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

paspaborana B coorBercTBuu ¢ ®T'OC cpenHero npodeccHoHasHOro 00pa3oBanus o cnenuanbHoctd 23.02.06 Texunueckas
HKCIUTyaTalus TOABHKHOTO COCTaBa JKEJIE3HBIX JJOPOT YTBEPKAEH IpHKa3zoM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoi

®Denepanyn 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 YHCJIC:

00s13aTebHas Harpy3Ka

CaMOCTOATECIIbHAA pa60Ta

KOHCYJIbTalluH

114

76
30

8

Buner konTpost Ha Kypcax:

Jpyrue GopMbl IPOMEKYTOUHOM aTTecTanuu (3 cemecTp)
Npyrue GopMbl MPOMEKYTOTHOM aTTecTanuu (4 ceMecTp)

Pacnpenenenue yacos qucunmimusl (MK, IIM) no cemectpam (Kypcam)

Cemectp
(<Kypc>.<Cemectpua | 3(2.1) | 4(2.2)
Kypce>) HUroro
Henens 28 34
Bun 3ansaTuii vio | po| v | pon| vo PII

Jlexn 34 (34 |22 |22 (56 |56
IIpaxkTudeckue 8 (8 |12 |12 (20 |20
Koncynpranun 4 14 (4 |14 |8 8
Uroro ayn. 42 |42 (34 |34 |76 |76
KonrakTHas paboTa 46 |46 (38 |38 |84 |84
Cawm. pabora 17 |17 |13 |13 |30 |30
Hroro 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
ypaBHEHHMS IEPBOTO MOpsiKa. JIMHEHHbIe OJJHOPOAHBIE YPaBHEHHS BTOPOTO MOPSIKA C MOCTOSHHBIMHE KO3 (GHUIEHTaMU.
IIpumeHeHue OOBIKHOBEHHBIX A GEpEeHIMANbHBIX  yYpaBHEHMH IpH  pelleHud NpodecCHOHAIBHBIX — 3ajad.
JuddepeHnpanpaple ypaBHEHUSI B YaCTHBIX NMPOM3BOAHBIX. nbdepeHnuanbHple ypaBHEHUsI B YaCTHBIX MPOM3BOIHBIX.
IIpumenenne nuddepeHnanbHbIX YpaBHEHUH B YaCTHBIX IPOM3BOAHBIX MPU PELICHUU NMPOPECCHOHANBHBIX 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 TEOPHU
BEPOSTHOCTEH U MaTeMaTHYeCKOi cTaTUCTUKH. [loHsITHE KOMOMHATOPHOM 3amaun. PakTopuan uyncia. Buasl coeTuHEeHUI:
pa3MelleHus, IEPeCTaHOBKH, COUETAaHUS U UX cBOMcTBa. IIpMeHeHre KOMOMHATOPUKY NIPU PEIICHUH NTPOQECCHOHAIBHBIX
3amay. CiydyaifHbIf SKCIIEPUMEHT, JJIEMEHTapHBbIC HCXOJbI, COOBITHA. OnpeneneHHe BEPOSITHOCTH: KIIaCCHYECKOe,
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 TOTPEITHOCTD IIPH YUCICHHOM HHTETPUPOBAaHHUH. [IpUMEHeHNe YHCIICHHOTO WHTETPHUPOBAHUS JJISI PEIICHHS
npodeccuoHanbHbIX 3aga4. Uncnennoe auddepennuponanue. [Tonstue o yucienHoM auddepeniupoanun. Oopmyist
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

npelIecTBYIOLIee:

2.2.1|1udpopmarnka

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, PYKOBOJSIIUX JOKYMEHTaX U IPyroil HOpMaTHUBHOM 0ase;
- IITAHUPOBATH TPOIIECC 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;
- OLICHHBATh NPABHIBHOCTh U 0OBEKTUBHOCTD OIICGHKH 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(OPMAIIMOHHBIX HCTOYHHKOB, TPUMEHSIEMBIX B IPO(GECCHOHANTBHOMN 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;

- IVIAHUPOBATH IIPOLIECC OUCKA; CTPYKTYPUPOBATh MOJIy4aeMyto HH(OpMaLHIO;

- BBIJICTISATH HanOoJee 3HaUMMOoe B TIepedHe 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 001IATHCA ¢ KOJLUIEraMu, PyKOBOACTBOM, IOTPeOHTEIAMHI

3HaTh:

- ICHXOJIOTHYECKHE OCHOBBI JAESATEBHOCTH KOJUIEKTHBA, ICUXOJIOTHIECKHE OCOOCHHOCTH JTHYHOCTH;
- 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.

YMmeTnb:

- Opatb Ha ce0s OTBETCTBEHHOCTH 33 pa0OTy IOAYMHEHHBIX M KOHEUHBIH pe3ysbTaT BHIIOJIHEHHBIX paboT




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

OK 8: CamocTosITeJILHO onpeaesaTb 3a1auu npodxeccnonanbﬂoro U JIUNYHOCTHOI'O pa3BUTHA, 3AHUMATLCH
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.

YMmeTh:

- IPOBEICHUE MHCTPYKTAXa 110 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}OHlHMH HHCTPYKIUAMHA U
PYKOBOIAAIMMU JOKYMCHTaMHU;

- Ca4a BHYTPECHHCTO O60py,I[OBaHI/I$I U CbEMHOTI'O MHBEHTApPs BaroHOB 110 HHBeHTapHOfI OIIMCH W HaKJIaAHBIM;
- O(l)OpMJ'lCHI/IC OTYETHOMU JAOKYMEHTAIMU IO KOHTPOJIIO TEXHUYCCKOI'0 COCTOSTHUS BarOHOB.

IIK 3.1: OgopMiIsiTE TEXHHYECKYIO H TEXHOJOTHYECKYIO IOKYMEHTALHI0

3HaTh:

- npaBuiIa 0()OPMIIEHUS TEXHUUECKOHN U TEXHONIOTHYECKOH JOKYMEHTALUH;
- TpeOOBaHMs, IPEABIBIIEMBIC K KAUECTBY BBIIIOJHEHHUS PaboT.

YMeTnb:

- IPUMEHCHHUC HOPMATHUBHBIX TOKYMEHTOB IIPU BBINTOJIHECHUN TEXHUYICCKOI'O O6CJ’Iy)KI/IBaHI/I}I " pEMOHTa,
- BBCIACHUC ycTaHOBJ’ICHHOfI TEXHUYECKOU JOKYMCHTAIUU.




IIK 3.2: Pa3pabaTbIiBaTh TeXHOJIOTHYeCKHUe NPoLecchl HA PEMOHT OTAeJIbHBIX AeTaJleil U y3/10B MOABUKHOIO COCTaBa
JKeJIe3HBIX /IOPOT B COOTBETCTBHU ¢ HOPMATHBHOI JOKYMeHTALHeH

3HaTh:
- IPUEMBI © METO/IBI Pa3pabOTKH TEXHOJOTHYECKHUX MPOIECCOB;
- OCHOBHbIE TpeOOBaHMS K pa3pabOTKe TEXHOJIOTHYECKUX HPOLIECCOB;
- TpeOOBaHMs, TIPEABIBIIEMbBIC K PAIIMOHATIBHON OpraHU3aliy TPY/a.
YMeTh:

- ONIpeieIeHHe ONTUMAIBEHON CTPYKTYPHI TEXHOJIOTHIECKUX MPOIIECCOB COTTIACHO HOPMAaTUBHOW JOKYMEHTALIUH;
- pa3paboTKa TEXHOJOTHYECKUX MIPOIIECCOB HA PEMOHT OT/ENbHBIX JIeTallell U Y3JI0B IOABHKHOTO COCTABa JKEJIE3HBIX
JIOPOT B COOTBETCTBHUU C HOPMATHUBHOM JOKYMEHTAIHEH.

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

Kox
3aHATHS

HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/

Cemectp /
Kype

Yacos

Komneren-
UH

JlntepaTtypa

IIpnmevanue

Paspen 1. JInneiinas anredpa
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Baenenue.

Maremarnka 1 HayqYHO-TEXHUIECKHUH MPoTrpecc;
MOHSITHE O MATEMATHYECKOM MOJICITUPOBAHHH.
Ponp MaTeMaTHKH B ITOATOTOBKE CIICIIHAIIICTOB
CpEIHEro 3BeHa KeJIe3HOOPOKHOTO TPaHCIIOpTa
1 GOPMHUPOBAHHUHU OOIIUX U MPOPECCHOHATBHBIX
KomrereHuui. /Jlex/

OK10K2
OK 8

J1.1J12.1
019233

AxTHBHOE
CIyIIaHue

1.2

Tema 1.1. KoMruiekcHble uucna.
KoMIIIeKCHBIC YHCIIa, UX TeOMETPHIECcKas
HMHTEPIIpeTanus.

JeicTBUs HaJl KOMITJIGKCHBIMH YHCIIaMH,
3a/IaHHBIMU B alNreOpandeckoi u
TpUrOHOMeTpHuuecKoi dopmax. /JIex/

OK 2 OK 4
MK 2.2

J1.1J12.1
32103233

AKTHBHOE
ciIylaHue

1.3

Tema 1.1. KoMmiekcHble uncia.
IMoka3aTtenpHas opMa 3aIHUCH KOMIUIEKCHOTO
yucna. Gopmyna Ditnepa. [Ipumenenue
KOMIIIIEKCHBIX YHCEJI IIPH PEIICHIH
npodeccronanbHbIX 3anad. /JIex/

OK 10K 6
MK 2.3

JI1.1J12.1
019233

AKXTHUBHOE
CIyIIaHue

1.4

Tema 1.1. KomriekcHbIe yucia.
KomMriekcHble ynciaa u JeHCTBUS HaJl HUMU.
Pemrenue 3amay 111 HAXOKACHUS ITOJTHOTO
COTIPOTHBIICHUS STIEKTPUIECKON LIETTH
NEPEMEHHOTO TOKa C MIOMOIIBI0 KOMIUIEKCHBIX
yucen. /TIp/

OK3OKS5
OK 9

JI1.1J12.1
019233

Pa6Gora B MaJbIx
rpyrmmax

Paznen 2. OcHOBBI TUCKPETHOI MaTeMaTHKH

2.1

Tewma 2.1. Teopust MHOKECTB.

MHoxecTBO U ero aneMeHThl. [Tycroe
MHO>KECTBO, ITI0IMHOKECTBA HEKOTOPOTO
MHOXxecTBa. Onepaiun HaJl MHOKECTBAMHU:
nepeceveHre MHOXKECTB, 00 bEIMHEHNE
MHO’KECTB, JIOIIOJHEHHE MHOKECTB. /JIex/

OK10K2
OK 8

J1.1J12.1
213233

AKTHBHOE
cllylaHue




2.2

Tema 2.1. Teopust MHOXECTB.
OTHo1IeHNe, X BUIBI U CBOWCTBA. JJnarpamma
Oiinepa- Benna. Uncnossle MHOeCTBa. /JIek/

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
UCYHCIICHHE.

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

OK40OK7
MK 2.3

J1.1J12.1
0109233

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.

IpuoxkeHne OpeIeIEHHOT0 HHTErpaa K
PELICHUIO.

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.

JluneiiHble OTHOPOIHEIE YPaBHEHHS BTOPOTO
HOPSAIKA C HOCTOSIHHBIMU KO3 GUITEHTAMHU.
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 ypaBHSHHS B YACTHBIX
MpOU3BOIHEIX. /JIeK/

OK 3 OK 4

J1.1J12.1
012233

AKTHBHOE
clylaHue

3.10

Tema 3.3. luddepeHunanbubie ypaBHECHHS B
YJaCTHBIX IPOU3BO/IHBIX.

Ipumenenne nudhepeHaTbHBIX YPaBHEHUH B
YaCTHBIX IPOU3BOIHBIX IIPY PEILICHUH
npodeccuoHanbHeIX 3aaa4. /Jlex/

OK 50K 6

J1.1J12.1
012233

AKTHBHOE
clylaHue

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 psaapl Maknopena. [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
npodeccuoHanbHbIX 3a1a4. /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
YMHOXEHHS BeposiTHOCTeH. /JIex/

4.4 Tema 4.1. Teopust BEpOsSTHOCTEH. OK10K3 JI1.1J12.1 AKTHUBHOE
Dopmyina noiaHoi BeposTHocTH. Popmyia OK'5 213233 CllylIaHue
Bepuymu. /Jlex/

4.5 Tema 4.1. Teopust BEpOsSTHOCTEH. OK2OK5 JI1.1J12.1 AKTHBHOE
CryyaiiHble BETMUMHBI 3aKOHBI X PacHpeAeICHUs] OK 6 0109233 ClIylIaHue
Y YUCIIOBBIC XapaKTePUCTUKU. Maremarniyeckoe
oxuganue u gucnepcus. /JIex/

4.6 Tema 4.1. Teopust BEpOsSITHOCTEH. OK10K2 JI1.1J12.1 PaboTa B ManbIx
Pemenne mpukiramHBIX 331324 C HCIIOJIE30BaHAEM K 2.2 2132533 rpymmax
koMmOuHaropuku. /I1p/

4.7 Tema 4.1. Teopust BeposiTHOCTEN. OK1OK 4 JI1.1J12.1 | PaGoTa B MaybIX
Pemenne mpukramHbBIX 33134 C HCIIOJIE30BaHAEM OK'5 2132533 rpymmax
koMmOuHaropukwu. /TIp/

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. UucneHHOE MHTETPUPOBAHUE. OK10K2 JI1.1J12.1 AKTUBHOE
®Popmyna Cumriicona. AGCOOTHAS HOTPEIIHOCTh OK 3 2109233 CIIylaHue
MPY BBIYMCIICHHOM MHTErpupoBaHuH. /JIex/

5.3 Tema 5.1. UucneHHOE MHTETPUPOBAHUE. OK1O0K5 JI1.1J12.1 AKTHUBHOE
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
Pemenne 3aga4 Ha HaX0XKIEHHUE IO TAOIUYHO OK 4 019233 rpymnmnax
3aaHHO¥ (yHKUIMH (Tipu N = 2), QyHKIUH,
3aJJaHHOM 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
TIoHSTHE O YHCICHHOM PEIICHUU
muddepeHInaNbHBIX ypaBHeHnH. Meton Ditepa
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
i hepeHIINaIbHBIX YPABHEHU PU 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
Pemienue 3a1a4 Ha HaX0XKJIEHHE 10 TaOIUYHO OK 6 013233 rpymnmnax
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

213233

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

213233
5.13 CamocrosrensHast pabora Ne3 /Cp/ 3 5 JI1.1J12.1
213233
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 CamocrosrensHast pabora Ne6 /Cp/ 4 4 JI1.1J12.1
213233

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. OHEHOYHBIE MATEPUAJIBI J1JIsI MPOBEJAEHUA NPOMEXKYTOYHON ATTECTAIIUU

Pa3zmenieH B npuiio:keHun

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUTIIMHBI (MAK, IIM)

6.1. PexoMennyeMas qutepatypa

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

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, TOX
JI1.1 |JIucnuxwun B. T., Maremaruka B 3a/1a4ax ¢ peleHHsIMU: yueOHoe mocodne 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: yuaeOHHK Mocksa: KHOPVYC, 2019,

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

aucuumnasl (MK, ITM)

31 |Tonuapenko, B.M. DneMeHTHI BhICIIeH MaTeMaTUKH [ DNeKTpOHHBIN pecypce] : yueonuk / [www.BOOK.ru
T'onuapenko B.M., JIunaruna JI.B., PeutoB A.A. — Mocksa : KnoPyc, 2020. — 363 c. —
(CIIO).

32 |JIucnukuh, B.T. Maremarrka B 3a/1a4ax ¢ 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[ DnekTpoHHsiil pecype]: yueonux/ M.U. bammakos. —  [www.BOOK.ru

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




6.3. Ilepeyensb HHGOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMBbIX NMPH OCYIIeCTBJIEHHH 00pa30BaTeJILHOIO Mpollecca no
aucunmiude (MK, [IM), Bk/ouasi nepeyeHb NPOrpaMMHOIo obecreyeHuss 1 MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

(Tpu HEOOXOAMMOCTH)

6.3.1 Ilepeyenb MporpaMMHOro odecrnevyeHust

ABBYY FineReader 11 Corporate Edition - [Iporpamma st pactio3HaBatust Tekcta, goroop CJI-46

Free Conference Call (cBo60Has TUTICH3MS )

Zoom (cBoGOIHAS IMICH3HS)

6.3.2 Ilepeyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

7. ONMCAHUE MATEPHUAJIbHO-TEXHUYECKOM BA3bl, HEOEXOJIAMOM JJ51 OCYIIECTBJIEHUSA
OBPA30OBATEJIBHOI'O ITPOIIECCA IO JUCHUIIJIMHE (MK, IIM)

Aynuropus Hasnauyenue OcHaienue

(ITpumIKT  [YueOrast ayanTopust A1t IPOBEICHUS 3aHATHH Jlocku aymuTopHble 3-X JJIEMECHTHBIE;

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

Aypmuropust No|rpymoBbIX U HHAUBHAYaIbHBIX KOHCYIbTanm, |@2.53GHz/1GB/250GB/DVD-RW; monutop LG Flatron L 1933 S;

410 KabuHeT |TekyIero KOHTPOJIS U MPOMEKYTOYHON Mynsrumenna npoextop Sanyo PLC-XU305A;

MPUKIAJHON |aTTeCTaluy, a TaKKe Uil CaMOCTOSTEIbHON [IpoekunoHHBIH SKpaH;

MaTeMaTHKH |paboThl MaKeTbI, MOJICJIH TEOMETPHUYECKHX TEJI, TEJ BPAIICHUS, CTCH/IbI
TEMaTHYCCKHE.

(IIpumWKT | YueOnas ayauTopus AL IPOBEACHUS 3aHATHI Jlocku aymuTopHBIE 3-X SIIEMEHTHBIE;

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

Aypmuropust No|rpyImoBbIX U HHAWBHAYaIbHBIX KOHCYIbTanmi, |@2.53GHz/1GB/250GB/DVD-RW; mouutop LG Flatron L 1933 S;

410 KabuHeT |TeKymiero KOHTPOJIS U MPOMEKXYTOYHON Mynsrumenna npoextop Sanyo PLC-XU305A;

HPHUKIAMHONW |aTTECTAINH, & TAKXKE ISl CAMOCTOSATEIBHON TTpOeKIMOHHBII KpaH;

MaTeMaTHKH |paboThl MaKeTbI, MOJICJIH TEOMETPHUYECKHX TEJI, TEJ BPAIICHHUS, CTCH/IBI
TEMAaTHYCCKHE.

(ITpumIKT  [YueOnast ayanTopust At IPOBEICHUS 3aHITHH Jlocku ayuTopHBIe 3-X 3JIEMECHTHBIE,

CIIO) JICKIIMOHHOTO THIIA, MPAKTHUECKUX 3aHATHIHA, Kommnsrorep-1intel(R) Core(TM)2 Duo CPU E7200

Aynuropust No|rpymIoBbIX U HHAMBHIYaIbHBIX KOHCYbTauui, |@2.53GHz/1GB/250GB/DVD-RW; monutop LG Flatron L 1933 S;

410 KabuHeT |TeKymiero KOHTPOJIS U MIPOMEKYTOUHON Mynsrumenna npoextop Sanyo PLC-XU305A;

MPUKIAJHON |aTTeCTaluy, a TaKXKe Uil CaMOCTOSITEIbHON [IpoekunoHHBIH SKpaH;

MaTeMaTHKd |paboThl MaKeTbl, MOJICJIM TEOMETPHYECKHX TEJ, TeJ BPAICHHUS, CTEH/IbI

TEMATHYCCKHC.

8. METOAUYECKHUE YKA3ZAHUA JJIS OBYYAIOIAXCA 11O OCBOEHHUIO JUCIHHUIIVIMHBI (MAK, TIM)

Hammcanue KOHCIIEKTa JIEKIHI: KPaTKO, CXeMaTHIHO, TT0CTIEI0BATEILHO (PUKCHPOBATH OCHOBHBIE ITOJI0KEHMS, BEIBOJIB,
(hopMynHpOBKH, 000OIICHHUS; TOMEUYaTh BaXKHBIC MBICIIH, BBIICNIATh KIIIOYEBBIE CI0BA, TEpPMUHBI. [IpoBEepKa TEPMHUHOB, NOHSATHH C
TTOMOIIBIO SHIMKJIONEANH, CIIOBapeii, CIIPaBOYHNUKOB C BHITUCHIBAHHEM TOJIKOBaHUI B TeTpaab. O003HAUYUTH BONPOCH], TEPMHHBI,
MaTepuai, KOTOPBIA BBI3bIBAET TPYAHOCTH, IOMETUTH U MONBITATHCSI HAMTH OTBET B peKoMeHayeMoi nurepatype. Ecnn
CaMOCTOSITEIEHO HE YAaeTcs pa3o0paThcs B MaTepurale, Heo0X0JuMO ChopMyIMpOBaTh BOIIPOC M 331aTh NPETIOIaBaTEIIO Ha
KOHCYJIbTAllUY, Ha IPAKTUUYECKOM 3aHSATHH.
JuctmmuHa peanmsyercs ¢ npumenenuem JJOT.




IMPNJIOXEHUE 1

O EHOYHBIE MATEPHAJIBI

1o JucuuIuivie «MaremaTHuka»
11t cneranbHoCcTH «23.02.06 TexHuueckas SKCIuTyaTalus MOABUKHOTO COCTaBa KeJIE3HBIX JOPOT
(BaroHsI)»

CocraButens: Srogkmaa A.O.



1. Onucanue nokasareJsieil, KpUTEPUEB U IIKAJI OLCHUBAHMSA KOMIIeTeHIMH.

1.1. IToxazarenu u kputepun oueHuBanus komnereHmit OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7, OK

8, OK9,IIK 2.2, [IK 2.3, [IK 3.1, [IK 3.2.

OOBeKT YpoBHU CHOPMHPOBAHHOCTH Kputepuit onenuBanust
OIICHKU KOMITCTCHIIHI pe3yIbTaTOB 00yUEHUS
Husknii ypoBeHb
O6yuaromiics HopOFOBHI?IvypOBeHL YpoBeHb Pe3yNIbTaTOB 00yUYEHUS
I1oBbIIIEHHBIN YPOBEHb He HU’Ke MOPOroBoro
Bricokuii ypoBeHb

1.2. HIxansl onenuBanus kommerennuii OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7, OK 8,
OK 9, IIK 2.2, TIK 2.3, IIK 3.1, IIK 3.2 npu ciade qpyrux GopM IpoMeKyTOUYHOU aTTeCTALHH.

JloCTUTHYTBIN
YPOBEHb

pe3yibTara
o0ydeHus

XapakTepucTuka ypoBHSI cOPMUPOBAHHOCTH
KOMIIETEHIINN

[Ixana orteHnBanus

Huzknii
YpOBEHb

OO6yuatomuiicst:

-00HapyKUJ MPOOETIbl B 3HAHUSIX OCHOBHOTO
y4eOHO-IIPOrpaMMHOI'0 MaTepuaa;

-JIOMYCTUJI IPUHIUIHAIIEHBIE OINOKY B BBITIOJHEHUH
3a/IaHUM, IPEyCMOTPEHHBIX ITPOrPaMMOii;

-HE MOXKET MPOJODKUTh O0y4YeHHUE WM MPUCTYIUTh
K PO ECCUOHATIBHOM e TETFHOCTH 110 OKOHYaHUU
nporpaMMbl 03 JOTOTHUTEIbHBIX 3aHATHIH 10
COOTBETCTBYIOIIEH TUCIUIIINHE.

HeynosnersopurensHo

IToporossiii
YpOBEHBb

OOyuarommuiics:

-00HapY>KUJT 3HAHHE OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepuaia B 00bEME,
HE0OXO0IUMOM JUIsl JanbHeWell yueOHo u
npezcTosieit npodeccuoHaIbHON AeITeNbHOCTH;

-CIIpaBJISIeTCS C BBINIOJHEHUEM 3a/1aHuH,
IIPEyCMOTPEHHBIX IPOTPAMMON;

-3HaKOM C OCHOBHOM JIMTEPATYPOM, PEKOMEHIOBaHHOU
paboueil mporpaMMoi TUCIUITUHBI;

-JI0IyCTUJI HETOYHOCTH B OTBETE Ha BOMPOCHI U MpHU
BBIMOJIHEHUH 33JaHUi 0 y4eOHO-IIPOrpaMMHOMY
MaTepuaiy, Ho 00Ja1aeT HeoOXOIUMBIMU 3HAHUSIMHU
JUISl UX YCTPAaHEHUs O]l PYKOBOACTBOM
npenoaaBarers.

Y 10BIIETBOPUTEIBLHO

TloBEbIIIEHHBIN
YPOBEHb

OOyuarommuiics:

- 00HapY>KWJI MOJIHOE 3HaHUE Y4eOHO-TIPOrPAMMHOIO
MmarepHaa;

-YCHEIIHO BBIMOIHUII 3aJaHMsl, IPETyCMOTPEHHbIE
IPOrpamMMoi;

-YCBOWJI OCHOBHYIO JINTEPATYpPY, PEKOMEHI0BAHHYIO
paboueil mporpaMmMoit IUCHUTUINHBL;

-II0Ka3aJl CUCTEMAaTUYECKUN XapaKTep 3HaHUN
y4eOHO-TIPOrPaMMHOI0 MaTepUaa;

-CII0COOEH K CaMOCTOSITEIbHOMY IMOIOJIHEHUIO 3HAaHUH
no y4eOHO-IIPOrpaMMHOMY MaTepHany u
OOHOBIICHHIO B XO/I¢ JaJIbHEHIIel yaeOHOH paboThl U
po(heCcCHOHATLHOM e TELHOCTH.

Xoporo

Bricokuii

OO6yuaromuiicst:

OTIHN4YHO




YPOBEHBb

-00HapyXUJI BCECTOPOHHUE, CUCTEMAaTHUECKUE U
TyOOKHe 3HAHUS y4eOHO-TIPOTPaMMHOT0 MaTepHraa;
-yMECT CBO60,Z[HO BBIINIOJIHATH 3a4aHuA,
MPelyCMOTPEHHbIE TPOTPaAMMONt;
-03HAaKOMUJICS C JAOIOIHUTEIBHON JTUTEPATYPOH;
-YCBOWJI B3aIMOCBS3b OCHOBHBIX MOHATUHN AUCHUTUIINH
U MX 3HaUCHHE I IPUOOpETEHHS PO ecCchu;
-POSIBUJI TBOPUECKHE CIOCOOHOCTH B IOHUMAHUU
y4€0HO-ITPOrpaMMHOI'0 MaTepHuaIa.

1.3. Onucanue 1IKajil OLEHUBAHUS

Komnerenmuu o0y4aromerocs OleHUBaeTCs CIAEAYIOLIMM 00pa3oM:

[Tnanupye CopneprkaHue HIKaJIbl OLICHUBAHUS
MBI JIOCTUTHYTOTO YPOBHSI pe3yJIbTaTa 00y4eHuUs
ypoBenb | HeynosnerBopuren | Y 10BIE€TBOPUTEN Xopo1o OTtnuyHo
pe3ysbTaTo BHO bHO
B He 3aureno 3auTeHo 3auTeHo 3auTeHo
OCBOEHUS
HecnocoOHOCTE OO6yyarommiics OO6yyaromuiics Obyuarommiics
oOyuaroierocs CrocoOeH JEMOHCTPUPYET JE€MOHCTPUPYET
CaMOCTOSITENILHO CaMOCTOSITENIBHO | CIIOCOOHOCTH K CIOCOOHOCTH K
IPOJEMOHCTPUPOB | MPOJEMOHCTPUPO | CAMOCTOSITENIBHOMY | CaMOCTOSITEIbHOM
aTh HaJIU4Ke BaTh HaJIM4UE IPUMEHEHHUIO y IPUMEHEHUIO
3HaHUU U 3HAHWM NpU 3HaHUH IPH 3HAHUU B BBIOOpE
pELICHUH 3aJaHUi, | pPeLIeHun peLIeHUH 3aJ]aHui, | crocoba peleHus
3HaTh KOTOpBIE OBLITN 3aJlaHuH, AQHAJIOTUYHBIX TEM, HEU3BECTHBIX WIH
IIPEJICTaBJICHbI KOTOpbIE ObLIH KOTOpBIE HECTaHIapTHBIX
npernojaaBareaemM IIPEJICTaBICHbI MIpeICTaBIsII 3aJlaHuM U NIpU
BMeCTe ¢ 00pa3loM | MpernojaBareneM | IpenojaBaTelb, KOHCYJIbTaTUBHOMU
UX pElICHHUS. BMECTE C U IIPU €10 MOJIJIEPIKKE B
00pa31oM ux KOHCYJIbTaTUBHOU 4acTu
peleHus. MOJJIEP’KKE B YACTH | MEXAMCLUUILIIUHAD
COBPEMEHHBIX HBIX CBSI3EH.
poOJIeM.
OrcyrcTBuE Yy OO6yuatrouuiics OO6yuaromuiics OOyuaronmiics
oOyuaromerocs JEMOHCTPHUPYET MIPOJEMOHCTPUPYET | JEMOHCTPUPYET
CaMOCTOSITEJIBHOCT | CaMOCTOSITENIBHOC | CaMOCTOSITEJIBHOE CaMOCTOSITEIILHOE
U B IPUMEHEHUU Th B IPUMEHEHUU | IPUMEHEHUE MpUMEHEHNE
YMEHUH 110 YMEHUU PEIICHNs | YMEHUH pelleHUs YMEHUH PELICHUS
HCIIOJIb30BaHUIO y4eOHBIX 3aJlaHui, HEU3BECTHBIX WIH
METOJIOB OCBOEHMS | 3aJaHUM B AQHAJIOTUYHBIX TEM, HECTaHJapTHBIX
YMmeth yueOHoM ITOJTHOM KOTOpBIE 3a/IaHuN U TIpU
JUCLUIUINHBI. COOTBETCTBUHU C MIPEICTABIIAII KOHCYJIbTaTUBHOM
o0pa3siom, MpenojaBaTelib, MOJIIEPIKKE
JTAaHHBIM U IIPU €0 IIpenojaBaTesis B
npenojaBaTeyieM. | KOHCYJIbTaTUBHOM JacTu
MOJIJIEPIKKE B YACTH | MEXAMCLUILIINHAD
COBPEMEHHBIX HBIX CBS3EH.
pobIIeMm.
Hecmiocobnocth OOyuarommiics OOGyuarommiics OO6yuarommiics
CaMOCTOSITENILHO JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
Brnaners | mposiBUTH HaBBIK CaMOCTOSITENIBHOC | CaMOCTOSATEIBHOE CaMOCTOSITENIHOE
peleHus Thb B IPUMEHEHNUHU | NIPUMEHEHME HaBbIKa | IPUMEHEHHE
HOCTaBJIEHHON HaBBIKA 110 peleHus 3a1aHuii, HaBbIKA PELICHUs




3aa4u 10 3aJJaHUSM, AHAJIOTHYHBIX TEM, HEM3BECTHBIX WU
CTaHAApPTHOMY penieHue KOTOpBIE HEeCTaHIapTHBIX
00pa3ily HOBTOPHO. | KOTOPBIX OBLIO MIPECTaBIISIT 3aJJaHu U TIPH
MIOKa3aHO IIPenojaBaTeb, KOHCYJIbTaTHBHOM
IpEernoAaBaTeIeM. | U IIPH €ro MOJIIEPIKKE
KOHCYJIbTaTHBHOM IpernoaaBaTess B
MOJIICPIKKE B YaCTH | 4acTH
COBPEMEHHBIX MEKANCIUIUTHAD
pobIIeM. HBIX CBSI3€H.

2. [lepeyeHb BONMPOCOB K APYruM GopMaM MPOMeKYTOUHOI aTTeCTAlMU.
[Tepeuens BOMPOCOB K IpyruM GopmMaM MPOMEKYTOUHOU aTrTecTanu (3 cemecTp)

Ornpezenienre KOMIUIEKCHOTO uKciia. Moaynb u aprymeHT komiuiekcHoro yucia (OK 7).

Anrebpanueckas, TPUTOHOMETpHUUECKas U NoKa3areabHas (popMbl KomIuiekcHoro yncna. (OK 7)

JeiictBus Hax komiuiekcHbIMU unciaamu. (OK 4)

[TprMeHeHrne KOMIUIEKCHBIX YMCel MPH perieHuu npodeccuonansubix 3amad. (OK 4, OK 7).

MmuoxectBa u ero snemeHTsl. (11K 3.1).

Onepanuu Hag mHOkecTBamu. (TTK 3.1).

3anaun, npuBosamue Kk moHsTuro rpagos. (I1IK 3.1).

[TpuMeHeHHe TeOpHUN MHOXKECTB M TEOPHH I'padoB MPH pelieHMH IPOodeCcCHOHATIbHBIX 3ajay B

skoHomuke u goructuke. (11K 3.1).

9. Omnpenenenue npou3BoaHON. ['eomerpuueckuii u ¢puznueckuii cmpica npousogHol. (OK 1).

10. IIpaBuna nuddepennupoBanus pynkuuit. Dopmynsl nupdepenmuponanus. (OK 3)

11. Onpenenéunsiii unterpain. ®opmyna Hetotona-Jleiidnuna. (OK 2).

12. Tlpunoxenue onpeneéHHOro HHTErpaia K peuieHn o pa3nnynbix 3aaa4. (OK 1).

13. INonsarue nuddepenmansHoro ypapaenus. Oo0mee u yactHoe pemenue. (OK 5).

14. Tuddepennmanbuble ypaBHeHUs ¢ pazaenstonmumucs nepemeHHsiMu. (OK 8).

15. OpHopoansie AuddepeHnnanbable ypaBHeHH nepBoro nopsaka. (OK 5).

16. JIuneiiHbIE OMHOPOAHBIE YPaBHEHHS BTOPOTO MOPSIIKA C TIOCTOSSHHBIMU Kod(pdurmentamu. (OK 5).

17. uddepenunanbHble ypaBHEHHS B YaCTHBIX MPou3BoAHBIX. (OK 5).

18. Yucnossie psaasl: onpenenenusi, BuasI psaaos. (OK 9).

19. IIpusnHak cxoauMocTH yucioBoro psjaa no Janambepy. (OK 9).

20. PasnmosxeHue moapIHTETpadbHON QyHKINH B psia Teitmopa. (OK 9).

21. PaznokeHHe CTENICHHBIX PsI0B B psit Maknopena. (OK 9).

22. OcuoBHbIe moHATHST KomMOuHaTopukn. (OK 3).

23. OmpeneneHue BEpOATHOCTH: KJIACCUYECKOH, cTaTUCTHYECKO, reomerpuueckoif. (OK 6).

24. Teopemsl cinoxeHnus U yMHOkeHus BepositHocTer. (1K 3.1).

25. ®opmyna nmomHOU BeposTHOCTH, popmyna bepuymmu. (11K 2.2).

26. CanydJaifHple BeTMYUHBL. MaTeMaTHYeCcKoe OKHJIaHUE, TUCIISPCHSI, CPETHEE KBAIPATUIHOE
otkionenue. (I1K 2.3).

27. ®opMyIbl YUCIEHHOTO UHTETPUPOBAHMUS: IPSIMOYTobHIKA, Tpanenwn. (OK 7).

28. ®opmyna Cumncona. (I1K 3.2)

29. AOGcComroTHAsI IOTPENIHOCT TpU uncieHHoM nHTerpupoBanu. (11K 3.2)

30. ®opmynsl npubamkEéHHOrO AU PepeHnpoBaHmsl, OCHOBAaHHbIE HA MHTEPIIOJSIIUOHHBIX (popMyax

Hrrotona. (I1K 3.2).
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3.

TecToBble 3a1anusa. OueHKa Mo pe3yJbTaTaM TecTUPOBaHus (4 cemecTp)

3.1. IIpumepHsble 3ananus TecTa

1.

Yro npencrasiseT coboit grcio i? (OK 7)

a) Yucio, KBaJApaTHBI KOPpeHb U3 KOTOPOIro paBeH -1;
0) UYwucio, KBaapaT KOTOPOroO paBeH -1;

B) Ywmcio, KBaJipaTHBIM KOPEHb U3 KOTOPOTO paBeH 1;

r) Ywcno, KBajgpaT KOTOPOTO paBeH 1.

. Uwmcra Buga a+bi, rae a u b- nefictBuresnpHbIc YKca, i-MHMMas eauHua, oyaeM HasbBath: (OK 7)

OTBeT: KOMILIEKCHBIMH.

CymMa KOMILICKCHBIX urcen Z;=5-3i u Z,=3+7i paBna: (OK 6)

a) 8+10i;

0) 8+7i;

B) 8+4i;
r) 2+4i.

Haiitu u3 npenoxxennsix uncen unciio mauMoe : (OK 7)

a) Z=2-8i;

0) Z=10i;
B) Z=16;
r) Z=0.

Ckomnpko ¢opm 3amucu umeet komruiekcHoe yncio: (OK 4)

a) 1,

0) 2;

B) 3;
r) 4.

[TocnemoBaTenbHOCTD MpaBHIA MEPEX0/a OT anredpandeckor (opMbl KOMILIEKCHOTO YHCIIA K
TpuroHomerpuyeckoii. Jlano: Z=a+bi — anredpanueckas popma (OK 6)

a) CoCTaBISIOT ypaBHEHHE SiN (p:% 1 COS (ngn 110 3HAUYEHUIO OJHOM 13 QYHKUUI ONPEeNsIoT Yroil ¢
0) 3amuChIBAIOT YHCIIO B TPUTOHOMETpHUYECKOU opme Z=r(CoS ¢+ isin @)
B) M300paxaroT KOMIUIEKCHBIE YUCIIa HA KOOPAWHATHOM IJIOCKOCTH ISl OIIpeiesieHNe YeTBEPTH
r) Haxomsrt Moxyiib KOMIUIEKCHOTO Yncia 1o gopmyie r=va? + b?
OtBet:4;3;1;2.
Pa3nocTh kKoMILIeKcHBIX uncen Z;=5-3i u Z,=-1-6i paHa... (OK 4)
a) 6+9i;
0) 4-9i;
B) 6+3i;
r) 6-9i.
Tpuronomerpudeckast popMa KOMIUIEKCHOTO YHCIIa, UMEIOIIEro MOAYIb =4 u aprymeHT ¢=210°
umeet Buf ... (OK 7)
a) 4(sin 210°+ icos 210°);
6) 4(cos 210°+isin 210°);
B) 4(cos 210°-isin 210°);
r) 4(sin 210°-icos 210°);

. Ywucno, conpspkeHHoe ynciy -4+2i umeer Bun... (OK 6)

a) 2-4i;
0) 4+2i;
B) -4-2i;
r) 4-2i.

10. Ywucno mpoTHBOMOIOKHOE uncity Z=-6-2i umeet Buj...(OK 4)

a) -6+2i;
0) 6-2i;
B) 6+2i;
r) 2i-6.



11. CootBercTBHE MeX1y (hopMamu koMIuiekcHoro ymcia (OK 7)

l.anrebpanyeckas popmMa KOMILIEKCHOTO YHCIIA a)Z=r(cos @+isin )
2.TpuroHomMerpuueckas popma KOMIICKCHOTO YHCIIa 0)Z=re'?
3.moka3arenbHas Hopma KOMILIEKCHOTO YnCIia B)Z=(cosp + ising)

Z=a+bhi
OtBet: 1-1;
2-a;
3-0.
12. Tpuronomerpuueckas popma KoMIIeKCHOro uncina Z=2+2i umeet Bu: (OK 6)
a) Z:\/8(cosg+isin 45°);
6) Z=2V2(cos 45°+isin 45°);
B) Z=2V2(cos 45°-isin 45°):
r) Z=22(sin %—icos %).
13. CootBeTrcTBHE MEKAY HOPMYIaMU U IEHCTBUSAMHU KOMILICKCHOTO YMCIIa B TPUTOHOMETPUIECKOM
dopme: (OK 7)
1)yMHOKeHuE; a)Z"=r"(cos @+isin @);
2)neneHue;
6)21-22:r1~r2(cos((p1+cp2+isin((p1+(p2));
3)BO3BeICHUE B CTCIICHB; B);—lZ;(COS((pl-(pg)'l'iSin((p]_-(pg))
2 2

4)n3BredueHue KOPHSL. r)Z=C0S n @+isin n ¢
mVZ=Nr

@ +211K
n

+2IIK . .
(cos? ——isin
OTtBer:1-0;

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

2-B;
3-a;
4-n.
14. 3ammch KOMILIEKCHOTO YHCIIa B BUE a+bi HaspiBaercs ... komiuiekcHoro yucia. (OK7)
Otger: anredopanyeckas ¢popma
15. Kakoe KOMIIJIEKCHOE YHCIIO TOJy4aeTCs PYU YMHOKEHHUH JIBYX COIPSKEHHBIX KOMILIEKCHBIX
yuceln...(OK 4)
a) KowmmnekcHoe uuncino;
6) PanmonanbHoe;
B) MHumoe;
r) /[eiicTtBUTeabHOE.
16. Kak n3o0paxaercsi KOMIUIEKCHOE YUCIIO HAa KOOPAUHATHON TIOCKOCTH ....(OK 7)
a) Bekxrtopom;
6) Ilpsimoit nuHMe;
B) Otpeskom;
r) Kpusoii nuHuei.
17. PacronoXuTh KOMIUIEKCHBIC YUCIIA B MIOPSIKE BO3pacTaHus KOG OUIIMEHTOB MPU MHUMOM €IMHHIIE.
(OK 8)
a) Z=3+4i;
0) Z=2+3i;
B) Z=2i;
r) Z=4-2i.
OTtBeT: 1); B); 0); a).
18. /IBa KOMIUIEKCHOTO YHCIIa HA3bIBAKOTCS ..., €CIIM OHU OTJIMYAIOTCS APYT OT APyra TOJbKO 3HAKAMU
nepea MHUMOM dacThio. (OK 7)
OTBeT: conpsi’KeHHbIMH.
19. TTycth MHOXKECTBO A 33/1aHO C TIOMOIIBIO XapaKTePUCTHIECKOro cBoicTBa: A={njln ENul <n <
6/}. Toraa 5T0 MHOXECTBO, 3aaHHOE TIEPEUNCIICHUEM BCeX ero saeMenToB uMeer By (ITK 3.1)
a) A={1;6};



0) A={2,3,4,5};
B) A={1,2,3,4,5678,..}:
r) A={1,2,3,4,5,6}.
20. JTansr muoxxectBa A={a, b, c,d, e} u B={c,d, e, g, k}. Torna maoxectso A|B pasno...(ITK 3.1)

a. {ab,c};
b. {g,k};
c. {a b};
d. {c,d,e}.

21. Ha pucynke n3zo0paxxensl MHOKecTBa A,B,C. 3amrpuxoBanHas 00J1acTh COOTBETCTBYET MHOXKECTBY:
(IIK 3.1)

1. AUBUCG;
2. BNC;
3. AnNBNC;
4. AnB.
22. lano muOkecTBO A={x|x € N u x JesuTcs Hale 0 Ha 6}Toraa BepHbIM YTBEPKICHUEM OyIeT
«MuoxectBo A...(IIK 3.1)
1. GecKOHEYHO W 321aHO C MOMOIIbI0 XaPAKTEPUCTHYECKOI0 CBOICTBA;
2. KOHEYHO U 3aJIaHO IEPEYHCIIEHUEM DJIEMEHTOB;

3. KOHEYHO U 3a/I1aHO C TIOMOIIBI0 XapaKTEPUCTUIECKOTO CBOMCTBA;
4. OECKOHEYHO W 3aJIaHO TIEPEUNCIICHUEM DJIEMEHTOB.
23. OnpeienuTh Kakoe U3 MHOKECTB SIBIIICTCS TTOAMHOXKecTBOM 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. Tlycte A={2}, B={5,6,7,8}. Torna npsimoe npousseneHre 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. Haiiti apy (X;y), HAXOSIIYIOCS B OTHOIICHHH y=X (IIK 3.1)
1. (-2;-6);
2. (-2;16);
3. (-2;8);
4. (-2;-16).
26. Haiitu mapy (X;y), Haxomsiytocs B oTHomenun y=sin X (ITK 3.1)
1. (L3;1);
2. (0;0);
3. (3,0
4. (0;1)

27. Crenensb BepmnHbI Tpada A pasno...(ITK 3.1)

0;
2;
3

A% 3
4. 1.
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28. CoOTBETCTBHE MEXy OCHOBHBIMH ONEpallsiMi MHOXeCTB U ee popmynamu: (OK 7)
1. OObenuHeHue DANB={x|x € AuX € B}
2. Ilepeceuyenue 2)AB={X|X € A,X #B}
3. PasHocTth 3)AUB={X|X €A wm XeB}



OtBer: 1-3;
2-1;
3-2.

29. Kak Ha3piBaercs rpad, y KoToporo HeuetHoe yrcio 4etHbix BepiuH.(I11K 3.1)
1. Css3Hol;
2. Hecss3uoii;
3. Diigepos rpad.
30. lansl MmHOXKECTBa A={5,10,15,20}, B={3,6,9,12,15}. YcTaHOBUTE COOTBETCTBUE MEXKIY CICTYIOITUMHU
MHOECTBAMHU W HEOOXOAMMBIMH JIJIsl UX TIOJTyYeHHUs orepanusiMu Haj MHOkecTBaMu A U B. (OK 4)

1. {15} 1)pasHocTh MHOKECTB A U B
2. {3,5,6,9,10,12,15,20} 2)o0benuHeHre MHOXECTB A 1 B
3. {5,10,20} 3)nepeceueHre MHOKECTB A U B.
Ortser: 1-3;
2-2;
3-1.

31. TlocnemoBaTEILHOCTH PACTIONOKEHUSI MHOXKECTB TI0 KOJTMYECTBY COJICPIKAHMSI JICMCHTOB B ATHX
muoxectBax: (I1IK 3.1)
1. A={3;-5;—-6;+7}

2. B={3,1;2;0,1; -2; 0}

3.c=gpmm—3

4. D ={1;1}
OtBer: 4,3,1,2

32. IIpousBoanas Gpynkuun y=Ff(X) B TaHHOH TOYKE X HA3bIBAIOT ... OTHOIICHUS MpHpanieHus QYHKIUH Ay
K COOTBETCTBYIOIIEMY IIPUpALIEHHIO apryMeHTa Ax npu yciaosuu. Uro Ax— 0(OK 1)
OTtBet: npenena

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

1. 3e3x+1

2. 2e3x+1

3. (3x+ 1)e3* !
4. 63X+1

34. Bropas npousBoHast (pyHKIIUH y(X)=7+5x-x? umeer Bu...(OK2)

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

35. llana ¢pyHKIHS F2x4-x3-2. YcTaHOBHUTE COOTBETCTBUE MEXKIY TPOU3BOIHBIMU (DYHKIIUU U UX
sHaueHusiMu (OK1)

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

OtBer: 1-1;



2-3;
3-2.

36. IIpousBoanas ¢pyukuuu y=e* - Infx umeer Bua... (OK 1)
1. e+ i

o L
X

2
3. eXInx+e*-
4

L N

e*lnx —e”*

37. Onpenenennslii uaTErpai |, 06 % x%dx pasen...(OK 2)

1. 16
x3
2. -
3. 36
4. 6
38. OmnpeienneHHBIN UHTETPA f_lz (2x — 3x?)dx pasen ... (OK2)
1. 12
2. -9
3. 4
4. -12

39. Teno ABUKETCS IPSIMOIMHEIHO co cKopocThio v(t)=(3t*+4t+1) m/c. Toraa myTh HpOiICHHBI TeI0M 3a
nepsble 3¢ OT Havyasia ABMKeHUs paseH...(OK 2)

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

1
sinZy

cBoAMUTCS K ypaBHeHHI0... (OK 5)

40. TuddepennuanbHoe ypaBHEHUE dx — (6x + 1)dy = 0, B pe3ynbTare pa3/eiaeHus epeMEHHBIX
dx _ . 2
1. s ydy
dx _ . 2
2. siny dy
3. dx = (6x + 1)sin’ydy
1 .
4. Sin2ydy-(6x+1)dx
41. OGmiee perieHre TMHEHHOTO OTHOPOIHOTO AU(HEepEHITNATHFHOTO YpaBHEHUSI BTOPOTO TOPSJIKA C

MTOCTOSTHHBIMH KO3 (HUIIMSHTAMH UMEET BU; y=(cl+czx)e'6x, TOrJa KOPHU XapaKTEPUCTUUECKOTO
ypaBHeHUs paBHHI...( OK 5)

1. k 1:k2:-6
2. k1:6; k2:O
3. k1:6; k2:1
4, k1:k2:0
42. Oyukust y=ce' -1 sBusieTcs pemenneM auddepeHIMaIb-HOro ypaBHeH:s y'=2¢", TO 3HaUYeHUE C PaBHO:
(OK 5)
1. 2
2. 1
3. -1
4. 1

2
43. IuddepeHnmranbHpIM ypaBHEHHUEM B YACTHBIX YPABHEHUSX MPOU3BOIHBIX siByseTcs. ..(OK 5)



A W e

(xy*+x)dx+(y-x’y)dy = 0
y"-4y'+y=0

Xz -
y'=- #sinx

9Z .  8ZL_
COS y 5 —+sin X a—y—O

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

perenue umeet Bua y=... (OK 5)
Oteer: y=¢"*(C1C0Shx+Cysinbx)

45. BTopoii 4iieH YHCIOBOTO PIAa Yp—q

1.
2.
3.
4.

(=D (n+1)

oioTp PaseH...(OK9)

0.5
-0.5
-1.5
1.5

46. YactuuHas cymma S psaa Yo—q — - DaBHa.. .(OK 9)

1.
2.
3.
4.

vl w

18
25

@

125
93
125

47. TlocnenoBaTeIbHOCTh AITOPUTMA pelieHus Tu¢(HepeHIIMATFHOTO YPABHCHHUS C PA3ACIISIONTUMUCS

nepemeHHbIME (OK §)

1.

ok~ wn

UYJeHBI ¢ 0IMHAKOBBIMU U QepeHIaIaMu epeHoCsAT B OJJHY CTOPOHY PAaBEHCTBA U BHIHOCST
nuddepennuan 3a Ckooky

HuTerpupyroT o0e yacTu paBeHCTBA U HAXOAAT 00IIee pelIeHne

Beipaxkarot npousBoanyto GyHKIME Yepe3 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 KOM6HHaTOpI/IKI/I u ux ¢popmynamu: (OK 6)

1.
2.
3.

[IepectanoBku A} = (m n)'
Coueranue 2)Pn=n!
Pasmemenue 3)CH —m
OtBer:1-2;

2-3;

3-1.

49. TlocienoBaTeNbHOCTL COCTABICHUS YPAaBHEHHUS KacaTelIbHOM K rpaduky GyHkimu y = f(x) B TOuke ¢
abcrmuccoit xg  (OK7)

1.
2.
3.

Ornpenenuth yriaoBoii koddumuent kacarensuoit k = f'(xg) ...
Haiitu opaunaty Touku kacanus Yo=f(Xo). 3anucars koopanHatsl Touku kacanus Mo(Xo;Yo)
CocraButh ypaBHeHHe KacaTenbHOH Y-Yo=F'(Xo;Yo). JlaTh 0TBET B BUJC ypaBHEHHS OOLIETO BUA

OtBer:2,1,3

50. B ypHe 3 KpacHBIX, 5 3€JIeHBIX U 7 KENTHIX mapoB. V3 ypHBI BBIHUMAIOT OJIUH 11ap. BeposTHOCTH TOTO,

YTO BBIHYTBIN IIap OKakeTcs 3eieHbIM(coobiTre A) paBHa: (OK 3)

1.

2.

3.

P(A)=
P(A)——
P(A)=;



51.

52.

53.

54,

55.

56.

4. P(A)=

N3 OyKB cllOBa «CXeMa» COCTABIISIOT Pa3IMYHBIEC CJIOBA, COCTOANIME U3 5 OYKB, KaKJas U3 KOTOPBIX
BCTpEYAETCsl pOBHO OAMH pa3. Yucino takux cios paBHo: (OK 6)

1. 120
2. 200
3. 10
4. 60
MarepuanbHast TOYKA JIBHKETCS 1o 3aKOHY S(t) = %t?’ —3t2 -3t +

1. Hali'Tu MOMEeHT BpeMeHHU t, Koraa yckopeHnue Touku oyaet pasHo 0. (OK 1)
1. 0

2. 3
3. 6
4. 4

BepositHoCTh caum 3adera ydamumcs pasHa 0,8, a BeposTHOCTH cauu 3k3ameHa pasHa 0,9. Kakosa
BEpOSITHOCTH TOT0, UTO yyaruiics cnaet sk3amen? (11K 2.2)

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

[TocnenoBarenpHOCTH BBIYKMCIIEHUSI ONPEAECIIEHHOIO HHTErpalla fab f(x)dx. (OK 2)

1. Haxopsar 3Hauenue unterpana F(x)+c npu x=a, c=0, T.e. Beraucisitot F(a)

2. Haxopsr 3nauenue unterpana F(x)+c mpu x=b,c=0, t.e Beraucistor F(b)

3. Haxoast neonpenenennsiii uurerpan [ f(x)dx = F(x) + ¢

4. Haxomsat pasnocts F=(b)-F(a)

OtBer: 3,2, 1, 4.

Crpens0y B iens Benyt 10 conmmat. J{ms nsaTy U3 HUX BeposTHOCTH nomananus 0,6, mis tpex 0,5 u ans
octaibHbIX 0,3. KakoBa BepositTHoCTh nopakenus nenu? (11K 2.3)

1. 51
2. 0,51
3. 14

Matematuueckoe OXKHIaHNe CIy4ailHOM BEIWYMHBI, 3aJaHHOM 3akoHOM pacnpeznenenus (11K 2.3)

-1 10 2

0202|006

57,

PasHo M(X%)=2,6, Tor;1a AUCIIEPCHs PaBHa ...

a) 1,6

b) 3,6

c) 15

d 1

CKOJNBKMMHU cIOCO0aMH MOKHO BBIOpATh TpeX JAeKYypHbIX, eciu B kiacce 30 yyamuxes (11K 2.3)
a) 4060

b) 812

c) 90

d) 1620

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

VYcinoBHas BEpOSTHOCTD
BepositHOCTB cOOBITHSI
Teopema cioxxeHus
Teopema yMHOXKEHUS

M ownhe



59. lns mpuOIM>KEHHOTO BBIYUCIICHHUS WHTErpaja MOXKHO BOCITOJIB30BaThCA (POPMYIION Tpameruii:

~ b=a (yotyn
fbaf(x)dx~ - ( Sttty + +)’n—1)

Otpe3ok [a; b] pa3our Ha N paBHBIX 4acTel. Ilycts N=4. BelunciieHus MPOU3BOJUTE C TOYHOCTBIO JI0
0,01. Toraa [}’ x? dx =... (TIK 3.2)

a) 9
0) 8,75
B) 8,67
r) 8
60. [TocnenoBaTeIbHOCTh HAXOXJICHUS TPUOIMKEHHOTO 3HAYEHHUsl OIPENEIICHHOTO WHTErpaiga o
dhopmynaM pUOJIMIKEHHBIX BBIYUCICHUHN (METOI TPSAMOYTOJILHUKOB, Tpanenni, napadomn) (11K 3.2)
1. BbuucIuTh 3HAYCHUS MOAMHTErpadbHOM ¢yHkuuu Y=f(X) B TOYkax maejcHUS, T.e. HAUTH
Yo=f(Xo), y1=f(x1), y2=f (x2),..., yn=F(xn)
2. Pasnmenuth oTpe3ok mHTErpupoBaHus [@;0] Ha N pOBHBIX YacTeil TOUKaMU Xo=a, X1,X2,...,Xn-1,
Xn=b
3. Bocmnonb3oBatbcst OAHON U3 MPHUOIMKEHHBIX (HOPMYIL.
OtBer: 2,1,3

3.2. CooTBeTCTBUE MEXKIy OanbHOW CUCTEMOW M CHUCTEMOH OLICHUBAHUS IO Pe3ysibTaTaM TECTUPOBAHMUS
YCTaHABJIMBACTCS TOCPEICTBOM CIIEAYIOUICH TaOIHUIIbI:

YpoBeHb
[Tokazarenu olieHUBaHUsA p
OOBEKT OLIEHKH Onenka pe3yJIbTaToB
pe3yNbTaTOB O0yUYEHUS
o0OyueHus

60 6amioB u MeHee «HeynoBnerBoputenbHo» Huskuit ypoBeHb

O6yuatomuiics 74 — 61 GaioB «Y IOBJIETBOPUTEIILHO IToporoBblil ypoBeHb
84 — 77 Gamnos «Xopomio» [ToBbITIEHHBIN YPOBEHB
100 — 85 GanoB «OTAM4HO» BrICOKMi ypOBEHB

4. Onenka orsera, 00y4aromerocsi Ha BONpocel Apyrux Gopm nNpoMe:KyTO4YHOM aTTeCTANMH.

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

CoJeprkaHue IKaJlbl OLICHUBAHUS
JIEMEHTHI Heynosnerso VY moBIIeTBOPUTEI
ya p a p Xopomio OtnnyHo
OLICHHUBAaHUS UTEIHLHO BHO
He 3aureno 3aureHo 3ayTeHo 3aureHo
CoOTBETCTBHE ITomHoe
OTBETOB HECOOTBETCTBU 3HaunTeNbHbIE HesznauntenrpHbie TlomHaoE
dbopMynupoBKam € 0 BCEM MOTPEUTHOCTH MOTPEUTHOCTH COOTBETCTBHUE
BOITPOCOB (3aJT1aHMI) BOIIPOCaM
Crpykrypa,
[I0CJIEOBATEILHOCTD
CooTtBeTcTBUE
U JIOTMKA OTBETA. TTonuoe 3HAYUTENHLHOE Hesnauurenbuoe
KPUTEPHIO MPHU
YMenue 4eTko, HECOOTBETCTBU | HECOOTBETCTBHE HECOOTBETCTBUE
OTBETE Ha BCE
MOHSTHO, TPAMOTHO U | € KPUTEPHIO. KPUTEPUIO KPUTEPUIO
BOIIPOCHI.
cBOOOIHO M3JIararh
CBOHM MBICITH




HNmMmeroT mecTo

CYIIECTBEHHBIE Nmerot mecTo
3Hae [TonmHoE YIIYIIEHUS HECYIIIECTBECHHbIC
HE3HaHUE (He3HaHMe VIOYOICHUST | [Tonnoe
HOPMAaTHUBHBIX, . .
DABOBLIX HOpPMATUBHOW | OoJblIei yacTu HEe3HAHHE COOTBETCTBHE
P Y TIPaBOBOM 13 IOKyMEHTOB U OTJIEJIbHBIX JaHHOMY
JIOKYMEHTOB U .
P —— 0a3bl 1 CIeLMaJIbHON (EIMHUYHBIX ) KPUTEPHUIO OTBETOB
TEDATVDLL CHeIHaTbHOM JUTEPaTypPHI MO paboT u3 uncia Ha BCE BOIPOCHI.
patyp JUTEPATypHI Ha3BaHMUIO, o0s13aTeNbHON
COJIEP>KaHUIO U JUTEPATYyPHI.
T.1.).
[Tonnoe
COOTBETCTBHE
JTaHHOM
YMeHue yBs3bIBaTh YmMenue Y
. YMeHue cBsizaTh YMeHue cBsi3aTh KPUTEPHIO.
TEOPHIO C MPAKTUKOMH, CBSI3aTh
BOIIPOCHI TEOPUU | BOMPOCHI TEOPUH U Crioco6HOCTB
B TOM YHCJIC B TEOPHIO C
. Y TIPAKTHKU MIPAKTUKHU B UHTETPUPOBATH
obacTu MPAKTUKON
. MIPOSIBIISICTCS OCHOBHOM 3HAHUA U
npodeCcCuoHAIBHON paboTHI HE
penKo. TIPOSIBIISIETCSI. MIPUBJICKATh
paboThI MIPOSIBIISIETCSL.
CBEICHHUS U3
pa3IMYHBIX
HAy4YHBIX cdep
1. JlaHbl HEMOTHBIE
OTBETHI Ha
Ha Bce
OTBeTHI HA JOTIOTHUTEIbHBIC
JOTIOJTHUTEIIHH JlaHbI BepHBIE
00JIBIIIYIO YaCTh BOIIPOCHI
KauecTBO OTBETOB Ha | bI€ BOMPOCHI OTBETHI Ha BCE
JIOTIOJTHUTEIBHBIX | TPEToaaBaTels.
JOTIOJTHUTEIbHEIE npernoiaBaTes JOTIOJTHUTEIBHBIC
BOIIPOCOB 2. Jlan oguH
BOIPOCHI s TaHbI . BOIIPOCHI
MperoiaBaTelNsi | HEBEPHBIM OTBET HA
HEBEpHBIE pernoaaBarers.
JTaHbI HEBEPHO. JIOTIOJTHUTEIIbHbIE
OTBETHI.
BOTIPOCHI

IpernoaaBaTeIs.






