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1. Llenu n 3agauv gmcumnnuHsbl

Llenbto nayyenus gucumnnuHbl «Matematmka» sBnsetcs popmmpoBaHme y obyyatoLmxcs
3HaHM B 00MacTM HayydHbIX WUCCNefoBaHWMA M OBnadeHue crnocobHocTblo obpabaTbiBaTb
NPOU3BOACTBEHHYIO MHAOPMAaUUIO, aHann3npoBaTb MOMYyYEHHbIE OaHHbIE M MCMNOMb30BaTh MX
ANns co3gaHusa 6e3onacHbIX YCNOBUI XXU3HEAEATENTbHOCTU YenoBekKa.

3agaun gUCUMNIIMHBI 3aKN4YarTCa B NOArOTOBKE 0OyYaloLMXCA K PELLEHMIO CNeayroLwmX
npodeccnoHarnbHbIX 3a4au:

- y4yacTve B OCYLLECTBNEHMM MEPONPUATUIN NO OXPaHE OKPYXKaloLen cpedbl Ha OCHOBE
TpeboBaHWMN NPOMBbILLNEHHON 6€30MacHOCTU U APYrMX HOPMAaTMBHbBIX LJOKYMEHTOB, pernaMmeHTun-
PYHOLLMX KA4EeCTBO NPUPOAHBLIX CPea;

- NNaHNPOBaHNE N BbIMOSTHEHME MEPONPUATUIA MO NpeaynpeXxaeHnto Npon3BoL4CTBEHHOMO
TpaBMaTuama, npodeccnoHanbHbIX 3ab0neBaHNn M 3KONOrMYECKUX HaPYLLEHUA, a TaKKe aHa-
nn3 1 npegynpexaeHne aBapunHbIX CUTyauum;

- pacyeT 1 NPOEKTUPOBaHNE OTAENbHbLIX CTaAUN TEXHONOMMYECKOro npoLecca B COOTBET-
CTBUWN C TEXHNYECKMM 3aaHMEM, YY4ETOM 3KOSTOr0-3KOHOMUYECKMUX OrpaHn4eHnin n TpeboBaHun
NpOMbILLNIEHHOW 6e30nacHOCTY;

- NPOBEpKa COOTBETCTBUS paspabaTbiBaeMbiX MPOEKTOB M TEXHUYECKOW LOKYMEHTauuu
cTaHgapTaMm, TEXHUYECKMM YCNOBUAM U APYTMM HOPMAaTUBHbBIM JOKYMEHTaM.

- pacyeT U NPoeKTUpPOBaHWE OTAENbHbIX CTaAUN TEXHONOMMYEeCcKoro npoLecca B COOTBET-
CTBMM C TEXHUYECKUM 3a4aHNEM, YH4ETOM IKOSTIOr0-9KOHOMUYECKUX OrpaHnyeHnin n TpeboBaHum
NpoMbILLNIEHHOM 6e3onacHOCTH.

O6bekTamun NpodeCccrnoHanbHOM AeATENbHOCTU ABMASAIOTCS:

- Npouecchkl 1 annapaTbl XMMUYECKON TEXHOMNOMMK, HedTEXNMUM N BUOTEXHONOTUN;

- NPOMBbILLSIEHHbIE YCTAHOBKW, BKNKOYas CUCTEMbI aBTOMATU3NPOBAHHOMO YrpaBreHns;

- CUCTEMbl aBTOMAaTU3NPOBAHHOIO MPOEKTUPOBAaHMUS; aBTOMaTU3NPOBAHHbLIE CUCTEMbI Ha-
YYHbIX UCCIeaoBaHUN;

- COOpPYXXEHUS1 OYMCTKM CTOUHBLIX BOA M ra3oBbIX BbIOPOCOB, NepepaboTkn 0TX040B, YTUMN-
3auum

- TENNO3HEPreTUYECKNX MOTOKOB U BTOPUYHbBIX MaTepuarnos;

- MeToAbl U CPEeACTBaA OLEHKM COCTOSIHUS OKpY>KatoLLen cpedbl U 3aluTbl €e OT aHTPOMO-
reHHOro Bo3eNCTBUS;

- CUCTEMbl UCKYCCTBEHHOIO MHTESNNEKTA B XMMUYECKON TEXHOMOIMMU, HedpTexMmmumn n 6uo-
TEXHOMNOMMU;

- OENCTBYHOLLME MHOIOACCOPTUMEHTHbIE NPON3BOACTBA XMMUYECKON M CMEXHbBIX OTpacnemn
NPOMbILLITIEHHOCTH.

2. NepeyeHb NNaHUpyeMbiX pe3ynbTaTOB OOy4YeHUS, COOTHECEHHbIX C NMaHupy-
eMbIMU1 pe3ynbTaTaMyn OCBOeHUs o6pa3oBaTenibHOM NporpamMmbI

B pesynbTtate OCBOEHMSI OUCLMMNIMHBLI B COOTBETCTBUU C NPEeAyCMOTPEHHbIMU KoMnMe-
TEHLMAMN 00YyYaIOLLMNIACA OOMKEH:

Ne Kon CopepxaHue B pesynbTate nayyeHus y4ebHom gUCUUNIIVHLI
n/m | komne- KoMneTeHunmn 0o0Oy4aloLWMNCA OOITKEH:
TeHUnn (pe3yJ'|bTaT ocBoe- 3HATb YMETb BlageTb
HUS)
1 OlNK-2 | cnocoOHOCTLI nc- | MeToadbl FIMHENWHOW M | UCNONb3OBaTb arnna- | HaBblkamu petue-
nonb30BaTh OCHOB- | BEKTOpHOWN anrebpbl, | paT NMHENHOW W BEK- | HUS 3ad4ady NUHEN-
Hble 3aKOHbI | @HanuT1Yeckow TOPHON anrebpbl, | HOW U BEKTOPHOW
©CTECTBEHHOHAYYHbIX reomeTpuym, MeTOAbl | aHaNMTUYECKOMn anrebpsbl, _ aHa-
AVCLMANANH B Npodbec- mMaTemMaTn4ecKoro reomMeTpun, npumMe- | NUTUYECKON
. aHanuM3a W Modenu- | HeTb mMeToabl | reomeTpuK, anna-
CMOHanbHON AATEIb- pPOBaHUs, TEOpeTUYe- | MaTeEMaTUYECKOro patom  audde-
HOCTW, MPUMEHATb | cvoro 1 akcnepuMeH- | aHanusa M Mogenu- | peHUMansHoro




MeToabl MatemMaTuye- | TaribHOro nceneno- | poBaHuA, TeopeTu- | MHTerpanbHoro

CKOro aHanumsa n | BaHuA, MeToabl | YeCKoro n OKC- | UCHUCneHud, Ha-
MOZEMNMPOBaHUsl, Teo- | PEWeHNs  audde- | nepuMeHTanLHoro Bblkamy peLleHns
peHumanbHbIX nccnegoBaHus K | audpdpepeHumnans-

peTn4eckoro wn 3KC-

NEPUMEHTANBHOTO MC- YpaBHEHU MEepBOro | peleHuto NpUKNaa- | HblX  ypaBHEHWN

N BTOpPOro nopApgka, | HbiX 3agad, wuccrne- | nepporo w”n BTO-

cnefosanns psgbl M MX  CXO- | AoBaTb dyHKUNK, | poro nopsiaka, me-
OVMOCTb,  pasnoxe- | CTPOMTb X rpadoukK, | Togpamu — Teopum
HWE 3NEeMEHTapHbIX | pelaTtb anddpe- | BEpOATHOCTEN 1
dyHKUMW B psad, | peHumnanbHble MaTemMaTU4ecKon

OCHOBHble  MOHSATUSI | YPaBHEHUs,, UCCNe- | CTaTUCTUKK,
TEOPUM  BEPOSITHO- | AoBaTb  pPsAbl  Ha | CNOCOGHOCTbLIO MC-
CTel U maTemaTuye- | CXOAUMOCTb,  Olie- | NMonb3oBaTh

CKOM CTATUCTUKK, | HUBATb NapameTpbl | OCHOBHbIE 3aKOHbI
OCHOBHblE  3aKOHbl | pacnpefeneHuin, Ha- | eCTeCTBEHHOHay4-
€eCTeCTBEHHOHayu- XOOWUTb  YPaBHEHUs | HbIX AWCUUNIMH B
HbIX AUCLMMNINH perpeccun, ucnosb- | NPodeccnoHarb-

30BaTb OCHOBHbIE | HOM  gesTerbHOo-
3aKOHbl EeCTECTBEH- | CTU

HOHAYYHbIX auc-
umMnaMH B npodpec-
CUOHarnbHOMN nes-
TENbHOCTU

3. Mecto ancumnnuHbl B cTpykType Ol BO
OucumnnuHa 6a3oBon Yactu 6roka oauH «MatemaTtuka» 6asmpyeTca Ha 3HaAHUSAX, YMEHU-
AX N KOMMeTeHUUaX, POpMMPOBAHHBIX NPU U3yYEHUN KYypCOB anrebpbl U reomeTpun cpeaHen
LLUKONMbI.

OucumnnuHa «MaTemaTtuka» siBnsieTcs npeglecTsByowen Ans OCBOEHUS ANCLUMNINH:
OnekTpoTexHuka, TeopeTudeckas MmexaHuka, lNpuknagHas mexaHuka, lNpouecchl u annaparhl,
MogenupoBaHue 3Hepro- n pecypcocbeperatoLmx NpoLEeCCOB B XMMNUYECKON TEXHOMNOMMN, Hed-
TEXMMUKN N BUOTEXHOMOTUM.

4. O6bem AUCUMNNNHBbI U BUAbLI y4eOHOU paboThbl

OO6wWas TpyAoeMKOCTb AUCUMNITMHBI cocTaBnsieT 13 3a4eTHbIX eaAnHUL,.

Buabl yuebHon paboTbl Bcero ya- CewmecTp
coB 1 2 3
akaag. akag. akag. akaag.
Ob6uwas TpyaoemMKoCTb ANCUUNNNHDI 468 180 144 144
KoHmakmHasi paboma 8 m.4. ayOumopHble 3aHSIMUs. 234,3 78,7 91,9 63,7
Nekyun 96 30 36 30
8 mMoM 4ucsie 8 hopmMe rpakmu4eckol no02omosKu
MpakTnyeckune 3ansatus (M3) 129 45 54 30
8 mMoM 4ucsie 8 hopMe rpakmu4eckol no02omosKu
KoHcynbTaumm TekyLumne 4.8 1,5 1,8 1,5
KoHcynbTaums nepe 3Kk3ameHoM 4 2 - 2
Bugpl atTectaumm (3a4eT, 3K3aMeH) 0,5 0,2 0,1 0,2
CamocmosimenbHasi paboma: 166,1 67,5 52,1 46,5
IMpopaboTka MaTepmanoB NO KOHCNEKTY NeKUni 48 15 18 15
MpopaboTka MaTepranos No y4ebHuKy) 66,1 37,5 13,1 15,5
[MoaroToBKa K ayaMTOPHOW KOHTPONbHOM paboTe 35 6 13 16
BbinonHeHue pacyetos ana O3 17 9 8 -
MoproToBKa K 3K3aMeHy (KOHTPOJb) 67,6 33,8 3a4yer 33,8
OK3ameH Ok3ameH
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5 CopepxaHue AUCLUMNIUHBI, CTPYKTYpUpPOBaHHOE MO Temam (paspenam) c ykasa-
HMeM OTBeAEHHOro Ha HMX Konu4yecTBa akageMU4ecKUX 4acoB U BUOOB y4YeBGHbLIX 3aHs -

5.1 CoaepxaHue pasf

|eJ10B ANCUUNJTINHbI

HanmeHoBaHue pasgena
ANCUMNINHBI

CopgepxaHuve pasaena
(yKasbigaromcs membl U Qudakmuyeckue eOQuHUUbI)

TpynoemkocTb
pasgena, vac

JlnHeliHas anrebpa

1. OnpenenuTtenu BTOPOro U TPETbLErO MOPSAKOB.
CeorictBa onpegenutenen. Onpegenutenu Gonee
BbICOKMX MopsakoB. CUCTEMbl NIMHEWHbIX ypaBHEe-
Hun. MNpasuno Kpamepa.

2. MaTtpuvubl. genctsna Hag maTtpuuamun. EguHuy-
Haa 1 obpaTHast maTpuubl. PelieHne cuctem mar-
pWYHbIM CNOCOBOM.

33

BekTopHas anrebpa

3. Bektopbl. OnpegeneHve, OeWCTBUS Hag BEKTO-
pamn. CkansipHoe npou3BedeHNe BEeKTOpPOB, WX
CBOWCTBA U NPUINOXEHUS.

4. BekTOpHOE M CMeluaHHOe NPOou3BEAEHNE BEKTO-
pOB, NX CBOMNCTBA U NPUIOXEHWS.

32

AHanuTtuyeckas reomeTpuda

5. luHna Ha nnockocTtu. YpaBHeHWe NMHUM Ha Noc-
kocTu. MNpsamasa Ha NNOCKOCTU. YpaBHEHUsSI NPsIMOM
Ha NNOCKOCTW.

6. KpmnBble BTOpOro nopsiaka.

7. AHanuTuyeckas reomeTpuss B MPOCTPaHCTBe.
lnockocTb, ypaBHeHUs NNOCKOCTU. PaccTosHue oT
TOYkM A0 nnockocTn. Cuctembl koopguHart. [lpe-
obpasoBaHue KoopanHar.

8. MNpsmasa B npocTpaHcTBe. YpaBHEHUS NPSMON B
NpocTpaHcTBe. YrMbl Mexgy npsmbiMKM B MpO-
CTPaHCTBE, NNOCKOCTAMM U MAOCKOCTLIO 1 MPSIMOMN.

45

OundbdepeHumnansHoe
yncneHne

nc-

9. BeepeHne B aHanus. NoHATUME nepeMeHHON Be-
nnyunHbl. YyHKUKMS, cnocobbl 3agaHna yHKUUK,

10. MNpepgensl. Teopembl 0 Npegenax.

11. BeckoHeYHO manble U 6eckoHeYHo Gonblune Be-
nn4ynHbl. MNepBbii U BTOPOK 3amMevaTenbHble npeae-
nbl.

12. HenpepblBHOCTb hyHKUMN. Teopembl O Henpe-
PbIBHbBIX HA OTpe3ke PyHKUMSIX.

13. TlpousBogHas QyHKUMW. [eomeTpudecknin wu
MexaHun4eckuii cmbicr. Tabnuua Npom3BOaHbIX.

14. OnddepeHuman. OnpegeneHve, NpUoXeHUs.
OndbdepeHumnpoBaHue OyHKUNNA.

15. Teopembl 0 andepeHuMpyemMbIX Ha MHTepBa-
ne yHKUmMAX.
16. PackpbiTne
Jlonutana. ®opmyna Tennopa.
dyHKUNN.

HeonpeaeneHHocTen. [lpaBuno
WccneposaHue

71

OnddepeHumnanbHoe  uUc-
yncneHne PYHKLMM
HECKOJTbKUX NepeMEHHbIX

17. TloHATME (PYHKUMM MHOMUX MNEepPEMEHHbIX.
"eomeTpmyeckoe MCToNKoBaHWe PYHKUMM ABYX Me-
peMeHHbIX. [peden u HenpepbIBHOCTb YHKLUN
MHOIMX NepeMeHHbIX. YacTHble 1 MONHbIE Npupalle-
HUS  (PYHKUMM  MHOrMMX nNepemMeHHbIX. YacTHble
Npou3BOAHbIE,  OMpederneHne, reomMeTpuyecKun
cmbicn. Mpon3BoaHbIE BbICLLIMX MOPSOKOB.

18. DKkCcTpeMyM PYHKUUN HECKOMBbKUX NEPEMEHHbIX.
[MpoussogHas no Hanpasnexuo. pagueHT.

16

WHTerpansHoe ncuncneHve
PYHKUMN OOHOW nepemeH-
HOM

19. TMoHATMe nepBoobGpasHon. HeonpeneneHHbIn
WHTerpan, ero CBOWCTBa. Tabnuua OCHOBHbLIX WH-
Terpanos. HenocpeaCcTBEHHOE MHTErpUpoOBaHUe.
20. ®opmyna MHTErpupoBaHus no 4actsam. 3ameHa
nepemMeHHON B HeonpeaeneHHoM UHTerpare.

21. WHTerpnpoBaHue BbIpaXXeHWn, coaeprKaLimx

58




KBaapaTHbIN TPEXYNeH B 3HaMeHarene.
22. VHTerpnpoBaHue npOCTENLLINX paLVOHanbHbIX
apoben. NHTerpupoBaHne paumoHanbHbixX ApoGen.

23.. UHTerpmpoBaHue TPUrOHOMETPUYECKUX
BbIPaXXEHWUN.
24. VNHTerpmvpoBaHne HEKOTOPbIX MppaunoHanbHbIX
BblpaXKeHWUi
25.3apgaun, npueogsLine K NMOHATUIO
onpefeneHHoro WHTErpana. OnpepeneHHbIn

WHTEerpan v ero OCHOBHbIE CBOWNCTBA.

26. @opmyna  HbtoToHa-JleibHuua.  3ameHa
nepemMeHHOn B  ONpPeAdeneHHOM  uHTerparne.
WHTerpupoBaHune no 4actam.

27. BbluucrienHve nnowiaguM  Mrockow  curypel,
ONVHbl oyrn, obbem Tena BpalleHust.

28. HecobcTtBeHHble uHTerpanbl ¢ 6eCkoHeYHbIMM
npegenamu u ot paspbiBHbIX YHKLNIA.

AnemeHTbl TOKI

29. KomnnekcHble yncna. [lencteus Hag KOMMmeKc-
HbIMM YMCNamm.

OudpepeHumnanbHbie
ypaBHeHUs

30.. OnddepeHumnaneHble ypaBHEHUs (OCHOBHbIE
NOHATUS). OudpepeHumnansHblie ypaBHeHNA
nepeBoro nopsigka. TeopemMa CyLeCTBOBaHUSA W
€OWHCTBEHHOCTM  ero  peweHns  HadvanbHble
ycnoBus. Obuiee m vacTHoe pelleHus. 3agava
Kowmn.

31.dnhepeHumnancHble  ypaBHEHUS nepBoro
nopsigka C pasgeneHHbiMM M pasgensdlowummucs
nepemeHHbiM1. OAHOPOAHbIE ypaBHEHUS MEPBOrO
nopsgka. JIMHemHble ypaBHEHUA W ypaBHeHUus
BepHynnu.

32. [OudpepeHumanbHble ypaBHEHWS  BTOPOro
nopsiaka. AnddepeHumnansHbie ypaBHEHUSI BTOPOrO
nopsiaka, onycKkawLLne NoOHWKeHne nopsaka.

33. JluHenHble AnddepeHUmnancHblie YypaBHEHUS
BTOporo nopsigka. CTpykTypa o6Lulero pelleHus
OAHOPOOHOro  NIMHEWNHOro  AudpdepeHumansHoro
YypaBHEHUS. OpHopogHble NVHENHbIe
onddepeHumanbHble YpaBHEHUS BTOPOro nopsgka
C NOCTOSIHHBbIMUK KO3(hprLmneHTamu.

34. HeopgHopogHble NUHENHbIEe
anddepeHumnanbHble ypaBHEHUS C MOCTOAHHBIMU
KoabhuumMeHTaMm 1 NpaBon YacTblo CrieumarnbHOro
BMaa.

35. MeTop Bapuaumm NpPoOu3BOSIbHLIX MOCTOSIHHBbIX.
Cuctembl auddpepeHumanbHbIX YpaBHEHUNA.

44

Pagbi

44. Yucnosble psgbl. Heobxogumoe ycrosue
cxogumocTu. MpusHak OJanambepa, npusHak Kowuu,
WHTErpanbHbI NPU3HaK, MPU3HaKN CpaBHEHUS.
45.3Hako4epenytoLumecs pagbl. Teopema
NenbHuua.

46. 3HakonepeMeHHble psaabl. MNMpr3Hak cxognMocTu
3HaKonepeMeHHbIX psgoB. AGCOMIOTHasa U yCroBHas
CXOOUMOCTb

47.®yHKuMoHanbHble pagbl. CTeneHHble  psagbl,
Teopema AbBens. Paguyc n uHTepBan CXOAMMOCTU
CTEneHHbIX psiaoB.

48. Papbl Teunopa. lNpumeHeHne psgoB B npu-
BIIMKEHHbIX BbIYMCIIEHUSIX.

19

10

Teopusa BeposiTHOCTENW U
MaTemaTudeckasi CTaTUCTu-
Ka

49. KombuHaTopuka. OCHOBHble MOHATMS Teopun
BEPOATHOCTEN, Cry4aiHble cobbiTusi. BeposaTHOCTb.
YacTtoTa cobbiTuin. Anrebpa cobbiTui.
50.Teopembl CrnoxeHus " YMHOXEeHUA
BEPOSATHOCTEWN. YCNOBHAs BEPOATHOCTb.

144




51. dopmyna nonHon BeposATHoCcTU. dopmyna
Bbaneca. [loBTOpHbIE ucnblTaHus, dopmyna
BepHynnu. JlokanbHass n MHTerpanbHas TeopeMbl
Nannaca.

52.[lnckpeTHble CrnyvyanHble BENUYMHbI, 3aKOH
pacnpegeneHus BEpPOATHOCTEN  CryYanHowm
BeNMUYMHbI. YMCnoBble XapakTepUCTUKN OUCKPETHbIX
CrnyYanHbIX BENUYMH. 3aKoH GonbLunX Yncen.

53. HenpepblBHble  crny4ariHble  BEMWYUHBI.
Yucnosble XapakTepUCTUKN  HenpepbIBHbIX
CnyvarHbIX BENUYYH.

54.3akoH paBHOMEPHOIo pacnpegeneHus
BepoATHocTen. HopmanbHoe  pacnpegeneHue.
HopmanbHas kpuBasa. PacnpegeneHus, cBs3aHHble
C HopManbHbIM. [lokasaTenbHoe pacnpegeneHue,
ero yncnosble XapaKTEePUCTUKN. DyHKLMSA
HaOeXHOCTH.

55. 3apaya MaTemaTMyeckon  CTaTUCTUKW.
BbiOopoyHbIi  MeToh. Bbibopka. 3mnupuyeckas
dyHKUMA pacnpegeneHus. NonuroH, rmctorpamma.
ToyeyHble oueHkn. [eHepanbHasa 1 BbIOOPOYHas
cpenHssa. 'eHepanbHas u BbIGOpoYHasa avcnepcus.
56. NHTepBarnbHble OLEHKN NapamMeTpoB pacrnpeae-
nexvs. [oBepuTenbHble WHTEpBanbl OLEHKW na-
pameTpoB HOpPMarbHOro pacrpeaeneHus.

57. MeTo4 MOMEHTOB 4N TOYEYHOW OLEHKN
napameTpoB pacnpegeneHus.. Metoa
HaubornbLlero npasgonoaobus.

58. Cratuctudeckas runotesa. CraTucTnyeckun
KpUTEPUN NPOBEPKM  UMNOTE3bI. Kputunueckas
obnactb. HaxoxpgeHue KpuTudecko obnacrtu.
MpoBepka rmnoTesbl 0 mMoaenv 3aKoHa
pacnpefeneHun reHepanbHown COBOKYMHOCTH.
CpaBHeHuWe ncnpaBneHHon BbIGOPOYHON aucnepcmm
C TUNOTETUYECKOW reHepanbHOW  gucnepcuen
HOpMarnbLHOW  COBOKYMHOCTMW. CeaAsb  mexay
OBYCTOPOHHEN KPUTUYECKON obnacTbto "
[0BEepUTENbHBIM MHTEPBASIOM.

59. ®yHkumsa perpeccun. BbibopoyHoe ypaBHeHue
perpeccuu. BblbopoyHoe ypaBHeHWe npsmMon
NNHWUX perpeccun No HeCrpynnUPOBaHHbLIM AAHHbLIM.
BbIGOpoYHOE ypaBHEHUE MPSMOW FIMHUN PEerpeccumn
Nno HecrpynnMpoBaHHbIM AaHHbIM. KoaddumumeHT
koppensuuun. [poBepka rmvnoTesbl O 3HAYMMOCTU
KoadhdmumMeHTa Koppenauuu.

5.2 Paspenbl AncUMnNnHbI U Bup! 3aHsTHIT

rll\jgn HanmeHoBaHWe pasgena QMCUUNIIUHLI J'Ie:::gm, M3, vac CPC, vac
1 JlnHelHas anrebpa 4 8 12
2 BekTopHas anrebpa 4 6 13
3 | AHanuTtudeckas reomeTpus 6 12 17
4 | OnddepeHumanbHOe NcCHNCNeHne 16 19 27
5 | OuddepeHumanbHoe ucyncneHne @yHKUUM HECKOMbKNX 4 6 6
nepeMeHHbIX
6 WHTerpanbHoe ncyncneHne dyHKLMmM 0gHON nepeMeHHOoM 12 24 22
7 | OnemeHTbl TOKI 2 2 3
8 | OndbdepeHumanbHble ypaBHEHUS 12 16 16
9 Pagbi 6 6 7
10 | Teopusi BEpOATHOCTEN N MaTeEMaTUYeCcKast CTaTUCTMKaA 30 30 48

5.2.1 Jlekunn




No
n/n

HanmeHoBaHue pasgena
ONCUMNNIUHBI

TemaTurka NeKUMOHHbIX 3aHATUN

TpyaooeMKoCTb,
yac

1 cemecTp

JlnHenHas anrebpa

1. Onpegenurtenu BTOPOro U TPETbEro nopsa-
koB. OcHOBHble cBOWCTBa onpegenutenen. Cu-
CTeMbl NIMHENHbIX ypaBHeHun. [pasuno Kpawve-
pa.

2. MaTtpuubl ”n pgencteuMs Hag MaTpuuamu.
PeweHne cuctem anrebpanyveckvmx ypaBHEHUN
MaTpPUYHbIM CNOCOOOM.

BekTopHasa anre6pa

3. BekTtopbl. JInHeHble onepauun Hag BEKTO-
pamu. CkansipHoe npou3BedeHMEe BEKTOPOB, U
€ro CBOWCTBA U NPUITOXKEHUS.

4. BeKkTOpHOE U CMeLLUaHHOe npounsBeneHue
BEKTOPOB, MX CBOWCTBA U NPUIIOXKEHWS.

AHanuTnyeckas reomeTpus

5. Cuctembl koopauHaT Ha nnockoctu. lNMpsmas
Ha MAOCKOCTU. YpaBHEHUS MPAMOM Ha MSIOCKO-
cTn. PaccTosiHue ToYKM 00 NPSMOWN.

6. KpuBble BTOporo nopsigka. Nx kaHoHu4eckue
ypaBHEHNS 1 CBOMCTBA.

7. MnockocTb B npocTtpaHcTBe. [psMasa B npo-
CTpaHCTBe. YpaBHEHWUsI NPSIMON B NPOCTPaHCTBE.
[Mpsimas 1 NNOCKOCTb B MPOCTPaHCTBE.

OudpepeHumnansHoe ncuuc-
nexve

8. ®yHKuMsA, cnocobbl 3agaHua dyHkuun. [lpe-
aen gyHkumn. Teopembl 0 npegenax.

9. MNepBbIi 1 BTOPON 3amMevaTesbHble Npeaesnsi.
BeckoHeyHO Marnble u 6GeckoHevyHo Ooblune
OyHKLMN.

10. HenpepbiBHOCTb GoyHKUMW. Knaccudumkaums
pa3pbiBOB. TeopeMbl O HenpepbIBHbIX YHKLN-
AX.

11. MNoHaTne npoussogHon n anddepeHumnana,
nx reomeTpuyeckun cwmoicn. Mpasuna gudde-
peHuupoBaHua. dopmynel  anddepeHumposa-
HWSA OCHOBHbIX 3MEMEHTaPHbIX PYHKLINA.

12. OuddepeHUMpoBaHMEe CNOXHbIX OYHKLUUNA,
obpatHon pyHKuMK. TpoM3BOAHBbIE  BbICLUNX
nopsigkoB.  [dunddepeHunposaHne  PyHKLMN
3a4aHHbIX napameTpuyeckm W  HESIBHO.
OcHOBHblE Teopembl anddepeHLmansHOro
NcYMCneHns

13. HeonpegenenHoctn. [NpaBwuno JlonuTans.
dopmyna Tennopa.

14. BospactaHne wu ybbiBaHve yHKUWN.
Makcumym 1 muHuMmym. Haubornbwee w Hau-
MeHbLUee 3HayeHus yHKUMM Ha OTpeske.
Bbinyknocte rpadguka dyHKuMKn.  Touku
nepermoa.

15. ACUMMNTOTbI dYyHKUNIA Obuee
nccregoBaHune nosefeHnst rpadounka PyHKUUN.
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2 cemecTp

OuddepeHumnansHoe ncumnc-
nexHve yHKUUN HECKOIbKUX
nepemMeHHbIX

1. ®OyHkuua MHOrMx nepemeHHbIxX. [Mpegen u
HenpepbIBHOCTb (DYHKLMM MHOMMX NEPEMEHHbIX.
YacTHble ¥ nonHble npupaweHns gyHKLun
MHOIMMX NepeMeHHbIX. YacTHble NPou3BOAHbLIE.

MonHoe npupaLleHue " MOMHbIN
anddepeHuman.

2. [llpousBogHasi CIOXHOM dyHKUUN.
MHBapmaHTHOCTb dopMbl nepBoro

onddepeHumana. lMpousBogHaa OyHKLMK
3a0aHHOM HesiIBHO.  YacTHble npou3BoAHble
BbICLUMX NMOPSAKOB. OKCTPEMYM  YHKLUMKU OBYX




nepemMeHHbIxX. CkansapHoe none. [pou3sogHas
no Hanpaenexuvo. pagueHT

WHTerpanbHoe wucuyucneHve
YHKLMN OOHOM nNepemMeH-
HOW

3. [lepBoobpasHas wn  HeonpenerneHHbIn
WHTErpan, WX  CBOWCTBA. Tabnuua
WHTerparnos. 3ameHa nepemMeHHon B
HeonpeaeneHHoOM WHTerpane.
WHTerpupoBaHue no yacTtam.

4.PasnoxeHue OpOBHO-pauUmoHanbHbIX
dyHKUUIA Ha npocreunme apobu.
WHTerpmpoBaHne OpO6HO-pauUmoHanbHbIX
yHKUMA.

5. MIHTerpmnpoBaHmne nppaumoHanbHbiX QYHKLWNA.
WHTerpmpoBaHne TPUTOHOMETPUYECKMX
OYHKLUNA.

6. OnpegeneHHbIn nHTerpan. eomeTpmnyeckmn
CMbICI U CBOWCTBa. Teopema O CpeaHeM u ee
reoMeTpUYeCKUin CMbICHI.

7. MWHTerpan C nNepemMeHHbIM  BEepXHUM
npegernom. OcHoBHas dopmyna
WHTerpanbHoro ncumncreHus. 3ameHa
nepemMeHHONW B OMNPedeneHHOM  MHTerparne.
WHTerpmpoBaHne no 4yactam B onpeferieHHOM
WHTEerparne.

8. BbluucneHne nnowagen nnockux uryp un
ONWHBL Oyrn niocKom KPUBOW C MNOMOLLbIO
onpegeneHHoro WHTEerpana. Bbluncnexune
obbemoB Ten BpaweHus. HecobcTBeHHbIE
WHTErpanbl.

12

AnemeHTbl TOKI

9. KomnnekcHble Ynucna, 4eNCTBUA Had HUMW.

(N

OndbdbepeHumanbHble
ypaBHeHus

10. OunddepeHumnanbHblie ypaBHeHUS.
OcHoBHble  noHATUS.  OuddepeHunanbHble
ypaBHeHus nepBoro nopsigka.
OundbdbepeHumnansHble  ypaBHeHUst  NepBOro
nopsigka ¢ pasferneHHbIMU 1 pasgensowmMmncs
nepemMeHHbIMMN.

OpHopoaHble ypaBHEHUS NEPBOTO Nopsigka.

11. JlMHenHble ypaBHEHWs U  YypaBHEHUS
BbepHynnu. OuddepeHumnancHble  ypaBHEHMUS
BTOpPOro nopsgka. OuddepeHumanbHble
ypaBHEHUS BTOPOro nopsigka, Adomnyckawlime
MOHWXXEHME NOpsiAaKa.

12. JlunenHble guddepeHumanbHble ypaBHEHWS
BTOporo nopsgka. Onpegenutens BpoHckoro.
Ctpyktypa obuiero pelleHus OOHOPOOHOro
NuHenHoro anddepeHLmManbHOro ypaBHeHNUS.
13. HeoaHopoaHble NVHeNHbIe
anddepeHymnansHble ypaBHEHUS.

CTtpykTypa obuero pelweHus. Meton Bapuauun
NMPOU3BOJIbHbIX MOCTOSHHbIX.

14. HeogHopoaHbie JINHENHbIe
onddepeHumanbHble YypaBHEHUS 2-r0 nopsiaka
C MOCTOSIHHbIMM KO3(bMUMEHTAMM U NpaBomn
YacTbio CrneumansHOro Buaa.

15. CuctemMbl 06bIKHOBEHHBIX AnddepeHumnans-
HbIX YPaBHEHUA C MOCTOSHHLIMU KO3 PULIMEH-
Tamn. PeweHne cuctembl  OOLIKHOBEHHbIX
andcepeHumnanbHbIX YpaBHEHUN.

12

Pagbi

16. Yucnoeble psabl. Heobxogumoe ycrosue
cxogumocTu. NpusHakm cxoanmocTu

17.  3HakonepemeHHble  psgbl.  Teopema
JleibHuua. AbconoTHas M ycrnoBHasi
CXOANMOCTb. @PyHKUMOHAnNbHbIE  psabl.
CreneHHble psgbl, Teopema Abens. Paguyc wm




WHTepBan cXoAMMOCTW CTENEHHbIX PAAOB.
18. PasnoxeHne PyHKUMI B CTENEHHble psagbl.
[MpumeHeHue psgoB B NPUBAMKEHHbIX

BbIHUCITEHNAX.

3 cemecTp
10 | Teopus BeposiTHocten u | 1. KombGuHaTopmka. OCHOBHblE MOHATUSA TEOPUM
MaTemaTtumyeckasd CTaTUCTU- | BEPOSITHOCTEN, crny4yanHble cobbITHSA.

Ka

BepostHocTb. YacTtota cobbiTviA.  Anrebpa
CcOoObITUI.

2.TeopeMbl  CHOXEHUA N YMHOXEHUS
BEPOATHOCTEN. YcnosHas BEPOATHOCTb.
dopmyna NomnHOM BEPOSAITHOCTH.

3. ®opmyna nonHon BepoATHOCTU. dopmyna
baneca. [loBTOpHble  ucCMbITaHus, dopmyna
BepHynnu.  JlokanbHas U1 mHTerpanbHas
TeopeMbl Jlannaca.

4 [InckpeTHble cry4vanHble BENWYMHbI, 3aKOH
pacnpegeneHus BEpPOSATHOCTEN Cny4YamHon
BEMWYMHBI. UucroBble  xapaKTepUCTUKM
OVNCKPETHBIX CryYanHbIX BENTUYMH.

5. BakoH Oonbwwnx 4ncen. HepaBeHCTBO
YebbiweBa. Teopema bepHynnw.

6. HenpepbiBHble CcryvaliHble  BENUYMHBI.
YUuncnosble XapaKTEPUCTUKN  HENPEPbIBHbIX
CInyYanHbIX BENTMYNH.

7.3akOH  paBHOMEPHOro  pacnpegeneHus
BeposTHocTen. HopmanbHoe pacnpegeneHue.
HopmanbHas kpuBas.

8. PacnpepneneHus, cBa3aHHbIE C HOPMarbHbIM.
lMokasaTenbHOe pacnpegeneHvne, ero YNCNoBble
XapaktepucTuku. OyHKUUSA HagEeXHOCTU.

9. Bapgaya MaTemMaTM4eCcKoM CTaATUCTUKW.
BbibopouHbii  MeTon.  Bbibopka.  MonuroH,
rmcrorpamma.

10.CTatnctnyeckme  OUEHKM  MapaMeTpoB
pacrnpegeneHus. To4yeyHble OLIEHKW.
[eHepanbHas w©  BblBOpOYHas cpeaHss.
"eHepanbHas u BbIBOpoYHasa avcnepcus.

11. TouyHOCTb W HAOEXHOCTb  OLEHOK.
WHTepBanbHbIe OLLeHKMN. SMmnupunyeckue
MOMEHTbI.

12. MeTtog MomeHTOB. MeTton Haubonbluero
npaesgononobus.

13. CraTtuctudeckass runotesa. Kputuyeckas
obnacTtb. [MpoBepka CTaTUCTUYECKUX TMNOTES.
14. OnemeHTbl Teopun koppenaumn. OyHKUMS
perpeccuu " ypaBHEHNe perpeccum.
BoibopoyHoe  ypaBHeHME  NpsSMOM  FIMHWUK
perpeccumn no HeCrpynnMpoBaHHbLIM AaHHbIM.

15. BbibopoyHoe ypaBHEeHWe NpsSMON NUHUK
perpeccun nNo  CrpynnMpOBaHHbIM  AAHHbLIM.

KoadhdbuumneHT koppensaummn.
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5.2.2 [IpakTHYeCKHE 3aHATHS

Ne
n/n

HanmeHoBaHue pasgena
OUCUMNIINHDI

TemaTtuka npakTU4Yecknux 3aHATUN

TpyaoeMKoCTb,
yac

1 cemectp

JlnHerHas anrebpa

1. OnpegenvTenun BTOPOro U TpeTbero Mnopsa-
KOB.

2. Cnctembl NMHENHbIX ypaBHeHwun. [NpaBuno
Kpamepa.

3. MaTtpuubl. Jlencteusa Hag maTpuLamu.

8




4. PelleHne cnctem MaTpudHbIM Cnocobom.

BekTopHas anrebpa

5. Bektopbl. [lencTBna Hag BeKTOpamu.
6. CkansipHoe npousBegeHne BEKTOPOB, MX
CBOWCTBA U MPUNOXEHUS.

7. BekTopHOEe Mpou3BedeHWE  BEKTOPOB, 6
CcBOWCTBa W npunoxeHusi. CMmellaHHOe Mpous-
BeJleHMEe BEKTOPOB, CBOMCTBA U NPUMOXEHMS.
AHanutnyeckasa reomeTpus 8. [llpsmas Ha nnockoctu: C  YrnoBbiM
KO3h(pULIMEHTOM, Yepes TOUKY C
3afaHHbIM HanpaBfieHMeM, 4Yepes3 [OBE TOYKW.
MapanneneHble N NepneHanKyNspHble NpsMbIe,
yron mexgy OByMmsi npambiMu. PacctosHue ot
TOYKM 00 NPSIMOMN.
9.3agauu Ha npsamyto.
10. KpuBble 2-ro nopsigka: OKPYXHOCTb CO 12
CMELLIEHHbIM LIEHTPOM, 3Mnunc.
11. Kpueble 2-ro nopsgka: runepbona wu
acuMmnToThl, Napabona.
12. TMnockocTe B npoctpaHcTBe. [lpamas B
npoCTpaHcTBe.
13. lNpsaAmaga NnocKoCTb B MPOCTPaHCTBE.
OudbpepeHumnansHoe uncudnc- | 14. BeluncneHue npeaenoB yHKUUA.
nexve 15. 3amevaTenbHble Npeaensl.
16 HenpepbIlBHOCTb (hyHKUMN.
17. MpaBuna anddepeHUMpoBaHms.
OudbdepeHumpoBaHme yHKLNNA.
18. OnddpepeHumpoBaHme OYHKLUNA.
lMpounssoaHble BbICLLUMX NOPSAKOB. 19
19. [NpounsBogHble  OYHKUMA,  3afaHHbIX
napaMmeTpuyecKkn, HESIBHO.
20. KoHTponbHas paboTa.
21. Mpasuno Jlonutana Haubonbwee n Hau-
MeHbLLee 3HayeHUst PYHKUUN Ha OTpe3Ke.
22.06wee uccnegoBaHue dyHKUUKN 1 NOo-
CTpOeHMWE rpadomka.
2 cemecTp
OndbdepeHumanbHoe umcunc- | 1. PYHKLMKN HECKOMBKMX nepeMeHHbiX. Obnactb
neHve yHKUUM Heckonbkux | onpegenenus. Mpegen.
nepemMeHHbIX 2. YacTHble nponsBogHble (PYHKLMIA HECKOMbKMX
nepemMeHHbIX. 6
3. Okctpemym YHKUMM OBYX MNEPEMEHHbIX.
lMpousBoaHas no HanpasneHuo. 'pagneHT.
WHTerpanbHoe  ncuucnenue | 4. HenocpeacTBeHHOE NHTErpUpoOBaHUue. 24

YHKUNN OOHOW NepeMeHHOW

5. BHeceHve nog 3Hak guddepeHunana,
WHTErpMpoBaHne 3aMeHON NepeMeHHOM

6. NHTerpupoBaHue BblpaXXeHU copepXKalumx
KBagpaTHbIA TpexyneH. NHTerpupoBaHme no
YyacTam.

7. WHTerpupoBaHume OpoBHO-paLMOHaNbHbIX
OYHKLUNA.

8. WuterpupoBaHve OpoBHO-paumOHanbHbIX
dyHKUMN. VHTerpvpoBaHue vppaumoHanbHbIX
dyHKUMA.

9.  WuTerpupoBaHve  TPUTOHOMETPUYECKMX
dyHKUMA.

10. WHTerpmpoBaHue  TPUrOHOMETPUYECKUX
dyHKUUA.

11. KoHTponbHas paboTa.

12. BbluucneHve onpegeneHHbIX WHTerparos.
WHTerpmpoBaHne Mo Yactsm.

13. 3ameHa nepemeHHON B onpeaeneHHOM
nHTEerparne.




14. Bbluucnenve nnowagen. BbluucneHne
00bemoB Ten BpaLleHus.

15. Bbluncnexve gnuHbl gyrn. HecobctBeHHbIe
NHTEerpansl.

AnemeHTbl TOKI

16. KomnnekcHble Yncna, AeNCTBUSA HaZ, HUMMN.

(N

OundbdepeHumnanbHble ypaBHe-

HUA

17. [OuddpepeHumansHble ypaBHeHust  1-ro
nopsifka C pasgensiowuMnucs NepeMeHHbIMU.
OpHopoaHble andpepeHumnanbHble
ypaBHeHus 1-ro nopsigka.

18. JInHenHblEe onddepeHumanbHble
ypaBHEHUS 1-ro nopsigka. YpaBHeHus
BepHynnu.

19. [OuddepeHumanbHble ypaBHEHUS  2-TO
nopsigaka, JOMyCKatoLmMe NOHWKEHWE nopsaka
20. OpaHopoaHbie ondpdepeHumanbHble
ypaBHeHnsa 2-ro nopsigka. Metop Bapuaumm
NPOW3BOSIbHON NOCTOSAHHOM.

21. Pelwienne HEOAHOPOAOHbIX
anddepeHumanbHbiX  ypaBHEHUN 2-ro
nopsifika co creumanbHOW NpaBouv YacTblo.

22. PelweHne HeoaHopoaHbIX AanddepeHun-
anbHbIX yYpaBHEHWI  2-ro Mopsigka co crneum-
anbHOW NpaBoK YacTbio

23. KoHTponbHas pabora.

24. PelueHne cucteM nuHenHbIx gnddepeHumn-
anbHbIX YPaBHEHUN C MOCTOSAHHbIMM  KO3h K-
UMeHTamu.

16

Pagbi

25. Yucnosble pagbl. WNccnepoBaHune
CXOANMOCTMW. [ocTtaTo4Hble Npu3HaKu
CXOAMMOCTM YNCIIOBbIX PSOOB.

26. 3Hakouyepegylowmecs psagel.  Teopema
Jlenbrnua. Ab6contoTHas " ycrnosHas
cxogumocTb.  CTeneHHble psabl. WHTepsan
CXOOUMOCTMW.

27. PasnoxeHue PYHKUNIA B psgbl.
MpunoxeHne  psiAOB K MPUBNMKEHHBIM
BbIYMCNEHUSAM.

3 cemecTp

10

Teopuss  BeposATHOCTEN
mMaTemaTtumyeckasa ctaTucTuka

n

1. KombnHaTtopuka. BbluncneHne BeposTHOCTU
CcoObITUIA.
2. BblumcneHne BEpOSATHOCTM COObLITUNA.

3. TeopeMbl CROXeHUS U  YMHOXEHUS
BEPOATHOCTEN. YCNoBHas BEPOATHOCTb.

4. ®opmyna nonHou BeposTHocTM. Popmyna
baneca.

5. ToBTopHbIE ucnbeltanus,  dopmyna
BepHynnu. JlokanbHas ©  uWHTerpanbHas
TeopeMsl Jlannaca.

6. KoHTponbHas paboTa.

7. [vckpeTHble crydvarHble  BeNWYMHBbI,
YucrnoBble xapakTepuUcTUKK.

8. HenpepbiBHbIE CcryvanHble  BEMWYMHLI.
YucrnoBble xapaKTepuUCTUKW.

9. 3akoHbl pacnpedeneHvs  criyvanHbIX
BennuuH. PaBHOMepHOe  pacnpepge-reHuve.
HopmanbHoe pacnpegeneHue.

10. lMNMokasaTenbHoe pacnpegeneHune, PyHKuMA
HaOEeXHOCTW.

11.KoHTponbHas paboTa. BbiOopoyHbI MeTog,.
Beibopka. MonuroH, ructorpamma.

12. To4eyHble OLIEHKU. [eHepanbHas u
BbIGOpOYHas cpegHsisi.  eHepanbHasi U

30




BbIOOpOYHasa gucnepcus.

13. lHTepBanbHbIe OLEHKN.

14. lNpoBepka CTaTUCTUYECKUX TMNOTES.
15. Bbibopo4yHOe ypaBHEHME perpeccuu.

5.2.3 JlabopaTopHbIn NPaKTUKyM

He npegycmoTtpeH

5.2.4 CamocToaTenbHas pabota obyyatowmxcs (CPO)

Ne
n/n

HanmeHoBaHue pasgena auc-
UNMINNHbI

Bug CPO

TpyaoeMKoCTb,

vac

JInHenHas anrebpa

MpopaboTka maTepmanoB No KOHCMNEKTY
nexkummn

MpopaboTka maTepmanos No y4eOHUKy
BbinonHeHue pacyetoB ans 03

12

BekTopHas anrebpa

MpopaboTka MaTepuanos Mo KOHCNEKTY
nekuunmn

MpopaboTka maTepmarnoB No y4ebHuKy
BbinonHeHne pacyeTtoB ana 03

13

AHanutnyeckasi reomMeTpud

lMpopaboTka maTepmarnoB No KOHCMNEKTY
nekuun

MpopaboTka maTepmanoB no y4ebHuKy
BbinonHeHne pacdeTtos gna 3

WIW[IO|IN|IN[N

-
o

17

OnddepeHumansHoe
HVe

ncymcne-

MpopaboTka maTepuanoB MO KOHCNEKTY
nekuun

MpopaboTka maTepmanoB Nno y4ebHuKy
[NogroToBka K ayauUTOPHOM KOHTPOSBHOM
paboTte

o |~

N
w

27

OuddepeHumnansHoe  ncdncne-
HMEe YHKUMN HECKONbKUX ne-
peMeHHbIX

lMpopaboTka maTepmanoB No KOHCMNEKTY
nekuumn

MpopaboTka maTepmanos nNo y4ebHuKy
BbinonHeHue pacyetoB ans 03

WHTerpansHoe ncuncrieHne
YHKUNM OOHOW NepeMeHHOW

MpopaboTka maTepmanoB NO KOHCMNEKTY
nexkummn

MpopaboTka maTepmanos Mo y4eOHUKy
MoaroToBka K ayaAMTOPHOW KOHTPOMNBHOM
paboTte

BbinonHeHne pacyeTtoB ana 03

22

AnemeHTbl TOKI

MpopaboTka maTepuanoB MO KOHCNEKTY
nekuun
[MpopaboTka maTepranoB No y4ebHuKyY

OnddepeHumanbHble ypaBHEHNSA

MpopaboTka maTepnanoB MO KOHCNEKTY
nekuun

MpopaboTka maTtepmanos no y4ebHuKy
MoaroToBka K ayaAUTOPHON KOHTPOMbHOM
paboTte

16

Pagbl

MpopaboTka maTepmanoB No KOHCMNEKTY
nexkummn
MpopaboTka MaTepmanos No y4ebHuKY

Al | lOINDN|~|O|IN|RRIO|W|~|N|O

10

Teopus BEpOATHOCTEN N MaTema-
Tn4yeckasi ctaTtnucTumka

MpopaboTka MaTepmanos Mo KOHCNEKTY
nexkummn

MpopaboTka maTepnanos Mo y4eOHUKy
MoaroToBka K ayaAMTOPHOW KOHTPOMNBHOM
paboTte

N
(&)

—_—
~

48
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cobue / T'. H. bBepmaH. - CI16.: NMpodeccus, 2003. - 432 c.

4. N'mypmaH, B. E. Teopusa BepoaTHOCTEN N MaTemMaTu4eckast ctatuctmka [TekcT]: y4yeb. no-
cobue / B. E. N'mypmaH. - M. : Bbicw. wk., 2007. — 479 c.

5. 'mypmaH, B. E. PykoBOACTBO K peLueHuo 3aay No Teopum BEPOATHOCTEN N MaTemaTuye-
CKOM cTatucTuke [TekcT]: yuebHoe nocobue / B. E. TMmypmaH . - M. : Bbicw. obpasoBaHue,
2007. — 404 c.

6. NlyHry, K.H. Bbicluas matematuka: pyKOBOACTBO K peLleHu0 3agday [ONEeKTPOHHbIN pe-
cypc]: y4ebHoe nocobue. Y. 1 / K. H. Jlynry, E.B. MakapoB. - M.: ®uamatnur, 2013. —
2016 c.

https://biblioclub.ru/index.php?page=book&id=275606
7. Makapos E.B.Bbicluas matemaTtumka: pyKoBOACTBO K peLleHunto 3agady : ydebHoe nocobue.
- M.: ®usmaTnut - Y. 2.,2009
https://biblioclub.ru/index.php?page=book&id=82250

8. YepHeHko, B.[l. Bbiclwiag matemaTtvka B npuMmepax u 3agadax [ONeKTPOHHbIN pecypc):
y4yebHoe nocobue: B3 1. Tom 1/ B. [I. YepHeHko. - CI16: MNMonutexHuka, 2011. — 709 c.

https://biblioclub.ru/index.php?page=book&id=129578

9. YepHeHko, B.[l. Bbicliag matemaTtnka B nNpumepax U 3agadvax [ONeKTpOoHHbIN pecypc):
yyebHoe nocobue: B3 1. Tom 2/ B. [. YepHeHko. - CIN6: MNMonutexHuka, 2011. — 568 c.

https://biblioclub.ru/index.php?page=book&id=129579

10. YepHeHko, B.[l. Beiclwias matemaTtvka B npumepax M 3agadax [OneKTpoHHbIN pecypc]:
y4yebHoe nocobue: B3 1. Tom 3/ B. [1. YepHeHko. - CI16: MNMonutexHuka, 2011. — 507 c.

https://biblioclub.ru/index.php?page=book&id=129581

11. Konemaes, B.A.Teopusi BEPOATHOCTEN U MaTeMaTU4eckas CTaTUCTMKA : y4ebHUK. - M.:
KOHntn-Jana,2015. — 352 c.

https://biblioclub.ru/index.php?page=book&id=436721
12.WankmH, A.C. 3agaum c pelleHnamm no BbiCLEN MaTeMaTuke, TEOpUM BEPOSATHOCTEN,
MaTeMaTM4YecKon CcTaTUCTUKe , MaTeMaTMyecKoMy MporpaMMupoBaHuio: yyebHoe no-
cobue. - M. : N3pgaTenbcko-ToproBasa kopnopauus «[awkoB n K°», 2020. — 432 c.
https://biblioclub.ru/index.php?page=book&id=573151

6.3 MNepeyeHb y4yeGHO-MeTOAMYECKOro obecnevyeHUs ANsi CaMOCTOATENbHOW pa-
60TblI o6y4arowmxcs


./%20https://biblioclub.ru/index.php%3Fpage=book&id=573151
./%20https://biblioclub.ru/index.php%3Fpage=book&id=573151
./%20https://biblioclub.ru/index.php%3Fpage=book&id=436721
./%20https://biblioclub.ru/index.php%3Fpage=book&id=129581
./%20https://biblioclub.ru/index.php%3Fpage=book&id=129579
./%20https://biblioclub.ru/index.php%3Fpage=book&id=129578
./%20https://biblioclub.ru/index.php%3Fpage=book&id=82250
https://biblioclub.ru/index.php?page=book&id=275606
https://biblioclub.ru/index.php?page=book&id=573173
https://biblioclub.ru/index.php?page=book&id=114423
https://e.lanbook.com/book/61356

1. YepHeHko, B.[. Bbicluas matemaTuka B npumepax M 3agadax [ONeKTpOHHbIA pecypc):
yyebHoe nocobue: B 3 1. Tom 1/ B. [J. YepHeHko. - CI6: MNMonutexHuka, 2011. — 709 c.
https://biblioclub.ru/index.php?page=book&id=129578
2. YepHeHko, B.[l. Beicluas matemaTtvka B npumepax M 3agadax [OneKTpoHHbIN pecypc]:
y4yebHoe nocobue: B3 1. Tom 2/ B. [l. YepHeHko. - CI16: MNMonutexHuka, 2011. — 568 c.
https://biblioclub.ru/index.php?page=book&id=129579
3. YepHeHko, B.[. Bbiclwasa matemaTuka B npumepax v 3agadax [OneKTpOHHbIA pecypc):
yyebHoe nocobue: B3 1. Tom 3/ B. [J. YepHeHko. - Cl6: MNMonutexHuka, 2011. — 507 c.
https://biblioclub.ru/index.php?page=book&id=129581

6.4 MNepeyeHb pecypcoB MH(OPMALMOHHO-TENIEKOMMYHUKALUOHHOWN ceTu «UHTep-
HeT», Heo6XOAUMBIX ANSi OCBOEHUSA AUCLIMMIIUHDI

HavnmeHoBaHue pecypca cetn «MHTepHET» OneKTPOHHbLIN agpec pecypca
«Poccuiickoe obpasoBaHuey - dheaepanbHblii nopTan http://www.edu.ru/index.php
Hay4yHas anekTpoHHasi 6ubnmoTeka http://www.elibrary.ru/defaulttx.asp?
depepanbHasa  yHMBepcuTeTCKass KOMMbikoTepHas ceTb | http://www.runnet.ru/

Poccun

MHdopmaumoHHaa cuctema «EguHoe okHO poctyna K | http://www.window.edu.ru/
obpasoBaTtenbHbIM pecypcam»

OnekTpoHHas bubnuoteka BIYUT http://biblos.vsuet.ru/megapro/web
Cant MuHucTepcTBa Hayku 1 Bbicllero obpasosaHusa PO http://minobrnauki.gow.ru
MopTan oTKpbITOro on-line o6pasoBaHust http://npoed.ru

MHdopMaLMOHHO-KOMMYHUKaALMOHHBIE  TexHornorum B | hitp://www.ict.edu.ru/
obpasoBaHuu. Cuctema pegepanbHbix obpasoBaTenbHbIX
nopTanos

AnekTpoHHasa obpasoBaTtenbHas cpega ®rE0Y BO «BI'Y- | http://education.vsuet.ru
nT

6.5 MeTognyeckue ykasaHusa Ans o0y4yarLWmMXcsa No 0OCBOEHUIO AUCLUMNIIUHDI
MeTogunyeckme ykasaHusa ansa obyyarowmxcst N0 OCBOEHUIO ANCUMNNNH (Moaynen) B ®r-
BEOY BO BI'YUT [OnekTpoHHbIM pecypc]: mMeTogudeckne ykasaHus Ana  obydaromxcs Ha
BCEX YPOBHSAX Bbicwero obpasosanHna / M. M. Oanbinue, P. H. MNMnoTtHukosa; BIYUT, YyebHo-
mMeToanveckoe yrnpasneHue. - BopoHex : BI'YUT, 2015. — Pexum goctyna:
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813. - 3arn. ¢ akpaHa.

6.6 lNepe4vyeHb MHMDOPMALMOHHbLIX TEXHONOINMNU, UCNONb3yeMbIX MpPU ocyllecTBIe-
HMKM oOpa3oBaTenbHOro npouecca Mo AUCLUUNIIUHE, BKIOYas nepevyeHb NporpaMmMHOro
obecneyeHnsa U UHHOPMALMOHHBLIX CMPaBOYHbIX CUCTEM

HMcnonbayemble Buabl MIHPOPMALMOHHBLIX TEXHOMOMNIA:

- «3NEeKTPOHHas»: MNepcoHasibHbIA KOMMNbIOTEP M WUH(OPMAaLMOHHO-MOUCKOBbLIE (cnpa-
BOYHO-NPaBOBbIE) CUCTEMBI;

- «KOMMbIOTEPHASA» TEXHOMOMMSA: NEepcoHanbHbIA KOMMbIOTEP C NPOrpamMMHbIMU NPOAYK-

Tamu pasHoro HasHadyeHus (OC Windows; MSOffice);
- «CCTCBAaA»: JIOKAaJIbHAA CCTh YHUBCPCUTCTA U riaobanpHast ceTh Internet.

MporpaMmbl JInueH3MK, peKBU3NTLI NOATBEPXKAALLIEr0 JOKYMEHTA

Microsoft Open License Microsoft WindowsXP
Microsoft WindowsXP Academic OPEN No Level #44822753 ot 17.11.2008
http://eopen.microsoft.com

Microsoft Open License

Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 Li-
(64 - bit) cense No Level#61280574 ot 06.12.2012 .

http://eopen.microsoft.com

Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
Microsoft Office 2007 17.11.2008
http://eopen.microsoft.com



http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813
./%20https://biblioclub.ru/index.php%3Fpage=book&id=129581
./%20https://biblioclub.ru/index.php%3Fpage=book&id=129579
./%20https://biblioclub.ru/index.php%3Fpage=book&id=129578

Microsoft Office 2010 Russian Academic OPEN 1 License No Level
#47881748 ot 24.12.2010 r. http://eopen.microsoft.com

Microsoft Office 2010

(6ecnnatHoe IM0O)

AdobeReaderXI https://acrobat.adobe.com/ru/ru/acrobat/pdf- reader/volumedistribution.htm

7 MaTtepmanbHO-TeXHU4YecKoe obecnevyeHne QUCLUNITUHDI
Heobxoanmbin ana peanu3aumm obpasoBaTenbHOW nporpamMMbl NepeyYeHb MaTepu-
anbHO-TEXHMYeckoro obecnevyeHns BKNOYaeT:

- NeKumoHHble ayauTopun (06opyaoBaHHbIE BUAEONPOEKLUMOHHBIM 0bopyaoBaHMEM AN
npeseHTaummn; cpeacTBamMmmn 3ByKOBOCMPOM3BEAEHNS; IKPAHOM; NMeEIOLLNE BbIXOA B IHTEPHET);

- NOMeLLEeHNsT AN NpOBeAeHUs1 CEMUHAPCKMX, NTabopaTOPHbIX U NPAKTUYECKUX 3aHATUN
(obopynoBaHHble yyebHon mebenbio);

- bnbnuoTteky (Mmetowyto paboyne mecta Anst CTyOEeHTOB, OCHALLEHHbIE KOMMbOTEPaAMM C
AOCTYyNnoMm Kk 6a3am gaHHbIX U IHTepHeT);

- KOMMbOTEPHbIE KIacChl.

O6ecneyeHHOCTb npouecca 0b6y4YeHUs TEXHUYECKUMWN CPEeACTBaMU MOJTHOCTbID COOTBET-
cteyeT TpeboBaHnsm ®IrOC no HanpaBneHuto NoaroToBkn. MatepuanbHO-TexHU4Yeckan Gasa
npuBegeHa B INMLEH3MOHHbBIX (hopmMax M pacnorniokeHa BO BHYTPEHHen ceTu no agpecy http://
education.vsuet.ru.

AyanTtopun onsa npoBeAeHUst NEKLMOHHbIX 3aHATUM, TEKYLLLErO KOHTPOMS U MPOMEXYTOY-
HOW aTTecTaunu:

Komnnekt wmebenu pns y4debHoro | Microsoft Windows 8.1,
npouecca — 80 wr.

MepeHocHon npoekTop Acer.
Ayamo-Bu3ayanbHasi cucTeMa Iekum-
OHHbIX ayanMTopun (MynbTUMEONAHbLIV
npoektop EpsonEB-X18, HacTeHHbIN

akpaH ScreenMedia)

YyebHasa ayautopus Ne
401 pgns  npoBendeHusi
TNEKUMOHHbIX  3aHATUN,
TEKYLLEero KOHTpons wu
NMPOMEXYTOYHOW aT-
TecTtauum

Microsoft Office 2007 Standart,

Microsoft Office 2007 Russian Aca-

demic OPEN No Level #44822753 ot

17.11.2008
http://eopen.microsoft.com

YyebHasa aygutopus. Ne | Komnnekt mebenn pns  ydebHoro | AnbT O6pasoBanue 8.2 + LibreOffice

332 pana npoefeHus | npouecca — 30 wT., 5.2, JluueHsna Ne AAA.0217.00 c
NEKUMOHHbIX  3aHATMR, | Paboumne ctaHumm 12 wr (IntelCorei3- | 21.12.2017 r. no «beccpo4HO»
TeKywero KoHTponsa u | 540)

NPOMEXYTOYHOWN ar-

TecTauum

AyauTtopus Ans camocTosiTenbHOM paboTbl 0By4aloLWwmxcsl, KypcoBOro U AUMIOMHOrO
NPOEKTUPOBAHUS

YyebHasa aygutopus Ne 337
Onsi camocToaTenbHoW paboTbl
obyvatowmxcsl, KypcoBoro u
OVMIOMHOrO NPOEKTUPOBaHUS

Komnnekt mebenn ons y4eb6-
Horo npouecca — 12 wr.,
Paboune craHuum 11
(Intel Core 2 DuoE7300)

wT

Microsoft Windows 7 Microsoft Open
License Microsoft Windows Profes-
sional 7 Russian Upgrade Academic
OPEN 1 License No Level#47881748
o1 24.12.2010r.
http://eopen.microsoft.com,

Microsoft Visual Studio 2010 Cy6nu-
LeH3noHHbIN goroeop Ne 42082/VRN3
Ot 21 aBsrycta 2013 r. Ha npaBo wuc-
nonb3oBaHune nporpaMmsl
DreamSparkElectronicSoftwareDeliver;

Microsoft Office 2007  Standard
Microsoft Open License Microsoft Of-
fice 2007 Russian Academic OPEN No



http://eopen.microsoft.com/
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volumedistribution.htm
http://eopen.microsoft.com/

Level #44822753 ot
http://eopen.microsoft.com

17.11.2008

ﬂ,OI’IOJ’IHI/ITeJ'IbHO CaMOCTOoATESIbHaA pa60Ta o6yt-|a+ou1,|/|xc;| MOXET OCYLLECTBIIATLCA
npun ncnosib3oBaHUN:

YutanbHble 3anbl
onbnnoTeku.

KomnbloTepbl co cBOGOAHBIM [0-
CTynom B ceTb VIHTEpPHET 1 QNeKTpoH-
HbIMU GUGNNOTEYHBIMU U MHGOPMALU-
OHHO CMpPaBOYHbIMW CUCTEMAMMU.

Microsoft Office Professional Plus 2010
Microsoft Open License Microsoft Office
Professional Plus 2010

Russian Academic OPEN 1 License No
Level #48516271 o117.05.2011 r.
http://eooen.microsoft.com

Microsoft Office 2007 Standart,
Microsoft Open License

Microsoft Office 2007 Russian Aca-
demic OPEN No Level #44822753 ot
17.11.2008 http://eopen.microsoft.com

Microsoft Windows XP,

Microsoft Open License Academic
OPEN No Level #44822753 ot
17.11.2008 http://eopen.microsoft.com.

Adobe Reader Xl, (6ecnnatHoe 10)
httos://acrobat.adobe.com/ru/ru/
acrobat/odfreader/volume-distribu-
tion.html

[MomeLweHre ansa xpaHeHUs 1 NpounakTU4ecKkoro
obcnyxusaHua yyebHoro obopyaoBaHus

Ayautopusa Ne 448 gonsa xpaHe-
HMS 1 npodunakTuyeckoro ob-
cnyxvBaHns yyebHoro obopy-

noBaHUA

Komnnekt mebenu ansa yyeb-
Horo npouecca — 6 wr.
Paboune ctaHuuu: Intel Core
i7- 8700 - 1 wr; Intel Core i3-
540 - 4 wr.

Microsoft Windows 10 Microsoft Open License

Microsoft Windows Professional 10 Russian Up-
grade Academic OPEN 1 License No
Level#47881748 ot  24.12.2010r.  http://
eopen.microsoft.comMicrosoftVisualStudio 2010
CybnuueHanoHHbi gorosop Ne 42082/VRN3 Ot
21 asrycta 2013 r. Ha npaBoO WMCMNONb3OBaHWE
nporpammbl DreamSparkElectronicSoftwareDe-
liver,;

Microsoft Office 2007 Standar Microsoft Open
License Microsoft Office 2007 Russian Aca-
demic OPEN No Level #44822753 ot
17.11.2008http://eopen.microsoft.com

8 OueHoYHble mMaTepuanbl Ansa npome)KyTquon aTtTectaumun o6ytwrou.mxcn no

ancuuninuHe

8.1 OueHouHble maTepuansl (OM) ons AMCUMNNUHLI BKNOYaoT B cebsi:

- NepeyYeHb KOMMNEeTEHLMI C YKa3aHNeM 3TanoB UX POPMUPOBAHMS B NPOLECCE OCBOEHNS
obpasoBaTenbHOWN NporpamMmsl;

- OnucaHue nokasaTternen 1 KpUTepues OLEHNBAHNA KOMMETEHLUMA Ha PasfiMyHbIX aTanax
nx doOpMUPOBaHMS, ONUCaAHME LKan OLEHNBaHUS;

- TUMOBbLIE KOHTPOJSIbHbIE 3a4aHuUs UM WHble MaTepuanbl, HeobxoauMble OMA OLEHKM
3HaAHWN, YMEHWI, HaBbIKOB M (MNK) ONbiTa AEATENbHOCTU, XapakTepuayoLmnx atansl dopMmnpo-
BaHNSA KOMMNETEHLMI B NPOLIECCE OCBOEHUS 0Opa3oBaTenbHOM NporpamMmsil;



http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eooen.microsoft.com/

- MeToguyeckme maTtepuvansl, onpeaensowue npouenypbl OLEHMBaAHUS 3HAHUA, YMEHWUHN,
HaBbIKOB W (MNN) oOnbiTa OEATENbHOCTU, XapakTepuaylwmx aTanbl PopMUPOBAHUA KOMME-
TEeHUUN.

8.2 [Insa kaxgoro pesynbrtata oby4yeHnsa No OMCUUNIIMHE OMNpeaensoTcsa nokasartenu u
Kputepun oueHnBaHns cooOpMmMpPOBaAHHOCTM KOMMNETEHUNIN Ha Pas3fnYHbIX 3Tanax nx gopmMumpo-
BaHWS, LWKanbl U Npoueaypbl OLEeHMBaHUA.

OM npeactaBnslOTCA OTAENbHbIM  KOMMSIEKTOM M BXOAAT B CcCOCTaB pabouen

nporpamMmmbl AUCLUNSIUHDI.
OueHo4Hble MaTepuansl dopmupytotca B cootBetcTBun ¢ 1 BIYUT «lMonoxeHne 06

OLEHOYHbIX MaTepunanax».

[oKyMeHT cocTaBneH B cooTBeTcTBMM ¢ TpeboBaHuamn ®IrOC BO no HanpaBneHuto
18.03.02 «3Hepro- n pecypcocbeperaroLine NpoLUecchbl B XMMUYECKON TEXHOIONN, HePTEXU-
MUU N BUOTEXHONOTUNY




OLIEEHOYHBbIE MATEPUAIbI
AndA NPOMEXYTOYHOU ATTECTALIUUK

no gucuunnuHe

MaTeMaTuKa




1 IepeueHp KOMIETEHIMI C YKa3aHWEM ITANoOB MX (opMupoBaHus

Ne Koa CopepxaHue B pesynbtate nsyydeHus y4ebHOM ANCUNNNNHGI
n/n | komne- KOMMeTeHUnmn 00Oy4aloLWMNCA OOITKEH:
TeHuUnn (peayanaT ocBoOe- 3HaTb YMETb BJ1ageTb
HUS)
1 OlK-2 | cnocobHocTblo Uc- | MeToabl NMMHEMHON W | UCMOMb30BaTb anna- | HaBblkaMu  pelule-
nonb3oBaTh OCHOB- | BEKTOpHOM anrebpsbl, | paT MMHENHOW U BEK- | HUSI 3afad JIMHEN-
Hble 3aKOHbI | @HanuTuyeckow TOpPHOW ante6pb|, HOW W BEKTOPHOW
€CTECTBEHHOHAYYHbIX reoMeTpun, MeTodbl | aHaNUTUYECKOMN anre0pbl, _ aHa-
[VICUMNAVH B Npocbec- MaTeMaTUyecKoro reoMeTpun, npume- | JINTUYECKOn
. aHanusa n mojenu- | HATb MeTodbl | reoMeTpuun, anna-
CMOHanbHON AEATEIb- poBaHUA, TeopeTnye- | MaTemMaTn4ecKoro patom andpde-
HoCTW, MPUMEHATL | cyoro 1 akcnepuMeH- | aHanu3a U MOAEnW- | PeHLManbHOro W
METOAbl MaTeMaTu4e- | ranbHoro  Mccnedo- | poBaHWUsl, TEOpPeTU- | MHTerpanbHOro
CKOro aHanusa N | BaHus, MeToAbl | YEeCKOoro 7] 3KC- | UCUYUCIEHUS, Ha-
MoOennpoBaHUA, TEO- | pelleHnd andcpe- | nepumMeHTanbHOro BblkaMW peLueHus
pPeTU4EeCcCKoro Wn SKC- | PeHUManbHbIX uccnegosaHusa K | avdpdepeHumans-
nepuMeHTasnbHOro uc- ypaBHEHNN NepBOro | peweHn npuknag- | HbiX ypaBHEHUN
cnefoBaHust M BTOpPOro nopsgka, | HblX 3ajad, uccrie- | nepBoro M BTO-
psgbl M UX  CXO- | AoBaTb dyHKUMK, | poro nopsiaka, me-
OVUMOCTb, pasnoxe- | CTPOUTb UX rpadomkn, | Togamu Teopum
HWe 3NeMeHTapHbIX | pewaTtb andge- | BEpoATHOCTEN U
dyHKUMA B pAaq, | peHumanbHble MaTtemaTU4eckon
OCHOBHble  TMOHATUA | YpPaBHEHUS, UWCCne- | CTaTUCTUKK,
Teopum BEpPOSITHO- | JoBaTh  psgbl  Ha | CMOCOOHOCTLIO UC-
CcTen M maremaTtude- | CXOAMMOCTb, oue- | nonb3oBaTtb
ckon CTaTUCTUKK, | HUBATb NapamMeTpbl | OCHOBHbIE 3aKOHbI
OCHOBHbIE 3aKoHbI | pacnpegeneHnii, Ha- | eCTeCTBEHHOHayu-
eCcTeCcTBEeHHOoHayuy- XOAUTb  YpaBHEHUSA | HbIX OUCUMNNUH B
HbIX OUCLUMNNUH perpeccun, wucnonb- | NpodeccmoHanb-
30BaThb OCHOBHbIE | HOM  gesATerbHO-
3aKOHbl €eCTeCTBEH- | CTU
HOHay4YHbIX avc-
uMnaMH B npodec-
CUOHanbHOMN nes-
TEJIbHOCTU
2 MNacnopTt hoHAa OLEHOYHbIX CPeACTB MO AUCUUNIINHE
Ne Pasnenbl NHpeke OueHoyHble cpefcTBa TexHonorusi/npoueaypa oue-
n/n | QUCUMMNNUHBI |  KOHTPONUPY- HauMeHoBaHWe NeNe 3agaHuit HMBaHMs (cnocob KOHTPOIS)
eMoli komne-
TeHuun (unm
€€ vyacTn)
1 Bonpocsl k 9k3ameHy 45-47 cobecegoBaHue
JInHenHasn OrK -2 Tecmosbie 3a0aHusi 1-3 6raHo4YHOE TeCTMPOBaHME
anrebpa HomawHee 3adaHue 40 npoBepka npernogasaTtenem
Kelic-3adaHue 32 npoBepKa npenogasaTtenem
2 Bonpocsl k 3k3ameHy 48-52 cobecenoBaHve
BekTopHas Tecmosbie 3adaHusi 4-6 6raHo4yHOe TecTMpOoBaHWe
anrebpa LHomawHee 3adaHue 41 npoBepKa npenogasarenem
Kelic-3adaHue 33 npoBepKa npenogasartenem
3 Bonipocbl k a3k3ameHy 53-60 cobecenoBaHue
Axanutide- Tecmosble 3a0aHus 7-9 6GraHo4YHOE TECTMPOBAHMWE
ckas
HomawHee 3adaHue 42 npoBepkKa npenogasartenem
reomeTpusi -
Ketic-3adaHue 34 npoBepka npenogasartenem
4 | Ondde- Bonpocs! k 3k3ameHy 61-87 cobecefosaHue
peHuunarb- Tecmosble 3adaHus 10-12 ©6naHoYHOEe TECTMPOBaHNe
Hoe ucunc- KoHmponbHasi paboma 29 npoBepka npenogasaTenem
nexve Kelic-3adaHue 35 npoBepka npenogasaTenem
5 | Oudbdpe- Bonipoce! k 3a4emy 88-97 cobecegoBaHve
peHumnanb- Tecmosbie 3a0aHusi 13-15 OnaHoYHOEe TECTMPOBaHNE
HO€e ncyunc- HomawHee 3adaHue 43 npoBepka npenogasaTenem




Kelic-3adaHue 36 npoBepka npenogasartenem
neHve
dOYHKLMM
Bonpocsi k 3a4emy 98-117 cobecepoBaHve
WHTerpane-
HOE VCUMC- Tecmosenble 3adaHus 16-9 6naHo4Hoe TecTpoBaHne
neHve KonmponbHas paboma 30 npoBepKa npenogasaTtenem
bYHKLMM Of- LomawHee 3adaHue 44 npoBepka npenogasaTenem
HOW ne- Kelic-3adaHue 37 npoBepKa npenogasarenem
peMeHHoN
AnemeHTbl Bonipoce! k 3a4emy 118, 119 cobecefoBaHue
TOKIM Tecmosbie 3a0aHusi 20, 21 ©OnaHoYHOEe TECTMPOBaHNE
Oudpbde- Bonpocsi k 3a4emy 120-137 cobeceqoBaHune
peHuunans- Tecmosbie 3adaHusi 22-25 6naHo4yHOe TecTMpoBaHue
Hble ypaBHe- KonmponbHas paboma 31 npoBepKa npenogasartenem
HUS Kelic-3adaHue 38 npoBepka npenogasaTenem
9 Bonpocsl k 3a4emy 138-143 cobecegoBaHve
Pagbl Tecmosbie 3a0aHusi 26-28 6naHo4yHoe TecTMpoBaHue
Kelic-3adaHue 39 npoBepka npenogasartenem

3 OueHOYHbIe mMaTtepuanbl anA npomemyTquoﬁ aTTectauunn.

TunoBble KOHTPOJIbHbIE 3aAaHUA UNN UHbIe MaTepuanbl,
HeobGxoauMbIe ANA OLEHKU 3HaHUW, YMEeHUN, HaBbLIKOB U (UNK)
onbiTa AeATesNIbHOCTU, XapaKTepu3yrLwWux 3tanbl
chopmMupoBaHUA KOMNETEHLUN B NpoLecce 0CBOEHUSA
oGpa3oBaTesibHOW NporpamMmbl
WcnbiTaHne npomexyToYHOM aTtTecTaumm obyyatolerocs no AUCUUNIMHE Mpo-
BOOMTCA B bopme 3K3amMeHa (3adeTa), npegycmaTpuvBaeT BO3MOXHOCTb Mocneny-
towlero cobecegoBaHus.
Kaxxabih bunet BkrntoyaeT B cebs 1- 4 KOHTPONbHbBIX BONPOCOB (3aday), N3 HUX:
- 1-3 KOHTPOMbHbLIX BONPOCOB HAa NPOBEPKY 3HAHWN;
- 1-2 3ad0ayu Ha NPOBEPKY YMEHNN N HABbLIKOB.

3.1 Tecmbi (mecmoesie 3ad0aHusi)

Ne 3a- TecToBOE 3apaHne C BapMaHTamn OTBETOB U NpaBUIibHbIMW OTBETaMM
JaHus
1 1 -3 0
Onpepenutens matpuupl A=| 2 5 0| paseH...
-1 1 4
1) 52 2)-10 3)0 4) 44.
2 12 4 8
OaHbl maTpuubl A= , B= . MaTtpuua A-B pasHa:
35 312
—3 —6 —3—6 98 6 12
1) 2) 3) 4)
0 7 O 3 05 o 8
3 x+2y=2,
Mpwn peleHnn cnuctemsl no npasuny Kpamepa:
3x-4y=7




2 2 7 I 2
1) A= , A 1= > A2 = >
3 4 3 4 2 7
1 2 2 2 1 2
N A A
1 2 2 1 2
3) A= 5 A 1= 5 Az = >
3 4 7 4 3 7
1 2 2 1 2
4) A= A = LA, = .
3 4 3 4 3 7
B CkansipHoe Npon3sefeHne BEeKTOPoB G W j,, ecnnd = { 3;5;8} b =|-1;2;0} pasHo:
1) 2 2)-7 3)8 4)7
5 Oavbl Bektopbl d ={2;57) n b =|1;2;4| . KoopauHaTbl BEKTOPHOTO NPOM3BeaEHNs
7i=gdxb PaBHbI
1) (6; -1; -1) 2)(2;-4;5) 3)(6,2;1) 4) (3; 8; 6)
6 CwmewwanHoe npousseaenme sektopos d = (1;—2;0), h =(1;0;2), ¢ =(=2:4;0)
paBHo:
1) 5 2)0 3) -4 4) -6
7 YrnoBoit koadpduumeHT npsimoit 6x +2y —5 = 0 pasen:
1) -6 2) -3 3)3 4)6
8 BbiBpaTh ypaBHEHVE OKPYXXHOCTM, MPEACTaBNEHHON Ha PUCYHKE:
y o
I\II
21717 o |
1 \\\H__ 4 x /
1) x> +y°=9; 2) (x-4) +(y-2)"=9;
3)(x+4)2+(y+2)2:9; 4)(x+4)2—(y+2)2=9.
9 YpaBHeHUe NocKoCTU, Npoxogsien yepes Touky Mo (2; 1; -1) n umetroen Hopmarns-
HbI BekTop N/ ={1; -2; 3}, umeeT Bua:
1N2x+y+z+1=0 2) x-2y+3z+3=0
3)x-2y+3z+1=0 4)3x+y+z =0
10 ~ sin® x
lim——
Mpegen ¢ X paBeH:
)2 20 31 #H8

11

YKaxute npaBunbHbli BapuaHT: «[pegen oTHOWEHUA npupaLleHns dyHKLUNKN K Npu-
paLleHunio apryMeHTa, Koraa npvpalleHve apryMeHTa CTPEMUTCS K HyMo, Ha3biBaeTcH

1) acumnToTom
2) HeonpedeneHHbIM MHTerpanom

3) npon3BoaHON OT AAHHOW PYHKLMU




4) onpegeneHHbIM NHTEerpanom

12 MponssogHas dyHkumMmM ¥ = V4 - x paBHa:

! X !

X
y = Y =—F , .
1)y’:x+«/4—x2 2) 4-x° 3) 2V4 - x* 4P;:am$n2x

3.1.2 UWlugpp u HaumeHosaHue komnemeHyuu OlK-2 cnocobeH ncrnonb3oBaTtb
mMaTemaTtuyeckme, pusmyeckme, PUsMKo-XMMmnyeckne, XMMmnyeckne Metoabl Ang petle-
HWSA 3ag4a4 NpodeccnoHanbHoOM A4eaTensLHOCTH

Ne 3a- TecTtoBoe 3ajaHune C BapunaHTamMm OTBETOB U NpaBuUiibHbIMA OTBETaAMU
JaHus
13 YacTtHas npousBoaHas PyHKUMM z = Sx°y — »° + 7 N0 nepeMeHHom (y) npu x =1,y =0
paBHa:
1) 0 6) 2 3)4 45
14 522 yz
YacTtHas npoussogHasi >~ OYHKUMM z = — paBHa:
oy X
2 2 2y 1
N—— 22— 3)—=5 4 —;
X X X X
15 KoopanHaThl Touek BO3MOXHOO 3KCTpeMyMa PyHKLUMM z = y° + 2xy — 6 paBHbI:
1)(3.0) 2)(1,00mn(0,1) 3)(1,1) 4)(1,0)
16 dx
HeonpeaeneHHbIn uHterpan ~ 3X + 3 paseH
5 | 5x+3
+ —In|5Sx+3|+C 51n|5x+3|+C Sarctg +C
1) S5x+3 2) 5 3) 4)
17 T
OnpeaeneHHbI NHTErpan _fcos(Zx)dx paBeH
/4
1) -1/2 2) 0 3) 1 4) 2
18 Mnowaab obnact , orpaHUYEHHON NMMHUSMKU v = 2X, Vv =X, x =1 paBHa
1)1/3 2) 1/2 3) 2/3 4)1
19 O6bem Tena, NONy4YeHHbI NPy BpaLleHun BOKpyr ocu OX dourypbl, OrpaHUY4EeHHOW NNHK-
amn v =A/x, y=x paBeH
1) n/12 2) /8 3) n/7 4) 1t/6
20 PelleHVsIMUN ypaBHEHUSS  x” +2x + 2 = 0 SBMSAOTCS:
1) z, =1%i 2) z,, =—1=%i 3) zi, =—1+i 4) z,, =2%i
21 PesynbTaT npon3BeaeHnsa OByX KOMMEKCHbIX uncen (2—i) n (2 +i) paeeH
1)3 2) 5 4) 4 +i 4)4-i
22 O6Lee pelueHne amddepeHUMansHOro ypaBHeHus vy’ = e¢* +1 numeert sua
1) vV’ =2e"+2x+C  2)y'=e¢"+x+C 3)y ' =2¢"+x+C 4) y =" +2x+C
23 O6Lee pelueHne amddepeHUmansHOro ypasHeHns v = —1/x° nmeet Bug
1) Cx+x+C, 2) C,/x+C, 3) Cx+C, +Inx 4) Cx+x” +C,
24 O6wee pelueHne auddepeHumansHoro ypasHerus V' +2)'+y =0 umeet Bug
1) Ce " +C,xe” 2) Ce" +Cye™ 3) Ce"+C,e” 4) Ce +C,
25 YacTHoe pelueHue Y., MIMHENHOro HeogHOPOAHOro AMdddepeHLManbHOro ypaBsHeHUs




V' +4y'+5y =sinx cnepyeT uckaTb B Buae
1 ) Vor = Aefz,“ sin x 2) Vo = Asinx + Bcosx
3) ¥, =(Asinx+ Bcosx)x  4) y, =(Asinx+ Bcosx)e "

26 Cpeou npuBeOeHHbIX pSOOB CXoOaTCs

39> 2) > ! ) > 4) S+

2
n=1 n +2 n=1

27 Cpeou npuBeOeHHbIX pSOOB pacxoaaTcs
o0 ” n o0 Y [=e _1 n o0 . 3}1
NI YEy e g > EY o3>0

n
2
n=l1 n=1 n + 1 n=1 n n=1 n

28 PasnoxeHne dyHKkuun y = e * B psg MaknopeHa umeet Bug

2 3 2 3
X X X

X
2 3 3 4
3)1+x+x—+x—+... D1+ + Xy
21 ! 2 3

3.2 KoHTponbHasa paboTa

Howmep 3a- TekcT 3agaHunsd
AaHuns

29 1. Haintn npomssogHyto »'(x) dyHkummn »(x), 3agaHHOM napamMeTpuyeckm ¢ noMo-
b0 ypaBHEHUI:

J e — <N EErE

| 4 = arcsin = S-
HanTtu nponsBogHble yHKUUN:
2. y:m%3f+w 3. y=x% 4, y:,%?x 5. y=ctg’x-arccos(e")
2/)(

Howmep 3a- TekcT 3apaHus
AaHuns

30 Bbluncnutb HeonpeaesieHHble NHTerparibl

1_j dx 2 Ile—dx 3. [ x7vax 4. ng In xdx
et

xIn’ x N

I x> +2x+21 " 6 J dx
(x+D(x—4)(x+5) W+

31 Hawntn obLiee pelieHne anddepeHumanbHbiX ypaBHEHUI

r_ X y
1_si112xdy—?:yc:osxa’xzo 2.y [J/] X

o1 1
Tty " r " i
3_y xy xcosix 4 V' =Yewgx g y'+2y +y=x+1

3.3 Kenc- 3apgaHusa
3adaHue: [JaTb pa3BepHyTble OTBEThI HA CreayloLne CUTyaLMOHHbIE 3adaHnNs

Howmep 3a- TekcTt 3agaHus
JaHus
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Mop3apava 1

MpegnpuaTtue, cneunanmanpyoLeecs Ha NPoOn3BOACTBE BEPXHEN 0OeXabl,
AN NPpOM3BOACTBA NMaLlen 1 KypTOK MCMOMb3YET Cbipbe ABYX TUNOB: A1 1 A..
Hopwmbl pacxoga kaxgoro U3 HUX Ha NPOU3BOACTBO €ANHULILI MPOAYKLMM KaX-
aoro Buaa n obbem pacxoda 3a 1 aeHb 3agaHbl Tabnuuen:

HopMel pacxona Celped BuI ceIpba
Ha CAHHHIY NPOAYKIHH, [— 4
YCII. el. : 5
TTnamu 2 3
KypTrH 5 2
Pacxon celpeg Ha 1 geHE. | 900 800
VCIL. e]l.

[MycTb exxeaHeBHbI 06bEM BbINyCKa NnaLlen n KYpTOK COCTaBMSET X1 U X2 CO-
OTBETCTBEHHO, TOraa MaremaTudeckas Moesib ANa HaXOXOeHUs exeaHEBHO-
ro BblMyCKa KaXxgoro Buaa BepxHen oaexabl MOXeT UMETb BUA ...

BapuaHTbl oTBETOB

5.‘{1 +2x2 =800 le -|—5x2 =800
o) 2x1+3x2=900 o) 3x1+2x2:90[}

21.'1 +5I2 =900 53:'1 + 23:2 =900
9 31’1 + 2.1:2 =800 9 Exl +3x2 =800

Mop3apava 2

YcTaHoBUTE COOTBETCTBUE mMexay BMaom nsgernna n exeagHeBHbIM obbemom

€ro BblInyckKa.
1. ExxeaHeBHbI 06bEeM BbinNycka nnawen.
2. ExxegHeBHbIN 06bEM BbIMycka KYpTOK

BapMaHTbl OTBeTOB

[ o [ 200 [ lso [J300 [ 150

Noasapgaua 3

CTouMOCTb eguHM1LbI ChIpbs KaXA0ro Tuna 3agaHa matpuuen-ctpokon B =(20
25). CTOMMOCTb Cbipbsi, 3aTPa4eHHOro Ha NPOU3BOLCTBO KYPTOK, COCTaBUT
11000 egmHuUL.

33 [aHbl koopauHaTbl BepwinH nupamuabl ABCO  A(5,-1,3), B(-1,5,3), C(3,5,-
1),
D(-2,-7,-5). Hantn BbicoTy nupamuabl, ucnonedysi opmyny » :%SH .

34 - .ox y—1 z+1
Hantn Touky nepeceyeHuns npssMon ST N NIOCKOCTU, NpOoXoas-
wen vyepes To4km A(1,3,8), B(0,4,7), C(10,5,3).

35 O6bEM npoayKuum U, Bbinyckaemon pabovmm B TedeHne paboyero gHs,




- 5 15 .
BblpaxxaeTcs pyHKUnen u(t) =—gt3 +712 +100z+50, roe t — Bpem4, 4; NpUYEM

1</<8 . Bbluncnntb NponsBoanTESNbHOCTL Tpyaa. BelumcnuTb nponssoauTens-
HOCTb TpyAda Yepes 1 4 nocrne Hayana u 3a 1 4 4o OKoH4YaHusA paboyero gHs. B
Kakoe Bpemsi Npon3BogMTENbHOCTb TpyAda MakcumarbHa?

3adaHue: [JaTb pa3BepHyTble OTBETHI HA CrieayrLmMe CUTyaLMOHHbIE 3adaHuns

Howmep 3a- TekcT 3apaHus
AaHuns

36 OOLme n3gepxkn NPon3BOACTBa 3afaHbl PyHKLUNEN
U =0,5x>+0,6xy+0,4y> —700x —596y+ 2000, rge X U y — COOTBETCTBEHHO
konuyectso ToBapoB A 1 B. Ckonbko eanHuy, ToBapa A 1 B HyxHO npon3sBe-
CTW, YTOObI N30EPXKN Ha UX N3roToBrieHne 6biNn MUHUMANbHLIMN?

37 o .2
Bbluncnute nHTErpan J'gdx )

X
38 B ropoge ¢ HaceneHuem 4000 4en. pacnpocTpaHeHue anMaeMnmn nogvnHaeT-
d

CH ypaBHEHUIO 7); =0,001y(4000—y), rge y —4ucno 3abonesLInx B MOMEHT
BpemeHu t. Yepes kakoe Bpemsi 3aboneeT 90 % HaceneHus, ecnu B Havarnb-
HbI MOMEHT 6oneno 2 % HaceneHna?

39 C noMoLLbO pa3noXeHus NoabIHTErpanbHON PYyHKUMN B pAL, BbIMUCNTDL C

sin x

dx

1
ToyHOCTbIO 0,001 nHTerpan I
0

3.4. JlomawHee 3agaHue

Howmep 3a- TekcT 3apaHus
JaHus
40 3agaHue 1. BolumcnuTb onpegenntens
3agaHue 2. [MponssecTn 4eNCTBUA Hag MaTpuLamu.
= m g U | — = L]
2AB_C’rﬂe ,/1:| = = 1 |, — — - — = ‘?.]’
S| = o S | = T
L — = T
T = — L ] = | .
= — 1 =
3agaHve 3. PelunTb cuCTEMY NUHENHBLIX YpaBHEHUI
1) c nomowbto Nnpasuna Kpamepa, 2) cpegcreamu MaTpuUYHOro ncyucne-
HUS.
41 1. daHbl KoopanHaThl BepwnH nupammnasl ABCD

A(5,-1,3), B(-1,5,3), C(3,5,-1), D(-2,-7,-5). HanTtu: 1) yron mexay pebpamu

AB n AC; 2) nnowagp rpadm ABC; 3)ob6bem nupammngpl.

2. NaHbi Bektopa @ =4 pP- G v b= p+24 . WN3BectHo |~|=3, |Z|=3,

p,4q)=150°.
Hautv: 1)| @ - &

,2) | axs |,
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1. AaHbl KoopanHaTbl BepLlnH TpeyronsHuka ABC

A(3,6), B(11,10), C(9,6). HanTtu: 1) ypaBHeHne meananbl AD 1 ee anuvHy; 2)
ypaBHeHue BbicoTbl AE 1 ee anuHy: 3) yron mexay MeaMaHon u BbICOTOMN.

Cpoenatb yepTex.
2. [laHbl kKoopauHaThl BepnH nupammasl ABCD

A(5,-1,3), B(-1,5,3), C(3,5,-1), O(-2,-7,-5). HawnTtu: 1) ypaBHeHune rpaHu
ABC; 2) yron mexay pebpom AD u rpaHbto ABC; 3) ypaBHEHME BbICOThI,
onyweHHon n3 Toukn D Ha rpaHb ABC; 4) Touky nepeceyeHns BbICOThI C

rPaHbO U OJIMHY BbICOThI.

3. HanucaTtb KaHOHWYecKoe ypaBHeHWe dNnnurca, ecrnv OH NPOXOoAuT Yepes
Toukn M(2; 3) u N(4; 0). Hantun ero akcueHTpucuteT. Caenatb YepTex.

Howmep 3a- TekcT 3agaHus
JaHus
43 1. HanTu yacTHble Npon3BoaHbIE BTOPOro nopsaka QyHkumm =z = f(x, ).
_XxX—Y
X + v
2. BbluncnuTb rpagveHT nonsa z=x" —2xy+3y—1 B Touke M (1;2] .
3. HaitTv npousBoaHyto dyHKUMM z = x° —3x’y +3xy° +1 B Touke M (1;1) B
HanpaBneHnn a7, ,rae M A:1) | M, (2;3).
4. Hantn akcTpeMyMm pyHKUMM z = x” +0.5xy +0.5y° +2x+4y + 2.
44 1 . Belumcnutb nnowaab ourypbl, orpaHUYEHHON JIMHUSIMUA:

a) v =2vJx, y=+/x, x=4. b) x=5cosz, y=4sint.
2. BblMucnuTb ONVHY Oy KPUBOW:

a) »* =x' ot To4km A(0,0) oo Toukm B(4,8) b) r=cosg.
3.Bbluncnutb 06beM Tena, Nosly4eHHOro BpalleHnem urypeil,
OrPaHUYEHHON NUHUAMK y =2x — x>, » =0, BOKpyr ocn OX .

4. BblumcnnTb HECOBCTBEHHLIN MHTErpan unm gokasatb ero pacxoguMocCTb:

3.5 Ok3ameH (3aueT)

Bonpochkl onsa ak3ameHa, 3ayeTta




Homep
Bonpoca

TekcT BOnpoca




1 cemecTp

45 Onpegenutenu 2-ro n 3-ro nopsgkos. CBOMUCTBa onpegenurenen.

46 Matpuubl. encteua Hag matpuuamn. ObpaTHasa maTpuua.

47 PelwweHne cuctembl 3-x NMHENHbIX anrebpanyecknx ypaBHEHUA NO npasuny
Kpamepa n MaTtpuyHbiM METOOOM.

48 Bektopbl. JlMHenHble onepauun Hag BekTopamu. CBOWCTBA  JIMHEWHbIX
onepauun.

49 basuc. PasnoxeHune Bektopa no 6asucy. [lekaptoBa cuctema koopamHart.

50 CkansipHoe npousBeaeHne BektopoB. CBoncTBa. BblumcneHue.

51 BekTopHoe nponsBegeHne aByx BekTtopoB. CBoncTBa. BbluncneHue.

52 CwmelwlaHHOe npousBedeHe Tpex BEKTOPOB. BeluncneHue.

53 [MpocTenwmne 3agaym aHanMTUYECKON reoMeTpumn Ha NIIOCKOCTU. YpaBHeEHMEe
NIMHWM Ha NIIOCKOCTW. Y paBHEHMSI NPSIMON HA NAIOCKOCTM.

54 Yron wmexagy npaAMbIMKM Ha MAOCKOCTU. YCroBue napannenibHOCTNn W
nepneHanKynsapHoOCTU. PaccTosiHMe TOYKM 40 NPSIMOW.

55 dnnunc.

56 'mnepbona.

57 Mapabona.

58 YpaBHeHus nnockocTu. B3auMHoe pacnonoxeHne [OBYX MIOCKOCTEMN.
PaccTtosHMe TO4YkM OO  NSIOCKOCTM.

59 YpaBHeHUss npsiMmon B NpocTpaHcTBe. BsavmHOe pacnonoxeHwe OBYX
NpsiMbIX B MPOCTPaHCTBE.

60 B3anmHoe pacnonoxeHme npsiMon 1 NioCKOCTH.

61 ®PyHKumsa. Cnocobbl 3agaHus. CrnoxHasa pyHKUms.

62 Mpeaen dyHkuMn. OQHOCTOPOHHWE Npeaensi.

63 Mpegen yHKUMM NPU X—»00, X — + 0, X —> - co. TEOpPEMbI O Npeaenax.

64 1-n 3ameydaTenbHbIN Npegen.

65 2-1 3aMevaTtenbHbI Npegen.

66 BeckoHeYyHo manble M 6eCKOHEYHO BonbluMe PYHKLMK.

67 CpaBHeHue 6eCKOHEeYHO ManblX.

68 HenpepblBHOCTb PyHKUUN.

69 Touykun paspbiBa PyHKUMK. KyCOYHO-HENPepbIBHbIE OYHKLUMN.

70 MpomnssogHas dyHKUMK. [eomeTpuyeckun cmbicn. JleBas wn npasas
Npon3Bo4HbIE.

71 CBs3b gndpepeHUMPyEMOCTM U HENPEPLIBHOCTU AOYHKLMMN.

72 AnddepeHuman yHKUMK.

73 OcHoBHble NpaBuna anddepeHUMpoBaHUS.

74 MpounsBogHble pyHKUMN y =C, y =sin X,y =cos X, y =tg x, y =ctg x, y =10ga

X.

75 Ob6paTtHasa dyHkums. NponssogHaa obpaTHON OYHKLMN.

76 MpomnsBogHble YHKUMI ¥ = @%, y = arcsinx, y =arccosx, y = arctgx, y =
arcctgx.

7 MpomnsBogHas cnoxHou  pyHKuuuK. Jlorapudpmuyeckas npomnsBoaHas.
[MpounsBogHasa pyHKkuMM y = x* (ae R).

78 [MpounsBoaHble U aAndpdepeHumanbl BbICLUMX MOPALKOB.

79 [MpomnsBogHasa pyHKUMW, 3a4aHHON NapamMeTpPUYECKn N HESIBHO.

80 Teopembl Ponns n JNlarpaHxa.

81 Teopembl Ponns n Kown.

82 0 )
HeonpepeneHHoctn Buga o n — . [llpasuno Jlonutana. PackpbiTve

HeonpegeneHHocten snaga 0-, o -, 0% o, 1~
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MuorouneH Tewnnopa. Teopema Teunopa.

84 dopmyna MaknopeHa. Pa3snoxeHne QyHKUMN y = €*, y = sin X, y = COS X No
dopmyne MaknopeHa.

85 [Mpr3HaK MOHOTOHHOCTW (PYHKLMIA. DKCTpEMYMbI pyHKUMN. Heobxoaumoe un
J0CTaToOYHOE YCNOBUA 3KCTpPEMYMA.

86 NHTepBanb! BbINYKNOCTK (BOrHYTOCTM) oyHKLMK. Todka nepernba.
Heobxoaumoe 1 JoCcTaToyHOE yCroBuMs TOYKKM nepermnba.

87 AcumnToTbl rpadmka yHKUMK. Cxema uccrnenoBaHna MyHKLMN.

Howmep TekcT BOMpoca
Bornpoca
2 ceMecTp

88 PyHKLMA HECKONbKMX NepeMeHHbIX. f[eomeTpuyeckoe nsobpaxeHne pyHKUnm
ABYX NepeMeHHbIX. JINHUM N NOBEPXHOCTU YPOBHS.

89 [Mpeaen n HenpepbIBHOCTb OYHKUUKN OBYX MEPEMEHHbIX.

90 YacTHoe n nonHoe npupawieHne yHKunn. YactHble Npom3BoaHble OyHKLUK
ABYX NepemeHHbIX. [MpaBuro BblMMCNEHNS MPOU3BOAHDIX.

91 OundbdepeHumpyeMocTb (PyHKLUMM ABYX NEPEMEHHbIX.

92 OndpdepeHuman dyHKUMM ABYX NEPEMEHHbIX.

93 MponssogHas CrioxkHOW pyHKUuuK. MIHBapnaHTHOCTL hopMbl aguddepeHunana
YHKUMKN OBYX NEPEMEHHbIX.

94 YacTHble npou3BogHble M auddepeHumansl BbICLUMX MNOPALAKOB (OYHKLMM
HECKOJIbKMX MEPEMEHHbIX.

95 OKCTpeMyM  (pyHKUMM  OBYX nepemeHHbIX. Heobxogmumoe  ycrosue
9KCTpeEMyMA..

96 [Mpon3BogHasa No HanpaBneHUIo.

97 ‘pagueHT dyHKumnn. CBOMCTBA rpagneHTa

98 lMepBoobpasHas dyHKUMWU. HeonpeaeneHHbI nHTerpann.

99 CsoWcTBa HeonpegeneHHoro uHterpana. Tabnuua uHterpanos. [Npasuna
WMHTErpPUPOBaHUS.

100 MeTog 3ameHbl MNEPEeMEHHOM W  WHTErpMpoBaHMe Mo 4acTsMm B
HeonpeaeneHHOM UHTerpane.

101 NHTerpnpoBaHne BblpaXXeHUN, cogepkallimx KBaapaTHbIN TPEXYSIEH.

102 NHTerpupoBaHme paumoHanbHbIX PYHKLNNA.

103 PasnoxeHne gpobu Ha npoctenwmne. VHTerpupoBaHve uvppauyoHanbHbIX
BbIpaXXEHUN.

104 NHTerpupoBaHne TPUroHOMEeTPUYECKNX BbipaXKEHUN.

105 OnpepeneHne onpefeneHHoro nHTerpana.

106 Heobxognumoe wn [OCTAaTOMHOE YCMOBWE WHTErpUPYEMOCTU  (PYHKLMN.
NHTerpupoBaHme HenpepbIBHbIX M HEKOTOPbIX Pa3pbiBHbIX (OYHKLIMNA.

107 CBolicTBa onpeaeneHHoro NHTerpana.

108 OueHkn nHTerpanoB. Teopema 0 cpegHeM.

109 WHTerpan ¢ nepemeHHbIM BepxHUM npegenom. dopmyna HbloTOHa-

JNlenbHuua.

110

3ameHa nepemeHHoﬁ B onpegerieHHoM WuHTerpane. MHTGFpI/IpOBaHI/Ie no
4acCT4dM B onpepgesieHHoOM UHTerparne.

111

BbluncneHvne nnowaan niockon urypsbl.

112

lMnowagb KpUBOMHENHOIO CEKTOpA.

113

Ob6bem Tena BpaleHus.

114

[nvHa ayrv nnockon KpuBoW.




115

PaboTa nepemMeHHON Cunbi.

116

HecobCTBEHHBIV MHTErpan NepBoro poaa

117

HecobCTBEHHbIV MHTErpan BTOPOro poja.

118

CDOprI KOMMJ1EKCHOIro 4ncna.

119

[lencteunsa Hag KOMMNIEKCHbIMM YMCNaMMU.

120 MoHsaTMe auddepeHumansbHOro ypasHeHus. OudpdepeHunansHoe
ypaBHeHue nepBoro nopsaka. 3agada Kowww.

121 Obwee 1 YacTHoe pelleHnsa anddepeHumansHoe ypaBHEHNSI NEPBOro
nopsiaka.

122 OundbdepeHumanbHOe ypaBHEHUE C pa3aensaoLNMUCa NEPEMEHHBLIMN.

123 OpHopoadHoe ypaBHEHME.

124 JlnHenHoe audpdpepeHuManbHoe ypaBHEHME NepBOro nopsigka. YpaBHeHue
BepHynnu. Metoa bepHynnu.

125 OnddepeHumansHoe ypaBHEHME B NONHbIX AuddepeHunanax.

126 OnddepeHumanbHble ypaBHEHUsT BTOPOro nopsigka (onpegenexHve, 3agada
Kowmn, obuiee 1 YyacTHOe peLUeHns).

127 AndpdepeHumanbHble ypaBHEHMS BbICLLUMX NOPSIAKOB.

128 OndpdbepeHumanbHble  ypaBHEHMS  BTOPOro  nopsigka,  gonyckawolime
MOHMXEHNE nopsaka.

129 JInHenHble gnddepeHunansbHble ypaBHeHUS BToporo nopsiaka. CTpykTypa
peleHna JNMHENHbIX OAHOPOAHbLIX AnddepeHUnanbHbIX YypaBHEHNUN BTOPOro
nopsigka. JINHenHo 3aBUCUMbIE N He3aBUCKMbIE DYHKLMMW.

130 Onpepenutens BpoHckoro. CTpykTypa ob6Lwero peleHus NNHENHbIX
ogHopogHbIX AnddepeHumnanbHbIX ypaBHEHMIA BTOPOro nopsgka.

131 HaxoxgeHune obLuero peweHns no M3BeCTHOMY OAHOMY YAaCTHOMY PELLEHUIO. .

132 C1pykTypa 06Llero peweHnsa nMHEnHbIX HEOAHOPOAHBLIX AnddepeHLmanbHbIX
ypaBHEHNN BTOPOIro nopsiaka.

133 MeToa Bapuaumm NPon3BOSIbHbIX NOCTOSAHHbIX.

134 JInHenHble ogHopoaHble AanddepeHunanbHble YpaBHEHUS BTOPOro nopsiaka
C NOCTOSAHHBLIMUM KO3(hdULMEHTAMM.

135 JInHenHble HeopgHopogHble  andpdepeHumanbHble ypaBHEHUST BTOPOroO
nopsigka ¢ NOCTOSIHHbIMU KO3 pnumeHTamn. HaxoxxgeHne YacTHOro peLleHus.

136 Cuctembl 0ObIKHOBEHHbIX AndbdepeHumanbHbiXx ypaBHeHun. 3agadva Koww.
O6Lee 1 YacTHOE peLLEHMS.

137 PeweHune cnctembl 06bIKHOBEHHbIX AndhdrepeHumanbHbIX YpaBHEHUI

138 Yucnosble psagbl. Heobxoaumoe ycrnosmne cxoanmocTu. [JocTaTouHble Npu-
3HaKM CXOAMMOCTM YNCIIOBOrO psiaa.

139 3Hako4depeaytowmecs psgbl. Teopema JlenbHuua. AGcontoTHasa 1 yCrnoBHas
CXOOUMOCTb.

140 CrteneHHble pagbl. Teopema Abens. MHTepBan 1 pagnyc CXoguMOCTU CTENEH-
HOro psiga.

141 PasnoxeHune dyHKUMI B cTeneHHble pagbl. Paag Tennopa n MaknopeHa.

142 PasnoxeHune B psa MaknopeHa dyHKUMR Yy = €, y=sin X, Yy =C0S X, y = sh
X,y =chx, y=arctg x.

143 [MprnoXxeHne psgoB B NPUONMKEHHbIX BbIYUCIIEHUSX.

4. MeTogmnyeckue matepuansl,

onpeaensirowme npoueaypbl OLeHMBAHUA 3HAaHUW, YMEHUN, HAaBbLIKOB

1 (Unun) onbiTa AEATENbLHOCTH,
XapaKkTtepu3ylowmx atanbl opMUpoBaHUA KOMNETEHLUUN




Mpouenypbl OLEHMBAHUSA B XOO€ WU3yYeHUSI OUCLMNIUHBI 3HAHWUIA, YMEHUIA U Ha-
BbIKOB, XapakTepuaylLwmux atanbl popMUPOBaHUSA KOMMETEHLUUA, pPernaMeHTUpyrTCs
NOJIOXXEHUAMMN:

- [ BI'YUT 2.4.03-NonoxeHne 0 KypCoBbIX 3K3aMeHax 1 3a4eTax;
- M BIryut 4.1.02-NonoxeHne 0 penTUHIOBOM OLIEHKE TeKyLlen ycrneBaeMocTu

TecToBble 3aaaHUs

KpuTepumn n Wwkanbl OLEHKN:
- OLlEHKa «OTNIMYHO» BbICTABMSAETCA CTYAEHTY, ecnn cTyaeHT otBeTun Ha 85 -100 %
BOMPOCOB;
- OL|EHKa «XOpOoLLO», ecnu cTyaeHT otBeTun Ha 70 - 84,99 % BONpPOCOB ;
- OLleHKa «yO0BNeTBOPUTENBHOY», €Cnn CTyAeHT oTBeTun Ha 50 - 69,99 % Bonpocos;
- OLlEHKa «HeYyOOoBNEeTBOPUTENBHOY», ecrin CTyaeHT otBeTun Ha 0 - 49,99 % Bonpocos.

AyauTopHas KOHTporbHaga paboTta

Kputepun n Wwkanbl OLeHKN:

- OUEHKa «OT/IMYHO» BbICTABMSETCA CTYAEHTY, €Cnv CTyAeHT Bbibpan BEpHyHo
METOAMKY peLleHnst 3a4aun, NpuBEn BEPHbIA pacyeT;

- OLIEHKA «XOpOLUO» BbICTABMAETCHA CTYAEHTY, ECNN CTYAEHT BbiOpan BEpHy Me-
TOAVKY pelleHnst 3agadn, NpMBEN BEPHLIN pacyeT, MMEKTCA 3aMmedaHus no ogopme-
HWUIO 3agaHns, gonyctun He 6onee 1 ownbky;

- OLleHKa «yO0BMEeTBOPUTENbHO» BbICTABNAETCA CTYAEHTY, €CNK CTYAEeHT Bbibpan
BEPHYIO METOAUKY PELUEHMS 3a4a4n, OOMYyCTUI 2 OLINOKN B BbIYUCIIEHUSX;

- OLEHKa «HeyaoBMeTBOPUTESNbHO» BbICTABNAETCA CTYAEHTY, eCnn CTYAEHT Bbl-
Opan HeEBEPHYO METOAMKY peLUeHns 3agadn, gonyctun 6onee 2 owmboK B BbIYNCIEHN -
axX .

[lomawHee 3agaHne

KpuTepumn n Wkanbl OLEHKN:

- OUEHKa «OTNNYHO» BbICTABNSAETCA CTYAEHTY, eCnn CTYyOeHT BblOpan BepHYyto
METOAMKY peLleHnst 3af4aun, NpuBEN BEPHbIA pacyeT;

- OL|EHKa «XOpOLLO» BbICTABNSAETCSA CTYAEHTY, €Cnv CTyAeHT Bbibpan BepHyo Me-
TOAVKY peLlueHust 3agayvn, NPUBEN BEPHbI pacyeT, UMEeKTCA 3amevaHusi No TEeKCTY U
0POpMINEHUIO 3adaHus, AonycTun He 6onee 1 ownobKK;

- OLEHKa «y[OBMEeTBOPUTENBHO" BbICTABNAETCA CTYAEHTY, €Cnn CTYAEHT BbiGpan
BEPHYI0 METOANKY peLleHus 3agaydn, NPoBeAEeH BEepPHbI pacyeT, NpeacTaBun pellueHme
3agaud, MMeKTCs 3HaYUTENbHbIE 3aMeYyaHusl Mo TEKCTY N OPOPMIIEHUIO 3adaHns, gony-
cTun He bonee 2 oWNOOK;

- OLleHKa «HeyaoBMNeTBOPUTENBHO» BbICTABNAETCSA CTYAEHTY, €CIN CTYAEHT Bbl-
Opan HeBepHy METOAMKY PELLEHUS 3a4a4u, NPOBEAEH HEBEPHbIN pacyeT, MMelTCs
3HauyuTenbHblE 3aMeYvYaHns Mo TEKCTY U ocbopmIieHno paboTkl, gonyctun bonee 2
OLLMOOK.

OK3ameH (3a4eT)
Kputepun un wkanbl OLEHKK:

- OLlEHKa «OTNINYHOY» BbICTABMAETCS CTYAEHTY, NPOSIBUBLLEMY BCECTOPOHHUE U rNy6o-
Kue 3HaHWs NporpaMMHOro MaTepuana v LOMNOMHUTENbHON NuTepaTypbl, 06Ha-



PYXMBLLEMY TBOPYECKME CMOCOOHOCTU B NOHUMaHUN, U3NTOXEHUN U NPAKTUYECKOM UC-
nonb30BaHUN MaTepuana u cnpaBMBLUEMYCH C KeC-3aaHNEM;

- OL|eHKa «XOpPOLLO» BbICTABNAETCSA CTYAEHTY, NPOSIBUBLLEMY MOSIHOE 3HAaHNe
NporpaMMHOro maTepuana, OCBOMBLLUEMY OCHOBHYIO PEKOMEHAOBAHHYIO NUTepaTypy,
obHapyxuBLIEMY CTabUNbHBIN XapakTep 3HaHUA N YMEHNIN U CIOCOBHOMY K UX CaMo-
CTOATENbHOMY NPUMEHEHUIO U OBHOBMNEHNIO B X04€e nocrieaytoLlero obyvyeHms n npak-
TUYECKOM OeATENTbHOCTU N YaCTUYHO CripaBuBLUEMYCS C KENC-3aJaHNEM;

- OLleHKa «yA0BMETBOPUTENBHO» BbICTABNAETCA CTYAEHTY, NPOABMBLLEMY 3HAHWUA
OCHOBHOrO MporpaMMHOro matepuana B obbeme, Heo6xoanMMoM AnNs nocnenyLwero
00y4eHNa N NpeacTosLLEN NPaKTUYECKON OeATENbHOCTU, 3HAKOMOMY C OCHOBHOWN pe-
KOMEeHAOBaHHOW NUTepaTypon, OMNyCTMBLUEMY HETOYHOCTM B OTBETE Ha 3K3aMeHe, HO
obnagatoieMy Heo6XOANMMbBIMU 3HAHUSMWN N YMEHUAMM ANSA UX YCTPaHEHUS NpU KOp-
PEKTUPOBKE CO CTOPOHbI 3K3amMeHaTopa;

- OLIEHKa «3a4YTEHO» CTaBUTCS Ha 3a4€Te CTyaeHTaM Mo BblleyKa3aHHbIM KpUTEpUaM
AN OLUEHOK «OTIIMYHO», «XOPOLLO», «YAOBNETBOPUTENBLHOY;

- OLEHKWN «HEeYOO0BNETBOPUTENBHO» U «HE 3a4YTEHO» CTaBATCA CTYAEHTY, OOHa-
PYXMBLLEMY CyLLeCTBEHHbIE NPOobesibl B 3HAHUM OCHOBHOIO NPOrpamMMHOro matepuana,
AO0NyCTUBLLEMY NPUHLMNMANBbHbIE OLWMOKN NPY NPUMEHEHUN TEOPETUYECKNX 3HAHWUN,
KOTOpble He NMO3BONSAIOT eMy NPOAOIKUTL 0ByYeHe NN NPUCTYNUTL K NPaKTUYeCKOn
AearenbHocTy 6e3 4OoNOoNHMTENbHON NOArOTOBKN MO AAHHOW ANCUUNIIMHE.

Mo ntoram n3yvyeHnd gucuunniinHbl 3a cemMecCTp BbICTaBJIAETCA CpeHEB3BELLEH-
HasA OLEeHKa C y4eToM peIZTI/IHFOBOI;I CUCTEMbI OLEHNBAHUA.
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