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1 Inannpyemble pe3yabTaThl 00yUeHHs 10 JUCIHUIINHE, COOTHECEHHbIE ¢ YCTAHOBJIEHHBIMH B
OITOII BO uHauKaTopaMu 10CTUKEHUSI KOMITeTeH M

1.1 llepeyenb KOMIeTeHU M, (POPMHUPYEMBIX YUOHOI AN CUMIIIMHOM

O6menpodeccuonanbuas komnerenmus OITK-1.
CnocoOeH pemaTh THUIIOBBIC 3ajadd IPO(ECCHOHAIBLHON CATEIBPHOCTH HAa OCHOBE OCHOBHBIX

3aKOHOB ~MaTEeMaTHYeCKMX W ©CTECTBCHHBIX HAyK C IpUMEHEHHEM HHGOPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA.
OIIK-1.1. 3Haer ocHoBHble | 3HATEL (3): OCHOBHELIE IOHATHS M, METOABI MATEMATHYECKOIO

MOJIOKEHUA, 3aKOHBI W METOJbBI aHaJu3a.
€CTECTBCHHBIX HayK u| YMerhb v): WCIOJh30BaTh OCHOBHBIC 3aKOHBI
MaTeMaTHIECKOTO aHaAJIH3a. €CTECTBCHHOHAYYHBIX JUCHUIUIMH JUIS PEIleHHUsS CTaHJApTHBIX
3a/1a4 B COOTBETCTBUHM C HANPAaBICHHOCTHIO MPOQecCHOHATHEHON
JICSATEIILHOCTH.
Bnagers (B): BO3MOXHBIMH CITIOCOOAMM PELICHUS 33]1a4 OLICHUBAs
WX JJOCTOMHCTBA M HEJIOCTATKH.
OIIK-1.2. VYmeer wucmonn3oBath | 3HaTh (3): 0a30BbIC MaTeMaTHYCCKHE METOABI W TEXHOJOTHH
OCHOBHBIE 3aKOHBI | AHau3a, HEOOXOIMMBIC JUIS PEIICHHS IOCTABICHHOW 3ajauu;
€CTCCTBCHHOHAYYHBIX NUCHUIIIMH JJIs IPOABJISATE BBICOKYIO CTCTICHb UX ITIOHUMAaHU.
pelieHusT  CTaHAApTHBRIX  3agad B | YMeTh (Y): pelaTh MaTeMAaTHYECKHE 3aladd W3 Pa3IH4HBIX
COOTBETCTBMM € HAaNpaBIEHHOCTHIO | 00JIacTel MaTEMaTHYECKOTO aHAIM3a KOTOpbIE TPeOYyIOT HEKOTOPOii
HpO(l)eCCHOHaHBHOP’I JOCATCIIBHOCTH | OPUTMHAJIBHOCTU  MBINUICHHSA MMpEaACTaBJIATh MaTEMAaTHUYCCKUEC
OcymecTBisieT TTOMCK, aHa/n3, | YTBEPXKIIEHUS U WX JTOKA3aTeNbCTBA, 3a/Ia4H U MX PEIICHHS SICHO U
00paboTKy UHQOPMALIH JUIs | TOYHO B TEPMHMHAX, HOHSITHBIX Ul IPO(ECCHOHAIBHON ayIUTOPHHU.
pellicHusT TIOCTAaBJCHHBIX 3a7a4 B | Baagers (B): Maremarndeckoil JOTMKOH, HEOOXOIWMOW s
npodecCHOHATEHON u | GopMUPOBaHUS CYXKIICHHI 1o COOTBETCTBYIOIIMM
00pa30BaTeIbHON JICATEIBHOCTH C | IPOPECCHOHAIBLHBIM MTPOOIEMaM.
HCIIOJIb30BaHUEM CHUCTEMHOTO
ITOAX0/a.
OIlK-1.3. Bnageer  HaBblkamu | 3HATh (3): cOCOOBI JOKA3aTENLCTB YTBEPKICHUH U TEOPEM Kak

MIPUMCHCHHSA OCHOBHBIX HOJ'IO)KCHI/If/i,
3aKOHOB M METOJOB €CTECTBEHHBIX
HayK W MaTCMaTHUKHU AJId peUICHUA
Mpo¢eCCHOHANBHBIX 3a/1a4

OCHOBHOW COCTAaBJIIOIIEH KOTHUTUBHOM M KOMMYHHUKAaTHBHOMN
(dhyHKIHIA.

Ymers (Y): popmynnpoBaTe Ha MaTeMaTU4EeCKOM S3bIKE 3aayM
CpEJIHETO YPOBHSI CII0KHOCTH, ITOCTABJICHHbIE B HEMATEMAaTHYECKIX
TEpMHHAX, u WCIIOJIb30BaTh IIPEBOCXOICTBA 3TOHI
nepedOpMyJIMPOBKY sl UX PELICHUSI.

Baaners (B): TeXHMKON COCTaBJICHUS MaTeMaTUYECKUX MOJENeit
TUTIOBBIX TMPO(ECCHOHATBHBIX 3aJad M HAXOIWTh CIOCOOBI HX
pellieHHs], WHTEPIPETUPOBATh MPOdecCHOHATbHBIN ((HhHU3NIECKUIN)
CMBICJI OJIYYEeHHOI'0 MaTeMaTUYECKOT0 Pe3yJIbTaTa.

O6menpodeccuonanpuas kommereHus Y K-1
CriocobGeH OCyIIecTBIATh MOUCK, KPUTUYECKHH aHaNW3 W CHHTE3 HH(POpPMalnu, MPUMEHSTh CHUCTEMHBII
noaxon AJisl peuICHr NOCTABJICHHBIX 3a4a4.

Ul-lyx:  AHammsupyer — 3ajauy,
BBIZIENSAS ¢ 0a30BbI€ COCTABIISIONINE,
OCYILECTBIISIET JEKOMITO3UIINIO
3aJaud, pPaccMaTpHUBAET BO3MOKHBIE
BapHaHTHI PENICHUS 3a7a4ull, OIICHUBAs
WX IOCTOMHCTBA U HEJIOCTATKU

3HaTh (3): OCHOBHBIE IIOHATHS M METOJABl AHATUTUYECKOU
FCOMETPHHU W JIMHCHHON ajareOpbl; METOIbl MaTeMaTHYECKOTO
aHaJIN3a; TCOPUU BEPOSITHOCTEN U MATEMAaTHUYECKOM CTATUCTUKHU.

Ymern Y): HCTIOJIb30BaTh OCHOBHBIE 3aKOHBI
©CTEeCTBCHHOHAYYHBIX NHUCHIUIUIMH JUISI PEIICHUS CTaHIapTHBIX
3aJa4 B COOTBETCTBHM C HANPaBICHHOCTHIO MPO(EeCCHOHATBHON
JIeSITEIbHOCTH.

Bnaners (B): BO3MOXHBIMH CITOCOOAMH PELICHUS 33a]]a4 OIICHUBAs
MX JOCTOMHCTBA U HEAOCTATKH.

-2y
aHaJIN3HPYET

Haxoaut u KpuTHYECKH
nHpOPMaLHIO,

3uatp (3): 0azoBbIE MaTEMaTHYCCKHE METOABI W TEXHOJOTHH
aHaJIM3a, HEOOXOJUMBIC IS PEIICHUS IMOCTABICHHON 3aJlauH;
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HEO0XOIUMYIO JUTSt pereHus
MOCTaBJIEHHOM 3amaun. ['paMoOTHO,
JIOTUYHO, apryMEHTHUPOBAHHO

(hopMUpPYET COOCTBEHHBIC CYXICHUS U
oreHky. OtinyaeT (akTsl OT MHEHUH,
HHTEPIPETAlni, OICHOK M T.O. B
PACCYX ICHUSAX JPYTUX YYACTHUKOB
EeITEIBHOCTH

MIPOSABJIATH BBICOKYIO CTCIICHb UX TOHUMAHUS.

YMmerp (¥Y): pemath MaTeMaTHYECKUE 3ajaud U3 Pa3IMYHBIX
obnmacteli  MaTeMaTHKH, KOTOpbIE  TpeOYyIOT  HEKOTOpOH
OPUTHHAILHOCTH  MBIIUICHUS, TPEACTaBIATh MaTeMaTHYECKHe
YTBEPXKICHUS U MX JIOKA3aTeJIbCTBA, 33/1a4l U UX PEIICHUS SICHO H
TOYHO B TEPMUHAX, TOHATHBIX JJIs1 MPO(ECCHOHATIBHOM ayIUTOPHUH.

Baagers (B): MareMaTWyecKoOW JIOTHUKOW, HEOOXOIUMOM IS
(opMHpOBaHUS CYXICHUH no COOTBETCTBYIOIIUM
npodecCHOHANBHBIM IPOOJIEMaM.

WU-3yx: Omnpenenser # OLCHUBAET
MOCEACTBHS BO3MOXKHBIX PENICHHIA
3a1a4u

3nath (3): ciocoOBI JOKa3aTENbCTB YTBEPIKASHUH U TEOPEM Kak
OCHOBHOW COCTAaBJIIOIICH KOTHUTUBHOM M KOMMYHUKAaTHBHOMU
($yHKUUH.

YMmerb (Y): dopMmynupoBath Ha MaTEMaTHUYECKOM S3bIKE 3aJa4d
CpEeIIHETO YPOBHSI CIIOKHOCTH, MTOCTABJICHHBIE B HEMATEMaTHIECKIX
TEpPMHHAX, u HCITOJIB30BaTh MIPEBOCXOJICTBA STOU
nepeGOpMyITUPOBKH JIJISl UX PEIICHUS.

Baaners (B): TeXHHKON COCTaBIICHUS MaTeMaTHYECKUX MOJENeit
THTIOBBIX TPO(ECCHOHANBHBIX 337ad M HAXOAHUTH CIOCOOBI WX
pellIeHHs], WHTEPIPETUPOBATh NMPO(EeCCHOHATBHBIN ((HU3NIECKUIN)
CMBICJI TTOJIYYEHHOT'0 MaTeMaTUYECKOT0 Pe3yJIbTara.

2. Henu u 3aga4u ocBOeHUA Y4eOHOI M CUUNJIMHBI, MECTO TUCHUILIUHBI B CTPYKTYpe
OI1011

Hucuumiuba Beicmias wMaremaTuka OTHOcHTCS K oOs3arenbHoM wactu b1.0.07  ocHoBHOI
npodeccroHanbHOM 00pa30BaTeNbHON MPOrPaMMBbl BBICHIETO OOpa3oBaHMS 110 HAIPABICHUIO
noarotroBku 35.03.06 ArpounxeHepus.

lenbro TUCIUIINHEL SBASIOTCS:

pa3BUTHE HABBIKOB MATEMAaTHYECKOTO MBIIIJIEHUS; HABBIKOB HCIIOJIb30BAHMS MAaTEMaTUYECKUX
METOJIOB M OCHOB MAaT€MaTHYE€CKOTO0 MOJICTUPOBAHUS; MaTEMAaTUYECKON KYJIbTYpPhl y 00y4arommerocs.
Emy HeoOXoaumo B JOCTAaTOYHOW CTEMEHW BIAACTh KaK KJIACCHYECKMMH, TaK M COBPEMEHHBIMH
MaTeMaTUYeCKUMHU METOJaMH aHajn3a 3aJlay, BO3HUKAIONIUX B €ro MPaKTHUYECKOW NeATebHOCTH,
MCIOJIb30BaTh BO3MOKHOCTH BBIYUCIUTENHLHON TEXHHKH, YMETh BBIOMpaTh Hanboliee MOIXOSIINe
KOMOWHAIIMK U3BECTHBIX METOJIOB, 3HATh UX CPABHUTEIIbHBIC XapaKTEPUCTHKH.

Jlnst BbIpaOOTKH y COBPEMEHHBIX CIEHUATMCTOB C BBICHIMM 00pa30BaHUEM HEOOXOIUMOM
mMamemamuyeckoll KyJibmypbl HEOOXOIUMO peuteHue Cledyrouux 3a0ay.

1.0GecnieueHne BBICOKOTO YpOBHA (yHIaMEHTaIbHOW MaTeMaTUYeCKOM
CTYJICHTOB.

2. BbpaGoTKH y CTyIEHTOB YMEHHUS NPOBOAWTH JIOTUYECKHMA M KAuyeCTBEHHBIA aHAIIN3
COIMAIBHO-DPKOHOMUYECKUX 3aJ1a4 YIPABJICHHUS HA OCHOBE IMMOCTPOCHHS MAaTEMAaTHYECKUX MOJIEIeH Ha
0a3e pa3TUYHBIX CPEICTB HH(HOPMAIIMOHHOTO 00ECTICUeHHSI.

3. YMeHue MCIonbh30BaTh METObI COBPEMEHHOM MaTeMaTHUKH, HEOOXOIUMBIE sl PaOOTHI 10
BBIOpAHHOM CIIEIUATBHOCTH.

4. YMeHue CreuaiucTa CaMOCTOSTENHHO MPOJIOHKUTH CBOE MaTeMaTHIeCKOe 00pa3oBaHue.

IOATOTOBKHU

3. O0bem y4eOHOH JUCHUILIMHBI B 32a4€THBIX ¢AHHULAX ¢ YKA3aHHEM KOJIHYeCTBa
aKaJeMHYeCKHX YACOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npenojaaBareyieM
(1m0 BUAaM y4eOHBbIX 3aHATHH, TEKYIIMHA U IPOMEKYTOYHBII KOHTPOJIb 10 AUCHMILINHE) U HA
CaMOCTOSITEIbHYIO pa0oTy 00y4aromuxcs

Ounas ¢popma 0OyueHUs



By yaeOHOM paboThI 1 cemectp
OO6m1ast TpyA0€MKOCTh AUCIUIUIMHBI, 3a4€THBIX €UHUIL 4
4yacoB 144
AyautopHasi (KOHTaKTHasi) padora, 4acoB 80,3
B T.4. 3aHATHUA JIEKIIMOHHOT'O TUIIA 32
3aHSTHS CEMHUHAPCKOro TUNA 48
[TpomexxyTouHas aTTecTamus 0,3
CamocrosiTeibHas padoTa 00y4aomMXcsi, 4YacoB ST
B T.4. KypcoBas pabota -
KonTpoas (camocTosiTeIbHASI/ KOHTAKTHAS) 6
Buza npomMexyTo4HON aTTecTaluu JK3aMEH

4. Copep:kaHue AUCHUILVIMHBI, CTPYKTYPHMPOBaHHOe MO TeMaM (pa3ieiaM) ¢ YyKa3aHHeM
OTBeJIECHHOI0 HA HUX KOJIMYeCTBA aKA/IeMHYEeCKUX YACOB U BUAOB YUeOHbIX 3aHATHH
4.1 Ilepevyennb pa3aeioB IMCUMILUIMHBI ¢ YKa3aHUEM TPYA0€MKOCTH ayIUTOPHON (KOHTAKTHOM) 1
CaMOCTOSITEJIbHOM PadoThl, BUIOB KOHTPOJIEH U NepevyHsi KOMIleTeH i

Ounas popma 00ydeHus

TpynoemMKOCTh, 4acoB Kon
B TOM YHCJIE HaumeHnoBanue |KomIere
HanmenoBanwue pa3eiioB U TeM ayJTIMTOPHOM OLIEHOYHOTO HITUU
BCETO .\ [CAMOCTOSTEIND
(KOHTaKTHOH) | . cpencTaa
HOM pabOoThI
paboThI
Pazpgen 1. BBe)leline B 18 12 5 S OIIK-1,
MaTeMaTHYeCKMil aHAJIN3 (npaKTiIecKoe YK-1
1.1. ®yuknus. [Ipenen P
3a/IaHKE), TECT,
MOCJIEI0BATEIbHOCTH U MPEJE 8 4 3
cobecenoBaHue,
GyHKIMH.
1.2. HenpepsIBHOCTH GYHKITUH B KOHTPOILHAA
- pep Y 10 8 3 pabora
TOYKE W HAa MHTEPBAJIC.
Pa3nea 2. ludpdepennunanbroe 3anaga OIIK-1,
36 22 14
HCYHCICHUE (npaktuueckoe |YK-1
2.1. [IpousBogHas 12 8 4 3a/IaHKE), TECT,
2.2. Inddepernnan 12 6 6 cobecenoBanue,
2.3. [lpunoxxeHus Mpon3BOHOM KOHTpPOJIbHAA
12 8 4
pabora
Pa3nen 3. UnTerpanbHoe 3agaua OI1K-1,
36 22 14
HCYHCJICHUE (npaktuueckoe |YK-1
3.1. Heonpenenennsiii uarerpan |18 14 4 3a/1aHue), TECT,
3.2. OnpeneneHHblii HHTErpal cobecenoBaHue,
18 8 10 KOHTpPOJIbHAs
pabora
Paznen 4. Iudpepennuanbubie 3anaua OIIK-1,
30 14 16
YPaBHCHUHA (mpaktuueckoe |YK-1
4.1. AuddepeHunanbHblie 20 10 10 3aJlaHuE), TECT,
YpaBHEHHUS IIEPBOTO MOPSJIKA co0eceloBaHue,
4.2. InddepennnanbHble 10 4 6 KOHTPOJIbHAsS
YpaBHEHHUS BBICIINUX TOPSIIKOB paborta
Pa3nesn 5. UncsoBblie u 3anaua OIlIK-1,
17,7 10 7,7
(pyHKIIMOHAJIBbHBIE PAABI. (npaktnueckoe |YK-1




5.1. Yucnossie psaapl. CTETICHHBIC 10 6 4 3a/IaHNe), TECT,
psABI cobecenoBanue,
5.2. OyHKIMOHANBHBIE Psibl. Psin 77 4 37 KOHTPOJIbHAS
Dypse. ’ ’ paboTra
Konrpoan 9,3 0,3 9 OK3aMeH OINK-1,
(camMoCTOSATeIbHASI/ KOHTAKTHASA) YK-1
HToro 3a cemectp 144 80,3 57,7
Ilpumepnolii nepeuens oyeHOUHBLIX CPEOCME 011 MEKYU4ec0 KOHMPOJis YCneeaemocmu
Ne | HaumenoBanue | KpaTkas xapakTepuCTHKa OLIEHOYHOTO CPEACTBa [IpencraBnenue
/1 | OLIEHOYHOTO OLICHOYHOI'O
CpelcTBa cpencTsa B GhoHJIe
1 3anaga CpencTtBo OLIEHKM YMEHMsI NPUMEHATh IojydyeHHble | Kommiekr 3amau u
(MpaKkTUYECKOE | TEOPETUYECKHE 3HAHUS B IPAKTUYECKOM CUTYyalUU. 3a/laHui
3a/1aHUE) 3amaua (3amaHuWe) JODKHA OBITh HampaBlieHA Ha
OLICHUBAHHME TEX KOMIIETCHLUN, KOTOpBIC MOAJIEKAT
OCBOCHHIO B JAHHOW JAMCUUIUIMHE, JJOJDKHA COACPIKAThH
YETKYI0 MHCTPYKIHUIO TIO BBINOJHEHUIO WM QJITOPUTM
JICACTBUU.
2 CobecenoBanne | CpeacTBo KOHTPOJIS, OpraHU30BaHHOE Kak | Bompocsr o
crienuanbHas Oecena mpenojaBaress ¢ 00yJaromuMes | TeMaM/pasaenam
Ha TEeMbl, CBSI3aHHBIE C W3Yy4aeMOH NUCUUIUIMHON, W | AUCUHUIUIMHBI,
paccyMTaHHOEe Ha BBUICHEHHE OObEMa 3HAHWH | MPEeICTaBICHHBIC B
oOyuJarolerocsi 1Mo OmpeAesieHHOMY pa3liely, Teme, | IPUBA3Ke K
mpo0JieMe U T.11. KOMTICTCHIIHSIM,
PEayCMOTPEHHBIM
PT1/]
3 Tect Cucrema CTaHJIaPTU3UPOBAHHBIX 3ananuil, | GoHp TECTOBBIX
MTO3BOJISIFOIIIAS aBTOMATH3HPOBAThH nporLenypy | 3alaHui
M3MEPEHUsl YPOBHS 3HAaHUH U YMEHUH 00ydaromerocs.
4 KoHnTtponbHas CpencTBo MpoBEpKH YMEHUN MPUMEHSATHh NojydeHHble | Kommiekt
pabota 3HAHUS 7S pelIeHUs 3a/7ad ONpEeAeNICHHOTO THUIA MO | KOHTPOJBHBIX
TEeMe WIN pa3aeny 3a/laHui o
BapHaHTaM

4.2. ConepxaHue TMCHMILVIMHBI 10 pa3iesaam

pfiiaTth AKTYaJbHBIC 3ada4d HAYKWM W IPAKTHKU, I[MOHUMAaThb PE3YyJIbTaTbl

Pasngen 1. BBenenue B MaTeMaTH4YeCKUHA aHAJIN3
Henu - GopmupoBaHue y CTyIEHTOB 0a30BbIX 3HAHUHN, YMEHUHN U HABBIKOB, KOTOPHIE MO3BOJIST

COBpPCMCHHOM HAYYHOM YPOBHC.
33[[3'11/1 — OBJaICHUC TCOPECTUUCCKMUMHU OCHOBAMH KYypCa, BKJIHOYAA IIOHATUA MHOXCECTB,

HCCIEeNOBaHUN Ha

YHUCIIOBBIX MHOXECTB, (YHKIUH, HMX CBOWCTB M TpadUKOB, YHCIOBBIX IOCIEI0BATEILHOCTEH,
MIPEICIIOB.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiesa:

1.1. ®ynkuus. [Ipexen nocnenoBaTeNbHOCTH U TIpeaen GyHKIINU.

UucnoBasg mnocneaoBatesibHOCT, W ee mpeaen. CyllecTBOBaHUE TIpeaena MOHOTOHHOM
OrpaHMYeHHON mocnenoBarenbHocTU. [Ipenen gyHkuuu B Touke u B OeckoHeuHOCTH. [lepBwiii u
BTOPO 3amedarenbHble mpenesbl. CBoiicTBa npenenoB GyHKIMU. beckoHeuHo Manble BenmuduHbl. VX
cBoiicTBa. CpaBHEHUE OECKOHEYHO MAIbIX.

1.2 . HenpepbIBHOCTH ()YHKIIMM B TOYKE U Ha HHTEPBAJIE.

HenpepbiBHOCT, (QYHKIMM B TOYKE W Ha HHTEpBaje.
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HenpepbIBHOCTH OCHOBHBIX 3JIeMEHTapHBIX QyHKIMI. CBOMCTBA ()yHKIIMK HETIPEPHIBHBIX Ha OTPE3KeE.

Pasznen 2. {udPepennuaibHoe ucuncjieHme

Hesn - mpuoOpeTeHHE TEOPETHMYECKHMX M MNPAKTUYECKUX HABBIKOB IH(QepeHIIMPOBAHUS
hyHKIHHA.

3agauMm — HayuyuTh CTYJCHTa BIAJCTh TEXHUKOW IudQepeHnnpoBanus QyHKIUH U ee
IIPUMEHEHHUS TP PEIICHNN YKCTPEMAJIbHBIX 3a/a4.

Ilepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

2.1. IlpousBoaHas.
3agaun, TPHUBOAAIIME K TMOHATHIO NPOW3BOIHOW. OrmpeneneHne NPOU3BONHOW. Ee TeoMeTpuiecKuil u
mexanmdeckuii  cmpicia.  [IpaBuna  auddepenuupoBanus  ¢ynkumid. [Ipom3BomHBIE  OCHOBHBIX
aneMeHTapHbIX GyHKIMA. [IponsBomHas cioxkHOW W oOpaTHOM (yHKIUU. [IpoW3BOIHBIE BBICIINX
MOPSIAKOB.  3ajauy, MPUBOJSAIIME K TMOHATUIO Mpou3BogHOM. Omnpenenenue mnpousBogHoi. Ee
TEOMETPUYECKUN U MEXAaHUYECKUI CMBICII.

[TpaBwiia muddepentmpoBanus GyHKIUH. [IpOU3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIHA.
ITpon3sBosHas cinoxHOU 1 00paTHOM QyHKIMU. [Ipou3BOJHBIE BHICIINX OPSAKOB.

2.2. Auddepenunan.

Huddepenuman ¢GyHKUMH, €ro reoMeTpudeckuii cmbici. VIHBapHaHTHOCTH  (OpPMBI
maddepenmmana. AuddepenuupoBanre GyHKIMHA, 3aJaHHBIX MapaMeTpudecku. llpumenenune
muddepennmana B npuOIMKeHHbIX BbiuucieHusx. [Ipasuiio Jlonurans. Touku skcTpemyma QyHKIMH.
Teopema ®@epma. Teopemsl Pors, Jlarpanxka, Komm

2.3. IlpuiioskeHust TPOU3BOTHOM.

VYCiioBUSI MOHOTOHHOCTH  (YHKUIMH. OKCTpeMyMbl (YHKIHH, HEOOXOIUMOE YCIOBHE.
Hocrarounsle ycioBuss. OrtbickaHHe HauOOJBIIErO0 M HAaUMEHbLIEro 3HAYeHUH (yHKUUH,
maddepeHnupyemMori Ha oTpeske. MccienoBanue BBIMYKIOCTH Tpaduka ¢GyHkmuu. Touku meperuoda.
Acumnrotsl rpaduka ¢pynkuuu. O0uias cxema ucciae1oBaHus QyHKIMU U IOCTPOEHUS ee Tpaduka.
YpaBHEHHE KacaTeJIbHOW K KPUBOM B TAHHOW TOYKE.

Pa3nen 3. UnTerpasbHoe HcuncjieHue

Iesnn - npuoOpeTeHne TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB UHTETPUPOBAHUS (PYHKIIMH.

3agauM — HayyuTh CTYJCHTA BIAJETh TEXHUKOW MHTETpUPOBAaHUS (DYHKIMH M MPUIIOKEHUH
MHTETrpaJbHOTO UCUUCIICHHUS.

ITepedyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

3.1. HeompeneneHHbIit HHTETpAI.

ITepBooOpasnas. HeonpeneneHnHslit HHTErpai, ero cBoicTra. Tabnuia OCHOBHBIX HHTETPAJIOB.
WNuTterpupoBanne 3aMeHONW TEpeMEHHOW W MO dacTaM. VHTerpupoBaHHE pPAIIMOHAIBHBIX IPOOEH.
WHTerpupoBaHue BBIpAXKEHUH, COAEpXKAIMX TPUTOHOMETpUYeckue QyHKUuU. MHTerpupoBaHue
HEKOTOPBIX UPPaIMOHATbHBIX BBIPAKEHUN

3.2. OnpeneneHHbIi HHTETpal.

3amauun, TPUBO/ISIINE K MOHIATHIO OnpeseneHHoro narerpaia. @opmyna Heiotona-Jleiioauna,
€€ NPUMEHEHUE ISl BBIYMCIECHUS ONPENEICHHBIX UHTErpagoB. MeTo/Ibl BHIYMCIEHUS ONPENEIEHHOIO
uHTerpana no ¢opmMmyiaM MNpsSMOYTrOJIbHUKOB, Tpanenuii, Cumncona. HecoOcTBeHHbIE MHTErpajbl €
0eCKOHEUHBIMH Tpe/ieaMy U OT HEOTPAHUYEHHBIX (DYHKIUH, UX OCHOBHBIE CBOICTBA.

[TpunosxeHue onpeaeneHHOro HHTErpaa.

Paznen 4. ludgdepenunanbHbie ypaBHEHHUS

Hesn - mnpuoOpeTeHHe  TEOPETHMYECKMX M MPAKTUUYECKUX  HABBIKOB  pEIICHUs
g depeHINaTbHBIX YpaBHEHHI.

3agaum — Hay4uTh CTYJEHTA pemarh AudQepeHraIbHbIe YpaBHEHHUS Pa3InYHbIX TOPSIKOB.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiesa:

4.1. IuddepenunanbHble ypaBHEHHS IEPBOTO MOPSIKA.

3anaun, npuBojsnIe K auddepeHnmanbHpM ypaBHeHUSIM. Juddepennpanbabie ypaBHEHUS
nepBoro nopsiaka. [lonstue o6 obmemM u yacTHOM pemieHuH. MHTerpanbHble KpuBble. HadambHble
ycnosus. JuddepeHunanbHple  ypaBHEHUS C  Pa3AesIOIUMUCS HepeMeHHbIMU. OmHOpoIHBIE
muddepeHranbHbIe ypaBHEHHS; THHEHHbIE U depeHInanbHble ypaBHEHHUS.
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4.2. InpdepenunanbHble ypaBHEHUS BBICIIMX MOPSIKOB.

[Tonstre o nuddepeHaTbHBIX YPaBHEHUSX BBICIIUX MOPAIKOB, OO0IIee U YaCTHOE PEIICHHUS.
Juddepennunanbabie ypaBHEHHS BTOPOTO MOPSAKA, OMYCKAOIINE MOHWKEHNUS OPSIKA.

Jluneitnsle onHopoaHble AUQdepeHnanbHble ypaBHEHUSI BTOPOro nopsiika. CBOMCTBA UX pELICHUI.
JIuneitHo-He3aBUcHMBIE pemieHuss. CTpyKTypa OOILIEro peuieHus..

Jluneitnble ogHOponHbIe MU depeHIaTbHbIe YPaBHEHUs BTOPOTO MOPSAKA C MOCTOSHHBIMU
kodpdunmenTamu. XapakTepucTUdeckoe ypaBHeHume. 3amuch. CTpykTypa OOIIEro pelieHus
JIMHEWHOIO HEOJHOPOAHOro ypaBHEHHs. Teopema HanokeHus. Meroj Bapuauuu MPOU3BOJIBHBIX
noCTOSIHHBIX. OTBICKAHWE YACTHBIX PELMICHUH JHMHEHHBIX Ju(QepeHInaIbHbIX ypaBHEHUH C
MOCTOSIHHBIMH KO3 QHUIMEHTaMU B ClIy4ae CIELMAIbHBIX MPaBbIX YacTeld ypaBHEHHs (MHOTOYJIEH,
Aekx, Acosnx+Bsinnx,).

Pa3nen 5. YncnoBsie U GyHKIIMOHATBHBIE PSJIBI.

Lesn - npuoOpeTeHNe TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB NMPH W3YYEHHH YHCIOBBIX U
(GyHKIIMOHATIBHBIX PSIOB.

3agaunm — HAY4YUTh CTYJEHTA HCIIOJIb30BaThb METOJbl TEOPHUH BEPOSTHOCTEW IMPU HU3YUEHUU
CIIy4allHBIX MPOLIECCOB.

Ilepedyenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

5.1. Yucnossle u creneHHble psaabl. CXxoaumMocTh U cymma psaa. Heodxoaumoe ycioBue
cxoauMocTu. JlercTBus ¢ psaaMu. Psabl ¢ MOMOKUTEIbHBIMYA WieHaMu. [[pu3Haku cX0QuMOCTH.
3HaKonepeMeHHbIe PsJibl. AOCOTIOTHAS M YCIOBHAS CXOJUMOCTH. 3HAKOUYEPEAYIOLIUECS PSIbI.
[Ipuznax JleiOuuia. Psapl ¢ KOMIIJIEKCHBIMU WICHAMH, METOJIbI UCCIICOBAHUS HA CXOIUMOCTD.
Teopema AGens. Panquyc cxonqumoctu. CBONCTBA CTENIEHHBIX psiioB. Pasnokenue GyHKIU B
creneHHble psabl. Psaner Teitnopa u Makiopena. [IpuMeHeHne CTeTeHHBIX PSIIOB K MPUOIMKEHHBIM
BBIYMCIICHUSIM.

5.2. Tpuronomerpuueckas cucrema Gpynkuuii. Psag @ypre. Paznoxenne pynkuuu B psag Oypse.
@opMynHMpoOBKa YCIOBUHN Pa3I0KUMOCTHU B Cllydae paBHOMEpPHOU cxoaumoctu. MHTerpan @ypee.
[IpeobpazoBanne Oypre, €ro CBOMCTBA U TPUMEHEHHE.

5. OueHo4yHbIe MaTepHaIbI 10 AUCHHUILINHE

OreHouHbIE MaTepHalIbl O AUCLUIUIMHE MPEICTaBIeHBI B BUIEe (OHA OLIEHOUHBIX CPE/ICTB.

6. MaTepuajibHO-TeXHHYECKOE U Y4eOHO-MeToAuYecKoe obecneyeHue JUCIUTITUHBI

6.1 l'lepeqeﬂb yqe6H0-MeTo;mqecxoro o6ecreyeHHUs Mo AUCOHUII/IMHE

Ne | ABtop, Ha3BaHME, MECTO U3JAHHS, U3AATEIBCTBO, TOJ U3/IAHHS, KOJINIECTBO CTPAHUIL, PEIKUM
n/n JocTyna

JIerukuu B.H. Bricmas matemaruka. /B.H. JIsrukun. Yue6.mocobue. — M.: PITA3Y, 2011. —
1 |330c.
https://search.rsl.ru/ru/record/01004975137

JIprukun B.H. MaTtemaTnueckuii aHanus B 3a/1a4ax U yrmpaxxHeHusax: Yue0.nmocobue. /B.H.
2 | JIeruxun, B.A. Kamutonosa.—M.: PI’A3Y, 2013.-262 c.
https://search.rsl.ru/ru/record/01006706425

6.2 IlepeyeHb y4eOHBIX U3aAHN I, HEOOXOAUMBIX /IS OCBOCHHSI TUCIUIITIHHBI
[TeuaTHble yueOHBIE M3/1aHUS B OMOIMOTEYHOM (hOHJIE

KomnuecTtBo

Ne | Asrop, Ha3BaHMe, MECTO U3JIAHMSI, U3ATEIbCTBO, O] U3/IaHH, KOJIUYECTBO

i J—— 9K3EMIUISIPOB B
oubsnnoreke

1 Beicias maremaruka: yue6. / B.C. HlumaueB. - 10-e wu3n., crep. - M.: 35

" | Beicirak., 2010. - 480c.
Bricmias marematnka B 3amadax: yue6.mocodbue / B.H. JIprukus. - M.: PTA3Y,
2| 2009. - 295c. 41



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

3 Bricmas matemartuka: yue6.mocooue / B.H. Jlsrukun. - M.: PT'A3Y, 2011. - 53
330c.
4 Bricmias maremaruka (3amayHuk): KH.M3 S5-Th 4. / P.M. AcnaHoB u Jp.;non 5
o6 pea. AWM. Hwknukosa. - M.: Ilpongo, 2017.
AHanuTuyeckas reoMeTpHsi, BEKTOpHasl anredpa, JTuHelHas anreOpa B 3a1adax
5 |u ympaxuenusx: yue6.mocobue / B.H. Jlprukun, B.A. Kanutonoma. - M.: ol
PI'A3Y, 2014. - 151c.
JIeKuu ¥ MpaKkTUYECKUE 3aHATHUS 110 BBICIICH MaTeMaTuke: yued.mocooue st
6 |By3oB/ B.H. JIprukun,B.A. Kanutonora, A.A. Myxanosa. - M.: [Iponmo, 2017. 5
:4.1. - 2017. - 251c.
DNEeKTPOHHBIC YIeOHBIC U3JIaHUS B JIEKTPOHHO-OMOMOTeUHbIX cuctemax (ObC):
Ne ABTOp, Ha3BaHUE, MECTO U3JAHMUSI, TOJ Cebiika Ha yueGHoe u3amme B I5C
/1 W3/IaHMS, KOJIMYECTBO CTPAHMUII
OcHOBHas
JIprukun B.H. Jlekiuu n npaktuyeckue
3aHATUU MO BBICIICH MaTeMaTHKe: YueOHoe
1 | moco6ue mis By3oB./ B.H. JIbrukun, B.A. https://search.rsl.ru/ru/record/01008923525
Kanutonosa, A.A. MyxaHnoga.: «IIpoHao»,
2017.
MyxanoBa AA, Myxanos CA.
2019. 3agayHUK-TIPAKTUKYM IO TEOPHH
2 | BeposTHOCTEH. YueOHOE https://ebs.rgunh.ru/index.php?q=node/5045
nocobue [ DnekTpoHHbIN pecype]| — M.:«llepo»,
2019. — 124 c.
JlomonHuTenbHAS
Hemunosuy b.I1.,KpaTknii kypc Beicien
3 |MaremarTuk: Yue6.mocobue s By3oB. /B.I1. | https://koha.lib.tsu.ru/cgi-bin/koha/opac-
Hemunosuy, B.A. KynpsiBues.— M.: Actpens; | detail.pl?biblionumber=143750
«ACT», 2007.
JIpruknHB.H.AHanutnueckas reomeTpus;
4 5?{&?52?36?;6%%’g{;fgfgj x6pa. https://search.rsl.ru/ru/record/01006808636
KammronoBa.—M.: PT’A3Y, 2014.-151 c.
6.3 IlepedeHb 2JIEKTPOHHBIX 00Pa30BaTeIbHBIX PECypPcOB
Ne JIeKTPOHHBIH Hoctyn B DOP (cerb UHTepHET, JT0KAJIBHASA CETh,
n/n oOpa3oBaTeJIbHbII pecypc aBTOPHU30BAHHBINH/CBOOOIHBIN J0CTYI
[{uki BuaeosIeKMii MO BbICIIEH MaTeMaThke — aBTop Jao1. JIbiakun B.H.
1 | [IpousBoaHas GyHKIUU https://www.youtube.com/watch?v=QgNOrL88ubg&inde
x=1&list=PL7D808824986EBFD6
2 | HeonpeneneHHslil MHTETpal https://www.youtube.com/watch?v=Z1i5rTJ0JJQ&index
=4&Iist=PL7D808824986EBFD6
3 | duddepennmanpubie ypaBHEHUS https://www.youtube.com/watch?v=BTIPeclzul8&index
=13&list=PL 7D808824986EBFD6



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

6.4 CoBpeMeHHbIe TpodeccHOHANIbHBIE 0a3bl JTaHHBIX, HH(POPMAIIMOHHBIE CTIPABOYHbIE CUCTEMbI
U JIMLIEH3HOHHOE NIPOrpaMMHoOe o0ecrevyeHune
CoBpeMeHHBIE TPodecCHOHATBbHBIE 0a3bl JTaHHBIX
1. JloroBop O mMOAKIIOYEHWH K HammoHaNIBHON 3IEKTPOHHON OMOIMOTEKEe U
MpPeIOCTaBIIEHUH JocTyna K oObekraM HarmuoHanbHOW — 9J€KTpOHHOM — OMOIMOTEKH
Nel01/HBB/0502-m ot 26.02.2020 5 neT ¢ mpoJoHTaIue

2. Cornamenne o OecruiaTHoM TecToBoM joctyne kK Polpred.com. O630p CMU
27.04.2016 6eccpouno

3. Cornamenne o OecruiaTHOM TecTtoBoM joctyne kK Polpred.com. O630p CMU
02.03.2020 6eccpouHo

4, Nudopmanmonno-cnpaBounas cucrema «l'apant» — URL: https://www.garant.ru/
Nudopmannonno-cripaBoynass cucrema Jlunensumonusiii poroop Ne 261709/OI1-2 ot
25.06.2021

S. «Koncynprant [Tmrocy. — URL: http://www.consultant.ru/ cBoO0oaHBIH TocTyn

6. DnekTpoHHO-0MOMoTeuHast cucrema AgriLibhttp:/ebs.rgunh.ru/ (cBuaeTenbCcTBO
0 TOCYIapCTBEHHOU perucTpanuu 06a3el qaHHbIX Ne2014620472 ot 21.03.2014).

7. @OenepanbHblil HEeHTp HH(POpPMAIIMOHHO-00pazoBaTenbHbIX pecypcoB. — URL:
http://fcior.edu.ru/ ceo6oaHBIN TOCTYIT

8. MexayHaponHas HHMOpMAIMOHHAs CUCTEMa II0  CEIbCKOXO03SHCTBEHHBIM
Haykam u texnosorusm . — URL: https://agris.fao.org/agris-search/index.do cBoOomHBI#
JTOCTYI

9. Wudopmannonnas cuctema «EnmHOoe OKHO J0cTynma K 0Opa3oBaTelbHBIM

pecypcam». — URL: http://window.edu.ru/cBo6oaHblii 1ocTym
Joctyn K 37eKTpOHHON HHGpOPMaINMOHHO-00pa3oBaTebHOMH cpene, WHGOPMAIUOHHO-
TeJIeKOMMYHUKAMOHHOI ceTH « AHTEpHET»

1. Cucrema aucranuumonHoro odyuenuss Moodlewww.portfolio.rgunh.ru (cBo601HO
pacmpocTpaHsIeMoe)

2. [lpaBo wucnonk3oBanusi mporpamm s IBM  MirapolisHCM B cocrase
(GYHKIMOHATBHBIX OJIOKOB U MOAynel: BupTyanbHast KOMHaTa.

3. NHHOBalMOHHAs cHUCTeMa TECTUPOBAaHUS — MPOrpaMMHOE oOecredeHue Ha
wiargopme 1C (Jorosop Ne K/06/03 ot 13.06.2017). BeccpouHblii.
4. (OOpa3oBaTelnbHBIA HHTEPHET — ToOpTadl POCCHIICKOrO TOCYJapCTBEHHOTO arpapHOro

3a0YHOT0 YHUBEpPCUTETa (CBHIETENBCTBO O PETHCTpallMU CPEJCTBa MacCOBBIX MH(opmaruu Om Ne
®C77-51402 ot 19.10.2012).

JInueH3noHHOe M CBOOOHO pacnpocTpaHseMoe NPporpaMMHoe odecredeHue

1. OpenOffice — cBoOOAHBIH MakeT OQUCHBIX TPUIOKEHUH (CBOOOIHO PacIpOCTPaHIEMOE)

2. linuxmint.com https:/linuxmint.com/ (cB0O6OHO pacmpocTpaHsIeMoe)

3. DnekTpoHHO-OMOMMOTEeYHass  cuctema  Agrilibhttp://ebs.rgunh.ru/  (CBHIETENBCTBO O
rOCyJapCTBeHHON peructparmun 0a3pl jgaHHBIX Ne2014620472 ot 21.03.2014) coOGcTBeHHOCTH
YHUBEPCUTETA.

4. Opunnansuas crpanunia ®I'BOY BO «Poccuiickuii TocyaapCTBEHHBIH YHHUBEPCHUTET
HapoIHOTO X03s1icTBa uMeHn B.U. Bepuaackoro» https://vk.com/rgunh (cBoG0IHO pacTipocTpaHsieMoe)

S. AnTHBUpycHOEe mporpammHoe obecneuenne Dr. WEB  DesktopSecuritySuite
(Cy6munensuonnsiii joropop Ne 13740 Ha mepenady HEMCKIIOYMTENBHBIX MPaB HAa MPOTPAMMBI JUIS
O9BM ot 01.07.2021).

6.5 IlepeyeHnb yueOHBIX ayIMTOPHIi, 000PY10BAHUS U TEXHUYECKHX CPeACTB 00yUeHHs

VY4eOHast aymuTopusi Al TPOBEACHHS JEKIUMOHHBIX 3aHsThid | 143900, MockoBckas obmacTs, r. bamammxa, yi1.
(motounas). Crenpanu3upoBaHHas MeOenb, nocka Menosad, | FOmmyca @yunka 1.1, xab. 203

NIepCOHAJILHBIH KOMITBIOTEP B COOpPKE C BBIXOJOM B MHTEpHET, | [Tnomans nomemenus 75,7 KB. M.

MIPOEKTOP, PKpaH HACTCHHBIH. Ne o TexHn4eckoi MHBeHTapu3anuu 213, stax 2

[Tomemienne st camocTosATeNbHON paboThl. [lepconansubie | 143907, MockoBckas o6macTb, r. bamammxa, yi1.
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KOMIBIOTEPHI B COOPKE C BEIXOIOM B HHTEPHET.

mocce DHTY3UacToB, A. 50, YuTaabHBIN 3a7
ITnomans nmomenienus 497,4 kB. M.
Ne o TexHUYecko# nHBeHTapu3anuu 177, stax 1

ITomemienue IS CaMOCTOSITEIbHON paboTEI.
Criermanu3upoBaHHas MeOenb, epCOHANBHBIE KOMIBIOTEPH! B
CcOOpKE C BBIXOZIOM B HHTCPHET.

143900, MockoBckas 0o6macTs, T. bamammxa, yir.
IOmmyca @yunka 1.1, xab. 320

[Inomans momenicuus 49,7 kB. M.

Ne o TexHnueckoi nHBeHTapu3anuu 313, atax 3

VYueOHas aynuTopus IS YIeOHBIX 3aHATHH OOYJaOIIMXCS 3
griciaa wHBANMHAO0B U nur ¢ OB3. CrermanmsnpoBaHHas MeOemb.
ABTOMATHU3UPOBAaHHOE pabodyee MECTO Ui HWHBAIUIOB-
KOJIICOYHUKOB C KOPPEKIIMOHHOW TEXHUKOW M WHAYKIIUOHHOU
cucremoii I1Cuc 290; ABTOMAaTHU3UPOBAHHOE pabouee MECTO
Ui CcHa0OBHIAIIMX W HE3PSIYUX  IOJb30BaTeled  Co
cTanWoHAapHBEIM  BHAecoyBenmuutenemM OnCmc 29  ON;
ABTOMAaTH3HPOBAaHHOE pabodyee MecTO Uil CIaOOBHIAMIHNX U
HE3ps[YUX MOJBH30BATENCH C MOPTATUBHBIM BUICOYBEIHINTEICM
DOnCuc 207 CF; ABromarm3supoBaHHOE pabouee MECTO IS
CIa0OBUASAIINX M HE3PSYUX II0JL30BATENIE C YHUTAIOIIEeH
mamraoi OnCuc 207 CN;AnnapaTHblil KOMILIEKC ¢ QyHKIUeH
BI/II[eOyBeJ'II/I'-ICHI/IH WU YTCHUSA I CHa6OBI/II[HIlII/IX u He3p;11114x
nons3oBareneir DiCuc 207 OS.

143907, MockoBckas 00aacTh, r. bamammixa, yi.
nrocce DHTY3HACTOB, 1. 50, kab. 105

IIiromans momerienus 52,8 KB. M.

Ne o TexHU4eckoit naBeHTapu3anuu 116, stax 1
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PEJEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXIEHUE BBICIIET'O OBPA3OBAHMS
MUMHUCTEPCTBA CEJIbBCKOI'O XO341MCTBA POCCUMCKOU ®EJJEPAIINN

«POCCUMCKHIA T'OCYJIAPCTBEHHBI YHUBEPCUTET HAPOITHOI'O XO3SMCTBA
NMEHMU B.A. BEPHAICKOI'O»

(YuuBepcuter BepHajackoro)

DoH/I OLEHOYHBIX CPEACTB ISl POBEJeHHs TEKYIEro KOHTPOJIs U IPOMEXKYTOYHOM
aTrecramuu odyuammuxcs no gucuumimue MareMarndecKud aHaIn3

Hanpasnenue noaroroBkun 21.03.02 3emuieycTpoiicTBO U KaJacTpPbl
Hamnpasnennocts (npodusis) nporpaMMbl 3eMJIeyCTPOCTBO H KAaCTPbI

KBanudukauus bakanasp

dopma 00ydeHUs oUHast

banammxa 2026 r.
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1.0nucanue nokaszarejed U KpuTepueB OLlEHUBAHMS IJIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHUsI M0 Y4eOHOM TUCIUILIHHE

OIIK-1.

CriocobeH pemiaTh
TUIIOBBIE  3aJauu
npodeccrnoHaIbHO
U JIeATeILHOCTH Ha
OCHOBE OCHOBHBIX
3aKOHOB
MaTeMaTUYECKUX H
€CTECTBEHHBIX
HayK c
MIpUMEHEHHUEM
UH(HOPMAITMOHHO-
KOMMYHHUKAITUOHH
BIX TEXHOJIOTHIA.

3HaTh: OCHOBHBIE TIOHATHS W METOZBI 3HATH: MUHUMAaJILHO JOIyCTUMBIN ypoBeHb | [IpakTuueckoe
MaTEeMaTHYECKOI'0 aHaIu3a; 0a3oBbIE 3HAaHUH, JOMYyLIEHO MHOr0 HErpyObIX | 3ajaHue
MaTeMaTHYECKHE METOAbl W  TEXHOJOIUU o1nOoK Tecr
aHanM3a, HEOOXOAMMBIE [UIi  pEIICHHS yMeTb: TIPOJEMOHCTPHPOBaHBI OCHOBHBIE | KoHTpoNbHAs
[IOCTaBJICHHON 3a/a4d; HpPOSBIATH BBICOKYIO [Toporossrit YMEHUs, pELIeHbl THIIOBbIE 3agadu c | paboTa
CTETEeHb ux TTOHUMAaHUS, crocoObl | (yIOBIETBOPUTENFHO) | HETPYOBIMH OIIMOKaMH, BBHITIOJTHEHBI BCE
JIOKa3aTeNIbCTB YTBEPXKICHUH M TEOpeM Kak 3aJaHusl, HO HE B MIOJIHOM O0beMe
OCHOBHOM COCTaBJISIIOILICH KOTHUTHUBHOH | BJIa/IeTh: MMEETCS] MUHHMAJIBHBIA HaOOp
KOMMYHHMKAaTUBHON (QYHKIIMH HaBBIKOB JJIS1 PELICHUS CTAaHAAPTHBIX 3a/1a4

C HCKOTOPBIMH HEAOUYCTAMU
YMeTb: HCIONB30BaTh OCHOBHBIE 3aKOHBI 3Haer TBepao: YpOBeHb 3HaHUH B 00beMe, | [IpakTrueckoe
€CTECTBEHHOHAYYHbIX JUCUUTUINH ISt COOTBETCTBYIOIIEM nporpaMMe | 3aJaHue
peleHNs CTaHAAPTHBIX 3a1a4 B COOTBETCTBHUU MIOJIrOTOBKH, JOITYLICHO Heckoibko | Tect
C  HampaBJICHHOCTBIO  MPO(EeCcCCHOHATIBHOM HerpyObIX OMIMOOK KonTponbHas
NeSITEIBHOCTH;  peliaTb  MaTeMaTH4yecKue YMeeT yBepeHHO: MPOJAEMOHCTPHPOBAHBI | paboTa
3aJjaud U3 Pa3IUyYHBIX 00IacTell MaTeMaTuKy, BCE OCHOBHBIE YMEHHs, pELICHb BCE
KOTOpEIE TpeOyIoT HEKOTOpOH OCHOBHBIE 3a7aun c HETPYOBIMH
OPHUTMHAJIBHOCTH MBINUICHHUA; TPCACTABIIATH HpOZ[BI/IHYTBIﬁ OHII/I6KaMI/I, BBIIIOJIHEHBI BCE 3aJJaHUS B
MaTeMaTHYeCKHe  YTBEPXKIACHHA M HX (xopotio) IIOJTHOM  00beMe, HO HEKOTOphle ¢
JI0Ka3aTeNIbCTBA, 334a4H U UX PELICHUs SICHO U HEJI0YETaMH.
TOYHO B TEpMUHAX, IIOHATHBIX JJIsL B.naz]eeT YBEpEHHO:
npodeccnoHaIbHON ayJIUTOPHH; MIPOAEMOHCTPUPOBAHbl  0a30BbIE€ HABBIKH
(dbopMynupoBaTh Ha MaTEMaTHYECKOM S3bIKE IPU PELIEHWH CTaHAAPTHBIX 33434 ¢
3aJjaud  CpPEHETO  YPOBHS  CJIOXHOCTH, HEKOTOPBIMH HEJI0YeTaMU
IIOCTAaBJICHHBIC B HEMATEMATHUYCCKUX
TEPMUHAX, W HCHOJB30BaTh IPEBOCXOACTBA
3TOU NIepeOPMYIIMPOBKH JUIS UX PEIICHUS
BaageTb: BO3MOXHBIMH CIIOCOOAMU peIIEHUS HNmeer cpopmupoBasiieecs | I[IpakTuueckoe
3aJady  OLECHMBAsT WX  JIOCTOMHCTBA U cucTeMaTHYecKUe  3HAHMA:  YPOBEHb | 3aJlaHHE
HE/JIOCTAaTKH;  MaTeMaTHYECKOW  JIOTHKOH, 3HaHMH B o0Beme, cooTBeTcTBytomeM | Tect
HE0OXOUMOH U1 (OPMHUPOBAHUS CYKIECHUI BhICOKHiL IporpaMMe MoArOTOBKH, O€3 ONIHOOK. KontpoibHas
MO0 COOTBETCTBYIONIMM MPO(ECCHOHATLHBIM Hmeer copmupoBaBieecsi | pabota
npodiemanm; TEXHUKOU COCTaBJICHUS (oTrRo) cucTeMaTu4yecKoe yMmeHHe:
MaTeMaTHYECKUX MoJeneit THUIOBBIX MIPOJEMOHCTPUPOBAHEl ~ BCE  OCHOBHBIC
HpO(i)eCCI/IOHaHI)HBIX 3a1a4 u HaxXoJuThb YME€HUSA, PCIICHBI BCEC OCHOBHLIC 3aJla4yn C
croco0bl WX PpEHLIeHHUs,, HHTEPIPETHPOBATDH OTJCIbHBIMU HECYIIECTBEHHBIMHU
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npodeccuoHaNbHBIN  ((PU3MYECKUIT) CMBICT
MOJYYEHHOT'0 MAaTeMaTHIECKOTO Pe3yibTaTa

HEIOYETaMHM, BBIMOJHEHBEI BCE 3afaHUs B
IMOJTHOM O0BeME.

IMTokazan chopMmupoBasieecs
CHCTEMATHYECKOE BJIAJICHHE:
MIPOIEMOHCTPHPOBAHBI HaBBIKH pu
pemeHNy  HeCTaHAApTHHIX 3amad  0e3
OIIMOOK U HEJOYETOB.

VK-1. CnocobeH
OCYITICCTBIISTH
MOWCK, KPUTHYECCKUN
aHAllU3 M  CHHTE3
nHpopMaIuy,
MIPUMECHSTh
CHUCTEMHBIN IMOJXOJ
JUIST pereHus
IIOCTaBJICHHBIX
3a7ad4.

3HaTh: OCHOBHBIC TIOHATHUS U  METOMABI
AHAIMTUYECKOM TreoMeTpud W JIMHEHHOMU
anredpsl; METOABI MATEMATHYECKOTO aHAIN3a;
TEOPUH BEPOATHOCTEH M MaTeMaTHUYECKOM
CTaTHCTUKH; 0a3oBBlE  MaTeMaTUYECKHE
METO/TBI " TEXHOJIOTUH aHaIm3a,
HEOOXOIUMBIE JUIA pelLIeHNs] TMOCTaBICHHON
3aga4u; IMPOSABIATHL BBICOKYIO CTCIICHb HX

TIOHUMAaHHUS; CIIOCOOBI JI0KAa3aTeIbCTB
YTBEPKIAECHU U TEOpPEM KaK OCHOBHOMU
COCTAaBJISIIONIEH KOTHUTUBHOH Hu

KOMMYHHUKATHBHOM (PyHKIINH

IToporossrii
(Y1OBIIETBOPHUTENTBHO)

3HA€T: MUHUMAJILHO JIOMYCTHMBIH YPOBEHB
3HaHMH, JIOMYIIEHO MHOTO HErpyObIX
o1nOoK

yMeeT: IPOAEMOHCTPUPOBAHBI OCHOBHBIC
YMEHHS, pPEUICHBl THIIOBBIC 3aJaddl C
HerpyObIMH ONIMOKAMH, BBITIONHEHBI BCE
3a7aHus, HO HE B ITOJHOM 00BEME

BJIajleeT. HMMEETCs MUHUMAalbHBIA HaOop
HaBBIKOB JUISl PEIICHUS CTAaHJAPTHBIX 3a7a4
C HEKOTOPHIMU HEeJJOYEeTaMH

IIpakTnueckoe
3aJaHue

Tecr
KonTponbHas
paboTta

YMeTh: UCHONB30BaTh OCHOBHBIC 3aKOHBI
C€CTCCTBCHHOHAYYHBIX JUCHUITIIINH JJIsL
pemICHUA CTaHAAPTHBIX 3a4a4 B COOTBETCTBHUU
C  HampaBJICHHOCTBHIO  NPOheCcCHOHATBHON
JCATCIIBHOCTH, pemaTrb MAaTEMAaTUYCCKUC
3a71a4M M3 Pa3IMYHbIX 00JIacTeil MaTEeMaTHKH,
KOTOpBIE TpeOyIOT HEKOTOPOiA
OPUTHHAIIHOCTH MBIIIICHHS; IPEICTABISTh
MaAaTEMATHUYCCKUC YTBEPKACHUA u ux
JI0Ka3aTenbCTBa, 3a/Ia4H U UX PELICHHS SICHO U
TOYHO B  TEPMHHAX, [OHSTHBIX IS
npodeccuoHaATLHON ayJUTOpUH;
dhopMynupoBaTEH Ha MAaTEMaTHYECKOM S3BIKE
3a7a4d  CPEJHEro  YpPOBHS  CJIOXKHOCTH,
MIOCTaBJICHHbIC B HEMaTEeMaTHYeCKHX
TEpMHHAX, W HCIIOJIb30BaTh IMPEBOCXOICTBA
9TOM nIepeOPMYIIMPOBKH JUISl KX PELICHUSI

[IponBuHyTHII
(xoporto)

3HaeT TBepaO: YPOBEHb 3HAHUI B 00beMe,
COOTBETCTBYIOIIEM nporpamme
MOJITOTOBKH, JIOTTYIIIEHO HECKOJIbKO
HerpyObIX OIOOK

YMeeT yBepeHHO: TPOAEMOHCTPHUPOBAHBI
BC€ OCHOBHBIC YMCHHUA, PCHOICHbBI BCC
OCHOBHBIE 3a1a4u c HETrpyObIMH
omOKaMH, BBINOJIHEHBI BCE 3aJaHusl B
HOJIHOM  00BEeMe, HO HEKOTOphle ¢
HEJI0YETaMH.

Baaneer YBEPEHHO:
NPOJIEMOHCTPUPOBAHBI 0a30BbIE  HABBIKH
IIpU PpEHICHWU CTaHJApTHBIX 3axa4d ¢
HEKOTOPBIMHU HElOUYETaMHU

IIpakTuueckoe
3aJaHue

Tect
KontponbHas
paborta

Bnagerb: BO3MOXHBIMH CIIOCOOAMU PEIICHUS
3a7a4  OILIEHWMBas WX  [JOCTOMHCTBA |

Bricokuii
(oTmyHO)

HNmeert copmupoBaBuIeecs
CHCTEeMAaTH4YeCKHe 3HAHHMS:  ypPOBEHBb

[IpakTrueckoe
3aJaHue
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HCOOCTATKU, MaTeMaTH4YCCKOMN

TEXHUKOU
MoJenen
3aga4  H

npobaeMam;

MaTeMaTHYeCKUX
PO eCCHOHATTEHBIX
CHoco0bl WX peLIeHus,

npodeccuoHanbHbell  ((hu3nuecKuii)
MOJTYYSHHOTO MaTEMaTHIECKOTO pe3yJibTaTa

JIOTHUKOM,
He0OXOaMMOHN Ui (OPMHUPOBAHUS CYKIESHUI
[0 COOTBETCTBYIOIIMM MPO(HEeCCHOHATHHBIM
COCTaBJICHUSI

THTIOBBIX

HaXOJWTh
UHTEPIPETUPOBAThH

CMBICJI

3HaHUH B 00BeMe, COOTBeTCTBYyIOmIEeM | Tect
IporpamMMe TIOITOTOBKH, 0€3 OMIHOOK. KontponbHas
HNmeer chopmupoBaBieecs | padbora
CHCTEMATHYECKOE ymeHue:
MIPOJIEMOHCTPUPOBAHEI ~ BCE  OCHOBHBIE

YMEHHS, PEUIeHbl BCE OCHOBHBIE 3a/1adHl C

OT/ICTIbHBIMH HECYIIECTBCHHBIMHU

HCOA04YCTaMH, BBIIIOJJHCHBI BCC 3aJaHHS B

IOJIHOM 00BEME.
Iloxa3an
CHCTEMATHYECKOe
MIPOJIEMOHCTPHUPOBAHBI
pelIeHnr  HeCTaHJapTHBIX
OIIMOOK U HEIOUYETOB.

chopmupoBaseecs

BJIa/ICHUE:
HaBBIKH
3amagy  Oe3

npu

2. Onucanme mMKAaja OICHUBAHUA

2.1. lllkana oueHMBaHUs HA ITaNe TEKYIEro KOHTPOJIsI

dopma TeKy1ero
KOHTPOJIA

OtcyTcTBHE YCBOCHUS
*
(HM>KE IOPOrOBOrO)

[ToporoBbiii
(YZIOBJIETBOPUTEIHHO)

[TponBuHyTHIH (XOpOIIIO)

Bricokuii (OTIMYHO)

3agaua (IIpakTuaeckoe
3aJlaHue)

HEC BBIIIOJIHCHA WJIK BCC
3aaHus PCIICHBL
HCIIPABUJILHO

enp 1 337241 TPAKTUYECKOM
paboThI JOCTUTHYTHI YaCTHYHO.

Llens v 331241 BBITIOJTHEHUST
MPaKTHYECKOH paboThI
JIOCTUTHYTHI.

Ilens BeIMOTHEHUS
JIOCTUTHYTA, 33]]a4H PEIICHBI.

Brimonnenune
KOHTPOJIbHON pabOThI

HE BBINOJIHEHA WM BCE
3aJlaHuUs PELICHBI
HEeNPaBUIbHO

Pemreno 6oxnee 50% 3amanus, HO

menee 70%

Permteno 6omee 70%
3aJaHus, HO €CTh OIINOKHU

BCE 3aJ]aHMs pelIeHbI 0e3
101805 (310):8

2.2 llikajia OLeHMBAHMS HA ITale MPOMEKYTOUYHON aTTeCcTAlUH (32a4eT H IK3aMeH)

®opmMma
IIPOMEKYTOYHON
aTTecTaluu

OtcyTcTBHE yCBOCHUS
(HMXE TIOPOTOBOTO)

[ToporoBsiii (YAOBIETBOPUTEIHHO)

[IpoaBuHYTHII (XOPOIIIO)

Bricokwii (0TIIHYHO)

BrimonHeHne UTOroBuIx
TecToB (He MeHee 15
BOIIPOCOB Ha BapHaHT)

Menee 51%

51-79%

80-90%

91% u Goitee
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3. TunoBble KOHTPOJIbHbIE 3aJaHUS WIN HHbIe MATEPHAJIbI, HEO0X0AUMBbIE IJISl OLeHKH 3HAHUIA,
YMeHUil, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH, XapaKTePHU3yI0IMX dTanbl GopMUpoBaHus
KOMIIETEeHIHIi B Npoiecce 0CBOEHUsI 00Pa30BaTeJbHOI MPOrpaMMbl

®OH/J ONEHOYHbLIX CPEACTB AJIAA TEKYIIEI'O KOHTPOJIA

KOMILJIEKT IPAKTUYECKHUX 3AJTAHUM no aucuuminne

Paznen 1. BBenenue B MaTeMaTHUYECKHI aHAJIN3

2N
1. JIokazarsb, 4TO Npeaes Nociaea0BaTEIbHOCTH {Xn } = —1 paBeH 2.
n+
Bprunciuts npeaenst:
2. a) mn&2—5x+4)
X—3
. b—x X% -4 . 4 . X—8
3.a) lim ; 6) lim ; B) lim ;1) lim :
x—>1)(2 -1 x—2 x2 +3 X—>0 X2—3 x—>8§/;—2
. sin6x . tg5x . sin4x . 1-cosx
4.a2) lim ;0) lim =——; 8) lim — ;1) lim ———
x—0 3X x—0 2X x—0 SIN 2X x50 x2
. 1)°%+4 (x+3)f (x+1)2H
5.2) lim|1+= ;0) lim|——1 ;8 lim|— .
X—>00 X X—>o0\ X — 2 Xx—oo\ X —1
. X o 2-4x _ 3ox—1-33x-2
6.a) lim ———; 6) lim ————; B) lim .
x>0+ X+1-1 Xx—>43—2X+1 x—>1 J4x-3-1
1
7. ViccnenoBarh Ha HEMPEPBHIBHOCTL GyHKIHIO Y = 2 X=o
x3+1
8. MccnenoBare Ha HEMPEPBIBHOCTh PYHKIMIO Y = 1 .
X+

Paznen 2. ludgdepennnanbHoe HCHUCICHAE
Haiiti npon3BoaHbIe PYHKIIMM, OJIB3YSACh ONPEAETIEHUEM TPOU3BOAHOM:
\ 1 1

) =—; = .
)y X 5y 3X+2

Haiitu npon3BoaHbie QyHKITHIA:

l.a) y=x

3
X .
2. y=x2—/x+eX. 3. y=xcosx. 4. y=x° Inx—?. 5. y=sin’x.
6. X*+)°—2x+6y—15=0. 7.tgy—xy =0.
Haiitu npon3BoaHble GyHKINH, 3a1laHHBIX TAPAMETPUUECKU:
X=2t-1 e
8. 3 - 9 ot -
y=t y=¢e
9. Ha mapabone y=x2 — X +4 HallTH TOYKY, B KOTOPOH KacaTeabHas K
KPHUBO#1 HakJIOHEeHA K ocu Ox 1o yriiom 45,
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10. BeruucnuTh npenensl, mpuMeHsis npasuio Jlonurans:

x3 —2x2 _x 42 [ 1 5 J In x
; B)

a) lim ; 6) lim ) lim —.
x>l x5 —7x+6 x>3(X=3 x°-x-6 x—» 3x
Pasnen 3. UuterpanbHoe ucumnciieHue
Brrunciuts HeONpeAEIEeHHBIE HUHTETPAJIbL:

1. I(4x3—\/§+x%jdx. 2. I(Scosx—3ex)tjx.
3. J.\/1+2xdx. 4. 2xdx

x2 +5'
5. | sin® xcosxdx. 6. 6X—dX
f s

7. jxsin xdX. 8. Iln xdx.

BBIYMCIUTE MHTErPAJIBL:
7l6

10 J' dx

05
9 J' dx
: - : D
0 V1— X /8 C0S 2X
Boruncnuth miiomany Guryp, orpaHMueHHbIX YKa3aHHBIMU JTMHUSMU:

11. y:x3, y =4x. 12. y=2x—x2, y=-X. 13. y:%xz—x—&

y:—%x2 +3X+2.

BbraucnuTs 00beM Tena, MoJIy4eHHOTO BpallleHHeM BOKPYT ocu Ox (GUTYpBI, OTpaHHYEHHOM
JIMHUSIMH

14. xy=5, y=0, x=1, x=5.

Brerarcnuth 00beM Tea, MOJIYIeHHOTO BpaleHueM BOKpYT ocu Oy (DUTYpBI, OTpaHHYESHHOM
JIMHUSIMH:

15. xy=2, y=2, y=4.

Pasnen 4. lndpepennnanbHbie ypaBHEeHUs!
B 3agaugax 1-3 mpoBeputb, 4TO MaHHAs (PYHKITUS SBISETCS PEIICHUEM JaHHOTO U] depeHITnaTbHOTO
YpPaBHEHUS.

1 y=A/x, 2yy'=1. 2. y:2x+3x2, xzy”—2xy’+2y:0.
Haiitu oOmime uHTErpansl ciaelyonux ypaBHeHUH]:
3. (1+ y2 )dx+(1+x2 )dy=0. 4, xyy’:l—xz.

Haiitn yacTHBIE penieHust ypaBHEHUH, YAOBJIETBOPSIOMIMX YKA3aHHBIM Ha4aIbHbIM
YCIIOBUSIM:

5. 2(1+eX)yy’ =e*, y(0)=0.

Haiitu o0mue penieHus ClIeyronmx YypaBHEHNN:
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6. (xz —yz}jx+xydy:0. 7.y :%. g y =2
X< —y X+Yy

Haiitu o0miue pemeHus Clieyomux YpaBHCHHINA:

9. y”—y’—6y=12x2—2x+1. 10. y"-3y'=2-6xX.

Pa3nes 5. UnciioBbie 1 GQyHKIMOHATbHBIE PSAIbI

[TpoBepuTh, BHIOIHSIETCS JIM HEOOXOIUMBIN MPU3HAK CXOTUMOCTH VIS CIEAYIOUINX PSAJOB:

=2 2n = 2n-1
1. Z Tl 2 2—2 .
n+ n(n+
n=1 N )
I/ICHOJ-H:ByH HpI/ISHaKI/I CpaBHeHI/I}I, nucciaeaoBaTtb CXOANMOCTb C.He,[[yIOH.II/IX pHﬂOB:

— 1 - .1
3 ) 4. nsin=.
n
n=1 n3 n=1
UccnenoBats CXOAMMOCTD PAJOB:
Zin? - n!
5. e 6. o
n :13 n:13
Haiiti o6mactv CXOAMMOCTH PSJIOB:
, o X" = 2" x"
on2" 3" +5"
Pasnoxuts B psinm MakiopeHa cneayronue QyHKIHH:

9. f(x)=cos(—3x). 10. f(x):sinzx.

11. Haittu pasnoxenue B pan @ypse Gpynknun  f(X) ¢ mepuogom T =27, ecrm

£(x) X npu—n <x<0
X)= .
0 npuO<x<rx
12. Pasnoxuts B psg Oypse pyaxmmo f(X) ¢ mepuonom T =27, ecrm

f(x):g npH — T < X< 7T,

13. Pasnoxuts B psg Oypse dpynxmmo f(X) ¢ mepuogom T =2, ecm

-1 —-1<x<0
f(x)=4 """ |
1 npu 0<x<1

KOMILJIEKT 3AJTAHUHM 1JISI KOHTPOJIbHOM PABOTHI no ancuuninze

CryneHTy npeanaraioTcsi BapuaHThl KOHTPOJIBHBIX padoT, BKIIOYAONIUe NATh 3a1anuil. Homep
BapHaHTa KOHTPOJIbHOM paboThl Ompesensercs NpernojaaBareieM. TemaThka KOHTPOJBHBIX padboT
copMHpoBaHa MO NPUHIUIY COYETAHHs TEM AUCHUIUIMHBL. HamucaHuio KOHTPOJBHOM paboThI
JOJKHO TPEIIeCTBOBATh M3yYeHHE JIEKIIMOHHOTO MaTepuaia, pelieHhe 3aJaHui Ha MPaKTUYECKUX
3aHATUSX M B MPOIECCE CAMOCTOATENBbHOM paboThl. [[s ycHemrHoro BBINOJIHEHUST KOHTPOJIBHOU
paboThl HEOOXOAMMO O3HAKOMHTBLCS C JIMTEPATypOd, CIUCOK KOTOpPOW NaH B pasuene 6 paboueit
nporpammsl «llepedeHbr OCHOBHOM U JOIOJHUTEIBHOU JIUTEPATYPhI».

19



BAPHUAHT -1

3anaua 1. BerunucnuTh yKa3aHHbIC PEIEIbI.

2
1 a) lim X X2, 6) lim X
X—>—2 X% +3x+2 x—0%/8 — X —¥/8+ X
a) lim tg3x-ctg5x ; e) lim (—) :
Xx—0 X—oo\ X + 4

3agaua 2. Haiitu npou3BOHbIC JAHHBIX (DYHKITUH.

_(2x+INX = x

a) 'y 5 , 0) y=¢
X

—X

2 .
Inx; &) sinx+xy?=0.
3anaua 3. Haiit nuTEpBanb Bo3pacTanus i yobiBanns GyHkmun Y = X° +3X% +3X.

6
3agava 4. BerunciauTs HeonpeIeIeHHbIN HHTETpal j(4x3 - \/; +— dx.
X

3apaua S. Haiitu oOmiee pemenne nuddepeHnnanbHbIX YpaBHEHHH IEPBOTO MOPSIKA.

x2dy+( y—1)dx =0.

BAPUAHT -2
2 _ . 2x—4
Janawal q) Im* ¥ 5y fim ;
=3 X" -9 X—o0 X + 3/ X

. X ) . 3Xx—2 bx+4
g) lim————: 2) lim :
x—0 arctg3x x—oo\ 3X —1

3agaua 2. Haiitu npou3BoOJHbIC JAHHBIX (QYHKITUHA.

V2X +3(Xx -2 inx
Q) y= 2( ); 6) y=e""*: g x3y?*—cosy+4=0.
X
3anava 3. MccnenoBare Ha 9KCTpeMyM QYHKIMIO Y = —x*+2x% +3.
y 2x7dx
3agava 4. Beruucauts HeonpeaeneHHbII HHTerpa I8 T g
X —

3apaua 5. Haiitu obmee pemenne aud@epeHnnanbHOro ypaBHEHHs! IEPBOTro MOPSIKA.

x2dy+( y—1)dx =0.

®OH/I OIIEHOYHBIX CPEJICTB JJI51 IPOMEXYTOUYHOM ATTECTAIIUU
KOMIUIEKT TECTOB pJjis1t 1pOMe:KyTOYHOM aTTecTaluM (3K3aMeH)
10 TUCHHUILIHHE
Bo BTOpOM cemecTpe 3K3aMeH IIPOBOAUTCA B BHUJE UTOTOBOIrO TecTa. [[Jis BBIIIOJHEHHUs TECTa
orBoguTcst 90 MUHYT.
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IIpumepHBIe 321aHUSA HTOTOBOIO TECTA

Tect Ne 1
Ne 3anaqu BapuaHTbsl 0TBETOB
1 2 _6x+9 )4 2)0 3)1 4) -7
Beruncauts  lim —
X—>3 x°-9
2 Oyukius y = 3+ 2X2 —X4 UMEET MUHUMYM TIPH X, , Do -4 37 491
paBHOM
3 BoruuciauTh I dx 1) 1|n|5X +ﬂ +C
5x +1 5
2) e5x+1 +C
3) xe>X*lic
4) In5x+1+C
4| Pemmurs ypaBHeHHe Xyy' =1-— x2 1) x2 4 y2 —InCx2
2) y=x3-Cx?
2
3) xy=el"
4) y=_Carctg(x-1)
5 0 5 1 7 11
1 1) = 2) — 3) — 4) —
IIatb1i1 unex psaga Z— paBeH 8 30 10 29
n(n+1)
n=l
Tect Ne 2
Ne 3anaqu BapuaHnTs! 0TBETOB
1 Beruucaurs  lim (X3—2X+l) DO 2)-4 35 46
X—2
2. 3 H0 2)-7 3)-1 45
X 2
3HaueHue QyHKIUHU Y = 3 X< —3X+2 B TOUKE €€
MUHUMYyMa PaBHO
3 5 I[ 5 3 ]d 1) 5arcsinx+3ctgx+C
BIYUCITUTh — X
1+%x2  cos? x 2) Sarctgx—3tgx+C
3) 4x3 —2sinx+C
4) 5In(1+x2)—3tgx+C
4 | Haiitu obmee pemenue ypapaenns Y = (Y +1)tgx 1) ysinx+C=0
2) In(y+1)cosx=C
Ce2x+l
3 V=
4) sinx(cosy+C)=3
S Pan 1+ g+ q2 + q3 +...+ qn =+ ... CXOAUTCS NPU 3HAYEHUSX 111; (?_>11 2) <2 3) 0<q<l
q

21




IIpumepHBIe BOIPOCHI K IK3aMeHY

Moayas 1. BBeneHne B MaTeMaTH4YeCKUIl aHAJIU3.

. Kakas BennurHa Ha3bIBae€TCsl MOCTOSIHHOM? IEPEMEHHOM?
. Uto Ha3pIBaeTcs GyHKIIMEH OAHOW HE3aBUCUMOM TTEPEMEHHOM?
. UTto Ha3bpIBaeTCs 00JACThIO CyLIECTBOBAHUS (ompenenenus) GpyHKuu?
. HazoBure ciocoOsl 3a1anus GyHKINN.
. Kakas ¢yHkums Ha3piBaeTcs ssBHON? HESIBHOM?
. Kakas gyHkius Ha3pIBaeTcs Bo3pacTaromieii? yopiBaromei?
. Kakas ¢yHkuus Ha3piBaeTcsi 4eTHON? HEYETHOM?
. Kakas gyHKkIust Ha3pIBaeTCs MEPUOIUICCKOM?
. Kakas ¢ynkuus Ha3piBaeTcst 311eMeHTapHON?
10. Kakue ¢pyHKIIUY Ha3bIBAIOTCSI OCHOBHBIMU 3JIEMEHTAPHBIMU (PYHKIHUSIMU?
11. Kakast pyHKI¥SI Ha3bIBa€TCS CIIOKHON?
12. Yro Ha3bIBaeTCs MHTEPBAJIOM 3HAKOMOCTOSHCTBA (PyHKIMH?
13. Kakue ¢yHKIMM Ha3bIBalOTCS B3aUMHO 00paTHBIME? Kak moctpouTs rpaduk oOpaTHOM
¢byHKIMU 10 TpaduKy TaHHOW (YHKIIMU B CHCTEME JEKApTOBBIX KOOPAUHAT?
14. Yto Ha3bIBaeTCs YUCIOBOM MOCIEI0BATENBHOCTHIO?
15. YUTo Ha3bIBaeTCs MPEAEIOM YUCIOBOM MOCIEI0BATEIbHOCTH?
16. Chopmynupyiite onpeaencHue npeaena GyHKIHH.
17. ChopmynupyiiTe TEOpeMbI 0 peenax GyHKINH.
18. Kakas ¢yHkius Ha3pIBaeTcs O€CKOHEUHO Maloit? GeckoHeuHo Oounbiioi? KakoBa
3aBUCHUMOCTb MEXy HUMU?
19. Tlepeuncnute cBONHCTBAa OECKOHEYHO MaNbIX (PYHKIIUH.
20. Hanumute ¢popMyssl IEPBOTO U BTOPOTO 3aMeYaTeIbHBIX MPEIEIIOB.
21. Kakue norapugmsl Ha3bIBAlOTCSI HATYypaIbHBIMU?
22. Chopmynupyiite onpeaeneHus: OJHOCTOPOHHUX MPENEIoB (PYHKINN B TOUKE.
23. Kakast pyHKIMs Ha3bIBaeTCsl HETIPEPBIBHOM B Touke? Ha HHTepBae?
24. Kakasi Touka Ha3bIBae€TCA TOYKOM pa3pbhiBa MEPBOTo pojia? BTOPOro poaa?
25. TlepeurcnuTe CBOMCTBA HETIPEPBIBHBIX HAa OTpe3Ke (DYHKIIUH.

O 00 1N DN K~ W —

Moayas 2 InppepenunaibHoe HCHHCTCHAE

. UTto Ha3pIBaeTCs MPOU3BOAHON PyHKIMMU?
. KaxoB reomerpuueckuii, prusnueckuii CMbICI IPONU3BOJHON?
. Kakas ¢ynkuus HazeiBaercs nuddepeHnupyeMoil B Touke? Ha nHTepBae?
. Kak B3anMocCBsi3aHbI HENIPEPHIBHOCTD U AP PepeHunpyeMocTb GyHKINUN B TOUKE?
. Hanmmre npasuna quddepeHurpoBanust pyHKIHUMA.
. Hanmummre hopmyinbl nuddepeniupoBanns OCHOBHBIX JI€MEHTapHbBIX (DYHKINH.
. Chopmynupyiite npaBuio nudhepeHupoBaHus CI0KHOW (QYHKIIUH.
. Chopmymnupyiite onpenenenue auddepennmana GyHKIIUA.
. Ilepeuncnure cBoiicTBa quddepenimana GyHKIUH.
10. KakoB reomerpuyeckuii cmbicia quddepenimana GyHKIuu?
11. Hannmute GopMyiy, HO3BOJISIONYIO HAXOAUTh MPUOIMKEHHOE 3HaUeHUe (PYHKIMH IO ee
muddepennmany.
12. Kak HaxoauTcs mpou3BogHast QyHKIMH, 3aJaHHON apaMeTpU4ecKu?
13. Kak HallT# IpOU3BOIHYIO BTOPOTO, TPETHETO, N — IO MOPSAKOB?
14. KakoB MeXxaHUYECKUI CMBICII TPOU3BOIHON BTOPOTO MOpsiaKa?
15. Kak naiitu auddepeHiman BTOporo, TpeTbero, N — ro mopsIKOB?
16. Chopmynupyiite Teopemy Ponsi. KakoB ee reomeTpudeckuii cMbICIT?
17. Chopmymupyiite Teopemy Jlarpamxka. KakoB ee reomerpuyeckuii cMbICi?
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18. ChopmynupyiiTe JOCTATOUHBIE IPU3HAKA BO3PACTAHUS U YOBIBAaHUS (DYHKITHH.
19. Kakue Touk Ha3bIBAIOTCS CTAIIMOHAPHBIMHU TOYKaMH (PYHKITUN?

20. Kakue ToOuky Ha3bIBAIOTCS KPUTHUECKUMH TOUKaMHU (QYHKIIUHU?

21. aiiTe onpeaeeHus MAaKCUMyMa, MUHUMYyMa (D yHKITHH.

22. YTo Ha3BIBACTCS SKCTPEMYMOM () yHKITUU?

23. HazoBuTe HEOOX0IMMOE yCIIOBHE AKCTpeMyMa (hyHKIIHH.

24. HazoBuTe JOCTaTOYHBIC IPU3HAKU IKCTpEMyMa (PYHKIUH.

25. Kakas kprBas Ha3bIBAC€TCS BBITYKJIONW? BOTHYTON?

26. UTto Ha3BIBAETCS TOYKOW repernda KpuBon?

27. Kak HaliTh UHTEPBaJIbl BBIMYKIOCTH U BOTHYTOCTH KPUBOM?

28. CchopmynupyiiTe JOCTATOYHBIN MPU3HAK CYIIECTBOBAHMS TOUYKH Tepernda KPUBOM.
29. Uto Ha3bIBa€TCSI aCUMITOTON KPUBOL?

30. Kak HaliTu BepTUKaJIbHbIE ACUMIITOThI KPUBOI1?

31. Kak HaliTu HaKJIOHHBIE ACUMIITOTHI KPUBOM?

32. HazoBwure cxemy ucciiejoBanus GyHKIIUU U TIOCTPOSHUS ee rpaduka.

33. B xakux ciyyasx npuMeHsieTcs mpaBuiio Jlonurans npu BEIYUCICHUN
npeaenoB?

Monayas 3. UHTerpajibHoe HCUHCTIEHHE

1. Chopmynupyiite onpenenenue nepBooOpasHoi GyHKINH.

2. Yro Ha3bIBAETCS HEONPEAEICHHBIM HHTETPAJIOM OT JaHHON (yHKLIUU?

3. KakoB reomeTpruyeckuii CMbICT HEOTIPECICHHOTO HHTErpasa?

4. Ilepeuncnure CBONCTBA HEOIIPEIEIECHHOIO UHTErpaa.

5. Hanmummre ¢opmyInbl TaOIUIBI OCHOBHBIX HHTETPAJIOB.

6. B 4yem cymHOCTh METOa 3aMEHBI IEPEMEHHOI ITPU BBIUYMCIIEHUN HEONIPENETICHHBIX
WHTETpasioB?

7. Hanumwure ¢popMyily HHTETPUPOBaHUS MO YaCTSAM B HEONPEAEICHHOM HHTErpale.

8. YKaxuTe TUIIBI HHTETPAJIOB, BEIYUCIIEHNE KOTOPBIX 1[€J1eCO00pa3HO MPOU3BOIUTH NPU
ITOMOIIY METO/a NHTETPUPOBAHUS 10 YaCTSIM.

9. UznoxunTe MpaBUiIo pa3iokKeHUs MPaBUIbLHON pallMOHAIIBHOM IpoOH Ha CyMMY IIPOCTEHIINX
IpoOeii.

10. M310%uUTE METOIBI MHTETPUPOBAHMSI TPOCTENHIINX PALMOHAIBHBIX APOOEH.

11. HazoBuTe 331241, NPUBOAALINE K OHATHIO ONPEEICHHOI0 HHTErpaa.

12. Hamumure HHTErpansHyo cymmy ans gpysakmun Y = f (X) Ha OTpPE3KE
[a; b].
13. Yro Ha3piBaeTCA OMpEEIEHHBIM UHTErpajioM oT GpyHKuuu Y = f (X) Ha OTpe3Ke [a; b]?

14. KakoB reoMeTpu4ecKuii CMBICI OMPEEIEHHOT0 HHTErpasa?
15. Ilepeuncnure cBOMCTBA ONPEAEICHHOTO UHTETpaa.
16. Yemy paBHa mpoOM3BOHAS OT ONpPEAEIEHHOr0 HHTErpajia ¢ IEPEMEHHBIM BEPXHUM
IIPEIETIOM UHTETPUPOBAHUSA?
17. Hanmumure popmyny Herorona — JleltOHuma.
18. Hanumre ¢hopmyiny 3aMeHbI IEPEMEHHOMN B OIIpeIe]IEeHHOM UHTErpase.
a

19. Yemy paBeH uHTerpan I f (X) dx,ecmn y=f (X) €CTb YeTHasi QyHKIUsI? HeUeTHAs

—a
byHKIHS?
20. Harmummure popmyiny HHTETPUPOBAHUS IO YaCTSIM B ONIPEICTICHHOM HHTETpale.
21. ChopmynupyiiTe ornpeseieHrne HeCOOCTBEHHOTO HHTETpalia ¢ 0ECKOHEYHBIMH TPEIETaMH
WHTETPUPOBAHUS.
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22. ChopMynupyiTe orpeneneHne HeCOOCTBEHHOTO MHTETpalia OT Pa3phIBHOW (PYHKIIUU.

23. B kakom cirydae HeCOOCTBEHHBINM MHTETPAJT Ha3bIBACTCS CXOASAIIMMCS? PACX OIAIIIIMCS?

24. Kax BbIUUCISCTCS IIOMAAb IIOCKOU (PUTYPBI B IPSIMOYTOJIBHON CHCTEME KOOPJMHAT C
ITIOMOILBIO ONPEEIEHHOr0 UHTEerpaia?

25. Hanmmute hopMysl 7St BBIYUCICHUS 00BEMOB TeJl, 00pa30BaHHBIX BPAIIEHUEM IIJIOCKOM
¢burypsl Bokpyr ocu Ox; ocu Oy.

Mogayas 4. IuddepeHuuaibabie ypaBHeHHs

1. Yro HaswiBaeTcs nuddepeHuanbHbIM ypaBHEHHEM ?

2. Yto Ha3bIBaETCS MOPAIKOM TU(PEepeHIINATHLHOTO YPaBHEHUS ?

3. Uro Ha3bIBaeTCs 00MMM pelieHneM auddepeHInalbHOro ypaBHEHUs IEPBOro nopsiaKa?

4. Yro Ha3bIBAETCS YACTHBIM pemeHreM audQepeHnnanbHoro ypaBHEeHH IEPBOTro MOpsIKa’?

5. KakoB reoMeTpu4ecKkuil CMbICI YaCTHOT'O perieHus AupdepeHunalbHOro ypaBHeHUs
IIepBOro nopsiaka?

6. IlpuBeaure npumeps! AudQepeHInanbHbIX YPABHEHUHN C pa3AesIFOIIUMUCS IEPEMEHHBIMH.

7. Kakoe nuddepeHnnaibHoe ypaBHEHUE TIEPBOTO TOPSIKA Ha3bIBACTCS TMHEHHBIM?
ypaBHeHHeM bephymn? YkaxuTe criocod ux pereHus.

8. Kakoe ypaBHEeHHE Ha3bIBACTCS JIMHEHHBIM HEOHOPOIHBIM AU epeHnanbHbIM
ypaBHEHHEM BTOPOro Mopsiika?

9. Kakoe ypaBHEHHE Ha3bIBACTCSI TMHEWHBIM OJTHOPOIHBIM U (HepeHIHaTbHBIM yPaBHEHUEM
BTOpOTO nopsiaxa?

10. Kakoe ypaBHEeHME Ha3bIBAETCS XapaKTEPUCTUUECKUM JIJISl JINHEHHOTO OAHOPOHOTO
muddepeHInanbHOro ypaBHEHUs! BTOPOTO MopsKa?

11. Kakoii Bux umeet of1iee peneHne OJHOPOIHOTo Ju¢GepeHINaTIbHOTO YpaBHEHUS
BTOPOT'O MOPSAKA B 3aBUCUMOCTH OT TUCKPUMHUHAHTA XapaKTEPUCTUUECKOTO YpaBHEHUS?

12. Kak HaiiTh o01iee penieHre JTMHEHHOro HEOJHOPOIHOTO U pepeHInaTIbHOTO YpaBHEHHS
BTOPOTO MOPs/IKA C TOCTOSHHBIMU KO3 dUIIeHTaM1?

13. Kakoil Bua nMeeT 4acTHOE pellleHue JIMHEHHOr0 HEOAHOPOAHOTO JU(depeHIINaTIbHOTO
ypaBHEHMsI BTOPOTO MOPsI/IKA C MOCTOSHHBIMU KO3((UIIEHTaMU, €CJIU €ro MpaBas 4acTh €CTh
MHOTOUJIEH? TIoKa3aTenbHas PyHKIus?

TpUTrOHOMEeTpHUecKast (PyHKIUA? KOMOMHAIMUS 3TUX QYHKINN?

14. HazoBute crioco0 perieHus TUHEHHBIX OAHOPOAHBIX T (pepeHIINaTbHbIX YPaBHEHUH C

MOCTOSIHHBIMU KO3(p(pULIMEeHTaMu MOPSIJIKA BBILIE BTOPOTO.

Moayab 5. UncsioBble U (pyHKIHOHAJIBHBIE PSAbI

1. Yto Ha3bIBAETCS YUCTOBBIM PAIOM?

2. Yto Ha3pIBaeTCA N — O YaCTHYHOM CYMMOM YHMCIIOBOTO psifa?

3. YUrto Ha3bIBaE€TCSI CYMMOM YUCIIOBOTO psijia?

4. B yem cocTouT HEOOXOIUMBIN MTPU3HAK CXOTUMOCTH YHUCIOBOTO psia?

5. CopmynupyiiTe qoCTaTOUHBIE TPU3HAKHA CXOJMMOCTH YHUCIOBBIX PSIOB C
MOJIOKUTETFHBIMH YJIEHAMH, OCHOBAaHHBIC Ha CPAaBHEHUHU PSIJIOB.

6. Chopmynupyiite npusHak Jlanambepa CXOAUMOCTH PSIOB C MOJIOKUTETLHBIMU YWICHAMHU.

7. B ueM 3akimrouaeTcs MHTErpalbHBIN pu3Hak Ko cXoaMMocTH pSoB C MOJI0KUATETLHBIMU
yieHamu?

8. Kakoii psy Ha3pIBaeTCsi rapMOHUYECKUM? BBITOTHSETCS T 17151 HETO0 HEOOXOTUMBII
MPU3HAK CXOAUMOCTH? CXOAUTCS JIU TaApMOHUYECKUH psin?

9. Kakoi psin Ha3pIBaeTCs 3HAKOUEPEAYIOIIUMCS?

10. Chopmynupyiite npusHak JIeiOHUIIA O CXOAMMOCTH 3HAKOYEPEAYIOIIETOCs psifa.

11. ChopmynupyiiTe mpaBuiIO OIIEHKHA OCTaTKa 3HAKOYEPEIYIOIIEToCs psja.

12. Kakoii psij Ha3bIBaeTcst aDCOMOTHO CXOAALIMMCS ?
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13. Kakoii psaa Ha3pIBaeTCs yCIOBHO CXOIAIMMCS?

14. HazoBuTe cBOMCTBa aOCOTIOTHO CXOSIITUXCS PSIOB.

15. Kako#i psig Ha3pIBaeTcst PyHKIMOHATIBHBIM?

16. Yto Ha3bIBaeTCs 00J1aCTHIO CXOAUMOCTH (PYHKITMOHAIBHOTO psijia?

17. Kakoii pss1 Ha3bIBa€TCS CTEIIEHHBIM?

18. Chopmynupyiite TeopeMy AOeIst 0 CXOJUMOCTH CTEIIEHHOTO Psijia.

19. Kak HaiiTi 00J1acTh CXOAMMOCTH CTETIEHHOTO psifa?

20. Cchopmynupyiite TeOpeMbl 0 MOwWIeHHOM TudepeHIIMPOBAaHUN U HHTEIPUPOBAHUN
CTENEHHBIX PSIOB.

21. Kakoii creneHHOM psi Ha3bIBaeTCs psAaoM Teisiopa qaHHON (YyHKIIUH.

22. Kaxk onpenensitorcs kodddunmeHTs psijaa Teitnopa?

23. Hanmumure hopmyny ocTaTO4HOTO WwieHa psja Teinopa.

24. Ha3oBUTE HEOOXOAUMBINA U JOCTATOYHBINA MIPU3HAKU pa3liokeHus QyHKIMU B psin Teitnopa.

25. Kakoii cTeneHHOM pAl Ha3bIBaeTcs psiaoM MakiiopeHa ?

26. Kak onpenensrorcst kodhumuenTs! psaa Makiopena?

27. Hanuiute pasznokeHus B psia MakiopeHa QyHKIHA e*, sinx, cosx,
In(1 + x).

28. Ha3oBuTE OCHOBHBIE MPUIIOKEHUS CTETIEHHBIX PSIOB B MPUOIMKEHHBIX BBIYUCICHUSX.

29. V310KUTE CYIIHOCTh HHTETPpUPOBaHUS TU(D(HEePCHIIMATBLHBIX YPABHEHUH C TTOMOIIIBIO
CTETICHHBIX PS/IOB.

30. Kakoii uncioBoii psiJi ¢ KOMIICKCHBIMU YICHAMH HA3bIBAETCS CXOJIS —
mumcs?

31. Chopmynupyiite Teopemy AOes A CTEICHHBIX PSIOB ¢ KOMIUICKCHBIMU WICHAMH.

32. Hanumute Gopmysisl Diiepa, CBA3BIBAIOLINE MOKA3aTENbHYIO (DYHKITHIO C
TPUTOHOMETPUYCCKUMHU (DYHKIIHSIMHU.

33. Kakoil psin Ha3pIBaeTCsl TPUTOHOMETpHUUYECKUM psiioM Dypoe?

34. ChopmynupyiiTe ycaoBHs pa3ioKUMOCTH (pyHKINHU B psia Dyphbe.

35. Hanummute Gpopmynsl koddduiimeHToB Oyphe A NEpUOANUECKON PYHKIIMH ¢ IEPUOAOM
2m.

36. Hanumute Gopmysnsl kodddunmenToB Oypbe A1 YETHBIX U HEYETHBIX NEPUOANUECKUX
GbyHKIMH ¢ nepuogoM 2.

37. Hanumute Gopmysnsl koddduiimeHToB Oyphe s GYHKIUN ¢ TPOU3BOIBHBIM MTEPHOIOM.

38. UznoxwuTe crocod pasznoxeHus B psag Oypbe GyHKINNA, 3aJaHHBIX HA TTOJTYIIEPUOJIC.
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