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1. Llenu v 3agayum aAMcUUNIUNHbI
Llenbto ocBOEHMS ANCUMNNNHBI SBRsieTCs (POPMUPOBaHNE KOMNeTeHum oby4atowero-
cqa B obnactn npodeccnoHanbHON aeaTenbHOCTM N chepe npodeccrnoHanbHOM AeATeNnbHOCTH:
26 Xnmunyeckoe, XMMUKO-TEXHOSTOrMYecKoe Npou3BoACTBO (B cdepax: Npou3BOLCTBA He-
OpraHMYecknx BeLLEeCTB; NPOM3BOACTBA NPOAYKTOB OCHOBHOIO M TOHKOrO OPraHM4Yeckoro CMHTe-
3a; NPOM3BOACTBA NOSIMMEPHbIX MaTepranos)
40 CkBO3Hble BuObl MNPOJECCUOHANBHON OEATENbHOCTU B MPOMbILLSIEHHOCTH
(B cpepe opraHMsaumm 1 NpoBeaeHNa Hay4YHO-UCCeaoBaTeSIbCKUX U ONbITHO-KOHCTPYKTOPCKUX
paboT B 06nactv XMMMYECKOro N XMMUKO-TEXHOSTOrMYECKOro Npon3BoacTea
OuvcuunnuHa HanpaeneHa Ha pelleHue 3agdad nNpodecCuoHanbHOW OesTenbHOCTU cre-
AYOLLMX TUNOB:
Hay4Ho-uccriedogamersibCKul;
mexHosioau4yeckul;
ope2aHuU3ayUOHHO-yrpaeneH4YecKud.

lMporpamma cocTtaBneHa B COOTBETCTBMM C TpebGoBaHuamn degepanbHOro rocyaapct-
BEHHOro obpasoBaTenbHOro crtaHgapTa BbicWero obpasoBaHUs NO HanpaBneHuMo MNoAroToB-
ku/cneuymanbHoctn 18.03.01 — XuMmmndeckas TexHonorus.

2. MepeyeHb NNaHUpyeMbIX pe3ynbTaToB 00y4YeHUS, COOTHECEHHbIX C NnaHupye-
MbIMU pe3ynibTaTaMyM OCBOeHUsA o6pa3oBaTenbHOM NpPorpamMmbI

Ne Kopn dopmynupoBka Koa n HanmeHoBaHue nHQUKaTopa AOCTMXKEHUNA
n/n | xomne- KoMneTeHLuun KOoMneTeHUUmn
TeHuuu
1 Or1K-2 CnocobeH  wncnonb3o- | W1onk.o — [JleMOHCTPUpPYET 3HaHUST OCHOB MaTteMaTtuku, (OU3NKMK,

BaTb MaTtemaTuyeckue, | XuMuu, NpuMeHsieT PU3MKo-MaTemMaTUyYecKUn annapart npu pe-
dumsmyeckme, HU3NKO- | LIEHUU 3aday NpodeccuoHanbHOM AeAaTeNbHOCTH

XUMUYECKME,  XMMUYe-
CkMe MeToabl And pe-
weHnsa 3agad npodoec-
CMOHanbHOW  feaTenb-
HOCTU

Koa n HaMmeHoBaHMe nHAKKaTopa Pe3ynbTaThl 06y4yeHUs (noka3aTenu oLeHNBaHUA)
AOCTUXEeHUsa KomnetTeHummn
Uh1onke — OeMoHCTpupyeT 3HaHUA | 3HaeT: OCHOBHbIE NMOHATUSA U METOAbI MaTeMaTUKK
OCHOB MaTtematukun, PU3MKn, XUMUW, | YmeeT: UCMOMb30BaTb MaremMaTUYecKkme MoHATUSA, MaTeMaTUYeckme
npuMeHaeT  m3nKo-mMaTemaTtuyec- | MeTofbl ANs OnucaHus pasnuyHbIX MPOLIECCOoB
Kui annapat npu pelleHun 3afdad | BniapeeT: HaBblKaMy UCMONb30OBAHMA MaTEMaTMYECKOro annapaTa u
I'IpO(beCCMOHaJ'leOI;I AedaTesibHOCTU MaTeMaTu4yeckux MeToaoB

3. MecTo aucuunnuHel) B cTpyktype OOl BO
OucuunnuHa oTHocuTea K obsizatenbHon Yactu bnoka 1 OOI. ducuunnuHa siBnseTcs
o65a3aTenbHON K N3y4eHuto.

M3y4yeHne gucumnimHbl OCHOBAHO Ha 3HaHUSAX, YMEHUAX U HaBblKaX, MOSyYEeHHbIX Npu
N3y4deHnn ANCLMNIIMH B CPeLHEN LUKONe.

OucumnnuHa aBngeTcsa npeaLwecTByoWwen AN n3ydeHns AUCUMNIANH: DNeKTPOTEXHUKA U
AneKTpoHuKa, MNpuknagHaa mexaHuka, Tenno- n xnagotexHuka, lNpoueccekl n annapatbl, Moae-
nupoBaHue XUMUKO-TEXHONOMMYECKNX npoLeccos, YyebHas npakTuka (Hay4Ho-
nccneposartenbckass paborta (nonyyeHwe MNEpPBUMYHBIX HABbLIKOB Hay4HO-UCCNenoBaTeNbCKOM
paboThl)).



4. O6bem gucuUNNUHLI U BUAbI y4eO6HOM paboTbl

O6Lasn TpyA0eMKOCTb AUCLUMNINHBLI COCTaBnNseT _9  3a4yeTHbIX e4UHNL.

Buabl y4yeb6HoM paboTbl Bcero aka- PacnpepeneHue TpyaoeMKoOCTH Nno
AemMuyeckux cemMmecTpam, akK. 4.
YacoB
1 cemecTp 2 cemecTp
Obwasn Tpy[oeMKoCTb ANUCLMNITHDI 324 180 144
Konumakmuass paboma e m.4. ayoumop- 170,6 78,7 91,9
HblE 3aHAMUS:
Jlekumu 66 30 36
B TOM 4ucrne B chopme MpakTU4eckon nop- 0 0 0
rOTOBKM
MpakTnyeckue 3aHaTusA (M3) 99 45 54
B TOM 4ucrne B chopme MpakTU4eckon noa- 0 0 0
rOTOBKM
KoHcynbTauuu Tekylime 3,3 1,5 1,8
KoHcynbTauusa nepea 3k3amMeHoM 2 2 -
Bugbl atTectaumm (3a4eT, 9K3amMeH) 0,3 0,2 0,1
CamocmosimenbHasi paboma: 119,6 67,5 52,1
MpopaboTka MaTepmnanos No Nekuunsam, 50,6 37,5 13,1
y4yebHuKam, y4ebHbIM nocobusm
lMoAarotoBKa K NPakTUYECKMM 3aHATUAM 33 15 18
MoarotoBka K ayAUTOPHOM KOHTPOSIbHOM 19 6 13
paboTe
BbinonHeHune pacdetos ans O3 17 9 8
MoaroToBKa K 3K3aMeHy (KOHTPOJb) 33,8 33,8 3aver
OK3ameH

5 CopepxaHue AUCLUNIUHBLI, CTPYKTYPUpPOBaHHOE NO Temam (pasgenam) ¢ ykasa-
HMEM OTBEAEHHOro Ha HMX KONnM4YecTBa aKkafeMM4YeCKMX 4acoB U BUAOB YYEOHbIX 3aHs-

™MW
5.1 CopepxaHune pasaenos AUCLUNIIUHDI
Ne HaumeHoBaHue pasgena CopepxaHuve pasgena TpyRoemkocTe
pasgena, ak.4
n/n ONCLMNITUHBI (yka3blearomes membi u Oudakmuyeckue eOUHUUbI)

JlnHeriHas anrebpa

1. Onpegenvteny BTOPOro n TpeTbero nopsgkos. CBOWCT-
Ba onpepenutenen. Onpegenutenn 6onee BbICOKMX MO-
psgkoB. CucTembl NUHENHbIX ypaBHeHun. lMpasuno Kpa-
Mmepa.

2. MaTpuubl. gencteuna Hag maTtpuuamun. EanHnyHas m o6-
paTHass maTpuubl. PelleHne cuctemM MaTpudHbIM CMOCo-
oowm.

24

BektopHas anrebpa

3. Bektopbl. OnpegeneHve, OeNCTBUS Hag BeEKTOpaMu.
CkansipHoe npousBefeHne BEeKTOPOB, UX CBOWCTBA M Npwu-
NOXEHMKS.

4. BekTOpHOE M CMellaHHOe Npou3BefeHne BEKTOPOB, UX
CBOWCTBA U NPUITOXEHNS.

23

AHanuTnyeckas reomeTpus

5. JInHna Ha nnockocTu. YpaBHEHUE NIMHUKN Ha NSIOCKOCTH.
Mpsimasa Ha NIOCKOCTU. YpaBHEHUSA NPAMON Ha NIOCKOCTMU.
6. KpmnBble BTOpOro nopsigka.

7. AHanuTuyeckas reoMeTpusa B NpocTpaHcTBe. [110CKOCTb,
ypaBHEHUSA MIOCKOCTU. PaccTtosiHMe OT TOYkM OO0 MITOCKO-
ctn. Cuctembl koopauHat. [NpeobpasoBaHne koopauHar.

8. lMNpamas B npocTpaHCTBE. YpaBHeEHUS MNpsiMOW B Mpo-
CTpaHcTBe. Yribl Mexay nNpsiMbiMy B NPOCTPAHCTBE, NIoc-
KOCTAMMW 1 NAOCKOCTbIO U NPAMON.

35




OudpepeHuymnansHoe uc-
yncneHne

9. BeegeHue B aHanua. [oHATUE nepeMeHHOW BEMNUYUHBI.
DyHKLMSA, cnocobbl 3agaHns QYHKLUK.

10. Mpepensbl. Teopembl 0 Npegenax.

11. BeckoHeyHO mManble 1 6eckoHeYHO Gornblune Benuyn-
Hbl. [MepBbIi 1 BTOPOKM 3amMedvaTtenbHble npegesnsl.

12. HenpepblBHOCTE oyHKLUMKU. TeopeMbl O HENPepbIBHbIX
Ha oTpe3ke PYHKLMSX.

13. lMpousBogHasa yHKUMKN. [eomMeTpuyeckun n MexaHu-
yeckui cmblicn. Tabnuua NporM3BOaHbIX.

14. OndpdepeHumnan. OnpeneneHuve, npunoxeHuns. Oud-
depeHLumpoBaHue PyHKLNNA.

15. Teopembl 0 pguddepeHUMpyeMbIX Ha WHTepBane
PYHKUUNAX.

16. PackpbiTue HeonpegeneHHocTen. [Npasuno Jlonutans.
dopmyna Tennopa. ViccnegoBaHue yHKLMN.

60,5

OuddpepeHumanbHoe uc-
yucneHne - PyHKUMN  He-
CKONbKUX NMEPEMEHHbIX

17. lNoHATME (PYHKUUKM MHOMMX nepeMeHHbIX. [eomeTpuye-
CKoe MCTonkoBaHve PyHKUMM OBYX nepemMeHHbix. Mpegen
N HenpepbIBHOCTb (QYHKLMU MHOMMX NepemMeHHbix. YacT-
Hble M MONHbIe MpUpaLeHns PYHKUMM MHOTUX MepemeH-
HbiX. YacTHble Npou3BOAHbIE, onpeerneHne, reomeTpuye-
Ckun cMbicn. MNMpon3BoAHbIE BbICLLINX MOPSLKOB.

18. OKcTpeMyMm OYHKUUN HECKONbKMX nepemMeHHbiX. [1po-
n3BoAHas No HanpasneHuto. ["pagmneHT.

16

MHTerpanbHoe wuc4yMcneHmne
PYHKUUN OOHOW nepemMeH-
HOM

19. TlNoHaTve nepBoobpasHon. HeonpeneneHHbIn WHTe-
rpan, ero cesoncTea. Tabnuua OCHOBHbIX MHTerpanos. He-
nocpeacTBEHHOE MHTErpupoBaHme.

20. ®opmyna UHTErpMpoBaHMsl No YacTam. 3ameHa nepe-
MEHHOW B HeornpeaeneHHoM UHTerpane.

21. NHTerpypoBaHne BblpaXeHun, cogepxalimx kesagpaT-
HbI TPEXYIIEH B 3HaMeHarerne.

22. IHTerpnpoBaHue NpoCTENLLMX pauuoHanbHbIX apoben.
MHTerpupoBaHue paunoHanbHbIx gpoben.
23..UHTerpupoBaHue TPUroHOMeTPUYECKUX BbIPaXKEHUN.
24.  VHTerpupoBaHMe  HEKOTOpbIX  MppaLMOHanbHbIX
BblpaxkeHUi

25.3apaun, npuBosAwWMEe K MOHATUIO OnpeaeneHHoro
uHTerpana. OnpegeneHHbld WHTErpan M ero OCHOBHblE
CBOMCTBA.

26. ®opmyna HbtoToHa-JlebHMua. 3ameHa NepeMeHHon B
onpegeneHHoM uHTerpane. IHTerpupoBaHme no 4acTsim.
27. BbluucneHuwe nnowaan nnockorn ourypbl, AnvMHbl Ayru,
obbem Tena BpaleHus.

28. HecobcTBeHHble WUHTerpanbl ¢  GECKOHEeYHbIMU
npegenamum u ot paspbiBHbIX (PYHKLMA.

57

AnemeHTbl TOKI

29. KomnnekcHble uucna. [enctBusi Hag KOMMMEKCHbIMU
ymncnamu.

OuddpepeHumnanbHble  ypas-
HeHns

30. OndbdepeHumanbHble ypaBHEHUS (OCHOBHbIE MOHATUSA).
OudbpepeHumnanbHble  ypaBHEHUA  MNepBOro  nopsaka.
Teopema cyLLeCTBOBaHNS 1 €ANHCTBEHHOCTM €ro peLleHus
HauanbHble ycnosus. ObLuee u YacTHoe pelleHns. 3agadva
Kowwu. MatemaTtunyeckne metoabl pelleHus amddepeHun-
anbHbIX ypaBHEHUN

31. dnbpepeHumnanbHble ypaBHEHUA MepBOro nopsgka c
pasgeneHHbiMM 1M pasgensiownMnca  NepemMeHHbIMMN.
OpHopoaHble ypaBHEHMs1 MepBoro nopsigka. JIMHelHble
ypaBHEHUS 1 ypaBHeHunst bepHynnw.

32. OuddepeHumanbHble ypaBHEHUS BTOPOro nopsgka.
OudbpepeHumnanbHble  ypaBHEHMSI  BTOPOro  nopsaka,
JonyckatoLume NoHmxKeHne nopsiaka.

33. JluHenHble auddepeHumnansHble ypaBHEHUS BTOPOro
nopsigka. CTpykTypa ob6Llero peleHuss OOHOPOAHOro
NUHENHOro audepeHumanbHoro ypaBHEHUS.
OpgHopoaHble NHEerHble auddpepeHumanbHble ypaBHEHUS

43,1




BTOPOro Nopsiika ¢ NOCTOSAHHbIMW KO3(bULMeHTamu.

34. HeopgHopogHble nuWHenHble AuddepeHunanbHble
YPaBHEHUSA C MOCTOSAHHbLIMK KO3hbdmUMeHTaMn U nNpaBon
YacTbio cneuunansHoro Buaa.

35. MeTog Bapuauumn npom3BoIibHbIX NMOCTOSAHHbLIX. CucTe-
Mbl  guddepeHumnanbHblX  ypaBHeHMA. Wcnonb3oBaHue
anddepeHumanbHbiX yYpaBHEHUIA ONS  pelleHus 3agad
npogeccuoHansHon AesaTenbHOCTU.

Pagbl

44. Yucnosble pagbl. Heobxogmmoe ycnosmue CXoANMMOCTHU.

MpusHak [Hdanambepa,
NpU3Hak, NpuU3HaKkn cpaBHEHUS.

npusHak Kowun,

WHTerpanbHbIN

45.3Hakouvepeaytowwmeca psabl. Teopema JlenbHuua. 19
46. 3HakonepemeHHble psabl. [1pu3HaK CXOAUMMOCTU 3Ha-
9 KonepeMeHHbIX pagoB. AGConoTHaa U yCnoBHas cxoau-
MOCTb
47 dyHkuMoHanbHble psabl. CTeneHHble psigbl, Teopema
Abensa. Paguyc v wuHTepBan CXOAMMOCTW CTEMEHHbIX
pSOoB.
48. Pagbl Tennopa. MNpuMeHeHne psiaoB B NPUBIIMKEHHBIX
BbIYUCITEHUSX.
KoHcynsmauyuu mekyujue 3,3
KoHcynbmauuu neped sk3aMeHOM 2
3auyem, skzameH 0,3
5.2 Paspgenbl gucumniuHbl 1 BUAbl 3aHATUN
Ne Jlekumun, ak. u | TMpakTuyeckme CPO, ak. v
HanmeHoBaHue pasgena anCUUnInHbI
n/n 3aHATUSA, aK. 4
1 JInHenHas anrebpa 4 8 12
2 BekTopHas anrebpa 4 6 13
3 AHanuTnyeckas reomeTpus 6 12 17
4 | OudbdbepeHumnansHoe ncumcneHme 16 19 25,5
5 OuddepeHunansHoe wucuyucneHue QyHk- 4 6 6
LN HECKOIBbKNX NEepeMEHHbIX
6 UHTerpanbHoe ucuyucneHve yHKUMM oa- 12 24 o1
HON NepeMeHHOoM
7 AnemeHTbl TOKI 2 2 3
8 OnddepeHumnansHble ypaBHEHMUS 12 16 15,1
9 Pagbl 6 6 7
5.2.1 Nlekunn
rll\;gn HanmeHoBaHune ;ili:lanena ancumnnum- TeMaTUKa JIEKLMOHHBIX SAHSTHIA pr,El,OjaN(I:KOCTb,

1 cemecTp

1 JInHenHasa anrebpa

1. OnpegenuTtenu BTOPOro U TpeTbero
nopsigkoB. OCHOBHbIE CBOWCTBa onpe-
aenutenen. CUCTeMbl NMIMHENHbIX YpaB-
HeHun. MNpasuno Kpamepa.

2. MaTtpuubl 1 gencTBua Hag matpuua-
Mu. Peluenne cuctem anrebpanyeckmx
YPaBHEHUN MaTpUYHBIM CMOCOOOM.

2 BekTopHas anrebpa

3. BekTopsbl. JIMHENHbIE Onepaunn Hag
BekTopamu. CkanapHoe npousBeaeHune
BEKTOPOB, W €ro CBONCTBa U Npuroxe-
HUS.

4. BekTopHOe U CMmellaHHoe npousBse-
JeHne BEKTOpPOB, WX CBOWCTBA M Npwu-
TNOXEHUS.

3 AHanuTnyeckas reomeTpus

5. Cuctembl koopaMHAT Ha MITOCKOCTMU.
Mpamas Ha nnockocTu. YpaBHEHUN
npaMon Ha nnockoctn. PacctodaHune
TOYKM 0 NPSIMOMN.




6. KpuBble BTOporo nopsaka. Mx kaHo-
HMYeCKMe ypaBHEHNS U CBONCTBA.

7. lNnockocTb B NpocTpaHcTBe. Npamas
B MPOCTPaHCTBE. YpaBHEHUS NPSAMON B
npocTtpaHcTBe. [psAmasi n NNocKocTb B
NPOCTPaHCTBE.

OuddepeHumansHoe ncuncneHmne

8. ®yHkuua, cnocobbl 3agaHMsa PyHK-
umn. lpegen yHKumn. Teopembl O
npeaenax.

9. MNepBbIi U BTOPON 3amMevaTenbHble
npegensl. beckoHeyHo manble n 6ec-
KOHeYHO BonbLune pyHKLMK.

10. HenpepbiBHOCTb QyHKUMK. Knac-
cudukaumsa paspbiBOB. TeopeMbl O
HenpepbIBHbIX PYHKLMAX.
11. TNoHATMe npousBogHon U audde-
peHumnana, ux reoMmeTpuyecKun CMbICH.
MpaBuna puddepeHympoBaHns. Pop-
MYnbl guddepeHLMpoBaHNs OCHOBHbIX
aneMeHTapHbIX QYHKLNIA.

12. [OuddepeHuMpoBaHne CrOXHbIX
dyHKuun, obpatHon dyHKuuu. Npouns-
BOAHbIE BbICLUMX nopsakos. Audde-
peHUMpoBaHue YHKUMA  3agaHHbIX
napameTpuyeckm n HeaBHO. OCHOBHbIE
Teopembl guddepeHUnanbHOro  uc-
YncneHns

13. HeonpegeneHHocTtu. Mpasuno Jlo-
nutans. ®opmyna Tennopa.

14. BospacTaHue n ybbiBaHWe yHK-
umn. MakcMmym v MUHUMYM. Hau-
fbonbllee W HauMMeHbllee 3HavyeHus
dyHKUMM Ha oTpeske.  BbinyknocTb
rpacpuka pyHkumMK. Touku nepermba.
15. AcumnToThl (pyHkuun  OBLiee uc-
cnefoBaHue  nosefeHus  rpadumka
dyHKUMK.

16

2 cemecTp

OudpdepeHumansHoe ncuymcneHue
PYHKLUMM HECKOSTBKMX NepeMeHHbIX

1. ®YHKLMA MHOTMX NepemeHHbIX. [pe-
Aen 1 HenpepbiBHOCTb (QYHKLMU MHO-
TMX NepeMeHHbIX. YacTHble 1 NomHble
npupailieHnss yHKUMM MHOruX nepe-
MEHHbIX. YacTHble NpoM3BOAHbIE.
MonHoe npupalieHne n nonHbi and-
depeHuman.

2. MNpoussogHas CMOXHOW (PYHKLMK.
MHBapnaHTHOCTbL  OpMbI  MEPBOro
anddepeHumnana. MpousBogHas
(OYHKUMKN 3aaHHON HesiBHO. YacTHble
NMPOU3BOAHbIE BbICLUMX MOPSAOKOB. JKC-
TpemMyMm pyHKUUN OBYX NEPEMEHHbIX.
CkansgpHoe none. [lpousBogHasi no
HanpasfneHuto. pagneHTt

WHTerpansHoe ucuyucneHne gyHKLum
OIHOW NepemMeHHom

3. NepBoobpasHasa 1 HeonpeaeneHHbIN
WHTerpan, ux CBOWCTBA. Tabnuua
WHTerpanoB. 3ameHa nepemMeHHOW B
HeornpeaeneHHoOM WHTerparne. -
TerpupoBaHme no YacTsaM.
4.PasnoxeHune [pobHO-paumoHanbHbIX
dyHKUMIN Ha npocTeunwme Apobu. WH-
TerpMpoBaHue OpobHO-paLMOHanbHbIX
PYHKLUNRA.

12




5. WHTerpupoBaHne wuppaumnoHanbHbIX
yHKUMn. WHTerpnpoBaHme TPUFOHO-
METPUYECKUX DYHKL M.

6. OnpepeneHHbIn nHTerpan. Feomert-
pUYECKMI CMbICIT U CBOWCTBA. Teo-
pema O cpegHeEM 1 ee reoMeTpUYECKUn
CMBbICTT.

7. WHTerpan ¢ nepemMeHHbIM BEPXHUM
npegenom. OcHoBHasa dopmyna uHTe-
rpansHOro ucuucneHus. 3ameHa nepe-
MEHHOW B OnpefeneHHOM uWHTerpane.
WHTerpupoBaHume no yacTtam B onpeje-
NEeHHOM mHTerparne.

8. BbluucneHne nnowagen nnocKux
couryp 1 AnNuHbl yrn NIoCKOM  KPMBOW
C MOMOLLIO OMNpPeAerneHHOro uHTerpa-
na. Beluncrnenvne obbemoB Ten Bpalle-
HVs. HecobGCTBEHHbIE MHTErpansl.

AnemeHTbl TOKI

9. KoMmnnekcHble 4yncna, AencTeusa Hag
HUMMU.

OuddepeHumanbHble ypaBHEHNA

10. OudbdbepeHumnanbHble ypaBHEHUS.
OcCHOBHbIE MOHATUS.
OundpdbepeHuymnansHblie ypaBHeHNs
nepsoro nopsaka. MaremaTtuyeckne
MeToabl pelweHns audpdepeHumans-
HbIX ypaBHeHun. OuddepeHumnanbHble
YpaBHEHUS  MepBOro  nopsgka C
pasgerneHHbiMM U pasgensowmummucs
nepemMeHHbIMU. OpHopogHble
ypaBHEHUS NepBOro nopsiaka.

11. JluHelHble ypaBHEHNA U ypaBHEHNS

BepHynnu. OudpdepeHumnansHble
ypaBHeHusi BTOpOro nopsiaka.
OundpbepeHumnansHbie ypaBHeHUs

BTOPOro nopsaka, Jonyckatouine
NOHWXeHMe nopsaka.

12. JlnHelHble puddepeHUnancHble
ypaBHEHUS BTOPOrO nopsigka.
Onpepenutenb BpoHckoro. CTpykTypa
obuwero peLueHus OAHOPOAHOro

JIMHENHOro anddepeHunansHoOro
ypaBHEHUS.
13. HeogHopoaHble JIMHENHbIe

anddepeHumnansHble ypaBHEHNS.
Ctpyktypa obuwero peweHus. Metog
BapuvaLmm NPon3BOIbHbIX MOCTOSIHHbIX.
14. HeogHopoaHbie NUHENHbIE
anddepeHumnansHble ypaBHEHUst 2-ro
nopsigka c NMOCTOSIHHbIMU
KoagpuuMeHTamMn M MNpaBOA Y4acTbio
crneumanbHOro BMaa.

15. Cncrtembl OGLIKHOBEHHBLIX Andde-
peHUManbHbIX ypaBHEHUM C MOCTOSH-
HbiMM  KO3(hbpuumneHTamn. PelleHne
cucTeMbl OBObIKHOBEHHbIX AMddepeH-
unanbHbIX YypaBHeHU. Vicnonb3oBaHmne
anddepeHumnansbHbliX YpaBHEHUA aANg
pelleHusa 3agjady npodeccuoHarnbHoOm
OeaATenbHOCTHU.

12
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16. Yucnosble psagbl. Heobxogumoe
ycrosune cxogumocTtu. [MpusHakm cxo-
OnmocTun

17. 3HakonepeMeHHble psagbl. Teopema




JlenbHunua. AbconoTHast U ycnosHas
CXOAMMOCTb. DyHKUMOHANbHbIE PAAbI.
CTteneHHble psgbl, Teopema Abens.
Pagunyc v nHTepBan cxogmmoctu cTte-
MEHHbIX PAOOB.

18. PasnoxeHne ¢yHKUUN B CTene-
Hble pagbl. [MpMMeHeHve psgoB B Npu-

ONMKEHHbIX  BbIYUCNEHUSX.

5.2.2 lNpakTnyeckne 3aHaTnA

Ne
n/n

HavmeHoBaHue pasgena amcunnnn-
Hbl

TemaTtnka npakTUYeCKnX 3aHATUIN

TpyooemMkocTb,
yac

1 cemecTp

JlnHelHas anrebpa

1. Onpegenutenn BTOPOro U TPETbEro
NMOPSIAKOB.

2. Cuctembl JNUHEMHbIX YpPaBHEHWNA.
Mpaswnno Kpamepa.

3. Matpuubl. [lencteusa Hag maTpuuamu.
4. PelueHne cuctem MaTpuU4HbIM CMoOCo-
oom.

BektopHasa anrebpa

5. BekTopbl. [lenctBus Hag BeKTOpamu.
6. CkansipHoe npov3BefeHue BEKTOPOB,
MX CBONCTBA U MPUIMOXEHMS.

7. BekTtopHOoe npousBeaeHue BEKTOPOB,
CBOWICTBa M npunoxeHnsi. CmeluaHHoe
npou3BegeHne BEKTOPOB, CBOWCTBA U
NPUITOXEHNS.

AHanuTnyeckas reomeTpus

8. lNpamas Ha NNOCKOCTWU: C YrrOBbIM
KO3 PULMEHTOM, Yepes TOUKY C
3aJaHHbIM HanpaBfeHueMm, 4epes [Be
Toukn. [lapannenbHble N NepneHauky-
ngpHble npsiMble, yron Mexay ABYyMS
npsiMbiMn. PacctogHue OT TOouku [0
NpsIMOM.

9.3agauu Ha npsimyio.

10. KpuBble 2-ro nopsigka: OKPY>KHOCTb
CO CMELLEHHbIM LIEHTPOM, 3MUIC.

11. KpuBble 2-ro nopsigka: runepbona um
acyMnTOThI, Napabona.

12. TnockocTb B npocTtpaHctBe. [lps-
Masi B MPOCTPaHCTBe.

13. lNMpsimas NfOCKOCTb B MPOCTPAHCTBE.

12

OudbdepeHumansHoe ncuncneHmne

14. BoluncrieHme npeaenos yHKUMNA.
15. 3amevatenbHble Nnpeaensbi.

16 HenpepbIBHOCTb GOYHKLUMN.

17. TlpaBuna anddepeHUnpoBaHUS.
OunddepeHumnpoBaHme yHKLNIA.

18. [OudbdepeHuunpoBaHue  yHKLNNA.
Mpoun3BoaHbIE BLICLLUMX NOPSAKOB.

19. TpowusBogHble OYHKUNA, 3adaHHbIX
napameTpuyeckn, HesIBHO.

20. KoHTponbHas pabora.

21. Mpaewuno Jlonutana Haubonbluee n
HavMeHbllee  3HavyeHuss PyHKUUKU Ha
oTpeske.

22.061ee uccnenoBaHue PyHKLUN
N NOCTPOEHME rpadomka.

19

2 cemecTp

OundpdepeHumnansHoe ncumcneHve
PYHKUUN HECKOMNBKUX NEepeMEHHbIX

1. @YHKUMM HECKOSBbKUX MNEePEMEHHbIX.
O6nacTtb onpefenenus. MNpegen.
2. YacTHble npon3BoaHble YHKLMIA He-

CKOJMbKMX NepeMeHHbIX.




3. OkcTpemyM dYHKUMM OBYX NepemMeH-
HbiX. [MpousBoAgHass NO HanpasneHwuio.
pagneHT.

WHTerpanbHoe mncumcreHne gyHKLMm
OZIHOW NepemMeHHom

4. HenocpeacTBeHHOE MHTErpupoBaHme.
5. BHeceHuve nop 3Hak anddepeHumna-
na, MWHTerpupoBaHue 3aMeHOn nepe-
MEHHON

6. WHTerpupoBaHue BbIpaXeHWn co-
Jepxawimx kBagpaTtHbln TpexyneH. UH-
TErpMpoBaHue Mo YacTsM.

7. WHTerpupoBaHue ApobHo-
paunoHanbHbIX (PYHKLUA.
8. WHTerpupoBaHme ApobHo-

pauuoHanbHblX dyHKUMn. WHTerpupo-
BaHWe nppaumoHanbHbIX QYHKUMWNA.

9. WHTerpuvpoBaHne TpUrOHOMETpPUYE-
CKUX PYHKLUA.

10. WHTerpupoBaHue TpuroHomeTpuye-
CKUX PYHKLUA.

11. KoHTponbHas paboTa.

12. BbluucneHvne onpefeneHHbIX WHTe-
rpanoB. IHTerpupoBaHme Mo 4acTam.
13. 3ameHa nepemeHHOW B onpefenex-
HOM MHTerparne.

14. BblumcnexHune nnowagen. Bbluucne-
H1ne 0ObeMOB Ten BpaLLeHus.

15. BbluncneHue onvHel oyru.
HecobcTBEHHbIE  MHTErpansbl.

24
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16. KomnnekcHble yncna, 4encTBms Hap,
HUMMW.

OundpdepeHumnansHble ypaBHEHMUS

17. MaTtemaTtnyeckne mMeToAbl peLleHus
anddepeHumnanbHbIX ypaBHEHUA.
OundpbepeHumnansHble ypaBHeHust 1-ro
nopsiika ¢ pasgensammMmnca nepemMeH-
HeiMn. OpgHopoaHble anddepeHumnans-
Hble ypaBHeHud 1-ro nopsigka.

18. JlvHenHble andhepeHunanbHble
ypaBHeHua 1-ro nopsgka. YpaBHeHud
BepHynnu.

19. OnddepeHumansHble ypaBHeHUs 2-
ro nopsiaka, Aonyckarlune MOHWKeHue
nopsiaka

20. OgHopoaHble auddepeHUmanbHble
ypaBHeHusa 2-ro nopsaka. Meton Ba-
praumn npou3BOfbHON NOCTOSHHON.
21. PelweHne HeogHopogHbIX Andde-
peHuManbHbIX YpaBHEHUI  2-ro nopsa-
Ka Co cneumnanbHON  nNpaBoWn 4YacTbio.
22. PelueHne HeogHopogHbIX Audde-
peHuManbHbIX YpaBHEHUI  2-r0 nopsa-
Ka co crneunanbHON NpaBon YacTbio

23. KoHTponbHas paborTa.

24. PelleHne cuctem NUHENHbIX aud-
depeHUmnanbHbIX ypaBHEHUM C MNOCTO-
SHHbIMW  KO3(hpumumeHTamun. Ucnonb-
30BaHne andpdepeHumnanbHbIX ypaBHe-
HAW Onsa pelleHus 3agadv npodeccuo-
HanbHOW AOESATENbHOCTH.

16
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25. Yucnosble pagbl. Wccneposanue
cxogumocTtu. [locTaTouyHble NpU3HaKK
CXOOUMOCTM YNCITOBbIX PSIAOB.

26. 3Hakodepepywolwmecsa psagbl. Teo-




pema JlenbHuua. AbconioTHasa 1 ycnos-
Has cxogumocTb. CTeneHHble psAdbl.
WHTepBan cxogmMmocTu.

27. PasnoxeHne QyHKUMA B psgbl.
MMpunoxeHve pagoB K NPUOIIVKEHHBIM
BbIYMCIIEHUSM.

5.2.3 JlabopaTopHbIv NpakTukym  He npedycmompeH

5.2.4 CamocTositenbHas pabota oby4arowmxesa (CPO)

Ne HanmeHoBaHue pasgena gucum- TpyooemMKkocTb,

n/n

NINHbI

Bug CPO

vyac

1

JlnHelHas anrebpa

MpopaboTka MaTepmanoB no Nekuusim,
y4yebHuKam, y4ebHbIM nocobusim
MoaroToBka K NPpakTUYECKUM 3aHATUSIM
BbinonHeHune pacyetoB ana [3

12

BektopHasa anrebpa

MpopaboTka MaTepmnanos No Nekuunsam,
y4yebHuKam, y4ebHbIM nocobusim
MoaroToBKa K NPaKTUYECKMM 3aHATUAM
BbinonHeHue pacyeTtoB gns 03

WIN[OO|IN|N |0

13

AHanuTtnyeckas reomeTpusa

MpopaboTka maTepunanoB Mo NeKUUsim,
y4yebHuKam, y4ebHbIM nocobusim
MoaroToBKa K NPaKTUYECKUM 3aHATUSM
BbinonHeHune pac4yeTtor gns 03

-
o

w

17

OudbdepeHumansHoe
Hue

ncyumcne-

lMpopaboTka MaTepmnanoB No Nekunsam,
y4yebHuKam, y4ebHbIM nocobusim
lMoaroToBKa K MPaKTUYECKNM 3aHATUAM
MogroToBKa K ayauMTOPHOW KOHTPOSBHOM
paboTte

11,5

25,5

OudpdpepeHumnansHoe  mncuucne-
HMe (PYHKLMM HECKOMNbKUX nepe-
MEHHbIX

MpopaboTka MaTepmanoB No Nekuusim,
y4yebHuKam, y4ebHbIM nocobusim
MoproToBka K NPaKTUYECKUM 3aHATUAM
BbinonHeHue pac4yetoB ana [03

WHTerpansHoe ncymcneHve
(PYHKLMKN O4HOM NepeMeHHON

MpopaboTka MaTepmnanos No NeKkuunsam,
yyebHukam, y4ebHbIM nocobusm
lMoaroToBKa K MPaKTUYECKNM 3aHATUAM
MogroToBKa K ayauMTOPHOWM KOHTPOSBHOM
paboTte

BbinonHeHue pac4deTtoB gns 03

21
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MpopaboTka maTepunanoB Mo NeKUUsim,
y4yebHuKam, y4ebHbIM nocobusim
MoAroToBKa K NPakTUYECKUM 3aHATUSM

= N OAO|IN|O| W[ WIN[~| O

OuddepeHumansHble ypaBHEHNA

MpopaboTka MaTepmnanos No Nekuunsam,
yyebHukam, y4yebHbIM nocobusm
MoarotoBKa Kk NPaKTUYECKMM 3aHATUAM
lMoarotoBka K ayauMTOPHOW KOHTPOMNbLHOM
paboTe

w
[N

15,1

Pagbi

MpopaboTka maTepunanoB Mo NeKUUsiMm,
y4yebHuKam, y4ebHbIM nocobusim
MoproToBka K NPaKTUYECKUM 3aHATUAM

Wlih| O|O®

6 YyebHO-MeTOAMYECKOE U MH(hOPMaLMOHHOEe obecnevyeHue AUCLUUNIIUHbI
[ns ocBOEHNSA ANCUMNINHBI 06Y4YatoLLMACA MOXET UCMONb30BaTh

6.1 OcHOBHasa nuTepartypa

Boromonosa, E.lN. C60pHMK 3a0ay 1 TMNOBbLIX pacyY€ToB Mo obLeMy 1 cneunanbHbIM Kyp-
caM BbICLUE MaTeMaTukn [QNeKTPOHHbIN pecypc): yyebHoe nocobue / E. . Boromonoga,



A. WN. bapaHeHkoB, WN. M. Metpywko.- CI6: Jlanwb, 2015. - 463 c.
https://e.lanbook.com/book/61356

2. BanguH, K.B. Matematuka [OnekTpoHHbIn pecypc]: yuebHuk / K.B. banguH, B.H. Bawnbl-
ko, A.B. PykocyeB. @ —  Mocksa: KOnuTtn-fana, 2015. - 543 c.
https://biblioclub.ru/index.php?page=book&id=114423

6.2 lononHuTenbHasa nutepaTtypa

1. MuHopcknin, B. T1. C6opHUK 3agay no Bbiclien matemartuke [TekcT]: yyeb. nocobue ans
ctyn.sysoB (rpud lMp.) / B. T1l. MuHopckmnin. - M.: dusmnko-matematmyeckasa nurepartypa,
2006. - 336 c.

2. Wwnnaves, B.C. OcHoBbl Bbiclwen maTemaTtukm [TekcT]: yuebHuk (rpucd MO) / B. C. Wnna-
yeB. — M.: Boicwas wkona, 2001. — 479 c.

3. bepmaHn, . H.  C6opHMK 3agad no Kypcy maTeMaTuyeckoro aHanmaa [TekcT]: YyebHoe
nocobue / I'. H. BepmaH. - CI16.: NMpodeccus, 2008. - 432 c.

4. Nlyrry, K.H. Bbicluas mMatemaTuvka: pyKOBOLACTBO K peLleHUIo 3agad [ONeKTPOHHbIN pe-
cypc]: yyebHoe nocobue. Y. 1 / K. H. Jlynry, E.B. MakapoB. - M.: ®uamarnut, 2013. —
2016 c. https://biblioclub.ru/index.php?page=book&id=275606

5. Makapos E.B.Bbicluasg matemaTuka: pykOBOACTBO K peLleHunto 3adad : yyebHoe nocobue.

- M.: ®duamatnumt - 4. 2.,2009 https://biblioclub.ru/index.php?page=book&id=82250

6. YepHeHko, B.[. Bbicluag matematvka B npumepax U 3agadax [OneKTpoHHbIN pecypcl:
yyebHoe nocobue: B3 T1. Tom 1/ B. [1. YepHeHko. - CI16: MNMonutexHuka, 2011. — 709 c.
https://biblioclub.ru/index.php?page=book&id=129578

7. YepHeHko, B.[l. Boicluag matematuka B npumepax MU 3agadvax [ONeKTpoHHbIN pecypc):
y4yebHoe nocobue: B3 T1. Tom 2/ B. [l. YepHeHko. - CI16: NonutexHuka, 2011. — 568 c.
https://biblioclub.ru/index.php?page=book&id=129579

8. YepHeHko, B.[. Beicwiaa matematvka B npumepax U 3agadax [ONeKTpoHHbIN pecypcl:
yyebHoe nocobue: B 3 1. Tom 3 / B. . YepHeHko. - CI16: MNonutexHuka, 2011. — 507 c.
https://biblioclub.ru/index.php?page=book&id=129581

9. WankuH, A.C. 3agaum c pelleHnsMU No BbICLUEN MaTemMaTuke, Teopun BEPOSATHOCTEN,

MaTemMaTUYeCcKon CTaTUCTUKE , MaTeMaTU4ecKoMy NporpamMmpoBaHmto: yd4ebHoe noco-
oue. - M. : WspaTenbcko-Toproas kopnopauus «HawkoB n K°», 2020. — 432 c.
https://biblioclub.ru/index.php?page=book&id=573151

6.3 MNepeyeHb yyebHO-MeTOAUYECKOrO ObecneyeHUs AnNs caMocTosiTenbHOW pabo-
Tbl oGy4yarowmxca

1. YUepHeHko, B.[. Bbicwaa matematuka B npumepax M 3agadax [OneKTpoHHbIN pecypcl:
yyebHoe nocobue: B3 T1. Tom 1/ B. 1. YepHeHko. - CI16: MNMonutexHuka, 2011. — 709 c.
https://biblioclub.ru/index.php?page=book&id=129578

2. YepHeHko, B.[l. Beicluasa matematuka B npumepax M 3agadvax [ONeKTpoHHbIN pecypc):
y4yebHoe nocobue: B3 T1. Tom 2/ B. [l. YepHeHko. - CI16: NMonutexHuka, 2011. — 568 c.
https://biblioclub.ru/index.php?page=book&id=129579

3. YepHeHko, B.[. Beicwiaa matematvka B npumepax U 3agadax [OneKTpoHHbIN pecypcl:
yyebHoe nocobue: B 3 1. Tom 3 / B. . YepHeHko. - CI16: MNonutexHuka, 2011. — 507 c.
https://biblioclub.ru/index.php?page=book&id=129581

6.4 MNMepe4yeHb pecypcoB MH(POPMALMOHHO-TENNEKOMMYHUKaLMOHHON ceTn «UHTep-
HeT», He00X0AUMbBIX ANA OCBOEHUA AUCLUMNIIUHDI

HavnmeHoBaHue pecypca cetn «HTepHeT» OIIEeKTPOHHbIN agpec pecypca

«Pocculickoe obpasosaHuey - chbedeparibHbIl nopmars https.//www.edu.ru/

Hay4Has anekmpoHHasi bubnuomeka https.//elibrary.ru/defaultx.asp?




HauuoHanbHass uccnedosamersibCKasi KOMIMbOMepHasi cemab
Poccuu

https.//niks.su/

UHppopmayuoHHas cucmema «EAQuHoe okHO docmyna k 06- | http://window.edu.ru/

pasosameribHbIM pecypcam»

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

Calim MuHucmepcmea HayKu U 8bicuie20 obpasosaHusi PO https://minobrnauki.gov.ru/

lNopman omkpbimozao on-line obpasosaHusi https.//npoed.ru/

https://education.vsuet.ru/

AnekmpoHHas uHgopmayuoHHo-obpazoeamernbHas cpeda
@Ir60Y BO «BIr'YUT»

6.5 MNepeyeHb MHMDOPMALMOHHbLIX TEXHONOINMK, UCMOSIb3yeMbIX MPU OCyLlecTBre-
HUM obpa3oBaTenbHOro npouecca No gucuunivHe (Moaysno), BKIKOYasA nepevyeHb npo-
rpamMMmHoOro obecneyeHusi, COBpeMeHHbIX npodeccuoHanbHbIX 6a3 AaHHbIX U UH(opMa-
LUOHHbIX CNPAaBO4YHbIX CUCTEM

[Mpu usyyeHuu AucyunuHbI UCMOb3yemcs rnpospaMmmHoe obecrieyeHue, co8peMeHHbIe
rnpogheccuoHarnbHble 6a3bl 0aHHbIX U UHQOPMaUUOHHbIEe cripagoyHbie cucmembl: SNOC yHu-
eepcumema, 8 moMm 4ucrne Ha base rnpozpammHou rnamgopmbl «Cpeda 371eKmpoHHO20 0by-
yeHus 3KL», aemomamu3supogaHHasi UHghopmayuoHHas basa «MTHmepHem-mpeHaxepbi».

Mpn ocBoOeHUM AUCUMNIINHBbI UCNOSb3YyeTCA JIULUEH3MOHHOe U OTKpbITOe npo-
rpaMmmMmHoe obecneyveHune — H-p, OC Windows, OC ALT Linux.

7 MaTepunanbHO-TeEXHMYECKOe obecneyeHne QUCLUMIIUHBI
Ob6ecneyeHHOCTb Npouecca 06yYeHNa TEXHUYECKMMM CPeaCTBAMM MNOMHOCTbIO COOTBETCT-
ByeT TpeboBaHuam OIrOC no HanpasneHuo noarotoBkM. MaTepuanbHo-TexHu4eckas ©asa
npyBedeHa B JIMUEH3MOHHbIX (bopMax M pacnosiokeHa BO BHYTPEHHEW CeTU MO agpecy
http://education.vsuet.ru.
AyouTtopumn onst NpoBeAEHNSA NEKUMOHHBIX 3aHATUIN, TEKYLLIErO KOHTPOSIS 1 MPOMEXKYTOY-
HOW aTTecTauuu:

Komnnekt wmebenu ans  ydebHoro | Microsoft Windows 8.1,
npouecca — 80 wr.

MNepeHocHol npoekTop Acer.
Ayauno-BusyanbHad cuctema nekuu-
OHHbIX ayanMTopun (MynbTUMEOUAHBIN
npoektop EpsonEB-X18, HacTeHHbIN

akpaH ScreenMedia)

YyebHasi aygutopusi Ne
401 pgna npoBegeHus
NEKUUOHHbIX  3aHATUHN,
TEKyLLLero KOHTpOmns W
NPOMEXYTOYHOW  aTTe-
cTauum

Microsoft Office 2007 Standart,

Microsoft Office 2007 Russian Aca-

demic OPEN No Level #44822753

o1 17.11.2008
http://eopen.microsoft.com

YyebHas aygutopus. Ne | Komnnekt wmebenu pana  ydebHoro | AnbT ObpasosaHue 8.2 + LibreOffice

332 pgna npoBegeHus | npouecca — 30 wT., 5.2, JlnueHsuna Ne AAA.0217.00 c
NEKUMOHHbIX  3aHATMi, | Paboume ctaHumm 12 wt (IntelCorei3- | 21.12.2017 r. no «beccpodHo»
TeKyllero KoHTpons wu | 540)

NPOMEXYTOYHON  aTTe-

crauum

Ayantopus ans caMoCTOSTeNbHOM paboTbl 00yYaloWMXCsi, KYpCOBOro U AUMNIIOMHOMO

NPOEKTUPOBAHMS

yyebHas aygutopust Ne 337
Ons camocTosTenbHon paboTol
obyvalouxcs,, KypcoBoro u
OUNNIOMHOrO  MPOEKTUPOBaHUS

Komnnekt mebenn pnsi y4eb-
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
oT 24.12.2010r.
http://eopen.microsoft.com,

Microsoft Visual Studio 2010 Cy6nu-
LeH3noHHbIn goroop Ne 42082/VRN3
Ot 21 aBrycta 2013 r. Ha npaBo uc-
nonb3oBaHve nporpammbl DreamS-
parkElectronicSoftwareDeliver;




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

[lononHuTenbLHO camocTosTeNbHas pa60Ta o6yqarou.|,|/|xc;| MOXET OCYLLUEeCTBNATbLCA Npu nc-
NOoJNib3OBaHUMN:

PecypcHbIli LeHTP KomnbroTepbl co cBobogHbIM gocTy-  |AnbT O6pasoBaHue 8.2 + LibreOffice

Nnom B ceTb VIHTEpHET U QNeKTPOoHHbI- [6.2+Maxima

MU 6MBnnoTedHbiMy 1 MHpopmauun-  JuueHauna Ne AAA.0217.00 ¢ 21.12.2017 r. no
OHHO CNPaBOYHbLIMWN CUCTEMaMMU. «BbeccpoyHo»

MomeLieHne ana xpaHeHns n NPoUNaKTUYEeCKOro
obcnyxumBaHna y4ebHoro o6opygoBaHns

Ayantopus Ne 448 ona xpaHe- | Komnnekt mebenu ans yy4eb- | Microsoft Windows 10 Microsoft Open License
HUA 1 nNpodmnakTnyeckoro ob6- | Horo npouecca — 6 LWT.
cnyxuBaHusa y4debHoro obopy- | Paboune ctaHuum: Intel Core | Microsoft Windows Professional 10 Russian
[oBaHuA i7- 8700 - 1 wr; Intel Core i3- | Upgrade Academic OPEN 1 License No Lev-
540 - 4 wr. el#47881748 oT 24.12.2010r.
http://eopen.microsoft.comMicrosoftVisualStudio
2010 Cy06nnLUEeH3MOHHBI 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 OueHouHble MaTepuanbl ANSA MPOMEXYTOYHOM aTTecTtauum obyyvarowmxcs no
AncumnnunHe

OueHou4Hble MaTepuansbl (OM) Ang AMCUMNVHBL BKNOYaloT B cebs:

- NepevyeHb KOMMETEHUUN C YKa3aHWeM UHONKATOPOB AOCTUXEHUS KOMMNETEeHUUIN, 3TanoB
nx popMmpoBaHus B npouecce ocBoeHns obpasoBaTenbHOM NPorpaMmbl;

- ONMCaHue LWKasn oLeHUBaHUS;

- TUNOBbIE KOHTPOSbHbIE 3a4aHUA UNN UHble MaTepuansbl, HeobxoauMble AN OLEHKK
3HaHUW, YMEHWUWN, HABbIKOB;

- MeToANYecKue matepuarnsl, onpegensaoLme npoueaypbl OLUEHUBaHUA 3HAHUA, YMEHWUN,
HaBbIKOB 1 (UNN) ONbiTa AEATENBHOCTM.

OM npepacTtaBnsioTCA OTAENbHBbIM KOMMMEKTOM W BXOAAT B cocTaB paboyen npo-
rpaMmmMbl AUCLUNIIUHBLI B BUAE NPUNOXKEHUS.

OueHouHble mMaTepuansl opmupytotca B cooteetctBum ¢ I BIYUT «[lMonoxenne o6
OLEHOYHbIX MaTepuanax».




NMPUNOXEHUE
K pabo4yen nporpamme

1. OpraHu3sauuMoHHO-MeToANYeCKNe AaHHble OUCLUUMNIIUHLI ONA 3a04HOW hopMbI
oby4yeHus

1.1 O6beMbl pa3nnyHbIX (popMm y4ebHON paboTbl U BUALI KOHTPONS B COOTBETCT-
BWMU C Y4€OHbLIM NNaHoOM
OOwan TpyaoeMKOCTb ANCUUMNINHBI COCTaBnseT _9  3ayeTHbIX eauHUL,

Buabl yuebHoOM paboThbl Bcero aka- PacnpeneneHue Tpygo-
AeMUYecKkux | eMKOCTU MO cemecTpam,
YacoB ak. u.
1 cemecTp 2 cemecTp

Obwasn TpygoeMKoCTb ANCLMMNITHDI 324 180 144
Koumakmuass paboma 8 m.4y. ayou- 50,9 26,5 24,4
MOpPHbIe 3aHAMUS:
Nekuyun 20 10 10
B TOM 4ucre B opme npaKkTu4eckom - - -
NOArOTOBKU
MpakTnyeckue 3aHsaTusa (M3) 24 12 12
B TOM 4ucre B opme npakTu4eckom - - -
NOArOTOBKU
KoHcynbTauum Tekyime 3 1,5 1,5
KoHcynbTauusa nepea 3k3amMeHoM 2 2 -
KoHcynbTauuMm Mo BbIMOMHEHUIO KOH- 1,6

y 0,8 0,8
TPONbLHON paboThl
Bugbl atTectaumm (3a4eT, 9K3amMeH) 0,3 0,2 0,1
CamocmosimenbHasi paboma: 262,4 146,7 115,7
MpopaboTka MaTepmnanos No Nekuunsam, 250,4 140,7 109,7
y4yebHuKam, y4ebHbIM nocobusm
[MogroToBKa K NpakTUYECKMM 3aHATUAM 12 6 6
KoHTponbHas pabota (2) 20 10 10
MoaroToBKa K 3K3aMeHy (KOHTPOJb) 10,7 6,8 3.9

(Ok3ameH) (3ayer)




OLIEHOYHBbIE MATEPUAITbI
AnAa NPOMEXYTOYHOU ATTECTALIUKN

no aucuunnnunHe

MATEMATUKA



1 NepeyeHb KOMNETEHUMUN C yKa3zaHUeM 3TanoB ux popmmpoBaHus

Ne | Kop ®dopmynnpoBka Ko v HaumeHoBaHMe HAMKaTopa JOCTUXKEHUSA
n/n | komne- KOMMNeTeHuun KOMMNeTeHUuun
TeHUUMn
21 OlnkK-2 CnocobeH ncnonsb3osaTthb | MO 1omk-2 — AeMOHCTPUPYET 3HAHMS OCHOB MaTeEMaTUKN, OU3NKH,

mMaTtemMmaTunyeckume,

CKue, (*)I/ISI/IKO-XMMI/I‘-IeCKl/Ie,
XuMmm4yeckme wMetToabl And

pelleHnss 3ajad

CUOHasbHOWN OesATenbHOCTH

q)m3|/|qe_ XUMUK, NPUMEHSET PU3NKO-MaTeEMaTMYECKUIA annapaT npu pe-
LeHnn 3agay NpodeccnoHanbHoON AeaTenbHOCTH

npogec-

Koa u HaumeHoBaHue UWHAUKaTOpa
AO0CTUXEeHUA KoMmnetTeHUnn

Pe3ynbTaTthl 06y4yeHus (nokasaTenu oLeHUBaHUA)

W01 0nk2 — NeMoHCTpupyeT 3HaHUSA
OCHOB MaTeMaTUuKn, OU3NKN, XUMUN,
NPUMEHSET PUINKO-MaTeEMaTUYEC-
KA annapart npu pelieHnmn 3agay
npodeccnoHanbHON OesaTenbHOCTH

3HaeT: OCHOBHbIE NOHATUS U METOALI MaTeEMaTUKN

YMeeT: ncnonb3oBaTb MaTtemMaTUYECKNE MOHATUA, MaTeMaTU4eckmne
MeToAbl And onncaHna pasiindHbIX npoueccoB

MaTemMmaTn4yecknx metoaoB

BnageeT: HaBblkaMy NCNONb30BaHUA MaTeMaTMYECKOro annapaTa u

2 MacnopT OLeHOYHbIX MaTepuanoB No AUCLUUNIINHE

Ne | Pasgenbl guc- MHaekc KoH- OueHouHble cpeacTBa TexHonorus/npouenypa oueHuBa-
n/n LMNANHBI Tponupyemomn HanMeHoBaHue NeNe 3aganHuin HUs (cnocob KOHTPOrS)
KOMnNeTeHLMn
(nn ee vacTtm)
1 OlMnK -2 Bornipocsl k s3k3ameHy 45-47 cobecefoBaHue
JluHenHas an- Tecmosble 3adaHusi 1-3 6naHoO4YHOE TECTMPOBAHMWE
rebpa HomawrHee 3adaHue 40 npoBepKa npenogaBaTenem
Kelic-3adaHue 32 npoBepKa npenogasartenem
2 OlnK -2 Bonpocsl k ak3ameHy 48-52 cobecefoBaHve
BektopHasi Tecmosble 3adaHusi 4-6 6naHoO4YHOE TECTMPOBAHMWE
anrebpa HomawrHee 3adaHue 41 npoBepka npenogaBaTenem
Kelic-3adaHue 33 npoBepka npenogasaTenem
3 A OrnkK -2 Bonpocsl k 9k3ameHy 53-60 cobecefoBaHve
Hanutne- Tecmosbie 3a0aHusi 7-9 OnaHOYHOE TECTMPOBaHNE
ckasi reomeT-
pusi ﬂoyaumee 3adaHue 42 npoBepka npenogasartenem
Ketic-3adaHue 34 npoBepkKa npenogaBaTenem
4 OnkK -2 Bonpocsl k ak3ameHy 61-87 cobecefoBaHve
Rndppepenum- Tecmosble 3a0aHusi 10-12 6rnaHo4YHOEe TecTUpoBaHue
anbHoe uc-
ancnenme KoHmponbHas paboma 29 npoBepka npenogasartenem
Kelic-3adaHue 35 npoBepka npenofasaTenem
5 | AnddepeHun- Bonpocesl k 3a4emy 88-97 cobecefoBaHue
anbHoe uc- OlK -2 Tecmosblie 3a0aHusi 13-15 6rnaHo4YHOEe TecTUpoBaHue
ynucneHune JomawHee 3adaHue 43 npoBepKa npenogaBaTernem
pyHKUMM He- Kelic-3adaHue 36 npoBepka npenogasartenem
CKOIbKMX ne-
PEMEHHbIX
6 WHTerpanbHoe Bonpocesl k 3a4emy 98-117 cobecefoBaHne
UCUMCHEHNe OnK -2 Tecmoebie 3adaHusi 16-19 6naHoYHOE TeCTUpPOBaHWE
dyHKLMM O~ KoHmpornbHas paboma 30 nposepka npenoaasarenem
HOM NepemeHr- HomawHee 3adaHue 44 npoBepka npenogasarenem
HOM Ketic-3adaHue 37 nposepka npenoaasarenem
7 Bonpocbl k 3a4emy 118, 119 cobecenoBaHune
_:?gi“[flemb' OrK -2 Tecmosble 3adaHusi 20, 21 BrnaHoYHOE TECTUPOBaHMWE
8 Bornipocesl k 3a4emy 120-137 cobecefoBaHue
gﬁﬁ(ﬁzppraiv-l- oMK -2 Tecmosblie 3a0aHusi 22-25 6naHo4YHOE TeCcTMpoBaHue
HeHus KoHmponbHas paboma 31 npoBepKa npenogasatenem
Kelic-3adaHue 38 npoBepka npenofasaTenem
9 Bonipocesl k 3a4emy 138-143 cobecegoBaHue
Psgbi oMK -2 Tecmossle 3adaHus 26-28 6naHo4HOe TecTUpoBaHue
Ketic-3adaHue 39 npoBepka npenogasartenem




3 OueHo4Hble MaTepuanbl onsA npome)KyTquoﬁ aTTecTauumun.

TunoBble KOHTPONbHbIE 3a4aHNA UITU UHble MaTepuanbl, Heobxoaumble ans
OLeHKU 3HaHUW, YMEHUN, HaBbIKOB U (UNK) onbiTa AEeATEeNIbHOCTHU,
XapakTepu3yrLlmx atanbl popMUpoOBaHUA KOMNETEHLUN B NpoLecce 0CBOEHUSA
obpa3soBaTenibHOM NporpaMmmbl

AtTecTtaumna obydarowieroca no AUCUUNIIMHE NPOBOAUTCA B (POPME BbIMNOMHEHUS A0-
MaLlHEero 3afaHnsa N peLlleHnsa KOHTPOSbHbIX 3agay U npegycMmaTpuBaeT BO3MOXHOCTb Mocre-
ayrouwero cobecegoBaHus (3ayeTa, ak3ameHa).

Kaxxgbin 6unet BkntovaeT B cebsi 1- 4 KOHTPONbHbBIX BONPOCOB (3aday), N3 HUX:

- 1-3 KOHTPONbHbLIX BONPOCOB Ha MPOBEPKY 3HAHWUN;

- 1-2 3a0ay4u Ha NPoOBEPKY YMEHUN N HABbLIKOB.

3.1 Tecmbi (mecmoesbie 3adaHusi)
3.1.1 LWugp u HaumeHo8aHUEe KOMIemeHyuu
Or1K-2 criocobeH ucrionb3ogamb Mamemamuyeckue, husudeckue, pu3suKo-xumudeckue, Xu-
Muyeckue MmemoOdbl Orisl peweHus 3aday rnpogheccuoHasibHolU dessmeribHocmu

Ne 3a- TecToBOE 3ajaHne C BapmaHTaMmmn OTBETOB U NpaBUJIbHbIMKN OTBETaMU
naHunsa
1 1 -3 0
Onpegenutens MaTpuubl 4=l 2 5 0 paBeH...
-1 1 4
OTtBer 44
2
OaHbl MmaTpuubl A= L2 , B= 438 . MaTtpuua A-B paBHa:
5 3-2
1) -3 -6 2) -3-6 3) 98 4)612
0 7 0 3 05 9 8
3 Mpwn pewweHun cuctemol X+2y=2, po npasuny Kpamepa:
Ix—4y=17
I 2 2
NA= , 1: LA, = ,
3 4 3 4 2 7
2) Ao 1 2 A 2 2 A = 1 2
347 4 3T
1 2 2 2 I 2
3) A - ) A 1: b 2 = 9
3 4 7 4 3 7
I 2 2 2 I 2
4) A= LA = A, = ,
3 4 3 4 3 7
4 CkansipHoe Npou3BeeHne BEeKTOPoB d U l; , ecrnug = {3;5;8} b= {_1;2;0} paBHO:
OtBet 7
5 [aHbl BEKTOPbI g = {2;5;7} np= {1;2;4}. KoopanHaTbl BEKTOPHOIro Npon3BeaeHnst




n=axb paBHbI:

1) (6; -1; -1) 2)(2;-4;5) 3)(6;2;1) 4) (3; 8; 6)
6 CwmeluaHHoe nponsseaeHne sektopos a = (1;—2; 0), b= (1; 0; 2), ¢ =(-2;4;0) pas-
HO:
OtBeT 0
7 YrnoBoit koachhuumeHT npsimoii 6x + 2y —5 = 0 paseH:
1) -6 2) -3 3)3 4)6
8 BbibpaTb ypaBHEHNE OKPY>KHOCTU, NPEACTABNEHHOW Ha PUCYHKE:
y =
R N\ R
2-t---of |
1 \\-\\ X
1) x*+y°=9; 2) (x—4) +(y-2)" =9
3) (x+4) +(y+2) =9 4) (x+4) - (y+2) =0.
9 YpaBHeHre NnockocTn, NpoxoasLuen Yyepes Touky Mg (2; 1; -1) n numetoen HopmarnbHbIN
BEKTOpP N ={1; -2; 3}, umeeT BUA:
1)2x+y+z+1=0 2) x-2y+3z+3=0
3)x-2y+3z+1=0 4)3x+y+z =0
10 ~ sin’x
lim
Mpegen 0 X paBeH:
OtBert 1
11 Ykaxkute npasunbHbI BapuaHT: «[lpegen OTHOLWEHUSA npupaLleHna yHKLUN K npupatle-
HWUIO aprymeHTa, Koraa npupalieHme aprymeHTa CTpPEMUTCS K HYI0, Ha3biBaeTCA ..... »
1) acumnTOTOM
2) HeonpegeneHHbIM NHTEerpasniom
3) npon3BoAHON OT AaHHOW (hYHKLUKN
4) onpefeneHHbIM UHTEerpanom
12 _ 2
Mpoussonras dyrkum ¥ = V4 =% pagua:
yr _ X , X
1)y’:x+\/4—x2 2) 4—x? 3)y N 4)y’:arcsin2x
13 | YactHas npousBoaHas pyHKUMM z = 5x°y — »° + 7 no nepemeHHom (y) npu x =1,y =0
paBHa:
OTtBeTt 5
14 2, 2

YacTtHas npomn3sogHas 8_2 (byHKU,I/IVI Z:y— paBHa:
'y X




2 2 2 1
-2 2ac 3 4,
X X X X

15 KoopanHaTbl To4ek BO3MOXKHOMO SKCTpeMyMa PYHKUMN z = y* + 2xy — 6y pasHbI:
1(3.00 2)(1,00m(0,1) 3)(1,1) 4)(1,0)

16 dx

HeonpeaeneHHbI nHTerpan 5x+3 paBeH

5 5x+3
+C ! Sarctg s +C
1) 5x+3 2 “pnfsx+3+c  3)SfSx+3+C  4)
5

17 L

OnpepgeneHHbIn nHTerpan _[cos(2x)dx paBeH

n/4
1) -1/2 2) 0 3) 1 4) 2

18 Mnowaab obnactn , orpaHUYEHHON NMuHMSMKM y =2x, y =x, x =1 paBHa

OtBeTt 0,5
19 O6bem Tena, NonyyYeHHbIN Npy BpaLleHn BoKpyr ocn OX durypbl, orpaHU4EHHOW nu-

HUAMU y= Jx, y =X paBeH

1) n/12 2) /8 3) n/7 4) n/6
20 PelueHusiMi ypaBHeHUst x° +2x+2 =0 sBRsioTCS:
1) z,=1%i 2)z,=-1+xi 3)z,=-1+i 4) z,, =241

21 PesynbTat npon3BeneHnst ByX KOMMNIEKCHbIX ynucen (2—i) u (2 +i) paBeH

OtBeTt 5
22 O6wwee pelueHne anddepeHumansHoro ypaBHeHns yy' = e* +1 umeet sug

1) 1> =2e"+2x+C 2)y’=e"+x+C 3)y°=2e"+x+C 4)y’=e" +2x+C
23 Obuee peluenne anddepeHLMansHoro ypasHenus " = —1/x° umeet sug

1) Cx+x+C, 2) C/x+C, 3) Cx+C,+Inx 4) Cx+ x>+ C,
24 O6uwee pelueHne anddepeHumansHoro ypasHenns v +2y" + y = 0 umeet sug,

1) Ce " +Cxe™ 2) Ce"+Ce™ 3) Ce"+Ce™ 4) Ce +C,

25 YacTHoe peLueHue y.,, TMHeNHOro HeOQHOPOAHOrO AN dEPEHLNANBHOTO YPaBHEHNS

y"+4y"+5y =sinx cneayet uckatb B BUAe

1) y,, = Ae**sinx 2) y,, = Asinx+ Bcosx
3) y,, =(Asinx+Bcosx)x  4) y,, =(Asinx+ Bcosx)e "

26 Cpenm npmBegeHHbIX pgoB cXxoaaTcs

0 Y

1
=n +2

2) Sl PP ) S n+2

n=1 \V N 2 + 2 n=1




27 Cpeawn npmBeaeHHbIX pAOOB PacxoaaTcs
0 ; n 0 ; n 0 _1 n 0 ; 3”
NIEY L eyt g yC) o>y
n=1 3 n=1 n +1 n=1 N n=1 n
28 PasnoxeHune dyHKkuun y = e B psg MaknopeHa nmeet Bug
2 3 2 3
X x x° X
1)_ I—X+E—§+... 2)1—)(5—5—54‘
2 3 3 4
c) ) PRI 4)1+x2+x—+x—+
2! 3! 2 3

3.2 KoHTponbHasa paboTa

3.21 Wudgp u HaumeHo8aHUe KOMNIemeHyuu
Or1K-2 cnocobeH ucrionb3o8ame MamemMamu4ecKkue, pusudyeckue, pusuko-xumudecKkue, Xu-
Mu4eckue MmemoObl Orisl peweHuUs 3aday rnpogeccuoHaribHouU dessimeribHocmu
NMpumepbl BONPOCOB:

Homep TekcT 3agaHus
3ajaHus
29 1. Hantn npousBoaHyo y'(x) ddyHKUuM y(x), 3afaHHON napaMeTpUYeckn ¢ NOMOLLIbIO
ypaBHEHWI:
x=1-25¢2
y= arcsin’ 5¢
HanTtn nponssogHble QyHKUWIA:
2. y=In* (3x2 +1) 3. y= XSy y= ;1;16)6 5. y=ctg’x-arccos(e")
30 BbluncnuTb HeonpeaeneHHble HTerpansl
dx e’
1. | —— 2. | —=dx 3. | x7"dx 4. | x* In xdx
x® +2x+21 dx
| ve [
(x+D(x—4)(x+5) (\/; +1)x
31 Hawntn obwiee pelieHne anddepeHumnanbHbIX ypaBHEHWUI
2
1. sin? xdy —3” cosxdx=0 2. y'z(%} +%
3 ! 1 _ 1 4 " _ ! t_ 5 " 2 ! _ 1
YA YE——— - Ay =Ygy Sy Hiy Fy=x+
X XCOS X

3.3 Kenc- sapgaHun
3.3.1 LWudgp u HaumeHo8aHUEe KOMNemeHyuu
Or1K-2 criocobeH ucrnonb308amb MameMamu4yeckue, ghusudeckue, husuKo-xumudeckue, Xumu-
yeckue memoOsl 0115 peuweHusi 3adady npogeccuoHasribHoU desmeribHoCmu

Homep TekcT 3agaHus
3agaHus




32

¥ 4 35
Pewwutk ypaBHeHue: | x> -2 —x 0|
/x 3 1 5

0 -3 0 0
_—1-45 x_—1+\/§

2 2

0.

OteeT: y=-1, x

33

HaHbl koopamHaTthel BepwunH nupamugel ABCD  A(5,-1,3), B(-1,5,3), C(3,5,-1),

D(-2,-7,-5). HanTtn BbicOTY nupamnapl, ncnons3ys dopmyny V :%SH .

OTBerT: 7\/5 )

34

z+1 -
=~ 1 NNOCKOCTU, NPOXOasaLLen Yepes

HanTtu Touky nepeceyeHnsa npssmon

Toukun A(0,-7,1), B(1,0,-7), C(3,-5,-4).

XY
2 1

Otget: (-2, -1, -3).

35

O6bEM npoayKuun u, Bbinyckaemon pabovmm B TedeHne paboyero aHs, Bblipaxa-

eTca PyHKUMEN u(t)=—%t3 +§t2 +100¢ +50, roe t — Bpems, 4; NPpUYEM 1<¢<8. Bbl-

YNCNUTb NPOUN3BOAUTENBHOCTbL Tpyaa. BblumcnuTb NpomM3BoguTeNbHOCTDL Tpyda ve-
pe3 1 4 nocne Ha4ana u 3a 1 4 0O okoH4YaHus paboyero gHsA. B kakoe Bpemsi npo-
N3BOAUNTENBHOCTL TPyAa MakcumarnbHa?

OtBeT:  NPOW3BOAMTENLHOCTL TPyaa u'(f) = —%tz +15¢+100.
NpoM3BOAUTENBHOCTbL TpyAa Yepe3 1 4 nocne Havana paboyero aHa u'(1)=112,5

NPOn3BOANTENBHOCTL TPpyAa 3a 1 4 A0 oKoHYaHusA paboyero aHa  u'(7) =82,5
Npoun3BOAUTENBHOCTb TPyAa MakcumarbHa npu ¢ =3 1 paBHa 122,5

36

O6Lwme nagepxkn NponsBoacTBa 3agaHbl PyHKUMEN
U =0,5x>+0,6xy+0,4y> —700x — 596y + 2000, rae X u y — COOTBETCTBEHHO KOmnunye-
cTBO ToBapoB A 1 B. Ckonbko eanHuy ToBapa A 1 B HyXHO npoun3BecTu, 4ToObl 13-

OEPXKKN HA UX U3roToBneHne 6binM MUHMManbHbIMU?
Oteet: x =460, y=400.

37

3
9—x
BbluMcnuTb uHTErpan I —dx.

3/2 X

OTBerT: \/g—ﬂ/3.

38

B ropoge ¢ HaceneHnem 4000 yenoBek pacnpocTpaHeHne anngemMmn nogYMHAETCs
ypaBHEHUIo %: 0,001y(4000— y), rae y — yicno 3abonesBLlUMX B MOMEHT BpeMeHH t.

Uepes kakoe Bpems 3aboneet 90 % HaceneHus, ecnv B HavanbHbI MOMEHT 6orne-
no 2 % HaceneHuna?
OtBet: 90 % HaceneHus 3aboneet Yepes 1,5 cyTok (36 Yacos).

39

C noMoLLblo pa3noXeHus NoAblHTerpanbHOM YHKUMM B PSiA BbIMUCTIUTL C TOYHO-




sinx

dx .

1
cTbio 0,001 uHTerpan J'
0 X

OtBeT: 0,9461

3.4. lomawHee 3agaHue
3.4.1 Wugp u HaumeHosaHue komnemeHuyuu OIFIK-2 criocobeH ucronib3ogams Mame-
Mamudeckue, husudecKkue, hu3UKO-XUMUYECKUE, XUMUYecKue MemoOb! 05 pelweHus 3a-
0ay npogheccuoHarnbHoU dessmeribHOCMu

Homep TekcT 3agaHus
3agaHus
40 2 34 1
0-12-2
3aganue 1. Boluncnutb onpegenutens 5 01 ol
-5 03 1
3apaHue 2. lNpounssecTn AeNcTBUS Hag maTpuuamm.
23-1 1-20 0-31
24B-C,TREe A=|32 1|, B=|4-33|, C=[4 02].
120 1 21 3-12
3agaHue 3. PelwnTb cUCTEMY NUHENHBIX YPaBHEHUN
1) c nomowbio Nnpasuna Kpamepa, 2) cpeactsaMmy MaTPUYHOIO UCHUCIIEHUS.
x+y-3z=-1
2x +y -2z =1
xX+y+ z=3
41 1. JaHbl KoopanHaTbl BepwunH nupamuabl ABCD
A(5,-1,3), B(-1,5,3), C(3,5,-1), D(-2,-7,-5). HanTu: 1) yron mexay pebpamu AB n AC;
2) nnowaab rpaHn ABC; 3)o6bem nupamuapl.
2. DaHbl BekTopa =4 p- G u b= p+2§.WssectHo |p|=3, |g|=3, £(p.G) = 150°.
Hatu: 1) a@-b |, 2) | axb |.
42 1. JaHbl KoopanHaThl BepLInH TpeyronsHuka ABC
A(3,6), B(11,10), C(9,6). Hantu: 1) ypaBHeHne meamansl AD n ee gnvHy; 2) ypas-
HeHue BbicOoTbl AE 1 ee anuHy:  3) yron mexagy meamaHon u BbicoTon. Caenatb
yepTex.
2. laHbl koopauHaThl BepwnH nupamuabl ABCD
A(5,-1,3), B(-1,5,3), C(3,5,-1), A(-2,-7,-5). Hantu: 1) ypaBHeHue rpaun ABC; 2)
yron mexay pebpom AD u rpaHbio ABC; 3) ypaBHeHME BbICOTbI, OMNYyLLEHHON U3
Toukn D Ha rpaHb ABC; 4) TouKy nepeceveHns BbiCOTbI C rpaHblo U ANUHY BbICOTHI.
3. Hanucatb kaHOHWYeCcKoe ypaBHEHUE annunca, ecrnv OH NPOXOAUT Yepes TOUKK
M(2; 3) n N(4; 0). HanTtu ero akcueHTpucuteT. CoenaTb YepTex.
43 1. Hantn yacTHble Npon3BogHbIe BTOPOro nopsaka pyHkumn z = f(x, y).

_X7)
xX+y
2. BbluncnnTb rpaameHT nonst z =x" —2xy+3y—1 B Touke M (1;2).

3. Haiitn nponsBoaHyto pyHkumm z =x* —3x’y +3xy° +1 B Touke M (1;1)B Hanpae-




neHun MM, ,rpe M(L1), M,(2;3).
4. Hantu akctpemym yHKUMKU z =x° +0.5xy +0.5y> + 2x+4y +2.
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1 . Belumcnutbe nnowaab ourypbl, orpaHUY4eHHON NTIMHUAMMU:
a)y=2\/;, y=\/;,x=4. b) x=>5cost, y=4sint.
2. BblumMcnuTb ONNHY Oyry KPUBOW:

a) y* =x’ ot To4ku A(0,0) oo Touku B(4,8) b) » =cose.
3.Bbluncnutb 06bem Tena, nony4eHHoro BpalieHmem urypel,
OrpaHUYeHHON NUHMSAMK y = 2x — x>, y =0, BOKpyr ocn OX .

4. BbluMcnnTb HECOOCTBEHHBIN MHTErpan UM gokasatb ero pacxogMmMocCTb:

Tlnx
'!‘de

3.5 CobecenoBaHue

Bonpochbl onsa ak3ameHa, 3a4yeta

3.5.1 Wugpp u HaumeHoeaHue komnemeHyuu OFIK-2 criocobeH ucrionlb3o8ame Mamema-
mu4eckue, usudeckue, pu3UKO-XUMUYECKUEe, XUMUYecKue memooOb! Ons1 peweHusi 3aday
rpogbeccuoHasibHol dessmeribHocmu

Homep TekcT BOnpoca
Bonpoca
1 cemecTp

45 Onpegenurtenu 2-ro n 3-ro nopagkos. CBOMCTBa onpenenurenen.

46 MaTtpuubl. dencteusa Hag maTpuuamu. ObpaTHas maTpuua.

47 PeweHne cuctembl 3-x NUHEWHbIX anrebpanvyecknx ypaBHEHWA MO npaBuny
Kpamepa n maTpnyHbiM METOA0M.

48 BekTopsbl. JlnHenHble onepauun Hag Bektopamu. CBONCTBA NMMHENHBIX Onepaunin.

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

50 CkanspHoe npounsseaeHne BektopoB. CBoncTBa. BbluncneHue.

51 BekTopHOe npoussegeHune aByx BekTopoB. CBoncTBa. Bbluncnexue.

52 CmellaHHOe nNpou3BeaeHne Tpex BEKTOpOoB. Bbluncnexme.

53 MpocTenwmre 3agavm aHanNnMTUYECKON reOMETPUN Ha MNOCKOCTU. YpaBHEHNE NUHUM
Ha NIOCKOCTU. YpaBHEHNSA NMPAMOW Ha NIIOCKOCTH.

54 Yron wmexgy npsMbiIMM  Ha  MAOCKOCTW. YcnoBue napannenbHoCTM M
nepneHaukynapHocTu. PacctoaHne TO4YKkM 00 NPpsSMOWN.

55 annunc.

56 MNnepbona.

o7 Mapabona.

58 YpaBHeHns nnockocTtn. BaaMmHoe pacnonoxeHune OByx nriockocten. PaccTosHue
TOYKM OO MJIOCKOCTW.

59 YpaBHeHNs nNpsiMOM B MpOCTpaHCTBe. B3avmHoe pacrnonoxeHue ABYX MPsiMbIX B
NPOCTPaHCTBE.

60 B3anmHoe pacnonoxeHme NpsMon 1 NSIOCKOCTMU.

61 dyHkuma. Cnocobbl 3aganna. CnoxHas QyHKUMS.

62 Mpeaen pyHKkumn. OQHOCTOPOHHWE Npeaensbl.

63 Mpeaen YHKUMM NPU X—>00, X —> + o0, X —> - 0. Teopemsbl 0 Npeaenax.

64 1-11 3amevartenbHbI Npeaen.

65 2- 3aMevaTtenbHbI Npeaen.




66

BeckoHe4yHO manble N 6eCKOHEYHO Bornblune PYHKLMN.

67 CpaBHeHne 6eCKOHEYHO ManbiX.

68 HenpepbIiBHOCTb YHKLMMW.

69 Touyku paspbiBa pyHKUMK. KycOYHO-HeNnpepbIBHbIE PYHKLMN.

70 [MpounsBogHas pyHKuMN. 'eomeTprndeckui cmblcn. Jlesas n npasasi NpON3BOAHbLIE.

71 CBsa3b AndepeHUMpyeMOCTH 1 HENPEPBLIBHOCTU (DYHKLMW.

72 OndpepeHuman yHKLmN.

73 OcHoBHble NpaBuna anpdepeHUMpoBaHUS.

74 [MpomnssogHble pyHKUMN y =C, y =sin X, y =cos X, Yy =tg x, y = ctg X, y =loga X.

75 O6paTtHas dyHkums. NponssogHas obpaTHOM PyHKLUUN.

76 MpousBogHble pyHKUMIA y = @%, y = arcsinx, y =arccosx, y = arctgx, y = arcctgx.

7 MpounsBogHas cnoxHon yHKumu. Jlorapudpmuyeckaa npomnssogHasd. [pomnssogHasa
dyHkuun y = x* (ae R).

78 lNponssogHble U anddepeHunansl BbICLUMX MOPSOKOB.

79 lMpounsBogHas yHKUMW, 3a0aHHOW NapamMeTpUYeckn U HESIBHO.

80 Teopembl Ponns v Jlarpanxa.

81 Teopembl Ponns n Kown.

82 0 o0
HeonpepeneHHoctn  BuAaa " n = MpaBuno Jlonutanga. PackpbiTne
HeonpeaeneHHocTel Buaa 0-00, o - oo, 0°, o, 17,

83 MuorouneH Tennopa. Teopema Teunnopa.

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

85 IMpn3HaK MOHOTOHHOCTU OYHKLMIA. DKCTpeMyMbl OyHKUMK. Heobxogmmoe u gocta-
TOYHOE YCIOBUS IKCTPEMYMA.

86 MHTepBanb! BbINyKNOCTM (BOrHYTOCTU) pyHKLMK. Touka nepernda. Heobxoanmoe un
A0CTaTOYHOE YCIOBUA TOYKN nepernba.

87 AcumMmnToThl rpaduka pyHkuun. Cxema nccnegoBaHus QYHKUNN.

2 cemecTp

88 DYHKLMA HECKONBbKNX NepeMEHHbIX. [[eomeTpunyeckoe nobpaxeHme yHKLUNN OBYX
nepemMeHHbIX. JIMHMM 1 NOBEPXHOCTU YPOBHSI.

89 [Mpegen n HenpepbIBHOCTb OYHKUMN ABYX NEPEMEHHbIX.

90 YacTHoe 1 nosiHoe npupaweHne PyHKumK. YactHble NpousBOaHbIE (PYHKUNN OBYX
nepemeHHbIX. [paBuo BbIMUCIEHNS NPOU3BOAHbIX.

91 OnddepeHumpyemoctb yHKUMN OBYX NEPEMEHHbIX.

92 OndpepeHuman pyHKUMM ABYX NEPEMEHHbIX.

93 lMpounsBogHas cnoxHon yHKUMKU. WHBapuaHTHOCTbL popMbl AuddepeHumnana
QYHKUMN OBYX NEPEMEHHBbIX.

94 YacTHble npousBogHble W audpdpepeHumansl  BbICWUMX NOPAOKOB  PYHKLMU
HECKONbKMUX NEPEMEHHbIX.

95 OKCTpemMyM (pyHKUMM OBYX NepeMeHHbIX. HeobxogmMmoe ycrnoBme akcTpemyma..

96 lMpoun3BogHas No HanpaeeHWUIO.

97 'pagueHT pyHKuMn. CBOMCTBA rpagueHTa

98 [MepBoo6pasHasa pyHKUMKM. HeonpeaeneHHbIn nHTerparn.

99 CsowcTBa HeonpeaeneHHoro nHterpana. Tabnuua nHterpanos. [NpaBuna nHTer-
pypoBaHus.

100 MeTon 3amMeHbl NEPEMEHHOM U MHTErPUPOBaAHWE MO YacTaM B HeonpenerneHHOM
NHTErpane.

101 MHTerpupoBaHue BbipaXKeHu, cogepkallmnx KBagpaTHbI TPEXUNEH.

102 MHTerpnpoBaHue paumoHanbHbIX QYHKLNNA.

103 PasnoxeHune gpobu Ha npocTtenwme. MHTerpupoBaHne nppaunoHanbHbIX BblpaXe-




HUI.

104 WHTerpupoBaHne TPUroHOMETPUYECKUX BbIPaXKEHUMN.

105 OnpepgeneHve onpefeneHHoro MHTerpana.

106 Heobxogumoe n JOCTaTOYHOE YCMOBME WHTErpupyemocTn qyHKUMn. NHTerpmupo-
BaHME HenpepbIBHbIX U HEKOTOPbIX paspbIBHbIX (PYHKLUMNA.

107 CBowcTBa onpeaeneHHoro nHrerpana.

108 OueHkn nHTerpanoB. Teopema 0 CpeaHEM.

109 MHTerpan ¢ nepemMeHHbIM BEpXHUM npegenom. Popmyna HetoToHa-JlenbHuua.

110 3ameHa nepeMeHHon B onpegeneHHoM uHTerpane. MiHterpmpoBaHne no 4actam B
onpegeneHHoOM UHTerpane.

111 BbluncneHne nnowaam ninockon ourypel.

112 Mnowaab KPMBONMHENHOTO CEKTOPA.

113 Ob6bem Tena BpalleHus.

114 [nvHa gyrv nnockom KpUBOWA.

115 PaboTta nepemMeHHOn cunbl.

116 HecobCTBEHHbIN MHTErpan NepBoro poaa

117 HecoOCTBEHHbIN MHTErpan BTOPOro poaa.

118 DopMbl KOMMMEKCHOIO Y1cna.

119 [lenctBus Hag KOMMNMEKCHbIMU YMUCNAaMMU.

120 MoHatne guddepeHumnanbHoro ypasHeHna. OuddepeHunanbHoe ypaBHeEHNE
nepsoro nopsigka. 3agada Koww.

121 Obuwee 1 YyacTHoe pelleHns anddepeHUnanbHOe ypaBHEHMS NEPBOro nopsaka.

122 OndpepeHumnansHoe ypaBHEHNE C pa3fensownuMmMCca NepeMEHHbIMMU.

123 OpHopoAHOE ypaBHEHME.

124 JivHenHoe auddepeHumnanbHOe ypaBHEHWE NepBOro nopsigka. YpasHeHune bep-
Hynnu. Metog bepHynnu.

125 OunddepeHumnansHoe ypaBHeHE B NONHbIX AnddepeHumanax.

126 OuddepeHumnanbHble ypaBHEHUS BTOPOro nopsaka (onpegenexue, 3agada Koww,
obLee 1 YacTHOe peLleHus).

127 OndpepeHumanbHble ypaBHEHUS BbICLLUNX MOPALKOB.

128 OnddepeHumanbHble ypaBHEHMS BTOPOro nopsiaka, gonyckarowme noHmxKeHne no-
psagka.

129 JlnHelnHble anddepeHumanbHble YpaBHEHUS BTOporo nopsigka. CTpykTtypa pelue-
HUA  JIMHEMHbIX OOHOPOAHbLIX AuddepeHUnarnbHbIX YpaBHEHUN BTOPOro nopsiaka.
JINHEeNHO 3aBUCUMbIE U HE3aBUCUMbIE PYHKLINN.

130 Onpegenutens BpoHckoro. CTpykTypa o6Lero peweHms fNUHENHbIX OOHOPOLHbIX
andpepeHumnanbHbIX ypaBHEHU BTOPOro nopsiaka.

131 HaxoxageHue obLiero peleHns No N3BeCTHOMY O4HOMY YaCTHOMY PELUEHMIO..

132 CTpykTypa oOLIEro peleHus  JNUHENHbIX HEeOAHOPOAHbIX AuddepeHumanbHbIX
ypaBHEHUN BTOPOro nopsigka.

133 MeToa Bapraumm nNpon3BOsbHbIX NOCTOSIHHbIX.

134 JInHenHble ogHopoaHble AuddepeHunarnbHble ypaBHEHUS BTOPOro rnopsiaka ¢ rno-
CTOSIHHbIMW KO3(hdUUMeHTaMM.

135 JInHenHble HeooHOpoaHble AuddepeHUnarnbHble ypaBHEHUA BTOPOro nopsgka ¢
NOCTOAHHbLIMW KO dUUMEeHTamMmn. HaxoxgeHne YacTHOro peLleHus.

136 Cuctembl 00bIKHOBEHHbIX AnddepeHLmanbHbliX ypaBHeHnn. 3agada Kowun. Obuwee
N YaCTHOE peLUeHns.

137 PewweHune cncrtembl 06bIKHOBEHHBIX AnddepeHUmnanbHbIX YpaBHEHNUN

138 Uucnosble pagbl. Heobxognmoe ycnosmne cxoanmocTtu. [locTaTouHble NpU3Haku
CXOL4MMOCTW YUCIIOBOro psiga.

139 3Hakouvepeayrowmecs pagel. Teopema JlenbHmua. A6contoTHas U yCnoBHasi Cxo-




ONMOCTb.

140 CrteneHHble pagbl. Teopema Abenda. MHTepBan n pagnyc CXogMuMoCTU CTENEHHOTO
psaa.

141 PasnoxeHue yHKUMI B cTeneHHble pagbl. Paa Tennopa n MaknopeHa.

142 PaanoxeHuve B psaa MaknopeHa yHKUMAy =e*, y=sin X, y=cosX, y=shx,y=
ch x, y=arctg X .

143 MpunoxeHne psaaoB B NPUONMKEHHbIX BbIYUCIEHNSX.

4. MeTogmnyeckue maTtepuansl,
onpepgensirowue npoueaypbl OleHNBaHUA 3HAaHUW, YMEHUN, HaBbIKOB
1 (Mnu) onbiTa AeATENbHOCTH,
XapakTepu3yrLwmx 3Tanbl popMUpoOBaHUA KOMNETEHLUN

lMpouenypbl oueHMBaHUS B XOo4e U3yYeHUs OUCLUMNIUHBLI 3HAHWUA, YMEHUW U HaBbIKOB,
XapakTepuayoLmx atanbl popMMpoBaHMs KOMNETEHLUUI, PErNamMeHTUPYIOTCA NONOXEHUSIMUN:

- M BI'YUT 2.4.03 lNonoxeHne 0 KypCOBbIX 3K3aMeHax 1 3aveTax;

- M Bryut 4.1.02 lMonoxeHne 0 pENTUHIOBOW OLIEHKE TEKYLLIEN YCNEBAEMOCTH

TecToBble 3agaHUs

KpuTepum n wkanbl OLEHKN:
- OLleHKa «OTNNYHOY» BbICTaBNAETCS CTYAEHTY, ecnu ctygeHT oteBeTun Ha 85 -100 % Bonpocos;
- OLlEeHKa «XOopoLloy», ecnn ctyaeHT oteeTun Ha 70 - 84,99 % Bonpocos ;
- OLEHKa «yO0BMETBOPUTENBHOY», €CNK CTYAEHT oTBeTun Ha 50 - 69,99 % BONpoCOoB;
- OLEeHKa «HeyaoBNeTBOPUTENbLHO», ecnn cTyaeHT oTBeTun Ha 0 - 49,99 % Bonpocos..

AyanTopHasi KOHTponbHasi paboTa

KpuTepum n LwKanbl OLLEHKN:

- OLEHKa «OTNIMYHO» BbICTABMNSAETCA CTYAEHTY, €Cnu CTYAEHT Bbibpan BEpHYO MeTOOUKY
peLleHuns 3agayum, NpMBen BEPHbIA pacyeT;

- OLEHKa «XOpOLLO» BbICTABNAETCA CTYAEHTY, €Cnn CTyAeHT Bblbpan BEPHY0 MeToauKY
pelleHns 3agayv, NpUMBEN BEPHbIN pacyeT, MMEKTCA 3aMeyvaHus Mo ohopMMNeHUo 3agaHus,
ponycTtun He 6onee 1 owmnbky;

- OUEeHKa «y[OBIETBOPUTENbHO» BbICTABNSAETCA CTYAEHTY, ecnu CTydeHT Bbibpan Bep-
HYI0 METOAMKY peLLeHNs 3aga4vn, A0NyCTUn 2 OWNBKN B BbIYUCNEHUSIX;

- OLEHKa «HeyaoBMeTBOPUTENbHOY» BbICTABMSETCA CTYAEHTY, eCcrnn CTyaeHT BblOpan He-
BEPHYI0 METOAMKY pelleHns 3agadun, gonyctun 6onee 2 owmboK B BbIMUCIEHUSIX .

[lomaluHee 3apaHue

KpuTepumn u Wwkanbl OLEHKN:

- OLEHKa «OTNIMYHO» BbICTABMSAETCA CTYAEHTY, eCnn CTyAEeHT BbiOpan BEpHYO MeToauKy
pelleHns 3agayum, NpMBen BEPHbIA pacyeT;

- OLEHKa «XOpOLLO» BbICTABNAETCHA CTYAEHTY, €CNM CTyAeHT BblOpan BEPHYD MeToauKy
pelueHns 3agayun, NpyBesST BEPHbIN pacyeT, MMEKTCA 3aMeyaHus No TEKCTY U 0POPMIEHMIO 3a-
AaHus, gonyctun He 6onee 1 owmnbKK;

- OLleHKa «yO0BNEeTBOPUTENBbHO" BbICTABNASETCS CTYAEHTY, €CNn CTYAEHT Bbibpan BepHYHO
METOAMKY peLleHns 3agayn, NpoBeaeH BEPHbI pacyeT, NpeacTaBui peLleHne 3agad, UMerTes
3HaYUTENbHbIE 3aMeYaHnst Mo TEKCTY U 0POPMIEHUIO 3a4aHuns, 4ONyCTUN He 6onee 2 ownbok;



- OLleHKa «HeydoBNeTBOPUTENBHOY BbICTABMNSAETCSA CTYAEHTY, eCnu CTyAeHT Bbibpan He-
BEPHYIO METOAUKY peLleHns 3adayn, NpoOBeAEH HEBEPHbIN pacyeT, UMEKTCHA 3HaYMTENbHbIE
3aMeyaHus no TekcTy n ocpopmneHunto paboTel, gonyctun 6onee 2 owWnBOK.

OK3ameH (3a4eT)

KpuTepum n Wwkanbl OLEHKHN:
- OLEHKa «OmMJ/uUYHO» BbICTaBMNSETCHA CTYLAEHTY, NPOSBUBLLUEMY BCECTOPOHHME U rnybokme 3Ha-
HWSA NPOrpamMMHOro Matepuana u AONONHUTENBHON NuTepaTypbl, OOHapPYXUBLLEMY TBOPYECKNE
CNOCOBHOCTN B NOHMMAaHUN, U3NOXEHUN U NPaKTUYECKOM MCMNONb30BaHUM Matepuana u cnpa-
BUBLLEMYCS C KeNC-3aaHneM;
- OLEHKa «XOpOowWo» BbICTABNSAETCA CTYAEHTY, NPOSIBMBLUEMY MOSHOE 3HaHWE MPOrpamMMHOro
mMaTepuana, OCBOMBLUEMY OCHOBHYK PEKOMEHAOBAHHYK nuTepaTtypy, OOHapyXuBLleMmy CTa-
OVNbHBIN XapakTep 3HaHWA U YMEHUA U CNOCOBHOMY K MX CaMOCTOSTENbHOMY MPUMEHEHUIO U
OBGHOBNEHNIO B XO04e nocreaylowero obyvyeHms n npakTU4ecKon LeATerbHOCTU U YaCTUYHO
crnpaBuMBLLEMYCS C KENC-3afaHNEM;
- OLEeHKa «ydoesiemeopumersibHO» BbICTaBMSAETCA CTYOEHTY, NPOSBUBLLUEMY 3HAHUS OCHOBHOIO
nporpaMmmHoOro matepuana B obbeme, HeobxogMMoM ANns nocnefyowero odbyvyeHna n npea-
CTOSILLIEN NPAaKTUYECKON AeATeNIbHOCTU, 3HaKOMOMY C OCHOBHOM peKOMeHOOBaHHOW nutepaTy-
pon, AONyCTUBLLUEMY HETOYHOCTU B OTBETE Ha 3K3ameHe, HO obnajarowemy HeobxoanmbiMu
3HaHUSIMU U YMEHUSMW NS UX YCTPaAHEHUS NPU KOPPEKTUPOBKE CO CTOPOHbI 3K3amMeHaTopa;
- OLEHKa «3a4YmeHO» CTaBUTCS Ha 3a4é€Te CTygeHTaM No BbllleyKa3aHHbIM KpUTepUsiM NS oue-
HOK «OTIIMYHO», «XOPOLLUOY», «YAOBNETBOPUTENBHON;
- OLEHKN «Heydo8riemeopumesisHo» N «He 3a4meHO» CTaBATCSA CTyAEeHTy, OobHapyxmsLueMy
cyulecTBeHHble npobenbl B 3HAHWM OCHOBHOrO MNPOrpamMHOro Martepuana, AOonyCTUBLUEMY
NPUHUUNUanbHble OWWOKM NpU NPUMEHEHUN TEOPETUYECKUX 3HAHWN, KOTOpble He MO3BONSHT
eMy NpPoaomKNTb OBy4eHre NN NPUCTYNUTb K NPaKTUYECKON AeAaTenbHoCTM 6e3 AononHUTENb-
HOW NOAroTOBKW NO AaHHOW AUCLIUMIUHE.

Mo uToram wu3yyeHust OUCLMNNIMHBI 3a CEMECTP BbICTABMSETCA CpefHEeB3BeLUeHHas
OLleHKa C Y4eTOM PENTUHIOBOW CUCTEMbI OLleHUBAHUS.



5. OnucaHue nokasarenewn U KpUTepmeBs OLleHMBAHUSA KOMMNETEHUUI Ha pa3fnMyHbIX 3Tanax ux opMmMpoBaHUsi, ONUCaHUe LKan

OUEeHUBaAHUA ONsA Kaxaoro pe3yrbTaTta oqueva no .CI,VICLI,VIHHVIHe/npaKTVIKe

PesynbTtatbl 06y4yeHus no MpeomeT oueHkn [MokasaTtenb KpuTtepun oueHnBaHus LUlkana oueHnBaHus
aTanam popmmnpoBaHus (MpoOAYKT nnn Npo- | oLeHMBaHNA chopmMMpOBaHHOCTN KOMMETEHLNN AKaneMqugKaﬂ Yposerb
‘7 OLICHKa HJIK OaJIJIbI OCBOCHHUA

KOMneTeHunn uecc) ROMITCTCHIIHY

Wugpp u HaumeHosaHue komnemeHyuu OlK-2 cnocobeH ncnonb3oBaTe MatemaTnyeckne, pusndeckme, PUNKo-XMMmn4eckme, XuMmmn4eckme
MeToAbl AN peleHuns 3agay npodeCccMoHanbHOM AesTENbHOCTY

3HATDb: oCHOBHbIE NOHATUA U Ok3ameH 3HaHue nporpamMmmHo- | npo6enbl B 3HaHUW OCHOBHOTO NpPorpaMMHoro ma- | 2 He ocBoeHa
MeTobl MaTeMaTUKN ro matepuana, cra- Tepuana, npyHUMnuarnbHble OLWNOKM Npu Npume- (He{JOCTaTOH-
BunbHbIN xapakTep HEHUN TEOPETUYECKUX 3HAHWI HbliA)
SHAHAM U yMEHUI 1 3HaHWS1 OCHOBHOTO MPOrPaMMHOrO MaTepuarna B 3 OcBoeHa (6a-
CMIOCOBHOCTb K UX Ca- | 5 o1 HeobxoaMMOoM ans nocneaytoLlero oby- 30BbIif)
MOCTOSITENTbHOMY ’ . y
NPUMEHeHNIo 1 06- YeHus 1 NpeacTodwen NpakTuyeckon JeaTeribHO-
HOBMNEHUIO B X0ae 217
nocneaywouiero 06y- 5 4-5 OcBoeHa (no-
YeHUs 1 NPaKTUYECKOW BbILLEHHBIN)
neaTensHoCTH, cae-
naHHoe KeWic-3aaHvne
TecToBble 3agaHNs MpasunbHeit otBeT Ha | O - 49,99 % npaBuUIbHbIX OTBETOB He 3auTteHo He ocBoeHa
npeacTaBneHHble BO- (HegocTaTOu-
npochbl HbIN)
50 - 100 % npaBuUIbHbIX OTBETOB 3ayTeHo OceoeHa (6a-
30Bbli1, NOBbI-
LLEHHbIN)
YMETb: ncnonb3oBartbL marte- JomaluHee 3afaHue MeToauka peLueHust HeBepHasi MeToarKa peLleHunst 3aAaqu, NpoBeaeH He- 2 He ocBoeHa
MaTUUYECKME NMOHATUSI, MaTeMa- npeacTaBneHHbIX 3a- BEPHbI pacyeT, MMeloTcs 3HaUUTENbHbIE 3aMedaHus (HegocTaTOu-
TUYECKME MeTOab! ANs Onuca- [ad, BepHble pacyeTbl | MO TEKCTY M odopmMieHmio paboThbl, gonyweHo Gonee 2 HbIiA)
HWS PasfuyHbIX NPOLLECCOoB oLm6oK.
BepHasi METOAMKA peLLeHust 3aaauu, NpeacTaBreHo 3 OcBoeHa (6a-
peLleHve 3a4ay, MMeloTCs 3aMeYaHuns Mo TEKCTY U 30BbIi1)
ochopMIIeHUIo 3agaHus, JonyLleHo He 6onee 2 oWnbok
CTyOEHT Bblbpan BepHyl0 METOAUKY peLLeHUst 3aaauu, 4 OcBoeHa (no-
npuBen BEPHbIVA pacyeT, MMEKTCS 3aMeyvaHusi Mo TEKCTY BbILLUEHHbIN)
1 ochopMneHuno 3agaHus, gonyleHo He 6onee 1 ownoG-
Kn
CTYOEHT Bblbpan BepHy0 MeTOAUKY peLleHust 3aaauu, 5

npuBen BEPHBIA pacyeT




BNAOETb: HaBblkamu ucnonb- | KoHTponbHas pabota MeToauka peLueHust HeBepHasi MeToarKa peLleHunst 3aAaqu, NpoBeaeH He- 2 He ocBoeHa
30BaHUS MaTeMaTUyYecKoro an- npeacTaBneHHbIX 3a- BEPHbIN pacyeT, UMEeKTCs 3HAUNTENbHbIE 3aMeYaHus (HegocTaTOu-
naparta v MaTeMaTU4ecknx Me- [ad, BepHble pacyeTbl | MO TEKCTY M ohopmMieHmto paboThbl, gonyweHo Gonee 2 HbIIA)
TOA0B oLMBOK
BepHasi METOAMKA peLLeHUst 3a4a4u, NpeacTaBeHo 3 OcBoeHa (6a-
peLueHve 3a4ay, UMEelTCs 3aMeyaHus Mo TEKCTY U 30BbIi)
ochopMneHuno 3agaHusi, gonyuleHo He bonee 2 ownbok
CTYOEHT Bblbpan BepHy0 METOAUKY peLLeHust 3aaa4uu, 4 OcBoeHa (no-
npuBen BePHbIV pacyeT, MMeloTCs 3aMeYyaHus Mo TeKCTY BbILLUEHHbIN)
1 ocpopMneHunto 3agaHus, AonyLleHo He 6ornee 1 ownb-
Kn
CTyOEHT Bblbpan BepHyl0 METOAUKY peLLEeHUst 3aaa4uu, 5
npuBen BEpHbIV pacyeT
Kelic-3agaHus MeToauka peLueHust HeBepHasi MeToaMKa peLleHust 3a4aqu, NpoBeaeH He- 2 He ocBoeHa
npeacTaBneHHbIX 3a- BEpHbI pacyeT, MMetoTCcs 3HaUUTENbHbIE 3aMedaHus (HegocTaTOu-
[ad, BepHble pacyeTbl | MO TEKCTY M odpopmMieHmio paboThbl, gonyweHo Gonee 2 HbIiA)
oLmnb0oK
BepHasi METOAMKA peLLeHUst 3a4a4u, NpeacTaBeHo 3 OcBoeHa (6a-
peLueHve 3a4ay, UMEelTCs 3aMeyaHus Mo TEKCTY U 30BbIi)
ochopMneHuno 3agaHusi, gonyuleHo He bonee 2 ownbok
CTYOEHT Bblbpan BepHy0 MeTOAUKY peLleHust 3aaauu, 4 OcBoeHa (no-
npuBen BePHbIN pacyeT, MMeloTCs 3aMeYyaHusi Mo TeKCTY BbILLUEHHbIN)
1 ocpopMneHmnto 3agaHus, AonyLleHo He 6ornee 1 ownb-
Kn
CTyOEHT Bblbpan BepHyl0 METOAUKY peLLeHUst 3aaa4uu, 5
npuBen BEPHbIV pacyeT
3HATb: oCHOBHbLIE NOHATUSA 1 3auer 3HaHWe NporpamMmmHo- | Npobernbl B 3HAaHWUM OCHOBHOIO NMPOrpaMMHOro MaTte- He 3auteHo
MeTonbl MaTEMAaTUKU ro matepuana, cta- pvana, npuHuMnuasbHble oWMUGKX Npy NpUMEHeHUN
GUIbHBIN XapakTep TEOPETUYECKUX 3HAHUI
3HaHWUA U YMEHUI 1 3HaHWs OCHOBHOIO NPOrpamMMHOro MaTepuana B oobe- 3auTeHo OcBoeHa (no-
CNOCOBHOCTL K UX Ca- | Me, HeOBXOAUMOM A5 MOCMEAYOLLIEro 0ByYeHNs 1 BbILLUEHHbIN)
MOCTOSITENBbHOMY npeacTosiLLen NPpakTUYECKON AesATENbHOCTU
NPUMEHEHUNI0 1 06-
HOBMEHWIO B X04€e
nocrneaytowero oby-
YeHUs1 1 NpaKTUYecKo
neaTensHocTuH, cae-
naHHoe Kelic-3afaHne
TecToBble 3agaHns MpaBuneHebId otBeT Ha | 0 - 49,99 % npaBunbHbIX OTBETOB He 3auTeHo He ocBoeHa
npeacTaBneHHbIE BO- (HegocTaTou-
npochbl HbII)
50 - 100 % npaBurbHbIX OTBETOB 3auTeHo OcsoeHa (ro-

BblLLUEHHbIN)




YMETb: ucnonb3oBartb maTe-
MaTUYeCcKMe NMoHATUS, MaTema-
TUYEeckMe MeToabl Ans onunca-
HUS PasfIMYHbIX MPOLLECCOoB

[omaluHee 3agaHve

MeToguka pelweHna
npencTtaBrieHHbIX 3a-
Aad, BepHble pacyeThl

HeBepHasi MeToarKa peLleHunst 3aAaqu, NpoBeaeH He-
BEPHbIN pacyeT, MMelTCs 3HaUYUTENbHbIE 3aMeYvaHus
no TEKCTY U odpopmIeHnto paboThbl, gonyweHo Gonee 2
onbokK

He ocBoeHa
(HepocTaTou-
HbII)

BEpHas MeTovka peLleHus 3agayuu, NpeacTaBneHo
pelleHWe 3aaa4, UMelTCs 3aMedaHus Nno TEKCTY U
odopMIIeHUI0 3aaHus, AonyLeHo He Bonee 2 owmBok

OcBoeHa (6a-
30BblN)

CTYAEHT BbIGpan BEpHYIO METOAMKY PELLIEHUS 3aa4u,

OcBoeHa (no-

NpVBEN BEPHBIV PacYeT, UMEKOTCS 3aMeYaHNs Mo TEKCTY BbILUEHHbIN)
1 ochopMneHuno 3agaHus, 4onyLeHo He 6onee 1 ownob-
KK
CTYAEHT BbIGpan BEpHYIO METOAMKY PELLIEHUS 3aa4u,
npvBen BEpHbIA pacyeT
BNALOETb: HaBbikamy ncnonb- | KoHTponbHas pabota MeToauka peLueHus HeBepHasi MeToAvKa peLleHusi 3a4a4u, NpoBeeH He- He oceoeHa
30BaHNS MaTEMAaTMYECKOro an- npecTaBreHHbIX 3a- BEPHbIN pacyeT, MMetoTCsl 3HauUTerbHble 3aMedaHus (HepocTaTou-
[ay, BEpHble pacyeTbl | MO TEKCTY U odopmIieHnto paboTel, AonyuieHo Gonee 2 HbII)

napaTta 1 mateMaTU4Yeckux Me-
TOOOB

oLnboK

BEpHas MeTovka peLleHus 3agayun, NpeacTaBleHo
pelleHne 3aaa4y, UMelTCs 3aMedaHus Nno TEKCTY U
odopMIIeHUI0 3aaHus, AonyLueHo He Gonee 2 owmBok

OcBoeHa (6a-
30BblIN)

CTYAEHT BbIGpan BEpHYI0 METOAMKY PELLIEHUS 3aa4u,

OcBoeHa (no-

npuBen BePHbIN pacyeT, MMeloTCs 3aMeYyaHusi Mo TEKCTY BbILLUEHHbIN)
1 ocbopMneHuno 3agaHus, gonyleHo He 6onee 1 ownoG-
Kn
CTYAEHT BblOpan BepHY0 METOAMKY peLleHnst 3aaauu,
npuBen BepHbIV pacyeT
Keinc-3apgaHus MeToauka peLueHust HeBepHasi MeToaMKa peLleHust 3a4aqu, NpoBeaeH He- He ocBoeHa
npeacTaBneHHbIX 3a- BEPHbIN pacyeT, MMeloTcs 3HaUUTENbHbIE 3aMedaHus (HegocTaTOu-
[ad, BepHble pacyeTbl | MO TEKCTY M odpopmMieHmio paboThbl, gonyweHo Gonee 2 HbIiA)

onboK

BEpHas MeTovka peLleHus 3agayuu, NpeacTaBieHo
pelleHVe 3aaa4, UMelTCs 3aMeYaHus No TEKCTY U
odopMIIeHUI0 3aaHus, AonyLueHo He Gonee 2 owmBGok

OcBoeHa (6a-
30BbIl)

CTYAEHT BbIGpan BEpHYIO METOAMKY PELLIEHUS 3aa4u,
NpyBEN BEPHbI PACYET, UMEIOTCS 3aMeYaHNs Mo TEKCTY
1 ohopMNEHNI0 3afiaHusl, AonyLieHo He Gonee 1 ownG-
KK

CTyHEeHT BblOpan BepHy0 METOAVKY PELLEHNS 3aaaum,
npuBen BEepHbIN pacyeT

OcBoeHa (no-
BblLLUEHHbIN)
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