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1. HEJA U 3AJAYU JUCITUTTJINHBI
1.1. eau AMCHUIIHHBI
Pa3BuTre y CTyIEHTOB JIOCTATOYHO INMMPOKOIO B3MVISa Ha HAYKYy,
O3HAKOMJICHHUE MX C OCHOBAaMH MaTEMaTHYCCKOTO aHaJM3a U IMEPCIECKTHBAMHU €ro
pa3BUTHSL.

1.2. 3axaun ocBOeHNSA TUCIUILIHHBI

H3ydyeHne TEOpPEeTHYECKUX OCHOB MaTEMaTHYEeCKOrO aHajiu3a, METOJIOB
nuddepeHIIMPOBaHNST U UHTETPUPOBAHUS, JIUHEHHON anreOpbl U aHATUTHYECKON
reoMeTpun; (popMHpOBaHME HABBHIKOB COBPEMEHHBIX BHUJOB MaTEMaTHUECKOTO
MBILUICHUS; POPMHUPOBAHUE HABBIKOB UCIIOIB30BAHUS MATEMAaTUUECKUX METOJIOB U
OCHOB MaTeMaTUYECKOTO MOJIEIUPOBAHUS B IPAKTUUIECKON ACSITEITBHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JucouniauHa «MaremMaThka» OTHOCHTCA K JUCHUIUIMHAM 00S3aTeIbHOM
yactu 0J0ka b1.

3. MIEPEYEHD IIVTAHUPYEMBbIX PE3YJIBTATOB OBYUYEHMUSI 11O
JTUCHUIIINHE
[Ipomecc  w3ydeHUsT OUCHUIUIMHBI «MaTemaThKa»  HampaBlieH Ha
dbopMHpOBaHUE CIASAYIOMNX KOMITETECHITH:
VYK-1 - CriocobeH oCymIeCTBISATh MOUCK, KPUTUYECKUM aHAIU3 W CHUHTE3
nH)OpPMAIH, TPUMEHSITh CUCTEMHBIN ITOXO/ JJIs PEIICHHSI TIOCTABIICHHBIX 3a1a4

Pe3yabTaThl 00yueHHs, XapaKTepU3yime

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

YK-1 3HATh JIMHEHHYIO  anrebpy, aHaJTUTHYECKYIO
reoMeTputo, auQepeHIMaIbHOe  HCUUCICHUE
(GyHKUMA OJHOM W HECKOJIbKUX NEpPEMEHHBIX,
UMHTErpalibHOE HCUHCIeHue; Tud@epeHnanbHbe
ypaBHEHUSL.

YMETh HNPUMCHATH MATCMATHYCCKHUC MCTOAbI JIA
peiCHUsI COOTBCTCTBYIOIHX IMPAKTHYCCKHUX 3aaa4.

BJIaJIETh 0A30BBIMU 3HAHUSIMHU B 00JIACTH JTUHENHOMN
anreOphl, aHATUTHYCCKON TCOMETPHH,
MaTEMAaTHYECKOTO aHaJIN3a.

4. OB BEM JIUCIHUITJINHBI
OO61ast Tpy10€MKOCTh TUCHUIIIMHBI «Martemartukay coctasisieT 10 3.e.
Pacnipenenenne Tpy10€MKOCTH JUCHMUIUIMHBI 110 BUAAM 3aHSITUH
ouyHasi gopma o0yueHust

Bcero CemecTpsl
4acoB 1 2 3

Bunpl yue6HOM paboThI

AyIuTOpHBbIE 3aHATHSA (BCEro) 162 o4 o4 54




B Tom uucre:
Jleknnn 54 18 18 18
[Tpaktrueckue 3anstus (I13) 108 36 36 36
CamocTtosiTesibHas padoTa 135 90 18 27
Yackl Ha KOHTPOJIb 63 - 36 27
Buer mpoMexyTOUHOM aTTecTaluy - N N + N
9K3aMEH, 3a4eT C OIICHKOU
OO6m1ast TPy 10€MKOCTb:
aKaJEMUYECKHUE YaChI 360 | 144 | 108 | 108
3a4.e]l. 10 4 3 3
3a04Has popma 00yueHuUs
. Bcero CemecTpsl

Bunbr yaeOHOM paboThI HACOR 1 > 3
AyIUTOpHBbIE 3aHATHSA (BCEro) 44 18 18 8
B Tom uncre:
Jlexknun 20 8 8 4
[TpakTueckue 3ausarus (113) 24 10 10 4
CamocTtosiTeibHas padoTa 294 | 122 | 81 91
Yackl Ha KOHTPOJIb 22 4 9 9
Buer mpoMexyToqHON aTTeCTallH - N N + N
HK3aMEH, 3a4ET C OIEHKON
OO6m1ast TpPy10€MKOCTb:
aKaJeMUYECKHUE YaChI 360 | 144 | 108 | 108
3a4.e]1. 10 4 3 3

5. COAEP KAHUE JUCHUIIVIMHBI MOV JIsA)
5.1 Copep:xaHue pa3ieqioB JIMCUMIUVIMHBI M pacrpe/ejieHHe
TPYA0E€MKOCTH MO BUAAM 3aHATHI
o4yHas popma o0yueHust

[Tpax CPC Bcero,

Ne n/m HawnmeHoBaHMe TeMBbI Copnepxanue paszena Jlexy sam wac

I cemecTp

1 JluneitHas anrebpa  |Matpuupl, IOEWCTBHS HAJ MAaTpPHUIIAMH.
Omnpexpenurend, CBOICTBa
onpenenuteneif. CuCTeMbl  JIMHEHHBIX
anreOpanyeckux  ypaBHeHHH. Mertox
Kpamepa peuieHuss cucCTeM JMHEHHBIX
anreOpanyeckux ypaBHeHud. OOpaTHas
MaTpura. MaTpuuHblil crmoco0 perreHus
CHUCTeM JIMHEWHBIX YypaBHeHu#. Panr
matpuubl. Teopema Kponekepa-Kanemnnu.
Merton "aycca.

2 BekTopHas anredbpa |Bekropsl, mpocTeiiine omnepandd  Haj
BekTOopamMu. JIuHeiiHas  3aBUCHMOCTH
BekTOpoB. basuc. [Ipoekius BekTopa Ha
och. CKalsIpHOE IPOM3BEICHAE BEKTOPOB 2 4 10 16
U ero CBOHCTBa. BekTopHOE Mpon3BeieHNe
BEKTOPOB M ero cBoiicTBa. CMemaHHOE
MTPOU3BE/ICHHE BEKTOPOB U €T0 CBOHCTBA

3 Ananutnyeckas IInockoctes B mpoctpaHcTBe. llpsimas B
TeOMETPHS MpPOCTPaHCTBE. B3amMHOE pacmoiokeHne 4 8 20 32
OpsMOW M IUIOCKOCTH.  YpaBHEHUs




NpSIMON JIMHMM Ha IuiockocTu. Kpusble
BTOPOT'0 IOPAAKA: OKPY)KHOCTb, JJUIMIIC,
runepOoia, napabona. JIuHuM, 3a1aHHBIE
ypaBHEHUSIMU B TIOJISIPHBIX KOOpWHATAX.

[penen pynkmm
OJIHOM TIepeMEeHHOM

Oynknusa. CriocoObl 3aaHus  QYHKIIHH.
Ipenen ¢yHKOMEM W €ro CBOWCTBA.
IlepBelii M BTOpPON  3aMedaresbHbIE
npesienbl. beckoHeuHo Majble BETMUHHBI U
ux  cpoiictBa.  Ilpocreiimme  TUIBI
HEONpeJeIeHHOCTe M CIOCOOBI  HX
packpbitis. HenpepbBHOCTE  (QyHKIHH.
OnHOCTOPOHHME Hpesenbl.
Krnaccuduxarms TOUEK paspsbiBa.
CpoiicTBa  HENpephIBHBIX  (QyHKIHIA.
Teopemsr o0 mpenenax. CpaBHeHHE
OECKOHEYHO MaJIbIX BEJIMUHH.

10

16

Muddepennmponanue
GbyHKUM oHOM
TepeMeHHOM

Huddepenupyemocts GyHKIIH.
[lponsBogHas, ee TeOMETPHUESCKHH U
¢mugeckuit cMpica. OCHOBHBIE IIpaBUIIa
T bepeHIPOBaHS.
Juddepenunpopanne 00paTHBIX
GyHKIHUIA. Hduddepennupopanue
CIOXHBIX QyHKIMA. Jlorapupmmyeckas
npousBogHas. IIpousBojgHass HEIBHON U
IapaMeTPUYeCKH 3aJaHHOH  (QyHKUMH.
[IponsBoHbIe BBICIIIMX HOPSIKOB.
VYpaBHeHHEe KacaTeNbHOW M HOpMalM K
KPHBOH. Juddepennnar,
reoMeTpHIECKUI CMBICH TuddepeHiana.
Huddepennmans  BBICIIHX — HOPSIIKOB.
Teopema Pomnsa, Jlarpamxka, Komm.
IIpaBuno Jlonurans. ®opmyna Teinopa.
Paznoxenne ¢yHxmmii 1o Qopmyie
Teiinopa. Bospactanume u yObIBaHHE
(GyHKIMH. DKCTpeMyMblL. BBITYKIOCTE U
BOTHYTOCTb rpaduka ¢dyHKIMN.
Haxoxnenue HanOoIbIIErO u
HaMMEHBILIETO 3HAUeHW (QYHKIMH Ha
oTpe3ke. AcumnToThl. OOmas cxema
MOCTPOCHUS rpaduka QyHKIHH.

12

30

48

11 cemecTp

Heonpenenennsrit
HHTETpa

KoMmruiekcHble  uucia, JAeicTBUS — Hax
HUMH. IlepBoobOpa3zHas u
HeompeZeTeHHbI  uHTerpan. CBolicTBa
HEOTIPEeJIeTICHHOTO ~ MHTerpaia. 3aMeHa
TepeMEeHHON B HEOIIpe/IeICHHOM
nHTerpane. VHTerpupoBanne 1mo 4acTaM B
HEOIIPeJIeTIEHHOM UHTETpa’e.
HuTerpupoBaHue paluoHaIbHBIX Ipo0eil.
Meton HEOIPEICICHHBIX
K03 HUIIECHTOB. Wnterpuposanue
TPUTOHOMETPUIECKHX BBIPKEHHUI.
Wnrerpuposanne MPPAIMOHATBHBIX
BBIPAKEHUH.

12

24

OnpeneneHHbIA
UHTETPaJ U €T0
TIPUIIOKEHUS

OrnpeienieHHbI UHTErpajl U €ro CBOKCTBA.
®opmyna Hsrotona-JleiiOnuna. 3amena
NepeMEHHON W  HMHTETpUpOBaHHE IO
4acTsIM B OINpPEACICHHOM HHTErpase.
BeruuciieHne IIoMmaay miockoi (Gurypst
B JICKapTOBBIX U TOJSPHBIX KOOPJHHATAX.
BeruuciieHue JUTMHBL Ayrd. BeraucineHne
obbeMa Tea. TpunoxeHus
ONpPEEIECHHOrO HHTerpana B (u3HKe.
HecoOCcTBEHHBIE HHTETPAIBL

12

Teopust GpyHkunit
HECKOJIBKHX
HePeMEHHBIX

@OyHKIMA  HECKOJbKMX  IEPEeMEHHBIX.
[Ipenmen 1 HeMPepHIBHOCTD (PYHKINH ABYX
nepeMeHHbIX. YacTHBIE MPON3BOIHBIE, UX
reoMeTpuiIecKkuit cMbict. Auddepernnan

(YHKIME ~ ABYX  NEPEeMEHHBIX, €ro

12




TE€OMETPUUYECKHI CMBICIL.
WHBapuaHTHOCTD (hopmbl TIOJTHOTO
nuddepennnana. YacTHble MPOU3BOAHbIC
n auddepeHnnanbl BEICIINX ITOPSIIKOB.
Ilonnas npousBognas. IIpousBognas mo
HAIpaBJICHUIO, TPAaJUEHT. OKCTPEMYMBI
GbyHKImMiA IBYX [IEPEMEHHBIX.
HeoOxomuMble U OCTaTOYHBIE YCIOBHS.
Haumensmee un Haubounblliee 3HA4YEHMS
(GYHKIUH IBYX MEPEMEHHBIX B 3aJaHHOI
001acTH.

9 Judpdepentmansaeie | OOBIKHOBEHHEIE i hepeHIanbHbIe
YpaBHEHUS yYpaBHEHUsI MEpBOTO HoOpsaka. 3amada
Kommu. VYpaBHeHus ¢ paszgensromumMu
nepeMeHHbIMU. OIHOPOJHbBIE YpaBHEHUS
NepBoro nopsiaka. JIuHelHble ypaBHEHUS
nepBoro nopsaka. YpasHeHus beprHymnau.
Juddepennmanbapie ypaBHEHHS BBICIIUX
MOPSOKOB.  YpaBHEHHs, JOITyCKarolIne
TTIOHMKEHUE NopsLIKa. Jluneiinele
i depeHIMaIbHbIE YPaBHEHHST BTOPOTO
nopsiaka c HOCTOSTHHBIMHU
ko3 duIeHTaMH. Pemenne
HEOXHOPOIHBIX JMHEWHBIX
muddepeHIaTbHBIX YpaBHEHHIA.
CucreMbl TUHEHHBIX TU(epeHINaTbHBIX
ypaBHEHHI IEpBOro NopsiaKa.

111 cemecTp

10 Psaner. 'apmonnyeckuii [Yucnossie psaasl. HeoOXoquMelidi mpu3HaK
aHanm3 cxoguMocTu. JlocTaTo4YHbIE —IPU3HAKA
CXOJMMOCTHU PSIJIOB C  TOJIOKUTENbHBIMU
YIeHaMH. 3HAKOYepeAyIoIIuecs pSAbL
[pusnak Jleitbunma. 3HaKoIepeMeHHbIE
psamel.  AOcomoTHass M yCIIOBHas
CXO/IUMOCTb.

Oynknuonanseble  psagsl.  O6nmacTb
cxogumoctu. CreneHnsie psjabl. Teopema 8 16 12 36
Abenss. Pammyc cxommmoctu.  Psabt
Teitnopa u Maknopena.

Tpuronomerpuueckuif  psg U €ro
cBoiictBa. Psn @ypre. CxoguMocTh psna
Oypre. Psansr Dypre i1 4YETHBIX U
HEYETHBIX (QyHKIHH.

Paznoxenune Hemeproanueckoi (QyHKIMU
B psig Pypbe

11 KpartHusie n JIBOiHOM WHTErpall M €ro CBOWCTBA.
KpUBOJIMHEHHbBIE 3aMeHa  TIEPEeMEHHOW B  JIBOMHOM
HHTErpaJibl HHTETrpane.

JIBoitHble  MHTerpajbl B MOJAPHBIX
KOOp/UHATAX. I'eomerpuueckue u
¢bm3nyeckue MPUIOXKEHHsT JABOMHOTO
HHTErpaa.

TpoitHoi UHTETpajl, €ero CBOMCTBa,
BEIUHCIICHHE.  3aMeHa  IIePeMEHHOM.
TpoitHOW wuHTerpan B KpPUBOJMHEHHBIX
KOOpANHATAX. 10 20 15 45
['eomeTpuyeckue u ¢dusnyeckue
NPUIIOKEHHUST  TPOHHOIO MHTETpaa.
KpurBonuHeiiHbIH HHTErpaj NepBoro poaa,
ero CBOMCTBA, BBIYHCIICHUE u
MIPUI0KEHHS.

BextopHnoe mone.  KpuBonuHeNHHbIN
HMHTErpajl BTOPOr0 poOJa, €ro CBOWCTBa,
BblUUCICHUE U mpunoxeHus. Dopmyna
I'puna. HezaBucumMocTh KpUBOJIMHENHOTO
MHTEerpaja OT KOHTYpa HHTETPUPOBAHMS.

Hroro| 54 108 135 297

3a04Hast popma 00y4eHUs

Ne n/nn HanmeHOBaHUE TEMbI | CozepaHue paszena | Jlexny | Ilpax | CPC | Bcero, |




3aH.

qac

I cemecTp

Jluneitnas anredpa

Martpuupl, AeHCTBUS Haj MaTpPHUIAMH.
Onpenenuren, CBOMCTBA
omnpenenureneif. Meroapl — peuieHus
CHUCTEM JIMHEHHBIX  alre0pandecKux
ypaBHeHuil. OOparHas Mmatpuua. Panr
Marpuuel. Teopema Kponekepa -
Kanemu.

30

34

BexkropHas anrebpa n
aQHAINTHYECKas
TeoOMeTpHs

Bekropsl, npocreifiinye omnepanuu Haj
BekTOpaMu. JIuHeliHas 3aBUCHMOCTb
BEKTOPOB. Bazuc. CkamsipHoe,
BEKTOPHOE, CMEIIAaHHOE INPOU3BEICHHE
BEKTOPOB M €r0 CBOMCTBA.

ITnockocTh U TpsiMast B MPOCTPAHCTBE.
VYpaBHeHus NpsIMOW ~ JIMHUM ~ Ha
mwiockocTu. Kpussle BToporo nopsaxa.

32

36

IIpenenst

Ilpenen  ¢yHKOMM W €ro CBOWCTBA.
BeckoHeuHO Manple BENMWYMHBI U HUX
CBOMCTBA. [Ipocreiimne THUIIBI
HEONpEAEIEHHOCTEH U  cmocoObl X
packpeiTii. HenpepbiBHOCTH (hyHKITHH.
CpaBHeHHE OCCKOHEYHO MajbIX U
OCCKOHEYHO OOJIBIINX BEITUYHH.

15

18

JuddepennmansHoe
HCYHCIICHHE

JuddepeHupyeMocTb GbyHKITHH.
IIpousBonHas, ee TreoMeTpUYEeCKUd H
¢uzngeckuii cMpica. OCHOBHBIC TPaBUIIA
muddepeHInpoBaHUSL.
Juddepennupopanue CIIO’KHBIX
¢ynkuumit.  I[Ipom3BomHbBle  BBEICIINX
MOPSIKOB. YpaBHEHHE KacaTeJIbHOUW W
HopMa K KpuBod. [luddepenmnmann,
TeOMEeTPHYECKHIH CMBICIT
muddepenuana. Juddepennuanst
BBICIINX MOPSAKOB.  Bospacranme u
yObiBaHWe  (QyHKOUH. DKCTPEMyMBIL.
Bemmyknocts M BOTHYTOCTH — Tpaduka
¢yakuun. Haxoxxaenue HanOoIbIIero u
HaMMEHBIIEr0 3Ha4YeHUH (QYHKIUM Ha
oTpeske. Acumnrorel. OOmias cxema
NOCTpoeHusI rpaduka HYHKIHH.

45

52

11 cemecTp

Heonpenenennsrit
UHTETpa

KommnekcHpie umciia, IeHCTBHS Ham
HUMH. IepBoobOpa3sHas u
HeomnpeneneHHblid naTerpain. CpoiicTBa
HEOIPENICIICHHOr0 HHTerpajga. 3aMmeHa
repeMeHHon B HEOIpe/ICTICHHOM
uHTerpaine. MHTerpupoBanue mo 4actsim
B HEONpeIeIIEHHOM WHTETpae.
Wnrterpuposanue palMOHANBEHBIX
npobeit. WnrterpupoBanme
TPUTOHOMETPUUYECKHUX BBIPKEHHHA.
WuTerpupoBanue HppaMOHAILHBIX
BbIpaXKCHUH.

30

36

OmnpeneneHHbIi HHTETpal
1 €0 MPUIOKEHHS

OnpeneneHHblid  WHTETPaI W €0
CBOICTBA. Dopmyna
Herorona-JleiOnmia. 3amMmeHa
MepEeMEHHOH W HWHTETPUPOBAHUE TIO
4acTAM B ONPEICICHHOM WHTerpale.
Brruncnenue TLJTOIIAU TJIOCKOM
Gurypel B JEKapTOBBIX M IOJSIPHBIX
KOOpJIHHATaX. BBIUKCICHHE  UTHHBI
nyra.  Breraucienme  o0bema  Tena.
[punoxenus OTIPENIENICHHOTO
uHTerpasia B (usuke. HecoOcTBeHHBIE
WHTETPaITBL.

10

13

Teopust QpyHkumit
HECKOJIbKUX MEPEMEHHBIX

[lpenen W HENpepbIBHOCTb (YHKIUH
JBYX MePEMEHHBIX. YacTHble
IPOU3BOJIHBIE U i depenman

10

13




GYHKIMM  IByX ~ IEPEeMEHHbBIX, HX
reOMETpUYeCKMi  cMmbIci.  YacTHble
npousBogHele U auddepeHImanb
BBICIIINX MOPSAKOB. Ilonnas
IIPOM3BOJIHAS. IIpousBoanas no
HAIpaBICHUIO, IPAJUCHT. DKCTPEMyMbI
¢dyHKIMI IBYX MEepPEMEHHBIX.
Hanmensiiee n HauOonbllee 3HAYEHHS
GyHKIME  OBYX — HEpPEMEHHBIX B
3aaHHOU 006nacTu.

Juddepentmansaere
YpaBHEHUS

OOBIKHOBEHHBIE  AHG(epeHInaTbHbIe
YpaBHEHUS TIepBOTO TIOpSIIKa.
YpaBHeHHs c pa3IemsIomuMu
HepEeMEeHHBIMU. OpHOpOHEIE
YpaBHEHUS TIEpBOTO HopsiaKa.
JIuneiineie YpaBHEHUS IEPBOIO
MOPSIIKA. HuddepenunanbHbe
YpaBHEHUS BBICIITHX MOPSAIKOB.
VYpaBuenns, JIOIyCKaIOIIne
MIOHWKEHUE MOpsIKa. JIuneiinsie
i depeHranbHbIe YpaBHEHUs
BTOPOrO TOpSiAKA C  IOCTOSIHHBIMHU
koddurmenTamu. Pemenne
HEOIHOPOTHBIX JMHEHHBIX
Qg QepeHInaTbHBIX YpaBHEHHIA.
Cucremsl TMHEHHBIX
muddepeHInaIbHBIX YpaBHECHUI
HEPBOTO NOPSIAKA.

31

37

111 cemecTp

Psnp1. 'apmonnueckuit
aHanm3

YucnoBble pAIbL Heo0xoanmerit
HOpU3HAK CXOAMMOCTH. JlocTaTO4YHbIE
OpU3HAKH ~ CXOJUMOCTH  pSANOB  C
MOJI0XKUTEIIbHBIMU YIEHaMU.
3Hakouepeayoomuecs paasl. [IpusHak
JletiOnuna. 3HaKONEpeMEHHBIE  PSIbL.
AOCONIOTHAsT M YCJIOBHAs CXOIUMOCTD.
OYHKIIMOHATBHBIE — PSABL Oo6nacte
cxogumoctu.  CremeHHbIE PSIBL
Teopema AGens. Pagmyc cxoamMocTH.
Psaner Teitnopa u Maknopena.
Tpuronomerpuyeckuif psg u  ero
cBoiictBa. Psin dypre. CxoaumocTs psjia
Oypse. Pagpl Oypbe Ui UYETHBIX U
HEUCTHBIX  (YHKIHI. Paznoxenue
HETepHoANIeckod  (QyHKIMM B psX
Dypbe.

45

49

10

Kpatnsie u
KpPHUBOJIMHEHHBIE
HHTErpaJibl

JIBoiHOII uWHTErpad M €ro CBOWCTBA.
3amMeHa MepeMeHHOW B  JIBOWHOM
uHTerpane. JIBoifHble MHTerpamsl B
HOJISIPHBIX KOOpJMHATAX.
I'eomeTpuueckue u ¢bm3nueckue
OPUIOKEHHS  ABOMHOIO  MHTErpana.
TpoitHOlt wmHTerpan, ero CBOMCTBa,
BBIYMCIICHHE. 3aMeHa IIepPeMEHHOM.
TpoitHOl WHTErpan B KpUBOJMHEHHBIX
KoopauHaTax.  ['eomerpuueckue U
¢dusnyecKkie TPWIOKEHHS TPOHHOTO
uHTerpana. KpuBoauHeHbIH HHTErpan
TIEpBOTO pona, ero cBoifcTBa,
BBIYHCIICHHE u HPUIOKEHHUS.
Bexropnoe mnone. KpuonuHeHHbIN
HHTErpall BTOPOro poja, ero CBOUCTBA,
BbIUMCICHUE U NpuinoxeHus. dopmyna
I'puna. HezaBucumoctb
KPHUBOJIMHEHHOTO UHTErpana oT
KOHTYPa HHTETPUPOBAHMS.

46

50

Htoro

20

24

294

338

5.2 Ilepeuennb 1a060paTOPHBIX padoT




He mpexycMoTpeHO y4eOHBIM TUTAaHOM

5.3 IlepedyeHb NpaKTU4YECKUX PadoT
ouHasi gpopma o0yueHust

. Marpunpl, onepauuu Haj Marpuuamu. OnpeaenuTeny BTOPOro M
TPETHET0 NOPAAKOB. [IpaBuiia BBIUKUCICHUS ONPEIECTUTEIEH.

2. Merog Kpamepa pelmieHuss cucTeM JMHEHHBIX —airedpandyeckux
ypaBHeHui. OOpaTHas MaTpuua.

3. MatpuuHblii cIOCOO PELICHUs CUCTEM JIMHEHHBIX YpPaBHEHUI.

4. Panr matpuusl. Meroa I'aycca.

5. IIpocreiitue aeiicTBug Haa BeKTopaMu. Pa3noskeHue BeKTopa 1o 6asucy.
CkansipHo€e IpOU3BEACHUE BEKTOPOB.

6. BekTOpHOE U CMEIIAHHOE TPOU3BEEHUE BEKTOPOB.

7. YpaBHEHUS IIJIOCKOCTH B IPOCTPAHCTBE.

8. YpaBHEHUS IPSIMOM B MPOCTPAHCTBE.

9. IIpsiMas Ha MIIOCKOCTH.

10. KpuBble BTOporo nopsiika: 3JyuIdIic, rumepoosna, napadoda.

11. Ilpenen ¢pynkuuu. PackpbiTie NpoCTEHIINX TUIIOB HEONPEEIEHHOCTEH.

12. IlepBblii 1 BTOPOU 3aMevaTeNbHbIE MPEIEIIbI.

13. OcHoBubIe npaBuia AU depeHrupoBaHusl.

14. Texnuka auddhepeHuupoBaHusl.

15. IuddepenuupoBanue CI0KHBIX QYHKINN.

16. IIponsBoanbie BeicKMX NOPAAKOB. [IpaBuno Jlonurans.

17. Kacarenpnas u Hopmasib. @opmyina Teinopa.

18. UccnenoBanue GyHKIIMU C TTOMOIIIBIO MPOU3BOHOM.

19. TIlepBooOpa3nas u  HeompeneneHHbId  uHTerpain.  CBolicTBa
HeolpeieNieH-HOro uHTerpana. Taliauia nHTerpanos.

20. 3aMeHa mepeMEHHOM B HEOIpPEIEICHHOM uHTerpaie. MurerpupoBanue
10 YacCTsM B HEOIIPEACIIEHHOM UHTErpase.

21. Anre6pa MHorouneHoB. ParmumonansHbie apoOu. IIpocteiimiue
paloHaibHble IpOOM U UX UHTErpupoBaHue. VHTerpupoBaHue panuoOHaIbHBIX
npobeii.  Merton  HeompeneneHHbIX — kod(pduinmeHtoB.  MHTerpupoBaHue
TPUTOHOMETPUYECKUX  BBIPAXKECHUM. HNuterpupoBanrie  uppanmoHaIbHbIX
BBIPAKEHU.

22. 3amMeHa MEPEMEHHOM M MHTETPUPOBAHUE IO YACTSIM B ONPEAECICHHOM
UHTETpae.

23. BpluncneHue MmioWAAu IMIOCKOM (UTYphl B JE€KAPTOBBIX U MOJISIPHBIX
KOOpAMHATaX.

24. Boluncienue JIMHbI 1yry. Beraucienrue 00beMOB Tell BpallleHHUs.

25. OyHKUHS HECKOJIbKUX TMepeMeHHbIX. Ilpenen u HempepbIBHOCTH
GyHKIIUM TBYX MIEPEMEHHBIX.

26. YactHble TPOU3BOJHBIE, HUX TreoMeTpuyeckuil cmbicia. [lomHbIi
nuddepennmar.

27. YacTHble pOoU3BOAHbBIE U MU (PepeHIaIbl BHICIINX TOPSAIKOB.

28. IIpousBoaHas 1o HaIMpaBJIEHUIO, TpaaueHT. CBONCTBA IPaUEHTA.



29. DkcTpemyM (QYHKIMU ABYX MEPEMEHHBIX.

30. HaumeHnsbliee 1 HanboJpliee 3HaUeHUE PYHKIMH B 3aMKHYTOH 00J1acTH.

31. OObikHOBEHHBIE AU(EpeHLnaIbHbIE YPABHEHHMsSI NEPBOrO MOPSIKA.
3anava Komm. YpaBHeHUs ¢ pa3aensomuMy NEPEMEHHBIMHU.

32. OnHOpPOAHBIE YpaBHEHUS MIEPBOTO NOpsiaAKa. JIuHEeiiHbIe ypaBHEHUS.

33. JuddepeHunanbHble YpaBHEHHsS BBICIIMX IOPAJIKOB. YpaBHEHUS,
JIOTTYCKAIOIIUE TOHMKEHHUE MOPSAIKA.

34. JluneliHble OJHOPOJHBIC YPABHEHUS C TIOCTOSHHBIMU KOA(h(UITMEHTaAMH.
XapakTepucTUYECKOE YPAaBHEHHE.

35. JluHenHbIE  HEOJHOPOJHBIE  YpPAaBHEHHA €  MOCTOSHHBIMH
K03 GUIIUEHTAMH U TTPABON YaCThIO CIIEUATBHOTO BUA.

36. Cuctembl nuHEHHBIX MU (EPEHIMATBHBIX YPABHEHHH C MOCTOSHHBIMU
K03 PUITUEHTaAMH.

37. [ocraTouHble NpPU3HAKK CXOJUMOCTU PSAJOB C  MOJOKUTEIbHBIMU
YJICHAMH.

38. 3nakouepenyromueca psaabl. [Ipusnak JleiiOHuna. 3HakonepeMeHHbIE
psabl. AOCONIOTHAS U yCIIOBHASI CXOJIUMOCTb.

39. @yHkuuoHanbHbEe psabl. OOmacTh cxoauMocTH. CTeneHHbIE PSAbL.
Teopema AGens. Paanyc cxoaumMocTH.

40. Psanpr Teitnnopa u Makiiopena.

41. TpuroHoMeTpUYECKHii psl U ero cBoiicTa. Psag dypse.

42. Psaapl @yphe 715 YETHBIX 1 HEUETHBIX (PYHKIIHIA.

43. PaznoxxeHue Henepuoaudeckon GyHKIuu B pan Oypobe.

44. PaznoxeHue Henepruoaudeckon GpyHkuuu B psag Oypse.

45. JIByKpaTHbIE UHTETPAJIBI.

46. JIBoiHO MHTErpal B JEKapTOBBIX KOOPIMHATAX.

47. JIBoitHBbIC UHTETPAJIBI B TOJISIPHBIX KOOPIMHATAX.

48. [lpunoxeHus JBOMHOTO HWHTErpaa.

49. TpoliHOM MHTETpal B IEKAPTOBBIX KOOPJAUHATAX

50. TpoiiHoit HHTETrpasl B KPUBOJIMHEWHBIX KOOPAUHATAX.

51. [lpunoxeHust TPOWHOTO HHTETpaIa.

52. KpuBOIMHEIHBIN HHTETpA IEPBOTO poja. BekropHoe moe.

53. KpuBoIHMHEIHBIN HHTETPaJl BTOPOTO POJIa.

54. ®opmyna ['puna. HezaBUCHMMOCTh KPUBOJIMHEMHOrO MHTErpaia oT
KOHTYpa UHTETPUPOBAHUSI.

3a04Has popma 00yueHuUs

. JIuneiinas anredpa.

. BekTopHas anrebpa u aHanuTHYECKas TEOMETPHSL.

. [Ipenensr.

. [IpousBoanbie u auddepeHIuaibl.

. Heonpenenenusie uHTETpaIHI.

. OnpeiesieHHbIE UHTETPAJIBI.

. OYHKITUN HECKOJBKUX TIEPEMEHHBIX.

. Iuddepenimanbabie ypaBHEHUS IEPBOTO TOPSIKA

cO~NO Ol WN B



9. luddepenumanbabie ypaBHEHUS BTOPOTO MOPSIIKA.

10. Psapr.

11. KpaTHble U KpUBOJIMHEWHBIE HHTETPAIIBI.

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B

COOTBCTCTBHNU

C y‘I€6HLIM IINTaHOM OCBOCHHUC JHMCHHUIIJINHBI

HC

MpeIyCMaTpUBAET BHIMIOJIHEHUE KYpPCOBOTO MpOeKTa (padoThl) WM KOHTPOJBbHON

paboThI.

7. OUEHOYHBIE MATEPHUAJIBI 1A TIPOBEJIEHUSA
MPOMEXYTOUYHON ATTECTAIIMUA OBYYAIOIIUXCS 1O
JAUCHUIIINHE

7.1. Onucanue noka3aresje 1 KpuTepueB OLIEHUBAHUS KOMIIETEHIUI Ha
Pa3IMYHBIX 3Tanax uxX GopMUpPOBaHMs, ONMMCAHME KA OLlCHUBAHHUSA

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynprarhl TEKylIero KOHTPOJS 3HAHMM W MEXKCECCMOHHOW aTTeCTalluu
OLICHUBAIOTCA MO CIEAYIOLIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAHY.

PesyabTaTnl 00yuyeHus,

Kpurepuu

Komnerenuus XapaKTepH3yiouue ATTecTOBaH He arrecroBan
Cq)OpMﬂpOBaHHOCTb KOMIIETCHIIHH OLCHUBAHUS
VK-1 3HATh IMHEHHYIO anredpy,| AKTHBHas Brmonnenune HeBrimonnenne
aHAIITHIECKYIO TCOMETPHIO, | haGoTa Ha[pabor B  cpok,|paboT B  CpOK,
muddepeHIaIbHOe  HCUHCIICHHE .
byskiuii omoil u  Heckompiux| MPAKTHICCKHX | [TPEyCMOTPEHHBIH |TPE/lyCMOTPEHHEI
HEePEMEHHBIX, UHTErpaibHOe| 3AHATHIX, B pabounx|ii B  paboumx
ucuncieHue; IuQGhEpeHIMAanbHbIC| oTeyaeT  Ha|mporpamMmax IporpaMmmax
YpaBHEHUS.
TEOpeTHYeCKHe
BOTIPOCHI
YMETb IPUMEHSTh MaTeMaTu4eckue (Pemenue Brinonxenue Hespinonnenue
METO/IBI AL PCIICHMA | apnapTHEIX  |paboT B CpoOK,|paboT B CpoK,
COOTBETCTBYIOIIUX MPAKTHICCKUX o
saa. MPAKTUYECKUX  |IpeAyCMOTPEHHBIH |IpeaycMOTpEHHEI
3amad B paboumx|it B  paboumx
mporpaMMax porpamMmax
BIaJIETh 0a30BbIMA 3HAHUAME B [Perienue Brinonxenue Hesbinonuenue
obxracTy JMHEHHOH anreGpEl, [PUKITATHBIX paboT B  CpOK,|paboT B  CpOK,
AHAJIMTUYECCKON I'COMETPUH, o
MATEMATHUCCKOTO AHAII3A. 3agad B|IIpelyCMOTPEHHBIN |IpeyCMOTPEHHBI
KOHKpPETHOU B paboumx|it B  paboumx
[peIMeTHON nporpammax nporpammax
oOacTi

7.1.2 ITan npoMe:KyTOYHOr0 KOHTPOJISI 3HAHUI
Pe3ynbTaThl MPOMEKYTOUHOTO KOHTPOJS 3HAHWM olleHuBarTcs B 1, 2, 3
ceMecTpe it o4HOM dopmbl oOyuenus, 1, 2, 3 cemecTpe s 3a04HOU (POPMBI




00y4YeHus IO YEThIPEXOAIIbHON CUCTEME:
COTIIMYHOY;
«XOPOLIOY;
«yJIOBJIETBOPUTEIHLHOY;
«HEYJIOBJIETBOPUTEIHHO.

KommnereH Pesyabrarsl Kputepuu | Otiau4Ho Xopowmo Yaosa Heynosa
uus 00yueHus, OLlCHUBaH
XapaKTepusyome st
copMHPOBAHHOCTH
KOMIeTeHIMH
YK-1  |3HaTh auHedHyo | Tecr Beinponsen |Beinponnenue |Beinponsenue B Tecre MeHee
amre6py, he TecTa Ha |TecTa Ha |Tecta Ha 70-80% |70% mnpaBrIBHBIX
AHAITUTUYCCKYIO
-1009 -900
reoMeTpHio, 90-100% 80-90% OTBETOB
muddepennuansHoe
UCYHCICHHE  (YHKIUI
ONHOH U HECKOJBbKHX
NEPEMEHHBIX,
HUHTErpajibHOC
HCYHCIICHHUE;
muddepeHnransHbIe
YpaBHEHHUSL.
yMeTb HPUMCHSTH | DK3aMEH 3anauun [ponemonct | IIpoaemoncTpu 3anauu HE
MaTeMariieckue pEUIEHsl B | PUPOBaH pPOBaH  BEPHBIN | peIIeHbI
METOJbI Ul PEHICHUS o
COOTBETCTRYIONIHX MIOJTHOM BEpHBIM XOJI| XOJ  pelIeHUs
MPaKTHUYECKUX 3a]a4. obbveme, peueHus OOJBIINHCTBA
MOJy4eHbl | BCeX  3ajady,| 3amad,
BEpHBIC MOJTyYEHBI MOJY4EHBI
OTBETHl Ha | BEpHBIC BEPHBIC OTBETHI
BOITPOCEHI OTBETHl  Ha| Ha 4acTh
OCHOBHYIO BOIIPOCOB
Mmaccy
BOIIPOCOB
BJafeTh 0A30BBIMH DK3aMeH 3agaun [ponemonct | IIpoaemoncTpu 3agaun HE
SHAHMAMY B 0012CTH pelleHsl B | PHPOBaH pOBaH  BepHBIA | peleHs
JIMHEUMHOU anre6p51, o
J——— MIOJTHOM BEpHBIM XOJI| XOJ  peLICHHS
reOMETpHH, obbeme, penieHus OOMBIIMHCTBA
MaTeMaTH4CCKOro I10JIYY€HBI BCEX  3a1ad,| 3ajaad,
aHann3a.
BEpHBIC MOJTyYEHBI MOJTY4€HBI
OTBETHl Ha | BEpHBIC BEPHBIE OTBETHI
BOITPOCEHI OTBETHl  Ha| Ha 4acTh
OCHOBHYIO BOIIPOCOB
Maccy
BOIIPOCOB
7.2 IlpumepHblii mNepedYeHb  OIEHOYHBIX CPEIACTB  (THUMOBBIE

KOHTPOJIbHBbIE 32JaHUSI WM MHbIe MaTepuajibl, HeOOX0AMMbIE JJIs OLEHKH
3HAHWH, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AeSITEJIbHOCTH)

7.2.1 IlpumepHbIii IepevYeHb 3aJaHUI 11 HOATOTOBKH K TeCTHPOBAHUIO
1 cemecTp



TecToBoe 3aganue Nel

1 2 4 -2
1. JlaHbI MaTpuubl A= (3 4] nB= [1 0 ) VYkazate matpuiy AB ...

5 0 6 -2 4 -4 3 0-4
Dla a) 2Dl -6) (3 0) 4)212)
2 3

4
2. OnpeienuTeb -1 paBeH ...
1) 22; 2) 21; 3) 12; 4) -8.
1 -2 3
A=-3 1 5
3. Jlana matpuma . YKkazath anrebpandeckoe JOMOJTHEHUE
2 0 -1
JUIA DJIEMEHTa ago ...
1) 5; 2) 14; 3)0; 4) -12.
X—-3y+3z =4,
4. Yka3aTb pellleHUe CHCTEMBI 2X+y+2=5,
X—-y+22=4
1) (5:6;-4); 2) (1;3;2); 3) (1;1;2); 4) (2;1;-2).
5. Jluaa Bexktopa C=3b—a, rtoe a={L4-2}ub={-101}...
1) V17 ; 2) 4; 3) V35 4) 57 .
6. O0bem mupamusl ¢ BepimmHamu A(1;1;3), B(2;-1;-2), C(-5;3;6), D(3;0;2)...
3 5
1) 5 2) 3; 3) 6; 4) 5
7. HopmanbHsblil BekTop miockoctn X —9Y—Z+7=0 umeer koopaunatsl
1) L-5-1); 2) 51 3) 751}, 4)
-5-17}.
¢ 3 Iim«/l+2x—3
. 3nauenue npenena M T hx_2
4 1 . 4
9. IlpousBogHast GyHKIUU Y = In(x +/X? +1). ..
1 1 2X 1+2x
1) 77—V 2 ;3 15 ., 4 :
) Vx? +1 ) X+vVx2 +1 ) Xx+2Vx? +1 ) Xx+2vx2 +1
10. IIpousBoanas GpyHKIMU Y = sin? x +Sin(X2)

1) 25inx+sin(x2)2x; 2) 23inxcosx+cos(x2)2x;



3) 23inx+cos(x2); 4) 25inxcosx+cos(x2).

2 cemecTp
TecToBoe 3aganue Ne2

1. Mozysb KOMIIJIEKCHOTO uncia Z =—1+ J3i paBeH. ..
1) 3; 2) 2 3) 4; 4) 8.

2. MHokecTBO nepBoobpasHbix pyHkmun Y =SIN(2X+3) umeer Bux. ..
1) cos(2x+3)+C; 2) —cos(2x+3)+C; 3) 2cos(2x+3)+C;

4) —%cos(2x+3)+c _

3. Heonpenenennslii uaTerpan | Xsin XdX pasen...
1) —xcosx+sinx+C; 2) xcosx+sinx+C; 3) xcosx+cosx+C;
4) —XCcosx+cosx+C.,
4. OObem Tena, TMOJYYEHHOTO BpaimieHueM BOKpyr ocu Oy ¢urypsi,
OTpaHUYEHHON JIMHUSAMH y=4-x>, y=0 u x=0....

3
1) 57 2) m+2; 3) 2r; 4) 8.

X
5. Yactras npomssoaHas Gpynkmun Z = g ; 10 IEpEMEHHON Y paBHa...

X X X X
1 ;2 ;3 4 .
) cos? X ) cos2 ) y? cos® X ) y? cos? X
y

6. I'paguenT ckassgpHOro nojst Z = 2x2 + Xy B Touke A(1;0) umeet Bua

1) @ 2) {22); 3) {0:-1; 4) {10
7. O6mee pemenue ypapaenus Xdy+ ydx=0 wumeer Bu. ..

C
1) y=0CX; 2) y=-X+¢; 3) y=;; 4) y:—x2+c,
y'— Y xInx

8. O011ee penieHrue ypaBHEHUS X UMeEeT BU] ...

1) y=x(Inx+C); 2) y=x(Inx+Cx); 3) y=(xInx+C);
4) y=x(xInx—x+C).

9. O6muM pemenueM ypapaenns Y ' —Y' —2y =0 gpnsercs. ..
l) Cle_x +C2€2X; 2) Clex + C262X : 3) Cle_x +C29_2X;
4) Ce ¥ +Ce

10. OOmui BUI YACTHOTO PEIICHUS HEOAHOPOJHOTO  YpPaBHECHHS

yn_4yr+4y — XeZX
1) Yy = XZ(AX + B)e2X ; 2) Yuu = (AX + B)eZX; 3) Yun = Xe2X ;



4) Y, =(Ax+B)e™

3 cemecTp
TecToBoe 3aganue Ne3

1. Yka3ath pacxoAsuIuiics YucaoBOu psij

I erver i B et K It
n=1n2 + 2n +100 ~ 1(n+D
2. YKa3arh CXOJSIINIACS YUCIOBOU Psi
" 2 © 2n+1 o 7" © n? 44
1 " ;2 X ;3 Z — 4) X :
) n§1(n3+3n2+8) ) n=1 10n+3 ) =y ) n=1(n+1)!
o n
3. Yka3aTh 00J1aCTh CXOJJUMOCTH CTETICHHOTO psiga 2. X4n
n=l n
1) [0:4]; 2) [4:4]; 3) [4:4); 4) [-4,0].
4. YUto u3 cienyroniero He OTHOCUTCA K oOnactu D B 3ammcu JTIBOMHOTO
UHTErpana?
1) miockas ¢urypa; 2) ¢urypa, orpaHUYCHHAS IPSMBIMU JTHHHUSIMH,
3) chepa; 4) TpeyroJIbHUK.
5. JIBoitHOM HMHTErpa [[(x=Y)dXdy 1o obmactu D: 0< x<l, 0<y<x
D
paBeH. ..
1 L
1) 5 2) 2; 3) 1; 4) 1
6. JIBoitHOI MHTETpAIT [l Pdpde 1o o6mactn D: p=cose paBeH...
D
S z . z
1)2, 2)2, 3) 7, 4)4.
7. O0beM Tena, OrpaHMYEHHOrO TOBEPXHOCTAMU §+ y+z=1 y=0, z=0,
X =0, paBeH...
1 L
1) 5 2) 1,5; 3) 1, 4) 3"
8. O0BeM Tena, orpanuueHHOro nosepxuoctamu p =1, 2=0, z=1, pasen...
L . . s
1)2, 2) 7, 3) 2r; 4)3.
9. KpuponuHeiinblii unrerpan sroporo poga | =] ydx + (xy +1)dy, rme L —
L

OTpe30K mpsiMoii Ha Tutockoctu Oxy ot Touku A(1; 0) no Touku B(2; 1), paBeH...

2 5 7
1) g; 2) 1,5; 3) 5; 4) §



10. KpuBosuHEWHHBI HMHTErpajs BTOPOro poja BJI0JIb

| = [ ydx + xdy
L

KpuBOi y=+/x mpu nepememniennn ot Touku O(0,0) mo Touku A(1,1). paseH...

1 2
1) 3 2) 1; 3) 2; 4) 3

7.2.2 llpuMepHBbIii IepeYeHb 3aJaHNH /1J151 pellleHUs1 CTAHAAPTHBIX 3a/1a4
1 cemecTp
x—-3y+6z =10,

1. Pemmte cucreMy ypaBHEHHM MAaTPUYHBIM METOIOM 1 2X+ Y+ 22 =7,
X—-y+2=2.

Otser: (1;1;2)
2. Haiitu jymuny Bektopa C=30-a,rme a= {L4-2}u b= {(~1,0:1} .
Otser: V57 .

3. HaifTi KOCHHYC yriia MexKIy BekTopamu a =1+ ] u b =-1 —2]+2k .
2
Otser: — % .

4. Hanitu oobem mupamuabl ¢ BepmmHamu A(1;1;3), B(2;-1;-2), C(-5;3;6),
D(3;0;2).

3
Otget: —.
2
5. Haiftu ypaBHEHMsI TpsIMOi, TMPOXOAAIICH Uepe3 Hadalo KOOpIWHAT,

X—y+z-2=0,

X+2y—-z-4=0

OtBer; —X+2y+32=0.

6. Haiftm paccrossHue MeXAy MNPSAMBIMH Ha IUIOCKOCTH: Y=3X—4 u

MapajuIeNIbHO MPSAMON {

y=3X+6.

OTBerT: \/E
N1+2x -3

7. HaﬁTI/IH CICII Ilm—
pen \/;_2

X—4

4

OTtBeT: 5 )

8. Haiftu mpou3BOaHYIO PYHKIMU Y = In(x +/X? +1).

Otser: ( L J
Vx? +1
9. CocTaBUTh ypaBHEHHME KacaTelbHOU K rpaduky QyHKummm y=x+3x? B
ToukKe (1,2).

Ommer y—Sxs L
TBCT. 3 3"



— 2_
10. Haiitu sxcTpemymbl pyHkuun Y =€ X oxH3

OTBeT: Ymax =el?

2 cemecTp

{ Hap . J- sin xdx
. dAUTHU HCOIIPCACIICHHBIN NHTCIPAJI .
peA P (cos? x +1)

Orser: — arctg(cosx) +C .
T

2. BBUMCIUTD ONpeeneH bl uterpan | XSin xdx
0

OtBet: 7T .

3. Haiit oO6beM Tema, MOTy4eHHOTO BpamieHueM BOKpyr ocu Oy ¢wurypsl,
OrpaHUYECHHOU JIUHUAMU y=4-x*, y=0 u x=0.

Otser: 87 .

4. BLIUMCIIUTS JUIMHY JIyTH, 331aHHOl ypasHennem Y =InXx (1<x<4),

4
Oteer: V5-+2+In +4\/§,
1+J§

5. HaiiTy 4acTHbIE IIPOM3BOIHBIC IEPBOrO MOPsIKA QYHKIMH Z = /X -sin Y
X
OtBeT: 2z} :isinl+\/;-cosl- Y ;o Zy :\/;-cosl- 1 .
2Jx X X x2 x \x
6. Haiitu Touku sxcTpemyma QyHKIUU z = x* + y* —3xy .
Otser: (1;1).
7. Haiitu ob1iee pemienne nudPpepeHnaibHoro ypaBHeHust Y ' — Y —xInx.
X

Oteet: Y=X(xInx—x+C).
8. Haiiti obmee pemrenne auddepennuansroro ypapaerns  y" +4y = e

Otger: Y = Cjq8in 2x+C, cos2x +%e2x _

{y” —y' =2y =6c0SX + 3sin X,
9. Haiitu pernenue 3agaun Komn y(0)=0, y'(0)=1.
e~ N 4-e** 3cosx 3sinx
6 3 2 2
10. Pemmuth cucremy nudpepeHnnanbHbIX ypaBHEHUM:

OtBer: Y=

dx

P x-2
&
y
—=3x+4
dt y



3
OtBeT: X =C1et +C2e2t Ly = —Cqe —§C2e2t_

3 cemecTp
. o0 Xn
1. HaiiTi 0051aCTh CXOAMMOCTH CTEIIEHHOTO Psijia Z T on
n=1
Otser: [—11].
o0 Xn
2. HaifT 06:1aCTh CXOQMMOCTH CTEIICHHOTO psifa 2 -
n=1 N:
Orser: (—00; ) |
V2
2 X 1 1-x2
3. [ToMeHSATH MOPSIIOK MHTEMPUPOBAHKS J dx '[ f(x, y)dy + J dx J. f(x, y)dy.
0 0 V2 0
2
J2
2 Y
Otser: | dy [ f(x y)dx.
0 y

4. Haiitu uHTerpai g Xdxdy o o6mactn D: 0<x< 1, 0<y<x,

1
OtBeT: § )

5. Haiitu unrerpan gp~pdpd(0 no oonactu D: p=1, 0<¢p<r.

T
OtBeT: 5 .
3

6. Haiitu 00neM Tena, OrpaHn4eHHOro MoBepxHocTamMu: Y +x+z=2, y=0,
z=0, x=0.

4
Ortger: 3
7. 6. Haiitu o06beM Tena, OrpaHUYEHHOTO MOBEPXHOCTIMHU: X2 + y2 =1,
z=0, z=2.
Ortser: 27 .
8. Bpruncnuthb {{f (x)dx dy dz, rae V orpaHudeHa rmiockoctamu X =0,
y=0, z=0, x+y+z=1.
7
Orger: o1
9. Beruncuts | = If_ xydXx + xdy pnome kpuBoil Y= x? IIPU MEPEMEIICHUN OT

touku 0(0,0) mo Touku A(1,1).
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Orger: T
10. Boramemuts | = [ydX+2xdy pnons kpusoii y=+/x IIPU TIEPEMEILICHUHN
L
ot Touku O(0,0) no Touku A(1,1).
OtBeT: 2.

7.2.3 IlpumepHBbIii epeyeHb 3aJaHUH IS pelleHusl MPUKJIATHbIX 327124
1 cemecTp

1.  IIpom3BOACTBEHHBIE  PECYPCHI X, Y, Z CBs3aHbl  YCIIOBUSMM,
ONMUCHIBAEMBIMU C MOMOIIBIO CUCTEMBbI ypaBHEeHHMU. HaliTh 3HaueHust pecypcos,
X—2y—2=-b5,

pemuB cucteMy MetoqoM [laycca | X+ Y — 2z = -1,
2x—-3y+3z=2.

Otger: (1;2;2).

2. Marpuiia BpeMeH TPaHCHOPTUPOBKH 3arOTOBOK OT CTAHKA K CTAHKY UMEET

2 4 -3
pur 1 =8 -2 1 | Haiitu oOpaTHYIO MaTpHILy.
4 3 -1
-1 -5 -2
4 -1
32 10 -36
3. Haittu xocuHyC yTiia MEXKIy BEKTOPaMU IEPEMELIEHUS ABYX Pa3IMYHBIX
neraneii a=1+] u b=—1 -2j+2k.
2
Otser: —%.

4. Haiitn 00beM 3arOTOBKH, UMEIOIICH BUI TUpaMu/Ibl ¢ BepimnHamu: A(1;1;3),
B(2;-1;-2), C(-5;3;6), D(3;0;2).
3

OrtBeT: PX

5. @yukuus mnonesdoctu umeer Bux  F(X)=(X-— 2)2e_
MaKCHMYM 3TOH (PYHKIIHH.

X+2 o
. Hantu

OtBeT: Frpx =462,

6. 3aBUCHUMOCTb TEMIIEPATYpPhI T€JIa OT BpEMEHU { onmuchIBaeTCs CleAyIoUIen
3
AHATUTHYECKONW 3aBUCUMOCTBIO T (1) :E_4t+2 . KakoBa OymeT CKOpOCTH

M3MEHEHUS TEMIIEPATYPHI T€JIa B MOMEHT BPEMEHU t=4,
OtBeT: O.



2 cemecTp

1. Haitftu paGoTy MO BBIKAUMBAHUIO TOPHOYE-CMA30YHOU >KUIKOCTU U3
BEPTUKAJILHO PACHOJOKEHHOW HWJIMHIPUYECKOW ITUCTEPHBbI, UMEIOIIEH paguyc

o l
ocHoBaHusg R = 1 M u BeicoTy H =4 M. Y aenbHbIil Bec xkuakoctu 0,9 —3 -
CM

Orser: /200 kr-m.

2. Haiftu o0beM ToKapHO# JeTaiid, OJydeHHOM BpalreHneM BOKpyr ocu OX
(burypsl, OrpaHUYEHHON JIMHUAMH y=4-X%x*, y=0 U x=0.

OtBeT: 87 .

3. Haiitu Touky MuUHUMyMa (PYHKIMH TOJIE3HOCTH, 3aBHUCSIIEH OT IBYX

napameTpo F(X,y) = X3 + y2 —6xy —39x+18y.
Otger: (5;6).
4. 3aBucuMOCTh KoHIeHTpanuu c(t) mpucaaku B pacTBOpe MpHU XUMUYECKON

dc ¢ 1
00paboTke onuckiBaeTcs nudPepeHITnaIbHbIM YpaBHEHUEM at + e t_2 . Haittu
oO1ree pemenue AudhepeHnaIbHOr0 YpaBHEHUS.

Inft| +C
Orger: C(t) = —

3 cemecTp

-1 2-x? 0 x?

1. IToMeHATh MOPSIIOK UHTETPUPOBAHUS I dx I f(x, y)dy +J.dXJ‘ f(x,y)dy.
1

-2 0 0
lay Troyx
Otger:; JdY X, y)ay
0 —2-y?

n-x"

o0
2. Haiitn 06;1aCTh CXOMMOCTH CTETICHHOTO psifia 2 en
n=1

Oteer: (-55).

3. Haiitu uHTErpa gdedy no oomactn D: 0<x<1, 0<y<x.

1
OtBerT: 6"

4. Haiitu 00beM Teja, OrPaHHYEHHOTO MOBEPXHOCTAMK: Y—X+2=2, Y=0,
z=0, x=0.

OtBeT: =

3



5. Boruncauts kpusouHeiinsiii unrerpan | YOX+2XdY prons napaGossr
L
y= X2 OT TouKH A(0;0) no Toukm B(LD) .

il
OtBerT: 3"

7.2.4 TlpuMepHBbIii NepevyeHb BOMPOCOB VISl MOJATOTOBKH K 3a4eTy

1. Matpuusl. Onepanuu HaJl HUMHU.

2. OnpenenuTeny BTOPOrO U TPETHEro MOPsAKa U UX CBOMCTBA, BEIUMCIICHHE.

3. ObpaTHas MaTpuIa 1 ee HaX0XKJIEHHE.

4. Meroxn Kpamepa perieHus: CUCTEMBbI IMHEWHBIX YPABHEHUH.

5. Meroa 00paTHON MaTpHUILIbl PEIICHUS CUCTEMbI TMHEHHBIX YPABHEHHI.

6. Meton "aycca pemieHust CHCTEMBI TIMHEHHBIX YPaBHEHHIA.

7. Bexropsl. JIunelinbie onepaiuu Haj BekTopamu. [IpsmoyronpHas cuctema
KOOpAMHAT.

8. [lexapToBsIii 0a3uc. Pa3noxkeHne BekTopa 1o 6asucy.

9. CxansipHoe npousBeenue. CBoicTBa.

10. BextopHoe npoussenenue. CBoiicTBa.

11. CmemanHoe npousBenenue. CBolcTBa.

12. YpaBHEHHE IIIIOCKOCTH, MMPOXOASAIICH Yepe3 3aIaHHYI0 TOUKY
NEPICHINKYISIPHO BEKTOPY.

13. O011ee ypaBHEHHUsI TUIOCKOCTH B MPOCTPAHCTBE. Y paBHEHUE MIJIOCKOCTH B
OTpe3Kax. YToJsl MeXAy MIOCKOCTSIMU. PacCTOsIHME OT TOUKH 0 TJIOCKOCTH.

14. YpaBHeHuUsI IPSIMOM B TPOCTPAHCTBE.

15. YpaBHeHus npsiMoit Ha TIIOCKOCTH: € YTJIOBBIM K03 (dUllMeHTOM, o0111ee,
MPOXOAILIEN YEPE3 JBE TOUKH, B OTpe3Kax. PaccTosiHuE OT TOUKM 10 MPSAMOM. YTOJI
MEXIy MPSMBIMU Ha TJIOCKOCTH.

16. Dmnmuric. OCHOBHBIE CBOMCTBA.

17. I'unep6ona. OCHOBHBIE CBOMCTBA.

18. ITapaGosia. OcHOBHBIE CBOMCTBA.

19. Onpenenenne npenena pynkiuu. CBONCTBA MPEACIIOB.

20. beckoHedHO Mayible BETUYMHBI U UX CBOMCTBA. beckoHeuHo Oosbine
BEJIMYMHBI.

21. IlepBblii 3aMeyaTeIbHbBIN TIPEE.

22. BTopoii 3amedaTeNbHbIN npeael.

23. OgnocropoHHue npeaensl. HenpepslBHOCTh PYHKIIMU, CBOMCTBA
HETPEPBIBHBIX (PYHKITUH.

24. Knaccudukaius To4eK pa3pbiBa.

25. Omnpenenenue npousBoaHOM. HenmpepsiBHOCTE AudepeHimpyemoit
GyHKIUH.

26. 'eomeTprdecKuii 1 MEXaHUUECKHUI CMBICIT TIPOM3BOIHON. Y paBHEHHE



KacaTeIbHOM.

27. IlpaBuna nuddepenunpoBanus. JuddepeHimpoBanme caoKHOMU
GbyHKIUH.

28. IuddepennmpoBanne GyHKIHNH, 3aJaHHON ITapaMeTPUUSCKH.

29. TIpon3BOIHBIEC BBICIINX MOPSIKOB.

30. Muddepeniuan, ero cBoicTBa u npuiaoxeHus. JuddepeHimanbl BEICIINX
TIOPSITTKOB.

31. TlpaBuio JlomuTans.

32. DkcrpemyMbl. HeoOX01uMblii U 1OCTATOYHBIE PU3HAKH CYIIIECTBOBAHUS
IKCTpEMyMa.

33. BeinykiocTs U BOTHYTOCTh QpyHKIMU. [Ipr3Haky.

34. AcuMTITOTHI.

7.2.5 IlpumepHbIii MepeyeHb 3aIaHUH JIS1 pellleHusl MPUKJIAAHBIX 32124
2 cemecTp

1. TlepBooOpa3zHas. OmnpeneneHUE HEONMPEICICHHOIO HWHTErpajga U €ro
cBoicTBa. Tabnuila HHTErpasoB.

2. 3amMeHa IEpEeMEHHOM B HEOIIPEICICHHOM UHTErpare.

3. ®opMyra UHTETPUPOBAHUS 110 YACTSIM.

4. InterpupoBaHue MPOCTEUIIINX PAIMOHATBHBIX APOOECH.

5. Meton HeomnpeeneHHbIX K0P GUIIMEHTOB HHTETPUPOBAHUS PAIlMOHATBHBIX
TpoOeii.

6. UHTerpupoBanre TPUTOHOMETPUUECKUX (DYHKITHM.

7. IHTerpupoBaHre HEKOTOPHIX UPPATUOHATBHBIX (PYHKIIUMA.

8. IlonsTHE OMpeneNeHHOr0 WHTErpajla U €ro CBOMCTBA. | eomMeTpuduecKuii
CMBICIL.

9. Hurerpan ¢ mnepeMEHHBIM  BepXHUM  npeaenom.  Dopmyna

Herorona-Jleitouuria.

10. 3ameHa nepeMeHHOM B ONPEACIICHHOM UHTErpase.

11. laTerpupoBaHue Mo 4acTsIM B ONPEIACICHHOM HHTErpare.

12. Beruncnenue miomaan Gurypsl B J€KapTOBBIX KOOPIUHATAX.

13. Beruucnenue miomaan GUrypsl B MOJSIPHBIX KOOPAUMHATAX.

14. BeruncneHue JJIMHBI IyTH ¢ TIOMOIIBIO ONPEEICHHOTO HHTErpaia.

15. Beiuncnenue o0bema Tena BpalleHUS C TMOMOIIBIO OINPEIEICHHOTO
WHTErpana.

16. Ilpenen u HeNpPepbHIBHOCTh (PYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

17. Onpenenenue 4aCTHLIX NMPOU3BOAHBIX. [ToHbINM nuddepentmal.

18. Mcnonp3oBanue noiaHoro nuddepenipana B NpuOINKEHHBIX BHIYUCICHHUSL

19. Ilpon3BoHas CI0KHON (QYHKIIHUU.

20. ITpou3BoaHas Mo HaMpaBiIeHUO. ['pagreHT.

21. TlpousBojHble BbICIIMX TOPsAAKOB. I[lomHbIM auddepeHnan BbICID
HOPSIKOB.

22. DKcTpeMyM (QYHKIIMH HECKOJIBKUX MIEPEMEHHBIX.

23. HeoOxoMuMBbIH ¥ TOCTATOYHBIN IPU3HAKH SKCTPEMyMa.



24. luddepennuanpupie ypaBHeHUs 1-ro nopsiika. OCHOBHBIC TTOHATHUS.

25. YpaBHEHUS C pa3AeIOIIUMUCS EPEMEHHBIMHU.

26. OgHOpOIHbIE YPABHEHHS.

27. Jlunetinple quddepeHiraibHbple YpaBHEHHS TIEPBOTO MOPSIKA.

28. YpaBuenus bepnysim.

29. luddepenimanbabie ypaBHEeHUS N--r0 MOPSAKOB. OCHOBHBIEC MOHATHUS.

30. YpaBHeHUs1 BTOPOTO MOPSIIKA, TOMYCKAIOIIKE MOHMKEHUE MOPSIKA.

31. OOmas Teopusi peuieHus JTUHEHHBIX AUQQPepeHInanbHbIX ypaBHEHUN N
MOpsIKA.

32. PemeHue JMHEWHBIX OAHOPOIHBIX AU(PPEPEHUIUATBHBIX YpPaBHEHHI
MOCTOSTHHBIMU KO3 GUIIUEHTaMH. XapaKTEPUCTUIECKOE YPaBHEHNE

33. Mertoag HeompeneneHHbIX KOIPPHUIMEHTOB pPEIICHUsS HEOJAHOPOIH
JUHEHHBIX Ju(depeHINaTbHBIX YPaBHEHUH CO CIEIMaTbHON MPaBOM YacThIO.

34. Meton BapualUd TPOU3BOJIBHOM TMOCTOSHHOM peIIeHUs JIMHEHH
HEOJIHOPO/IHBIX YPaBHEHUH.

35. Cucrembl TMHEWHBIX TU(HEpPEHITNATBHBIX YPAaBHEHUH.

3 cemecTp

1. Yucnossie psaasl. Onpenenenue cxoauMocTi. CBONCTBA CXOAIINXCS
MOJIOKUTENBHBIX pAI0B. HeoOX0oauMbIi MPU3HAK CXOJUMOCTH.

2. TlepBblii U BTOpPOM NpPHU3HAKU CPABHEHHUS CXOIUMOCTU ITOJOKHTEIHHBIX
PSIOB.

3. I[Ipusznak cxoaumoctu Jlamamobepa.

4. TIpuznak cxonumoctu Korm.

5. nTerpanpHblil MPU3HAK CXOAUMOCTH YHCIIOBBIX PSIIOB C MOJOKUTEIbHBIMU
YJIEHAMH.

6. 3nakouepenyromuecs psabl. [Ipuznak Jleitbauma.

7. 3HaKonepeMeHHbIE Psbl. AOCOIIOTHAS U YCIOBHAs CXOAUMOCTb.

8. Crenennsie psabl. Teopema AGens. Panuyc cxoqumMocTH.

9. Psanpr Teitnopa u Makiiopena.

10. Psaapr Teitnopa u Maknopena. Teopema o eTMHCTBEHHOCTH Pa3I0KEHUS B
CTerneHHoM psan. Teopema o cxoaumocTu psana MakinopeHna.

11. TpuroHoMeTpUUeCKUi sl U €ro cBoicTBa. Teopema 0 €IMHCTBEHHOCTH
PasyoKeHUs B TpUroHoMerpudeckuu psaa. Psg @ypee. Teopema o cXo0auMocCTH psiia
Dypse.

12. Psapt dypbe 1151 YETHBIX U HEUETHBIX QyHKUUU. Pan @ypre aiig yHkimm
¢ nmepuoiom 21.

13. /IBoiiHO# MHTETpa, ero CBOMCTBA U BHIYUCIICHHE.

14. JIBoiiHO#M MHTErpa B MOJISPHBIX KOOPJUHATAX.

15. Beruucienue miomaaei 1 00beMOB ¢ MOMOIIBIO TBOMHBIX HHTETPAJIOB.

16. TpexxpaTHbIii HHTETPAI .

17. BeruucieHnue TpoMHOro MHTErpaia B A€KAPTOBBIX KOOpIUHATAX.

18. Brruncnenue TpoHHOTO UHTETpajIa B KPUBOJIMHEHHBIX KOOPJUHATAX.

19. Beruncnenue oobeMa Tenna, IpUMEHEHUE TPOMHBIX HHTErPAJIOB K 3a/1a4am



MEXaHUKH, (PU3UKH.

20. KpuBosnmHeitHblil maTerpai | pona.

21. Kpuonuneinblit maTerpai |l ponga u ero BeIYUCIIEHUE.

22. ®opmyna ['puHa. YcinoBus HE3aBUCUMOCTH KPUBOJMHEHHOTO HHTErpayia
OT IyTH UHTETPUPOBAHUSI.

7.2.6. Mertoauka  BbICTABJIEHHS] OIEHKH TPM  NPOBeJAeHUU
NMPOMeKYTOUYHOI aTTecTAlNU

DK3aMeH MPOBOJIUTCS MO TECT-OMiieTaM, KaxAbld U3 KOTOphIX coaepxuT 10
BOIPOCOB U 3a7a4y. Kaxk/plif MpaBUIIbHBIN OTBET HAa BOIIPOC B TECTE OlieHUBaeTcs 1
0amtoM, 3agava onenuBaercs B 10 6amnos (5 0amioB BepHoe pelieHre U 5 6aioB 3a
BEpHBIN 0TBET). MakcuMalibHOE KOJIMUecTBO HabpaHHbBIX OaioB — 20.

1. Ouenka «HeynoBieTBOPUTEIBHO» CTaBUTCS B Cllydae, €ClId CTYJEHT
HaOpas MeHee 6 0aIoB.

2. OneHka «Y IOBIETBOPUTEIHHO» CTABUTCS B CITydae, €Clid CTYACHT HaOpam
ot 6 10 10 6amnos

3. Onenka «XopoIo» CTaBUTCS B cly4yae, €cliu CTyAeHT Habpan ot 11 go 15
OaIIOB.

4. Onenka «OTIMYHO» CTABHUTCS, €CIIM CTYICHT HaOpas oT 16 mo 20 Gamwios.

7.2.7 IlacniopT OLIEHOYHBIX MATEPHAJIOB

Ne m/m KoHTposmmpyemslie pa3aeinbt KOHTpOIfIzliyeMOﬁ HanmeHnoBanue o1ieHOYHOTO
(TeMbl) TUCITUATIIIUHBI KOMITETEHILIH cpencTBa

1 Jluneiinas anreOp YK-1 Tect, yCTHBIN ONIPOC, IK3aAMEH

2 BekTopnas anreOpa YK-1 TecT, yCTHBIN ONPOC, SK3aMEH

3 AHanuTH4yeCcKas reoMeTpHUs YK-1 TecT, yCTHBIN OIIPOC, IK3aMEH

4 [Ipenen n HENPEpBIBHOCTH YK-1 TecT, yCTHBIN ONPOC, 3K3aMEH
(GyHKIMN OJTHON IepeMEHHOM

5 Juddepenunpopanue YK-1 Tect, yCTHBIN OIIpOC, IK3aMEH
(GyHKIIMI OJTHON IEpEMEHHOI

6 Heonpenenennsiit uarerpan  |YK-1 TecT, yCTHBIN OIIPOC, DK3aMEH

7 Onpenenennblii uaTerpan u ero(YK-1 TecT, yCTHBIN ONPOC, 3K3aMEH
IIPHJIOKEHHUS

8 Teopus pynkumii Heckonbkux [(YK-1 TecT, yCTHBIN ONPOC, 3K3aMEH
IIEPEMEHHBIX

9 HuddepenunanbHble YK-1 Tect, yCTHBIN OIIPOC, IK3aMEH
ypaBHEHHUS

10 Psaner. 'apmonrnueckuii ananmus |[YK-1 Tect, yCTHBIN ONIPOC, dK3aMEH

11 Kpatnsie u kpuBonuneitnsie  |YK-1 TecT, yCTHBIN ONPOC, 3K3aMEH
MHTETPaJIbl

7.3. Meroanueckne MaTepuajbl, ONpeAesiiOlINe  TNPOUETYPbI
OLlCHUBAHUSA 3HAHMI, YMEHNH, HABBIKOB M (WJIH) ONbITA 1€eATEIbHOCTH

TecTupoBanue OCYIIECTBISETCS, JIUOO TPU TOMOIIA KOMIIBIOTEPHOM
CHUCTEMBl TECTHPOBAHHS, JUOO C HMCIIOJH30BAHHEM BBIJIAHHBIX TECT-3aJaHUN Ha
oymaxkHom HocutTene. Bpems tectupoBanuss 30 MuH. 3aTeM OCYIIECTBIISIETCS




IIPOBEpKA TECTa 3K3aMEHATOPOM U BBICTABIISIETCS OLEHKA COTJACHO METOAMKH
BBICTABJICHUS OLICHKU NP MPOBEJICHUN MTPOMEKYTOUHOM aTTECTAIUH.

Pemenne craHgapTHBIX 3a7ad OCYIIECTBISETCA, MO0 TPU TMOMOIIH
KOMITBIOTEPHON CUCTEMBbI TECTUPOBAHMSI, TUOO C UCIIOIH30BAHNUEM BBIIAHHBIX 3a/1a4
Ha OymakHOM HocuTene. Bpems pemienus 3amay 30 MuH. 3aTeM OCYIIECTBISIETCS
IpoBepKa penieHusl 3a7ady HK3aMEHATOPOM M BBICTABISIETCS OIIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OLICHKU MIPU MPOBEJCHUU TPOMEKYTOUHOM aTTeCTaIUH.

Pemenne mnpukmagHbBIX 3a7ad  OCYIIECTBISIETCS, JUOO TMpPH TOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHMSI, TUOO C UCIIOIH30BAaHUEM BBIIAHHBIX 33/1a4
Ha OymaxkHoM Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBISETCS
IIPOBEpKAa pelIeHUs 3a7ad HK3aMEHATOPOM M BBICTABJISETCS OLIEHKA, COIIACHO
METO/IMKH BBICTaBJIEHUS OLICHKU ITPU MPOBEJECHUU IPOMEKYTOUHOM aTTECTALIMH.

8 YYEBHO METOAUWYECKOE U HTH®OPMALIMOHHOE
OBECIHHEYEHUE JUCHUIIJIUHBI)

8.1 IlepeueHb y4eOHOW JUTepPaTypbl, HEOOXOAUMOIl IJsl OCBOEHHA
TUCHUNITIHHBI

1. IuckynoB H.C. JluddepeHnuanbHoe U HHTETPAIbHOE MCUUCICHUS |
yaeOHoe rmocobue /1t BTy30B : B 2 T. : gonymeHo MO CCCP . T. 1/ H.C. IluckyHoB.
- U3x. crep. - Mocksa : Materpan-Ilpecc, 2007 (M. : T'VII IIIII "Tun. "Hayka"). -
415 c.

2. IuckynoB H.C. [IuddepenunanbHoe U UHTETpAIbHOE HCUHUCICHUS :
yuyeOHoe nocobue aiist By30B : B 2 T. : nonymeHo MO. T. 2 / H.C. IluckyHos. - U3xa.
ctep. - M. : Uuaterpan-IIpecc, 2008 (M. : I'VII [T "Tun. "Hayka"). - 544 c.

3. bepman T'.H. COopHuk 3amad 1Mo Kypcy MaT€MaTH4YeCKOTro aHaimza /
I'.H.bepman. — CI16. : IIpodeccus, 2005 r. — 432 c.

4. Nanko IL.E. Beicmias mMaremMatvka B yNmpaKHEHUAX M 3a1adax : B 2 4.:
VYueb. mocodue. YU.1 / ILE. [Janko. - 6-e u3a. - M. : Onukc; Mup u oOpa3zoBaHue,
2006. - 304 c.

5. lanko ILE. Beiciias maTemMatvka B ynpaKHEHUSX M 3aj1adax : B 2 4.
VYueb. mocobue. U.2 / I1.LE. [lanko. - 6-¢ uzn. - M. : OHUKC; Mup u oOpa3zoBanue,
2006. - 416 c.

8.2 IlepeueHb HH(OPMAIMOHHBIX TEXHOJIOTHIi, MCHOJb3yeMbIX MPH
OCYLIECTBJICHMH 00pa30BaTeJbHOIO Ipolecca M0 AMCHUILIMHE, BKJIIOYAasi
nepevYeHb  JIMIEH3MOHHOI0  MPOrpaMMHOr0  odOecreyeHHusi, PecypcoB
HH(POPMAIMOHHO-TEJIEKOMMYHUKAMOHHOMN ceTH «HTEpHET», COBPEMEHHBIX
npodeccnoHaNbLHbIX 023 JAHHBIX M HHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:

JInneH3noHHoe nporpaMMHoOe o0ecreueHue:

- Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic
(MHOTOITOJIb30BATEIILCKAS JTUIICH3M)

Pecypcol nnopmarimoHHo-TeIeKOMMYHUKAIIMOHHOM ceTn « THTepHEeT»:

http://www.edu.ru/

Oo6pazoBatenbHbIid moptan BI'TY



http://www.edu.ru/

HNupopmaninoHHbIe CLIPAaBOYHBIE CUCTEMBI:
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpemeHHbIE podecCOHaTbHBIC 0a3bl JAHHBIX:

— http://eqworld.ipmnet.ru/ru/library/mathematics.htm (Kauru B popmarax
PDF u DjVu).

— http://eqworld.ipmnet.ru/indexr.htm

https://math.ru/lib/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASI JIJIs1
OCYHIECTBJIEHUS OBPA3OBATEJBHOI'O ITPOLECCA
Jist  mpoBeAeHUS  JIGKITMOHHBIX WM TMPAKTHYECKUX 3aHATHH HEoOXoauMma
aynuTopusi, OOOpyJOBaHHAsi JOCKOM, y4eOHBIMH CTOJIAMH, DKPaHOM H
BUJICOIIPOEKTOPOM.

10. METOANYECKUE YKA3ZAHUA JJSA OBYYAIOIIIUXCS 11O
OCBOEHMUIO JUCHUIIJIMHBI (MOAY JIA)

[lo pguciumunbHe «MareMaTHKa»  YUTAKOTCS  JIGKIMH, MPOBOJAATCA
IPAKTUYECKUE 3aHSATHUS.

OcHOBOM W3y4YeHHs] AWCUUIUIMHBI SBISIIOTCS JIEKIIMA, HA KOTOPBIX
U3JIaraloTcsa HauOoJiee CyIIECTBEHHbBIE U TPYIHBIE BOIIPOCHI, a TAKKE BOMPOCHI, HE
HalleAIIe OTPAXKEHUS B YYEOHOU JTUTEPATYPE.

[IpakTideckue 3aHATHS HaNpaBlIeHbl Ha OOecleYeHHe BO3MOXKHOCTU
npuoOpeTeHNs] MPAKTUYECKUX HABBIKOB pacueTa 3aJay TEIUIOTEXHHUKHU. 3aHATHUS
IPOBOISITCS IMyTEM PEIICHNUS KOHKPETHBIX 3a7ad B ayIMTOPHUH.

By yueOHbIX 3aHATHIA J1esTeNbHOCTh CTYICHTa

Jlexmus Hanucanme  KoOHCIeKTa  JIGKIHM:  KpaTKO, CXEMaTH4HO,
MOCIIEZIOBATEIbHO  (PUKCHPOBATH  OCHOBHBIC  ITOJIOXKCHHSI,
BBIBOJIBI, (OpPMYIHpPOBKH, OOOOIEHHUS; TOMeYaTh BaKHBIE
MBICJIM, BBIACIATH KIIOYCBBIC CJI0OBA, TCPMUHBIL. HpOBepKa
TEPMHUHOB, TIOHATUN C TOMOIIBI0 SHIMKJIONEANH, CIOBapeil,
CIIPaBOYHHUKOB C BBINIHMCBIBAHUEM TOJIKOBAaHUH B TETpalb.
O6o3HaueHue BOMPOCOB, TEPMHUHOB, MaTepHaia, KOTOpbIe
BBI3BIBAIOT TPYAHOCTH, IIOMCK OTBCTOB B pCKOMeHHyeMOﬁ
nutepatype. Ecniu camocTosATenbHO HE yaaeTrcs pa3oOparbes B
Marepuaie, HeoOxoaumo chOpMYIUPOBATh BOIMPOC U 3a7aTh
MIpernoaBaTelto Ha JICKIHMH UM Ha TPAKTUYECKOM 3aHSTHH.

[TpakTrueckoe KoHcnekTupoBanue pexkoMeHAyeMbIX HMCTOYHHKOB. Paborta ¢
3aHsTHE KOHCIIEKTOM JIEKI[Mii, MOJArOTOBKAa OTBETOB K KOHTPOJIbHBIM
BOIIPOCaM, MIPOCMOTP pPEKOMEH1yeMOM JUTEPATYPHI.

[IpocnymmBanune ayano- U BUACO3AMKMCEN MO 3aJaHHOW TEME,
BBITIOTHEHUE PACYETHO-TpadUUYeCKUX 3aJaHHid, pelIeHrue 3a/1a4d
110 AJITOPUTMY.

CamocrosarenbHas pabota [CamocrosiTensHas paboTa CTYAEHTOB CIIOCOOCTBYET ITyOOKOMY
YCBOGHMSI y4yeOHOro Marepuajla W pa3BUTHIO HAaBBIKOB
camooOpa3zoBanus. CamocrosiTenbHass padoTa mpezrnonaraer
CJICAYIOIINE COCTABJIAIONINE:
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- pabora cC TeKkcTamMH: Y4YeOHMKaMH, CIPaBOYHHUKAMH,
JOTIOTHUTENIBHON  JIMTepaTypoil, a Takke MpopadoTKa
KOHCIIEKTOB JIEKLIUH;

- BBITMIOJIHEHUE IOMAIIHUX 3a/IaHUH U pacueToB;

- paboTa HaJl TeMaMU JUIsl CAMOCTOATEIBHOTO U3Y4YEHUS;

- y4yactue B paboTe CTYACHUYECKMX HAyYHBIX KOH(EpEHIIHIA,
OJIMMIIHA;

- IOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAIUH.

[ToaroroBka K MpOMEXKYTOUYHOM
aTTeCTalluu

l'oToBuTbCS K  NPOMEXYTOYHOM  aTTECTallUd  CIENYET
CUCTCMATUYCCKHU, B TCUCHUC BCCIr0 CCMECTpPA. MNHuTencuBHas
IIOArOTOBKA JOJDKHA HayaTbCsl HE IO3JHEE, YeM 3a
MECAL-IIOITOpA 10 POMEXKYTOYHON aTTeCTaluu. /JJaHHbIe repes
3a4€TOM C OLEHKOH, DK3aMEHOM, DJK3aMEHOM, 3a4eTOM C
OLIEHKOM, PK3aMEHOM, 3K3aMEHOM TpH JHs (P (EeKTUBHEE BCErO
VICII0JIb30BATh I IOBTOPEHMS M CUCTEMATU3alM1 MaTepHrala.




