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1. HACIHHOPT PABOYEM [TIPOI'PAMMBbI YYEBHOM JUCIHUITTINHBI
MaTtemaTuka

1.1. O6aacTh NpuMeHEeHUN MPOrPaMMBbI

Pabouas mporpamma yuyeOHON AMCHUILINHBI SBISETCS YACTHIO MPOTPAMMEBI TIOJTOTOBKH CIIe-
[IMAJIMCTOB CPEIHEro 3BeHa 1o crnenuanbHocTu 35.02.10 O6paboTka BomHBIX OuopecypcoB (6a3o-
Basi OJITOTOBKA).

1.2. Mecto y4eOHOH AMCUMIIMHBI B CTPYKType HPOrpaMMbl NOATOTOBKH CHELHATUCTOB
CpeHero 3BeHa: JIUCLUIUIMHA BXOJUT B MaTEMaTU4YECKUI 1 OOLMI eCTECTBEHHOHAYYHbIHN LIUKJI.

1.3. Heau u 3a1aumn y4eOHO# TUCHUIIMHBI — TPeOOBAHMS K pe3yJibTaTaM OCBOEHHs y4eOHOit
AUCIHUIJIMHBI:

Lenu npenogaBanus TUCHUILIMHBI: o0ecrieueHrne 0a30BOM MaTeMaTHYeCKOW MOJATOTOBKOM
OyAyIIUX CIEIHATUCTOB, 00yuYeHHEe OCHOBAM MaTEMAaTUYECKOI0 MOACITHPOBAHUS, HCIIOJIb30BAHHIO
OCHOBHBIX MaTEMaTHYECKUX METOJOB PEIICHUS MPUKIAIHBIX TPO(ECCHOHATBHBIX 3a/1au.

OcHOBHBIE 33/1a4H Kypca:

e (QopmupoBaHUE TUYHOCTH OOYUYAIOLIUXCS, PAa3BUTUE WX HMHTEIIEKTa U CIOCOOHOCTEH K

JIOTUYCCKOMY U AJITOPUTMHUUYCCKOMY MBIIIJICHUIO,
o 06y‘~I€HI/Ie OCHOBHBIM MAaT€MAaTH4YCCKHUM MCTOJaM, HGO6XOI{I/IMBIM JUIA aHalli3a U MOJEC-
JUPOBAHUS TIPOIIECCOB U SIBJICHUM MPH MOUCKE ONTUMAIbHBIX PELICHHIH;

e BblpaboTKa y OOyyaroUMXcsi YMEHMH NPUMEHSTHh IOJyYEHHBbIE 3HAaHUS IPU PELICHUU

pohecCHOHANBHBIX 3aJ1ad U aHAJIM3UPOBATh MTOJIYYEHHBIE PE3YJIbTATHI.

Pabouas mporpamMmMa y4eOHOM AUCIUIUTHHBI MaTeMaTrka HammpaBjieHa Ha OCBOCHUE YMEHUM
U 3HaHUH, He0OX0IUMBbIX JUIs hopMmupoBaHus npodeccruonanbHbix komnerenuuit (11K 1.1. Ilnanu-
pOBaTh U OPraHU30BbIBaTh TEXHOJIOTMYECKHUI MpOIecC MPOU3BOACTBA PA3JIMYHBIX BUJIOB MUIIEBON
OpOAYKIMH U3 BOAHBIX Onopecypcos. IIK 1.2. 'oToBuTh K paboTe U 3KCITyaTUPOBaTh TEXHOJIOTH-
yeckoe 000py10BaHMe JIJIsl IPOU3BOCTBA PA3IMYHbIX BUI0B MUIIEBON MPOIYKIIMH U3 BOAHBIX OMO-
pecypcos. IIK 1.3. KoHTponupoBaTh BBIIOJHEHUE TEXHOJOTHMUYECKUX OINEpalMi 10 IIPOU3BOIACTBY
Pa3IUYHBIX BUAOB MUILEBOM MPOIYKIMH U3 BoaHBIX Ouopecypcos. I1IK 1.4. Omnpenensite kauecTBo
ChIpbs, monyadpukaroB u roroBoi mpoaykuuu. 11K 1.5. AnanuzupoBaTh NpUYMHBI Opaka u
IpeoTBpallaTh BO3MOKHOCTh ero Bo3HukHOBeHus. [1K 1.6. [loaroraBnuBare BojHbIE OMOpPECYPCHI
K 00paboTKe pa3IMyHBIMU CIIOCO0AMH B 3aBUCUMOCTH OT MX BHJA, XapaKTEPUCTHKHU U APYTUX (pak-
topoB. 11K 2.1. IlnanupoBaTh U OpraHU30BBIBATH TEXHOJIOTMUYECKUN MPOLECC MPOU3BOACTBA KOp-
MOBOH M TeXHUYECKOH MPOIYKINHU U3 BOIHBIX Ouopecypcos. IIK 2.2. 'oToBUTH k paboTe U HKCILTY-
aTUPOBATh TEXHOJIOIMYECKOEe 000pYyI0BaHUE AJIsl IPOU3BOJICTBA KOPMOBOM U TEXHUYECKON MPOIYK-
UK 13 BoaHBIX Ouopecypcos. [IK 2.3. KonTponupoBaTh BBIOJHEHHE TEXHOJIOIMUYECKUX OIepa-
U 10 NMPOU3BOJICTBY KOPMOBOM M TEXHUYECKOW MPOAYKIHMU M3 BOJHBIX Omopecypcos. IIK 2.4.
OnpenensaTh KauecTBO ChIpbd, nosypadpukaroB u rorosoi nmpoaykuuu. 1K 2.5. AnanusupoBatb
IPUYMHBI Opaka U MpeIoTBpaliaTh BO3MOKHOCTh ero Bo3HukHOBeHud. [1K 3.1. [Tnanuposars u op-
raHW30BbIBaTh TEXHOJOTHUECKUI MpolecC MPOU3BOACTBA  KYJIMHAPHBIX M3JETUI U3 BOIHBIX OMO-
pecypcos. TIK 3.2. ToroButh kK paboTe U IKCIUIyaTUPOBATh TEXHOJIOTHYECKOE O0OPYI0BAHUE TTPOU3-
BOJICTBA KYJHMHAPHBIX H3/eMuid u3 BogHBIX OnopecypcoB. IIK 3.3. KonTponupoBaTh BbIOIHEHHE
TEXHOJIOTHYECKHX OTepallyii o mMpou3BOACTBY KYJIWHAPHBIX U3/ETINI U3 BOJHBIX 6uopecypcos. [TK
3.4. OnpenensaTh KadyecTBO CHIPbs, MOMy(haOpHKaTOB M TOTOBBIX KylmMHapHbIX uzfenuii. I1K 3.5.
AHanu3upoBaTh NMPUYMHBI Opaka M MpPEJOTBpAIlaTh BO3MOXKHOCTH €ro Bo3HHKHOBeHHs. IIK 4.1.
VYyacTBOBaTh B IUIAHWPOBAHUM OCHOBHBIX ITOKa3aTesiel MPOU3BOJICTBA MPOIYKIIUU U3 BOJIHBIX OMO-
pecypcoB. [IK 4.2. ITnanupoBath BeimonHeHue pabot ucnomautensmu. 1K 4.3. OpraHu3oBbIBaTh
paboty Tpynosoro koyektuBa. [1K 4.4. KonTponupoBaTh X0 U OLIECHUBATh Pe3yJbTAaThl BHIMOIHE-
Hus paboT ucnonuurensimu. [1K 4.5. Bectu yTBepkaeHHYI0 yUeTHO-0TYETHYIO JokyMeHTanuo. [TK
5.1. IlmannpoBaTe U OPraHU30BBIBATh TEXHOJIOTMYECKUN MPOLIECC MPOU3BOJACTBA KYJIMHAPHBIX H3-



nenuit u3 BonHbIX O6uopecypcoB. LK 5.2. ['oToBUTh K paboTe M 3KCILTyaTHPOBATh TEXHOJIOTHYE-
CKOe 000py/IOBaHKME TPOU3BOACTBA KYJIWHAPHBIX M3AENUN U3 BOIHBIX Onopecypcos. 1K 5.3. Ana-
JU3UPOBATh MPUYMHBI Opaka U MPEeIOTBPAIIaTh BOZMOKHOCT ero Bo3HuKHOBeHus. [IK 6.1. Briou-
paTh OCHOBHOE TE€XHOJIOTMYECKOE 00OPYAOBAaHHUE, PACCUMTHIBATh MOIIHOCTb MPEIIPUATHS U KOM-
MIOHOBATh JIMHHUIO C COOJIOZCHUEM MOTOYHOCTH IPOHM3BOJICTBA) M PA3BUTHS OOIIMX KOMIIETCHIIMN
(OK 1. IToHumaTh CyIIHOCTb U COIMAIBHYIO 3HAUMMOCTh CBOEH Oymyrieit mpodeccuu, mposBIsATh K
Hell ycroitunBeiii nHTepec; OK 2. Opranu3oBbIBaTh COOCTBEHHYIO ACATEIBHOCTD, BEIOMPATH THUIIO-
BbI€ METO/Ibl U CITIOCOOBI BBINOJIHEHUS IPO(PECCHOHANBHBIX 3a/1a4, OLIEHUBaTh UX 3((HEKTUBHOCTD U
kauecTBo; OK 3. IlpuHuMaTh pelieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalLUsX U HECTH 3a
HUX 0TBETCTBEHHOCTh; OK 4. OcylecTBIsATh MOUCK U MCII0JIb30BaHNE HHPOPMALIUU, HEOOXO0AUMON
Ui 3QPEKTUBHOTO BBIOIHEHUS MPOPECCHOHATBHBIX 33134, MPO(ECCHOHATBLHOTO M JTMYHOCTHOTO
pasButus; OK 5. Mcnonbs3oBath HHOOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOIMH B IIpodeccuo-
HanbHOU nesitenbHOcTH; OK 6. PabGoTaTh B KOJUIEKTHBE M KOMaHe, 3PGEKTUBHO OOIIATHCS C KOJI-
Jgeramu, pykoBoJCTBOM, notpedurensimu; OK 7. Bpatb Ha ce0s 0TBETCTBEHHOCTH 3a pabOTy UIEHOB
KOMaH/bl (IOJYMHEHHBIX), 3a pe3yibTar BelnonHeHus 3aaanuii; OK 8. CamocrosTenbHO ompene-
JSTH 3312494 MPO(PECCHOHANTBHOTO M JINYHOCTHOTO Pa3BUTHS, 3aHUMATHCS caMO00pa30BaHUEM, OCO-
3HAHHO IUIAHUPOBaTh MoBbllieHHe KBanudukanuu; OK.9 OpueHTHpOBAaTHCS B YCIOBHUAX YacTOU
CMEHBI TEXHOJIOTHiA B TIPO(ECCHOHANIBLHON JICATEIHHOCTH. )

B pesynbrare ocBoeHUs y4eOHOUM NUCIUILUIUHBI O0YHAOIIUICS JOJIKEH YMETh:
e pemiath NPUKIAIHBIC 33124 B 00JIaCTH MPOdECCHOHATBHON AESITETbHOCTH;
® [PUMEHSTH MIPOCThIE MATEMAaTUYECKUE MOJENU CUCTEM U IpoIeccoB B cepe mpodeccu-
OHAJILHOM JIESTEIILHOCTH.

B pe3ynbraTe ocBoeHHs y4eOHOM TUCIUIUIMHBI 00YYaIONIHICs TOJKEH 3HATH:

® 3HAYCHHE MAaTEMATHUKH B MPOPECCHOHATBHON JACSITSILHOCTH U TIPH OCBOCHUHU MTPOTPAMMEI
MOJrOTOBKHU CIIEI[MAJIMCTOB CPETHETO 3BEHA;

® OCHOBHBIC MOHATHS U METOJIbl MATEMATUYECKOTO aHAIN3a, TEOPUH BEPOSTHOCTEN U Ma-
TEMAaTUYECKON CTATHUCTHKH;

® OCHOBHBIE MaTeMaTHYECKHE METOJbI pelIeHHs MPHUKIAIHbIX 337a4 B 001acTu npodeccu-
OHAJILHOU JEeATEIbHOCTH.

1.4. 3an1aHUpPOBaHHOE KOJINYECTBO YaCOB HA OCBOEHHUE NMPOrpaMMbl Y4eOHOH IMCHUTINHBI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOydatomierocs — 90 gacoB, B TOM UucIe:
00s13aTeNIbHON ayTUTOPHOM yueOHO Harpy3ku oOyydaromierocst — 60 yacos,;
MpaKTUYECKHUX 3aHATUH — 20 4yacos;

KOHTPOJILHBIX PaboT — 2 yaca;
CaMOCTOSITEIILHOM pa0boThl 00yJaromierocst — 26 4acos,;
KOHCYJbTAIMK — 4 Jaca.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O6beM yueOHOI TUCHUNJIMHBI M BBl Y4e0HOI padoThI

Buj y4eoHoii pa6oTnl Koauuecrso
4acoB

MaxkcumasnbHasi yueOHasi Harpy3kKa (Bcero) 90
Oo0s3aTesIbHAsI Ay IUTOPHAsI YueOHasi Harpy3Ka (Bcero) 60
B TOM YHCJIE:

IPAKTUYECKHE 3aHSTHS 20

KOHTPOJIbHBIE PAOOTHI 2
CamocTrosiTejibHas pa6oTa o0yuyariierocsi (Bcero) 26
B TOM YHCIIE:
MIPOEKTHOE 3a7[aHUE 11
BHEAYJAUTOPHAs CaMOCTOsITeNbHAs paboTa (COCTaBlIeHHE TECTOB, COCTABICHHUE U 15
peleHue 3aa4, CaMOCTOSITeNIbHOE U3yYeHHE MaTepHaia)
Ammecmayus 6 hopme oughghepernyuposanno2o 3auema 1
Koncynemayuu 4




2.2. TemaTnuyeckuii IUVIaH U co/iep:kaHue y4eOHOM TUCHUILINHBI «MaTeMaTHKa»

Conep:xanue yueOHOro MaTepuasia, JJadopaTopHbIX pPadoT M NpaKTHYeCKHX 3aHATHI, | O0beM | YpoBeHb
HaumeHoBaHue pa3/iesioB U TeM . .
CaAMOCTOSITEJILHOH PadoThl 00y4al0IIUXCs, KYPCOBOM padoThl (IPoeKTa) 4YacoB | YCBOEHMS
1 2 3 4
BBenenue 2
3HayeHWe MaTEeMaTUKHU B MPO(ECCHOHANBHOMN JEATENbHOCTH M MPH OCBOCHHUHU Mpodeccuo- 1 1
HaJILHON 00pa30BaTeIbHON MPOrPAMMBI.
CamocrosiTejibHas padoTa: 1
ITpoekt «MaremMaTHuecKre MOJICIH B €CTECTBO3HAHUMNY (HAIMCAHUE BBEJICHHUS).
Pasgen 1. Pemenue TexHoJIOrmYe- 7
CKHX 32/124 MeTOIaMH 3JIeMEeHTAPHOM
MAaTeMaTHKHU
[Tponopiiuu 1 IPOLIEHTHI, MPUMEPHI TEXHOJIOTHYECKUX 3a]1a4, PEHIAEMBIX C UX MTOMOIIBIO. 1 2
Brruncnenne Macchl BbIX0/1a MPOAYKIUU MPU U3BECTHOU /10JI€ TEXHOJIOTHUYECKUX OTXOJIOB U 2 3
MOTEPb C MOMOIIIBIO TPOIIOPIIMI U MPOIIEHTOB.
IMpakTuyeckoe 3ansaTue Ne 1 2 3
Perenne 3a1a4 o TEXHOJIOTUU PHIOHBIX TPOJYKTOB METOJIAMU 3JIEMEHTAapPHON MaTeMaTHUKH.
CamocrosiTe/ibHas padoTa: 2
[TpoekT «MareMaTudyeckue MOJIENIM B €CTECTBO3ZHAHUNY (1000 TEOPETHUECKOTr0 MaTepuaia
U TEXHOJIOTMYCCKUX 3a/1a4; HalTMCAHWE TICPBOM TJIaBbI).
Pa3zngen 2. MaTeMaTH4ecKHi aHAJIN3 11
Tema 2.1. HucnoBsle MOCIEI0BATENb- 2
HOCTH, X cBoMcTBa. [Ipexgen mocneno-
BaTEIbHOCTU
Yucnosas nociie10BaTeNbHOCTb, €€ npeaen. Teopemsl o npeaenax. MOHOTOHHOCTb, OTpaHuU- 2 2
YEHHOCTh M CXOJIMMOCTh MTOCJIEA0BAaTENLHOCTH. TeopeMa BeliepmTpacca.
CamocrositenbHas padora: 1
CocraBreHre TecTa Ha BHIYMCICHUE MPE/EOB (3aaHusl Ha BEIYMCIICHUE TPE/IETIOB TOCIIEO0-
BaTEIILHOCTEH).
Tema 2.2. dyHKUUU, UX CBOWCTBA U 5)

rpaduxu. [Ipenen pynkuun




1 2 3 4
@ynHk1uMs ogHOTO aprymenTa. O6mactb onpeaeneHus 1 061acTh 3HaYeHui GpyHkuuu. Crioco- 2 2
Obl 3amanust GYHKIMU: TaONUYHBIN, TpaduuecKuii, aHATUTHYECKHUH, cioBecHbI. CBoiicTBa
(YHKLIUH: 9eTHOCTh (HEYETHOCTH), HEPHOJMYHOCTh, MOHOTOHHOCTh, OIPAHHYCHHOCTD, He-
npepbIBHOCTh. OCHOBHBIE 3JIEMEHTapHbIe (PYHKIMU, UX CBOMCTBA U rpaduku. Ilpenen ¢pyHk-
II1H, €r0 BHIYMCIICHUE.
HenpepbIBHOCTh (PYHKIMM B TOUKE M HA MPOMEXYTKe. TOUKH pa3phlBa, MX KIacCU(pUKAIUS. 1 2
IIpakTnyeckoe 3ansaTue Ne 2 2 2
Beluuciienue npeaesioB nociieoBaTeIbHOCTEN U (QyHKIMH.
CamocrosiTeibHas padora: 3 2
CocraBieHue TecTa Ha BBIUMCIIEHUE MTPEIEIIOB (3aJaHKsI Ha BIYMCICHHUE TIPeAeIoB (DyHKIIMM,
MCCIICIOBAaHNE Ha HENMPEPHIBHOCTH M MPHUMEHEHHE 3aMeYaTeNIbHBIX MPEIEIIOB).
Konrposbnas padora Ne 1 mo paznenam 1, 2 1 2
Paznen 3. JuddepenunanbHoe muc- 24
YHCJIeHHE
Tema 3.1. [IpousBognas QpyHkuu, ee 6
TF€OMETPUYECKUH U MEXaHMYECKHM
CMBICIT
Omnpenenenue npousBoaHON (yHKIUHU. ['eoMETpUUECKHI M MEXaHUYECKUH CMBICI IPOU3- 2 2
BosHOW. IlpaBuna m ¢dopmynsl auddepenunpoBanus. [IponsBoaHas ClOXHOM (QyHKIHMH.
Texnuka muddepenunpoBanus. uddepeHurpoBanre ¢ MOMOIIBIO JIOTapUPMUPOBAHUS.
JuddepenurpoBanue HeIBHO 3aJaHHBIX (YHKIUH.
[Tpon3BosHBIE OOpAaTHBIX TpUroOHOMeTpHuecKux (yHkimid. [Ipon3BoaHbIe BBICHIMX HOPSI- 2 2
KOB.
IpakTuyeckoe 3ansaTue Ne 3 2 2
Juddepenumpoanue GyHKIUN U NPUMEHEHUE NMPOU3BOJHOM AJs1 BBIYMCICHHUS CKOPOCTHU
pocTa YUCIEHHOCTH MUKPOOPIaHU3MOB B ChIpheE.
CamocrositenbHas padora: 3
[IpoexT «MaTemaTHdecKre MOJIETTH B €CTECTBO3HAHUNY (TT0A00p 3a71a4, MPUBOIAIINX K TPO-
U3BOJIHOM, TEOPETHYECKOT0 MaTepualia; HalmucaHue BTOPO ITIaBbl).
Tema 3.2. UccrnenoBanue (yHKIMHA U 8
peleHre MPUKIAIHBIX 3a7ad ¢ MOMO-
1bI0 IPOU3BOTHOM
[Mpr3Hakn MOHOTOHHOCTH (QYHKIUH. KpuTHUECKHEe W CTallMOHApHBIE TOYKH, TOUYKH IKCTpe- 2 2

MyMa B IKCTPeMyMbl (DYHKIMH. AJNTOPUTM HCCIEI0BaHUS (PYHKIIUU HA SKCTPEMYMBI C TO-
MOIIIBIO TTpon3BOAHON. MccnenoBanue hyHKIIMM HA HAIIPaBIECHUE BBITTYKIOCTH €€ rpaduka u

8




1 2 3

TOUKH T1eperuda ¢ moMoIIbI0 MPOU3BOIHON BTOPOTO MOPSIKA.
Acumnrotsl rpaduka. [lonHoe uccienoBanre GyHKIUN U TIOCTPOCHUE €€ rpaduka. 2
Haxoxnenue HanOosblliero U HauMEHbIIEro 3HadeHusl (pyHKuuu. PemieHue npukiiagHbIX 2
npodeCCHOHATBHBIX 33a]a4 Ha ONTUMAJIbHBIA BapHaHT.
IIpakTHyeckoe 3ansaTHe Ne 4 2
HccnenoBanue mporecca 3aMOpa>KMBaHUsl PHIOHOTO CHIPbSI U CKOPOCTU XHMHUYECKOW peak-
IIUH C TIOMOIIBIO TPAPHUKOB U IIPOU3BOTHOM.
CamocrosiTesibHas padora: 4
[Tpoekt «MaTtemaTuyeckue MOJIETTH B €CTECTBO3HAHUMY (M3YUEHHE TEOPETUYECKOT0 MaTepu-
aa; 1moadop, COCTaBICHHE U PEIICHUE 3a7a4d MpopeCCHOHATLHON HANPaBICHHOCTH; HaIKCa-
HUE TPEThEH IJ1aBbl; HATUCAHNE 3aKITIOUCHHUS).

Tema 3.3. luddepennman Gyakuuu u 2

€ro NpUIIOKEHHE K MNPHOIMKEHHBIM

BBIYUCIICHHUSIM
Huddepenunan yHkuuu, ero reoMmeTpruueckuid cMpici. [IpubnikenHoe BEIYUCICHHUE C MO- 2
Moo TuddepeHipana npupameHs U 3Ha4eHnss GyHKIUU. Beraucienne npuOimKeHHbIX
3HAYEHUI cTeneHeil u KopHeil. AGCOIIOTHAS M OTHOCUTENIbHASI MOTPETHOCTH MPUOIMKEHUH.
CamocrosiTesibHas padoTa: 1
[TpoexT «MaremaTHuyeckue MOJIEIH B €CTECTBO3ZHAHUN» (TIOATOTOBKA K 3aIIUTE).

Paznen 4. UHTerpanbHoe uc4ymcie- 18

HHe

Tema 4.1. HeonpeieneHHbli HHTETpal 4
[TonsTHEe MEpBOOOPA3HON M HeonpeeneHHOro nHTerpaita. ColcTBa U (hOpMYJIbl HEOIpee- 2
JIEHHBIX MHTerpaioB. HemocpencTBeHHOe MHTerpupoBaHue. VHTerpupoBaHue METOAO0M 3a-
MEHBI IEPEMEHHOM.
IIpakTuyeckoe 3ansitue Ne § 2
HaxoxxieHre Heolpe1eIeHHBIX HHTETPaJIoB.
CamocrosiTesibHas padoTa: 2
M3yuenne noka3arenseTB (OpMys U CBOWCTB HEONPEAECICHHOIO HHTErpaia.

Tema 4.2. OnpenencHHBIA WHTETpa, 8

€ro reOMETPUYECKUM U MEXaHUYECKUI
CMBICJT




2

3agava o rIoniaau KpuBoauHEWHOW Tpaneuun. OnpeneneHublii uaTerpail. ®opmyna Hero-
toHa-JleiiOHua. CBOMCTBA ONPEICTICHHOTO UHTETpalla, €r0 BHIYMCICHUE. 3aMeHa IepeMeH-
HOM B omnpeneneHHOM uHTerpaie. [IpubnuxeHHpie METOAbl BHIYUCICHUS ONPEIeICHHBIX UH-
TErpajioB: METOJl IPSIMOYTOJIbBHUKOB, METOJ1 Tpareuui, merox CumicoHa (mapabon).

N

Brruncnenue miomaneil KpUBOJUHEHHBIX (UTYp U OOBEMOB TeNl BpAIICHHS C MOMOIIBIO
onpeieaeHHOro nuTerpana. dusnyeckue NpuiIOKEHUs ONMPEICICHHOI0 HHTErpaa.

IIpakTnyeckoe 3ausitue Ne 6
Brruncnenue omnpeaeneHHbIX UHTErpanoB mo (popmyne Heiorona-Jleiibaua u ¢ TOMOIIBIO
pUOIMKEHHBIX METOJIOB.

IIpakTuyeckoe 3ansitue Ne 7
Omnpenenenne BIaroyIep>KUBaroIield CnocoOOHOCTHU C MOMOIIBIO HHTEIPUPOBAHUS.

CamocrosiTesibHas padoTa:

N3yuenne BbiBoAa (GopMyIT M TOKA3aTEIBCTB CBOMCTB HEOMPEAeIEHHOTO HHTerpaia. Haxox-
JICHUE HEONPEICICHHBIX U BBIYUCIICHNE ONPEACTICHHBIX HHTETPajoB (HEMOCPEACTBEHHO U
METOJIOM IOICTAaHOBKHU). Pelienne 3a1au Ha BEIYMCIIEHUE ITyTH, pabOThI CUiIbl, Macchl. [Ipu-
OJIMYKEHHOE BBIUMCIICHUE OMPE/ICIEHHBIX HHTETPAJIOB, HAXO0KCHHE a0COTIOTHONW U OTHOCH-
TEIbHOU MOTPEITHOCTH MPUOTMKEHHUS.

Pazpen 5. IuddepenunanbHbie
YPaBHEHUA

[Tonsatue auddepeHnnanbHOrO ypaBHEHHs, ero obmero pemenus. uddepennuanbHble
yYpaBHEHHSI TIEPBOTO MOPS/IKA C Pa3ACISIOIMMUCS nepeMeHHbIMHA. OTBICKaHWEe YaCTHOTO pe-
HIEHUs] C IOMOIIBIO HAaYaJIbHBIX ycloBHH. JuddepennmansHble ypaBHEHUS BBICIIUX HOPSI-
KOB, HX pEIICHHE METOOM TOCJIE0BATEIbHOTO HHTETPUPOBAHUSI.

JluneliHble 0IHOPOIHBIE TU(GEpeHIMaTbHbIE YPAaBHEHHUSI BTOPOTO MOPsAAKA C MOCTOSIHHBIMU
kod(punmenTamu. YnucaeHHble METO B! pelieHus U pepeHnanbHbIX YpaBHEHUH.

IIpakTyeckoe 3ansaTue Ne 8
HccnenoBanue 3aBUCUMOCTH TEMITEPATYPBl OXJIAXKIAEMOTO CHIPhSI OT BPEMEHHU C ITOMOIIBIO
JuddepeHIMaIbHbIX YpaBHEHUH.

CamocrosiTesibHas padoTa:
Pemenune nuddepeHimanbHpIX YpaBHEHHH IEPBOTO U BTOPOTO MOPSIIKA, a TAKXKE 3a/1a4 TPO-
(dbeccroHaIbHON HANPABICHHOCTH, PENIAEMBIX C UX ITOMOIIIBIO.

KontpoabsHasi padora Ne 2 o paznesaam 3 -5

Pasnen 6. Teopuss BeposiTHOCTEH M
MaTeMaTH4YeCKasl CTATHCTHKA

14
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1 2 3
Tema 6.1. OCHOBBI KOMOMHATOPUKHU H 6
TEOPHUH BEPOATHOCTEN
KomOunaropuka. Pa3menienusi, mepecTaHOBKH, COYETaHHUsS, CBOMCTBO YMCIA COYETAHUM. 2
Knaccuueckoe onpenenenue u Gopmyna BEpOSATHOCTU CllydailHOTro coObITHs. Teopemsl cio-
JKEHUS U YMHOXKEHHS BEPOSITHOCTEH.
CinydaifHasi BeJIMUMHA, 3aKOH €€ pacnpeneneHus. JlefcTBus Haja CiiydyallHbIMU BEJIMYMHAMU. 2
YucnoBble XapaKTEePUCTUKHU CIyYalHBIX BEJIMYUH, UX cBoWcTBa. Pacnipenenenus u hopMyIsl
bepnynnu, [lyaccona.
IIpakTHyeckoe 3ansitue Ne 9 2
Pemenne mpocredmmx 3aaad ¢ MPUMEHEHHEM KOMOWHATOPHBIX (OPMYI M KIIACCHYECKOTO
OnpeJIeJICHUs] BEPOSITHOCTH. BhIUnCIEeHNE YMCIIOBBIX XapaKTEPUCTUK CI1y4YalHON BEJIUYUHBI.
CamocrosiTesibHasA padora: 1,5
CocraBieHue TecTa (3aaHus 10 KOMOMHATOPUKE, Ha BHIYUCICHUE BEPOSTHOCTU CIy4aifHOTO
COOBITHSI ¥ YUCJIOBBIX XapaKTEPUCTUK CIydailHON BEIMUYUHBI).
Tema 6.2. [Ipenmer u 3a7aun MaTeMa- 5
THUYECKOM CTaTUCTUKU. YUHCIIOBBIE Xa-
PaKTEPUCTUKH BHIOOPKHU
[TpenMer u 3aaun MaTeMaTHYECKON CTaTUCTUKH. Bribopka. CratucTudeckuil psaa u pacrpe- 2
JiesieHre BeI0OpKH. UKnCIoBbIe XapaKTePUCTUKH BHIOOPKH.
CrniocoObl rpaduueckoil HHTepIpeTaluy BEIOOPKH: MOJIUTOH U THCTOrpaMMa. 1
IIpakTnyeckoe 3ansitue Ne 10 2
CraTucTH4ecKuil aHalu3 YMCIIOBBIX JIaHHBIX XMMHYECKOI'O COCTaBa MsSCa OCHOBHBIX IPO-
MBICTIOBBIX PBIO.
CamocrosiTesibHas padora: 15
Pemenue 3a1a4 Ha CTaTUCTHUYECKYIO 00paOOTKY Pe3y/lbTaTOB MCCIIEAOBAHUS C UCIOJIb30Ba-
HUEM YCJIOBUHN M3 33JJaYHUKOB, UMerOIMXcs B kabuHere. [loaroroska coobuieHust Ha TeMy:
«Koaddummentsr koppensuuny. [locTpoeHre MOJIUTOHOB U THCTOTPAMM.
3adeTHoe 3aHATHE 1

J1sl XapaKTepUCTUKN YPOBHS OCBOCHMS yU€OHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIoIue 0003HaueHNU:

1 — o3HaKOMUTENBHBIN (y3HABaHUE PaHEe U3YYEHHBIX 0OBEKTOB, CBOWCTB);

2 — penpOyKTUBHBIN (BBITOIHEHHE ACATEIBHOCTH 110 00pasily, HHCTPYKIIUU WITH TI0/I PYKOBOJICTBOM);

3— NPOAYKTUBHBIN (TJIAHUPOBAHUE U CAMOCTOSATENIBHOE BHIMOJIHEHUE JESTEIbHOCTH, pellIeHne MPOOIeMHBIX 3a/1a4.
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3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUTJIAHBI
3.1. Tpe6oBaHus K MUHUMAJIbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecreYeHn 0
Peanu3zanus nporpaMmbl JUCHUILIMHBL OCYHIECTBIISIETCS B yUeOHOM KaOMHETE MaTEMATUKH.

O6opynoBanue yaeOHOTo KabUHeTA!

° MOCaJI0YHBIC MECTA 110 KOJIUYECTBY 00yUaIOIINUXCS;
° pabouee MecTo MpernoaaBaTes;

o CreHbl

o MaxkeTsl

e Monenu

[

HAYYHBIC KaJIbKYJIATOPLI

Texnuyeckue cpeacra odyuenusi: gadoparopusi «KoOMIbIOTEPHOTO TECTUPOBAHUS» (KOM-
NBIOTEPHI C JTUICH3MOHHBIM MPOrPAaMMHBIM O0ECIIEYCHUEM, ayIUTOpHAs JOCKAa MYyJIbTUMEIHITHAS)
U «TeXHHUYECKHX CPeACTBY» (MyJIbTHMEAUHHOE 000PYI0BaHHKE).

3.2. UndopmaunonHoe odecrnieyeHne 00yueHust
Ilepeuenn pexoMeHayeMbIX YUeOHBIX H3AaHUi, UHTepHET — pecypcoB, JOMOJHUTEIb-
HOM JIUTEPATYPbI

OCHOBHBIE HCTOYHHKH

1. Baepun .M. Maremaruka: yaeOuuk u npaktukym s CI10 / .. baBpun. — 2-¢ u3n.,
nepepad. u gom. — M.: MzpatensctBo HOpaiit, 2017. — 616 c. (http://www.biblio-online.ru)

2. boromonos H.B. Maremaruka: yueOnuk mist CITO / H.B. Boromornos, I1.1. CamoiiieH-
k0. — 5-¢ u3n., mepepad. u gom. — M.: MsnatensctBo HOpaiit, 2017. — 396 c. (http://www.biblio-
online.ru)

NHTtepHeT-pecypcesl
1. www.allmath.ru
2. www.biblio-online.ru

3.3. AKTHBHbIE M HHTEPAKTHBHbIE METO/AbI, IPHMeHsieMble IPH 00y4YeHUH TUCIH-
IUINHE

AKTHUBHAs WM MHTEPAKTUBHAS JIEKIUA — pasjen 1 «PemieHne TeXHOIOrM4ecKuX 3a1ad Me-
TOJIaMH 3JIEMEHTapHON MaTeMaTHkH, pa3zaen 3 «/luddepennuansHoe ncunciaenuey, rema 3.2 «Mc-
cienoBaHue QyHKUUN U pellieHne MPUKIAAHBIX 33]a4 ¢ TOMOILbIO MPOU3BOIHOM»; pasaen 4 «H-
TErpajgbHOE UCUUCIIEHUEY, TeMa 4.2 «OnpeeneH bl HHTETpall, €r0 F€OMETPUUECKUI U MEXaHUYe-
CKUH cMBICTY; pa3aen 5 «luddepeHunanbHble ypaBHEHU».

Mosrosoit Typm — paszen 6 «Teopus BepoATHOCTEW U MaTeMaTH4ecKasi CTaTUCTHKA, Te-
Ma 6.1 «OCHOBBI KOMOMHATOPUKH U TEOPUH BEPOSTHOCTEN».

Urposslie TexHomoruu - paznen 3 «Auddepenunansnoe ucuucnenue», tema 3.2 «Mceneno-
BaHME (QYHKIIMN U pelIeHUE MPUKIAIHBIX 33/1a4 C TIOMOIIBIO TPOU3BOAHOMN»; pazaen 6 «Teopus Be-
POSTHOCTEH M MaTeMaTH4eckasi CTaTUCTHKa», TeMa 6.1 «OCHOBbI KOMOMHATOPUKU U TEOPUU BEPO-
ATHOCTEN.

Pabota ¢ uHTepakTUBHOW JOCKOW — pasnen 2 «MaremaTudeckuil aHaimu3y», Tema 2.2.
«Dynkuuu, ux cpoiictsa u rpaduxu. [penen pynkuun»; paszgen 3 «/Iuddepenunansuoe ucuuce-
HUe», Tema 3.2 «MccnenoBanue QyHKUIUN U pellieHHe MPUKIIAJHBIX 33/1a4 ¢ MOMOIIBIO MTPOU3BOI-
HO».

3.4. PCKOMeHHaIII/II/I Mo peajqu3ainu JMCHUIIMHBI 1JI1 HHBAJIUAOB U JIUIl C OrPAaHUYCH~-



HBIMH BO3MOKHOCTAMM 310POBbA

3.4.1. Haanyue cOOTBETCTBYHOIIUX YCJIOBHUIl peajn3auuul JUCHHIIHHbI

Jns o0ydarommxcsi U3 4uclia WHBAJIUAOB U JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU 3/10POBbSI Ha
OCHOBaHUHU THCHMEHHOTO 3asBIICHUSI O0y4alOMIerocsl AUCHUIUIMHA (MPO(ECCHOHATBHBIA MOJYIIb)
peau3yeTcsi ¢ y4eTOM 0COOCHHOCTEH NCUX0(pU3NYECKOr0 Pa3BUTHUS, HHAUBUAYAIbHBIX BO3MOXKHO-
CTEH M COCTOSIHHS 37I0POBbBS (J1ajiee - MHAWBHIYaAIbHBIX OCOOCHHOCTEH); o0ecrieunBaeTcsi cobto-
JIEHUE CIEIYIOIUX 00IuX TpeOOBaHMI: UCTIOIb30BaHUE CIICIUANBHBIX TEXHUYECKUX CPEACTB 00Y-
YCHHS KOJUICKTUBHOTO W MHIUBUIYATBHOTO MOJIH30BAHUS, IPEIOCTABICHUE YCIYT aCCUCTEHTA (T10-
MOII[HUKA), OKA3bIBAIOIIETO TaKOMY OOydaromeMycsi HeOOXOAUMYIO0 TEXHHYECKYIO MMOMOIIb, o0ec-
MEYCHUE JIOCTYIA B 3[]aHUS U MIOMEIICHHUS, TJ¢ TPOXOIUT yUeOHBIH MpoIlece, pa3MelIeHUe Ha Mop-
tane OCII HeoOX0IUMBIX MaTEpUasIOB JIJIsl TEOPETUUECKON MOATOTOBKH, /Ul TJAOOPATOPHBIX padoT,
MaTepHaJIOB Il CAMONPOBEPKH 3HAHMM (KOMIETEHIMI) M MOJATOTOBKM K KOHTPOJIO 3HAHUU MO
paszzenaM TUCHUIUIMHBI (Ipo(eCCHOHATBLHOTO MOIYJIsA),  ApYrHe yclIoBuSs, 0€3 KOTOPHIX HEBO3-
MO>KHO HJIM 3aTPYAHEHO 00yUYeHHUE MO0 AUCHUILTHHE (MTPO(HeCcCHOHATEHOMY MOJTYIIIO).

3.4.2. Obecneuenue cod101eHUsI 0OLIUX TPedOBaHMIL

[1pu peanuzanmy AUCHUILIMHBL (MPO(ECCHOHATBHOTO MOIYJIsI) Ha OCHOBAaHMU MMCBMEHHOTO 3asiB-
JeHns 00yJaromerocsi 00ecreynBaeTcsi COOI0ICHUE CISAYIONIMX 00INX TpeOOBaHU: TPOBEICHHE
3aHATUH JUIS CTYJICHTOB-UHBAJIHMJIOB M JIMI C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI B OJTHOM
ayIUTOPUU COBMECTHO C JPYTUMH O0YYarOUTUMHUCS, HE UMEIOIIUMH OTPAaHUYEHHBIX BO3MOXXHOCTEH
3JI0POBBS, €CIIM 3TO HE CO3/1aeT TPYAHOCTEH Ul 00YYaIOIIMXCS; IPUCYTCTBHE B ayIUTOPUHU aCCH-
cTeHTa (aCCUCTEHTOB), OKa3bIBAIOIIETO(MX) O0YUAIOIIMMCS HEOOXOUMYIO TEXHUYECKYIO TTIOMOIIH C
Y4ETOM UX MHAWBUAYAJIbHBIX OCOOCHHOCTEH Ha OCHOBAHWY NMHUCHMEHHOTO 3asIBIICHHS; IOJIb30BAaHHE
H€06XOI[I/IMI)IMI/I O6yT-IaIOHII/IMC$I TEXHUYCCKUMHU CPEACTBAMH C YUYCTOM HMX HHIAUWBUAYAJIBHBIX OCO-
OeHHOCTEH.

3.4.3. JloBenenue uH(popManum 10 cBedeHHs O0YYANIUXCH C OrPAHUYEHHBIMHU BO3-
MOKHOCTSIMH 3/10POBbSI
Bce nokansubie HopMmaTuBHBIE akThl OCII «BKMPIIK» mo Bompocam peanu3aiuu JACHUILUIMH
(mpodeccuoHaTBHBIX MOJYJICH) TOBOASTCS N0 CBEICHUS OOYYAIOMIMXCS C OTPAaHUYCHHBIMH BO3-
MO>KHOCTSIMH 3JI0POBbsI B TOCTYITHOMU U1 HUX opMme.

3.4.4. Peanuszanusi yBeJHMYCHHUS NMPOJOIAKUTEIbHOCTH MPOXO0KACHUS NMPOMEKYTOYHOH
aTTeCTALlMU 10 OTHOIICHHI0O K YCTAHOBJICHHOH NPOJO/IKUTEIbHOCTH [1Jisi 00ydaroumerocs ¢
OrPaHUYCHHBIMH BO3MOKHOCTSIMH 310POBbS
HpOI[OJ'DKI/ITeJ'II)HOCTB IMPOXOKIACHUA HpOMe)KYTOqHOﬁ aTTeCTallu 10 OTHOUICHUIO K YCTAHOBJICH-
HOW MPOJIOJKUTEIBHOCTH YBEIMYMBAETCS 110 MMCBbMEHHOMY 3asIBIIEHUIO 00Y4Jarolerocs ¢ orpaHu-
YCHHBIMU BO3MOXHOCTAMU 310POBbBA; MPOAOJDKUTCIBHOCTE 3K3aMCHA, MPOBOAVMMOIO B IMMCbMCH-
HOU (Qopme yBennuyMBaeTcss He MeHee ueM Ha 0,5 yaca; mpoJIoJKUTENbHOCTD IMOATOTOBKH 00y4aro-
IIErocsi K OTBETY Ha DK3aMeHe, IIPOBOJAMMOM B YCTHOH (hopme, — He MeHee ueM Ha 0,5 gaca; mpo-
JIOJDKUTENIBHOCTh OTBETa 00YYarolerocst Ipyu YCTHOM OTBETE yBelIHuuBaeTcs He Oonee yeM Ha 0,5
yaca.
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM JUCIHUIIIAHBI

KoHTpoJib U olleHKa Pe3y/IbTaTOB OCBOCHHS JTUCLUUILIMHBI OCYIIECTBISIETCA MPErno/iaBare-
JIEM B MPOIIECCE MPOBEACHUS MPAKTUUCCKUX 3aHATHUN, TECTUPOBAHUS, a TAK)KEC BBHITIOJIHCHHUS WUHIH-
BHUIyaJIbHBIX 3aIaHUMU.

Pe3ysabTarsl 00yyeHus @®opMbI U METOAbI KOHTPOJISI M OLIEHKH pe-
(0CBOEHHBbIE YMEHMUSsI, YCBOCHHbIE 3HAHWS) 3yJbTATOB 00y4YeHUs
1 2
YmeHus:
peliaTh NpuKIagHble 3a/1a4l B 001acT Npodeccu- | MpakTUYECKUe 3aHSATHsS, TECTHPOBaHHUE, KOH-
OHAJIBHOMU JIESTEIHLHOCTH; TPOJBHBIC PAOOTHI, CAMOCTOSTEIbHBIC PAOOTHI

MPUMEHSTH MPOCThIE MAaTEMaTHUYECKUE MOJCTH CH- | IPAKTUYCCKHUE 3aHSATHsI, KOHTPOJIbHBIC PaOOTHI,
CTEM W MpoIeccoB B cdepe MnpodecCHOHAIBHON | CaMOCTOSTEIbHBIC PaOOTHI
JeSITEIIbHOCTH.

3HaHud:

3HaYCHWE MAaTEeMAaTUKH B MPO(ECCHOHAIBHOW Jes- | ONpOC, CaMOCTOATENbHAs padoTa
TEIBHOCTH M HIPU OCBOCHUHU MPO(HeCcCHOHAIBHOM
00pa3oBaTebHOW IPOTrPAMMBI;

OCHOBHBIE TOHATUS U METOAbl MAaTEeMAaTHYECKOTO | TECTUPOBAHUE, KOHTPOJIbHBIE pPAaOOTHI, Camo-
aHaIM3a, TEOPUH BEPOSITHOCTEM M MaTEeMAaTHUECKOM | CTOATENbHBIE pa0OThI
CTaTUCTUKH,

OCHOBHBIE MaTeMaTHYECKHUE METOJbl PEILIEHHUs | OMPOC, KOHTPOJIbHBIE PaOOTHI, CAMOCTOSTEIb-
MPUKJIAHBIX 33a7a4 B 001acTu npodecCHOoHaIbHON | Has paboTa
JIESITEJIbHOCTH.

OneHka WHAWBUIYAIBHBIX 00Opa30BATENbHBIX JOCTHKEHHUU IO pe3yiabTaTaM TEKYIIEro u
UTOIOBOT0 KOHTPOJISI HPOU3BOJIUTCS B COOTBETCTBUU C CUCTEMOM OLIEHKH pEIIEeHUs 3a]a4, OTBETOB
Ha BOIIPOCHI, BBHIIIOJIHEHUS 3aJJaHUM (TECT):

90 - 100% npaBUIBHBIX OTBETOB - OTJINYHO;

80 - 89% mpaBMIIEHBIX OTBETOB - XOPOIIIO;

70 - 79% - npaBUIIbHBIX OTBETOB - YAOBJIETBOPUTEIIBLHO;

Menee 70% TpaBUIBHBIX OTBETOB - HEYOBJIETBOPUTEIHHO.
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