[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

O P& NEHOETOEYTAPCTBEHHOE BIO/PKETHOE OFPASOBATEJILHOE YUPEX/IEHUE
[lomkHocTb: MpopekTop no 06pa3oBaTebHOi RESTENLHORE TCTITETO OBPA3ZOBAHMUSI

Jora noane G UEIACTEPETBA CEJIBCKOTO XO3SHCTBA POCCHIICKOM ®EIEPALIUH

YHUKanbHbIA 11

190 ROCCHNC KM, LOCYAAPCTBEHHDBIN YHUBEPCUTET HAPOJHOI'O XO3SIMICTBA

HVHEHUN B.U. BEPHAJICKOT O»
(YuuBepcuter BepHajackoro)

Kadeapa HHudppoBbIx cUCTEM U HHKEHEPHBIX TEXHOJIOT Uil

[TpuHsTO YUeHbIM COBETOM VIBEPKAEHO _-
Yuusepcurera BepHaackoro Hpopy(WépamsaTeanoﬁ NeATeTbHOCTH
«21» Hos6ps 2024 r. npotokon Ned o . Kynpssues M.I'.

«21% HOs6pA 2024 .

Pabouyasi nporpamMmma JUCHUIJIMHBI
Beicinasg MmaTemMmaTuka
Hanpasnenue noaroroBku: 35.03.04 ArpoHomust
HanpasnenHocTts (poduiib) nporpaMMel: ArpoOu3Hec
KBamudukanus: 6akanaBp

dopma o0ydeHusI: 3a04Has

bamammxa 2024 r.



Pabouas mporpamma pazpadborana B coorBeTcTBr ¢ ®I'OC BO 1o HanmpaBlieHUIO MOATOTOBKH
35,03,04 ArpoHomus
Pabouas nmporpamMMa AUCIUILUIMHBI pa3paboTana nonenToM Kadeapsl LuppoBsix cuctem u
WH)KCHEPHBIX TEXHOJOTUM KaHIUIATOM TEXHUYECKUX Hayk PamazanoBoii I'.I'.

PelieH3eHT: K.T.H., TOLEHT, TOICHT Kadeapsl kageapsl L[uhpoBbIX crcTEM M HHKEHEPHBIX
texuonoruii Jluma O.A.



1 [Inanupyemble pe3yJibTaThl 00yUeHHsI 10 JUCIHUIINHE, COOTHECEHHbIE ¢ YCTAHOBJIEHHBIMH B
OITOII BO uHAuKAaTOPAMM JOCTUKEHUSI KOMIIEeTeH N

1.1 Ilepeyenb KoMneTeHU i, GOpMUPYEeMbIX YUeOHOMH THCUHMILINHOK

NuHaukaTopbl 10CTHKEHU S
KOMIIEeTeHINI

Iliianupyemblie pe3yibTaTbl 00y4eHUs

O6menpodeccuonanpuas kommerenmus OITK-1
OIIK-1. CnocobeHn wu3ydaTh, aHAIM3UPOBATH, KCIIOJIB30BATh OHWOIOTHYECKHE OOBEKTHI W TPOIECCHI,

OCHOBBIBAasACb Ha 3aKOHAaX H
OHOJIOTHYECKUX HAayK 1 X B3aUMOCBA3AX.

3aKOHOMCPHOCTAX MAaTCMAaTUYCCKUX,

(1)I/I3I/I‘lCCKI/IX, XHUMHUYCCKHUX H

N-1onk

1AHaIM3UpyeT 3ajady, BBIOENSAA  ee
0a30Bble COCTABIAIOLINE, OCYIIECTBISIET
JEKOMIIO3ULIMIO 3a/ladl, paccMaTpUBAET
BO3MOXHbIE BapUAHThl PELICHUS 3alayu,
OLIEHMBAs UX JOCTOMHCTBA U HEJOCTATKH.

3Harb (3):0CHOBHBIC TOHATHA W METOAbl AHATUTUYECKOUN
TEOMETPHH U JINHEHHON anreOphl; METOBI MaTEMATHIECKOTO

aHall3a; TEOpUHU  BEPOSTHOCTEM M MaTEMaTUYECKOU
CTaTUCTHUKU.
YmMmern (Y):ucnonb3oBaTh OCHOBHbBIE 3aKOHBI

C€CTCCTBCHHOHAYYHBIX JUCHHUIUIMH IJId PCIICHHA CTaHAAaPTHBIX
3a7a4 B COOTBETCTBHUU C HAIIPABJICHHOCTBIO HpO(l)GCCI/IOHaJ'H:HOI\/'I
JCATCIIBHOCTH.

Bnagers (B): BO3MOXHBIMH crioco0aMu pemieHws 3amad
OLI€HMWBasA NX JOCTOMHCTBA U HEAOCTATKHU.

N-201k-1

HaxomuT W KPUTUYECKU aHATH3HPYET
nH(pOpMAITHIO, HEOOXOUMYIO TS
peuieHus IIOCTAaBJICHHOMN 3a/1a4n.
I'paMOTHO, JTOrMYHO, apryMEHTHPOBAHHO
(bopMUpyeT COOCTBEHHBIC CYXICHHS |
omenku. Otnuyaer (GakThl OT MHEHWIA,

3narp (3):0a30Bble MaTEeMATHYECKUEMETOAbI M TEXHOJOTUU
aHaM3a, HeoOXOMMbIC JIUIsl PEIICHHUS MOCTABICHHON 3a/1auH;
MPOSIBJIATH BHICOKYIO CTETMICHb MX MTOHUMAHHSI.

Ymerb (Y):pemaTh MaTeMaTHYECKHE 3aJadd W3 Pa3IMIHBIX
oOmacTeii  MareMaTWKd, KOTOpble  TPEeOYIOT  HEKOTOPOWM
OPUTMHAILHOCTH MBIIIJICHUS, HPEACTaBIATh MaTeMaTHUECKue
YTBEPKACHUA N UX JOKA3aTCJIbCTBA, 3a/la4i U UX PCIICHUSA SICHO

MHTEPNPETAIMM, OLEHOK M T.J. B | W TOYHO B TEPMHHAX, MOHATHBIX IS TNPO(HECCHOHATIHHOM

pacCyKIEHUSIX  OPYrHMX  YYaCTHHUKOB | ayJHTOPHH.

JESATEIbHOCTH. Bnagers (B): MaTemMaTWyecKoil IIOTUKOH, HEOOXOAUMOU mJist
(dbopMupoBaHUS CYKIASHUN o COOTBETCTBYIOLIUM
npodecCHOHAILHBIM MPOOJIEMaM.

N-3omk-1 3Hatpb (3):cnoco0bl A0Ka3aTEeNbCTB YTBEPKACHUN M TeopeM

OnpenenﬁeT N OLCHHBACT ITOCJICACTBHA
BO3MOXHBIX pemeHHﬁ 3aJ1a4u.

Kak OCHOBHOH COCTAaBIISTIOLIEH KOTHUTHUBHOMI u

KOMMYHHKATHBHON (YHKITHI.

Ymetnb (Y):popMyaupoBaTh Ha MATEMAaTUYECKOM SI3bIKE 33a4u
CpeaHero YPOBHs CJI0’KHOCTH, ITIOCTaBJICHHbBIE B
HEMaTEMaTUYECKUX TEPMHUHAX, U UCIIOJIb30BaTh MPEBOCXOACTBA
3TOH nepeOPMYTUPOBKH I UX PEIICHMSL.

Baagers (B): TeXHUKONHCOCTABICHUSI MATEMATUUECKUX MOIENEH
TUTIOBBIX TPOQPECCHOHAIBHBIX 3aJ[a4 ¥ HAaXOJIUTh CHOCOOBI MX

perienus, WHTEPIPETUPOBATH npodecCHoHATLHBINR
(¢pu3mveckmii)  CMBICH  TOJYYEHHOTO  MaTEMaTHYECKOTO
pe3yabTaTa.

O6menpodeccuonanpuas kommerenmus OITK-7
OIIK-7. CnocobeH MpOBOIUTEH SKCIEPUMEHTATBHBIE WCCICAOBAHMS W MCHBITAHUS 10 33JJaHHON METOMWKE,
HaOJIIOJICHUS W M3MEpeHHs, 00padaThiBaTh U MHTEPIPETHPOBATH AKCICPUMEHTAIBLHBIC JIaHHBIC, TPUMEHSIS
MaTeMaTHYecKue, pu3ndeckue, GU3NKO-XUMHUUECKHE, XUMHUECKHEe, OHOJIOrHYeCKUe, MUKPOOHOIOTHYECKHIE

METO/IbI
N-1onk-7 3Hathb (3):IIPUHIIHATIBI TEOPHH MaTeMaTHIECKON
[pumensier METO/bI NPOBEICHUA | CTATUCTUKH, CTaTUCTHUYECKUX METOI0B 00paboTku
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u3MepeHMd M HabmofeHuli B cdepe | SKCIEPUMEHTAIBHBIX  JAHHBIXUIAPCIICHUS  3aJad B

npo(ecCHOHANBHOI ACATENBHOCTH; | mpoeCcCHOHATBHOMN NEeSITEIHbHOCTH.

Croco0bl  00pabOTKH U MPEACTABICHUS | Yyers (Y):ucnonp30BaTh MaTeMAaTHUYECKU ammapar s
SKCHCPUMCHTAIIBHBIX —  JaHHBIX U | 00pabOTKM TEXHHYECKOHM M 3KOHOMHYECKOH HH(pOpMAlMH H
pe3yAbTaTOB UCTIBITAHUY aHauW3a  JaHHBIX, CBA3aHHBIX C  NPO(eCCHOHAIBHOM

ACATCIIBHOCTBIO JIA pCHICHN A KOHKPCTHLBIX 3a1a4.

Baagers (B):MeTOZAMH IIOCTPOCHUA MaTEMaTHYECKUX
MOJIeJICH THUIIOBBIX MPOPECCHOHANBHBIX 33134, CO37acT
HOBBIE CHCTEMBI cOopa, oOpabaThlBaeT W aHAJIU3UPYET
uHpOpMaLKIO0 TP 00pabOTKE SKCIEPHUMEHTAIBHBIX JaHHBIX
1 pC3yJIbTATOB UCTIBITAHWUU.

N -20m7 Buath (3): MPHUHIMIBI TEOPHH MATEMAaTHYCCKON
HUcmons3yer METO/IbI NPOBCICHUA | CTATHUCTHKH, CTAaTUCTHYECKUX METOAOB  00pabOTKH
u3MepeHuil M HaOmojeHui B coepe SKCHEPUMEHTAIBHBIX  JIAHHBIXUIAPCIICHUS 3aJad B

npodeccHonanbHOM ACATENBHOCTIL, | 1o dheccOHAIBLHON IeATENFHOCTH.
crocoObl  00pabOTKKM M TPENCTaBICHUS

YMeth Y): MPOBOJUTH SKCIIEPUMEHTAJIbHBIE

OKCIICPUMCHTAJIbHBIX JaHHBIX u
. HCCIICIOBAHUS.

pe3yJIbTaTOB UCIIBITAHUU

Baaners (B): MmeTogamu oOpabOTKH SKCIIEPHUMEHTATBHBIX

HUCCIIEIOBAHUN.
NI-3omk-7 3uarp (3): OpUHUUIBI TEOPUM MaTEeMaTHYECKOU
Braneer HABBIKAMH NPOBEICHUS |  CTATUCTHKH, CTAaTUCTHYECKUX METOJOB  00pabOTKU

M3MEpPCHNIT 1 HAGITIOICHHiA, 00pabOTKH 1 9KCIIEPUMEHTAIBHBIX  JIAHHBIXUIAPCIICHUS 3a7ad B
npeICTaBICHHS OKCTIEPHMEHTATBHEIX | 11130 dhecCHOHATBHOMN JEATETHHOCTH.
JaHHBIX W pPE3yJbTaTOB HWCIBITAHUH B

. Ymerpb (Y): npoBoauTh u3MepeHUs M HaOIIOICHUS B cdepe
cdepe mpodeCcCHOHATBHON IEATEBHOCTH .

npoeCCHOHANBHON  J€ATEILHOCTH; oOpabarbiBaTh W

MMPpEACTABJIATh OKCICPHUMCHTAJIbHBIC JAaHHBIC U PE3YJbTAThI
WCIIBITaHU.
Baagers (B): MeromamMu npoBeieHHS HU3MEPEHUH U
HaOJIOICHUH, 00paboTKu u npeCTaBICHUS
OKCHEPUMEHTAIBHBIX JaHHBIX M PE3YJbTATOB WCHBITAaHUN B
chepe nmpoheCCHOHATBHOMN JIEATEIBHOCTH.

2. llesn 1 3a12a4M OCBOCHMS Y4eOHOM TUCHUIJIMHBI, MECTO IMCUMILIUHBI B CTPYKTYype
oron

Jucnuniamua Beicmmas wMaTemMaTtmka oOTHOCHUTCS K oOs3arenbHor dactu  b1.0.10ocHOBHOM
npodeccuoHanbHOM 00pa30oBaTeNbHON MPOTPaMMbI  BHICIIETO OOpa30BaHHs IO HAMPaBICHUIO
noarotoBku 35.03.04 ArpoHomus .

Henb10 AMCUMIUTNHBISBIIAETCS:

pa3BUTHE HAaBBIKOB MAaTEMAaTUYECKOTO MBIIUIEHUS; HaBBIKOB MCIIOJIb30BaHUs MaTeMaTHUYECKUX
METOJIOB M1 OCHOB MaTeMaTHYEeCKOT0 MOJEIMPOBAHUS;, MATEMaTHUYECKON KYJIBbTYphl y 00y4aroIerocs.
Emy Heo0XoauMo B JOCTaTOYHOW CTENEHM BIAJETh KaK KJIACCUYECKUMH, TaK U COBPEMEHHBIMU
MaTeMaTHYEeCKUMU METOJAMM aHAaJIW3a 3a/1a4, BO3HHUKAIOIIMX B €ro INMPAaKTHYECKOW NEATEIbHOCTH,
UCIOJIb30BAaTh BO3MOXKHOCTU BBIYMCIMTEIBHON TEXHUKH, YMETh BBIOMpaTh Hambosiee MOAXOJAIIne
KOMOMHAIIMH U3BECTHBIX METOJIOB, 3HATh UX CPABHUTEIbHBIE XapaKTEPUCTUKH.

Jlis BBIPaOOTKM Yy COBPEMEHHBIX CIEIHAIUCTOB C BBICIIMM OOpa30BaHHMEM HEOOXOIUMOM
MamemamuyecKkou Kyibmypvl HEOOXOIUMO peuieHue ciedyrouux 3a0ay.

1.006ecrieuenne BBICOKOTO ypOBHA  (yHIAMEHTAJIbHOM MaTeMaTHMYeCKOHW IOATOTOBKHU
CTYJIEHTOB.

2. BppaOoTKH y CTyOEHTOB YMEHHUS TPOBOJIUTH JIOTHUECKUA W KAadeCTBEHHBIA aHAIIN3
COLIMAJIBHO-?KOHOMHUYECKHX 3aJa4 YIPABJICHUS HA OCHOBE MOCTPOCHUSI MAaTEMAaTUUYECKUX MOJIEIEH Ha
0a3e pa3InYHbBIX CPEACTB HHPOPMALIMOHHOTO 0OecTIeueHMsI.

3. YMeHue ucnosib30BaTh METOJIbI COBPEMEHHOW MaTeMaTHKH, HE0OXOJuMbIe Ui paboThl MO
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BbIOpPAHHOM CHEMAIbHOCTH.
4. YMeH#He CrieuajIncTa CaMOCTOSITENBHO MPOIOJDKUTH CBOE MaTeMaTHYECKOe 00pa3oBaHHe.

3. O0beM yueOHOH TUCHUILIMHBI B 324€THBIX eJUHUIAX ¢ YKA3aHUEM KOJIMYeCcTBA
aKaJeMHYeCKHX YacOB, Bbl/IeJIECHHBIX HA KOHTAKTHYIO padoTy 00yuyalomuxcsi ¢ npenojaBarejiemM
(o BUAAM y4eOHBIX 3aHATHI, TEKYIIMIA U MIPOMEKYTOYHBII KOHTPOJIb 10 TUCHHUILINHE) U HA
CaMOCTOSITEJIbHYIO PA0OTY 00y4aromuxcs

3.2 OuHo-3a04as popma 0OydeHHS

Bun yueOHOI paboTs 2 ceMmecTp

OOmas  TPyAOEMKOCTb TUCHMIUIMHBI,  3a4€THBIX 4
eIMHUII

4acoB 144

AynutopHas (KOHTaAKTHas) padoTa, 4acoB 24,3

B T.Y. 3aHSATHA JICKIIMOHHOTO THIIA 8

3aHITHS] CEMUHAPCKOTO TUIIA 16

[IpomexyTouHas arTecTarys 0,3

CamocrosiTeibHas paboTa 0o0yuarouuxcs, 4acoB 110,7

B T.4. KypcoBas paboTa -

Koutpoanb (caMocTosITe/IbHASI/ KOHTAKTHAS) 9

Bun npome:xyToO4HON aTTeCTalMK JK3aMEH

4. Copep:kaHue JAUCHUIUVIMHBI, CTPYKTYpPHMPOBaHHOe IO TeMaM (pa3ieiaM) ¢ YyKa3aHHeM
OTBEICHHOI0 HA HUX KOJIHYEeCTBA AKA/IeMHYECKHX YaCOB 1 BUAOB Y4COHBIX 3aHATHH

4.1 Ilepeuyens pa3aesioB TUCHUILUIMHBI C YKAa3aHHEM TPYA0eMKOCTH ayIUTOPHON (KOHTAKTHOI) U
CaMOCTOSITEIbHOM PadoThl, BUAOB KOHTPOJIEH U NepevyHsi KOMIeTeHIHI

OuHo-3a04Has popma oOyyeHUs

TpynoeMKoCTh, 4acoB Kon
B TOM YHCJIE HaumenoBanue |Komiiere
HaunmenoBanue pa3nenoB u Tem ayAUTOPHOMN OLIEHOYHOTO HIUA
BCETO .\ |CaMOCTOSTENb
(KOHTaKTHOW) | . CpencTBa
HOM pabOTHI
paboThHI
Pa3nea 1.Ananuruyeckas 3amaua OIlK-1
reoMeTpus W JIMHeilHas ajaredpa (mpakTHUyeckoe -
1.1. AHanuTH4YeCKast TEOMETPHS Ha 1 7 3a/IaHKE), TECT,
TUTOCKOCTH M B TPOCTPAHCTBE co0eceloBaHue,
1.2. DnemeHTHI TUHEHHOM 10 1 9 KOHTPOJIbHAS
anreopsl pabora
Paznen 2. ludpepenunanbuoe 3anaua OIlK-1
36 6 30 OIIK-7
UCYHCIEHHE (mpakTHUeckoe -
2.1. llpegen dbyHKIIMU 12 2 10 3a/laHue), TecT,
2.2. Ilpon3BoaHas 12 2 10 co0eceloBaHue,
2.3. IlpunioxeHust TpOU3BOIHOM KOHTPOJIbHAS
12 2 10
paborta
Pa3nea 3. UnTerpanbHoe 3anaga OIIK-1
36 6 30 OIIK-7
HCYHCJIEHHE (mpakTHueckoe
3.1. Heonpenenennsiit uarerpan |18 4 14 3a/1aHKe), TECT,
3.2. OnpenencHHbIN HHTErpal 18 2 16 cobecel0BaHUE,
KOHTPOJIbHAS




paborta
Paznen 4. IluddepeHnuaibubie 30 6 24 3amava OIIK-1
YPaBHeHHS (mpaxtnyeckoe | OHK-7
4.1. IuddepenmanbHeie 20 4 16 3a/1aHKe), TECT,
ypaBHEHHUS [IEPBOTO MOPSJIKA co0eceoBaHue,
4.2. TuddepennmanbHbie 10 9 8 KOHTPOJIbHAS
YpaBHEHHUS BBICIIUX MOPSIIKOB paborta
Paznen S. Teopusi BepositHocreii (14,7 |4 10,7 OIIK-1
5.1. OCHOBHEIE TIOHSATHS U OIIK-7
TeopeMBl 6 1 5 (mpakTHUyeckoe
3a/1aHKe), TECT,
5.2. IlocnenoBarenbHOCTD
HE3aBUCHUMBIX UCTIBITAHUN > 1 4 cobecenosare,
5.3. CnyuaiiHble BETUYHHBI U UX KORTPOILHAA
ye 37 |2 17 pa6ora
YHCIIOBBIE XapaKTEPUCTUKHU
KonTpounb OIIK-1
9,3 0,3 9 DK3amMeH
(caMoCTOATE/IbHASI/ KOHTAKTHAS) OIIK-7
HToro 3a cemectp 144 24,3 110,7
Ilpumepnulii nepeuens oyeHOUHBIX CPEOCME 011 MEKYULEe20 KOHMPOJIA YCHEBaeMoCmu
Ne | HanmenoBanue | Kparkas XxapakTepHCTHKa OLIEHOYHOT'O CPEICTBA [IpencraBinenue
/Tl | OLEHOYHOTO OLICHOYHOT'O
CpencTBa cpencTra B GoHJIE
1 3anaya CpencTtBo OICHKHM yMEHHsI MPUMEHSATh moiydeHHble | Kommiekt 3amau u
(IpaKkTUYECKOE | TEOPETUYCCKHE 3HAHUS B MPAKTUICCKOW CUTYaIIUH. 3a/laHui
3a/laHue) 3amaua (3amaHue) JOJDKHA OBITh HampaBlieHa Ha
OIICHUBAHHE TEX KOMIICTCHIIUN, KOTOPBIC ITOJIEKAT
OCBOGHUIO B JJAHHOW AMCUMILTUHE, JOJKHA COAEPKATh
YETKYI0 WHCTPYKIIMIO TIO0 BBITOJIHCHUIO WA aJITOPUTM
JICHCTBUH.
2 CobecenoBanue | Cpencto KOHTPOJIS, OpTaHU30BaHHOE kak | Bompocsr o
crienuanpHas Oecena mpernojaBaTeis ¢ OOydaronuMcs | TeMam/pas3aenam
Ha TEeMbl, CBSI3aHHBIE C W3Y4aeMOH NUCUUIUIMHON, W | AUCUIUIUINHBI,
paccuMTaHHOEe Ha BBIICHEHHWE oObeMa 3HAHUWH | MPEJCTABICHHBIC B
oOyJarolerocsi 1Mo OMpeAeNeHHOMY pa3liely, TeMme, | IPUBS3Ke K
npobieme u T.I1. KOMTIETSHIIHSIM,
MIPETYCMOTPEHHBIM
PII/]
3 Tect Cucrema CTaH/IaPTU3UPOBAHHBIX 3ananuii, | GoHp TECTOBBIX
TTO3BOJISTIOIIIAS ABTOMATHU3HPOBATH POLIEAYPY | 3aJaHUN
W3MEpEHUs YPOBHSI 3HAHUHM M YMEHHI 00yJaromerocs.
4 KoHTtponbHas CpencTBo NMpoBEpKH YMEHHMM NPUMEHATH MoJdydeHHblEe | KommuiekT
pabota 3HAHUS ISl PEUIeHHs 3aJay OMPEAENIEHHOTO THUIA MO | KOHTPOJIbHBIX
TEME WIIH Pa3Jieny 3aJaHAN 1o
BapHaHTaM

4.2. Copeprxanue JMCHUILIMHBI IO pa3aeiam

Pa3nes 1.AHanuTH4YecKasi reoMeTpHs U JIMHeHHas anredpa
Hesn - npuoOpeTeHHE TEOPETUYECKMX M MPAKTUYECKUX HABBIKOB METOJOB AHAIMTUYECKOHN
T€OMETPHH Ha INIOCKOCTH U B POCTPAHCTBE; TMHEWHOM anreOphl.
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3agaum — Hay4uTh CTYJEHTA BIaJe€Th METOAAMHU PELICHU 337a4 aHAJTUTUYECKON T€OMETPUN U
JIMHEWHOH anreOpshl.

Ilepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

1.1. AnanuTu4eckas TeOMETPHUSHA IUIOCKOCTH U B IPOCTPAHCTBE.

VYpaBHEHUs TUHUI HA TIOCKOCTU. Pa3zinnyHble GOpMbI ypaBHEHUS MPSMON Ha MIIOCKOCTU. YTOJ MEXKIY
npssMbiMU. PaccrosiHue oT Touku 10 npsiMoil. KpuBble BTOpOro mopsiika: OKpPYXKHOCTb, JIUIUIIC,
runepOoma, napadosia. YpaBHeHus IIIOCKOCTH U TIPSIMOM B MPOCTPAHCTBE. YTOJI MEXIY IIIOCKOCTAMHU. YTOI
MCXKAY MPAMOU U MIIOCKOCTBIO.

1.2.31eMeHThI TMHEWHOH anreopshl.

OmnpenenuTenn BTOPOTO U TPETHETO MOPSIKOB, UX CBOMCTBA. AnreOpanyeckue JOMOTHEHUS U
MUHOpPBL. Omnpenenuren N-ro nopsjaka. BeluuciaeHue ompenenuTesns €ro pasjioKEeHHEM IO CTPOKE
(cTonbiry).

CucteMbl JBYX M TpeX JMHEWHBIX ypaBHEHUU. MarpuuHas 3amucCh CHUCTEMbI JIMHEWHBIX
ypaBHenuil. [TpaBuiio Kpamepa. Cucrema nuHeMHbIX ypaBHEHUH ¢ N Hen3BecTHbIMU. Meton ["aycca.
Martpuubl, neiictBus Hax HUMU. OOpaTHas MaTpHUIa.

Paznen 2. InddepennuanbHoe ucuncjieHne

Hesn - mnpuoOpeTeHHE TEOPETUYECKHX M MPAKTHYECKUX HAaBBIKOBIAU(PEpEeHIMPOBAHUS
GbyHKIH.
3agauMm — HayuyuTh CTYJCHTa BIAJCTh TEXHUKOW audQepeHnnpoBanus (QyHKIUH u ee

IIPUMEHEHHUS [TPU PELICHNN SKCTPEMAIIBHBIX 3a7au.

Ilepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

2.1.Ilpenen GpyHKIUH.

UucnoBas mocieqoBaTeqbHOCT U ee mpezen. CyliecTBOBaHME Tpelena MOHOTOHHOM
orpaHudeHHON mnocnenoBaTenbHOCTH.IIpenen ¢yHkuum B Touke W B OeckoHeuHocTH. IlepBblif u
BTOpOI 3aMeuarenbHble npezenbl. CBoiicTBa npenenoB pyHkunu.beckoHeuHo Manble BeaMuuHbI. X
cBoiicTBa. CpaBHEeHUE OECKOHEYHO MaJbIX.

2.2. IlponsBoaHas.
3agaun, TOPUBOIAIIME K TMOHATHIO NpOU3BOAHOM. OrmpenencHue Npou3BOAHONW. Ee reoMerpudeckuii u
mexannueckuii  cmeicinllpaBuna  nuddepennupoBanus  ¢pyHkuui.  IIpom3BogHBIE  OCHOBHBIX
anieMeHTapHbIX (yHKIMHA. IIpousBogHas ciaoxHON M oOpatHoi (yHkMH. IIpon3BoIHBIE BBICIIMX
MOPSIIKOB.  3a/layy, MPUBOJANIME K TOHATHIO Mpou3BogHON. Omnpenenenue mnpousBogHou. Ee
TFEOMETPUUYECKUN U MEXAHUYECKUI CMBICII.

[TpaBuna nuddepenuupoBanus ¢pyHkiuil. [Ipon3BogHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIH.
ITpousBosHas crnoxxHOU 1 00paTHOM QyHKIMH. [IpoU3BOIHBIE BHICIINX MOPSAIKOB.

2.3. IlpunoskeHust MpOU3BOIHOM.

VYciioBUsIT MOHOTOHHOCTH (YHKUMH. OKCTpeMyMbl (YHKIMHM, HEOOXOIUMOE YCIIOBHE.
Hocratounsle ycinoBusi. OTbiCKaHMe HauOONBIIETO M HAUMEHBIIEro 3HAYeHUH (QYHKIUH,
middepennupyemoir Ha otpeske.MccnenoBanue BeiykiocTd rpaduka ¢ynkuuu. Touku meperuoa.
AcumnrtoTsl rpaduka ¢pyaknun.O0mas cxema ucciieoBaHus (PyHKIIUU U TIOCTPOCHHUS ee rpaduka.
YpaBHeHHE KacaTeJIbHOU K KPUBOM B JAHHOU TOYKE.

Pa3nen 3. UHTerpasibHoOe HCUUCIEHHE

Heau - mpuobpeTeHrne TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB HHTETPUPOBAHUS () YHKITUM.

3agauu — Hay4uTh CTYJEHTA BIAJCTh TEXHHKOW WHTETPUPOBaHUS (QYHKIUN M MPHIOKESHUN
MHTErpajbHOIO UCUHUCIICHHUSI.

ITepedyenb y4eOHBIX 2JIEMEHTOB pa3jeJia:

3.1. HeonpeneneHHbIN HHTETPAT.

[TepBoobOpasnas. HeonpeneneHHbIi HHTETpal, ero cBoiicTBa. Tadnuia OCHOBHBIX HHTETPAJIOB.
HNHuTerpupoBanne 3aMeHOW TEPEeMEHHOW W MO dYacTsaM. VHTerpupoBaHHME pPAIMOHAIBHBIX IPOOECH.
WuTerpupoBanue BBIpAXKEHUH, COAEPIKALIMX TpPUTOHOMETpuueckue ¢yHKuuu. HHTEerpupoBaHue
HEKOTOPBIX UPPALMOHATIBHBIX BBIPAKEHUU



3.2. OnpeneneHHbIi HHTETpal.

3amauun, TPUBOJISIIKME K MOHATHIO ONpeseneHHoro narerpaia. ®opmyna Herotona-Jleiioauna,
ee MpPUMEHEHUE JJI BBIYUCIICHUS OINPECICHHBIX WHTErpagoB. MeTOoIbl BBHIUMUCICHUSI OMPEIECIECHHOTO
HMHTerpasia 1mo (GopmyiiaMm HpsIMOYTOJLHUKOB, Tpamenuii, Cumiicona. HecoOCTBEHHbIE WHTErpalibl C
OCCKOHEYHBIMU TIPEJIeIIAMH U OT HEOTPAHHUEHHBIX (YHKIIHI, UX OCHOBHBIE CBOWMCTBA.
[IpunoxxeHue onpeneseHHOTO HHTErpaa.

Paznea 4. Iuddepennuaibubie ypaBHEHUS

IHenrm - mnpuoOpereHHEe  TEOPETHMUECKUX M IPAKTUYECKMX  HABBIKOB  PELICHUS
mudepeHInaTbHBIX YPaBHEHUH.

3ajgaum — HAy4YUTh CTYJEHTA pemarh AudQepeHraibHble YpaBHECHHUS Pa3InYHBIX TOPSIKOB.

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jeJa:

4.1. IudpdepenunanbHbie ypaBHEHHUS IEPBOTO MOPSIKA.

3anauu, npuBojsAue K auddepeHuuanbHbIM ypaBHeHUsAM. [luddepeHnnanbHble ypaBHEHUS
nepBoro nopsiaka. [lonsarue o6 obmemM u yacTHOM pemieHuH. MHTerpampHble KpHBble. HagampHble
ycaoBus. JuddepeHuuanbHble YpaBHEHUS € pa3lesOLUMMHUC HepeMeHHbIMH. OaHOpOJHBIE
middepeHraibHbIe ypaBHEHHS; THHEWHbIE U depeHnanbHbIe ypaBHEHHUS.

4.2. Tuddepennmanbuble ypaBHEHUS BBICIIUX MOPSIIKOB.

[Tonsitue o muddepeHIaIbHbBIX YPaBHEHUIX BBICIINX MOPAIKOB, OOIIee U YaCTHOE pEeIIeHHS.
Juddepenunanbaple ypaBHEHUs BTOPOTO MOPsAKa, JOMYCKAIOLIME MOHWKEHNS OpsiIKa.

JIuneiinple ogHOpOAHBIE MU (depeHITnalbHbIe YPaBHEHUsT BTOPOro mopsiaka. CBOWCTBA MX PEUICHUN.
JIuneitHo-He3aBUCcUMBbIe petieHus. CTpyKTypa oOLIero peieHus.

Jlunelinple ogHOpOAHBIE AU(QepeHInaNbHbIE YpaBHEHUS BTOPOTO TOPSIKA C IMOCTOSHHBIMH
kodpduuuenTamu. XapakTepucruyeckoe ypaBHeHue. 3anuch. CTpykTypa oOIIEro pereHus
JIMHEIHOTO0 HEOJHOPOAHOrO ypaBHeHHs. Teopema HajoxeHHS. MeToa Bapualuu MPOU3BOJIBHBIX
NOCTOSIHHBIX. OTBhICKAHWE YACTHBIX pELIeHUH JHMHEHHBIX Ju(QepeHINaIbHbIX YpaBHEHUH C
MIOCTOSIHHBIMM KO3(Q(QUIIMEHTaMHU B CJIy4ae CIELHMAIbHBIX MPaBbIX YacTed ypaBHEHHsS (MHOTOYJIEH,
Aekx, Acosnx+Bsinnx,).

Pa3pnen S. Teopusi BeposiTHOCTEH

Hean - npuoOpeTeHrne TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB MPU M3YUEHUH CIIy4alHBIX
SIBJIEHUW U MPOLIECCOB.

3agaunm — HAY4YUTh CTYJIEHTA HCIIOJIB30BaTh METOJbl TEOPHUH BEPOSTHOCTEW IMPHU HU3YyUEHUU
CIIy4alHBIX IIPOLIECCOB.

ITepeyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

5.1. OCHOBHBIE IOHATHUS U TEOPEMBI.

OcHoBHble OHATHS U TeopeMbl. [Ipenmer Teopun BeposiTHocTel. Knaccudukamus coObITHIA.
[IpocTpaHcTBO dyeMEHTapHBIX COOBITUH. Anrebpa coObitwif. [loHsATHE CllydallHOTO COOBITHS.
OTHOCHUTENBHBIE 4YaCTOTBL. 3aKOH YCTOMYMBOCTM OTHOCHTENBHBIX dYacToT. Kiaccuueckoe wu
rEeOMETPUUECKOE OlpesiesieHre BepossTHOCTU. Onpenenenne ycaoBHOW BeposiTHOCTH. HesaBucumoctsb
coOprTuit. Teopema o momHOM BeposTHOCcTH. Dopmyiibl baiieca.

5.2. IlocnenoBaTenbHOCTh HE3aBUCUMBIX HCTIBITAHUH.

[TocnenoBarenpHOCTP HE3aBUCHUMBIX MCHBITaHWM, cxeMa bepHymm. [IpenensHbie Teopemsl
Myaspa-Jlamnaca u ITyaccona.

5.3. CayvaiiHble BEIMYMHBI U UX YHCIIOBBIC XapaKTEPUCTHKH.

JIMCKpEeTHBIE U HENIPEPBIBHBIE CIIyYaliHbIEC BEITUYNHBI.

JluckpeTHble ciay4daliHble BelW4YUHBL. PAn pacnpeneneHus. @yHKUUs paclpeieseHus, €€ CBOMCTBA.
MareMaTtnueckoe OKHJAaHUE M JUCIEPCUS NHUCKPETHOM CIIydalHOM BeNW4YMHBL. — HemnpepbiBHbIE
ciydaiiHble Benn4yuHbl. DyHKIMA pacnpencieHus, INIOTHOCTH PacHpeleNeHHs, UX B3aUMOCBS3b U
cBoMicTBa. MaTeMaTnyeckoe 0’KMIaHUE U JUCIIEPCUS HEIIPEPBIBHOM CIIy4YallHOM BEJIMYHHBI.

3aKkoHBI pacnpeiesieHus CiaydalHbiX BennunH. HopmanibHOE pacnpeneneHue, ero CBOWCTBA.
[lonatue o pasznuuHblX (opmax 3akoHa Oonbiux uyuced. Teopembl bepuymmun u YeOsbiesa.
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IlenTpanbHas npenenbHas Teopema JIdamyHosa

5. OueHoYHbIe MATEPHAJIBI IO TUCHUILIUHE

OHGHO‘IHBIG MaTC€pHralibl 10 JUCHUIIIIMHE IIPCACTAaBJICHEBI B BUIC (bOHI[a OLCHOYHEIX CPEACTB.

6. MaTepuajibHO-TEXHHYECKOE H YUeOHO-MeTOInYeCcKoe oOecnevyeHue TUCIMITHHbI

6.1 IlepeyeHb y4€OHO-METOANYECKOr0 00ecneYyeHus N0 JUCHUILINHE

No | ABTOp, Ha3BaHUE, MECTO W3/IaHUS, U3AATEIILCTBO, T'OJ1 U3/IaHUSI, KOJIMYECTBO CTPAHULL, PEXKUM
/a JOCTYyTIa
JIerukun B.H. Bricmas matemaruka. /B.H. JIprukun. Yue6.mocobue. — M.: PITA3Y, 2011. —
1 |330c.
https://search.rsl.ru/ru/record/01004975137
JIsrukun B.H. MaremaTuueckuii ananu3 B 3ajja4ax 1 ynpaxHeHusx: Yde0.mocooue. /B.H.
2 | JIeruxun, B.A. Kammurtonosa.—M.: PI’A3Y, 2013.-262 c.
https://search.rsl.ru/ru/record/01006706425
6.2 IlepeyeHb y4eOHBIX U3AAHNI, HEOOXOAUMBIX JIS1 OCBOCHH S JUCHUIITHHBI
[TeuatHple yueOHbIe M31aHus B OuOIMOTeYHOM (hOHIE
KommuectBo
Ne ABTOp, Ha3BaHKE, MECTO U3JIaHUS, U31aTEIIbCTBO, TOJ] U3/IaHUS, KOJUICCTBO
wn J—— 9K3EMILISPOB B
ouonmoTexe
1 Bricmias wmartemaruka: yue6. / B.C.Ilumawye. - 10-e wu3a..ctep. - M.: 35
" | Beici.ak., 2010. - 480c.
Beiciias marematuka B 3ajadax: yue6.mocodue / B.H. JIbrukus. - M.: PA3Y,
2. 47
2009. - 295c.
3 Beicias matemaruka: yde6.mocobue / B.H. JIbrukun. - M.: PI'A3Y, 2011. - 53
330c.
4 Boiciias  matemartuka (3ajayHuK): KH.M3 S5-tu 4. / P.M.AcnanoB u 5
np.;nopo6m.pen.A. M. Hiwknukosa. - M.: Ilpongo, 2017.
AHanmuTHYeCKass T€OMETPHs,BeKTOpHasanreopa,inHeiiHasanreOpa B 3a1auax u
5 |ynmpaxnenusix: yueO.nocobue / B.H. Jlbrukun, B.A. KanurtonoBa. - M.: 51
PI'A3Y, 2014. - 151c.
Jlexiuu ¥ MpakTUYECKUE 3aHATHUS 10 BBICIICH MaTeMaTuke: yued.mocodue s
6 |By3os / B.H.JIprukun,B.A.Kanutonosa,A.A.MyxanoBa. - M.: IIponmo, 2017. : 5
U.1.-2017. - 251c.
DNeKTpOHHBIE yUeOHbIC U3IaHUS B JIEKTPOHHO-OMOMMoTeuHbIX cuctemax (9bC):
Ne ABTOp, Ha3BaHUE, MECTO MU3JAHUS, TOJ CcpuTka Ha yueGHOe H3nanme B 5C
n/m W3/1aHMS], KOJIMYECTBO CTPAHMI]
OcHoBHas
JIerukun B.H. Jlekiuu n npakTuyeckue
3aHSATHH 110 BRICIICH MaTeMaTuKe: YdueOHoe
1 | moco6ue mis By3oB./ B.H. JIbrukun, B.A. https://search.rsl.ru/ru/record/01008923525

Kanuronosa, A.A. MyxaHnosa.: «lIporao»,
2017.



https://search.rsl.ru/ru/record/01004975137
https://search.rsl.ru/ru/record/01006706425
https://search.rsl.ru/ru/record/01008923525

MyxanoBa AA, Myxanos CA.
2019. 3agayHUK-TIPAKTUKYM IO TEOPHU

2 | BeposTHOCTEH. YueOHOE https://ebs.rgunh.ru/index.php?q=node/5045
nocobue [DnekTpoHHbI pecypc] — M.:«llepo»,
2019. — 124 c.
JlomoaHUTEIbHAS

Hemunouub.I1.,KpaTkuii Kypc BbIcIIEi
MaremMatuku: Y4eo.mocobue mis By3os. /b.I1. | https://koha.lib.tsu.ru/cgi-bin/koha/opac-

3 Hemunosuy, B.A. KynpsBues.— M.: Actpenb; | detail.pl?biblionumber=143750
«ACT», 2007.
JIerukunB.H. AHanutruueckas reoMeTpusi;
4 3?{‘;%"111’;‘2‘36?;3%’%JE‘EE;;”};‘T‘SP&‘ https://search.rsL.ru/ru/record/01006808636
Kanuronosa.—M.: PI'A3Y, 2014.-151 c.
6.3 IlepeyeHbITIEKTPOHHBIX00PA30BATEIbHBIXPECYPCOB
Ne JIEKTPOHHBIN Hoctyn B DOP (cerb UHTEpHET, JT0KAJIBHASA CETh,
n/n o0pa3oBaTe/ibLHbBII pecypc aBTOPHU30BAHHBIN/CBOOOIHBIN J0CTYI
[k BUI€OIEKIMI 110 BBICHIENH MaTeMaTuKe — aBTop Aoll. JIerukud B.H.
1 | [IpousBoaHas GyHKIIUU https://www.youtube.com/watch?v=QqNO0rL88ubg&inde
x=1&list=PL7D808824986EBFD6
2 | HeomnpeneneHHbIH HHTETpal https://www.youtube.com/watch?v=Z1i5rTJ0JJQ&index
=4&Iist=PL 7D808824986EBFD6
3 | uddepennmanbabie ypaBHEHUS https://www.youtube.com/watch?v=BTIPeclzul8&index
=13&list=PL 7D808824986EBFD6

6.4 CoBpemeHHbIe IpodeccoHaIbHbIE 0a3bl JAHHBIX, MH(QOPMAILHOHHBIE CTIPABOYHbIE CHCTEMbI
1 JIMICH3HOHHOE NIPOrpaMMHoOe o0ecrnedeHne

CoBpemenHnble npodeccHoHaIbHbIe 0a3bl JaHHBIX, MHGOPMALMOHHbIE CIPaBOYHbIE
CHCTeMbl, HH(QPOBbIC IIEKTPOHHbIC OMOIMOTEKHM M JApYyrue JJIeKTPOHHbIC 00pa3oBaTebHbIC
pecypchl

1. JloroBop o0 mojaKIOYeHMH K HamnuoHanpHONW  2J€KTpOHHOM  OuOIMoOTEKE WU
MpeA0CTaBICHUH JocTymna K o0bekTam HammonansHoit snektponHoi 6ubimotexku Nel01/HDb/0502-it
oT 26.02.2020 5 et ¢ mpoJoHTanueu

2. Cornamenue o 6ecruiaTHoM TecToBoM JocTyme K Polpred.com. O630p CMU 27.04.2016
06eccpouHo

3. Cornamenue o 6ecrutaTHOM TecToBoM focTyme K Polpred.com. O630p CMU 02.03.2020
0eccpouHo

4. NndopmannonHo-cnpaBoynast cuctema «lapant» — URL: https://www.garant.ru/
WNudopmannonHo-cripaBoyHas cucrema Jlumensnonustit forosop Ne 261709/0I1-2 ot 25.06.2021

5. «Koncynperant [Tmoc». — URL: http://www.consultant.ru/ cBOOOHBIN TOCTYTI

6. DnekTpoHHO-0MOIMOTeuHast cuctema AgriLibhttp://ebs.rgunh.ru/ (cBUmETENHCTBO O

rocy/lapcTBEHHON peructpauuu 6a3sl qaHHbix Ne2014620472 ot 21.03.2014).

JocTtyn K 3JeKTpOoHHOH HHGOPMAIMOHHO-00pa3oBaTeIbLHOI cpeae, MH(OPMAIMOHHO-
TeJIEKOMMYHHUKAIMOHHOM ceTu « UHTEepHET»

1. Cucrema aumcraHuuoHHoro oOydenuss Moodlewww.portfolio.rgunh.ru  (cBoGomHO
PACIPOCTPAHSIEMOE)
2. [lpaBo wucnonw3oBanust mnporpamm aiasi  IOBM  MirapolisHCM B cocraBe

(GyHKIIMOHATBHBIX OJI0OKOB U MonyJnel: BupTyanbHas koMHara.
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http://ebs.rgazu.ru/index.php?q=biblio/author/6046
http://ebs.rgazu.ru/index.php?q=biblio/author/6047
http://ebs.rgazu.ru/index.php?q=node/5045
http://ebs.rgazu.ru/index.php?q=node/5045
https://ebs.rgunh.ru/index.php?q=node/5045
https://koha.lib.tsu.ru/cgi-bin/koha/opac-detail.pl?biblionumber=143750
https://koha.lib.tsu.ru/cgi-bin/koha/opac-detail.pl?biblionumber=143750
https://search.rsl.ru/ru/record/01006808636
https://www.youtube.com/watch?v=QqN0rL88ubg&index=1&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=QqN0rL88ubg&index=1&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=ZIi5rTJ0JJQ&index=4&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=ZIi5rTJ0JJQ&index=4&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=BTlPec1zul8&index=13&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=BTlPec1zul8&index=13&list=PL7D808824986EBFD6
https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgunh.ru/
http://www.portfolio.rgunh.ru/

3. VHHOBaIIMOHHAs CHCTEMa TECTUPOBAaHUS — MPOrpaMMHOE obecreueHne Ha IuaTdopme
1C (Hdoroop Ne K/06/03 ot 13.06.2017). beccpouHbIi.
4. OOpazoBaTelbHBII WHTEPHET — MOpTan YHHBEpCcUTeTa BepHaICcKOro (CBHIETEILCTBO O

perucTpanuu cpeactsa MaccoBbix nHGopManuu i1 Ne ®C77-51402 ot 19.10.2012).

JIuueH3noHHOe U CBOOOJIHO PACIIPOCTPaHsieMOe MPOrpaMMHOe o0ecriedeHue

1. OpenOffice -  cBoOoxHbli  makeT  OQUCHBIX  NPWIOKEHHH  (CBOOOIHO
pacrnpocTpaHsieMoe)

2. linuxmint.com https:/linuxmint.com/ (cBOGOAHO pacpocTpaHIeMoe)

3. DOnekTpoHHO-OnOMoTeunass cucrema AgriLibhttp://ebs.rgunh.ru/ (cBHAETENBCTBO O
rocy/lapcTBeHHOW peructpanuu 0a3bl gaHHbIX Ne2014620472 or 21.03.2014) coOCTBEHHOCTH
YHUBEPCUTETA.

4. Odummansaas crpanuna PI'BOY BO MCX P® «Poccuiickuii ToCyaapCTBEHHBIN

YHHUBEPCUTET HapoAHOro xo3sicTtBa umMmeHu B.M. Bepnanackoro» https://vk.com/rgunh.ru (cBoGogHO

pacrpocTpaHseMoe)

5. [Hopran ®I'BOY BO MCX P® «Poccuiickuii rocyaapCTBEHHbI YHUBEPCUTET
pacrpocTpaHsemoe)

HApOOHOIrO  Xxo3sgiictBa  umeHun  B.I.
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AHTHBUpYCHOE mporpaMmMHOe obOecrieueHue Dr.
(CyOnuuensuonnbiii joroop Nel3740 Ha mepenady HEHUCKIIOUUTENBHBIX IIPaB HA MPOrPaMMBbl IS

OBM ot 01.07.2021).

Bepnaackoro»

(cB0OOIHO

6.5 IlepeyeHb y4eOHBIX ayIMTOPHIi, 000PYI10BAHUS U TEXHUYECKHX CPeACTB 00yUeHHs

Y4eOHast aymuTopusl Al NPOBEJACHUS JEKIMOHHBIX 3aHITHHA
(motounas). Crenuanu3upoBaHHas MeOesb, TOCKa MeNoBasd,
MIEPCOHAIBHBIM KOMIIBIOTEP B COOPKE C BBIXOJIOM B MHTEPHET,
MPOEKTOP, 3KPaH HACTEHHBIN.

143900, MockoBckas 00nacth, r. banammxa, yir.
IOnnyca ®@yuuka 1.1, kab. 203

IInomans nomenienus 75,7 KB. M.

Ne norexuudeckoimHBeHTapu3aun213, stax 2

ITomemienne s camocroaTensHOW paboTel. IlepcoHanbHbIE
KOMIBIOTEPHI B COOPKE C BBIXOJIOM B HHTEPHET.

143907, MockoBckas obnacts, T. banammuxa, yi.
mocce DHTY3UacToB, A. 50, yuTaibHbIN 3a71
ITnomane nomenienus 497,4 kB. M.

Ne o TexHMYecko# nHBeHTapm3anuu 177, stax 1

ITomemienue TSt CaMOCTOSITEIbHON paboTHI.
Crenpanu3upoBaHHas MeOelb, IEPCOHAIBHBIE KOMIBIOTEPHI B
cOOpKE C BBIXOZOM B HHTCPHET.

143900, MockoBckas 00sacTs, T. banamuxa, yi.
IOnnyca ®yuuka 1.1, kab. 320

[Tnomane nomenienus 49,7 kB. M.

Ne motexHmyeckoMUHBeHTapU3anMU313, stax 3

Y4eOHas ayautopus As y4eOHBIX 3aHATHH 00ydaromuxcsi u3
gyucna naBanuaoB u jun ¢ OB3. Crnenmanm3upoBaHHas MeOelTb.
ABTOMAaTH3UpPOBaHHOE pabodee MeCTO I HHBAJIHJIOB-
KOJIICOYHUKOB C KOPPEKIIMOHHOW TEXHUKOW W WHAYKIIMOHHOU
cucremoii OnCuc 290; ABTOMAaTH3MpOBaHHOE pabouee MecTo
UL CNa0OBUIAIIMX W HE3PAYMX  MOJB30BaTeliell  co
CTaIMOHAPHBIM BHIeoyBenuunTeaeMInCuc 29 ON;
ABTOMaTH3UPOBaHHOE pabodee MeCTO IS CIAOOBUISMIINX H
HE3PsIuX 0JIb30BaTeNei c MOPTATUBHBIM
BuaeoysennuuteaemOnCuc 207 CF; ABTOMaTH3MpOBaHHOE
pabodee MecTo JUIS CIIA0OBUASIINX M HE3PSAUUX MOJIb30BaTEICH
¢ umraromedt wmammHOM OnCuc 207 CN;AnmapaTHbIi
KOMIUIEKC ¢ (YHKIUEH BHUICOYBCIMYCHUS W UTCHHSA JUIA
C1aboBHIINX U HE3psuuX mosb3osateneid DnCuc 207 OS.

143907, MockoBckas o0nacts, r. bamammxa, yi.
mocce DHTy31acToB, 1. 50, kad. 105

ITnomans momerienus 52,8 KB. M.

Ne o TexHUYeckoi nHBeHTapm3anuu 116, stax 1
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https://linuxmint.com/
http://ebs.rgunh.ru/
https://vk.com/rgunh.ru
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIXKETHOE OBPA30BATEJIBHOE YUPEX/IEHUE
BBICIIET'O OFPA3OBAHMS MUHUCTEPCTBA CEJILCKOI'O XO3SIMCTBA POCCUMCKOM
OEJIEPALIN
«POCCUMCKH T'OCYJAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O XO3SIHCTBA
NUMEHMU B.A. BEPHAJICKOI'O»
(YuuBepcuter BepHajackoro)

DoH/1 OLIEHOYHBIX CPEACTB IJIfA NPOBEAeHHs TEKYILEero KOHTPOJISI M POMeKYTOYHOI
arrecTanuu 00y4alommXxcs 1o AuCuuIInHe

Bobiciiasi MaTemMaTHKa

Hanpasnenue noarorosku: 35.03.04 Arponomust
HanpaBnennocts (mpoduiib) nporpammsel: ArpoOu3sHec
KBanudukanus: 6akanasp

®dopma oOydeHusI: 3a04HAs

banammxa 2024r.
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1.0nucanue nmokasareJeii u KPUTEPUEB OCHUBAHUA IIJIAHUPYEMBIX pe3yJbTaToB Oﬁy‘leﬂlflﬂ mo y'leﬁHOﬁ AUCIHHUIIJINHE

Konn HNuauxarop chopMHUPOBAHHOCTH HanmenoBanue
HAaVMEHOBAaHUU KOMIIeTeHIH i VYpoBeHb ocBoeHUs ™ [Tnanupyemble pe3yabTaThl O0y4eHUs OLIEHOYHOT'O
KOMIIETECHLINI CpEICTBa
OIIK-1. CnocoGen | 3HaTb: OCHOBHBIE IIOHATHA M METOMBI 3HATh: MUHUMAaJIBHO JOIyCTUMBIH ypoBeHb | IIpakTHueckoe
U3y4arh, AHAJUTUYECKOM TE€OMETpUM U JIMHEUHOHN 3HAHWH, TOMYIIEHO MHOTO HETPYOBIX OIMOOK | 3amaHue
aHAJIU3UPOBATH, anreOpsl; METO/BI MaTEMaTHYECKOT0 yMeTb: IPOJEMOHCTPUPOBaHBI  OCHOBHbIE | TecT
HUCIIOJIL30BaTh aHaJIN3a; TEOPUH BEPOATHOCTEMN " YMEHUS, peIIeHbl THIOBBIE 3amadu ¢ | KoHTponbHas
OMOJIOTHUECKUE MaTEeMaTHYeCKOW  CTATUCTHKH,  0a30BBIE HerpyObIMH  OIMOKaMH{, BBHIIOJHEHH Bce | pabora
0ODBEKTHI M | MaTeMaTHYECKUE METOAbl M TEXHOJOIMH [ToporoBsrit 3aJaHus, HO HE B IIOJIHOM O0beMe
MPOLECCHI, aHaiM3a, HEoOXomuMMbIe IS pelleHus | (YIOBICTBOPUTEILHO) | BJAAeTh: WMMEETCSd MHHUMAJIBHBIA HaOOp
OCHOBBIBAsCH Ha | IOCTAaBJICHHOM 3aJia4u; MPOABJIATH BBICOKYIO HAaBBIKOB I PEHICHUA CTaHAAPTHBLIX 3aJa4d C
3aKOHAX W | CTeleHb  UX  IOHUMaHHUS, Croco0bI HEKOTOPBIMHU HEJ0UETaMU
3aKOHOMEPHOCTSX JIOKA3aTeJIbCTB YTBEPKACHUI U TEOpeM Kak
MaTeMaTU4YCCKUX, OCHOBHOU COCTaBJIAIOIIEN KOIHUTHBHOU U
(busnvecKux, KOMMYHUKAaTHBHOW (pyHKITHI
XAUMUYECKUX U | YMeTh: HCIIONB30BaTh OCHOBHBIE 3aKOHBI 3HaeT TBepao: ypoBeHb 3HaHMH B o0Beme, | [IpakTnueckoe
OMOJIOTMYECKUX HAYK | €CTECTBEHHOHAYYHBIX JOUCHUIIIINH IS COOTBETCTBYIOLIEM IIpOrpaMMe IIOAIOTOBKH, | 3aJaHue
W MX B3aMMOCBSI3SIX. | PEIIEHUS CTaHIaPTHBIX 3a1a4 B JIOMYIIEHO HECKOJBKO HErpyOBIX OIMO0K Tect
COOTBETCTBHHU c HaInpaBJI€HHOCTHIO YMeeT yBepeHHO: NpoAeMOHCTpUpoBaHbl Bce | KoHTponpHas
npodecCHOHAIBHON JAEATETbHOCTH; PEeLIaTh OCHOBHBIE YMEHHS, peEIlIEHbl BCE OCHOBHBIE | paboTta
MAaTeMaTU4YCCKUE 3ajadyd U3 Pa3JIndHbIX 3aJa4u C Hery6bIMI/I OIHI/I6K3MI/I, BBIITOJTHCHBI
oOmacTeii MaTeMaTHKH, KOTOpble TpeOyIOT BCE 3aJlaHUs B NIOJTHOM 00BbEME, HO HEKOTOPHIE
HEKOTOPOW OPHUTHMHAJIBHOCTU  MBIIUICHUS,; C HEJIOYETaMH.
MIPEACTABIIATh MAaTeMaTUYECKUE IIponBuHYTHII Biageer yBepeHHO: IPOJEMOHCTPUPOBAHBI
YTBEPXKIAECHUSA U UX J0KA3aTeIbCTBA, 3a1a4HU (xoporo) 0a30BbIe HABBIKM MPU PEIIEHUH CTaHJAPTHBIX
M UX DEILICHUs SICHO U TOYHO B TEPMHHAX, 3aJ1a4 ¢ HEKOTOPBIMH HEJJ0UETaMHU
IOHATHBIX JUIst po¢eCCUOHAIBHOM
ayJIUTOpHH, (bopMynupoBarthb Ha
MaTEMaTHYECKOM S3bIKE 3a/laddl CPEIHETO
YpOBHS  CJOXHOCTH, IIOCTaBIEHHBIE B
HEMATEMATUYCCKUX TCPMUHAX, u
UCIIOJIb30BaTh IIPEBOCXOJICTBA 3TOH
nepedopMyYIUPOBKYU 715 UX PELICHUS
Baagers: BO3MOYXHBIMH criocobamu Beicokuit HNmeer cpopmupoBasuieecs | I[Ipaktuueckoe
pelLIeHUs 3aa4 OLIEHUBAsl UX JIOCTOMHCTBA U (oTnIMUHO) cHCTeMAaTHYeCKHe 3HAHUSI: YPOBCHb 3HAHWM | 3a/laHue
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HEIOCTAaTKH; MaTeMaTH4ecKOi  JIOTHUKOH, B o0beme, cooTBeTCTByOIEeM mporpamme | Tect
HE00X0IMMOM TUTS hopmupoBaHUS MTOATOTOBKH, O€3 OITHOOK. KontponbHas
CY)XJIEHUI o COOTBETCTBYIOLIUM HNmeer copmupoBaBuieecs | pabora
npodecCHOHANBHBIM TpOOJIeMaM; TEXHUKON cucTeEMaTH4YeCcKoe yMeHue:
COCTaBJICHHS MAaTEeMaTHYECKHX  MoJeiei MIPOJIEMOHCTPHPOBAHEI BCE OCHOBHBIC YMEHUS,
THIOBBIX NpO(eCCHOHANBHBIX 3374 | peLIeHBI BCe OCHOBHBIC 33/1a4U C OTIEIBHBIMHU
HaXOJIUTh CHocoOBI ux peleHus, HECYIIECTBEHHBIMU HEJI0YETaMH, BBITIOTHEHBI
MHTEPIPETUPOBATD npoQecCHOHATBHBIN BCE 3a/1aHMsI B IOJTHOM 00BeMe.
(bm3uaeckmii) CMBICIT MOJIyYEHHOIO IMoka3zan copmupoBaBuIeecs
MaTeMaTHYeCKOro pe3ysbTaTa cucTeMaTH4YecKoe BJIajIeHHe:
NPOJIEMOHCTPUPOBAHBI HABBIKK MPU PEIICHAN
HECTaHNApTHBIX 3afgad 0e3 OommOOK ®
HEJI0YETOB.
OIIK-7. Cnocoben | 3HaTh: IPHHIUIBI TEOPUH MATEMATHIECKOM 3Haert: I[TpakTHyeckoe
IPOBOUTH CTaTUCTHKH,  CTaTHCTHYECKHX  METOIOB - METOoAbl TpOBEIEHHWS HM3MEPEHHH U | 3a/laHue
SKCIIEpUMEHTaNbHBIE | 00pabOTKH AKCMEPUMEHTAIBHBIX HaOmoneHnii B cdepe mnpodeccroHanbHOM | Tect
HCCIIEIOBAHUS W | JAHHBIXIJISIPEIICHUS 3aga4y B JeSITeITbHOCTH; Kontponbuas
UCTIBITAHUS no | mpodeccroHanTbHOHN IESTETBHOCTH. - cmocoObl  00paboOTKM ¥ TpencTaBiieHus | pabora
3aJlaHHOH METO/MKE, IKCIIEPUMEHTAIBHBIX JaHHBIX U PE3yJIbTaTOB
HAOJIIOIEHUS u WUCIIBITAHUH.
HU3MEPEHHS], Ymeer:
o0OpabaTsiBaTh u IToporossrit - TPOBOJWTH W3MEPEHUs W HAOIIOJICHUS B
HUHTEPIPETUPOBATH (ynoBnerBoputensHo) | chepe nmpodheccCHoHaTbHON NeATENbHOCTH;
SKCTIEPUMEHTAITbHBIE - o0OpabaTbIBaTh u MPEICTaBIATE
JaHHbIe, TPUMEHSSA 9KCIIEpUMEHTANBHBIE JIaHHBIE W PE3yJbTaThl
MaTeMaTHYecKue, UCIIBITAaHUI
¢duznyeckue, Buiajgeer:HaBBIKAMU TTPOBEICHUS W3MEPEHUI
¢buszuko- n HaOmoaeHui, 00paboOTKN M MPEICTABICHUS
XHUMUYECKHE, 9KCHEPUMEHTAIBHBIX JAaHHBIX W PE3yJIbTaTOB
XHUMHYECKHE, UCHBITAaHUH B  cdepe mnpodheccHOHATBHOM
OHOIIOTHYECKUE, JIeSITEIIBHOCTH
MHKpPOOHOJIOTUYECKH | Y MeTh:UCIOIb30BaTh MaTeMaTHYeCKUH 3HaeT TBepao: IMpakTnueckoe
€ METO/IbI anmapatr i 0OpaOOTKM TEXHHYECKOH | - METoAbl TpOBelIEHHWs HM3MEpeHHd U | 3aJlaHue
OKOHOMHYECKOH WHGpOpPMAIUK U aHallu3a N HaOmoneHnii B cpepe mpodeccuonansro | Tect
JIAHHBIX, CBS3aHHBIX C MPOQPECCHOHATEHON HponsuryTIit JIeSTEIbHOCTH; KontpoibHas
JESITeIbHOCTRIO JUISl PEHICHUsT KOHKPETHBIX (xopomo) - cmocoObl  00paboTKM M MpejcTaBicHus | pabora

3a71a4, MOPOBOAMTHL SKCIICPUMCHTAJIBHBIC
HCCICa0BaHUA

AKCTICPUMCHTAILHBIX JaHHBIX M PE3yIbTaTOB
HUCHBITAaHUN
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Ymeer yBepeHHo:

- TIPOBOAMTH HM3MEpEHHs M HAOIIOICHUS B
chepe npodeccCHOHATBHON ACATSITPHOCTH;

- o0OpabartbIBaTh u NpPEACTaBIATh
IKCTIEPUMEHTAJIbHBIE JIaHHBIE M PE3YNIbTAaThI
HCIIBITAaHUI

Biageer yBepeHHO:HaBBIKAMH IPOBEICHHS
u3MepeHuil u HalOmoneHudd, o0paboOTKH U
MIPE/ICTaBICHNUS YKCIIEPUMEHTAIBHBIX JTaHHBIX
U pe3yJbTaToOB  HCOBITAaHMA B cdepe
po(heCCUOHATBHON IEATEIbHOCTH

Baanern: METOJIaMU  TIOCTPOCHUS
MaTEeMAaTUYECKUX  MOJENed  TUIMOBBIX
npodeCcCHOHANBHBIX ~ 3aJad,  CO3JaeT
HOBBIC CHCTeMBbI cOOpa, oOpabaTbiBaeT 1
aQHAJIU3HUPYET MH(pOpMaLINIO pu
00pabOTKE IKCIIEPUMEHTATIBHBIX JAHHBIX
pe3yJbTaTOB UCIIBITAHUH.

Bricokuii
(oTIM9HO)

HNmeer copmupoBaBuIeecs
cHCTeMaTHYeCKHe 3HAHUS:

- METOJAbl IPOBEICHUS U3MEPEHHH U
HaOmroNleHnd B cdepe MpodeccCHOHANBHON
JeSATENBbHOCTH;

- crmocoObl 00pabOTKM ©  MpeNCTaBICHHUS
OKCIICPUMCHTAJILHBIX OaHHBIX W PE3YJIbTATOB
HCIIBITaHUI

HNmeer copmupoBaBuIeecs
CHCTEMATHYeCKOe YMeHHe:

- IPOBOJIUTH MU3MEPEHUSI U HAOIIOICHUS B
cdepe mpodeccnoHaNbHOM 1eATENbHOCTH;
- oOpabGarbiBaTb U  NIPEIACTABISTH

JKCIIEPUMEHTAJIbHBIE JTaHHbIE 51
pe3yJIbTaThl HCIIBITAHUI

IToxaszan chopMupoBasieecs
cucTeMaTH4YecKoe BJIajIeHH e:HaBbIKAMHU
MpOBEICHUs] HM3MEPEHWH U  HaOJIIOJCHUH,
00paboTKu u MPeCTABICHUS

9KCIIEPUMEHTANBHBIX JaHHBIX U PE3yIbTaTOB
UCHBITAaHUH B  cdepe mnpodheccHOHaTbHOM
JIESITENIBHOCTU

IIpakTuueckoe
3aJaHue

Tect
KonTponbHas
pabota
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2. Onucanue NIKaJ ONEeHUBAHUSA

2.1. lllkajia oneHUBaHUsI HA ITane TeKYIero KOHTPOJIsi

®opMa TeKylero OTtcyTCcTBUE YCBOCHUS IToporosslii ITponBunyThIii (xopoiwo) | Bricokuil (0TIMYHO)
*
KOHTPOJIS (HIOKE TTOPOTOBOTO) (YZIOBJIETBOPUTEIIHLHO)
Brinonnenue HE BBITIOJIHEHA WJIU BCE Pemeno 6onee 50% 3ananusi, HO Pemeno 6onee 70% BCE 3aJIaHMs PEIICHBI 03

KOHTPOJIbHON pabOThI

3aaHuA pECIICHBL
HCIIPaBUJILHO

menee 70%

3aJaHus1, HO €CTh OIINOKHU

[0)1135(310) %

2.2 llIkayia oueHUBAHMS HA TaNe MPOMEKYTOYHON aTTecTAlluu (3a4€eT U IK3aMeH)

®opma

MPOMEKYTOUHOMN Oreyrersue yesoeHHs IToporossiii (YAOBIETBOPUTEIHHO) [IponBuHyTHIi (XOpPOILIO) Bricokwuii (0TaM4HO)
P T (HPDKE TIOPOTOBOTO) p y P P Y P

arTecTalnuu

BeInosHeHe UTOrOBBIX
TecToB (He MeHee 15
BOIIPOCOB HA BAPHAHT)

Menee 51%

51-79%

80-90%

91% u Goiee
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3. TunoBble KOHTPOJIbHBIE 3aJaHUS WIN HHbIe MATEPHAJIbI, HEO0X0AUMbIe /IS OLleHKH 3HAHWI,
YMeHUil, HABBIKOB U (MJIM) ONBITA eATeJIbHOCTH, XapaKTePU3y0IuX 3Tanbl GopMUpPOBaHMS
KOMIIETEeHIHIi B Npoiecce 0CBOEHUsI 00Pa30BaTeJbHOI MPOrpaMMbl

®OH/J ONEHOYHbLIX CPEACTB AJIAA TEKYIIEI'O KOHTPOJIA
KOMILIEKT 3AJAHUMH JIJISI KOHTPOJBHOM PABOTHI no aucuumninne

CryneHTy mpeaaraloTcsi BapuaHThl KOHTPOJIBHBIX padoT, BKIIOYAONIUE TSTh 3a1anuii. Homep
BapHaHTa KOHTPOJBHON pabOThI OMpeeNseTcs NperojaaBareieM. TemMaTHKa KOHTPOJBHBIX padoT
copMHpOBaHa TIO TPUHIUITY COYETAHHS TEM JAMCUUILUIMHBL HamucaHWio KOHTPOJILHOW pPabOTHI
JOJDKHO TIPE/IIECTBOBATh M3yUeHHUE JICKIIMOHHOTO MaTepuaia, pelieHUe 3aJaHui Ha MPaKTUICCKUX
3aHATUSX M B MPOIECCE CAMOCTOATENBHOM padoOThl. [ yCHemrHoro BBIIOJHEHUST KOHTPOJILHOU
paboTel HEOOXOIUMO O3HAKOMHUTBLCS C JIUTEPATYpOM, CIMCOK KOTOPOW JaH B pazzaeie 6 paboueid
nporpammsl «IlepedeHb OCHOBHO# U JONIOJHUTEIBHOM JTUTEPATYPhI».

BAPHUAHT -1

3agaua 1. CoctaBuTh ypaBHEHUE MPSIMOU, MPOXOAAIIEH uepe3 TOUKyA(2; 3) ucocTaBisIonIel ¢ 0Chio
Ox yron 45°.

3 2.C 24— 3B M—0123—43_
agava 2. CoctaBUTh MaTpULLy , €CIIMA = 17 3'%% 0 5 &)

. 3 2
3anaua 3. Haiit nuTepBans Bospactanus i yossanns Gpynxman Y = X~ +3X° +3X.
o 3 \/_ 6
3agaya 4. BeluncinTh HEONIPEAEIECHHBINA HHTETPAIl J A" =X+ — dx.
X

3agaua 5. BeposTHOCTH BCXOXkecTH ceMsiH MieHulbl paBHa 0,9. KakoBa BeposITHOCTB TOTO, UTO U3
YETBIPEX MOCESIHHBIX CEMSH B30MAYT HE MEHEE Tpex?

BAPUAHT -2

3amaua 1. Hanucath ypaBHEHHUE psMoid, poxosineit yepe3 Touku A(4; 3) u B(16; -6).

3 5 7 1 2 4
3agaua 2. Haiitu cymmy matpun A =2 -1 O|lu B=| 2 3 2|,
4 3 2 -1 0 1

3apava 3. MccnenoBares Ha 9KCTpeMyM QYHKIHMIO Y = x4 +2x2 +3.
2x%dx
8x®-5"
3apava 5. BepositHocTh TOTO, uTO AeTans npoiwia npoepky OTK pasna 0,8. HaiiTu BeposiTHOCT

TOTO, YTO CPE/IH IISITH CIIy9aifHO OTOOPAHHBIX JETAJICH, MPOBEPEHHBIX OKAXKETCS HE MEHEe YeThIPEX
neTaneu.

3agava 4. Beruucauts HeonpeaeneHHbIN HHTErpa _[

®OH]I OIIEHOYHBIX CPEJICTB JJIS1 TIPOMEXYTOUYHOM ATTECTAIIUU

KOMIIJVIEKT TECTOBa 151 npoMe:KyTO4YHOM aTTecTANMU (IK3aMEH)
10 JUCHMILIHHE
Bo BTOpOM cemecTpe nK3aMeH NMPOBOAUTCS B BUIE MUTOrOBOrO TecTa. [l BBIIOJIHEHUS TECTa
orBoautcs 90 MHUHYT.
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IIpumepHbIe 3a1aHUSA HTOTOBOTO TecTa AJsi komnerenuun OIIK-1

No 3anaga BapuanTsl oTBETOB Bepubiit | ®opmupyemas
.11 OTBET WIN | KOMITCTECHIINS
No
BEPHOTO
oTBeTa
3a/laHus 3aKpHITOrO TUIIA
1 BbrauciauTh HHTErpas 1) 5;65 - 44x3 +C 3 OIIK-1
3 2) x+x +C
X7 (5x —4)dx
| x3(5x-4) D oxttC
4) 25x"-15x+C
2 BBI‘;I/ICJ'II/ITB WHTETpall 1) 025 sinf x+C 1 OIIK-1
Isin X COs Xdx 9
2) 3sin“x+C
3) 4sin® xcos x+C
4) 6C0S 2x+C
3 Pewuth I{I/I(b(bepelﬁugaanoe ) y= X2 _AX+5 3 OIIK-1
aBHEHUE Y—Xy' =
YPaBHCHHE y =Xy 2) y=Ccosx
3) y=Cx
4)  y=Cxtgx
4 OOmuM pemieHreM ypaBHeHus | 1) y = C; cos 2x + C, sin2x 1 OIIK-1
"+4y =0 .
y ey 2)  y=Cie*¥ +Cysinx
SIBJISIETCST DYHKIIHS .
3) y = C;q cos 3x + C5 sin3x
4) y= Clex + Czezx
) Pemnte mudpdepentmansioe | 1)  y=Cqsinx+C, cos X 4 OIlK-1
ypaBHeHHe Yy"—3y'+2y=0 2)  y=C4sin2x+C5 cos2x
3) y=C;sindx+C,cos4x
4)  y=CpeX+Cre?
3aiaHus OTKPBITOTO THIA
Ne 3ananue OtBet dopmupyemas
111 KOMITCTEHIIUS
1 DJITUTICOM Ha3BIBACTCH. .. I'eomerpudgeckoe  MeCTO  TOYEK, CyMMa OIIK-1
pacCTOSIHUM KOTOPBIX JI0 JABYX JIaHHBIX TOYEK,
Ha3bIBaeMBbIX  (OKycaMH, €CThb BeJIMYMHA
MTOCTOSIHHAS, HA3BIBAETCS DIUIUATICOM.
2 ['mmepOostoit Ha3bIBaETCH. . . I'eomeTpuueckoe MecTo TOYEK, pPa3HOCTh OIIK-1
PacCTOSIHUI KOTOPBIX J0 IBYX JaHHBIX TOYEK,
Ha3bIBaeMBbIX  (OKycaMH, €CThb BeJIMYMHA
MOCTOSIHHAS, HA3bIBAETCS TUTIEPOOIIOH.
3 Maiite onpenesenue napadosie [Tapabomoif  Ha3BIBAaETCS  T'€OMETPHUYECKOE OIIK-1
MECTO TOYEK, pPaBHOYIAJCHHBIXOT JaHHOU
TOYKH, Ha3blBaeMoW (OKycoM, M JaHHOU
NPAMOM, Ha3bIBAEMOU IUPEKTPHUCOM.
4 Hanucate ypaBHeHHE IPSMOHA, VYpaBHeHHEe TmpsMON, mnOpoxonsiier depes OIIK-1

npoxozsuiei yepe3 Touku A(-6;
1) uB(6; 10).

Touku A(Xy; Y1) 1 B(Xz; Y2) , uMeeT Bux
X=X — Y-y
=% Y=Y i

[loncraBuB B 3Ty (hopMyIry KOOPIHHATH TOUEK
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A n B, nony4aem:

X+6 y-1 x+6 y-1
6+6 10-1 12 9 |
9x-12y+66=0 3x—-4y+22=0
Orger: IX—4y+22=0

Harmcats ypaBHEHHE
okpyxkHoctu ¢ neatpom C(2; -3)
pammyca R=4.

VYpaBuenue okpyxuoctu ¢ riearpom C(a; b)
paamnyca R, mmeer Bum:

(x—a)’ +(y-b)* =R?.
[loacraBuB B 3Ty GopMyly KOOpPIHHATHI
touknC u panunyc R, momydaem:

(x=2) +(y+3) =4
Ortger: (X—2)2 +(y-i-3)2 =16.

OIIK-1

. x*-4
Beruncaurs 1IM 3
-2 X° —2X

[Ipu x = 2 ynrcnuTens W 3HAMEHATENb JIPOOH,
CTOSIILEH O] 3HAKOM IIpefieNnia, o0pallarTcs B
HYJIb, TO €CTh UMeeM HeomnpeeneHHocTh (/0.
Hns ee ycTpaHeHUs pa3loXKUM YHCIUTENb U
3HaMEHaTeJb  ApoOM HAa  IPOM3BEICHHE
JIMHEHHBIX MHOKUTENIEH ¥ COKPATUM JAPOOH:
- xP-4 o (x=2)x+2)

lim——— = lim~— A" _
X2 X5 —2X  xo2 X(X — 2)

. (x+2) 2+2 4

xX—>2 X 2 2
Ortgert: 2.

OIIK-1

x2 —6x+9

Brraucauts  lim 5
X< -9

X—3

IIpu x = 3 yucnIUTENs U 3HAMEHATENh APOOH,
CTOSIIIEH T0J] 3HAKOM TIpeJielia, 00paIarTes B
HyJIb, TO €CTh UMeeM HeonpeaeneHHOCTh 0/0.
[ns ee ycTpaHeHUs pPa3jioXKUM YHCIUTENb U
3HaMeHaTeNb  JpoOM Ha  TPOH3BEJCHHE
JINHEHHBIX MHOKUTEJICH ¥ COKPATUM JPOOH:

x?—6x+9 . (x=3)
m =lim
=3 x2-9  o3(x—3)x+3)

OIIK-1

X2 _3x+2
Breruuciute  lim 5
X—>2 X —4x+3

[Ipu x = 2 yncnuTens U 3HAMEHATENb JIPOOH,
CTOSIIIICH IO/ 3HAKOM IIpeielia, o0paliaTces B
HYJIb, TO €CTh UMeeM HeompeeneHHocTs 0/0.
JIns ee yCTpaHEHUs PA3IOKUM YHUCIHTEIb U
3HaMeHaTeNnb  JApoOM Ha  NPOM3BENICHUE
JMHEHHBIX MHOXHTEJIEH U COKPATUM APOOB:
i X8 +2 (x-1)x-2)
o2 x2 —4x+3 o2 (x-1) x-3)

. (x=2) 2-2 0

=2 (x-3) 2-3 -1

Orser: 0.

OIIK-1

Broraucnuthk  |im sin6x
x—0 3X

[Ipumensis bopmyny
3aMeyaTeIbHOTO Ipeiena

IIEPBOTO

OIIK-1
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sina

lim 1
0 o , TOJTy4rM
lim sin6x _ 2 1im sin6x _ 5.
x-0  3X x>0 B6X
Ortser: 2.
10 | Maiite onpexnenenue | Ilpouzgoonou  @ynkyuu B  TOYKE X OIIK-1
npousBoaHoM GyHkimu Y=F(X). | Ha3pIBaeTCs npeaen OTHOILICHUS
npupanieansi QyHKIMU Ay K BBI3BaBIIEMY
€ro MpUpalleHU0 aprymeHta Ax, Korja
MOCJIEIHEE CTPEMUTCS K HYJIIO.
' lim AY
V=M
11 | Kakwe Toukm HaseBaroTcs | Cranuonapasivu Toukamu QyHknmm y = f(X) OIIK-1
CTalMOHAPHBIMU TOUKaMy | Ha3bIBalOTCs TOUYKU, B KoTophix f '(X) paBHa
byHKIIMN? HYJIIO.
12 | Tpu crpenka ctpemnsor 1o | [lycts coObiThe OIIK-1
LICIIH. BepOHTHOCTb ImonaaaHus A- nomnagaHue B MUIICHD IIEPBBIM CTPCIIKOM,
B LIeNb JUIS TIEPBOTO CTpenKa | B — BTOPBIM CTPENKOM;
pasHa 0,75, ans Broporo — 0,8, C — tperbuM ctpenkoM. [lopakeHre MUILIEHH
mis tpetbero — 0,9. Haiiti TpeMsi CTpPEIKaMH €CThb COOBITHE Av -B-C. Ilo
BEPOATHOCTH TOTO, UTO BCE TPH Tej%eMe_ yNjI(‘))K%HT/Iﬂ BEPOATHOCTEH HMeeM:
CTpeNKa MOMaayT B 1IeTb. Z (0,756?0,_8]? 639) ]:) (O,)SIZ.(C) -
Otser: 0,54.
13 | Haittu cymmy oaiemeHToB | CyMMa 3JIEMEHTOB TJIABHOW JIUaroHaJIA OIIK-1
TJIABHOM auaroHanau | pasHa 1+ (-1) + 2=2.
120 Ortger: 2.
onpexaenutens |2—15
3 12
14 | ®dyukuus Y=f(X) wHaspiBaeTcs | PyHKUMA HasbIBaeTCs  6o3pacmaioujeri Ha OIIK-1
B03paCTaIOH_ICI>’I Ha MHTEpBaJle | MHTCpBAJIC (a; b), €ClIn 6OJII)IHeMy 3HAaYCHHIO
(@ b) ... apryMeHTa COOTBETCTBYET OOJIbIlICE 3HAYCHHE
(dhyHKIHH.
15 | Beruucnuth onpenenurens, | [1 20 OIIK-1
UCIIOJIB3YS npaswio | [2—15( =
1 20 3 12
TpeyronsHuKa|2—15|. =1-(-1)-242-1-0+2-5-3—
3 12 —0-(-1)'3—-2:2:2-5-1-1=
=—-24+0+30—0—-8-5=15
IIpumepHbIe 3a]aHUSA HTOTOBOTO TecTa JJs1 komnerenuun OIK-7
Ne 3anaqa Bapuants! oTBETOB Bepnrpiii | ®opmupyemas
II.II OTBET WJIHN KOMIICTCHIINA
Ne
BEPHOTO
oTBeTa
3aiaHust 3aKpHITOrO TUNA
1 | HaditumoayBapuanmonnoropss | 1) 3 3 OIIK-7
na 2) 1
1,38,573,7,1,7,1,7 3 7
4) 5
2 | HaitrumenuanyBapuanuonsor | 1) 3 1 OIIK-7

20




opsia 2) 2
53,41,42,5/1,4,2,1,4 3) 4
4) 5
3 | Haittu onenky renepanbHoii | 1) 3,8 OIIK-7
CpenHen o naHHomy | 2) 4,5
pacmpeesieHrI0 BRIOOPKU 3) 49
Bapuanrta | 2 4 5|6 4) 5,2
YacToTa 2 3 1] 4
4 | BeibopouHas  coBOKymHOCTh | 1) 3,45 OIIK-7
3aJ1aHa tabaumneit | 2) 2,25
pacmpeeneHus 3) 1,75
Bapuanra 214|516 4) 1,15
Yacrora 21314
Haittu BBIOOPOYHYIO
JUCTICPCHIO.
5 | Haiitu noBepurensHsiii narepsan | 1) (8,16; 14,23) OIIK-7
JUIS OIICHKHU ¢ HaAeKHOCThIO 0,99 2) (9,42; 14,58)
HEM3BECTHOTO MATEMAaTHYECKOro | 3) (10,26; 13,74)
OXuJaHusia HOpMAJILHO 4) (8,34, 14152)
pacnpeleieHHOro npu3Haka X
reHEpaIbHON COBOKYIHOCTH,
€M TEHEepalbHOEe  CpejHee
KBaApaTU4YCCKOC OTKIIOHCHUE C =
6, BoIOOpOUHAs CpemHsas X, =
12, o6bemM BeIOOpKH N = 36.
6 | Hano cratuctuueckoe | 1) 3 OIIK-7
pacripenieneHue BHIOOPKH: 2) 12
Xp | 1 3 | 8112 3) 7
n] 2] 1]4][3][Y8
Haiitu mony BapuanmoHHOTO
psza.
7 | Hano craructuueckoe | 1) 6 OIIK-7
acrpejieieHne BEIOOPKH: 2) 2
Xi |1 36| 8 |12]3 4
m 2] 1]5/20]16]4 °
Haititu MEIUuaHy
BapHUAIIOHHOTO psijia
8 Hano pacnpenenenue wyacrot | 1) 0,9 OIIK-7
BBIOOPKH: 2) 0,6
x| 1] 3]812] |3 025
m| 2 [ 1[4]3] |9 15
Haiitn cymMy OTHOCUTENBHBIX
4acTOT BapUaHT X1 U X3.
9 | lano pacnpenenenne dvactor | 1) 0,02 OIIK-7
BBIOOPKU: 2) 0,15
Xi |1 3 8 |12 3) 0,24
n |2 1 4 |3 4) 01
Haittu NPOU3BEACHNUE
OTHOCHUTENbHBIX 4acToT
BapUaHT X1 U X).
10 | Jano pacmpenenenue yacrot | 1) 0,8 OIIK-7
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BBIOOPKH: 2) 15
x| 47 ]8]12]|3 026
m] 5] 2 [3]10] (4 1

Haiitn cymmMy OTHOCHUTENIBHBIX

4acToT.
3agaHusl OTKPHITOTO TUIIA
Ne 3amanue OtBer dopmupyemast
II.II KOMIICTCHIIMA
1 | CoBOKyNHOCTHBCEXBO3MOKHBIXOOBEKTOBIA | I'€HEPAIbHON COBOKYITHOCTHIO OIIK-7
HHOTOBUa,HaJKOTOPBIMUIIPOBOSTCS
HaOmIOAGHUs  C  LEeNbl0  IOJYy4YEeHHUs
KOHKpPETHBIX  3HAUYE€HUH  OIpeNeIeHHON
CIIy4alHOM BEIMYHMHBI HA3bIBACTCH ...
2 | Yactp OTOOpaHHBIX 00BEKTOB u3 | Be100pouHOIICOBOKYITHOCTBIO OIIK-7
I'eHEepaJIbHON COBOKYITHOCTH Ha3bIBAeTCA ...
3 | EcnmnoanHUTOTREOObEKTIeHepaIbHONHCOBOK | [loBTOpHOM OIIK-7
YITHOCTUMOKETIIONACTEBBBIOOPKY  JIBaX/IbI,
TO  oOpa3oBaHHas  TakUM  0OOpazoMm
BbIOOPOYHAsi COBOKYITHOCTh Ha3bIBAeTCA ...
4 | PaznuuHble3HaYCHUSIPU3HAKA(CITydailHOIB | Bapnantamu OIIK-7
eJIMYUHBLX))Ha3bIBAIOTCA ...
5 | Pa3zOuBKaBapraHTHAOTACIBHBICUHTEPBAIBIH | ['pynmupoBKoi OIIK-7
a3pIBAETCH ...
6 | Yucna,moka3pIBaromme,cKoibKopasserpeya | Yacroramu OIIK-7
IOTCSIBAPUAHTHIN3JaHHOTOUHTEPBAA,
Ha3bIBAIOTCA. . .
7 OTHOIIEHNEYAaCTOThIIaHHOTOBapUaHTaKoO1 | YacTocTsio OIIK-7
€lICyMMEUYacCTOTBCEXBAPUAHTOB
Ha3bIBAETCH. ..
8 | YacTOTBIMYaCTOCTUHA3BIBAIOT. . . Becamu OIIK-7
9 | PamxupoBaHHBIHPSIBAPUAHTOB BapuannoHHsIMpsiioM OIIK-7
COOTBETCTBYIOIIMMHU UMBECAMUHA3bIBAIOT. . .
10 | Bapuauuonssliips, y KOTOpOro | JInckpeTHeIM OIIK-7
T00BICETOBAPUAHTHIOTINYAIOTCSHA
ITOCTOSIHHYIO BEJIMYMHYHA3bIBAETCS. ..
11 | EcaMBapHaHTBIMOTyTOTIHYATECAOAMHOTAPY | MIHTepBaibHbIM OIIK-7
TOrOHACKOJIbYTOJHOMANYI0 BEJIMYMHY, TO
TAKOW BapUAIIMOHHBIN PsiJ] HA3BIBAIOT ...
12 | IlonuroHCIyKUTATSIM300pKEHHUS . .. HuckperHoro psina OIIK-7
13 | I'mcrorpaMMaciy>KUTAJsl H300paKEHHUS . .. WHTepBasibHOTO psja OIIK-7
14 | JInsananu3aaHHbIX,3aIMCAaHHBIXBBUIEBAPH | BBIUMCIMTE  CTaTHCTUYECKHE OIIK-7
AIMOHHOTOPsI1a, HEOOXOMMO. . . XapaKTEpUCTHKH
15 | MenuanoiiBapuannonHoropsaanassiBaercss | Cepenuny OIIK-7

HAYCHHUETIPU3HAKA, TPUXOIAIIEECTHA. . . PAHK
HWPOBAHHOTO PsiIa HAOIIOICHUI
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