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JINCT JOITOJIHEHUI 1 USMEHEHUI (AKTY AJIU3ALIVIN)

B paGouyro nporpaMMmy JUCHUTLIAHBI
Marematuxka

10 CHEIUATbHOCTH
23.02.01 Opranu3zaius epeBo30K U yIpaBJIeHUE Ha TpaHCToOpTe (I10 BUJIAM)

Ha ocnoBanum pemenus 3aceganus [MIIK
MareMaTu4ecKkux 1 OOIIMX €CTECTBEHHOHAYUHBIX TUCUUILIINH
ot «11» mapra 2020 r. nporokon Ne 4
B pabouyto nporpammy Ha 2019 rox Habopa BHECEHBI CIEIYIONINE W3MEHEHHUS:

Ne/nHanmeHoBaHue paszzeia

Hosas penaxuus

6.3.1 IlepeueHs MPOrpaMMHOTO Tomonuuts: ZOOM, FreeConferenceCall
obecrieueHus
7. Onucanue Tonomauts: ZOOM, Free Conference Call

MaTepuaabHO-TEXHUYECKOM 0a3bl,
HEOOXOJIMMOH JUTSI OCYIIECTBICHUS
00pa30BaTEeNIbHOrO Mpolecca 1o
TUCITUTIIFHE (MK, TTM)

B rpad)y «OCHAIIIEHUE»

8. Meroauueckue ykazaHusl 17 JlomoTHUTE: TIpOBe/IeHre YIeOHOT0 MPOoIecca MOXKET OBITh
00y4aroMMXCs IO OCBOSHHIO OpraHu30BaHoO ¢ ucnonb3zoBanueM DMOC yHuBepcuTeTa U B
U CLUIUINHBI uu¢poBoii cpene (Tpynmbl B COLUANBHBIX CETSX, IEKTPOHHAS

1104Ta, BUICOCBA3h U IpyTHe TIaT(HOpMBbI). Y ueOHBIE 3aHATHS C
npumMenenreM JJOT npoxonsT B COOTBETCTBUM C YTBEPIKIECHHBIM
pacriucanreM. Tekymuii KOHTPOIb U IIPOMEXKYTOYHAS
aTTecTanus ooyyaromuxcs nposoantcs ¢ npumenennem JOT.

%
ITpencenarens ITIK [Unenna U.E./

noamuce, ®©.1.0.




Pabouas nporpamma auctmmnasl (MK, TIM) EH.01 Martemartuka

pa3paborana B cootBercTBHU ¢ PI'OC, yTBEpsKACHHBIM IpHKa30oM MuHHCTepcTBa 00pa3oBaHus 1 Hayku Poccuiickoit @enepanun ot
22.04.2014 Ne 376

dopma 00yueHHS OYHas

OBBEM JJUCHMUILTUHBI (MJIK, IIM) B YACAX C YKA3AHUEM OBSA3ATEJABHON U MAKCUMAJIbHOM
HATI'PY3KH OBYYAIOIIIUXCSA

OO01as Tpy10eMKOCTh 102 YAC
YacoB 1o y4e6HOMY ILIaHy 102 Buel KOHTpOJIS Ha Kypcax:
B TOM YHCJIE: JuddepennppoBanubiii 3a4éT 2 Kype 3 ceMecTp
o0s13aTeNbHas Harpy3Ka 68
caMocCTosTebHas paboTa 28
KOHCYJIbTalliH 6

PacnpepneneHnune yacoB aucuunnuusl (MAK, NMM) no cemectpam (kypcam)

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1)
Kypee>) Uroro
Henens 17
Bun 3ansruit vir | o[ vIo PII
Jlexuun 28 |28 (28 |28
[IpakTnueckue 40 40 |40 |40
Koncynbranmm 6 6 6 6
Uroro ayn. 68 |68 |[68 |68
KonrakrtHast pabora 74 |74 |74 |74
Cam. pabora 28 |28 (28 |28
HUroro 102 102 [102 [102




1. AHHOTALIUST JUCLINILIMHBI (MK, IIM)

1.1|Maremaruueckuii ananmu3. uddepennnansHoe 1 HHTErpaIbHOe HcaucieHne. OObBIKHOBEHHbIE T (hepeHIaIbHbIE
ypaBHeHHs. Psipl. OCHOBEI AUCKpETHOH MaTeMaTHKH. OCHOBBI TeOpHH MHOXKECTB. OCHOBEI Teopuu rpadoB. OCHOBEI
TEOPHHU BEPOATHOCTH U MaTeMaTHIECKON CTATHCTUKH. BeposaTHOCTE. TeopeMbl CIIOXKEHUSI 1 YMHOXKEHHS BEPOSITHOCTEH.
CuydaifHas Benn4uHA, ee QyHKIMSA pacpenesieHIs. MaTeMaTHIecKoe OXKHUIaHNE U AUCTICPCHS CITyJaifHOI BEITMINHEL.
OcHOBHBIC YNCIIEHHBIE MeTOABI. UncineHHoe HHTerpupoBanue. YucnenHoe nuddeperimposanne. UncieHHOe penieHne
OOBIKHOBEHHBIX TU((epeHITNAIBHBIX ypaBHCHHUH.

2. MECTO JUCIHHUAILIMHBI (MJIK, [IM) B CTPYKTYPE OGPA3OBATEJIbHOM ITPOT'PAMMBbI

Kop nuciuingel: |EH.01

2.1|TpeboBanus K NpeABAPUTEJIbHOI MOATOTOBKE 00yJaIOIIETOCs

2.1.1|I1] 1. MaremaTuka

2.1.2|IncuumiuHa n3ydaetcs B 1 u 2 cemectpax 1 kypca

2.2|IMCOMIUIMHBI H PAKTHKH, JJIsl KOTOPBIX ocBoeHHe qanHoil qucuunianabl (MK, [IM) HeodXoauMo Kak
npeauIecTByomee:

2.2.1|OI1.01 UmxenepHas rpapuxa

2.2.2|EH.02 NudpopmaTrka

2.2.3|OI1.05 MarepuasoBeqcHue

2.2.4|OI1.03 Texunueckass MEXaHUKA

2.2.5|0I1.02 DaekTpoTeXHUKa

2.2.6|OI1.04 DekTpoHNKA U MUKPOIPOLIECCOPHAsT TEXHUKA

3. HEPEYEHD INTAHUPYEMBIX PE3YJIbTATOB OBYYEHMS 110 JUCHUIUIMHE (MK, ITM), COOTHECEHHBIX
C INIAHUPYEMBIMMU PE3YJIbTATAMHW OCBOEHHSA OBPA30BATEJIBbHOU ITPOI'PAMMBI

OK 1: IToHuMaTh CYHIIHOCTH ¥ COHMATBbHYI0 3HAYMMOCTH CBO€ii Oymyuieii mpodeccun, NposBIATH K Hell yCTOIYMBBIIi HHTEpec

3HaTh: CYIIHOCTB CBOEH OyaymIel mpodeccu; coluanbHy0 3HAYUMOCT CBOCH Oyayreil npodeccur; BOCTpeOOBaHHOCTh Oy IyIeH
npodeccun

YMeTh: IOHUMATh CYIITHOCTh CBOCH OyayIei mpodeccuu; MOHMMATh COIMATBLHYIO 3HAYUMOCTh CBOEH Oyayieli mpodeccuu;
MPOSIBJIATH YCTOMYUBBINA HHTEPEC K CBOeH Oymymieid npodeccun

OK 2: OpFaHI/BOBLIBaTb coﬁcn;ennym ACATEC/IbHOCTD, Bblﬁl/lpaTb THINOBBIE METOAbI U CIIOCOObI BHITIOJIHEHHSI
HpO(l)eCCPlOHaJILHLIX 3a/1a4, OCHUBATDb UX 3(])(l)eKTl/lBHOCTb U Ka4YeCTBO

3HaTh: CcI0cOOBI OpraHU3alMyi COOCTBEHHOM JESITEIbHOCTH; TUIIOBBIC METO/IBI U CIIOCOOBI BHITIONIHEHHS IPO(ECCHOHABHBIX 3a]1a4;
KPUTEPUHU OLEHKH YP(PEKTUBHOCTH U Ka4E€CTBA BBITIOJIHEHHS PO(PECCHOHANBHBIX 33124

YMeTh: OpraHu30BBIBATh COOCTBEHHYIO IESTENEHOCTD; BHIOUPATh TUIIOBBIE METO/BI M CTIOCOOB! BHIIOMHEHHSI PO ECCHOHATIBHBIX
3a7a4 B 00JaCTH KOMMEPUYECKON ESTENbHOCTH XK. JI. TPAHCIIOPTa; yMEET OLEHUBAThH 3 (GEKTUBHOCTD U KAY€CTBO BHINOTHEHHS
poheCCHOHATIBHBIX 33724 B 00JaCTH KOMMEPUYECKON IESTENbHOCTH XK. JI. TPAHCIIOpTa

OK 3: HpI/lHI/lMaTb peuieHudA B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTYalIUsIX U HECTU 32 HUX OTBETCTBCHHOCTH

3HaTh: CIOCOOBI peLIeHNs B CTAHAAPTHBIX CUTYaLUIX; CIOCOOBI pelIeHHs HECTAaHAAPTHBIX CUTYALMH B 00JIaCTH KOMMEPYECKOH
JEATEeIbHOCTH K. . TPAHCIIOPTA; CHOCOOBI PEIIEHHS B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTYaLUsIX ¥ OTBETCTBEHHOCTH 32 TIPHHSATHIC
pelieHus B 001acTH KOMMEPUYECKON 1ESTENbHOCTH XK. /1. TPaHCIIOpTa

YMeTb: IpUHUMATh PELICHHE B CTAHJAPTHBIX CUTYalUsIX; IPUHUMATD PEllIEHHE B HECTaHAAPTHBIX CUTYalUsAX; IPUHUMATh peLIeHue B
CTaHJAPTHBIX U HECTAHAAPTHBIX CUTYAIMAX U HECTHU 3a HUX OTBETCTBEHHOCTD

OK 4: OcyuiecTBJSITH MOUCK H UCTIOIb30BaHNEe NHPOPMALUM, HEOOXOAUMOH 1J1s1 3(P(PEeKTUBHOTO BHITOTHEHUS
npodeccHoHAIbHBIX 32/1a4, NPO()eCCHOHATBHOI0 U JIMYHOCTHOI0 PA3BUTHSA

3HaTh: UCTOYHUKY UH(OPMAIMK; UICTOYHUKH HH(POPMALIUK U CIIOCOOBI X UCIIOIh30BAHUSI, NICTOYHUKU MH(OpPMAIIUH, HEOOXOIUMOM
Ui 3 PEKTUBHOTO BBITIOIHEHHSI MPOPECCUOHANBHBIX 3a/1a4, TPO(ECCUOHATBHOTO U JINYHOCTHOT'O PA3BUTHS U CITOCOOBI UX
HCIIOIB30BAHUS

YMeTh: OCYILIECCTBISATH MMOUCK HH(POPMALHMH;, OCYIIECTBISITh OMCK M HCIOIb30BAHIE HH()OPMAIIUH; OCYLIECTBIIST IIOUCK U
WCIOJIb30BaHKEe HH(OpMAIMK, HEOOXOIUMOM T 3 (PEKTHBHOTO BBIMOIHEHHUS MPO(ECCHOHATBHBIX 3a/1a4, MPO(EeCCHOHATBLHOTO 1
JIMYHOCTHOTO Pa3BHUTHS

OK 5: Ucnonb30BaTh MH(POPMAIINOHHO-KOMMYHHUKAIMOHHBIE TEXHOJIOTHH B NPo¢ecCHOHATLHOI 1eiITe/IbHOCTH

3HaTh: HHYOPMAIIOHHO-KOMMYHHKAIMOHHBIE TEXHOJIOTUH; HH()OPMAIOHHO-KOMMYHHKAIIHOHHBIE TEXHOIOTUN
npodeccnoHaIbHON IESTENFHOCTH; CIIOCOOBI UCTIONB30BaHUS HHPOPMALTMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOTHH B
npoeccHOHATIBHON IESTETbHOCTH

YMeTh: WCHOIB30BaTh HHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH;. MICIIOIb30BATh MH(OPMAIIOHHO-KOMMYHUKAI[IOHHBIE
TEXHOJOTHH B IPO(ECCHOHAIBHON JIEATETbHOCTH; MCIOIb30BaTh MH()OPMAIIOHHO-KOMMYHUKAI[IOHHBIE TEXHOIOTUH B
podecCHOHANEHON eI TeNEHOCTH

OK 6: PaGoraTh B KO/LUIEKTHBE H KOMaHje, 3(eKTUBHO 0011AThCS ¢ KOJLIeraMHi, PyKOBOJACTBOM, IOTPe0UTeISIMH

3HATb: OCHOBBI O6HI€HI/I$I B KOJUICKTUBC U KOMAHAE,; MPUHITAIIBI ICJIOBOTO O6HIGHI/IH; OCHOBBEI O6HIGHI/I5I B KOJUICKTUBC U KOMaHIC U
TIPUHOUIIBI AETOBOT'O O6HICHI/I${ 1 OpraHu3anvun pa60T1>1 KOJIJICKTHUBA




YmMmerh: pa6OTaTI> B KOJUICKTUBE U KOMAHIEC, pa6OTaTI> B KOJIJICKTUBE U KOMAHAC, 3(1)(1)6KTI/IBHO 06HIaTI)C}I C KOJIJIEraMu, pa60TaTI) B
KOJUICKTUBC U KOMaH/IC, 3(1)(1)6KTI/IBHO 06IIIaTI>C$[ C KOJIJICTaMH, PYKOBOICTBOM, HOTpe6I/ITeJ'I$IMI/I

OK 7: Bpartb Ha ce0sl OTBEeTCTBEHHOCTD 32 Pa00Ty 4/1€HOB KOMAaH/Ibl (II0OAYHHEHHBIX), Pe3yJbTAT BbINOJIHEHHS 3a1aHUN

3HaTh: TIpaBa U 00I3aHHOCTH PaOOTHHKOB B chepe MpodecCHOHANEHON NeITeTbHOCTH; IIpaBa H 00s3aHHOCTH pabOTHHUKOB B chepe
podecCHOHANEHOH NeATeNbHOCTH, HOPMAaTHBHEIE TOKYMEHTHI, PETYIUPYIOIIIE IPaBOOTHOIICHS; IIpaBa X 00I3aHHOCTH PAaOOTHHKOB
B c(hepe npodecCHOHANBHOM NeATeNbHOCTH, HOPMAaTHBHBIC JOKYMEHTEI, PEryJIHUPYIOIIHE MPaBOOTHOIICHHS M BU/IBI OTBETCTBEHHOCTH
3a Pe3yNbTaThl TPYIOBOH AEATENBHOCTU

YMeth: OpaThb Ha ce0s OTBETCTBEHHOCTH 32 Pa0OTY WIEHOB KOMAH/IBI; OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a pabOTY WICHOB KOMaHMbI U
OLICHUBATb PE3YIbTATHl TPYOBOI ACSATEILHOCTH; OpaTh Ha cesl OTBETCTBEHHOCTH 32 pabOTy WICHOB KOMAH/IBI M OLICHUBATD
PE3yABTAaTHl TPYLOBOH EATEIBHOCTH U 3aIUIIATh CBOU ITpaBa

OK 8: CamocTosiTe/IbHO OIIpee/sTh 32124 NPO(eCCHOHATLHOIO H JIMYHOCTHOI0 PA3BUTHSA, 3AaHUMATLCS
caMo00pa3oBaHHEM, 0CO3HAHHO IVIAHNPOBATH MOBBIIeHHE KBATH(PHKAIINH

3HaTh: 3aJjauyu HpO(i)eCCI/IOHaJ'IBHOFO 1 JIMYHOCTHOI'O pa3BUTH; 3aJadn HpO(i)CCCI/IOHaJ'II)HOFO U JIMYHOCTHOI'O pa3BUTHs, IIYTH
CaMOO6pa3OBaHI/ISI; 3aJavu l'[pO(beCCI/IOHaHBHOFO 1 JIMYHOCTHOI'O Pa3BUTHS, ITYTHU CaM006pa3OBaHI/I$[ Y IIOBBIIIICHUA KBaJ’II/I(l)I/II(aHI/II/I

YMeThb: €aMOCTOSATEIIBHO OnpeaciAThb 3aJaun HpO(l)eCCI/IOHaJ'II)HOFO 1 JIMYHOCTHOI'O pa3BUTHsA; CAMOCTOATCIIBHO OIIPEACIIATh 3alaun
HpO(l)eCCI/IOHaJ'ILHOFO 1 JIMYHOCTHOI'O pa3BUTHs, 3aHUMATbCA CaMOO6pa3OBaHI/I€M; 3aJa4yun HpO(i)eCCI/IOHaJ'H)HOFO U JIMYHOCTHOI'O
pa3BUTHAd, IyTH CaMOO6paSOBaHI/I$I Y IIOBBIIICHUA KBaJ’II/I(i)I/II(aI_II/II/I

OK 9: OpueHTHPOBATHCS B YCJIOBUSAX YaCTON CMEHbI TEXHOJIOTHIi B NPodeccHoHATbHO 1eATeJIbHOCTH

3HATB: HOBBIC TCXHOJIOTHH B HpO(beCCHOHaHLHOﬁ ACATCIBHOCTU,; HOBBIC TCXHOJIOTMHU U TEXHUYCCKUE CPEACTBA B l'[pO(beCCPIOHaJ'II;HOﬁ
ACATCIIBHOCTH; HOBBIC TCXHOJIOTMU U TEXHUICCKHUE CPEACTBA U OpTaHU3alHIO pa60T B HpO(l)eCCPIOHaJ'IBHOfI JACATCIbHOCTU

YMeTb: OpUEeHTHPOBATHCS B YCIOBUSAX YAaCTONH CMEHbI TEXHOJIOTUH B PO ECCHOHATIBHON AESITEeIbHOCTH; OPUEHTHPOBATHCS B
YCJIOBUSX YAaCTOM CMEHbI TEXHOJIOTMH U TEXHUUYECKUX CPEJICTB B MPOPECCHOHAIBHOI e TENbHOCTH; OPUEHTUPOBATHCS B YCIOBUAX
YacTOM CMEHBI TEXHOJIONMH M TEXHUUECKUX CPEICTB B NPOGECCHOHANBHOM e TeIbHOCTH, IPOSBIIATh HHTEPEC K IOBBIILICHUIO

3¢ GEKTUBHOCTH BBIIOIHEHUS TPO(eCCHOHANBHBIX 3a1a4

MK 1.3: OdopMaAsiTh JOKYMEHTDI, perIaMeHTHPYOIIHEe OPraHH3aNHI0 ePeB030YHOT0 NMpomecca

3HATB: OCHOBBI OKCIITyaTallul TEXHUYCCKUX CPCIACTB (l'lO BI/II[aM)

YMeThb: HCHOIB30BATh nporpaMMHOC o0ecreueHne JUIA pEHICHUS TPAaHCIIOPTHBIX 3a/1av

HNMeTh NpaKkTHYECKHUI ONBIT: KCIIONB30BaHKS B paboTe MH(POPMAIIMOHHBIX TEXHOJIOTUH /1151 00pabOTKH OnepaTUBHON HH(pOpMAIUU

IIK 2.1: Opranu3oBbsIBaTh patoTy MEpPCOHAA N0 IVIAHNPOBAHMIO  OPTraHU3alMA  TEPEBO30YHOI0 NMpoiecca

3HaTh: OPSIOK ONpPEICIICHUsI KOTMYECTBEHHBIX M KAUYECTBEHHBIX MOKa3aTesiell paboThl JK.JI. TPAHCIOpPTa

YMeTb: CTpoUTh IpaduK ABMKEHHUS [T0€370B, ONPEAENIATH ONTUMAIBHBIN BapUaHT Iu1aHa (OPMHUPOBAHUS MTOE310B

HMeTh MPaKTHYEeCKHUii ONBIT: CAMOCTOSTEIBHO OCYIIECTBIIATh MIOMCK HEO0OXOIMMOMH HH(POPMALMH, HCIIOIb30BaHUS TEOPETUIECKUX
OCHOB B ITPAKTUYECKOM JCATEIEHOCTH

IIK 3.1: Opranu3oBbIBaTh paGoTy MEPCOHANA N0 00PAGOTKE MePEeBO30YHBIX JOKYMEHTOB M OCYLIECTBJICHHIO PacyeToB 3a
YCJIYTH, IPEI0CTABJsIEMbIe TPAHCIOPTHHIMHI OPraHU3AMUSIMH

3HaTbh: TpeOOBaHU K MEPCOHATY 10 OQOPMIICHHIO TIEPEBO30K U PACYETOB MO HUM

YMeTb: BBINOIHATL PACUEThI IPOBO3HBIX IJIATEXKEN MPU Pa3IMYHbBIX YCIOBHUAX N1EPEBO30K, 3alIOIHATH IIEPEBO30UHBIX JOKYMEHTBI

HAmeTh NpaKkTHYeCKUil ONbIT: UMETb IPAKTUYECKUH OIBIT, HCIOIB30BAHUS IPOrPAMMHOI0 obecrieueHus s 0 OpMIICHUS
MIEPEBO3KU
B pesyabrare ocBoenust aucuuniaunbl (MK, [IM) o0yuarommuiicst 10/KeH

3.1| 3HaTh: OCHOBHBIC IIOHATHS U METObI MATEMAaTHUECKO-TOTMYECKOr0 CHHTE3a U aHaJIn3a JIOTHYECKHUX yCTpOﬁCTB;
pemaTh MPUKIAIHBIE DJIEKTPOTEXHUICCKUE 3a1a9 METOAOM KOMIUIEKCHBIX YHCEIT

3.2| YMerTb: NPUMEHATH MaTEMaTHYECKHE METOIbI T ()P EepeHIHAIBHOIO U HHTETPAITEHOTO HCUNUCIECHHS JUTS PeLIeHHs
podeCCHOHATBHBIX 3a1a4;

MIPUMEHATH OCHOBHBIE ITOJIOXKEHHS TEOPUH BEPOSTHOCTEH N MaTEMAaTHYECKOH CTATUCTUKH B IPO(eCcCHOHAIBHOM
JeSTENEHOCTH;

HCIIONB30BaTh NPHEMbI U METOIbI MATEMaTHYECKOTO CHHTE3a U aHaJIM3a B Pa3IMYHBIX MPOPECCHOHATBHBIX
CHTYaLUsX




4. COAEP KAHUE JUCHUIIJIMHBI MK, IIM), CTPYKTYPUPOBAHHOE I10 TEMAM (PA3JAEJIAM) C
YKA3AHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJTJEMHUYECKHUX YACOB M BUJIOB YYEBHBIX

Kon HaumeHoBaHMe pa3/iesioB M TeM /BU] Cemectp / Yacos Komneren- Jureparypa | Tpameuanme
3aHATHA 3aHsaTHsA/ Kype 10707
Paznen 1. JlekuuoHHbIE 3aHATHS

11 MaremaTtnueckuii ananus. MaTemaTuka u 3/2 2 OK 1 JIT.1JI12.1J13.1 AKTHBHOE
Hay4YHO-TE€XHU4YeCKuUil nporpecc. [lonarue o J13.2 CILyHIaHHE
MaTEMATHYCCKOM MOJICTUDOBAHHUH

1.2 Maremartuyeckuii ananu3. OyHKIUU OHOM 312 2 OK 5 JI1.1J12.1J13.1 AKTHUBHOE
HE3aBHCHMOI nepeMeHHol. HenpeprIBHOCTD 22 CIyLLIaHHE
GhyHKUMA.

1.3 OOGBIKHOBEHHBIE () (hepeHINATbHBIC 312 2 OK10K4 (J1.1J12.1J13.1 AKTHUBHOE
ypaBHeHUs1. OCHOBHBIC ITOHSTHS M ONPEICIICHHUSI. 32 CITyIIaHUE
JubdepeHnmanbHble ypaBHEHUS C
Ppa3IeAIOIIMICS EPEMEHHBIMH.

14 Psanpl. Uucnossie psabl. CXOAUMOCTD U 3/2 2 OK4OK5 | JI1.1J12.1J13.1 AKTUBHOE
PacXoIUMOCTh YHCIIOBBIX psoB. [Ipu3Hak 31 CITyILIaHUE
Janamb6epa. AGCONIOTHAS U YCIIOBHAS
CXOJIIMOCTB PSIJIOB.

15 Psnp1.Crenennsle psabl. Psaael Oypbe. 312 2 OK10K4 (JI1.1J12.1J13.2 3ansTue ¢

€] IIPUMEHEHUEM
3aTPYIHSIONINX
yCI1OBUI

1.6 Psnp1. CamocrosrenbHas padoTa o reme "Psaapr” 312 2 JI1.1J12.1J13.1 | ManuBunyanbsHa

JI3.2 s pabora
CTyJIeHTa

1.7 OCHOBBI TEOPUU MHOXKECTB. MHOXECTBO U €r0 312 2 OK1O0K?2 (JI1.1J12.1J13.2 AKXTHUBHOE
aneMeHTHI. [lycToe MHOXKecTBO. Oneparuu HaJ 32 CITyILIaHUE
MHOXecTBaMH. OTOOpaKeHHEe MHOXKECTB.

IonsTre GyHKIMU U CIOCOOBI €€ 3a1aHus,
KOMITO3MLUS QyHKIMI. OTHOLICHMS, MX BHJIBI U
cBoiicTBa. Jluarpammel Benna. YucnoBeie
MHOYKECTBA.

1.8 OCHOBBI IUCKPETHON MaTeMaTUKH. OCHOBBI 3/2 2 OK 1 JIT.1J12.1J13.1 Urpossie
teopuu rpados. ['padpr. OCHOBHBIE OHSTHUS U 1 METO/IBI
onpeneneHus. M3o0paxenue rpada Ha o0y4eHus
IUIOCKOCTH.

1.9 BepositHocTh. TeopeMsbl ciiokeHust 1 32 2 OK 2 JIT.1J12.1713.1 AKTHBHOE
YMHOKeHHs BeposiTHOCTel. [ToHsATHE COOBITHS 1 22 ClyllaHue
BEPOSTHOCTH COOBITHS. BBl COOBITHSI.

Knaccuyeckoe onpeneneHue BepoOITHOCTH.

1.10 OCHOBBI TEOPUH BEPOSITHOCTH U 32 2 OK 5 JI.1J12.1J13.2 AKTHBHOE
MaTeMaTHYeCKoW cTaTHCTUKH. CiydaiiHas 22 ClyllaHue
BennuuHAa. JIuCKpeTHas ¥ HempephIBHAS
CITydaiiHasi BETMYMHA. 3aKOH pacrupeaeneHus
CIIy9aliHOM BEJTMYMHBI.

111 CnydaiiHas Benu4uHa, ee QyHKIus 32 2 OK4OK 5 | JI1.1J12.1J13.2 AKTHBHOE
pacnpenenenusi. MaremaTHuecKkoe OXXHIaHUE U 22 CITyIIaHNe
JIUCTIEPCHS] CITy4altHOW BEITMYUHBL.

1.12 UucnenHoe uHTerpupoBanue. O@opMyib 32 2 OK 10K 4 | JI1.1J12.1713.1 AKTHBHOE
MPpUOTKEHHOTO HHTETPUPOBAHHS, OCHOBAaHHBIE 31 CITylIaHue
Ha MHTEPHOJSIMOHHBIX popMmynax HeloToHa.

1.13 OCHOBHBIE YHCIEHHBIE METOABL. YUnCIeHHOe 3/2 2 OK10K4 | J1.1J12.1J13.2 AKTHBHOE
muddepeniupopanre. @opMyIIbl 21 CIyllIaHue
puOIMKEHHOTO TU( GepeHIINPOBAHHS,

OCHOBaHHBIE Ha HHTEPIOJIIIMOHHBIX (POopMymnax
Herorona. OnieHka morpenr{ocTy.

1.14 UYucneHHoe penieHne 0ObIKHOBEHHBIX 3/2 2 OK 1 JI1.1J12.1 WnnuBunyanpaa

i hepeHIanbHBIX YpaBHEHUH. g paboTa
CTyIIeHTa

Paznen 2. IlpakTuyeckue 3aHATHS




2.1 Marematnueckuii ananus. [Ipenens! u ux 3/2 OK 20K 4 | JI1.1J12.1J13.2 | Pabora B MaibIX
BBIYHCIICHHE. 92 rpymmnax

2.2 Ioctpoenne rpadukos. 3/2 OK 5 JIT.1JI2.1J13.1 3ansarue ¢

22 NIPUMEHEHUEM
3aTPyIHSIOMINX
YCIIOBUM

2.3 JuddepeHnmanbHOe U HHTErPaIbHOE HCUUCTICHHE. 3/2 OK 30K 4 | JI1.1JI12.1J13.1 |HArpoBsle MeTOMBI
IpousBoaHas, e€ reoMeTpryIecKuii U Qu3nUecKuit 22 00y4eHHs
CMBICII. BhIuncieHue nponu3BOIHON CIOKHON
GhyHKUIUH.

24 Ynpaxsenus. OnpeneneHiue Makcumyma 312 OK 7 JI1.1J12.1J13.2 3aHsTuHe ¢
MOIIHOCTH B IIEMHU MOCTOSTHHOTO TOKA C 31 MPUMEHEHUEM
MIPUMEHEHUEM TPOU3BOHON 3aTPYAHSIONINX

YCIIOBUH

2.5 Berurcnienne miomnianei 1 00beMOB ¢ 3/2 OK 3 JI1.1J12.1J13.1 | PaboTa B MajbIx
MIPUMEHEHUEM ONPENeNEHHOr0 HHTErpaa. 22 rpymnmnax

2.6 JuddepenpanbHple ypaBHEHUS B YaCTHBIX 3/2 OK 2 OK 4 | JI1.1JI2.1J13.2 | UapuBuayanbHa
IIpon3BOJHBIX. Pemenue auddepeHyanbHbx €] s pabora
YpaBHEHHU MEPBOTO MOPSIIKA C pa3AeNIOIIUMUCS CTylIeHTa
TIePEMEHHBIMH.

2.7 3Hakouepeayromuecs psaasl. [pusnak JleiioHuna. 3/2 OK 2 OK 4 | JI1.1J12.1J13.2 | PabGora B MajbIX

21 rpymnmnax

2.8 Paznoxenne Qynkimii B psg Oypee. 3/2 OK 3 JI1.1J12.1J13.2 | PaGoTa B ManbIx

€] rpymnnax

29 Pacuer anexktpuyeckux neneld HeCHHYCOUAATbHBIX 3/2 OK 8 JI.1J12.1J13.2 3ansarue ¢
HEePUOIMYECKUX TOKOB C IPUMEHEHUEM PSI0B €)! IIPUMEHEHNEM
dypoe. 3aTPYAHSIONINX

yCIIOBHI1

2.10  |IIpumenenue Teopuu rpa)oB B IKOHOMHUKE U 312 OK 4 JI1.1J12.1J13.1 3ansTHe ¢
JIOTUCTHKE. €)! IIPUMEHEHNEM

3aTPyAHSIOIINX
yCI10BUI

211 Ynpaxuenus. [loctpoenre rpadoB 1mo ycrioBHo 3/2 OK 2 JI1.1J12.1J13.1 | PaGora B ManbIx
CHUTYaIlMOHHBIX 3aJa4. €)! rpynmnax

212 OCHOBBI TEOPUH BEPOSITHOCTEH M MaTeMaTU4eCKOI 32 OK 5 JI1.1J12.1J13.1 [ArpoBbie METOABI
CTaTUCTUKU. Pelienne npocTelinmx 3a1a4 Ha 22 o0y4eHus
OlpeeNIeHNe BEPOSITHOCTEH ¢ CIOIB30BAHUEM
TEOPEMBI CIIOKEHHSI BEPOSATHOCTEH.

2.13  |Peuienue 3a1a4 Ha HAXOXK/ICHUE BEPOSATHOCTH 32 OK 1 OK 2 | JI1.1J12.1J13.1 | PaGora B ManbIx
COOBITHSI IPU N3YUECHUH U TUTAHUPOBAHUH PHIHKA 31 rpynmax
YCIIYT Ha TPaHCIIOPTE.

2.14  |Tloctpoenue psioB, pacnpeaeacHue Ci1y4aiHon 32 OK3OK6 | JI1.1J12.1713.1 3ansrue ¢
BEJTUYHHBI 110 33JAHHOMY YCIIOBHIO. 2132 MIPUMEHEHUEM

3aTPyAHSIOMINX
yCII0BUI

2.15 Haxoxmenne MaTeMaTHaecKoro OXKuIaHusI, 3/2 JI1.1J12.1J13.2 | Pabora B MaibIxX
JIUCTIEPCUH U CPETHETO KBAJPATUIHOTO 22 rpymmax
OTKJIOHEHHS TUCKPETHOH BETMYHMHBI.

2.16 Pemenne 3a1a4 Ha HAXOXKIEHUE MATEMATHYECKOTO 3/2 MK 1.3 TIK | JI1.1J12.1J13.2 3ansTue ¢
OXKUJIAHWS U TUCTIEPCUU TIPH OLICHKE 21 21 MIPUMEHEHHUEM
3¢ (EKTUBHOCTH 3aKa30B U 00CTY>KMBaHUS 3aTPYIHSIOIINX
MOTpEeOUTENEH YCIYT U NIPU OLICHKE CUCTEM YCIIOBUH
HaJIeKHOCTH, O€30MaCHOCTH M Ka4ecTBa YCIyT Ha
JKeJIE3HOIOPOKHOM TPAHCIIOPTE.

2.17  |BerumcneHue nHTErpanos mo Gopmynam 312 OK 4 JI1.1J12.1J13.1 | ManuBunyansHa
IIPSMOYTOJIbHUKOB, TpaNenuii. 92 g paboTa

CTYZAEHTa




2.18  |YucnenHoe pemeHre OOBIKHOBEHHBIX 312 2 OK 3 JI1.1J12.1J13.2 | Pabota B MamnbIx
i hepeHIaNbHBIX ypaBHEHUI. Beranciienne 22 rpymnmax
HHTETpajoB 1o ¢popmyne CumicoHa. OneHka
TIOTPEITHOCTH.

2.19 Pemrenne 3a1a4 Ha HaAXOXKIECHHUE 110 TAOIMYHO 3/2 2 OK 3 JI1.1J12.1J13.2 3ansTue ¢
3agaHHON (yHKIWH (IpH N = 2), QYHKIHN, €] IIPUMEHEHUEM
3aJJaHHON aHAJTUTHICCKH. 3aTPyIHSIONINX

YCIIOBUM

2.20  |IlocrpoeHne HHTErpaIbHOH KpHBOH. MeTon 312 2 OK 3 OK 5 [ JI1.1J12.1J13.2 | PaGora B MaJtbsIx
Olnepa. OnpezneneHre KolIuyecTsa MK 3.1 €] rpymnnax
9JIEKTPOIHEPTHH, 3aTPAYCHHOMN Ha TATY HOe3/a C
HCIIONB30BaHUEM MeToza Ditnepa.

Paznen 3. CamocTosiTesibHast padoTa

3.1 Jomamrnss padora [ 1] 8§ 5.1 3/2 1 OK 8 JI1.1J12.1 WunuBunyanbpHa
IloaroroBka coobmeHuii Ha TeMy: "CloKHbIE s pabota
¢GyakIMn" CTYAEHTa

3.2 Jomarinasis padota [ 1]§ 5.3;5.16 32 0,75 OK 8 JIL.1J12.1
No 5.45

3.3 Jomanrass padora [ 1 ] Ne 5.47 312 0,75 [ OK50K8 JI1.1J12.1

34 Jomarinsst padora [ 1] §§ 9.2; 9.8 32 1 OK 8 JIL.1J12.1
NeNe 9.9: 9.11

35 Pemenue ynpaxHeHuil no reme 312 1 OK'1 JI1.1J12.1
"TuddepeHunanbHoe U HHTETPaIbHOE
ucyucieHue"

3.6 Jomamiuss pabora [ 1] 88 11.1, 11.4 3/2 0,75 OK 8 JI1.1J12.1
NoNe 11.5

3.7 Homarmnss padora [ 1]§ 11.2 32 1 OK 1 JI1.1J12.1
Noll.1

3.8 Pemienne yrpaxaenuii o reme "OOBIKHOBEHHBIC 3/2 1,75 [ OK50KS8 JI1.1J12.1 WunuBunyanbpHa
muddepeHanbHple ypaBHeHUs " g pabota

CTyIleHTa

3.9 §§ 77, 78 NeNe 12.3 -12.8 [4 ]. IIpopabotka 312 0,75 OK 3 JI1.1J12.1
KOHCIIEKTOB.

3.10 § 79 Ne12.10 [ 4]. nmonroroBka cooOLIEeHUH 3/2 0,75 OK 3 JI1.1J12.1 WunuBunyanbpHa

st pabora
CTyIleHTa

311 |§84Ne 14.10 [4] 312 1 OK 4 JI1.1J12.1

3.12  |§§ 81, 84 Ne 14.2, [4] 312 0,75 OK 8 JI1.1J12.1

3.13  |Pewenue ynpaxHenuii no teme "OCHOBBI TEOPUU 32 2,5 OK 2 JI1.1J12.1
MHOKECTB"

3.14 Ioarororka npesenraimu Ha Temy "I'padbl B 32 1,75 | OK30K4 JI1.1J12.1
TEOPHUHU pacrucaHus"

3.15 §§ 15.5; 15.8 [1], NeNe 15. 27. TloaroroBka 32 0,75 | OK3 0K 4 JI1.1J12.1 NunuBuayanbHa
coo01eHuit Ha TeMy "Teopus BEpOSITHOCTEH B st pabora
CHCTEMaX OIICHKH HaJI&KHOCTH U Oe3omacHoCTH . CTyJIEHTa

3.16  |[1], Nel15.28. 3/2 0,75 OK 3 JI1.1J12.1

3.17  |[1], Ne15.29 3/2 0,75 OK 3 JI1.1J12.1

3.18 |§ 15.12[1], Ne 15.39 3/2 0,75 |OK10K3 JI1.1J12.1

319  |Nel15.40 [1] 3/2 0,75 OK 4 JI1.1J12.1




3.20 [1] 8815.13-15.14; Nel15.42 312 0,75 OK1 JI1.1J12.1

321 ([1] Nel15.44 312 0,75 JI1.1J12.1

322  |[1] Nel5.46 312 0,75 JI1.1J12.1

323 189.3-95 [1] 312 2,25 OK 3 JI1.1J12.1

3.24  |IIpopaborats KOHCIIEKT 3aHATHA. [loaroToBKa 312 1 OK40K>5 JI1.1J12.1 WunuBunyanbHa
coobuieHuii Ha Temy: "CTpyKTypa u s pabota
B3aNMOJICHCTBUE Pa3JIMYHBIX BHIOB TpaHCHOpTa" CTyJeHTa

3.25  |PemeHnue ynpaxHeHuit 1o Teme "BeposTHOCTS. 312 15 OK2 JI1.1J12.1

TeopeMbl ClI0XKEHH 1 YMHOXKEHHS BEPOSATHOCTEH"

3.26  |Pemenue ynpaxseHuit no teme "CiydaiiHas 312 1,75 OK 5 JI1.1J12.1
BeNNYUHA, e€ QyHKUMU pacipeaeneHus”

Pa3nen 4. Kourpoan

4.1 JnddepeHmpoBaHHEIi 3a4eT 312 0 OK 10K?2 | JI1.1J12.1J13.1

OK 30K 4 J3.2

OK 50K 6 31 32

OK 70K 8

OK9IIK 1.3

IK 2.1 TIK
3.1

5. ®OHJI OLIEHOYHBIX CPEJICTB JIUISI TIPOBEJAEHUA TPOMEXYTOUYHOM ATTECTALIUM

Pa3memen B NMPUJI0KCHUH

6. YYHEBHO-METO/MYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MJIK, ITM)

6.1. PexomeHnayemas iutepatrypa

6.1.1. TlepeyeHb OCHOBHOM JUTEPATYPbI, HEOOX0AMMOIi UTsi ocBoenus Jucuummmabl (MK, TIM)

ABTOpBI, COCTABUTENH 3arnaBue Wz narenscTBoO, ron

JI1.1 |[Hamasu A.A. Maremaruka: Yue0. M: ©®opym : THOPA-M, 2017,
6.1.2. TlepeyeHnb TOMOTHUTEIBLHON JUTEPATYPbI, HEOOX0AUMON 1JIs1 ocBoeHus aucuunaunsl (MAK, ITIM)

ABTOpBI, COCTABUTENN 3arnaBue H3naTenseTBo, TOL

JI2.1 |Hanasu A.A. COopHUK 3a71a4 110 MaTeMaTHKe: Yuel. mocodue M: ®opym : THOPA-M, 2017,
6.1.3. IlepeueHb y4eGHO-MeTOAMYECKOr0 o0ecnedeH sl VISl CAMOCTOATEe/IbHOI padoThl odyyaromuxcs no gucuuniaune (MK,
oM

ABTOpBI, COCTABUTENN 3arnaBue H3naTenseTBO, TO
JI3.1 |JIucuukuu B.T., MartemMaTHKa B 33J]a4ax ¢ pelieHUsIMHU: y4ueO. mocodue CII6: Jlans, 2012,

Conoseitunk N.JI.
JI3.2 |JIucnukun B. T., MartemMaTHKa B 33J]a4ax ¢ pelIeHUIMHU: ydeOHOe TTocooue Cankr-IlerepOypr: Jlans, 2020,

Conogetiunk U. JI. https://e.lanbook.com/book/126

952

6.2. ITepeuyenn pecypcoB HHGOPMAMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn "MHTepHeT'", HEOOXOAMMBIX /ISl OCBOECHMS
qucuunauasl (MK, IIM)

D1 |1. Maiicenst JI. 1., Epmonunkuit A. A. Markesuu U. 0. MaTtematuka B mpuMepax u http://biblioclub.ru/
3a/1auax [3JeKTPOHHBII pecypc]:/ yaeOHoe ocobue, yacth 1/- MuHck: Boimiiinast
mxoina, 2014 r. — 360 c.

22 |2. Hamasa A.A. Marematrka [DIeKTpOHHBIH pecypc]: yueb. - M: Undpa - M., 2017. www.biblio-online.ru

6.3. Ilepeuens nHGOPMANMOHHBIX TEXHOJOTH, HCMOJIb3yeMbIX PH OCYILECTBJIEHHH 00Pa30BaTeIbHOr0 MpoLecca no
aucumiauie (MK, IIM), Bkiawo4asi nepeyeHb NPOrpaMMHOro odecnedyeHusi 1 HHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM
(mp¥ HE0OXOAMMOCTH)

6.3.1 IlepevyeHb NPOrpaMMHOr0 00ecedeHUst

Opera, cB0001HO pacnpocTpansemoe [10

Abbyy Fine Reader 10 ce, nui. 116421

AnTuBupyc Kaspersky Endpoint Security mist Ouzneca — Pacimpennsiii Russian Edition - AHTHBHpYCHas 3a1iuTa, KOHTPaKT 469
JABIVIIC




6.3.2 IlepeueHb MHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

1.Ilpodeccuonanpuas 6a3za TaHHBIX, HHPOPMAIIMOHHO-CIIpaBodHas cucteMa Koncynsrantllroc -
http://www.consultant.ru

2.IlpodeccnonarnpHas 6a3a JaHHBIX, HHPOPMAIIMOHHO-CIIpaBoYHas cucteMa ["apanr - http://www.garant.ru

3.DnekTpoHHO-6MbIHOTEeYHas crcTeMa Znanium.com http://znanium.com/

4. Yuusepcurerckas 6ubmoreka ONLINE  http://biblioclub.ru/

5. DnekrponHo-oubanoTeuHas cucrema «Jlaupy  https://e.lanbook.com

6. YMILI XKAT http:umczdt.ru

7. OMUCAHUE MATEPHAJILHO-TEXHUYECKOI1 BA3bI, HEOBXOJIUMOM /151 OCYIIECTBJIEHUS
OBPA30BATEJIbHOI'O MMPOLIECCA MO AMCLHUILIMHE (MK, IIM)

Aynuropust Haznauenue OcHamienne
AMIDKT KabuneT mnpuKIaIHON MaTeMaTHKH Komrmnekt yaeOHOIT MeOemnu: CTONBI, CTYIbsI, JOCKa, IIKaQbI.
(CI10) MynsTHMETUHHBIA TPOEKTOpP, NEPEHOCHOH HOYTOYK, SKpaH. Y4ueOHbIe
Aynutopus Ne 1oco0us 1Mo TeMaMm: (pyHKIIMH U Tpad Ky, IPON3BOIHAS U €€
312 (1) NIpUMEHEHHUE, CTEPEOMETPHUS, MHOIOT'PAHHUKH, TEJIa BPaIlleHUs..
IIpesenranmu. Buneodnnbmer.

8. METOAUYECKHUE YKA3AHUSA 1JI51 OBYYAIOIIUXCS ITO OCBOEHUIO JTUCHUIIVIMHBI (MK, ITM)

Ha BBOAHOM 3aHSATHM NpenoAaBaTellb MPEIOCTaBISIET CTYASHTaM CITUCOK PEKOMEHAYEMOI JIUTEPaTyphl, a TAK)KE CChIJIKU Ha
HWHTEPHET-PECYPCHI C XapaKTEPUCTUKON pa3MEICHHBIX MaTEpPHaJIOB.

JJ1s ycrienrHoro 0CBOSHU s AUCIMILIMHBI CTYACHT JOJDKEH YCIIECIIHO U B CPOK BBITIOJIHUTH MPEYCMOTPEHHBIE 3a/IaHUsl, YTO BO3MOXKHO
IIPH PETYJISPHOM MOCEIICHUH Y4eOHBIX 3aHATHH, a TAKXKE MPU CUCTEMATHYECKON CaMOITOIIOTOBKE.

Meronuydeckue yKa3aHusi 0 BBIIIOJHEHUIO BHEAYIUTOPHOW CaMOCTOSTEIbHONW pabOThI CTYACHTOB:

1. TosicHuTeNnbHAs 3amnucKa

CamocTrosiTenbHast paboTa 1Mo MaTeMaTuKe — 3TO MeAarorHYeckKy YIpaBJIIeMbIH MPOIECC CaMOCTOSATENILHON JIESTEIIbHOCTH CTY/ICHTOB,
00eCreYrBarOIIUi peaTn3aluio elel 1 3a1a4 10 OBJIAJICHUIO HEOOXOMMBIM 00bEMOM 3HAHHUH, YMEHUI U HABBIKOB, OIBITA
TBOPYECKOH pabOTHI M Pa3BUTHIO MPOQECCHOHATEHBIX HHTEIIEKTYaIbHO-BOJIEBBIX, HDABCTBEHHBIX KA4eCTB OYyIyIIEro CIIeHaUCTA.
OCHOBHBIE BU/IbI BHEAYIMTOPHOM CAMOCTOSATENILHON PabOThI CTYICHTOB MPH U3YyYEHUH AUCIUILIHMHBI «MaTeMaTuka: anredpa 1 Havana
MaTEeMaTHYECKOro aHAJIN3a, [EOMETPUSI»:

* 3ydyenue nurepaTypbl TEOPETUUECKOr0 Kypca WK BHIIONHEHNE HHAUBUAYAJIBHOTO IPOEKTa

* CaMOCTOSTETIbHOE PEILICHUE 3a7a4

CamocrosiTenbHast paboTa CTYZEHTOB MPOBOIMUTCS C LEIbIO:

L] cucTeMaTu3alyy 1 3aKperieHus IOoMydeHHbIX 3HAHUH U IPAaKTUYEeCKUX YMEHUH U HaBBIKOB CTYIEHTOB;

L] yrmy0seHust ¥ pacliupeHus: TEOPETHYECKUX U IPAKTUIECKUX 3HAHUIM;

[ hhopMupoBaHUs YMEHHH HCIONB30BATh CIIEHANIbHYIO, CIPAaBOYHYIO JIUTEpaTypy, MIHTEpHET;

L] pa3BUTHS MO3HABATENIBHBIX CIIOCOOHOCTEN M aKTUBHOCTH CTYIEHTOB, TBOPUECKON MHUIIMATHBLI, CAMOCTOSITEIILHOCTH,
OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;

[ hopMupoBaHHS CAMOCTOATEILHOCTH MBIIIIJIEHHSI, CHOCOOHOCTEH K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO 1 CAMOP €aT3aLIUH;
L] pa3BUTHA UCCIIEAOBATENHCKUX 3HAHUM.

OO0beM BpeMeHH, OTBEACHHBINH Ha BHEAYAUTOPHYIO CAMOCTOSATETBHYIO Pa00Ty, HAXOIUT CBOE OTPAKEHHE:

[] B paboyeM y4eOHOM ILIaHE — B 1I€JIOM I10 IIUKJIAM OCHOBHOM MPOQ)ecCHOHANILHON 00pa30BaTeIbHOM MPOrPaMMBI, OTAEIBHO 110
Ka)JIOMY U3 y4€OHBIX LIUKJIOB, 10 KXKIOH AMCUUILIMHE, MEXTUCUUIUIMHAPHOMY KypCY U IPOGEeCCHOHATBHOMY MOYIIO;

[ B pabounx nporpaMmax y4eOHbIX TUCHHUIUIMH U TPOdECCHOHATBHBIX MOAYIEH C OPHEHTUPOBOUHBIM  PACHPEeIeHHEM 10
paszenam v TemMam.

KoHTponb pe3ynbsTaToB caMOCTOATEIBHON pabOThl  00YYaIOMINXCS MOKET OCYLIECTBIATHCS B IIpeenax BpeMEHH, OTBEIEHHOTO Ha
o0s13aTenbHbIe yUeOHbIE 3aHATHS U CAMOCTOSTEIBHYIO PabOTy 10 AUCHUIIMHE MaTEMaTHKa W MOXKET IPOXOJUThH B MUCEMEHHOM,
YCTHOM WJIM CMEIIaHHOW OopMe ¢ IPEAOCTABICHUEM M31ENUS WIIM TIPOLYKTa TBOPUECKON 1ESATENbHOCTH.

Meroanueckue yka3zaHus

5.1. CocraBieHue KOHCIIEKTa

KoncmekT — 3T0 KpaTkasi MMCbMEeHHas 3aIIMCh COJEPKaHUs CTaThH, KHUTH, JEKIUH, IPeJHa3HAYCHHBIE IS TOCIIEAYIOLIETO
BOCCTAHOBJICHHSI HHOPMAIIUH € PA3JIMIHON CTENECHBIO MOTHOTEHL.

1. Onpenenure 1eNIb COCTABICHUS KOHCIEKTA.

2. 3anucaTh Ha3BaHUE KOHCIICKTHPYEMOT0 POM3BEICHHS (MIIH €T0 YaCTH) U €T'0 BEIXOTHBIE IaHHBIE, T.€. ClIeNIaTh ONOIHOrpaduueckoe
OITMCaHHe TOKYMEHTA.

3. OcMBICTHTH OCHOBHOE COAEPKaHUE TEKCTA, IBAXKBI IPOYHUTAB €ro.

4. Unras n3ydaeMblid MaTepral B MEPBBINA pa3, MOAPA3IEISIUTE €T0 Ha OCHOBHBIE CMBICIIOBBIE YaCTH, BBIICISIATE TTIaBHBIE MBICIH,
BBEIBOJIBL.

5. A7t cocTaBieHUs] KOHCIIEKTa COCTaBbTE IUIaH TEKCTa — OCHOBY KOHCIIEKTa, CHOPMYIHPYHTE €ro MMyHKTHI  ONPEeUTe, YTO UMEHHO
CJIeTyeT BKIIOUUTD B KOHCIIEKT JUTSl PACKPBITHS KaXKI0T0 U3 HUX.

6. Hanboree cymecTBeHHbIE TIOJI0KEHHS N3yIaeMOro MaTepraa (Te3HChI) MOCIeA0BAaTENBHO M KPATKO U3JIOKHUTE CBOUMH CIIOBAMH
WIN TIPUBOJIMTE B BUJIE IIUTAT, BKIIOYAsT KOHKPETHBIE (DaKThI U TPUMEPEI.

7. CocraBiisisi KOHCIIEKT, MOXXHO OT/EIBHBIE CIIOBA U IEJIbIe PEUTOKEHHUSI T CATh COKPAIIEHHO, BBINACHIBATH TOJIBKO KIIFOUEBBIE
CJIOBA, MPUMEHSTD YCIOBHBIE 0003HAUCHUSL.




8. Uto0b! (hopMa KOHCIIEKTa KaK MOXKHO OoJiee HarIsSIHO OTpakalia ero couep kaHue, pacnonaraire ad3amsl "cryneHpkaMu" 0JI00HO
ITyHKTaM H TOJITYHKTaM IUIaHa, IPUMEHSITE pa3HOOOpa3HbIe CIIOCOOBI TIOTYEPKUBAHMS, HCIIONB3YHTE KapaHIAlId U PYIKH Pa3HOTO
BeTa.

9. Ucnons3yiite pedepaTHBHEIH crocod H3ioxkeHus (Hanpumep: "ABTOp cuntaer...", "packpsIBaer...").

10. CoOcTBeHHBIE KOMMEHTAPHH, BOTIPOCHI, Pa3lyMbs pacroiaraite Ha HOJsX.

OdopmieHre KOHCIIEKTa:

1. KoHCrieKTHpYsl, OCTaBUTh MECTO (IIMPOKHUE TIOJIS) JJIs IOTIOTHEHHUH, 3aMETOK, 3aITiCH HE3HAKOMBIX TEPMUHOB M IMEH, TPEOYIOIINX
Pa3bACHEHMI.

2. IIprMeHATh ONPECIICHHYIO CHCTEMY TOTYePKUBAHHs, COKPAILCHUI, YCIOBHBIX 0003HAYCHHH.

3. CobmroaTh npaBuiia IMTUPOBAHUS - [IUTATY 3aKTI0YaTh B KABBIYKH, IABATh CCHUIKY HA HCTOYHHK C YKa3aHUEM CTPaHHIIBI.
Kpurtepuu oreHku:

[J OneHKa «OTJIMYHO» - JIaHBI ITOJTHBIE OTBETHI Ha BOIPOCHI, 3apHCOBAH MUKPOCKOIT M €T'0 COCTaBIIIOMINE.

[] OneHKa «XOpOoIIo» - JaHBI OTBETHI Ha BOIPOCHI ¢ HEOOIBIIMMH HEOYETAMH, 3aPHCOBAH MHKPOCKOII U €r0 COCTABIISIOIIE.

[ O1eHKa «yIOBJIETBOPUTEIBHOY» - MUKPOCKOIT 3apPHCOBaH M €r0 COCTABIISIONINE, OTBETHI HA BONPOCH! HE JIAHBI UM HEBEPHBI.

[} OneHKa «HEyIOBICTBOPUTEIILHOY» - Pa0OTa HE BBINOITHEHA.

5.2. Hanucanuto pedepara

CnoBo «pedepar» B epeBOAE C IATHHCKOTO 03HAYACT «IOKJIAIBIBATE, COOOIIATh, H3IaraThy.

1. TlonOepuTe uTepaTypy MO TeMe pedepara. BHIMATENBHO MPOYUTAITE U TIPOAHATH3UPYHTE BEIOPAHHBIC HCTOYHUKHU: BBIUIICHHUTE
Haunbolee BAKHYIO TIPOOIEMATHKY IO H30paHHON TeMe, CYIITHOCTh TOUEK 3PSHUSI aBTOPOB U U U3JTaraeMbIX HMH MOIX0/I0B. Beimuinute
OCHOBHBIC TTOJIOKEHHUS, KOTOPBIE MOI'YT COCTaBUTH COACPKAHKE BaIero pedepara.

2. CpaBHuTe UH(OPMAIHIO H3YUCHHBIX HCTOUHUKOB, ONIPEIIENTUTE 00IIee U Pa3iiyus, BEIOepUTe 6a30BbIi HCTOUYHUK, TJIe TEMA, Ha Balll
B3IJIA], M3JIOKeHa HanboIree IMoJTHO.

3. CocraBbTe miaH pedepara. OH T0DKEH BKIIOYATh B Ce0S CIIEIYIOLINE Pa3 IeIbl:

a) Beenenue (npezcrasieHue TeMbl pedepara):

- 1Ienb ¥ 3a1a4n pedepara;

- aKTYaJIbHOCTh PacCMaTPHUBAEMON MPOOIIEMBI;

0) OcHOBHAas 4acTh (AHATUTHYECKOE M3JIOKEHHE PACCMATPUBAEMOH MPOOJIEMBI):

- (opmynupoBKa BONPOCOB TeMBI (Kak MpaBuiio, He bosee 3-X);

- INCEMEHHOE M3JIOKECHHE COICPIKaHUS PACCMATPHBACMBIX BOIIPOCOB;

B) 3axioueHue (BHIBOIbI, KOTOPBIC TOTKHBI OBITh CCTaHbl ABTOPOM IO MCCIIECIOBAHHBIM TEKCTOBBIM HCTOYHHUKAM, H MHEHHE aBTOPA
10 PACCMOTPEHHBIM BOIpPOCcaM pedepara);

r) bubnmorpadus (crnucok JmTepaTyphbl, UCIIOIB30BAHHOW TPH HAITUCAHUK PaOOThI, C YKa3aHUEM UCXOIHBIX JAHHBIX).

IV. CtpykTypa u o0bem pedepara.

CrpykTypa pedepaTa: TUTYIBHBIH JIUCT, IJIaH, BBEACHUE, OCHOBHASI YaCTh, BEIBOJBI, CIIMCOK HCIIONB30BAHHOM JIUTEPaTyphI.

O6bem pedepara 10 — 15 MaIIMHONKMCHBIX, WM HAOpAaHHBIX Ha KOMITbIOTepe cTpanull (1pudt Nel4, uepes 1,5 unreppana).

V. Odopmnenue pedepara.

1. Pedepat nomkeH uMeTh:

a) TUTYIBHBIN JTUCT, KOTOPBIH OOPMIISIETCS TI0 MPENICTABICHHOMY HIKE 00pasiLy.

0) [Inan pedepara (¢ ykazaHueM CTpaHHUI pa3/ICIIOB).

B) BBenenue.

r) TexcToBOE M3JI0KEHHE TIIaBHOM YaCTH, B COOTBETCTBHY C BOIIPOCAMU IIaHa pedepara.

1) 3akmodeHue (B KoHIe pedepara, Ha 1 —2 cTpaHHMIIbI).

¢) MnnroctpatuBHbIN MaTepral (Tabiauiibl, TpaduKK, PUCYHKH (JTydIlle AaBaTh 10 TEKCTY pedepata). [Ipunoxenus (B BUIE CXEM)
MIPUBOJISATCS B KOHIIE pedepaTa.

) CIHCOK MCIIOIb30BAHHOM JIMTEPATYPHI AACTCS HA OT/ENIbHBIX CTPAHUIIAX (CTPAHHUIIE) TIOCIIC TEKCTOBOTO M3JIOKEHHS MaTepHasa.
2. Hymepanust ctpanun pedepata T0/KHA ObITh CKBO3HOM (TUTYJIBHBIN JIMCT HE HYMEPYETCs, HyMepalusi CTPAHUI] HAYMHACTCS CO
BTOPOH CTPaHUIIBI — CTP. 2).

3. TekcTOBOE pacroioKeHne MaTepraa J0JKHO ObITh Ha CTAHAAPTHBIX JIUCTaX (TIOJIE ClieBa — 3 M, BEpXHee U HIDKHEE NoJie He MeHee
2-X cMm).

Ipu mpoBepke pedepara mpenogaBaTeieM OLESHUBAIOTCS:

1. 3HaHus ¥ YMECHHUS Ha YPOBHE TpeOOBaHMIA CTaAHApTa KOHKPETHOM JUCIUILTHHBIL: 3HAHHUE (PAKTHYECKOro MaTepuaia, yCBOCHHE
OOIIMX NPECTABICHU, TOHATHIA, HICH.

2. XapaKkTepuCTHKa peaan3alliy IeJU 1 33/1a4 MCCcleJoBaHNs (HOBU3HA M aKTYaJbHOCTh IIOCTABIEHHBIX B pedeparte mpodiem,
MIPaBUIIBHOCTH (DOPMYITHPOBAHMS LIEITH, ONPEIENICHNS 3a/1ad UCCIISIOBAaHMS, MPABIIBHOCTh BEIOOpA METOIOB PEIICHHUS 3a1a4 1
peayM3aliy eI, COOTBETCTBHE BHIBOIOB PEIIaeMbIM 331a4aM, IIOCTaBICHHOH LEH, YOeAUTETbHOCTD BBIBOJIOB).

3. CrenieHb 000CHOBaHHOCTH apTyMEHTOB M 00001eHH I (TTOJTHOTA, NTyOHHA, BCECTOPOHHOCTh PACKPBITHS TEMBI, JIOTHYHOCTh U
MIOCIIEI0BATEIBHOCTD U3IIOKEHHUS MaTeprala, KOpPEeKTHOCTh apTyMEHTALMH M CHCTEMBI I0Ka3aTeNbCTB, XapaKkTep U JOCTOBEPHOCTD
MIPUMEPOB, HIUTIOCTPATHBHOTO MaTepHalla, IIMPOTa KPYro3opa aBTopa, HAIMIUe 3HAHUI HHTETPHPOBAHHOTO XapaKkTepa, CIOCOOHOCTh
K 0000I1IEeHHIO).

4. KauecTBO M IIEHHOCTH MTOJTYYEHHBIX PE3YJAbTAaTOB (CTENEHb 3aBEPIICHHOCTH pehepaTUBHOIO HCCIEI0BaHHs, CIIOPHOCTD WIIH
OJHO3HAYHOCTH BBIBOJIOB).

5. Mcnonp3oBaHue IUTEPaTYPHbIX HCTOUHHKOB.

6. KynpTypa nMCbMEHHOI 0 U3JI0KEHUsI MaTepuaa.

7. OdopmneHne paboTE! B COOTBETCTBHH C TPEOOBAHHUAMH.




Kputepun oneHku:

[ OneHKa «OTIMYHO» - pedhepaT oopMIIEH, COTTIaCHO MPIIIOKEHHUIO, CIIeNIaHa IEKTPOHHAs IIPpe3eHTanus K pedepary; CTyaeHT
3amumIaer pedepar, pacckasblBasi €0 M OTBedas HA BOIPOCHI, 331aBa€MbIE B XO/I€ 3aIUTHL.

[ OneHka «xopomo» - pedepaT oopMIICH, COTITACHO IPHIIOKEHHNIO, ClIeTIaHa dIIEKTPOHHAS TIPE3EHTAIMS K pedepaTy; CTyJeHT
3amumaer pedepar, YuTasi TEKCT M HE OTBEYAeT Ha BCE BOIPOCHI, 331aBaeMbIe B XO/I€ 3aII[UTHI.

[J OneHKa «yJOBIETBOPUTEIIBHOY - pedepaT oOpMIIEH HE COBCEM BEPHO, JEKTPOHHAS MPE3CHTAINS OTCYTCTBYET, CTYICHT YHTACT
pedepar 1 He OTBEYAET Ha MPEJUIOKESHHBIE BOIPOCHL.

[] OneHKa «HEyIOBIETBOPUTEIBLHOY» - Pab0Ta HE BBINOITHEHA.

5.3 CocTaBieHue 3JIEKTPOHHBIX NIPe3eHTalUi

INepen co3nanueM Npe3eHTalK Ha KOMIIBIOTEPE BaXKHO OIPE/ICITHTh:

* Ha3HAUYCHHE [IPE3CHTAINH, €€ TEMY — CIIE/TyeT CaMOMY IIOHATH TO, O YeM BBl COOMPAETECh PACCKA3BIBATH;

* IPUMEPHOE KOJIMYECTBO CIAMJIOB - CIIAifIoB HE TOIDKHO OBITH MHOTO, HHA4Y€ OHU OYIYT CIHIIKOM OBICTPO MEHSATHCSL.

* KaK IpeJICTaBUTh HH(OpPMAIHIO HanboIee yaauHbIM 00pa3oM

* coflepKaHue claiiioB

* rpaduyeckoe oopmileHHe KaxJI0ro ciaiina

TpeboBanus Kk 0hOpMIICHHIO MPE3EHTAIMI

1. TpeOoBaHMS K cOepKaHUIO HHOOPMALIIH

* 3aroJI0BKHM JJOJKHBI IPUBJICKATh BHUMAHUE ayJUTOPUH

+ CJI0Ba ¥ IIPEIOKEHHS — KOPOTKHE

* BpemenHast popma ri1arosoB - OAMHAKOBAS

* MUHHMYM IIPE/UTOroB, HapEU i, IPHIaraTeIbHbIX

2. TpeboBaHus K PacoNOKeHHI0 HHHOPMALHU.

* ['opusoHTaNIBHOE pacronokeHre HHHOpMaLuu

» Haubonee BaxxHast ”HQOpMAIHs B LICHTPE SKpaHa

+ KoMMeHTapHH K KapTHHKE PacroiaraTb BHU3Y

3. TpeboBanus x mpudTam.

* Pazmep 3aronoBka He MeHee 24 IMYHKTOB, OCTAJILHOM MH(OpMaLuy He MeHee 18 IMyHKTOB

* He Gornee ABYX - TpeX THIOB MIPH(TOB B OJJHON MPE3CHTALINH

* JIns BBLACTICHHS HHGOPMALUK HCIIOIB30BaTh HAUEPTAHUE: TTOMYKHPHBIH MIPUQT, KYPCUB WITH HOYCPKUBAHUC

Heo6x0anMo HCToNb30BaTh Tak Ha3biBaeMble pyOiieHble mpudThl (Hanmpumep, pasnudnbie Bapuadtsl Arial win Tahoma), npuyem
pa3mep wpu@Ta T0IKEH OBITh JOBOJILHO KPYHHBIH. [IpeAnoYTHTENEHO He OIb30BaThCsl KYpCUBOM WM IIPUPTAMU € 3aC€UKaMU, TaK
KaK IIpH 3TOM MHOTJa BOCHPHUITHE TEKCTa yXyAlIaeTcs. B HEKOTOpBIX ciydasx Jydiie mucaTb OOIbIINME (3arIaBHBIMK) OyKBaMU
(Toraa MOXHO MCIOJIB30BaTh MEHBILUI pazmep mpudra). IHOrAa XOpOoIIo CMOTPUTCS KUPHBII IPUPT.

Kpurepuu ouenku:

[} OneHka «OTIMYHO» - pe3eHTauus opopmMileHa, COrTIacCHO MPUIOKEHUIO; CTYIEHT PaccKa3blBaeT W OTBeYasi Ha BOIIPOCHI,
3aJaBaeMble B XOJI€ BBICTYIUICHUSI.

L] OneHka «x0opomo» - npe3eHTarys ohopMiIeHa, COrJIaCHO MIPUIOKEHHIO; CTYJEHT YMTaeT TEKCT ¥ He OTBEUYaeT Ha BCe BOMPOCHI,
3aJaBaeMble B XOJI€ BBICTYIUICHUSI.

[] OneHKa «yIOBIETBOPUTENBLHO» - Mpe3eHTanus ohopMiIeHa HE COBCEM BEpHO, CTYIEHT YUTACT TEKCT JOK/IAAa 1 He OTBeYaeT Ha
MIPE/IOKEHHBIE BOTIPOCHI.

[] OueHKa «HEYJOBJICTBOPUTEILHOY - paboTa HE BBIIIOJIHEHA.

5.4. Meroanieckue peKOMEHJalluK 110 COCTaBICHUIO KPOCCBOPA

KpoccBopa-3To urpa, cocrosiinasi B pa3raJibIBaHUH CJIOB 110 ONPEIETCHHSM.

1. B obmem ciydae onpeneneHue JOMHKHO COCTOSATh U3 OHOTO MPEAI0KEHHUS.

2. OnpeneneHus A0KHBI ObITh IO BO BO3MOXKHOCTH KpaTkuMu. CrienyeT n3berath nepeyrciaeHui, He 310yoTpeOIsTh MPHUYACTHBIMU
1 JleenpUYacTHBIMU 000pOTaMH, He IEperpykaTh TEKCT MpHiIarateabHepIMU. OnpeneneHne KpocCBOpAa - CBOEr0 PO/ia KOMIIPOMHUCC
MEXAY KPaTKOCTBIO M COAEPKATEIBLHOCTBIO.

3. 3ampermiaercs HCTIONB30BAHUE B OJJHOW CETKE ABYX M O0Jiee OJMHAKOBBIX CIIOB, Ja)Ke C Pa3IMYHBIMH ONpeaeTCHUSIMH.

4. B Bompocax cienyer u30eraTh SHIMKIONCANIECKUX ONpeieeHuit. B enomM pabora gomkHa ObITh aBTOPCKO#, a HE eperneyaTkon
cTaTel U3 cIoBapsl.

5. HexenaTenpbHO HaYMHATH (POPMYIIMPOBKY BOMpOCca ¢ HUPPHI, TI1arona, AeenpruyacTus.

6. 3anperiaercs UCTIOIB30BaHNE OJHOKOPEHHBIX CIIOB B BOIPOCAX M OTBETAX.

7. B paboTe nomKHa ObITH H3IOMUHKA, TO €CTh HEUTO, OTJIMYAIOIIEE €€ OT MIJUIMOHOB IPYTHX.

8.3ampemaercs moMeriarh caoBa 0e3 nepecedeHuit (BCTpevaeTcs U TaKoe).

He ucnonp3yroTest coBa, MHIIYIIAECS Yepe3 TUPE U HMEIOIIIe YMEHBIIUTEFHO-TIACKaTebHYIO OKPACKY.

Kpurepun onenku:

[1 OLeHKa «OTIUYHO» - KPOCCBOP 0e3 OIMOOoK.

[ OmeHKa «X0poIIo» - KPOCCBOP COCTABJIEH, HO C HEOOIBIINMH HEAOUSTAMH.

] OLeHka «yZ0OBIETBOPUTEIIBHO» - KPOCCBOP/] COCTABJIEH HE KOPPEKTHO, 60% BOMPOCOB UMEIOT HEJIOYETHI.

[] OneHka «HEeyIOBIETBOPUTEIHHOY» - KPOCCBOP HE cocTaBiieH, oonee 60% BOMPOCOB UMEIOT HETOUYETHL.

5.5.CamocrosTensHast paboTa CTYICHTOB MPH PEIICHUHN 3a4ad.

BakHe#mmM BUAOM y4eOHOH NESTENHOCTH JUISl YCBOSHHS MaTEMaTHYECKON TEOPUH, Pa3BUTHS TBOPUECKOTO MBIIIUICHHS H
CaMOCTOSITEIFHOCTY MBILIICHUS SIBIISIETCS PeIlIeHHe MaTeMaTHIECKUX 3a1ad.

e 3T0if pabOTHI COCTOUT B TOM, YTOOBI IOMOYB YUAIIUMCS OIPEETUTH MPOOEITBl B 3HAHMAX M CUCTEMaTH3UPOBATh HX.




OTambl BHIIOTHEHNS 3a1aHUS:

1. BHuMatensHO pounTaiite 3ajaHue.

2. BcrioMHuTE, KaKKe IPABUIA HYKHBI JUIS BHITIOIHEHUS 3a/1aHUS.

3. Onpexnenute IpHEMbl, KOTOPEIE CIEAyeT UCIOIB30BATh IS UX BRITIOTHEHHUS (CM. 3aIIUCH B TETPAIN WIH YICOHHUK).
4. Ecnu HyXHO, BBIIIOTHUTE 3aJJaHUE HAa YEPHOBUKE.

5. IIpoBepbTe IPaBUIILHOCTD BBINOIHEHUS 3a1aHHUA.

6. 3anumuTe BBHIIONHEHHOE 3a7aHue B TeTpaab 11 CP, cobimronast npaBuia BeNCHUS TETPay.

Kpurepun oneHku:

[J OneHKa «OTJIMYHOY» - 3aJ]a4M PEIICHEI 0e3 OMIHOOK.

[J OneHka «X0poLIo» - 3a/lau peLIeHb! Bee, HO ¢ HEOOIbIINMHU HE0UETaMU.

[} OneHKa «yJOBJICTBOPUTEIIBHOY - 331a9H pereHs! He Bee (50%) npaBmIbHO, THOO0 BCE HO C OOJIBIINMHI HEJJOUYSTAMH.
[J OueHKa «HEYOBIETBOPUTEIBHOY - pabOoTa HE BBIIIOJIIHEHA, TU00 3aJaul PELIEHbl HEBEPHO.




IIpunoxenue

Ouenovynbie MaTepHabl IPU (POPMHUPOBAHNM Padoyeill MPOrpaMMbl

1. Onucanue nokasareJieil, KpUTepHeB U MIKAJ OLleHNBAHUS KOMIIETEHIMH.
[Tokazarenu u kputepun orieHuBanus komnereHuuit OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7, OK

TUCHUIIIMHBI MaTeMaTHKa

8, OK 9, IIK 1.3, TIK 2.1, TIK 3.1

OOBEKT OLIEHKH

YpoBHH c(HhOPMHPOBAHHOCTH
KOMITETCHIIM I

Kpurepuit ouenuBanus
pe3ynbTaTOB OOyUCHUS

OO6yuatromuiics

Huskuii ypoBeHb
[Toporossiil ypoBeHb
[ToBBIIIEHHBIN YPOBEHB
BrIcokuil ypoBeHBb

YpoBeHB Pe3yNbTAaTOB

00yueHus

HE€ HUZKE IIOPOTroBOro

[IxaJib1 oOTIeHUBAaHUSI PE3YJIHTATOB NIpU criade MU GepeHIIpPOBaHHOTO 3a4eTa.

JIOCTUTHYTBIN
YpOBEHb
pe3ynbrarta
00y4eHUs

XapakTepucTruka ypoBHs c(POPMUPOBAHHOCTH
KOMIIETCHITHH

Ixana
OLICHUBAHUS

Huskuit
YPOBEHb

OO6yuatromuiics:

-0OHApYKUJT TPOOENTBI B 3HAHUSIX OCHOBHOTO
y4eOHO-IIPOrpaMMHOT0 MaTepuaa;

-JIONTYCTHJI IPUHIUIINANIbHBIE OIIMOKU B BBHIIOJHEHUH
3a/IaHHM, IPEYCMOTPEHHBIX ITPOTPaMMOii;

-HEe MOXET MPOJIOJLKUTh 00yUeHHE WITH MPUCTYIUTH K
podeccuoHaIbHOM 1eATENBHOCTH 110 OKOHYaHUH
MporpaMMbl  0€3 TOMOJHUTENbHBIX 3aHATUH 110
COOTBETCTBYIONIEH AMCIUIIIINHE.

HeynosnerBopurens
HO

[ToporoBsrit
YpOBEHb

OO0yuaromuiicst:

-0OHapYKUJT 3HAHUE OCHOBHOTO y4€OHO-TIPOrPaMMHOTO
MaTepuaia B 00bEMe, He0OXO0JUMOM IS JallbHeHIIeH
ydeOHOM 1 mpeacTosiel npodeccuoHambHOM
NeSITeNIbHOCTH;

-CIPaBIISIETCS C BBIIIOJHEHUEM 33/IaHUH,
PeyCMOTPEHHBIX TPOrPaMMOIii;

-3HAKOM C OCHOBHOM JINTEPATypOi, pEKOMEHIOBAHHOM
paboueii MporpaMMoi TUCIUTUIUHEI;

-JIONCTUJI HETOYHOCTH B OTBETE HA BOMPOCHI U IIPU
BBINIOJTHEHUH 33/IaHUi IO  y4eOHO-IIPOTrPaMMHOMY
MaTepuaiy, Ho 0061aaeT HeoOXOJUMBIMU 3HAHUAMU IS
UX YCTPaHEHHUs 1O] PyKOBOJICTBOM IPEMOIaBaATES.

Y,Z[O BJICTBOPUTEIIBEHO

IloBBIIIEHHEBIN
YPOBEHb

OO0yyaromuiics:

- 00HapYXXUJI MOJIHOE 3HaHUE Y4eOHO-TIPOTPAMMHOI0
MarepHaa;

-YCIEUIHO BBIMOJIHUII 33JJaHUs, IPETYCMOTPEHHbIE
IIPOrpaMMOoii;

-YCBOMJI OCHOBHYIO JIUTEPATYPy, PEKOMEHI0BaHHYIO
paboueil mporpaMMOi IUCIUIITHBI;

-TI0Ka3aJl CUCTEeMAaTHYECKUI XapaKkTep 3HaHUH
y4eOHO-TIPOrpaMMHOI0 MaTepuasa;

-CIIOCOOEH K CaMOCTOSITEIbHOMY TOIOJHEHHUIO 3HAHUH 1O
y4eOHO-TIPOrpaMMHOMY MaTepHaiy U OOHOBJICHHIO B XO/1€
nanbHele yueOHol paboThl U podeccnoHaTbHON
JeSITEIbHOCTH.

Xopo1o

Bricokmuit
YPOBEHb

OOyyaromuiics:
-00HAPYKUIT BCECTOPOHHUE, CHCTEMAaTUIECKHE U TITyOOKHe

OTJIINYHO




3HaHUS Y4eOHO-TIPOrPaMMHOTO MaTepHaa;

-yMeeT CBOOOIHO BBITIOJIHATH 33/1aHUs, IPETyCMOTPEHHBIE
IIPOTPaMMON;

-03HAaKOMMJICA C JOTIOJHUTEIBHOU JIMTEPATypOH;

-YCBOWJI B3aUMOCBSI3b OCHOBHBIX MIOHATUIN TUCLUILINH U UX
3Ha4YeHHUE ISl MPUOOpeTeHNs podeccu;

-TIPOSIBIJI TBOPUECKHUE CITIOCOOHOCTH B IOHUMaHUHU
y4eOHO-IIPOrpaMMHOI0 MaTepuaa.

Ormrcanue nIKaja ONeHUBAHUS
KomMrtereHIim 00y9aronierocsi O1eHuBaeTCs CISAYIOMUM 00pa3oMm:

[Lnanupyem CopeprxkaHue mKaJlbl OLICHUBAHUS
Bl JOCTUTHYTOTO YPOBHSI pe3yibTaTa 00y4eHus
OBCEHb HeynosnerBoputr | YI0BJIETBOPUTEILH
pezganaTo g €IIbHO ’ i op Xoporio Ormirino
OCBO:HM He 3auteno 3auTeHo 3auTeHo 3auTeHo
Hecnocobnocth OOGyuaromuiics OOyuarommuiics OO6yuaromuiics
oOyuaromierocs CrocoOeH JEMOHCTPUPYET JIEMOHCTPUPYET
CaMOCTOSITEJIBHO | CAMOCTOSITEIbHO CHOCOOHOCTH K CHOCOOHOCTH K
MPOJEMOHCTPHPO | MPOJIEMOHCTPUPOB | CAMOCTOSITEILHOMY | CAMOCTOSITEITBHOMY
BaTh HAJTMINE aTh HaJTM4YHE IPUMEHEHHIO IPUMEHEHHIO
3HaHUHU IpU 3HaHUU IpU 3HaHUH NpH 3HaHUN B BEIOODE
pelLIeHnuu pEUIeHUN 3aJJaHNl, | PELICHUU 3aJIaHUH, crocoba perieHus
3aJJaHnH, KOTOpBIE OBLTH AQHAJIOTUYHBIX TEM, HEM3BECTHBIX WIIN
3HaTh KOTOpbIE ObLITN IPEJICTaBICHbI KOTOpBIE HECTaHIapPTHBIX
MIpeICTaBICHbI npernoaBaTesieM MpeJICTaBIIsIT 3alaHuil U IpU
MpernojaBaTesieM | BMecTe ¢ 00pa3lioM | MpemnoiaBareib, U KOHCYJIbTaTUBHOM
BMeEcCTE C UX peIleHUs. IIpH €ro MOJJIEP’KKE B YACTH
o0Opa3om ux KOHCYJIbTaTUBHOM MEXAUCUUTITMHAPH
pelIeHus. MOJJEP)KKE B YACTU | BIX CBS3CH.
COBPEMEHHBIX
npobiem.
OrtcyrcTBUE Y OO0yuaromuiics OOyuaromuiics OO6yuaromuics
oOyuaromierocs JEMOHCTPUPYET MPOJEMOHCTPUPYET | JEMOHCTPUPYET
CaMOCTOSITENIBHOC | CAMOCTOSITENIBHOCT | CAMOCTOSATEIbHOE CaMOCTOSITEIbHOE
TH B IPUMEHEHUU | b B IPUMEHEHUU MPUMEHEHUE YMEHUI | TPUMEHEHHE YMEHUN
YMEHHUH 110 YMEHHH pelIeHnus | pelIeHusl 3aJaHuM, pelieHus
WCIOJIb30BAHUIO | YUEOHBIX 3aJJaHUM B | aHAJIOTUYHBIX TEM, HEU3BECTHBIX WIH
VMeTs METO/IOB MOJIHOM KOTOpBIE HeCTaHaPTHBIX
OCBOCHHUS COOTBETCTBUHU C MPEeICTaBIISII 3aaHuil ¥ IpU
yueOHOM 00pa31om, TaHHBIM | MIPENoIaBaTelb, U KOHCYJIbTaTUBHOM
JUCIUTIIAHBIL. Iperno/iaBaTesieM. pH €ro HOJIIEPIKKE
KOHCYJIbTaTUBHOMN IpernoiaBaTens B
HOJIEP)KKE B YaCTH | 4acTH
COBPEMEHHBIX MEXIUCHUTITHHAPH
poOIeM. BIX CBSI3CH.
HecnocoGHocts | OOyuaromuiics OO6yuarommiics OOyuatomuiics
CaMOCTOSITEJIBHO | IEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
MPOSIBUTH HaBBIK | CAMOCTOSITENILHOCT | CAaMOCTOSATENIBHOE CaMOCTOATEIbHOE
npall/zlljzle)cxnﬁ pewenus b B IPUMEHEHUH MPUMEHEHNE HABbIKa | IPUMEHEHHE HABbIKA
OIIBIT MOCTaBJICHHOM HaBBIKA O pelLIeHHs 3a/JTaHHH, pereHus
3aJauu 10 3aJaHUSM, AQHAJIOTUYHBIX TEM, HEU3BECTHBIX WIN
CTaHJApTHOMY pelieHre KOTOPbIX | KOTOpbIe HECTaHJAPTHBIX
o0pasiy ObLIO MOKA3aHO pEICTaBIISII 3aJlaHui ¥ IPU




MOBTOPHO. mpernoaBaTesieM. | MPernoaaBaTeb, KOHCYJIbTAaTHBHOM
U IIpU €T0 MOJIEPIKKE
KOHCYHBTaTHBHOﬁ npenoaaBarciid B
MOJJICP)KKE B YaCTH | YaCTH
COBPCMCHHBIX MCKIUCHUIIIIMHAPH
npo0Jem. BIX CBSI3EH.

2. Ilepeyenb BONPoCcoB K Au(pPepeHIIUPOBAHHOMY 3a4eTYy.
Hate onpenenenue npousBoanoi. (OK 1)

Kak naiitu npousBonyto ¢pyHKuu no onpenenenuto (OK4)

Uro Takoe muddepenmuponanue? (OK 4)

B uem 3akitouaercs reomerpuueckuii cMpici npousoanoin? (IIK 3.1)

B uewm 3akmtouaercs pusnueckuii cMpica npoussoanon? (I1IK 3.1)

Uemy paBHa npou3BoiHas NocTossHHON BennuuHbl? (OK 3)

Uemy paBHBI IPOU3BOJHBIE: CYMMBI, Tpou3BeaeHus, yactHoro. (I1K 1.3)
Uemy paBHBI IPOU3BOAHbBIE AleMeHTapHbIX QyHKIui. (OK 5)

Hate onpenenenue neppoodpasznoii. (OK 3)
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. aTte onpenenenue HeonpenenenHoro uaTerpaia. (OK 5)

-
[N

. Urto takoe unterpupoanue ¢pynkuuun? (I1K 1.3)

[EY
N

. Pacckazarp npaBuna unrerpupoBanus. (I1IK 3.1)

[EY
w

. [lepeuncnuth OCHOBHBIE CBOWCTBA HeomnpeaenaeHHoro uuterpana. (OK 4)

[EEN
N

. [lepeuncnute Metonpl uuTerpupoBanus. (OK 4)

[EY
(S}

. late onpenenenue onpenenenHoro naTerpaia. (OK 6)

. 3anmucath popmyny Herotona-Jleitonuma. (OK 6)

. ChopmynrpoBaTh OCHOBHBIE CBOICTBA omnpeneraeHHoro naTerpana. (OK 4)

. Hate onpenenenue auddepennuansaoro ypasuenus. (11K 2.1)

. aTte onpenenenue auddepeHIuanpHoro ypaBHeHus neporo nopsaka. (OK 8)
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. aTte onpenenenue auddepeHIInanb»HOT0 ypaBHEeHUs ¢ pazaeistomumucs nepemeHHsiMu. (OKS)
. latb onpenencHue auddepeHImanb»Horo ypaBHeH:s BToporo mopsijaka. (OK 8)

. laTh moHsiTHe MHOKecTBa U ero 3meMenTa. (ITK 3.1)

. Kakne MmHOXecTBa HazpiBatoTcs ynopsgoueHHpIME? (ITK 3.1)

. [lepeunciuth ciocoOw! 3amanust MHOKeCTB. (OK 2)

. [lepeuniciiuth 0CHOBHBIE onepaniuy Haj MHOkecTBamu. (OK 3)

. Hatb onpenenenue otnomenus. (OK 9)

. [lepeuncnute cBoiicTBa oTHOMEHUH. (OK 8)

. atb onpenenenue rpada. (ITK 1.3)
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. OnemenTsl rpagos. (OK 5)

. Bunet rpadoB u oneparun Han Humu (OK4)

. Kakue coObITust Ha3pIBaroTCsl COBMECTHBIMU U HecoBMecTHBIMU? (OK 6)

. Kakue coObITus Ha3pIBaroTCs MpoTHBOIONI0KHBIMU? (OK 5)

. IaTh KJaccuieckoe omnpenenenue BepositHoctu. (OK 2)

. UTo Ha3pIBaeTCs AMCKpETHOMU ciryyaitHoi BennunHoit? (OK 4)

35. Uto Takoe 3aKOH pacnpezeneHus JUcKpeTHO! cinydaiinoil Benuuunsl? (11K 1.3)

W w W w w
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3. TecroBble 3apanns. OueHka no pe3yJbTaTaMm TeCTHPOBAHMS.
IIpumepHBbIe 3a1anus TeCTa

Pa3znen 1 MaremaTuueckuii aHanu3
1. (OK 1) BcraButh nporymieHHoe cI0BO:
(YHKIIMH - COBOKYITHOCTb BCEX JIEHCTBUTENBHBIX 3HAUCHUH aprymenTa X, npu
KOTOPBIX (DYHKITHS OTIpe/ieJieHa U BRIPAXKAETCs NEHCTBUTEIBHBIM YHUCIIOM.
(OtBet: Obnacts onpenenenus, oonacte onpeaeneuusi, OBJIACTh OITPEIEJIEHIA)



2. (OK 1) BeiOpats npaBUIIbHBINH OTBET:
O0JacTb onpenenenusi yHkuuu y = V2x — 4:
A) [2; )
B) (2;0)
B) (0;2]
[) (0:2)

3. (OK 2) BeiOpats nmpaBUIIbHBINA OTBET:
- xP+5x% +1
3navyenue npexena lm ———— pagsno:
x> X +TX+2
A)O
b) 1
B) ©

1
F)E

4. (OK 2) BeibpaTh npaBUIbHBIN OTBET:
3nauenue npemesa Iims(x2 ~7x+4) paBHo:

A) 36
B) -8
B)
No
5. (OK 2) Bribpatb npaBUIbHBIN OTBET:
. sin 9x
3HaueHne npeaesna |le0 5y Papuo:
A)O
b) o
B) 1.5
2
I 3
6. (OK 4) BeiOpatb npaBUIIbHBIN OTBET:
DyHKUUA y = 1_1x2 3aaHa crocooom:
A) TabnmuuHbIM
b) BykBeHHbIM
B) AHauTHYEeCKUM
I') I'padmyeckum

7. (OK 4) BeiOpatb npaBUIIbHBIN OTBET:

Kakas u3 nepe4nciieHHbIX QyHKIMI YeTHAA?
3

A)y=~—-

xZ
By =1z
B) y = 2x3 + 3x
Ny=2x-7

8. (OK 4) BsiOpaTh npaBWIbHBII OTBET:

®yuxuus y = 5x3 + x> — 2 uMeeT NpoU3BOAHYIO:

A) y/ =5x? + x*
B) y/ = 15x% + 5x*
B) y/ = 15x? + 5x* — 2



I y/ =x%+x°

9. (OK 4) YcraHOBUTH COOTBETCTBHE MEXKTY (DYHKIIMEH U €€ IPOU3BOIHOM:

Xn NnX n-1
COSxX —sin X
arcsin X 1
1-x2
arctgx 1
1+ x2

10. (OK 4) YcTaHOBUTH COOTBETCTBHE MEKIY PYHKIIUAMHU U UX TPOU3BOTHBIMU
1.f(x) =6+ cosx
2. f(x) =6x+cosx
3. f(x) =6 —cosx
Yka3aTb COOTBETCTBHE VISl KAKI0T0 HYMEPOBAHHOTI0 JJIEeMEHTA 3a/IaHUS:
A) P(x)=-sinx
b) f(x)=sinx
B)f’(x)=6-sinx
[IpaBunbHbl otBET: 1-A;  2-B;  3-b

11. (OK 8) BriOpath nmpaBMIIbHBII OTBET
IMpouspoauas pynkuuu y = e**1 pmeer un...

A) yIx) = (4x+ 1De*
B) y'(x) — 4_e4x+1

B) y'(x) — 463X+1

[ Y60 = et

12. (OK 8) BeibpaTs npaBuIbHBIN OTBET
Mpouspoauas Gpynkuuu y = x? x e* umeer Buj ...
Ay =2x+ e*
B)y =2xxe*+ x*xe*
B)y =2x*e*— x%xe*
)y =2xx*e*

13. (OK 8) BeibpaTh npaBuIbHBIA OTBET
Bropas npomsBoanas y (x) ¢pynxmun y(x) = x2 — 3x — 1 umeeT BH...

Ay =2
B)y =3
B)y =0
Ny =1

14. (OK 3) BeiOparh npaBuIbHBIN OTBET:
IIpousBoanas pynkuum y = 5x + 3sinx B ToUKe Xo=7 NPUHUMAET 3HAYEeHHe, PABHOE:
A) 5n
b) 0
B) 8
)2

15. (OK 8) BriOpaTh npaBUIIbHBIN OTBET:



Haiitu nudpepenuuan pynxuun y = (4x + 6)°:
A) dy = 5(4x + 6)*dx
B) dy = (4x + 6)*dx
B) dy = 5(6x + 4)%dx
I dy =20(4x + 6)*dx

16. (OK 5) BriOpaTh npaBHIIbHBIN OTBET:

4 3 2
Haiigure Touky Mmakcumyma ¢(ynaxmun Y = X +§X —6x° -3

A) 0
B) 1
B) 2
I 3

17. (IIK 1.3) BeiOpatb npaBuiIbHbIN OTBET:
Onepanusi MHTErPHPOBaHUS ABJAETCH 00PATHOM 0 OTHOLIEHHUIO K ONePaliu:

A) norapupmMupoBaHus

b) nupdepenunpoBanus

B) norenuupoBanust

I') BeIUMCIICHUST TPOU3BOTHOM

18. (OK 8) BriOpaTh npaBMIIbHBIN OTBET:
O6umMm pemeHueM quddepeHnuanbHoro ypasuenuss y'’' — 3y’ 4+ 2y = 0 siBasiercsi:

A y= C e>*+(C, e ™
B)y= C, e *+C, e **
Byy= C e 3+(C, e
I') Het pemenuit

19. (OK 1) BcraButh nmpomyIrieHHOE CIIOBO
— 3TO MHOXECTBO BCEX IEPBOOOPA3HBIX JaHHOH (DYHKIIHH.

(OtBet: HeonpeneneHHslii nuTerpai, Heonpeaenenusiii naterpan, HEOIIPEJEJIEHHbBIN
HNHTEI'PAJI)

20. (OK 8) BriOpatp nmpaBUIIbHBIN OTBET:
Mnrerpan [(5x3 —2x% + 3x — 8)dx pagen:

5,4_2,3,.3,2_
A) X T3x o x 8x +c
B) 2x* —2x3 +3x2 —8x
4 3 2
B)15x% — 4x + 3
N x*—x3+3x—8+¢
21. (OK 8) BriOpath npaBuIIbHBINH OTBET:
2
Ecm [ f (x)dx = x? + C, rorna ¢pynkuus f(x) pasHa...
A) 2x
X3
b) —
B) x
X
)2

22. (OK 4) BeiOpath npaBUIIbHBINA OTBET:



o 1 .
Hcnoab3ys cBoiicTBa ONpe/ieJIeHHOT0 MHTErpajia, HHTerpaj fo (3sinx + x2)dx moxHO

NMPpUBECTU K BUAY...

23. (IIK 1.3) BeiOpats npaBUIIbHBIA OTBET:
IInomans kpuBoMHeliHON Tpanenuu D onpenensiercst HHTErpaJom ...

yJ

A.

B.
C.
D

7[
2

y=ir+1

9 X
=9

4
x=4

A) f(\/)_( + 1)dx
%o
b) f Vxdx

B) f(& + 1)dx
0

JZ3sinx dx + [ x%dx
2

3 f:(sinx + x?)dx

Sf:sinx dx + fonxzdx

f;(S sinx + x?) dx

24. (OK 5) YcTaHOBUTBH COOTBETCTBHE MEX Ty (PYHKITMEH U €€ TIepBOOOpa3HOM:

9
) f(& + 1)dx
4
n n+l
X —+cC
n+1
COSX sin Xx+cC
1
= In|x| +cC
X
! arctgx
1+ x?

25. (OK 1) BctaButh npomnyiieHHOE CIOBO
Oyukuusa Buaa y=a*, rae a>0 u a#1 Ha3pIBaeTcA
(OtBert: mokazarenbHasi, [Tokazarenbnas, [IOKA3ATEJIbHAS)

26. (OK 8) Beibpatb npaBUIIbHBII OTBET:

YeTBepThlii YWIEH YHCJI0BOIO0 Psifia, 00IMI YIeH KOTOPOro 3aaan popmynoi a,

1
A)21_7
B)a1
B) ~51
N4

paBeH:



27. (OK 8) BriGparh npaBuibHb ~_
YacruyHasi cymMMa psia Z(_ )* (1 -1) 2 paBHa:

A) -3
b)0
B) 1
I

28. (OK 8) YcraHOBHTH COOTBETCTBUE MEKIY YACTHUHBIMU CyMMaMH S, YUCIOBOTO psija ¢ OOLUMM
(_1)n+1

JICHOM 4, = " 3HAYCHUAMH OTUX CYMM.

1. S1
2. S,
3. Ss3

1
A) >
b) 1
5
B) .
[IpaBunbHbli oTBET: 1-b; 2-A; 3-B

29. (OK 8) yCTaHOBI/ITB COOTBETCTBHE MEXKIy PAIAMH U UX HAa3BAHHSIMH.

b D
2 Z ( 1)
3. Xn- 12n+3

A)3HaKOTIOIOKUTETHHBIN
b) Crenennoit

B) 3nakouepenyronuiics
[IpaBunbHblil 0TBET: 1-A; 2-b; 3-B

30. (IIK 1.3) BeiOpath npaBWIbHBINA OTBET:
BpruncauTh HHTErpas: f; 6x%dx:
A) -38
b) 18
B) 38
12

31. (IIK 1.3) BeiOpath npaBWIbHBINA OTBET:
MarepuajibHasi TOYKA IBHKETCS 10 NPSAMOii. YpaBHeHue ckopocTh eé apu:kenns v(t) = 3t% +

12t. Yckopenne MaTepuaJibHOM TOYKH B MOMEHT BpeMeHu t=1 paBHo
A) 12
b) 14
B) 15
I) 18

32. (OK 6) BriOpath npaBUIIbHBIN OTBET:
I'padux kaxoii pyHKIuM N300pa’keH HA PUCYHKe?

A)y=1

B)y=—2
B) y = x3




D) y=-x°

33. (IIK 2.1) YcTraHOBUTH MOCIEI0BATENILHOCTh HAXO0KICHHUS SKCTPEMYMOB (DYHKIIUU:
3:0ompenenuTh 3HaK1 IPOU3BOTHON CJIEBA M CIIPaBa OT KPUTUUECKUX TOUCK

2:HaWTH KPUTHYECKUE TOUYKU (DYHKIIMU U HAHECTH MX Ha 00JIacTh OrpeesieHus] (PYHKIIH
4:yka3arb, SBJISIETCA JU KpUTUYECKAs! TOUKA MAKCUMYMOM MJIM MUHUMYMOM
1: HaliTH TPOM3BOHYIO (DYHKIIUU U IPUPABHATH €€ K HYJIIO

34. (OK 6) BeiOpats nmpaBUIIbHBINA OTBET:
Jup pepennnannroe ypapuenue cosy dx — x?dy = 0 B pesyabTare pasjieJeHus lepeMeHHbIX
CBOMTCS K YPABHEHHUIO. ..

ax __dy
A) x  cos2y

dx _ _dy
b) x2  cosy
B) cosy dx = x2%dy
1_,) cosy2 dx — dy

X

35. (ITIK 2.1) YcTaHOBHTH MOCIE0BATENIEHOCTh HAXO0XKICHHS TOUKH Tiepernda (GpyHKIum:
3:yCTaHOBUTbH 3HAKH BTOPOM MPOU3BOJHON (DYHKIUH MIPH MIEPEXO0/IE Yepe3 KpUTUUECKHE TOUKHU 2 poJia.

2:HalTH KpUTUYECKHE TOUYKH (QYHKLIUN U HAHECTU UX Ha 00JacTh onpeneneHus GQyHKIuu
4:HailTh OpIMHATY TOYKU Neperuda
1: HaliTH BTOPYIO MPOU3BOAHYIO QYHKIIMHU U MPUPABHATH €€ K HYJIIO

36. (ITK 2.1) YcTaHOBUTH MOCIIENOBATEILHOCTh AITOPUTMA perieHus 1uddepeHInaaIrHOTO ypaBHEHHS
C pa3ICISIONIMMUCS TIEPEMEHHBIMU:

2: UneHsl ¢ oquHAKOBBIMU Au(ddepeHnaniamMu nepeHocsT B OJHY CTOPOHY PABEHCTBA M BEIHOCST

muddepeniran 3a CKoOKy.

3: PaznensiroT mepeMeHHbIE.

1: BeipakaroT mpou3BoaHyI0 GyHKIHH yepe3 auddepennnans: dX u dy.

4: MaTerpupytoT 00e YacTh paBEHCTBA U HAXOAT 00IIee pelIeHHE.

5: Ecnu 3a1aHbl HaYalIbHBIC YCIIOBUS, TO HAXOAAT YaCTHOE PEIICHHUE.




Pasnen 2 OCHOBBI IUCKPETHOM MaTEMaTUKH

1. (OK 8) BriOpaTh npaBHIIbHBIN OTBET:
Yka3aTh, Ha KAKOM PHCYHKe II0Ka3aHA Pa3HOCTb MHOKecTB A H B.
A) ' E)
B) )
GZ) |

@ |
2. (OK 6) BeiOpats mpaBUIIbHBINA OTBET:

A={1,2,5}, D ={x,Y, z}. lekaproBo npousBeaenne AxD paBHo.
A){1,2,5,%,Y, 2}
b) {(1:x), (2y), (5:2)}
B) {(1;x), (1Y), (1;2), (2:X), (23Y), (2:2), (5:x), (53y), (5:2)}
D) {1, (v:2), (x%35), (1;2), (1:x), (2:2)}

3. (OK 8) BriOpatp nmpaBUIIbHBII OTBET
Yka3zaTh napy unce (X;y), HAXOASIIHUXCS B OTHOIIEHUH y=X-2
A) (3:5)
B) (-3;-5)
B) (-3:5)
) (553)

4. (OK 1) BcraBuTh mpomnymieHHOE CIO0BO:

- 9TO HEKOTOPKI HAOOP, KJIACC MK COBOKYITHOCTh OOBEKTOB, KaXKIbIii U3 KOTOPHIX
o01ajaeT OJTHUM U TEM KE CBOMCTBOM.
(MHOXECTBO, MHO»xecTBO, MHOYXECTBO)

5. (IIK 2.1) YcTaHOBUTH COOTBETCTBUE MEX]TY CIEAYIOUIMMH MHOXKECTBAMU M HEOOXOAMMBIMHU 151
UX MOJIy4EeHHUs ollepalusIMu HaJl MHOKecTBaMH Au B.
Janel muokectBa A={5,10,15,20}, B={3,6,9,12,15}.
1. {15}
2. {3,5,6,9,10,12,15,20}
3. {5,10,20}
YkaxuTe cOOTBETCTBHE /151 KA’K/10I0 HyMEPOBAHHOI0 3JIeMEHTAa 3a/1aHUS.
A) pa3zHocTh MHOXKECTB A 1 B
b) nepeceuenue
B) oOveunenue

[IpaBunbHsbiit oTBET: 1-b; 2-B; 3-A

6. (OK 1) BcraBuTh npomyiieHHyo ¢pa3y

JlaHO MHOXKeCTBO A, COCTOsIIIIee U3 TAKHX JIEMEHTOB X, KOTOpPbIe NpuHaaIexKaT N U AeasaTcs
Ha 7. Torapa BepHbIM yTBepskaeHueM Oyner: « MHOKkecTBO A »

A) KOHEYHO | 33J]aHO MEPEYUCICHUEM JIEMEHTOB;



b) 6eckoHeYHO M 321aHO € MOMOIIBIO XaPAKTEPHCTHYECKOr0 CBOICTBA;
B) 6eckoHeyHO U 33/1aHO MEPEUHCICHUEM 3JIEMEHTOB;
I') koHEYHO M 3a/1aHO TIEPEUNCIICHUEM 3JIEMEHTOB;

7. (OK 8) BriOparp nmpaBUIIbHBIN OTBET
OmnpeneJnTh Kakoe U3 MHOKECTB SIBJIsIeTCS NMOJAMHOKeCTBOM MHO:KecTBa A = {5, 15, 25, 35, 45, 55}

A) {55}

B) {5, 25, 50}
B) {25, 55, 75}
T){10, 25}

Pazjnen 3 OcHOBBI TEOPUU BEPOSITHOCTA U MATEMAaTUUECKOU CTAaTUCTUKH

1. (OK 1) BctaButh npomnyiieHHO€E CIOBO:
-3TO HayKa, U3y4aroliasi 3aKOHOMEPHOCTH CIIy4alHBIX SIBJICHUMN.

(Teopust BepositHOCTH, Teopus BepostHocTH, TEOPUSA BEPOATHOCTN)

2. (OK 1) BeiOpats mpaBUIbHBINA OTBET:
Boruncauts A3:
A) 35
b) 70
B) 210
)42

3. (IIK 1.3) BeiOpath npaBMIbHBINA OTBET

8!
BbipakeHue 6! paBHO:
A)2
B) 56
B) 30

4
N —
) 3

4, (IIK 1.3) BeiOpaTh nmpaBUIbHBIN OTBET:
CKOJIbKMMH CIIOC00AMH MOKHO COCTABUTH PACHUCAHUE OJJHOTO YUeOHOI0 IHS U3 S pa3Iu4YHbIX

npeaMeToB?
A)30
b)100
B)120
s

5. (OK 2) BeiOpath npaBuIIbHBINA OTBET:
MaremaTu4ecKoe 0KHAAHHE JUCKPETHOM CJIy4YaiHON BeJMYMHBI 32JaHHOM 3AKOHOM
pacnpeaejleHns paBHoO:

X 2 4 5

P 0.2 0.7 0.1

A) 11
B) 1

B) 3,7
I)3.5



6. (OK 2) BeiOpath npaBUIIbHBINA OTBET:

KakoBa BEPOATHOCTD, UYTO IIPHU OAHOM 6p0c1¢e HT'PAJBHOIO Ryﬁmca BbIINa1a€T YUCJI0 OYKOB, PAaBHO€

YeTHOMY 4uciay?

1
A) =
B) 0,5
1
B) ;
T) 0,25

7. (OK 2) BeiOpats nmpaBUIbHBINA OTBET:
B sinuke JieskaT KapTOYKH ¢ yKBaMH, U3 KOTOPbIX MOKHO COCTABUThH CJI0BO

«nexkTpupukanus». Kakopa BeposiTHOCTH TOr0, YTO HAYraJ BbIOpaHHasi OyKBAa OKaKeTCs
OykBO# K?

8. (OK 1) BcraButh mpomnymieHHOE CI0BO

BEJIMYUHBI M €r0 BEPOSITHOCTHIO.
(OtBer: 3akoH, 3akoH, 3AKOH)

9. (OK 6) YcTaHOBHUTH COOTBETCTBHE MEXKTY YNCIOBOM XapaKTEPUCTUKON U ee (opMYITon

pacrnpeneneHus Ciiy4alHOW BETUYHMHBI — COOTBETCTBHE MEX Y 3HAUEHUEM CIIyHailHON

BBIYUCIICHUSA
CpenHee KBaIpaTUYE€CKOE OTKIOHEHUE o(X) = \/m
n
MareMmaTruuecKkoe OKuJaHUE M(X) = Z X; " P
_ i=1
Jucnepcust D(X) = lez “pi — M3(X)
i=1

10. (TIK 1.3) Beibpath npaBUIIbHBIN OTBET:
Co6bitusi A u B necosmectnnr. P(A)=0,3, P(B)=0,4. BepositHocts nx cymmbI paBHa:

A)0,1

B) 0,12
B) 0,7

N1

11. (OK 2) BriOGpaTh npaBHIbHBIN OTBET:
Jan Bapuanuonusii psaa: 1,2,2,3,3,4,6. /lisi Hero BIOOPOYHOE Cpe/iHee PABHO:
A)3
b)21/5
B) 16/7
7



Paznen 4 OcHOBHBIC YHCIICHHBIC METO/IbI

1. (IIK 2.1) BriOpaTh npaBuIbHBINA OTBET:

IMycth 2a=9,2 n b=8.9. Heo6xonumo HaiiTu 3Hauenne 3a-2b. CHayana ynciaa OKPYTJIHIH 10
1eJbIX, 2 MOTOM npojenanu BoruucjaeHus. [oayunnau 3%9,2-2*8,9=9. Torna aéconoTHan
NMOTPEIIHOCTD MOJY4YeHHOT0 pe3yJibTaTa paBHa...

A) 0,7
B) 0,3
B) |

I)0,1

2. (OK 7) BeiOpats mpaBUIIbHBINA OTBET:

b
Kak Ha3bIBaeTcs 1aHHAs GopMy.ia I f (x)dx = % (Yo +2y, +.c+2Y, 4 +Y,)

A) dopmyiia Tpanenni

b) dopmyna npsiMoyroinbHUKOB
B) dopmyna nmapabon

I') et BepHOTO BapuaHTa

3. (OK 6) BeiOpats mpaBUIEHBINA OTBET:

Kak na3piBaercst nanHasi popmy.ia J. f (X)dx = b;na (Yo+VY:+-tYoa)

b

a

A) bopmyna mapabo
b) popmysia npAMOYroJIbHUKOB
B) ¢opmyna tpanernuii

4, (IIK 3.1) BeiOpaTh nmpaBUIbHBIN OTBET:

o 4 o
HaijiTn npubanxeHno x2dx MeToI0M TpamNenuii, pa3ae/IMB MPOMEKYTOK HHTErPHUPOBAHMS
0 9

Ha 10 paBHBIX YacTeii.

A) 21.44
B) 21.33
B) 4
)18

CooTBeTCTBHE MCKIY 0aJIbLHOM CHCTEMOM M CHUCTEMOM OLICHUBAHUS 110 PE3yJibTaTaM TCCTUPOBAHU
YCTAHABJIMBACTCA IMOCPECACTBOM CHGHYIOH.IGIZ Ta6J'II/II_IBI:

OOBEKT OLIEHKH

[Toka3zaTenu oueHUBaHUS
pe3yabTaTOB 00y4YEeHHUS

OrneHka

YpoBeHb pPe3yIbTaTOB
0o0yudeHus

OO6yyaromuiics

60 0arI0B U MEHEE

((Hey,Z[OBHCTBOpI/ITeJ'ILHO »

Huskuii ypoBeHb

74 — 61 GayuioB

((Y,Z[OBHGTBOpI/ITeJ'ILHO »

IToporoselii ypoBeHb

84 — 75 QamoB

«Xopouio»

IToBBIICHHBIN YPOBEHD

100 — 85 Gayu1oB

«OTINYHO»

Bricokuii ypoBeHb




4. Onenka orBera, 00y4aronierocsi Ha Bonpocs! 1u¢depeHINPOBAHHOIO 3a4€Ta.

OneHka 0TBeTa, 00ydaronerocs Ha BONpochl A epeHIMpoBaHHOTO 3a4ETa.

CojiepkaHue MIKaJIbl OLICHUBAHUS

DJIEMEHTHI
HeynoBnerBopurensHo | Y 10BIE€TBOPUTEIBHO Xoporio OTan4HO
OIlCHUBAaHUA
He 3aureno 3auTeHo 3auTeHo 3auTeHo
CooTBeTCTBHE Ilonnoe 3HauYUTEIbLHEBIE Hesnauntenparle | IlonHoe
OTBETOB HECOOTBETCTBUE MOTPEITHOCTH MOrPEITHOCTH COOTBETCTBUE
dbopMyITUpOBKaM 110 BCEM BOIIpOCam
BOIIPOCOB (3a/1aHMUI)
Crpykrypa, [Tonnoe 3HAYUTENIbHOE Hesnauutensnoe | CooTBeTCTBHE
OCJIEA0BATEILHOCT | HECOOTBETCTBUE HECOOTBETCTBHUE HECOOTBETCTBHUE KPUTEPUIO MPU
b U JJOTHUKA OTBETA. KPUTEPHIO. KPUTEPHIO KPUTEPHIO OTBETE Ha BCE

YMeHue 4eTko, BOIIPOCHI.
MOHSTHO, TPAMOTHO
1 CBOOOJTHO
M3JIarath CBOU
MBICITH
3HaHue [Tosnnoe He3nanune | meroT mecTo Nmerot mecTo [TomHoE
HOPMAaTHUBHBIX, HOPMaTUBHOM U CYIIIECTBCHHBIE HECYIIIECTBEHHBIE | COOTBETCTBUE
MIPaBOBBIX MPaBOBOM 0a3bl M | YITYIICHUS yOyImieHuss | JTAHHOMY
JTIOKYMEHTOB U CrieIUaIbHON (He3HaHue HE3HaHUE KPUTEPHIO
CrIeIUaIbHON JTUTEPATYPHI OoJIbIIIeH YaCTH U3 | OTICIHHBIX OTBETOB Ha BCE
TUTEPaTyphI JTIOKYMEHTOB U (€TMHUYHBIX) BOIIPOCHI.
CTIeNUaTbHOM paboT U3 yncna
JTUTEPATYPHI 11O 00s13aTeTLHO M
Ha3BaHMUIO, JUTEPaATYPHI.
COJIEP)KaHUIO U
T.J.).
YMeHue yBA3bIBaTh | YMEHHUE CBsI3aTh | YMEHHE CBS3aTh VYwmenue csizath | [lomHoe
TEOPHUIO C TEOPHIO C BOIIPOCHI TEOPUU U | BOIIPOCHI TEOPUH | COOTBETCTBHE
MPaKTUKOM, MIPaKTUKOI MPAKTHKU U TIPAKTHUKH B JTaHHOMY
B TOM YHCJIE B paboThl HE MPOSBIISETCS OCHOBHOM KPUTEPUIO.
obnactu POSBIISETCS. peKo. MPOSIBIISIETCSI. CrniocoGHOCTH
npodeccruoHaIbHON MHTETpUPOBATH
paboThI 3HAHUS U
MIPUBJIEKATD
CBEJICHUSI U3
pa3IMYHbIX
HAy4YHBIX cep
KauectBo oTBETOB Ha Bce OTtBeTsI HA 1. Janbl Jlanbl BepHbIE
HAa JIOMIOJIHUTENbHBIC | JOMOJHUTENbHBIE | OOJBIIYIO YaCTh HETOJIHBIE OTBETHI | OTBETHI Ha BCE
BOIPOCHI BOIIPOCHI JOTIOTHUTEIBHBIX | HA JOTIOJTHUTEIbHBIE
npernojaaBaTens BOIIPOCOB JOTIOJTHUTEJIHBIE | BOMPOCHI
JTaHbl HEBEPHBIE Mpeno/iaBaTes BOIIPOCHI MpenoaaBaTesl.
OTBETHI. JTaHbI HEBEPHO. MIpEenoaBaTes.
2. Jlan onuH

HeBepHHﬁ OTBET
Ha
JAOTIOJTHHUTCIILHBIC
BOITPOCHI
npenoaaBaTeiis.
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