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

«b1.0.12.02 MATEMATHUKA»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noaroroku: 27.03.03 CucTteMHbIN aHAIU3 U YIIPABICHUE

HampasinennocTh(nipoduiib) MOATOTOBKH: YNpaBieHHE 3eMEIbHO-UH()OPMAITMOHHBIMA CUCTEMaMH

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 no nampasnenuto noarotoBku 27.03.03 CucteMHbId aHalW3 W YNPABICHUE, YTBEPKICHHOTO
npukazoM Munoopaayku ot 07.08.2020 Ne 902

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

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. 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

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

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)
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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

YK-2 Cnocoben onpenemnsaTh KPyr 3ajad B paMKax IMOCTABJICHHOW IIEIM U BHIOMPATh ONTHMAJIbHBIC
CHOCOOBI MX pEeUIeHMs, UCXONIsd W3 JEUCTBYIOIIMX MPAaBOBBIX HOPM, HMEIOIIMXCS PECYpCcOB U
OTpaHUYCHUHN

VK-2.2 Onpegensier cBA3M MEXAY MOCTABICHHBIMU 3aJladaMy M OXKUJAAEMBbIE Pe3yIbTaThl UX
pereHus

3name:

VK-2.2/3010 TpagunvoHHBIE W COBPEMEHHBIC TIOAXONBI, MPUMEHSEMbIC TIPH
MIPOCKTUPOBAHUH TEXHOJIOTHUECKUX MPOIECCOB

Ymems:

VK-2.2/¥m11 Ompenensatb OCHOBHBIE HANpaBICHUS PAa3BUTHUS WHHOBAIIMOHHBIX
TEXHOJIOTUH

Braoems:
VK-2.2/HB9 HaBbikamu o1ieHKH 3P HEKTUBHOCTH TEXHOJIOTHYECKUX TIPOILIECCOB

OIIK-1 CnocobeH aHaiuM3WpoOBaTh 3a7a4d NPO(PECCHOHATBHONH JEATETBHOCTH HA OCHOBE
MOJIOKEHUH, 3aKOHOB M METO/IOB B 00J1aCTH €CTECTBEHHBIX HAyK M MaTEeMaTHKH

OIIK-1.1 JlemoHCTpUpyeT 3HAHHS MOJCIMPOBAHUS OTACIBHBIX (ParMEeHTOB IIpoliecca,
MaTeMaTU4YECKOr0 aHaJlh3a, BbIOOpa ONTUMAIbHOTO BapHaHTA ISl KOHKPETHBIX YCJIOBHM MpHU
CO3/IaHUU JIOKyMEHTALlUU

3name:

OIIK-1.1/312 Metoasl MaTeMaTHYECKOr0 MOJAEIHPOBAHUS U aHAIIM3a, TPUMEHIEMbIE B
3eMJICYCTPONCTBE U KaJacTpax HEABMYKUMOCTHU

Ymems:
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OIIK-1.1/¥YM2 Hcnonb30BaTh €CTECTBEHHO-HAyYHbIE W HMHXXCHEPHbIC 3HAHUS IS
ONTUMHU3ALMH 3EMJICY CTPOUTENBHBIX NTPOLIECCOB

Braoems:

OIIK-1.1/HB2 HaBbikoM BBIOOpa HAMIYYIIIETO METOJAa MOJCIMPOBAHUSA W pacyeTa Mpu
pa3paboTKe 3eMJICYCTPOUTEIIPHON U KaJaCTPOBOM IOKyMEHTAITUN

OIIK-1.2 Hcnone3yeT (dhyHIaMEHTaIbHBIC 3HAHUSA B MPO(ECCHOHAIBHON IEATEILHOCTH IJIS
pelIeHus 3a1a4 oTpaciu

Suame:

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

Yuvemo:

OIIK-1.2/¥ml  HMHrerpupoBaTh Hay4Hble 3HAHMA JUISI  PELICHUS  pEaJIbHBIX
npodecCHOHANBHBIX 3aa4d

Brnaoemw.:

OIIK-1.2/HBl HaBbikoM 3¢ ¢hEKTHBHOTO NPUMEHEHHS HAyYHOTO TIOTEHIMaaa IS
YIAyYIIECHHS KaueCTBa 3eMJICYCTPOUTEIBHBIX U KaJaCTPOBBIX MPOIICTYP

OIIK-2 Cnocoben dopMmynupoBarh 3aaadu NMpo(eCCHOHAIBHON AEATEIHPHOCTH Ha OCHOBE 3HAHUWI
NPOQWIBHBIX pa3lesioB MAaTEMaTHIECKUX M €CTECTBEHHOHAYYHBIX TUCIIMILUIHH (MOTYJICH)

OIIK-2.1 Hcnone3yerT 3HaHHME alropuTMa OpPraHM3AaLMU BBIOJIHEHUS pabOT B mpolecce
MPOEKTHOM JEeSATEIbHOCTH

3namo:

OIIK-2.1/383 OcHOBHOI MaTeMaTHMYECKUH ammapar MpPUMEHSIEMbIi B pEIICHUH
npodecCHOHANBHBIX 3a1a4d

Ymemo:

OIIK-2.1/YM4 BpeisgBasaTh mnepedeHb HEOOXOMWMBIX TPEOOBAaHWM Il pEIICHUS
npodeccroHaNbHBIX 3a]1a4

Bnaoemw:
OIIK-2.1/HB3 HaBbikamu oucKa ONTUMAIBHOTO pelieHus NpodeccuoHaIbHbIX 3a1ad

OIIK-2.2 ®opmynmupyeT 1eIu BBIMOTHEHUST pabOT U MpemjiaraeT MyTH MX JOCTHOKCHHS TPHU
OpraHM3alliy MPOU3BOJCTBA U YIPaBICHUH B IpodeccruoHanbHoU cepe
3namu:
OIIK-2.2/384 HampaBneHusi pa3BUTHS HCIIOJIB3YEeMOTO B PA3IMYHBIX  OTPACIAX
npodeccuoHaNbHOM 1eATeIbHOCTH MAaTEMaTHUECKOT0 arnmapara
Ymemu:
OIIK-2.2/¥YmM4 Hcnonb30BaTh OTKPBITBIE MCTOYHHUKM JUISL TIOMCKA aKTyaJIbHBIX
PEe3YJIBTAaTOB MCCIIEJOBAaHUM B paMKax CHEIUaTIbHOCTH
Braoems:
OIIK-2.2/HB3 HaBblkamMu pealu3aliu  TEpPEJOBBIX  pa3pabOTOK B o0macTu
MCIIOJIb30BaHMs MaTeMaTUYECKOTO anmnapara Jjsi peueHus NpopecCUOHaIbHBIX 3a1a4

OIIK-2.3 OcymectBiser cOOp MCXOAHBIX JAHHBIX JJIS COCTABIICHHUS] HAyYHO- TEXHUUYECKOH,
MIPOCKTHOM ¥ CITy’)KeOHOM JTOKYMEHTAIINH

3name:

OIIK-2.3/3u4 [lepevueHp HEOOXOTUMBIX JIJIs1 IPOBEICHUS BHIYUCICHUIN TaHHBIX
Ymems:

OIIK-2.3/YMm3 TlpoBecTH nmpeaBapuTenbHy0 00pab0TKy UMEIOIeHcst HHPOpMaIuu
Braoems:
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OIIK-2.3/He4 HaBbikamMu TIOMCKAa HEJOCTAIOMICH CpPEAM HCXOMHBIX  JaHHBIX
UHPOpMAITIH

OIIK-2.4 BoiOupaeT cOOTBETCTBYIOIIUE POrPAMMHBIE MIPOAYKTHI WM MX YaCTH JJISl PELICHHS
KOHKPETHBIX PO(EeCCHOHATBHBIX 3a1a4

3namo:

OIIK-2.4/3u5 IlepeyeHb CHEUMATM3UPOBAHHBIX MPOTPAMMHBIX KOMILJIEKCOB  JUIS
IpOBeICHHSI HEOOXOAUMBIX BBIYUCICHUIN

Ymemo:

OIIK-2.4/Ym4 Tlomo6parh oNTUMAalbHOE MPOTPAMMHOE OOECIICUEHUE JIJISl BBITTOJTHCHHS
KOHKPETHOM MpodeCCHOHAILHOM 3a/1aun

Braoemy:

OIIK-2.4/HBS HaBbikamu pabotsl B cienuainsupoBanHoM 110 unm cepBrcax

OIIK-2.5 JleMOHCTpUPYET HABBIKM aBTOMATHU3UPOBAHHOTO MPOCKTUPOBAHUS TEXHOJOTMYECKUX
MPOLIECCOB

3nams:

OIIK-2.5/385 Amnmapar, NpUMEHSEMBIH JUIsI TMPOEKTUPOBAHUS TEXHOJIOTHYECCKHUX
MIPOLIECCOB

Ymemu:

OIIK-2.5/¥Ym4 TlomoOparh ONTUMANbHBIA HHCTPYMEHTApUHA JUISI TPOEKTHPOBAHUS
TEXHOJIOTUYECKUX POLIECCOB

Braoemy:

OIIK-2.5/HB4 HaBbikamMu WCIIOJNIB30BAaHUS WHXKEHEPHBIX pEIICHWH IS 3amad
MIPOCKTUPOBAHMS TEXHOJIOTHYECKUX POIIECCOB

OIIK-2.6 Bnageetr HaBbIKaMu Pa3pabOTKH U COCTABICHUS OTACIbHBIX HAyYHO- TEXHUYECKHUX,
MPOEKTHBIX U CIY)XEOHBIX JIOKyMEHTOB, O(OPMJICHHS HAayYyHO- TEXHHYECKUX OTYETOB,
0030poB, MyOIHMKaIUi IO pe3yJibTaTaM BBITIOJTHEHHBIX padoT

3Hamo:

OIIK-2.6/3H2 MeTonoB M TEXHOJOTMHA pa3pabOTKW U COCTaBICHHS OTAEIHHBIX
HAyYHO-TEXHUUYECKUX, MPOEKTHBIX U  CIYKEOHBIX JIOKYMEHTOB, O(hOpMIICHUS
HAayYHO-TEXHHUUYECKUX OTYETOB, 0030pOB, MyONMKAIUil MO pe3yabTaTaM BBIITOJTHEHHBIX
pabor
Ymems:

OIIK-2.6/YMm2 TlpuMeHsIThHAYYHBIC 3HAHUS IS pa3paOOTKU M COCTABICHUS OTICITHHBIX
HAy4YHO-TEXHUYECKUX, TMPOEKTHBIX M  CIYKEOHBIX JIOKYMEHTOB, OQOpMIICHUs
HAy4YHO-TEXHUYECKUX OTYETOB, 0030pOB, MyOIMKALUNA MO PE3yJIbTaTaM BBINOJIHEHHBIX
pabor

Braoems:

OIIK-2.6/HB2 HaBbikamu pa3paOOTKU U COCTABJICHHUS OTACIbHBIX HAYYHO-TEXHUYECKHX,
NPOEKTHBIX M CIYKEOHBIX ITOKYMEHTOB, O(OPMIICHHS HAYyYHO-TEXHHYECKHX OTYETOB,
0030pOB, IMyOIUKAIH 10 Pe3yJIbTaTaM BBIIIOJTHEHHBIX paboT

OIIK-2.7 BnaaeeT COBpeMEHHBIMH TEXHOJOTHSIMHU U T€OMH()OPMAITMOHHBIMA CHCTEMAaMH IS
oopMIIEHUST HAYYHO- TEXHUYECKUX OTUYETOB, 0030POB, IMyOJUKAIINH, PEIISH3HI
Suame:
OIIK-2.7/384 AnropuT™MbI pelIeHHs CIICIIMAIM3UPOBAHHBIX 33/1a4, TIOCJIEIOBATEIIbHOCTh
00paboTku nHGOPMAITUH
Yuvemo:

OIIK-2.7/¥YM2  PazpabareiBaTh TOpeIJIOKEHHUS 1O A(PQPEKTUBHON  OpraHu3aIiH
B3aMMO/JICHCTBUS 3JIEMEHTOB CUCTEMBI
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Braoems:

OIIK-2.7/HBl HaBblkamMH HCTOJIB30BaHUS COBPEMEHHBIX O(DHUCHBIX M H3AATEITHCKUX
nporpamm AJis mpodeccuoHanbHOro 0hoOpMIICHHS TOKyMEHTOB

3. Mecto aucuumimabl B cTpykrype OII

Huctumnuaa (momyns) bB1.0.12.02 «Maremaruka» OTHOCUTCS K  00s3aTeNbHONW  4YacTh
o0pa3oBarenbHOI MporpaMmbl U n3ydaeTcs B cemectpe(ax): 1, 2, 3, 4.

B npoumecce 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

= | E
w [1a} =R =
515 |EE 18| S
g g ) z o ‘E
12820584 2
obywenns |EFIEQC|EZ|8E|2E| T E
= |13 | |E | =
5 |E |E |E |3 %
&) O 5 < % 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 | 3T
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 (]
< 5}
= S S 2 =
- S \e) ==
~ = < =) T =
E|lE| S (282
= = D /A
S5 |5 |5E¢
HaumeHnoBanue pa3nerna, TeMbl o 2 2 |29 <
= %) s |2 8 &
| 3| 5|8 <E%
AR RELEE
o = =) O |[EE 28
= = = e |E ¥ E &
[ 1 < = o] g o
o ) o s | = Lc>§' 8 &
m |5 | E |0 BEdact
Pa3znen 1. BBenenue B 24 4 8 12| VYK-2.2
MaTeMAaTHYeCKHI aHaJIn3 OIIK-1.1
OIIK-1.2
Tema 1.1. ®yHKINU OIHONI 7 1 2 4
YHICHHH O OITK-2.1
IIEPEMEHHON
p OIIK-2.2
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Tema 1.2. Tpenensi 10 2 4 4| OIIK-2.3
OIIK-2.4
OIIK-2.5
Tema l.3v . HenpepsIBHOCTH 7 1 2 4 OIIK-2.6
(ymcrmii OIIK-2.7
Paznen 2. luddepenunanibHoe 34 6| 11| 17| VYK-2.2
HCYHCJIeHHe (PYHKIMU OTHOMI OIIK-1.1
ACHCTBUTEJIbHOM NepeMEeHHOM OIIK-1.2
Tema 2.1. TlpousBoanas u 9 2 3 4| OIIK-2.1
nuddepeHnnan OIIK-2.2
Tema 2.2. [IpousBoaHbie U 8 1 2 5| OIIK-2.3
muddepeHnranTbl BEICIIAX OIIK-2.4
TIOPSIKOB OIIK-2.5
Tema 2.3. OcHOBHBIE TEOPEMBI O 7 1 2 4| OLK-2.6
muddepeHIupyemMbIX QYHKIHAX OIIK-2.7
Tema 2.4. UccnenoBanue 10 2 4 4
¢byHKUIMI MeTogaMu
¢ hepeHIINaTEHOTO UCYUCTICHUS
Pasnen 3. UaTerpajibHoe 50 8 17| 25| VK-2.2
HCYHCIeHHe (PYHKIIUU OTHOM OIIK-1.1
nepeMeHHOI OIIK-1.2
Tema 3.1. [lepBooOpasHas u 7 1 2 4| OIIK-2.1
HEOIPE/IEJIEHHBINA HHTErPal OIIK-2.2
Tema 3.2. OCHOBHBIE METOJIBI 10 2 3 5| OIIK-2.3
UHTETPUPOBAHUS OIlK-2.4
Tema 3.3. UnrerpupoBanue 8 1 3 4| OTIK-2.5
paIoHaIbHBIX PYHKIUN OIIK-2.6
Tema 3.4. UnterpupoBanue 8 1 3 4 ONK-2.7
BBIPAYKEHHI, COAEPIKALUX
TPUTOHOMETPHUYECKHE U
MOKa3aTeNbHYI0 (PYHKIH
Tema 3.5. OnpeneneHHbIi 9 2 3 4
MHTErPaJI U €ro CBOMCTBA
Tema 3.6. ['eomeTpuueckue 8 1 3 4
MIPHIIOKEHUS OTMIPEICTICHHOTO
WHTETpana
Pasnen 4. BexktopHas anredopa u 46| 10| 22| 14| VYK-2.2
AHAJIMTHYECKAS TeOMeTPHUs OIIK-1.1
Tema 4.1. Bextopsl 8 2 4 2| OIIK-1.2
Tema 4.2. CxansapHoe 8 2 4 2| OIIK-2.1
MPOU3BCICHUEC BEKTOPOB OINK-2.2
Tema 4.3. Bextoproe H 0] 2| 4] 4|OUK23
CMEILIaHHOE MPOU3BEACHUE OIIK-2.4
BEKTOPOB 83?% 2
Tema 4.4. 9.]'[61\:[6HTBI 10 2 6 2 OITK-2.7
aHAIUTUYECKON TeOMETPUU Ha
MI0CKOCTH
Tema 4.5. [InockocTh U npsiMasi B 10 2 4 4
MPOCTPAHCTBE
Pa3znen 5. DiaemMeHTHI JTUHETHOM 26 71 12 71 YK-2.2
aredopol OIIK-1.1

OIIK-1.2
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OIL1K-2.1

Tema 5.1. Marpuups! u 13 3 6 4
OTIpeICTUTENN OIIK-2.2
OIIK-2.3
OIIK-2.4
Tema 5.2. CucteMbl TUHEHHBIX 13 4 6 3| OIIK-2.5
ypaBHEHUH OIIK-2.6
OIIK-2.7
Pa3nen 6. uddepenunanbHoe 61 8 18| 35| VK-22
HCYHC/IeHHe PyHKIMT OIIK-1.1
HECKOJIbKHX IIePpEeMEHHbIX OIIK-1.2
Tema 6.1. @yHKIIUN HECKOJIBKUX 11 2 4 5| OIIK-2.1
epeMEHHBIX OIIK-2.2
Tema 6.2. [IpOM3BOAHbIE 1 18] 2| 6| 10]OIK-23
muddepennmanb GyHKIAN OIIK-2.4
HECKOJIbKMX TIePEMEHHBIX OlK-2.5
Tema 6.3. Tuddepenmmponanue 16 2 4| 10| OUK-2.6
CJIOKHBIX U HESIBHBIX (DYHKLIUH OIIK-2.7
Tema 6.4. ['eomeTpuueckue 16 2 4|1 10
MIPHIIOKEHUS YACTHBIX
MIPOU3BOIHBIX
Pasnen 7. Kparubie n 47 8| 14| 25| VK-2.2
KPHUBOJIMHEIHbIE HHTErPaJIbI OIIK-1.1
OIIK-1.2
Tema 7.1. Jlgofinoi uaTerpan 271 4| 8| 15|0HK-21
OIlK-2.2
OIIK-2.3
OIIK-2.4
Tema 7.2. KpuBonunelinbsie 20 4 6 10| o1K-2.5
MHTETPaJIbl OIIK-2.6
OIIK-2.7
Pasnen 8. Paasbl 28 6| 12| 10| VYK-2.2
OIIK-1.1
OIIK-1.2
Tema 8.1. UncnoBsie psijibl 14 3 6 5| OLK-2.1
OIlK-2.2
OIIK-2.3
OIIK-2.4
Tewma 8.2. @yHKIIMOHANBHBIE psAabl | 14 3 6 5| 0O1K-=2.5
OIIK-2.6
OIIK-2.7
Pasnen 9. luddepeHunanbHbie 44| 10| 20| 14| VYK-2.2
YPaBHEHU OIIK-1.1
Tema 9.1. TuddeperunansHbie 15 3 7 5 8g§_é?
ypaBHEHUS TIEPBOTO TOPSAKA OIK.2.2
Tema 9.2. TudbdepenunanpHbie 16 4 7 5| oTIK-2.3
ypaBHEHHUsI BTOPOTO U OoJee OITK-2.4
BBICOKHX ITOPAOKOB OIIK-2.5
Tema 9.3. Cuctembl TMHEUHBIX 13 3 6 4| OIIK-2.6
nuddepeHIanbHbIX ypaBHEHUI OIIK-2.7
Hroro 360 67| 134| 159

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS
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Pazoen 1. Beeoenue ¢ mamemamuueckuii anaius

Tema 1.1. @yHxyuu 00HOU nepemeHHOU

1.1. Onpenenenue 1 criocoObl 3aaHus PYHKITUH
1.2. OcHOBHBIE CBOWCTBA (DyHKIMIHA
1.3. Knaccudukarus QpyHKimii

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Penrenue 3amay

Tema 1.2. Ilpedenvt

2.1. OcHOBHBIE ONIpEACICHUS

2.2. Teopembl 00 apuMETHIECKUX CBONCTBAX MPEIEIOB

2.3. Teopembl 0 CylIeCTBOBAaHUH MPEIETIOB

2.4. TlepBbIil 3amMedaTeNbHBIN Mpeesn

2.5. OnpeneneHue npeaena YuCIOBOW MOCIEI0BATEIbHOCTH

2.6. Teopema BeiiepmTpacca u BTOpoil 3aMedaresbHbIA Mpeaesn

2.7. Knaccuduxkarys 66CKOHEUHO MaJIbIX M OECKOHEYHO OOJIBIITNX BEITHYUH

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Penrenue 3amay

Tema 1.3. Henpepvigrnocms ¢hyHxyuil

3.1. HenpepbIBHOCTH (DYHKIIMH B TOYKE ¥ HA HHTEpPBAJIC
3.2. Touku pa3pbiBa ¥ UX KJIaCCU(PUKAIIUS

3.3. Teopembl 0 HEMPEPHIBHBIX (PYHKIIUAX

3.4. CpoticTBa (PyHKIIMI, HEPEPHIBHBIX HA OTPE3KE

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Penrenue 3amay

Paszoen 2. /lupghepenyuanvrnoe ucuucienue Qynkyuu 00HoI 0eiucmeumenbHou nepemenHol

Tema 2.1. Ilpouseoonas u ougpepenyuan

1.1. Onpenenenune npou3BoIHON

1.2. Tuddepenmupyemocts u nuddepeniman
1.3. OcHoBHBIE TIpaBUiIa JU(PPEpEeHIMPOBAHUSL
1.4. JIuneapuzauus GyHKUIUH

Texymui KOHTPOJIb

Bun (hopma) konTpOss

Perenune 3agau

Tema 2.2. Ilpoussoousie u oughgheperyuanvl 8bicULUX NOPSAOKOS
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2.1. [Ipou3BoHbIE BBICHIMX MOPSIIKOB

2.2. [Ipou3BoaHbIC HEABHOM 1 TapaMeTPUUECKH 3aJaHHOM (PyHKIIHIA
2.3. IuddepeHunansl BHICIIUX MOPSAIKOB

2.4. luBapuaHTHOCTH quddepeHimana

Tema 2.3. OcHogHbie meopembl 0 Ouppepenyupyemvix QyHKYUsxX

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

Tema 2.4. Hccnedosanue gpynxyutl memooamu oughghepeHyuanrbHo20 ucHucieHus

4.1. MOHOTOHHOCTH (PYHKITHI

4.2. DKcTpeMyMbl QYHKITAN

4.3. BBITTyKJI0CTh, BOTHYTOCTh, TOUKH Tiepernda rpaduka GyHKITUN

4.4. Acumntotsl Tpaduka GyHKITUN

4.5. O6mras cxema UCCIeIOBaHUs U TOCTPOeHUs Tpaduka GyHKITUN

4.6. 3amaya 0 HauOOJBIIIEM W HAUMEHBIIIEM 3HaYeHUU (DYHKIIUHA Ha OTPE3KE

Texymui KOHTPOJIb

Bun (hopma) konTpOss

Perenune 3agau

Pazoen 3. Humezpanvnoe ucuucienue lyHKyuu 00HOU nepemeHHol

Tema 3.1. Ilepsoobpasnas u HeonpedenenHbvlll UHMeZPall

1.1. OcHOBHEBEIE TOHATHS
1.2. CgoiicTBa HEONPEIETCHHOTO HHTErpasia
1.3. Tabnuiia OCHOBHBIX HHTETPAJIOB

Tema 3.2. OcHogHble Memoobl UHMEeZPUPOBAHUSL

2.1. HenocpeacTBEHHOE MHTETPUPOBAHUE
2.2. Metop 3aMeHbI NEPEMEHHOM
2.3. ®opmyiia UHTETPUPOBAHHUS IO YACTIM

Texymui KOHTPOJIb

Bun (hopma) konTpoms

Perenune 3agau

Tema 3.3. Unmeepuposarue payuoHaibHulX (yHKYULL

3.1. Obume cBefeHus O PallMOHATBHBIX (PYHKIUSIX
3.2. HTerpupoBaHme NpOoCTEHIINX anredpandyeckux Ipooei
3.3. UHTerpupoBaHue paluoHaIbHbBIX ApOOei

Tema 3.4. Humeepuposanue 8vbipadiceHull, coO0epicaux mpueoHomempuieckue u noKa3ameibHyo
dynxyuu
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4.1. NarerpupoBanue nuddepennuana R(sin(x), cos(x))dx

4.2. NUnterpupoBanue QyHKIMNA C UCTIOIH30BAHUEM TPUTOHOMETPUYECKUX PpeoOpa3oBaHmi

4.3. luterpupoBaHye paliOHaIbHBIX BBIPAKEHUIN
Tema 3.5. Onpeodenenusiii unHmezpan u e2o ceoucmad

5.1. OnpeneneHHbIN UHTETPAJT KaK MIPee] MHTErPaJbHOU CyMMBbI
5.2. 'eoMeTpHrUECKHil CMBICI ONPEAEIEHHOTO HHTETpala

5.3. OcHOBHBIE CBOICTBA ONPEEIEHHOIO HHTErpajia

5.4. BolunciieHue onpeneaeHHOro MHTerpana

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

Perenune 3agau

Tema 3.6. 'eomempuueckue npuiodceusi OnpeoeireHHo2o uHmezpaia

6.1. Beruncienue iomaaei B NpsMOYTOJIbHBIX U MOJSIPHBIX KOOpIMHATAX

6.2. JInuHa nyru KpuBon
6.3. O0bem Tena

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

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 Bekropa mno 6aszucy
1.4. IIpoekuus BEKTOpa Ha OCh

1.5. IIpencraBneHue BEKTOPOB B JEKAPTOBOM CUCTEME KOOPJIUHAT

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

Penrenue 3amau

Tema 4.2. CranapHnoe npouseederue 6eKmopos

2.1. OnpeneneHre U CBOKMCTBA CKAJIIPHOTO MPOU3BEICHUS
2.2. CkaJisipHO€ IPOU3BEICHUE B JIEKAPTOBBIX KOOPJAMHATAX

Tema 4.3. Bexmophoe u cmewanHoe npouszgedeHue 6eKmopos

3.1. Onpenenutenu BTOPOro U TPETHETO MOPSIIKOB

3.2. OnpeneneHue BEKTOPHOTO MPOU3BEICHUS U €0 CBOMCTBA
3.3. BexTopHOE ITpOU3BEIEHUE B IEKAPTOBBIX KOOPANHATAX
3.4. CmemaHHO€e IPOU3BEACHUE BEKTOPOB U €0 CBOMCTBA
3.5. CmemaHHO€e POU3BEACHNE B JIEKAPTOBBIX KOOPAMHATAX
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Tema 4.4. Dnemenmul anarumuyeckou ceomenmpuu Ha niocKkocmu

4.1. TIlpsimas Ha MIIOCKOCTH
4.2. KpuBble BTOPOro mopsiakKa

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Penrenue 3amau

Tema 4.5. Ilnockocms u npamas 8 npocmpancmee

5.1. CriocoOwI 3a1aHMsI TUIOCKOCTH B MTPOCTPAHCTBE

5.2. B3anmHO€ pacnonoxkeHue mioCKoCcTen

5.3. CriocoOwI 3a1aHusI MPSIMON B MMPOCTPAHCTBE

5.4. B3anmHOe€ pacronokKeHue NpsiMbIX B TPOCTPAHCTBE
5.5. B3anmHoe pacnonoxeHue npsMoi U II0CKOCTH

Pazoen 5. dnemenmul nuneitnoil anceopol

Tema 5.1. Mampuywl u onpedenumenu

1.1. [ToHsiTHE MaTpULIbI

1.2. JIuHeiiHbIe Onepau HaJl MaTpULIaMHU

1.3. [TonsTue onpenenuTens

1.4. CpolicTBa onpenenuTeneid 1 OCHOBHBIE METO/Ibl UX BBIYMCIICHUS

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Penrenue 3amay

Tema 5.2. Cucmembl TUHEUHBIX YPAGHEHUL

2.1. O6parHas MaTpulla U €€ OThHICKaHUE

2.2. IlpaBuno Kpamepa

2.3. IloHsiTHE CUCTEMBI JIMHEHHBIX YPABHEHUN U €€ PEIICHUS

2.4. Panr matpuipl. YCIOBHE COBMECTHOCTH CUCTEMBI JIMNHEHHBIX YPaBHEHUN
2.5. IlocTpoenue penieHus JIMHEHHONW CUCTEMBI

2.6. OIHOPOIHBIE CUCTEMBI JIMHEWHBIX YPABHEHHI

2.7. Metop I'aycca

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Penrenue 3amau

KonTponbhas pabota

Pazoen 6. /lugpgpepenyuanvnoe ucuucnenue Yynkyuii HeCKOIbKUX nepemMeHHblIxX

Tema 6.1. PynKkyuu HeCKOTbKUX NePEMEHHBIX

1.1.  OcHOBHBIE TOHATHUS
1.2. Tlpenen u HEPEPHIBHOCTH (PYHKITUU HECKOJIBKUX MEPEMEHHBIX
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Tema 6.2. Ilpouszsoousie u ouppepenyuansvt yHKyuU HECKOTbKUX NePEMEHHBIX

2.1. YacTHble TPOU3BOIHBIE MTEPBOTO MOPAIKA

2.2. InddepeHunpyeMocTh U MONMHBINA qudepennman

2.3. [Ipumenenue nosHoro auddepeHnrana B MpUOTUKEHHBIX BEIYUCICHHUIX
2.4. YactHble TpOU3BOIHBIE U U] depeHITHATBI BRICIITUX ITOPSIKOB

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Penrenue 3amay

Tema 6.3. JJughhepenyuposanue cioxicHbIX U HEsA8HBIX QYHKYULL

3.1. IlponsBoaHas CI0KHON QYHKITUU
3.2. NuBapuanTHOCTH (hopmbl AuddepeHinana nepBoro nopsiaka
3.3. IuddepennmpoBane HESIBHO 3aJaHHON (QYHKITUN

Tema 6.4. ['eomempuuecKkue nNPUIONCEHUA YACMHBIX NPOU3BOOHBIX

4.1. KacarenpHas TUIOCKOCTh U HOPMaJib K IOBEPXHOCTH

4.2. ®opmyna Tennopa

4.3. JIokanmbHBIN SKCTPEMYM (PYHKITUH HECKOJIBKUX TIEPEMEHHBIX

4.4. HanGomnpliliee ¥ HauMeHbIee 3HaYeHUS (YHKIIMN B 3aMKHYTOW OTpaHHMYCHHON 001acTH

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Penrenue 3amay

Pa3zoen 7. Kpammnuvie u Kpugonuneiinvie unmezpaivl

Tema 7.1. /[sotinou unmezparn

1.1. JIBoifHOM MHTErpall, €ro TEOMETPUUECKUNA CMBICT U CBOMCTBA

1.2. Brluucienne ABOMHOIO MHTErpaja B MPSIMOYTOJIBHBIX AEKAPTOBBIX KOOPAWHATaX
1.3. 3ameHa nepeMeHHbIX B IBOMHOM MHTETpae

1.4. Beiuucienne ABOMHOTO MHTErpaja B MOJIPHBIX KOOPAMHATAX

1.5. IlpunoxeHus: ABOMHBIX HHTETPAJIOB

Texymui KOHTPOJIb

Bun (hopma) konTpoms

Perenune 3anau

Tema 7.2. Kpusonuneunvie unmeepanol

2.1. KpuBonuHeiiHbIE HHTETpaJIbl IEPBOTO POAA, X CBOWCTBA U CIIOCOOBI BEIUMCIICHUS

2.2. KpuBoiuHelHbIE MHTErpaIbl BTOPOTO POJA, UX CBOIMCTBAa M CIIOCOOBI BBIYUCIICHUS. YCIOBHE
HE3aBHCHUMOCTH OT IIyTH UHTETPUPOBAHUS

2.3. ®opmyna I'puna

2.4. IlpunoxxeHus KpUBOJIMHENHBIX UHTETPAJIOB

Texymui KOHTPOJIb

Bun (hopma) konTpoms

Perenune 3agau

KonTponsHas padota
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Pazoen 8. Paowt

Tema 8.1. HYucnoswvie psowvi

1.1. OcnoBuble nousaTus. HeoOXxoaumblil mpu3HaK CXOAUMOCTH
1.2. TIpu3Haku CXOIUMOCTH 3HAKOIIOJIOKUTEIBHBIX YHCIOBBIX PSIOB
1.3. AGcontoTHas U ycloBHas cXoauMocTb. [Ipu3nak JleliOHua

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

Penrenue 3amay

Tema 8.2. @yuxyuonanibHvle psodbl

2.1. ITonsitne GyHKIUOHATBHOTO psana. O0IacTh CXOMUMOCTH

2.2. Crenennblie psaabl. Teopema Abens

2.3. Panasl Telinopa u MaxksiopeHa.

2.4. [TpubnuKeHHBIC BHIYUCIICHUS C IPUMEHEHUEM CTEIIEHHBIX PSIOB
2.5. Panbt @ypre

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

Penrenue 3amay

Pazoen 9. /lugpgpepenyuanvnoie ypasnenus

Tema 9.1. Jlugppepenyuanvrvie ypasrnenus nepeoco nopsoxka

1.1. OcHOBHBIE MOHSTHS
1.2. YpaBHeHus, UHTErpUpYEMBIE B KBalpaTypax

Texymuii KOHTPOJIb
Bun (hopma) konTpoms

Perenune 3agau

Tema 9.2. Jlugpgpepenyuanvrvie ypasnenus 6mopo2o u bonee blcoKux nopsaoKos

2.1. OcHOBHBIE TOHATHS
2.2. YpaBHeHus, 10IyCKAIOIINE NOHWKEHUE MOPSIIKA
2.3. Teopus pemieHUi TMHEHHBIX YPaBHEHUM BTOPOTO MOPsIKaA
2.4. Teopus pelieHU TUHEHHBIX ypaBHEHUH C MOCTOSHHBIMU KO3((UIIMEHTaMU BTOPOro u Ooiee
BBICOKHMX NOPSAAKOB. MeTon Bapraliy IPOU3BOJIbHBIX TOCTOSHHBIX.
Texymuii KOHTPOJIb
Bun (hopma) konTpoOms

Perenune 3agau

Tema 9.3. Cucmembl 1uHelHblX OUPDepeHyUATbHBIX YPAGHEHUL

OOm1re cBeieHUe U OCHOBHBIE METO/IbI PELICHUS
Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

KonTponsHas padota
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6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUHOM aTTeCTALUMN

[lopsnox mpoBeleHMsT TNPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHOM aTTecTaui OOy4aromuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajlaBpuaTa, HMporpaMMaM CIHEIHaIUTETa, MporpaMmmamM
MarucTparypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHus «MOCKOBCKHI TOCYJapCTBEHHBIH YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTalmuyd OOydalomMxcs C INPUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JOT».

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

IIpomedcymounasn ammecmayus: Ik3ameH, 4 cemecmp.

7. OueHOYHbIC MaTepPHAJIbI TEKYLIEr0 KOHTPOJIS

Pa3zoen 1. Beeoernue ¢ mamemamuueckuil anaius

Konmponupyemwie HJK: OIIK-1.1 OIIK-1.2 OIIK-2.1 OIIK-2.2 OIIK-2.3 OIIK-2.4 OIIK-2.5
OIIK-2.6 OIIK-2.7 VK-2.2

Tema 1.1. @yHxyuu 00HOU nepemeHHOU
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Haitnure obmacts onpenencHust GyHKIIUA

p s \
li-zlgtj"—' ‘_3 s
X —10x+24 )

2. Onpenenure, sSBISETCS U JaHHAS (QPYHKIMS YETHOW, HEUETHOW Win (yHKIHEH 0OIIero
BU/A.

v=[x+1|+|x 1|, y=|arcsin2|x] - g

Tema 1.2. Ilpedenvi
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. cxons u3 onpeneneHus npeaena YucaoBOr NOCaeq0BaTEIbHOCTH, TOKAKHUTE, YTO
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. 3mt+n+l 3
lim ———=—
s dnt+n+l 2

2. CdopmynupyiiTe ¢ TOMOIIBIO HEPABEHCTB CIEAyIOIIHUE yTBepxkaAcHus. [losicHuTEe UX
TEOMETPUUYECKUI CMBICIL.

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

3. Brruucnure npenens

Iln sinx+1)
. 2tg'3x . 2 . _arctg 5x
lim——% _‘ lim = : lim— g —
a) !2rarcsinx @)t e -1 )T —e”
3
. .ox -1
b sinx g | arcsin 2x - (e —1) ]llg} 0
r)lim——— : a)lim ;e)t Inx
=0In(l+arctg6x) =0 1—c05x[«u‘1+x—l]
limsinjm'. 1
. l+coslax 1 2 . inx X Jenx
&) lim LTSS gy 3)11111[MJ :
i tgT27x =0\ 1+sinxcos 2x

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

Tema 1.3. Henpepvigrnocms ¢hyHxyuil
dopma KOHTPOJIS/OIIEHOYHOE CPeaCcTBO: PenieHue 3amaq
Bomnpocsi/3ananus:
1. Uccnenyiite nanueie (DyHKIIUN HA HEMPEPHIBHOCTh, HAWINTE TOYKU Pa3phbiBa, YCTAHOBUTE
WX POA, HAWIWTE CKAYKM B TOYKAX pas3pbiBa IMEPBOTO poONa, MOOMPEASIUTE (PYHKIHUIO IO
HEMPEPBIBHOCTU B TOYKAX YCTPAHUMOTO Pa3phiBa

a)f(x)= 21 ;6}_f[.f]=arcctgl: B}f[.\.']={|t|t PR
X -4 X X+2. OpHX = 2]
ﬂ opHx =0 sin|r B

r)f(x)=4 x ° ' Tn) f(x)= —e
2, mpHXx =0; *

Pazoen 2. /lugpgpepenyuanvnoe ucuucnenue pynkyuu 00Hou 0eiicmeumeibHoll nepemenHoll
Koumponupyemvie HJ/IK: OIIK-1.1 OIIK-1.2 OIIK-2.1 OIIK-2.2 OIIK-2.3 OIIK-2.4 OIIK-2.5
OIIK-2.6 OIIK-2.7 VK-2.2

Tema 2.1. Ilpoussoonas u ougppepenyuan
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Haitnure npou3BoaHy0 QPyHKITUH

-5
v=Ig ,‘—]—3x+5
y—10x+24

Tema 2.4. Hccneoosanue @ynkyuii memooamu ougpepenyuaibHoco ucuucieHus
dopMa KOHTPOJISI/OTICHOYHOE CPEACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:
1. Haitnure acuMntoTsl rpaduka GyHKIIMHA
f(x) =ln[4 —x’ ]
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2. Uccnenyiite GyHKLIUIO U TOCTPOHTE ee rpaduk.

v=3(x+ 1]2 —3(x - 1]2

Pazoen 3. Humezpanvnoe ucuucienue lyHKyuu 00HOI nepemeHHol

Konwmponupyemwie HJK: OIIK-1.1 OIIK-1.2 OIIK-2.1 OIIK-2.2 OIIK-2.3 OIIK-2.4 OIIK-2.5
OIIK-2.6 OIIK-2.7 VK-2.2

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

L. .[{2—.1'3 x+%]df; J(

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

JT—JK]

]

3fo 2 ) Aln2x+3 sin 2xax
x3f6: dv: [ x —
J“L 6x° +1 _{ _{ I —on

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

el‘:a‘r . dv dx . dx
* 'l‘wjlﬁ—eI 'l.ez“rl. '[.\.'\,/,41'+1“2 -1 'l.[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 c80UCmMEd
dopma KOHTPOJIs1/0LIEHOYHOE cpelicTBO: Pemenue 3amay

Bomnpocsi/3ananus:
1. Beruucnute ciieayronme HHTErpabl
3 b _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];

a2 1+VW ;
e)j ] -[Jx+1 -.[1+J'>x+1 -[Js 4

Ne 000004286 Crpanuria 18 u3 29



Tema 3.6. ' eomempuueckue npuiodceusi OnpeoeireHHo2o uHmezpaia
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: Pemnenue 3ama4y
Bonpocsi/3ananus:

1. Beruucnaure qiuHy Ayrd KpUBOH
2. Berancnute miuomaas GUrypsl, OrpaHideHHON JIMHUASMUA

dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Ucxons u3 onpeiesieHust OTHOCTOPOHHUX MPEEIoB (PYHKINH, TOKAKUTE, YTO

1
lim 2¥ =0.

=0

2. Uccrnenyiite QyHKIUIO HA SKCTPEMYM

4x
,1, =
+4

3. Beruncnute 06beM Telna, MOTyYeHHOTO BpallleHueM (pUTypbl, OrpaHUYEHHOMN JIMHUAMU

_1!2 =4-x, x=0, BoKpyr ocl Oy.

Pazoen 4. Bekmopnasa anzedpa u ananumuyecKkas 2e0Mempusi

Konmponupyemwie HJK: OIIK-1.1 OIIK-1.2 OIIK-2.1 OIIK-2.2 OIIK-2.3 OIIK-2.4 OIIK-2.5
OIIK-2.6 OIIK-2.7 VK-2.2

Tema 4.1. Bekmopui
dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: Pemnenue 3a1a4y
Bonpocsi/3ananus:

1. Pemute 3apauy
Mycte A=(3.4.-1). B=(2.-4.2). €=(5.6.0). D=(11.-3,-12) =

HEKOTOPOM NpaBOM OpPTOHOPMHpOBaHHOM penepe (0. €. €,. & ).

a) HalitHTe KOOPIHHATEI BEKTIOPOB AB . EE . IE‘, IMD., }_?D"., Ef} HX
MOZIYIH H HallpaBIAIONTHE KOCHHYCEL

0) Halinure KOOPIHHATH BEKTOPOB AB-2BC+4DA4 n TAB—AC+3DA.
B) Haiinute yron Mexay BeKTopaMu AB u AC.

r) Hafigute npoekuunio BeKTOpa AD ma BEKTOP AB .

1) Hafinure koopaHHAaTEl ToukH M , Zemdmeil oTpesok [AB] B OTHOLICHHH
2:1.

e) JlokaskuTe HEKQIIMHEADHOCTH BeKTopoB AB., AC H BBMHCIHTE
MIOMIATE TPEYTONBHHKA ABC .

€) BeruHenuTe OMHHY BBICOTBI TPEYTOIBHHKA 4RC, ONYIICHHYED H3

BEPIIHHEL A .

) JJORa:KHTe HEKOMILUIAHADHOCTE BEeKTOpoB AB, AC, AD H BEIYHCIHTE

00BbeM mHpaMHIBl AR CD .
3) Berumennte mniommamp ceueHHA, MPOXOJAIIEro wWepes pebpo [BC‘] H

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

D.

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

1. Halinute KOOpIMHATHI IEHTPA U PAINYC OKPYKHOCTH
x?2 +y?—10x + 4y +20 =0

Pa3zoen 5. dnemenmot 1uneiinoi anzedopot
Koumponupyemvie HJ/IK: OIIK-1.1 OIIK-1.2 OIIK-2.1 OIIK-2.2 OIIK-2.3 OIIK-2.4 OIIK-2.5

OIIK-2.6 OlIK-2.7 VK-2.2

Tema 5.1. Mampuyer u onpedenumenu
dopma KOHTPOJIs1/0LIEHOYHOE cpelicTBO: Pemenue 3amay
Bomnpocei/3ananus:
1. Beruncnute npousseneHusa Matpunl A u B

a)d=|n71 |- B=[2:0)4=|1|,B=(123):8)4=(123), B=|4|:
012
3 3 1
2 23 31 211 31 114
rV4=|1 -10{, B=|21 3)44—(501) B=|21 e)d=|2 05/,
-121 10 10 -307
5 102 -1 21 3 -1
-7 —. 2 -4 =7 — 2
4-11 102 -1 21 3 -1
- 306 -3 6 3 9 -3
X 0 0 Oy Gy e Oy, 40 0
4= 020 B=| T T2 9a= 0k 0
00 A/.ii' a}rl a}r‘ arm 00 A‘n
f”l 0 ---0 .
| 0 4y 0| _[cosa sina _(cosf sinff
B=l ‘II}A_(—sina cosa‘)‘B_(—sinﬁ cosﬁ)'
0 0 ...Ju”

2. Haiigute paHr MaTpulbl

_ 507 231 -1

2 2

a).~1=‘f,156:6}a=336;3}:1:314 .

1203 224 12 3 -1

14-75

3. Beruucnure onpeaenuTenu
—3 -5 4 7 1 2 3 4
5 6 1 1| |[431 e

a}_g—,l“:ﬁ]ﬂ—l—l; 0o12:m)|2 8 38,3436
2 15 1.3 1 101 3 234156 79
- 6 7 -2-5 31235542

Tema 5.2. Cucmembl TUHEUHBIX YPAGHEHUU
dopma KOHTPOJIs1/0LIEHOYHOE cpelicTBO: Pemenue 3amay
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Bonpocsi/3ananus:

1. Metogom ["aycca pemmuTe cCucTeMsl

8x, + 6x, + 5x; + 2x, = 21
1 2 3 4 * = 2x. X X - X =
3x + 3x, + 2x; + x, =10, J,,;tl_ ot ns ot o g
a)ldx, + 21, + 3%, + 1, = 8 2+ x5 — x5 — x + x5 =0,
- -2 -3 el +Tx — 55 — 5x, +5x, =0,
3% + 5% + by + x =15 (0 2 50 T T 0
Tx + 4x, + 5 + 2x, = 18 I e B - ’
12x + 14x; — 15x; + 23x; + 27x5 = 5,
5). 16x + 18x;, — 22x; + 29x, + 37x; = 8,
18x; + 20x, — 21x; + 32x, + 41x; =9,
10x, + 12x, — 16x; + 20x, + 2325 = 4;
X — 2x, + 3x, — 4x, + 2x; = -2,
Nt 2n - X - x; = -3
B« — x, + 2x; — 3x, = 10,
X - x5+ ox — 2x; =5,
2 +30 - n + xy +4x = 1
2. MaTpu4HBIM METOIOM PEUIUTE CUCTEMBI
[.‘cl +x —x5=0,
a)s  — x5 +x =2,
l—.‘cl +x5 +txn=4
J’E.‘q - 3x, + 35, = -2,
6)2x, — x, + x; = 2,
l.q + x5 + x5 =6
X +2x + 3x;, —2x, = 6,
B] 2.‘1 - .1»2 - 2-.1-3 - 3.1_‘ = 8.
3x, + 2x, — x; +2x, = 4,
2y — 3x, + 2 + x, =8,
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocel/3ananus:
1. Pemnte MaTpuyHOE ypaBHEHNE
5554 1110
- _|5545 ({1101
AX =B,ecmm A= 5155 , B= 10111
4555 0111

2. Metonom Kpamepa pemmre cuctemsl

J'E.tl -5 - x; =3, x, +2x, + 3y =5,
a)s—x +2x, — x; = 3, 0)42x;, — x5, — x; =1,
- - X, t3xn= 2 l.tl + 3x;, +4x; = 6.

3. IIpoBepbTe COBMECTHOCTH CHCTEMBI ypaBHeHUH Mo Teopeme Kponekepa-Kanmemwmu u
ONPEIEIUTE €€ THII
"7.‘(‘1 +4x, —x; =13,
<3x,+2x,+3x; =3,
13.'(1 —3x,+x;,=-10

Pazoen 6. /lugppepenyuanvnoe ucuucnenue Yynkyuii HeCKOIbKUX nepemMeHHbIxX
Koumponupyemvie HJ/IK: OIIK-1.1 OIIK-1.2 OIIK-2.1 OIIK-2.2 OIIK-2.3 OIIK-2.4 OIIK-2.5
OIIK-2.6 OIIK-2.7 VK-2.2

Tema 6.2. Ilpoussoonvie u oughgheperyuanvl hyHKyuu HeCKOIbKUX NepPeMeHHbIX
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®dopma KOHTPOJIS/OIIEHOYHOE CPpeacTBO: PeneHue 3amaq
Bomnpocsi/3ananus:

1. Haiinute 3Ha4YeHHsT YACTHBIX TMPOU3BOAHBIX (YHKIUH Z 1O BTOPOrO TOpPSIKa
BKJIFOUUTEIILHO B TOYKE

1 3
== == 2 +°
A [3‘ 1},80.1111 z 2xy +)

2. Bpruuciaure 3HaueHHWE TPOUZBOMHON (YHKIIMHM C TOYHOCTHIO JO JBYX 3HAKOB TIOCIIE
3aIITOM, €CITN

¥

z=x",THe x=¢, y=hit, 1,=1

3. 3amensis npupamenue Gpyskiuu auddepernnanom, npuOIMKEHHO BEIYUCITUTE

1.002-2.003°

Tema 6.4. I'eomempuueckue nPULOHNCeHUs: YACMHBIX NPOU3BOOHBIX

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

1. Uccnenyiite Ha SkcTpeMyM (YHKITHIO

z= [2_\' —x* ][2_1‘ —_1‘: ]

Pa3zoen 7. Kpammnovie u Kpugonuneiinvle unmezpavt

Koumponupyemvie HJ/IK: OIIK-1.1 OIIK-1.2 OIIK-2.1 OIIK-2.2 OIIK-2.3 OIIK-2.4 OIIK-2.5
OIIK-2.6 OIIK-2.7 VK-2.2

Tema 7.1. /[eotinoti unmeepan
®dopma KOHTPOJIS/OIIEHOYHOE CPpeacTBO: PenieHue 3amaq
Bomnpocsi/3ananus:

1. B naHHOM MOBTOPHOM HHTErpajie M3MEHHUTE TMOpPSIOK HHTerpupoBaHus. M3o0paszure
00J1aCTh HHTETPUPOBAHMUSL.

= e 0 12—y
J dy J flx.y)de+ j dy j f(x.y)dx

2. Berancnure miomaas Gpurypsl D, orpaHnueHHON THHUSAMUA

V- 6y + =0, ‘1'2 - 1011'+.\'2 =0, y=x, x=0

Tema 7.2. Kpueonuneuinvie unmezpanvi

®dopma KOHTPOJIS/OIIEHOYHOE CPeaCcTBO: PemeHue 3amaq
Bomnpocwi/3ananus:

1. Beruuciure
I dx +0‘l

-.||\ +‘l

rae L —49acTh KPHBOIL, 3aJaHHOIN MapaMeTpHYecKIMH YPaBHEHIAMI
x=e'cost, y=e'sint, -=¢ (0<t<x).

2. Haitnure pynkauro F(x, y), ecin

1 1
dF = [511111 —ysinx+— ]d\ +[\'cos‘r+ cos_\'——]aﬁ'
X

.
dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocwi/3ananus:
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1. Beruucaure

l—cos(x™ +y” -2y+2
i (7)) m 22022

¥ [x +11] 1‘ fji -y +3x°

2. Beluncnute Maccy Iyru KpUBOM

y= 2111{ 1 3 ], Toe 0<x=<1 . ECIIH €€ IINIOTHOCTE B Ka)KI[OfI TOYKE paBHa
—-X
H(x,y)=x.
3. Beruucnure

IJ-‘dm‘l-', rae obmacte D  orpaHmdeHa IHHmAMH ¥ —2¥+x =0,
D

2 2
VYV -dv+x" =0, y=

N ‘1-':.\:\}{5.

SF

Paszoen 8. Paow

Konwmponupyemwie HJK: OIIK-1.1 OIIK-1.2 OIIK-2.1 OIIK-2.2 OIIK-2.3 OIIK-2.4 OIIK-2.5
OIIK-2.6 OIIK-2.7 VK-2.2

Tema 8.1. Yucnoswvie psowvi

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

1. Uccnenyiite cXOMUMOCTh PSIOB

_ +: T <o 2””! m  n=3 w1
W _] tg —: : ; ;
a}Zn (e ] 0); e B) Y — F}Z[alcsmznij] o)

n=1 =l =l

A = 3 " 1
2‘”( ] E)Z”[%] : )Z xK)

= [n +2]ln n

—x

1 - ,;-1 2n+1 )
;[5?.’4—8]1113[5}.'4-8]: 3}2[_ [n+l]n )2( 1) [

=1 =1

3n+1] '

2. Beruucnaure cymmy psija

ml
‘2‘ (-1) B
S C TOYHOCTEIO £=0.01

w=l

Tema 8.2. @ynxyuonanbHvle psovl

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

1. Paznoxwute B psa Teinopa GyHKITHIO

f(x)=24"+x" —4x, ecom x, =—

2

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

£(x) J'l+.‘c.an -2<x=0,
x)=
1—1. mpul<x <2

Pazoen 9. /lugpgpepenyuanvnoie ypasnenus
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Koumponupyemvie HJ/IK: OIIK-1.1 OIIK-1.2 OIIK-2.1 OIIK-2.2 OIIK-2.3 OIIK-2.4 OIIK-2.5
OIIK-2.6 OIIK-2.7 VK-2.2

Tema 9.1. JJughpepenyuanvuvie ypasrenus nepeozo nopsaoka

®dopma KOHTPOJIS/OIIEHOYHOE CPpeaCcTBO: PenieHue 3amaq
Bomnpocsi/3ananus:

1. Pemnte nansable nuddepeHanbHble ypaBHeHUs. B 3amadax, rae yka3zaHbl HadalbHbIC
ycioBus, pemuTe 3aaady Komm

a)xy' -y =.\,‘tg£; 0)y'—y= [-'C+"l‘]ln[ x+y );
X T
B)(2x—4v+6)dr+(x+v-3)dv=0.v(0)=0.

2. C moMoImpl0 MeTola HM30KJIWH NPUOIMKEHHO IOCTPONTE HECKOIBKO HMHTETPalbHBIX
KPUBBIX YPaBHEHUS

V¥ =x—y"

Tema 9.2. Jlughghepenyuanvrvie ypasrenuss 6mopo2o u 6oiee blCOKUX NOPAOKO8
®dopma KOHTPOJIS/OIIEHOYHOE CPpeaCcTBO: PenieHue 3amaq
Bomnpocsi/3ananus:

1. Pemnte nansblie nuddepeHanbHble ypaBHeHUs. B 3amadax, rae yka3zaHbl HadalbHbIC
ycioBus, pemute 3aaa4dy Komm

)1y =xe" +37: 6)1" =(x7+7x+9)e". ¥(0)=1.v'(0) = 4; B) X1 ="

1)y =234 09 -0 = 3D =ey(l)=2e

2. Haitnure o6mme permenus auddepeHnnanbHbIX YpaBHEHUH

1

" 1 . " ,
a)y +y=—-10)y"+4y=2tgx; B)V +3¥V +2y=——.
e +1

SIX

Tema 9.3. Cucmemul tuHetiHblx OUDDepeHyUuaIbHbIX YPasHeHUll

®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. Pemnte nansablie nuddepeHanbHble ypaBHeHUs. B 3amadax, rae yka3zaHbl HadalbHbIC
ycioBus, pemuTe 3aaady Komm

)y =35 ~105 =0.3(0) =LY )= 3:
0)y -4y +4y=0;

B)y"—2y'+2y=0.y(0)=1,'(0)=0.

2. Pemmte nanuesie nuddepeHnManbHble ypaBHeHHUs. B 3amadax, rae ykazaHbl HadallbHbIE
ycioBus, pemuTe 3aaa4y Komm

a) 2xvdx +(x% — 2 )dv=0. ¥(0)=0;

6) 2xvin vk + [.\'2 + 1y 4+l ]q‘r =0

B) (3x% + 637 v +(6x°y + 43° )dv =0.

3. Paznoxute B psix MaxiiopeHa QpyHKIHIO

flx)= cos—'T .
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8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTAMHA

1 cemecmp, 3auem c oyenkoii
Koumponupyemvie HJ/K: VK-2.2 OIIK-1.1 OIIK-2.1 OIIK-1.2 OIIK-2.2 OIIK-2.3 OIIK-2.4
OIIK-2.5 OIIK-2.6 OIIK-2.7
Bonpocsl/3ananus:
1. ChopmynupoBaTh ONpEACIICHHs HJIA CBOHWCTBA

Oyukius. [padpux Gynkun. CrocoOsl 3ananust GyHKIH. OCHOBHBIE XapaKTEPUCTHKH (YHKIHH:
MOHOTOHHOCTb, Y€THOCTb, IEPUOAUIHOCTh

2. ChopmynupoBarh ONpeeTIeHHs I CBOWCTBA

OnpenenéHHbplii UHTETpall KaK Mpeae HHTErpaIbHON CyMMBI
I'eomerpuueckuit u GU3HUESCKUN CMBICI ONPENCIEHHOTO HHTETpaja

3. ChopMynupoBarth ONpeesIeHUs U CBOMCTBA
[Tpumenenne nuddepennnana kK TpUOTMHKEHHBIM BBIYUCICHUAM. 3a1a4a JIMHEAPU3aLUU QYHKIUH.
[Tpuem norapudpmudeckoro auddepeHurpoBaHms.

4. YMeTb 10Ka3aTh YTBEP)KICHHS, TEOPEMbI MM CBOWCTBA, BEIBECTH (DOPMYIIBI
[Ipenen ynciaoBoil mOCIEAOBATENHLHOCTH
[IpenenpHbIl epexo B HEPABEHCTBAX
[Ipenen pynkmmm B TOUKE

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

6. YMeTh T0Ka3aTh yTBEPKICHHSI, TEOPEMBI UJTH CBOMCTBA, BHIBECTH (DOPMYITHI
JuddepenurpoBanre napaMeTpUIecKy 3aJaHHBIX (QYHKINH
IIpon3BoaHbIE BBHICIINX MOPSAIKOB; IPOU3BOAHBIE BHICIINX NOPSAIKOB OT NapaMETPUUECKH 3a1aHHBIX
byHKIHA

7. BEIYMCIUTH C MOMOUIBIO SKBUBAJICHTHBIX 0.M.

arcsin 2x - (e —1)

s ™\
| -2 |
A1—cosx| 1||1+.\'+ \T -1
[ 2 |

.

iy

8. Beruncnure uHTErpa

jsin xcos* xdy

9. BerunciauTh mionaapr miockoi GUrypel, orpaHMuYeHHON apadomon

y= 4x% npamoit ¥ =4x

2 cemecmp, IK3ameH
Koumponupyemvie H/K: VK-2.2 OIIK-1.1 OIIK-2.1 OIIK-1.2 OIIK-2.2 OIIK-2.3 OIIK-2.4
OIIK-2.5 OIIK-2.6 OIIK-2.7
Bonpocsl/3ananus:
1. ChopmynupoBaTh ONpEACIICHHsI HJIA CBOHWCTBA
Ornpenenurenu BTOPOro U TPETHETO MOPSIAKOB U UX BBIUUCIICHUE
2. ChopmynupoBaTh ONPEACIICHHsS HJIA CBOHMCTBA
OO0mue ypaBHEHUS 3JUIAIICA, TUIIEPOOITBI M TapaboIIbl M UX TEOMETPUIECKUE XapPAKTEPUCTUKU
3. ChopMynupoBarh ONpeaesIeHUs U CBOMCTBA

OnHOpPOIHBIE CUCTEMBI IUHENHBIX YPABHEHUI: OCHOBHBIE OIIPENETICHUS
Oou1ee penieHre JTUHEHHON OHOPOJHON CUCTEMBI
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4. YMeTh I0Ka3aTh YTBEPIKICHUS, TEOPEMBI WIIH CBOMCTBA, BEIBECTH (POPMYITBI
CBoiiCTBA CKAJISIPHOTO MTPOU3BEACHUA. YCIOBHUE OPTOTOHATIBHOCTH BEKTOPOB
CkansipHO€ TIPOM3BEICHUE B IEKAPTOBBIX KOOPIUHATAX (BBIBOZ (POPMYJIBI)
5. YMeTh 0oKa3aTh yTBEPKICHHsI, TEOPEMBI UJTH CBOMCTBA, BHIBECTH (DOPMYITHI
3ajayu: 0 pacCTOSIHUM OT TOYKU JIO MPSMON HA MJIOCKOCTH, O PACCTOSHUU MEXIY MapasuiebHbIMU
MPSIMBIMU Ha TJIOCKOCTH
VYron Mex 1y NpsIMBIMU Ha TUIOCKOCTH (BBIBOA (hOpMyII)
6. YMeTh JTI0Ka3aTh yTBEPKICHHSI, TECOPEMBI UJTH CBOMCTBA, BHIBECTH (DOPMYITHI
JInHeHbIe onepanuy HaJl MAaTpULIAMU
CaoiicTBa ornpeaenuTenacii 1 OCHOBHbIE METOJIbI X BHIYUCIICHUS
7. Haiinute oO1iee perieHrne OAHOPOJHON CHCTEMBI JIMHEHHBIX anreOpanyecKux ypaBHeHUN

6x; —9x +21x; —3x, —12x, =0,
9 8x —12x, +28x; —4x, —16x; =0,

2x,—3x, + Ty —x, — 4, =0.

8. CocraBbTe YypaBHEHUE IUIOCKOCTH, MPOXONAIICH dYepe3 ABE MNapajuielibHbIe MPSIMBIE,
3aJlaHHbIe YPaBHEHUSIMU

9. Pemure 3amauy

BrrmennTe cMelaHHOS NPOH3BEISHHS (ﬁ, b-7, a-6c ) , ECIIH

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

3 cemecmp, 3auem c oyeHKou
Koumponupyemvie HJ/K: VK-2.2 OIIK-1.1 OIIK-2.1 OIIK-1.2 OIIK-2.2 OIIK-2.3 OIIK-2.4
OIIK-2.5 OIIK-2.6 OIIK-2.7
Bonpocsl/3ananus:
10. ChopmynupoBarh onpeneaeHus Ui CBONCTBA
Omnpenenenne (QyHKIMM JABYX IEPEMEHHBIX. | €OMETpUYECKUIl CMBICI OONACTH OIpeneNeHUs U
MHOXECTBA 3HAYEHUI
11. ChopmynupoBars onpeaenecHus Wi CBOWCTBA
[TonsTre npenena GpyHKIUU ABYX EPEMEHHBIX
HenpepbiBHOCTH (pyHKITMU IBYX MEPEMEHHBIX
12. ChopmynupoBath onpeneaeHus Ui CBONCTBA
3amaya o BHIYMCICHUU 00beMa Tena
Omnpenenenne ABOWHOIO UHTErpaia
13. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI
3amaya o MPUOIMKEHHBIX BRIYUCICHHUSIX ¢ TTIOMOIIBIO0 nuddepeHiana
3anada o nuHeapu3aluy GyHKIUU ABYX MEPEMEHHBIX
14. YMeTh noKa3aTh yTBEPKICHUS, TEOPEMBI U CBOMCTBA, BHIBECTH (DOPMYITHI
Crioco0Obl BBIYMCIICHUST KPUBOJIMHEHHOTO HHTETpajia MepBOro poaa
[IpunoxeHuss KpUBOJIMHENHOIO HHTErPaJIa IIEPBOIO poAa
15. YMeTh n0Ka3arh yTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI
HeoOxomumblii 1 10CTaTOUHBIN PU3HAKK CYIIECTBOBAHUS SKCTpeMyMa (DYHKIIUH JIByX NEPEMEHHBIX
16. HaifTu yacTHBIE MPOU3BOIHBIC NEPBOTO U BTOPOTO MOPSIKAa HESABHOW (QYyHKIMH Z(X, Y)
3alaHHOU ypaBHEHUEM

2 2 2

77 x—x"-y+y°-z+2-x—y=0 5 1ouke (0;1).
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17. BeruucnuTh JBOMHON MHTETpall

[ dvdy.
|D})
BEINIOTHHE 3aMeHY NepeMeHHBx X = 0 COSQE‘»‘, y=p sin @
2= (. ecan comacTs [D] [peacTaBIAeT cODOH KpyT pammyca I ¢

OEHTDOM E HAYATE KOODIHHAT

18. Ilokazath, 4TO cienyrolee BhIpaKCHHE OyJeT MOJNHBIM Tu(QepeHIInaIoM HEKOTOPOi
¢yukuuu. BoccTaHOBUTH 3Ty (DYHKLHIO C TOMOIIBIO KPUBOJIMHEHHOTO MHTETpalla BTOPOTO PoJa.
X 1

—dv+( 3
v 1+ x°

- l +1n y)dx
X

4 cemecmp, Ix3amen

Konwmponupyemwie H/K: VK-2.2 OIIK-1.1 OIIK-2.1 OIIK-1.2 OIIK-2.2 OIIK-2.3 OIIK-2.4
OIIK-2.5 OIIK-2.6 OIIK-2.7

Bomnpocei/3ananus:
10. ChopmynupoBaTh ONpeaeIeHUs UIH CBOHCTBA

I'eomeTpuueckas mporpeccus Kak IpuMep YHCIOBOTO psizia
[TpuMepbl pacXOASIIIXCS YUCIOBBIX PSIIOB

11. ChopmynupoBaTh ONpeeICHHS WA CBOWCTBA
[TonaTHe QPyHKIIMOHAIBHOTO PAa U €ro 001aCTH CXOIUMOCTH
12. ChopmynupoBarh onpeneaeHus Ui CBONCTBA
Juddepenunanbabie ypaBHEHHS BTOPOro nopsiaka. [Tonarue o61ero n 4acTHOTO pereHui
13. YMeTh noka3arh yTBEPKICHUS, TEOPEMBI U CBOMCTBA, BHIBECTH (DOPMYITHI
VYpaBHEHMSI ¢ pa3AEIAIOLUMMUCS IEpEMEHHBIMA. MeTol MHTErpUpOBaHUS
14. YMeTh noKa3aTh yTBEPKICHUS, TEOPEMBI UM CBOMCTBA, BHIBECTH (DOPMYITHI
[Tpusnak JleiiOHMIIa CXOAUMOCTH 3HAKOTIEPEMEHHBIX YHCIIOBBIX PSJIOB
Teopema AGernst
15. YMeTh n10Ka3arh yTBEPKACHUS, TEOPEMBI HITU CBOICTBA, BBIBECTH (POPMYITBI

Merton pemnieHUsT THHEHHOTO OJHOPOMHOTO JHHEWHOTO IuQQepeHINaIbHOTO YPaBHEHUS BTOPOTO
MOPsI/IKa C MIOCTOSTHHBIMU KO3 durmeHTamMu

16. Halimute obmiee pemenne nudepeHnrnaIbHOT0 ypaBHEHUS
Y =(1+x)E )

17. Pemnre 3amauy Ko

Yoy -12p=0, yO)=1, Y(0) =2

18. UccnenyiiTe Ha aOCOMIOTHYIO M YCIOBHYIO CXOIUMOCTD PAJ

= (-1
in+4

n=1

9. MaTepuajibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPaTypPbl

Ocnoenas numepamypa
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1. Manko IT.E. Beicuiast MaTemMaTHka B ympakHEHHUsX U 3aaadax. B 2-x 4. Y. 1: Yye0. nocobue
s By30B. / ILE. lanko, A.T. TTonos, T.S. KoxkeBHukoBa. - 6-¢ uzn. - M3narensckwuii tom "OHUKC
"21 Bex", 2006. - 304 - 5-488-00714-8. - TekcT: HENOCPEICTBEHHBIH.

2. Jlanko I1.E. Beicmiasi maremarrka B ynpaxHEeHUAX W 3amadax. B 2-x 4. Y. 2: Y4eb. mocodbue
st By3oB. / [1LE. Jlaako, A.T'. [ToroB, T.fl. KoskeBHuKOBA. - 6-¢ u3a. - M3narensckuii gjom "OHUKC
"21 Bek", 2007. - 416 - 978-5-488-01072-7. - TekcT: HEMOCPEACTBEHHBIM.

3. Iucemennsrii JI.T. Koncmekr nekuuii mo Beicmield Matemaruke: [lommerii xkype / J.T.
IIuceMmenHsbli. - 4-e u3a. - MsnarensctBo Alipuc-tipecc, 2006. - 608 - 5-8112-1778-1. - Tekcr:
HEIOCPEACTBECHHBIM.

Jlononnumenvuas numepamypa

1. ITuckynos H.C. uddepennnanbroe u MHTETpaibHOE UCUUCTEHU: YueOl. 11t BTy30B B 2-X T.
T. 2. / H.C. IluckynoB. - wm3a. crepeor. - M3marensctBo WuTterpan-IIpecc, 2001; 2002. -
5-89602-013-9 (1.2). - TekcT: HEMOCPEICTBCHHBIN.

2. IMuckynoB H.C. luddepennmanpHoe U UHTErpaabHOE UCUUCTCHUS: Yueb. A BTy30B. B 2-x
1. T. 1 / H.C. IluckyHnoB. - wusz. crepeor. - U3narensctBo MuTerpan-Ilpecc, 2002; 2004; 2006. -
5-89602-012-0(t.1). - TekcT: HEMOCPEACTBEHHBIM.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl « AHTepHET», K KOTOPBIM 00ecneYnBaeTcst
AOCTYI 00y4aK0UIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. https://www.iprbookshop.ru/ - Onnaitn 6ubamorexa

9.3. [IporpaMmmHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUNIUHE

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

He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CIPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

CMmenanHbIi THIT
WHTepakTuBHas naHens - 1 mT.
MemnoBas gocka - 4 mr.
ABTtomaruzupoBaHHoe pabouee mecto (APM) - 2 mt.
[Ipoexrop - 2 mit.

10. MeTonnyeckue ykazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

OcBoenne oOydaromuMcs y4eOHOM JUCHUIUIMHBI «Maremaruka» MpeanojaraeT H3y4eHue
MaTepuaioB JUCHMIUIMHBI Ha ayIUTOPHBIX 3aHATUSAX U B XOJE CAMOCTOSTEIbHOW pPalOoTHI.
AyIUTOpHBIC 3aHATHS TPOXOIAT B (OpME JEKIMA W TPAKTUYCCKHX 3aHATHH. CamMoCTosTeIbHas
paboTa BKJIIOYAET Pa3HOOOPa3HBIM KOMIUIEKC BUIOB M (OpM pabOThI 00yUarOITUXCS.
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CamocrositenpHast pabora ctyaeHToB (CPC) mo3BosisieT mpeaMEeTHO BBIPAOOTaTh aHAJIMTHYECKHE
HABbIKM, OOECMEYNTh MOHMMAaHHWE TEOPUU U MPAKTHKH, OoJieeé OCO3HAHHO OTHOCUTHCS K YPOBHIO
cBoerl mpodeccuonanpHO TOATOTOBKH. CPC cmocoOCTBYeT pa3BUTHIO WX MBICIHTEIBHON
NesITeIbHOCTH, OOECIEeYBAET YCBOEHHE OIPEIEJICHHOr0 y4yeOHOro Marepuana M IMpeloCTaBiseT
HEOOXOMMYIO TOATOTOBKY JUIsl pPEHICHHS KOHKPETHBIX MPAKTUYECKUX 3a/ad, BXOAAIIUX B HX
oynymue npodeccuonanbabie o0si3anHocTH. CPC HampaBieHa Ha o0ecriedeHre WHINBU Ty TH3aIlin
P U3YYEHHUH Kypca, Ha pa3BUTHE CIIOCOOHOCTEN U BO3MOXKHOCTEH, Ha MEPCOHU(PUKAIINIO KOHTPOJIS
3a KaueCTBOM OOyYCHHSI.

[Ipu moAroToBKe K MPaKTUYECKUM 3aHITHUSIM, PYKOBOACTBYSCH INIAHOM U CIIUCKOM PEKOMEHIyeMOM
JTUTEpaTypbl, HEOOXOAUMO HM3YYUTh TEMY TaK, 4TOObI MO KaKIOMy W3 MNPEUIOKEHHBIX BOIMPOCOB
CTYIIEHT MOT JIaTh pa3BEpPHYTHII, 0OCTOSITETLHBIN OTBET.

BueaynuropHas camocTosiTeNibHas paboTa CTyACHTOB BKIIIOUAET:

- Pabota HaJ KOHCTIEKTOM JIEKIHH

- [lonroToBka k MpakTUYECKOMY 3aHITHIO

- JopaboTka KOHCHEKTa JEKUUU C MPUMEHEHHEM Y4YeOHHMKA, METOAUYECKOW JHUTeparyphl,
JIOTIOJIHUTENBHOM JINTEPATYyPHI

- [lonGop, u3yuyeHue, aHaiau3 1 KOHCIEKTUPOBaHHE PEKOMEHA0BAHHOM JTUTEpaTyphl

- CamocTosITeNnbHOE U3YUCHHE OTIIEIbHBIX TeM, aparpadon

- [TonroroBka k 3K3amMeHy

Jl51g ycriemHoro 0CBOeHMs y4eOHOM TUCIUIUIMHBI U JOCTHKEHUS TIOCTABJICHHBIX 11eJiell He0OX0AuMO
BHHMATEJILHO O3HAKOMHUTBLCSI HACTOSIICH paboueld mporpaMMbl y4eOHOW TUCIUIIIMHBI. Ee MoxeT
MPEJICTaBUTh TperoiaBaTeslb Ha BBOJHOW JEKIUU WM CAMOCTOSITENIbHO O0y4aroIUicsl UCTIONIb3YyeT
nH(popmaruio Ha opunraabHoM MHTEpHET-CcaiiTe YHUBEpCUTETA.

Cnenyer oOpaTuTh BHMMAaHHE Ha CIHMCOK OCHOBHOH U JOMOJHUTEIBHOW JUTEPaTyphl, KOTOpas
UMeeTcsl B dJIeKTpoHHOW OmbnmoreuHoit cucteme IPRBooks, Ha mpemmaraemple mperomaBareiemM
pecypcsl HH(DOPMallMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn HTepHeT. DTa nndopmanus HeoOXoauma
JUTSI CAMOCTOSATEILHOM paboThl 00y4JaroIIerocs..

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyamu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIUMW, TMpPEe3eHTalluid, BHACO- M aygAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHHSIM 310pOBbs (hopMax (MUCBMEHHO WJIM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHUIUIMHBI U1 MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH NMCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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