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I. PaGouas nporpamma nepecMoTpena Ha 3acenaHuu Kadenpsr:

IIporokon Ne 10 ot « 22 » wmrons 2016 1.
3aBenyromuii kKadenpoit % P.I1. Ilenenepa

IL. PaGouas nporpaMma nepecMoTpena Ha 3aceaHuH Kadenpsr:

Iporokon ot « » 20 r. Ne

3asenyromuii kadempoii

(momuce) (U.0. damuus)



AHHOTAUMS JUCHUILTHHBI
«MaremaTuka»

JucrunmHa «MaTtemaTuka» paspaboTaHa JJig CTYJIEHTOB, 00YJaIONIUXCS 110
HampaBieHuto  moarotoBkn  08.03.01  «CtpoutenbcTBO» MO TPOGUITIO
«TennorazocHaOxeHUe W BEHTUJISILUS» U OTHOCUTCA K JIUCUUILIMHAM 0a30BOM
yacTu ydyeOHoro 1uaHa - b1.5.9. O0mas TpynoeMKocTh COCTaBiIsieT 6 3aueTHBIX
eaunull (216 gacoB), peanu3syercs Ha 1 kypce B 1 u 2 cemectpe.

ConepkaHue JUCHUIUIMHBI OXBaThIBAET CIEAYIOMUNA KPYr BOIPOCOB:
AJIEMEHTHl MATPUYHOTO M BEKTOPHOTO aHaIW3a, AHAIMTUYECKass T'€OMETpPHUS,
MaTeMaTHYECKHUI aHan3; TEOPHUsSl BEPOSITHOCTEN U MaTeMaTH4ecKas CTaTUCTHKA,
DJIEMEHThl TEOPUM  PHUCKOB; MaTeMaTuyeckas oOpaboTka uHdOpmauy;
MaTeMaTU4eCcKas JIOTUKA U IUCKPETHAss MaTeMaTUKa; 3JIEMEHThl TEOPUU MIPUHSITHUS
pELICHUN.

HeassMu 0CBOCHUS TUCUUILTMHBI «MaTeMaTukay SBisStoTCS POpMHUPOBAHUE U
pa3BUTHE JMYHOCTH CTYJEHTOB, HX CIIOCOOHOCTEH K aIrOpUTMUUYECKOMY U
JIOTUYECKOMY MBIIIUICHUIO0, OOyYeHUE OCHOBHBIM MAaT€MaTHYECKUM TMOHATHSM, a
TaK)Ke OBJIaJICHUE COBPEMEHHBIM MAaTEMAaTUYECKUM aIapaToM, HEOOXOIUMBIM JIJIs
U3Y4YCHUS €CTECTBEHHOHAYYHBIX W MPOGECCUOHANBHBIX JUCHUIUINH M3yueHue
Kypca CIOCOOCTBYET PACIHIMPEHHUIO HAYYHOTO KPYro3opa W TOBBIIIEHUIO OOIIeH
KYJBTYpPbl OYyIIETO CIEIUaINCTa, PA3BUTUIO €r0 MBIILJICHUS U CTAHOBJICHUIO €T0
MUPOBO33PEHUS.

3ajauM JTUCUUIINHBI:

CdopmupoBaTh y CTy/ICHTOB HaBBIKH:

— pelIeHusl CUCTEM JIMHEHHBIX anre0pandeckKuxX ypaBHEHUMH;

— TeoMEeTPUUECKON paboThl C BEKTOPAMH;

— BBIYHUCJICHUS MIPEJIETIOB,;

— nuddepeHpoBanms PyHKIUN OTHON IEPEMEHHOM;

— BBIYHMCJICHUS HEOTIPEACICHHBIX U ONPEETICHHBIX HHTETPAJIOB;

— PpelIeHUS 3a/1a4 Ha MPUII0KEHUSI UHTETPAJIOB;

— pemieHust  auddepeHIMaIbHBIX  YPAaBHCHHM € Pa3AeNISIONIMMUCS
MEPEMEHHBIMU;

— paboThl CO CIy4aWHBIMU COOBITHUSIMHM, BBIUUCIICHHS XapaKTEPUCTHUK
CJIy4alHBIX BEJIIMYMH,

— BBIYMCJICHUSI BBIOOPOYHBIX TOYEYHBIX U  HMHTEPBAIBHBIX  OIICHOK,
MOCTPOCHUSI TUCTOTPAMMBbI U MOJIUTOHA YaCTOT;

— BBINOJIHEHUS JIOTUYECKUX JACHUCTBUMN, NEUCTBUI HA MHOXECTBAX, IPOBEPKHU
HMCTUHHOCTH BBICKA3bIBAHUS;



— TIOCTPOEHMUS
IIPOrPaMMHUPOBAHUSL.

nepeBa

PpELICHUA, pEIICHUA 3aJa4un JIMHEHHOTO

I[J'IH YCIICHIHOI'0O HM3YUYCHHA JHUCHHIIIMHBI «MartemaTuka» Y CTYIACHTOB

JOJDKHBI OBITh CPOPMUPOBAHBI MPEABAPUTEIBHBIE KOMIIETEHIIMH, TPUOOPETEHHBIE

B pe3ysibTaTe 00yueHus B cpeaHell o01eo0pa3oBaTeabHOM MIKOJIE:

®CIT0COOHOCTH K CaMOOpraHu3anuun u CaMOO6p8,30BaHI/II-O;

©CIT0COOHOCTD IIPUMCHATDb COOTBCTCTBYIOHII/Iﬁ MaTEeMaTHYECKUI aliiapar.

B pesynbrare m3ydeHus] NaHHOW NUCHUIUIMHBI Y CTYIEHTOB (OPMHUPYIOTCS

ciemytrontue oomenpodeccuoHanbHbIe KOMIETEHITUH (3JIEMEHTHI KOMIIETEHITUH ):

Kox u gopmyanposka Jrtansl GOPMUPOBAHUA KOMIETEHIMH
KOMIIeTeHIHH
OIIK-1 OCHOBHBIE MOHATUS M METOJAbl MaTeMaTHYECKOro
CIIOCOOHOCTh aHamM3a, AHAIUTHYECKOW TEOMETpUU W aireOpsl,
UCIOJIb30BATh OCHOBHBIE JUCKPETHONM MaTeMaTUKU, TEOPHHM BEPOSTHOCTEH U
3aKOHBI 3Haer MaTeMaTHYECKON CTaTUCTUKHY;
€CTECTBEHHOHAYYHbIX 06a30Bble  MOHATHS  MaTeMaTHYeCKOW  JIOTHKH,
JUCLUMILIVH B HeoOxomuMbie 111 (DOPMHPOBAHUS CYXKICHHHA TIO
npodeccuoHaIbHON COOTBETCTBYIOLIMM ITPO(ECCHOHAIbHBIM IPOoOIeMaM
ACATCIIBHOCTH, IIPUMCHSATH peuiaTtb MaTEMATHYICCKHUEC 3aJa4u, BBIYUCIIATH
METO/bl MATEMaTHYECKOTO wiomaau Guryp;
aHaJIu3a u VMeer BBIITOJIHATH anre6pqueCKHe U TPUTOHOMCTPUYCCKUC
MaTeMaTHYeCKOro npeoOpa3oBaHus;
(KOMIIBIOTEPHOTO) IIPEACTABJIATE MaTEMaTHUYECKUE YTBEPXKICHUS U UX
MO/IEJINPOBAHUS, JI0Ka3aTelbCTBA
TECOPECTUYICCKOTO U MCTOAaMHM aHajin3a U CHUHTE3a M3YyYaCMbIX SIBJICHUM W
HKCHEPUMEHTAIBHOTO IPOLIECCOB;
MCCIIEIOBAHUS Brageer | DKSTaMH NPHKTAHEX NPOTPAMM, HCTIONE3YEMBIX B
poeCCUOHATILHOMN 1eATEIbHOCTH;
YMCHUEM TIPHUMCHATH AHAIUTUYCCKHUEC W YHCIICHHBIC
METO/bl pelIeHHsI TOCTABICHHBIX 3a/1a4
OIIK-2 3naer CBA3b €CTECTBEHHOHAYYHOW CYIIIHOCTH SIBJICHUM C
CIOCOOHOCTH BBISIBUTH 3ajauaMy Mpo(hecCHOHAIbHON AeSTENbHOCTH
C€CTCCTBCHHOHAYYHYIO 000CHOBLIBATH MMPUHHUMACMBIC METO/IbI PCUHICHUA
CYILHOCTb IIPOOIIEM, Vaeer npoeCCHOHATIBHBIX 3aJau U MPHUBIEYb I UX
BO3HHUKAIOIIUX B XO4€ perieHust COOTBETCTBYIOIINH (hHU3HKO-
npogeccuoHaTbHON MaTeMaTHYeCKUH anmapar
ACATCIIBHOCTH, ITPUBJICYD
JUISL MX PELIeHUs METOAaMHU OCTPOSHUS MaTeMaTHUECKON MOoJIen
COOTBETCTBYIOIINN Brnageer | mpodeccrnoHambHBIX 33a4, CIIOCOOHOCTHIO
¢bu3nKO-MaTeMaTHYECKUN CoJIepKaTeNIbHOM OIIEHKH MOJyYeHHBIX Pe3yJIbTaTOB
ammapar

s popMupoBaHus BBIIIEYKa3aHHOW KOMIIETEHIIMU B paMKaX TUCIUILIAHBI

«Matematukay

IIPUMECHAIOTCA  CICAYIOIIUEC MCTO/bI

AKTHUBHOI'O 06yquH51:

«JIeKIUSA-TIpecC-KOHPEPEHLIUA», «TUCKYCCUS.




|. CTPYKTYPA U COAEPX KAHUE TEOPETUYECKOM YACTH KYPCA

Iepsriii cemectp (38/4 vac.)
Pa3neu |. BexkTopHasi u JimHeliHas ajareopa (12 gac.)

Tema 1. Onpeneaurtenn (2 yac.)

Onpenenutens. llopsinmok  onpenenutens. CBoiicTBa — omnpeaeauTeNcil.
Boruucnenue onpenenuteneit 2-ro u 3-ro nopsiaka. MuHopsl. JlonogHuTENbHBIE
MUHOpBI. Anredpandeckue T0noJHeHus. Pa3inoxkeHne onpenenuTes 1o CTpoKe u
CTOJIOITY.

Tema 2. MaTpuunl (2 yac.)

Martpuupl. Knaccudukanus marpuil. JInHelHbIe onepalud Haj MaTpUIlAMHU,
UX  cBoucrTBa. JIMHelWHas  3aBUCHUMOCTh W HE3aBUCUMOCTb  MAaTpHIl.
TpancnionnpoBanne  marpuu.  lIpomsBenenne  marpum. — DiIeMEHTapHbIE
npeoOpazoBanusi Hajx Marpunamu. OOpatHas watpunia. HeoOxoaumoe wu
JIOCTaTOYHOE YCJIOBHE CYIIECTBOBAaHUS 00paTHOM MaTpullbl. [IpaBuio HaxoxaeHus
oOpatHoi Matpullbl. Panr maTtpuiisl. MeTo HyJeH U eAUHUIl HAXOXKIACHUS paHra
MaTpuipl. MeTo OKauMIIAIOIIUX MUHOPOB HaX0XACHHS PaHra MaTPULbI.

Tema 3. CucreMbl JIMHEHHBIX ajiredpanyecKux ypaBHeHui (2 yac.)

Cucrembl JUHEHHBIX anreOpamveckux ypaBHeHuil. Knaccudukauus cuctem
JMHENHBIX alreOpandecknux ypaBHEHHU. MaTpuyHas 3amucCh CUCTEM JIMHEHHBIX
anreOpanueckux ypaBHeHUM. COBMECTHOCTb CHUCTEM JIMHEHHBIX alreOpandecKux
ypaBHeHuil. Teopema Kponekepa-Kanemm. Meron Kpamepa pemieHusi cuctembl
JUHEHHBIX anreOpandecKux ypaBHEHUN. MaTpuUyHBIA METON pPEUICHUS CHCTEMbI
JUHEWHBIX anreOpanueckux ypaBHeHH. Merong [aycca pemieHuss CHUCTEMBI
JUHEHHBIX anreOpandyecKux ypaBHEHHWM. PerieHue OMHOPOIHBIX  CHCTEM
JMHENHBIX anreOpandyeckux ypaBHEHUH.

Tema 4. JIuneiinble onepanuu HAJA BeKTOpaMu. JInHelHAsi 3aBUCUMOCTD
M He3aBHCHUMOCTH BeKTOpoB. ba3uc. (2 yac.)

Bexropel. Knaccudukaius BekTopoB. JIMHeHbIe oniepaliii HaJl BEKTOPAMU,
MX CBOWCTBA. JIMHEHWHAs 3aBUCUMOCTb M HE3ABUCHUMOCTHb BEKTOpPOB. ba3zuc Ha

mIockoctu. ba3zuc B mpoctpancTBe. JlekaproBa cucrema koopauHat. Pagwmyc-



BekTOp TOuku. Koopamnatel Touku. IIpoeknus BekTopa Ha OChb, €€ CBOWCTBA.
Koopaunatel Bektopa. Hampasnsromme kocuHycbl BekTopa. JliimHa BekTopa B
KoopauHaTax. KoopInHATBI TOUKH, JETAMENR OTPE30K B 3aJAHHOM OTHOIIEHUHU.

Tema 5. CkansipHoe, BeKTOPHOE, CMEIIAHHOE MPON3Be/ieHNe BEKTOPOB. (4
qac.)

CkansipHo€ TpPOU3BENCHUE BEKTOPOB, €ro CBOWCTBA. DU3UYECKUH CMBICIT
CKAJIIIPHOTO TPOM3BENECHUS BEKTOPOB. BhIpakeHHE CKAISIPHOTO IPOU3BENCHUS
BEKTOPOB 4€pe3 KOOPAHWHATHI COMHOXHUTENeW. OpueHTauus TPOWKH BEKTOPOB.
BekTopHoe mnpou3BeneHNE BEKTOPOB, €ro CBOMCTBA. | €OMETPUUYECKHN CMBICI
BEKTOPHOTO  TIPOU3BEICHMUS  BEKTOpOB. (DHU3NYECKUH CMBICT  BEKTOPHOIO
IIPOU3BEACHUS BEKTOPOB. BbIpakeHHe BEKTOPHOI'O NPOU3BEAECHUS BEKTOPOB Yepes
KOOPAMHATBI COMHOXUTENEN. CMeaHHOEe TPOU3BEACHUE BEKTOPOB, €TI0 CBOMCTBA.
['eoMeTpU4eCKU CMBICI CMELIAHHOTO IIPOM3BEACHUSA BEKTOpPOB. BbIpaxeHue
CMEILIAHHOI0 MPOU3BEICHUs BEKTOPOB Yepe3 KOOPAUHATEI COMHOKUTEIEH.

Pa3nea |l. Ananurnuyeckasi reomerpusi(10 yac.)

Tema 6. IIpsimas Ha MI0CKOCTH. (2 Yac.)

OO1ee ypaBHEHHE TIPSIMOM HA IUIOCKOCTH. Y paBHEHHUE MPSIMOW B OTpe3Kax.
KaHoHnueckoe ypaBHEHME NPSIMOW Ha IUIOCKOCTH. llapameTpuyeckoe ypaBHEHUE
IPSIMOM HA IIOCKOCTU. BEKTOpHOE ypaBHEHUE NMPSIMOM HA IUIOCKOCTU. Y PaBHEHHUE
MpsSMOMl HA TIOCKOCTH, MPOXOASIIECH Yepe3 ABE 3aJaHHbIC TOUKW. YPABHEHHUE
IPSAMOM Ha IUIOCKOCTH MO TOYKE M BEKTOPY HOpMaiu. YpPaBHECHHE NPSMOW Ha
IJIOCKOCTH C YTJIOBBIM Ko3(duuuentom. HopmanbHoe ypaBHEHHE NpsIMOil Ha
IJIOCKOCTU. PaccTosiHuE OT TOYKH 10 IMPSIMOM Ha MJIOCKOCTH. YTOJI MEXKIY ABYMS
MPSMBIMU HA IUIOCKOCTHU. Y CJIOBHS MAPAIUICIIBHOCTH U NMEPIIEHAUKYIISIPHOCTH IBYX
MPSAMBIX Ha TIJIOCKOCTH.

Tema 7. [LmockocTh. (2 yac.)

[Tnockocte. OOmee ypaBHEHHE IIJIOCKOCTH. HemonHbple  ypaBHEHHS
mwiockoctd.  MccnepoBanue o0O0mIEro ypaBHEHMs. YpPaBHEHHE IUIOCKOCTH B
OTpe3KaxX. YPAaBHEHHE IUUIOCKOCTH, IPOXOIAIIEH 4Yepe3 TPHU 3aJaHHBIE TOYKH.

ypaBHCHI/Ie IIJIOCKOCTH IO ABYM TOYKaM H BCKTOPY, KOJUIMHCAPHOMY IINIOCKOCTH.



VYpaBHEHHE IUIOCKOCTH MO TOYKE M JBYM BEKTOpaM, KOJJIMHEAPHBIM IJIOCKOCTH.
VYpaBHEHUE IMJIOCKOCTH MO TOYKE M BEKTOpYy HopMmaiu. HopmanbHOe ypaBHEHHE
IJIOCKOCTU. PaccTosHME OT TOYKM JO IUIOCKOCTH. YTOJI MEXKAY JABYMS
IUIOCKOCTSIMU. Y CJOBHSL NApaJUIEIbHOCTH M NEPHEHAMKYJISIPHOCTH  ABYX
IJIOCKOCTEMN.

Tema 8. IIpsimass B nmpocTpancTrBe. B3anmMHoe pacnmosioxkeHue NpsiMod u
ILIOCKOCTH. (2 yac.)

[Ipsmass B mpoctpaHcTBe. IlapameTpuyeckoe ypaBHEHHE MNOPSIMOM B
pOCTpaHCcTBe. KaHOHMYECKOE ypaBHEHHME MPSMOW B NPOCTPAHCTBE. YpPAaBHEHUE
OpsMOl B NPOCTPAHCTBE, MPOXOJAlIed uepe3 JBe Touku. OOmiee ypaBHEHHE
IIPSIMOIl B IPOCTpAHCTBE. PaccTosiHME OT TOYKM 10 MPSAMOM B IIPOCTPAHCTBE. YTOII
MEXAy JBYMS TMpSMBIMH B TPOCTPAHCTBE. YCJIOBUS NapaJUIEIbHOCTH U
MEPIEHIUKYJIAPHOCTA JIBYX MPSMBIX B IMPOCTPAHCTBE. YTOJI MEXKIYy HPSMOM U
IUIOCKOCTBIO. Y CIIOBUS NApPAIIENBHOCTH M IEPIEHAUKYISIPHOCTH IIPSAMON U
IIJIOCKOCTH.

Tema 9. KpuBbie BTOporo nopsiaka. (2 yac.)

OxpyxHocTb. Dmunc. ['unepbona. [Tapadona. OnTuyeckre cBOMCTBA
KpUBBIX BTOpOro nopsaka. [loctpoenne nmuauit. [lonapHas cucteMa KOOpAUHAT.

Tema 10. IToBepxHOCTH BTOPOro mopsiaka. (2 yac.)

Kanonunueckne ypaBHEHUS MOBEPXHOCTEN. METO OPTOrOHAIBHBIX CEYEHUM.

Paznen |ll. BBenenne B matemarudeckuii anaau3. JuddepennuanbHoe
ucuncjeHue GyHKUMU oHOM nepemerHoi (14 gac.)

Tema 11. [TocaenoBarenbHocTh. [Ipenen nocjie0BaTeILHOCTH.
®dynkuus. [penen pynkuuu (2 yac.)

AOconioTHas BeJMYMHA JIEUCTBUTENBHOrO uucia. OKpPEecTHOCTh TOYKH,
uHTEepBai, oTpe3ok. IlocnenoBarenpHocTh. Ilpemen mociaeaoBaTeNbHOCTH.
[Tonsitue pynkum omHoi nmepemenHoi. OcHoBHBIE cBoicTBa. [Ipenen gpyHkiuu.
OnHOCTOPOHHKE MPENEIBI.

Tema 12. BeckoHeuHO MaJjible W 0eCKOHeYHO Oojbme (GyHKIIUN.

HenpepbiBHOCTH pyHKIHM (2 yac.)



3ameuaTenbHble Tpeenbl. beckoHeyHO Manble U OECKOHEYHO OOJbIIHe
¢ynkun.  CpaBHeHHe  OeckoHeyHO  ManblX. OCHOBHBIE  DKBHBAJICHTHI.
HenpepoiBHocTh (yHKIMU. CBONCTBAa HEMpepbIBHBIX (yHKIMNA. Touku pasphiBa,
UX KJIacCU(pUKAIIHS.

Tema 13. [IpousBoanas (pyHKIMU OHOM NMepeMeHHO¥ (4 yac.)

[Ipon3BoaHAas, €€ TreOMETPUYECKMH U MEXAHUYECKUU CMBICI. Y PaBHEHMUS
KacaTelbHOM M HOpMalIu K TUIOCKoW KpuBoil. IlpaBuna nuddepenmmpoBanus.
HudbdepenuupoBanue crnoxHoit Gyukuuu. uddepenuupoBanue QyHKIUH,
3aJIaHHBIX MAPAMETPUYECKHU U HESBHO.

Hubdepenunan ¢GyHKIMH, €ro TIeOMETPUYECKUH CMBICI, CBOWCTBA.
OcHoBHblE TeopeMbl auddepeHumranpsHoro ucuuciaeHus (Pepma, Poss,
Jlarpanxka, Komm). IIpaBuno Jlonuransa. IlpousBoansie u auddepeHumasl
BBICIIMX ITOPSIIKOB.

Tema 14. UccaenoBanue (GyHKUHM OJHOH MepPeMEHHOH ¢ MOMOIIbLIO
nuddepeHnnaabLHOro ucunciaeHus (4 yac.)

UeTtHocTh U HEYeTHOCTHh (PyHKIMU. Bo3pactanue u yObiBaHue GyHKIHUHM Ha
UHTEpBaje. OKCTpeMyM (yHKIuM oaHoOW mnepemeHHod. HauOonbiiee wu
HauMEHblllee 3HAauUeHUs (YHKIUM Ha MPOMEXYTKE. BBIMTYKIOCTP M BOTHYTOCTb.
Touku mepern6a kpubou. AcuMnToThl. OOImIass cxema HMCCienoBaHuS (DYHKIUH
OJTHOW IEPEMEHHOM.

Tema 15. O630pHOoe 3aHsATHE (2 YaC.)

Bropoii cemectp (36/4 uac.)

Paznen |. JIuddepenumanbHoe wucuucienue QYHKOUM HECKOJIbLKUX
nepeMeHHbIX (4 yac)

Tema 1. @yHKuUM HeCKOJbKHX mepeMeHHbIX. udpdepenuupoBanue
(YHKIIMU HECKOJIbKHX MepeMeHHbIX (2 yac.)

[TonsiTue (QYHKIMM HECKOJBKMX TEPEMEHHBIX, O0JacTh OIpeneiIeHHUs .
[lonsitue mnpenena QyHKIUU JABYX TNEpeMEHHBIX. YacTHble MNPOU3BOJHBIE U
yacTHble auddepenHnmansl  QYHKIUM HECKOJIBKUX TNepeMeHHBIX. [lonHbrit

muddepeHnran QyHKIUU HECKOJIBKUX MEepeMEHHBIX. ['eoMeTpuyecKkuili cMbICI



YaCTHBIX NPOU3BOAHBIX W MONHOTO nuddepennuana. YacTHble MPOU3BOIHBIC
BBICIINX MTOPSIIKOB.

Tema 2. UccienoBanue (pyHKIHMHU ABYX epeMEHHBIX (2 Jac.)

KacarenbHas MIOCKOCTh U HOPMaJlb K MOBEPXHOCTH. DKCTPEMYM (PYHKUUU
JBYX NepeMeHHbIX. Hanbosnblliee 1 HauMeHblee 3HayeHue GyHKIUA HECKOJIBKUX
MEPEMEHHBIX B 3aMKHYTOU 00JIaCTH.

Pa3nen |1. UarerpupoBanune. Kommiekcunie unciaa (10 yac)

Tema 3. HeonpeneseHnblii HHTErpal. (2 yac.)

[lepBooOpa3Has ¢yukuua. OmnpeneneHre HEONPEASICHHOIO0 HHTerpaa.
Teopema 0  CyIIECTBOBAaHMU  HEONpPEIEICHHOTO  uHTerpana.  (CBoicTBa
HEoIlpe/ieJIeHHOro MHTerpana. Tabmuunble wuHTErpanbl. HWHTerpupoBaHue ¢
IIOMOIIBIO TaOIHIIEL.

Tema 4. HenocpeacrBenHoe HHTerpupoBanue (2 yac.)

Ceenenue wuHTerpana K TtabmuuHomy. IIpocreiimme wuHTErpansl ot
TpuroHomeTpuueckux (GyHkuuil. HWHTerpupoBanue (QyHKIMHI, coaepx ammx
KBaJPaTHBII TPEXWICH. 3aMEHa IEPEMEHHON B HEOIIPEIEIIEHHOM UHTErpase.

Tema 5. Metoabl uHTerpupoBanus (4 yac.)

Q@opMmyna HHTETPUPOBAHUS MO dYacTsM. HHTErpupoBaHHE MO YaCTSIM.
NuterpupoBanue JIPOOHO-pAITMOHATBHBIX GyHKIUH. Nuterpuposanue
UppalMOHAIBHBIX (QYHKIMH. MHTErpupoBaHHEe TPUTOHOMETPUYECKUX (PYHKIUH.
YHuBepcaibHas MOJICTAHOBKA.

Tema 6. KommiiekcHble yncJia. (2 yac.)

AnreOpaunyeckas, TPUTOHOMETpHUYECKas, MoKa3zareabHas (OpPMbI 3aUCH
KOMIUIEKCHBIX Yrce. JIeUCTBUS ¢ KOMIUJIEKCHBIMU YuciaMu. [ eomeTpruueckoe
M300paKeHNe KOMIUICKCHBIX YUCEN U ICUCTBUN C HUMH.

Paznen 1. Inddepenunannunie ypaBHenus (10 gac)

Tema 7. OObikHOBeHHbIe aUP(PepeHUNATBLHbIE YPABHEHHS IEPBOIO
nopsiaka (4 gac.)

Huddepenunansabie ypaBHeHUs. Buasl nuddepeHInanbHbIX ypaBHEHUM.

[Topsimok auddepenimansubix ypaBHeHU. YacTHoe u oOiee pemeHue. YacTHbIN



u obumii unrerpan. [loctanoBka 3agaun Komm. duddepenunanbabie ypaBHEHUs
NEPBOrO TOpSAAKAa C pa3ieleHHbIMA  mepeMeHHbIMH. [luddepeHunansubie
YPaBHEHUS IIEPBOTO MOPSAAKA C Pa3ACIBIIOIIMMUCS NepeMeHHbIMU. OIHOPOIHBIE
nuddepeHIanbHbIe YpaBHEHUS IEPBOTO MOPsIJIKA. JIuneiinele
muddepeHnnanbHble ypaBHEHUS IEPBOTO NopsiaKa. YpaBHeHue bepHyun.

Tema 8. OObikHOBeHHBbIe M depeHIUAIbHbIE YPABHEHHS BBICIINX
MNOPAIKOB, A0IYCKAIOIHE MOHWKEHHUs mopsiaka (2 yac.)

HuddepeHunanbable  ypaBHEHHUs BBICIIMX MOpsakoB. OOmiee perieHue
v pepeHInanbHbIX YpaBHEHUH BbICIIMX NOpsAnKoB. IlocranoBka 3amaun Komm
st quddepeHnrnanbHbIX YPaBHEHU BBICIIUX MOPSAKOB. JuddepenuuanbHbie
YPaBHEHUS, JOITYCKAIOIINE TIOHWKEHUS TIOPSJIKA.

Tema 9. JIuneiinbie U PepeHIHATBHbIC YPABHEHUS BBICHIUX MOPAIKOB
(4 gac.)

JIuneiiHble OAHOPOHBIE AU PEpEeHLInaTbHbIE YPABHEHHS BBICIINX MOPSAKOB
C TOCTOSAHHBIMU Ko3(duuuentamu. CTpykTypa OOILIEro pemeHus JUHEHHOro
OJHOPOJHOTO  AU(PQPEpeHInanbHOr0  ypaBHEHUS  BBICHIETO  MOpsiAKa  C
NOCTOSHHBIMU KO3 ¢uunentamu. Pemenune 3agaun  Komm.  JIuHeiiHbie
HEOJHOpOoAHble  auddepeHIMaNbHble  ypaBHEHUS  BBICIIUX  MOPSJIKOB  C
MOCTOSSHHBIMU ~ KOdddunimentamu. CTpyKTypa oOOIIEro pemieHus JIUHEHHOTOo
HEOJHOPOJHOTO U (depeHIrnanbHOTO0  ypaBHEHUS  BBICHIETO  MOpSAKa C
MOCTOSIHHBIMU KO3 dutinenTaMmu. MeTos1 mogdopa 4acCTHOTO PEIICHUS JIMHEWHOTO
HEOJHOPOJIHOTO U (depeHInanbHOTO  ypaBHEHUS  BBICHIETO  MOpsAKa C
NOCTOSIHHBIMU KO3 uIlMeHTaMu 1o BHAY NpaBol wyactu. Meron Bapuanuu
IPOU3BOJIBHBIX MOCTOAHHBIX. CrcTeMbl TUuddepeHIINATBEHBIX YPaBHEHUI.

Paznen |V. KpaTubie unrerpass (12 yac.)

Tema 10. Onpenenennblii HHTErpaJ (4 gac.)

OnpeneneHHbll WHTErpal W €ro cpoiicTBa. HVHTerpanm ¢ mMepeMEeHHbIM
BepxHUM npenenoM. Dopmyna HetoToHa-JIeiOHua. Beruncnenue onpeneaeHHOro

HHTCTpaJla MCETOAOM 3daMCHBbI TICPCMCHHBIX. Brraucnenue OIIpCACIICHHOIO



WHTErpajga METOJOM HHTETPUPOBAHMS 110 YACTAM. [ '€OMETpUYECKUE MPUIIOKEHUS
onpenes€HHOro uHTerpana. Gru3sndeckre NpUIIOKEHNs ONPEAEICHHOTO HHTETpaa.

Tema 11. HecoGcTBeHHbBINH HHTErpaJ (2 gac.)

HecoOcTtBennsie unterpaisl mnepBoro. HecoOcTBeHHbIE MHTETpalibl BTOPOTO
pona. UccnenoBanre HECOOCTBEHHBIX HHTETPAJIOB.

Tema 12. /IBoiinbie HHTErpajbl (2 yac.)

JIBoriHou wmHTerpan. Ero cpoiicTBa. BplumciieHHME IBOWHOIO HMHTErpajia B
IPAMOYIOJIBHOM JE€KApTOBOM CHCTEME KOOpAMHAT. BblynciaeHue IBOWHOIO
WHTETpaja B IOJSIPHOW CHUCTEME KOOpPAMHAT. [‘eoMeTpuyeckue MpuiIoKeHUs
JIBOMHOTO MHTErpaJia: BBIYHMCIICHHWE IUIOLAAECH IIIOCKUX (uryp, oObEMOB Tell.
@u3nyeckue  IPUIOKEHHUs  JBOMHOIO  MHTETpajia:  BBIYHUCICHUE  MAacChl,
CTaTUYECKMX MOMEHTOB, MOMEHTOB HWHEpPUMHM M KOOPAMHAT LEHTpa Macc
MaTepUaAIbHON MJIACTHUHBI.

Tema 13. Tpoiinbie mHTErpasb (2 yac.)

TpoiiHoi wuHTErpan. Ero cBoicrtBa. BelumcieHne TpOMHOTO WHTErpana B
MPSAMOYTOJIbHOW  JIEKAPTOBOM CHUCTEME KOOpAWHAT. BbIUMCIIEHWE TPOMHOIO
MHTETpAJIa B UWIMHAPUYECKOW CHUCTEME KOOpPAWMHAT. BpruucieHwe TPOWHOTO
UHTerpasia B chepruecKkoil cucteMe KoopAuHAT. ['eomeTpuueckue U (pu3nueckue
MPWIOKEHUST TPOMHOTO WHTErpajia: BHIYMCICHHE 00BEMOB Tell, MACChl, MOMEHTOB
WHEPLHH U KOOPJAWHAT LEHTPA MaccC Tea.

O030pHoe 3ansiThe (2 yac.)

1. CTPYKTYPA U COJIEP’ KAHUE MPAKTUYECKOM YACTH
KYPCA
Ipakruyeckue 3ansiTus (36/10 yac.)
IlepBrlii cemecTp
Pa3nen |. BekTopnasi u JimHeliHas aareopa (12 gac.)

3ansitue 1. Onpeneanrtesn. Beruucienue onpeaenunreneii. (2 yac.)
1. BpruucieHue onpeaeIuTeNIe BTOPOro mopsiaKa.
2. Boruncnenue onpenenuTeneil TpETHEro NOPSAKa.

3. CBoiicTBa onpeaeuTeNeH.



4. PaznoXeHue ONpeAesuTeneh.
5. MuHop.
6. JlomoJHUTENbHBIA MUHOP.
7. AnreOpanueckoe JOMOJHEHHUE.
8. Meton moHWKeHUs MNOopsaKa (pas3yioKeHUs ONMpeneNuTeNs MO0 Kakou-1ubo
CTPOKE WJIU CTOJIOIY).
9. MeTon TOHWKEHHS TOPSAKAa C TPEIBAPUTEIHHBIM TOJYyYCHUEM HYJIEH B
CTPOKE WJIM CTOJIOIIE.
10. Meroxa npuBeICHUS ONIPEACTUTENS K TPEYTOJIbHOMY BUTY.
3ansaTtue 2. Marpuubl. OCHOBHbIC NOHATHS U OIPeEACJICHUA, JCHCTBUS
Haa MmaTpunamu. OopaTHast maTpuna. Paur Marpunsl. (2 gac.)
DJIeMEeHThI (KOMIIOHEHTHI) MaTPUIIBI.
Pa3MepHOCTh MaTpHIIBI.
Knaccuduxanus marpui.
CyMMma maTpu.
[Ipoun3BeaeHne MaTpUIIbl U YUCIIA.
TpaHCIOHUPOBAHUE MATPHUIIBI.
[IpousBeneHue MaTpul.

OOparHast MaTpuIa.
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[IpaBuio HaxoXIeHUsT 0OPAaTHON MaTPHUIIBI.

|
©

CpoiicTBa 0OpaTHON MaTPHIIHI.

[HEN
=

Pemienre MaTpUYHbIX YpaBHEHUM.

[HEN
N

Panr maTpuiibl.

[EEY
w

Metoasl HaxoxJeHus paHra Marpuibl (Meton Hyned u eauHull U Meroa
OKaUMJISFOILIUX MUHOPOB).
3ansitue 3. CucTeMbl JIMHEHHBIX ajiredpandyecknux ypaBHeHmii. (2 gac.)
1.  OcHOBHBIE IOHATHS CUCTEMBI TUHEHHBIX alreOpanvdecKux ypaBHEHUHN.
2. HccnenoBaHue cucTeMbl JIMHEHHBIX anreOpamvyeckux ypaBHEHHM Ha
COBMECTHOCTb.

3. ®opwmynsl Kpamepa.



MatpuuHnbiil METO.
Meron I'aycca.
Pemenue cucteM OTHOPOIHBIX YPABHEHUM.

3ansatue 4. Bekrtopsnl. JIuHeiiHble omepanuu Haja BekTopamu. basmc.

JlekapToBa cucTemMa KoopauHar. (2 yac).
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[TocTpoeHune MMHENHON KOMOMHAIIMY BEKTOPOB HA MJIOCKOCTH.
JIuHeliHas 3aBUCUMOCTD Y HE3aBUCUMOCTb BEKTOPOB

BripakeHue BekTopa uepes3 IMHEHHYI0 KOMOUHAIUIO JPYTUX BEKTOPOB
Pa3noxenue Bekropa no 6asucy

JlelicTBUs ¢ BEKTOpaMu B KOOPAMHATHOM IPECTABICHUN
KoopauHatel ToOukn

JInnHa BekTOpa B KOOpAUHATAX

KooparHaTel TOYKH, AENSIIEH OTPE30K B 33JaHHOM OTHOLIEHUU
OpToroHanpHas MPOEKLUS BEKTOPA HA OCh

3ansitue 5-6. CrajJsipHOe, BEKTOPHOE W CMeIIAaHHOE TPOM3BeIEeHUsI

BeKTOpPOB. (4 4ac.)

1. CxansipHO€ MpOU3BEICHNE BEKTOPOB, CBOMCTBA.

2. T'eomeTpuueckuii CMBICI CKaJIIPHOTO MPOU3BEICHUS BEKTOPOB.

3. ®dusnyeckuii CMBICI CKAISIPHOTO MTPOU3BEICHHUS BEKTOPOB.

4. BbIpaXeHHE CKaISIPHOTO MPOM3BEICHUS BEKTOPOB 4Yepe3 KOOPAMHATHI
COMHOKUTENEH.

5. IlpaBas u neBast TPONKHU BEKTOPOB.

6. BekTtopHOe nMpou3BeneHNE BEKTOPOB, CBOMCTBA.

7. T'eomeTpuyecKuii CMbICII BEKTOPHOTO TPOU3BEICHUS BEKTOPOB.

8. ®dusnyeckuil CMbICT BEKTOPHOTO MPOU3BEICHUS BEKTOPOB.

9. BrlpaxkeHue BEKTOPHOIO TPOMU3BEACHHUSI BEKTOPOB 4Yepe3 KOOPAMHATHI
COMHOKUTENEH.

10. CwmemeHHOe NpOU3BEICHUE BEKTOPOB.

11. T'eoMeTpuuecKui CMBICT CMEIIAHHOTO MPOU3BECHUSI BEKTOPOB.

12. BripaxeHue cMEIaHHOTO MPOU3BEICHUS Yepe3 KOOPAUHATHI COMHOXKHUTEIEH.



Paznen |l. Ananurnuyeckasi reomerpus (10 gac.)
3aunsitue 7. [IpamMasi HA IUIOCKOCTH. (2 Yac.)
HopwmasnbHbIil 1 HANpaBIIAOMIMKA BEKTOPHI IIPSIMOU.
OO6muiee ypaBHEHHE NMPSMON HA TIOCKOCTH.
HenomnHbie ypaBHEHUS NPSAMON Ha TUIOCKOCTH.
VYpaBHEeHUE MPSAMON Ha INTIOCKOCTH B OTPE3KaX.
Kanonunueckoe ypaBHEHHE NPSIMOM Ha TIOCKOCTH.
Hamnpagsisromuye KOCUHYChI IPSIMOU.
[TapameTrprueckoe ypaBHEHHE NPSIMOM HA TJIOCKOCTH

[TapameTpuueckoe ypaBHEHHUE MPSMON HA TIOCKOCTH
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BekTtopHoe ypaBHEHUE MPSMON HA INIOCKOCTH

[HEN
o

VYpaBHEHHE NPAMOM Ha IJIOCKOCTH, MTPOXOIAILIEH Yepe3 BE 3aJaHHBIC TOUKU

|
L

YPaBHGHI/IG prIMOﬁ Ha IINIOCKOCTH II0 TOYKC M BCKTOPY HOPMAJIU

|
no

YPaBHeHI/IG HpHMOﬁ Ha IINIOCKOCTH C YI'JIOBBIM KOB(l)(bI/II_[I/ICHTOM

[HEN
w

HopmanbHoe ypaBHEHHE MPSIMOM HA TIOCKOCTH

|
>

PaccrosiHME OT TOUKH 10 ITPSAMOM Ha IUIOCKOCTHU

[HEN
on

Vron MCKIY ABYM: IIPAMBIMHA Ha INIOCKOCTH

|
o

Ycnosue MMapaJuICJIIbHOCTHU ABYX IIPAMBIX Ha IINIOCKOCTH

|
~

YcnoBue NeprneHIMKyISPHOCTH IBYX MPSMBIX HA TNIOCKOCTH
3ansTue 8-9. IlnockocTsh U MpsiMasi B mpocTpaHcTBe. (4 yac.)
[T;mockocTh

HopMmanbHbIM BEKTOP INIOCKOCTH

OO6m1ee ypaBHEHHUE IIIOCKOCTH

Hemnonnple ypaBHEHHS TUIOCKOCTH

YpaBHeHUE MIJIOCKOCTH B OTpe3Kax

YpaBHEHHE IIIOCKOCTH, TPOXOISIIEH YEPE3 TPH 33 IAHHBIE TOUKH
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VYpaBHEHUE IIIOCKOCTH II0 JIBYM TOYKAM M BEKTOPY, KOJJIMHEAPHOMY
IIJIOCKOCTHU
8. VYpaBHeHHE TJIOCKOCTH MO OJAHOM TOYKE U JABYM BEKTOPaM, KOJIMHEAPHBIM

IINTOCKOCTH



9.

VYpaBHEHHE MIIIOCKOCTH 10 TOYKE M BEKTOPY HOpMaJu

10. HopmanbHOE ypaBHEHUE MIIOCKOCTH

11. PaccrosiHME OT TOYKH JI0 TNIOCKOCTH

12. VYrom Mexmay AByMs IJIOCKOCTSIMU

13. VYcnoBue napaniesbHOCTH ABYX MJIOCKOCTEN

14. VYcnoBue NeprneHIUKYISIPHOCTH JBYX IUIOCKOCTEMN

15. IlpsiMast B mpOCTpaHCTBE

16. HopmanbHblil BEKTOp MNPSIMOiA

17. EnuHu4HbBIA BEKTOp HOpMAIU

18. Hopmans k mpsmoit

19. Hanpapnsromnumii BEKTOp MpsSMOi

20. [lapameTrpuyeckoe M BEKTOPHO-TIAPAMETPUYECKOE YpaBHEHHE NPSIMON B
IPOCTPAHCTBE

21. KanoHuyeckoe ypaBHEHHE IPSIMOM B IPOCTPAHCTBE

22. Hampasnsironme KOCHHYCHI PSIMOi

23. VYpaBHEHHE MPAMOU B IPOCTPAHCTBE, MTPOXOISIICH Yepe3 IBE TOUKH
24. OOmme ypaBHEHUS MPSIMOIA B TPOCTPAHCTBE

25. PaccTostHue OT TOUYKH JIO TIPSIMOM B IIPOCTPAHCTBE

26. Yroa Mexay IByMs NMPSMBIMU B IPOCTPAHCTBE

27. YcrnoBue napajuienbHOCTH ABYX MPSAMBIX B TPOCTPAHCTBE

28. YcioBue NeprneHIuKyJIIpHOCTU ABYX NPSMBIX Ha TNIOCKOCTH

29. BzaumHOe pacnoyioxKeHUe IPsIMON U MIOCKOCTH

30. KontponwHas pabGota «JIuHeliHas anreOpa, BekTopHas anredpa u

AHAJIUTHYCCKAsA IrCOMCTPHU

3ansitue 10. HenexkaptoBbl cucTeMbl kKoopauHat. KpuBblie BTOpPOro

nopsiaka. (2 gac.)

1.

2
3.
4

[TpeoOpa3oBanus cucTeMbl KOOPAUHAT.
[TapannenbHbIN IEPEHOC
KpuBbie B OJISIPHON CHCTEME KOOPAUHAT

AnreOpanyeckas JUHUS BTOPOTO MOPSIKa



DILTATIC
['umepOoita

[TapaGoa

o N o O

[IpuBeneHue ypaBHEHUsI KPUBOM BTOPOTO MOPSIAKA K KAHOHUUECKOMY BUY
3ansTue 11. [loBepxHocTH BTOpOro nopsijaka. (2 yac.)
[unuHapruyeckre TOBEPXHOCTH

DIIUNTAYECKUN TTUTUHIP

['unepOoauyecKuit MUITHHIP

[TapaGonuueckuii HUJIUH]IP

DITUNITUYECKUE TTOBEPXHOCTH

DIUIMIICOUT

Cdepa

FI/IHep6OJII/ILI€CKI/Ie IIOBCPXHOCTH
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OHOMIOJIOCTHBIN THIIEPOOJION,T

[HEN
o

JIBYTIOIOCTHBIM TUnepO0IouI

[EEY
=

[Tapabonuyeckre MOBEPXHOCTH

[HEN
N

['unepOonnueckuii mapadosona

[EEY
w

Konnueckne noBepXHOCTH

[EEY
>

Konyc BrOporo nopsuka

[HEN
o1

Meton napajuieNibHbIX CEYEHUN
Paznen I11. BBenenue B MaTemMaTnueckuii anaau3 u auddgepeHnuanbHoe
ucuncjeHue GyHKUMU oHOM nepemerHoi (14 gac.)
3ausarTue 12. [locaenoBarenbHocTh. [Ipenesa mocjie0BaTe ILHOCTH.
dyukuus. [penena pynxuuu (3 yac.)
AOCOITIOTHAs BEIUYNHA NEUCTBUTEIHLHOTO YHUCIIA.
[TocenoBaTenbHOCTD.
[Ipenein nmocienoBaTEIbHOCTH.

1
2
3
4,  ®OyHKIUSA OAHOW EPEMEHHOM.
5. Ipenen ¢pyHkium.

6

OaHOCTOPOHHME MPEICIbI.



7. 3ameuaTenbHbIE MTPEIEIbI.

8. beckoneuHo Masnbie 1 0ECKOHEYHO OOJIBIINE BETHUNHBI.

9. CpaBHeHue O6eCKOHEYHO MaJbIX. OCHOBHBIE SKBUBAJIEHTHOCTH.
3ansrue 13. HenpeposiBHocTh pyHknmu (1 yac.)
HenpepbiBHOCTH (hyHKIIHMH.

Touku pa3pbiBa EPBOTo poja.

Touxku pa3pbeiBa BTOPOTO poja.

A W Do

[TocTpoenue rpadukoB.

3ansrue 14-15. llponsBoanas. {uddepenunpopanue GyHKUMU OIHOMI
nepeMeHHoii (4 4ac.)

[TpousBoHas, ee reoMeTpUYECKUi U PU3NUECKUN CMBICI.

YpaBHEHUS KacaTeIbHON U HOPMAJIH K IIJIOCKOM KPHUBOM.

[TpaBuna nuddepeHrpoBanus.

JuddepenurpoBanue CI0KHON QYHKITUU.

HuddepenunpoBanue GyHKINH, 3aJaHHON TapaMETPUUECKH U HESIBHO.

HNuddepennman GyHKINUN, €0 TEOMETPUUECKUN CMBICIT.

N o gk~ DR

[TpousBoansie U AU dHepeHInanbl BICIIUX MOPSIKOB.

3ansiTue 16-17. HccaenoBanue GyHKIUM c MOMOIIbIO
nuddepeHnnaIbLHOr0 HcuncaeHus (4 yac.)

YeTHOCTh U HEYETHOCTh (DYHKITHH.

[TpomexxyTku Bo3pacTanusi U yObIBaHUS (DYHKIIUU.

DKCTpeMyMBI (hYHKITHH.

Haubonpiee u HanMeHblIee 3HaUeHUE (YHKITUH.

BBITTyKII0CTh ¥ BOTHYTOCT.

Touku neperuda.

ACHUMIITOTHI.
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[Ipuem pacuetHO-rpaduyeckoit padbotel «JluddepenimpoBanue QyHKIUU
OIHOW MEPEMEHHON.
3ausTue 18. O630pHoe 3ansaTHE (2 Yyac.)

Bropoii cemectp (36/10 yac)



Pazgen |. /InddepenumanbHoe ucuucieHne QyHKOUM HECKOJIbKUX
nepeMeHHbIX (4 yac)

3ansaTue 1-2. ®yHKIUHM HeCKOJIbKHUX NepeMeHHbIX. [InddepennupoBanue
(pyHKUMHA HeCKOJbKHX ImepeMeHHbIX. MHMcciaenoBanue @QyHKUHA ABYX
nepeMeHHbIX (4 Jac.)
1. YactHble mpoU3BOAHBIE U YacTHbIE nuddepeHiansl GyHKIUA HECKOJIbKUX
NIEPEMEHHBIX.
2. Tlonuerii nuddepeniman GyHKIIMN HECKOIbKUX TEPEMEHHBIX.
3. YacTHble MPOU3BOIHBIEC BBICIIUX MOPSAKOB.
4. KacarenpHas IJIOCKOCTh U HOPMaJIb K TIOBEPXHOCTH.
5.  DOkcTpeMyMbl PYHKIIUU ABYX MEPEMEHHBIX.
6. Haubonpiiee n HanMeHbIIeE 3HAUCHUE (DYHKIIMU ABYX MEPEMEHHBIX.

Paznen |1. UnterpupoBanne. Kommiekcubie yuciaa (10 gac)

3ansitue 3-6. HeonmpenesenHblit mHTErpaji. Meroabl HHTerpupoBanus (8
qac.)
[TepBooOpa3Hast GyHKIMSA U HEONPEACICHHBIN HHTETPaJl, CBOMCTRA.
TabiuyHble HHTETPAJIbI.
MeTox HEoCpeICTBEHHOTO HHTETPUPOBAHHS.
3ameHa IEpEMEHHON B HEONIPEIEIEHHOM UHTETpaJIE.
HNHTEerpupoBaHue 1O YaCTSM.
HuTerpupoBanue parroHaIbHbIX (QYHKIIHMA.
HNuTerpupoBaHre TPUrOHOMETPUYECKUX (DYHKIIMIA.

HuTerpupoBanue uppauroHaIbHbIX (YHKINM.
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[Tpuem pacuetHo-rpaduueckoit padboTel «HeomnpeneneHHbI HHTETpAID.
3anstue 7. KommiekcHble unca. (2 yac.)

1. 3amuch KOMIUIEKCHOTO 4YHCIa B alreOpanveckoil, TPUTOHOMETPHUYECKOM,
noKasaTesibHON hopme, POPMYIIBI CBSI3H MEXKTY HUMHU.

2. AunrebGpanueckue IeWCTBHS HA KOMIUIEKCHBIX YUCIIAX.

3. Teomerpuueckoe M300pakeHHE KOMIUIEKCHOTO YHCIIa U ICHCTBHIA.

4, HuapuBuayanibHOE HOMaIllHee 3a1anue « KoMriekcHble ynciay.



Paznen l11. Auddepenunansunie ypaBuenus (10 gac)
3ansaTue 8-9. O0bIkHOBeHHbIE AU PepeHuHAIbHbIE YPABHEHHS IIEPBOT0
nopsiaka (4 gac.)
1. Juddepenuumanbapie ypaBHEHHS.
2. Buasl muddepeHnnanbHbpIX ypaBHEHUMN.
3. Tlopsmok muddepeHmanbHbIX YpaBHEHUH.
4. YactHoe u obuiee penieHue. YacTHbI 1 00K HHTErpaJl.
5.  uddepeHunanbHple ypaBHEHHMs] NEPBOrO MOpsAKa C pa3feieHHbIMU U
pa3eNsOIUMUCS TEPEMEHHBIMMU.
6. OmHoponusie quddepeHInaTbHbIe YPaBHEHUS IEPBOTO MOPSIKA.
7. Jluneiinsle nuddepeHnuanbHbIe YpaBHEHMsI IEPBOTO MOPSIIKA.
8. VYpasuenue bepHymm.
3ansTue 10. O6bikHOBeHHBbIE (P depeHIUATIBbHbIE YPABHEHUS BICIIHX
NOPSIIKOB, TOMYCKAKIIHE MOHUKeHUs mopsiika (2 yac.)
1. HuddepeHunanbuple ypaBHEHHS BBICIIUX MOPSIKOB.
2. Oo6mee pemenne qudepeHnnanTbHbIX YpaBHEHUH BBICIINX TTOPSIKOB.
3. Pemenune 3anaun Komm.
4. Tunwl qudpepeHnnanbHbIX YpaBHEHUH, TOMYCKAIOMINUX TOHKEHHUE TTOPSIIKA.
3ausatue 11-12. Jluneiinbie o0ObIKHOBeHHbIe aAu(depeHunATbHbIE
YPaBHEHHS BBICHIUX MOPSIAKOB ¢ MOCTOSIHHBIMU K03 Punuentamu (4 yac.)
1. Jluneiinbie ogHOpOAHBIE AU(depeHIInaTbHbIC YPaBHEHHUS BBICIIUX MOPSIKOB
C MOCTOSIHHBIMU KO3 (QULIMEHTAMH.
2. JluHeliHble HEOAHOPOIHbIE Au(depeHuaTbHble YPaBHEHHSI  BBICIIHUX
MOPSIIKOB C MIOCTOSTHHBIMH KO3 UITMEHTAMHU.
3. OO6mee pemenue. Pemenne 3agaun Komu.
4. Meton moadopa YaCTHOTO PEIISHUS M0 BUAY MTPaBOil YaCTH.
5. Meron Bapuanuu nNporu3BOIbLHON MOCTOSTHHOM.
6. KonrtponbsHas paboTta «OObIKHOBEHHBIE UM PEpeHIINATIbHBIC YPABHEHUS.

Pa3nea IV. KpaTtnbie unTerpassi (12 yac.)



3ansarue 13-15. Onpenesiennslii nuterpaj. Heco6crBenHblii unterpas (6
qyac.)
1. OmnpeneneHHbI UHTErPAT U €T0 CBOMCTBA.
2. ®opwmyna Heiorona-Jleitbuuna.
3. Brpluncnenue onpeneaeHHOro HHTerpaia METO0M 3aMEHbI IEPEMEHHBIX.
4. BplunclieHHE ONpPEAENIEHHOTO HWHTEerpaja METOJAOM MHTETPUPOBAHUS T10
YacTsM.
5. T'eomerpuueckue NpuiI0KEHUS ONPEACIEHHOTO UHTErpaa.
6. ®Dusnueckue NPUIOKEHUS ONPEACTCHHOTO HHTETpaIa.
7. HecoOcTBeHHbIE HHTETPAJIBI IEPBOTO U BTOPOIO POJIA.
8. MHccnenoBanue HeCOOCTBEHHBIX UHTEIPAJIOB.
9. HnammBupayanpbHOEe momarmHee 3amanne «OmnpemeneHHbI HWHTETpall M €ro
MPUIIOKECHUS
3ansitue 16. /IBoiiHoii muHTerpaJ (2 yac.)
1.  JBoiiHoiil unterpai. Ero cBoiicTBa.
2. BrpuncrneHue JBOWHOTO MHTErpaja B MPSIMOYTOJIbHOW JEKAPTOBOM CHCTEME
KOOpAUHAT.
3. Brpruncnenue ABOIHOTO MHTETpaa B MOJSPHONM CHCTEME KOOPIMHAT.
4. T'eoMeTpuyecKue MPUIOKEHUS IBOWHOTO MHTETpaia: BEIUUCIECHUE IO e
IJI0CKUX (pUryp, 00beMoB Tel.
5. @usuueckue MPWIOKEHUS JIBOWHOTO MHTETpajia: BbIYMCICHUE MAacchl,
CTaTUYECKMX MOMEHTOB, MOMEHTOB HWHEpPUMM M KOOpPAMHAT LEHTpPa Macc
MaTepUaTbHOU TIJIACTUHBI.
6. Okcrnpecc-KOHTPOJIb «J{BOMHON MHTETpaD».
3ansiTue 17. TpoiiHoii maTerpasn (2 vac.)
1. Tpotinoii unrerpan. Ero cBoiicTaa.
2. BpuncieHre TPOWMHOTO MHTETpaia B MPSMOYTOJbHON JEKapTOBOW CHCTEME
KOOPJUHAT.
3. Boruncnenue TpoitHOro MHTErpasia B WIMHIPUYECKON cUcTeMe KOOPAHHAT.

4. BplunciieHre TPOMHOI0 UHTETpalia B cpepuuecKkoi cucTeMe KOOpAUHaT.



5. Teomerpuueckue u (QuU3MYECKUE TMPUIOKEHUS TPOMHOrO HMHTErpasa:
BBIYHCIIEHHE O0BEMOB TE€J, MACChl, MOMEHTOB MHEPLIMU U KOOPAHMHAT LIEHTPA Macc
Tena.

6. DOxcopecc-kKoHTpoub « TpoitHOI UHTETpa.

3ansTue 18. O630pHoe 3ansTHE (2 YAC.)

1. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCSI

Y4ebHOo-MeToAMueCcKOoe oOecrieueHue CaMOCTOSTEIIbHON paboThI
oOyyaromuxcs 1Mo aucuuruinHe «MatemaTtukay npeactaBiieHo B [Ipunoxenuu 1 u
BKJIIOYAET B ceO4:

T1aH-TpadyK BEITIOJHEHUS CaMOCTOATEILHON paboOThI 1O JUCITUIUIHHE, B TOM
YHUCJIe MPUMEPHBIC HOPMBI BPEMEHH Ha BBITIOJTHCHHE 110 KXKOMY 33JIaHHIO;

XapaKTepUCTUKa 3aJaHUN I CaMOCTOSITENIbHOW paboThl OOyYarolmuxcs u
METOIMYCCKHE PEKOMEH IAIUU 110 WX BBITIOJIHCHHUIO;

TpeOOBaHMsI K  TPEACTABICHUIO W O(DOPMIICHMIO  PE3yJbTaTOB
CaMOCTOSATEIbHOM pabOThI;

KPUTEPHUH OLIEHKHU BBIMOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTWKEHUS LEJEN KYPCA
MEPBbIA CEMETP

Ne | Konrpomnupye | Kopsl u 3tans! popMupoBaHus OneHouHble CpeacTBa
/T | MbI€ pa3zessl KOMIIETeHIINH TeKyILHit IPOMEXyTOYHAsT
/ Tembl KOHTPOIIb aTTecTanus
JUCIUTLTAHBI
OIIK-1 | 3HaeT OCHOBHEIE tect (ITP-1) | Dx3amen
MIOHSITHUSI MATPUYHOTO «Omnpenenute | 1-38 Bompocs!
VCUHCIICHUS 7Y, MaTPULIbI, | ISl TOATOTOBKU
yMEeT BBIYHUCIIATD CUCTEMBI» K 9K3aMeHy 1
ONpeAeNIUTENN KOHTpOJIbHAs | ceMecTp,
BJIAJIEET METOIAMH pabora (ITP- | 1-11 3amauum s
pEIICHUSA CUCTEM 2) IIOATOTOBKH K
BekropHas u 3HAET JIEMEHTBI «JIunenHas JK3aMEHY,
1 | nunelinas BEKTOPHOH anreGph anredpa, 1-7 myHKTBI
anre0pa yMeeT pasiuyarh Bl | BEKTOpHAs IPUMEPHOTO
OIIK-2 IIPOHM3BEICHHI anreOpa  u | Ounera 1
BEKTOPOB AQHAJIUTUYECK | CEMECTP
BiageeT GpopMyIaMu asg reometrpus | [IpumepHbIii




BBIUMCIICHHUS » Bapuant KP
MIPOU3BEICHU I KOJUTOKBUYM
BEKTOPOB (YO-2)
«BekTopHas
anreOpa»
tect (TIP-1)
«BekropHas
anreopa»
KOHCTIEKT
(TIP-7)
3HAeT OCHOBHBIC KomnokBuym | Dk3amen
METO/IbI (YVO-2) 39-65 Bompocsl
AHATTUTHYECKON «AHaNUTHYEC | AJIS TIOATOTOBKU
reoMeTpuun Kas K 9K3aMeHy 1
OINK-1 | YMECT MOCTPOUTE TEOMETPHS» | CeMecTp,
npaMyro Ha miockoctu, | Tect (ITP-1) | 12-16 3amaun
TJIOCKOCTh «AHaIUTHYEC | IS TIOATOTOBKU
BJIAJICET IIpUEeMaMu Kasd K 5K3aMCHYy,
COCTAaBJICHUS TEOMETPUS» 8-13 myHKTHI
A ypaBHeHI/Iﬁ JIUHUU U KOHTpPOJIbHAasA IMPUMCPHOI'O
HaTMTIHICCK IOBEPXHOCTHU pa60Ta (HP- ouiera 1
w1 reoMeTpi 3HAET OCHOBHEBIC 2) CceMeECTp
METOIBI «JIuneitHas MIPUMEPHBIN
AHATTUTHYECKOMH anrebpa, Bapuant KP
r€OMETpUU BEKTOpHAA
OITK-2 | YMEET NOCTPOUTH 1 anredpa u
KPHBBIE U MOBEpXHOCTH | AHATHTHYCCK
BTOPOTO MOPSAKA aid FeoMCTpus
BJIAJIEET IIPHEMAMH »
paboTsl ¢ ypaBHeHusiMp | KOHCIICKT
JIMHUU U IOBEPXHOCTEN (ITP-7)
OIIK-1 | 3HaeT OCHOBHBIE DKcrpecc- DK3aMeH
HIOHSITHS U KOHTPOJIb 66-86 Bompockl
OIIpeesIeHUs TEOPUHU (T1P-2) JUIS IOATOTOBKH
pEeJIeNIoB «IIpenensl u | k 3x3ameny 1
yMeeT BBIYHCIISTH HETIPEPBIBHOC | CEMeCTp,
BBenenue B IpeJIembl Tb» 14-18 myHKTBI
MaTeMaTu4uecC BJIAJICET METOJaMHU KOHCIIEKT IpUMEPHOTO
KWW aHamms HCCIIEAOBAHUS (ITP-7) ouiera 1
Huddepenim dyHKIMM Ha PI'P (ITP-12) | cemectp
aJIbHOE HENPEPBIBHOCTh «Auddepenn | npumepHbIi
HCYHCIICHUE 3HaeT TaOMIHILy HPOBAHUE BapuanT JOKP
yHKIHH TIPON3BOJIHBIX yHKIHH «IIpenens: u
OJTHOM yMeeT OJTHOM HETPEPHIBHOCTH
NepeMEeHHOMN b depeHImpoBaTh MEePEMEHHON | »
OIIK-2 | cnioxnble pyHKIMM » Hpumepusre
BIIA/ICCT METOIAMH KOHTPOJIb 3a/laHus JJis
nuddepentmaTsHoro (TIP-2) samuTel PT'P
UCUUCIIEHHS KOHCIICKT
(TIP-7)

BTOPOM CEMECTP




Ne | Kontponu | Kozsl u aTans! popMupoBaHus OneHouHble CpeacTBa
n/n | pyemsle KOMIIETEHINH TeKYILUA IPOMEKYTOUHas
paszenst / KOHTpPOJIb aTTecTanus
TEMBbI
JUCLIUTUIA
HbI
1 | Juddepen | OIIK-1 | 3naer Tabmuiy Pemenue DK3aMeH
LIUAJIHOE IPOU3BOIHBIX 3aj1a4 o
HCUYHCIIEH YMEET BBIYHCIISITH HA3y4aeMon Bompocst  1-5 w3
ue 4aCTHbIE TeMe Ha | IepeyHs BOIPOCOB
Gynkuumn IIPOM3BOTHBIC IPAKTHUYCCKUX | IJI1 HNOATOTOBKH K
HCCKOJIbKHN BJIAJICET METOJAaMU 3aHATUAX OK3aMCHY 2 CEMECTP
X UCCIIeI0BaHMS 3 10.1
MEPEMEHH GyHKIMH na310.2
BIX HECKOIBKUX koHcriekT (I1P-
IEPEMEHHBIX Ha 7)
HKCTPEMYM
3HaeT TabIuIly PI'P (ITP-12) | Dk3ameH
MHTETPAJIOB «Heompenenen | 6-13 Bompockl s
1 | ymeer BbIOpATh HBIN IIOATOTOBKH K
OIK-1 1 Jeto 1 MHTETPAI» 5K3aMeHy 2 CEMeCTp
UHTErPUPOBAHUS koHcnekt (I1P- | 2-3 u3 npumepHoro
BJIQJICET TEXHUKOU 7) BapuaHTa e,
HHTCTPUPOBAHUA JUKTAHT II0 | SK3aM€CHa
2 Hurerpip 3HAET CBOMCTBA Tadmuie NPUMEPHbIC
OBAHHC MHTErPaoB UHTETpajoB MPaKTUYECKHE
yMEET CBECTH 3a/1aHNA A
OlK.p | AHTErPaN K 3amutel PI'P
TabJIMYHOMY
BJIaJIe€T OCHOBHBIMU
METOAaMHU
WUHTETPUPOBAHUS
3HAeT Tect (TIP-1) | Dx3amen
KJIaccu(UKaIUI0 «duddepenun | 14-23 Bompocsl s
nuddepeHIanbHbIX | aJbHbIE MOJArOTOBKH K
ypaBHEHHH YpaBHEHHSI» 9K3aMeHy 2 CeMecTp
KonTtponpHast | 8-9 w3 mpumepHOTO
Huddepen ymeer noabupars pabdora (I1P-2) | Bapuanra JUTS
3 [IUATEHBIC MCTOJB! PeIICHNA «OOBIKHOBEHH | JK3aMeHa
ypaBHEHUSI BIAACCT MCTOMAMI | e IPUMEPHBINA BapHaHT
OIIK-2 | PeHIcHIH nudepennra | KOHTPOIBEHON
AUPHEPEHIMATLHBIX | 1y e paGoTh
ypaBHCHHH YpaBHEHHSI» «OOBIKHOBEHHBIC
Koncnekr muddepeHnranbHbIe
(TTP-7) YpaBHEHHSI»
3HAET METO/IbI N3 DK3aMeH
WHTErPUPOBAHUS «OmnpeneneHH
KpatHbie o
4 MHTErDA OIIK-1 | ymeeT BBIYUCIATH bIii uHTEerpan u | Bonpocer 24-39 wu3
P OIpeieIeHHbIE U €ro NepeYHs BOINPOCOB
o HECOOCTBEHHbBIE NPUIIOKEHUS» | AT TOATOTOBKH K
VHTErpajbl Okcrpecc- IK3aMEHY




BIajeeT METOdAMU koHTpoib (I1P- | [Tpumepsr 4-6, 10-12

WHTETPaJIbHOTO 2) «/IBoliHbIE | U3 TPUMEPHOTO

MCYUCIICHUS HWHTETpaJIbl», BapuaHTa

3HaeT onpezaencaue | «Tpolinble MPAKTUYECKUX

JIBOMHOTO, HWHTETPaJIbI» MIPUMEPOB ISt

TPOUHOTO, Koncnekr JK3aMeHa

KPUBOJIMHEHHOT O (T1P-7) IIPUMEPHBIA BApUAHT

WHTETPaJIOB OKP «/IBoiiHoi
OIIK-2 | ymeeT nepexouTh K HHTETPAI»,

MOBTOPHOMY «TpoiiHoit

UHTErpaty UHTErpa»

BJIaJIeET IpUeMaMu

BBIYMCIICHUS

WHTETPAJIOB

THIoBBIE KOHTPOJIBHBIE 3a1aHNUsI, METOAUYECKAE MAaTEPUAIIbI, ONPEIEIISIIOLINE
MPOLEAYPhl OLICHUBAHMS 3HAHW, YMEHHMU W HAaBBIKOB, a TAKXKE KPUTEPUU U
noKaszaTelid, HeoOXOoJuMble Ui OIEHKM 3HAaHWUW, YMEHHM, HaBBIKOB W
XapakTepusyrolme dTanbl (POpMUPOBAHUS KOMIETEHIMA B MPOLIECCE OCBOCHUS

oOpazoBaTeapHON TporpaMMmbl, IipecTaBiieHbl B [Ipunoxenuu 2.

V. CHUCOK YYEBHOM JIMUTEPATYPbHI U TH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTEparypa
1. Jlyary K.H., Maxkapo E.B. Beicmias marematuka. PykoBOACTBO K

pemennto  3amady. Y. 2. MockBa: ®wusmariut, 2015. 384 c.

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

2. Jlyary K.H., Makapos E.B. Bricmias martematuka. PykoBoacTtBo Kk
pemennto  3amady. Y. 1.  MockBa:  ®wusmarnur, 2014. 216 c.

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

3. Breicmias wmarematuka. Tom 2. Hauano maTemMaTH4ecKOro aHaju3a.
Hubdepennmansioe wucuucieHue GyHKIUA OJHOW TIEPEMEHHOM U €ro
npuIokKeHus: [DIeKTpoHHbIM pecypc]| : yueOnuk / A. Il. I'ocnogapuxos, U. A.
Bonbiackas, O. E. Kapnyxuna [u nap.] ; mox pen. A. Il. T'ocnmomapukoB. —
DneKTpoH. TekcToBble AaHHble. — CII0. : HanmoHanbHBIN MUHEPAIBHO-CHIPHEBOM

yHuBepcuteT «I opHblity, 2015. — 104 c.


http://znanium.com/catalog.php?bookinfo=854393
http://znanium.com/catalog.php?bookinfo=854317

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

4. Briciias marematuka. Tom 4. JluddepeHunanbabie ypaBHEHUS. Psibl.
Psanpr @ypre u mpeodbpazoBanue Dypre. [duddepeHnmanbHoe U HHTETpaIbHOE
ucUHcIeHHEe (QYHKIMNA HECKOJbKUX IMEPEeMEHHBIX. Teopusi mois [DIeKTpOHHBIN
pecypce] : yuebnuk / A. I1. l'ocnomapukos, M. A. 3anenun, I'. A. Koxron [u ap.] ;
nox pen. A. II. 'ocnogapukoB. — OneKkTpoH. TekcroBble aaHHble. — CII6. :
HarmonanbHblli MUHEpaIbHO-CBIphEBOM yHUBepcutTeT «[ opHbrity, 2015. — 213 c.

http://www.iprbookshop.ru/71690.html

5. Beicmias matematuka. Tom 1. Jlunelinas anreOpa. BexropHas anreGpa.
AHaJIUTUYECKasi TEOMETpHusi [DNEeKTpOHHBIM pecypc] : yuebnuk / A. IL
['ocnonapukos, E. A. Kapniosa, O. E. Kapnyxuna, C. E. Mancyposa ; o pea. A.
I[1. T'ocnomapukoB. — DJEeKTpoH. TekcToBbie AaHHbIe. — CII0. : HannoHnanbHbIN
MUHEpalIbHO-ChIpbeBOM  yHuBepcuter  «lopmeri»y, 2015. — 105 c.

http://www.iprbookshop.ru/71687.html

JlonosHuTEILHAS JIUTEpPAaTypa
1. lInnauyeB B.C. Bricimasg marematuka. MockBa, MTHDA-M, 2018. 479 c.
http://znanium.com/catalog.php?bookinfo=945790

2. COOpHUMK WHIWBHUIIYAIbHBIX 3aJlaHU TIO BBICIICH MaTeMaTHKE
ydeOHOe TocoOue Jisi MHKEHEPHO-TEXHUUECKUX CHEeIMaIbHOCTEH BY30B. B 3 4. :
4. 1 /[A. II. Ps6ymiko, B. B. bapxaros, B. B. Jlepxxasen u nip.] ; moxg obi. pexn. A.
I1. Psg6ymiko.: Munck, Akagemknura, 2013r., 270 c.
http://e.lanbook.com/books/element.php?pll_id=65408

3. COOpHUK MHIMBUIAYAIBHBIX 3aJaHUN MO BBICIICH MaTeMaTHKe : ydeOHOe
nocoOue i WHKEHEPHO-TEXHUYECKUX CIEIUaIbHOCTEeH BY30B. B 3 4. : 4. 2 / [A.
I1. Pa6ymiko, B. B. bapxaros, B. B. epxaBeu u ap.] ; nox o6ur. pea. A. I
Ps0ymiko.: Munck, Akanemknura, 2013 r., 352 c.
http://e.lanbook.com/books/element.php?pll_id=65409

4. COOpHUK WHAMBUIyATbHBIX 3aJaHUN IO BBICIIEH MaTeMaTHKe : yuyeOHOoe

nocobue 111 NHXEHEPHO-TEXHUYECKUX CIEIUAIbHOCTE BYy30B, B 3 4. : u. 3 / [A.


http://www.iprbookshop.ru/71688.html
http://www.iprbookshop.ru/71690.html
http://www.iprbookshop.ru/71687.html
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

[1. Psbymxo, B. B. bapxaros, B. B. JlepxxaBenr u ap.] ; mox obmi. pex. A. I
PsOymiko.: MunCck, Akanemknura, 2013 ., 288 c.

http://e.lanbook.com/books/element.php?pll id=65410

Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKALMOHHOMN
cetn «MHTEpHET»

1. Hayunas snektponHnas 6ubiuoreka HOb

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

2. DIEeKTPOHHO-OMOIMOTEUHAS CHCTeMa U3/1aTeNIbcTBa «JIaHby

http://e.lanbook.com/

3. ObC «KOHCYynbTaHT CTyAEHTa»
http://www.studentlibrary.ru/
4. OBC znanium.com HUILL «MTHDPA-M»

http://znanium.com/

5. Hayunas Oubnmoreka J[BOY nyO0nuyHbIi OHIIAH KaTaJIoT

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

6. Uudpopmarmonnas cuctema EJJMHOE OKHO poctyma

00pa3oBaTeIbHBIM pecypcam
http://window.edu.ru/resource

7. ObC IPRbooks
http://www.iprbookshop.ru/

Iepeyenb nHGPOPMANUMOHHBIX TEXHOJIOTHI U IPOTPAMMHOI0 00ecreYeHust

MecTo pacnoJio:keHust
KOMIILIOTEPHON TEXHUKH,
HA KOTOPOM YCTAHOBJICHO Ilepeyens nporpaMMHOro odecrne4eHus

NporpamMMHoe odecrnedyeHue,
KOJIMYeCTBO pado4nx MecT

— Microsoft Office Professional Plus 2016 — odwucHbIit
IaKkerT, BKJIIOLIaIOH_II/Iﬁ OporpaMMHOC oOecrieueHue 151
pa6OTBI C Pa3jIMYHbIMHU THUIIAMH AJOKYMCHTOB (TCKCTaMI/I,

KoMIbIOTepHBIi Ki1ace DIEKTPOHHBIMH TaOIMLIaMHU, 6a3aMH JaHHBIX U JIp.);

kadeapsl [uIpOTeXHUKH. — 7Zip 9.20 - cBoOoaHbIi (alIOBBI apxXUBaTOp C
TEOpHUH 3JaHUN U BBICOKOW CTENEHbIO CKATHUS JaHHBIX;
COOpY’KEHNU — ABBYY FineReader 11 - mporpamma isi ONITHYECKOTO

ayn. E 708, 19 pabounx MeCT | 1acnosnasanms cumBomos;

— Adobe Acrobat XI Pro — naker nporpamm Juis co3IaHus
Y TIPOCMOTpa JIEKTPOHHBIX Mmybnukamuii B popmare PDF;
— AutoCAD Electrical 2015 Language Pack — English -



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

TpéXMepHast cucTema ABTOMATHU3UPOBAHHOTO
MPOCKTHUPOBAHUS U YCPUCHUS;

— Revit Architecture — cuctema 11t pabOTBI € YEPTEKAMU;
— SCAD Office — cucrema mist pacyéra CTPOUTEIBHBIX
KOHCTPYKLUHI

— Microsoft Office Professional Plus 2016 — odwucHbIi
MaKeT, BKJIIOYAIONIMA TPOrpaMMHOE OOCCIICUCHHE IS
paboThl C pasITUYHBIMU THIIAMH JOKYMEHTOB (TEKCTaMH,
AJIICKTPOHHBIMU TaONIHIIaMH, 0a3aMU JaHHBIX U JP.);

— 7Zip 9.20 - cBoOOAHBINA (HaIOBBIA apXHUBATOP C
BBICOKOM CTETIEHBIO C)KAaTHUs TaHHBIX;
KommnbroTepHsIii k1ace — ABBYY FineReader 11 - nporpamma ajsi ONTHYECKOTO

Ka(l)e,[[pbl FHI[pOTGZ(HPIKPI. paciio3sHaBaHusl CUMBOJIOB;
TECOpHH 30aHNU 1

COOPYKEHHIT — Adobe Acrobat XI Pro — makeTt mporpaMm Jisi CO3/1aHuUs
ayn. E 709, 25 pabounx mMect | Y IIPOCMOTPA 3JIEKTPOHHBIX nyonukanuii B popmare PDF;
— AutoCAD Electrical 2015 Language Pack — English -
TpEXMepHast cucrTema ABTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS U YCPUCHHS;

— Revit Architecture — cuctema i pabOTBI € YepTEKAMU
— SCAD Office — cucrema mist pacyéra CTPOUTEIBHBIX
KOHCTPYKLUHI

VI.METOANYECKHUE YKA3AHUSA 1O OCBOEHUIO JTUCHUIIJIMHBI

JInst  yCHeImmHOro OCBOEHMS AUCHUIUIMHBL «MaTemMaTuka» OCHOBHBIMU
¢dopMamMu 0oOydeHHUsI CTyJI€HTa SIBISIOTCSA: M3YYEHHE TEOPETUUYECKOro Marepualia
JUCUUIUIMHBL Ha JIGKIUSAX, B TOM YHUCJIE C HCIOJB30BAHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHI; 3aKpEIJICHUE TEOPETHYECKOr0 MaTepuajia M pEIICHHE 3a1ad 1o
U3ydaeMoOl TeMe Ha MpPaKTUYECKUX 3aHATHUSAX, CaMOCTOsATENbHas padoTa Hax
y4eOHbIM MaTepuajioM, KOTOpas COCTOUT M3 CIEAYIOIIUX 3JIEMEHTOB: U3y4YEHUE
MaTepuajga IO KOHCIEKTaM JIeKIUi, ydyeOHMKaM WM Y4YeOHBIM IOCOOUSIM,
pElIeHHEe THIOBBIX 3aJa4 JUCUUIUIMHBI B XOJ€ BBINOJHEHHS PacyETHO-
rpaduueckux pador (PI'P), mnguBuayanbnbix nomamuux 3ananuid (UA3) wu
KOHTPOJIbHBIX PaldoT.

OcHOBHasT  LeAb  ayAMTOPHBIX  3aHATUH  —  CUCTEMaTu3alus |
CTPYKTYPUPOBAHHME 3HAHMM CTYyJIEHTa, PACCMOTPEHHE Hambosiee BaXHBIX H
npoOJIEeMHBIX YacTel Kypca. AYAMTOPHBIE 3aHATHSA MPEUMYLIECTBEHHO HOCAT
0030pHBI M HampaBisitoluii  xapakrep. CamocrosiTenbHas pa0oTa HWrpaer
HEMAJIOBAXHYIO POJIb B U3yUEHUU AUCLUIUIMHBI.

[lepBbIM 3TamoM W3y4Y€HUs JUCUUIUIMHBI W OTHAEIBHBIX €€ pPAa3esioB
ABIIeTCST paboTa ¢ KOHCIIEKTOM W PEKOMEHIyeMou mnuteparypoi. M3ydeHwue

JAUCHUIIIIMHBI PEKOMCHAYCTCA IMPOBOAWTH ITOI3TAIIHO: pacCMaTpuBas IOOYCPCIHO



JIOTUYECKU 3aBEPUICHHBIE pa3Jeibl Kypca, Kak IPABUIIO, B JIMTEPATYPE — 3TO
OT/ICNIbHBIC TJIaBbl WM maparpadsl. [Ipu paboTe ¢ KOHCIEKTOM W JUTEpaTypou
BOXXHO HAyaTh 3HAKOMCTBO ¢ 0a30BOM TEOPETHUYECKON IMOJATOTOBKH, BHUMATEIHHO
M BIYMYHBO H3Yy4YMB OCHOBHBIC IMOHSATHS paccMaTpuBaeMoro paszaena. [lanee
HEO0OXOJIMMO PacCMOTPETh PEIICHUE TUITOBBIX 3aJ1au pasjeia Kypca U MOIbITaThCs
pPELINTh aHAJOTUYHBIC 3aJaHUsI CaMOCTOsTeNIbHO, BbIMOJIHAsA PI'P wnu UJI3. Tlocne
M3y4E€HU OJTHOTO pa3Jielia Kypca, MOXKHO MEPEXOIUTH K CICAYIOLIEMY.

[Ipu paboTe ¢ MEKTPOHHBIM YYEOHBIM KYPCOM CTYJICHT MOXKET 0OpaTUThCS K
MPUJIaraloMMCsl KOHCTIEKTaM JICKIIUM, TI€ TPUBEACHBI HE TOJBKO TEOPETUUECKUE
CBEJICHMA, HO W  TNPUBEACHBI  MPAKTUYECKHE  MpUMEpPHL.  biarogaps
CHUCTEMAaTHYECKOM CaMOCTOSTEIIbHOW pabdoTe M CBOEBPEMEHHOMY BBIIOJHECHHIO
N3 u PT'P, moarotoBke Kk KOHTPOJIbLHON pabOTEe U €€ YCIEUTHOMY BBITIOJTHEHHIO,
CTYAEHT UMEET BO3MOKHOCTD MOJYYUTh SK3aMECHAIIMOHHYIO OLICHKY IO PEUTHHTY.

3aBepIIaroliM ITAOM M3YYEHHS] JUCHUIUIMHBI «MaTeMaTuka» sIBISICTCS
dK3aMEH. Eciaum 1o pe3ysbTaTaM pEWTHHra CTYICHT HE IOJYyYWJI OLCHKY IO
HK3aMEHY, OH HUMEET IIaHC JUOO JIOBBIIOJIHUTH HEAOCTAIOUIUE MEPONPUITHUS
peliTuHra, au00 clnaBaTh dK3aMeH. Ha sk3ameHe BBIICHSCTCS YPOBEHb YCBOCHUS
0a30BBIX TEOPETHYECKUX W MPAKTUYSCKUX BOMPOCOB TMPOrpaMMbl UM YMEHHE
MIPUMEHATH MOJYYEHHBIC 3HAHUS K PEUICHUIO MPAKTUYECKUX 3aaad. OnpeaeneHus,
TEOPEMbI, YTBEPXKJICHUS W T.I. JOKHBI (OPMYJIHPOBATBCA TOYHO M C
MMOHMMAaHHUEM, PEIICHHE 3a]1ad B MPOCTEHIIMX CITydasX JIOJKHBI BBIOJHATHCS 0€3
OmMOOK M yBEpeHHO. TOJIbKO MPHU BBIMOJHEHUH ITUX YCIOBUN 3HAHUS U YMEHUS

CTyJeHTa MOTYT OBbITh TpHU3HAHBI yAoBiIeTBOpsitomuMu TpeboBanusim OC BO
JABOY.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHHAIIJINHBI
Jlekunn no pucuuruimHe «MaremaTuka» MPOBOIATCS B MYJIbTUMEIUWHBIX
ayJIMTOPUSIX, OCHAIICHHBIX COOTBETCTBYIOIIMM COBPEMEHHBIM O0OpPYIOBaHUEM.
Jns opraHu3alid CaMOCTOSATENIBHOM pabOThl CTYJAEHTHI TaKXKe MOJb3YHOTCS

COOCTBEHHBIMHU MEPCOHATBHBIMUA KOMITBIOTEPAMU U YUTAIBHBIMU 3aJ1aMU HAyYHOUN
oubmmoreku_ JIBOY.



HaunmeHnoBanue
000py10BaAHHBIX
NoMelIeHU i U MoMeleHu i
IJISE CAMOCTOATEILHOM
padoThI

IlepeyeHb OCHOBHOI0 000PY10BaAHMS

MynsTUMeauiHas
ayJIUTOpUS

DkpaH ¢ anekrponpuBogoM 236*147 cm Trim Screen Line;
[Tpoextop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1
EW330U Mitsubishi; [Togcuctema cneruann3npoBaHHBIX
kpemieHnii ooopynosanust CORSA-2007 Tuarex; [Toacucrema
BU7ICO KOMMYyTauu; [lojcucrema ayJ o KOMMYTAIUU |
3BYKOYCHJICHUS; aKyCTHUECKasi CUCTEMA TSI [IOTOJIOYHOTO
moHTaxka S| 3CT LP Extron; uudposoii aynuo mporeccop
DMP 44 LC Extron; 6ecripoBoansie JIBC st oOyuarormmxcst
obecrieueHbl cucTeMoii Ha 6a3e Touek jgoctymna 802.11a/b/g/n
2x2 MIMO(2SS).

KommnsrorepHslii kinace
kadenpel ['uapoTexHuky,
TEOPUH 3JaHUN U
coopyxenuii, ayn. E 709, na
25 4enosek, oOuIei
momanbso 77 M2

Momno60x HP ProOme 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 (25 mit.)

Yuraneubie 3a1b6l HayuHoi
oubmorexku J[BOY ¢
OTKPBITBIM JOCTYIIOM K
¢dbonnay (kopmyc A - ypoBEeHb
10)

Momno60x 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

Ckopoctb noctyna B Mateprer 500 M6ut/cek.

Paboune mecta 115 jmrozielt ¢ OrpaHUYE€HHBIMU BO3MOKHOCTSMU
3JI0POBbSl OCHAIIEHbl JUCIUICSIMM W TpuHTepamu bpaiins;
00OpYyJIOBaHbl: TMOPTATUBHBIMM YCTPOWCTBAMM JUI YTEHUS
IUIOCKOTIEYAaTHBIX TEKCTOB, CKAaHUPYIOIIUMH W YHUTAIOIIMMU
MalllMHaAMH BU/IE0 YBEJTUYUTENIEM C BO3MOXKHOCTBIO PETYJISILIUU
[[BETOBBIX  CIIEKTPOB; YBEIMUYUBAIOIIMMHU  3JIEKTPOHHBIMU
JTYTIaMH | yIbTPa3BYKOBEIMA MapKHUPOBIIHMKAMHU

B nensx obecrnieueHust crieluaibHbIX YCIOBUM 00yUeHUS MHBAIUIOB U JIUIL C

OTpaHUYEHHBIMU BO3MOXHOCTSIMU 370poBbs B JIBDY Bce 31aHuA 000py10BaHbI

naHgycamu, JudTamu,

OCHAallICHHBIMH

HABUTALIMOHHOMN MOIAEPKKH

INHOABCMHUKAMMU,

TYaJICTHBIMU

CIICOUAJIMBUPOBAHHBIMHU  MCCTAaMM,

KOMHAaTaMH, TaOJIW4YKaMd  HWHQPOPMAIIMOHHO-




[Tpunoxenue 1

MUHHCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
depepanbHOE TOCYAapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIEr0 IPOQECCUOHATILHOTO 00pa30BaHUS

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OGECHEYEHUE CAMOCTOSTEJIBHON
PABOTbHI OBYYAIOIIUXCHA
no aucuuIuinie «MaremaTuka
Hanpagaenue noarorosku 08.03.01 CtpoutenbcTBO
npopuib «[IpoMblIITIEHHOE U TPaskJaHCKOE CTPOUTEIHCTBOY
®dopMa NOATOTOBKH: OYHAasi/3a04HAs

BiaaaguBocTok
2015



ILinan-rpaduk BbINOJHEHHUSI CAMOCTOSITEILHON PadoThI M0 JTUCHUIJINHE

Ne | Tata/cpoxku | Bua camocrosiTe1bHOM I[IpumepHbie | ®opMa KOHTPOJIS
BBINOJIHEHHSI | pa00ThI HOPMBI
n/n BpeMeHH Ha
BbINIOJTHEHH e
IlepBblii cemecTp
1 1-11 venenm | [logroroBka K KOHTPOIBHOM 9 [Tposepka N3
pabote «JIuneitHas anredpa,
BEKTODHAS 47re6pa u KonTponbhas pabora
aHAJIUTUYeCKasi TeOMETPUS»
2 7 venens IlonroroBka K KOJUIOKBUYMY 8 KOJJIOKBUYM
«BexkTopHas anredpa»
3 10 Henens [ToaroroBka K KOJJIOKBUYMY 8 KOJUIOKBUYM
«AHaJIATHYECKAS TEOMETPUS»
4 13 nenens Okcnpecc-koHTpoib «Ilpenenst | 5 [Tposepxa N3
Y HEMPEPBIBHOCTH
KounTponbnas pabota
5 14-17 venenu | PacuetrHno-rpadudeckas padbora | 15 Otuer
«AuddepenunpoBanue
(GyHKIIUU OJTHOW NTEPEMEHHOI» 3amura pabote!
Bropoii cemecTp
1 1-2 nenenu N3 «YactHble npou3BOAHbIE» | 5 ITposepka /13
2 3-6 Heenn PacuerHo-Tpaduueckas padora | 10 Otuer
«HeormnpeneneHHblil UHTETPA. 3ammTa paboThl
3 7 Henens N3 «KommiekcHble yucia» 2 ITposepka /13
4 8-12 negenu | [loaroroBka K KOHTPOJIBHOM 10 ITposepka /13
pabore «/IuddepennmansHbie
VDABHEHHSD Kontponbnas padota
5 13-15 wenemm | U3 «Omnpenenenuslii naterpai | 6 ITposepxa /13
U €T0 MPUIIOKESHUS»
6 16 nenens [ToaroroBka k pabote skcmpecc- | 6 [Tposepka N3
KOHTPOJIb «J[BOWHOW HUHTETpa» KontponbHas padota
7 17 nenens [ToaroroBka k padoTe sKcmpecc- | 6 [Tposepka N3

KOHTpOJIb «TpOMHOM UHTErpam»

KonrtponsHas pabora

CamocrositenbHas pabora ctyaeHToB (CPC) mpu M3yyeHUM IUCLMIUIAHBI

OpraHu30BaHa CIeAYIOMUMHA (popMaMu:

- IIOATOTOBKH K NPAKTHYCCKUM 3aHATHAM,

— BBITNIOJIHEHHE pacueTHO-rpaduueckoit padotel (PI'P);

- MOJTOTOBKA K KOHTPOJILHOM paboTe;




— BBITIOJIHEHUE MHIUBUTyaJIbHOTO JomaliHero 3ananus (M13);

— W3YYEHHE PEKOMEHYEMOM JIUTEPATYPHI U CAMOIIOATOTOBKA.

PacuetHo-rpadmyeckue paboThl OJHOBPEMEHHO SIBJISIOTCS OMHOW W3 (GopM
TEKYILIEr0 KOHTPOJIS.

[ToaroToBKa K KOHTPOJILHON paboTe M paboTe IKCIPECC-KOHTPOJIb BKIIOYACT
B ce0sl, MNOMHMO M3YYECHHS PEKOMEHIYyEeMOW JIMTEepaTyphbl, BBINOJHEHUE
NunuBuayanbHOro aomarinero 3aaanus (U13).

MeTtoauveckue ykazanus no BoinojiHenuo UJ13 u PI'P

PI'P u WJI3 BbIOMparoTcs u3 y4yeOHOTO TMOCOOWs I HHXKEHEPHO-
TEXHUUYECKUX crenuaibHocTed BY30B «COOpPHMK WHIUBUAYAJIbHBIX 3aJlaHUM MO
BbICIIE MaremaTtuke», 4. 1, 2, 3 [A. II. Ps6ymiko, B. B. bapxartos, B. B.
JepxaBen u 1p

[ToaroroBka Kk KOHTpOJALHOU padoTe «JIuHeliHas anreOpa, BeKTOpHas anredpa
U aHaJUTUYECKas TeOMETPUS» COCTOUT M3 CIEAYIOIMX JoMamrHux padot: M]3
1.1, A3 1.2, UA3 2.1, UA3 2.2, U3 3.1, U3 3.2, U3 4.1, U/13 4.2.

Dxcnpecc-KoHTpoJib «IIpenensl n HenmpepbIBHOCTHY BKIrowaetr M/3 5.1, /13
5.2.

PI'P «luddepenmpoBanre pyHKIIMU OJHON MEPEMEHHON» COCTaBIIAETCS U3
a3 6.1, UA3 6.2, U3 6.3, U]13 6.4.

NJ13 «YacTtHble npousBoHbIe» cocTtouT u3 MJI3 10.1, M3 10.2.

PI'P «Heonpenenenusiii unterpan» cocrasnsiercs u3 M3 8.1, U3 8.2, N/13
8.3, N/J13 8.4.

N3 «KoMiuiekcHble 4MCla» TpeacTaBieHa B HazHaueHusx OJYK
«MaremaTuka».

[ToaroToBka Kk KOHTpoOdBbHOU pabdore «JluddepeHinansubie ypaBHEHUS
COCTOMUT M3 ueThlpex aomarmHux pador: M3 11.1, UA3 11.2, U3 11.3, N3
11.4.

N3 «OnpeneneHHblil HHTErpaJl U €ro NpuioxeHus» coctouT uz M3 9.1,

W13 9.2.



[lonroroBka K paboTe SKCHpecc-KOHTPONIb  «JIBOWHbBIE  HHTETPabDy
coctasisiercs uz UJI3 13.1, U3 13.3 (1,2 nop.).

[TonroroBka Kk pabore 3KCIpecc-KOHTPosb «TpoiiHble MHTErpalibl» COCTOUT
w3 U3 13.2, U3 13.3 (3, 4 mp.).

B cOopHHMKE MHAMBUIYATBHBIX 33JaHUN MO BBICIIEH MaTeMaTUKE MPUBEICHbI
HE TOJIBKO TEKCTHI 3aJaHUi, HO U KPAaTKUH TEOPETUYECKHUI MaTepHajl U PEIICHHUS
TUIIOBBIX BapuaHToB UJI3.

OcHoBHbIe TpeOoBaHuA K opopmienuro PI'P u U/13

Crynent Bbimosiger PI'P unum MJI3 Ha nmcrax gopmara A4 akkypaTHbIM
ITOYEPKOM OT PYKH WIH C UCIIOJIb30BAHUEM TEXHUYECKUX CPEIICTB.

Kaxnoe BbiosiHeHHOe 3anaHue PI'P 1OmKHO CONpOBOXIATHCA IOJHBIM
TEKCTOM €ro YCJIOBUS U TEOPETHUYECKUM MaTepuanioM, OOOCHOBBIBAIOIIUM
noJipoOHOE pelieHne 0e3 OMyCKaHWsl HPOMEXKYTOUHBIX pPAacueToB, KOTOPHIE
HEBO3MOJKHO BBIIIOJHUTH YCTHO.

PI'P u I3 noyKHBI UMETh TUTYJIBHBIN JIUCT, O(OPMIIEHHBIN B COOTBETCTBUU
¢ oOpasiom.

Koutpons CPC, a Ttak e WHAMBUAyaldbHas paboTa CcO CTyJIEeHTaMu
ocymectBisieTcs B hoopme npoepku PI'P, MJI3 1 xoHCynbTalIMi 110 TUCITUILINHE,
IPOBOJAMMBIX MPENOJaBaTEIEM B COOTBETCTBUU C JIMYHBIM TpapuKOM.

Hopsinok caaum PI'P, U/I3 u ux ouenka
PI'P u /I3 BBINIOJTHAIOTCS CTYJAEHTAMU B COOTBETCTBUHU C PEUTHHT-TIJIAHOM
BBINIOJIHEHHUSI ~ CaMOCTOSITENIbHOW ~ paOOThl MO  JUCUMIUIMHE, M  CIaercs
MIPENOAABATEI0, BEAYIEMY JUCLUILINHY.

[Io pe3yapTaTaM NpPOBEPKH CTYAEHTY BBICTABIISIETCS  OINPEACIICHHOE
KOJIMYECTBO OAJIJIOB, YKA3aHHOE B PEUTUHT-IUIAHE TUCUUIUIMHBI KOTOPOE BXOAUT B
o011ee KOJIMYecTBO OayuioB CTy/AEHTa, HAOpaHHBIX UM B TeueHHe cemectpa. [lpu
omnenke PI'P u U/I3 yuuThIiBatOTCS MOITHOTA COJEPIKAHMS BBHITTOJIHEHHOW pabOTHI,
IPABWJIBHOCTb BBINIOJHEHUS 33/JaHUN, YMEHUE TEOPETHUYECKH OOOCHOBATh BHIOOP
dbopMynbl ¥ TPaBWIBHO MPUMEHUTH (QOPMYJTy, TPaMOTHOCTh O(OPMIICHUS.

CryaeHT noiy4yaeT MaKCUMaJbHBIN 0ajul, eciu padoTa BINOJHEHA 0e3 OLIMOO0K U



opopMieHa B COOTBETCTBUM C TpeOoBaHusAMH mTpemnofaBarens. OreHka
yMmeHnbinaetrcss Ha 10% mpu OTCYTCTBHM TEOPETUYECKOTO OOOCHOBAHMS pPELICHUS,
Ha 20%, ecnu pomyiieHbl omuOku He Oonee yem B 30% 3amanmii. Pabora He

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



MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKON ®EJIEPALTAN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHNE
BBICIIIETO TTPO(ECCHOHAIEHOTO 00pa30BaHUS
«/1aIbHEeBOCTOUYHBIN (eepabHbIIl YHUBEPCUTED)
(ABDY)

IKOJIA ECTECTBEHHBIX HAYK

PACYHETHO-TPA®OUYECKASA PABOTA
10 AUcCUUIIIMHE «MaTreMaTH4eCcKUil aHaaus3»

«(HaumenoBanue PI'P (U3) no PITY I)»

Buvinoanun: crynent(ka) rpynmsl (HOMep)
Damunus U.0.

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

BaaauBocTok
2015



[Ipunoxenue 2

MUHHCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
depepanbHOE TOCYAAPCTBCHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIEr0 IPOQECCUOHATILHOTO 00pa30BaHUS

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/J ONEHOYHBIX CPEJACTB
1o JucHuILIuHe «MaTeMaTuka
Hanpasienue noaroroBku 08.03.01 CtpouTesibcTBO
npoduiib «[IpoMbITIIIEHHOE U TPaXAAHCKOE CTPOUTEITHCTBOY
dopma NOATOTOBKHU: 0YHAas/ 3204HAA

BiaaaguBocTok
2015



IHacoopr

(oH1a OLIECHOYHBIX CPEACTB
0 TUCHUILINHE «MaTeMaTHKa»

Kox u ¢popmysimpoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIIETEeHIIHH
OIlK-1 OCHOBHBIE IIOHATHS U METObI MATPUYHOTO
CIIOCOOHOCTBIO VCUMCIIEHNUS, TEOPUH OTPENEIUTENEN, METOIBI
UCII0Jb30BaTh OCHOBHBIE | 3HAET PELIEHHUS CUCTEM;
3aKOHBI OCHOBHBIE MOHATHUSI U METO/IbI BHIYUCIIEHHS [IPEIEIIOB,
€CTECTBEHHOHAYYHBIX HaX0XIEHUS TIPOU3BOIHBIX, BHIYUCIIECHUS HHTETPAJIOB.
AUCLMILIAH B 5 [PUMEHSTH MATEMATHIECKUE METO/IbI JINHEHHOM
npodeccHoHabHOT anreOphbl 1 MATEMATUYECKOTO aHAIN3a Ul PELICHHs
ACATCIBHOCTH, ymeet THIIOBBIX TPO(ECCHOHATIBHBIX 3a/1a
IPUMEHSATH METOIBI
MaTeEMaTHYECKOTO
aHaamsa u
MaTeEMaTHYECKOTO
(KoMITBIOTEPHOTO) MaTeMaTHYECKMMHU METOIAMU  PEIIEHHS
MOZCIMPOBAHNA, BAaneet €CTECTBEHHOHAYYHBIX 3a]a4
TEOPETUYECKOTO
5KCIIEPUMEHTAILHOTO
UCCIIEN0BAHMS

OCHOBHBIE DJIEMEHTBI BEKTOPHO# areOpsl,
OIIK-2 S KOMILICKCHBIC YHCIIA, OCHOBHBIC METOJIbI
CIIOCOGHOCTBIO BEISBHTE AHAJIMTHYECKON T€OMETPUM, METO/IBI PEIIEHHS
€CTECTBEHHOHAYUHYIO g depeHIMaIbHbIX ypaBHEHUH
CYIIHOCTB TIPO0IIEM, HCIIOJIb30BaTh MATEMATUYECKYIO JIOTUKY JIIst
BO3HUKAIOIIMX B XOJIE (GOopMHUPOBAHHUS CYKIEHHH MO MPOPECCHOHATBHBIM
npodecCHOHATBLHON yMeer npobiieMam;
NEATENLHOCTH, IPHUBIIEYD IPUMEHSATH AHATUTUYECKYIO TEOMETPHIO M TEOPHIO
UX JUIS PELIEHUS auddepeHIHATLHOTO UCUMCIICHHS B
COOTBETCTBYIOIIUH po(eCcCHOHANBHBIX 3a1auax
(usuxo- 5 METOJIaMHU MTOCTPOEHUS TIPOCTEMIINX MATEMATHIECKUX
MaTEMaTHHICCKIN MOJIEJIEH TUMOBBIX MPOPECCHOHANBHBIX 3a/1a4;
arrrapar BIANCCT | \eTonamu ananusa cosiepikaTeIbHOMN MHTEpIpETALIUY

MOJIYYCHHBIX PE3YJIbTAaTOB

Ilepedyensb ucnob3yemMbixX oeHOUHBbIX cpeacts (OC)

MEPBBIA CEMECTP
Ne | KonTponupye Kopp! 1 aTamnst OneHouHbIE CpeACTBa
n/n | Mble pa3jienbl ¢dbopmupoBaHus TeK YA IPOMEXKYTOUHAST
/ TeMBI KOMIIETEHIIN I KOHTPOIIb aTTecTalys
T CLUTUTUHBI
OIIK-1 | 3HaeT OCHOBHBIC TECT (TTP-1) | Dx3ameH
HOHSITHS «Omnpenenuteny, | 1-38 Bompockr
MaTpUYHOTO MaTpHIIBL, JUIS TIOATOTOBKU
MCUUCIICHUS CHCTEMBI» K 9K3aMeny 1




yMEEeT BBIYHCIISTh | KOHTPOJIbHAS ceMectp,
OTIPEICTUTETN pabora  (ITP-2) | 1-11 3agaum as
BiazeeT MeTomamMu | «JIumHeiHas MOATOTOBKHU K
Bektopnas u peIIeHus: CUCTEM anreopa, JK3aMeHy,
JuHeHHAas 3HAET 3IEMEHTHI BEKTOpHAs 1-7 nmyHKTBI
anrebpa BEKTOPHOM anrebpa U | MPUMEPHOTO
anreOpel aHATUTUYECKas owmera 1
YMEET pa3inyarb reOMCETpH » CEMECTP
BHUJIBI KOJUIOKBUYM [IpumepHsIit
OIIK-2 MPOU3BEICHUI (YO-2) BapuanT KP
BEKTOPOB «BekropHas
BJIAJICET anredpa»
dbopmynamu TeCT (ITP-1)
BBIYMCIICHUS «BexropHas
MIPOU3BEICHUI anredpa»
BEKTOPOB koHcrekT (ITP-7)
3HACT OCHOBHBIE Komnoksuym(YO | Dx3amen
METOBI -2) 39-65 Bonpockl
AHATUTUYECKOM «AHanUTHYECKas | JJis MOJATOTOBKU
Tr€OMETPUU TCOMETPHS K 9K3aMeHy |
yYMEET OCTPOUTH TECT (ITP-1) | cemecrtp,
OIIK-1 | npsamyro Ha «Ananurudeckas | 12-16 3agaun
IJIOCKOCTH, TCOMETPHS JUISL IOATOTOBKH
MIJIOCKOCTh KOHTPOJIbHAS K 9K3aMEHY,
BrazieeT npuemamu | padora  (ITP-2) | 8-13 myHKTHI
COCTaBJICHUS «JInnelinas [IPUMEPHOTO
ypaBHEHMH JMHMM | anredpa, ousera 1
A Y TIOBEPXHOCTH BEKTOpHAs ceMecTp
aﬂH:g;;Z:;I:;( 3HaeT OCHOBHBIE aﬂre6pa n HpI/IMepHHﬁ
METOTbI aHAIUTUYECKas BapuanT KP
AHAIUTUYECKOU reomerpus »
reOMETpUN koHcrekT (TTP-7)
yMeeT OCTPOUTH U
KpUBBIE U
OIIK-2 | moBepxHOCTH
BTOPOTO MOPSAKA
BIIAJICET MPUEMaMH
paboThI ¢
YpaBHCHHUSIMH
JIMHUUN U
ITOBEPXHOCTEN
OIIK-1 | 3HaeT OCHOBHBIC Dkcmpecc- DK3aMeH
TIOHATHUS U koutposib  (ITP-2) | 66-86 Bompocs!
onpeeraeHus «[Ipenemns U | IS IOATOTOBKH
TEOPHH MPEJICIIOB | HEMPEPHIBHOCTH» | K AK3aMeHy 1
yMmeeT Beiunciath | KoHenekt (ITP-7) | cemecrp,
Bsenenue B IpEIeITbI PT'P (ITP-12) | 14-18 myHKTHI
MaTeMaTH4ec Biageer Mmetogamu | «duddepenuupo | npumepHOro
KA aHaIn3 HCCIICTOBAHMS BaHne (GyHKUIUH | Omirera |
Auddepenim byHKIMHA HA OJIHOU ceMecTp
aJlbHOE HENPEPHIBHOCTH TIEPEMEHHON MIPUMEPHBIN




HCYHCIIEHUE 3HAeT TabJIUILy kontpous ([TP-2) | BapuanT DKP
byHKIHH MTPOM3BOTHBIX koHcrekt (ITP-7) | «IIpenensl u
OJIHOM yMeEeT HETPEPBIBHOCTH
MIEPEMEHHOMN muddepeHpoBaT »
OIIK-2 | » coxHbBIE [IpumepHsbIe
byHKIIMHN 3aaHus s
BJIAJICET METOIAMHU 3amuthl PI'P
nuddepeHnraIbHO
T'0 UCUUCIICHUS
BTOPOI CEMECTP
Ne | KonTponupye Koppr 1 aramst OneHouHble CpeCTBA
/I | Mble pa3ienbl dbopmupoBaHus TeKyILHil IPOMEXKYTOUHAS
/ Tembl KOMIIETCHIIMH KOHTPOJIIb arrecTanus
JUCIUILTAHBI
1 | Auddepenun | OIIK-1 | 3Haer tabnuiy Pewenue DK3aMeH
aJIbHOE PON3BOIHBIX 3amad o
UCYHCIICHUE yYMEET BBIYMCIISTh | H3y4aeMOu Bompocet  1-5 w3
byHKIIIN JaCTHBIC TeMe Ha | MepeYyHs BOMIPOCOB
HECKOJIbKUX MIPOU3BOJIHBIC IOPAaKTUYECKH | JUIsI MOJATOTOBKH K
IIEPEMECHHBIX BJIAJCET METOJAaMU X 3aHATHUAX OK3aMCHY 2 CEMECTP
WCCIICIOBAHMUS NA3 10.1
HECKOJIbKUX KOHCIIEKT
IIEPEMEHHBIX Ha (ITP-7)
HKCTPEMYM
3HaeT TabIuIly PI'P (TTP-12) | Dx3amen
WHTETPAJIOB «Heonpenene | 6-13 Bompockl st
OITK-1 | YMeeT BBIOpAThH HHBIN MOJITOTOBKH K
= | metox UHTETPaI» 9K3aMeHy 2 ceMecTp
WHTETPUPOBAHUS KOHCIIEKT 2-3 U3 TPUMEPHOTO
Brnaneet texuaukoit | (ITP-7) BapHaHTa VTS
HHTCTPUPOBAHUSA JUKTAHT I10 | DK3aM€Ha
5 HNurerpuposa 3HaeT CBOMCTBA Tabuie MPUMEPHBbIE
HUE MHTEIPAJIOB MHTETPajoB MPaKTUYECKHE
YMEET CBECTU 3ajanus AT
HHTErpai K 3amutel PI'P
OIIK-2 | TabanyHOMY
BJIaJIeeT
OCHOBHBIMHU
METOAaMHU
MHTETPUPOBAHUS
3HAET Tect (ITP-1) | Dx3ameH
KJIaccu(UKaLUIO «duddepenn | 14-23 Bompocsl ams
nuddepeHnranbHbl | HATbHBIS MOJATrOTOBKH K
X YpaBHEHHI YpaBHEHHs» | 2K3aMEHY 2 CeMeCTp
Huddeperum Konrponsnas | 8-9 u3 mpumepHoro
3 AlbHBIC pabdora (IIP- | Bapuanra TUTST
YPaBHCHIA 2) dK3aMeHa
«OOBIKHOBEH | MPUMEPHBIA BapHAHT
OIIK-2 yMeer noabupars | HPIE KOHTPOJIbHOM
MeTozl peenns | AMPPepeni | paorsi




BJIQJICET METOJIAMU | aJIbHBIE «OOBIKHOBEHHBIE
pelieHui ypaBHeHUs» | nuddepeHnuanbHbIe
muddepennmansabl | Konenekr YpaBHEHUSI»
X YpaBHEHHIA (TIP-7)
3HAET METOBI a3 DOK3aMeH
UHTEIPUPOBAHUS «OrnpeneneH
yM€ET BBIYHMCIIATh | HBIA Bompocsr  24-39 u3
OIpE/ICIICHHBIE U UHTErpaJl U | MEepe4YHs BOIPOCOB
OTIK-1 HECOOCTBEHHbBIE €ro JUIS TOATOTOBKH K
WHTErpaJibl IPWIOXKEHUS | DK3aMEHY
BJIAZICET METOJaMU » HpI/IMepLI 4-6, 10-12
UHTETPAIBLHOIO Okcnpecc- U3 IPUMEPHOTO
HNCYUCIICHUS KOHTPOJIb BapHaHTa
4 Kparuslie 3HAET ONPEACIICHUE (HP‘2) HPaKTUICCKUX
HWHTETPabl JIBOMHOTO, «/lBonHbIC NIPUMEpPOB JUIA
TpOiiHOrO, UHTErpalibl», | 3K3amMeHa
KPHBOJIMHEHHOTO «TpoiiHbie MPUMEPHBIN BApUAHT
MHTETrPaJIoB unrerpane» | OKP «/IBoiiHou
OIIK-2 | ymeer mepexomurs | KOHCTIEKT UHTErpaiy,
K [IOBTOPHOMY (ITP-7) «Tpoiinon
MHTErpay UHTETpa»
BJIa/IeeT IpUeMaMu
BBIYMCIICHHS
WHTErPaJIOB
HIkayna oueHuBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI
Koa n Jrtansl GOpMUPOBAHUA KpHUTEepUHU N0KA3aTeJIH 0aJ
¢opmyanposk KOMIIeTeHIIUU bl
a
KOMIIETCHIIMH
OIlK-1 OCHOBHEIC 3HAHHE TIOHATHS | CIOCOOHOCTH 62-
CIIOCOOHOCTh MOHSITUS U OTIpENIeTTUTENS, BBIYHCIIUTH 74
10 METO/IbI MaTpPHIIHI, OTIpE/ICTUTEb;
HCIIOJIb30BaT MaTpPUYHOTO CUCTEMBI, CIIOCOOHOCTb
b OCHOBHBIE MCUYUCIICHMUS, 3HAHUE OCHOBHBIX | BBIYMCIUTH CYMMY
3aKOHBI TEOpPUH MOHATUI MaTpHuil;
€CTECTBEHHO ONpENEINTENEH, | IPENENOB; CIIOCOOHOCTb
Hay4IHBIX 3HAET METO/IbI PEIICHHs | 3HAHUE TAOIUIBI | BBIABISITH
JTUCIUTIINH B | (TIOPOTOBBIN | CUCTEM, MIPOU3BOTHBIX HEOIpeaAeIeHHOCTh
npodeccuona | ypoBeHb) OCHOBHBIC 3HaHUE TaOIUIBl | |
JTBHOM MOHSTHUS U WHTETPAJIOB, CIOCOOHOCTH
NeSITEIbHOCT METO/IbI TIOHSTHE BBIYHUCIISITH
U, IPUMEHSTH BBIYMCIICHUS HEOIPEIEIEHHOr0 | MpocTeimue
METO/bI MpEeIoB, WHTEeTpaa, MIPOU3BOJIHBIE,
MareMaTuyec HAaXO0XJICHUS ONPEIETICHHOTO HUHTETpaJIbl.
KOT'o aHajm3a MIPOU3BOIHBIX, WHTETpaa;
u BBIUMCIICHHUS MIpe/iCTaBJICHHUE O




MaTeMaTH4ec HWHTETPAJIOB. KpaTHBIX
KOTO MHTeTrpajax
(KOMIIBIOTED YMCHHE CIIOCOOHOCTH 75-
MPUMCHSITh 84
HOTO) BBIUUCIISATH pelaTh CUCTEMBI
MaTeMaTHU4ecKue .
MOJIETTUPOBAH o0paTHyo JTUHEHHBIX
METO/IbI .
us N MaTpHuILy; aBHEHUH;
’ JIMHEHHOM PHLY: P ’
TEOPETUYECK yMEHHUE CHOCOOHOCTD
yMeeT anreOpsl U
oro u BBIYUCTIATH pacKpbIBaTh
(IpOABUHYT | MAaTEMaTUYECKOTO
HKCHEPUMEHT . TIpeebl; HEOIPEeICHHOCTh
I aHanm3a Jys
QJILHOTO yMeHue ;
YPOBECHB) pereHus
UCCIIE/IOBaHH BBIYUCTIATH CIIOCOOHOCTb
TUTIOBBIX
o IIPOU3BOTHBIC U MIPAaBUIILHO
npodeCCHOHANIbH
UHTETPaJIbI MPUMEHSITh
BIX 33124
METO/IBI
WHTETPUPOBAHUS
BJIaJICHHE CIIOCOOHOCTH 85-
METO/IaMHU aHAJTM3UPOBATH 100
TEXHUKOH pEIIeHHs CUCTEM, | PEIICHUE CUCTEMBI;
BBITIOJTHEHUS METO/IaMHu CIIOCOOHOCTH
orepanui c BBIUMCIICHUS HCCIIeIOBATh
MaTpHUllaMHu,; IPEJIENOB; GbyHKIUIO Ha
TEXHHUKOM TEXHHUKOM HENPEPbIBHOCTD;
BBIUMCIICHHUS IpUMEHEHHUs CIIOCOOHOCTb
IIPENIENIOB; muddepeHManbH | IPUMEHATh
BJIQJICET
( . WCIIOJIb30BAHUEM | OTO UCUUCIIEHUS B | MU PepeHITHAIbHO
BBICOKHIA
) muddepeHManbH | UCCIeI0BaHUU € MCUHCIICHUE K
OBEHb 5
P OT'0 UCYUCIICHUS B | QYHKIMIA U HCCIICZIOBAHUIO
HCCIIE0BAHUHT IIOCTPOEHUH GyHKIH,
byHKIH;, rpaduka; CIIOCOOHOCTh
TreOMETPUYECKUM | HaBBIKAMHU MPUMEHSITh
U ¥ QU3NYECKIUMH | BBIUHCICHUS WHTETpabl B
MIPHIIOKEHUSIMU TE€OMETPUUECKUX | pEIICHUH
WHTErPAJIOB 1 pU3HYECKUX npodeccuoHanbHbI
MPUITOKEHU I X 3a7a4
WHTETPAJIOB
OIlK-2 OCHOBHEBIE 3HAHHE CIIOCOOHOCTH 62-
CIOCOOHOCTh AIIEMEHTBI oTpeeNeHus BBITIOTTHSATh 74
10 BBISIBUTH BEKTOPHOU BEKTOPA, BUJIBI 3JIEMEHTapHbIE
€CTECTBEHHO anreOpsl, JVHHANA Ha JENCTBUS C
3HaeT
Hay4YHYIO .. | KOMIUIEKCHBIE TUIOCKOCTH U B BEKTOpaMH;
(moporoBbIit
CYIIHOCTB ) Yrciia, OCHOBHBIE | IIPOCTPAHCTBE, CTIOCOOHOCTH
YPOBEHb
npooiem, METO/IbI THUIIBI MOCTPOUTD JIMHHUIO;
BO3HHUKAIOIINA AHAITUTHYECKON nuddepeHIraIbH | CTOCOOHOCTh
X B X0JIi€ TEeOMETPHH, bIX ypaBHEHUI OTIPEACTUTh THII

npodeccruona

MCTObI pCHICHUA

YpaBHEHUs




JBHOU g depeHaIbH
JESTETbHOCT BIX YPaBHEHUI
U, IPUBJIEYb UCII0JIb30BAaTh yYMEHHE CIIOCOOHOCTH 74-
ux s MaTEeMaTU4eCKylO | BBIYUCIIATH BBIYHCIIUTH 84
penieHus JOTUKY ISt CKaJISIPHOE, CKaJISIPHOE,
COOTBETCTBY dopmupoBanus BEKTOPHOE U BEKTOPHOE U
IOIINI CY)XJCHHUH 110 CMeIIaHHOe CMEIIaHHOE
¢buzuko- npodeCCHOHATIBH | TPOU3BEICHNUS; IIPOU3BEACHNUS;
matemarmaec | o BIM IIpOOJIeMaM; | YMEHHUE HalucaTh | ClIOCOOHOCTD
KMH anmnapar (HP OABHEYT [IPUMEHSATH yYpaBHEHUE JIMHUM | HAIlMCaTh
b AQHAJTUTHYECKYIO | IO U3BECTHBIM ypaBHEHHE U
YPOBCHB)
T€OMETPHIO U napameTpam; MOCTPOUTH JIMHUIO;
TEOPUIO yMeHHe CIIOCOOHOCTB
muddepeHanbH | IPUMEHSTH HAaXOJHTh PEIICHHUE
Or0 MICYHMCJICHUS B | METOJIbI pemieHns | 3agauu Komm
npodeccuoHalibH | auddepeHnaibH
BIX 3a/1a49ax BIX YpaBHEHUH
BIIaJICHUE CIIOCOOHOCTB 85-
HaBBIKAMU BBIYHCTUTH padory, | 100
METOJlaMU peneHus MOMEHT CHJIBI U
HOCTPOCHHUS npodeccuoHaNbH | rPaMOTHO
IPOCTEUIINX BIX 33724 POAaHATM3UPOBATH
MaTeMaTHYeCKUuX | MeToJaMHU ux;
Mojienei aHAJTUTUYECKON CIIOCOOHOCTh
THUTIOBBIX T€OMETPHH; COCTaBHTh
BJIQJICET
. npodeCCHOHANIBFH | BIIaJICHHUE yYpaBHEHHE JIMHUU
(BEICOKHH BIX 3a/1aY; TEXHUKOU Y TIOCTPOUTH
YPOBEHb)
METOAAMHU COCTaBIICHUS 00J1acTh;
aHaiM3a muddepeHmaibH | CIOCOOHOCTD
coJiepKaTenbHON | bIX ypaBHEHUH COCTaBUTH
UHTEPIIPETAlliU | peallbHBIX muddepeHIranbHO
MOJTy4EeHHBIX MIPOLIECCOB € ypaBHEHHE,
pe3ynpTaToOB HAWTH pelieHue
3agauyu Kommu u
ClIeNaTh BBIBO/I.
IIkana usmMepeHus ypoBHsi C()OPMHUPOBAHHOCTH KOMIIETEHIIUI
Nrorossrii 6ayn 1-61 62-74 75-84 85-100

OneHka (mATHOAITEHAS TITKAJIA)

2 (He3a4TeHO)

3 (3auTeHo)

4 (3a4TeHo)

5 (3aureHo)




YpoBeHb CHhOPMUPOBAHHOCTH MOPOTOBBIN . BBICOKHI
. OTCYTCTBYET . IPOJABUHYTHIH .
KOMITETCHITHH (6a30BHIit) (KpeaTUBHBIN)

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

[IpomexxyTouHast aTTecTalusi CTYJIEHTOB IO AUCHUIUIMHE «MaremaTuka»
MPOBOAUTCS B COOTBETCTBUM C JIOKAJIbHBIMU HOpMaTUBHbIMH akTamMu [IBOY u
SBJIETCS 00S3aTEILHOM.

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

[To mucnunnune «MaTeMaThka» y4eOHbIM IUIAHOM MPETyCMOTPEH IK3aMEH B
MIEPBOM U BTOPOM CEMECTPAX.

DK3aMeH 1o JucuMIuinHe «MaremaTukay MpOBOAUTCS B MUCbMEHHOM BUJE B
dbopme BBITIOJIHEHUSI TUCbMEHHBIX 3afaHui. [Ipn He0OX0UMOCTH, CTYACHT YCTHO
MOSICHSIET BBIIIOJIHEHHBIE HE TIOJIHOCTHEO OTBETHI.

Ilepeuensv 60npocoe 011 N0020MOBKU K IK3AMEHY

Ilepevtii cemecmp

1.  Omnpenenmurens. Ilopsmox  ompenenurens. CBoiicTBa  OmpeacIHTENICH
(moKa3aTenbCTBO CBOMCTB).

Briuncnenue onpenenuteneil 2-ro - 3-ro nopsaka.

Munop. Anredpandeckoe TOTOJHEHNE.

PaznoxxeHue onpenenuTesns no CTpoke U CToJI01Yy.

Matpuipl. Knaccuduxarus matpuir.

JInHelHbIe onepanuu HaJl MaTpULlaMU, UX CBOKCTBA.

TpaHcioHUpOBaHUE MATPULL.

[IpousBenenue Marpui.

© ©o N o g B~ WD

DneMeHTapHble MpeoOpa3oBaHus Ha/l 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.

OOparHast matpuia, ee cBoiicTBa. HeoOxomumoe M OCTAaTOYHOE YCIIOBHUE

CYIIECTBOBAHMS OOpAaTHOW MaTpPHUIIBI.

[TpaBwmiio HaxOXACHUS OOPATHOW MATPHUIIBI.

Panr matpunpl. MeToa Hysel U €IMHULL HAXOXKICHUS PaHra MaTPULIBIL.
CucTeMBbl JIMHEHHBIX alreOpandecKux ypaBHEHUM.

MaTpudHast 3alIUCh CUCTEM JIMHEHHBIX aire0pandecKuxX ypaBHEHUM.

COBMECTHOCTh CHUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHuiul. Teopema

Kponekepa-Kanemnu.

Meton Kpamepa pelieHnst cucTeMbl TMHEHHBIX alreOpandyecKux ypaBHEHUN.

MaTpuuHbIi METOJ, pElIEHUsT CHUCTEMbl JMHEHHBIX alreOpanyecKux

YPaBHEHUM.

Merton ["aycca penienns: cUCTeMbl TUHEHHBIX alre0OpandyecKux ypaBHEHUH.

BGKTOPBI. Knaccmbnxaum{ BCKTOPOB. JIuHelHbIC OIICpalu Haa BCKTOPAMU,

MX CBOMCTBA.

JIvuHelHast 3aBUCUMOCTh U HE3aBUCUMOCTh BEKTOPOB. bazuc.
JlekapToBa cucteMa KOOpAUHaT.

Pannyc-Bexrop Touku. Koopannars!l Touku. Koopaunartel BekTopa.
Hamnpasisromuye KOCMHYCBI BEKTOPA.

JInvHa BeKTOpa B KOOpJAUHATAX.

Jlenenune oTpe3ka B 3aJTaHHOM OTHOILICHUH.

[Ipoekuust BEKTOpa Ha OCbh, €€ CBOKCTBA.

Yron Mexny 1ByMsi BEKTOPAMH.

CkansipHOo€ NIpOU3BEICHUE BEKTOPOB, €Er0 CBOMCTBA.

PU3NYECKUN CMBICI CKASIPHOTO IMPOU3BEICHUS BEKTOPOB.
BrlpakeHue ckaiasipHOTO MPOU3BE/ICHUS BEKTOPOB B KOOPAUHATHOM (hopMme.
OpueHTanus TpOWKU BEKTOPOB.

BekTopHoe npon3BeieHrE BEKTOPOB, M0 CBOKWCTBA.
['eomeTpruecKnii CMBICII BEKTOPHOTO IPOU3BEIECHUS BEKTOPOB.
@uU3NYECKUNA CMBICII BEKTOPHOTO IPOU3BEIECHUS BEKTOPOB.

BoipakeHre BEKTOPHOTO MMPOU3BE/ICHUSI BEKTOPOB B KOOPJIUHATHOM (hopMme.



36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.

CMmelaHHOe IpOU3BEAEHUE BEKTOPOB, €r0 CBOWCTBA.

['eomeTpUYECKNN CMBICII CMELIAHHOTO IIPOU3BEIECHUS BEKTOPOB.
BripakeHre cMeIIaHHOTO MPOU3BEICHUSI BEKTOPOB B KOOPIMHATHOM (hopMme.
OO6muiee ypaBHEHHE NMPSMON HA TIOCKOCTH.

HenomnHbie ypaBHEHUS NPSAMON Ha TUIOCKOCTH.

YpaBHEHUE MPSAMON Ha IJIOCKOCTH B OTPE3KAX.

Kanonunueckoe ypaBHEHHE NPSIMOM Ha TIOCKOCTH.

[TapameTpruueckoe ypaBHEHUE MPSMON HA IIOCKOCTH.

YpaBHeHHE NPSAMON Ha TJIOCKOCTH, TPOXOISIIEH YEpE3 IBE 3aJaHHBIE TOUKHU.
YpaBHEHHE NPSAMOM Ha IJIOCKOCTH IO TOYKE U BEKTOPY HOPMAaJIH.
VYpaBHeHME MPSIMON Ha TUNIOCKOCTH € YTIIOBBIM KOA(PPUIIUEHTOM.
PaccTtostHue oT TOYKM 10 MPSAMOUN HA INIOCKOCTH.

VYron MCKAY ABYMS IIPAMBIMHA Ha IINIOCKOCTH. YcnoBus MapalICIIbHOCTHU U

MNCPICHINKYIIAPHOCTH ABYX IIPAMBIX Ha IINIOCKOCTH.

49,
50.
51,
52,
53.
54,
55,
56.

[Tnockocth. OO11I€E YpaBHEHHE TIIOCKOCTH.

HccnenoBanne ypaBHEHUS ILUIOCKOCTH.

YpaBHEHUE IIIIOCKOCTU B OTPE3KAX.

YpaBHEHUE IIIOCKOCTH, IPOXOISIIEH YEPE3 TPH 3aJTaHHBIE TOUKH.
YpaBHEHHE IIIIOCKOCTH 110 TOYKE U BEKTOPY HOPMaJIH.
HopmanpHOE ypaBHEHHE INIOCKOCTH.

PaccrosiHMe OT TOUKH 10 TNTIOCKOCTH.

Yron MCXKAY ABYMS IIIOCKOCTSMM. YcnoBus MapayiCJIbHOCTH U

MEPIEHINKYJIIPHOCTH JIBYX IIJIOCKOCTEN.

57.
58.
59.
60.
61.

[Tapamerprueckne ypaBHEHUS MIPAMOM B POCTPAHCTBE.
KaHnoHnueckne ypaBHEHUS MPSIMON B MPOCTPAHCTBE.

YpaBHEHHUS PSIMOU B IPOCTPAHCTBE, MPOXOAAIICH YEPE3 ABE TOUKH.
OO6mue ypaBHEHUS MIPSIMOI B IPOCTPAHCTRBE.

Yron MCXKAY ABYMS MIPSAMBIMHU B IIPOCTPAHCTBC. YcnoBus MapaJuICJIbHOCTH U

NIEPIECHINKYJIAPHOCTH IBYX IIPSMBIX B IIPOCTPAHCTBE.



62.

Yron Mex1y NpsAaMO# U INIOCKOCTBIO. Y CIIOBHS MAPAJUIETIBHOCTH U

MEPIECHINKYJIIPHOCTH MPSAMOU U TNIOCKOCTH.

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

[TonsipHas cucrema KOOpAMHAT

Kpussie Broporo nopsiaka: OkpyxkHocTb. Dmurc. ['unepboa. [TapabGona.
[ToBepXHOCTH BTOPOTO MOPSIIKA.

AOcooTHas BeTMYMHA IEUCTBUTENLHOTO YKcia. OKpeCTHOCTh TOUKH.
[TocnenoBarensHOCTD. [Ipenen nocienoBaTeIbHOCTH.

[Tpenen pynkunnu. OAHOCTOPOHHUE MTPENENBI.

3amMeyaTeIbHbIE MTPEEIBI.

beckoHneuHo Masbie 1 0€CKOHEYHO OOJBIINE BEJIMUUHBI.

CpaBHeHMe 0eckOHEUHO MalibIX. OCHOBHBIE SKBUBAJIEHTHOCTH.
HenpepsiBHOCTh (hyHKIMI. CBONCTBA HEMPEPHIBHBIX (PYHKIUH.

Touku pa3peiBa.

[TpousBoaHas, ee reoMeTpUYECKUi U PU3NIECKUI CMBICI.

VYpaBHEHUS KacaTeIbHOM U HOPMAJH K ITIOCKOW KPUBOM.

[TpaBuna nuddepeHupoBanms.

JuddepeHurpoBanue ClI0KHON PYyHKIUU.

HNudbdepennupoBanue GyHKINMA, 3aJaHHBIX TAPAMETPUIECKU U HESBHO.
Hudbdepennman GyHKIIUN, €0 TEOMETPUUYECKUNM CMBICI, CBOMCTBA.
[IpaBuiio Jlonurans.

YcnoBue Bo3pacTaHus U YObIBaHUS (DYHKIIHH.

Heobxoanmoe ycioBue 3KCTpeMmyMa.

JlocTatoyHOE yCIOBHE SKCTPEMYMA.

Touku nmepern6da, onpeneeHrne BEITYKIOCTA BOTHYTOCTH Tpaduka GyHKIIUN
HeoOxoaumoe 1 10CTaTOYHOE YCIOBHE TOUYKH Tepernoa

[ToHOE HccnenoBanne PyHKITUU.

Ilepeuensv 6onpocoe 011 n0020mo6Ku K IK3ameny 2 cemecmp
Bmopou cemecmp

1. YactHble MpOM3BOAHBIE W YacTHbIe AuddepeHIranbl GyHKIMN HECKOJbKUX

IIEPEMEHHBIX.



[Monueiii muddepernnan GyHKINH HECKOIBKUX MEPEMEHHBIX.
YacTHbIE TPOU3BOIHBIE BBICIIUX MOPSIKOB.

KacaTtenpHas MI10CKOCTh 1 HOPMaJIb K TOBEPXHOCTH.
OkcTpeMyM (QYHKIHUU HECKOJIBKUX MEPEMEHHBIX.
[TepBooOpa3zHas 1 HeoNpeAeIEHHBIM HHTETPajl, CBOMCTBA.
TabnuyHble UHTETPAJIBI.

3amMeHa IMepeMEeHHOW B HEOPEIIICHHOM HHTETrpaie.

© ©o N o 00~ WD

I/IHTerI/IpOBaHI/Ie I10 9aCTAM B HCOIIPCACICHHOM MHTCI'PAJIC.

[HEN
o

. IHTerpupoBanne KBagpaTHOrO TpEXUeHa B 3HAMEHATETIE.

[HEN
[EEN

. UHTerpupoBanue paimoHaIbHON APOOH.

[EEN
N

. UuTerpupoBanue upparoHaaIbHbIX (QYHKIIUA.

[HEN
w

. UHTEerprpoBanne TPUrOHOMETPUYECKUX (DYHKIIHIA.

[HEN
SN

. Juddepenuuansubie ypaBHeHus. Bunbl ypaBHeHHIA.

15. YactHoe u o61ee pemenue. [locranoBka 3agaun Koru.

16. quddepeHnmansupie  ypaBHEHHs TEPBOTO TOPSAKA C pa3feléHHBIMH |
pa3aeNaoIUMUCS IEPEMEHHBIMH.

17. OnHopoanbie nuddepeHIanbHble ypaBHEHUS IEPBOTO MOPSAIKA.

18. Jlunetinbie nuddepeHImanbHbIe ypaBHEHUS IEPBOTO TOPSIKA.

19. VpaBuenne bepnaysmim.

20. Jduddepennmanpupie ypaBHEHNS BBICIIUX MOPsAKOB. O0IIee pemeHue.

21. Jluddepennmanbable  ypaBHEHUS  BBICIIMX  TOPSAIKOB,  JOMYCKAIOIIUE
MOHIDKEHUE TTOPSIIKA.

22. JluneitHble OAHOPOIHbIE AU(depeHIInaTbHbIE YPABHEHUS BBICIINX MOPSIAKOB C
MOCTOSTHHBIMU KO3 pureHTamu.

23. Jluneiinple  HeoAHOpoAHbIE AudGdepeHuanbHble  YPaBHEHUS  BBICHIUX
MOPSIIKOB C TIOCTOSIHHBIMU Kod(pdurmentamu. O61iee pemenue. Meron mogdopa
YaCTHOT'O PELEHUS 0 BUIY MPaBOW YacTH.

24. OmnpeneneHHbIA HHTETPATI U €r0 CBOMCTRA.

25. ®opmyna Herotona-Jleibuuia.

26. Brruucienue OIIpCACIICHHOI'O MHTCTPajla METOAOM 3aMCHbI IICPCMCHHBIX.



217,

Brruncienne OnpeneneHHoro HMHTErpajga METOAOM HMHTErPUPOBAHMS

qacCTsAM.

28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.

HecoOcTBeHHBIE HHTETPAIbI, UX CBOWCTBA U METObl BEIUNCIICHHUS.
['eomeTpuueckne NpuIOKEHNs ONPEAETIEHHOTO HHTETPAA.
JIBOMHOW MHTETpAJ U €r0 CBOMCTBA.

Ilepexon B ABOMHOM MHTETpaJIe K IOBTOPHOMY.

Brrunciienre 1BOMHOrO MHTErpaia B 1€KapTOBBIX KOOPANHATAX.
Brrunciienre 1BOMHOrO MHTErpajia B MOJIAPHBIX KOOpAXHATAX.
[Ipunokenust IBOWHOTO UHTErpaJIA.

TpoWHOW UHTETPAI U €r0 CBOMCTBA.

BerunciieHre TpoMHOIO MHTETpajla B IEKapTOBBIX KOOPAUHATAX.
Brrunciienre TpOMHOIO HHTETPAja B HWJIMHIPUYECKUX KOOPANHATAX.
Boruncnenue TpoiiHOro uHTErpaia B chepuyecKux KoopAnHaTax.

[IpuiiokeHust TPOMHOTO MHTETpAJIA.

Ilpumepniuii sapuanm npakmuyecKux npumepos 01 IK3ameHa

Ilepevtii cemecmp

1o

1. TIpoBepuTh COBMECTHOCTh CHCTEMBbI YPaBHEHUU W B CIIy4ae COBMECTHOCTH

peIInTS ee:

a) o ¢popmynam Kpamepa;
0) ¢ MOMOIIBIO OOpAaTHON MaTPUILIbl (MATPUIHBIM METOOM)
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, +5X, + X, =0

2. Pemmuts CJIAY: A% — 1%, + 2% = 0.



X, +3X, =X, =6

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

3. Pemurts CJIAY:

. |(x—3y=1
4. PemmmThb CUCTEMY ypaBHEHUU :
2x+y=9

5. Janbr ase matpumsl 4 u B
Haittu: a) AB;6) BA;8) A1) A4 n) A4 e) M. 1, MATPHIIBL 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 -1
6. Pemuth MaTpuuHOE ypaBHeHuUe: X - = :
—4 5 2 3

7. BBIUMCIUTH cOS B - HANPABJISIOMIMN KOCHHYC BEKTOpa AB, ect A(L-12)u

B(2,4,0).

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

1) TIpoexiwio BEKTOpa AB wa BEKTOP BC,re. npscAB;

2) IMnomane AABC;

3) BsisicHuts, Oyaer i Bektop AM oproronanen sekropy BC, ecimu M -
cepenuna orpeska BC.

4) TlpoBeputh, 00pa3yrOT U BEKTOphl @;h;C 0asuc, ¥ HAHUTH KOOPAMHATHI
BekTopa d B 3TOM Oaswmce.

5) IlpaBymo W JIEBYIO TPOUKY o0pa3zyrot BEKTOPBI
£=(3-11); b=ar -5}; E=l+jk.

6) Beramciauts cos(af 5) v Ip.a, ecnmu a=2i— j+3k 1 b=3i+j—2k.



7) TlepneHauKyIsSpHBI M BEKTOPbl a=p+qU b=2p—q, ecin ‘_p‘ =2, ‘a‘ =2,
T
(pa)=7-
8. Haiitu Hpa(axB), ecnn a=(20;3), b=(-354) u c=(34-1).
9. Haiitu ammmukary Bektopa (2K + 3j) X .
10.Ilpu KakoM JEHCTBHTEIBHOM ¢ IUIOMIAAL TPEYTOJbLHHMKA C BEPLIMHAMU

A(LL0), B(a;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) =
27/3. Beruucuts (a+b) - C.

12.Haiitu ypaBHEHHE TUIOCKOCTH, TapajuienbHoM miockoctu XOY,
PacIoJIOKEHO Ha PACCTOSIHUM PABHOM 5 OT HeE€.

13.Hamucate ypaBHEHHE TUIOCKOCTH, TIPOXOIstiei yepes Touku A(3, -1, 2) u
B(2,0, -1) neprneHaukyasipHO MIOCKOCTH X-y+1=0.

14 . HanuimTe ypaBHEHUE MPSMOM, MPOXosinei yepes Touky A(-1;2;3)
MapaIebHO IPAMOH  —— = y-3_2-%

—2 3 -4

15.0npenenuts THI KpuBoit 8X” +8Y” + 4y + 24x —4=0. [IpusecTu ee

ypaBHEHUE K KAHOHUYECKOMY BUy. ClenaTh CXeMaTHYECKUN YePTEeK.

16.I1ocTponTs MMHUIO Y2 — 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 pasaoKeHHE BEKTOPa & 110 COCTABISIOIINM.

3. UccnenoBaTh cucTeMy Ha COBMECTHOCTb. PemmTh cuUCTeMy ypaBHEHUN
X+2y—-2z=5
S5Xx—-2y—-z2=4.
4x+22=2
4. Cubl El =(5-1-3) u Ez =(—4;2;]) NpUIOKEHBI K TOYKE A(2;—3;5). Bbruncauth
paboTy, coBeplIaeMyl0 pPaBHOJICUCTBYIONIEH OTUX CHJI, KOIJla €€ TOuKa
MPUIIOKEHUS TIEPEMELIAETCS B ITOJ0KEHUE B(L4;0) .
S.



10.

11.

12.

13.

14.

15.

16.

17,

18

AB|=2, B AM

oM - v}

| =] =1
51 -2

A=|1 3 —1|, maiitu oOpaTHy!0 MaTpuily, €CIM OHA CYIIECTBYET,
3 4 -1

BBIYHUCINTD M, .
Haiitu qyiuny auaronaneit mapasienorpaMma, OCTPOEHHOTO Ha BEKTOpax
p-2a-3, q-a+2b, ccmn [g =1, [p|=2, [ab)-225°.

BriBeCTH KaHOHMYECKHUE YPABHEHUS MIPSIMOU B IPOCTPAHCTBE.
Onpenenenue smnurica. OCHOBa ypaBHEHUS 3JUIUIICA.

x-1 y-2 z2-6

Haitgure TOUKy nepeceyeHus nmpsamon 1 1

H IINIOCKOCTHU

4x+y-62-5=0.

[TocTpouTh 00J1aCTH, OTPAHUYECHHYIO YKa3aHHBIMH JIMHUAMHU: Y = x* - 4.
y=—x’+4; x2+y2—4x=0

[TocTpouTs 0071aCTH OTPAHUYCHHYIO TTOBEPXHOCTIIMHU:
y>0,2>0;2x-y=0;x+y=9;2=Xx".

CocTaBUTh ypaBHEHHE OKPYKHOCTH, TUAMETPOM KOTOPOU CIIyKHUT OTPE30K

npsMoii 3x+4y-12=0, 3aKIF0YEHHBIA MEXKY OCSIMU KOOPAUHAT.
Teopema Pomns. @opmynupoBKa, TeOMETPUUYECKasi UHTEPIIPETALMS.

2x*+x-3

2

Beraucnute npegen lim
x—1 X =1

4
- (x+3Y

Beraucnuts npepen: limj —— | .
x| X -1

Haiitu mpousBouyto GyHKIuK Y = arctgy1l— 5

. y=(In(5x—4))", y' =2

Hpumepubu? eapuanm IK3dMeHAUUOHRHO20 6w1ema, 8mop012 cemecmp



1. OGsixkHOBeHHbIE MuddepeHunansasie ypaHenus (OLY). Bunel ypaBHeHwuil.

YacTtHoe u oO1ee penienue. 3agavya Komm.

2. Haiitu unrerpan: ,[(3)( +4)e™dx.

(arcsin x)2 +1

NG

1 2
4. BLIqHCHI/ITL:j X+l ~dX
o(X3+3X+1)

dx.

3. Haiitu unrterpan: J

5. BelumcnuTe TOmAnh (UIYps, OTPAaHMYEHHOH IMHEHSMH X=4y-Yy° u

X+Yy=0.
2
6. BbIUHCIUTE: jxe “dx.
0
7. TlpencTaBUTh KOMIUIEKCHOE YMCIIO Z=—1+1 B ImokaszareiabHOU (hopMme.

8. Haiitu ob1ee peurenne nuddepennuanbroro ypaaenns: y'(x—1)=y+1.

9. Haiitu o61ee pemenne quddepeHnuansHoro ypapaenus: Y —4y' + 3y = xe*.

10. . PaccTaBuTh mIpeieiibl HHTETPUPOBAHKS B MHTETpAIC ﬂ f(x, y)dxdy , ecnu
D

oomacts  D:{ y=2x3; y=0; x=1}.
11. Beraucnute miomans GUrypsl, OrpaHHUYEHHOMN JIMHUAMH Y = X2, X = -Y.

12. BbruucnuTh TPOMHOM UHTErpal Hj ydxdydz no obnactu
\Y

V: y=4(x*+12°);y=4.

Kpumepuu 8bicmaejieHusl OUECHKU cmyOeHmy Ha4 3K3amene no 0ucuummne

«Mamemamuxka»
Banasl Ouenka 3auerta/ TpedoBanus Kk c()OPpMUPOBAHHBIM KOMIIETEHIUAM
(pEUTHUHTOB | IK3aMeHAa
O OICHKH) (crangapTHas)
100-85 «3a4UMeHO»/«OMAUUHO» O1eHKa «OTIUYHOY BBICTABIACTCS CTYIEHTY, €CIIH OH
riy0OKO M MPOYHO YCBOMJI MPOTPaMMHBIM Marepua,




UCYEpIBIBAIOIIE,  IOCJIENOBATEIbHO,  YETKO U
JOTMYECKU CTPOMHO €ro M3JIaraeT, yMeeT TECHO
YBS3BIBAaTh ~ TEOPHIO C  MPAKTUKOH, CBOOOIHO
CIPaBJISIETCS C 33Ja4aMy, BOIIPOCAMU

U JPYrUMH BUJIAMHU IPUMEHEHUS 3HAHUH, pHUYeM He
3aTpyIHSAETCS C OTBETOM IPU  BHJIOU3MEHEHHH
3aJJaHMi,  MCIIOJB3yeT B OTBETE  Marepual

MOHOTpadUYECKOM JTUTEePaTypHL, MIPaBHJIbHO
00OCHOBBIBACT  NPUHATOE  pEUICHHWE,  BiaJeeT
Pa3HOCTOPOHHUMHU HaBBIKAMU u prueMaMu

BBITTOJIHCHHA MIPAKTHYCCKUX 3ada4.

75-84

«3aumen0»/«x0p0m0»

OrneHKa «XOpOII0» BBICTABIISAETCS CTYIEHTY, €CIIU OH
TBEpAO 3HAET MAarepuaj, I'PaMOTHO M IO CYLIECTBY
U3JlaraeT  €ro, He  JOIyCKas  CYIIECTBEHHBIX
HETOYHOCTEH B OTBET€ HAa BOIPOC, IPABUIBHO
IIPUMEHSAET TEOPETHUYECKUE MOJ0KEHUS PU PELICHUU
[PaKTUYECKUX  BOIPOCOB M 3a4a4d,  BIALCET
HEOOXOIUMBIMM  HaBblKAMM W IPUEMaMU  HX
BBIIIOJIHCHHSL.

61-74

«3aumeHnoy/
«V0081eMBOPUMENLHOY

Ouenka «yJIOBJIETBOPUTEIHHO» BBICTaBIISIETCS
CTYJEHTY, €CJIM OH UMEET 3HAHUS TOJIbKO OCHOBHOI'O
marepuaia, Ho He

YCBOWJI ~ €ro JeTajel, JAOINYCKaeT HETOYHOCTH,
HEJI0CTaTOYHO

paBUJIbHBIE POPMYIUPOBKH, HAPYILICHHS! JIOTHYECKOM
MOCJIEZIOBATENBHOCTH B H3JIOKEHUU IPOTPAMMHOTO
Mmarepuana, UCTIBITHIBACT  3aTPyAHEHUs  TpHU
BBITNIOJTHEHUH

IPAaKTUYECKHUX paboT.

60 u MeHee

«He3aumeno»/
«HEYO0BIIEMBOPUMETLHOY

OuneHka  «HEYAOBIIETBOPUTENBHO»  BBICTaBISAETCS
CTYAEHTY,

KOTOPBII HE 3HaeT 3HAUYUTEIbHOMU 4acTu
MPOrPAMMHOI0 MaTepualia, JOMYCKAET CYIIECTBEHHbBIE
OIMOKH, HEYBEPEHHO, C OONBUIMMH 3aTpyTHEHUSIMU
BBITIOJIHSIET TpakTHdeckue pabotel. Kak mpaBwuiio,
OIlCHKa «HEYJIOBJIETBOPUTEIBHO» CTaBUTCS
CTyZI€HTaM, KOTOpBIE HE

MOTYT TPOAOKUTH OOyueHue 0e3 TOMOTHUTEIbHBIX
3aHSATHI IO COOTBETCTBYIOIIECH NUCIUTIIIMHE.

Tekymiass arrectaudsi CTYAEHTOB MO JUCUHUIUIMHE «Marematuka»

MPOBOAUTCS B COOTBETCTBUHU C JIOKAJbHBIMH HOPMAaTUBHBIMH akTamMu JIBOY wu

SABJIAETCS 00S3aTEIBbHOM.

TeKyma;I arrecragusd 1o JUCIHHUIIIINHC «MaremaTtuka» IMPOBOJAUTCA B (I)OpMe

KOHTPOJIBHBIX MEPONpUATHI (KOHTPOJILHOW pPabOThI, SKCIpecC KOHTPOJIHHOM,

WHIUBUYAIbHOTO JIOMAIIHEro 3aJlaHusl, pacyeTHo-rpaduyeckor padoThl) IO




OIICHUBAHUIO (DAKTHMYECKUX PE3yJIbTATOB OOYUYEHUS CTYACHTOB U OCYIIECTBIICTCS
BEIYIIUM IPEIOaBaATEIICM.

OOBbeKTaMH OIICHUBAHHS BBICTYIIAOT:

- yueOHast TUCIUIIMHA (AKTHBHOCTh Ha 3aHSTHSIX, CBOCBPEMEHHOCTD BBITTOJTHCHHS
Pa3IMYHBIX BUIOB 3aJaHHH, MOCEIIAEMOCTh BCEX BHJIOB 3aHATHM IO aTTECTyeMOM
JTVCLUTUIMHE);

- CTEIICHb YCBOCHUS TEOPETHUYECKUX 3HAHUIA;

- YpOBEHb OBJAJCHHS NMPAKTHUYCCKUMH YMEHHSIMH W HaBBIKAMH II0 BCEM BHAM
y4eOHOU pabOThI;

- Pe3yJIbTaThl CAMOCTOSTEIBHON PAOOTHI.

KosutokBuym  siBisieTcss  (OpMOM  KOHTPOJIE ~ YCBOGHHS — CTYAECHTaMHU
TeOpeTHUuecKor vacth Kypca. CHaercsl CTyJeHTaMH MPENoJaBaTeIi0 B YCTHOM
dopme B Buje cobeceoBaHKs BO BPeMsl JICKIIMOHHBIX 3aHITHIA 1O 3aBEPIICHHIO
U3YYCHHS TEOPETUYECKONW YacTH pas3lelioB Kypca M OLEHHBaeTcs B (opme
1 pepeHInpPOBaHHOTO 3a4eTa.

Ko/TOKBUYM CUMTAETCs CHaHHBIM YCIEIIHO TPH IOJYYCHHH OIIEHOK
«OTJMYHO», «XOPOIIO» WIH «YIOBJICTBOPUTEILHOY». [IpU MOJYYEHUH OICHKH
«HEYIOBJIETBOPUTEIBHO» OH CYMTACTCS HE CAAHHBIM, & COOTBETCTBYIOIIUI pa3ie
TEOPETUICCKON YaCTH HEYCBOCHHBIM.

CTyACHTY TPEA0CTABISICTCS BO3MOKHOCTh MEPEeciaTh KOJJIOKBUYM OJUH pa3
BO BpEMs KOHCYJIBTAIMi 110 JUCIHUIUIMHE C MMOJYyYEHHEM OLIEHKH Ha OJMH OainT
Hwke. JIms  CTyaeHTa, YCIENIHO CaBIIEr0 KOJUIOKBUYM, BBIHOCHMBIC Ha
KOJUIOKBUYM BOIPOCHI HCKJIIOYAIOTCS W3 CIKCKAa BOIMPOCOB BBIHOCHMBIX Ha
IK3aMCH.

Bormpocsl k Ko/UToKkBHYMY «BekTopHas anreopay, « AHaIUTHYECKAs TEOMETPHSD)
BXOJISIT B IIEpEeYCHb BOMPOCOB JIJIs MOATOTOBKH K 3K3aMeHy 3a 1 cemectp (19-38),
(39-65) cooTBETCTBEHHO.

KonrpoJibHasi padora siBisieTcss (OPMON KOHTPOJISL YCBOCHHS CTYACHTaMHU

IPAKTHYECKONM YaCTH Kypca. BBIMOIHSIETCS CTyJeHTaMK BO BPEMs IPAKTHYECKHX

3aHATUM 1O 3aBCPIICHUIO H3Y4YCHUSA npaKTqucxoﬁ qaCTu pas3aciioB Kypca.



KoHTponbHass paboTa coaeTcsi MPEmoaBaTellio Ha MPOBEPKY W OICHUBACTCS B
dbopme mudpepeHIMpPOBaHHOTO 3aUeTa.

KontponpHas pabora cumTaeTcs BBIIOJHEHHOM YCHENIHO TPH TMOJy4YCHUHU
OLICHOK «OTJIMYHO», «XOPOIIO» WIH «YyIOBIECTBOpUTEIbHO». [Ipu momydeHun
OIICHKH «HEYJOBJICTBOPUTEILHO» KOHTPOJbHAsS pab0oTa CUMTAETCS HE CaHHOM, a
COOTBETCTBYIOIIUI pa3ei MPaKTUKyMa HEYCBOCHHBIM.

CTyaeHTy TpeIoCTaBIseTCS BO3MOXKHOCTh IMepeciaTh KOHTPOIbHYIO padoTy
OJIVH pa3 BO BpeMsl KOHCYJIbTALMI M0 JUCHMUIUIMHE C MOJYYCHUEM OLICHKH Ha OJUH
0ajI HIDKe.

30 BapuaHTOB KOHTPOJLHOU paboThl «BekTopHas anredpay», « AHaTUTHYECKAs
reomeTpus», «uddepennanbaple ypaBHEHHUS» U T.JI. IPEACTABICHBI B yUeOHOM
MoCcOOMM JIJII  MHKEHEPHO-TEXHUYECKUX CIeHHaIbHOCTEH BYy30B «COOpHUK
WHIMBUAYAJBHBIX 3aJaHU 10 BhICIIEeH MaTeMatuke», 4. 1 [A. I1. Pabymko, B. B.
bapxatos, B. B. [lepxagen u 1ip. |

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

PacuerHo-rpadguyeckoe 3ananue (PI'3) asusercs popmoit kourpons CPC.
BolnonHsieTcss CcTylieHTaMH B BHAE paldOThl BKIIOYAIOIIEH TEOPETHUYECKUI
MaTepuall KacalolMics JaHHOW TeMbl OOOCHOBBIBAIOIIUM IOJAPOOHOE peIIeHHe
0e3 oIMmyCKaHHs MPOMEKYTOUHBIX PACUETOB, PEIICHUS 3a7a4 U3 UHIUBHUIYATHHOTO
nomaiHero 3ananus (MJ13), koTopoe BbIIAeTCs MPENoAaBaTEIeM U €My Ke
3a7a€TCsl Ha TPOBEPKY HE TMO3JHEE YCTAHOBJIEHHOro cpoka. 3ammurta PI'P
BbITNIOJIHAETCS B (hopMe mucbMeHHOM pabotel. PI'3 onenuBaercs B ¢opme 3auera
(olleHMBAETCS  OIEHKOM  «3ayTeHO» WIM «He3auTeHo»). PI'3  cuumraercs
BBITIOJTHEHHBIM, €CJIM OHO TOJIYYHJIO B UTOT€ OIEHKY «3auyTeHo». HecnanHoe B
CPOK WJIM BBI3BaBIIIEE BOIMPOCHI MO BHITIOJIHEHUIO Y MPOBEPSIOIIETO MpEenogaBaTess
PI'3 nns momydeHUsT OICHKH «3a4TE€HO» MOXET OBITh HAmpaBlICHO Ha
JOTIOJTHUTENBHYIO 3aITUTY CTYJACHTOM B popMe cobece1oBaHusI.

ConepxkaHue W CpOKM BBINOJHEHUS MEPONPUITUN TEKYLIErO KOHTPOJIS

OCBOEHUS JUCLMIUIMHBI OIIpeAeseHbl B npwiokeHnu 1 Hacrosmen PITY /1.


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

IIpumepHbIi BapMaHT 3aJaHUH BXOAAIIMX B KOHTPOJBbHYH padory

«/IuneiiHass ajareOpa, BeKTOpHasi aJjreépa ¥ aHAJIUTHYECKAas
reoMeTpus)
1 4 0 -1 1
1. A= —4 6 |,B=[2 5 O0]}.Haiitu:a) AB—2B+E;6) A™.
2 -1 1 -1 2
2 7 2 1
2. Brruncnuts: 1110 .
3 4 0 2
0 5 -1 -3
-2 41 0 -1
3. Haiitu panr matpunsl A = L1082 .
3 -9 2 3 4
-1 -7 1 9 7
4. PemuTe MaTpuuHOE ypaBHEHHE: X (_5 6] = (1 _1].
-4 5 2 3
3X—-3y+2z=2
5. Pemute CJIAY: <4X—-5y+22=5.
X—2y=5
2X + X, +3%, =7
6.  Pemmrs CJIAY: {2X +3X, +X;=1.
3%, +2X, + X, =6
X, +X,+X%X,=0
7. Pemmts CJIAY: 12X, —3X, +4%X, =0
4x, —11x, +10x, =0
8X + X, —=3%,=0
8.  Pemmts CJIAY: {X +5X, + X, =0
4%, — 17X, +2%,=0

9. JlaHBI TOYKHU: A(l;—2;3); B(4;O;—1); C(2;3;1); D(O;3;0).

a) Haiitu BekTOpBI 2AB +3DC.



U U
b) HaﬁTH( B;AC).

c) Haiitu rutomanp tpeyronsauka ABC.

10. Jlane: extopsi: a=(3;12); b=(~7;-2-4); ¢ =(~4;0;3); d=(16;6;15).
a) Haiiri a-b.
b) Haritu ‘Ilo X IC‘ :

C) [TpoBepuTh, 00pa3yroT JI BEKTOPHI @;b;C Gasuc, n HAWTH KOOPIUHATHI

BekTopa d B 3TOM Oasuce.
11. JIaHBI TOYKM: A(l; —2;3); B(4;O;—1); C(2;3;1); D(O;B;O) .
a) Haiitu ypaBHeHne MenuaHa tpeyroibauka ABC , onymieHHOM n3 Touku A.
b) Haiitu ypaBaenue miockoctu ABC.

12. Haiitu ypaBHeHHE TmpsMOM, mpoxomsamiern depe3 Touky A(l,-1,2)
NEPIEHIUKYIAPHO MI0CKocTH 2X —3Y +4z2+2=0.

13. Hammcatb ypaBHEHUE OKPYXHOCTH, MPOXOASAIIEH uepe3 (OKYChl 3IUIUIICA
x* +16Yy* =16 n nMeromIel EHTP B «HIKHEH» TOUKE MEePECEUeHNs HIUTUICA H OCH

OpJMHAT.
14. IlpuBecT ypaBHEHUE KpPHUBOW BTOPOTrO MOPSAKA K KAHOHHUYECKOMY BUIY

9x* +16Yy° —90x + 32y + 97 = 0. CuenaTh 4epTex.
15. [IpuBecTn ypaBHEHHWE KpPHUBOH BTOPOTO TMOPSAIKa K KAHOHUYECCKOMY BHUITY
X? 4+ y? —4xy +4x—2y +1=0. CuenaTs uepTex.

Ilpumepnoui  eapuanm  padomwr  Ikcnpecc-konmpons  «llpegensl wu
HENpPePbIBHOCTb)»

Brruucnauts npenensl, He IpUMeHss npasuiio Jlonuras:
2
. X°+1
1. lim ———.
x>-1x°+1

_ x(2x15—x4+5)
2. lim 5 T )
x—o  3X° 4+5x7 -1
lim «/x+3—\/§
3 24X —[3x+2

4 lim X193
x>0 SIN“ 5X




x?—25 _ 1

Iim———.
0 tg® (5x—5)

2x-3
6. Iim(3X+5j |
x>o\ 3X—1

7. Haiftu npenensl GyHKIMU Y =

———~ - Ipu X—>—00 U 0pu X—>+0,
X —2X-3

OJIHOCTOPOHHHE  TpeleNbl B TOYKAX pa3pbiBa U IMOCTPOUTH CXEMATHUYECKUU
YepTeK.

12|, x<1,
8. [Toctpouts rpadpux ¢yaknun f(X)=<3-X,1<Xx<2,. YkazaTb TOYKH
2
X, X=>2.

paspbiBa (YHKIIMU B COOTBETCTBUU C KilacCU(PUKAIIMEN, €CIIM OHU CYIIIECTBYIOT.

IIpumepHbIe NpaKTHYECKHUE 3a1aHUA, BblIaBaeMble HaA 3amuTe PI'P
«luddepenuupoBanue pyHKUMHA OAHON NTEPEeMEHHON»

1. Haiiti ipon3Boaayro GyHKIuK Y =Sin® 2X.

2. Haiftu npousBoAHBIE MEPBOr0 U BTOPOro Mopsiaka (YHKIUHU, 3aJaHHOU
X = C0s’ 3t

napaMeTpudecKu N
y =sin” 3t

3. Haiitu mpou3BogHBbIE TEPBOTO W  BTOPOro  mopsiaka  (yHKIHH,

xy> —3x+5y—-3=0.

4. Haiiti nponsBoaHyto GyHKImH Y =(Sin 3X)M§ :
e'+e -2

BerurcnuTh npezen ¢ moMoinpko npasuia Jlomurans: lim >

5.

x—0 X
6. [IpoBecTn TOMHOE WCCIENOBAaHUE W TOCTPOUTH Tpaduk (QyHKIHH
y:(x3 +4)/x2.
1. Hatitu momubiit auddepeniman BToporo nopsaka QyHKIuu
z =arctg(5x +y*).

IIpumepHble NMpakTHYeCKHEe 3aJaHUA, BblaaBaemble Ha 3amure PI'P
«MHTerpupoBanue GyHKUUM OJHOM NEepPeMEeHHON»

1. Jx/1+ X% xdx



2. dx
X
3. [ 2xsin xdx
P
I X" +6X+25
5. . \/;dx
T
6. dx
* 3sin® x + 4c0s® X
7. [ cos? x - sin® xdx
8. [sin3x - cos10xdx
e (x—=8)dx
9. Y
Y X(x=2)
0. | (x+21)dx
Y X-AlX =2
IIpuMmepHbIT BapHaHT

1. Haiitu oGmiee pemenue auddepeHuaib,HOr0 ypaBHEeHU: Y

4

- In® x

Haiitu oOuiee pemenue qudepeHmanbHOro ypaBHeHUS
Haiitu ob1ee pemenne nud@epeHinanrbHoro ypaBHeHUs

Haiitu oOuiee pemenue quddepeHmaasHOro ypaBHEHUS

Pewmnts 3anauy Komm:

Pemuts 3anauy Komm:

KOHTPOJIbHOM
AupPepeHIHATbHbIC YPABHEHHU

y" —10Yy’ + 25y = 9e**
y0)=2; y'(0)=7

y¥—y=0 |
y(0)=5 y'(0)=3; y"(0)=y"(0)=0

«O0OBIKHOBEHHBIE
, y+1

X—1
Ly +3y =6,
cy'+y —-2y=0.

C YY"+ y=sinX.

7. Kpusas npoxoaut yepe3 Touky A(2, -1) u yrnoBoii koappuimeHt

KacaTeJIbHOM B JIIOOOH €€ TOUKe IMPONOPHUOHAJICH KBAAPAaTy OpANMHATBI TOYKH

KacaHus ¢ K03 PUIMEeHTOM NponopuroHaibHocTH 3. HailTh ypaBHEHHE KPUBOM.



IIpumepHbIii BApHaHT padoThl IKCIPECC-KOHTPOIb «/IBOHON HHTErpas»

1. BelumciuTe MIOMAAL GUTYPHI, OTPAHUYEHHOI
JMHUAMH Y2 = 4x; X +y = 3; y = 0; (y >0).

2
0 2-X

2. VM3meHuTh Nopsaok uHTErpupoBanus |dx | f(x,y)dy.
p pup

-1 -X

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

IIpumepHBIA BapUAHT PadoThl IKCNPECC-KOHTPOJIb « TpoiiHoii MHTErpan)
1. Beruaucauth 00bE€M TeIa, OrPAHUYEHHOTO TOBEPXHOCTSMU:
z=x"+Yy?* x+y=1 x>0, y>0;, z>0.

2. Brruucnutsb IJI(XZ +2z8)dxdydz, V:y=2, x*+z>=2y.
\%

3. PaccraButh npesenbl MHTErPUPOBAHUS B TPOMHOM HMHTETpaje
m‘ f (x,y,z)dxdydz , ecau obmacts V :y=2X,y=2,2>0,z= 2Jx.
\Y
Kpurepuu oueHku (IMCbMEHHBINH 0TBET)

100-86 GamtoB - ecinM OTBET IMOKa3bIBAET TIyOOKOE M CHCTEMaTHYECKOE
3HaHUE BCEro MPOrpaMMHOr0 MaTepuana U CTPYKTypbl KOHKPETHOI'O BOIpoOca, a
TaKX€ OCHOBHOI'O COJIEp’KaHMS M HOBALMU JIEKIMOHHOTO Kypca IO CPABHEHHIO C
yueOHOM sutepaTypoil. CTyIeHT JAEMOHCTPUPYET OTUYETIMBOE M CBOOOJHOE
BJIQJICHUE KOHIENTYaJIbHO-TIOHATUMHBIM amnmapaToM, HAyYHbIM SI3bIKOM U
TEPMHUHOJIOTUEN
COOTBETCTBYIOIIEH HAy4yHOW oOnacTh. 3HAHWE OCHOBHOM JIMUTEpATyphl W
3HAKOMCTBO C JOIIOJHHUTEIBHO PEKOMEHIAOBAHHOM JuTepaTypou. Jlornmuecku
KOPPEKTHOE U yOeTUTENbHOE U3JI0KEHHUE OTBETA.

85-76 - OayoB - 3HAHWE Y3JIOBBIX MPOOJIEM MPOrpaMMbl U OCHOBHOTO
COZEpKaHMs JIEKIMOHHOIO Kypca; YMEHHE IOJb30BaTbCd KOHUENTYalIbHO
MOHSATUWHBIM aIlapaToM B MPOIECCE aHalli3a OCHOBHBIX MPOOJIEM B paMKax
JJAHHOW TEMbl; 3HAHWE BaXHEUIIUX pabOT W3 CIHUCKA PEKOMEHIO0BAaHHOU
auTepatypbl. B 1eloM JIOTMYECKM KOPPEKTHOE, HO HE BCErJa TOYHOE U
apryMEHTHUPOBAHHOE U3JIOKEHNE OTBETA.

75-61 - Oamnm - QparmMeHTapHbIC, MOBEPXHOCTHBIE 3HAHUS BaKHEUIIHUX

pasaciioB mporpaMmbl M COACPIKAHHA JICKOHMOHHOTO KYypCa;, 3aTpyAHCHHA C



WCITOJIb30BAHUEM HAYYHO-TIOHATHMHOTO amnmapara W TEPMUHOJIOTHH y4eOHOM
JUACHUIUIAHBI, HEMOJIHOE 3HAaKOMCTBO C PEKOMEHIOBAHHOM JIUTEPATYpPOW;
YaCTUYHbIE 3aTPYJAHEHUS C BBIIOJHEHUEM TMPEITyCMOTPEHHBIX MPOTpaMMOi
3aJlaHAN; CTPEMJICHUE JIOTHYECKH OMPEICIECHHO M TIOCIEAOBATEIIBHO H3JIOKHUTH
OTBET.

60-50 OamyoB - He3HaHHWE, JTUOO OTPHIBOYHOE IMPEJCTABICHHE O JIaHHOMN
mpoOiemMe B paMKax y4eOHO-IPOTPaMMHOTO MaTepHaia, HEyMEHHE HCIIOIh30BaTh
MOHSATUUHBIN anmapar; OTCYTCTBHE JIOTUUECKON CBSI3U B OTBETE.

Jto cootrBerctByeT: 100-86 OamnmoB — «oTimyHO», 85-76 OamwioB —
«xopomio», 75-61 0amioB — «yJdOBJIETBOPUTEILHO», HE Oonee 60 OaminoB —

«HCYAOBJICTBOPUTCIIBHO).



