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1. HACIHOPT IPOI'PAMMBI YYEBHOU JUCHUITINHBI
«MATEMATUKA»

1.1.00sacTh NpUMEHEHHS MPOTPAMMBI

PabGouast mporpamma AUCIUIUIMHBL SIBJISETCS 4YacThi0 0Opa30oBaTEIbHOM
nporpamMmmbl B cootBeTcTBUM ¢ DPI'OC mno cneumansHocT CIIO 23.02.07
TexHuueckoe OOCTy>KMBaHHME W PEMOHT JBUTATelIe, CHCTEM U arperatoB
aBTOMOOUIIEH

[Iporpamma  paspabotaHa Ha ocHoBe TpeOoBaHuii  DenepanbHOI
00pa30BaTENbHOM MPOrPaMMBI CPEAHETO 0011Iero 00pa3oBaHMUsL.

1.2. MecTo AMCUMIUIMHBI B CTPYKTYpe OCHOBHOHW NpPOdecCHOHAJIBHOH
o0pa3oBaTeJIbHOM NPOrPaAMMBI:

Jucimmimaa «MaremaThkay BXOAWT B MaTEeMAaTHUYCCKHMH H  OOIIUH
€CTEeCTBEHHOHAYYHBIN UK TPOJPECCHOHATFHON MOATOTOBKH.

B pamkax wu3ydeHus JIUCHMIUIMHBI Yy oOydaromuxcs (OpMHUPYIOTCS
kommneteHuu (OK), Bkirovaroiye B ce0si CHOCOOHOCTD:

OK O01. Beibupare crnocoObl pemieHus 3agad4  npodecCuoHaTbHON
JEATEIIbHOCTH MPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM;

OK 02. Hcnomnb3oBaTb COBPEMEHHBIE CpEACTBA MOWCKA, aHalW3a U
UHTEpHpeTanuu nHGopMaIuu U UHPOPMAITMOHHBIE TEXHOJIOTUHU JJISI BBITIOJIHEHHUSI
3a/1a4 npodhecCuoHaIbHOM IEeATeTbHOCTH;

OK 03. IlnanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(PECCHOHATLHOE U
JUYHOCTHOE pa3BuUTHE, MpEeANPUHUMATEIIbCKYIO NEATEIIbHOCTD B
npodeccuoHabHOU cdepe, UCTIOb30BaTh 3HAHUS 10 (PUHAHCOBOW TPAaMOTHOCTHU B
Pa3JIMUHBIX )KU3HEHHBIX CUTYaIUsIX;

OK 04. DddexktuBHO B3aUMOJEHCTBOBaTL U pabOTaTh B KOJIJIEKTHUBE U
KOMaH/ie;

OK 05. OcCyumecTBlIITh YCTHYHO W THCBMEHHYIO KOMMYHUKALMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit denepauuu ¢ y4eToM 0cCOOEHHOCTEH
COIIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. [IposBasATH rPaXKJaHCKO-TTATPUOTHYECKYIO MO3ULHIO,
JIEMOHCTPUPOBATh  OCO3HAHHOE TMOBEACHUE Ha OCHOBE  TPAJAUIIMOHHBIX
OOIIEYeIOBEYECKUX I[EHHOCTEH, B TOM YHCIE€ C Y4E€TOM TapMOHHU3AINH
MEKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUM, MPUMEHSTh CTaHAapThl
AHTUKOPPYIIIMOHHOTO [MOBEICHMUSI.

1.3. Hean u 3agayM AUCHUIUVIMHBI — Tpe0OBaHMSA K Ppe3yabTaram
OCBOCHUSI TUCIHUIIHHBI:

B pamkax nmporpaMmbl JUCHUILIMHBI 00yYaOITUMUCS OCBAUBAIOTCS



Kox IIK, OK VYmMmenusa 3Hanusg

OK.01-OK.06 AHaNIU3UPOBATh CI0KHBIC OcHOBHBIE MaTeMaTHUYECKUE
K 1.1-T11K.1.3 (GYHKINU ¥ CTPOUTH UX METOABl PEIICHUS MPUKIAJHBIX
IIK 2.1-T1K.2.3 rpaduku; 3a/1ay4;

IIK 3.1-11K.3.3 BrimmonHaTe nelicTBUS HaL OCHOBHBIE IIOHSITUA U METOMILI
IIK 4.1-11K.4.3 KOMIIJICKCHBIMH YK CJIaMU; MaTeMaTH4YeCKOTO aHaIu3a,
[IK 5.1-TIK 5.4 Bprunciiate 3HaueHus JUHEHHON  anreOpbl,  TEOpHIO
[IK 6.1-11K.6.4 F€OMETPUUYECKUX BEIINYNH; KOMIUIEKCHBIX ~ YHCEJ, TEOpUH

[Ipou3BoauTs onepanyuy HaQ
MaTpULIAMH U
OIIPEACTIUTENSMY;

Pemats 3a1aun Ha BeIYMCIICHUE
BEPOSTHOCTH C
HCII0JIb30BAaHUEM JIEMEHTOB
KOMOMHaTOPUKHY;

Pemats npuknaasble 3a1a4u C
HCII0JIb30BAaHUEM JIEMEHTOB
mudepeHInanTbHOTO U
MHTErpajbHOI0 UCUHUCIICHU;
Pematp cucreMbl TMHEHHBIX
YPaBHEHUH pa3Iu4HbIMU
METOJIaMU

BEPOSATHOCTEM M MaTeMaTH4ECKOU
CTaTUCTUKH;

OcHoBBI HUHTErPAIILHOTO 51
nuddepeHIaIbHOTO
VCYHCIICHUS;

Ponb u MecTo maremMaTuku B
COBPEMEHHOM MUpE npu
OCBOCHUU npodeccnoHambHbBIX
TUCLUILINH 51 B chepe
npodeccuoHanbHOM
NeSITeTbHOCTH.

1.4. Kosiu4ecTBO 4aCOB Ha OCBOEHME MPOTPAMMBI IUCHUIIMHBI:
ydyeOHas Harpy3ka obOyuatromierocs /4 dacos (2021,2022/2023,2024 r.H.), B

TOM 4YHCIJIC:

i1 ouHO# (popMBI 00yUEeHUA:
ayauTopHas yueOHas Harpys3ka oOydvaromierocss 64/66 vac;
KOHCyJbTaluu  4/4 vac;
CaMOCTOSTENIbHOM paboThl oOy4atomerocst 10/4 yac.

2. CTPYKTYPA U COAEP) KAHUE YUYEBHOM JAUCIHHUITJIMHBI
«MATEMATHUKA»

2.1. O0bem yueOHOV JUCHMILUIMHBI U BUAbI Y4e0HOI padoThI

Bup yueOHoit padoTnbl Oobvem uacos
(2021,2022/
2023,2024 r.H.)
YueOHast Harpy3Ka (Bcero) 74174
AyauTopHasi yueOHasi HATpy3Ka (BCero) 60/62
B TOM YHCIIE:
TEOPETHUYECKOEe 00yUCHUE 36/36
IPAKTUYECKHE 3aHSITHS 24/26
CamocrosiTesibHas paboTa o0yuyawuierocs (Bcero) 10/4
KoncyabTanuu 4/4
Ipomesxcymounas ammecmayust 6 popme ougpgpepenyuposannozo 3auema | -14
IK3AMEH




1.2. TemaTuyeckuii IJIaH U coepKaHue Y4eOHOH TUCUMILIHHBI « MaTeMaTHKa»

HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, MpakTu4Yeckue padoTbl, CAMOCTONATEIbHAS Pad0oTa 00y4aro X sl Oo0bem
pa3/iesioB U TeM (2021,2022/2023,2024 r.H.) 4acoB
1 2 3
PA3JIEJI 1. MaTeMaTH4eCKHii aHAIH3 14/8/3
Tema 1.1 @ynkuus Coaeprxanue yueOHOIro MaTepuaJa 8/2/1
OJHOM’ 1. Beenenue. llenu u 3agaum npeamera. 2
HEe3aBHUCHUMOM 2. OyHKIUS OJHON HE3aBUCUMON TIEPEMEHHOM U CIIOCOOBI ee 3aJaHns. XapaKTePUCTHKH (PYHKITIH. 2
nepeMeHHOM U ee 3. OcHOBHBIE dJIeMeHTapHble PYHKINU, UX cBOMCTBa U rpaduku. CioxHble 1 00paTHbIC QYHKIINU. 2
XapaKTepUCTHKH IIpakTnueckoe 3ansaTue Ne 1. «[locrpoenue rpadukoB peabHbIX QYHKIUN C TOMOIIBIO 5
reOMETPUUECKUX MPeoOpa3oBaHUII».
CamocrosiTesibHast paboTa 00y4auMXcs: MpopaboTKa KOHCIEKTOB 3aHATHI, yueOHON JIUTEpaTypBhl. 1
Tema 1.2 Ilpenen Coaep:xaHue yueOHOro MaTepuaJia 4/2/1
(pynkuun. 1. Onpenenenue npenena Gyakunu. OCHOBHBIE TEOPEMBI O TpeJiesiax. 3aMmedareabHble TPeebl. 2
HenpepsiBHOCTD 2. HenpepoiBHOCTH pyHKIIMH. VccnenoBanne GyHKIIMKA HA HENPEPHIBHOCTB. 2
byHxkuuu IIpakTnueckoe 3ansitue Ne 2. «HaxoxeHue rnpeiesioB GyHKIUH ¢ TOMOIIBIO 3aMEYaTEeNIbHBIX MPEIETIOBY. 2
CamocrosiTesibHas paboTa 00y4arOmMXcs: MpopaboTKa KOHCIEKTOB 3aHATHH, yUeOHON JIUTEpaTypBhl. 1
Tema 1.3 Conep:xaHue yueOHOro MaTepuaJia 2/4/1
JAudppepenuuaibHoe U ITpousBonHas ¢yHkuuu. Ee reomerpuueckuil M1 pU3NUECKuil CMBICI. 2
HHTErpajbHoOe IIpakTnueckoe 3ansaTue Ne 3. «Boruricienue npon3BOAHBIX (PYHKIINN»
HCYHCICHUSA IIpakTnyeckoe 3ansaTne Ne 4. «[IpumeHeHne MPONU3BOIHON K PELICHUIO NIPAKTUYECKUX 3a1a4» 2
IIpakTnyeckoe 3anaTue Ne 5. «HaxoxaeHne HeONpeAEIEHHBIX UHTETPAJIOB Pa3IMYHBIMU U METOIAMU»
IIpakTuyeckoe 3ansaTue Ne 6. «BoluncieHne onpeeeHHbIX HHTErpaoB. [I[puMeHenre onpeaeaeHHoro 2
MHTErpaa B IPaKTUUYECKUX 3a7adax».
CamocTosiTe1bHAsi paboTa o0y4arommxcsi: npopadoTKa KOHCIIEKTOB 3aHATUH, YUeOHOH JIUTepaTyphl. 1
PA3JIEJI 2 OcHOBHBIE NOHSITHSI U METO/IbI JIUHEHHO aJredpbl 4/8/2
Tema 2.1 MaTpuusl u Copep:xaHue yueOHOI0 MaTepuaIa 4/4/1
onpeaeauTe 1. Marputibl, ux BubI. JlelicTBHS Hax MaTpuliaMy. Y MHOXKEHUE MATPHII, OOpaTHAsI MaTPHUIIA. 2
2. OnpeaenuTeny n-ro Mopsiaka, UX CBOMCTBA U BbIUMcIeHHe. MUHOPBI U areOpanyeckue JOMOTHEHMS. 9
PasnoxxeHue onpenenuTeneil B cyMMy ajnreOpandyeckux JOMOJHEHUI.
IIpakTnyeckoe 3ansaTHe Ne 7. «JlefiCTBUsI ¢ MAaTPULIAMI. 2
IIpakTnyeckoe 3ansitue Ne 8. «Haxoxenue oOpaTHOIl MaTpUIIBD) 2




CaMocTosiTe1bHAs1 paboTa o0y4aommxcsi: NpopadoTKa KOHCIIEKTOB 3aHATUH, Y4eOHOH JINTepaTyphl. 1
Tema 2.2 Pemenne Conep:xkaHue yueOHOr0o MaTepuasia 0/4/1
CHCTEM JIMHEeHHBIX IIpakTuyeckoe 3ansaTue Ne 9. «Penienne cucteM JUHEHHBIX YpaBHEHUH METOIaMH JIMHCWHOW anreOpbIy. 2
ajredpamyecKux IIpakTnueckoe 3ansaTue Ne 10. «Pemenne CJIAY paznuuHbIMu METOAAMUY. 2
ypasuenuii (CJIAY) CamMocTosiTe1bHAsi paboTa o0y4aommxcsi: npopaboTKa KOHCIIEKTOB 3aHATUH, YIeOHOH JINTepaTyphl. 1
PA3JIEJI 3. OcHOBBI IMCKPETHOH MaTeMaTHKH 4/2/1
Tema 3.1 MuoxkecrBau | Conep:kanmne yueOHOro MaTepuajia 2/2/1
OTHOLUICHHUSA DneMeHThl U MHOXeCTBa. 3aJjaHue MHOKecTB. Onepanuy HaJl MHOXKECTBaMH U MX cBoMcTBa. OTHOIIEHUS U UX 2

CBOICTBA.

IIpakTuyeckoe 3ansiTue Ne 11. «BpinoHeHne onepanuii HaJl MHOKECTBAMU. 2

CamocTosiTe1bHAsi paboTa 00y4aommxcsi: mpopaboTKa KOHCIIEKTOB 3aHIATHH, YIeOHOH JINTepaTypBhI. 1
Tema 3.2 OcHOBHbBIE Conep:kaHue y4eOHOT0 MaTepHuasa 2/0/0
NOHSATHS TEOPUH OcHOBHbIE IOHATHS TeOpUH rpadoB 2
rpados
PA3IEJI 4. DjieMeHThI TEOPHH KOMILJIEKCHBIX YHCEJI 4/2/1
Tema 4.1 Kommiiexkcubie | Conep:kanue yueOHOro MaTepuajia 4/2/1
LU W ER KommiekcHoe 4ncino u ero Gopmsl. 2
AelicTBUS HAl HUMM JlecTBHsI HaJl KOMIUIEKCHBIMH YMCJIAMU B Pa3IMUHbIX (hopMax 2

IIpakTuyeckoe 3anaTue Ne 12, «KommiekcHble ynciia U ACMCTBUS HAaJl HUMU» 2

CamocrosiTesibHas paboTa 00y4aommMxcs: MpopaboTKa KOHCIEKTOB 3aHITHH, yUeOHON JTUTEpaTypBhl. 1
PA3JIEJI 5. OcHOBBI T€OpHH BePOSITHOCTEH M MAaTEeMATHYECKOH CTATHCTUKH 8/4/3
Tema 5.1 BepositHocTb. | Conep:kanue y4eGHOro MaTepuajia 4/2/1
Teopema [ToHsITHS COOBITUS M BEPOSITHOCTU COOBITHA. JIOCTOBEpHBIE U HEBO3MOKHBIE COOBITHS. 2
CJI0KeHUs! Kitaccuueckoe onpeneneHue BepossTHOCTU. TeopeMbl CII0KEHNS 1 YMHOXKEHHSI BEPOSITHOCTEN. 2
BEPOSITHOCTEN IIpakTnueckoe 3ansaTue Ne 13. «Penienne npakTHUeCKHX 3ajjad Ha OINpeIeJICHHE BEPOSITHOCTH COOBITUSY. 2

CamocTosiTe1bHAsi padoTa o0y4alommxcsi: npopaboTKa KOHCIIEKTOB 3aHIATUH, YUeOHOH JIUTepaTyphl. 1
Tema 5.2 Cayuaiinas Copep:kaHue yueOHOI0 MaTepuaa 21212
BeJIMYHHA, CnydaiiHass BennuuHaA. JIMCKpETHBIE M HENPEPBIBHBIE CIIy4aiiHbIE BEIWYMHBL. 3aKOH paclpelereHus 5
ee pyHKuus CIIy4ailiHOM BEJINYUHBI.
pacnpeaeneHust IIpakTuyeckoe 3ansaTue Ne 14. «Pemenue 3a1a4 ¢ pealbHbIMH TUCKPETHBIMU CITy4allHBIMU o/4

BennmurHaMmy. (2021,2022/2023,2024 r.H.)

CamocrosiTesibHas paboTa 00yyaommxcs: mpopaboTKa KOHCIEKTOB 3aHATHH, yueOHON TUTEpaTypBhl. 2
Tema 5.3 Coaeprxanue yueOHOro MaTepuaa

4/0/0




MaremaTtuyeckoe XapaKTEepUCTUKU CIIy4YalHOUN BEIIMYHHBI.

O:KM/IaHMe U TUCIIepCHs 2
c,]]yqai}'[]-[oif[ BeJIUYUHDBI I[I/ICHepCI/ISI cnyqaﬁﬂoﬁ BCJINMYHHBI 2
JAnddepennupoBannbiii 3auer (2021,2022 r.H.) 2
Jx3amen (2023,2024 r.H.) 4
Koncyabranun / Koncyastanusa K9 4/4
CamocrositesibHas padora / CamocTtosiTtejibHasi padora KO 10/4
Bceero (2021,2022/2023,2024 r.n.): | 74/74

OCBOCHHE NUCLHUIIJIMHBI MOXKET OBITH PCAJIN30BaAHO C IIPUMCHCHUCM JJICKTPOHHOI'O 06Y‘-I€HI/ISI, JUCTAaHIIMOHHBIX
O6pa3OBaTeJ'IBHBIX TEXHOJIOTUM B COOTBETCTBUU C JJOKATBLHBIMU HOPMATUBHBIMHA aKTaMH YHUBCPCUTCT




3. YCJIOBUSA PEAJIN3AIIAN PABOYEM ITPOT'PAMMBI
JAUCHUITIMHBI MATEMATHUKA

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAIbLHO-TEXHHYECKOMY
o0ecrne4eHn 1o

Peanuzanus paboueil mporpaMmbl AUCIHUILUIUHBI TPEOYET HAMYUS Y4eOHOTO
KaOWHeTa MaTeMaTHUKH.

OcHamieHHOCTh y4eOHOT0 KaOWHEeTa: TOCaJ0YHbIE MECTa IO KOJUYECTBY
oOydJarormuxcs, pabodyee MECTO NpemnojaBarelis, ITO0CKa ydueOHas, HarJIsITHbIC
MoCcOOMsl, KOMIUIGKT IS TMPAaKTHYECKUX  paboT, TaOJMIel, IUIAKATHI,
reoMeTpuueckue (QUrypsl, CTeHbI, yueOHas, CipaBOYHas JUTEepaTypa, y4eOHO -
METOAMYeCKas JOKYMEHTAITHS.

3.2. HapopmanuonHoe odecniedyeHue 00y4eHust

Jns peanuzauuu  mporpaMMbl  OMOMMOTEYHBINM (OHJ 00pa3zoBaTeIbHON
OpraHu3allid HWMEET TIeYaTHble U/ WM DJIEKTPOHHbIE O0O0pa30BaTENIbHbBIC U
nH(OPMAIMOHHBIE PECYPCHI:

e Jlamasu, A. A. Maremaruka : yueOnuk / A.A. JlanasH. — 3-e u3., UCIp. U JIOIL.
— MockBa : UH®PA-M, 2023. — 544 c. — (Cpemgnee mpodeccrnoHaabHOE
obpazoBanne). — ISBN 978-5-16-012592-3. — TekcT: 31meKTpOHHBIA. — Pexum
noctyna: https://znanium.com/catalog/product/1891827

e Jlamasn, A. A. COopHHK 3aiady Mo MareMaTuke : yuyeOHoe mocobue / A. A.
Hamasa. — 3-¢ m3a. — MocksBa : ®OPYM : UH®OPA-M, 2021. — 352 c. —
(ITpodeccuonanvuoe 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 mnpodeccuoHanpbHoe oOpa3oBanue). — DOI
10.12737/1002604. — ISBN 978-5-16-014744-4. - TekcT : SJACKTPOHHBIA. —
Pexxum noctyna: https://znanium.com/catalog/product/1906092

e bapaymkun, B. B. MaTtemaTuka. D1eMeHTHI BbICIIEH MATEMAaTHKH : yY€OHUK : B
2 tomax. Tom 1 / B. B. bapaymxkun, A. A. IlpokodseB. — Mockpa : KYPC :
NH®PA-M, 2021. — 304 c. — (Cpennee npodeccuoHaibHoe oOpa3oBaHHUE). —
ISBN 978-5-906923-05-9. — Tekcr : snekTpoHHBIA. — Pexum npocryma:
https://znanium.com/read?id=372717

e bapaymkun, B. B. MaTtematuka. D1eMeHTHI BBICIICH MAaTEMAaTHKY : yYeOHUK : B
2 tomax. Tom 2 / B.B. bapaymikun, A.A. IIpokodseB. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c. — (Cpeanee npodeccuoHaibHoe 00pa3oBaHUE). —
ISBN 978-5-906923-34-9. — Tekct : sJeKTpoHHBIA. — Pexum pocrymna:
https://znanium.com/read?id=380017

e [llunosa, JI. 1. Matemaruka : yueOHnoe nocodue / JI.W. [llunosa, A.E. llIunos.
— Mockpa : UHOPA-M, 2020. — 238 c¢. — (Cpeanee mnpodeccroHaabHOE
obpazoBanue). — ISBN 978-5-16-014561-7. — Texkcr : 31eKTpOHHBINA. — Peskum
noctyna: https://znanium.com/read?id=359850
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https://znanium.com/read?id=372717
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e Maremaruka : yuebHoe mocobue / M. M. Uepnernos, H. b. Kap6aunnckas, E. C.
Jle6enena, E. E. Xapurtonosa ; noa penakiueid M. M. UepHenioBa. — 3-e U3z, —
MockBa : Poccuiickuil TOCy1apCTBEHHBIN yHUBEPCUTET mpaBocyaus, 2022. —
336 ¢. — ISBN 978-5-93916-959-2. — TekcT : 31eKTpOHHbIN // DIIEKTPOHHBIH
pecypc uudponoit oopazoBarensHoit cpeasl CIIO PROFobpa3zoBanue : [caiit].
— Pexxum nocrtyma: https://profspo.ru/books/122921

e AOnmymmna, K. P. Maremaruka : yueOnuk mig CIIO / K. P. A6xymmuna, P. I
MyxamernunoBa. — Capatos : [Ipodo6pazosanue, 2021. — 288 ¢. — ISBN 978-
5-4488-0941-5. — TekcT : 2NEKTPOHHBINA // DAEKTPOHHBINA pecypc HuppPOBOi
oOpazoBarensHoil cpeabl CIIO PROFobpa3zoBanue : [caiit]. — Pexum noctymna:
https://profspo.ru/books/99917
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEBHOUN
JANCHUITIMHBI <MATEMATHUKA»

KoHTpoab M onleHKa pe3yabTaTOB OCBOCHUS AUCIUIUIMHBI «MaTemMaThuka»
OCYUIECTBJISIETCS TpEerojaBarejeM B MPOIECCe MNPOBEACHUS IPAKTUYECKUX
3aHATHI, TECTUPOBaHUS M CAMOCTOSITENBHBIX paloT. 3aBepiiaroiieil QGopmoi
MPOMEKYTOUYHOM aTTecTallMy IO AMCHMIUIMHE sBISeTCS IudQepeHrpoBaHHbIN

3a4€CT.

Pe3yabTarnl 00yyeHus Kpurepun MeToabl

OlIEHKH OLIEHKH

3HaHusa:
- OcHOBHBIC MareMaTtuueckue MeTonsl pemenus | [lomHora IIpoBenenue
MPUKJIAHBIX 33]1a4; IPOJIEMOHCTPH | YCTHBIX
— OCHOBHBIE TOHSTHS W METOAbl MaTeMaTHYECKOro | POBAHHBIX OIIPOCOB,
aHaJu3a, JIMHEWHOW anreOpbl, TCOPUI0 KOMILJICKCHBIX YHCEN, 3HAHUU " | IMCbMCHHBIX
TEOPUHU BEPOSITHOCTEN U MATEMATUYECKON CTaTUCTHKY, YMCHHC KOHTPOJBHBIX
- OcHOBBI uWHTETrpagbHOTO W AuddepennuanpHoro | IPUMEHATL MX pabor
HCYYCIICHHS, 1pu
- Poib ¥ MecTO MareMaTHKd B COBpEMEHHOM Mupe | BPIIOTHCHHM
OpU OCBOCHHUHU IMPOPECCHOHAIBHBIX IUCHUIUIMH U B cdepe | TPAKTHICCKUX
podeCCHOHATBLHOMN ICATCILHOCTH. pador
Ymenuns: Brinosinenue [IpoBepka
- AHaIM3UPOBaTh CIOXHBIC (YHKIIMU U CTPOHUTHh WX | MPAKTHYCCKHX | PE3yIbTaTOB U
rpaduku; pabor B | X012
- Brinmonuare NEeNCTBUSA Hang KOMILJICKCHbIMHU | COOTBCTCTBHH | BBIIIOJIHCHM
qUCIIaMH; C 3aJlaHuEM MPaKTUYECKHUX
- BBIYUCIISATh 3HAYCHUSI TEOMETPUUECKUX BEJTUYMH; pabor

- [IpousBoauTs
OIPENIEITUTENSIMY;

- Pemarp 3amaun Ha BBIYMCIIEHHE BEPOSTHOCTU C
UCIIOJIb30BAaHUEM IJIEMEHTOB KOMOMHATOPUKH;

- Pemats mnpuknanHele 3aaud ¢ HUCIHOJIb30BAaHUEM

orncpanuu Haag MaTpuioaMu H

3JIEMEHTOB UG (GEpeHIHaTbHOIO M HWHTErpajbHOTO
HCYUCIICHHI,
- Pemats CHUCTEMBI JIMHENHBIX yYpaBHEHUN

pa3JInYHbIMU MCTOJaMHU

4.2. OueHoYHbIe MaTepHAJbI ISl NPOMEXKYTOYHOM AaTTECTALUM IO

aucuumiInae «MareMaTuKa»

[IpomexxyTouHast aTTecTamusi OCYIIECTBISETCS B (opMme 3adera/sK3ameHa

(2021,2022/2023,2024 r.H.).

[IpomexxyTouHast arrectanusi OCyllecTBisercss B (opme 3adera. 3ayeT

IMPOBOJAUTCA IIMCbMCHHO W BKIIIOYACT YCTBIPC 3aJaHU .

[IpumepHBIl ITEpedeHb 3aJaHNM:
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im x'—8x+5
1. BerumcnuTs npenent GyHkuum: > 4x' =7
2. Haiitu:

a) IPOM3BOJIHYIO CJIIOKHON (DYHKITUU
15x%dx

5x3+6

B) MHTErpaj crocoOOM MHTETPUPOBAHUS «II0 yacTam» [ (2x> +
6x2)Inxdx

3. Pemuts muddepenimansroe ypasaenne: (x — 3)dy = 2ydx, eciu
y=2,x=1

4. JlaHbl KOOpAWMHATHI BepITuH Tpeyroasauka A (-2;3), B (-3;-1), C (1;3).

Tpebyercs:

a) cocTaBUTh ypaBHeHUs1 ctopoH AB, AC, BC

0) BBIYUCIIUTD UX JJIUHY

B) HAlTH YIrJIO0BOM KOA(h(PUIIHEHT.

0) MHTETpA METOJIOM 3aMEHBI TIEPEMEHHON [

lim X —x+1
3 4 2
1. Beraucauth npeaen GyHKIumM: “>° X —2x° +x
2. Haiitu:

o _ 2
a) TPOM3BOAHYIO CIOKHOM (yHKIMM Y = In(23" +5x)
0) MHTErpaj; MeTOOM 3aMeHbI epeMeHHol [ (X2 + 6)* 2X dx

2
32 xdx

B) HMHTErpaJ CliocoOOM «I10 YacTsIM» fe
3. Pemuth muddepenimansroe ypaaenue: (x+3)dy = (y+2)dx

4. Jlanwsl KOOpAMHATHI BepIIMH TpeyroipHuka A (-1;3), B (-1;-1), C (1;2).
Tpebyercs:

a) coctaBuTh ypaBHeHusi cropoH AB, AC, BC

0) BBIYUCIIUTD UX JJIUHY

B) HAlTH yriI0BOU KOA(DPUIIUEHT.

Kpurepun ouenuBanums:

OreHKa «OTJIMYHOY» CTaBUTCS 32 0€3YKOPU3HEHHOE BHITIOJTHEHHE
MUCbMEHHOMN PaboTHI, T. €.: a) €CJIU pellIeHrne BCEX MPUMEPOB BEPHOE; 0) €Clii BCe
NENCTBUS U TpeoOpa30BaHUsl BHIOIHEHBI TPABUIILHO, 0€3 OIIMOO0K; B) BCE 3alIUCH
X0/1a peUIeHHsI pacoI0KEHbI OCIEA0BATEIBHO, a TAKXKE CAeNIaHa MPOBEpKa
peleHus B TeX Ciydasix, Korjaa 3To TpedyeTcs.

OreHKa «X0poII0» CTaBUTCS 3a paboTy, B KOTOPOH J0OMyIIeHa OdHa
(merpy0Oas) ommOKka v 2- 3 HejoueTa.

OrneHka «yI0BIECTBOPUTENBHO» CTABUTCS B CIEIYIOMIMX CIIydasx: a) €Cu B
pabote umeercs 1 rpy0as u He 6osee 1 HerpyOoit ommOku; 0) mpu HaTU4IUK 1
rpy0oii ormmOKH U 1-2 HEIOYETOB; B) MIPU OTCYTCTBUHU TPYOBIX OMIUOOK, HO MIPU
HaJIM4uu 2-4 HerpyObIX OIIKUOOK; T') MPU HAIMYUU JBYX HETPYOBIX OIIMOOK U HE
OoJiee TpeX HEA0UYETOB; /1) IPU OTCYTCTBUHU OIIMOOK, HO MPU HaIWM4UuU 4 U OoJiee
HEJIOYETOB; €) €CJIM HEBEPHO BBITIOJIHEHO HE 00Jiee MOJIOBUHBI 00heMa Bcel
paboThI.

12



OI_ICHKa «HCYAOBJICTBOPUTCIILHO» CTABUTCA, KOI'la YUCIIO o1InOoK
MMPpEBOCXOAUT HOPMY, IIpH KOTOpOﬁ MOJKET OBITH BEICTABJICHA IOJIOKUTEIIbHAS
OICHKA, NJIX CCJIU IIPABUJIBbHO BBIIIOJIHCHO MCHCC ITOJIOBUHBI BCEH pa6OTI)I.

HpOMC}KYTOLIHaH aTTeCTalu:A OCYHICCTBIIACTCA B q)opMe JK3aMeHa. DK3aMeH
IMPOBOAUTCA MMCbMCHHO BKIIIOYACT B celst BOIIPOCHI U IIPAKTUYCCKHC 3alaHN.
HpHMepHLII)'I MNCPCUYCHb HAIIPABJICHUA ITMCbMCHHBIX BOIIPOCOB

1.  TIlpenen ¢pynxuuu B Touke. OCHOBHBIE TEOPEMBI O MPEIEIIax.

2. [Ipenen pyHKIMU TIpH X, CTpeMsIIIEMCS K OECKOHEUHOCTH. 3aMedaTelbHbIe
npenensl. Yucno e.

3. HenpepbIBHOCTH (YHKIIMH B TOUKE U HA IpoMexyTKe. Touka

HernpepbIBHOCTH GyHKIUU. Touka pa3pbiBa GyHkuu. CBONCTBA HEMPEPHIBHBIX
¢ynkuuid. [Ipupamenue aprymenta. [lpupamenue GpyHkuum.

4. [IpousBoanas ¢pynkuuu. udpdepenunan pynkuuu. ['eomerpuueckuii
CMBICJI IPOU3BOIHON. MeXaHUUYECKHUUN CMBICI ITPOU3BOJHOM.

5. Tabnuua npousBoansix. [lonstue cnoxunoi pynkuuu. [IponsBogHas
CJIOHOU (PYHKITUH.

6. Cxema uccnenoBanus pyHkiuu. O6nacte onpeneneHus QyHKIIUH.
MmuosxectBo 3HaueHH PyHKIMU. YeTHOCTh U HeueTHOCTh PyHKIMU. Hymu
dbynkuuu. [IpomexxyTku 3HaK mocTossHCTBa GyHKIMUA. Bo3pactanue u yObiBaHue
GyHKIHUU, TPABUIIO HAXOXK/IEHUS TPOMEKYTKOB MOHOTOHHOCTH. Touku
KCTpeMyMa (PYHKUUHU, TPABUIIO HAXOKIEHUS SKCTPEMYMOB (DYHKIIUU.

7. [Ipon3BoaHbIE BRICIINX MTOPSAAKOB. DUZNYECKUN CMBICT BTOPOU
npous3BoaHOM. McciaenoBanre pyHKIMU C MOMOIIBIO BTOPOW MPOU3BOIHOM.

8. ITepBooOpaznas. Heonpenenennsiii uuTerpai. OCHOBHbBIE CBOMCTBA
HEOIPEAEIEHHOTO UHTETpaia.

Q. Tabnuia HeonpeeIeHHbIX HHTErPajioB.

10. MeToabl HHTETPUPOBAHUS: METO]I HETIOCPEICTBEHHOTO UHTETPUPOBAHNS,
METOJ1 3aMEHBI IEPEMEHHON (METO/I IIOJICTAHOBKH ); METOJ UHTETPUPOBAHUS 110
YacTsIM.

11.  Omnpenenennsbrit uatTerpai. [lousrue naTerpanbHoit cymMmsl. JloctaTounoe
YCIIOBHUE CYIIECTBOBAHHUS ONPECIIEHHOr0 HHTErpaia (MHTErpupyeMOCTH
byHKINN).

12.  OcHOBHBIE CBOMCTBA ONPECICHHOTO UHTErpalia. ['eoMeTpruiecKuil CMbICI
ONPEIEICHHOTO UHTETPaJIa.

13. MeTtoabl BIUKCIEHUS onpeieIeHHbIX nHTerpanoB. ®opmyna HeioToHa-
JleitbuuIA.

14. T'eomerpuueckue u HU3NUECKUE TPUIIOKEHHS ONIPEACIIEHHOTO UHTErpara.
15. Tlonstue nuddepeHuuanbHOro ypaBuenus. O01iee 1 4yacTHOE pelieHue
mudepenuranbHoro ypaBHenus. MIHterpanbuble KpuBble. 3anada Komm.

16. Meronp! pemrenus qudPpepeHIMaTbHbIX YPaBHEHUH.

17. Omnpenenenuie MaTpuilpl. J{eiicTBUS Hal MaTpULIAMU, UX CBOMCTBA.

18. Ompenenurenu 2-ro U 3-T0 MOPSAIKA, BHIYUCICHUE ONIPEICTUTENCH.

19. MuHops! u aredpanyecKue TOTOTHEHUS.
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20. OOpatnas matpuna. Panr matpuiiel. DnemMeHTapHbIe IPEOOpPa30BaAHUS
MaTpULBL.

21. CucTtembl JIMHEHHBIX alireOpandecKux ypaBHEHUM. MaTpUuHbIA METO/T
pELIEHUs] CUCTEMBI JIMHEHHBIX YPABHEHUM.

22. Ilpasuio Kpamepa nis penieHust cHCTEMbl IMHEHHBIX YPABHEHUH.

23. Metoz UCKIIIOUEHNE HEM3BECTHBIX — MeTo1 ["aycca.

24. OmnpeneneHne KOMIUIEKCHOTO YKciia B ajireOpandeckoi opme, 1eHCTBUS
HaJl HUMHU.

25. T'eomeTpuyeckoe U300paKEHNUE KOMIUIEKCHBIX YHCEI.

26. Pemenue anreOpandecKkux ypaBHEHUU.

27. Tpuronomerpudeckas ¢opmMa KOMIUIEKCHBIX YHCEIL.

28. Ilepexon ot anredpandeckoil GopMbl K TPUTOHOMETPUIECKOM U 0OpaTHO.
29.  [leticTBHsI HaJl KOMIIEKCHBIMU YUCJIAMH B TPUTOHOMETPHUIECKOU hopme.
30. Iloka3arenbHas (popmMa KOMIUIEKCHBIX YHCEN, JEHCTBUS HAJl HUMH.

31. Ilousrue coObiTus. JloCTOBEpHBIE, HEBO3MOKHBIE, COBMECTHBIE,
HECOBMECTHBIE, IPOTUBONOJIOKHBIE cOObITUs. Kiaccuueckoe omnpeneneHue
BEPOSTHOCTH.

32. Teopema cnoxxeHust BeposiTHocTel. TeopeMa yMHOXKEHHs BEPOSITHOCTEH.
33. Cnyuvaitnas BenuunHa. J[MCKpeTHas ciydaiiHas BEJIMYMHA. 3aKOH
pacrpenesieHnst JUCKPETHOM CIIy4aiiHOW BEJIMYUHBI.

34. Marematuyeckoe OXKHUIaHNue JUCKPETHOUN CIyJailHONW BEJIHMYMHBI.

OTKJIOHEHME CITy4YallHOM BEJIMYMHBL. JlUcniepcusi JUCKPETHOM CIIy4aiHON
BesnunHbL. CpelHee KBaIpaTUYECKOE OTKIIOHEHUE NUCKPETHOM CIIydYaliHOU
BEJINYMHBI.

[IpumepHBbI NTepeUeHb MTPAKTUUECKUX 3aJaHUN

. -16_ . 6x2-5x+10
1. Boeruucnure npegen (1 6amn): lim R lim P
2. Haitnute nponsBoanyto ¢pyHknuu 3 O6amia):
y=(x*—-5x%2+x)7; y =sin®(4x3 - 2);y =3x* + cos5x;y = e?* - 5.
3. Haiinute HeonpeaeneHHbI HHTErPall METOJIOM 3aMEHbI TIepeMeHHOM (3
oaa):
2dx; 72" dx: in® x - [ 18x*=3

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

. 1 2
4. Haiinute 3nauenue nuterpana (3 6amna): [, 3% dx; [ xInxdx.
5. BeramcnuTe, mpeIBapuTEIIbHO ClIeIaB YePTEK, TUIOMIAIL GUTYPHI,

orpaHndeHHoi muausamu (3 6amma): y = — x>+ 1L,y =0;y=vx—1,y =0,x =
5 y=x%y=0,x=1x=2.
6. Haiigure obuiee pemienue ypasaenus (2 6amia): y"' + 10y’ + 29y = 0.
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7. Pemmre 3amauy Kommw (2 6awma): y' — 2y’ + 5y =0, y(0) = 0,y'(0) = 2.
8. Janbl matpuiibl A u B. Berunciiure A — B, 5A + B, A-B (2 6anna):

2 3 —4 -4 2 5
A—(—l -3 5 ), B—(—B -1 3).
-2 1 7 -2 4 1

-2 -1 5
9. Breraucnure onpenenutens (2 6amna): |—3 1 2
-6 4 -2

10.  Pemute cuctemy metogom Kpamepa (3 6amna), merogom ["aycca u

x+2y+3z=35,
MaTpPUYHBIM MeToI0M (4 Oarmna): { x+3y+4z=6,

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

12.  3anummre z = [ — 1 B TPUTOHOMETPUYECKON U MOKa3aTeNbHOU hopme (2
Oanna).
13.  Bomuucnure (2 6amna): i33 — 19 + i°;

14.  Tpu ctyneHTa cIarT 3K3aMeH. BepoaTHOCTh TOro, UTO NEPBBIN CTYIEHT
coact 3k3ameH, paBHal, 1, Bropoit — 0,5, tpetuid — 0,95. Onpenenure BEPOSITHOCTD
TOT0, YTO XOTS1 ObI OJIUH CTYJEHT CAACT SK3aMeH (2 Oaa).

15.  Tenedonnsiii Homep ATC r. YxTbI cocTout u3 mectu uudp. Haitaure
BEPOSITHOCTh TOTO, YTO BCE IU(DPHI MPON3BOILHO HAOPAHHOTO HOMEPA PA3THUUHbI
(2 6amnmna).

16.  Hawnpgure nucnepcuro AUCKPETHOW CIIyYalHOW BEJIWYMHBI X, 3aIaHHYIO
3aKOHOM pacmpezeneHus (3 6anna):

X 1 2 3 Bpewms BeinonHenus: 90 MUHYT.
P 0,03 0,07 0,9

Kputepuu o1eHKH BBITIOTHEHUS PaOOTHI

23-25 0amnoB — OlLlEHKA «OTIUYHOY;

18-22 6anioB — olleHKa «XOPOIIO;

12-17 6annoB — OLIEHKA «yJOBJIETBOPUTEIHHOY;
0-11 6ays10B — OIIEHKA «HEYAOBICTBOPUTEIHHOY.
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