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1. HACHHOPT PABOYEM TIPOI'PAMMbBbI YYEBHOM JUCHUITJINHBI
MaTtemaTuka

1.1. O6aacTh NpuMeHEeHUN MPOrPaMMBbI

Pabouas mporpamma yuyeOHON AMCHUILINHBI SBISETCS YACTHIO MPOTPAMMEBI TIOJTOTOBKH CIIe-
[IMAJTMCTOB CPEIHEro 3BeHa 1o crnenuanbHocTu 35.02.10 O6paboTka BomHBIX OuopecypcoB (6a3zo-
Basi OJITOTOBKA).

1.2. Mecto y4eOHOH AMCUMIIMHBI B CTPYKType HPOrpaMMbl NOATOTOBKH CHELHATUCTOB
CpeHero 3BeHa: JIUCLUIUIMHA BXOJUT B MaTEMaTUYECKUN 1 OOLIMI eCTeCTBEHHOHAYYHbIHN LIUKJI.

1.3. Heau 1 3a1aun y4eOHO# TUCHUILIMHBI — TPeOOBaHMS K pe3yJibTaTaM OCBOEHHs y4eOHOit
AUCIHUIJIMHBI:

Lenu npenogaBanus TUCHUILIMHBI: o0ecrieueHrne 0a30BOM MaTeMaTHYeCKOW MOJArOTOBKOM
OyAyIIUX CIEIHATUCTOB, 00yuYeHHEe OCHOBAM MaTEMAaTUYECKOI0 MOACITHPOBAHUS, HCIIOJIb30BAHHIO
OCHOBHBIX MAaTEMaTHYECKUX METOJOB PEIICHHUs MPUKIATHBIX TPOhECCHOHATBHBIX 3a/1au.

OcHOBHBIE 33/1a4H Kypca:

e (QopmupoBaHUE TUYHOCTH OOYYAIOLIUXCS, PAa3BUTUE WX HMHTEIUIEKTa U CIHOCOOHOCTEH 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 OOyyaroUIMXcsi YMEHMH NPUMEHSTHh INOJyYEHHBbIE 3HAHUS NPU PELICHUU

pohecCHOHANBHBIX 3aJ1ad U aHAJIM3UPOBATh MTOJIYYEHHBIE PE3YJIbTATHI.

Pabouas mporpamMma y4ueOHOM auctuIuIMHBI MaTemMaTrnka HampaBieHa Ha OCBOSHUE YMEHUN
U 3HaHU#, He0OX0IUMBbIX JUIs hopMmupoBaHus npodeccruonanbHbix komnerenuuit (IIK 1.1. Ilnanu-
pOBaTh U OPraHU30BbIBaTh TEXHOJIOTMYECKHUI MpOIecC MPOU3BOACTBA PA3JIMYHBIX BUJIOB MUIIEBON
OpOAYKIMH U3 BOAHBIX Onopecypcos. IIK 1.2. 'oToBuTh K paboTe U 3KCITyaTHPOBATh TEXHOIOIH-
yeckoe 000py10BaHMe JIJIsl IPOU3BOCTBA PA3IMYHbIX BUI0B MMUILIEBOM MPOJYKIUMU U3 BOJHBIX OHO-
pecypcos. IIK 1.3. KoHTponupoBaTh BBIIOJHEHUE TEXHOJOTHMUYECKUX OINEpalMi 10 IIPOU3BOIACTBY
Pa3IUYHBIX BUAOB MUILEBOM MPOIYKIMH U3 BoaHBIX Ouopecypcos. I1IK 1.4. Omnpenenste kauecTBo
ChIpbs, monyadpukaroB u roroBoi mpoaykuuu. IIK 1.5. AnanuzupoBaTh NpUYMHBI Opaka U
IpeoTBpallaTh BO3MOKHOCTh ero Bo3HukHOBeHus. [1K 1.6. [ToaroraBnuBare BojgHbIE OHOpECYPCHI
K 00paboTKe pa3IMyHBIMU CIIOCO0AMH B 3aBUCUMOCTH OT MX BHJA, XapaKTEPUCTHKHU U IPYTUX (ak-
topoB. 11K 2.1. IInanupoBaTh U OpraHU30BBIBATh TEXHOJIOTMUYECKUN MPOLIECC MPOU3BOJICTBA KOp-
MOBOH M TeXHUYECKOH MPOIYKINHU U3 BOIHBIX Ouopecypcos. IIK 2.2. 'oToBUTH k paboTe U HKCILTY-
aTUPOBATh TEXHOJIOIMYECKOEe 000pyI0BaHUE JAJIsl IPOU3BOICTBA KOPMOBOM U TEXHUYECKOM MPOAYK-
UK 13 BoaHbIX Ouopecypcos. [IK 2.3. KonTponupoBaTh BBINOJHEHHE TEXHOJOTHUECKUX Olepa-
U 10 NMPOU3BOJICTBY KOPMOBOM M TEXHUYECKOW MPOAYKIHMU M3 BOJHBIX Omopecypcos. IIK 2.4.
OnpenensaTh KauecTBO ChIpbd, nosnypadpukaroB u rorosoit nmpoaykuuu. 1K 2.5. AnanusupoBatb
IPUYMHBI Opaka U MpeIoTBpaliaTh BO3MOKHOCTh ero Bo3HukHOBeHus. 11K 3.1. [Tnanuposars u op-
raHW30BbIBaTh TEXHOJOTHUECKUI MpolecC MPOU3BOACTBA  KYJIMHAPHBIX M3JETUI U3 BOIHBIX OMO-
pecypcos. TIK 3.2. ToroButh kK paboTe U IKCIUIyaTUPOBATh TEXHOJIOTHYECKOE 000PYI0BAaHUE TTPOH3-
BOJICTBA KYJHMHAPHBIX M3/eMui u3 BogHbIX OunopecypcoB. IIK 3.3. KonTponupoBaTh BbIOJIHEHHE
TEXHOJIOTHYECKHX OTepallyii o mMpou3BOACTBY KYJIWHAPHBIX U3/ETINI U3 BOJHBIX 6uopecypcos. [TK
3.4. OnpenensaTh KadyecTBO CHIPbs, MOMy(haOpHKaTOB M TOTOBBIX KymMHapHbIX uzfenuil. 1K 3.5.
AHanu3upoBaTh NMPUYMHBI Opaka M MpPEAOTBpaIlaTh BO3MOXKHOCTH e€ro Bo3HUKHOBeHus. I1K 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 koyiektuBa. [1K 4.4. KonTponupoBaTh X0 U OLICHUBATh Pe3yIbTaThl BHINOIHE-
Hus paboT ucnonuurensimu. [1K 4.5. Bectu yTBepkaeHHYI0 yUeTHO-0TYETHYIO JokyMeHTanuo. [TK
5.1. IlmannpoBaTe U OPraHU30BBIBATh TEXHOJIOIMYECKUN MPOLIECC MPOU3BOJACTBA KYJIMHAPHBIX W3-



nenuit u3 BonHbIX O6uopecypcoB. 1K 5.2. ['oToBUTh K paboTe M 3KCIUTyaTUPOBATh TEXHOJIOTHYE-
CKOe 000py/IOBaHKME TPOU3BOACTBA KYJIWHAPHBIX M3AENUN U3 BOIHBIX Onopecypcos. 1K 5.3. Ana-
JU3UPOBATh MPUYMHBI Opaka U MPEeIOTBPAIIATh BOZMOKHOCTh ero Bo3HuKHOBeHus. [IK 6.1. Briou-
paTh OCHOBHOE TE€XHOJIOTMYECKOE 00OpYAOBAaHHUE, PACCUMTHIBATh MOIIHOCTH MPEANPUATUS 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 mHTEpec; OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JCATEIBHOCTh, BEIOMPATH TUIIO-
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 HHPOPMALMH, HEOOXO0AUMON
Ui 3QPEKTUBHOTO BBIOIHEHUS MPOPECCHOHATBHBIX 33134, MPO(ECCHOHATBLHOTO M JTMYHOCTHOTO
pasButus; OK 5. Mcnonbs3oBath HHOOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTMH B IIpodeccuo-
HanbHOU nesitenbHOcTH; OK 6. PaboTaTh B KOJUIeKTHBE M KOMaHAE, Y3PPEKTUBHO 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 3312499 PO(PECCHOHANTBHOTO M JINYHOCTHOTO Pa3BUTHS, 3aHUMATHCS CaMO0Opa30BaHNUEM, 0CO-
3HAHHO IUIAHUPOBaTh MoBbllIeHHe KBamudukanuu, OK.9 OpueHTHpOBAaTHCS B YCIOBHUAX YacCTOU
CMEHBI TEXHOJIOTHiA B TIPO(ECCHOHANIBLHON JICATEIHHOCTH. )

Pabouas mporpamma JucHMIIMHBI MaremaTuka HalpaBiieHa Ha JOCTH)KEHHE JIMYHOCTHBIX
pe3ynbraroB npu BocnuTaHuu: JIP.4 IlposBasiomuili 1 1eMOHCTPUPYIOLINI YBaXKEHUE K JIIOASIM
TPyZa, OCO3HAIOIIUI [IEHHOCTh COOCTBEHHOro Tpynaa. Ctpemsiuiics Kk (OPMUPOBAHUIO B CETEBOM
cpezie TMYHOCTHO U MPO(HECCHOHAIBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIEIa.

B pe3synbrare ocBoeHUS y4eOHOM NUCIUIUIMHBI O0YYAIOIIUICS JOJIKEH YMETh:
® pemiath NPUKIAIHBIC 3a/1a4K B 00JIaCTH MPOdECCHOHATBHON AESITETbHOCTH;
® [PUMEHSTH MIPOCThIE MAaTEMATUYECKUE MOJENU CUCTEM U IPOIeccoB B cepe mpodeccu-
OHAJILHOM JIESTEIILHOCTH.

B pe3ynbraTe ocBoeHHs y4eOHOM TUCIUIUIMHBI 00yYaIONIHIiCs TOJKEH 3HATh:

® 3HAYCHHE MATEMATHKH B MPOPECCHOHATBHON ACITSILHOCTH U TIPH OCBOCHUHU MTPOTPAMMEI
IIOATrOTOBKH CIIELIUAJIMCTOB CPEHETO 3BEHA;

® OCHOBHBIC MOHSTHS U METOJIbl MATEMATUYECKOTO aHAJIN3a, TEOPUH BEPOSTHOCTEN U Ma-
TEMATUYECKON CTATHUCTHKH;

® OCHOBHBIE MaTeMaTHYECKHE METOJIbl pElIeHHs TPUKIAIHbBIX 3a7a4d B 001acTu mpodeccu-
OHAJILHOM JeATEIbHOCTH.

1.4. 3an1aHUpPOBaHHOE KOJINYECTBO YaCOB HA OCBOEHHUE NMPOrpaMMbl Y4eOHOH IMCIUTINHBI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOydatomierocs — 90 gacoB, B TOM UucIe:
00s13aTeNIbHON ayJUTOPHOM yueOHO Harpy3ku oOy4daromerocst — 60 yacos,;
MpaKkTUYECKUX 3aHATUH — 20 4yacos;

KOHTPOJILHBIX PaboT — 2 yaca;
CaMOCTOSTEIILHOM pa0boThl 00yJaromierocst — 26 4acos,;
KOHCYJIbTAIlMK — 4 Jaca.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O6beM yueOHOI TUCHUNJIMHBI M BH/IbI Y4e0HOIH padoThI

Buj yuyeOHoii pa6oThI 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:
MIPOCKTHOE 3aJ]aHUE 11
BHEAYJAUTOPHAs CaMOCTOsITeNbHAs paboTa (COCTaBlIeHHE TECTOB, COCTABICHHUE U 15
peleHue 3aa4, CaMOCTOSITeNIbHOE U3yYeHHE MaTepHaia)
Ammecmayus 6 chopme oughghepernyuposanno2o 3auema 1
Koncynemayuu 4




2.2. TemaTnuyeckuii IUVIaH U cOiep:KaHNe 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
3HayeHWEe MaTEeMaTUKH B MPO(ECCHOHATBHON JEATEIbHOCTH M MPH OCBOCHHUU Mpodeccuo- 1 1
HaJILHON 00pa30BaTeIbHON MPOrPAMMBI.
CamocrosiTejibHas padoTa: 1
ITpoekt «MaremMaTHuecKre MOJICIH B €CTECTBO3HAHUMNY (HAIMCAHUE BBEJICHHUS).
Pasgen 1. Pemenue TexHoJIOrmYe- 7
CKHX 32/1a4 MeTOIaMU 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.
IIpakTuyeckoe 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).
Paszngen 2. MaTeMaTH4ecKHi aHAIN3 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
UucnoBas QpyHKIHS, CIIOCOOBI €€ 3a/laHusl U OCHOBHBIE CBOMCTBAa. OCHOBHBIE AIIEMEHTAPHBIC 2 2
¢ynkuuu, ux coiicra u rpaduku. Ilpeaen QyHKINHU, €0 BRIYUCICHHUS.
HenpepbiBHOCTS QYHKIIUHN B TOUKE U Ha IPOMEXKYTKe. ToUKH pa3pbiBa, UX KiIacCU(UKALIUSL. 1 2
IIpakTnyeckoe 3ansaTHe Ne 2 2 2
Brruncienue npeaenoB mocie10BaTeIbHOCTeH M QyHKIUI.
CamocrosiTejibHas padoTa: 3 2
CocraBieHue TecTa Ha BEIYUCIICHHE MTPEIEIIOB (3aJaHMsI HAa BBIYMCICHHUE TPEAeIoB ()yHKIIHIA,
UCCIICIOBAaHNE Ha HEMPEPHIBHOCTH M MPUMEHEHHE 3aMeYaTeNIbHBIX MPEIEIIOB).
Koutpoabnas padora Ne 1 nmo pa3nenam 1, 2 1 2
Paznen 3. JluddepenunanbHoe wuc- 24
YHCJIeHHe
Tema 3.1. [IpousBogHas (yHKIUH, €€ 6
TEOMETPUYECKUI M  MEXaHWYECKHUH
CMBICIT
Onpeznenenue Mnpou3BOAHON (QyHKUuHM. ['eoMeTpuueckuil U MEXaHMYECKUH CMBICI MPOU3- 2 2
BomHOU. [lpaBuna u dopmynsr muddepennupoBanus. [IpousBogHass CIIOKHON (YHKITUH.
Texnuka muddepenuuposanus. /luddepeHipoBanue ¢ MOMOLIbIO JIOrapuPMUPOBAHHUS.
JuddepenurpoBanrie HEIBHO 3aJJaHHBIX (PYHKIIHH.
[Tpon3BoHbBIE 0OpAaTHBIX TpUroHOMeTpuuecKux (yHkimid. [Ipon3BoaHbIe BBICHIMX HOPSI- 2 2
KOB.
IIpakTHyeckoe 3ansaTue Ne 3 2 2
JuddepennmupoBanue QyHKIUH ¥ MPUMEHEHUE TPOU3BOJHOMN /ISl BBIYMCICHHUS CKOPOCTH
pPOCTa YHCICHHOCTH MUKPOOPTaHU3MOB B ChIpheE.
CamocrosiTesibHasA padoTa: 3
[TpoexT «MateMaTHueCKne MOJIENTM B €CTECTBO3HAHUNY (ITOI00D 3a/1a4, MPUBOAIIUX K IPO-
W3BO/IHOM, TEOPETUIECKOTO MaTepralia; HalmMCaHNue BTOPO TJIABHI).
Tema 3.2. UccrnenoBanue (yHKIMHA U 8
peleHre MPUKIaIHBIX 3a7ad ¢ MOMO-
1{bI0 IPOU3BOTHON
[Mpr3Hakn MOHOTOHHOCTH (QYHKITUH. KpuTHUECKHEe W CTallMOHApHBIE TOYKH, TOUYKH IKCTpe- 2 2

MyMa B IKCTPeMyMbl (DYHKIMH. AJNTOPUTM HCCIEAOBaHUS (PYHKIIUU HA SKCTPEMYMBI C TO-
MOIIIBIO TTpon3BOAHON. MccnenoBanue GyHKIIMKM HAa HANPaBJIEHUE BBITTYKIIOCTH €€ 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 3374 Ha ONTUMAJIbHBIA BapUaHT.
IIpakTHyeckoe 3ansaTHe Ne 4 2
HccnenoBanue mporecca 3aMOpaKMBaHUsl PIOHOTO CHIPbSI U CKOPOCTU XHMHUYECKOU 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; HATMCAHHE 3aKIIOYCHHUS).

Tema 3.3. luddepennman Gyakuuu u 2

€ro TpUIIOKEHHE K MNPUOIHKEHHBIM

BBIYUCIICHHUSIM
Huddepenunan yHkuuu, ero reoMmeTpruueckuid cMpici. [IpubnikenHoe BEIYUCICHHUE C MO- 2
Moo TuddepeHipana npupameHnst ¥ 3Ha4eHnss QyHKIUU. Beraucienne npruoimKeHHbIX
3HAYEHUI cTeneHeil 1 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 MEepBOOOPA3HON M HeonpeeneHHOro nHTerpaia. ColcTBa U (hOpMyJIbl HEONpeie- 2
JIEHHBIX MHTerpaioB. HemocpencTBeHHOe MHTerpupoBaHue. VHTerpupoBaHue METOAO0M 3a-
MEHBI IEPEMEHHOM.
IIpakTuyeckoe 3ansitue Ne § 2
HaxoxxieHre Heolpe1eIeHHBIX HHTETPaJIoB.
CamocrosiTesibHas padoTa: 2
M3yueHne noka3arenseTB (OpMys U CBOWCTB HEONPEACICHHOTO MHTErpaia.

Tema 4.2. OnpenencHHBIA WHTETpa, 8

€ro reOMETPUYECKUM U MEXaHUYECKUI
CMBICJT




2

3agava o rIoniaau KpuBOJIMHEWHOW Tpaneuuu. OnpeneneHublii uaterpair. ®opmyna Hero-
tToHa-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 rionianeid KpUBOJUHEHHBIX (UTYp U OOBEMOB TeNl BpALICHHUS C MOMOILBIO
OIpEIEIEHHOr0 HHTErpaia. @u3nyecKkue NpuIoKEHHs OIIPEIeIIEHHOI0 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 MOMOIIBI0 HHTEIPUPOBAHUS.

CamocrosiTesibHas padoTa:

N3yuenne BbiBoAa (GopMyIT M TOKA3aTEIBCTB CBOMCTB HEOMPEAeIEHHOTO HHTerpaia. Haxox-
JICHUE HEONPEICICHHBIX U BBIYUCIICHNE ONPEAEICHHBIX HHTETPAJIOB (HEMOCPEACTBEHHO U
METO/IOM IIO/ICTAaHOBKH ). Pemenne 3aad Ha BEIYMCIIEHUE ITyTH, paOOTHI CHITbI, Macchl. [Ipu-
OJIMYKEHHOE BBIUMCIICHUE OMPE/ICIEHHBIX HHTETPAJIOB, HAXO0KCHHE a0COTIOTHONW U OTHOCH-
TEIbHOU MOTPEITHOCTH MPUOTMKEHHUS.

Pazpen 5. IuddepenunanbHbie
YPaBHEHUA

[Tonsatue nuddepeHunanbHOrO ypaBHeHMs, ero obOmero pemenus. JuddepeHiuanbHbe
yYpaBHEHHSI TIEPBOTO MOPS/IKA C Pa3ACISIOIMMUCS nepeMeHHbIMHA. OTBICKaHWEe YaCTHOTO pe-
HIEHUs] C IOMOIIBIO HAaYaJIbHBIX ycloBHH. JuddepennmansHble ypaBHEHUS BBICIIUX HOPSI-
KOB, HX PEIIEHHE METOJIOM TOCJIEI0BATEIbHOTO HHTETPUPOBAHUSI.

JluneliHble 0IHOPOJIHBIE TU(GEpeHIMaTbHbIE YPAaBHEHUS BTOPOTO MOPsAKA C OCTOSIHHBIMU
kod(punmenTamu. YnucaeHHble METO B! pelieHus U pepeHnanbHbIX YpaBHEHUH.

IIpakTyeckoe 3ansaTue Ne 8
HccnenoBanne 3aBHCHMOCTH TEMITEPATYPBI OXJIKIAEMOTO CHIPhsi OT BPEMEHHU C TIOMOIIBIO
JuddepeHIMaIbHbIX YpaBHEHUH.

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

KontpoabsHasi padora Ne 2 nmo pazneaam 3 -5

Pasnen 6. Teopuss BeposiTHOCTEH M
MaTeMaTHYeCKasl 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 Gpopmyna BEpOSATHOCTU CIIy4alHOTO cOObITHS. Teopemsl cio-
JKEHUS U YMHOXKEHUS BEPOSITHOCTEH.
CinydaifHasi BeJIMUMHA, 3aKOH €€ pacnpeneneHus. JlefcTBus Haja CiiydyallHbIMU BEJIMYMHAMU. 2
YucnoBble XapaKTepUCTUKHU CIyYalHbIX BEJIUYUH, UX cBoWcTBa. Pacnpenenenus u Gpopmybl
bepnynnu, [lyaccona.
IIpakTHyeckoe 3ansitue Ne 9 2
Pemenne mpocremmx 3ama4 ¢ MpUMEHEHHEM KOMOWHATOPHBIX (OPMYIN M KIACCHYECKOTO
OnpeJIeJICHUs] BEPOSITHOCTH. BhIUnCIEeHNE YMCIIOBBIX XapaKTEPUCTUK CI1y4YalHON BEJIUYUHBI.
CamocrosiTesibHasA padora: 1,5
CocraBieHnue TecTa (3aaHust M0 KOMOMHATOPUKE, Ha BHIYMCIICHUE BEPOSTHOCTU CIy4aifHOTO
COOBITHSI ¥ YMCJIOBBIX XapaKTEPUCTUK CIyYaliHON BEIMYUHBI).
Tema 6.2. [Ipenmer u 3a7aun MaTeMa- 5
THUYECKOM CTaTUCTUKU. YUHCIIOBBIE Xa-
PaKTEPUCTUKH BHIOOPKHU
[TpenMer u 3aaun MaTeMaTHYECKON CTaTUCTUKU. BriOopka. Ctatuctudeckuit psii u pacnpe- 2
JiesieHre BeI0OpKH. UnCcIoBbIe XapaKTePUCTUKH BHIOOPKH.
CrniocoObl rpaduueckoil HHTepIpeTaluy BEIOOPKH: MOJIUTOH U THCTOrpaMMa. 1
IIpakTnyeckoe 3ansitue Ne 10 2
CraTtucTH4ecKuil aHalu3 YMCIIOBBIX JIaHHBIX XMMHYECKOI'O COCTaBa MsACAa OCHOBHBIX IPO-
MBICTIOBBIX PBIO.
CamocrosiTesibHas padora: 15
Pemenue 3a1au Ha CTaTUCTHYECKYIO 00pabOTKY pe3ysIbTaTOB MCCIEA0BAaHUS C UCIOJIb30Ba-
HUEM YCJIOBUHN M3 33JJaYHUKOB, UMerOIMXcs B kabuHere. [loaroroska coobuieHust Ha TeMy:
«Koaddummentsr koppensuuny. [locTpoeHre MOJIUTOHOB U THCTOTPAMM.
3adeTHoe 3aHATHE 1

J1s XapaKTepUCTUKN YPOBHSI OCBOEHHUs y4eOHOr0 MaTepualla UCIOJIb3YOTCS CIeyole 0003HaueHUs:

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

2 — penpOyKTUBHBIN (BBIITOIHEHHUE ACATEIBHOCTH TI0 00pa3ily, MHCTPYKIIMH WIIN TI0J] PYKOBOJICTBOM);

3— NPOAYKTUBHBIN (TJIAHUPOBAHUE U CAMOCTOSTEIILHOE BBIMOJIHEHHE JeSITEIbHOCTH, PelIeHne MPOOIEeMHBIX 3a/1a4.
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3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUTJIAHBI
3.1. Tpe6oBaHus K MUHUMAJIbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecrevYeHn 0
Peanu3zanus nporpaMMel JUCIUILIMHBL OCYLIECTBIIIETCS B yUeOHOM KaOMHETE MaTEMAaTUKH.

O6opynoBanue yaeOHOTo KabUHeTA!

° MOCaJI0YHBIE MECTA 110 KOJUYECTBY 00yUaIOIINUXCS;
° pabouee MecTo MpernoaaBaTes;

o CreHbl

o MaxkeTsl

e Monenu

[

HAYYHBIC KaJIbKYJIATOPLI

Texnuyeckue cpeacra o0yuenusi: gadoparopus «KoMIbIOTEPHOIO TECTUPOBAHUS» (KOM-
MBIOTEPHI C JTUICH3MOHHBIM MPOrPaMMHBIM OOECIICUeHUEM, ayTUTOPHAS JOCKA MYIbTUMEIUIHAS)
U «TeXHHUYECKHX CPeACTBY» (MyJIbTHMEAUHHOE 000PYI0BaHHKE).

3.2. UndopmaunonHoe odecrnieyeHne 00yueHust
Ilepeuenn pexoMeHayeMbIX YUeOHBIX u31aHuil, UHTepHET — pecypcoB, JOMOJHUTEIb-
HOM JIUTEPATYPbI

OCHOBHBIE HCTOYHHUKH

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., nepepad. u pom. — 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 MEeTO/bl, IPUMeHsieMble IPH 00y4YeHUH TUCIIH-
IUINHE

AKTHUBHAs1 WM MHTEPAKTUBHAS JIEKIMA — pa3nen 1 «PemeHne TeXHOIOrM4ecKux 3a1ad Me-
TOJIaMH 3JIEMEHTapHON MaTeMaTHkH, pa3zaen 3 «/luddepennuansHoe ncunciaenuey, rema 3.2 «Mc-
cienoBaHue QyHKUMN U pellieHne MPUKIAAHBIX 33]a4d ¢ IOMOIIbI0 MPOU3BOAHONY; pa3aen 4 «H-
TErpajgbHOE UCUUCIIEHUEY, TeMa 4.2 «OnpeeneH b HHTErpall, €r0 F€OMETPUUECKUIM U MEXaHNYe-
CKUI cMBICT; 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 «Auddepenunansuoe ucuucnenue», tema 3.2 «Mceneno-
BaHME (QYHKIIMN U pelIeHUE MPUKIAIHBIX 33/1a4 C TIOMOIIBIO TPOU3BOAHOMN»; pazaen 6 «Teopus Be-
POSTHOCTEH M MaTeMaTHdeckasi CTaTUCTHKa», TeMa 6.1 «OCHOBBI KOMOMHATOPUKU M TEOPUU BEpO-
ATHOCTEN.

Pabota ¢ uHTepakTUBHOW JOCKONH — pasnen 2 «MaremaTudyeckuii aHaimu3», Tema 2.2.
«Dynkuuu, ux cpoiictsa u rpaduxu. [penen pynkuun»; paszgen 3 «/Iuddepenunansuoe ucuuce-
HUe», Tema 3.2 «MccnenoBanue QyHKUUN U pelieHHe MPUKIAJAHBIX 3a7a4 C MOMOIIBIO TPOU3BO/I-
HO».

3.4. PCKOMeHHaIII/II/I Mo peajqu3alnu JUCHUIIJIMHBI IJIsT UHBAJIU/10B H JIMI C OrPAHUYCH~-



HBIMH BO3MOKHOCTAMM 310POBbA

3.4.1. Haanune cOOTBETCTBYIONIUX YCJAOBUH pPeau3aluu JUCHUIIIHHBI

Jns o0ydaromumxcsi U3 4uclia MHBAJIUAOB U JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10pPOBbS Ha
OCHOBaHWHW TMHCHbMEHHOTO 3asBIICHUS O0y4aroMIerocsl MUCHUIUIHHA (TPOPECCHOHATBHBIA MOJYJIIb)
peau3yeTcsi ¢ y4eTOM 0COOCHHOCTEH NCUX0(pU3NYECKOr0 Pa3BUTHUS, HHAUBUAYAIbHBIX BO3MOXKHO-
CTEeW U COCTOSIHMSA 3JI0pOBbsI (Jajiee - MHAMBUAYAJIbHBIX OCOOCHHOCTEH); oOecrednBaeTcsi coOIo-
JIEHUE CIEIYIOIUX 00IuX TpeOOBaHMI: UCTIOIb30BaHUE CHEIMATBHBIX TEXHUYECKUX CPEACTB 00Y-
YEHUS! KOJJIEKTUBHOTO U MHAUBUAYAIBHOTO MOJIb30BAHUS, IPEIOCTABIEHUE YCIYT aCCUCTEHTA (T10-
MOII[HUKA), OKA3bIBAIOIIETO TaKOMY OOydaromeMycsi He0OXOAUMYI0 TEXHUYECKYIO0 ITOMOIIb, 0bec-
MEYCHUE JIOCTYIA B 3[[aHUS U MIOMEIICHHUS, TJ¢ TPOXOIUT yUeOHBIN Mpoiiece, pa3MenicHre Ha Top-
tane OCII HeoOX0IUMBIX MaTEpUasIOB JIJIsl TEOPETUUECKON MOATOTOBKH, /Ul TJAOOPATOPHBIX padoT,
MaTepHaJIOB Il CAMONPOBEPKH 3HAHMM (KOMIETEHIMI) M MOJATOTOBKM K KOHTPOJIO 3HAHUU MO
paszzenaM TUCHUIUIMHBI (IpO(heCCHOHATBLHOTO MOIYJIsA),  ApYrHe yciaoBHs, 6€3 KOTOPhIX HEBO3-
MO>KHO HJIM 3aTPYAHEHO 00yUYeHHUE MO0 AUCHUILTHHE (MTPO(HeCcCHOHATEHOMY MOJTYIIIO).

3.4.2. Obecneuenue cod101eHUsI 0OLIUX TPedOBaHMIL

[1pu peanuzanyy AUCHUILIMHEL (IPO(ECCHOHAIBHOTO MOYJIsI) HAa OCHOBAaHHH IMUCHMEHHOTO 3asiB-
JeHus 00yJaromerocsi 00ecreYnBaeTcsi COOMIOICHNE CISAYIOMNX 00IUX TpeOOBaHUIl: MPOBEICHHE
3aHATUH JUIS CTYJICHTOB-UHBAJIHMIOB M JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI B OJTHOM
ayIUTOPUU COBMECTHO C JAPYTHUMHU 00YYAIOIUMHUCS, HE UMEIOIIIMMHU OTPaHUYEHHBIX BO3MOXKHOCTEH
3JI0POBBS, €CIIM 3TO HE CO3/1aeT TPYJHOCTEH Ul 00Yy4YalomIuXcs; MPUCYTCTBHE B ayTUTOPUH acCH-
cTeHTa (aCCUCTEHTOB), OKa3bIBAIOIIETO(MX) O0YUAIOIIMMCS HEOOXOUMYIO TEXHUYECKYIO TTIOMOIIH C
Y4ETOM UX MHAMBUAYaJIbHBIX OCOOCHHOCTEH Ha OCHOBAaHMU IMMCbMEHHOTO 3asIBJICHHS; ITOJIb30BaHNE
H€06XOI[I/IMI)IMI/I OGy‘IaIOHII/IMCFI TCXHUYCCKUMU CPEACTBAMU C YUCTOM HMX HMHIAWBUAYAJIBHBIX 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 peanu3anuul JUCIUILIIMH
(mpodeccuoHaTBHBIX MOJYJICH) TOBOISTCS IO CBEAEHUS OOY4YarOIIMXCS C OTpaHUYCHHBIMH BO3-
MO>KHOCTSIMH 3JI0POBbsI B TOCTYITHOMU U1 HUX opMme.

3.4.4. Peanuszanusi yBeJHYCHHS NMPOJOIAKATEIbHOCTH NMPOXOKACHUS NMPOMEKYTOYHOM
aTTeCTALlMU 110 OTHOIICHHI0O K YCTAHOBJICHHOH NPOJOJIKHTEIbHOCTH 1JIsi 00y4alouerocs ¢
OrPaHUYCHHBIMH BO3MOKHOCTSIMH 310POBbS
HpOI[OJ'DKI/ITeJ'II)HOCTB IMPOXOKIACHUA HpOMe)KYTOqHOﬁ aTTeCTallu 10 OTHOUICHUIO K YCTAHOBJICH-
HOW MPOJIOJKUTEIBHOCTH YBEIMYMBAETCS 110 MUCBbMEHHOMY 3asiBJICHHIO 00YYaroIerocst ¢ orpaHu-
YCHHBIMU BO3MOXHOCTAMU 3J0POBbBA; MPOAOJDKUTCIBHOCTE 3K3aMC€HA, IMPOBOAMMOI0O B IMHUCbMCH-
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 00YyYarolerocst Ipu yCTHOM OTBETE yBelIMuuBaeTcs He Oonee yem Ha 0,5
yaca.
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM JUCIHUIIIAHBI

KoHTpoJib U o1leHKAa Pe3y/IbTaTOB OCBOCHHS JTUCLUUILIMHBI OCYIIECTBISIETCA MPerno/aBaTe-
JIEM B MPOIIECCE MPOBEACHUS MPAKTUUCCKUX 3aHATUN, TECTUPOBAHUS, a TAK)KE BBHITIOJIHCHHUS WH]IH-
BHUIyaJIbHBIX 3aIaHUMU.

Pe3ysabTarsl 00yyeHus @®opMbI U METOAbI KOHTPOJISI M OLIEHKH pe-
(0CBOEHHBbIE YMEHMUSsI, YCBOCHHbIE 3HAHWS) 3yJbTATOB 00y4YeHUs
1 2
YmeHus:
peliath NpuKIagHble 3a1a4d B 00jacTu npodeccu- | MpakTUYECKUe 3aHATHS, TECTHPOBAaHHUE, KOH-
OHAJIBHOMU JIESTEIHLHOCTH; TPOJBHBIC PAOOTHI, CAMOCTOSTEIbHBIC PAOOTHI

MPUMEHSTH MPOCThIC MATEMATHUECKUE MOJCTH CH- | IPAKTUYCCKHUE 3aHATHS, 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 TOHATHS U METOAbl MAaTEeMAaTHYECKOTO | TECTUPOBAHUE, KOHTPOJIbHBIE pPAaOOTHI, Camo-
aHaM3a, TEOPUH BEPOSITHOCTEH M MAaTEMAaTHYECKOUN | CTOSITENIbHBIE PAaOOTHI
CTaTUCTUKH,

OCHOBHBIE MaTeMaTHYECKHE METOJbl PEILIEHHUs | OMPOC, KOHTPOJIbHBIE PabOTHI, CAMOCTOSTEIb-
MPUKJIAIHBIX 337a4 B 00JacTu npodecCHOoHaIbHON | Has paboTa
JIESITEJIbHOCTH.

OneHka WHAWBUAYAIBHBIX O0pA30BATEIbHBIX JOCTHIKCHHUU IO pe3yibTaTaM TEKYIIEro U
UTOIOBOT0 KOHTPOJISI HPOU3BOJIUTCS B COOTBETCTBUU C CUCTEMOH OLICHKM pEIleHUs 3aJa4, OTBETOB
Ha BOIIPOCHI, BBHIIIOJIHEHUS 3aJJaHUM (TECT):

90 - 100% npaBUIBHBIX OTBETOB - OTJINYHO;

80 - 89% mpaBMIIEHBIX OTBETOB - XOPOIIIO;

70 - 79% - npaBUIIbHBIX OTBETOB - YAOBJIETBOPUTEIIBLHO;

Menee /0% TpaBUIBHBIX OTBETOB - HEYOBJIETBOPUTEIHHO.

PesynbpTaTom ocBoeHUs MporpaMmsbl yueOHOW JUCIUILIMHBI SBIISETCS JOCTHXKEHNE 00yUYaroUMUCs
JUYHOCTHBIX pe3yibTaroB (JIP) mpu Bocnutanuu:

Kon HaumeHoBaHue pe3yabTaTa BOCHUTAHUA

JIP. 4 [TposBisIIOIINI U AEMOHCTPUPYIOIIMK YBAXKEHHUE K JIFOISIM TPyAa, OCO3HAIOIIHNM LIEH-
HOCTh coOCTBEeHHOTO Tpyaa. Ctpemsiuiicss kK GOPMHUPOBAHHUIO B CETEBOM cpenie JInd-
HOCTHO M NNPO(ECCHOHAIBHOT0 KOHCTPYKTHUBHOTO «IIM(PPOBOTO CIEAAN.
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