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1. Uenun n 3agaum gucumnimuHbl

Llenbio ocBoeHus ancumninuHbl siBNSeTca (opMupoBaHMe KomneTeHuun obyvarowlerocs B

obnacTtu npodeccnoHanbHOM AeATENBHOCTU U cdepe NPodeCcCnOHanNbHON AEATENbHOCTU:

16 CTponTEnbCTBO U KUIULLHO-KOMMYHarnbHOe X0351MCTBO (B cepax: cbop, nepepabotka,
yTUNM3auusa M XpaHeHne OTXOAOB NpPOM3BOACTBA,; obecneyeHne IKOMOrMYECKN U CaHUTapHO-
anngemuonornyeckn 6esonacHoro obpatlleHnsa ¢ oTxogamu NPon3BoAcTBa U NoTpebneHus);

26 XvMun4yeckoe, XMMUKO-TEXHOSOrM4Yeckoe Npomn3BOACTBO (B cdiepax: 3aluTa oKkpyxaroLlen
cpedbl M NUKBMOAUNS NocneacTsuii Bpe4HOro Ha Hee BO3AencTBus; cbop, nepepaboTka, yTunusaums u
XpaHeHne 0TX040B NMPOU3BOACTBA; obecnevyeHne 3KONOrMYeCcKn N CaHMTapHO-aNnaeMmnonornyeckn 6es-
onacHoro obpalleHnsi ¢ 0TXxo4aMu NPou3BOACTBA M NoTpebneHus; paspaboTka aHepro- n pecypcocte-
peraroLmnx NpoLeccoB B XMMUYECKON TEXHONOMMN, HedTeEXMMUM U BMoTEeXHONOrMN; paspaboTka, cosaa-
HMe W 9KCnnyatauus 9Hepro- U pecypcocbeperalolmx MaluH M annapaToB XUMUYECKUX NpOou3-
BOACTB);

40 CkBO3Hble BMAblI NPOGECCMOHANBHON AEATENBHOCTU B NPOMBbILLIIEHHOCTH (B cdhepe opraHu-
3auun 1 NpoBeaeHNs Hay4YHO-MCCNeaoBaTeNbCKMX U ONbITHO-KOHCTPYKTOPCKMX paboT B obnactu aHepro-
n pecypcocbeperatoLmx NpoLeccoB B XMMUYECKOMN TEXHOMOMMK, HehTEXMMUN N BUOTEXHONOIUN).

OucumnnvHa HanpaeneHa Ha pelleHune 3ajadv npodecCUoHasnbHON OeATENbHOCTU Creaytowmx
TUMNOB: TEXHONOMMYECKU, OpPraHM3aLnoHHO-YNpaBNeHYECKUNA, NPOEKTHLIN, 3KCNEPTHO-aHaNUTUYECKUN.

lMporpamma cocTaBneHa B COOTBETCTBUM C TpeboBaHuaMu deaepanbHOro rocyaapCTBEHHOro
obpasoBaTenbHOro ctaHgapTa Bbicllero obpasoBaHusa no HarnpasneHuto nogrotoskn 18.03.02 3Hepro-
N pecypcocbeperatoLime NPoLECChl B XMMUYECKOW TEXHOMOrMK, HedpTeXMMnm n BUOTEXHONOTUN.

2. MNepeyeHb NNaHUpyeMbiX pe3ynbTaTOB OOYy4YeHUS, COOTHECEHHbIX C MNiaHupy-
eMbIMU pe3ynbTaTaMyu OCBOeHUS o6pa3oBaTeribHOM NporpamMmbI

Ne Kom dopmynupoBka Koa n HanmeHoBaHMe nHamMkaTopa [OCTUXKEHUA
n/n | Komne- KOMMeTeHU1n KOMMeTeHUMn
TEeHUMHU

1 YK-2 Cnoco6eH onpegenatb kpyr | W1y, — dopmMynuMpyeT B paMKkax MOCTaBMEHHOW Uenu
3apad B paMKax | MpoekTa COBOKYMHOCTb B3aMMOCBSA3aHHbIX 3afjad, obecrne-
MOCTaBNEeHHOW  UenM U | YynBawwmx ee pgoctwkeHve. Onpegenser oXvgaemble
BbIOUpaThb onTMMarnbHble | pesynbTaTbl peLleHUs BblAeNeHHbIX 3agay
cnocobbl  UX  pelleHus,
UCXOAst U3  OEUCTBYIOLLMX
npaBoBbIX HOpM,
UMEILLNXCA PEecypcoB W
orpaHn4eHumn

2 OrliK-2 CnocobeH  wucnonb3oBatb | WO3onk> — BblbMpaeT pauuoHanbHble NyTWU peLleHus Mpo-
MaTemaTudeckue, deccunoHarnbHbIX 3aady C UCMONb30BaHUEM MaremaTtuye-
dusnyeckme, dU3nKo- | ckmx, PU3NYeckmx, HPU3NKO-XMMUYECKNX, XUMUYECKMX METO-
XUMUYECKME,  XUMUYECKME | OB
MeTodbl  ONS  pelueHus
3aga4y npogreccuoHarbHON
OesiTenbHOCTH

Koa n HaumeHoBaHue nHgukaTopa fo-
CTWXEHUA KOMNeTeHLUN

Pe3ynbTaTtbl 06y4yeHusi (nokasaTenv oueHUBaHUA)

Ua1lwe — dopmMynupyeT B pamkax
NMOCTaBfEeHHOM Lenn npoekrta Cco-
BOKYMNHOCTb B3aMMOCBA3aAHHbIX 3a-
had, obecneymBarLmMX ee OOCTUXe-
Hue. OnpenenﬂeT oXngaemble
pe3ynbTaTbl peLleHus BblOeNeHHbIX
3agad

3HaeT: meToabl NMMHENHON 1 BEKTOPHOWN aJ'IF66pr, aHanuTMYecKkon reomeT-
pun, MeTogbl MaTeMaTn4eCckoro aHanmsa

YMeeT: ucrnonb3oBath annapar IMHENHOW M BEKTOPHOMN anreGpbl, aHanmTu-
YECKON reomeTpun, NMPUMEHsTb MeToAbl MaTeMaTU4YecKoro aHanusa ans
peweHnss 3agad, obecneuvBaloWMX [OOCTMXKEHME MOCTaBMNEHHOW Lenu
npoekTa

BrnapeeT: HaBblkamMu peLLeHWst 3agadvy JIMHEWHOW W BEKTOPHOWM anredpbl,
aHanuTUYecKon reoMeTpun, annapatom audpdepeHumManbHOro UcHMcneHus

WO3ork2 — Bblbupaet paumoHans-
Hble nyTW pelweHns npodeccuno-
HamnbHbIX 3aJa4 C WUCMOfb30BaHUEM
MaTtemaTudeckux, usndecknx, gu-

3HaeT: meTodbl MaTtemMaTW4ecKoro aHanusa, Metogbl pelueHus audde-
peHumnanbHbIX YpaBHEHUI NEpBOro U BTOPOro Mopsaka, psgbl M UX CXo-
ONMOCTb, PasnoXeHne aneMeHTapHbIX PYHKLUA B pag.

YMeeT: NpUMeHsATb MeToAbl MaTeMaTU4ecKoro aHanusa Ans pelieHvs 3a-
Jay npodpeccuoHanbHON OeATenbHOCTW,  pewaTtb AuddepeHumnansHble




3UKO-XUMUNYECKMX, XUMWUYECKUX Me- | YPaBHEHUs, NCCnefoBaTh psifibl HA CXOAMMOCTb

TOOOB BnageeT: annapaToM WHTErpanbHOrO WCYUCMEHWS, HaBblkaMW peLleHns
anddpepeHumanbHbIX ypaBHEHUI NEPBOro M BTOPOro nopsiaka, cnocobHo-
CTblO MCMONb30BaTb MatemMaTuyeckue MeToabl B NpodeccroHanbHon aes-
TENbHOCTMW.

3. MecTo aucuunnuHbl B cTpyktype OOl BO
OucumnnmnHa otHocuTcsa K obsizatenbHon Yactm bnoka 1 OOTl. OQucumnnunHa asnsietcs
06s3aTenbHON K N3yYeHUIo.

M3yyeHne gucumnnnHbl OCHOBAHO Ha 3HaHUAX, YMEHUAX W HaBblKax, MOMyYeHHbIX Mpu
N3yYeHUn ANCLMNINH B CPEAHEN LLKOSE.

AvcunnnuHa aBnaeTca NpeawecTByOLWen Ans U3yYeHNa QUCLUMNINH: DNEKTPOTEXHMKA U
anekTpoHuka, NMpuknagHas mexaHuka, Tenno- n xnagotexHuka, OCHOBbI MEXaHUKN XXUAKOCTU U
rasa, YuyebHasi npaktuka, Hay4yHO-uccnegosartenbckasa pabota (nonyyYeHne nepBUYHbIX HaBbl-
KOB Hay4HO-uUccrnegoBaTenbckon paboTbl), [1poM3BOACTBEHHAs MNpakTuka, npeagunsioMHas
NnpaKkTuKa.

4. O6bem gucuUUNIuHbI U BUAbI y4eOHOM paboTbl

O6Lasn TpyA0EMKOCTb AUCLMUMIIMHBI COCTaBNseT _9  3a4eTHbIX eauHuL,.

Buabl y4ye6HOM paboTbl Bcero PacnpegeneHune TpyaoeMKOCTU Mo
aka- cemMecTpam, ak. u.

AeMu- 1 2

YeCcKux

Yacos akapg. akapg.
Obwass  TpygoemKocTb  guc- 324 180 144
LUUNINHBI
Koumakmuasi paboma 8 m.u. 170,6 78,7 91,9
ayOumopHble 3aHSMUS
Nekuyun 66 30 36

B TOM uncrie B oopme npakTuye- - - -
CKOW NOAroTOBKU

MpakTnyeckune 3ansatus (M3) 99 45 54

B TOM uucrie B oopme npakTmye- - - -
CKOW NOArOTOBKU

KoHcynbTauum Tekywme 3,3 1,5 1,8
KoHcynbTaumMs nepen ak3ame- 2 2 )
HOM

Bugpl atTectauum (3ayeT, 9k3a- 0,3 0,2 0,1
MeH)

CamocmosimenbHasi paboma: 119,6 67,5 52,1
MpopaboTka maTtepuanos no 50,6 37,5 13,1
nekumam, yyebHukam, y4ebHbim

nocobusm

MogroToBKa K NpakTUYeCcKUM 3a- 33 15 18
HATUSAM

MoagrotoBka K ayanTopHon 19 6 13
KOHTpOSbHOM paboTe

BbinonHeHue pacyetoB ana 3 17 9 8
MopgrotoBka K 3K3aMeHy 33,8 33,8 3avyeT
(KOHTpO.Hb) Ok3ameH

5 CoaepxaHue AUCLMUNSIUHBI, CTPYKTYpUpOBaHHOE No Temam (pasgenam) ¢ ykasa-
HUeM OTBeAEeHHOro Ha HUX KonuyecTBa akageMM4YeCKMX 4acoB U BMAOB YYEOHbIX 3aHs-
™MN



5.1 CopepxaHue pa3genoB AUCLUMNIIUHDI

Ne
n/n

HavnmeHoBaHue pasgena
OVCLMMIUHBI

CopepxaHue pasgena
(vkasbiearomcsi membl u dudakmuyeckue eOuHUUbI)

TpyooeMKkocTb
pasgena, ak.4

JlnHelHas anrebpa

1. Onpegenutenun BTOPOr0 U TPETLENO MOPSOKOB.
CeonctBa onpegenutenen. Onpegenutenu dornee BbiCO-
Knx nopsigkoB. CucTeMbl NMHENHBLIX ypaBHEHWIA. [paBuno
Kpamepa.

2. Matpuubl. gencteusa Hag Matpuuamu. EguvHudHas m
obpatHaa wmaTpuubl. PelieHne cucTeM MaTPUYHBIM
cnocobom.

24

BekTopHas anrebpa

3. BekTopbl. OnpegeneHve, OEWCTBUSA Hag BEKTOpaMW.
CkansipHoe npousBefeHne BEKTOPOB, UX CBOWCTBA U Npu-
NOXeEHWS.

4. BekTopHOE 1 cMeLlaHHOe Npou3BedeHNEe BEKTOPOB, UX
CBOWCTBA W1 MPUIOXKEHUSI.

23

AHanuTtuyeckas reomeTpua

5. NInHna Ha NnockocTW. YpaBHEHME NINHWM Ha MITOCKOCTU.
Mpamas Ha NNOCKOCTU. YpaBHEHUS NMPSMOW Ha MiOCKOo-
CTW.

6. KpuBble BTOpOro nopsigka.

7. AHanutudeckad reomeTpuss B npocTtpaHctee. [lnoc-
KOCTb, ypPaBHEHMS MMOCKOCTU. PacctosHue OT TOYKM OO0
nnockoctn. Cuctembl kKoopanHar. NpeobpasoBaHue Koop-
AuHar.

8. MNpsaAmas B npocTpaHCTBE. YpaBHEHWUs NPSIMOA B Mpo-
CTpaHCTBe. Yrnbl Mexay npsmMbIMM B MNPOCTPaHCTBE,
NMOCKOCTAMU W NITOCKOCTLIO M NpsiMOW. 3aayun aHanuTu-
YeCKoW reoMeTpun B NPOCTPAHCTBE, BbIOOP onTUMarnbHbIX
CnocoboB KX peLleHusl, UCX0Oa U3 OEeNCTBYOLINX OrpaHu-
YEHUI

35

OuddepeHumanbHoe
yncneHve

nc-

9. BeegeHue B aHanus. MNoHATNE NepeMeHHON BENUYMHbI.
PyHKUMS, cnocobbl 3agaHns QYHKLMN.

10. Mpegensbl. Teopembl 0 Npegenax.

11. BeckoHeyHO Marnble n 6eCcKkoHeYHO BonbluMe BENUYM-
Hbl. [NepBbIi 1 BTOPOKM 3aMeYvaTtenbHble npeaensl.

12. HenpepbIBHOCTb pyHKUUN. TeopeMbl O HENPEPBIBHbIX
Ha oTpeske (PyHKUUSX.

13. MNpounsBogHas yHKUMW. [eoMeTpUdecknii 1 MexaHu-
Yyeckui cmbicn. Tabnuua NponsBoaHbIX.
14. [OudbdpepeHumnan. OnpepeneHue,
OunddepeHumnpoBaHue pyHKLUMNA.

15. Teopembl 0 AnddepeHUMpyeMbIX Ha UHTepBane
PYyHKUUNAX.

16. PackpbiTne HeonpepgeneHHocten. lNpasuno JlonuTta-
nsa. ®opmyna Tennopa. MiccnegoBaHne dyHKLMN.

NPUINOXEHUA.

60,5

OudpdepeHumansHoe nc-
yncneHue dyHKUMN
HECKOJTbKUX NepeMEeHHbIX

17. lMNMoHaATME (PYHKUUM MHOMMX nepeMeHHbIX. 'eomeTpu-
Yeckoe MCTOMKOBaHWe PYHKUMU OBYX NepemeHHbIX. [Npe-
Aen N HenpepbIBHOCTb (PYHKLUUM MHOTMX MEPEMEHHBbIX.
YacTHble M nonHble npupalieHnst OyHKLMKU MHOTUX ne-
pPEMEHHbIX. YacTHble npoun3BOAHblE, OnpegerneHue,
reomeTpuyeckun cmblicrn. NponsBoaHble BbICWIMX MNOPSA-
KOB.

18. OkCTpeMyM YHKUMM HECKOMNbKUX MNEPEMEHHbIX.
[MpousBoaHag no HanpasneHuw. pagneHT.

16

MHTerpanbHoe wmcuncneHune
PYHKUUN OOHON nepemeH-
HOM

19. TMoHATMe nepBoobpasHon. HeonpeageneHHbIN WH-
Terpan, ero cBoucTBa. Tabnuua OCHOBHbIX WHTErparnos.
HenocpencTBeHHOE MHTEMPMPOBAHNE.

20. dopmyna MHTErpupoBaHus no 4vactam. 3ameHa ne-
pEMEHHOW B HEONPeAENeHHOM NHTerpare.

21. VIHTerpupoBaHune BbIpaXeHW, cogepKalimx KkBagpat-

57




HbI TPEX4neH B 3HaMeHarterne.

22. WHTerpupoBaHvne npocTenmx pauuoHanbHbIX Apo-
6en. NHTerpupoBaHne paumoHanbHbiX Apoben.
23..HTerpupoBaHme TPUroHOMETPUYECKNX BbIPAXKEHWN.
24. WNHTerpupoBaHMe  HEKOTOPbIX  MpPaUMOHanbHbIX
BblpaXXeHun

25.3apgauyn, npuBOAsSWIME K MOHATUIO oOnpeneneHHoro
uHterpana. OnpegeneHHbI MHTerpan U ero OCHOBHblE
CBOWCTBA.

26. ®opmyna HeloToHa-JlenbHnua. 3ameHa nepemeHHowm
B onpegeneHHoMm wHTerpane. WHTerpupoBaHume no
YacTAMm.

27. BbluucrieHve nnowagun nnockorm urypbl, ASIUHbI
ayrn, obbem Tena BpalleHus.

28. HecobcTBeHHble uMHTerpanbl € GeCcKOHeYHbIMU
npegenamMu n oT paspbiBHbIX YHKUWNA.

AnemeHTbl TOKI

29. KomnnekcHble yncna. [enctems Hag KOMMMEKCHbIMU
yncnamm.

OndbdepeHumnanbHble
ypaBHeHus

30. [OudbdepeHumanbHble  ypaBHEHWss  (OCHOBHblE
noHaTtus). [duddepeHumansHble ypaBHEHUSI MNEPBOroO
nopsgka. Teopema cCyLlecTBOBaHUA U €OUHCTBEHHOCTU
ero peweHuss HavaneHble ycrosus. Obuiee n 4vacTHoe
pewennsa. 3apada Kowwu. MaremaTnyeckne MeToabl
pelleHnsa auddepeHLmanbHbIX ypaBHEHUN
31.0nddepeHumnanbHble ypaBHEHUST NEPBOro nopsaka ¢
pasfgeneHHbiMM 1M pasgensiiowyMncs  NepeMeHHbIMN.
OpHopopgHble ypaBHEHWs MepBoro nopsaka. JMHerHble
ypaBHeHUs N ypaBHeHusa bepHynnu.

32. OQudbpepeHumanbHble ypaBHEHWS BTOPOro nopsigka.
OnddepeHunanbHble  ypaBHEHWs BTOPOro  Mopsaka,
AonyckatoLLme NoHWKeHne nopsaka.

33. JluHenHble anddepeHLnansHblie ypaBHEHUS BTOPOro
nopsgka. CTpykTypa obLiero pelueHuss OAHOPOLHOro
NNHENnHoro anddpepeHumanbHoOro ypaBHEeHuUS.
OpaHopofHble INMHeNHble anddepeHumanbHble
ypaBHEHUs  BTOpPOro  nopsigka C  MOCTOSIHHbIMU
KoathmumneHTamum.

34. HeogHopogHble nWHeWHble AuddepeHumanbHble
YpaBHEHUSA C MOCTOSHHbIMWU KO3hpmLneHTamm U npason
YacTbio crneumnansHoro Buaa.

35. MeTtog Bapumaumm NPOM3BOSIbHBLIX MOCTOSIHHbIX. Cu-
cTeMbl anddepeHumnanbHbiX ypaBHeHun. Micnonb3oBaHue
anddepeHumanbHblX YpaBHEHUN AN pelleHvs 3agad
npodeccUoHarnbHON AesiTENbHOCTH.

43,1

Pagbi

44. Ywucnosble  psagbl. Heobxooumoe  ycnosue
cxogumocTtun. [MpusHak [danambepa, npusHak Ko,
WHTErpanbHbIi NPU3HaK, MPU3HaKN CpaBHEHUS.
45.3Hako4depenytowmecs psabl. Teopema JlenbHuua.

46. 3HakonepemeHHble psabl. [lpu3Hak cxoQMMOCTU
3HaKonepeMeHHbIX psaoB. ADCOMTHAs U YCIOBHAs CXO-
AVMOCTb

47 .®dyHKuMoHanbHble padbl. CTeneHHble psgbl, Teopema
Abensa. Paguyc u uHTEpBanm CXOOMMOCTU CTEMNEHHbIX
pAOoB.

48. Pagbl Tennopa. lNpumeHeHue psigoB B NpubnvxeH-
HbIX BbIYUCIIEHUSAX.

19

KoHcynbmauuu mekyuiue 3,3
KoHcynbmauuu neped 3k3aMeHOM 2
3ayem, akzameH 0,3

*B (hopMeE NPaKTUHECKON NOATOTOBKM

5.2 Paspenbl AnCcUMnnnHbl W Bums! 3aHSTHI




Ne HanmeHoBaHue pasgena gucumnnu- Jlekuun, ak. 4 MpakTnyeckme CPO, ak. 4
n/n Hbl 3aHATMA, aK. 4
1 JlnHerHas anrebpa 4 8
2 BekTopHas anrebpa 4 6
3 AHanuTtnyeckas reomeTpus 6 12
4 | OudpdepeHumansHoe ncyncneHme 16 19 25,5
5 | QuddepeHumanbHoe ncuncneHne 4 6
YHKLUN HECKOMBKNX NEPEMEHHbIX
6 | WHTerpanbHoe ucumcneHue yHkuum 12 24
OfHOV NepeMeHHOM
7 AnemeHTbl TOKI 2 2
8 | dnddepeHumanbHble ypaBHeHUS 12 16 15,1
9 Panbl 6 6
KoHcynbmayuu mekyujue 3,3
KoHcynbmauyuu neped 3Kk3ameHoM
3ayem, aks3ameH 0,3
*B hopMe NPaKTUYECKON NOArOTOBKM
5.2.1 Jlekruu
Ne | HanmeHoBaHue pasge- o TpyooeMKocTb,
TemaTuka NeKLUMOHHbIX 3aHATUN
n/n na AMCUMNIVHGI yac
1 cemecTp
1 JlnnenHas anrebpa 1. Onpegenutenu BTOPOro M TPETbLEro MOPSOKOB.
OcHoBHble cBowcTBa onpegenutenen. Cucrembl
NUHeNHbIX ypaBHeHuin. MNpasuno Kpamepa. 4
2. MaTtpuupbl n genctema Hag matpuuamu. Pelue-
HMe cucTem anrebpanyeckMx ypaBHEHUA MaTpuy-
HbIM cnocobom.
2 BekTopHas anrebpa 3. BekTopbl. JIMHENHbIE ONepaunn Hag BEKTOpamu.
CkansipHoe npou3BefeHWe BEKTOpOB, W  €ro
CBOWCTBA N NPUSTOXKEHUS. 4
4. BeKTOpHOE M CMeLlaHHoe Npou3BefeHne BEKTO-
pOB, MX CBOWCTBA U NPUIOXEHNSI.
3 AHanutnyeckas 5. Cnctembl koopamHaTt Ha nnockocTw. lNpsamas Ha
reomeTpus NAOCKOCTU. YpaBHEHUS MNPsSIMOMN Ha MIIOCKOCTW.
PaccTosiHue To4ku 4o nNpsMon.
6. KpuBble BTOporo nopsgka. VX kaHOHW4eckue
ypaBHEHUS 1 CBOMCTBA.
7. TnockocTb B npocTpaHcTBe. [lpsmas B npo- 6
CTpaHCTBE. YpaBHEHMS MpPSIMOA B MPOCTPaHCTBE.
Mpsimas n NNockocTb B NpocTpaHcTBe. 3agaym aHa-
NNTUYECKON TEeOMEeTpUM B MPOCTPAHCTBE, BbIOOP
ONTMManbHbIX CMOCOBOB MX PELUEHUsl, UCXOAs U3
OENCTBYIOLLNX OrpaHUYeHnn.
4 OuddepeHumansHoe 8. ®yHKumMs, cnocobbl 3agaHusa dyHkumn. [pegen 16

ncumcneHune

dyHKUMN. TeopeMmbl 0 Npegenax.

9. lMepBbI N BTOPOWN 3amevaTeNbHble MNpenensbl.
BbeckoHeyHO Manble ©  6eckoHeyHo  GobLluve
dyHKUMUN.

10. HenpepbiBHOCTE  yHKUMK. Knaccudukaums
paspbiBOB. TeopeMbl O HeMpepbIBHbIX (OYHKLMAX.
11. MNoHATne npomssogHon U auddepeHumnana, nx
reomeTpuyeckuii cmbicn. MNpasuna anddepeHunpo-
BaHusa. ®opmynbl AnddepeHUMpoBaHUS OCHOBHbIX
anemMeHTapHbIX PYHKLMNA.

12. OuddepeHumpoBaHue CRoXHbIX OYHKLNRA,
obpaTHon  pyHKUMK. [lpounsBoaHbIE BbICLUNX
nopsaKoB. OnddpepeHumpoBaHme dyHKLMIA
3afaHHbIX MapamMeTpu4eckm n HesiBHO. OCHOBHbIE
Teopembl anddepeHunanbHOro  UCHUCIEHUSN

13. HeonpegeneHnHoctn. [lpasuno Jlonutansi.




dopmyna Tennopa.

14. BospacTtaHue u ybbiBaHue yHkuun. Makcumym
N MUHUMYM. Haubonbliee N HauMmeHblUee
3HayeHNss YHKUMM Ha OTpeske. Bbinyknoctb
rpadomka yHKumn. Todkn nepernba.

15. AcumnToTbl pyHkunin  OBLluee uccrnefoBaHue
noesefeHus rpacoumka PyHKLMK.

2 cemecTp

OunddepeHumnansHoe
nUcUMCneHne yHKLUN
HECKONbKUX NepeMeH-
HbIX

1. ®yHKuua MHorux nepemeHHbix. [lpegen w
HEenpepbIBHOCTb  (PYHKLUUN  MHOTUX MNEPEMEHHbIX.
YacTHble 1 nonHble npupawleHnst yHKLUN MHOTUX
nepemeHHbIX. YacTHble npou3BogHble. [lonHoe
npupawleHne n nonHbin anddepeHuman.

2. [lponssogHasa CINOXHOMN dyHKLMN.
MHBapmaHTHOCTb dopmbl nepBoro
andpdepeHumnana. [MponssogHas yHKUMKM 3adaH-
HOW HesABHO. YacTHble NpPoOu3BOAHbLIE BbICLUNX
NMOpsIAKOB. SKCTpemMym PYHKLMK OBYyX
nepemeHHbIX. CkangpHoe none. [pounssBogHas no
HanpasneHuw. NpagneHT

WHTerpansHoe uncuuc-
neHve yHKUMU OOHOM
nepemMeHHomn

3. MNepBoobpasHasa M HeonpegeneHHbI UHTerparn,
ux ceoictea. Tabnuua WHTerpanos. 3ameHa
nepemMeHHoOW B HeonpegeneHHoOM  WHTerpare.
VHTerpmpoBaHme no yacTsim.

4 PasnoxeHne OpoOHO-pauMoHanbHbIX — GOYHKLMNA
Ha npocTeviwmne apobu. UHTerpmpoBaHne apo6HoO-
paumoHanbHbIX PyHKUUA.

5. WNHTerpupoBaHMe uppaunoHanbHbIX QYHKUUA.
WHTerpupoBaHne TPUroHOMETPUYECKNX PYHKLIMIA.

6. OnpegeneHHbln wuHTerpan. [eomeTpuyeckui
CMbICIT 1 CBOMCTBa. Teopema o cpegHeMm u ee
reomMeTpnYeCcKUin CMbICHl.

7. WHTerpan c nepeMeHHbIM BEPXHUM Mpeneriom.
OcHoBHasi  hopmMyrna MHTerpanbHOro UCYUCIIEHUS.
3ameHa nepemMeHHON B onpeaeneHHOM WHTerpare.
WHTerpmpoBaHne no vactam B onpefesieHHoM
WHTEerparne.

8. BblumcneHue nnowagen nnockux pmryp n anvHol
OYrv MAOCKON  KPUBOW C MOMOLLGLI0 onpeaeneHHoro
uHTerpana. BeluncneHve o6beMOB Ten BpalleHus.
HecobcTBEeHHbIE MHTErpansl.
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9. KoMnnekcHble yncna, AeVCTBUS Had HAMM.

OvddepeHumansHble
ypaBHEHUs

10. OudpdpepeHumnanbHble ypaBHeHUsi. OCHOBHbIE
noHATusA. QuddepeHumnanbHblie ypaBHEHNS NEPBOrO
nopsgka. MaTtematuyeckne MeTodbl  pelUeHus

anddepeHumnanbHbIX YpaBHEHUN.
OudbcbepeHumnansHble ypaBHEHMsI NEPBOro nopsaka
C pasfeneHHbIMM " pasgensioLwmMmMmcs

nepemeHHbIMn. OfQHOPOAHbIE YpaBHEHMSI MEPBOro
nopsigka.

11. JluHenHble ypaBHEHUS U ypaBHeHUs BepHynnu.
OuddepeHumanbHble ypaBHEHUS BTOPOro Nopsiaka.
OuddepeHumanbHble ypaBHEHUA BTOPOro Nopsiaka,
JornycKkaloLLme NoOHWXKeHne nopsaka.

12. JluHenHble anddepeHunanbHble ypaBHEHMUS
BTOporo nopsigka. Onpepenutens  BpoHckoro.
CTpyktypa  obwero pelweHna  ogHOPOOHOro
nMHenHoro anddepeHUnanbHOro ypaBHEHUS.

13. HeopgHopoaHbie NUHEenHbIe
anddepeHymnansHble ypaBHEHUS.

CrtpykTypa obuwero pewenus. MeTtog Bapuauum
NPOU3BOJIbHbLIX MOCTOSHHbIX.

12




14. HeogHopogHble NUHENHble
anddepeHumanbHble ypaBHeHUsS 2-ro nopsigka c
NOCTOSAHHBLIMWN KO3 PULMEHTaMM U NPABOWN YacTblo
cneumnanbHOro BmMaa.

15. CncteMbl 06bIKHOBEHHbIX AnddepeHumansHbIX
YPaBHEHUA C MOCTOSIHHBIMW  KO3(bPULNEHTAMN.
PelueHne cuctembl 0GbIKHOBEHHLIX AuddepeHLm-
anbHbIX ypaBHeHUI. Vicnonb3oBaHue auddepeHum-
arnbHbIX ypaBHEHUN AN1a pelleHus 3aaay npodeccu-
OHaIbHOW AesTerNbHOCTW.

9 Pagbi

16. Ywucnosble psagbl. Heobxogumoe ycnosue
cxoanmocTu. MNpnsHakm cxoamMmocTu
17. 3HakonepemeHHble psiabl. Teopema JlenbHuua.

AbcontoTHas " yCrnoBHas CXOANMOCTb. 6
dyHkUMOHanbHble  pagbl.  CTeneHHble  psagpl,
Teopema Abens. Paguyc n nHtepsan cxogaMmocTu
CTENEeHHbIX PsiAoB.
18. PasnoxeHve QYHKUMA B CTeneHHble pagbl.
MpumeHeHne psgos B NPUGNMKEHHbIX
BbIYMCIEHUSX.
*B hopMe NpaKTUYECKON NOATrOTOBKM
5.2.2 TlpakTHYeCKUE 3aHATHUS
Ne HanmeHoBaHue pa3ge- T . TpyooemMKocTb,
eMaTuka NPaKTUYECKUX 3aHATUN
n/n na AuCuUMNIvHbI yac
1 cemecTp

1 JInHerHas anrebpa 1. OnpegennTenu BTOPOro U TPETLEro NOPSAKOB.
2. CucteMbl nNHenHbIX ypaBHeHun. NpaBuno Kpawme-
pa. 8
3. Matpuubl. [lencTeusa Hag maTpulamu.
4. PelueHve cuctem MaTpu4HbIM cnocobom.

2 BekTopHas anrebpa 5. BekTopbl. [leficTBUs Hag BEKTOPaMW.
6. CkansipHoe npou3BedeHNe BEKTOPOB, UX CBOWCTBA
N NPUNOXEHNSI. 6
7. BektopHOe npou3BedeHne BEKTOPOB, CBOWCTBA U
npunoxeHnsi. CmMellaHHOe NPov3BEeAEHNE BEKTOPOB,
CBOWICTBA W NPUIIOXEHUS.

3 AHanutnuyeckasa reomet- | 8. Mpamas Ha NNOCKOCTH: c YrnoBbIM

pus KO3 PMLUMEHTOM, Yepes TOYUKY C

3aJaHHbIM  HampaBfeHueMm, 4epe3 [OBe  TOYKM.
MapannenbHble U NepneHAuKyNsapHble NpsaMble, yron
Mexay OBYyMS npsimbiMU. PacctosiHne OT TOYkM [0
nNpsiMon.
9.3agaum Ha npsmyto.
10. KpuBble 2-ro nopsgka:  OKPYXHOCTb  CO 12
CMELLEHHbIM LIeHTPOM, 3MMunC.
11. KpuBble 2-ro nopsigka: runepbona u acumnToThl,
napabona.
12. TlnockocTb B NpPOCTPaHCTBE. Mpamasa B
NpoCTpaHCcTBe.
13. lNpsimaga NNOCKOCTb B NPOCTPaHCTBE.

4 OnddepeHumansHoe 14. BblumcneHme npeaenos yHKUUNA. 19

MCYUMCIIEeHnE 15. 3amevaTenbHble Npedens.l.

16 HenpepblBHOCTb hyHKLMN.

17. Mpasuna andepeHumpoBaHms.
OndbdepeHumnpoBaHme OyHKUNNA.

18. OuddepeHumpoBaHue dyHKUMN. [lpon3BoaHbIe
BbICLUMX MOPSAKOB.

19. MpoussogHble PYHKUMA, 3afaHHbIX
napameTpuyeckn, HesIBHO.

20. KoHTponbHas paboTa.

21. MNpaewuno Jlonutans Hawnbonbllee n HaMMeHbllee




3Ha4YeHusa pyHKUMM Ha oTpeske.
22.00wee nccnegoBaHme YHKUUN 1 NOCTPOEHNE
rpadoumka.

2 cemecTp

OndbdepeHumnansHoe
ucymcnenne  yHKUMM
HECKONbKUX  nepemMeH-
HbIX

1. ®PyHKUMM HEecKOonbKMX nepemeHHbIXx. ObnacTb
onpegenenwus. MNMpegen.

2. YacTHble npousBogHble YHKUMA HECKOMNbKUX
nepemMeHHbIX.

3.  Okctpemym  QyHKUUMM  OBYX  NepeMeHHbIX.

Mpown3BogHasa no HanpasneHuo. MpagueHT.

WHTerpansHoe ncuucne-
H1e PyHKLUUKN OOHOW ne-
peMEeHHOM

4. HenocpenCTBEHHOE NHTErPUpOBaHUE.

5. BHeceHune nog 3HaK  guddepeHumana,
WHTErpnpoBaHue 3aMeHov nepeMeHHon

6. WHTerpupoBaHue BbIpaxeHUi cofepxatymx
KBagpaTHbIA TpexuyneH. VHTerpupoBaHue no
yacTam.

7. NnuTerpupoBaHne gpobHO-paLMoHanbHbIX OYHKLMA.
8. NHTerpupoBaHne apobHO-paumoHanbHbIX OYHKLUNNA.
WHTerpupoBaHue nppaumoHanbHbIX (PyHKLUWNA.

9. VIHTerpupoBaHue TPUroHOMETPUYECKNX PYHKLINIA.
10. NHTerpmpoBaHme TPUroHOMETPUYECKNX (OYHKLINIA.
11. KoHTponbHas paboTa.

12. BbluMCneHne  onpefesieHHbIX  MHTEerpasnos.
WHTerpupoBaHue Mo YacTtam.

13. 3ameHa nepemeHHOW B  OMNpeaeneHHoM
WHTerpane.

14. BbluucneHve nnowagen. BeluucneHve ob6bemoB
Ten BpaLleHus.

15. Bbluncnenue gnuxbl ayrn. HecobcTBeHHble
WHTErparei.
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16. KomnnekcHble Yncna, A4encTBma Hag HUMMN.

OnddepeHumnanbHble
ypaBHeHUS

17. MaTtemaTtunyeckune MeToabl peLueHus
anddepeHumanbHbIX ypaBHEHUN.
OuddpepeHumnansHele ypaBHeHust 1-ro nopsgka c
pasgensowmMMmMcs  NepeMeHHbIMU. OpHopogaHble
anddepeHumansHble  ypaBHEHUSA 1-ro nopsaka.

18. JluHenHble guddepeHUmanbHble ypaBHeHNs 1-ro
nopsigka. YpasHeHusa bepHynnu.

19. OudbpepeHumanbHble ypaBHeHMS 2-ro nopsgka,
JonyckatLume NoHWXKeHne nopsaka

20. OgHopogHble anddepeHumnanbHble ypaBHEHUS 2-
ro nopsgka. MeTog Bapuauum NPON3BOSIbHOM
NOCTOSAHHOMN.

21. PeleHne HeogHopoaHbix AnddepeHumnanbHbIX
ypaBHEHUn 2-ro nopsigka co cneumansHoOM  npasBow
YacTblo.

22. PeleHne HeogHopoaHbix AuddepeHumnanbHbIX
ypaBHEHUN  2-ro nopsigka co cneuunanbHOW npasoun
4YacTbio

23. KoHTponbHas paboTa.

24. PelwweHve cncteM nuHenHblx anddepeHumanbHbIX
YpaBHEHUIN C MOCTOSAHHbIMKU  KO3hduumneHTamn. Wce-
nonb3oBaHve aunddepeHunanbHbliX ypaBHEHUN Ans
pelleHns 3agad NpodeccnoHanbHON OesTenbHOCTU.

16

Pagbl

25. Yucnosble psagbl. WccnepoBaHne CXOOUMMOCTW.
[octaTtoyHble Npu3HaKM  CXOOMMOCTM  YUCIIOBbIX
pSOoB.

26. 3Hako4vepenytowimecs psaabl. Teopema JlenbHuua.
ABconoTHast u ycnoBHad CcxoguMMocTb. CTeneHHble
psgbl. MHTepBan cxoguMocTMu.

27. PasnoxeHue QyHKUMA B psgbl. [punoxeHue
pSOoB K NPUGNMKEHHBIM — BbIYMCIIEHMSIM.




*B (hOpME NPaKTUHECKOMN NOATOTOBKM

5.2.3 JlabopaTopHbIn NPaKTUKyM

He npegycmoTpeH

5.2.4 CamocrositensHas pabota obydatonmuxcs (CPO)

Ne
n/n

HanmeHoBaHune pasgena aunc-
UNNJITNHBI

Bug CPO

TpyooeMKocCTb,

vyac

JlnHenHas anrebpa

MpopaboTka maTepmanoB Mo Nekuusim,
y4yebHuKam, y4ebHbIM nocobusim
MogroToBka K NPaKTUYECKUM 3aHATUSIM
BbinonHeHne pacyeTtoB gna 03

12

BekTopHas anrebpa

MpopaboTka maTepranoB no Nekuusm,
y4ebHukam, y4ebHbIM nocobusim
MoproToBka K MPaKTUYECKUM 3aHATHSM
BbinonHeHne pacdetos gna 3

13

WIN|O [N [N |00

AHanutnyeckasi reomeTpua

MpopaboTka maTepranos No nekumam,
yyebHukam, yyebHbIM nocobusm
MoproToBka K MPaKTUYECKUM 3aHATUAM
BbinonHeHne pacyetos ana A3

-
o

w

17

OudpepeHymnansHoe
Hue

ncuumcne-

MpopaboTka MmaTepranoB Mno fekumsM,
yyebHukam, y4ebHbIM nocobnsim
MoaroToBka K NPakTUYECKUM 3aHATUSM
MoaroToBka K ayaAMTOPHOW KOHTPOMNbHON
paboTte

11,5

25,5

OnddepeHumanbHoe  ncumncne-
HMEe YHKUMN HECKONbKUX Me-
PEMEHHbIX

MpopaboTka maTepuanoB No Nekuusim,
y4yebHuKam, y4ebHbIM nocobusim
MogroToBka K NPaKTUYECKMM 3aHATUSIM
BbinonHeHne pacyeToB gna 03

WHTerpanbHoe ncuymcneHve
OYHKLMN OOHON NepeMeHHON

[MpopaboTka maTtepranoB No fNekumsaMm,
yuyebHukam, y4yebHbIM nocobusim
MoproToBka K MPaKTUYECKUM 3aHATUSM
MoaroToBka K ayAUTOPHON KOHTPOMbHOM
pabote

BbinonHeHue pacyetos ana A3
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MpopaboTka maTepmarnoB Mo NeKUnsiM,
yyebHukam, y4ebHbIM nocobnsim
MoaroToBka K NPaKkTU4ECKUM 3aHATUSIM

2 (NN |W|W|IN|~| O

OuddepeHymnansHblie ypaBHeHUS

MpopaboTka MaTepunanos No NekuusmM,
yyebHukam, y4ebHbIM nocobusim
MoaroToBKa K NPaKTUYECKUM 3aHATUSIM
[NogroToBka K ayguUTOPHOM KOHTPOSbHOM
paboTte

w
-

15,1

Pagbl

MpopaboTka maTepranoB no Nekuusm,
y4yebHukam, y4ebHbIM nocobusim
[MoaroToBka K NpakTUYECKMM 3aHATUAM

Wi h|lO|O®

6 YuyeGHO-MeTOaMYECKOE U MH(hOpMaLUMOHHOEe obecneYyeHne AUCLUMUNIIUHBI
[ns ocBOEHUS ANCUUNIIHBI 06y4YatoLLMACA MOXET UCNOSb30BaTb

6.1 OcHOBHasa nuTepartypa

Boromonosa, E.[MN. C6opHMK 3agay 1 TUNOBbLIX pPacyéToB No oOWEeMy M cneumanbHbIM
KypcaMm BbICLLUEN MaTeEMaTUKN [ONEKTPOHHbIN pecypc]: yd4ebHoe nocobue / E. 1. boromo-
noea, A. . bapaneHkoB, L. M. T[leTtpywko.- Cl16: JlaHb, 2015. — 463 c. https://
e.lanbook.com/book/61356

BanavH, K.B. Matematunka [QneKkTpoHHbIn pecypc]: y4ebHuk / K.B. banguH, B.H. bawnbli-
koB, A.B. PykocyeB. — Mocksa: FOHnTn-flaHa, 2015. — 543 c.

https://biblioclub.ru/index.php?page=book&id=114423



https://biblioclub.ru/index.php?page=book&id=114423
https://e.lanbook.com/book/61356
https://e.lanbook.com/book/61356

6.2 [lononHuTenbHaa nutepartypa

1. MuHopckuin, B. Tl. C6opHuK 3agad no Bbicen matematuke [TekcT]: yueb. nocobune ons
ctya.sysoB (rpuc Mp.) / B. Tl. MuHopckun. - M.: ®dusuko-matemaTndeckasa nurepartypa,
2006. - 336 c.

2. Wunayes, B.C. OcHoBbI Bbicwen maTemaTukn [TekcT]: ydebHuk (rpud MO) / B. C. Wnna-
yeB. — M.: Bbicwias wkona, 2001. — 479 c.

3. bepman, I'. H.  C6opHuKK 3agay no Kypcy matemaTndeckoro aHanmsa [TekcT]: YuyebHoe no-
cobue /. H. BepmaH. - CI16.: MNMpodeccusa, 2003. - 432 c.

4. Nlynry, K.H. Bbiclwiasa matemaTuka: pyKOBOACTBO K pelleHu0 3aday [ONEeKTPOHHLIN pe-
cypc]: yyebHoe nocobue. Y. 1 / K. H. Jlynry, E.B. MakapoB. - M.: ®uamatnur, 2013. —
2016 c.

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

6. YepHeHko, B.[l. Bbicluaa matemaTtvka B npumepax u 3agadax [ONeKTpOHHbIA pecypcl:
y4yebHoe nocobue: B3 1. Tom 1/ B. [I. YepHeHko. - CI16: MNMonutexHuka, 2011. — 709 c.

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

7. YepHeHko, B.[l. Bbicluag matemaTtuka B nNpumepax U 3agadvax [OneKTpoHHbIM pecypc):
yyebHoe nocobue: B3 1. Tom 2/ B. [J. YepHeHko. - Cl6: MNMonutexHuka, 2011. — 568 c.

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

8. YepHeHko, B.[l. Bbicluag matemaTtvka B npumepax U 3agadax [ONeKTpOHHbIN pecypcl:
y4yebHoe nocobue: B3 1. Tom 3/ B. [l. YepHeHko. - CI16: MNMonutexHuka, 2011. — 507 c.

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

9. WankuH, A.C. 3agaum c peweHnsiMn no BbICLLEN MaTeMaTuke, TEOPUN BEPOSITHOCTEN,

MaTeMaTM4YecKon CTaTUCTMKE , MaTeMaTM4yecKoMmy MporpaMmupoBaHuio: y4ebHoe no-
cobue. - M. : UspaTenbcko-Toproeasi kopnopauus «Hawkos n K°», 2020. — 432 c.
https://biblioclub.ru/index.php?page=book&id=573151

6.3 lMepeyeHb y4yebHO-MeTOAMYECKOro obecnevyeHUss ANA CaMOCTOATENbHOMU pa-
60TblI oOy4arowmxcs

1. YepHeHko, B.[l. Bbicuas matemaTuka B npumepax M 3agadvax [OnNekTpOHHbIA pecypcl:
y4yebHoe nocobue: B3 1. Tom 1/ B. [1. YepHeHko. - CI16: MNMonutexHuka, 2011. — 709 c.
https://biblioclub.ru/index.php?page=book&id=129578
2. YepHeHko, B.[. Bbicwaa matemaTtvka B Npumepax 1 3agadax [ONeKTpoHHbIN pecypc):
yyebHoe nocobue: B3 1. Tom 2/ B. [J. YepHeHko. - Cl6: MNMonutexHuka, 2011. — 568 c.
https://biblioclub.ru/index.php?page=book&id=129579
3. YepHeHko, B.[. Bbiclwiasa matemaTuka B npumepax M 3agadax [OnNeKTpOHHbIA pecypc):
y4yebHoe nocobue: B3 1. Tom 3/ B. [l. YepHeHko. - CI16: MNMonutexHuka, 2011. — 507 c.
https://biblioclub.ru/index.php?page=book&id=129581

6.4 MNMepeyeHb pecypcoB MHGOPMALUOHHO-TENIEKOMMYHUKALMOHHON ceTu «UHTep-
HeT», He0OOXOAUMbBIX AJNIA OCBOEHUA AUCLUNIUHBI (MoAayns)

HanmeHoBaHune pecypca cetn «MHTepHeT» OIEKTPOHHbLIN agpec pecypca
«Pocculickoe obpasogaHuey - hedepasibHbil nopmarl https.//www.edu.ru/
Hayy4Has anekmpoHHas bubniuomeka https://elibrary.ru/defaultx.asp?
HauuoHanbHasi uccnedosameribckasi KOMrbromepHas ceme | https.//niks.su/



https://niks.su/
https://elibrary.ru/defaultx.asp
https://www.edu.ru/
./%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=573151
./%20https://biblioclub.ru/index.php%3Fpage=book&id=573151
./%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

Poccuu

UHbopmayuoHHas cucmema «EOuHoe okHO docmyna K | http://window.edu.ru/

o0bpasogameribHbIM pecypcamy

AnekmpoHHas bubnuomeka BI'YUT http://biblos.vsuet.ru/megapro/web

Calim MuHucmepcmea HayKu U ebicule20 obpasogaHus P® | https.//minobrnauki.gov.ru/

[Mopman omkpbimozo on-line obpasosaHus https://npoed.ru/

https://education.vsuet.ru/

AnekmpoHHas uHpopmMayuoHHO-0bpasogameribHas cpeda
®re0y BO «BIr'YUT»

6.5 MNepeyeHb MH(pOPMALUMOHHBLIX TEXHONOIMN, NUCNONb3yeMbIX NpPU OcyluecTBe-
HUM obpasoBaTenbHOro npouecca nNo AucuunauHe (MoAayniko), BKIKOYas Nepe4vYeHb
nporpamMmmHoro obGecneyeHusi, COBpPEMEHHbIX npoceccuoHanbHbIX 6a3 AaHHbIX W
MHOPMALMOHHbIX CNPaBOYHbIX CUCTEM

[pu usyvyeHuu OucCyUnNIUHbI UCMOMbL3yemcs npospamMmmHoe obecriedeHue, co8peMeHHbIe
rnpogheccuoHarsnbHble 6a3bl 0aHHbIX U UHGOPMaUUOHHbIe cripagoyHble cucmembl. SNOC yHu-
gepcumema, 8 mom qucrie Ha 6ase npoepammHou nnamagopmel « Cpeda arnekmpoHHO20 obyye-
Husa 3KL», asmomamu3uposaHHas UHhopmayuoHHas 6asa «MHmepHem-mpeHaxepbl», «UH-
mepHem-3K3aMeH».

NMpM oOCBOEHMM AUCUMNNUHBbI UCNOSIb3YeTCA JMULEH3UOHHOe U
nporpammHoe ob6ecne4veHue — H-p, OC Windows, OC ALT Linux.

OTKpPbITOE

7 MaTepmnanbHO-TEXHUYECKOE obecneyeHme AUCLUNIINHBI
Heobxognmbin gns peanusauum obpasoBaTernbHOW NporpaMmmbl NepevyeHb MaTtepu-
anbHO-TEXHUYECKOro obecnevyeHns BKIIOYaET:

- NeKumoHHble ayauTopun (06opyaoBaHHbIE BMAEONPOEKLUMOHHBIM 0BopyaoBaHMEM Ang
npeseHTauunmn; cpeacreamm 3ByKOBOCNPON3BEAEHUS; SKpAHOM; UMeEIOLLNE BbIxod B NHTepHET);

- NOMELLEHNs ONsi NPOBEAEHNA CEMUHAPCKMX, NabopaTopHbIX U MPAKTUYECKUX 3aHATUMN
(o6opynoBaHHble y4ebHON MeBenbIO);

- bnbnuoteky (Mmetowwyto paboyne mecta Anst CTyOEeHTOB, OCHALLEHHbIE KOMMNboTEpPaMu C
AO0CTynom k 6asam gaHHbIX n VIHTEpHeT);

- KOMMNbIOTEPHbIE KNacCChl.

O6ecneyeHHOCTb npouecca 0by4yeHUs TEXHUYECKUMU CPeACcTBaMU MOSTHOCTbIO COOTBET-
cteyeT TpeboBaHuam PIrOC no HanpasneHuo nogrotoBku. MaTtepuanbHo-TexHu4eckaa Gasa
npuBegeHa B NUUEH3MOHHbLIX (hOpMax M pacnonoXeHa BO BHYTPEHHEN ceTu no agpecy http://
education.vsuet.ru

Ayantopun ons NpoBeAeHNS NEKLMOHHBIX 3aHATUN, TEKYLLEro KOHTPOMS N MPOMEXYTOu-
HOW aTTecTauuu:

YyebHasa ayauTtopus Ne
401 pgns  npoBedeHus
NEKUNOHHbIX  3aHATUR,
TEKYLLEero KOHTpons wu
NPOMEXYTOYHOMN ar-
TecTtauum

Komnnekt mebenun pgna ydebHoro
npouecca — 80 wr.

MepeHocHon npoekTop Acer.
Ayamo-Bu3dyanbHas cucTeMa Jekum-
OHHbIX ayauUTOpPUA (MYINbTUMEONNHDBIN
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

YuebHasa aygutopusa. Ne

Komnnekt wmebGenu pgns  y4eBHoro

AnbT ObpasosaHue 8.2 + LibreOffice

332 pna nposedeHus | npouecca — 30 wrT., 5.2, NuueHsna Ne AAA.0217.00 c
NEKUMOHHbIX  3aHATui, | Paboume ctaHumm 12 wt (IntelCorei3- | 21.12.2017 r. no «beccpoyHo»
Tekylero KoHTpons u | 540)

NPOMEXYTOYHOMN ar-

TecTtauum

Ayautopmua gon4d
NPOEKTUPOBAHUS

camMocCTosiTENbHOM paboTbl 0OyYatoLMXCsl, KYpCOBOrO UM AUMNIIOMHOMO



http://education.vsuet.ru/
http://education.vsuet.ru/
https://education.vsuet.ru/
https://npoed.ru/
https://minobrnauki.gov.ru/
http://biblos.vsuet.ru/megapro/web
http://window.edu.ru/

YyebHasa aygutopus Ne 337
Onsi camocToaTenbHoW paboThl
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 wc-
nonb3oBaHune nporpaMmsl
DreamSparkElectronicSoftwareDeliver;

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

[lononHUTEensLHO camocTosTENbHasA pa60Ta 06yqa+ow,mx0ﬂ MOXET OCYLLECTBIIATLCA

MCNoJib30BaHUN:

npu

YuTanbHble 3anbl
ononuoTekn.

KomnbtoTepsl co cBo6oaHbIM 0-
CTYMNOM B CeTb VIHTEPHET N DNEKTPOH-
HbIMK BUBIMOTEYHBIMU U MHPOPMaLM-
OHHO CNpPaBOYHLIMWN CUCTEMAMM.

Microsoft Office Professional Plus 2010
Microsoft Open License Microsoft Office Pro-
fessional Plus 2010

Russian Academic OPEN 1 License No Level
#48516271 0117.05.2011 r. http://ecocen.mi-

crosoft.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 o1 17.11.2008 http://

eopen.microsoft.com.

Adobe Reader XI, (6ecnnaTHoe MO)
httos://acrobat.adobe.com/ru/ru/acrobat/odf-
reader/volume-distribution.html

NMomeLwieHre ons XpaHeHnAa n I'IpO(*)I/IJ'IaKTI/I‘-IeCKOFO

obcnyxmBaHna yvyebHoro obopyaoBaHus

AyauTtopua Ne 448 ons xpaHe-
HMSA 1M NpodunakTM4eckoro ob-
cnyxviBaHnst y4yebHoro obopy-
AOBaHus

Komnnekt mebenn aons y4eb-
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
CybnuueHanoHHbii gorosop Ne 42082/VRN3 Ot
21 aerycta 2013 r. Ha NpaBO MCMNOMbL30BaHWE
nporpammbl  DreamSparkElectronicSoftwareDe-
liver;

Microsoft Office 2007 Standar Microsoft Open
License Microsoft Office 2007 Russian Aca-
demic OPEN No Level #44822753 ot



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

| | 17.11.2008http://eopen.microsoft.com

8 OueHouYHble MaTepuanbl AN MPOMEXYTOYHOW aTTecTauum oOdyuvarLlMUxcsa no
aucumnnuHe

OueHo4Hble maTepuanbl (OM) ona gucuunivMHbl BKIIKOYaKOT B cebs:

- NepeyvyeHb KOMNETEHUNA C YKa3daHNEM UHAMKATOPOB OOCTMXKEHUSI KOMMETEHLMI, 3TanoB
nx bopMUpPOBaHUS B NpoLecce 0CBOEHNS obpasoBaTefibHON NPorpaMmmbl;

- ONMcaHue LwKan oueHnBaHus;

- TUMNOBbIE KOHTPOJSbHbIE 3afaHuUs UM WHble MaTepuanbl, HeobxoauMble LA OLEHKM
3HaHWW, YMEHWUWN, HABbIKOB;

- MeToguyeckme maTtepuvansl, onpeaensowue npouenypbl OLEHMBaAHUS 3HAHUA, YMEHWUHN,
HaBbIKOB 1 (UNN) ONbiTa OEATENBHOCTH.

OM npeactaBnsTCa OTAENbHBIM  KOMMSIEKTOM M BXOAAT B COCTaB pabouyen
nporpamMmmbl AUCLUNJIUHDI.

OueHo4Hble MaTepuansl opmupytotca B cootBetcTBum ¢ N BIYUT «[lMonoxeHne o6
OLLEHOYHbIX MaTepuanax».



OLEHOYHBbIE MATEPUAIbI
AnAa NPOMEXYTOYHOU ATTECTALUN

no gncuunrinHe

MaTeMaTukKa




1 MepeyeHb KOMNETEeHUUN C yKazaHMeM 3TanoB Ux oopMMpoBaHUA

Ne | Kop dopmMynupoBKa Koa n HaumeHoBaHMe nHAUKaTOpa AOCTUKEHUS
n/n | komne- KOMMNeTeHuun KOMMNeTeHuun
TeHUUn
11 YK-2 CnocobeH onpeaenatb kpyr | MO 1yke — PopMynmpyeT B paMkax NoCTaBIIEHHOW Lienn NpoekTa co-
3agay B pamkax | BOKYMHOCTb B3aMMOCBSi3aHHbIX 3aAa4, obecneumsatoLLmx ee fo-

npaBoOBbIX

OrpaHN4YeHUn

nocTtaBrieHHOM Lenu n | CTWKeHne. OnpenenﬂeT oXunaoaemble pe3ynbTaTbl pelleHnA Bblae-

BblOMpaTb onTuMarnbHble
cnocobbl  UX  pelleHus,
nucxooa w3 OENCTBYHOLLMUX

VMEIOLLMXCA  PEecypcoB U

JIeHHbIX 3aaad

HOPM,

22 | Ol1K-2 CnocobeH ncnosb3oBaTtb | M3onk2 — BeiGnpaeT paumoHanbHble NyTW peLleHust npogeccmo-

MaTemaTudeckue,
dumanyeckue,

mMeTtodbl AN

AEATEJIbHOCTU

XnMmunyeckume, XnMun4eckmne

3aga4y  npodgeccuoHarnbHON

HanbHbIX 3a4a4 C UCMNOMb30BaHNEM MaTeMaTuyeckux, msmnde-
d)I/I3I/IKO- CKMX, (PM3MKO-XMMNYECKNX, XUMUYECKUX METOL0B

peLleHns

Koa n HaumeHoBaHMe nHAuKaTopa Aao-
CTUXEeHNA KoMmneTeHumu

Pe3ynbTaTthbl 06y4eHUs (NokasaTenu oueHuBaHus)

N 1yk. — DopmMynupyeT B pamkax
NnocTaBNeHHOW Lienu npoekTa co-
BOKYMHOCTb B3aNMOCBS3aHHbIX 3a-
Aady, obecneymBaownx ee JOCTUXKE-
Hue. OnpegensieT oxugaemMble
pes3ynbTaTthl PeLIEHUS BblAENEHHbIX
3agay

3HaeT: MeToabl NTMHENHON N BEKTOPHOW anrebpbl, aHanMTU4eckom reomeT-
pun, MeToabl MaTeMaTU4eckoro aHanmnsa

YmeeT: ncnonb3oBatb annapar IMHEWNHOW 1 BEKTOPHOW anrebpbl, aHanutu-
YECKON reoMeTpun, MPUMEHSITb METOAbI MaTEMaTUYECKOro aHanusa ansi
pelueHnst 3agad, obecneunBatoLLMX AOCTMKEHNE NOCTABEHHOM Lienn
npoekTa

BnapeeT: HaBblkaMy pelLeHns 3agay NMHENHON U BEeKTOPHOW anrebpel,
aHanUTUYEeCKON reoMeTpun, annapatom audpdepeHumManbHOro UcHMCneHus

WO30nk-2 — BeibupaeT paumoHans-
Hble NyTW peLleHnst Npodeccuo-
HarnbHbIX 3aga4y C UCMOSb30BaHNEM
MaTemaTU4ecKkux, omsmnyeckmx, pum-
3MKO-XUMUYECKNX, XMMNYECKUX ME-
TOOOB

3HaeT: meToabl MaTeMaTMYECKOro aHannsa, metoabl pelleHns andde-
peHumnanbHbIX ypaBHEHWI NEPBOro 1 BTOPOro nopsaka, paabl U Ux cxo-
AVMOCTb, Pas3fioXXeHne aneMeHTapHbIX PYHKLUMIA B psiA.

YMeeT: NpUMeHaTb MeToAbl MaTeMaTU4eCKOro aHanmaa Ans pelleHns 3a-
[ad npodeccnoHanbHOM AeATENbHOCTH, pewaTtb auddepeHunansHble
YypaBHEHWs, uccnegoBath psdbl HA CXOQUMOCTb

Bnapeet: annapaToM MHTErpansLHOro UCHUCINEHWS, HaBbIKaMX PeLLEHUs
anddpepeHumnanbHbIX ypaBHEHUIN NEPBOro U BTOPOro nopsiaka, CnocobHo-
CTbIO UCMONb30BaTb MaremaTuyeckme Metoabl B NpodeCcCMoHansHon aes-
TENbHOCTMW.

2 MacnopT choHAa OUEHOYHbIX CPEeAcTB MO AUCLMUNIINHE

Ne Paspenbi NHpekc OueHouYHble cpeacTBa TexHonorus/npouenypa oueHmBa-
n/n | AMCUUNNUHBI KOHTpONupy- HanmMmeHoBaHue NeNe 3agaHui HMs (cnocob KOHTpons)
€eMoW koMre-
TeHUuMmn (Mnn
ee yactu)
1 Bonpochk! K ak3ameHy 45-47 cobecenoBaHve
JlnHenHasn YK -2 Tecmosble 3a0aHusi 1-3 6naHoYHOEe TeCcTMpOBaHNe
anre6pa JlomawHee 3adaHue 40 npoBepka npenogasaTenem
Kelic-3adaHue 32 npoBepka npenogasarenem
2 Bonipocs! K ak3ameHy 48-52 cobecegoBaHue
BektopHas YK -2 Tecmosble 3a0aHusi 4-6 OnaHoOYHOE TECTMPOBaHNE
anrebpa JHomawHee 3adaHue 41 npoBepka npenogasaTenem
Ketic-3adaHue 33 npoBepka npenogasarenem
3 A Bonipoces! Kk ak3ameHy 53-60 cobecefoBaHue
C:aa;nmmqe- YK -2 Tecmoeble 3a0aHus 7-9 OnaHoO4YHOE TECTMPOBAHNE
reoMeTpHs HomawHee 3adaHue 42 npoBepKa npenogasarenem
Kelc-3adaHue 34 npoBepKa NnpenogaBaTenem
4 | OQndde- Boripochk! K 3k3ameHy 61-87 cobecegoBaHue
peHumarnbs- YK -2 Tecmoeble 3a0aHus 10-12 OnaHo4YHOE TEeCTMPOBaHNe
HOe mcuunc- KoHmpornbHas paboma 29 npoBepka npenogasaTenem




Kelic-3adaHue 35 npoBepKa npenogasartenem
ndpde- Bonpock! K 3a4emy 88-97 cobecenoBaHue
peHumanbs- OlnK -2 Tecmoebie 3a0aHus 13-15 OnaHo4YHOE TeCTMpOBaHue
HOe ncuunc- HomawHee 3adaHue 43 npoBepka npenogasaTenem
nexve Kelic-3adaHue 36 npoBepka npenogasaTtenem
yHKUMM
HECKOIbKMX
nepeMeHHbIX
" Bonpocs! k 3auemy 98-117 cobecefoBaHne
HTerpanb-
HOe Mcume- oMK -2 Tecmossbie 3adaHus 16-9 6naHo4Hoe TecTMpoBaHmne
nenmne KonmpornbHas paboma 30 npoBepka npenofasaTenem
byHKUMM 0f- LomawHee 3adaHue 44 npoBepka npenogasaTtenem
HOW ne- Kelic-3adaHue 37 npoBepka npenogasaTenem
peMeHHown
Bonpocs! k 3a4emy 118, 119 cobecegoBaHue
OnemeHTbl OrK -2 Tecmoebie 3a0aHus 20, 21 6naHo4YHoe TecTUpoBaHue
TOKIM
Hnppe- Boripocs! k 3a4emy 120-137 cobeceaoBaHve
peHumanb- OlNnK -2 Tecmosble 3adaHusi 22-25 OnaHo4YHOE TeCTMPOBaHNe
Hble ypaBHe- KoHmpornbHas paboma 31 npoBsepka npenogasaTenem
HUs Kelic-3adaHue 38 npoBepka npenogasaTenem
9 Bonpocebi k 3auemy 138-143 cobecefoBaHue
Psabl OnK -2 Tecmoesie 3adaHusi 26-28 6naHo4YHoe TecTMpoBaHue
Kelic-3adaHue 39 npoBsepka npenogasaTenem

3 OueHo4Hble maTepuanbl Afsi NPOMEXYTOYHOM aTTecTauuu.

TunoBble KOHTPOSIbHbIE 3aaHUsA U UHbIe MaTepuansbl,
Heo6xoaAuMbIe ANsl OLEeHKU 3HaHUW, YMEHUW, HaBbIKOB U (MNK) onbiTa
AeATeNbHOCTU, XapaKTepusyroLwmx atanbl opM1UpoBaHuUs

KOMMeTeHL MM B npoLuecce 0CBOEHUSA obpasoBaTesibHOMN NporpamMmmbl
McnblTaHne npomMexyToyHoW aTTectaumm oby4varollerocs no AUCuUMnivHe npoBOaUTCS
B popme 3K3aMeHa (3a4eTa), npegycmaTpmBaeT BO3MOXHOCTb nocneaytollero cobeceqoBaHus.
Kaxxabii bunet BkrntoyaeT B cebs 1- 4 KOHTPOSbHbBIX BONPOCOB (3aday), N3 HUX:
- 1-3 KOHTPOSbHbLIX BONPOCOB Ha MNPOBEPKY 3HAHUN;
- 1-2 3a0ay4u Ha NPOBEPKY YMEHUN N HABLIKOB.

3.1 Tecmbl (mecmoesie 3adaHusi)
3.1.1 Wughp u HaumeHoeaHue komnemeHyuu YK-2 cnocobeH onpenensTb Kpyr 3agay B
paMKkax MOCTaBMEHHON Lenu 1 BblbMpaTb onTUMarnbHble CNOCODbI NX peLLeHns, ncxoasa mus
AEVNCTBYIOLLMX NPABOBbIX HOPM, MMEIOLLMXCA PECYPCOB U OrpaHNYEHUI

Ne 3a- TecTtoBoe 3ajaHune C BapunaHTamMmum OTBETOB U NpaBUiibHbIMXA OTBETaMU
daHuns
1 1 -3 0
Onpepenutens matpuupl A= 2 5 0| paseH...
-1 1 4
1) 52 2)-10 3)0 4) 44.
2 120 4 8
HaHbl maTpuubl A= , B= . Matpuua A-B pasHa:
35 3-2
—3 —6 —3—6 98 6 12
1) 2) 3) 4)
0O 7 o 3 05 9 8




3 x+2y=2,
Mpu pelieHnn cuctemsl no npasuny Kpamepa:
3x—-4y=7
I 2 2 7 I 2
1) A = ) 1: 9 2 = 9
3 4 3 4 2 7
o) A= 1 2 A = 2 2 12
A= 8T 4R )
1 2 2 2 1 2
3) A = ’ A |: s 2 D
3 4 7 4 3 7
2 2 1 2
4) A= , A= , A= .
—4 3 4 3 7
4 CkansipHOe Npon3sesieHe BeKTOpoB dn j , ecnmd =1 3;5;8 ,b ={—1;2;0/ pasHo:
1) 2 2)-7 3)8 47
5 [NaHbl BeKTOpb! d Z{ 2;5;7} mb ={ 1;2;4} . KoopavHaTbl BEKTOPHOro npon3BeaeHus
n=dax [; paBHbl:
1) (6;-1;-1) 2)(2;-4;5) 3)(6;2;1) 4) (3; 8; 6)
6 CwmewanHoe npousseaenne sektopos d = (1;—2;0), h =(1;0;2), ¢ =(-2:4;0)
paBHO:
1)5 2)0 3)-4 4)-6
7 YrnoBoii koadpduumeHT npsimoii 6x + 2y —5 =0 pagen:
1) -6 2)-3 3)3 4)6
8 BbibpaTb ypaBHeHme OKPY>KHOCTW, NpeACTaBNeHHOW Ha PUCYHKE:
i _R=3
:
\\ I
1) > +1°=9; 2) (x-4) +(y-2)" =
3)(x+4)2+(y+2)2=9; ) (x+4) —(y+2) =
9 YpaBHeHne NnockocTh, NpoxoasLen yepes Touky Mo (2; 1; -1) n umetoen HopMmanbHbIN
Bektop N ={1;-2; 3}, meeT BUA:
1N2x+y+z+1=0 2) x-2y+3z+3=0
3)x-2y+3z+1=0 4)3x+y+z =0
10 ~osin’ x
lim
Mpeoen *—° x? paBeH:

)2 20 31 498

11

YKaxute npasunbHbli BapnaHT: «[pegen oTHOWEHUS npupalleHna yHKUUN K npupaLle-
HWIO apryMeHTa, Korga npupalieHue aprymeHTa CTpeMUTCS K Hynio, Ha3biBaeTcs ..... »




1) acumnToTOM

2) HeonpeaesneHHbIM UHTerpanom

3) npon3BOAHOM OT AaHHOMN HKLUWN
4) onpegeneHHbIM NHTErpasnom

12 MponssogHas dyHKUMKM ¥ = V4 - paBHa:
! x ! ‘x
e ey ey Y=o — e
1)y:x+ 4—x? 2) 4—x 3) 244 —x 4V;:am$n2x

3.1.2 Wuepp u HaumeHosaHue komnemeHyuu OIK-2 cnocobeH ncnonb3oBatb MatemaTu-
yeckune, mamyeckne, prUsnKo-xMMmMYeckne, XuMmmyeckme MeToabl Anst peLeHns 3agad npo-
deccmoHanbHON AeaTenbHOCTH

Ne 3a- TecToBOE 3ajaHune Cc BapuaHTamMm OTBETOB U NpaBUiibHbIMKA OTBETaAMU
OaHus
13 YacTHasa npoussoaHas PyHKUMKU z = 5x°y —»* + 7 no nepemeHHon (y) npy x =1Ly =0
paBHa:
10 6)2 3)4 45
14 o2 2

z Y
YacTHaga npoussoaHas 02 PYHKUMM z = — paBHa:
}’ X

2 2 2 1
) -= 2= 3 =X 4 —;
X X X X

15 KoopamnHaThl Touek BO3MOXHOTO 3KCTpeMyma pyHKUMM z = 3~ + 2xy — 6 paBHbI:
130 2)(10)n(©1) 3)(1,1) 4)(1.0)
16 J' dx
HeonpeneneHHbit nHTerpan ~ 53X + 3 paseH
5 | S5x+3
+C —anx+3ﬁ+C 5hﬂ5x+3y+C' Sarctg +C
1) Sx+3 2) 5 3) 4)
17 n
OnpepaeneHHbIn UHTerpan jcos(2x)dx paBeH
/4
1) -1/2 2)0 3) 1 4) 2
18 Mnowanb obnacTu , orpaHNYeHHOM NMHMAMKM v = 2x, vy =x, x =1 paBHa
1)1/3 2) 1/2 3) 2/3 4)1
19 O6bem Tena, NONyYeHHbIN NPy BpaLleHun BOKpyr ocu OX durypbl, OrpaHUY4eHHOW NNHU-
AMM v =+x, y=x paBeH
1) n/12 2) /8 3) n/7 4) /6
20 PelleHnsaMN ypaBHEHNST x> +2x+2 = () SBMSIOTCS:
1) z, =1%i 2) z, =—1%i 3) z, =—1+i 4) z,,=2+i
21 PesynbTaT npovsBeaeHns ABYyX KOMMNMEKCHbIX yncen (2 —i) un (2 +i) paBeH
1)3 2) 5 4) 4 +i 4)4 -i
22 O6bLee pelueHne anddepeHLMansHOro ypaBHeHns vy’ = e + 1 umeet Bug
1) v’ =2e"+2x+C  2)y'=e"'+x+C 3)y =2¢"4+x+C 4) y  =c"+2x+C
23 O6Lee pelueHne amddepeHLManbHOro ypasHeHna v = —1/x° nmeet Bug
1) Cx+x+C, 2) C/x+C, 3) Cx+C, +Inx 4) Cx+x* +C,

24 O6uee pelueHne amddepeHumansHoro ypasHerus V' +2y'+y =0 umeet Bug




1) Ce " +Cxe 2) Ce" +Ce 3) Cle " +C,e” 4) Ce +C,

25 YacTHoe pelueHune Yy, MMHENHOro HeOAHOPOAHOIo AMdddepeHLManbHOro ypasHeHUs

y'+4y'+5y=sinx cnegyert uckatb B BAe
1) y,, = Ae*sinx 2) y,, = Asinx + Bcosx

3) V., =(Asinx+ Bcosx)x  4) y, =(Asinx+ Bcosx)e ™"

26 Cpeou npuBeOeHHbIX PAOOB CX0aATCS

o0 1 oo o0 1 0
1 2 71! 3 —_— 4 N+
_);anrZ ) ,,gl );\/i1z+2 );
27 Cpeov npuBeOeHHbIX pAOOB pacxogaTcs
IS R n o0 i n oo _1 n 0 ., 317
HNIEYE e 3 3D 53—
n=1 3 n=1 n-+1 n=1 n=1 Vg
28 PasnoxeHue dyHKuMn ¥ = e * B pag MaknopeHa umeeT sua
2 x3 xl x?
2 3 3 x4
3)1+x+—+—'+.. 4)1+x2+—+?

3.2 KoHTponbHasa paboTta

3.2.1 lWugpp u HaumeHosaHue komnemeHyuu YK-2 CnocobeH onpeaenatb Kpyr 3agad B
paMKax NoCTaBMEHHOW Lienn 1 BbiOMpaTb ONTMMarbHble CMOCOObI X peLLEHNs, UCXO4A U3 Aen-

CTBYHOLLUX MNMPpaBOBbIX HOPM, UMEKLLNXCA peCypCoB U OrpaHMHeHMVI

Howmep 3a- TekcT 3agaHus
naHusa
29 1. Haiitn npoussogHyo »'(x) dpyHkumMm 3(x), 3agaHHON NapameTpuyeckn C NOMOLLIbIO
YPaBHEHUI:

J e — <N =S, =

| 4 = aaresin = Se

HainTtn nponssoaHble dyHKUNNA:

vsin x

2 1gx

2. y=In* ( 3x° +1) 3. y=x 4. y= 5. y=ctg’x-arccos(e")

3.2.2 lugpp u HaumeHosaHue komnemeHyuu OlK-2 cnocobeH ncnonb3oBaTb MaremaTu-
yeckune, mamyeckne, PrUsnKo-xMMmMYecKne, XuMmyeckne MeToabl Ansi peLleHnst 3agad npo-

doeccnoHanbHON geaTeribuoctn

Howmep 3a- TekcT 3agaHus
JaHug
30 BbluncnuTb HeonpeaeneHHble NHTerpanbl
dx e’ . 8
1. R 2. | ——=dx 3. | x7 dx 4. | x" Inxdx
J. xln” x J.w/l_ez,\' I J.
2 dx
J~ X" +2x+21 dx 6. J‘
(x+ D(x —D)(x+5) (Vx +Dx
31 Haiitn obuwee peweHne guddepeHumanbHbIX YpaBHEHWN
2
r | X v
sin? xdy—3Y cosxdx=0 4 _[?] +;
1. Y - 2.
3. x”  xcosx 4 V' =Ycgx g V'+2y'+y=x+l




3.3 Kewnc- 3apgaHus
3.3.1 Wugpp u HaumeHoeaHue komnemeHyuu YK-2 CnocobeH onpenendatb Kpyr 3agad B
paMKkax MOCTaBMIEHHON Lenn 1 BblIOMpaTb OonTUMarnbHble CNOCODObI MX PELLEeHNs, cxoasa mn3
AENCTBYIOLLMX NPABOBbIX HOPM, MMEIOLLMXCSA PECYPCOB U OrpaHNYEeHUI
3adaHue: [JaTb pa3BepHyTble OTBETbI Ha CreayLmMe CUTYaLMOHHbIE 3a4aHus

Howmep 3a-
JaHuns

TekcT 3agaHus

32

Mop3apava 1

MpeanpusaTue, cneynanuanpytoweecsi Ha NPON3BOACTBE BepPXHEeW oaexabl, Ans
NpPOM3BOACTBA NMaLlen 1 KypToK MCMNOMb3YeT Cbipbe ABYX TMNOB: A1 1 Az. Hopmbl
pacxoda KaXkaoro M3 HUX Ha NPOU3BOACTBO eANHMLbI MPOAYKUMM KaXKaoro Buaa u
obbem pacxoda 3a 1 AeHb 3agaHbl Tabnuuen:

Hopwel pacxona ceIpea Bu1 crIpba
Ha €IHHHLY IIPOIYKIIHH. iz y
yCI1. el. : .
ITnamx 2 3
KypTKH 5 2
Pacxon celpeq Ha 1 neHe, | 900 800
VCIL el

[MycTb exxeaHeBHbI 06bEM BbiNyCKa NnaLwen n KypToK COCTaBMsET X1 U X2 COOTBET-
CTBEHHO, TOrga MaTtemaTtuyeckas Moaenb ANA HAaX0oXOeHUs eXXeHEBHOro Bbirycka

KaXk4oro Buaa BepxHen oaexabl MOXET UMETb BUA ...
BapuaHTbl oTBETOB

Sx; + 2x, =800 23, + 5%, =800
Exl + 3."{2 =900 31’1 + 2x2 =900

21’1 +5I2 =900 5.1:1 + Ex2 =900

o) 3.“{1 + 2.“{2 =800 le +3x2 =800

Noasapava 2

YcTaHOBUTE COOTBETCTBME MEXY BUOOM U3AENUS U eXXeAHEBHbIM 0GBbEMOM ero

BbIMyckKa.
1. ExxegHeBHbIN 06beM Bbinycka nnawen.

2. ExxeqHeBHbIN 00beM Bbinycka KypTOK

BapMaHTbl OoTBeTOoB

[ 100 1l J200 [ loso [ Jz00 [ 150

Mops3apgayva 3

CTonmocCTb eanHMLBI Cbipbs KaXaoro Tuna 3agaHa martpuuen-ctpokon B =(20 25).
CTOMMOCTb Chlpbs, 3aTpa4€HHOro Ha NPON3BOACTBO KYpTOK, coctaBmut 11000 ean-




HUL,.

33 HaHbl KoopanHaTtel BepwmH nupamuabl ABCL  A(5,-1,3), B(-1,5,3), C(3,5,-1),
D(-2,-7,-5). HanTtu BbicOTy nnpamuabl, ncnonbdysa opmyny » zéSH .

34 - . ox y—1 z+1 -
Halitu Touky nepeceyeHns npsiMon S =7 =5 Y NnocKoCTM, NPOXOAALLeit He-
pe3 To4ykm A(1,3,8), B(0,4,7), C(10,5,3).

35 O61bEM npogyKkummn u, BbinyckaemMon pabounm B TeyeHne paboyero aHs, Bblpaxa-

. 5 15 .
eTcsa PyHKUmen u(r) :_€t3 +7t2 +1007+50, rae t — Bpems, Y; npudem 1<7<8 . Bbl-

YUCUTb MPOU3BOANTENBHOCTL TpyAa. BeluMcnnTb Npon3BoaUTENbHOCTL Tpyaa Ye-
pe3 1 4 nocne Havyana u 3a 1 4 4O OKOHYaHUsA paboyero gHs. B kakoe Bpemsi Npouns-
BOOUTENBbHOCTb TpyAa MakcumasibHa?

3.3.2 Wugpp u HaumeHoeaHue komnemeHyuu OIK-2 cnocobeH ncnonb3oBaTb MaTtemMaTu-
yeckune, manyeckne, prUnKo-xMMmMYeckne, XuMmyeckme MeToabl Anst peLeHns 3agad npo-

dheccroHanbHoM AesATeNnbHOCTH
3adaHue: [aTb pa3BepHyTble OTBETbI HA crieaytoLme CUTyaLMoHHbIe 3a4aHust

Howmep 3a- TekcT 3apgaHus
JaHus
36 O6Lwme n3gepxkn NPon3BOACTBa 3afaHbl PyHKLUMNEN

U =0,5x* +0,6xy+0,4y> —=700x —596 + 2000, rae X U y — COOTBETCTBEHHO KOnnye-
ctBo ToBapoB A n B. Ckonbko eanHuy, ToBapa A n B Hy)kHO Nnpon3BecTu, YTOObI 13-
OEPXKKM Ha UX N3roToBNEHNE BbINN MUHUMaNbHbIMU?

37 Jo_x

9 — 5 2
BbIMUCMUTL MHTErparn J'_de :
X

38 B ropoge ¢ HaceneHnnem 4000 yen. pacnpocTpaHeHne anuaeMmn Nog4YnHaeTca

d
YpaBHEHUIO 7}; =0,001y(4000— y), rge y — yncno 3aboneBLnx B MOMEHT BPEMEHM

t. Yepes kakoe Bpemsa 3aboneet 90 % HaceneHus, ecrnv B HavanbHbI MOMEHT 60-
neno 2 % HaceneHuns?

39 C nomoLLpbto pasnoXxeHus NoabIHTErpanbHoOM OYHKLMN B PSA BbIYUCIIUTL C TOYHO-

sin x

dx

1
ctbto 0,001 nHterpan j
0

3.4. lomawHee 3agaHue
3.4.1 WWugpp u HaumeHoeaHue komnemeHuyuu YK-2 cnocobeH onpeaensatb Kpyr 3agad B
pamkax MnocTaBfieHHOW Lenu 1 BblbMpaTb ONTUMarbHble CNOCOObLI UX pelueHus, ucxoasa 13

,ﬂeVICTBleU.lMX npaBoOBbIX HOPM, MMELLNXCA peCypCoB U OrpaHI/I‘-IeHI/IIZ

Howmep 3a- TekcT 3apgaHus
JaHusa
40 -— o = -
3apnaHve 1. Bblumcnutk onpeaenurens —= - om -

3apaHue 2. [NponssecTn 4eNCTBUA Hag MaTpuLamu.

= = — A Ty 1 —_— == D
2AB_C’|—ﬂe — :l = = 1 |, — = - — = = ,
S | = L T, N | =3 T
L] — = Ty
ol T = =1 «» = |

= — 1 =

3agaHue 3. PelunTb CUCTEMY NMMHENHBIX YPaBHEHNI




1) ¢c nomoubto Npaeuna Kpamepa, 2) cpeactsaMy MaTpUYHOTO MCYUCTIEHUS.

41

1. daHbl KoopanHaThl BepwnH nupammasl ABCD
A(5,-1,3), B(-1,5,3), C(3,5,-1), D(-2,-7,-5). HanTtu: 1) yron mexay pebpamn AB n AC;
2) nnowaab rpaHn ABC; 3)obbem nupamuabl.
2. [laHbi BekTopa @ =4pP- G w b= p+2G .W3sectHo |2|=3, |F|=3, £(P,G )=
150°.

Haittu: 1)| @ - &

,2) laxs |

42

1. [laHbl KoopanHaThl BepLUNH TpeyronbHnka ABC

A(3,6), B(11,10), C(9,6). Hantn: 1) ypaBHeHne meauaHbl AD n ee gnuvHy; 2)
ypaBHeHue BbICOTbl AE 1 ee anuHy: 3) yron mexagy meguaHon mn Bbicoton. Coe-
naTb YyepTex.

2. [laHbl KoopauHaThl BepLnH nupammabl ABCD

A(5,-1,3), B(-1,5,3), C(3,5,-1), O(-2,-7,-5). Hawntn: 1) ypaBHeHne rpann ABC; 2)
yron mexay pebpom AD wu rpaHbio ABC; 3) ypaBHEHME BbICOTbI, ONyLEHHON U3
Toukun D Ha rpaHb ABC; 4) TouKy nepeceyeHuns BbICOTbI C FPaHbio U OfIVHY BbICOTbI.
3. HanucaTtb KaHOHMYeckoe ypaBHEHWE AMNUMca, eCri OH NPOXOAMUT Yepes TOYKU
M(2; 3) n N(4; 0). Hantn ero akcueHTpucuteT. Caenatb YepTex.

3.4.2 Wlugpp u HaumeHoeaHue komnemeHyuu OIK-2 cnocobeH ncnonb3oBaTb MaTtemMaTn-
yeckune, manyeckne, prUNKo-xMMMYecKne, XuMmyeckme MeToabl Ansi peLleHns 3agad npo-
deccruoHanbHoOM AeaTenbHOCTH

Howmep 3a- TekcT 3agaHus
JaHusa
43 1. HanTu YacTHble Npon3BOAHbIE BTOPOro nopsaaka QyHkummn =z = f(x, ).
x—y
z=—
X+ y
2. BuluncnuTb rpaaveHT nons z=x" —2xy+3y—1 B Touke M (1;2) .
3. HaitTvt npousBoaHyto dyHKUMM z = x° —3xy +3xy” +1 B Touke M (1;1) B HanpaBne-
HAW ppag, , TAE M (D) M (2:3).
4. Hatun akcTpeMyM PyHKUMUN z=x" +0.5xy+0.5y° +2x+4y+2 .
44 1 . Belumcnutb nnowagb ourypbl, orpaHUYEeHHON JIMHUSMU:

a) v =2Jx, y=+/x. x=4. b) x=5cosz, y=4sint.
2. BbluncnuTb ANUHY AYrn KpUBOW:

a) y* =x’ ot To4km A(0,0) oo Toukm B(4,8) b) 7" =COs®.
3.Bbluncnutb 06bem Tena, Nosly4eHHOro BpalleHnem gurypeil,
OrpaHUYeHHOM NMIMHMSAMK v = 2x — x>, y =0, BOKpyr ocn OX .

4. BbluncnmTb HECOOCTBEHHLIN MHTErpan unm gokasatb ero pacxoguMocCTb:

2

3.5 Ok3ameH (3a4erT)

BOI’IpOCbI AnsA 3K3aMeHa, 3a4yeTa




3.5.1 Wughp u HaumeHosaHue komnemeHyuu YK-2 cnocobeH onpegenaTb Kpyr 3agad B
paMKkax MOCTaBMIEHHON Lenn 1 BblOMpaTb OnTUMAarnbHblE CNOCODObI MX PELLEeHUs, cxoasa mn3

AEVNCTBYIOLUNX NPABOBbIX HOPM, MMEKLLMXCSA PECYPCOB M OrpaHNYEeHUI
Homep TekcT BOMNpoca
Bomnpoca
1 cemecTp

45 Onpegenutenun 2-ro n 3-ro nopsako. CBoMCTBa onpeaennTenen.

46 MaTtpuubl. Jencteua Hag matpuuyammn. ObpaTtHasa maTtpuua.

47 PeweHne cuctembl 3-x InUHENHbIX anrebpanvyecknx ypaBHEHUN MO npaBuny
Kpamepa n MaTtpuyHbiM METOOOM.

48 BekTopsbl. JIMHENHbIE onepaumn Hag BekTopamu. CBOMCTBA NUHENHbLIX Onepauni.

49 basuc. PasnoxeHune Bektopa no 6asucy. [lekaptoBa cMctema koopauHar.

50 CkansipHoe npousBegeHune BektopoB. CBoncTea. BolumcneHue.

51 BekTtopHoe nponsBegeHue aByx BektopoB. CBoncTtea. BoluncneHue.

52 CwmellaHHOe npousBeaeHne Tpex BEKTOPOB. BeliuncneHue.

53 [MpocTenwne 3agayun aHanUTUYECKON reoMeTpUn Ha MIOCKOCTU. YpaBHEHUE NUHUK
Ha NI0CKOCTU. YpaBHEHUS NPSIMON Ha MIOCKOCTW.

54 Yron wMexgy npaAMbIMM @ Ha NAOCKOCTU. YcrnoBue napanfienbHOCTU WU
nepneHavKynapHOCTU. PaccTosiHMe TOYKM OO NPSIMOW.

55 annunc.

56 M'Mnep6ona.

57 Mapabona.

58 YpaBHeHUs nnockoctn. B3anmHoe pacnonoxeHwe AByx nrockocten. PacctoaHue
TOYKM OO MIIOCKOCTW.

59 YpaBHeHUs npsiMon B NpocTpaHcTBe. B3aMmHOe pacnonoxeHwe OBYX MPsMbIX B
NPOCTPaHCTBE.

60 B3anmHoe pacnonoxeHne NpsiMon 1 NiOCKOCTH.

61 ®PyHKkums. Cnocobbl 3aganuns. CrnoxHasa PyHKUms.

62 Mpeaen dpyHkuMn. OQHOCTOPOHHNE Npeaensi.

63 Mpenen yHKUMM NpU X—>m0, X — + 0, X — - 0. TeopeMbl 0 npeaenax.

64 1-n 3amevaTenbHbIN Npegen.

65 2-1 3amevaTenbHbIN Npegen.

66 BeckoHeYyHO manble 1 6eCKOHEYHO BonbLUMe PYHKLMN.

67 CpaBHeHne 6eCKOHEYHO MarnbiX.

68 HenpepblBHOCTb OYHKUMN.

69 Touyku paspbiBa PyHKUMK. KyCOYHO-HENpPepbIBHbIE OYHKLUMN.

70 [MpounsBogHas dyHKUMW. [eoMeTpruyecknin cmbich. JleBas u npaBas NPoM3BOAHbLIE.

71 CBa3b andppepeHLMpyeEMOCTU U HENPEPBLIBHOCTU PYHKLINN.

72 OundbdepeHuman dyHKUMN.

73 OcHoBHble NpaBuna anggepeHunpoBaHus.

74 MponsBogHble pyHKUMN Yy =C, y =sin X,y =cos X, Y =tg X, y = ctg X, y =loga X.

75 O6paTHasa dyHkums. MponssogHasa obpaTHOM YHKLNN.

76 [MpounsBoaHble OYHKUMN Y = a@*, y = arcsinx, y =arccosx, y = arctgx, y = arcctgx.

7 MponssogHasa cnoxHon dyHkumn. JNlorapudpmudeckas npoussogHas. NpounssogHas
dyHKUMKM y = x* (ae R).

78 MpounsBogHble 1 andpdepeHumanbl BbICLLUMX NOPSALKOB.

79 [MpounsBogHas yHKUMW, 3a4aHHOM NapaMeTPUYECcKn N HESIBHO.

80 Teopembl Ponns u JlarpaHxa.

81 Teopembl Ponns n Koww.

82

HeonpepgeneHHoctn  Buaa

|
s
|

— . [lpaBuno Jlonutanga. Packpbitue




HeonpeaeneHHocTen Buaa 0-o, o - o, 0° o 17,

83 MHorouneH Tennopa. Teopema Tennopa.

84 dopmyna MaknopeHa. PasnoxeHne @yHKUMn y = €*, y = sin X, y = COS X NO
dopmyrne MaknopeHa.

85 [Mpr3HaK MOHOTOHHOCTW (PYHKLUMIA. SKCTPEMYMbI PyHKLMKU. Heobxoanmoe n
JOCTaTO4YHOE YCroBUs 3KCTpEMyMa.

86 MHTepBanbl BbINyKNocTy (BOrHyTOCTHN) (pyHKUMK. Touka nepernba. Heobxogumoe n
A0CTaTOYHOE YCNOoBUS TOYKM nepernba.

87 AcumnToTbl rpadmka pyHkumn. Cxema nccnegoBaHus QyHKUNN.

3.5.2 Wugpp u HaumeHosaHue komnemeHyuu OlK-2 cnocobeH ncnonb3oBaTtb MaTemaTu-
yeckune, hmamyeckne, PrUnKo-XxMMmMYeCKne, XMMmyeckme MeToabl Ansi peLleHnst 3agad npo-
dreccnoHanbHOWN aeaTesibuoctn

Homep TekcT Bonpoca
Bonpoca
2 ceMecTp

88 PyHKUNS HECKONBKNX NepeMeHHbIX. [eomeTpryeckoe nsobpaxeHune pyHKUun aByx
nepemMeHHbIX. JIMHUN 1 NOBEPXHOCTM YPOBHS.

89 Mpegen n HenpepbIBHOCTb (PYHKLMN OBYX NEPEMEHHBIX.

90 YacTHoe n nonHoe npupalleHne gyHKuMKM. YacTHble Npon3BoAHblE PYHKLMKN OBYX
nepeMeHHbIX. [paBuo BbIYUCNEHNS NPOU3BOAHbIX.

91 OnddepeHumpyeMocTb PyHKLMM ABYX NEPEMEHHbIX.

92 OnddepeHuman yHKUMM ABYX NEPEMEHHbIX.

93 [MpounsBogHaa crnoxHon yHKUMN. WHBapuaHTHOCTb hopMmbl auddepeHumnana
YHKLUMM OBYX NEPEMEHHBbIX.

94 YacTHble npousBoaHble W auddepeHunansl  BbICWIMX MNOPSALOKOB  (PyHKLUUK
HECKOJSTbKMX NEePEMEHHbIX.

95 QkcTpeMyM byHKUMKN OBYX NepeMeHHbIX. Heobxoaumoe ycrnoBmne 3KCTpeMyma..

96 [MponssogHas No HanpaBEHUIO.

97 [‘pagueHT dyHKumn. CBonCTBa rpagveHTa

98 [MepBoobpasHas dyHKUMWU. HeonpeaeneHHbI nHTerpan.

99 CBoWcTBa HeonpeaeneHHoro nHTerpana. Tabnuua uHterpanos. [Npasuna
NHTErpupoBaHus.

100 MeTon 3ameHbl NEPEMEHHON U MHTErpMpoBaHME MO YacTaM B HeonpeneneHHOM
NHTErpane.

101 NHTerpmpoBaHue BbipaXeHUI, coaepalimx KBaapaTHbIA TPEXYNEH.

102 NHTerpupoBaHve paumoHanbHbIX PYHKLNNA.

103 PasnoxeHne pgpobu Ha npocTtenwme. WHTerpupoBaHuMe uppaumoHarnbHbIX
BbIp2XXEHUN.

104 NHTerpupoBaHMe TPUroHOMETPUYECKNX BblipaXKeHUN.

105 OnpepneneHve onpeaeneHHoro HTerpana.

106 Heobxogumoe 1 gocTaToyHOE  YCNOBWE  UHTErpuMpyemMocTy  OYHKUMIA.
NHTerpvpoBaHme HenpepbiBHbLIX M HEKOTOPbIX Pa3pbIiBHbIX OYHKLUWNA.

107 CBoiicTBa onpeaeneHHoro HTerpana.

108 OueHkun nHTerpanos. Teopema o0 cpegHEM.

109 WHTerpan ¢ nepeMeHHbIM BepxHUM npegenom. Popmyna HetoToHa-JlenbHumua.

110

3ameHa nepemeHHoW B onpeaeneHHoMm MHTerpane. MIHTerpupoBaHme no 4actsm B
onpegeneHHoM MHTerpane.

111

BblyncneHne nnowagm niockon urypeol.

112

[Mnowagb KPUBOMHENHOIO CEKTOpPA.

113

O6bem Tena BpaLLEHUS.




114

[nnHa gyrm niockon KpMBOW.

115

PaboTa nepemMeHHON cunbl.

116

HecobCTBEHHbIV MHTErpan NepBoro poaa

117

HecobCcTBEHHbIV MHTErpan BTOPOro poaa.

118

CDOprI KOMMNIEKCHOro 4ymncna.

119

,D,eIZCTBMFI Had KOMMIEKCHbIMN YNCITaMMW.

120 MoHaTne gudpdepeHumaneHoro ypasHeHus. duddepeHunansHoe ypaBHEHME
nepsoro nopsigka. 3agadva Kowww.

121 O6uwee 1 YacTHoe pelueHns anddepeHunanbHOe ypaBHEHNS NEPBOro NopsaKa.

122 OnddepeHumanbHoe ypaBHEHME C pas3aensaioWLMMNCa NepPeEMEHHBIMN.

123 OaHopoaHoe ypaBHEHME.

124 JlnHenHoe pguddepeHunanbHoe YypaBHEHME NepBOro nopsiaka. YpaBHeEHue
BepHynnu. Metog bepHynnw.

125 OnddepeHumansHoe ypaBHeEHME B NONHbIX AMddepeHumnanax.

126 OunddepeHumanbHble ypaBHEHNA BTOPOro nopsaaka (onpeagenexve, 3agada Kowwn,
obLlee 1 YacTHOe peLleHns).

127 OundbdepeHumanbHble ypaBHEHUS BbICLUNX MNOPSIAKOB.

128 OnddbepeHumanbHble ypaBHEHUA BTOPOro nopsiaka, AonycKatowme MNOHWKEHNe
nopsigka.

129 JInHenHble anddepeHumnanbHble YypaBHEHWA BToporo nopsigka. CTpykTypa
peleHnsa  JIMHEMHbIX OAHOPOAHbLIX AuddepeHumarnbHbiX YpaBHEHUW BTOPOro
nopsigka. JINHenHo 3aBUCUMbIE N He3aBUCKMbIE DYHKLIMMW.

130 Onpepenutenb BpoHckoro. CTpykTypa obLIEero peleHnst JNUHENHbIX O4HOPOAHbIX
anddepeHumanbHbIX YpaBHEHMI BTOPOro nopsijka.

131 HaxoxaeHne obLuero pelweHns no M3BeCTHOMY OAHOMY YACTHOMY PELUEHMUIO. .

132 CTpykTypa oO6LIEero peleHus NMHENHbIX HEeO4HOPOAHbLIX AnddepeHumanbHbIX
ypaBHEHUN BTOPOro nopsigka.

133 MeTon Bapmaunm Npon3BosibHbIX NOCTOSHHbIX.

134 JInHenHble ogHopoaHble AndbdepeHunanbHble YpaBHEHUS BTOPOro nopsigka c
NOCTOAHHBLIMWN KOS(hPULMEHTAMMN.

135 JInHenHble HeogHoOpoaHble AuddepeHUmnanbHble ypaBHEHUS BTOPOro nopsaka c
NOCTOAHHBLIMWN KOS dULUMeHTamMn. HaxoxgeHne 4acTHOro peLleHus.

136 Cuncrembl 06bIKHOBEHHbIX AN depeHumanbHbix ypaBsHeHun. 3agada Kowun. Obuwee
N YACTHOE peLUeHUs.

137 PeweHne cnctembl 06bIKHOBEHHbIX AndddepeHumanbHblX YpaBHEHU

138 Uuncnosble pagbl. Heobxogumoe ycnosune cxoanmocTu. [JocTaTouHble NpU3HaKu
CXOOUMOCTM YMCIOBOro psiga.

139 3HakouepeaytoLmecs psgbl. Teopema JlenbHmua. AGContoTHast U yCrioBHasi CXo-
ANMOCTb.

140 CrteneHHble psabl. Teopema Abens. MIHTepean 1 pagnyc cXoguMOoCTU CTENEHHOIO
psaa.

141 PasnoxeHne dyHKLUMI B cTeNeHHble paabl. Pag Tennopa n MaknopeHa.

142 PasnoxeHune B psig MaknopeHa yHKUMRny =€, y=sinx, y=cosX, y=shx,y=
chx, y=arctg x.

143 [MpunoXxeHne psaoB B NPUONMKEHHbIX BbIYUCTIEHUSIX.

4. MeToanyeckue maTtepuansbil,
onpeaensiowme npoueaypbl OLleHMBaAHUA 3HAHUW, YMEHUN, HaBbIKOB
1 (Mnu) onbiTa AEATENbLHOCTMH,
XapaKkTepu3ylLwmx 3tanbl hopMUpoBaHUA KOMMNETEHLUN




Mpouenypsbl OLeHMBaHMSA B Xo04e U3yYeHUs ANCUUMMMHBLI 3HaHUIW, YMEHUIN N HaBbIKOB, Xa-
paKkTepU3yoLLMX 3Tanbl POPMUPOBAHNA KOMMETEHLMI, PErfaMeHTUPYOTCA MNOMNOXEHUSMN:

- M BIMYUT 2.4.03-lNonoxeHne o KypcoBbIX 3K3aMeHax 1 3a4eTax;

- M BIryut 4.1.02-NonoxeHne 0 peMTUHIOBOM OLIEHKE TeKyLlen ycneBaeMocTu

TecToBble 3agaHMSA

KpuTepun n Wwkanbl OLEHKMU:
- OLeHKa «OTNNYHO» BbICTaABNAETCSA CTYAEHTY, ecnu ctygeHT otBeTun Ha 85 -100 % Bonpocos;
- OLleHKa «XOopoLUoy, ecnu ctyaeHT oteeTun Ha 70 - 84,99 % Bonpocos ;
- OLeHKa «yO0BIEeTBOPUTENBHOY», €Cin CTyAeHT oTBeTun Ha 50 - 69,99 % Bonpocos;
- OLeHKa «HEeYyOoBIETBOPUTENBHO», ecnn cTyaeHT otBeTun Ha 0 - 49,99 % Bonpocos.

AyouTopHas KOHTporbHasa paboTta

KpuTepun v Wwkanbl OLEHKK:

- OLeHKa «OTNIMYHO» BbICTABNSAETCS CTYAEHTY, €Cniu CTYAEHT Bblibpan BepHy0 MeTOANKY
peLleHns 3agayn, NpuUBen BEPHbIA pacyerT;

- OLlEHKa «XOpOLUO» BbICTABNSIETCS CTYOAEHTY, eCnn CTYAEeHT Bblbpan BepHY MeToauKy
peLleHns 3agayn, NpUBen BEPHbIA pacyeT, UMeTCa 3aMeYaHunsi No oopMIeHNIO 3a4aHuns, [o-
nyctun He 6onee 1 ownbKuY;

- OUEHKa «y[OBNeTBOPUTESNIbHO» BbICTABMSETCS CTYAEHTY, €Cnu CTyAeHT BblbGpan Bep-
HYH0 METOAMKY PELUeHNs 3agayum, OOMYCTUN 2 OLWMOKM B BbIHUCTIEHUSIX;

- OLEHKa «HEeyaOoBNEeTBOPUTENbHO» BbICTABNAETCA CTYAEHTY, €Cnu CTYAEeHT Bbibpan He-
BEPHYI0 METOAUKY pellueHust 3agayn, gonyctun 6onee 2 oWMOOK B BbIYUCIIEHUSX .

[lomawiHee 3agaHue

Kputepun n Lwkanbl OLeHKN:

- OLleHKa «OT/IMYHO» BbICTABNSAETCS CTYAEHTY, €Cnin CTYAEHT Bblbpan BEpPHYD METOAUKY
peLLeHns 3agayun, NpUBEN BEPHbLIN pacyerT;

- OLiEHKa «XOpOLUO» BbICTaBMSETCS CTyAEHTY, €Cnn CTYAEHT Bblbpan BEpHYO MEeTOAMKY
peLLeHns 3a4aun, NPUBEN BEPHbIA pacyeT, UMEKOTCS 3amedaHunsi Mo TEKCTY U 0popMIeHunto 3a-
AaHus, gonyctun He 6onee 1 ownbKw;

- OLleHKa «yO0BMNeTBOPUTENbHO" BbICTABNSAETCSA CTYAEHTY, eCnv CTyAeHT BblOpan BepHyto
MEeTOAMKY peLleHns 3agayum, NpoBeaeH BEPHbIA pacyeT, NpeacTaBun peLlleHne 3agay, MMelTcs
3HaYnTENbHbIE 3aMeYvYaHus MO TEKCTY U 0POPMITEHUIO 3aa4aHUs, AONYCTUN He bonee 2 oWwnboK;

- OLleHKa «HeyaoBMNeTBOPUTENBHO» BbICTABNAETCA CTYAEHTY, €Cnn CTyAeHT BbiOpan He-
BEPHYI0 METOAUKY pelleHusi 3a4a4n, NpoBeAeH HEBEPHbI pacyeT, UMEKTCH 3HauYNTeNbHbIe
3aMeYaHnd No TEKCTY 1 ohopmeHnto paboTel, gonyctun 6Gonee 2 ownbok.

OK3ameH (3a4eT)

KpnTepum v wkanbl OLeHKK:
- OL|EHKa «OTIIMYHO» BbICTABMSAETCHA CTYAEHTY, NPOSIBUBLLEMY BCECTOPOHHME U rNybokne 3Ha-
HMS1 TPOrpaMMHOro MaTepuana v ONONMHUTENbHON NUTepaTypbl, 0OHAPYXMBLUEMY TBOPYECKME
CMOCOGHOCTY B MOHUMAHUW, U3NOXEHUN U MPAKTUYECKOM MCMONb30BaHMM MaTepuana v cnpa-
BMBLUEMYCS C Keilc-3aaHUEM;
- OL|EHKa «XOPOLLUO» BbICTABNAETCS CTYAEHTY, NPOSIBUBLLEMY MOJTHOE 3HAHUE NPOrPaMMHOrO
maTtepuarna, OCBOMBLUEMY OCHOBHY peKOMEHAOBaHHY NuTepaTypy, o6HapyXuBLUEMY CTa-
OUNbHbIV XapaKkTep 3HaHUA U YMEHWUIA U CMOCOBHOMY K MX CaMOCTOSAATENTIbHOMY NMPUMEHEHWIO U



0BHOBNEHUIO B Xo4e nocneayoLero obyyeHnst U NpakTU4eckon AeaTeNbHOCTU N YaCTUYHO
CrpaBMBLUEMYCS C KENC-3aaHNEM;

- OLleHKa «yO0BNEeTBOPUTENbHO» BbICTABMAETCA CTYAEHTY, NPOSABMBLUEMY 3HAHUS OCHOBHOIO
nporpaMMHOro Mmatepmana B o6beme, Heo6xogMMoM AN nocrnenyoLwero obyyeHms u NpeacTo-
ALLLEeN NpaKkTUYEeCKon AeATEeNbHOCTM, 3HAKOMOMY C OCHOBHOW pEKOMEHAOBaHHOWN NnuTepaTypoun,
AONYyCTUBLLEMY HETOYHOCTW B OTBETE Ha 3K3aMeHe, HO obnagarowemy Heob6xoaANMbIMU 3HAHN-
AMU M YMEHUAMUN NSt UX YCTPaAHEHNS NPU KOPPEKTUPOBKE CO CTOPOHbLI 3K3aMeHaTopa;

- OLleHKa «3a4YTeHO» CTaBUTCS Ha 3a4é€Te CTyAeHTaM Mo BbllLeyKa3aHHbIM KpUTepusam ans oue-
HOK «OT/IMYHOY», «XOPOLLOY», «YAOBNETBOPUTENBHOY;

- OLEHKN «HEYOOBIETBOPUTENBHO» N «HE 3a4YTEHO» CTAaBATCH CTYAEHTY, OOHapY>XMBLUEMY CY-
LLlecTBEHHble Npobenbl B 3HaHUN OCHOBHOIO NporpaMMHOro Matepuvana, AonycTuBLLUEMY
NPUHUMNMAanIbHbIE OWNMOKM NPU NPUMEHEHUN TEOPETUYECKNX 3HAHUI, KOTOPLIE HE MO3BONSOT
eMy NpoAoIKUTb 0Oy4eHMe U NPUCTYNUTb K NPaKTUYECKOM AeaTenbHOCTM 6e3 4OoNoNHUTENb-
HOW NOAroTOBKMU MO JaHHOW AUCUMUNIIVHE.

Mo utoram n3ydyeHna OnMcunnimHbl 3a ceMeCcTp BbICTaBliAETCA CpedHeB3BELUEHHas
OLEHKa C y4eToM peI;ITI/IHFOBOI7I CUCTEMbI OLEHUBAHUA.



5. Onucanue mokasarenei u KPUTCPUECB OLICHUBAHU KOMHeTeHHI/Iﬁ Ha pa3/IMYHbIX dTamnax ux (bOpMPIpOBaHI/IH, OMMMCAaHNEC HIKAJ OLICHUBAHUS I KAXKJI0TI0 pe3yjibTaTta 06yquI/IH 1o

JIUCITUTUTHHE/TTPAKTHKE
Peaynbtatbl 06y4eHus no MpeaomeTt oueHkn MokasaTenb Kputepum oueHmBaHnA LUlkana oyeHmBaHuA
aTanam oopMUpOBaHUS (NMpoAykT unn oueHnBaHus ChopMMpPOBaHHOCTU KOMMETEHLNI AKaueMH‘iegKaﬂ Yposens
~ OLICHKAa HWJIN OaJlJIbI OCBOCHUA
KoMneTeHunn npouecc) KOMICTCHIN

Ulugpp u HaumeHosaHue komnemeHyuu YK-2 cnocobeH onpeaenaTtb Kpyr 3agay B paMkax NocTaBfieHHON uenu n BolbnpaTtb onTuMmarsnbHble
cnocoObl MX pPeLeHNnsl, NCXOAst U3 AEWCTBYIOLMX NPaBOBbIX HOPM, UMEKLMXCSA PECYPCOB U OrpaHN4YeHUI

3HATb: meToabl NUHENHON 1 Ok3ameH 3HaHWe nporpaMm- npo6enbl B 3HaHUM OCHOBHOMO MPOrpaMMHOro 2 He ocsoeHa
BEKTOpHOW anrebpbl, aHanuTu- Horo Matepuana, cta- | martepuana, npUHUUNManbHbIe oWnGKM Npy npu- (HeflOCTaTO‘*-
YyecKol reoMeTpun, MeToabl BunbHbIt xapakTep MEHEHUMN TeoPeTUYECKUX 3HAHWUN Hblif)
MaTeMaTMYEeCKOro aHanuaa SHaHUN 11 yMEHN 1 3HaHUs OCHOBHOTO NPOrPaMMHOro MaTepuana B 3 OcBoeHa (6a-
CMIOCOBHOCTb K UX ob6bemMe, HeoOXxo0AMMOM ANiA NocneayoLwero 30BbIN)
camocToaTenbHOMY ’ " N
NPUMEHEHMIO 1 OBHOB- 00y4eHus 1 NpeacTosLLEN NPaKTUYECKoN aes-
NeHunto B XoAe ro- TENbHOCTU
crepytoulero obyye- 4-5 OcBoeHa (no-
HUNA N NPaKTU4YeCKoU BbILLEHHBbIN)
AesATEeNbHOCTH, cae-
NaHHoe Kelc-3aaHve
TecToBble 3agaHus MpaBuneHbIM 0TBET HA | O - 49,99 % npaBUIbHbIX OTBETOB He 3auteHo He ocBoeHa
npeacTaBreHHble (HepocTaTou-
BOMPOCHI HbIl)
50 - 100 % npaBuUnbHbLIX OTBETOB 3auteHo OcBoena (6a-
30BbIN, NO-
BbILLEHHbIN)
YMETb: ncnonb3oBaTb anna- [JomaliHee 3agaHue MeToguka pelueHums HeBepHas MeToAuKa peLlleHns 3agayum, NpoBedeH He- 2 He ocBoeHa
pat TNIMHENHOU U BeKTOpHOl7| npenctaBlieHHbIX 3a- BeprIVI pacyeT, UMetoTCA 3Ha4vYuTesnbHble 3aMedYaHuns (He,ElOCTaTO‘-I-
anre6pbl, aHaNMUTUYECKON [auy, BepHble pacyeTbl | No TeKcTy U ocpopMmeHunto paboTel, gonyllieHo Gonee 2 HbIIA)
reomMeTpun, NPUMEHSATL MeToAbI oLMGOK.
MaTeMaTN4ecKoro aHanmaa ans BEepHas MeToamKa peLleHust 3agayn, npeAcTaBneHo 3 OCBO?Ha (6a-
pelLeHns sapad, obecre- pelUeHVe 3aaa4, UMETCS 3aMevaHusi Mo TEKCTY U 30BbIN)
YMBAIOLLMX [JOCTUKEHME NOCTAB- odopMneHunio 3agaHus, gonyueHo He 6onee 2 owmnbok
NEHHOM LienN NpoeKTa CTYOEHT Bbl6paul'l BEPHYI0 METOAMKY peELUEeHUs 3a4a4un, 4 OcBoeHa (!10-
NpUBEN BEPHbIN pacyeT, UMEKTCSt 3aMeYaHns No TEKCTY BbILLIEHHBbIN)
1 ocbopMreHuto 3agaHusi, JonylieHo He 6onee 1 ownG-
KM
CTYAEHT Bbibpan BEpHYIO METOAMKY peLUeHNs 3afaqun, 5

npuBen BEepHbIN pacyeT




BNALOETb: HaBbikamu peLue-
HWS 3a4ay JIMHENHOW U BEKTOP-
How anre®pbl, aHaNUTUYeCKomn
reomeTpuu, annapatom anddge-
peHLNansHOro nc4YNCneHns

KoHTponbHas paboTa MeToauka peLueHns HeBepHas MeTOAMUKa peLleHns 3adavn, NpoBeadeH He- 2 He ocsoeHa
npeacTaBeHHbIX 3a- BEPHbIN pacyeT, MMEITCS 3HaYMTeNbHbIEe 3aMeYvaHns (HepgocTaTo4-
Aad, BepHble pacyeTbl | No TekcTy u ocpopmneHunto paboTel, gonylieHo Gonee 2 HbIlA)

owmnbok

BepHas MeTOAMKa peLleHus 3agayn, npedcTaBneHo 3 OcBoeHa (6a-
pelueHne 3afay, MMeTCs 3amMmeyaHns No TEKCTY U 30BbIN)
odopMneHunio 3agaHus, gonyueHo He 6onee 2 owmnbok

CTYAEHT BblGpan BEpHyI0 METOANKY peLleHns 3afaqn, 4 OcBoeHa (no-
NpUBEN BEPHbIN pacyeT, UMEKTCS 3aMeYaHns No TEKCTY BbILLIEHHBbIN)
1 obopMITEHNIO 3aaHnst, JonyLLEeHO He Gonee 1 ownb-

Ku

CTyAeHT BblOpan BepHylo METOAWKY peLleHns 3adayuu, 5

npuBern BEepPHbIN pacyeT

Kenc-sagaHus MeToguka peLueHus HeBepHasi METOAUKa peLleHns 3agayun, NpoBeaeH He- 2 He ocBoeHa
npeacTaBreHHbIX 3a- BEPHBbI pacyeT, UMETCSt 3HaUYUTENbHbIE 3aMeYvaHuns (HepocTaTou-
Aad, BepHble pacyeTbl | Mo TeKCTy n opopmneHuto paboTel, gonylieHo Gonee 2 HbI)

owmnbok

BEpHas MeTOAMKA peLleHns 3adayn, npeacTaBneHo 3 OcsoeHa (6a-
pelueHne 3afay, MMETCsl 3aMeyaHns No TEKCTY U 30BbIN)
ochopmneHnto 3agaHns, gonyLieHo He 6bonee 2 owmMboK

CTYAEHT BbiOpan BEpHy0 METOAMKY peLleHns 3a4aqm, 4 OcBoeHa (no-
npuBen BEPHbLIV pacyeT, UMEKTCH 3amMmeyaHns Nno TEKCTY BbILLEHHbIN)
1 obopMIIeHNIO 3aaHnst, JONYLLEHO He 6onee 1 owmnb-

KK

CTyAeHT BblOpan BepHylo METOAWKY peLleHus 3adayuu, 5

npvBesn BepHbIi pacyeT

Wugpp u HaumeHosaHue komnemeHyuu OTK-2 cnocobeH ncnone3oBaTe MateMaTnyeckue, pusnyeckme, PU3NKO-XMMNYeckne, XuMmnieckme
MeTOoAbl ANs peleHuns 3agady npodeccMoHanbHoON JeaTenbHOCTH

3HATb: meToabl MaTeMaTuye- 3aver 3HaHWe nporpaMm- npobenbl B 3HaHWM OCHOBHOIO NporpaMmMHOro matepua- | He 3adteHo
CKOFO aHanv3a, Metofbl peLue- HOro MaTepuana, cTa- | fa, npuHuunuanbHble OLUMGKM NpU NPUMEHEHUN TEeope-
HUst AndbchepPeHLManbHbIX 6|/|an|3|14 xapaktep TUYECKMX 3HaHWUM
ypaBHEeHWI NepBoro 1 BTOPOro 3HaHUIA M YMEHUI n 3HaHUSA OCHOBHOMO NPOrpaMMHOro matepwvarna B 3a4yTteHo OcBoeHa (po-
NOPAAKA, PAALI 1 X CXO- CMOCOGHOCTb K UX obbeme, HGO6)EO,D.VIMOM Ana nocnepytowero obyuyeHuns BbILLEHHbIN)
CcaMOoCTOATENbHOMY W NPeACcTosLEel NpakTUYecKon AeAaTenbHOCTH
OVMOCTb, pa3no>erHv|e anemeH- MPUMEHEHMIO M OBHOB-
TapHbIX PYHKUMI B psa. AeHuIo B xode no-
cnepytouero obyye-
HWUS1 U NPaKTU4ECKON
OeATenbHOCTY, cae-
naHHoe KeWc-3agaHune
TecToBble 3agaHns MNpaBunbHbIi oTBeT Ha | 0 - 49,99 % npaBUINbHbIX OTBETOB He 3auTteHo He ocBoeHa
npeacTaBreHHble (HegocTaTou-
BOMPOCHI HbII)




50 - 100 % npaBunbHbLIX OTBETOB

3auyTteHo

OcBoeHa (no-

BbILLEHHBbIN)
YMETb: npumeHaTb meToabl HomaluHee 3agaHue MeToavka pelueHus HeBepHas MeToauKa pelleHns 3afayu, NPoBeaeH He- 2 He ocsoeHa
MaTemMaTU4eCcKoro aHanmaa ansi npencTtaBfieHHbIX 3a- BeprII7| pacyeT, UMetoTCAa 3Ha4vYuTesibHble 3aMedaHuna (He,ElOCTaTOLI-
peLLeHuns 3aaa4y npoheccuo- Aad, BepHble pacyeTbl | Mo TeKCTy n odpopmneHuto paboTel, gonylieHo 6onee 2 HbI)
HanbHOI AeATeNLHOCTY, ook
pelaTh AndbbepeHLManbHbIe BepHas MeToavKa pelleHns 3agayv, npeacraBneHo 3 OCBO?Ha (6a-
peLleHune 3a4ad, UMEKTCS 3amMedaHusl No TEKCTY U 30BbIN)
ypaBHEHUs, NCCNefoBaTb pAabl ohopmNeHUto 3agaHusi, gonylieHo He bonee 2 owmnbok
Ha CX0AMMOCTb CTYAeHT BbIGpan BEpHY MeTOMKY PELLEHNs 3aaaun, 4 OcsoeHa (ro-
npuBEen BEPHbLIV pacyeT, UMEKTCH 3amMmeyaHus Nno TEKCTy BbILLEHHbIN)
1 obopMITEHNIO 3aaHnst, JoNyLLEHO He 6onee 1 owunb-
Kn
CTYLEeHT BbiOpan BepHy0 METOAMKY PeELUEHUs 3aauum, 5
NnpuBEen BepHbIV pacyeT
BJIAOETb: annapatom WH- KoHTponbHasa pabota MeTtoauka peleHus HeBepHas MeToAVKa peLleHns 3afayn, NpoBeaeH He- 2 He ocBoeHa
TerpanbHOro NCHUCNEHMS, Ha- npeacTaBeHHbIX 3a- BEPHbI pacyeT, UMEKTCS 3HAYUTENbHbIE 3aMeYaHust (He{:lOCTaTOH—
BblkaMyt peLuenust andde- a4, BEpPHbIE pacyeTbl | MO TEKCTY 1 0hopMIieHuMto paboTsl, gonyweHo Gonee 2 HbI)
PeHUMarnbHbLIX ypaBHEHWit nep- OLWMBOK
BOFO 11 BTOPOFO MopsiaKa BEpHas MeToAMKa peLleHns 3agayu, NpeacTaBneHo 3 Ocso?Ha (6a-
’ peLueHune 3aad, UMEKTCSA 3amMmeyaHuns Mo TEKCTY U 30BbIN)
CMOCOGHOCTbIO MCMONb30BaTH odhopmneHuto 3agaHusi, gonylieHo He 6onee 2 ownbok
MaTemaTn4eckne MeToibl B CTYZEHT BbIGparn BEpHY MeTOAMKY PELLEHNs 3aaaun, 4 OcBoeHa (ro-
npocheccroHanbHon AesTerb- NpWBEN BEepHbIN pacyeT, UMEKTC 3amMeyaHunsi Mo TEKCTY BbILLEHHbIN)
HOCTW. 1 ohopMIeHMIO 3agaHuns, AonyweHo He 6onee 1 owmnb-
Kn
CTYAEHT BbiOpan BepHy0 METOAMKY peLUeHNUst 3a4aqun, 5
NnpuBEN BEpHbI pacyeTt
Kelic-3agaHus MeToauka pelueHus HeBepHasi METOAMKA peLLeHNs 3af4a4u, NPOBEAEH He- 2 He ocBoeHa
npeacTaBeHHbIX 3a- BEPHbIN pacyeT, MMEKTCSl 3HaUYMUTENbHbIE 3aMeYvaHuns (HepocTaTou-
Aad, BepHble pacyeTbl | Mo TeKCTy n opopmneHuto paboTel, gonylieHo 6onee 2 HbI)
owmnbok
BEepHas MeToavKa pelleHns 3agayv, npeacraBneHo 3 OcBoeHa (ba-
peLleHune 3aad, UMEKTCS 3amMedyaHusl Mo TEKCTY U 30BbIN)
ohopmNeHUto 3agaHusi, gonyuieHo He bonee 2 ownbok
CTYAEHT BblGpan BEpHyI0 METOANKY peLleHns 3afaqn, 4 OcBoeHa (no-
NpWBEN BEPHbI pacyeT, UMEKTCS 3amMeyaHusi No TEKCTY BbILLEHHbIN)
1 obopMITEHNIO 3aaHNst, JoNyLLEeHO He 6onee 1 owunb-
Kn
CTYAEHT BbiOpan BepHy0 METOAWKY peLUEHUst 3aa4um, 5

npvBes BepHbI pacyeT
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