @) 0), 6), 2),0) TPOBEPUTh IyTEM HAXOXKICHUS TMPOU3-BOJHON OT

HOJTYYCHHOU (DyHKITHH.

a) J-x3_5x2+ldx; 0) I(1+4x)5dx; 8) J‘ .

ﬁ 5x—2

2)_[ dx ,0 Jsm6x 7d'

e) L/x 24 2x+3

2. Haiitn HCOMPCACIICHHBIC HHTCIPaJIbl METOAOM 3aMCHBI HepeMeHHOﬁ
Ix(Zx +3)%dx.
3. Haiitu HCOMPCACIICHHBIC HHTCIPAJIbl, UCIIOJIb3Ys METOA UHTCITPHUPOBAHUSA 110 HaCTIAM
X
a)j(2x+1)sin3xdx; 6)Ixzezdx.

4. HaiiTu HeompeneleHHbIE HMHTETPalibl OT PAIMOHANBHBIX (QYHKIHA &) HCIOIb3ys
BBIJICJICHHE TIOJIHOTO KBajpaTa; 0) MOJb3YsACh Pa3jIoKEHHEM PallMOHAIBHBIX Apo0ei Ha

IIPOCTEHIIINE.
I 24x—1 dx: )I 3x%+14x+37
X‘—4x+8 x 1 x +4x+13)

5. Haiitu HeonpeneneHHbIe UHTETPAJIbL: ) OT UPPALUOHATIBHBIX (PYHKIIHI;
0) OT TPUTOHOMETPUUECKUX (PYHKITUIT

2) j1+\/— 6) [ cos’x dx.

6. Haiitu onpeneneHHHﬁ HUHTCIrpal METOAOM 3aMCHBI nepeMeHHoﬁ
1

X+1
.[ ; dx
o A/ Xo+1
7. Haiitu nomans Gurypsl, orpanndeHHoi rpadpukamu ynkuuii. [loctpouts rpaduku
y = %xz—x+1; y = —%x2+3x+6.

8. Haiitu mnmomans QUrypbl, OTrpaHMYEHHON KpPUBBIMH, 3aJaHHBIMH B MOJSPHBIX
KOOpJIMHATaxX

p=2c0sp; ¢@=0, goz%.
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9. Haiitm o00bem Tema, o0Opa3oBaHHOTO BpameHHEM BOKpyr ocu Ox  Qurypsi,
Pacoj0oKeHHOH B IIEPBOM KBaJIpaHTE U OTPAHUYEHHOH 3aJaHHBIMH Mapaboyion, MpsIMoi
u ocbio Ox. CrenaTh 4epTex.

1.,
=X =—X+3.
y 4 y

10. Beruucnuth omnpeneneHHsli uHTErpan mo ¢opmyie Hpiotona-Jleiitbnumna, a 3atem mo
dopmyne Cumncona, pa3ouB OTpe30K HHTETrpupoBaHus Ha 10 paBHBIX YacTei.
Bbuncnenuss nOpoW3BOOUTH C TOYHOCTBIO JO 4YeTBEepToro 3Haka. Omnpenenuts

a6COJ'II-OTHy10 1 OTHOCHUTCJIBHYIO OILIIMOKY BBEIYHCIIEHU.
4

[ In(3x—2) dx.
1
«unddepennnanbHbie ypaBHEHU

1. Haiitu o6mee pemenue auddepeHINaTbHOTO YpPaBHEHUS C  pa3essIIOIIUMUCA
nepeMeHHBIMHU
x(f+ y2)+ y(1+ xz)y’: 0;

2. Haiitu oO1mee pemieHne 0HOPOAHOTO yPaBHEHUS

/_ X+8Yy .
C8x+y’

3. Haiitu obmiee pernieHre IMHEHHOTO YpaBHEHUS
y'+2xy =3x%".

4. VYcraHoBUTH THI TU(PQPEPSHINATHLHOTO YPaBHEHHS M HAWTH €ro 4YacTHOE peIICHHE,
YJIOBJIETBOPSIOIIEE HAYAIBHOMY YCIOBHUIO
2y'x=y; y(4)=L.

5. CkopocTh pa3MHOXKEHHUs OakTepuil NpomoOpIHOHaIbHA HMX Macce M  KoTopas B
HavaJIbHbIi MOMEHT BpeMeHHU paBHa M =1 r. 3a 1 yac KonuuecTBO GaKkTEpUil yIBOMIOCH.
UYepes kakoe Bpemst | koimuuecTBO Oaktepuit yBenmumuurcs B 1000 pas mo cpaBHEHHUIO ¢
HayaJIbHBIM UX KOJMYECTBOM

6. Haiitu obmiee peneHrne ypaBHEHUS
xy"—y'=x*sinx;

7. HaiiTn yacTHOe pelIeHHEe JIMHEWHOTO OIHOPOTHOTO IU(QEepeHIINATIBLHOTO ypaBHEHUS
BTOPOTO TOPSAIKAa C TOCTOSHHBIMU KOI((UIIMEHTAaMH, YIOBIETBOPSIONIEE 3aJaHHBIM
HaYyaJIbHBIM yCJIOBHUSIM
y'-5y'+4y=0; y(0)=1; y'(0)=-2.

8. Haiiti ofmee pemeHne JTUHEHHOTO HEOAHOPOAHOTO AU(D(HEpPEHINAIBHOTO YpaBHEHUS
BTOPOTO MOPSIZIKA C OCTOSHHBIMU KO3 QUIIMEHTaMH.

y' -2y -3y =3x*-1;

9. Temo  coBepmaer  KojeOaTeNbHBIE  JBW)KEHHUS,  ONUCHIBAEMBbIE  ypaBHEHHEM
v+ 2by'+a’y = f(t). Haiiti obmee permnenne npu 3amaHesix b, o, n f(t).
[Ipoanamu3upoBaTh BOZMOKHOCTH pE30HAHCA.
b=1/2; w=1; f(t)=2sint;

OueHoYHbIE CPeICTBA /15 IPOBeIeHHUsI IPOMEKYTOUHOI aTTecTAlNU
[IpomexyTouHas arTecTalysi MPOBOJUTCS B OpME 3a4eTa U YCTHOTO 3K3aMeHa.

Bonpocs! pi11 3a4era.
Ornpenenurenu BTOPOTO U TPETHETO MOPSAKOB M UX CBOWCTBA. PasznoxeHue onpenenureneit
IO 3JIEMEHTaMU CTPOKH WJIH CTOJIONA.
Bomnpocs! 1 3a4era.
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No ko

© ®

10.
11.

12.

13.
14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

N

o o

Matpuubl. OcHOBHBIE onipesiesieHus. JlelcTBus Haa MaTpuiaMu. Panr MaTpuisl.

Pemienue cucrem nMHENHHBIX ypaBHeHU o popmynamu Kpamepa..

CkaJiipHble U BEKTOPHbIE BEIMYUHBI. JIMHEHHbIE Onlepalluy HaJl BEKTOPAMHU

U UX CBOWCTBA.

CkansipHOoe TpOU3BEJECHUE JABYX BEKTOPOB M €ro CBOMCTBA. MEXaHMYECKUN CMBICIT
CKaJISIPHOTO IIPOU3BEICHUS.

BekropHoe npoun3BeieHHE IBYX BEKTOPOB. Y CJIOBUS KOJUIMHEAPHOCTHU JBYX

BEKTOPOB. | '€OMETpUYECKUN CMBICII BEKTOPHOI'O IIPOU3BEICHMUS. .

CwMmenraHHOe IpoOU3BeIEHUE TpeX BEKTOPoB. Ero reomerpuyeckuii cMbICI.

Pasubie BuAbl ypaBHEHUN NPSIMOU HA INIOCKOCTH. YTOJI MEXKIY ABYMs NPAMBIMU. Y CIOBUSA
MapajuIeIbHOCTH U MEPIICHINKYJIIPHOCTH IBYX IPSIMBIX. PaccTosiHue OT TOYKH 1O MPSMOM.
Kpussie BToporo nopsjaka. OKpyKHOCTb, JUIUIIC, TUriepOoa, napadosa,ux KaHOHHYECKUe
ypaBHeHusl. TeXHUYEeCKUE MPUITOKEHHS| FEOMETPUICCKUX U (DOKATBHBIX CBOHCTB KPUBBIX.
Pasubie BBl ypaBHEHUN IUIOCKOCTH. YTOJ MEXAY ABYMs IIJIOCKOCTSIMU.

VY cnoBus mapajuieIbHOCTH U MEPIICHIUKYJIIPHOCTH JIBYX IJIOCKOCTEN. PaccTostHue oT ToUkH
J10 ILUIOCKOCTH.

Pasnpie BuABl ypaBHEHUM NPSIMOM B NPOCTPAHCTBE. YCIOBHS NapaJUIENbHOCTH U
NEPIEHIUKYJISIPHOCTH MIPSIMBIX B IIPOCTPAHCTBE..

Yronm Mexay NpsMOM M IUIOCKOCTBIO. Y CIIOBHS MAPAJUIEIBHOCTH M NEPHEHAUKYIISIPHOCTH
IIPSIMOM U TUIOCKOCTH.

[ToBepxHoctu Broporo nopsaka. Coepa. Konyc. Dmmuncouna. ['unepdonounn. [lapadonoua.
[lonsipHble KOOpAMHATHI Ha IUIOCKOCTH. LIMmuHIpOBBIE M cdepuyeckue KOOpJIUHATHI B
npoctpancTBe. CriocoObl 3a/1aHus IMHUN U TTOBEPXHOCTEH.

Oynkuusa. Criocodbl 3amanus ¢yHkuui. Knaccudukanus sneMeHTapHBIX (YHKIMHA, HX
CBOIicTBa U rpadukm.

IIpenen ¢ynxnuu. OcHOBHBIE TeopeMbl O Ipenenax. Berancnenue npenenos. IlepBuiit u
BTOPOM 3aMe4aTeIbHBIN IIPEIEIIbI.

HenpepsiBHOCTh (yHKIIMM B Touke. OmnpeneneHus, coicTBa. Kmaccudukaius Todek
paspbiBa

[IpowsBognas.  OmpeneneHue  NMPOW3BOAHOW.  MexaHWdeckuid,  (HU3UYECKUHA U
TEOMETPUUECKUN CMBbICI Mpou3BoaHON. [IpaBuna HaxoxxnaeHus npousBogHou. TabOmuma
IIPOU3BOJHBIX.

Huddepennman. OnpeneneHne, TeOMETPUUECKUN U MeXaHUUECKUi cMbIch auddepennnana.
[Ipumenenune auddepennrana B NpuOIMKEHHBIX BbIYMCICHUAX. [Ipom3BoAHBIE BBICHIMX
nopsiakoB. JuddepeHuansl BEICIINX TOPSIKOB.

Bonpocsl 119 3x3amena 1
[IpaBuiio Jlonurans.
Teopemsl 0 tuddeperupyembrx yHkiusax.(Teopemsr Jlarpanka, Poms, Jlomurans).
Bo3spacranue u yosiBanue pyuknun. HeoOXoauMble W JTOCTaTOYHBIE YCIOBHS BO3PACTAHHS
1 yObIBaHUS (DYHKITHH.
Makcumym u mMuHEMYM ¢GyHKIuA. HeoOxoammoe ycnmoBue 3KcTpeMyma. JloctaTouHbie
YCIIOBUS DKCTPEMYyMa.
HawnMensbitiee u HanOoJbIIIee 3HaYCHUS PYHKIMH Ha OTPE3KE.
Breimmykiocts U BOorHyTOoCTh Tpaduka ¢yHkiuu. Touku neperuba. JlocTaTouHbIe YCIOBUSA
BBITTYKJIOCTH (BOTHYTOCTH).
Heonpenenennsiii unterpain. [lonstue u cBoiictBa. Tabmuiia OCHOBHBIX HHTETPaJIOB.
AcuMmntoTe rpaduka GyHKIMH. CxeMa MOJTHOTO HCCIeT0BaHUs (QYHKITUH.
OYHKIIMHM HECKOIBKUX MePEeMEHHbBIX. YacTHBIE TPOU3BOHBIE 1-T0 U 2-T0 MOpsIKa.

. IIpon3BoaHas no HanpasiaeHUto. ['panueHT.
. OKCTpeMyM (QYHKUMH JABYX IepeMeHHbIX. HeoOxoaumoe U J0CTaTOYHOE YCIIOBHE

sKcTpeMyMa. MccnenoBanue pyHKIIUH IBYX TIEPEMEHHBIX Ha SKCTPEMYM
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12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

o

o

12.

13.
14.
15.
16.

17.

MeTo/1bI HENTOCPECTBEHHOI'O NHTETPUPOBAHUS, TIOJJCTAHOBKH, UHTEIPUPOBAHUS YaCTSIMH.
WHTerpupoBanue palloOHAIbHBIX, HPPALUOHAIBHBIX (QYHKIMH W  TpPaHCLEHICHTHBIX
byHKIUI.

OnpeneneHHbIl MHTErpan. 3aJadyd, NPUBOJAIIME K IOHATHIO ONPEICIIEHHOTO MHTErpana.
CaoiicTBa onpeneneHHoro uuterpana. @opmyna Heiorona-JleitOuuia. MeToapl BEIYUCICHUS
OIIPECIICHHBIX UHTETPAJIOB.

[TpuOnmkeHHOE BBIYMCICHUE ONPENCNICHHbIX HHTErpajoB. @opMmyibl Tpamneuuid Hu
Cumricona.

Hekoropsle NpUIIOKEHNs ONPENEIEHHOIO HHTerpajia. BeluucieHue muionaaei IIOCKHX
buryp, WIMHBI 1yTH, 00beMa Tena.

HecoOcTBeHHble uHHTErpanbl C OECKOHEYHBIMU IHpeJelaMd HHTEIpUPOBAaHUA U OT
HEOrpaHMYEHHBIX (DYHKIIMHA, UX OCHOBHBIE CBOMCTBA.

Yucnossle psnbl. CxonuMocTs psana. ['eomerpuueckuit psii. CBONCTBA YHUCIOBBIX PSAIOB.
HeoOxoanMelii mpyu3HaKk CXOAUMOCTHU pAI0B. ['apMoHNUecKuit ps.

Panel ¢ monoxutenbHbIMH wieHaMu. [Ipu3Hak cpaBHEHHS psAOB (HEMOCPEACTBEHHOTO U
HpPEeeNbHOr0). DTaTOHHbBIE PSAIbI.

JloctaTouHble NPU3HAKM CXOAMMOCTH PSIOB C TOJOXHUTEIbHBIMU YJeHaMH (TPU3HAK
Hanambepa, pagukanbHblid npu3Hak Ko, naterpanbubiil npusHak Komm).
3nakouepenyromuecs psaabl. [Ipuznak Jleitouuna.

3HaKonepeMeHHbIe psifibl. AGCONIIOTHAS U YCIOBHOCTD CXOAUMOCTH psJa.

Crenennsie psaabl. O0IacTb CXOUMOCTH CTEIEHHOTO Psijia.

Pan Teitnopa (Maknopena), onpeaenenue koddduuuentoB psga Teitnopa. Pasnoxenue B
psan Maknopena QyHkiuid y = €; y = sinx. [IpuOimkeHHbIE BBIYHUCIECHHUS TOMOIIBIO
CTEIICHHBIX PSO0B.

Bonpocs! 1151 3k3ameHa 2
Huddepennmanpapie ypaBHeHUs mnepBoro mnopsaka. JuddepeHuumanbueie ypaBHEHUS C
paszgenstomuMucs  nepeMeHHbIMU.  OpHopoaHble  nu((epeHLualbHble  ypaBHEHHUS.
Jluneiinbie tudhepeHnnanbHbIe ypaBHEHHUS.
JuddepenunanbHble ypaBHEHHS BHICIIUX HOPsAKOB. 3aaaya Komm.
YpaBHEHUS, JOITyCKAIOIINE TIOHKEHHE MOPSAKA
JIuHeliHble OHOPOIHBIE TU(GEpEeHINATbHbIE YPAaBHEHUS BTOPOTO MOpPsAKa C NOCTOSHHBIMU
K03 (ppuIEeHTaMH.
Heonnopoanbsie auddepeHnnanbHple  ypaBHEHUS BTOPOro MOpsiAKa. YpaBHEHUS CO
CIICLIMATIbHOM MTPAaBOW YaCThIO.
Cuctems! 1udpepeHIuanbHbIX YpaBHEHUH
Hopmainbhas cucrema nuddepeHnaibHbIX ypaBHEHHHN.
3amaua Ko a1y HopManbHOM cucteMbl AuddepeHIInaabHbIX ypaBHEHUH.
Teopema 0 CyIIeCTBOBaHUU M €JUHCTBEHHOCTH PEIICHHUS.

. Cucremspl TUHENHBIX U EepeHIINATBHBIX YPAaBHEHUH C TOCTOSHHBIMH KO3 QHUIIEHTaMU.
. CoOpiTHs1, ux Buabl. Kiaccuueckoe ompeselieHne BepoSITHOCTH. CBOMCTBA BEPOSTHOCTEH.

OcHoBHble Qopmysl KoMOUHaTOpUKH. [lepecTaHOBKH, pa3melieHus, couetanus. OCHOBHBIE
IpaBuJia KOMOMHATOPUKH.

[TpoTuBOMNONIOXKHBIE COOBITHS. YCIOBHAs BEPOATHOCTb. TeopeMbl CIIOKEHUS BEPOSTHOCTEH
JUUISl COBMECTHBIX M HECOBMECTHBIX COOBITHI. Teopema Mpou3BeIeHHs BEPOSITHOCTEH.
®dopmyia nojHOM BepoaTHOCTH. DPopmyJibl baiteca.

[ToBTOpHBIE HE3aBHCUMBIE UcTIbITaHUS. PopmyJibl bepryinu u [lyaccona.

JlokanpHas u uHTErpanpHas Teopemsl Jlamnaca, Kpurepuu ux NPUMEHEHHUS.

JuckpeTHble clly4ailHble BENWYUHBI. UYMCIIOBBIE XapaKTEPUCTUKH (MaTeMaTHYECKOe
OXKUJaHHe, TUCTIepCHsl, CpeHee KBAAPATUIHOE OTKIIOHEHHUE).

OCHOBHBIE 3aKOHBI pacHpenesieHrs AUCKPETHBIX CIyYallHBIX BEJIMYWH (OMHOMHUATBHBIN U
[TyaccoHa ) 1 UX YHCIIOBBIE XapaKTEPUCTHKH.
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18. HenpepbiBHBIE Cy4aifHbIe BETMYMHBI H X YHCIIOBBIC XapaKTEPUCTHKH.

19. ®yHKIMA U MIOTHOCTH pacnpeneneHus BeposaTHocTeil. OCHOBHBIE 3aKOHBI PacHpeesIeHus
HENPEPBIBHBIX CIyYalHBIX BEJIUYUH.

20. .HopmanbHBIH 3aKOH paclpeseleHuss U €ro YHCIIOBblE XapaKTepUCTUKU. BeposTHOCTh
NOTIaJJaHus B 3aJJaHHBIN UHTEPBAJI.

21. I'enepanbHas COBOKYIHOCTh U BbIOOpKa. Bapuannonsslii psa. I'uctorpamMma u mojamros.

22. CtaTUCTHYECKHE OIIGHKH TeHEepallbHOW cpenaHed. JloBepuTenbHass BEPOSTHOCTh U
JIOBEPUTENbHBIN UHTEPBAII.

23. [lonsaTue o xputepusx coriacoBanus. [IpoBepka rumores.

METOAAYECKHE MATEPUAJIBL, ONPEAEJAIOMINE ITIPOLIELYPbI
OIEHUBAHMUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

Texkymuii KOHTPOJIb
Onpoc Kak CpencTBO TEKYIIEro KOHTPOJIsS MPOBOAMTCS B (OpME YCTHBIX OTBETOB Ha
BONpochl. CTyIEHT OTBEUYAET HA MOCTABJICHHBIM BOIIPOC Cpa3y, BPEMsl Ha MOATOTOBKY K OTBETY
HE NPEOCTaBIACTCS.
IIpakTyeckue 3agaHusi Kak CPEICTBO TEKYIEro KOHTPOJSA IMPOBOAATCS B IHCBMEHHOM
dopme. CtyneHTy BhIIAeTCS 3aaHue U npegocrasisgercss 10 MUHYT /715 TIOATOTOBKH K OTBETY.

IIpomeskyTOUHAS aTTeCcTALIMS

3aueT MpoOBOIUTCS IMyTEM IMOABEACHUS WUTOTOB IO pe3yjbTaTaM TEKYIIEro KOHTPOJS U
pe3ysibTaTaM BBINIOJHEHUS] pacueTHO-rpaduueckoil paboTel. Eciu cTyseHT He crhpaBuics ¢
YacThIO 3aJIaHUN TEKYIIETO KOHTPOJS, €My TMPEJOCTaBISETCS BO3MOXKHOCTH CIaTh 3a4eT Ha
UTOTOBOM KOHTPOJHLHOM MEpONPHUATUU B (pOpME OTBETOB HA BOMPOCHI K 3a4ETy WIIM TECTOBBIX
3a1aHuil Kk 3auety. @opmy 3adera (OMpoc WIKM TECTUPOBAHKE) BEIOMPAET MPEMO/1aBaTEelb.

Ecnu 3ader nmpoBoautcs B popmMe OTBETOB Ha BOMPOCHI, CTYJAEHTY MpeiJiaraetcs OJIuH
WM HECKOJBKO BOIPOCOB U3 MEPEYHS BOIPOCOB K 3aueTy. BpeMs Ha MOJITOTOBKY K OTBETY HE
MIPEIOCTABIIACTCS.

DK3aMeH MPOBOIUTCS B yCTHOU (hopMme. M3 3K3aMEHAMOHHBIX BOIPOCOB COCTaBIIAETCS
30 sk3aMeHaMOHHBIX OmieToB. Kaxkaplii OWIET COCTOMT M3 Tpex BOHpocoB. Komruiekrt
9K3aMEHAIlMOHHBIX OUJIETOB MPE/ICTaBJIeH B y4eOHO-METOAMYECKOM KOMILIEKCE AUCIUILITUHBI.
Ha noaroroBky k oTBeTy cTyAeHTy npeaocTasisieTcss 20 MUHYT.
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