MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

dakynsTeT YIpaBICHUS TEPPUTOPHSIMHA
Kadenpa Briciieit maremMaTuku

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 18 anpeIst 2025 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
ECTECTBEHHBIE HAYKH U HTHOOPMATHUKA

«b1.0.13.02 MATEMATHUKA»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.02 3emieycTpoicTBO M KaacTpbl

Hanpasnennocts (mpo¢uiib) MOArOTOBKY: YIpaBleHUE HEABKUMOCTBIO U Pa3BUTHEM TEPPUTOPHUIL

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obydenwue): 2025

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

Oo0beM: B 3a4ETHBIX eauHUIax: 12 3.e.
B aKaJIeMHUYECKUX yacax: 432 ak.d.

MockBa, 2025
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Pa3padoruukmu:

Crapmmii npenofasarens kadenps! Briciieir maremaruku Mcakosa O.
B.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO mno wnanpaBnenuto mnoarotoBku 21.03.02 3emiieyCTpoICTBO M KaaacTpbl, YTBEPKIECHHOTO
npukazoM MuHoOpHayku ot 12.08.2020 Ne 978

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE ara, IIPOTOKOJI
Ne | [Togpaznenenue DUO Busa Jlara, np
JIALIO (Ipu HaNMUYUN)
1 ¢akynsrer [Ipencenarens Boponriosa A. A. Paccmorpeno | 19.12.2024, Neo
VIpAaBICHMA | yyenoro coBeTa 2-2024
TEPPUTOPUSIMU (baKyJILTeTa
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI
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N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI
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. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU
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9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)

Ne 000004191 Crpannra 3 u3 31



1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Ilenp OCBOGHHUS TUCIHUIUIMHBI - TMONyYeHUE OOYYAIONIMMHUCS TEOPETUYECKUX 3HAHUK O
3aKOHOMEPHOCTSIX ~pPa3BUTHSA COBPEMEHHOTO MaTeMaTHYeCKOro ammapara ©W €ero CcBi3U C
npodeccHOHANBHON JIEATeTbHOCThIO, 00 OCHOBHBIX HANPABICHUAX PA3BUTHS COBPEMEHHOMN
MaTeMaTuku; (OPMHUPOBAHUE TMPAKTHUYECKUX HABBIKOB W TOTOBHOCTH K CaMOCTOSTEIbHON
pa3paboTke M MPUMEHEHHIO MAaTEeMAaTUYeCKOrO ammapara JUisli pEelIeHHs MPaKTHYeCKUX 3ajad
npoecCHOHANBHON AESITETLHOCTH, MTOCTPOSHUSI MAaTEeMaTHUYECKUX MOJIEICH M3y4aeMbIX MPOIECCOB
U SIBJICHU; OBJIaJICHUE HABBIKAMU NMPUMEHEHHUSI CTAaHAAPTHBIX MaTeMaTUYECKUX MOJENe U METO/I0B
B IIpo(hecCHOHANTBHON IeATeIbHOCTH.

3agayu U3y4eHUs TUCLIUIUIAHBIL:

- (opMupoBaHHE TOHATHUHHOTO ammapara ¥ TPEACTABICHHH O COBPEMEHHBIX MaTeMaTH4YeCKHUX
METOJIax, MPUMEHIEMBIX TIPH PeIIeHUN MTPOQeCCHOHATBHBIX 3a]1a4;

- OCBOCHHME HAaBBIKOB HCIIOJIb30BaHUSA MATEMAaTHYE€CKOTO anmapara: Mpeaeibl, MPOU3BOIHbIC,
WHTETpaJIbl, psAnbl, auddepeHanbHble ypaBHEHUS, CIydalHbIE BEIMYMHBI W WX 3aKOHBI
pacrpenenieHus, CTaTUCTUICCKUE MOJICIIH, KPUTEPUH COTIIACHS, UHTETPAIbHBIC TTPeoOpa30BaHus;

- TOJy4YCHHE KOMIIETEHIIMH B O0JAacCTH NMPUMEHEHUS MaTeMaTHYEeCKOrO ammapara JUisl pericHHs
MPAKTHYECKUX 3a7a4d MPo(eCcCHOHATBHONW AESITeTbHOCTH, a TaKKe MOCTPOCHHS MAaTeMaTHYECKUX
MOZEJEN N3YYaeMbIX ITPOLIECCOB U SIBJICHUI;

- (hopMHUpOBaHHE YMEHHI MTPUMEHSTH MOJTYyUYECHHBIE 3HAHUS B IPAKTUYECKOM JEATEILHOCTH, PEIIaTh
MPaKTUYECKUE 3aJa4dl COMIACHO BBIOPAHHBIM MaTEMaTHYECKOMY ammapary | MOJIETSM,
OTHCBIBAIOIINM peliaeMbie TpodeccuoHanbHbIC 3a/1a4H.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMbIMHU pe3y/1bTaTaMU 0CBOeHHs 00pa30BaTeIbHON NPOrpaMMbl

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

OIIK-1 Crocoben pemars 3amadd  MNpOo(EeCCHOHAIBHONW NEATEIbHOCTH TPUMEHSS METOMIbI
MOJICTMPOBAHMSI, MATEMATUYECKOT0 aHAJIN3a, ECTECTBEHHOHAYYHbIE U OOIICUHKEHEPHbIE 3HAHUS

OIIK-1.1 JleMoHCTpHUpyeT 3HaHUS MOJCIMPOBAHMS OTAEIBHBIX (PArMEHTOB TMpoIlecca,
MaTeMaTU4ecKOro aHalinu3a, BbIOOpa ONTHUMAIBHOTO BapHaHTa Uil KOHKPETHBIX YCIOBHUU MpHU
CO31aHUH 3E€MJICY CTPOUTEIBHOU U KalaCTPOBOM TOKYMEHTALUH

3nams:

OIIK-1.1/382 MeTtoapl MareMaTH4eCcKOTO MOJICTUPOBAHMS W aHANIW3a, IPUMEHSIEMBIE B

3€MJICYCTPONCTBE U KaJacTpax HEABMKUMOCTH

Ymemu:

OIIK-1.1/¥m1 Hcnonb3oBaTh €CTECTBEHHO-HAyYHbIE W HMHXXCHEPHBIC 3HAHUS IS

ONTUMHU3ALMH 3EMJIEY CTPOUTENBHBIX NTPOLIECCOB

Braoemy:

OIIK-1.1/HB1 HaBbikoM BbIOOpa HAMIYYIIIETO METOJa MOJCIMPOBAHUSA W pacyeTa Mpu
pa3paboTKe 3eMJICYCTPOUTEIHPHON U KaJaCTPOBOM IOKyMEHTAITUN

OIIK-1.2 HUcnone3yeT (dhyHIaMEHTaIbHBIC 3HAHUSA B MPO(ECCHOHAIBHON IEATEIBHOCTH IJIS
pelIeHrs KOHKPETHBIX 3a71a4y B 3eMJICYCTPOICTBE U KaJacTpax

Suame:

OIIK-1.2/301 ®yngameHTanbHbIE  KOHICTIIIMM W  TEOPUHM, TPUMCHHMBIC B
3eMJICYCTPONCTBE U KaJlacTpax HEABHKUMOCTH

Yuvemo:

OIIK-1.2/¥ml  HMHrerpupoBaTh Hay4Hble 3HAHMA JUISI  PELICHUS  pEaIbHBIX
npodeCCHOHANBHBIX 3a/1a4

Brnaoemw:
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OIIK-1.2/HBl HaBbikoM 3(¢EKTHBHOIO MPUMEHEHHs HAy4YHOTO TOTeHLUANa s
YAyUIICHHUS KaueCTBa 3eMJICYCTPOUTEIbHBIX U KaJaCTPOBBIX MPOLIETYP

OIIK-1.3 Ananu3upyeT IpPUYMHBI CHUXKEHMSI KauyecTBAa TEXHOJOTMYECKUX IPOLIECCOB U
npeziaraeT QQEeKTUBHbIE CIIOCOOBI MOBBIIICHUS KadyecTBAa MPOM3BOACTBA paldOT mpH
BBITOJIHEHUH PA3JIMYHBIX TEXHOJIOTMYECKUX OMNEpalil B 3eMJICYCTPOMCTBE W KagacTpe ¢
Y4ETOM OTEYECTBEHHOTO U 3apyOeKHOTO OMBITOB C NPUMEHEHHEM TIeOMH(POPMALMOHHBIX
cucTteM, HH(POPMALMOHHO-TEIICKOMMYHUKAIIMOHHBIX ~ TEXHOJOTHH,  JENaeT  pacueTsl
MOCTPOCHUM

3namu:

OIIK-1.3/301 OrteuecTBeHHBI HW MEXIYHAPOIHBIM OIBIT TOBBIIMICHUS KavyecTBa
3eMJICYCTPOUTENBHBIX U KaJaCTPOBBIX paboT

Ymems:

OIIK-1.3/¥Mm1 [lnarHocTupoBaTh MPUYHHBI YXYAIICHUS TEXHOJOTHUYECKOTO Tpolecca U
paccUUTHIBATh BAPUAHTHI UCIIPABICHUM

Braoems:

OIIK-1.3/HB1 HaBwixom BHenmpenusi coBpeMeHHbIXx [ IC-texnonoruit u MKT-pemennii

JUIST aBTOMATH3aIlMM ¥ TIOBBIIMICHHUS TOYHOCTH 3€MJICyCTPOUTEIBHBIX U KaJdacCTPOBBIX
onepanuin

OIIK-1.4 /leMOHCTpUpPYET HaBBIKM MCIOJIb30BaHUS COBPEMEHHBIX MHCTPYMEHTOB U METOJOB
BBITOJIHEHHUSI KOMIUIEKCA paboT MO BHYTPUXO3SHCTBEHHOMY 3E€MIJIEYCTPOHCTBY U KOHTPOIIIO
MIPOEKTOB, CBSI3aHHBIX C OCIOKHEHUSIMH, BOSHUKAIOLIUMH ITPU MIPOU3BOJCTBE PabOT

3nams:

OIIK-1.4/301 CoBpeMeHHBIE HMHCTPYMEHTHI W TEXHOJOTHH, TPUMEHSIEMbIC B

3eMJIEyCTPOMCTBE U KOHTPOJIE KaJaCTPOBBIX IPOEKTOB

Ymemu:

OIIK-1.4/¥YMm1 CrpaBisiTbCsl ¢ TEXHUYECKUMHU CIOKHOCTSIMU U YCTPAHATH MPETATCTBUSL

B IIPOM3BO/ICTBEHHOM IEATENBHOCTU

Braoemy:

OIIK-1.4/HBl HaBbikoM OBICTPOTO pearupoBaHUs W OMNEPATUBHOTO YCTPAHCHUS

OCJIOKHEHUH NPH BBIIOTHEHUH 3€MJICYCTPOUTEIBHBIX U KOHTPOJIBbHBIX 3a7a4

OIIK-1.5 JlemoHCTpupyeT HaBBIKA pPa3paOOTKH 3eMJICYCTPOMTEIBHOW JOKYMEHTAIlMH W
pabounx MPOEKTOB IO MCIIOJIb30BAHUIO U OXPaHE 3eMEJIbHBIX Yroaui

3nams:

OIIK-1.5/311 HopmaruBHO-TIpaBOBbIE  OCHOBBI M  TEXHOJOTHIO  Pa3pabOTKH
3eMJICYCTPOUTENIBHOMN TOKyMEHTALUN

Ymemu:

OIIK-1.5/¥Yml  OdopMasTh TEXHHYECKYI0  JOKYMEHTAIlMIO, COOTBETCTBYIOLIYIO
COBPEMEHHBIM TPEOOBAaHUSAM 3€MEIHLHOTO 3aKOHOAATENILCTBA

Braoemy:

OIIK-1.5/HBl HaBbikoM MOATOTOBKH pabOYMX TPOEKTOB 1O 3PGHEKTHBHOMY
UCTIOJIb30BaHMIO U 3aIIUTE 3€MEIBHBIX PECYPCOB

OIIK-1.6 [IeMOHCTpUpYET HABBIKU pa3pelIeHUs CIIOPOB MPU MPOBEACHUHN 3€MIICYCTPOMCTBA U
KaJacTpa

3name:

OIIK-1.6/301 HopMmaTuBHO-TIpaBOBYI0 0a3y yperyJIupOBaHHs 3E€MENbHBIX CIIOPOB U
KOH(DJTUKTHBIX CUTYyalHi

Ymems:
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OIIK-1.6/YmM1  Bectu meperoBopel W  pa3pemiarb  CIOOpbl B Mpolecce
3eMJICYCTPOUTEIHHBIX U KaJaCTPOBBIX paboT

Braoems:

OIIK-1.6/HB1 HaBbikOM MUPHOTO yperyJaupOBAaHHS PA3HOITIACHN M 3aIUTHl 3aKOHHBIX
MHTEPECOB CTOPOH B CIIOpaX OTHOCUTENIHHO 3€MJIM U UMYILIECTBA

3. Mecto aucuumimabl B cTpykrype OII

Hucuumnuaa (momyns) bB1.0.13.02 «Maremaruka» OTHOCUTCS K  00s3aTeNbHONW  YacTh
o0pa3oBarenbHOI MporpaMmbl U n3ydaeTcs B cemectpe(ax): 1, 2, 3, 4.

B npounecce wu3yyeHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUICHMIO THUIOB 3ajad
npodecCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM qMCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOI padoThI

= | §
w [1a} =R =
515 |§ |2 |8 | ¢
g g ) z o ‘E
BB zloslie| e
obywenns |EFIEQC|EF|8E|2E| T E
= |z |2 |§ |8 >\
5 |E |E |E |3 %
o [© 5 < 2 g
o O = [s:; < Q
@) [o¥
=
1 cemectp 108| 3 | 18 | 36 | 54 | 3%eT¢
OLIEHKO
OK3amMeH
2 cemecTp 108 | 3 17 | 34 | 21 (36)
3 cemectp 08| 3 |16 |32 | 60 | 32T
OLIEHKO
OK3amMeH
4 cemectp 108 | 3 16 | 32 | 24 (36)
Bcero 4321 12 | 67 134|159 72

5. Conepxxanue 1MCUMILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

E o
< o
= S S 4
= = < = janfien
El 2| =388
= " |9 O &
S |55 |5E¢
Haumenosanue paszaeina, TEMbI o 2 2 |29 <
= %) s |2 8 &
= | 2|5 [6E¢
S| 2|2 |2EEE
o = ! Q = o S <
= = (> S | &8 &
o X < = < > 5
[5) ) o, 8 |5& 3 &
m | B |FE |0 |BEdaE
Pa3znen 1. BBenenue B 24 4 8| 12| OIIK-1.1
MaTeMAaTHYeCKHI aHaJIn3 OIIK-1.2
Tema 1.1. @yHKIMM OHOMH 7 1 2 4| OIIK-1.3
MepeMEHHOMN OIIK-1.4
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OIIK-1.5

Tema 1.2. [Ipenenst 10 2 4 4

Tema 1.3. HenpepbIBHOCTD 7 1 2 4| OIK-1.6

byHKIIUN

Pasnen 2. {uddepenunaibHoe 34 6| 11| 17| OIIK-1.1

HCYHCJIeHHEe (PYHKIIUU OTHOM OIIK-1.2

JefiCTBUTEIbHON MepeMeHHOo OIIK-1.3

Tema 2.1. I[IpoussonHas u 9 2 3 4| OIIK-1.4

nuddepennmran OIlIK-1.5

Tema 2.2. [IpousBoanbie U 8 1 2 5| OIIK-1.6

nuddepeHnrans BBICIIMX

MOPSIAKOB

Tewma 2.3. OCHOBHBIE TEOPEMBI O 7 1 2 4

muddepeHnnpyeMbIx GYHKITHAIX

Tema 2.4. UcciienoBanue 10 2 4 4

(byHKIHUNA METOIaMH

muddepeHnanTbHOr0 UCUUCIICHUS

Pasnen 3. UnrerpajbHoe 50 8| 17| 25| OIIK-1.1

HCYHC/IeHHe (PYHKIMU OTHOMI OIIK-1.2

nepeMeHHOM OIIK-1.3

Tema 3.1. TlepBoo6pasHas u 7\ 1| 2| 4|OIK-14

HeOTIpe/IeNeHHBIH HHTErpan OIIK-1.5

Tema 3.2. OCHOBHBIE METOBI 10 2 3 5| OIIK-1.6

MHTETPUPOBAHUS

Tema 3.3. UnterpupoBanue 8 1 3 4

paloHaIbHBIX PYHKINN

Tema 3.4. UnterpupoBanue 8 1 3 4

BBIPAYKEHH, COAEPKAITUX

TPUTOHOMETPHUUYECKHE U

MoKa3aTeNbHy0 QYHKIINH

Tema 3.5. OnpeneneHHbIA 9 2 3 4

MHTETpaJl U €r0 CBOMCTBA

Tema 3.6. [eomeTpuueckue 8 1 3 4

MIPUIIOKEHUS OTIPEIETICHHOTO

UHTErpata

Paznen 4. Bektopunast anreopau | 47| 11| 23| 13| OIIK-1.1

aHAIUTHYECKasl reoMeTpHus OIIK-1.2

Tema 4.1. Bextopsl 8| 2| 4| 2|OIK-1.3

Tema 4.2. CkanspHoe 9] 2 5| 2|OlK-1.4

MIPOU3BE/IEHUE BEKTOPOB OlIK-1.5

Tema 4.3. BextopHoe u 1| 3| 5| 3|OHK-L6

CMEIIIaHHOE MPOU3BEACHHE

BEKTOPOB

Tema 4.4. DneMeHTBI 10 2 5 3

AQHAJIMTUYECKOW F€OMETPUHU Ha

MJIOCKOCTH

Tema 4.5. [InmockocTh U ipsiMast B 9 2 4 3

MIPOCTPAHCTBE

Pasnen 5. DineMeHTHI TUHEHHON 25 6| 11 8| OIIK-1.1

ajareopol OIIK-1.2

Tema 5.1. Matpuusl u 11 2 5 4| OIIK-1.3

OnpeieuTeNH OIIK-1.4
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OIIK-1.5

Tema 5.2. Cuctembl TMHEUHBIX 14 4 6 4
YpaBHEHUH OIIK-1.6
Paznen 6. {uddepenunanbHoe 61 8| 18| 35| OIIK-1.1
HCYHC/IeHHe PyHKIMT OIIK-1.2
HECKOJILKHX IepeMeHHbIX OIIK-1.3
Tema 6.1. DyHKIIUN HECKOJIBKUX 11 2 4 5| OIIK-1.4
HepeMeHHbIX OIIK-1.5
Tema 6.2. [IpOM3BOAHbIE 1 18] 2| 6| 10] OIK-1.6
muddepennmranbl GyHKIAN
HECKOJIbKHX TIePEMEHHBIX
Tema 6.3. TuddepenumnpoBanre 16 2 4] 10
CJIOJKHBIX U HESIBHBIX (DYHKITHIA
Tema 6.4. ['eomeTpuueckue 16 2 4] 10
MIPHIOKEHUS YaCTHBIX
MIPOU3BOIHBIX
Pasnen 7. Kparubie n 47 8| 14| 25| OIIK-1.1
KPHUBOJIMHEIHbIE HHTErPaJIbI OIIK-1.2
Tema 7.1. JIBoiiHOM UHTerpan 27 4 g8l 15| OIIK-1.3
OIIK-1.4
Tema 7.2. KpuBonuneiinbie 20 4 6| 10| OIIK-1.5
UHTErPaJIbI OIIK-1.6
Pasnean 8. Paabl 28 6| 12( 10( OIIK-1.1
OIIK-1.2
Tema 8.1. YUncnoBsie psiibl 14 3 6 5| OIIK-1.3
OIIK-1.4
Tema 8.2. ®ynkunonansusie psaapt | 14| 3| 6| 5| OIK-1.5
OIIK-1.6
Pa3znen 9. luddepenunanbubie 44| 10( 20| 14| OIIK-1.1
YPaBHEHUA OIIK-1.2
Tema 9.1. lndpdepenuuanbabie 15 3 7 5| OIIK-1.3
YPaBHEHUS IIEPBOTO HOPSIKA OIIK-1.4
Tema 9.2. Tuddepenuansaole 16 4 7 5| OIIK-1.5
ypaBHEHHS BTOPOTo U Ooiiee OINK-1.6
BBICOKHX TTOPSITKOB
Tema 9.3. Cuctemsbl TMHENHBIX 13 3 6 4
muddepeHInaIbHBIX YPaBHCHHM
Hroro 360 67| 134| 159

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pazoen 1. Beeoenue ¢ mamemamuueckuii anaius

Tema 1.1. @yHxyuu 00HOU nepemeHHOU

1.1. Onpenenenue M criocoObl 3aaHus PYHKITUH
1.2. OcHOBHBIE CBOWCTBA (DyHKIIMIA

1.3. Knaccudukarus QpyHKImii

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Penrenue 3amau
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Tema 1.2. Ilpedenvi

2.1. OcHOBHBIE ONIpEACICHUS

2.2. Teopembl 00 apuMETHIECKUX CBONCTBAX MPEIEIOB

2.3. Teopembl 0 CylIeCTBOBAaHUH MPEIETIOB

2.4. TlepBbIil 3aMeydaTeNbHBIN Mpeesn

2.5. OnpeneneHue npeaena YuCIOBOW MOCIEI0BATEIbHOCTH

2.6. Teopema BeiiepmTpacca u BTOpOil 3aMedaresbHbIA Mpeesn

2.7. Knaccuduxkarys 66CKOHEUHO MaJIbIX M OECKOHEYHO OOJIBIITNX BEITHYUH

Texyuuit KOHTPOJIb
Bun (hopma) koHTpOIIS

Penrenue 3amay

Tema 1.3. Henpepvigrnocms ¢hyHxyuil

3.1. HenpepbIBHOCTh (DYHKIIMH B TOYKE ¥ HA MHTEpPBAJIC
3.2. Touku pa3pbiBa ¥ UX KJIaCCU(PUKALIUAS
3.3. Teopembl 0 HEMPEPHIBHBIX (PYHKIIUAX
3.4. CpoticTBa (PyHKIIMI, HEPEPHIBHBIX HA OTPE3KE
Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

Penrenue 3amau

Pa3zoen 2. /lupghepenyuanvrnoe ucuucienue Qynkyuu 00HoI 0eiicmeumenbHou nepemenHol

Tema 2.1. Ilpoussoonas u ougppepenyuan

1.1. Onpenenenune npou3BoIHON
1.2. Tuddepenmupyemocts u nuddepeniman
1.3. OcHoBHBIE TIpaBUiIa JU(PPEpEeHIMPOBAHUSL
1.4. JIuneapuzauus GyHKUIUH
Texymui KOHTPOJIb
Bun (hopma) konTpoOms

Perenune 3anau

Tema 2.2. Ilpoussoousie u oughgheperyuanvl 8biCULUX NOPSAOKOS
2.1. IIpon3BoHBIE BBICIINX MOPSIAKOB
2.2. [Ipou3BoaHbIC HEABHOM U TapaMeTPUUECKH 3aJaHHOM (pyHKIIHIA

2.3. IuddepeHunansl BHICIINUX MOPSAIKOB
2.4. luBapuaHTHOCTH quddepeHimana

Tema 2.3. OcHogHbie meopembl 0 Ouppepenyupyemvix yHKYUsX

3.1. Teopema @epma
3.2. Teopemsl Pomns, Jlarpanka u Ko
3.3. [IpaBuno Jlonurans

Tema 2.4. Hccnedosanue gpynxyutl memooamu oughghepeHyuanrbHo20 ucHucieHus
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4.1. MOHOTOHHOCTb (D)YHKLIUH
4.2. DKcTpeMyMbl (QyHKITHI

4.3. BbIyKJ10CTh, BOTHYTOCTh, TOUKH Neperuda rpaduka GyHKuun

4.4. AcumnitoTsl rpaduka QyHKIHH

4.5. O6mas cxema McciaeoBaHus U MOCTPOCHUs Tpaduka GyHKIMN
4.6. 3amaua 0 HaOOIBIIEM U HAMMEHBIIIEM 3HaUeHUH (DYHKIIMU Ha OTPE3Ke

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Penrenue 3amay

Pa3zoen 3. Humezpanvnoe ucuucienue QynKyuu 00HOU nepemenHoil

Tema 3.1. Ilepsoobpasnas u HeonpeoenieHHbl UHmMe2Pal

1.1.  OcHOBHbIE NOHATUS
1.2.  CpoiicTBa HEONIPEAEIEHHOTO HHTErpaia
1.3. TaGmuia OCHOBHBIX HHTEIPAJIOB

Tema 3.2. OcHosHbIE MeMOObl UHMESPUPOBAHUSL

2.1. HenocpencTBeHHOE MHTErPUPOBAHNE
2.2. Meroz 3aMeHBI IEPEMEHHON
2.3. ®opMyna UHTErPUPOBAHHUS 10 YACTIM

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Penrenue 3amay

Tema 3.3. Unmeepuposarnue payuoHanbHuixX QyHKYULL

3.1. O6mue cBeeHus O PAMOHATBHBIX (PYHKITUSIX
3.2. UaTerpupoBaHue NpOCTEUININX anredpandecKux apooei
3.3. UnTerpupoBaHue paliMOHAIBHBIX Ipo0ei

Tema 3.4. Humeepuposanue 8vipaxceHuul, cooepicawux mpucoHomempuieckue u noKa3ameibHyo

dyukyuu

4.1. NarerpupoBanue nuddepennuana R(sin(x), cos(x))dx

4.2. NnterpupoBanue QyHKIMNA C UCTIOIB30BAHUEM TPUTOHOMETPUYECKUX PpeoOpa3oBaHMit

4.3. luterpupoBaHye paliOHaIbHBIX BBIPAKEHUIN

Tema 3.5. Onpeodenenuniii unHmezpan u e2o ceoUcmad

5.1. OnpeneneHHbI MHTETPAJT KaK MIPee] MHTErPaJbHOW CyMMBbI

5.2. 'eoMeTpHUECKHil CMBICI ONPEAEIEHHOTO HHTETpala
5.3. OcHOBHBIE CBOICTBA ONPEEIEHHOIO HHTErpaia
5.4. BeruuciieHue onpeielIeHHOro HHTerpaia

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

Perenune 3agau
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Tema 3.6. ' eomempuyeckue npunodicerus OnpeoeireHHo20 uHmezpand

6.1. Beruncienue miomaaei B mpsMOYTOJIbHBIX U MOJISPHBIX KOOPANHATaX
6.2. JlnuHa q1yru KpUBOU
6.3. O0bem Tena

Texymuii KOHTPOJIb

Bun (hopma) konTpOss

TectupoBanue

Penrenue 3amay

KonTponbhas pabota

Pazoen 4. Bekmopnasa anzedpa u ananumuyecKkas 2e0Mempusi

Tema 4.1. Bexmopeul

1.1. OcHOBHBIE TOHATHS

1.2. JIuHeiiHbIe Onepay HaJl BEKTOpAMHU

1.3. JIuneitHas 3aBUCUMOCTh BEKTOPOB. Pa3noxxeHnue BekTopa no 6aszucy
1.4. IIpoekuus BEKTOpa Ha OCh

1.5. [IpencraBieHue BEKTOPOB B JEKAPTOBOM CUCTEME KOOPJIUHAT

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Penrenue 3amay

Tema 4.2. CranapHnoe npouseedenue 6eKmopos

2.1. OnpenenieHre U CBOKMCTBA CKAJIIPHOTO MPOU3BEICHUS
2.2. CKaJsipHO€ IPOU3BEICHUE B JIEKAPTOBBIX KOOPJAMHATAX

Tema 4.3. Bekmophoe u cmewanHoe npouszsedeHue 6eKmopos

3.1. Onpenenutenu BTOPOro U TPETHETO MOPSIIKOB

3.2. OnpeneneHue BEKTOPHOTO MPOU3BEICHUS U €0 CBOMCTBA
3.3. BexTopHO€ ITpOU3BEIEHUE B IEKAPTOBBIX KOOPANHATaX
3.4. CmemaHHO€e IPOU3BEACHNE BEKTOPOB U €0 CBOMCTBA
3.5. CmemaHHO€e IPOU3BEACHNE B JIEKAPTOBBIX KOOPAMHATAX

Tema 4.4. Dnemenmul anarumu4eckou 2eomempuy Ha Ni1OCKOCMu
4.1. Ilpsimas Ha MIIOCKOCTH

4.2. KpuBble BTOPOro mopsiaka
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Penrenue 3amay

Tema 4.5. Ilnockocms u npamas 8 nNpocmpancmee

Ne 000004191 Crpanuria 11 u3 31



5.1. Crioco6bl 3a1aHUs TNIOCKOCTH B MTPOCTPAHCTBE

5.2. B3aumMHO€ pacnonokeHue I0CKOCTen

5.3. Crioco0bl 3a1aHus IPSIMON B IPOCTPAHCTBE

5.4. B3auMHO€ pacnosoKeHHe MPSIMbIX B IPOCTPAHCTBE
5.5. B3auMHOE pacronoxeHue IpsiMOU U IIIOCKOCTH

Pa3zoen 5. dnemenmot 1uneiinoi anzedopot

Tema 5.1. Mampuywt u onpederumenu

1.1. ITonsiTue MaTpuibl

1.2. JIuneitHbie onepauy HajJ MaTpulaMu

1.3. IlonsTue onpenenurens

1.4. CpoiicTBa onpenenuTeneil 1 OCHOBHbIE METO/IbI KX BHIYMCIICHHS

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

Perenune 3agau

Tema 5.2. Cucmemvl TUHEUHBIX YPABHEHULL

2.1. OOparHas MaTpuLia U €€ OTHICKAHUE

2.2. IlpaBuno Kpamepa

2.3. IloHsATHE CHCTEMBI IMHENHBIX YPAaBHEHUH U €€ pEeLICHUS

2.4. Panr matpuipl. Yci0BHE COBMECTHOCTH CUCTEMBI TMHEUHBIX YpaBHEHUN
2.5. [locTpoenue pelieHus TUHEHHON CUCTEMBI

2.6. OTHOPOIHBIE CUCTEMBI TMHEUHBIX YpaBHEHUN

2.7. Metog T'aycca

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Penrenue 3amay

KonTponbhas pabota

Pazoen 6. /lugppepenyuanvnoe ucuucnenue Yynkyuii HeCKOIbKUX nepemeHHblIxX

Tema 6.1. PynKkyuu HeCKOTbKUX NePEMEHHBIX

1.1.  OcHOBHBIE TOHATHUS
1.2. Tlpenen u HENPEPHIBHOCTH (PYHKIIUU HECKOJIBKUX MEPEMEHHBIX

Tema 6.2. Ilpoussoonvie u oughghepernyuanvl hyHKyuu HeCKOIbKUX NepeMeHHbIX

2.1. YacTHble IPOU3BOHBIE IEPBOTO MOPSAAKA

2.2. AuddepeHurpyeMocTs 1 NOTHBIN TuddepeHiran

2.3. [Ipumenenue noiaHoro quddepeHnmaia B mpuOIMKEHHBIX BHIYUCICHUSIX
2.4. YacTHble TPOU3BOIHBIC U TU(PEPEHINATBI BEICIINX MTOPSIKOB

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

Perenune 3agau
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Tema 6.3. JJuchhepenyuposanue cioxicHbIX U HESABHBIX QYHKYULL

3.1. IlpousBoaHas CI0KHON QYHKITUH
3.2. NuBapuanTHOCTH (hopmbl AuddepeHinana mepBoro nopsiaka
3.3. IuddepennmpoBane HESIBHO 3aJaHHON QYHKITUN

Tema 6.4. ['eomempuuecKkue NPULOHNCeHUS YACMHBIX NPOU3BOOHBIX

4.1. KacarenbHas TJIOCKOCTh U HOPMaJib K IOBEPXHOCTH
4.2. ®opmyna Tennopa
4.3. JIokanmbHBIN SKCTPEMYM (PYHKITMH HECKOJIBKUX ITIEPEMEHHBIX
4.4. HaunGomnpliliee 1 HauMeHbIIee 3HaYCHUS (YHKIIMN B 3aMKHYTOW OTpaHHMYCHHON 001acTH
Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIs

Penrenue 3amay

Pa3zoen 7. Kpammnuvie u Kpugonuneiinvle unmezpaivl

Tema 7.1. /[sotinou unmezpan

1.1. JIBoifHOM MHTErpall, €ro TeOMETPUUECKUNA CMBICT U CBOMCTBA
1.2. Brluucienne ABOMHOIO MHTErpaja B MPSMOYTOJIBHBIX AEKAPTOBBIX KOOPAWHATaX
1.3. 3ameHa nepeMeHHBIX B IBOMHOM MHTETpae
1.4. Beiuucienne ABOMHOIO MHTErpaja B MOJIPHBIX KOOPAMHATAX
1.5. IlpunoxeHus: ABOMHBIX HHTETPAJIOB
Texymuii KOHTPOJIb
Bun (hopma) konTpoOms

Perenune 3anau

Tema 7.2. Kpusonuneunvie unmeepanol

2.1. KpuBonuHeitHbIE HHTETpaJIbl IEPBOTO POAA, X CBOMCTBA U CIIOCOOBI BEIUMCIICHUS
2.2. KpuBoiuHelHbIE MHTErPaIbl BTOPOTO POJA, UX CBOHCTBAa M CIIOCOOBI BBIYUCIICHUS. YCIOBHE
HE3aBHCHUMOCTHU OT IIyTH UHTETPUPOBAHUS
2.3. ®opmyna I'puna
2.4. IlpunoxxeHus KpUBOJIMHENHBIX UHTETPAJIOB
Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Penrenue 3amau

KonTponbhas pabota

Paszoen 8. Paowt

Tema 8.1. HYucnosvie psowvl

1.1. OcHoBubIe moHATHsI. HeoOX0MuMBIi MpU3HAK CXOAUMOCTH
1.2. [Ipu3HaKku CXOAMMOCTH 3HAKOIIOJIOKUTEIbHBIX YUCIOBBIX PSIOB
1.3. AGcontoTHas 1 ycimoBHas cxonuMocTb. [IpusnHak JleriOauma

Ne 000004191 Crpanuria 13 u3 31



Texymuii KOHTPOJIb

Bun (popma) konTpoms

Perenune 3anau

Tema 8.2. @ynxyuonanvHvle psovl

2.1. IlonsTue pyHKIHOHANBHOTO psiga. O0IacTh CXOAUMOCTH

2.2. Crenennsle psinbl. Teopema AGens

2.3. Panpl Teitnopa u MaknopeHa.

2.4. ITpubnuxeHHbIC BBIYUCICHUS C IPUMEHEHUEM CTETIICHHBIX PSIO0B
2.5. Pane1 @ypee

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

Perenune 3anau

Pazoen 9. /lugpgpepenyuanvnuie ypasnenus

Tema 9.1. JJughpepenyuanvhuvie ypasnenus nepeozo nopsaoka

1.1. OcHOBHBIE TOHATHS
1.2. YpaBHeHUs, HHTETPUPYEMBIE B KBaJIpaTypax

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Penrenue 3amay

Tema 9.2. JJugpghepenyuanvuvie ypagnenus 6mopozo u 6onee blcOKUX NOPAOKO8

2.1. OCHOBHBIE TOHSATHS

2.2. YpaBHEHHSI, NOMYCKAIOIINE MOHMKEHUE MOPSIKA

2.3. Teopus pemnieHnd TMHEUHBIX YPaBHEHUN BTOPOTO MOpPsIKa

2.4. Teopus peuieHUN JTUHEWHBIX YPAaBHEHHU C MOCTOSHHBIMH KO3(HUIMEeHTaMH BTOPOTO M Oojiee
BBICOKHMX MOPAIKOB. MeTon Bapraluy Mporu3BOIbHBIX MTOCTOSHHBIX.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Penrenue 3amay

Tema 9.3. Cucmemul tuHetiHblx OUDDepeHyUaIbHbIX YPaAGHEeHU

OO1u11e cBeieHNE U OCHOBHBIE METO/IbI PELICHNUS
Texymui KOHTPOJIb

Bun (hopma) konTpOss

TectupoBanue

KonTpomnsHas padota

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUHOM aTTeCTALUMN
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[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem c oyenkou, 1 cemecmp.
IIpomedxcymounasn ammecmayus: IK3ameH, 2 cemecmp.
Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 3 cemecmp.

IIpomedxcymounas ammecmayus: Ik3ameH, 4 cemecmp.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pa3zoen 1. Beeoernue ¢ mamemamuueckuil anaius
Konmponupyemvie HJIK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 1.1. @yukyuu 0OHOU nepemeHHOU
dopma KOHTPOJIS/OIIEHOYHOE CPpeaCcTBO: PenieHue 3amaq
Bomnpocwi/3ananus:
1. Haiinute obnacts onpeaencHust GyHKIUN

) s \
r:@{ﬂi“‘_sl\__iq
’ X =10x+24 )

2. Omnpenenure, ABISETCA M JaHHAs (YHKLIUS YETHOM, HEYETHOW WM (PyHKIMEH oOIero
BHJIA.

y=PRx+1+[x-1], ¥ =|arcsi112|,\-||_g

Tema 1.2. Ilpedenvt
®dopma KOHTPOJIS/OIIEHOYHOE CPeaCcTBO: PemeHue 3amaq
Bomnpocwi/3ananus:

1. I/ICXOI[SI H3 OIIPCACIICHUSA IpCaciia YHCI0BOM MMOCJICI0OBATCIbHOCTHU, JOKAXHUTEC, YTO

R
. 3nt+n+1 3
lim ———=—
= 2nt+n+l 2
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2. ChopmynupyiiTe ¢ TOMOIIBIO HEPABEHCTB CIEAyIOIIHUe yTBepxkaAcHus. [losicHHTEe UX
TEOMETPUUYECKUI CMBICIL.

lim f(x)=<, lim f(x)=4 u limf(x)=—==>
A0 T——m T

3. Brruucnure npenens

In sinx+1)
. 2tg'3x . . arctg 5x
lim ——:  lim = ;o lim———
a) !2rarcsinx @)t e -1 )T —e”
3
. .ox -1
i | arcsin 2x - (e —1) ]l‘l}} 11 :
rylim——: ) lin ;e)t Inx
0In(1+arctg6x) =0 1—c05x[«u‘1+x—l]
limsinjm'. 1
. l+cos2mx 1= ~ . inx O e
é)lim——s——: &)™ sin87x 3)11111[71_'—8_111mmjh J :
i tgT27x =0\ 1+sinxcos 2x

1) lim x(In(x+3)-Inx).

Tema 1.3. Henpepvignocms ¢hyHxyuil
®dopma KOHTPOJIS/OIIEHOYHOE CPeaCcTBO: PenieHue 3amaq
Bomnpocwi/3ananus:
1. Uccnenyiite nanueie ()yHKIIMM HA HEMPEPHIBHOCTh, HAWINTE TOYKU Pa3phbiBa, YCTAHOBUTE
WX POA, HAWIWTE CKAYKM B TOYKAX pa3pblBa IMEPBOTO poONa, MOOMPEASIUTe (PYHKIHUIO IO
HEMPEPBIBHOCTU B TOYKAX YCTPAHUMOTO Pa3phiBa

a)f[x]=—_21_4; 6)/(x)= arcctg%: B}f[x]={|‘“|“‘" TS 2.

X+2. OpHX 2 2;

ﬂ opHx =0 sin|r B
Of(x)=1 x  nf(x)=—e".
2. mpHX=0; *

Pazoen 2. /lugppepenyuanvnoe ucuucnenue pynkyuu 00Hou 0eiicmeumeibHoll nepemenHol
Koumponupyemvie U/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 2.1. Ilpouszsoouas u oughgepenyuan
dopma KOHTPOJISI/OLICHOYHOE CPeACTBO: Penienue 3anaq
Bomnpocsi/3ananus:
1. HaiinuTe nmpou3BoHyI0 (PYHKIUU

x-5
J'=lg(,‘7]—3x+5
¥ =10x+24

Tema 2.4. Hccnedosanue gpynxyutl memooamu oughghepeHyuanrbHo20 ucHucieHus
dopma KOHTPOJISI/OLICHOYHOE CPeACTBO: PenieHue 3anaq
Bomnpocsi/3ananus:
1. Haiinute acumMnToThl rpaduka QyHKIIUH

f(x) =ln[4 -x ]
2. Uccnenyiite PyHKITHIO U TTIOCTPOUTE €€ rpaduK.
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Pa3zoen 3. Humezpanvnoe ucuucienue QynKyuu 00HoOU nepemenHoil
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 3.2. OcHosHbIE MEMOObl UHMESPUPOBAHUSL
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Haligute crnenyromne HHTErpaibl

L. .[{2—.1'3 x+%]df; J(

j (2tg x +3etg x ) dx.

- .
] I[SI— ]a‘r;

]

3fo 2 ) Aln2x+3 sin 2xax
x3f6: dv: |
J“L 6x° +1 _{x _{ I '—cos -

f o (4- 3x)d
3. .[-3 6% j5x 6x+18 ’[J.q 6x—3x’ I*J'2 11+ 3y’

er_‘:df . v v . dy
I«Jlﬁ—e* .[elr+1'.[ 2 .[

4. .
rAx+ ¥ —1 [x—2]«f2x+x2
5. j[j.'s:—.'a:J ]cc:s 2xdx; J.‘cl In*(x+1)dx: IL?T\' j-[eh +4]sin3xd‘c;

e‘.‘r

j arcsin(3x +1)dkx.

Tema 3.5. Onpeoenennviii unmezpan u e2o c80UCmMead
dopma KOHTPOJIs1/0LIEHOYHOE cpelicTBO: Pemenue 3amay

Bomnpocsi/3ananus:
1. Beruucnute ciieayronme HHTErpabl
3 9 _8x ‘i'rj ‘i'g d"—
a) [cosSxdy: |e ?dx: A+ x d;
':|: '! i[ '1[ w1-In’ 1

1 ] 5 1 a1
6):[3[4—_{]003%&1'; Iln%[i‘c+2]d’c; ![5—2:{]3 e !.‘c-arctgxdt;

X —x" —_\,+1 ;E[x—l—l ’t +4] '[ ][-‘""2];

&) j‘ ] J‘l+-¢f:

4
(3+e7) s4x+1 -.[1+J'>x+1 -[Js 4

Tema 3.6. 'eomempuyeckue npunodicerus OnpeoeireHHo20 uHmezpand
dopma KOHTPOJIs1/0LIEHOYHOE cpelicTBO: Pemenue 3amay
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Bonpocsi/3ananus:
1. Beruucnure qiuHy Ayryd KpUBOH
2. Berancnure miomaas GUrypsl, OrpaHideHHON JIMHUASMUA

dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota

Bonpocsi/3ananus:

1. Ucxons u3 onpeiesieHust OTHOCTOPOHHUX MPEEIoB (PYHKINH, TIOKAKUTE, YTO
1
lim 2¥ =0.

=0

2. Uccrnenyiite QyHKIUIO HA SKCTPEMYM
4x
v=—
Toxt+4

3. Beruncnute 06beM Tena, MOTyYeHHOTO BpallleHueM (GUrypbl, OrpaHUYeHHOMN JIMHUAMU
_1!2 =4-x, x=0, BoKpyr ocl Oy.
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. BeiOepeTe BEepHBIA OTBET

3nauenwne lim s?n 3% pPaBHO ...
x—=05in5x
1)1
3
2) é
3) 3
40

2. BeiOepete BepHBIit OTBET
wr . 4
3HayeHHe IPOH3BOAHON PYHKIMH Y = X Sin X B TOUKE X = Z PaBHo. ..

1)%
2)1
3)0
4)0,5

3. BriGepeTe BepHBIN OTBET
3HauYeHHe HHTerpaa _[02(21: + 1) dx paBHo ...
1)0
2) 2
3)4
4)6

4. BeiOepeTe BepHBI OTBET
HaitouTe Touky MakcuMyma GyHKImMHE ¥ = —x2 + 3x — 1.

N1

2)1,5

3)1,75

4)2

5. BeiOepeTe BepHBIil OTBET

3HavyeHHe }l@z% PAaBHO ...
1)-0,25
2)0,25
3)0
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4)0,5

6. BeiOepeTe BepHBIil OTBET
3HaueHHe MHTErpana fol(x + 1)3 dx paBHO ...
3
2)3,5
3)3,75
4)4

Pazoen 4. Bekmopnasa anzedpa u ananumuyecKkas 2e0Mempusi
Koumponupyemvie U/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 4.1. Bexmopeul
®dopma KOHTPOJIS/OIIEHOYHOE CPeaCcTBO: Penenue 3amaq
Bomnpocsi/3ananus:

1. Pemure 3amauy
Mycre A=(3.4.-1). B=(2.-4.2). C=(5.6.0). D=(11L-3.-12) B

HEKOTOPOM NpaBOM OpPTOHOpPMHpOBaHHOM penepe (O, €. €,. &, ).

a) HalimnTe KOOPIHHATEI BEKIOPOB AB, BC, AC, 4D. BD. CD. ux

MO/IYJIH H HAIIPABIAIONTHE KOCHHYCHL
0) Haiinure KOOpIHHATE BEKTOPOE AB-2BC+4DA4 u 7TAB—AC+3DA.
8) Haiimute yron Mexay sextopamu AB AC.

r) Hatinute npoekumio BeKkTOpa AD mHa BEKTOP AB.

1) Hafinure xoopaHHaTel Touks M , ZenAmei oTpe3ok [AB] B OTHOILNIEHHH

2:1.

¢) JokaxkuTe HEKOIHHEAPHOCTE BEKTOPOB AB. AC wu BbMHCIHTB
TIIOMANE TPEYTONBHHKA ABC .

€) BeluHcIHTE JATHHY BBICOTBI TPEYTOIBHHKA ABRC, ONYIICHHYH H3
BEPIITHHEL A .

%) JJoKaKHTe HEKOMILIAHADHOCTE BeKTopoB AB, AC, AD W BBEIYHCIHTE

obBeM mHpaMHOE ABCD .

3) BelumcnnTe IUIOIMANE CEYEHHA, MPOXOJAIIEro uepes pebpo [BC] H

BEPHIMHEL 4 H D MHpaMHOE ABCD .
H) BEIUHC/IHTE UTHHY BEICOTBI IHPAMHIE! 4B CD . OMYIISHHYIO H3 BEPIIHHEL

D.

Tema 4.4. Dnemenmol ananumuyeckou ceomempuu Ha NI0CKOCMu
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemenue 3ama4y
Bonpocsi/3ananus:

1. Halimute KOOpIMHATHI IEHTPA U PATNYC OKPYKHOCTH
x?2 +y?—10x + 4y +20 =0
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Pa3zoen 5. dnemenmot 1uneiinoi anzedopot
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 5.1. Mampuywt u onpederumenu
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y

Bonpocsi/3ananus:
1. Beruucnure npouseaeHusa marpuil A u B
oy . 5 .
a):i:(OI ,_,), B=|[2|:04=|[1|.B=(123):B)A4=(123), B=|4 |
2 23 31 51 31 114
r)d=|1 -10|, B=|21 .El):i:(g[”) B=121 e)d=| 2 05],
-121 10 10 -307
0 5 102 -1 21 3 -1
B , _|—20-12 —4-2-62 | i
B‘illf]' 4=l 102 B2 1 3af ™
e 306 -3 6 3 9 -3
Z 0 0 @ &y - Gy, 4 00
a=| 020 e gy DR 0
00 o a, Gp -, 00-- "-'i')r
i 0 0 _
B= 0 4, --- 0 ) 4= €05¢ sin & _|cosf sinf
T e e P T —sine cosa )T T T \—sin S cos B)°
00 "'J”Ji'
2. Halimute paHr MaTpuiibl
. 231 -1
'y 207
a)d= ‘i56:6}-.4= 336[:ma=|3) 4 2
1203 254 12 3 -1
. 14-75
3. Beruncnute onpeaenuTenu
-3 -5 4 7 1 2 3 4
61 1] 431
9 12| - , |9 8 -5-8. |34 5 6
)| Hqs5s O =11 01283 5 3 4k |5 6 7 9
I3 1T BOL g 7 25 31235542
Tema 5.2. Cucmemvl TUHEUHBIX YPABHEHULL
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Metonom ["aycca pemmnTe cucTemsl
8x, + 6x, + 5x, + 2x, =21
1 2 3 4 2 - N | Y x e P
P nizio B IT e TR TN Ih
a)edx; + 2x, + 33, + x; = 8, 9 _ §e _ &y S
3% + 54 + Iy + x, =15 ]\;1_ t ?_:2 _ 5':_3 n 5,':4 t 5,?5 _ g:
Tx, + 4x, + S5x, + 2x, = 18; 0 T 2 T BT A T s =0

12x + 14x;, — 15x; + 23x, + 27x;5
5) 16x + 18x;, — 22x; + 29x, + 37x;

18x; + 20x, — 21x; + 32x, + 41x;
10x, + 12x, — 16x; + 20x, + 23x;

!' -

[x. — 2x, + 3x, — 4x, + 2x. = —
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ap s 0wy ey 4 s — &
5 +2x, — x5 - x; = 3
B)ix, — x, + 2x; — 3x, = 10,
l 6 — X+ ox; — 2x; = -5,
2y +3x, — x5 + xy +4x = 1.
2. Marpu4yHbIM METOJOM PEIINTE CUCTEMBI
[.‘Cl +x - x5 =0,
a)y N — x5 +x =2,
Xt x5 t+x =4

2y — 3x + 3x; = 2
0)<2x — x, + x3 = 2
+ x5+ x5 =6

+2..1L'2+3t« — 2x,
11— —2'—3‘L4
; +"t,— X, +2x,

11 - 3‘(1 + 2% + x;, =8,

P00

dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota

Bonpocsi/3ananus:
1. Pemute MaTpuyHOE ypaBHEHHUE
5554 1110
- _|5545 1101
AX—B,EC:‘IIIA—5455:3—1011.
4555 0111

2. Meronom Kpamepa perure cucteMbl

J"\;l—tw - X3 =3, J'1Ll+_.‘h+3‘t'=5..
+ 2x, — Xy 3, 6]]:’1;1—.1 - x; =1

a)-
lq—t:+3t 2: t1+3‘u+4t~—6

3. TlpoBeppTe COBMECTHOCTh CHUCTEMBbI ypaBHEHUW 1o Teopeme Kponekepa-Kanemmu wu
OTPEIEIUTE €€ TUII
"7.‘(‘1 +4x, —x; =13,
93x,+2x,+3x;, =3,
]\2.‘(‘1 —-3x,+x,=-10

dopma KOHTPOJIS/OIIEHOYHOE CPEACTBO: TecTupoBaHUE
Bomnpocsi/3ananus:
1. BeiGepete BepHBIil OTBET
Eciu BekTOpHI @ ¥ b 06pasyior yroa B 60°, |a] = 3, |E| = 5, To cKamspHOe
NPOU3BEJICHHE d * b paBHO...

1)7,5
z)ﬂ_
3 7V3
4)5,5
2. BeibepeTe BepHBIA OTBET
Ecm A = (3 2 ubB = (1) TO Mpou3BeacHHE MaTpuIl A * B paBHO
7 v 2 3 1
h(7) 2(; 2)
1 3
HT D H(; )

3. BeiOepeTe BepHBIil OTBET

Ne 000004191 Crpanura 21 u3 31



Ecm A = (; g) HB = (é 3), To mpowusBencHue Matprn A * BT pasHo. ..
b ) 25 3)
23 o) 4 o)

4. BeiOepeTe BepHBIi OTBET
Ecm A = G g uB = (g g), To matpuna C = 24 — B umeer Bup. ..
O 2) 2z 3)
9 2) 9 2)

Pazoen 6. /[ughghepenyuanvrnoe ucuucnenue QyuKkyuil HeCKOIbKUX NEPEMEHHBIX
Koumponupyemvie MJIK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 6.2. Ilpouszsoousie u ouppepenyuansvt yHKyUU HECKOTbKUX NEPEMEHHBIX
dopma KOHTPOJIs1/OLIEHOYHOE CPENCTBO: Perenue 3amau
Bomnpocwi/3ananus:

1. Haiinute 3Ha4YeHHsT YACTHBIX TMPOU3BOAHBIX (YHKIUH Z JO BTOPOrO TOpPSIKA
BKJIFOYUTEIILHO B TOYKE

1 3
== == 2 +°
A {2. 1},80.1111 z 2xy +)

2. BpruuciauTte 3HaueHHWE TPOUZBOMHON (PYHKIIMHM C TOYHOCTHIO JO JBYX 3HAKOB TIOCIE
3aIITOM, €CIIN

z=x",THe x=¢, y=hit, 1,=1
3. 3amensis npupamenue Gpyskuu auddepernnanom, npuOIMKeHHO BEIYUCIUTE

1.002-2.003°

Tema 6.4. I'eomempuueckue nPULOHNCeHUS YACMHBIX NPOU3BOOHBIX
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:

1. Uccnenyiite Ha SkcTpeMyM (YHKITHIO

z =[2x—xJ ][2_1‘—_1‘: ]

Pa3zoen 7. Kpammnovie u Kpugonuneiinvle unmezpanvt
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 7.1. /[sotinou unmezparn
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:

1. B nanHOM MOBTOPHOM HHTETpajie W3MEHHUTE MOPSAOK HMHTEerpupoBanus. M3o0pasute
001aCcTh MTHTETPUPOBAHMS.
= fEr o I
[av | slxy)des[dy [ f(xy)dx
-5 -3

0 0
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2. Beruucnute miomans urypsl D, orpaHiYeHHOM TMHUAMEU

‘1-'2 —6v+ =0, ‘1-'2 - 1011-'+x2 =0. y=x, x=0

Tema 7.2. Kpusonuneiinvle unmezpanol
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:

1. Beruuciure
dv+dv o

.[ 2, .2 7
LaJx +y
rae L —tacTh KPHBOI, 3aJaHHON MHapaMeTPHYecKNIMI YpaBHEHIISAMI
x=e'cost, y=e'sint, z=¢" (0<t< 7).

2. Haitnute dpynkumio F(x, y), ecnu

1
xXcosy+cosxy—— |dy
v

dF = [sin}‘ —ysinx+ 1 ]dx +
x

dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota

Bonpocsi/3ananus:
1. Beruucnure
~ l-cos(x® +)° L X ax-2y+2
a) lim—— ( : ] :0) lim—————
=0 [_\" +3 ]x‘}“ ECR 2

2. Beruucnaure Maccy Iyrv KpUBOM

y= 2ln[ > ], Thoe 0<x<1, ecH ee IUIOTHOCTH B KaKIOII TOUKE paBHA

4-x"
ulx.y)=x.

3. Brruuciure

5 5
ﬂ)-‘dtq‘l-‘, rae obmacte D orpaHmdgeHa mHmAMI  V —2y+x° =0,
D

‘1-'2 —4‘1-'+.x'2 =0, y =% ‘1-'=.rﬁ .
: 3
dopma KOHTPOJIS/OIIEHOYHOE CPEACTBO: TecTupoBaHUE
Bomnpocsi/3ananus:

1. BeiGepete BepHBIil OTBET
BEIYHCITATE OBTOPHBIH HHTErpal

1 x
fdxf(l + yv)dy
0 0

1) 2/3;

2)1/3;

3)-2/3;

4) 3;

2. BeibepeTe BepHBIA OTBET

YacTtHad nmpoM3BOAHAA MEPBOro MOpAAKAa MO x (QYHKIHH JBYX NEPEMEHHBIX

z =sinxy paBHa...
! =—xcosxy;
2) z, =xcosxy;
3) z. =—ycosxy;
L
x

4) 2 =ycosxy.

3. BeiOepeTe BepHBIil OTBET
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2.3
CmMemanHas 4YacTHas MPOH3BOJHAS BTOPOrO MOpAAKa QYHKUHM Z=X")

paBHa...
1) 2, =6xy";
2) z, =6x’y;
3) zy, = 6xy;

4) z, =6x7)*.

4. BeiGepeTe BEpHBIA OTBET

BEIYMCIHTE MOBTOPHEIH MHTETpall
Inx

1
fdxf xe¥dy
0

0
1) 2/3;

2)1/3;
3)—1/6;
4)2;

Pazoen 8. Paowv
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 8.1. Hucnosvie psiowvi

dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:

1. Uccnenyiite cXOMUMOCTh PSIOB

n=1 =l =l

1 ’ R
= 2| 77 ——— T =2"n = . n+3
Sl e =11 > tg—: ; g ;
a) E n (e ] 6)S tg B) E — r) E [mcsmzn+5_] o)

<> . 9 aY L 2 3 !r" ) 3@ 2
Zn{ﬁ]; e)Zn[%] : e)zn—- x)

=l =2 [ﬁ3+2]ln2n.

= 1 - w1 2n+1 — -l H "
13) ) (-1 ;I -1 .
;‘[511+8]ln3[5n+8] ;[ ) (n+1)n )é( ) {3n+1.]

2. Beruucnoure cymmy psija

= (1)

)3

w=l n

C TOYHOCTEIO £=0.01

Tema 8.2. @ynxyuonanvbHvle psovl

dopMa KOHTPOJISI/OTICHOYHOE CPEACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:

1. PaznoxwuTte B psia Teinopa GyHKITHIO

f(x)=2¢"+x" —4x, ecomt x, =2

2. Paznoxwure B psg Pypbe nepuoaudeckyio (¢ nepuoaom 4) GpyHKImio

_J'l+.t. npr —2<x=0,

/(%) 1—1. mpu 0<x <2
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Pazoen 9. /lugpgpepenyuanvnoie ypasnenus
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 9.1. Jlugpgpepenyuanvrvie ypasrenus nepeoco nopsoxka
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:

1. Pemmnte nanuble nuddepeHnnanbHble ypaBHeHUs. B 3amadax, rme yka3zaHbl HadajbHbIE
ycioBus, pemuTe 3aaa4y Komm

' Voo, X+y
a)xy' —y=xtg—; 6)x'—y=(x +‘1']ln[ xt) );
X X

B)(2x—4v+6)di+(x+v-3)dv=0.v(0)=0.

2. C momompi0 MeTola H30KIMH MPUOTMKEHHO TMOCTPONTE HECKOIBKO HHTETPATbHBIX
KpPUBBIX ypaBHEHUS

V¥ =x—y

Tema 9.2. Jlugppepenyuanvrvie ypasreHus 8mopo2co u oonee 8blCOKUX NOPIOKO8
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Penenue 3ama4y
Bonpocsi/3ananus:

1. Pemnte nanuble nuddepeHnnanbHble ypaBHeHUs. B 3amadax, rme yka3zaHbl HadajbHbIE
ycioBus, pemuTe 3aaa4y Ko

a) v =xe" +37: 6) 1" =(32+7x+9)e". y(0)=11'(0) =4; B) XV ="
0y =21" D - =n. yD=erv1)=2e

2. Haiinute obuue pemenns auddepeHnnanbHbIX ypaBHeHUN

" 1 . " ' 1
a)y +y=——.0)y"'+4y=2tgx; B)V +3y +2y= .
sinx e’ +1

Tema 9.3. Cucmembl 1uHelnblX OUPDepeHyUaTbHbIX YPAGHEHUL
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Pemnte nanuble nuddepeHnnanbHble ypaBHeHUsA. B 3amadax, rme yka3zaHbl HadajbHbIE
ycioBus, pemute 3aaa4y Komm

03" -35' 10y =0.50) =LY @) =
0)y -4y +4y=0:

B) )" —2)'+2y=0.3(0)=1'(0) =0.

2. Pemmre mannble auddepeHnnanbable ypaBHeHHs. B 3a1adax, rie ykasaHbl HadallbHBIC
yCIOBHS, pennte 3a1aqy Ko
a) 2xvax +(x* —v?)dv=10. ¥(0)=0;

©) 2xvin vax + [xl +1rt+1 ]a_‘r =0:

B)(3x? + 6117 )dv +(6x7 v+ 4y° )dv = 0.

3. Paznoxwute B psim MaknopeHa GyHKITHIO
2x°

flx)= cos——.
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dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. BeiGepete BepHBIil OTBET
Hcnone3ys HeoOXOAMMBIH NpPH3HAK CXOAMMOCTH, HCCIEAYHTE CXOIUMOCTb
- 2n—=3
pra 3 23
n(n+1)
1) CxomuTcs.
2) PacxomuTcsa.

3) OnHO3HAYHO CKA3aTh HEJNb35.
4) YCnoBHO CXOMUTCH.

2. BeiOepete BepHBIit OTBET
Hcnone3ya paaMkanbHblit npuszHak Komm, uccneayiite CXOAMMOCTB pAma

> 3n Y
;[2::“)

1) Cxomurcs.

2) PacxoguTcs.

3) AGCOMIOTHO CXOTUTCH.
4) YCIOBHO CXOIHTCA.

3. BeiOepeTe BepHBIil OTBET
Haiiti yactHOe pemenue auddepenumransHoro ypasnenus y'' = e*,
yInoBIeTBOpsroniee HadansHeM yeiaoBuam Y’ (0)=2, y(0)=3.
Dy=lnx+3x+1;
Qy=e*+x+2
Ny=Tx+2;
4yy=2-2x

4. BeiGepeTe BEpHBIA OTBET

Jns nuddepenunansroro ypasaenns y'' + 9y = 0 cocTaBHTE €ro
XapaKTEePHCTHICCKOE YPABHEHHE.

Dk+9=0;

2) k2 +9=0;

3) k2 + 9k = 0;

4) k—9=0;

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

1 cemecmp, 3auem c oyenkou
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6
Bonpocsl/3ananus:

1. ChopmynupoBaTh ONpEACIICHHsI HJIA CBOHWCTBA
Oynkius. Ipadux Gynkun. CriocoOsl 3ananust GyHKIMH. OCHOBHBIE XapaKTEPUCTHKH (YHKIHH:
MOHOTOHHOCTb, Y€THOCTb, IEPUOAUIHOCTh

2. ChopmynupoBarh ONpeeTIeHIs I CBOWCTBA
OnpenenéHHblii UHTETpall KaK Mpeae HHTErpaIbHON CyMMBI
I'eomerprueckuit 1 GU3HUESCKUN CMBICIT OMPENCTEHHOTO HHTETpaja

3. ChopMynupoBaTh ONpeIesieHUs U CBOMCTBA
[Tpumenenne nuddepennnana kK TpUOTMHKEHHBIM BBIYHCICHUAM. 3a1a4a JIMHEAPU3aLUU (QYHKIUH.
[Tpuem norapudpmudeckoro auddepeHurpoBaHms.

4. YMeTb 10Ka3aTh YTBEP)KICHHS, TEOPEMbI WJIH CBOWCTBA, BEIBECTH (DOPMYIIBI
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[Ipenen ynciaoBoil moCIeAOBATENHLHOCTH
[IpenenpHbI epexo B HEPABEHCTBAX
[Ipenen pynkmm B TOUKE

5. YMeTh 10Ka3aTh yTBEPXKICHHS, TEOPEMBI MIIM CBOWCTBA, BEIBECTH (DOPMYIIBI
[Ipu3Haky CyHIecTBOBaHMSI MpENEioB: TeopeMa O Tpefelie  NPOMEXYTOYHOH  (QyHKUIUU
(ToKa3aTeNnbCTBO); TeOpEeMa O Ipeiesiec MOHOTOHHOM (PyHKITMH

6. YMeTh JTI0Ka3aTh yTBEPKIACHHSI, TECOPEMBI UJTH CBOMCTBA, BHIBECTH (DOPMYITHI
HuddepenurpoBanme napaMeTpuIecKy 3aJaHHbIX (QYHKINH
[Ipoun3BoaHbBIE BBICIIUX MOPSAKOB; TPOU3BOIHBIE BHICHIUX MOPSAJIKOB OT MapaMETPUUECKU 3aJaHHBIX
byHKIHA

7. BEIYMCIUTH C TOMOIUIBIO YKBUBAJICHTHBIX 0.M.

lim arcsin 2_\-_[esig|51. _l]

=0 [T 2
A1—cosx| 1+_\'+'\T—1
| 2

8. Beruncnure nHTErpa

j sin xcos* xx

9. BeruncauTh miomnaapr miockoi GUrypel, orpaHMuYeHHON apadomon

y= 4% npamoit ¥ =4x

2 cemecmp, IK3ameH
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6
Bomnpocei/3ananus:
1. ChopmynupoBats onpenenaeH s Ui CBOWCTBA
Omnpenenureny BTOPOTo U TPETHETO MOPSAIKOB U MX BHIYHUCIICHHE
2. ChopmynupoBarh ONpeIeTeHIs I CBOWCTBA
OO61iue ypaBHEHUS 3JUIAIICA, TUIIEPOOIIBI U MapaboIibl U UX TE€OMETPUUECKUE XapaKTEPUCTHKU
3. CchopmynupoBarh onpeseeHus Uil CBOICTBa

OnHOPOIHBIE CUCTEMBI IMHEMHBIX YPABHEHUI: OCHOBHBIE OIPEICIICHUS
O6miee perieHue JTMHEHHOM OMHOPOTHON CHCTEMBI

4. YMeTh T0Ka3aTh YTBEPKACHUS, TECOPEMBI I CBOWCTBA, BRIBECTH (POPMYJIBI

CBolicTBa CKaJIIPHOTO ITPOU3BEIEHUS. YCIOBUE OPTOrOHAIBHOCTH BEKTOPOB
CkassipHoe POU3BE/ICHUE B IEKAPTOBBIX KOOpAWHATaX (BBIBOA (hOPMYIIBI)

5. YMeTh 10Ka3aTh yTBEPXKICHHS, TEOPEMBI WIIM CBOWCTBA, BHIBECTH (DOPMYIIBI

3amaun: 0 pacCTOSIHUM OT TOYKH JIO MPSIMOM Ha TUIOCKOCTH, O PACCTOSTHUM MEXTy MapauieIbHBIMH
NPSIMBIMH Ha TIJIOCKOCTH
VYron Mexay IpsIMbIMH Ha TTIOCKOCTH (BBIBOJ (hOpMYJT)

6. YMeTh /10Ka3aTh yTBEPXKICHHS, TEOPEMBI MIIM CBOWCTBA, BEIBECTH (DOPMYIIBI

JIuHeitHbIe onepanyuu HaJl MaTpUllaMu
CaoiicTBa onpeaeauTenacii 1 OCHOBHBIE METOJIbI X BBIYUCIICHUS

7. Haiinure obiiee pemnieHne OqHOPOIHON CUCTEMBI IMHEHHBIX alreOpandecKuxX ypaBHEHUN

6 =9 + 210 —3x, —12x, =0,
98x —12x, +28x, —4x, —16x; =0,
lz_\-l —3x + T3 —x, —4x; =0.

8. CocraBbTe ypaBHEHHE IUIOCKOCTH, IMPOXOJAIIEH uepe3 ABE NapasuleibHbIE IpsIMbIE,
3aJJaHHbIC YPAaBHECHUSAMU
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9. Pemure 3amauy

BrrmennTe cMelaHHOS NPOH3BEISHHS [z_?, b-7, a-6c ] , ECIIH

a=i-3j+2k.b=5i-j+4k.e=7-2j-3k

3 cemecmp, 3auem c oyeHKou
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6
Bomnpocei/3ananus:
10. ChopmynupoBaTh ONpeaeIeHUs WIH CBOHCTBA
Onpenenenve QyHKIMHM ABYX IEPEMEHHBIX. |eoMeTpuuyecKuil cMmbIci 00lacTh OINpeneieHus u
MHO>KECTBA 3HAYECHUIN
11. ChopmynupoBaTh ONpeeICHNS WA CBOWCTBA
[TonsiTre npenena GpyHKIUU ABYX MEPEMEHHBIX
HenpepbsiBHOCTH (DyHKITMU IBYX MTEPEMEHHBIX
12. ChopmynupoBaTh ONpeeICHUs UIH CBOHCTBA
3aada o0 BHIYHMCIEHUU 00beMa Tella
Onpenenenre TBOMHOTO HHTErpasia
13. YMeTh noka3arh yTBEPKICHUS, TEOPEMBI U CBOMCTBA, BHIBECTH (DOPMYITHI
3amaya o MPUOIMKEHHBIX BRIYUCICHHUAX ¢ MOMOIIBI0 tuddepennnana
3amada o nuHeapu3auu GyHKIUU ABYX MEPEMEHHBIX
14. YMmeTh noka3aTh yTBEPKICHHS, TEOPEMbI T CBOWCTBA, BBIBECTH (DOPMYIIBI
CriocoObl BBIYMCIIEHUSI KPUBOJIMHEITHOTO MHTETpasia IepBOro poaa
[TpunoxxeHus: KPUBOJIMHEHHOTO MHTETpaja MepBoro pojaa
15. YMeTh noka3arh yTBEPKICHUSI, TEOPEMBI MU CBOMCTBA, BHIBECTH (DOPMYITHI
Heo0Oxomumblii 1 TOCTaTOYHBIN MPU3HAKH CYIIECTBOBAHUS IKCTpeMyMa (DYHKITUU IByX MEPEMEHHBIX
16. HaiiTi yacTHBIC TTPOM3BOAHBIE TMEPBOTO M BTOPOTO MOPSAKA HESIBHON (PyHKIMH Z(X, Y)
3aJaHHON ypaBHEHUEM

IT-x—-Xx -_1'+.1'2 +Z+2-X—y=0 B r1oure (0;1).
17. Beluncnuth JBOMHON MHTETpal

[ dvay,
()
BEIIOIHHE 3aMeHy IepemerHex X = 0 COS@. vV =p sin &,
2= (. ecau odmacTs [D] mpeacTaBIAeT coDoH KpyT pagEyca I' ¢

OEHTDOM B HAYATE KOODIHHAT

18. Tloka3aTh, 4TO clieayrolee BBIpaXCHHE OyJeT MONHBIM JuddepeHInaIoM HEKOTOPOH
¢byHKMU. BoccTaHOBUTH 3Ty (DYHKIIUIO C TOMOIIBI0 KPUBOJIMHEHHOTO HHTETPalla BTOPOTO POJIa.

1 1
>——+1ny)dx
1+x° «x

—dy +(
y

4 cemecmp, Ix3amen
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6
Bomnpocrei/3ananus:
10. ChopmynrpoBath onpeaeIeHNs WK CBOUCTBA
I'eomerpuueckas mporpeccus Kak IpuMep YHCIOBOTO psizia

Ne 000004191 Crpanuria 28 u3 31



ITpuMepbl pacXoAALINXCs YUCIOBBIX PSIJIOB
11. ChopmynupoBath onpeneneHus Ui cBoiicTBa
[TonATHE QPyHKIIMOHAIBHOTO Psa U €ro 001acTH CXOAUMOCTH
12. ChopmynrpoBath onpeaeIeHNs WK CBOUCTBA
Huddepennnanbapie ypaBHEHHS BTOPOTO mopsiaka. [IoHsTHE 00IIIeT0 M 4acTHOTO PEIIeHUM
13. YMeTh 10Ka3aTh yTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI
VYpaBHeHU ¢ pa3aeNAIOLMMHCA IEpeMEHHBIMU. MeTo] HHTerpUpOBaHUs
14. YMeTb 10Ka3aTh yTBEPKACHUS, TEOPEMBI HITU CBOICTBA, BBIBECTH (POPMYITBI

[Tpusnak JleiOHMITa CXOAMMOCTH 3HAKOTICPEMEHHBIX YHCIIOBBIX PSIOB
Teopema AGens

15. YMeTh noka3arh yTBEP)KICHUSI, TEOPEMBI U CBOMCTBA, BHIBECTH (DOPMYITBI

Mertop pemieHus TMHEHHOTO OJHOPOAHOTO JHMHEWHOTO u(QepeHINaTIbHOI0 YpaBHEHUSI BTOPOTO
MOps/IKA C TIOCTOSSHHBIMU K03 purimenramMu

16. Haiinure ob1ee pemenue qudgepeHnaabHOro ypaBHeHUs
¥ =Q1+x)@d+y?)

17. Pemnte 3aga4y Komn

Y= -12y=0, ¥0)=1, Y (0)=4

18. UccnenyiiTe Ha aOCOMIOTHYIO U YCIOBHYIO CXOAMMOCTD PSIT

= (1)

2

o In+4

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOAMYeCcKoe ofecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. Jdanko I1.E. Bricmias maremaruka B ynpaxHeHUsAX W 3amadax. B 2-x 4. Y. 1: Y4eb. mocodbue
st By3oB. / [1LE. Jlaako, A.T'. [Toro, T.fl. KoskeBHHKOBA. - 6-¢ u3a. - M3narensckuii gjom "OHUKC
"21 Bek", 2006. - 304 - 5-488-00714-8. - TekcT: HEMOCPEICTBEHHBIH.

2. Manko I1.E. Beicimiast MaTteMaTHka B yIpakKHEHUsX U 3aaadax. B 2-x 4. Y. 2: Yyeb. nocobue
s By30B. / ILE. [lanko, A.T. TTonos, T.S. KoxkeBHukoBa. - 6-¢ uzn. - M3narensckwuii nom "OHUKC
"21 Bex", 2007. - 416 - 978-5-488-01072-7. - TekcT: HENOCPEACTBEHHBIM.

3. Ilucemennnii JI.T. Koncmekt mnekmuii mo Beicmiedi maremaruke: Ilomubrit kypc / JI.T.
[IuceMennsiil. - 4-e u3n. - ManarensctBo Alipuc-tipecc, 2006. - 608 - 5-8112-1778-1. - Tekcr:
HEMOCPEICTBEHHBIN.

Jlononnumenvuas rumepamypa

1. [Tuckynos H.C. uddepenunanbHoe 1 UHTETpaabHOE UCUUCIIEHUS: Yueb. s BTy30B B 2-X T.
T. 2. / H.C. TluckynoB. - wu3a. crepeor. - WzmarensctBo Wuterpan-Ilpecc, 2001; 2002. -
5-89602-013-9 (T.2). - TekcT: HEMOCPEACTBCHHBIH.

2. IIuckynoB H.C. IuddepennumanpbHoe U HHTErpAIbHOE UCYHUCIICHHS: YUuel. s BTy30B. B 2-x
1. T. 1 / H.C. TluckyHnoB. - m3a. crepeotT. - UznarensctBo UHTerpan-Ilpece, 2002; 2004; 2006. -
5-89602-012-0(t.1). - TekcT: HEMOCPEACTBCHHBIM.

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPBIM 00ecneunBaeTcs
AOCTYN 00YYAKOIIMXCS

Ne 000004191 Crpanuria 29 u3 31



IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»
1. https://www.iprbookshop.ru/ - Onnaitn 6ubamnorexa

9.3. [IporpammHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUe NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOIHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

CMmenianHbIf THIT
WHTepakTuBHas naHens - 1 mT.
Memnosas gocka - 4 mr.
ABTomaruzupoBaHHoe pabouee mecto (APM) - 2 mt.
[Ipoexrop - 2 mit.

10. MeTonuyeckue yKazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

OcBoenne oOydaromuMcs y4eOHOM AUCHMIUIMHBI «Maremaruka» MpeanojaraeT H3y4eHue
MaTepuaioB JUCHMIUIMHBI HAa ayIUTOPHBIX 3aHATUSAX U B XOJE CAMOCTOSTEIbHOW pPalOoTHI.
AyIUTOpHBIC 3aHATHS TPOXOIAT B (OpME JEKIMA W TPAKTUYCCKHX 3aHATHH. CamMoCTosATeIbHas
paboTa BKJIIOYAET Pa3HOOOPA3HBIM KOMIUIEKC BUIOB M (OpM pabOThI 00yJarOITuXCs.
CamocrositenpHast pabora ctyaeHToB (CPC) mo3BosisieT mpeIMEeTHO BBIPaOOTaTh aHAJIMTHYECKHE
HABbIKM, OOECMEYNTh MOHMMAaHHUE TEOPUU U MPAKTHKH, OoJieeé OCO3HAHHO OTHOCUTHCS K YPOBHIO
cBoerl mpodeccuonanpHO TOArOoTOBKH. CPC  CcrmocoOCTBYeT pa3BUTHIO WX MBICIHTEIBHON
NeSITeIbHOCTH, O0OECIEeYMBACT YCBOEHHE OIPEIEJICHHOr0 y4yeOHOro Mmarepuana U IMPeloCTaBiseT
HEOOXOMMYIO TOATOTOBKY JUISl pPEHICHHS KOHKPETHBIX MPAKTUUYECKUX 3a/ad, BXOAAIIUX B HX
oynymue npodeccuonanbabie 00si3anHocTH. CPC HampaBieHa Ha o0ecriedeHre WHINBU Ty TH3aIliN
P U3YYEHHUH Kypca, Ha pa3BUTHE CIIOCOOHOCTEN U BO3MOXKHOCTEN, HA MEPCOHU(PUKAIINIO KOHTPOJIS
3a KaueCTBOM OOyYCHHSI.

[Ipu moAroToBKe K MPaKTUYECKUM 3aHITHUSIM, PYKOBOACTBYSCH IJIAHOM U CITUCKOM PEKOMEHIyeMOM
JUTEpaTypbl, HEOOXOAUMO HM3YYUTh TEMY TaK, 4TOObI MO KaKIOMY W3 MIPEUIOKEHHBIX BOIMPOCOB
CTYJIEHT MOT JIaTh pa3BEpPHYTHII, 0OCTOSITETLHBIN OTBET.

BueaynuropHas camocTosiTeNibHas paboTa CTyACHTOB BKIIIOUAET:

- Pabota HaJ KOHCTIEKTOM JIEKIHH

- [lonroToBka k MpakTUYECKOMY 3aHITHIO

- JopaboTka KOHCHIEKTa JEKUWU C MPUMEHEHHEM Y4YeOHHMKA, METOAUYECKOW JHUTeparyphl,
JIOTIOJIHUTENBHOM JINTEPATYPHI

- [lonGop, u3yuenue, aHaiau3 1 KOHCIIEKTUPOBAHNE PEKOMEHOBAHHOM TUTEPaTyPhl

- CamocTosITeNbHOE U3YUEHHE OTIIEIbHBIX T€M, aparpadon

- [TonroroBka k 3K3amMeHy

Jljig ycremHoro 0cCBOeHMs y4eOHOM TUCIUIUIMHBI U JOCTHKEHUS TIOCTABJICHHBIX 11eJiell He0OX0AUMO
BHHMATEIILHO O3HAKOMHTHCS HACTOsIIEH pabodei mporpaMMbl yueOHOM MUCIUILTAHEL. Ee MokeT
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NPEACTaBUTh TPETOIaBaTeIhb Ha BBOJHOM JICKIIUN WM CaMOCTOSATEIBHO OOYYarOMIUHCS HCIIOIBb3YeT
nH(popmaruio Ha opunraabHoM MHTEpHET-CcaiiTe YHUBEpCUTETA.

Crnenyer oOpaTHTh BHHMaHHE Ha CIIMCOK OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATypbl, KOTOpas
UMeeTCsl B dJIeKTpoHHOW OmbmmoreuHoit cucteme [PRBooks, Ha mpemmaraemple mperomaBareinemM
pecypchbl HHQOPMAIIMOHHO-TEJICKOMMYHHKAIIMOHHOM ceTH MHTepHeT. DTa nHpopmanus HeoOxonuma
JUTSI CAMOCTOSTEITLHOM paboThl 00y4JaroIIeTocs..

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOMUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU
3M0OPOBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBI HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWi, BHAECO- M  aAyJUOMATEPUATIOB B  JJIEKTPOHHOU
nHpopmamonHo-oOpazoBarenbHoi cpene (QUOC) ynuBepcurera. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JOCTYIMHOCTH Jii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI JJII WHBAITUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs MHANBUAYATHHO C YI€TOM 0COOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHIAVBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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