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1. MACIIOPT PABOYEM ITPOT'PAMMBI JUCHHUILJINHBI



1.1. Ob6aacTh NPUMeEHEHUSA

Pabouas mporpamma muctmrmmmael EH.01. [pukmagnas maremaruka pa3paboTaHa Ha
ocHoBe DenepanbHOrO0 rOCYAapCTBEHHOr0 00pa3oBaTENbHOTO CTaHAApTa IO CIELUAIbHOCTH
CIIO 08.02.10 CtpouTenbCTBO XKENE3HBIX JOPOT, IYTh U IIyTEBOE XO3SICTBO.

1.2. MecTo AUCHUILIMHBI B CTPYKType NPOrpaMmbl MOATOTOBKH CHENUAJHCTOB
cpeJHero 3BeHa

Huctunnuna EH.01. Tlpuxknannas maremaTtvka BXOAMT B MAaTeMaTHYECKUH W OOIIMI
€CTECTBEHHOHAYYHbIN y4EOHbIN IIUKI.

1.3.

He.]'ll/l H 3aJavud AUCHHUIIVIMHBbI — TpeﬁoBaHI/Iﬂ K pe3yjgbTaTaM O0CBOCHUA

JUCHHUILINHBI
B pesynbrate ocBoenus qucrummasl EH.01. [Ipuknaanas matemaTrnka oOydaromuiics
JIOJKEH YMETh:
— MPUMEHATh MaTeMaTHYECKHE METO bl TUPPEPEHIINATFHOTO U HHTETPaIbHOTO
WCUYUCIICHUS IS pelieHus: MpoPeCCHOHANIBHBIX 3a7a4;
— MIPUMEHATh OCHOBHBIE MOJIOKEHUSI TEOPHUHU BEPOSITHOCTEN U MaTEeMAaTHIYECKOM
CTaTUCTUKH B TIPO(HECCUOHATBLHOM IEeITETbHOCTH;
— UCIOJIH30BaTh MIPUEMBI K METOJIbI MATEMATHYECKOTO CHHTE3a U aHAJIN3a B
pa3IUYHBIX TPOPECCUOHATHHBIX CUTYAIIHSIX.
3HAaTh:
— OCHOBHBIE TTOHATHSA M METOIBI MAaTEMaTUIECKO-JIOTHYECKOr0 CHHTE3a 1 aHAIM3a
JIOTUYECKHUX YCTPOMCTB;
— CcrocoObI peleHus MPUKIIATHBIX 3a/1a4 METOI0M KOMIUIEKCHBIX YHCET.

N3yuenne naHHOW NUCHMIUIMHBI TIPEANOJAracT OCBOCHHE CIEIYIONIMX OOIuX |
npohecCHOHANTBHBIX KOMITETCHITUMN:

Kon HauMmenoBanue koMneTreHuu
OK 1. [ToHMMaTh CYIIHOCTH U COIMATBHYIO 3HAYMMOCTh CBOEH OymyIeit mpodeccun,
MPOSBJISITH K HEM YCTOMYMBBINA MHTEPEC.
OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTD, BHIOUPATh TUIIOBBIE METOIbI U
CHOCOOBI BBIMOJIHEHUS PO (ecCHoHaNbHBIX 3a/a4, OLIEHUBATh UX A((HEKTUBHOCTH U
Ka4yecTBO.
OK 3. [IpuHUMAaTh pelieHus B CTAaHAAPTHBIX U HECTAaHJAAPTHBIX CUTYallUsAX U HECTH 3a HUX
OTBETCTBEHHOCTb.
OK 4. OcyIiecTBIATh IOUCK M UCTOJb30BaHUE HH(OPMAITH, HEOOX0TUMOM 115
3¢ (heKTUBHOTO BHITIOTHEHUS MPOodECCHOHATBHBIX 3a/1a4, MPO(PECCUOHATBHOTO U
JUYHOCTHOTO Pa3BUTHSL.
[IK 1.1. | BeImonHSTh pa3inuyuHble BUJIbI F€0JIE3UYECKUX CHEMOK.
[IK 1.2. | OGpabaThiBaTh MaTepHalIbl F€0JIE3UYECKUX CHEMOK.
IIK 3.1. | OGecnieunBaTh BHITIOJHEHUE TPEOOBAHNN K OCHOBHBIM 3JIEMEHTAaM U KOHCTPYKIIMH
3eMJISIHOTO MOJIOTHA, IepPee30B, MMyTEeBbIX U CUTHAJIBHBIX 3HAKOB, BEPXHETO
CTPOEHUS MYTH.
[IK 4.1. | IlnanupoBatTh paboTy CTPYKTYPHOTO MOAPA3ACIICHUs TPH TEXHUUECKOM

OKCILTyaTalnuu, O6CJ'Iy>KI/IBaHI/II/I 1 PEMOHTC ITYTH, HCKYCCTBCHHBIX COOPY)I(GHPIP'I.

1.4. Kosim4ecTBO 4acOB HA OCBOEHHE MPOrPaMMbI TUCHHILIMHBI (0UHast popma

00yueHms )

MakcumanbHas yueOHast Harpyska odyuatomerocs :90 yacoB, B TOM 4uce:




- o0s13aTenbHAs ayIMTOpHAs yueOHast Harpy3ka oOydJarorierocs: 64 Jaca,

- caMocTosATeIbHas paboTa oOydaromierocs: 26 4acos.

1.5. Kosim4ecTBO YacoB HA OCBOEHHE MPOTrPaMMbl TUCHUTIMHBI (3a04Has ¢popma
o0yueHus)

MakcumanbHas yueOHast Harpy3ka odydaromerocs :90 4acos, B TOM 4uclie:

- o0s13aTenbHast ayIuTOpHas yuyeOHas Harpy3ka ooydaromerocst 14 yacos;

- caMocTosATeIbHas paboTa oOyJaromierocs: 76 4acos.



2. CTPYKTYPA U COAEPKAHUE JUCIHUITJIMHBI

2.1. O0beM JMCHUIIIMHBI M BU/bI Y4eOHOH padoTsl (04Has ¢gopma 00yueHust)

Bua yueOHo# paGoThl O0bem
4acoB
MakcumManbHas yaeOHast Harpyska (BCero) 90
OO6si3arenbHas ayaAuTopHas yueOHas Harpy3ka (Bcero) 64
B toMm uucne:
[IpakTrueckue 3aHATHS 26
CamocTrosTenpHas pabota oOyJaronerocs (BCero) 26

[IpomexyrouHas aTrTectanus B (popme: s3K3amMeHa

2.2. O0beM TUCHMIJIMHBI U BU/IBI Y4e0HOIi padoThl (3a04uHasi popMa 00yUeHuUs1)

Buj yueOHoii padoThl O0bem
4acoB
MaxkcumManbHas yaeOHast Harpyska (BCero) 90
O06s13aTenbHas ayIuTopHas yuebHas Harpys3ka (Bcero) 14
B toMm uucne:
[IpakTrueckue 3aHATHS 4
CamocrosTenbHas paboTa 00ydaromierocs (BCero) 76

[MpomexxyroduHas arrectanus B popme: dIK3aMeHa




2.3. TemaTH4eckHii JIaH U cojiep:KaHUe TUCHUILIMHBI (04Has popma o0yueHus)

HaumenoBanue CoaepikaHue yueOHOro MaTepuasa, NPaKTHYeCKHe 3aHATHS, CAMOCTOATEIbHAS Oo0bem Koambt
pa3iesioB U TeM padora o0y4aromerocsi 4acos KOMIIeTeHI Uil
1 2 3 4
BBenenue Conepxxanue yueOHOro Marepuasa OK.1, OK.2
Brenenune. Pacuimpenune noHsATUA YKCIIA. 2 OK .4, T1K.3.1
I1K.4.1
CamocrosiTesibHast paboTa 00y4aromMXxcs
[ToarotoBuTh coobmieHue mo teme (Ha BbIOOp): «MaremMaTuka W Hay4yHO-TEXHMUYECKUN
nporpeccy»; «MaTtemarnueckoe MOJeMpoBaHuey»; «MaremaTHKa B AKH3HU O0IIECTBAY; 1
«CBSI3b MAaTEMaTUKHU C APYTUMU JUCHUILTHHAMI.
Tema 1. Conep:xxanue y4yeOHOro marepuaja 2 OK.2
KoMmmuiekcHble JleiicTBUS HaJl KOMIUIEKCHBIMU YKCIaMHU, 3aJaHHBIMU B airedpanyeckoil popme. OK.3
ymciia Conep:xanue yuyeOHOro Mmarepuaja 2 OK.2
TpuronomeTrpudeckas u oka3zareiabHas (POpPMBI 3aITUCH KOMIUIEKCHOTO uncia. dopmyna OK.3
Ditnepa.
IIpakTHYeckoe 3aHATHE OK.2, OK.3
[Tepexon ot anrebpanyeckoit (GopMbI K TPUTOHOMETPUUIECKOHN U TIOKa3aTelIbHOM. Perenue 2 IIK 3.1
3a/1a4y I HAXOKJAECHHS TIOJIHOTO CONPOTUBIICHUS MIEKTPUUECKON LIEeNH IEPEMEHHOTO [IK 4.1
TOKA C TOMOILIbIO KOMITJIEKCHBIX YHCET
CamocTrosiTesqibHasi padoTa 00yYyarommxcst 2
BrinonHeHue TpeHUPOBOYHBIX 3aJaHUI
Conepxanue yueOHOro Marepuasia 2 OK.2
Pemrenue cucrem nuHelHbIX ypaBHEeHUN MeTooM Kpamepa. OK.3
CamocrosiTesibHasA padoTa 00y4aroIMXCst 2 OK.2
Marpuna, aeiicTBus HaJ HUMU. Penienre cucteM JIMHEWMHBIX YpaBHEHUM MaTPUYHBIM OK.3
crocoOoM
IIpakTHyeckoe 3aHsiTHE 2 OK.2, OK.3
Pemenue cucreM Tpex IMHENHBIX YPaBHEHHUH ¢ TpeMsl HEU3BECTHBIMU MeTo10M Kpamepa [1K.4.1




Tema 2. Coaepikanue yueOHOro MaTepuaJja OK.2, OK.3
Muddepenmmannn | [Ipenen pynkuuu. [lepBriit 1 BTopoii 3aMedaTeNbHbIe TPEaesbl IK.3.1, IIK 1.1
oe U MHTerpajibHoe | Briuucienne npon3BoJHON ClI0KHOU (QYyHKIMK. Belunciienne HeonpeaeneéHHbIX [1K1.2
HCYMCIeHHe MHTETPaJIOB (QyHKIUH.
Conepxxanue yueOHOro Marepuasa OK.2, OK.3
Boruncnenue onpenenennoro unterpana. ®opmyna Herotona—JleiiOnuna. [1K1.2
Conep:xxanue yueOHOro Marepuaja OK.2, OK.3
[Ipumenenue nponsBoiHON. ONpeeNeHHOro HHTErpajla K peleHUIo 3a1ad. I1K.3.1
IIpakTHYeckoe 3aHATHE IK.3.1
Brruncnenue npeenos ¢ MOMOIIBIO 3aMeYaTeNIbHBIX IPEEIIOB U PACKPBITHS
HEOMPEIETCHHOCTEN
IIpakTHYeckoe 3aHATHE IK.3.1
Brruncnenue npous3BoHON CIOKHON (DYHKITUH.
IIpakTHyeckoe 3aHATHE IK.3.1
Brrunicnenue HeonpeieIeHHbIX HHTErPajioB HEMOCPEACTBEHHBIM HHTETPUPOBAHUEM U
METO/I0OM MOJICTAHOBKH
IIpakTHYeckoe 3aHATHE IIK.3.1
[Ipunoxxenne npou3BOIHON (PYHKIIMHU U OMIPEICTICHHOT0 HHTErpalia K PeleHUI0
MPUKJIAIHBIX 3a7a4
CamocTrosiTesqibHasi padoTa 00yYyarommxcst
Pemenue TpeHrpoBOUHBIX 3a7a4 10 TeMaM: [Ipenensl, mpousBoiHas, UHTETpal U €ro
MIPUIIOKEHUS
Tema 3. Conepxanue yueOHOro Marepuasia OK.2
OO0ObIKHOBEHHBIEC Juddepenunanbabie ypaBHEHUS C pa3AesSIONIMMUCS TepeMeHHbIMUA. OTHOPOIHbIE OK.3
au¢p¢epeHnAIbH | YPABHEHMS IIEPBOTO MOPAIKA. [IK.3.1
ble ypaBHEHHSI Conep:kanue y4eGHOro MaTepuasia OK.2
HuddepennnanbHbie ypaBHEHHUS JTMHEWHBIE BTOPOTO MOPSAIKA C TIOCTOSIHHBIMU OK.3
KoahduIeHTaMu. ITK.3.1




IIpakTnuyeckune 3aHATHS

Pemenune nuddepeHnanbHpIX ypaBHEHUN TIEPBOTO MOPSAIKA C Pa3ACISIIOIIUMUCS
nepeMeHHbIME. JInHEeHBIE 0JHOpOAHBIE Au(depeHnnanbHbIe ypaBHEHUS BTOPOTO
MOPSIZIKA C HOCTOSTHHBIMU KOA(PPUIIUEHTAMU

I1K.3.1

CamocrosiTesibHas padoTa 00y4aroIuXcst
BeInonHenne TpeHUPOBOYHBIX 3aJaHUI

Tema 4. Conep:xxanue yueOHOro Marepuaja OK.2
Huddepenmmansn | Audpdepennuanbabie ypaBHEHHS B YaCTHBIX MPOU3BOIHBIX. OK.3
bl¢ YpaBHEHHS B [Ipumenenne nuddepeHnnanbHbIX YpaBHEHUH B YaCTHBIX TPOU3BOIHBIX IIPU PELLIEHU U I1K.4.1
YaCTHBIX npodeccroHalbHBIX 3aa4
NMPOU3BOIHBIX CamocrosiTesqibHast padoTa 00yYarOIMXcs
[IpopaboTka KOHCIIEKTOB 3aHATHH, YU€OHBIX U JOTIOJIHUTEIbHBIX HCTOYHUKOB
Tema 5. Paasbl Conepxanue yueOHOIro Marepuasia OK.2
Uucnossie psabl. [IpuzHak cxoaumocTu yucioBoro psijaa no Jamambepy. Paznoxxenue OK.3
MOABIHTETPAIbHON (QYHKIIUU B PSII.
Conep:xanue y4yeOHOro Mmarepuaja OK.2
Crenennble panbl MaknopeHna. [IpumeHneHne 4uciioBbIX psAOB MPU PELIEHUN OK.3
npodeCcCHOHANBHBIX 3a/1a4.
IIpakTHYeckoe 3aHsATHE
Omnpeaenenue CXo0UMOCTH PAJOB 10 Npu3HaKy JlamamoOepa. Onpenenenune cXoAuMOCTH [1K.4.1
3HaKONepeMeHHbIX psAaoB. Pasnoxxenue ¢pynkuuu B psag Oypee.
CamocrosiTesqibHasi padoTa 00y4yarommxcst
Pemenne paznuyHbIX mpodecCuoHaNbHBIX 331a4; OMPeIeIeHHe METOI0B B CIIOCOO0B HX
pelIeHHUs.
Tema 6. Teopust Conepxanue yueOHOro Marepuasia OK.2
MHOKeCTB MHo3k€ecTBO U ero 3meMeHThl. Onepanun HaJ MHOKECTBaMU: NiepecedeHre, 00beMHEHNE, OK.3
nononHeHue. OTHOLIEHMs], X BUIBI U cBOMCTBa. Jlnarpamma Jiiepa— Benna. 3agaun, I1K.4.1

INpUBOJAIINUC K IIOHATUIO rpa(ba. OCHOBHBIC TOHSTHS TCOpUHn Fpa(bOB. HpI/IMeHeHI/IC
TCOPHUHN MHOXKECTB U TCOpUHU Fpa(bOB IIpyu pCIICHNUN HpO(beCCI/IOHaJ'IBHBIX 3aaad.




HpaKTI/I‘leCKOC 3aHATHE

IIK 1.1

[TocTpoenwue rpada mo ycloBUIO CUTYyallMOHHBIX 33124 [IK 4.1
CamocrosiTesibHast paboTa 00y4aromMXCcst
[ToarotoButh coobmienue mo teme (Ha BbIOOpP): «M3 HCTOPUM BO3HUKHOBEHHS TEOPHUU
rpadoB. 3amada 0 KEHUTCOEPTCKUX MOCTax»; «3agada O TpeX JOMax U TPEX KOJIOIIax»;
«3amava o packpacke reorpaduyeckoil KapTel»; «3aqada COCTaBICHUS PACIIHCAHU.
Tema 7. Teopusi Conep:xxanue yueOHOro Marepuaja OK.2
BepOsSITHOCTEH [TonsTe koMOuHaTOpHOM 3agaun. daxkropuan uncia. Buapl coequHeHnii: pa3melienus, OK.3
MepecTaHOBKH, COUETaHMs, UX CBOWCTBA. [IpruMeHenne KoMOMHATOPUKU IIPU PEILIEHNUN I1K.3.1
npodeccroHalbHbIX 3a7a4. CiyyailHbI SKCIEPUMEHT, JIEMEHTAPHbIE UCXO/Ibl, COOBITHSI. I1K.4.1
Onpenenenre BEPOSITHOCTH: KIACCUYECKOE, CTATUCTUYECKOE, FTEOMETPUUECKOE; YCIOBHAS
BEPOSITHOCTh. TE€OpeMBI CI0KEHUS U YMHOKEHUS BEPOSATHOCTEH.
®opmyia noJHou BeposiTHOCTU. Dopmyna bepHysu.
Conep:xxanue y4yeOHOro marepuaja OK.2
Cny4aliHble BEJIMYMHBI, 3aKOHBI KX PACIIPEICTICHUS U YUCIOBBIE XapaKTEPUCTUKHU. OK.3
MaremaTnueckoe oxxugaHue u aucnepceus. [I[pumMmeHnenue Teopun BEpoOATHOCTEN TPU IK.3.1
perieHur npo(ecCHOHATBHBIX 3a/1a4 I1K.4.1
IIpakTHYecKkoe 3aHATHE IIK.3.1
Pemenne nmpocTeimmx 3a1a4 Ha ONMPEICICHHE BEPOSITHOCTH CIIYYaHOTO COOBITHUS [1K.4.1
IIpakTHYeckoe 3aHATHE IIK.3.1
[Toctpoenue psAaoB pacupeaesieHus: JUCKPETHOM CIydallHOW BEJIMYMHBI IO 3aJJAHHOMY [1K.4.1
YCIIOBHIO.
CamocrosiTesibHas padoTa
[ToarotoButh pedepar nmo teme (Ha BbIOOD): «McTopus xkomOuHATOPUKNY; «CTapuHHBIE
KOMOUHATOpHBIE 3a71aun»; « Teopusi BEpOATHOCTEN B a3apTHBIX UTPAX);
Tema 8. Uncsennoe | Cogep:xanue yueOHOro MmarepuaJia OK.2
nudpepenmmponan | [Tonarue o uncnenHoM auppepenupoBanuu. Popmybl TPUOIMHKEHHOTO OK.3
ue g depeHInpoBaHus, OCHOBAHHBIE HA HHTEPIOJSIIIMOHHBIX popmyrax HeloToHa. [1K.4.1

[Tpumenenue yrcaeHHOro U GepeHIMpOBaHNs IPU PEIICHUH TPO(PECCHOHATBHBIX
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3aga4

CamocrosiTesibHast padora 2

Pemenue pa3nmuvHBIX BAPHAHTOB TPCHUPOBOYHBIX 3aIaHUH.
Tema 9. Uncsennoe | Conep:xkanue yueOHOro MaTepuasa 2 OK.2
penieHue [Tonsarue o uncienHoM pemennn TudepeHInaTbHbIX ypaBHeHun. Meroa Diinepa ais OK.3
00bLIKHOBEHHBIX penieHnust 0OBIKHOBEHHBIX U PepeHnabHbIX ypaBHeHU. [IpuMenenue metoaa [K.3.1
nuddepeHnuanbH | YUCIECHHOTO penieHus quddepeHInaIbHbIX YpaBHEHUH NIPU peLICHUH
bIX YPaBHEHUH npodeccroHalIbHBIX 3aj1au.

IIpakTHyeckoe 3aHsITHE 2 IK.3.1

[Ipubmmxennoe pemenne quddepeHnnaIbHbIX YpaBHEHUH IEPBOro MOPsIKa METOI0M

Ditnepa

CamocrosiTesibHasi padoTa 2

CpenctBaMu TabIMYHOTO MPOLIECCOPA TPOUHTETPUPYIUTE ypaBHEHUE
Tema 10. Conep:xxanue y4yeOHOro marepuasa 2 OK.2
YucaenHoe [ToHATHE O YMCIIEHHOM UHTErpUpOBaHUU. DOPMYIIbI YHCIEHHOTO HHTErPUPOBAHHUS OK.4
HHTErPUPOBaAHHE npsiMOyrosibHUKA U Tpaneruid. dopmyna Cumiicona. AOGCOIIOTHASI IOTPEITHOCTD MPH IK.3.1

YUCJIEHHOM MHTErpupoBaHuu. [IprMeHeHre YUCIEHHOr0 NHTETPUPOBAHUS IJIs PELICHUS 1K 4.1

npodeCcCHOHANBHBIX 3a/1a4.

IIpakTHYeckoe 3aHATHE 2 ITK.3.1

[Tpubnm>xeHHOE BEIYMCIICHHUE OPEICICHHBIX HHTETPAJIOB [1K.4.1

CamocrosiTesibHasi paboTa 1

[ToaroToBka k 3auery

90

HToro no aucuuninge

11



2.4. TemaTH4eCKHIi IVIaH U COJepP:KaHNe TUCHUILUIHHBI (3a04Hasi popma o0ydyeHns )

HaunumenoBanue
pa3aesioB U TeM

Coaep:xkaHue y4eOHOT0 MaTepuasia, NPaKTHYECKUEe 3aHATHS, CAMOCTOATEIbHAS
padora o0yuaronierocs

O0nLeM
4acoB

Koani
KOMIIeTeHII NI

1

2

il

BBenenune

Coaepixkanue yueOHOro Matepuana MaremaTika U HaydHO-TEXHUYECKU porpecc;
MMOHATUC O MATECMATUICCKOM MO ACITIUPOBAHUH. Poie MaTeMaTnku B IIOArOTOBKE
CTIEIIMATIICTOB CPEAHETO 3BEHA XKEJIE3HOAOPOKHOTO TPAHCIIOPTa U (OPMUPOBAHUH OOIINX
1 po(hecCUOHATIBHBIX KOMIIETEHIINN

OK.1, OK.2

OK .4, TIK.3.1
I1K.4.1

CamocrosiTesibHast paboTa 00y4yarommXxcst

[IpopaboTka KOHCIIEKTOB 3aHATUH, YUeOHBIX U3AAHUM U JOMIOJIHUTEIBHOM JINTEPATYPHI,
TIOMCK, aHAJIU3 U OlleHKa HH(popmannu (mpodeccuoHaIbHbIe 0a3bl JAHHBIX, PECYPCHI CETH
WHuTepHeT) no conepkaHuio yueOHOro MaTepuaia U ONpeAeTICHHUIO 3ajau CBOETO
po(ecCHOHATIBHOTO M JIMYHOCTHOTO pocTta. [loAroToBka cooOUIeHHH UITN Tpe3eHTaluil

Tema 1.
KoMmmiekcHbie
qyuciia

Conep:xxanue yuyeOHOro marepuaja
KommuiekcHple uncia 1 uX reoMeTpuyeckas MHTeprperanus. JlecTBus Haj

KOMILJIEKCHBIMU YK CJIAaMU, 33JJaHHBIMH B aJire0panyecKoil 1 TPUrOHOMETPUIEcKoi opMax.
[TokazarenpHas popma 3anucu KoMmruiekcHoro uncia. dopmyna Diinepa. [Ipumenenue
KOMIIJIEKCHBIX YHCEN MPH pelIeHnH MpodheccunoHaIbHbIX 3a71a4

IIpakTHYeckoe 3aHATHE

[Tepexon oT anredbpanyeckoit (GopMbI K TPUTOHOMETPUUIECKON U TIOKa3aTelIbHOM. Perenue
3a/1auM JUIsl HAXOKJICHHS TIOJHOTO COTPOTUBIICHUS AIIEKTPUUECKON LIENHU IepeMEHHOTr0o
TOKa C IIOMOIIbI0 KOMITJIEKCHBIX YHCE

OK.2
OK.3
IIK 3.1
IIK 4.1

CamocrosiTesqibHast padboTa
[IpopaboTka KOHCIEKTOB JIEKINA, y4eOHBIX U3TAaHUI U TOTIOTHUTEIFHON JIUTEPATyphI O
Tteme: KomruiekcHble yncna

Tema 2. CBoiicTBO
omnpeneauTes el u
HX BLIYHCJIEHHE

CamocrosiTesibHAas padoTa 00y4arOIIUXCs

[IpopaboTka KOHCIEKTOB JIEKIN, y4eOHBIX U3TAaHUIN U TOTIOTHUTEIBHON JIUTEPATYPHI.
N3yuenue tembl: «Onpenenutens MaTpuiibl. CBONWCTBA ONpeAeIUTENEH U UX BBIUYUCICHHE.
Pemenue nuHeitHbIX ypaBHeHUl 1o Gpopmynam Kpamepa.».

Tema 3.

CamocrositesibHast padora
[TpopaboTKa KOHCIIEKTOB JICKIMH, y4eOHBIX U3/IaHUH U JOMOIHUTENBHON JIUTEPATYPBHI.
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JudppepennuaibH
oe U MHTerpajibHoe
HCYMCIeHHe

Wzyuenne temsl: [Ipenen ¢pynkuuu. [lepsoiit 1 BTopoii 3aMedaTesibHbIe TPEAebl

Coaepikanue yueOHOro MaTepuajia

[IpousBoanas pyHkuu. ['eoMeTprudeckuid U PU3MUECKHA CMBICI TPOU3BOIHON (DYHKINH.
[IpousBoanbIe cnoxHbIe GyHKIUU. [IprtoskeHre Mpon3BOAHON (GYHKIMH K PEIICHUIO
pa3JIMYHBIX 3a/1a4.

OK.2

OK.3
I1K1.2

Conepxxanue yueOHOro Marepuasa

WuterpupoBanue Gpynkmuii. Omnpenenenusiii uaterpai. ®opmyna Herorona—Jleloauna.
[Tpunoxenne onpeneIeHHOr0 HHTETpajia K PEIICHUIO Pa3InIHbBIX PO (HECCHOHATBHBIX
3ama4

OK.2
OK.3
IK.3.1

I[IpakTHYyeckne 3aHATHS
[Ipunoxxenue onpeneneHHOTO HHTErpasia K PEICHUIO TPUKIIAAHBIX 3aa9

I1K.3.1

CamocrosiTesibHasi paboTa 00y4arOIIMXCst

[IpopaboTka KOHCHEKTOB 3aHSTUN, Y4eOHBIX M3AaHUNW M JOMOJIHUTEIBHOW JHUTEpaTyphl.
[Touck, ananu3 u oneHka uHbopmaruu (mpodeccuoHaNbHbIe 0a3bl TaHHBIX, PECYPCHI CETH
WHuTepHer) mo coiepxkaHUIO y4eOHOTO MaTepuaia U OIpeNeleHHI0 MPOo(ecCHOHAIBHO
3HAYMMBIX 33/1a4. BbIMogHEeHNe JOMaINIHEe KOHTPOJIBHON PabOTHI.

10

Tema 4.
OObIKHOBEHHDbIE
auddepeHnuanbH
ble ypaBHeHMUsI

Conep:xanue y4yeOHOro Mmarepuaja
Juddepennnanbapie ypaBHEHHsI TIEPBOTO M BTOpOTO Topsika. JuddepeHmaibabie

YpPaBHEHHUS C pa3leIIIIONIMMHECS IepeMeHHbIME. OTHOPOIHBIC YPaBHEHUS TIEPBOTO
nopsifka. JIMHeHHbIe OJHOPOIHBIC YPABHEHHUSI BTOPOTO TIOPSIZIKA C TIOCTOSHHBIMHU

ko3 durnmentamu. [IpumeHeHrne 0ObIKHOBEHHBIX TU(PGEPEHITNATBHBIX YPABHECHUHN TTPH
peteHnu mpoecCHOHATBHBIX 33124

OK.2

OK.3
I1IK.3.1

CamocrosiTesqibHasi padoTa 00y4aroIMXcs

[IpopaboTka KOHCIIEKTOB 3aHATHI, y4eOHBIX U3/aHUN U TOTIOTHUTEIHEHOMN TUTEPATYPHI.
[Touck, ananus u ouieHka uHpopmanuu (podeccuoHanbHbie 0a3bl JAHHBIX U PECYPCHI CETH
WuTepHeT) no conepkaHrio yueOHOTo MaTepuala U OIpeesIeHUI0 MPo(ecCuOHANIBHO
3HaYUMBIX 337a4. [loiroToBKa K MpakTUYECKOMY 3aHSATHIO U 3aIIUTE OTYETOB C
WCIOJIb30BaHMEM PEKOMEH A npenogaBatens. JloManHss KOHTpoapHas padoTa.
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Tema S.
JudpepenuuaibH
ble YPABHEHHS B
YaCTHBIX
NPOU3BOIHBIX

CamocrosiTesibHast paboTa 00y4YaromMXxcst

[IpopaboTka y4eOHBIX U3IaHUH U JOTIOTHUTEIBHON JIUTEPATYPHI IO TEME:
«Auddepennnanpaple ypaBHEHHS B YACTHBIX MPOU3BOAHBIX. [I[puMenenue
mddepeHnnanbHbIX YpaBHEHUH B YaCTHBIX IPOM3BOIHBIX IPU PELICHUU
podeCCHOHAIBHBIX 3329y,

Tema 6. Paanl

CamocrosiTesibHast padora

[IpopaboTka y4yeOHBIX H3aHUN U JIOMOJHHUTENBHON JUTEpaTypbl Mo TeMe: «UucioBble
psanel. Ilpu3Hak cxoguMOCTH 4YHCIOBOTO pama 1o [lamambepy. Paznoxenune
noAbIHTErpasibHON  QyHKIMU B pana. CreneHHsle pansl Maknopena.  [Ipumenenue
YHCJIOBBIX PSIJIOB IPU PELLIEHUH MPUKIIAJIHBIX 3a]1a9».

Tema 7. Teopus
MHOKeCTB

CamocrosiTesibHast paboTa 00y4aromMXxcs

[TpopaboTka yaeOHBIX U3TAHUI U TOTIOJHUTEIBHOM JIUTEPATyphl MO TeMe: MHOKeCTBO 1
ero anemeHThl. [lycTtoe MHOXkECTBO, MOJIMHOKECTBO HEKOTOPOTO MHOKecTBa. Orepanun
HaJl MHOYKECTBAaMU: TTEPECEUCHIE MHOKECTB, 00bETMHEHNE MHOXKECTB, JIOTIOJTHEHNE
MHOkecTB. OTHOIIIEHUS, X BUJIbI U CBOWCTBA. Jlnarpamma Diinepa — Benna. YucnoBeie
MHOecTBa. VlcTopusi BOZHUKHOBEHUS OHATHUS «rpad». 3agauun, NPUBOSAIINE K TOHATHIO
rpada. OcHoBHbIE IOHATHUS TeopuH rpados. [IpuMeHeHne TeoOpur MHOKECTB U TEOPUU
rpadoB pH pelieHny TPUKIAAHbIX 3a/1a4 BeinogHeHne qromManiHei KOHTPOJIbHOM paboThI.

Tema 8. Teopus
BEPOATHOCTEM

Conep:xanue y4yeOHOro Mmarepuaja

[Tonarue komOuHaTopHOM 3anaun. dakropuan yucia. Buapl coenMHEHMIT: pa3MelieHus,
TepeCTaHOBKH, COUETaHUs, X CBOMCTBA. [[puMeHeHrne KOMOMHATOPUKH MTPU PEIICHUH
npodeccuoHanbHBIX 3371a4. CIyJailHbIN SKCIEPUMEHT, JIEMEHTAPHBIC HCXObI, COOBITHS.
Ornpenenenre BEpOATHOCTH: KIIACCUYECKOE, CTATUCTHIECKOE, TEOMETPHUYECKOE; YCIOBHAS
BEPOSATHOCTh. T€0OpPEeMBI CIIOKEHHS M YMHOKEHUS BeposiTHOCTeH. Dopmyrna moJIHO#M
BeposATHOCTH. Popmyna bepnymnu. CiydaiiHble BEIMYUHBI, 3aKOHBI UX paclpeieleHus U
YHUCJIOBBIC XapaKTEPUCTHKU. MaTeMaTHYeCKOe OKuanue u qucnepcus. [IpumeHenmne
TEOPHUH BEPOSITHOCTEH IIPH pelIeHUH PO(PEeCCHOHATBHBIX 3a1a4

OK.2
OK.3

I1K.3.1
I1K.4.1

CamocrosiTeqbHast padoTa 00y4aroIuMxcs

IIpopaboTka KOHCHEKTOB 3aHATUMN, y4eOHBIX U3AaHUN U JIOTIOJIHUTEIBHON JUTEpaTyphl (110
BOIpOCaM K paszjiesiaM y4eOHBIX M3/aHuil, IilaBaM Yy4eOHBIX MOCOOMH, COCTaBJIEHHBIX
Iperno/jaBaTesieM) o teme: TeopHst BEposATHOCTEH U MaTeMaTHYeCKON CTaTUCTUKH.
BrinonHen6ue qomaniHeil KOHTpOJIbHON paboThl
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Tema 9. Unciiennoe | CamocrosiTeIbHAsA padoTa 00y4yaromuxcst 3) OK.2
mndpepenmpoan | [IpopaboTka yueOHBIX H3IAHUH U JOTIOIHUTEIBHOM JIMTEPATYpPBI (10 BOIIPOCAM K pasjenam OK.3
e yueOHBIX U3/1aHUH, TJIaBaM y4eOHBIX TOCOOUI, COCTaBIEHHBIX IPEIOIaBATEIEM) 10 TEME:! IIK.4.1
«[lonsitue o yncnenHoM auddepeHurpoBanu. PopmyIbl NIPUOIKEHHO
maddepeHInpoBanHusl, OCHOBaHHBIC HA MHTEPIIOJIALMOHHBIX popmynax HeroToHa.
[Tpumenenne yncaeHHOro TUQPEepEeHINPOBAHUS P PEIICHUH MTPO(HECCHOHATBHBIX
3aauy.
Tema 10. CamocrosiTesibHAs padoTa 00y4arouuXxcst OK.2
YncaeHHOe [IpopaboTka yueOHbIX U3JaHUM U TOTIOJHUTENBLHON JIUTEPATYpPHI (110 BOPOCAM K pas3zeiaam 5 OK.3
pelenue y4eOHBIX U3AaHUMN, TJIaBaM y4EOHBIX noco6m71v, COCTaBJICHHBIX IIPENOJaBaTeNIEM). I1K.3.1
0OLIKHOBEHHLIX [lowck, aHaMM3 W OICHKA JOIMOJHHUTEIbHON HH(GOpPMAIMHA MO COJCPKAHUIO Y4eOHOTO
MaTepualia U ONpEACTICHHIO MPO(PECCHOHATBHO 3HAYMMBIX 3amad mo Teme: «[loHsTHE O
}II/l(l)(])epeHIIl/liiHbH YHCIIEHHOM pelleHnd JuddepeHunanbHblX ypaBHeHUH. Meton Oiinepa ans pemieHus
bIX ypaBHECHUH OOBIKHOBEHHBIX U PepeHINATBHBIX ypaBHeHHH. [IprMeHeHHe MeToJa YHCIEHHOTO
pemienus quddepeHInaIbHbIX YPaBHEHUH NPU pelIeHUH MPOo(ecCHOHANBHBIX 3aa9».
Tema 11. CamocrosiTesibHasi padboTa 00y4yarommxcs. 5 OK.2
YnceHHoe [TpopaboTka y4eOHBIX U3TAaHUN W TOTIOJTHUTEILHON JTUTEPATyphl (IT0 BOIIPOCaM K pasjieiam OK.4
HHTerpupoBanme y4eOHBbIX U3JaHUH, TJ1aBaM Y9eOHBIX TOCOOMI, COCTABIICHHBIX MPEIOAaBaATEIEM ). IK.3.1
Tema «IloHsITHE O YUCTIEHHOM HUHTETpUPOBaHUHU. DOPMYIIBI YUCIEHHOTO UHTETPUPOBAHUS: I1K.4.1
npsiMoyroibHUKa u Tpaneuuid. Popmyma Cumrcona. AOCONIOTHAs MOTPEUTHOCTh TPH
YUCICHHOM HUHTErpupoBaHUU. [IpuMeHeHHe UYMCIEHHOrO WHTETPUPOBAHUS IJIS PELICHMS
po(hecCHOHANIBHBIX 3aau». -

HToro no aucuuiniinge
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3. YCJIOBUS PEAJIMBAIIAU PABOYEN ITPOT'PAMMBbBI JUCITATLIIAHBI

3.1. MarepuajbHO-TeXHHYECKOE 0OOecreuyeHue
Peanu3anus paboueit mporpaMMbl yaeOHOW TUCIMITIMHBI OCYIIECTBIISETCS B y4eOHOM
kabunere IIpukinagHOl MaTeMaTHKH.

O6opynoBanue yueOHOTo KabuHeTa:

-1I0CaJI0YHBIE MECTA 110 KOJINYECTBY OOyUaIOLIUXCS;

-pabouee MecTo MpernoiaBarTes;

-crena: «/IuddepennmpoBanne n MHTETprpOBaHue PYHKIHMA OJHOM MTEpeMEHHON
(bopMymel 1 TpaBMIIA)»;

-tuiakathl: «KoMIieKkcHbIe yncia 1 1eHCTBUS HaJl HUMU,

Texuuueckue cpencTsa 00ydyeHus

-MYJIbTUMEIMUHBIN IIPOEKTOP;

-JKpaH.

3.2. UupopmannonHoe odecneuenne o0yuyeHusi. [lepeyenb yueOHbIX U31aHUI,
HHTEPHET - PeCypcoB, 10MOJHUTEIbHOI JUTEpaTyphl

OcHoBHasI TUTepaTypa:

ABTOpBHI, Kon-Bo 3k3.B

3armnaBue M3narenscTBO,rox

COCTaBUTEIN onbnnorexe

M 6] i : 0.
areMatuka [DIIeKTPOHHBIN pecypc] : yuel. s Mociea : MHGPA-

1. A. A Japasa |CCVY30B.- M. 2020 100 % online
https://new.znanium.com/catalog/product/1006658 ’
JlonmoTHUTEILHAS JIUTepaTypa:
Kous-Bo
ABTODBI, H3narenscTBO,
3arnaBue 9K3.B
COCTaBHUTEIIU roJ
ouoImoTeke
COopHuK 3a/1a4 110 MaTeMaTuke [DnekTpoHHeii  M: ®OPYM:
A. A 100 %
1. Taas pecypc]: yae6. mocodue st CCY30B.- NH®PA-M, online
s https://new.znanium.com/document?id=333205 2018
MaremMartuka [ D1eKTpOHHBINA pecypc] : y4eOHHK U
n. . [ P pecype] : y4 MockBa 100 %

2 npaktukym i CITO.- https://biblio-

baspun online.ru/book/matematika-426511 HOpaiir, 2020 fonline
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSA JUCHUIIJINHBI

4.1. KoHTpoib M OILICHKAa pPE3yJbTaTOB OCBOCHUS AUCIUIUIMHBI OCYIIECTBISIOTCS
NPEIo/aBaTelieM B MPOIECCEe MPOBEACHHS TEKYIEro KOHTPOJIS M MPOMEXYTOUYHOU aTTeCTAllUuH
(ounas ¢popma oOyueHUs).

PesyabTaTsl ®opmupyembie ®opMBbI M METOABI KOHTPOJIS U OLlEeHKH
OCBOCHUA oomme (OK) n pe3yJbTaToOB 00yUeHHs
(ocBOeHHBIE yMeHHs, | NpodeccHOHATbHbIE
ycBoeHHble 3HaHus1) | komnereHuuu (I1K)

Ymenus:

IIPUMEHSATH OK 1-OK 4 TEKYILHE TMCbMEHHBIE IPOBEPOUHBIE PAaOOTHI;

MaTeMaTHYECKUE K 1.1 IIPaKTUYECKUM KOHTPOJIb HA MPAKTUYECKUX

METOIbI IIK 1.2 3aHATHAX; HAOJIIOIEHNE 3a IESITENLHOCTRIO

T pepeHInanbHOro U K 3.1 00yyaroluxcst Ha MPaKTUYECKUX 3aHATHUSAX;

WHTETPATIBHOTO K 4.1 KOMOWHHMPOBAHHBIN KOHTPOJIh Ha 9K3aMEHE;

UCUYMCIEHUS IS CaMOKOHTPOJIb IIPY BHIMIOJHEHUH U aHAJIN3€e

pelIeHus CaMOCTOSITENIbHON pabOThl Ha MEXaHUYECKUI

podeccuoHalIbHBIX CMBICIT IPOU3BOJHOM, IPAKTUUYECKOE

3azay; IPUMEHEHNE TPOU3BOJHOMN, BBIYUCIICHUE
00BEMOB TeJl C MPUMEHEHUEM OTIPE/IEIIEHHOTO
UHTETpaa, peueHue 3a1a4, MpUBOIAIINX K
g epeHInaIbHbIM YPaBHEHUSM; PEIlIeHUE
OJIHOPOAHBIX MU depeHInaTbHBIX YPaBHEHHM
1-ro mopsiaka.

MPUMEHATH OCHOBHBIE OK 1-OK 4 TEKYIIUe MTUCbMEHHBIC TTPOBEPOYHBIC PAOOTHI;

MOJIOKEHUS TEOPUH IK 1.1 MPAKTUYECKUI KOHTPOJIb Ha MPAKTUYECKHUX

BEPOSITHOCTEHN U I[IK 1.2 3aHATUSX; HAOMIONEHNE 3a NeSITEeIbHOCTHIO

MaTeMaTU4eCKOn IK 3.1 00ydJaronuxcsi Ha MPAKTUICCKUX 3aHATHSIX;

CTaTUCTHKHU B 1K 4.1 KOMOWHHMPOBAHHBIN KOHTPOJIh Ha 9K3aMEHE,

npodeccuoHanbHOM CaMOKOHTPOJIb TP BBIMOJHEHUHU U aHAIN3E

NESATENbHOCTH; CaMOCTOSITENIbHOM pabOThI Ha ONpeeNeHIE
OIIBITHBIM ITyTE€M BEPOATHOCTHU BbINAJCHUS
opJia npu Noa0pacbiBAHUA MOHETHI,
BBIIIOJIHEHUE TPEHUPOBOYHBIX 33a/IaHUN HA
COCTaBJICHUE 3aKOHOB pacIpeieeHus
BEPOSTHOCTEM JJIs1 CIIy4ailHbIX BEJTUYMH,
BBIYMCIICHUE MAaTEMAaTUYECKOTO OKHJIaHHUs,
CPEIHEro KBaJpaTUYECKOI0 OTKIOHEHHUS,
JUCIIEPCHUH.

HCII0JI30BATh IIPUEMBI OK 1-OK 4 TEKYIllKe MUChbMEHHBIE TPOBEPOYHBIEC PAOOTHI;

Y METOJIbl I[K 1.1 MPAKTUYECKUI KOHTPOJIb Ha MPAKTUYECKUX

MaTeMaTHYeCKOTro I[IK 1.2 3aHATHSIX; HAOIIOJICHHE 32 JIETEIIbHOCTHIO

CUHTE3a U aHaJn3a B [IK 3.1 00y4aromuxcst Ha MPaKTUYECKUX 3aHATHUSAX;

Ppa3IUYHBIX [IK 4.1 KOMOMHHPOBaHHBIN KOHTPOJIb HA DK3aMEHE;

npodeccrnoHaIbHBIX

CUTYaLMSIX

3HaHus:
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OCHOBHBIX NIOHSATUN U OK 1-OK 4 TEKYIIUN YCTHBIN (PPOHTAIBHBIN OIIPOC HA

METOJI0B IK 1.1 TEOPETHYECKUX 3aHATUSAX; TEKYIMI TECTOBBIM
MaTeMaTHIECKH- IIK 1.2 KOHTPOJIb 110 OT/C/ILHBIM TEMaM;
JIOTHYECKOTO CHHTE3A U gﬁ ii B3aMMOKOHTPOJIb IPU paboTe B apax,
aHalM3a JIOTHYECKUX MaJIbIMHU TPYIITIAMK; CAMOKOHTPOJIb IIPHU
YCTPOMCTB; BBIIOJHEHUH TECTOBBIX 3a1aHMI, OTBETHI HA

KOHTPOJIbHBIC BOIIPOCHI

CTIocO0O0B pemIeHHs OK 1-OK 4 IIPAKTUYECKUM KOHTPOJIb HA MPAKTUYECKUX
NPUKJIAHBIX 337129 K 1.1 3QHATHSX; HAOIIOIEHNE 32 eSATEIBHOCTEIO
METO0/I0M [IK 1.2 00yJaromuMucs Ha MPAKTUYECKHUX 3aHITUSAX;
KOMIUIEKCHBIX YU CEI EE ii TEKYIIHI TECTOBBIM KOHTPOJIb MO Pa3AeiLy;

CaMOKOHTPOJIb IPU BBIMOJIHEHUH TECTOBBIX
3a/laHui; CAMOKOHTPOJIb IPY BBINOJIHEHUN U
aHaAJIN3€ CaMOCTOATEIbHON PabOThHI MO
BBITNIOJIHEHUIO TPEHUPOBOYHBIX 3a/laHUM HA
NepeBO]T KOMIUIEKCHOTO YHCiia U3 OJJHOU
(bopMBbI B Ipyryro, AEWCTBUN HaJ
KOMIUJIEKCHBIMU YHCTIaMH B Pa3JIMIHBIX
dbopmax.
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