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Pa6ouas nporpamma nucuummuasl (MJIK, TIM) EH.01 I[NpukianHas maremaTuka

paspaboTana B coorBeTcTBUH ¢ ®I'OC cpeanero npodeccronaibHoro oopazoBanus 1o crerpaibHoctu 08.02.10 CTpouTenbcTBO
JKEJIE3HBIX JIOPOT, IIYTh U IIYTEBOE X03HCTBO YTBEPKAEH MprKa3oM MuHHCTEpCTBO 00pa3oBaHus U Hayku Poccuiickoii dexepanuu ot
13 aBrycra 2014 r. Ne1002

®dopma oOyueHHS O4Hast

OBBEM JIMCHUILIUHBI (MJIK, ITM) B YACAX C YKA3AHUEM OBA3ATEJBHON 1 MAKCUMAJIBHOM
HAI'PY3KH OBYYAIOIIIUXCA

YacoB 1o yueOHOMY TUIaHY 103 Buner konTpoIst Ha Kypcax:
B TOM YHCIIE: Jpyrue GopMbl IPOMEKYTOUHOM aTTecTanuu (3 cemectp)
o0s3aTenbHAs Harpy3Ka 70
caMocCTosITeNbHAs paboTa 29
KOHCYJIbTaIlNH 4

Pacnpenenenue yacoB gucuumimubl (MK, IIM) no cemecTtpam (Kypcam)

Cemectp
(<Kypc>.<Cemectp Ha 320
Kypee>) HUroro
Henens 28
Bun 3ansaTuii vo | po | vo PII

Jlexumn 34 (34 [34 |34
IIpakTuueckue 36 136 |36 |36
Koncynpranun 4 4 4 4
Uroro ayn. 70 |70 70 |70
KonrakTHas paboTa 74 |74 (74 |74
Cawm. pabora 29 129 (29 |29
Hroro 103 |103 (103 [103




1. AHHOTA LIS JUCLIATIIAHBI (MK, [TM)

1.1|BBenenne. MaremaTka ¥ Hay4YHO-TEXHHUYECKHH MPOTPecc; IMOHSATHE O MaTeMaTHYeCKOM MOJAETUpOBaHUH. Poib
MaTeMaTHKU B IOATOTOBKE CHELUAIMCTOB CPEIHETO 3BEHA JKEJIE3HOAOPOXKHOIO TPAHCIOPTAa U (POPMHUPOBAHUM OOIIUX U
npodecCHoHANBHBIX KoMIeTeHIui. JInneiHas anredpa. KomriekcHbie yncia. KOMITUIEKCHbIC YHCIa U UX TeOMETpUYECKast
uHTepnperanys. JleficTBus HaJl KOMIUIEKCHBIMH YHCIIaMH, 33/1aHHBIMH B aJIrTeéOpanyuecKoil 1 TPUTOHOMETpHYecKoi opmax.
IMokazarenbHas GpopMa 3amucu KoMIuIeKcHoro uncina. @opmysna Diinepa. [IpuMeHeHHe KOMIUIEKCHBIX YHCEIT TIPH PEIICHUU
npodeccuoHabHBIX 331a4. OCHOBBI JUCKPETHOI MaTeMaTHKu. TeopHs MHOKECTB. MHOXKECTBO U €ro 3jeMeHTHI. [lycroe
MHOXXECTBO, IOJMHOXECTBA HEKOTOPOro MHOxecTBa. Omepanuy HajJ MHOXECTBAMU: IEpeceueHue, OObeIUHEHME,
nornonHenne. OTHOIIeHWs, WX BUABI W cBoiictBa. [[marpamma Oiinepa—Benna. Uwmcnossle MHOecTBa. Mctopus
BO3HMKHOBEHHsI NOHATHA «rpad». 3agauu, npuBoOAAlIMEe K MNOHATHIO rpada. OCHOBHBIE NOHATHS TEOpUH Trpados.
[TpuMmeHeHNe TEOpUH MHOXKECTB U TEOPHH Ipad)OB MpPHU peIIeHUH MpoecCHOHANBHBIX 33/1ad. MaTeMaTHuecKuil aHaus3.
JuddepennyansHoe U MHTerpainbHOe McuucieHue. IIpousBopnas ¢yHkuuu. 'eomerpuueckuil U Gu3MUecKUil CMBICI
npou3BoAHOH pyHKIMHU. [IprnoxeHne nporu3BoAHON QYHKIUH K PEIICHHUIO PA3IMYHBIX 3a1a4. IHTerpupoBanue () yHKIUH.
Omnpenenennblii unrerpan. ®opmyna Herorona—JleiiOHuna. IlpunoxeHue ONPENENCHHOIO HHTErpala K pPEIHICHUIO
Pa3NuYHBIX MpodeccuoHaNbHBIX 3a1a4. OObIKHOBEHHBIC MU G epeHIranbabie ypaBHeHus. JuddepeHiuanbHpie ypaBHEHUS
HepBOro MU BTOporo nopsaxa. JduddepeHnuanbHble ypaBHEHHsS € pa3fellIoLMMUcA HepeMeHHbIMU. OIHOpOAHBIE
yYpaBHEHHSI IIEPBOTO TOpsiKa. JIMHEHHbIEe 0JHOPOHBIE YPaBHEHHSI BTOPOTO MOPSIAKA C MOCTOSHHBIMEA KOA(P(OHUITEHTaMH.
IIpumeHeHue OOBIKHOBEHHBIX AU GEpeHIMaNbHBIX  ypaBHEHMH IpH  peleHud NpodecCHOHANBHBIX  3ajad.
Juddepennpanpaple ypaBHEHUSI B YaCTHBIX NMPOU3BOAHBIX. [nbdepeHnuanbHple ypaBHEHUSI B YaCTHBIX NPOM3BOAHBIX.
ITpumenenue nuddepeHnnanbHbIX ypaBHEHUH B YaCTHBIX MPOU3BOJHBIX IIPH PEIICHUH NPOYECCUOHANBHBIX 3a1a4. Psajbl.
Yucnossie psapl. [Ipu3Hak cXOIUMOCTH YHCIOBOTO psna 1o JamamoOepy. PaznoskeHne mogsIHTErpaibHON GYHKINU B S
Crenenssle paabl MaknopeHa. IIpuMeHeHre YUCIIOBBIX PAIOB IPHU PelICHUH NPpodecCHOHANbHBIX 3a7a4d. OCHOBBI TEOPHU
BEPOSTHOCTEH M MaTeMaTU4eCKOW CTAaTHCTHKH. Teopus BeposTHocTed. [loHsTHe kOMOMHATOpHOH 3amaun. PDakropualn
qucia. Bunel coenuHenuii: pasMelneHus, NepecCTaHOBKH, COUETaHMs, UX cBoicTBa. IIpuMeHeHHe KOMOMHATOPHKH IIPU
pemieHUH TPO(QECCUOHANBHBIX 3amad. Chay4alHBIH SKCHEPUMEHT, JJIEMEHTapHBIE HCXOJbI, cOObITHsA. OrnpeneneHue
BEPOATHOCTU: KJIACCHYECKOEe, CTAaTHCTHYECKOE, IEOMETPHUYECKOE; YCIOBHAs BEPOSTHOCTb. TEOpeMbl CIIOXKEHUS U
yMHOXeHHs BepositHocTed. dopmyna monHo#t BepostHocTu. Popmyna bepuymmm. CrydaiiHple BETHYMHBI, 3aKOHBI UX
pacmpeniesieHuss ¥ YHCJIOBBIE XapaKTepUCTHKH. MaTemaTudeckoe OXuaaHue M Juchepcus. IIpuMeHeHue Teopuu
BEPOATHOCTEH MpHM  pemeHHd TpodecCHOHANbHBIX  3amad. OCHOBHBIE  YHCIEHHBIE  MeToAbl.  YucIeHHOe
mupdepennupoBanue. I[lonsatue o uuciaeHHoM nuddepernuposanuu. GopMysbl NPUOIKEHHOTO AU epeHIINPOBAHYS,
OCHOBaHHBIE HA MHTEPIIOJSUUOHHBIX popMynax HetoroHa. [IpuMeHeHne yncieHHOro audGepeHpoBaHus IPH PEIICHUN
npodeccuoHanbHBIX 331a4. UHCIIEHHOE pelleHre 0ObIKHOBEHHBIX U (hepeHIINanbHbIX YpaBHEHUH. [IoHATHE 0 YHCIEHHOM
pemrennn qudhepeHINaIbHBIX ypaBHeHIA. MeTox Diiepa [uis perieHns: 0OBIKHOBEHHBIX TU((epeHINnanbHBIX ypaBHEHUH.
IIpumeHeHne MeTOAa YUCICHHOTO perieHus AU GepeHUanbHbIX YPaBHEHUH IPH PELIeHUH NMPOQeCcCUOHANBHBIX 3a/ad.
Yucnennoe wunTerpupoBanue. [loHATHE O dYHCIEHHOM UWHTErpUpoBaHUH. DOPMYyNbl YHCIEHHOTO HHTETPUPOBAHHS
npsiMoyroiabHuka U Tpaneuuil. @opmyna CumicoHa. AOCOIIOTHas MOTPELIHOCTh NPHU YHCICHHOM HHTETPUPOBAHMU.
[IpuMeHeHne YHUCIIEHHOTO MHTETPUPOBAHUS UL pelieH s Ipo(decCHOHATIbHBIX 3a/1aU.

2. MECTO JUCHHUTIINHBI (MJIK, ITM) B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

Ko nucuuniavHer: |EH.01

2.1|TpeGoBanus K NpeABapUTeJbHON NOATOTOBKE 00y4alOLIerocsi:

2.1.1| Aucuuromiaa He TpeOyeT MpeaBapUTETbHOMN MMOATOTOBKH

2.2|IucuMniInHbI H MPAKTHKH, VI KOTOPBIX ocBoenue AanHoi aucuumimabl (MK, IIM) Heo6xonumo Kak
npeAllecTByOIIee:

2.2.1|{NudpopmaTuka

2.2.2|NnxenepHas rpaduka

2.2.3|2neKTpoTeXHUKa U HIEKTPOHHUKA

2.2.4| Texuudeckass MEXaHHKA

3. IEPEYEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHHSA IO JUCHUIIVIMHE (MK, IIM), COOTHECEHHbIX
C INIAHUPYEMbBIMHY PE3YJIbTATAMU OCBOEHUSI OBPA3OBATEJBHOM ITPOT'PAMMBI

OK 1: noHuMAaTB CyHIHOCTH M CONMAJBHYIO 3HAYUMOCTh cBoeii Oyayieii npodeccun, NposABAATH K Hell yCTOMYMBBINA HHTepec

3HaTh:

- CYIIHOCTb ¥ COLMABbHYIO 3HAYMMOCTB CBOEH Oyaymeil mpodeccuy;
- BO3MOJKHBIE TPAEKTOPUH MPOPECCHOHATBFHOTO Pa3BUTHA U CaMO0Opa30BaHMsL.

YMmerTh:

- OLICHUBATh COLMAJILHYIO 3HAUUMOCTb CBOEH Oyayiiel paGoThl;
- OTCJI)KUBATH N3MEHEHHS B HHCTPYKLHUSX, PYKOBOISIIMX JOKyMEHTaX U IPyroi HOpMaTHBHOH 0ase;
- IUIAHUPOBATSH IIPOLIECC CBOETO NPOHECCHOHANBHOIO POCTa.




OK 2: opranu3oBbiBaTh CO0CTBEHHYIO 1€ATEJbHOCTh, BLIOHPATL THIIOBBIE METOAbI H CIIOCOOBI BBLIIOJIHEHHS
Npo()ecCHOHANBHBIX 32124, OLIEHUBATh UX 3(PPEeKTHBHOCTH H KA4€CTBO

3HaTb:

- crocoObl OpraHU3alnu COOCTBEHHOM AEATEILHOCTH
- THIIOBBIE METOJIBI U CIIOCOOBI BBIIOHEHUS MPO(ECCHOHATBHBIX 33134
- KPUTEPHH OLICHKU 3(PPEKTUBHOCTH 1 Ka4eCTBA BHIIIOIHEHHS IPO(ECCHOHATIBHBIX 331a4.

YMeTn:

- OpPraHu30BaTh COOCTBEHHYIO [EATCIBHOCTH;

- OCYIIECTBIISITH BEIOOP METOJIOB M CIOCOOOB pelieHusl MpodecCHoHaNbHBIX 3a/1a4;

- IPUMEHSTBH Y3PPEKTHBHBIC METOJIBI ¥ CIIOCOOBI pEHICHUS MPOPECCUOHANBHBIX 3a/1a4;
- olleHUBaTh 3()(HEKTUBHOCTH U KAa4eCTBA BBIMOJIHEHUS TPOPECCHOHABHBIX 33]1a4.

OK 3: NPUHUMATH PCIICHUA B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTYallUAX U HECTH 34 HUX OTBETCTBEHHOCTH

3HaTh:

- KpUTEPHHU OLICHKYU CTaHAAPTHBIX U HECTAHIapTHBIX CUTYyaI[Hi
- CTIOCOOBI pelIeHNs HECTAaHIAPTHBIX CHTYallui
- CIIOCOOBI peIICHUS CTAHAAPTHBIX CUTYaLUil.

YMmerTh:

- pa3pa6aTI)IBaTI) MepOHpI/IflTI/Iﬁ IO NPEAYNIPEIKACHUIO TPUYNH HAPYIICHUS 0€30MacHOCTH JBUKCHUA,
- OOCHUBATH IIPaBUIIBHOCTh U 00BEKTUBHOCTH OLICHKHU HECTAaHOAPTHBIX U aBaprIHLIX CPITyaI.[PIfI;

- IPUHUMATh PCIICHUSA CTAaHAAPTHBIX U HECTAHAAPTHBIX HpO(l)CCCI/IOHaJ'H)HI)IX 3aja4,

- HECTHU OTBCTCTBCHHOCTH 3a IIPUHATHIC PCIICHUA.

OK 4: ocymecTBJISTh IIONCK U HCIO0Jb30BaHUE HHPOPMALNY, Heo0X0AuMOoii 11 3(pPeKTHBHOIO BbINOJTHEHHS
npodgeccHoHaNIbLHBIX 32124, IPOQ)ECCHOHATBLHOIO H IHYHOCTHOI'O PAa3BUTHS

3HaTh:

- HOMEHKJIaTypa HH(POPMAIIMOHHBIX HCTOYHUKOB, MPUMEHSIEMBIX B MPOPECCHOHANBHO IeATETbHOCTH;
- IPUEMBI CTPYKTYPHUPOBAHUS HH(POPMALIHHL;
- bopmat odopmieHus pe3yabTaTOB MOUCKA HHPOPMALIUH.

YMeTh:

- ONIPEAENATh 3344 Ul IOMCKa MHGOpMALUH;

- ONIPEAEeNATh HEOOXO0ANMbIe HCTOYHUKY HH(OPMALIH;

- INIAHUPOBATH MIPOLIECC TIOUCKA; CTPYKTYPUPOBATH MOIY4aeMyt0 HH(OPMAIIHIO;

- BBIICJIATH HanOOJIee 3HAaUMMO€ B TIepedHe HHPOPMALIIH;

- OLICHUBATh IPAKTUUECKYIO 3HAUUMOCTh PE3YJIbTaTOB IIOUCKA; OPOPMIIATH PE3yIbTaThl IIOUCKA.

TIK 1.1: BbINOJHATHL pa3jM4YHble BH/bI Feoe3n4eCKUX CheMOK

3HaTh:

- CIIOCOOOB CHEMKH CHUTYaIUH; 00JIACTH MPUMEHEHHS U TTOPSIOK POU3BOJICTBA CHEMOK;
- BUZIBI TEOJIOJUTHBIX PabOT; pa3IMYHbIE MOJIENIN TE€OIOJIUTOB,

- YCTPOMCTBO M OBEPKH TEOOJINTA;

- crocoOBI ¥ MOPSA0K U3MEPEHUS TOPU3OHTAIBHBIX YIJIOB U a3UMYTOB;

- YCTPOMCTBO U MOBEPKU HUBEIUPA.

YMmeTnb:

- IOJIb30BAaHMS T'€0JIe3NIECKIMU IPUOOpaMH, TOCTPOSHHUS Pa30MBOYHBIX YEPTEKEH;
- IPOU3BOJCTBA CHEMKHU CHTYaIlUH;
TIOPSAIOK MPOU3BOJICTBA HUBEIIMPOBAHUS.

- IPUMEHEHHUA I'€OAC3UU B pa60Te o CrieuaJIbHOCTH, BBIIIOJHCHUA OCHOBHBIX BUIOB reoneanecxoﬁ CbCMKH.

IIK 1.2: o0padaTbiBaTh MaTepHAJIbI Fe0e3NYECKUX ChEMOK

3HaTh:

- OCHOBHBIC IIOHATHUA U METOAbI MATEMATHYCCKU-JIOTHICCKOIO CHHTE3a U aHaJIKM3a JIOTHYCCKUX ycT‘pOi/lICTB;

- CIIOCOOBI peuieHus NPUKIAAHbIX 3a4a4 METOAOM KOMIIJICKCHBIX YHCEII.

YMeTn:




- MPUMEHATh MaTeMaTHYecKue MeTofbl Au(M(EpPEeHIMaIbHOTO W HMHTErPAIbHOTO HCYHMCICHHS JUIS PEIICHHs
npodeccroHaNbHBIX 33134,

- ONPUMCHATH OCHOBHBIC ITOJIOKCHHUS TCOPHUU BepOﬂTHOCTeI\/‘I U MaTEeMaTUYECKON CTAaTUCTUKU B HpO(l)eCCI/IOHaHLHOﬁ
JACATCIIBHOCTH,

- MCIIOJIb30BATh MPHUEMBI 1 METOAbI MATEMATHICCKOTO CHUHTE3a U aHaJIN3a B Pa3JIMIHBIX HpO(I)eCCI/IOHaJILHLIX CUTYyallUAX,

- UCIIOJIb30BATh U3YHUCHHBIC IPUKIIAAHBIC IIPOrPpaMMHBIC CPEACTBA.




IIK 3.1: o0ecneunBaTh BBINOJIHEHHE TPeOOBaHNI K OCHOBHBIM 3JIeMEHTAM M KOHCTPYKIMM 3eMJISTHOTO NOJIOTHA, Nepee310B,
NYyTEeBbIX U CUTHAJBHBIX 3HAKOB, BEPXHEIr0 CTPOEHUs MMyTH

3HaTh:

- KOHCTPYKIIUH, ychOfICTB OCHOBHBIX 3JIECMCHTOB JKCJIC3HOAOPOKHOTO ITYTU U HCKYCCTBECHHBIX COOpyX(eHHﬁ.

YMmeThb:

- IPOU3BOJUTH OCMOTP y4acTKa KeJIEe3HOI0POKHOIO IYTH M HCKYCCTBEHHBIX COOPY)KEHHH;
- BBISIBIISITH UMEIOIUECS HEHCITPABHOCTH 3JIEMEHTOB BEPXHETO CTPOCHUS JKEJIE3HOIOPOKHOTO MY TH, 3EMIISTHOTO
I10JIOTHA.

- OMpeNeNATh KOHCTPYKIIUIO JKEIE€3HOI0POKHOTO IyTH M UCKYCCTBEHHBIX COOPYKEHHM.

IIK 4.1: naanupoBaTh padoTy CTPYKTYPHOI'0 MoApa3eeHUsI MPU TEXHUYECKOIH IKCIIyaTAlMH, 00CTY;KUBAHMU U PEMOHTe
MYTH, HCKYCCTBEHHBIX COOPYKeHH i

3HaTh:

- OpPTaHU3AIIHIO POM3BOJICTBEHHOTO H TEXHOIOTMIECKOTO MPOIIECCOB;
- TEXHUYECKYIO TOKYMEHTAIIHIO TTyTEBOTO X035CTRa;

- (hOpMBI OTUIATHI TPY/a B COBPEMEHHBIX YCIOBUSAX;

- MaTepUaIbHO-TEXHUYECKHE, TPYOBbIC U (PMHAHCOBBIC PECYPCHI OTPACIH U OPTAHU3ALNH, TIOKA3aTEH UX

3¢ PEKTHBHOTO MCIIOJIF30BAHIST; OCHOBBI OPraHU3aIlMK pabOTH KOJIEKTHBA MCIIOJHUTENEH W IIPUHITAIIBI JE0BOTO
00IIEeHHs B KOJIJIEKTHBE.

YMmeTn:

- pacCUYMTHIBATh IO MPUHSATON METOMKE OCHOBHBIE TEXHHKO-DKOHOMUYECKHUE ITOKA3aTe I MPEANPHUITHI TyTEBOro
XO3SIICTBA;

- 3aIIOJIHATH TEXHUYECKYIO JIOKYMEHTAINIO; UCIOIb30BaTh 3HAHUS IIPUEMOB U METOJIOB MEHEPKMEHTA B
poeCCUOHANBHON JAEATEIILHOCTH.

- OpraHus3aluyi U IJIaHupOBaHUA pa6OTI>I CTPYKTYPHBIX no;:[pasz[eneﬂnﬁ IIyTEeBOT'O XO035IHCTBA.

4. COAEP)KAHHUE JUCIMIIJIMHBI (MK, IIM), CTPYKTYPUPOBAHHOE I10 TEMAM (PA3JEJIAM) C
YKA3AHHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKHNX YACOB 1 BUJOB YYEBHBIX

Kon HaumenoBaHue pa3jie/ioB u TeM /BU/I 3aHATUS/ Cemectp / Yacos Komneren- Jluteparypa | Ilpumeyanue
3aHATHUS pasa A Kype 107001 patyp P
Pasnen 1. JInneiinas anredpa
1.1 Bsenenue. 3 2 OK1IIK 1.1 JI1.1J12.1 AKTHUBHOE
Maremarnka 1 HayqYHO-TEXHUIECKHUI PoTrpecc; 2132033 CIyIIaHue

MOHSITHE O MATEMATHYECKOM MOJICITUPOBAHHH.
Posib MaTeMaTHKH B TOATOTOBKE CIICLIHAIIICTOB
CpeIIHEro 3BeHa JKEJIC3HOOPOKHOTO TPAHCIIOPTA
1 GOPMHUPOBAHHUHU OOIIUX U MPOPECCHOHATBHBIX
xommereHuuil. /Jlex/




1.2

Tema 1.1. KomImekcHbIe ynca.
KowmriekcHble yncia, iX reoMeTpruiecKas
HMHTEpIpeTaLusl.

JleticTBHUS HaJl KOMIJIEKCHBIMH YHCITAMH,
3aJJaHHBIMU B aJreOpandeckoit u
TpUTrOHOMETpUYecKoi hopmax. /Jlex/

OK3IIK 1.2

J1.1J12.1
0109233

AKTHBHOE
CIyIIaHue

1.3

Tema 1.1. KoMiuiekcHble uucna.
[TokasarenbHas Gpopma 3amucu KOMIUIEKCHOTO
yucna. ®opmyna Diinepa. [Ipumenenne
KOMIUIEKCHBIX YHCEJl TIPU PeILICHUN
npodeccHoHaNbHBIX 3a1a4. /TIp/

MK 1.2 TIK
4.1

J1.1J12.1
0103233

Pabora B MabIx
rpymmnax

1.4

Tewma 1.1. KommiekcHbie gmcia.

KoMIuIeKCHbIC Yucia U JSHCTBUS Hall HUMH.
Pemenue 3agaq 715t HAXOXKAESHUS IOITHOTO
COIPOTHUBIICHUSI STICKTPUIECKOH TSN TIEPEMEHHOTO
TOKa C IOMOIIbEO KOMIUIEKCHBIX unced. /TIp/

OK4TIIK 3.1

J1.1J12.1
0103233

Pabora B MabIx
rpymmnax

Pa3znes 2. OCHOBBI AMCKPETHONH MaTeMATHKHU

2.1

Tema 2.1. Teopust MHOXECTB.

MHuokecTBo 1 ero 3neMeHTHl. [lycroe MHOXeCTBO,
ITOJIMHOXKECTBA HEKOTOPOTO MHOXKeCTBa. Onepaunu
HaJl MHOKECTBAMH: TIEPECEUCHUE MHOKECTB,
00beIMHEHHE MHOXKECTB, JonoaHeHue. /JIek/

OK10K3

J1.1J12.1
019233

AxTHuBHOE
CIyIIaHue

22

Tewma 2.1. Teopust MHOKECTB.
OTHoIIIeHHe, X BUIBI U CBOiicTBa. JlnarpamMmma
Diinepa-Benna. Uucnossie MHOXecTBa. /JIek/

OK3IIK 1.1

J1.1J12.1
32103233

AKTHBHOE
clIylaHue

23

Tema 2.1. Teopust MHOXECTB.

IMocTpoenue rpada 1mo ycIoBHIO CHTYAIIHOHHBIX
3a7a4: B YIpaBIeHUH HHPPACTPYKTypaMu Ha
TPAHCIIOPTE: B CTPYKTYPE B3aUMOAEHCTBUS
Pa3IHYHbIX BUAOB TPAaHCIOPTA.

Hcropust BOSHUKHOBEHUSI HOHATHS «rpady» 3anaym,
MpUBOAIINE K MOHATHIO Tpada. OCHOBHBIE
noHsTus Teopun rpados. [IpumeneHne Teopun
MHO>XECTB ¥ TEOpUH I'paOB IPH PEIICHUU
npodeccnoHaNbHBIX 3a1a4. /TIp/

OK 1TIK 4.1

J1.1J12.1
019233

Pa6ora B MaJbIx
rpyImax

24

Tewma 2.1. Teopust MHOKECTB.

IMocTpoenue rpada no yciIoBHIO CUTYallMOHHBIX
3a7a4: B yIpaBJIeHUH HHOPACTPYKTYpaMH Ha
TPAHCIIOPTE: B CTPYKTYPE B3aNMOACHCTBHS
PasIMYHbIX BUAOB TpaHcopra. /I1p/

OK2OK3
OK 4

J1.1J12.1
213233

PabGora B MabIx
rpymmnax

Pasznen 3. MaremaTHUeCKHH aHAJIH3

3.1

Tewma 3.1. [IuddepeHnnanbHOe U HHTETPaTbHOES
HCUHUCIICHHE.

IpomsBonuas Gpynkuuu. I'eomerpuueckuii u
(dusnueckuii cMbIc Npou3BoAHOM. [TpunoxeHue
MIPOM3BOTHOM (DYHKIIMU K PELICHHIO PA3INIHBIX
3amad. /JIex/

MK 1.1 IIK
3.1

J1.1J12.1
01322353

AKTHBHOE
clylaHue

3.2

Tema 3.1. JuddepeHunanbHoe 1 HHTETPaNbHOE
HCYHCIICHHE.

IpousBonHas HyHKUNH U €€ IPHUITOKSHUS IS
BBIYHCIICHHS] TEOMETPUIECKHIX, MEXaHHYECKUX H
(bU3NYECKUX BEJIMYMH NPH PEIICHAN
npodeccrnonanbHbIX 3anad. /TIp/

OK10K3
MK 3.1

JI1.1J12.1
0109233

Pa6ora B MaibIx
rpyImmax

33

Tewma 3.1. [IuddepeHnnanbHOe U HHTETPaTbHOES
HCUMCIICHHE.

Wnrerpuposanue Gpynxuuil. OnpenenéHHblii
unrerpan. ®opmyna Hetorona-JleliOHuIA.
IMpunoxenue onpeneNeHHOro HHTErpaa K
PELIEHUIO PA3IUYHBIX

npodecCHOHANBHBIX 3aau. /JIex/

OK2IIK 1.1

J1.1J12.1
01092393

AKTHBHOE
ClylaHue




34

Tema 3.1. JuddepeHuuanbHoe 1 UHTErPaIbHOE
HCYHCIICHHE.

BblunicieHre reoMeTpUueCcKUX, MEXaHUYECKUX U
(bM3MUECKUX BEIMUHH C TOMOIIBIO HHTETPAILHOTO
UCUMCIICHUS TIPU PEIIEHUH IIPO(PECCHOHAIBHBIX
3anau. /TIp/

OK1IIK 1.1

JI1.1J12.1
0105233

PabGora B MaJbIx
rpymmnax

35

Tema 3.1. IuddepeHnnanbHOe U HHTETPATBHOE
WCYHCIICHHE.

BeruncieHne reoMeTpUYeCKUX, MEXaHUICCKUX U
(U3MYECKUX BETMUIHH C TIOMOIIBIO HHTETPAIbHOTO
HCYHCIICHHS [IPU PEIICHUH IPO(ECCHOHAIBHBIX
3anau. /TIp/

OK2OK3

JI1.1J12.1
013233

Pabora B MabIx
rpymmnax

3.6

Tema 3.2. OObikHOBeHHBIC MU (HepeHIHaIbHbIC
yYpaBHEHHSI.

JuddepeHunanpHpie ypaBHEHUS TIEPBOTO U
BTOpOro nopsizka. AuddepeHuanbHbie ypaBHeHUS
C pa3eTsIONUMHUCS TIepeMeHHBIMHE. /JIex/

OK10K2

JI1.1J12.1
213233

AKTHBHOE
ClIylIaHue

3.7

Tema 3.2. OObIKHOBEHHBIE AU DEepeHITHANbHbIE
ypaBHEHHSI.

OpHoponHble nquddepeHnnanbHble ypaBHEHUS
nepBoro nopsiaka. /Jlex/

K 1.1 K
1.2

JI1.1J12.1
013233

AxTHBHOE
CIyIIaHue

3.8

Tema 3.2. O0bIKHOBEHHBIE AU DepeHITANbHbIE
ypaBHEHHSI.

Brruncnenue paboThl, COOTBETCTBYIOLICH
CMEIIIEHHIO TIOPIIHS, COAEPIKAIIETOCs BHYTPU
IWINHIPA Hacoca, IIPH IIOMOIIN

MU PepeHIIHATBEHOTO YPaBHEHHUS.

JIuneiiHble 0THOPOIHbBIC YPaBHEHHS BTOPOTO
MOPS/IKA C TOCTOSIHHBIMU KO3 PUIIUECHTAMHU.
TIpuMeHeHne 0OBIKHOBEHHBIX AU (epeHIMATbHBIX
YpaBHEHHUH MPH PELICHUHU NMPO(HECCHOHATBHBIX
3amau. /TIp/

OK 3 OK 4

JI1.1J12.1
013233

Pa6ora B MaJbIx
rpyImax

3.9

Tema 3.2. OObikHOBEHHBIC UG DEepeHIHATBHBIC
ypaBHEHHSI.

Pemenne npodeccnoHanbHBIX 3a1a4 Ha
BBIYHCIICHHE H30TEPMHYIECKOTO PACIIMPEHUS ras3a
1o cpenacTBaM AudGepeHIHATEHBIX YpaBHEHHH.
Brruncienue paboThl CUIIbL, TPOU3BEAEHHOM ITpU
npsMOJTUHEHHOM JBHkeHuu. /TIp/

K 1.1 [IK
1.2

JI1.1J12.1
213233

PabGora B MabIx
rpymmnax

3.10

Tema 3.2. O0bIKHOBEHHBIE AU DEepeHITHANbHbIE
YpaBHEHHUS.

Pemenne npodeccroHanbHbIX 3aad Ha
BBIYHCIICHUE U30TEPMHUYECKOTO PACLUIMPEHHS ra3a
0 cpeacTBaM AnGepeHIUaNbHbIX YPaBHEHHH.
Brruncienye paboThl CHIIBI, TPON3BEAEHHON PH
HpsSIMOJIMHEHHOM ABMkeHuu. /I1p/

OK 3TIK 4.1

JI1.1J12.1
013233

Pa6Gora B MaJbIx
rpyImax

3.11

Tema 3.3. luddepeHunanbHubie ypaBHECHHS B
YJaCTHBIX IPOU3BOIHBIX.

Juddeperinmanbable ypaBHEHHS B YaCTHBIX
npon3BoHEIX. [IpuMenenne auddepeHnnanTbHbIX
ypaBHEHHI! B YaCTHBIX IIPOU3BOIHBIX IIPH PEIICHUH
npodeccuoHanbHbIX 3axa4. /JIex/

MK 1.1 IIK
3.1

JI1.1J12.1
0129233

AKTHBHOE
clylaHue

3.12

Tema 3.3. luddepeHunansHbie ypaBHEHHS B
YaCTHBIX IIPOU3BOIHBIX.

Pemenne 3agaq Ha cOCTaBIeHHUE
TPOU3BOJICTBEHHOTO IUIAHA NP IUTAaHUPOBAHUA
TEXHOJIOTHIECKOTO IMKJIA IKCILTyaTallid MAIIHH 1
obopynoBaHus Ha TpaHcnopre. /I1p/

OK10K3

JI1.1J12.1
013233

Pa6ora B MaibIx
rpyImmax

3.13

Tema 3.4. Psanipl.
Uwncnossle psaasl. [Ipu3Hak cxoquMoCTH YUCIOBOTO
psna no Janambepy. /Jlex/

IIK 1.2 TIK
3.1

JI1.1J12.1
0105233

AKTHBHOE
CIyIIaHue




3.14

Tema 3.4. Panipl.

PaznoxeHune moabIHTETPaIbHOM QYHKIIMU B PsiL.
Crenennsle psaabl MaknopeHa. [Ipumenenue
YHCIIOBBIX PSIOB ITPU PELISHUH NIPUKIAIHBIX 33/1a4.
/JTex/

OK4IIK 1.1

JI1.1J12.1
0105233

AKTHBHOE
CIyIIaHue

3.15

Tema 3.4. Psnpl.

OmeHKa pe3yabTaTOB TECTOBOTO SKCIIEPHMEHTa

3¢ PeKTUBHOCTH pabOThl MEXaHU3MOB 1
000pyIOBaHHUS JKENIE3HOJOPOKHOTO TPAHCIOPTA IO
CpeICcTBaM ONpeIeIeHUs] CXOAUMOCTH YUCIOBOTO
psna no npusHaky Janamobepa. /TIp/

OK10K2

JI1.1J12.1
0105233

Pa6Gora B MaJbIx
rpymmnax

Pa3nen 4. OcHOBBI TeOpUHU BepoOSITHOCTEl U
MaTeMAaTHYeCKOli CTATHCTHKH

4.1

Tema 4.1. Teopus BeposiTHOCTEH.

INonsTHe KOMOMHAaTOPHOH 3amaun. PakTopuan
yrcina. Buasl coennHeHnit: pa3MeIenHus,
MIepEeCTaHOBKY, COYETaHUS U UX CBOHCTBA.
IpuMeHeHnEe KOMOMHATOPUKH IIPH PELICHUH
npodecCHOHABHBIX 3a1a4. /JIex/

OK1O0OK3

JI1.1J12.1
0105233

AKTHBHOE
CIyIIaHue

4.2

Tema 4.1. Teopus BeposITHOCTEH.

CrrygaiiHBIN SKCIEPUMEHT, SJIEMEHTaPHBIE HCXOIBI,
coObITHs. OnpeneneHre BEpOsTHOCTH:
KITAaCCHYECKOe, CTaTHCTHIECKOE, TEOMETPHUIECKOE,
YCIIOBHAsI BEPOSTHOCTD. TE€OpEeMBbI CIIOKEHHUS U
YMHOXEHHSI BeposiTHOCTEH. /JIek/

OK4IIK 3.1

JI1.1J12.1
013233

AxTHuBHOE
CIIyIIaHue

43

Tema 4.1. Teopus BeposTHOCTEH.
®dopmyna nonHoi BeposiTHOCTH. Popmyna
Bepuymu. /Jlex/

OK2OK3

JI1.1J12.1
213233

AKTHBHOE
clIylaHue

4.4

Tema 4.1. Teopus BeposiTHOCTEI.

PemeHne KOMOMHATOPHEIX 3324 IIPH OPTaHU3AINH
TEeXHUYECKON SKCILTyaTal[uy MaIluH U
000pyIOBaHNUS Ha JKEIE3HOAOPOKHOM TPAHCIIOPTE.
CryuaiiHble BeTUUUHbI 3aKOHBI UX PACIpeIeNICHUs
U 9HCIIOBBIE XapaKTePUCTUKH. MaTeMaTHIecKoe
oxujanue u aucnepcus. IlpuMeHenne Teopuu
BEPOSTHOCTEH IIpH PEMICHUH TIPO(ECCHOHAIBHBIX
3amau. /IIp/

OK10K2

JI1.1J12.1
013233

Pa6ora B MaJbIx
rpyImax

4.5

Tema 4.1. Teopus BeposTHOCTEH.

Pemienne KOMOMHATOPHBIX 3324 IPU OpraHU3aIH
TEXHHYECKON SKCIUTyaTalliid MAIIuH U
000pyI0BaHHUS HA XKEJIE3HOJOPOKHOM TPAaHCIOPTE.
Mp/

MK 1.1 IIK
3.1

JI1.1J12.1
012233

PabGora B MabIx
rpymmnax

4.6

Tema 4.1. Teopus BeposSTHOCTEH.

Pemienue 3a1a4 Ha HAXOXKACHUE BEPOSTHOCTH
COOBITHS ITPU M3YYCHUH U TUTAHUPOBAHUH
TEXHOJIOTHYECKOTO IUKJIA SKCIUTyaTallud MallHH U
000pyIOBaHHS JKEIE3HOTOPOKHOTO TPAHCIIOPTA.
Omnpenenenue cpeTHEKBaAPaTHIHON CKOPOCTH ISt
pacuéra BeJIMYMHBI BO3BBILICHHST HAPYKHOTO
penbca. /Tlp/

OK 3 OK 4

JI1.1J12.1
019233

PabGora B MaJbIx
rpymmnax

Pa3nen 5. OcHOBHBIE YHCJIEHHBIE METObI

5.1

Tema 5.1. Uucnennoe muddepeHunpopanme.
TTonsrue o yncneHHOM AU HEepPEHIIMPOBAHUH.
Dopmytel TpHOIIKEHHOTO TU(depeHInpoBaHus,
OCHOBaHHbBIC Ha MHTEPIOJSAIIMOHHBIX (OpMyiax
Herotona. [IpumeneHne yncieHHOro

UG PepeHIINPOBAHUS TIPU PEILICHUN
npodeccuoHanbHeIX 3aaa4. /Jlex/

K 1.1 [IK
1.2

JI1.1J12.1
019233

AKTHBHOE
clylaHue

5.2

Tema 5.1. YucnenHoe nugdpepeHupoBaHue.
Pemenne 3aga4 Ha coCTaBIeHHE
IPOU3BOJCTBEHHOIO IJ1aHA IPY ILIAHUPOBAHUU
TEXHOJIOTHYECKOT0 IUKIIA SKCIUTyaTal[i MAIIUH U
obopynoBaHus Ha TpaHcnopre. /I1p/

OK 3 OK 4

JI1.1J12.1
0105233

PabGora B MaJbIx
rpymmnax




53 Tema 5.2. YucneHnHoe perieHre 00bIKHOBEHHBIX OK3IMK 1.1 JIl.1J12.1 AKTHBHOE
T depeHIInaIbHBIX YPaBHCHUH. 212233 ClylaHue
IToHsITHE O YUCIICHHOM PEIICHUH
muddepeHInanbHbIX ypaBHeHU. Meron Ditnepa
JULS pelieHNs: OObIKHOBEHHBIX TU((epeHInalIbHbIX
ypaBHeHu#. [I[pumeHeHne MeTo1a YHCICHHOTO
peuieHus aubGepeHIHaNTbHbIX YpaBHEHHH IPH
petieHun npodeccuoHaIbHbIX 3a1a4. /JIek/

54 Tema 5.2. UucneHHoe perieHne 0ObIKHOBEHHBIX OK4IIK 1.2 JI1.1J12.1 Pabota B ManbIx
T QepeHIInaILHBIX YPaBHCHUH. 219233 rpymnmax
OmnpenerneHne KOIMIeCTBa JICKTPOIHEPTUH,
3aTpaueHHON Ha TATY MOE310B, B 3aBUCHMOCTH OT
TUIaHa ¥ TPOGUIIS MyTH MOCPEACTBOM METOIa
Diinepa u pelieHuss 00BIKHOBEHHBIX
JupdepeHanbabX ypaBHeHuil. /IIp/

5.5 Tema 5.3. UucneHHOE MHTETPHUPOBAHUE. OK2O0OK3 JI1.1J12.1 AKTHBHOE
TToHATHE O YUCTICHHOM UHTEIPHPOBAHUH. 01092 33 clTylaHue
DopMyITBl YUCITIEHHOTO HHTETPHPOBAHUS
MpsIMOYTOJIBHUKA U Tpanenuil. Popmyna
Cumncona. AOCOIIOTHAS IOTPEIIHOCT MIPU
YHCJIEHHOM MHTerpupoBaHuu. /Jlex/

5.6 Tema 5.3. UncneHHOE MHTETPUPOBAHUE. OK10OK3 JI1.1J12.1 PaboTta B ManbIx
IIpumeHenne YrCIEHHOTO UHTETPUPOBAHUS JIS 213233 rpymnmnax
penieHus npogeccuoHanbHbIX 3a1au. /Ip/

5.7 CamocrosrensHast pabora Nel /Cp/ JI1.1J12.1

213233

5.8 CamocrosrensHast pabora Ne2 /Cp/ JI1.1J12.1

213233
59 CamocrosrensHast pabora Ne3 /Cp/ JI1.1J12.1
019233
5.10 CamocrosrensHast pabora Ned /Cp/ JI1.1J12.1
213233
5.11 CamocrosrenbHast pabora Ne5 /Cp/ JI1.1J12.1
0192 33
5.12 CamocrosrensHast pabora Ne6 /Cp/ JI1.1J12.1
213233
5.13 CamocrosrensHast pabora Ne7 /Cp/ JI1.1J12.1
019233
5.14 CamocrosrenbHast pabora Ne8 /Cp/ JI1.1J12.1
019233
5.15 CamocrosrensHast pabora Ne9 /Cp/ JI1.1J12.1
21092 33
5.16 Koncynpramms /Konc/
5.17  |Koncynbranus /Konc/

5. OIEHOYHBIE MATEPHAJIBI JUISI TIPOBEJEHUSA MPOMEXYTOUYHOM ATTECTAIIUU

PasMenieH B NpuIOKeHUHT

6. YYHEBHO-METOJNYECKOE 1 THO®OPMAINIMOHHOE OBECHEYEHUE JUCHUTIIMHBI (MK, TIM)

6.1. Pexomennyemas qutepatypa

6.1.1. IlepeyeHb OCHOBHOIH TUTEPaTYPbI, HEOOX0MMOI 151 ocBoeHus AucuumInHbl (MK, ITM)

ABTOpBI, COCTaBUTENN

3armaBue

H3natenbcTBO, IO

Bbammakos M.N.

MaremaTHKa: y4eOHUK

Mockea: KHOPYC, 2019,

6.1.2. IlepeyeHb JONMOJTHUTEILHON JUTEPATYPbI, HEO0X0AUMOIi 1151 ocBoeHus qucuunaunsl (MK, ITIM)

ABTOPBI, COCTaBUTEIHN

3arnaBue

H3parenbcTBO, IO

J2.1

JIucnukun B. T.,
Conoseitunk U. JI.

MaremaTuka B 3a/1a4ax ¢ peuICHUAMMU: y‘le6HO€ rmocoowue

Canxr-IlerepOypr: Jlans, 2019,
https://e.Janbook.com/book/112
074

6.2. Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHO¥ ceTH ""UHTepHeT", HE00X0AUMBIX /1JIs1 0CBOCHHS
Y Yy )

aucuuminabl (MK, TIM)




Ol

I'onuapenko, B.M. DnemenTsl Beicuiel MareMaTuku[ DJIeKTPOHHBINH pecypc] : yueOHuK /
l'ongapenko B.M., JIunaruna JI.B., PeimoB A.A. — Mocksa : KnoPyc, 2020. — 363 c. —
(CI10).

www.BOOK.ru

92

Jlucnukun, B.T. MaremaTuka B 331a4ax ¢ pelieHusIMu[ DIeKTPOHHBIHI pecypc]: yueO.
nocobue/B.T. Jlucuukun, U.A.Conoseiiunk.-Cankt-IletepOypr:Jlanp,2020.-464c.

www.BOOK.ru

33

bammaxos, M.1. Matematuka[D1ekTpoHHbIH pecypc]: yuebHuk/ M.J. bammMakoB. —
Mocksa : KnoPyc, 2019. — 394 ¢.— ISBN 978-5-406-05386-7

http://www.school.edu.ru/

6.3. Ilepeuyenb NHGOPMANMOHHBIX TEXHOJIOTHIi, HCIOIb3yEeMBbIX NPH OCYINECTBICHHH 00pa30BaTeJILHOIO Npolecca Mo
aucuumiude (MK, IIM), Bkiaroyasi nepe4eHb NPOrpaMMHOIo odecrneyeHus U MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
(mpH HEOOXOAMMOCTH)

6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust

ABBYY FineReader 11 Corporate Edition - [Iporpamma it pacrio3HaBanus TekcTa, forosop CJI-46

Free Conference Call (cBoG01Has TUTICH3MS )

Zoom (cBOOOIHAS JTUIICH3HS )

6.3.2 IlepeyeHb HH(POPMALHMOHHBIX CHIPABOYHBIX CHCTEM

7. OMACAHUE MATEPHAJIBHO-TEXHUYECKOWM BA3bI, HEOBXOUMOM JJIsI OCYIIECTBJIEHUA
OBPA30OBATEJIBHOI'O ITPOIECCA IO JUCIHUIIJIMHE (MK, IIM)

Aynuropus Haznauenue OcHarueHue

(IIpumWKT | YueOnas ayautopus Ui HPOBEACHUS 3aHATHI Jlocku aymuTopHBIE 3-X IIEMEHTHBIE;

CIIO) JIEKIIMOHHOTO THIIA, MPAKTHYECKUX 3aHATHH, Kommnerorep-1Intel(R) Core(TM)2 Duo CPU E7200

Aynuropust Ne|rpynnoBbIX U HHAUBUYaIbHBIX KOHCYIbTAIUM, @2.53GHz/1GB/250GB/DVD-RW; monurop LG Flatron L 1933 S;

410 KabuHer |Tekymiero KOHTpPOJIS ¥ MPOMEKYTOUHOIT arTecTanuy, | MynsTumenna npoektop Sanyo PLC-XU305A;

MIPUKJIATHON  |a TaxoKe IS cCaMOCTOSTENbHON paboThI ITpoeKIMOHHBIH 3KpaH;

MaTeMaTHKH MaKeTBl, MOJICJI TEOMETPUIECKHX TeJl, TEN BPALCHHs, CTCHIBI
TEeMaTHYECKHE.

(MTpumIDKT | YueOHas aymuropus Uil IPOBEICHHS 3aHATHI Jlocku ayuTopHBIE 3-X 3JIEMEHTHBIE,

CIIO) JIEKIIMOHHOTO THIIA, IPAKTUYECKUX 3aHITUH, Komnsrotep-11ntel(R) Core(TM)2 Duo CPU E7200

Aynuropust Ne|rpynnoBbIX U HHAUBUIYAIbHBIX KOHCYIbTAIUM, @2.53GHz/1GB/250GB/DVD-RW; monutop LG Flatron L 1933 S;

410 KabuHer |Tekymiero KOHTPOJIS ¥ MPOMEKYTOUHOIT aTTecTaruy, | Mynstumenna npoektop Sanyo PLC-XU305A;

MIPUKIIAJHON |a TakKe Ui CaMOCTOSATENBHOM paboThI [IpoekunoHHBIH SKpaH;

MaTeMaTHKH MAaKeTBI, MOJIEJI TeOMETPUIECKHX TeJI, TEN BPAICHHUS, CTCH B
TEeMaTHYECKHE.

(MIpumMKT | YueOHas aynuropus [Uis IPOBEICHHS 3aHATHI Jlocku ayuTOpHBIE 3-X 3JIEMEHTHBIE,

CIIO) JIEKIIMOHHOTO THIIA, TPAKTHUECKUX 3aHSATHIH, Kommstorep-1Intel(R) Core(TM)2 Duo CPU E7200

Aynutopust Ne|rpynmoBsIX 1 HHANBUIYaTbHBIX KOHCYIIBTALIUH, @2.53GHz/1GB/250GB/DVD-RW; mouutop LG Flatron L 1933 S;

410 Kabuner |Tekymiero KOHTPOIIS M MPOMEXKYTOUYHOU aTrTecTanuy, | MymnsriMenna npoektop Sanyo PLC-XU305A;

MIPUKIAJHON |a TakKe Ui CaMOCTOSATENBHOM padoThI [IpoekunoHHBIH SKpaH;

MaTeMaTHK! MaKeTBl, MOJICJI TEOMETPUYECKHX TeJI, TeJ BPAIICHHs, CTCHbI

TEMATHUYCCKUE.

8. METOAUYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCSA ITO OCBOEHUIO JUCHUTIIMHBI (MK, ITM)

Hanucanue koHcniekTa J'IeKIIPIfIZ KpaTKO, CXeMAaTU4YHO, IMOCJICA0OBATCIBHO d)HKCI/IpOBaTI) OCHOBHBIC ITOJIOXXCHHS, BEIBOEI,
(I)OpMyJ'II/IpOBKI/I, 0606I_H€HI/IH; moMe4daTh BaXXHBIC MBICJIH, BbIACJIATH KIIFOYCBBIC CJIOBA, TCPMUHBI. HpOBCpKa TCPMUHOB, MOHSTHUH C
IIOMOIIBIO BHHHKHOHCHHﬁ, CHOBapeﬁ, CIIPAaBOYHUKOB C BBIITMCBIBAHUEM TOJIKOBAaHUM B TETpaab. O0603HAYUTH BOIIPOCHI, TCPMHHEI,
marepual, KOTOprﬁ BBI3bIBACT TPYAHOCTH, IOMETUTH U MOIBITATHCA HaWTH OTBET B peKOMeHHyeMOﬁ JMTeparype. Ecnu
CaMOCTOSATECIIbHO HE y1a€TCA pa306paTI>C$[ B MaTtcpuaie, H€06XO,HI/IMO C(bOpMyJ'II/IpOBaTB BOIIPOC U 3aJ1aTh NPENIogaBaTe/ItO Ha
KOHCYJIbTAallu1, Ha IPAKTUYECKOM 3aHATHU. I[I/ICHI/IaHI/IHa peajin3yeTcsa C IpUMEHECHUEM IIOT




[NPMJIOXEHUE 1

OIEHOYHBIE MATEPHAJIbBI
no qucuuiuinHe «lIpuknanHas MaTemMaTHKa»

quist crienuanbHocTH 08.02.10 « CTpouTeNnbeTBO KENE3HbIX JOPOT, YTh U IYTEBOE X035ICTBO»

CocraBurens: npenoaasatenb Arogkuna A.O.



1. Onucanue noka3arteeil, KpUTepHeB U MIKAJ OLEHUBAHUSI KOMIIETEeHIHIi.

1.1. IToxazatenu u kputepun onenuBanus komnerennuii OK 1, OK 2, OK 3, OK 4, IIK 1.1, IIK 1.2, TIK

3.1, 11K 4.1.
OOBekT YpoBHH c(HOPMHUPOBAHHOCTH Kpurepuii onienuBanus
OLICHKH KOMIIETEHITHH pe3yJbTaTOB O0YUYCHHS
Hwuzkuit ypoBeHb
O6yuaromiics HOpOFOBBIfIUYPOBeHB YpoBeHb pPe3yNIbTaTOB 00yUYEHUS
[ToBbIIIEHHBIN YPOBEHD He HUIKe MOPOroBoro
Bricokuii ypoBeHb

1.2. xains! onenuBanusg kommerennui OK 1, OK 2, OK 3, OK 4, IIK 1.1, IIK 1.2, IIK 3.1,

[1K 4.1 npu apyrux dopmax NpoMeKyTOYHON aTTeCTaIUU.

JocTurnyrsl
1 ypOBEHb XapakTepucTuKa ypoBHS COPMHUPOBAHHOCTH
pe3yJbrara KOMIIETEHIINH
00y4eHus

[IIxama ortennBanus

OObyuaromuiics:

-00HapY>KUJ IPOOETBl B 3HAHUSX OCHOBHOT'O
y4eOHO-TIPOrPAMMHOT'0 MaTEPUAIa;

Huzkuit -JIOTTYCTHJT IPUHITUITHAIILHBIC OIIUOKH B BBITIOJTHCHHUH
YPOBCHB 3aJlaHUH, IPETyCMOTPEHHBIX TPOTPAMMOIi;

-HE MOXKET MIPOJIODKUTH O0YICHHUE WIIH MIPUCTYITUTH K
npoecCHOHANBHOM NeSTeNbHOCTH 10 OKOHYaHUU
IPOrpaMMBbI 0€3 JTOTIOTHUTEIHHBIX 3aHATHH 110
COOTBETCTBYIOIIEH AUCIUILINHE.

Hey,Z[OBJICTBOpI/ITeJ'ILHO

OO6yuaromuiicst:

-00HapyXMJI 3HAaHHE OCHOBHOTO Y4€OHO-IIPOTrPaAMMHOTO
MaTtepuaia B 00bEMe, He0OX0AUMOM JTsl TalibHEeHIIen
yueOHoil 1 mpezcTosieil npodeccuoHalIbHON
JeSITEIIbHOCTH;

[ToporoBelii | -crpaBisieTcs ¢ BBIIOJIHEHUEM 3a/laHUM,
YpOBEHb IPEyCMOTPEHHBIX TPOTPAMMOIi;

-3HaKOM C OCHOBHOM JINTEpaTypOH, pEKOMEHIOBAHHOU
paboueii mporpaMMoil TUCHHUTIIIHHBL;

-JI0IIyCTUJI HETOYHOCTH B OTBETE Ha BONPOCHI U IpU
BBITNIOJTHEHUH 3a/IaHUi TI0 y4eOHO-ITPOrpaMMHOMY
MarepHaiy, Ho o0yiafjaeT HeoOXOJMMBIMU 3HAHUSAMU JIJIS
UX YCTpaHEHUs MOJ pyKOBOJACTBOM IIPENOAABATENS.

Y 10BIETBOPUTEIBLHO

OOyyaromuiics:

- 00HapY>KWJI MOJHOE 3HaHUE Y4eOHO-TIPOrPAMMHOI0O
MaTepuana;

-YCHEIIHO BBIMOIHUI 3aJaHMsl, IPETyCMOTPEHHbIE
IIPOrpamMMoi;

[TOBBILIEHHBIN | -YCBOWJI OCHOBHYIO JUTEPATYPY, PEKOMEHIOBAHHYIO
YPOBEHb paboueii mporpaMMoi TUCIUIITUHBI;

-TI0Ka3aJl CUCTEeMAaTUYECKUI XapaKTep 3HAaHUU
y4eOHO-TIPOrPaMMHOT0 MaTepUaa;

-CII0COOEH K CAMOCTOSITEIbHOMY IOITOJIHEHHUIO 3HaHUH 110
y4eOHO-TIPOrpaMMHOMY MaTepHaly 1 OOHOBJICHUIO B X0OJI€
JanpHEenIel yaeOHol paboThl U podecCHOHaTBEHOM
JESITEIBHOCTH.

Xoporo

Bricokuii OO6yuaromuiicst:

OTJIN4YHO




YPOBEHB

-00HapyXUJI BCECTOPOHHUE, CUCTEMAaTHUECKUE U
TyOOKHe 3HaHUS y4eOHO-TIPOTPaMMHOI0 MaTepHraa;
-yMECT CBO60,Z[HO BBIINIOJIHATE 3aaHuA,
IPEIYCMOTPEHHBIE IPOrPAMMOIA;

-03HAaKOMUIJICS C JOIOIHUTEIBHON JTUTEPATYPOH;
-YCBOMJI B3aMMOCBSI3b OCHOBHBIX IIOHATHH JUCLUIUIMH U
UX 3Ha4YCHHUE JJIs IPHOOpETEeHNs podeccu;

-IIPOSIBUII TBOPUYECKHE CLIOCOOHOCTH B IOHUMaHUU
y4€0HO-ITPOrPaMMHOI'0 MaTepHuaa.

1.3. Onucanue 1mIKaja OleHUBAHUSA

Komnerenmuu o0y4aromerocs OleHUBaeTCs CIAEAYIOLUIMM 00pa3oM:

[Tnanupye CopepxaHue IKabl OLICHUBAHWS
MBI JIOCTUTHYTOT'O YPOBHS pe3yJibTaTa 00y4eHHs
ypoBenb | HeynosnerBopuren | Y 10BiIE€TBOPUTEN Xopouio Otnnuno
pe3ysbTaro BHO bHO
B He 3aureno 3auTeHo 3auTeHo 3auTeHo
OCBOEHUS
HecnocoOHOCTE OO6yyarommiics OO6yyaromumiics Obyuaromuiics
oOyuarorerocs CrocoOeH JEMOHCTPUPYET JE€MOHCTPUPYET
CaMOCTOSITEJILHO CaMOCTOSITENIBHO | CIIOCOOHOCTH K CIOCOOHOCTH K
IPOJEMOHCTPUPOB | MPOJAEMOHCTPUPO | CAMOCTOSATENBHOMY | CAaMOCTOSATEIbLHOMY
aTh HAJIM4KE BaTh HAJIMUUE IIPUMEHEHHUIO IIPUMEHEHHIO
3HAHUU IIpH 3HAHWM NpU 3HaHUH IPH 3HAHUU B BBIOOpE
pELIECHUN 3aJaH, | pEeLICHUH peLIeHNH 3aJJaHui, | crocoba peneHus
3HaTh KOTOpBIE OBLITN 3aJlaHuH, AQHAJIOTUYHBIX TEM, HEU3BECTHBIX WIH
IIPEJICTaBIICHbI KOTOpbIE ObLIH KOTOpBIE HECTaHIapTHBIX
npernojaaBareaemM IIPEJICTaBICHbI MIpeICTaBIsII 3aJlaHuM U NIpU
BMeECTe ¢ 00pa3IoM | MpernojaBareneM | IpenojaBarelb, KOHCYJIbTaTUBHOMU
UX pelICHHUS. BMECTE C U IIPU €0 MOJIJIEP’KKE B YACTH
00pa31oM ux KOHCYJIbTaTUBHOU MEXIUCHUIUITMHAPH
peleHus. MOJJIEPIKKE B YACTU | BIX CBSA3EH.
COBPEMEHHBIX
poOJIEM.
OrcyrcTBuE Yy OO6yuatouuiics OO6yuarouiics OOyuaronmiics
oOyuatomerocs JEMOHCTPHUPYET MPOJEMOHCTPUPYET | JEMOHCTPHUPYET
CaMOCTOSITENIBHOCT | CaMOCTOSITEIBHOC | CAaMOCTOSITEIbHOE CaMOCTOSITEIIbHOE
U B IPUMEHEHUHU Th B IPUMEHEHUHU | IPUMEHEHHE MpUMEHEHNE
YMEHUH 110 YMEHUU PEIICHNs | YMEHUH pelleHUs YMEHUH pELICHUS
HCIIOJIb30BaHUIO y4eOHBIX 3aJlaHui, HEU3BECTHBIX WIH
METOJIOB OCBOCHMS | 3aJaHUM B AQHAJIOTUYHBIX TEM, HECTaHIapTHBIX
YMmeth yueOHoM ITOJITHOM KOTOpBIE 3a/IaHuN U TIpU
JUCLUIUINHBI. COOTBETCTBUHU C MIPEICTABIIAII KOHCYJIbTaTUBHOMN
oOpa3siom, MIpernoaBaTelib, MOJJIEPIKKE
JTaHHBIM U IIPU €0 IIpenojaBaTess B
npenojaBareyieM. | KOHCYJIbTaTUBHON 4acTu
MOJJIEPIKKE B YACTH | MEXAMCLUIIIMHAPH
COBPEMEHHBIX BIX CBA3CH.
pobIIeM.
Hecmniocobnocth OOyuarommiics OOGyuarommiics OO6yuarommiics
CaMOCTOSITENILHO JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
Bnaners | mposIBUTH HAaBBIK CaMOCTOSITEJIBHOC | CaMOCTOSITEIIBHOE CaMOCTOSITEIIHOE
peleHus Thb B IPUMEHEHUHU | NIPUMEHEHHE HaBblKa | IPUMEHEHNE HaBbIKa
MOCTaBJICHHOMN HaBBIKA 10 pellIeHUs 3aIaHuH, peleHus




3aJa4u 1o 3aJaHuAM, AHAJIOTUYHBIX TEM, HCU3BCCTHBIX NN
CTaHIAPTHOMY perieHre KOTOpBIC HECTaH/IapTHBIX
00pa3ily TOBTOPHO. | KOTOPBIX OBLIO TIPEACTAaBIIAI 3aJlaHUi U TIpU
HIOKa3aHO IperoiaBaTelb, KOHCYJIbTaTHBHON
IperojaBaTeeM. | M IIPH ero HOJIJICPKKE
KOHCYJIbTaTHBHOU HperoaBaTess B
MOJICPXKKE B YaCTH | YaCTH
COBPEMEHHBIX MEXIUCHUILTHHAPH
pobIIeM. BIX CBSI3CH.

2. IlepeyeHb BONPOCOB 1S CIA4YU APYTUX (POPM NMPOMEKYTOYHOM aTTecCTAllMU.

[Tepeuens BOMPOCOB K IpYruM GopmMaM MPOMEKYTOUHOU arTecTanun (3 ceMecTp)

NN R LD =

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.

Onpenenenne KOMIUIEKCHOTO yucia. Moyibs ¥ apryMeHT komiuiekcHoro uncia (OK 2).
Anrebpanueckas, TPUTOHOMETpHUUECKas U IoKa3areiabHas (opMbl KomIuiekcHoro yncna. (OK 2)
HevictBust Hax koMiuiekcHbIMU yuciamu. (OK 2).

[TprMeHeHNne KOMIIJIEKCHBIX YHMCEN MPH pellieHHH npodeccnoHanbHbIX 3a1ad. (OK 2).
MmuoxectBa u ero anemeHTsl. (OK 4).

Onepanuu Hag mHOkecTBaMu. (OK 4).

3anmaun, mpuBoOIAIIME K MOHATHIO TpadoB. (OK 3).

[TprMeHeHne TeOpHUU MHOXKECTB M TEOPHH I'padoB MPH pelieHUH IpodecCHOHATIbHBIX 3ajiau B
skoHoMuKe U joructuke. (I1K 1.2).

Omnpenenenue nmpousBoaHOM. ['eomeTpruyeckuit u pusndeckuii cMmpica npousBogHon. (ITK 1.1).
[TpaBuna quddepenumupoBanust pynkuuit. Dopmynsl nupdepenmmpoanns. (IIK 1.1).
Omnpenenénnpiit uarerpan. ®opmyna Hetorona-Jleitonuma. (OK 1).

[Tpunoxxenue onpenenéHHOT0 HHTErpaja K peleHnio pa3andnbix 3a1a4d. (OK 1).

[Tonstue nuddepennnansHoro ypapuenus. Oomee u yactHoe pemenue. (1K 1.1).
Juddepenunansable ypaBHEeHUs ¢ pazaenstomumucs nepemenusivu. (IIK 1.1).

OpnHoponuble nuddepennnanbable ypaBHeHus nepsoro nopsaka. (ITK 1.1).

JluHeiHble OJTHOPOIHBIE YPABHEHUS BTOPOI0 MOPsAKA C MOCTOSHHBIMU K03 purmentamu. (11K 1.1).
Juddepenumanbable ypaBHEHHs B YaCTHBIX pou3BoAHbIX. (OK 1).

Uucnossle psaabl: onpenenenus, Buabl psiaos. (ITIK 1.2).

[Tpu3nak cxoaumocTu yncioBoro psja no Jamam6epy. (IIK 1.2).

Paznoxenne noapHTerpanbHoil pynkuuu B psa Teinopa. (I1IK 1.2).

Paznoxenue creneHHbIX psioB B psija Maxnopena. (ITK 1.2)

OcHoBHbIe ToHATHST KOMOHaTopuku. (OK 4).

OnpezneneHne BEPOSTHOCTH: KIIACCUYECKOH, CTaTHCTUUECKOi, reomeTpuueckoif. (OK 4).
Teopemsl cnoxenust 1 ymHoxkeHus BepositHocted. (11K 3.1).

dopmyiia noiaHOH BeposTHOCTH, popmyna bepuymmm. (TIK 4.1).

Cnyyalinble BeTMYMHBI. MaTeMaTuuecKkoe OKuaaHue, TUCIIEPCHs], CPEIHEE KBAAPATUIHOE
otkionenue. (I1K 3.1).

@DopMyJIbl YUCIIEHHOTO MHTETPUPOBAHUS: NIPAMOYToIbHUKA, Tpanenuu. (11K 4.1).

®opmyna Cumncona. (11K 4.1)

AGCOI0THAs OTPEIIHOCTD MPH YUCIIeHHOM uHTerpupoBanuu. (OK 4)

Dopmyiibl TpUOIMKEHHOTO TU(PEpEeHIIMPOBAHNS, OCHOBAHHBIE HA MHTEPIOJSILIMOHHBIX (OpMYyIax
Hrrotona. (OK 2).

3. TecroBble 3ananusi. OueHKa M0 pe3yJbTaTaM TECTUPOBAHUS.

3.1. [IpumepHbIe 3aaHKS TECTa

1.

Urto npeacrasnseT coboit uncio i? (OK 2)

a) UYmcio, KBagpaTHBIH KOPEeHb U3 KOTOPOro paBeH -1;
0) Ywcno, KBagpaT KOTOPOTO paBeH -1;

B) Ywucno, KBapaTHbIM KOPEHb U3 KOTOPOI'O PaBeH 1;



r) Ywucno, KBagpaT KOTOPOro paBeH 1.
2. Ywucna Buga a+bi, rae a u b- AeiiCTBUTEIBHBIC YKCTIA, I-MHUMAs eUHUIA, OyZeM Ha3biBaTh:...(OK 2)
OTBeT: KOMIJIEKCHBIMU.
3. CymmMma koMmruieKcHbIX uucen Z=5-3i u Z,=3+7i paBHa: (OK 2)
a) 8+10i;
0) 8+7i;
B) 8+4i;
r) 2+4i.
4. Haiitu U3 npesIoKeHHbIX yncen unciio mauMoe : (OK 2)
a) Z=2-8i;
0) Z=10i;
B) Z=16;
r) Z=0.
5. Ckoubko ¢GopM 3anucu umeeT komiuiekcHoe uuciio: (OK 2)
a) 1;
0) 2;
B) 3;
r) 4.
6. IlocnemoBaTebHOCTH MPaBHIIA IIEPEX0/1a OT aNreOpandecKoi GopmMbl KOMIUIEKCHOTO YHCIIa K
TpUroHomerpuueckou. Jlano: Z=a+bi — anredpanueckas ¢popma (OK 2)

. a b o o
a) CocCTaBiIgIOT YpaBHCHHEC S1n O=— U COS (p=—H 110 3HAYCHHUIO OAHOU H3 q)YHKHI/II/I OIIPCACIIAIOT YIoJl @
r r

0) 3anmucChIBalOT YUCIO B TPUTOHOMETpUYECKOi popme Z=r(cos @+ isin @)
B) M300paxaroT KOMILIEKCHBIE YHCIIa HA KOOPAUHATHOM MJIOCKOCTH JJISl ONpeieTICHUE YeTBEPTU

r) HaxomaT Moayib KOMILIEKCHOTO Yucia 1o gpopmyiae r=va? + b?
OtBet:4;3;1;52.
7. Pa3HOCTH KOMILIEKCHBIX uncen Z;=5-3i u Z,=-1-6i paBna... (OK 2)
a) 6+9i;
0) 4-9i;
B) 6+3i;
r) 6-9i.
8. Tpuronomerpuueckas (popma KOMIIJIEKCHOTO YUCIIa, UMEIOIIETr0 MOAYIb =4 1 aprymeHT ¢=210°
umeeT Bz ... (OK 2)
a) 4(sin 210°+ icos 210°);
0) 4(cos 210°+isin 210°);
B) 4(cos 210°-isin 210°);
r) 4(sin 210°-icos 210°);
9. Ywucno, conpsixkeHHoe uncny -44+21 umeer Bua... (OK 2)
a) 2-4i;
0) 4+2i;
B) -4-2i;
r) 4-2i.

10. UYwucno mpoTHBOMONIOXKHOE YncTy Z=-6-2i umeet Bu...( OK 2)

a) -6+2i;

0) 6-2i;

B) 6+2i;

r) 2i-6.
11. CootBerctBue Mexay hopmamu koMriekcHoro uncia (OK 2)
1.anrebpanyeckasi popMa KOMIUIEKCHOTO YHCIIa a)Z=r(cos @-+isin @)
2.TpuroHoMeTpuyeckas opMa KOMILIEKCHOTO Yncia 6)Z=re"
3.mokazaTenbHas popMa KOMILICKCHOTO YHCIIa B)Z=(cos@ + ising)

Z=a+bi

OtBer: 1-1;
2-a;
3-0.



12. Tpuronomerpudeckas ¢popma KoMIuIeKcHOTo uncia Z=2+2i umeet Bun: (OK 2)
a) Zz\/8(cos%+isin 45°);
6) Z=2\2(cos 45°+isin 45°);
B) Z=2V2(cos 45°-isin 45°);
r) Z=2\2(sin J-icos 3).
13. CootBercTBHE MEXTY (hOpPMYJIaMH U ACHCTBUSIMH KOMIUIEKCHOTO YHCJIa B TPUTOHOMETPUICCKOM
dopme: (OK 2)
1)yMHOKeHHE; a)Z"=r"(cos @+isin @);
2)neneHue;
0)Z;-Zo=r-12(cOS(Q1+Po+isin(Qi+¢2));
Zl r1 . .
3)BO3BENECHHUE B CTCIICHB; B), = (COS(@1-(2)+isin(P1-¢2))
2 2

4)u3BrIeYCHUE KOPHS. r)Z=cos n @+isin n ¢

MNZ=\r

+2IIK . . @+2IK
(cos‘p ——isin L4

OTtBeTt:1-0;

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

n

2-B;
3-a;
4-n.
14. 3amnuck KOMIUIEKCHOTO 4YKciia B BU€E a+bi Ha3pIBaeTcs ... koMiiekcHoro uncia.(OK 2)
Otser: anredopanyeckas ¢popma
15. Kakoe KOMIIJIEKCHOE YHCIIO MOJy4aeTCs IPU YMHOKEHHUHU JIBYX COIPSKEHHBIX KOMIUIEKCHBIX
gucedn...(OK 2)
a) KommiekcHoe uncino;
0) PanmonanbHoOE;
B) MHumoe;
r) JleilictBuTe/IbHOE.
16. Kak n3o0paxaeTcst KOMIIJIEKCHOE YUCJIO Ha KOOPAMHATHON TUIOCKOCTH ....(OK 2)
a) Bextopowm;
6) Ilpsmoii nuHuei;
B) Ortpeskom;
r) Kpusoii munuei.
17. PacnonoXuTh KOMIUIEKCHBIE YUCIIa B IOPSJIKE BO3pAacTaHMsI KOG GHUIMEHTOB IPU MHUMOI €TUHHULIE.
(OK 2)
a) Z=3+4i;
0) Z=2+3i;
B) Z=2i;
r) Z=4-2i.
Orteer: 1); B); 0); a).
18. JIBa KOMIUIEKCHOTO YKMCJIa HA3bIBAOTCH ..., €CJIM OHU OTIMYAIOTCS JPYT OT Ipyra TOJIbKO 3HAKaMH
nepea MHUMOI dacthio. (OK 2)
OTBer: conpsizKeHHbIMH.
19. TTycTh MHOKECTBO A 33/1aHO C TIOMOIIBIO XapaKTePUCTHIECKOTO cBoMCTBA: A={nj[n ENul <n <
6/}. Torma 3T0 MHOKECTBO, 3aJaHHOE TIEPEUNCITIEHUEM BCEX €r0 deMeHToB uMeet Buj: (OK 4)
a) A={1;6};
0) A={2,3,4,5};
B) A={1,2,3,4,56,78,..};
r) A={1,2,3,4,5,6}.
20. Nausr maoXectBa A={a, b, c,d, e} uB={c,d, e, g, k}. Torna maoxectBo A|B pasHo...(OK 4)

a. {a,b,c};
b. {g,k};
c. {a,b};

d. {c,d,e}.



21. Ha pucynke n3zo0paxxeHsl MHOkecTBa A,B,C. 3amrpuxoBanHas 00J1aCTh COOTBETCTBYET MHOXKECTBY:
(OK 3)

1. AUBUC;
2. BNC;
3. ANBNC;
4. AnB.
22. lano mHOkecTBO A={x|x € N u X JeauTCs Hale 0 Ha 6}Toraa BepHbIM YTBEPKIEHUEM OyIeT
«MnoxectBo A...(OK 4)
1. 0eckoHeYHO M 32/1aHO C MOMOIIbIO XAPAKTEPUCTHYECKOI0 CBOMCTBA;
2. KOHEYHO U 33J]JaHO MEPEUUCICHUEM DIIEMEHTOB;
3. KOHEYHO M 33/IaHO C TOMOIIbIO XapaKTePUCTUUYECKOTO CBOWCTBA;
4. OECKOHEYHO U 3aJ]aHO MEePEeYNCIIEHUEM 3JIEMEHTOB.

23. OnpenenuTh Kakoe U3 MHOKECTB SBIIAETCS IOAMHOXKecTBOM MHOKecTBa A={5,15,25,35,45,55} (OK
4)

1. {25,55,75}
2. {55};

3. {5,25,50};
4. {10,25}.

24. Tlycte A={2}, B={5,6,7,8}. Toraa npsimoe npousseneune A*B pasuo (OK 3)
1. A*B={(2;10), (2;12), (2; 14), (2; 16)};
2. A*B={10;12; 14; 16};
3. A*B={(5;2),(6;2),(7;2),(8;2)};
4. A*B={(2;5),(2;6),(2;7),(2;8}.

25. Haiitu napy (X;y), HaXOASIYIOCSI B OTHOILIEHUU y=x4 (OK 4)
1. (-2;-6);
2. (-2;16);
3. (-2;8);
4. (-2;-16).
26. Haiitu napy (x;y), Haxoasuytocst B oTHoeHuu y=sin x (OK 3)
1. (1;1);
2. (0;0);
3. (1;0)
4. (0;1)

27. Crenens BepuinHbl rpaga A pasHo...(OK 4)

L.
2.
oy :
4.

28. COOTBETCTBHE MEX/y OCHOBHBIMH OlepalsiMu MHOXecTB U ee popmyiamu: (OK 3)

-

9

Lo

1. OObenuHeHUE HANB={x|x € AuX € B}
2. Tlepeceuenue 2)AB={X|X € A, X #B}
3. Pasnoctb 3)AUB={X|X €A nmu XeB}
OtBeT: 1-3;
2-1;
3-2.

29. Kak Ha3biBaercs rpad, y KOTOporo HedeTHoe 4rciio 4eTHbIX BepiinH.(OK 3)
1. Casa3HOM;
2. HecssHoi;
3. Jiigepos rpad.
30. Jlansr MHOKecTBA A={5,10,15,20}, B={3,6,9,12,15}. YcTaHOBHTE COOTBETCTBHE MEXKTY CIIETYIOIIMMHU
MHOXECTBAMHU W HEOOXOAMMBIMH JIJIsl UX TOJTyYeHHUs ornepanusiMu Haj MHokecTBaMu A u B. (OK 4)

1. {1;5} 1)pazHoctb MHOXeCTB A 1 B

2. {3,5,6,9,10,12,15,20} 2)o0beTMHEHNE MHOKECTB A 1 B

3. {5,10,20} 3)nepeceueHne MHOXKeCcTB A u B.
OtBer: 1-3;

2-2;



31.

32.

33.

34.

35.

36.

37.

38.

39.

3-1.

[TocnenoBarenbHOCTh PACTIONOKEHHSI MHOXKECTB 110 KOJIMYECTBY COJIEP’KaHUS AIEMEHTOB B 3TUX
MHOxecTBax: (OK 4)

1. A={3;-5;-6;+7}

2. B=1{31;2;0,1;—-2;0}

1 1

3. C={3;-01,—5

4. D ={1;1}

OtBet: 4,3,1,2
[TpousBoanas Gpynkiuu y=f(X) B JaHHOM TOYKE X HA3bIBAIOT ... OTHOIIEHHS MPpUpAICHUS QYHKIUU Ay
K COOTBETCTBYIOIIEMY IPHUPAIIEHUIO apryMeHTa AX npu yciaoBuu. Uro Ax—0 (OK 1)
OTBer: npeae
[pomssomnas dpynkmun y=e3**! papna...(OK 1)

1. 3 e3x+1

2. 2 e3x+1

3. (Bx+ 1)e3xt!

4. e3x+1
Bropas npousBoHas GyHKIUU y(x)=7+5x—x2 umeet Bua...(OK 1)

1. y"=-2

2. y"=5-2x

3. y'=11

4. y"=0
Hana pynkuus y=2x4-x3-2. Y CcTaHOBHUTE COOTBETCTBUE MEXKTY TPOU3BOAHBIMU (DYHKIIMU U HX
3nauenusimu (OK 1)

1. y'(-1) 1)-11

2. y(0) 2)5
3. y'(1) 3)0
OtBeT: 1-1;
2-3;
3-2.
[MpousBoanas Gpynkuuu y=e* - In“% umeer Bus... (OK 1)

1. eX 4=

X
2. e*:1

X
3. eflnx+e*-

4. e*lnx —e*

i

OnpeienennbIil uaTerpan | 06 % x?dx pases...(OK 1)

1. 16
x3
2. -
3. 36
4. 6

OnpeneneHHblil HHTErpasn f_lz (2x — 3x%)dx pasen ... (OK 1)
1. 12

2. 9
3. 4
4. -12

Teno aBHXeTCs MPAMOJIUHEMHO CO CKOPOCTBIO v(t)=(3t2+4t+1) M/c. Toraa myTh IpONIEHHBIN TEJIOM 32
nepBbie 3¢ OT Havasa ABMKeHus paseH...(OK 1)

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

4. 22m



41.

42.

43.

44.

45.

46.

47.

48.

= 0, B pe3ynbTare pa3aeiacHus mepeMeHHbIX
cBoAuTCs K ypaBHeHuto... (IIK 1.1)

dx . 2
1. o sin ydy

dx )
2. oSy dy
3. dx = (6x + 1Dsin?ydy
4, =(6x+1)dx
Oo1ee pernieHre TUHEHHOTO 0THOPOAHOTO AU PEPEHITNATBHOTO YPaBHEHUSI BTOPOTO MOPSIIKA C

-6
MOCTOSIHHBIMU KO3(HUIIMEHTaMI UMeET BUJL: y=(C1+CoX)e™ , TOra KOPHU XapaKTEPHCTHUECKOTO
ypaBHeHus paBHbl...(I1IK 1.1)

1. ki=k;=-6

2. ki=6; k=0

3. ki=6; ko=1

4. ki;=k,=0
Oynkiys y=ce™-1 sBusiercst pemenneM qudHepeHInaIbHOr0 ypaBHEHUs y'=2¢", TO 3HaY€HHE C PABHO:
(TIK 1.1)

1. 2

2.1

3. -1

4. 1

2
I[H(bq)epeHuHaJILHHM YPaBHEHUEM B YaCTHBIX YPaBHEHUSX NMPOoU3BOAHBIX siBisercs...(IIK 1.1)

L. (xy+x)dx+(y-x"y)dy = 0
2 y"'- 4y +y=0

3. y'= 7 +sin x
oz
4. cos y—+sm X 5 =0

ITpu pemennn auddepenunansuoro ypasHenus y”+2y'+50y=0, nonyuaetrcs D<0, Toraa oOmee
pemenue umeet Bua y=... (IIK 1.1)
OtBer: y=¢"(c1cosbx+cysinbx)

(=D (n+1)

BTopoii uieH 4uciioBoro psaaa Y —q paBeH... (ITIK 1.2)

3n-1-1
1. 0.5
2. 05
3. -15
4. 1.5
YactuuHas cymma Sz psiia Y.p—q 5% paBHa...( [1K 1.2)

1. %8

* 125
4. 2

125
IlocnenoBaTeabHOCTH AJIropuTMa peuicHu-d ,Z[I/I(I)(I)epeHL[I/IaJ'IBHOFO YpaBHCHUS C PA3ACTIAIOIIUMUCSH

nepemennbivu (11K 1.1)
1. UYnensl ¢ o1MHAKOBBIMU U DepeHIaTaMy EPEHOCAT B OJJHY CTOPOHY PAaBEHCTBA U BBIHOCAT
muddepenmman 3a ckooky
2. Huterpupyror o0e yacTu paBEHCTBA U HAXOJAT 00lIiee pelieHne
3. BripaxaroT npou3BoaHyI0 GyHKIIMH uepe3 auddepennumanst dx u dy
4. PaznensroT nepeMeHHbIE
5. Ecnu 3agaHbl HauanbHBIE YCIOBHSI, TO HAXOJAT YaCTHOE PEIlIeHUE
OtBer: 3,1,4,2,5
CooTBeTCTBHE MEKy OCHOBHBIMH AJIEMEHTaAMHU KOM6I/IHaTOpI/IKI/I u ux ¢popmymnamu: (I1IK 3.1)

1. IlepecraHoBku 1A}, = (m n)|
2. Coueranue 2)P,=n!
3. PasmenicHue 3)Cn=—2T !

(m—n)!n!



49.

50.

51.

52.

53.

54.

55.

OtBeT:1-2;
2-3;
3-1.
[MTocne0BaTeIbHOCTh COCTABIICHHS YPABHEHHUS KacaTeIbHOU K rpaduky GyHKimu Y = f(Xx) B TOUKE C
abcuuccoit xg (ITIK 3.1)
1. Onpenenuts yrioBoit koahduiment kacarensHoit k = f'(xg) ...
2. Haiitu opaunHaty Touku Kacanus yo=f(Xo). 3anucarb koopauHaThl TOUKU KacaHus Mo(Xo;Yo)
3. CocraBuTh ypaBHEHHE KacaTenbHOHU Y-Yo=f"(X0;yo). laTh OTBET B BHJIe ypaBHEHH 00IIETO BUIA
OtBer:2,1,3
B ypHe 3 kpacHBIX, 5 3€JI€HbIX U 7 KENTHIX MAapoB. 13 ypHbI BHIHUMAIOT OAMH 11ap. BeposTHOCTH TOTO,
YTO BBIHYTBIN IIap oKakeTcs 3eiaeHbiM(coobiTie A) paBHa: (ITK 3.1)

1. P(A)=
2. P(A)——
3. P(A);
4. P(A)=

W3 OyKkB clloBa «CXeMay» COCTABIISIOT pa3IMUYHBIC CIIOBA, COCTOSIINE M3 5 OYyKB, KaXKaast U3 KOTOPBIX
BCTpeuaeTcs poBHO oAMH pa3. Yucno takux cios paBHo: (OK 3)

1. 120

2. 200

3. 10

4. 60

1
MarepuainbHast TOUYKa JBUKETCS 1o 3aKOHY S() = gt?’ -3t -3t +

1. HaliTu MOMeHT BpeMeHH t,, koraa yckopenue Touku oyzaet pasHo 0. (OK 1)
1. 0
2. 3

3. 6
4. 4

BepositHOCTh caun 3adera ydamumcs pasHa 0,8, a BeposTHOCT cjauu 3k3ameHa pasHa 0,9. Kakosa
BEPOATHOCTH TOTO, UTO ydariuiics cnaet sx3amen? (OK 3

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

[TocnenoBarenbHOCTh BEIUMCICHMSI ONIPENIETICHHOIO HHTErpasia ff f(x)dx. (OK 1)
1. Haxopndar 3Hauenue unrerpana F(x)+c npu x=a, c=0, T.e. Beruuciustot F(a)
2. Haxonar 3nauenue unrerpaia F(x)+c npu x=b,c=0, T.e Beruncnsot F(b)
3. Haxomst Heonpenenennsiii uurerpan [ f(x)dx = F(x) + ¢
4. Haxoasr paznocts F=(b)-F(a)
OtBer: 3,2, 1, 4.

Crpens0y B iens Beayt 10 commat. J{s nsaty u3 HUX BeposTHOCTH nomaaanus 0,6, mist tpex 0,5 u ans
octanpHbIX 0,3. KakoBa BeposTHOCTh mopaxkenus nenu? (OK 3)

1. 51
2. 0,51
3. 14

56. MareMaTuieckoe OKuJaHue cIydailHOW BEJIMYUHBI, 3a/laHHOM 3aKoHOM pactpenenenus (1K 3.1)

-1 0 2
02102106

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

a) 1,6

b) 3,6

c) 1.5

d) 1

57.

CKoJIbKUMH cIToco0aMH MOXHO BBIOpaTh TPeX ASKYPHBIX, eciid B kinacce 30 yuammxcs (OK 3)



a) 4060
b) 812
c) 90
d) 1620
58. Uto onpexenser 3ta hopmyna P(A)=% (TIK 3.1)

1. YcinoBHas BEpOSTHOCTD
2. BeposiTHOCTH COOBITHSI
3. Teopema croxxeHus

4. Teopema yMHOXEHUS

59. Iyt npuOIMKEHHOTO BBIYKMCIICHUS WHTErpala MOXHO BOCIIOJIB30BATHCS (POPMYIIONW TpPAIICIIHiA:
Yotyn

oG ~ (A y 4y e Y
Orpe3ok [a; b] pa3out Ha n paBHBIX 4acteid. [TycTs n=4. BerunciieHnus1 POU3BOAUTH C TOYHOCTBHIO JIO
0,01. Toraa [}’ x? dx =... (TIK 4.1)
a) 9
0) 8,75
B) 8,67
r) 8
60. [TocnenoBaTeNbHOCTh HAXOXAEHUS TNPUOIIKEHHOTO 3HAYEHUS OIPENeIEHHOrO HWHTErpaia 1o
dbopMynaM npuOIMKEHHBIX BEIUUCICHHUM (METOJ MPAMOYTOJILHUKOB, Tpamneuu, napadosnsl) (I[1K 4.1)
1. Bpluucnuth 3HaueHUs NOAMHTErpanbHOM (yHKUuU y=f(X) B TOYKax J[eleHHs, T.€. HAUTU
yo=1(Xo), y1=f(x1), y2=f (x2),..., yo=1(Xn)
2. Pa3znenuTh OTpEe30K MHTETPUPOBAHMS [a;b] HA N POBHBIX YacTed TOYKAMHU Xg=a, X1,X2,...,Xn-1,
X,=b
3. Bocmnonb3oBaTbes 0AHOM U3 TPUOTUKEHHBIX (HOPMYI.
OtBet: 2,1,3

3.2. CooTBeTCTBHE MEXKIY OanbHON CUCTEMOM M CHUCTEMOH OLIEHMBAaHHUS MO pe3yjbTaTaM T€CTUPOBAHUS
yCTaHaBJIMBACTCSI TOCPEICTBOM CIIEYIOLIeH TaOIUIIbI:

YpoBeHb
ITokazarenu oneHUBaHUA
OOBEKT OLIEHKH Onenka pE3yJIBTaTOB
pe3yabTaTOB OOYUECHHS
oOy4eHust
60 GanIoB U MeHee «HeynoBneTBOpUTEIBLHO Hu3zkuit ypoBeHb
74 — 61 Gannos «Y 1OBJIETBOPUTETHHOY IToporoBelii ypoBeHb
OGyuarommiics 84 — 77 6annoB «Xopoo» I1oBBIIICHHBIN YPOBEHb
100 — 85 GamnoB «OTINYHO» BrIcoknii ypoBeHb

4. Onenka orBera, 00y4arouIerocs Ha BONPOCHI NPH caade APYrux (opM HNPOMEKYTOYHOM
aTTecTanuu.

4.1. OueHka oTBeTa, 00y4aromerocst Ha BOIPOCH! IPHU c1ade APYyrux GopM NpOMeKyTOUHON aTTeCTallHH.

CojepkaHue MIKaJlbl OLICHUBAHUS
OJIEMEHTHI HeynosnerBop | YaonerBopuren Xopoto OO
OIICHHUBaHUS HTEILHO BHO
He 3auteno 3aureHo 3aureHo 3aureHo
CooTBeTcTBHUE ITomHoC
OTBETOB HECOOTBETCTBU 3HAYUTEILHEIC He3naunrtensHbIie ITonHoe
dbopMyTupOBKaM € II0 BCEM MOTPEITHOCTH MOTPEUTHOCTH COOTBCTCTBUC
BOITPOCOB (3a/1aHMI) BOIIPOCaM
Crpykrypa, ITonnoe 3HauuTENbHOE HesnauurensHoe CootBercTBHE
MOCJIEOBATEIFHOCTh | HECOOTBETCTBH | HECOOTBETCTBHUE HECOOTBETCTBHE KPUTEPHIO MPH
M JIOTHKA OTBETA. € KPUTEPHIO. KPUTEPUIO KPUTEPUIO OTBETE HA BCE




YMeHue 4eTko,

MOHSITHO, TPAMOTHO 1

CBOOOIHO M3JIaraTh
CBOH MBICIIH

BOIIPOCHI.

HNwmerot mecto

ImpernoagaBaTes.

CYLLECTBEHHBIE Nmerot mecTo
SHanme [Tonnoe yIyHieHUs HECYIIECTBEHHbIE
HE3HaHUE (He3HaHMe YIOYUIEHUS. U [Tonnoe
HOPMAaTUBHBIX, . .
DABOBLIX HOPMAaTUBHOM | Oouiblieil yacTu HE3HaHUe COOTBETCTBUE
P Y IIPaBOBOM 13 IOKyMEHTOB 1 OTJIEJIbHBIX JaHHOMY
JIOKYMEHTOB U .
J—— 0a3bl 1 CIeLMaJIbHON (EIMHUYHBIX ) KPUTEPHUIO OTBETOB
ATEDATVDLL CHeIHabHOM JUTEPaTypPHI MO paboT u3 uncia Ha BCE BOIPOCHI.
patyp JUTEPATYyphl Ha3BaHMUIO, o0s13aTeNbHON
COJIEP>KaHUIO U JUTEPATYPHI.
T.J.).
ITonnoe
COOTBETCTBUE
JTAaHHOM
YMeHue yBA3bIBaTh YMenue Y
. YMmeHue cBs3aTh YMeHue cBs3ath KPUTEPUIO.
TEOPUIO C IPAKTUKOM, CBSA3aTh
BOIIPOCHI TEOPUU | BOIPOCHI TEOPUU U Crnioco6HOCTH
B TOM YHCJIC B TEOPHIO C
. Y IPAKTHKU MPAKTUKHU B UHTETPUPOBATH
obmacTu MPAKTUKON
. IPOSIBIISETCS OCHOBHOM 3HAHUS U
npodeCcCHOHAITBHON paboThI HE
peaKo. MIPOSIBIISIETCSI. MIPUBJIEKATD
paboThI MIPOSIBIISIETCSL.
CBEICHUS U3
pa3IMYHBIX
Hay4HBIX cep
1. JlaHbl HEMOTHBIE
OTBETHI HAa
Ha Bce
OTBeTHI HA JIOTIOJTHUTEIIbHBIE
JIOTIOJTHUTENbH JlaHbl BEpHBIE
OOJIBIIYIO YaCTh BOIIPOCHI
KauecTBO OTBETOB Ha |  bI€ BOIIPOCHI OTBETHI Ha BCE
JIOTIOJTHUTENIBHBIX | IpernojaBaTes.
JIOTIOJTHUTEIIbHBIE npernoaaBaresn JIOTIOJTHUTEIIbHbBIE
BOIIPOCOB 2. Jlan oguH
BOIPOCHI sl 1aHbl 9 BOIIPOCHI
IpenojaBaTeyiss | HEBEPHbIN OTBET Ha
HEBEpHbIE pernoaaBarers.
JlaHbI HEBEPHO. JIOTIOJTHUTEIIbHBIE
OTBETBHI.
BOIIPOCHI




