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Pa6ouas nporpamma nucuummuasl (MJIK, TIM) EH.01 Maremaruka

paspabotana B cootBeTcTBUM ¢ PI'OC cpennero npodeccrnonaabHOro 00pazoBanus no crerpansHocT 23.02.06 TexHuueckas
HKCIUTyaTalus TOABHKHOTO COCTaBa JKEJIE3HBIX JJOPOT YTBEPKAEH IpHKa3zoM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoi
®Oenepannn ot 22 ampenst 2014 1. Ne388.

dopma 00ydeHus

o4YyHast

OBBEM JIMCHUILIUHBI (MJIK, ITM) B YACAX C YKA3AHUEM OBS3ATEJBHON 1 MAKCUMAJIbHOM

HATPY3KH OBYYAIOIIUXCSA

YacoB 1o yuyeOHOMY TUIaHY

B TOM 4YHCJIC:

00s13aTebHas Harpy3Ka

caMoCTOsTebHas paboTa

KOHCYJIbTallun

114

76
30

8

Buner konTpost Ha Kypcax:

Jpyrue GopMbl IPOMEXYTOUHOH aTTecTanu (3 ceMmecTp)
Jpyrue GopMbl IPOMEKYTOUHOM aTTeCTalnK (4 ceMecTp)

Pacnpenenenue yacoB qucuumiinusl (MK, IIM) no cemecTpam (Kypcam)

Cemectp
(<Kypc>.<Cemectpua | 3(2.1) | 4(2.2)
Kypce>) HUroro
Henens 28 34
Bun 3anstuit vio | P | v | pn| vo PI1

Jlexumn 34 134 |22 |22 |56 |56
TIpakTuyeckue 8 |8 |12 |12 |20 |20
Koncynpramnuun 4 4 |4 |8 8
Hroro ayn. 42 |42 |34 |34 |76 |76
KonrakTHas paboTa 46 |46 (38 |38 |84 |84
Cawm. pabora 17 |17 |13 (13 |30 |30
Htoro 63 [63 |51 |51 (114 |114




1. AHHOTA LIS AUCLIATITAHBI (MK, [TM)

11

Beenenne. Matematuka W HayYHO-TEXHHYECKHH NPOTpPECC; IMOHIATHE O MaTeMaTHYecKOM MojaennpoBaHud. Ponb
MaTeMaTHKU B IOATOTOBKE CHELUAIMCTOB CPEIHETO 3BEHA JKEJIE3HOAOPOXKHOIO TPAHCIOPTAa U (POPMHUPOBAHUM OOIIUX U
npodecCHOHANBHBIX KOoMIleTeHIni. JInHeiliHas anreOpa. KoMIuiekcHble Yuclia U MX T'€OMETpHYEcKas WHTEpPIIpETallHs.
JlelicTBUs HaJl KOMIUIEKCHBIMH YUCIIAMH, 33/IaHHBIMU B ainrebpandeckoil 1 TpuroHomerpuueckoid popmax. [okasarensHas
dbopma 3amucu KoMmIulekcHOro uwmcna. @Dopmyma Diinepa. IlpuMeHeHHE KOMIUICKCHBIX YHCEN TP  PEHICHUH
npodeccHoHANBHBIX 3a7a4d. OCHOBBI JTUCKPETHONH MaTeMaTHKH. MHOXECTBO M €ro 3JeMeHThl. IlycTtoe MHOMKECTBO,
HOAMHOXKECTBA HEKOTOPOro MHOKecTBa. Onepaluy HaJl MHOXKECTBAMU: IIEPECEUCHUE MHOXKECTB, 00BbEJUHEHUE MHOXKECTB,
JIOTIOTHEeHNE MHOKecTB. OTHOIIeHHS, UX BUABI U cBOMCTBa. Jnarpamma Diinepa—Benna. Uncnossie MHOKecTBa. HcTopust
BO3HMKHOBEHHsI NOHATHA «rpad». 3amauum, npuBoAdlmiMe K NOHATHIO rpada. OCHOBHBIE NOHATHS TEOpUH Trpados.
[TpuMeHeHHe TEOpUH MHOXKECTB M TEOpUH IpadoB NpH pEIICHWH MNPUKIAAHBIX 3amad. MaTeMaTH4ecKui aHalus3.
JuddepenuunansHoe u uHTErpaynpHoe ucuucieHue. [IpousBognas ¢ynkuuu. ['eomerpuueckuil W QU3MYECKHH CMBICI
npou3BoaHOH pyHkIMHU. [IprnoxeHne nNporu3BoAHON QYHKIUH K PEIICHHUIO PA3IMUHBIX 3a1a4. IHTerpupoBanue () yHKIUH.
Omnpenenennblii unrerpan. ®opmyna Helorona—JleliOnuna. IlpuioxeHue ONpPENENCHHOIO MHTErpajla K pPELICHHIO
pa3NIMYHBIX TPUKIAIHBIX 3amad. OObIkHOBeHHbIC au(depeHIManbHble ypaBHeHUs. JuddepeHnnansupie ypaBHEHUS
IepBOro MU BTOporo nopsaxa. JduddepeHlnuanbHble ypaBHEHHs € pas3fellolMMUCA HepeMeHHbIMU. OIHOpOAHBIE
ypaBHEHHSI IIEPBOTO TOpsKa. JIMHEeHHbIe 0JJHOPOJHBIE YpaBHEHHS BTOPOTO MOPSIKA C MOCTOSHHBIMHE KOd(G(QHUIEHTaMHU.
IIpuMeHeHrne  OOBIKHOBEHHBIX JTU(PQPEPEHIUANBHBIX  ypaBHEHWH TpU  pelleHHH Npo(ecCHOHATIBHBIX — 3ajad.
JuddepeHnpanpaple ypaBHEHUSI B YaCTHBIX NMPOM3BOAHBIX. nbdepeHnuanbHple ypaBHEHUsI B YaCTHBIX MPOM3BOIHBIX.
IIpumenenne nuddepeHanbHpIX YpaBHEHUH B YaCTHBIX IPOM3BOAHBIX MPU PELICHUU MPOPECCHOHANBHBIX 3a1a4. Psbl.
Yucnossle psapl. [IpU3HaKk CXOIUMOCTH YHCIOBOTO psna 1o JamambOepy. PaznoskeHue mogsIHTerpaabHON GYHKINT B S
Crenennsle psaapl MaxiopeHa. [IpuMeHeHHe YHCIOBBIX DPAIOB IPH PELIEHUM MPUKIAAHBIX 3agad. OCHOBBI TEOPHHU
BEPOSTHOCTEH U MaTeMaTHYeCKOi cTaTUCTUKH. [loHsITHE KOMOMHATOPHOM 3amaun. PakTopuan uyncia. Buasl coeTuHEeHUI:
pa3MelleHus, IEPeCTaHOBKH, COUETAaHUS U UX cBOMcTBa. IIpMeHeHre KOMOMHATOPUKY NIPU PEIICHUH NTPOQECCHOHAIBHBIX
3amad. CiydallHBI OKCIEPUMEHT, JJIEMEHTapHBIE HCXOIbI, COOBITHA. OrmpeneneHne BEPOSTHOCTH: KIACCHYECKOE,
CTaTHUCTHYECKOE, TEOMETPUUECKOE; YCIOBHAS BEPOSTHOCTb. Te€OpeMsbl CIOXKEHHS U YMHOXEHUs BeposTHocTeil. Popmyia
monmHo# BepositHocTH. Dopmyma beprymmu. CnydaifHple BETHYMHBI, 3aKOHBI WX PACHpPEIENICHUS W YHUCIOBBIC
XapaKTepUCTUKU. MareMaTHyeckoe OXHUJaHue U [uchepcus. IIpUMeHeHHe TeOpUH BEPOSTHOCTEH INPHU pPEIIeHUU
npodeccnoHanbHEIX 3agad. OCHOBHBIE YHCIEHHBIE MeTONbl. UWCIIeHHOe HHTerpupoBaHHe. [IOHATHE O YHCICHHOM
UHTerpupoBaHuy. DOpMyJbl UYHUCIEHHOTO HHTETPUPOBAHUS: INPSIMOYroibHUKa u Tpanenuil. Popmyna CuMicoHa.
AOGCONIOTHAS TIOTPEITHOCTD TIPH YMCICHHOM WHTETpUPOBAaHHH. [IpUMEHEHNE YHCIICHHOTO WHTETPHPOBAHUS JJISI PEIICHHS
npodeccuoHanbHbIX 3agad. Uncnennoe auddepenuponanue. [Tonstue o ynucienHoM auddepeniupoanun. Popmyist
npuOImKeHHOro  nuddepeHInpoBaHys, OCHOBaHHbIE Ha HHTEPIONAUMOHHBIX (opmynax HetotoHa. Ilpumenenne
YHUCICHHOTO Au(p(epeHIMPOBaHHsS TMPHU PEUICHUH NpO(ECCHOHATIBHBIX 3a/1a4. UUCICHHOE pelieHHe OOBIKHOBEHHBIX
muddepeHInaIbHBIX ypaBHeHHH. [IoHsATHE 0 YHCIeHHOM peleHun auddepeHIHanbHbpIX ypaBHeHHH. MeTtox Diinepa s
peuieHns  OOBIKHOBEHHBIX U depeHIuansHeIX — ypaBHeHMH. IIpuMeHeHMe  MeToJa  YHMCIEHHOTO — pEeLIeHHs
JuddepeHInaIbHBIX YPaBHEHU PU pelIeHNH NPodeCCHOHANBHBIX 3a/1au.

2. MECTO JUCIHHUATIIMHBI (MJIK, IIM) B CTPYKTYPE OBPA3OBATEJIBHOM IMPOT' PAMMBI

Ko nucuuniavHer: |EH.01

2.1|TpebdoBaHus K nMpeABaAPUTEIbHOI MOATOTOBKE 00y4a0LIEroCs:

2.1.1{AucuummHa He TpeOyeT mpeABapUTeIbHON MOATOTOBKA

2.2|InCcuUIUIMHBI U PAKTHKH, JUISI KOTOPBIX ocBoeHue NaHHOoi qucuuminabl (MK, TIM) nHeo6xoaumo kak

npeIlIecTRYIOLIee:

2.2.1|1udpopmarrka

3. IIEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS IO JUCHUTIIMHE (MK, ITM), COOTHECEHHbIX

C IIJIAHUPYEMBIMM PE3YJIbTATAMH OCBOEHHWSI OBPA3OBATEJILHOM ITPOTPAMMBI

OK 1: [lonnMaTh CyHIHOCTH M CONMAJIBLHYI0 3HAYMMOCTh CBOell Oyayuieil npodeccuu, NposABIAATH K Heil ycTOHYMBBII HHTepec

3HaTh:

- CYIIHOCTbh M COIMATIbHYIO 3HAYMMOCTh CBOEH OymyIuei mpodeccun;
- BO3MOJKHbIE TPAEKTOPHU NPOPECCUOHAIBHOIO Pa3BUTUS U CaMOOOPa30BaHHU.

YMmeTnb:

- OLICHMBATh COLIMANILHYIO 3HAaUUMOCTh CBOEH Oyaymiel paGoTh;
- OTCJIE)KUBATh U3MEHEHUS B HHCTPYKLUSX, PYKOBOSIIMUX JOKYMEHTaX U IPyroil HOpMaTUBHOM 0as3e;
- IIIAHHUPOBATH IIPOIIECC CBOETO MPO(ECCHOHAIBLHOTO POCTa.

OK 2: OpraHu3oBbIBaTh COOCTBEHHYIO 1eSITeIbHOCTh, BIOHPATH THIIOBbIE METOAbI H CIOCO0ObI BbINIOTHEHHSI
npodeccHOHATBHBIX 32124, OLICHUBATh HX 3¢ GeKTUBHOCThL M Ka4eCTBO

3HaTh:

- CoCcOOBI OpraHusannu COOCTBEHHOI JACATCIIbHOCTH,




- TUIIOBBIE METO/IbI U CIIOCOOBI BHINOJHEHUS TPO(ECCHOHATILHBIX 33/1a4;
- KPUTEPHUH OLICHKHU 3G (PEKTUBHOCTH U Ka4eCTBa BBITOJHEHUS IPO(eCcCHOHATIBHBIX 3a/1a4.

YMeTn:

- OpPraHu30BaTh COOCTBEHHYIO IESITEIBHOCTH;

- OCYIIECTBIISITH BHIOOP METOJIOB M CIIOCOOO0B pelieHusI MPOo(eCCHOHATBHBIX 337134,

- IPUMEHSATH dPPEKTUBHBIC METOJIBI U CITOCOOBI pelieHuUs MPO(ECCHOHATBHBIX 3a/1a4;
- olleHUBATh 3P (HEKTUBHOCT M KAUYECTBO BBITIOIIHEHUSI MPO(ECCHOHATTBHBIX 33/a4.

OK 3: HpI/lHl/lMaTb pelieHUus B CTAHAAPTHBIX U HECTAHAAPTHBLIX CUTyallUSAX U HECTH 324 HUX OTBETCTBEHHOCTH

3HaTh:
- KpUTEPHH OLIEHKHU CTaHJIAPTHBIX U HECTAHIAPTHBIX CUTYaIIHiA;
- CI0COOBI PEIICHUS] HECTAHIAPTHBIX CUTYAITHIA;
- cr10cOOBI PELIeHUs CTaHIAPTHBIX CUTYalUi.

YMeTh:

- pa3pabaThiBaTh MEPOIPHUATHH 110 MPEAYIPEKICHUIO IPUUUH HAPYIIEHUS 0€30I1aCHOCTU JBHKEHUS;
- OIICHUBATh NPAaBHILHOCTh U 0OBEKTUBHOCTD OIIEHKH HECTaHAAPTHBIX M aBApHHHBIX CHTYaIlHH.

- IPUHUMATh PELIECHUs] CTaHIapTHBIX U HECTaHIapTHBIX MPO(eCcCHOHANbHBIX 33/1a4;

- HECTH OTBETCTBEHHOCTD 3a IIPUHATHIE PEILICHHUS.

OK 4: OcymecTBJISTh NIONCK U UCIOJIb30BaHUE HHPOPMALMH, He00X0AMMOIi 17151 3P (PEeKTUBHOIO BHINOJIHEHUS
npodgeccHoHaNIbLHBIX 32124, NPOQ)ECCHOHATBLHOIO H IHYHOCTHOI'O PA3BUTHS

3HaTh:
- HOMEHKJIaTypa HH(POPMAIIMOHHBIX HCTOYHHKOB, TPUMEHSIEMBIX B IPOGECCHOHATBHOM eI TeTbHOCTH;
- IPUEMBI CTPYKTYPHPOBAHHS HH(POPMAIIUH;
- opmaT opopmieHHS pe3yabTATOB MOUCKA HH(POPMALIUH.

YMmers:

- ONpe/eNATh 3a/1a41 JJIs TIOMCKa HH(pOpMAaIHH;

- OTIPEeNATh HeOOXO0AUMbIe HCTOYHUKH HH()OPMAITHH;

- IUTAHUPOBATH MPOLIECC MOKUCKA; CTPYKTYPHPOBATH MOJIy4aeMyt0 HH(POPMALIUIO;

- BBIJICTIATH HanOoJee 3HaUMMOoe B TIepevyHe HHPOPMAaLUH;

- OLICHUBATh MPAKTUYECKYI0 3HAUHUMOCTh PE3yJIbTaTOB MOUCKA; O(OPMIISTH PE3YJIbTAThI TOUCKA.

OK 5: Ucnoab3oBaTh HH(POPMALMOHHO-KOMMYHMKAIMOHHBIE TEXHOJIOTHHU B MPO(eCcCHOHAIBLHOM AesiTeTbHOCTH

3HaTh:
- COBPEMEHHBIC CPEJICTBA U YCTPOHCTBA NHPOPMATH3AIINY;
- OPSIOK IPUMEHEHUSI COBPEMEHHBIX CPEACTBA U yCTPOHCTBA MHGOPMATU3aLKH U IPOTPaMMHOE 00ecIieueHre B
podeCCHOHATBLHON ACATSILHOCTH.
YMmeThb:
- IPUMEHSTH Cpe/ICTBA HHDOPMAIIMOHHBIX TEXHOJIOTHI JJIsl pEIICHHS MPOPECCHOHANBHBIX 33/1a4;
- HCIOJIB30BaTh COBPEMEHHOE MPOrPaMMHOE 00eCIICUeHHE.

OK 6: PaGoTaTh B KO/LIeKTUBE H KOMaH/e, 3Q(PeKTHBHO 001IATHLCA ¢ KOJIeraMu, PyKOBOACTBOM, IOTPeOHTEIIMHU

3HaTh:

- ICUXOJIOTMYECKUE OCHOBBI JIESATENbHOCTU KOJUIEKTHBA, ICUX0JIOTMYECKUE 0COOCHHOCTU JINYHOCTY;
- IPUHLUIIEI OPTaHU3aIMHU Pa0OTHI KOJUICKTHBA.

YMeTnb:

- OpPraHM30BbBIBaTh PabOTy KOJUIEKTHBA U KOMAH/IbI,
- 3(ppexTHBHO B3aMMOAECHUCTBOBATH C KOJUIETaMHU, PYKOBOJCTBOM, KIIMEHTAMHU B X0/1€ TTPO(hecCHOHaTHHON
JIEATEIHLHOCTH.

OK 7: BpaTtb Ha ce0sl 0TBETCTBEHHOCTH 32 Pad0Ty YJIEHOB KOMaH/IbI (IOJYHHEHHBIX), Pe3y/JIbTAT BbIMOJHEHH 3a/1aHUI

3HaTh:

- IpaBa 1 0053aHHOCTH PabOTHHUKOB B cepe MpodecCHOHATBHON NeATeNbHOCTH;
- HOpMAaTHBHBIE JOKYMEHTBI, PEryIHPYIOIIUE IPAaBOOTHOIICHHUS B chepe NpodhecCHOHANBEHON AesITeIbHOCTH.

YMmerTb:

- OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 pabOTy MOJYNHCHHBIX U KOHEYHBIN PE3yJIbTaT BBIMOJHEHHBIX PaboT




- OTCJIC’)KUBATh UBMCHCHUS B HHCTPYKIUAX, PYKOBOIAIUX NOKYMCHTAX.

OK 8: CamocTosITeJILHO onpeaeaThb 3aJauun l'lpO(l)eCCHOHaJ'ILHOFO H JIHMYHOCTHOI'O PAa3BUTHUS, 3AHUMATHCHA

CaM006p23OBaHI/leM, OCO3HAHHO IJIAHUPOBATH NMOBLINIICHUE KBaJIl/I(l)l/IKaIII/II/I

3HaTb:

- 331241 MPO(PECCHOHANBLHOTO U IMYHOCTHOTO PAa3BUTHS;
- ITyTH caM000pa30BaHUs U TMOBBIIICHUS KBATU(PHUKAIINH;
- BO3MOJKHBIE TPACKTOPHHU MPO(ECCHOHATBHOTO PAa3BUTHSI U CaMOOOPA30BaHUSL.

YMeTn:

- CAaMOCTOSATENIFHO ONPEAEIATh 331a4H NPOPECCHOHAIBHOTO M IMYHOCTHOTO Pa3BUTHS;

- ONIPEAENATh AKTYaJbHOCTh HOPMAaTHBHO-TIPABOBOM JOKYMEHTAMH B IPOGECCHOHANBHOM IesITebHOCTH;
- IPUMEHSTH COBPEMEHHYIO HayUHYIO NPO(eCCHOHATBHYIO TEPMUHOJIOTHIO;

- ONIPEAENATH U BEICTPANBATh TPACKTOPHHU MPOGECCHOHATEHOTO Pa3BUTHS U CaMOOOPa30BaHHSI.

OK 9: OpueHTHpPOBATHCS B YCJIOBHAX YACTOIH CMeHbI TEXHOJIOTHIi B MPogecCHOHAILHOM AeATeTbHOCTH

3HaTh:

- HOBBIE TEXHOJIOTHU M TEXHUYECKUE CPEJCTBA B MPO(PECCHOHATIBLHOM IESTENbHOCTH;
- COJIepKAHUE aKTyaJIbHOM TEXHUYECKON JOKYMEHTALUH.

YMeTh:

- OPUEHTUPOBATHCS B YCIOBHSAX YaCTOW CMEHBI TEXHOJIOTUH B MPO(PECCHOHAIBHON 1ATEILHOCTH;
- ONIPEAEIATh AKTYaJbHOCTh TEXHHIECKON TOKYMEHTAIH! B PO(eCcCHOHABHON IeSTENbHOCTH;
- OTCJIC)KUBATH U3MEHEHHSI B MHCTPYKIHSIX, PYKOBOSIIUX JOKYMEHTAX U IPYroil HOpMaTUBHOMN 0as3bl.

IIK 2.2: IlnanupoBaTh U OPraHM30BbIBATHL MEPONPHUSATHS 110 COOJIIOIEHNI0 HOPM 0€30MACHBIX YCJOBHI TpyAa

3HaTh:

- IpaBUJIa IOJIB30BAHUS CPEJCTBAMU MHANUBHUYaIbHO 3aIUTHI;
- IpaBHJIa M MHCTPYKIUH 0 OXpaHe TPyZAa B Mpeeax BEIIONHIEMBIX padoT;
- IpaBUJIa IOXKapHOH 0€30I1aCHOCTY B IIpeJieiax BHINOIHAEMbIX padoT.

YMeTh:

- IPOBEICHNE MHCTPYKTAXa I10 OXpaHe TPYAa,;
- OKa3aHMe NepBOM MEAUIIMHCKON IOMOLIY IIOCTPaAaBILEMY.

- IUIAHUPOBAHKE ¥ OPTAHU3AIMS MEPOTIPHATHHI 110 COOIIOICHNIO HOPM 0€30TAaCHBIX YCIOBHHI Tpya.

IIK 2.3: KoHTpPoIMpPOBaTh U OLIEHNBATH Ka4eCTBO BHIMOJIHSIEMBIX padoT

3HaTh:

- TpeOOBaHMsI HOPMATHBHOW TEXHUYECKOW JTOKYMEHTAIHH K Y3JIaM U JIETAJIsIM BaroHa, NpeabsBIsIEMble K KaUeCTBY
BBINIOJTHSIEMBIX pabO0T MO 00CITYKMBAHUIO U PEMOHTY.

YMmeTnb:

- ONPEACIICHUE TEXHUYCCKOI'0O COCTOSTHUS BaroHa,

- O€HKAa Ka4€CTBa BBLIMMOJIHCHHBIX pa60T Ha BaroHc€ B COOTBETCTBHU C HeﬁCTBy}OLHHMH HHCTPYKIUAMHA U
PYKOBOIAAIMMU JOKYMCHTaMHU;

- ¢ca4ya BHYTPECHHCTO O60py,HOBaHI/I$I 1 CbEMHOTI'O MHBEHTApPs BaroHOB 110 PIHBeHTapHOfI OIIMCH W HaKJIaaHBIM;
- O(I)OpMJ'leHI/Ie OTYETHOMU AOKYMEHTAIMU IO KOHTPOJIIO TEXHUYCCKOI'0 COCTOSTHUS BaroHOB.

- KOHTPOJIb U OLIEHKA Ka4eCTBA BBITIOJIHAEMBIX PA0OT 110 TEXHUYECKOMY OOCTY)KMBaHHIO U PEMOHTY Y3JIOB U JIeTaJei
BaroHOB.

MK 3.1: OdopMiIsITE TEXHHYECKYI0 H TEXHOJOTHYECKYIO IOKYMEHTALMIO

3HaTh:

- npaBuia 0hOPMIICHHUS TEXHUIECKOH U TEXHONIOTHYECKOH JOKYMEHTALUH;
- TpeOOBaHMUs, IPEABSIBIIIEMBbIE K KAUECTBY BBIIIOJIHEHUS PabOT.

YMmeTnb:

- IPUMEHCHHUEC HOPMATUBHBIX TOKYMEHTOB IIPH BBIIIOJITHEHUN TCXHUYCCKOT'O O6CJ'Iy)KI/IBaHI/I$I " pEMOHTA,
- BBEACHUC yCTaHOBHeHHOﬁ TEXHUYECKOU AOKYMCHTAIU.




IIK 3.2: Pa3pabaTbIiBaTh TeXHOJIOTHYeCKHeE NMPOLecChl HA PEMOHT OTAeJIbHbIX /IeTaJleil ¥ y3/10B MOABHKHOIO COCTABA

7KEJIE3HBIX T0POT B COOTBETCTBUH C HOpMaT[/lBHOﬁ noxymenmuneﬁ

3HaTh:
- IPUEMBI U METOIBI Pa3pa0OTKH TEXHOJOTHYECKHUX MPOIECCOB;
- OCHOBHBIE TpeOOBaHMs K pa3pab0TKe TEXHOJIOTHYECKUX MPOIIECCOB;
- TpeOOBaHUsI, IPEABSIBISIEMbIC K PAIIMOHATIBHOI OpraHU3alMy TPYy/a.
YMeTh:

- oIpezieIeHHe ONTUMAIBbHON CTPYKTYPHI TEXHOJIOTHYECKUX MPOLIECCOB COTTIACHO HOPMATUBHOM TOKYMEHTAINH;
- pa3paboTKa TeXHOJOTHYECKHX MPOILECCOB HA PEMOHT OT/IENIBHBIX JICTaJIeil U Y3JI0B MOABMKHOTO COCTABA JKEJIE3HBIX
JIOPOT B COOTBETCTBHH C HOPMATHBHOM JIOKyMEHTAIHEH.

4. COAEP)KAHME JUCIUIIJIMHBI (MK, IIM), CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JEJIAM) C
YKA3AHHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKHNX YACOB 1 BUJOB YYEBHBIX

Kon
3aHATHS

Cemectp/| g oo | Kommneren- Jluteparypa | Ipumeuanue

HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/
Kypc 107071

Paznen 1. JIuneiinas aaredpa

11

Baenenue. 3 2 OK10K2 JI.1J12.1 AKTHBHOE
Maremaruka 1 HayYHO-TEXHUIECKHUH MPOTpecc; OK 8 2132033 CIyIIaHue
MOHATHE O MATEMaTHYECKOM MO/ICIIMPOBAHHU.
Ponp MaTeMaTHKH B ITOATOTOBKE CIICIHAIIICTOB
CpEeIHEro 3BeHa KeJIe3HOAOPOKHOTO TPaHCIIOpTa
1 GOPMHUPOBAHHUU OOIIUX U MPOPECCHOHATBHBIX
KomrnereHuui. /Jlex/

1.2

Tewma 1.1. KommiekcHble uncina. 3 2 OK2 0K 4 JI.1J12.1 AKTHBHOE
KomrnekcHslie uncia, nX reoMeTprdecKast K 2.2 2132033 CIyIIaHue
HMHTEpIpeTaLusl.

JleficTBUSI Hall KOMITJIEKCHBIMH YUCITIAMH,
3aJJaHHBIMU B aJIreOpanvdeckoi u
TpUrOHOMETpHUUecKoi dopmax. /JIex/

1.3

Tema 1.1. KoMmiekcHble uncia. 3 2 OK 10K 6 JI1.1J12.1 AxTuBHOE
IToka3zarenbHas popMa 3amucu KOMILUIEKCHOTO K 2.3 2132093 CIyIIaHue
yucna. @opmyna Ditnepa. [Ipumenenue
KOMIUTEKCHBIX YHCEIl IIPH PEIICHUH
npodeccronanbHbIX 3anad. /JIex/

1.4

Tema 1.1. KoMruiekcHble yucia. 3 2 OK3OK5 JI.1J12.1 PaboTta B ManbIx
KomMrnexkcHple uncina u JeicTBUS Hal HUMH. OK9 213293 rpymnmnax
Perienue 3aqay st HAXOXKACHUS TTOJTHOTO
COIIPOTHUBIICHUS IIEKTPHUYECKON IIeTTH
MIEPEMEHHOTO TOKA C MTOMOIIBI0 KOMIUIEKCHBIX
gucen. /TIp/

Pazgen 2. OcHOBBI AMCKPETHOH MaTeMAaTUKH

2.1

Tema 2.1. Teopust MHOKECTB. 3 2 OK10K2 JI1.1J12.1 AKTHBHOE
MHokecTBO 1 ero 3neMeHThl. [lycroe OK 8 0102233 CIyIIaHHE
MHOY€ECTBO, TIOJIMHOKECTBa HEKOTOPOT'O
MHOKecTBa. Onepalyy HajJ MHOKECTBAMU:
repeceueHne MHOXKECTB, 00bETMHEHHUE
MHO’KECTB, JIOIOJHEHHE MHOKECTB. /JIex/




2.2

Tema 2.1. Teopust MHOXECTB.
OTHo1IeHNe, X BUIBI U CBOWCTBA. JJnarpamma
Oinepa- Benna. Uucnopsle MHOXeCTBa. /JIex/

OK3 OK 6
OK 9

J1.1J12.1
01092393

AKTHBHOE
CIyIIaHue

2.3

Tema 2.1. Teopust MHOXECTB.

Hcropust BOSHUKHOBEHUS TIOHATHUS «Tpad». 3amadn,
HPHUBOJIAINIE K MOHATHIO Tpada. OCHOBHEIC
HoHATHA Teopuu rpacdos. [Ipumenenne Teopun
MHOXECTB M TCOPUH TPadoB IIPH peIICHAN
IpUKIIAJHBIX 3a71au. /JIex/

OK1OK38

J1.1J12.1
01092393

AKTHBHOE
CIyIIaHue

2.4

Ma 2.1. Teopust MHOXECTB.

IMoctpoenue rpada 1Mo yCIOBHIO CUTYAI[HOHHBIX
3aj1a4: B yIPaBICHUN HHPPACTPYKTYpaMH Ha
TPAHCIIOPTE; B CTPYKTYPE B3aNMOACHCTBUS
pas3IMYHBIX BUAOB TpaHcHopra. /I1p/

OK 2 OK 4
OK 6

J1.1J12.1
01092393

Pa6Gora B MaJbIx
rpymmnax

Paznen 3. MaTtemMaTH4ecKuii aHAIU3

3.1

Tema 3.1. luddepeHnnansHOe U HHTETPATBLHOE
HCYHCIICHHE.

TIpoussonnas ¢pynkunu. ['eomerpudeckuii u
¢usnyeckuil cMpica Ipou3BoHOM. /JIex/

OK40OK7
MK 2.3

J1.1J12.1
32103233

AKTHBHOE
ciIylaHue

3.2

Tema 3.1. IuddepeHunansHoe U HHTETPATbHOES
HCYHCIICHHE.

IpunoxeHue Mpou3BOAHON HYHKIUK K PEIICHHUIO
pa3nuyHbIX 3a1a4. /Jlex/

OK70K9
MK 2.3

J1.1J12.1
CIRCYACK

AKXTHBHOE
clIylaHue

3.3

Tema 3.1. IuddepeHnnansHOe U HHTETPATLHOE
HCYHCIICHHE.

WuterpupoBanue Gpyukiuii. OnpenenéHHbIit
unrerpan. ®opmyina Helotona-JleiiOnuna. /Jlex/

OK3 OK7

J1.1J12.1
32103233

AKXTHBHOE
ciIylaHue

3.4

Tema 3.1. IuddepeHnnansHoe U HHTETPATLHOE
HCYMCIIEHHE.

[puoxkeHne OMpeNeIEHHOT0 HHTErpaa K
PELICHHIO.

PaznuuHbIX pUKIamHBIX 330a4. /JIex/

MK 2.2 TIK
2.3

J1.1J12.1
301032 33

AKXTHBHOE
ciIylaHue

3.5

Tema 3.2. OObikHOBEHHBIC TG DepeHIHATbHBIC
ypaBHEHHUSI.

JuddepeHnpanbable ypaBHEHUS IEPBOTO H
BTOpOro. luddepeniuansuble ypaBHEHHS C
pa3IesIFonIIMICcs TepeMeHHbIMH.  /JIex/

OK 50K 6

J1.1J12.1
213233

AKTHBHOE
clylaHue

3.6

Tema 3.2. O0ObikHOBEHHBIC AU (HEpeHIHATbHbIC
ypaBHEHHUSI.

OnuopoaHbie mudhepeHInaIbHbIe YPaBHCHUSI
nepBoro nopsaxa. /Jlex/

OK 8 OK9

J1.1J12.1
213233

AKTHBHOE
clTylaHue

3.7

Tema 3.2. OObikHOBEHHBIC TU( DepeHIHATBHBIC
ypaBHEHHSI.

JluneiiHbIe 0THOPOIHEIE YPaBHEHHS BTOPOTO
HOPSAIKA C MOCTOSHHBIMH KO3 GUITEHTAMH.
IIpumeHeHne 0OBIKHOBEHHBIX AU(PepeHInaTBHBIX
ypaBHEHHI IPH PEIICHHU MPO(ECCHOHATBHBIX
3azmad. /JIex/

OK2OK38

J1.1J12.1
213233

AKTHBHOE
clylaHue

3.8

Tema 3.2. O6bIkHOBEHHBIE A (hepeHIHaTbHbIE
YPaBHEHHSI.

IIpumeHeHne 0OBIKHOBEHHBIX AU PepeHInaTbHBIX
YpaBHEHHH IPU peNICHUH PUKIATHbBIX 3a1a4. /I1p/

OK9IIK 2.3

J1.1J12.1
012233

PabGora B MaJbIx
rpymmnax

3.9

Tema 3.3. luddepeHnunanbHubie ypaBHECHHS B
YaCTHBIX IPOU3BOHBIX.
JuddepeHnpanbHble ypaBHEHNS B YaCTHBIX
MPOU3BOAHBIX. /JIex/

OK 3 OK 4

J1.1J12.1
012233

AKTHBHOE
clylaHue

3.10

Tema 3.3. luddepenuuansubie ypaBHEHHS B
YaCTHBIX ITPOU3BOIHBIX.

Ipumenenue nuddepeHnanbHBIX YPaBHEHUH B
YaCTHBIX MIPOU3BOIHBIX PH PEIICHAN
npodeccuoHanbHeIX 3aaa4. /Jlex/

OK 50K 6

J1.1J12.1
01092393

AKTHBHOE
CIyIIaHue

3.11

Tema 3.4. Psanipl.
Uwncnossle psaasl. [Ipu3Hak cXoquMoCTH YUCIOBOTO
psna no Jlanambepy. /Jlex/

OK2OK3

J1.1J12.1
0102393

AKTHBHOE
CIyIIaHue




3.12 Tema 3.4. Psapl. OKS8IIK2.2| JI1.1J12.1 AKTHBHOE
PaznoxeHune nmoabIHTErpaIbHOM QYHKIMU B P, 213233 CIyIIaHue
Crenennsle psaabl MaknopeHa. [Ipumenenue
YHCIIOBBIX PSIOB ITPU PELISHUH NIPUKIAIHBIX 33/1a4.

/J1ex/

3.13 Tema 3.4. Psapl. OK3 0K 5 JI1.1J12.1 Pa6Gora B MaJbIx
Pemenne mpukiagHpIX 3a1a4 ¢ IPUMEHEHUEM OK 6 213233 rpymmax
YHCIOBBIX psnoB. /IIp/

Pa3nen 4. OcHOBBI TEOPUM BePOSITHOCTEH U
MaTeMaTH4YeCKOil CTATHCTHKHU

4.1 Tema 4.1. Teopust BEpOsSTHOCTEH. OK2 0K 4 JI1.1J12.1 AKTHUBHOE
INonstue koMObuHaTOPHOM 3anaun. DakTopuan OK'5 013233 CllyllaHue
yucia. Buapl coequHeHn: pa3MemeHus,

MIepEeCTaHOBKH, COUYETaHUs U UX cBoicTBa. /JIex/

4.2 Tema 4.1. Teopus BeposITHOCTEH. OK3 0OK7 JI1.1J12.1 AKTHBHOE
[MpumeHeHne KOMOWHATOPUKY NPH PELLICHUH OK 8 01092 33 CIyIIaHHE
npodeccnoHanbHbIX 3a1ad. /JIex/

4.3 Tema 4.1. Teopust BEpOsSTHOCTEH. OK2 0K 4 JI1.1J12.1 PaboTa B ManbIx
CrrygaiiHBIN SKCIEPUMEHT, SJIEMEHTaPHBIE HCXOIBI, OK'5 213233 rpymmax
coObITus. OrpesneneHyue BEpOsSTHOCTH:

KITAaCCHYECKOe, CTaTHCTHIECKOE, TEOMETPHUIECKOE,
YCIIOBHASI BEPOATHOCTh. T€OPEMBI CIIOKEHHUS
YMHOXXEHHSI BEpOsITHOCTEH. /JIex/

4.4 Tema 4.1. Teopus BeposITHOCTEHA. OK10K3 JI1.1J12.1 AKTHBHOE
Dopmyina noiaHoi BeposTHocTH. Popmyia OK'5 213233 CllylIaHue
Beprymm.  /Jlex/

4.5 Tema 4.1. Teopust BEpOsSTHOCTEH. OK2OK5 JI1.1J12.1 AKTHBHOE
CrygaiiHple BeTMYUHBI 3aKOHBI UX pacTpeieieHus OK 6 213233 CIyIIaHue
Y YUCIIOBBIC XapaKTePUCTUKU. Maremarniyeckoe
oxuiaHue u nucrepcus. /Jex/

4.6 Tema 4.1. Teopus BeposTHOCTEH. OK10K2 JI.1JI12.1 PaGota B Manbix
Pemenne mpukiramHBIX 331324 C HCIIOJIE30BaHAEM K 2.2 2132533 rpymmax
koMmOuHaropuku. /I1p/

4.7 Tema 4.1. Teopus BeposTHOCTEH. OK10K4 JI1.1J12.1 Pabota B MajbIx
Pemenne mpukramHbBIX 33134 C HCIIOJIE30BaHAEM OK'5 2132533 rpymmax
koMmOuHaropuku. /I1p/

Pazgen 5. OcHOBHBIE YHCJICHHbIE METOBI

5.1 Tema 5.1. UucneHHOE MHTETPUPOBAHUE. OK 4 OK 6 JI1.1J12.1 AKTHUBHOE
ITonsiTHE O YNCIIEHHOM HHTETPUPOBAHUY. OK7 2132533 CIyIIaHue
Dopmyiisl
YHCIIEHHOTO HHTETPHUPOBAHMUS: MIPSIMOYTONEHIKA 1
Tpaneuui. /Jlex/

5.2 Tema 5.1. UnucneHHOE HHTETPUPOBAHUE. OK10K2 JI1.1J12.1 AKTHBHOE
®opmyna Cumriicona. AGCOIOTHAS HOTPEITHOCTh OK 3 2109233 CIyIIaHHE
IPY BEYHUCIEHHOM MHTETpUpOBaHuH. /JIek/

5.3 Tema 5.1. UncneHHOE MHTETPUPOBAHUE. OK10OKS5 JI1.1J12.1 AKTHBHOE
IIpumeHeHne YiCIEHHOTO UHTETPUPOBAHMS JJIS K 2.3 2109233 CIyIIaHHE
penieHus npodecCHOHaNbHBIX 3a1ad. /JIex/

54 Tema 5.2. Uucnennoe nuddepeHunpopanme. OK 8 0OK9 JI1.1J12.1 AKTHBHOE
[onstue o yncneHHOM AUQdEpEeHINPOBAHIH. K 2.2 019233 cllylIaHue
Dopmytsl TprbIIKeHHOTO T depeHInpoBaHus,

OCHOBaHHbBIC Ha MHTEPIOJSAIIMOHHBIX (OpMyJiax
Herotona. [IpumeneHne ynciaeHHOro

T hepeHIPOBaHUS IPU PEILICHUH
npodeccnoHanbHbIX 3aaa4. /JIex/

55 Tema 5.2. Uucnennoe muddepeHunpopanme. OK10K2 JI1.1J12.1 Pabota B ManbIx
Pemienue 3amau Ha HAXOXKACHUE 1O TAOJIUIHO OK 4 213233 rpymmax
3afaHHol ¢yHKuu (Ipu N = 2), byHKIMY,
3a/JaHHOM aHanmuTHYecKu. MccnenoBaHue CBOUCTB
a0l dpynkuuu. /Ilp/

5.6 Tema 5.2. Uucnennoe nuddepeHuupopanue. OKO9IIK2.2| JI1.1JI2.1 |PaboTa B MajbIX
Pemienue 3amau Ha HAXOXKACHUE 1O TAOJIUYHO K 2.3 213233 rpymmax

3afaHHol ¢yHKMu (Ipu N = 2), byHKIMY,
3a7iaHHo aHanuTHdecku. Mccnenosanue cBoiicTs
a0l dpynkuuu. /Ilp/




5.7 Tema 5.3. UucneHHoe pelieHue 00bIKHOBEHHBIX 4 2 OK 2 OK 4 JI1.1J12.1 AkTuBHOE
T depeHIInaIbHBIX YPaBHCHUH. OK 7 212233 ClylaHue
[ToHsITHE O YHUCIICHHOM PEIICHUH
muddepeHInaNbHbBIX ypaBHeHU. MeTox Diinepa
UL pelieHus] OOBIKHOBEHHBIX 1U((epeHInalIbHbIX
ypaBHeHHH. /JIex/

5.8 Tema 5.3. UucneHHoe perieHne 0OBIKHOBEHHBIX 4 2 OK3 0K 4 JI1.1J12.1 AKTHUBHOE
JuddepeHanbHbIX YpaBHEHUI. OK 6 013233 CllyllaHue
[TpuMmeHeHne MeToIa YUCICHHOTO PELIeHHs
nmudhepeHIINaIbHBIX YPABHEHUI MIPU PELICHHN
npodecCHOHANBHBIX 3a1au. /JIex/

5.9 Tema 5.3. UucneHHoe perieHne 0OBIKHOBEHHBIX 4 2 OK10K3 JI1.1J12.1 PaGora B ManbIx
JuddepeHIanbHbIX YpaBHEHUI. OK'5 013233 rpymnmnax
Pemenne npuKkiIaaHbIX 337149 C UCTIOIb30BAaHUEM
Metoxa Ditnepa. /TIp/

5.10 Tema 5.2. Uucnennoe audpepeHImpoBaHue. 4 2 OK1O0K5 JI1.1J12.1 PaGora B ManbIx
Pemenne 3a1a4 Ha HaxOXKJeHHUE 10 TaOIUYHO OK 6 213233 rpymnnax
3agaHHON GyHKIUH (TIpU N = 2), GYHKIUH,
3a/laHHOM aHanuTuuecku. MccnenoBanue cBOMCTB
stot Gpyukiuu. /TIp/

5.11 |CamocrosrensHas pabora Nel /Cp/ 3 6 JI1.1J12.1

5132233

5.12 CamocrosrensHast pabora Ne2 /Cp/ 3 6 JI1.1J12.1

213233
5.13 CamocrosrensHast pabora Ne3 /Cp/ 3 5 JI1.1J12.1
5132233
5.14 CamocrosrensHast pabora Ned /Cp/ 4 5 JI1.1J12.1
213233
5.15 CamocrosrensHast pabora Ne5 /Cp/ 4 4 JI1.1J12.1
213233
5.16 CamocrosrenbHast pabora Ne6 /Cp/ 4 4 JI1.1J12.1
5132233

5.17  |Koncynpranus /Konc/ 3 2

5.18 Koucynerauus /Konc/ 3 2

5.19 Koucynerauus /Konc/ 4 2

5.20 |Koncynbranus /Kouc/ 4 2

5. ®OHJI OLIEHOYHBIX CPEJICTB JIJI TPOBEJEHWA TPOMEKYTOYHOMN ATTECTAIIUA

Pa3zmenieH B npuiio:keHun

6. YYHEBHO-METOJMYECKOE 1 TH®OPMAINIMOHHOE OBECHEYEHUE JUCHUTIIMHBI (MK, TIM)

6.1. Pexomennyemas autepatypa

6.1.1. IlepeyeHb OCHOBHOI JUTEPATYPbI, HEOOXOAUMOI 1JIs1 ocBoeHus AucuunaInabl (MK, TIM)

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, TOX
JI1.1 |JIucwukun B. T., MaremaTuka B 331a4ax ¢ pelIeHusIMH: ydyeOHoe riocodne Cankr-IlerepOypr: Jlans, 2019,
Cornogeitunk 1. JI. https://e.lanbook.com/book/112
074
6.1.2. IlepeyeHb JOMOJIHUTEILHOM JUTEPATYPbI, HE00X0AUMOIi 1151 ocBoeHus gucunmnabl (MK, IIM)
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, TOX
JI2.1 |bammakos M.H. MaremaTuka: yueOHUK Mocksa: KHOPVYC, 2019,

6.2. Ilepeyenb pecypcoB HH(OPMALIMOHHO-TeJIeKOMMYHHKANMOHHOI ceT "MHTEepHeT", HEOOXOAUMBIX /IJIsl OCBOEHHS

aucuumnasl (MK, ITM)

31 |Tlonuapenko, B.M. DneMeHTHI BEICIIE MaTeMaTHKH [ DNEKTPOHHEIN pecypc] : yaeOnuk / [www.BOOK .ru
lNonwapenko B.M., Jlunaruna JI.B., PeutoB A.A. — Mocksa : KanoPyc, 2020. — 363 c. —
(CII0).

32 |JIucnukuh, B.T. Maremarrka B 3a1a4ax ¢ pemeHusiMu [ DiekTpoHHbIH pecype]: yue6.  |http:// e.lanbook.com
nocobue/B.T.Jlucuukun, U.A.Conoeitunk.-Cankt-ITerepOypr:Jlanp,2020.-464c.

93  |bammakoB, M.J. Maremaruka[ QnekTponHsiii pecype]: yueonux/ M.U. bammakos. —  [www.BOOK.ru

Mocksa : KuoPyc, 2019. — 394 c.— ISBN 978-5-406-05386-7.




6.3. Ilepeyens HHGOPMAMOHHBIX TEXHOJIOTHIi, HCTIOIb3yEeMBbIX NMPH OCYIIeCTBIEHHH 00pa30BaTeJILHOIO NMpolecca no
aucunmiude (MK, [IM), Bk/ouasi nepeyeHb NPOrpaMMHOIo obecreyeHuss 1 MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

(mpy HEOOXOAMMOCTH)

6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust

ABBYY FineReader 11 Corporate Edition - IIporpamma my1st pactio3HaBauust TekcTa, gorosop CJI-46

Free Conference Call (cBoGoaHas THIICH3MS)

Zoom (cBoGOHAS JTUIICH3HST)

6.3.2 Ilepeyenb nHGOPMALUOHHBIX CIIPABOYHBIX CHCTEM

7. ONMCAHUE MATEPHUAJIbHO-TEXHUYECKOM BA3bl, HEOEXOJIAMOM 151 OCYIIECTBJIEHUSA
OBPA30BATEJIBHOI'O ITPOIIECCA IO TUCITUIIJIMHE (MJIK, IIM)

Aynuropus Haznauenue OcHaienue

(ITpumIDKT [ VueOnas ayanTopust U1 IPOBEICHUS 3aHITHIHA Jlocku ayuTopHBIE 3-X JJIEMECHTHBIC,

CIIO) JIEKIIMOHHOTO THTIA, IPAKTHYECKUX 3aHSTHH, Kommsrorep-1intel(R) Core(TM)2 Duo CPU E7200

Aynuropust Ne|rpyImoBbIX ¥ HHANBUAYAIbHBIX KOHCYIbTalmi, |@2.53GHz/1GB/250GB/DVD-RW; monurop LG Flatron L 1933 S;

410 KabuHeT |TeKyIero KOHTPOJIS U MPOMEKYTOIHON MynsTumenua npoekrop Sanyo PLC-XU305A,;

MPUKJIATHON |aTTeCTalluy, a TAaKXkKe Ul CaMOCTOSITEIbHON IIpoexunoHHbIH 2KpaH;

MareMaTHKd  |pabGoThl MaKeTbI, MOJICJIH TEOMETPHYCCKHX TEJI, TN BPAIICHHS, CTCH/IbI
TEMAaTHYCCKHUE.

(IIpumMKT | YueOHast ayauTOpHS AJIs IPOBENCHHUS 3aHATHI Jlocku aymuTopHBIE 3-X SIIEMEHTHBIE;

CIIO) JIEKIIMOHHOTO THTIA, IPAKTHYECKUX 3aHSATHH, Kowmmsrorep-1lintel(R) Core(TM)2 Duo CPU E7200

Aynuropusi Ne|rpyIimoBbIX ¥ HHANBUAYAIbHBIX KOHCYIbTalmi, |@2.53GHz/1GB/250GB/DVD-RW; monurop LG Flatron L 1933 S;

410 KabuHer |TeKymiero KOHTPOJIS U IIPOMEXYTOYHON Mynstumenna npoextop Sanyo PLC-XU305A;

NPHUKJIAJHON |aTTecTalyu, a TAKKe JJIs CaMOCTOSITSIbHOM TTpOeKIMOHHBII AKpaH;

MareMaTHKd  |pabGoThl MaKeTbl, MOJICJIH TEOMETPHUYECKHX TEJI, TN BPALICHHUSI, CTCH/IBI
TEMAaTHYCCKHUE.

(MIpumIDKT  [VueOnast ayanTopust 1u1s IPOBEICHUS 3aHITHIA Jlocku aymuTopHBIe 3-X 3JIEMEHTHBIE,

CIIO) JICKIHOHHOTO THIA, IPAaKTUYECKUX 3aHATHH, Kommsrorep-1intel(R) Core(TM)2 Duo CPU E7200

Aynuropust Ne|rpynmnoBsiX U HHIUBHIYaJIbHBIX KOHCYIbTanmi, |@2.53GHz/1GB/250GB/DVD-RW; monutop LG Flatron L 1933 S;

410 KabuHer |TeKymiero KOHTPOJIS U IIPOMEXYTOYHON Mynsrumenna npoextop Sanyo PLC-XU305A;

MPUKJIATHON |aTTeCTallku, a TaKXkKe Ul CaMOCTOSITeTbHON [IpoekunoHHbIH SKpaH;

MaTeMaTHkd  |paboThl MAaKeThI, MOJICJIH TEOMETPHYECKHX TEJI, TEJ BPAILCHHUS, CTCH/IbI

TEMATHYCCKHC.

8. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIIUXCA ITO OCBOEHUIO JUCHHUTIIMHBI (MK, ITM)

Hammcanue KOHCTIEKTa JIEKIMI: KPaTKO, CXeMAaTHIHO, TTOCIIEI0BATEIFHO (YUKCHPOBATH OCHOBHBIE ITOJIOKEHHSI, BEIBOJIBL,
(dhopMynupoBKH, 0000IIEHHUS; TOMEYaTh BAXKHBIC MBICIIH, BBIJICNISAThH KIIFOYEBBIC CII0BA, TEpMHUHBI. [IpoBepka TEPMHUHOB, OHATHH C
MTOMOILBIO SHIUKJIONENH, CIIOBapei, CIPaBOUYHUKOB C BBIMMCHIBAHUEM TOJIKOBAaHHUH B TeTpaab. O603HAUUTH BONIPOCHI, TEPMUHBI,
MaTepHaj, KOTOPBIM BBI3bIBAET TPYAHOCTH, IOMETUTH U MOMBITAThCS HAMTH OTBET B peKOMeHayeMo nurepatype. Eciu
CaMOCTOSITETIFHO HE yAaeTcsl pa3o0parhes B MaTepralie, HeoOX0IMMO C(hOpMYITUPOBAThH BOIIPOC U 331aTh MPEIOIABATEIII0 HA
KOHCYJIbTAallUM, Ha MPAKTUYECKOM 3aHSATHH.
JucrmmmHa peanmnsyetcs ¢ npumenennem JJOT.




[NPMJIOXEHUE 1

OLHEHOYHBIE MATEPHUAJIBI
1o aucuuIuiie «MaTemaTHKa»
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(27IEKTPOTIOABUKHOM COCTAB)»

CocraButenb: npenoaaBatens Aronkuna A.O.



1. Onucanue nokasarejeil, KpUTeprueB M MIKAJ OLEHUBAHUS KOMIIETEHIIUIA.

1.1. ITokazarenu u kputepun orenuBanus komnereHuii OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7, OK
8, OK9,IIK 2.2, TIK 2.3, IIK 3.1, IIK 3.2.

OOBekT YpoBHH c(HOPMHUPOBAHHOCTH Kpurepuii oniennBanus
OLICHKHU KOMIIETEHITHH pe3yNbTaTOB 00yUYEHUS
Hwuzkuit ypoBeHb
O6yuaromiics HOpOFOBBIfIUYpOBeHB YpoBeHb Pe3yNbTaTOB 00yUYEHUS
[ToBbIIIEHHBIN YPOBEHD He HUIKe MOPOroBoro
Bricokuii ypoBeHb

1.2. Hxainst onenuBanns komuerennii OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7, OK 8,
OK 9, IIK 2.2, T1K 2.3, TIK 3.1, [IK 3.2 mpu cnaue gpyrux ¢hopM IpoMeKyTOUHOM aTTeCTaI|H.

JloCTUTHYTBI

YPOBEHb XapakTepucTuKa ypoBHS COPMHUPOBAHHOCTH
pe3yJbrara KOMIIETEHIINH

00y4eHus

[IIxama ortennBanus

OO6yyaromuiics:

-00HapYKUJI MPOOEITHI B 3HAHUSIX OCHOBHOTO
y4eOHO-IIPOrPAMMHOT'0 MaTepUaIa;

Huskuii -TOTTYCTHJI TPUHIIUITHAILHBIC OIIMOKH B BHITIOJHCHUN
YPOBCHB 3aJJaHHi, IPETYCMOTPEHHBIX TPOrPaAMMON; HeynosneTBopurenbHO
-HE MOXET MPOJI0JDKUTh O0yUEHHE WA IPUCTYITUTh
K Ipo(heCCHOHATTLHOM JISATEIbHOCTH 110 OKOHYAHHH
mporpaMMbl  0€3 JOMOJHUTEIBHBIX 3aHATHH 110
COOTBETCTBYIOIICH JUCIUTUIMHE.

OOyuarommiics:

-00Hapy>XWJ1 3HAaHWE OCHOBHOTO
y4eOHO-IIPOrPaMMHOI'0 MaTepuana B 00béMe,
HE00XO0AUMOM ISl AajbHENIeld yueOHoM n
npecrosimei npodecCuoHaIbHON NesTeIbHOCTH;

-CIIpaBJISIETCA C BBINIOJIHEHUEM 3a/laHuUH,
MIPEAYCMOTPEHHBIX ITPOTrPAMMON;

-3HaKOM C OCHOBHOU JINTEPATypOH, pEKOMEHI0BAHHOU
paboyeii mporpaMMoi AUCUUIIIINHBL;

-JI0IIYCTUJI HETOYHOCTH B OTBETE HA BOIIPOCHI U IIPHU
BBITIOJTHEHUH  33/IaHUN IO  y4eOHO-IIPOrpaMMHOMY
MaTepHaiy, Ho o0iajgaeT HeoOXOIUMBIMHU 3HAHUAMHU
JUISl UIX YCTPAaHEHHUsI MOl PYKOBOJCTBOM
IIpenojaBaTels.

[Toporossiii

YPOBCHB YIIOBJ'ICTBOpI/ITeJ'ILHO

OOyuarommiics:

- 0OHApPYKWJI MTOJTHOE 3HAHHE Y4eOHO-TIPOrPaMMHOTO
Marepuana;

-YCIEIIHO BBITOJIHUI 33JaHUsI, IPETYCMOTPEHHbIE
MIPOrpamMMoi;

[ToBpIIIEHHBIN -YCBOMJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO
YPOBEHb paboueii mporpaMMoON TUCIUIUIUHBL; Xopouio

-[10Ka3aJl CACTEMaTUYECKUN XapaKTep 3HaHUU
y4eOHO-IPOrpaMMHOI0 MaTepHaa;

-CII0COOEH K CaMOCTOSTEIbHOMY MOMOJHEHUIO 3HAHHUN
0 y4eOHO-IIPOrpaMMHOMY MaTepHaly u
OOHOBJICHMIO B XOJI€ JAalibHelIel yueOHoi paboThl 1
1po(eCCHOHATILHOMN 1EATEIBHOCTH.




OO0yyarormmiics:
-00HapyXHJI BCECTOPOHHHUE, CHCTEMAaTHYECKHE 1
ri1y0OKHe 3HaHUS Y4eOHO-TIPOrpaMMHOTO MaTepHaa;
-yMeeT CBOOOIHO BBIIIOJIHATH 3a1aHUs,

Beicoxuii IIPEyCMOTPEHHBIE IPOTPAMMOI;
YPOBEHb - . OTan4no
-03HAKOMUJICS C TOTIOJTHUTEIbHOU JTUTEPaTypOi;
-YCBOMJI B3aMOCBS3b OCHOBHBIX MOHATUHN AUCLUIUINH
U UX 3HaYeHue JUIs nmpuoldpeTeHus npodeccuu;
-[IPOSIBUJI TBOPYECKHE CIIOCOOHOCTH B TOHUMAaHUH
y4eOHO-ITPOrpaMMHOT0 MaTepHuaia.
1.3. Onucanue mKain OLEHUBAHUS
Komnereniuu o6yvaromierocs OleHUBaeTCs CASAYIOLUIIM 00pa3oM:
[Lnanupye ConeprxkaHue Kbl OLICHUBAHUS
MBI JIOCTUTHYTOTO YPOBHS pe3ylbTaTa 00y4eHus
ypoBeHb | HeynosnerBopurein | Y 10BIETBOPUTET Xopomo OtnuuHO
pe3yNnbTaTo BHO BHO
B He 3aureno 3auTeHo 3auTeHo 3auTeHo
OCBOEGHUS
HecnocobnoCTh OO0yyvarommiics OO0yJarormmiicst OOyuarormmiics
oOyuarorerocs crocobeH JEMOHCTPHUPYET JE€MOHCTPUPYET
CaMOCTOSITEIILHO CaMOCTOSITENIBHO | CIOCOOHOCTB K CIOCOOHOCTb K
MIPOJIEMOHCTPHUPOB | MPOJEMOHCTPUPO | CAMOCTOSITEIBHOMY | CaMOCTOSITEIbHOM
aTh HAJIM4KE BaTh HAJIMYUE IPUMEHEHHUIO y IPUMEHEHUIO
3HaHUH MpU 3HaHWUM NpU 3HaHUH MIpU 3HaHUi B BEIOOpE
pEelIeHUN 3aJaHNl, | pEelIeHUU pelIeHnH 3aJaHuil, | crocoba perieHus
3nats KOTOpbIE OBLIH 3aJlaHuH, AQHAJIOTUYHBIX TEM, HEU3BECTHBIX WIH
MIpEICTaBIECHbI KOTOpBIE OBLITN KOTOpBbIE HECTaHIapTHBIX
IIpenoaaBaTeseM IIPEJICTaBIICHbI IIPECTaBIISLII 3aJlaHui U IIpU
BMeCTE C 00pa3lioM | MpemnojiaBaTesieM | MpenoJaBaTellb, KOHCYJIbTaTUBHON
UX PELICHHUS. BMECTE C Y TIpU €T0 MOJIEPIKKE B
o0pa31om ux KOHCYJIbTaTUBHOM qacTu
pEeLIEHus. HNOJJEPKKE B YACTU | MEXIAUCLUIUIMHAP
COBPEMEHHBIX HBIX CBSI3EH.
npoOJeM.
OrtcytcTBHE Y OOyuarommiics OOGyuarommiics OO6yuarommiics
o0yyaroIerocs JEMOHCTPUPYET MIPOJEMOHCTPUPYET | JEMOHCTPUPYET
CaMOCTOSITENILHOCT | CaMOCTOSITENIBHOC | CaMOCTOSITEIbHOE CaMOCTOSITENTbHOE
U B IPUMEHEHUU Thb B IPUMEHEHUHU | IPUMEHEHHE IIPUMEHEHNE
YMEHUH 110 YMEHUH PEIICHNs | YMEHUH peleHus YMEHUH pEelIeHUS
HCIIOJIb30BaHUIO y4eOHBIX 3aJlaHul, HEU3BECTHBIX WIH
METOJIOB OCBOEHHS | 3a/JaHUM B AQHAJIOTUYHBIX TEM, HECTaHIapTHBIX
Ymets y4ueOHO MIOJIHOM KOTOpBIE 3aJlaHuM U IIpU
JTUCIUIIIAHBL. COOTBETCTBUHU C MIpeICTaBIsI KOHCYJIbTaTUBHON
00pasiom, MIpEnoJaBaTellb, MOJJIEPIKKE
JTAaHHBIM U IIPU €0 IpernojaBaTesis B
npenojaBaTeyeM. | KOHCYJIbTaTUBHOM qacTu
MOJJIEP’KKE B YACTH | MEXAUCLUUILITUHAD
COBPEMEHHBIX HBIX CBSI3EH.
pooJIeM.
HecnocobnocTh OO0yygarommiics OO0yygarormmiics OOyuarormmiics
Briaxers CaMOCTOSITEITEHO JEMOHCTPHUPYET JEMOHCTPHUPYET JI€MOHCTPUPYET
IIPOSIBUTH HABBIK CaMOCTOSITENIBHOC | CaMOCTOSITENILHOE CaMOCTOSITEIIbHOE
pelnieHus Th B IPUMEHEHUU | NMPUMEHEHHE HaBbIKa | MPUMEHEHHE




MOCTaBJICHHOMN HABBIKA TI0 pelIeHus 3aIaHul, HABBIKA PEIICHUS
3a/1a4u 1o 3aJaHUsM, AQHAJIOTUYHBIX TEM, HEU3BECTHBIX WIH
CTaHAApPTHOMY perieHne KOTOpbIE HECTaHIaPTHBIX
o0pa3ily HOBTOPHO. | KOTOPBIX OBLIO pEeCTaBIISIT 3aJlaHuM U NpU
MIOKAa3aHo IIpenoaBaTelib, KOHCYJIbTaTUBHOM
mpenojaBaTeyieM. | U IPH ero MOJJIEPIKKE
KOHCYJIbTaTUBHOM MpenoiaBaresis B
MOJICP)KKE B YaCTU | 4acTu
COBPEMEHHBIX MEXIUCIUTIITUHAD
npo0JieM. HBIX CBSI3CH.

2. [lepeyeHb BONPOCOB K APYruM GopMamM NMpPoMeKyTOUYHOI aTTeCTAllHU.
[Iepeuens BOMpocoB K IpyruM Gopmam NpoMeKyTOYHOM aTTecTanui (3 cemecTp)

OnpezneneHyne KOMILICKCHOTO Yyncia. Moayiib 1 apryMeHT KoMiiekcHoro yucia (OK 7).

AnrebOpanyeckasi, TPUTOHOMETPUYECKas M MOKa3aTelbHast (opMbl KoMmruiekcHOro gucia. (OK 7)

JeiictBus Han komiuiekcHbiMU ynciaamu. (OK 4)

[TpuMeHeHne KOMITJIEKCHBIX YHCEIN MpH pemeHny npodeccuonanbubix 3aaad. (OK 4, OK 7).

MmuosxectBa u ero asemeHTsl. (11K 3.1).

Onepaunu Hag MHOkecTBaMu. (I1IK 3.1).

3anaun, npuBosne K nousatuto rpados. (IIK 3.1).

[IpuMeHeHne TEOpUN MHOKECTB M TEOPHH Ipad)OB MPH peIIeHUH MPOPECCHOHATBHBIX 3324 B

skoHoMuke u oructuke. (11K 3.1).

9. Omnpenenenue Npon3BoAHON. ['eomMeTpudeckuii u puzndeckuii cMbIca mpou3BoaHoi. (OK 1).

10. IlpaBuna nuddepenuponanus ¢pyukiuii. Dopmynsl nuddepenimponanus. (OK 3)

11. Onpenenénnsiii unterpain. ®opmyna Hetotona-Jleibnuna. (OK 2).

12. TlpunoxeHue onpenesEHHOrO HHTErpaia K pelIeHnIo pa3ingHbIx 3aaa4. (OK 1).

13. Tonsarue muddepennuansHoro ypapaenus. O6mee u yactHoe pemenue. (OK 5).

14. uddepenunanbuble ypaBHEHUS ¢ paszaenstonumucs nepemeHHbiMu. (OK 8).

15. Onnopoansle nuddepeniuanbable ypaBHeHUs riepBoro nopsaka. (OK 5).

16. JIuHeitHble OHOPOAHBIE ypaBHEHHS BTOPOTO MOPsI/IKA € MOCTOSHHBIMU Kod¢purmentamu. (OK 5).

17. quddepennmanbHble ypaBHEHHS B YaCTHBIX Mpon3BoHbIX. (OK 5).

18. Yucnossle psaasl: onpenenenus, Buasl psajaos. (OK 9).

19. TIpusHak cxomxuMocTH 9rciioBoro psaa mo Jamamobepy. (OK 9).

20. Pa3nosxeHue noasIHTErpaabHoOi GyHKIUH B psja Teitnopa. (OK 9).

21. Pa3noxeHue CTENEHHBIX psIoB B psin Makiopena. (OK 9).

22. OcuoBHble noHATUSI KoMOuHaTopukn. (OK 3).

23. OmpenenieHne BEPOATHOCTH: KIIACCHYECKOM, CTaTUCTHYECKOM, TeomeTprudeckoid. (OK 6).

24. Teopemsl cioxeHus U yMHOXkeHus BeposiTHocTer. (11K 3.1).

25. ®opmyra momHOU BeposTHOCTH, hopmyna beprymmu. (I1K 2.2).

26. CnyuaiiHble BeTMUMHBL. MaTeMaTH4ecKkoe OKuaHue, TMCIepCHsl, CpeHee KBapaTHIHOe
otknonenue. (I1K 2.3).

27. ®opMyIbl YUUCIEHHOTO UHTETPUPOBAHUS: IPSIMOYToibHMKa, Tpaneruu. (OK 7).

28. ®opmymna Cumrmcona. (I1K 3.2)

29. AOGcomoTHas OTPEIIHOCTh pU yncieHHoM uHTerpupoBanui. (11K 3.2)

30. ®opmynbl mpubmmkEéHHOTO MU dHepeHnnpoBaHsI, OCHOBAaHHBIE HAa HHTEPIONSIIMOHHBIX (OpMyIax

Herotona. (I1K 3.2).

N~ WNE

3. TectoBble 3a1aHus. OneHKa Mo pe3yJbTaTaM TecTHPOBaHusl. (4 cemecTp)
3.1. [IpumepHsble 3ananus TecTa
1. Yro npencrasnsier coboii uncio i? (OK 7)

a) Yucio, KBaJApaTHBI KOPeHb U3 KOTOPOT0 paBeH -1;
6) Ywcno, kBazpaT KOTOPOTo paBeH -1;



B) Ywucno, KBapaTHbIM KOPEHb U3 KOTOPOI'O PaBeH 1;
r) Ywmcno, KBagpaT KOTOPOTO paBeH 1.
2. Ywucna Buza a+bi, roe a u b- nefictBurenbHblie yncna, i-MHUMas enuHuUIA, OyaeM Ha3biBaTh: (OK 7)
OTBeT: KOMIJIEKCHBIMH.
3. Cymma koMmIuteKcHbIX uncen Z1=5-31 u Z,=3+7i pasna: (OK 6)
a) 8+10i;
0) 8+7i;
B) 8+4i;
r) 2+4i.
4, Haiitu U3 npeIo)KeHHBIX yncen ynciio MEuMoe : (OK 7)
a) Z=2-8i;
0) Z=10i;
B) Z=16;
r) Z=0.
5. Ckomnbko hopM 3anmcu umeer KomriekcHoe gucio: (OK 4)
a) 1,
0) 2,
B) 3;
r) 4.
6. IlocnemoBarenbHOCTH MPaBHIIA IEPEX0/IA OT aIredpanueckoi (POpMbI KOMILIEKCHOTO YHCIIA K
Tpuronomerpuueckoi. Jlano: Z=a+bi — anredpanueckas popma (OK 6)

. a b o o
a) CocraBisOT ypaBHEeHHE SIN @== ¥ COS @=—H I10 3HAYCHHIO OIHOH M3 GyHKUIMNA OTIPENETSIOT YToI ¢

0) 3amKChIBAaIOT YUCIO B TPUTOHOMETpHUECKOi popme Z=r(COS ¢+ isin ¢)
B) 300paxarT KOMIUIEKCHBIE YHCIIa HA KOOPIMHATHON IIOCKOCTH JUIS ONIPEIEICHHE YSTBEPTH

r) HaxomaT Momyib KOMILIEKCHOTO 4ucia 1o gpopmyie r=va? + b2
OtBer:4;3;1;2.
7. PasHOCTh KOMIUTEKCHBIX uncen Z;=5-3i u Z,=-1-6i paBHa... (OK 4)
a) 6+9i;
0) 4-9i;
B) 6+3i;
r) 6-9i.
8. Tpuronomerpuyeckas opMa KOMIIJIEKCHOTO YUCIIA, UMEIOLIET0 MOYJIb =4 1 aprymeHT ¢=210°
umeet Buz ... (OK 7)
a) 4(sin 210°+ icos 210°);
0) 4(cos 210°+isin 210°);
B) 4(cos 210°-isin 210°);
r) 4(sin 210°-icos 210°);
9. Ywucno, conpsikennoe ynuciy -4+2i umeer Bua... (OK 6)
a) 2-4i;
0) 4+2i;
B) -4-2i;
r) 4-2i.

10. Ywucno npotuBononoxHoe ynciny Z=-6-2i umeer Bux...(OK 4)

a) -6+2i;

0) 6-2i;

B) 6+2i;

r) 2i-6.
11. CootBercTBHe Mex1y hopMamu kKoMIuiekcHoro yucia (OK 7)
l.anrebpanyeckas popmMa KOMILICKCHOTO YHCIIA a)Z=r(cos @+isin )
2.TpuroHomMeTpuueckas popma KOMIICKCHOTO YHCIIa 0)Z=re'®
3.mokazaTenbHast popMa KOMIUICKCHOTO YHCIIa B)Z=(cosp + ising)

Z=a+bi
OTtBet: 1-1;



2-a;
3-0.
12. Tpuronomerpuueckas popma KoMIUIeKcHOro uncia Z=2+2i umeer Bua: (OK 6)
a) Z:\/8(cos%+isin 45°);
6) Z=2V2(cos 45°+isin 45°);
B) Z=2\2(cos 45°-isin 45°);
r) Z=22(sin %—icos %).
13. CooTrBercTBUE MEKTY (DOpMyIamMu U JEHCTBUSIMU KOMILIEKCHOTO YMCIIa B TPUTOHOMETPHUECKOM
dopme: (OK 7)
1)yMHOK€EHHE; a)Z"=r"(cos @+isin ¢);
2)neneHue;
6)Z1-Z5=r1-T2(COS(pa+@2tisin(pa+ez));
Zl r1 . .
3)BO3Be/ICHUE B CTEIICHB; B)Z—:r—(COS((pl-(Pz)"‘lSln((Pl'(Pz))
2 12

4)u3BIICYEHUE KOPHSL. r)Z=Cc0Ss n @+isin n ¢
mNZ=\r

@ +21K
n

p+20K . .
(cos —isin
OTtBeTt:1-0;

),k=0,1,2...

2-B;
3-a;
4-n.
14. 3amnuch KOMILICKCHOTO YKCIIa B BUe a+0i Ha3piBaercs ... komiuiekcHoro uucia. (OK7)
Otser: anredopanyeckas ¢gpopma
15. Kakoe KOMIIJIEKCHOE YHCIIO MOJy4aeTCs IPU YMHOKEHHUH JIBYX COIPSIKEHHBIX KOMIUIEKCHBIX
gucen...(OK 4)
a) KommiekcHoe uncino;
6) PammonanbHOE;
B) MHumoe;
r) JleiicTBuTe/IbHOE.
16. Kak nzo0pakaercss KOMIUIEKCHOE YHCIIO0 Ha KOOPAMHATHOM IITOCKOCTH ....(OK 7)
a) Bextopowm;
6) Ilpsmoii nuHuei;
B) Ortpe3kom;
r) Kpusoii munuei.
17. Paciofo)uUTh KOMILIEKCHBIE YUCIIa B IOPSKE BO3pacTaHus K0d()PUIIMEHTOB P MHUMOW EAMHHUIIE.
(OK 8)
a) Z=3+4i,
0) Z=2+3i;
B) Z=2i;
r) Z=4-2i.
Ortger: 1); B); 0); a).
18. JIBa KOMIUIEKCHOTO YKMCJIa HAa3bIBAIOTCA ..., €CJIM OHU OTIMYAIOTCS JPYT OT Ipyra TOJIbKO 3HAKaMH
nepea MHUMOM yacthio. (OK 7)
OTBer: conpsizKeHHbIMH.
19. TIycTh MHOKECTBO A 33/1aHO C TIOMOIIBIO XapaKTepUCTHIEeCKOro cBoiictBa: A={njln ENul <n <
6/}. Torma 3T0 MHOKECTBO, 3alaHHOE TIEPEUUCIIEHUEM BCEX €ro deMenToB umeer Buj: (ITK 3.1)
a) A={1;6};
0) A={2,3,4,5};
B) A={1,2,3,4,5,6,7,8,..};
r) A={1,2,3,4,5,6}.
20. Tausr muokectBa A={a, b, c,d, e} u B={c,d, e, g, k}. Torma muoxectso A|B pasno...(ITK 3.1)
a. {ab,c};
b. {g,k};
c. {a, b};



d. {c d,e}.
21. Ha pucynke n3o0pakenbl MHOKecTBa A,B,C. 3amrpuxoBaHHas 00J1aCTh COOTBETCTBYET MHOKECTBY:
(IIK 3.1)

1. AUBUC;
2. BNC;
3. ANBNC;
4. AmB.
22. lano muoxectBo A={x|x € N u x JesuTcs Hale 0 Ha 6}Toraa BepHbIM YTBEPKIEHUEM OyIeT
«MmnoxectBo A...(IIK 3.1)
1. 0ecKOHeYHO M 33J]aHO C MOMOIIbI0 XaPAKTEPUCTHYECKOT0 CBOICTBA;
2. KOHEYHO Y 33/IaHO MEePEYUCICHHEM DIIEMEHTOB;

3. KOHEYHO U 33J]JaHO C TIOMOIIBIO XaPaKTEPUCTUIECKOTO CBONCTBA;
4. OECKOHEYHO U 3aJ]aHO MEPEUNCIICHUEM dJIEMEHTOB.
23. OnpenenuTh Kakoe U3 MHOKECTB SBIISETCA IOAMHOXKecTBOM MHOKecTBa A={5,15,25,35,45,55} (I1IK

3.1)
1. {25,55,75}
2. {55}
3. {5,25,50};
4. {10,25}.

24. Tycte A={2}, B={5,6,7,8}. Toraa npsimoe npousseaeune A*B paBHo
1. A*B={(2;10),(2;12), (2; 14), (2; 16)};
2. A*B={10;12; 14; 16};
3. A*B={(5;2),(6;2),(7;2),(8;2)};
4. A*B={(2;5),(2;6),(2;7),(2;8}.
25. Haiitu mapy (X;y), HaXOISAUIYIOCS B OTHOIICHUH y=x4 (IIK 3.1)

1. (-2;-6);

2. (-2;16);

3. (-2;8);

4. (-2;-16).

26. Haiitu mapy (X;y), Haxonsiytocs B oTHomenun y=sin X (ITK 3.1)

1. (1)

2. (0;0);

3. (3,0

4. (0;1)

27. Crenens BepiiuHbl rpada A pasHo...(ITK 3.1)

0

. 2;

A .3
4, 1.

28. COOTBETCTBHE MEXy OCHOBHBIMH OIEepaIisiMi MHOXeCTB U ee popmynamu: (OK 7)

W N e

1. OObenuneHue HANB={x|x € AuX € B}
2. Ilepeceuenune 2)AB={X|X € A,X #B}
3. PasHocTh 3)AuB={X|X €A umu XeB}
OtBer: 1-3;
2-1;

3-2.



29. Kak naspiBaercs rpad, y Koroporo HeuetHoe uynciio yeTHbix BepmuH.(I1K 3.1)
1. Css3Hol;
2. Hecss3nolii;
3. Diinepos rpad.
30. Jlaner MmHOXKecTBAa A={5,10,15,20}, B={3,6,9,12,15}. YcTaHOBHTE COOTBETCTBHE MEXKTY CIICTYIOIIHMH
MHOKECTBaMHU M HEOOXOAMMBIMHU JJIsl MX TOTY4EHUs onepanusmu Hag MHokecTBaMu A u B. (OK 4)

1. {15} 1)pasHocTh MHOKECTB A U B
2. {3,5,6,9,10,12,15,20} 2)o0benuHeHE MHOXKECTB A 1 B
3. {5,10,20} 3)nepeceueHne MHOXKECTB A U B.
OtBer: 1-3;
2-2;
3-1.

31. ITocienoBaTeIbHOCTh PACIIOIOKEH ST MHOKECTB 110 KOJMYECTBY COJEPIKAHUS DIIEMEHTOB B 3THX
muoxecTBax: (I1IK 3.1)
1. A={3;-5;-6;+7}
2. B={3,1;2;0,1;-2; 0}
3. c={3;-01,—3
4. D={1;1)

OtBet: 4,3, 1,2

32. IpousBoanas ¢pyHkiuu y=F(X) B JaHHOI TOUKE X HA3BIBAIOT ... OTHOIICHHS TPUpAIICHHs QYHKIIMU Ay
K COOTBETCTBYIOIIEMY IpUpallleHnIo aprymeHTa Ax npu yciaosuu. Yro Ax— 0(OK 1)
OtBert: npeaen

33. TponsBoanas Gpynkimn y=e>**1 pasna...(OK 1)

1. 3e3x+1

2. 2e3x+1

3. (3x+ 1)e3x*!
4. e3X+1

34. Bropas mpou3BoHAS kin Y(X)=7+5x-x* nmeer Buz. ..(OK2
YH Y

1. y'=2
2. y"=5-2x
3. y'=11
4. y"=0

35. llana ¢pyHKIHS F2x4-x3-2. YcTaHOBHUTE COOTBETCTBUE MEKY MTPOU3BOIHBIMU (DYHKIIMU U UX
3HaueHusimu (OK1)

1. y(-1) 1)-11
2. y'(0) 2)5
3. y(1) 3)0
OtBer: 1-1;
2-3;
3-2.



37.

38.

39.

40.

41.

42.

43.

e*+

LT

eX:

LT

1
2
3. efInx+e*-
4

L N

e*lnx —e”*

OnpeienennbIil uaTerpan | 06 % x%dx pasen...(OK 2)

1. 16
x3
2. =
3. 36
4. 6
OrnpeneneHHbINH UHTETPa f_lz (2x — 3x?)dx pasen ... (OK2)
1. 12
2. -9
3. 4
4. -12

Tes10 JBIKETCS IPSIMOIMHEIHO co cKopocThio v(t)=(3t?+4t+1) m/c. Toraa myTh IPOHICHHBIN TEJIOM 3a
nepsble 3¢ OT Havyasa ABMKeHUs paseH...(OK 2)

1. 40m
2. 45m
3. 48m
4. 22m

1

sinZy

JuddepennnansHoe ypaBHEHNE dx — (6x + 1)dy = 0, B pe3ysbTaTe pa3aeicHUs MePEMEHHBIX

cBoAMUTCS K ypaBHeHHI0... (OK 5)

dx _ . 2
1. s ydy

dx _ . 2
2. siny dy
3. dx = (6x + 1)sin’ydy
1 —
4. sin2ydy—(6x+1)dx
O6miee perieHue JIMHEHHOTO OJHOPOAHOTO U dEepPEHITHATHFHOTO YPaBHEHUSI BTOPOTO TOPSJIKA C

TTOCTOSTHHBIMA KO DHIMeHTaMI MeeT BI: y=(c1+czx)e ™, TOr/Ia KOPHI XapaKTepHCTHIECKOTO
ypaBHeHUs paBHHI...( OK 5)

1. k 1:k2:-6

2. k1:6; k2:O

3. k1:6; k2:1

4. ki=k,=0
Dyukuus y=ce-1 sBisiercst peneHneM qudpepeHnrnaIbHOr0 ypaBHeHus y'=2¢", TO 3HaYeHHe C PABHO:
(OK 5)

1. 2

2. 1

3. -1

4. 1

2
JuddepeHnmranbHpIM ypaBHEHHEM B YACTHBIX YPABHEHUSIX MPOU3BOIHBIX siBisieTcs. ..(OK 5)
1. (xy*+x)dx+(y-x?y)dy = 0
2. y"-4y'+y=0
’— Xz -
3.y = +sin X



4.

9Z, .  9IL_
COS y 5 -+sin X 5—0

44. TIpu pemennn quddepeHnmanbHoro ypasaenus y”+2y'+50y=0, noxyuaercs D<0, rorga obmiee

pemenue umeet Bua y=... (OK 5)
OtBer: y=¢"*(C1C0Shx+C,sinbx)

45. BTOpO# 4JIeH YUCIOBOTO psiia Y,o—q

1.
2.
3.
4.

D" (n+1)

sioTy PaBeH.. .(OK9)

0.5
-0.5
-1.5
1.5

46. YactuuHas cymMma Sz psiaa Yo—q 5% paBHa...( OK 9)

1.
2.
3.
4.

= Ul W
©

25

\O

125
93
125

47. IlocnenoBaTeIbHOCTH alTOPUTMa pelieHus JuddhepeHInaaTbHOr0 YpaBHEHUS € Pa3AeSIONIUMUCS

nepemeHHbIME (OK §)

1.

ok~ wn

UYJieHBI ¢ 0IMHAKOBBIMU U QepeHIaIaMu ePeHOCAT B OJJHY CTOPOHY PAaBEHCTBA U BHIHOCST
nuddepennuan 3a Ckooky

HuTterpupyroT 00e yacTu paBeHCTBA U HAXOMAT 00IICe pellcHHE

Beipaxkarot npousBoanyto GyHKimn depes auddepenimans: dx u dy

Paszpensror nepemeHHbIe

Ecnu 3a1anel HagambHbBIE YCIOBUS, TO HAXOAAT YaCTHOE PEIICHHUE

OTBeT 3,1,4,2,5
48. CoOTBETCTBUE MEX/ly OCHOBHBIMHU 3JIEMEHTaMH KOM6I/IH8.TOpI/IKI/I u ux gpopmynamu: (OK 6)

1.
2.
3.

[IepecTanoBku A} = (m n)'
Coueranne 2)Pn=n!
Pasmemenne 3)Ch :(m_m—n')'n'
OtBer:1-2;

2-3;

3-1.

49. TlocienoBaTeNbHOCTL COCTABICHUS YPaBHEHHUS KacaTelbHOM K rpaduky GyHkiun y = f(x) B TOuke ¢
abcruccoit xg  (OK7)

1.
2.
3.

Ornpenenuth yriaoBoii koddumuent kacarensuoit k = f'(xg) ...
Haiitn opaunaty Touku kacanus Yo=f(Xo). 3amucars koopanHatsl Touku kacanus Mo(Xo;Yo)
CocraButs ypaBHeHHe KacaTenbHOH Y-Yo=T'(Xo;Y0). laTh 0TBET B BUJC ypaBHEHHS OOLIETO BUA

OtBer:2,1,3

50. B ypHe 3 KpacHBIX, 5 3€JI€HBIX U 7 KENTHIX mapoB. M3 ypHBI BBIHUMAIOT OJIUH 11ap. BeposTHOCTH TOTO,

YTO BBIHYTBIN IIap oKaxkeTcs 3eneHbiM(cooriTue A) paBHa: (OK 3)

1.
2.
3.
4.

P(A)=
P(A)=—
P(A)=;
P(A)=

51. U3 OykB cioBa «CXeMmay COCTABIISIOT PAa3IUYHBIC CIIOBA, COCTOALIME U3 5 OYKB, KaKJas U3 KOTOPBIX

BCTpEYaAETCsl pOBHO OAMH pa3. Yucino takux cios paBHo: (OK 6)

1.

120



52,

53.

54,

55.

56.

2. 200

3. 10
4. 60
MarepuanbHas TOYKA JIBUKETCS 1o 3aKOHY S = %t3 —3t2 -3t +

1. HaliTu MOMEeHT BpeMeHHU t, Koraa yckopeHnue Touku oyaet pasHo 0. (OK 1)
1. 0

2. 3
3. 6
4. 4

BepositHOCTh cjaun 3auera ydamumcs pasHa 0,8, a BEposTHOCTh cauu 3k3ameHa pasHa 0,9. Kakosa
BEpPOSITHOCTH TOT0, UTO yyaruiics cnaet sxk3amen? (I1K 2.2)

1. 0,17
2. 0,72
3. 01

b
[locnenoBarenpHOCTh BBIYMCIIEHUSI ONPEAECIIEHHOIO HHTErpalla fa f(x)dx. (OK 2)

1. Haxoxsar 3nauenue unrerpaia F(X)+c npu X=a, c=0, T.e. Beraucistor F(a)
2. Haxopsr 3nauenue unrerpana F(X)+c mpu Xx=b,c=0, 1.e Beruncsior F(b)
3. Haxoast neonpenenennsiii uurerpan [ f(x)dx = F(x) + ¢
4. Haxonsar pasnocts F=(b)-F(a)
OTtBet: 3,2, 1, 4.
Crpenn0y B ens Beayt 10 commat. s naTy U3 HUX BeposTHOCTH nonananus 0,6, mis tpex 0,5 u s
octranbhbiX 0,3. KakoBa BepositTHoCcTh opaxenus uenu? (11K 2.3)

1. 51
2. 051
3. 14

MatemaTtuueckoe OXKHIaHNe CIy4allHOM BEIMYUHBI, 3aJaHHON 3akoHOM pacnpenenenus (11K 2.3)

-1 10 2

020206

57,

PaBHO M(X2)=2,6, TOr/1a JUCIIEPCHS PaBHA ...

a) 1,6

b) 3,6

c) 15

d) 1

CxoJbKUMH cIToco0aMu MOXKHO BBIOpaTh TpeX ASKYPHBIX, eciid B kinacce 30 yuammxcs (11K 2.3)
a) 4060

b) 812

c) 90

d) 1620

58. Uto onpexenser 3ta hopmyna P(A)Z% (OK 6)

59.

YcnoBHas BEPOSITHOCTH
BepositHOCTB cOOBITHS
Teopema crnoxeHus

PowobhpRE

TeopeMa yMHOXKEHUS
Jis mpuOMMKEHHOTO BBIYMCIICHUST WHTETpalla MOXKHO BOCIOJIB30BaThCs (HOPMYIION Tpameruii:

~ 2@ (Yotyn
e~ = (2222 4 yy 4+ 3y + o Yo )



Otpe3ok [a; b] pa3dut Ha N paBHbIX 4acteil. [Iycts N=4. BbruuciieHus: MPOU3BOAUTH C TOYHOCTHIO JI0
0,01. Toraa [}’ x? dx =... (TIK 3.2)

a) 9
0) 8,75
B) 8,67
r) 8

60. [TocnenoBaTeIbHOCTh HAXOXJICHUS TPUOIMKEHHOTO 3HAYCHHUsl OIPENEIIEHHOTO0 WHTErpaiga o
dhopmynaM TpUOIMIKEHHBIX BBIYUCICHUH (METOT IPSIMOYTOJILHUKOB, Tpanenuii, mapadoi) (I1IK 3.2)

1. Bbl4MCINTh 3HAYCHUS MOAUHTErpajbHOW (yHkimu Y=f(X) B Toukax meneHus, T.e. HalUTH

Yo=Ff(Xo), Y1=F(X1), Yo=F (X2),..., Yn=F(Xn)

2. Pasnmenuth oTpe3ok mHTErpupoBaHus [@;0] Ha N POBHBIX YacTeil TOUKaMU Xp=a, X1,X2,...,Xn-1,

Xn=b

3. Bocmonb3oBaThest OAHON U3 MPUOIMKSHHBIX (HOPMYIL.

OTtBert:

2,1,3

3.2. CooTBeTCTBUE MEXKIy OalbHOW CUCTEMOW M CHUCTEMOH OLICHUBAHUS IO Pe3ysibTaTaM TeCTUPOBAHMUS
YCTaHABJIMBACTCS TOCPEICTBOM CIIEAYIOUICH TaOIHUIIbI:

YpoBeHb
IToka3zaTenu oncHUBaHUS p
OOBEKT OLIEHKHU OrueHka pe3ynbTaTOB
pe3yNbTaTOB 00yUYEHUS
00yJeHus

60 0aUIOB U MEHEE

((Hey,Z[OBJ'IeTBOpI/ITCJ'IbHO»

Hu3skuii ypoBeHb

OO0yuaromuiicst

74 — 61 6annos «Y TOBJIETBOPUTEIHHO» [Toporosslil ypoBeHb
84 — 77 6amnos «Xopomio» [ToBbIIEHHBIN YPOBEHB
100 — 85 GannoB «OTIn4HO» BrICOKMi1 ypOBEHB

4. Onenka orsera, 00y4aromerocsi Ha BOpocel Apyrux Gopm npoMe:KyTO4YHOM aTTecCTANMH.

4.1. OueHka oTBeTa, 00y4aromerocst Ha BOIPOCH! APYrux (GopM MPOMEKYTOYHOH aTTeCTallUH.

COI[ep)KaHI/Ie IIKaJIbl OIICHUBAHUWA

IIEMEHTHI Heynosnerso VYnoBneTrBopuren
Y P P Xopomo OtnuyHO
OLICHHUBAaHUS HUTEILHO BHO
He 3aureno 3aureHo 3ayTeHo 3aureHo
CoOTBETCTBHE TlonHoe
OTBETOB HECOOTBETCTBU 3HAUUTENLHEIE HesnauurensHusle ITonuoe
dbopmMyTupOBKaM € II0 BCEM MOTPEITHOCTH TOTPEITHOCTH COOTBETCTBHUE
BOMPOCOB (3aaHMi1) BOIPOCaM
Crpyxrypa,
IIOCJIEJOBATEILHOCTD
CoOTBETCTBUE
U JIOTHUKA OTBETA. TlonHoe 3HaYNTENbHOE HesnauntenanHoe
KPUTEPHIO TTPU
YMeHnue 4eTko, HECOOTBETCTBU | HECOOTBETCTBUE HECOOTBETCTBUE
OTBETE Ha BCE
MOHSITHO, TPAMOTHO U | € KPUTEPHIO. KPUTEPUIO KPUTEPUIO
BOITPOCHL.
CcBOOOJIHO M3/1ararh
CBOU MBICIIH
HNwmerot mecTo HNwmerot mecTo
3HaHue Tommoe CYIIIECTBCHHBIC HECYIIIECTBEHHBIC
HOPMATUBHBIX HCSHAHHC MYIIEHUS OVIIEHUd U Tonxoe
p ’ HOPMAaTUBHOMN yny yny COOTBETCTBUE
MIPaBOBBIX . (He3HaHue HE3HAHUE
Y TIPaBOBOM N JTAHHOMY
JIOKYMEHTOB U 0OIbIIEH YacTH OTAEJIBHBIX
. 6a3bl 1 KPUTEPHIO OTBETOB
crenuagbHON . | W3 TOKYMEHTOB 1 (€TMHUYHBIX )
crenuaabHON N Ha BCE BOIPOCHI.
JTUTEPATYPHI crienuaJIbHON paboT u3 uncna
TUTEPATYPHI N
JUTEPATYPHI 110 00s13aTeNbpHOMI




Ha3BaHUIO,
COZCPIKAHUIO U
T.1.).

JIUTEPaTypBL.

[Tonnoe
COOTBETCTBUE
JAHHOM
YMeHue yBa3bIBaTh Ymenue y
. YMmeHue cBsi3aTh YMmeHue cBs3ath KPUTEPUIO.
TEOPUIO C IPAKTUKOM, CBA3aTh
BOIIPOCHI TEOPUU | BOIIPOCHI TEOPUH U Crioco6HOCTB
B TOM YHCJIC B TEOPHUIO C
. Y IPAKTUKU IPAKTUKHU B UHTErpUPOBATH
obnactu MPAKTUKOM
. MPOSIBISIETCS OCHOBHOM 3HaHUS U
npodeccnoHaTBEHOMI paboThI HE
peaKo. MIPOSIBIISIETCSI. MIPUBJIEKATD
paboThI MIPOSIBIISETCSI.
CBEJICHUS U3
pa3IMYHBIX
HAy4YHBIX cdep
1. JlaHbI HETIOJTHBIC
OTBETHI Ha
Ha Bce
OTtBeThl HA JIOTIOJTHUTEIIbHBIC
JIOTIOJTHUTEIbH JlaHbl BEpHBIE
OO0JIBIIYIO YacTh BOIIPOCHI
KadecTBO OTBETOB Ha | BI€ BOMPOCHI OTBETHI HA BCE
JIOTIOJIHUTEILHBIX | TPENoiaBaTess.
JIOTIOTHUTEJIbHBIE npenoaaBaren JIOTIOTHUTEJIbHBIE
BOIIPOCOB 2. lan oguH
BOIIPOCHI S TaHbI . BOIIPOCHI
MpenojaBaTesis | HEBEPHBIA OTBET Ha
HEBEPHbIE npenojaBaTes.
JIaHBI HEBEPHO. JIOTIOJTHUTEIIbHBIC
OTBETHI.
BOIIPOCHI

npenoaaBaTecJis.






