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 15 mast 2026 T.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
ECTECTBEHHBIE HAYKH U HTHOOPMATHUKA

«b1.0.14.03 BBICIIASI MATEMATHUKA»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.02 3emieycTpoicTBO M KaacTpbl

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

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX eIUHUALIAX: 6 3.€.
B aKaJIeMUYECKUX yacax: 216 ak.4.

Mocksa, 2026
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Pa3padoruukmu:

[Tpodeccop kadenpsr Beicueit matemaTuk, 1.H., npodeccop
Heiiman 10. M.

[Tpodeccop kadenpsr Beicuieit MmaTemMaTnku, A.T.H., JOLEHT
Cyraunosa JI. C.

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

CormnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE ara, IIPOTOKOJ
Ne | [Togpaznenenue DUO Busa Jlata, np
JIALIO (Ipu HaNMUYUN)
1 ¢akynsrer [Ipencenarenn Boponriosa A. A. Paccmorpeno | 25.11.2025, Ne
YnpasiieHus YUYCHOTO COBETA 8-2025
TEPPUTOPHUSIMU tbakynsTera
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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
nu HBHGHHﬁ; OBJIAACHHUC HaBbBIKaAMU HpI/IMeHeHI/I}I CTaHI[apTHI:IX MATCMATHUYCCKHUX MO,Z[GJ'IGI\/JI nu
METO-JI0B B MTPO(HECCUOHATBHOM NesITeTbHOCTH.

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

- ¢opMupoBaHUE MOHATHUMHOIrO ammapara W MPeICTaBICHUH O COBPEMEHHBIX MaTeMaTHYeCKHX
MeToaxX, MPUMEHSEMbIX IIPU pPelIeHuU NpodeCCHOHANBHBIX 3a/1ay;

- OCBOEHHE HAaBBIKOB HCIOJIb30BaHMUS MaTEeMaTHYeCKOro ammapara: Mpeelsibl, MpPOU3-BOAHBIE,
MHTETpabl, psaasl, M QepeHnaibHble ypaBHEHUS;

- MOJy4YeHHE KOMIIETEHIMH B OOJacTH NPUMEHEHHsS MaTeMaTHYECKOro ammapara JJisl perieHHs
MPAKTUYECKUX 3a7jad MPO(EeCCHOHATIbHONW AEITETbHOCTH, a TaKKe MOCTPOCHUS MaTeMaTHYeCKUX
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,
MaTeMaTU4YECKOr0 aHajlh3a, BIOOpa ONTUMAIbHOTO BapHaHTa ISl KOHKPETHBIX YCJIOBHM MpHU
CO3/IaHUU 3eMJICYCTPOUTENILHOM U KaJaCTPOBOIl IOKyMEHTallUU

3name:

OIIK-1.1/311 Metoasl MaTeMaTHYECKOr0 MOJAEIHPOBAHUS U aHAIIM3a, IPUMEHIEMbIE B
3eMJICYCTPONCTBE U KaJacTpax HEABMXKUMOCTH

OIIK-1.1/383 OcHOBHBIE MaTEMATHYECKHE H €CTECTBEHHBIE METOALI, IO3BOJISIOIIIE
pemars npodeCcCHOHANIBHBIE 3a/1a91

Ymemes:

OIIK-1.1/¥Ym1 Hcmonb3oBaTh €CTECTBEHHO-HAYYHBIE W WH)KCHEPHBIC 3HAHHS JJIA
ONTHUMHU3AINH 3eMJICYCTPOUTEIBHBIX MPOLIECCOB

OIIK-1.1/YM2 BrpisBUTH mepedYeHb TOAXOMAIIUX JJI PEHICHUS KOHKPETHOW 3amaduu
METOJIOB MaTeMaTHYECKOW MHTEPIPETAIINH Tpoliecca

Braoems:

OIIK-1.1/HB1 HaBbikoM BBIOOpa HaMIy4ILIEr0 METO/A MOJCIMPOBAHHS M pacyera IMpH
pa3zpaboTKe 3eMIICyCTPOUTEIHLHON U KaJaCTPOBOUN TOKYMEHTAIIUU

OIIK-1.1/HB3 HaBelkaMH cO3aHHS MaTEMAaTHYECKUX MOMENEH, MO3BOJISIOIINX
HAJICNTUTh paccMaTpPUBAeMblii OOBEKT HEOOXOIMMBIMH CBOWCTBAMU OpHUTHHANA, IS
OTJIaJKU MPOLIETYPHI PELICHUS 3a1a4u

OIIK-1.2 HUcnone3yeT (dhyHIaMEHTaIbHBIC 3HAHUSA B MPO(ECCHOHAIBHON IEATEIBHOCTH IS

pEIIeHUsT KOHKPETHBIX 3a71a4d B 3¢MJICYCTPONCTBE M KaJacTpax
3name:
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OIIK-1.2/3u1 ®yHnameHTanbHBIE  KOHLENIMM W TEOPUHM, TNPUMEHHUMBIE B
3eMJICYCTPONCTBE U KaJacTpax HEABMXKUMOCTH

OIIK-1.2/382 O cBsa3u reone3un ¢ (QyHAaMEHTAIBHBIMU HayKaMH, Ha KOTOpHIE
ONMPAETCS BECh €€ MHCTPYMEHTapHi

Ymems:

OIIK-1.2/¥Ym1  WnTerpupoBarh HaydHble 3HaHUS Il PEIICHUS  peajbHBIX
npodeccroHaNbHBIX 3a]1a4

OIIK-1.2/¥YM2 OnucaTh ¢ UCTOIB30BAHUEM MaTEMaTHYECKOTO arapara MmpOUCXOISIINe
TIPOIIECCHI
Braoems:

OIIK-1.2/HBl HaBbikoM 3(¢EKTHBHOIO MPUMEHEHHs HAyYHOTO TOTeHLUAaNa s
YAyUIICHHUS KaueCTBa 3eMJICYCTPOUTEIBHBIX U KaJaCTPOBBIX MPOLIETYP

OIIK-1.2/HB2 OCHOBHBIM MaTeMaTHYECKUM aIllapaToM Ui PELIeHHs 3aj1a4 reoie3un

OIIK-1.3 AnHanu3upyeT NPUYMHBI CHUKEHHS KauyecTBAa TEXHOJOTMYECKHUX IMPOLECCOB HU
npemnaraetT A(OQEeKTUBHBIE CMOCOOBI TOBBIINICHUS KadyecTBa MPOM3BOJICTBA pPabOT mpu
BBITIOJTHEHUH PA3JIMYHBIX TEXHOJIOTMYECKHX OMNepaluid B 3eMJIEyCTPOMCTBE M KaJgacTpe C
Y4ETOM OTEYECTBEHHOTO0 M 3apyO0eXHOr0 OINBITOB C NPUMEHEHHEM TIeOMH()OPMALMOHHBIX
cucteM, UHGOPMAIIMOHHO-TEJICKOMMYHHUKAIIMOHHBIX  TEXHOJOTHH,  JiellaeT  pacdeThbl
MOCTPOCHUI

3name:

OIIK-1.3/311 OrtevyecTBeHHBIH M MEXIYHAPOAHBIM OIBIT MOBBIIICHUS KayecTBa
3eMJICyCTPOUTENBHBIX M KaJaCTPOBBIX paboOT

OIIK-1.3/313 Anmapar, npuMeHseMbIi 7151 OMMCAHUS U3MEHEHHsSI 00BEKTa C TeYeHUEM
BPEMEHU

Ymems:

OIIK-1.3/¥YMm1 JlmarHocTupoBaTh NPUYMUHBI YXYAIMICHUS] TEXHOJIOTHYECKOTO MPOIEcca U
paccUMTHIBaTh BAPUAHTHI UCTIPABICHUN

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

Braoemy:

OIIK-1.3/HB1 HaBsikom BHenpenusi coBpeMeHHbIX [ MIC-texnonoruii 1 UKT-permenuit
JUIsl aBTOMATU3allUd W MOBBILIEHUS TOYHOCTH 3€MJIEYCTPOUTENIBHBIX U KaJacCTPOBBIX
onepauun

OIIK-1.3/HB2 CriocoOHOCTBhIO MHTEPIPETUPOBATHh MOJYYCHHBIC YHMCICHHBIC 3HAUYCHUS
XapaKTEePUCTUK, OTPAXKAIOUINX U3MEHEHUE 00bEKTa C TEUEHHUEM BPEMEHHU

OIIK-1.4 JleMOHCTpHpYET HaBBIKM HCIOJb30BAHUSI COBPEMEHHBIX MHCTPYMEHTOB U METOIOB
BBITIOJTHEHHSI KOMILJIEKCAa pabOT MO BHYTPHUXO3SHCTBEHHOMY 3E€MJICYCTPOWCTBY M KOHTPOJIIO
MIPOEKTOB, CBSI3aHHBIX C OCJIOKHEHUSIMH, BOZHUKAIOIIMMU TIPU TPOU3BOACTBE paboT

3name:

OIIK-1.4/3u1 CoBpeMeHHBIE HWHCTPYMEHTHI U TEXHOJOTUH, TIPUMEHSIEMbIE B
3eMJICYCTPONCTBE U KOHTPOJIE KaJaCTPOBBIX IPOEKTOB

OIIK-1.4/312 CoBpeMeHHBIE TOCTHKCHUS MaTEMATUKH
Ymemu:

OIIK-1.4/¥YMm1 CrpaBisiTbCsl ¢ TEXHUYECKUMHU CIOKHOCTSIMU U YCTPAHATH MPETATCTBUSL
B IIPOM3BO/ICTBEHHOM JI€ATENBHOCTU

OIIK-1.4/¥YM2 Hcnonp30BaTh CHENHMATM3UPOBAHHYIO JIUTEPATypy s PELICHHS
npodecCHOHANBHBIX 3a1a4d

Braoems:

OIIK-1.4/HBl HaBbikoM OBICTPOTO pearupoBaHUS W OMNEPATUBHOTO YCTPAHCHUS
OCJIO)KHEHUH MPY BHITIOTHEHUH 3€MJICYCTPOUTEIBHBIX U KOHTPOJBHBIX 337124
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OIIK-1.4/HB2 Crenmanu3upoBaHHON Hay4YHOM, IIPOU3BOICTBECHHOU 51
npodecCuOHABHON TEPMUHOIOTHEH

OIIK-1.4/HB3 CrniocoOHOCTBIO HCIHOJIB30BaTh COBPEMEHHBIC HAay4HbIE pa3paOOTKU s
aHaJM3a MPOUCXOJSIIUX MTPOIECCOB M KAYeCTBEHHON OLIEHKHU MPOBEJCHHBIX paboOT

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmmaa (Moxyns) B1.0.14.03 «Beicmias maremardka» OTHOCHTCS K 0O0sI3aTEIBHOM YacTH
o0OpazoBaTebHOM MPOTpaMMBbl U U3ydaeTcs B cemectpe(ax): 1, 2.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEHICHMIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycmoTpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

2
<
=
A A w ) 5 S
s 15 [E|E 1€ | 8
g g = o o o
= b= < g = g
o8 Al 2|le|ES =
[Mepuon gE|lg=|e 2|2 8|5 3 s 34
HESIEHEEEE I
00y4eHns EE|lel|EZ|lo Elg E|l T E
s |3 |8 |E |8 =\
= |2 |E |2 |3 i
© (O 5 < S g
o O l:f é‘?‘ fa] o
O 2.
=
3auer ¢
1 cemectp 108 | 3 | 36 | 36 | 36 .
OLIEHKOM
DK3aMeH
2 ceMecTp 108 | 3 34 | 34| 4
(36)
Bcero 216 | 6 | 70 | 70 | 40 36

5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILIMHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINHA HE YKa3bIBAIOTCS)

s |3 o
()
= S S A W
= = O g = =
= = < E T am
ElE | S (2828
E = S -
8| o | E|SE2
HaumeHnoBanue pasnena, TeMbl b 2 2128 =
= | 5|8 |5°Z23
| 2|5 |22E%
s | = | & |gEE2
o = E Q9 |[E5 a8
= g % e |E 8 &5 &
(] ~ < E < > P o
Q [5) o < E 3 8 a,
m = = O |E3d acr
Pa3nen 1. Beenenne B 26 6| 10| 10| OIIK-1.1
MaTeMaTU4eCKHi aHaIu3 OIIK-1.2
Tema 1.1. ®yHKIMYM OHOMN 5 1 2 2| OIIK-1.3
HIEPEMEHHOMN OIlK-1.4
Tema 1.2. [Ipenenst 10 2 4 4
Tema 1.3. Knaccuduxanus 6 2 2 2
0ECKOHCUHO MaJIbIX BEJIMYUH
Tema 1.4. HenpepbIBHOCTD 5 1 2 2
byHKIHA
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Paznen 2. ludpepenunanbHoe 31| 11| 10| 10| OIIK-1.1
HCYHC/IeHHe (PYHKIHMU OHOMI OIIK-1.2
AeHCTBUTEIbHOI NepeMeHHOH OIIK-1.3
Tema 2.1. TlpousBoanas u 10 4 4 2| OIIK-1.4
muddepennman

Tema 2.2. [IpousBoaHbie U 4 2 1 1
muddepeHnmranbl BEICIIAX

MOPSIKOB

Tema 2.3. OcHOBHBIE TEOPEMBI O 3 1 1 1
muddepeHIupyemMbIX QyHKIHAX

Tema 2.4. ®opmyna Teitnopa 4 1 1 2

Tema 2.5. UcciienoBanue 10 3 3 4

(byHKIHUNA METOIaMH

muddepeHnanTbHOr0 UCUUCIICHUS

Pa3gen 3. UnTerpanbHoe 511 19( 16| 16| OIIK-1.1
HCYHC/IeHHe (PYHKIHMU OTHOMI OIIK-1.2
nepeMeHHOM OIIK-1.3
Tema 3.1. TlepBoo6pasHas u 6| 2| 2| 2|OIK-14
HeolpeAeeHHbIA HHTEeTpal

Tema 3.2. OCHOBHBIE METOBI 16 6 4 6
MHTETPUPOBAHUS

Tema 3.3. OnpeneneHHbINA 6 3 1 2

MHTETpaJl U €r0 CBOMCTBA

Tema 3.4. Beruucnenue 7 2 3 2
OTIpe/IeICHHOTO UHTerpasia

Tema 3.5. HecobcTBennbie 6 2 2 2
MHTETPaJbl

Tema 3.6. ['eomeTpuueckue 10 4 4 2
MIPUIIOKEHUS OTIPEIETICHHOTO

MHTErpaia

Pa3gen 4. Bektopnas anredopan | 35 18| 17 OIIK-1.1
aHAJIUTHYECKas reoMeTpus OIIK-1.2
Tema 4.1. Bextopsl 41 21 2 OIIK-1.3
Tema 4.2. CkanspHoe 4l 2] 2 OIIK-1.4
MIPOM3BE/IEHUE BEKTOPOB

Tema 4.3. BexropHoe 4 2 2

MIPOM3BE/IEHUE BEKTOPOB

Tema 4.4. CmemanHoe 4 2 2

MIPOM3BE/IEHUE BEKTOPOB

Tema 4.5. Kanonnueckue 4 2 2

YpaBHEHHUSI KPUBBIX BTOPOTO

nopsIKa

Tema 4.6. [InockocTh 7 4 3

Tewma 4.7. [Ipsamasi B mpoCTpaHCTBE 8 4 4

Pa3nen 5. DineMeHTHI TUHEHHOU 371 16| 17 4| OIIK-1.1
aare0pbl OIIK-1.2
Tema 5.1. Marpuusl 4 2 2 OIIK-1.3
Tema 5.2. Onpenenurenu 4 2 2 OIIK-1.4
Tema 5.3. ba3zucHslii MUHOp U 4 2 2

paHT MaTpPHUIIbI

Tema 5.4. OGparHas marpuna 4 2 2
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Tema 5.5. JIuneiineie 6 2 4
MPOCTPaHCTBA

Tema 5.6. CucTeMbl TUHEHHBIX 15 6 5 4
anreOpanvdecKnx ypaBHEHUH

(CJIAY)

Hroro 180 70| 70| 40

5.2. Conep:kanue pa3aesioB, TeM JUCHHUILUIMH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pazoen 1. Beeoenue ¢ mamemamuueckuii anaius

Tema 1.1. @yHxyuu 00HOU nepemeHHOU

1.1. Onpenenenue 1 criocoObl 3a1aHUs PYHKITUH
1.2. OcHOBHBIE CBOWCTBA (PyHKIIMIA
1.3. Knaccudukarus QpyHKImii

Tema 1.2. Ilpedenvi

2.1. OcHOBHBIE ONpEENECHUS

2.2. Teopemsbl 00 apupMETUIECKUX CBOWCTBAX MPEIEIOB

2.3. TeopeMmsl 0 CcyI1ECTBOBAaHUU IPEAEIIOB

2.4. IlepBblil 3aMeuaTeNbHbIN Ipeaes

2.5. Onpenenenue npejaesia YuciI0BOM MOCIEI0BATEIbHOCTH
2.6. Teopema BeiiepmTpacca u BTOpoii 3aMe4aTebHbIN Npeaes

Tema 1.3. Knaccugpuxayus 6eckoneuHo Maivlx 6eiutuH

3.1. CpaBHEeHHE OECKOHEUHO MAaJTbIX
3.2. DKBUBaJIECHTHBIE 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 HEMTPEPHIBHBIX (PYHKITUIX

4.4. CpoiicTBa (pyHKITHI, HEIPEPHIBHBIX HA OTPE3KE

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KontpomnsHnas padota

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

Tema 2.1. Ilpoussoonas u ougpepenyuan

1.1. Onpenenenune npou3BoJHON

1.2. Iuddepenuupyemocts u auddepenunan

1.3. OcHoBHBIE IpaBUiIa JUPPEpEeHIMPOBAHUSL

1.4. IIpon3BoaHBIC HESABHO U ApAMETPUUECKH 3aJaHHON (PyHKITHIA
1.5. JIuneapuzauus GyHKUIUH
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Tema 2.2. Ilpouszsoousie u ouppepenyuanst 8bicuiux nopsoKos

2.1. IIpou3BoJHbBIE BHICIIUX MOPSIKOB
2.2.  Juddepenmmansl BEICIINX MOPSIAKOB
2.3. HMuBapua"THOCTH popMbl nuddepeHimara

Tema 2.3. OcHogHbie meopembl 0 Ouppepenyupyemvix QyHKYUsxX

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 MHOTOUJIEHA
4.2. ®opmyna Teiinopa 1y mpOU3BOIBHON (QYHKITUH

Tema 2.5. Hccnedosanue gpynxyuti memooamu oughghepeHyuanrbHo20 ucHucieHus

5.1. MoHOTOHHOCTB (DyHKITHIA

5.2. DKcTpeMyMbl (PyHKITUI

5.3. BBIYKJI0CTh, BOTHYTOCTh, TOUKH Tiepernda rpaduka GyHKITUN

5.4. AcumnToTsl rpaduka GyHKITUN

5.5. O0mas cxema uccieIoBaHus U TOCTPOeHUS Tpaduka GyHKITUN

5.6. 3amadya 0 HauOOIBIIIEM U HAMMEHBIIIEM 3HAaYCHUH (PYHKITUH HA OTPE3KE

Texymui KOHTPOJIb

Bun (popma) konTpoOms

KonTponbhas pabota

Pazoen 3. Humezpanvnoe ucuucienue lyHKyuu 00HOI nepemeHHol

Tema 3.1. Ilepsoobpasnas u HeonpedenenHbvlll UHMeZPall

1.1. OcHOBHEBIE TOHATHS
1.2. CgoiicTBa HEONPEIETCHHOTO HHTErpasIa
1.3. Tabnuiia OCHOBHBIX HHTETPAJIOB

Tema 3.2. OcHogHble Memoobl UHMEeZPUPOBAHUSL

2.1. HenocpeaCcTBEHHOE MHTETPUPOBAHUE

2.2. Metop 3aMeHbI IEPEMEHHOU

2.3. ®opmyiia UHTETPUPOBAHHUS IO YACTIM

2.4. O6mume CBeICHHS O PAIMOHATBHBIX (DYHKITHAX

2.5. aTerpupoBanre MpOCTEHINX anredpandecKux aApooei
2.6. aTerpupoBanue parioHAIBHBIX IpOOei

2.7. NaTerpupoBanue (GyHKIHMHA, palliOHATBHBIX OTHOCUTEIILHO CHHYCA M KOCHHYCa

2.8. aTerpupoBanre HEKOTOPHIX UPPATMOHATBHBIX (DyHKITHMA

Ne 000004436
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Tema 3.3. Onpeoenennbiii unmezpan u e2o c80UCmed

3.1. OnpeneneHHbll HHTErPAJ KaK Mpeesl MHTETPaJIbHOW CYMMBbI
3.2. 'eomeTpuyecKkuii CMBICI ONPEAEICHHOIO NHTETpala
3.3. OCHOBHBIE CBOKCTBA OMPEICTICHHOTO HHTErpasia

Tema 3.4. Boiuucnenue onpedenenno2o unmezpand

4.1. ®opmyna Herotona-Jleiibauia
4.2. 3amMeHa NEpEMEHHOM B ONIPEACICHHOM UHTErpajie
4.3. aTerpupoBaHue Mo 4acTsiM

4.4. laTerpupoBaHre YETHBIX M HEUCTHBIX (PYHKIIMI HA CAMMETPHUYHBIX OTPE3KaX

Tema 3.5. Hecobcmeennvie unmezpavl

5.1. MHTerpansl ¢ 6€CKOHEUHBIMHU MTPEIETaMH
5.2. lHTerpaibl OT HEOTPAHUYECHHBIX (PYHKITHHA

Tema 3.6. ' eomempuyeckue npunodicerus OnpeoeireHHo20 uHmezpand

6.1. Brrunciienue miomaay B NpsIMOYTOJIbHBIX KOOpJIMHATAX

6.2. [Imonaap KpUBOJIMHEHHOTO CEKTOPA B MOJSAPHBIX KOOPAUHATAX
6.3. lnmuHa q1yru KpuBOM

6.4. O6beM Tena

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

TecTtupoBanue

KonTponbhas pabota

Pazoen 4. Bekmopnasa anzedpa u ananumuyecKkas 2e0Mempusi

Tema 4.1. Bexmopeul

1.1. OcHOBHBIE TOHATHS

1.2. JIuHeiiHbIe Onepaluy HaJl BEKTOpaMHu

1.3. JIuneitHas 3aBUCUMOCTh BEKTOPOB. Pa3noxxeHnue BekTopa mno 6aszucy
1.4. Cucrema KoOpaAHHAT

1.5. IIpoekuus BEKTOpa HA OCh

1.6. [IpencraBneHue BEKTOPOB B JEKAPTOBOM CUCTEME KOOPJUHAT

Tema 4.2. CranapHnoe npouseedenue 6eKmopos

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

Tema 4.3. Bexmoprnoe npouzeedeHue 6eKmopos

3.1. Onpenenutenu BTOPOro U TPETHETO MOPSIIKOB
3.2. OnpeneneHue BEKTOPHOTO MPOU3BEICHUS U €0 CBOMCTBA
3.3. BexTopHO€ ITpOU3BEIEHUE B IEKAPTOBBIX KOOPANHATAaX

Ne 000004436
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Tema 4.4. Cmewannoe npouszeedenue 6eKmopos

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

Tema 4.5. Kanonuueckue ypasHenusi Kpugblx 6mopo2o nopsaoxa

5.1. Onnunce
5.2. 'mnepbona
5.3. [Tapabomna

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. llpamas 6 npocmpancmee

7.1. Crioco0bl 3a1aHus IPSIMON B IPOCTPAHCTBE

7.2. B3auMHO€ pacnosokKeHHe MPSIMbIX B IPOCTPAHCTBE
7.3. B3auMHO€ pacrnoioXeHne npsiMOi U IIIOCKOCTH
7.4. OCHOBHBIE 3a/1a41 Ha NPSMYIO U INIOCKOCTh

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

KonTponbhas pabota

Pazoen 5. dnemenmul nuneitnoil anceopol

Tema 5.1. Mampuywi

1.1. Tlonatune mMaTpuIbl
1.2. JIuHeliHble ONepalviv HaJ MaTpULIAMH
1.3. TpaHCOHMPOBaHWE U YMHOXEHUE MATPHUI]

Tema 5.2. Onpeoenumenu

2.1. IlonsTue onpeaenuTens
2.2. CBoiicTBa ONpeAeIUTENCH
2.3. OCHOBHBIE METObI BEIUUCICHUSI ONPEACIUTENEH N-ro MopsIKa

Tema 5.3. bazucHwiii Munop u pane mampuybl

3.1. [loHsiTHE TMHEWHOW 3aBUCUMOCTH CTPOK MaTPHUIIbI
3.2. ba3uCHBII MUHODP ¥ paHT MaTPHIIbI
3.3. Brruncienue panra MaTpHIlbl

Tema 5.4. Obpamuas mampuya
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4.1. OOparHas MaTpuLia U €€ OTBICKAHUE
4.2. IlpaBuno Kpamepa

Tema 5.5. Jlunetinvie npocmpancmea

5.1. [loHsiTHE TMHEWHOTO MPOCTPAHCTBA

5.2. IloHsiTHE TMHEWHOW 3aBUCUMOCTH BEKTOPOB JIMHEWHOTO MPOCTPAHCTBA

5.3. ba3uc u koopArHATHI BEKTOpa

5.4. Pa3MepHOCTh JIMHEHHOTO MPOCTPAHCTBA

5.5. IlonsiTue n3omopdu3ma JIMHEHHBIX TPOCTPAHCTB

5.6. IIpeoOpazoBanre KOOPAMHAT MIPH MEPEX0e K HOBOMY 0a3uCy MPOCTPAHCTBA

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

Tema 5.6. Cucmemsl aunetinvix areeopaudeckux ypasuenuti (CJ/IAY)

6.1. ITonsatue CJIAY u ee pemenus
6.2. Ycnosue copmectHocTu CIIAY
6.3. Onnopoausie CJIAY

6.4. O6mmee pemenue CIIAY

6.5. Meton I'aycca

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

KontpomnsHnas padota

6. Ilopsaok nmpoBeeHsI MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTHBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTU H
NPOMEXYTOYHOM aTTecTaui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajiaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B (QelnepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3zoBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIEro
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecTaluyd OOydyaroluuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHHA
«MOCKOBCKHMI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu u Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem c oyenkou, 1 cemecmp.

Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 2 cemecmp.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pa3zoen 1. Beeoernue 6 mamemamuueckuil anaius
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Konmponupyemwie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

Tema 1.4. Henpepvienocmo ¢ghynxyutl
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Haiinure obmacTs onpeneneHus GyHKIIAN

x-5 N
—lgf X2 |_x=s.
N ]g[f—l[)x+241 *

2. Omnpenenure, ABISETCSA M JaHHAs (YHKLIUS YETHOM, HEYETHOW WM (PyHKIMEH o0Iero

BHUa

y=Tsin3x+cos3x

3. [Moctpoiite rpaduku GyHKIUN

y=PRx+1]+]x-1

. T
, V= |arcsm 2 |t|| -——
: 2

4, I/ICXOILSI H3 OIIPCACIICHUSA IpCaciia YHCI0BOM MMOCJICI0OBATCIbHOCTHU, JOKAXHUTEC, YTO

. 3 +n+1 3
lim— "~ ==
= 4+l 2

5. Beruucnure npenensl
n+l

[2;‘?2—1—??4—5]”_ x,l'n +3++n B) h.m[z—l—ém: }T
’ =

a) lim

=l 2t o+l ’H+x'-&f” +q_\/”j Ser
i 030 22y S 2t g 7052
”'”x(1+4n} +2n° A n(n+1)! TR

'\|'3ﬁ'+ 4'|| F? +]. 24+4+6+...4+2
€) lim X) lim — il

i 1+3fn+2 =143+ 54+ (2n—1)

4f 3
. . 1 2 3
3) tim 2% 1) fim [_+_,+ 3 +...+£].

= nm+5 H—+o

6. Beruucnure npenensl
2) lnn Y —4x?—3x+ 18
=3 x° —5¢t +3x+9

+ \jx‘ +2x+1 i Syt —24° —3x? +1

6) lim TN TR gy lim 2T

T 2x-1 m=EX —.'C2+.'C+12

lim H_l vl : ,‘I}llﬂl(’\f]."ﬁiz—s.‘f-l'ﬁ—.f);

X—»i

‘I.'

)]j_msmjt é)l.i.m[zr —x+l]r+2_ %) lim Incos2x
¥ — 742 1 ’

T=T gin 3x - =0 Incos 5x
. l+smx—cosx x—2 7TIx

3) lim . : M) limsin——tg—.
01+ s 3x —cos3x x—=1 2 4

7. Beruncioure Ipeacibl, UCIIOJIb3YsS S9KBUBAJICHTHBIC OCCKOHEYHO MaJIbIe

]n(sin.t+1}

. 2tg?3x . ;  arcte 51
a) lim——=——: 6) lim ——2—~: B) lim ——= .
=0 2y arcsin x R | =0T g

3% -1 _aresin2x- (e -1 . |
Nlim—>— 1) lim ( ) : e) lim :
=0 1n(1+arctg 6x) =0 1—cos.'c[«.fl+.'c—1) =1 Inx

1
wn . l4+cos2Tx . sin37Tx
Ol LTSI SBITE gy gy (1 sinveos 3y
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! otg2mx "x-2gin 87x "0 14 sinxcos2x )

ol
H) lim x(In(x+3)—Inx).
X—+ao
8. Uccnenyiite nanaple GYyHKIIMNA HA HEMPEPHIBHOCTh, HAUAWTE TOUYKH pa3pbiBa, YCTAHOBUTE
UX POJA, HaWIWTEe CKAaYKM B TOYKAX pas3pblBa MEPBOrO poJa, MOOOMpPEeNuTe (QYHKIHUIO IO

HETMPEPHIBHOCTH B TOUYKAX YCTPAHUMOTO pa3phiBa
1 1 X|x, opEX < 2,
a) f(x)=———: 0) f(x)=arcectg —; B)f[t]=ﬂ Jx. mp
x -4 X Lt' +2, opax = 2;
Sin—x mpux =0 sin |‘t| L
) f(x)=4 x ~ ‘) f(x)= —e™"
2, mpux=0; N

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

Konmponupyemwie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4
Tema 2.5. Hccneoosanue gynkyuii memooamu ougpepenyuanrbHoco ucuucieHus

dopma KOHTpOJIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota

Bonpocsi/3ananus:
1. Haitnure npou3BoaHy0 QPyHKITUH

x—5 J .
—x+5

.1-'=1g[ 5
x —10x+24

2. Beruucnure npeaesnsl, HCnoiib3ys npaBuiio Jlonurans
B) lim arcsin x - ctgx;
x—{

¥ —1+hnx In(x-2
a) l’lri: 6) lim ( ﬁ) :
= iy o)
3 _" .
r)lim(cos2x)<: 1) lim z _‘arctg l: e) lim %hl’" x  €)lim {/T
x—{ T—+ao 2 x—=+ T—H+
e’ —1
o o _3- i
) ]jn}(t;_z.‘c]Lnr i 3)]j11}—".L j - . H)]jn!sin(.'c—ﬂtg%.
= 1-4fx" e

I——
ey

P

3. IMone3ysice hopmynoii Teitnopa, muHeapusyiite GyHKINIO
y=e"", ecm x, =0

4. Vccnenyiite PyHKITHIO HA SKCTPEMYM
4x
y=—
x+4

5. Uccnenyiite GyHKIUIO U TOCTPOTE Tpaduk
y=3x+ 1) —3(x-1y

a)cos46'15 0)./16,28.

6. Beruncnoure
Pa3zoen 3. Humezpanvnoe ucuucienue QynKyuu 00HoOU nepemenHoil

Konmponupyemvie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

Tema 3.6. 'eomempuueckue npuiodcerusi OnpeoeireHHo2o uHmezpaia
Crpanuria 14 u3 23
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®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora

Bomnpocski/3ananus:
1. Haligute cienyromue HHTErpaibl

L f[2-a+ 2 Jax jmd

_[( 2tg x + 3ctg .'c}: dx.

I.tmdr: _[.'ce'“;dt: I JIn2x+3 J-sm 2xdx

"
B X 005‘21
dc . (4-3x)d
3'Ir2—6r” ISt T 6x 118 IV@ 6x — 3% -I.\{’: 11x+ 312
n e’ dt ) waft : dx
-I.‘j 'I.e‘x—i-l 'I.t\i4t+t '[ wf"t+t
5. I(3.t—.t;}cosz.tdt; I.‘c: ]n:(.r+1}dt: Ilft

Iarcsin (3x+1)dr.

2. Haiigute cnenyrouiye NHTErpabl
J-xs +2x* -2+ 57 —7x+9
x(x+3)(x-1)

(2x+5)dx
% +3x}(.‘c2 +.t'+1].

I 2 +7x +Tx+9 I
(.‘c:+.t'+1](.r2+x+3} (

J.(e:I +4]sin 3xdk

J-E.‘cs +I+1d
—_— X

.'c3(.‘c+1]

Atgx —5
g d;

COs X — sm\
[ roweers

_l.cosS xsin’® xdx
(1+sin 1]

%

Ism 3xsin 7xcos Txdx.

0os x—sin2x+1

(1207 +5x% 2 )dix.

F sk N
8f1r14 J =—ad: ]

J.«/'lé—x:dt.

3. Brruuciure cnenyroume I/IHTeraJ'IBI
] -z

a)_[cosirdr: Ie 90!1 _[vJHx dx; '[T
0 1 Xl X

L

-

6}_[ —t)cos—dt Iln (3x+2)dx; I 5—3.‘c)e_5dt:
0

i 20+ 4
.‘c2+1

o X —x —x+1

- dx )
-_!.(.t—l}(.t+2)1 _

Nl +5x+4

1
I.‘c -arctg xdkx;
0

!—,r

ol t+1 t +4]

dx

xldx p
r) R > .[ .[ 4_
JXT+2x4+3 348y —x? _15 1 X 457

=
3

F'3 T £ F'3
2 : 3 gin’ i(1+tgx)dc &
COSX sin” X
0[S [ [ |
o sin-x+1 0 COS X ¥ SsIm2x o
I3
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ln? S1+«.h+1

4
e)'[e[3+e I x+1- 1 £1+\f3t+1 I«fﬁ 4{

4. Beraucnute miomanas GUrypsl, OrpaHUuEHHON acTPOUI0M
x=cos’f,
v=sin’f.

¥ =x" Ha oTpeske [0:2]

5. Beruucnure JMHy KpUBOU

6. Boruncnure CJICOAYIOIINC HEeCOOCTBCHHEIC I/IHTGI‘paJ'IbI HJIN JOKAXUTC UX PACXOAUMOCTDH

l——aﬂ:sm by
t2e 7
——dh.

—‘(.

dopma KOHTPOJIS/OIIEHOYHOE CPEACTBO: TecTupoBaHUe
Bomnpocwi/3ananus:
1. BeiGepete BepHBIil OTBET
. sin3
3navenne lim —— paBHO ...
x=0 5in 5x

1

3
2) é
3) 3
40

2. BeibepeTe BepHBIA OTBET
o . T
3HaveHHe IPOU3BOAHOMH QyHKIHK Yy = X Sin X B To4Ke X = 7 PaBHO. ..

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

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

Pazoen 4. Bekmopnasa anzedpa u ananumuyecKkas 2e0Mempusi
Konmponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

Tema 4.7. llpamas 6 npocmpancmee
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: KoHTponbHas pabota

Bomnpocsi/3ananus:
1. BerarcnuTe cKaJipHOE MMPOU3BEICHUE

(%5—25]-(25+3a) mp; (a+3b) u cos( 5)

ecm @ =-5m—6a, b=2m+7n. |m=2, [n|=7. (_ﬁ.ﬁ)zﬁ.
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2. Beluncnure MOAyJib BEKTOPHOTO ITPOU3BENECHUS

[3a-b. 2¢c+a|,
ecm @ =21 +2j—k. b=—j -k, e=57 -2k

3. Briuucnaure cMeniaHHOE MPOU3BEICHHE

(a. bh-2c. H—E),

ectn @ =i —j +2k, b=i —j+3k, c=i -2j -2k

4. BBINOIHUTE MYHKTHI a)--K)

Iycts 4=(3.-1.5), B=(2.-1.4)., C=(4.0.5). D=(1,0.4).
a) Hammure ypasEenne mockocts (4BC).
0) HanummTe KaHOHHYECKHe YpaBHEHHA INPAMOH [, IPOXOIAIIei]

yepe3 TOUKY D IepIeHIHKy/IApHo wiockocT (4BC).
B) Hamunmite KaHOHHYeCKHe YpPaBHEHHA INPAMOI 1, NPOXOJIAMIei]

Yyepe3 TOUKY D TapaulelbHO IpAMOil (AB).
r) Beruncnnre paccTosHue OT TOYKH D 10 INIOCKOCTH (ABC).
1) Beramcnnre paccTosHne OT TOYKH D JI0 IIPAMOI (4B) .

e) BrrumcmTe paccTosHNe Mex Iy npameivi / i (AB) .
¢) Hammmmite ypaBHeHHe IUIOCKOCTH 77, NMPOXOJAIlell uepe3 TOUKY

D mapamnensHo mwiockoctn (ABC).
) Hammmmre ypaBHeHHe IUTOCKOCTH ¢ , IPOXO/AMIE depe3 TOUKY

D mepheluKymspro miockoct (4BC).
3) Hammmiite mapaMeTpHYecKHe i KAHOHHUECKHE YPABHEHUS IPAMOi]

nepeceuenns mwiockoctell 7 u (4BD) .

1) Halimre yron Mexzy miockoctamu 7 o (ABD).
1) Hafiqure yron MexIy INPAMEIMH [ 1T (CD).

K) HailanTe yroa Mexkay IpsMOil (AB) u miockoctero (CBD) |

5. BBIMOTHUTE MYHKTHI a)--H)

Ne 000004436

Mycts 4=(3.4.-1). B=(2.-4.2). C=(5.6.0). D=(11-3.-12).

a) HalinTe KOOpANMHATHl BEKTOPOB E, BC \ E E, E, E)’
HX MOZYJIH H HAIIPaBJIAIONIHE KOCHHYCHL.

6) HafinTe  KOOPIMHATHI ~ BEKTOPOB ~ AB-2BC+4DA W
7AB—AC +3DA.

B) HaiiuTe yros Mex/Iy BeKTOpaMH AB u AC.

r) Halinurte mpoeKIHIo BeKTopa AD ma BEKTOpP AB.

1) Haifiinte KOOpAHHATHI TOUKH M , JeNAIell OTpe30K 4B B OTHO-
rreHnn 2:1.

e) JlokaKuTe HeKOIHHeApHOCTh BEKTOPOB AB, AC U BHIUHCIHTE
[7I0I1a/1b TPEYTOoNbHIKA ABC .

€) BeIuncinTe AMHHY BEICOTH TPeyroJlbHHKa 4BC , ONYIIEHHOH I3
BEPIIHHEL A4 .

k) JloKaxuTe HeKOMILIAHADHOCTE BEKTOPOB AB, AC, AD u Bo-
YIICIHTe 00beM IMHPaMIIEl ABCD .

3) BeraucanTe IWIomaab ceueHns, mpoxoadmero yepes pedbpo BC n
BEPIINHBEI 4 H D OHpaMHIBI ABCD.

1) BeicIHTe UIHHY BBICOTHI NUpPaMHIBl ABCD, ONYIIEHHOH W3
BEPIITHHEI D .
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Pa3zoen 5. dnemenmot 1uneiinoi anzedopot
Konmponupyemvie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

Tema 5.5. Jluneunwvie npocmpancmea

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

1. Haiinute 6a3uc U pasMEPHOCTH CIIEAYIOIIUX IPOCTPAHCTB
a)lV = {(xl.x2 ...... x,)eR"|x, = 0}:
o)V = {(-‘ﬁ--“z- ..X,)ER" ‘-‘ﬁ =x = 0}:
)V = {(x1-x2,....

n — — —
:r”) eR ‘.Tl =X, = ...—:r”}.

2. Bemmummre Bce BEKTOPHI, BXOASAIINE B TUHEHHYIO 000JI0YKY TaHHOW CHCTEMBI BEKTOPOB:

2)(1.0.0.0):
6)(1.0.0.1); (0.0,0.1);
8)(1.0.0.0): (0.0.0.1): (0.1.10).

3. Haiigure
Haiiurre MaTpHIE! Iepexona oT Oasica e=(&. &,. &) K Gasmcam
e':(él', e, E;) ue :(El", e . E) a TakKXe KOOPJHHATEl BEKTO-
pa ¥=g+2¢& +e B 0aycax ¢ W e, echm 2, =38 +28 +38,,
e =-4g -3¢ -5¢,, @& =5g+8-¢ U g =2¢+28-¢,
e =26 -¢+2¢,. ¢ =-¢+2¢+28

4. Haiinute coOCTBEHHbIE 3HAYEHUSI K COOCTBEHHBIE BEKTOPHI

omeparop f V> V7,

4 2 1
3aj(aH B 6asnce e=(&. €. &) matpumeit 4=/0 2 -1|.
0 -1 2

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

1. Beruncnute npousseaeHue marpunl A u B, eciu
1

~

=321 B=|2|. 6)u=|1|. B=(123): ;y4a=(123).
012
3 3
2 2 23 31 511
B=|4|: D4=[1-10|. B=|21 ::)Az(gm)
1 121 10
31 114 005
B=|21] e)d=| 2 05|, B=[11 2}
10 307 4-11
(102-1} (213-1}
. 20-4 2 -4 -2-6 2
&) d=| 7 n 5 B=| 5 7 1 5
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-y LU 2 —11° - Z 1 3 -1V
L306—3J L639—3J
2 0 0 a4y, &, o,
%) A = 0 v,-- 0 , B=| %1 O Oy,
0 0 e anl (2'”2 ) w
A4 00 i, 0 0
. 040 1 0] .., [cosa sina
3)4 R B A ’ H)A_(_sina cosa)’
0 0 ...}1” 0 0 .IL.'”
p=[cosp sin B
“\—sin S cos B)

2. BeraucanTe 3HaueHNEe MHOTOYJICHA OT Marpulbl, €CJIN

4.
_3)
54-1

6)f(x):x2+3x—l, A= 454
-14 5

-

a')f(.r):xz+x+2, A :(_7

3. SIBnAIOTCA JIU TMHEWUHBIM BEKTOPHBIM MPOCTPAHCTBOM CIEAYIONIUE MHOKECTBA?

a’)V:{f(x)‘f(x):aﬂ+a1x+a2x2. ay.a,.a, ER}:
al'
_J| & -
OV =4| 2 |, 0,..u@, €R
a}f
Gy Oy " Oy,
py =y T T ey e i =L
anl a}ﬂ ’ a}m

4. Haiigute KOOpAMHATBI IEHTPA U PaUyC OKPYKHOCTU
x? + yp? —10x + 4y +20 = 0.

5. Marpu4HbIM METOJIOM PELIUTE CUCTEMBI

| X —x =0, 2x, — 3x, + 3x, = -2,
a)y x, —x, +x, =2 0)92x, — x, + x; = 2,
_I1+JL'2+.T3=4.', X, +.T2 4 x, = 61
X +2x, 4+ 3x; —2x, = 6,
B) 2x, — x, —2x; — 3x, = §,
3 2x, — 2y, = 4
X +2x% — x5 +2x, =4,
2%, — 3x, +2x, + x;, =8
6. Pemure cucremsr metogom ["aycca
8x, + 6x, + 5x; + 2x, = 21,
3x, + 3x, + 2x; + x, =10,
a)dx, + 2x, + 3x; + x, = 8§
3x, + 5x, + Ix; + x, =15,
Tx, + 4x, + 5x; + 2x, = 18
X -2+ x5 + x, — x5 =0,
2 + x, —x; — x, +x =0,
X, + 7x, — 5x; — 5x, +5x =0,
3x, — x, —2x, + x, — x; =0
12x, + 14x, — 15x; + 23x, + 27x; =5,
6) 16x, + 18x, — 22x;, + 29x, + 37x, = 8.
12+ + N+ _ 2w 20+ 1 Al — 0
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[
i

CILBX, + LUX, — ZLX; + 3LX, + 41X =
10x, + 12x, — 16x; + 20x, + 23x, =

2x, — x, — x; =3, X, +2x, +3x; =5,
a)y—x +2x —x; =3, 0)92x — x, — x; =1,
X, — X, +3x;, = 2; X, +3x, +4x; =6.

dopma KOHTPOJIsI/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. BeiGepete BepHBIil OTBET

Eciu BekTOpHI @ ¥ b 06pasyior yroa B 60°, |a] = 3, |E| = 5, To cKamspHOe

NIpOM3BE/ICHHE @ - b paBHo. ..
1)7,5
2) 1543

2
3)7v3
4)5,5

2. BeiGepeTe BepHBI OTBET

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

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

1. ITpousBogHas hyHKIIUN

Ecm A = G g) ubB = G), TO Mpou3BeAeHNe MaTpHIl A - B paBHO...
b (7) 2(; )
YCARY 9 3

Omnpenenenue npou3BOAHOM, AThdepeHIupyeMocTh (QyHKIMH. DPU3NUECKH U TeOMEeTpUYECKHUN
CMBICJI IPOoU3BOAHOM. HenpepbIiBHOCTD U b depeHpyeMocTs GYHKINN. YpaBHEHUE HOPMAJIH.

2. CBolicTBa ONpeAeIeHHOT0 HHTETpala

OCHOBHBIE CBOMCTBA ONPECTCHHOIO0 HHTErpalia, T0Ka3aTeabCTBA. [ €OMETpUUECKUI CMBICI TEOPEMBI

0 CpeaHeM.
3. Brruuciure

. 2tg?3x
lim—=—
=0 2y arcsm x

2 cemecmp, IK3ameH
Konmponupyemwie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4
Bomnpocsei/3ananus:
4. OnpenenuTenb
[Tonsitue onpenenuresns. CBOMCTBA ONMPEACTUTENS.

5. CkanspHOE, BEKTODHOE M CMEIIAHHOE IPOMU3BEACHHUE BEKTOPOB B TPEXMEPHOM

IIPOCTPAHCTBE.
ITpusectu onpenenenus. Ilepeuncants cBoiictBa. Chenarh yepTex.
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6. C MoMOIIbIO OMNPEACICHHUsS] BBISICHUTE, SBISIOTCA JM JAHHBIE CHCTEMbl JMHEHHO
3aBUCUMBIMU?

a)a, =(1.L1); @, =(L12); @ =(1.2.3);
6)d, =(4.0.1.-5): @ =(0.4.-5.-1): @ =(~15.4.0): @, =(5.1.0.4):
B) fi(x)=4—x: f,(x)=2x+3: f;(x) =6x+8

0) f; (x)=sin’x; £, (x)=cos’ x; f;(x)= 1

E -

9. MaTepuaibHO-TeXHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEILHON Y4eOHOH JTUTEPaTypPbl

OcHoenas rumepamypa

1. Manko IT.E. Beicuiast MaTemMaTHka B ympakHEHHUsIX U 3aaadax. B 2-x 4. Y. 2: Yye0. nocobue
s By30B. / ILE. [lanko, A.T. TTonos, T.S. KoxkeBHukoBa. - 6-¢ uzn. - M3narensckwuii tom "OHUKC
"21 Bex", 2003. - 416 - 5-329-00327-X. - TekcT: HEMOCPEACTBEHHBIH.

2. Jlanko I1.E. Beicmiasi maremarrka B ynpaxHeHUsX W 3amadax. B 2-x 4. Y. 1: Y4eb. mocobue
st By3oB. / [1LE. Jlaako, A.T'. [ToroB, T.f. 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 kype / J.T.
[Mucemennsiif. - 3-e u3n. - MsnarensctBo Alipuc-npecc, 2005. - 608 - 5-8112-1093-0. - Tekcr:
HEIOCPEACTBECHHBIM.

Jlononnumenvuas numepamypa

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

2. IMuckynoB H.C. luddepenmanpHoe U UHTErpaabHOE UCUUCTCHUS: Yueb. A BTy30B. B 2-x
T. T.1. / H.C. TluckynoB. - wu3a. crepeor. - MzmarensctBo MHTerpan-lIlpecc, 2001. - 416 -
5-89602-012-0 (T.1). - TekcT: HEMOCPEACTBECHHBIH.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «IHTepHET», K KOTOPBIM 00ecneYnBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

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

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus

(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)
He ucnonb3yercs.
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Ilepeuens uHghopmayuoHHO-CHPABOUHBIX CUCEM
(0OHOBIeHUE BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

CmemaHHbIN THIT
NHTtepakTBHAsA MaHeNb - 1 WT.
MenoBas nocka - 4 1mr.
ABromaru3upoBaHHoe padbouee mecto (APM) - 2 mT.
[TpoekTop - 2 mrT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

OcBoenue oOyvaromumcst y4eOHOM AUCIUIUTUHBI «BpIcas MareMaTukay MpearnojaracT U3ydyeHue
MaTepuajoB JAUCHUIUIMHBL Ha ayIWTOPHBIX 3aHATHSAX M B XOIE CAMOCTOSTEIbHOH paboThI.
AyIUTOpHBIE 3aHATHS TPOXOIAT B (opMe JIEKIMH M TpakTHUecKux 3aHATuil. CamocrosTenbHas
paboTa BKIIIOYAET pa3sHOOOpa3HbIN KOMILIEKC BUAOB U (hOpM pabOThI O0YJIarOIIHXCS.
CamocrositenpHast paborta cryneHToB (CPC) mo3Bossier mpeaMeTHO BhIpa0OTaTh AHAIUTHYECCKUE
HaBBIKHM, O0ECIEYUTh MMOHWMAHHE TEOPHUH U MPAKTUKU, OOJiee OCO3HAHHO OTHOCUTHCS K YPOBHIO
cBoell mnpodeccuonanbHoil moarotoBku. CPC  cmocoOCTByeT pa3BUTHIO WX MBICIUTEIBHOM
NesITeIbHOCTH, O0ECHeYyrBaeT yYCBOCHHE ONPEACICHHOIO y4eOHOTro Marepuaia M IpeloCTaBIseT
HEOOXOIMMYIO MOJTOTOBKY JJISi PEIICHUS KOHKPETHBIX IMPAKTHUYECKUX 3aj]ad, BXOIAIIUX B HX
Oynymue npodeccruoHanbuble 06s3anHocTH. CPC HanpasneHa Ha obecrieueHre MHIUBUAYaTU3AIIH
IIPU U3yYEHHUH Kypca, Ha pa3BUTHE CLIOCOOHOCTEN U BOZMOXKHOCTEH, HAa TIEPCOHU(UKAIIMIO KOHTPOJIS
3a KaueCTBOM OOy4eHHUS.

IIpn moAroToBKe K MPAaKTUYECKUM 3aHITHUSIM, PYKOBOACTBYSCH INIAHOM U CIIMCKOM PEKOMEHyeMOM
JTUTEPaTyphl, HEOOXOAMMO HM3YUYHUTh TEMY TaK, YTOOBI MO KaXK-JIOMY M3 IMPEIIOKEHHBIX BOIPOCOB
CTYICHT MOT JIaThb Pa3BepHYTHINA, OOCTOSATEIbHBIN OTBET.

BreaynuropHas camocTosiTenbHast paboTa CTyJCHTOB BKIIFOYAET:

- Pabora Hax KOHCIIEKTOM JIEKIIAU

- [lonroroBka K NpakTUYECKOMY 3aHITHIO

- JlopaboTKka KOHCHEKTa JIEKIMU C TPUMEHEHHUEM Yy4eOHHKa, METOIWYECKOH JHUTEepaTyphbl,
JIOTIOJIHUTENBHOM JINTEPATYPBI

- [lon6op, n3ydyeHune, aHanu3 U KOHCIIEKTUPOBAHHE PEKOMEHI0BAaHHOM JTUTEpaTyphl

- CaMocCTOsTETbHOE U3YUCHUE OTEIbHBIX TeM, aparpadon

- [TonroroBka k 3x3ameHy

JUist yCHenHoro 0OCBOSHHsI y4eOHOM TUCIMITIMHBI U JOCTHKEHHSI TOCTABICHHBIX Iiesieil He0OX0aUMO
BHUMATEJIBHO 03HAKOMUTBCS C HACTOSIIEH pabodel mpo-rpaMMoil yueOHo! aucuuiuiniel. Ee MmoxeT
NPEACTaBUTh MPETNOaBaTeb Ha BBOJHOM JICKIIUN WM OOYYaroIUICs CaMOCTOSTEIbHO HCIIOIb3YyeT
uHpopManuio Ha opuuraibHoM VHTepHeT-caiite YHUBEpCHUTETA.

Crnenyer oOpaTHTh BHMMaHHE Ha CIIMCOK OCHOBHOW W JOTIOJHHUTEIBHON JIMTEPATypbl, KOTOpas
uMeeTcs B 3JEKTpOHHOM Ombnnoreunoil cucreme IPRBooks, Ha mpemnaraemblie mpernopaBareieM
pecypchl HHPOPMALTMOHHOTEIIEKOMMYHUKAITMOHHON ceTn HTepHeT. OTa nHpopmanus HeoOXoanuma
ISl CAMOCTOSITENIbHOW PabOThl 00Y4arOIIETOCs.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIUMW, TMpPEe3eHTalluid, BHACO- M aygAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHUS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dhopme npezeHTaruii). Beioop MeTonoB 00ydeHUsI 3aBUCUT OT WX TOCTYITHOCTH JIJIsS MHBAJIUIOB U
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JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouass mporpamma AMCHUIUIMHBI U1 MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpaldaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()HU3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 3J0POBbS TAKUX 00YUYaIOLIUXCS.

Ne 000004436 Crpanuria 23 u3 23



		2026-09-11T14:56:09+0300




