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1. Uenu n 3apga4ym AMCLUUNIIUHDI

Llenbio ocBOEHMST AMCUMNIIMHBL SIBRSieTCS (bopMuMpoBaHME KomneTeHumn obyyatolue-
rocs B obnactn npodeccuoHanbHOM AeaTenbHOCTM U cdepe npodeccuoHanbHON aesaTenb-
HOCTU:

- 16 CTponTenbCTBO N XUNULHO-KOMMYHarbHOE X035UCTBO (B cdhepe NpoekTupoBa-
HUSA N AKCNyaTaunum o0 beKTOB TEMNNOIHEPTETUKM U TEMNOTEXHUKN);

- 20 OnekTpoaHepreTuka (B cpepe TENSTIOIHEPreTUKN U TEMNOTEXHUKN).

OucuunnuHa HanpaeneHa Ha peleHue 3agad npodpeccuoHanbHOW OeATEeNbHOCTU
cnegyoLwmnx TUMOB:

- NPON3BOACTBEHHO-TEXHONOMMYECKUNI;

- MPOEKTHO-KOHCTPYKTOPCKUM;

- OpraHn3aLMOHHO-yNpaBneHYEeCKUN;

- Hanaaou4HbIW;

- CEePBUCHO-3KCNIyaTauOHHbIN.

[Mporpamma coctaBneHa B COOTBETCTBUMM C TpeboBaHuamu PegepanbHOro rocyaap-
CTBEHHOro obpasoBaTefnibHOro CTaHaapTa BbiCLIEro obpasoBaHMs NO HamnpaBfEeHUKO MOAro-
ToBkM 13.03.01 _TennosHepretTnka U TEMOTEXHUKA .

2. NMepe4yeHb NNaHMpyeMbIX pe3ynibTaToB 060y4eHUsA, COOTHECEHHbIX C NJIaHUpPY-
eMbIMU pe3yfibTaTaMu OCBOEHUA o6pa3oBaTefibHON NPorpamMMbi

B pesynbTaTte 0CBOEHWSI OUCUMMIIMHBI B COOTBETCTBMU C NPeayCMOTPEHHbIMU KOMIe-
TEHUUSIMU OBYYaIOLLNIACS OOMMKEH:

Ne Kopg HanmeHoBaHue kKomne- Koa n HanmeHoBaHue nHankaTopa OCTUXKEHUS KoMneTeHunn
n/n Komne- TEHUMn
TEHLUN
1 OrK-2 CnocobeH npumeHaTb | O-1onk.. MNMpyMeHsieT MaTeMaTU4eckMidi annapaTt uccnenoBa-

COOTBETCTBYHOLWMIA K- | HUS DYHKLMA, NMMHENHOW, anddepeHunanbHOro U nHTerpasb-
3MKO-MaTeMaTUYECKNI HOroO McHUCReHUs, pagoB, AndydepeHumanbHbIX YpaBHEHWHN,
annapat, MeToAdbl aHa- | Teopun (YHKUMUA KOMMIIEKCHOTO MEePEeMEHHOro, YUCMEHHbIX
nmM3a n moaenvpoBaHus, | MeToaoB.

TEOpeTU4EeCKoro un 9Kc-
nepvMeHTanbHOro  uc-
cnegoBaHusa npu pelde-
HUA  npodeccnoHanb-
HbIX 3agay

Koa n HanmeHoBaHune MHOWKaTopa AOCTUXe- Pe3yanaTb| o6yquM;| (I'IOK838TeJ'II/I OLI,eHI/IBaHMﬂ)
HUA KOMMNETEHLINN

WO-1lonko [MprvmeHsieT matematnvecknn an- | 3HaeT mMeTodbl JIMHEWHOW U BEKTOPHOW anrebpbl, aHanu-
napat wuccnegoBaHus (YHKUUKN, NUHEWHOW | TMYECKON reomeTpun, MeToabl AuddepeHLmManbHOro 1 UH-
anrebpsbl, anddepeHunanbHOro U MHTerpanb- | TerpanbHOro UCYMUCNEHNs), MeToAbl pelwenns auddepeH-
HOro uMcuncneHusl, psaoB, auddepeHumane- | LmanbHbIX YPaBHEHUA NEPBOrO U BTOPOro nopsiaka, pasno-
HbIX YpaBHEHW, TEOPUN OYHKLUMA KOMMIIEKC- | XXeHne yHKUMIA B pagd, Teopum OYHKUMA KOMMSEKCHOMo
HOro NepeMeHHOro, YNCITEHHbIX METOAOB. NnepemMeHHOro, OCHOBHbIE MOHATUS TEOPUM BEPOSTHOCTEW U
MaTEMaTU4EeCKOW CTaTUCTUKM

YMeeT ucnonb3oBaTb annapart JIMHENHOW U BEKTOPHOM arn-
rebpbl, aHanNUTUYECKON reoMeTpuun, NPUMEHATb MeToabl
MaTemMaTU4eCKOro aHanusa npu pelleHur npodgeccuo-
HanbHbIX 3ajad, uccnenoBaTtb (PYHKUMU, CTPOUTb UX rpa-
dukn, pewatb auddepeHumansHble ypaBHEHUS, ccneao-
BaTb psbl HA CXOOUMOCTb, UCNONb30BaTb METOAbI UCCre-
J0BaHUsA (PYHKLMM HECKOMbKUX MEepPeMEHHbIX, OLeHMBaTb
napameTpbl pacnpegeneHuin, obpabaTeiBath 1 aHanM3npo-
BaTb pe3ynbTaTbl 3KCMEPUMEHTa C MNPUBIIEYEHNEM COOT-
BETCTBYIOLLEro PU3MKO-MaTeEMaTMYECKOro annapaTa
BrnapeeT HaBbiKaMu peLleHns 3agad NIMHENHON anrebpbl u
aHanMTUYeCKOW reoMeTpun, 3agay MaTemaTuyecKkoro aHa-




TUYECKOW CTaTUCTUKM,

cnefoBaHus  OYHKLMNA,

nmnsa, Teopun yHKUMA KOMMIIEKCHOTO MNepeMeHHOoro, Uc-
peweHna auddepeHumanbHbIX
YPaBHEHUA MEpPBOrO0 W BTOPOro Mnopsgka, pasnoXeHus
(OYHKUMIA B pag, NpUMeHeHns annapata QyHKUNA HECKONMb-
KMX MEepPeMEHHbIX, 3agay TeoOpun BEPOSITHOCTEN 1 MaTeMa-
NPYMEHEHNS MaTeMaTU4eckoro an-
napata ansg obpaboTku 1 aHanM3a pe3ynbTaToB, MNOJyYeH-
HbIX B pe3ynbTaTe 3KCnepumeHTa

3. Mecto aucuunnuHbl B cTpykTtype OOl BO

OucunnnuHa oTHocuTcs K obasatenbHon Yactn bnoka 1 OOTI. QucunnnuHa siBnsaeTcs

065a3aTenbHON K N3y4eHuto.

Vlsyqume ancunniinibl OCHOBaHO Ha 3HAHUAX, YMEHUAX N HaBblKax, NMnosiy4eHHbIX npu

n3ydeHunn gucumnnuH Anrebpa n N'eomeTpus B cpegHen LIKorne.

OvcumnnuHa sBnsSieTCcs NpenlwecTBYOLWEN O OCBOEHUst aucumnnuH: [Nponseoa-
CTBEHHas NpakTuKa, NpeaavniioMHas npakTuka.

4. O6bemM AuCUUNNMUHBbI U BUAbI Y4€OHbIX 3aHATUI

O6Lasn TpyA0EeMKOCTb AUCUMNIMHBI cocTaBnseT 11 3a4eTHbIX eAUHNLL.

Buabl yueb6HoM paboThbl Bcero ak. PacnpepeneHue TpyaoeMKOCTU NO ceMecTpam,
4. ak. \.

1 2 3
ObLwasn TpyaoeMKoCTb ANCLMNIINHBI 396 144 180 72
KoHTakTHas pabota B T.4. aygu- 204,3 78,7 94 31,6
TOPHbIE 3aHATUS:
Jlekumn 96 30 36 15
8 mom yucrie 8 opmMme rnpakmuye- - - - -
CKoU noGzomosKu
MpakTndeckue 3aHATHA (M3) 129 45 54 15
8 mom yucrie 8 opme rnpakmuye- - - - -
CKoU noG2omosKu
KoHcynbTauuu TekyLime 4,8 1,5 1,8 1,5
KoHcynbTauuu nepes 3k3ameHoM 4 2 2 -
Budbl ammecmauyuu (3a4em, 3k- 0,5 0,2 0,2 0,1
3ameH)
CamocTosiTenbHasa pabora: 124,1 31,5 52,2 40,4
MpopaboTka MaTepuanoB No nekuu- 43,6 7,5 13,2 22,9
M, y4eBHUKaM, y4ebHbIM Nocodmsm
MogrotoBka K MpPaKTUY4ECKUM 3aHs- 40,5 15 18 7.5
TMAM
lMNogroTtoBka K ayOuTOPHOM  KOH- 16 3 13 -
TponbHOW paboTe
BbinonHeHune pacdetoB gns 03 24 6 8 10
MoarotoBka K 3K3aMeHY (KOH- 67,6 33,8 33,8 -
Tpornb)

5 CopepxxaHue AUCLUNIIUHBI, CTPYKTYpPMPOBaHHOEe NO TeMaMm (pasfgenam) c yka-
3aHMeM OTBEAEeHHOro Ha HUX KONnuyecTBa akageMMYeCKUX 4acoB UM BUAOB YYeOHbIX

3aHATUN

5.1 CopepxaHue pasgenoB QUCLUNIUHDI

Ne HanmeHoBaHue pasgena
n/n OVCLUUNNINHBI

(yka3biearomcesi memMbi U Qudakmu4yeckue eOUHUUbI)

CopepxaHue pasgena

TpynoemkocTb
pasgena, ak.u.

1 | JinHenHasa anrebpa

1.

Onpenenutenu BTOPOro UM TPETbLEro MOPSAKOB.
CeoiictBa onpegenutenein. Onpegenutenun 6onee




BbICOKMX NOpPSAKOB. CUCTEMBbI NIMHENHbIX YPaBHEHUN.
MpaBuno Kpamepa.

2. MaTpuubl. gencTBms Hag Mmatpuuamn. EgnHudHas
n obpaTHasi maTpuubl. PelleHne cuctem MatpuyHbIM
cnocobom.

17

BekTopHas anrebpa

3. Bektopbl. OnpeneneHue, O0encTBusa Hag BekTopa-
Mu. CkangpHoe npousBedeHMe BEKTOPOB, UX CBOW-
CTBa U NPUNOXEHNSI.

4. BeKTOpHOE W CMELlaHHOE MPOU3BEAEHNE BEKTO-
pOB, UX CBONCTBA W NPUNOXEHUS.

15,5

AHanuTtnyeckas reomeTpusa

5. JIuHuA Ha nnockocTu. YpaBHEHUE fIMHUKU Ha Nroc-
kocTu. MNpsamas Ha NNOCKOCTU. YpaBHEHUS NPSMOK Ha
NNOCKOCTM.

6. KpmBble BTOporo nopsigka.

7. AHanuTudeckass reomMeTpuss B MPOCTPaHCTBE.
lMnockocTb, ypaBHeEHWA nnockocTn. PaccTtosHne oT
TOYkM Ao nnockocTn. Cuctembl koopaumHar. MNMpeobpa-
30BaHMe KOOpAMHAT.

8. lNpsimaa B npocTpaHCTBe. YpaBHEHUS NpsMOn B
npocTpaHCcTBe. YrNbl Mexay MpsMbIMA B MPOCTPaH-
CTBe, NJIOCKOCTSAMM U MIIOCKOCTBIO U MPSIMOW.

25

OuddepeHumnansHoe  uc-
yucneHve

9. BeegeHue B aHanui3. MeToabl mMaTemMaTU4eCKOro
aHanu3sa. lNoHsaTMe nepeMeHHOn BeNnUnHbI. yHKUUS,
cnocobbl 3agaHnsa PYHKUNN.

10. MNpepensl. Teopemsbl 0 Npegenax.

11. BeckoHe4yHO Manble U 6eckoHe4HO Gornbluve Be-
nnuuHel. lNepBbIi N BTOPOW 3amedaTtenbHble npeae-
nbl.

12. HenpepblBHOCTL (PyHKUMKU. TeopemMbl O Henpe-
PbIBHBIX Ha OTpe3ke (PYHKLUMNSIX.

13. lNpowusBogHas yHKUUKN. [eoMeTpU4ECKUn U Me-
XaHu4eckuin cmbicn. Tabnuua Npov3BOLHbIX.

14. OuddpepeHuman. OnpenenexHve, NpUNoXeHUs.
OudhdpepeHuupoBaHme yHKLNIA.

15. Teopembl 0 guddepeHUMpyEMbIX HA MHTEpBane
PYHKUUNAX.

16. PackpbiTne HeonpeaeneHHocTen. Npasuno Jlonu-
Tans. ®opmyna Tennopa. ViccnegoBaHue yHKUNN.

49

OudpdepeHumnansHoe  uc-
yucrnieHne  PYHKUUKM  He-
CKOINBbKMNX MEePEMEHHbIX

17. MNoHsTMEe (PYHKUMM MHOMUX NepeMeHHbIX. [[eomeT-
puyeckoe UCTOMKoBaHMe (PYHKLMM ABYX NEePEMEHHbIX.
Mpegoen n HenpepbiBHOCTb (PYHKUUM MHOIMX nepe-
MEHHbIX. YacTHble M MOMHble NpupalleHns PYHKUMK
MHOIMX NepeMeHHbIX. YacTHble Npon3BOAHbIE, Ornpe-
aenexue, reomeTtpuydeckuin cmeicn. [MponsBogHble
BbICLUMX MOPSAKOB.

18. 3KCTpeMyM QYHKUNU HECKONbKUX MNepeMEHHbIX.
[MpousBogHas no HanpasneHuw. pagneHT.

16

WHTerpanbHoe ncuncneHue
YHKUUN OLHON nepemMeH-
HOW

19. MNoHsaTMe nepBoobpasHon. HeonpeaeneHHbln UH-
Terpan, ero ceoncTtBa. Tabnuua OCHOBHbLIX UHTErpa-
noB. HenocpeactBeHHOE UHTErpMpOBaHKE.

20. dopmyna uHTErpupoBaHus no Yactam. 3ameHa
nepemMeHHO B HeonpeaeneHHOM nHTerparne.

21. WHTerpupoBaHMe BbIpaXXeHU, cogepxalumx
KBagpaTHbIA TPEXYNEH B 3HaMeHaTerne.

22. WHTerpupoBaHvMe NpPOCTENLIMX pPaLVOHanbHbIX
apoben. MHTerpnpoBaHue paumoHanbHbIX poben.

23. WHTerpmpoBaHune TPUTOHOMETPUYECKMX
BbIpaXXEeHUM.
24. WHTerpupoBaHMe HEKOTOPbIX MppaLMOHanbHbIX
BblpaXKeHUi

25.3agauu, npmBosLlINEe K NOHATUIO ONpPeaerieHHOro
uHTerpana. OnpegeneHHbIn  WHTErpan WU ero
OCHOBHbl€ CBONCTBA.

37




26. dopmyna HbtoToHa-NenbHuua. 3ameHa
nepemMmeHHoOn B onpeaeneHHoM WHTerparne.
WHTerpnpoBaHmne nNo 4acTam.

27. BbluncneHune nnowiagn nnockon durypbl, OAvHbI
ayrm, 06beM Tena BpalleHus.

28. HecobGcTBeHHble WHTErpanbl ¢ 6ecKOHEeYHbIMU
npegenamu u OT paspbiBHbIX (PYHKLNA.

AnemeHTbl TOKI

29. KomnnekcHble 4yncna. [enctBust Hag KOMIMIeKc-
HbIMW YUCNamu.

OunddepeHumnansHblie

ypaBHeHus!

30. [OuddepeHunancHble YypaBHEHMSI (OCHOBHbIE
NOHATUS). MpumeHeHne aundpepeHymanbHbIX
ypaBHeHW Npu peLleHnn npodeccnoHanbHbIX 3agau.
OudbdpepeHumnanbHble ypaBHEHUs NepBOro nopsaka.
Teopema CyLleCcTBOBaHUA U €OUHCTBEHHOCTU €ro
peweHns HavanbHble ycrnosus. O6llee M YacTHoe
peweHus. 3agaya Kowwn.

31. AdndhdepeHunancHble ypaBHeEHUS nepsoro
nopsigka C pasgeneHHbiMM U pasaenstoMMUCS
nepemeHHbiMu.  OgHOpPOAHbIE YpaBHEHWS MNEepBOro
nopsigka. JIMHEMHble ypaBHEHMS W ypaBHEHWS
BepHynnu.

32. [OudpbepeHumnanbHble  ypaBHEHMS  BTOPOro
nopsigka. AuddepeHumnansHblie ypaBHEHUS BTOPOro
nopsiaka, 4OoNycKarLlne NOHWKEHNEe Nopsiaka.

33. JluHewHble guddepeHUnancHble ypaBHEHUSA
BToporo nopsigka. CTpykTypa o0uwero peleHus
OAHOPOOHOro  nUHenHoro  AndbdpepeHumansHoro
YypaBHEHUS. OpHopogHble NVHENHbIE
anddepeHumnansHble ypaBHEHUST BTOPOro nopsaka ¢
NOCTOSIHHLIMW KO3hdULMEHTaMN.

34. HeogHopoaHble nuHenHble auddepeHumnanbHble
YPaBHEHUSA C MOCTOSAHHbIMKU KO3 dUUMEHTaMU U
npaBoKn 4YacTblo crneumanbHOro Buaa.

35. Meton Bapuauuu npPOU3BOMbHbIX MOCTOSHHbIX.
Cuctembl andpdepeHumnanbHbIX YpaBHEHNI.

33,2

Pagbi

44. Mucnosble pagbl. Heobxogumoe  ycnosue
cxogumocTu. lMpusHak Janambepa, npusHak Kouwm,
WHTerpanbHbIA NPU3HaK, NPU3HAKM CPaBHEHNS.
45.3Hakouvepeaytowmeca psabl. Teopema JlenbHuua.
46. 3HakonepemeHHble psabl. [1pnsHak cxogMmocTu
3HaKoMnepeMeHHbIX psaoB. ADCOMOTHAs M ycnoBHas
CXOAMMOCTb

47 . ®yHKUMOHanbHble  psAgbl.  CTeneHHble  psfgbl,
Teopema Abens. Pagnyc n uHTEpBanm CXOQMMOCTU
CTeneHHbIX psiaoB.

48. Papgbl Teunopa. lNpumeHeHve psgoB B npubnu-
YKEHHbIX BbIYUCMEHUSX.

19

10

Teopua BeposATHOCTEN U

mMaTtemMaTmnyeckas
CTUKa

cTatu-

49. KombuHaTtopuka. OCHOBHble MOHATUA Teopuu
BEpPOATHOCTEN, criydanHble coObiTUSA. BeposaTHOCTb.
YacTtoTa cobbitun. Anrebpa cobbITui.

50.TeopeMbl CNOXEHUsI U YMHOXEHNS BEPOATHOCTEMN.
YcnoBHas BEPOATHOCTb.

51. ®opmyna nonHon BepositTHocTn. ®opmyna bane-
ca. [loBTopHble ucnbITaHusA, opmyna bepHynnu.
JlokanbHas n nHTerpansHaga Teopemsl Jllannaca.

52. [MCKpeTHble criyyaviHble BenuYMHbI, 3aKOH pac-
npegeneHna BeposTHOCTEN CryYalHON BENUYMHLI.
YucnoBble XapaKTepUCTUKN OUCKPETHbIX CryYanHbIX
BEMNNYMH.

53. HenpepbiBHbIE cryvaliHble BENUYUHbBI. Yncnosble
XapakTePUCTUKN HENPEPbLIBHbIX CYyYanNHbIX BEMUYMH.
54.3akoH paBHOMEPHOro pacnpegeneHnss BeposiTHO-
cten. HopmanbHoe pacnpegeneHne. HopmanbHas

70,4




KpuBas. PacnpeneneHus, cBsisaHHble C HOPMarsibHbIM.
MokasaTenbHOe pacnpegeneHne, ero 4YMcrnoBble Xa-
pakTePUCTUKN. PYHKUNA HAOEXKHOCTH.

55. 3agaya maTemaTu4eckon ctaTUCTMkU. Bbibopou-
HbI MeTon. Beibopka. mnupunyeckass dpyHKUNSA pac-
npegenennd. [lonuroH, ructorpamma. TodeyHble
oueHkn. [eHepanbHasa u BblbopoyHasa cpegHss. le-
HeparnbHas 1 BbIOOpoOYHas ancnepcus.

56. VIHTepBanbHble OLEHKM napameTpoB pacnpene-
neHus. JoBepuTernbHble WHTEpBarnbl OLEHKM napa-

MEeTpPOB HOPMaJiIbHOIro pacnpegeneHua.

KoHcynbmayuu mekyujue 4,8
KoHcynemauuu rneped sk3ameHoM 4
3ayem, aksameH 0,5
5.2 Pasgenbl AUCUUNNUHBbI U BUAbI 3aHATUN
Ne HanmeHoBaHue pasgena JNlekunn, ak.u. MpakTnyeckme CPO, ak.u.
n/n ONCUMNIINHBI 3aHATUS, aK. Y.
1 | JlnHenHasa anrebpa 4 8 5
2 | BektopHas anrebpa 4 6 55
3 | AHanuTu4eckas reomeTpus 6 12 7
4 | QnddepeHumnanbHoe nc4UC- 16 19 14
nexune
5 | OudbdepeHuymansHoe uncHnUcC- 4 6
neHve QYHKUMN HECKOMbKMX 6
nepemMeHHbIX
6 | WHTerpanbHoe  ucuncneHve 12 24 21
(PYHKLMKN O4HOW NepeMeHHON
7 | OnemeHTol TOKTI 2 2 3
8 | OuddepeHumanscHble  ypaB- 12 16 15.2
HeHud ’
9 | Pagpl 6 6 7
10 | Teopua BepodATHOCTEM M Ma- 15 15 404
TemaTtmyeckasl CTaTucTmka '
KoHcynbmauyuu mekyujue 4.8
KoHcynbmauuu neped 3Kk3ameHoOM 4
3a4yem, aksameH 0,5
5.2.1 Nlekumn
Ne HaumeHoBaHuve pa3gena TeMaTHKa IGKUMOHHBIX 3AHSTHIA TpynoemkocTb,
n/n ONCUMNIIVHBI ak.u.
1 cemecTp
1 JlnHerHas anrebpa 1. Onpegenutenn BTOPOro M TPETbEro
nopsigkoB. OCHOBHble CBOWCTBa onpefe-
nutenen. CucTembl NMMHEAHBLIX YPAaBHEHU.
MpaBuno Kpamepa. 4
2. Matpuupbl n gencTBusa Hag maTpuuamu.
PeweHune cuctem anrebpaunyeckmx ypas-
HEHUA MaTpUYHbBIM CNOCOBOM.
2 BektopHas anrebpa 3. Bektopbl. JIMHeWHble onepauun Hapg
BekTopamu. CkangpHoe npousBeaeHune
BEKTOPOB, M €ro CBONCTBA U NPUIOXEHUS. 4
4. BeKkTOpHOE U CMellaHHOe npousBefe-
HMe BEeKTOpOB, UX CBOWCTBA U NpUIoxe-
HWS.
3 AHanuTnyeckas reomeTpus 5. Cuctembl KOOpAMHAT Ha MNITOCKOCTMU.
Mpamas Ha nnockocTW. YpaBHEHUs nps- 6
MOW Ha nnockocTu. PaccTtosiHme ToYku Ao




NPsIMOM.

6. KpuBble BTOporo nopsagka. Mx KaHOHu-
YecKme ypaBHEHUS U CBONCTBA.

7. MnockocTb B npocTpaHcTee. lNpamas B
NPOCTPaHCTBE. YpaBHEHUS NPAMON B Npo-
cTpaHcTBe. [lpsAmMas u nnockocTe B Npo-
CTpaHCTBe.

OuddepeHumanbHoe ncancneHmne

8. BeBegeHnune B aHanm3. MeTtogbl maTtema-
TMyeckoro aHanusa. OyHkums, cnocobbl
3apjaHua  yHkumn.  [pegen yHKUMK.
Teopemsbl 0 npegenax.

9. [llepBbln K BTOpPOM 3amevaTenbHble
npepensl. beckoHeyHO Manble u Becko-
HeuyHo 6onbLume YHKUNN.

10. HenpepbiBHOCTb (hyHKUUKU. Knaccudom-
Kauus paspbiBoB. TeopeMbl O HenpepbIB-
HbIX YHKLUSX.

11. lMoHaTHMe npousBogHOM U guddepeH-
umana, ux reometpuyeckmi cmbicn. lMpa-
BUNa guddepeHumpoBaHms. dopmynbl
anddepeHUpoBaHMs OCHOBHbIX 3NeMEH-
TapHbIX PYHKLNA.

12. OudbdpepeHumpoBaHme  CRNOXHbIX
dyHKuMN, obpaTHOM dyHKUMK. Mpounssoa-
Hble BbICLLIMX nopsakoB. OuddepeHuu-
poBaHWe YHKUWA 3adaHHbIX nNapameT-
pnyeckn n HesiBHO. OCHOBHblE TeopeMmbl
onddepeHumansHOro  UcHNCneHns

13. HeonpegeneHHocTtu. lNpasuno Jlonu-
Tansa. ®opmyna Tennopa.

14. BospactaHue u ybbiBaHWE YHKLWNA.
MakcumyMm v MuHUMYM. Hawnbonblee u
HanMmeHbllee 3HayYeHus (PyHKLMM Ha OT-
pe3ke. BbinyknocTb rpacdumka  yHKUUN.
Touku nepernba.

15. AcumnTtoTbl pyHkunin Obee uccne-
JoBaHue noesefeHus rpadumka QyHKLMK.
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2 cemecTp

OuddepeHumansHoe UcYMcneHne
PYHKLMN HECKOIBKUX NEepEeMEHHbIX

1. dyHKUMA MHOMMX nepeMeHHbIX. NMpegen
N HENpPepbIBHOCTb PYHKLUN MHOIMUX nepe-
MEHHbIX. YacTHbIEe 1 NOMHbIe NpUpaLLeHns
(OYHKUMN MHOMMX NepeMeHHbIX. YacTHble
npousBogHble. [lonHoe npupalleHne wu
nonHel gudpdepeHuman.

2. lNMpousBogHas crnoxHon yHKUMK. UH-
BapuaHTHOCTb (popMbl Nnepeoro  Audpcpe-
peHumana. [lpousBogHasa yHKUMM 3a-
OaHHOW HesABHO. YacTHble NpounsBoAHble
BbICLUMX MOPSAKOB. QKCTPEMYM  (PyHKUUN
OBYX nepemeHHbiXx. CkanspHoe norne.
lMpoussogHass no HanpaeneHuto. [pagu-
EHT

WHTerpanbHoe ucuymcneHue yHk-
L1 OAHOWN NepeMeHHOM

3. TllepBoobGpasHas u HeonpeaeneHHbIN
WHTErpan, ux ceonctea. Tabnuua WH-
TerpanoB. 3amMeHa MNepemMeHHOW B He-
onpefeneHHoMm nHTerpane.  VIHTerpupo-
BaHMe No YacTAM.

4.Pa3noxeHune Opo6HO-paLoHanbHbIX
dyHKUMN Ha npocTenime apobu. UHTe-
rpypoBaHue Opo6HO-paLmoHanbHbIX
OYHKLUMA.

5. WHTerpuvpoBaHve uvppaunoHanbHbIX
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dyHKUMN. UNHTerpnpoBaHue TpPUroHOMET-
pU4ecKkux OyHKLUR.

6. OnpepeneHHbin uHTerpan. eomeTtpu-
YeCcKui CMbICIT U CBOWCTBA.  Teopema o
CpeAHEM 1 ee reoMeTpPUYECKUIA CMbICTT.

7. VIHTerpan C NepeMeHHbIM BEPXHUM
npegenom. OcHOBHast  dopmyna WHTe-
rpanbHOro ucuncneHns. 3ameHa nepe-
MEHHOW B oOnpenerieHHOM WHTerpane.
WHTerpupoBaHne no 4actam B onpege-
NEeHHOM MHTerpane.

8. BblumcneHue nnowanen nnockux uryp
W ONWHbI AYrX NAOCKOW  KPUBOMW C NOMO-
b0 onpeneneHHoro uHrerpana. Bbelunuc-
neHne obbemMoB Ten BpalleHusi. Hecob-
CTBEHHbIE€ UHTErparbi.

AnemeHTbl TOKI

9. KomnnekcHble u4ucna, OencTBust Hapf
HUMMW.

OnddepeHumanbHble ypaBHEHUSA

10. [OudbdepeHumanbHble  ypaBHEHUS.
OcHoBHblE NOHATKS. lMpumeHeHne
onddepeHumanbHbiX  YypaBHEHUA  Npwn
pelleHun  npodeccuoHanbHbIX  3ajau.
OunddepeHumnansHble ypaBHEHUSA NEPBOro
nopsaaka. OudbdpepeHumnanbHbie
ypaBHeHus nepBoro nopsigka c
pasgeneHHeiMM M pasgensoowmMmncs
nepemeHHbiMu. OgHOpOAHbIE ypaBHEHUS
nepBoro nopsigka.

11. JInHemHble ypaBHEHUS U ypaBHEHUS
BepHynnu. OnddepeHumanbHble
ypaBHEHUS BTOPOro nopsgka.
OuddepeHumanbHble ypaBHEHUS BTOPOro
nopsigaka,  Aornyckawouwume  MOHWXKeHue
nopsiaka.

12.  JlwHerHble  auddpepeHumanbHble
ypaBHEeHUs BTOPOro nopsiaka.
Onpepenutens BpoHckoro. CtpykTypa
obuwero peLueHus OLHOPOLHOTO
JNIMHEnHoro onddepeHLmanbHOro
ypaBHEHUS.

13. HeogHopoaHbie JIMHelHble
anddepeHymnansHble ypaBHEHUS.
CtpykTypa o6wero pewenua. MeToa
BapvaLmm NPon3BOIIbHbBIX MOCTOSIHHbIX.

14. HeogHopoaHble NUHENHbIE
ouddepeHumanbHble  ypaBHEHUs  2-ro
nopsigka c NMOCTOSAHHbIMM
KoadppuumeHTamm 1 NpaBol  4acTbio
crneumnanbHOro BMaa.

15. Cuctembl 0ObIKHOBEHHBLIX audydeper-
UManbHbIX YpPaBHEHWA C MOCTOAHHBIMU
KoagppuumeHTamu. PelueHne cucTembl
OObIKHOBEHHbIX anddepeHumnanbHbIX
YPaBHEHWI.
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16. Yucnosble psabl. Heobxognmoe ycro-
BME CXOOUMOCTU. [1pU3HaKu CXoanmocTu
17. 3HakonepemeHHble psabl. Teopema
JlenbHunua.  ABconoTHas M ycrnosHas
CXOAMMOCTb. dyHKUMOHanNbHbIE  pPAabI.
CteneHHble psgbl, Teopema Abens. Pa-
ONYyC 1 MHTepBan CXOAMMOCTU CTENEeHHbIX
psooB.

18. PasnoxeHne (yHKUMA B CTeneHHble




pagbl. MpuMmeHeHWe psOooB B NPUGIVKEH-
HbIX  BbIYMCIEHUAX.

3 cemecTp

10

Teopus BEpOATHOCTEN U MaTema-
Tn4eckasi ctTaTucTmka

1. KombGuHaTopuka. OCHOBHblE MNOHATUSA
Teopun BEPOATHOCTEWN, CnyvanHble CObbl-
TMa. BepoaTHocTb. Yactota co6bITUI.
Anrebpa cobbiTnin. TeopeMbl CRoXeHUst 1
YMHOXEHWNs1 BEPOATHOCTEN. YCnoBHas Be-
POATHOCTb.

2. ®opmyna nonHowm BeposTHocTU. Pop-
myna baneca. lMoBTOpHbIE  UCMbLITaHKUS,
cdopmyna bepHynnu. JlokanbHas n UHTe-
rpanbHas Teopembl Jlannaca.
3.0uCKpeTHble  cryvyarHble  BeNUYUHbI,
3aKOH pacnpegenexHus BEPOATHOCTEMN
Crny4yanHoW Bernu4YuHbl. YucroBble xapak-
TEPUCTMKN OUCKPETHbIX Cry4valriHbIX Benu-
YUH.

4. HenpepbiBHblE CnyyYalHble BENUYMHbI.
UucnoBble  xapakTepuUCTUKM HenpepbiB-
HbIX CyYalHbIX BEMNYUH.

5. 3akoH paBHOMepHOro pacnpegeneHus
BepodaATHocTen. HopmanbHoe pacnpege-
neHve. HopmanbHasa kpuBasi. Pacnpege-
NeHus1, CBsi3aHHblEe C HOpManbHbIM. [loka-
3aTenbHOEe pacnpegeneHve, ero 4Yucrno-
Bble XapaKTepuCTUKU. DYHKUNSA HAOEXHO-
CTW.

6. 3agavya matemMaTu4yeckon CTaTUCTUKW.
Bbi6opoyHbIi MeToa. Beibopka. [onuroH,
rmcTorpamma.

7.CTatuctmyeckme OLUEHKM MapameTpoB
pacnpegeneHus. To4veuHble oueHkn. [e-
HepanbHas 1 BbibopoyHas cpegHsas. le-
HeparnbHas 1 BbIDOpoYHasi Avcnepcusi.

8. TOYHOCTb U HAOEXHOCTb OUEHOK. WH-
TepBanbHble OLEeHKN. DMNUpUYecKkme Mo-
MEHTbI.

15

5.2.2 lNpakTnyeckne 3aHaATNA

Ne
n/n

HanmeHoBaHue pasgena
OUCLUMNIUHBI

TemaTnka NpakTUYECKMX 3aHATUN

TpynoemkocTb,
ak.u.

1 cemecTp

JlnHenHas anrebpa

1. Onpegenutenun BTOPOro 1 TpeTbero nopsaa-
KOB.

2. Cuctembl NMHENHbIX ypaBHEHWIA. [paBuno
Kpamepa.

3. MaTtpuubl. lencteua Hag maTpuuamu.

4. PelueHve cuctem MaTpyyHbIM CNOCOOOM.

BekTopHas anrebpa

5. BekTopbl. [lenctBusa Hag, BeKTopamu.

6. CkansipHoe npousBefeHne BEKTOPOB, WX
CBOWCTBA 1 NPUITOXKEHUS.

7. BekTtopHoe npou3BedeHWE  BEKTOPOB,
cBovcTBa U npunoxeHusi. CmellaHHoe npo-
n3BegeHne BEKTOPOB, CBOMCTBA WU NpUIoxe-
HUS.

AHanuTtnyeckas reomeTpusa

8. MNpsimass Ha NNOCKOCTK: C YrnoBbIM KO3(-
ULMEHTOM, Yepes TOUKY C

3aflaHHbIM HanpaBfeHWeM, Yepe3 ABe TOYUKMW.
MapannenbHble 1 NepneHAVKynspHble Mps-
Mble, yron Mexay OByms npsimbiMu. Pacctos-
HWEe OT TOYKM A0 NPSAMOMN.
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9.3agauu Ha npsamyto.

10. KpuBble 2-ro nopsgka: OKPYXHOCTb CO
CMELLEHHbIM LEeHTPOM, 3MMurc.

11. KpuBble 2-ro nopsgka: runepbona w
acuMnTOoThI, Napabona.

12. MNnockocTb B npocTpaHcTBe. [lpsamas B
npocTpaHcTBe.

13. NpsiMas NNOCKOCTb B NPOCTPaHCTBE.

OuddepeHumnansHoe wucyucne-
Hue

14. MeTtoabl maTtemaTuyeckoro aHanumsa. Bbl-
yucrneHue npeaenos QyHKLMN.

15. 3amevartenbHble npeaensi.

16 HenpepbIBHOCTb (OYHKLMK.

17. Mpasuna aunddepeHuyupoaHus. Oud-
depeHUmnpoBaHue PyHKLMNA.

18. OdudbdepeHumpoBaHme dyHKUMi. MNMpouns-

BOAHbIE BbICLUNX MOPSAAKOB. 19
19. TlpousBogHble (PyHKUMKW, 3afaHHbIX nNa-
paMeTpPUYECKN, HESIBHO.
20. KoHTponbHas paboTa.
21. Mpaswno Jlonutana Hanbonblwee n Hau-
MeHbLUee 3HayYeHuss PYHKLMN Ha OTpesKe.
22.06wee wuccrnenoBaHne YHKUMM U MO-
CTpOeHue rpaduka.
2 cemecTp
OudpcbepeHumnansHoe wucuucne- | 1. OYHKUMM HECKOMNbKUX nepeMeHHbIX. O6-
HMe yHKUMM HEeCKONbKMX ne- | macTb onpegenenus. Mpegen.
peMeHHbIX 2. YacTHble nponsBoaHble (OYHKLNIN HECKOSTb-
KMX NEPEMEHHbIX. 6
3. OKCTpeMYM YHKUMM OBYX MEPEMEHHBIX.
lMpousBogHas no HanpasneHuo. pagneHT.
WHTerpanbHoe ucuncrneHue | 4. HenocpeactBeHHOE MHTErpUpPOBaHUE.
yHKUUN OQHON NepeMeHHON 5. BHeceHune noa 3Hak gudpdepeHumana, UH-
TerpmpoBaHme 3amMeHon NepemMeHHoN
6. VHTerpmpoBaHne BbIpaXeHU coaepxa-
LMX KBagpaTHbIA TpexydneH. HTerpupoBaHme
Mo YacTam.
7. WHTerpupoBaHne Apob6HO-pauUMoHanbHbIX
OYHKLUMA.
8. WHTterpupoBaHue ApO6HO-paLMOHanNbHbIX
dyHKUUN. NHTerpupoBaHne mppaunoHanbHbIX
YHKUMIA.
9. WHTerpuvpoBaHne TPUrOHOMETPUYECKNX o
YHKUMI.
10. WHTerpupoBaHue TPUrOHOMETPUHECKMX
OYHKLMA.
11. KoHTponbHasa paborTa.
12. BeluncneHue onpeaeneHHbIX UHTerparnos.
WHTerpnpoBaHne Mo 4acTam.
13. 3ameHa nepeMeHHOW B onpeaeneHHOM
nHTEerparne.
14. BeluucneHve nnowagen. BbluncneHue
06bemMoB Ten BpaLleHus.
15. BbluncneHune OJTNHbBI ayru.
HecobcTBeHHbIE  MHTErpanbl.
AnemeHTbl TOKI 16. KomnnekcHble 4ucna, AenucTBus Haf >
HUMMW.
OudbepeHumnansHble  ypaBHe- | 17. MogennpoBaHue pearnbHbIX NPOLLECCOB C
HUSA nomowbio guddepeHunansHbiX YpaBHEHUN.
OuddepeHumansbHble  ypaBHeHus 1-ro no- 16

psoka C pasgensaowuMncs nepemMeHHbIMU.
OpHopogHble anddepeHUmanbHble ypas-
HeHua 1-ro nopsigka.




18. JlnHerHble anddepeHUmanbHble ypaBHe-
HUA 1-ro nopsiaka. YpasHeHus bepHynnn.

19. [OudbdepeHumancHble YypaBHEHUS 2-TO
nopsigka, OMycKaloLme NOHKEeHNe nopsigka
20. OpHopoaHble ondpdepeHumanbHble
ypaBHeHusa 2-ro nopsgka. Metoa Bapuauuu
NPOWN3BOJSILHON NOCTOSHHOM.

21. Pewenne HeogHopoaHbix anddepeHun-
anbHbIX YpaBHEHUN 2-ro nopsiaka co crneum-
anbHOM MpaBOW YacTblo.

22. Pewenne HeogHopoaHbix anddepeHun-
anbHbIX YpaBHEHUN 2-ro nopsiaka co crneum-
anbHOW NpaBon 4YacTbio

23. KoHTponbHas pabora.

24. PeweHne cuctem nuHenHbIX auddepeH-
UManbHbIX YPaBHEHUN C MOCTOSIHHBIMU KO-
adhpuymeHTamu.

9 Pagbi 25. Yucnosble psgpl. ViccnegosaHme cxogu-
MocTW. [locTaTouyHble NpU3Haku CXO4MMOCTU
4YMCNOBbIX PALOB.

26. 3Hakouvepepyolivecsa psgbl. Teopema
JlebHuua. ABconioTHasa 1 ycrnoBHas cxoau-

MocTb. CTeneHHble paabl. VIHTepBan cxoau- 6
MOCTM.
27. PasnoxeHue yHKUMI B psagbl. [Mpunoxe-
HVe psidoB K NPUONMKEHHBIM BbIYMCIEHN-
AM.
3 cemecTp
10 Teopusi BeposaTHocTen n Mate- | 1. KomGuHaTopuka. BblumcneHvne BeposiTHO-
MaTuMyeckas CTaTucTuka CTN cobbiTuin. Teopembl CNOXEHUA U YMHO-
XKEHUs BepOSATHOCTEN. YCroBHas BepoOAT-
HOCTb.
2. ®opmyna nonHon BeposiTHocTu. dopmyna
Baneca. NoBTopHbIE WUCNbITaHUA, dopmMyna
BepHynnu. JlokanbHas u uUHTerpanbHas Teo-
pemsbl Jlannaca.
3.. InucKpeTHble cnyyanHble BenMYuHbI, Yunc-
NOBbIE XapaKTEPUCTUKMN.
4. HenpepbiBHblE CriydarHble  BESIUYUHBI. 15
YucrnoBble xapaKTepUCTUKM.
5. 3akoHbl pacnpegeneHus cnyvyanHbix Benu-
4uH. PaBHOMepHOe pacnpegeneHue. Hop-
ManbHoe pacnpegeneHue. [lokasaTtenbHoe
pacnpegeneHuve.
6. BbibopouHbIn MeTod. Bbibopka. [NonuroH,
rmcTorpamma.
7. ToyeuyHble oueHkn. [eHepanbHas v BbIGO-
pouyHas cpefgHas. eHepanbHasa u BbIGOpPOU-
Has gucnepcus.
8. NHTepBarnbHbIe OLEHKU.
5.2.3 JTabopaTopHbIN NPaKTUKYM He npegycmoTtpeH
5.2.4 CamocTosiTenbHas paboTa oby4atowmxesa (CPO)
Ne HanmeHoBaHue pasgena ancuu- Bua CPO TpynoemkocTb,
n/n NJIMHbI ak.y
1 JlnHenHasa anrebpa MpopaboTka maTepranos No NeKLmsaM, 1

yyebHuKam, y4yebHbIM nocobusim
MoproToBka K NPaKTUYECKUM 3aHATUAM
BbinonHeHune pacyetoB ana [3




2 BektopHasa anrebpa lMpopaboTka maTepmanos Mno fNekumam, 15
y4yebHuKam, y4ebHbIM nocobusim 5 55
MoproToBka K NPaKTUYECKUM 3aHATUSM '
BbinonHeHune pac4yetoB ana [03 2
3 AHanuTnyeckas reomeTpus lMpopaboTka MmaTepmanoB No Nekunsam, 2
yyebHuKkam, y4yebHbIM nocobusim 3 7
MoproTtoBka K NPaKTUYECKUM 3aHATUAM
BbinonHeHue pacyetoB ana [3 2
4 [nddepeHumansHoe  uncuucne- | MpopaboTka MaTepunanos No NeKUUsim, 3
Hune yyebHukam, y4ebHbIM nocobusm
MoarotoBKa K NPakTUYECKMM 3aHATUAM 8 14
lMoarotoBka K ayauMTOPHOW KOHTPOMNbHOM
paboTe 3
5 OndpbepeHuymnansHoe  mncdncne- | MpopaboTka MaTepmnanoB No NeKunsm, 1
HVe (YHKLMU HECKONbKUX nepe- | yyebHukam, y4ebHbIM nocobusm > 6
MEHHbIX MoproTtoBka K NPaKTUYECKNM 3aHATUAM
BbinonHeHune pacyetoB ana [03 3
6 WHTerpansHoe nucumcnenue | NMpopaboTka MaTepmanoB No Nekunsam, 3
pyHKUMM OAHOW NEePEMEHHON y4eBHMKaM, y4eBHbIM Nocobumsam
lMoaroToBKa K MPaKTUYECKNM 3aHATUAM 6 21
lMoarotoBka K ayauMTOPHOW KOHTPONbHOM 7
paboTe
BbinonHeHune pacyetoB ana [3 5
7 OnemeHTbl TOKT] MpopaboTka maTtepranos No NeKLmsaM, 2
yyebHuKam, y4yebHbIM nocobusim 3
MoproToBka K NPaKTUYECKNM 3aHATUSM 1
8 [nddepeHumansHble ypaBHeHus | MpopaboTka maTepuanos no Nekuusm, 3,2
y4yebHuKam, y4ebHbIM nocobusim
lMogroToBKa K MPakTUYECKUM 3aHATUSAM 6 15,2
MogroToBKa K ayguMTOPHOM KOHTPOSBHOM
paboTte 6
9 Pagbl MpopaboTka maTepranos No NeKLmsaM, 4
yyebHuKam, y4yebHbIM nocobusim 7
MoproToBka K NPaKTUYECKNM 3aHATUSM 3
10 Teopusi BEpOATHOCTEN U MaTema- MpopaboTka MATEPHANOR N1 NEKLNSM 22.9
TUYeckasi ctaTUCTuka ’
yyebHukam, y4ebHbIM nocobusim 75
lMogroToBKa K MPakTUYECKUM 3aHATUSAM ' 40,4
BeinonHeHue pacyetos ana O3 10
6 YyebHO-meTOAUYECKOE U NH(hOPMALMOHHOEe obGecnevyeHne AUCLUUNIIUHbI
[ns ocBoeHnsa gucumnivHbl 0By4atoWnNCcs MOXET NCNOoSb30BaTb
6.1 OcHOBHas nuTepartypa
1. Bboromonosa, E.IMN. C60pHUK 3aga4 1 TUNOBbLIX pac4ETOB Mo obLiemy 1 cneynanbHbIM
KypcaMm BbICLLUE MaTeMaTuKn [QNeKTPOHHbIN pecypc]: ydebHoe nocobue / E. I. Boro-
monoBa, A. . bapaHeHkoB, N. M. TeTpywko.- Cl16: Jlaub, 2015. — 463 c.
https://e.lanbook.com/book/61356
2. banguH, K.B. MatemaTtuka [OnekTpoHHbIn pecypc]: yvyebuuk / K.B. banguH, B.H.
Bawneikos, A.B. PykocyeB. — Mockea: FOHuTu-[aHna, 2017. — 543 c.
https://biblioclub.ru/index.php?page=book&id=684530
3. BbanguH, K.B. Teopua BepoATHOCTEN U MaTeMaTU4eckass CTaTUCTUKA [DNEKTPOHHLIN

pecypc]: y4ebHuk / K.B. banguH, B.H. bawneikos, A.B. PykocyeB; nog obw,. pea. K.B.
banguHa. — 4-e usg., ctep. — Mocksa: [Jawkos n K°, 2021. — 472 c.
https://biblioclub.ru/index.php?page=book&id=684276



https://e.lanbook.com/book/61356
https://biblioclub.ru/index.php?page=book_red&id=684530
https://biblioclub.ru/index.php?page=book_red&id=684276

6.2 lononHuTenbHasa nutepaTtypa

1. MuHopckun, B. Il. C60pHMK 3agay no Beiclien matematuke [TekcT]: yueb. nocobue gns
ctya.sy30B (rpud Mp.) / B. . MuHopckuin. - M.: dnsmnko-matemartnyeckasa nurepartypa,
2006. - 336 c.

2. Wwunaves, B.C. Bbiclwias maTtemaTtuka [TekcT]: yuebHuk (rpud MO) / B. C. lUunayes. —
M.: Bbicwas wkona, 2002. — 479 c.

3. bepman, I'. H. C6opHuK 3agay no Kypcy mateMaTnyeckoro aHanmnaa [TekcT]: YyebHoe
nocobwue / I'. H. bepmaH. - Cl16.: MNMpodeccus, 2008. - 432 c.

4. 'mypmaH, B. E. Teopusi BeposaTHOCTEN N MaTeMaTudeckasa ctatuctmka [TekcT]: yye0.
noco6bue / B. E. 'MmypmaH. - M.: Bbicw. wk., 2007. — 479 c.

5. 'mypmaH, B. E. PykoBoacCTBO K pelueHuto 3agay no Teopumn BEpOATHOCTEN U MaTeMaTu-
Yyeckon ctaTucTtuke [Tekcrt]: yuebHoe nocobue / B. E. N'mypmaH . - M. : Bbicw. obpa3so-
BaHue, 2007. — 404 c.

6. JlyHry, K.H. Bbicluaa matemaTtuka: pykOBOACTBO K pelleHuto 3aday [ONeKTPOHHbIN pe-
cypc]: yyebHoe nocobue. Y. 1/ K. H. JlyHry, E.B. MakapoB. - M.: ®uamatnut, 2013. —
216 c.

https://biblioclub.ru/index.php?page=book&id=275606
7. Makapos E.B.Bbicllas maTtemaTuka: pykOBOLACTBO K pelleHuo 3agayv [ONeKTPOHHbIN
pecypc]: ydebHoe nocobue. Y. 2. / E.B. MakapoB. - M.: duamatnut, 2009. — 384 c.
https://biblioclub.ru/index.php?page=book&id=82250

8. Nepacumuyk, B. C. Kypc knaccuyeckon matemaTvku B npumepax M 3agadax [Onek-

TPOHHbIN pecypc]: y4ebHoe nocobue: B 3-x T. / B. C. l'epacumuyk, I. C. Bacunb4eHko,

B. . KpaBuoB. — Mocksa : ®duamatnur, 2007. — Tom 1. — 669 c.
https://biblioclub.ru/index.php?page=book&id=68130

9. Nepacumuyk, B. C. Kypc knaccmyeckon matemMaTtvki B npumMepax n 3agadax [Onek-

TPOHHbIN pecypc]: y4ebHoe nocobue: B 3-x T. / B. C. l'epacumuyk, I. C. Bacunb4eHko,

B. . KpaBuoB. — Mocksa : ®uamatnur, 2007. — Tom 2. — 502 c.
https://biblioclub.ru/index.php?page=book&id=68131

10. Nepacumuyk, B. C. Kypc knaccmnyeckon matemMaTukm B npumepax u 3agadax [Onek-

TPOHHbIN  pecypc]: npaktuyeckoe nocobme : B 3-x T. / B.C.lepacumuyk,

I". C. Bacunb4eHko, B. . KpaBuos. — Mocksa : ®uamatnut, 2009. — Tom 3. — 476 c.
https://biblioclub.ru/index.php?page=book&id=68132

11. Konemaes, B.A.Teopusi BEpOATHOCTEN M MaTeMaTUYecKast CTaTUCTMKA [DNEKTPOHHbIN

pecypc]: y4ebHuk. - M.: FKOHnTn-Oana,2015. — 352 c.

https://biblioclub.ru/index.php?page=book&id=436721

12. WankuH, A.C. 3agayn c pelueHnaMm no BbiCLLEN MaTeMaTuKe, TeEOpUN BEPOSTHOCTEMN,

MaTtemMaTMyeckon CTaTUCTUKE, MaTeMaTU4yecKoMy MporpaMMUPOBaHUID [SNEKTPOHHbIV

pecypc]: y4ebHoe nocobue. - M.: UspgaTtenbcko-ToproBas kopnopaums «fawkos n K°»,

2021. - 432 c.

https://biblioclub.ru/index.php?page=book&id=684406

6.3 NepeyeHb yyebHO-MeTOANYECKOrO obecneyeHUs AnNs CaMoOCTOATENbLHOWN pa-
60Tbl o6y4yarowmxcs

1. N'epacumuyk, B. C. Kypc knaccuyeckon matemaTtumkm B npuMepax 1 3agadax [OneKTpOHHbIN

pecypc): ydebHoe nocobue: B 3-x T. / B. C. Nepacumuyk, I'. C. BacunbyeHko, B. U. KpaBuos.

— Mocksa : dusmatnurt, 2007. — Tom 1. — 669 c.
https://biblioclub.ru/index.php?page=book&id=68130

2. lepacumuyk, B. C. Kypc knaccuyeckon mateMaTuki B npyMmepax 1 3agadvax [SneKTpoHHbIN

pecypc): y4ebHoe nocobue: B 3-x T. / B. C. N'epacumuyk, I'. C. BacunbyeHko, B. U. KpaBuos.

— Mocksa : dusmatnurt, 2007. — Tom 2. — 502 c.



https://biblioclub.ru/index.php?page=book&id=275606
https://biblioclub.ru/index.php?page=book&id=82250
https://biblioclub.ru/index.php?page=book_red&id=68130
https://biblioclub.ru/index.php?page=book_red&id=68131
https://biblioclub.ru/index.php?page=book_red&id=68132
https://biblioclub.ru/index.php?page=book&id=436721
https://biblioclub.ru/index.php?page=book_red&id=684406
https://biblioclub.ru/index.php?page=book_red&id=68130

https://biblioclub.ru/index.php?page=book&id=68131
3. Nepacumuyk, B. C. Kypc knaccuyeckon mateMaTuki B npuMmepax 1 3agadvax [SneKTpoHHbIN
pecypc]: npaktudeckoe nocobue : B 3-x T. / B. C. N'epacumuyk, I'. C. BacunbyeHko,
B. . KpaBuoB. — Mocksa : duamatnur, 2009. — Tom 3. — 476 c.
https://biblioclub.ru/index.php?page=book&id=68132

6.4 MNepevyeHb pecypcoB MHGPOPMALNOHHO-TENIEKOMMYHUKaLUMOHHON ceTu «WUH-
TepHeT», He06XO0AUMbIX ANA OCBOEHUA AUCLIMMIIUHDI

HavnmeHoBaHue pecypca cetn «MIHTepHeT» OIEKTPOHHbIN agpec pecypca
«Pocculickoe obpasosgaHuey - cpedeparibHbIl nopmarn https://www.edu.ru/
Hay4Has anekmpoHHasi bubnuomeka https://elibrary.ru/defaultx.asp?

HayuoHanbHasi ~ uccrieGogsamernbckasi — KomrbtomepHasi | https://niks.su/
cemb Poccuu

UHpopmayuoHHas cucmema «EOuHoe okHo docmyna K | http://window.edu.ru/
obpaszosameribHbIM pecypcam»

AnekmpoHHas bubnuomeka BI'YUT http://biblos.vsuet.ru/megapro/web
Calim MuHucmepcmea HayKu U gbicuie20 obpasosaHus PO | https://minobrnauki.gov.ru/
lNopman omkpbimozo on-line obpasosaHus https://npoed.ru/

AnekmpoHHas uHghopmauuoHHo-obpazosamernbHas cpeda | https://education.vsuet.ru/
@re0yY BO «BIr'ynTt

6.5 MNMepevyeHb MHPOPMALMOHHbLIX TEXHONOINMU, UCNOJSIb3yeMbIX MPU OCYLLECTB-
NneHMn obpasoBaTesibHOro npouecca nNo AUCUMUNINHE, BKOYaa nepevyeHb NporpamMmm-
HOro obecne4yeHus, COBpeMeHHbIX npodeccmoHanbHbIX 6a3 AaHHbIX U UHdOpMmaum-
OHHbIX CMNPaBOYHbIX CUCTEM

Mcnonb3ayemble Buabl MHPOPMALMOHHBIX TEXHOMNOTUNA:

- «3NEKTPOHHAsA»: NEepPCOHanbHbIN KOMMbIOTEP U MHGOPMALMOHHO-NOUCKOBLIE (Cnpa-
BOYHO-NPaBOBbIE) CUCTEMBI;

- «KOMMbIOTEPHAsA» TEXHOSOIMS: NepCOHarnbHbIA KOMMNbIOTEP C NPOrpaMMHbIMW NPO-
Ayktamu pasHoro HasHadeHus (OC Windows; MSOffice);

- «ceTeBasi»: flokanbHaga ceTb yHMBepcuTeTa u rnobanbHas ceTb Internet.

Mpn M3yvyeHMn ANCUMNIIMHBI UCMONb3yeTcs NporpaMMHoe obecneveHne, COBPEMEH-
Hble npodeccroHanbHble 6a3bl AaHHbIX U MHPOPMALMOHHLIE CnpaBoYHblie cuctembl: ANOC
yHMBEpPCUTETA, B TOM 4ncrne Ha 6ase nporpammHon nnatgopmbl «Cpeaa anekTpoHHOro oby-
yeHus 3KLy», aBTomaTtnsnpoBaHHas nHpopmaumoHHaa 6asa «MHTepHeT-TpeHaxepbl», «/H-
TepPHeT-3K3aMeH».

Mpn ocBoeHUM AUCLUNIUHBI UCNONbL3YeTCA JINLEH3UOHHOE U OTKpbITOE Mnpo-
rpammMmHoe obecneyveHune — H-p, OC Windows, OC ALT Linux.

[Mporpammbl JIMueHsnun, pekBn3nTbl NOATBEPXKAAIOLEr0 JOKYMEHTA
Microsoft Open License Microsoft WindowsXP
Microsoft Windows XP Academic OPEN No Level #44822753 ot 17.11.2008

http://eopen.microsoft.com

Microsoft Open License

Microsoft Windows Professional 8 Russian Upgrade Aca-
demic OPEN 1 License No Level#61280574 ot 06.12.2012 r.
http://eopen.microsoft.com

Microsoft Windows 8.1 (64 - bit)

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

Microsoft Office 2010 Russian Academic OPEN 1 License
Microsoft Office 2010 No Level #47881748 o1 24.12.2010 r.
http://eopen.microsoft.com

(6ecnnatHoe MO)
AdobeReaderXI https://acrobat.adobe.com/ru/ru/acrobat/pdf- read-
er/volumedistribution.htm



https://biblioclub.ru/index.php?page=book_red&id=68131
https://biblioclub.ru/index.php?page=book_red&id=68132
https://www.edu.ru/
https://elibrary.ru/defaultx.asp
https://niks.su/
http://window.edu.ru/
http://biblos.vsuet.ru/megapro/web
https://minobrnauki.gov.ru/
https://npoed.ru/
https://education.vsuet.ru/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volumedistribution.htm
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volumedistribution.htm

7 MaTepmanbHO-TeXHU4YEeCKoe obecneyeHne AUCLMNIIUHDI
HeobOxoanmbin ans peanunsaumm obpasoBaTenbHOW NporpaMmmbl NepevYeHb MaTepu-
anbHO-TEXHMYECKOro obecneveHnst BKNOYaeT:

- NEeKUMoHHble ayauTtopun (0bopyaoBaHHblE BUOEOMPOEKUMOHHBIM 06OpyaoBaHMEM
ANSA npes3eHTaunn; cpeactsamm 3BYKOBOCMPOU3BEAEHNS; 9KPAHOM; MMerowmne Bbixog B WH-
TEepHeET);

- NOMeLEeHNsa aAng NPoBeAEHNS CEMUHAPCKNX, NabopaTopHbIX U NPaKTUYECKUX 3aHATUN
(o6opynoBaHHble y4ebHOM Mebenbio);

- BubnuoTeky (MmetoLLyto pabodne mecta Anga CTy4eHTOB, OCHALLEHHbIE KOMMbIOTEPAMM
C Aoctynom Kk 6aszam gaHHbIX U IHTepHET);

- KOMMbIOTEPHbIE KNacchl.

Ob6ecneyeHHOCTb npouecca 0bydYeHUs TEXHUYECKMMU CpeacTBaMu MOSIHOCTbI COOT-
BeTcTBYeT TpebosaHuam ®rOC no HanpaBneHuto NOAroToBkW. MaTepuanbHO-TeXHUYeckKas
0asa npuBeaeHa B NULEH3MOHHBIX dOpMax M pacnonoXxeHa BO BHYTPEHHEN CEeTM NO agpecy
http://education.vsuet.ru

Ayantopuun anga npoBeaeHUs NeKUNOHHbIX 3aHATUMN, TEKYLLIETO KOHTPOSIS U MPOMEXY-
TOYHOW aTTecTauuu:

YyebHasi aygutopusi Ne
401 pgna npoBefeHus
NEKUUOHHbIX  3aHATUN,
TEKyLLero KOHTpomns W
NPOMEXYTOYHOW  aTTe-
cTauum

Komnnekt wmebenu pgns  y4eBHoro
npouecca — 80 wT.

NepeHocHol npoekTop Acer.
Ayamo-Bu3yanbHas cucTema Iekuu-
OHHbIX ayauMTopuin (MynbTUMEOUAHLIN
npoektop EpsonEB-X18, HacTeHHbIN
akpaH ScreenMedia)

Microsoft Windows 8.1,
Microsoft Office 2007 Standart,

Microsoft Office 2007 Russian Aca-

demic OPEN No Level #44822753

o1 17.11.2008
http://eopen.microsoft.com

YyebHasa aygutopus. Ne

332 pna nposedeHus | npouecca — 30 wr., 5.2, JNnueHsmns Ne AAA.0217.00 c
NEKUUOHHbIX  3aHATuK, | Paboume ctaHumm 12 wt (IntelCorei3- | 21.12.2017 r. no «beccpoyHo»
Tekywlero KoHTpons wu | 540)

NPOMEXYTOYHON  aTTe-

cTauum

Komnnekt wmebenu pns y4deBGHoro

AnbTt ObpasoBaHue 8.2 + LibreOffice

Ayauntopusa ons
NPOEKTUPOBaHMUSA

caMoCToATENbHOM paboTbl 06yvaloLWmMXCS, KypCOBOro U AUNSIOMHOIO

YyebHaa ayautopua Ne 337
Ons camocTosTenbHoM paboTsl
KypcoBOro u
ONNIIOMHOrO  MPOEKTUPOBAHUSA

obyuatoLmxcs,

Komnnekt mebenn gns y4eb-
Horo npouecca — 12 wr.,
Pabouve craHuumn 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
oT 24.12.2010r.
http://eopen.microsoft.com,

Microsoft Visual Studio 2010 Cy6nu-
LeH3noHHbIn goroop Ne 42082/VRN3
Ot 21 aBrycta 2013 r. Ha npaBoO MC-
nonb3oBaHue nporpammeil
DreamSparkElectronicSoftwareDeliver;

Microsoft Office 2007 Standard Mi-
crosoft Open License Microsoft Office
2007 Russian Academic OPEN No
Level #44822753 ot 17.11.2008
http://eopen.microsoft.com



http://education.vsuet.ru/
http://eopen.microsoft.com/

[lononHUTEeNbLHO camMocToATeNbHas pa60Ta o6yqarou.u/|xc;| MOXeT OCYLUeCTBIATbCA
npn NCNoyib30BaHNN:

YntanbHble 3anbl KomnbtoTepbl co cBOGOAHBIM JOCTY- Microsoft Office Professional Plus 2010
onbnnoTekun. nom B ceTb VIHTepHET n AnekTpoHHbI- | Microsoft Open License Microsoft Office Pro-
MW BMBNMOTEYHBIMU N MHGOPMAL - fessional Plus 2010
OHHO CMPaBOYHLIMUN CUCTEMAMMU. Russian Academic OPEN 1 License No Level

#48516271 0117.05.2011 .
http://eooen.microsoft.com

Microsoft Office 2007 Standart,

Microsoft Open License

Microsoft Office 2007 Russian Academic
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/odfre
ader/volume-distribution.html

MomelleHre ana xpaHeHUs n NPodUNaKTU4ECKoro
obcnyxmBaHusa yd4ebHoro ob6opynoBaHns

Ayoutopua Ne 448 pna xpa- | Komnnekt mebenu  gns | Microsoft Windows 10 Microsoft Open License
HEeHVst 1 NpodMnakTU4eckoro | yuebHoro npouecca — 6 LWT.

obcnyxmBaHus yyebHoro | Paboune ctaHuuu: Intel | Microsoft Windows Professional 10 Russian
obopynoBaHusi Core i7- 8700 - 1 wr; Intel | Upgrade Academic OPEN 1 License No Lev-
Core i3-540 - 4 wr. el#47881748 oT 24.12.2010r.

http://eopen.microsoft.comMicrosoftVisualStudio
2010 Cy6nnLEeH3MOHHBI OoroBop Ne
42082/VRN3 Ot 21 aBrycta 2013 r. Ha npaBo
ucnonb3oBaHue nporpammbl DreamSparkElec-
tronicSoftwareDeliver;

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

8 OueHo4Hble MaTepuanbl ANs NMPOMEXYTOYHOW aTTecTauum obyvarLlmxcsa no
ancumnnnHe

OueHou4Hble MaTepuanbl (OM) Ansg AMCUMNAVHLl BKNOYaloT B cebs:

- NnepevyeHb KOMMETEHUUIN C yKa3aHeM MHAMKATOPOB AOCTUXKEHUA KOMNeTeHUnn, aTta-
noB X hopMMPOBaHKS B NpoLECcce OCBOEHMS obpasoBaTenbHOW NPOrpaMmme;

- OnuMcaHue LWKan oueHnBaHus;

- TUNOBbIE KOHTPOSIbHbIE 3a4aHNs UMK MHblE MaTepuanbl, He06XoaAMMble ANA OLEHKM
3HaHUW, YMEHWUW, HABbLIKOB;

- MeToAuyeckMe MaTepuansl, onpeaensowme npoueaypbl OLeHUBAHUSA 3HAHWUA, YyMe-
HUIN, HaBbIKOB W (MNK) ONbITa 4EeATENbHOCTN.

OM npegcTtaBnsOTCA OTAENbHLIM KOMMNIEKTOM W BXOAAT B COCTaB pabouen npo-
rpaMmmMbl AUCLIUMNIIUHDI.

OueHouHble MaTepuanbl opmupytotca B cootBeTcTBum ¢ 1 BIYUT «lMonoxeHne o6
OLEHOYHbIX MaTepuanax».



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

NMPUNOXEHUE
K paboyen nporpamme

1. OpraH1M3auMoHHO-MeTOoANYECKMNE AaHHbIe AUCUUNIINHBI ONA 3a04YHOMN
copmMbl 06y4eHus

1.1 O6bemMbl pa3nuyHbIX hopM y4ebHOU paboTbl U BUAbI KOHTPONS B COOTBETCTBUM C
y4e€OHbIM NN1IaHOM

Buabl yuebHon paboThbl Bcero ak. | PacnpeaeneHve TpyaoeMKOCTM NO cemecTpam, ak.
y. Y

1 2 3
O6LLas TpyaoeMKOCTb AUCLUMIUHDI 396 144 180 72
KoHTakTHas pa6ota B T.4. aygutop- 56,2 22,2 20,2 13,8
Hble 3aHATUS:
Nekumm 22 8 8 6
8 MOM yucsie 8 hopme rnpakmu4yeckoul - - - -
1o02o0mosKu
MpakTnyeckue 3aHATUSA 24 10 8 6
8 MOM yucsie 8 hopme rnpakmu4yeckoul - - - -
no02omosku
KoHcynbTaumm Tekymne 3,3 1,2 1,2 0,9
KoHcynbTaumm nepeq ak3aMeHoM 4 2 2 -
PelLeH3npoBaHme KOHTPOJsibHbIX paboT 2,4 0,8 0,8 0,8
Budbl ammecmayuu (3a4yem, 3K3a- 0,5 0,2 0,2 0,1
MeH)
CamocTosATenbHas pa6ora: 317,3 115 153 49,3
MpopaboTka maTepunanoB MNo NeKumam, 277,6 100,8 139,8 37,1
y4yebHuKam, y4ebHbIM nocobusim
MogroToBKa K MPakTUYECKUM 3aHATUSAM 12 5 4 3
BbinonHeHne KOHTPOrbHOW paboThl 27,6 9,2 9,2 9,2
MNoaroToBKa K 3k3aMeHy (KOHTPOSb) 22,5 6,8 6,8 8,9




OLIEEHOYHbIE MATEPUAIbI
and NPOMEXYTOYHOU ATTECTALIUU

no gucuunivHe

MaTtemaTuka




1 MNepeyeHb KOMMNETEHUUN € YKazaHUeM 3TanoB ux oopMmmpoBaHus

Ne Kon HanmeHoBaHue komne- | Ko v HaumMeHoBaHME nHAuKaTopa LOCTUKEHMS KOMMNETEHLNN
n/n Komne- TeHLMUN
TEHLNN
1 OrllK-3 CnocobeH npumeHsTtb | MO-1onks MNMpumMeHseT matemaTmMyeckuii annapaT uccrneaoBa-

COOTBETCTBYIOLWNA  (hu-
31KO-MaTEMATNYECKUN
annapat, MeToabl aHa-
nm3a n MogenMpoBaHus,
TEOPETUYECKOIO U 3KC-
NepMMeEHTarnbHOro  uc-
cnegoBaHusa npu pelle-
HUA  npodeccnoHarb-
HbIX 3a4a4

HUA PYHKUUIA, NUHENHOW, AnddepeHLmanbHOro 1 nHTerpans-
HOro ucyUcrneHus, psaoBs, AnddepeHunanbHbIX YpaBHEHUHN,
TEOPUN YHKUUA KOMMNIIEKCHOTO MEPEMEHHOr0, YUCMEHHbIX
MEeTOZOB.

Koa 1 HaumeHoBaHVe nHaukaTopa JoCTuXe-

HNA KOMNeTeHUUn

Pesynbratbl 06y4eHns (NokasaTenu oLeHnBaHus)

NO-1onks
napaTt wuccnegoBaHus YHKLUNA,

MpumeHseT maTemaTnyeckun an- | 3HaeT MeToAbl JIMHEWHOW U BEKTOPHOW anrebpbl, aHanu-
NIMHENHOWN | TUYECKON reoMeTpun, metoabl AnddepeHumansHoOro u nH-
anredpbl, guddepeHumanbHOro U MHTerpanb- | TerpanbHOro UCUHUCIIEHUsl, MeToabl pelueHus anddepeH-
HOro ucdMUcneHud, psaaos, AuddepeHumans- | LuanbHbIX YpaBHEHUA NEPBOro U BTOPOro nopsiaka, pasno-
HbIX ypaBHEHUN, Teopun (OYHKLUUN KOMMNEKC- | XeHne YHKUMA B psa, Teopuu (PYHKLMIA KOMMIIEKCHOro

HOro nepeMeHHoro, YncrieHHbIXx MeTooB.

NnepeMeHHOro, OCHOBHbIE MOHATUS TEOPUU BEPOATHOCTEN U
MaTeMaTU4ECKON CTaTUCTUKU

YMeeT ucnonb3oBath annapaTt NUMHENHOW U BEKTOPHOWN an-
rebpbl, aHanNUTUYECKON reoMeTpuun, NPUMEHATb MeToabl
MaTeMaTU4eCKOro aHanusa npu pelleHum npodgeccuo-
HanbHbIX 3aga4, uccrnegoBatb (PyHKUWMWM, CTPOUTb UX rpa-
kK, pewaTb anddepeHumanbHble ypaBHeEHUs, Uccrneao-
BaTb psbl HA CXOOUMOCTb, UCMOMb30BaTb METoAdbl uccne-
O0BaHMA (OYHKUMM HECKONBbKUX MEpPEMEHHbIX, OLeHMBaTb
napameTpbl pacnpegeneHuin, obpabaTeiBate 1 aHanM3npo-
BaTb pe3ynbTaTbl 3KCMEpMMeEHTa C MNpUBMEYEHNEM COOT-
BETCTBYKOLLEro (hnsmko-maTemMaTnyeckoro annapara
Bnapeet HaBblkamMu peLleHns 3aad NUHeHon anrebpsbl u
aHanuTu4eckon reomeTpun, 3agady MaTteMaTudecKkoro aHa-
nmnsa, Teopun (yHKUMA KOMMIIEKCHOTO MepeMeHHoro, Uc-
cnepoBaHusa  yHKUURN, peweHns auddepeHLmanbHbIX
ypaBHEHU NepBOro K BTOPOro Mopsiaka, pPasfnoXeHus
(OYHKUMIA B pag, NpUMeHeHns annapata QyHKUNA HECKONMb-
KMX MEepeMeHHbIX, 3agay TEoOpun BEPOSITHOCTEN 1 MaTeMa-
TUYECKOW CTaTUCTUKK, MPUMEHEHUS MaTeMaTU4eckoro an-
napata ang obpaboTkn 1 aHanu3a pe3ynbTaToB, MOyYeH-
HbIX B pe3yrnbTaTe 9KCnepumeHTa

2 MacnopT hoHAa OLEHOYHbIX CpeACTB NO AUCLUNTIUHE

Ne Paspenebi MHpOekc KoH- OueHo4Hble cpeacTBa TexHonorus/npoueaypa oueHnBa-
n/n | AUCUMNNWHBI | TPONMPyeMOoW HavMeHoBaHue NeNe zagaHun HWs (cnocob KOHTpOns)
KOoMneTeHuun
(nnn ee yactn)
1 Bornipocekl kK ak3ameHy 45-47 cobecegoBaHne
JInHeHasn oK -3 Tecmosbie 3adaHus 1-3 6naHo4YHOE TECTMPOBAHMWE
anrebpa HomawHee 3adaHue 40 npoBepka npenogasartenem
Kelic-3adaHue 32 npoBepKa npenogasaTenem
2 Bornipocekl kK ak3ameHy 48-52 cobecegoBaHne
BekTopHas onkK -3 Tecmosbie 3adaHus 4-6 6naHo4YHOE TECTMPOBAHMWE
anrebpa HomawrHee 3adaHue 41 npoBepkKa npenogasartenem
Kelic-3adaHue 33 npoBepKa npenogasaTenem
3 | AHanuTnye- Bonpochbl Kk 3k3ameHy 53-60 cobecenoBaHne
ckas reo- OlK -3 Tecmosbie 3adaHus 7-9 6naHoYHOe TecTnpoBaHue




MeTpusi HomawHee 3adaHue 42 npoBepKa npenogasaTenem
Kelic-3adaHue 34 npoBepKa npenogasaTenem
Bonpochbl Kk 3k3ameH, 61-87 cobecegoBaHue
* | Bpepen- 2 2 .
Tecmoesbie 3adaHus 10-12 6naHo4YHOE TECTMPOBAHMWE
umansHoe OrikK -3
KoHmpornbHasi paboma 29 npoBepka npenogasartenem
ncyncneHve =
Kelic-3adaHue 35 npoBepKa npenogasaTenem
5 | Ouddepeh- Bonpocesl k 3a4emy 88-97 cobecenoBaHne
LumarnbHoe Tecmoesbie 3adaHus 13-15 6naHoYHOe TecTnpoBaHue
ncumcrieHme OrK -3 HomawrHee 3adaHue 43 npoBepka npenogasaTtenem
pyHKUMM Kelic-3adaHue 36 npoBepka npenogasaTenem
HECKOMbKMX
nepeMeHHbIX
6 UHTeroans Bonpocel k 3a4emy 98-117 cobecegoBaHue
panb- Tecmosble 3a0aHus 16-9 6raHo4HOe TeCTMpOBaHME
HOe ncuuc-
neHme KoHmpornbHas paboma 30 npoBepka npenogasartenem
yHKLMM OmnK -3 HomawHee 3adaHue 44 npoBepka npenogasartenem
ofHom ne- Kelic-3adaHue 37 npoBepka npenofasaTenem
pemeHHon
7 Bornipocekl k 3auemy 118,119 cobecegoBaHne
OnemMeHThbI
TOK OrikK -3 Tecmosble 3adaHusi 20,21 6naHo4YHOe TECTMPOBAHMWE
8 [ndbdepet Bonpocesl k 3a4emy 120-137 cobecegoBaHue
cbcpepen- Tecmosble 3a0aHus 22-25 6rnaHo4HOe TeCTMpOBaHWE
LumanbHble OrK -3
KoHmpornbHasi paboma 31 npoBepka npenogasarenem
ypaBHEeHus =
Kelic-3adaHue 38 npoBepkKa npenogasaTtenem
9 Bornipocekl k 3auemy 138-143 cobecegoBaHne
Psiobil OlNK -3 Tecmosble 3a0aHus 26-28 6naHo4HOe TecTMpoBaHue
Kelic-3adaHue 39 npoBepka npenogasartenem

3 OueHOYHble MaTepuanbl ANA NPOMeXYTOYHOM aTTecTauuum.

TunoBble KOHTPOJbHbIE 3afaHUA UITN UHbIe MaTepuarnbl,
HeobxoAuMbIe ANA OLEeHKU 3HaHUN, YMEeHUN, HaBbIKOB U (Unun) onbiTa
AeATEeNbHOCTU, XapaKTepuU3yroLwmux atanbl (popMmmpoBaHUus

KOMneTeHUUN B NpoLiecce OCBOeHUs1 obpasoBaTenibHOM NporpamMmmbl
McnbiTaHne npoMexXyTovHOM aTtTecTtaumm obyyatoweroca no gMCUUNInNHE NpoBOANUTCA
B (hopme ak3ameHa (3ayeTa), npegycMmaTpuBaeT BO3MOXHOCTb nocreayroLlero cobecegoBaHms.
Kaxabih bunet BknovaeT B cebs 1- 4 KOHTPOSbHBIX BONPOCOB (3aday), N3 HUX:
- 1-3 KOHTPOJSIbHbIX BONPOCOB Ha NMPOBEPKY 3HAHWUM;
- 1-2 3ad0ay4u Ha NpOBEPKY YMEHUIN U HABLIKOB.

3.1 Tecmbl (mecmoesbie 3ad0aHusi)
3.1.1 Wuepp u HaumeHosaHue komnemeHyuu OlMK-3 CnocobeH npumMeHATb COOTBET-
CTBYHOLLUNN (PU3MKO-MaTEMATMYECKUIM annapaT, MeTodbl aHanMsa n MoaenmpoBaHus, Teope-
TMYECKOro N 3KCNepuMeHTarnbHOro nccnefoBaHus Npu pelleHun npodeccnoHarnbHbIX 3aga4

NQ 3a- TecToBOE 3ajaHne C BapmaHTaMun OTBETOB U NpaBUSIbHbIMK OTBETaMU
OaHuns
1 1 =30
OI'IpeLI,GJ'II/ITeJ'Ib MaTpuubl A _ 2 5 0 paBeH...
-1 1 4
1) 52 2)-10 3) 0 4) 44,

32

2
[aHbl maTpuubl A= 12 , B= 4 8 . MaTtpuua A-B pasHa:
35




1 —3 —6 2)-—3—6 3 o8 4)612
(0] 7 O 3 05 O 8

3 Mpu pewernn cuctembl | X +2Y =2, no npasuny Kpamepa:
3x—4y=7
1 2 2 7 1 2
1) A = y A 1: y 2 = y
3 4 3 -4 2 7
Z)Azl Z’AZZ 2’ :1 2’
3 -4 P74 37
1 2 2 2 1 2
3) A = y A 1: ) 2 = 1
3 4 7 4 3 7
1 2 2 2 1 2
4) A= A = A, = ,
3 4 3 4 3 7
4 CkansipHoe Npou3BeieHne BEeKTOpoB au b , ecnng = {3; 5; 8} b= {_1; 2;0} paBHO:
1) 2 2) -7 3) 8 47
> [aHbl BEKTOpLI § = {2;5;7} np = {1; 2;4}. KoopanHaTbl BEKTOPHOro Nnpov3seaeHns
A=axb pasHbr:
1) (6;-1;-1) 2)(2;-4,5) 3)(6:2;1) 4) (3; 8; 6)
6 CwmeluaHHoe npoussefeHue Bektopos d = (1,— 2; 0), b = 1, 0;2), ¢ =(-2;4;0) pas-
HO:
1)5 2)0 3) -4 4) -6
7 YrnoBoit koachcumeHT npsimoit 6X + 2y —5 = 0 pase:
1) -6 2) -3 3) 3 4) 6
8 BbiGpaTb ypaBHEHWE OKPYXXHOCTM, NPEACTaBMNEHHOW Ha PUCYHKE:
y —
- 5 R=3
- > |
1) x*+y*=9; 2 (x—4) +(y-2)' =9;
3) (x+4) +(y+2) =9, 9 (x+4) ~(y+2) =9.
9 YpaBHeHUe NNocKoCTU, Npoxoasiuen yepes Touky Mg (2; 1; -1) n nmetrowien HopmMmarsbHbIN
BEKTOP N ={1, -2; 3}, uMeeT BUA:
1)2x+y+z+1=0 2) Xx-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 48




11

Ykaxkute npasunbHbl BapnaHT: «[1pegen oTHOWEHNA npupalleHna oyHKLMN K npupatle-
HWIO aprymeHTa, Koraa npupalieHme aprymeHTa CTPEMUTCS K HyIto, Ha3blBaeTCs ..... »

1) acumnTOTOM

2) HeonpegeneHHbIM NHTerpasniom

3) npou3BogHOM OT AaHHOMW hbYHKLIMMK

4) onpefeneHHbIM NHTErpanom

12 N remws
MpounssogHaa yHKUMN y=v4-Xx paBHa:
' X X
, y =- y = —— , .
1) Y =X++44-Xx? 2) 4— X2 3) 2.4 — x2 )Y = arcsin 2x
13 YacTHas npounssoaHas dyHkummn Z = 5x°y — y° + 7 no nepemeHHoii (y) npn X =1y =0
paBHa:
1) 0 6) 2 3)4 1H5
14 2, y?
YacTtHas npousBogHas W OYHKUMK Z == paBHa:
X
2 2 2 1
n-= 2 3 4
X X X X
15 | KoopauHaThbl ToYeK BOSMOXHOrO 3KCTpeMyMa pyHKUMM Z = Yy + 2Xy — 6y pasHbI:
1) (3,00 2)(1,0)m (0,1) 3)(1,1) 4)(1,0)
HeonpeneneHHblit uHTerpan ° 9X+3 papeH
5 S5x+3
+C 5arctg +C
1) 5x+3 g)l|n|5x+3|+c 3)5In[5x+3+C 4
5
17 T
OnpenenexHbIii MHTerpan j cos(2 X) dx paeeH
nl4
1) -1/2 2) 0 3) 1 4) 2
18 Mnowaab obnactn , orpaHUYEHHON NMUHNAMKU  y=2X, Y= X, X=1 paBHa
1) 1/3 2) 1/2 3) 2/3 4H1
19 O6bem Tena, Nony4veHHbI Npu BpaweHnn Bokpyr ocn OX curypbl, orpaHUYEHHON SINHK-
AamMu y= Ix, Y= X paBeH
1) n/12 2) /8 3) nl7 4) n/6
20 PelueHusiMu ypaBHeHust X° + 2Xx+2 =0 siBnsioTcs:
1) z,, =1%i 2)z,,=-1%i 3)z,,=-1+Ii 4) z,, =2+i
21 PesynbTat npon3BeneHns AByX KOMMMEKCHbIX ynucen (2 —i) un (2 +i) paBeH
1)3 2) 5 4) 4+i 4)4-i
22 O6wee pelueHve anddepeHumnansHoro ypasHeHus )y = €°+1 uveet sug
1) Y =20+2x+C 2) Y=€+x+C 3) YV =28"+x+C 4) yV=€+2x+C
23 O6Lwwee pelueHne anddepeHumansHoro ypasHenuss ) = —1/ X UMeeT BUA
1) Cx+x+C, 2) G/ x+C, 3) Cx+C, +Inx 4) Cx+x° +C,
24 O6uwwee pelueHne anddepeHumansHoro ypasHenuns ' +2 ) + y=0 umeet Bug




1 e *+Cxe” 2) Ce'+Ce” 3 e +Ce" 4) Ce+C,
25 YacTHoe pelueHue y.,, MIMHENHOro HeOAHOPOAHOro AnddepeHUnanbHOro ypaBHEHNS
y"+4y'+5y =sinx crnegyet uckaTb B BUae
1) y,, = Ae **sinx 2) y,, = Asinx + Bcosx
3) y,, = (Asinx+Bcosx)x  4) vy, =(Asinx+ Bcosx)e
26 Cpenm npmBegeHHbIX pagoB cxoaaTcs
o0 1 o0 0 1 0
1 2) > 3) 4) » A/In+2
§n2+2 P nZ_:‘\/n%z Z;‘
27 Cpenm npmBegeHHbIX pAgoB pacxogaTcs
IDNC AP 3 S\ & a ¥y
n=1 3/7 n=1 /72 +1 n=1 n=1 n
28 PasnoxeHune yHKuMM Yy = e * B psig MaknopeHa umeeT Bug,
2 3 2 3
X° X
D I1I-X4+———+.. 2)1—x—X——X—+
21 3 21 3
2 3 X3 4
3) 14Xt X L+ +
21 1 21 3
3.2 KoHTponbHas paboTa
3.2.1 Wudgpp u HaumeHosaHue komnemeHyuu OlNK-3 CnocobeH NpMMEHATbL COOTBET-

CTBYIOLLMIA PU3MKO-MATEMATMYECKMIA annapaT, MeTOAbl aHanM3a U MoaenuMpoBaHUs, TEOPETU-

YEeCKOro n akcnepmMmMeHTarnibHoro nccrnengoBaHma npu peeHnn HpOd)eCCMOHaHbeIX 3agav

Homep TekcT 3agaHus
3aJaHusa
29 1. Hantu nponssogHyto y'(x) dyHkumm y(x), 3agaHHON napaMmeTpu4ecky C MOMOLLbIO
ypaBHEHWIA:
X =+/1— 25t2
y =arcsin? 5t
Haintn nponssoaHble YHKLMIA:
\/sin x
2. y= In“(:«;x2 +1) 3. y= X0y, y = o 5. y=ctg®x-arccos(e*)
30 BbluncnuTb HeonpeaeneHHble HTerpanbl
dx e”
1. | —— 2. | ———dx 3. | x7*dx 4. | x®In xdx
J. xIn® x jm '[ '[
2
5.'[ X~ +2x+21 dx 6.j dx
(X +1)(x—4)(x+5) (x +1)x
31

Hawntn obwee pelieHne anddepeHumnanbHbIX ypaBHEHNI

2
1. sin?xdy—3Y cosxdx=0 2. y':%} +¥

, 1

——— 4 y'=y’cigx 5 y'+2y'+y=x+1
X"~ XCOS” X




3.3 Kenc- 3apanumsn
3.3.1 Wuepp u HaumeHosaHue komremeHyuu OlNK-3 CnocobeH nNpPUMEHATbL COOTBET-
CTBYIOLUNN (PU3NKO-MaTEMATUYECKUIW annapaTt, MeToabl aHannsa n MoaenupoBaHus, Teope-
TUYECKOro N 3KCNEePMMEHTANIbHOrO UCCreaoBaHNA NpU peLlleHn NnpodeccmoHanbHbIX 3aaad
3adaHue: [JaTb pa3BepHyTble OTBEThbI HA CreayloLne CUTyaumMoOHHbIE 3a0aHunsA

Homep
3agaHus

TekcT 3agaHus

32

NMoasapava 1
[MpeanpusaTtue, cneunanmsnpyroLLleecs Ha Npon3BOACTBE BEPXHEN OAeXabl, Ans
NPOM3BOACTBA NNaLlen n KypToK NCNomnb3yeT Cbipbe ABYX TUMOB: A1 1 Az. Hopmbl
pacxoa KaXkaoro 13 HMX Ha Npov3BOACTBO €AUHNLIbI MPOAYKLMU KaXaoro suaa v
obbem pacxoga 3a 1 geHb 3agaHbl Tabnuuen:
HopMEl pacxona CeIpea BHI cBIpbA
Ha €IHHHLY IIPOIYKLIHH.
YCII. e1I.

TTnamms

KypTkH

Pacxon celpeq Ha 1 neHe. | 900 800
YCIIL €.

[MycTb exxegHeBHbIN 06BEM BbifycKka nrallen n KypToK COCTaBnseT X3 U X2 COOT-
BETCTBEHHO, TOrga MaTtemaTtuyeckas Moaerib ANA HaxXoXOeHUs eXXeQHEeBHOro Bbl-
nycka Kaxgoro Buga BepxHen oaexabl MOXeT UMEeTb BUS, ...

BapuvaHTbl oTBETOB

5x +2x, =800 2x +5x, =800
2x; +3x, =900 S 3x; + 2x, =900

hlba
o

9

{Exl -I—sz =900 {51’1 + 2.1:'2 =900
9 31’1 + EII =8&00 9 Exl +3I2 =800

NMopsapava 2
YcTaHoBUTE COOTBETCTBME MEXAY BUAOM U3OENUA N exxegHEBHbIM 06beMOM ero
BbInycka.
1. ExXXeQHeBHbIN 06bEM Bbinycka nnaLlen.
2. ExxegHeBHbIM 06bEM BbIMyCcka KYpTOK

BapuaHTbl oTBeTOB
o hoo 1l boo [hso [Jz00 [ 50

Mops3apaua 3

CTOMMOCTb eauMHMLbI CbIPpbst KXO0ro Tuna 3agaHa matpuuen-ctpokon B =(20 25).
CTOMMOCTb CbIpbsi, 3aTPa4YeHHOro Ha NPOU3BOACTBO KypTOK, cocTaBuT 11000 eau-
HUL,

33

HaHbl koopamHaTtel BepwunH nupamugbl ABCO  A(5,-1,3), B(-1,5,3), C(3,5,-1),




D(-2,-7,-5). HanTtu BbIcOTy nnpamuabl, ucnonbdys oopmyny V =%SH .

34

. X y-1 z+1 .
HanTtu Touky nepeceveHns NpsAMon 21 T 5 N NAOCKOCTK, NpoXoAsLlen ve-
pes Toukn A(1,3,8), B(0,4,7), C(10,5,3).

35

O61bEM npoaykumm u, BbinyckaemMorn pabounm B TedeHne pabodero aHs, Bblpaxa-
. 5 15 ..
eTca PyHKUMEN u(t)=—gt3+?t2 +100t +50, roe t — Bpemsi, 4; npu4ém 1<t <8. Bbl-
YUCNUTb NPOUN3BOANTENBHOCTbL Tpyaa. BbluncnuTb NpomM3BoanTENBHOCTDL Tpyaa Ye-
pe3 1 4 nocne Ha4ana u 3a 1 4 0O okoH4YaHus paboyero gHsA. B kakoe Bpemsi nNpo-
N3BOANTENBHOCTL TPYAa MakcumarnbHa?

36

O6Lwme nagepxkn Npon3BoacTBa 3agaHbl PyHKUMEN
U =0,5x" +0,6xy +0,4y* —700x —596Yy + 2000, rae X U Y — COOTBETCTBEHHO KOnuye-

ctBO ToBapoB A 1 B. Ckonbko eanHuy ToBapa A un B HyXHO npounsBecTu, 4TOObI 13-
OEPXKKN HA NX N3roToBreHme Bbliiv MMHUMaITbHBIMN?

37

N

9-— x?
BbluMcnunTb MHTerpan Igdx.
X

38

B ropoge c HaceneHnem 4000 yen. pacnpocTpaHeHne anugeMmn nogYnHaeTcs
ypaBHEHUIO 3—{ =0,001y(4000-vy), rae y — 4mcno 3aboneBmnx B MOMEHT BPEMEHM t.

Yepes kakoe Bpems 3aboneet 90 % HaceneHus, ecnv B HavanbHbI MOMEHT Bore-
no 2 % HaceneHus?

39

C nomMoLLbto pasnoXeHus NoAblHTerpanbHOM YHKUMM B PSIA BbIMUCTIUTL C TOYHO-

1 -
ctbto 0,001 uHTerpan jwdx.
X
0

3.4. JomawHee 3agaHne
3.4.1 Wucgpp u HaumeHosaHue komremeHyuu Ol1K-3 CnocobeH nNPUMEHATbL COOTBET-
CTBYIOLLUNIN (PU3NKO-MaTEMATUYECKUIW annapaTt, MeToabl aHannsa n MoaenupoBaHusl, Teope-
TUYECKOro N 3KCNEePMMEHTANIbHOrO NCCeaoBaHNA NPU peLlleHn NnpodeccmoHanbHbIX 3aaad

Homep TekcT 3agaHus
3aaHnA
40 2 34 1
0-12-2
3agaHue 1. Bolumcnutb onpegenuTernb 2 01 ol
-5 03 1
3agaHue 2. [MponsBecTn gencTBUA Hag MaTpuLamu.
23-1 1-20 0-31
2AB-C,roe A=|32 1|, B=|4-33|, C=[(4 02].
120 1 21 3-12
3agaHue 3. PewnTb cUCTEMY NIMHENHBIX YPaBHEHUN
1) c nomowbto Nnpasuna Kpamepa, 2) cpeactsaMmy MaTPUYHOIO UCHUCIIEHUS.
X+y-3z=-1
2x+y -2z=1
X+y+ z=3
41 1. [JaHbl koopanHaTbl BepLunH nupamuabl ABCD




A(5,-1,3), B(-1,5,3), C(3,5,-1), D(-2,-7,-5). HanTtu: 1) yron mexgy pebpamn AB n AC;
2) nnowaab rpaHn ABC; 3)o6bem nupammngpl.

2. Nanbl BekTopa @=4 - G b= p+2§. MssectHo |p|=3, |d=3, £(P,q) = 150°.
Hantu: 1)| abl, 2) | axb |.

42 1. aHbl KoopanHaThl BepLInH TpeyronbHnka ABC
A(3,6), B(11,10), C(9,6). Hantn: 1) ypaBHeHne meguaHsl AD 1 ee aonvHy; 2) ypas-
HeHue BbicOoTbl AE 1 ee gnvHy: 3) yron mexay meauvaHon u BbicoTon. Caenatb
yepTex.
2. [laHbl koopanHaThl BepLlnH nupamuabl ABCD
A(5,-1,3), B(-1,5,3), C(3,5,-1), O(-2,-7,-5). Hawntn: 1) ypaBHeHne rpanun ABC; 2)
yron mexagy pebpom AD u rpaHbto ABC; 3) ypaBHEHME BbICOTbI, ONyLLEHHOW U3
Toukn D Ha rpaHb ABC; 4) TouKy nepeceveHns BbICOTbI C rpaHbio U ANUHY BbICOTHI.
3. HanucaTtb kaHOHWYeCcKoe ypaBHeHue annunca, ecrnm OH NPOXOAUT Yepes TOYKU
M(2; 3) n N(4; 0). HanTtu ero akcueHTpucuteT. CoenaTb YepTex.

43 1. Hantn yacTtHble Npon3BogHbIe BTOPOro nopsiaka pyHkummn z = f(x,y).
7=22Y

X+Yy

2. Bblumcnute rpagueHT nons z = x° —2xy +3y —1 B Touke M (1; 2).
3. Haiitv nponsBoaHyto coyHKUMKM z = X —3x"y +3xy’ +1 B Touke M (1;1) B Hanpas-
neHuun MTVIl ,rae ML), M, (2;3).
4. Haitu akcTpemMyM pyHKUMK Z = X +0.5xy +0.5y° + 2x+4y + 2.

44 1 . Beumcnute nnowaab ourypbl, orpaHUYeHHON NNHUAMMU:

a) y:2\/§, y:ﬁ,x:4. b) x=5cost, y = 4sint.
2. BblumcnuTb ONNHY Oyryn KPUBOW:

a) y® =x® ot Touku A(0,0) oo Touku B(4,8) b) r =cose.
3.Bblumcnutb 06bem Tena, Nony4eHHoro BpalleHmemM urypel,
orpaHUYeHHON NUHMSAMK Y = 2X — X, y =0, BOKpyr ocn OX .

4. Bbluncnmtb HECOBCTBEHHLIN MHTErpan unm gokasaTb €ro pacxogMmMocTb:

“Inx
L
> X

3.5 Ok3ameH (3auveT)

Bonpochbl ansa ak3ameHa, 3a4yeta

3.5.1 Wuepp u HaumeHosaHue komremeHyuu OlNK-3 CnocobeH nNpPUMEHATbL COOTBET-
CTBYIOLUNIN (PU3NKO-MaTEMATUYECKMIW annapaTt, MeToabl aHannsa n MogenupoBaHusl, Teope-
TUYECKOro N SKCNEePMMEHTANIbHOro NCCneaoBaHNA Npu pelleHn NnpodeccmoHanbHbIX 3aaad

Homep TekcT BONpoca
Bornpoca
1 cemecTp
45 Onpegenurtenu 2-ro n 3-ro nopsakos. CBOWCTBA onpeaenuTenen.




46

MaTpuupl. dencteusa Hag matpuuamm. ObpaTtHasa matpuua.

47 PeweHne cuctembl 3-x NUHEWHbIX anrebpanvyecknx ypaBHEHWA MO npasuny
Kpamepa 1 maTpuyHbiM METOO0M.

48 BekTopsbl. JlInHenHble onepauun Hag Bektopamn. CBONMCTBA NMMHENHBLIX Onepaunin.

49 Basuc. PasnoxeHne Bektopa no 6asucy. [lekaptoBa cuctema KoopamHar.

50 CkanspHoe npounssegeHne Bektopos. ConcTBa. BbluncneHuve.

51 BekTopHoe npousseaeHne aByx BektopoB. CBoncTBa. Beluncnenue.

52 CmellaHHOe Npon3BedeHne Tpex BEKTOPOB. BbluncneHuve.

53 [MpocTenwve 3agavv aHanNUMTUYECKON reOMeTpUn Ha NNOCKOCTU. YpaBHEHUE NIMHUU
Ha NSIOCKOCTU. YpaBHEHNSA MPAMOW Ha MIOCKOCTH.

54 Yron mexgy npsMbIMA @ Ha  MfIOCKOCTW. YCroBue naparnnenbHOCTU U
nepneHankynapHocTu. PacctoaHne TO4YkuM 00 NPAMOWN.

55 annunc.

56 Mmnep6ona.

57 Mapabona.

58 YpaBHeHus nnockocTtn. BaaMmHoe pacnonoxeHuve OByx nriockocten. PaccTtosHue
TOYKM OO NJIOCKOCTW.

59 YpaBHeHVs nNpsiMOM B MpoOCTpaHCTBe. B3anmHoe pacnonoxeHue OBYX MPSMbIX B
NpOCTPaHCTBE.

60 B3anmHoe pacnonoxeHme NpsMomr 1 NiIOCKOCTMU.

61 OyHKumsa. Cnocobbl 3agaHuns. CrnoxHasa yHKUMS.

62 Mpepen dpyHkumn. OQHOCTOPOHHWE Npeaensl.

63 Mpeaen yHKUUKU NPU X—>00, X — + 0, X —> - 0. TeopeMbl 0 npeaenax.

64 1-n 3amevaTenbHbIN Npegen.

65 2-n 3amMevaTenbHbIv npegen.

66 BeckoHe4yHO Manble n 6eckoHeYHO Bonbline PyHKUNN.

67 CpaBHeHne 6eCKOHEYHO MarnbiX.

68 HenpepbIBHOCTb (PyHKUMMN.

69 Touyku paspbiBa PyHKUUKU. KyCOYHO-HeNpepbIBHbIE PYHKLMN.

70 [MpounsBogHas pyHKUMN. 'eomeTprndeckmi cmblch. JleBas n npasasi NpON3BOAHbIE.

71 CBs3b andepeHuMpyemMoCTN U HENPEPBIBHOCTUN (PYHKUUMN.

72 OuddepeHumnan gyHKUMN.

73 OcHoBHble Npasua anggepeHuMpoBaHms.

74 [MponsBogHble PyHKUMNn Yy =C, y =sSin X, Y =C0S X, Y =1tg X, Y = ctg X, Y = loga X.

75 O6paTHas dyHKkums. [NMponssogHas obpaTHOM QyHKLNN.

76 Mpov3BoAHble PYHKUMIM y = @, y = arcsinx, y =arccosx, y = arctgx, y = arcctgx.

"7 lMpousBogHas cnoxHon doyHKumu. Jlorapudpmuyeckas npomssogHad. pomnssogHas
dyHKUMM y = x* (ae R).

78 lNponssogHble U anddepeHumnansl BbICLUMX MOPSLAKOB.

79 lMponssogHas yHKUMN, 3a0aHHOW NapamMeTpUYecKnu U HESIBHO.

80 Teopembl Ponns v JlarpaHxa.

81 Teopembl Ponnsa n Koww.
HeonpegeneHHoctTn Buaa o n - Mpasuno Jlonutana. PackpbiTne
HeonpeaeneHHocTel Buga 0-00, oo - oo, 0%, oc®, 1%,

83 MHorouneH Tennopa. Teopema Tennopa.

84 dopmyna MaknopeHa. PasnoxeHne yHKUMI Yy = €%, y = sin X, Y = cos X no ¢op-
myne MaknopeHa.

85 IMpun3HaK MOHOTOHHOCTU OYHKLMIA. JKCTpeMyMbl yHKUMN. Heobxoamumoe n gocta-

TOYHOE YCIioBMA SKCTpeEMYMA.




86 MHTepBanb! BbIMyKNOCTU (BOrHYTOCTU) pyHKUMK. Touka nepernda. Heobxoanmoe n
A0CTaTOYHOE YCIOBUA TOYKN nepermba.

87 AcumMmnToTbl rpadmka pyHkummn. Cxema nccnegoBaHus QYHKUNN.

2 ceMecTp

88 DYHKUMNA HECKONBbKMX NepeMeHHbIX. feomeTprnyeckoe nsodbpaxeHune pyHKLMM ABYX
nepemeHHbIX. JINHUM 1 NOBEPXHOCTU YPOBHS.

89 [Mpenen n HenpepbIBHOCTb PYHKLMM ABYX NEPEMEHHbIX.

90 YacTtHoe v nonHoe npupaleHne PyHKUuKn. YactHble npon3BogHble OYHKUMM OBYX
nepemMeHHbIX. [NMpaBnno BbIYUCNIEHNS NPON3BOAHbIX.

91 OnddepeHumnpyeMoctb PYHKLMM ABYX NEPEMEHHbIX.

92 OvddepeHumnan yHKUNN OBYX NEPEMEHHbIX.

93 [MpousBogHas croxHon yHKumMn. WHBapuMaHTHOCTL opMbl auddepeHumnana
PYHKUMN OBYX NEPEMEHHDIX.

94 YacTHble npousBoaHble W gudpdepeHunansl  BbICLUMX MOPAOKOB  (PYHKUMK
HECKONbKMUX NEPEMEHHbIX.

95 OKCTpEMYM (PyHKLMM OBYX NepeMeHHbIX. Heobxoanmoe ycnosmne akCcTpemyma..

96 [MponsBogHas No HanpaBEHWUIO.

97 'pagueHT cpyHKumnn. CBONCTBA rpaguneHTa

98 lMepBoobpasHasa yHKUMN. HeonpeneneHHbIn MHTerpan.

99 CBoicTBa HeonpeaeneHHoro nHterpana. Tabnvua nHterpanos. [pasuna nHte-
rpUpoOBaHUS.

100 MeTon 3amMeHbl MepeMeHHOM U UHTErpupoBaHWe Mo 4acTaM B HeonpeneneHHOM
NHTerpane.

101 VHTerpupoBaHue BbIpaXXeHum, cogepXallumnx KBagpaTHbIA TPEXYEH.

102 MHTerpnpoBaHue paumoHanbHbIX QYHKLNNA.

103 PasnoxeHue apobu Ha npocTenwme. IHTerpupoBaHve nppaunoHanbHbIX Bbipaxe-
HUW.

104 MHTerpnpoBaHme TPUroHOMETPUYECKNX BbiPaXKEHUN.

105 OnpepgeneHne onpegeneHHoro nHTerpana.

106 Heobxoanmoe n OocTtaTtoyvHOE YCroBUE MHTErpMpyemMocTu OyHKuun. NHTerpmpo-
BaHME HENPEePbIBHbIX M HEKOTOPbIX Pa3pbiBHbIX (OYHKLIMN.

107 CBoucTBa onpeaeneHHoro nHTerpana.

108 OueHkn nHTerpanos. Teopema 0 CpeaHeM.

109 MHTerpan ¢ nepemMeHHbIM BepXHUM npegenom. Popmyna HetoToHa-JlenbHumua.

110 3ameHa nepemMeHHON B onpeaenieHHoM uHTerpane. VIHTerpyupoBaHme no 4actsm B
onpeaeneHHoOM UHTerpane.

111 BbluncneHvne nnowaam nnockon ourypel.

112 [Mnowanb KpMBONMHENHOIO CekTopa.

113 Ob6bem Tena BpaleHUA.

114 [nvHa gyrv nnockon KpuBOW.

115 PaboTta nepeMeHHOn cunbl.

116 HecobCTBEHHbIN MHTErpan NepBoro poaa

117 HecobCTBEHHbIN MHTErpan BTOPOro poaa.

118 DopMbl KOMMNEKCHOIO YnCna.

119 [enctBuns Hag KOMMNIEKCHbIMU YUCNaMW.

120 MoHatne gnddepeHumnanbHoro ypasHeHnd. OuddepeHunanbHoe ypaBHEHNE
nepsoro nopsigka. 3agada Koww.

121 O6bLee 1 YyacTHoe pelleHns anddepeHLmanbsHOE ypaBHEHMSI NEPBOro Nopsiaka.

122 OundpepeHumansHoe ypaBHEHNE C pa3fensownuMmMCca NepPeEMEHHbIMMU.

123 OpHopofHoe ypaBHeHMe.

124 JInHenHoe guddepeHumnanbLHoe ypaBHEHME nepBoro nopsigka. YpasHeHue bep-




Hynnn. Metog bepHynnw.

125 OvddepeHumnansHoe ypaBHeHME B NONHbIX AnddepeHumanax.

126 OuddepeHumnanbHble ypaBHEHUS BTOPOro nopsiaka (onpegenexve, 3agada Koww,
obLLee 1 YacTHOe peLUeHus).

127 OuddepeHumnanbHble ypaBHEHUS BbICLUMX NOPAOKOB.

128 OuddepeHumnanbHble ypaBHEHUS BTOPOro nopsaka, gornyckarowme noHWXeHe no-
psaka.

129 JInHenHble auddepeHumansHble ypaBHeHNA BToporo nopsgka. CTpyktypa pelue-
HUA NWUHENHbIX OOQHOPOAHbLIX AudbdepeHUnanbHbIX YypaBHEHUA BTOPOro nopsiaka.
JINHENHO 3aBUCKMbIE U HE3aBUCUMbIE DYHKLINN.

130 Onpegenutens BpoHckoro. CTpykTypa obLero peweHms fNUHENHbIX OOHOPOLHbIX
andpepeHUmnanbHbIX ypaBHEHU BTOPOro nopsaka.

131 HaxoxageHue obLiero peleHns no n3BeCTHOMY 0OQHOMY YaCTHOMY PELUEHNIO..

132 CTpykTypa oOwero peleHns JfMHENHbIX HEeOOHOPOAHbIX AnddepeHunanbHbIX
ypaBHEHNN BTOPOro nopsiaka.

133 MeTopq Bapmaumm Npon3BosibHbIX MOCTOSHHbIX.

134 JInHenHble ogHopoaHble AuddepeHunanbHble ypaBHEHUS BTOPOro rnopsiaka ¢ rno-
CTOSIHHbIMU KO3(hdULmneHTamu.

135 JInHenHble HeogHopoaHble AuddepeHUnarnbHble ypaBHEHUS BTOPOro nopsgka c
NOCTOSAHHBLIMU KO3(hpUUneHTamun. HaxoxgeHne 4YacTHOro peLleHus.

136 Cunctembl 06bIKHOBEHHbIX AnddepeHumnanbHbix ypaBHeHUn. 3agada Kown. Obuiee
N YaCTHOE peLleHus.

137 PeweHne cncrtembl 06bIKHOBEHHBIX AndddepeHUmnanbHbIX YpaBHEHNI

138 Uucnosble psagbl. Heobxognmoe ycnosme cxoanmocTu. [locTaTtouHble NpU3Haku
CXOOUMOCTW YMCNOBOro paaa.

139 3Hakouvepeaytowmecs pagpl. Teopema JlenbHmua. AbcontoTHas 1 yCnoBHasi Cxo-
ONMOCTb.

140 CrteneHHble pagbl. Teopema Abens. NHTepBan n pagnyc CXoguMoCTU CTENEHHOTO
psga.

141 PasnoxeHue oyHKUMI B cTeneHHble paabl. Psaa Tennopa n MaknopeHa.

142 PasnoxeHue B psag MaknopeHa yHKUMA Yy = e€*, y=sinX, y=cosX, y=shx,y=
ch x, y=arctg x .

143 [MpunoxeHne psaoB B NPUBNMKEHHBIX BbIMUCIIEHUSIX.

4. MeToau4yeckme Mmatepuanbl, onpegensiowue npoueaypbl OLeHMBaHUA 3HAHUW, yMme-
HWW, HaBbIKOB U (UNX) onbiTa AeATEeNbHOCTU, XapaKTepMu3yrLwmx atanbl popMmupoBaHus
KoMneTeHUuun

Mpoueaypbl OLEHMBAHUSA B XOA4E U3YYEHUS OUCLUMUNIIMHBLI 3HAHWA, YMEHUA N HaBbIKOB,
XapakTepuayoLwmnx atanbl GOPMUPOBAHUSA KOMNETEHLMIA, PErMaMEHTUPYIOTCSA NOSNOXKEHUAMMN:

- M BI'YWUT 2.4.03-2017 lNonoxeHne 0 KypCoBbIX 3K3aMeHax 1 3a4eTax;

- M BIryYWUT 4.1.02-2017 MNonoxeHne 0 pENTUHIOBOW OLEHKE TEKYLLEN yCrneBaeMocTun

TecToBblE 3a0aHUS
Kputepuu n Wwkasnbl OLEHKU:
- OLEHKa «OTNNYHOY» BbICTaABNAETCS CTYAEHTY, ecnun ctyaeHT oteeTun Ha 85 -100 % Bonpocos;
- OLEHKa «XopoLloy», ecnu ctyaeHT otBeTun Ha 70 - 84,99 % Bonpocos ;
- OLEeHKa «yO0BIETBOPUTENBHOY», ecnn CTyaeHT oTBeTun Ha 50 - 69,99 % Bonpocos.;
- OLEHKa «HeyaoBeTBOPUTENbLHO», ecnn cTyaeHT oTBeTun Ha 0 - 49,99 % Bonpocos.



AyaouTopHas KOHTporibHasa paboTta
Kputepun n wkanbl oueHKu:

- OLEHKa «OT/IMYHO» BbICTABNSAETCS CTYAEHTY, €CNN CTYAEHT BbiOpan BEPHY METOAMKY
peLLeHnst 3aga4um, NPUBEN BEPHbIN pacyeT;

- OLlEHKa «XOpOLLUO» BbICTABIAETCA CTYAEHTY, €CN CTyAEHT BbliOpan BEPHYI0 METoAMKY
peLleHnss 3agayv, NpuMBEN BEPHbIN pacyeT, NMMEKTCA 3aMeyaHus Mo OPOPMIIEHMNIO 3a[aHUS,
ponycTtun He 6onee 1 owmnbky;

- OLEHKa «yOOBMNEeTBOPUTENbHO» BbICTABNAETCS CTYAEHTY, €Cnn CTyAeHT BbiOpan Bep-
HYI0 METOAMKY PEeLUEeHUs 3a4aun, OonycTun 2 OWNOKM B BbIYMCIIEHUSX;

- OLleHKa «HeyaoBNeTBOPUTENBbHO» BbICTABMSETCA CTYAEHTY, eCnn CTyaeHT Bblbpan He-
BEPHYIO METOAUKY peLleHns 3agaym, gonyctun 6onee 2 owmMbOK B BbIYUCIIEHUSNAX .

[lomaluHee 3agaHue
Kputepum u wkanbl OLEeHKM:

- OLeHKa «OTNNYHO» BbICTABNSAETCH CTYAEHTY, €Cnn CTYAEHT BbiGpan BEpPHY0 MeTOANKY
peLLeHnst 3ag4a4um, NPUBE BEPHbIN pacyeT;

- OLlEHKa «XOpOLUO» BbICTaBMSETCHA CTYAEHTY, €CNU CTYAEHT BbiOpan BEpHY MeTOAMNKY
peLLeHnst 3a4ayn, NpMBEN BEPHBIN pacyeT, MMEKTCH 3aMeyaHnsi MO TEKCTY U 0POpPMIEHUIO 3a-
AaHus, gonyctun He 6onee 1 owmnbkuy;

- OLleHKa «yAOBMeTBOPMTENBHO" BbICTABNAETCA CTYAEHTY, €Cnu CTyAEHT BbiOpan BepHyto
METOAMKY peLleHns 3agayum, NpoBeaeH BEPHbI pacyeT, NpeacTaBui pelleHne 3agad, UMetoTcs
3HaYMTENbHbIE 3aMeYaHns NO TEKCTY U 0POPMAEHUIO 3adaHus, JoNyCcTUN He Bonee 2 owmnboK,;

- OLleHKa «HEeYyAOBMETBOPUTENBHO» BbICTABNAETCA CTYAEHTY, €CNN CTYAEHT BbiOpan He-
BEPHYIO METOAUKY peLleHns 3adaymn, NpoBeAEH HEBEPHbIN pacyeT, UMEKTCH 3HaYMTENbHbIE
3aMeyaHus no TekcTy n ocpopmneHuto paboTel, gonyctun 6onee 2 owWnBOK.

OK3ameH (3a4eT)

KpuTepum n Wwkanbl OLEHKH:
- OLIEHKa «OTMIMYHO» BbICTABMSAETCS CTYAEHTY, NPOSABMBLLUEMY BCECTOPOHHME 1 rNybokme 3Ha-
HUSA NPOrpPaMMHOro MmaTepuana n ONONHUTENBbHON NUTepaTypbl, 0OHapPYXXMBLLUEMY TBOPYECKME
CMOCOBHOCTN B NOHUMAaHUN, U3TNOXEHUN U NPAKTUYECKOM UCMONb30BaHMM MaTepuana u cnpa-
BMBLLUEMYCH C KeC-3ajlaHneM,
- OLIEHKa «XOpOLLO» BbICTABMASETCH CTYAEHTY, NPOSBMBLUEMY MOMHOE 3HaHME NPOrPaMMHOrO
mMartepwuarna, OCBOMBLLEMY OCHOBHYH PEKOMEHLOBAHHYIO NuTepaTtypy, obHapyXusLuemy cTa-
OUNbHbBIV XapaKTep 3HaHUN U YMEHUA N CNOCOBHOMY K MX CAMOCTOSATENBHOMY MPUMEHEHNIO U
OOHOBMEHMIO B XOA4€E Nocrenyowero oby4yeHns n npakTn4yeckon eaTenbHOCTU U YacTUYHO
crpaBuvBLLEMYCS C KENC-3aaHVEM,;
- OLEeHKa «yO0BIETBOPUTENBHO» BbICTABNAETCS CTYAEHTY, NPOSBUBLLEMY 3HAHUA OCHOBHOIO
nporpamMmMHOro matepuana B ob6beme, HeobxogMmom Ans nocnegyrowero obyyeHna n npea-
CTOSILLEN NPaKTUYECKOWN OeATeNbHOCTU, 3HAKOMOMY C OCHOBHOMW PEKOMEH0BaHHOW nNuTepary-
poW, JONYCTMBLLUEMY HETOYHOCTW B OTBETE Ha 3K3amMeHe, HO obnagatoLiemy HeobxoaumMbiMu
3HaHUSIMU U YMEHUSAMW NSl UX YCTPaAHEHUS NPU KOPPEKTUPOBKE CO CTOPOHLI 3K3amMeHaTopa;
- OLlEHKa «3a4YTeHO» CTaBUTCS Ha 3a4éTe CTygeHTaM Mo BbllleyKa3aHHbIM KpUTepusm s oue-
HOK «OT/IMYHO», «XOPOLLOY», yAOBNETBOPUTENBLHOY;
- OLIEHKM «HEeYAOBMNETBOPUTENbHO» N «HE 3a4TEHO» CTaBATCH CTyOEHTY, OOHapyXmBLUEMY CY-
LecTBeHHbIE Npobenbl B 3HAHUXM OCHOBHOMO NPOrpaMMHOro Matepuana, A4onycTuBLLUEMY MPUH-
uunuanbHble OWNOKM NPy NPUMEHEHUN TEOPETUYECKUX 3HAHUI, KOTOPbIE HE NO3BONAIOT EMY
NPOLOMKUTL 0OByYEeHME NN NPUCTYNUTbL K NPaKTUYECKON OeATENbHOCTN 6e3 A0ONONHUTENBHOM
NnoaroTOBKW NO AaHHOW OUCLUUNIIVHE.

Mo utoram u3yvyeHus OUMCUUNIIMHBI 3a CeMeCTp BbICTaBNAETCA CpeaHeB3BelleHHas
OLIeHKa C y4eTOM PENTUHIOBOM CUCTEMbI OLIEHUBAHUA.



5. OnucaHue nokasarteneu N KpUuTepmeB OLLlEHMBAHUA KOMMNETEeHLMUN Ha Pa3NIUYHbIX 3Tanax Mx (oopMMpoBaHUA, ONUCaHKe WKan
oro pesynbTaTta o6y4YeHusi N0 AUcuunnuHe/npakTuKe

OLEeHMBaHWA Ans Kaxna

Pesynbtatbl 06y4eHus no
aTanam hopmMumpoBaHus
KOMMNEeTEHLUN

MpeagmeT oueHKn
(MpoAyKT mnu npo-
Lecc)

[NMokasaTenb
oLeHuBaHUA

Kputepum oueHnBaHus
CPOPMMPOBAHHOCTN KOMMNETEHLINN

LLikana oueHnBaHuA

AxanemMudeckast
OLICHKA HJIU
OauIbl

YpoBeHb 0CBOEHUS
KOMITETCHITUH

Ol1K-3 CnocobeH npumeHsimb coomeemcmeayruwull huzuko-Mmamemamuyeckull annapam, MemoObl aHasu3a u Moodeslupo8aHuUst,
npu peweHuu npogeccuoHanbHbIX 3aday

MeHmanbHo20 uccriedoea-Husl

meopemu4ecKoeco U 3Kcriepu-

3HATb: meToAbl NMMHENHON U BEK- | DK3ameH 3HaHue MeToaos M- | npobenbl B 3HaHUM OCHOBHOMO NporpaMMHoro ma- | 2 He ocBoeHa
TOpHOW anrebpbl, aHanUTU4ecKon HEVHOWN N BEKTOPHOM Tepuana, NpUHLUMNuansHbIe oLGKK Npu npume- (HepgocTaTOYHbIN)
reomeTpumn, MeToAbl AuddepeHLm- anrebpbl, aHanUTYe- | Henmm TEOPETUYECKMX 3HAHMI
anbHOro N MHTErpanbHOro NcYmc- CKOW reomeTpuu, me- 3HaHVS OCHOBHOTO MPOrPaMMHOT0 MaTepuarna B 3 OcBoena (6aso-
NS, METOfb! PeLIeHIs Audde- TOR0B AUDDEPEHLM- | (o) 00 HeoBbXoaAMMOM NS nocreaytoLero oby- BbIN)
peHumManbHbIX ypaBHEHWUIA NEPBOro anbHOro 1 MHTerpanb- ’ . ’
11 BTOPOTO MOpsiaKa, PasnoxeHne HOTO NCYMCTIEHMS, HeHNA N NPeACTOALLIEN NPAKTU4ECKON AeATENbHO-
hYHKUMI B psig, TeEOpUM OYHKLMIA MeToAbl peLleHus cTn
KOMMMEKCHOro nepeMeHHoro, oc- AnddepeHumanbHbIX 4-5 OcBoeHa (NoBbI-
HOBHbIE NOHATMS TEOPUM BEPOAT- ypaBHEHWI NepBOro n LLIEHHbIN)
HOCTeln 1 MaTemaTUyecKon ctatu- BTOPOro nopsiaka,
CTUKN pasnoxeHue yHKUNA
B psAd, Teopun dyHK-
LMIA KOMMNITEKCHOIO
nepemMeHHoro, OCHOB-
Hble NOHSTUSA TEOPUM
BEPOSATHOCTEW 1 Ma-
TemaTnyecKkon ctatu-
CTVKW, caenaHHoe
Kenc-3agaHme
TecToBble 3agaHNs MpasunbHbld otBeT Ha | O - 49,99 % npaBuUMbHbIX OTBETOB He 3auteHo He ocBoeHa
npeacTaBreHHble BO- (HeQocTaTOUHbIN)
npochl
50 - 100 % npaBunbHbIX OTBETOB 3auTeHo OcsoeHa (6aso-
BblIlA, MOBbILLIEH-
HblIiA)
YMETb: ncnons3osaTb annapar HomaluHee 3agaHve MeToauka peLueHms HeBepHas MeToamKa peLleHns 3agadu, NpoBeaeH He- 2 He ocsoeHa (He-
TNIMHENHOW 1 BEKTOPHOW anrebpel, npeacTaBeHHbIX 3a- BEPHbIN pacyeT, MMEeTCs 3HaYNTENbHbIE 3amMmeYaHns [OCTaTOYHbIN)
aHanuTU4Yeckon reomeTpun, Npu- [Aay, BepHble pacyeTbl | MO TEKCTY M odopmreHunio paboTsl, gonyweHo 6Gonee 2
MEHSITb MeTOAbl MaTemMaTnyYecKoro oLWnBOK.
aanusa npy peLuexnm npogeccu- BepHasi MeToauKa peLueHns 3aa4m, NpeaCcTaBneHo 3 OcBoeHa (6a30-

OHanbHbIX 3a4ad, uccrnegoBatb
(OYHKLMU, CTPOUTb UX rpacounku,

pellueHVe 3aaa4y, UMelTCs 3aMedaHus No TEKCTY U
odhopMIIeHUI0 3aaHus, AonyLueHo He Gonee 2 owmbok

Bbll)




pewaTtb anddepeHumanbHble
ypaBHeHMS, uccrnenosaTtb psgbl Ha
CXOAMMOCTb, UCNOSb30BaTb METO-
Obl uccnepoBaHus yHKUMMN He-
CKOMNbKMX NepPeMeHHbIX, OLleHNBaTb
napamMeTpbl pacnpegeneHui, ob-
pabaTtbiBaTb 1 aHanU3npoBaTb pe-
3ynbTaTbl 3KCNEepMMeEHTa C npuBne-
YeHMeM COOTBETCTBYIOLLEro huam-
KO-MaTemaTn4ecKkoro annapara

CTYAEHT BblOpan BepHy0 METOAMKY peLLeHnst 3aaauu,
NpVBEN BEPHbIN pacyeT, MMeKTCs 3aMeYvaHust Mo TEKCTY
1 ochbopMneHuno 3agaHus, 4onyueHo He 6onee 1 ownb-
Kn

CTyAEHT BbIGpan BEpHY0 METOAMKY PELLEHNSI 3aa4u,
NpyBEN BEPHbIN pacyeT

OcBoeHa (noBbl-
LLEHHbIN)

BNALOETb: HaBblkamu pelueHus
3aady NuHenHon anrebpbl 1 aHanm-
TMYECKON reoMeTpun, 3agay maTe-
MaTUYEeCKOro aHanusa, Teopuu
YHKLNIA KOMMNEKCHOTO NepeMeH-
HOro, uccrnegoBanns OyHKUMI, pe-
weHus anddepeHumanbHbIX ypas-
HEHWU NepBOro 1 BTOPOro Nopsifika,
pasnoxeHus QyHKUUIW B pag, Npu-
MeHeHus annapaTa yHKUWIA He-
CKONbKMX NepemMeHHbIX, 3agay
TEOpUKN BEPOATHOCTEN N MaTeMa-
TMYECKON CTaTUCTUKN, NPUMEHEHUSA
MaTemMaTuyeckoro annapaTa ang
06paboTkn 1 aHanm3a pesynbTa-
TOB, MOMYYEHHbIX B pesynbTaTe
3KCnepuMeHTa

KoHTpornbHas paboTa

MeTopauka pelueHus
npeacTaBneHHbIX 3a-
a4, BEpHblE pacyeThl

HeBepHas MeTOAMKa pelleHns 3aaayn, NpoBeaeH He-
BEPHbI pacyeT, UMeTCsl 3HaUNTENbHbIE 3aMevaHns
no TekcTy n ocopmneHuto paboTel, gonyeHo Gonee 2
oLnbok

He ocBoeHa (He-
[O0CTaTOYHbIN)

BepHasi MeToauka peLleHus 3agauu, NpeacTaBneHo
pellueHWe 3aaa4y, UMelTCs 3aMedaHus Nno TEKCTY U
odhopMIIeHUI0 3aaHus, AonyuleHo He Gonee 2 owmGok

OcBoeHa (6a3o-
Bbll)

CTYAEHT BblOpan BepHy0 METOAMKY peLleHnst 3aaa4u,
NpVBEN BEPHbIN pacyeT, MMeKTCs 3aMeYvaHust Mo TEKCTY
1 ochopMneHuUo 3agaHus, gonyleHo He 6onee 1 ownG-
Kn

CTyAEHT BbIGpan BEpHY0 METOAMKY PELLEHNsI 3aa4u,
NpVBEN BEpPHbI pacyeT

OcBoeHa (NoBbl-
LLEHHbIN)

Kenc-3agaHus

MeToguka pelieHus
npencTtaBrieHHbIX 3a-
Aad, BepHble pacyeThl

HeBepHasi METOAMKa PeLleHNs 3a4a4m, NPOBEAEH He-
BEPHbIN pacyeT, UMelTCS 3HaUYUTENbHbIE 3aMeYvaHus
Nno TEKCTY U odpopmIieHnto paboThbl, gonyweHo Gonee 2
omnbok

He ocBoeHa (He-
[OCTaTOYHbIN)

BepHasi MeToauka peLleHus 3agauu, NpeacTaBneHo
pellueHVe 3aaa4y, UMelTCs 3aMedaHus Nno TEKCTY U
odhopMIIeHUI0 3aaHus, AonyuleHo He Gonee 2 owmGok

OcBoeHa (6a3o-
Bbll)

CTYAEHT BblOpan BepHy0 METOAMKY peLleHnst 3aaauu,
NpVBEN BEPHbIN pacyeT, MMeKTCs 3aMeYvaHmnst Mo TEKCTY
1 ochopMneHuno 3agaHus, 4onyleHo He bonee 1 ownb-
Kn

CTyAEHT BbIGpan BEpHY0 METOAMKY PELLEHNUS 3aa4u,
NpVBEN BEPHbIV pacyeT

OcBoeHa (NoBbl-
LLEHHbIN)




	23. Интегрирование тригонометрических выражений.
	24. Интегрирование некоторых иррациональных  выражений
	25.Задачи, приводящие к понятию определенного интеграла. Определенный интеграл и его основные свойства.
	26. Формула Ньютона-Лейбница. Замена переменной в определенном интеграле. Интегрирование по частям.
	27. Вычисление площади плоской фигуры, длины дуги, объем  тела вращения.
	28. Несобственные интегралы с бесконечными пределами и от разрывных функций.
	30. Дифференциальные уравнения (основные понятия). Применение дифференциальных уравнений при решении профессиональных задач. Дифференциальные уравнения первого порядка. Теорема существования и единственности его решения Начальные условия. Общее и частное решения. Задача Коши.
	31.Дифференциальные уравнения первого порядка с разделенными и разделяющимися переменными.  Однородные уравнения первого порядка. Линейные уравнения и уравнения Бернулли.
	32. Дифференциальные уравнения второго порядка. Дифференциальные уравнения второго порядка, допускающие понижение порядка. 
	33. Линейные дифференциальные уравнения второго порядка. Структура общего решения однородного линейного дифференциального уравнения. Однородные линейные дифференциальные уравнения второго порядка с постоянными коэффициентами. 
	34. Неоднородные линейные дифференциальные уравнения с постоянными коэффициентами и правой частью специального вида.
	44. Числовые ряды. Необходимое условие сходимости. Признак Даламбера, признак Коши, интегральный признак, признаки сравнения.
	45.Знакочередующиеся ряды. Теорема Лейбница.
	47.Функциональные ряды. Степенные ряды, теорема Абеля. Радиус и интервал сходимости степенных рядов.
	9. Комплексные числа, действия над ними.
	10. Дифференциальные уравнения. Основные понятия. Применение дифференциальных уравнений при решении профессиональных задач. Дифференциальные уравнения первого порядка. Дифференциальные уравнения первого порядка с разделенными и разделяющимися переменными. Однородные уравнения первого порядка. 
	11. Линейные уравнения и уравнения Бернулли. Дифференциальные уравнения второго порядка. Дифференциальные уравнения второго порядка, допускающие понижение порядка. 
	12. Линейные дифференциальные уравнения второго порядка. Определитель Вронского. Структура общего решения однородного линейного дифференциального уравнения. 
	13. Неоднородные линейные дифференциальные уравнения.
	Структура общего решения. Метод вариации произвольных постоянных.   
	14. Неоднородные линейные дифференциальные уравнения 2-го порядка с постоянными коэффициентами и правой частью специального вида.
	15. Вычисление длины дуги. Несобственные    интегралы.                                                 
	16. Комплексные числа, действия над ними.

		проректор по УР
	2023-07-19T14:54:29+0300
	ФГБОУ ВО ВГУИТ
	Василенко Виталий Николаевич
	Подпись документа




