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I. Padouasi mporpaMMa nepecMoTpeHa Ha 3aceJaHHH Kadeapbl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

11. PaGouasi nporpaMma nepecMOTpeHa Ha 3acefaHHH Kadeapsl:

IIpotokomn oT « » 20 1. Ne

3aBenyrontuii kKadeapoi



AHHOTANUA TNCIHUIT/IMHBI
«MareMaTHKa»

PabGouas nmporpamma y4eOHON TUCHMIUIMHBI pazpaboTaHa JyIsl CTYACHTOB 1
Kypca, oOyuaromuxcsi no Hanpasienuto 08.03.01 CrpoutenbcTBo, M0 MpoduIIto
«IIpoexkTpoBaHuEe 30aHUM U COOPYXKEHHI» B COOTBETCTBHE C TPEOOBAHUSAMU
dbenepaabHOrO  rOCYJapCTBEHHOTO  00pa30BaTEIBLHOIO  CTAaHJApTa  BBICIIETO
oOpa3oBaHus, YTBEP)KICHHOTO MpUKa3oM MUHHCTEPCTBA O0Opa30BaHUS U HAYKH
P® ot 12.03.2015 No201.

Jucnummaa «MaremaTuka» BXOJUT B cocTaB 0a3oBod udactu bioka 1
Jucuumiunsl (Moaynn) yueoHoro 1iana (b1.5.9).

OO6mast TPyJIOEMKOCTh OCBOEHHUS IHUCIUIUIMHBI cocTaBiser 216 yacoB, 6
3a4€THBIX €IMHUII. YUYEOHBIM IJIAaHOM MPEAYCMOTPEHBI JIEKIIMOHHbIE 3aHsITHs (72
yaca), mpakTuyeckue 3ansaTus (72 yaca) U caMoCTosITeNIbHas paboTa cTyaeHrta (72
yaca, B TOM yucie 54 yaca Ha sk3aMeHbl). Jluciumimnaa peanusyercs Ha 1 Kypce B
1 u 2 cemectpax. Popma IPOMEKYTOUYHON aTTECTALIUH — SK3aMEHBI.

Heab0 ocBoeHUS IUCHUIUIMHBI «MaTeMaTtnka» SBISETCA YCBOEHUE
MaTeMaTUYECKNX METOAOB, JAOIIMX BO3MOYKHOCTH MOJEJIHPOBATH YCTPOICTBA,
MPOIIECChl M SIBJICHUSI, BECTU PacCy€Thl, MCIOJIb3YyS MaTeMaTHYECKHMl armrmapar,
UCXOJI1 U3 BHIOPAHHOTO CTY/ICHTOM HaIlpaBJiCHUS U OyIyIlIel NesSTeIbHOCTH Kak
CIeLUAIIUCTA.

3agaum QUCIUILINHEL:

- (QopMupOBaHUE YCTOWYMBBIX HABBIKOB MO KOMIIETEHTHOCTHOMY NPUMEHEHHUIO
GyHIAMEHTAIBHBIX  TOJOKEHUM MaTeMaTHUKA TMpU  W3YYEHUH JTUCIUIUIMH
npodecCHOHATEHON HANIPABICHHOCTH Pa3BUTHE JIOTUYECKOTO MBITIUICHHUSI;

- OBJIQJICHUE COBPEMEHHBIM MATEMATHUYECKHM ammaparoM, HEOOXOIUMBIM IS
W3YYEHUsS] EeCTeCTBEHHOHAYYHBIX, OOIIENPO(PECCHOHATBHBIX U  CIHEIHATbHBIX
JTUCIUILINH,

- OCBOCHHME METOJ0B MAaTEMAaTHUYECKOI'0 MOJICTUPOBAHUS,

- OCBOCHHUC IIPHUCMOB IIOCTAHOBKH M PCHICHUA MAaTCMAaTHYCCKHUX 3a/1a4.



I[J'IH YCIICHIHOI'0 M3YYCHHA JIHCHHUILIIMHBI «MaremaTuka» y o6yan0mec>1

JOJIXKHBI OBITH C(l)OpMI/IpOBaHI)I CJICAYIOMKUC 3HAHUA, YMCHHUA U BIIAACHUA:

e BJIAJCHHC

HNCTOYHHUKaMH

HaBbBIKaMH

UH(pOpMAIUH:

paboThl ¢ pazIUYHBIMU

KHUTaMHU, y4eOHUKAMH,

CIIpaBOYHUKAMHU, I/IHTepHeT;

¢ 3HAHHC OCHOBHOI'O KypCd MAaTCMATHKH Ha Oaze Cpe,ZIHeI\/’I

IIKOJIBI;

CITOCOOHOCTbD

nNpcaACTaBJLITb  AJCKBATHYIO  HAYYHYIO

KapTHHyY MHpPAa Ha OCHOBC 3HAHHUSA OCHOBHBIX MOJ0KECHUNM U

3aKOHOB €CTCCTBCHHBIX HAYK,

e JIOHHMMATb CYHIHOCTb M COIHNAJIbHYIO 3HAYHUMOCTDb CBOEH

Oynayiuei nmpodeccuu, MposiBIATh K HEW yCTOMYMBBINA HHTEPEC.

B  pesynbrare

HN3YyUCHUA

JTaHHOU

JAUCTUITIINHBI y 06yqa}oumxc;l

bopMUPYIOTCA CIIeIyIONIUe 00IenpodeccuoHaTIbHbIe KOMIICTECHITNHN:

Konx n popmyimpoBka
KOMIICTCHIIUH

Jtanbl GopMHPOBAHUSA KOMIIETEHIIMU

(OIIK-1)
CIIOCOOHOCTH UCIIOIb30BATH
OCHOBHBIE 3aKOHBI

OCHOBHBIC ITOHATHA U MCTOAbI MATPUYIHOI'O
HUCUYHCJICHUS, TCOPUHA OHpCIIGJIHTGJIGfI, METOJBI
PCUICHUA CUCTEM;

3HaeT

€CTECTBEHHOHAYYHBIX OCHOBHBIE TIOHSTHS W METOAbl BBIUYUCICHUS
JVCLIATIIINH B TPEJIEIIOB, HAaXO0JICHUS IIPOU3BOIHBIX,
npoecCUOHATBHON BBIYMCIICHUS HHTErPAJIOB
ACATCIBHOCTH, TPUMCHATH IPUMEHSTH MAaTEMAaTHYECKUE METObI JINHEHHOI
METOABI MATEMATHIECKOT0 yMeeT anrebpbel M MaTeMaTHYECKOTO aHajam3a JUIs
aHaln3a 1 MaTEMaTHICCKOro pEIIEHHUS TUIIOBBIX MTPO(PECCHOHATBHBIX 3a/1a4
(KOMIIBIOTEPHOTO)

MaTeMaTUYeCKUMH  METOIaMH penienus
MOJIEINPOBaHM,

€CTECTBEHHOHAYYHBIX 3a/1a4
TEOPETUYECKOTO U BIIAZEET
HKCIIEPUMEHTATLHOTO
Hccaea0BaHus

OCHOBHBIE  DJIEMEHTHl  BEKTOPHOM  alureOphl,
(OIIK-2) SHaeT KOMIUIEKCHBIE ~ 4YHCIIA, OCHOBHBIE  METOJbI
CIIOCOGHOCTD BEISBIIAT AHAIMTUYECKOM TEOMETPUM, METOIBI PEIIEHHUS
€CTECTBEHHOHAYUHYIO g epeHIaIbHbIX ypaBHEHUN
CYIIHOCTB IPOGIIEM, UCITIOJIb30BAaTh MATEMATHYECKYIO JIOTHKY IS
BO3HHUKAIOIINX B XOJI€ (GOpMHUPOBAHUS CYXKIEHUI 10
npohecCHOHaIbHON cor po(ECCHOHATBLHBIM IPOOIEMaM;
JEATENLHOCTH, IPUBIIEKATH IS ™ NPUMEHATL  AHAIUTUYECKYI0 TEOMETPUIO M
UX pemeHus QU3NKo- Teopui0  AU(PPEPEHIIMATLHOI0 HCUYHMCIICHHS B
MaTeMaTHYECKHI anmapar npo()eCCUOHATBHBIX 3a1auax

BJIAJIEET | METOAAMHM IIOCTPOEHHS IPOCTENIINX




MaTeMaTHYECKUX MOJIeJIel THUITOBBIX
po(hecCHOHANBHBIX 3a]1a4;

METOITaMU aHaJM3a cojiepKaTeIbHON
HHTCPHPCTALNHA MMOJYYCHHBIX PC3YJILTATOB

st hbopMupoBaHUs BBINIEYKAa3aHHBIX KOMIIETEHIIMM B pamMKax JAUCIUTUIMHbBI
«Marematrka» MPUMEHSIOTCS CICTYIOIINE METOIbl aKTHBHOTO/ MHTEPAKTHBHOTO
oOyueHust: JeKusa-oecena, JeKIus-npecc-KoH(epeHIHs, COCTaBICHUE UHTEIICKT-
KapThl, TPYIIOBas KOHCYJbTallMsd, «aBTOOYCHas OCTaHOBKa», O0OydYarouui

CaMOKOHTPOJIb.

I. CTPYKTYPA U COJAEPXKAHUE TEOPETUYECKOHN YACTH
KYPCA

IlepsoIiii cemectp (38/4 vac.)
Pa3nen |. BekTopHas u iuHeiinas aareopa (12 gac.)

Tema 1. Onpenenurenn (2 yac.)

Onpenenutens. llopsnok  onpenenutenss. (CBOICTBA — ONpEAEIUTENEH.
Brruncnenue onpenenurened 2-ro 1 3-ro nopsaaka. MuHopsl. JlonoiaHUTEIbHBIE
MUHOPBI. ANredpandeckue J0onoJiHeHus. Pa3noxenue onpenenurens mo cTpoke u
CTOJIOITY.

Tema 2. MaTpuusl (2 yac.)

Matpunpl. Knaccudukanus matpuil. JInHeitHbie onepanuy HaJl MaTpUIIAMU,
ux  cBoicTtBa. JIuHelHas  3aBUCMMOCTh W HE3aBUCHUMOCTh  MATpHII.
TpancrionnpoBanne  marpuu.  [IpowsBenenne  marpun.  DJIEMEHTapHbIE
npeoOpa3zoBanus Haa Marpuriamu. OOpatHas wMarpuna. HeoOxogumoe wu
JIOCTATOYHOE YCJIOBUE CYIIECTBOBaHUS 00paTHOUM MaTpuilkl. [IpaBuio HaxoxKaeHUs
oOpaTHo Matpuilel. Panr Matpuiel. Metoa Hyne W eIWHUIl HAaXOXKECHUS paHTa
MaTtpuibl. MeTo OKaMMIIAIOIIUX MUHOPOB HaXOXACHHS PaHra MATPULBI.

Tema 3. Cucrembl JTMHEHHBIX aJredpanvyecKux ypapHeHui (2 yac.)

Cucrembl JTUHEHHBIX anreOpanveckux ypaBHeHmil. Kmaccudukamms cuctem
JMHENHBIX anredpanyeckux ypaBHEHMI. MaTpuyHas 3amUCh CHCTEM JIMHEHHBIX

anredpanuecknx ypaBHeHUN. COBMECTHOCTh CHCTEM JIMHEHHBIX aareOpanvecKux




ypaBHeHuil. Teopema Kponekepa-Kanemm. Meron Kpamepa pemenus cuctemsl
JMHENHBIX areOpanyecKuX ypaBHEHUWA. MaTpuUUHBbIA METOJ PELIECHUS CHCTEMBI
JUHENHBIX anreOpandeckux ypaBHeHuil. Merton ['aycca pelieHHsl CHCTEMbI
JUHENHBIX anreOpandyecKux ypaBHEHMI. PemieHue OIHOPOOHBIX  CHCTEM
JMHENHBIX anreOpandyeckux ypaBHEHUH.

Tema 4. JIuneiinble onepanuu HAJA BeKTOpaMu. JInHelHast 3aBUCHMOCTH
U He3aBHMCHMMOCTb BeKTOpOB. basuc. (2 yac.)

Bexropel. Knaccudukaius BekTopoB. JIuHelHbIe onepalud HaJi BEKTOPaMH,
MX CBOWCTBA. JIMHEMHAs 3aBUCHUMOCTh W HE3aBUCHMOCTb BEKTOpPOB. ba3uc Ha
mIockocTu. ba3suc B mpoctpancTBe. JlexkaproBa cucrema koopauHart. Pagwmyc-
BekTOp TOoukd. KoopaunaTel Touku. IIpoeknns BekTopa Ha OChb, €€ CBOMCTBA.
Koopaunatel Bektopa. Hampasnsromme kocHHychbl BekTopa. [lnmHa BekTopa B
KoopanHarax. KoopauHaTsl TOUKH, IEIALIEN OTPE30K B 3aJaHHOM OTHOILIECHHUH.

Tema 5. CkansipHoe, BeKTOpPHO€, CMEIIAHHOE NMPOU3BeeHUe BEKTOPOB. (4
qac.)

CkasipHOE TIPOM3BEIAECHUE BEKTOPOB, €r0 CBOMCTBA. PU3HYECKHI CMBICI
CKAJIIPHOTO TIPOU3BEICHUS BEKTOPOB. BBIpak€HHE CKAIAPHOIO NPOU3BEICHHS
BEKTOPOB 4€pe3 KOOPAMWHATBI COMHOXMUTeNeH. OpueHTaluss TPOHMKH BEKTOPOB.
BekropHoe mnpou3BelieHWE BEKTOPOB, €r0 CBOMCTBA. ['€OMETPHUYECKUU CMBICIT
BEKTOPHOIO  TPOU3BEICHHUS  BEKTOPOB. DU3MYECKHM CMBICH  BEKTOPHOTO
IIPOU3BEACHUS BEKTOPOB. BhIpaxxeHne BEKTOPHOIO ITPOU3BEACHUS BEKTOPOB Yepe3
KOOPAMHATBI COMHOXUTENEN. CMEaHHOE TPOU3BEACHUE BEKTOPOB, ET0 CBOMCTBA.
['eomeTprdecKknii CMBIC CMELIAHHOTO MPOM3BEAEHUSA BEKTOPOB. BbIpaxeHue
CMEILIAHHOIO MPOU3BEICHUs BEKTOPOB YePE3 KOOPAUHATHI COMHOKUTEIEH.

Paznea Il. Ananautnyeckasi reomerpusi(10 uac.)

Tema 6. [Ipsimasi HA JIOCKOCTH. (2 4Yac.)

OO6miee ypaBHEHHE TIPSIMOM HA TUIOCKOCTH. Y PaBHEHHE MPSIMON B OTpe3Kax.
Kanonunueckoe ypaBHeHHE NpsIMOM Ha IIOCKOCTH. Ilapamerpuyeckoe ypaBHEHUE
MPSAMOM HA TIOCKOCTU. BEKTOpHOE ypaBHEHHE NMPSIMOM Ha IUIOCKOCTU. Y paBHEHUE

MPSIMOM HA TUIOCKOCTH, MPOXOMSIIECH Yepe3 ABE 3aJaHHbIC TOYKHU. YPaBHEHHUE



IPSAMOM HA IUIOCKOCTH O TOYKE W BEKTOPY HOpPMaiau. YpaBHEHUE IPSAMOM Ha
IUIOCKOCTH C YTI0BBIM Ko3(duimentom. HopmanbHOe ypaBHEHHE NpAMON Ha
IJIOCKOCTU. PaccTossHME OT TOYKH 10 MPSIMOM Ha IJIOCKOCTH. YTOJI MEXKIY IBYMS
IPSMBIMH Ha IIOCKOCTH. Y CJIOBUS NMAPAJIIETBHOCTH U NEPIEHAUKYIISIPHOCTU IBYX
MPSIMBIX Ha TJIOCKOCTH.

Tema 7. ILlimockocThb. (2 yac.)

[Inockocte. OOmee ypaBHeHHE IUIOCKOCTH. HemnosHble  ypaBHEHHs
mwiockoctu.  HMccnenoBanue o0OIIEro ypaBHEHUs. YpPaBHEHHE IUJIOCKOCTH B
OTpe3KaxX. YPAaBHEHHE IUIOCKOCTH, IPOXOIAIIECH 4Yepe3 TPU 3aJaHHbIE TOYKH.
YpaBHEHHUE TIIOCKOCTH IO IBYM TOYKAaM U BEKTOPY, KOJUIMHEAPHOMY TUIOCKOCTH.
YpaBHEHUE IUIOCKOCTH IO TOYKE U JBYM BEKTOPAM, KOJUIMHEAPHBIM IIJIOCKOCTH.
VYpaBHEHHE IIOCKOCTH MO TOYKE M BEKTOpPY HopManu. HopmanbHOe ypaBHEHHE
IUIOCKOCTU. PaccrosgHMe OT TOYKM JO IUIOCKOCTH. YTIOJ MEXKIy JIBYMs
IUIOCKOCTSIMH. Y CJIOBHSI NApPAJUIENIBHOCTH M NEPIEHIUKYJISPHOCTH  JIBYX
IIJIOCKOCTEN.

Tema 8. IIpssmas B npocTrpancTBe. B3auMHoOe pacnojioskeHue NpsiMod H
IJIOCKOCTH. (2 4yac.)

[Ipsmas B mnpocrpancTBe. IlapameTpuyeckoe ypaBHEHUE MpPsIMOM B
npocrpancTBe. KaHOHMUYECKOE ypaBHEHME NPSIMOM B IPOCTPAHCTBE. Y PAaBHEHHUE
OpsIMOl B MPOCTPAHCTBE, MPOXOJAUIed uepe3 naBe Touku. OOliee ypaBHEHUE
IPSIMOM B MPOCTPAHCTBE. PacCTOSIHUE OT TOUKHU A0 MPSAMOM B MMPOCTPAHCTBE. YTOJI
MEXIy JBYMs MPSIMBIMH B NPOCTPAHCTBE. YCJIOBUSA MAPAIIEIBHOCTH U
MEPIECHINKYJIAPHOCTH JIBYX MPSMBIX B NIPOCTPAHCTBE. YTOJI MEKIYy NPSAMOU U
IUIOCKOCTBIO. Y CIIOBUSL MapajUIeIbBHOCTH M MEPHNEHAUKYJISIPHOCTH MNPAMON U
IIJIOCKOCTH.

Tema 9. KpuBble BTOpOro nopsiaka. (2 yac.)

OxpyxnHocTb. Dmnunc. ['unepbona. [Tapadona. OnTudyeckre cBOHCTBA
KpUBBIX BTOpOro nopsaka. [loctpoenue nuauit. IlonsgpHas cucteMa KOOpaAUHAT.

Tema 10. [ToBepxHOCTH BTOPOT0 NMopsiaka. (2 4yac.)

KanoHunueckne ypaBHEHUS MOBEPXHOCTEN. MeTO OPTOrOHAJIBHBIX CEYEHUM.



Paznen |ll. BBenenne B matemarudeckuii ananus. JAuddepennuaabuoe
ucuncjeHue GyHKUuu oaHoi nepemennoi (14 gac.)

Tema 11. [TocaenoBatenbHocTh. [Ipenen nocjienoBaTeIbHOCTH.
®yukuus. [peaen pynkuun (2 yac.)

AOConIOTHAsE BEJIMYMHA JEUCTBUTENBHOrO uucia. OKpEeCTHOCTb TOYKH,
uHTEpBal, oTpe3ok. IlocnenoBarensHocTh. Ilpemen  mocinenoBaTENBHOCTH.
[Tonsitue Qpynkuun oxgHou mepemenHoi. OcHOBHBIE cBoMcTBa. [lpenen QpyHkumu.
OaHOCTOPOHHHKE MTPEACIIBI.

Tema 12. BbeckoHeuHO Majble M OeCKOHeYHO Ooabmme (yHKIUM.
HenpepsiBHOCTH pyHKIMH (2 Yac.)

3ameuaTenbHble mpefenbl. beckoHeyHO Maible U OECKOHEYHO OoJiblIMe
¢ynkuun.  CpaBHeHHe  OeCKOHEYHO  MajbiX. (OCHOBHBIE  DKBHBAJICHTBHI.
HenpepriBHOCTh QyHKIMH. CBOMCTBa HENMpepbIBHBIX (yHKIMHA. Touku pa3pbiBa,
UX KJaccu(puKalus.

Tema 13. [IpousBoaHas pyHKIUM OHOM NepeMeHHO (4 yac.)

[IpousBoaHas, €€ IeOMETPUYECKHMI M MEXAHMYECKHI CMBICI. YPpaBHEHUS
KacaTeJIbHOM M HOpMalld K IUIOCKOM KpuBou. IlpaBuna muddepenumrpoBanus.
HudbdepenuupoBanue crnoxHoit ¢yukuun. uddepennupoBanue QyHKIUH,
3aJIaHHBIX [TAPAMETPUYECKU U HESIBHO.

Hubdepenunan (GyHKIMH, €ro TEeOMETPUYECKUH CMBICI, CBOMWCTBA.
OcHoBHble TeopeMbl auddepeHuransHoro ucuuciaeHuss (Pepma, Poss,
Jlarpanxka, Komm). IIpaBuno Jlonutana. IlpousBognbie u auddepeHunans
BBICIIMX MOPSIIKOB.

Tema 14. HUccinenoBanue (QyHKIUM OJHOIl NEepPeMEHHON € MOMOUIbIO
Au(pPepeHINATBHOTO Hcuncaenus (4 yac.)

YeTHOCTh U HEYETHOCTh (PyHKUMH. Bo3pactanue u yObiBanue (QyHKUMU Ha
WHTEpBaje. OKCTpeMyM (YyHKIMKM OfHOW miepemMeHHOM. HaumbOombiiee wu
HaMMeHblllee 3HayeHUs: QYyHKUMUA Ha MPOMEXYTKE. BBIMYKIOCTh U BOTHYTOCTb.
Touku mepern6a kpuBou. AcuMmmnToThl. OOmass cxema HMCClenoBaHUS (DYHKIUH

OIHOU MEPEMEHHOM.



Tema 15. O030pHoe 3ansaTHE (2 Yac.)

Bropoii cemectp (36/4 uac.)

Paznen |. /InddepenumanbHoe ucyucienne QGYHKOUM HECKOJbKHX
nepeMeHHbIX (4 4ac)

Tema 1. @yHKUMM HeCKOJbLKHMX HepeMeHHbIX. luddepennupoBanue
(GyHKIUM HECKOJBKHUX MePeMEeHHBIX (2 Jac.)

[TonsiTue (QyHKIMHM HECKOJIBKHX TEPEMEHHBIX, O0JacTh OIpeneIeHHUS .
[lonsitue mnpenena QyHKIUU JABYX TNEpeMEHHBIX. YacTHblE MPOU3BOJHBIE U
gacTHble auddepenimansl  QYyHKIIMM HECKOJIbKUX TepeMeHHBIX. [lomHbrii
mupdepeHnran QyHKIUM HECKOJBKUX NEpPeMEHHBIX. ['€OMeTpuyYecKHil CMBICI
YAaCTHBIX NPOM3BOAHBIX M MOJHOTO JuddepeHnuana. YacTHble MPOU3BOJIHBIE
BBICHIMX MOPSIIKOB.

Tema 2. UccnenoBanue pyHKIMHA ABYX NePeMEHHBbIX (2 4ac.)

KacarenbHasi mIockoCcTh U HOPMaJlb K MOBEPXHOCTH. DKCTPEMYM (PYHKIIUU
JBYX NepeMeHHbIX. Hanbonbliee 1 HauMeHblee 3HadyeHue (QyHKIUA HECKOJIBKUX
NEPEMEHHBIX B 3aMKHYTOH 00JIaCTH.

Pazpnen |1. UarerpupoBanue. Kommiexkcunie ynciia (10 yac)

Tema 3. HeonpeneneHHbIid mHTErpadl. (2 yac.)

[TepBooOpa3znas ¢ynkuusa. OnpeneraeHue HEONPEIeIIEHHOT0 HHTErpaa.
Teopema 0  CyIIECTBOBAHWMM  HEONMpEAEHCHHOro  uHTerpana. (CBOWCTBa
HeompeaeneHHoro wuHrerpana. TaOmuunble wuHTerpaisl. MHTerpupoBaHue c
IIOMOIIBIO TaOIUIIEL.

Tema 4. HemocpeacrseHHoe nHTerpupoBanue (2 yac.)

Ceenenne wuHTerpaia K TabmuuydHomy. Ilpocreifve wWHTErpanbl OT
TpuroHomerpuueckux GyHkuuil. HWHTerpupoBanne (yHKUMM, coaepx amx
KBaJPaTHBII TPEXWIECH. 3aMEeHa IEPEMEHHON B HEONIPEIEIEHHOM UHTETpae.

Tema 5. Metoabl naTerpupoBanus (4 4ac.)

dopMysia HHTETPUPOBAHUS 1O YacTsaM. VHTerpupoBaHue 1O YaCTAM.

NuterpupoBanue TPOOHO-pAITMOHATBHBIX byHKIIUH. NuterpupoBanue



UppanoHanIbHbIX (QyHKIUN. WHTEerpupoBaHue TPUTOHOMETPUUECKUX (DYHKIUH.
YHuBepcanbHas OJACTaHOBKA.

Tema 6. KommuiekcHble yncia. (2 yac.)

Anrebpandeckasi, JpUrOHOMETpUYECKasi, MokazaTeabHas (OpMbI 3aucH
KOMIIJIEKCHBIX Yncel. JJelCTBHS ¢ KOMIUIEKCHBIMM YHciIaMu. ['eoMeTpudeckoe
N300paK€HNE KOMIUJIEKCHBIX YUCEN U JEHCTBUI C HUMU.

Paszpnen |11, Indpepenunanbubie ypasaenus (10 gac)

Tema 7. OObikHOBeHHbIe AH(p(PepeHUNATbHbIC YPABHEHHS IEPBOIO
nopsaka (4 gac.)

Huddepenunansupie ypaBHeHUs. Buabl nud@epeHnnanbHbIX ypaBHEHHI.
[Topsnox nuddepenuansubiX ypaBHeHUH. YacTHoe u oOmee pemeHue. YacTHbIN
u oOwmmii nnterpain. Ilocranoska 3amaun Koum. J(uddepennuanbabie ypaBHEHUS
NEPBOrO IMOpsAAKAa C pas3ieleHHbIMU  nepeMeHHbIMH. [luddepeHunanpHbie
YPaBHEHUS IIEPBOTO MOPSAAKA C Pa3ACIHIIOMIMMUCS NepeMEHHbIMU. OJIHOPOIHBIE
muddepeHuranbHble YpaBHEHUS MEPBOTO MOpsIJIKA. Jluneiinbie
nudepeHranbHble ypaBHEHUS IEPBOTo Nopsiaka. YpaBHeHue bepHysu.

Tema 8. OObikHOBeHHbIe M depeHIUAIbHBIE YPAaBHEHHMS BBICIIMX
NMOPSAKOB, T0MYyCKAKIINe MOHNKEeHUs mopsiaka (2 yac.)

Hudbdepennuanpuple ypaBHEHHUs BBICHIMX TMOpsAAkoB. OOIIee pemieHue
i epeHIranbHbIX YpaBHEHUH BbICIIMX NOpsAnKoB. IloctanoBka 3amaun Ko
st quddepeHnnanbHbIX YpaBHEHUN BBICIIUX MOPSAKOB. JuddepeHiumanbHbie
ypaBHEHUS, JOMYCKAIOIINE MOHUKEHUS TTOPSJIKA.

Tema 9. JIuneiinbie U@ PpepeHIHATbHbIC YPABHEHUS BbICIIUX MOPSAKOB
(4 gac.)

JIuneiinpie ogHOpOAHBIE NU(dEepeHIIMaNIbHbIE YPABHEHHS BBICILIUX MOPSAKOB
C TOCTOSHHBIMU Kod(durmentamu. CTpykTypa OOIIEro pereHus JUHEHHOTOo
onHOpogHOTO  Mud(dEepeHIInaTbHOTO  ypaBHEHUS  BBICIIETO  TOPSAKAa  C
NOCTOSHHBIMU KO3 ¢duumentamu. Pemenune 3amaun  Komm.  JIuneiiHbie
HEOJHOpoAHble  auddepeHIMaTbHble  ypaBHEHUS  BBICIIUX  MOPSJIKOB  C

NOCTOSHHBIMU KO3 dunrentamu. CTpykTypa oOOILIEro pemeHus JIUHEHHOro



HEOJHOPOJHOTO AU PepeHInanbHOr0  ypaBHEHHS  BBICIIETO  MOpPAJIKA €
NOCTOSTHHBIMU K03(unmentamu. MeTos moadopa 4acTHOTO pElIeHHs] TMHEHHOTO
HEOJHOPOJIHOTO U depeHlnanTbHOTO  ypaBHEHUS  BBICHIETO  MMOpSAKa C
MOCTOSTHHBIMUA KO3 UIIMEHTaMH 10 BHJY MpaBoil yacTu. Meron BapHanuu
MIPOU3BOJIBHBIX MOCTOSHHBIX. CrcTeMbl qudpepeHinanbHbIX YpaBHEHUH.

Paznen IV. Kparnbie unrerpaJsi (12 gac.)

Tema 10. OnpenesieHnblii mHTErpad (4 yac.)

OnpeneneHHbll MHTErpal W €ro cpoiicTBa. HMHTErpam ¢ MepeMEHHBIM
BepxHUM npenenom. ®opmyna Herotona-Jlelionuna. Beranciienue onpeneneHHoro
WHTETpajga METOJAOM 3aMEHbl NIEPEMEHHBIX. BbIUMCIEHHE OINpeneIeHHOTO
MHTErpaja METOJ0M MHTEIPUPOBAHUS I10 YACTAM. ['€OMETpHUUECKUE MPUIIOKEHUS
OnpeneI€HHOro NHTerpana. Gru3sndyeckre NpUIIOKEHN ONPEAEIEHHOTO HHTETpaa.

Tema 11. HecoOcTBeHHBIN HHTErpaJ (2 yac.)

HecoOcTBeHHble HHTErpasibl nepBoro. HecoOCTBEHHBIE MHTETpasibl BTOPOTO
pona. MccnenoBanne HeCOOCTBEHHBIX MHTErPAJIOB.

Tema 12. /IBoiiHbIe HHTErpaJnbl (2 yac.)

JIBoriHoW wmHTerpan. Ero cpoiicTBa. BplumciieHHE IBOWHOIO HWHTErpajia B
MPSAMOYTOJIbHOW  JIEKAPTOBOM CUCTEME KOOpAHWHAT. DBpruuciaeHne ABOMHOIO
UHTErpajga B IIOJSIPHOW CHUCTEME KOOpAMHAT. [‘eoMeTrpuyeckue MpuioKeHUs
JIBOMHOTO MHTErpajia: BBIYMCIICHHWE IUIoU[afed Iiockux (uryp, oObEMOB Tell.
duznuyeckne MNPUIOKEHHS  JBOMHOTO  MHTErpaja:  BbIYHMCIECHHE  Macchl,
CTaTUYECKMX MOMEHTOB, MOMEHTOB HWHEPUMHM M KOOpPAMHAT LEHTpa Macc
MaTepPUaIbHON IIACTUHBL.

Tema 13. Tpoiinble HHTerpaJbl (2 4ac.)

TpoiiHoi wuHTEerpan. Ero cBoicrtBa. BeluncieHne TPOMHOTO HWHTErpana B
MPSAMOYTOJIbHOW  JIEKAPTOBOM CHUCTEME KOOpAWHAT. BbIUMCIIEHWE TPOMHOIO
VMHTETpAJIa B UWIMHAPUYECKOW CHCTEME KOOpPAMHAT. BpruucieHne TPOMHOIO
uHTEerpana B cepuyeckoi cucreme koopauHat. ['eomerpuueckue u usmyeckue
IPUIIOKEHUSI TPOMHOIO MHTErpaia: BbIYMCIEHHE 00bEMOB TEJ, MAacChl, MOMEHTOB

WHEPIUU U KOOPAMHAT LIEHTpa Macc TeJa.



O0630pHoe 3ansTHE (2 YaC.)

CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOMN YACTH
KYPCA
IpakTnueckue 3ansaTus (36/10 gac.)

IlepBbIil cemecTp

Pasznen |. BekTopHasi m iuHeiinas aareopa (12 yac.)

3anarTue 1. Onpeneaurtenn. Boruuciaenue onpeneanresieii. (2 yac.)

1.
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Brruucnenue onpeaenuTeseii BTOporo nopsjka.

Boluucnenue ornpeaenureneit TpeTbero NopsiaKa.

CaoiicTBa onpeaeauTeneil.

Pasnoxenue onpenenurenei.

MuHnop.

JIOTIOTHUTENIBHBIN MUHOP.

AnreOpandeckoe I0MOJIHEHHUE.

Meroa noHnkeHus nopsaka (pa3ioKeHus ONpeaeauTens o KaKon-muoo
CTPOKE WJIM CTOJIOIY).

Metoa MOHMXEHUsI MOPsIIKA C MPEIBAPUTEIbHBIM MOJYyYEHUEM HYJEH B

CTPOKE WJIM CTOJIOLE.

10. MeToxa npuBeACHUS ONPEACTUTENS K TPEYTOJILHOMY BUTY.

3ansaTue 2. Marpuubl. OCHOBHbIC NOHATHS W OIpeAe/IeHNUs, 1eHCTBUA

Haj matpunamu. O0patHas maTpuna. Paur Marpunsl. (2 4ac.)
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DnemMeHThI (KOMIIOHEHTHI) MATPHUIIBI.
Pa3zMepHOCTD MaTpHILIBI.
Knaccuduxanus marpuir.

CyMMma maTpu.

[TpousBenenre MaTPUIILI U YHCTIA.
TpancoHupoOBaHUE MATPHIIBI.
[TIpousBenenue marpuil.

OOpartHas MaTpuIia.

[IpaBuiio HaxOXAEHUST OOPATHONW MATPHUIIBI.



10.
11.
12.
13.
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CaoiicTBa 0OpaTHOM MaTPHIIBI.
Pemenrie MaTpU4HBIX ypaBHEHHM.
Panr maTpuiipbI.
Metoasl HaxoxJeHus: paHra Marpuilbl (Meton Hyned u eauHull U Meroa
OKaUMJISIFOIIUX MUHOPOB).
3ansTue 3. CucTeMbl JIMHEHHBIX aJredpanyecKnux ypaBHeHuil. (2 yac.)
OCHOBHBIE MMOHSTHSI CUCTEMbI TUHEUHBIX ANTreOpanyecKux YpaBHEHUMH.
2. UccnenoBanue CHUCTEMBI JIMHEWHBIX allreOpanyeckuX ypaBHEHUM Ha
COBMECTHOCTb.
®opmynsl Kpamepa.
MartpuuHbIil METOLI.
Meron ["aycca.
Pemenue cucrteM OTHOPOAHBIX YPABHEHUM.

3ansaTue 4. Bekropsbl. JInHeiinble omepanmum Hajg BekTopamu. basmc.

JlekapToBa cucTeMa KOOpAUHAT. (2 4ac).

© ©o N o 0~ WD PRE

[TocTpoeHue MMHEHHON KOMOMHAIIMY BEKTOPOB Ha MJIOCKOCTH.
JIuHenHast 3aBUCUMOCTD Y HE3aBUCUMOCTh BEKTOPOB

Bripaxkenue BekTopa uepes3 IMHEHHYI0 KOMOUHAIMIO JPYTUX BEKTOPOB
PasnosxeHnue BekTopa no 6azucy

JlelicTBus ¢ BEKTOpaMu B KOOPAMHATHOM IPECTABICHUN
Koopannatel Touku

JInuHa BekTOpa B KOOpAUHATAX

KoopauHatel TOUKH, AEISIIEN OTPE30K B 3aJaHHOM OTHOLLIEHUHU
OpToroHanbHasi NPOEKIUA BEKTOPA HA OCh

3ansaTue 5-6. CkajnsipHoe, BEKTOPHOE M CMEILIAHHOE INPOM3BeICHHS

BEKTOPOB. (4 yac.)

1.
2.
3.

CkansipHoe Ipou3BeICHUE BEKTOPOB, CBOMCTRBA.
['eomeTprYeCKUi CMBICI CKAJISIPHOTO TIPOU3BEICHHS BEKTOPOB.

PU3NYECKUN CMBICI CKAISIPHOTO MPOU3BEACHUS BEKTOPOB.
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10.
11.
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4. Bblpaxx€HUE CKAISIPHOTO MPOU3BEACHUS BEKTOPOB YEPE3 KOOPJMHATHI
COMHOKHTEJEH.
IIpaBas u JieBast TPOMKHA BEKTOPOB.
BekTopHO€E IpOonU3BEIEHUE BEKTOPOB, CBOMCTBA.
['eomeTpruecKril CMBICII BEKTOPHOTO TPOU3BEICHUS BEKTOPOB.
@U3NYECKUN CMBICII BEKTOPHOT'O ITPOU3BENCHUS BEKTOPOB.
9. BrlpaxeHue BEKTOPHOTO MPOM3BEICHHUS BEKTOPOB Yepe3 KOOPIUHATHI
COMHOKUTEJIEH.
CMelIeHHOE IPOU3BEACHUE BEKTOPOB.
['eoMeTpruUeCcKHil CMBICIT CMEIIAHHOTO TTPOU3BEICHUSI BEKTOPOB.
12.BoIpakeHre CMEIIaHHOTO MTPOU3BEICHUS YePe3 KOOPIUHATHI
COMHOKHTEJIEH.
Paznen |l. AnaauTudeckasi reomerpus (10 gac.)
3anstue 7. [IpsiMasi HA IVIOCKOCTH. (2 4ac.)
HopmanpHbII 1 HAalIpaBIAIOIUNA BEKTOPBI IPSMOM.
OO1ee ypaBHEHUE TIPSIMOM Ha MJIOCKOCTH.
Henonxeie ypaBHEHU PAMON Ha TUIOCKOCTH.
YpaBHEHUE IPSMON Ha INIOCKOCTH B OTPE3Kax.
KanoHnueckoe ypaBHEHHE IPSMON Ha TIJIOCKOCTH.
Hanpaginsroiiye KOCUHYChI PSIMOM.
[TapameTrprueckoe ypaBHEHHE NPSIMOM HA TIIOCKOCTH
[TapameTpruueckoe ypaBHEHUE MTPSMON HA INIOCKOCTH
BekTtopHO€E ypaBHEHUE MTPSMON HA INIOCKOCTH
YpaBHEeHHE TPSAMOM Ha IIOCKOCTH, ITPOXOASALIEH Yepe3 ABE 3alaHHbIE TOUKU
YpaBHEHME IPAMOI Ha TNIOCKOCTH 10 TOYKE U BEKTOPY HOpMaJn
YpaBHeHuUe PSMOi Ha TNIOCKOCTH C YTIIOBBIM KOd(hpuiimeHTOM
HopmanbHOE ypaBHEHME MPSIMOM HA INIOCKOCTH
Paccrosinre OT TOYKM 10 PSIMOW Ha TUIOCKOCTH
Yron Mexy AByMs IPSMBIMU HA TJIOCKOCTH

VYcmoBre napamneabHOCTH ABYX NPSIMBIX HA IUNIOCKOCTH



17. VYcnoBue nepneHIUKYISIPHOCTH JBYX MPSIMBIX HA MIIOCKOCTH
3anarue 8-9. IlnockocTs U NpsiMasi B MpocTPaHcTBe. (4 yac.)
[T;mockocTh

HopmanpHbII BEKTOP INIOCKOCTH

OO11ee ypaBHEHHUE TUIOCKOCTH

HenonHbie ypaBHEHUS INIOCKOCTH

ypaBHeHI/Ie IIJIOCKOCTH B OTPE3KaAX

o gk~ w D PE

VYpaBHeHUE MII0CKOCTH, TPOXOSIIEH Yepe3 TPU 3a1aHHbIE TOUKH

7. YpaBHEHHE IUIOCKOCTH IO JBYM TOYKaM M BEKTOPY, KOJUTMHEAPHOMY
TUTOCKOCTH

8. YpaBHeHHUE ITUIOCKOCTU IO OJIHOM TOYKE W JIBYyM BEKTOpaM, KOJTMHEAPHBIM
TUTOCKOCTH

9. VYpaBHeHME MIOCKOCTH MO TOYKE U BEKTOPY HOPMAaIIU

10. HopmanbHOe ypaBHEHHE MIOCKOCTH

11. PaccrosgHue OT TOYKH J0 IIIOCKOCTH

12. Vroa Mexay IByMs TUIOCKOCTSMHU

13. VYcnoBue mapamieabHOCTH IBYX IJIOCKOCTEH

14. VYcnoBue NeprneHIUKYISIPHOCTH JIBYX IIOCKOCTEH

15. Ilpsimasi B mpOoCTpaHCTBE

16. HopmanbHBIN BEKTOp TPSIMOI

17. EnuHu4HBIA BEKTOp HOpMAIU

18. Hopmanb k mpsmoit

19. HampaBnsrommii BEKTOp MPSMOI
20.[TapameTpudeckoe M BEKTOPHO-TAPAMETPUUECKOE YypaBHEHHE MPSMOMl B

IPOCTPAHCTBE

21. KaHoHWYeCcKOE ypaBHEHHE MPSIMOU B IPOCTPAHCTBE

22. Hampasstonye KOCUHYChI IPSMOi

23. YpaBHeHHE IPSMOM B MPOCTPAHCTBE, MPOXOIAIICH Uyepe3 IBE TOUKU

24. OOmue ypaBHEHUS IPSIMOU B POCTPAHCTBE

25. PaccTostHuE OT TOYKH 10 IPSIMOU B MPOCTPAHCTBE



26.
217,
28.
29.

Yros Mexay AByMsl IPSIMBIMHU B IIPOCTPAHCTBE
YcnoBue napamienbHOCTH ABYX MPSMBIX B IIPOCTPAHCTBE
VYcnoBue NeprneHIuKyIIpHOCTH ABYX IPSMBIX HA INIOCKOCTH

B3aumHOe pacrosokeHue NpsiMor U INIOCKOCTH

30.KontponbHass pabora «JluneitHas anreOpa, BekTopHas anrebpa u

AHAJIMTHYCCKAsA IrCOMCTPUS

3ansaTtue 10. HeI[eKapTOBbl CUCTEMBI KOOpAUHAT. Kpl/lBl)Ie BTOpPOTo

nopsiaka. (2 gac.)
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[IpeoOpa3zoBaHus CHCTEMBI KOOPIUHAT.
[TapannenbHbIN NEPEHOC

KpuBblie B OJISIpHOM CUCTEME KOOPUHAT
AnreOpanyeckas JUHUS BTOPOTO MOPSIKa
Dnuric

['unepOoia

[TapaGona

[IpuBeneHue ypaBHEHHs KPUBOM BTOPOTO MOPAIKA K KAHOHUYECKOMY BHUTY
3ansTue 11. [loBepxHoCcTH BTOPOro MopsiaAka. (2 vac.)
[{unuaapuyeckre moBEepXHOCTH
DUUNTHYECKUH [TUIAHIP
['unepOonnyeckuii UUIUHAP
[TapaGonuaeckuii UJIUH]IP
DITMIITUYECKUE TTOBEPXHOCTU
DIUIATICON T

Cdepa

['unepOoninyeckne MoBEpXHOCTU
OAHOMOIOCTHBIN TUIIEPOOTIONT
JIBynosIOCTHBIN TUTIEpOOTIOnT
[Tapabonuueckre MOBEPXHOCTU
['unepOonuueckuii mapadoIoua

Konunueckue noBepxHocTu



14. KoHyc BTOpOro nopsiaka
15. MeTtoa nmapanneabHbIX CEUCHUI
Paznen I11. BBenenue B MaTemMaTnueckuii anaau3 u auddepeHnuaabHoe
ucuncjeHue GyHKUuu oaHoi nepemennoi (14 gac.)
3anstue 12. IlociaenoBarenbHOCTh. Ilpenes mociienoBaTeJbHOCTH.
®yuknusa. llpexen pynkuun (3 yac.)
AOcomnoTHas BEJIMYMHA JIEUCTBUTEIBLHOTO YHCIA.
[TocnenoBaTENbHOCTb.
[Ipenen nmocienoBaTEIbHOCTH.
OyHKIMS OTHOW NTEPEMEHHOM.
[Ipenen byHKIMH.
OnHOCTOPOHHKE MPEEIBI.
3amMeuaTenbHbIE TPEIEIbI.

beckoHneuno Mable 1 0ECKOHEYHO OOJIBIINE BETUYHUHEI.
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CpaBHeHue 6€CKOHEUHO MaJIbIX. OCHOBHBIE SKBUBAJICHTHOCTH.
3ansTue 13. HenpepbiBHOCTH pyHknuu (1 yac.)
HenpepbsiBHOCTD PYHKIIUH.

Touku pa3pbiBa IEPBOIrO poJa.

Touku pa3pbiBa BTOPOro poja.

> w e

[TocTpoenue rpadukos.

3ansitue 14-15. IlpousBoanas. AuddepenunpoBanune GyHKIUU OAHOM
nepemMeHHou (4 yac.)

[IpousBoaHas, ee reOMETPUUECKUI U PU3UYECKHUI CMBICTL.

YpaBHEHUS KacaTeJIbHON U HOPMAJIM K IUIOCKON KPUBOM.

[IpaBuna nudpepeHpoBanus.

JudbdepennupoBanme CI0KHON QyHKITUH.

HubdepennmpoBanue GyHKIIUN, 3aJaHHON TApaAMETPUUECKH U HESIBHO.

Huddepenunan GpyHKINUN, €T0 TEOMETPUUECKUNA CMBICI.

N o g bk D

[TpousBoansie u AudhepeHInaIbl BHICIINX MOPSIKOB.



3ansaTue 16-17. HccaenoBanue pyHKuHU c NMOMOLUBIO
nuddepeHIMATBHOrO HcUMcaeHus (4 yac.)
YeTHOCTh U HEYETHOCTh (PYHKIIUH.
[TpomexyTku Bo3pacTanus U yObIBaHUS (DYHKITHH.
OKcTpeMyMbl QYyHKIUY.
Haubonbiiee n HauMeHblee 3HaueHne (QyHKIUY.
BBIITyKJI0CTh U BOTHYTOCTb.

Touxku neperuoa.

N o g R~ WD

ACUMITOTBHI.
8. Ilpmem  pacuetHo-Tpadmyeckoir  pabotel  «/uddepenmmpoBanue
(GYHKIUN OTHON TIEPEMEHHOM.
3ansTue 18. O030pHoe 3ansTHE (2 Yac.)
Bropoii cemectp (36/10 yac)
Paznen 1. [Auddepennmanbuoe ucumcieHue (GyHKIHUM HECKOJbKHX
nepeMeHHbIX (4 4ac)
3ansitue 1-2. @DyHKIIMUA HECKOJbKHUX NepeMeHHbIX. {nddepenunpoBanne
(pyHKUMHA HeCKOJbKHX ImepeMeHHbIX. MHMccienoBanue @QyHKUHA IBYX
nepeMeHHbIX (4 4ac.)
1. YacTHble MNpoM3BOAHBIE U dYacTHble AuddepeHmansl  GyHKIUN
HECKOJIbKUX MEPEMEHHBIX.
[Tonnbiit quddepeniman GyHKIIMNA HECKOIbKUX MEPEMEHHBIX.
YacTHble MPOU3BOHBIE BBICIIUX MOPSIKOB.
KacarenbHasg miocKOCTh U HOpMaib K TOBEPXHOCTH.

OKCcTpeMyMbl QYHKIIUU JIBYX MTEPEMEHHBIX.

o ok w D

Haunbomnbiee n HauMeHblee 3HaueHUe (QYHKIUU JBYX MEPEMEHHBIX.
Pazgea Il. UnterpupoBanmne. Komiuiekcabie uncia (10 gac)

3ansitue 3-6. HeonpenesenHblii mHTErpai. Meroabl HHTerpupoBanus (8
qac.)

1. IlepBooOpasnast pyHKIMS U HEOTPEIECICHHBIN UHTETPaJl, CBOMCTBRA.

2. TaOnuyHble UHTETPATIBI.
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MeTon HenoCpeICTBEHHOTO HHTETPUPOBAHHSL.
3ameHa NepeMEHHON B HEONPEIEIEHHOM UHTETpae.
HHTerpupoBaHue 1o YacTsM.
HuTerpupoBanue palimoOHaIbHBIX (QYHKITHIA.
WHuTerpupoBaHue TpPUrOHOMETPUUECKUX (DYHKIIUH.
WuTerpupoBanue uppanvoHaibHbIX (PyHKINHI.
[Tpuem pacuetHo-rpaduueckoit pabotel «HeonpeneneHHbI HHTETPAID).
3ansitue 7. KommiekcHobie yncia. (2 yac.)
1. 3amnuch KOMIUIEKCHOTO YHCIIa B alreOpandeckoil, TPUrOHOMETPUUYECKOM,
MoKaszaTesnbHOU (hopme, POpMYIIbI CBA3U MEXKITY HUMHU.
2. AnreOpanyeckue IeUCTBUS HA KOMIUIEKCHBIX YUCIIAX.
3. 'eomerpuueckoe n300paskeHne KOMIUIEKCHOTO YHCIIa U IEHCTBUH.
4. NnnuBuayaiabHOE AoMaliHee 3a1anue « KoMIiekcHbie yuciay.
Paznea 1. Inddpepennuanbubie ypaBuenus (10 yac)

3ansaTue 8-9. O0bIkHOBeHHbIE U PepeHIHATbHbIC YPABHEHUS IIEPBOI0

nopsiaka (4 gac.)

1.

2
3.
4

JuddepeHunanbHble ypaBHEHUS.
Bunbr nuddepeHnmanbHbIX ypaBHEHHM.
[Topsinok muddepeHnnanbHbIX ypaBHEHUH.
YactHoe u oOuiee pemeHre. YacTHbIN 1 00IIMi HHTETpall.
5. Huddepennmanbupie ypaBHEHUS] TIEPBOTO MOPSAJKA C pa3ACIICHHBIMU U
Pa3aeNAIOIUMUCS IEPEMEHHBIMH.
Onnopoansie AudQepeHInanbHbe YpaBHEHHUS IEPBOTO MOPSIKA.
JIuneiinble nuddepeHanbable ypaBHEHHs IEPBOTO MOPSIIKA.
YpaBaenue beprymm.

3ansaTue 10. O0bikHOBeHHBbIE TU(epeHIIHATbHbIE YPABHEHUS BbICIINX

NMOPAIKOB, I0MyCKAKIINE MOHUKeHNs MopsiAka (2 yac.)

1.
2.
3.

JuddepenunanbHbie ypaBHEHUS BBICIIUX MOPSIKOB.
Ob6mee pemenne nudepeHInaIbHBIX YPaBHEHUN BBICIITUX MTOPSIIKOB.

Pemenne 3amaun Korm.



4.

Tunsl quddepeHnnanbHbIX YpaBHEHUH, JOMTYCKAIOIINX MOHWKEHUE MOPSIIKA.

3ansatue 11-12. JluHeiinbie O0ObIKHOBeHHbIe Au(depeHunaTbHbIE

YPaBHEHMSI BBICIIUX MOPSIAKOB ¢ NOCTOAHHBIMY Ko3(Ppunuenramu (4 yac.)

o o b~ w
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1. Jluneiinpie onHOpoaHble U GdepeHIaTbHble YpPaBHEHUS BBICHINX
MOPSAJIKOB C MOCTOSIHHBIMU KOA(pPUITEHTaMU.
2. Jluneitnpie HeogHOpoAHBIE nUd(epeHInanbHble YPaBHEHUSI BBICIIUX
MOPSIKOB C MOCTOSHHBIMH KO3 puiineHTamu.
O6miee pemenue. Pemenue 3agaun Koy,
Meton noadopa 4acTHOTO PELICHU 110 BULY ITPABOM YacTH.
Merton Bapuanny Nponu3BOJIBHON OCTOSIHHOM.
KonTponbHas pabota «OObIKHOBEHHBIE AU(PEepeHIINaIbHbIE YPABHEHUS.
Pazpnen V. KpaTtnbie uaterpassi (12 gac.)
ansitue 13-15. Onpenesiennplii naTerpa. HecoocrBeHHblit mHTerpas (6
yac.)
OnpeneneHHbIi THTErpall U €r0 CBOMCTBA.
®opmyna Herotona-Jleionuna.
Brruncienne onpeneneHHoro HHTerpaga METOA0M 3aMEHbI IEPEMEHHBIX.
4. BplunclieHHE OIpeAeeHHOrO0 HWHTEerpansa METOJIOM HHTETPUPOBAHMS I10
4acTsM.
['eomeTpudeckne NpUITOKEHUS ONTPENEIEHHOTO NHTETpaa.
duznyeckue NpUIOKEHUS ONPEIEIEHHOTO HHTETpaa.
HecoOcTBeHHBIE HHTETpAJIBI IEPBOTO U BTOPOTO POJA.
HccnenoBanrie HECOOCTBEHHBIX MHTETPAJIOB.
9. NnauBunyanbHoe AoMauiHee 3afaHue «OrnpeneneHHbId HHTErpal U ero
MIPUIIOKEHUSD)
3ansitue 16. /[BoiiHoii mHTErpaJ (2 yac.)
JIBoitHOM mHTeTpail. Ero coiicrsa.
2. Bpruncienue ABOMHOTO WHTErpajia B MPSIMOYTOJIBHOM JI€KapTOBOM
CHUCTEME KOOpPMHAT.

BrruuciieHre 1BOMHOTO MHTETpasia B MOJSPHOU CUCTEME KOOPIMHAT.



4. T'eomeTprYeCKUE TNPWIOKEHHUS JBOMHOIO MHTErpajia: BBIYUCICHHUE
MJI0MAeH TIOCKHUX (UTyp, 00HEMOB TE.

5. Dusnyeckue MPUIIOKEHUS IBOWHOIO HMHTErpaia: BBIYMCICHHUE MAacChl,
CTaTUYECKUX MOMEHTOB, MOMEHTOB MHEPLIMU U KOOPAMHAT LIEHTPa Macc
MaTepUaAIbHON MJIACTUHBI.

6. Dxcrpecc-KOHTPOJIb «JIBOMHOM HHTETpa».

3aunsTue 17. Tpoiinoii mHTerpaJ (2 yac.)

1. Tpoitnoit uaterpai. Ero cpoiicTsa.

2. Beruuciaenme TpoOWHOrO WHTErpajia B TPSIMOYTOJBHON J1EKapTOBOM
CUCTEME KOOPJINHAT.

3. Bbluncnenue TpOWHOTrO HHTErpajga B IWJIMHAPUYECKOM CHUCTEME
KOOpAUHAT.

4. BplunciieHne TPOMHOI0 HHTETpaia B c(hepruuecKoi ccTeME KOOpAUHAT.

5. I'eomerpuueckue U QU3NYECKUE NPUIOKEHUS TPOMHOrO HMHTErpasa:
BBIYMCIICHHE OOBEMOB TeJl, MAacChl, MOMEHTOB WMHEPLUUU U KOOPJIUHAT
LIEHTpa Macc TeJa.

6. Dxcnpecc-koHTpOIb « TpoitHOI HHTETpAT.

3ansitue 18. O030pHoe 3aHsTHE (2 Yac.)

Il.  YYHEBHO-METOAMYECKOE OBECHIEYEHHE
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIINXCA

VY4ebHo-MeToAueCcKoe oOecrieueHue CaMOCTOSITEIIbHOM paboTHI
oOyJaronmxcs Mo JUCHUIUTHHE «MaTtemaThkay mnpecTaBieHo B [Ipunoxenun 1 u
BKJIFOYAET B ceOs:

IUTaH-Tpa(UK BBIMOJIHEHHUS CAaMOCTOSITEILHOM paOOTHI M0 AUCHHUILIMHE, B TOM
YHCIIe IPUMEPHBIC HOPMbI BPEMEHH Ha BBITIOJTHEHHE 110 KAXKIOMY 33JIaHUIO;

XapaKTePUCTHKA 3aJaHHN I CaMOCTOSITSIIBHON pabOThl OOYYAIOIIUXCS H
METOUYCCKUE PEKOMEHIAINHU 10 UX BBITOJHCHHUIO,

TpeOOBaHMsI K  TPEACTABICHUIO W O(DOPMIICHHIO  PEe3yJbTaTOB

CaMOCTOATENbHON pabOThI;



KPUTEPUU OLIEHKH BBITIOJIHEHUSI CAMOCTOSITENIbHOM PabOTHI.

KPHBBIC U TIOBEPXHOCTHU
BTOPOT'O IMOPsJIKa

BIIAJICET MPUEMaMH
paboThI ¢ ypaBHEHUSIMU
JIMHUI ¥ TOBEPXHOCTEN

asi reoMeTpus
»

KOHCTIEKT
(TIP-7)

IV. KOHTPO.JIb JOCTUXEHUS HEJEA KYPCA
NEPBBIA CEMETP
Ne | Konurpomupye | Kopsl u 3tans! opMupoBaHus OneHouyHble CpeaCcTBa
/Tl | MBIE pa3zesbl KOMIIETCHIINA TeKyLLHi IIPOMEKyTOUHas
/ TemBl KOHTPOJIb arTecTanus
JUCIUILTAHBI
OIIK-1 | 3HaeT OCHOBHBIE tect (IIP-1) | Dk3amen
MOHSATHS MaTPUIHOTO «Omnpenenute | 1-38 Borpocsl
MCYUCIICHUS JIY, MAaTPULBI, | JJI MOATOTOBKH
yMeeT BBIYUCIIATh CUCTEMBI» K 9K3ameny 1
OINPEAEINUTENN KOHTpPOJIbHASI | CEMECTD,
BJIaJIEET METOIAMU pabora (IIP- | 1-11 3amaum most
pElIEHNs CHCTEM 2) NOJrOTOBKH K
Bekropnas u 3HACT dIIEMCHTEI «JIuneliHas JK3aMEHY,
1 | nunetinas BEKTOPHOI anreOpsl anredpa, 1-7 myHKTBHI
anredpa yMeeT pasinuath Biugpl | BEKTOpHAs IPUMEPHOTO
[IPOU3BEICHMUIA anrebpa  u | 6miera 1
BEKTOPOB AQHAJIUTUYECK | CEMECTP
BIIajeeT GOopMylIaMu as reomerpus | IlpumepHslit
BBIYHCIICHUS » apuant KP
OIIK-2 | Mpou3BeneHuii KOJLIOKBHYM
BCKTOPOB (YO-2)
«BekropHas
anreopa»
tect (ITP-1)
«BekropHas
anreopa»
KOHCTIEKT
(TIP-7)
3HAeT OCHOBHBIE KonnokBuym | Dk3ameH
METO/IbI (YO-2) 39-65 BompockI
AHATUTUYECKOU «AHanutuuec | a1 NOATOTOBKU
T€OMETPHUH Kast K 9K3aMeHy |
yMeeT NOCTPOUTH TEOMETPUS» | CEMECTD,
OIIK-1
npsaMyro Ha mockocty, | Tect  (IIP-1) | 12-16 3amaun
MJIOCKOCTh «AHanutuuec | A NOATOTOBKU
BJIAZICCT IIpHUCMaMHU Kast K DK3aMEHy,
COCTaBJICHUS rEeOMETpU» 8-13 myHKTHI
A YpaBHEHUH JIMHUU U KOHTpPOJIbHAS | IIPUMEPHOIO
2 HAJITIHECCK TIOBEPXHOCTU pabota (IIP- | Ounera 1
i TCOMETpHA 3HAET OCHOBHBIC 2) ceMecTp
METOJTBI «JInneiinas MIPUMEPHBIN
aHATUTHYECKON anredpa, BapuanT KP
TeOMETPUHU BEKTOpHas
OITK-2 | YMEET NOCTPOUTH 1 anrebpa  u
AQHATUTUYECK




OIIK-1 | 3HaeT OCHOBHBIC Dxkcnpecc- DK3aMeH
TIOHSITHS U KOHTPOJIb 66-86 Bompockr
ompeieNieHus: TEOPUU (TTP-2) JUISL IOATOTOBKH
IIPEJIEIIOB «IIpenensl u | kK 3k3ameny 1
yMeeT BBIYUCTIATh HENPEPBIBHOC | CEMECTD,
BBenenue B peIeIibl Tb» 14-18 nyHKTHI
MaremMarTnuycc BJIAJICET METOJAaMU KOHCIICKT IMPUMCPHOT'O
KUU aHAJIN3 HCCIICOJ0BaHUA (HP-?) 6I/IJIeTa 1
Huddepennn GyHKIMM Ha PI'P (ITP-12) | cemectp
3 aJIbHOE HeIIPepbIBHOCTh «duddepent | mpumMepHBbIit
HCYHUCJICHUE 3HAaeT TaOMIHILY MpPOBaHUE BapuanT OKP
(ynxmn MIPOU3BOJAHBIX (ynxumn «IIpenenbl 1
OJTHOM yMeeT OJTHOM HENPEPHIBHOCTH
[IEpEMEHHON nudepeHIUpoBaTh IIEPEMEHHON | »
OIlK-2 | crnosxupie GyHKIHNI » [TpumepHbIe
BJIANCCT METOIAMH KOHTPOJIb 3aaHus 1
b depeHIMATEHOTO (TIP-2) 3amuthl PI'P
VCUUCIIEHHS KOHCIICKT
(TIP-7)
BTOPO CEMECTP
Ne | Konrtponu | Koasl u 3Tansl popmupoBaHus OneHouyHble CpeaCTBa
n/m | pyemsle KOMITETEHITHHA TeK LMt IPOMEXYTOUHAs
paszenst / KOHTPOJIb aTTecTanus
TEMBI
JUCLUILIN
HBI
1 | Juddepen | OIIK-1 | 3naer Tabmuiy Pemenue OK3aMeH
UaIbHOE MIPOU3BOTHBIX 3a1a4y o
HCUYHCIICH yMEET BbIUUCIATD M3y4aeMou Bompocst  1-5 w3
ue YacTHbIE TeEMeE Ha | IIepe4Hsl BOIIPOCOB
byHKITUU IPOM3BO/THbIE MPaKTUYECKUX | JUISl TOATOTOBKH K
HECKOJIbKU BJIaJIEET METOJaMH 3aHSTHSIX JK3aMEHY 2 CEMECTP
X YCCIIeJOBAHUS 13 10.1
IEPEMEHH GyHKIMN Na310.2
BbIX HECKOJBbKHUX KOHCIICKT (HP-
MIEPEMEHHBIX Ha 7)
HKCTPEMYM
3HAeT TaOIHUILY PI'P (ITP-12) | Dk3ameH
WHTETPaJIOB «Heomnpenenen | 6-13 Bompockl uis
OITK-1 | YMeeT BEIOpAThH HBIN MOJITOTOBKH K
= | Merox UHTETpa JK3aMEHY 2 CEMECTP
WHTEIrPUPOBAHUS koHcmiekt (I1P- | 2-3 w3 mpumepHOTO
BJIAJICeT TEXHHUKOI 7) BapHaHTa TSt
2 WuTerpup HHTETPUPOBAHMS JUKTAHT 110 | 9K3aMCHa
OBaHUE 3HAET CBOMCTBA TabImIe HPUMEPHBIC
MHTEIPaJIoB HHTErpajioB MIPaKTUYECKHE
yMEeT CBECTU 3alaHuA AT
OIIK-2 | uHTerpan K samutel PI'P
TabJIMYHOMY
BJIa/IEET OCHOBHBIMU
METOJIaMH1




HMHTETPUPOBAHUS
3HaeT Tecr (ITP-1) | Dx3amen
KJIacCU(PUKAITHIO «duddepenmu | 14-23 Bompochl 1s
muddepeHIaTbHBIX | aTbHBIC MOATOTOBKU K
ypaBHEHUU yYpaBHEHUS AK3aMEeHYy 2 CEMECTp
KontponpHast | 8-9 u3 mpumepHOTO
Huddepen ymeet noabupats pabora (IIP-2) | BapuanTa TUTS
3 LHAATbHBIE MCTO/BT pOIICHIA «OOBIKHOBEHH | JK3aMeHa
ypaBHEHUs BIANCCT MCTOAAMI | 1o IpUMEpPHbI BapUaHT
OIIK-2 | petucHnH nudepennra | KOHTPOILHON
AUPHEPEHIHMATLHBIX | 1y pyy e paGoTHI
ypaBHCHUH YpaBHECHUSD «OOBIKHOBCHHBIE
Koncnekr nuddepeHnranbHbIe
(TTP-7) yYpaBHEHHSI»
3HAET METObI na3 DK3aMeH
WHTETPUPOBAHUS «OrmpeneneHu
yMeeT BbIYUCIATH plii uHTErpal u | Bonpocsr 24-39 u3
OIIpEICIICHHBIC U €ero MEPEeYHsT  BOIMPOCOB
OTK-1 HECOOCTBEHHBIC OPUWIOKEHUS» | JUIsl TMOATOTOBKH K
WHTETPaIbl Okcmnpecc- IK3aMEHY
BJIQJICET METOIaMH koHTpoJb (I1P- | [Ipumepsr 4-6, 10-12
UHTETPAIILHOTO 2) «I[BOﬁHI:IG N3 IIPUMCPHOTO
UCUUCIICHUS UHTETPAJIbI», BapHaHTa
Kparnble 3HaeT OnpejieIeHIe «Tporinbie MPAKTUYECKUX
4 MHTCIrpal JBOMHOTO, UHTETPaJIbI» IPUMEPOB JIJIst
bl TPOIHOTO, Koncnekr JK3aMEHa
KPUBOJIMHEWHOTO (ITP-7) NPUMEPHbIH BapHaHT
MHTETrpajoB OKP «/[poitHoi1
OIIK-2 | ymeer nepexoauTs K MHTErpaiy,
IOBTOPHOMY «TporHoit
MHTerpay WHTETpa»
BJIa/ICET IpUeMaMu
BBIYMCIICHHSI
WHTETPAJIIOB

Tumnosbie KOHTPOJIBHBIC 3alaHN, MCTOAUYCCKUEC MAaTCPpUAJIbI, OITPCACIIATOINC
npoucaypbel OLOCHHBAHUA 3H3HHI>1, YMGHI/Iﬁ N HaBBIKOB, a TaKiKC KPHUTCPpHUHU H

MOKa3aTelid, HEeOOXOAWMbIe [IJIi OLEHKH 3HAaHWM, YMEHHUH, HaBBIKOB U

XapaKTePU3YyIOIIMe 3Tarnbl (HPOPMUPOBAHMSI KOMIIETEHIIMH B TPOIIECCE OCBOCHUS

oOpa3oBaTensHOM MPOTrpaMMBbl, TipeicTaBieHbl B [Ipuioxenun 2.

V. CHUCOK YYEBHOU JIUTEPATYPbI U UH®OPMAIIUOHHO-
METOAUYECKOE OBECIIEYHEHHUE JUCIHUIIJIMHBI

OcHoBHas JuTEparypa



1. Jyary K.H., Makapos E.B. Beicias wmaremarunka.
PykoBoacTBo k pemenuto 3agad. Y. 2. Mocksa: @uszmariut, 2015. 384 c.

http://znanium.com/catalog.php?bookinfo=854393

2. Jlyary K.H., Makapos E.B. Beicmas wmaremaruxa.
PykoBojacTBO K pemenuto 3aaad. Y. 1. Mocksa: @uszmatiut, 2014. 216 c.

http://znanium.com/catalog.php?bookinfo=854317

3. Briciag marematuka. Tom 2. Hawamo maremaTtnueckoro
ananuza. Juddepennumanbuoe ncurciaeHue GyHKIMN OJHOW MEpeMEHHOMN
U €ro NpUioKeHus [DIeKTpoHHbIM pecypc] : yuebnuk / A. IL
I'ocnogapukos, 1. A. Bosbiackas, O. E. Kapniyxuna [u np.] ; mox pen. A.
I1. TocnomapukoB. — DneKTpoH. TekcToBble manHble. — CIIO.
HanunonanbHelii MUHEpaNbHO-CBIPbEBOM yHUBEpPCUTET «l opHbII», 2015.
— 104 c.

http://www.iprbookshop.ru/71688.html

4, Briciias  marematuka.  Tom 4. Huddepenuuanbubie
ypaBHeHusi. Psgpl.  Paner dypee U mpeobOpazoBanue  Dypbe.
HuddepennmanbHoe U UHTErpaibHOE UCUUCICHHE (DYHKIIUNA HECKOIbKHUX
nepeMeHHbIX. Teopust mosst [DneKkTpoHHbIA pecype] : yuebnuk / A. II.
I'ocnogapukoB, M. A. 3anenun, I'. A. Konron [u ap.] ; moa pen. A. IL
l'ocmogapukoB. — OnekTpoH. TekcToBble gaHHble. — CIIO.
HanmnonanbHbIi MUHEpaIbHO-CHIPHEBOM yHUBEPCHUTET «l OpHBbI», 2015.

— 213 c. http://www.iprbookshop.ru/71690.html

S. Bricmias marematuka. Tom 1. Jluneitnas anre6pa. BexktopHas
anrebpa. AHaIUTHYECKAss TeOMETpHs [ DICKTPOHHBIM pecypc] : yueOHHK /
A. II. 'ocmogapukos, E. A. Kapnosa, O. E. Kapnyxuna, C. E. MancypoBa
; mon pen. A. Il. 'ocnomapukoB. — DJEKTPOH. TEKCTOBBIE JAaHHBIE. —
CIIO6. : HannoHanpHBIM MUHEPATbHO-CHIPHEBOW YHUBEPCUTET «I OpHBINY,

2015. — 105 c. http://www.iprbookshop.ru/71687 .html

JlonoJHUTeIbHAS JIUTEPATypa


http://znanium.com/catalog.php?bookinfo=854393
http://znanium.com/catalog.php?bookinfo=854317
http://www.iprbookshop.ru/71688.html
http://www.iprbookshop.ru/71690.html
http://www.iprbookshop.ru/71687.html

1. [[Innmaues B.C. Bricmmas marematuka. MockBa, MH®DA-M,
2018.479 c.
http://znanium.com/catalog.php?bookinfo=945790

2.  COOpHUK WHAMBUIYAJTBHBIX 3aJIaHUN TIO0 BBICIICH MaTeMaTHKE :
ydyeOHOe 1mocoOue il MHKEHEPHO-TEXHUYECKUX CHEIUaIbHOCTEH BY30B.
B3 4.:u.1/[A. Il Pabymko, B. B. bapxato, B. B. lepxasen u ap.] ;
nox o6mr. pex. A. I1. PaOymko.: Munck, Akagemkanra, 2013r., 270 c.
http://e.lanbook.com/books/element.php?pll_id=65408

3.  COOpHUK WHAMBUIYAJTBHBIX 3aJIaHUN TIO BBICIIICH MAaTEMAaTHKE :
yuebHoe mocoOue sl MHKEHEPHO-TEXHUYECKUX CHEIHAbHOCTEH BY30B.
B 3 u.:u. 2/ [A. Il Pabymko, B. B. bapxaros, B. B. Jlepxasen u ap.] ;
nof obur. pea. A. I1. PsOymiko.: Munck, Axkanemknura, 2013 ., 352 c.
http://e.lanbook.com/books/element.php?pll_id=65409

4.  COOpHUK MHIUBUIYAIIbHBIX 3a/IaHUM O BBICIIEH MAaTEeMaTHKE :
y4eOHOE MocoOue Il MHXEHEPHO-TEXHUYECKUX CHEIUAIbHOCTEH BY30B,
B 3 u.: 4.3/ [A. Il Pabymko, B. B. bapxaros, B. B. Jlepxasen u ap.] ;
nof obur. pea. A. I1. PsOymiko.: Munck, Axkanemknura, 2013 r., 288 c.
http://e.lanbook.com/books/element.php?pll_id=65410

Ilepeyens pecypcoB HHGOPMANUOHHO-TEJIEKOMMYHUKAMOHHOM
cetu «MHTEpHET»

1. Hayunas anexktponnas 6ubimuoreka HOb

http://elibrary.ru/querybox.asp?scope=newquery

2. DIeKTpOHHO-OMOIMOTEUHAs] CUCTeMa U3aTeabCcTBa «JIaHby

http://e.lanbook.com/

3. ObC «KoHCyIbTaHT CTyAEHTa»
http://www.studentlibrary.ru/

4. OBC znanium.com HUILL «MHDPA-M»

http://znanium.com/

5. Hayunas 6ubnmnoreka JIBOY nyOGnuuHbIi OHIIAHH KaTalor

http://lib.dvfu.ru:8080/search/query?theme=FEFU



http://znanium.com/catalog.php?bookinfo=945790
http://e.lanbook.com/books/element.php?pl1_id=65408
http://e.lanbook.com/books/element.php?pl1_id=65409
http://e.lanbook.com/books/element.php?pl1_id=65410
http://elibrary.ru/querybox.asp?scope=newquery
http://e.lanbook.com/
http://www.studentlibrary.ru/
http://znanium.com/
http://lib.dvfu.ru:8080/search/query?theme=FEFU

6. Uadopmarmonnas cucrema EJIJMHOE OKHO noctyma

00pa3oBaTeIbHBIM pecypcam

http://window.edu.ru/resource

7. OBC IPRbooks

http://www.iprbookshop.ru/

Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHII M MPOTPAMMHOI0 0OOecrneyeHmst

MecTo pacnoJio:keHust
KOMIIBIOTEPHOI TEXHUKH,
HAa KOTOPOM YCTAHOBJIEHO

NMporpaMMHoe odecrneyeHue,
KOJINYEeCTBO Pab04nx MecT

Ilepeyenb nporpaMMHOro odecrnevyeHust

KommnsrorepHslii kinace
kadenps! [ MIpOTEXHUKHU.
TEOPUH 3JaHUN U
COOPYKEHHI
ayn. E 708, 19 pabounx mect

Microsoft Office Professional Plus 2016 — oducHsit
MaKeT, BKJIIOYAIOUIMA TPOrpaMMHOE OOCCIeYCHUE JUIs
paboThl ¢ pa3IMYHBIMU THUIAMH JOKYMEHTOB (TEKCTaMH,
ANICKTPOHHBIMU TaONIHIIAMH, 0a3aMU JaHHBIX U JP.);

7Zip 9.20 - cBoOOAHBINM (haiyIOBBI apXUBaTop C
BBICOKOM CTETIEHBIO C)KATHUS TaHHBIX;

ABBYY FineReader 11 - nporpamMMa st ONTHYECKOTO
pacro3HaBaHUs CHMBOJIOB;

Adobe Acrobat XI Pro — maker nporpamm Jyisi CO3aHuUs
U IIPOCMOTpa 3JIEKTPOHHBIX IyOnukanuii B opmare PDF;

AutoCAD Electrical 2015 Language Pack — English -
TpEXMepHast cucrema ABTOMATH3UPOBAHHOTO
MPOCKTHUPOBAHUS U YCPUCHUS;

Revit Architecture — cuctema Juist paboOThI ¢ YepTEKaAMH;

SCAD Office — cuctema s pacué€ra CTPOMTENbHBIX
KOHCTPYKIMHI

KommnsrorepHslii kinace
kadenps! [ MIpOTEXHUKH.
TEOpPHUH 3JaHUN U
COOPYXKEHHI
ayn. E 709, 25 paGounx mect

Microsoft Office Professional Plus 2016 — odwucHsrit
MaKeT, BKJIIOYAIOUIMM NporpaMMHoOe obOecredeHne JUis
paboThl ¢ pa3IMYHBIMU THIMIAMH JOKYMEHTOB (TEKCTaMH,
AIIEKTPOHHBIMU TaOIUIIaMH, 6a3aMu TaHHBIX U JP.);

7Zip 9.20 - cBoOOAHBINM (haiSIOBBI apXUBaTop C
BBICOKOW CTETICHBIO C)KATHUS TaHHBIX;

ABBYY FineReader 11 - mporpamma Jiisi ONTHYECKOTO
pacro3HaBaHUs CUMBOJIOB;

Adobe Acrobat XI Pro — maker nporpamm Jisi CO3aHuUs
U IPOCMOTpa NMEKTPOHHBIX yOnukanuit B popmare PDF;

AutoCAD Electrical 2015 Language Pack — English -
TpéxMepHast cucrema ABTOMATH3HUPOBAHHOTO
MIPOSKTHUPOBAHUS U YEPUCHUS;

Revit Architecture — cuctema [yist pabOTBI ¢ YepTeKAMH

SCAD Office — cuctema s pacué€ra CTPOMTENbHBIX
KOHCTPYKIUHI



http://window.edu.ru/resource
http://www.iprbookshop.ru/

VI. METOJAUYECKME YKA3AHMS IO OCBOEHUIO
JUCHUILIAHBI

JIist  ycHemHoro OCBOGHHMS AUCIHUIUIMHBL «MaTeMaTukay OCHOBHBIMHU
dbopMamMu oOydeHHUsI CTyJEHTa SIBISIOTCSA: M3YYCHHE TEOPETUUYECKOr0 MarepHalia
JTUCIUIUIMHBL Ha JIEKIUAX, B TOM YHCJIE C HCIOJb30BAHHEM KOMIBIOTEPHBIX
TEXHOJIOTHIA; 3aKpeIJIeHHEe TEOPETHUECKOro MaTepHualla M pelieHue 3aaad 10
U3ydaeMoOl TeMe Ha TMPaKTUYECKUX 3aHATUAX; CaMOCTOSATENbHas padoTa Hax
y4eOHbIM MaTepuajIoM, KOTOpasi COCTOUT W3 CICAYIOIIUX 3JIEMEHTOB: M3Y4YEHUE
MaTepuajga IO KOHCIEKTaM JIeKIUH, ydyeOHHMKaM WM Y4YEOHBIM IOCOOUSIM,
pellieHne THIMOBBIX 3a7ad AWCHUIUIMHBL B XOJ€ BBHIMOJIHEHHUS PacueTHO-
rpaduueckux pabor (PI'P), mnmuBumyanbpHbix nomamHux 3amganuit (U3) u
KOHTPOJIbHBIX PadoT.

OcHOBHAsi  LeNb  ayJAWTOPHBIX  3aHATUH  —  CUCTEMaTu3alus U
CTPYKTYpUPOBAaHUE 3HAHMM CTYIEHTa, pacCMOTpPEHHE Hauboyiee BaXXHBIX MU
npoOJIEeMHBIX YacTel Kypca. AYAWTOPHBIE 3aHATHA TMPEUMYIIECTBEHHO HOCAT
0030pHBII M HampaBisitolMi  xapakrep. CamocrosiTenbHas paboTa uUrpaer
HEMAJIOBAXHYIO POJIb B U3yUCHUH JUCUIUTUIHHEI.

[lepBpiM »TamoM wu3yuYeHUs AWCUUIUIMHBI W OTACIBHBIX €€ pa3/elioB
SABIsIeTCS paboTa ¢ KOHCIIGKTOM M PEKOMEHAYeMoW muTepaTypoi. M3ydenue
JUCUUIUIMHBI PEKOMEHAYETCS MPOBOAUTH MOATAMHO: paccMaTpHUBasi MOOYEPEIHO
JIOTMYECKH 3aBEpIICHHbIE pPa3/eibl Kypca, Kak IpaBHIIO, B JHUTEpaType — 3TO
OTIIebHBIE THaBbl Wi maparpadsl. [Ilpu paboTe ¢ KOHCIEKTOM M JIUTEpPaTypOu
BaKHO HA4aTh 3HAKOMCTBO C 0a30BOM TEOPETUYECKOM MOATOTOBKH, BHUMATEIHHO
U BIYMYMBO HU3YyYHMB OCHOBHBIE MOHSTHS paccMaTpuBaemoro paszena. Jlanee
HE0OXO0MMO pPacCMOTPETh PEIlIEHHE TUIOBBIX 3a/1a4 pa3jiesia Kypca U MOMbITaThCs
pELINTh aHAJIOTUYHBIE 3aIaHUsI caMOCTOsITeNbHO, BbinoyHsst PI'P wnu U/13. ITocne
W3Y4YEHUS OJTHOTO pa3zesa Kypca, MOKHO NEPEXOANTD K CIEIYIOLIEMY.

[Tpu paboTe ¢ >MEKTPOHHBIM Y4EOHBIM KYypPCOM CTYIEHT MOYKET OOpaTUThCS K
IPUIIATalOIIMMCs KOHCTIEKTaM JIEKIUH, T/ie PUBEJCHBI HE TOJBKO TEOPETUUECKHUE

CBEIICHMS, HO M  TPUBEICHBl  MpakTUYeCKHe  npumepsl.  bmarogaps



CHUCTEMAaTUYECKOM CaMOCTOSITENIbHON paboTe M CBOEBPEMEHHOMY BBIMOJIHEHUIO
N3 u PI'P, noarotoBke Kk KOHTPOJIBHOM pabOTE U €€ YCIIEIIHOMY BBIIIOJIHEHHMIO,
CTYJEHT UMEET BO3MOXHOCTB ITOJYyYUTh IK3aMEHALMOHHYIO OLICHKY 10 PEUTUHTY.

3aBepIIaIUM 3TallOM H3YYEHHs TUCUUILIMHBI «MaTeMaTuka» sBiseTcs
sk3amMeH. Ecnu mo pesynpraTaM peHTHHIa CTYIEHT HE IOJYYHJI OLEHKY I10
’K3aMEHY, OH MMEET IIAHC JHOO JOBBIIOJHUTH HENOCTAIOIINE MEPONPUATHUS
peiftunra, mubo crnaBaTh 3k3aMeH. Ha sk3ameHe BBISICHSETCS YPOBEHb yCBOCHUS
0a30BbIX TEOPETUYECKUX U MPAKTUUECKUX BOMPOCOB IPOrpaMMbl M YMEHHE
IPUMEHSTH MMOJIYYEHHBIE 3HAHMS K PEIICHUIO MPAaKTHUECKUX 3anad. OnpeneneHus,
TEOPEMbI, YTBEPKIAEHUS U T.M. JODKHBI (OPMYJIUPOBATHCS TOYHO U C
NOHMMAaHUEM, pElIeHHE 3aJa4 B NPOCTEHIINX Cay4yasX JOJDKHBI BBITOJIHATHCSA O€3
OLIMOOK M yBEpPEHHO. TONBKO MPH BBIMOJHEHUU TUX YCIOBHUI 3HAHUS U YMEHHS
CTyZAE€HTa MOTYT OBITh NIpU3HAHBI YJOBIETBOpstomMMU TpeboBanusim OC BO
JABOY.

VI. MATEPUAJ/IBHO-TEXHUYECKOE OBECIHEYEHHUE
JAUCHUITJIMHBI

Jlekiun o gucuurmmHe «MaremaTukay NPOBOIATCS B MYJIbTUMEIHMHBIX
ayJUTOPHUSIX, OCHAILLIEHHBIX COOTBETCTBYIOLIUM COBPEMEHHBIM O00OpPYAOBaHUEM.
Jlis  opraHM3alil CaMOCTOSITENIBHOM pabOThl CTYIEHThl TaKXKe MOJIb3YIOTCA
COOCTBEHHBIMHU MEPCOHAIBHBIMU KOMITBIOTEPAMHU U YUTAJIBHBIMU 3aJIaMH HAYYHOU

oubmmoreku JIBOY.

HanmeHnoBanmue
000py/10BAHHBIX
MOMeELIEeHU U oMeleHu Ilepeyenb 0CHOBHOTO 000pYyAOBAHMA
AJISl CAMOCTOSITEIbHOM
padoThI
OkpaH ¢ snekTponpuBogoM 236*147 cm Trim Screen Line;
IIpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1
EW330U Mitsubishi; [Togcuctema cnermann3npoBaHHBIX
kperuienuii o6opynoBanuss CORSA-2007 Tuarex; [Toncucrema
MynsTUMeauiHAS BHI€0 KoMMyTanu; [loacucrema aynino KOMMyTaluu U
ayIUTOpUS 3BYKOYCHJICHUS; aKyCTHUUECKasl CUCTEMA JUIsl IOTOJIOYHOTO
morTaxa S| 3CT LP Extron; mudpoBoii ayauo mporeccop
DMP 44 LC Extron; 6ecripoBoanbie JIBC st o6yuaromuxcs
obecrieueHbl cucTeMoi Ha 6a3e Touek goctymna 802.11a/b/g/n
2x2 MIMO(2SS).




KomnberoTepHsIil ki1acce
kadenpel [ MapoTexHUKy,
TEOpHUH 3JaHUN U
coopyxkenuit, aya. E 709, na
25 yenoBek, o0IIeH

IO b0 77 M

Mono6iox HP ProOrme 400 All-in-One 19,5 (1600x900), Core
13-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-1 Wty (25 wr.)

Yuranbubie 3a1b6l HayuHoi
ouommorexku JIBOY ¢
OTKPBITHIM JOCTYIIOM K
¢donay (xopmyc A - ypoBEeHb
10)

Momno6i0x HP ProOrme 400 All-in-One 19,5 (1600x900), Core
i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxopocts nocryna B Untepuer 500 MouT/cexk.

PaGoune mecrta myist jro/iel ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU
3I0POBbSI OCHAIICHBI TUCIUICSIMH W TpuHTepamu bpains;
00OpYJIOBaHbI: TOPTATHBHBIMH YCTPOWCTBAMH JUISI UYTCHUS
TUIOCKOTIEYATHBIX TEKCTOB, CKAHUPYIOIIUMH W YHTAIOIIMMHU
MallliHAMH BUJICO YBEIUYUTEIIEM C BO3MOXKHOCTBIO PETYIISIIIAN
[[BETOBBIX  CIIEKTPOB; YBEIMYUBAIOIIMUMHU  SJICKTPOHHBIMU
JyIIaMH U YJIbTPa3BYKOBBIMH MapKHUPOBIIUKAMHU




[Ipunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUSA M1 HAYKU POCCUMCKOM ®EJEPALIMN

denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIEr0 POQECCUOHATILHOTO 00pa30BaHUS

«/1aIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(AB®DY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOU
PABOTBI OBYYAIOHINXCA
o JucCHUILINHEe «MaTemMaTuka»
Hanpasaenue noarorosku 08.03.01 CtpourenbcTBO
npoduib «IIpoekTupoBanue 3MaHUI U COOPYKEHUIN
dopma NMOArOTOBKMU: OYHAS

BiaaaguBocTok
2015



IInan-rpa¢guk BHINOJTHEHHUSA CAMOCTOATEIbHONH PadOThI MO JMCHMILIMHE

Ne | ara/cpokn | Bua camocrosiTeqbHOM IIpumepubie | @opMa KOHTPOJISA
BBINOJIHEHHUS | padoThI HOPMBI
n/m BpeMeHH Ha
BBINOJIHEHH e
IlepBblii cemecTp
1 1-11 venenn | [logroroBka K KOHTPOJILHOM 9 [Tposepka U3
pabote «Jluneiinas anredpa,
BeKTOPHAT AITe6pa H KonTponbHas pabota
aHAJIMTUYeCKasi TeOMETPUS»
2 7 venens [ToarotroBka K KOJUIOKBHYMY 8 KOJJIOKBUYM
«BexTopHas anredpa»
3 10 nepens [ToaroroBka K KOJUIOKBUYMY 8 KOJJIOKBUYM
«AHaJIATHYECKAS] TEOMETPUS»
4 13 nenens Okcnpecc-kouTpons «lIpexensr | 5 [Iposepxa /13
Y HEMPEPBHIBHOCTH
KonTponbhas padora
5 14-17 venenmu | PacuerHno-rpadudeckas pabora | 15 Otuer
«AuddepenunpoBanue
(GyHKIMU OJTHOHM TIEPEMEHHOM» 3amra padoTe!
Bropoii cemecTp
1 1-2 wenenu N3 «YactHble pou3BOAHBIE» | 5 [Tposepxa N3
2 3-6 Henenu Pacuerno-rpaduueckas pa6ora | 10 Otuer
«HeormnpeneneHHblil UHTETPA. 3ammTa paboThl
3 7 Henens N3 «KomIuieKkcHbIE YuCIia 2 [Tposepka /13
4 8-12 menenmu | IlogroroBka K KOHTPOIBHOM 10 ITposepka /13
pabore «/IuddepennmanbHbie
yPABHCHHD KontponsHas pabora
5 13-15 nenenu | U3 «Onpenenenuslii uaterpai | 6 ITposepka /13
U €T0 MPUIIOKESHUS»
6 16 nenens [ToaroroBka x pabore skcmpecc- | 6 [TpoBepka 13
KOHTPOJIb «J[BOMHOW MHTETpam» Kontponbnas padota
7 17 nenenst [ToxroroBka k pabote 3kcnpecc- | 6 [Tposepxa U3

KOHTpOJIb «TpOHHON UHTErpam»

KonrtponsHas pabora

CamocrositenbHas pabora ctyaeHToB (CPC) mpu M3yyeHUM IUCHMILIAHBI

OpraHu30BaHa CJIeAyMUMA (hopmamu:

MOATOTOBKHU K IIPAKTUYCCKUM 3aHATUSAM;

— BBINOJHEHUE pacueTHO-rpaduyeckoi padotsl (PI'P);

— TIOATOTOBKa K KOHTPOJILHOM paboTte;




— BBINOJIHEHUE UHMBUAYAIbHOTO foMaiiHero 3aaanus (U13);
— HW3Yy4YE€HUE PEKOMEHYEMOU JIUTEPATYPhl U CAMOIIOITOTOBKA.

PacuetHo-rpadmyeckue pabOTh OMHOBPEMEHHO SIBIISIOTCS OMHOW W3 (opM
TEKYILIEr0 KOHTPOJIS.

[ToaroroBka K KOHTPOJIBHON paboTe M paboTe IKCHPECcC-KOHTPOJIb BKIIIOUAET
B ce0sl, MNOMHMO M3YYECHHS PEKOMEHIYyeMOW JIMTepaTyphbl, BBINOJHEHUE
NunuBuayansHoro aomairaero 3aganus (U13).

Metoanyeckue ykazanus no sbinojHenno U3 u PI'P

PI'P u WJ/I3 BbiOMparoTcs ©3 ydyeOHOTO MOCOOWs IJisi HHXKEHEPHO-
TEXHUYECKUX ClEeNHATbHOCTEN By30B «COOpHUMK HMHIMBHAYaJIbHBIX 3aJaHUN IO
BbICIIE MaremaTtuke», 4. 1, 2, 3 [A. II. Pa6ymko, B. B. bapxartos, B. B.
[epxasen u np

[TonroroBka Kk KOHTpOJILHOU paboTe «JIuHelHas anredpa, BeKTopHas aiareopa
U aHAJUTUYECKass TEOMETPUSD COCTOUT M3 CIEAYIOIMHUX aomamHux pador: M3
1.1, U3 1.2, U3 2.1, UA3 2.2, UA3 3.1, U3 3.2, U3 4.1, U]13 4.2.

Okcnpecc-KoHTpoib «IIpenensr n HenpepsiBHOCTEY» BKIrouaer /3 5.1, U/13
5.2.

PI'P «/ludpdepennrpoBanre GyHKIMU OAHOW MEPEMEHHOM» COCTABISETCS U3
nase6.1, N3 6.2, N3 6.3, N3 6.4.

NJ13 «YacTtuble npousBoaHbie» coctouT u3 MJI3 10.1, M3 10.2.

PI'P «Heonpenenenunsiii unterpanm» cocrasisiercss u3z U3 8.1, /3 8.2, N]13
8.3, N3 8.4.

N3 «KoMiuiekcHble uMCHa» TpeacTaBieHa B HazHaueHusax OYK
«MaremaTtuka.

[TogroToBka Kk KOHTpOdBHOU pabdote «JIuddepeHmanpabie ypaBHCHH
COCTOMUT M3 ueThlpex aomarnHux pador: M3 11.1, UA3 11.2, U3 11.3, N3
11.4.

N3 «OnpeneneHHblid MHTETpal U €ro NnpuiaoxeHus» cocrout uz M3 9.1,

W13 9.2.



[lonrotroBka K paboTe 3KCHpecc-KOHTPONb  «JIBOWHBIE  HMHTErpajbl»
coctasisiercs uz UJI3 13.1, U3 13.3 (1,2 nop.).

[ToaroroBka k paboTe 3KCHpecC-KOHTPOIb « TpoifHbIE MHTErpaibl» COCTOUT
w3 U3 13.2, U3 13.3 (3, 4 mp.).

B cOopHuke MHIMBUAYATBHBIX 33JJaHUM TIO BBICIICH MaTeMaTHKE PUBEICHbBI
HE TOJBKO TEKCTHI 3aIaHUI, HO U KPATKUW TEOPETUYECKUN MATEpHANl U PEIICHUS
TUIIOBBIX BapuaHToB UJI3.

OcHoBHbIe TpeOOBaHuA K opopmiaenuro PI'P u U/13

Crynent BbimosiHger PI'P wnm W13 Ha nucrax ¢opmara A4 akkypaTHbBIM
MOYEPKOM OT PYKHU WJIM C UCTOJIB30BAHUEM TEXHUYECKUX CPEJICTB.

Kaxnoe BbiosiHeHHOe 3anaHue PI'P 1OmKHO CONpOBOXIATHCA IOJHBIM
TEKCTOM €ro YCJIOBUS U TEOPETHUYECKUM MaTepuanioM, OOOCHOBBIBAIOIIUM
noJipoOHOE perieHne 0e3 OmycKaHWsT IPOMEXYTOUHBIX pacdyeToB, KOTOpBIE
HEBO3MOJKHO BBIIIOJHUTH YCTHO.

PI'P u /I3 noyKHBI UMETh TUTYJIBHBIN JIUCT, OPOPMIIEHHBII B COOTBETCTBUU
¢ oOpasiom.

Kontpone CPC, a T1ak e WHAMBUAyaldbHas paboTa CO CTyJIEHTaMu
ocymectBisieTcs B hoopme npoepku PI'P, MJI3 u xoHCynbTanid 110 TUCITUTIIMHE,
IPOBOJAMMBIX MPENOJaBaTEIEM B COOTBETCTBUU C JIMYHBIM TpapuKOM.

Hopsinok caaum PI'P, U/I3 n ux ouenka
PI'P u /I3 BBHITIOJTHAIOTCS CTYJACHTAMH B COOTBETCTBUHU C PEHUTHUHT-TLIIAHOM
BBINIOJIHEHHUSI ~ CaMOCTOSITENIbBHOW ~ paOOThl MO  JUCUMIUIMHE, M  CJaercs
IIPENOAABATEI0, BEAYIEMY AUCLUIUINHY.

[Io pe3yapTaTaM NpPOBEPKH CTYAEHTY BBICTABISIETCS  OINPEACIICHHOE
KOJIMYECTBO OAJJIOB, YKa3aHHOE B PEUTUHI-IUIAHE TUCUUILIUHBI KOTOPOE BXOJMT B
o01iee KOJIWYecTBO OajuioB CTYAEHTa, HAOpaHHBIX UM B TeueHHe cemectpa. [lpu
ornenke PI'P m U/I3 yuuThIBatOTCS MONHOTA COACPKAHUS BBITTOJTHEHHOW PalOTHI,
NPaBUJILHOCTD BBIMIOJIHEHUS 33JaHUil, YMEHUE TEOpEeTUYeCKh 00OCHOBATH BHIOOD
dbopMybl ¥ TPaBUIBLHO MPUMEHUTH (POPMYITY, TPAaMOTHOCTH OQOpPMIICHUS.

CryneHT noiy4yaeT MakCUMallbHbIN 0ajul, eciu paboTa BhINOJHEHA 0e3 OLIMOOK U



opopMieHa B COOTBETCTBHM C TpeOoBaHusMu TmpenogaBarens. OleHKa
ymenbIaeTcss Ha 10% mpu OTCYTCTBHHM TEOPETUYECKOTO OOOCHOBAHUS PEIICHUS,
Ha 20%, ecnu pomyiieHbl omuOku He Oonee yem B 30% 3amanmii. Pabora He

3a4TeHa, €CJIM BBINTOJHEHBI MeHee 50% 3amanui.



MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMNA
denepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIECTO HpO(l)eCCI/IOHaJ'IBHOFO 06pa3OBaHI/I${
«/1aIbHEeBOCTOUYHBIN (eepabHbIIl YHUBEPCUTED)
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

PACYHETHO-TPA®OUYECKASA PABOTA
1o aucuuimae «Marematuka»

«(HaumenoBanue PI'P (U3) no PITY I)»

Buvinoanun: crynent(ka) rpynmsl (HOMep)
Damunus U.O.

Ilposepun: (MOIKHOCTH MPETIOAABATEINS)
Kadeapsl anredpbl, TeOMETPUH U
aHaym3a
Damunus U.0.

BiaaaguBocTok
2015



[Ipunoxenue 2

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMNA

denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIEr0 IPOQECCUOHATILHOTO 00pa30BaHUS

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/J ONEHOYHBIX CPEJICTB
1o JucHMILInHe «MaTtemaTuka»
Hanpasaenue nmoarorosku 08.03.01 CrpourenbcTBo
npoduib «IIpoekTupoBanue 3MaHUN U COOPYKEHUIN
®opMa NOATOTOBKHU: 0YHAN/ 320YHASA

BiaaaguBocTok
2015



IHacnopr

(oH1a OLIECHOYHBIX CPEACTB
1o JucHMILVInHe «MaTemMaTuka»

Kon n popmyimmpoBka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIIETEHI[UH
OIIK-1 OCHOBHBI€ IMOHSTHUSA U METOJIbl MATPUYHOTO
CIIOCOOHOCTBIO UCYKCIIEHUS, TEOPUH OIPEIECTUTENCH, METOIBI
HCIIOJIb30BAaTh OCHOBHBIE | 3HAET PELIEHUS CUCTEM;
3aKOHBI OCHOBHBI€E TIOHATHSI ¥ METO/IbI BLIYMCIIEHHS TIPEIETIOB,
€CTECTBEHHOHAYYHBIX HAX 0K IECHHS IPOU3BOIHBIX, BEIYMCIIEHUS HHTEIPAIIOB.
AUCLHUILINH B 5 [PUMEHSATH MATEMATHYECKHUE METOBI TMHENHOM
npoQeccHonabHO anreOpsl 1 MATEMATHYECKOTO aHAIM3a IS PEIICHHUS
ACATCIBHOCTH, ymeer THUIIOBBIX ITPO(ECCHOHATIBHBIX 3a/1a4
HPUMEHSATH METO/IbI
MaTEMaTHUYECKOTO
aHallu3a u
MaTEMaTHYECKOTO
(KOMITBIOTEPHOTO) MaTeMaTHYECKUMH METOJIAMH PEIICHHUS
MOJCIMPOBAHUA, BIAZICCT €CTECTBEHHOHAYYHbIX 3a7a4
TEOPETHUUECKOTO U
SKCIIEPUMEHTAIILHOTO
UCCIIEIOBAHU

OCHOBHBIE JIEMEHTHI BEKTOPHOI anreopsl,

OTIK-2 SHACT KOMILIEKCHBIC YHCIA, OCHOBHBIC METO]IbI
CIIOCOBHOCTBIO BEISIBHTE AHAJMTUYECKON T€OMETPUH, METOBI PELIEHUS
€CTECTBEHHOHAYTHYIO i GepeHIatbHBIX YPaBHEH I
CYLIHOCTB IIPOOIIEM, UCII0JIb30BAaTh MATEMATHYECKYIO JIOTHKY IS
BO3HUKAIOIIMX B XOJI€ (OPMHPOBAHUS CYXICHHUI MO MPOPECCHOHATBHBIM
npo¢ecCuOHAITBHON ymeer npoOaemMam;
JEATENBHOCTH, IPUBJIEYD IPUMEHSTH aHAJTMTHYECKYIO TEOMETPHUIO U TEOPHIO
WX JUI pelIeHUs T depeHIMaTbHOTO UCYUCIIEHUS B
COOTBETCTBYIOIINIA po(hECCHOHATBHBIX 3a/1a4ax
dusmro- 5 METO/IaMH [TOCTPOEHHS TPOCTENIINX MATEMATHUECKHX
MaTCMaTHICCKHH MoIeJIei THUITOBBIX MPO(ECCHOHATBHBIX 3a/1aY;
ammapar BiIajeeT METOJIaMH aHaJIN3a COJIEPKATEIbHON HHTEPIPETALUN

MOJIYYCHHBIX pPE3YJIbTATOB

Ilepedyensb ucnosb3yemMbix oeHOYHbIX cpeacts (OC)

MEPBbI CEMECTP
No | KonTponupye Kopp! 1 sTamnst OueHouHbIE CpeACTBA
/I | Mble pa3ienbl (dbopmupoBaHus TEK YU IPOMEKYTOUHAS
/ Tembl KOMTIETCHITMH KOHTPOJIb aTTecTanus
JTUCIUTLTAHBI
OIIK-1 | 3HaeT OCHOBHBIE TeCT (TTP-1) | Dx3ameH
[MOHATUS «Onpenenutenu, | 1-38 Bompocsl
MaTPUYHOTO MAaTpHIIbI, JUTSI TIOATOTOBKH
WCYHCIICHUS CUCTEMBD» K 9K3aMeHy |




yYMEEeT BBIYUCIATh | KOHTPOJIbHAS cemecTp,
ONpeIeTUTENN pabora  (ITP-2) | 1-11 3amaum ans
Biajgeer Mmetogamu | «JInHelHas MOJIMOTOBKHU K
BektopHas u pEIIeHUs] CUCTEM anreopa, IK3aMEHY,
JIMHEHHAaA 3HAET 3JIEMEHTHI BEKTOpHas 1-7 myHKTBI
anredpa BEKTOPHOI anredpa U | IPUMEPHOTO
anredpsl aHaJIMTHYecKas ouera 1
YMEET pa3IndaTh reoMCTpHs » CCMCCTP
BUJIBI KOJJIOKBUYM [IpumepHbIii
OITK-2 MIPOU3BEICHUI (YO-2) Bapuant KP
BEKTOPOB «BekTopHas
BJIaJIeeT anrebpar»
bopmynamu TECT (ITP-1)
BBIYHCIICHUS «BekropHas
IIPOU3BEICHUN anredpa»
BEKTOPOB koHcnekT (I1P-7)
3HAET OCHOBHBIE KomnoxkBuym(YO | Dk3amen
METO/IbI -2) 39-65 Bompocsr
AHATUTUYECKOU «AHaTUTHYECKAs | IS IOJTOTOBKU
reoMeTpUun TeOMETPUS K 9K3aMeHy 1
yMeeT IOCTPOUTh TECT (ITP-1) | cemectp,
OIIK-1 | mpsamMyro Ha «Ananutuueckas | 12-16 3agauu
TUIOCKOCTH, TeOMETPUS JUTSI TIOATOTOBKH
MJIOCKOCTh KOHTPOJIbHAS K 9K3aMeHY,
BnazeeT npuemamu | padora  (ITP-2) | 8-13 myHKThI
COCTaBIICHUS «JluneiHas IPUMEPHOTO
ypaBHEHMH IMHMU | anredpa, owera 1
A Y TIOBEPXHOCTHU BEKTOpHAs ceMecTp
a;?g:;g:;;: 3HAeT OCHOBHBIE anreOpa ¥ | IPUMEpPHBIA
METO/IbI aHaJIMTHYECKas BapuaHT KP
AHATUTUYECKOU FCOMETPHUA »
T€OMETPUU KOHCIICKT (HP-?)
yMeeT MOCTPOUTD U
KpPUBBIC U
OIIK-2 | noBepXHOCTH
BTOPOTO TOPSIIKA
BJIa/ICET IpUeMaMHu
paboThI C
YpaBHEHUSIMH
JIUHUH U
ITIOBEPXHOCTEN
OIIK-1 | 3HaeT OCHOBHBIE DKcmpecc- DK3aMeH
MIOHSITHS U koHTposis (ITP-2) | 66-86 Bompocs!
onpeeeHus «[Ipenemnsr W | JUTS TIOATOTOBKH
TEOPHH MPEJCIIOB | HEMPEPHIBHOCTH» | K AK3aMeHy 1
ymeeT Beruucaath | KoHenekt (ITP-7) | cemectp,
Brenenue B peIembl PTP (ITP-12) | 14-18 myHKTHI
MaTeMaTH4eC Bianeer metogamu | «duddepenunpo | npumepnoro
KHUU aHaInu3 HICCIIEN0BaHUs BaHue (GyHKIUU | Omirera 1
Anddepenmn GyHKIIUU Ha OZIHOHN ceMecTp
AJIbHOC HENPEPBIBHOCTH MEPpCMCHHON» IPUMEPHBIN




HCUYUCIICHUE 3HAET TaOJIUILy koHTpoJb (ITP-2) | Bapuant DKP
byHKIIN IIPOU3BOIHBIX koHcnekT ([1P-7) | «IIpenenst n
OJTHOM yMeeT HENPEPBHIBHOCTh
[IEpEMEHHON g depeHmpoBar »
OIIK-2 | b ClIOXKHBIC [IpumepHsbie
byHKIIMU 3aaHus i
BJIAJICET METOIAMH 3amutel PI'P
muddepeHIaTbLHO
r'0 UCUHUCITICHUS
BTOPOI CEMECTP
Ne | KonTponupye Konpl u sTamnst OlLieHOUHbIE CPEACTBA
0/ | Mble pa3ienbl dbopmupoBaHus TeKyIIHi IPOMEXKYTOUHAS
/ TeMBI KOMIIETCHLIUH KOHTPOJIb aTTecTanus
JTUCIUTUTAHBI
1 | Juddepenmm | OIIK-1 | 3naer tabauiy Pemenue OKk3aMeH
aJlbHOE MIPOU3BOTHBIX 3a1aq 1o
HCUYHUCIICHHE yMEeT BBIYMCIATh | U3ydaeMoMn Bompocst  1-5 w3
byHKIIUN YacTHBIE TemMe Ha | TIepe4yHs BOIPOCOB
HECKOJIBKUX IPOU3BOJIHBIC NPAaKTUYECKH | JUISI TMOJITOTOBKH K
MIePEeMEHHBIX BJIAQJIEET METOJAaMH | X 3aHATUAX 9K3aMeHYy 2 CeMECTp
WCCJICIOBAHMUS na310.1
q)yHKHI/H/I U3 10.2
HECKOJIBKHX KOHCIICKT
HIepeEMEHHBIX Ha (I1P-7)
HKCTPEMYM
3HAeT TaOJUILY PI'P (ITP-12) | Dx3amen
WHTETPAJIOB «Heomnpenene | 6-13 Bompocwr s
1 | ymeer BEIOpAThH HHBIN MOITOTOBKH K
OTIK- METO/T UHTETpa» 9K3aMeHYy 2 CeMECTp
WHTETPUPOBAHUS KOHCIIEKT 2-3 W3 TPUMEPHOTO
snaneer texuukoir | (ITP-7) BapHaHTa UL
HHTETPUPOBAHUA JUKTAHT II0 | DK3aMC€Ha
9 HNuterpuposa 3HAET CBOWCTBA Tabnuue HPpUMEPHBIC
HUE MHTEIPaoB MHTETPAJIOB MPaKTUYECKHE
YMEET CBECTH 3aliaHust AT
MHTErpa K 3anuTel PI'P
OIIK-2 | TabnumuHOMY
BJaJIeeT
OCHOBHBIMHU
METOAaMHU
WHTETPUPOBAHUS
3HAeT Tect (ITP-1) | Dx3amen
KJIacCU(PUKAITHIO «duddepenn | 14-23 Bompockl st
muddepeHIanbHbI | HalbHbIE MOTOTOBKH K
X YpaBHCHHMA YpaBHEHHS» | DK3aMEHY 2 CEeMecTp
Audpdepernn Konrponsnas | 8-9 u3 mpumepHoro
3 alTbHBIC pabora (IIP- | BapmanTa JUTSt
YpaBHCHUA 2) HK3aMeHa
«OOBIKHOBEH | TIPUMEPHBIN BapHAHT
OIIK-2 ymeeT nogoupars | HPIC KOHTPOJIBHON
MeTozpl pemennst | AMPPepentm | pabotel




BJIa/IEET METOJJaMH | aJibHbIE «OOGBIKHOBEHHbIE
peleHuni ypaBHEHUs» | auddepeHIaabHbIe
muddepennmansuel | KoHcnekt YpaBHEHHUSI»
X YpaBHCHHIA (I1P-7)
3HAET METO/IbI N3 DK3aMeH
WHTETPUPOBAHUS «OrnpeneneH
yMEeT BBIYHUCIISITh | HBIA Bompocst  24-39 u3
ornpeziesieHHbIE U UMHTErpaJl U | MEpe4YHs BOIPOCOB
OTIK-1 HECOOCTBEHHBIE €ro JUIs. TIOATOTOBKU K
WHTETPaJIbl MPWIOXKEHUS | DK3aMEHY
BIaJeeT METOAaMU | » [Tpumepsr 4-6, 10-12
HHTETPaJIbHOTO 9Kcnpecc- U3 IIPpUMEPHOIO
UCYUCIICHUSA KOHTPOJIb BapuaHTa
4 Kpatnbie 3HAET ONPEAECIICHUE (ITP-2) HPaKTHICCKHX
HMHTETPaJIbl JIBOMHOTO, «JlBonHbIe IIPUMEPOB IS
TpoiiHOTO, WHTETpaNb», | SK3aMeHa
KPHBOJIHHEHHOTO «Tporinbie MIPUMEPHBI BAPUAHT
MHTETPaIoB unrerpans» | OKP «/IBoitHoN
OIIK-2 | ymeeT nepexoauTh Koncmekrt HHTCTpAI?,
K [IOBTOPHOMY (IIP-7) «Tpoiinoi
MHTErpaly HUHTErpa»
BIIAJICET MPUEMaMH
BBIUMCIICHUS
WHTETPaJIOB
HIxayna oueHuBaHUs YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI
Kona n Jranbl GopMHUPOBAHUS KPUTEpHHU MoKa3aTeJu 0asn
(GopmynpoBKk | KOMIETEHLUH bl
a
KOMIIETCHIIUN
OIIK-1 OCHOBHBIC 3HaHUE TIOHATUS | CIOCOOHOCTh 62-
CIIOCOOHOCTh MOHSTHUS U OTIpENIeTTUTENS, BBIYHCIIUTH 74
10 METO/IbI MaTpUIIbI, OTIPEICTTUTEND;
HCIIO0JIb30BaT MaTpPUYHOTO CUCTEMBI; CIIOCOOHOCTH
b OCHOBHBIE MCYUCIICHMUS, 3HAaHUE OCHOBHBIX | BBIYHCIUTH CYMMY
3aKOHBI TEOPUH MOHSTUN MAaTpHIL;
€CTECTBEHHO ONpeNenuTeNe, | MpeesoB; CIIOCOOHOCTH
Hay4HBIX 3HAET METO/Ibl PEIICHUs | 3HAaHWUE TAOIHIIBl | BBIABIISITH
JTUCIUIIINH B | (TIOPOTOBBIN | CHCTEM; MIPOU3BOHBIX; HEONPEIeTIEHHOCTh
npodeccuona | ypoBeHb) OCHOBHBIC 3HaHUE TaOIUIBI | |
JTBHOM MOHSTHUS U WHTETPAJIOB, CITOCOOHOCTH
JEeSATETbHOCT METO/IbI TIOHSTHE BBIYHUCIISITH
U, IPUMEHSTh BBIYMCIICHUS HEONPEIENIEHHOI0 | MpOCTenIIne
METObI MpEeIoB, WHTErpaa, MIPOU3BO/IHBIE,
MareMaTuyec HAaXO0XJICHUS ONPEIETICHHOTO MHTErPaJIbl.
KOT'0 aHaJln3a MPOU3BO/IHBIX, WHTETrpaa;
" BBIYHMCIICHHS MPEACTABICHHUE O




MaTeMaTH4ec UHTETPAJIOB. KpaTHBIX
KOI'0 WHTErpansax
(KoMIIBIOTED yMeHue CHOCOOHOCTh 75-
MPUMCHSITh 84
HOTO0) BBIUUCIISATH peliaTh CUCTEMBbI
MaTeMaTH4eCcKue .
MOJIETTUPOBAH o0paTHyto JTUHEHHBIX
METO/IbI .
us . . MaTpuILy; aBHEHUM;
’ JIMHEHHOM PHILY; P ’
TEOPETUYECK yMEHHE CIIOCOOHOCTH
yMeeT anreOpsl U
oro u BBIYUCTIATH pacKpbIBaTh
(IpOABUHYT | MAaTEMaTUYECKOTO
HKCHEPUMEHT . MIpEIEIIbI; HEOIpeIeIEHHOCTh
I aHaM3a JUis
aJIBHOT'O yMeHue ;
YPOBEHb) peleHust
UCCIIE/IOBaHH BBIUUCIIATH CHOCOOHOCTh
THUTIOBBIX
o MIPOU3BOIHBIEC U IIPaBUJIbHO
npodeCCHOHANIbH
UHTETpaJIbl MPUMEHSITh
BIX 33Ja4
METO/IbI
WHTETPUPOBAHUS
BJIa/ICHUE CIIOCOOHOCTH 85-
METO/IaMHU aHAJN3UPOBATH 100
TEXHUKOU pEIIEHHs CUCTEM, | pEIIeHUE CUCTEMBI,
BBITTOJTHEHHS METO/IaMHU CIIOCOOHOCTh
orepanui c BBIUMCIICHUS HCCIIEIOBATD
MaTpULIAMU; PEJIENOB; GbyHKIHMIO Ha
TEXHHUKOM TEXHHUKOM HENPEPBIBHOCTE;
BBIUMCIICHHUS PUMEHEHUS CIIOCOOHOCTH
MIPEJIeNIOB; muddepeHIManbH | IPUMEHSTh
BJIaJICET
( . UCTIOJI30BAHUEM | OTO MCYMCICHUA B | MU PepeHIaIbHO
BBICOKHUI
) muddepeHManbH | UCCIeI0BaHUU € MCUHCIICHHE K
YpOBEHb .
OT'0 UCYUCIICHUS B | QYHKIMIA U UCCIJIETOBaHUIO
UCCJIEIOBAaHUH MOCTPOSHHUH GyHKIUH;
byHKIH; rpaduka; CHOCOOHOCTh
reOMETPUUYECKUM | HaBBIKAMU MPUMEHSITh
U 1 QU3NYECKUMHU | BBIUMCIICHUS WHTETPaNbI B
NPUIOKEHUAMHI TE€OMETPUUECKUX | pEeIICHUH
WHTErpaJIOB 1 GU3HYECKUX npodeccuoHaNbHBI
MPUIIOKEHU N X 3a7a4
WHTETPaJIOB
OIIK-2 OCHOBHBIE 3HAHUE CHOCOOHOCTh 62-
CIOCOOHOCTh AIIEMEHTBI oTpeieNIeHus BBITIOJTHSATH 74
10 BBISIBUTH BEKTOPHOMU BEKTOPA, BUJIBI 3IIEMEHTapHbIE
€CTECTBEHHO anreOpsl, JUHUAN Ha JecTBUS C
3HaeT
HAYYHYIO .. | KOMIUIEKCHBIE TUIOCKOCTH U B BEKTOpaMH;
(moporoBbIit
CYLIHOCTb ) YHCJla, OCHOBHBIE | IPOCTPAHCTBE, CIIOCOOHOCTH
OBEHB
npooiem, P METO/IBI THUIIBI MIOCTPOUTH JIMHUIO;
BO3HUKAIOIIN AHATUTUYECKOU nudepeHraibH | CTOCOOHOCTh
X B X0JIe TeOMETPHH, BIX YpaBHEHUH OTIPENICITUTD THIT

npodeccruona

MCTObI pCHICHUA

YpaBHEHHUS




JBHOU g depeHaIbH
JeSTeTbHOCT BIX YPaBHEHUI
Y, TIPUBJICYb HCIIOJIB30BaTh YMCHHE CIHOCOOHOCTB 74-
ux s MaTeMaTHYECKYI0 | BBIUUCIIATH BBIUUCIIUTh 84
penieHus JIOTHKY JIJIS CKaJIIpHOE, CKaJISIpHOE,
COOTBETCTBY dbopmupoBaHus BEKTOPHOE U BEKTOPHOE U
FOILUN CYXXJIEHHI 1O CMELIaHHOE CMEILIAHHOE
¢buzuko- npodeCCHOHANbH | IPOU3BEICHHUS; IIPOU3BENICHUS;
matemarmaec | oo BIM IIpOOJIeMaM; | YMEHHUE HaIUcaTh | CIOCOOHOCTD
KMH anmnapar (HP OABHEYT [IPUMEHATH yYpaBHEHUE JIMHUM | HAlIMCaTh
b AQHAJTUTHYECKYIO | 10 U3BECTHBIM ypaBHEHHE U
YPOBCHB)
TeOMETPHIO U napamerTpam; MOCTPOUTD JIMHUIO;
TEOPUIO yMeHHe CIIOCOOHOCTH
muddepeHmanbH | IPUMEHSTH HAaXOJHTh PEIICHHUE
Or0 MICYHMCJICHUS B | METOJbI pemieHns | 3agauu Komm
npodeccuoHalibH | auddepeHnaibH
BIX 3a/1a49ax BIX YpaBHEHUH
BJIaJICHHE CHOCOOHOCTh 85-
HaBBIKAMU BBIYUCITUTH padoty, | 100
METOJlaMU peneHus MOMEHT CHJIBI U
HOCTPOCHHUS npodeccuoHaNbH | TPaMOTHO
IPOCTEHIITHX BIX 3a]a4 POAaHAM3UPOBATH
MaTeMaTU4eCKuX | METOJaMu uX;
MoJenen AQHAITUTUYECKON CIIOCOOHOCTH
THUTIOBBIX TeOMETPHH; COCTaBHTH
BJIQJICET
. npodeCCHOHANIBFH | BIIaJICHHUE ypaBHEHHE JIMHUU
(BEICOKHH BIX 337124, TEXHUKOU U TIOCTPOUTH
YpOBEHbB)
METOAAMHU COCTaBIICHHSI 001aCTh;
aHaiM3a muddepeHranbH | COCOOHOCTh
coJiepKaTenbHON | bIX ypaBHEHUH COCTaBHTh
UHTEpIpeTalun peabHbIX g depeHaIbHO
MOJIy4EeHHBIX IpOIIECCOB € ypaBHEHHE,
pe3ynpTaToB HAWTH pelieHue
3amaun Komm u
C/IeNaTh BHIBOJ.
IIIkana usmMepeHus ypoBHs C()OPMHUPOBAHHOCTH KOMIIETEHIIUI
Nrorossrii 6ayn 1-61 62-74 75-84 85-100

Ornenka (naTHOAaUIbHAS TIIKAA)

2 (He3auTeHo)

3 (3auteHo)

4 (3auTeHO)

5 (3auTeHo)




YpoBeHb chOpMUPOBAHHOCTH MOPOTOBBIIA . BBICOKHI
. OTCYTCTBYET . MIPOABHHYTHIH .
KOMITETCHIIHH (6a30BBIif) (KpeaTuBHBIN)

MeToauyeckue peKOMeHIAIUN, ONIpeessiioue MPoueaypbl OlleHNBAHUS
pe3yJibTATOB OCBOEHH S JUCHUILTUHBI
OueHovHbIE CPeACTBA ISl IPOMEKYTOYHOM aTTecTAllUuU

[IpomexxyTouHast aTTecTalusi CTYJEHTOB IO AUCHUIUIMHE «MaremaTuka»
MIPOBOJIUTCS B COOTBETCTBHM C JIOKAJIbHBIMM HOpMaTHBHbIMU akTamu J[BDY u
SBJIETCS 00S3aTEILHOM.

[IpomexxyTouHass arTecTaluss W TEKYUIUH KOHTPOJb MO JUCIUIUIMHE
OCYIIECTBJISIETCS C UCIIOJIb30BAaHUEM OATbHO-PEUTUHTOBOI CHUCTEMBI.

[To aucrunnune «MaTeMaThka» y4eOHbIM TUIAHOM MPETyCMOTPEH IK3aMEH B
MIEPBOM U BTOPOM CEMECTPAX.

DK3aMeH 1o JucHUILUINHE «MartemMaTuka) MPOBOJUTCS B MUCbMEHHOM BHUJE B
dbopme BBITIOJIHEHUSI TMCbMEHHBIX 3aAaHui. [Ipu He0OXOAMMOCTH, CTYJIEHT YCTHO
MOSICHSIET BBITIOJIHEHHBIE HE TIOJIHOCTHEO OTBETHI.

Ilepeuensv 6onpocoe 011 N0020MOBKU K IK3AMEHY

Ilepevtii cemecmp

1.  Omnpenenmurens. Ilopsmox  ompenenurens. CBoiicTBa — OIpeacIHUTENICH
(moKa3aTenbCTBO CBOMCTB).

Briuncnenue onpenenureneil 2-ro - 3-ro nopsaka.

Munop. Anredpandeckoe T0TOJHEHHUE.

Paznoxxenue onpenenuTens no CTpoke U CTOJOIYy.

Matpuisl. Knaccudukarms matpuir.

JInHelHbIe onepanuu HaJl MaTpULlaMU, UX CBOKCTBA.

TpaHcioHUpOBaHUE MATPULL.

[IpousBenenue MaTpu.
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DneMeHTapHble MpeoOpa3oBaHus Ha/l MATPULIAMHU.



10.

11.
12.
13.
14.
15.

16.
17,

18.
19.

20.
21,
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.

OOparHast marpuia, ee cBoiicTBa. HeoOxomumoe M JOCTaTOYHOE YCIOBUE

CYIIECTBOBAHMS OOpAaTHOW MaTpPHUIIBI.

[TpaBmiIo HaxOXACHUS 0OPATHOW MATPHUIIBI.

Panr matpunpsl. MeToa HyJIeW U €IUHUL HAXOXKJICHHUS PAHTa MATPULBI.
CucTeMBbl JIMHEHHBIX alreOpandecKux ypaBHEHUM.

MaTpudHast 3alIUCh CUCTEM JIMHEHHBIX aire0pandecKuxX ypaBHEHUM.

COBMECTHOCTh CHCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHuil. Teopema

Kponekepa-Kanemnm.

Meton Kpamepa pelieHnst cucTeMbl TMHEHHBIX alre0OpandyecKuxX ypaBHEHUN.

MaTpuuHbIi METOJ, pElIEHUsT CHUCTEMbl JMHEHHBIX alreOpanyecKux

YPaBHEHUM.

Merton I'aycca perienus: CUCTEMbI TUHEHHBIX alreOpandecKux ypaBHEHUM.

BGKTOPBI. Knaccmbnxaum{ BCKTOPOB. JIuHeHbIC OIICpalu HaJ BCKTOpAaMH,

MX CBOMCTBA.

JInHelHas 3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOPOB. bazuc.
JlexaproBa cucrema KOOpJAUHAT.

Pannyc-Bexrop Touku. Koopannate!l Toukn. KoopauHatel BekTopa.
Hamnpagsisronuye KOCHHYChbl BEKTOPA.

JInvHa BeKTOpa B KOOpJAUHATAX.

Jlenenune oTpe3ka B 3aJTaHHOM OTHOILICHUH.

[Ipoekuust BEKTOpa Ha OCbh, €€ CBOKCTBA.

Yron Mexay AByMsl BEKTOPaMH.

CkansipHOE IPOU3BEICHUE BEKTOPOB, €Er0 CBOMCTBA.

PU3NYECKUN CMBICI CKAISIPHOTO IMPOU3BENCHUS BEKTOPOB.
BolpakeHue ckaasipHOrO MPOU3BE/IEHNS BEKTOPOB B KOOPAMHATHOM (hopMme.
OpueHTanus TpOUKU BEKTOPOB.

BekTopHoe npon3BeieHrE BEKTOPOB, M0 CBOKWCTBA.
['eomeTprdecKnii CMBICII BEKTOPHOTO TPOU3BEIECHUS BEKTOPOB.
@U3NYECKNUN CMBICI BEKTOPHOTO MPOU3BEAECHUS BEKTOPOB.

BripaxeHre BEKTOPHOTO MPOU3BECHUS BEKTOPOB B KOOPAMHATHOH (hopme.



36. CwmemanHOe MPOU3BEACHUE BEKTOPOB, €r0 CBOMCTRA.
37. T'eomerpuueckuii CMBICI CMEIIAHHOTO MPOU3BEACHUS BEKTOPOB.
38. BreIpaxkeHue CMEIIaHHOTO IPOU3BEACHUS BEKTOPOB B KOOPJMHATHOM (hopMme.
39. OO6miee ypaBHEHHE IPSIMOM Ha MIOCKOCTH.
40. HenosHble ypaBHEHUS PSAMOMN Ha TIOCKOCTH.
41. VYpaBHeHHUE NPSIMON Ha MJIOCKOCTH B OTPE3KaX.
42. KanoHnYeckoe ypaBHEHHE MPSIMOMN Ha IIIOCKOCTH.
43. TlapameTpuueckoe ypaBHEHUE NPSIMON Ha MJIOCKOCTH.
44. VYpaBHeHUE NPSIMON Ha IJIOCKOCTH, TPOXOSIIEH Yepe3 ABE 3aJaHHbIE TOUKHU.
45. YpaBHeHUE MPSMOM Ha IUIOCKOCTH 1O TOYKE U BEKTOPY HOPMAJIH.
46. VYpaBHEHUE NPSIMOI Ha MJIOCKOCTH € YTIIOBBIM KOI(PHUIIUEHTOM.
47. PaccrosiHue OT TOYKH J0 MPSAMOM Ha MIIOCKOCTH.
48.YToa Mexay IByMsl IPSMBIMH Ha IJIOCKOCTH. Y CJIOBUSI MApaJIJIEIbBHOCTH U
NEPHEHANKYIIPHOCTH JIBYX MPSIMBIX HA TUIOCKOCTH.
49. TInockocth. OOIIEE YpaBHEHHE TTIOCKOCTH.
50. MHccnenoBanue ypaBHEHMS IJIOCKOCTH.
51. VYpaBHeHHE IIIOCKOCTH B OTPE3Kax.
52. VYpaBHEHHE IOCKOCTH, MPOXOIAIICH Yepe3 TpH 3aJaHHbIC TOUKH.
53. VYpaBHEHHE MIOCKOCTH MO TOYKE U BEKTOPY HOPMAJIH.
54. HopmanbHOE ypaBHEHUE IIOCKOCTH.
55. PaccTostHuE OT TOYKH /10 TIOCKOCTH.
56.YT101 MeXIy ABYMS IJIOCKOCTSAMU. Y CIIOBUS MApajlIeIbHOCTH U
NEPICHIUKYIAPHOCTH ABYX TIOCKOCTEH.
57. TlapameTrpuueckue ypaBHEHHUS MPSMOM B IPOCTPAHCTBE.
58. Kanonuyeckue ypaBHEHHs PSMOU B IPOCTPAHCTBE.
59. VpaBHeHUs NpsIMOiA B MPOCTPAHCTBE, MPOXOIAIICH Yepe3 JBE TOUKH.
60. OOmue ypaBHEHUS IPSIMOU B POCTPAHCTBE.
61.Yroa Mexay AByMs MPSIMBIMH B TPOCTPAHCTBE. Y CIIOBUS NapauIeTbHOCTH U

NEPHCHAUKYIIPHOCTHU ABYX IPAMBIX B IIPOCTPAHCTBC.



63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.

62.Yros Mexay MpsSMOi U TNIOCKOCTHIO. Y CJIOBUS TAPAIICTHHOCTH U

NEPIEHIUKYISIPHOCTH IPSIMOM U TTIOCKOCTH.
[TonsipHas cucrema KOOpAUHAT
Kpussie Broporo nopsiaka: OkpykHocTb. Dmurc. ['unepbomna. [lapadona.
[ToBepXHOCTH BTOPOTO MOPSIIKA.
AOcooTHas BeTMYMHA IEUCTBUTENLHOTO YKcia. OKpeCTHOCTh TOUKH.
[TocnenoBarensHOCTD. [Ipenen nocienoBaTeIbHOCTH.
[Ipenen dynkuuu. OTHOCTOPOHHUE TIPEAETBI.
3ameyvaresbHbIE IPEIEb.
beckoHneuHo Masbie 1 0€CKOHEYHO OOJIBIINE BETUYHHBI.
CpaBHeHMe 0eckOHEUHO MalibIX. OCHOBHBIE SKBUBAJIEHTHOCTH.
HenpepsiBHOCTh (hyHKIMI. CBONCTBA HEMPEPHIBHBIX (PYHKIUH.
Touku pa3peiBa.
[TpousBoaHas, ee reoMeTpUYECKUi U PU3NIECKUI CMBICI.
YpaBHEHUS KacaTeIbHON U HOPMAJIH K IIJIOCKOM KPHUBOM.
[IpaBuna nuddepeHipoBanus.
JuddepeHurpoBanue CI0KHON PYyHKIUU.
HuddepennupoBanue GyHKIINIA, 3aIaHHBIX TAPAMETPUIECKU U HESIBHO.
Hudbdepennnan GpyHKIIUN, €r0 TEOMETPUUYECKUNM CMBICI, CBOMCTBA.
[IpaBuiio Jlonurans.
YcnoBue Bo3pacTaHus U yObIBaHUS (DYHKIIHH.
Heobxoanmoe ycioBHe 3KCTpeMyMa.
JlocTaTroyHOE yCIOBHE SKCTPEMYMA.
Touku neperunda, onpeneneHrne BEITYKIOCTA BOTHYTOCTH Tpaduka GyHKIIUN
Heo6xo1umoe 1 10CTaTOYHOE YCIOBUE TOUYKHU Mepernoa
[ToHOE HccnenoBanne PyHKITUU.

Ilepeuensv 6onpocoe 011 n0020mo6Ku K IK3ameny 2 cemecmp
Bmopou cemecmp

1. YacTHble Nmpou3BOAHBIE W 4YacTHbIE AMPepeHuansl GYHKIUA HECKOJIbKHUX

IIEPEMEHHBIX.



© oo N o 00~ WD

[Monueiit muddepernnan GyHKINH HECKOIbKUX TEPEMEHHBIX.
YacTHbIE TPOU3BOIHBIE BBICIIUX MOPSIKOB.

KacaTtenpHas mIocKoCTh 1 HOpMaJIb K TOBEPXHOCTH.
OkcTpeMyM (QYHKIIMN HECKOJIBKUX EPEMEHHBIX.
[TepBooOpazHas 1 HeoNpeNeIEHHBIM HHTETPajl, CBOMCTBA.
TabnuyHble UHTETPAJIBI.

3ameHa NepEMEHHON B HEONPEIEIEHHOM UHTETpae.

I/IHTCFpI/IpOBaHI/Ie I10 9aCTAM B HCOIIPCACICHHOM MHTCIPAJIC.

10. UHTerpupoBanue KBaJpaTHOTO TPEeXWieHa B 3HAMEHATele.

11.MHTerpupoBaHue palMOHaIbHOMN TIpOOH.
12.VluTerpupoBanue uppalvoHaIbHbIX (QYHKIIUHN.
13.MHTerprpoBaHre TPUTOHOMETPHUECKHUX (YHKITHIA.

14. luddbepennmanbabie ypaBHeHUs. Bubl ypaBHEHUH.

15. YactHoe u ob6miee pemenue. [loctanoBka 3agaun Komu.

16.luddepennmanbupie ypaBHEHHUsT TMEPBOTO TOPSAAKA C pas3IeiICHHBIMH U
pa3aeNAIOIUMUCS IEPEMEHHBIMH.

17.0nn0poanble quddepeHnranbHble ypaBHEHU [IEPBOTO MOPsIKa.

18.JIuneitnbie qudpepeHnnanbuble ypaBHEHUS IIEPBOTO MOPSIIKA.

19.Ypasuenue bepuymnu.

20.Iuddepennmaibabie ypaBHEHUS BRICIIUX MOPAAKOB. OOI1iee penieHue.

21. Tuddepennranbuple  ypaBHEHUS BBICHIUX TOPSAJIKOB, JIOMYCKAIOIINUE
MOHIDKEHUE TTOPSIIKA.

22 Jluneitnple  ogHOponHble  nuddepeHIaNbHbIe  ypaBHEHHUS  BBICIINX
MOPSIJIKOB C MIOCTOSTHHBIMH KO3 hUITMEHTAMHU.

23.JluneiiHbple HEOMHOpOAHbIE Au(QepeHInaIbHble YpPaBHEHHSI BBICIINX
MOPSIIKOB C TOCTOSHHBIMU KO3 durmentamu. OOmee pemenue. Meton
o/100pa YacTHOTO PEIICHHUs M0 BUJLY IPABOM YacTH.

24.0OnpeneneHHbl MHTErpajl U ero CBOMCTBA.

25.®opmyna Herotona-JleitOnuma.

26.Brrauciienne OIIpCACICHHOTO MHTCTPajia MCTOAOM 3aMCHBI IICPEMCHHDBIX.



27.BpruncneHue OMpPENEeTICHHOTO MHTErpaja METOJIOM HHTErPUPOBAHUSA 10
YacTsIM.

28.HecoOcTBeHHBIE MHTETPAIbI, UX CBOMCTBA U METO/IbI BHIYMCIICHUSI.
29.I'eomeTpuyecKre IPUIIOKEHUS ONPENETEHHOTO HHTETpaIa.

30. /IBoMHOM UHTETpaj U €ro CBOMCTBA.

31. Ilepexo B 1BOMHOM MHTETpaJe K IOBTOPHOMY.

32. Beruucnenue ABOWHOTO MHTETPalia B IEKAPTOBBIX KOOPAUHATAX.

33. Brruncienue 1BOMHOIrO MHTErpaia B MOJISPHBIX KOOPMHATAX.

34. TlpunoxeHus: IBOWHOTO UHTETpaJa.

35. TpoiiHo#t HHTETpaT U €r0 CBOMCTBA.

36. Brluucnenue TpoiHOro HHTErpaia B J€KapTOBbIX KOOPAUHATAX.

37. Beruucnenue TpOHHOTO UHTErpaia B HIMIMHIPUIECKUX KOOPAMHATAX.
38.Bbruncnenue TpoMHOTro UHTErpaia B chepUUECKUX KOOPINHATAX.

39.1IpusnoxxeHus TPOMHOIO UHTETpAIA.

Ilpumepnbotii 6apuanm npaKmuuecKux RPUMepos 01 IK3AMeHa
Ilepevtii cemecmp
1. TIpoBepuTh COBMECTHOCTH CUCTEMBl YPaBHEHUW U B CJIydyae COBMECTHOCTH

peLIuTh ee:

a) o ¢popmynam Kpamepa;
0) ¢ MOMOILBIO OOpPaTHOM MaTPULBl (MATPUYHBIM METOA0M)
B) MeToJi0M ["aycca.

2%, + X, —3X; =6, 2X, + X, —4X, =1,
a) 1 X —4X, + X, =11, 6) 4 =X, +5X, + X, =2,
3X, — X, =—8. 4x, —3X, =9,
8X, +X,—3%X;=0

X, +5X, + X, =0

2. Pemmuts CJIAY: A% — 1%, + 2%, = 0.



X, +3X, =X, =6

2X, +6X, —2X, =12
3x, +9x, —3x, =18
X =X =2

3. Pemurts CJIAY:

. |(x—3y=1
4. PemuTh cCUCTEMY YpaBHEHHI .
2x+y=9

5. Jansr ase Matpumsl 4 u B
Haiitn: a) AB;6) BA;8) A1) AA™ ;0 A4 e) M 1, MATPULIBI A;

X) A,; Matpup! B.

2 -1-3 2-1-2
A=|0 -1-6 |, B=|3-5 4
34 2 121

-5 6 1 -
6. Pemuth MaTpuuHOE ypaBHeHuUe: X - = :
—4 5 2 3

7. Bprauciautes cos S - HampapBJSIOMMKA KOCUHYC BEKTOpA E, eciii A(L-12)u
B(2,4,0).

8. Hausl Tpu Touku A (-1; 0; 3), B (8;2;-1), C(4; -2; 6).
Haitru:

1) Tlpoekmuto BeKTOpa AB wa BEKTOP Rj, T.e. np=AB;

2) Inomans AABC; "

3) Brisicuuts, Oyaer au Bektop AM oproronanen Bekropy BC, eciu M -
cepeaunHa orpeska BC.

4) TlpoBepuTh, 0Opa3ylOT U BEKTOPHl @;b;C 0a3uc, W HAWTH KOOPIUHATHI
BEKTOpa d B yrom Gasce.

5) IlpaByio WA JIEBYIO TPOUKY obOpa3zytot BEKTOPBI
R-@-11:; b=4l 5} E=+j—k.

6) BbluMCcIUTS cos(a? 5) u Ilp.a, ecim a=2i— j+3k 1 b=3i+j—2k.

7) TlepneHauKyISpHBI 1M BEKTOPBl a= p+QH b=2p—q, €Clu ‘_p‘ =2, ‘a‘ =2,

(p.a)=7 -



8. Haiitu Hpg(éxﬁ), eci a=(2,0;3), b=(-354) u c=(3;4,-1).

9. Haiitu anmukary Bektopa (2K + 3j) X .
10.Ilpu kakoM JEHCTBUTEIBLHOM « IUIOMIAAb TPEYTOJbHUKA C BEPIIMHAMH

A(LL0), B(a;3-1), C(0;—a;1) pasma +/2/2?

11. Jawo: a=m-n, b=2m+3n, c=m-2n, [m|=1,|n|=2, <(m,n) =
2m/3. Beraucyuts (a+b) - cC.
12.Haiitu ypaBHEHHE TUIOCKOCTH, TapaJuIeabHOM miockoctu XOY,

PacIoJIOKEHO Ha PACCTOSIHUM PABHOM 5 OT He€.
13.HanucaTe ypaBHEHHE IIOCKOCTH, Mpoxoasiei yepes3 Touku A(3, -1,2) u
B(2,0, -1) nmepneHaukyasspHO IIOCKOCTH X-y+1=0.
14 . HanumuTe ypaBHCHHE MPSAMOM, IpoxXosiiei yepe3 Touky A(-1;2;3)
. x y-3 17-5
napajiebHO MPSIMON —==——=—"——,
2 3 -4
15.0npenenuts THI KpuBoii 8X* +8Y? + 4y + 24x —4=0. [IpuBecTu ee
ypaBHEHUE K KAHOHUYECKOMY BUy. ClenaTh CXeMaTHYECKUN YepTEeK.

16.ITocTpouTs IMHAI Y- — 2y + x = 0.

Ipumepnwtii 6apuanm ounema 1 cemecmp
1. IIpoeknus BexkTopa Ha 0ch. COCTABIIAIOIINE BEKTOPA.

2. ITpy KakOM 3HaYE€HUH M BEKTOPBI R- (-2; 3; m) b= (6; —9;12) KOJUIMHEAPHHBI.

3amucarh pasIoKeHHE BEKTOPa & 110 COCTABISIOIINM.

3. UccnenoBaTh cucTeMy Ha COBMECTHOCTb. PemmTh cuUCTEMy ypaBHEHUI
X+2y—-22=5
S5X—-2y—-z=4.
4x+22=2
4. Cusl El =5-1L-3) u Ez = (—4;2;1) NpUIOKEHBI K TOYKE A(2;—3;5). Bbrunciauth
paboTy, coBepIIacMyl0 pPaBHOJCHUCTBYIOIEH HSTHUX CHJI, KOTJla €€ TouKa
MIPUJIOKEHUS IEpEMELIAETCS B ITOJI0KEHUE B(1,4;0) .

5.
C D
Jano: Haiitu: M
|AB| =2, FB, AM. . c
IDM| =|ME|,
] =[] =1. M



0

10.

11.

12.

13.

14.
15.

16.

17,

18

51 -2
A=|1 3 —1|, naiitu oOparTHyr0 MaTpuily, €CIM OHA CYLIECTBYET,
3 4 -1
BBIYMCINTD M, .
Haittn nimuHy nuaronanei napauienorpaMmma, IOCTPOSHHOTO Ha BEKTOpax
p=2a—3b, q=a+2b, ccmn [g =1, [p| =2, ab)-225°.
BrIBECTH KAaHOHUYECKUE YPABHEHHS IPSIMOM B IPOCTPAHCTBE.
Onpenenenue >munca. OCHOBA ypaBHEHHS DJLUIMIICA.
x-1 y-2 7-6

Haiinnre TOUKy nepecedeHus npsiMmon 1 1

H IINTIOCKOCTHU

4x+y-62-5=0.

[TocTpouTh 00aCTh, OTPAHUYCHHYIO YKa3aHHBIMU JTUHUSIMHU: Y = x*—4;
y=—x"+4;x"+)y"—4x=0

HOCTpOI/ITB O6HaCTB OT'PaHUYCHHYIO ITIOBCPXHOCTAMHU:
y>0;2>0;2x—y=0; x+y=9; z=x°

CocTaBUTh ypaBHEHHE OKPYKHOCTH, THAMETPOM KOTOPOU CITYKHUT OTPE30K

npsaMon 3x+4y-12=0, 3aKIF0YEHHBIA MEKIY OCSIMU KOOPAUHAT.
Teopema Pomns. @opmynupoBKa, TEOMETPUUECKAsi HHTEPIIPETALUA.

2x% +x—3

2

Beraucnute npeaen lim
x—1 X° -1

. ( X + BJX *
Beruancauts npegen: lim 1 .
X0\ X —
Haiitu mpou3Boanyo GyHKIUK Y = arctg1— 5

. y=(In(5x—4))" ", y'—?

Ilpumepnuiii 6apuanm IK3aMeHAYUOHHO20 Ounema, 6MOPoil cemecmp

1. O6wixkHOBeHHBIE U pepeHranbabie ypapHenus (OY). Buabl ypaBHEHU.

UYacTHoe u obmee pemenne. 3amgada Komru.

2. Haiitu uHTErpa: j(3x +4)e¥dx.

(arcsin x)2 +1

NG

dx.

3. Haiitu unrerpan: I



1 2
4. BBI‘-II/ICJ'II/ITBII X“+1 ~aX
o(x3+3x+l)

5. Bblumcnuth mnomans (GUIyphl, OTpaHMYEHHONW JNHHMAMH X=4Yy -y’ u

X+Yy=06.

% 2
6. BbUucIUTh: Ixe_x dx.
0

7. TlpencraBuTh KOMIUIEKCHOE YHCIIO Z=—1+1 B mokazaTenbHOU Gopme.

8. Haiitu obmee pemenue nuddepeHInalIbHOTO YpaBHEHUS: y’(x —1) =y+1.

9. Haiitu obmiee perenue quddepeHinansHoro ypasuenus: Y — 4y’ + 3y = xe”.

10.. PaccTaBUTh Npeeiibl MHTETPUPOBAHUS B HHTETpAIC ﬂ f(x, y)dxdy , ecinu
D

o6macts  D:{ y=2x%; y=0; x=1}.
11. BelumcmTe mioma s GpUrypsl, OrpaHHIEHHOM THHISMH y = X°; X = -V.

12. Beraucnuth TpOHON UHTETpal ”J vdxdydz no obnactu
\Y

V: y=4(x*+7%);y=A4.

Kpumepuu eébicmaejienus OueHKu cmyOeHmy Ha IK3amene no 0ucuunﬂune

«Mamemamuxka»
Baniabl Ouenka 3auera/ TpeboBanus K chOpMHUPOBAHHBIM KOMIIETCHIHAM
(pEeUTHHTOB | IK3aMeHa
Oif OIIEHKH) (crannmapTHas)
100-85 «3a4UMeHO0»/«OMIAUYHO» OlLleHKa «OTJIMYHO» BBICTABIISIETCS] CTYJEHTY, €CIIU OH

1yOOKO M IPOYHO YCBOMWJI MPOTPaMMHBIA MaTepuall,
UCUEPIIBIBAIOIIE,  IIOCIEAOBAaTENbHO,  4YETKO U
JIOTUYECKH CTPOWHO €ro MW3JIaraeT, yMeeT TECHO
yBSI3BIBaTh  TEOPUIO C  MPAKTUKOW, CBOOOIHO
CIIPABJIIETCS C 3a/layaMH, BOIIpOCaMU

U JpYTMMH BUJAMU NPUMEHEHMSI 3HAHUM, IPUUEM HE
3aTpyOHSETCS. C OTBETOM TIIPU  BHUJIOM3MEHEHUU
3aJaHui, HCNOJB3yeT B  OTBETE  MaTepuain
MOHOTpadUyeCcKO JUTEPaTyphl, MIPaBUIIBHO
O00OCHOBBIBAET  TNPUHATOE  pELIEHHE,  BIAJEET




Pa3HOCTOPOHHUMUA HaBbIKaMH u npueMamMunu
BBITIOJTHCHHUA MMPAKTHYCCKUX 3ada.

75-84

«3aumen0»/«x0pom0»

OLeHKa «XOpOILIO» BBICTABJISAETCS CTYAEHTY, €CIIM OH
TBEpAO 3HAET Marepuaj, I'PaMOTHO M IO CYLIECTBY
W3JIaraeT  €ro, He  JIONycKas  CYLIECTBEHHBIX
HETOYHOCTEH B OTBET€ Ha BOIPOC, IPABUIBHO
MIPUMEHSET TEOPETUUECKHUE MOJ0KEHUS TIPU PELICHUN
IIPAaKTHYECKUX  BOIPOCOB M 3a4ad,  BIAACET
HEOOXOIUMBIMU  HaBbIKAMM M IpPUEMaMU  HX
BBITIOJTHEHMSL.

61-74

«3aumenoy/
«V0081€MBOPUMENLHOY

Ouenka «Y/IOBIICTBOPHUTEIILHO» BBICTABJISICTCS
CTYACHTY, €CJIM OH MMCECT 3HAHUA TOJIBKO OCHOBHOI'O
MarepHaia, HO He

YCBOWJI €ro  JIeTalei, JOIyCKaeT HEeTOYHOCTH,
HEJJOCTaTOYHO

NpaBUJIbHBIE (OPMYIUPOBKH, HAPYIICHHS JIOTHIECKOM
HOCJICIOBATEIIbHOCTH B HU3JIOKCHUH IPOrPAMMHOIO
Mmarcpualia, HUCIIBITBIBACT 3aTPYyAHCHUA npu
BBIIOJIHCHUH

NPAaKTUYECKUX padoT.

60 1 meHee

«He3aumenoy»/
«HEYO0BIIEMEOPUMETLHOY

OueHka  «HEYIOBJIETBOPUTEIBHO»  BBICTABIAETCS
CTYACHTY,

KOTOPBIi HE 3HaeT 3HAYUTEIBLHON JacTH
MPOTPAMMHOI0 MaTepualia, J0MYCKAET CYIIECTBEHHbIE
OIIMOKH, HEYBEPEHHO, C OONBUIMMH 3aTpyTHEHUSIMU
BBITIOJIHSIET TpakThuueckue padotel. Kak mpaBuio,
OIICHKA «HEYIOBJIETBOPUTEIHLHO CTaBUTCS
CTYAEHTaM, KOTOpbIE HE

MOTYT TPOAOKUTH OO0yueHue 0e3 TOMOTHUTEIbHBIX
3aHSATHI MO COOTBETCTBYIOIIEH TUCIUIIIINHE.

Tekymass arrecrtaudsi CTYAEHTOB MO JUCUUIUIMHE «MaremaTuka»

MPOBOAUTCS B COOTBETCTBUHU C JIOKAJbHBIMA HOpPMATUBHBIMU akTaMu JIBDY wu

SABJIAETCS 00S3aTEIHLHOM.

Tekymias aTrecranus no AucuImHe «MaTtematukay nNpoBOAUTCS B hopme

KOHTPOJIBHBIX MEpPONpUATHH (KOHTPOJIBHOM paldOThl, JKCIpPEecC KOHTPOIHHOM,

WHJVMBUAYAJILHOTO JOMAIIHEro 3aJaHus, pacueTHo-rpaduueckoil padoThl) MO

OLICHWBAaHUIO (DAKTUUECKUX PE3YIbTaTOB OOyUEHUSI CTYJEHTOB U OCYIECTBIIAETCS

BEJIYIIUM IPEIOaBaTEIICM.

OO0OBekTaMu OLICHHMBAHMS BBICTYIIAIOT!

- yqe6Ha>1 JUCHUITIINHA (aKTI/IBHOCTL Ha 3aHATHAX, CBOCBPCMCHHOCTD BBIIIOJITHCHUA

PA3JIMYHBIX BUAOB 33JaHUH, MOCEIIAEMOCTh BCEX BUAOB 3aHATHUM 110 aTTECTYEMOM

JTUACIUIIIIMHE);




- CTETNIEHb YCBOCHUS TCOPCTHUYSCKUX 3HAHUIA;

- YPOBCHb OBJIQJICHUS MPAKTUYCCKUMH YMCHHSMH W HaBBIKAMHU IO BCEM BHUIAM
y4eOHOM paboTHI;

- pe3yJbTaThl CAMOCTOSITEIILHON pabOTHI.

KonnokBuym siBisietcss  (opmMol  KOHTPOJSL  YCBOCHHSI  CTYJACHTaMH
TEOpeTUIeCKorl dacTh Kypca. Cmaercs CTyAIeHTaMH MPENoJaBaTei0 B YCTHOU
dbopme B BHIE coOeceoOBaHUSI BO BpeMs JICKIIMOHHBIX 3aHATHNA IO 3aBEPIICHUIO
U3YYCHUS TEOPETUYECKOW 4YacTH pa3/ieJioB Kypca W OIICHHBAaeTcI B ¢opMme
nuddepeHIIMPOBAHHOTO 3a4eTa.

KotokBUyM cUHMTaeTCss CHAHHBIM YCIICIIHO TIPH TOJYYCHHH OICHOK
«OTJIMYHOY», «XOPOIIO» WU «YyJOBJICTBOPHUTEIbHO». [IpW TOIyYeHUH OIICHKH
«HEYJOBIICTBOPUTEIHHO» OH CYMTACTCS HE CAAHHBIM, @ COOTBETCTBYIOIIHIA pa3aei
TEOPETUIECKON YaCTH HEYCBOCHHBIM.

CTyneHTy MpeaoCcTaBisIeTCsl BO3SMOYKHOCTD TepeciaTh KOJUIOKBUYM OIWH pa3s
BO BpeMs KOHCYJIbTAIMH 10 TUCIMIUIMHE C MOJIyY€HHUEM OIICHKH Ha OIMH Oayul
Hwke. Jmsi cTydeHTa, YCHEmIHO CHaBIIETO KOJUIOKBHYM, BBIHOCUMBIC Ha
KOJUIOKBHYM BOIPOCHI HCKJIFOUAIOTCSI M3 CIHUCKa BOMPOCOB BBIHOCHMBIX Ha
IK3aMeH.

Bomnpocs k koiutokBuyMy «BekTopHast anredpay, « AHATUTHYECKAs TCOMETPHS
BXO/IAT B IICPEUYCHB BOIIPOCOB JIJIS TIOJITOTOBKH K Sk3aMeHy 3a 1 cemectp (19-38),
(39-65) cooTBETCTBEHHO.

KonTtpoabHasi pa6ora sBisieTcsi GOpMOIl KOHTPOJISI YCBOSHUS CTYICHTAMH
NMPAKTHYECKONH 4YacTH Kypca. BBIOTHACTCS CTYACHTaAMH BO BpEMs MPAKTHUYCCKHUX
3aHATHN 110 3aBEPIICHUIO HW3YYCHHS TPAKTHYSCKOM YacTH pasleloB Kypca.
KontponpHast pabota cliaeTcsi MpEroaaBaTeNi0o Ha MPOBEPKY W OLCHUBACTCS B
dbopme nudPpepeHIMpoOBaHHOTO 3a4UeTa.

KoHTponbHass paboTa CYMTACTCS BBITOJHEHHOW YCIEIIHO TPH TOJTYICHUH
OLICHOK «OTJIUYHO», «XOPOIIO» WIN «YIOBICTBOPHUTEIbHOY. [Ipu moixydeHuu
OILICHKH «HEYIOBIICTBOPUTEIHHO» KOHTpPOJIbHAS paboTa cuuTaeTCs HE CIAHHOM, a

COOTBETCTBYIOIIUN pa3jie] NPaKTUKyMa HEYCBOCHHBIM.



CtyaeHTy TpemoCTaBIseTCsS BO3MOXKHOCTh MepeciaTh KOHTPOIbHYIO padoTy
OJIUH pa3 BO BpeMsl KOHCYJIbTAIIUI 10 JUCHUIUIMHE C MOJYYCHUEM OLEHKU Ha OJUH
Oasn HUXKE.

30 BapuaHTOB KOHTPOJIbHON paboThl «BekTopHas anredpa», « AHaTUTHIECKas
reomeTpus», «Jluddepenimanbapie ypaBHEHUs» U T.J. MPEJICTABICHBI B y4eOHOM
MOCOOMM  JIJII  MHKEHEPHO-TEXHUYECKUX CIEeHHAIbHOCTEH BYy30B «COOpHUK
WHJMBUAYAJIbHBIX 3aJJaHU 1O BbICIIEH MaTeMaTtuke», 4. 1 [A. I1. PsOymko, B. B.
bapxaros, B. B. [lepxagen u 1ip. |

http://lib.dvfu.ru:8080/lib/item?id=chamo:672991 &theme=FEFU

Pacuetrno-rpaguueckoe 3aganue (PI'3) sBusercs gopmoii koutponss CPC.
BrlmonHsieTcss  cTylieHTaMH B BHJE palOOThl BKIIOYAIONIEH TEOPETHUYECKUMN
MaTepuasl Kacaroluiicss JaHHOW TeMbl OOOCHOBBIBAIOIIMM TMOJIPOOHOE pElIeHUE
0e3 oImyCKaHHs MPOMEKYTOUHBIX PACUETOB, PEIICHUS 3a]a4 U3 UHJIUBHUIYAIHHOTO
nomatHero 3ananus (MJ13), koTopoe BbITAeTCs MpenojaBaTeieM U €My JKe
3a7a€TCSI HAa TPOBEPKY HE MO3JHEE YCTAHOBJIEHHOro cpoka. 3ammura PI'P
BBHITIOJIHAETCST B hopMe MUCbMEHHOU paboThl. PI'3 onenuBaercs B ¢opme 3auera
(ollcHMBAETCS  OIIEHKOM  «3a4TeHO» WM «He3auTeHo»). PI'3  cuurtaercs
BBITIOJTHEHHBIM, €CJIM OHO TOJIYYWJIO B UTOTE OILEHKY «3auTeHo». HecmanHoe B
CPOK MJIM BBI3BABIIIEE BOMPOCHI MO BBIMOJIHEHUIO Y MPOBEPSIOUIErO MPEno1aBaTes
PI'3 nans monyueHHs OIEHKM «3a4T€HO» MOXET OBbITh HampaBjieHO Ha
JOTIOJTHUTENBHYIO 3aITUTY CTYJACHTOM B popMe cobece1oBaHus.

ConepxaHue W CPOKM BBIMIOJHEHHUS MEPONPUITHI TEKYIIETO KOHTPOJIS
OCBOEHUS JUCLMILUIMHBI ONTPEAENEHBI B IpriiokeHnn 1 Hacrosmen PITY 1.

IlpumepHbI BapMaHT 3aJaHMH BXOASIIUX B KOHTPOJILHYI pPadoTy
«/Iuneiinass ajaredOpa, BeKTOpHast ajaredpa W aHAJIWNTHYeECKasi
reoMeTpushH)

4 1 -4 0 -1 1
1. A=|2 -4 6 |,B=|2 5 O0]. Haitru:a) AB-2B+E;6) A™.
1 2 -1 1 -1 2


http://lib.dvfu.ru:8080/lib/item?id=chamo:672991&theme=FEFU

2 7
2. BpruuciauTs: 1110 .
3 4 0 2
0 5 -1 3
-2 4 1 0 -1
3. Haiitu panr matpuisl A= L 103 2 :
3 9 2 3 4
-1 -7 1 9 -7
4. Pemmth MaTpUYHOE ypaBHEHUE: X (_5 6]=[1 _1].
-4 5 2 3
3X-3y+22=2
5. Pemmuts CJIAY: 14X -5y +2z=5.
X—2y=5

2X + X, +3X, =7
6. Pemmte CJIAY: <2X +3X, + X, =1.
3%, +2X, + X, =6

X, + X, + % =0
7. Pemmmte CJIAY: <2X, —3X, +4X,=0
4% —11x, +10x, =0

8X, + X, —=3%, =0
8. Pemmte CJIAY: <X +5X, + X, =0
4%, —TX, +2%,=0

9. Hausi toukn: A(L-2;3); B(4;0;-1); C(2;3;1); D(0;3,0).
a) Haiitu BekTOpBI 2AB +3DC .
UL ULLK
b) Haiitu (AB;AC).

c) Haiitu rutomanp tpeyroisauka ABC.
10. JTanst sexropst: a=(31;2); b=(~7;-2;-4); € =(~4;0;3); d =(16;6;15).
a) Haiitn a-b.

b) Haiitu ‘lIJ X E:‘ :



C) [TpoBepuTh, 00pa3yroT 1 BEKTOpHI @;h;C 0asuc, u HaAWTHU KOOPIUHATHI
w

BekTopa d B 3TOM Oasuce.
11. JlaHBI TOUKHU: A(l; —2;3); B(4; 0; —1); C(2;3;1); D(O;S;O) .
a) Haiitu ypaBHeHre MeauaHa Tpeyroiapauka ABC , omyiieHHOM 13 TOUKd A.

b) Haiitu ypaBaenue miockoct ABC.

12. Haiitm ypaBHeHHE mpsMO#, mpoxoxasmed dyepes Touky Al —L2)
NEPIEHIUKYIAPHO MI0CKOCTH 2X —3Y+4z+2=0.

13. Hanwmcate ypaBHEHHE OKpPY)KHOCTH, TMPOXOJIIed uepe3 (OKYChl AILIMIICA
X* +16y* =16 u uMerommeil IEHTP B «HUKHED TOUKE MepecedeH s dIUTHICA U OCH

OpIUHAT.
14.TlpuBectu ypaBHEHHE KPUBOM BTOPOTO MOPSIKA K KAHOHUYECKOMY

By 9% +16y> —90x +32y +97 =0. Crenath uepTex.
15.TTpuBecTr ypaBHCHHE KPHBOW BTOPOTO MOPSIKA K KAHOHHYECKOMY
BUITY X’ + Y —4Xy +4Xx -2y +1=0. CuenaTs 4epTex.

Ilpumepnoui  eapuanm  pabomwr  Ikcnpecc-koumponas  «Illpempenbt wu
HENMPEPbLIBHOCTHY

Buruauciautb pcaciibl, HC IIPUMCHA IIPAaBHUIIO Jlonuras:
2
. X +1
1. lim ——.
x>-1xX*+1

(2x15—x4+5)
2. lim
x>0 3x% +5x1° —1

Jx+3-+2x

3.
*”ZJr—xﬁX+
4. lim X193
x>0 5IN“ 5X
x?-25 _1

im—————.
5 g (5X —5)

2x-3
6. nm(3X+5j
x>0\ 3X -1




7. Haiitm npenensl GpyHKuun Yy =

————= Ipu X—>—00 U Opu X—>+©,
X —2X-3

OJIHOCTOPOHHHUE TIPE/eibl B TOYKAX Pa3pbiBa U MOCTPOUTH CXEMATHUYECKUN
YepTeK.

2%, x<1,
[Toctpouts rpaduk ¢ynkmuun f(X)=<3-X,1l<x<2,. Vkazarh TOYKH
X2, X>2.

paspeiBa (YHKIMH B COOTBETCTBHU C KIacCH(PUKAMUCH, €CITH OHU
CYIIECTBYIOT.

IIpuMepHBIe NPpaKTHYECKUE 3aIaHUHA, BblAaBaeMble Ha 3amuTe PI'P

«Au¢ppepenuupoBanue pyHKIUM OJHON NEPEMEHHON»

1.
2.

Haiitu npoussoanyo GyHKIuu Yy =Sin® 2X.

HaiiTu npou3BoJHBIE NMEPBOTO KW BTOPOro Mopsiaka (GyHKUMH, 3aJaHHOU
X = C0S” 3t

napameTpUYeCcKH o
y =sin“ 3t

HaiiTu  mpow3BOJHBIE TMEPBOIO W BTOPOro  mopsaka  (yHKIIHH,
xy> —3x+5y—-3=0.

Haiitu mpousBoaHy0 PyHKIIMU Y = (Sin 3X)Inﬁ :

e +e’ -2

BbraucnuTh npeen ¢ moMoinpto npasuia Jlomurans: lim >

x—0 X
[IpoBecT mMOMHOE WCCIENOBAaHUE M TMOCTPOUTH Trpaduk  (PyHKIIUU
y=(x3 +4)/x2.

Haiitu monubiit auddepeHiman BTOporo nopsiaka GyHKIuu

z =arctg(5x + y*).

IIpumMepHble NMpakTUYeCKHe 3aJaHUfA, BbigaBaeMble Ha 3amute PI'P
«AHTerpupoBanue GyHKIUU OJHOM NIEPEMEHHOIN»

[ 1+ x2xdx

- In? x
—dx
JoX

[ 2xsin xdx



dx
Jx?+6x+25

5. [_Xdx
J 32 _i/;
dx

* 3sin? X + 4¢0s? X

7. [cos* x-sin® xdx
8. [sin3x-cos10xdx

e (x—8)dx
I x(x—2)°

10_]‘%
X.

Ix-2

IIpuMmepHbIT BapHaHT KOHTPOJIbHOMI padoThI «OO0BbIKHOBEHHBIE
AUpPepeHIHATbHbIC YPABHEHHU»

1. Haiitu oOmiee pemieane auddepeHnnaibHOro ypaBHenus: y' = y—+i :

X —_

2. Haiitn o6mee pemenne muddepeHnuansHoro ypapaenus: Y + 3y =e,

3. Haiitu o6iee pemenue nuddepenimaibaoro ypapaenus: y' +y —2y=0.
4. Haiitu obriee pemenne audhepeHIraibHOro ypapaenus: y" +y =sinx.
y" =10y’ + 25y = 9e**

y©)=2; y'(0)=7

y¥—y=0 |

y(0)=5 y'(0)=3; y"(0)=y"(0)=0

7. Kpuas npoxonut yepe3 Touky A(2, -1) u yriaoBoit kodpduiimeHt

5. Pemuts 3amauy Komm:

6. Pemmuts 3amauy Komm:

KacaTeJIbHOH B JIF000M €€ TOUKE MPOIMOPIIMOHAJICH KBaIpaTy OPAUHATHI
TOYKU KacaHusl ¢ Ko3hPuimeHToM nponopuroHaibHocTH 3. Haiitu
YPaBHEHHUE KPUBOM.

IIpuMepHBbIH BapUAaHT padoThI IKCIPECC-KOHTPOIb «/[BOHHON MHTErpa»

1. Bsluucnure miomaab GUrypsl, orpaHuuYeHHON
IMHAAME Y= 4x; X +y = 3; y = 0; (y >0).



2
2-X

0
2. V3MeHUuTh NOpSAA0K HHTETPUPOBAHUS _[dx j f(x,y)dy.

-1 -X

3. Bwruucouth ”x(y+5)dxdy; D:y=x+5Xx+y+5=0,x<0.
D

IIpumepHBIA BapUAHT PadoThl IKCIPECC-KOHTPOJIb « TpoiiHoii MHTErpan)
1. Beruaucauth 00bEM TEIa, OTPAHUYEHHOTO TOBEPXHOCTSIMHU:
z=x*+y% x+y=1 x>0, y>0; z>0.

2. BbIUMCIUTE III(XZ +27%)dxdydz, V:y=2, x*+z°=2y.
\%

3. PaccTaBuTh npeaensl MHTETPUPOBAHUS B TPOHHOM HHTETpae
”ff(x, y,z)dxdydz , ecan O6HaCTBV:y=2X,y=2,ZZO,Z=2'\/;.
\
Kpurepuu oueHku (IMCbMEHHBINA 0TBET)

100-86 OGamioB - eciaM OTBET IMOKa3bIBaeT TIyOOKOE M CHUCTEMaTUYECKOe
3HaHUE BCETO IPOTPaMMHOI0 MaTepuana WU CTPYKTYpPbl KOHKPETHOIO BOIPOca, a
TaKX€ OCHOBHOI'O COJEP’KaHUS W HOBALMW JIEKHIMOHHOTO Kypca IO CPABHEHHUIO C
yueOHoOW nureparypoil. CTyIEHT IEMOHCTPUPYET OTYETIIMBOE M CBOOOIHOE
BJIAJCHUE KOHIIENTYaJbHO-TIOHATHUMHBIM aIlapaTOM, HAYyYHbIM S3BIKOM U
TEPMUHOJIOTUEN
COOTBETCTBYIOILIE HAyyHOHM oOnacTh. 3HAHWE OCHOBHOW JIMTEpPAaTypbl H
3HAKOMCTBO C JOIOJHUTEIBHO PEKOMEHAOBAaHHOM mauTepatypou. Jlornuecku
KOPPEKTHOE U yOeUTENbHOE U3JI0KEHHUE OTBETA.

85-76 - OamnoB - 3HAHHWE Y3JOBBIX MPOOJIEM MPOTPaAaMMBbl M OCHOBHOTO
COJIEpKaHMS JIEKIIMOHHOI'O Kypca; YMEHHE II0JIb30BaThCsl KOHIIENTYaJbHO
NOHATUHWHBIM alnapaToM B MPOLECCE aHajdn3a OCHOBHBIX MPOOJEM B paMKax
JJAaHHOW TEMbl; 3HAHWE BaXXHEUIIUX pabOT U3 CIHUCKA PEKOMEHOBAHHOU
JUTEPATYpel. B 1EenoM JIOTMYecKH KOPPEKTHOE, HO HE BcCerja TOYHOE U
apryMEHTHUPOBAHHOE U3JIOKEHUE OTBETA.

75-61 - Oamn - QparmeHTapHbIC, MOBEPXHOCTHBIC 3HAHUS BaKHEUIIHX
pa3zenoB MpOrpaMMbl M COJAEpXkKAHUSA JIEKUMOHHOTO Kypca; 3aTpyJHEHHs C
UCIIOJIb30BAaHUEM HAYYHO-MIOHATUMHOIO anmnapara M TEPMUHOJOTHUU Yy4eOHOM
JUCUUIUIMHBL, HENOJHOE 3HAaKOMCTBO C PEKOMEHJIOBAaHHON JIMTEpaTypoOMu;

YaCTUYHBIC 3aTPyAHCHHUSA C BBIIOJHCHUEM IIPEAYCMOTPCHHBIX HpOI‘p&MMOfI



3aJlaHul; CTPEMJICHUE JIOTUYECKH OMPENETICHHO M TIOCIEOBATEIIBHO H3JIOKHUTh
OTBET.

60-50 OamyoB - He3HaHME, JIMOO OTPHIBOUHOE IMPEJCTABICHUE O JaHHOM
mpo0iemMe B paMKax ydeOHO-MPOTPaMMHOTO MaTepHaia, HEYyMEHHE HCIIOIh30BaTh
MOHSATUHHBIN anmapar; OTCYTCTBHE JIOTUYECKON CBSI3U B OTBETE.

Oto cootrBerctByeT: 100-86 OamnmoB — «oTIMyHO», 85-76 OamwioB —
«xoporioy, 75-61 06amIoB — «yIOBIETBOPUTEIHLHO», HE Oonee 60 OammoB —

«HCYOOBJICTBOPUTCIIBHO).



