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POCCHUIMCKOI ®EJIEPALINN
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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

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno | 21.01.2026, Ne
YueGHO-MeToau 2/26
4ECKOHN
KOMHUCCHHU
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

HGHL OCBOCHHUSA HOUCHUILNIMHBI - nonyquHe 06y‘-IaIOH_[I/IMI/IC$I TCOpeTI/I‘-IGCKI/IX 3H3.HPII>1 0
3aKOHOMEPHOCTSIX ~pPa3BUTHSA COBPEMEHHOTO MaTeMaTHYeCKOro ammapara ©W €ero CcBi3U C
npoeCCHOHAIBHOW JEATENbHOCThIO, 00 OCHOBHBIX HAINPaBICHHUSX Ppa3BUTHS COBPEMEHHOMN
MareMaTuky; (opMUpOBaHHME MPAKTUYECKUX HABBIKOB U TOTOBHOCTH K CaMOCTOSTEIbHOMN
pa3paboTke M MPUMEHEHHIO MAaTEeMAaTUYeCKOrO ammapara JUisli pEelIeHHs MPaKTHYeCKUX 3ajad
HpO(l)eCCI/IOHaHBHOfI JACATCIIBHOCTU, HOCTpOGHI/IH MaAaTEMaTU4YCCKUX MOHCHeﬁ I/13y‘-IaeMBIX Hpoueccms
148 ﬂBJIGHHfI; OBJIaACHNC HaBBIKAMHA HpI/IMeHeHI/I}I CTaHI[apTHBIX MAaTCMAaTHUYCCKUX MOI[eJIeﬁ U METOI0B
B IIpo(hecCHOHANTBHON IeATeIbHOCTH.

321,[{3‘11/1 1/13yquH51 AUCIUITIJIINHBI:

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

- OCBOCHHE HABBIKOB WCITOJIb30BAHUSI MAaTEMaTHYECKOTO armapara: MpeAeibl, MpOu3-BOIHBIC,
WHTETPaJIbI, psAnbl, tuddepeHInaibHbIe YpaBHEHNUS,

- TIOJlyYCHHE KOMIIETEHIIMH B OONACTH TMPUMEHEHHS MaTeMaTHYeCKOrO arapara JJisd perieHus
MPaKTUYECKUX 3a1a4 MpodeCCHOHAIBLHON NESITEIIbHOCTH, a TaK)Ke TMOCTPOCHUS MaTeMaTHYeCKHUX
MOZIEJEeN N3y4aeMbIX MTPOIIECCOB U SIBJICHUI;

- opMHUpOBaHUE YMEHHI NPUMEHATH MOJYYCHHbIC 3HAHUS B MPAKTHUECKON JESITeTbHOCTH, peIiaTh
NPAaKTUYEeCKHE 3aJauyd CONIAaCHO BbIOpaHHBIM MaTEMaTHMYeCKOMY ammapary W MOAETM,
OIMCBIBAIOIINM pelIaeMble MPO(peCcCHOHANBHBIC 3aJa4H.

2. IInanupyemble pe3yJabTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-1 Crocoben pemarb 3agadydl  NpPO(PECCHOHATBHON AEATENbHOCTH TPHUMEHSS METOJbI
MOJICTTUPOBAHUS, MATEMAaTHUECKOTO aHAJIN3a, €CTECTBEHHOHAYYHbIE M OOIIIEMHKEHEPHbIC 3HAHUS

OIIK-1.1 JlemOoHCTpUpyeT 3HAHHS MOJCIMPOBAHUS OTACIBHBIX (ParMEeHTOB IIpoliecca,
MaTeMaTHYEeCKOTO aHaJln3a, BbIOOpa ONMTHUMAIBHOTO BapHaHTA /I KOHKPETHBIX YCIOBUH MPHU
CO3IaHUH 3eMJICYCTPOUTEIHHOM U KaIaCTPOBOM TOKYMEHTAIIUH

3uameo:

OIIK-1.1/382 OcHOBHBIE MaTEMATHYECKHE H €CTECTBEHHBIE METOALI, IO3BOJISIOIIIE

pemars npodeCcCHOHANIBHBIE 3a/1a91

Yuems:

OIIK-1.1/YM2 BrpisBUTh mepedYeHb TOAXOMAIIUX JJI PEHICHUS KOHKPETHOW 3amaduu
METOJIOB MaTeMaTHYECKOW WHTEPIPETAIINH Tpoliecca

Braoems:
OIIK-1.1/HB2 HaBeikaMH cO34aHHS MaTEMAaTHYECKUX MOMENEH, MO3BOJISIOIINX

HAJICNUTh paccMaTpPUBAeMblii OOBEKT HEOOXOIMMBIMH CBOWCTBAMU OpHUTHHANA, IS
OTJIAJKU IIPOLEYPHI PELICHU 3a1a4U

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

3name:

OIIK-1.2/383 O cBsi3u cnenuaibHOCTHU ¢ (yHIaMEHTAIBPHBIMA HayKaMH, Ha KOTOPBIC
ONUPAETCS €€ UHCTPYMEHTAPHiA

Ymems:

OIIK-1.2/¥M3 Omnucath ¢ UCHOIB30BAaHUEM MaTEMATUYECKOTO armapara MpOUCXO IS
MPOLIECCHI
Braoemy:
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OIIK-1.2/HB3 OCHOBHBIM MaTeMaTHYECKHUM arapaToM JJIs PeIIeHUs 3a7a4 reoe3un

OIIK-1.3 AmnHanu3upyeT NPUYMHBI CHUKEHHS KauyeCTBAa TEXHOJOTMYECKHUX IMPOLECCOB H
npemaraeT S(QeKTUBHBIE CMOCOOBI TOBBIIMICHUS KadyecTBa IPOM3BOJICTBA pPabOT mpu
BBITIOJTHEHUH PA3JIMYHBIX TEXHOJIOTMYECKHX OMNepaluid B 3eMJIEyCTPOMCTBE M KaJgacTpe C
Y4ETOM OTEYECTBEHHOTO0 M 3apy0eXHOro OINBITOB C NPUMEHEHHEM TIe€OMH()OPMALMOHHBIX
cucteM,  UHGOPMAIMOHHO-TEJICKOMMYHHUKAIIMOHHBIX  TEXHOJOTHH,  JieJlaeT  pacdeThbl
MOCTPOCHUI

3name:

OIIK-1.3/311 OrtevyecTBeHHBIH M MEXIYHAPOAHBIM OINBIT MOBBIIICHUS KayecTBa
3eMJICyCTPOUTENBHBIX M KaJaCTPOBBIX pabOT

OIIK-1.3/312 Anmnapar, npuMeHseMbIi 7151 OMMCAHUS U3MEHEHHsSI 00BEKTa C TeYeHUEM
BPEMEHU

Ymems:

OIIK-1.3/¥YMm1 JlmarHocTupoBaTh NPUYMHBI YXYAIMICHUS] TEXHOJIOTHYECKOTO MPOIEcca U
paccUMTHIBaTh BApUAHTHI UCTIPABICHUN

OIIK-1.3/YM2 MopaenupoBaTh pa3iHYHbIE CIIEHAPUU WU3MEHEHHS OOBEKTa ¢ TCUCHUEM
BpEMEHU

Braoems:

OIIK-1.3/HB1 HaBsikom BHenpenusi coBpeMeHHbIX [ MIC-texnonoruii 1 UKT-permenuit
JUIsl aBTOMATU3allMd W MOBBILIEHUS TOYHOCTH 3€MJIEYCTPOUTENIBHBIX U KaJacCTPOBBIX
onepauun

OIIK-1.3/HB2 CriocoOHOCThIO MHTEPIPETUPOBATHh MOJYYCHHBIC YHMCICHHBIC 3HAUYCHUS
XapaKTEePUCTUK, OTPaXKAIOUINX U3MEHEHUE 00bEKTa C TEUEHUEM BPEMEHHU

OIIK-1.4 JleMOHCTpHpYET HaBBIKM HCIOJb30BAHUSI COBPEMEHHBIX MHCTPYMEHTOB U METOIOB
BBITIOJTHEHHSI KOMILJIEKCAa pabOT MO BHYTPHUXO3SHCTBEHHOMY 3€MJICYCTPOWCTBY M KOHTPOIIIO
MIPOEKTOB, CBSI3aHHBIX C OCJIOKHEHUSIMH, BOZHUKAIOIIMMU TPU ITPOU3BOACTBE paboT

3namo:
OIIK-1.4/312 CoBpeMeHHbBIE TOCTHKCHUS MaTEMATUKH
Ymemu:

OIIK-1.4/YM2 Hcnonp30BaTh CHENHMATM3UPOBAHHYIO JIUTEPATypy s PELICHHS
npodecCHOHANBHBIX 3a1a4

Braoems:

OIIK-1.4/HB2 CrniocoOHOCTBIO MCIOB30BaTh COBPEMEHHBIC HAy4YHBIC Pa3paOOTKH IJIs
aHaJIM3a MPOUCXOJSAIINX MPOIECCOB M KAY€CTBEHHON OLIEHKH MPOBEICHHBIX pa0doOT

OIIK-1.5 JlemoHCTpupyeT HaBBIKA pPa3paOOTKH 3eMJICYCTPOUTEIBHOW JOKYMEHTAIMH W
pabounx MPOEKTOB IO MCIIOJIb30BAHUIO U OXPaHE 3eMEeJIbHBIX Yroanui

3name:

OIIK-1.5/311 HopmaruBHO-TIpaBOBbIE  OCHOBBI M  TEXHOJOTHIO  Pa3pabOTKH
3eMJICyCTPOUTEILHON TOKyMEHTAIIUN

Ymems:

OIIK-1.5/¥ml  OdopMasTh TEXHHYECKYI0  JOKYMEHTAIlMIO, COOTBETCTBYIOLIYIO
COBPEMEHHBIM TPEOOBAaHUSAM 3€MEIBLHOTO 3aKOHOAATEILCTBA

Braoems:

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

OIIK-1.6 [IeMOHCTpUpPYET HABBIKU pa3pelICHUs CIIOPOB MPU MPOBEACHUHN 3€MIICYCTPONCTBA U
KaJacTpa

3name:
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OIIK-1.6/3u1 HopmaruBHO-TIpaBOBYI0 0a3y yperyjaupoBaHUS 3E€MENbHBIX CIOPOB U
KOH(IMKTHBIX CUTYaIHH

Ymems:

OIIK-1.6/Ym1  Bectm  meperoBopbel U
3eMJICyCTPOUTENLHBIX U KaJaCTPOBBIX paObOT

Braoems:

paspemiath  CIOpel B TpOLECCe

OIIK-1.6/HB]1 HaBblkoM MHMPHOTO yperyJupOBaHHs pa3HOITIACHN M 3aIIUTHI 3aKOHHBIX
MHTEPECOB CTOPOH B CIIOPaX OTHOCUTENBHO 3€MJIM U UMYILIECTBA

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummmaa (Moxyns) b1.0.11.02 «Beicmias maremardka» OTHOCHTCS K 00S3aTeIbHOM YacTH
o0pazoBaTebHOM MPOTpaMMbl U U3ydaeTcs B cemectpe(ax): 1, 2, 3.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUICHHIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmoTpeHHbix @OI'OC BO wu  obOpaszoBarenbHO
MPOTPaMMOil.
4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThl
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-1 neTHsA DK3aMeH
180 | 5 12 | 20 | 139
ceccus 9)
2-51 IETHAS DK3aMeH
180 | 5 12 | 16 | 143
ceccus 9)
3-4 neTHsA DK3aMeH
108 | 3 12 | 20 | 67
ceccus 9)
Bcero 468 | 13 | 36 | 56 | 349 27

5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINH HE YKa3bIBAIOTCS)
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Tema 1.1. ®yHKUME OXHON 3] 0,5 0,5 2| OIIK-1.3
MepeMEHHOMN OIIK-1.4
Tema 1.2. [Ipenenst 8 0,5 0,5 7| OIIK-1.5
Tema 1.3. Kimaccudurarms 4] 05| 0,5] 3|OHK-L6
OECKOHEUHO MaJIbIX BEJIMYUH

Tema 1.4. HenpepbIBHOCTH 6| 0,5 0,5 5

byHKIIUN

Paznea 2. {udppepenunanbuoe | 37,5 2|1 3,5| 32| OIIK-1.3
HCYHCJIeHHEe (PYHKIIUU OTHOM OIIK-1.4
JefiCTBUTEIbHON MepeMeHHOo OIIK-1.5
Tema 2.1. [IponsBoanas u 6| 0,5 0,5 5| OIIK-1.6
maddepennnan

Tema 2.2. [IpousBoanbie U 10,5 0,5 1 9
muddepeHnrans BICIIUX

MOPSITKOB

Tewma 2.3. OCHOBHBIE TEOPEMBI O 11,5 0,5 1] 10
muddepeHnpyemMbIx GYHKITHAIX

Tema 2.4. ®opmyna Teitnopa 3,5 0,5 3

Tema 2.5. Uccienosanue 6/ 0,5 0,5 5

(bYHKIHMI MeTogaMu

mddepeHInanbHOTO UCUNCICHUS

Pasznea 3. UuTerpajbHoe 44| 2,5| 5,5| 36| OIIK-1.3
HCYHCIeHHe (PYHKIIUU OTHOM OIIK-1.4
nepeMeHHO OIIK-1.5
Tema 3.1. TlepooGpasHas u 41 0,5 0,5 3| OIIK-1.6
HEOIPEIEICHHBIN UHTETpal

Tema 3.2. OCHOBHBIC METO/IBI 11,5 0,5 1| 10
UHTETPUPOBAHUS

Tema 3.3. OnpeneneHHbIi 4,51 0,5 1 3

MHTErPaJI U €ro CBOMCTBA

Tema 3.4. Beruncinenue 11,5 0,5 1| 10
OTIpEICTICHHOTO UHTETpasia

Tema 3.5. HecoOGcTBeHHBIE 6 1 5
WHTETPaJIbI

Tema 3.6. ['eomerpuueckue 6,5 0,5 1 5
MIPHIIOKEHUS OTMIPEICTICHHOTO

WHTETpana

Pasznen 4. Bekropuas anreopam | 20,5 2,5 4| 14| OIIK-1.3
AHAJMTHYECKAS TeOMeTPHUs OIIK-1.4
Tema 4.1. Bextopsl 1,5 0,5 1| OIIK-1.5
Tema 4.2. CxansipHoe 2,5 0,5 1 1| OIIK-1.6
MIPOU3BEICHUE BEKTOPOB

Tema 4.3. BexropHoe 31 0,5 0,5 2
MIPOU3BEICHUE BEKTOPOB

Tema 4.4. CmenianHoe 31 0,5 0,5 2
MPOU3BEICHUE BEKTOPOB

Tema 4.5. Kanonnueckune 41 0,5| 0,5 3
ypaBHEHUS KPUBBIX BTOPOTO

MOpsIIKa

Tema 4.6. [Tnockocthb 2,5 0,5 2

Tema 4.7. [Ipsimas B mpocTpaHCTBE 4| 0,5] 0,5 3
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ypaBHEHHUS BTOPOTO U Oojiee
BBICOKUX MOPSIIKOB

Ne 000008519

Pa3nen 5. DineMeHTHI TUHEHHOT 48 3 5| 40| OIIK-1.1

aare0pbl OIIK-1.2

Tema 5.1. Marpuusl 3| 0,5] 0,5 2| OIIK-1.3

Tema 5.2. Onpesenuteny 6,5 0,5] 1| 5|OIK-14

Tema 5.3. ba3zucHslii MUHOp U 41 0,5 0,5 3 (())gff{- 1156

paHT MaTpPHUIIbI '

Tema 5.4. OGparHas marpuna 11,5 0,5 1| 10

Tema 5.5. JIuneineie 11,5 0,5 1| 10

MPOCTpPaHCTBA

Tema 5.6. CucTeMbl THHSHHBIX 11,5 0,5 1| 10

anreOpanvecKux ypaBHEHHUI

(CJIAY)

Pa3nen 6. ludpepenunanbHoe 49| 3,5| 4,5| 41| OIIK-1.3

HCYHC/IeHHe PyHKIMT OIIK-1.4

HECKOJILKHX IepeMeHHbIX OIIK-1.5

Tema 6.1. @yHKIIUN HECKOJIBKUX 14| 0,5 0,5 13| OIIK-1.6

MEPEMEHHBIX

Tema 6.2. [IpousBoaHbIe U 9 1 1 7

muddepennmanb GyHKIAN

HECKOJIbKHX TIePEMEHHBIX

Tema 6.3. ['eomerpuueckue 9 1 1 7

MIPHIOKEHUS YaCTHBIX

MIPOU3BOIHBIX

Tema 6.4. DxcTpemyMm QyHKIIH 85| 0,5 1 7

HECKOJIbKHX TIePEMEHHBIX

Tema 6.5. CkansgpHoe nosue 85| 0,5 1 7

Pa3gen 7. KpaTHble HHTErpaJjibl 41| 2,5 3,5| 35| OIIK-1.3

Tema 7.1. JIBoitHO# uHTErpan 12| 1 1| 10| OIIK-1.4

Tema 7.2. TpoitHOl UHTETpa 17 1 1| 15| OHK-1.5

Tewma 7.3. [IpunokeHust KpaTHBIX 12| 0,5 1,5 10 OTIK-1.6

MHTETPaJoB

Pasnen 8. DinemeHTHI 53 3 4| 46| OIIK-1.3

BEKTOPHOI0 aHAJIM3A. OIIK-1.4

KpuBonuHeiinbie u OIIK-1.5

MOBEPXHOCTHBbIE HHTETPAJIbI OIIK-1.6

Tema 8.1. DnemenTsl Teopun mosisa | 12 1 1] 10

Tema 8.2. KpuBonuneiinsie 20,5 1| 1,5 18

WHTETPaJIbl

Tema 8.3. [loBepxHOCTHBIE 20,5 1| 1,5 18

WHTETPaJIbl

Paznen 9. Paanl 28 3 21| OIIK-1.3

Tema 9.1, UncIOBbIE pABI 13,5] 15 10| OTK-1.4
OIIK-1.5

Tema 9.2. @ynkunoHansHble panel | 14,5| 1,5 11| O1IK-1.6

Pasznea 10. Juddepenunanbubie| 69 9|1 15| 45| OIIK-1.3

YPaBHEHU OIIK-1.4

Tema 10.1. JludpdepenuuanbHbie 23| 3| 5| 15|OIIK-L.5

ypaBHEHUs TIEPBOT0 MOPSIKa OIIK-1.6

Tema 10.2. Iuddepennuansubie 23 3 5|1 15
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Tema 10.3. CucTeMbl TUHEHHBIX 23 3 51 15

muddepeHnnanbHbIX YpaBHEHUH

Pazaen 11. UncjeHHbIEe METOABI 30 3 5| 22| OIIK-1.1
OIIK-1.2
OIIK-1.3

Tema 11.1. UucieHHble METOIbI 30 3 5| 22| OIIK-1.4
OIIK-1.5
OIIK-1.6

Hroro 441| 36| 56| 349

5.2. Conep:kanue pa3aeyioB, TeM JUCHHUILUIMH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pazoen 1. Beeoenue ¢ mamemamuueckuii anaius

Tema 1.1. @yHxyuu 00HOU nepemeHHOU

1.1. Onpexnenenue 1 criocoObl 3a1aHus PYHKITUH
1.2. OcHOBHBIE CBOWCTBA (DyHKIIMIHA
1.3. Knaccudukarust GpyHKImii

Tema 1.2. Ilpedenvi

2.1. OcHOBHBIE ONPEENECHUS

2.2. Teopemsbl 00 apupMETUIECKUX CBOWCTBAX MPEAEIOB

2.3. TeopeMmsl 0 CyII€CTBOBAaHUU IPEAEIIOB

2.4. IlepBblil 3aMeyaTeNbHbIN Ipeaes

2.5. Onpenenenue npeaesia YuciIOBOM MOCIEI0BATEIbHOCTH
2.6. Teopema BeiiepimTpacca u BTOpoii 3aMe4aTeIbHbIN Npeaes

Tema 1.3. Knaccugpuxayus 6eckoneuHo Maivlx 6eiuduH

3.1. CpaBHEHHE OECKOHEUHO MAaJTBIX
3.2. DKBUBaJIEHTHBIE OECKOHEYHO MAJIBIE U UX CBOICTBA

Tema 1.4. Henpepvignocms ¢hyHxyuil

4.1. HenpepbIBHOCTH (PYHKITUU B TOUKE U HA MHTEPBAJIC
4.2. Touku pa3pbiBa U UX Ki1acCUpUKAIIHS

4.3. Teopembl 0 HEMPEPHIBHBIX (PYHKITUAX

4.4. CpoiicTBa (QyHKITHI, HETIPEPHIBHBIX HA OTPE3KE

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KonTponsHas padota

Paszoen 2. /lupghepenyuanvrnoe ucuucienue Qynkyuu 00Hou 0eicmeumenbHou nepemenHol

Tema 2.1. Ilpoussoonas u ougpepenyuan
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1.1. Onpenenenue mpou3BOAHOM

1.2. Iuddepenuupyemocts u auddepenunan

1.3. OcHoBHBIE TIpaBUiIa JUPPEepEeHIIMPOBAHUSL

1.4. IIpon3BoHBIC HESIBHO U APAMETPUUECKH 3aJaHHON (PyHKITHIA
1.5. JIuneapuzauus GyHKUIUH

Tema 2.2. Ilpouszsoousie u ouppepenyuanst 8bicuiux nopsoKos

2.1. IIpou3BoJHBIE BHICIIUX MOPSIKOB
2.2.  Juddepenmmansl BEICIINX MOPSAKOB
2.3. HMuBapua"THOCTH popMbl tuddepeHimara

Tema 2.3. OcHogHbie meopembl 0 Ouppepernyupyemvix PyHKYUsx

3.1 Teopema ®@epma
3.2. Teopema Pomns
3.3 Teopema Jlarpanxa
3.4 Teopema Komm

3.5 IlpaBuno Jlonurans

Tema 2.4. @opmyna Teunopa

4.1. ®opmyna Teitsopa 111 MHOTOUYJIEHA
4.2. ®opmyna Teiinopa 1y mpOU3BOIBHON (QYHKITUH

Tema 2.5. Hccnedosanue gpynxyutl memooamu oughghepeHyuanrbHo20 ucHucieHus

5.1. MoHOTOHHOCTB (DyHKITHIA

5.2. DkcTpeMyMbl (PYHKITUI

5.3. BBIYKJI0CTh, BOTHYTOCTh, TOUKH Tiepernda rpaduka GyHKITUN

5.4. AcumnToThl rpaduka GyHKITUN

5.5. O0mmas cxema uccieIoBaHus U TOCTPOeHUS Tpaduka GyHKITUN

5.6. 3amaya 0 HauOOBIIIEM U HAMMEHBIIEM 3HAaYCHUHN (PYHKITUH HA OTPE3KE

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

KonTponbhas pabota

Pazoen 3. Humezpanvnoe ucuucienue lyHKyuu 00HOU nepemeHHol

Tema 3.1. Ilepsoobpasnas u HeonpedenenHbvlll UHMeZPall

1.1. OcHOBHEBEIE TOHATHS
1.2. CgoiicTBa HEONMPEIETCHHOTO HHTErpasIa
1.3. Tabnuiia OCHOBHBIX HHTETPAJIOB

Tema 3.2. OcHogHble Memoobl UHMEeZPUPOBAHUSL
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2.1. HenocpencTBeHHOE MHTEIPUPOBAHNE

2.2. Meroz 3aMeHBI IEPEMEHHON

2.3. ®opMyna UHTErPUPOBAHHUS 110 YACTIM

2.4. O6mue cBeZeHUs O PALIMOHATIBHBIX (DYHKIHAX

2.5. NaTerpupoBanue MpocTelmux anreOpandeckux aApooeit

2.6. UnTerpupoBanue pauroHaIbHBIX Jpo0eit

2.7. NnTerpupoBanue GpyHKIMNA, pallMOHAIBHBIX OTHOCUTENFHO CHHYCA U KOCHHYCa
2.8. UnTerpupoBaHie HEKOTOPHIX UPPALIMOHATBHBIX (DyHKIIMH

Tema 3.3. Onpeoenennbiii unmezpan u e2o c80UCmead

3.1. OnpeneneHHbI HHTErPAJ KaK Mpeesl MHTETPaJIbHOW CyMMBbI
3.2. 'eomeTpuyeckuii CMBICI ONPEAEICHHOIO NHTETpalia
3.3. OCHOBHBIE CBOMCTBA OMPEICTICHHOTO HHTErpasia

Tema 3.4. Bviuucnenue onpedenenno2o unmezpand

4.1. ®opmyna Herotona-Jleiibauia

4.2. 3amMeHa NepEMEHHOI B ONIPEACICHHOM UHTErpajie

4.3. aTerpupoBaHue Mo 4acTsM

4.4. laTerpupoBaHre YETHBIX M HEUCTHBIX (PYHKIIMI HA CAMMETPHUYHBIX OTPE3KaX

Tema 3.5. Hecobcmeenmuvie unmezpavl

5.1. MHTerpansl ¢ 66CKOHEUHBIMHU MTPEIETaMH
5.2. lHTerpaibl OT HEOTPAHUYECHHBIX (PYHKITHA

Tema 3.6. ' eomempuyeckue npunodicerus OnpeoeireHHo20 uHmezpand

6.1. Brrunciienue miomaay B mpsIMOYTOJIbHBIX KOOpIMHATAX

6.2. [Imomaap KpUBOJIUHEHHOTO CEKTOPA B MOJSAPHBIX KOOPAUHATAX
6.3. [lnuHa q1yru KpuBOu

6.4. O6beM Tena

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KonTponsHas padota

Pa3zoen 4. Bexmopuasa anzeopa u anaiumuyeckan 2eomempus

Tema 4.1. Bekmopui

1.1. OcHOBHBIE MOHSTHS

1.2. JIuneiiHble onepanyy HaJ BEKTOpaMHu

1.3. JIuneitHast 3aBUCUMOCTH BEKTOPOB. PaznoxeHne BekTopa mo 6azucy
1.4. Cuctema koopAHHAT

1.5. Tlpoexius BekTOpa Ha OCh

1.6. IlpencraBneHue BEKTOPOB B JEKAPTOBOM CUCTEME KOOPAUHAT

Tema 4.2. CransapHoe npousgedenue 8eKmopos

2.1. Onpenenenune U CBOMCTBA CKAJIIPHOTO IIPOU3BEACHUS
2.2. CxansipHOE IPOU3BEJEHHUE B IEKAPTOBBIX KOOPAUHATAX

Ne 000008519

Crpanuria 11 u3 36



Tema 4.3. Bexmopnoe npoussederue 6eKmopos

3.1. Onpenenurtenu BTOPOTO U TPETHETO MOPSIKOB
3.2. OnpeneneHrie BEKTOPHOTO MTPOU3BEACHUS U €T0 CBOMCTBA
3.3. BexktopHoe nmpou3BeicHUE B IEKAPTOBBIX KOOPIUHATAX

Tema 4.4. Cmewannoe npouszeedenue 6eKmopos

4.1. CMenIanHO€ TPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA
4.2. CMelIaHHOe TPOU3BEICHUE B IEKAPTOBBIX KOOPJMHATAX

Tema 4.5. Kanonuueckue ypasHenusi Kpugblx 6mopo2o nopsaoxa

5.1. Onnunce
5.2. 'mnepbona
5.3. ITapabomna

Tema 4.6. Ilnockocmo

6.1. YpaBHEHUS NOBEPXHOCTEN U JIMHUI B IPOCTPAHCTBE
6.2. Crioco0bl 33/1aHUS TNIOCKOCTH B IPOCTPAHCTBE
6.3. BzaumMHOe pacnonoxkeHue IoCKOCTen

Tema 4.7. Ilpamas 6 npocmpancmee

7.1. Crioco0bl 3a1aHus IPSIMON B TIPOCTPAHCTBE

7.2. B3auMHO€ pacnooKeHHE MPSIMbIX B IPOCTPAHCTBE
7.3. B3auMHO€e pacrnoiokXeHne npsiMOi U IIIOCKOCTH
7.4. OCHOBHBIE 3a/1a41 Ha NPSMYIO U INIOCKOCTb

Pa3zoen 5. dnemenmot 1uneiinoi anzedopot

Tema 5.1. Mampuywl

1.1. Tlonsatue MaTpuilsl
1.2. JluHeliHble onepanuy HaJ MaTpULAMU
1.3. TpancnoHUpOBaHUE U YMHOXKEHHUE MaTPUIL

Tema 5.2. Onpedenumenu

2.1. IlonsTue onpenenuTens
2.2. CpoiicTBa onpenennuTeneu
2.3. OCHOBHBIE METO/IbI BEIUMCIICHUS ONPEACTUTENCH N-ro MopsIKa

Tema 5.3. bazucnvii munop u pane mampuybl

3.1. [lonsiTHE TMHENHON 3aBUCUMOCTHU CTPOK MaTpHUIIb
3.2. ba3ucHsplii MUHOp ¥ paHT MaTpPHIIbI
3.3. BrlunciieHue panra MaTpHIbl
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Tema 5.4. Obpamuas mampuya

4.1. O6parHas MaTpuIla U €€ OThICKaHUE
4.2. Ilpasuno Kpamepa

Tema 5.5. Jluneunvie npocmpancmea

5.1. IloHsiTHE TMHENHOTO IPOCTPAHCTBA

5.2. IlonsiTHE MTMHENHON 3aBUCUMOCTH BEKTOPOB JIMHEHHOTO IPOCTPaHCTBA

5.3. ba3uc u KoopAMHATHI BEKTOPA

5.4. Pa3mMepHOCTB JINHEHHOTO TPOCTPAHCTBA

5.5. IlonsTHe n3oMopdu3Ma JIUHEHHBIX TPOCTPAHCTB

5.6. IIpeoOpa3oBaHe KOOPIMHAT MPH MIEPEX0e K HOBOMY 0a3HuCy MPOCTPaHCTBA

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KonTpomnsHas padota

Tema 5.6. Cucmemul nunetinvix aneeopauyeckux ypasuenuti (CJIAY)

6.1. [Toustue CJIAY u ee pemieHus
6.2. YcnoBue copmectHOCTH CJIAY
6.3. Onnopoausie CJIAY

6.4. O6mee pemenne CJIAY

6.5. Meron I'aycca

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

TecTtupoBanue

KonTponbhas pabota

Pazoen 6. /lugpgpepenyuanvnoe ucuucnenue Yynkyuii HeCKOIbKUX nepemeHHblIxX

Tema 6.1. PynKkyuu HEeCKOTbKUX NEePEMEHHBIX

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

Tema 6.2. Ilpoussoomnvie u oughghepernyuanvl hyHKyuu HeCKOIbKUX NepeMeHHbIX

2.1 YactHble NpOU3BOIHBIE IEPBOIO MOPSAAKA

2.2 TudpdepennmpyemMocTs 1 MOTHBIN nuddepenman

2.3 MuBapuaHTHOCTH GOpMBI TuddepeHIrana nepBoro nopsKa
2.4 Jluneapuzanyst GyHKIMH

2.5 YactHble TpoU3BOAHBIE U MU (EepEeHIINABI BHICITNX TOPSIIKOB
2.6 IIponsBonHas CIOXKHON (QPyHKITUH

2.7 InddepennmpoBanue HESIBHO 3aJaHHON (yHKIHH

Tema 6.3. ['eomempuuecKkue nNPunIOHNCeHUs YACMHBIX NPOU3BOOHBIX
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3.1. KacarenbHast I0CKOCTh U HOPMaJIb K TOBEPXHOCTH
3.2. T'eomeTpuueckuii cMbich nosHoro auddepennunana
3.3. HopMasnbpHas IIOCKOCTb U KacaTellbHasl K IPOCTPAHCTBEHHON KPUBOM

Tema 6.4. Dxempemym QyHKyuUu HECKONLKUX NePEMEHHBIX

4.1. ®opmyna Teinopa

4.2. JIokanbHBIN 3KCTpEMYM

4.3. YcIOBHBIH 3KCTpEMYM

4.4. Hanbonpliee 1 HAaMMEHbIIIEEe 3HAYCHUS (PYHKIIMH B 3aMKHYTOH OrpaHMYEHHOM 001acTH

Tema 6.5. Cranspnoe none

5.1. JIuHUM ¥ MOBEPXHOCTH YPOBHS
5.2. I[IpousBoaHas Mo HaNpaBICHUIO
5.3. 'pagueHT ckansipHOTO TOJISt

Texymuii KOHTPOJIb

Bun (hopma) konTpoOss

KonTponbhas pabota

Pazoen 7. Kpamuvie unmezpanoi

Tema 7.1. /[eotinoti unmezpan

1.1. /IBOWHOM UHTETPaJI, €r0 FTEOMETPUUYECKUN CMBICI U CBOMCTBA

1.2. Brruncienue JBOMHOTO UHTETpalla B MPSIMOYTOJbHBIX JEKAPTOBBIX KOOPAMHATAX
1.3. 3aMeHa nepeMeHHbBIX B IBOTHOM MHTErpajie

1.4. BerunciieHue JBOMHOTO UHTETpalla B MOJAPHBIX KOOPAUHATAX

Tema 7.2. Tpotinoti unmeepan

2.1. TpoliHOM HHTETpa, ero CBOWCTBA U BBIYMCIIEHUE B IPSIMOYTOJIBHBIX JEKAPTOBBIX KOOPAMHATAX
2.2. llepexon K TMIAMHAPUYECKUM U C(HEPUUECKUM KOOpIUHATAM B TPOWHOM HHTE-Tpalie

Tema 7.3. Ilpunoosicenus Kpamuvix uHmMepaios

3.1. Beruuciienne miomay mioCKod 00JacTH U TUIOIIAAN TIOBEPXHOCTH
3.2. Brruncienue o0nema tena
3.3. MexaHnuyeckue NpuIoKeHUsI KpaTHbIX NHTETPaioB

Pazoen 8. Inemenmot 6EKMOPHO20 anajiuia. I(puwﬂuueﬁnble U NOBEPXHOCMHbBIE URmMeZpalbl

Tema 8.1. Dnemenmur meopuu nons
DeMeHTHI TEOPUHU OIS

Tema 8.2. Kpusonuneunvie unmeepanol
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2.1. KpuBonuHeiiHbIE HHTETpaJIbl IEPBOTO POAA, X CBOWCTBA U CIIOCOOBI BEIUMCIICHUS

2.2. KpuBonuHeiiHbIe WHTETPajbl BTOPOTO poOJa, MX CBOMCTBAa M CHOCOOBI BBIYUCIIC-HUSA. YCIIOBHE
HE3aBHCHUMOCTH OT IIyTH UHTETPUPOBAHUS

2.3. ®opmyna ['puna

2.4. IlpunoxxeHus KpUBOJIMHENHBIX UHTETPAJIOB

Tema 8.3. Ilosepxrnocmuvie unmezpavl
3.1. [ToHsTHSI TOBEPXHOCTHBIX MHTETPAJIOB MIEPBOTO M BTOPOTO poja

3.2. ®opmyna ["aycca-Octporpaackoro. Teopema Ctokca
Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

KonTpomnsHnas padota

Paszoen 9. Paow

Tema 9.1. Yucnoswvie psowvi

1.1. OcHoBHbIe TOHATHS. HeoOX0MMMBIH MPU3HAK CXOTUMOCTH
1.2. TIpu3Haku CXOIUMOCTH 3HAKOIIOCTOSIHHBIX YHCIIOBBIX PSIOB
1.3. AGconroTHas U ycloBHAs cXoAuMOCTh. [Ipu3nak Jleiibauia

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KontpomnsHas padota

Tema 9.2. @yuxyuonanioHvle psodsl

2.1. ITonsitne GyHKIMOHATBLHOTO psasna. O0JacTh CXOMUMOCTH

2.2. Creniennblie psaabl. Teopema Abens

2.3. Panasl Telinopa u MaxkiiopeHa.

2.4. [TpubnuKeHHBIC BHIYUCIICHUS C IPUMEHEHUEM CTEIIEHHBIX PSOB
2.5. KoMIuiekcHbIe yncia U JEHCTBUSA ¢ HUMU

2.6. OproroHanpHas cucreMa (pyHKIIHA

2.7. Pan @ypee. Teopema upuxiie

2.8. Pl @ypbe 4eTHBIX U HEYCTHBIX (QYHKITUN

2.9. DnemMeHThI CIIEKTPaIbHOIO aHAJIN3a

2.10. IlonsiTue 06 unTerpane dypwe

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBaHue

KonTponbhas pabota

Pazoen 10. Tughghepenyuanvusie ypasnenusn

Tema 10.1. Jugpgepenyuanvhvie ypasHenus nepsoco nopsoxa

1.1. OcHOBHBIE TOHATHS
1.2. YpaBHeHUs, HHTETPUPYEMBIE B KBaJIpaTypax
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Tema 10.2. Jupgepenyuanvhuvlie ypagnenus 6mopoco u 6onee 8biCOKUX Nopsokos

2.1. OCHOBHBIE MTOHSATHS

2.2. YpaBHEHHUSI, NOMYCKAIOIIUE MOHMKEHUE MTOPSIKA

2.3. Teopus penieHus TMHEHMHBIX YPAaBHEHUN BTOPOTO MOPSIKa

2.4. Teopus pelieHUs JTUHEWHBIX YPaBHEHUN C MOCTOSTHHBIMH KO3 (dHIIEHTaMu BTO-poro u Gosee
BBICOKMX TMOpPSAKOB. MeToa Bapualldu TMPOU3BOJBHBIX IMOCTOSHHBIX. MeToa HeolpeneIeHHbIX
K03 (HUITMEHTOB

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

Tema 10.3. Cucmemvt aunetinvix Ouppepenyuanrbrvix ypasHeHutl

OCHOBHBIE TTOHSTHS U CHOCOGBI PCIICHUA
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

TecTtupoBanue

KonTponbhas pabota

Pa3zoen 11. Qucnennvie memooot

Tema 11.1. Qucnennvie memoowi

Urepanms

HNuTepnonsamus
AnmnpoKkcuManus

UucneHHoe UHTErpUPOBAHKE

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KonTponsHas padota

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUHOM aTTeCTALUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXKYTOYHON aTTecTaui OOy4aroluXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHATUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHusa «MOCKOBCKHI TOCYJapCTBEHHbIN YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTaLN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arTecTaluu OOydyaroluuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTelbHOM  YUPEKACHWU  BBICIIETO  00pa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu u Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JJOT».

Hpoxvzeofcymouﬂaﬂ ammecmayu:. 3K3aM€H, 1-5 nemnsis ceccus.
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Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 2-51 I€MHSI5L CeCCUsl.

HpOMlecyn’lOLlHaﬂ ammecmayu. 3K3CZM€H, 3-1 1emuas ceccusl.

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 1. Beeoenue ¢ mamemamuueckuii anaius
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 1.4. Henpepvienocmo ¢hynxyutl
dopma KOHTpOIIsI/0TIeHOYHOE cpeacTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Haitnure obmacts onpenencHust GyHKIIUA

y = m‘ccosx;—_5+x}2 —X

2. YcraHOBHTE Kakue M3 YKa3aHHBIX (DYHKUUH SBISIOTCS YETHBIMHU, KaKHE HEUETHBIMH, a
KAaKHe He SABJIAIOTCS HU YETHBIMU, HU HEYETHBIMU

a) y = 3x% — 4x* — 2x° 6) y=2" B) y= tg§+x3

3. BHITIOJIHUTH HCﬁCTBHﬂ C KOMIIJICKCHBIMHU YHUCJIaMU:

A) BBIYUCIIUTD BBIPAKECHHUS,
0) BO3BECTH KOMILJIEKCHOE YHCIIO B CTENEHb Z\N WM HaWTU BCE 3HAUEHUSI KOPHEH U MOCTPOUTH HX.

a) 3 +10)3 6)V—i

4. Berancaure Ipeaciibpl, HE MOJIb3YsACh IIPpaBUJIIOM JlormTans u SKBHBaJICHTHOCTSIMU

i x2—5x+6 . Ox* —2x2+1 i V1+2x—3
a)x]ﬂx2+x—6 )erg3x4+3x2+2 B)xl—rol‘} x—4

Tx
sin2x — 2sinx (3 + ?x)?

lim—— li
0 b x(1 — cos2x) A) Se\7x—3

5. Beruncnuts npeaensl GyHKIUN, UCIIONb3Ys SKBUBAJICHTHbIE O€CKOHEYHO MaJlble

3tgx — 1 JaA+x)?2-1
a) lim 6) lim ( )

T 111
x=0ln (1 + 2arcsinx) )rﬂﬂ sin(e® — 1)(tg2vVx + 1)

6. 3agana ¢pynkuus y=f(X) u ABa 3HaUECHUS apryMeHTa
TpeOyercs:
1) ycraHOBUTb, SIBASETCA M AaHHAs (YHKIHUS HENPEPHIBHOM WIM Pa3phIBHOW JUI KaXKIOTO W3
TAaHHBIX 3HAYCHUH apTryMeHTa;
2) B cmy4yae paspeiBa (yHKIMM HAaWTH ee Tpelesnsl B TOYKE pas3pblBa ClieBa M CIIPaBa,
KJIacCU(HUIMPOBATH TOUKY Pa3phIBa;
3) caenarb cXeMaTUYeCKUN 4epTEXK.

y = arctg i X =1, x, = 3.

Pa3zoen 2. /lupghepenyuanvrnoe ucuucienue Qynkyuu 00HoI 0eiicmeumenbHoi nepemenHol
Konmponupyemwie H/IK: OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6
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Tema 2.5. Hccnedosanue gpynxyutl memooamu oughghepeHyuanrbHo20 ucHucieHus
dopma KOHTPOJIs1/01IeHOYHOE cpeicTBO: KoHTposibHas paboTa
Bomnpocsi/3ananus:

1. JIns xaxxaod w3 3aJaHHBIX (YHKUMH HalIuTe MPOU3BOAHYIO M BBIYUCIUTE 3HAYCHUE
IIPOU3BOJHOMN B TOUKE

aA)y=(x*—e*)?, x,=0

B)y = (2x — 1)¥+22  x =1

2. Haitnure npousBoanyto dy/dx mapamerpudecku 3a1aHHON (PyHKITHH
B( =sin®t
= cos®t

3. Haiinure mpon3BOAHYIO HESIBHO 3aJaHHOW (PYHKITUH
tg(x*+y)+e¥ —x =10

4. Haiinute nuddepeHnman nepBoro nopsaka st Gpynkuun y=f(x) B Touke

y=x2In2x,x; =1

5. Beruncaure npenensl GyHKIHN ¢ MpUMEeHeHHeM npaBwiia Jlomuras
. o x+2Inx
lim ———
K=o X
6. [IpoBenuTe MonHOE Hccaeq0BaHUE (PYHKIIUN MEeToAaMU TU(GepeHIINaTbHOr0 HCUHCICHHS
U HaYepTUTE ee TpauK

y=In(e™ +1)

Pa3zoen 3. Humezpanvnoe ucuucienue QynKyuu 00HoOU nepemenHoil
Konmponupyemwie H/IK: OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 3.6. 'eomempuueckue npuiodcerusi OnpeoeireHHo2o uHmezpaia
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. HaliTu HeonpeaeaeHHbIe HHTETPalbl

1+ sinx
a 2
COS% X

xdx
) Jx—'?;

dx
B) Ix2—7x+1’

r) j sin 2x cos 3x dx ;

dx ;

3x+5
A f(x—3)2(x+1)dx'
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. BI:I‘II/ICJII/ITB OHpeI[eJICHHBIC I/IHTCFpaJIBI
6
a) j

1

6) f(erZ)lnxdx.

xdx .

«Jx+3’

3. Beruncauts miomaas GUrypel, OrpaHMueHHON JTHHUSMU

a)x*+y*—4y=0

V3
y=5x
x=0;

6)y=6—x—x*
y=2-—4x.

4. durypa, oTrpaHWYCHHAs JHMHHIMHU Bpamaercs Bokpyr ocu Ox. Haitu obvem Tema

BpaLLlEHUS

Pazoen 5. dnemenmul nuneitnoii anceopol

Konmponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 5.5. Jluneiinvie npocmparncmea

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

1. Haiinute 6a3uc v pa3MepHOCTH CIEIYIOIUX IPOCTPAHCTB
a)V:{(.Tl.x2 ...... x )eR"|x, :0}:

6)V = {(.rl,xr....x”) eR"|x, =x,

, =0}

W= {(%: %%, ) E R[5, =3, = .= X, }.

2. Beimummre Bce BEKTOPHI, BXOJAIINE B TUHEHHYIO 000JI0UKY JAHHOM CUCTEMbI BEKTOPOB:

a)(1,0,0.0);
6)(1.0.0.1); (0.0.0.1);
8)(1.0.0,0): (0.0.0.1); (0.110).

3. Haiinure
Haiijite MaTpuipl mepexoza ot Oasica e =(g. &.
e'=(§,'. e . E;) He =(§,". e .z
pa X =g +2e, +e B Dasucax e o e, ecir e
o =—4g-3,-52,. & =5q+5-2 m g
e =2¢-2+28, 8 =-¢+28 +28,.

4. Haitnute coOCTBEHHBIE 3HAYCHHSI 1 COOCTBEHHBIE BEKTOPHI

omeparop f V> —=V7,

Ne 000008519
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.
2
—

3aj1aH B Ga3nice e=(e. &,. &) Marpueil 4= 0

]
()
|
—

-1

[

Tema 5.6. Cucmemul tunetinvix aneeopauyeckux ypasuenuti (CJIAY)
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. Jaubl koopauHatel BepiuuH nupamuasl ABCD. Halinure

. kocunyc yrmia ABD;

2. omans rpanu ABC;

3. o6veMm mupamuast ABCD.

A B c D

(4:2:0) (2:1;0) (2;151) (3:2;1)

—

2. Jlansl koopauHatel Touek A, B, C u D. Haiinure:
. ipoekuurto Touku D Ha miockocts ABC;
2. nmpoeknuto Touku D Ha npamyro BC.
S A

—

D

0

(5:5;5) | (3:4:4) \ (5:2:2) \ (6:5:3)

3. HaliguTe HEeHTp U SKCUEHTPUCUTET KPUBOM BTOPOTO MOPSIKA
1+ 4y +6x— 16y +21=10

4. Jlanwl matpuisl A u B. Haitogure

B-AT-34.
(2 2 -1 0 2 -4
A=0 2 4 B=3 4 8§
-1 3 2) 2 =2 o)

5. Pemmure cucreMy JMHEHHBIX anreOpandecKuX ypaBHEHUW TpeMsi CIIOCOOaMH: TIO
dhopmymnam Kpamepa, ¢ momoIpio oOpaTHoi MaTpHIlbl 1 MeToIoM [ aycca
(10x+y+z=-7
x—y—z=—4
l21'+3}'+:=5

6. Uccnenyiite cucreMy Ha COBMECTHOCTb, UCHONB3yd TeopeMy Kponekepa-Kanemnu. Eciou
CHCTEMa COBMECTHA, HAAUTE ee obliee pelieHne

x+2y+3z=1

12x—y—z=3
l4_\'+3_1'+5:=5

®dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: TecTrupoBaHue

Bonpocsi/3ananus:
1. BeiOepeTe BEepHBI OTBET
3nauenwne lim s!nax PaBHO ...
x—=05in5x

11
3

2) g

3) 3

4)0

2. BeiOepete BepHBIil OTBET
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3HaueHHe NIPOH3BOAHON PYHKIHK ¥ = X SiNn X B TOYKe X = %paBHO. ..
1) g

2) 1

3)0

4)0,5

3. BeiOepeTe BepHBIil OTBET

3HaueHHe HHTErpana _[02(23: + 1) dx paBHoO ...
Do
2) 2
3)4
4)6

4. BeiGepeTe BEpHBI OTBET

HaiiguTe Touky MakcuMyma GyHKIHE ¥ = —x2 + 3x — 1.
1

2)1,5

3)1,75

4)2

5. BriGepeTe BepHBIN OTBET

sin(x+2)

3navenne lim —=—= paBHo ...

1) —0,25
2) 0,25
3)0
4)0,5

6. BeiOepeTe BepHBIil OTBET

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

7. BeiGepeTe BEepHBIN OTBET

Eciu BekTOps! @ H b 06pasyior yroxa B 60°, |@] = 3, |E| = 5, To cKamsApHOe
TIPOM3BE/ICHHE @ - b PaBHO. ..
1)7,5

2)ﬂi

2
3) 7v/3
4)5,5

8. BriOepeTte BepHbIif OTBET

Ecm A = G g ubB = G), TO IpOM3BeJeHHe MaTpHll A * B paBHO...
H(7) 2(; 2)
HC D 9 3)

9. BriGepeTe BepHBIN OTBET

Ne 000008519

Ecrm A = (,1, E) uB = (i ,3,), TO mpoussencHue Marpun A + BT pasno. ..
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O ) 25 3)
(3 o) “(; o)
10. BoiGepere BepHBIH OTBET
Ecmu A = G g uB = (g g), To Matpuua C = 2A — B umeer Bux. ..
O 2) 2(; 3)
9 2) 9 2)

Pazoen 6. /lugpgpepenyuanvnoe ucuucnenue QYynKkyuii HeCKOIbKUX NEPEMEHHBLX
Konmponupyemwie H/IK: OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 6.5. Cranapuoe none
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. BoruncnuTe yacTHbIE IPOU3BOAHBIE TaHHBIX (GYHKIIMH
1

2. BeruucnuTe Npou3BOIHYIO HESBHO 33JJaHHON (DyHKIIMK
x3+yd= \/ﬁ, Z—i =?
3. Breruuciaure npuOmmkeHHOE 3HAYEHUE Cleayloniel (yHKIMA B TOYke A, 3aMeHsA
npupaimenne GyHkmun ee nuddepeHuanom
z=x% [y, A4(1,02; 0,95).

7z =

4. Haitnute npon3BOoAHYIO (GYHKITUHU U(X, Y, Z) B TOUKE A TI0 HaIllpaBJICHUIO K Touke B.
u(x,y,z) ‘ A ‘ B

yVx2 +z? \ (3:4;4) ‘ (4:66)

5. CocTaBbTe YpaBHEHHE KacaTeIbHOU MJIOCKOCTH K ToBepXxHOCTH F(X, y, Z)=0 B TOuKe A.
F(x,y,2) ‘ A

273 — x%z + 2xy? — 12 @12

6. Uccnenyiite pynkmuio z(X, y) Ha SKCTpEeMyM
—3x% — 2xy — y? + 10x + 6y

Pazoen 8. Inemenmul 6ekmopnozo ananuza. Kpueonuneiinvie u nosepxnocmmule unmezpaivl
Konmponupyemvie H/[K: OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 8.3. IlosepxHocmuvie unmezpaivl
dopma KOHTPOJIS/O1leHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocwi/3ananus:
1. B 3amanHOM JBOMHOM MHTETpalie U3MEHUTH MOPSIIOK HHTETPUPOBAHUS
e—1 In(1+x)+1

-(dx ( f(x,y)dy
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J s J FONTTE S T
0 0

2. BeluMcauTh NOBTOPHBIA HHTETpa

2 2x
[ ax | - yay
0 x

3. IlpumeHnsis ABOWHOW WHTETpasl, HAWTHU IUIOIMIAIb IJIOCKOM (UTYpBI, OTpaHUYECHHOMN
3aJJaHHBIMU JTUHUSIMH

y=x?—1;y=—x?+3.

4. Beiunciute KpUBOJIUHEHHBIA MHTErpall, rae L - oTpe30ok mpsiMOM, 3aKIIOYEHHBIN MEXIY
ToukaMu A 1 B.

[{xy-+se)a, ACLO) B14)

5. Beluuciaure KpUBOJIMHEWHBIA HHTErPAJl

J' f(x.y)dl,tae L—xpuBas, 3aJaHHAs B MONAPHEIX KOOPIHHATAX

(x=rcos@, y =rsing) ypapHeHneM r =r(¢).

I;cﬂ r=2sm2e, [0<¢9< ]
r +37) 4

6. Briuuciure

IP( x.y)dx+Q(x.y)dy, tae L—vuacTh KpHBOIl, 3ajaHHOIl ypaBHeHHeM y = y(x)
L

MeKIy ToukaMH 4 1 B.

IXdT—(_}-‘3 +l)dv’ v :'3\/;! ‘4(0,0)-_ 8(8,2)

I
7. Berauciure

IP( x.y)dx+Q(x.y)dy, Tme L—dacTh KpHBOIl, 3aJaHHOI IapaMeTpHIeCKUMH

ypaBHeHmsMH x =x(), y=y(f)(n,<t<t,).

.f_}-'dx—\/él —v'dy, x=4cost, y=2sint(0 iri% ).

L
8. Brruncnure no ¢popmyre I piuHa KpUBOIMHEHHBIN HHTETpal

jP(x,y)dr +Q(x.y)dy, Toe L—KOHTYyp TpeyrombHHKAa ¢ BepmmHamun A4, B, C,
L

mpoOeraeMbIil IIPOTHB X0/1a YaCOBOH CTPEJIKH.

c}g 2xydx + (x? — xy)dy, 4(0.0), B(-1.0), C(0.1)
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Pa3zoen 9. Paowt
Konmponupyemwie H/IK: OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 9.1. Yucnosvie psiowvi
dopma KOHTpOJIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Uccnenyiite cXOMUMOCTh PSIOB

a}f: " [EF —1]2 6)2 tE B)i ’:";pq F)Z{amsm 3 I?

n=1 n=1 n=1 n=l Zn+5

! = (27 +n " 2
J)Z” [ J e)Zn[ 31?3—1} | e)z[?’f +"]

n=l n=1 n=2

= 1 rH—l 2n+1

H{}Z(Sn+8}ln (52 ?+8 )Z(_ ir+1}i? ),,Z_;( 1)R+[3:?+1] '

n=l n=l

2. Brrunciaure CyMMY psaa
. (_er-l

2

n=1

C TOUHOCTBIO £ =0,01.

3. Haiigute cymmy psna
= 90

;,Z:; An* +8n-5

Tema 9.2. @ynxyuonanbHvle psovl
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. UccnenoBarh CXOAMMOCTH PSIIOB, TTOJIB3YSCH MMPU3HAKOM cxonuMocTu [lamamoOepa

oo

n a3 n
. 3 51n2—n
n=1

2. HCCHG,Z[OBaTL CXOAUMOCTh PpAHOB, IHOJB3YACh NMPHU3HAKOM CPABHCHUA WKW NPCACIIbHBIM

IIPU3HAKOM CPaBHEHUS
oo

g
n=1

3. UccnenoBarh CXOOUMOCTD PSAZIOB, MOJIB3YSICh pavKaabHBIM MpU3HaKkoM Korm

(=]

1
: Z arctg" -

n=1

4. UccnenoBarh CXOOUMOCTH PSJIOB, TOJB3YSICh HHTETPAIbHBIM IPU3HAKOM CXOAMMOCTH
Komm

1
—~ (n? + VDarctg?n’

5. BBIACHUTB, KaKue psAIbl CXOAATCS a0COTIOTHO, KAKHE YCIOBHO, KAKHUE PACXOAATCSA
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D
nin3n
n=1

6. Jlns CTENEeHHBIX PSIOB HANMCaTh IMEPBBIE YETHIPE WIEHA, HAWUTH paanyc, HUHTEPBAI
CXOIMMOCTH Psifia U BBIACHUTH BOIIPOC O CXOAUMOCTH Psiia Ha KOHIIaX UHTEpBAJIa

a —_—; —_—
) 3" Yn ) n?
n=1 n=1

7. Haittu 3naduenus ¢yHkiwii ¢ TouHocThio 0, 001. IIpu BBIYMCIEHWH BOCIOJB30BATHCS
COOTBETCTBYIOIIMMHU PA3JIOKEHUSAMH B psii MakiiopeHa.

(1,2)7.

®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. BeiOepeTe BEepHBIA OTBET
BBIYHCIHUTE MOBTOPHBIH HHTEPAN

1 x
dx | (1 +y)dy
]
1) 2/3;
2)1/3;
3)-2/3;
4) 3;

2. BeiOepete BepHBIil OTBET
YacTHas OpoM3BOAHAA MEPBOro MOpsAKa Mo x (QYHKIMHM JBYX NEpEeMEHHBIX
z =sinxy paBHa...
1) z =—xcosxy;
2) zl =xcosxy;
L =—ycosxy,
4) 2 = ycosxy.
3. BriGepeTe BepHBIN OTBET
CMelIaHHas YacTHAs NPOM3BOJHASA BTOPOrO NOpAAKA GyHkmM z=Xx)°
paBHa...
1) 2, =6xy’;
2) z, =6x’y;
3) zy, = 6xy;
4) z, =6x7)*.

4. BeiGepeTe BEpHBIA OTBET

BEIYMCIHTE MOBTOPHEIH MHTETpall
1 Inx

fdxf xe¥dy
0

0
1) 2/3;
2)1/3;
3)—-1/6;
4) 2;
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5. BriGepeTe BepHBIN OTBET

Hcnone3zya He0OXOAMMBIH NPH3HAK CXOAMMOCTH, HCCIEAYHTE CXOIUMOCTDH
o 2n—3

para 3213
pour n(n + 1]

1) Cxomurca.

2) PacxomuTcsa.

3) OnHo3HAYHO CKA3aTh HEJIb35.
4) YCnoBHO CXOUTCH.

6. BriGepeTe BepHBIN OTBET
Hcnonb3ys pagukanbHelid npusHak Komm, HccneayiiTe CXOQUMOCTH psaaa

= 3n Y
;(2“1]‘

1) Cxommtes.

2) Pacxomures.

3) AGCONMIOTHO CXOOUTCH.
4) YCIOBHO CXOIMTCH.

Pazoen 10. /Tughhepenyuanvusie ypasnenun
Konmponupyemvie H/[K: OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 10.2. Jupgepenyuanvruvlie ypagnenus 6mopoco u 6onee 8biCOKUX Nopsokos
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabota
Bomnpocsi/3ananus:

1. Pemnte nansblie nuddepeHanbHble ypaBHeHUs. B 3amadax, rae yka3zaHbl HadalbHbIC
ycioBus, pemute 3aaa4ay Komm

a)y'=(1+x*)(4+5%); 0)2x* '+ 7 =2, y(-1)=2:
B)xvdr+(x+1)dy=0, y(0)=1.

2. Pemure nanHble auddepeHnuanbHble ypaBHEHUA. B 3ajadax, Iie yKa3aHbl HauyallbHbIE
yCIIOBHS, pemuTe 3a1a4y Kommu
a)x(y' —xcosx)=y: 0)xy'+(x+1)y=3x"""; B)xy' +y—e" =0, y(1) =2.

3. Pemre nannble auddepeHunanbHble ypaBHeHUs. B 3ajmauax, rne yka3zaHbl HadajbHbIE
ycioBus, pemuTe 3aaa4y Komm

a) " =xe" +37: 6) ¥ =(x* +7x+9)e", ¥(0) =1, 1/(0) =4; B)x*y" ="

)V =20 D' -0 = D) =e (1) =2e.

4. Haitnute obuue pemenus quddepeHnnanbHbIX ypaBHeHUN

3,

a)y"+1y' =12x"; 6)y" -3y +2y=(x"+x)e&’™; B)y" +9y =2xsinx+xe".

Tema 10.3. Cucmemvi aunetinvix OuppepenyuanrbHvix ypasHeHutl
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Haitnure o6mmii uaterpan nuddepeHnrnaibHOr0 ypaBHEHUS

xy1+y2dx+y(x*+1)dy =10

2. Haitnure pemenue 3anaun Ko
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y' —=X=2Inx, y(1) =4

Y =
3. Haiinute oOmumii mHTErpal

®(x,y,c) =0 auddepeHNNATFHOr0 YpaBHEHIA II B 0TBETE 3alMINNTE 3HaueHHe C,
IIPH KOTOPOM HHTErpalbHas KpHBasf [aHHOTO YpaBHEHHA IPOXOJHT 4Yepe3 TOUKY

Mﬂ(xﬂf yﬂ)
(ye™ + 2x)dx + (xe™ + 2y)dy = 0,M,(0,2) ;

4. Haiinure obmiee permenue nuddepeHImaibHOr0 ypaBHEHUS
y'" = cos®x

5. Haiinure pemenue 3anaun Ko
y'—4y'+5y=0, y(0)=3, y'(0) =7
6. Haiinure obmee pemenne nuddepeHInaibsHoro ypaBHEeHUs 2-0T0 MOPsIIKa
¥+ 4y’ =4x? +10x + 2

7. Halimute  d4acTHOe  pemieHHe  CUCTeMbl  TudPepeHIMaNbHBIX  YpaBHEHUH,
YIOBJIIETBOPSIOLIEE HAYaIbHBIM YCIOBUSIM

x(to) = xp, y(to) = Yo

dx_z 5
di x+ 2y,
dy
E—?;x—3y.

®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. BeiOepeTe BEepHBIA OTBET

Haiiti yacTHOe pemienue auddepeHUnansHOro ypapHenus y'' = e*,
yIOBIIETBOpAIONIee HadanbHEM ycnoBuaM Y’ (0)=2, y(0)=3.
Dy=Inx+3x+1;
Dy=e*+x+2;
DNy=Tx+2;
4y=--2x

2. BeiOepete BepHBIil OTBET

Jlis nuddepennnansaoro ypasaenns y'' + 9y = 0 cocTaBHTh ero
XapaKTEPHCTHIECKOE YPABHEHHE.

1) k+9=0;

2)k?+9=0;

3) k? + 9k = 0;

4) k—-9=0;

3. BriGepeTe BepHBIN OTBET
Haiitu obiiee perienue auddepeHUUanbHOr0 ypapHeHHA

dy - 4x3dx = 0.
Dy=x*+c
Dy=e* +¢
3)y=12x?% +¢;
d)y=x-c
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Pazoen 11. Yucnennvie memoowt
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6

Tema 11.1. Yucnennwvie memoont

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

1. CocTaBbTe TAOMUIly 3HAYCHUH (PYHKITUH

f(x) Ha otpeske |a:b| ¢ marom /. B 3HauenHnsax GpyHKIHI COXpAHNTE TPH 3HAKA B

npoOHON YacTH. BhHIUHCIEHNS HPOBOAUTH C TpeMs 3HAKaMH IIOCIe 3alsaToll.
Hcnonp3ys KBaJApaTHYHYI0 HHTEPIOJAIHIO 110 MOJIy4eHHOH TabnHIe, a) yKaxkHTe
KO3 (HINEeHT HHTepHOISIHOHHOIO MHOTOUNeHa IpH cTapiieil cTemeHH; O0)

BEIYHCIINTE 3HAYeHHe (YHKIHH B TOYKE X .
cmocobaMu:

Brruncienns OpOBOONTE IBYMA

1) mo popmyne Jlarpanixa;
2) o dhopmyne HeroToHA.

f(x) = Vx¥+1 ma orpeske [1; 3,5]c marom #=0,5; x"=2,3.

2. OyHKMs 3a7aHa TaOIUIIeH CBOUX 3HAYCHUI

HajiTH MHOrouYJIeH He BEIIIe IepBOil CTeleHH, allIPOKCHMHPYIOMINI (YHKIHIO 10
MeToy HaHMeHBINHX KBaJpaToB. HailTH 3HaueHHe MHOTOWICHA B TOUKE X =X,.

300pa3nth TOUKH TadMHIEI H TpadhHK aNOpOKCHMHPYIONIET0O MHOTOUNeHa Ha

mn .‘32

OJHOM pHCYHKe. BEIUHCIHTE 3HaUeHHe BeIHYHHEBI [ = %, rae vi=y;i - Pi(x;),

i=0,1,...,n; Pi(x) — aOmpoKCHMHPVIOIIHI MHOTO4YIeH. BenwumHa u OICHIBaeT
OIIM30CTH aNMPOKCHMHPYIOIIETO MHOTOUIeHa K TA0JIHYHOH (DYHKITHH.

OYHKIHA 33]]aHa TaOIHIen:

i 0 1 2 3 4 5

x: 0,1 0,3 0,5 0,7 0,9 1,1
Vi 1,17 1,591 2,031 2,379 2,811 3,14
x,= 0,37.

3. Boruncaute unTerpan no ¢opmyne CUMIICOHA, IPUHAB N = § U OIIEHUTE MOTPEHIHOCTb
MOJYYEHHOTO pe3yabraTa, MOJNb3YsICh CHOCOOOM YABOEHHS IIara BBIYMCICHUS. BbrumcieHus
BBIIIOJIHATH C IIATHI0 3HAKAMU IIOCJIE 3AISATOMN.

J‘B dx
2 \2x3-3x+7

4. Beruncnauts unTerpai mo gopmyne l'aycca npu n = 5. BbruucieHus BBITOTHSITE € MATHIO
3HaYaIIMMU [H(pamMu MOCIe 3arsTomn

J~3 xdx
2 31 7x2-3
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8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTAMHA

1-a nemuss ceccus, Ik3amen
Koumponupyemvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6
Bomnpocsei/3ananus:
1. ChopmynupoBats onpeneaeH s Ui CBOWCTBA
[Tepemennas. OkpecTHOCTb TOUKHU. TOUKa CTyIIEHUS
2. ChopmynupoBarh ONpeaeTIeHIs I CBOWCTBA

@Oynkiusa. CrocoObl 3amanus GyHKIUMH. OCHOBHBIE XapaKTEPUCTHKH (YHKIMH: MOHOTOHHOCTH,
YETHOCTb, ICPUOAUIHOCTH
O6parnas pyskaus. CrnoxHas QyHKIIHS.

3. ChopmynupoBats OnpeneseH s Ui CBOWCTBA

UwucnoBble OCIeIOBaTEIPHOCTH U UX CBOMCTBA. Teopema Beliepmrpacca (6e3 mokazareabcTBa)
4. ChopmynupoBarh ONpeIeTICHIS WU CBOWCTBA

OnHOCTOPOHHUE TIPEAEIIBI.
5. ChopmynupoBats OnpeneseH s Ui CBOWCTBA

beckoneuno masnbie u 6eCKOHEYHO OOJbIINEe (DYHKIIUH.
CpaBHeHHE OECKOHEUHO MAJTBIX.

6. ChopMynupoBaTh ONpeIeSICHUs U CBOMCTBA

[TpousBoaHast; €€ reoMeTpUYeCKHi U PU3NIECKUNA CMBICIL.

CBoiicTBa (QyHKIMI, HEMPEPHIBHBIX Ha oTpe3ke (0/1)
7. CchopmynupoBarhb OnpeieIeHus U CBOICTBa

[Ipumenenne muddepennrana Kk MpuOIMKEHHBIM BEIYUCICHHUSIM. 3a1aua JTUHeapu3aun (PyHKIHH.
8. CchopmynupoBaTh ONpeeIeHNs UIH CBONCTBA

OnpenenéHHbplii UHTETpall KaK MPeAe HHTErPaIbHON CyMMBI
I'eomerprueckuit 1 GU3HUESCKUN CMBICIT ONPENCTEHHOTO HHTETpaja

9. ChopMmynupoBarh ONpeIesIeHUs U CBOMCTBA
Ornpenenurenu BTOPOro U TPETHETO MOPSIAKOB U UX BBIUUCIICHUE
10. ChopmynupoBarh onpeneaeHus Ui CBONCTBA
Omnpenenenne CMEMIaHHOTO TPOU3BENECHUS U €70 TEOMETPUUECKHUM CMBICIT
11. ChopmynupoBaTh ONpeEICHHS WA CBOWCTBA
IToHsiTHE TMHENHOTO POCTPAHCTBA
12. ChopmynupoBarh onpeneaeHus Ui CBOMCTBA
CriocoObI 3a1aHUS U BUJBI YPAaBHEHUH TUIOCKOCTH
13. ChopmynupoBarh onpeneaeHus Ui CBOMCTBA
Marpuua. Buasr matpun
14. ChopmynupoBarh onpeneaeHus Ui CBOMCTBA
[ToHsATHE CHCTEMBI TMHEHHBIX aNreOpandecKix YpaBHEHUH U e peIeHus
15. YMeTh noka3arh yTBEPKICHUSI, TEOPEMBI MU CBOMCTBA, BHIBECTH (DOPMYITHI

[Ipenen ¢pyHKIUN B TOUKE
Cesi3p My pyHKIIMEH, TpeaenoM U OECKOHEUYHO MaJloi BETHYUHON

16. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI
OcHOBHBIE TEOPEMBI O IIpeeIax
17. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI

[lpu3Haku CymIecTBOBaHMS TMPENENIOB: TeopemMa O Tpeaeie IPOMEXYTOYHOH  (YHKIUU
(ToKa3aTeNnbCTBO); TEOpEMa O Tpeiesie MOHOTOHHOM (PyHKITMH

18. YMeTh noKa3arh yTBEPKICHUS, TEOPEMBI U CBOMCTBA, BHIBECTH (DOPMYITHI

Touku pa3pbiBa GyHKIIMU U UX KJIACCH(PHUKALINSA
OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIUAX
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19. YMeTh 10Ka3aTh yTBEPKACHUS, TEOPEMBI HITH CBOICTBA, BBIBECTH (POPMYITBI

[TpounsBoaHast CIOXKHON (QyHKIIMH
[TpousBoanas oOparHoi HyHKIIUH

20. YMeTb oKa3aTh yTBEPXKICHHSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI

HpOPI?;BOI[HBIe BBICHIHUX MMOPAAKOB,; IMPOU3BOAHBIC BHICIIHX IMOPAAKOB OT MApaMCTPUUICCKU 3aJaHHBIX

byHKIHA

21. YMeTh 10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI
OkcrpemyM. HeoOXomumble 1 TOCTaTOYHBIE YCIOBUS CYIIECTBOBAHHS AKCTPEMyMa

22. YMeTh J10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI

HNHTerpupoBanmne 3aMeHON TEpEMEHHOI
HNuTerpupoBanue mo 4acTsim

23. YMeTb 0Ka3aTh yTBEP)KICHHSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI
®opmyna Hetorona-JleiiOuua
24. YMeTb T0Ka3aTh yTBEP)KICHHSI, TECOPEMBI WU CBOMCTBA, BEIBECTH (DOPMYITHI

JInHeHbIe onepanyuu HaJl BEKTOpamMu
JluneitHast 3aBUCUMOCTH BEKTOPOB. PaznoxeHne BekTopa mo 6azucy

25. YMeTh 10Ka3arh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIbI

CBoiCTBA CKaJISIPHOTO MTPOU3BEACHHUA. YCIOBHUE OPTOTOHATIBHOCTH BEKTOPOB
CkansipHO€ TIPOM3BEICHUE B IEKAPTOBBIX KOOPIUHATAX (BBIBOZ (POPMYJIBI)

26. YMeTb T0OKa3aTh yTBEPXKICHHSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI

BbIBOA KaHOHMUYECKUX YpaBHEHMM NpsAMOU. [lepexon k mapaMeTpu4eCcKuM YpaBHEHUAM IPIMOU

27. YMeTb 0Ka3aTh yTBEP)KICHHUSI, TECOPEMBI WU CBOMCTBA, BHIBECTH (DOPMYITHI

Panr marpuiiel. YciaoBre COBMECTHOCTH CUCTEMBI IMHEHHBIX alreOpandecKux ypaBHEHUH (Teopema

Kponexkepa-Kanenim)
28. YMeTh J10Ka3aTh YTBEPKACHUS, TEOPEMBI MIIN CBOMCTBA, BBIBECTU (hOPMYJIBI

Teopema 00 001eM perIeHrn HEOAHOPOTHON CUCTEMBI IMHEWHBIX alreOpandecKuX ypaBHEHUN

29. BEIYUCIUTE

. x' - 3x -2

lim ;

T -1 XT+ x
30. Haiitu 3HaueHne Mpou3BOJHON (QYHKITUH

V= (2x0+2x— 3 ~4x+2) B ToTRE X0 = 1.

31. Beruucnuth npezen (moyib3ysach mpaBuiioM JlomuTass)

. rgx—-x
lim =
=20 X —smx

32. BeurcIuTh UHTETpa

a| =

X - sin xdy

= =t

33. Beruucnuts mionaab GUrypbl, orpaHu4eHHON apadoIioi

y=3- x? unpaoit ¥ =X —3

34. Beryuciuth 00beM Tella, TOTYYSHHOTO TIPH BPAIICHUH KPHUBOM

y=x+1 0<x<2

35. Haiitu oO1iee penieHre OAHOPOIHON CHCTEMBI JIMHEHHBIX alnreOpanyecKux ypaBHeHUN
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[6x, —9x, +21x, —3x, —12x, =0,
1 80— 12x;, + 28x; —4x, —16x; =0,
(20 =305+ T —x, — 4%, =0.

36. Pemnts 3amauy

CocTapHTE YpaEHeHHe IPAMOH ( :14_-"!4:] . IEPIIEHAHKY TAPHOH K
nockoctd (444d; ), ecm 4 =(0.4,5), 4 =(3,-2.1),
4=(456). 4,=(332)

37. Pemnts 3ana4y

BrrmcTHTE MOTYAL BEKTOPHOTO TIPOH3BEICHHA

[3(‘?—!1 2F+E]= ECIH ﬁ=417+_?—k- b =—3F—k,
T= 1 T-2%
2

38. BpluncnuTh onpenennTenb

15325 15323 375127
23735 23735 17417|.
23737 23737 17418

39. HaitTu TouKy nepecedeHust NpsaMou 1 MI0CKOCTH, KOTOPBIE 33/1aHbl YPABHEHUSIMU

X222 el g gr_4y-3:47-0
1 0
40. Pemuth 3agauy
Brrancmuts det( A7) ABT ), ecm
f2 1 -1 f2 8 -5
:1:;2 -1 1 :B=;—3 -1 0
1 0 1 L4 5 3

2-s nemuss ceccust, IK3ameH
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6
Bomnpocsei/3ananus:

41. ChopmynupoBaTh ONMpPEISICHUS UIH CBOHCTBA

Onpenenenre GyHKIUH IBYX MEPEMEHHBIX.
[TonsTre npenena pyHKIUU ABYX EPEMEHHBIX

42. ChopMynrupoBarh ONpeesIeHNs UIu CBOMCTBA

[Tonsatue muddepenupyemoctu. Onpenenenue quddepeninmana GyHKIMA ABYX HePEMEHHbBIX

43. ChopMynrpoBarh ONpenesIeHUs UIu CBOMCTBA
YacTHble MPOU3BOAHBIEC BHICIIUX MOPSIIKOB

44. ChopmynrpoBarh ONpeesIeHUs WU CBOMCTBA
Omnpenenenune 3kcTpeMyma (YHKIUH IBYX MEPEMEHHBIX

45. ChopMynupoBarh ONpeIesIeHUs Ui CBOMCTBA
3amada o0 BRIYHCICHUU 00beMa Tela

46. ChopMynrupoBarh ONpeIesIeHUs U CBOMCTBA

Ornpenenenre KpUBOJIMHEHHOTO HHTETpaja NepBoro poaa
Ornpenenenre KpUBOJIMHEHHOTO HHTETPpajia BTOPOro poja
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47. ChopmynupoBaTh ONPEISICHUS UIH CBONCTBA
CkansipHoe nose. JIMHUY 1 TOBEpXHOCTH YPOBHSI.

48. CchopmynupoBaTh ONpPEISICHUS WIH CBONCTBA
[IpounsBonHas mo HampaBieHuro. [ paareHT

49. CchopmynupoBaTh ONpEISIICHUS WIH CBONCTBA

Yucnosoit psj
[ToHsiTHE YaCTUYHBIX CYMM YHCJIOBOTO psifa

50. ChopmynupoBarh ONpeICICHUS UITH CBOMCTBA
OcTaTo4HbIif YJI€H YUCIOBOTO psija

51. ChopmynupoBarh OnpeIeICHUS UITH CBOMCTBA
[TonsTue cxomserocs psaa

52. ChopmynupoBarh ONpeICICHUS UITH CBOMCTBA
[TonsiTre PyHKIIMOHATBEHOTO PsiAa U €ro 00JACTH CXOAUMOCTH

53. YMeTh JoKa3aTh yTBEPKIACHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
3amada o nuHeapu3auu GyHKIUU ABYX MEPEMEHHBIX

54. YMeTh 1oKa3aTh yTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
@DOopMyITbl YaCTHBIX MPOU3BOAHBIX (DYHKIIHA, 3aJaHHBIX HESIBHO

55. YMeTh noKa3ath yTBEPKICHUS, TEOPEMbI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
WuBapuantHOCTH hopMbl quddepennrana nepBoro mopsaKa

56. YMeTh JoKa3aTh YTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (HOPMYJIIbI
HopmaibHast INIOCKOCTB U KacareabHas MpsiMas K IPOCTPAHCTBEHHON KPUBOU

57. YMeTh noKa3aTh yTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (HOPMYJIIbI

3amaya 0 HAWOONBIIEM W HAWMEHBIIEM 3HAUYCHUSAX (YHKIUU IBYX MEPEMEHHBIX B 3aMKHYTOMN
orpaHHYeHHON 00macTu

58. YMeTb 0Ka3aTh yTBEPKIACHUS, TECOPEMbI MM CBOIMCTBA, BHIBECTH (POPMYITBI
3aMeHa epEMEHHBIX B IBOMHOM HHTErpasie. [lonspHbie KoOpIUHATHI

59. YMeTb 0Ka3aTh yTBEPXKIACHUS, TECOPEMbI MITH CBOIMCTBA, BHIBECTH (POPMYITBI
CBoiicTBa KPUBOJIMHEWHOTO MHTETPaJia BTOPOTO poja

60. YMeTh JoKa3aTh yTBEPKIACHUS, TECOPEMbI MM CBOICTBA, BHIBECTH (POPMYITBI
YcnoBue HE3aBUCUMOCTH KPUBOJIIMHEHHOTO HHTETpajia BTOPOro poja OT MMyTH UHTETPUPOBAHUS.

61. YMeTh J0Ka3aTh yTBEPXKICHUS, TECOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI

CBOICTBA CXOIAIIMXCS YUCTIOBBIX PSIOB
Heo0OxoaumeIii mpru3HaK CXOMUMOCTH YHCIOBBIX PSIIOB

62. YMeTh JoKa3aTh YTBEPKIACHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

[Ipu3HaKu CXOIMMOCTH 3HAKOTIONIOKHUTEIbHBIX YUCIOBBIX PSAOB: MPEIEIbHbII MpU3HAK CPABHEHUS
63. YMeTh JoKa3aTh YTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

[Tpusnak JleiiOHMIIa CXOAUMOCTH 3HAKOTIEPEMEHHBIX YHCIIOBBIX PSJIOB
64. YMeTh JoKa3aTh YTBEPKIACHUS, TEOPEMbI UJIH CBOMCTBA, BBIBECTH (HOPMYJIIbI

Teopema AGens
PaznokeHue OCHOBHBIX JJIEMEHTApHBIX (YHKUMNA B CTENEHHBIE psAAbl (IPUBECTH TMPUMEPHI
Pas3NoKEHHI ¢ BBIBOAOM (OPMYI)

65. CocTaBuTh ypaBHEHUS KacaTeIbHOM MJIOCKOCTA U HOPMAJIbHOW MPSMOi K MOBEPXHOCTH

z=fx"+1? =3 B ToUKE [3;4;77],
66. UccrnenoBarh Ha SKCTpeMyM (YHKIIHUIO

f(\'.}‘}z—\'l + Xy — }‘2 —9y+6x—-35

67. OnpenenuTh HauOOJIbINIEEe U HAUMEHBIIIEe 3HAYCHUST QYHKIIUN
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= Jr)2 —X-y+X+V E obnacta ¥ <0, y=0 x+y=3

68. BerunciuTh TBOWHON MHTETPAJ IO MPSMOYTOJIBHOM 001acTu

[[(x+ v)dxdv. 0<x<L1<y <2
(D)
69. Pemnts 3amauy

1
1+x°

X 1
Iokazare, [ro empakenHe — v+ ( ——+In )k Gymer
y x

nonsem gHbdepermatom HekoTopol dveknueE. BoccTaHoEHTE

3TV GVHKIHO € OMOIIBI KPHEOIHHSHHOIO HHTEIPaTa ETOPOro

poga.

70. UccnenoBarh Ha aOCOMIOTHYIO U YCIIOBHYIO CXOIUMOCTD P

L[

(-1 sing .
71. Paznoxuts B paa Oypbe GpyHKIUIO

]'—.\; ecm — T <x=0)

f(-\')=l

0, ecmn 0<x<m

72. UccnenoBarh Ha aOCOMIOTHYIO U YCIIOBHYIO CXOIUMOCTD P

Haiit 065acTh CXOMUMOCTH CTETICHHOTO Psiaa
= 4 x+1)"
22—

PR

3-a nemuss ceccusi, IK3ameH
Koumponupyemwvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 OIIK-1.5 OIIK-1.6
Bomnpocsei/3ananus:
73. ChopMyarpoBaTh ONpeACTICHUS WIN CBOUCTBA
Huddepennnanbapie ypaBHEHHUS IEPBOTO mMopsiaka. [loHsTHE 00IIero 1 9acTHOTO PEIICHUIA
74. ChopMynrpoBaTh ONpEeIICHUs WA CBOMCTBA
Huddepennnanbapie ypaBHEHHUS IEPBOTO Mopsiaka. 3amada Ko
75. ChopMyarpoBaTh ONpeAETICHUS WIN CBOUCTBA
Huddepennnanbapie ypaBHEHHS BTOPOTO mopsiaka. [loHsTHEe 00Iero 1 4acTHOTO PeIIeHU
76. ChopMyarpoBaTh ONpeACTICHUS WIN CBOUCTBA
Juddepenunanbapie ypaBHEHHUS BTOPOTO mopsiaka. 3amada Ko
77. ChopMyarpoBaTh ONpEACTICHUS WIN CBOWCTBA
[TonsiTHEe HOpMaTBLHON CUCTEMBI IMHEHHBIX YPABHEHUI MTEPBOTO MOPSIKa
78. YMeTh J0Ka3aTh YTBEPKIACHUS, TECOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI
VYpaBHeHHUs ¢ pa3AENSIOUUMUCS IepeMEeHHbIMU. MeTo1 HHTerpupoBaHUs
79. YMeTh JOKa3aTh YTBEPKICHUS, TCOPEMbI MITH CBOICTBA, BHIBECTH (POPMYITBI
OnHopoaHbie ypaBHEHHS. MeTOl MHTETpUPOBAHUS
80. YMeThb 10Ka3aTh YTBEPHKICHHS, TEOPEMbI WJIM CBOMCTBA, BHIBECTH (DOPMYIIBI
JIuneitnple ypaBHEeHHs. MeTOJ MHTETPUPOBAHUS
81. YMeThb 10Ka3aTh yTBEPIKICHHSI, TEOPEMbI UM CBOWCTBA, BHIBECTH (DOPMYIIBI
VYpaBHenus bepuynnu. Meron UHTErpUpOBaHUS
82. YMeTb 10Ka3aTh YTBEPKICHHSI, TEOPEMbI WJIM CBOMCTBA, BHIBECTH (DOPMYIIBI
VYpaBHeHus B ONHBIX Auddepennnanax. Meron uHTerpupoBaHus
83. YMeTb 10Ka3aTh YTBEPHKICHHS, TEOPEMbI UM CBOMCTBA, BHIBECTH (DOPMYIIBI
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VYpaBHeHuUsI, JOMyCKaIOL1e MOHMKEeHNE opsaKa. MeToabsl HHTErpUpOBaHUS
84. YMeTb 10Ka3aTh YTBEPHKICHHSI, TEOPEMbI WM CBOMCTBA, BHIBECTH (DOPMYIIBI
[TonsiTHe TMHEHHOW 3aBUCUMOCTH M HE3aBUCUMOCTH cucTeMbl pyHKImii. Onpenenurens BpoHckoro
85. YMeTb 10Ka3aTh YTBEPKICHHS, TEOPEMbI UJIH CBOMCTBA, BHIBECTH (DOPMYIIBI
Teopema o cTpykType oOIIero penieHus OJHOPOIHOTO JIMHEHHOTO au(depeHITnaTIbHOTO YPaBHEHUS
BTOPOTO MOpPsIKA
86. YMeTh 10Ka3aTh YTBEPIKIAEHUS, TEOPEMBI UIIH CBOMCTBA, BBIBECTH (hOPMYJIIbI
Teopema o cTpyKkType o0OIIero pemeHusi HEOAHOPOJHOro JIMHEHHOro auddepeHInanbHOro
YpaBHEHUA BTOPOTO IOPsLAKa
87. YMeTb 10Ka3aTh YTBEPKICHHSI, TEOPEMbI WJIH CBOWCTBA, BHIBECTH (DOPMYIIBI
Meton penieHust JIMHEHHOTO OAHOPOAHOIO JHMHEWHOTO AUQPQEpEeHLINaTLHOIO YPaBHEHUS BTOPOTO
MOPsI/IKa C TIOCTOSTHHBIMU KO3 durmeHTamMu
88. YMeTh n0Ka3aTh YTBEPIKIEHUS, TEOPEMBI UJIH CBOMCTBA, BBIBECTH (hOPMYJIIbI

Mertop permieHus JMHEHHOTO HEOJHOPOAHOTO JIMHEHHOTO qu(QepeHINaTIbHOTO YpaBHEHHS BTOPOTO
MOPS/IKA C TIOCTOSSHHBIMU K03(h(pULIMEeHTaMu C MTPaBOi YaCThIO CIIEIIMATBHOTO BHIA

89. YMeTb 10Ka3aTh YTBEPKICHHS, TEOPEMbI WJIM CBOMCTBA, BHIBECTH (DOPMYIIBI
HNuTerpupoBanre HOpMaIbHBIX CUCTEM JJMHEUHBIX YPAaBHEHUN BTOPOTO MOPSIKa
90. Haiitu oOmiee pentenue auddepeHnnanbHoro ypaBHeHUS

(o + x| dx+( .1'—.\':.1'_] dv=0.

91. Pemnte 3amauy

Brraucmure In 10 ¢ Tousocteio ¢ =0,0001,

BOCTIONB30BABIIHCH PA3TOKEHHEM B CTEIIEHHOH paT
COOTBETCTEYIOIIHM 00pazoM moaobpadHol dVHKITHE

92. Pemuts nuddepeHmansHoe ypaBHeHUE
Yars(y +lnx)dv=0
x :

93. Pemnts 3anauy Kommn

xy+y—e =0, (1)=2

9. MaTepuaibHO-TeXHHYECKOE H Y4eOHO-MeTOAUYeCKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEIbHON Y4eOHOH JTUTEPaTypPbl

Ocnoenas rumepamypa

1. Manko IT.E. Beicuias MaTemMaTHka B ympakHEHUsX 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", 2003. - 416 - 5-329-00327-X. - TekcT: HEMOCPEACTBEHHBIH.

2. Jlanko I1.E. Beicmiast maremarvka B ynpaxHeHUsAX W 3amadax. B 2-x 4. Y. 1: Y4eb. mocobue
st By3oB. / [1LE. Jlaako, A.T'. [TomoB, T.fl. KoskeBHuKOBA. - 6-¢ u3A. - M3narensckuii gjom "OHUKC
"21 Bek", 2006. - 304 - 5-488-00714-8. - TeKkcT: HEMOCPEICTBEHHBIH.

3. Iucemennsrii J[.T. Koncmekr nekuuii mo Beicmield Matemaruke: [lommerii xkype / J.T.
IIuceMmenHsplii. - 3-e u3a. - M3parensctBo Alipuc-nipecc, 2005. - 608 - 5-8112-1093-0. - Tekcr:
HEIOCPEACTBECHHBIN.

Jlononnumenvuas numepamypa
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1. [Tuckynos H.C. uddepenunanbHoe 1 UHTErpaabHOE UCUUCIIEHUS: Yueb. 1 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. uddepennmanpbHoe U HHTErPpAIbHOE UCUYHUCIICHH: YUuel. s BTy30B. B 2-x
1. T.1. / H.C. TluckynoB. - wu3n. crepeor. - UznmarensctBo UHTerpan-Ilpecc, 2001. - 416 -
5-89602-012-0 (1.1). - TekcT: HEMOCPEICTBEHHBIN.

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

IIpogheccuonanvruvie 6azvi Oanubix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://www.iprbookshop.ru/ - Onnaitn 6ubaroTeka
2. https://techlibrary.ru/ - DnekTpoHHas TeXHHYECKass OMOINOTEKA

9.3. [IporpaMmmHoe o0ecnieyeHre 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-CIPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue U TEXHUYECKHE CPeACTBA 00yUeHUs

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

10. MeTonunyeckue ykazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

OcBoenne oOydaromuMcs y4eOHOM JUCHUIUIMHBI «Maremaruka» MpeanojaraeT H3y4eHue
MaTepuajioB JUCHMIUIMHBI Ha ayIUTOPHBIX 3aHATUSAX U B XOJE CAMOCTOSTEIbHOW pPalOoTHI.
AyIUTOpHBIC 3aHATHS TPOXOIAT B (OpME JEKIMA W TPAKTUYCCKHX 3aHATHH. CamMocCTosTeIbHas
paboTa BKJIIOYAET Pa3HOOOPa3HBIM KOMIUIEKC BUIOB M (OpM pabOThI 00yJarOITHUXCS.
CamocrositenpHast paborta ctyaeHToB (CPC) mo3BosisieT mpeIMEeTHO BBIPAOOTaTh aHAJIMTHYECKHE
HABbIKM, OOECMEUNTh MOHMMAaHHUE TEOPUU U MPAKTHKH, 00Jieeé OCO3HAHHO OTHOCUTHCS K YPOBHIO
coert mpodeccuonanpHON TOArOoTOBKH. CPC CcrmocoOCTBYeT pa3BUTHIO WX MBICIHTEIBHON
NesITeIbHOCTH, OOECIeYMBAaeT YCBOEHHE OIPENEJICHHOr0 yuyeOHOro Mmarepuana U IMpeloCTaBiseT
HEOOXOMMYIO TOATOTOBKY JUIsl pPEHICHHS KOHKPETHBIX MPAKTUYECKUX 3a/ad, BXOAAIIUX B HX
oynymue npodeccuonanbabie o0si3anHocTi. 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 IJIAHOM M CIIUCKOM PEKOMEHIyeMOM
JUTEepaTypbl, HEOOXOAUMO H3YyUUTh TEMY TaK, YTOOBI MO KaK-IOMY M3 MPEIJIOKEHHBIX BOIPOCOB
CTYJIEHT MOT JIaTh pa3BEpPHYTHII, 0OCTOSITETLHBINA OTBET.
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BueaynuropHas camocTosiTesibHas paboTa CTyACHTOB BKIIIOUAET:

- Pabota HaJ KOHCTIEKTOM JIEKIHH

- [lonroToBka k MpakTUYECKOMY 3aHITHIO

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

- [lonGop, u3yueHue, aHaiau3 1 KOHCIEKTHPOBaHHE PEKOMEHA0BAHHOM JTUTEpaTyphl

- CamocTosITeNnbHOE U3YUeHHE OTIIEIbHBIX T€M, aparpadon

- [TonroroBka k 3K3amMeHy

Jljig ycrienmHoro 0CBOeHMs y4eOHOM TUCIUIUIMHBI U JOCTHKEHUS TIOCTABJICHHBIX 11eJiell He0OX0AuMO
BHHMATEJILHO 03HAKOMHUTBHCS C HACTOSAIIEH pabouel mporpaMMoi yueOHO# nucuurinHbl. Ee MoxeT
MPEJICTaBUTh TperoiaBaTeslb Ha BBOJHOW JEKIUU WK OOy4arolMics CaMOCTOSATEIbHO UCIOIb3YEeT
nH(popmaruio Ha opunraabHoM MHTEpHET-CcaiiTe YHUBEpCUTETA.

Cnenyer oOpaTuTh BHMMAaHHE Ha CIHMCOK OCHOBHOM U JOMOJHUTEIBHOW JUTEPaTyphl, KOTOpas
UMeeTcsl B dJIeKTpoHHOUW OmbnmoreuHoit cucteme [PRBooks, Ha mpemmaraemple mperomaBareinemMm
pecypcsl HHGOPMAIIMOHHOTEIEKOMMYHHUKAIIMOHHOM ceTi VHTepHeT. DTa nndopmanus HeoOxoanuma
JUTSI CAMOCTOSTEITLHOM paboThl 00y4JaroIIerocs.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIMW, TMpPEe3eHTalluid, BHAECO- M ayguoOMarepuajioB B  AJIEKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUMOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHUS
MoAOUpPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThIBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLITUXCS.
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