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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIUHbI

1.1 Uenb gucumnnuHbl: ChopmupoBaTb KOMNeTeHUUN obyyatoLierocs B 06nact MCNOMb30BaHNSA OCHOBHbIX
MaTemMaTUYECKUX 3aKOHOMEPHOCTEN U MPUMEHEHUs MaTemaTuyecknx mogenen B nNpodeCCMoHanbHON AesTEeNbHOCTY.
Takke cnocobcTBoBaTh (POPMUPOBAHMIO KOMMETEHUMIA, ANSA YCNELWHOro OBMadeHMs KOTOPbIMW HEODXOOAMMO yMeHue
NOrMYECKN MbICIINTb M TPaMOTHO M3naratb CBOW MbICIIW.

1.2 3agaun gucuunmuHbI:

* O3HaKOMUTb CTYQEHTOB C OCHOBaMM MaTteMaTU4eCKNX 3HaHUN, HEOOXOAMMbIX AN peLleHnst TEOPETUYECKUX U
NpVKNagHbIX 3aga4 B pasnunyHbix 0bnacTax AesTenbHOCTY;

* Bocnutatb abcTpakTHOE Nornyeckoe MbllineHne u yMeHue CTporo uanaratb CBOU MbICI;

* [MpMBUTL CTYAEHTAM OCHOBHbIE HaBbIKW UCNOMb30BaHMSA Y4eBHON M CpaBOYHOM NUTEpPATYpbl N0 MaTeMaTtuke,
a Takke no ANCumMnaMHaM, B KOTOPbIX NPUMEHSIIOTCA MaTeMaTuyeckne MeToapl;

* [MoaroToBUTbL CTYAEHTOB K NPAKTUYECKOMY NPUMEHEHMIO NOMNYYEHHbIX 3HAHUN.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroTOBKe O6y4aloLerocs:

MpenBapuTenbHasi NOAroTOBKA NpegnonaraeT co3gaHne OCHOBbI A5 GOPMUPOBAHUS KOMMNETEHUMNA, YKa3aHHbIX
B M. 2, NPU N3y4eHUn ANCUNNIVH;

OucumnnuHa 6asmpyeTca Ha koMneTeHUmMaX, COOPMUPOBaHHbIX Ha NpeabiayLlem ypoBHe obpa3oBaHus.

2 KOMMNETEHUMU OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

OlNK-1: Cnoco6eH pelwaTtb Bonpocbl NpodecCMoHanbLHON AeATeNbHOCTM Ha OCHOBE eCTECTBEHHOHaY4YHbIX U
obLenHXXeHepPHbIX 3HaHUW, MeTOAOB MaTeMaTUYeCKOro aHanusa u MmogenupoBaHus

3HaTb: OCHOBHbIE NOHATUS, 3aKOHbI U anropmuTMbl BCeX n3y4aeMblX pas3ferioB MaTteMaTuku
YmeTtb: Vicnonb3oBaTb MaTeMaTU4eckue 3HaHus ans peweHna pa3nimyHblX 3agad

Bnapetb: Hasbikamu NpUMEeHEeHna COBPEeMEeHHOro MarteMaTudecCkoro MHCTpyMeHTapua Ond peleHua npakTtuy4eckux
3afad; nocCTpoeHuda, U npuMeHeHna mMatTemMaTudeckmnx MoZenen pAns OUEHKM COCTOSHUS U nporHosa pasBUTUA
NPON3BOACTBEHHbLIX NMPOLIeCCOB

OlK-8: Cnoco6eH ncnonb3oBaTb aHaNUMTU4YeCKUe MoAesnu Npu pacyeTe TeEXHONOrM4YeCKMX NnapaMeTpoB,
napameTpoOB CTPYKTYpPbl, CBOMCTB TeKCTUIIbHbIX MaTepuarnoB u usgenumn

3HaTb: TeopeTuyeckne OCHOBbI METOAO0B MaTemMaTUYecKoro MOAENMPOBaHWA, NPUMEHAEMbIX B LEMAX OnucaHus
napaMeTpoB TEXHOMOIMYECKUX NPOLIeCCoB

YMeTb: NpUMeHATb MaTemMaTUyeckme MeTofdbl pelleHus 3adadv ONTUMM3aLMKn Npyu NPOEKTUPOBaAHUMN TEXHOMOTMYECKUX
napameTpoB, NapamMeTPOB CTPYKTYPbl Y CBOWCTB TEKCTUIbHBLIX MAaTEPUANOB U M3AEnuii

BnageTb: MeTo4aMu MaTemMaTUYeCKOro MOAENMPOBaHUA, NMPUMEHNUMBIX ANA pacyeToB TEXHOMOrMYeckmx napameTpos,
napameTpoB CTPYKTYPbl, CBOMCTB TEKCTUMbHbLIX MaTEPUAnos 1 U3aenun

3 PE3YJIbTATbI OBYYEHUA NO AUCLUUNMNUHE
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Pazgen 1. OcHoBbI NMHEHON anrebpsbl

Tema 1. MaTpuubl W onpegenuTenu.
MaTtpuubl. CorictBa MaTpuu,. [lencteus Hag
matpudamu. Onpegenutenn. CsoncTtea

onpegenuTenen. Cnocobbl noac4yeTa 1 1 12
onpegenuTenen.

Mpaktnyeckme 3aHATUA: [dencteua  Hapg

MaTpuuamu. Cnoco0bbl noacyeta

onpepenutenen. (Pelwenune 3agad)

Tema 2. Tema 2. Cuctembl nuHenHbix| 1
anrebpanyeckux ypaBHEHUNA. Cuctembl
Tpex JMHEeWHbIX YpaBHEHURW C TpeMms
HeunsBecTHbIMU, popmynbl Kpamepa, metoz
MOJSTHOTO UCKIHYEHUS. 1 1 14 nn
lMpakTnyeckme 3aHATUA: PelleHne cuctem
NVHenHbIX  anrebpanyeckux  ypaBHEHUN
MEeTOAOM  MOSIHOrO  MUCKMKYEHUd, Mo
dopmynam Kpamepa. (PewweHune 3agay)

Pasgen 2. BekTopsbl




Tema 3. OnpegeneHune Bektopa. PaBeHCTBO
BekTOpoB. KonnuHeapHble 1 KOMMaHapHble
BekTopbl.  JIMHeWHble  onmepauun  Hapg
BekTopamu. [lpoekumn BeKTOopa Ha Ocu
KoopauvHaT. 3anucb BekTopa B dopme
npoekuun. basuc.

MpakTnyeckne 3aHATUS: JInHenHble
onepaumn Hag Bektopamu. (PeweHune

Tema 4. MponsseneHus BEKTOpPOB.
lMponsBedeHns BEKTOPOB, 3afaHHbiX B
dopme npoekuuin. CkanspHoe, cMeLlaHHoe
N BEKTOpHOE MNpPOV3BEAEHUS BEKTOPOB.
Onpegenexne, CBONCTBA.

MpakTnyeckue  3aHATUSA: MpumeHeHne
CKansipHOro, CMeLIaHHOr0 W BEKTOPHOro
npov3BefeHUa BEKTOPOB AN peLleHus
npuknagHbix 3agav. (PeweHne 3agay)

13,75

Pasgen 3. AHanuTmnyeckass reomMeTpusi Ha
MIOCKOCTH

12

ra

Tema 5. MeToq KOOpAMHAT Ha MNNOCKOCTW.
Cuctembl  koOpAMHaT  Ha  MAOCKOCTW,
OCHOBHblE 3agaum. MpeobpasoBaHus
CUCTEM KOOpAMHAT.

MpakTtuyeckne 3aHsaTusa: [lepexogbl B
cuctemax koopavHar.(PelweHve 3agay)

Tema 6. MNMpsimasi Ha NNOCKOCTW.

OcHOBHbIE ypaBHEHUS NPAMON. Yron mMexay
npsMbiMnW.  YCroBuss napannenbHocTM wu
nepneHanKynApHOCTU NPSAMBbIX.
MpakTtuyeckne  3aHsaTus:  [pumeHeHne
OCHOBHbIX YPaBHEHWUI NPSAMON ANS peLUeHns
3agad. (PeweHnuwe 3agay)

12

12

Tema 7. KpmBble BTOpOro nopsaka.
OKpY>XHOCTb, annunc, rmnepbona,
napabona, WX KaHOHWYECKME YpaBHEHMS,
rpacukn. CaowictBa. O6lee ypaBHeHue
KPMBOW BTOPOro nopsigka.

MpakTuyeckne  3aHATUSA: MocTtpoeHune
pasnUuYHbIX KPMBbLIX BTOPOro MOpPsiAKa,
HaxoxgeHne wux napameTtpoB. (PeweHune
3agay)

Pasgen 4. AnanuTudeckass reomeTpusi B
NpOCTPaHCTBE

10

nn

Tema 8. NnockocTb B NpOCTpaHCTBE.
KoopauHatel B npocTpaHcTee. nockocTs B
npocTpaHcTBe.  YpaBHEHUA  MIOCKOCTH,
npoxogswied  4vepe3  [daHHYK0  TOYKY
nepneHavKynsapHO  OaHHOMY  BEKTOpY,
ypaBHeHWe MNOCKOCTU, NPOXoAsLlen yepes
TPU AaHHbIe TOYKW, O6LLee ypaBHEHNE.
MpakTnyeckne  3aHaTua:  [pumeHeHue
ypaBHEHWIA NAOCKOCTN AN pelleHns 3agau.
(PelueHue 3agay)

Tewma 9. lNpsmas B NnpocTpaHCTBe.

MpaAmas B NPOCTpaHCTBE KaK nNUHUA
nepeceyveHus nnockocten. KaHoHuveckune un
napameTpuyeckme  ypaBHEHUs  NpsSiMOWN.
YpaBHEHMST NPSAMONM, NpoXoAsillen 4yepes
OBe 3afaHHble ToYkK. MNpsamas 1 NNocKocTb
B NPOCTPaHCTBE.

MpakTnyeckne  3aHATUSA: lMpumeHeHune
ypaBHEHUN NpsIMOM B MNPOCTpaHCTBE AnNs
peweHvs 3agad. (Pewenve 3agay)

11

Pasgen 5. OuddepeHuymnansHoe
ncymcneHne QyHKUMM 0gHON NepemMeHHon

13

ra




Tema 10. BBegeHue B MaTemMaTUYECKUMN
aHanms.

MonsaTue nocnegoBaTenbHoCcTU. OCHOBHbIE
NoHATUA O oyHKUMW. BBegeHwe B aHanus
dYHKUUN OOHOW nepemeHHon. BeckoHevHo
Manble U 6eCKOHEYHO BOonblUME BENUYMHBI.
Mpeoen dyHkumK. lMNpaBuna BblMUCHEHUS
npegenos. 3amedvarternbHble  npegensi.
HenpepbIBHOCTb PyHKUUK. CeolictBa
HenpepbIBHbIX (OYHKLMWA.

MpakTuyeckne  3aHaTMSA:  Bbluvcnenue
npenenos dyHKunn.ccnegosanue
PYHKLMN Ha HENpepbIBHOCTb, MOUCK TOYeEK
paspbiBa. (PelleHne 3agay)

Tema 11. AnddepeHumnanbHoe ncymcneHme
dYHKUMN OOHON NEPEMEHHON.

Onpegenexue NpOn3BOAHON n ee
reoMeTpu4eckmmn CMbIC. Mpasuna
anddepeHLmpoBaHms. Tabnuua
npou3BogHbIX.  [lpov3BogHas  CroOXHON
dyHKUMK. [IpOM3BOAHBIE BbICLUNX MOPSAKOB.
OnpeneneHve, nNpaBuUNo  BbIYUCIEHUS.
OnpegeneHne puddepeHumana un  ero
reoMeTpmyeckuin cmbICr. VIHBapuaHTHOCTb

dopm nepBeoro anddepeHumnana.
OnddepeHumanbl  BbICWIMX  MOPSIOKOB.
Mpunoxexue K NPUOMKEHHBIM
BbIYMCMEHUAM.

MpakTuyeckne  3aHATMA:  Bblumcnenue
npPou3BoaHbIX  (OyHKUMn.  [pumeHeHne
anddepeHumana dyHKUMN K
NPUBNMKEHHbIM BbluMcreHnsaMm. (Pelwwenne
3agauv)

12

16

Tema 12. MpumeHeHne
anddepeHUnanbHOro NCHUCHEHNS.
OcHoBHble TeopeMbl AnddepeHUnanbHOro
ucuncnenusa. [lpasuno Jlonutana un ero
npuMeHeHne K pacKpbITUIO
HeonpeaeneHHOCTEN. WccnepoBaHue
dYHKUUKM NO NePBOK N BTOPOK MPOU3BOAHOMN:
MOHOTOHHOCTb  QYHKUMUW,  IKCTPEMYMbI
dYHKUMN (HeoOxoauMMble WM AOCTATOYHbIE
ycrnosus). Ycnosus BbIMYKITOCTH,
BOMHYTOCTW, TOYKM nepermba n acMMnToOThI
NIOCKOW KPUBOW.

MpakTnyeckne  3aHATUA: MpumeHeHue
npasun Jlonutana Ans  BblYUCNEHWSA
npegenos yHKUMi. NonHoe uccnegosaHne
M MOCTpOeHue  rpadukoB  (PYHKLMA.
(PewweHne 3anay)

Paspen 6. DYHKLMU HECKOJTbKMX
nepemMeHHbIX

16
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Tema 13. OyHKUMM [BYX W HECKOIbKMX
NnepeMeHHbIX.

OcHoBHble onpefeneHus. [lpupalleHve
PyHKUMKN. HYacTHbIE NPON3BOAHbLIE, YACTHbIE
W NonHbIN anddepeHumnan yHKLMM MHOMMX
nepemMeHHbIX.

MpakTnueckue  3aHATUS: Bbluncnexue
YacTHbIX NPON3BOAHbIX PYHKUUA.
MpumeHeHne nonHoro AauddepeHunana
PYHKUMA  MHOMMX  MEpPEeMEHHbIX  Ans
pelieHus npakTudeckmx 3agad. (PeweHue

10




Tema 14. OKcTpeMyMbl yHKUMM OBYX U
HECKOJTbKMX NepPEeMEHHbIX.

OcHoBHble MoHATUA. Heobxogumble u
[OCTaToYHble YCMNOBUSA  CyLeCTBOBaHUSA
akcTpemyMa hyHKLUN OBYX MEPEMEHHBIX.
MpakTuyeckne  3aHAaTUSA:  HaxoxaeHue
AKCTPEMYMOB dyHKUMN MHOIMX
nepemMeHHbIx (PewweHne 3agay)

Pasgen 7. HeonpegeneHHbl nHterpan

10
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Tema 15. HeonpeneneHHbl UHTErpan u ero
BbIYMCMEHME.

MepBoobpasHas n HeonpeaeneHHbIN
uHTerpan. CaorctBa  nepBoobpasHON.
CBovicTBa HeonpefeneHHoro uWHTerpana,
BbiTeKkaloLwme u3 onpegeneHus. JIMHenHbie
cBouncTtea. Tabnuvua nHTerpanos.
MpakTnyeckne  3aHATUSA: MpumeHeHune
Tabnuubl Onsi BbIYMCNEHUS MPOCTENLUNX
uHTerpanos. (PelleHue 3agay)

Tema 16. OcHOBHble Knacchbl
WHTErpypyeMbixX qyHKLWNA.

OcHOBHble MeTOAbl MHTErPMPOBAHNS: METOS,
3aMeHbl nepemMeHHOMN, MeTon
WHTErpypoBaHus MO  4actam, MeToq
pasnoxeHusi Ha npocTenwmne. CTaHgapTHble
3aMeHbl.

MpakTnyeckme  3aHATUSA: MpuMeHeHue
MeToaa 3aMeHbl nepemMeHHOoWN,
WHTErpMpoBaHMsi Mo 4actam u meToga
pa3noxeHusi Ha npocTenmne ans
BbIYMCIEHUS HeoNnpeaeneHHbIX NHTerpanos
(Pelwienve 3anay)

20

Pazgen 8. OnpegeneHHbIN UHTErpan

12
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Tema 17. OnpegeneHHbld  uHTErpan.
HecobcTBEHHbIE MHTErpansl.

OnpefgeneHne onpeaeneHHoOro vHTerpana,
ero cBonctBa. JInHenHble  CBOWCTBa
onpeaeneHHoro wuHterpana. WHterpan ¢
nepemMeHHbIM BEPXHUM npegenom.
®opmyna HetotoHa — JlenbHunua. MeToabl
BbIYUCIIEHUSA OMpPEefEeneHHoro uHTerpana.
Hecob6cTBeHHbIE UHTErpansi.

MpakTnyeckne 3aHATUSA: Bbluncnenuve
onpeaeneHHoro nHterpana.(PelwweHue
3agay)

Tema 18. T[lpunoxeHua onpeaeneHHoro
WHTErpana.

MpunoxeHus onpegeneHHoro mHTerpana K
3agadam reomeTpumn: BblYUCIIEHNE
nnowagen nnockux duryp, o6bLemoB Ten
nepemeHHoro cedveHus. O6bem Tena
BpaLLeHUs.

Mpaktnyeckne  3aHaTua:  [pumeHeHue
onpefeneHHoro uHTerpana ansg pelleHus
npakTuyeckux 3agad. (PelleHue 3agay)

10

Pasgen 9. QuddepeHumnanbHblie ypaBHEHUS
N psigbl

12

ra

Tema 19. Yncnosbie MHOXeECTBA, OCHOBHbIE
BuAbl. MHOXeCTBO KOMMJIEKCHbIX 4ucen,
[EeNCcTBUSA C KOMMITEKCHBbIMU YMCIIaMM.




Tema 20. dndpbcepeHumanbHble ypaBHEHUS
nepBoro nopsiaka.

Onpenenexuve andpepeHymansHoro
ypaBHeHUsi nepBoro nopsiaka.
Onpegenexne peLueHus. HavanbHble
yCrnoBus. OcHoBHbIE BUabl
anddepeHumanbHbIX YPaBHEHWNA:
ypaBHeHUS c pasgeneHHbIMK "
pasgensLwmmMmcs nepemMeHHbIMU,
NVHEenHble, OOHOPOAHbIE.

MpakTnyeckue 3aHATUA: PelweHue
anddepeHumanbHbiX ypaBHEHU MNepBOro
nopsigka.(PelwweHne 3apay)

Tema 21. QuddepeHumanbHble ypaBHEHNUS
BTOPOro nopsigka.

Onpepenexune anddepeHumanbHoro
ypaBHeHUus BToporo nopsigka. OnpegenexHve
pewenns. HayanbHble ycnosusi. Teopema
CyLLeCTBOBaHMSA " €[0VNHCTBEHHOCTU
peleHuns. Cniyyan, gonyckatowime
NOHWXKEHNSA nopsgka.

MpakTnyeckue 3aHATUSA: PeweHne
anddepeHumnanbHbiX YpaBHEHUA BTOPOro
nopsaka, OOMyCKaoLLmMX MOHWXeHne
nopsaaka.(PeweHve 3anay)

10

Tema 22. JlnHenHole audpdepeHumancHble
ypaBHEHUs BTOPOro nopsigka.

JInHenHble ogHOPOAHbIE N HEOLHOPOAOHbIE
anddepeHunanbHble ypaBHEHUS BTOPOro
nopsigka. Teopembl O CBOMCTBAX PeELUEHUN.
Teopembl 06 obuwem peweHnn. YpaBHEHUS
BTOPOro nopsiaka c NOCTOAHHbLIMM
KoadhdpmUmMeHTamu. MeToa peLleHuns
NNHENHBLIX OOHOPOAHBIX U HEeOOHOPOAHbIX
ypaBHeHU# C NOCTOSAHHbLIMM
KoadhpmUMeHTamM.

MpakTnyeckue 3aHATUA: PeleHue
NMHeNHbIX auddepeHumnanbHbIX ypaBHEHUI
BTOPOro nopsigka c NOCTOAHHbLIMM
koadhdumeHtamu (Pelierve 3anay)

13

10

Tema 23. Yucnosble pagpl.

Onpegenexune YMCIIOBOIO paga.
Heobxoanmbii npuaHak CXOOMMOCTW.
MpaBuna penctBua ¢ psgamu. Pagbl ¢
NOMNOXUTENbHLIMM  uneHamu.  [pu3Haku
CXOOUMOCTU.  3HaKoMepeMeHHble  psagbl.
Teopema JlenbHuua ans
3HaKo4YepeayrLLUXCs pSAaoB.

MpakTtunyeckne 3aHaTus: WccnegosaHue Ha
CXOANMOCTb 3HaKOMOMOXUTENbHbIX
yncnosbix psgoB. NMpumeHeHne Teopembl
JNebHunua ans nccrnegoBaHusa
3HaKkouyepeayLmnxcs psgos Ha
cxonumocTsb. (Pellenve 3anay)

Tema 24. dyHKUMOHaMNbHbIE PSAbI.
CTeneHHble pagbl. OnpepenexHune
cTteneHHoro psga. Ob6nactb CxoguMMOCTH
cTeneHHoro psga. Teopema Abens. Paguyc
W MHTepBan CXOOUMOCTW.

Psagbl Tennopa n MaknopeHa.
MpakTuyeckne  3aHATUSNA: HaxoxpgeHus
paguyca U WHTepBana  CXOAMMOCTM
cTeneHHoro psiga. PasnoxeHve yHKUMM B
pag Tennopa u MaknopeHa. (PeweHue
3agav)

16

Utoro B cemecTpe (Ha kypce ansa 3A0)

17,25

ra

24

24

299




KoHcynbTaumm n npoMexyToyHas 275 10,25
aTTectauuns (Ok3ameH, 3ayeT)

Bcero koHTakTHas pa6bota u CP no 50,75 309,25
AVCLUMNNnHe

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKkTnpoBaHne y‘-IeGHbIM niaHoOM He npeagycMoTpeHOo

5. ®OH} OLIEHO4YHbIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTteneun, KpUTepmMeB U CUCTEMbI OLleHUBaHUSA pe3ynbTaToB 00y4YeHUs
5.1.1 NMokasaTtenu oueHMBaHUA

Ko HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHnBaHUA pesynbTaToB 06y4eHuns
KoMneTeHuun cpencrea
dopMynupyeT X MOHMMAET OCHOBHblE MOHATUS WU MeToAbl
aHanutnyeckon u  audpdepeHumanbHon reomeTpum, NMHeHoM Bonpoch! ans YCTHOTO
anrebpbl, MaTemMaTU4ecKoro aHanumsa, Teopun BEPOSITHOCTEN W
o cobecenoBaHus
MaTemMaTU4eCKOn  CTaTUCTMKW, paboTaeT C  MaTemMaTuyecKkum
annapaTtoMm, UCNONb3YEMOM B CreLmanbHbIX Kypcax.
TecTtoBble " NpakTUKo-
OrlK-8 PelwaeT TMnoBble 3agayn c AOBEOEHUEM pelueHust 40 NpUEMSIEMOro
OpPUEHTNPOBaHHLIE 3a4aHus
pesynbTata (4ucna, dopmynbel, rpaduka), B TOM 4ucne C
ncnonb3oBaHneM 6a30BbIX MaTeMaTMYECKMX NakeToB U NpOorpamm. TerToBLIE " NDAKTHKO
BocnpounssoguTt Te OEWCTBUS, KOTOPble NPOU3BOAATCA B peanbHOM ODNEHTOOBAHHBIE 3ap aHs
MaTemMaTU4EeCKOM WCCrefoBaHWM MpUM MOAENUPOBAHUN MPOLIECCOB U P P A
Npon3BOACTB.
dopMynmnpyeT n o6BACHSAET OCHOBHbIE MOHATUSA, 3aKOHbI, TeopeMbl 1|Bonpockl ans YCTHOIO
anropuTMbl U3y4HaeMblx pasfgenoB MaTemMaTUKu. cobecenoBaHus
ONK-1 PelwaeT TuUnoBble 3agayn M MNpMMepbl MO OCHOBHbLIM W3yvaeMbiM|TecToBble " NpakTUKO-

pasgenamMm mateMaTukun.

OO6bsACHAET B3aMMOCBSA3b OCHOBHbLIX MaTeMaTU4eCcKMx Moaenen wu
MeTo[A0B U UX 3Ha4YeHue npu peleHnn NpakTn4ecknx 3agau.

OpueHTMpOoBaHHbIe 3aJaHnA

TecToBbIE " NpakTUKo-
OpWEHTUPOBaHHbIE 3afaHuA

5.1.2 Cuctema n KpuTEPUN OLLEHUBAHUSA

LWkana oueHnBaHus

Kputepun oLeHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMIA

YcTHoe cobecenoBaHue

MucemeHHas paboTa

5 (oTnn4HO)

MonHbIN, wncuyepnbiBaOWMA OTBET, SBHO
OEMOHCTpUpYOLWMIA rybokoe MOHMMaHue
npegMetTa UM LUMPOKYKD 3pyauuMiO B
oueHuBaemon obnactn. Kputnyeckun,
OpUrMHarnbHbIV NOAXOA K MaTepuany.

4 (xopoLwuo)

OTBeT MOMHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX obsa3aTenbHbIX
WCTOYHMKOB  WHcopmauuun. [logxoa kK
maTtepuany OTBETCTBEHHbIN, HO

CTaHOapTHbIN.

3 (yooBneTBoOpuTENbHO)

OTBET BOCNPOM3BOAUT B OCHOBHOM TOJTbKO
NEKUNOHHbIEe mMaTepuansl, 6es
CaMOCTOSITENBbHOM paboTbl c
pekomMeHL0BaHHON nuTepaTypomn.
[eMoHCTpupyeT MOHMMaHue npegmeTa B
uenom, 6e3 yrnybneHns B getanu.
MpUCYTCTBYIOT  CyLLUECTBEHHbIE  OLUMOKM
unu npodenbl B 3HAHUAX MO HEKOTOPbIM
Temam.

2 (HeynoBnEeTBOPUTENBLHO)

HecnocobHocTe 0TBETUTL Ha Bompoc 6e3
nomoLuu 3K3aMeHaTopa. HesHaHue
3HAQYUTENBHOM  YacTM  MPUHUMNNANIBLHO
BaXHbIX 3MeMeHTOB OVCLMMIUHBI.
MHoro4uncneHHble rpybbie owmnbku.




3ayTeHo

[leMoHCTpUpYeT MOHWMaHWe npeaMeTa B
uernowm, 6e3 yrnybneHus B geTanu.

He 3auteHo 3HaAYUTENBHON 4YacTtum npuHUMNmManbHoO

HecnocobHocTb OTBETUTL Ha Bonpoc 6e3
NOMOLLN 3K3ameHaTopa. HesnaHue

BaXXHbIX 3NeMeHTOB ONCUMNNNHBI.
MHoro4uncneHHble rpybbie owmbku.

5.2 TunoBblie KOHTPOJIbHbIE 3aA4aHNA UNN UHble MaTepuanbl, HeobXxoauMbIe ANA OLEHKU 3HaHUMN, ymeHm7|,

HaBbIKOB

1 (Unu) onbiTa AEATENBLHOCTU

5.2.1 NepeveHb KOHTPONbHbLIX BONPOCOB

Ne n/n | DOpMYNMPOBKM BONPOCOB
Kypc 1

1 Matpuubl n onpegenutenu. OnpegeneHus. Ceowctea. [lencteusa Hag matpuuamu. Packpbitve
onpepenuTenei BTOPOro N TpeTbero NopsgKkos.

2 CucTtembl NIMHeNHbIX ypaBHeHWUA. COBMeCTHbIE U HECOBMECTHbIe cucTembl. Teopema KpoHekepa — Kanennu.
dopmynbl Kpamepa.

3 BekTopbl B reomeTpryeckoin 1 koopauHaTtHon popmax. OnpeneneHune. Conctea. [leNcTBmA Hag BEKTOpaMU.
CkansipHoe, BEKTOPHOE U CMELLaHHOE NPOU3BEAEHNS BEKTOPOB. VX reomeTpnyeckme npunoxeHus.

4 Mpamas Ha nnockocTu. Buapl ypaBHeHMIA NPAMOWN.

5 MnockocTb B NnpocTpaHcTBe. PasnuyHble BUAbLI ypaBHEHWUS NNIOCKOCTM.

6 Yron mexay nnockocTamMu. YCrnosusi napannenbHOCTU U NepneHanKkynapHOCTM NNOCKOCTEN

7 Mpamas B npocTpaHcTBe. YpaBHEHUS NPSIMOM B MPOCTPaHCTBE.

8 Yron mexay npsiMon 1 NNOCKOCTLIO, YCIOBUS UX NapannenbHOCTN U nepneHanKynspHOCTH

9 KpvBble BTOpOro nopsigka (3nnuvnc, OKpyXHOCTb, runepbona, napabona), Mx KaHOHUYECKMEe ypaBHEHUS,
CBOWNCTBA, YepTEX.

10 MponssoaHas, ee onpegeneHune, reoMmeTpUYECKUn 1 MEXaHNYECKNIA CMbICHbI, MPaBuna BbIYUCIIEHUS

11 MpownsBogHble u anddpepeHLmansl BbICLLUMX NOPSAOKOB

12 HenpepblBHOCTb OyHKLUMM B TOYKE, Ha oTpe3ke. Buabl pa3pbiBOB.

13 Teopembl Ponns u JlarpaHxa, ux reomeTpuyecknii CMbICh

14 MpaBuna Jlonutansa packpbiTva HeonpeaeneHHoCTeN
lMpUMeHeHns NOHATUA NPOU3BOAHOM ANS UCCNeJoBaHUsA CBOMCTB PYHKLUMM:
00 Bo3pacTaHue u yboiBaHue yHKLMK

15 [0 TOYKM IKCTPEMyMa
0 BbINYKOCTb ee rpaduka
) Toukn nepernba rpaduka
00 acumnToThl (BEpTUKanNbHbIE N HAKIOHHbIE)

16 ®yHKUMKM OBYX NEPEMEHHbLIX (OnpeaeneHve, npeaen, HeNnpepbIBHOCTb)

17 JKCTpemMyM yHKUMM OBYX NepeMeHHbIX (Heobxoanmoe 1 AoCTaToOYHOE YCNOBUS CyLLIeCTBOBaHUSA 3KCTpemMyma)

18 HeonpegeneHHbin nHTerpan (onpegenexHne, CBOMCTBa, METOAbI BbIYUCIIEHNS)

19 OnpepeneHHbIv MHTErpan (onpegeneHne, CBOMCTBA, Teopema o cpeaHeM). dopmyna HetoToHa — JlenbHuua.

20 OnpegeneHHbin nHterpan. Metogbl BblUNCNEHNS.

21 Hecob6cTBeHHble HTerparnbl nepeoro 1 BToporo pogos. OnpegeneHne. CXxoauMocTb.

22 MpunoxeHusa onpegeneHHoro nHTerpana. Beluncnexnve nnowagen nnockux duryp

23 KomnnekcHble uncna. Onpegenexuve. lenctema Hag koMmnnekcHbiMu yncnamm. ®opmyna Myaspa. Popmebl
3anMcu KOMMNIEKCHOro Yncna.

24 OnddepeHumanbHble ypaBHEHUS NepBOro nopsaka, X OCHOBHbIE BUAbI (C pa3aensiowuMmncs u
pasgeneHHbIMY NepeMeHHbIMU, NTMHENHbIE, 0aHOpoaHbIe). ObLee pelueHne 1 3agada Kowwm.

25 JInnenHble gnddepeHumnanbHblie ypaBHEHUS] BTOPOro nopsigka ¢ NOCTOSHHbIMY KO3 duUmMeHTamu

26 Yucnosble pagbl. OnpegeneHune. Ceonctea. Heobxoanmbii Npu3Hak CXoQUMOCTW.

27 Mpu3HaKky CXOAMMOCTY 3HAKOMONOXNUTENbHbIX U 3HaKONepeMeHHbIX pAAoB, abcontoTHas CX0AUMOCTb.

o8 ®yHKUMOHanbHbIe pAdbl. CTeneHHble pagel. ObnacTtb cxogumocTu. Teopema Abens. Paguyc 1 uHtepsan
CXOOQNMOCTH.

29 Pagbl Tennopa n MaknopeHa

5.2.2 TunoBble TeCcTOBbIe 3aAaHusA

Ne n/n |

PopMYNMPOBKN TECTOBLIX 3a4aHWUi

Cewmectp 1




1 Tema 1. MaTpuubl 1 onpegenuTenu. lencTBus Hag MaTpuLaMmu.
6 -3 0
Mpu kakom 3HayeHUnA onpegenutens 2 A—2 0/ =0
0 0 1
1) 2; 2) 1, 3) 0,5; 4H0
2 Tema 1. MaTpuubl 1 onpegenutenu. [lencteBus ¢ maTpuuamm.
_ (-1 2 _(1 -1 AL .
Ecrim A = ( 0 _5) mB= (3 ) ) TO maTpuua C=A-2B nmeet Bua:
-3 4\, 3 -4y, -3 4. -3
1) (_6 _9), 2) (_6 _9). 3)( A _9), %) (_6
3 Tema 2. CucTeMbl JINHEMHbIX anreébpanvyeckux ypaBHeHUN.
o . (1 2]-3
Ecnu (xo;yo) - peLleHne cucTemMbl IMHENHBLIX YpaBHEHUN (3 2| c ) TO x5 — Y, PaBHO
1) -7,5; 2) 05 3)-0,5; 4 75
4 Tema 3. BekTopbl. JIMHenHbIe onepauun Hag BeKTopamu.
[nvHa BekTopa a = 6i — Zf' paBHa:
1) 2V10; 2)2/5; 3)8; 4H)2V2
5 Tema 4. BekTopbl. [pon3BeneHus BekTopoB. MpnmeHeHne npom3BeaeHUsi BeKTOPOB ANA
peleHus NpuKnagHbIxX 3agay
Natbl Bektopbl 4 = (—1,2—4) U b = (2,—3,0), TOrAa WX CKansipHOE MPOU3BEAEHNE PABHO:
1) 5; 2) -6; 3) -8; 4)8
6 Tema 4. BekTopbl. [pon3BeneHus BekTopoB. MpnmeHeHne npom3BeaeHUsi BeKTOPOB ANA
peleHus NpuKnagHbix 3agay
Mpu KakoM 3HaueHUn m BekTopbl 4 = (4;m; —8)u b = (—=2; —4;1)  NepNeHANKyNsIPHbI?
1)4; 2) -4, 3) 0,4; 4H0
7 Tema 5. AHanuTH4Yeckasa reomeTpusa Ha nnockoctu. Meton koopaAuHaT
OaHbl aBe Toukun nnockoctn A (8; -6) n B (-2;4), Toraa cepeavHa oTpeska AB nmeeT koopanHaThl:
1) (3:-1); 2) (55 3)(3); 4) (3:-5)
8 Tema 6. AHanuTM4YecKas reomeTpus Ha nnockocTu. lNMpsimas Ha nnockocTu
[aHo ypaBHeHne npsMor Ha nnockocTn: 3x — 2y — 1 = 0, TorAa yrnoBon KO3 MULIMEHT 3TON NPAMON
paBeH:
1) 2/3; 2) 3/2; 3) -3/2; 4) -2/3
9 Tema 6. AHanuTH4Yeckas reoMmeTpua Ha NnockocTu. Npsimasi Ha NNOCKOCTU
YpaBHeHneM npaMon, NneprneHanKyrnapHoOn NpsaMon y = %x — 5, aBnseTcs
1) y=§x+5;2)y= —2x+5;3)y = —%x—3;4)y= 2x—3
10 Tema 7. AHanuTH4YecKkasa reoMmeTpuA Ha NrockocTu. Npsamas Ha NNOCKOCTH

KpuBble BTOporo nopsigka.




2 2
w2?_ @ S

[laHo ypaBHeHWe rnnepbonbl

Torga paccrosiHie Mexay ee hoKycamun paBHO:

1)6; 2)9; 3)3; 4)2+/5
11 Tema 8. AHanuTu4eckas reomeTpus B npocTpaHcTBe. [NocKoCTb B NpoCTpaHCTBe
HopmanbHbIV BEKTOP MIIOCKOCTU x — 2y + 5z — 15 = 0 nmeeT koopAnHaTI:
1) (1;2;15);  2)(1-2;5);  3)(-1;2:3); 4) (1;2;-15)
12 Tema 9. AHanuTHM4Yeckas reomeTpusi B npocTpaHcTBe. [psimas B npocTpaHcTBe
o L oX y+5 z—5
Hanpaensowuin BeKTop nNpsimMom 1=, =, VIMeeT KoopauHaTbi:
1) (1:5:-5); 2) (0;5;-5); 3) (1;-3:2); 4)(2:3)5)
13 Tema 10. AnddepeHumnanbHoe ucuncneHme pyHKLUMN ogHoM nepemMeHHoW. BBegeHue B
MaTemaTuyeckun aHanums
HanTtn obnactb onpeaeneHuns yHKUMn y = %:
1) (Le);  2) (== 1) U (1), 3 [FLDUE°); AL U (L)
14 Tema 10. AuddepeHumnanbHoe ucuncneHme pyHKUMmn ogHom nepemeHHon. BeegeHue B
MaTemaTuyeckun aHanums
sin7x i
x—0 sin 10x paBeH.
1)0,7; 2) -0,7; 3)0; 11
15 Tema 10. AudpbchepeHumanbHoe ncuncneHne yHKUMM ogHon nepemeHHon. BeBegeHume B
MateMaTu4eCcKum aHanus
0O603HaumB 0 — 6eCKOHEYHO MaryHo BEMUYMHY, © - BECKOHEYHO BoMbLUyo BENNYNHY, C — KOHEYHYIO
C
HEHYNEeBYIO BEMNNYUHY, ONPEAENUTb, YEMY PABHO COOTHOLLEHNME: %
1) 0; 2) =; 3) C; 4) HeonpeneneHHOCTb
16 Tema 11. QudcpbchbepeHumanbHoe ncuncneHne yHKLUUM ogHon nepemeHHown. NMponsBoaHas
hyHKUUN.
MpounssogHas yHKUUKN y = e***3 ymeeT BUA:
1) xe*“+3 2) 2xe*’*3 3) —2xe***34) (a% + 3)e"2+3
17 Tema 11. OQuddepeHumnanbHoe ucuncneHme cyHkUMmn ogHom nepemMeHHon. [pousBogHas
hyHKUUN.
MpoussoaHas dpyHKuMKM y = In(1 — x2) B TOUKe X=2 paBHa:
1) Ya; 2) -3/4; 3) 4/3; 4) -413
18 Tema 11. OQuddepeHuymnanbHoe ucuucneHme cyHkummn ogHom nepemeHHon. NMpoussoaHslie u

audbdpepeHumnansi BbICLUMX NOPSAKOB.

1

y.. OT yHKUMM y = — PpasHa:




1)6/x*; 2)—6/x*; 3)6x*; 4) —6x*

19

Tema 12. NpumeHeHue auddepeHLManbLHOro UCHUCIIEHUA

®yHKUMA y = f(x) onpedeneHHa Ha npomexyTke (-5;4). Ha puc. nsobpaxeH rpadmk dyHKLUN y =

f ().

vA

o
<y

Torga Touka MUHUMYMa Ha npomexyTke (-5;4)

1) x=1; 2) x=-3; 3) x=2; 4) x=-5

Cewmectp 2

20

Tema 13. PyHKLUM ABYX U HECKOJNbKMUX NEePEeMeHHbIX.

1

Ob6nacTb onpeaeneHns MyHKUMn Z = N

)=y 2920 +y* <93)x° +y* > 9 h)x* —y* > 9

21

Tema 13. PyHKUMM ABYX U HECKOJIbKUX NMEPEeMEHHbIX.
Hantn grad(z)dyHkummn z = arctg(x +y) B Touke (0; 0):

1) 2; 2) -2; 3)0; 41

22

Tema 14. AkcTpeMyMbl hyHKLMU ABYX U HECKOSbKUX NepeMeHHbIX.
HalTu kpuTuyeckyto Touky yHKUMKU z = 2xy + x2 + y2.

1) (G;0), 2) (1;1); 3) (-1;-1) 4) (2;2)

23

Tema 15. HeonpeaeneHHbIN MHTerpan u ero BblYUcreHue.

+8
MHoxxecTBO NnepBooOpasHbiX yHKUUN f(x) = i: nmeeT BUA;:

1) x+Inlx + 1|+ C; 2) x—=7nlx + 1|+ C;

2
3) x+ 7Inlx + 1| + C; 4)%+8x+C.

24

Tema 15. HeonpeaeneHHbIN MHTErpan u ero BbIYUCIIEHUE.

MHOXecTBO NepBooBbpasHbIx yHKUMK f(x) = Yx nmeeT Bua;

)V +c, 22t +c, 9+, 4)—%%.

x2

25

Tema 15. HeonpeaeneHHbIN UHTErpan U ero BblYMCrieHune.

KakoB reomeTpuyeckuin cmbiCn onpedeneHHoro uHterpana ot dpyHkumm y = f(x) B uHTepBane [a,b] B
OEeKapToBOW CUCTEME KoopamnHaT?

1). AnnHa nuHum y = f(x) B nHTepsBane [a,b];

2). lMnowaab durypsl, orpaHudeHHon nuHuen y = f(x) B uHTepeane [a,b];




3). CpeaHee 3HaveHne dyHkUMK y = f(X) B nHTepBane [a,b];

4). MNpounsBeneHne cpegHero 3HavyeHms PyHKUMM B MHTepBane [a,b] Ha AnuHY nHTepBana.

26

Tema 16. OCHOBHbI€ KIlacCbl UHTErPUPYeMbIX (PYHKLUNA.

MHoecTBO nepBoobpasHbiX pyHKUMK f(x) = sin? 3 x

1))2—C—§sin3x+C; 2)§—ésin3x+C; 3)§+%sin3x+C; 4) sin®3x+C

27

Tema 16. OCHOBHbI€ KIacCbl MHTErpupyeMbixX PYHKLUNA.

Kakow nHTerpan He BblpaxaeTcs B anemMeHTapHbIX PYHKUUAX?

dx; 2) fxe_xzdx; 3)f e dx: 4)[ cos* 2 xdx

bS

28

Tema 17. OnpegeneHHbIN nHTerpan. Hecob6cTBeHHbIe uHTErpansbl.

Kakow 13 npuBeaeHHbIX HUXE UHTErpanoB ABNsieTCs HeCOOCTBEHHbIM, ecnu pyHkums f(X) - HenpepbiBHA?

1). Jyfedx 2) [° fdx  3). [f(dx  4). [ f()dx

29

Tema 17. OnpegeneHHbIn nHTerpan. Heco6cTBeHHbIe MHTErpansbl.
©lnx
Uemy paBeH nHTerpan f1 —dx?
X

1) 1/8; 2) HTerpan pacxoauTcs; 3)0; 42

30

Tema 18. MpunoxeHus onpeaeneHHoOro UHTerpana.

UeMy paBHa nnolaab ourypbl Ha pucyHke?

¥4

)=

1. [[f@dx 2).[(F() - p@)dx  3). [ f@dx— [ e()dx 4). [ fedx— [ p(x)dx

31

Tema 19. YucnoBble MHOXecTBa. MHOXXeCTBO KOMMMEKCHbIX YMcern

Mopgynb KOMNEKCHOro ynicna z = 2 — 3i paBeH:

V5, 2)13;  3)5 4)V1i3.

32

Tema 19. YucnoBble MHOXecTBa. MHOXXeCTBO KOMMMEKCHbIX YMcern
Ecrm zy =1—-i2z, =4+, T0 z{ - z, paBHO:

1) 5+ 3i; 2)5-3i; 3)3—i; 4)3i

33

Tema 20. AuchdepeHunanbHbIe ypaBHEHUA NepBOro nopsiaka.




Kakoe w3 ypaBHeHWA He sBnseTca AnddepeHumanbHbIM — YpaBHEHMEM C  pasgensowumucs
nepeMeHHbIMU?

1) v/y? + 1dx = xydy; Z)Z—i =f(x) - gO);

' d
3) y +px) -y =gk); 4) 7y = ctgxdx

34

Tema 20. AuchdepeHumnanbHbIe ypaBHEHMA NePBOro nopsaka.

< dy i
O6U.lVIVI nHTEerpan ﬂVIdef)epeHLl,MaJ'leOFO ypaBHeEHUA y—z = xdx nmeeT BUA:

1 1—xz+621—xz+c3 —x2+C4 1—2+C
)y—2 ')y_Z ,))’—2 ,)y—x

35

Tema 21. AndcpepeHumnanbHble ypaBHEHUS1 BTOPOro nopsiaka.

OundbepeHumnansHbIM ypaBHEHNEM BTOPOro Nopsiaka ABNSETCS:

1)y£ —y2tgx = x;2)4y — 3y = 5e%; 3)4y —3y + 2y = 5e%; Dx2y? —2xy + 1
=0

36

Tema 22. IluHenHblie audcpepeHUnanbHble ypaBHeHUS BTOPOro nopsaka.

[aHo anddepeHLmanbHoe ypaBHeHe y — y — 6y = 0, TOrAa xapakTepucTUieckoe ypaBHeHve byaeT
nveTb BUA:

D6k?—k—-1=0; 2Dk*+k+6=0; k2 +k—6=0; Hk2—k-6=0

37

Tema 23. YucnoBble pAAabl.

Kakoii U3 faHHbIX pAO0OB ABNAETCA CXOAALLMMCS:

1)21 2)5:1 3)i ! 4)23"
= —3 3=
—ln n=1n ‘)‘L=1\/H n=1

38

Tewma 23. Yncnosbie pAaAbl.

[na kakoro n3 cnegylowmux pagos BEpHO yTeBepxaeHune: ecnn  limu,, = 0 pag 4OCTOBEPHO CXOOAUTCSA:
n—eo

1)2( D 2)2 3)Zv_ s

5.2.3 TMHOBbIe npaKkTUKoO- OpMeHTMpOBaHHbIe 3a.qa|-|m| (3apaun, kencobl)

Ne n/n | YcnoBus TMNOBbLIX NPaKTUKO-OPUEHTUPOBAaHHbIX 3a4aHuK (3a4ay, Kencos)
Cemectp 1
1 Tema 1. MaTpuubl 1 onpegenuTenu.
(1 2 _ (-1 3
[aHbl oBe matpuubl A = (3 1) nB= ( 1 1).
TpebyeTca Hantn C = A - B — 2A.
2 Tema 2. CucteMbl IMHENHbIX anredbpanvyecknx ypaBHEeHUN.

Cunctema Tpéx NMHEeNHbIX YpaBHEHWI C TPEMS HEU3BECTHBIMUN X1, X2, X3 3aJaHa pacLUMpPEeHHON maTpuuen
1 2 114
<3 -5 3 1>.

8

2 7 -1
Tpebyetca: 1) 3anucatb cucTemy B KaHOHWYECKOW chopMe (B BUAE CUCTEMbI yPaBHEHMWN),

2) HaNTW peLLeHne 3TON CUCTEMbI METOAOM MOSTHOMO UCKITIOYEHNS,

3) pewnTb 3Ty Xe cuctemy no copmynam Kpamepa.




Tema 4. BekTopbl.

HaHbl BepwnHbl nupamuabl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Touku A, B,
C - BepLUHbI €€ OCHOBaHMUS.

Cpencrsamu BEKTOPHOW anrebpbl HauTu:

1)  BEKTOpbl C HAYanoMm B TOYKE B 1 KOHLIOM B OCTarbHbIX BepLUMHaxX nMpamMmuasbi;
2)  [ONMHY M HanpaBRsioLLMe KOCUHYChI BekTopa BC;

Tema 4. BekTophl. [lpon3BeaeHns BeKTOpPOB

OaHbl BepwinHbl nupamungbl A(6, 7, 13); B(2, 4, 6); C(4, 7, 12); Q(6, 16, 24), npu4ém Toukn A, B,
C - BepLNHbI €€ OCHOBaHMS.

CpeacTtBamy BEKTOPHO anrebpbl HanTu:

1) ckansipHoe npou3BefeHne BekTopoB BC n BQ;
2)  yron ¢ mexay pébpamu BC u BQ;
3)  BeKTOpHOe npou3BeseHue BekTopoB BC W BA;

4) nnowiagb OCHOBaHWUSA NUpamMmnapl;
5) 00bEM Nupammnapl.

Tema 5. MeToq KOOpAUHAT Ha NJIOCKOCTHU
TpeyronsHuk ABC 3agaH csovmu BepwmHamm: A(5,7);B(8,4)C(3,—3).

HanTtun anvHy BeicoTbl h, npoBeAéHHON 13 BepLumHbl C.

Tema 6. NpsAmasn Ha NNIOCKOCTMU.

TpeyronbHuk ABC 3agaH cBovmu BepwmHamu: A(5,7);B(8,4)C(3,—3).
Hawtu: 1) ypaBHeHue ctopoHbl BC (B oTpeskax Ha 0csix),

2) ypaBHeHue CTOpOHbI BA (B obwiem Buge),

3) yron ¢ mexay ctopoHamu BC n BA,

4) ypaBHeHne MeanaHbl BM (¢ yrnoBbIM KO3 HULNEHTOM),

5) ypaBHeHue BbicoTbl AK (C yrnoBbiM kK03 ULIMEHTOM),

6) ypaBHeHue npamon L, npoxoasiien Yepes Touky C || BA,

Tema 7. KpmBble BTOpOro nopsigka.
YKasaTb TUM KpUBOW BTOPOro nopsiaka, HauTu ee napamMmeTpbl, caenaTbh YepTex:

&)’ v
16 9 ’

Tema 8. NnockocTb B NnpocTpaHCTBE

OaHbl yeTbipe Touku: A(2,4,6); B(4,7,12); C(6,8,13); D(4,4,8).
Hantu:

1) ypaBHeHue nnockoctu (ABC);

2) yron B mexgy npsamon (AD) n nnockocTtbio (ABC);

3) ypaBHeHue npsmon (L), npoxoaswen yepes (-)D L nn. (ABD);




4) yron y Mexay nnockoctbio (ABC) n nnockocTbio (ABD);

5) ypaBHeHwue nnockoctu (Q), npoxoasauei yepes(:) C I nnockoctu (ABD).

Tema 9. NpsAman B npocTpaHcTBe

OaHbl yeTbipe Touku: A(2,4,6); B(4,7,12); C(6,8,13); D(4,4,8).

Hantn:

1) ypaBHeHune npsamon (AB) B KaHOHUYECKON hopMmeE;

2) ypaBHeHue npsamoin (R), npoxoadiien Yyepes ToukyD napannensHo (AB);

3) Tynon yron a mexay npsmeimu (AB) n (AD), T.e. a = (AB 7 AD)

10

Tema 10. BBegeHue B MaTeMmaTM4eCcKUm aHanus.

log,(x—1)
x-3

Haiitn obnactb onpepeneHns yHKUun y =

11

Tema 10. BBegeHune B maTemaTnyeckum aHanus. lNpegensl n HeNnpepbLIBHOCTb.
Bbluncnutb npegenel, He NONb3ysch Npasuom JlonuTtans:

312X 2 2
x7+3 . 3x“—-1 . x“—x—6 . c0S3x—cos4x
; 2) lim——;3) lim ; 4) lim———

x>0 5x242x x——2 x2+7x+10" x—0 x sin 3x

1) il_tql Vx+8 !

12

Tema 10. BBegeHune B maTemaTuyeckum aHanus. NMpeaenbl u HenpepbIBHOCTb.

Haintn Toukm paspbiBa yHKUMK. [TOCTPOUTL YEPTEXK.

X, x< -2
y=44—x2 -2<x<0.
4 — x, x>0

13

Tema 11. QudpcpepeHumanbHoe ncuncneHne PyHKLUUM ogHON NepeMeHHOM.

Monbk3ysack opmynamu anddepeHLnpoBaHns, HauTU NPON3BOAHbIE criefyowmnx QYHKUURA:

cos X

1)y =m;2).y =4cos3x;3).y = eV9%; 4)y = x2,/1 — x2.

14

Tema 12. NpumeHeHue audchepeHUManNbLHOro NCHUCTIEHUS.
HaiTtu npegensl, ncnone3ys npasuno Jlonutans:

4
. 1+4x—x . 1l—cos2x
1. lim———; 2. ;

X—00 x+3x2+2x% x—0 1—cos 3x’

Insinx |

4. lim(x+1) e,

x—+0 Insin 5x’ x—00

3.

15

Tema 12. NpumeHeHue andchbepeHUManNbHOro NUCHUCTIEHUS.

Haitu nHTepBarnsl MOHOTOHHOCTM U 9KCTPeMYMbl (PYHKUMK ¥ = x> — 3x%2 — 9x — 12

16

Tema 12. NpumeHeHue andchepeHUManNbHOro UCHUCTIEHUS.
Haiit Hanbonbluee 1 HauMmeHblLiee 3HaveHne pyHkumm vy = x3 —3x2 — 9x + 35 Ha oTpeske

[-4; 4].

Cemectp 2

17

Tema 13. PyHKUUM OBYX U HECKONbKUX NepeMeHHbIX. YacTHbIe Npou3BogHbIe.
0z

X
z=In= JlokasaTb, 4TO
y 0x

a
Xx+=.y=0.
dy
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Tema 13. PyHKUUM ABYX U HECKOJIbKUMX NepeMeHHbIX. ponsBoaHasa no HanpaBsieHUIo U
rpagueHT.

. F) 1 - - 2
Hantn gradu wn a_lzt B TOYKe Mo(l;z;—l), ecnn | =0M,, u= Z;+xz.

19 Tema 14. AkcTpeMyM (PYHKLIMN HECKOJIbKUX NEPEMEHHbIX.
Haitu akcTpemMymbl yHKUMK  z = 2x — 2y — x% — y2.
20 Tema 14. AkcTpeMyM (PYHKLIMN HECKOJNbKUX NEPEMEHHbIX.
Haintn Hambonbllee 1 HauMeHblLUee 3HaYeHns PYHKUMKM  z = x2 + 2y? + 1 B 3aMKHyTOW obnacTu,
orpaHnyeHHon ocamm 0x, Oy 1 npsimon x+y=3.
21 Tema 15. HeonpeaeneHHbIN MHTerpan u ero BblYnucneHue.
Bbluncnute nHterpan: f(x4 + e*)dx
22 Tema 16. OCHOBHbI€e Knaccbl MHTErpupyeMbiX YHKLUMN
B 1 [ g 2 f (ot Defdr; 3. 22
bluncuTe: 1. T dx; G e*dx; J
23 Tema 17. OnpegeneHHbIN nHTerpan. Hecob6cTBeHHbIe UHTErpansbl.
Bbll-IMCJ'Il/Ibelz Inxdx
24 Tema 18. NpunoxeHns onpeaeneHHOro MHTerpana.
Bbiuncnuts nnowage urypbl, OrpaHUYeHHOW IMHUSMUA
y=x-1?ny=5-—x2
25 Tema 20. AudpchepeHumanbHble ypaBHEHUSI NEPBOro nopsiaka.
Haiitn o6wmit nHterpan ypasHenusi ydx + (1 + x?)dy = 0.
26 Tema 20. AudchdepeHumnanbHbIe ypaBHEHMA NePBOro nopsiaka.
HaliTn pellenne ypaBHeHNs:: y — Zy = X YOOBNETBOPSIOLLEE HAYanNbHbIM YCITOBUSM V]ge1 =2
X
27 Tema 21. OQudpcpepeHumanbHble ypaBHEHUSI BTOPOro nopsigka.
HaitTn yacTHoe pelueHue ypaBHenus (1 + x?)y’ — 2xy = 0, yaoeneTeopsioLLee HauarnbHLIM YCroBUAM
y|x=1 = O,y |x=1 =1
28 Tema 22. IluHeriHbie auddepeHLnanbHbIe ypaBHEHUS BTOPOro nopsaka.
HaiiTn yacTHoe pelleHne ypaBHeHUs, Y0BMNETBOPSIOLLEE YKasaHHbIM HauyanbHbIM YCIOBUAM: Y —
59 +4y=0, yl,o=5 y|_ =8
29 Tema 22. IluHenHbie audcpepeHUnanbHble ypaBHEHUSI BTOPOro nopsaka.
Haiitn obuiee pellenune ypasHeHna y — 3y + 2y = (34 — 12x)e”™.
30 Tema 23. YucnoBble psagbl.
w n! 1 2! 3! n!
WcecnepgoBaTb CX0OUMOCTb psaa n=13=3 + ' + S} +...+=+..
n n
31 Tema 23. YucnoBble pAabl.
WccnenosaTb cxoanMocTb psaga Yo, (—1)™ 1 @ = % - % +..+(=1)! @ +...
n n
32 Tema 24. dyHKUNOHaNbHbIE pPsAbl




HaiiT uHTepBan v paguyc cxoaMmMocTu psaa

)

1 1 1 ) 1 3 1
Z—xn =—x+-—x"+—x+..+——x
n(n + 2) 3 8 15 n(n +2)

n=1

33 Tema 24. dyHKUNOHaNbHbIE PsAbl

g

—x2

Pasnoxu1Tb B psig PYHKLUMIO ¥ = ——o—

x2

5.3 MeToaunyeckue maTepuansi, onpegensitolime npoueaypbi oueHMBaHWUs 3HaHUWA, YMEHUI, BnageHu (HaBbIKOB
1 (W) NpakTUYecKoro onbiTa AEeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arolierocsi K npoMexxyTo4yHoM atrecTauMm U nopsaokK NMKBUAaLMmM akageMm4ecKkomn
3a[0MKEHHOCTH

lMpoBegeHne NpomexyTo4YHOW aTTecTauun perfiameHTMpPOBaHO JloKanbHbIM HOopMaTtuBHbIM aktom CI6MYMTA
«lMonoxeHne o NpoBeAeHNM TEKYLLLETO KOHTPOIS YCNEBAEMOCTM M NMPOMEXKYTOYHOM aTTecTauumn obyvaroLmnxcs»
lMpoBegeHne NpomexyTo4yHOW aTTecTauuMn perfiameHTMpoBaHO foKanbHbIM HOpMaTuMBHbIM aktom CM6MYMNTA
«lMonoxeHne o0 NpoBeAeHNM TEKYLLLETO KOHTPOIS YCNEBAaEMOCTM U NMPOMEXKYTOYHOM aTTecTauumn oby4vatoLmnxcs»
5.3.2 ®opma npoBeaeHUsi MPOMEXYTOUYHOM aTTecTauum No AMcumMninHe

YcTHasa X MucbmeHHas KomnbloTepHoe TecTupoBaHue WHas

5.3.3 OcobeHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No gucuuniimHe

* Ha NOAroToBKy oTBOAMTCA 45 — 60 MUHYT
* Ha OTBeT no 6uneTty n gononHuTenbHble Bonpockl 30 — 35 MUHYT
* NCMONb30BaHNE BCMOMOraTenbHOM nuTepaTypbl (CNPaBOYHUKOB, KOHCMEKTOB U T.M.) HE NPEAYCMOTPEHO
B TeyeHune cemecTpa BbINOMHAETCS KOHTpOnbHasa paboTa.

6. YYHEBHO-METOOMYECKOE U UH®OPMALMUOHHOE OBECNEYEHUE OUCUUNIIUHDI
6.1 YyebHas nutepartypa

AsTOp

3arnasue |

MN3gaTtenbLcTBo

[op n3paHusa |

Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTypa

locnogapukos, A. [1.,|Bbicluas matematuka. Tom . http://www.iprbooksh
Kapnoga, E. A.|1.  JlnHenHaa  anreGpa. CaHKT-I'IeTepﬁy[:zr. op.ru/71687.html
KapnyxuHa, O. E.,|BektopHas anrebpa. HaumoHanbHbi - 2015
pry ’ ’ P P MWHepanbHO-CbIpbEBOU
Mancypoa, C. E.,|AHanntTnyeckas reometpms o
Focnonapukos, A. TN, YHUBEPCUTET « OPHbIN»
locnogapukos, A. T1.,|Bbicluaa matemaTtuka. Tom 2. http://www.iprbooksh
BonbiHckas, W. A.,|Hadano wmaTtemaTtundeckoro . op.ru/71688.html
Kapnyxuna, O. E.|aHanusa. C:\lHKT-I'IeTep6yE)r.
Ckerko, 0. A.,|QudbdhepeHumansHoe AUVMOHANBHEIN 2015
O6pyuyeBa, T. C.,|ucuncneHme yHKLUA OQHON MMHepaano'Ctr"pbeB?M
locnogapukos, A. .  |nepemeHHon n ero| YHVIBEPCUTET «l OpHbLINY
NPUIOXEHUS
Focnogapukos, A. T1.,|Bbicluas matematuka. Tom 3. http://www.iprbooksh
MBakuH, B. B.,|OnemeHTbI BbICLLEN Cankr-MeTepbypr: op.ru/71689.html
Kepenuyk, M. A. |anre6psbl. WHTerpansHoe HaLI,VIOHaﬂbHIZIVI ’
Morunesa, Jl. M., |ucumcnexHme yHKLMN ogHOWM MUHEPATbHO-ChIPbEBOA 2015
MotaneHko, A. A.,|nepemeHHoMn 7 ero .
PomaHoBa, HKO. C. |npunoxeHus YHMBEPCUTET «T OpHBIM»
"ocnogapukos, A. IM.
locnogapukos, A. T1.,|Bbicluas matematuka. Tom 4. http://www.iprbooksh
3auenuH, M. A.,|OnddepeHumanbHble op.ru/71690.html
KonToH, r. A.,lypaBHeHns. Psagbl. Psagel .
Jlebepes, N. A.|Pypbe u npeobpasoBaHue Cﬁ:K:Onfgﬁfféar'
O6pyyeBa, T. C.,|Dypbe. QuddepeHunansHoe MMHep:ano-cupbeBoﬁ 2015
AxoBneBa, A. A, |v MHTerpanbHoe ucymucneHue r Z
locnogapukos, A. M. |dyHKuuin HECKOJSTbKMX YHVBEPCUTET «{ OPHbIN»
nepemeHHbIX. Teopusi nons
6.1.2 lononHuTenbHasa y4ebHasa nutepaTtypa
BepeTteHHukos, B. H. |Bbiclias mMaTemaruka. CaHkr-MNeTepbypr: http://www.iprbooksh
MaTtemaTtuueckni aHanus Poccunckuin op.ru/17901.html
dYHKUMIA OgHOWN NepeMeHHOM rocyaapCcTBEHHbIN 2013
rmapoMeTeoposiornyeckn n
yHUBEpCUTET




6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CMPABO4YHbIX CUCTEM

1. TpeHaxep no BbicWen MaTeMaTuke [OnekTpoHHbin pecypc]. URL: http://e-math.ru

2. NHbopmaumoHHasa cuctema «EanHoe okHo focTyna k obpasoBaTenbHbIM pecypcam» [ONeKTPOHHbIA pecypc].
URL: http://window.edu.ru

3. OnekTpoHHO-6ubnunoTeyHas cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

6.3 NMepeyveHb NULEH3NOHHOro U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmHoOro oéecrne4vyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHne maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOOXOAMMOW AN ocyLlecTBIeHMA o6pa3oBaTeNibHOro
npouecca no gucumniunHe

AyanTtopus OcHalueHne

MynbTuMeauiiHoe obopyaoBaHue, crneumannsnpoBaHHas Mebenb, Aocka
JlekumoHHas Y A pyA H P A
ayautopus

YuebHas ayamTopus

CI'IeLI,I/laJ'II/l3VIpOBaHHaF| mebenb, gocka
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