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I. PaGouas mporpaMmma nepecMoTpeHa Ha 3acelaHUH Kadeaphl:

IIpotokomn oT « » 20 1. Ne

3aBenyrouuii kadenpoi

11. PaGouasi nporpaMMa nepecMOTpeHa HA 3aceAaHMH Kadeapsl:

IIpotokomn oT « » 200 1. Ne

3aBenyroniwii kKadeapoi



AHHOTANUSA IUCHHUITJIMHBI
«MaTteMaTuKa

Pabouast nmporpamMma y4eOHOM NUCHMIUIMHBI pazpaboTaHa Ui CTYJIEHTOB 1
Kypca, oOyuatomuxcsi o Hampasienuto 08.03.01 CrpoutenbcTBo, 1Mo npoduitto
«'UIpOTEXHUYECKOE CTPOUTENBCTBO» B  COOTBETCTBHE C  TpeOOBaHUSIMU
dbeneparbHOTO  TOCYIapCTBEHHOTO  00pa30BaTENIbHOIO  CTaHAApTa  BBICIIETO
oOpa3oBaHUs, YTBEPKIACHHOTO MPUKa30oM MUHHCTEPCTBA OOpa30BaHUS M HAyKH
P® ot 12.03.2015 Ne201.

Jucnuniauaa «MaremaTtrkay BXOOUT B cocTaB 0a3oBoi dacth bioka 1
Hucuumiunsl (Moaynu) yuebnoro miada (b1.5.9).

OO6mast TPyJOEMKOCTh OCBOEHHS JUCIHUIUIMHBI cocTaBisieTr 216 dvacoB, 6
3a4€THBIX €IMHUII. YYEOHBIM IJIAHOM TPEITyCMOTPEHBI JICKITMOHHBIC 3aHATUs (72
yaca), mpakTudyeckue 3anarus (72 yaca) U camocTostenbHas padoTa crynenra (72
yaca, B TOM yucie 54 yaca Ha sk3aMeHsbl). Jlucuuminaa peanusyercst Ha 1 Kypce B
1 u 2 cemectpax. Popma NPOMEKYTOUHOU ATTECTAUUN — IK3AMEHBI.

Heab0 ocBoeHUs JUCHMIUIMHBI «MaTeMaTtnka» SBISIETCA YCBOEHUE
MaTeMaTUYeCKUX METOJOB, AAIOIIUX BO3MOXHOCTb MOJIEIUPOBATH YCTPOMCTBA,
MPOIIECChl W SIBJICHUSI, BECTU PaCUE€Thl, MCIOJIb3ys MaTeMaTHYeCKUM ammapar,
UCXOJIsl U3 BRIOPAHHOTO CTYJIEHTOM HampaBJICHHs U Oyaylied NesTeIbHOCTH Kak
CIEIUAIIICTA.

3ajgauM JUCIUIINHEL:

- (QopMupoBaHHE YCTOWYMBBIX HABBHIKOB IO KOMIIETEHTHOCTHOMY HPHUMEHEHHIO
byHIaMEHTAJIbHBIX ~ TOJIOKEHUW MaTeMaTUKU TpPU  U3YyYEHUU JUCHMIUIUH
npodeccruoHanbHO HAMPaBICHHOCTH Pa3BUTHE JIOTUYECKOTO MBIIILICHUS;

- OBJIQJICHUE COBPEMEHHBIM MAaTEMAaTUYECKUM alapaTroM, HEOOXOIUMBIM s
U3Y4YCHHUS ECTECTBEHHOHAYYHBIX, OOIIENPOPECCHOHANBHBIX U  CIEHHUATBHBIX
JTVCLUILINH;

- OCBOCHHME METOJ0B MAaTEMAaTUUECKOTO MOJCITUPOBAHUS;

- OCBOCHHUC IIPUCMOB ITIOCTAaHOBKH N PCHICHUA MATCMATUYCCKUX 3a1a4.



JInst ycnemHoro u3y4eHus JUCUUIUIMHBL «MartemaTuka» y oOydarommxcs

JOJIDKHBI OBITh CCI)OpMI/IpOBaHBI ClIeaAyromue 3HaHusl, YMCHHA U BJIAACHUA:

HCTOYHHKaMH

BJIaACHUC

HaBbIKaMH

uH(popMaIu:

paboThl ¢ pa3’IMYHBIMU

KHHUT'aMH, y4eOHUKAMH,

CIIpaBOYHHUKAMH, I/IHTepHCT;

IIKOJIBI;

CITOCOOHOCTBH

3HAHUC OCHOBHOI'O KypCa MATCMATHUKHU Ha Oaze CpGI[H@fI

nNpeaACTaBLITb  ACKBATHYIO  HAYYHYIRO

KapTHMHy MHpa Ha OCHOBC 3HAaHHUA OCHOBHBIX MOJIOKECHUU U

3aKOHOB €CTCCTBCHHBIX HAYK;

IIOHUMATb CYIIHOCTb N COHOHUAJIBHYIO 3HAYHMMOCTDb CBOEM

Oynyiuei nmpodeccuu, NposIBISATh K HEM YCTOMUMBBIA HHTEPEC.

B pesynbrare

U3y4CHUS

JTAaHHOU

JUCHUIUIMHBL Y  OOy4YaroIuxcs

bopMuUpyrOTCS clieayronie oomenpodeccuoHanbHbIE KOMITCTCHITUH:

Kon n popmyimposka
KOMIICTCHIIUH

Jtanbl GOpMHPOBAHUA KOMIIETEHIIMHU

(OIIK-1)
CITOCOOHOCTH MCIIOIB30BaTh
OCHOBHBIE 3aKOHBI

OCHOBHBIC ITOHATHA U METOAbI MATPUYIHOI'O
HUCUYHCJICHUSA, TCOPUU OHpeHGHHTGHGﬁ, METOABI
peUICHUs CUCTEM;

3HAET

€CTECTBEHHOHAYYHBIX OCHOBHBIE TIOHATHS M METOAbI BHLIYMCIICHHS
JIMCIMIUTAH B TPEJIEIIOB, HaXOKIEHHS IIPOU3BOIHBIX,
poeCCHOHATBHOM BBIUMCIICHUS. HHTETPAIOB
ACATCIBHOCTH, TPUMCHATH IPUMEHSTH MaTeMaTHYECKUE METOJbI JINHEHHOM
MCTOZBI MATCMATHIECKOT'O yMeeT anrebpbsl M MaTEMAaTHYECKOTO aHajaM3a JUIs
aHajan3a 1 MaTeCMaTHICeCKoro pEIIEHHUs TUIIOBBIX MPO(PECCHOHATBHBIX 3a1aY
(KOMITBIOTEPHOTO)

MareMaTHYeCKUMH  METOIaMH pelienus
MOJIEJIMPOBaHMS,

€CTECTBEHHOHAYYHBIX 3a/1a4
TEOPETUYECKOTO U BIIAZEET
SKCIIEPUMEHTAILHOTO
UCClieJOBaHMS

OCHOBHBIE  DJIEMEHTHI ~ BEKTOPHOM  aireopsl,

. KOMIUICKCHBIE ~ YWCJa, OCHOBHBIE  METOJBI
(OIIK-2) 3HaeT y ’ A
CHOCOGHOCTE BLISBISTE AHAIMTHYECKON TEOMETPUHU, METOMIbI PEIICHUS
€CTECTBEHHOHAYUHYIO g epeHIaIbHbIX ypaBHEHUN
CYIIHOCTB ITPOOIIEM, UCIIOJIb30BAaTh MATEMATHYECKYIO JIOTHKY ISt
BO3HUKAIOLIMX B XOJI€E (GOpMHUPOBAHUS CYXKIEHUI 10
npogeccuoHaTbHON cer npodecCOHATIBLHBIM MpodiieMaMm;
JEATENLHOCTH, IPUBJIEKATH IS ™ IPUMEHATh  AHAIMTHYECKYIO TE€OMETPHIO U
UX pemeHus HPU3NKo- Teopuio  AH(MPEPEHIIMATBLHOI0 HCUYHMCIICHHS B
MareMaTHYECKHii anmapar npo(eCCUOHATBHBIX 3a1auax
BJIAJIEET | METOAAMHM IIOCTPOEHHS IPOCTENIINX




MaTeMaTHYEeCKUX MOJIeJIeH THITOBBIX
po(hecCHOHANBHBIX 3a]1a4;

METOIaMU aHaJM3a cofiepKaTeIbHOM
HHTCPpHPCTALINHA MMOJYUCHHBIX PE3YJILTATOB

st hbopMupoBaHUs BBIIECYKA3aHHBIX KOMIIETEHIIMNA B paMKaxX JUCIUILIAHBI
«Marematrkay MPUMEHSIOTCS CIEAYIOIINEe METOABl aKTUBHOTO/ WHTEPAKTUBHOTO
oOyueHus: Jekuus-oecena, JeKIus-mpecc-KoH(EpeHIMs, COCTABIIEHUE NHTEIICKT-
KapThl, TPYIIOBas KOHCYJbTAIUs, <«aBTOOyCHas OCTaHOBKa», O0O0y4aromui

CaMOKOHTPOJIb.

I. CTPYKTYPA U COJEPKAHUE TEOPETUYECKOMN YACTH
KYPCA

Ilepsoiii cemectp (38/4 uac.)
Pasznea |. BekTopHasi u iuHeiiHas ajareopa (12 gac.)

Tema 1. Onpenenurenu (2 yac.)

Onpenenutens. [lopanok  ompenenutens. (CBolcTBa  ONpeNeIUTEINEH.
Briuncnenue onpenenureneit 2-ro 1 3-ro nopsaka. MuHopsl. JlonoJIHUTENbHbBIE
MUHOPBI. AlreOpandeckue TOTMoJHEeHus. Pa3nokeHne onpeaenuTes Mo CTPOKe U
CTOJIOITY.

Tema 2. MaTpuusl (2 yac.)

Matpunpl. Knaccudukanus matpuil. JInHelHbIe onepanuyu HajJ MaTPHUIIAMH,
UX  cBoiicTBa. JIMHeWHass  3aBUCMMOCTh W HE3aBUCHUMOCTH  MaTpHIL.
TpancnonupoBanne  matpul.  [lpomsBenenue  marpuil.  DJIEMEHTapHbIE
npeoOpa3oBanus Haa wMatpurmamu. OOpatHas wmatpuma. HeoOxomumoe wu
JIOCTAaTOYHOE YCJIIOBHE CYIIECTBOBaHUSI 0OpaTHOM MaTpulibl. [IpaBuiio HaXoxaeHHUs
oOpaTHoO# Matpuiiel. Panr matpuiiel. Metos Hysell ¥ eIUHUIl HAXOXKICHUS paHTa
MaTpuipl. MeToa OKauMIISFOIMX MUHOPOB HAXO0XKICHUS PAHTa MATPHULIBL.

Tema 3. CucreMbl JJUHEHHBIX ajiredpanvyecKux ypaBHeHni (2 yac.)

Cucrembl TUHEHHBIX anreOpanmdeckux ypaBHeHuid. Knaccudukanus cucrem
JMHEHHBIX alreOpanyeckux ypaBHEHWI. MaTpuyHasi 3aluCh CHUCTEM JIMHEHHBIX

anreOpanyeckux ypaBHeHUH. COBMECTHOCTh CUCTEM JIMHEUHBIX alreOpanyecKux



ypaBHeHuil. Teopema Kponekepa-Kanemm. Meron Kpamepa peuieHuss cuctemsl
JMHENHBIX aNreOpandyecKux ypaBHEHUH. MaTpUUHBIA METOJ PEIICHHUS CUCTEMBI
JUHENHBIX anreOpandeckux ypaBHeHuil. Merox [laycca pemieHust CHUCTEMBI
JUHEHHBIX anreOpauvyeckux YypaBHEHHUW. PellleHne OZHOPOIHBIX CHUCTEM
JMHENHBIX anre0pandyecKux ypaBHEHUH.

Tema 4. JIuneiinble onepanuu HaJ BeKTopaMu. JInHeliHAsi 3aBUCHUMOCTh
U He3aBHCUMOCTb BeKTOpoB. ba3uc. (2 yac.)

Bexkropsl. Knaccudukaius BektopoB. JIuHelHbIE onepaluyd HaJi BEKTOpaMH,
MX CBOMCTBA. JIMHENHAs 3aBUCUMOCTb W HE3aBUCMMOCTH BEKTOpPOB. ba3uc Ha
mIockoctu. baszuc B mpoctpancTBe. [lekapTroBa cucrtema kKoopauHar. Paguyc-
BeKTOp TOuku. Koopaunatel Touku. [Ipoekumust BekTopa Ha OChb, €€ CBOMCTBA.
Koopaunatel BekTOpa. Hampapmismomme KOCHMHYCHlI BekTopa. JlnmHa BekTtopa B
KoopaunHaTtax. KoopauHartsl TOUKH, AENSALIENA OTPE30K B 38 JaHHOM OTHOLICHHH.

Tema 5. CkansipHoe, BeKTOpPHOe, CMEIIIAHHOE NMPOU3BeleHHe BEKTOPOB. (4
qac.)

CkansgpHoe NTpPOU3BEJACHUE BEKTOPOB, €ro CBOWCTBA. DU3MUECKHIl CMBICI
CKQJISIPHOTO TIPOU3BEJECHHS BEKTOPOB. BBIpakeHUE CKAISPHOTO MPOU3BEACHUA
BEKTOPOB 4€pe3 KOOPAWHATHI COMHOXHTesne. OpueHTalusi TPOMKHA BEKTOPOB.
BekropHoe mnpou3BeeHUE BEKTOPOB, €r0 CBOMCTBA. ['€OMETPUUYECKHN CMBICI
BEKTOPHOTO  NPOU3BEJACHUS BEKTOPOB. DU3MYECKUH CMBICA BEKTOPHOTO
MIPOU3BEICHUSI BEKTOPOB. BhIpakeHNE BEKTOPHOTO MPOU3BEACHUS BEKTOPOB Uepe3
KOOPAUHATBI COMHOXHTENEN. CMEIIaHHOE MPOU3BEICHHE BEKTOPOB, €TI0 CBOMCTBA.
['eoMeTprUUeCcKHUil CMBICT CMEIIAHHOTO TMPOU3BEICHUS BEKTOPOB. BbIpakeHue
CMEIIAHHOTO MPOU3BEAECHUS BEKTOPOB YEPE3 KOOPAUHATHI COMHOKHUTENEH.

Paznen Il. Anaautuueckasi reomerpusi(10 uac.)

Tema 6. IIpsimasi Ha MJIOCKOCTH. (2 yac.)

OO0miee ypaBHEHUE TPSIMON Ha TJIOCKOCTHU. Y PaBHEHUE NPSIMOM B OTpe3Kax.
Kanonnueckoe ypaBHeHue npsiMoid Ha 1iockocT. [lapameTpuueckoe ypaBHEHHE
IIPSIMOM HA TIOCKOCTH. BEKTOpHOE ypaBHEHHE NIPSMON HA MIJIOCKOCTHU. Y PaBHEHHUE

NPSIMOM HA TUIOCKOCTH, TMPOXOISIIEH Yepe3 [BE 3aJaHHBIE TOUKHA. YPABHEHUE



IpPSAMOM Ha TUIOCKOCTH MO TOYKE M BEKTOPY HOPMAJIM. YPAaBHEHHE MNPSMOU Ha
IJIOCKOCTA C YTJOBBIM KO3(uuumentom. HopmaiibHOE ypaBHEHHE MNpSIMOW Ha
IJIOCKOCTH. PaccTosiHue OT TOYKM A0 MPSIMOM HA IUIOCKOCTU. YTOI MEXIY ABYMs
IPSAMBIMH Ha IIOCKOCTHU. Y CJIIOBHS MAPAJUIEIIbBHOCTH U MEPIIEHANKYISIPHOCTH JBYX
MPSIMBIX Ha TJIOCKOCTH.

Tema 7. ILlimockocTsb. (2 yac.)

[Tnockocts. OOmee ypaBHEHHE MJIOCKOCTH. HemonHble ypaBHEHUs
wiockoctd.  MccienoBanue o0O0OIIEro ypaBHEHHSA. YpaBHEHUE IUIOCKOCTH B
OTpe3Kax. YPaBHEHUE IUIOCKOCTH, MPOXOASAIIEH 4Yepe3 TPU 3aJaHHBIE TOYKH.
YpaBHEHME TUIOCKOCTH 1O IBYM TOYKAM U BEKTOPY, KOJUIMHEAPHOMY IIJIOCKOCTH.
YpaBHEHHE IJIOCKOCTH IO TOYKE U JABYM BEKTOpPAM, KOJUIMHEAPHBIM ILUIOCKOCTH.
VYpaBHEHUE IUIOCKOCTH MO TOYKE M BEKTOPY HOpManu. HopmaneHOoe ypaBHEHmHe
IUIOCKOCTU. PaccrosHMe OT TOYKM [0 IUIOCKOCTH. YTOI MEXAY AByMs
IUIOCKOCTSIMU.  YCJIOBUS IAPAJUICIBHOCTH W INEPHEHIAUKYISIPHOCTA  JBYX
IIJIOCKOCTEM.

Tema 8. IIpsamas B npocTtpancTBe. B3aumHoe pacnmosioxkeHue npsMoi u
IJIOCKOCTH. (2 yac.)

[Ipamags B mpocrpancTBe. Ilapamerpuueckoe ypaBHEHHE TIIPSAMOM B
npoctpaHcTBe. KaHOHMYECKOE ypaBHEHHE MPSIMOM B MPOCTPAHCTBE. Y PaBHECHHUE
OpsIMOMl B MPOCTPAHCTBE, MPOXOAsAlIeH uepe3 ABe Touku. OOIiee ypaBHEHUE
MPSIMOM B MPOCTPAHCTBE. PaccTOsIHUE OT TOUKHU 10 NPSIMOW B IPOCTPAHCTBE. YTOJ
MEXIy JABYMS TMpPAMBIMHU B IPOCTPAHCTBE. YCIOBHS NApaUICIbBHOCTH H
MEPICHANKYJIAPHOCTH JBYX MPAMBIX B MPOCTPAHCTBE. YTONI MEXAY MOPSIMOW H
IUIOCKOCTRIO. Y CJIOBHS MapajuICIbHOCTH W NEPHECHAMKYISPHOCTH NOPSIMOM U
IIJIOCKOCTH.

Tema 9. KpuBble BTOporo nopsiaka. (2 uac.)

Oxpyxnoctb. Dmmwurnc. ['unepbomna. [Tapadbona. OnTudeckue cBOMCTBA
KpUBBIX BTOpOro nopsaka. [locrpoenue nununii. [lonsipras cucrema KoopauHar.

Tema 10. [loBepxHOCTH BTOPOT0 NOPAAKA. (2 4ac.)

Kanonunueckne ypaBHEHUSI TOBEPXHOCTEN. METOL OPTOTOHATIBHBIX CEUEHUM.



Paznen |l1l. BBenenne B maremaTuuecknii anaaus. Auddepenunansbnoe
ucyuciaeHue GyHKUUM oJHOM nepemenHou (14 yac.)

Tema 11. IlocaenoBarenabHocTh. Ilpeaen mociaenoBaTeIbHOCTH.
®Oyuxuus. lpeaen pynkuum (2 yac.)

AOcomoTHas BEIUYMHA JIEHCTBUTENIBHOTO 4Hcia. OKpecTHOCTh TOYKH,
uHTepBan, otpe3ok. IlocienoBarensHocTh. Ilpenmen  mocienoBaTeIbHOCTH.
[Monsitue Ppynkuuu oxHoi nepemenHoil. OcHoBHBIE cBoiicTBa. [Ipenen GpyHKImH.
OAHOCTOPOHHUE IIPENEIIBI.

Tema 12. beckoHedyHO MaJjible W 0eCKOHe4YHO OoJblIMe (GyHKUMH.
HenpepbiBHOCTH pyHKIIUM (2 Yac.)

3ameuaTenbHble mpeaenbl. beckoHedyHO Manble M OECKOHEYHO OoJbllne
¢bynkuuu.  CpaBHeHue  OeckOHEYHO  ManbiX. (OCHOBHBIE  SKBUBAJIECHTHI.
HenpeprsiBHocTh GyHkimu. CBoiicTBa HenmpepbIBHbIX (pyHKkImil. Touku paspbiBa,
UX KlacCU(pUKaIIUS.

Tema 13. IIpousBogHasi pyHKUUM OJHOM nepeMeHHOoi (4 yac.)

[Ipon3BoaHAs, €€ TNeOMETPUYECKUHM U MEXaHMYECKUM CMBICI. YPaBHEHUS
KacaTeJbHOM M HOpMaliid K Iulockod KpuBoH. IlpaBuna auddepeHmpoBanus.
HNuddepenumpoBanue crnoxaor ¢Gynkuun. Juddepennupoanre GyHKINA,
3aJIaHHBIX [TApPaMETPUYECKU U HESIBHO.

Huddepenunan ¢GyHKIMM, €ro TreOMETPUYECKHM CMBICH, CBOWCTBA.
OcHoBHble TeopeMbl auddepeHunansbHoro ucuuciaeHus (Pepma, Poms,
Jlarpamxa, Komm). IIpaBuno Jlonutansa. IlpouwsBomubie u auddepeHiyans
BBICIIMX MOPSJIKOB.

Tema 14. HccaenoBanue (GyHKUHUM OJHOW IEPeMEHHOH € IMOMOIIbIO
AU pepeHIHaTbHOr0 ucuncjaeHus (4 yac.)

YetHOCTh U HEUETHOCTHh (DyHKUMHU. Bo3pacrtanue u yObIBaHuE (PYHKIHMH Ha
UHTEpBaie. OKCTpeMyM (yHKIMU oOAHOW mepeMeHHoW. HawuOonbmee u
HaMMEHbIIee 3HAYEHUS (PYHKIMU Ha MPOMEXKYTKE. BBIMTYKIIOCTh M BOTHYTOCTb.
Touku mepernba kpuBod. AcumnTorel. OOmas cxema uccieqoBaHUS (YHKIIAN

OJHOW MEPEMEHHOM.



Tema 15. O0630pHoe 3ansATHE (2 Yac.)

Bropoii cemectp (36/4 uac.)

Pasnen |. /InddepenumnannbHoe wucuncjieHne QYHKIHU HECKOJbKHX
nepeMeHHbIX (4 4yac)

Tema 1. @yHKUUM HeCKOJbKHMX mepeMeHHbIX. uddepeHuupoBanue
(GyHKIUM HECKOJBKHUX MePeMEeHHBIX (2 Jac.)

[lonsiTue (QyHKIMM HECKOJBKUX MEPEMEHHBIX, OO0JIaCTh OMpEICIICHUS .
[lonsitue mnpenena (QyHKIUMM JBYX TIEpEMEHHbIX. YacTHblE MPOU3BOAHBIE U
yacTHele JudPepeHnranbl  (QYHKIUA HECKOJbKUX MepeMeHHbIX. [lomaHbii
mupdepenuran (QyHKIMM HECKOJbKHX MEPEMEHHbIX. ['€OMETpUYECKUH CMBICH
YACTHBIX MPOM3BOJAHBIX M MOJHOro AuddepeHunana. YactHble NPOU3BOIAHBIE
BBICIIMX MOPSIJIKOB.

Tema 2. UccienoBanue (pyHKIIMHU ABYX MepeMEeHHBIX (2 4ac.)

KacarenbHast MI0CKOCTh U HOpMallb K MOBEPXHOCTU. DKCTPEMYM (PYHKIUU
JBYX NepeMeHHbIX. Hanboubliiee 1 HauMeHblee 3Ha4eHHe PYHKIUU HECKOJIbKHX
IIEPEMEHHBIX B 3aMKHYTOW 00JIaCTH.

Paznea |l. UnTterpupoBanue. Kommiekcubie yncia (10 gac)

Tema 3. Heonpenenenublii mHTErpadl. (2 4ac.)

[lepBooOpasnas ¢ynkuus. OmnpeneneHue HEONPESIEHHOT0 HHTErpaa.
Teopema 0  CylIeCTBOBaHMM  HeompeneneHHoro  uHrerpana.  (CBolicTBa
HEOIpe/IeJIeHHOro HHTerpana. TaOnuuHble uHTErpaisl. MHTerpupoBaHue ¢
MOMOILBIO TAOIHIIBI.

Tema 4. HemocpeacrBeHHOe MHTerpupoBaHue (2 4ac.)

CBenenue wuHTerpana K TabmuyHomy. Ilpocteifiine wuHTErpangsl  OT
TpUroHomeTpuueckux ¢GyHkuuid. HWHTerpupoBanue QyHKIUN, COAEpKALIUX
KBaJIPaTHBIN TpEXWIEH. 3aMEeHa IEPEMEHHOMN B HEONPEAEICHHOM UHTETpaIe.

Tema 5. Metoasl uHTerpuposanus (4 yac.)

@dopMylia HHTErpUpPOBAaHUSA MO YacTaM. HWHTerpupoBaHHEe MO YacTsM.

NuterpupoBanue JIPOOHO-paITMOHATBHBIX GyHKIINH. NuterpupoBanue



UppalMOHANBHBIX (QYHKIMH. WHTErpupoBaHWE TPUTOHOMETPUYECKUX (DYHKIIMIA.
VYHuBepcanbHas 0JICTaHOBKA.

Tema 6. KommiekcHble yncia. (2 gac.)

AnreOpaunyeckasi, TPHrOHOMETPUYECKAs, TOKa3aTeNbHast (POPMBI 3aIUCH
KOMIIJIEKCHBIX 4ncell. JelicTBHsI ¢ KOMIUIEKCHBIMU yucinaMmu. ['eomerpryeckoe
n300pakeHNE KOMIUIEKCHBIX YMCEN U AEUCTBUNA C HUMM.

Pazpnen I11. Indpepenunanbuvie ypapuenus (10 gac)

Tema 7. OObikHOBeHHbIe AH(pPepeHIHATbHbIC YPABHEHUSI NEPBOro
nopsiaka (4 gac.)

Huddepenunansupie ypaBHeHus. Bunbl nud@epeHnnanbHbIX ypaBHEHUU.
[Topsnok nuddepeHnuanbHbIX ypaBHeHn. YacTHoe u oOmee pemieHue. YacTHbIi
u o0t unterpan. IlocranoBka 3anaun Komm. Juddepenimanbubie ypaBHEHUS
IEPBOrO TMOpSAAKAa C pa3leleHHbIMU  nepeMeHHbIMU. JluddepeHunanbHbe
YPaBHEHUS IEPBOTO IOPSAKA C PA3ACIIOIMMMUCS NepeMeHHBIMU. OIHOPOAHBIE
muddepeHranbHble ypaBHEHUS NIEPBOTO NopsiJIKa. JIuneitnbie
nudepeHnraabHble ypaBHEHUS IEPBOTO Mopsiika. YpaBHeHue bepHymu.

Tema 8. OObikHOBeHHBbIe aU(PPepeHIUATBbHbIE YPABHEHUS BbICHIUX
NMOPSAKOB, T0NyCKAIOIIMe MOHUKEHHUs MopsaKa (2 yac.)

Hudbdepennmansupie  ypaBHEHHUS BBICIIUX MOpsaAKoB. OOIiee perieHue
muddepeHnnanbHbIX ypaBHEHUN BbICIIUX NopsAakoB. IlocranoBka 3amaun Ko
st quddepeHIuanbHbIX YpaBHEHUN BBICIIUX TOpsiAkoB. JuddepenimaibHbie
YPaBHEHHUS, TOIYCKAIOIINE TOHMKCHUS TIOPSAIKA.

Tema 9. JIuneiinbie U PepeHIHATbHbIC YPABHEHHS BbICIIMX MOPSAAKOB
(4 gac.)

Jluneitnpie ogHOpOAHBIE NU(PEepeHIIMaIbHbIE YPABHEHUS BBICIIUX MOPSIIKOB
C TOCTOSIHHBIMU Kod(pdurumentamu. CTpyKTypa OOIIEro peueHus: JIUHEHHOTO
OJHOpPONHOTO AU PepeHIuanbHOr0  ypaBHEHHUS  BBICIIEIO  MOpsAIKa ¢
NOCTOSHHBIMU  KO3pduunentamu. Pemenue 3amaum  Komm.  Jluneiinsie
HEOJHOpoAHble  TuddepeHInanbHble  ypaBHEHUS  BBICIIUX  MOPSAIKOB  C

NOCTOSHHBIMU KO3 duunentamu. CTpykTypa OOLIEro peumeHus JUHEHHOro



HEOJHOPOJHOTO  AU((epeHInanbHOr0  ypaBHEHHMsI  BBICIIETO  MOpSAOKAa €
NOCTOSIHHBIMU KO3 duumeHtaMu. Metos moadopa 4acTHOTO PEIICHHS TUHEHHOTO
HEOJHOPOIHOTO  AuddepeHIInaIbHOTO  ypaBHEHHs]  BBICIIETO  TOpSIKAa ¢
NOCTOSSHHBIMU  KO3((uIIMeHTaMl 1O BHUIYy MpaBod dYacTh. MeTon Bapuauuu
MPOU3BOJIBHBIX MOCTOSHHBIX. CucTeMbl AUddepeHIInaIbHbIX YPABHEHHM.

Pasznen IV. Kparnbie unrerpaJsi (12 yac.)

Tema 10. Onpeaesennblii uHTErpaJ (4 yac.)

OnpeneneHHplil MHTErpal U €ro cBoMcTBa. HVHTErpan ¢ mnepeMEeHHBIM
BepxHUM npenenom. Gopmyna HetoTona-Jlelibnuna. Berurcienue onpeneaeHHOro
WMHTETpaja METOJAOM 3aMEHbl IIEPEMEHHBIX. DBpIUKMCIIEHHE ONPENEIEHHOIO
MHTErpajga METOJ0M HMHTETPUPOBAHMA 110 4aCTIAM. ['eoMeTpuyecKkue NpuioKeHus
onpenesnéHHOro nHTerpana. Gru3sndyeckre NpUIIoKEHUS ONPEAEICHHOTO UHTErpaa.

Tema 11. HecoOcTBeHHBINH MHTErpaJ (2 yac.)

HecoOcTBeHHble nHTEerpanbsl nepsoro. HecoOcTBeHHbIE MHTErpajibl BTOPOTO
pona. UccnenoBanrie HECOOCTBEHHBIX MHTETPAJIOB.

Tema 12. /IBoiinble HHTErpaibl (2 yac.)

JBoriHOM wuHTerpan. Ero cBoiicTBa. BbeluncieHne ABOWHOIO HWHTETpasia B
MPSMOYTOJIbHOW  JIEKApTOBOM CHUCTEME KOOpAMHAT. BpluncieHne IBOMHOIO
UHTErpaja B IOJSIPHOW CHUCTEME KOOpAMHAT. ['eoMeTrpuyeckue IpuioKeHUs
JIBOMHOTO HHTErpayia: BBIYHMCICHHUE IUIONIaJed MIOCKUX (uUryp, o0ObeMOB Tedl.
@usznueckue NPWIOKEHUS  JBOMHOIO  HMHTErpaja:  BBIYMCIEHHE  Macchl,
CTaTUYECKUX MOMEHTOB, MOMEHTOB HWHEPUMH M KOOPJIMHAT ILIEHTpa Macc
MaTEPUAITbHOU TIJIACTUHBI.

Tema 13. Tpoiinbie nHTErpaJsbI (2 yac.)

TponHou wuHTerpan. Ero csoicTBa. BelunciieHue TpOMHOrO HWHTErpajga B
IPSAMOYTOJIBHOM JEKAPTOBOM CHCTEME KOOPAMHAT. BpluncieHne TpOMHOTO
VMHTETpAJIa B LWIMHJIPUYECKOM CUCTEME KOOpAMHAT. BpuMCiIeHHE TPOMHOIO
uHTEerpaiga B chepuueckoil cucrteMe koopauHar. ['eomerpuueckue u puznueckue
IPUIIOKEHUST TPOMHOIO MHTErpaa: BhIYUCICHHE 00bEMOB Tell, MacChl, MOMEHTOB

WHEPIMHU ¥ KOOPAMHAT LIEHTPa Macc Tela.



O030pHoe 3ans1THE (2 Yac.)

CTPYKTYPA U COJEP)KAHUE NPAKTUYECKON YACTHU
KYPCA
IIpakTuyeckue 3ansaTus (36/10 gac.)

IlepBbI1i cemecTp

Pasznen |. BekTopHasi u iuHeiliHasi aareopa (12 yac.)

3anarue 1. Onpenennrenu. Boruncienne onpenenuresei. (2 yac.)

1.
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Brluncnienue onpenenuTeneii BToporo nopsijaka.

Brrunciienne onpenenuTeneil TpeThero nopsaKa.

CBolicTBa OIpEICIUTEIICH.

Paznoxenue onpenenurenei.

MuHnop.

JIOTIOTHUTENIBHBIN MUHOP.

AnreOpandeckoe JTOMOJIHEHHUE.

Meton noHnxeHus nopsiaka (pas3inoxkeHus: ONpeeaUuTelNs M0 KaKoi-muoo
CTPOKE HJIH CTOJIOITY).

Metoa noHUXeHUs MOopsAJiKa C MpPeABAPUTEILHBIM MOJTYUYEHUEM HYJIeH B

CTPOKE WJIM CTOJIONE.

10. MeToxa npuUBeACHUS ONIPEACIUTEIS K TPEYTOJIbHOMY BHUY.

3ansaTue 2. Marpuubl. OCHOBHbIE NOHATHUS U OINPeEACJICHUs, eHCTBUA

HajJ matpunamu. O0paTHast maTpuna. Panr Marpuusl. (2 4ac.)
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DnemMeHThI (KOMITOHEHThI) MAaTPHUIIBI.
PazmepHOCTh MaTpHILbI.
Knaccuduxarus matpwuil.

Cymma MaTpuil.

[IpousBeaeHne MaTPUIIbI U YHCIIA.
TpaHCIOHUPOBAHUE MATPHUIIBI.
[IpousBeneHue MaTpuil.

OOpaTHas Matpuiia.

[TpaBuio HaxoXIeHUsT 0OPAaTHON MaTPHUIIBI.



10.
11.
12.
13.

o g bk~ w

CBoiicTBa 0OpaTHON MaTPUIIBL.
Penrenre MaTpU4HBIX ypaBHEHUN.
Panr maTpuiibl.
Metoasl HaxoxJeHusi panra matpuubl (Meron Hynel u enunul] 1 Meton
OKaNMJISIFOILIMX MUHOPOB).
3ansaTue 3. CucTreMbl JIMUHEHHBIX ajiredpandyecKuX ypaBHeHHii. (2 yac.)
OCHOBHBIE MTOHATUS CUCTEMBI JINHEWHBIX alIreOpandecKux ypaBHEHUN.
2. UccnepoBanne CUCTEMBbl JIMHEHHBIX alreOpandecKux YypaBHEHHM Ha
COBMECTHOCTb.
®opmynsl Kpamepa.
Marpu4HbIi METOL.
Merop I'aycca.
Pemenue cucreM 0qHOPOAHBIX YPAaBHEHUM.

3ansatue 4. Bektopbl. JIuHeliHble omepanuu Haja BekTopamu. basmc.

JlekapToBa cucTeMa KOOpAMHAT. (2 yac).
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[TocTpoenune MMHEHHONW KOMOMHAIIMU BEKTOPOB Ha MIOCKOCTH.
JInnerHas 3aBUCUMOCTDh U HE3aBUCUMOCTh BEKTOPOB

BripakeHre BeKTOpa yepe3 JIMHEHHYI0 KOMOUHAIIUIO IPYTHUX BEKTOPOB
Paznoxenue Bekropa 1o 6asucy

JIeliCTBHS ¢ BEKTOPaMH B KOOPJIMHATHOM MPEJICTABICHUN
Koopannatel Touku

JInuHa BeKTOpa B KOOpAMHATAX

KoopannaTel TOUKH, JETAIIEH OTPE30K B 3aJaHHOM OTHOILLICHUU
OpToroHanbpHas MPOEKIIUSI BEKTOPA Ha OCh

3ansaTue 5-6. CkajsipHoe, BEKTOPHOe W CMEIIAHHOE IPOU3BEICHUS

BEKTOPOB. (4 yac.)

1.
2.
3.

CkansipHoe Npou3Be/ICHUE BEKTOPOB, CBOMCTBA.
['eomeTprUeCcKrii CMBICIT CKISIPHOTO MPOU3BEICHUSI BEKTOPOB.

OU3NYECKUN CMBICI CKAJISIPHOTO MTPOU3BEICHUS BEKTOPOB.
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10.
11.
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4. BpIpaxeHue CKaJISIPHOTO MPOU3BEICHHUS BEKTOPOB uepe3 KOOPJUHATHI
COMHOKHTEJEH.
[IpaBas u JieBast TPOUKH BEKTOPOB.
BekTopHoe npou3BeaeHUE BEKTOPOB, CBOMCTBA.
['eomeTprUUeCKHl CMBICI BEKTOPHOI'O IIPOU3BEAEHUS BEKTOPOB.
PU3NYECKUN CMBICI BEKTOPHOTO IPOU3BEIECHUS BEKTOPOB.
9. BrlpaxeHHE BEKTOPHOTO MPOU3BEICHUS BEKTOPOB HYepe3 KOOPAMHATHI
COMHOXUTEJEH.
CmenieHHOe TPOU3BEACHUE BEKTOPOB.
['eoMeTprUUECKHl CMBICT CMEIIAHHOTO IPOU3BEAEHUS BEKTOPOB.
12.BrIpakeHre CMEIIaHHOTO MTPOU3BECHUS Yepe3 KOOPANHATHI
COMHOXHUTEJIEH.
Pasznen |l. Anaautuueckasi reomerpus (10 yac.)
3ansitue 7. [IpssmMasi Ha MJIOCKOCTH. (2 4ac.)
HopMasibHBIN ¥ HaNPABJIAIOLIMNA BEKTOPHI IPSIMOU.
OO1ee ypaBHEHUE NPSIMO HA TIJIOCKOCTH.
HemnosiHble ypaBHEHMS IIPSMOU Ha IIJIOCKOCTH.
YpaBHeHHE IPSAMON Ha IIJIOCKOCTH B OTPE3KAX.
KanoHnueckoe ypaBHEHHE NPSIMOM HA TNIOCKOCTH.
Hampasnsromme KOCUHYCbI IPSMOIA.
[TapameTrprueckoe ypaBHEHUE MPSIMOM Ha INIOCKOCTH
[Tapamerpuueckoe ypaBHEHUE MPSAMOM Ha INIOCKOCTU
BekTopHOe ypaBHEHHE NPSMOW HA TIIIOCKOCTH
YpaBHEeHHE TPSAMON Ha IIJIOCKOCTH, IPOXOAIIEH YePe3 IBE 3aJaHHBIE TOUKH
YpaBHEeHHE IPSMON Ha TJIOCKOCTH MO TOYKE U BEKTOPY HOpMaJn
YpaBHEeHUE IPSIMOA Ha TIJIOCKOCTH € YTIIOBBIM KO3 PuUIimeHTOM
HopmanbHOE ypaBHEHUE NPSAMOM HA INIOCKOCTH
PaccrostHue oT TOUkM 10 TPAMOM HA TIJIOCKOCTH
Yron Mex1y AByMs IPSIMBIMU Ha IUIOCKOCTH

VYcnoBue napanienbHOCTH ABYX MPSIMBIX Ha TJIOCKOCTU



17. VYcnoBue neprneHIuKyIsIpHOCTH ABYX MPSAMBIX Ha MJIOCKOCTH
3ansarTue 8-9. ILiiockocTh M IpsiMasi B IpocTpaHcTBe. (4 yac.)
[I;mockocTh

HopmanpHbIi BEKTOP INIOCKOCTH

OO11ee ypaBHEHHUE MIIOCKOCTH

HenonHele ypaBHEHHUS IIIOCKOCTH

ypaBHCHI/IC IIJIOCKOCTH B OTPEC3KaX
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VYpaBHeHUE TIIOCKOCTH, TPOXOIAIIEH Yepe3 TP 3aJJaHHbIE TOYKU

7. YpaBHEHHE TUIOCKOCTH IO JIBYyM TOYKaM W BEKTOpPY, KOJUTMHEAPHOMY
IJI0CKOCTH

8. YpaBHeHHE TUIOCKOCTH O OJHOM TOYKE U JBYM BEKTOpaM, KOJUIMHEAPHBIM
MJI0CKOCTH

9. VYpaBHeHHE IUTIOCKOCTH MO TOYKE M BEKTOPY HOpMaJU

10. HopmanbHOe ypaBHEHHE MIIOCKOCTH

11. PaccrosgHue OT TOYKH [0 IIIOCKOCTHA

12. Vron Mexay IBYyMs TUIOCKOCTSMHU

13. VYcnoBue napanienbHOCTH ABYX IJIOCKOCTEN

14. VYcnoBue nepneHAUKYISIPHOCTH ABYX ILUIOCKOCTEM

15. Ilpsimas B IpOCTpaHCTBE

16. HopmanbHBII BEKTOp TPSIMOI

17. EnvHWYHBIA BEKTOP HOpMaJH

18. Hopwmaib k npsimoit

19. Hampasnsromuii BEKTOp IPSIMOM
20.[TapameTpuueckoe U BEKTOPHO-TIIAPAMETPUUYECKOE YpaBHEHHE NPSAMON B

IPOCTPAHCTBE

21. Kanonudeckoe ypaBHEHUE MPSMOil B MPOCTPAHCTBE

22. Hampasnsromye KOCHHYCBI IPSIMON

23. YpaBHEHHE NPSIMOU B IPOCTPAHCTBE, MPOXOIAIICH Uyepe3 JIBE TOUKH

24. OOmue ypaBHEHHS MPSIMO B MPOCTPAHCTBE

25. PaccTosiHME OT TOYKH JI0 MPSAMOM B IPOCTPAHCTBE



26.
217,
28.
29.

Yros Mexy AByMS IIPSMBIMH B IPOCTPAHCTBE
YcnoBue nmapamienbHOCTH ABYX MPSAMBIX B IIPOCTPAHCTBE
YcnoBre NepIeHINKYISIPHOCTH ABYX IIPSAMBIX Ha IJIOCKOCTH

B3aumHOe pacroiokeHne npsMoi U III0CKOCTH

30.KontponbHas pabora «JluHeliHass anreOpa, BeKTOpHas anredpa W

AHAJIUTUYCCKAs TCOMCTPH

3ansaTue 10. HeaexaproBbl cucremsl koopauHar. Kpusbie BTOpPOro

nopsiaka. (2 gac.)
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[IpeobpazoBanusi CUCTEMBI KOOPAUHAT.
[TapannenbHbIi IEPEHOC

Kpusble B NOJNSIpHOM CUCTEME KOOPIMHAT
Anrebpanydeckas JIMHUSI BTOPOTO MOpsiIKa
Druric

['unep6ona

[TapaGoiia

[IpuBeneHne ypaBHEHUS KPUBOM BTOPOrO MOPSIIKA K KAHOHUYECKOMY BULY
3ansitue 11. IloBepxHocTH BTOPOIro nopsiaka. (2 gac.)
[unuHapuyecKkre NOBEPXHOCTH
DNAUNTAYECKUN TUIUHIP
['unepOoauyeckuil HUIMHAP
[TapaGonuaeckuii MUJIAH]IP
DIIUNTUYECKUE TOBEPXHOCTH
DIIAIICOon I

Cdepa

['unepboanyeckre MOBEPXHOCTH
OaHOMOJIOCTHBIN TUIIEPOOTIONT
JIBynOJIOCTHBIN TUTIEPOOTION]T
[Tapabonnyeckue NOBEPXHOCTH
['umepOonuueckuii mapadboaon

Konunueckue moBepxHOCTH



14. Konyc BTOpOro nopsijika
15. Meton nmapanienbHbIX CEUYCHUM
Pasznen I11. BBenenue B MaTeMaTuueckuii aHaau3 u auddepeHunaibHoe
HcyuciaeHue GyHKUUM OJHOM nepemeHHoM (14 yac.)
3anstue 12. IlocaenoBareabHocTh. Ilpeaena nmocaenoBaTe IbHOCTH.
®dyuknuda. [lpexen pynknun (3 gac.)
AOCOI0THAs BEJIMYMHA JIEUCTBUTEILHOTO YUCTA.
[TocnenoBaTENbHOCTD.
[Ipenen mocienoBaTenbHOCTH.
DyHKIMS OTHOW NTEPEMEHHOM.
[Ipenen dhyHKIUU.
ODHOCTOPOHHHUE MPENEBI.
3ameyaTeabHbIE IPEICIIbI.

beckoHeyHO Majible 1 OECKOHEYHO OOJIBIIINE BEJIUYNHBI.
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CpaBHeHue 6eCKOHEUHO MaJibiX. OCHOBHBIE Y KBUBAJICHTHOCTH.
3ansaTue 13. HenpepsiBHOCTh QpyHknum (1 yac.)
HenpepbsiBHOCTD PYHKIIUH.

Touku pa3ppiBa NEPBOTO POJA.

Touku pa3pbiBa BTOPOro poja.

> w0 e

[TocTpoenue rpadukos.

3ansarue 14-15. IllpousBoanasn. {uddepenunpoanue GpyHKIumn 0JHOM
nepemMeHHou (4 yac.)

[TpousBoaHas1, €€ reOMETPUYECKU U (PU3NUECKUN CMBICIL.

YpaBHEHUS KacaTeIbHON U HOPMAJIH K IIJIOCKOM KPHUBOM.

[TpaBuna nuddepeHirpoBanus.

HuddepenurpoBanue CI0KHON QyHKIUH.

HudbdepennmpoBanue GyHKIINN, 3aJaHHON MapaMEeTPUIECCKU U HESBHO.

Huddepenunan GpyHKINU, €0 TEOMETPUUECKUN CMBICIL.

S L R A

[TpousBoanbie U ArQhepeHITuaTbl BHICIINX MOPSIKOB.



3ansTue 16-17. HUccnenoBanue GyHKIun c IMOMOIIbIO
AU pepeHIHATBHOI0 ucuncjaeHus (4 yac.)
YeTHOCTh U HEYETHOCTh (PYHKIIHH.
[TpomexxyTku Bo3pacTaHus U yObIBaHUS (PYHKIIUH.
OKCTpeMyMbl QYHKIIUH.
Haubonbiiee u HauMeHblIee 3HaueHUue (QyHKLIUU.
BrInyks10cTh 1 BOTHYTOCTb.

Touku neperuda.
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ACHMIITOTHI.
8. Ilpuem  pacuetHo-Tpadmyeckoit  pabotel  «/Iuddepenumuponanne
(GYHKIIMK OTHON TIEPEMEHHOM.
3ansTue 18. O030pHoe 3ansATHE (2 Yac.)
Bropoii cemectp (36/10 vac)
Paznen |. /InddepenunanibHoe mncuuncieHne QyHKIMH HECKOJbKHX
nepeMeHHbIX (4 4ac)
3ansitue 1-2. ®yHKIIUU HECKOJbKNX nepeMeHHbIX. luddepennupoBanue
(GyHKuMH HeCKOJbKUX mnepeMeHHbIX. MHMccaenoBanume QyHKOU ABYX
nepeMeHHbIX (4 4ac.)
1. UYacTtHple mnpou3BOAHBIE © dacTHble AuddepeHansl  QyHKIUU
HECKOJIBKUX MEPEMEHHBIX.
[Tonnerit quddeperiman GyHKIUNA HECKOIbKUX EPEMEHHBIX.
YacTHbIE TPOU3BOJHBIE BBICUINX MOPSIKOB.
KacaTtenbHas miIockoCcTh U HOPMaJib K MOBEPXHOCTH.

OKCTpeMyMbl PYHKIIMH BYX MEPEMEHHBIX.

o g bk~ w D

HauGomnbiee u HauMeHblIee 3HaYeHUe (PYHKIUU JIBYX MEPEMEHHbIX.
Paznea |l. UnTterpupoBanne. Komiuiekcubie unciaa (10 gac)

3ansrue 3-6. Heonpenesennnlii uHTerpan. Meroansl unTerpupoBanus (8
qac.)

1. IlepBooOpasHast pyHKIUS U HEOMPECICHHBI HHTETPajl, CBOMCTBA.

2. TaOnuuHble UHTETPATIBI.
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MeTo1 HEOCPEICTBEHHOTO HHTETPUPOBAHUS.
3aMeHa epEMEHHOM B HEONIPEACITICHHOM UHTErpase.
HNHTerpupoBaHue mo 4acTsM.
WuTerpupoBanue pallMOHaIbHBIX (QYHKIIHA.
HuTerpupoBanue TPUrOHOMETPUUYECKUX (QYHKIIUM.
HuTerpupoBanue uppadoHaIbHbIX QYHKIIUH.
[Tpuem pacuetHo-rpaduueckoit padboTsl «HeomnpeneaeHHbIN HHTETPA.
3anstue 7. KommiekcHblie yucJa. (2 yac.)
1. 3anuce KOMIUIEKCHOTO YHUCIa B aireOpanyecKkor, TPUTOHOMETPUUECKOIA,
noKasatesibHOM (opme, (GOpMyYJIbl CBS3H MEKIY HUMH.
2. AnreOpamyeckue JACHCTBUS HA KOMIUIEKCHBIX YHCIaX.
3. TI'eomeTpuueckoe n300pakeHre KOMILJIEKCHOTO YUCa U JEeHCTBUH.
4, VnpuBuayaiabHOE qoMaliHee 3a1aHue « KOMIIEeKCHBIC Ynciiay.
Paznen 1. Inddepennuansunvie ypapuenus (10 gac)

3ansTue 8-9. O0bIkHOBeHHbIE M epeHIHATIbHbIC YPABHEHHS I1EPBOI0

nopsiaka (4 gac.)

1.

2
3.
4

Huddepenunanbubie ypaBHEHUS.
Bunbr nuddepeHnmanbHbpIX ypaBHEHU.
[Mopsinox muddepeHnnanbHbIX ypaBHEHUH.
YactHoe u obuiee permieHue. YacTHbIM ¥ 00K HHTETpaJl.
5. MuddepenuranbHble ypaBHEHUSI MEPBOrO MOPSAIKA C pa3lesIeHHbBIMH U
pa3aeAIOIUMUCS IEPEMEHHBIMU.
Onnopoansie nuddepeHImanbHbIe YpaBHEHHSI IEPBOTO MOPSIKA.
Jluneiinbie nudepeHiranbHble ypaBHEHUS [IEPBOTO MOPSIKA.
YpasueHnue bepnyinu.

3ansaTue 10. O06bikHOBeHHBbIE TU(epeHIIHATbHbIE YPABHEHUS BHICIINX

NMOPAIKOB, I0NMyCKAKIINE MOHWKEeHNS nmopsaka (2 yac.)

1.
2.
3.

Jubdepentnmanbabie ypaBHEHUS BBICIIIHX MOPSIKOB.
Ob6mee pemenne nudPpepeHInanTbHbIX YPaBHEHUH BBICIIIUX TTOPSIKOB.

Pemenne 3amaun Komn.



4.

Tunel tudPepeHnanbHbIX YpaBHEHUH, TOMYCKAIOIINUX TOHUKEHUE TOPSAIKA.

3ansatue 11-12. JluHeiinble O00OBIKHOBeHHbIEe JAU((epeHIHATbHbIE

YPaBHEHMSI BHICIIMX MOPSAKOB ¢ MOCTOSIHHBIMU KO3 puuuentamu (4 yac.)
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1. JluneitHple OAHOpOIHBIE JU(DPEpeHIMATBHBIE YPAaBHEHHUS BBICUINX
MOPSAJIKOB C IMOCTOSIHHBIMU KOA(DPUITUEHTaAMU.
2. Jluneitnpie HeogHOpOAHBIE AUGPEpEeHIIMATBHBIE YPAaBHEHUSI BBICIIUX
MOPSJIKOB C MOCTOSHHBIMH KO3 (PULIMeHTaMH.
O6mee pemenue. Pemenue 3agaun Korm.
MeTton noadopa 4acTHOTO pelIeHuUs M0 BUAY MPaBOi YacTH.
Meron Bapuanuy npou3BOJIBHON NOCTOSHHOM.
KonTtponbshas pabora «OObIkHOBEHHbIE TU(dEepeHITNATbHBIC YPABHEH U .
Paznen V. Kpatnsie uaterpasnsi (12 yac.)
Banstue 13-15. Onpenenennsiii naTerpaji. Heco6cTBenHnblii nurerpas (6
yac.)
OrnpeneneHHplil THTErPAJl U €ro CBOMCTBA.
®opmyna Herotona-Jleitonuna.
Boruncnenne onpeneneHHOro HHTerpaia METOA0M 3aMEHbI IEPEMEHHBIX.
4. BpluncneHue OnpeleraeHHOro MHTErpasa METOAOM HHTETPUPOBAHHUS I10
qacTsM.
["'eoMeTpuueckue NpUII0KEHUs ONPEAEeIEHHOIO HHTErpaa.
duznyeckue MNpUIOKEHUS ONPEIEIEHHOTO HHTErpaa.
HecobOcTBeHHBIE HHTErPAJIBI IEPBOT'O U BTOPOIO POJIa.
HccnenoBanre HECOOCTBEHHBIX UHTETPAJIOB.
9. NnauBunyanpHoe aoMaiiHee 3afanue «ONpeneaeHHbI UHTErpall U €ro
PUIIOKEHUS
3ansitue 16. /{BoiiHOIi MHTerpaJ (2 4ac.)
JIBoiitHOM mHTEerpasn. Ero cBolcraa.
2. Bpruncienue ABOMHOTO WHTErpajia B MPSMOYTOJbHOW JEKapTOBOU
CUCTEME KOOpPUHAT.

Brruuciienue 1BOMHOTO MHTETPAJIA B MOJISIPHOM CUCTEME KOOP IMHAT.



4. T'eomeTpuuecKue TMPUIOKEHUSI JIBOMHOTO WHTErpajia: BbIYUCICHUE
IJI0IIAIeH IOCKUX Puryp, o0beMoB Tell.

5. dusnyeckue MPUIOKEHUS IBOWHOTO HMHTETpasia: BBIYHMCIEHHWE MAacChl,
CTaTUYECKUX MOMEHTOB, MOMEHTOB MHEPIIMU U KOOPJHUHAT LEHTPA MaCC
MaTepuaJbHOM IIJIACTUHBI.

6. Dxcrpecc-KOHTPOIb «JIBOIHOM UHTETpaD).

3anstue 17. TpoiiHoii uHTErpaJ (2 yac.)

1. Tpoitnoit uaTerpan. Ero cpoiicTaa.

2. BeruuciaeHue TPOWHOTO WHTErpaja B TMPSIMOYTOJIBHOW JE€KapTOBOM
CUCTEME KOOpJMHAT.

3. Beiuucnenue TpoilHOrO WMHTErpajia B IWIMHAPUYECKON CHCTEME
KOOpJAUHAT.

4. BpruucneHnue TpOWHOTO MHTErpaja B chepruiecKoil CHCTeMe KOOPAUHAT.

5. I'eomeTrpuueckue u (U3MYECKUE MPHIOKEHUS TPOMHOrO HHTETpaa:
BBIYUCIICHUE OOBEMOB TEJI, MAcChl, MOMEHTOB HMHEPIHH U KOOPAUHAT
LIEHTPA Mace TeJIa.

6. Dkcrnpecc-KOHTPOJIb « TpoitHOM UHTErpa.

3ansitue 18. O630pHoe 3ansTHE (2 YAaC.)

I11. YYEBHO-METOAWMYECKOE OBECIIEYHEHHME
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIIUXCSH

Y4eOHO-MeTOAUYECKOE obecrieueHue CaMOCTOATEIbHOMN paboThI
oOyuaronuxcs no aucruruimae «MaTtematukay npeactasieHo B [Ipunoxenun 1 u
BKJIFOUYAET B ceOs:

TUTaH-TpadUK BBHIMOJIHEHUS CAMOCTOSTEIBLHONW pabOTHI 1O AUCIUIIIINHE, B TOM
YHClie IPUMEPHbIE HOPMbI BPEMEHH Ha BBIIMOJIHEHUE MO KAKIOMY 33/1aHUIO;

XapaKTepUCTHKa 3aJaHUl JJII CaMOCTOSTENbHOM paboThl OO0yyaroumxcs u
METOUYECKIE PEKOMEH/IAIIMH TI0 UX BBITIOTHEHHIO;

TpeOOBaHMsI K  TPENCTaBIEHHWIO W OGOPMIICHUIO  pE3yJIbTaTOB

CaMOCTOATENIBHOMN paboOThI;



KPUTEPHUH OLIEHKH BBIOJIHEHHUSI CAMOCTOSATEIBHOM paOdOTHI.

KPHBBIC U TOBEPXHOCTHU
BTOPOT'O IMMOPsIJIKa

BIIAJICET MPUEMaMH
paboThI ¢ ypaBHEHUSIMU
JIMHUI ¥ TOBEPXHOCTEN

asi reoMeTpus
»

KOHCTICKT
(TIP-7)

IV. KOHTPOJIb JOCTUXEHUS LEJEA KYPCA
MEPBbI CEMETP
Ne | Kontpomupye | Komsr u aTans! hopMupoBaHus OneHouyHbIE CpPEeACTBA
/Tl | MBI€ pa3zesbl KOMIIETeHIINHA TeK LMt IPOMEXYTOYHAs
/ TeMBI KOHTPOJIb aTTecTanys
JUCIUILTAHBI
OIIK-1 | 3HaeT OCHOBHBIE tect (ITP-1) | Dx3amen
MOHSATHS MaTPUIHOTO «Omnpenenute | 1-38 Bompocsl
MCYUCIICHUS JIY, MAaTPULBI, | JAJI MOATOTOBKH
yMeeT BBIYUCTIATh CUCTEMBI» K 9K3aMmeny 1
OIPEAEIUTENN KOHTpPOJIbHAsI | CEMecCTp,
BJIAJICET METOIAMH pabora (IIP- | 1-11 3amaum mmst
PCLICHHUS CHCTEM 2) MOATOTOBKA K
BekropHas u 3HAET 3JIEMEHTBI «JInneitnas JK3aMEHY,
1 | nuaelinas BEKTOPHOI anreOpsl anredpa, 1-7 myHKTBHI
anredpa yMeeT pasinuath Bugpl | BEKTOPHAs IPUMEPHOTO
[IPOU3BEICHHUIA anrebpa  u | Ounera 1
BEKTOPOB AQHAJIUTUYECK | CEMECTp
BIIageeT GopMyIaMu as reomerpus | IIlpumepHslit
BBIYHCIICHUSI » Bapuant KP
OIIK-2 | Mpou3BeneHuit KOJLUTOKBHYM
BEKTOPOB (YO-2)
«BekropHas
anreopa»
tect (ITP-1)
«BekropHas
anreOpa»
KOHCTIEKT
(TIP-7)
3HAET OCHOBHBIE KonnokBuym | Dk3amen
METO/IbI (YO-2) 39-65 BompockI
AHAJTUTUYECKON «AHanutuuec | A NOArOTOBKU
TeOMETPUH Kas K 9K3aMeHy |
yMeeT OCTPOUTH TEOMETPUS» | CEMECTp,
OIlK-1
npsaMyro Ha mockocty, | Tect  (IIP-1) | 12-16 3amaun
MJIOCKOCTh «AHanutuuec | A NOArOTOBKU
BJIAZICCT IIpHCMaMHU Kasd K DK3aMEHny,
COCTABJICHUSA reoMeTpUs 8-13 myHKTHI
ypaBHeHPIP'I JIUHUU U KOHTpPOJIbHAsI | MPUMEPHOTO
2 AHATUTHYIECK MOBEPXHOCTH pa60Ta (HP- ounera 1
i reometpi 3HAET OCHOBHEIEC 2) CEMECTP
METO/IbI «JIuneiinas IIPUMEPHBIN
aHATUTHYECKOM anrebpa, BapuanT KP
T€OMETPUH BCKTOpHAas
OITK-2 | YMEET NOCTPOUTH 1 anredpa  u
AHATUTHYECK




OIIK-1 | 3HaeT OCHOBHBIC Dxkcnpecc- DK3aMeH
TIOHSITUS U KOHTPOJIb 66-86 Bompockr
oTpezieNieHUs: TEOPUHU (TIP-2) JUISL IOATOTOBKH
IPEJIEIOB «IIpenensl u | Kk 3k3ameny 1
yMeeT BbIYUCTIATh HEMPEPBIBHOC | CEMECTP,
BBenenue B MpeIeIIbl Tb» 14-18 myHKTHI
MaremMarTnuycc BJIAJICET METOJaMU KOHCIICKT IMPUMCPHOT'O
KWW aHanus HCCIIENOBAHUS (ITP-7) ouiera 1
Huddepennn GyHKLIMM Ha PI'P (ITP-12) | cemectp
3 aJIbHOE HeIPEePLIBHOCTh «duddepenn | mpuMepHBbIit
HCYHUCIICHUE 3HAeT TabIHITy HPOBAHHE BapuanT OKP
(ynxmn MIPOU3BOJAHBIX (ynxumn «IIpenenbl 1
OJTHOM yMeeT OJTHOM HENPEPHIBHOCTh
[IEPEMEHHON nudepeHIpoBaTh IIEPEMEHHON | »
OIlK-2 | crnosxupie GyHKIHHI » [TpumepHbIe
BIANCCT METOIaMMI KOHTPOJIb 3aaHus A
b depeHIMATEHOTO (I1P-2) sanurTel PI'P
VCUUCIIEHHS KOHCIICKT
(TIP-7)
BTOPOI CEMECTP
Ne | Konrponu | Koasl u 3tansl popmupoBaHus OneHouyHbIE CpPEeACTBA
n/m | pyemsle KOMITETEHIIHA TeKYLIHit IPOMEKyTOYHAs
pasnenst / KOHTPOJIb aTTecTanus
TEMBI
JUCLUILIN
HBI
1 | Juddepen | OIIK-1 | 3naer Tabmuiy Pemenue OK3aMeH
IUAJIHOE PON3BOIHBIX 3a1a4 o
WCUHCIICH YMEET BBIUHUCIISITH HA3y4aeMon Bonpocer  1-5  wu3
ue YacTHbIE TEME Ha | IIEpe4Hsl BOIIPOCOB
byHKITUU IPOM3BO/THbIE MPAaKTUYECKUX | JJIS TIOATOTOBKH K
HECKOJIbKU BJIaJIEET METOJaMU 3aHSTHSIX JK3aMEHY 2 CEMECTP
X HCCIICIOBAHHUS M3 10.1
IEPEMEHH GyHKIMN Na310.2
BbIX HECKOJBbKHUX KOHCIICKT (HP-
NEPEMEHHBIX Ha 7)
HKCTPEMYM
3HAET TaOIUILY PI'P (ITP-12) | Dk3ameH
MHTETPaJIoB «Heompenenen | 6-13 Bompockl uis
yMeeT BbIOpaTh HBIN MOATOTOBKH K
R METOJ WHTETpaID) JK3aMEHY 2 CEMECTP
VHTETPUPOBAHUSA koHcriekt (I1P- | 2-3 w3 mpumepHOTO
BJIAJZICeT TEXHUKOU 7) BapuaHTa IS
2 Wurerpup UHTETPUPOBAHUSA AUKTAHT  TI0 | 5K3aMe€Ha
OBaHUE 3HAET CBOMCTBA TabumIe IIPUMCEPHBIC
MHTErPAJIOB WHTETPAJIOB MIPaKTUYECKHE
yMEeT CBECTU 3alaHuA AT
OIIK-2 | uHTerpan K samuter PI'P
TabJIMYHOMY
BJIaJIe€T OCHOBHBIMU
METOJJaMH1




UHTETPUPOBAHUS
3HaeT Tecr (ITP-1) | Dx3amen
KJIacCU(PUKAITHIO «duddepenmu | 14-23 Bompochl Is
muddepeHIaTbHBIX | aTbHBIC IMOJATOTOBKH K
ypaBHEHHIA YpaBHCHHSI» 9K3aMeHy 2 CeMecTp
KontponpHast | 8-9 u3 mpumepHOTO
Huddepen yMeeT no10HpaTh pabota (ITP-2) | BapuanTa TUIS
3 LHAATbHBIE MCTOADI peIICHHA «OOBIKHOBEHH | dK3aMeHa
ypaBHEHUs BIANCCT MCTOAAMI | 1o IpUMEpPHbI BapUaHT
OIIK-2 | petucHnH nudepennra | KOHTPOILHON
AUGGEPEHINANBHBIX | 1y e paGoTHI
ypaBHCHHH yPaBHEHHUS» «OOBIKHOBEHHBIE
Koncnekr nuddepeHnraIbHbIC
(TTP-7) ypaBHEHHS»
3HAeT METObI %018 OK3aMeH
WHTErPUPOBAHUS «OrnpeneneHH
yMeeT BbIYUCIATH plii uHTErpal u | Bonpocsr 24-39 wu3
OIIpEICIICHHBIC U €ero NEPEeYHs BOIPOCOB
OTK-1 HECOOCTBEHHBIE OPUWIOKEHUS» | JUIsl TMOATOTOBKH K
WHTETPaJIbl Okcmnpecc- DK3aMEHY
BJIaJIceT METOIAMMU koHTpoib (I1P- | [Tpumepsr 4-6, 10-12
WHTETrPaAILHOIO 2) «I[BOI\/'IHI)IG U3 IIPUMCPHOT0
UCUNCIICHUS UHTETPaIbI, BapHaHTa
Kparbre 3HAeT OmpeieTeHHE «Tporinbie MPAKTHYECKUX
4 MHTCTpall JBOMHOTO, UHTETPaJIbI» MIPUMEPOB st
bl TpoitHoro, Koncmexr 3K3aMeHa
KPUBOJMHEHHOTO (ITP-7) NIPUMEPHBIH BapUAHT
MHTETPAoB OKP «/lBoiinou
OIIK-2 | ymeer nepexoauTs K UHTErpaiy,
IIOBTOPHOMY «Tpoiinoi
MHTerpay WHTETpa»
BJIa/ICET IpUEeMaMHu
BBIYUCIICHHSI
WHTETPAJIOB

TunoBbie KOHTPOJIBHBIC 3aaHUsA, MCTOANYCCKUC MaTCpHalibl, OIIPCACIIAIOINC
npoucaypbel OLOCHHUBAHHA 3HaHI/H?I, YMGHHI\(JI N HABBIKOB, 4 TaKXXC KPUTCPHU H

MoKa3aTeau, HeOoOXOAUMbIe Il OIEHKWM 3HAHWUM, YMEHUW, HaBBIKOB U

XapaKTEpHU3YyIOMIKe 3Tarnbl (HOPMUPOBAHUS KOMIETCHIIMHA B TMPOIIECCE OCBOCHUS

o0Opa3oBaTeIbLHOM MPOTpaMMBI, pecTaBiIeHbI B [Ipunoxenun 2.

V. CHUCOK YYEBHOM JIUTEPATYPbI U UHOOPMAIIMOHHO-
METOANYECKOE OBECIIEYEHHUE JUCIHUIIJIMHBI

OcHoBHas JuTEpPaTypa



1. Jyary K.H., Makapos E.B. Beicmmags wmaremaruka.
PykoBonctBo k pemennro 3anay. Y. 2. Mocksa: @usmatiur, 2015. 384 c.

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

2. JIyury K.H., Makapos E.B. Breicmmas wmaremaruka.
PykoBojcTBO K pemieHuto 3aaad. Y. 1. Mockpa: @uzmariur, 2014. 216 c.

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

3. Bricias marematuka. Tom 2. Hawano maremaTHyeckoro
ananuza. JuddepeHunanpbHoe ucuucieHue QyHKIUNA OJHON TTepeMEeHHON
U ero TMNpUIOXKEeHUs [DIeKTpoHHBIM pecypc] : yuebnuk / A. IL
I'ocnogapukos, U. A. Bonbiackas, O. E. Kapnyxuna [u ap.] ; mox pea. A.
I1. TocromapukoB. — OneKTpoH. TekcToBbie manHbie. — CIIO6.
HauvonanbHblii MUHEpaIbHO-ChIpbeBOM yHUBepcHuTeT «l opHblidy, 2015.
— 104 c.

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

4, Bricias  marematuka.  Tom 4. JludbdepenimanbHbie
ypaBHeHusi. Psangel.  Psager dypse u  mpeobOpazoBanue  Dypbe.
HuddepenHumanbHoe U UHTErpaIbHOE UCUHMCIEHNE (PYHKIUN HECKOJIbKUX
nepeMeHHbIX. Teopus moiis [DIeKTpoHHBIA pecypc] : yueOnuk / A. IL
I'ocnogapukoB, M. A. 3auenun, I'. A. Konton [u np.] ; nox pea. A. IL.
l'ociogapukoB. — OnekTpoH. TekcToBble pAaHHble. — CII6.
HanvonanbHblii MUHEpaIbHO-ChIpheBOM yHUBepcuteT «l opHbiidy, 2015.

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

5. Briciias marematuka. Tom 1. Jlunelinas anreOpa. BektopHas
anrebpa. AHaTUTHUYECKas TeoMeTpusl [ DIEKTPOHHBINA pecypc] : yueOHHUK /
A. II. T'ocnogapukos, E. A. Kapnoga, O. E. Kapnyxuna, C. E. MancypoBa
; mox pen. A. II. T'ocnomapukoB. — DNEKTPOH. TEKCTOBBIE JIaHHbBIE. —

CIIO. : HannoHanbHBI MUHEPATBHO-CHIPHEBOM YHUBEPCHUTET «I OpHBII,

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

JonosHuTeIbHAS JJUTEpPATypa


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. [lumaues B.C. Brwicmas matematmka. MockBa, MTH®DA-M,
2018. 479 c.
http://znanium.com/catalog.php?bookinfo=945790

2.  COOpHHUK MHIWBUIYaJIbHBIX 3aJlaHUH IO BHICIICH MAaTEeMAaTHKE :
yuyeOHOe MmocoOue JJisi MHKEHEPHO-TEXHUYECKUX CIEeIHAIbHOCTEH BY30B.
B3 4.:u.1/[A. Il Pabymxko, B. B. bapxaros, B. B. Jlepxasern u np.] ;
nox oomr. pex. A. I1. PsOymiko.: Munck, Akanemkaura, 2013r., 270 c.
http://e.lanbook.com/books/element.php?pll_id=65408

3.  COopHUK MHIMBUIYaTbHBIX 33/IaHUH IO BBICIICH MaTeMAaTHKE :
ydueOHOe mocoOue Jisi UHKEHEPHO-TEXHUUECKUX CHEIUaIbHOCTEN BY30B.
B 3 u.:u. 2/ [A. Il Pabymxko, B. B. bapxaros, B. B. [lepxxasen u ap.] ;
nox obur. pen. A. I1. PsOymko.: Munck, Akagemkaura, 2013 r., 352 c.
http://e.lanbook.com/books/element.php?pll_id=65409

4.  COOpHUK MHIUBUIYAJbHBIX 33JIaHUN TIO BBICIIEH MaTeMaTHKE :
ydueOHOe TocoOue JIsi MHXKEHEPHO-TEXHUYECKUX CHEIUaIbHOCTENH BY30B,
B 3 u.: 4. 3/ [A. Il Pabymko, B. B. bapxaros, B. B. Jlepxasen u np.] ;
nox obur. pen. A. I1. Psbymko.: Munck, Akagemkaura, 2013 r., 288 c.
http://e.lanbook.com/books/element.php?pll id=65410

Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAMOHHOMN
cetn «MHTEpPHET»

1. Hayunas snextponnas 6ubanoreka HOb

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

2. DIEKTPOHHO-OMOIMOTEUHAsI CUCTEMA U31aTeNbCTBa «JIaHby

http://e.lanbook.com/

3. OBC «KOHCYJIBTaHT CTyIEHTA»
http://www.studentlibrary.ru/
4. 9BC znanium.com HUL] «MH®PA-M»

http://znanium.com/

5. Hayuynas Oubnuoteka JIBOY nyOnuuHbIi OHIAH KaTaior

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. Undopmanumonnas cuctema EJJMUHOE OKHO poctyna

00pa3oBaTeIbHBIM pecypcam

http://window.edu.ru/resource

7. OBC IPRbooks

http://www.iprbookshop.ru/

Ilepeyenb nHPOPMANMOHHBIX TEXHOJOTHH U IPOTPAMMHOI0 00ecIeYeHus

MecTo pacnoJioxeHust
KOMIIBIOTEPHOI TEXHUKH,
HA KOTOPOM YCTAHOBJICHO

NMPOrpaMMHoOe odecrnevyeHue,
KOJIMYeCTBO Pad04HuX MeCT

Ilepeyenb nporpaMMHOro odecrnevyeHust

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

Microsoft Office Professional Plus 2016 — odwucHsrit
MaKeT, BKJIIOYAIOUIMM MporpaMMHOE oOecredeHue JUIs
paboThl ¢ Pa3TUYHBIMHA THIIAMH JIOKYMEHTOB (TEKCTaMH,
AJICKTPOHHBIMU TaONHIIaMH, 0a3aMu JaHHBIX U JIP.);

7Zip 9.20 - cBoOOmHBIN (haiyIOBBI apxXUBaTOp C
BBICOKOM CTETICHBIO C)KATHUS TaHHBIX;

ABBYY FineReader 11 - nporpamma Juisi ONITHYECKOTO
pacno3HaBaHUsI CHMBOJIOB;

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

AutoCAD Electrical 2015 Language Pack — English -
TpéxMepHast cucreMa ABTOMATH3MPOBAHHOTO
IPOCKTHUPOBAHUS U YCPUCHUS;

Revit Architecture — cuctema Juist paboTBI ¢ YepTEKaAMH;

SCAD Office — cuctema s pacu€ra CTPOMTENBHBIX
KOHCTPYKIUHI

KommnsrorepHslii kinace
kadenps! [ MaIpOTEXHUKH.
TEOpUH 3JaHUN U
COOPYXKEHHI
ayn. E 709, 25 pabounx mect

Microsoft Office Professional Plus 2016 — odwucHsrit
HaKeT, BKJIIOYAIOUIMA NporpaMMHOE oOOecredeHne JUIs
paboThl ¢ Pa3TUYHBIMHA THIIAMHU JIOKYMEHTOB (TEKCTaMH,
AIIEKTPOHHBIMU TabIUIIaMH, 6a3aMu TaHHBIX U Jp.);

7Zip 9.20 - cBoOOmHBIN (haiSIOBBI apXUBaTOp C
BBICOKOM CTENEHBIO C)KAaTUs IaHHbIX;

ABBYY FineReader 11 - mporpamma Juisi ONTHYECKOTO
pacrio3HaBaHUs CUMBOJIOB;

Adobe Acrobat XI Pro — maker mporpamm Jisi CO3aHuUs
U IPOCMOTpa NMEKTPOHHBIX NyOnukanuii B popmare PDF;

AutoCAD Electrical 2015 Language Pack — English -
TpéXMepHast cucreMa ABTOMATH3HPOBAHHOTO
IPOCKTHUPOBAHUS U YSPUCHUS;

Revit Architecture — cuctema [uist pabOThI C YepTEKAMH

SCAD Office — cuctema s pacué€ra CTPOMTENbHBIX
KOHCTPYKIUHI



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

VI. METOJUYECKUE YKA3AHHUS O OCBOEHMIO
JACHUTLIAHBI

JUIst  yCIIeIIHOTO OCBOEHMSI JHUCHMIUIMHBI «MareMaTtukay OCHOBHBIMH
dbopmamu 0OydeHHUs CTYJEHTA SABIISIIOTCSA: M3YyYEHUE TEOPETHUECKOro maTepuaia
JUCUUIUIMHBI HA JIEKIUSX, B TOM YHCIE C MCIOJb30BAHHUEM KOMIIBIOTEPHBIX
TEXHOJIOTUM; 3aKpEIUICHUE TEOPETUYECKOro Marepuajga W pelleHHe 3a1ad 1o
U3y4aeMoil TeMe Ha NPaKTUYECKUX 3aHATHUSAX; CaMOCTOATENbHas padoTa Haj
yu4eOHBIM MaTepHalloM, KOTOpas COCTOMT M3 CIEAYIOIIUX 3JIEMEHTOB: H3yu€HHUE
MaTepuaia IO KOHCHEKTaM JIeKUUW, y4yeOHUKaM WM Y4eOHBbIM IOCOOUSM,
pelieHrue THUIMOBBIX 3a7ad JUCUUIUIMHBI B XOJI€ BBINOJHEHUS PacyeTHO-
rpaduueckux pabor (PI'P), mnamBuayanbnbix aomamnux 3amanuit (MJ3) u
KOHTPOJIbHBIX PadoT.

OcHOBHasT  LeNb  ayAUTOPHBIX  3aHATUH  —  CHCTEMaru3alus |
CTPYKTYpUpOBAaHUE 3HAHUU CTYAEHTA, pPAcCMOTPEHHE Hanmbojiee BaXKHBIX U
npoOJEeMHBIX YacTed Kypca. AYIAUTOPHBIE 3aHATHS MPEUMYIIECTBEHHO HOCST
0030pHBIII M HampaBisiomUi  Xxapaktep. CamocTosTenbHas paboTa Urpaer
HEMAJIOBXXHYIO POJIb B U3yUYEHUH TUCHUTUINHBI.

[lepBbIM H3TanmoM uU3y4YeHUs AUCHUIUIMHBI M OTIEJIbHBIX €€ pa3liesioB
aBiseTcsl paboTa ¢ KOHCIEKTOM M PEKOMEHAyeMO# mnuTeparypoid. M3ydenwue
JUCHUIUIMHBL PEKOMEHIYeTCSl MPOBOJUTH MO3TAMHO: paccMaTpHBasi MOOYEPEIHO
JIOTUYECKN 3aBEpUIEHHBIE pa3feibl Kypca, KaK NpaBWIO, B JIMTEPAType — 3TO
OTJeNbHbIe ThaBel uian naparpadsl. [lpu paboTe ¢ KOHCIIEKTOM U JHUTEPaTypOi
Ba)KHO HA4aTh 3HAKOMCTBO C 0a30BOM TEOPETUYECKON MOJATOTOBKH, BHUMATEIHHO
¥ BIYMYHMBO HM3Yy4YMB OCHOBHBIE IOHATHSA paccMaTpuBaeMoro paszena. Jlanee
HEOO0XOMMO pacCMOTPETh PELLIEHUE TUIOBBIX 3a7au pa3/esa Kypca U MONbITaThCsl
PELINTh aHAJIOTMYHBIE 3a/IaHHsI CAMOCTOATENbHO, BbiNoaHAA PI'P wim MUJ(3. [locne
U3YYEHUS OJTHOTO pa3zesa Kypca, MOKHO MEPEXOIUTD K CIIEYIOLIEMY.

[Tpu paboTe ¢ 3NEKTPOHHBIM YUYEOHBIM KYpPCOM CTYIEHT MOXKET OOpaTUTHCS K
NPWIATAKOIMMCA KOHCIIEKTaM JIEKLIUW, TJ€ MPUBEIECHBI HE TOJBKO TEOPETUUYECKUE

CBEIICHHMS, HO M  TNPHUBEIAEHbl  NpaKTHUYECKUME MpuMepbl.  braromaps



CUCTEMATHYECKOM CaMOCTOSITEIbHOM pPaboTe M CBOEBPEMEHHOMY BBIMOJHEHUIO
N3 u PI'P, noaroroBke Kk KOHTPOJBHON pabOTe U €€ YCHEIIHOMY BBINOJIHEHUIO,
CTYJCHT UMEET BO3MOXKHOCTD IMOJIYUYUTh IK3aMEHAILIMOHHYIO OLICHKY I10 PEUTHHTY.
3aBepIIAOIUM ITAlOM HM3YYEHHUs] AUCUUILUIMHBI «MaremaTukay SBIISIETCA
sKk3aMeH. Ecim mo pesyiapTraraM pEeMTHHra CTYACHT HE MOJY4YWJ OLICHKY II0
HK3aMEHY, OH HMMEET IIIaHC JMOO JOBBINOJHUTH HEIOCTAIOIIUE MEPOIPUSATHS
peiiTuHra, nub0 ciaaBath k3ameH. Ha sk3aMeHe BBISICHSIETCS YPOBEHb YCBOEHUS
0a30BBIX TEOPETHYECKUX W MPAKTHYECKUX BOIMPOCOB IMPOrPaMMbl M yMEHHUE
MIPUMEHSATH MOJYYEHHBIC 3HAHUS K PEIICHUIO MTPAKTUYECKUX 3a1a4d. OnpenencHus,
TEOPEMbI, YTBEPXKJECHHS U T.I. JODKHBI (OPMYJIHUPOBATHCS TOYHO U C
MMOHMMAaHHMEM, PEIICHHE 3a7a4 B MPOCTCUINNX CIydasX JOJDKHBI BHITIOJHATHCS 0e3
OomuOOK M yBepeHHO. TOJIbKO MIPU BHIMTOJIHEHUU STUX YCJIOBUN 3HAHUSA U YMEHUS
CTYyJICHTa MOTYT OBITh MPU3HAHBI y10BIETBOPsOMUME TpeboBanusM OI'OC.
VI. MATEPHAJIBHO-TEXHHNYECKOE OBECIIEYEHUE
JAUCIHHAITIMHBI
Jlekumn no gucouiuinHe «Marematukay IPOBOAATCS B MYJIbTUMEIUWHBIX
ayIUTOPHUAX, OCHAIIEHHBIX COOTBETCTBYIOIIMM COBPEMEHHBIM O0OpYJIOBaHUEM.
Jns  opraHu3anid CaMOCTOSATEIbHOW padOTBl CTYACHTHI TaKXKe IOJb3YHOTCS
COOCTBEHHBIMH MEPCOHAILHBIMUA KOMITBIOTEPAMU M YUTAJIbLHBIMU 3aJIaMU HAyIHOM

oubmuorexku_[IBOY.

HaunmeHoBanue
000py/10BAHHBIX
MOMEILIeHUH ¥ NOMeLIeHU i Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA
JJIS CAMOCTOSITeJILHOM
padoThI
OkpaH ¢ anektponpuBogom 236*147 cm Trim Screen Line;
[TpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1
EW330U Mitsubishi; [Toncucrema ciennanu3upoBaHHBIX
kperienuit obopynoBanus CORSA-2007 Tuarex; [Togcucrema
MynbsTumenyuitHas BHJIe0 KoMMyTaluy; [loacucrema ayaqmo koMmmyTanuu 1
ayIUTOPHS 3BYKOYCHJICHUS; aKYCTHUECKAsI CHCTEMA ISl TOTOJIOYHOTO
monTaxka S| 3CT LP Extron; uugposoii ayauo nporueccop
DMP 44 LC Extron; 6ecipoBoansie JIBC mist oOyqaronuxcs
obecrieueHbl cucTeMoi Ha 0a3e Touek goctymna 802.11a/b/g/n
2x2 MIMO(2SS).
KommbroTepHslit Kacce Mono6a0k HP ProOmne 400 All-in-One 19,5 (1600x900), Core
kadenpsl [ HIpOTEXHHUKH, i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
TEOPUU 3JaHHI U DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro (64-




coopyxenuii, aya. E 709, na
25 4yenoBek, o0IIel
UIOIAAbI0 77 M2

bit)+Win8.1Pro(64-bit), 1-1-1 Wty (25 wr.)

HUuraneHbie 3a1b6l HayuHou
ouonuorexku J[BOY ¢
OTKPBITHIM JOCTYIIOM K
dbouay (kopnyc A - ypOBEHb
10)

Mono60x HP ProOme 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

Ckopoctb nocryma B Uateprer 500 MOuT/cex.

Pabouue mecTa 171 o€l ¢ OrpaHUUYEHHBIMH BO3MOKHOCTSMHU
370pOBbsl OCHAEHBl JHCIUICAMM M IpUHTEpaMH bpains;
000py/0BaHbl: MOPTATUBHBIMU YCTPOWCTBAMU JUIsl YTEHUS
IUIOCKONEYATHBIX TEKCTOB, CKAHMPYIOIIMMHU W YHUTAIOMIKUMU
MalIMHAMU BUJEO YBEIMYUTEIEM C BO3MOXHOCTBIO PETYISLUN
I[BETOBBIX  CIIEKTPOB; YBEJIWYMBAIOIIMMU  3JIEKTPOHHBIMU
JylaMu U yJIbTPa3BYKOBBIMU MapKUPOBIIMKAMU




[Ipunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJEPAILIMNA

depepanbHOE rOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE YUPEIKICHHE
BBICIIIETO TPO(ECCUOHATLHOTO 00pa30BaHuUs

«/1laIbHeBOCTOUYHBIN (eAepaIbHbI YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHHEYEHUE CAMOCTOSITEJIbHON
PABOTBI OBYUYAIOLINXCHA
o AucuuIuIinHe «MaremaTuka»
Hanpasiaenue noarorosku 08.03.01 CtpouresibcTBO
npodib «[ HAPOTEXHUYECKOE CTPOUTEITHCTBOY
dopma NMOArOTOBKMU: OYHAS
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IInan-rpa¢guk BeINOJTHEHUSI CAMOCTOATEIBbHOI PadoThI 10 AUCHUILIUHE

Ne | Tata/cpoxku | Bua camocrosiTeibHOM IIpumepnsbie | @opMa KOHTPOJIS
BBINOJIHEHHUS | padoThI HOPMBI
n/m BpeMeHH Ha
BBINOJIHEHH e
IlepBblii cemecTp
1 1-11 venenn | [logroroBka K KOHTPOIBHOM 9 [Tposepxa 13
pabote «Jluneiinas anredpa,
BeKTOPHAT AITe6pa H KonTponbras pabora
aAHATTUTHYECKAsi TEOMETPUSI
2 7 Henens [TonroToBka K KOJUIOKBHYMY 8 KOJIJIOKBHYM
«BextopHas anredpa»
3 10 Henens [ToaroroBka K KOJUIOKBUYMY 8 KOJUIOKBUYM
«AHaJIATHYECKAS TEOMETPUS»
4 13 nenens Okcnpecc-kouTpons «lIpexensr | 5 [Tposepxa /13
Y HETIPEPHIBHOCTDY
KonTponbhast padota
5 14-17 venenmu | PacuerHno-rpadudeckas padbora | 15 Ortuer
«dnuddepenmupoBanme
(GyHKIMU OJTHOHM TIEPEMEHHOM» 3ampuTa paGoTh
Bropoii cemecTp
1 1-2 venenu N3 «YactHble pou3BOAHBIE» | 5 [Tposepxa N3
2 3-6 Heenu PacuerHo-Tpaduueckas padora | 10 Ortuer
«HeormnpeneneHHblil UHTETPA. 3ammra paboThl
3 7 Henens N3 «KomIuieKkcHbIE YucIia 2 [Tposepka /13
4 8-12 menenmu | IlogroroBka K KOHTPOIBHOM 10 ITposepka /13
pabore «/IuddepennmanbHbie
yPABHCHID KonrtpomnsHas pabora
5 13-15 nenenu | U3 «Onpenenenuslii uaterpai | 6 ITposepka /13
U €T0 MPUIIOKECHUS»
6 16 nenens [ToaroroBka x pabore skcmpecc- | 6 [TpoBepka NJ13
KOHTPOJIb «J[BOMHOW HUHTETpa» Kontponbnas padota
7 17 nenenst [ToaroroBka k padoTe 3Kcmpecc- | 6 [Tposepka N3

KOHTpOJIb «TpOHHOM UHTErpam»

KonrponsHas padora

CamocrositenbHass pabora crygeHtoB (CPC) mpu u3ydeHUM JUCHUIUIMHBI

OpraHu30BaHa CIeAyoIuMU hopMamu:

INOATOTOBKHU K IIPAKTHUYCCKUM 3aHATHUAM;

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

— TIOJTOTOBKA K KOHTPOJIbHOM paboTe;




— BBINOJIHEHUE UHIUBHIYyaIbHOTO JoMalHero 3ananus (M/13);
— U3y4YEHHUE PEKOMEHAYEeMOM JIMTepaTyphl U CAaMOIIOIOTOBKA.

PacuetHo-rpadmueckre pabOThl OJHOBPEMEHHO SBJISIOTCS OJHOM M3 (opM
TEKYIIEro KOHTPOJIS.

[ToaroToBKa K KOHTPOJBHON paboTe U paboTe IKCIPECC-KOHTPOJIb BKIFOYACT
B ce0s, MOMHUMO M3Yy4YECHHs] PEKOMEHAYEMON JUTEPaTypbl, BBIIOJIHEHHE
NunuBuayanbHOro nomMaiinero 3aaanus (MJ13).

MeTtoauveckue ykazanusi no BbinojgHenuro U3 u PI'P

PTP u WJI3 BoiOMparoTcss u3 ydeOHOro rmocoOus i HHKEHEPHO-
TEXHUUYECKUX crelruaibHoCTe BYy30B «COOpPHUK WHIWBUAYAJIbHBIX 3aJaHUM IO
BbICIIEH Marematuke», 4. 1, 2, 3 [A. II. Psabymko, B. B. bapxaros, B. B.
epxasen u 1p

[ToaroroBka Kk KOHTPOJILHOM padoTe «JIuHelHas anredpa, BeKTopHas ainredpa
U aHaJUTHYECKass TEOMETPHUS» COCTOUT M3 CIEAYIOMUX AoMamHux padot: U3
1.1, A3 1.2, UA3 2.1, U3 2.2, U3 3.1, U3 3.2, U]13 4.1, U133 4.2.

Dxcnpecc-KoHTpoJib «IIpenensl u HenpepsiBHOCTHY BKItovaeT MJI3 5.1, M/13
5.2.

PI'P «/ludpdepennripoBanre GyHKIIMU OJHOU MMEPEMEHHOI COCTABISETCS U3
na3e6.1, UA3 6.2, 113 6.3, U3 6.4.

NJ13 «YacTtHble npousBoaHbie» coctout u3 MJI3 10.1, U3 10.2.

PI'P «Heonpenenennsiii unterpan» cocrasisierca uz N3 8.1, U3 8.2, U3
8.3, U3 8.4.

N3 «KoMmiuiekcHble 4Mcia» NOpeAcTaBieHa B HaszHadueHusx OJYK
«Marematukay.

[ToaroToBKka K KOHTpOJIbHOU pabote «/luddepennmanbubie ypaBHEHUS
COCTOMT M3 ueThipex aomammHux pador: U3 11.1, U3 11.2, U3 11.3, U3
11.4.

N3 «OnpeneneHHblid UHTErpal U €ro MpuioxkeHus» cocrout u3z N3 9.1,

W13 9.2.



[logrotoBka K paboTe H3KCHOPECC-KOHTPOIb  «JIBOWHBIE  WHTErpajbby
coctaBnsiercst uz /13 13.1, U3 13.3 (1,2 mp.).

[ToaroToBka k paboTe SKCHpPECcC-KOHTPOJIb «TpOiHbIE WHTErpajgbl» COCTOUT
w3 U3 13.2, U3 13.3 (3, 4 mip.).

B cOopHuKe MHIUBUIYATbHBIX 33JaHUI MO BBICIIEH MaTeMaTHUKE MPUBEICHBI
HE TOJBKO TEKCThI 3a/IaHUI, HO U KPAaTKUH TEOPETUYECKHUI Marepual U pelIeHUs
TUIIOBBIX BapuaHToB N/13.

OcHoBHbIe TpeOoBanus K opopmiaenno PI'P u U/13

Crynent Bbmosnser PI'P wmm U/3 Ha nucrax dopmata A4 akkypaTHbIM
MMOYEPKOM OT PYKH WJIM C UCTIOJIb30BAHUEM TEXHUUYECKUX CPEJICTB.

Kaxmoe BeinomHenHoe 3amanue PI'P 1omkHO CONMpOBOXKIATHCS MOJHBIM
TEKCTOM €ro YCJOBUSI M TEOPETUYECKHM MaTepuasoM, OOOCHOBBIBAIOIIMM
nospoOHOe penieHrue O0e3 OIMyCKaHUS TMPOMEXYTOYHBIX PacdyeToB, KOTOPHIC
HEBO3MOKHO BBIIIOJIHUTH YCTHO.

PI'P u /I3 nomHBI UMETh TUTYJIbHBIN JTUCT, OQPOPMIICHHBIH B COOTBETCTBUU
¢ oOpasiom.

Koutpons CPC, a Tak e UWHIUMBHIyallbHas paboTa coO CTyAeHTaMH
ocymectBisieTcss B ¢hopme npoBepku PI'P, /I3 u koHCyIbTanuil Mo AUCIUTIINHE,
MIPOBOJIUMBIX MPEMNO/IaBATENIEM B COOTBETCTBUU C JINYHBIM IPaduKOM.

Hopsanok cnaun PI'P, U/I3 u nx onenka
PI'P u /13 BBINIOIHSAIOTCS CTYJI€HTAMH B COOTBETCTBUM C PEUTHHI-TIIIaHOM
BBINIOJIHEHUS ~ CaMOCTOSITENIbBHOM — paboThl MO  AUCHUIUIMHE, H  CHAeTCs
IIPENOAABATEN0, BEAYIIEMY JUCHUILIAHY.

[Io pesynbTaTaMm TOPOBEPKU CTYIACHTY BBICTABISIETCS  ONPEAECIEHHOE
KOJIMYECTBO OaJJIOB, YKa3aHHOE B PEUTUHT-IUIAHE TUCUUIIMHBI KOTOPOE BXOJUT B
o01iee KOJIMYecTBO OalioB CTy/IEHTa, HAOpaHHBIX UM B TeueHue cemectpa. llpu
ouenke PI'P u MJI3 yuuThIBatOTCS MOJIHOTA COJIEPAHUS BBIIIOTHEHHON paOOTHI,
MPAaBWIBHOCTh BBIMOJHEHUS 3aJ]aHUN, YMEHUE TEOPETUYECKH OOOCHOBATH BHIOOD
dbopMybl ¥ TPaBUIBLHO MTPUMEHUTH (POpMyIly, TPaMOTHOCTH OGOPMIICHHUS.

CryAeHT noy4yaeT MakCUMaJbHBIN Oam, eciu padboTa BbIMOJHEHA 0€3 OUIMOOK U



opopmieHa B COOTBETCTBUM C TpeOoBaHMsMHU mpenonasarena. OleHKa
ymeHnbiaercs Ha 10% npu OTCYTCTBUM TEOPETHUUYECKOrO0 OOOCHOBAHUS pEIlCHUS,
Ha 20%, ecnu nmomymieHbl ommOku He Ooyee ueM B 30% 3amanuii. PaGora He

3auTeHa, €CJIM BhITTOIHEHBI MeHee 50% 3amanuii.



MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJEPAIIMNA
denepabHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIECTO HpO(l)eCCI/IOHaJ'IBHOFO 06pa3OBaHI/IH
«/laibHeBOCTOUYHBIN (eAepaIbHbII YHUBEPCHTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

PACYHETHO-TPAOUYECKASA PABOTA
o gucnouiuinae «MartemMaTukay

«(HaumenoBanue PI'P (U3) no PITY I)»

Buinoanun: crynent(ka) rpynimsl (HOMED)
Damunus U.0.

Ilposepun: (MOJDKHOCTH MPETIOAABATEIS)
Kadeapsl anredpbl, TEOMETPUN U
aHanm3a
Damunus U.0.
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MHWHHCTEPCTBO OBPA30BAHMA U HAYKU POCCHUIICKON ®EJEPALIMU
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(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/J ONEHOYHbIX CPEJACTB
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npoduib «[ MIpoTeXHUYECKOEe CTPOUTEITHCTBOY
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IHacoopr

(¢oHIa OLIEHOYHBIX CPEACTB
o TUCHHUILINHE «VMaTeMaTHKa»

Kon u ¢popmynuposka

Jrtanbl (OPMUPOBAHUA KOMIETEHIMHI

KOMITETEHIHH
OIIK-1 OCHOBHBI€ MMOHSITUS U METOJIbI MATPUYHOI'O
CIIOCOGHOCTBIO UCYKCIIEHHS, TEOPUM ONPEICTUTENECH, METOIBI
HCITOJIb30BAaTh OCHOBHBIC | 3HAET pELICHHS CUCTEM;
3aKOHBI OCHOBHBI€E TIOHATHSI ¥ METO/IbI BLIYMCIICHHS TIPEETIOB,
€CTECTBEHHOHAYUYHBIX HaXO0KJIEHHSI TIPOU3BOHBIX, BBIYMCIEHHS HHTETPAIOB.
AUCLHUILINH B 5 HPUMEHSTH MATEMATHYECKUE METOIBI IMHEHHON
npodeccHonaLHOH anreOpbl 1 MATEMATHYECKOTO aHAM3a ISl PEIICHHUS
ACATCIBHOCTH, ymeet THUIIOBBIX ITPO(ECCHOHATBHEIX 3a1a4
NPUMEHSTH METO/IBI
MaTeMaTHYECKOrO
aHaM3a u
MaTeMaTH4ECKOrO
(KOMIBIOTEPHOTO) MaTeMaTHYECKUMH METOJIAMH PEIICHHS
MOJCIMPOBAHNA, BIIAZICCT €CTECTBEHHOHAYYHbIX 3a/a4
TEOPETHYECKOTO 1
SKCIIEPUMEHTAILHOTO
UCCIIEI0BAHUS

OCHOBHBIE 3JIEMEHTHI BEKTOPHOMU are0psl,

OTIK-2 —— KOMILTEKCHBIE HCITa, OCHOBHBIE METOJIbI
CIIOCOBHOCTBIO BEISIBHTE aHATMTHYECKON T€OMETPHH, METOIBI PEIICHHS
€CTECTBEHHOHAYUHYIO muddepeHIMaTbHBIX ypaBHEHUI
CYIIHOCTB ITPOBIIEM, UCII0JIb30BAaTh MATEMATHUYECKYIO JIOTHKY ISt
BO3HHUKAIOIIHMX B XOJI€ (OpPMHPOBAHUS CYXICHHUI 1O MPOPECCHOHATBHBIM
npogecCuOHAITBHON ymeer npoOaemMam;
JEATETBHOCTH, IPUBJIEYD HPUMEHSTH aHATMTHYECKYIO TEOMETPHUIO B TEOPHIO
WX JUI peLIeHUs T depeHIMaTbHOTO UCYUCIICHUS B
COOTBETCTBYIOIINH po(hECCHOHATBHBIX 3a/1a4ax
busmro- 5 METO/IaMH [TOCTPOEHHS TPOCTENIIMX MATEMATHYECKHUX
MaTeMaTHICCKIn MoIeJei TUITOBBIX MPO(ECCHOHATBHBIX 3a/1aY;
arrapar pAaneer METOJIaMH aHaJIu3a COJIePKATEIbHON HHTEPIIPETAUN

MOJIYYCHHBIX pPE3YJIbTATOB

Ilepeyenb ncnob3yeMbIX oleHOYHBIX cpeacTs (OC)

MEPBbIA CEMECTP
No | KonTponupye Konpb! u aTanst OueHouHbIE CpEACTBA
/I | Mble pa3ienbl dbopmupoBaHus TeK It IPOMEKYTOYHAS
/ Tembl KOMIIETCHIIMH KOHTPOJIb aTTecTanus
JTUCIUTLTAHBI
OIIK-1 | 3HaeT oCHOBHBIE TECT (TTP-1) | Dx3amen
[MOHATUS «Onpenenutenu, | 1-38 Bompocsl
MaTPUYHOTO MaTpHIIHI, JUTSI TIOATOTOBKH
WCYHCIICHUS CUCTEMBD» K 9K3aMeny |




yYMEEeT BBIUUCIATh | KOHTPOJIbHAS cemecTp,
OTIpEICITUTENH pabora  (ITP-2) | 1-11 3amaum ans
Biajgeer Mmetogamu | «JInHelHas MOATOTOBKHU K
BektopHas u peIIeHUs] CUCTEM anreopa, IK3aMEHY,
JIMHEHHAaA 3HAET 3JIEMEHTBI BEKTOpHas 1-7 myHKTBI
anrebpa BEKTOPHOM anredpa U | MPUMEPHOTO
anredpsl aHaJIMTUYecKas ouera 1
YMEET Pa3InvaTh reoMCTpHs » CCMECTP
BUJIBI KOJJIOKBUYM [IpumepHbIii
OITK-2 MIPOU3BEICHUMN (YO-2) Bapuant KP
BEKTOPOB «BektopHas
BJIaJICeT anrebpar»
hopmynamu TECT (ITP-1)
BBIYHCIICHUS «BekropHas
IIPOU3BEICHUN anredpa»
BEKTOPOB koHcnekT (I1P-7)
3HAeT OCHOBHBIE KomnoxkBuym(YO | Dk3amen
METO/IbI -2) 39-65 Bompocsr
AHATUTUYECKOU «AHaTUTHYECKAs | JUIS IOJTOTOBKU
TEOMETPHUH TeOMETPHUSD K 9K3aMeHy 1
yMeeT IOCTPOUTh TECT (ITP-1) | cemectp,
OIIK-1 | mpsmyto Ha «Ananutuueckas | 12-16 3agauu
TUTOCKOCTH, TeOMETPHUSD JUTSI TIOATOTOBKH
MJI0CKOCTh KOHTPOJIbHAS K DK3aMeHY,
BnazieeT npuemamu | padora  (ITP-2) | 8-13 mynkTsI
COCTaBIICHMS «JInnelinas [IPUMEPHOTO
ypaBHEHMH IMHMU | anredpa, owmnera 1
A Y TIOBEPXHOCTH BEKTOpHast ceMecTp
a;:g;;?:;;ﬁ 3HAET OCHOBHBIE anredpa U | IPUMEPHBII
METO/IbI aHAJIUTHYCCKAs Bapuant KP
AHATUTUYECKOU FeOMETPUS »
T€OMETPUU KOHCIICKT (HP-?)
yMeeT MOCTPOUTD U
KPUBBIC U
OIIK-2 | noBepxHOCTH
BTOPOTO MOpPsAKA
BJIQJICET IpUEeMaMu
paboThI C
YpaBHEHUSIMH
JUHAN 1
ITOBEPXHOCTEN
OIIK-1 | 3HaeT OCHOBHBIE Dkcmnpecc- DK3aMeH
HOHSTHS U koHtposis (I1P-2) | 66-86 Bompocs!
ornpezeneHus «IIpenemnsl U | Ui IOATOTOBKH
TEOPHH MPEJCIIOB | HEMPEPHIBHOCTB» | K AK3aMeHy 1
yMmeeT Beruucaath | KoHenekt (ITP-7) | cemectp,
BBenenue B IpeIeIbl PTP (ITP-12) | 14-18 myHKTHI
MaTeMaTH4ec Bianeer metogamu | «Auddepenunpo | npumepnoro
KHUU aHaInu3 HCCIICIOBAHMUS BaHue (GyHKIUU | Omrera 1
Anddepenmn GbyHKIIUY Ha OZIHOHN cemMecTp
aJIbHOC HENPEPBIBHOCTH MEPpCMCHHON» IPUMEPHBIU




HCUYHUCIICHUE 3HAET TaOIHUILy koHTpoJh (ITP-2) | Bapuant DKP
byHKIIN IIPOU3BOIHBIX koHcnekT ([TIP-7) | «IIpenenst n
OJTHOM yMeeT HENPEPHIBHOCTh
[IEpEMEHHON g depeHmpoBar »
OIIK-2 | b clIOXKHBIE [IpumepHsbIe
byHKIIIN 3a/aHus s
BJIAJICET METOIAMH 3amutel PI'P
g depeHIaIbLHO
T'0 UCUUCIICHUS
BTOPOI CEMECTP
Ne | KonTpoaupye Konp! u sTamnst Ol1ieHOYHbIE CPEACTBA
n/n | Mble pa3ienbl dbopmupoBaHus TeKyIIHi IPOMEXKYTOUHAS
/ TeMbI KOMIICTCHIUH KOHTPOJIb aTTecTanus
TVCIUATUTAHBI
1 | Juddepenmu | OIIK-1 | 3naer tabmuiy Pemenue OK3aMeH
aJlbHOE MIPOU3BOTHBIX 3a1aq 1o
HCUYHUCIICHHE yMEeT BBIYMCIATh | M3ydaeMOMn Bompocst  1-5 w3
byHKIIUN YacTHBIE TeMe Ha | Tepe4yHs BOIIPOCOB
HECKOJIBKUX IPOM3BOJIHBIC NPAaKTUYECKH | JUISI TMOJITOTOBKH K
MIePEeMEHHBIX BJIAQJIEET METOJAMH | X 3aHATHUAX AK3aMeHYy 2 CEMECTp
WCCIIeIOBaHMS A3 10.1
byHKIIUN Na310.2
HECKOJIbKHUX KOHCIICKT
TepeMEHHbIX Ha (ITP-7)
IKCTPEMYM
3HAET TaOIUILy PI'P (I1P-12) | Dx3amen
WHTETPAJIOB «Heomnpenene | 6-13 Bompocel s
OIK-1 | YMeeT BbIOpATh HHBIN MOJITOTOBKH K
= | merox WHTETpa» 9K3aMeHYy 2 CeMecTp
WHTETPUPOBAHUS KOHCIICKT 2-3 W3 TPUMEPHOTO
snaneet texuukoir | (ITP-7) BapHaHTa UL
HHTETPUPOBAHUA JOUKTAHT II0 | DK3aMCHa
5 NHuTterpuposa 3HACT CBOMCTBA Tadnue HPUMEPHBIC
HUE MHTEIPaIoB WMHTETPAJIOB MIPAaKTUYECKHE
yYMEEeT CBECTU 3alaHuA AT
MHTErpa K 3amutel PI'P
OIIK-2 | TabmuuHomy
BJaJIeeT
OCHOBHBIMH
METOAaMHU
WHTETPUPOBAHUS
3HaeT Tecr (TIP-1) | Dx3amen
KJIacCU(PUKAITHIO «duddepenn | 14-23 Bompocsl st
nuddepeHIanbHbl | HallbHbIE MOJITOTOBKH K
X YpaBHEHHH YpaBHEHHS» | DK3aMEHY 2 CeMeCTp
Huddeperm Konrponsnas | 8-9 u3 mpumepHoro
3 allbHBIC pabora (IIP- | BapmanTa TUTSt
YpaBHCHUA 2) HK3aMeHa
«OOBIKHOBEH | IPUMEPHBI BapHAHT
OIIK-2 yMmeeT nogoupars | HPIC KOHTPOJIBHON
MeTonp! pemenns | AMdeperm | pabotsr




BIIAJICET METOJIaMU | aJIbHBIE «OOBIKHOBEHHBIC
peleHuni ypaBHeHUs» | nuddepeHIaabHbIe
nuddepennmanpabl | KoHcmekT YpaBHEHUS
X ypaBHEHHH (TTP-7)
3HAET METO/IbI N3 DK3amMeH
WHTETPUPOBAHUS «OmnpenencH
yMEET BBIYHUCIISITh | HBIA Bompocst  24-39 u3
OTIpEICTICHHBIC U UHTErpaJl U | MEepe4YHs BOIPOCOB
OTIK-1 HECOOCTBEHHBIE €ro JUIs. TIOATOTOBKU K
WHTETPAIbI MPUJIOKEHUS | dK3aMEHY
BJIaZICCT METOJaMU » HpI/IMepH 4-6, 10-12
UHTETPAILHOTO Dkcnpecc- 13 IPUMEPHOTO
WCUYUCIICHUS KOHTPOJIb BapuaHTa
4 Kpathnbie snaer onpenenenne | ([P ‘2) HPaKTHICCKUX
HWHTErpajbl JIBOMHOTO, «/lBomHbIC IPUMEPOB 1A
TpoOiiHOTO, HWHTETpaJIb», | 2K3aMeHa
KPHBOJIHHEIHOTO «Tporinbie MIPUMEPHBII BAPUAHT
MHTErPajIoB unrerpaie» | OKP «/[BoitHoit
OIIK-2 | ymeer nepexoauTh Koncmekr HHTCTPAID?,
K [IOBTOPHOMY (ITP-7) «TpoiiHon
MHTerpalry HUHTErpa»
BIIAJICET MPUEMaMH
BBIYHMCIICHHS
WHTETPAJIOB
HIxasa oueHUuBaHUs YPOBHA CPOPMHUPOBAHHOCTH KOMIIETEHIUM
Koa n Jrtansl GOPpMUPOBAHMA KpHUTEepHHU N0Ka3aTeJIH 0aJLI
¢opmyanposk KOMIIETEHIMH bl
a
KOMIIETCHIIUN
OIIK-1 OCHOBHEBIC 3HaHUE TIOHATHS | CIOCOOHOCTh 62-
CIIOCOOHOCTh MOHSTHUS U OTIPENIeTTUTES, BBIYHCIIUTH 74
10 METO/IbI MaTpHIIbI, OTIPEICTTUTENb;
HCIOJIb30BaT MaTpPUYHOTO CUCTEMBI; CIOCOOHOCTH
b OCHOBHBIE HCUYUCIICHMUS, 3HAHHE OCHOBHBIX | BBIYUCIUTH CYMMY
3aKOHBI Teopuu TOHATHIA MAaTpHII;
€CTECTBEHHO Onpe/ieTUuTeNeH, | MpeesoB; CIOCOOHOCTH
Hay4HBIX 3HAET METO/IbI PEIICHUs | 3HAHUE TAOIHIIBI | BBIABISITH
JTUCIUTIINH B | (TIOPOTOBBIN | CHCTEM; MIPOM3BOIHBIX; HEONPEeIeIEHHOCTh
npodeccuona | ypoBeHb) OCHOBHBIC 3HaHWE TaOIUIBI | |
JTEHOM MOHSTHUS U WHTETPAJIOB, CIIOCOOHOCTH
JEeSATETbHOCT METO/IbI TIOHSTHE BBIYHUCIISITH
U, IPUMEHSTh BBIYMCIICHUS HEONPENENEHHOI0 | MpOoCTenIIne
METO/IbI MpE/IeIioB, WHTEerpaa, MIPOU3BO/IHBIE,
MareMaTuyec HaXO0XJICHUS ONPEIETICHHOTO MHTETpaJIbl.
KOT'0 aHaJln3a MIPOU3BOIHBIX, WHTETpaa;
u BBIYHUCIICHHS MPEACTABICHHUE O




MaTeMaTH4ec MHTETPAJIOB. KpaTHBIX
KOTO MHTerpajax
(KoMITBIOTED yMeHue CIIOCOOHOCTb 75-
PUMEHSTh 84
HOTO) BBIUUCIISATH pelaTbh CUCTEMBI
MaTeMaTHU4eCcKue .
MOJIETTUPOBAH o0paTHyIO JMHEWHBIX
METO/IBI .
us . . MaTpUILy; aBHEHMIA;
’ JIMHEHHOM prLy; P ’
TEOPETUYECK yMEHHUE CIIOCOOHOCTb
yMeeT anreOpsl U
oro u BBIUUCIISATH pacKphIBaTh
(IpOABUHYT | MAaTEMaTUYECKOTO
SKCHEPUMEHT | = MIpEIeIbI; HEOIPEIeIEHHOCTb
I aHanm3a Jis
AJILHOTO yMeHue ;
YPOBEHB) peleHust
HCCIIEI0OBAaHU BBIYUCIISTh CIOCOOHOCTb
TUTIOBBIX
s MIPOU3BO/IHBIE U MIPaBUIBHO
npodeCCHOHANIbH
HHTETpaJIbl MPUMEHSITh
BIX 337124
METO/IBI
MHTETPUPOBAHUS
BJIaJICHUE CIIOCOOHOCTH 85-
METOAaMHU aHAJTN3UPOBATH 100
TEXHUKOH pEIIeHHsI CUCTEM, | PEIICHUE CUCTEMBI;
BBITTOJTHEHHSI METOAaMHU CTIOCOOHOCTH
orepanui c BBIYHCIICHUS UCCIIeIOBATh
MaTpHUIaAMU; MIPEJIEIIOB; ¢byHKLHIO HA
TEXHHUKOM TEXHUKOM HENPEPBHIBHOCTH;
BBIUMCIICHUS MIPUMEHEHHUS CHOCOOHOCTD
IIPEJIENIOB; muddepeHranbH | IPUMEHSATh
BJIQJICET
( . WCIIOJIb30BAaHUEM | OT0 MCUUCIIEHUS B | MU PepeHIHaIbHO
BBICOKHU
) muddepeHManbH | UCCIeI0BaHUI € MCUMCIICHHE K
YPOBEHB .
OT0 UCYUCIICHUS B | QYHKIHNA U MCCIIEIOBAaHHIO
UCCJIEJOBAaHUH [IOCTPOCHUHU byHKIU;
byHKINH; rpaduka; CIIOCOOHOCTb
Tr€OMETPUYECKUM | HaBbIKaMH MPUMEHSITh
U 1 QU3NYECKMMHU | BBIUMCIICHUS MHTETpabl B
PUIOKESHUAMHI TE€OMETPHUECKUX | PEILICHUH
WHTETPaJIOB 1 QU3UIECKUX po¢eCCHOHATBHBI
MIPUIIOKEHNUN X 3a/1a4
WHTETPAJIOB
OIIK-2 OCHOBHEIC 3HAHUE CIIOCOOHOCTb 62-
CIOCOOHOCTh AIIEMEHTBI OTpeIeIeHUs BBINOJIHATh 74
10 BBISIBUTH BEKTOPHOMU BEKTOpA, BUJIbI 3JIEMEHTapHbIE
€CTECTBEHHO anreOpsl, JMHUN Ha necTBUs ©
3HaeT
HAY4YHYIO .. | KOMIUIEKCHBIE TUIOCKOCTH U B BEKTOpaMH;
(moporoBbIit
CYLIHOCTh ) YHClia, OCHOBHBIE | IPOCTPAHCTBE, CHOCOOHOCTD
OBEHB
npooiem, P METO/IbI THIIBI MIOCTPOUTH JIMHUIO;
BO3HUKAIOIIH AHAIUTUYECKOM muddepeHnanbH | CHOCOOHOCTh
X B X0JIe TeOMETPHH, BIX YpaBHEHUH OTIPENIENTUTH THII

npodeccruona

MCTOJbI pCHICHUA

YpaBHEHUS




JIbHOU g depeHmaibH
JeSTeTbHOCT BIX YPaBHCHUIA
1, TIPUBJICYb HCIIOJIB30BaTh yYMCHHE CIIOCOOHOCTB 74-
UX IS MaTeMaTHYECKYH0 | BBIUUCIIATH BBIYHCIIUTH 84
penieHus JIOTHKY JIJIS CKaJISIPHOE, CKaJISIPHOE,
COOTBETCTBY dbopmupoBaHUs BEKTOPHOE U BEKTOPHOE U
IOIINI CYXJICHUH 110 CMeIIaHHOe CMeEIIaHHOE
¢buzuko- npoeCCUOHATIBH | TPOU3BEICHHUS; IIPOU3BEICHUS;
vatemarmaec | oo BIM IIpOOJIEeMaM; | YMEHHUE HalucaTh | ClIOCOOHOCTD
KU anmapar (HP OABHIYT [IPUMEHATH yYpaBHEHUE JIMHUM | HAIIUCaTh
b AQHATUTHYECKYIO | IO U3BECTHBIM ypaBHEHHE U
YpOBEHbB)
TEeOMETPHIO U napameTpam; MOCTPOUTD JIHHUIO;
TEOPUIO yMEHHE CIIOCOOHOCTB
muddepeHanbH | IPUMEHSTH HAaXOJHTh PEIICHHUE
Or'0 UCYHCIICHUS B | METOJbI perieHus | 3aaaun Komm
npodeccuoHallbH | tuddepeHImanbH
BIX 3a/1a9ax BIX YpaBHEHUH
BJIAJICHHE CII0COOHOCTE 85-
HaBBIKaMHU BBIYHCTUTH padoty, | 100
METOlaMU penieHus MOMEHT CHJIBI U
MOCTPOCHHUS npoeccCuOHabH | TPAMOTHO
HPOCTEHIITNX BIX 33]a4 POaHATN3UPOBATH
MaTeMaTU4eCKuX | METOJaMHu ux;
MoJejeH aHAJIUTHYECKOH CIIOCOOHOCTD
THUIOBBIX reOMeTpHH; COCTaBUTH
BJIaJICET
. npodeCCHOHATIPH | BIaJICHHUE ypaBHEHHE JIMHUU
(BEICOKHH BIX 33/1aY; TEXHUKOH Y TIOCTPOUTH
YpOBEHbB)
METOIaMU COCTaBJICHUS 00acTs;
aHanm3a muddepeHmaibH | CIOCOOHOCTD
coJiepKaTelnbHON | bIX YpaBHEHUH COCTaBUTH
UHTEPIIPETAlliU | pealibHbBIX T depeHaIbHO
MOJTy4EHHBIX MIPOLIECCOB € ypaBHEHHE,
pe3yJbTaTOB HaWTH pelieHue
3amaun Komm u
ClIeNaTh BBIBO/I.
IIkaJjia u3MepeHust ypoBHs C(pOPMHUPOBAHHOCTH KOMIIETEH UM
HToroBslit 6amn 1-61 62-74 75-84 85-100

Ornenka (nsaTHOAUIbHAS TITIKATA)

2 (He3auTeHo)

3 (3auTeHo)

4 (3auTeHO)

5 (3a4TeHo)




YpoBeHb chOpMUPOBAHHOCTH MOPOTOBBIA . BBICOKU I
. OTCYTCTBYET . IIPOJIBUHYTHIN .
KOMITETCHITHIA (6a30BHbIif) (KpeaTHBHBII)

MeToauyeckue peKOMeHIAUM, ONpele s I0lne NPoueaypPbl OLeHUBAHUS
pe3yJIbTATOB OCBOEHMS JUCIIUILINHBI
OueHoYHbIE CPeCTBA ISl MIPOMEKYTOYHOM aTTeCTAlUM

[IpomexyTouHast arrecTanus CTYAEHTOB MO JUCHUIUIMHE «MaTeMaTuka
IPOBOJUTCSI B COOTBETCTBUM C JIOKAIBHBIMU HOPMATUBHBIMHU akTamu IBDY u
SIBIISICTCSL 0053aTCIIBHOM.

[IpomexyTouHast aTrTecTaldss M TEKYIIMH KOHTPOJb MO JUCIMUIUIMHE
OCYIIECTBIISICTCS C UCIIOJIb30BaHUEM 0aTbHO-PEHTHUHIOBOM CHCTEMBI.

[To aucnunnune «MaTeMaTuka» y4eOHBIM IUIAHOM MPEIYCMOTPEH SK3aMEH B
IIEPBOM M BTOPOM CEMECTpax.

DK3aMeH Mo JUCIHUIUIMHE «MaTeMaTrkay MPOBOJUTCS B TMCbMEHHOM BHUJIE B
dbopme BBITIOJIHEHUSI MTUCbMEHHBIX 3aaHuil. [Ipu HEOOXOAUMOCTH, CTYAEHT YCTHO
MOSICHSIET BBIMIOJIHEHHBIEC HE TIOJTHOCTHIO OTBETHI.

Ilepeuenv 60npocoe 014 n0020MOEKU K IK3AMEHY

Ilepevtii cemecmp

1. Omnpenenmutens. Ilopsmoxk  onpeaenutens. CBolcTBa  ompeaeauTeNen
(10Ka3aTeNbCTBO CBOMCTB).

Brluncnenue onpeaenuteneit 2-ro v 3-ro nopsiaka.

Musnop. Anredpanyeckoe JTOMOJTHCHHE.

Paznosxenue onpeaenuTess Mo CTPOKE U CTOJIOIY.

Martpuupl. Knaccudukanus Matpui.

JIuHerHpIe oniepanyu HaJl MaTPULIAMH, UX CBOKMCTBA.

TpaHncnnoHUpPOBAHUE MATPUII.

[IpousBenenue MaTpuil.
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DneMeHTapHbIe peoOpa3oBaHMs HAJl MaTPUIIAMHU.



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.

O6paTtHass Mmatpuila, ee cBoicTBa. HeoOxommmMoe M JOCTATOUYHOE YCJIOBHUE

CYILLECTBOBAaHHS OOPATHON MaTpPUILIBL.

[IpaBuio HaxoxIeHUsT 0OPAaTHON MAaTPUIIBI.

Panr matpunsl. MeToa HyJel U €IMHUL HAXO0XJICHUSI PAHTa MATPUILBI.
CucTeMBbl IMHEMHBIX aareOpandecKux ypaBHEHUH.

MartpuyHasi 3a1IucCh CUCTEM JIMHEHHBIX alIreOpanyecKux ypaBHEHHM.

COBMECTHOCTh CHUCTEM JIMHEWHBIX alreOpandecknx ypaBHeHUH. Teopema

Kponekepa-Kanemnu.

Meton Kpamepa perieHrs cucTeMbl JIMHEHHBIX alreOpanyeckuX ypaBHEHHM.

MaTpuuHbIi METOJ pEelIeHUs] CHUCTEMbl JIMHEWHBIX —aiare0pandyecKux

YPAaBHEHHUM.

Meton [Maycca peniennst cucTeMbl TMHEHHBIX alreOpanyeckux ypaBHEHHM.

Bexropsl. Knaccudukarus BektropoB. JIuHeliHbIe onepaluyd HaJl BEKTOpaMH,

MX CBOMCTBA.

JInHerHas 3aBUCUMOCTb U HE3aBUCUMOCTh BEKTOPOB. basuc.
JlexapToBa cucrema KOOpAUHAT.

Pannyc-Bexrop Touku. Koopauuartel Touku. KoopanHaTel BEKTOpA.
Hamnpagsisromnye KOCHHYCBI BEKTOPA.

JInvHa BeKTOpa B KOOpAUHATAX.

Jlenenue oTpe3ka B 3aJaHHOM OTHOIIEHUH.

[Ipoekuus BEKTOpa Ha OCh, €€ CBOKCTBA.

VYron Mexny AByMsI BEKTOPaMHU.

CkansipHOE POU3BEICHUE BEKTOPOB, EI0 CBOMCTBA.

@U3NYECKNN CMBICII CKAIAPHOIO IMPOU3BEAEHUS BEKTOPOB.
BripakeHne ckalasipHOTO MPOU3BECHUSI BEKTOPOB B KOOPJMHATHOUN (opMe.
OpueHTanus TpOKA BEKTOPOB.

BekTopHoe npou3BeeHne BEKTOPOB, M0 CBOKWCTBA.
['eomeTpHrUecKnid CMBICI BEKTOPHOTO MPOU3BEICHUS BEKTOPOB.
@U3NYECKUN CMBICI BEKTOPHOTO IMPOU3BEICHUS BEKTOPOB.

BripakeHne BEKTOPHOTO MTPOU3BEACHUS BEKTOPOB B KOOPAUHATHOM opme.



36. CwmemanHO€ MMPOU3BEICHNE BEKTOPOB, €T0 CBOMCTBA.
37. T'eomeTrpuueckuii CMBICT CMEIIAHHOTO MPOU3BEACHUS BEKTOPOB.
38. BrIpakeHHne cMEIIaHHOTO MTPOU3BEICHUS BEKTOPOB B KOOPAMHATHOM (hopMme.
39. OO6muiee ypaBHEHHE TPSAMOI HA MIIOCKOCTH.
40. HenousiHble ypaBHEHUS NMPSMOM Ha TIOCKOCTH.
41. VYpaBHeHHE NPSIMOU HA IIIOCKOCTU B OTPE3KaX.
42. KanoHn4eckoe ypaBHEHHE NPSIMOM Ha TIOCKOCTH.
43. TlapameTtpuyeckoe ypaBHEHHE MPSMOM Ha MIOCKOCTH.
44. VYpaBHeHHE NPAMON Ha TUIOCKOCTHU, IPOXOIAILIEH Yepe3 IBE 3aJaHHbIE TOUKH.
45. YpaBHeHUE NPSIMOM Ha MJIOCKOCTH IO TOYKE U BEKTOPY HOPMAaJIH.
46. VYpaBHEHHE NPSIMOU Ha MJIIOCKOCTHU C YTIOBBIM KOI(PPHUITUEHTOM.
47. PaccTostHuE OT TOYKH J0 IPSIMOM HA MIOCKOCTH.
48.Yroa Mexay ABYMs MPSIMBIMU Ha TUIOCKOCTHU. Y CJIOBUS HapajlIeIbHOCTH U
NEPHEHIUKYJIIPHOCTH JIBYX MPSAMBIX HA IJIOCKOCTH.
49. Ilnmockoctb. OOIIEEe ypaBHEHHE TUIOCKOCTH.
50. HccnenoBanue ypaBHEHHs MIIOCKOCTH.
51. VYpaBHeHHE TIOCKOCTH B OTpE3Kax.
52. VYpaBHeHHE IUIOCKOCTH, MPOXOAIIEH Yepe3 TpH 3aJaHHbIC TOUKH.
53. VYpaBHeHHE IJIOCKOCTH MO TOYKE U BEKTOPY HOPMAJIH.
54. HopmanbHOe ypaBHEHUE MJIOCKOCTH.
55. PaccTostHuE OT TOUYKH /10 TIJIOCKOCTH.
56.Yros Mexay AByMs TUIOCKOCTAMHU. Y CJIOBUS NapalIeIbHOCTU U
NEPHEHAUKYISIPHOCTH JIBYX IJIOCKOCTEH.
57. Ilapamerpruyeckue ypaBHEHUS NPSIMOU B POCTPAHCTBE.
58. KaHonuueckue ypaBHEHMs MPSAMON B IPOCTPAHCTBE.
59. VYpaBHeHUS NpSIMOU B MPOCTPAHCTBE, MTPOXOAAIICH Yepe3 IBE TOUKHU.
60. OOmue ypaBHEHHS TPSIMON B MPOCTPAHCTBE.
61.Yron Mexay AByMs IPSIMBIMH B IPOCTPAHCTBE. Y CJIOBUS NapaAJLJICIIbBHOCTH U

MEPIIEHANKYJIAPHOCTH ABYX IPSMBIX B IPOCTPAHCTBE.



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.Yrom Mexay psSMOU U IIOCKOCTBIO. Y CIIOBHSI MAPaLIICTIEHOCTH U

NEPHEHAUKYJIIPHOCTH MPSMOM U TNIOCKOCTH.
[TosstpHast cuctema KOOpJAMHAT
Kpusbie Broporo nopsaka: OkpyxxHocTs. Jmurc. ['unep6oina. [Tapadona.
[ToBepXHOCTH BTOPOTO MOPSIAKA.
AOcoutoTHas BEIMYUHA JEHCTBUTEIBHOTO ynciia. OKpeCTHOCTh TOUKH.
[TocnenoBarenpHOCTE. [Ipenen nocmen0BaTEIbHOCTH.
[Ipenen dbynkuun. OJHOCTOPOHHHE MPEIEIbI.
3ameyaTeabHbIE IPEIEIIBI.
beckoHeuHO Malble U OECKOHEUHO OOJIbIINE BEIUYUHBI.
CpaBHeHune 6eckoHeUHO MaJibiX. OCHOBHBIE SKBUBAJICHTHOCTH.
HenpepoiBHOCTh (yHKIMIA. CBOMCTBA HENPEPHIBHBIX (QYHKIUM.
Touku pa3pseisa.
[IpousBoiHas, €€ reoMeTpuUeCKuil U (PU3NICCKHUI CMBICII.
YpaBHEHUS KacaTeIbHON U HOPMAJIU K IIJIOCKOU KPUBOM.
[TpaBuna nuddepeHrpoBanus.
HuddepenumpoBanue ciioxHOU QyHKIIUH.
HNudbdepenumpoBanue GyHKIINUN, 3aJaHHBIX TAPAMETPUUECKH U HESIBHO.
Huddepennman GpyHKIIMU, €T0 TEOMETPUIECKUN CMBICII, CBOMCTBA.
ITpaBuno Jlonurans.
VYcnoBue Bo3pacTanus U yObIBaHUS (PYHKIIHU.
Heobxoaumoe yciioBue 3KCTpeMyma.
JlocTaToyHOE yCIIOBHE SKCTPEMYyMa.
Touku nepern6a, onpezeseHne BhIMYKIOCTH BOTHYTOCTH rpaduka GyHKIUH
Heobxoanmoe 1 J0ocTaToOuHOE yCIIOBUE TOUKH Mepernda
[ToHOE MCccnenoBanre (HyHKITAH.

Ilepeuensv 6onpocoe 011 no020moeKu K IK3ameny 2 cemecmp
Bmopou cemecmp

1. YacTHble MpOM3BOAHBIE W YaCTHbIE IUPPepeHraibl QYHKIUU HECKOJbKUX

IIEPEMEHHBIX.
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[Tonneiii nuddepenunan GyHKIUN HECKOIBKUX MTEPEMEHHBIX.
YacTHble NPOU3BOAHBIE BBICIINX MOPSIKOB.

KacaTtenpHas mI0cKoCTh U HOPMaJb K MOBEPXHOCTH.
DKcTpeMyM (DYHKIIUU HECKOJIBKUX MEPEMEHHBIX.
[TepBooOpa3zHas 1 HeonpeAeaEHHBINM HHTETPpaJl, CBOMCTBA.
TabnuyHble UHTETPAJIBI.

3ameHa NepeMEHHON B HEONPEIETICHHOM HHTETpalIe.

HHTCFpHpOBaHPIe I10 9aCTAM B HCOIIPCACICHHOM HMHTCTPAJIC.

10. UHTerpupoBanue KBaJIpaTHOTO TPEXUJeHa B 3HAMEHATEJIE.

11.MuTerpupoBanue paloHaIbHOM IpoOu.
12.NurerpupoBanue uppalvioHaIbHBIX QYHKIIUH.
13.UuTerpupoBaHre TPUTOHOMETPUUYECKUX (DYHKIIUMA.

14. ludbdepennmanbubie ypaBHeHUs. Buibl ypaBHEHUH.

15. YacTtHoe u ob61ee pemenue. [ToctanoBka 3amaun Ko,

16.luddepenniuanbapie  ypaBHEHUS MEPBOrO TOPsAKA C pa3AeiéHHBIMU U
pa3aeAIOIUMUCS IEPEMEHHBIMU.

17.0nnopoansie nuddepeHumanbHbie ypaBHEHUS IEPBOTO MOPSAKA.

18.JIuneitnsie qudpepeHnranbubie ypaBHEHUS IEPBOTO MOPSIKA.

19.Vpasuenue bepuyu.

20. Inddepennmanpaple ypaBHEHHUS BRICIINX OpsAAKoB. OO0Iee pemeHue.

21. ludbdepennranbuble  ypaBHEHHsS] BBICHIMX TOPSAKOB, JOIYCKAIOIIHE
HNOHWKEHUE MOPsIIKA.

22 .Jluneiinple  ogHOpoAHBbIe  audGdepeHInanbHble  ypaBHEHUS  BBICIINX
HOPSIKOB C MOCTOSHHBIMH KO3 pULineHTaMHu.

23.Jlunelinple  HeoAHOpOIHBbIE U (depeHlranbHble  ypaBHEHUS  BBICIIUX
MOPSZKOB C TMOCTOSIHHBIMU Kod(¢duuumentamu. OOmiee pemenue. Meton
o/100pa YacTHOTO PElICHHUs IO BUTY MTPaBOW YaCTH.

24.0OnpeneneHHbli UHTErpaj U €ero CBOMCTBA.

25.®opmyna HeroTona-JleitOnuna.

26.Brrauciienue OIIPpCACICHHOTO MHTCTpaJIa METOAOM 3aMCHEI IICPEMCHHBIX.



27.Bpruncnenne OMpEAeNIeHHOT0 HWHTErpajia METOJOM HWHTETPUPOBAHUS 10
JaCTsIM.

28.HecoOcTBEeHHBIE HHTETPAJIBI, UX CBOMCTBA U METO/IbI BHIUMCIICHUSI.
29.I'eomeTpruyecKue IPUIOKEHHS OMpeIeIEHHOTO HHTEerpaa.

30. JIBoiiHOM MHTETpaa U €ro CBOMCTBA.

31. Tlepexona B TBOHOM WHTETpasIe K TOBTOPHOMY.

32. Brruucnenue ABOWHOTO HHTErpaja B IEKaPTOBBIX KOOPIUHATAX.

33. BrruucieHnne ABOWHOTO MHTETpaja B MOJSIPHBIX KOOPAMHATAX.

34. TlpunoxeHus IBOMHOTO WHTETpaIA.

35. TpoiiHoit MHTETpa U €ro CBOICTBA.

36. BrrurciieHne TpOMHOTO MHTErpajia B JEKAPTOBBIX KOOPAUHATAX.

37. Beruucienue TpoOHOTO MHTETpasa B IWIMHIPUUECKAX KOOPINHATAX.
38.Brruncienue TpoitHOTro UHTETpaia B cPepuuecKuX KOOpIuHATaX.

39.1IpumnoxxeHus TPOMHOTO UHTETpAIA.

Ipumepnbwtii sapuanm npakmudeckux nPUMePos8 0 IK3AMeHa
Ilepevitii cemecmp
1. IIpoBepuTh COBMECTHOCTh CHCTEMBI YPAaBHEHHMH U B CIy4a€ COBMECTHOCTHU

peumTh ee:

a) mo ¢popmynam Kpamepa;
0) ¢ MOMOITEI0 OOpPATHON MATPHUIILI (MATPUUYHBIM METOJIOM)
B) MeToioM ["aycca.

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

X, +5%X, + X, =0

2. Pemuts CJIAY: A% — 1%, + 2% = O.



X, +3X, =X, =6

2X, +6X, —2X, =12
3%, +9%, —3x, =18
\Xl_X3:2

3. Pemmuts CJIAY:

. |x-3y=1
4. PemmThb CUCTEMY ypaBHEHUH :
2x+y=9

5. Jansr ase Matpuusl 4 u B
Haiitu: a) AB;6) BA;B) A1) A4 0) A" 4;e) M. 1, MATPHLBL A;

X) A,; MaTpusl B.

2 -1-3 2-1-2
A=/0-1-6|, B=3-5 4
-34 2 1 21

-5 6 1 -
6. P X - = .
CIIUTh MATPUYHOE YPABHEHHUE (_4 5} (2 3 j

7. Berauciauthb cosp - HanpaBnﬂIomI/Iﬁ KOCHHYC BEKTOpa ﬁ , ecom A(L-1L2)u
B(2,4,0).

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

1) Ipoekiuro BeKTOpa AB wa BEKTOP BC,re. np+cAB;

2) ITnomane AABC;

3) Brusicauts, Oymet 1 Bektop AM opToroHaseH BEKTOpPY BC ,ecma M -
cepeauHa otpe3ka BC.

4) TlpoBepuTh, 0OpPa3yOT JH BEKTOPHI a;b;c Gasuc, u maittu KOOPIUHATHI
Bektopa d B 3TOM Gasrce.

5) IIpaByro 158105 JIEBYIO TPOUKY o0pa3yroT BEKTOPBI
a=3-11); b=4i -5j; Cc=i+j-k.

6) BbluMciIuTh cos(a?k_)) uIlp.a, ecin a=2i—j+3k 1 b=3i+j-2k.

7) IleprneHaMKyISpHEI JIM BEKTOPBl a=p+QqH b=2p—q, eciu ‘_p‘ =2, ‘a‘ =2,

(p.a)=7%-



8. Haiitu Hpg(axﬁ), ecan a=(2;0;3), b=(-354) u c=(34-1).
9. Haiitu anmukaty Bektopa (2K + 3j) X .
10.Ilpu kakoM AEWCTBUTEILHOM ¢ IUIOINAAb TPEYTOJbHHKA C BEPIIMHAMH

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

11. Jano: a=m-n, b=2m+3n, c=m-2n, |{m|=1,|n|=2, <(m,n) =
2m/3. Beraucnuts (a+b) - cC.
12.Haiitn ypaBHEHHE TIOCKOCTH, IMapajuiebHOM miockoctu XOY,
PacCIoJIOKEHO HAa PACCTOSIHUM PABHOM 5 OT He€.
13.Hanucath ypaBHEHHE MIOCKOCTH, MPOXoasiiei uepe3 Touku A(3, -1,2) u
B(2,0, -1) nmepneHauKyaspHO MIOCKOCTH X-y+1=0.
14 . Hanummre ypaBHEHUE MPSAMOU, Mpoxoasinei yepes Touky A(-1;2;3)
. x y—3 7-5
napajjieibHO MPIMON  — ==~ ="~
-2 3 -4
15.0npenenuth THI KpuBoi 8X* + 8y’ + 4y + 24x —4=0. IIpuBecTu ee

ypaBHEHHE K KaHOHM4YeckoMy Buy. ClieaaTh CXeMaTHIECKUIi YepTexk.
16.IToctpouts muHuIO y2 — 2y + X = 0.

Ipumepnwtii eapuanm ounema 1 cemecmp
1. IIpoeknus BexkTopa Ha 0chb. COCTABISAIOIIME BEKTOPA.

2. ITpu kakOM 3HaYEHUHU M BEKTOPHI a = (—2; 3; M) b =(6; —9;12) KOJUTUHEAPHEIL.

3anucath Pa3JI0KEHUE BEKTOPA d O COCTAaBJIAIOIIAM.

3. UccnenoBath cucTeMy Ha COBMECTHOCTh. PemmuTh cucTeMy ypaBHEHHUM
X+2y—-22=5

S5x-2y-z=4.

4x+22=2

4, Cunbl El=(5;—];—3) " F_2=(—4;2;1) MPWIOKEHBI K TOYKE A(2;—3;5). BbIUUCIUTH
paboTy, coBeplIaeMyl0 pPaBHOJCHCTBYIOIIEH OSTUX CHJ, KOrjJa €€ TO4YKa
IIPUIOKEHUS IEPEMEILIAETCS B TOJIOKEHUE B(1,4;0) .

C D
Jano: Haiitu: M
|AB| =2, FB, AM. 5 c
oM = v,
= [/ =1. .



0

10.

11.

12.

13.

14,
15.

16.

17,

18

51 -2
A=|1 3 —1|, wuaiitu oOparTHyr0 MaTpuily, €CIM OHA CYyLIECTBYET,
3 4 -1
BBIYMCINTD M, .
Haitt nnuHy nuaronanei napauienorpaMma, HIOCTPOEHHOTO Ha BEKTOpax
p-2a—3b, q-a+2b, ccun [g =1, [p|=v2, ab)-225°.
BbIBECTH KAaHOHUYECKUE YPABHEHHS IPSMON B IPOCTPAHCTBE.
Onpenenenue >amnca. OCHOBA ypaBHEHUS DILIUIICA.
Xx-1 y-2 7-6

Haiinure TOUKy nepecedeHus npsiMmon 1 1

H IINIIOCKOCTHU
4x+y-6z-5=0.
2

[TocTpouTh 007aCTh, OTPAHUYEHHYIO YKa3aHHBIMU JIMHUAMHU: Y = X~ — 4,

2 2, .2
y=—x"+4;x"+y " —4x=0
[TocTpouTh 007ACTH OTPAHUYECHHYIO TOBEPXHOCTSIMU:
y>0,2>0;2x-y=0;Xx+y=9;2=x°.
CocTaBUTh ypaBHEHHUE OKPYKHOCTH, AUAMETPOM KOTOPOU CITY>KUT OTPE30K

npsaMon 3x+4y-12=0, 3aKIF0YEHHBIA MEKIY OCSIMU KOOPAUHAT.
Teopema Pomns. @opmynnpoBKa, TeOMETPUUYECKAs HHTEPIPETALIUSL.

. 2% +x-3
Breraucnuth npenen IImZ—.
x—1 X —

-4
(x+3Y

Berauciute npeaen: lim| —— .
X—>00 X—l

Haiiti npou3Boanyo QyHKIMH Y = arctgy/1— 5

y=(InGx-4))", y' -2

Ilpumepnuiii 6apuanm IK3aMeHAUUOHHO20 OUIema, mopoil cemecmp

1. OO6bikHOBeHHbIE Tuddepentnanbubie ypaBHenus (O1Y). Buubl ypaBHeHHI.

YactHoe u obmee pemenue. 3anaya Komm.

2. Haiitu unTerpa: I (3x+4)edx.

. 2
arcsin x) +1

NS

dx.

3. Haiitu unrerpan: I(



X2 +1

d
> (x3 +3X +1)2 ”

4. BBIYHCIIUATH:

—_—

5. Bblumcnuth miomans (QUIypsl, OTpaHMYEHHOH muHMAMEH X=4Yy—Yy®> u

X+Yy=0.
2 2
6. BbIYHUCIUTH: J‘XE_X dx.
0

7. TlpencraBuTh KOMIUIEKCHOE YMCIO Z =—1+1 B MoOKa3aTelbHOUN Qopme.

8. Haiitu obmee pemenue quddepeHnaibHOr0 YpaBHEHUS: y'(x —1) =y+1

9. Haiitu obmiee perenue quddepeniuanbHoro ypasaenus: Y’ —4y' + 3y = xe”.

10.. PaccTaBuTh Mpeenpl MHTETPUPOBAHUS B MHTETpAIC ﬂ f(x, y)dxdy , ecnu
D

oomacte  D:{ y=2x3; y=0; x=1}.
11. BeraucauTe miomans GUryphl, OrpaHMIeHHON IMHUAME Y = X2, X = -y.

12. BeraucnuTh TpOWHON MHTETpaT _UJ ydxdydz no obnactu
\

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

Kpumepuu 8blCmaejienus OueHKu cmydenmy Ha IK3ameHne no ()ucuunﬂuue

«Mamemamuxa»
Bbaniabl Ouenka 3auera/ TpeboBanus K chOPpMHUPOBAHHBIM KOMIIETCHLIHAM
(pEeUTHHTOB | IK3aMeHa
O OIIEHKN) (cranmaptHas)
100-85 «3a4UMeHO0»/«OMIAUYHO» OreHKa «OTJIMYHO» BBICTABISACTCS CTYACHTY, €CIIH OH

riyOOKO M MPOYHO YCBOMJ IIPOrPaMMHBIM Marepual,
HCYEPINBIBAIOIIE,  ITOCIENOBATEIBbHO,  YETKO U
JIOTUYECKH CTPOMHO €ro M3Jaraer, yMeeT TEeCHO
YBSI3bIBaTh ~ TEOPUIO C  MPAKTUKOW, CBOOOJHO
CIIPABJIETCS C 3a/layaMH, BOIIPOCaMU

U IpYTMMH BUJIAMU NPUMEHEHMS 3HAHUM, IPUUYEM HE
3aTpyQHSIETCS. € OTBETOM IIPU  BUAOU3MEHEHUU
3aJaHui,  HUCHOJB3yeT B  OTBETE  Marepual
MOHOTpadUYECKOM JTUTEPaTyphl, MIPaBUJILHO
00OCHOBBIBaE€T  MPUHATOE  pELICHHe,  BJajeeT




Pa3HOCTOPOHHUMU HaBbIKaMH nu nprueMamMunu
BBITTOJTHCHHUA MPAKTHYCCKUX 3ada4.

75-84

«3aumen0»/«xopom0»

OneHka «XOpoLIo» BBICTABIISIETCS CTYACHTY, €CIIU OH
TBEPAO 3HAECT Marepuall, IPaMOTHO U IO CYUIECTBY
W3JIaraeT  €ro, He  JIONycKas  CYLIECTBEHHBIX
HETOYHOCTE B OTBETE Ha BONPOC, MPABUIBHO
MIPUMEHSET TEOPETUUECKHUE MOJ0KEHHS MPU PELICHUHN
MPAaKTUYECKUX  BOIPOCOB W 3aJay,  BIAJEET
HEOOXOTUMBIMU  HaBbIKAMM M IpPUEMaMU  HX
BBITIOJIHCHHUS.

61-74

«3aumenoy/
«V0081€MBOPUMENLHOY

Ouenka «yIOBJIETBOPHUTEIBHOY BBICTABIISICTCS
CTYACHTY, €CJIM OH MMCECT 3HAHUSA TOJIBKO OCHOBHOI'O
Mmarepuaa, HO He

YCBOMJI ~ €r0  JeTajel, JONyCKaeT HEeTOYHOCTH,
HEJIOCTaTOYHO

NpaBUJIbHBIE (OPMYIUPOBKH, HAPYIICHHS JIOTHIECKOM
MIOCJICZIOBATEIbHOCTH B H3JI0KEHHH MPOTPaMMHOTO
Marepuaia, HCIBITEIBAET 3aTpyIHEHUS pu
BBITIOJTHEHUH

IIPAKTUYECKHUX padoT.

60 1 meHee

«He3aumeno»/
«HEYO0BIIeMBOPUMETLHO N

OneHka  «HEYIOBJIETBOPUTEIHHO»  BBICTABISETCS
CTYICHTY,

KOTOpBIi ~ HE  3HAeT  3HAYUTENbHOW  YacTu
MPOrPaMMHOTO MaTepuaia, JOMyCKAeT CYIECTBEHHBIC
OIIMOKH, HEYBEPEHHO, C OONBLUIMMH 3aTpyTHECHUSIMU
BEITIONHSCT TMpakTU4eckue pabotel. Kak mpasuio,
OIICHKA «HEYIIOBJIETBOPUTEIHLHO CTaBUTCS
CTyJIeHTaM, KOTOpPhIC HE

MOTYT TPOAODKUTH OOydeHue 0e3 MOMOTHUTEIbHBIX
3aHATHI IO COOTBETCTBYIOIIECH AUCIUTLIINHE.

TeKyLua;I arTecTranui CTYACHTOB 10 JUCHUITIIINHE «MaremMaTuka»

MPOBOAUTCS B COOTBETCTBUHU C JIOKAIBHBIMH HOPMAaTHBHbIMU akTamu JIBOY u

SABJIAETCS 00s3aTEIBHOM.

Tekymias arrectanus 1Mo JUCHUIUIMHE «MaTtemMaTukay IpoBOUTCS B hopme

KOHTPOJBHBIX MEPONPUITHI (KOHTPOJIBHOM paboThl, SKCHPEcC KOHTPOJIBHOMH,

WHIUBUIYaAIbHOTO JIOMAIIHETO 3aJaHus, pacdyeTHO-rpaduyeckod padoThl) IO

OLICHUBAHUIO CI)aKTI/I‘-IeCKI/IX PE3yJIbTATOB OGY‘-ICHI/IH CTYACHTOB M OCYHICCTBJIACTCA

BEJIYIIIUM TPETOaBaTEIICM.

OObexTamMu OLICHMBAHM: BBICTYIIAIOT!

- yqe6Ha$1 JUCHUIIIINHA (aKTI/IBHOCTB Ha 3aHATHAX, CBOCBPCMCHHOCTD BLIIIOJITHCHHA

PA3JIMYHBIX BUJOB 3aJaHUM, IMOCEMIAEMOCTh BCEX BUJOB 3aHIATUU MO aTTECTyEMOU

JTUCIUIIIINHE);




- CTETICHb YCBOCHHS TEOPETUICCKUX 3HAHUN;

- YpOBEHb OBJAJICHHS MPAKTHUYECCKUMH YMEHHSIMH W HABBIKAMU IO BCEM BHUIAM
y4eOHOM padOoThI;

- pe3yJIbTaThl CAMOCTOSTEIBHON PabOTHI.

KonnokBuym  siBisiercss  (opmoll  KOHTPOJS  YCBOGHHUS  CTYACHTAMH
TEOpETHUYeCKOH vacTh Kypca. Cmaercsi CTyJAeHTaMH MpPENoAaBaTelio B YCTHOM
dbopme B Buae coOecenoBaHUs BO BPEMs JICKIIMOHHBIX 3aHATHI MO 3aBEPIICHUIO
U3YYCHUs TEOPETUYECKOW 4YaCTH paslielioB Kypca U OICHHBAaeTcs B ¢opme
g pepeHrpoBaHHOTO 3a4eTa.

KoysiokBuyM cuuTaeTcss CIAHHBIM YCHEIIHO TPH TOJYYCHHUH OLEHOK
«OTIUYHOY», «XOPOLIO» WM «YAOBJIECTBOPUTEILHO». lIpum mOIydeHHH OICHKH
«HEYJIOBJICTBOPUTEIBHO» OH CUMTACTCS HE CIaHHBIM, & COOTBETCTBYIOIIUHN pa3/ie
TEOPETUYECKON YaCTH HEYCBOCHHBIM.

CTyIeHTy MpeiocTaBisieTcss BOZMOKHOCTh MepeciaTh KOJUIOKBUYM OJIMH pa3
BO BpeMsl KOHCYJIbTAIlMH MO TUCIMIUIMHE C MOJYyYCHHEM OLCHKU Ha OJUH Oalll
HIDKe. [l cTymeHTa, YCIENIHO CHABIIETO KOJUIOKBHYM, BBIHOCHMBIE Ha
KOJUIOKBHYM BOIPOCHI HCKJIFOYAIOTCSI W3 CIIUCKa BOMPOCOB BBIHOCHMBIX Ha
IK3aMeH.

Bomnpock! k KOJUIOKBUYMY «BekTopHas anredpay, « AHAIUTHIECKasi TeOMETPHSDY
BXOJISIT B TIEPEYCHB BOMPOCOB TSI MOJITOTOBKH K dK3aMeny 3a 1 cemectp (19-38),
(39-65) cooTBETCTBEHHO.

KonTpoJsbHnasi padora siBnsiercsi GOpMOil KOHTPOJIS YCBOCHHUS CTyJEHTaMH
NPAaKTUYECKON YacTh Kypca. BBIMOIHAETCS CTYJCHTaMU BO BPEeMsl MPAKTUYCCKUX
3aHSTHA 110 3aBEPIICHUIO HM3yYCHHs TMPAKTUYECKOW YacTH pasJelioB Kypca.
KontposibHas pabora craeTcs NpenojaBaTelll0 Ha MPOBEPKY M OIICHUBACTCS B
dbopme nudpepeHIpoBaHHOTO 3a4eTa.

KontponpHast paboTa cuMTaeTcsi BBITOJHEHHOH YCHEIIHO IPH IOJYyYEeHUH
OLICHOK «OTJIUYHOY», «XOPOIIO» WU «YAOBJICTBOPUTEIbHO». [lpy moiydyeHun
OLICHKU «HEYAOBJIETBOPHUTEIBHO» KOHTpOJIbHAS paboTa cuuTaeTcs He CAAHHOM, a

COOTBETCTBYIOIIUI pa3/ied MPaKTUKyMa HEYCBOCHHBIM.



CryneHTy mpeaoCTaBISIETCS BO3MOXKHOCTh MEpec/iaTh KOHTPOJIbHYIO padoTy
OJIMH Pa3 BO BpeMs KOHCYJIbTAlUN MO AUCHUIUIMHE C MOJTYYEHUEM OLIEHKU Ha OJIWH
OayLT HIDKE.

30 BapuaHTOB KOHTPOJILHOU paboThl «BekTopHas anredpa», « AHAIUTUYECKAs
reomeTpus», «AuddepeHimansabie ypaBHEHUS» U T.JI. TPEICTABICHBI B yueOHOM
nocoouu Il  MHKEHEPHO-TEXHUYECKUX CIeHHUAIbHOCTEH BY30B «COOpHUK
WHJMBUAYaJIbHBIX 3aJlaHui MO BhICHIEH mMaTeMatukey, 4. 1 [A. I1. PaOymiko, B. B.
bapxaros, B. B. [lepxagen u Jip. |

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

PacuetrHo-rpaguueckoe 3axanue (PI'3) sBisercs popmoit koutposs CPC.
BreimonHsercss cryaeHTaMH B BUJE Ppa0OThl  BKJIIOYANOIICH TEOPETHUYCCKHMA
MaTepuall KacalollUics JaHHOM TeMbl OOOCHOBBIBAIOIIUN TMOAPOOHOE pelIeHUe
0e3 oImyCKaHMs MPOMEKYTOUHBIX PACUYETOB, PEIICHUS 33/1a4 U3 UHANBUIYAITBEHOTO
nomatnero 3ananus (MJ13), koTopoe BbIAaeTCs MpemnojaBaTelieM H €My XKe
3a7a€TCS Ha TNPOBEPKY HE TMO3JHEE YCTAaHOBJICHHOTO cpoka. 3ammura PI'P
BBHITIOJIHAETCS B hopMe muchMeHHOM paboTtel. PI'3 onenuBaercs B dopme 3auera
(olleHMBAETCsl  OIICHKOWM  «3auTeHO» WU  «He3auTeHo»). PI'3  cuumraercs
BBINIOJIHEHHBIM, €CJIM OHO IOJIYYWJIO B MTOTE€ OLEHKY «3auyTeHO». HecmanHoe B
CPOK WJIM BBI3BAaBLIEE BOIPOCHI 11O BBINOJHEHUIO Y ITPOBEPSIOLIETO MPENO1aBaATEIIA
PI'3 pans monydeHus OIEHKM «3aUT€HO» MOXKET OBbITh HampaBiIeHO Ha
JOTIOJTHUTENIBHYIO 3aIUTY CTYJIEHTOM B (hopMe coOece0BaHMs.

ConepkaHue M CpPOKHM BBINOJHEHHUS MEPOIPHUATHA TEKYIIETO KOHTPOJIS
OCBOEHUS JUCLHILUIMHBI ONIPEAENEHBI B pritokeHnn | Hacrosmen PITY /1.

IIpumepHbIii BapuaHT 3aJaHMii BXOASIIUX B KOHTPOJIbHYI padory
«/Iuneiinass ajaredpa, BeKTOpHas aJjredpa ¥ aHAJIUTHYECKAS
reoMeTpus)

4 1 -4 0 -1 1
1. A=|2 -4 6 |,B=|2 5 0] Haiitru: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. BpI4uCIuTh:

S WP N
(S I N TN
o
N

-2 41 0 -1
1 1 0 3 2
3 9 2 -3 -4
-1 -7 1 -9 -7

3. Haiitu panr matpuier A=

-5 6 1 -1
4. Pemmth MaTpuyHOE ypaBHEHHE: X - = .
-4 5 2 3

3X-3y+2z=2
5. Pemuts CJIAY: 44X -5y +2z=5.
X—2y=5

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

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

8X, +X,—-3%X,=0
8. Pemmts CJIAY: <X +5X, + X, =0
A% —TX, +2X, =0

9. HMaust touku: A(L-2;3); B(4;0;-1); C(2;3;1); D(0;3,0).
a) Haiitu Bextopsr 2AB +3DC .
b) Haitru (E’;Rﬁ).
¢) Haiitu momazs tpeyronsunka ABC .
10. JTamer Bextoper: d=(3,12); b=(~7,-2,-4); ¢=(-4;0;3); d=(16;6;15).
a) Haiitn a-b.

b) Haiitu ‘6 X E‘ :



C) [TpoBepuTh, 00pa3yroT 1 BEKTOPHI @;b;C 0asuc, u HAUTH KOOPIUHATHI

BEKTOpa d B sTOM Gasuce.
11. JlaHBI TOYKH: A(l; —2;3); B(4;0;—1); C(2;3;1); D(O;3;O) .
a) Haiitu ypaBHenue meauana Tpeyroyibarka ABC , onyiieHHON U3 Touku A.

b) Haiitu ypaBaenue miockoctu ABC.

12. Haiitm ypaBHeHHE mpsMOW, mpoxojsmiern deped Touky A(l,—12)
NEPHEHAUKYIISIPHO MIOCKOCTH 2X—3y+4z2+2=0.

13. Hanmcarb ypaBHEHHE OKpYKHOCTH, MPOXOASIIEH uepe3 (OKYyChl 3JUIUICa
x> +16y* =16 u uMerommeil IEHTP B CHIKHEH» TOUKE TEPECEUSHNS ILIUIICA U OCH

OpAUHAT.
14 .TlpuBectu ypaBHEHUE KPUBOM BTOPOTO MOPSAKA K KAHOHUYECKOMY

Buy 9x* +16y* —90x +32y +97 =0. Cienarsb yepTex.
15.TTpuBecTr ypaBHEHHE KPUBOIM BTOPOTO MOPSIKA K KAHOHUYECKOMY
BUITY X+ Y° —4Xy +4x—2y+1=0. CrenaTs uepTesx.

Ilpumepnoii  eapuanm  pabomwel  Ikcnpecc-koumponas  «Illpemenbl u
HENMPEPbLIBHOCThY

BrrarcnuTe npenensl, He MpUMEHsIs TpaBuiio Jlonmurans:
2
.o Xo+1
1. lim 3 .
x>-1x° 41

_ x(2x15—x4+5)
2. lim————
x> 3X°+5x —1

lim «/x+3—«/§

3. )
3 24X —/3x + 2
4. lim 193X
x-0 §IN“5x
e><2—25 1

lim———————.
% g7 (5X —5)

2x-3
6.Inn(3x+5j .
x>o\ 3X—1
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. Haiitu npenensr pyHKumm Yy =

—— = Ipu X—>—00 U 0pu X—>+0,
X°—2X-3

OJIHOCTOPOHHUE TPEAesibl B TOYKAX pa3pbiBa U MOCTPOUTH CXEMATUUECKUI
YEepTEK.

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

paspeiBa (YHKIMM B COOTBETCTBHM C Kiaccuukamuend, eciau OHH
CYILIECTBYIOT.

IIpuMepHbIe NPpaKTUYECKHUE 3a1aHUA, BblaBaeMble Ha 3amure PI'P

«du¢ppepennupoBanue PyHKUUH OTHON NIePEeMEHHO)

1.
2.

Haiitu npousBoanyio GyHKIuU Y =Sin’ 2X.

Haiitu mpou3BojHbIE MEPBOTO M BTOPOro MOpsAAKa (DYHKIHMH, 3aJaHHOU
X = cos” 3t

napaMeTpUYECKu o
y =sin“ 3t

HaiitTu mpousBoaHBIE TMEPBOrO W BTOPOro  MoOpsiika  (YHKIUH,
xy> —3x+5y—-3=0.

Haiitu npousBogHyto GyHKIMU Y = (Sin 3X)M;.

e +e -2

BrerarcnuTh nipezent ¢ moMoinbko npaswia Jlommrams: lim >

x—0 X
[IpoBecTn TmMONHOE WCCIAEAOBAaHWE W TOCTPOUTh Tpaduk GyHKIUU
y:(x3 +4)/x2.

Haiitu monueit nuddepeniman BToporo nopsijaka GyHKIUNA
Z= arctg(5x + y2) :

IIpumepHble NMpakTUYecKHe 3aJaHHsl, BblAaBaemble Ha 3amure PI'P
«HHTerpupoBanue GyHKUMH OJHON NepeMEeHHOI)

[ \/1+ X% xdx

- In x
——dx
JoX

[ 2xsin xdx



dx
I X2 +6x+25

5 [ \/;dx
R
dx

* 3sin? X + 4¢0s? X

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

¢ (x—8)dx
I x(x—-2)°

10_!&
X.

Ix-2

IIpuMmepHbIT BapHaHT KOHTPOJIbHOMI padoThbI «OObIKHOBEHHBIE
aupPepeHnaIbHbIE YPABHEHUD)

1. Haiitu oGriee pernienne auddepeHInanbHOro ypaBHeHus: Y = y—+::LL :

X —_

2. Haiitu o6mmee pemenne guddepeHnuansHoro ypapaenus: Y + 3y = e,

3. Haiitu o6iee pemenue quddepeHipanbHoro ypapaenus: Y +y —2y=0.
4. Haiitu obrmiee perienne nupdepeHnmaibHoro ypaBaeHus: Y” + Yy =sinx.
y" —10y’ + 25y = 9e**

y©0)=2;, y(0)=7

y¥—y=0 |

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

7. Kpuas npoxoaut yepe3 Touky A(2, -1) u yrioBoii ko3 duiimeHt

5. Pemuts 3agauy Komu:

6. Pemuts 3amauy Komu:

KacaTeJIbHOM B JIFOOOW €€ TOUKe MPOTIOPIIMOHANICH KBAAPATy OPANHATHI
TOYKHU KacaHusl ¢ KO3 UITMEHTOM TTponopiinoHanbHocTy 3. Halitu
YPaBHEHUE KPUBOM.

IIpumepHbIii BapHaHT Pad0ThI IKCIPECC-KOHTPOJIb «/[BOITHOI MHTErpa/D)

1. Beluucnute miomaab GUrypel, orpaHU4eHHON
JMHUAMH y2 = 4X; X +y = 3; y = 0; (y >0).



2
0 2—-X

2. V3MeHuTh MOpSA0K HHTETPUPOBAHUS Idx I f(x,y)dy.
-1 -X

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

IIpumepHbIii BaApHaHT Pad0ThI IKCIPecC-KOHTPOJIb « TpoiiHoil MHTEerpasn)
1. Beruaucauth 00bEM TENA, OTPAHUYEHHOTO TTOBEPXHOCTIIMHU:
z=x"+y?* x+y=1 x>0, y>0;, z>0.

2. BbMuCIUTH J‘J‘J'(x2 +2%)dxdydz, V:y=2,x*+2*=2y.
\%

3. PacctaBuTh npenensl UHTETPUPOBAHUS B TPOMHOM MHTETpAlie
Mf(x,y,z)dxdydz,ecnn o6nacn,v:y:2x,y:2,220,z:2\f§.
Vv
Kpurepuu oueHkH (MUCbMEHHBIN 0TBET)

100-86 OGamioB - eciM OTBET IMOKA3bIBaCT TIIyOOKOE M CHUCTEMATHYECKOE
3HaHHME BCEro MPOrpPaMMHOI0 MaTephalia U CTPYKTypbl KOHKPETHOTO BOINpOCa, a
TaK)K€ OCHOBHOT'O COJAEpKaHUs M HOBAIMil JIEKIMOHHOIO Kypca MO CPaBHEHUIO C
yueOHOl nuTepaTypoil. CTyIEeHT JAEMOHCTPUPYET OTYETIMBOE U CBOOOJHOE
BJIAJICHUE KOHILENTYalbHO-TIOHATUMHBIM annapaToM, HAy4YHBIM SI3bIKOM H
TEPMHUHOJIOTHEN
COOTBETCTBYIOLLIEH Hay4yHOW oOsiacTd. 3HaHUE OCHOBHOW JIUTEpaTyphl U
3HAKOMCTBO C JONOJIHUTEIBHO PEKOMEHIOBAHHOW juTeparypoil. Jlornuecku
KOPPEKTHOE U yOeIUTENbHOE U3JI0KEHUE OTBETA.

85-76 - OamnoB - 3HAHHWE Y3JOBBIX MPOOJIEM MPOTPaMMbl U OCHOBHOTO
COJIEpKaHMUS JIEKIMOHHOTO Kypca; YMEHHE II0Jb30BaThCid KOHLENTYAJIbHO
HNOHATUWHBIM aNmapaToM B IPOLECCE aHaIM3a OCHOBHBIX MpPOOJEM B paMKax
JAHHOM TEeMbl; 3HAHHUE BAXKHEHIIUX pabOT W3 CHUCKA PEKOMEHJIOBAaHHOM
JUTEPATYpsl. B 1€I0M JOrMYeckn KOpPPEKTHOE, HO HE BCErJa TOYHOE H
apryMEHTUPOBAHHOE U3JI0)KEHHE OTBETA.

75-61 - Oamn - (QparMeHTapHbBIe, TMOBEPXHOCTHBIC 3HAHUS BaKHEUIIMX
paszenoB MporpaMMbl W COJEpKaHUS JIEKIIMOHHOIO Kypca; 3aTpyJHEHHs C
UCIOJIb30BAaHUEM HAYYHO-TIOHATUMHOTO amnmapara ¥ TEPMHUHOJIOTHH y4eOHOM
JUCUUIUIMHBL, HEMOJIHOE 3HAKOMCTBO C PEKOMEHIOBAaHHOW JIUTEpaTypoi;

YaCTUYHBIC 3aTPYAHCHUA C BBIIIOJHCHUCM MPCAYCMOTPCHHBIX nporpaMMoﬁ



3aJlaHNl; CTPEMJICHUE JIOTMYECKU OMNPEIEICHHO M IOCIEI0BATENbHO H3JI0KUThH
OTBET.

60-50 GamoB - He3HaHHWE, JTUOO OTPHIBOYHOE MPEACTABICHHE O JAaHHOU
npobiemMe B paMKax y4eOHO-IIPOrpaMMHOr0 MaTepualia; HEyMEHUE UCIOJb30BaATh
MOHSATUIHBIN arnapaT; OTCYTCTBUE JIOTUYECKOM CBSI3U B OTBETE.

Jto cootrBerctByeT: 100-86 OammoB — «oTiauyHO», 85-76 OamwmoB —
«xopormio», 75-61 06aminoB — «yIOBICTBOpUTEILHO», HEe Oomee 60 OamioB —

«HCYAOBJICTBOPUTCIILHOY.
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