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Pabouast mporpaMma JUCLUMILIMHBI COCTABJIeHa B COOTBETCTBUY ¢ TpebGoBanusaMu DexepansHoro
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1. HACIHOPT PABOYEM ITPOT'PAMMBbI JUCHHUITINHBI
«MATEMATHUKA»

1.1. O6a1acTh NpuMeHeHUs1 padoyeil MPOrpaMmbl
PabGouass mporpaMMa JUCIHUIUIMHBI SIBISIETCS YacThIO 00pa3oBaTEIbHOMN

nporpamMmmbl B cootBeTcTBUM ¢ DPI'OC mno cneumansHocT CIIO 23.02.04
Texnuueckasi dSKCIUTyaTalusi IMOJbEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX U
JIOPOKHBIX MAIIMH U 000pYy10BaHHUS (II0 OTPACIISIM).

[Iporpamma paspaboTaHa Ha ocHOBe TpeOoBaHuii  DenepanbHOU
00pa30BaTENbHOM MPOTrPaMMBI CPETHETO 00IIeT0 00pa30BaHUsl.

1.2. MecTo TUCHUIUINHBI B CTPYKTYpPe 00pa3oBaTe/ibHOI NMPOrPpaMMbI:
JucouniauHa «MaremaTdka» BXOJUT B MaTEMaTHYCCKHMH U OOIIUid

GCTGCTBGHHOHaquBIﬁ THUKJI HpO(bGCCI/IOHaJIBHOI;’I IIOAT'OTOBKH.

B pamkax wu3ydeHus [OUCHUIUIMHBI Yy oOydarommxcs (GOpMUPYIOTCA
komrierenuu (OK), Bkirogaronue B cedsi CHOCOOHOCTD:

OK 1. BeoiOupate cnocoObl pemieHus 3agad  [poeccroHalIbHOM
JeSITEIbHOCTH, TPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM

OK 2. OcymiecTBisATh MOUCK, aHAJIU3 W HMHTEPHPETALUI0 HHPOPMALIHH,
HEOOXOMMOM IS BEIIOTHEHHS 3a7a4 PO eCCHOHATBHON ACSITENbHOCTH

1.3. TpeOoBaHus K pe3yabTaTaM 0CBOCHHS JUCHUIINHBI:
B pamkax nporpaMmbl y4eOHOM TUCIUTIIIMHBI O0Y4arOIUMUCS OCBAUBAIOTCS

Kon

1K, OK YMmenuns 3Hanus

OK 0l, | npuMeHATh MaTeMaTH4YECKHE METOABl | OCHOBHBIE MIOHSITHS U METO/IbI
OK 02 T depeHIIMATBHOT0 U UHTETPATIBLHOTO | MATEMaTUYECKO-JIOTMYECKOI0 CHUHTE3a H
VCUHCIICHUS JUISL pelIeHus | aHanu3a JIOTUYECKHUX YCTPOKCTB
npodeccuoHaNbHBIX 3a/]a4; (MaTeMaTu4ecKux METOJ0B U POpMYT JUIs
IPUMEHATh  OCHOBHBIE  IIOJIOKEHUS | INIAHUPOBAHUS M KOHTPOJIS KCILTyaTallun
Teopuun BEpOSATHOCTEN U | IOJAbEMHO-TPAHCIIOPTHBIX, CTPOUTENIbHBIX,
MaTeMaTHYECKON CTaTUCTUKH B | IOPOXKHBIX MallMH W  00OpYHOBaHMS;
MpoeCCHOHAIBHON JESTEIHHOCTH; METOZOB OOpabOTKM  MaTeMaTH4eCKOu
pelmars  MNpUKJIAaJHbIE  TEXHUYECKHE | CTATUCTUKH; MAaTeMaTHYECKMX METOJOB U
3a/1a4yil METO/I0M KOMIUIEKCHBIX YuCell; | popMyan [ pacyera pe3yabTaToOB
UCIIOJIb30BaTh IPUEMBl M METOJBI | OKCIUTyaTallud IOABEMHO-TPAHCIIOPTHBIX,
MaTeMaTUYeCKOr0 CMHTE3a M aHajlu3a B | CTPOUTENbHBIX, JOPOXKHBIX MAalIMH U
pa3IMyYHBIX npoeCCHOHATIBHBIX | 000PYIOBaHUSA)

CUTYalUsX.

1.4. KotnyecTBO 4acoB HA OCBOCHHE MPOrpaMMbl M CHUIIJIMHBI:
yueOHas Harpy3ka oOydatomierocss 106 wdacos, B TOM umcie:
Jlsis ouHOil popMBbI 0O0yUeHUA:

ayauTopHas yueOHas Harpy3ka oOydaromierocs 88 yac;
KOHCYJIbTallMM 4 4ac;

CaMOCTOSITeNbHOM paboThl oOyuatomierocs 14 yac.




2. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJIUHBI
«MATEMATHUKA»

2.1 O0beM AUCHMIIMHBI U BUABI Y4eOHOH padoThl 1A 04HOH (GopMbI
00y4eHuUs

Bun yueOHo# padoThI Oovem
uacoe

YueOHasi Harpy3Ka (Bcero) 106
AyauTopHasi yueOHasi HATPy3Ka 00y4Jarnierocsi (Bcero) 88
B TOM YHCIIE:

TEOPETHYECKOE 00yUeHUe 66

MPAKTUYECKHUE 3aHATUS 22
CamocrosiTe1bHas padoTra o0yuyarouerocs (Bcero) 14

B TOM YHCJIC:

1. JlomamHsst KOHTposbHAs paboTa

2. Pemenune 3amay

3. Pedepar Ha Temy: «MHuoxecTBa. Onepauuu Haj MHOKecTBaMu». «Kpyru
Ditnepa-Bennay, «I'padsi» (Ha BbIOOD), «IIprMeHEHNE TPOM3BOIHOM B
Pa3IMYHBIX 00JIACTAX HAYKH»

4. IIpopaboTka yueOHOU TUTEpaTyphl

Koncynpranuum 4

HpOMe)Ky'TOIIHaH aTTcCTalys B Q)opMe 3auema




2.2. TemaTu4yecKkMid IVIAH M COepPKaAHNE Y4eOHO JUuCHUIINHBI «MaTeMaTuka

HanmenoBanme Conep:xxanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aALMU AeATeIbHOCTH Oo6bem
pa3aesioB M TeM 00y4arIIMXCs B yacax
1 2 3
Pazgesn 1. OcCHOBBI JIMHEHHOM aJIre0pbl 8
Tema 1.1 Conep:xanue yueOHOro MaTepuaJia
KommuiekcHbie [TonsiTHE O MaTEeMaTHMYECKOM MOJECIUPOBaHUU. KOMIUIEKCHBIE 4YHCIA W HX T'C€OMETPUYECKAas HWHTEpIpETaLUs.
uucia Onpenenenne KOMIUIEKCHBIX uncen. Onepanuy HajJl HUMU. 2
JeiicTBus HajJ KOMIUIEKCHBIMH UHWCJIAMM, 33JaHHBIMH B aireOpandeckodl M TpPUTOHOMETpUYecKoil ¢dopmax. 2
[TokazarenpHas (opma 3amucu KOMIIJISKCHOTO YUCII.
®opmyna Ditnepa. [I[puMeHeHNe KOMIUIEKCHBIX YHCET MPU PELICHUH MPOPECCUOHANBHBIX 3a/1a4 2
[TpakTuyeckas padora Ne 1 KomrmuiekcHbie uncia U IeHCTBHUS HA/l HUMH. 2
CamocrosiTeibHasA padoTa 00y4yalommxcst
[TpopaboTka KOHCIEKTOB 3aHSATHH, YYeOHBIX W JIONMOJHUTEIBHBIX W3IaHUHU (110 BOMpPOCaM K pasleiaM M IJIaBaM
yueOHBIX W3JIaHUil), MOUCK, aHAJINW3 M OlIeHKa HMHQOpMAIMHU MO CoAepKaHui0 ydeOHoro martepuana. [loaroroBka k 2
npakTH4IeckoMy 3aHsaTHio. OpopmiieHre JOKJIaA0B U NOJrOTOBKA UX K 3allUTE.
Pa3nes 2. OcHOBBI JUCKPETHON MAaTEMaTHKH 8
Tema 2.1. | Conepxkanue y4eOHOro0 MaTepuajia
Teopus MHOokecTBO U ero 3neMeHTsl. Onepanuu HaJ MHoOkecTBaMHu. OTHOIIEHUs, UX BUJIbI U CBOMCTBa. J(narpamma Diinepa-
MHOKECTB Benna. UucnoBble MHOXECTBA. 2
HcTtopusi BO3BHUKHOBEHHUS MOHATUS «rpady». 3amayuu, mpuBoAsmKe K MOHATHIO rpada. OCHOBHBIC MOHSATUS TECOPUU 2
rpados.
[IpuMmeHeHne TEOpUU MHOXKECTB U TeOpUH TpadoB MpHU pelIeHU MPOoPECCHOHANBHBIX 3a/1a4 2
[Tpaktuueckas padorta Ne 2 [TocTtpoenue rpada 1mo ycioBHIO CUTYAIIMOHHBIX 3aja4: B YIIPaBICHUH HHPpACTPyKTypaMu
Ha TPAHCIIOPTE; B CTPYKTYPE B3aMMOACHCTBHSI PAa3IMYHBIX BHJIOB TPAHCIOPTA; B ()OPMUPOBAHUU TEXHOJIOTHYECKOTO 2
IIMKJIA SKCIUTyaTaIliy TTOIbEMHO- TPAHCTIOPTHBIX, CTPOUTEIBHBIX U JOPOKHBIX MAIINH U 000PYAOBaHUS
CamocrosiTesibHast paboTa odyuarwumxcs [[popaboTka KOHCIIEKTOB 3aHATUH, YIEOHBIX U JTOMOTHUTENBHBIX U3TaHUI
(mo Bompocam K pasjeliaM W TJaBaM Yy4eOHBIX W3JaHHi), TOWCK, aHAIW3 W OIleHKa MHQGOPMAIMH TIO0 COJEPKAHHUIO 2
yueOHoro marepuana. [loaroroska k nmpaktuueckomy 3anaturo. OdopmiieHrne JOKIag0B U MOJITOTOBKA UX K 3alllUTe.
Paznen 3. OcHOBBI MATEMATHYECKOT0 aHAJIN3A 38
Tema 3.1. Coaep:xanue yueOHOro MaTepuaJia 14
Juddepenunan | [IpousBonnas Gynkius. ['eomerpuueckuii 1 GU3NIECKU CMBICI IPOU3BOIHON (DYHKIIHH.
bHOE H [Tpunoxenne npon3BoJHON (YHKIIUMHU K PEIICHHUIO PAa3IMYHbIX 3a/1a4. 2




HHTErpajbHoOe
HCYHUCTI€HuEe

HpOI/I3BO[[HBIe BBICHIUX TMOPAAKOB

Hccnenoanve GyHKINI ¢ TOMOIIBIO MPOW3BOIHOM

ITpaktuueckas padora Ne 3. MccienoBanue pyHKIui ¢ moMonisto nmpou3BoaHoi. [loctpoenue rpaduka GyHKIUN.

WuterpupoBanne pyakmii. Onpenenennsiii uarerpair. @opmyna Herotona-Jleitbnuna.

HpI/IJ'IO)KeHI/IC OIMPCACIICHHOI'O MHTETpajla K pCHICHUIO PAa3JIMYHBIX HpO(beCCI/IOHaJ'IBHBIX 3aJa4

HpaKTI/I‘IeCKaH pa60Ta Ne4. Brramciienue TCOMETPHUUCCKUX, MCXAHHYECKHUX H (1)I/I3I/ILICCKI/IX BCJIIMYHUH C IIOMOIIBIO
HWHTCIPaJIbHOI'0 UCYUCIICHUA ITPU PCHICHUN HpO(beCCI/IOHaJIbHBIX 3aga4d

N ININDNINIDN

CamocrosiTesbHAasi padoTa CTy/leHTa:

[TpopaboTKa KOHCIIEKTOB 3aHATHH, y4€OHBIX M JOMOJHUTEIBHBIX U3JaHUH (110 BOIIPOCAM K pa3J/ieiaM U IiIaBaM
yueOHBIX U3JaHHI1), TOUCK, aHAJIU3 U OIICHKA HH(POPMAIINH 110 COJIepKaHuI0 yueOHoro Matepuana. [loarotoska k
MPaKTUYECKOMY 3aHATHIO. JloMalHue KOHTPOJIbHBIE pabOThI

Tema 3.2.
OOBLIKHOBEHHBIE
nuddepeHuaIbL
Hble YPABHEHUA

Coaep:xxanue yueOHOro MaTepuaJia

Juddepenunansupie ypaBHeHHs IEpPBOro U BToporo nopsaka. JuddepeHunanbable YpaBHEHHUS ¢ pa3AestoluMUCs
MIePEMEHHBIMH.

OI[HOpO,I[HLIe YpaBHCHUA IICPBOI'0 IIOpsAAKA.

JIuHeiiHbIe OOHOPOJHBIC YPABHCHUS BTOPOI'O NIOpAAKA C ITIOCTOSAHHBIMU KOB(b(bI/IHI/IeHTaMI/I.

[TpumeHneHre 0ObIKHOBEHHBIX U (hepeHIIMaTbHBIX YpaBHEHUH MPU peIeHUH NPo(ecCHOHAIbHBIX 3a1a4

[Tpaktuyeckas pabora Ne 5. IIpumeHeHue OOBIKHOBEHHBIX JIU(EpEHINATbHBIX YPAaBHEHUH MpPHU PpeIIeHUH
npoecCHOHANBHBIX 3aj1au.

N NINININ

CamocrosiTeibHas padoTa cTyaeHTa:

[Tpopa®oTka KOHCHEKTOB 3aHATHUH, y4EOHBIX M JONOJHUTENIbHBIX M3JaHUU (IO BOMpocaM K paszjienaM MU TIjlaBaM
y4eOHbIX W3JaHMii), MOUCK, aHAIM3 M OLeHKa MH(OpMaIuM Mo cojepkaHuio ydyeOHoro marepuana. IToaroroBka k
IPAKTUYECKOMY 3aHSTHIO.

Tema 3.3.
JAnddepenuunan
bHbIE
YPABHEHUS
NPOU3BOAHBIX

Conep:xanue yueOHOro MaTepuaJia

Juddepennunanbable ypaBHEHHS B YACTHBIX MPOU3BOIHBIX.

[Tpumenenue auddepeHnrnaIbHbIX YPaBHEHUH B YACTHBIX MPOU3BOIHBIX MPU PELIEHUHU NMPOPECCUOHANBHBIX 3a/1a4

N

[Tpaktuyeckas padora Ne 6. BeruncieHre 4acTHBIX MPOU3BOAHBIX U TU(depeHIanoB GyHKINNA HECKOIbKUX
IIEPEMEHHBIX.

Tema 3.4. Paabl

Coaep:xanue yueOHOro MaTepHaJia

UYwucnoseie psinbl. [Ipu3Hak cxoammMocT YuciIoBoro psaa no Jamamoepy.

Pasnoxxenne noasIHTerpaabHON GyHKIUM Bpsia. CTeneHHble psiibl MakiopeHa.

[TpriMeHeHre YHCIOBBIX PSAJIOB NPU pEelIeHUH NMPodecCHOHANBHBIX 33a1a4

NN N[O N




[Tpaktuyeckas padora Ne 7 «OmpenesneHue CX0JUMOCTH PsIIOB 1o pu3HaKy Jlanambepa. OnpeneneHne cXoauMOCTH

3HAaKOIEepEeMEHHBIX psfoB. Pasznoxenue GpyHkuuii B psg MakiiopeHa.» 2
CamocrosiTe1bHas padoTa 00y4arOmMXCs
[IpopaboTka KOHCIIEKTOB 3aHATUH, Y4E€OHBIX M JONOJHUTENIBHBIX M3JaHUM (IO BompocaM K pasjeiaM M IJlaBaM 2
yueOHBIX W3JIaHUI), MMOUCK, aHAIW3 M OIIEHKa WH(OpPMAIMHU 1O COACpKaHHIO ydeOHOoro martepuana. [logroroBka k
IIPAKTUYECKOMY 3aHSTHIO.
Paznen 4. OCHOBBI T€OPHUU BEPOSATHOCTEH M1 MATEMATHYECKON CTATUCTHKH 14
Tema 4.1. Copnepxxanue yueOHOIro MaTepuasa
BepositHoCcTh [TonsTne komMOuHaTopHOM 3anaun. PakTopuan uuciaa. Bujael coequHeHni: pa3MelleHns, IepeCTaHOBKH, COYETaHUs U
coObITHS. ux cBoiicta. [IprMeHeHre KOMOMHATOPHUKH MTPH PEHICHUU MPO(ECCHOHATBHBIX 3a/1a4. 2
Teopemsl Cny4aliHBIi  3KCIIEPUMEHT, O3JIEMEHTapHble MCXOJbl, coObITUsA. OmnpenenaeHne BEPOATHOCTH: KIACCHYECKOE, 2
CJI0KEeHUsI U CTaTHCTUYECKOE, TEOMETPUUECKOE; YCIOBHAsL BEPOSITHOCTD.
YMHOKeHHUs Teopemsl cioxeHust 1 yMHO)KeHUs BepositHocTel. Dopmyna nosHoi BepositHoctu. Dopmyna beprysuim. 2
BepOsITHOCTEH CrnyuaiiHble BEJNIMYMHBI, 3aKOHBl UX PACHpPEICIICHUS M YMCIOBBIE XapaKTEPUCTUKU. MareMaTH4ecKoe OXHJaHUuE U 2
JUCIIEPCUSL.
ITpuMeHeHHe TeopUr BEpOSITHOCTEN NP pelIeHUH NPo(hecCHOHAIBHBIX 3a/1a4 2
ITpakTueckas pabota Ne 8 Tema: Pernenue npocTeiiiiux 3aad TEOPHUH BEPOSITHOCTEN B IPAKTUYECKOM JIEATENbHOCTH 2
ITpaktuyeckas pabora Ne 9 I1o 3ajaHHOMY YCIOBHIO TOCTPOMTH 3aKOH paclpeieeHus CIy4aiiHO! BeTMYNHBL. 2
CamocrosiTeibHas padoTa 00y4yaommxcst
[IpopaboTka KOHCIIEKTOB 3aHATUH, Y4€OHBIX M JIOTOJHUTENIBHBIX M3/aHUM (IO BompocaM K pasjenaM M IJlaBaM 2
yueOHBIX M3JIaHUil), MOUCK, aHAJINW3 M OlLIEHKa MH(QOpMAaIMH MO CojAepKaHHI0 ydeOHoro martepuana. [loaroroska k
IIPAKTUYECKOMY 3aHSTHIO.
Pasznea 5. OcHOBHEBIE YHCJI€HHBIE METOIbI 16
Tema 5.1. Conep:xanue yueOHOTo MaTepuaJia 6
Yucnennoe ITonsiTve 0 YNCIIEHHOM MHTETrpUpOBaHUH. POPMYJIbI UUCIIEHHOTO UHTETPUPOBAHMS: IPSMOYTOJIbHUKA U TpaNeLuil.
uHTerpupoBann | @opmyna CuMIicoHa. 2
e AOCOMIOTHAs IOTPEIIHOCTh IPU YUCIEHHOM UHTErpUpoBaHUU. [IpuMeHeHne YuCIeHHOTO HHTErPUPOBAHUS IS 5
penieHus: npoecCuOoHaIbHBIX 3a7a4
[Tpaktuyeckas padora Ne 10. BeruncneHnue norpenHocTeil B peieHM NPakTHYECKUX 3a/1a4 2
Tema 5.2. Conep:xanue yueOHOTro MaTepuaJia 4
Yucnennoe [TousiTue o uncnenHoM aupdepenuupoBanry. @opMyIbl TPUOIMKEHHOTO JU(HEpEeHIIMPOBAHNS, OCHOBAaHHBIE HA
auddepenunpo | uHTEpNOIAUMOHHBIX popmynax HeloToHa. 2
BaHHe [Tpumenenue ynciaeHHoro AudQepeHIUPOBaHUS PHU PEIICHUH TPO(HECCUOHATBHBIX 3aa4 2
Tema 5.3. Conep:kanue y4eOHOT0 MaTepHuaJia 6




YuciieHHOE [onsartue o uncnenHoM pemieHnu auddepeHInaNIbHBIX YpaBHeHHH. Metoa Diinepa i penieHns 00bIKHOBEHHBIX

peluienune b depeHIanbHbIX ypaBHEHUM. 4
00BIKHOBEHHBIX | [IprMeHeHHe MeTOAa YHCICHHOTO pemeHus TuddepeHNaTbHbIX YPaBHEHH TPU PELICHUN PO(ECCHOHATBHBIX 5
aupepeHunaIb | 337249
HBIX ypaBHeHHil | [Ipaktudeckas paborta Ne 11. I[TpubamkenHoe penienre 00bIKHOBEHHBIX U] (epPEHIMaNbHBIX ypaBHEHHI. MeTos
Ditnepa 2
CamocrosiTe1bHast padoTa 00y4yarommxcst -
3auer 2
Koncyabranumn 4
Bcero 106

OCBOCHHE NUCLHUILJIMHBI MOXKET OBITH PCaAJIN30BaAHO C IIPUMCHCHUCM JJICKTPOHHOI'O 06y‘-I€HI/ISI, JUCTAaHIIMOHHBIX
O6pa3OBaTCJIBHI>IX TEXHOJIOTUM B COOTBETCTBUU C JJOKAIbHBIMU HOPMATUBHBIMHU dKTaMH YHHUBCPCUTCTA




3. YCJIOBUSA PEAJIN3AIIAN PABOYEM ITPOT'PAMMBI
JANCHUITIMHBI <MATEMATHUKA»

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
odecneyeHmn 1o

Peanuzamus pabodeii nmporpaMmbl JTUCIUILTUHBI TPEOYeT HATHUUS YI€OHOTO
KaOMHEeTa MaTeMaTUKH.

Ocnamennocth yueOHoro kabuuera: Ilocagounbie mMecTa MO KOJUYECTBY
oOyuaroluxcs, paboyee MECTO IpenojaBaTens, J0CKa ydeOHas, HarjsiHble
nocoOusi, KOMIUIEKT JJIs  IPAaKTHYECKUX  paboT, TaOmuIpl,  IUIaKaThl,
reoMeTpuyecKkue (QUrypbl, CT€HIbl, yueOHas, CIpaBOYHAas JUTEpaTypa, yueOHO-
METOMYECKas JOKyMEHTALIHS

3.2 Uudopmarmonnoe obecrieueHrue o0ydeHUs

Jist  peanmuzanuu  mporpaMMbl  OMOIMOTEUHbIH (HOHI 0O0pa3oBaTEILHOM
OpraHW3allid WMEET TIIeYaTHbIe W/ WM OJJICKTPOHHBIE O0pa3oBaTEIbHBIC U
UH(OPMAITMOHHBIEC PECYPCHI:

o Jlamasu, A. A. Maremaruka : yueOHuk / A.A. JlanasH. — 3-e u3., UCIp. U JIOIIL.
— MockBa : UHOPA-M, 2023. — 544 c. — (Cpennee mpodeccuoHaabHOE
obpazoBanue). — ISBN 978-5-16-012592-3. — Tekct: 251eKTpoHHBIN. — Pexum
nocryma: https://znanium.com/catalog/product/1891827

o Jlamasu, A. A. COOpHHK 3ajad IO MaTeMaTHke : yuyeOHoe mocodue / A. A.
HanasH. — 3-¢ uza. — MockBa : ®OPYM : UHOPA-M, 2021. — 352 c. —
(ITpodeccnonansuoe obpazoBanue). — ISBN 978-5-91134-803-8. — Tekcr :
AJIEKTPOHHBIN. Pexxum J0CTyTa:
https://znanium. com/cataloq/product/1362444

e [OxHo, H. C. Maremaruka : yueOnuk / H.C. FOxno. — Mocksa : UHOPA-M,
2023. — 204 c. — (Cpemnee mnpodeccuoHanbHoe oOpazoBanue). — DOI
10.12737/1002604. — ISBN 978-5-16-014744-4. - TekcT : SJACKTPOHHBIA. —
Pexum nocryna: https://znanium.com/catalog/product/1906092

e bapaymkun, B. B. MaTtemaTuka. D1eMeHTHI BbICIIEH MATEMAaTHKH : yY€OHUK : B
2 tomax. Tom 1 / B. B. bapaymkun, A. A. IlpokodseB. — Mocksa : KYPC :
NH®PA-M, 2021. — 304 c. — (Cpennee npodeccuoHaibHOE 00pa3oBaHue). —
ISBN 978-5-906923-05-9. — Tekcr : snekTpoHHBIA. — Pexum npocryma:
https://znanium.com/read?id=372717

e bapaymkun, B. B. MatemaTtuka. DieMeHTHI BBICIICH MAaTEMAaTUKH ;| YY€OHUK : B
2 tomax. Tom 2 / B.B. bapaymkun, A.A. [IpokodseB. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c. — (Cpeanee npodeccuoHaibHoe 00pa3oBaHUE). —
ISBN 978-5-906923-34-9. — Tekct : s1eKTpoHHbIA. — Pexum pocryma:
https://znanium.com/read?id=380017

e Marematuka : yueOHoe nocooue / M. M. Uepnenos, H. b. Kapbaunnckas, E. C.
Jlebenena, E. E. Xaputonosa ; mox penakmueit M. M. Uepnenosa. — 3-¢ u3f. —
Mocksa : Poccuiickuil rocyJapCTBEHHbI YHUBEPCUTET mpaBocyaus, 2022. —
336 c. — ISBN 978-5-93916-959-2. — TekcT : 31eKTPOHHBIN // DIEKTPOHHBIH
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pecypc mdposoit oopazoBarensHoOi cpeasl CIIO PROFobpaszoBanwme : [cait].
— Pesxxum nocrtyma: https://profspo.ru/books/122921

Aonymnuna, K. P. Maremaruka : yue6nuk ans CIIO / K. P. A6xymnuna, P. I'.
MyxamernunoBa. — Capatos : [Ipodo6pazoBanue, 2021. — 288 c. — ISBN 978-
5-4488-0941-5. — TekcT : 2MEKTPOHHBIA // DIEKTPOHHBIA pecypc HUGPOBOH
obpazoBarensHol cpenbl CIIO PROFobOpa3oBanue : [caiiT]. — Pexum gocrymna:
https://profspo.ru/books/99917

[Iumosa, JI. 1. MaTtematuka : yue6Hoe nocobue / JI.U. llumosa, A.E. [1Iumos.
— MockBa : UH®PA-M, 2020. — 238 c. — (Cpennee mnpodeccuoHaIbHOE
obpazoBanue). — ISBN 978-5-16-014561-7. — Tekcrt : 37eKTpOHHBINA. — Pexxum
nocryma: https://znanium.com/read?id=359850
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
JANCHHUITIJIMHBI «<MATEMATHKA»

KOHTpOJIb U OLIEHKA PE3yNbTATOB OCBOCHMS AUCLUIUIMHBI OCYIIECTBIISACTCS
IIPENOIABATENIEM B MPOLECCE IPOBEACHUS NMPAKTUYECKUX 3aHATHH, BBIITOJIHECHUS
00y4aIOIUMUCS HHINBUYaTbHBIX 3aJaHUI U MPOMEKYTOUHOMN aTTeCTaIUH.

Hrorosoii (hopMoii MPOMEKYTOUHOM aTTECTALIMM SBISETCS 3a4eT.

Pe3yabTarnl 00yyeHus

Kpurepum ouenkn

MeToabI OIIeHKH

YMmeTh:

- HpI/IMeHSITB MAaTEMATUYCCKUC MECTOAbI
nuddepeHIaIBHOTO U HHTETPAIBHOTO
NUCYUCICHUA OJIA peIHGHI/IFI
pod)eCCHOHANIBHBIX 3a]1a4;

- IPUMEHSTH OCHOBHBIE TIOJIOKEHUS
TEOpUHU BEPOSITHOCTEU U
MaTeMaTHUYeCKON CTaTUCTUKHU B
npoeCCHOHAIBHON JESATEIHHOCTH;

- peuiaTh NPUKIAAHBIC TEXHUYCCKHEC
3aa4d MCTOJOM KOMIIJICKCHBIX YUCCII,

- UCIIOJIb30BATh IMPUEMbI U METO/IbL
MaTeMaTHYCCKOro CHHTE3a U aHaJIn3a B
Pa3InYHbIX HpO(I)eCCI/IOHaJ'ILHLIX
CUTyalusIX;

3Harn:

- OCHOBHBIE IIOHATHS U METOIBI
MaTeMaTUYECKO-JIOTHYECKOT0 CUHTE3A U
aHaJM3a JOTUYECKUX YCTPOUCTB;

- OCHOBHBIC YUCJICHHBIC METOAbI
pelieHus MPUKIATHBIX 3a7a4;

23-25  OGamioB
OIICHKA «5»;
18-22  Gamios
OIICHKA «4»;
12-17  Oamios
oleHka «3»;
0-11 OaioB
OLICHKA «2».

[IpakTrueckue padotsl Ne 1-
8,

CaMOCTOSITeNIbHAS
BHEayJIMTOpHas pabora,
3auer

[IpakTuueckue padotsr Ne 9,
CaMOCTOSITENIbHAs
BHEayIuTOpHas paborta

[IpakTuueckue padboTsl Ne
7,8

[Ipaktuyeckue padotsl Ne 1-
11
3a4er

3aiuTa NpakTUYeCKUX
pabor, 3auer

4.2. OueHoYHbIe MaTepHAJbI ISl NPOMEXKYTOYHOM AaTTECTALUM IO

aucuumiInae «MareMaTHuKa»

IIpomexyTounas

nudGepeHIMpPOBaHHOTO  3aYeTa.

aTTecTanus

OCYIIECTBIISIETCS B
JuddepeHnupoBaHHBIM

dbopme
3a4eT MPOBOJMUTCS

MMCbMEHHO BKJIIOYAET B c€0s BOIIPOCHI U MPAKTUYECKUE 3a]IaHUS.
[IpumepHbIii IepevyeHb HAPaBJICHUS MUCbMEHHBIX BOITPOCOB
1. [Ipenen pynkuuu B Touke. OCHOBHBIE TEOPEMBI O MPEALIIaX.
2. [Ipenen pynkuuu npu x, crpemMsieMcs K 06CKOHEUHOCTH. 3amedaTelIbHbIe

npenessl. Yucno e.
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3. HenpeprsiBHOCTH (DyHKIIUHM B TOUKE M HA MPOMEXKYTKe. Touka
HernpepblBHOCTH GyHKIMU. Touka pa3pbiBa pyHKIMH. CBOICTBA HEMPEPHIBHBIX
bynkuuii. [Ipupamenue aprymenta. [pupamienue GyHkimm.

4, [TpousBoanas dyukiuu. Juddepennman dyukiuu. ['eomerpudeckuii
CMBICJI IIPOU3BOJHON. MeEXaHUUYECKUU CMBIC IPOU3BOAHOM.

5. Ta6numa npou3BoaHbIX. [loHsTHE cnoxkHOM QyHKIMH. [Iponu3BogHAs
CIIO’)KHOU (PYHKITUH.

6. Cxema uccnenoBanus pyHkiuu. OO0nacTh onpeseneHus QyHKIUY.
MHuosxecTBo 3HaUeHH PyHKIMU. UeTHOCTh U HeueTHOCTh GyHKIMU. Hynn
dbynxun. [IpoMexxyTku 3HaK mocTossHCTBA pyHKIMK. Bo3pacTanue u yObiBaHHEe
(bYHKIINH, TPaBUIIO HAXOXKIECHUS MPOMEKYTKOB MOHOTOHHOCTU. TOUYKH
IKCTpeMyMa (PYHKIUH, IPABUIIO HAXOXKIEHUS IKCTPEMYMOB (DYHKIIHH.

7. [IponsBoaHbIe BRICIIKMX MOPAAKOB. DU3HUECKUN CMBICT BTOPOU
npou3BoiHON. MccnenoBanre GyHKIIMU C TTOMOIIBIO BTOPOM TPOU3BOIHOM.

8. [TepBooOpasnas. Heonpenenenusiii unterpai. OCHOBHBIE CBOMCTBA
HEONPEEICHHOr0 MHTErpaa.

Q. Tabnuiia HeonpeIeICHHBIX HHTETPAJIOB.

10. Meroabl HHTErPUPOBAHMSI: METO HETTOCPEACTBEHHOI'O HHTETPUPOBAHUS;
METOJI 3aMEHBI IEPEMEHHOM (METO/ IIOJICTAHOBKH ); METOJI UHTEIPUPOBAHUS 110
YaCTsIM.

11. Omnpenenennbiii uaTerpai. Ilonarue nuurerpaibHON cymmsl. JlocratrouHoe
YCIIOBHE CYIIECTBOBAHUS ONPEIECIECHHOr0 HHTErpana (MHTErpUpyeMOCTH
byHKIUH).

12. OcHOBHBIE CBOMCTBA OMPEACICHHOTO HHTErpaia. [ eOMeTpUIeCKUiA CMBICIT
OIPEJEIEHHOr0 HHTETpaIa.

13.  Meroabl BRIYUCIICHUS ONpeAeieHHbIX nHTerpanoB. ®opmyna HeioToHa-
JleitOuwMIIA.

14. T'eomerpuyeckue u (HU3NIECKUE TIPUIIOKESHHS ONPEICICHHOTO UHTETpaIa.
15. Tlonstue nuddepeHmanpHoro ypaBuenus. O01iee 1 4acTHOE perieHue
muddepennmansaoro ypapHeHus. iaterpansabie kpusbie. 3agada Komm.

16. Merons! penienns qudPpepeHIManIbHbIX YpaBHEHUH.

17.  Omnpenenenue Matpullsl. JIeficTBUS HaJ MaTpUIIAMH, UX CBOMCTBA.

18. Ompenenurenu 2-ro U 3-T0 NOPSAIKA, BHIYUCICHUE ONIPEICTUTECH.

19.  MuHops! u anredpanyeckre A0MOIHEHUSI.

20. OOpatHas matpuia. Panr Matpuisl. DiieMeHTapHbIe MPeoOpa3oBaHUs
MaTpHIIbI.

21. CucteMbl JIMHEWHBIX anreOpandeckux ypaBHeHU. MaTpuyHblii MeTOA
peLIEHUs] CUCTEMBI JIMHENHBIX YPABHEHUH.

22. IlpaBuno Kpamepa s pelieHust CHCTEMbI TMHEHHBIX YpPaBHEHHM.

23. Meroa uckiIIOYEHUE HEU3BECTHBIX — MeTO [ aycca.

24.  OmpeneneHre KOMIUIGKCHOTO YKCTia B anredpandeckoi popme, necTBust
HaJl HUMH.

25. T'eomerpuueckoe M300paKeHNE KOMIUIEKCHBIX YHCEIL.

26. Pemenue anreOpandecKkux ypaBHCHHM.
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27. Tpuronomerpuyeckas ¢opmMa KOMIUIEKCHBIX YHCEIL.

28. Ilepexon ot anredpanyeckoit (opMbl K TPUTOHOMETPUUYECKON U 0OpaTHO.
29. [lelicTBUs HaJl KOMILIEKCHBIMU YUCJIAMHU B TPUTOHOMETPUYECKOM (opMme.
30. Iloka3zarenbHast (hopMa KOMIUIEKCHBIX YHCEIl, ACHCTBUS HAJl HUMHU.

31. [Ilousarue cobbiTus. JlocToBEpHBIC, HEBO3ZMOMXHBIE, COBMECTHEIE,
HECOBMECTHBIE, MPOTUBOMNOJOKHbBIE cCOObITHS. Kitaccuueckoe onpeneneHue
BEPOSITHOCTH.

32. Teopema ciioxeHUs! BEpOSITHOCTEH. TeopeMa yMHOKEHHUS BEPOSTHOCTEH.
33. Cnyuyaitnas BenuuuHa. JlMCKpeTHas CiydaifHas BeTUYMHA. 3aKOH
pacnpeneneHus TUCKPETHON CIIy4alHOW BEJTUYUHBL.

34. Marematuyeckoe OXKHIaHNue TUCKPETHOM CIy4ailHOW BETUYHHBI.

OTkJIOHEHUE CITy4aiiHOW BeJIMYUHBI. Jlucnepcusi TUCKpPETHOM CilydailHOM
BenuuuHbL. CpeHee KBaIpaTUIeCKOE OTKIIOHEHUE JUCKPETHON CIIydaiiHON
BEJINYMHBI.

[IpumepHBbIH ITepeUeHb ITPAKTUYECKUX 3aJaHUN

. -16, ,.  6x2-5x+10
1. Boruucnure npegen (1 6amn): leinw e leinw e
2. Haitnute npousBoanyto GyHkiuu 3 6ana):
y=(x*—5x2+x)7; y =sin®(4x3 - 2); y = 3x* + cos5x;y = e?* - 5.
3. Hailinute HeonpeaeneHHbld MHTErpall METOJIOM 3aMEHbI IEpeMEHHOM (3
Oanna):
2dx; 7ex° dx: in® x - [ 18x=3

[ (2x+3)%dx; [xe*dx; [sin®x-cosxdx; f6x3_3x+8

. 1 2
4. Haiinure 3nauenune unrerpana (3 6amna): [ ) 3%+ dx; [ L xInxdx.
5. Brraucnure, npeaBapuTeIbHO CACNIAB YEPTEXK, IIIOMAIL (GUTYPHI,

orpannueHHoM muHuAmMK (3 6amma): y = —x2+ 1,y =0; y=vx— 1,y = 0,x =
5 y=x%y=0,x=1x=2.
6.  Haiinure oOmee pemenune ypasaenus (2 6amna): y'' + 10y’ + 29y = 0.

Pemure 3agauy Komm (2 6amna): y' — 2y’ + 5y =0, y(0) = 0,y'(0) = 2.
8. Janbr matpuiibl A u B. Beranciinre A — B, 5A + B, A-B (2 6amna):

2 3 —4 -4 2 5
A={-1 -3 5 |,B=s|-3 -1 3
-2 1 7 -2 4 1
-2 -1 5
9. Beraucnure onpenenurens (2 6amma): |—3 1 2
-6 4 =2

14



10.  Pemmure cucremy metogom Kpamepa (3 6anna), metonom 'aycca u

x+2y+3z=35,
MaTpUYHBIM MeTOJIOM (4 Oamta): { x + 3y + 4z = 6,

2x —y—z =1,
11.  Bemuuciure (3 6amna): (1 — i)?6.

12.  3anumwure Z = [ — 1 B TPUrOHOMETPHUYECKOH U MoKazareabHou hopme (2
Oamna).
13.  Boiuucnure (2 6amna): i33 — 19 + i°;

14.  Tpu cryneHTa cIarT 3K3aMeH. BepoATHOCTH TOr0, 4TO NEPBBIN CTYIEHT
caact sk3ameH, paBHal,1, Bropoii — 0,5, tpetnii — 0,95. Onpenenute BeposSTHOCTh
TOT'0, YTO XOTs1 OBl OJIUH CTY/ACHT CAACT 3K3aMeH (2 Oana).

15.  Tenedonnsiii Homep ATC r. YXTbI cocTouT U3 mectu udp. Haitaure
BEPOATHOCTH TOTO, YTO BCE LU(PBI IPOU3BOIBHO HAOPAHHOTO HOMEPA PA3IUYHBI
(2 6amnna).

16.  Haigure nucriepcrro JUCKPETHOW CIIy4aliHOW BETUYUHBI X, 3aJaHHYIO

3aKOHOM pacnpezeneHus (3 6anna):

Bpewms BoinonHeHus: 90 MUHYT.

X 1 2 3
P 0,03 0,07 0,9

Kpurepuu oleHKH BBIIOJIHEHUS PaOOThHI
23-25 0amnoB — OlLlEHKA «OTIUYHOY;

18-22 6anaoB — OIEHKA «XOPOIIOY;
12-17 6anioB — OIEHKA «YOBICTBOPUTEIHHOY;
0-11 GamioB — OlLIEHKA «HEYAOBIETBOPUTEIHHOY.
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